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I. Hean v 3apa4¥ AMCUUIIJIMHbBI

Iean: nath 3HAHUS U MPAKTUYECKHUE HABBIKU B 00JIACTH BBICIIICH MaTeMaTHKH, KOTO-
pbIe IPUMEHSIOTCSI TIPH MCCIICIOBAHUN PA3IUYHBIX 3a7a4 B MPOGeCCHOHATBHON eATeTbHO-
CTH.

3amaun:
® BOCIIMTAaHHUE MATEMATUYECKOMN KYJIbTYpHI;
® [IPUBUTHE HABBIKOB MATEMaTHYECKOTO MBIIUICHUSA, & UMEHHO, YMEHUE MPOBOAUTH HeE-
CIIO)KHBIC JIETyKTHUBHBIC U MHIYKTUBHBIC PACCYKIEHUsS, Y€TKO (POPMYyTUPOBATH OCHOB-
HbIE TTIOHATHS, TIOJIb30BATHCS MATEMATUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
® YCBOCHHE CTYJECHTaAMH TEOPETUYECKUX OCHOB, 0A30BBIX PE3yNbTATOB M TEOPEM H3ydae-
MBIX Pa3/IeI0B MAaTEMaTUKHU

e (opmupoBaHUE MPEICTABICHUS O PO U MECTE MATEMATHKH.

I1. Mecro nucunmannel B ctpykrype OIIOII BO

2.1. YueOHas qUCIUIUIMHA - MATEMAaTHKa OTHOCUTCS K 00s13aTENIbHOM YacTH MPOTrpamMMBbl

2.2. Jlnst u3ydeHust JaHHOW y4eOHOUM MUCIHUIUIMHBI HEOOXOUMBI 3HAHUS, YMECHHS U HABbI-
KH, popMUpyeMBbIe Y CTYJEHTOB IMPH MOJYYCHHUH CPEIHEro (ITOJTHOTO) OOIIET0 WM CPETHEro
npodeccuoHanbHOro 06pa3oBanus. /i KaueCTBEHHOTO YCBOCHHS JTUCUUIUIMHBI CTYJEHT J10JI-
JKEH: - 3HaTh: dJIeMEeHTapHble (PYHKIMI, NX CBOWCTBA U IpadUKH, BHIIOIHATH alreOpanyeckue u
TPUTOHOMETPHYECKHE IMPEeoOpa3OBaHus, peliaTh ypaBHEHUS U HEPABEHCTBA, 3HATh CBOWCTBA
IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, YMETh BBIYHUCIATH IUIOMIAIU TIOCKUX (UTyp, 00bEMBI U
IUIOLIA/IM TTOBEPXHOCTE MPOCTPAHCTBEHHBIX (PUTYp. - YMETh: PUMEHATh MaTeMaTUYECKUI arl-
napar IpH PEeIIeHUH 3a7a4 DJIEMEHTAPHONH MaTeMaTUKH U HadallaM aHalln3a.

2.3. IlepedeHp mocienyOMMX Y4eOHBIX NUCIUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBBIKH, POpMUpPYEMbIC TaHHON yU4eOHOW MUCIUIUIMHOMN:

b1.0.01 OcHOBBI HAYYHO-HCCIIEIOBATEIBCKOU IESITETLHOCTH

b1.0.11 lononHuTENbHBIC TJIaBbI MATEMATHKH

b1.0.13 - DnexTpuuecTBO U MarHETU3M

b1.0.14 - Ontuka u cTpoeHue atoma

b1.0.18 ®dusnko-xuMHUYECKUE METOIBI aHAJIN3a

b1.0.19 Oprannueckas xumus



b1.0.20 Oprannueckast XuMHs TPOU3BOJAHBIX YTIJIEBOJIOPOAOB

b1.0.22 MadopmaTika 1 BEIYUCIUTENbHAS TEXHUKA

b1.0.23 ®Ousnueckas xumusi. XuMU4uecKasi TepMOJUHAMUKA

b1.0.30 Ctpoenue BemiecTBa

b1.0.31 KBanToBasg MexaHHuKa

b1.B.02 MaremaTtuueckas TeOpHs SKCIIEpUMEHTA

b1.B.03 Koyutonaaast XumMusg

b1.B.04 ®usudeckue METOILI HCCIIEOBAHUI

b1.B.05 Xemomerpuka

b1.B./IB.06.01 - Teopus u npaktudeckoe npuiioxxenue JI1P

II1. TpebGoBanus K pe3yJibTaTaM 0CBOCHUS TUCUMILIMHBI

[Ipouecc ocBoOeHMS NUCUUIUIMHBI HANpaBjieH Ha GOPMUPOBAHNE KOMIETEHLIUN (3JeMeH-

TOB ciieayronux kommetreHnuii) B coorBerctBuu ¢ ®I'OC BO u OIT BO no HanpaBieHuto mo-

roroBku 04.03.01 «Xumusn»

Ilepedyenb miIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs MO TUCHUIINHE (MOAYJII0), COOT-
HECEHHBIX ¢ MHANKATOPAMM JOCTHKEHUSI KOMIIeTeH Ui

Komnerenuus HNuaukaropsl Pe3yabTaTnl 00yyeHus
KOMIIeTEeHIM

UK  onka1 UHc- 3HaTh: 0a30ByIO TEpPMH-

MMOJIb3YCT 62130BBI€ 3HaAHHUA | HOJIOT'UIO n MAaTCMaTU4YCCKYIO

OIIK-4  Cnocoben | B 001acTH MaTeMAaTHKHA W | CHMBOJMKY IJIsi BBIPKECHHS KO-

IUIAaHUPOBATh PabOTHl  XU-
MHUYECKON HAIpPaBJICHHOCTH,
o0OpabaTbIBaTh U MHTEPIIpE-
TUPOBATh TIOJy4YCHHBIE pe-
3yJIbTaThl C HUCIOJIb30BaHU-
€M TEOPETHYECKUX 3HAHMI
U TPAKTUYECKUX HABBIKOB
pelIeHHST MaTeMaTHYECKUX
1 GU3HYECKUX 33134

¢u3MKM TpU  TUTAHUPOBa-
HUM PabOT XUMHUYECKOU
HaNpaBICHHOCTH

JINYECTBEHHBIX U Ka4€CTBEHHBIX
OTHOLUEHUH MaTEeMaTUYECKUX
00BEKTOB

YMerb: peniath TUIIOBBIE
MaTreMaTU4ecKue 3aJaud, HC-
MIOJIb3YEMBbIE IIPU U3YUYEHUU €CTe-
CTBEHHOHAYYHbIX  JIUCLMIUIMH,
MIPUMEHATh METOJbl MAaTEMATH-
YECKOI'o aHallu3a U MOJIEIUPOBa-
HUSL.

Baagerb: MaTreMmarude-
CKMMHM METOJIaMHM pELICHUs TH-
MOBBIX 33/1a4.

3HATL MaTeMaTHYECKUE




UKomk42 OO6pa-
OaThIBaeT JOaHHBIE C HC-
MOJIb30BAaHWEM  CTaHIapT-
HBIX CHOCOOOB ammpOKCH-
MaIliy YHCJICHHBIX Xapak-
TEPUCTHK

BEJIMYUHBl U €IWHMIIBI UX U3MeE-
peHus ais 00pabOTKU dKCIepu-
MEHTAJIbHBIX JIAHHBIX.

Ymersn HCTIOJIB30BAaTh
CTaHJIapTHBIE CIOCOOBI aMMpPOK-
CUMAallMH YUCJICHHBIX XapaKTepu-
CTHK.

Biaaerr HaBBIKAMH CTa-
THUCTHYECKOU 0O0pabOTKHM 3KCIe-
PUMEHTAJIbHBIX JIAHHBIX.

I/IﬂKOHK_4.3 I/IHTep-
peTupyer pe3yJbTaThI
XUMHAYECKUX HaOII0IeHUH
C HCIIOJIb30BaHUEM (PH3H-
YEeCKMX 3aKOHOB M Mpel-
CTaBJICHUU

3HaTh MaTeMaTHYECKHE 3aKOHBI,
KOTOpBIE JIEKAT B OCHOBE XHMH-
YECKHUX TPOIIECCOB, IsI OOBEK-
TUBHOM HMHTEPIpPETALUU PE3Yib-
TaToOB HUCCIIETOBaHUN.
YMerp UHTEPHPETUPOBATH pe-
3yJAbTaThl XUMHYECKUX HaAOIIO-
JICHUH ¢ MCHOJb30BaHHMEM Marte-
MAaTHUYECKUX 3aKOHOB U MpeJ-
CTaBJICHUIA.

Baanerb HaBbIKaMM HHTEpIpeE-
TallUM SKCIIEPUMEHTANbHBIX JaH-
HBIX C MCIIOJL30BaHHEM MaTeMa-
THYSCKUX METOIOB.
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4.3. Coagepxanue yueOHOro MmaTepuaJjia

Tema 1. DneMeHTHI TUHEHHOI anredpsl

Marpuiipl, TUHEWHBIE ONEPAIIMU HAJl MAaTpUIlaMU. Y MHOKeHUE Matpull. OnpeaenuTenb
MaTpHIlel ¥ ero cBoiicTBa. ['pymmebl. [Ipumeps! rpynm. JInneHbsie mpocTpaHCTBa (HAJ JEHCTBU-
TEJIbHBIMU YuciaMu). JInHelHast 3aBUCUMOCTh. Panr MaTpuilsl. MccnenoBanue Ha COBMECTHOCTD
U pElLlEHUE CUCTEM JMHENHBIX ypaBHeHull. Meton Kpamepa. Merox 'aycca. MaTtpuunas 3anuck
CHCTEMBI TUHEHHBIX ypaBHEHHUH, oOpaTHas maTpuia. CuctemMa JTUHEHHBIX OJTHOPOJIHBIX ypaBHE-
Hui. [ToampocTpaHCTBO pereHui JIMHEHHONW OAHOPOTHON CHCTEMBI, €T0 Pa3MEPHOCTh U 0a3wC.

Tema 2. BekTopbl Ha MIOCKOCTU U B MPOCTPAHCTBE.

Bekropsl, nx koopauHatel. JIuHelHbIe onepanuu Haa BeKTopamu. PazmepHocTs u 6a3uc
BEKTOPHOTO MpocTpaHcTBa. KoopanHaTel BeKTOpa B 3aaHHOM Oasuce. MI3MeHeHne KOOpAHHAT
BEKTOpa MpHU nepexojie K HoBoMy 0azucy. CKansipHOe MpOU3BeIeHHE BEKTOPOB, €ro KOOpIUHAT-
HOE BbIpakeHUE. BekTOpHOe NMpou3BEIEHHE BEKTOPOB, €r0 KOOPJAMHATHOE BhIpaxkeHue. Cme-
HIaHHOE MPOU3BEICHNE BEKTOPOB, €r0 KOOPAMHATHOE BhIPAKEHUE.

Tema 3. AHanuTHYECKast TEOMETPHS Ha TNIOCKOCTU U B MIPOCTPAHCTBE.

[IpsamoyronbHasa cucrema koopauHat. [Ipocreiime 3a7a4u B NpsIMOYTOJIBHOW CHUCTEME
koopauHat. [IpeoOpa3zoBaHue mpsIMOYroJIbHBIX KoopauHAT. [IpsiMasi Ha MIOCKOCTH, ypaBHEHUE
IpSAMOM Ha TJIOCKOCTH C YIIIOBBIM K03(pPHLIMEHTOM; ypaBHEHHE NpsMON B oTpe3kax. Hopmas-
HOE ypaBHEHHE IIPSIMOM, PACCTOSIHUE OT TOYKHU 10 IIPsAMOM. B3auMHOE pacnoyioxKeHue AByX Mps-
MBIX, YTOJI MeKIy IpsaMbIMU. KBagpatuunsie popmbl u ux matpuisl. Kpusbie BToporo nopsii-
ka. [lomspHas cucrema koopauHar. KpuBble B moJisipHON cucTeMe KoopauHat. Ilnockocts B
MPOCTPAHCTBE. YpPaBHEHHE IUIOCKOCTH B oTpe3kax. HopmanbHOe ypaBHEHHUE IJIOCKOCTH, pac-
CTOSTHUE OT TOYKHU A0 miockocTu. [Ipsmast B mpoctpancTBe. KaHoHMYECKHE U MTapaMeTpUIeCcKue
ypaBHEHUsS NpsiMoil. B3anmHoe pacronokeHue IBYX IJIOCKOCTEH, TIIOCKOCTH U MPSIMOHM, JBYX
psIMBIX B MpocTpaHcTBe. [loBepXxHOCTH BTOPOTO MOpSAIKA: JUIUIICOU]T M TUIEPOOIOU IbI, Tapa-
00JIOUTBI, KOHYC U IIVUIUHJIPEI.

Tema 4. DnemMeHTHI BbICIIEH anreOpsl

KomrmekcHble uncia, UX ClOKeHHE M yMHOXeHHe. TpuroHomerpudeckas Gopma Kom-
miekcHoro uucia. Teopema MyaBpa-Jlamnaca. OcHoBHas TeopeMa anreOpsl. bunapHbie onepa-
uuu. ['pynnsl. KoHeuHble rpymnibl.

Tema 5. UncIioBBIE MOCIIEI0BATEIBHOCTH.

Ompenenenne 4MCIOBOM mocienoBaTenbHOCTH. CrocoOb! 3amanrs. MOHOTOHHBIE U OT-

PaHUYCHHBIE ITOCJICAOBATCIIBHOCTH. BeckoHeuHo Manble U OECKOHEYHO OOJIBIIHE mociaeg0Ba-

10



tenbHOCTH. [Ipenen mocnenoBaTeIbHOCTH U €ro cBoicTBa. HeoOxoaumele U 1OCTaTOYHBIE YCIIO-
BHS CXOJAMMOCTH YUCJIOBOM MOCIEA0BATEILHOCTH. BTOpOW 3aMeUaTesbHbIi Ipeaeil.

Tema 6. [Ipenen u HEMPEPHIBHOCTH (PYHKIIUHN OJHOM MEepeMEeHHOH.

Omnpenenenue yncinoBor ¢pyHkuuu. CBoicTBa YncIoBeIX (GyHKIMH. Kimaccudukamms aun-
cinoBbix (yHkiuid. [Ipenen GyHKIMH, OMHOCTOPOHHME Tpenenbl. ApupMETHYECKUE CBOMCTBA
npeznena. beckoneuHo mansie 1 6eckoHeuHO Oospiue GyHkiuu. [lepBoiii 3aMeuaTenbHbIN Mpe-
nen. HempepbIBHOCTB, TOukM pa3pbiBa. CBoiicTBa HenmpepbIBHBIX (yHKUMNA. HempepbIBHOCTH
3JIEMEHTAPHBIX QYHKIHH. ACUMITOTEHI.

Tema 7. lnddepennnanbaoe ncuucienne GyHKIUN OJHON TEPEMEHHOMN U €ro MPHUJI0Ke-
HUSL.

IIpousBoaHas, €€ €CTECTBEHHOHAYUYHBI CMBICI U OCHOBHBIE CBOMCTBA. IIpomsBonHbie
anemeHTapHbIX QpyHkiui. [IponsBoanas oOpatHoit GhyHKIMH. [Ipon3BoaHAS CIOXKHON (DYHKITHH.
[TponsBoaHas GpyHKIMHU, 3aHaHHON napameTrpuuecku. Juddepenumnan. MaBapuanTHOCTH (HoOp-
MBI niepBoro auddepennuana. [IpousBonusie u nuddepeHanbl BHICIINX TOPSIIKOB. TeopeMsbl
®epma, Poms. HeoOxoaumele ycnoBust skctpemyma. Teopemsl Jlarpanxka u Komm. Kpurepwii
nocTosHCTBA (pyHKIMU Ha uHTepBase. [Ipuznak MmoHoToHHOCTH. .Heobxoaumoe u goctaToyHbIe
ycioBus 3KcTpemyma GyHKIMH. Beimykiocts rpaduka ¢yHkiuu. Touku neperuda. [IpaBuio
Jlonurans.

Tema 8. MHTerpansHoe ucuncieHue GpyHKIuil oaHOM epeMeHHON

[TepBooOpasnas. Teopema 006 ob1iemM Bujae epBoOOpa3HbIX. HeonpeneneHHbI HHTErpas
u ero cpoiicTBa. TabmuyHoe MHTerpupoBanue. PopMyna UHTETPUPOBAHUS MO YacTsaM. Pekyp-
pentHble hopMynsl. MHTErpupoBaHue IpOOHO-pallMOHAIBHBIX (yHKIUN. MIHTerpupoBanue Me-
TOJIOM 3aMEHbI IEpEMEHHBIX. Panmonanu3upyronme noacraHoBku. OnpeneneHHblid HHTErpal U
ero reomerpuieckuii cmeici. @opmyna Herorona-JleiOnuma. CBoiicTBa ONpeneIeHHOTO HHTE-
rpana. OnpeneneHHbId HHTErpall OT YETHBIX, HEUCTHBIX U nepuoandeckux GyHkuuid. [Tprmoxe-
HUS OTIPEJIeIIEHHOT0 MHTErpajia: BRIYUCICHHE JUTMHBI YTU IJIOCKOM KPUBOH, BBIYHMCICHHUE 00be-
MOB U TOBEpPXHOCTEH Ten BpamieHus. HecoOCTBeHHbIE MHTErpajbl MEPBOIO M BTOPOTO poja.
YuciieHHOe HHTErpupoBaHue (PYHKITUI OJTHON TIEPEMEHHOM.

Tema 9. Muddepennunanpaoe ncunciaeHue GyHKIUA HECKOJIBKUX MIEPEMEHHBIX.

Onpenenenue (QYHKIMM HECKOJIBKUMX TIEPEMEHHBIX. ['eomeTpuueckoe H300paKeHue
¢yHkuuii  AByX mnepeMeHHbIX. JIMHUM W moBepxHOCTH ypoBHA. [lpenen M HempepbIBHOCTH
(GYHKIIMM HECKOJIbKMX IMEpPeMEHHbIX. YacTHbIE MPOU3BOAHBIE MEPBOrO U BBICHIMX IOPSIKOB.
HuddepennupyemMocTs GYHKIIMH HECKONIBKUX NepeMeHHBIX. [Ipon3BoHas ClI0KHON (DYHKITHH.

[Ipon3BoHas 110 HAIIPABJICHMUIO.
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Tema 10. UHTerpasibHOE HcuncieHne (YHKIUA HECKOIBKHUX IEPEMEHHBIX. DJIEMEHTHI
Teopuu nosist J[BOMHON M TPOMHOW MHTErpajbl U UX CBOMCTBA. BrluncieHue KpaTHBIX UHTETpa-
JIOB CBEJIEHUEM K IOBTOpPHOMY. KpuBonMHENWHbIE HHTErpajbl IEPBOIO U BTOpOro poxaa. Kpuso-
JIMHEMHBIE UHTETPAJIBI 110 3aMKHYTOMY KOHTYpPY. Y CJIOBHs HE3aBUCUMOCTU KPUBOJIMHEHHOTO MH-
Terpana oT ImyTh uHTerpupoBanuss. @opmyna I'puHa. DJIEMEHTBHI TEOPUM IO CKAISPHBIE H
BEKTOPHBIE T10JI51, ONIPEAETICHUE U OCHOBHBIE CBOMCTBA Ipaiu€HTa CKAJISPHOIO MOJIsA, IOTOKA, AH-

BEPreHLUU, LUPKYJIALUNA U BUXps BekTOpHOro mnois. ConeHounnanbHoe nose. IloreHnuansHoe

noJie.
4.3.1. [lepeyeHb CeMUHAPCKHUX, MPAKTHYECKUX 3aHATHI U J1a00PAaTOPHBIX PadoT
Ne Ne HaumeHoBaHue ceMUHAPOB, MPAKTUYECKUX U Ja- | ,q
/o paznena u 0opaTOpHBIX paboT § g o z g
TEMBI JIHC- ; ’;97 E é i %
[TUTUTAHBI ?:3( 5| E i & E
> =IR3] = S
& | © &8
S
1 2 3 4 5 6
1 | Temal Onpenenurenu 2 u 3 nopsaka. Pazmuusbie | 2 KP OIIK-4.1
METO/IbI BEIYMCIIEHUS ONPEICTUTEIICH. OIIK-4.3
2 Tema 1 Meron Kpamepa pelieHusi CucTeM JIMHEHMHBIX | 2
YpaBHEHUM.
3 Tema 1 Marpuiipl. [lelicTBus Hal MaTpUIIAMU. 2
4 Tema 1 Obparnass martpuna. PemeHue MaTpuuHbIX | 2
ypaBHEHUU.
5 Tema 1 Panr marpunsl. McciaenoBanue Ha coBmecT- | 2
HOCTh CHCTEM JIMHEWHBIX YPaBHEHHII.
6 Tema 1 Pemienue cucrem ypaBHeHuid merogom [ayc- | 2
ca.
7 Tema 1 Pemienne OQHOPOIHBIX CHUCTEM JIMHEWHBIX | 2
YpaBHEHUM.
8 Tema 1 Pemienne cucrem ypaBHeHuid PazmuunbiMu | 2
METOJaMH.
9 Tewma 1 KonTtposbHas padota 2
10 Tema 2 Bekropel. JIuHelHbIe onepanuu Haj BEKTO- | 2 IIP | OIIK-4.1
pamu. Paznoxxenue no 6asucy. OIIK-4.2
11 Tema 2 Koopaunarsl Bektopa. Hampammisitoniue ko- | 2
CHUHYCBI.
12 | Tema 2 CxayiipHO€ MPOU3BEJICHHE BEKTOPOB. 2
13 | Tema 2 BekTopHOe pon3BeIeHHE BEKTOPOB. 2
14 | Tema 2 CmMeniaHHO€ MPOU3BEICHUE BEKTOPOB. 2
15 Tema 3 Paccrosinue mexnay nByms Toukamu. [lenenue | 2 KT OIIK-4.1
OTpEe3Ka B JAaHHOM OTHOLICHUMU. KP OIIK-4.3
16 | Tema3 [Ipsamas nuHus. Paznuunbie ypaBHEHUA mps- | 2
MOM Ha IUIOCKOCTH.
17 | Tema3 Yron wmexnay npaMbIMU Ha IUIOCKOCTH. Pac- | 2
CTOSIHUE OT TOYKH J0 MPSIMOI.
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18 | Tema3 Kpusbie BToporo nopsiaka. OKpy>KHOCTb, - | 2
JIUTIC.
19 | Tema3 Kpussie BTOporo mopsiaka. I'mmep6ona. Ila- | 2
pabora.
20 | Tema 3 YpaBHEHHE TIJIOCKOCTH. YTOJ MEXAY MIOCKO- | 2
CTSIMU.
21 | Tema3 [Ipsmas B mpocTpaHcTBe. Yron Mexnay nps- | 2
MBIMH B ITPOCTPAHCTBE.
22 | Tema3 IIpsiMast ¥ INIOCKOCTB B IPOCTPAHCTBE. 2
23 | Tema 3 IToBepXHOCTH BTOPOTO MOPSIIKA. 2
24 Tema 4 JleficTBusS HajJ KOMIUICKCHBIMM YHCIaMH B | 2 I1P OIIK-4.1
anreOpanveckoit hopme. OIIK-4.3
25 | Tema 4 Tpuronomerpudeckass ¢popMa KOMILJIEKCHOTO | 2
yucna. [lelicTBus HaJg KOMIUIEKCHBIMM YHC-
JJaMH B TPUTOHOMETpUUecKol hopme.
26 Tema 4 bunapssle onepauun 2
27 Tema 4 ['pynmibt 2
28 Tema 5 YucioBble MOCIEN0BATENLHOCTH U UX CBOM- | 2 KP OIIK-4.1
CTBa OIIK-4.2
29 Tema 5 BbrancieHne mpeesioB YMCIOBOM mocieno- | 2 OIIK-4.3
BaTEJIbHOCTHU
30 Tema 5 BTtopoii 3ameuaTenbHbli penen 2
31 Tema 6 YucnoBsle GYHKINMU U UX CBOICTBA 2
32 Tema 6 Brruncienne npenenoB GyHKITUN. 2
33 Tema 6 Brruncienne npenenoB GyHKITUN. 2
34 Tema 6 Boruucnenue mnpeneno ¢ynxuuid. Ilepswiit | 2
3amMeyaTeIbHbIN Mpees.
35 Tema 6 HenpepsiBHOCTh QyHKITMHN. TOYKHM pa3phiBa. 2
36 Tema 6 AcumnToThl Tpaduka GyHKIIHH 2
37 Tema 7 Boruncnenue nponsBoaHoi. I'eomerpudeckuii | 2 KP OIIK-4.1
CMBICJT TPOU3BOIHOM. OIIK-4.3
38 Tema 7 [Tpon3BoHast CI0KHON (DYHKIIUH. 2
39 Tema 7 [Ipon3BoIHBIE BBHICIINX MOPSIAKOB. 2
40 Tema 7 [IpousBogHass mapamMeTpU4ecKH 3aJaHHOU | 2
GyHKINN.
41 Tema 7 [Tpon3BoHast HEIBHON (DYHKITMH. 2
42 Tema 7 Huddepennman. [Ipumenenne k mpudIKeH- | 2
HBIM BBIYHCIICHUSIM.
43 Tema 7 HccnenoBanne (GyHKIMM HAa MOHOTOHHOCTB. | 2
OTbICKaHNE TOYEK JOKAIBHOTO SKCTPEMYMA.
44 Tema 7 HaubGonbimee u HauMmeHblllee 3HAUYECHUS | 2
GyHKINN.
45 Tema 7 Beimyknocts Gyaknmn. Touku neperuoa. 2
46 Tema 7 HccnenoBanme wu mocTpoeHue rpadukoB | 2
GyHKINN.
47 Tema 7 IIpaBuiio Jlonurans 2
48 Tema 8 Heomnpenenennsiii uurerpan. Tabnuunoe uH- | 2 KP OIIK-4.1
TETPUPOBAHUE. OIIK-4.3
49 Tema 8 DopMyia HUHTETPUPOBAHUS 110 YACTSM. 2
50 Tema 8 WuTerpupoBanne  panuoHAJIbHBIX  JIpobei | 2 OI1K-4.1
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Pa3JIOKEHHEM Ha MPOCTEUIIINE. OIIK-4.3
51 Tema 8 WuTerpupoBanne  panuoHaJbHBIX  JIpobOeit | 2
Pa3JIOKEHHEM Ha MPOCTEUIIINE.
52 Tema 8 Hurterpuposanue TPUTOHOMETPUUECKUX | 2
GyHKIHA.
53 Tema 8 NHTerpupoBanne UppalMoOHAIBHBIX U TpaHC- | 2
IICH/ICHTHBIX (YHKIUH.
54 Tema 8 OnpeneneHHblii HHTErPAl U €r0 TeoMeTpuye- | 2
CKUU CMBICIL.
55 Tema 8 Brlunciienne onpeneieHHbIX HHTErPAJIOB. 2
56 Tema 8 Brruncienue niomniaam miockoi Gurypsl. 2
57 Tema 8 Brrunciienue qyMHbI AyTH. 2
58 Tema 8 Breruncinenne obbemMa W MOBEPXHOCTH Teiu | 2
BpalllCHUS.
59 Tema 8 HecoOcTBeHHBIE MHTETPATTBI 2
60 Tema 9 @OYHKIIMM HECKOJIbKUX NepeMeHHbIX. JIunum | 2 KP OIIK-4.1
Y TIOBEPXHOCTH YPOBHS. OIIK-4.2
61 Tema 9 YacTHble MPOM3BOAHBIC (YHKIUH HECKOJb- | 2 OIIK-4.3
KHX TIEPEMEHHBIX.
62 Tema 9 [IpousBogubie M auddepeHnransl BhICIIUX | 2
HOPSIIKOB.
63 Tema 9 YacTHbIe TPOU3BOHBIC CIOKHBIX ()YHKITHIA. 2
64 Tema 9 IIponsBoHas 1o HanpasieHUo. I pagueHT 2
65 Tema 9 OKcTpeMyM (DYHKIIMM HECKOJIBKMX TepeMeH- | 2
HBIX.
66 Tema 10 JBoiiHoii mHTerpan. ['eomerpuueckue u ¢u- | 2 KP OIlK-4.1
3UYECKHE MTPUIIOKECHUSI. OIIK-4.3
67 Tema 10 Tpoiinoit unrerpan. I'eomerpuueckue u ¢u- | 2
3UYECKUE TPUIIOKEHUSI.
68 Tema 10 KpuBonuHeliHble HHTErpaibl IEPBOTO poAa. 2
69 Tema 10 KpuBonuHeliHble MHTErpaigbl BTOPOro poaa. | 2
®Dopmyna ['puna.
70 Tema 10 KpuBonuHeliHble MHTErpaibl BTOPOro poja | 2
HE 3aBUCALINE OT MYTH UHTETPUPOBAHUSI.
71 Tema 10 Juseprennus, porop. 2
72 Tema 10 IToTeH1manpHbIE BEKTOPHBIE MOJIS. 2
4.3.2. [lepeyeHnb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE M3y4YeHHEe CTY-
JIeHTAMM B paMKax caMocTosiTeabHoil padotrsl (CPC)
Ne Tema 3amanue ®opmupye- UK
H/H Masg KOMIIC-
TEeHIUS
1 2 3 4 5
1 JInHeliHbIE onepanuy Hax KoHcnekr no teme OIIK-4 OIIK-4.1
BEKTOpaMH
2 IIpsimas Ha mmockocTH. Pa3- | BelnosHeHne HHIUBHU Y- OIIK-4.1
JINYHBIC BUJIbl YPABHCHUU ANBHBIX 3aJaHui
3 IToBepxHOCTH BTOPOTO IIO- CaolicTBa NOBEPXHOCTEMN OIIK-4.1
psaka BTOPOT'O NOPsIKa
4 YucnoBsle GyHKINN CoiicTBa u rpaduku sie- OIIK-4.2
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MEHTapHbIX PyHKINN OIIK-4.3

5 IIpumenenue npoussoguoii | Mccienosanue u mo- OIIK-4.2
CTpOeHHUe rpauKoB OIIK-4.3
¢byakuit. UHnuBuyans-
HBbI€ 3a/1aHu4.

6 Heonpenenennsit unterpan | MaausuayansHsle 3a1a- OIIK-4.1
HUSL
7 [Tpunoxenus onpeneneHHo- | Ousznyeckue U XUuMuJe- OIIK-4.2
ro UHTeTpaya CKH€ MPUJIOKEHHUS OIpe- OIIK-4.3
JICJIEHHOTO MHTErpaja
8 [TorenmaneHbie BEKTOpHBIE | DU3HUECKHE U XUMUYE- OIIK-4.3
0JIs CKH€ IPUIIOKEHUS

4.4. MetoauyecKkue yKa3aHHMs 10 OPraHU3alMU CAMOCTOSATE/bHOH padoThl CTY/IeH-
TOB
Ienbro caMOCTOATENBHOM PabOThI CTYJEHTOB SIBJIAETCS, HA 0a3e aHaJIN3a COBPEMEHHBIX

HOAXO0JI0B K TEOPHH U MTPAKTUKE, TOOUTHCS BCECTOPOHHETO M ITyOOKOT0 OHMMAaHUs MaTeMaTH-
YEeCKUX METO/I0B. HaydnuThcs MCnonp30BaTh NOTyYEHHbBIE 3HAHUSA AT pa3paboTKU CIIocoO0B
yIIpaBJICHUS U IPeoOpPa30BaHUsl XUMUYECKUX MPOLIECCOB, SIBICHHUH 1 crucTeM. CTaBUTCS TakKe
1eJb 3aKPETUICHUS] YMEHUH COCTABICHHS JJOTMYECKH 0OOCHOBAHHOT'O CTPYKTYPUPOBAHHOTO H3-
JI0>KEHUSI TeMbI, KpUTHYECKOTO BOCTIPHSITHUS JIUTEPATYPhI, (POPMUPOBAHHS COOCTBEHHON MO3UIMH
10 U3y4aeMOMY BOIIPOCY, apIYMEHTAIUU €€ Ha OCHOBE (haKTHYECKOTo MaTepuasa, B HTOTe -
nproOpeTeHNs] HaBBIKOB caMO00pa30BaHusl.

CTyneHTsl, Ui JOCTaTOYHOTO OCBOCHMS TEOPETUYECKOT0 MaTepraa no AUCUUIUINHE
«MaremaTnka JOJIKHBIL:
—  O3HAKOMUTHCS C TIEPEUYHEM BOIIPOCOB, YKA3aHHBIX B TEME M U3YUYUTh X IO KOHCIIEKTY

JICKI_[I/Iﬁ C Y4E€TOM ITOMECTOK B KOHCIICKTE,

- BBIOPATh MICTOUYHUK U3 CIIUCKA JIUTEPATYPHI, €CIIH 110 JAaHHOH TeMe HEeJJOCTaTOYHO MaTe-

puaina B KOHCIIEKTE JIEKIUH;
— SaKOHCHeKTI/IpOBaTB MaTepHan, HpC,Z[HO)I(CHHBIﬁ JJI1 CaMOCTOSATCIIBHOI'O I/IBY‘-ICHI/IH.

- IPOBEPUTH MOIYUYECHHBIE TEOPETHUECKUE 3HAHUS C TIOMOIIIBIO TPOMEXKYTOUHBIX KOHTPOJIb-
HBIX paboT.
Ipumepvt uHOUBUIYANLHBIX 3A0AHULL OJI51 OP2AHUZAYUU CAMOCTNOSAMENLHOU PabOmMbl CIYOEHMO8:
Tema «lIpsamast Ha MIOCKOCTH»
3agaua 1.
JlaHbI KOOPAMHATHI TPeX MOCIEI0BATENbHBIX BeplIMH napamienorpamma ABCD (cucrte-
Ma koopauHat nekaprosa) B(-1;3), C(3;5), D(-4;-2)
Haiitu:

1) mnapamerpuueckue ypaBHeHUs CTOpoHbl AD;
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2)
3)
4)
5)
6)

IJI0NIaAb TPEYTOJIbHUKA, OTCEKAEMOTO NMpAMO AD OT KOOpAMHATHOTO yria;
HOpMasbHOE ypaBHeHHUE BbIcOTHl DK, onymienHoi n3 Bepuinabl D Ha cropony AB;
JIuHYy BbicoThl DK

yrioBoit kodddunueHT nuaroHamm AC;

TaHTEHC yIila MeXAY AUaroHaJlIMU MapajuieorpaMma.

3amaua 2. [lo maHHBIM HaWTH ypaBHEHUs IIJIOCKOCTH: o0Iee, B oTpe3kax. Haltu ypaBHe-
HUE NapaJljIeJIbHOM MIJIOCKOCTH, IPOXOAAlIel yepe3 M, U pacCTOSHUE MEXIY IapajllelnbHbIMU

IIJIOCKOCTAMMU.

Bap.

Touku MI0CKOCTH Hanpasnsto- M|
[I1E€ BEKTOPBI

M,(2,1,0), M,(3,-2,1), M,(4,0,-1) (7,2,3)

Tema «VccnenoBanue u mocTpoeHue rpaukoB PyHKITUN

3aganue 1 3aganue 2 3aganue 3
UccnenoBars U MOCTPOUTH HccnenoBats 1 OCTPOUTH [IpoBecTn monHoOE
rpaduku GyHKIHH C rpaduku GyHKUIUH C TOMOILBIO | HcceloBaHue GYyHKIUN
MOMOIIbIO TPOU3BOJHON MIPOU3BOIHBIX TIEPBOTO U U TIOCTPOUTH €€ rpaduk.
IIEPBOTO MOPSIKA BTOPOTO MOPSAKA.

a3 a
Y= 25— 9% 11239, y=4x-8-6§j(x+2) . y=(17-%"){(12-5).

Tema «Onpedenennviii unmezpany
Brraucnuts miomaas GuUrypsl orpaHuueHHON THHUAMU: Y = 25,y = 4,x = 0.
Bbrducuth mwiomans GUrypbl orpaHHueHHON TMHMAMEI:Y = 4 — x2,y = x + 2.

Beruuciuts 00bEM Tena, 00pa3oBaHHOTO BpaIlIEeHHEM BOKPYT OCH OX (pUTypBI, orpa-

2 _ _
HUYCHHOM MuHusaME: Y= % +3x=6, y=0.

Boerauciuts 006EM Tena, 00pa3oBaHHOTO BpaIleHUEM BOKPYT OCH Oy (DUTYPHI, OTpaHH-

YeHHOU JuHuAMU: . X = /y — 1,y =2,y =5,x = 0.

4.5 IlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThl HE TPETyCMOTPEHbI
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V.

Yuebno-meroauueckoe u nHpopManHonHoe ofecnedeHne JUCHHTIHHBI

OcHoenas 1umepamypda
[llnmages, Bukrop Cemenobny. Buiciuas matematuka. [Tonnslit kype [DinexkTpoHHbIH pe-

cype] @ yue0. ana 6axanaspos, - M. : IOpaiit, 2012. Pexxum gocryna: 943 "bubauorex”.
COopnuk 3aga4 1o seicuiedf matemartuke [Tekcr] @ yueb. nmocobue mis BTy3os / B. I1. Mu-

HOPCKHH. - 15-¢ u3a. - M. : @usmarir. 2005. - 336 ¢. ISBN 5-94052-105-3 reoxum (92)

,ﬂ ONOJIHUMENbHAS iumepamypd

L:

[\

OS]

wn

Mbinkuce, A. JI. Jlekuun no BeIciieidf MmatemaTuke : yueGuoe nocodue / A. JI. Mprmkuc., —
6-¢ nusn.ucnp. — Cankt-IlerepOypr : Jlane, 2022, — 688 ¢. — ISBN 978-5-8114-0572-
5.— Tekcr: snextponHsli / Jlane @ snekTpoHHO-OubGamMoreuHas cuctema. — URL:
https://e.lanbook.com/book/210314- Peskum foctyra: ajis aBTOpH3. I0IL30BATENEH.
Jlorunos, B. A. MnrerpaibHoe ncuuciieHue: Kype jgekuui : yuebnoe nocobue / B. A. Jloru-
HOB. — Mocksa : PYT (MUMT), 2007. — 140 c. — Tekcr : snexrpounsiii // Jlaus ; siex-
TpOHHO-OMOMMOTEeYHasi cuctema. — URL: https://e.1anbook.com/b00k/188435 (nara obpa-
menns: 09.04.2022). — PexuM noctyna: s aBTOpH3. MOJIb30BATENEH.

bopesuy, 3. W. Onpenenmreny u Marpunsl : ydeGroe nocobue / 3. WM. BopeBud. — 5-¢
usz.,crep. — Cankr-IlerepOypr : Jlanb, 2022. — 192 ¢. — ISBN 978-5-8114-0586-2. —
Texcr: onexTponHbld /  JlaHs @ onexTpoHHO-OubnuorteyHass cucrema. — URL:
https://e.lanbook.com/book/210233 (nara o6pamenss: 09.04.2022). — Pexum goctyna: mis
ABTOPH3. [I0JIb30BATENCH,

Bramumupekuil, b. M. Marematnka, O0muit kype : yueOunk / B. M. Bnagumupcekuii, A. B.
l'operko, S M. Epycannmekuit. — 4-e u3n., crep. — Caukr-ITerepOypr @ Jlane, 2022, —
960 c¢. — ISBN 978-5-8114-0445-2. — Tekcr : osextpoHHblit // Jlanb : snekTpoHO-
Oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/210206 (nara oGpatuenus:
09.04.2022). — Pexum noctyna: asist aBTOPU3. M0JIb30BaTeNEH.

[IInnaves, B. C. Hauana Bolciueit maTemaTnky : yaebnoe nocotue / B. C. lllumayes. — S-e
w3, crep. — Canxr-IletepOypr : Jlane, 2022. — 384 ¢. — ISBN 978-5-8114-1476-5. —
Texer:  omexrponumii / Jlanb :  snexktpoHHo-Gubnuoreunas cumerema. — URL:

https://e.lanbook.com/book/211175 (nara obpamenns: 09.04.2022). — Pesxum gocTymna; mis

aBTOPH3. M0JIb30BATEJIEH. : %

B) CIIHCOK ABTOPCKHX METOAHYECKHX PazpaboToK:
l. AnajuTrueckas reomeTpus: yue6. nocobue / JI. A. Ocunenko, JI. H. Illemerosa. -

Wpxyrex : M3n-8o Upkytr. roc. yu-ra. 2019. - 124 ¢



r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

http://www.mathnet.ru/

http://www.allmath.ru/

http://www.newlibrary.ru/genre/nauka/matematika/

https://www.mccme.ru/

VI. MarepuajbHO-TeXHUYECKOe oOecneyeHne JUCHUIINHbI

[Tomerenus 471 TPOBEICHUS JICKITMOHHBIX M CEMHUHAPCKUX 3aHATHH, YKOMIIEKTOBAHHBIC
HEO0OXOIUMBIM 000PYZAOBaHUEM, @ UMEHHO: - ayIMTOPUHN, OCHAILICHHBIE MYJIbTUMEIUHHBIMU
CpeIcTBaMHu, JIJIs TPOBEACHUS ayIUTOPHBIX M IPAKTUUYECKUX 3aHATHH (aya. 402, 426); ayn. 5,
402, 426 obopynoBansl MynbTuMeuitHbIMU TIpoekTopamu (InFocus IN 105 (3D Ready), Ha-
CTEHHBIMHU 3KpaHamu, HoyTOykamu Samsung NP 300T5A-AOFRU. OO1iee KOJIM4eCTBO €AMHMUIL
BBIUMCIUTENbHON TeXHUKHU — 5: Pentium IV — 1 mt.; Pentium III — 1 mT.; Pentium I — 3 mmT.

HNwmeeTcsa nmokaabpHas CETh.

VII. O6pa3oBaresibHbIe TEXHOJIOTHH

[Ipu peanuzanyu nporpaMMbl 1aHHOM TUCHUIUIMHBI HCTIONB3YIOTCS pa3Iu4HbIe 00pa3o-
BaTEJIbHbIE TEXHOJIOTUHU

o HccnenoBarenbckue MeTo1bl B 00ydeHHH. []atoT BO3MOKHOCTD y4alIMCs cCaMo-
CTOSTEIHHO MOMOIHATH CBOW 3HAHUS, TITyOOKO BHUKATh B H3y4aeMyI0 MPoOIeMy U Tpenoia-
raTh IyTH €€ PelIeHus, YTO BaXKHO MpU (OPMUPOBAHUHA MUPOBO33PEHUS.

o Jlek1IMOHHO-CEMUHAPCKO-3aueTHas cucTteMa JlaHHasi cucteMa JaeT BO3MOKHOCTh
CKOHIIEHTPUPOBATh MaTepuaj B OJOKHU U MPEMOJHOCUTD €ro Kak eJUHOE 1eJI0e, a KOHTPOJIb MPo-
BOJIUTH IO NMPEABAPUTEIHHON MOITOTOBKE 00yUaOIINXCs

o HNudopmainoHHO-KOMMYHHUKAIIIOHHBIE TEXHOJIOTHHI

o JlucraHMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH C UCTIOIB30BaHUEM 00pa30-

BarenpHOTO TIopTana UI'Y  https://educa.isu.ru
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VIII. OueHoyHble MaTepHajbl VI TEKYLIero KOHTPOJAS U IPOMEKY-
TOYHOM aTTecTalun

Ouenounnie maTepuaabl (OM):
Oyenounvle mamepuanvl 01 6X00H020 KOHmpoJs. TecT Ha 3HaHUE 0a30BBIX pa3zesioB
Kypca anreOphl 1 Hadyall aHaJIW3a MKOJIBHOTO Kypca MAaTEMATHKH.
Oyenounvie mamepuanvl meKyuwe2o KOHmMpos
DopMUPYIOTCS B COOTBETCTBUU € «I1010°KE€HMEM O TEKYILIEH aTTECTAllUK CTYIEHTOB O MPO-
rpammam Beiciiero oopaszoBanus B PI'bOY BO «UT'Y»»
DOpMBI TEKYILETO KOHTPOJIA:
1. KommnsrorepHoe tectupoBanue (KT)
2. Tlposepounsie nmucbmMeHHBIE padoThl (I1P).
3. AynuropHsie KOHTposIbHBIE paboThl (KP).
IIpumepHbIe BAPHAHTHI OIIEHOYHBIX CPEACTB
Tema 1.
Kontponbnas pabora Nel
3amaua 1. Pemute cucremy a) meronom l'aycca, 6) MaTpUYHBIM CIIOCOOOM C) HCIIOJNIB3YS

npaswio Kpamepa.

x+3y—z=7

{ 2x—y+z=4
3x—y+4z=12

3agauda 2. BBIIOIHUTE AEHCTBUA:

3 2 1\2 3 2 1 3 21 3 21 3 2 1
<1 1 3) —2 (1 1 3) : (—4 5 O) + (—4 5 O) : (1 1 3)
2 25 2 25 1 3 1 1 3 1 2 25

1 0 1
3agayva 3. HaiiTu paHT MaTpuiibl <1 3 1).
2 3 2

Tema 2

[TpoBepounas padora Nel

1. HaiftTi KoopauHATHI BEKTOpA A_B) , ecmu A(2,1,2) , B( 1,2,2).
2. Beruucauts anuny Bektopa d = (2,4, —3).

3. Haiitu opr Bextopa d = (2,4, —3).

-

4. Tlpu KaKuX 3Ha4eHWsX o 1 B BekTopbl d = al + J — 2k u b = 47 — 2j + Bk xomtuneap-

HBI?

- N N -

5. BBIMHCIINTD CKaISAPHOE POM3BEAeHHE BEKTOpoB d = (2,4,—3) ub = 41— 2] + k.

-

6. HaiiTi BeKTOpHOE IPOM3BE/IeHHE BeKTOPoB G = 41+ ] — 2k n b = 51 — 2J.
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7. BBIUACIHTS CMEIIAHHOE IPOH3BEIEHHE BEKTOpoB d = 47+ ] — 2k , b = 51— 2j u
¢=(24,-3)

Tema 3.

Tect Nel

1. Kakoii yrioBoit k03 HUIIMEHT UMEET MpsMasi, 3aaHHasi B ACKapTOBOM CHCTEME KOOP-
JIMHAT ypaBHEHUEM x+2y+6=07?

1)2

2) 0,5

3) -0,5

4) -2

2. Ha xoxoit npsimoit nexut Touka A(0,5)?

) x-2y+2=0

2)0,8x—-06y+3=0

3) 0,8x-0,6y—-10=0

4y L_Y 4
3 2

3. YpaBHeHHE TPAMOM, TPOXOIAIICH Yepe3 TOUKY A(— 4;—1) MEePIEHANKYISIPHO TPSIMOUN
l; :2x-y+3=0, umeer BUX ...

1) x-2y+2=0

2) x+2y+6=0

3) 2x—-y+7=0

4) —4x-y-17=0.

4. Toukoit nepeceueHust TpsAMbIX 2x+y+5=0 u 3x-y-10=0 siBisieTcst Touka

1) (1,-7)

2)(-1,0)

3)(2, 1)

4)(1,-1)

5. Kakas U3 JaHHBIX TOYEK JISKHUT Ha MIIOCKOCTH 3X-2y+z-1=0

1) (1,1,0)

2) (-1,2,1)

3)(1,2,0)

4) (0,2, -5)

5) (0,2,-5)

6. Kakoe ypaBHeHuE 3a7aeT MJI0CKOCTh, MPOXOASILYI0 apauienbHo ocu OX?

1)2x+3z—-1=0,

2)2y—x—1=0,
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3) 5z+3y—-5=0.
4)2x+4y+z=0
7. Kakoll W3 TEpEeUYUCICHHBIX BEKTOPOB SIBJISETCS HOPMAJIbHBIM BEKTOPOM IJIOCKOCTH

9x—6z+14 =07

1) (9,-6,14)

2) (9,-6,0)

3) (0,3,-2)

4) (9,0,-6)

8. Kakas u3 miockocTel NpoXoauT NePHeHIUKYISIPHO MPAMOM x_—_; = yz;z = %

1) -3x+2y—2z+1=0

2)7z+2y+z—-21=0

3)3x+2y—-2z—-10=0

4)3x—2y—-2z—-2=0

9. Kakasg u3 NepeyucCIEHHbIX MPSIMBIX NapajuielibHa WM COBIAJAET C JAHHOW MIpsSMOU
x—1 y—-2 =z

2 3 4
Hx=1-2t, y=2+3t, z=4t

2)x=2+2t, y=2+3t, z=5+4t

x2 _y=3 _ 24

3) 2 -4 2

Hx=2+t, y=3+t, z=4

10. HaiiauTe GOMBIIYIO MOMyOCh AIUTHICa X-+2y°-16=0 .

1) 4

2) 8

3)2

4) 16

1. [leHTpOM OKPY>KHOCTH x2+y2+2y-15=O SIBJISIETCS] TOYKA:

1) (0, -1)

2) (0,0)

3) (0, 1)

4) (0,2)

12. Kakass W3 mepeunclIeHHBIX TOYEK SBISIETCS OMHUM u3 (DOKYCOB KpHUBOt
4x*> +9y* -36=07

1) (V13,0)

2) (0,—V13)

3) (—v5,0)

4) (0,v/5)

13. YpaBHEHHE TUPEKTPUCHI TapabOIIbI X2=-4y uMeeT Bua’?

IH)x=-1

2)x=1

Hy=1

4) y=-1
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Tema 4

[TpoBepounas pabora Ne2

1. Jlanbl KOMIUIEKCHBIE yncna z; = 1 — i, z, = 3 — 2i, z3 = 4 + 3i.
V4
1) BbluMCINTE a)ZyZ3 — 274, b)Z—Z.
1
2) HaiiTi MOIYIIb M aPIyMEHT YMCIIA Z; , 3AIIUCATh €r0 B TPUTOHOMETPHIECKOH (opme. Bri-
6
YUCIUTb Z1°.
) 3 T
2. Haiinute Bce 3HayeHnsa v —i
3. Omnpenenenue 6unapHoi oneparuu. [1ycte X — MHOKECTBO BEKTOPOB B MPOCTPAHCTRBE.
[IpuBenuTe mpuMepbl KOMMYTATUBHON M HEKOMMYTATHBHOM OMHAPHBIX Onepanuii Ha
TOM MHOKECTBE.
4. Ilycte G- MHOXKECTBO KyOUUeCKHX KOpHEH u3 uucna -i . byaer nu G rpynmoit oTHOCH-
TEJIbHO OIEPallid YMHOKECHHUS.
Tembr S 1 6
Tect N2
. 6-X
1. (BbIOEpHUTE OJMH BapuaHT OTBETA) 3HaUeHUeE Tipeaena lim Txta PABHO
X—00
. . l . .
..a) 0} 0) —; B) ——; r) 0; 1)
2
. 6+x2
2. 3navenue npenena lim ————pasHo...
x—oo0 2xX“+4x—1
. . 1 . .
a) ©; 0) 1; B) —; r) 0; )
2
, 9—x?2
3. 3navenue npeaena lim ———— pasHo...
x—3 2X“—4x—6
a) oo} 6)1; B2 r) 0; n)
Tema 7.
Kontponbnas padota No2
1. Haiitu npousBoaHbie
1 4
a) y=x10 —2\/§—x—+ V2,
0) y=xarcsinx+Vv1—x?,
B) y=In(1-2x),
1. Beraucnuts f' (), ecmu f(x) = 1dsinx
’ ’ 2-3cosx’
. d
2. Haiitu -
dx
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a) xy+1=y?+2x,
) {x =2t3 + ¢,
y=Int.
3. Haiitu %: y = In(tgx)
4. Haittu nuddepennman GpyHkuuu:
y = e*tgx,
5. CocTaBuTh ypaBHEHHsl KacaTeJbHOH M HOPMAlIU K JIMHMM Yy = X° — 4x + 4 B Touke C

abcruccon x = 2.

Tema 8.
Tect Ne3
3aoanue 1. MHO3KeCTBO T1epBOOOPasHEIX GyHKIMH | (x) = e>" umeer Bux (BBIOEpETE
BapMaHT OTBETA MJIM HAMMIIUTE cBOH). 1) 3e™ + C 2) - %e“ +C 3) e +C 4)
—e+C 5)
3aoanue 2. Jlan unterpan [ xax Torna 3amena nepeMenHoil V2x + 1 = t npusezer

Noreg
ero k Buay ... a) 2 [(t? — 1)dt; 6)= f( )dt B) = f(tz—l)dt r)Zf( )dt 1)
3adanue 3. Jlan uHTErpa I x-e*dx. Toraa ¢ noMoIpbo GOPMYIIbl HHTErPHPOBAHUS

10 YacTsIM €ro MOXKHO MpeoOpa3oBaTh K BUY (BeIOepeTe BapHaHT OTBETA UM HAIUILIUTE CBOM).

a)3xe 3* -3 [e 3¥dx; 06) lxe‘“ — lf e 3*dx;  B)—3xe 3 +3 [ e *dx;

3aoanue 4. 3HaueHue HHTErpana |

HanumuTe cBoi). a) arctg0,5; 0) In2; B) % ; T) 3 Lin 2; )

[TpoBepounas padora Ne3

1)f\/‘(x—2\/‘ 3))dx 2)f cos(3x = 2) + 2+1)d -
4 sinx
3),[x2—4x+8dx 4)fe cosxdx;
Kontponbnas padora Ne3
3aoanue 1. BbruncnuTs miomans GUrypbl OorpaHu4eHHON JIMHUSMU:

y=2%y=4x=0.
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3aoanue 2. BbruncnuTs miomans GUrypbl orpaHu4eHHON JIMHUAMHU
y=4—-x%y=x+2.

3aoanue 3. Boruncnutbs 00bE€M Tena, 00pa30BaHHOrO BpalleHueM BOKpyr ocu OX
(urypsl, orpaHudeHHoOM MuHUAMU: Y = —x% + 5x — 6,y = 0

3aoanue 4. Boeraucnuts 00bEM Tena, 00pa3oBaHHOTO BpalieHrueM BOKpyr ocu OV ¢u-
T'Ypbl, OTPAHUYCHHOM MHHUAMU: . X = /Yy — 1,y =2,y = 5,x = 0.

3aoanue 5. Beruucauts mmny ayru kpusod y = V1 — x2 + arcsinx,0 < x < 7/9.
Tema 9

Kontponbnas padota No4

3aoanue 1. Jlns pyHKIMN z = 2xy + y> cHpaBeTNBE COOTHOLICHHS (BbIOEpeTe mpa-
BUJIbHBIC BAPHAHTHI) A) g—z = Z—; B) g—z + 2—; =0 O Z—i —-2y=0 D) Z—i -2y =2x
3aoanue 2. BBIUUCINTE MPOU3BOIHBIC BTOPOTO MOPSIKA OT PYHKIIUH
z=3y"x+y* —4xy—y
3aoanue 3. Haiitu rpaguent pyHknuu z = \/m B Touke M(1, 3)
3aoanue 4. Haiitu skcTpeMyMbl QyHKIME Z = X% + y2 — 2x + 4y + 6.

Tema 10
KontponbHas padota Ne5
1. Kaxue u3 uHTErpajsioB He 3aBHUCST OT IIyTH HHTETPUPOBAHUS?
[ydx+(x+2y)dy
[2xdx+(2x+2y)dy
J2y+x)dx-(2x+y)dy

[(2y-x)dx+(2x-2v)dy
2. Ecmu nogwiaTerpanpHas Gpyakuus Pdx+Qdy sBisercs nmonmabsiM qudepeHnraiom To

C 0w >

BBIINMOJIHACTCA OAHO U3 YCJIOBI/Iﬁ

E. [Pdx+Qdy He 3aBHCHT OT IyTH HHTErPUPOBAHHS

F [Pdx+Qdy 10 1F060MY 3aMKHYTOMY KOHTYpY paBeH 0

G. YacrtHble npousBoaHble oT P mo X u ot Q no y coBnaaaror.
H

YacTtHble IMPpOU3BOJHBIC OT P o Yy uoT Q 10 X HC COBIIaAar0T

3. Bomucouts [ ¢ dxdy,rne G - obnacts orpaHuyeHHas KpubiMu x=0, y=2x, y=4

4. Boruncnutes mo ¢opmyne ['puna I/IHTerpa.n%ﬁC ydx — xdyrne C - OKpYXHOCTb

x2+y2=9
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° ® N kWD

._
e

11.

12.

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

19.
20.
21.
22.
23.

24.

25.

26.

27.

OueHo4yHbIe MaTepHAJbI I IPOMEKYTOYHOM aTTeCTAlUH
LIpumepnwiii cnucok 60npocoeé K 3auemy
Icemectp
Omnpenenurenu BTOPOIrO U TPETHETO MOPSAIKOB U UX CBOWCTBA.
Pemienue cucrem ImHENHBIX ypaBHEHH MeTonoM Kpamepa.
Marpuusl. /lelicTBus Hax MaTpULIAMH U UX CBOMCTBA.
OOpatHas marpuna. Pemienne MaTpu4yHbIX YpaBHEHUH.
Pemenne cucrem JINHENHBIX ypaBHEHUN MATPUYHBIM METOOM.
Panr matpuisl. Berunciaenue panra MaTpuilbl 3JIeMEHTapHBIMU IIPe00pa30BaHUSAMM.
PemreHnne oqHOPOAHBIX CUCTEM YPaBHEHHM.
Cucremsbl TUHENHBIX ypaBHeHU. Pemmenue cucrtem meronom [aycca.
Bekrtops! B ipocTpaHcTBe. JIMHEHHBIE Onepaluy Hal BEKTOPAMH.
CkansspHOE ITPOU3BENCHNUE BEKTOPOB U €r0 CBOWCTBA. BhIunciaeHMe JUIMHBI BEKTOpA U yIJa
MEXAYy BEKTOPaMH.
BekropHoe nmpousBeneHue BEKTOPOB U €ro cBoiicTBa. Dopmyna Ui BBIYUCICHUS B OpPTO-
HOPMHPOBAHHOM 0Oa3uce.
CwMerianHOe pou3BezieHne BeKTopoB. PopMyIia BEIYHUCIEHUS. B OPTOHOPMUPOBAHHOM 0a3u-
ce. YClI0BHE KOMIUIAHAPHOCTH BEKTOPOB.
Paznuunble BUIBI ypaBHEHUM NIPSAMON Ha IIOCKOCTH.
B3anmHOe pacnosokeHne npsMbIX. YTOJI MEKIY HPSIMBbIMU
OxpyxHoctb. Onpenenenue. KaHoHnueckoe ypaBHEHUE.
Onnunc. KaHoHnueckoe ypaBHEHHUE, (POKYCHI, IKCLIEHTPUCUTET.
l'unep6ona. Kanonndeckoe ypaBHeHUE, POKYChI, SKCLIEHTPUCUTET, aCUMIITOTHI.
[TapaGona. KanHoHnueckoe ypaBHEHHE, ypaBHEHUE IUPEKTPUCHI, (POKYCHI.
ITonsspHas cucreMa koopauHar. CBs3b ¢ 1€KapTOBOW CUCTEMOW KOOpJAUHAT.
OO1ee ypaBHEHHE IJIOCKOCTH B ITpocTpaHcTBe. HemomHble ypaBHEHUS IIIOCKOCTH.
VYroa Mexay MI0CKOCTSMU. B3auMHOE pacIionoKeHue MmiI0CKOCTEM.
VYpaBHEHUS IPSAMBIX B IIPOCTPAHCTBE.
Yroa Mexay NpsMBIMH B IIPOCTPAHCTBE. Y CIOBUS NMAPAJICIBHOCTH U IEPIEHIUKYIIAPHO-
CTH IPSIMBIX B IPOCTPAHCTBE.
IToBepxHocTH BTOpOro nopsiaka. Kanonndeckue ypaBHEHHUS.
KommiekcHble uncia, 1eHCcTBUs HajJl KOMIUIEKCHBIMU YHCIIaMU B aiaredpandeckoit popme.
['eomeTpryeckas HHTEPIPETALMS KOMIUIEKCHBIX YKcell. MOogyb U apryMeHT KOMIIJIEKCHO-
ro 4ucna.

Bo3BeneHnue B cTeNeHb U U3BICYCHUE KOPHS U3 KOMILIEKCHBIX ynces. @opmyita Moaspa.
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28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.

A

10.
11.
12.
13.
14.

Anrebpanyeckue onepauuu. [Ipumepsr.

Omnpenenenue rpymisl. [Ipumeps! rpymm.

Uwucnossie mocnenoBaTebHOCTH. CIIOCOOBI 3aaHUS YHCIIOBBIX MTOCIEA0BATEIbHOCTEH.
MOHOTOHHBIE ¥ OTPaHUYEHHBIE [TOCIIEI0BATEIbHOCTH.

[Ipenen yucioBoil mocienoBareabHOCTU. HeoOXxoaumoe M 1OCTaTOYHOE YCIIOBUSL CXOMIM-
MOCTH YHCJIOBOM MOCIE0BATEIHHOCTH.

beckoneuno 6osnbire u 6ECKOHEYHO MaJIbIe MOCIEA0BATEILHOCTH.

Onpenenenve GyHKIUU OT 0JIHOM nepeMeHHON. CriocoObl 3aJaHusl.

Onpenenenue npenena GyHkunu. OMHOCTOPOHHUE TPEIEIbI.

CaoiicTBa npeaesnoB GyHKIUH.

beckoHneuHo Oosbiine U OECKOHEUHO Manble (YHKIUH, CBSI3b MEXAy HUMH. Teopema o
CBSI3M OECKOHEUHO MaJIoi ¢ ImpeaenoM GyHKIUH.

ITepBbIii 3aMevaTeNbHBIN PEAE.

Bropoii 3aMeuaTenbHbIi MPEIE U €0 CIEICTBUA.

HenpepriBHOCTh QyHKIIMM B TOuke. Knaccuukanus Touek paspeiba.

IIpumepHulii cnucox 60npocos K IK3AMeEHY
2 cemecTp

Onpenenenne npon3BogHoN. [Tpon3BogHbBIE TPOCTENIINX 37IEMEHTAPHBIX (PYHKIIMH.
I'eomerpuuecknii, GU3NIECKUNA U XUMUYECKHH CMBICIT TTPOM3BOIHON. YpaBHEHHE Kaca-
TEJIbHON U HOpMAJIU.
ITpousBoHast CyMMBI, IPOU3BEACHUSI, YACTHOTO ABYX (DYHKIIMH.
[IpousBoanas cinoXKHOM (QYHKIIHH.
[Ipon3BoHBIE BBICIINX MOPSAIKOB.
HuddepenuupyemMoctb GYHKIIMA OT OJHOW nepeMeHHou, auddepennman. Cea3p qud-
(bepeHIUPYEMOCTH C HENTPEPHIBHOCTHIO.
HeoOxonumoe u nocraTouHoe ycinoBue 1udpepeHuupyeMoCTu.
Huddepennman u ero reomerpuyeckuii cMmpici. CBolicTa quddepenmnuania.
Teopema ®epma U €€ TEOMETPUUECKUN CMBICI.
Teopema Jlarpanxa u ee reoMeTpu4ecKasl HUIFOCTpaLus.
CnenctBus U3 TeopeMsl Jlarpanxa (Ipu3HaK NOCTOSHCTBA U IPU3HAK MOHOTOHHOCTH).
OTpIcKaHME TOUYEK JIOKAIBHOTO 3KCcTpeMyMa. HeobxoanMoe u 1ocTaTOuHbIe YCIOBUSI.
Hanpasnenue BBIYKIOCTH U TOYKHU IIeperuoa.
Onpenenenue mnepBooOpasnoii. Teopema 00 oOmem Buae MNepBOOOPA3HBIX.

HeonpeneneHnusiii uaTErpal.
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15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.

36.

37.
38.

39.
40.

CBolicTBa HEOIIPEIETICHHOIO HHTETpaIa.

@opMyIia HHTETPUPOBAHUS T10 YACTSIM..

[IpaBuiibHBIE M HENpPaBUJIbHBIE pallMOHAIbHbIE OpoOH. VMHTerpupoBaHue mpocTeHIInX
IpoOei.

Paznosxenue nmpaBuiIbHOM 1poOH HA MPOCTEHIIIHE.

WuTerpupoBanue uppauoHaibHbIX QyHKIMH. OCHOBHbBIE BUABI IIOJICTAHOBOK.
Omnpenenenue onpeaeneHHOro UHTerpaia. ['eoMmeTpuyeckuii CMbICI.

dopmyna Herorona-JleiOnua.

CpolicTBa ONpeseIeHHOr0 HHTErpaa.

@opMyIia HHTETPUPOBAHUS 110 YACTAM JUIS ONPEIECICHHOI0 UHTETpaa.

OmnpeneneHHblil MHTErpaj OT YETHBIX U HEUETHBIX (YHKIIH.

OmnpeneneHHbl HHTErpaa OT NEPUOANYECKON (GYHKINU.

Heco6cTBeHHBIE MHTErPaIbl IEPBOTO M BTOPOTO poJa.

I'eomeTpuueckue U pu3ndecKue NPUIOKEHUS ONPENEICHHOI0 HHTErpaa.

Omnpenenenne (yHKIUNH HECKOJBKMX HEPEMEHHBbIX. ['eomeTpuyeckas WILIIOCTpaLMsl.
JIuHNM ¥ MOBEPXHOCTU yPOBHS.

Omnpenenenne 4aCTHBIX MPOU3BOJHBIX IIEPBOTO U BBICHIMX MOPSAIKOB.
HuddepenuupyeMocTb  (GYyHKIUH  HECKOJIbKUMX IepeMeHHbIX. HeoOxomumele u
nocraroyHoe yciosus auddepenuupyemoctu. Auddepenunarn.

HuddepenurpoBanue ca0kKHbIX QYHKIMNA OT HECKOIBKUX IEPEMEHHBIX.

ITponsBonHas no HanpasieHuto. Onpenenenne. GopMyiia i BBIYUCICHUS.

['papuent u ero cBolcTBa.

OkcTpeMyM (pyHKLIMH HECKOJIBKUX NepeMeHHbIX. Heo0xoaumoe n 10cTaTOYHOE yCIIOBHE.
JIBoiiHoit umHTerpan. OnpeneneHue M CBoOMCTBA. ['eoMeTpUuUeCKUU CMBICH JBOMHOTO
uHTerpana. CeeieHue IBOMHOIO UHTErpajga K IIOBTOPHOMY.

KpuBosmHENHBI MHTErpan BTOPOrO poAa ONPEACIICHHE U BbIYMCICHHE. PU3NUeCcKui
CMBICIL.

KpuBonuHeliHbIe HHTErpabl BTOPOro poJia 0 3aMKHYTOMY KOHTYypy. @opmyna I'puna.
VYcnoBus HE3aBUCMMOCTH  KPUBOJIMHEHHOIO HMHTETpajla BTOPOrO poja OT IyTH
MHTErpUPOBAHUS.

CkansipHble U BeKTOpHbIe nosisd. JAuBeprenuus. Potop.

IToTeHnanbHbIC BCKTOPHBLIC I10JIA.
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Martepuanbl 1Js1 NPOBeAeHUsS] TEKYLIero U MPOMEKYTOYHOr0 KOHTPOJS 3HAHUH CTy-

JACHTOB:
Bun xonTpons KonTponupye- Komnerenmum,
MbI€ T€MBI (pa3zaebl) KOMITIOHEHTBI KOTOPBIX
KOHTPOJHMPYIOTCS
1 2 3 4
1 JIeMOHCTpallMOHHBI BapUaHT Tema 1 OIIK-4.1
KOHTpPOJIbHOM paboTsr Ne 1 OIIK-4.3
2 JIeMOHCTpallMOHHBI BapUaHT Tema 7 OIIK-4.1
KOHTPOJIbHOHN paboThr Ne 2 OIIK-4.3
3 JIeMOHCTpAallMOHHBIN  BapUaHT Tema 8 OIIK-4.1
KOHTPOJIbHOM paboThl Ne 3 OIIK-4.3
4 JIeMOHCTpallMOHHBIN  BapuaHT Tema 9 OIIK-4.1
KOHTPOJIbHON paboThr Ne 4 OIIK-4.3
5 JIeMOHCTpallMOHHBIN BapUaHT Tema 10 OIIK-4.1
KOHTPOJIbHOM paboThl Ne 5 OIIK-4.3
6 JIeMOHCTpallMOHHBI BapHaHT Tema 2 OIIK-4.1
poBepoYHOM paboTsl Ne 1
7 JIeMOHCTpallMOHHBIN BapUaHT Tewma 4 OIIK-4.1
MIPOBEPOYHON paboThl Ne 2
8 JIeMOHCTpallMOHHBIM BapHaHT Tema 8 OIIK-4.1
npoBepouyHoi paboTs! Ne 3
9 JIeMOHCTpallMOHHBIA  BapHUaHT Tema 3 OIIK-4.1
tecta Ne 1 OIIK-4.2
10 JIeMOHCTpAallMOHHBIN BapUaHT Tembr 4 u 5 OIIK-4.1
Ttecta Ne 2
11 JIeMOHCTpallMOHHBIA  BapUaHT Tema 8 OIIK-4.1
tecta Ne 3
12 Bomnpocs! k 3a4deTy Tewmsr 1-6 OIIK-4.1
OIIK-4.2
OIIK-4.3
13 Bomnpocs! u 3a1aHus K 3a4ery Temsbr 7-10 OIIK-4.1
OIIK-4.2
OIIK-4.3
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Pa3paborunkmn:

/]
T N— v (V)
" /yfl’é JIOIIEHT Kadeapsl TEOPUU BEPOSTHOCTEH M TUCKPETHON MaTeMaTHKH
NMMUT, x.¢p.mM-H- Ocunenxo JLA.

[Tporpamma cocraBneHa B cooTBeTcTBUHU ¢ TpeboBanussMu OI'OC 1mo HampaBIIeHHIO IIOArO-
ToBKH 04.03.01 Xumus

ITporpamMma paccMoTpeHa Ha 3acefaHuy KadeIpsl TEOPUH BEPOSITHOCTEH M AUCKPETHOM Ma-

TeMAaTHKH
«M» 0% 202/r. TIporoxom Ne 7

e Kyzpmun O.B.
(@.H1.0., noonucw)

3aB. kadeapoit 1. ¢.-m. H, mpodeccop

Hacmoswas npoepamma, He modcem OGblmb 80CNpOU3BeOeHA HU 6 Kakol gopme be3
NpeosapumenbHo20 NUCbMEHHO20 paspeuienus Kagheopvl-paspabomyuxa npo2pammbl.
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