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I. Hean u 3apa4y AMCUUILIMHBI

Henu: nath 3HAHUA W MPAKTUYECKUE HABBIKUA B 00JACTH BBICIICH MAaTEeMAaTHKH, KOTO-
pbIe IPUMEHSIOTCSI TIPH MCCIICIOBAHUN PA3IUYHBIX 3a7a4 B MPOoGeCCHOHATBHON eATebHO-
CTH.

3amaun:
® BOCMHUTAaHUE MAaTEMATUYECKON KYJIbTYPHI;
® [IPUBUTHE HABBIKOB MATEMaTHYECKOTO MBIIUICHUSA, & UMEHHO, YMEHUE MPOBOAUTH HeE-
CJIIO)KHBIE JIETYKTUBHBIC W WHIYKTUBHBIE PACCYXACHHS, 4€TKO (POpMyIHpOBaTH OCHOB-
HbIE TTIOHATHS, TI0JIb30BATHCS MATEMATUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
®  YCBOCHHE CTYACHTAMHU TEOPETUUYECKHX OCHOB, 0Oa30BBIX pE3yJbTAaTOB U TEOPEM H3ydae-
MBIX Pa3JeJI0B MATEMATUKHU

e (opmupoBaHUE MPEICTABICHUS O PO U MECTE MATEMATHKH.

I1. Mecto mucuuminanl B ctpykrype OIIOII BO

2.1. YuebHasg IUCUUIUIMHA - MaTeMaTHKa OTHOCUTCS K 00s3aTEIbHON YaCTH MPOrpaMMBbl

2.2. lns u3y4eHus: JaHHOM yueOHOH AMCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABbI-
Kd, GOpMHUpYEMBbIE y CTYACHTOB IPH IMOJYYECHHH CPEIHEro (TIOJHOro) OOIIEero WM CPEIHEro
npodeccuoHanbHOro 00pa3oBanus. JlJis KaueCTBEHHOTO YCBOCHHS JUCUUIUIMHBI CTYJEHT J10JI-
JKEH: - 3HaTh: dJIEMEHTapHble QYHKIMI, UX CBOWCTBA U rpaUKH, BBHIIOIHATE alredpanyeckue u
TPUTOHOMETPHUUYECKHE IMpeoOpa3oBaHusi, peliaTh YpaBHEHUS M HEPAaBEHCTBA, 3HATh CBOMCTBA
IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, YMETh BBIYUCIATDH IUIOIAAN TUIOCKUX (HUTyp, 00BEMBI U
IUIONIA/IM TOBEPXHOCTEH MPOCTPAHCTBEHHBIX (PUTYp. - YMETh: MPUMEHATh MaTeMaTUYECKUI arl-
napar npu pelieHry 3aja4 AJIeMEeHTapHONH MaTeMaTUKH U HavyajlaM aHaliu3a.

2.3. IlepedeHp mocaenyOMMX yY4eOHBIX NUCIUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, (hOpMUpyeMble TaHHON Y4eOHON AMCIUTUINHOM:

b1.0.12 JlomoJIHUTENbHBIE TJIaBbl MATEMATHUKHU
b1.0.14 DJIEKTPUYECTBO U MAarHeTU3M

b1.0.15 OnTHka u CTpoeHHE aToMa

b1.0.18 AHanuTuyeckas XuMHUst

b1.0.19 Dusuko-xuMHUYECKHUE METOIEI aHATIN3a
b1.0.22  Hudopmaruka

b1.0.23 NudopmaTrka v BEIYUCIUTEIIbHAS TEXHUKA
b1.0.24 dusznyeckas XuMus. XMMHYECKas TEPMOJIMHAMHUKA
b1.0.26  BBICOKOMOJIEKYIISIPHBIE COEAMHEHMUS
b1.0.29  Crpoenue BemiecTBa

b1.0.30 KBanTOBas MexaHuka



b1.B.02 Maremarnueckasi TEOpUs IKCIIEPUMEHTA

b1.B.03 Konmounuas xumus

b1.B.04 du3nyeckre METOIbI UCCIIEA0OBAHUS
b1.B.05 XemMoMeTpuKa

b1.B.06 Kpucramnoxumus

II1. TpeGoBanus K pe3yJabTaTaM OCBOCHUS AUCHUNIIMHBI

[Tporiecc ocBOEHUS MUCIUIUTMHBI HAMPaBJICH HA (OPMUPOBAHNE KOMIETCHIIUN (dJIEMEH-
TOB cieayroumx kommnereHiuii) B coorsercteuu ¢ ®I'OC BO u OIl BO no HanpasneHuto moj-

rotoBku 04.03.01 «Xumusa»

IlepedyeHb MIaHMPYyeMBbIX Pe3yJIbTATOB 00YUYEeHHUS 10 JUCHUILIMHE (MOIYJII0), COOT-

HECCHHBIX ¢ THAUKATOPAMU JO0CTHIKCHUSA KOMIIeTeH Uil

KoMnerennus HNuaukaTopsl Pe3yabTaThl 00y4yeHust
KOMIIeTeHIM

UK  onka1 UHc- 3HaTh: 0a30ByIO TEpPMH-

MMOJIb3YCT 62130BBI€ 3HaAHUA | HOJIOT'UIO n MaTCMaTU4YCCKYIO

OIIK-4 Cnocoben | B 001acT MaTeMAaTHKHA W | CHMBOJIMKY JJIsi BBIPQKEHHS KO-

IUIAaHUPOBATh PabOTHl  XU-
MUYECKON HAIPABICHHOCTH,
o0pabaTheiBaTh U WMHTEPIIpE-
TUPOBATh IOJYYEHHBIE pe-
3yJIbTaThl C UCHOJB30BaHU-
€M TEOPETHYECKUX 3HAHHM
U TPAKTUYECKUX HaABBIKOB
pellIeHusT MaTeMaTHYECKUX
1 U3UYECKUX 3a7a4

¢u3MKM TpU TUTAHUPOBa-
HUM PpaboOT XUMHYECKOM
HAaIpaBJICeHHOCTH

JINYCCTBCHHBIX M KauyeCTBEHHBIX
OTHOILICHUH MaTEeMaTHYCCKHUX
00BEKTOB

YMern: pemiarb THUIIOBbIE
MaTeMaTHYeCcKHue 3aJadd, HcC-
MOJIb3yEMbIEC TIPU U3YyUEHUU €CTe-
CTBEHHOHAYYHBIX  JTUCIUIUIUH,
MPUMEHATh METOJbl MAaTEeMaTH-
YECKOro aHaJiu3a U MOJEINpOBa-
HHS.

Baanerr: Matematruue-
CKMMHM METOJIaMH pELICHUs THU-
MMOBBIX 3aJ1a4.

3HATL MaTeMaTHYECKUE




NKomk42 OO6pa-
OaThIBaeT JOaHHBIE C HC-
MOJIb30BAaHWEM  CTaHIapT-
HBIX CHOCOOOB ammpOKCH-
MaIliy YHCJICHHBIX Xapak-
TEPUCTHK

BEJIMYUHBl U €IWHMIIBI UX U3MeE-
peHus A 00pabOTKH dKCIepHU-
MEHTAJIbHBIX JIAHHBIX.

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

Biaaerr HaBBIKAMH CTa-
TUCTHYECKOW 00pabOTKHM 3KCIe-
PUMEHTAJIbHBIX JIAHHBIX.

I/IﬂKOHK_4.3 I/IHTep-
peTupyer pe3ybTaThI
XUMHAYECKUX HaOII0IeHUH
C HCIIOJIb30BaHUEM (PH3H-
YEeCKMX 3aKOHOB M Mpel-
CTaBJICHUU

3HaTh MaTeMaTHYECKHE 3aKOHBI,
KOTOpBIE JIE)KAT B OCHOBE XHMH-
YECKUX TMPOIIECCOB, UIsI OOBEK-
TUBHOM HMHTEPIPETALUU PE3Ylb-
TaToOB HUCCIIETOBaHUN.
YMerp UHTEPHPETUPOBATH pe-
3yJAbTaThl XUMHYECKUX HaAOIIO-
JICHUH ¢ MCHOJb30BaHHMEM Marte-
MAaTHUYECKUX 3aKOHOB U MpeJ-
CTaBJICHUIA.

Baanerb HaBbIKaMM HHTEpIpE-
TallUM SKCIIEPUMEHTANbHBIX JaH-
HBIX C MCIIOJIL30BaHHEM MaTeMa-
THYECKUX METOIOB.
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4.3. Coagepxanue yueOHOro MmaTepuaJjia

Tema 1. DneMeHTHI TUHEHHOI anreOpsl

Marpuiipl, TUHEWHBIE ONEPAIIMU HAJl MAaTpUIlaMU. Y MHOKeHUE Matpull. OnpeaenuTenb
MaTpHIlel ¥ ero cBoiicTBa. ['pymmebl. [Ipumeps! rpynm. JInneHbsie mpocTpaHCTBa (HA IEHCTBU-
TEJIbHBIMU YuciaMu). JInHelHast 3aBUCUMOCTh. Panr MaTpuilsl. MccnenoBanue Ha COBMECTHOCTD
U pEILLEHUE CUCTEM JMHENHBIX ypaBHeHull. Meton Kpamepa. Merox 'aycca. MaTtpuunas 3anucek
CHCTEMBI TUHEHHBIX ypaBHEHHUH, oOpaTHas MaTpuia. CuctemMa JTUHEHHBIX OJTHOPOJIHBIX ypaBHE-
Hui. [ToampocTpaHCTBO perieHui JIMHEHHOW OAHOPOIHON CHCTEMBI, €T0 Pa3MEPHOCTh U 0a3wC.

Tema 2. BekTopbl Ha MIIOCKOCTU U B MPOCTPAHCTBE.

Bekropsl, nx koopauHatel. JIuHelHbIe onepanuu Haa BekTopamu. PazmepHocTs u 6a3uc
BEKTOPHOTO MpocTpaHcTBa. KoopanHaTel BeKTOpa B 3ajaHHOM Oasuce. MI3MeHeHHne KOOpAUHAT
BEKTOpa MpHU nepexojie K HoBoMy 6azucy. CkansipHOe MpOU3BeIeHHE BEKTOPOB, €ro KOOpAUHAT-
HOE BbIpakeHUE. BekTopHOe Mpou3BEIEHHE BEKTOPOB, €r0 KOOPJAMHATHOE BhIpaxkeHue. Cme-
HIaHHOE MPOU3BEICHNE BEKTOPOB, €r0 KOOPAMHATHOE BhIPAKEHUE.

Tema 3. AHanuTHYECKast TEOMETPHS Ha TNIOCKOCTU U B MIPOCTPAHCTBE.

[IpsamoyronbHasa cucrema koopauHat. [Ipocreiimme 3a7auum B NpsIMOYTOJIBHOW CHUCTEME
koopauHat. [IpeoOpa3zoBaHue mpsIMOYroJIbHBIX KoopauHAT. [IpsiMasi Ha MIOCKOCTH, ypaBHEHUE
IpSMOM Ha TJIOCKOCTH C YIIIOBBIM K03(pPHLIMEHTOM; ypaBHEHHE NpsMO B oTpe3kax. Hopmais-
HOE ypaBHEHHE IIPSIMOM, pPACCTOSIHUE OT TOYKHU J10 IIPsAMOM. B3auMHOE pacnoioxKeHue AByX Mps-
MBIX, YTOJI MeKIy NpsaMbIMu. KBagpatuunsie popmbl u ux matpuisl. Kpusbie BToporo mopsii-
ka. [lomspHas cucrema koopauHar. KpuBble B moJisipHON cucTteMe koopauHat. Ilnockocts B
MPOCTPAHCTBE. YpPaBHEHHE IUIOCKOCTU B oTpe3kax. HopmanbHOe ypaBHEHHE IJIOCKOCTH, pac-
CTOSTHUE OT TOYKHU A0 miockocTu. [Ipsmast B mpoctpancTBe. KaHOHMYECKHE U TTapaMeTpUIecKue
ypaBHEHUS NpsiMoil. B3anmMHoe pacronokeHue IBYX IJIOCKOCTEH, TIIOCKOCTH U MPSIMOM, JBYX
npsIMBIX B MpocTpaHcTBe. [loBepXHOCTH BTOPOTO MOPSIKA: JUTUIICOU]T M TUIIEPOOIOU IbI, TTapa-
0O0JIOUTBI, KOHYC U IIVIUHJIPEI.

Tema 4. DnemMeHTHI BbICIIEH anreOpsl

KomrmekcHble uncia, UX ClOK€HHE M yMHOXeHHe. TpuroHomerpuyeckas Gopma Kom-
miekcHoro uucia. Teopema Myaspa-Jlamnaca. OcHoBHas TeopeMa anreOpsl. bunapHbie omnepa-
uuu. ['pynnsl. KoHeuHble rpymnimbl.

Tema 5. UncIiioBbIE MOCIEI0BATEIBLHOCTH.

Omnpenenenne 4UCIOBOM mocienoBaTenbHOCTH. CrocoOb! 3a1anrs. MOHOTOHHBIE U OT-

PaHUYCHHBIC ITOCJICIOBATCIIBHOCTH. BeckoHeuHo Manble U OECKOHEYHO OOJIBIIHE mocjaeg0Ba-
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tenbHOCTH. [Ipenen mocnenoBaTeIbHOCTH U €ro cBoicTBa. HeoOxoaumble U 1OCTaTOYHBIE YCIIO-
BHS CXOJAMMOCTH YMCJIOBOM MOCIEA0BATEILHOCTH. BTOpOW 3aMeUaTesbHbIi Mpeaeil.

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

Omnpenenenue yncinoBor ¢pyHkuuu. CBoicTBa YncIoBeIX GyHKIMH. Kimaccudukamms aun-
cinoBbix (yHkiuid. [Ipenen dyHKIMH, OMHOCTOPOHHME Tpenenbl. ApudMETHYECKUE CBOMCTBA
npezena. beckoneuHo mansie u 6eckoHeuHOo Oosbiue GyHkiuu. [lepBoiii 3aMeuaTenbHbIN Mpe-
nen. HempepbsIBHOCTB, TOukM pa3pbiBa. CBoiicTBa HenmpepbIBHBIX (yHKUMNA. HempepbIBHOCTH
3JIEMEHTAPHBIX (YHKIHH. ACUMITOTHI.

Tema 7. lnddepennnanbHoe ncuucienre GyHKIUN OJHON TEPEMEHHOMN U €ro MPUJI0Ke-
HUSL.

IIpousBoaHas, €€ €CTECTBEHHOHAYUYHBI CMBICI U OCHOBHBIE CBOMCTBA. IIpomsBonnbie
anemeHTapHbIX QpyHkiui. [IponsBoanas oOpatHoit GhyHKIMH. [Ipon3BoaHAS CIOXKHON (DYHKITHH.
[TpousBoaHas GpyHKIMHU, 3aHaHHON napameTrpuuecku. Juddepenunan. MaBapuanTHOCTH (HOp-
MBI niepBoro auddepennuana. [IpousBonusie u muddepeHansl BHICIINX TOPSIAKOB. TeopeMsl
®epma, Pomns. HeoOxoaumele ycnosust skctpemyma. Teopemsl Jlarpamxka u Komm. Kpurepwii
nocTosHCTBA (pyHKIMU Ha uHTepBaie. [Ipu3nak MmoHoToHHOCTH. .Heobxoaumoe u goctaTouHbIe
ycioBus 3KcTpemyma GyHKIMH. Beimykinocts rpaduka ¢ynkiuu. Touku neperuda. IlpaBuio
Jlonurans.

Tema 8. MHTerpanbHoe ucuncieHue GpyHKIuil oaHOM epeMeHHON

[TepBooOpasnas. Teopema 00 ob1iemM Bujae epBooOpa3HbIX. HeonpeneneHHbI HHTErpas
u ero cpoiicTBa. TabmuyHoe MHTerpupoBanue. PopMyna UHTETPUPOBAHUS MO YacTsaM. Pekyp-
pentHble hopMynsl. HTErpupoBaHue IpOOHO-pallMOHAIBHBIX (yHKIUN. MIHTerpupoBanue Me-
TOJIOM 3aMEHBI IEpEMEHHBIX. Panmonanu3upyronme noacraHoBku. OnpeneneHHblid HHTErpal U
ero reomerpuieckuii cmeici. @opmyna Herorona-JleiiOnuma. CBoiicTBa ONpeneIeHHOTO HHTE-
rpana. OnpeneneHHbId HHTErpall OT YETHBIX, HEUETHBIX U nepuoandeckux GyHkuuid. [Tprmoxe-
HUS OTIPEJIeNIEHHOT0 UHTErpajia: BRIYUCICHHE JUTMHBI AYTU IJIOCKOM KPUBOH, BBIYHMCICHHUE 00Be-
MOB U TOBEpPXHOCTEH Ten BpamieHus. HecoOCTBeHHbIE MHTErpajbl MEPBOIO M BTOPOTO poja.
YuciieHHOe MHTErpupOBaHne (PYHKITUI OJTHON TIEPEMEHHOM.

Tema 9. MuddepennmanpHoe ncunciaeHue GyHKIUA HECKOJIBKUX MIEPEMEHHBIX.

Onpenenenne (QYHKIUM HECKOJIBKUX TIEPEMEHHBIX. ['eomMeTpuueckoe H300paxKeHue
¢yHkuuii  AByX mnepeMeHHbIX. JIMHUM W moBepxHOCTH ypoBHA. [lpenen M HempepbIBHOCTH
(GYHKIIMM HECKOJIbKMX IMEpeMEHHbIX. YacTHble MPOU3BOAHBIE MEPBOrO U BBICHIMX IOPSIKOB.
HuddepennupyemMocTs GYHKIIMH HECKOIBKUX NepeMeHHBIX. [Ipon3BoHas CI0KHON (DYHKITHH.

[Ipon3BoHas 110 HAIIPABJICHMUIO.
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Tema 10. UHTerpasibHOE wcuncieHne (YHKIWA HECKOIBKHUX TEPEMEHHBIX. DJIEMEHTHI
Teopuu nosst J[BOMHON M TPOMHOW MHTErpajbl U UX CBOMCTBA. BrluncieHue KpaTHBIX UHTETpa-
JIOB CBEJIEHUEM K IOBTOpPHOMY. KpuBonMHENHbBIE HHTErpajbl IEPBOIO U BTOpOro poxaa. Kpuso-
JIMHEMHBIE UHTETPAJIBI 110 3aMKHYTOMY KOHTYpY. Y CJIOBHs HE3aBUCUMOCTU KPUBOJIMHEHHOTO MH-
Terpana oT ImyTh uHTerpupoBanus. @opmyna I'puHa. DJIEMEHTBHI TEOPUM IO CKAISAPHBIE H
BEKTOPHBIE T10JI51, ONIPEAETICHUE U OCHOBHBIE CBOMCTBA Ipaiu€HTa CKAJISPHOIO MOJIsA, IOTOKA, AU-

BEpPreHIUHU, LUPKYJIALUNA U BUXps BekTOpHOro nois. ConeHounanbHoe nose. IloreHnumansHoe

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 g & E
> =IR3] = S
& | © &8
S
1 2 3 4 5 6
1 | Temal Onpenenurenu 2 u 3 nopsaka. Paznuusbie | 2 KP OIIK-4.1
METO/IbI BEIYMCIIEHUS ONPEICTUTEIICH. OIIK-4.3
2 Tema 1 Meron Kpamepa pelieHusi CuCTeM JIMHEHHBIX | 2
YpaBHEHUM.
3 Tema 1 Marpunpsl. [lelicTBus Hal MaTpUIIAMU. 2
4 Tema 1 Obparnass martpuna. Pemenue MaTtpuuHbIX | 2
ypaBHEHUU.
5 Tema 1 Panr marpunsl. MccinenoBanue Ha coBmecT- | 2
HOCTh CHCTEM JIMHEWHBIX YPaBHEHHIA.
6 Tema 1 Pemienue cucrem ypaBHeHuid merogom [ayc- | 2
ca.
7 Tema 1 PemieHne OQHOPOIHBIX CHUCTEM JIMHEWHBIX | 2
YpaBHEHUM.
8 Tema 1 Pemienne cucrem ypaBHeHuid PazmuunbiMu | 2
METOJaMH.
9 Tewma 1 KontposbHas 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 CmMeniaHHOE MPOU3BEICHUE BEKTOPOB. 2
15 Tema 3 Paccrosinue mexnay nByms Toukamu. [lenenue | 2 KT OIIK-4.1
OTpEe3Ka B JAHHOM OTHOLICHUMU. KP OIIK-4.3
16 | Tema3 [Ipsamas nuHus. Paznuunbie ypaBHeHUd mps- | 2
MOM Ha IUIOCKOCTH.
17 | Tema3 Yron wmexnay npsaMbIMU Ha IUIOCKOCTH. Pac- | 2
CTOSIHHE OT TOYKH J0 MPSIMOI.
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18 | Tema3 Kpusbie BToporo nopsiaka. OKpy>KHOCTb, - | 2
JIUTIC.
19 | Tema3 Kpussie BTOporo mopsiaka. I'mmep6oma. Ila- | 2
pabora.
20 | Tema 3 YpaBHEHHE TIJIOCKOCTH. YTOJ MEXAY MIIOCKO- | 2
CTSIMU.
21 | Tema3 [Ipsmas B mpocTpaHcTBe. Yron Mexnay nps- | 2
MBIMH B ITPOCTPAHCTBE.
22 | Tema3 [IpsiMast ¥ 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 TPUTOHOMETpUUecKoi hopme.
26 Tema 4 bunapusle onepauyun 2
27 Tema 4 I'pynmb 2
28 Tema 5 UucnoBble MOCIEAOBATEIBHOCTA M UX CBOM- | 2 KP OIIK-4.1
CTBa OIIK-4.2
29 Tema 5 BbrancieHne mpeesioB YHCIOBOM Tmocieno- | 2 OIIK-4.3
BaTEJIbHOCTHU
30 Tema 5 BTtopoii 3ameuaTenbHbIi Mpeesn 2
31 Tema 6 YucnoBble (YHKIIMH U UX CBOHCTBA 2
32 Tema 6 Brruncnenne 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. TOUYKHM pa3phiBa. 2
36 Tema 6 AcumnToThl Tpaduka GyHKIHH 2
37 Tema 7 Boruncnenue nponsBoaHoi. I'eomerpuueckuii | 2 KP OIIK-4.1
CMBICJT TPOU3BOHOM. OIIK-4.3
38 Tema 7 [Tpon3BoHast CII0KHON (DYHKIIHUH. 2
39 Tema 7 [Ipon3BoIHbIE BBICIINX MOPSIAKOB. 2
40 Tema 7 [IpousBogHass mapamMeTpU4ecKH 3aJaHHOU | 2
GyHKINN.
41 Tema 7 [Tpon3BoHast HEIBHOU (DYHKITNH. 2
42 Tema 7 Huddepennman. [Ipumenenne k mpuoOIKeH- | 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 dyaknmn. Todku neperuoa. 2
46 Tema 7 HccnenoBanme u mocTpoeHue rpadukoB | 2
GyHKINN.
47 Tema 7 IIpaBuiio Jlonurans 2
48 Tema 8 Heomnpenenennsiii uurerpan. Tabauunoe uH- | 2 KP OIIK-4.1
TETPUPOBAHUE. OIIK-4.3
49 Tema 8 DopMyia HUHTETPUPOBAHUS 110 YACTSM. 2
50 Tema 8 WuTerpupoBanne  panmoHaJIbHBIX  JIpobei | 2 OI1K-4.1
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Pa3JIOKEHHEM Ha MPOCTEUIIINE. OIIK-4.3
51 Tema 8 WuTerpupoBanue  paunuoOHAJIBbHBIX  JIpobOeit | 2
Pa3JIOKEHHEM Ha MPOCTEUIIINE.
52 Tema 8 Huterpuposanue TPUTOHOMETPUUECKUX | 2
GyHKIHA.
53 Tema 8 NHTerpupoBanne UppaloHAIbHBIX U TpaHC- | 2
IICH/ICHTHBIX (YHKIUH.
54 Tema 8 OnpeneneHHblii HHTETPAl U €r0 TeoMeTpuye- | 2
CKUU CMBICIL.
55 Tema 8 Brlunciienne onpeneieHHbIX HHTErPAJIOB. 2
56 Tema 8 Brruncienue nioniaam miockoi Gurypsl. 2
57 Tema 8 Brrunciienue qyMHbI AyTH. 2
58 Tema 8 Breruncinenne obbemMa W MOBEPXHOCTH Teiu | 2
BpalllCHUS.
59 Tema 8 HecoOcTBeHHBIE MHTETPATIBI 2
60 Tema 9 @OYHKIIMM HECKOJIbKUX NepeMeHHbIX. Jlunum | 2 KP OIIK-4.1
Y IOBEPXHOCTH YPOBHS. OIIK-4.2
61 Tema 9 YacTHble MPOM3BOAHBIC (YHKIUH HECKOJNb- | 2 OIIK-4.3
KHX TIEPEMEHHBIX.
62 Tema 9 [IpowsBogubie U auddepeHnransl BhICIIMX | 2
HOPSIIKOB.
63 Tema 9 YacTHbIC TPOU3BOIHBIC CIOKHBIX ()YHKITHIA. 2
64 Tema 9 IIponsBoHas 1o HanpasieHUo0. 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 poja. 2
69 Tema 10 KpuBonuHeliHble WMHTErpaigbl BTOPOro pona. | 2
®Dopmyina ['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-
TESHIUS
1 2 3 4 5
1 JInHeliHbIE Oonepanuy Hax KoHcnekr no teme OIIK-4 OIIK-4.1
BEKTOpaMH
2 IIpsimas Ha mockocTH. Pa3- | BelnosHeHne HHIUBU Y- OIIK-4.1
JINYHBIC BUJIbl YPABHCHU U ANBHBIX 3aJaHui
3 IToBepxHOCTH BTOPOTO IIO- CaolicTBa NOBEPXHOCTEMN OIIK-4.1
psaka BTOPOT'O NOpPsIKa
4 YucnoBsle QyHKINN CoiicTBa u rpaduku sie- OIIK-4.2
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MEHTapHbIX PyHKIUN OIIK-4.3

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

6 Heonpenenennsit unterpan | MaausuayansHele 3a1a- OIIK-4.1
HUSL
7 [Tpunoxenus onpeneneHHo- | Ouszndeckue U XUMuJe- OIIK-4.2
ro UHTETpayia CKHE MPUJIOKEHHUS OIpe- OIIK-4.3
JICJIEHHOTO MHTErpaja
8 [TorenmaneHbie BEKTOpHBIE | DU3HYECKHE U XUMUYE- OIIK-4.3
0JIs CKH€ IPUIIOKEHUS

4.4. MetoauyecKue yKa3aHHMs 10 OPraHU3alMU CAMOCTOATE/JbHOH padoThl CTY/eH-
TOB
I1enbro caMOCTOATENIBHOM PabOThI CTYJEHTOB SIBJIETCS, HA 0a3e aHAJIN3a COBPEMEHHBIX

HOAXO0JI0B K TEOPHH U MPAKTUKE, TOOUTHCS BCECTOPOHHETO M ITyOOKOT0 OHMMAaHHs MaTeMaTH-
YEeCKHUX METO/I0B. HayduThcs MCnonp30BaTh NOTYYEHHbBIE 3HAHUSA AT pa3paboTKU CrIocoO0B
yIIpaBJIEHUS U IPeoOpa30BaHUsl XUMUYECKUX MPOLIECCOB, SIBICHUH U crcTeM. CTaBUTCS TakKe
1eJb 3aKPETUICHUS] YMEHUH COCTABICHUS JJOTMYECKH 0OOCHOBAHHOT'O CTPYKTYPUPOBAHHOTO H3-
JI0>KEHHSI TeMbI, KpUTHYECKOTO BOCTIPHSITHUS JIUTEPATYPhI, (POPMUPOBAHHS COOCTBEHHOW MO3UINH
10 U3y4aeMOMY BOIIPOCY, apIYMEHTAIUU €€ Ha OCHOBE (haKTHYECKOTo MaTepuasa, B HTOTE -
nproOpeTeHNs] HABBIKOB caM000pa30BaHusl.

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

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

- BBIOPATh MCTOUYHUK U3 CIIUCKA JIUTEPATYPHI, €CIIH 110 JAHHOH TeMe HEeJJOCTaTOYHO MaTe-

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

- IPOBEPUTH MOIYUYCHHBIE TEOPETHUECKUE 3HAHUS C TIOMOIIIBIO TPOMEKYTOUHBIX KOHTPOJIb-
HBIX paboT.
Ipumepvt uHOUBUIYANLHBIX 3A0AHULL OJI51 OP2AHUZAYUU CAMOCTNOAMENLHOU PabOmMbl CIYOEHMO8:
Tema «lIpsamast Ha MIIOCKOCTH»
3agaua 1.
JlaHbI KOOPAMHATHI TpeX MOCIEA0BATENbHBIX BepiIMH napamienorpamma ABCD (cucrte-
Ma koopauHat nekaprosa) B(-1;3), C(3;5), D(-4;-2)
Haiitu:

1) mnapamerpuueckue ypaBHEeHUs CTOpoHbI AD;
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2)
3)
4)
5)
6)

IJI0NIaAb TPEYTOJIbHUKA, OTCEKAEMOTO NMpAMO AD OT KOOpAMHATHOTO yria;
HOpMasbHOE ypaBHeHHUE BbIcOThHl DK, onymienHoi n3 Bepuinabl D Ha cropony AB;
JInuHYy BbIcoThl DK

yrioBoit koaddunueHT nuaroHam AC;

TaHTEHC yIiia MeXAy AUaroHasIMU MapajuieorpaMma.

3amaua 2. [lo maHHBIM HaWTH ypaBHEHUs TJIOCKOCTH: o0Iee, B oTpe3kax. Halitu ypaBHe-
HUE NapaJlJIeJIbHOMN MIJIOCKOCTH, IPOXOAAIel yepe3 M, U pacCTOSHUE MEXIY NapajllenbHbIMU

IIJIOCKOCTAMMU.

Bap.

Touku MI0CKOCTH Hanpasnsto- M|
[I1€ BEKTOPBI

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

Tema «VccnenoBanue u mocTpoeHue rpadukoB PYHKITUN

3aganue 1 3aganue 2 3aganue 3
UccnenoBars U MOCTPOUTH Hccnenosats 1 NOCTPOUTH [IpoBecTn monHoOE
rpaduku GyHKIUH C rpaduku GYHKLIUH C TOMOIIBIO | HcceoBaHue GYHKINUN
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
Beraucnuts miomaas GuUrypsl orpaHuueHHON THHUAMU: Y = 25,y = 4,x = 0.
Bbducuth mwiomans GUrypbl orpaHHueHHON TMHMAMEI:Y = 4 — x2,y = x + 2.

Boruuciuts 006EM Tena, 00pa3oBaHHOTO BpaIlIEeHUEM BOKPYT OCH OX (pUTypBl, orpa-

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

Boerauciuts 006EM Tena, 00pa3oBaHHOTO BpaIICHUEM 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 ¢



B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoTok:
l. Amnanutndeckas reomerpus: yued. nocodbue / JI. A. Ocunenko, JI. H. Illemerona. -
Wpkytek : U3a-Bo UpkyT. roc. yH-Ta, 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 11 TPOBEICHUS JICKITMOHHBIX M CEMHUHAPCKUX 3aHATHH, YKOMILIEKTOBAHHBIC
HEO0OXOIUMBIM 000PYIOBaHHUEM, 2 UMEHHO: - ayIMTOPUHU, OCHAIIICHHBIE MYTbTUMEIUHHBIMH
CpencTBamMu, IS MPOBEACHUS ayIUTOPHBIX M IPAKTUUYECKUX 3aHATHI (aya. 402, 426); ayn. 5,
402, 426 o6opynoBansl MmyabTuMeuHBIMU TTpoekTopamu (InFocus IN 105 (3D Ready), na-
CTEHHBIMHU 3KpaHamu, HoyTOykamu Samsung NP 300T5A-AOFRU. OO1iee KOJIM4eCTBO €IMHMULL
BBIYUCIUTEIbHOM TeXHUKH — 5: Pentium IV — 1 mrt.; Pentium III — 1 mrr.; Pentium I — 3 .

HNwmeeTcsa nmokaabpHas CETh.

VII. O6pa3oBaresibHbIe TEXHOJIOTHH

[Ipu peanuzanuu nporpaMMbl 1aHHOM THUCHUIUIMHBI HCTIONB3YIOTCS pa3IudHbIe 00pa3o-
BaTEJIbHbIE TEXHOJIOTUU

o HccnenoBarenbckue MeTo1bl B 00ydeHHH. []atoT BO3MOKHOCTD yJalIUMCs CaMo-
CTOSATEIHHO MOMOJIHATH CBOU 3HAHUS, TITyOOKO BHUKATh B H3y4aeMylo MpoOaemMy U Ipeanosa-
raTh MMyTH €€ PEIICHUs, 9YTO BAXKHO MpU (HOPMUPOBAHUHA MUPOBO33PEHUS.

o JlexMOHHO-CEMUHAPCKO-3aueTHas cucrteMa JlaHHas cucreMa JaeT BO3MOXKHOCTh
CKOHIIEHTPUPOBATh MaTepuai B OJOKHU U MPEMOJHOCUTD €r0 KaK eUHOE IEJI0e, 2 KOHTPOJIb IMPO-
BOJIUTH IO NMPEABAPUTEIHHON MOATOTOBKE 00yUaIOIINXCs

o NudopmaninoHHO-KOMMYyHHKAITIOHHBIE TEXHOJIOTHH

o JluctaHMOHHBIE 00pPa30BaTEIbHBIC TEXHOJIOTHH C UCTIOJIB30BAaHUEM 00pa30-

BaTensHOro noptana UI'Y  https://educa.isu.ru
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VIII. OueHo4Hble MaTepHAJbl ISl TEKYHIer0 KOHTPOJISI U NMPOMEKY-
TOYHOH aTTecTAallNH

Ouenounsie MaTepuaabl (OM):
Oyenounvle mamepuanvl 015 6X00H020 KOHmpoJs. Tect Ha 3HaHUE 0a30BBIX Pa3eiioB
Kypca anredpbl 1 Hayall aHaJIW3a IKOJIbHOTO Kypca MaTEMaTHKHU.
Oyenounvle Mamepuavl meKyuwe2o KOHmpois
DopMUPYIOTCA B COOTBETCTBUHU € «[l0s10kKEHNEM O TEKyIlEeH aTTeCTalluy CTYACHTOB I10 IIPO-
rpammam Beicuiero oopazosanus B ®I'bOY BO «UT'Y»»
®opMBbI TEKYILIETO KOHTPOJIS:
1. Kommeroteproe Tectupoanue (KT)
2. Tlposepounsie mrucbMeHHbIE padoThI (I1P).
3. Ayaurtopsbie KOHTpobHBIE paboTsl (KP).
IIpumepHbIe BApHAHTHI OLIEHOYHBIX CPEACTB
Tewma 1.
KonrponsHast padora Nel
3amaua 1. Pemuth cucrtemy a) merogom ["aycca, 6) MaTpu4HBIM CITIOCOOOM C) HCIIOIB3YS

npasuiio Kpamepa.

x+3y—z=7

{ 2x—y+z=4
3x—y+4z =12

3amaua 2. BLIMOIHUTE IEWCTBUS:

3 2 1\? 3 2 1 3 21 3 21 3 2 1
11 3| —-2|11 1 3|]-|-4 5 0|]+|—-4 5 011 1 3
2 2 5 2 2 5 1 31 1 3 1 2 25

1 0 1
3amaua 3. Haiftu paHr maTpuiibl <1 3 1).
2 3 2

Tema 2

[TpoBepounas padora Nel

1. Haiftu koopauHATHI BEKTOpA ﬁ ,ecmn A(2,1,2) , B( 1,2,2).

2. Bobrumcnuth umHy Bektopa d = (2,4, —3).

3. Haiitu opr Bextopa d = (2,4, —3).

4. TIpy KaKuX 3HaYeHUsX o v B BekTopbl d = al +J — 2k u b = 47 — 2] + Bk xontuneap-
HBbI?

5. BBIMACINTH CKAISPHOE POH3BEICHAE BeKTOPoB d = (2,4, —3) u b = 47 — 2] + k.

-

6. HaiiT BeKTOpHOE IpOM3BEIeHHE BeKTOpoB & = 41+ ] — 2k u b = 51 — 2J.

19



7. BBIUACIHTS CMeIIAHHOE IPOH3BEIEHHE BEKTOpoB d = 47+ ] — 2k , b = 51— 2j u
¢=(24,-3)

Tema 3.

Tect Nel

1. Kako#i 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 TPSIMON
l; :2x—-y+3=0, umeer BUx ...

) x-2y+2=0

2) x+2y+6=0

3) 2x—-y+7=0

4) —4x-y-17=0.

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

1) (1,-7)

2)(-1,0)

3)(2, 1)

4)(1,-1)

5. Kakas U3 JaHHBIX TOYEK JIEKHUT Ha MITOCKOCTH 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 NapauienbHo 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 TEpEUYUCICHHBIX 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 NEPHEeHAUKYIAPHO MPSAMOM 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 mnepeyucIEHHbIX MPSIMBIX NapauielibHa 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 #3 mepeunclIeHHBIX TOYEK SBISIETCS OMHUM H3 (DOKYCOB KpHUBOI
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; , 3AIIMCATh €r0 B TPUTOHOMETPHIECKOH (opme. Bel-
6
YUCIUTb Z1°.
) 3 T
2. Haiinute Bce 3HayeHnsa v —i
3. Omnpenenenue 6unapHoi oneparuu. [Iycte X — MHOKECTBO BEKTOPOB B MPOCTPAHCTRBE.
[IpuBenuTe mpuMepbl KOMMYTAaTUBHON 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. (BbIOEpUTE OJMH BapuaHT OTBETA) 3HaUeHUE Tipeaena lim Txts 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' (), eciu 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 JIMHMH Yy = X* — 4x + 4 B Touke C

abcruccon x = 2.

Tema 8.
Tect Ne3
3aoanue 1. MHO3KeCTBO TIepBOOOPasHEIX 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

oreg
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 HHTETPHPOBAHUS

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

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

3aoanue 4. 3HaueHue HHTErpaia |

HamumuTe 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;
KontponbHas padora Ne3
3aoanue 1. BbruncnuTs miomans GUrypbl orpaHu4eHHON JIMHUSAMU:

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

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

3aoanue 4. Boeraucnuts 00bEM Tena, 00pa3oBaHHOTO BpalieHueM 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 4+ arcsinx,0 < x < 7/9.
Tema 9

Kontponbnas padota No4

3aoanue 1. Jlns pyHKIMN z = 2xy + y> cHpaBeTNBE COOTHOLIEHHS (BbIOEpeTe mpa-
BUJIbHBIC BAPUAHTHI) A) g—z = Z—; B) g—z + 2—; =0 O Z—i —-2y=0 D) Z—i -2y =2x
3aoanue 2. BBIUuCINTE MPOU3BOIHBIE BTOPOTO MOPSAIKA OT PYHKIUH
z=3y’x+y* —4xy—y
3aoanue 3. Haiitu rpaguent pyHknun z = \/m B Touke M(1, 3)
3aoanue 4. Haiitu skcTpeMyMbl QyHKIME Z = X% + y2 — 2x + 4y + 6.

Tema 10
KontponbHas padota Ne5
1. Kaxkue 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 dpyakuus Pdx+Qdy sBisercs nmonmabsiM qudpepeHnraiom To

C 0w >

BBIINMOJIHACTCA OAHO U3 YCJIOBI/Iﬁ

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

F [Pdx+Qdy 10 060MY 3aMKHYTOMY KOHTYpY paBeH 0

G. YacrtHble npousBoaHblie oT P no 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
Onpenenurenu BTOPOrO U TPETHETO MOPSAIAKOB U UX CBOWCTBA.
Pemienue cucrem IuHENHBIX ypaBHEHH MeTonoM Kpamepa.
Marpuusl. /lelicTBus Hax MaTpULIAMH U UX CBOMCTBA.
OOpatHas marpua. Pemenne MaTpu4yHbIX YpaBHEHUH.
Pemenne cucrem JINHENHBIX ypaBHEHUN MATPUYHBIM METOIOM.
Panr matpuisl. Berunciaenue panra MaTpuilbl 3JIeMEHTapHBIMU IPe00pPa30BaHUSAMM.
Pemrenne oqHOPOAHBIX CUCTEM YPaBHEHHM.
Cucrembl TUHENHBIX ypaBHeHU. Pemenue cuctem meronom [aycca.
Bekrtops! B ipocTpaHcTBe. JIMHEHHBIE Onepaluy Hal BEKTOPAMH.
CkansspHOE ITPOU3BENCHNUE BEKTOPOB U €r0 CBOWCTBA. BhIuncieHNe JUIMHBI BEKTOpA U yIJa
MEXAYy BEKTOPAMH.
BekropHoe npousBeneHue BEKTOPOB U €ro cBoiicTBa. Dopmyna Ui BBIYHUCICHUS B OpPTO-
HOPMHPOBAHHOM 0Oa3uce.
CwMerianHOe pou3BezieHne BeKTOpoB. PopMyIia BEIYUCIEHUS! B OPTOHOPMUPOBAHHOM 0a3u-
ce. YClI0BHE KOMIUIAHAPHOCTH BEKTOPOB.
Paznuunble BUIBI YpaBHEHUM NIPSAMON HA IJIOCKOCTH.
B3anmHOe pacosiokeHne NpsMbIX. YTOJI MEKIY HPSIMBbIMU
OxpyxHoctb. Onpenenenue. KaHoHn4eckoe ypaBHEHUE.
Onnunc. KaHoHnueckoe ypaBHEHHUE, (POKYChI, IKCLIEHTPUCUTET.
l'unep6ona. Kanonnueckoe ypaBHeHUE, POKYChI, SKCLIEHTPUCUTET, aCUMIITOTHI.
[Tapabona. KanHoHnueckoe ypaBHEHHE, ypaBHEHUE IUPEKTPUCHI, (POKYCHI.
ITonsspHas cucreMa koopauHar. CBs3b ¢ 1€KapTOBOW CUCTEMON KOOpJAUHAT.
OO1ee ypaBHEHHE IJIOCKOCTH B ITpocTpaHcTBe. HemonHble ypaBHEHUS IIIOCKOCTH.
VYroa Mexay IMI0CKOCTSMU. B3auMHOE pacionoKeHue MmiI0CKOCTEM.
VYpaBHEHUS IPSAMBIX B IIPOCTPAHCTBE.
Yroa Mexay NpsMBIMH B IIPOCTPAHCTBE. Y CIOBUS NMAPAJICIBHOCTH U IEPIEHIUKYIIAPHO-
CTH IIPSIMBIX B IPOCTPAHCTBE.
IToBepxHocTH BTOpOTrO nopsiaka. KaHonnueckue ypaBHEHHUS.
KommiekcHble uncia, 1eHCcTBUs Hajl KOMIUIEKCHBIMU YHCIIaMU B aiaredpandeckoit popme.
['eomeTpryeckas HHTEPIPETALMS KOMIUIEKCHBIX Yicell. MOgyb U apryMeHT KOMIIJIEKCHO-
ro 4ucna.

Bo3Benenue B cTeneHb U U3BICYCHUE KOPHS U3 KOMILIEKCHBIX ynces. @opmyia 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 mocienoBaTebHOCTH. CIIOCOOBI 3aaHUs YHCIIOBBIX MOCIEA0BATEIbHOCTEH.
MOHOTOHHBIE ¥ OTPaHUYEHHBIE [1OCJIEI0BATEIbHOCTH.

[Ipenen yucioBoil mocienoBarenbHOCTU. HeoOXxoaumoe M 1OCTaTOYHOE YCIIOBUS CXOMIM-
MOCTH YHCJIOBOM MOCIE0BATEIHHOCTH.

beckoneuno 6osnbire u 6ECKOHEYHO MaJIbIe MOCIEA0BATEILHOCTH.

Omnpenenenve GyHKIUU OT 0JIHOM nepeMeHHON. CriocoObl 3aJaHusl.

Omnpenenenue npenena GyHkunu. OAHOCTOPOHHUE TPEIEIbI.

CaoiicTBa npeaesnoB GyHKIUH.

beckoHeuHo OosbiiMe U OECKOHEUHO Manble (YHKIUH, CBSI3b MEXAy HUMH. Teopema o
CBSI3M OECKOHEUHO MaJIOi ¢ ImpeaenoM GyHKIUH.

ITepBbIii 3aMevaTeNIbHBIN MPEAE.

BTopoii 3aMeuaTenbHbIi PEIEI U €0 CIEICTBUA.

HenpepriBHOCTh QyHKIIMY B TOuke. Knaccuuxkanus Touek paspeiba.

IIpumepHulii cnucox 60npocos K IK3AMEHY
2 cemecTp

Onpenenenne npou3BogHoN. [Tpon3BogHbIE TPOCTENIINX 37IEMEHTAPHBIX (PYHKIIUH.
I'eomerpuueckuii, GU3NIECKUN U XUMUUYECKHH CMBICIT MTPOM3BOIHON. YpaBHEHHE Kaca-
TEJIbHON U HOpPMAJIN.
ITponsBoHast CyMMBI, IPOU3BEACHUSI, YACTHOTO ABYX (DYHKIIMH.
[IpousBoanas cinoXHOM (QYHKIINH.
[Ipon3BoHBIE BBICIINX HOPSAIKOB.
HuddepenuupyemMoctb GYHKIIMA OT OAHOW nepeMeHHou, auddepennunan. Cea3p qud-
(bepeHIUPYEMOCTH C HENTPEPHIBHOCTHIO.
HeoOxonumoe u nocraTouHoe ycinoBue 1udpepeHuupyeMoCTH.
Huddepennman u ero reomerpuyeckuii cMmpici. CBolicTa quddepenmnuania.
Teopema depma U €€ TEOMETPUUECKUN CMBICI.
Teopema Jlarpanxa u ee reoMeTpu4ecKas HUIFOCTpaLus.
CnenctBus U3 TeopeMsl Jlarpanxa (Ipu3HaK NOCTOSHCTBA U IPU3HAK MOHOTOHHOCTH).
OTpIcKaHME TOUYEK JIOKAIBHOTO 3KcTpeMyMa. HeobxoanMoe u 1ocTaTouHbIe YCIOBUSI.
Hanpasnenue BBIMYKIOCTH U TOYKHU IIeperuoa.
Onpenenenue mnepBooOpasnoii. Teopema 00 oOmeM Buae MNepBOOOPA3HBIX.

HeonpeneneHnusiii uaTErpas.
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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 OpoOu. VMHTerpupoBaHue mpocTenimx
Ipo0ei.

Paznosxenne nmpaBuiIbHOM 1poOH HA MPOCTEHIIIHE.

WuTerpupoBanue uppanuoHaibHbIX QyHKIMH. OCHOBHbBIE BUABI IIOJICTAHOBOK.
Omnpenenenue onpeaeneHHOro UHTerpaia. ['eoMmeTpuyecKkuii CMbICI.

dopmyna Herorona-JleiOuua.

CpolicTBa ONpeseIeHHOr0 HHTErpaa.

®opMyIia HHTETPUPOBAHUS 110 YACTSAM JUIS ONPEIECICHHOI0 UHTETpaa.

OnpeneneHHblil MHTErpaj OT YETHBIX U HEUETHBIX (PYHKIIH.

OnpeneneHHbI HHTETpaa OT NEPUOANYECKON (QYHKINU.

Heco6cTBeHHBIE MHTErpaIbl IEPBOIO M BTOPOTO poJa.

I'eomeTpuueckue U pu3nyecKue NPUIOKEHUS ONPENEICHHOIO HHTErpaa.

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

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

HuddepenurpoBanue ca0kKHbIX QYHKIMNA OT HECKOIBKUX IEPEMEHHBIX.

ITponsBonHas no HanpasieHuto. Onpenenenne. GopMyiia i BHIYUCICHUS.

['papuentT u ero cBolcTBa.

OkcTpeMyM (DyHKLIMH HECKOJIBKUX IepeMeHHbIX. Heo0xoaumoe n 10CcTaTOYHOE YCIIOBHE.
JIBoiiHoit umHTerpan. OnpeneneHue W CBoMCTBa. ['eoMeTpUuUeCKUU CMBICHT JBOMHOTO
uHTerpana. CpeileHue IBOMHOIO UHTErpajga K IIOBTOPHOMY.

KpuBosmHEHHBI MHTErpan BTOPOrO poAa ONPEACIICHHE U BbIYMCICHHE. PU3NYecKuil
CMBICIL.

KpuBonuHeliHbIE HHTErpabl BTOPOro poJia 0 3aMKHYTOMY KOHTYpy. @opmyna I'puna.
VYcnoBus HE3aBUCMMOCTH  KPUBOJIMHEHHOIO HMHTETpajla BTOPOrO poja oOT IyTH
MHTErpPUPOBAHUS.

CkansipHble U BeKTOpHbIe nosisd. Juseprenuus. Potop.

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

JACHTOB:
Bun xonTpons KonTpomnupye- Komnerenmum,
MbI€ T€MBI (pa3aeibl) KOMITOHEHTBI KOTOPBIX
KOHTPOJIHMPYIOTCS
1 2 3 4
1 JIeMOHCTpallMOHHBI BapUaHT Tema 1 OIIK-4.1
KOHTpPOJIbHOM paboThr Ne 1 OIIK-4.3
2 JIeMOHCTpallMOHHBI BapUaHT Tema 7 OIIK-4.1
KOHTPOJIbHOHM paboThr No 2 OIIK-4.3
3 JIeMOHCTpAallMOHHBIN BapUaHT Tema 8 OIIK-4.1
KOHTpPOJIbHOM paboThl Ne 3 OIIK-4.3
4 JIeMOHCTpallMOHHBIA  BapUaHT Tema 9 OIIK-4.1
KOHTPOJIbHOK paboThr Ne 4 OIIK-4.3
5 JIeMOHCTpallMOHHBIN BapUaHT Tema 10 OIIK-4.1
KOHTPOJIbHOM paboThl Ne 5 OIIK-4.3
6 JleMOHCTpallMOHHBIM BapHaHT Tema 2 OIIK-4.1
npoBepovYHO paboTsl Ne 1
7 JIeMOHCTpallMOHHBIN BapUaHT Tewma 4 OIIK-4.1
MIPOBEPOYHON paboThl Ne 2
8 JIeMOHCTpallMOHHBIM BapHaHT Tema 8 OIIK-4.1
npoBepouyHoOi padoTs! 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 3a4geTy 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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