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1. Iesn u 3axa4M JUCHUATITTHHBI

[{enpro npenogaBanus AMCHMIUIMHBL «MaTeMaTruKay sIBISETCSA: pa3sBUTHE HABBIKOB
MaTEMaTUYECKOIO MBIIIJICHUS, HABBIKOB MCIIOJb30BaHUsI MaTEMaTUYECKUX METOIOB H
OCHOB MaT€MAaTHYECKOI0 MOJEJIMPOBAHUS B PEIICHUH KOHKPETHBIX 337a4; BOCIIUTAHUE
MaTeEMaTUYECKON KyJIbTypbl 0Oydarollerocs, KOTOpOE BKIIOYAeT B ceOsl: OHUMaHUE
HEOOXOAMMOCTH MaTeMaTHYECKOW COCTaBIISIIOIIEH B OOIIEH MOATOTOBKE, BBIPAOOTKY
MIPE/ICTABICHUS O POJIM U MECTE€ MAaTEMAaTUKH B COBPEMEHHOM LIMBUIIM3ALUU U B MHPO-
BOH KyJIbType, YMEHHUE JIOTUYECKU MBICITUTh, ONIEPUPOBATHh A0CTPAKTHBIMU OOBbEKTAMHU U
KOPPEKTHO HCIIOJIb30BaTh MATEMATUUYECKUE MOHATHS U CHUMBOJIBI JIJISl BBIPAXKEHUS KO-
JIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHHIA.

3agayamMu U3ydeHUs TUCHUIUIMHBI SBISIOTCSA: OOy4YeHHE CTYIACHTOB OCHOBHBIM
MaTE€MaTUYECKUM METOJ/IaM, O3HAKOMIICHHE CTYAEHTOB C Pa3jIMYHbIMU MPUIOKEHUAMHU
ATUX METOJIOB K PELICHUIO MPAKTHYECKUX 3374 C YIIOPOM Ha T€ pa3/iesibl MATEMaTUKH,
KOTOpBIE B COOTBETCTBUU C YUEOHBIMU IJIAHAMHU UMEIOT EPBOCTENICHHOE 3HAYEHUE IS
ITOATOTOBKY CIELUAINCTOB.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOH NIPOrpaMMbl

MatemaTuka oTHOCUTCS K O510Ky 1 yueOHOro riasa.

OcHOBOI OCBOEHMSI JaHHOM y4eOHOM AMCLUILINHBI SBJISAETCS IIKOJIbHBIA Kypc Ma-
TEMaTUKU. DJIEMEHThl HEKOTOPBIX pa3/ieJIOB MaTEMaTHKH, U3yYaeMbIX B By3e (JIMHEM-
Has anreOpa, AuddepeHunanbHOe U UHTErpaJbHOE UCUHUCICHU (PYHKIUU OJHOU Iie-
PEMEHHOM, aHATUTHYECKasi T€OMETPHUs), 3aJI0KEHBI B IIKOJbHOM Kypce MaTeMaTHKU;
3HAHHME 3TUX JJIEMEHTOB 00s3aTEIbHO KakK JUIsl YIUIyOJIEHHOTO M3y4YEHHUs YKa3aHHBIX
pa3ze’oB MaTeMaTUKU B BYy3€, TaK M JJi1 OCBOEHUS TaKUX pa3leioB, U3yYE€HUE KOTO-
PBIX MPETyCMOTPEHO TOJBKO B BBICIIEH MaTemaTHke (AuddepeHIanbHoe UcUHcie-
HUE (DYHKIMI HECKOJIBKUX MEPEMEHHBIX, AU depeHInanbHbIe YPABHEHUS, YUCIOBbIE
U (QYHKUIHMOHAIbHBIE PSAbI, BHIYMCICHHE YUCIOBBIX XapaKTEPUCTUK CIy4alHBIX BEJIH-
YHH, UCIOJIb30BAHUE MAaTEMaTHUYECKUX METOJI0OB OOpaOOTKM CTATUCTUYECKUX JAHHBIX
U Ipyrue).

B cBoro ouepenp, 1aHHAs IUCUMILIMHA, IOMUMO CaMOCTOSITEIBHOTO 3HAYEHUS, SB-
JsieTCsl MPEIIIECTBYIOUICH Al CIAeyIOMX €CTECTBEHHOHAYUHBIX U o01enpodeccuo-
HaJIbHBIX YYEOHBIX NUCUUIUIMH, MIPEIyCMOTPEHHBIX B yueOHbIX miaHax: dusuka, Me-
XaHWKa, MareMarndeckoe MojenupoBaHue, Teopus mosst, Teopus (QyHKIHH KOM-
MJIEKCHBIX MEPEMEHHbIX, OnepalnoHHOE UCUUCIICHUE.

3. IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO0 JUCHMILIMHE (MOLYJII0),

COOTHECEHHBIX C MHAUKATOPAMM I0CTHKEHUS] KOMIIEeTeH M i

B pe3ynbrare oCBOEHHUS! NTUCUUILIMHBI BBITYCKHUK CIEHHMATUTETA JTOJDKEH o0ja-

JaTh CIEAYIOMMMHU 00nenpodeccuoOHaTbHBIMU KOMIIETEHIIMSIMU U MHAMKATOpa-

MU UX JOCTHIKCHUM:

Taoauna 1

Kon mo ®I'OoC NuaukaTopsl J0CTHKEHUS ILlnanupyemMsble pe3ybTaThbl
00y4YeHusl 10 TN CHUILIHHE
3¥YB)
Oo6menpodeccnoHalbHbIE
OIIK-3 Cnoco6en npu- | OIIK-3.2. Mcnons3yer MaTeMaTide- [3HATh: OCHOBHBIE IOHATUS M METOIbI
MEHSITH OCHOBHBIC TIOJIO- | CKHE METO/IbI B IPO(ECCUOHATIBHON  [THHEHHO anreOpsl, aHAINTHYECKOM
KeHNs pyHIaMeHTanb- | ACATCIBHOCTH. reOMETPHH, MATEMATUIECKOTO aHAJIH-

HBIX €CTECTBECHHBIX HAYK 3a, AU depeHIanbHbIX ypaBHEHHH,




Y HAYYHBIX TCOPHUI IPU
HPOBEJICHUH HAYYHO-
MCCIICIOBATEIILCKHIX pa-
00T 10 U3YyUYEHHIO U BOC-
HPOU3BOJICTBY MHUHE-
PaIbHO-CHIPBEBOIT Oa3bI

TEOPUU BEPOSITHOCTEH U MaTeMaTuye-
CKOW CTaTUCTHUKU.

'YMeTh: COCTaBIATh ypaBHEHUS M-
MBIX W KPUBBIX JIMHHUH Ha TUTIOCKOCTH U
B TIPOCTPAHCTBE, TIOBEPXHOCTEH BTOPO-
ro nopsaka, auddepeHnupoBats u
MHTETpUPOBATh (PYHKLUH OJJHOM U He-
CKOJIbKUX TIEPEMEHHBIX, PEIIaTh MPO-
creitmme nuddepeHnnaIbHbIE YpaB-
HEHHS, HCCIIE0BATh HA CXOAUMOCTh
PSIBI, HAXOJUTh YHCIIOBBIE XapaKTepH-
CTUKH CITy4aiHBIX BEJINYHH.
Biagerb: MeTomaMu MOCTPOEHMS Ma-
TEeMaTUYEeCKUX MOJIENCH MPpU pelIeHU

MPOU3BOJCTBCHHBIX 3a/1a4.




4. O0beM JMCUMILVIMHBI M BUABI Y4eOHOIl padoThl

Tadauna2
Bcero u./3.e. Cemectpnl
Bun yuyeoHoii padoTsl O®0 300

0o®0 300 1 2 3 4 1 2 3 4
ﬁ‘;‘”am‘a" pabota (Bee- | 6473 | 8022 | 202 | 202 | 202 | 2:02 | 10-0-10 | 10-0-10 | 10-0-10 | 10-0-10
B ToMm uucne:
Jlexuu 132 40 34 32 34 32 10 10 10 10
[TpaxTiueckue 3ausTus (113) 132 40 34 32 34 32 10 10 10 10
Camocronrenbuas pabora | 5,0/ 7 | 5327148 | 68 64 68 64 124 160 124 124
(Bcero)
B ToM uucne:
2;’}“"“6“" MHCEMCHHOH 132 142 17 16 17 16 34 40 34 34
N3yuenue BOnpocoB, BbIHE-
CEHHBIX HA CAaMOCTOSTENb- 216 390 54 54 52 52 90 120 90 90
HYI0 paboTy
O06mas TPy10eMKOCTh 612/17 | 612/17 156/4,3 | 150/4,2 | 156/4,3 | 150/4.2 | 180/4 180/5 144/4 144/4

JK3a- JK3a- 3K3a- JK3a- JK3a- JK3a- JK3a- JK3a-

BHH OTHYETHOCTH MCH MCH MCH MCH MCH MCH MCH MCH




5. Coaeprxkanue TUCHMILTHHBI

5.1. Pa3nesibl AMCHUMIIIMHBI M BUABI 3aHATHI

Tao6auua 3
Ne HaunmenoBanue pasjeia Haceatek- | Hacet npak- | g..,
IHUOHHBbIX THYECKHUX
n/m THCIHUILUIAHBI 10 ceMecTpam - R 4acoB
1cemectp
Bcero 34 34 102
1 | JIuneitHas u BeKTOpHAas anredpa 16 16 32
2 | AnamuTHueCcKas TeOMEeTpus 10 10 20
3 | BBenenue B MaTreMaTHYECKU aHAIN3 8 8 16
2ceMecTp
Bcero 32 32 64
4 I[Hd)(bepteHHaHBHOC ncuncieHne byHK- 20 20 40
IIUU OJTHOU TIEPEMEHHOM
5 | OyHKINU HECKOJIBKHUX MEPEMEHHBI 12 12 24
3 cemecTp
Bcero 34 34 68
6 I/IHUTerpaanoe MCuHCIIeHUC byHKINU O] 18 18 36
HOW IMepeMEHHON
7 | Juddepennmanbupie ypaBHEHUS 16 16 32
4 cemecTtp
Bcero 32 32 64
8 | Psapr 10 10 20
9 KpaTHble, KpHBOJUHEIHBIE ¥ ITOBEPXHO- 8 8 16
CTHBIC HHTETPAJIBI
10 OcHOBBI TEOpHH BEPOATHOCTEH 1 MaTeMa- 14 14 28
TUYECKOM CTaTUCTUKH

5.2. JleknoHHBIE 3aHATHSA

Taoauna 3

/o

HaunmenoBaunue
paszea TUCIUIIUHBI

Copepxanue paszaena

l-i ce mMme cTp

JIuneliHasg U BEKTOP-
Has anreOpa

Onpenennreny BTOPOro M TPETHETO MOPSAIKOB M UX CBOMCT-
Ba. [lonsiTie 06 onpenenurene N-ro nopsaka. CuCTeMbl JTUHEH-
HBIX YpaBHEHUU U uX uccienoanne. Meron Kpamepa u meton
lNaycca pemenust cucreM. Matpuipl U AEUCTBUS HaJ HHUMH.
O6parnast matpuiia. MaTpu4HbBIA CIOCOO PEIIEHUs CUCTEM JIH-
HEWHBIX ypaBHEHUU. [[ekapTOBBI NPSIMOYTOJbHBIE KOOPIAUHATHI
Ha IUIOCKOCTHU U B IpOcTpaHCTBE. BekTopsl. [IecTBHS Haa BEK-
Topamu. CKansipHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BENCHUS
BEKTOPOB.




ABanuTnueckas
reoMeTpus

Paznuunbie ypaBHeHUsI MPSIMON HA TUIOCKOCTU. Touka mepe-
CEUYEHMS JIBYX MPSMBIX, YTOJl MEXAY AByMs npsiMmbiMu. KpuBbie
BTOPOT'O MOPSIJIKA: OKPYKHOCTB, JUIUIIC, TUIIepOoIia, mapadona.
VYpaBHEHHE IUIOCKOCTH, INPOXOIAIIEH Yepe3 NaHHYK TOUYKY
MEPIeHIUKYIAPHO JaHHOMY BekTopy. OOiee ypaBHeHHE
IJIOCKOCTH. YpaBHEHME IIJIOCKOCTH B OTpe3Kax. PaccrosHue ot
TOYKH 10 INIOCKOCTH. YTOJ MEXIY IJIOCKOCTSIMU. Y CJIOBUS Ma-
paJIENBHOCTU U MEPNEHAUKYISPHOCTU IUIOCKOCTEN. [Ipsmas B
npoctpanctBe. KaHoHMYeCKHEe U MapaMeTpuiecKue ypaBHEHUs
IPSIMOM B IPOCTPAHCTBE. YTOJ MEKIY IPSIMBIMU B IIPOCTPAH-
CTBE. YCIJIOBUS NMApaJUIEIbHOCTH U NEPHEHAUKYJISIPHOCTH Mpsi-
MOHM M IUIOCKOCTH. Touka nepecedeHus NpsMOM U IJIOCKOCTH.
llosepxnocmu epawenus. Lununopuueckue u KoHuueckue no-
sepxnocmu. Ilosepxnocmu 6mopo2o nopsoka.

Bseneunue
B MaTeMaTHYECKUI
aHann3

Mnooicecmso  Odeticmsumenvhuvix yucen. Yucnoevie npome-
acymru. Mooyne yucna. Ionamue ¢ynkyuu. Obracme onpede-
JeHust u ooracmo 3navenu gyukyuu. Cnocodwvl 3a0anus GyHK-
yuu. OcHosHble dneMeHmapHble QYHKYUY U ux epagpuxu.

[Mpenen ¢pyHKIMU B TOYKE U HA OECKOHEYHOCTH. beckoHeu-
HO Mauible ¢yHknwuwu. OrpanumdeHHble (QyHKIMU. beckoHEewHO
Oosbiire (GYHKIHH U UX CBSI3b C OECKOHEYHO MalbiMH (YyHK-
uusmu. OCHOBHBIE TEOPEMBI O Tpejenax. PackpeiTie Heorpe-

0 o

JIeIICHHOCTEe! BUuAa: —, — . IIepBbIil 1 BTOPON 3aMedaTeabHbIE
00

npenensl. HenpepbsiBHOCTh ¢GyHKIMU. Touyku paspbiBa U HX
kinaccugukanus. CBoiicTBa HeNpepbIBHBIX (YHKIUI: OrpaHu-
YEHHOCTb, CYILIECTBOBAHUE HAUOOJBIIET0 U HAUMEHbILETO 3Ha-
YEHUH, CYIIECTBOBAHKE IPOMEKYTOUHBIX 3HAYCHUH.
KomrutekcHble yMcna: onpezeneHue, airedpanyeckas 3aIuch
qucel U apumMeTHuecKue AeUCTBUS HaJl HUMU; TPUTOHOMETpUYe-
CKasg M TOKa3aTeibHass (OpPMBI 3allUCH; BO3BEJCHUE B CTENEHb
KOMIIJIEKCHBIX YHCEN; U3BJI€YEHUE KOPHS N-I CTENEHN.
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Hudbdepennmanbsaoe
UCYHCIIEHUE (PYHKIIMH
OJHOU EPEMEHHOU

Onpenenenne NpoOU3BOAHON, €€ T€OMETPUUECKH U MeXaHUue-
ckuii cmbich. Juddepenumpyemocts GpyHkuumii. OCHOBHbIE NTPaBU-
na muddepentmponanus. [IpousBonHas cinoxxuaolt GpyHkiwu. [po-
W3BOJIHBIE OCHOBHBIX AJIeMEHTapHbIX (yHkumil. uddepeniman
¢bynkmit. ['eomerpuueckuit cmbicn muddepentmana. lpumverenue
ouppepenyuana xk npudbaudxcennvim evruucienusm. [Ipon3BoaHbIE
napamMeTpryecK 3amaHHblX (yHkuumil. Juddepenimponanue He-
SBHO 3a1aHHbIX (yHKumil. IlpomsBogHble U mudQepeHImansl
BhIcIIMX NopsakoB. Teopemsl Poms, Jlarpanmka, Komm. IIpasuiio
Jlonurans. ®opmyna Teitnopa. HeoOxoaumMele u 1ocTaToOuHbIE yC-
JIOBUS Bo3pacTaHus U yobiBaHus (pynkimu. Heo6xomumele u oc-
TaTOYHbIE YCIOBUS FKCTpeMyMa (DYHKUMH. BBIMYKIOCTH M BOTHY-
ToCTh KpuBOH. Touku mepern6a. AcuMOTOTH rpaduka (QyHKIMH.
O61ast cxema uccienoBanus (YYHKIMU U TIOCTPOSHHE ee Tpaduka.




DyYHKIHUH HECKOJIBKUX
MEPEMEHHBIX

OyHKIMH HECKOJBKUX MepeMeHHbIX. [Ipeaen u HempepbIBHOCTh
(YHKIIUM HECKOJIBKHX TEPEeMEHHBIX. YacTHbIC MPOU3BOJIHBIC.
[Tonnenii guddepennuan. [Ipunoxkenue mosHoro auddepeH-
yana K NpHOIMKEHHBIM BBIYUCICHUSM. YacTHBIC MPOU3BO/I-
HbI€ BBICHINX MOPSAKOB. YpaBHEHUE KacaTeIbHOU IIIOCKOCTU U
HOpMaJdl K MOBEPXHOCTU. [Ipom3BOJHAs IO HAIPABJICHUIO.
I'pamuent. OkctpeMyM (YHKIIMK JABYX IEpEeMEHHBIX. besyc-
JOBHBIA JIKCTpEeMyM. Memoo Haumenvuiux Keaopamos obdpa-
OOmMKU IKChepUMeHmMAaNbHbIX OAHHbIX
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HNuTerpansHoe
WCYHCIICHNE PYHKIIUU
OJIHOM ITEpEMEHHOMN

[TepBooOpasnas. HeonpeneneHHbI HHTETpaJI U €0 CBOMCT-
Ba. Tabmnuia ocHOBHBIX MHTErpajioB. MHTerpupoBanue mnonse-
JIEHHEM MOJ 3HaK JuddepeHnnana; 3aMeHa NepeMeHHON, UH-
TETpUpOBaHWE 1O dYacTaM. VHTerpupoBanue  ApoOHO-
panMoHanbHON (DYHKIMU; MHTETPUPOBAHUE NPOCTEHIINUX TpH-
TOHOMETPUYECKUX (QYHKIUI, MHTETPUPOBAHUE HpPpaIOHAb-
HocTed. OnpeneneHHblil HHTerpan Kak Mpefesl MHTErpalbHbIX
cymMm. CBoiicTtBa ompeneneHHoro unHrerpaiga. ®opmyna Hero-
ToHa-JIeliOHuIa. BpluncieHne oOnmpeaeneHHOro HHTerpaiga ¢
MIOMOLIbIO0 3aMEHbI MEPEMEHHOW U MHTETPUPOBAHUEM IO Yac-
TAM. [Ipubnudicennoe @viuucienue onpeodeseHHblx UHmMe2paios.
HecoOctBennbie unTerpainsl. IlpusHaku cxonumoctu HecoOCT-
BEHHBIX HMHTerpaynoB. [IpmioxeHus ONpeNeseHHbIX HHTErpa-
JIOB: BBIYMCIIEHUS IUIOMIAJEH IUIOCKUX (Uryp, IIMHBI AYTH
MJIOCKON KPUBOM, 00HEMOB TeT.

HuddepenunanbHble
YpaBHEHHS

3amaun, npuBoIsIIME K IudQepeHIraIbHbIM ypaBHeHHsM. OO1ue
MOHATUS U onpezenenus. AuddepeHmaibHble ypaBHEHHs TIEPBOTO TO-
psIKa: ¢ pa3iessOIIMMICS TIEPEMEHHBIMH, OTHOPO/HBIC, JIMHEHHBIC, B
nonmHbiX  muddeperimanax. uddepeHnuaibHple ypaBHEHHS BBICIIAX
MOPSIIKOB, JOITYCKAOILIHE TOHMKEHHE MopsiaKa. JIMHEeHbIe 0THOPOIHbIE
W HEOJHOpOAHbIe Jr(depeHIMaIbHbIe ypaBHEHUs BBICIINX TOPSJIKOB.
CrpykTypa OOLIEro pereHus JMHEHHOTO OJHOPOAHOro ypaBHeHus. Jlu-
HeifHble OHOpO/HBIE AU(pepeHIMANTbHBIE YPaBHEHHS C MOCTOSHHBIMH
kodddurmentamu. HeopHopomHble nudQepeHIMaibHble ypaBHEHUs C
MPaBOM YaCThIO CHELMAIBHOTO Buma. Memoo Jlacpandica pewenus au-
HeliHo20 He0OHOpoOHo20 YypasHeHus. Cucmemvl OugdepeHyuanbHbix
ypasuenuit. Hopmanenas cucmema. Memoo uckmouenus pewieHus cuc-
membl Oughpepenyuanvivix ypasrerutl. CUCTeMbl JTMHEHHBIX qruddepeH-
LHUANTBHBIX YPAaBHEHHUH TEPBOrO MOPSIKa C MOCTOSHHBIMU KO3(QUIIMeH-
TaMH.

4- ¢c e M e CcT P

Psaner

YucnoBble paabl, CXOAUMOCTb M cyMMa psiga. HeoOxommmoe ycnoBue
CXOIIMMOCTH. Psi/IbI ¢ TIONOKUTETFHBIME WieHaMu. JlocTaTovHbIe pr3Ha-
K{ CXOJJMMOCTH: TIPU3HAKH CpaBHEHHs1, pr3Hak Jlanmambepa, pajankaib-
HBII U MHTErpainbHbI npusHaku Komm. 3nakonepemenHsle psapl. [Ipu-
3HaK JleriOHma. AOCOMOTHAS U yCIIOBHAS CXOAMMOCTh. DYHKIIMOHAITb-
HBIC Psiapl, oOyacTh cxomumocTH. CteneHHble psabl. Teopema AGers.
WuTepBan u paguyc cXomuMocTu. Jughgepenyuposanue u unmezpuposa-
Hue paoos. Paznoxxenne QyHKUMIA B CTETIEHHBIE PSIIBL.




3amaun TEOMETPHIECKOrO W (PM3MIECKOr0 XapakTepa, TPHUBOISAIINE K
TIOHSATHIO TBOMHOTO MHTErpaia. CBOMCTBa MBOMHOTO MHTErpaia. Berarc-

Kparnsre, JICHHE IBOMHOrO uHTerpaia. TpoiHoH uHTerpall. Beluncienyue TpoMHOro

9 KPUBOJIMHEWHBIE U MHTETpajla. 3aMeHa MepeMEHHBIX B KpaTHbIX MHTerpanax. [Ipumoxenus
IMOBEPXHOCTHBIE KpaTHBIX MHTETPajioB: BBIYMCIICHUE IUIOIIAAEH IUIOCKHX (puryp; BbIUMC-
UHTETPaIbI neHne o0beMoB Ten. KpHBonmHEHHbIE MHTErpalibl MEPBOTO U BTOPOTO

pona. [TpuokeHuHs: KpHBOIMHEHHBIX HHTErPaToB. [T0BEpXHOCTHBIE HHTE-
TpaIBI IEPBOTO U BTOPOTO Po/Ia.

[Ipenmer Teopuu BepositHOcTel. [IpocTpaHCTBO 37€MEHTAPHBIX CO-
ObrThil. AnreOpa coObituii. Kiaccudeckoe W reoMeTpudeckoe omnpese-
neHns BepostHocTH. KomOnHaroprka. biurom Hetotona. DirieMeHTapHas
Teopust BeposTtHocTel. [loBTOpHBIE HcbITaHus. Popmyna bepHymn.

HaueposiTHelimee uncno M, HACTyIUIeHNs] COOBITHSA B JTAHHOW CEpUH

OITBITOB. JIUCKPETHBIE CIy4aiiHble BeMUMHbL. OYHKIMA pacTpeaeieHus,
cBorictBa. HenpepriBHbIEe CcitydaiiHble BeauuuHbl. DyHKIUS pacrpene-

OCHOBBI TEOPHH JIEHWS], TUIOTHOCTB paclpeieNIeHus], UX B3aUMOCBS3b U CBOMCTBA. Yucio-
BEPOATHOCTEH M Ma- | BBIC XapaKTEPHCTHKH CIIy4aifHON HeNpepbIBHOM Benn4MHbL Hopmals-
10 | TemaTmueckoii crary- | HOE PACIIPENETEHHE U €70 YMCIIOBBIE XapaKTEPUCTUKHU. CrlydaliHbIe BEK-
TOpBL. 3aKOH pachpeneneHus. UHCIOBbIE XapaKTEPUCTUKU CIyYalHBIX
BEKTOPOB. YCIIOBHBIE MaTeMaTHueckue okumanus. DyHKumm perpec-
cun. Koaddument xoppensiuuu. Hopmuposannas ciyuainas senuduna.
Hepasencmeo Yeowvuuesa. Teopema Yebviwesa. Teopema beprymnu.
Teopema Maprosa. Humeepanvnas meopema Myaspa-Jlannaca.

OCHOBBI CTaTHUCTUYECKOI'O OMHUCaHMs. ['McTorpamMmma M TOJHUIOH
4acToT. DMITUPUYECKOE pacrpe/ieieHue U ero cBoiictea. Beibopou-
HbIE XapaKTEpPUCTUKA M MX pacmpefeseHus. TodedHble OLIEHKH.
CBoiicTBa HECMELICHHOCTH, COCTOSITEIBHOCTH H 3(eKTuBHOCTH.
OTBICKaHHE OLIEHOK METO/IOM MOMEHTOB.

IIpumeuanue. KypcrBoM BbI/I€T€HBI BOIPOCHI AJI1 CAMOCTOSITENIbHON padOThI CTY/I€HTOB.

CTHUKHU

5.3. JIaGopaTopHble 3aHATHS
He npenycmorpenst
5.4. IllpakTHyecKue 3aHATHUS

Tao6auua 4

HaunmenoBanue
Nen/m | pazgena qucrur- Conepxanue pazaena
JINHBI

- c e MmecT P

Breruucnenne onpeaenuteneit 2-ro, 3-ro U N-ro nopsaakos. Pe-
HIEHUE CUCTEM JIMHEHHBIX ypaBHeHUU Merogom Kpamepa. Cio-
KEHUEe U YMHOXeHue matpuil. Haxoxxnenne oOpaTHON MaTpHIIBL.
Pemienue cucrem ypaBHEHUMH MaTpu4HbIM MeTonoM. Meron ['a-

. ycca pelIeHHs] CUCTEM JIMHEWHBIX ypaBHeHM. [lonsATHE BekTopa
JIunelinas v Bek- o
1 5 u aevictBus Hag HUMH. OpThl. [Ipoekius BekTopa Ha ock. [{nuHa
TopHast aareopa. BekTOpa. CKaJIsIpHOE MPOU3BEICHHE IBYX BEKTOPOB, YCIOBHE
MEPIECHANKYJISIPHOCTH BEKTOPOB. BEKTOpHOE M CMELIaHHOE MPO-
W3BENICHUSI BEKTOPOB M UX CBoiicTBa. Hampapisironue KOCUHYCHI
BEKTOPOB. ['€OMETpUUYECKUd CMBICI BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BEICHUI.




AHaJIUTHYECKAA
reoMeTpusi.

PaznuuHble BUIBl ypaBHEHUM MPsSMOMl Ha TUIOCKOCTH. Touka
NEpPECEUEHUS NIPSIMBIX, YIOJ MEXIy NpsAMbIMU. KpuBble BTOpOro
HOpsiIKa: OKPYKHOCTb, 3JUIMIIC, runepbona, napabona. YpaBHe-
HUE IUIOCKOCTH, ITPOXOJSIIEH Yepe3 3aJaHHYI0 TOUKY IEepIeHIU-
KyJSIpHO JaHHOMY BekTopy. OOmiee ypaBHEHHE IJIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH B OTpe3KaxX. PaccTosiHue OT TOYKM 110
IUIOCKOCTH. YTOJI MEXIy IUIOCKOCTSMH. Y CIIOBHS IapajuleIbHO-
CTU U NEPHEHAUKYJIAPHOCTHU IUIocKocTel. [Ipsmast B mpocTpaHcT-
Be. KaHoHm4eckue m napamMeTpu4yecKue ypaBHEHUs INPSMOH B
IIPOCTPAHCTBE. YTOJI MEXAY NPSAMBIMU B IIPOCTPAHCTBE. Y CIIOBUS
NapaJUIEIbHOCTH M NEPNEHIUKYIAPHOCTU NPSAMON U IUIOCKOCTH.
Touka nepecedeHns NPSIMON U IIJIOCKOCTH.

BBenenue B mate-
MAaTHYeCKHH
aHaJInu3.

[Ipenen uwucnoBoil mocnenoBareabHOCTH. Ilpenen ¢yHKIMU B
TOYKE M Ha OeckoHeuHOcTU. beckoHeuHO OosiblIe 1 OECKOHEYHO
Manble QyHkiuu. Beraucnenue npeneno. PackpeiTue Heomnpee-
nenHoctell. [lepBblil 1 BTOpO# 3ameuaTenbHble npenensl. Cpas-
HeHue O0eckoHeuyHO Manbix GyHkiui. [IpaBuna packpbiTus Heon-
penenenHocreil. [lonstue HempepbIBHOCTH (GyHKIMU. OIHOCTO-
poHHuUe npeaenbl. ToukH pa3peiBa, X Kiaccu(UKalms.

KommnekcHple uuncna. Anrebpamdeckas (opma 3amucu KOM-
IJIEKCHOTO yuciaa. Moayiap M apryMEHT KOMILUIEKCHOIO 4YucJa.
JlelicTBUA HaJ KOMIUIEKCHBIMHM YUCIaMH. TpUroOHOMETpHUYecKas 1
nokasarenbHasi (GOpMbI 3allUCU KOMILIEKCHOTO uncia. Popmyna
Myagpa-Jlamnaca.
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Anddepenuuannb-
HOE HCYHUCJIeHHe
(pynxuuii oqHoi

1nepeMeHHOM.

[Tpon3BoiHBIE OCHOBHBIX 3JIEMEHTapHbIX (pyHKUM. Tabmuma
npou3BoaHbIX. [IpaBuna nupdepenponanus. [IponsBoanas
cioxxHol pyHkumu. nddepennpoBanne HesIBHON QyHKIUH.
[TpousBoaHas GyHKIMH, 3a1aHHON apameTpuuecku. Judde-
penuuan ¢pyakuuu. [pasuio JlonuTans u ero UCIONb30BaHHE
JUISL pacKpBITUS HeompeaenennocTei. McenenoBanue GyHkimu ¢
MOMOIIBIO TPOU3BOIHON. OThICKaHNE HAUOOJIBILIETO U HAUMEHb-
niero 3HaueHui QyHKIuM, TuddepeHnrpyemMon Ha OTpe3Ke.
AcumnroTsl rpaduka pyakun. OOmias cxema ucciae10BaHus
GyHKIIMY U TOCTpoeHHE e€ rpaduka.

DOYHKINH HECKOJIb-
KHX MepeMeHHbIX.

Ob6nacte onpeneneHus (GyHKINH ABYX MEPEMEHHBIX. YacTHBIE MPOU3-
BOJIHBIE (DYHKIMHM HECKOJBKHX MepeMeHHbIX. [TomHbiil muddepennma.
OkcTpeMyM (QYHKIMM ABYX nepeMeHHbIX. Hanbomnbinee u HauMeHbIIee
3HaYeHUs (YHKIWW IBYX MEPEMEHHBIX B 3aMKHyTOW oOjactu. IIpoms-
BOJIHasA 1O HampasieHuto. ['paguent. KacatenbHas mIOCKOCTh W HOP-
MaJIb K IOBEPXHOCTH.
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HNHuTerpanbHoe uc-
yHuc/jeHne pyHKunu
OJHO¥ MepeMeHHOM.

[Tonste mepBooOpa3Hoil. HeonpenenéHHplii HHTETpal U ero CBOM-
cTBa. Tabnuua HeonpenenéHHbIX UHTErpanoB. OCHOBHBIE METOAbI MH-
TErPUPOBAaHUA: HETIOCPEICTBEHHOE WHTEIPUPOBAHUE, NHTETPHUPOBAHNE
METOI0M TOABEACHHS MOJI 3HaK nuddepeHnrana, MeTol 3aMeHBI Iepe-
MEHHOM, METO/I MHTEIPUPOBAHUS 10 YacTAM. MHorowieHbl. OCHOBHAas
TeopeMa anreOpsl. PasnojkeHne MHOrodjeHa Ha JMHEHHbIE U KBaapaT-
HbIE MHOXKUTENU. HTerpupoBanue pauuoHaIbHBIX Apobeit. Tumsl mpo-
cTemmx ApoOeil U uX mHTerpupoBaHue. HTerpupoBaHue panuoHaib-
HBIX ApoOei METOIOM paslloKeHHS Ha MpocTeitmme apoou. MaTerpu-
pOBaHHE MPOCTEHIINX HppalMOHANBHBIX (yHKIMHA. WHTErpupoBanue
TpuroHoMeTpuueckux GyHkuuid. OnpenenéHHbI HHTETPal U ero CBOM-
ctBa. ®opmyna Herotona-Jleitbania. 3ameHa mepeMeHHOW B Ompee-
neHHoM uHTerpane. dopmyna nHTErpUpoBaHus MO dacTsaM. IIpumoxe-
HUS ONIpeieIEHHOTO MHTErpaa.

JAnddepenunann-
Hble YPABHEHHS.

Juddepenuunansapie ypaBHeHUs 1-T0 TOPSAKa: ¢ pa3AeisSIOLIIMUCS
MepeMEeHHBIMH, OJTHOPOJIHBIC U NMUHeWHbIe. [Ipocreiimme nuddepeniu-
AJIbHBIC YPAaBHCHUA 2-ro nopsaka, JOIMyCKArOImMe MOHMKCHUE MOPsAAKaA.
JluHeliHble OAHOPOIHBIE W HEOJHOPOIHBIE AU (depeHInaIbHbIE YpaB-
HeHUs 2-ro nopsaka. Jluaelinsie nudepeHImansapie YpaBHEHUS C T10-
CTOSTHHBIMH Kod3(duitneHTamMu. PernieHne oqHOPOIHBIX ypaBHEHUH. Pe-
HIEHWEe HEOAHOPOAHBIX AuddepeHInanbHbIX ypaBHEHUH C MOCTOSHHBI-
MH KO3 GHUIHMEHTaMH ¢ IPaBOH YacThIO CHENHAIBHOIO BHJIA.
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Psawbl.

Uucnosele psiabl. CXonuMOCTh U cyMMa psiga. OCHOBHBIE CBOWCTBA CXO-
msamuxes panoB. HeoOxoanmoe ycnoBue cxoauMocTH psina. Teopemsl
cpaBHeHus. [IpusHaku danambGepa, Komu. 3nakouepeayrommecs: psjbl.
[Mpusnak Jleitonuna. [onsatre o ¢yHkuuoHaNbHOM psge. CTeneHHbIe
psinbl. MHTEpBaN M pagnyc CXOIMMOCTH.

Kpatnsle,
KPHUBOJIMHEHbIE U
NOBEPXHOCTHbIE
HHTErpajibl.

JBoliHO# mHTErpan, ero cBoiicTBa. Mi3MeHeHHne MOpsiiKa UHTErPUPO-
BaHUA. Bpluncrienrne ABOWHOTO MHTErpana CBEJEHHEM K IOBTOPHOMY.
TpoliHOI MHTErpall ¥ €ro BeIYUCIEHUE. 3aMEHA IEPEMEHHBIX B KPaTHBIX
uHTerpanax. KpuBonuHelHble HHTErpaibl, UX CBOMCTBA M BBIYHMCIICHUE.
IToBepxHOCTHBIE UHTETPAJIBI U UX BHIYHMCICHHE. [IpuioskeHust KpaTHBIX,
KPUBOJIMHEMHBIX ¥ TOBEPXHOCTHBIX HHTETPAJIOB.
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OcHoBBI TCOPUH
BEPOSITHOCTEI U
MaTeMaTH4YeCKOM
CTATUCTUKH.

OO61ue npaBuiia KOMOMHATOPUKH: MTPABUIIO CYMMBI, IPaBUIIO
npousBeneHus. PazMenienus, nepecTanoBky, couetanus. Ciy-
yaifHble COOBITHA U onepanuu HaJ HUMH. HecoBmecTHbIE cOOBI-
tus. [lonHas rpynmna nonapHo HeCOBMECTHBIX coObITui. Kiaccu-
YyecKoe onpeereHue BeposiTHocTH. CBOMCTBA KJIACCUYECKOMN Be-
POSITHOCTH. Y CII0OBHAsI BEPOSTHOCTL. DOpMyI1a IOJIHON BEPOSITHO-
ctu. ®opmyna baiieca. [ToBropHbIe ucnibITaHus. bBuHOMHaNBHOE
pacupenenenue. Popmyna bepnynnu. Hauseposarneiiee 3Haye-
HUE Yncia nosiBiaeHus coobitus. CinydaiiHas BenuunHa. OyHKINS
pacpeneneHus U ee CBOMCTBA. JIUCKPETHBIE U HEIPEPBIBHBIC
Cly4daitHble Beau4yuHbl. [[TOTHOCTE pacnipenenenus, €€ CBOMCTBa.
HopMmanbHslii 3ak0H pacnpenenenus. HesaBucumele ciydaiiHbie
BEJIMYMHBIL. YHCTIOBBIE XapaKTEPUCTUKH CITyYailHbIX BEJIUYHUH.
Matematuueckoe oxuanue, e€ csoiictsa. KoaddunueHnt xoppe-
JIALMH, €ro cBOMCTBAa. OCHOBHBIE MTOHATHS MaTEeMaTUYECKOM CTa-
TUCTHUKH: BEIOOPOUYHAs COBOKYITHOCTh, FeHEepalibHasi COBOKYII-
HOCTb, TOBTOPHAsI BBIOOpKa, O€CrIOBTOpHAs BEIOOpKA, OTHOCH-
TEJIbHBIN NOKa3aTesb BEIOOpKH. OmndKa penpe3eHTaTuBHOCTH.
['enepanbHas cpenHsis, BbIOOpouHas cpenHss. JloBepuTenbHble
MHTEPBAJIbI JJIs1 OLICHKU MAaTEMATUYECKOTO 0XKUIaHHSI HOPMaJlb-
HoOTO pacnupenencHus. OneHka BepoATHOCTH (OMHOMUATLHOTO
pacnpezeneHus) o OTHOCUTENbHOM yacToTe. CTaTUCTUYECKOE
pacnpezenenue BpIOopku. [1onnron yactoT, ructorpamMmma 4acTor.




6. CamocTosiTeqibHasi paboTa CTYIEHTOB IO AUCIUIJINHE
CamocrosiTenbHas paboTa CTYJECHTOB OpraHusyercsi B coorBeTcTBuU ¢ «Ilomoxe-
HUEM O camocTosiTenbHoM padote ctynentoB [ THTY» cnenyronum obpazom:
- Ha IEPBOM NPAKTUYECKOM 3aHSITUU PYKOBOAUTEIEM ITUX 3aHITUI AAIOTCS MOJI-
pOOHBIC MOSICHEHUS O MPUHITOM B yHUBepcutete «llooxkennn o OaibHO-
PEUTUHIOBOM CUCTEME OLIEHKU YY€OHOH JESTeIbHOCTH CTyIeHTa» U «PernamenTe
OAJTEHO-PEUTHHTOBOM OIIEHKH YYeOHOM JCATEIHPHOCTH CTYICHTA 10 Kadenpe
«BpIcIas ¥ NpUKIaHAs MaTEMATUKa;
OpraHM3yeTCsl BbIlaya CTYACHTAM 3aJlaHui 10 camocTosTebHON padore (CP) He
MO3JIHEE, YEM B TEUEHHUE MEPBBIX JBYX HENIEb C HA4YaJla CEMECTPa;
B KOHIIE Ka)XJIOTO MPAKTUUYECKOTO 3aHITHUSl CTyJCHTaM BbIAAETCS JOMallHee 3aja-
HUE;
B HaudaJie CIEIYIOLIEro 3aHITUSI OCYIIECTBISIETCS MPOBEPKA JIOMAIIHETO 33/IaHUs U
Ja€TCsl OLIEHKA €T0 BBIMIOJHEHUIO, KOTOPasi YUYUTHIBACTCS MPU aTTECTAIMU y4eOHOM
NEATEIIbHOCTU CTYJEHTA;
Ha KOHCYJIbTAIMX, MPOBOJAUMBIX MPEMNOJIaBaTENIeM 110 YTBEPKIEHHOMY Ha Kadeape
rpaduKy, KOHTPOJIUPYETCS X0J1 BbIMONHEeHUsI cTyeHTaMu CP, a Takke UM oka3bIBa-
€TCs MOMOIIb 110 BOBHUKAIOIIUM Y HUX BOIIPOCAM;
opranusyercCs 3amura CP 10 Havana 3a4€THO-3K3aMEHAIIMOHHON CECCHMU;
B Havaje JICKIIMOHHBIX 3aHATUN TpoBepsieTcs paboTa CTYAEHTOB HaJl MaTepuaioM
NpeabIyIIEH
JIEKITUU YCTHBIM TECTUPOBAHHUEM; OIIEHKH 3TOTO TECTUPOBAHUS TAK)KE YUUTHIBAIOTCS
NP MOABEICHUHN UTOTOB aTTECTAIIMU CTYICHTOB.

Ha camocTosiTenbHyt0 paboTy CTY/IEHTOB BHIHOCSITCS CIIEIYIONTUE TEMBI:

NeNe
/i Tembl 17151 CAMOCTOSITEILHOIO M3y4YCHHSA
1 IToBepxHOCTH BTOPOrO NMOPSAKA U UX KAHOHUYECKUE YPABHEHUSI.
Bsenenue B MareMaTtuyeckuii aHanu3. MHOXKECTBO ACHCTBUTENIbHBIX YU-
cen. Uucnossle mpomMexxyTku. Moayip uncina. [lorpemHocTs BEIYMCICHUS
5 (abcomoTHass, otHocuTenbHas). Omnpenenenue GyHkuuu. CrnocoObl 3a1a-
HUus QyHKIUU. DieMeHTapHble (YHKIUHU, UX TpaduKu: 1efas panuoHalb-
Has QyHKIMs, ApoOHO-palMoHaIbHas GyHKIUs, cTeneHHas QyHkuus. [1o-
KaszaTesbHas U Jiorapupmudeckas QyHKIIUH.
3 [Tpumenenue nuddepennnana Kk npUOIMKEHHBIM BEIYHCICHUSM.
4 MeTO,I[ HAaMMCHBIINX KBaJApaToOB 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX TaHHBIX.
5 [TpubnmxEHHOE BBIYUCIIEHUE ONPEAECTEHHBIX HHTETPAJIOB.
Meropn Jlarpanxa peieHus JMHEMHOTO HEOJHOPOAHOIO YPaBHEHHS.
6 Cucremsl nuddepeHnnanbHbIX ypaBHeHud. HopmanbHas cuctema. Meton
WCKJTIOUEHHS PEIIeHHs CUCTEMBI TU(depeHIINaTbHBIX YPaBHEHUH.




7 JuddepeHnnpoBanre 1 UHTETPUPOBAHUE PSIIOB.

8 [IpunosxeHust KPaTHBIX, KPUBOJIMHEHHBIX M MOBEPXHOCTHBIX HHTETPAIIOB.

HopmupoBannas ciydaitHas BennurHa 3akoH Oosbimux uyuces. HepaBen-
9 ctBo YUeOrimeBa. Teopema YeOnimera. Teopema bepaymum. Teopema Map-
koBa. Teopema Ilyaccona. MaterpanbHas Teopema MyaBpa — Jlamaca.

Oo0pasen nMCbMEHHOM CAMOCTOATEJIbHOM PadoThI 11 1-ro cemecTpa
10 pasaey «JIeMeHThI JIMHEeIHOH M BEKTOPHOM aJre0pbl U AHAJIUTHYECKOI reo-
MeTpUN»
1.Haiitu npousBesieHre 4-B U B-A MaTpHIL

(3-1) n_(-1-3-4
A—(Z 1),5—( 0 1 2),CCJ'H/I 9TO BO3MOIXKHO.

1. PemuTh cucteMy JIMHEUHBIX YpaBHEHUN:
1) mo npaBmity Kpamepa;
2) meronoMm ["aycca;
2% + Xy + 3% =4,
X, +2X, + X3 =4,
3% +4X, + X3 =0.
4. Jlanvlt uemwvipe mouku A, B, C u D. Hatimu, npumensis 6eKmopHyio aneeopy:.
1) yron ABC;
2) momaab TpeyroiabHuka ABC;
3) o6bem mupamuasl ABCD.
A(3,2,1) B(2,-1,0) C(4,0,-5) A(-1,2,3)
5. Ha mmockoctu XOy nanbl Tpu Touku A, B u C. Haiitu:
1) ypaBHeHue croponsl AB tpeyronbauka ABC,
2) ypaBHEHHUE CpeHEH JIMHUM TpeyroyibHuka ABC, napauiebHON CTOPOHE
AB;
3) yron BAC;
4) ypaBHEHHE BBICOTHI, ONYIIICHHON U3 BepiunHbl C;
5) paccrosiaue ot Touku C 10 ipsiMoit AB.
A(1,1) B(-1,3) C (-5,0)
6. [IpuBecT K KAHOHMYECKOMY BHUIy YPABHECHHS KPUBBIX U TOCTPOUTH UX.
) 3x?+2y?+6x+4y-1=0
b) 9x?-4y? +18x+8y—-31=0
C) 3x2—6x+y+5=0
7. Jana nupamuna ABCD. Hanucars:
1) ypaBHeHue npsmoit AB;
2) ypaBHenue miockocti ABC;
3) Haiitu pacctosiHue oT BepiuHbl D 1o rpanu ABC;
4) naiitu npoekiuto Touku D Ha tutockoctr ABC

5) maiitu yron mexay rpanbto ABC u pedpom AD.
A(3,2,1), B(2,-1,0), C(4,0,-5), D(-1,2,3).



Oobpazen NMCbLMEHHON CaMOCTOATEIbHOM PadoThI ISl 2-T0 ceMecTpa
no pasaeay «JdupdepenuuanbrHoe ucunciaeHue GyHKIUU OAHON NMepeMeHHON»

|. HaliTu npousBoiHbIC (PYHKIIHIA:

1) y:4x5—%+ﬁ——
A3 +21

x>

5) y=In(sin 2x+c0s2x);

3 y=

2) y=(x*—6x+7)-lg x;

4) y=arctgv2x—-1;

6) y=e", y(@©)~?;
X = arcsint,
) {

_’)’
y=Int, Yx
10) y = (arcsinx)°® :
U¥x-3-(x+7)°

*12) y = Y

I1. Haiitu yka3aHHbI€ peeIbl, HCTIONb3YA MpaBuiio Jlomuranis:

7) y:6th’ yﬂ_?;
9) x¥ =
X
aty g T
X -arctg x
2_
1) lim 10x° —7x

x>® 2 — 3X + 4xX°

1 5 .
3) Ix'ins(X—S_xz—x—zoj’

2) lim 4sin®x—6sin X+ 2.
X_FZSIH X+5sinx—3"

4) lim tg X-Intgzx.

x—1

I11. ITpoBecTn noaHOE HCCEeqOBaHUE (byHKI_[I/II/I Y TIOCTPOUTH UX FPaPUKH:

1) y= (fﬂ

2) y=In(4—x%

Oo0pasen nMcbMEHHOM CaMOCTOSITEJIbHOM PadoThI 11 3-T0 cemecTpa
no pasaeny «MHTerpajbHOe HCUMCICHHE)

Bapuanr 1
HeonpeneseHubli OnpenesieHHbIH HecoOcTBeHHBIH
HuTerpan HHTErpaJl HHTErpaJ
WuTerpupoBanue noaBeacHIEM Henocpencteennoe npumenenue | MHTerpaisl ¢ 06CKOHEUHBIMU
OJ1 3HAK nn(i)(i)epeHuHana' dbopmynsr HeroTona — Jleiioauma: 2 2dx

1) X+1 dx, 2) .[ e
2x% +9 cos? x

1) IKHT‘é;fdx

npeaenamu: 1) I
11+ x®

HHTCFpHpOBaHI/IC 1O 4aCTAM:

3) j (4—3x)e">dx

3aMeHa NEpPEMEHHOI:

2 oo

I/IHTCI‘paJ'ILI C HCOI'paHHUYCH-
HBIMH IIOJABIHTCTPpaJIbHBIMU

dx
)| =
GyHKIMAMM ‘([ ; (X - 2)2

HNuTterpupoBanne QyHKIIMU BUIA
Ax+B Ax+B

u :
Jax? +bx+c  ax? +bx+c

[Tnomanpe MaocKo#t GUTYPHI.
Bbruucnuts miomians GUrypsl, or-
PaHUYECHHOW JIMHUSAMM:




3) y=(x-2°% y=4x-8

4) J' xdx
Va+6x—x°

HuTerpupoBanue paiuoOHAIBHBIX
(byHKuI/H‘/'I‘
5) J' x3 +4x +4x+2 dx
x + 1 x + X+ 1)

WNHuTterpupoBanue
UppaLMOHATIBHBIX (DYHKIIHIH:

6) I dx
V1-2x —41-2x

OO0pasel NMCHLMEHHOM caMOCTOATEILHOM PadoTh 1151 4-10 cemecTpa
no pasaenay «KpaTnble 1 KpUBOJIHHEHbIE HHTEPAJILD
|. TIpencrauts aBoitHOM HHTErpan [[ f (X, y)dxdy B BHIE HOBTOPHOTO MHTErpaa ¢
D

BHEILIHUM MHTETPUPOBAHUEM 10 X M 1O Y, eciau obnacTk D 3a7ana ykazaHHBIMU JIH-

HUSMU
D: y*=2x, x* =2y, x<1;

I1. Beruncnuts 1BOMHOM HHTErpai 1o ooaacti D, orpaHnyeHHON YKa3aHHBIMY JTMHUS-

MU

[[(y=x)dxdy, D:y=xy=x
D

. Beraucnuts miromaas odnactu D, orpanndeHHON 3a1aHHBIMH JIMHUSIMH.
D:y=x*+1, x+y=3;
IV. BbruuciuTh TpOWHbIE HHTETPabl
[[[(@2x? +3y+2)dxdydz, V:2<x<3, -1<x<2, 0<z<4;
\%

V. Berunciuth KpUBOJIUMHEWHBIN uHTerpai |I-ro poaa J =_[ f(M)dl.
L

f(M) =4¥/x -3y, L — oTpe3ok npsamoii ot Toukn (1,0) g0 Touxu (0,1).

7. OnleHOYHBIE CpeCTBA
7.1. Bonpochbl K py0e:KHBIM aTTECTAIMAM
IlepBbIiii cemecTp
Bonpocsl k nepBoi py0e;KHOM aTTecTAlUN

JIuHeiiHas U BeKTOpPHaA ajredpa
OcHOBHBIE CBOICTBA OMpEACIUTENCH
BriBog dhopmyn Kpamepa st petiieHns cucteM JTUHEHHBIX YpaBHEHUH
Merton ["aycca pelienust CUCTEM JIMHEWHBIX YPaBHEHUN
MartpuuHblii crioco0 pelieHusi CUCTEM JTUHEHHBIX YpaBHEHUN
BoeiBog popmysibl B KoopauHATHOM (hopMe AJis CKaJsipHOTO MPOU3BEICHUS BEK-
TOPOB
BriBox ycnoBuii napajuieIbHOCTHA U YCIIOBUS NEPIEHAUKYIISPHOCTU ABYX BEKTO-
poB

agbrhwhE

o




7. BeBox GopmMymbl B KOOpAUHATHON (hopMe NIt BEKTOPHOTO MPOU3BEACHHS BEK-
TOpOB

8. BriBox hopmyibl B KOOpaWHATHON (opMe ISl CMEIMIAaHHOTO MPOU3BEICHUS BEK-
TOpOB

9. JlmuHa BekTopa (BbIBOA (OpMYJIBI B KOOPAMHATHOM hopme)

Bomnpocel ko BTOPoii pyOe:KHOM aTTecTANMHU

AHaIMTHYeCKas FeOMeTpPUs
1. BbeIBOJ ypaBHEHHUS NPSMOM, NPOXOIALIEH Yepe3 3aJaHHYIO0 TOUKY NEPIICHIUKY-
JSIPHO HOPMAJIBHOMY BEKTOPY MPSIMOM.
BriBoa o011iero ypaBHeHHs IPSIMOM  Ha TIOCKOCTH.
BriBO ypaBHEHMS IPSIMOM, IPOXOASALIEN YEPE3 3aJAHHYIO TOUKY MapAJLIEIBHO
HaIIpaBJIAIOLIEMY BEKTOPY MPAMOM.
BrIBOI ypaBHEHMS IIPSIMOM, IPOXOAALIEH Yepe3 ABE 3aJaHHBIC TOUKHU.
[lepexon ot ogHOM hOpPMBI ypaBHEHUS TIPSIMOM K Ipyroit hopme.
KpuBble BTOpOro nopsiika 1 uX KAHOHUYECKUE YPaBHEHHUS .
OO1ee ypaBHEHHE MJIOCKOCTH, YpaBHEHHE IJIOCKOCTH B OTPE3KAX; OCTPOECHUE
IIJIOCKOCTH.
8. Yroa Mexay ABYyMs IMJIOCKOCTSMHU.
9. VYpaBHEHHE MIOCKOCTH, MPOXOIAIICH UYepe3 TP 3aJaHHBIC TOYKHU (BBIBOJ).
10.Kanonnueckue ypaBHEHUS IPSIMOM B IPOCTPAHCTBE (BBIBOJ).

w N

No ok

OO0pa3sen KOHTPOJIbHOI Pa0OTHI /151 IEPBOIl PY0eKHOI aTTeCTAIMU

X, + X, + X3 =3,
1. PemuTh cuctemy ypaBHEHHI: § 2X;, — X, + X; =2,
X, +4X, +2X, =5.
2. Jlansl koopauHaThl Touek K(5;6;,—2), B(2,—4;5), D(-5;3;—1). Haiitu yron BKD.
3. JlaHbl BEKTOPBI @ = {3-1—2}u & = {1:2,-1}. Haiitn (28— ) x (28 + b) .
4. HaliTu niomiaab TpeyroJibHUKA ¢ BepimHamMu A(1;3;4), B(-12;5), C(2,—12)

OO0pasen KOHTPOJILHOI PA0OTHI /151 IEPBOI PYOEeKHOM aTTeCTALMHU

1. JIaHbI TOYKHU Ha MIOCKOCTH: A(-3; 2), B(-1 5). CocTtaBuTh 00111e€ YpaBHEHUE MPSMOH,
MPOXOJSIIIEH Yepe3 AT TOUKH, IPUBECTU €ro K BUIY C YIIIOBBIM KO3 (PUIIMEHTOM U T0-
CTPOMTE MPAMYIO.

2. CocTaBUTh ypaBHEHHUE INTIOCKOCTH, KOTOpas MPOXOIUT yepe3 ToUuKy M,(-2,L-1) u

MMEET HOPMAJIBLHBINA BEKTOP n = {1;-2;3}.

3
3. HaiiTu npenensr: 1)||m4x+—6x+1 2) lim sm3x
o 9x° 4+ X+ 7 x>0

Bropoii cemecTp
Bonpocsl k nepBoi py0e;KHOM aTTecTALUMN

JAu¢ppepenunanbHoe ncuucaeHue GQyHKIUUHM OHOM epeMeHHOH



[TonsTre npou3BoHON (HYHKIINH, €€ MEXaHUYECKUH U TEOMETPUUECKUN CMBICIL.
HNuddepennman GyHKIIUN U €r0 TeOMETPUIECKUI CMBICT.

[Ipou3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHIA.

[TpaBuna nuddhepeHnrpoBaHusl.

[TpousBoaHas CI0KHOU PYHKIIUH

HuddepennupoBanne GyHKIUN, 3aJaHHBIX B IMapaMETPUUECKONW W HESBHOU
dbopme

7. Teopemsl @epma, Pons, Jlarpanxka, Komm.

8. Teopemsl JlonuTans. PackpeiTe HeonpeaeneHHOCTEN Pa3InYHbIX BUIOB.

9. HeoOxoaumbie U 1OCTAaTOYHBIC YCIOBHS BO3pacTaHus (yObIBaHUs) QYHKITHH.
10.ITopsimok uccnenoBanus PyHKIMHA C TOMOIIBIO MPOU3BOJAHON U MOCTPOCHUE €€
rpaduxka.

ok owdE

Bonpocsl ko BTopoil py0e:KHOM aTTecTalun

@OYHKIHUHN HECKOJIbKHUX MepeMeHHbIX

11.06nactb onpenesieHus, IMHUU YPOBHS (DYHKIIMH JIBYX IEPEMEHHBIX.

12.T1penen u HEMPEPBHIBHOCTH (PYHKIIMH JBYX MEPEMEHHBIX.

13.Yactaeie nponsBoaubie. [lomuerii nuddepenmnmann.

14. OxcTpemyM QpyHKIMU IBYX NepeMeHHbIX. Hanbospliee 1 HauMeHbIlIee 3HaUEHUS
(yHKUIMU JBYX MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

15.IlpousBoanas no HanpasieHuto. I'paguent. KacarenpHas miIocKOCTb U HOpMab
K IOBEPXHOCTH.

16.MeTon HaMMEHBINNX KBAAPATOB JJII 00paOOTKH IKCIIEPUMEHTATIBHBIX JaHHBIX.

Oo0pasen KOHTPOJILHOH PA0OTHI /151 IEPBOI PYOEKHOM aTTeCTALMU

1.HaiiTi npon3BoiHbIC JAHHBIX QYHKIUH: @)Y = % +1/x® —8x* ~In3;
X

Inx

0)y=——;6)y=sin(Inx); ) y=7x>-cos 5x; 0) y=tg*3x; ) 3x’y —2x =5)".
x>

. 3X2+10x+3, . sin7x
2.BbluucauTh npenensl, npuMenss npasuio Jlonutana: a) lim————; 6) lim———
x> 3—5X° 4+ 2X x>0 X +1g° X

Oo0pa3en KOHTPOJILHOI PadOTHI AJIs1 BTOPOM Py0e:KHOM aTTecTallul

1. HaiiTi mpoMexXyTKd MOHOTOHHOCTU M SKCTPEMYMBbI (DYHKIIUH:
y=x>—3x-2
2. Haiitn yactHoe 3nauenne Gynxuun z = f(X;y)s Touxe M(Xy;Y,), ecu:
=log,(x* —4y), M(4; 2).
3. HaiiT 9acTHBIE IPOU3BOIHBIE TIEPBOTO H BTOPOTO Topsaka dyrkimu z = f(X;y):

z=x"-y*.
Tperuii cemecTp

Bomnpocel k nepBoii py0ekHoil aTTecTaun

HNuTerpajbHoe ucyuc/jieHue GyHKIMHY OHOM MepeMeHHOo



=
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9.

[TepBooOpa3nas. HeomnpeaeneHHblii HHTETpaj, CBOWCTBA. Taliauiia OCHOBHBIX
MUHTETPaJIoB.

WuTerpupoBanue noBeAeHUEM 1101 3HaK nuddepeHmuana.

3ameHa IEPEMEHHON B HEOIIPEIEIIEHHOM UHTErpalle.

MHTerpupoBaHue 10 YacTsM.

WuTerpupoBanue 1poOHO-paliMOHaIbHON (QYHKIUH.

HuTerpupoBanue NpoCTEUITNX TPUTOHOMETPUUYECKUX (PYHKIIUA.

WuTerpupoBanne MppanMoOHAIbHBIX (PYHKIUH.

OnpeneneHHbIl MHTErpal Kak Mpeles HHTErpalbHOM cymwmbl. [Ipocrelimue
cBoiictBa. @opmyiia HeroToHa-JIeliOnuna.

BrIunciienne onpeaeaeHHoro HHTerpaia ¢ MOMOIIbIO 3aMEHbI IEPEMEHHOM.

10.Bpruncienne onpeAeaeHHOro MHTErpaia ¢ TMOMOIIbI0 WHTETPUPOBAHUS MO Yac-

=

o0k w

o 2
1.Haiinute HeomnpeaeaeHHbIC UHTETPajbl: @) j (8cosx — =+
X

0) [cos®8-3x) dx ; 6

2. BerurciuTe onpeeseHHbIN HHTErpa: a) j

TSM.
Bonpocsl kK0 BTOpPOoii py0e:KHOM aTTecTAlNH

Ju¢pepeHunanbHble ypaAaBHEHUSA
Huddepenumanbuble ypaBHEHUs: onpenenenue, nopsaaok Y, pemenue Y.
HuddepenunansHoe ypaBHeHUE 1-ro mopsaka: onpenenaeHue; o0ee 1 4acTHOE
pemenns. Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTH pemienus s 1Y 1-ro
MOpAAKA.
JY ¢ pa3aensromumMucs IEPEMEHHBIMU: OIIPEACIICHUE U NTOPSAAOK PEILICHUS.
Opnnoponnsie 1Y 1-ro nopszka: onpeaeneHne U MopsioK peuieHus.
JIuneitnbie Y 1-ro mopsiaka: onpeaeieHrue U NopsiA0oK PELICHUS.
Huddepenunanbable ypaBHEHUS 2-T0 MOpsAIKa: oNpeesieHue, BU1 00IIero pe-
LIEHUS; TEOPEMA CYLIECTBOBAHUSA U €IUHCTBEHHOCTU PELICHUS.
[Ipocreimme ypaBHEHUS], TOIYCKAOLIAE IOHWKEHHUE TTOPSAKA:
y =10, y'=1(xy), y'=1(y.y).
JIuneitnpie ogHopoanbie Y 2-T0 mopsika ¢ MOCTOSTHHBIMU KO3 (UIIMEHTaMHU.
XapakTepucTUYECKOE YPABHEHHUE U CTPYKTYpa OOLIEro pelieHHUs
JIuneiinbie HeoqHOPOAHBIE Y 2-r0 Topsiika ¢ MTOCTOSTHHBIMU KO3 DUITUEHTaMU
CO CHELMAIIBHOW MTPABOW YaCThIO

Oo0pasen KOHTPOJILHOI PA0OTHI /151 IEPBOI PY0eKHOM aTTeCTALMU

5 +43/x%) dx;
X
(2x+3)dx

VX2 +4x-5
1

+e2x)dx; 6) [ xedx .
0

5% dx
——=

Yo ;2) [4/(15+2-3%)° 37dx;; 0) [ ——

1/2( 1

6X+1+—
0 V1-x?
Oo0pasen KOHTPOJILHOI PA0OTHI AJ1s1 BTOPOH PyOe:KHOM aTTecTaluu

2

y

Pewnts quddepeninansasie ypaBHeHus: a) yy' =1+y*; 0)y =25 — Yio;
x> X

! 14 3 1/ 1 ", [
B) Y +%:3x, yO)=1; 1)y :F;J:[)tgx-y =2y, e)yy*+64=0, y(0)=4, y'(0)=2; x)

yﬂ_4y!+4y — _e2X



Ye1BepThlil cEMeCTP
Bonpocsl k nepBoi py0e;KHOM aTTecTAlUMN
Paabl

1. YwucaoBsie PAAbI, CXOAUMOCTDb U paCXOIUMOCTD PAOOB. H€O6XOI[I/IMI>I€ YCJI10BUA

CXOOIUMOCTH, OCHOBHBIC CBOMCTBA.

N

TOB.

[Ipuznak J{amamOepa, paauKaabHbIi U HHTErpaJIbHBIN npu3Haku Komn.
3nakonepemMeHHsble psaabl. [Ipu3Hak JleliOnuna.

AOGCOIIOTHAS U YCIOBHAS CXOJMMOCTh YHCIIOBBIX PSJIOB.
OyHKIMOHAIBHBIE PSI/IbI, 007aCTh CXOAUMOCTH. CTENEHHBIE PSAAbI, TEOPEMA
Abens.

WNHTepBan u paguyc CXOAUMOCTH, UX HAXO0XKICHHUE B MPOCTEHIINX CIyYasx.
8. Pa3noxxeHue QyHKIUHN B CTETIEHHBIE PSABIL.

ook w

~

Bomnpocs! k mepBoii py0exkHoii aTTecTauu

OCHOBBI TEOPHH BEPOSATHOCTEH M MATEMATHYECKON CTATHCTUKHU
Crnyuaiinbie coObITHsi. CBOMCTBA BEPOSATHOCTEM COOBITHIA.
DneMeHThl KoMOMHATOpUKUA. KOMOMHAMY 31€MEHTOB.
YcnoBHbIE BeposATHOCTH. POpMyJIa MOJTHON BEPOATHOCTH.
®opwmyna beprysm.
JIucKkpeTHbIe ciTydyailHble BETUYMHBI U UX YUCIIOBBIE XapAKTEPUCTHKHU.
HenpepbiBHbBIE CiTy4yaliHble BEJIMUMHBI U UX YUCIIOBBIE XapaKTEpUCTH

ook wnE

Oo0pasen KOHTPOJILHOI PA0OTHI /1JIs1 IEPBOIl Py0eKHOI aTTeCcTAlUU

1.BeraucianTs a)ﬂxzydxdy, 3<x<6,0<y<2,
D
6) [[ xydxdy, y =0, y =1-x".
G

2.BBIUHUCTIUTE: m xydxdydz ; x=1,x=2,y=-2,y=-12=0,z=1/2.

Oo0pasen KOHTPOJILHOI PA0OTHI AJ1s1 BTOPOH PyOe:KHOM aTTecTaluu

0 3 a(1Yn+e2)" & ()"
1. UccnenoBath Ha CXOOUMOCTD PSIIbI: : N — , ) ——"—.
A A pAR nZ:;(n+1)! nz_;(eJ( n j = (2n+1)?

2.Cnyuaitnas BeanuuHa X 3agana ¢pyHkuueit pacupenencaus F(X):
0 npu x<0,

2
F(X): % npu 0 < x <5,
1 npu x>5.

HatiTu: a) muiotHOCTE BepositHocTel f(X); 0) Mmaremarnyeckoe oxxunanue M(X).

7.2. Bonpocsl K 3K3aMeHy

]_IOCTaTO‘-IHLIC IMPU3HAKHN CXOAUMOCTHU 3HAKOIIOCTOAHHBIX PAOOB: CPABHCHHUC PA-



IlepBbIi cemecTp

OCHOBHBIE CBOMCTBA ONIPEACTUTEIICH.

BriBon dhopmyn Kpamepa 11151 petiieHns cucTeM JTUHEHHBIX YpaBHEHU.

Merton ['aycca perieHust CUCTEM JIMHEMHBIX YPAaBHEHUH.

MartpuuHbIii crioco0 peleHusi CUCTEM JTUHEWHBIX YpaBHEHUH.

BriBog popmyiibl B KoopauHATHOM (hopMe AJis CKaJsipHOTO MPOU3BEICHUSI BEK-

TOPOB.

BbIBOJ yc0BUil MapasuieIbHOCTH U YCIOBHS MEPIEHIUKYIISIPHOCTH ABYX BEKTO-

pOB.

7. BeiBox Gopmyibl B KOOpAUHATHON (hopMe AJisi BEKTOPHOTO MPOU3BEIACHUS BEK-
TOPOB.

8. BwiBox dhopmynsl B KOOpAUHATHON (hOpME TSl CMEIIAaHHOTO TIPOU3BEIACHUS BEK-
TOPOB.

9. Jnuna BexTopa (BbIBOA GOPMYJIbI B KOOPJIUHATHOM (hopMe.

10.BbIBOT ypaBHEHUS MPSIMOM, MPOXOJAIICH Yepe3 3aJaHHyI0 TOYKY MEpPIEHIUKY-
JISIPHO HOPMAJIBHOMY BEKTOPY MPSMOM.

11.BbIBOJ OOIIIEr0 ypaBHEHHS MPSIMOI Ha MJIOCKOCTH.

12.BbIBOJT ypaBHEHUS MPSIMOM, MPOXOJAIIEH yepe3 3aJaHHyI0 TOYKY MapajuieIbHO
HAIPaBJISIONIEMY BEKTOPY IIPSIMOM.

13.BbrIBOJ ypaBHEHHS PSMOM, TIPOXOIAIIEH Yepe3 IBE 3aJaHHBIC TOUKH.

14.Tlepexon ot oaHOM (hOpMBI ypaBHEHUS IPSIMOM K Apyroi (opme.

15.BbIBOJ] KAHOHUYECKOTO YPABHEHUSI OKPYKHOCTH.

16.BbIBO/T KAHOHMYECKOTO YPABHEHUS DIITUIICA U €r0 aHAIIN3.

17.BbIBOJ KAHOHUYECKOTO YPABHEHUS TUIIEPOOJIbI M €0 aHAJIU3.

18.BbIBO/T KAHOHMYECKOTO ypaBHEHUS TapaloIIbl U €ro aHAIIU3.

19.VpaBHeHne TIOCKOCTH, IPOXOSIICH Yepe3 3alaHHyI0 TOUKY MEePHeHINKYISIPHO
HOPMAaJILHOMY BEKTOPY (BBIBOI).

20.00mee ypaBHEHHE TUIOCKOCTH, YpaBHEHHE TUIOCKOCTH B OTpe3Kax; MOCTPOEHHUE
IUIOCKOCTH.

21.Yroa Mexay IBYMsI TUIOCKOCTSIMH.

22.YcnoBusi MapauieNbHOCTH W YCJIOBHE TMEPHEHAUKYJISIPHOCTH ABYX IIOCKOCTEH
(BBIBON).

23.YclioBue niepecedeHus: TpeX MIOCKOCTEN B OHOM TOUKE.

24.YpaBHEHHE TUIOCKOCTH, TPOXOIAIICH Yyepe3 TpH 3aJaHHbIE TOUYKH (BBIBOJ).

25.Kanonnueckue ypaBHEHUs MPSMOM B TPOCTPAHCTBE (BBIBO).

26.[Tapamerpuueckue ypaBHEHUS IPSIMOM (BBIBOJ).

27.YcioBusl MapajyieIbHOCTH W YCIIOBUE MEPICHIUKYISPHOCTH TPSIMBIX B TPO-
CTPAHCTBE.

28.Yros MexIy NpSAMON U TUIOCKOCTBIO. Y CIIOBUE NApaJIEIbHOCTA U YCIOBUS MeEp-
MIEHIUKYISIPHOCTH TIPSIMOM ¥ TTOCKOCTH.

29.Touka nepeceueHus MpsSMOK U TUIOCKOCTH (BBIBO).

30.1Ipenen GyHKIMU MIPH X —> +00, X —>—30, X —> Xg -

31.beckoneyno manbie (GyHkiuu. OrpaHuueHHble GyHKIUU. beckoHeuHO OobIMe
(GYHKIMU U UX CBSI3b C OECKOHEYHO MAJILIMU (DYHKIUAMHU

32.0OcHOBHBIE TEOPEMBI O Mpeeax.

abrwn e

o



33.PackpeiTe HeomnpeaenéHHOCTEH BHUAA . IlepBblii 3aMeyaTENbHBIA IIPEAEI

o|lo

818

sin x
GyHKIIIH y == mpu x—0.

34.Ilpenen mocnenoBarenbHOCTU. BTOpoii 3amedarensHblii npenen. HarypampHbie
Jgorapu@mel.

35.CpaBHeHue OeckoHEUHO ManbiX (DyHKIMI. DkBHBanieHTHble ¢yHKuuU. Hempe-
peIBHOCTH (yHKIMU. Todku pa3pbiBa U ux kiaccudukaius. CBoicTBa Hempe-
PBIBHBIX (DYHKIIHIA.

Oobpa3zen 3x3aMeHAIIMOHHOI0 OMJIETA

'POSHEHCKNI I'OCYJIAPCTBEHHBIN HE®TIHON TEXHWYECKUU YHU-
BEPCUTET
MUMEHU AKAJIEMUKA M. /1. MUWUIMOHILIUKOBA
I[I/ICI_[I/IHJ'H/IHaZ mamemamuxa
Nucturyr HEDTH H I'A3A cnemmanbHOCcTH U, HI' cemectp 1

1. Pemenue cucreM JIMHEWHBIX YPABHEHHM C N HEM3BECTHBIMU MeTO0M Kpamepa.

2. Nansl Touku A(4,-3,5), B(1,-1,1), C(2,-3,7). Haittu miomans tpeyroiabauka ABC.

3. JlaHbI TOYKHM Ha MIIOCKOCTU: D(-13), K(4;—2). CocTaBuTh 00I1Iee YpaBHEHUE TIPSIMOM,
NPOXOJIAIIEH YePE3 3TU TO‘{KI/I, IPUBECTH €T0 K BUAY YPAaBHEHUS B «OTPE3KAX).

-125 . . C0sS6Xx—cos 10x
4 Havitu ipeniensl lim — lim
o5 x3 —2x2 —16x = x>0 tg 23x

Bropoi cemecTp

1. TlonsiTue NpoU3BOAHON (DYHKIIHNH, €€ MEXaHUYECKUN U TEOMETPUYECKUIN CMBICIL.
2. Iuddepenunan QyHKINNA U €T0 TEOMETPUIECKHI CMBICIL.

[Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

[IpaBuna nuddepeHpoBanms.

[Ipou3sBoaHas CIOXKHON PYyHKIIUU

HuddepennmpoBanue GyHKIHA, 3aJaHHBIX B MApaMETPUYECKON W HESIBHOU
dbopme

7. Teopembl @epma, Pons, Jlarpanxka, Komm.

8. Teopemnl Jlonurans. PackpeiTue HeonpeaeneHHOCTEH pa3TuIHBIX BUIOB.

9.

1

ook w

Heobxoaumbie u JocTaTOYHBIC YCIOBUS BO3pacTaHus (yObIBaHUS) (PyHKIIUU.
0.IlTopsimox uccnenoBaHust GyHKIIMU C TTOMOIIBIO TPOU3BOJIHON U MOCTPOCHHE €€

rpaduka.

11.06nactb onpeaesieHus, IMHUU YPOBHS (DYHKIIMH JIBYX MIEPEMEHHBIX.

12.Ilpenen u HenpepbIBHOCTH GYHKUIUU JBYX EPEMEHHBIX.

13.Yactubie npousBouble. [lonnbiii quddepenimal.

14.9xctpemyMm GyHKIIUU IBYX NepeMeHHbIX. Hanbosbiliee 1 HauMeHbIee 3HaUCHUs
(GYHKIMU JBYX MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

15.11pousBoanas no HampaieHuto. ['paguent. KacarenpHas MI0CKOCTh U HOPMAaJb
K MOBEPXHOCTH.

16.Metoa HaMMEHBIINX KBAAPATOB ISl 00paOOTKU HKCIIEPUMEHTAIBHBIX TaHHBIX.



Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa

I'POSHEHCKHNI T'OCYJAPCTBEHHbBIII HE®TSIHOW TEXHWYECKWN YHU-
BEPCUTET
UMEHU AKAJJEMUKA M. JI. MUWIUJIMOHIIIUKOBA

Jlucruninna: Mamemamuxa
Nuctutyr HEDOTH U I'A3A cnermansHocty IT'U, HI cemectp Il

1. OGnacTh onpeaenenus, Mpeaes U HeMPEPHIBHOCTh (DYHKIIMHM HECKOJIBKUX MEPEMEH-
HBIX.
2. HaﬁTH HpOI/ISBO,I[HLIe byHKIUHI:

a)y= \/x_ +\/_x+\/_ 7,0)y= sm( je)y x®Inx; )y_arctgx

X2
3.BpraucnuTe npeaeisl, TpUMeEHss npaBuiio Jlonurans:
. 3x?+10x+3 . . sin7x
) lim=——=—— 6)lim —.
x> 3—5X° 4+ 2X x>0 X +1g° X

4. HaiiTn nHTETpaBI:

a)j(12x5+W—6+fj

\/_dx_aj dx

8)IarcthdX Z)J‘\/;_l m.

6)[\/—

Tperui cemectp

1. TlepBooOpaznas. HeomnpeaeneHnpiit UHTErpal, cBOMCTBA. Tabnuiia OCHOBHBIX MH-

TErpajioB.

HNHTerpupoBanue moaBeacHUEM o 3Hak auddepenimaia.

3aMeHa IEpEMEHHOM B HEOMIPEAEICHHOM UHTErpale.

NHTerpupoBaHue 1o 4acTsM.

WNuTterpupoBanue qpoOHO-palMoOHAIbHON (DYHKIIMH.

WNHTerpupoBaHre MPOCTEUIINX TPUTOHOMETPUUECKUX (PYHKIUH.

WNHuTerpupoBanre HppallMOHAIbHBIX (QYHKIIMM.

OnpeneneHHpli MHTErpAJl Kak MPEAEN HHTETpajJbHOM CyMMBblL. [Ipocteitmme

cBoiictBa. @opmyna HeroTona-JleliOnua.

9. Brruncnenue onpeaeneHHoro HHTErpaa ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM.

10.Bpruncienue onpeaeaeHHOro MHTerpajia ¢ MOMOIIbI0 WHTEIPUPOBAHUS MO Yac-
TSM.

11.HecoGcTBeHHble MHTErpanbl. [Ipu3Haku CXOIMMOCTH HECOOCTBEHHBIX HMHTErpa-
JIOB.

12.IlpunosxeHue onpeAeNeHHOT0 UHTETpajia: BbIUUCICHHUE IUIOMAACH TUIOCKUX (u-
ryp.

13.[lpunoxenue ONpeneeHHOr0 WHTErpaja: BBIYUCICHHE MJIMHBI JAYTH IJIOCKOM
KPHUBOM.

14 .TlpunoxeHue onpeaeieHHOro MHTerpalia: BHIYUCICHHE 00beMa Tela.

15. luddepennnanbapie  ypaBHEHUS: onpeaeneHue, nopsaaok Y, pemenue V.

NGk WN



16.IuddepennuanbHoe ypaBHEHHE 1-To Mopsiaka: onpeiesieHne; oolee 1 4acTHOE
pemenus. TeopeMa cyniecTBOBaHUS U €IMHCTBEHHOCTH pemienus s 1Y 1-ro
HopsiAKa.

17. 1Y ¢ pazaensomuMucs nepeMeHHbIMU: OTPEEICHUE U MOPSI0K pelIeHUsI.

18.0Onnopoansie 1Y 1-ro nopsiaka: onpeaeiaceHue 1 mopsioK peieHus.

19.JTuneitasie 1Y 1-ro mopsiaka: onpeaeieHue U MOpsA0K PEIICHUS.

20. Tudpepennmansubie ypaBHEHUS 2-TO TIOPSAIKA: ONPEACIICHUE, BUT OOIIETo pe-
LICHUS; TEOpEMA CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

21.Ilpocreiimue ypaBHEHUS, TOMYCKAIOIINE MOHIKEHUE TOPSAKA:
y'=f(x), y'=1(xy) y'=1(y.y).

22 . Jluneninnie JIY 2-ro mopsiaka: HEOAHOPOIHBIE M OJHOPOAHBIC ypaBHEHUS. Teo-
pemMa CylIeCTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

23.JIuneiinbie ogHOpoaHbIe JIY 2-r0 mopsiika: TeopeMa 0 CTPYKTYpPE €ro pemieHusl.

24 . Heonnopoansie muHeHbIe JIY 2-TO mopsiaka: Teopema o CTpyKType oO1ero pe-
HIEHUS.

25.Jlunelinbie ogqHOpoaHbIe 1Y 2-TO MopsijiKa ¢ MOCTOSTHHBIMU KO3(PUITMEHTAMHU.
XapakTepucTUYECKOE YPAaBHEHUE U CTPYKTYpa OOIIEro PEIIeHHUS .

26.Jlunelinpie HeoqHOPOAHBIE Y 2-TO Mopsi/iKa ¢ MOCTOSTHHBIMH KO3 dUIIMeHTaMU
CO CIIELIMAJIbHOW MPABOM YaCThIO.

27.Meton BapHaIlll¥ MPOU3BOJILHBIX MTOCTOSTHHBIX (MeTo JIarpanxka) .

28.Cucremsl muddepeHIHaIbHbIX ypaBHEeHUH. MeTo1 UCKITIOUEHHS] PEIICHUS ChC-
TE€MbI YPABHECHH.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa
'POSHEHCKHNI T'OCYJIAPCTBEHHBIN HE®TIHONW TEXHWYECKUU YHU-
BEPCUTET
MMEHU AKAJJEMUKA M. JI. MUWUINOHIIIUKOBA

JlvcuuninuHa: mamemamuxa
Nucturyr HEDTH H I'A3A cneumansHoctT [, HI'  cemectp Il

1. WHTerpupoBaHue Mo 4acTaM B ONPEICICHHOM UHTErpale.

2
2. BplUMCIUTH MHTETPAI: J' %
X* +4x+

1
3. Pewuts nuddepenumansusie ypasaenus: 1). (y—3)dx+2xydy =0, 2).
y"+6y'+9y=0.
o 3dx
4. Hantu uHTETpanbl: |cos(8+5x)dx, | — —————.
P Jos(@+5x)0x J.(3x+5)(x—2)

YerBepThlil cemecTp

1. YucnoBsie psibl, CXOJUMOCTh M PACXOAUMOCTH pPs0B. HeoOxoaumbie yCioBus
CXOJIMMOCTH, OCHOBHBIEC CBOMCTBA.

2. JlocTtaTo4yHble MPU3HAKU CXOJIUMOCTH 3HAKOTIOCTOSIHHBIX PSJIOB: CPABHEHUE Psi-
JIOB.



[Tpusnak JlanmamOepa, paauKaabHbIA U UHTETpaIbHbIN pu3Haku Komm.

3HakornepeMeHHbIe psabl. [IpusHak JleliOnuia.

AGcCoII0THas ¥ YCJIOBHAsI CXOJJUMOCTh YHCIOBBIX PSIOB.

OyHKIIMOHAIBHBIE Psi/Ibl, 007acTh cXoAuMOoCcTH. CTeNIeHHbIE Psbl, TEOpEMa

AbGemns.

/. VHTepBan u pagnyc CXOAMMOCTH, UX HAXO0XKICHHUE B MPOCTEHIINX CIyYasx.

8. Paznoxxenue QpyHKITHIT B CTENICHHBIC PSIBI.

9. JIBoitHoi1 nHTETpast. OCHOBHBIE TIOHSTHS B OMIPEICIICHU.

10.I'eomeTpuyeckuii cCMbICI JBOMHOTO HHTErpana. OCHOBHbBIE CBOWCTBA JBOMHOTO
MHTETpaia.

11.BpIiunciieHre IBOMHOTO MHTETpaia B AEKAPTOBBIX U MOJSAPHBIX KOOP/IUHATAX.

12.Tpoitnoit uaterpan. OCHOBHBIE MOHSATHS U CBOMCTBA TPOMHOIO HHTETpaIa.

13.Beruncienne TpOMHOT0 HHTETpasia B IEKAPTOBBIX KOOPINHATAX.

14.Cnyuaiinbie coObiTusi. CBOMCTBA BEPOATHOCTEN COOBITHH.

15.2OnemenTsl KoMOMHaTOpUKH. KOMOUHAIIMM 37IEMEHTOB.

16.YcnoBubie BeposiTHOCTH. DOpMYyIIa MOTHON BEPOSATHOCTH.

17.®opmyna bepaysmm.

18.JluckpeTHbie caydyalHbIe BEJIMYUHBI U UX YUCJIOBBIE XapaKTEPUCTUKH.

19.HemnpepbiBHbBIE CiTy4ailHbI€ BEJIMYMHBI U UX YUCIIOBBIE XapaKTEPUCTUKH

ook ow

Oobpa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa
['PO3HEHCKNI I'OCYTAPCTBEHHBIN HE®TIHOW TEXHUYECKUN YHU-
BEPCUTET
UMEHU AKAJJEMUKA M. JI. MUJUJTMOHIIIUKOBA

Jlucuuninvaa: mamemamuka
Nucturyr HED@TH U I'A3A crneruansHocty ', HI' cemectp 1V
1. YucioBble psAabl, OCHOBHBIE MOHSTHSI. HCO6XOI[I/IM06 yCJIOBUE CXOI[I/IMOCTI/I

(-1)"
2 Vn? +1

3. B gmuke 8 neraneit, S U3 KOTOpbIX — KauecTBeHHbIe. Haynauy usBiekaror 4 ne-
tanu. KakoBa BEpOSTHOCTh TOTO, YTO 2 U3 HUX — KAYECTBEHHBIE?
4.  CnyuaiiHas BeMuMHA X JaHa QyHKIMEH pacripeaenenus F(x):

2. HccnenosaTh Ha CXOOUMOCTD PSJIBL: 1) 4 1 2) Z( n+1j 3) Z
n=1

0 npu X<0
2
F(x)= —  1mpu 0<x<rx
Vs

1 npu X > 7,

Haiitu: mnotaocts BepostHocteit f (X) ; MaTeMaTnueckoe oxumanue M (X) ; qUcIep-
curo D(X); cpenHee KBaapaTHYECKOE OTKIIOHEHHUE o(X).

7.3. Tekymuii KOHTPOJIb
IlepBolii cemecTp
KonTposbHasi padoTa K nepBoii TeKyuiei arrecTanuu
1. Haiitu npousBenenue Matpuin A*B, ecnu:



2 3 5 2
A= ,B= .
-5 -4 6 -7
2. Pemmthb cuctemMy JTMHEHHBIX ypaBHeHHI MeTogamu Kpamepa u ["aycca

X, —3X, —9%; =8,

3X, +5X, + 7% =1,
2% + 2%, —3X%; =1.

3 4 2
3. Haiitu matpuiry A1 o6parnyio matpune A: |1 3 1
1 10
4. BBIYUCIUTH ONPEACTUTENb PA3I0KEHHEM 10 dJIEMEHTaM CTPOKH MJTU CTONOIA,
2 -3 0 1
HAGpaB MpeIBapuTebHO HyIH: |© ° 2 2
4 2 1 3
0 1 3 4

KonTposabHasi padoTra KO BTOPOH TeKyIllel aTTecTaluu

1. Jaubl Touku A, B u C. HaliTu: a) ob1iee ypaBHeHHE IPSIMON AB; 6) ypaBHEHUE
npsAMOii, mpoxoAsaueil uepes Touky C napajiesibHO IPsMON AB.

A(-1; 3), B(2; 5), C(5; 1).

2. CocTaBHUTh ypaBHEHHUE IJIOCKOCTH, MMPOXOIAIICH yepe3 TpU 3aJaHHBIC TOUKH
M,;(-2;0; 1), M, (L —2; 3), M,(4,-1 2;).

3. Bprunciuts npenenst:

NG tg5x , -8\" oI x—1-
a)llm—_zx_8-6 I|m—4x +5X—3 g)lim 9 :2) Ilm(—x 8) . e) lim XX~ 2 1 1.

>4 X2=16 ~ e 3XC+9x—12" 100 TX T o\ X9

Bropoii cemecTp
KonTpoabHas padora K nepBoii Tekyuiei aTrecTanuu

1. Haiitu mpou3BOAHBIC CIEAYIOMUX (HYHKITUH:

a) y=4J/X—-3+5Inx; 6) y=(X+3)tgx; 6) y :giL;; 2) y=arctgx’;
X° +2X

0) 2xy* —cosy=0, y, —?

2. BeIYMCIUTD NPEIEIIBL: q) ||m :6) lim 3x* —5x+6 -
2 %2 +1 x>0 Gy2 L 7x 1"

6) lim Y4X=3-3: lim S|5nx ;0) Ilm(xx7j

X—>-3 X2 — 9 X—>00

KonTpoJsbHas padoTa Ko BTOPOil TeKyllel aTrecTaluuu



1. Haiitu yactHoe 3HaueHue pyHkimuz = 2y — x¥ + y* B Touke M (4; 2).
2. Haiity 9acTHBIE IIPOM3BOAHBIE HEPBOTO U BTOPOIO Mopsiaka: a) z = x* + 2x%y —

2. x
Y% 03
. , 3. . sin(xy)
3. Beruncnouts penensr:  a) xl_l)r_nzx y; 0) )lcl_%l —

y—4 y—0
4. Insa pynxuun z = x> + y> — 3xy naiitu grad z B Touke A (1; -5)
5. Haiiti cymMy, pa3HOCTb, IPOM3BEICHHE M YACTHOE 2-X KOMILIEKCHBIX YHCET
z1=3+4ivuz,=2—-4i.

Tpernii cemecTp
KonTpoJsibHas padoTa K nepBoil TeKylei arrecTaluu
1. BpruucinuThs HEOIpEIEICHHBIE HHTETPAITIBI:

a)j(Bx \/7+—+ )

X, 6) I(4—5x) cos xdx;

dx; )J.\/i

X2+ X — 2
)J1+5x )I x+5

-1
2. BpluucnuTe onpeaencHHbIN HHTETpa: ) j

115 )Ifl

KonTposabHasi padoTa KO BTOPOH TeKyIlel aTTeCTaluu
1. Pemuth nudpepenniuanbubie ypaBHEHUS

2
a) xdy — y*dx =0; 6) y’+§y:6x3; e)y'zy—2+l+4; r)y”+(y')2 +1=0.
X X

2. Haiitu pemenune 3amaun Komm:  y" = xe*, y(0) =1, y'(0) = 2.
3. Pemuts quddepennmansuoe ypapHenue: " —3y'+2y=2x-3.

YerBeprhlil ceMecTp
KonTpoJsbHas padora K nepBoi TeKyuiei arrecraiuu
1. Beramcnuth ABOMHOM MHTErpal 1o obmactu D:

H6x2ydxdy, D:0<y<2, -1<x<0.
D

2. BwrauciauTh TpOWHON HHTETpAT:

(] 2x* +3y + 2)dxdydz,V :2<x<3,-1<y<2,0<z<4.

3. BpIuncauTh KPUBOIMHEIHBIN UHTETPAIL:

I xdl, rme L — orpe3ok mpsimoit ot Touku O(0; 0) mo Touku A(1; 2).

2 Jx
4. BBIYUCIHTH IOBTOPHBIA HHTETPAI Idx I (x> +2y)dy.

KonTpoJsbHas padoTa Ko BTOPOil TeKyllel aTTecTaluuu



[EEN

nrapa Oenbie u 1 map 4€pHBIN.

N

HOCTb TOT'0, YTO TOIAyT POBHO JBOE U3 HUX.

3. B niepBoii kop3uHe 5 6enbIX U 2 4€pHBIX I1apa, BO BTOPOH Kop3uHE 4 OenbiX U 3 4€pHbIX mapa. 13
NepBOM KOP3UHBI BO BTOPYIO MEPEKIaIbIBAIOT 2 1Iapa, 3aTeM LIapbl BO BTOPOM KOP3UHE TIATENb-
HO IepeMenInBatoT u 6epyTt oTtyAa 1 map. KakoBa BeposSTHOCTh TOTO, YTO ATOT IIap OesbIii?

S

6) CPEAHEKBAAPATHYCCKOE OTKIIOHCHUC.

. B xop3une 8 6enbix u 6 u€pHbIX mapos. Haygauy 6epyt 3 mapa. Haiitu BeposiTHOCTB TOT0, UTO 2

. JlaHa muckperHas ciaydaiiHas BennunHa X. HallTu: a) MaTemMaTH4ecKoe OXKuaHue; 6) TUCIIEPCHIO
X|-5|-1]3|5]6
plodfo2|orfo2]02

7.4. Kputepuu onieHuBasi TeKyllel, pyOe:KkHOii M MPOME:KYyTOUHOHATTeCTAIUN
Onucanue nokasaTeneil U KpUTEpUEB OLICHUBAHNS KOMIIETEHIIMKM Ha Pa3JIMYHbIX dTarax
ux (opMupoBaHUs, OMUCAHUE IKAIBI OIECHUBAHMUSI.

Tpoe cTpesKoB CTPENSIOT 10 MUILEHHU ¢ BeposTHOCTAMH nonananus 0,3; 0,7 u 0,9. Haiitu BeposiT-

b

KpuTtepuu onleHUBaHUs Pe3yJIbTATOB 00y4eHUs HanmMeHoBaH
ILiianupyemble pe3yJibTaThl MeHee 41 41-60 6aas0B | 61-80 6anaos | 81-100 6aytoB He
0CBOEHHSI KOMIIeTeHIHH 0aJI71I0B (yaoBJeTBo- (xopo1o) (OTJINYHO) OLIeHOMHOT0
(Hey/I0BJIETBO- | PHTEJILHO)
pUTEJIbHO) CpeacTBa

OIIK-3 CnocodeH npuMeHSITh OCHOBHBIE M0J10:KeHUs (PYHIAMEHTANbHBIX €CTeCTBEHHBIX HAYK M HAYYHbIX TeOpuii
MPU NPOBeJeHNH HAYYHO-HCCIeJ0BaTeIbCKUX Pa0OT M0 H3YYEeHHIO U BOCIIPOU3BOJACTBY MHHEPAJIbHO-ChIPbeBOii

0a3bl

3HATH: OCHOBHBIE [TOHATUS U @parmentapubiec|  Hemonnbie | Chopmupo- Ccopmu- KommuiekT 3ananuii
METOIbl TUHEHHOI anreophl, SHAHUA SHaHuA BaHHbIC, HO | POBAHHBIE cuc- | VA BEITOIHCHITT

i TeMaTH-4ECKHUEe PyOexKHEIX arre-
AQHATUTUYECKOW TEOMETPHH, coJieprKaniue CTalHil, BOTIPOCHT
MaTEMATUYECKOI0 aHalii3a, OTAEJILHBIE 3HaHUA o Te-
mudepeHIraTbHbIX ypaBHe- poOeITbI MaM/pasjenam Bbl-
HUH, TEOPUH BEPOSITHOCTEH 1 3HAHHSA HOCHMBIC Ha 5K3a-

N MEH, 3K3aMeHaIH-
MaTeMaTHUECKON CTaTUCTUKH. OHHBIE GHIICTEL
'YMeTh: COCTaBIATh YpaBHEHUS YacTryHbIe HermosHbie VMeHus Cdhopmupo-
MpPSIMBIX U KPUBBIX JIUHUNA HA YMEHUS YMEHUS NOJHEIE, BaHHbIE
TUTOCKOCTH U B TIPOCTPAHCTBE, I0- YMEHUS
N JIOITyCKAIOTCS
BEPXHOCTEH BTOPOTO MOPSIKA,
ImudhepeHInpoBaTH U HHTETPUPO- HeOobIIIHE
BaTh (YHKI[UK OJHOW U HECKOJIb- OIIMOKHU
KHUX TIEpEMEHHBIX, PENIaTh Mpo-
cteiimme auddepeHnantsHbIe
YpaBHEHHS, UCCIICIOBATH HA CXO-
IMUMOCTD Psi/Ibl, HAXOUTh YUCIIO-
BBIC XapaKTEPUCTUKHU CITyJaifHBIX
BEJTUYMH.
BiiajieThb: METOIAMH T10- YacTuunoe Hecucrema- | B cucrema- VYcnemHoe u
CTPOEHUS] MATEMAaTUYECKUX BIIAZICHNC TUYECKOe TUYECKOM cucTeMaTH4e-
MOJIEIJICH MPH PEIICHUN HaBBbIKAMHU NPUMEHEHHE | mppmenennn | CKOC IPHMCHE-
[MPOU3BOJICTBEHHBIX 3a/1a4. HAaBBIKOB HaBBIKOB j0- | HHE HABBIKOB
MYCKAIOTCS
Ipo0eITsl

8.0codenHocTH peajn3alui THCHUILJIMHBI AJId UHBAJIU/IO0B U JIHII C

OrpaHH4Y¢HHbBIMH BO3MOKHOCTAMMU 3/10POBbHA

JIjist ocy1ecTBICHUSI MPOLEAYDP TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPO-

Me)KYTOLIHOI\/'I arTecralnu 06yanOHIHXC$I CO31aHbI (1)OHI[LI OICHOYHBIX CPCACTB,



aJanTUPOBAHHBIE JJI1 MHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSAMH 3/10-
POBBSI U TTO3BOJISIFOIINE OIICHUTH JOCTUKEHHE UMHU 3aIJIAHUPOBAHHBIX B OCHOBHOM
o0pa3oBaTenbHOI MporpaMMe pe3yiabTaTOB OOYUYEeHHS U YPOBEHb CHOPMHUPOBAH-
HOCTHU BCEX KOMIIETEHIIUH, 3asIBJICHHBIX B 00pa3oBaTenbHOM nporpamme. Gopma
MIPOBEICHMS TEKYILEH aTTeCTallu U CTYAEHTOB-UHBAJINI0B YCTAHABIUBAETCSA C
y4eTOM UHAUBUIYAIBbHBIX MCUX0(U3NIECKUX 0COOCHHOCTEN (YCTHO, MUCBMEHHO
Ha Oymare, TUCbMEHHO HAaKOMIIbIOTEpE, B (popme TecTupoBanus u T.11.). [Ipu tec-
TUPOBAHUU JJI CITA00OBUASIIIUX CTYJIEHTOB UCIIOJIb3YIOTCS (DOHABI OIICHOYHBIX
CPEICTB ¢ YKpyNHEHHBIM mipupToM. Ha 3K3aMeH npuriamaercs COnpoBOXKAaL0-
II1I, KOTOPBI 00ecrieunBaeT TEXHUYECKOE CONPOBOXKACHHE cTyAeHTY. [Ipu He-
00XOJMMOCTHU CTYJEHTY-UHBAINUY IPEAOCTABISIETCS JOMOIHUTEIBHOE BpEMS IS
MOATOTOBKM OTBETA HA SK3aMEHE (unn 3auere). OOyyaroumecs ¢ orpaHu-
YEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbsl U 00yUaIOLIUECs HHBAJIU/BI 00€CTIEYNBAIOT-
Csl IEYaTHBIMU U 3JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcaMu (IIpOrpaMMBl,
y4eOHBIC MOCOOUS ISl CAMOCTOSITEILHOM pabOTHI U T.A.) B (hopMax,aqanTHpOBaH-
HBIX K OTPaHUYEHUSIM UX 310POBbsI U BOCTIPUATHUS HHPOPMAIIIH:

1) JJISI THBAJIMAOB U JIMI C OI'PaHUYCHHBIMH BO3MOKHOCTAMM 310POBbBA
M0 3PEeHHIO:

- JIJIS1 CJIeMbIX: 33/IaHMS JIJIS BBITTOJTHEHUS Ha CEMHHApaxX U MPaKTHUYECKUX
3aHATHSAX 0DOPMIISIFOTCS pesibepHO-TOUeUHbIM TpudToM bpaiins wiu B Buze
AIIEKTPOHHOTO JOKYMEHTA, TIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEPA CO CTICITHAITH-
3UPOBAHHBIM IIPOTPAMMHBIM O00ECIICUCHUEM JIJIS CIICTIBIX, JIMOO 3aYMTHIBAIOTCS
ACCUCTEHTOM; MIMChbMEHHBIC 3aJaHKS BBITIOJTHAIOTCS Ha Oymare peiabedHo-
TOYECYHBIM IIpr(TOM bpaiinsg mim Ha KOMITBIOTEPE CO CITCIUATU3UPOBAHHBIM
MPOTPAMMHBIM 00ECTICYCHHUEM JIJISI CIICTIBIX TUOO HATUKTOBBIBAIOTCS ACCUCTEHTY;
0OyJaroIUMCs 1T BBITTOTHCHHS 3aJJaHuUs TIPH HEOOXOIMMOCTH MTPEA0CTABIISCT-
Csl KOMIUTIEKT MUCbMEHHBIX MPUHAIC)KHOCTEN nOymara Jjist mucbMa pesbeHO-
TOYECUHBIM IIprdTOM bpaiing, KoMIbl0Tep CO CICIHATM3UPOBAHHBIM TPO-
IPaMMHBIM 00€CIICUCHUEM JTS CIICTIBIX;

- 1JIM1 CJIA0OBUASIIMX: 00ECTICUNBACTCS MHANBUYaTbHOE PAaBHOMEPHOE
ocsemienue He MeHee 300 mrokc; 00yUYaroIIMMCS JJIs1 BEITIOJIHEHUS 3aJIaHUS TIPU

HCO6XOI[I/IMOCTI/I npeaOCTaBIICTCA YBCIIMIMNBAOIICC YCTpOﬁCTBO; BO3MOXHO



TaK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPOMCTB; 3a1aHuUs IS
BBITIOJTHEHUS 3a1aHUi OPOPMIIAIOTCS YBEIMUEHHBIM HIPU(TOM;

2) JUTSI UHBAJIMJIOB | JIHII C OTPaHUYCHHBIMU BO3MOXXHOCTSIMHU 3/I0OPOBBSI
Mo CJyXy:

- JIA TIAYXUX U CJIﬁﬁOCJIbIHIaIHI/IX: o0ecreynBaeTcs HATNUYUE
SBYKOYCHHHBaIOHIGﬁ allrapaTypbl KOJULICKTHUBHOTI'O I1I0JIL30BAaHUSA, IIPH
HGO6XOI[I/IMOCTI/I 06y‘-IaIOHII/IMC$I MMpCAOCTABJIACTCA 3BYKOYCHIIMBAIOIIAA
arIraparypa HHAWBUAYAJIbHOT O ITOJIb30BAHUA, IPECAOCTABIIAIOTCA YCIYTHU
Cyp/IOTIEPEBOIUNKA;

- JIA CJICNOTJIYXHUX NOITYCKACTCA IMPUCYTCTBUC ACCUCTCHTA, OKA3bIBAIOIICTO
yCIIyT TU(MIOCYpAonepeBoUNKa  (TOMHUMO TPEOOBAHMM, BHIIIOTHIEMBIX COOT-
BECTCTBCHHO JIs CJICIIBIX U FJIYXI/IX);

3) AJI1 JIML € TAKCIIBIMU HAPYIICHUAMUA pEUM, INTYyXHUX, CJ'Ia6OCJ'IBIH_IaI_HI/IX
JICKOIMU 1 CCMUHAPLBI, IIPOBOJAHUMBIC B YCTHOP'I (bopMe, IIPOBOJATCA B MUCHMEHHOMN
(opwme;

4) AJIsI THBAJIMAOB U JIMI[ C OTPAaHWNYCHHBIMH BO3MOKHOCTAMHU 3/ I0POBbA,
HMCIOIIIUX HAPDYIICHUA OIMMOPHO-ABHIaTC/ILHOI0 allmapara:

- JIJIS1 JIUIT C HApYyIIEHUSMH OTTIOPHO-BUTATEILHOTO arapaTa, HapyIieHus-
MU JIBUTATENBHBIX (QYHKIIUNA BEPXHUX KOHEYHOCTEHW WM OTCYTCTBUEMBEPXHHUX KO-
HEYHOCTEH: MIChbMEHHBIC 3a/TaHHSI BHIMOJTHIIOTCS Ha KOMITBIOTEPE CO CIICIIHATA3H-
POBaHHBIM MPOTPAMMHBIM 00€CTICUCHUEM UM HAJUKTOBBIBAIOTCS ACCUCTEHTY;
BBITIOJTHCHHE 33JIaHN (TECTOB, KOHTPOJIBHBIX padOT), MPOBOAMMBIC BIIMCHbMEHHOM
dhopme, TPOBOSITCS B yCTHOM hopMe MyTeM orpoca, Oece bl ¢

oOydJarommcs.
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8. MaromaeBa M. A. IIpakTuky™m 1o Bbiciiei Mmarematuke. Yacts 1, 2. YuebHo -
Meroandeckoe nmocodue.-I'posnsrit, U ITTHTY, 2014.

9. Kapaxka3psn C.A. [lupdepenuuanbHoe ucurciaeHne QyHKIUU OJHOW MEpEeMeH-
HOUM [DnekTpoHHBIA pecypc]: yuebnoe mocoome/ Kapakaspsin C.A., Ilak D.E.,

ConoBeéBa O.B.— DOnekrpoH. TekcroBeie jgaHHbie.—  CII6.: CaHkrt-
[lerepOyprckuii rocyapCTBEHHBIH apXUTEKTYPHO-CTPOUTENIbHBIA YHUBEPCH-
TeT,ObC ACB, 2015.—99¢c.—Pexum JIOCTYIIA:

http://www.iprbookshop.ru/33307.— DBC «IPRbooksy, 1o maposio.
10.banaun K.b. KpaTtkuii kypc BbIcIIed MaTeMaTHKH [DJIEKTpOHHBIN pecypc]:
yueOnuk/ K.B. banaun [u np.].— DneKkTpoH. TeKcToBbie JaHHble.— M.: Jlankos
u K, 2015.— 512 c.— Pexum nmocryma: http://www.iprbookshop.ru/14611.—
OBC «IPRbooksy, o mapouto.
11.MarameBa X.II., CocniambexoBa JI.C. COOpHUK aTTECTAllMOHHBIX 3aJ]aHUM MO
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12.1MMusoBa 3.B. Teopus BepoATHOCTEM W MaTeMaTW4yecKas CTATUCTHKA [DJeK-
TPOHHBIN pecypc]: yueOHoe nocobue/ [lunosa 3.B., HunoB O.1.— DnexTpoH.
TekcToBble nanHbie.— CapartoB: Aif [1u Ap byke, 2015.— 158 ¢.— Pexum moc-
tyna: http://www.iprbookshop.ru/33863.— DbC «IPRbooksy, no napouito.
13.Psioymiko A.Il. [u ap.]|aauBuayanbHblEe 3alaHus TO BBICHIEH MaTeMaTHKE.
Yacte 1. Jluneiinas u BekTopHas anreOpa. AHamutuueckas reomerpus. dudde-
peHIMaIbHOe HCcUuciIeHUue (GYHKIUNA OJHOW TMEepeMEHHON [DIIeKTpOHHBIN pe-
cypc]: yueOHOe mocobone.— DIIEKTPOH. TEKCTOBBIC JaHHbIC.— MMUHCK: BpImaii-
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Ipumeuanue. YkazaHHbIC MaTepUATHl UMEIOTCS HA Kadeipe ¥ B YATATHHOM 3a7I¢ YHH-
BEPCUTETA, a TAKKE HA caiTte KadeIpbl, OTKy/Ia CTyICHT MOXKET OCIUIAaTHO CKavaTh HEeOOXOIH-
MBI MaTEepUaL.
HNurepHer pecypcebl
1. Caiit kadenpsl «Bpiciias 1 npuUKIaIHas MaTeMaTHKay: VM-ggntu.ru
2. http:// www.iprbookshop.ru
3. http://e.lanbook.com

10. MaTepuajibHO-TeXHHYECKOE o0ecniedyeHne JUCHUIINHbI
3a xadenpoii «Briciias v mpuKIaHAs MaTEMaTHKa» B TJIABHOM y4eOHOM KOPITyCe

3aKperuieHbl JeKnuoHHas ayautopus Ne 1-08, ayautopuu 1uisi IpOBEICHUS MpPaKTHYIEC-
ckux 3aHsaTui NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, G0IBIIMHCTBO U3 KO-
TOPBIX OCHAIIEHO TabiuiamMu, rpadUIecKUM MaTepuajoM, YepTeKamMH 1O JIMHEWHON
anredpe, dJe€MEHTaM BEKTOPHOM aireOpbl, aHATUTUYECKOW reoMerpuu, nuddepeHiiu-
QTBHOMY HWCYHMCICHUIO (YHKIMA OJHOW TMEepeMEHHOW, MHTErPajbHOMY HCUYHUCIICHUIO;
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aya. Ne 2-12 ciy’kUT B Ka4eCTBE KOMIIBIOTEPHOTO KJjlacca, II€ YCTAaHOBJIEHBI 12 KOMIIb-
I0T€POB, KOTOPbIE MCHOJB3YIOTCS JJII CAMOCTOSITEILHOM pabOThl CTYIEHTOB; 37€Ch JKE
BO3MOHO HCMOJb30BAHUE KOHTPOIUPYIOLIUX MPOrpaMM Jjisi puéMa 3a4ué€ToB U dK3a-
MeHOoB. Ha xadenpe numerorcst ”HTepakTUBHAsS JOCKA U IUAMIPOEKTOP.

11.lonosiHeHusi M U3MeHeHHsI B padoyell mporpaMmMe Ha y4eOHbIH 1o/

JloToIHEeHUSI K U3BMEHEHHUS B paboyue MPOrpaMMbl BHOCATCS €KETOTHOTIEPE]]
HayaJIoM HOBOTO y4eOHoro roja rno ¢popme. U3meHeHust J0IKHBI 0QOPMIISITHCS

AJOKYMCHTAJIBHO 1 BHOCATCA BO BCC YUYTCHHBIC SK3CMILJIAPHI.
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