1. Mecto n neau fucHMIUIMHBI (MoayJasi) «MaTtemaTuka» B cTpykrype OIIOII

Juctummaa «MaremaTuka» OTHOCHTCS K 0a3oBoi yactu biioka 1 «/luciuminael (MO )»
OIIOII mo nampapinenunto moarotoBku «lIpuknamnas wHDOpMaTHKa» (KBamudUKAIUA (CTETICHB)
«bakanaBp»).

JucnunnmHa o0s3aTenbHa Ui OCBOEHHS BO BTOPOM U TpeTbeM ceMecTpax. EE m3ydenue
OTHPAETCs HAa 3HAHUS, YMEHUS ¥ HABBIKH, MIOTYYCHHBIE CTYJCHTAMH MPU U3YYCHHUH alreOphl U reo-
MeTpUU B 0011e00pa30BaTEIbHON MIKOJE U CPEIHUX CHEIUANbHBIX YYEOHBIX 3aBEICHUAX, dJIEMEH-
TapHOM MaTEeMaTUKHU B BY3e€.

JlaHHBIH Kypc SIBISETCS MaTeMaTHUYecKOW OCHOBOHM JIJIsl MHOTHX Pa3/ieioB OOJIBIIMHCTBA 00-
IICHAYYHbIX U CIEUHUAJBHBIX IUCHUIUIMH TakKHX, Kak «Teopusl BEpOATHOCTEH M MaTeMaTHYecKas
CTaTUCTHKA», «MaTeMaTHUYEeCKUE METOAbl IPUHATHUS PELICHUI», «MeToIbl MOJEIUPOBAHUS COLIM-
AITbHO-9KOHOMHYECKHX MPOIIECCOB», « IKOHOMHUKA MPEINPUATHS», «DU3HKa».

M3yuenue nucuurmiiabl «MartemaTuka» SIBJISETCS BaKHOM COCTaBHOW 4YacCThIO MOATOTOBKHU
OakanaBpa U UMEET CJIEIYIOIINEe OCHOBHBIE LIEJIU:

- IO3HAKOMUTH CTYJEHTOB C OCHOBAMU aIllapara BBICIIEH MAaTEMAaTUKH JJI1 PELIEHUS TEope-
TUYECKHUX U MPAKTUYECKUX 3a/1a4;

- BOCIIUTATh aOCTPAKTHOE MBINUICHHE, HE MPUBSI3aHHOE K KOHKPETHBIM YCIIOBUSM U 00CTOS-
TEJIbCTBAM;

- Pa3BUTH JIOTUYECKOE MBIIUIEHUE, HAYUYUTh CTPOUTH JIOTUYECKUE LIETIOYKH PACCYXKIAECHUM, B
Hayajie KOTOPBIX CTOAT HE BHI3bIBAIOIINE COMHEHUS (DaKThl U MOJIOKEHHUS, a B KOHIIE — MPaBUJIbHBIE
BBIBOJIBI;

- IPUBUTH BBHICOKHE CTaHAAPThl CTPOTOCTU B JI0KA3aTENbCTBE WJIM OOOCHOBAHUU PE3YNIbTaTOB
HUCCIECI0BaHUM;

- popMHupoOBaHUE HAYYHOT'O MUPOBO33PEHHUS CTYJCHTOB;

- popmMupoBaHUE MATEMATHYECKUX 3HAHUI, YMEHUI 1 HABBIKOB, HEOOXOAMMBIX TSI H3y4CHUS
JIpYTUX OOIIEHAYYHBIX U CHEIHATbHBIX JUCIMILINH;

- (hopMmupoBaHUE TUYHOCTH CTYJIEHTA, PA3BUTHE €T0 WHTEIUIEKTa M YMEHUS JIOTUYECKU U aJl-
TOPUTMHUYECKHU MBICIIUTB;

- (hopMHpOBaHNE YMEHHUI U HABBIKOB, HEOOXOIUMBIX MPHU MPAKTUISCKOM MPUMEHEHUU MaTe-
MaTUYECKUX MOJENEd U METOJOB I aHAJIW3a U MOJEIUPOBAHUS CIIOKHBIX CHUCTEM, MPOLECCOB,
SIBIICHUH, /ISl TIOUCKA ONTHUMAIIBHBIX PEIICHUI 1 BRIOOpA HAUTYUIINX CIIOCOO0B UX peaTU3aIlHH.

Baxueiimue 3amaun npenojiaBaHus MaTEMaTHKU COCTOSIT B TOM, UTOOBI Ha MpPUMEpPax mare-
MaTHUYECKHX 00BEKTOB M METOOB MPOIEMOHCTPUPOBATEH CTYIEHTaM CYIIHOCTh HAYYHOTO IMOAXO0/a,
cnenupuKy MaTeMaTHKH, HAYYUTh CTYJEHTOB IpUEeMaM HCCIIeI0BaHUs U PElIeHHs] MaTeMaTUYecKu
dbopManr30BaHHBIX 337a4, IPUBUTH HABBIKK CAMOCTOSITEIIBHON PaboOThl ¢ MATEMAaTUYECKOM JINTEpa-
TYpOil.

2. Ilnanupyemble pe3yJabTaThl 00y4eHUs MO JUCHHUILIHHE (MOaY/II0) «MaTemMaTHuKa»,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTaTaAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpPaMMBbl
(KkoMMeTeHIUSIMH BBINTYCKHUKOB)

dopmMupyemblie
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OIIK-3:
CIIOCOOHOCTBIO
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O06magars

B pesynpTaTe OCBOCHHS AMCHMILTUHBI OOYYaAIOUTUIICS
JTOJKEH:

31 (OIIK-3) 3nams ocHOBHBIE pa3feiibl Kypca BbICIIEH
MaTeMaTUKH, HEOOXOIUMBIE I JOTHYECKOIO OCMBICIICHUS U
o0paboTku wHpOpManuu B MPO(HECCHOHATBLHOU ESTEIbHO-
CTH;

V1 (OIIK-3) Ymems npuMeHATh Ha NPAKTUKE 3HAHMS
BBICIIEN MAaTEMAaTHUKU MIPU MOCTAHOBKE M PEIICHUH MaTEMaTU-
YECKHUX U MPUKIAIHBIX 33]1a4;

B1 (OIIK-3) Braoems MmaTreMaTUYECKUM amnmapaToM, OC-
HOBHBIMU METOJAaMH TIOCTAHOBKM W PEIICHUS MaTeMaruye-
CKHX M MPUKIAIHBIX 3a7a4, HEOOXOAUMBIMU JIJIsl Tpodeccuo-
HaJIbHOW JIESITENbHOCTH.

3. CTpyKTypa M cojep:KaHue JUCUUIINHBI (MOays) «MaTeMaTHKa»

O0beM TuCHMITIMHBI (MOYJIS) I OYHOM (popMbl 00ydeHus cocTaBisieT 10 3a4eTHBIX eAUHUIL, BCe-
ro 360 gacoB, U3 KOTOpbIX 196 4. cocTaBiseT KOHTaKTHas paboTa 00yJaronierocs ¢ mpemnoaBare-
neM (64 4. 3aHATUS JEKIUOHHOTO TUMA, 128 4. mpakTUYecKue 3aHsATHs, 4 4. KOHTPOJIb CAMOCTOS-
TEIBLHON PabOTHI), 72 4. - MEPOTIPUATHSI IIPOMEKYTOYHOTO ATTECTAIIMUKOHTPOIIS, 92 4. cocTaBiseT

caMoCTOsITeNIbHAsE pPaboTa 00YJIarOIIeToCs.
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Tema 1. Beeoenue 6 ananus (npeden nociedo8amenrbHOCMU, NPeoeil U HenpepbleHOCMb (Y HK-

yuu)

1. IloHsiTHE YKMCIIOBOM MOCJIEIOBATEILHOCTH U €€ mpezaesia. TeopeMbl 0 CXOSAIIUXCS MOCcIe-
noBarenbHOCTAX. OrpaHMdeHHble, 0ECKOHEYHO Malible, 0ECKOHEYHO OOJbIIME MOCIeI0BaTEeNbHO-
ctu. Yucno e . [IpaBuiia BBIYMCIEHNS TIPEIEIOB YHCIOBBIX ITOCIEA0BATEIBHOCTEN.

2. llonstue npenena ¢hyaknuu. OCHOBHBIE TEOPEMBI O Tpezenax (GpyHkiui. 3amedarenbHbIe
npenensl. beckoneuHo Oombiime U OecKkoOHeUHO Manble pyHKwH. [IpaBuia BRIYUCICHUS TIPEICIIOB

YUCJIOBBIX ()YHKIIH.

3. Tlonstue HempepwsiBHOCTH (yHKIHH. CBOMCTBAa (QPYHKIIWN, HEMPEPHIBHBIX Ha OTpPE3KE.

Codepofcanue 0MCT/[MI’ZJZMHbl no memam

Knaccudukanus Touek paspoiBa.

Tema 2. Jugppepenyuanvroe ucuucienue Gyukyuti 0OHOU nepemerHHouU.
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1. IlpousBonnas. duddepenuupyemocts ¢ynknunu. HenpeprsiBHOCTh auddepeHunpyembix
byakumii. ['eomeTpudeckuii cMpica ipou3BogHon. Juddepeniman GyHKInu, €ro reOMeTpUIECKUMA
cmbicit. [IpaBuna nuddepenunposanus. Tabnuna npon3BoaHbIX. [Ipon3BoaHbIE COKHON U 00paT-
Ho#t ¢pyHkumu. [Ipon3BoaHbie u nuddeperrans Beicmux nopsiako. ®opmyna Teinopa.

2. Teopemsl @epma, Poss, Komn, Jlarpanska, ux npuMenenue. [Ipasuna Jlonurans.

3. UccnenoBanue GyHKIUHA C TTOMOIIBIO METOAO0B MU PEepeHIIMATBHOTO UCUUCICHUS: YCIIO-
BUSI BO3pacTaHMs M yObIBaHUS (DYHKIIMI, SKCTPEMyMbl ()YHKIMN, HANpPABICHUE BBIMYKJIOCTH T'pa-
¢dbuka GyHKIIUU, TOUYKH meperunda. AcumnToTsl rpaduka Gyakmuu. OOmas cxema UCCIeI0BaHUs U
noctpoeHus rpaduka QyHKIUU. 3a7aud Ha HAauOoJbllee W HaUMEHbIee 3HaueHHs (YHKIUHM Ha
IPOMEXKYTKE.

Tema 3. Humeepanvhoe ucuucieHue Qyukyuti 00HOU nepemerHoll.

1. ITepooOpasnas. Heonpenenennslid mHTETpaj, ero cBoicrea. Tabmua unaterpanos. [Ipue-
MBI HHTETPUPOBAHUS: 3aMEHA IIEPEeMEHHON, MHTETPUPOBAHUE 110 YACTSAM, HHTEIPUPOBaHUE APOOHO-
panroHaIbHBIX (QYHKITHIA.

2. NnTerpanbHble cyMMBbl. OlpeieIeHHbI UHTErpall, €ro reOMETpUYECKUil cMbIcil. M3MeHe-
HUE TpaHUll UHTETPUPOBAHMS IIPU 3aMEHE MEPEMEHHbIX. MeTo MHTErpupOBaHUs MO YacTAM IS
MIOMCKA ONPEeNICHHOT0 HHTerpaia. Beraucnenue miomaneit miockux ¢puryp. HecobcTBeHHbIe HH-
terpaisl [ pona.

Tema 4. Jlunetinas ancedpa.

1. [lonsTne marpunsl. Buasl Mmatpun. JlelicTBUs HaJ MaTpuLlaMH U X CBOWCTBA.

2. Onpenenurenu KBaapaTHbIX MaTpull. CBOMCTBA ONPEIECTUTEIICH.

3. O6patHast marpuna. JInHelHas 3aBUCUMOCTh CTPOK MATPHIIbL. DJIeMEHTapHbIe MTpeodpa3o-
BaHMs MaTpull. [IpuBeeHre MaTpULIbI K CTyIIEHYaTOMY BUAY. PaHr MaTpHIlbL.

4. Kpurtepuili COBMECTHOCTH HEOIHOPOJHOM CHCTEMBI JIMHENHBIX ypaBHeHUI. Teopema Kpo-
Hekepa-Kanemu. KBaapaTtHple HEOTHOPOIHBIE CHCTEMBI JTMHEHHBIX ypaBHeHUH. MeTton oOpaTHOM
matpuilsl 1 popmynsl Kpamepa.

5. HaxoxxneHue penieHuid nporu3BOJILHON CUCTEMBI IMHENHBIX ypaBHeHU. Meton ["aycca.

6. CoOcTBEeHHbIE 3HAYCHHS U COOCTBEHHBIE BEKTOPBI MATPHII.

7. KBagpatuunbsie (OpPMBI.

Tema 5. Ananumuueckasn ceomempusi Ha NIOCKOCMU.

1. YpaBHeHus npsiMoii Ha 1uiockocTH. HopmanbHbli BekTOp mpsiMol. PaccTosiHME OT TOUKH
JI0 TPSIMOM. YToi MEXIy ABYMSI MPAMBIMHU. Y CIOBHS MapaJUIEIbHOCTH U MEPHEHIUKYISIPHOCTH
JIBYX MpsAMbIX. Touyka rnepeceueHus AByX MpsiMbIX.

2. JluauM BTOpPOTO TOpsANIKAa HA TUIOCKOCTH: OKPY)KHOCTb, JJUIMIIC, THUnepOoia, mapadona.
DKCIEHTPUCUTET, JUPEKTPUCHI U POKYCHI KPUBBIX BTOPOTO MOPSIKA HA TUIOCKOCTH.

Tema 6. Ananumuueckas ceomempusi 6 nNPOCMPAHCMEe.

1. Tlonstue Bexropa. HynmeBoii BekTop. JnmmHa Bektopa. Kiaccudukamus BEeKTOpoB B Tpo-
cTpaHcTBe. lIpsaMoyronbHas cuctema KOOpIMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa M TOUKH.
VYcnoBusa KOJUIMHEAPHOCTH JBYX BEKTOPOB M KOMIUIAHAPHOCTH TPEX BEKTOPOB. JIMHEWHBIE Onepa-
LM HaJ BEKTOPAMM B NPOCTpaHCTBE. VX CBOMCTBA U BBIpaKEHUE Yepe3 KOOpAUHAThL. JIMHA BEk-
Topa. PaccrosHne mexnay nByms Todkamu. CKansipHOE, BEKTOPHOE M CMEIIAHHOE NPOU3BEACHMUS
BEKTOpOB. OCHOBHBIE CBOWCTBA. BhIpakeHne uepes3 MpsIMOYTOJIbHbIE KOOPJAUHATHI. MIPOU3BENECHUS
BeKTOpOB. IIpocTeiimne 3anaun, pemaemMple BEKTOPHO-KOOPAMHATHBIM METOAOM B IIPOCTPAHCTBE.

2. IImockocTy B IPOCTPAHCTBE. YPaBHEHMs IJIOCKOCTH B IPOCTpaHCTBE. HopManbHBIN BeEk-
TOp IUIOCKOCTH. PaccTosiHMEe OT TOYKH O IUNIOCKOCTH. YTOJI MEXIY ABYMs IJIOCKOCTSAMU. Y CIOBHS
NapaJUIEIbHOCTH U IEPIIEHUKYISIPHOCTH IBYX IIOCKOCTEH.

3. Buael ypaBHEeHUIl NpsAMOM B MPOCTpaHCTBE. YCIIOBUS MAapayIENbHOCTH U MEPNEHIANKYISIPHOCTH
ABYX MNPSAMBIX B ITPOCTPAHCTBC. Vron MCKAY ABYMS NPSAMBIMU B ITPOCTPAHCTBC.
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4. Yron Mexzay IpsMOU U INIOCKOCTBIO B IPOCTPAHCTBE. Y CJIIOBHS MApaJUICIbHOCTU U IIEp-
NEHAUKYISPHOCTH NMPSMOM U IJIOCKOCTH B IIPOCTPAHCTBE.

Tema 7. Quppgepenyuanvroe ucuuciernue yuKyui HECKOIbKUX NEPEMEHHDIX.

1. ITonsiTue pyHKIIMM MHOTUX TepeMeHHBIX. [Ipeaen u HenpepbIBHOCTh (PYHKLMU ABYX IE€pe-
MeHHBIX. YacTHbIE MPOU3BOJAHBIE MEPBOTO mopsaka. ['pagueHt. YacTHble MPOU3BOAHBIE BBICIIMX
nopsiakoB. Teopema 0 paBeHCTBE CMEIIAHHBIX MPOU3BOAHBIX. Juddepenimansl GyHKINN OT IABYX
MEPEMEHHBIX.

2. DKeTpeMyMbl (QYHKIUH JIBYX IIEPEMEHHBIX. Y CJIOBHBINA IKCTPEMYM.

Tema 8. ObvikHoenHbIe OupPepenyuanvhvie ypagHeHus.

1. nddepennnansHoe ypaBHEHHE MEPBOTO MOPSIKA, €r0 FeOMETPUYECKOE MCTOJIKOBAHUE,
ofmiee pemieHue, HayanpHble ycnoBus. 3agaya Komm. /{uddepennuanbapie ypaBHEHUS C pa3Ies-
IOIINMHUCS TIEPEMEHHBIMH.

2. OpHopoanbie quddepeHnnaibabie ypaBHeHus. uddepennmanbaple ypaBHEHUS B TOTHBIX
nuddepennuanax. Jluneitasie quddepeHnaibHble YypaBHEHHS TIEPBOTO MopsiaKa. Y paBHeHus bep-
HYJUTH.

3. JIuneiiHple ogHOPOAHBIE TU(QepeHIINaTbHbIE YPaBHEHHUS BTOPOTO MOPSIKA C TIOCTOSIHHBI-
MU KO3 UITEHTaMH.

Tema 9. Yucnoswvie psaodvlt u GyHKYUOHAIbHBIE PSOBL.

1. ITonsTre uncinoBoro psaa. Yactuunas cymma psaaa. CXxoasumecs U pacxodsuIuecs psiabl.
OcHoBHBIE CBOHCTBa psigoB. HeoOXoammoe ycioBHUe CXOIUMOCTH psiia. TeopeMbl CpaBHEHHUS pS-
JIOB.

2. IMpusnaku [lanam6epa, Komm. Muterpansubiii npusHak Komm. 3Hakouepenytommecs psi-
nel. [TpusHak JleitOHMIIA CXOAUMOCTH 3HAKOUEPEAYIOMIETOCs psIa.

3. Ilonstue crenenHoro psna. Teopema Abens. Paguyc cxonumoctu. Auddepenunpopanue u
WHTETPUPOBAHUE CTETICHHBIX PSAIOB. Pa3noxkeHne HEKOTOPBIX dJIeMEHTapHBIX (PyHKIUH B psia Mak-
JIOpeHa.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBHM C pabodyeil mporpaMMoil M TEMaTHYECKUM IUIAHOM H3yYCHHE TUCIUILTMHBI
MIPOXOAMT B BUJC ayIUTOPHOM U CAMOCTOSITEIFHOM PabOThI CTY/IEHTOB. Y UeOHBIN MpoIiecc B ay/au-
TOPHUH OCYIIECTBIAETCS B (JOpPME JIEKIIMOHHBIX U MPAKTHUECKUX 3aHATHH.

JlexroHHBIE 3aHATHS 11€JIecO00pa3HO MTPOBOIUTH B (hopme:

* [IpoOneMHBIX JEKIMH, KOTOpBIE MPEANOoiaraloT U3JI0KEHHE MaTepuaia uepe3 Mmpoodiiem-
HOCTb BOIIPOCOB, 33J1a4 WM cuTyauui. IIpu 3ToM mponecc no3HaHus IPOMCXOAUT B HAYYHOM IIO-
WCKe, IUAJIOre U COTPYIHUYECTBE C IIPENOIABATENIEM B MPOLECCE aHANIN3a U CPABHEHUS TOYEK 3pe-
HUA U T. 1.

o Jlexkuui-KoH(pEpeHIU: TPOBOAITCS KaK HAyYHO-MIPAKTUUYECKHE 3aHATHS C 3aCiIyIINBAHU-
€M JIOKJaJ0B U BBICTYIUJICHHM CTYJEHTOB W CIyIIaTelei Mo 3apaHee MOCTaBJIEHHOM mpolieme B
paMkax yueOHOil mporpaMmsl. B 3akiioueHne npernoiaBaTesb NOJBOIUT UTOTH, IOTIOIHIET U yTOY-
HSEeT HHPOpMAIHIO, GOPMYITUPYET OCHOBHBIE BBIBOJIBI.

» Jlekuui-BU3yanu3anuii, MpearoNaralolliux BU3YyaJbHYIO I10Jady Marepuania CpelcTBaMu
TCO unu aynno-, BUIEOTEXHUKU C Pa3BUTHEM MM KPAaTKMM KOMMEHTHPOBAHHUEM JEMOHCTPUpYeE-
MBIX BU3YaJIbHBIX MAaTEPUAIIOB.

» Jlekuui-nmpoBoKanuii (¢ 3apaHee 3alJIaHUPOBAHHBIMU OIIMOKaMM): PACCUMTAHBI HA CTHUMY-
JMPOBAHUE CTYIEHTOB K MOCTOSHHOMY KOHTPOJIIO TpeiiaraeMoid MHPOpMaruu (MOUCK OLIMOKH:
COJIepXKATEIHHOM, METOJ0JIOTUUECKOM, METOANYECKOM, opdorpaduueckoii). B KoHIle Jeknuu mpo-
BOJIUTCS TUAarHOCTUKA CITyIIaTenel u pa3oop caelaHHbIX OIHOOK.



[IpakTuueckoe 3anaTue — 370 (hopMa OpraHu3aui yu4eOHOTro Mmpolecca, Mpu UCTI0Ib30BAHUT
KOTOPOH OOydaroliyecs Mo 3aJaHHI0 U MOJI PyKOBOACTBOM IIPENOAABATENs BBINOIHAIOT OJHY WIN
HECKOJIbKO MPAKTUUYECKUX padoT. JuaakTrueckas 1elb NPaKTHUECKUX 3aHATUH - (popMupoBaHue y
o0yyaeMbIX NMPO(ECCHOHANBHBIX YMEHHH, a TaKXKe NPAaKTUYECKUX HaBBIKOB, HEOOXOAMMBIX [UIs
U3y4eHHs TOCTeTyIomuX y4eOHbIX npeameToB. CoaepkaHne MPaKTHUECKUX 3aHATHH COCTABISIOT:
pelIeHne 3a1a4 pa3HOro poJa, pacdeT M aHAJIM3 Pa3jIM4YHBIX [TOKA3aTelel, COCTABICHUE U aHAJIN3
dopmyin, ypaBHeHHH, 00paboTKa pe3yabTaTOB MHOTOKPATHBIX U3MEPEHUN U JIp.

[Ipu npoBeneHUM NMPaKTUUYECKUX 3aHATHUHN LEIeco00pa3HO HMCIONIb30BaTh CIEAYHOIIHE oOpa-
30BaTEIbHBIE TEXHOJIOTUHU:

* TexHonorus pa3sHOYpOBHEBOTO (IH(PepeHIIMPOBAHHOT0) 00YUEHUS — MPEIoIaraeT ocy-
IIECTBJIEHUE NTO3HABATENBHOM AEATEIBHOCTU CTYIEHTOB € YUETOM UX UHAUBUAYAIBHBIX CIOCOOHO-
CTEeH, BOZMOXXHOCTEW U MHTEPECOB, OO UX PEaTU30BbIBATH CBOM TBOPYECKUN ITOTECHIUAI.

* TexHomoruss MoOAylIbHOro OOydeHHs — MpPeAyCMaTpUBAeT JIEJIEHUE COJACpPXKaHMs IUCLH-
IUIMHBI Ha IOCTaTOYHO aBTOHOMHBIE pa3/ieibl (MOY/IH), MHTEIPUPOBAHHbIE B OOIIMI KypC.

* TexHonorus o0y4eHUs: B COTPYAHUYECTBE — peasI3yeT UACI0 B3aUMHOIO 00y4eHUs, OCy-
IIECTBIISAA KaK MHIUBHUAYaJbHYIO, TaK M KOJUICKTUBHYIO OTBETCTBEHHOCTH 3a PELICHHE Y4eOHBIX
3aj1ad.

CamocrosTenbHas paboTa CTyI€HTOB O] HEITOCPEACTBEHHBIM PYKOBOICTBOM IPETIO1aBaTeNs
3aHUMAET OOJIBIIIOE MECTO B PA3IMYHBIX (hOpMaxX OpraHU3aIMU y4eOHOTO Tpolecca.

JMakTH4ecKre LeIH CaMOCTOSTENIbHBIX BHEAYTUTOPHBIX 3aHATHUN: 3aKperIeHue, yriyone-
HUE, PACIIUPEHNE U CUCTEMAaTU3alNs 3HaHUH, TIOJYyYCHHBIX BO BpEMS ayJIUTOPHBIX 3aHATUH; CaMO-
CTOSITENIFHOE OBJIAJICHUE HOBBIM Y4E€OHBIM MaTepuainoM; (popMupoBanue mpophecCHOHATBHBIX KOM-
neTeHuuil; GopMupoBaHUE KOMIIETEHIIUN CaMOCTOATENBHOTO YMCTBEHHOIO TPYAA; Pa3BUTHE CaMO-
CTOATEIbHOCTH MBIIITICHHUS.

Ponb 3TOrO Buja y4eOHOMN NEsTeIbHOCTH OCOOEHHO BO3PACTaeT B HACTOAILIEE BpeMs, KOrAa
nepea y4eOHBIMU 3aBelIEHUSAMH IOCTaBlIeHa 3ajada (JOPMUPOBAHMS y CTYIEHTOB MOTPEOHOCTH K
HOCTOSIHHOMY CaM000Opa30BaHMIO, HAaBBIKOB CAMOCTOSITENIbHON MT03HABATENIbHON JAEATEIbHOCTH.

BaxwuelmmM cpecTBOM (GOPMHUPOBAHUS KOMIIETCHIIMHA CAMOCTOSITEILHON JIEATEIIbHOCTH SIB-
JsIeTCsl BBIOJHEHHE O0YYarOLMMUCS PA3JIMYHBIX THUIIOB U BHJIOB CaMOCTOSITEIbHBIX padoT. [Ipu
OpraHu3allMi CaMOCTOSITEIbHOW padOThl CTYAEHTOB IIEJIECOO0pPa3HO HCIIOJIBb30BaTh CIIEAYIOIINE
TE€XHOJIOTUH:

* Bkilo4YeHHE 3JIEMEHTOB MCTOPHHM MaTEeMaTHKH B mpolecc oOydenus. Hekoropsie komre-
TEHIIMH YCIHEIIHO MOXXHO (hOPMHUPOBATh, JIMIIL BKIIOYAs B COJAEp)KaHHE OOpa30BaHUS 3JIEMEHTHI
ucropun Matematuku. K. A. PeIOHUKOB omnpenenser UCTOPUIO MaTEMAaTUKH Kak HayKy 00 O0Obek-
TUBHBIX 3aKOHAaX pa3BUTHsA MaTeMaTuKU. [lo ero MHEHHUIO, Ha HCTOPUI0O MATEMATUKU BO3JIaracTcs
peleHre 60IbIIOro Kpyra 3aaad. B paborax MCTOpUKO-MaTEMAaTHYECKOTO XapaKTepa OCBEIIAeTCs,
KaK BO3HMKJIM MaTeMaTHYECKHE METOJIbl, MOHATHS U UIEH, KaK MCTOPUUYECKU CKJIAaJbIBAINCH OT-
JIeJIbHbIE MaTeMaTHYECKUEe TEOPUHU; PACKPBIBAIOTCS CBSI3U MAaTEMAaTHKU C MPAKTUYECKUMHU HOTpPEO-
HOCTSIMU U AESITEIbHOCTBIO JIIOJEH, C Pa3BUTUEM JIPYIMX HayK.

* Meton npoekToB. IIpoekT B KOHTEKCTe 00pa30BaHUs €CTh PE3yJIbTaTUBHAS JIEATEIbHOCTD,
coBeplIaeMas B CHEIHMAIbHO OPraHU30BaHHBIX IEJAarorom («IabopaTOpPHBIX») YCIOBHSX, KOTOpbIE
JAI0T y4aleMycsi BO3MOXKHOCTb JIEHCTBOBaTh CaMOCTOSITENBHO, MOJIy4aTh pe3yibTar. IIpoexkTHoe
o0yuyeHHe OTJINYAETCsl OT MPOOJIEMHOTIO TEM, UTO AEATEIBHOCTh YYAIIUXCsl UMEET XapaKTep MPOeK-
TUPOBAHMS, MOJIPA3yMEBAIOIIETO MOJyYeHHE KOHKPETHOTO (IIPAKTUYECKOT0) pe3yabTaTa u ero myo-
JIMYHOTO IIPEAbSABICHHUS.

VYaenbHBIN BeC 3aHATUM, MPOBOAMMBIX B MHTEPAKTHBHBIX (hOpMax, OINpenensercsl TIaBHOM
1eIbI0 (MUCCHEH) MPOTpaMMBbI, 0OCOOEHHOCTHIO KOHTHHTEHTA O0YYaIOIMIUXCs U COJACP)KaHUEM KOH-
KPETHBIX TUCHMIUIMH, U B IIEJIOM B Y4eOHOM IPOLIECCE OHU JTOJDKHBI COCTaBiIATH He MeHee 20%
ayIUTOpHBIX 3aHATUl (onpenensercs TpedoBanusiMu OI'OC ¢ yaerom ciertupuxu OOII). anarust
JEKIIMOHHOTO THIIA JUISI COOTBETCTBYIOIIUX TPYII CTYAEHTOB HE MOTYT COCTaBIATH Oojee 50 %
ayAUTOPHBIX 3aHATHI (onpenensercs coorBeTcTByonmM OI'OC).

6



KomMrnekcHoe ucnonap30BaHUE B y4€OHOM MPOIIECCe BCEX BBINICHA3BAHHBIX TEXHOJIOTUNA CTH-
MYJIHPYIOT JTUYHOCTHYIO, HHTEIUICKTYAIbHYIO aKTUBHOCTh, Pa3BHBAIOT IMO3HABATEIHHBIE TIPOIIECCHI,
CIOCcOOCTBYIOT (POPMHUPOBAHUIO KOMIETECHIIMMA, KOTOPBHIMU MOJDKEH o0nanaTh Oymymuid cremma-
JICT.

5. YyeOHo-MeTOaHMYECKOE 00eceUyeHUe
CaMOCTOSITEIbHOM PadoThI 00y4aroIUXcs M0 AUCIUIIIHHE

CaMocrosiTenbHasi paboTa CTYAEHTOB TMPH HW3YYCHHHM JUCHUIUIMHBI «MaTtemaruka»
MPOBOAMTCS C IENbIO YIITyOJIeHNS 3HAHUH 1O AUCHUILTUHE U MIPeIyCMaTPUBAET:
- IOBTOPEHNUE MPONACHHOTO0 Y4eOHOTro MaTepuaa, YTeHUE PeKOMEHI0BaHHOW JTUTepaTyphl;
- MOATOTOBKY K MPAKTUYECKUM 3aHATHUSIM;
- BBITIOJIHEHUE OOIIMX ¥ MHJIMBUYaJIbHBIX JOMAIIHUX 3a[aHHH;
- paboTy € AIEKTPOHHBIMU UCTOYHUKAMHU;
- MOATOTOBKY K cAjaue (hOpMbI MPOMEKYTOUYHOM aTTECTALIUH.
[1nan npakTHYEeCKUX 3aHATUN MOXKET OBITh CIIETYIOLIIM:
II cemecmp
3anamus 1-2. Ilpedenvl yucnosvix nociedosamenbHoCmell.
3anamusa 3-4. Ilpeodenvt yucnosvlx GyHxkyutl.
3anamue 5-6. Henpepvignocmo ynxyuu. Knaccugurayus mouex paspulaa.
3anamusa 7. [lpouzsoonasn ¢hyukyuu. I eomempuueckuti cmoici NPOU3B0OHOLI.
3anamue 8. Ilpasuno Jlonumans. Jughghepenyuan ¢hynxyuu.
3anamue 9. Ilpouzsoonvie u oughghepernyuanvt 8bicuiux NOPsOKOS.
3anamue 10. opmynwr Teiinopa u Maxnopena.
3anamue 11. Ocrosubie meopemvl OuhdpeHyuarbHo20 UCUUCIeHU.
3anamusn 12-13. Hccreoosanue gyukyuti ¢ noMousbio npou3800HOU.
3anamue 14. 3a0auu na naumeHnvuiee u HauUbOIbLULEE 3HAUEHUE PYHKYUU HA NPOMENCYIIKE.
3anamue 15. Heonpedenénuwiii unmezpan. Mumeepuposanue memooom pazioncenusl.
3anamue 16. Hnmeepuposanue memooom 3ameHsbl nepemeHHOll.
3anamusn 17-18. Humeepuposarue memooom «no 4acmsam».
3anamusa 19-20. Hnmeepuposanue OpoOHO-pAyUOHANIbHBIX PYHKYULL.
3anamusn 21. Onpedenénnviii uHmespan u e2o NPULONCEHUSL.
3anamusa 22. Hecoocmeennvie unmezpanvt I pooa.
3anamue 23. Onepayuu Hao Mampuyamu.
3anamue 24. Onpeoenumenu mampuy.
3anamue 25. Oopamnas mampuya. Cnocoowsl eé HaxoxicoeHus.
3anamue 26. Cucmemwi aunetinvix ypasuenui. Ilpasuno Kpamepa.
3anamue 27. Cucmemsl auHelinblx ypasrueHuu. Memoo oopamuoil mampuypbi.
3anamue 28-29. Cucmemvi nunetinvix ypasuenui. Memoo I'aycca.
3anamue 30. CobcmeenHbvle 3HAUEHUS U COOCMEEHHBLE BEKMOPbL MAMPUY.
3anamusa 31-32. [lpsmas na niockocmu.

IIT cemecmp

3anamus 1-2. Kpusvie 6mopoco nopsoka.

3anamusa 3-4. Bekmopwvl 6 npocmpancmee. Jlunetinvle onepayuu nao eexkmopamu. Ckanaproe
npouseeodeHue 08yx 6eKmopos. Bexkmopnoe u cmewannoe npouzeedenus 6eKmopoe.

3anamusa 5. [lnockocmo 6 npocmpancmae.

3anamua 6-7. Illpsmas 6 npocmpancmee. Bzaumnoe pacnonodicenue 08X NpAMbIX 8 NPO-
cmpaHncmee.

3anamue 8. Bzaumnoe pacnonodcenue niockoOCmu u npsamot 8 npocmpancmee.



3anamun 9-10. @yuxkyuu Hecxonrvkux nepemenuvix. Qbnacmo onpedenenus. Cnocobwvl no-
cmpoenus epaghuxos.

3anamue 11-12. Yacmuvie npoussoonvie u ouggepenyuansvt GyHKyuyu HeCKOIbKUX nepemeH-
Hol. [ paouenm.

3anamusn 13-14. Dxcmpemymovl hyHKyUU 08YX NepeMeHHBIX.

3anamusa 15-16. Ycnoswwiii sxcmpemym.

3anamusn 17-18. [Juppepenyuanvrovle ypasuenus ¢ pazoeisrouumucs nepemerHuvimu. 3adaya
Kouwwu.

3anamusn 19. Oonopoousvie oughghepenyuanvrvle ypasHeHus.

3anamusn 20-21. Jluneiinvie ouppepenyuanvrvle ypagHeHus.

3anamusa 22-23. Ypasnenus bBeprynnu.

3anamusn 24-25. J[ughgepenyuanvuvie ypasnenus 8 noanvlx ouggepenyuanax.

3anamue 26. Jluneiinvie 00HOpOOHbIE OUuppepenyuanbrvle YpasHeHUus 8Mopoco NOPsaOKa C
HOCMOSHHLIMU KO huyueHmamu.

3anamue 27. Yucnosvie psaovl u ux ceoticmaa.

3anamue 28-29. Yucnosvie psovi ¢ HeompuyameibHbIMU YIeHAMU.

3anamue 30. 3naxouepedyrowuecs u 3HaKONEpPeMeHHble YUCTIOBbLE PAObL.

3anamue 31. Cmenennvie psobi.

3anamue 32. Pasznooicenue (hynkyuii 6 cmenenmvie psobi.

IIpn moAroTOBKE K MPAKTUYECKUM 3aHATHSAM CTYJICHTAM PEKOMEHAYETCS! TOBTOPUTH MaTEepH-
aJl TIPeIIIeCTBYIOMUX TeM padouero yueOHOro miaHa, a TakkKe MaTepuai IpeeCTBYIONMNX yueo-
HBIX AWCIHILUIMH, KOTOPBIA CITyKHUT 02301 N3y4aeMoro paszesna JaHHOW AUCIHIUINHBL.

3amaHus U1 NPAaKTUYECKUX 3aHATHH M TOMALIHUX 3aJaHUi K HUM MOAOUpaIoTCs U3 y4eOHH-
KOB CIIFICKa OCHOBHOH JINTEPATYPBI.

JUs MOATOTOBKH K HK3aMeHaM O0YyYaroIUMCsl MpeaiaraeTcs CIeAyIoIuid MepedeHb BOIpo-
COB.

Bonpocwt k nepeomy 3xkzameny

1. Yucnoble mnocnenoBarenbHOCTH. IIpeaen uucioBol mocnenoBareabHOCTH. CBOMCTBA
npenenoB. OrpaHndeHHbIE, 0ECKOHEYHO Majble, 0ECKOHEYHO OOJBIINE, CXOISAIINECS H PACXOSIIIH-
€Csl UHCJIOBBIE TMOCIEeI0BATEIbHOCTH.

2. IlpaBuna BblYMCIIEHUS MPEEIOB YUCIOBBIX MOCIEI0BATEILHOCTEH.

3. Omnpenenenue ¢ynknuu. [Ipenen ancnoBoit pynkmuu. OCHOBHBIE TEOPEMBI O TpeneIax
dbyHKIMH. 3amMedaTeNnbHbIE MPEeIb.

4. beckoneyHo manble U 6eckoHeUHO Oosbinmne GyHKIUHA. CpaBHEHHE 0ECKOHEUYHO MAaJIbIX
¢ynkunii. CHMCOK OCHOBHBIX SKBUBAJIEHTHOCTEH.

5. [IlpaBuna BEIYHUCICHUS MPEIETOB YUCIOBBIX (DYHKITH.

6. HenpepsiBHocTh QyHKIMU. Kiaccudukanus Toyek pa3pbisa.

7. Onpenenenre Npou3BOAHON (PyHKIMU B Touke. Tabnuia mpou3BoaHbx. [IpaBuna aud-
(bepeHIpoBaHus.

8. T'eomerpuueckuii cMbIch MPoU3BOAHOMN. KacarenbHas U HOpMalib K TIJIOCKOMH KPUBOM.

9. IlIpousBoanbie BbICIIUX MOpAaKoB. Jduddepenmmansl. Auddepenunpoanue GpyHkuumi,
3aJJaHHBIX HESIBHO U MTapaMETPUUYECKU.

10. OcHoBuble Teopembl nuddepeHnanbHOro ucuucienue: reopembl ®epma, Pomns, Jla-
rpanxa, Kommu. [Ipumepsl npumeHeHus.

11. ®opmynsl Teinopa u Maknopena. Pasnoxenue no Qopmyne MakiopeHa OCHOBHBIX

3JIEMEHTapHBIX QYHKIMUI: y =e*, y =sinx, y=cosx, y = ln(l + x), y= (1 + X)m-
12. Haxoxnenue acuMnToT rpaduka QyHKIHH.
13. UccnenoBanne MOHOTOHHOCTH (YHKIIMH. TOYKH IKCTpEMyMa.
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14. HaxoxneHue npoMeXyTKOB BBIITYKJIOCTH U BOTHYTOCTH (pyHKIUHU. Touku neperuda.

15. Cxema uccnenoBanus (PyHKITUN C TTIOMOIIBIO MPONU3BOTHOM.

16. 3amauyn Ha HanOoOJbIIEE U HAMMEHBIIIEE 3HAYCHUSI PYHKLIUU HA TPOMEKYTKE.

17. Tlonarue HeompeaeIeHHOTo HHTerpaia. Tabnuiia HeonpeaeIeHHBIX HHTETPAJIOB.

18. IlpaBuna unterpupoBanus. VIHTerpupoBaHne METOJaMH pa3IOKEHUS U 3aMEHBI Iepe-
MEHHOM.

19. Metoa uHTErpUpOBaHUsI 110 YACTSIM.

20. NuTerpupoBanue IpoOHO-pAIMOHATBHBIX (YHKIIMNA: WHTETPUPOBAHUE TIPOCTEHIITNX JPO-
Oeii.

21. Metona HeomnpeaeaeHHbIX KO3 PUINEHTOB (MHTEIPUPOBAHUE CIIOXKHBIX ApPoOei ¢ momo-
IIBI0 TPOCTEHIIINX ).

22. OmnpenenenHblil uHTErpai. CBOMCTBA ONPENEIEHHOTO UHTETpala.

23. IlpunosxeHus ONpeAeICHHOT0 HHTETpalia; BBIYUCICHUE TUIOIAACH MIIOCKUX (QUTYP.

24. HecoOCTBEHHBIC HHTETPAIIBI IIEPBOTO POJIA.

25. Ilonstue matpuisl. Bunel maTpui.

26. JlelicTBHA HaJ MaTpULlaMH U UX CBOWCTBA.

27. Onpenenutenu KBaapaTHbIX MaTpull. CBOMCTBA ONPEIECTUTEIICH.

28. OobpatHas marpuna. CriocoObl €€ HaXOXKICHHMSI.

29. JluneliHas 3aBHCHMOCTh CTPOK MAaTpPHIIbL. DJIEMEHTapHbIE MPeoOpa3oBaHUS MATPHIIL.
[IpuBeneHne MaTpULIbI K CTYIIEHYaTOMY BUy. PaHT MaTpuisl.

30. Cucrtemsl TuHeHbIX ypaBHeHU. VX Buasl. Teopema Kponekepa-Kamnenu.

31. KBagpaTHble HEOAHOPOAHBIE CUCTEMBI JTMHEWHBIX ypaBHEHUH. MeTo 0OpaTHON MaTpH-
bl 1 popmyiiel Kpamepa.

32. HaxoxaeHue penieHuil Iponu3BOJIbHON CUCTEMBI IMHENHBIX ypaBHeHU. Metox ["aycca.

33. CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUST MATPHII.

34. YpaBHeHus npsmMoil Ha riockoctd. HopmanbHbiil BekTOp npsiMoil. PaccTosiHre oT TOUKH
JI0 TIPSIMOM. YTOJI MEXIy ABYMS MPSMBIMHU. Y CJIOBHUS COBIIAJEHUS, MMAPAIUIEIBHOCTH U MEPIEHIU-
KYJIIPHOCTH JBYX IPSIMbIX. TOUKa repeceuyeHus AByX MpsSMBbIX.

Bonpocel ko emopomy rk3ameny

1. JIuHUU BTOPOTO MOPSJKAa Ha IUIOCKOCTH: OKPYKHOCTb, DJUIMIIC, THmepooia, mapaboa.
OKCLEHTPUCHUTET, TUPEKTPHUCHI U (POKYChI KPUBBIX BTOPOTO MOPSAIKA HA INIOCKOCTH.

2. Bekropsl B npoctpancTtse. HyneBoii Bextop. [{nuna BekTopa. Kiaccudukanus BeKTOpoB B
IIPOCTPAHCTBE.

3. IlpsimoyrosnbHass cucTeMa KOOpAMHAT B MpocTpaHCTBE. KoopAauHaThl BEKTOpa U TOYKH.
Y ¢noBHs KOJUIMHEAPHOCTH IBYX BEKTOPOB M KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

4. JIuneiiHble oNepaly HaJl BEKTOpaMH B NMpocTpaHCTBE. VX cBONCTBA M BBIpaKEHUE YEPE3
KOOpJHMHATBHI.

5. JlnuHa Bektopa. PaccrosHue mexnay aByms ToukaMu. CKalsipHOE MPOU3BEIEHUE BEKTO-
poB. OCHOBHBIE CBOMCTBA. BbIpaskeHNE CKAIIPHOTO MPOU3BEACHUS Yepe3 NMPSAMOYIOIbHBIE KOOPIU-
HaTBhl.

6. BexktopHOE W CMEIIaHHOE TPOW3BEIACHUS BEKTOPOB. VX CBOWCTBa W BBIpAKEHUS 4Yepe3
IPSIMOYTOJIBHBIE KOOPAUHATHI.

7. IlpocTteiiume 3aga4u, peiraemMbie BEKTOPHO-KOOPIUHATHBIM METOJOM B IMIPOCTPAHCTBE.

8. IlnockocTu B MpOCTpaHCTBE. YpaBHEHMS IUIOCKOCTH B IpocTpaHcTBe. HopManbHBINM BEk-
TOP IUVIOCKOCTH.

9. PaccrostHMe OT TOUKM 1O TUIOCKOCTH. YTOJI MEXAY ABYMS IUIOCKOCTSAMHU. Y CIIOBUS Mapai-
JICIBHOCTH Y NEPIEHIUKYIJIAPHOCTH JBYX IUNIOCKOCTEH.

10. Bunael ypaBHEHuUI IpsIMON B IPOCTPAHCTBE.

11. YcnoBus napauielbHOCTH U MEPIEHIUKYJISIPHOCTH JIBYX MPSIMBIX B TPOCTPAHCTBE. YTOJ



MEXIY ABYMs IPSIMBIMU B IIPOCTPAHCTBE.

12.

Yron Mexay npsaMoil U IJIOCKOCTBIO B MPOCTPAHCTBE. Y CIOBUS MapauIeIbHOCTH U TIEp-

NEHUKYIISIPHOCTHU HPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE.

13.

DOyHKIUK ABYX MEPEMEHHBIX: OINpeECNICHHe, 00JacTh OMpeaesieHNus, MHOKECTBO 3Haue-

HUil. JIuHUYM ypoBHS (PYHKUIUH OT IBYX MEPEMEHHBIX.

14.
15.
16.
17.
18.
19.

[Tpenen u HenpepbIBHOCTH (YHKIUU OT ABYX MEPEMEHHBIX.

YacTtHble MPOU3BOIHBIE (PYHKIIUH IBYX MIEPEMEHHBIX. [ pagueHT.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

DKCTpeMyMbl PYHKIUH JIBYX TIEPEMECHHBIX.

VY Cl10BHBIN 3KCTpeMyM (DYHKITUH IBYX MEPEMEHHBIX.

Huddepennmanpapie ypaBHeHHS: o0Iiee pemieHue, teopema Ko, gacTHoe pemieHue,

Ha4YaJIbHBIC YCJIOBUA.

20.
21.
22.
23.
24.

JuddepeHumanbHble ypaBHEHHS € Pa3IeIAIOMUMKICS IEPEMEHHBIMH.

Jluneiinble nuddepeHnnanbHble ypaBHEHUS IEPBOTO Mopsiaka. Y paBHeHus: bepHymu.
Onuopopansie nuddepeHnraibHbIe ypaBHCHUS.

Juddepennmanbable ypaBHEHHS B MOJHBIX TU(depeHIanax.

JIuneliHble OHOPOJHBIE AU(PepeHIINaTbHbIE YPABHEHUS BTOPOro MOPSIKa C MOCTOSH-

HBIMU K03 () (DUITEeHTaMH.

25.
26.

Psinp1. HeoOxomumpli TprU3HAK CXOIUMOCTH PJIa.
[Ipu3HaKK CXOAMMOCTH PSJOB C HEOTPULATEIBHBIMH WICHAMH: OOLIUI NMpHU3HAK, MPH-

3HaKW cpaBHEHUs, pu3HaKk Komm, npusHak Janambepa, maTerpanbHbiii npu3Hak Komm.

27.
28.
29.
30.
31.

3HAKOIIEPEMEHHBIE YHCIIOBBIE PSJIBI.

3nakouepenyroniuecs psaasl. [Ipusnak JleiiOnuia.

Crenennsle psbl. Pagnyc cxogumocTu cTenenHoro pajga. Teopema Abers.
Paznoxenue pynknuii B creneHubie psaabl: Pl Telinmopa u MakiopeHa.
Paznoxxenus B psix MakiiopeHa OCHOBHBIX 3JIEMEHTapHBIX (PYHKIIUHA.

6. ®OoH/1 OLIEHOYHBIX CPEICTB

JJIS1 TPOBeIeHH sl IPOMEKYTOUHOM aTTeCTANNMH 00y4aAIOIMXCH MO JTMCHHUIIIHHE

6.1. Ilepeuenv komnemenyuli 8bINYCKHUKOE 0OPA308aMeENbHOU NPOZPAMMbL C YKA3AHUEM pe-
3y16mamos o0yueHus: (3HaHUll, YMeHUll, 61a0eHUll), XapaKxmepuzyiouwux mansl ux gopmuposa-
HUs, onucaxue nokasamesel u Kpumepued OYeHUBaHUus KOMNEmeHyuti Ha pasiuyHblX dManax ux
@opmuposanus (npusooOAMcs NOHbIe «KAPMbl KOMREMEHYU», 8 QOPpMUPOBAHUU KOMOPLIX
yuacmeyem OUCYUNIUHA (MOOYIb) UNU OAemCsl CCLIKA HA HUX).

Kox xowm- Conepxanue HaumenoBanue
No [Inanupyembie
METEH- KOMIIETCHIINHI OILICHOYHOT'O
n/m " pe3ynbTaThl 00y4YeHUS
105071 CpeACTBa
1 OO6mamate  cnoco0- | 3HaTh: OCHOBHBIE pa3jeibl Kyp- | Tecm, KOHMpOlb-
HOCTBIO  MCIHOJBL30- | Ca BBICIIEH MaTEMAaTHKH. Has paboma
BaTb OCHOBHBIE 3a- | YMETh: NIPUMEHATh HA NIPaKTUKE | Tecm, KOHMpPOJib-
KOHBl €CTECTBCHHO- | 3HAHHUSA BLICIHIEH MAaTEMATHUKHA Has paboma
HAay4YHBIX JIUCLH- | IPU MIOCTAHOBKE U PEIICHUU Ma-
OIIK-3 IJIMH M COBPEMEH- | TEMATUYECKUX W MPUKIAJIHBIX
Hble HMH(POPMAIMOH- | 3a/1a4.
HO- Bnaners: MaremaruueckuMm an- | Tecm, KoHmpo/ib-
KOMMYHMKAIIMOHHBIC | TapaTOM, OCHOBHBIMHM METOAaMU Has paboma
TEXHOJIOTUU B TIPO- | IOCTAHOBKM U PEILICHHS MaTe-
(eccuOHANBbHON JIe- | MATHYECKUX WU MNPUKIATHBIX 3a-
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ATCIBHOCTHU

a4, HEOOXOAMMBIMHU [UISI TIPO-
(dheccHoHATBHON NEeATeTbHOCTH.

HOIIICHHE):

MoTuBanusi (JUYHOCTHOE OT-
JIEMOHCTPUPOBATH
TOTOBHOCTbH BBITIOJIHATH BCE IO-
CTaBJICHHBIE 3aJ1a4U.

Tecm, konmpons-
Has paboma

6.2. Onucanue wkan oyeHuanus

OIEHKA C®OPMHUPOBAHHOCTH KOMIIETEHIIMI

Nuan-
KATOPDI TJIOXO0 Hey0- ylIOBJIe- O0YeHb npeBoc-
BJIETBO- X0pOo1Io XO0/IHO
KOMIIe- TBOPH- XO0POIIIo OTJIMYHO
TeHUHHU pHTeIh: TeJbHO
HO
OtcyT- VYposenr | Munu- YpoBeHb YpoBeHb YpoBeHb YpoBeHb
CTBUE 3HAHUU MaJbHO 3HaHUM B | 3HAHUU B | 3HaHUM B | 3HaHUH B
3HAHUH HIKE MU- | IOMYCTU- | 00BeMe, o0beme, co- | oobeme, o0beme,
TEOPETU- | HUMANlb- | MBIA YpO- | COOTBET- OTBETCTBY- COOTBET- TIPEBBITIIA-
YEeCKOTr0 HBIX Tpe- | BeHb 3Ha- | CTBYIOIIEM | IOIIEM TIPO- | CTBYIOIIEM | FOIIEM TIPO-
Marepua- | OoaHmii. | HuH. Jlo- | mporpamMMe | TpaMMe TOA- | IporpamMMe | rpamMmy
ma. He- | Umenn MYyIIEHO MOJITOTOB- | TOTOBKH. MOJITOTOB- | TIOJITOTOB-
I BO3MOX- | MECTO MHOT'0 ku. Jony- | JomymieHo KH, 0e3 | K.
OTHO= | 1 oeTh rpyOBIe HErpyOBIX | IMICHO HE- | HECKOJIBKO OIHOOK.
Ta 3na- OIICHUTh | OMMOKH. | OMIMOOK. | CKOJIBKO Hecylle-
Huu MOJTHOTY HETpyOBIX | CTBEHHBIX
3HaHUHN OIINOOK. OIINOOK.
BCIIE-
CTBUE
0TKa3a,
oby4aro-
ierocs
OT OTBETA.
OrtcyT- IIpu pe- | Ilpone- IIponemon- | Ilponemon- IIponemon- | Ilpoaemon-
CTBUE IICHAH MOHCTPH- | CTPUPOBA- | CTPUPOBAHBI | CTPHPOBA- | CTPUPOBA-
MUHHU- CTaH- poBaHbI HBI BCE OC- | BCE OCHOB- | HBI BCE€ OC- | HBI BCE OC-
MaJbHBIX | JApTHBIX | OCHOBHBIE | HOBHBIE HbIE YMEHHS. | HOBHBIC HOBHBIE
YMEHHHA. | 3aJa4  He | yMEHHs. YMEHHS. Pemens! Bce | ymeHus, YMEHHS.
Hesos- mpoje- Pemenst | Pemenst OCHOBHBIC peIIeHbI Pemenst
MOX- MOHCTPH- | THUIIOBbIE | BCE OCHOB- | 3a1a4d. BEI- | Bceé OCHOB- | BCE OCHOB-
HOCTb pOBaHbI 3ala4ll ¢ | HbIE 3aj7]aui | TIOJHEHbI BCE | HBIE 33/Ja4d | HbIE 3aja-
Hanu- | OUCHUTH | OCHOBHBIE | HETPY- C  Herpy- | 3aaHus, B |C OTHCNb- | YH. Bri-
qme HaJIMYUe | yMCHUSI. OBIMU OBIMU MOJIHOM 00b- | HBIMH  HE- | TIOJTHCHBI
yMeHMii | yMeHUH Nwmenn ommnOKa- | ommMOKaMH. | eMe, HO He- | cyle- BCE 3aja-
BCTIE/I- MECTO Mu. Bpi- | BeimonHe- | KOTOpble  C | CTBEHHBIMH | HUA, B
CTBUE rpyObIe MOJTHEHBI | HBI BCE 3a- | HEJJOYETAMH. | HEJ0YeTa- | ITOJIHOM
OTKa3a, olIMOKHK. | Bce 3ama- | maHus, B MH, BEI- | 00bEME 0O€3
oOyuJato- HUS, HO | TIOJTHOM TTOJTHEHBI HEJI0YETOB.
LIerocst HE B MOJI- | 00beMe, HO BCe  3aja-
OT OTBETA. HOM 00B- | HEKOTOpHIC HUS B TIOJ-
eme. c Hezmode- HOM O0O0Be-
Tamu. Me.
Hamu- | Otcyt- [Ipu pe- | Umeetca | [Ipomemon- | IIpomemon- IIponemon- | Ilpogemon-
yme CTBHUE 1(S3:0301 MUHU- CTpHUpOBa- | CTPUPOBAHBI | CTPUPOBA- | CTPUPOBAH
HaBbI- | BIAJCHHUA | CTaH- ManbHBI | HBI ~ 0a30- | 0a30BBIE HBl HaBBIKH | TBOpYE-
KOB MaTepua- | JapTHBIX | HaOOp BHIC HABbI- | HABBIKK TIPU | IPU peIie- | CKU  TOJ-
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(B1age- | moMm. He- | 3amau  He | HABBIKOB | KU TIPH pe- | pEIICHUH HUH He- | XoI K pe-
HHE BO3MOX- | MpoJie- UL pe- | NIeHUU CTaHIIAPTHBIX | CTAHIAPT- HICHUIO
ONbI- HOCTb MOHCTPH- | IICHHS CTaHNapT- 3a7a4 0e3 | HBIX 3aJa4 | HECTaH-
TOM) OIICHUTH pPOBaHBI CTaH- HBIX 3amad | ommOoOK ® | 0e3  OIHU- | JapTHBIX
HaJIMYHe 0a3oBbIe JapTHBIX | C  HEKOTO- | HEJJOUETOB. 00K U | 3a1ad4.
HAaBLIKOB | HABBIKH. 3ama4y ¢ | ppIMH HEIOYCTOB.
BCIEI- HNmenn HEKOTO- HeJoueTa-
CTBUE MECTO PBIMH MH.
OTKa3a, rpyObIe HeJoue-
o0yJaro- | OmMMOKH. | Tamw.
LIerocs
OT OTBETA.
ITomaoE VYuebnass | YueOnas | YueOHas Vuebnas VYuebHas VYueOHas
OTCYT- aKTHUB- aKTHB- aKTUBHOCTh | aKTUBHOCTh aKTUBHOCTh | aKTUBHOCTh
CTBUE HOCTb M | HOCTb M | M MOTHBAa- | H MOTHBAllMsi | © MOTHBa- | I MOTHBa-
y4eOHOW | MOTHBa- MOTHBA- Ul TIPOSB- | TIPOSIBJISIFOT- | IIMSI TIPOSIB- | IHSI TIPOSIB-
aKTMBHO- | ITUSL  CJla- | 1M HH3- | JITFOTCS HA | ¢S HAa YPOBHE | JIIOTCS HA | JIIOTCS  Ha
CTH U MO- | 60 BBIpa- | KM€, Ccja- | CpeaHeM BBIIIIE CPEI- | BEICOKOM OYEHb BBI-
THBAllMM | JKECHBI, 00 BBIpa- | YPOBHE, HEro, IEMOH- | YPOBHE, COKOM
Motu- TOTOB- JKEHBI, JIEMOH- CTpUpYyETCSI JIEMOH- YpOBHE,
Balus HOCTb CcTpemiie- | CTPHPYETCs | TOTOBHOCTD CTpPHUpYETCS | IEMOH-
(1n4- peuaTth HUE pe- | TOTOBHOCTh | BBIIOJHSTH TOTOBHOCTh | CTPUPYETCS
HOCTHOE IIOCTaB- IATh 3a- | BBIIOJIHATE | OOJBIINH- BBIMIOJIHATE | TOTOBHOCTD
OTHO- JICHHBIC Jladd  Ka- | IMOCTaB- CTBO IIOCTaB- | BCE II0- | BBINIOJIHATH
IIeHHe) 3a7a49u YECTBCH- | JICHHBIC JIEHHBIX 3a- | CTaBJICH- HECTaH-
Kaye- HO. 3aa4il  Ha | a4 Ha BBI- | HBIC 33J]a4d | JapTHBIC
CTBCHHO cpeaHeM COKOM HAa  BBICO- | JOIOJIHU-
OTCYT- YpOBHE YPOBHE Ka- | KOM YpOBHE | TEIbHBIC
CTBYIOT. KauyecTBa. YyecTBa. KayecTBa. 3aa4d  Ha
BBICOKOM
YpOBHE
KayecTBa.
Kowmre- Kowmre- Chopmu- | Chopmu- Cdhopmupo- | Chopmu- Chopmu-
TCHIUS B | TCHIMS B | pOBaH- poBaH- BaHHOCTh poBaH- poBaH-
He cdop- | moaHOMH HOCTh HOCTh KOM- | KOMIIETEH- HOCTh KOM- | HOCTh KOM-
MHUpPOBa- Mepe He | KoMIe- METEHI[MU B | [[UU B ILIEJIOM | METCHIUN MEeTEHIUU
Ha. oT- | cpopMHU- | TEHIIUU LIEJIOM CO- | COOTBET- MOJIHOCTBIO | MPEBBIIIAET
CyTCTBY- | pOBaHa. COOTBET- | OTBETCTBY- | CTBYET TpE€- | COOTBET- CTaHIapT-
0T 3Ha- | Meto- CTBYET er Tpebo- | boBaHUAM. CTBYET HBbIE Tpebo-
X HUS, yMe- | IUXCS MHHH- BaHUsAM, HO | MMmerommxcs | TpeboBa- BaHUs.
apak- HUS, 3HAHUH, MaJIbHBIM | €CTh HeIO- | 3HAHW, HUSIM. Nmerommx-
repu- HaBBIKH, YMEHUH, TpeboBa- | YETHI. YMEHUH, Nmeromux- | c1 3HAHWUM,
CTHRA | 4 e06x0- HaBBLIKOB | HHSM. WNmetonux- | HAaBBIKOB W | Cs 3HAHWU, | YMEHUH,
cop- JIMBIC Hemocta- | Mmero- cs 3HAHWIA, | MOTUBAIlUU B | YMCHUH, HABBIKOB U
MHPO- UL pe- | TOYHO HIHAXCS YMEHUH, IIEJIOM  JI0- | HaBBIKOB M | MOTHBALIMH
BAHHO™ | | orma JUIS  pe- | 3HaHUM, HABBIKOB H | CTATOYHO MOTHBAIllUU | B ITOJHOM
o MTPaKTH- [ICHHS YMCHHIA, MOTHBAIlMU | JJISl PEIICHUS | B TOJIHOHM | Mepe  JIo-
KOMIIE™ | eckux MIPaKTH- HaBLIKOB | B IIEJIOM | CTaHJAPTHBIX | MEpPEe  J0- | CTATOYHO
TeHTHH (mpodec- | geckux B IICJIOM | JOCTATOYHO | TIPAKTHYIEC- CTaTOYHO UL TIpH-
cuoHanb- | (mpodec- | mocra- I pemie- | ckux  (Ipo- | Ans  pelle- | MEHEHUs
HBIX) 3a- | CHOHAJIb- | TOYHO HUSA TIpak- | peccwo- HUS CIIO- | TBOPYECKO-
nad. Tpe- | HBIX) 3a- | A9 pe- | THUECKUX HaJIbHBIX) HBIX TIpak- | TO0 MoaAXoja
Oyercs nad. Tpe- | meHus (mpodec- 3ajad4. THYCCKUX K PEIICHUIO
MIOBTOP- Oyercs MIPAKTH- CHOHAJIb- (mpodec- CIIO3KHBIX
HOe 00y- | TOBTOp- YEeCKHUX HBIX)  3a- CHOHAJIb- TIpaKTHIe-
YEHHUE. HOe 00y- | (mpodec- | mau, HO HbIX)  3a- | ckux (mpo-
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YCHHE. CHOHANlb- | TpeOyercs Jad. (eccuo-

HBIX) 3a- | JOTNOJIHH- HaJIbHBIX)
Jad, HO | TeJabHas 3a/1au.
TpeOyer- | mpakTHUKa

cA JI0- | IO HEKOTO-

TTOJTHH- pbIM  TIpoO-

TebHAS (heccuo-
NPaKkTHKa | HaJbHBIM
nmo OoJb- | 3agavam.

IIHHCTBY
MIPaKTH-
YECKUX
3a/ad.
Ypo- Hynepoit | Huskuit Huxe Cpennnii | Berme cpen- | Bricokwmi Ouenn
BeHb CpeIHero HETO BBICOKUI
cdop-
MHPO-
BaHHO-
CTH
KOMIIe-
TeHIU

6.3. Kpumepuu u npoyedypvl oyeHusanus pe3yibmamos o0yueHus no OUcCyuniure (Mooy-
J0), Xapakmepuzyiouux smansi GopmMuposanus KOMnemeHyui.

[IpexycMOTpeHsl ciaenyromuye BUIbl KOHTPOJIS 3HAHUH, YMEHHH U BIaJJIeHUN 00y4aroImuXcs:

a) OnepaTuBHBIA KOHTPOJB: MPOBOIUTCS C LENBIO ONPEAECICHNS YPOBHS YCBOCHHS JICKIIMOH-
HOTO U MPAKTHYECKOro Marepuaia B (popMe NPOBEPKH JOMAIIHUX 3aJaHUi U YCTHOTO OIpoca CTy-
JICHTOB €XXCHEIEIBHO.

0) PyOe)xHbIi KOHTPOJIb: HANpaBlieH HAa MPOBEPKY 3HAHWN M HABBIKOB pEIIEHUs 3a/1ad, mpo-
BOJIUTCS B ()OPME TECTOB U KOHTPOJIbHBIX paboT. [lo maHHON nucuMIUIMHEE pa3paboTaHbl KOHTPOJIb-
HbIE pabOTHI MO KaXI0MYy pazzeny (cM. «DOH[ OLEHOYHBIX CPEACTB» M0 TAaHHON JAUCIHUILIHHE).

Kpumepuu oyenxu mecmog: B IPOLEHTHOM COOTHOILIEHUH OLEHKH (110 NATHOAIIBHOM CUCTe-
M€) PEKOMEHAYETCS BBICTABIIATH B CIEAYIOIUX IUANa30Hax:

«1peBoCcX0IHO» - 100% npaBUIBHBIX OTBETOB;
«0TINYHO» — 90-99% npaBUIBHBIX OTBETOB;

«OY€Hb XOpoIIo» - 81-89% mnpaBUIBHBIX OTBETOB;
«xopoio» — 66-80% npaBUIbHBIX OTBETOB;
«YIOBJIETBOPUTEITBHO» — 51-65% NpaBUIbHBIX OTBETOB.
«HEYZIOBJIETBOPUTENBHO» - 31-50% npaBUIIbHBIX OTBETOB;
«m10Xx0» - 30% ¥ MeHbIIE MPABHIbHBIX OTBETOB.

Kpumepuu oyenxu konmponsnvix pabom:

OLIEHKA «IIPEBOCXOJIHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH pell 0e30InO00YHO BCe 3a/1auH,
IPOIEMOHCTPUPOBAB OE3YNPEYHOE BIIAZICHUE METOIaMU PEIICHUS;

OLICHKA «OTJIMYHO» BBICTABIIACTCSA CTYACHTY, €CIM OH PEIIWI BCE 3aJa4d, HO JOIYCTHI 1-2
HE3HAYUTENIbHbIC OITMOKU B PEIICHUH, KOTOPBIE HE OTHOCATCS K KOHTPOJIUPYEMON TeMe;

OLICHKAa «0YE€Hb XOPOIIO» BBICTABISAETCS CTYAEHTY, €CJIM OH AOCTATOYHO XOPOLIO MPUMEHSET
TEOPETUYECKHI MaTepHall MpH PelIeHUH 3a7ay, HO AOMyCKaeT 1-2 3aMeTHbIe OUIMOKH B pEIICHUH,
KOTOPBIE MOKET CaMOCTOSITEIIBHO UCIIPABUTB;

OLICHKA «XOpOILI0» BBICTABISETCS CTYJEHTY, €CIM OH JIOCTaTOYHO XOPOILIO IPUMEHSIET TEOpe-
TUYECKUI MaTepuall Mpyu pPelIeHUH 3a/1a4, HO JOIyCKaeT 1-2 3aMeTHbIe OIIMOKHU B PEIIEHUH, KOTO-
pbI€ CAMOCTOSITENIBHO UCIIPABUTh HE MOJXKET;
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OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYIEHTY, €clii OH Oe3ommbouyno pemuni 50%
3aJJaHuH, C OCTAJIbHBIMU 3aJIaHUSIMU, JINOO CIIPABUIICSA YaCTUYHO, JIMOO HE CIIPABUIICS COBCEM;

OLIEHKA «HEYJOBJIECTBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HE YMEET pelIaTh THIIO-
BBIE 3aJ71a4, B er0 paboTe MeHee S0% NnpaBUIIbHO PEIIEHHBIX 3aJaHUH.

OLIEHKA «IIJIOXO0» BBICTABIIAETCS CTYJCHTY, €CJIM OH HE MPUCTYNAaJ K PELICHUIO 33/1a4 Ha KOH-
TPOJIbHOM paboTe.

B) UTOTrOBBII KOHTPOJIb: HAMPABJIEH HA OLIEHKY KOHEYHOI'O0 YPOBHS TEOPETUUYECKUX 3HAHUU U
YMEHUH NMPUMEHSATh 3TH 3HaHUS MPU pelIeHnH 3a1ad. [IpoBoautcs B opmMe yCTHOTO 3K3aMeHa IO
6I/IHeTaM, MpeaACTaBJICHHBIM B <<q)OHI[e OLICHOYHELIX CPEACTB» 110 I[aHHOﬁ JUCHUITIINHE.

6.4. Tunogvie KoHmMpoOILHBIE 3A0AHUA UTU UHbIE MAMEPUATbL, He0OX00uMble Olisl OYeHKU pe-
3YIbMamod o0yuenus, XapaKxmepusyrouux 3manvl QOpMuposanuss KoOMnemenyutl u (uiu) o umo-
208020 KOHMPOJs CPOPMUPOBAHHOCU KOMNEMEHYUU.

Komnaexm mecmogvix 3a0anuil

Tecr 1

. x?=3x+2
1. Beranenure mpepen: lim———.
x-2 x“—x—=2
BapuaHTbl 0TBETOB:

1
1) 3
2) 2
3) +oo
4) 0

2
. x"=3x+1

2. Bprauenure npegen: lim ———.
xsodx” +x—2

BapuaHTbl OTBETOB:

1
N -—=
) 2
1
) —
) 4
3) -
4) -3
3. Beoruucnure npenen: lim sin 5.x .
x=0 tg2x
BapuaHTbl 0TBETOB:
1
1 -=
) 2
1
2y —
) 4
3) -
4) 2,5

=

4. Bpruucnure npeaen: lin(} (1 + x)

BapuaHTbl 0TBETOB:
1 €
2) 0
14



3) +o
4) e
5. Haiitu nponsBofnyto GyHKIMH y =7x° +4x—5, Monp3yach NMpaBuIaMd U (GOpMyIaMu

nuddepeHIpoBaHHS.
BapuaHTbl OTBETOB:
1) 7x*+4x-5
2) 14x+4
3) 4x-5
4) 5
6. Haititu mpomsBomHyro GyHKIMH y = e [drcsin x, MOIB3YsACH MpaBuUjaMud U (GOpMyIamMu
nuddepeHIpoBaHHUS.
BapuaHTbl OTBETOB:
1 2 ;c +1
X" +x
2) In (x2 + x)

3) e [drcsinx+e” E—Ili

V1-x?
4) 0

7. Jng dyskiuu y = x° +9x” +24x +17 HalTH TOUKH SKCTpeMyMa.
BapuaHTbl OTBETOB:

1) -2;-4
2) 2
3) 4
4) 0;1

8. Jlna dynkmmu y = x° +3x° —24x — 21 HaiiTn Touxy neperuba.
BapuaHTbl 0TBETOB:
D1
2) 0
3) -1
4) 4
9. Jlns pynxupn f(x,y) =5x—3xy+y> HaifTH yacTHBIC IPOM3BOIHBIC TIEPBOTO MOPSIKA.
BapuaHTbl 0TBETOB:
1) fi=5-3y; f) =-3x+3y’
2) fi=5+3y; f] =3x+3y’
3) fi==5-3y; f;=-3x-3y’
4 fi=5;f =72
10. Haiitu skcTpemyM Qynkmun f(x,y) =6x—6y—3x> =3y°.

BapuaHTbl OTBETOB:
1) (-L,1)
2) (L,1)
3) (-1,-1)
4) (1,-1)

11. Halitu HeonpenelIeHHbIN HHTErpall J‘(x2 +2x - 3)dx .

BapuaHTbl 0TBETOB:
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3
X

1) ?—x2—3x+C
2) 2x+2+C

3
3) X4 x? -3y
3

X3
4) ?+x2—3x+C

12. Haiith HeonpeaeneH b HHTErpall jx sinxdx .

BapuaHTbl OTBETOB:
1) —xcosx+sinx+C
2) xcosx+sinx+C
3) —xcosx—sinx+C
4) xcosx—sinx+C

13. Pemmts 3amauy Komm: y' =2°7, y(1)=1.
BapuaHTbl 0TBETOB:

1) y==—x+C
2) y=x+C
3) y=x
4) y=-x

14. Haiitu o6miee pemerre auddepeHnuaipbHoro ypasuenus y" +12y' +36y =0.
BapuaHTbl 0TBETOB:

1) y=e®(C, -C,x)
2) y=e¥(Cy +Cpx)
3) y=e"(C, +C,x)
4) y=e"(C,-Cyx)
. 1 1 1
15. HccnenoBaTh Ha CXOAUMOCTh 3HAKOUYEpEeAYIOMIMicS psan 1 — ? + 3—2 - ? +
BapuaHTbl 0TBETOB:

1) pan cxonuTcst abCOMIOTHO
2) psan pacxoguTcs
3) psia CXOAUTCS YCIOBHO
4) psia He SBIISIETCS 3HAKOUYEPEAYIOIUMCS

Tect 2

1. Halinute matpuiy X, €clii ©3BECTHO, YTO:

{1 s 7
BapuanTsl OTBETOB:
» = )
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5
4 X=3

2. Haiigute Matpuny X, eciau M3BECTHO, YTO:

s 3|
+X =
|5 12| 1 20
Bapuantsl OTBETOB:
x_
D |4 11
5 _4)
=
2) |;—4 s |
_[0 5
3) X=g
|'_5 1'|
X =
9 x=7
3. HaiiguTe TpaHCIOHMPOBAHHYIO MATPUILy MO OTHOILICHHUIO K MaTPHUIIE
4 —3 6
8 6 5
0 3 -1
BapuaHTbl OTBETOB:
4 3 -1
1 8 6 5
|0 =3 & |
8 6 5
2) 0 3 -1
|4 -3 & |
4 8 0
3) -3 6 3
|6 5 —1
6 -3 4
4) 5 £ 8

-1 3 0
: (35 126
4. Marpuiy | 1 s | BO3BEJM B CTEIEHb 71, U IOJIYYMUIIACH MATPULIA | 47 161 | . Uemy paBHO
n?

Bapuantsl 0TBETOB:

1) 4

2) 2

3) 3

4) 5

5. ComnocraBbTe MAaTpPHUILy U €€ BUJL;

11 —4 3|
o7 2

1 0o o0 5
(o0 0
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—2 0 0
2 |0 8 0
|0 0 7
g 0 o0
3 [4 6 0
|7 =3 1
1 0 o
4 010
[0 0 1f

A) JlmaronanbHas
b) Enunnynas

B) Ctynenuaras
I') Tpeyronbhas

| |
6. [IponsBenenre MaTpUIlb | 1 86 | Ha TPAHCIMOHUPOBAHHYIO MO OTHOILIEHUIO K HEl Mat-

pUILly paBHO:

BapI/IaHTBI OTBETOB:

lli]l 43)
D 29|
130 43}
2) 72,
43 l[]l
3) |
| 43 29
Y 1101 43
5 -3 0
7. Halinute x, €clii U3BECTHO, UTO ONPEACTUTED MATPHULIbI X ;3 2 : g paBeH 14.
| X— I

BapuaHTbl OTBETOB:
1) 3
2) 4
3) 7
4) 1
2x, +x, —x; =5,
8. Haligure penieHne cUCTEMBI IMHEMHBIX ypaBHEHUN: §3x, +3x, —2x; =8,
x +x, +x, =6.
BapuaHTbl OTBETOB:
D (3;1;2)
2) (-2:1:0)
3) (:3;-15-2)
4) (2:-1;0)
2x, +5x, +8x;, +9x, =09,
9. Pemmmre cucTeMy IMHEHHBIX ypaBHEHUH 4 X, +3x, +5x; +5x, =5,
X, +2x, +3x; +4x, = 4.

Bapuantsl 0TBETOB:
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1) (2+c1 +2¢,,1-2c, +cz,cl,—cz)
(

2) (2+¢ —2c,,1-2¢ —cz,cl,cz)
3) (c1 -2c, ,1,cl,c2)
4) (2;-1;0)
0 -1 1
10. Haiinure coOCcTBEeHHBIC 3HaYeHUS MaTpuliel A=| -1 0 1.
1 1 0

Bapuantsl 0TBETOB:
1) -1;-2
2) -152
3) 1;2
4) 1;-2

Komnnexm konmponbHblx pa60m

Tema 1. Beeoenue 6 ananus
(npeoden nocnedoseamenvrhocmu, npeoel U HeNPEPLIBHOCHb YHKYUU)

Bapuanr 1

Brraucnure npenensl YMCIOBBIX TTOCIIECIOBATEIFHOCTEH B (PYHKITHN:
. 2+ x-4x
L lim ————;
x-to 5+ x7 +3x
x’+3x% +2x

b

2. lim —;
-2 x"=x-—6

3. lim( L _ 26 J;
=3\ x-3 x°-9

. X
S —

4. lim ;
x-0 X

3n
s.nm(1+3j .
n— +oo n

Bapmuanr 2

BrerancnuTe npeaensl YUCIOBBIX MOCIEA0BATEIPHOCTEN 1 (PYHKIIHIA:
. 8x7+3x 42

L lim ————

xoto 4y +2x7 =3
x*=3x-10

m-—-—"--">

=5 x° =125

3.lim(1 - 33}
- x=1 1-x

41mﬁx@@§;

x-0
311 _Sn
1m .
n -+ 4” + 5”
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Tema 2. /lughpepenuyuanvnoe ucuucnenue hynkuuil 00Hoil nepemeHHoul

Bapuanr 1
1. U311epsKKH TIPOM3BOICTBA HEKOTOPOH MPOAYKIUH Onpeessiorces pynkiumeit y =5x” +80x,

IJIe X - YUCJIO €IMHUI] TPOM3BENEHHON 3a MECSIl MPOIYKIMHU. JTa NPOIYKIHUS MPOAAETCS 10 LIeHE
280 py6. 3a uzgenue. CKOJIBKO M3IAENUI HY)KHO NMPOU3BECTH M MPOAATh, YTOOBI MPUOBUIL ObLIA

MakcuMaJiLHa?

2. Uccnenyiite GyHKIMU U TIOCTPOUTE UX TPpaUKU:
4

X 2
ay=—=-2x";
YTy

0. y=x-Inx.

Bapmuanr 2
1. Ha MOHOTIOJIBHOM PBIHKE CIPOC HA HEKOTOPBIM TOBAp OMpenesseTcs cienyronei GyHKIm-
eit: y=780-2x—-0,1x", rae x - umMcio eAMHMI] ToBapa. HalTH MaKCHMAaJbHYIO MPHUOBLIb, €CIHU
1000

X

CpelHMe M3JEP’KKU MPOU3BOJCTBA 3TOr0 TOBapa cocTaBiisiioT C(x) = +500+2x . [Ipu kakom

3HAUEHUU IICHBI TPUOBLTH MAKCUMAITbHA?
2. Uccnenyiite PyHKIIMN U TOCTPONTE UX rpaduKu:
a. y=x+tarctgx;

2
X

x2-1

0. y=

Tema 3. Humezpanvnoe ucuucienue yHKyuu om 00OHOU nEPeMeHHOu

Bapuanr 1

2
1. OyHKIUSA TpeAebHBIX U3JEPKEK HEKOTOPOW Mmpoaykuuu umeer Buix C '(x) = 30xe” %,
Haiitu pynkmuio uzepxex, eciu GuKCUpoBaHHbBIE U3iepkKu cocTaisitot 20000 pyOeit.
2. BerunciauTe HeonpeaenEHHbIE UHTETPAJIbL:

a. I(\/;—S)z dx ; 0. J‘ﬁdx; B. I(xz +3x+ 2)ln xdx .
3. Beraucnure miomanb GUrypel, orpaHHUEHHON TUHUSIMHU:

a) xy=4, x=1, x=4, y=0;

6) y=x*+2, x=-1, x=2, y=0;

B) y=Inx, x=e, y=0.
4. Berancnure HeCOOCTBEHHBIN HHTETPAT WM YCTAHOBUTE €T0 PaCXOAMMOCTD:

+0o
a) je”‘ sin xdx ;
0

+o00 dx
0) | V——.
) ;[oxz +6x+10

Bapmuanr 2
1. ®yHKOUS peaenbHOW MPUObUIM HEKOTOPOH MPOIYKLIUU MMEET BH P'(x): 25-0,004x .
[TpubOsLTE IpeanpusiTH cocTaBnsieT 35,8 ThiC. pyo., ecau nponano 1200 m3genuii. Haiitu GyHKIIMIO
npUOBLIH.
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2. BerunciauTe HeonpeaenEHHBIE UHTETPAJIbL:

3 7x-15
a) I(x 5) dx ; 0) jxcostdx ; B) jm
3. Beruucnure miomanb GUrypsl, orpaHUYCHHON JTMHUSMH:
a) y=4-x*, y=0;
6) y=x*, y=2-x7;
71

71 71
B) y=sin2x, x=—, y=1,t1e —<x<—.
)y R 2 >

4. BpruucnuTte HeCOOCTBEHHBIN MHTETPaJl UM YCTAHOBHUTE €r0 PAaCXOIUMOCTh:

a) T’xe—"2 dx;
0
d
0) !x—f
O [ s
Tema 4. /lunennan anzeopa

Bapmuanr 1
1. Pemure cucremy ypaBHEHHI JBYMS CIIOCOOAMH: METOJIOM OOpaTHON MaTPHUIIBI U METOJIOM
Kpawmepa:
X, —x, +x; =6,
X, —2x, +x; =9,
x, —4x, —2x; =3.
2. Pemute cucremy ypaBHeHHil meTogom ['aycca. Caenaite NpoBepKy.
5x, +12x, +5x; +3x, =10,
4x, +3x, +x; +3x, =2,

I1x, +11x, +4x, +8x, =8.

Bapmuanr 2
1. Pemure cuctemy ypaBHEHUH IBYMs CIIOCOOaMU: METOAOM OOpaTHON MATPHUIIBI U METOJIOM
Kpawmepa:
3x, +x, +3x;, =2,
Sx; —2x, +2x; =1,
2x, +2x, +3x, =1.
2. Pemute cucremy ypaBHeHH meTogoMm ['aycca. Caenaite NpoBepKy.
X, —x, =3x;—4x, =1,
2x, = 2x, +2x;, +3x, =2,

-x, +x, —13x; —18x, = -1.
Tema 5. Ananumuueckan zeomempus Ha NA1OCKOCMU

Bapmuanr 1
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1. M3BecTtHBI PYHKIIMU NPEIIOKEHUS U cripoca: S:p=x+7, D: p =2x+8. Haiigute Touky
peiHOUHOTO paBHOBecus. [locTporite rpaduku.
2. Tpeyronsauk ABC 3aman cBoumu BepmmHamu A(4;6), B(—4;0), C(—1;—4). Iloctpoiite
TPEYrOJIbBHUK Ha KOOPAUHATHON MIIOCKOCTH. COCTaBbTE YPAaBHEHHUS:
a. TpeX €ro CTOPOH;
b. mnuny meauansl BM ;
C. MPSAMBIX, MPOXOJAIIMX Yepe3 BEPIIMHBI TPEYTrOJIbHUKA MapajuIeIbHO MPOTHUBOIOJIONK-
HBIM CTOpPOHAaM;
d. cepeauHHOro NEeprneHANKyIIsipa K cTopoHe AB ;
€. BBICOT TPEYTOJbHHUKA.
3. [locTpoliTe KpUBbIE BTOPOTO MOPSIKA U OTMETHTE UX DJIEMEHTHI:

a. x*+y>+10x—-4y+13=0;

b. y* -8y =4x;

c. 16x* -9y* —64x+54y-161=0;
d. x*+2y° —4x+4y+2=0.

Bapmuanr 2

1. U3BecTHBl (pyHKIIMU mpeyiokeHus U crpoca: S:3p—-2x=7, D:10p+x=8. Haiigure
TOYKY PIHOYHOTO paBHOBecHs. [locTporite rpaduku.
2. Tpeyronbuuk ABC 3a1aH CBOMMH BEpIIMHAMU A(3;6), B(-1;3), C(2;—-1). IlocTpoiite
TPEYrOJIbBHUK Ha KOOPAUHATHON MIOCKOCTH. COCTaBbTE YPAaBHEHHUS:
a. TpeX ero CTOPOH;
b. menuansl BM ;
C. MPSAMBIX, TPOXOJAIINX Yepe3 BEPIIMHBI TPEYTroJIbHUKA MapajuIeIbHO MPOTHUBOMOJIONK-
HBIM CTOpPOHAaM;
d. cepeauHHOro NEepHeHANKYIspa K CTopoHe AB ;
€. BBICOT TPEYTOJbHHUKA.
3. [locTpoliTe KpUBbIE BTOPOTO MOPSAIKA U OTMETHTE UX DJIEMEHTHI:

a. x°+4y>—6x+8y=3;

b. x2+4x+2y+4=0;

C. x2+y2+2x—3=0;

d. 9x> —16y> +90x +32y 367 =0.

Tema 6. Ananumuueckan zeomempus 6 nPpOCMPAHCHIGE
Bapmuanr 1
x+1_y+2 _z-1

4 5
2. Hanumwte ypaBHEHHE IIIOCKOCTH, Mpoxojsmied depe3 Touky M (—1;3;5) wu mpsamyro

1. Haitgute paccrosinue ot Touku M (2;—1;3) no npsimoit [ :

l_x—l _y—2_z-3
2 3 4
3. Ioctpoiite minockocTs 71:x+y—z =0 u npamyro, npoxomsaiyro yepe3 Touku M, (0;0;4)
uM, (2;2;0) . Halinure Touky nepecedeHus NpsiMOM C INIOCKOCTBIO U YTOJI MEXAY HUMH.

Bapmuanr 2
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., x+l_y-1_z¢ . .
1. Beraucnure yroa Mexay npsmoin [ :T =370 U MPSIMOH, MPOXOJAIIEN yepe3 Hava-
10 koopauHat u Touky M (1;1;-1).

o I ; x_y-1_z ] 3x+y-5z+1=0,
. OKAXXUTEC NICPIICHAUKVYIIAPHOCTD IIPAMBIX —=—=—1u .
P yp P v 2 2x+3y-82+3=0.

3. Hanumure ypaBHEHUE IUIOCKOCTH, NPOXOAAIIEH uepe3 MapauieNbHbIE MpsMbIE
x=3_y_z-1 " x+1 _y-1
2 1 2 2 1

=2
5

Tema 7. luppepenyuanvroe ucuucnenue YyHKyuil HECKOJIbKUX NEPEMEHHBIX

Bapmuanr 1

Xy

1. HaitiuTe 4acTHBIE TPOM3BOAHBIE QYHKIMM: 2. 7 = X"y  +x°y ;6. 7= -
xXTy

2. Beruncnure gradz; dz v d’z, ecmn z =y @™,
3. Haiizure sxerpemymsl pyskimn z = xy(l—x—y).

x+2y

4. HaiinuTe yCrmoBHBIN SKCTpeMyM (QYHKIHH Z = e npu ycnosuu x° + y> =1.

Bapuanr 2

1. HaiiguTe yacTHBIC POU3BOAHBIC QYHKIMH: a. 7 = Xe

— Yy
;0. 25 x4y +——.
AT

2. Beraucnure gradz; dz w d’z, ecim z =x[8in’ y.

3. HaiiuTe sxcTpeMmyMbl GyHKIMM 7 = X° — y° —3xy .

. . 7
4. Haiinure ycioBHBIH d3KcTpeMyM QYHKIHU Z =COs” X +C0s’ y NPH yCIOBHH y — X = e

Tema 8. Jughghepenyuanvusvie ypasnenus.
Bapuanr 1

1. Haitnure obmiee permenue auddepeHnaaIsHoT0 ypaBHEHMS:
a. xo/5+y dx+ ymdy =0;

. xidy = (y2 + xy)dx;

(3> + 2y Jdx + (2x = 3)dy = 0;

. y'+ycosx=sin2x;

How o

Y Hay=xy?;

o M

. y"+yl_2y:0;
K. y' =4y +13y=0;
3. y' =4y'+4y=0.

Bapuaur 2
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1. Haiigute obmee perenne quddepeHInaIbHOTO YPAaBHCHHS:
a. y' +2xy=2x;
6. —3xdx —2xy*dx =3x>ydy ;

B. xdy — ydx =+/x* + y*dx;
.(x+y)dx+xdy:0;

q. y' —ysinx = yZe™";

e. y' =3y -4y=0;

x. y' +8y' +16y=0;

3. y'+4y'=0.

—

Tema 9. Hucnoevie u ghynkuyuonaibHwle paosvl

Bapuanr 1
1. Uccnenyiite Ha CXOAUMOCTD YUCIOBOM PSIAL:
1 1 1
a. l+—+—+
10 100 1000

@), 6) 6,
3! 5! 7! 9!
s 1

5y

n=1

- +Z’°n—2;

3
n=l N

+

ey

ceey

N
n—smn

+00 n

s

n=1

2. UccnenyiiTe Ha CXOAMMOCTb 3HAKOUYEPEAYIOIIUUCS PAI:

s )"

3 b
Snln’n

6. :Zj; (_ 1)n+1 (n-1)

a.

n’>+1

3. Haiiaute 061acTh CXOMMOCTH CTENIEHHOTO Psijia:

+0010)‘[ n
W S

n=1

6. 3 (-1) 2
n=1

(2n-1)"

n-1

Bapuanr 2
1. Uccnenyiite Ha CXOAUMOCTD PAJI:
200 2° @2, 2° 3 2* @
TR E PR
+o00 1

6'Zlo"+n;

n=1
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+00

n .
B DT

n=l1 1+n
+o0

arctgn
D P
o 1+n

<1
Dy

n=1

2. UccnenyiiTe Ha CXOAMMOCTb 3HAKOUYEPEAYIOIIUUCS PAI:
— . Inn
. -1 ;
2 21
+00
(1)
6. ) —=.

3. Haiimure 065acTh CXOIMMOCTH CTEMEHHOTO psijia:

+o00 xn )
* ;(Zn—l)lfl" ’

+00

6. z nxn+l

= n+l '

6.5. Memoouuecxue mamepuanvi, onpedensiowjue npoyeoypy OyeHUBAHUs.

[Iponienypy oneHUBaHUS PETIAMEHTUPYIOT CIEAYIOLIME MAaTEPHAIIbIL:

1. Tlonmoxxerune o (poHIE OLIEHOYHBIX CPENCTB 0Opa3oBaTelbHON MporpamMmbl B Harmonasb-
HOM HcCcliefioBaTenbckoM HukeropoackoM rocynapctBeHHOM yHuBepcutere uMm. H.W. JloGaues-
ckoro (HHT'Y), yrBepxxnennoe npukazom pekropa HHI'Y ot 10.06.2015 Ne247-O/1.

2. Tlonoxenne «O MpOBEACHUH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTe-
craruu ooyuaromuxcsi B HHI'Y », yrBepxknénnoe npukazom pekropa HHI'Y ot 13.02.2014 1. Ne55-
On.

C uenpto onpeaeneHus ypoBHs OBIAJICHUS] KOMIIETEHIIMEN, 3aKPETICHHOMN 3a JUCHMUIUIMHOM,
B 3aJlaHHBIC MPENOJaBaTEIEM CPOKH MPOBOJIUTCA TEKYIIUA WU UTOTOBBIM KOHTPOJIb 3HAHUM, yMe-
HUN M HaBBIKOB KaXkI0ro oOydvaromierocs. Bece BUIBI TEKyIero KOHTPOJS OCYIIECTBISIOTCA Ha
MPaKTUYECKHUX 3aHATUAX. VICKIIIOUEHHE COCTABIISIET YCTHBINA OMPOC, KOTOPBIM MOXKET MPOBOJUTHCS
B HaYaJie WJIM KOHIIE JICKITMOHHOTO 3aHATHUS B TeueHue 15-20 MHH. ¢ eNbI0 3aKperyIieHUsT 3HaHu!
M0 IUCLMIUIAHE.

[Ipouenypa oneHUBaHUS KOMIIETEHIUN OOYYarOIIMXCsS OCHOBaHA Ha CIEAYIOIIUX MPHUHIIM-
nax:

1. IleppoaAMYHOCTH TPOBECHUS OLICHKH.

2. MHOTOCTYIEHYaTOCTh: MPHU BHICTABIICHUH OLICHKU YUUTHIBAIOTCS MHEHUE MpEnoaaBaTes,
CTYJEHTOB T'PYIIIbI U CAMOOLIEHKA 00yYaronierocsi, IpoBOAUTCS 00CYXKI€HHUE Pe3ylIbTaTOB U KOM-
IJIEKC MEp M0 YCTPAHEHUIO HEJJOCTATKOB.

3. EAuHCTBO HCMOIB3YEeMON TEXHOJOTHUU ISl BCEX OOYYArONIUXCS, BBITIOJHEHUE YCIOBHM
COMOCTAaBUMOCTH PE3YyJIbTaTOB OLICHUBAHUS.

[IpoMexyTouHas aTTecTalus 10 IUCUUIUIMHE TPOBOAUTCS B (pOpMe IK3aMEHOB.

DK3aMeH MPOBOJAUTCS B YCTHOM (pOpMe MO yTBEPKIAEHHBIM 3aBEAYIOIINM Kadeapoil (Iupek-
TopoM ¢unuana) Ouneram. O0s13aTeNbHOMN ABISETCS MOArOTOBKA CTYJEHTOM pa3BEPHYTOr0O OTBETA
M0 CYIIECTBY BOIIPOCOB IK3aMEHAIMOHHOTO OWiieTa, Ha YTO OTBOIUTCS He MeHee 45 muHyT. Ha
9K3aMeHe He JIOMYCKaeTCs Haluune y 00ydaromuXxcsl MOCTOPOHHUX MPEIMETOB, B TOM YUCIIE TEX-
HUYECKUX YCTPOUCTB (MOOUIIBHBIX TeTE(OHOB U TIP.), MOJIB30BAHIE KOTOPHIMH MOXKET 3aTPYTHUTH
Ao caenaTh HEBO3MOXXHOM OOBEKTHBHYIO OIICHKY PE3yJIbTaTOB MPOMEXKYTOYHOM aTTECTAallUH.
OOyyaronuecs, HapyIIUBINKE PaBUiIa MPOBEICHUS YK3aMEHa, 10 PEIICHUI0 dK3aMeHaTopa U 3a-
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BEIYIOIIETO COOTBETCTBYIOIIEH Kadeapoi MOryT ObITh ynaneHsl U3 ayautopud. Ilpu 3ToM B 9K-
3aMEHAlMOHHYIO BEJIOMOCTh YyAaJEHHOMY C 3K3aMEHa CTYIEHTY MPOCTABIIAETCS OLIEHKA «HEYIO0-
BJIETBOPUTENBbHO». [IpH MpoBeaeHNN 3K3aMeHa B YCTHOU (opMe MO SK3aMEHAI[MOHHBIM OujieTam
OLICHUBAIOTCS O0IIlee MOHUMaHUE CTYIECHTOM COJAEpKaHHsI M CTPYKTYphI BOIpOCa, MOJIHOTa pac-
KPBITUS KQXJOTO U3 AJIEMEHTOB BOIIPOCA, CTENEHb BiaJeHUsI 0a30BOM TEPMUHOJIOTHEN, TOHUMA-
HUE MPUMEHHUMOCTH U OCOOEHHOCTEW MPAaKTUYECKOTO HCIOJb30BAaHUS H3JIaraeMbIX TEOpeTHYe-
CKHX TOJIOKEHUM, YMEHUE MPUMEHSTh 3HaHUSI TEOPETUUECKOTO MaTepuaia Ipy peleHud MaTeMa-
TUYECKUX WM MPUKIAIHBIX 3374 Pa3jiNdHbIX YPOBHEH CIOKHOCTU. DK3aMEHATOp JUIsl YTOUHEHUS
OLIGHKU BIIpaBe 3a/1aBaTh JOIOJIHUTEIbHBIE BOIPOCH, MPEAYCMOTPEHHBIE paboyeil mporpaMMon,
JIaBaTh IOMOJHUTEIbHBIE MPAKTUYECKUE 3a/1aHUSI.

VYcnoBusMHU OIIEHUBAHUSI PE3YJIbTaTOB OCBOCHUS TUCLHUTIINHBI SBISIOTCS:

- BAJIMTHOCTH (OOBEKTHI OLIEHKHU JIOJKHBI COOTBETCTBOBATH IIOCTABJICHHBIM LIEJISIM O0yUYCHHS);

- IOJTHOTA | aJIEKBAaTHOCTh OTOOpakeHUs TpeboBaHui oOpaszoBarenbHoro crangapta u OOIT;

- HaJIeKHOCTH (MCIIOJIb30BaHNE €AMHOOOPA3HBIX CTAHAAPTOB U KPUTEPUEB OLICHUBAHUSA);

- CIIPaBeIJIMBOCTD (pa3Hble CTYAEHTHI JOJKHBI UIMETh PaBHBIE BO3MOXKHOCTU JAOOUTHCS yCIie-
Xa);

- 3(ppeKkTUBHOCTH (HE OTHUMATh MHOT'O BPEMEHH Y CTYJICHTOB U MIPETo1aBaTeliei);

- obecrieueHme peleHHs OLICHOYHOM 3a1auu.

7. Y4eOHO-MeTOoAuYecKOe H MHGOPMAIMOHHOE o0ecneYeHue TUCHUIINHBI (MO1YJI51)

a) OCHOBHAsI JINTEPATYpa:

1. JJaaumoB FO.M. Marematuka: Yuebnoe nocodue / Janunos 0. M., Hukonosa H.B., Hy-
pueBa C.H., Ilox.pen. Xyp6enko JI.H., Hukonosoii I'.A. - M.: HUL| UH®PA-M, 2016. - 496 c.
(mocTymHo B 9BC «Znanium.com», pexXUM JIOCTyTIA:
http://znanium.com/catalog.php?bookinfo=539549).

2. XKyp6enko JI. H. Marematuka B mpuMmepax M 3aaadax: YdebHoe mocobue / XKypOeHko
JLH., Hukonosa I'.A., Huxonosa H.B., Jlertspesa O.M. - M.: HUL] UH®PA-M, 2016. - 372 c.
(mocTymnHo B 9BbC «Znanium.com», pexXUM JIOCTyTIA:
http://znanium.com/bookread2.php?book=484735).

3. Kpacc M.C. Maremaruka ajis SKoHOMUYeckoro OakanaBpuara: Yueonuk / M.C. Kpacc,
B.I1. Uynpeiaos. - M.: HUL] UH®PA-M, 2017. - 472 c. (noctynHo B OBC «Znanium.com», pe-
KUM Joctyna: http://znanium.com/bookread2.php?book=558399) .

0) DOMOJHUTENIbHAS JUTEpaTypa:

1 Jlenumena, JI. O. Teopus u MeToauka 00ydeHUs] MaTEMATHKE B IIKOJIE [ DIEKTPOHHBINA pe-
cypc]: yuebnoe ocobue / JI. O. [lennmesa, A. E. 3axaposa, 1. . 3ybapesa u jap.; mox odmieit pe-
nakmueit JI. O. JlenumeBoit. - 2-e u3a. (31.). - M.: BUHOM. Jlabopatopus 3nanuii, 2013. - 247 c.
(moctynHo B DbC «3HaHuym», pexxum aoctyna http://znanium.com/catalog.php?bookinfo=501984)

2 Maneixua B.U.Bricmiasg marematnka: YueoHoe nmocodue / B.M. Mansixud. - 2-e u3m., Ie-
pepab. u pon. - M.: UH®PA-M, 2014. - 365 c.:(moctynHo B DBC «3HaHUYyM», PeXHM J0OCTyMa
http://znanium.com/bookread2.php?book=453924

3 Jlypwe T.II. Beiciiag matematuka: Ilpaktuxym / WL.I'. Jlypse, T.II. @yHTuKOBa. - M.: By-
3oBckuii yueonuk: HUL] MHDOPA-M, 2013. - 160 c.:(moctynmHo B ObC «3HaHMYM», peKUM JOCTYIIa

http://znanium.com/bookread2.php?book=368074

4 Ilunauyes B.C.Bricmas marematuka: YueOonuk / B.C. Illumaues. - M.: HUL] UH®PA-M,
2015. - 479 c.:(noctrymao B OBC «3HaHUYM>», pEXKHUM TOCTyTIa

http://znanium.com/bookread2.php?book=469720

5 Sumenés JI.T. Beicmias maremaruka: YueOnuk - M.: UL PUOP: HUL Uudpa-M, 2013. -
752 c. (moctymHo B OBC «Znanium.com», peXuM JOCTYIIa:

http://znanium.com/catalog.php?bookinfo=344777 )

B) IporpaMMHoe obecrieuenne U MHTEpHET-PECYPCHI:
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1. Onepaunonnas cucrema Microsoft Windows

2. Tlaker mpukiagaeix mporpamm Microsoft Office
3. IlpaBoBas cucrema «KOHCYIbTaHT ITIOC»

4. IlpaBoBas cucteMa «l'apaHT».

8. MaTrepuajibHO-TeXHUYECKOE oDecnedeHne JUCIUMINHBI (MOTyJIs1)

Peanu3ainus mporpaMMel IpearoiaracT Hajau4aue:

- AyAUTOPUM ISl IEKUMOHHBIX U MPAKTUUYECKUX 3aHATUN C HEOOXOAUMBIM 000pYI0BaHUEM;

- KOMITBIOTEPHOTO KJIacca, UMEIOIIET0 KOMIBIOTEPhl, 00hEIUHEHHBIE CEThIO ¢ BEIXOJ0M B UH-
TEPHET;

- JUIEH3WOHHOTO (omeparmoHHas cuctema Microsoft Windows, makeT MPUKIATHBIX MPO-
rpamm Microsoft Office) u cB000IHO pacpOCTpaHIEMOT0 MPOrPAMMHOI0 00eCTIeUEeHUSI.

- uHTepHET Opay3epoB (Mozilla Firefox, Google Chrome, Safari, Opera),

- cBoOo1HOTO MakeTa opucHbIX npuioxennit Open Office.

B xozxe mpoBeneHUs 3aHATUIA PEKOMEHIYETCSl MCIOIb30BaTh KOMIBIOTEPHBIE WILTIOCTPALIUU
JUTSI TIOJICPIKKU PA3IMYHBIX BUIOB 3aHSATHH, MOATOTOBIEHHBIE ¢ Mcnoiib3oBaHueM Microsoft Office
WM IPYTUX CPEJCTB BU3yallM3allui MaTepuaa.

JlocTymm K SJEKTPOHHBIM HH(POPMAIIMOHHBEIM PeCcypcaM OCYIIECTBISIETCS B KOMITBIOTEPHOM
KJ1acce u ombnmoreke grmana.

CrnenuajnbHble YCJ0BUSI OPraHU3aANMU 00yUYeHHs 0 JUCHUILINHE /151 UHBAJIM/I0B U JIMII €
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Opranuzauuss oO0ydeHHs] 1O JAUCHUIIIIMHE WHBAJUIOB M JIMI C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI OCYIIECTBISIETCS C YYETOM OCOOEHHOCTEH MCHUXO(PU3UIECKOTO
pa3BUTHUA, WHIUBUAYAJIbHBIX BO3MOXXHOCTEH W COCTOSIHUS 3J0pPOBbS NPHU HAIUYUU TaKUX
06yqaloumxc;1 IMyTEM CO3JaHus CIICHUAIbHBIX YCJIOBI/Iﬁ AJI TOJTYUCHU A O6paSOBaHI/I${.

[Ipodeccopcko-npenoaaBaTeaIbCKUil COCTaB 3HAKOMHUTCS C TCUXOJI0T0-(GU3HOIOTHYECKUMU
OCO6CHHOCT5IMI/I 06yan0mec;1 HWHBAJIMAOB U JIMI C OTPaHUYCHHBIMU BO3MOXKXHOCTIAMU 310POBb,
WHAUBUAYAJIbHBIMH MPOrpaMMaMy peaduInTalui UHBAJIUIOB (IIPU HAJTHYWN).

B coorBercTBUM ¢ MeTOau4YecKMMH PEKOMEHAANMSIME 110 OpPTaHHU3AIMH 00pa30BaTEIHHOTO
nporecca JUisi 00y4eHUs] HHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JJ0POBBSI B 00pa-
30BaTCIIbHBIX OpraHu3aludaXx BBICIICTO O6paBOBaHI/I$I, B TOM YHCJIC OCHAILICHHOCTU 06pa3013aTean0—
ro npouecca, yrB. Munoopaayku P® 08.04.2014 AK-44/05BH npu u3ydeHUH TUCITUTIIMHBI TIPE]I-
mojjara€Tcsa UCIIOJIb30BAHUEC COIIMAJIbHO-aKTUBHBIX U pe(b.HGKCI/IBHBIX METOOOB 06yquI/151, TEXHOJIO-
TUil COLIMOKYIBTYPHON peabuIuTaINK C LEIbI0 OKa3aHHsI TOMOIIHM B YCTAHOBJIEHUU MOJHOIICHHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUU C APYyruMu CTyJACHTaMHu, CO3JaHNN KOM(bOpTHOFO IICUXOJIOTNYECCKOI0
KJIUMaTa B CTY/IEHYECKOU rpymie.

[Tpu ocBOEGHUM AUCIUILTUHBI UCTIOIB3YIOTCS PA3JIMYHbIE COUETaHHS BHJIOB y4eOHO paboThI C
MeTogaMu U (popMaMM aKTUBU3ALMKA TO3HABATEIBHOW JIEATENbHOCTH OOydaromuxcs s
JOCTIDKEHUS 3allJTAHUPOBAHHBIX Pe3y/IbTaToB OOydeHHMS M (OpMHUpOBaHUS KoMmeTeHUui. dopma
MIPOBEJCHUS TPOMEKYTOUHOM aTTecTaluu A1 00ydalomuXCcs-UHBAIMIOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOJXHOCTAMU 3JO0POBbs YCTAHABIMBACTCA C YUCTOM MHIAWBUAYAJIbHBIX HCI/IXO(bI/ISI/IOJIOFI/I‘-IGCKI/IX
ocobenHoctel. [1o mmunoi#t mpockbe 00yUaromerocsi ¢ OrpaHUYCHHBIMA BO3MOKHOCTSIMH 3/T0POBBSI,
HU3J10KEHHOU B (bopMe MUCBbMCHHOT'O 3asBJICHUSA, 110 JUCHUIIIIMHC MIPCAYCMAaTPUBAOTCS:

- 3aMEHa YCTHOT'O OTBETa Ha MUChbMEHHBIN OTBET MPH CJaue 3a4eTa UM K3aMeHa;

- YBCIIMUCHUC MPOAOJLKHUTCIBHOCTH BPECMCHU HaA IMOATOTOBKY K OTBCTY Ha 3a4CTC HIIU
JK3aMEHE;

- IpU NOABENCHUM pPE3YJIbTATOB IPOMEXKYTOYHOM aTTECTAlMU CTYACHTOB BBICTABIISETCS
MaKCHMalbHOE KOJIMYECTBO OAJJIOB 3a MOCEHIAeMOCTh Ay JTUTOPHBIX 3aHATHUH.
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