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1. Heanb, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 TUCHUILINHE

[{enpro M3y4eHHs TUCIUTUIMHBI SBIISETCS TEOPETUIECKOE OCBOCHHE 00YUYaAIOITUMHUCS OC-
HOBHBIX pa3/eloB JTUHEHHON anreOpbl, aHATUTHYECKOH T€OMETPUU, MAaTEMAaTHUECKOTO aHa-
nM3a, HeOOXOUMBIX JUISI TIOHUMaHHUsI POJIM MaTEMaTHKH B MPOGECCHOHATBHON NIeATEIbHO-
cTH; (HOPMHUPOBAHUS KYJIbTYPHI MBIILJIEHUSI, CIIOCOOHOCTH K 00OOIICHUIO, aHAJIU3Y, BOCIIPH-
ATHI0 WHPOPMAIINH, TIOCTAHOBKE IIEJIM U BBIOOPY MyTel €€ HOCTHKEHHS, OCBOSHHUS OCHOB-
HBIX METOJIOB JUCIMILIMHBI, PUMEHSICMBIX B PEIICHUH MPOo(EeCCHOHATBHBIX 3a/1ad U Hayd-
HO-HCCIIEIOBATENIbCKOM NeATeTHHOCTH.

3agayamMu TUCIUTIIUHBI SIBJISIFOTCS:

- MIOJTYYUTh MPEICTABIICHUE O POJIM MATEMATUKH B MPOHECCUOHATHHOU JIeATETLHOCTH;

- IO3HAKOMUTH C HEOOXOAMUMBIM MOHSATUHHBIM aNnapaToM AUCIMILIAHBI;

- cpopMHUpOBATh YMEHHUS PEIIaTh TUIIOBBIE 33J]a4l OCHOBHBIX Pa3/eioB JMHEUHOMN ai-
reOpbl, AHATUTUYECKON T€OMETPUHU, MATEMATUYECKOTO aHAJIN3a;

- TMOJYyYUTh HEOOXOIMMBIC 3HAHUS JJISI CAMOCTOSTEILHOTO M3Y4YEHUS CIICIHATLHON
JTUTEPATYPBhL;

- OCBOUTDH TUIIOBBIE METO/Ibl MATEMATUYECKOT'O UCCIEIOBAHUS TPUKIIAIHBIX BOIIPOCOB
O CTEMAIBHOCTH;

- c¢(OpMHPOBATh YMEHUE UCIOJb30BaTh MAaTEMATUUYECKUI anmapar npyu U3y4eHUH pe-
AJIbHBIX TIPOLIECCOB U SIBJICHUHU.

Komnerenmuu, popmupyempie y o0ydaromuxcs, 3ajaHupOBaHHbIE pPe3yabTaThl 00yde-
HUSI 110 JUCLMIUIMHE, COOTHECEHHBIE C IECKPUIITOPAMHU JOCTHKEHUS KOMIIETCHIIUM:

Koz 1 HanMeHoBaHIE KOMIICTCHIIUH 3arTaHMpOBaHHBIC PE3YIHTATHl O0YUCHUS
0 UCIHUIUIMHE (3HATh, YMETh, BIAJICTh)

OK-7: CriocobeH kK caMOOpraHu3aluu U caMo- | Yuems.

00pa3oBaHHUIO. 3alUChIBaTh MATEMAaTHYECKYI0 IMOCTAHOBKY THITOBBIX
TEKCTOBBIX 33/1a4; COCTABJISITh MaTEMaTHUYECKUE MOJIEIH
MPOCTHIX 33/1a4 PeaJbHBIX MPOIECCOB M MPOBOAUTH UX
aHayn3; BbIOMpaTh METO]| pelleHUs TUIIOBOM 3ajauu,
CaMOCTOSITENIHO Pa0oTaTh ¢ y4yeOHOM, CIpaBOYHOU H
y4eOHO-MeToAnuecKoi tuteparypoi (Y1).

Braoemy:

OCHOBHBIMHM aHAJUTUUYECKHMMHM METOJAMM pEIIeHUs al-
reOpandeckux ypaBHEHHH M CHCTEM alredpanydecKux
ypaBHEHHUI; OCHOBHBIMH MeToaaMH JuddepeHnupona-
HUS, HHTETPUPOBaHUS (PYHKIUI; OCHOBHBIMH METOJIaMH
MOMCKA IKCTpeMyMa (DYHKITUI OHOM M HECKOJIbKUX Tie-
pemenHsbx (B1).

OIIK-1: CriocoGeH mpeAcTaBisATh aJleKBaTHYIO | 3Hamb.

COBPEMEHHOMY YPOBHIO 3HAHHMIl Hay4HYIO Kap- | HOHATHE MaTpHUIbl, BUABI MATPHL], CBOMCTBA OIepalui
THHY MHpa Ha OCHOBE 3HAHHsI OCHOBHBIX MO- | HaJ MaTpUIAMM; OIpeesieHue 00paTHOW MaTpHIIbI, TO-
JIO’)KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX | HATHE PAHI'a MaTPULIbl, HOHATHE JIMHEHHOW 3aBUCHMOCTH
HayK U MaTEMAaTHUKU. (HEe3aBHCUMOCTH) CTPOK (CTOJOLIOB) MATPHIIBI; TTOHATHE
00 ompenenuTene MaTpUIlbl, CBOWCTBA OMPEICTUTEICH
(31);

oomuii Bun CJIAY; mpaBuno Kpamepa mis permeHus




CJIAY; marpuunsiii meton pemienust CJIAY; kpurepuii
coBmectHocTH CJIAY; meton ["aycca; monsTue o0Iiero
pemenust CJIAY (32);

MOHATUE BEKTOPA, CKATSIPHOE, BEKTOPHOE U CMELIAHHOE
MIPOU3BEICHUS BEKTOPOB; Pa3WYHbIC BBl YpaBHEHUN
NPSMBIX HA TJIOCKOCTH; Pa3IMYHbIC BUJbBI ypaBHEHUU
IJIOCKOCTH B MMPOCTPAHCTBE; CIOCOOBI 3aAaHUsI TPSIMOU B
MPOCTPAHCTBE; YPAaBHEHUS IUHUI BTOPOro TOPSAKA
(33);

MOHATHE TIpeliena IMOCIeAOBaTeIbHOCTH U (PYHKIIMU B
TOYKE; MOHSTHE HETIPEPHIBHOCTU (PYHKIIMH B TOYKE U HA
MHOXECTBE; ITIOHATUE IIPOU3BOAHOMN, €€ T€OMETPUYECKUI
cmbica (34);

IIOHSATUE HEOIPEACIEHHOIO U ONpPEACIEHHOIO0 UHTETpa-
JIOB, UX cBoMcTBa (35);

MOHATHE (YHKIIMM HECKOJIbKUX MEePEMEHHBIX, YaCTHBIX
MPOU3BOIHBIX (PYHKIIMU HECKOJIBKHUX IepeMeHHBIX (36);
noHsATHe MU PEepeHIMATBHOTO YpaBHEHUS, OCHOBHBIC
TUnbl TuddepeHnaNIbHbIX YpaBHEHUH TIEPBOTO MOPSII-
Ka; nuddepeHanbHble YpaBHEHHS! BHICIINX TOPSAKOB;
(37);

OCHOBHBIE METOJbl BBIYMCIICHUS TPEIEIOB, MPOU3BOJI-
HBIX, HHTETPAJIOB, OCHOBHBIC METOJbI UWHTETPUPOBAHUS
mudpepeHIMaTbHBIX YpaBHEHUH; WCCIICIOBAHUS CXO-
JUMOCTH YHCJIOBBIX PSIOB; OTBHICKAHUS 00JaCTH CXOJ/H-
MOCTH CTETNEHHBIX psiAoB; psan Teinopa; moHsTHE rap-
MOHUYECKOro psna (38); MOHATHE KpPaTHBIX, KPUBOJIU-
HEUHBIX M TOBEPXHOCTHBIX HMHTErPAJIOB, MX CBOMCTBa
(39); ocHOBHBIE XapaKTEPUCTUKH CKAJIAPHBIX U BEKTOP-
HbIX moJied (310); hbopMbl KOMIUIEKCHOTO YHCIIA, TTOHS-
THE (YHKUUH KOMIUIEKCHOTO MEPEMEHHOI'0; OCHOBHBIC
TeOpeMbl U (QOPMYJIBI TEOPUHM BEPOSITHOCTHU; IMOHSITHE
CIIy4alilHBIX BEIMYMH W WX 3aKOHBI paclpeaeiieHus
(311).

Ymemy:

BBHITIONHSATE JICUCTBUS HAJ MaTpPHUIIAMH; HAXOJIWUTh MarT-
puIly, OOpaTHYIO IaHHOI; HAXOIUTh PAHT MaTpPHIIbI; 3a-
nuchBaTh B MaTpuuHoit popme CJIAY; npumensTs pas-
nuyHbie MeTo bl pemeHust CJIAY (V1);

HAXOJUTh CKAJSIPHOE, BEKTOPHOE, CMEIIaHHOE MTPOU3Be-
JICHHE BEKTOPOB; CTPOUTH YPABHEHUSI MPSIMOMN JIUHUH HA
IUIOCKOCTU M TPOCTPAHCTBE, YPABHEHUS IUIOCKOCTH B
MIPOCTPAHCTBE, KPHUBBIE BTOPOTO MOPSAKA; HAXOAUTH
VIO MEXIy MPSMBIMH, TUIOCKOCTSIMH, PAcCTOSTHUE OT
TOYKH J0 TPSIMOM U TITOCKOCTH (Y2);

BBIYUCIIATH Tpees MOCIeA0BaTeIbHOCTH U (QYHKIINH B
TOYKE; BBIUUCIISTH MPOU3BOAHBIC AJIEMEHTAapPHBIX (PYHK-
[IUi; HAXOJIUTh 00JIaCTh ompeneieHus (PyHKINUU, HUCCe-
JOBaTh (YHKIIMIO HA CAMMETPUYHOCTb, CTPOUTH rpadu-
K1 (QYHKIMHA, HaXOAUTh OSKCTPEeMyMbl (YHKIHUH,
HauOoJIplllce ¥ HaWMEHbIIIEe 3HauyeHHWe (QYHKIMH Ha
MHOXkecTBe (Y3);

BBIYUCIISITh TIEPBOOOpa3HbIe (PYHKIUU (B MPOCTEUIINX
CIIy4asix); BBIYUCISATH ONPECICHHbIE UHTETPaJlbl; IpU-
MEHSTh MHTErpalibl K PELIeHUIO MPOCTHIX MPUKIIAIHBIX




3amad (V4);

HaxOJIUTh YaCTHBIC MPOU3BOJHBIE W auddepeHImal
@®HII, yacTHBIE IPOU3BOAHBIE BBICIIUX IOPSAIKOB, DKC-
tpemymbr OHIT (Y5);

pemwats Y 1-ro nopsaaka, JIOAY 2-ro nopsiaka ¢ mo-
CTOSTHHBIMH K03()HUIIMEHTaMHU; 3aMMChIBATh BUJI OOIIIETO
pelIeHUs JIMHEHHOTO HEOIHOPOJHOTO YpaBHEHHS 2-TO
MOPSIIKA C TIOCTOSIHHBIMU KO3 UIIMEHTaMH C TIpaBOit
4acThIO CHeIUaibHOro Bujaa (Y6);

HCCIIEIOBaTh HAa CXOJUMOCTh YHCJIOBBIE 3HAKOMOIOKH-
TEJbHBIC PS/IBI, 3HAKOYEPEAYIOMIUECS PSAbl; HAXOAHTh
paauyc cXoauMocCTH cTeneHHoro psaga (Y7);
3aMHChIBATh MATEMATUYECKYIO TIOCTAHOBKY THUITOBBIX
TEKCTOBBIX 3a/1a4; COCTABIISATH MaTEMaTHUECKUE MOAEIN
MPOCTHIX 33/1a4d PealbHBIX MPOIECCOB U MPOBOJUTH HX
aHaJIn3; BEIOMpATh METOJI pEeIIeHUs TUIIOBOI 3aj1auH,
CaMOCTOSITENIbHO PaboTaTh ¢ y4eOHOM, ClIPaBOYHON U
y4eOHO-MeToAndecKoi auTeparypoit (¥Y8);

BBIUUCIIATh KPAaTHBIE, KPUBOJIMHEWHBIE U TMOBEPXHOCT-
Hbl€ WHTErpalibl, IPUMEHATb HHTETpajibl K PELICHUIO
MpUKIaaHbIX 33134 (Y9).

Braoemy:

HaBbIKaMU YIIOTPEOJIEHNsI MAaTEMAaTUYECKON CUMBOJIMKU
JUIS. BBIPQ)KEHUSI KOJIMUYECTBEHHBIX M KaUeCTBEHHBIX OT-
HOIICHUHA 00BEKTOB; HAaBBIKAMU CHMBOJBHBIX Mpeoldpa-
30BaHUN MaTeMaTUYECKUX BBIPAKEHUI; 3aMUChIBATh Ma-
TEMATUYECKYIO ITOCTAHOBKY THUIIOBOM TEKCTOBOM 3aa4u
HaBbIKaMU MOCTPOEHUs TpaduKOB AJIEMEHTapHbBIX (PyHK-
1IUil; HABBIKAMU MCIOJIb30BaHUS IPaUKOB, TAOIUI IPU
pelIeHnr 3aJlayi ¥ MPOBEICHUM aHaJIW3a HalJIeHHOTO
pemenus (B1);

OCHOBHBIMHM aHAJIUTUUYECKMMH METOAAMM pEIIeHUs al-
re0Opandeckux ypaBHEHHH M CHCTEM alredpanydecKux
ypaBHEHHU; OCHOBHBIMH MeToaaMH auddepeHnupona-
HUS, THTETPUPOBAHUS (PYHKIIHI; OCHOBHBIMU METOJaMH
MOMCKA dKCTpeMyMa (DYHKITUI OHOW M HECKOJIbKUX Tie-
pemeHHbIX (B2).

OIIK-2: Bnanmeer (¢uU3MKO-MaTeMaTUYECKUM
anmapaToM, HEOOXOANMBIM Uil OTNIMCAHHS Me-
XaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM.

3namu:

MOHSTHE MaTPULbI, BUIbl MATPUIl, CBONCTBA ONepalui
HaJ MaTpHIIAMHU; OMpeesieHue 00paTHOW MaTPHUIIBI, TIO-
HSATHE PaHra MaTPUIIbL, TIOHSATUE TMHEHHON 3aBUCUMOCTH
(HE3aBUCUMOCTH) CTPOK (CTOJIOIIOB) MATPHUIIBI; MOHSATHE
00 ompenenuTene MaTpUIlbl, CBOWCTBA OMPEICTUTEICH
(31);

oomuit Bun CJIAY; mpaBuno Kpamepa s pemreHus
CJIAY; marpuunsiii merox pemenus CJIAY; kpurepuit
coBmectHocTH CJIAY; meron [Maycca; monsaTue ooiiero
pemenus CJIAY (32);

MOHSTHE BEKTOPA, CKAISIPHOE, BEKTOPHOE M CMEUIaHHOE
MIPOU3BE/ICHUS] BEKTOPOB; PA3IMYHbIC BUIbl YpaBHEHUI
NpsIMBIX Ha IJIOCKOCTH; pPa3JIMYHbIe BUJbl ypaBHEHUMN
TJIOCKOCTH B MTPOCTPAHCTBE; CIIOCOOBI 3aJaHUSI IPSIMOU B
MPOCTPAHCTBE; YPAaBHEHUS JMHUII BTOPOro TMOpsSAKa
(33);

MOHATHUC Tpcaciia MOCICAOBATCIIbHOCTU U (I)YHKI_[I/II/I B




TOUKE; MOHSTHE HEMIPEPHIBHOCTU (PYHKIIMU B TOYKE U HA
MHOXECTBE; IIOHATUE IIPOU3BOAHON, €€ T€OMETPUYECKUI
cmbict (34);

IIOHSATUE HEOIPEACIEHHOIO U ONpPEACIEHHOIO0 UHTETpa-
JIOB, UX cBoMcTBa (35);

NOHATUE (YHKIMU HECKOJIBKUX TMEPEMEHHBIX, YaCTHBIX
MPOU3BOIHBIX (PYHKIIMU HECKOJILKHUX IepeMeHHBIX (36);
noHsATHe MU PEepeHIMATBHOTO YPaBHEHUS, OCHOBHBIC
bl AU QepeHnnanbHbIX ypaBHEHUH IEPBOTro Mops-
Ka; nuddepeHanbHble YpaBHEHHs! BHICIINX TOPSAKOB;
(37);

OCHOBHBIE METOJbl BBIYMCIICHUS TPEIENIOB, MPOU3BOJ-
HBIX, UHTETPaJOB, OCHOBHBIE METOJbl MHTETPUPOBAHUS
mudQepeHIMaNbHbIX YPaBHEHH; HMCCIEIOBAHUS CXO-
JUMOCTHU YHCJIOBBIX PSAOB; OTBHICKAHUS 00JAacTH CXO/U-
MOCTH CTEIEHHBIX PsAOB; panx Teinopa; moHsTue rap-
MOHHUYECKOTO psna (38); MOHITHE KPaTHBIX, KPUBOJIHU-
HEUHBIX U IOBEPXHOCTHBIX HHTErpajoB, UX CBOWCTBA
(39); OCHOBHBIC XapaKTEPUCTUKH CKAISPHBIX U BEKTOP-
HbIX noner (310); popMbl KOMITJIEKCHOTO YMCIIa, TIOHS-
THE (YHKIUU KOMIUIEKCHOTO NMEPEMEHHOT0; OCHOBHBIE
TeopeMbl M (POPMYJIbI TEOPUH BEPOSITHOCTU; IMOHATHE
CIIy4allHbIX BEJNMYMH M HX 3aKOHBI paclpeaesieHus
(311).

Ymems:

BBITIOJIHATH JEUCTBUSA HaJ MaTpHUIlaMH; HAXOIWUTh Mart-
puily, oOpaTHyIO JaHHOI; HAXOAUTh PAaHT MATPHILIbL; 3a-
nuceiBaTh B MaTpudHoit popme CJIAY; nmpumeHsTh pas-
nuyHblie MeTo bl pemieHust CJIAY (V1);

HaXOJUTh CKaJIIPHOE, BEKTOPHOE, CMEIIaHHOE MPOU3Be-
JICHHE BEKTOPOB; CTPOUTH YPAaBHEHHS MPSAMOU JTMHUU HA
IJIOCKOCTH M TPOCTPAHCTBE, YPABHEHUS IIJIOCKOCTU B
MPOCTPAHCTBE, KPUBBIE BTOPOrO IOPSIKA; HAXOIUThH
Yo MEXJIy MPSMBIMH, IUIOCKOCTSIMH, PACCTOSTHHUE OT
TOYKH JI0 IPSIMOH U T1ockocT (Y2);

BBIUUCIIATH Tpesie MOCAeA0BaTeIbHOCTH U (YHKIIMHU B
TOYKE; BBIUMCIIATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYyHK-
WA, HAXOIUTh 00JIACTh ONpeeeHus PYHKIIUU, UCCIIe-
70BaTh (PYHKIMIO HA CUMMETPUYHOCTh, CTPOUTH rpadu-
KM  (QyHKUMHA, HAXOAUTh SKCTPEMYMbI (YHKIIHH,
HauOoJplllee W HauUMEHblee 3HaueHHe (QYHKLIUU Ha
MHOXkecTBe (Y3);

BBIYUCIISITh TIEPBOOOpa3Hbie (PYHKIUU (B MPOCTEUIINX
CITy4yasix); BBIYUCIATH OINpPEACIIEHHbIE WHTETPaJbl; MpH-
MEHSTh MHTETpaibl K PEIIEHUI0 MPOCTHIX MPHUKIIAIHBIX
3anau (V4);

HaxOJUTh YaCcTHBIC MPOU3BOJMHBIE W auddepeHIman
@®HII, yacTHBIE IPOU3BOAHBIEC BBICIIUX MOPSAIKOB, DKC-
tpemymbr OHIT (Y5);

pemwats 1Y 1-ro nopsaka, JIOAY 2-ro nopsiaka c mo-
CTOSTHHBIMH K03()HUIIMEHTaMHU; 3aMMChIBATh BUI OOIIIETO
peleHus JIMHEHHOTO HEOJHOPOIHOIO ypaBHEHHS 2-TO
MOPSIIKA C TIOCTOSIHHBIMU KO3 GUIIUEHTaMH C TIPaBOit
4acThIO CHeIuaibHoro Bujaa (Yo6);

UCCIIEIOBaTh Ha CXOJUMOCTh YHUCIIOBBIC 3HAKOMOIOXKH-




TeJbHBIE PS/IbI, 3HAKOYEPEAYIOIIUECs Psiibl; HAXOAUTh
paanyc CXOAMMOCTH cTeneHHoro psaa (Y7);
3aMychIBaTh MATEMAaTUYECKYIO ITOCTAHOBKY THUITOBBIX
TEKCTOBBIX 3a]1a4; COCTABIATh MaTEMAaTUYECKHE MOJICIH
MPOCTHIX 3a/lady peajibHbIX MPOILIECCOB U MPOBOJIUTH MX
aHaJN3; BEIOUPATh METOJI PELICHHUs TUIIOBOU 3aauH,
CaMOCTOATENIbHO PaboTaTh ¢ yueOHOH, CIIPaBOYHON U
y4eOHO-MeToIu4ecKoil tureparypoii (Y 8);

BBIUUCIIATh KpaTHbIE, KPUBOJIMHEWHbIE U IMOBEPXHOCT-
HBbIE MHTETpalibl, NMPUMEHATh WHTETPajbl K PELICHUIO
MPUKIATHBIX 3a1a49 (Y9).

Braoemy:

HaBBIKAMHU YIOTPEOJICHUSI MaTEeMaTUYeCKOW CUMBOJIMKH
JUIS BBIPQ)KEHUS! KOJIMUYECTBEHHBIX M KaUeCTBEHHBIX OT-
HOILICHUH 00BEKTOB; HaBBIKAMU CHMBOJIBHBIX Mpeoldpa-
30BaHUN MaTeMaTUYECKUX BBIPAKEHUI; 3aMHUChIBATh Ma-
TEMATUYECKYIO [TOCTAHOBKY THUIIOBOM TEKCTOBOM 3aa4u
HaBbIKaMU TIOCTPOEHUs TpauKOB AJIEMEHTapHbBIX (PyHK-
1IUil; HABBIKAMHU UCIOJIB30BaHUS IPaUKOB, TAOIUI IPU
pelIeHrr 3aJladd ¥ MPOBEJCHUM aHaIW3a HalJIeHHOTO
pemenus (B1);

OCHOBHBIMHM aHAJIUTUYECKMMH METOJAMH pEIIeHUs all-
reOpandeckux ypaBHEHHH M CHCTEM alredpanydecKux
ypaBHEHHUI; OCHOBHBIMH MeToaaMu auddepeHnupona-
HUS, UHTETPUPOBaHUs (PYHKINN; OCHOBHBIMH METOaMH
MOMCKA dKCTpeMyMa (DYHKITUI OHOM M HECKOJIbKUX Tie-
pemenHbIX (B2).

2. Mecto nucuuninHbl B cTpyktype OIIOIIT

JucuuminHa Beiciias maTeMatrika OTHOCUTCSL K 00s13aTelIbHOW YacTH y4eOHOro Iijia-
Ha 0 HampaBlieHUuto moAroToBku 15.03.06 MexarpoHuka u poOOTOTEXHUKA.

JJi1 OCBOCHUS JUCIHUILTUHBI 00YyYarOIIUNACS JOIDKEH:
3HATB:

- OCHOBHBIE ITIOHSTHS JJIEMEHTAPHON MAaTEMATHKU;

- OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBL;

- (hopMyIIBI COKPAIIIEHHOTO YMHOXECHHS;

- BJIeMEHTapHbIE TPUTOHOMETPUUECKHE (QYHKIIUY;

- HayaJia BEKTOPHO anreopsl;

- OCHOBHBI€ ITIOHATHS IUIAHUMETPUU, TEOMETPUU U CTEPEOMETPUH;
-OCHOBBI Ha4ajl MATEMaTU4YECKOIO aHAJIN3A.

YMeTh:
- BBITIOJIHSITH TOXKJIECTBEHHBIE MPeoOpa3oBaHusl aareOpandecKux BhIPAKCHU;
- BBITMIOJIHSITH TOXKJIECTBEHHBIE MPeoOpa30BaHUsI TPUTOHOMETPUUECKUX BBIPAKCHHUI;
- BBIYUCJIATH IJIONIAN T€OMETPUUECKUX (QUTYp: TPEYTOJbHUKA, TTapajuiesiorpaMmma,
Tpaneuuu;
- BBIUUCTISTH TUIOMIAM MOTHBIX TOBEPXHOCTEN U 00BEMOB IPOCTPAHCTBEHHBIX (PHUTYD:
MHOTOTPaHHHUKOB, TUPAMUJ, TEJ BPAILLICHUS.



Bnaners:
- METOJIaMH PEIIEHUS POCTENIINX TPUTOHOMETPUUECKUX YPABHEHUI;
- METOJIaMH PEIIEHUS] HEPABEHCTB;
- METOJIaMH Ha4YaJIbHOTO MCCJICIOBAHUS DJIEMEHTAPHBIX (PYHKIIHM.

3. CTpyKTypa M coiepkaHue TUCUUIINHBI

3.1. CTpykTypa QM CHUNINHBI

OO6miast TpyJI0EeMKOCTh JUCHUILUIMHBI cocTaBisieT 12 3adeTHbix(bie) eaunuli(bl) (3E),
Bcero 432 yaca, U3 KOTOpbhiX 214 4acoB COCTaBIsI€T KOHTAKTHas paboTa oOydaromerocs c
npernojaBaresieM (3aHATHS JeKiuoHHoro Tuma 102 dac., 3aHATHS CEMHHApPCKOro THIA
(IpakTUYeCcKue, CEMUHAPCKUE 3aHATHS, JJabopaTopHblie paboThI U T.1.) 102 yac., rpynmnoBsie
Y UHIUBUYyalbHbIE KOHCYJbTauu 4 4ac., npuem sk3aMeHa (KITA), 3auera ¢ ouenkoit - 1
yac., caMocTosITeNIbHas paboTa oOyuaromierocs: 148 yac.

Cemectp
Bun yue6HO# paboTh Beero
9acoB
1 2

OBHIAA TPYJOEMKOCTbD JUCHUIIJINHBI 432 216 216
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C ITIPEIIOAABATEIJIEM, 210 105 105
B TOM YHUCJIE:
Jlexmmonnsie 3ansTus (JIek) 102 68 34
[TpakTnueckue 3austus (I1p) 102 34 68
KonTtponb camocTosTenbHOM pabOTHI M MHASI KOHTAKTHAs pa- 4 5 5
6ora (KCP)*
Koncynbranuu (Konc) 4 2 2
KonrakTtabie yacer Bo BpeMms arrectanuu (KITA) 2 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA

: 148 74 74
(CPC), B TOM uncie:
[ToaroroBka K MPOMEKYTOUHOM aTTeCTaIlMu B (hopme: 70 35 35
(9K3ameH)
OOPMA ITPOMEXYTOYHOU ATTECTAIIM Ok Ok Ok

3.2. Coneprxanue JTUCHUIJIMHBI, CTPYKTYPUPOBAHHOE 0 pa3jieiaM U BHAAM 3aHA-
THHI

ol Pacnpenejienne TPyI10eMKOCTH ! S w25 &
Pa3zjens! qucuu- |4 = pen PYyA( 2 x|bel LB 22 S ¢
g| (B yacax) mo Buaam y4eOHoil padoTbl, BKIIO- | > = | = £ 3 © =
TJIHHBI Ug g E|S 5| 2 g 3
yag CPC =] [=% == [ V)




3aHATHS TEKIIMOHHOTO

THUIIa

3aHATHS TPAKTUYECKOTO /

CEMHUHApPCKOI'0 TUIIa

JlaboparopHbie pabOThI

['pynmoBbie KOHCYJIBTAIUN

CamocTosiTenbpHas padoTa CTy/ICHTa,

B T.4.

0OTHI

v

OHTPOJIb CAMOCTOSATCIBHOU pPa!
(KCP)

HO020MOBKA K NPOMENCYMOUHOU

K

ammecmauuy
Crmaua 3adera / hK3aMeHa
Hroro

Paznen 1. JIuneiinas anrebpa, BEKTOpHas

anreOpa, aHATUTUYECKast

reoOMeTpHUsI

1. Marpunsl u
OTIpECTUTEIIN

16

0,3

24,3

OIIK-
1.1-31,
OIIK-
1.1-V1,
OIIK-
2.1-31,
OIIK-
2.1-V1,
OK-
7.1-V1

J1.2,
JI1.3,
J12.3,
J1.1,
JI2.5,
J12.6

YO, T

10

2. Jlunmeiinag ai-
rebpa

OIIK-
1.1-32,
OIIK-
1.1-V1,
OIIK-
1.1-B2,
OIIK-
2.1-32,
OIIK-
2.1-V1,
OIIK-
2.1-B2,
OK-
7.1-V1

J1.2,
J1.3,
J2.3

YO, KP

10

3. BexkropHas an-
rebpa W aHaJIUTH-
YyecKas FeOMETPHS

12

0,3

20,3

OIIK-
1.1-33,
OIIK-
1.1-y2,
OIIK-
2.1-33,
OIIK-
2.1-V2,
OK-
7.1-
Bl

J1.2,
JI1.3,
J2.3,
J1.1,
J12.5,
J2.6

YO, KP

10




4, KoMmiekcHble
yucna

OIIK-
1.1-
311,

OIIK-

1.1-V8,

OIIK-
2.1-
311,

OIIK-

2.1-V8,
OK-
7.1-V1

J1.2,
J1.3,
J2.3

YO

Paznen 2. luddepennuanbHoe U HHTETPATbHOE HCUN

cieHne GyHKIUN 01

HOM TIEpEMEHH

5. BBenenue B Mma-
TeMaTUYECKU aHa-
N3

0,3

OIIK-
1.1-34,
OIIK-
1.1-V3,
OIIK-
1.1-B2,
OIIK-
2.1-34,
OIIK-
2.1-V3,
OIIK-
2.1-B2,
OK-
7.1-V1

18,3

J1.2,
J1.3,
J2.9,
J2.14

J2.17
, JI1.1
J12.5,
J12.6

YO, T

10

6. Hudpdepenun-
albHOE HCYHCIICHHE
(byHKIMU OIHOM Tie-
PEMEHHOI

12

12

12

0,4

OIIK-
1.1-33,
OIIK-
1.1-V4,
OIIK-
1.1-B2,
OIIK-
2.1-33,
OIIK-
2.1-V4,
OIIK-
2.1-B2,
OK-
7.1-V1

36,4

J1.2,
JI1.3,
J2.9,
J12.14
, JI1.1
JI2.5,
J2.6

YO,
KP

10




7. HuTerpanbHoe
UCUHUCIIEHUE (PYHK-
UM OIHOM Tmepe-
MEHHOM

16

16

16

0,4

49,4

OIIK-
1.1-35,
OIIK-
1.1-V4,
OIIK-
1.1-B2,
OIIK-
2.1-35,
OIIK-
2.1-V4,
OIIK-
2.1-B2,
OK-
7.1-V1

J1.2,
J1.3,
J12.9,
J12.13
JI2.15
J1.1,

J12.6,
J12.12
JI2.18

VYO,
KP

10

Pa3nen

3. Teopwus BeposTHOCTEH

8. Ilpenmer Teopumn
BepoaTHOCcTeH. Oc-
HOBHBIE TEOpPEMBI U

bopMyIIBL.

12

0,3

16,3

OIIK-
1.1-
311,

OIIK-

1.1-V8,

OIIK-

1.1-BI,

OIIK-
2.1-
311,

OIIK-

2.1-V8,

OIIK-

2.1-B1,
OK-
7.1-V1

J1.2,
JI1.3,
J12.10
JI2.11
, JIL.1,
J2.2,
J2.6

YO

9. Cnyuaiinbie Be-
JIMUYUHBI U HUX 3aKO-
HBI pacpee/ICHHsI.

OIIK-
1.1-31,
OIIK-
1.1-V8,
OIIK-
2.1-31,
OIIK-
2.1-V38,
OK-
7.1-V1

J1.2,
J1.3,
JI2.10
J2.11

YO

Pa3znen 4. ®yHkuny HECKOIBKUX NEPEMEHHBIX




10. @ynkuum He-
CKOJIBKHX TIE€PEMEH-
HBIX

0,1

3,1

OIIK-
1.1-36,
OIIK-
1.1-V5,
OIIK-
2.1-36,
OIIK-
2.1-V5,
OK-
7.1-B1

J1.2,
J1.3,
J12.13
JI2.15

YO

11. Juddepennu-
QIbHOE WCYUCIICHHE
GYyHKIMA ~ HECKOJIb-
KHX TIEPEMEHHBIX

0,1

19,1

OIIK-
1.1-36,
OIIK-
1.1-V5,
OIIK-
1.1-B2,
OIIK-
2.1-36,
OIIK-
2.1-V5,
OIIK-
2.1-B2,
OK-
7.1-B1

J1.2,
J1.3,
J12.13
JI2.15
J1.1,
J12.6

YO,
KP

10

12. ®OyHKUIEH KOM-
IUIEKCHOM TIEpEMEH-
HOM

0,1

4,1

OIIK-
1.1-
311,

OIIK-

1.1-V8,

OIIK-
2.1-
311,

OIIK-

2.1-V8,
OK-
7.1-V1

J1.2,
JI2.16
J1.1

YO

Paznen 5. OObikHOBEHHBIE MU D epeHIaTbHbIC YPaBHEHUS




13. Huddepennn-
aJbHbIE YpaBHECHUS
MIEPBOTO MOPSIKA

0,1

6,1

OIIK-
1.1-37,
OIIK-
1.1-Ve,
OIIK-
2.1-37,
OIIK-
2.1-V6,
OK-
7.1-B1

J1.2,
JI1.3,
J2.1,
2.4,
J2.15
J1.1,
J2.6

YO

14. Muddepenun-
aJbHbIE YpaBHECHUS
BBICIIIHX TIOPSIIKOB

0,2

4,2

OIIK-
1.1-37,
OIIK-
1.1-Ve,
OIIK-
2.1-37,
OIIK-
2.1-V6,
OK-
7.1-B1

J1.2,
JI1.3,
J12.4,
J2.15,
J1.1,
J12.6

YO

15. Jluneiinble
g depeHnnanb-
HBbIC ypaBHEHHS C
MOCTOSIHHBIMH ~ KO-
s purmentamu

12

0,1

20,1

OIIK-
1.1-37,
OIIK-
1.1-Ve,
OIIK-
1.1-B2,
OIIK-
2.1-37,
OIIK-
2.1-V6,
OIIK-
2.1-B2,
OK-
7.1-B1

J1.2,
JI1.3,
J12.4,
JI2.15,
J1.1,
J12.6

YO,
KP

10

Pa3

nen 6

. Teopus psinoB

16. YncnoBsie psIbI

0,1

91

OIIK-
1.1-38,
OIIK-
1.1-v7,
OIIK-
2.1-38,
OIIK-
2.1-V7,
OK-
7.1-B1

J1.2,
J1.3,
J12.4,
J12.8,
J2.19,
J1.1,
J2.6

YO




OIIK-

B1

1.1-38,

OIIK-

1.1-V7,

OIlK- | JI1.2,

1.1-B2,| JI1.3,
A 16 | 0,2 25| ONK- | JI2.4,vo, 10
psLIbI ' "1 2.1-38, | JI2.8, |KP

OIIK- | JI1.1,

2.1-V7,| JI2.6

OIIK-

2.1-B2,

OK-7.1-

B1

OIIK-

1.1-38,

OIIK- | JI1.2,
18. DnemeHTHl Tap- 1.1-v7,1 JI1.3,
MOHHMYECKOr0  aHa- 0,1 6,1 OIK- | JI2.4, VO
34 ' ™ 2.1-38, | JI2.8,

OIlK- | JI1.1,

2.1-Y7,| JI2.6

OK-7.1-

A
Paznen 7. KpaTHbie mHTErpassl

OIIK-

1.1-39,

OIIK- | JI1.2,

1.1-V9,| JI1.3,
19. JIBoiiHple W OIIK- | JI2.7,
TPOMHBIC UHTETPATIBI 0.2 10,2 2.1-39, |J12.13, Yo

OIIK- | JI1.1,

2.1-Y9,| JI2.6

OK-7.1-




OIIK-

1.1-39,
OIIK-
1.1-V9,
OIIK- | JI1.2,
1.1-B2,{ JI1.3
20. [Tpunosxenus ’ ’
KpaTHBIXp MHTErpa- 16 | 0,1 26,1 OIK- 1 JI2.7, |vO, 10
10B 2.1-39, |J12.13 ,|KP
OIIK- | JI1.1,
2.1-Y9,| JI2.6
OIIK-
2.1-B2,
OK-7.1-
Vi
Paznen 8. KpuBonuHeitHbIe ¥ TOBEPXHOCTHBIE HHTETPAJIBI, 3JIEMEHThI TCOPHH TTOJIS
OIIK-
1.1-39,
OIIK-
1.1-Y9,
OIIK-
1.1-B2, 1.2,
OIIK- JI1.3,
21. Kpusonuneii- 21-39 J12.7, vo
HbIE HMHTErpajbl U 8 10,2 18,2 (jHK-’ J12.13, KP 10
UX MPUITOKEHUS 21-Y9 JI2.18,
OHK-, JI1.1,
2.1-B2, J12.6
OK-
7.1-V1,
OK-
7.1-B1
OIIK-
1.1-39,
OIIK-
1.1-Y9, 1.2,
OIIK- JI1.3,
22. TloBepxHOCT- 2 1-39 J12.7,
HbIE HMHTErpajbl U 0,2 8,2 GHK-’ JI2.13. [YO
UX MPUITOKEHUS 2 1-Y9 JI2.18 ,
.OK-’ JI1.1,
7.1-V1, J12.6
OK-
7.1-B1




OIIK-
1.1-
310,

OIIK-

1.1-Y9,

OIIK-

1.1-B2,

OIIK-
2.1-
310,

OIIK-

2.1-Y9,

OIIK-

2.1-B2,
OK-
7.1-V1

J1.2,
JI1.3,
J12.7,
J2.13,
J2.18,
J1.1,
J2.6

23. CkanspHbie 1
BEKTOPHBIC TIOJIS

YO,

2|1 2| 4 2 12 0,2 11212 KP

10

UTOI'O 102 | 102 4 148 4 | 70| 2 |432 Dk [120

4. Odpa3zoBaTejibHbIe TEXHOJIOTHHU

[Ipu mpoBefeHHH y4eOHBIX 3aHATUN UCTOIB3YIOTCA TPaTULMOHHBIE 00pa3oBaTENb-
HbI€ TEXHOJOTUHU (JIEKIIMH B COYETAHUHU C MPAKTUYECKUMH 3aHATUSMH, CaMOCTOSITEIbHOE
U3y4YCHHUE OIpeAeNEHHBbIX pa3JeioB) M COBPEMEHHbIE 00pa3oBaTelIbHBIE TEXHOJIOTHUH,
HaIpaBJieHHbIe Ha 0OecreYeHne Pa3BUTH y OOYyYarOIIUXCsl HaBHIKOB KOMAaHJIHOW paloOTHI,
NPUHATHSA PELICHUN: WHTEPAKTUBHBIC JIEKUWHU, MpoOJieMHOEe OO0yueHHe, TPEHUHIH, aHaJIu3
CUTyallui ¥ MMUTAIMOHHBIX MOJEJEH, HHANBUAYyATbHOE O0yUeHHUE, MEXIUCIUILTMHAPHOE
oOydeHue, oneperxkarolas caMoCcTosTeNIbHas padboTa.

5. OueHnBaHue pe3yJibTaTOB 00y4eHHUsA

OueHuBaHue pe3yabTaTOB OOYYEHHS MO JUCLUUIUIMHE OCYILECTBISETCS B paMKax Te-
KYILIETO KOHTPOJISI YCIIEBAEMOCTH, MPOBOMMOr0 10 OamsHO-peiiTuaroBoit cucreme (bPC) u
IIPOMEKYTOUYHOM aTTECTALNHU.

OneHoYHbIE MaTepuaibl MO JUCHUILIMHE «BpIciias MaremMaTuKa» - KOMIUIEKT KOH-
TPOJILHO-U3MEPUTENHHBIX MAaTEpPUAIOB, MPEIHA3HAYCHHBIX IS OIICHUBAHUS PE3yIbTaTOB
0o0y4eHHs: Ha COOTBETCTBHE MHAMKAaTOpaMm foctwkenus kommerennuii (OK-7,0T1K-1, OIIK-
2).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIeUrMBaeT OIIEHUBAHUE Tpoliecca 00ydeHUs
1o aucuuruinee. [IpoBoaUTCS B BUJIE€ MHAUBUIYAIBLHOTO M TPYIIIIOBOTO OMpoca (YCTHO); BbI-
MOJTHEHUSI KOHTPOJIbHOW paboThl (MMCbMEHHO); TECTUPOBAHUS (C UCTOIb30BAHUEM KOMIIbIO-
Tepa); KOHTPOJIS BBITIOJIHEHUSI CAMOCTOATEIILHON paboThl 00y4daronuxcs (yCTHO).

[IpomMexxyTouHas aTTecTalsl UMEET LIEJIbI0 OMPEEIUTh YPOBEHDb JOCTIKEHUS 3arlja-
HUPOBAHHBIX PE3YJIbTATOB 00YUYEHUS 10 AUCITUIUIMHE 32 onpeeneHHbii nepuoa (1 kype, 1 u
2 ceMecTp) ¥ MpOBOAUTCS B (hOpME IK3aMEHA.

OueHouYHble MaTepUalibl BKJIIOYAIOT 3aJlaHusl ISl TPOBEACHUS TEKYLIEro KOHTPOJIS
YCIEBAaEMOCTH M MPOMEXKYTOUHOM aTTecTaluud O0ydaroluxcs, pa3padoTaHHBIE B COOTBET-

HTorOBO# OILIEHKOW PE3ylbhbTaTOB OCBOCHUS JUCIMIUIMHBI SIBJSIETCSI OIEHKA, BBHICTAB-
JICHHAsI BO BPEMS MPOMEXKYTOYHOM aTTECTAIIMN 00ydaromerocs (3K3aMeH) C y4eTOM pe3yJib-
TATOB TEKYIIETO KOHTPOJS ycreBaeMocTh. [IpomexxyTounast arrectanus B popMe dsK3ameHa
NPOBOUTCS TMMHUCHMEHHO 10 Omieram. Ha sk3aMeH BBIHOCATCS TEOPETUYECKUE W MPAKTUYECKHE
3a/laHus, MPOpadOTaHHBIE B TEUCHHE CEMECTPa HAa YUEOHBIX 3aHATHSX M B MPOIIECCE CaMO-



CTOSITEIBHON pabOThl OOyJarommxcs. JDK3aMEeHAIIMOHHBIE OWIIETHI COZEepKaT 2 TeopeThye-

CKHX 3aJ]aHud U 2 3aJjaHusl IPAKTUYECKOr0 XapaKTepa.
OO06001IeHHBIE KPUTEPUH U IIKAJIa OLICHUBAHUS YPOBHSA C(POPMUPOBAHHOCTH KOMIIE-

TEHUUHU (AECKPUITOPHI TOCTHKEHHUSI KOMIIETEHIIMH ) IO UTOTaM OCBOEHUS JUCIUTUINHBIL

[Tnanu- O0600111eHHbIE KPUTEPHH U 11IKaJIa OLIEHUBAHUS PE3yJIbTaTOB 00yUYEHHS
PYyCMBIC HEyI0BJIET- yIOBJIET-
pe3yJib- BOPUTEIBHO BOPUTEIBHO Xopotio OTIIIIHO
TaThl 00y-
YeHUs
[TonnoTa |YpoBeHb 3HaHUN HMKe| MUHUMaIbHO nony-|YpoBeHbr  3HaHUW  B|YpOBEHb 3HAHUU B 00B-
3HaHUH |MUHMMaJbHBIX TpeOO-{CTUMBIH ypOBeHb 3Ha-{0ObEME, COOTBETCTBY-|€ME, COOTBETCTBYIOILIEM
BaHUW, HUMEIOT MECTO|HUH, IMEET MECTO MHO-|IOIEM mporpaMmme,| iporpaMmme MoAroTOBKH,
rpyObie OMOKH ro HerpyObIX OIIMOOK [MMeeT MEeCTO HECKOJIb-|0e3 ommnbok
KO HETpyOBIX OMIIOOK
Hamuuue |IIpu pemenun cran-|IIponemonctpupoBans! |[IpogemoncTpupoBansl |[IponeMoHCTprpOBaHbI
YMEHUW |JapTHBIX 3a]1a4 HE MPO-{OCHOBHBIE YMEHUS, BCE OCHOBHBIE BCE OCHOBHBIE
JIEMOHCTPUPOBAHbl  OC-|pellieHbl TUIIOBBIEC 33]]a-|yMEHMsI, PELIEHBl BCE|yYMEHUS, pELIEHbl BCE
HOBHBIC YMEHHS, HMMeE-[4H C HErpyOBIMH OIIMO-|OCHOBHBIE 33Ja4u C HE-|OCHOBHbBIE 33aJauHd C OT-
IOT  MecTo  rpyOble|KaMu, BHITIOJHEHBI Bce |TpyObIMH  OIIMOKaMu,| 1EIbHBIMU Hecy1ie-
OIIMOKHU 3a/laHMsl, HO HE B TOJI-|BBIIIOJIHEHBI BCE 3a7a-|CTBEHHBIMH HEIOYETa-
HOM 00beMe HHUS B IIOJHOM OOBEME,|MHU, BEIIIOJIHEHEBI BCE 3a-
HO HEKOTOpBIE C HEO-|IaHus B MOJHOM o0beMe
yeTaMu
Hamuume |IIpu pemenun cran-|{Hmeercs ~ muHuMans-{IIpoxeMmoncTpuposans! |[IponeMoHCTpupOBaHbI
HABBIKOB |[apTHBIX 3a7ad HE MpO-|HbI HA0Op HABHIKOB|OA30BbIC HABBIKU MPH |HABBIKU MPHU PELICHUU
(BIazieHue | IEMOHCTPUPOBAHBI  0a-|[Isl  pElIeHHUs]  CTaH-|pEIICHUU CTAaHAAPTHBIX |HECTAHIAPTHHIX 33134
ONBITOM) |30BbI€ HABBIKM, MMEIOT|IApTHBIX 3aJlad C HEKO-|33aJad C HEKOTOpPbIMH[Oe3 OIMOOK U HeJode-
MECTO TpyObIe OIMOKHN |TOPHIMH HEJJOYETAMH  |HEAOYETaMHU TOB
Komnerenmust B mon-{ChopmupoBanHocts  [ChopmupoBanHocts  |CPopMHPOBaHHOCTH
HOIl Mepe He c(hOpMH-|KOMIIETEHIIMH COOTBET- |KOMIIETEHIMH B LIEJIOM |KOMIIETEHLUU  IOJHO-
poBana. MMerommxcs|CTBYEeT MHUHUMAIIBHBIM |COOTBETCTBYET —TpeOo-|CThIO COOTBETCTBYET
3HaHWH, YMECHHH, HaBbI-| TpeOoBaHusIM. mero-|BanusMm. Mmeromuxcs|tpedboBanusim.  Mmero-
KOB HEJOCTATOYHO MJIA|IUMXCS 3HAHUW, YyMe-|3HaHUU, YMEHUIL,| IIUXCS 3HAHUW, YMEHHU,

XapakTrepuctuka c(hOpMUPOBAHHOCTH
KOMIIETeHIINY (MHIUKaTopa
JOCTUKEHHS] KOMIIETEHIIUH )

penieHus HpaKTH4e-
ckux (mpodeccroHab-
HBIX ) 3a]1a4

HHUH, HaBHIKOB B IIEJIOM
JIOCTATOYHO ISl pellie-

HUS MPAKTHYECKIX
(mpoeccroHanbHBIX)
3amad, HO Tpedyercs

JIOTIOTHUTEJIbHAS TTPaK-
THKa 110 OOJBIIMHCTBY
MPAKTUIECKUX 33124

HABBIKOB 1 MOTHBAIlUU
B IICJIOM JOCTaTOYHO
IUIE  pelIeHHus  CTaH-
JapTHBIX IPAKTUYECKUX
(mpodeccrnoHambHBIX )
3amaq

HaBBIKOB M MOTHBALIH B
MOJIHOM Mepe J0CTaTo4-
HO ISl pELIEHUsl CIOXK-

HBIX MPAKTUYCCKUX
(mpodeccrnoHambHBIX )
3amaq




Ypoens chopmupo-
BaHHOCTH KOMITETECHITUN
(MHIUKATOPA JOCTHKCHHS

Huzknit

KOMIIETEHIINH )

Hwuxe cpennero

Cpennuit

Bricokuii

[IIkana OLEHKH PE3yNbTATOB 00YUYEHUS IO JUCLHUILIINHE!

Kon
KOMIIETCHIIN

3arianu-

YpoBeHb c(hOPMHUPOBAHHOCTH KOMITCTCHIIUN
(MHAMKATOpPA TOCTHXKCHUS KOMIIETEHITHH )

pOBaHHbIE
JIECKPUIITOPBI

Bricokuii

Cpennuit

Hwuxe cpennero

Huzknit

OCBOCHU

LlIkaja OllEHUBAHU A

JUCLIUILIHHEI

OTJIMYHO

XOPOIIO

YAOBIIET-
BOPUTEIIBLHO

HEYJIOBJIET-
BOPUTEIHHO

3HaTh

3HaTh OCHOBHBIC MO-
HATHSL W YTBEpXKIe-
HUSIT OCHOBHBIX pa3-
JIEJIOB BLICIIEH MaTe-
MAaTHUKHU

3HaeT OCHOBHBIE
MTOHSITHS u
YTBEPKICHUS,

HE  JIOMyCKaeT
OIInOOoK

3HaeT OCHOBHBIE
TIOHSATHUS "
YTBEPKICHUS,
MOJKET J01Ty-
CTHTh HECKOJIBKO
HErpyOBIX OIIIH-
00K

IImoxo 3HAET
OCHOBHEIE ITOHS-
TUS W  YTBEp-
KICHUS, TOIyC-
KaeT MHOYKECTBO
MEJIKHX OIIHOOK

YpoBeHb 3HaHUS
HUXKe MUHU-
MaJbHOIO, no-
MyCKaeT rpyObie
OIIMOKHU

VYMeTh

OK-7
OIIK-1
OIIK-2

YMeTh  NPUMEHSTh
MaTEeMaTHYECKHUE Me-
TOJABI TPU PELICHUN
npodeccnoHaTbHBIX
3amaqy

Ymeer pemarb
MaTEMAaTHYCCKHU

€ 3a7auu, He J10-
MyCKaeT OIMIMOO0K

Ymeer pemarb
OCHOBHBICMA-
TEeMaTH4YECKUe
3ama4m, JOMycC-
KaeT HeOOJIbIINE
OIIIHOKHU

Ymeer pemath
TUITIOBBIC Mmare-
MaTU4YeCKHe 3a-
Jla4yy, IOIyCKaeT
MHOTO OIIHOOK

I[Ipu  pemenun
TUMOBBIX  3a/1a4
JIOMyCKaeT Tpy-
Oble OIIMOKHU

Bnanets

Bnaners HaBBIKAMU
COCTaBJIICHUS  MarTe-
MaTHUYECKHX MOJIeIeH
U MaTeMaTHYECKHMH
MeToAaMu TpHU  pe-
meHun  npodeccuo-
HaJIbHBIX 3a7a4

Bnaneer HaBbI-
KaMH COCTaBJIe-
HUS MaTeMaTH-
YJecKUX MoJenei
U pa3IuYHbIMU
METOJIaMH  pe-
LIEHHS 3a1a4, He
JOMYCKAET OIIIHN-
0ok

Bnageer Heko-
TOPBIMU  HAaBBI-
KaMH COCTaBJie-
HUS MaTeMaTHu-
YyecKnxX Mojesei
U OCHOBHBIMH
METOJlaMH  pe-
IICHUS 3aj1ad,
JONyCKAET MeEJI-
KH€ OIIMOKH

He BJIageeT
HaBBIKAMH  CO-
CTaBJICHUSI Ma-
TEMATHYECKHUX

MOJIeNIe, Bajae-
€T HEKOTOPBIMHU
THUIIOBBIMU ~ MeE-
TOJAaMHU  pellle-
HHS 3a]1a4, J0-

MyCKaeT OMMUOKHI

He BJIQJICET
HaBBIKAMHM  CO-
CTaBJIEHHSI  Ma-
TEMaTHYECKUX
MOJIeNIeH U Me-
TOJJAMH PEIICHUS
3a/1a4, JOIMycCKa-
eT rpyobIe
OIIMOKH

OneHouHble MaTepUabl JUIsl IPOBEICHUS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U IPO-
MEXYTOUHOM aTTecTanuu npuBeAeHsl B [Ipunoxenun k paboueil mporpamme TUCIUTUIUHBI.
[ToyHBIM KOMIUIEKT 3a/laHuil U MaTepHalioB, HEOOXOIMMBIX JJIsl OLIEHWBAaHUS PE3YJIbTaTOB



oOydeHusi 0 AUCUMIUIMHE, XpPaHUTCS Ha Kadeape-pa3padboTurke B OyMaKHOM U 3JIEKTPOH-

HOM BHAC.

6. YueOHO-MeTOqMYECKOE U HHPOPMALTHOHHOE 00ecTeyeHHe TUCIUTTHHbI

6.1. YueOHO-MeTOANYECKOE 00ecIeueHue

OcHOBHA4 JIUTEPATYPA

Teopus nons

Kou-Bo
Bun nsnanus
Mecto nzaa- Agpec 35ek- | 9K3eMILIs-
No (yueOHUK, l'on
Astop(s1) |HaumenoBanue HUS, TPOHHOTO pe- |poB B OMO-
/i y4eOHOe 1M0Cco- U3JIaHUS
U3/1aTeIbCTBO cypca JTUOTEKE
Oue, ap.) KTV
Marematuka
CamumoB P ?TMOCI/ITTyeIJ[IiI:{TLCI)E yeOHOE 0Co- https://e.lanbo
1 | TP M CII6.: Jlamp | 2018 | ok.com/book/ 1
b. Y TEXHUYECKUX oue
107956
CHelHalbHO-
cren
Koncnekr nek-
2 ITnceMeHHEBIN LII/II:I 1o BeIC- | yueOHoe m3ma- | M.: Aiipuc- 2014 40
. T. el Marema- HUE IIpecc
THKE
Bnosun Bricnras mate-
A.1O., Muxa-| matuka. Cran- 4e6HO0E HOCO- https://e.lanbo
3 |néBa  JLB.,| maptHblc 3ama- Y Oue CII6.: Jlans | 2009 ok.com/book/ 1
Myxuna YU C OCHOBaMH 45
B.M. TEOPUHU
JlomoysiHUTENBHAS TUTEpATYPa
Kon-Bo
Bun u3snanus
Mecto uzna- Anpec anek- | 3K3eMIns-
No (yueOHuK, yueo- l'on
Astop(s1) |HammenoBanue HUS, TPOHHOTO pe- |poB B OMO-
/1 HO€ Toco0ue, W3IaHUAS
) W3J1aTEIbCTBO cypca JTUOTEKE
AP- K[V
soncni| D
B. A., Map- CMCHHELX https://e.lanbo
1 |teiHEHKO A. I/IﬁTer aJII:H.Oe 2013 | ok.com/book/ 1
U., Munoc- P 30425
1es B. B. HCUHCIICHHE.




ITerpymko M.
M., Ky3sne-
mos JI. A,
Komenesa I
I'., Macmos
A. A, SH=m-
gyenko A. .,
ITerpymxko M.
M.

Kypc BbIcmIei
MaTEMaTHKH.
BBenenue B
MaTeMaThuJe-
CKHHl  aHaJm3.
Hudpdepenun-
aJlbHOE MCYHC-
nenue. Jlekmun
U MPAKTUKYM

y4eOHOe TT0CO-
oue

CII0.: Jlaup

2009

https://e.lanbo
ok.com/book/
302

Mapon U. A.

Anddepent
HaJIbHOC W UH-
TerpajibHOE
HCYHUCJICHUE B
MpUMepax u
3aJa4dax.
DyHKIUU OJ1-
HOH IIEPEMEH-
HOM

yuebHoe 1oco-
oue

CII0.: Jlaup

2008

https://e.lanbo
ok.com/book/
254

[Terpymko U.
M.

Kypc Boiciieit
MaTEeMAaTHUKHU.
NurterpanbHoe
HCUYHCJICHHEC.
OYyHKIMYU He-
CKOJILKUX IIC-
PEMEHHBIX.
HAuddepen
HaJIbHbIE
ypaBHEHHUS.
Jlexknnu u
MPAKTUKYM

y4eOHOe TT0CO-
oue

CII0.: Jlaup

2008

https://e.lanbo
ok.com/book/
306




ApXaHresibc

ki A. WU,
baxanor B.
., T'opuryHo-
Ba T. A., 3y0-
ko B. T,
HMBanoBa H.
H., Kpeuer-
HUKO B A. H.,
MapTbeIHEHKO
A. N., Ilnaro-
voB JI. O,
CremanoBa B.
H., Tonmaues
B. U., Tpets-
skoBa K. A.,
Xanmunoosa JI.
I'., lapadyT-
mm HoBa P. K.,
Mumanua O.

E.

Anamutndec

Kas  TI'COMeET-
pus. [Ipenenst
u PAIBI.
OyHKIUU 151
MIPOU3BOIHBIE.
JlunelitHas ©
BEKTOpHas aj-
rebpa. Uurer-
pUpOBaHUE.

Teopus nomnst

2013

https://e.lanbo
ok.com/book/
32815

Kapacera P.
b.

Panpr

y4eOHOe TT0COo-
oue

CIIoG.: Jlanb

2018

https://e.lanbo
ok.com/book/
100923

[Terpymko W.
M., Enuca-
BEeTCKUM  A.
I'., Kauanos
B. U., Kynpus|
C. @., KpsI-
rmi A. b,
PoxnecTBen-
ckuii A. B,
®enopos  IO.
C., IOmmuu B.
A.

Kypc Boicuieit
MaTE€MaTUKH.
Teopus pyHk-
1N KOM-
IIJIEKCHOM TTe-
PEMEHHOI

y4eOHOe TT0COo-
oue

CIIoG.: Jlaub

2010

https://e.lanbo
ok.com/book/
526




MHoecTBa "
O0TOOpaKeHHUSI.
HaTencuBHOE

dunnmoneH-
8 |koBa H. B,
bakycos I1. A.

BBEJICHHE B
MaTeMaTuJe-
CKHMU aHaJIN3
TSl CTYJI€H-
TOB TEXHHUUYE-
CKHX BY30B

Oue

y4eOHOe TT0CO-

CIIoG.: Jlanb

2017

https://e.lanbo
ok.com/book/
91876

. B.

9 beknemunien

reoMeTpuu

re0pbl

Kypc ananm-
THYECKOU

u y4eOHHK

JIMHEWHOU ajI-

CIIoG.: Jlaub

2019

https://e.lanbo
ok.com/book/
112054

10
T. B.

Tpyxan A. A.,
OropoHUKOBa

Panpr. One-
aroH-

JICHUA

OOBIKHOBEH-
HbIe Tudde-
peHuu- ab-
HBIC ypaBHE-
HUSA ¥ METOJBI
UX PEIICHUS.

MCHTBI Bapu-

HOI'0O UCHYHUC-

Oue

y4eOHOe TT0CO-

CIIOG.: Jlaub

2019

https://e.lanbo
ok.com/book/
111893

11
B. II

Hemunosuu b.
I1., MoneHoB

HaabHBIE
ypaBHEHUS

Judpepenun-

oue

yde0HOe Toco-

CIIo.: Jlanb

2019

https://e.lanbo
ok.com/book/
115196

Kypbenko
12

Bal.A.

JI.H., Hukono-

Bricmras ma-
TEeMaTHKa B
npuMepax u
3amadax. AJl-
rebpa. AHa-
JINTAYECKast
TEOMETPUSL.
Auddepen-
LI1- aJIbHOE
HCYUCIICHHE

y4e0HOe Toco-

oue

Kazaun:
KI'TY

2002

86

13

Amapuna JI. B.

YucnoBble U

(byHKIIHO-
HaJIb- HbIE

y4eOHOe TT0CO-
Oue

CIIo.: Jlanb

2012

https://e.lanbo
ok.com/book/

3798




MaremaTtuye
Eviaes B. 1 CKUU aHAJIH3. https://e.lanbo
14 |2YA o | DyHKIMH y4eOHHK CII6.: Jlans | 2012 ok.com/book/ 1
Axy6con M. 4. .
OJIHOM TIepe- 3173
MEHHOI
Hanko II. E. ,| Beicmias ma-
15 ITomoB A. I'. || Temaruka B| yueOHOE MOCO- M.: oHmkC | 2005 7
KoxeBHUKOB a| ynpaXHeHU- oue
T. 4. SIX M 3a7ja4ax
Kypc Bbic-
e Marema-
tuku. Kpar-
16 [lerpymixo HbIE UHTE- | y4yeOHOE Ioco- CII6.: Jlams | 2008 199
N.M. rpanbl. Bek- | Oue mis By30B
TOPHBIN aHa-
3. Jlexkiun
U IIPAKTUKYM
Teopus Be-
posSITHOCTEH M 4e6HOE HOCO- https://e.lanbo
17 |T'opnau b. A. |mMaTemarudec Y CII6.: Jlans | 2013 ok.com/book/ 1
oue
Kasl CTaTH- 4864
CTHKa
6.2. UndopmanuonHoe odecnevyeHmne
6.2.1. DIEeKTPOHHbBIC U UHTEPHET-PECYPCHI
Ne
H/H HaumenoBanue SJICKTPOHHBIX U HHTCPHET-PECYPCOB Ccolaka

1 | DaexTpoHHO-OMOIMOTEYHAs cucTeMa «JIaHby

https://e.lanbook.com/

DIeKTpOHHO-OMOIHOTeUHast cucTeMa «iD0ooKs.ru»

https://ibooks.ru/

DneKTpoHHO-0nOIMoTeyHas cuctema «book.rux»

https://www.book.ru/

BHHI/IKJ'IOHCIH/II/I, CJIOBapu, ClipaBOYHHUKH

http://www.rubricon.com

IToptan "OTtkpbITOE 00pazoBanue"

http://npoed.ru

OO BlWIN

Enunoe okHO mocTymna kK 00pa3oBaTebHBIM

pecypcam

http://window.edu.ru

6.2.2. [IpodeccrnonanbHbIe 0a3bl JAHHBIX

No HanmenoBanue npodeccroHambHbBIX
/11 0a3 Ja”HHBIX

Anpec

Pexum
JOCTYyTIa

1 OdunmanbHBII HHTEPHET-TIOPTAJ TPABOBOM
nHpopmarun

http://pravo.gov.ru

CnpaBoyHas mpaBoBasi CUCTEMA

2
«Koucynprant [Lnroc»

http://consultant.ru

CnpaBo4yHO-IpaBOBasi CUCTEMA
110 3aKOHOJATENbCTBY PD

http://garant.ru

4 | Poccuiickas HallMOHAJIbHAsA OMOIMOTEKA

http://nlr.ru/

http://nlr.ru/



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://garant.ru/
http://nlr.ru/
http://nlr.ru/

6.2.3. UadopMalimoHHO-CIIPaBOYHBIE CUCTEMBI

No HaunmenoBanue nHpopMaImoHHO- A Pexum
/1 CIIPABOYHBIX CHCTEM /peC JIOCTyTIa
1 | Hayunas snexTpoHHas Ou0nroTeka http://elibrary.ru
2 | Obpa3oBatenbHbIi OpTal http://www.ucheba.com

6.2.4. JIueH3noHHOE U CBOOOIHO PACIIPOCTPAHIEMOE IPOTrPAMMHOE 00eCIEYEHIE

AU CTTMITIIMHBI

HawnmenoBanue nmporpaMMmHoro obec-

Crnioco6 pacripocTpaHeHUS

PexBu3HUTHI MOATBEP-

IeYEeHUS (JTUIIEH3MOHHOE/CBOOOTHO) JKIAIOMUX JJOKYMEHTOB
CBOOOIHAS JUIIEH3US, TUN (BH]) JIH-
Bpaysep Chrome IIEH3UH — HEHUCKJI. TPaBO, CPOK JCii-

CTBUS JIUIICH3UH - O€CCPOUHO

noroBop Ne21/2010 ot
Office Standard 2007 Russian OLP |tum (Bua) JMIIEH3UH - HEHCKIIL. MPaBO, 04.05.2010, JTALCH3HMAp -
NL AcademicEdition+ CpOK fieiicTBus Muen3uH - 6ecepouto [3AO «Codr Jlaiin
Tpein»
Omneparmonnas cucrema Windows 7 norosop 110 JIMIT Ne
TUM (BU) JTUIEH3UU — HEUCKIL. TPaBO,
[Mpodeccuonanvuas  (cepTuduimpo- CDOK JICHCTBIS HLCHAHH GecehOtHo 0000/20, nuren3uap —
BanHas DCTOK) POK A H p 3A0 «TakcHet CepBucy

Office Professional Plus 2007 Russian
OLP NL

UM (BUI) JIMIICH3WU - HEWCKJ. MPaBo,
CPOK JIeHCTBHSI JIMIIEH3UHU - 6ECCPOUHO

noroop Ne 225/ 10, nu-
nensuap - 3A0 «Codt
Jlaiin Tpeia»

CucremMa aBTOMaTHU3aLMU OUOIMOTEK
HUPBUC64

noroBop NeA-7011 ot
28.02.2019, cpok aeit-
CTBHA I0TOBOpPaA 10
31.12.2019 .

cBOOO/HAS JNHIICH3US, TUI (BUMI) JIH-

Adobe Acrobat [IEH3UM — HEHUCKJ. TIPaBO, CPOK Jeii-
CTBUS JIMLICH3HUH - 6€CCPOUHO
cBOOO/IHAS TUIICH3MS, THIT (BU[) JTU-

LMS Moodle [IEH3UH — HEHUCKJI. TIPaBO, CPOK JCH-

CTBUS JIMLICH3UH - O6€CCPOTHO

7. MaTepuaIbHO-TeXHHYECKOe o0ecneuyeHHue TUCHUIINHbI

Bun yueOHo# paboTs

HaunMenoBanue crieuajbHBIX IIOMELILE-
Huit u nomenteun 1st CPC

OcHaIIEHHOCTH CHEUAIbLHEBIX ITIOME-
menui u noMermenu gua CPC



http://elibrary.ru/
http://www.ucheba.com/

Jlocka aynutopHas (2 ImIT.), aKyCTHYe-
CKas CUCTeMa, YCUJINTCIIb- MUKIICP JI
CHCTEM TPOMKOH CBSI3H, MUHUKOMITBIO-
T€p, MOHHUTOpP, TPOEKTOpP, JKpaH
HACTEHHO-TIOTOJIOUHBIN, MUKPO(OH

VYyeOHas ayauTOpus IS IPOBEICHUS

JIeKIIMOHHEIE 3aHATUS "
3aHATHH JIEKIIHOHHOI'O TUIIA

VYyeOnast aynuropus [Uisi TPOBEACHUS
3aHATUN MPAKTUYECKOTO THUIA, TPYMIIO-
BbIX M WHIUBUAYaJIbHBIX KOHCYJbTa-{[locka ayauropnas (2 mr.)
LU, TEKYIIEro KOHTPOJIS U IPOMEXKY-

[IpakTnueckue 3aHs- TOYHOHN aTTeCcTalu

TUA

VYueOHass aymauTopusi Uil TPOBEICHHS]
3aHATUN IPAKTUYECKOTO THUIIA, TPYIIIO-
BBIX W WHIWBHUIYAIbHBIX KOHCYJIbTa-
LIUH, TEKYIIEr0 KOHTPOJA U IMPOMEXKY-
TOYHOM aTTeCTaIlU

I[TpoexTop (mepeHocHOM),
HOYTOYK (TIIEpeHOCHOM)

Mouno6ok (30 mit.), cucremMa BUI€OHa-
omoaenus (6 BUIEOKaMep), MPOEKTOD,
9KpaH, J0CKa MarHUTHO- MapKepHas

KomnberoTepHslil ki1acce

¢ BeixoaoM B MuTepuer B-600a
CamocTosiTenbHas pa-
06oT1a oOyuaromerocs

[TpoekTop, MEPEeHOCHOM dKpaH, KOMIIb-
YuransHbIii 3271 OMOINOTEKU otepbl (5 mT.), ToHKue KiaueHTsl (13
IIT.)

8. OcoOeHHOCTH OpraHu3anun 00pa3oBaTeJIbHOM AesITeJIbHOCTH AJIsl JIMI ¢ Orpa-
HUYEHHBIMHU BO3MOKHOCTAMM 310POBbS1 1 HHBAJIH/I0B

Jlvma ¢ orpaHMYEHHBIMH BO3MOXKHOCTIMHU 3710poBbs (OB3) v MHBaIUABI UMEIOT BO3-
MOKHOCTh OCCIPEIATCTBEHHO IIEpEeMeIaThCsl U3 OJHOTO y4eOHO-T1a00paTOpPHOIO KopIyca B
JPYTO, IOTHATHCS Ha BCE 3TAXH yUeOHO-Ia00paTOPHBIX KOPITYCOB, 3aHUMATHCS B yUCOHBIX U
WHBIX TIOMEIICHHSIX C Y4ETOM OCOOCHHOCTEH IMCUXO(PH3NICCKOTO Pa3BUTHS U COCTOSIHHS 3/10-
POBBSL.

Jis oOyuenus ymi ¢ OB3 W HWHBaIMIOB, WMEIONIMX HAPYIICHUS OIIOPHO-
JBUTATEIILHOTO armapaTta, OOeCIeUeHbl YCIOBHs OECHpPEIsITCTBEHHOTO IOCTyIlla BO BCE
ydeOHbIe TomenieHus. MHpopManusi 0 crienuanbHBIX YCIOBHAX, CO3JAaHHBIX IS 00ydaro-
mmxcss ¢ OB3 u nHBanMI0B, pa3MelicHa Ha caiiTe yHuBepcutera WWW//Kgeu.ru. Mmeetcs
BO3MOYKHOCTh OKa3aHHsI TEXHHUECKON TTOMOIIH ACCHCTEHTOM, a TAaKXKe YCIIyT CyPA0IepPEeBOIUH-
KOB M TU(IIOCYPAOIIEPEBOTUNKOB.

Jliis aganTanuy K BocupusaThio Juiamu ¢ OB3 u nHBanuaMu ¢ HapyIIEHHBIM CIIYXOM
CIPAaBOYHOI0, y4eOHOI0 MaTepraJa Mo JUCIUIUIMHE 00SCIICUNBAIOTCS CACAYIONIUE YCIOBUS:

- JUIS JydIIed OpUEHTAIlMM B ayIUTOPHH, IPUMEHSIOTCS CUTHAIBI OIMOBEIIECHHUS O
Hayvajie ¥ KOHIIE 3aHATHS (CIIOBO «3BOHOK» IMHIIETCS Ha TOCKE);

- BHUMaHHE CJIa0OCIIBIIIANIEIO 00yJaroIerocs MpuBIeKaeTCs IeIaroroM ,ecTom (Ha
TUIEYO KIIAJETCS PyKa, OCYIIECTBISETCS HEPE3KOEe MOXJIONBIBAHUE ),

- pa3roBapuBas ¢ 00YJarOIIUMCS, ITeIarOTHYSCKUA pAOOTHUK CMOTPHUT Ha HETO, TOBO-
PUT SICHO, KOPOTKMMH IPEIOKESHUSAMH, 00SCIICUnBas BO3MOXHOCTh YTSHUS T10 Ty0aMm.



http://www.kgeu.ru/

Komnencanus 3atpyiHeHU pe4eBOro U MHTEIJIEKTYalbHOTO Pa3BUTHUS CIAaOOCIbIIIA-
MIMX 00YYaIOIIUXCSI POBOJUTCS MyTEM:

- MCIOJIb30BaHUSI CXEM, JUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MpPE3EHTAlUi C THU-
NEePCChIKaMHU, KOMMEHTUPYIOIIMMHU OT/IeJIbHbIE KOMIIOHEHThI H300paKeHUS;

- pEryJsipHOro MPUMEHEHHUsI YIIpaKHEHUH Ha rpaduyecKoe BbIIeNIEHUE CYyIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUMN;

- o0OecrieueHHs] BO3MOXKHOCTH JjIsl 00yYarolerocs MoJIy4uTh aJpeCcHYI0 KOHCYJbTa-
IIUIO IO AJIEKTPOHHOU MOYTE MO0 Mepe HEOOXOAUMOCTH.

JUtst agantauuu K BocnpusAtvio Jiuamu ¢ OB3 n uHBanuaamMu ¢ HapyLIEHUSIMU 3pe-
HUSl CIIPAaBOYHOTO, y4e€OHOIr0, MPOCBETUTEIHCKOTO MaTepHala, MperyCMOTPEHHOIo 00pas3o-
BaTeIbHON MPOrpaMMON 1O BHIOPaHHOMY HAINpPaBJICHUIO MOATOTOBKH, OOECIIEUNBAIOTCS Clie-
IOYIOIIUE YCIOBUSL:

- BeIeTCA ajamnTanus oQUIMAIbHOTO caiiTa B ceTu VMHTEpHET ¢ yueToM OCOOBIX MO-
TpeOHOCTE MHBAJIWAOB IO 3pEHHUI0, 00€CIeUMBaeTCs HajIu4Me KpymHOpuTOBOM cripa-
BOYHOM MH(OpMAIMK O pacliMCaHUU YUeOHbIX 3aHSATUH;

- MeAaroruyeckuii paboTHUK, ero codeceTHHUK (IIPHU HEOOXOIUMOCTH), MMPUCYTCTBYIO-
M€ Ha 3aHATUHU, IPEACTABIISIIOTCS 00yYarOUIUMCs, IPU 3TOM KaXK]IbIi pa3 Ha3bIBaeTCs TOT, K
KOMY I€/Iaroru4eckuii paboTHUK oOpanaercs;

- JIEUCTBUS, KECThI, MEPEMELIECHUs IeIaroruyeckoro pabOTHUKAa KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- mevyaTtHas uHbopMaIus NpeJoCTaBisieTcss KpynHbIM mpudTom (0T 18 myHKTOB), TO-
TaJbHO O3BYYHBAETCS;

- oOecrieunBaeTCsl HEOOXOIUMBIN YPOBEHB OCBEIIICHHOCTH TTOMEIIICHHIA;

- MPEIOCTABIISIETCS BO3MOXKHOCTh HCIIOJIb30BATh KOMIIBIOTEPHI BO BpEMsl 3aHATUN U
MpaBo 3anucy 0OBICHEHHM Ha TUKTO(OH (TI0 KEJTaHUIO 00YUIaIOITUXCs).

dopma npoBeACHUS TEKYILIEH M MPOMEXKYTOYHOM aTTeCTalMu ISl O0ydaroluxcs ¢
OB3 u uHBaINI0OB ONpEENAETCS MeJarornyecCKuM pabOTHUKOM B COOTBETCTBUU C YUEOHBIM
wiadoM. [lpu HeobxonumocTu obyuatomemycss ¢ OB3, unBanumy ¢ yuyeToM UX MHAUBHUIY-
QJIbHBIX MCUXO(U3UUECKUX OCOOEHHOCTEH JaeTcsi BO3MOXHOCTh MPONTH MPOMEKYTOUHYIO
aTTECTAalMIO0 YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMITbIOTEPE, B (hOpME TECTUPO-
BaHMS U T.I1., IUOO MPETOCTABISIETCS AOMOJIHUTEILHOE BpEMS JJIs MOATOTOBKH OTBETA.

JloOaBnieHa TadauIla ¢ YacaMu 110 3a04YHOU hopme 00yUueHusl.

OO0masi TpPyI0eMKOCTh TUCHIUIUIAHBI cocTaBisieT 12 3aueTHbix(bie) equHUI(bl) (3E),
Bcero 432 gacoB, u3 KOTOpeIX 60 4acOB COCTaBJISET KOHTAaKTHas paboTa 00ydaromerocs ¢
npenojaBaresieM (3aHATHUS JEKIIMOHHOTO TUMa) 22 4ac., 3aHsATHUSI CEMUHAPCKOTO ThMa (Tpak-
TUYECKHUE, CEMUHAPCKUE 3aHATHS, JabopaTopHble pabOThI U T.M.) 24 4Yac., TPyNnoBble U UH-
TUBHUAyalbHbIe KOHCYIbTanuu 0 dac., npuem sk3amena (KITA) 1 gac., camoctosiTenbHas pa-
6ota oOyuaromierocs 356 yac, KOHTPOJIb camocTosTeNbHOM padoThl (KCP) 12 yac.

Bcero | Kypce
4acoB
1

ObIIAA TPYJOEMKOCTD AUCHHUIIVINHBI 432 432

Bun yue6HO# paboThl




KOHTAKTHA PABOTA OBYYAIOHUIEI'OCS

C ITIPEIIOAABATEIJIEM, 60 60
B TOM YHUCJIE:
Jlexmmonnsie 3ansTus (JIek) 22 22
[Tpaxtrueckue 3anstus (I1p) 24 24
KonTtponb camocTosTenbHOM pabOTHI M MHASI KOHTAKTHAs pa- 12 12
6ora (KCP)*
KonrakTtabie yacer Bo Bpems arrectanuu (KITA) 2 2
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA

356 356
(CPC):
[ToaroToBka K MpoOMEKyTOUHOM aTTecTanuu B popme: 16 16
(aKx3ameH)
OOPMA ITPOMEXYTOYHOUATTECTALINUU Ok Ok




JIMcT BHEeceHUus N3MEeHeHU

JlononHeHus: 1 U3MEHEHHs] B padoudeil mporpamme aucuuIuinHbl Ha 20

/120

Y4EOHBIN roj

B nporpammy BHOCSITCS ClIeyIOIINE U3MEHEHUS:

Yxasvisaromes HoMepa cmparuy, Ha KOmopblX 6HECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka 5mux uMeHeHull

[Iporpamma omoOpena Ha 3acenannu kadeapsl —paspadorunka 14. 10. 2020r.,
npotokoia Ne 18.
3aB. kadeapoii

C.A. I'puropsia

[Iporpamma onobpena metoanueckum coBeToMm nHctutyTa 27. 10. 2020r.,
npotokoi Ne 07/20.

3aM. qupekropa no YMP

B.B. Kocynun

CoryiacoBaHo:

PyxoBoautens OITOIT N.B. Jlomaknu




MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUNICKOM ®EJIEPALIUN
®denepabHOe rocyapcTBeHHOE 0101KeTHOe 00pa3oBaTebHOe
yupesKIeHre BbICIIEro 06pa3oBaHus
Kray «KA3BAHCKHWM I'OCYJAPCTBEHHbBII SHEPTETUYECKWA YHUBEPCUTET»
(PI'BOY BO «KI'9Y»)

®OHJA ONEHOYHbLIX CPEJACTB

o IMCIUIIJINHE

Briciiag maremaTtuka

HarpagJieHre I0rOTOBKH 15.03.06 MexarpoHuka u poOOTOTEXHHKA
Hanpasnennocts(u) (npoduiib(u)) MexaTpoHuka
Kpanmuduxarmmst bakanaBp

r. Kazans, 2020r.



OneHOYHbIE MaTepualbl MO AUCHUIUIMHE «BbIciias maTeMaThka»- KOMIUIEKT KOH-
TPOJIbHO-U3MEPUTEIbHBIX MaTEPUaIOB, MPEJHA3HAYEHHBIX ISl OLICHUBAHUS PE3YyJbTATOB
00y4eHHsI Ha COOTBETCTBHE JIECKPUNITOPAM JOCTUXKEHUS KOMIETCHITHI:

OK-7: CriocobeH k caMOOpraHu3aIiii 1 caMo0Opa30BaHHMIO;

OIIK-1: Croco0OeH mpeacTaBisaTh aAeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWUU HAYYHYIO
KapTUHY MUpa Ha OCHOBE 3HAHWS OCHOBHBIX MOJIOKEHUM, 3aKOHOB U METO/IOB €CTECTBEHHBIX
HayK U MaTEMaTHUKH;

OIIK-2: Bnageer puznko-mMaTeMaTHYECKUM arllapaToM, HEOOXOAUMBIM JJiIsi OIHCAHUS Me-
XaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

OueHrBaHKUE PE3yIbTATOB OOYUYEHUS MO JUCHUIUIMHE OCYILECTBISIETCS B paMKax Te-
KYLIEro KOHTPOJIS yCIEBAEMOCTH, MPOBOAMMOro no OamibHo-peTuHroBoii cucreme (bPC),
Y IIPOMEKYTOUYHOM aTTECTALMH.

Tekyiuii KOHTPOJIb YCIEBAEMOCTH OO€CIEeUrBAET OLICHUBAHHUE Ipollecca OO0yUECHUS
no pucuuiuinHe. [Ipu TekyineM KOHTPOJIE YCIEeBAaeMOCTH HCIOJIB3YIOTCA CIEAYIOIIUE Olle-
HOYHBIE CPEJCTBA: UHAMBUYAIbHBIA U (WJIM) TPYNIIOBOM ONMpoC (YCTHO WJIM MUCBMEHHO);
3alUTa KOHTPOJIbHBIX paloT; TECTHpOBaHKE (MMCbMEHHO WJIM C MCIOJb30BAaHHUEM KOMIIBIO-
Tepa); KOHTPOJb BBIMOJHEHUS CAMOCTOSITEIBHOU paboThl 00ydaronmxcsi (MUChbMEHHO WIIN
YCTHO), BXOJTHOW KOHTPOJIb.

[TIpoMexxyTouHast aTTeCTallvs UMEET LIENbI0 ONPENEIUTh YPOBEHb JOCTHKEHUS 3aruia-
HUPOBAHHBIX PE3YyJIHTATOB OOyUEHHUS MO AUCHUIIIUHE 32 1,2 ceMecTphl. PopMa POMEKY-
TOYHOM aTTECTAllMK HK3aMEH.

OueHoYHble MaTepuaabl BKJIIOUYAIOT 3aJaHUs JJI1 NPOBEACHUS TEKYILETO KOHTPOJIS
YCIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaluyd 00ydarouumxcs, pa3pabOTaHHbIE B COOTBET-
CTBUU ¢ paboyeil mporpaMMon JTUCIUTIINHBIL.

1. TexHoJiornyeckas Kapra

Cemectp 1
Howmep Hanmeno- Kon YPOBEHb OCBOEHHUS AUCLUIUINHbL, GAITBI
pasnena/ Bux CPC BAHHUC OLIC- | MHINKATOPA | yeynog-HO [ ymOB-HO | XOpOIIO | OTJIMYHO
TEMBI JUC- HOYHOTO | NOCTHIKEHHUS
y y HIKE y y
LMIUTHHBI CPEACTBA  |KOMIETEHIMIA| HU3KMi cpemHuil | BBICOKHIA
CpeJIHEro

Texyui KOHTPOJIb YCIIEBAEMOCTH

JleiicTBUs ¢ MaT-
puniamu. Bprunc-
JIEHUE Ompeemu-
Tenei. Pemenne OK-7
1 cucreM JmHeil-| YO,Tect OITK-1 MeHee 5 5-6 6-8 8-10
HBIX YpaBHCHHU OITK-2
Meroaom Kpame-

pa U MaTpUYHBIM|
METOOM.




Pemenne 3amad Bek-
TopHOi anredprr. Co-
CTaBJICHUE ypaBHEHUN
NpSAMBIX M IUIOCKO-
CTeH, MCCIEIOBAHHUC
HX B3aHMMHOIO pacho-
noxenus. MHccuaeno-
BaHUE KPHUBBIX BTOPO-
ro mopsJiKa.

YO, KP

OK-7
OIIK-1
OIIK-2

MeHee 5

5-6

6-8

8-10

Briuncnenne npene-
JIOB YHCJOBBIX ITOCJIC-
JOBATEIbHOCTEN u
¢byukuuit.  Hccneno-
BaHHE TOYEK Pa3pbIBa.

YO, Tect

OK-7
OIIK-1
OIIK-2

MeHee 5

Brruncnenne mpowus-
BOJHOM byHKIUH.
HuddepennmpoBanne
GyHKIUH, 3aJaHHBIX
HESIBHO U MapamMeTpu-
yecku. IIpousBonHas
CJIOKHO-CTETICHHOU
¢yukuuu. [IpousBoa-
HbI€ BBICIIUX HOPSI-
koB. MHccnenoBanue

GbyHKIMA.

YO, KP

OK-7
OIIK-1
OIIK-2

MeHee 5

HNuterpupoBanue pas-
JTUYHBIX KJIaCCOB
GbyHKIMA.
Brruncnenune omnpene-
JIEHHBIX HMHTETPaJoB.
[Ipunoxenust onpene-
JIEHHOTO  MHTerpasa.
Beuucnenne u  wuc-
CJIeIOBAaHUE  CXOJIU-
MOCTH  HECOOCTBEH-
HBIX UHTETPaJIoB.

YO, KP

OK-7
OIIK-1
OIIK-2

MeHee 5




[TpumeHenne KoMOH-
HAaTOpUKHU. Bpunce-
HUE BEPOSTHOCTH CO-
ObITUS MO KJaccuue-

ckoii ¢opmyne. MHc- OR-7
’ YO OIIK-1 MeHee 5 5-6 6-8 8-10
MoJib30BaHue (opmy- OITK-2

JIbI TIOJTHOM BEPOSATHO-
ctu, dopmynsl baiie-
ca. ®opmyna bepnyn-
TN

DK3aMeH- OK-7
Dk3ameH 1 cemecTp gamonHele | OIIK-1 MeHee 25 25-33 34 - 36 37-40
ounersl OIIK-2

Bcero 6amos 3a 1 cemectp 0-54 55-69 70-84 85-100
Cemectp 2
YacTHble TPOU3BOA-
HbIe U AU(QepeHIn- OK-7
an  ¢yakmuu  He{ VO, KP OIIK-1 MeHee 5 5-6 6-8 8-10
CKOJIbKMX TI€pEMEH- OIIK-2
HBIX

Pemenne  mudde-
pEHIHAIBHBIX YpaB-
HEHUH TMEepBOro H
BBICIIUX  TTOPSAJKOB.
Pemienue onHopoa-

OK-7
HBIX U HCOOIHOPOI-
HOPOI v kp OIK-1 | wmenee5 5-6 6-8 8-10
HBIX JIMHCUHBIX]
OIK-2
g hepeHIMaTbHBIX

YPaBHEHUU BBICHINX|
MOPSIKOB C TOCTO-
SSTHHBIMH K03 duIIn-
CSHTaMH




Uccnenosanue cxo-
AUMOCTH YHUCJIOBBIX
panoB. Haxoxnenwue,
o0lacT  CXOIMMO-

CTH  (PYHKIIMOHAITH- OK-7
9 HeIX u creneHHbk| YO, KP OIIK-1 MeHee 5 5-6 6-8 8-10
psanoB. PasnoxeHue OIIK-2

(GyHKUIMH B CTemeH-
HOU psia. 3agayu Ha)
MPUIIOKEHUS TEOPUH]
PAIOB.

Briuncnenue naBoi-
HBIX U TPOWHBIX HH-

OK-7
10 |rerpaios. Pemenne] VO, KP OTIK-1 MeHee 5 5-6 6-8 8-10
3a/la4 Ha MPUIIOXKE- OTIK-2
HHUSl KpPATHBIX HHTE-
rpaJioB.
Brrunciienue KpuBo-
JINHEMHBIX HWHTErpa- OK-7
11 JIOB IIEPBOrO MU BTO- VO, KP OIK-1 MeHee 5 5-6 6-8 8-10
poro poxa. Ilpuio- OTTK-2
JKEHHS. dopmyia)
I'puna.
Brruncnenue T0-
BEPXHOCTHBIX HHTE- OK-7
12 rpaJioB TNCPBOIO U VO, KP OIK-1 Menee 5 5-6 6-8 8-10
BTOpOro pona. Pe- OTTK-2
LIEHHUE 337]a4 TEOPUU
TIOJIS1.
DK3aMeH- OK-7

Ok3ameH 2 cemectp | Hanumonuweie | OIIK-1 | wmenee 25 25-33 34 - 36 37 -40
OMIIeTHI OIIK-2

Bcero 6amnoB 3a 2 cemectp 0-54 55-69 70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPEICTB

KpaTKa}I XapaKTCPUCTUKAa OLCHOYHBLIX CPCACTB, MCIIOJB3YCMBIX IIPHU TCKYIIEM KOH-
TPOJIC YCIICBACMOCTHU U HpOMG)KYTO‘IHOﬁ aTTeCTaluu o6y11a}0mer0c;1 IO JUCHUIIIINHE!

HaunmenoBaunue
O1ieHOYHbBIE
OLICHOYHOI'O Kparkas xapakTepucTuka OlleHOYHOTO CPEACTBA
Marepuabl
CpeAcCTBa

BXoaHOM KOHTPOJIb BBICTYIAET KaK CPEACTBO CaMOAHa-
THOCTHMKH CTY/IEHTa B XOJI€ €r0 CaMOCTOSATENIbHON pado-
ThI; TIO3BOJIIET IIPETIOAABATEIIO IPOTHO3UPOBATH IIPOTE-

KomiekT 3aganuii mo
BapuaHTaM

BxonmHoit koH-
TpoJib (Bx)




KaHMe 00pa3zoBaTeNbHOrO mpolecca. Mrtoru BXOAHOTO
KOHTPOJISI UCTIONB3YIOTCS ISl KOPPEKTUPOBKH METOJUK
MIPOBEJICHUS JICKIIMOHHBIX U MPAKTHUYECKUX 3aHATHI, a
TaKXe Ui ONPENEICHUs] YPOBHS OCBOCHHUS IPOTPAMMBI
oOpaszoBaHus: 6a30BOT0, MPOJBUHYTOTO M BBICOKOTO.
CpencTtBo KOHTpPOJIS, OPTaHW30BAHHOE KaK CrelHaIbHas
Verbiii onpoc Oecena Hpeno;[aBaTi:m c o6yqa10LEmMca Ha TeMbl, CBi- | Bompockl o paszne-
(VO) 3aHHBIE C M3y4aeMOii IUCLMIIMHOMN, 1 PACCIHTAHHOE HA DENY
BbISICHEHHE 00beMa 3HAHUN 00yYaromerocs mo ornpese- U CLUATUTUHBI
JICHHOMY pa3Jieny, TeMe, podJieMe H T.11.
[IpeacraBnsier coboif cHCTEMY CTaHAAPTU3UPOBAHHBIX
3aJJaHMM, Yalle BCEro ¢ BBIOOPOM OJHOTO WM HECKOJb-
Tect (T) KHX BapHAHTOB OTBETOB, ITO3BOJISAIONIAS aBTOMATU3UPO-
BaTh IIPOLIENYPY U3MEPEHUS YPOBHS 3HAHUU U YMEHMM
o0yuJaromerocs.
CpencTBo NMpOBEPKH yMEHUH NPUMEHSTH MOTYy4YEeHHBIE
3HAHUS JJIS PEIICHUS 3a/1a4.
Tematuka KOHTPOJBHBIX PA0OT yCTaHABIMBACTCS B CBSI-
31U ¢ HEOOXOAMMOCTBIO 3aKPEIICHHUS MOJyuYeHHBIX Teo- | KoMIuIeKT KOHTpOIIb-
pPETHYECKHUX 3HAHWH Ha JICKIIMOHHBIX 3aHATHUSX, & TAKXKe | HBIX 3aJJaHUH 110 Ba-
MIPUMEHECHHS] YMEHHUI 1 HaBBIKOB, MOJTYYCHHBIX HA MPaK- puaHTam
TUYECKOM 3aHATHHU, YMEHHI 00ydaromerocs UCIroib30-
BaTh TCOPETHUYECKHUE 3HAHMSI MPHU BBIMOJTHEHUN TPAKTH-
YEeCKUX 3aj1ay.

KoMIIeKT TECTOBEIX
3aJaHuN

KoHnTponbHas
pab6ora (KP)

KoMiuiexT OMieToB ¢
TeOpeTI/I‘-IGCKI/IMI/I n
MPAKTUICCKUMH 3a]1a-
HHUSIMHU

DK3aMeH SBJSETCS UTOTOBOM (POPMOM OIEHKH 3HAHUN
Dk3ameH (JK3) | CTYIEHTOB, MPHOOPETEHHBIX B TEUEHUE ceMecTpa 00y-
YEHUS 110 AUCITUTUINHE.

3. ®oH] OLIEHOYHBIX CPEACTB TEKYIIero KOHTPOJIA YCIeBAeMOCTH 00y4al0IMXCs

JlaeTcst XapakTepUCTHKA BCEX OLIEHOYHBIX MATEPHAIOB TEKYILEro KOHTPOJS ycCIeBae-
MOCTH O0YYaroUIMXcs B COOTBETCTBUU C TEXHOJIOTMUECKOM KapTOW M MEPEYHEM OLICHOUYHBIX

CPENCTB MO JUCUUILIIMHE
3.1. BxoaHoii KOHTPOJIb

BxonHoi#t koHTpoJIb MPOBOAUTCS B Hauane cemectpa. OH mpezacTasiser co0oil mpen-
BapUTEIbHOE TECTUPOBAHUE, MO3BOJIAIOIIEE B KOpoTKoe Bpems (15-20 MUHYT) mpOBEpUTH
IIOATOTOBKY M CTENEHb OCTATOYHBIX 3HAHWM MAaTepHUaJIa BCEW I'PYIIION CTyAeHTOB. BxoaHou
KOHTPOJIb BBICTYIIAET KaK CPEACTBO CAMOJAMATHOCTUKH CTYAEHTA B XOJE €r0 CaMOCTOSITENb-
HOI paloThI; MO3BOJISIET MPENOaBaTeN0 MPOrHO3UPOBATh MPOTEKaHWE 00pPa30BaTEIbLHOIO
npouecca. UToru BXOAHOTO KOHTPOJISI UCIOIB3YIOTCS I KOPPEKTUPOBKU METOJIUK MPOBE-
JI€HUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, a TAKXKE JJIsl ONPEIeNICHUs] YPOBHS OCBOCHUS
porpamMmbl 00pa3oBaHusi: 0a30BOT0, MPOABUHYTOrO U BBICOKOr0. OIHAKO CTYAEHT B MpaBe
caM BbIOMpATh, IO MPOTPaMME KaKOTO YPOBHsSI OyAET BBIMIOIHATHCS €ro padora.

3agaHus BXOAHOI0 KOHTPOJIA:
. Haiinure uncno, 75% kotoporo paBusl 150.
. Bramcnmre: 5-3% —2- 35,
. Pemnre ypaBuenue: log,64 = 3x.
. PaznoxuTe Ha MHOKHUTENN MHOTOUNIeH —3x° — 6x + 45,
. Pemire moka3zarenbHoe ypaBHeHHE 4% = 256°,
. Beruucnure cos (177 /6).
. Haiinure o6macTs onpeneneHust GpyHkimy y = v 5x2 —3x + 23 + lg(x? —10x +16) + 1/x.

~NOo ok, WwN



3.2. KonTpouab Tekyuei ycrneBaeMocTH

Tekyuuii KOHTPOJIb CAMOCTOSATEIBLHON PabOThI CTYJIEHTOB CO CTOPOHBI MpernojaBaTe-
JIs1 OCYIIECTBIIICTCS HAa MMPAKTUYECKUX 3aHATUSX C TOMOIIBIO TECTUPOBAHUS U MIPOBEPKH J0-
MAIIIHUX 33/IaHUMN.

bamnbl, momyyeHHble B Mpoliecce TEKYIIero KOHTPOJIA, B OLEHKU HE MEepeBOJATCS, a
CYMMUPYIOTCSI HApACTAIOIIUM UTOTOM.

JUist OUEHKH JOCTHKEeHHsI 0a30BOr0 YPOBHS MCHOJB3YETCS TECTUPOBAHHUE. TecThl
MPEACTABISIIOT COOO0M 3a/1aHMsl, KOTOPBIE BBIMOJHSAIOTCS HA MPAKTUYECKUX 3aHATHUSIX B Teue-
Hue 20-30 MUHYT B KOHIIE KaX/10¥1 y4eOHOM TEMBI.

Pemenue 3aay mo3BOJIIET OLEHUTh OCBOCHA JIM JAMCIMILUIMHA HAa 0a30BOM M MPOJABU-
HYTOM YpOBHE.

Pemenne cTyaeHTOM KeHC 3a/1ay MO3BOJISIET ONPEACIUTh OCBOCHHE AMCLUUILIIMHBI Ha
BBICOKOM YpPOBHE.

[ITkana olleHMBaHUS U KPUTEPUHU OLICHKHU

IITkana oneHUBaHUS

DE3yJIBTATOB 0By CHIs Kputepun onieHnBaHus pe3yIbTaToOB 00y4eHUS

YMeer aHaTU3UPOBATh U 0000IIATh, IEMOHCTPUPYET
npuémMbl 000CHOBaHUS (HOPMYITHPYEMBIX MOJIOKEHUH,
COOCTBEHHBIX MPEI0KEHUH, HaIIPaBJICHHBIX Ha COBEP-
IIICHCTBOBAHUE IYTEeH JOCTHIKCHHUSI

YMeeT aHanu3upoBaTh, 000CHOBBIBAThH M 00001IATH H-
dhopmaruto

3HaeT HeOOXOJMMBII MaTepual, HO He yMeeT aHaJIU3H-
poBaTh, 000CHOBBIBATH U 0000IIATH
«HEYIOBJIETBOPUTEIHHOY, He BoIsBIISIET CYTh TPOOJIEMBI, HE aHAIU3UPYET U HE
KOMIIETEHIINS HE OCBOEHA 00o001aeT

BrIcokuii ypoBeHb

[IponBUHYTHIN yPOBEHD

ba30BbIi1 ypoBeHB

3.2.1. YcTHblii onpoc
Y CTHBIN OMpPOC — 3TO CPENICTBO KOHTPOJIS,, OPTAaHN30BAHHOE KaK CIIeMalIbHAs Oecesa
MpenoiaBatesisi ¢ 00yJaronMMCsl Ha TEMbI, CBSI3aHHBIC C M3y4aeMOW MUCIUILIMHOMN, U pac-
CUMTAHHOE Ha BBISICHEHUE 00BheMa 3HAHWUN OOYYArOIIETOCs IO OMPEIeTICHHOMY pa3feiy, Te-
Me, mpobJieMe U T.I1. DTO OLIGHOYHOE CPEJICTBO B (DOHIE MPEACTaBICHO B BUIC BOIIPOCOB TIO
TeMam/pasjiesiaM TUCITUTLIUHBI.

Kputepuu onenuBanus KonnuectBo OrneHka
0aJIoB
1) moMHO M apryMEHTHPOBAHHO OTBEYACT IO COACPIKAHMIO 3aj1a-
HUS;
2) oOHapyXuMBaeT MOHMMaHHUE Marepuaga, MOXET 00OCHOBaTh
CBOM CYXKJICHUS, IPUMEHHUTH 3HAHHS HA MPAKTUKE, CAMOCTOSTEIb- 10 OTJIUYIHO

HO PELIUTh MPEATOKEHHBbIC 3aJaHUs, TPEOYIOUIUE IOMOIHUTEh-
HOTO aHaJIM3a U TIOMCKA HY>KHBIX CBOICTB U MpaBuUI,
3) u3naraeT MaTepua MocieI0BaTEILHO U TPABHIIBHO.

oOydJaronuiics 1aeT OTBET, YAOBJICTBOPSIOMIMA TEM e TpeOoBa-
HUSIM, 9TO | JUIsl OLIEHKH «5», HO jomyckaeT 1-2 ommbku, KoTophle 8 XOpOLIO
caM e UCIPaBJISICT.

ecny oOydaromuiicss 0OHapyXKMBaeT 3HaHUE M MOHMMAaHHUE OCHOB-
HBIX TTOJIOKEHUH TaHHOTO 33aJaHusl, HO:

1) uznaraer MaTepuai HEMOJIHO H JIOIyCKaeT HETOYHOCTH B OIpe- 5 VY 10BIE€TBOPUTENBHO
JeNICHUH TOHATUH U POPMYJIMPOBKE IPABUIT,

2) U3JaraeT MaTepral HemocClIeI0BaTeIbHO U IOMYCKAeT OIIHOKH.

oOyyaromuiicss OOHapy>KHBAaeT HE3HAHHWE OTBETa Ha COOTBETCTBY- 0 HeynosnersopurenbHo




I01ee 3aJaHue, JOMyCKaeT OMMOKH B (POPMYIMPOBKE OIpeseIie-
HUH U TIPaBHJI, UCKAXKAIOIIME X CMBICIT, OTMEYAIOTCSl TaKUe HEJ0-
CTaTKH B TIOJTOTOBKE 00YYaroIIerocsi, KOTOPhIE SIBISIIOTCS Cephe3-
HBIM TIPETSATCTBUEM K YCIICITHOMY OBJIAZICHUIO MOCIEAYIONIAM Ma-

TepUaIOM

KoHTposbHbIe Bonpockl AJ1s1 NPOBeeHNsl YCTHOI0 0poca
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Pa3nes 1. JInneitnas anredpa, BeKTOpHasi ajiredpa, aHATUTHYECKasi TeOMeTPHS.
Jaiite onpeeneHne MaTpuIlbl, ONPEACTUTENSI, MUHOPA, aJreOpandecKoro JOMOTHEHHUS.
IIepeuniciinTe OCHOBHBIE CBOMCTBA ONPEAEITUTEIICH.

ITpounTaiite TEOpEMyY Pa3/I0KEHUS ONPEAETUTENS IO FITEMEHTaM CTPOKH WJIM CTONIONA.

. UTo Takoe OCHOBHAs U pacIIMpEHHass MaTPULbl CUCTEMBI JIMHEHHBIX ypaBHeHUH (CJIAY)?

Kakue cucrtembl ypaBHEHHIT HA3bIBAIOTCSI PABHOCUIILHBIMU?

[Tepeuncnure npeobpazoBanusi, KOTopblie nepeBoait CJIAY B paBHOCHIIBHYIO CUCTEMY.
[lepeuncnute Tpu OCHOBHBIX THIIA YPaBHEHUH, HA KOTOPbIE pazaestorcs Bce CJIAY.
JlaliTe onpeneneHre TMHEMHO 3aBUCUMOM CUCTEMbI YPaBHEHUH.

[Ipu3Hak TMHENHHOW 3aBUCUMOCTH ¥ HE3aBUCHUMOCTH CUCTEMbI YPaBHEHUH.

. JlaiiTe onpeaeneHue paHra MaTpUIIb.

Oob11iee ycinoBUe COBMECTHOCTH M HECOBMECTHOCTH CUCTEMbI ypPaBHEHUH.

B kaxom Bupe 3anuceiBaroT pemenus CJIAY gopmymnsr Kpamepa.

B dyem ocHoBHas unes pemennst CJIAY meronom ["aycca?

Kaxk onpenensiercs paBeHCTBO MaTpPHIL, CI0KEHHE MATPULl, yMHOKEHHE HA YUCIIO?
[IpaBuio nepeMHOKEHUS ABYX MATPHIL; ONIPEAEIICHUE €INHUYHON MaTPULIbI.

JlaiiTe onpenenenne oOpaTHON MaTPHIIBL.

Kak npousBoautcs matpruynas 3anucs CJIAY?

JlaiiTe onpezenenre BEKTOpa; ONMpEeAEeIICHNEe KOMIUIAHAPHBIX U KOJUIMHEAPHBIX BEKTOPOB.
OOBbsicHUTE MpaBUIa CJIOXKEHUS, BRIYUTAHUS BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YUCIIO.
3anuimuTe yCIoBHe KOJUTMHEAPHOCTH JIBYX BEKTOPOB, OOBSICHATE €TI0 CMBICI

Haiite onpeneneHne TUHEHHON KOMOMHAIIUY BEKTOPOB.

Urto Takoe koopauHaThl BekTopa? OOBsICHUTE TEOMETPUUCCKUM CMBICT KOOpAMHAT BekTopa. Kak

3alMCHIBAIOTCS JIMHEHHEIC orncpanr Haa BEKTOpaMU 4€pPE3 KOOPAHNHATEI.
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. JlaiiTe onpeneneHre NpoeKIUU BEKTOPA HAa OCh, TPSIMOYTOJIBHOM CUCTEMBI KOOPAWHAT U OPT.
. Maiite onpenenenre paauyc BEKTOpa U €ro JJIMHBI, KaK BbIUKCIseTcss MOAY b BekTopa AB. Kak

BBIYUCIIAIOTCA HAIPaBJIAOIMNE KOCHUHYCBI BEKTOPA.
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. [laiiTe onpenenenune CKaasipHOro NpOU3BEICHUS BEKTOPOB.
. IIpuBeure popMyiy CKaIIpHOrO IPOU3BEAEHUS BEKTOPOB B KOOPIAUHATHOM IIPE/ICTaBIIE-

HuU. OOBSACHUTE YCIOBUS NApaUIETbHOCTU U MEPIEHINKYISIPHOCTH ABYX BEKTOPOB.

29

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

. [laiiTe onpenenenne BEKTOPHOrO MPOU3BENCHHUS IBYX BEKTOPOB.

OOBsICHUTE TEOMETPUIECKUN CMBICI U 00IIIME CBOMCTBA BEKTOPHOTO IMPOU3BEICHHUS.
[TpuBenute hopMyy Al BEKTOPHOTO POU3BEACHUS B KOOPAMHATHOM IPE/ICTaBICHUH.
JlaliTe onpeneneHre CMEeaHHOTro MPOU3BEICHUS TPEX BEKTOPOB.

OOBsiCHUTE T€OMETPUYECKHIA CMBICI M 001IMe CBOWCTBA CMEIIAHHOTO IIPOU3BEICHUSL.
[IpuBeaute hopMyiy 1151 CMEIIAHHOTO MTPOU3BEACHUS B KOOPMHATHOM MPEACTABICHUH.
Tun anreGpanueckux ypaBHEHHM, OMUCHIBAIONINX JIUHUH HA MJIOCKOCTH.

[lepeuncnure u 3anummre Bce 7 GOpM ypaBHEHUS MPSMON HA TIOCKOCTH.

Hanummre hopmyiny — paccTosiHie OT PsSMOIL 10 Hayajla KOOPAMHAT Ha IIOCKOCTH.
Hanwummre popmyiy — paccTosHE OT IPOU3BOJIBHON TOUYKH IO IPSIMOM Ha IUIOCKOCTH.
Kak onpenensiercst Touka rnepeceueHus AByX NPsSMBIX U YIoJd MEXKAY HUMU?
[lepeuncnure ycaoBus NapaIeIbHOCTH U NEPIEHANKYISIPHOCTU ABYX MPSAMBIX.
Hanummre hopmyity — yroi Mexay ABYyMsl INTIOCKOCTSMHU.

OOBsicHUTE YCIIOBUS NMAapaUIEIbHOCTH U MEPIEHANKYIISIPHOCTH JIBYX INIOCKOCTEH.
Hanummre ¢hopmyiy — paccTosiHEE OT TOUKH JI0 MIIOCKOCTH.

OOBsicHUTE UCIO BHIBOJIA KAHOHUYECKOTO M NMapaMeTPUIEeCKOro YpaBHEHHUs IPSAMOM B TIpo-

CTPaHCTBE.




45. Hanmumure ypaBHEHHUE NPSAMO TPOXOIALIEH Yepe3 JBe 3ajaHHbIE TOUKU B IPOCTPAHCTBE.

46. Kak 3anucsiBaeTcs oOliee ypaBHEHHE IPSAMOM B MPOCTPAHCTBE U OINPENENSIETCsl €ro Harpasis-
IOIIUMA BEKTOP?

47. Hanmummte GopMyITy — yro MEXTy IBYMsI PSIMBIMH B IPOCTPAHCTBE.

48. Hanummre popMyiTy — YroJl MEXIY IPSIMOM U MIIOCKOCTBIO.

49. [IpuBeaute ycnoBus NMEPHEHAUKYIIPHOCTH U HapalIeIbHOCTH IPSIMOM U MIOCKOCTH.

50. Kak HaxoauTcs ToUyKa nepecedeHus AByX MpsMbIX B ipocTpaHcTBe? Kak HaXoIuTCs TOUKa 1e-
peceueHust NpsIMOi U TIOCKOCTH?

51. 3anummTe KAHOHUYECKHE YPAaBHEHHS OKPYKHOCTH, JUTUIICA, TUIIEPOOJIbI, Tapaboibl U 00BSICHH-
T€ F€OMETPUYECKUIA CMBICII TApAaMETPOB B HUX BXOJISIIHX.

52. [IpuBenuTe reOMETPUUECKUE OMPENEIICHUS OKPYKHOCTH, JIIUIICA, THIEpOOoIbI, mapadossl. Kak
BBIPAXAIOTCS KOOPAUHATHI (POKYCOB 3JLIUIICA U TUIIEPOOIIBl Yepe3 UX MoIyocu?

53. [IpuBenuTe aaropuT™M MOCTPOCHUS TUIIEPOOIIBI. UTO Takoe aCHMIITOTHI TUTIEPOOTBI?

54. Harumvte ypaBHEHUE AUPEKTPHUCHI TTapabOJIbl; KAKOH T€OMETPUIECKUM CMBICH (POKATBHOTO T1a-
pametpa napabosibl; 4 OCHOBHBIX BHJa TTapaOOoIIbL.

55. Hammmmmre opmyiibl a1t mapajiieibHOTO MePEeHOCca CUCTEMbI KOOPAMHAT Ha TIIIOCKOCTH.

56. Hanummmre ¢popMyibl 1715t TOBOPOTa CUCTEMBI KOOPIUHAT Ha MJIOCKOCTH.

57. Yto Takoe moJisipHOE ypaBHEHUE?

Pazgen 2. lud¢epennnaibHOe M HHTErpajibHOE HCUHCIeHHE (PYHKIIMHU OHOI nepeMeHH 0
1. 3anucath OCHOBHBIE CUMBOJIBI TEOPUU MHOXECTB M MAaTEMATHUECKOM JIOTUKH, UX CMBICIT.
2. [loHATHS COOTBETCTBUS M B3aUMHO-0JTHO3HAYHOTO COOTBETCTBHSI B TEOPUU MHOXKECTB.
3. Onpenenenue GyHKIIMU B TECOPUU MHOKECTB M Ha SI3BbIKE MEepEeMEHHbIX BenuuuH (1o Jlobaues-
CKOMY).
4. Yo Takoe 00acTh ONpEACIICHUs U 00J1acTh 3HAUCHUH PyHKITUN?
5. OcHoBHBIEC cTTIOCOOBI 3a1aHus (DYHKIMH; IBHAsI ¥ HesiBHAsA popma GyHKIMU; oOpaTHas QyHKITUS,
YyeTHasi, HeUeTHas, Nepruoandyeckue GyHKINHU; IEPEUUCIUTh OCHOBHBIE AJIEMEHTapHbIE (DyHKITHH.
6. OnpeneneHue CIOXHOW PYHKITUU, €€ OCHOBHBIC AJIEMEHTHI.
7. OnpezneneHue YMCIOBON TOCIEOBATEIILHOCTH U €€ MPEeesia; CXOJUMOCTh U paCXOIUMOCTb.
8. Onpenenenue npenena GyHKIMN HA OECKOHEYHOCTH, Mpejena (PyHKIIUN B TOUKE.
9. IlepeuncauTh OCHOBHBIE TEOPEMBI O TIpeesax (PYHKIUI; pacKphITHE HEOTPEIeIeHHOCTEH, 11 2
3aMeyaTesIbHbIe IPEIeNTbl; IePEUYHCIUTh OCHOBHBIE MTPAaBUJIa PACKPBITUS HEOTIPEAETICHHOCTEH.
10. [lepeuncnuth TpU ONpeAeIeHNUs HENPEPHIBHOCTH (DYHKIIMH B TOUKE.
11. Onpenenenne npousBogHou mo Komm; ee anreOpandeckuii, GU3NUECKUNH M TeMETPUUECKUN
CMBICIL.
12. luddepeHunpoBanuss cyMMbl, IPOU3BEACHHUS U YaCTHOTO (YHKUUH; npaBmia auddepeHuu-
POBaHUS CIIOKHOM (QYHKIIHH.
13. Onpenenenue auddepenimana.
14. Onpenenenne mpou3BoAHOM U qudPepeHnmana N — oro MoOpsaKa.
15. IpaBusa BEIYMCIIEHUS TPOU3BOAHBIX JJIs TApaMETPUUECKU 3aaHHON (DYHKIIHH.
16. IIpaBuno Jlonurans.
17. Ob6mas cxema uccienoBanus QyHITHH.
18. Yto Takoe nepBooOpazHas? HeonpenenenHslii HHTErpan?
19. 3anmumurte GopmMysTy HHTETPUPOBAHUS TI0 YACTSIM.
20. [IpuBeauTe NpaBUIIO UHTETPUPOBAHUS APOOHO-PAITMOHANBHBIX (QYHKIIUI.
21. MeToipl THTErPUPOBAHUS TPUTOHOMETPUUECKUX (DYHKITHIA.
22. MeToapl HHTETPUPOBaHUS HPPALUOHATBHBIX (DYHKIIUH.
23. 3anumure Gopmyiry Hetotona — Jleitonuria.
24. 3anummte GopMyITy MHTETPUPOBAHUS 110 YACTAM JJIsl ONIPEICJIEHHOTO HHTErpaa.
25. JlaiiTe onpeneneHne KpUBOJIUHEHHON Tpareruy.
26. [IpunoxxeHus onpeeleHHOro HHTerpaa.

Pa3nen 3. Teopusi BeposiTHOCTEH U cIy4yaiiHble BeJTHYNHBI
1. JlaiiTe onpenenenue BHIOOPKH € IIOBTOPEHUEM H 0€3 TOBTOPEHUSI.
2. OnpeneneHus: pa3MelIeHNs,COUETaHus, TepecTaHOBKU. DOPMyJIbI 711 BBIUMCIIEHUS KOJIUYECTBA.



. ChopmynupyiTe OCHOBHYIO T€OpeMYy KOMOUHATOPUKH.
. Kakoe coOpiTne Ha3zpiBaeTcs 10cToBepHBIM? HeBO3MOKHBIM?
. Urto Takoe ycioBHas BEpPOSATHOCTDH?
. Kak 3anuceiBaetcst hopmyiia mosHON BEPOITHOCTH?
. 3armumure popmyny bepryrm.
[Tpusenure npubauxkeHHsle popmyiisl IlyaccoHa, NoKanbHY0 U HHTErpaibHyto (GopMyisl Mya-
pa-Jlannaca. B kakux cimy4asix OHU IPUMEHSIOTCS?
9. JlaiiTe onpeneneHne TUCKPETHON CITydailHON BETUYHHBIL.

10. Kakas cirygaitHasi BeTUYMHA HA3bIBACTCSl HEMTPEPHIBHOW ?

11. Kak cocTaBHUTh 3aKOH pacmupeeieHus JUCKPETHON CITy4aifHOW BETUYUHBI?

12. Kak BBIYMCIMTH MAaTE€MaTUYECKOE OXKUIAHWE M JUCIEPCHIO JUCKPETHOM M HENPEpHIBHOW CITy-

YalHbIX BEJIUYUH?

13. Kak 3agaercs pyHKUMS pacupeaencHus?

14, Yemy paBHBI MaTEMaTHUECKOE OXKUAAHUE U IUCIEPCHUS PABHOMEPHO PACHpPEIEICHHOMN Cllydai-
HOU BEJTUYHUHBI?

15. Yemy paBHBI MaTEMaTHUECKOE 0XKMJIAHUE U TUCIEPCUS CIy4yallHOM BEIMYMHBI, pacIpeIeIeHHON
1o OMHOMHUAILHOMY 3aKOHY?

16. Yemy paBHBI MaTeMaTHYECKOE OKUJAHUE U TUCIIEPCHSI CIIyYailHON BEIMYHMHBI, pacIpeaeIeHHON
1o 3akoHy Ilyaccona?

17. Kakue napameTpsl reOMETPUYECKOT0 paclpeieieHus Bbl 3HaeTe?

18. HopmanbsHoe pacnipenencaue. Uemy paBHO maTemMaTudeckoe oxxkunanue? Jucnepcus?

0O ~N oUW

Pa3zjnen 4. DyHKUIMH HECKOJIbKHX MepeMeHHbIX

1. JlaiiTe onpeneneHre 4aCTHON MPOU3BOAHOM.

2. lanite onpenenenne npeaena GHII B Touxke.

3. IlpuBeauTe MpaBUIIO BEIYMCIICHUS YACTHBIX IPOU3BOAHBIX IIEPBOTO MOPSIKA.

4. 3anummre Gopmyiry nosnHoro auddepeHnnana nepBoro Nopsiaka.

5. 3anumute GOpMyIIbI U1 HAX0XKIEHUS YaCTHBIX MPOU3BOAHBIX (DYHKIINH, 33JaHHON HESIBHO.

4. TIpaBuIio BEIYUCIECHUS YACTHBIX IPOU3BOJIHBIX BBICIIUX MOPSIKOB.

5. Hanummre ypaBHEHHE KacaTeNbHOM IMJIOCKOCTH K IOBEPXHOCTH M ypaBHEHHE HOPMAJH K IIO-
BEPXHOCTH B TOUKe Mo,

6. IIpaBMIIO OTHICKAHHS SKCTPEMYMOB (DYHKLIUH IBYX MEPEMEHHBIX.

7. B ueM 3akitoyaeTcst METOJl HAMMEHBIIIUX KBAaIpaTOB?

Pa3znen 5. O6bikHOBeHHBbIE TU((DepeHIIHATbHbIE YPABHEHUS
1. aiite onpenenenue nuddepenuansHoro ypasaenus (1Y), ero pemenus, ero nopsaka.
2. Bun obmiero pemienus N-ro nopsiaka. Yto Takok 3agada Komm?
3. 1Y c pazpensrommmucs nepeMeHHbIME. KaHOHWYeCKuit BU. AJITOPUTM PEIICHHS.
4. Onnopoanoe /1Y 1-ro nopsnka. Kanonnueckuit Bua. 3aMeHa nepeMeHHbIX.
5. JIuneitnoe /1Y 1-ro nopsinka. Kanonndeckuil Bua. 3aMeHa NepeMEHHBIX.
6. 1Y bepnymnu 1-ro nopsinka. Kanonnueckuii Bua. 3aMeHa MEpEeMEHHBIX.
7. 1Y tuna y” = f(X). Merox pemieHusl.
8. 1Y tuma F(X, y', y") = 0. MeToz perieHwus.
9. 1Y tuma F(y, y', y") = 0. MeToz perieHwus.
10. CtpykTypa o0111ero pemeHus TMHEHHBIX OHOPOIHBIX U HEOAHOPOIHBIX Y.
11. Jluneiinoe HeomHopoaunoe /Y ¢ mocrossHHbIME KO3 duimentamu. Mnes MeTona HeonpeaeaeH-
HBIX KO3 (UITNEHTOB.
12. Jlunetinoe HeogHopoaHoe /Y ¢ mocrossHHbIMU KO3 dunmenTamu. Maes Mmeroaa Bapuanuu mnpo-
M3BOJIbHBIX MMOCTOSIHHBIX.
13. TIpaBumno oteickanus obmero pemenus JIOAY |l mopsiaka ¢ moctosHHBIMU KO3 PHUITHEHTAMHY.
14. Hopmasnbnble cucteMsl nuHeiHbIX Y. [laiiTe onpenenenue, naeu METOA0B PELLICHUS.

Pa3znea 6. Paanl
1. Kak HaliTi 001Iuit 4ieH YuciIoBoro psaa?



2. O000IeHHBIN TapMOHHYECKUH psia. Kak BBIMIAIUT, B KAKUX CIIy4asx CXOIUTCS?

3. 'eomeTpuyeckas mporpeccusi.

4. ITpu3HAaKH CXOAMMOCTHU YUCIIOBBIX PSJIOB.

5. JloctarouHble IpU3HAKH CXOJIUMOCTH YHCIIOBBIX 3HAKOTIOCTOSIHHBIX PSIOB.

6. ChopmynupyiiTe mpu3HaK aOCOTIOTHOM CXOIMMOCTH 3HAKOTIEPEMEHHBIX YHCIOBBIX PSIIOB.

7. Chopmynupyiite npu3Hak JleriOHua.

8. 3anmmmTe GOpMyYIIBI UT BEIYUCICHUS PAIyca CXOANMOCTH ¥ MHTEPBAIa CXOANMOCTH CTEIICH-

HOTO pAJa.
9. BanummuTe psan Teinopa, psa MakinopeHa.
10.Paznoxenue OCHOBHBIX 3JIEMEHTaPHBIX byHKIMA B pan Makiopena

1 1 )
1- X 1+ X 1+ X

(sin x,cos x, In(1+ x),e* arctgx, (1+ x)™,

11. Ilpunoxenus psaos.

Pasznen 7. KpaTHbie mHTErpajibl

1. Onpenenenue TBOMHOTO HHTETPaia. 3aMCaTh €ro HHTErPATBLHYI0 CyMMY, OOIIHI BHI.

2. 'eoMeTpuYeCKUd CMBICIT IBOMHOTO HHTETpaja.

3. I[lepeuncnuTe OCHOBHBIE CBOMCTBA IBOMHOTO HHTETpasia. TeopeMa o cpeHeM.

4. 3anummre GOpPMYIIbI TSl BBIYHCICHHUS JBOWHBIX HHTETPAJIOB.

5. 3anumuTe GOpMyJIBI TEpexo/ia OT MPSIMOYTOIBLHON K KPUBOJIMHEHHON CHCTEME KOOPIUHAT;
dbopmyna s BerauciaeHus Sxobuana.

6. Onpenenenue noyIIPHON CUCTEMbI KOOpAUHAT. Brruncienue SlkoOuana /uis Hee.

7. 3anucath GOPMYJIbI IS BHIYUCIICHUS IBOMHBIX HHTETPAJIOB B MOJIIPHOM CUCTEME KOOPUHAT

8. Onpenenenue TpoiiHOro uHTErpana. Ero ¢pusndeckuit cMpIci.

9. [lepeunciuTh OCHOBHBIE CBOMCTBA TPOWHOTO MHTErpasia. Teopema o CpeaHeM.

10.Kax BerymcisieTcss TpOMHOM UHTETpall B CIIy4ae MpsSMOYTOJILHOTO Napaienenumnena ?

11. @opmyIa BEIUMCIIEHUS] TPOWHOTO HHTETpaja Mo HWInHApUIeckomy opycy. [IpaBuia pacctanos-
KM [IPENIETIOB.

12. Ompenenenne NMIMHAPUIECKON CUCTeMbI KOOpAHHAT. SIkoOuaH.

13.0mnpenenenre chepuueckoil CUCTeMbl KOOpauHaT. SIkoOuaH.

Paznen 8. KpuBosimHeiiHbIe M IOBEPXHOCTHBIE HHTErPAJIbl. JJIeMEHThI TCOPUH MOJIA

1. Onpenenenune KpuBoJduHEHOrO HHTerpaia 1-oro pona. Hanummure dopmynsl 1isi BRIYUCIEHUS
KpUBOJIMHEHHOTO HHTErpajia 1-oro poxa.

2. IlepeuncnuTh OCHOBHBIE CBOWCTBA KPUBOJIUHEHHOr0 HHTErpajia 1-oro poaa.

3. Omnpenenenre KPUBOJIMHEHHOTO HHTErpajia 2-0ro poja. 3anuiinTe KpUBOJTMHEHHBIN HHTErpas 2-
OT0 poja B 00IeM BU/IE.

4. Hanummute GopMyIIbl U1 BBIYUCIICHUS! KPUBOJIMHEHHOTO HHTETpaia 2-0ro poJia.

5. [lepeuncnuthb ycioBusi HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETpalia OT IyTH UHTETPUPOBAHMUS;

6. Hamucath 11 00BsACHUTD 00111yI0 (hOPMYITY IJI1 BBIYUCIICHHS TIEPBOOOPA3HON KPUBOIMHEHHOTO
UHTETpaIa.

7. Hartucats popmyity I'puna, 0OBSICHUTE €€ CMBICIT.

8. Hammucats dhopmysy BEIYUCICHUS TUIONIAAN Ye€Pe3 KPUBOJIUHEHHBIN HHTETPAI.

9. Onpenenenre NOBEPXHOCTHOTO MHTErpana l-oro poxa.

10. Hanmumure popmymy Ui BRIYUCICHHS ITOBEPXHOCTHOTO HHTETpasia 1-oro poaa /uis riiaakoi
IIOBEPXHOCTH.

11. OOmmii BuJ ypaBHEHHUS MOBEPXHOCTH B MapaMeTpuyeckoi ¢opme; HanumuTe (GopMmyiy s
BBIUMCJICHHs TIOBEPXHOCTHOT'O MHTErpana 1-oro poja ajsi MOBEPXHOCTU 33aJaHHOW B MapamMeTpUdecKou
dopme.

12. Hanmcats o0mmumii BUJ] MOBEPXHOCTHOTO HHTETpaia 1 poaa mo cepe oT mpou3BOIBHON (QYHKITUH.

13. Onpenenenne NOBEPXHOCTHOI'O HHTErpajia 2-0ro poja.

14. Hamumute Gopmyny IS BEIYHCICHHUS MOBEPXHOCTHOTO MHTErpaia 2-0ro poja s TIIaaKkoi

MIOBEPXHOCTH.

15. Hanumure dhopmymy nepexoja oT HHTErpajoB 1 — oro posa Kk MHTErpajiam 2 — oro poja.



16. Hanumute GopMyity /Ui BBIMHCICHHS TOBEPXHOCTHOTO UHTETpajia 2-0ro poJia Uil IOBEpXHO-

CTH 33JJaHHOH B MapaMeTpu4eckoil popme.

17. Hanumute hopMydty 7Sl BBIYUCICHUS 00beMa Tela yepe3 MOBEPXHOCTHBIN MHTETpall.

18. Hanmummure dopmyny Crokca, popmyiry OcTtporpanackoro — ["aycca.

19. Yto Takoe ckaispHOE 1OJIe, TUHUH YPOBHS, TOBEPXHOCTH YPOBHS?

20. OmpeneneHue NpoU3BOAHON MO HAMPABICHHUIO CKAJIIPHOTO MOJIA B TOUKE.

21. ®opmyna a1 BBIYMCICHUS TPOU3BOIHON 10 HAMIPABICHHUIO CKAJISIPHOTO MOJISl B TOUYKE.

22. Hanumure hopmyity st TpagleHTa CKaasipHOTO MOJIS.

23. OmnpeneneHne BEKTOPHOTO U c(hepuyecKoro mojei.

24. BexTopHasi ¥ KOOpAWHATHAs (pOpMa 3alKMCH TTOTOKA.

25. JluBepreHuust BEKTOPHOTO 10JIsl, (hopMyia st BEIYUCICHUS TUBEPTeHLINH.

26. IIpoutute hopmyny Octporpaackoro-I'aycca B BEKTOpHOM hopme.

27. Llupkynsiuy BEKTOPHOTO TOJIs, €€ (PU3NUECKUIA CMBICIT.

28. ®opMyna 7151 BEBIYUCICHUS POTOpAa.

29. IIpourute popmyny CTokca B BEKTOpHOM opme.

30. IlepeuncnuTe OCHOBHBIE CBOICTBA TPYOUATOroO, MOTEHIUAIBHOIO U TAPMOHUYECKOTO BEKTOPHO-

ro MOJIs.

3.2.2 Tecr

Tect npeacrasiser coO0l CUCTEMy CTaHIAPTU3UPOBAHHBIX 3a/IaHUH, Yalle BCEro ¢ BBIOOPOM OJJHOTO
WIM HECKOJBKMX BApHMAHTOB OTBETOB, MO3BOJIIONIAS aBTOMATHU3HMPOBATh MPOIENYypy H3MEPEHUs] ypOBHS
3HaHUI U yMEHUI 00y4aronierocs.

CryneHTy BblnaeTcs 3aaanHue, cocrosimee u3 10 mosummii: 7 3amaHus u3 6a30BOT0 YpOBHS; 2 — M3
IPOJIBUHYTOTO; |— M3 BBICOKOTO. 3a Ka)/10€ MPAaBUIILHO BBIOJHEHHOE 33aHNE IPUCBAUBACTCS ONPEICIICH-
HOE KOJINYECTBO MPOLEHTOB. CyMMapHO CTYyAEHT MOXET noiayduTh 10 100% corimacHo iikajie olleHUBaHUSA
pe3yIbTaTOB.

[Ikama oreHUBaHUS:

- OIICHKA «OTIMYHO» (IIPH OTIUYHOM YCBOEHHH (BBICOKOM)) BBICTABISICTCS OOYUaIOIIEMYCsl, €CIIU
BoInosHeHo 91-100% 3amannii;

- OLIEHKA «XOPOUIO» (IPU XOPOILEM YCBOCHUH (TIPOJBUHYTOM)) BBICTABISETCS 00yYaroLIeMycsl, ec-
11 BeItoaHeHo 71- 90% 3ananuii;

- OILIEHKA «YyJIOBJIETBOPUTEIHHO» (TIPH HEMOJIHOM YCBOCHUHU (6a30BOM)) BBICTABISIETCA 00yvarole-
Mycsi, eciu BbinosHeHo 51-70% 3ananuii;

- OIICHKA «HEYIOBJIECTBOPUTEIHHO» (IIPU OTCYTCTBUH YCBOEHHSI (HI>KE TTOPOrOBOT0)) BBICTABIISCTCS
oOyJaroremMycsi, ey BeImoTHeHo MeHee 50% 3amanuid.

Pasznen 1. Marpuusbl u onpeaenuTean. PelmeHue cucreM JMHEHHBIX ajlredfpaniecKux

YPaBHEeHHUI
IIpuMep TecTOBBIX 3aJaHUI
-3 1
1. BeraucauTs onpenenuTens 2-ro mopsaKa 7 4
Bapuanmer omeemos: 5 ) 76
-2 1 4
2. Paznoxxenue onpenenurens | a b  ¢| mo TpeTbemy cTONIOIY UMEET BU/I.
3 —1 5

BriGepute onuH OTBET:
a+2b+5¢;, —a+2b—5¢c; —9a—22b+c¢; 9a—22b—r.
3. Eciiu o1Hy CTpOKY KBaJpaTHOI MaTPHUIIbl YETBEPTOTO MOPSIKA YMHOXKHUTH Ha 2, TO ONPEICIUTENb. . .
BriGepute oH OTBET:
A. yBenuuurcs B 16 pa3s;
b. yBenuuutcs Ha 2;



B. yMeHb1InTCA B [1Ba pasa;
I'. yBenmuuTcs B 1Ba pasa;

JI. He u3MeHuTCA.

r 1 2
1 2 0|=x
4. Kopens ypaBHEHUS 0 21 PaBeEH ...
Bapuanmer omeemos:-3 0 3 -9

{ 3 4] ( 5 —4]
= B =
5. JlaHbl MaTpuUIIbI -2 1 u l 3 Tornma marpuna C=4-B HMEET BU] ...

19 0 15 =16 19 -9 23 16
1=9 11 (— 2 3 ] 0 11 -3 7
Bapuanmbl omeemaose.

6. Haifti muHeliHy10 KOMOWHAIIMIO MATPHII —2A4+3B | rpe
(L 3 —4) 2 9 -6
4="0 5 7 B=
\ ) \4 0 1)
Bapuanmer omeemos.
1 2 _1
7. lnamatpun A =| —4 2 |u B = (3 4 ) OTMETHTE T€ OIEPaALNH, KOTOPbIE MOYKHO BBITTOJIHUTH. BhI-
0 1

6epHTe OIWH UJIIN HECKOJIBKO OTBETOB:

AB: BA; ABT: ATB: BTA; BAT: ATBT: BTAT,

3 7 -1) 4 21 -10 rg 4.\ (2 2)
(12 0 —11J T[12 -10 —11} T \3 5)

un)

8. Omeparyisi yMHOKEHUSI MATPUI] 00JIa7]aeT CBOHCTBOM ...

Bapuanmbl omeemaoes.

A(B+C)=AB+ AC C(A+B)=AC+ BC

AB = BA CAB = ABC
jx+2y+32:—L
9. Pemmuth cucremy | 2X+4y —z =12, metogom Kpamepa.

X+y-3z=9.

Bapuanmbl omeemaoes.

x=1 X=2 X=-2 X=3

y:2 Tyzo y:O Ty:_l

71=-2 z=1 z=1 2=2
(-2 -1)

10. Haiitu oOpaTHyI0 MaTpuily K A=



Bapuanmbl omeenos.

0 1 05 1Y) -05 —-0.125 1 2
T(z _ﬂ 0.25 —1\| f 0 025 ) T(—0.25 0.25\

N )\ )

Pa3nen 2. BBenenne B MmaTemaTnueckuii anaau3. Teopus npenesnos
IIpuMep TecTOBBIX 3aAaHUI

1.{1,23} U {2,344} = ...
Bapuanmul omeemos:
{2,3} {1,2,3,4} {1} {2,3,4}.
2. D1eMeHTaMH MHOYKE€CTBA HATypPAJIbHBIX YUCEIT SIBIISIOTCS ...
Bapuanmul omeemos:
0 -3 17 1
3. Kakas u3 ¢pyHKuuit siBisercst 4eTHOM ?

f(x):x4§/; f(x)=3"+37" f(x) =] +2x f(x)=eX2—1OSinx

f(x)= arccos(x* —1)

4. O6nacth onpeneneHus QyHKIUN HMMEET BU]I ...

Bapuanmbl Oomeemoe.

xe|-2.42]

xEI—v’E—,G)U(ﬂ,ﬂJ XE

C2.)
ool o)

3

. . .4
5. Haiitu nipeen yucioBoi mocieaoBaTeabHoCTH 1im 2
n>e N 4+1

Bapuanmbl Omeemos.

t o o T4 E
7
o o . ( 5\ nf-1
6. Haiftu mpenen uncnoBoit mocnenoBatenpbHocTr lim 1+ |—
el M)
Bapuanmuvr omeemos:
f e fetf Te I 1-e

_ tg23x
7. Haiitu mpenen pyskmun lim—— |
x>0 sin 2xSin 5x

Bapuanmbl Omeemos.

E -2 13,1 i

9 10

8. Haiitu npenen pynkmu lim yx-1-2.
X—5 X—5

Bapuanmbl Omeemos.



T4

10 E T -2/3

4
x2—4

9. [l ApoOHO-palMOHAIBHON QYHKIMH Y = ——— TOYKAaMH Pa3pbiBa SBISIOTCS ...
X =X

Bapuanmbl Omeemos.

X=2

10. KonnyecTBo TOUYEK pa3pbiBa PyHKLIUU

BapuaHmbl omeemoes.

KonTponbsHast pabota — 3TO CpeJCTBO MPOBEPKH YMEHHH NMPUMEHSATh MOJYUYCHHBIE 3HAHUS Ui pe-

2 3 0.

3.2.3. KonTpouabHasi pabora

MICHUA 3a4a4.

TemaTnka KOHTPOJIBHBIX PabOT yCTAHABJIMBAETCS B CBA3M C HEOOXOIMMOCTBIO 3aKPEIUICHUS IOJTY-
YEHHBIX TEOPETUUYECKUX 3HAHUM Ha JICKIUOHHBIX 3aHATHUAX, & TAK)KE IIPUMEHEHUs] YMEHUN U HABBIKOB, I10-
JYYEHHBIX Ha MPaKTHUYECKOM 3aHATHUH, YMEHHH 00ydaloIIerocsi UCIOIb30BaTh TEOPETUUECKUE 3HAHUS TPH

BBIITOJTHCHHHU IMPAKTHYCCKUX 3a1a4.

Kputepun o1ieHKH BBITOTHEHHUSI KOHTPOJIBHBIX PadoOT

Ouenka | Pesynbrar bamnnbr

OTnnuHO | 00yYaroUIUiics IEMOHCTPUPYET: 85%-
- cBOOOIHOE MPUMEHEHNE 3HAaHUN Ha MPaKTUKE; He JoImycKaeT omunbok B Boc- | 100%
MPOM3BEICHNY N3YYSCHHOTO MaTepHala U PelIeHUu  3a/1a4; MaTepuan ohopmieH
aKKypaTHO.

Xopomio | o0ydarouuiicss 1eMOHCTPUPYET: 61%-
- YMEHHE MPUMEHSTH TOJTYYCHHbIC 3HAHUS Ha MPAKTUKE; B pelieHuu 3aaad He | 84%
JIOITyCKAET CEPbE3HBIX OIMOOK, JETKO YCTPaHIET ONpeeICHHbIE HETOUHOCTH C
MTOMOIIBIO JOTIOJIHUTEIBHBIX BOITPOCOB MPEIO0IaBaTesl; MaTepral 0popMIiIeH
HEJOCTATOYHO aKKypaTHO.

YnoBne- | oOydarouiuiicss IeMOHCTPUPYET: 30%-

TBOPH- - OCBOEHHE OCHOBHOT'O MaTepuala, HO UCIBITHIBACT 3aTPyAHEHUS MpH petieHuu | 60%

TEIHHO 3aa4 U TpeOyeT NOMOTHUTEIbHBIX TOMOIHSIONIUX BOIMPOCOB MPENOaBaTes;
MaTtepuan ohopMIIeH He aKKypaTHO.

Heyno- oOydJaronumcs: 0%-

BJIETBO- | - UMEET OTJAEIbHBIC IMpeJCcTaBieHUs 00 M3yyaeMoOM Marepuane, HO Bce, ke | 29%

puTenb- | OonblIas 4acTh HE YCBOCGHA; MaTepuan opOpMIICH HE B COOTBETCTBHH C TpeOo-

HO BaHUSIMH.

KontpoabHas padora k Pazgeay 1. Cucrembl THHEHHBIX aJIredpanyecKux ypaBHeHU

1. Pemwmts CJIAY metonom Kpamepa.
2. Pemmuts CJIAY metonom ["aycca.
3. Pemmts CJIAY MaTpu4HBIM METO/IOM.




X+2y+3z=-1,
2X+4y -7 =12,
X+y-3z=09.

KonTtpoabsnas padora k Pazneny 1. Bekropnas anredpa
Hanbi koopanHatel 4 Touek A(1 ;-2 3) B(2;1 2) C(-3;4;1),D(5;1;-2).

Haiitu: a) KOOPIMHATBI BEKTOPOB AB,CD,2AB+3CD;06) MOJTyJH BEKTOPOB AB , CD ; B) CKaJIAPHOE
IIPOU3BEICHUE AB CD ; I') KOCUHYC yTja MeXJy BEKTOpaMH AB u CD; ;[) IIPOCKLUIO BEKTOPa 'AB

Ha HanpasieHue Bekropa CD ; €) HapaBISIONIME KOCHHYChI BEKTOPOB AB, CD ) ; ) BEKTOPHOE MpPOU3BE-
aerne AB u CD ; 3) mioluazis TpeyronbHUKa, ITOCTPOCHHOTro Ha Bektopax AB , CD ; ) CMEIIaHHOE HPOU3-
BeneHue AB CD b, rne b=1+2j +3k; k) 06bem nupamuasr ABCD.

KontpoabHas padora k Pazneny 1. AHaauTHuyeckas reoMeTpus

1. ana npsimast L1: 2X + 3y + 4 =0. CocraButh ypaBHEeHHE NpsiMol L, mpoxosimeid yepe3 Touky Mo(2,1) u
napauieIbHOM mpsiMoi L.

2. Haiitu paccrosiaue ot Touku Mo(-1,0,-2) mo miockoctu G: 6x =3y + 2z — 4 =0.

3. TlpuBecTy K KAHOHHYECKOMY BHIY U IIPOCTPOUTH KPUBYIO X2 - 9y? + 6x + 18y - 9 =0.

KoutpoabHas padora k Pazneay 2. luddepenunaibHoe ucyuciaenne GyHKIUH OTHOH nMepeMeHHOM
Berancnuts npousBoaayto dy/dX oT GyHKIHiA:

arctgx X="cos(t +t2
1 y= 259 5. (t+t")
Xsin x y = Ccos(1+2t)
2.y = cosifIn x +1)?
2% 2 lim 2x+l
3.y=tgle +7x+1) 5
C e XL

4. y= (ex + 1)cosx

KonTpoabHas padora k Pazgeny 2. UHTerpanbHoe ucuucjieHue pyHKIUH OJHOI nepeMeHHOMH

1. BeruucauTh onpeaeneHHbIC U HCCO6CTBCHHBIC UHTErpalibl:  J1= J\/_ 312 arcsinxdx ,
b= 28sin4 xdx, 5= j>—%—
n/2 X In5 X

2. BBIYMCITUTS TIONIA/b (PUIYphI, OTPAHMYEHHOMN JIMHUAMU: Y = X— 2, Y = X(2-X).

3. Haiiti 06beM Tena, 00pa30BaHHOTO BpalieHueM BOKPYT ock OX GpUTYpbl, OTpaHUYEHHON JIHHUSMH:
- 2y =

y=2X-X5 Y =X

4. BoIumciuTh JUTHHY TyTH KPUBOI, 331aHHON apaMeTPHUYECKHUMH YPAaBHEHUAMU:

X=5(-sint),y=5(1-cost),0<t<m.

KonTtpoabHnas padora k Paszneny 4. ®yHKIIMH HeCKOJBKHUX NePpEeMEHHbIX
1. Haittn nomnHslit muddepennuan pyHkmmu U = cos? (X2y + y3z4 + zx?).

2. Haiitu tuddepenmman 2-oro nopsiaxa gpysxkmuu Z = sin (X y® — y?).

3. HaiiTi yacTHbIE MPOM3BOIHBIE OT CIOKHOM GyHKIIMH 11O U, V:

z=x%"®, rae x=cos?(u+v),y = sin(u-2v).

4. CocTaBHTh ypaBHEHHS KAacaTeIbHOHN IIIOCKOCTH U HOPMaJIH MOBEPXHOCTH
3x? + 4y?z — 27%xy — 3zx? - 2 =0 B Touke M(1;1;1).

KountpoabsHas padora k Pazneny 5. O0bikHOBeHHbIe U depeHIHATbHbIE YPABHEHUS
Onpenenuts TUI ypaBHEHUS U HAlTH €T0 PELLIECHUE:

1. y’cos?xIny =y, y(n)=1.

2.y =2xyl(x> —y?), (L+x3)y —2xy=(1+x%>



3.y’ = sin 2x.
4.y +y=sinbx.

KountpoabsHas padora k Pazneny 6. Psabl
n?+3
n(n +1)(n® + 4)
2. Haiitu HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O pAaa U UCCIICAOBAThL CXOAUMOCTD pA/lda Ha KOHI[aX UMHTCPBAJIA:

32n
3 (x—3)".
~lo2n+1

3. Pasnoxuts pynkmmio  f(X) =x®+x3+ 3x? 1o cremensam (x +3).

o o0
1. UccrnenoBaTh Ha CXOOUMOCTD YUCIIOBOM p;{z[znzl

0.5 )
4. BRIYUCIUTh MPUOTHKEHHO j e~ dx co crenennro Tounoctu o =0, 00.
0

5. Haiitu yeTbIpe nepBbIX OTIIMYHBIX OT HYJIS WieHa NpUuOIMKeHHOro pemieHus 3anaun Komm

2y" +(sinx)’y -y=2 , y0)=y(0)=1

KonTtpoabsnas padora k Pasneny 7. KpaTZHI,Ie2 HHTErpaJibl
X

1. I3MEHUTD MOPSIOK HHTETPUPOBAHHMSL: .[1 de-X f (x, y)dy

X

2. Beruncnurs ” , ZdXdYa e oD: x2+y?>=1,x2+y?=9,
DX™+y

3. Haiiti 06beM Tesa, OrpaHHYEeHHOTO MOBEPXHOCTAME: Z= X2 + Y2y =X,y +x=2,y=0,z=0.

4. BBIYHCIHTE J'.[L x?zsin(xyz)dxdydz ,rme oV :x=2,y=n,z=1,x=0,y=0,z=0.

KonTpoubsnas padora k Paszneny 8. diieMeHTBI TEOPHM 1101
1. Haiitu grad um ou/ol B manpasnenun |: a= i+3j+5k, ecmu u=In*(xy - 32).

2. Jlano BexropHoe nosie v (M) = {xy; Xz; -yz }. Haiitu div v , rotv . OnpeaenuTs TUII MOJIS.

3. BUHUCIUTh HUPKYISAINIO BEKTOPHOTO OIS v = { 2x +yz; 2xz - 3y?%;, x* + 2y*} BOonb
3amkHyTOro Koutypa ABCA, eciu ABC — tpeyroasnuk ¢ Beprimmaamu A( 2, 0, 0), B(0, 3, 0), C(0, 0, 4).

4. BBIYMCIUTD HUPKYJISALNUIO BEKTOPHOTO OIS v = {2X+X/9- X2 +y2 +2y; xy—y9-x2+y2}

BJIOJIb 3aMKHYTOr0 KoHTypa L: X%+ y? = (-3)2,

5. Haiiti moTok BekTopHOTo 1onst vV (M) = {X+Xy?; y+yx?; -2z+3} uepe3 BHEIIHIOI CTOPOHY
3aMKHYTO# moBepxHocTu G: 22 = X2+y? | 2 =5, (z>0).

4. OneHOYHbIe MaTePHAJIBbI MPOMEKYTOYHOH ATTECTALMHI

DK3aMeH SIBIISICTCSI UTOTOBOM (POPMOI OIIEHKH 3HAHUM CTYAECHTOB, MPUOOPETEHHBIX B TEUCHHE Ce-
MecTpa 00y4eHHUs 10 AUCIUILTNHE. DK3aMeH MPOBOAUTCS B MUCbMEHHOM (popme. CTyeHT BEIOMpaeT OuIIeT,
conepxammii 1 Bompoc u3 6a3oBoro, | U3 MPOABUHYTOTO YPOBHS M 2 MPaKTUYECKUE 3a1a4du. bumnersr dop-
MHPYIOTCS MPENoiaBaTesieM epe] IK3aMEHAIlMOHHON CECCUEH.

[lo pe3ynbpTaram OTBETOB Ha MPOMEKYTOUYHOM aTTeCTAIlMH BHICTABISIETCS MakcUMaibHO 40 GayioB:
P TIOJTHOM OTBETE Ha BOMPOC 06a30BOTO YPOBHS — 5 0ayuioB, 6a30BOTO M MPOABUHYTOTO — 15 Ganmnos. Pe-
IIEHUE MPAKTHYECKON 3ajauu 0a30BOr0 YpOBHS SIBISETCS 00S3aTENbHBIM 3JIEMEHTOM YCIENIHON cjauu 3K-
3aMeHa M OI[EHMBAETCSI MaKCUMabHO Ha 10 GayuioB; penieHne NpakTHYecKoi 3aa4y MPOJBUHYTOTO YPOBHS
ouieHuBaercs Ha 15 GayoB. B ciiyuae HEMOMHBIX OTBETOB MO OMJIETY WJIM CIIOPHOM OIEHKH 3aJal0TCsl J10-
MOJTHUTENbHBIE BOIIPOCHI U3 OOIIETO CIUCKA (BHE 3aBUCMMOCTH OT YPOBHSI OCBOCHHS) MO YCMOTPEHUIO TIpe-
[10/1aBaTesL.

HTorosas oueHka Mo JAUCUMIIIIMHE IPEACTaBIsIeT COOOH CyMMy M3 OayUIOB, OJYyYCHHBIX B TEUCHHE
cemecTpa U 0aioB, NOJYYEHHBIX Ha IPOMEKYTOUYHOM aTTeCTAIUH.

[IIkasa olleHUBaHuUs Pe3yIbTaTOB

OueHkKa banier




YIOBJIETBOPUTEIHHO 55-69

XOPOIIIO 70-84

OTJIMYHO 85-100

4. 1. Bonpocsl K 3K3aMeHY M0 Kypcy «BbIciiasi MaTeMaTHKa

ba3oBblii ypoBeHb

1. ITonstue matpuusbl. [eiictBus Hax matpuiamu. CBOMCTBa.

2. Onpenenutenu. CoiicTBa onpeaenurtens. opmyna pa3noxkeHus 1Mo cTpoke (ctonodiry). DopmyIsl
Kpamepa.

3. O6patHas matpulia. Beraucnenue o0paTHON MaTPHIIBIL.

4. Pemenne CUCTEM alireOpandecKuX YpaBHEHUH MaTPUIHBIM CITOCOOOM.

5. BekTop Ha miockocTH W B IpocTpaHCTBe. JIMHEWHbIe omeparuu HaJ BekTopamu. KosummHeapHbie
BeKTOpHl. KoMIutaHapHbie BEKTOPHI.

6. Koopaunats! Bektopa. [yiimaa BekTopa. Hanpapinsromnue KocuHychl BekTopa. JInHelHbIe oneparun
HaJ BEKTOpaMH B KOOpPAUHATHOU popme. Dopmyiia pacCTOSIHUS MEKIY TOUKAMH.

7. CkanspHoe MpOU3BEACHUE BEKTOPOB, €T0 CBOMCTBA. Y CIIOBHE MEPIICHIUKYIIPHOCTH BEKTOPOB.
dopmysa HAXOXKJIEHHS YIJIa MEX/1y BEKTOPaMHU.

8. CMemaHHOe MPOU3BEIEHUE BEKTOPOB, €M0 FTEOMETPUUECKH CMBICI. BripaxkeHre B KOOpInHATAaX.
VYcnoBre KOMIUTAaHAPHOCTH BEKTOPOB.

9. Omnpenenenne muddepennunanbHoro ypaBHeHus. [lopsimok muddepeHnmnanTbHOro ypaBHEHHS.

YacTtHoe penieHue.

10. Bunsr quddepeHnnanbHbIX ypaBHEHUH IEPBOTO MOPSIKA.

11. JIuneiinsie ogHopoaHble 1uddepennnansubpie ypaBaenus |l mopsaxa.

12. Crpyxkrypa obmero pemenust JIOAY Il nopsiaka ¢ moctosHHBIMU KO3 duIieHTaMu. XapakTepu-

CTHYECKOE YpaBHEHHUE.

13. O6mmit Bua TuHEHHOTO HEoTHOpOoAHOTO AuddepeHinansHoro ypasuenus || mopsiaka.

14. Onpenenenuie YMCIOBOTO Psijia, OOLIUI WIEH YUCIOBOTO Psijia, YaCTHYHAS CyMMA.

15. Onpenenenne CXoaIIErocst U pacXosLIerocs psiaa.

16. HeoOxoauMbIii TPU3HAK CXOAMMOCTH YUCIIOBOTO PsIa.

15. AGCOIOTHO CXOAIINECS U YCIOBHO CXOISIINECS PSIIBI.

16. OnpeneneHue CTENEHHOTO psa.

17. Psan Teitnopa, psag Makinopena.

18. Onpenenenue GyHKIUN HeCKONbKUX nepemMeHHbix (PHII). O6nacts onpexneneHus, 00iacTs 3Ha-

YCHMUSL.

19. YacrtHble mpupaIieHusi, 4aCTHBIE MPOU3BOIHBIE IEPBOTO MOPSIKA.

20. Muddepenmmpyemocts @HII. [Tomnbiii nuddepenmuan nepBoro nopsaka.

21. YacTHbIE MPOU3BOIHBIC BHICIIIUX MTOPSIKOB.

22. DKcTpeMyMBbl (QYHKIMH ABYX IEpEMEHHBIX.

23. KommuiekcHble yucia. Moayiib, apryMeHT KOMIUIEKCHOTO YncIa.

24. KpuBoJMHEWHBINH HHTETPAN IEPBOTO POJia: OCHOBHBIC TIOHATHS, OTIPEICIICHHS, CBOMCTRA.

25. I'pagueHT CKaJIsIpHOTO TOJIS M €TO CBOMCTRBA.

IIpoaBUHYTHIN YPOBEHb

1. JlexapToBbl KOOpAMHATHI TOUKH. [losipHBIE KOOpAUHATHI TOUKU. DOPMYIIBI CBS3H.

2. Bujpl ypaBHEHUI IPSIMOM Ha TUTOCKOCTH: 0O0IIiee, HETIOJIHEIE, B OTPEe3Kax, ypaBHEHUE MPSIMOH, Tpo-
XOJIAILEN Yepe3 TOUKY MEePIEeHINKYISIPHO BEKTOPY.

3. Buabl ypaBHEeHMI psAMOIi Ha TIIOCKOCTH: KAHOHUYECKOE, TapaMeTPHUUECKoe, C YTIIIOBBIM K03 du-
LIUEHTOM.

4. KpuBble BTOPOT0 OpsIIKA: JITUIIC, TUIIepOoIIa, mapadora.

5. Buzbl ypaBHEeHHUI MJI0CKOCTH: 0011ee, HEMOIHbIE, B OTPE3KaX, ypaBHEHHE MJIOCKOCTH, TPOXOIIeH
4yepe3 TOUKY MEePIEHIUKYISIPHO BEKTOPY.

6. Bunpl ypaBHEHUH IMJIOCKOCTH: YpaBHEHHE IIIOCKOCTH, MPOXOASIIEH Yepe3 TPU TOUKH, Yepe3 JIBe
TOYKH U MAapaJUIEIbHO BEKTOPY, YEPE3 TOUKY U NapAJIENbHO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.



7. Bunel nuddepeHmanbHbIX YpaBHEHUH MEPBOrO MOPSAKA, KAHOHUYECKHA BUA, METOIBl PEIICHUS
Ka)KJI0r0 TUIIA yPaBHEHUM.

8. JluneitHO He3aBUCHUMBIE PEIICHUSs, ONIPEIeTUTENh BpoHCKOTO.

9. CrpykTypa 00IIero pemeHus: TMHEHHOro HeoJHOpoAHOToO nuddepennuansHoro ypasHenus 11 mo-
psaKa.

10. Meron Jlarpanxa (MeToJ HeompeaeieHHbIX K03()(QHUIIMEHTOB) OTHICKAHUS YaCTHOTO PEIICHUS JTU-
HEWHOT0 HEOHOPOJHOTO audPepennmanbaoro ypasuenus Il mopsiaka ¢ mocTosHHBIMEA KO3 QHIHeH-
TaMu.

11. MeTon Bapuaiuu Mpou3BOJIHHBIX MTOCTOSTHHBIX.

12. CBoiicTBa CXOISAIINXCS PSIIOB.

13. O6001IeHHBII TAPMOHUYECKHUH PsI/I, TEOMETPUIECKast MPOTPECCHSI.

14. TIpuznak JleitOuuiia.

15. OOmuii TOCTaTOYHBIN MPU3HAK CXOJAMMOCTH 3HAKOTIEPEMEHHBIX PSAA0B (MMPU3HAK a0COTIOTHOU

CXOJITUMOCTH).
16. aTepBan cXOMMMOCTH, PAANYC CXOIUMOCTH.
Pasnoxenue OCHOBHBIX 3JIEMEHTAapHBIX byHKUIMI B pan Maxkinopena

1

(sin x,cos x, In(1+ x),e* arctgx, (1+ x)™, 1 , t, ).

1-X 1+x 1+ %2

17. I'paguenT, MpOM3BOIHAS 110 HATIPABJICHHIO.

18. IIpousBoaHAs CIIOKHOW PYHKITUH.

19. BeruucieHne 4acTHBIX MPOU3BOIHBIX (DYHKIINH, 3aIaHHON HESIBHO.

20. TTonuenii quddepennnan BTOporo nopsaka u nopsiaka n.

21. HeoOxoanmoe ycIoBHE KCTpeMyMa, JOCTaTOUYHOE YCIOBUE SKCTPEMYyMa.

22. YcnoBHbIii dkcTpemyM. OyHK1us Jlarpanxka.

23. Tpu dopMbI 3amucH KOMIUIEKCHOTO YHciia. JIeHCTBUS ¢ KOMIUICKCHBIMU YHCIIAMHU.

24. BeruuciieHne KpUBOJIMHEHHOTO HHTETpaja MepBOro pojia: mapaMeTpruieckoe, IBHOE U MOJISIPHOE
MPE/ICTABICHUE KPUBON HHTETPUPOBAHHSI.

25. [lpwnoxeHus TBOMHOTO HHTETpaa.

26. TToTOK BEKTOPHOTO TMOJISI Yepe3 MOBEPXHOCTb.

Bbicokuii ypoBeHb

1. Buzbl ypaBHEHHI IpsSMOi B MPOCTpaHCTBE: 00I1ee, KAHOHMUECKOE, ITapaMeTPHUIECKOe, YpaBHEHHUE
IIPSIMOM, MIPOXOIAIIEH Yepe3 ABE TOUKH.

2. YcioBus NapajuledbHOCTH U MEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTEH, ABYX MPSIMBIX B IPOCTpaH-
CTBE, NPSIMOM U INIOCKOCTH. YTOJ MEKIY IJIOCKOCTSAMU, IPSMBIMH, IIPSIMOU U INIOCKOCTBIO.

3. JIuHeitHbIe BEKTOPHBIC MPOCTPAHCTBA, PAa3MEPHOCTh, Oa3uc. JInHelHass 3aBUCUMOCTh U HE3aBUCH-
MOCTb BEKTOPOB, HX CBOMCTBA.

4. Ba3uCHBII MUHOD U paHT MaTPHIIbL, J1Ba CIIOCOOA BEIYUCIICHUS paHTa MaTPHUIIbL.

5. CucreMsl TMHEWHBIX ypaBHeHUH, Teopema Kponekepa-Kanemnu. Kpurepuili equHCTBEHHOCTH pe-
LICHUS CHCTEMBI.

6. Cuctembl TMHEWHBIX OJTHOPOIHBIX YpaBHEHHH, GyHIaAMEHTAIbHA CUCTEMA PEIICHUH.

7. Cucrembl JIMHEHHBIX HEOJHOPOAHBIX YPaBHEHUH, 001IIee penieHne HeOAHOPOAHOH cucteMbl. Meton
l'aycca.

8. Tpuronomerpudeckuii psg Dypbe.

9. Jluneitnoe HeonHopoHOe Y ¢ mocTrostHHBIMU KO3 unrenTamu. Mes merona Bapualiu mpous-
BOJIBHBIX [TOCTOSIHHBIX.

10. ®opmyna Octporpazackoro — ['aycca (10Ka3aTenbCcTBO).

11. ®opmyna CTokca (10Ka3aTeNnbCTBO).

4.2. TlpumepHbIe 321a4M K IK3aMeHYy

ba3oBblil ypoBeHb



3amaua 1. Pemurte cucremy metoqom ["aycca |( Xt §)¥ i éz - i’
3X
2X+7y—7 =8.

Vx?—x+1

3amaua 2. Haiinure npou3BOaHYIO IEPBOTO NopsAaka PyHKImu y=In 222 "=
X

3anaua 3. Haiigute yacTHbIE MPOM3BOAHBIE IEPBOTO MOpsAAKA PYHKINHN Z = X2 sin 2y — y2 COS 2X.
3anaua 4. Pemmte muddepernnansHoe ypapHeHHe Y'Cos? X Iny =y, y(n) =1.

3amauda 5. HaliTn MHTEpBaJl CXOAUMOCTH CTEIICHHOTO psa: zo:zl 2",
3anaua 6. Beruuciuth ”D (x+ y?)dxdy, rre oD: y=x3,y=3,x=0.

IIpoaBHHYTHIH, BLICOKM YPOBEHb
Ux? +1%/x-1
YIx+3

3amaua 2. UccenoBath Ha skeTpeMyM QyHKIHIO Z = 2X° + Xy? + 5% + Y2,
|[ dx

. . = X-23y,
3amaua 3. Haiftu pereHune cucteMbl ypaBHEHUN j g}:

3amaua 1. Haiitu nmpou3BogHYIO QYHKIMU Y =

— = 3X+V.
L dt y

3anaqa4.j dxdy, rae ap: x2+y?=1,x2+y?=9.

ID X2+y2

3amaua 5. Haifti 00beM Tenta, orpaHuYeHHOTO MOBEPXHOCTAMU: Y = 16+/2X , Y = +/2X ,2=0,X+Z2 =2,



	«КАЗАНСКИЙ ГОСУДАРСТВЕННЫЙ ЭНЕРГЕТИЧЕСКИЙ УНИВЕРСИТЕТ» (ФГБОУ ВО «КГЭУ»)
	1. Цель, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре ОПОП
	3. Структура и содержание дисциплины
	3.2. Содержание дисциплины, структурированное по разделам и видам заня-
	4. Образовательные технологии
	6. Учебно-методическое и информационное обеспечение дисциплины
	6.2. Информационное обеспечение
	7. Материально-техническое обеспечение дисциплины
	Лист внесения изменений
	ФОНД ОЦЕНОЧНЫХ СРЕДСТВ
	1. Технологическая карта
	2. Перечень оценочных средств
	3. Фонд оценочных средств текущего контроля успеваемости обучающихся
	3.1. Входной контроль
	3.2. Контроль текущей успеваемости
	3.2.1. Устный опрос
	Контрольные вопросы для проведения устного опроса
	Раздел 2. Дифференциальное и интегральное исчисление функции одной переменной
	Раздел 3. Теория вероятностей и случайные величины
	Раздел 4. Функции нескольких переменных
	Раздел 5. Обыкновенные дифференциальные уравнения
	Раздел 6. Ряды
	Раздел 7. Кратные интегралы
	Раздел 8. Криволинейные и поверхностные интегралы. Элементы теории поля
	3.2.2 Тест
	Раздел 1. Матрицы и определители. Решение систем линейных алгебраических уравнений
	Раздел 2. Введение в математический анализ. Теория пределов Пример тестовых заданий
	3.2.3. Контрольная работа
	Контрольная работа к Разделу 1. Системы линейных алгебраических уравнений
	Контрольная работа к Разделу 1. Векторная алгебра
	Контрольная работа к Разделу 1. Аналитическая геометрия
	Контрольная работа к Разделу 2. Дифференциальное исчисление функции одной переменной
	Контрольная работа к Разделу 2. Интегральное исчисление функции одной переменной
	Контрольная работа к Разделу 4. Функции нескольких переменных
	Контрольная работа к Разделу 5. Обыкновенные дифференциальные уравнения
	Контрольная работа к Разделу 6. Ряды
	Контрольная работа к Разделу 7. Кратные интегралы
	Контрольная работа к Разделу 8. Элементы теории поля

	4. Оценочные материалы промежуточной аттестации
	4. 1. Вопросы к экзамену по курсу «Высшая математика» Базовый уровень
	Продвинутый уровень
	Высокий уровень
	4.2. Примерные задачи к экзамену
	Продвинутый, высокий уровень


		2024-06-06T08:49:46+0300
	Беляев Эдуард Ирекович




