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1 Iesp n 32524y N3y4YeHHU s JMCHUIIHHBI

Lenp u3ydeHus: AUCHUIUIMHBL - (yHIaMEHTaJIbHAsI MaTeMaTHYeCKasl TOJArOTOBKA CTYJCHTOB
€CTECTBEHHO-TEXHOJIOTUYECKOT0  (haKkyabTeTa K HCIIOJIb30BAHHIO TEOPETHYECKUX 3HAHUH W
[IPaKTUYECKUX YMEHMM B 00JacTH BbICHIEHM MaTeMaTUKH JJIi M3YYEHHUS CMEKHBIX YUeOHBIX
JTMCLUIUIAH U B Oyaymieil mpoQecCuoHaIbHOM e TeTbHOCTH.

3anauu TUCUUIUIMHBIL
- HU3y4YCHUE OCHOB AHAJIUTUYECKOM I'C€OMETPUM Ha IUIOCKOCTH M B IPOCTPAHCTBE; JIMHEMHOW U
BEKTOpHOH anreOpsl; Iu(p(epeHINaTbHOTO W HHTErpajbHOIO MCUYUCIEHUS (QYHKIMM OJIHOM
IIEPEMEHHOM;
- (opMupoBaHME yMEHWI W HAaBBHIKOB NMPHMEHEHHS METOIOB BBICHICH MAaTEMaTHKH K PEUICHUIO
MPAKTUYECKHX 3aJ1a4 TPOPECCHOHAIBHON 00J1acTH;

- packpeITHEe cCrHenuUKH HCIOJIB30BAHUS METOJOB JUCHHUIUIMHBI B  MOpOodecCHOHATBHOM
JIeSITCILHOCTH;

- pa3BuTHE HUHPOPMAIMOHHO-KOMMYHUKAIIMOHHOW KYJIbTYpbl CTYAEHTOB, HX MaTeMaTHU4YeCKOM
IPAaMOTHOCTH;

- pa3BI/ITI/I€ JIOTUYECCKOIO U aHFOPHTMquCKOFO MBIIJICHUA, YMGHI/H[ OHCpHpOBaTI) a6CTpaKTHI>IMI/I
o0BeKTaMU

2 MecTo 1ucMILTHHBI B cTpyKType OIIOITBO

Juctummmaa K.M.06.05 «MaremaTiuka» OTHOCHTCS K O0SI3aTCIIbHON YacTH y4eOHOTO

mana. Jluciuniuaa n3ydaercs Ha 1 xypce, B 1, 2 cemecTpax.

JUis w3ydeHus AUCUUIUIMHBI TpeOyeTcs: MMeTh 3HAaHUS U yMEHUs, NPUOOpETEHHbIE B
pe3ysibTaTe OCBOCHHUS 3JIEMEHTAPHOW MaTeMaTUKU: alnreOpbl, FEOMETPHHU, SJIEMEHTAPHBIX QYHKIMHA U
OCHOB MaT€MaTHUYECKOT0 aHaJIW3a; YMETh PellaTh TUIOBBIE 3aJ]aul JIEMEHTApHON MaTeMaTUKH

OcBoenne mucrmiuimasl K.M.06.05 «MaremaTtuka» sIBISETCI HEOOXOIUMOW OCHOBOW IUIA
MOCJIEAYIONIET0 U3YUSHUST TUCITUTIIINH (TIPAKTHUK):

OcHOBBI MaTeMaTHYECKOH 00pabOTKN HHPOPMAIIHH.

OO6nacte Tpo(eCCHOHAIBHOW JEATENBHOCTH, Ha KOTOPYIH OpPHUEHTHpYET JWCIUILINHA
«Marematuka», BkmoudaeT: 01 OOpa3zoBanme u Hayka (B cdepe TOIIKOIBHOTO, HAYaIBLHOTO OOIIETro,
OCHOBHOro  o0miero, cpeaHero  oOmiero  oOpa3oBaHus,  NPOPECCHOHAIBHOIO  OOYyYCHHS,
npodeCcCHOHANTBHOTO 00pa30BaHuUs, JOTIOJTHUTEILHOTO 0Opa30BaHMS)..

Tunel 3amad u 3agauun 1OpodeccHoHANbHON NEATENbHOCTH, K KOTOPBIM TOTOBHUTCS
oOyuarouuiics, onpeneneHbl y4eOHbIM TIaHOM.

3. TpeOoBaHusi K pe3yjbTaTaM 0CBOEHHUSI U CIHIIAHBI
[Ipouecc nzyueHus: AMCUUILIUHBI HAITPaBIIeH Ha (POPMHUPOBAHUE CIEAYIOIINX KOMITETEHIHIA:
Komnemenuyusa ¢ coomeemcmeuu @10C BO

Huoukamopul 0ocmudicenusn Oopa3zoeamenvhole pe3yibmantvl
KomnemeHuui

IIK-12. Cnocoben gvroenams cmpyKmypHbole 371eMeHmbl, 6X00Auiue 6 CUCHEeM) NO3ZHAHUA
npeomemmnoi 001acmu (6 coomeemcmeuu ¢ npoghuiem u ypoeHem 00yueHus), AHaAIU3UPOBaAm s Ux
6 eouHcmee cooeprHcanus, Popmol u 6bINOIHACMBIX QYHKUYUIL.

neoazozuuecKkuil 0eamenbHocms
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I1IK-12.4 YcranaBnuBaeT
B3aMMOCBSI3U MEXYy (pakTamu u
TEOPUEH, IPUYNHON U
CJICZICTBUEM TIPU aHAJIH3E
pOoOIIEMHBIX CUTYallui U
000CHOBaHUN TPUHIUMAEMBIX
penieHuit Ha OCHOBE 0a30BBIX
3HaHUN 110 HH(OpPMATHKE.

3HaTh:
- OCHOBBI JIMHEHHOHN 1 BEK-TOPHOH anreOpsl;;

- OCHOBBI aHAJIMTHYECKOW F€OMETPUH HA IIJIOCKOCTH U B
IIPOCTPAHCTBE;

- OCHOBHBIE ONPEICTICHHS U OTEPaluy ¢ (PYHKLIUAMHU OJHOMN
IIEPEMEHHOM;

- OCHOBBI I (P PepeHInanbHOTO U HHTETPATBHOTO UCYHUCICHUS
(GYHKIIUM OJTHOM ITepEeMEHHO;

YMETh:

- pelmaTh TUIIOBBIE 33Ja4U 10 OCHOBHBIM pa3jiejaM BbICIIEH
MAaTE€MAaTHKH, U3y4EHHUE KOTOPBIX IIPEAYCMOTPEHO JAaHHOU
IIPOrpaMMOii;;

- IPaBUWJILHO YHIOTPEOJIATh U ONIEPUPOBATH MaTEMATUYECKUM
WHCTPYMEHTAPUEM M CUMBOJIMKOW ISl BBIPAKECHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOILIEHUN 00BEKTOB;

- OIIPEACIIATh YCIOBUS IPUMEHEHUS METO0B BbICIIEH
MaTeMaTHKHU B PELIEHUH MPUKIAJHbIX 3a]a4 Mpo(eccuoHalIbHON
o0nacTu;

BJIAJIETh!

- OCHOBHBIMU NOHATHSMH BbICILIEH MaTEMaTUKH;- METOJAMHU
JUCLUIIIIMHBI B KAYECTBE NHCTPYMEHTA peau3alnuu
00pa3oBaTeNIbHBIX IPOrPaMM, a TAK)KE YCIEIIHOTO OCBOCHHUS
CMEXHBIX YUEOHBIX TUCIUIUIMH.

4. O0beM TUCHUIJIMHBI M BUBI yU4eOHOI padoThI

Bcero ITepBriii | Bropoi
Bun yue6Hoit paboThl 4acoB ceMecTp | cemecTp
KontakTHasi pabora (Bcero) 72 36 36
Jlexkun 36 18 18
[IpakTruueckue 36 18 18
CamocrosiTesibHasi padoTa (Bcero) 72 36 36
Buabl npoMesKyTOYHOI aTTecTauuu
3ayer + +
OO0masi Tpy10eMKOCTDb Yachl 144 72 72
OO0uiast Tpy10€eMKOCTb 3a4eTHbIE e THHUIIbI 4 2 2

5 Coaep:xanue TUCHUANIMHBI

51 Conep:xanue pasae

OB JUCIHUILINHBI

Paspnen 1. DiieMeHTBI JINHEHHOM M BEKTOPHOM ajredpbl:
Martpunel. OcHOBHbIE MOHATUA. Onepauuy HajJ MaTpUllaMud M UX cBoWcTBa. OmNpenenuTenn U HUX
cBoiicTBa. Brruncnenue ompenenuteneir. OOpaTHble MaTpullbl. MaTpuyHble ypaBHEHHS. MeTOibl
pElIeHUs CUCTEM JIMHEWHBIX anreOpandecknx ypaBHeHuil. [lonsTtue BekTopa. JIuHeiiHble onepanuu
HaJ BekTopaMu. CKalsipHO€, BEKTOPHOE M CMEILIAHHOE TPOU3BEACHUS BEKTOPOB U UX CBOMCTBA.

Pa3nes 2. OcHOBBI aHAJINTHYECKOH reOMETPHH HA IJIOCKOCTH M B IPOCTPAHCTBE:
Metonx koopauHaT Ha mockocTu. [psamas nuHus Ha mockocTd. OcHOBHBIE 3a1aud. JIMHUKM BTOPOTO
MOPsIZIKa Ha IUIOCKOCTH. MeTon KOOpAWHAT B NPOCTPAHCTBE. YPAaBHEHUS IUIOCKOCTH U IPSIMON B
npocrpadcTee. IIpsamas u mnockocte B mpoctpaHcTBe. lIpsmas M IIIOCKOCTH B IIPOCTPAHCTBE.

OCHOBHBIE 3aa4H.

Pa3znen 3. BBenenue B MaTeMaTHYECKHHA aHATIHN3:

MmHoxecTBa. J[eiiCTBUTENIBHBIE YNC
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Kommuiekcupie uncna. [lonstue ¢ynkunu. CriocoOsl 3axanust GpyHKunid. OCHOBHBIEC 3J€MEHTapHbIE
¢bynkuuy, ux cpoiicra u rpaduku. [locinenoBarensuoctu. [Ipenen mocnenoBaTeTbHOCTH.

Paznen 4. IlpumeHeHue npou3BOAHON K mHcciaenoBaHuio ¢ynkunuii. MHTErpajbHoe
HCYMCIeHHe (DYHKIMH OTHOM IepeMeHHOM:
[Ipenen ¢yHkuuu. 3amedarenbHbIC MPENeibl. OJKBHUBAICHTHbIE OECKOHEYHO Malible (¢ YHKIUU.
HenpepeiBHOCT,  pyHKIMNA. [IpousBomnas QyHkuuu. [Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuii. [IponsBoaabie BeICIIUX NOPsAAKOB. Auddepenman GpyHKIum.

52. Copepxanue nucuuminHbl: Jlekuuu (36 4.)

Paznes 1. DiieMeHTHI JIMHEHHOH M BeKTOPHOMH anredpsl (8 4.)

Tema 1. Marpuiisl. OcHoBHbIE OHATHS. Onepanuy HaJl MaTpULAMU U UX CBOKCTBA. (2 4.)
Martpuubl. OcHOBHBIE OHATUS. Onepaluy HajJ MaTPULIAMU: TPAHCIIOHUPOBAHUE, CJIOKEHUE,
YMHO’KE€HUE MaTpPUIbl HA YUCII0, YMHOKEeHHE MaTpull. CBOMCTBA onepalnuii HaJ MaTpULIAMH.
DneMeHTapHbIe IPe0Opa30BaHUs MATPHL.

Tema 2. Onpenenurenu U ux cBoiictBa. Boruncnenue onpenenureneit. OOpaTHble MaTPUILIbI.
Martpuunsie ypaBHeHus. (2 4.)

OnpenenuTenu BTOPOTO, TPETbero M N-oro mopsiaka. Beraucnenue onpenenureneit. CroiicTBa
omnpenenuTeneil. MuHOp u anredpanyeckoe JOTOTHEHUE dJIeMeHTa onpenenutens. O0parHas
MaTpHiia.

Tema 3. Mertoap! penieHusi CUCTEM JIMHEWHBIX alreOpandeckux ypaBHeHU. (2 4.)

[TonsiTHE cucTeMbl TUHEHHBIX alredpanyecKux ypaBHEHUH. MeTo bl pelieHus: CUCTEM JTMHEHHbBIX
anredpanveckux ypaBHeHui: meto ['aycca, meton Kpamepa, MaTpu4HbIi METOS.

Tewma 4. Ilonarue BekTopa. JInHelHble onepanuu Haa BekTopamu. CKalsipHOE, BEKTOPHOE U

CMEIIaHHOE MPOU3BECHHS BEKTOPOB U UX CBOWCTBA. (2 4.)
Bekropel. OcHOBHBIE onpeneneHusd. JInHeiHple onepauu Haj BekTopamu. IIpoekuus BekTopa Ha
och. PaznokeHue BEKTOpa MO OpTaM KOOpAWHATHBIX oced. Monynb BekTopa. OmnpeneneHue
CKAJISIPHOTO  MPOM3BEIEHUS BEKTOpoB. (CBOWCTBAa CKaJISPHOTO MPOU3BEIACHUS. BblpaxeHue
CKaJISIPHOTO ITPOU3BENECHUS Yepe3 KoopauHaTsl. HEeKOTOpbIe MPUIIOKEHUS CKAISIPHOTO TPOU3BEICHUS
K PELICHHUI0 TeOMETpHUYecKuX M ¢u3ndeckux 3azad. OnpeneneHre BEKTOPHOTO IPOMU3BEACHUSL.
CBolicTBa BEKTOPHOIO NMPOU3BEICHMS. BpIpakeHHEe BEKTOPHOTO NMPOU3BEICHMS 4€pe3 KOOPANHATHI.
HekoTopele IpHUIIOKEHUS BEKTOPHOrO IpousBeneHus. OnpeneneHue CMEIIaHHOTO NPOU3BEICHHUS,
€ro reoMeTpuueckuid cMmbicil. CBOMCTBAa CMENIAHHOTO MNpPOU3BEACHUA. BbIpakeHuEe CMEIIaHHOTO
IIPOU3BEACHNUS Yepe3 KoopauHaThl. HeKOTOpbIE MPUIIOKEHUS CMEIIaHHOTO IIPOU3BEICHMS.

Pa3znen 2. OCHOBBI AHAJIUTHYECKON reOMeTPHH HA IUVIOCKOCTH U B mpocTpancTie (10 4.)

Tema 5. Meron koopauHaT Ha miockoctu. [Ipsamas nuHus Ha iockocti. OCHOBHBIE 3a/1a4U.

(24.)
MeTtox KOOpAMHAT Ha IUIOCKOCTU. PaccTosiHue Mexay AByMs TOUKaMHu. JleleHue oTpe3ka B JAHHOM
OTHOLICHUM. YPaBHEHMs INpPSIMON HA MJIOCKOCTU: ypaBHEHHE C YIJIOBBIM KO3((UIMEHTOM; olliee
YPaBHEHHE IMPSAMOI; ypaBHEHME NPAMOH, IPOXOJALIEH dYepe3 [NaHHYI TOYKY B JaHHOM
HAIIPABJICHUHU; YPABHEHHE IPSIMONW B OTPE3KaxX; ypaBHEHHUE IPSAMOH, NPOXOIAIIEH depe3 JaHHYIO
TOYKY NEPHEHIAUKYJISPHO JAHHOMY BEKTOpPY. YTroJ MeXAy JByMS IpsAMBIMH. Y CIOBHSA
[IapaJUIEIbHOCTH U NEPIICHIUKYISPHOCTH ABYX IPSAMBIX. PacCTOsIHUE OT TOUKH 10 NMPSAMOM.

Tema 6. JIunumM BTOpOro nopsijKa Ha MIOCKOCTH. (2 4.)

JIuHMKM BTOPOrO MOpPSJIKA HA IUIOCKOCTU: OKPYKHOCTh, JJIIMIIC, TIunepbosa, mapabouia.
I'eomeTpuueckue cBoiicTBa IMHUM U UX ypaBHeHHUs. OO11ee ypaBHEHUE JIMHUI BTOPOTO MOPSIKA.

Tema 7. Meron KooOpAMHAT B MPOCTPAHCTBE. YPaBHEHHsS IUIOCKOCTM M IIPSIMOW B
MPOCTPAHCTBE. (2 4.)
MeTtox KOOpIMHAT B IPOCTPAHCTBE. Y PaBHEHUSI IUNIOCKOCTH B IIPOCTPAHCTBE: yPaBHEHUE IIIOCKOCTH,
IPOXOASIIeH uepe3 MaHHYI0 TOUKY MEpPHEeHIUKYISIPHO TaHHOMY BEKTOpy; oOllee ypaBHEHHE
IUIOCKOCTH; YPaBHEHHUE IUIOCKOCTH, MPOXOASIIEH Yepe3 TPU JaHHbIE TOUYKU. YpPaBHEHHS NPSAMOW B
IIPOCTPAHCTBE: KAHOHMYECKOE YpAaBHEHUE MIPsSMOM; YypaBHEHHE TMPSMOM B IPOCTPAHCTBE,
MPOXOSIIEH yepe3 ABe TOUKH; 00Iee ypaBHEHHE MPSIMOH.

Tema 8. [IpsiMas 1 MIIOCKOCTB B MPOCTPAHCTBE. (2 4.)
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Yron Mexay MIOCKOCTAMM. YCIOBHS NMapajljIeIbHOCTH U NMEPHEHAUKYISIPHOCTH ABYX IJIOCKOCTEH.
PaccrosiHme OT TOYKM [0 IUIOCKOCTH. YTOJ MEXKIY HOPSAMBIMHU. YCJIOBUE MapaJUICIbHOCTH H
NEPIEHIUKYJIIPHOCTH MPSMBIX.

Tema 9. IIpsamas u riockocTs B npoctpancTBe. OCHOBHBIE 3a7aun. (2 4.)

VYroa Mexay npsMoi M IJIOCKOCTHIO. Y CIIOBUE MAPAJIIEIIBHOCTH U NEPIIEHIUKYISIPHOCTH MPSMOHN U
IlockocTU. B3anmHOe pacrnosiokeHue MpsIMBIX M IUIOCKOCTEM B mpoctpaHcTBe. llepeceuenue
IIPSIMOM C TUIOCKOCTBIO. Y CIIOBUE IPUHAIIEKHOCTH IPSIMOU IIFIOCKOCTH.

Pasnen 3. BBenenne B Mmatemarudeckuii anaan3 (10 4.)

Tema 10. MuosxxectBa. JlelicTBuTenbHbIC YiCia. MOAYNb NEHCTBUTEIHHOTO YHUCIA.
Kommuekcubie uncna. (2 4.)
MmuoxectBa. [leiictBuTenpHble 4ucia. Moaynp JEHCTBUTEIBHOIO 4YHCIA W €ro CBOMCTBA.
OmnpeneneHne KOMIUIEKCHBIX YHCEI W OCHOBHBIE OIEepallud HaJad HHUMH. ['‘eomerpuyeckoe
n300pakeHNe KOMIUICKCHBIX uucesl. POpMBI 3aIUCH KOMIUICKCHBIX YMCeNl. YMHOKCHUE U JIeTICHHe
KOMIIJIEKCHBIX 4YMCEJI, 3allMCaHHBIX B TpUroHoMeTpuueckod ¢(opme. BosBeneHune B creneHb u
u3BineueHne kopHsa. Dopmyna Myaspa. Dopmyna Diinepa. PasnoxkeHne MHOTOWIEHOB Ha
MHOKHUTEJIH.

Tema 11. Tlonstue Qynkuuu. CrnocoOwsl 3amanust (QyHKiud. OCHOBHBIE 3JIEMEHTApHBIE
¢GbyHKIMM, UX cBOWCTBA U rpaduku. (2 4.)
[lonstne ¢ynkuuu. Yucnossle ¢yHkuuu. I['paduxk ¢ynkumn. CrnocoObl 3amaHust (QYHKIMM.
OCHOBHBIE XapaKTEPUCTUKU (PYHKLIHU: OTPAHUYEHHOCTh, MOHOTOHHOCTb, YETHOCTb, IEPUOJUYHOCTD
¢byukuun. OOpartHas ¢yHkiusa. CrnoxHas QyHkuus. OCHOBHbIE 3JeMEHTapHble (DYHKIUU, HX
CBOMCTBa U IpadUKH.

Tema 12. [locnenoBarensHocTu. [lpenen nocneanoBarensHocTy. [Ipenen pynkuuu.
3ameuaTenbHbIe Tpeensl. (2 4.)
UucnoBass mnocnenoBatenbHOCTh. [lpenen 4ucnmoBod mocienoBaTenbHOCTH. Cxopsuuecss |
pacxodsuiMecss — YUCIOBBIE  TOCJIEA0BATEIbHOCTH. IIpenen  MOHOTOHHOW  OrpaHUYEHHOM
nocienoBarenbHocTH. Ymcnmo e. Harypanpubie norapudmel. Ilpemen ¢yHknmm B TOUKe.
Onnoctoponnue mpexaensl. [Ipegen ¢yHkuu npu X — 0. beckoHewHO OobIINEe W OCCKOHEYHO
Masneie pyHknun. OCHOBHBIE TeopeMbl 0 mpenenax. [IpusHaku cymecTtBoBanus mpenenoB. [lepBorit
3amMevaTeNbHbIN npesen. Bropoit 3amedarensHblil mpenen. CpaBHEHHE OECKOHEYHO MaTBIX (DYHKITUH.
DKBUBaJICHTHbIE OECKOHEUHO MaJlble U OCHOBHBIE TeOpeMbl 0 HUX. [IpruMeHeHne 6eCKOHEYHO MaJlbIX
GyHKIHH.

Tewma 13. HenpepsiBHOCTD pyHKIIMH. (2 4.)
HenpepriBHOCTh yHKIIMK B Touke. HempepbIBHOCTh (PYHKIMK B MHTEpBale M Ha OTpe3ke. Touku
paspeiBa QyHKUMH W uX kinaccudukanus. OCHOBHBIE TEOPEMbl O HENPEPHIBHBIX (YHKIUSX.
HenpepsiBHOCTH 351eMeHTapHBIX (yHKIHH. CBOMCTBA (PYHKIIHI, HEMPEPHIBHBIX HA OTPE3KE.

Tema 14. [IpousBoanas ¢pyHkuuu. [Ipon3BoIHEIE OCHOBHBIX AJIEMEHTAPHBIX (YHKITUH.
[TpousBoaubie BoicUX mopsakoB. Juddepennnan pynkuuu. (2 4.)
3amaun, TPUBOJAIINE K TMOHATUIO MPOU3BOAHON. OmpeneneHue MPOU3BOAHON, ee (PU3NYECKUU U
F€OMETPUUYECKHII CMBICI. YpaBHEHUE KacaTelbHOM W HOpMald K KpuBOoH. CBs3b MeEXIy
HenmpepelBHOCTBEIO U nuddepenuupyemocteio  GyHkiuu. I[lpaBuna  auddepenupoBanus.
[IpousBonnas oOparHo#t ¢pynkuuu. [IponsBoaHas cnoxHOM GYHKIUU.
Boruricnenue TpOM3BOTHBIX OCHOBHBIX dJIeMEHTapHbIX ¢yHkiuil. Tabnuma npou3BOAHBIX.
HuddepenuupoBanue HesBHBIX QyHKIU. [Ipon3BoaHble BBICIINX MOPSAKOB. PU3NUECKUN CMBICIT
BTopoii  mpousBogHo. Ilonstne auddepenumana Qyakuuu. [eomeTpudeckuit  cMbIca
middepennnana pynkunun. OcHoBHBIE TeopeMbl 0 Auddepennuanax. Tabnmuna auddeperunanos.

Paznen 4. Il puMeHenne nMpou3BOJHOM K MccienoBaHuio pynknuii. MHTerpasbHoe
HCUYHCIeHne (PYHKIIMH OJHOM nmepeMeHHOi (8 4.)

Tema 15. Ilpunoxenue mMpou3BOgHON K ucciegoBanuio ¢yHkiuil. [loctpoenue rpadukos

¢bynkuuit. (2 4.)
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Bospacranue u yosiBanue QpyHkiun. MakcumMym 1 MUHUMYM QyHKIH. Hanbombiee 1 HauMeHbIIee
3HaYeHuss (QYHKIMU Ha oTpe3ke. HaxokneHne HauOONBIIEro M HAUMEHBUIETO 3HAYCHUH B
reOMETPUYECKUX M (pu3muecknx 3amavax. Beimyknocts rpaduka ¢ynkuumu. Touku meperuo6a.
AcumnTotsl rpaduka ¢pyaknun. OO0miasi cxema ucciae10BaHus QYHKINH U MOCTPOCHHS rpaduka.

Tema 16. HeonpenenenHnslil nuHTErpas u ero cBoiicrsa. OCHOBHbBIE METObI MHTETPUPOBAHUSL.

(24.)
[lepBooOpa3nas u HeompeneneHHbI nHTerpan. CBoicTBa HeompeneneHHOTo MHTerpana. Tabnuua
OCHOBHBIX HEOINpEACNEHHBbIX UHTerpanoB. (OCHOBHBIE METOJbl HMHTErpUpoBaHUs. MeTon
HENOCPEJCTBEHHOIO  MHTErpUpoBaHMs. MeTox  MHTErpupoBaHUs  MOJCTAHOBKOW  (3aMeHOM
nepeMeHHoi). MeToJ MHTErpupoBaHHs 1O dYacTsM. WHTerpupoBaHUE pPAaMOHAIBHBIX (YHKIWH.
WuTerpupoBanue TpUrOHOMETPHUYECKUX (PYHKIUH. IHTErprpoBaHue UPpPAMOHATBHBIX (QYHKIUH.

Tema 17. OnpeneneHHbI UHTErPAl U €r0 CBOWCTBA. METO/IbI BHIYMCIICHHS OTIPEIEICHHOTO
uHTerpana. (2 4.)
3anauu, NPUBOJASALINE K MOHATUIO ONpEJeNIeHHOro nHTerpaia. [loHsTie onpeneneHHoro UHTerpaia.
I'eomerpuueckuii U ¢pu3nyeckuil cMpica onpenesneHHoro uurerpaia. ®opmyna Herotona-Jleitbnuna.
YcnoBust HHTErpupyeMoCcTH QyHKIHI Ha oTpe3ke. OCHOBHBIE CBOMCTBA OIPE/IEICHHBIX UHTETPAJIOB.
WNuTerpupoBanne MOACTAaHOBKOW (3aMeHOW mepeMeHHOM). VIHTerpupoBaHHe 1O  YacTsM.
WHTerpupoBaHne 4YeTHBIX U HEUETHBIX (PYHKIIMNA B CHMMETPUYHBIX MIpeienax.

Tema 18. ['eomerpuueckue u puandecKre MPUIIOKEHUS OTIPEICTICHHOTO HHTErpania. (2 4.)
Cxembl TpUMEHEHHUS OIPENEJIeHHOT0 MWHTerpajga. BelunciaeHue Iulomaneil IIOCKUX QUryp.
Brruncnenue niauHbI AYTH MJI0CKON KpUBOM. Beruncienne oobema Tena. Beiuncnenue miomaau
MTOBEPXHOCTHU BpauieHus. Borurcnenre paboThl MepeMEeHHON CUJIBL, 33/1a4a O BHIYMCICHUU
MepeMeIeHUs U ITyTH, MOMEHTBI HHEPLIMK MaTEePUAIbHBIX JIMHUN U MJIACTUHOK, KOOPAUHATHI EHTPa
Macc. [lpunoxeHus OmpelneNeHHOro HWHTerpajia B €CTECTBO3HAHMU: YHMCIECHHOCTh MOMYJSLUH,
Oromacca TOIyJISIITUU, CPEIHSS ITHHA TTpodera.

53. Conep:xkanue aucuuniaunsl: [Ipakrnueckue (36 4.)

Pa3znen 1. DiieMeHTHI JIMHEHHON U BeKTOPHOH ajaredopsl (10 4.)

Tema 1. Marputibl u oniepanuy Haj HUMH (2 4.)

CrnoxeHue ¥ BBIYUTaHWE MAaTpULl. Y MHOKEHHME MATPULIBI HA YACTIO. Y MHOKEHUE MATpPHII.
TpancnorrpoBaHue MaTpull. DJIeMeHTapHbIe MpeoOpazoBaHus MaTpuil. Pemenne 3aay.

Tewma 2. Onpenenutenn U UX CBoiCTBA. Beruncienne onpenenuteneit. OOpaTHbIE MAaTPHUIIHL.
Martpuunbsie ypaBHeHUS. (2 4.)

Borunicnenue ompenenureneil BTOpOro, TPETbEro M N-0ro mnopsjaka. MuHOp U anredpanyecko
JIOTIONTHEHHUE JJIEMEHTa ompeaenuTens. Haxoxnenue wmatpuibl, oOpaTHOW naHHOW. Pemienune
MPOCTEUIINX MATPUYHBIX YPABHEHUM.

Tema 3. CucteMbl IMHEWHBIX YpaBHEHUH. (2 4.)

Pemenne cucteM nWHEWHBIX anreOpanueckuxX ypaBHeHHH MerojoMm [aycca. Pemienuwe cucrem
TUHENHBIX anrebpandeckux ypaBHeHud 1o ¢dopmynam Kpamepa, Pemienue cuctem JHMHEHHBIX
anredpanvecKrx ypaBHEHUN MaTPUYHBIM METOJIOM.

Tema 4. Ilonstue Bektopa. JIunelinpie onepauuu Haja BeKTopaMu. CKalsipHOE MTPOU3BEICHUE

BEKTOPOB U €ro CBoicTBa (2 4.)
JIuneiinple onepauuu Haj BekTopamu. IIpoeknus BekTopa Ha ochk. Pa3noxkeHue BekTopa Mo opram
KOOpAMHATHBIX oceil. Mopayns BekTopa. CkajasipHO€ NPOU3BEACHUE BEKTOPOB. BbIpaxkeHue
CKaJSIPHOTO TPOM3BEACHUS 4epe3 KOOpAMHAThl. [IpuioxkeHus CKaJIsIpHOrO TPOMU3BEICHMS K
pELIEHUIO TeOMETPUYECKHUX U (PU3MYECKHX 3aJ1au: BBIUMCIIEHUE YIiIa MEX/ly BEKTOPaMU, BBIYMCIICHNE
paloThI MOCTOSTHHOM cuibl. Pemenue 3amay.

Tema 5. BekTopHOE M cMelIaHHOE POU3BEICHHS BEKTOPOB M UX CBOMCTBA. (2 4.)

BexTtopHoe npousseneHue. BoipaxkeHne BEKTOPHOTO MPOU3BEAEHUS uepe3 KoopauHaTsl. HekoTopeie
IIPWJIOKEHHSI BEKTOPHOTO INPOU3BEACHHUSA: YCTAHOBJIEHHE KOJUIMHEAPHOCTU BEKTOPOB; HAXOXKIACHHE
IUIOLIAIM TapajuieIorpaMMa M TPEYTOJIbHUKA; ONPENEICHHE MOMEHTA CHJIBI OTHOCUTENIBHO TOYKH.
CMeniaHHO€ TPOU3BENIEHUE, €T0 TEOMETPUUECKUN CMBICI. BrlpaxkeHue
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CMELIAaHHOTO IPOM3BEIEHUA Yepe3 KOOpAMHAThl. HekoTopble NPUIIOKEHHS CMELIaHHOTO
IIPOU3BENICHUS: OIIPEACICHNE B3aUMHOM OPHUEHTALMM BEKTOPOB B IPOCTPAHCTBE; YCTAHOBIICHUE
KOMIUIaHAPHOCTH BEKTOPOB; ONpe/eiIeHne 00beMOB Mapajuiesienuneia U TPEYroJbHOM MHPaMUJIBL.
Pemenue 3anay.

Paznes 2. OCHOBBI aHAINTHYECKON reOMETPHH HA IJIOCKOCTH M B IpocTpaHcTBe (8 4.)

Tema 6. Meton koopauHaT Ha MIIOCKOCTU. [Ipsimast nuHus Ha TiockocTU. OCHOBHBIE 3a]a4H.
(24.)
Meroa KoOpAMHAT Ha IUIOCKOCTH. PaccTosiHue Mexay AByMs TOUKamu. JleneHue oTpe3ka B JaHHOM
OTHOIICHUH. YPaBHEHHs NMPSAMON Ha IJIOCKOCTH: YpaBHEHHE C YIJIOBBIM Kod(duuueHToMm; olriee
YpPaBHEHUE IPSIMOM; YpaBHEHUE MPSIMOW, NPOXOIAIIEH Yepe3 JaHHYH TOYKY B JAHHOM
HaIlpaBJICHUH; YpAaBHEHHUE IPSAMON B OTPE3Kax; YpaBHEHHE IIPAMOM, NMPOXOIALIEH 4Yepe3 JaHHYI0
TOYKY NEPHEHANKYJSIPHO JTaHHOMY BEKTOpPY. BeluncieHue yria Mexay ABYMs HPSMBIMH. Y CIOBHSA
MapaJUIEIbHOCTH M NEPIEHAUKYIAPHOCTH JABYX HIPSAMBIX. BBIYMCIIEHHME pacCTOSHUA OT TOYKH 110
npsiMoi. Pemenue 3aad.

Tema 7. JIunum BTOpPOrO MOpsi/iKa Ha MIIOCKOCTH. (2 4.)

JIuHMM BTOPOTO TMOpSIIKA HA IJIOCKOCTU: OKPY)KHOCTb, JJUIMIIC, rumnepbosia, mapadoa.
['eomeTpuueckne cBoiicTBa JMHUM U WX ypaBHeHus. OOmiee ypaBHEHHE JUHUN BTOPOTO MOPSIKA.
[IpuBenenue AMHUIA BTOPOTO NOpsAAKA K KAHOHMYECKOMY BUy. Perenue 3amad.

Tema 8. Metonx KoOpAMHAT B TIPOCTPAHCTBE. YpPaBHEHUs TUIOCKOCTH M TIPSIMOM B

npocrtpaHcTse. (2 4.)
MeTto1 KOOpIMHAT B POCTPAHCTBE. YPAaBHEHUSI TUNIOCKOCTH B NMPOCTPAHCTBE: ypaBHEHUE MIOCKOCTH,
MPOXOJAlIel 4Yepe3 JaHHYI0 TOYKY HEpPIEeHIUKYISIPHO TaHHOMY BEKTOpY; oOliee ypaBHEHHE
IIJIOCKOCTH; YPABHEHUE IUIOCKOCTH, IPOXOJAIIECH Yepe3 TpU JaHHbIE TOYKH. YPaBHEHHs IMPSAMOH B
MIPOCTPAHCTBE: KaHOHMYECKOE YpaBHEHHWE TMPSMOM; ypaBHEHHE TMpPSMONM B IPOCTPAHCTBE,
MIPOXOIALIeH uepes IBe TOUKU; 001ee ypaBHeHHE MpsiMoil. Perenne 3anay.

Tewma 9. IIpsmast u IIIOCKOCTH B IpocTpancTBe. OCHOBHBIE 3a1a9H. (2 4.)

Boruncnenue yria Mexay IUIOCKOCTSMHU. YCJIOBHS MapajUIeNbHOCTH U MEPHEHAUKYISIPHOCTH JIBYX
wiockocTedl. Bpruncnenue paccTosiHMsT OT TOYKM JO IUIOCKOCTH. BpluncieHue yria Mexay
NPSIMBIMU. Y CJIOBHE MapajlIeIbHOCTH U MEPHEHAUKYISIPHOCTH MpsAMbIX. BbruncieHue yria Mexay
MPSIMOM M TMJIOCKOCTBIO. YCIIOBUE MapajuIeNbHOCTH M MEPIEHIUKYISIPHOCTU MPSIMON U IIOCKOCTH.
B3anmHoe pacnosiokeHue NOpsIMBIX W IUIOCKOCTeW B mpocTpaHcTBe. llepeceuenue mnpsiMon ¢
IJIOCKOCTBIO. Y CIIOBUE MPUHAIICKHOCTH MPAMOH IITOCKOCTU. Pemienue 3aau.

Paznen 3. BBegenue B MaTeMaTuueckuii anaaus (8 4.)

Tema 10. MuosxxectBa. JleiicTBuTenbHBIC YMCTa. MOYNb IEUCTBUTEIBHOTO YKca. (2 4.)
Mmuoxectsa. [lepeceuenne u 00beIMHEHNE MHOXKECTB, BHIYUTAHUE MHOXKECTB, IOTIOJTHEHHUE JI0
MHOXecTBa.  UucioBble  MHOXecTBa. YucinoBble NpoMexyTKd. PanuonanbHble — YHcIna.
JleiictButenpHple  uyucia. AOcCoNtoTHas  BelWYMHa  (MOAYNb)  JIEHCTBUTEJIBHOTO  YHCHA.
I'eomerpuueckuii cMbicn MOayIsl. Perienue ypaBHEHUI 1 HEPABEHCTB C MOJIYJIEM.

Tema 11. KoMrmiekcHsie yncia. (2 4.)

Kommnekcusie uncna. ['eomeTpuueckoe u300pakeHHE KOMIUIEKCHBIX uucen. DOpMbl 3amucu
KOMILJIEKCHBIX Yrces. BrinonHeHne AeiicTBH HaJl KOMIUIEKCHBIMH YHCIaMHU: CIIOKEHUE, BBIYUTAHHE,
YMHOKEHUE, JeJCHHE, W3BJICUYCHHE KOpPHEH M3 KOMIUIEKCHBIX 4YHcenl. PelieHue ABY4JIEHHBIX
YPaBHEHUM.

Tema 12. OcHOBHBIE 531MeMeHTapHble (QYHKIHMHM, HUX CBOWcTBa M rpaduku. OCHOBHBIE

XapaKTePUCTUKHN (PYHKIIMH: OTPAaHUYEHHOCTh, MOHOTOHHOCTh, YeTHOCTb, MEPHUOTUIHOCTh (YHKIIHH.
(24.)
[Tonstne ¢ynkuuu. I'paduk ¢ynkuun. CrocoObl 3amaHus ¢GyHKui. OCHOBHBIE 3JIEMEHTApHBIE
¢bynkuuu, ux cpoiictBa u rpaduku. Iloctpoenne u npeobOpazoBanue rpadukoB ¢pyHkuuit. IlonsTue
Bo3pacTaromed (yoniBaromiei) ¢pyukuuu. [lonstue dyetHoit (HeduetHoit) dynkiuu. Pemenue 3amay.
[Tonstue nepuoanueckoi pyHkuu. Perenne 3a1a4 Ha HaXOXKACHUE Neproaa QyHKIUHA.

Tema 13. Ilpenen 4ucIOBOM MNOCIENOBATENBHOCTH. PelleHne 3agady Ha BBIYMCICHUE
npeaesnos. (2 4.)
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IIpenen YHUCII0BOM [IOCIEA0BATEIILHOCTH. Apudmernueckue CBONCTBA npeznena
[I0CJIEI0BATENBHOCTHU. PellleHne 3aau Ha HaX0KIEHHUE NIpeesa 0CI€0BATEIbHOCTH.

Paznen 4. Il puMeHeHre nMpou3BOJHOH K MccienoBaHui0 pynkuuii. MHTErpajbHoe
ucuucjeHne GpyHkuuu oaHoi nepemenHoi (10 4.)

Tema 14. [Ipenen ¢ynkuuu. (2 4.)
[Ipenen ¢ynkuuu B Touke. Ilpenen ¢pynkmun npu x — co. CoiicTBa npexaena Gpyakiuu. Pemenne
3a/1a4 Ha HAX0XJICHUE MPeIeioB (PYHKIIMU B TOYKE U HA OECKOHEUHOCTH.

Tema 15. Tlpenen ¢ynkuuu. IlepBbrii 1 BTOpoil 3amMedaTeNbHBIC MPEACTbl. JKBHBAIICHTHBIC
¢bynkuu. (2 4.)
Pemenue 3a1ay Ha HaX0KJIEHHUE MPEEsIOB (YHKIIUH C TIOMOIIBIO TIEPBOTO 3aMEYATEIBHOTO Tpe/Iea.
Pemrenue 3a1ay Ha Hax0XAEHUE MPeesIOB (PYHKIHUN ¢ TOMOIIBI0 BTOPOTO 3aMEYaTEIBHOTO Tpe/iaa.
Tabnuua OCHOBHBIX JKBUBAICHTHBIX (YHKIMH. PemeHue 3amady Ha BBIYMCICHUE TIPEACIOB C
ITOMOIIBIO SKBUBAJICHTHBIX (DYHKIIMI.

Tema 16. HenpepriBHOCTD (yHKIMH. (2 4.)
HenpepriBHOCTh (yHKIIMM B Touke. HemnpepbBHOCTH (yHKIMM B HMHTEpBaJE M Ha OTPE3KE.
Knaccudpukanuss touek paspbiBa (yHkumu. CBoiicTBa (yHKIMI, HENpPEpPBHIBHBIX Ha OTPE3KE.
UccnenoBanue pyHKIMN HA HENPEPBIBHOCTD, ONPEEIEHUE XapaKTepa TOUEK pa3phiBa.

Tema 17. IlpousBoanas ¢pynkuuu. IlpaBuna nuddepennupoBanus. Tabnuna npou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX QyHKIUI. (2 4.)
3anauu, TpUBOJIAIINE K MOHITUIO MTPOU3BOJHON: @) O CKOPOCTHU JIBIXKYIIEHCS TOUKH; 0) O CKOPOCTH
XUMUYECKON DPEaKIMy; B) O KacaTeIbHOW K JNaHHOW KpuBoW u np. OmpenerneHue MPOU3BOTHOU
byaknun B Toyke.  Tabnuma  MpPOW3BOAHBIX  dJeMEHTapHbIX  (GyHkumid.  [IpaBuia
muddepenurpoBanus. Pemenue 3a1a4y Ha BIYMCIEHUE POU3BOIHOM 3JIEMEHTAPHBIX (QYHKIIMA.

Tema 18. [IpousBogHas GyHKIMH, €€ TEOMETPUYECKUI 1 PU3NYECKUI CMBICT. (2 4.)
['eomeTpuueckuii cMbICT IPOU3BOIHOM. Y pPaBHEHUE KacaTeIbHON U HOpMaJu K KpUBOoW. Pemenne
3a7a4 Ha TPUMEHEHUE TEOMETPUYECKOTO CMBICIIA MPOU3BOIHON. DUZNUYECKUN CMBICIT TPOU3BOTHOM.
Pemenue 3ana4 pusnueckoro cojepxaHus Ha IPUMEHEHHE TPOU3BOIHOM.

6. IlepeyeHb yueOHO-MeTOAUYECKOTO O00ecTiedeH s VISl CAMOCTOSITE/ILHOI PadoThI
00y4aromuXxcsd Mo JUCUMILINHE (pa3aeiy)
6.1 Bonpochl 1 3aJaHUA IJISI CAMOCTOSITEIbHOH PadoThI
IHepBbIii cemectp (36 4.)
Pasznen 1. DiieMeHTHI JIMHEHHON M BEKTOPHOI anreopsl (18 4.)
Bun CPC: BeinonHenne MHAMBUAYAIbHBIX 3aJaHU
NunuBuayanpHOE 3a1aHue 110 MOAYIIO 1 «DJIeMEHThI TMHECHHOW M BEKTOPHOU aJireOphl» BKIIIOYACT B
cels cienyromme 3a1aHus:
1 Jlng naHHOTO OMpeneNnuTeNsl HAaUTH MUHOPHI U alredpandeckue JOMOJHEHUs SJIEMEHTOB a 12, a
BorunicnuTh omnpenenuTenb: a) paszloKUB €ro Mo dJIeMEHTaM i-Ml cTpoku; 0) pas3liokuB €ro I
AJIEMEHTaM j-TO CTOJIOLA; B) MOJIYYHUB MpPEABAPUTEIHHO HYIHU B i-i CTpOKE.
2 Jlanbl nBe matpunbl A u B. Halitu: a) AB; 6) BA; B) matpuity, oopatayio A; 1) AAN(-1); 1) AN(-
DA
3. Pemmth cucreMy JNHMHEWHBIX anreOpanueckux ypaBHeHHil: a) mo dopmynam Kpamepa; 6) c
MOMOIIBI0 0OpaTHON MaTpUIlsl (MATPUIHBIM METOJIOM); B) MeToJioM ["aycca.
4. Tlo xoopauHatam Touyek A, B, C mis yka3aHHBIX BEKTOPOB HaWTH: a) MOAYIb BEKTOpa a; 0)
CKaJsIpHOE TPOM3BE/IEHUE BEKTOPOB a M b; B) MPOEKIUIO BEKTOpa C Ha BEKTOp d; I') KOOpAWHAT
TOYKH M, aensiiei oTpe3ok | B 3ajaHHOM OTHOIIICHUU.
5. Jlanbl BeKTOpHI a, b 1 c. HeoOxoaumo: a) BRIYUCIUTH CMEIIAHHOE MPOU3BEACHUE TPEX BEKTOPOB;
0) HaliTH MOJIyJdb BEKTOPHOTO MPOU3BEACHHUS; B) BBIYUCIUTH CKaJsIpHOE MPOU3BEICHUE IBYX
BEKTOPOB; T) MPOBEPUTH, OYIAYT U KOJUIMHEAPHBI UM OPTOTOHAIIBHBI JBa BEKTOPA; /1) MPOBEPUTH,
OyZeT 1 KOMIUIaHAPHBI TPU BEKTOPA.
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6. Bepmuabel nmupamuasl Haxoaarcs B Toukax A, B, C u D. Beruucnuth: a) 1miomans yka3aHHO
rpany; 0) MIOmaab CeYeHUs, MPOXOAIIEro Yepe3 cepenuny pedpa | u aBe BepIIMHBI MUPAMUIBL; B
o0bem mupamuasl ABCD.
Pa3nes 2. OcHOBBI aHAJIMTHYECKON reOMETPHH HA IJIOCKOCTH M B pocTpaHcTie (18 41.)

Buna CPC: BeinosiHeHre WHIMBUIYyaJIbHBIX 3aaHU N
NuauBuayanbHoOe 3aaHue Mo MOAynio 2 «OCHOBBI aHAJIMTUYECKONW M€OMETPUU Ha IIOCKOCTU U B
IIPOCTPAHCTBE» BKJIIOYAET B C€0s1 CIIEAYIOLINE 3aJaHUsL:
1. Jans! yetsipe Touku Al(x1, yl), A2(x2, y2), A3(x3, y3), A4(x4, y4). CoctaBUTh ypaBHEHUS: a)
mwiockoctu A1A2A3; 0) npsmoit AlA2; B) npsamoil A4M, nepneHAMKYISPHOH K IUIOCKOCTH
A1A2A2; r) npsamoit A3 N, napayuienbHoil npsimoit A1A2; 1) MIIOCKOCTH, NPOXOASILIEH Yepe3 TOUKY
A4, nepnenaukyisipHo K npsmoi AlA2. Berumcnauts: a) cuHyc yrina Mexnay npsMod AlA4 u

miockocTeio A1A2A3; 6) KoCUHYC yrila MeXAy KOOPAMHATHOW IIIOCKOCThIO OXy U IJIOCKOCTBIO
AT1A2A3.

2. Jlansl BepmnHbI Tpeyrobanka ABC. Haiitu: a) ypaBHenune ctopoHsl AB; ypaBaenue Boicotsl CH;
B) ypaBHeHHe Meauanbl AM; r) Touky N nepeceueHus menuansl AM u BeicoTel CH; 1) ypaBHEH
NpsIMOM, mpoxosiel yepe3 BepmnHy C napamiensHo cropoHe AB; n) paccrostaue ot Touku C 1o
npssmoit AB.
3. CocTaBUTh KAHOHWYECKHE YPABHEHUS: a) UIHICa; 0) THIIEepOOJIb; B) mapadoisl. A, B — Toukwy,
Jexane Ha KpuBod, F — ¢okyc, a — Oonplias (IeHCTBUTENbHAS) MOAYoCh, D — mamnas (MHUMA
MOJIyOCh, € — IKCHEHTPUCUTET, Y = kX — ypaBHEHUS acUMNTOT, D — nupekTpuca KpuBoil, 2c
(hoKyCcHOE pacCTOSIHUE.
4. 3anucarh ypaBHEHUE OKPYKHOCTH, IPOXOIAIIEH Yepe3 yKa3aHHbIE TOUYKH M UMEIOIIEH IIEHTD B
Touke A.
Bropoii cemectp (36 4.)

Paznea 3. BBenenue B MaremaTudeckuit anaau3s (18 u.)

Bupg CPC: BeinonHeHre HHANBUAYAIbHBIX 3aJaHUN

WNuanBuyansHOE 3a1aHKe 0 MO0 3 «OCHOBBI MAaTEMaTUYECKOTO aHaIN3a» BKIIOYAET B ce0sl
CIIEYIOIINE 3aJaHUs:
1. Haiiti penessl pa3IndHbIX MOCIIEI0BATEIFHOCTEH U (DYHKITHIA.

2. Jloka3atb, 4TO 3a/laHHbIC (DYHKIIUU MIPU X — 0O SIBJISIIOTCS OECKOHEYHO MaJIbIMH OJTHOTO TIOPSIIKA
MAaJIOCTH.

3. Haiitu npenensl, HCMIOIb3Yys SKBUBAJICHTHbIE OECKOHEYHO MaJible (DYHKITHH.

. MccnenoBath qaHHble PYHKIUN HA HEMPEPHIBHOCTD U MMOCTPOUTDH UX I'padUKHU.

. Haiiti mpousBoiHBIC PA3IUYHBIX (YHKITUH.

. Haiitu BTOpyro mMpou3BOAHYIO yKa3aHHON (YHKIHUU U MIPOU3BOIHYIO (PYHKIINHU, 3aJaHHON HESIBHO.
. Peminth 3a1auy Ha MpUMEHEHHE T€OMETPUUECKOTO CMbICIIA TPOU3BOTHOM.

o ~N o g

. Pemiuth 3amauy Ha mpuMeHeHHne (PU3HUUECKOTO CMbICIIA MPOU3BOIHOM.
9. Haiitu 3HaueHNE BBIPAKEHUS, COJEPKAIIETO KOMIUIEKCHBIE YHCTIA.
10. [IpencTaBuTh B TPUTOHOMETPUUYECKOM U MTOKA3aTeIbHON (hopMax KOMILJIEKCHBIE YHCIIA.

Paznen 4. IlpuMeHeHHe NPOU3BOAHON K wucciaenoBanuio ¢ynkuuii. HuTerpajnHoe

HCUYHNCIeHne (PYHKIMH 0JHOM nepeMeHHO# (18 4.)
Buna CPC: BeinonHeHre HHIMBUAYAJIbHBIX 3aJaHUN

NunuBuayansHoe 3aganue no Moaynio 4 «[IpuMeHnenne mpou3BOAHON K UCCIEI0BAHUIO (DYHKITHIA.
NuTerpanbHoe ucuncineHne pyHKIUU OTHOM MEPEeMEHHON» BKIIIOUAET B ce0s CIAEAYIOMINE 3aIaHuUs:
1. HaiiTu yka3aHHbIe TIpeIeNbl, HCTIONb3Ys MpaBuia Jlonurans.
2. TIpoBecTH MoTHOE HCCNEA0BAHNE YKa3aHHBIX (DYHKIIMI U TOCTPOUTH UX TpaduKH.
3. Haiitu nau6Gonpiliee 1 HAaUMEHbIIee 3HaYeHUsT PYHKIUN Ha OTpE3Ke.
4, HaiitTu  HeompeneneHHble  WHTErpalibl,  pe3yidbTaThbl  MHTETPUPOBAHUSA  MPOBEPUTH
middepeHnpoBaHuEM.
5. Haiitu HeonpeaeneHHbIe UHTETPAIBLI, IPUMEHSISI pa3JTUYHBIE METOIbI M IPUEMBI MHTETPUPOBAHUSL.
6. Beruucnuth onpeneneHHble HHTErPabl.
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7. Boraucnute momaap GUrypsl, OrpaHH4eHHON YKa3aHHBIMU JTMHUSMH.

8. Bbruucnute AMUHY TyT'H MI0CKOH KPUBOIA.

9. Beruuciutk 006eM Tela, MOTYICHHOTO BpaimieHueM Gurypsl @ BOKpyr yka3aHHOW OCH KOOPIUHAT.

10. Bbr4McIuTh TUIOMIAIh TIOBEPXHOCTH BPAIICHHS.

11. Pemenue 3a1aun Ha MpUMEHEHHE (PU3NIECKOTO CMbICIIA ONIPECIICHHOTO HHTETpaja.

7. TemaTuKa KypcOBbIX pa0oT(IIPOEKTOB)
KypcoBble paGoThl (ITPOEKTHI) 110 AUCHUIUIMHE HE PEAYCMOTPEHBI.

8 OueHouHbIe CpeaCTBA

81 KommnereHuuu u 3Tansl GoOpMHPOBAHUSA

Ne  |Onenounsle cpencTBa Komnerenmuu, stans! ux
n/m (dbopMupoBaHUS
1 [IpeameTHO-METOIMYECKUIT MOTYIIb [1K-12.

82. IMokazamenu u Kpumepuu ouernueanui Komnemenuuﬁ, WIKAJ1bl OUeHUBAHUA

[Ikana, KpUTEpUH OLIEHUBAHUS U YPOBEHb C(HOPMUPOBAHHOCTH KOMITIETEHLIUU

2 (He 3aYTEeHO) HIXKeE
IIOPOTOBOTO

3 (3a4TE€HO) TOPOTOBBIN

4 (3auTeHO) 6a30BBII

5 (3auTeHo)
MOBBIIIIEHHBIHN

[1K-12 Cnoco0eH BbIAEIATh CTPYKTYPHBIE 3JIEMEHTBI, BXOSIINE B CUCTEMY MO3HAHUS MPEAMETHOMN
obractu (B COOTBETCTBUM € MPOoduIeM 1 ypoBHEM 00yUeHUs ), aHAJTU3UPOBATh UX B €JMHCTBE
coJiepkaHus, GOPMbI U BBIOJIHAEMBIX (PYHKINN

[1K-12.4 YcranaBauBaeT B3auMOCBSI3M MeX 1y (pakTaMu U Teopuel, IPUIMHON U CIIEACTBUEM MIPU
aHaJM3e NpoOJIEMHBIX CUTYyallMi 1 000CHOBAaHUM IIPUHUMAEMBIX PEILIEHUI Ha OCHOBE 0Aa30BbIX
3HaHUH 10 UHPOPMATHUKE.

He croco6en
yCTaHaBJIUBAThH
B3aHMOCBSI3U MEXKITY
(hakTamMu U TEOpHUEH,
MPUYUHON U
CJICJICTBHEM TIPH
aHaM3e MPoOJIEMHBIX
CUTYallUl 1
000CHOBaHUH
MIPUHUMAEMBIX
pelieHui Ha OCHOBE
0a30BbBIX 3HAHMII 110

B nenom ycnemso, HO
OeccucTeMHO
yCTaHaBJIMBAET
B3aHMOCBSI3U MEXKTY
(hakTamu U TEOpUEH,
MIPUYMHOU U
CJICJICTBHEM TIPH
aHaJM3e MPoOJIEMHBIX
CUTYyallul 1
000CHOBAHHH
MPUHUMAEMBIX
pEIICHUI Ha OCHOBE

B nenom ycnemHo, HO
C OTOENbHBIMU
HeJoYeTaMU
yCTaHaBJIMBAECT
B3aUMOCBSI3H MEXTY
dakTamMu U TEOpHUEH,
MIPUYMHOU U
CJICICTBHEM TIPH
aHajn3e MpoOJIEMHBIX
CUTYyallui 1
000CHOBaHHH
MIPUHUMAEMBIX

Cnoco0eH B OJTHOM
00beMe yCTaHaBIMBATH
B3aMMOCBSI3U MEXY
(dbakTamMu 1 TEOpHUEH,
MPUYMHON U
CJIEJICTBUEM IIPH
aHayu3e npoOIeMHBIX
CUTYallU 1
000CHOBaHHH
MPUHUMAEMBbIX
pelleHnid Ha OCHOBE
0a30BBIX 3HAHUI 110

nHpopMaTuke. 0a30BBIX 3HAHMII 1O pEIICHUI Ha OCHOBE nH(popMaTuke.
nHpopMaTtuke. 0a30BbBIX 3HAHUH TI0
nH(popMaTuke.
YpoBeHb [IIxana oneHUBaHUs I IPOMEKYTOUYHON IIIxana oneHMBaHUSI
chopMUPOBAHHOCTU aTTecTaluu o bPC
KOMITETCHITUU 3ayer
IToBBIIIEHHBIH 3a4TEHO 90 — 100%
bazoBerit 3a4TEHO 76 — 89%
[Toporossrit 3a4TE€HO 60 — 75%
Hwxe noporosoro HE3a4YTEHO Huxe 60%
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83 Bompochbl NpOMe:KYTOYHOWH aTTeCTALHHU
IepBrliii cemectp (3auer, [1K-12.4)
1  CdopmymupoBars mnoHatde wmarpunbl. OmnpenenuTh — ONepauudd  HaJl — MaTpUIAMU:
TPAHCIIOHUPOBAHUE, CJIOKEHHE, YMHOKEHHE MATpPHUIBl HAa YHUCIO, YMHOKEHHE MATpPHIL.
CdhopmymupoBaTh  CBONCTBAa omepanuil Hajg  MaTpuiamMu. [lepeducnuTh  dIEeMEHTApHBIC
npeoOpa3oBaHUs MATPHIL
2 CdopmynupoBaTh MOHITHS ONPEACTUTENCH BTOPOTO, TPETbEro W n-ro mopsaka. Ilepeunciut
CBOMCTBA ONIPEAECIUTENEH.
3. ChopMynupoBath MOHATHS MHHOPA U aIreOpandeckoro JOMOJHCHHSI 3JICMEHTA OTIPEICTUTEIIS.
4. ChopmynupoBaTh MOHSTHE CHUCTEMBI JHUHEHHBIX aireOpandecKux ypaBHeHUi. Ommcath MeTox
peuieHus cucTeM ypaBHeHM metonoM ['aycca.
5. CdopmynupoBarh MOHITHE CUCTEMBI JIMHEHHBIX anreOpandyeckux ypaBHeHH. Omucath MeETO.
pelIeHus cucTeM ypaBHeHUH 1o ¢popmynam Kpamepa.
6. ChopmynupoBaTh MOHATHE CHUCTEMBI JIMHCHHBIX alnreOpamuecKux ypaBHeHuU. OmmcaTh METOJ
pELIeHUs CUCTEM YpaBHEHUN MaTPUUHBIM METOOM.
7. CdopmynupoBaTh TOHSATHE BekTOopa. OmpenenuTh JHMHEHHBIC OMEepallud HajJ BEKTOpPAaMH B
reoMerpuueckoit popme. [lepeuncanTs cBOMCTBa onepanuii Hajl BEKTOPaMHU.
8 CdopMyaupoBaTh MOHATHE CKAJIIPHOTO TPOM3BEACHUS BEKTOPOB. IlepeduciuTh CBOWMCTBA
CKaJISIpHOTO Mpou3BeneHus. Kak BbIpakaeTcsi CKalsipHOE NMPOU3BEJEHHUE JIBYX BEKTOPOB 4Yepe3 UX
KOOPAWHATHI?
9. CdopmyaupoBaTh MOHATHE BEKTOPHOTO IPOM3BEIACHHUS BEKTOPOB. llepednciuTh CBOMCTBA
BEKTOPHOI'O MPOM3BE/IEHUS. 3aucaTh BHIPAKEHUE BEKTOPHOIO MPOU3BEIEHUS IBYX BEKTOPOB Uepe3
UX KOOPJIMHATHI.
10. CdopmynmupoBaTh TOHATHE CMEIIAHHOTO TIPOW3BEACHHUS BEKTOPOB. llepedrciuTh CBOWCTBA
CMELIAaHHOTO MPOU3BEACHUS. 3aHUCATh BBIPAKEHUE CMEIIAHHOTO MPOU3BEACHUSI BEKTOPOB Yepe3 UX
KoopauHaThl. OnpeaennTh FreOMETPUYECKANA CMBIC CMEIIAHHOTO TPOU3BEICHNUS.
11 Omnwucarp MeTon KOOpAMHAT Ha IUIOCKOCTU. Kak ompezaensercss paccTOSHUE MEXKIY ABYMS
TOYKaMH Ha IJIOCKOCTH?
12 Tlepeunciuth CcmocoObl 3amaHusl NpsIMOM Ha TMIOCKOCTA. ChopMyIupoBaTh  YCIOBHS
MapajuIeIbHOCTH U NEPIECHINKYISIPHOCTH JIBYX MPSMBIX.
13 Kakasg nuHMS BTOpPOro MOpsAKa Ha IUJIOCKOCTH HAa3bIBA€TCA OKPYKHOCThIO? 3amuinuTe
KAaHOHMYECKOE YpaBHEHUE OKPYKHOCTH, NEPEUUCIUTE €€ OCHOBHBIEC AJIEMEHTBHl U T'€OMETPUUYECKHE
CBOWCTBA.
14. Kakas nuHHS BTOPOTO MOPSAIKA Ha MIOCKOCTH HA3bIBAETCS AIIIUIICOM? 3alUIINTEe KAHOHUYECKOE
YpaBHEHUE AIUIUIICA, IEPEUYUCIIUTE €r0 OCHOBHBIE 3JIEMEHTHI U T€OMETPUUECKHE CBOKCTBA.
15 Kakasg nauHHMS BTOpPOro TMOpsAKa Ha IUIOCKOCTH Ha3blBaeTcs TunepOoson? 3amumure
KaHOHUYECKOE YpaBHEHHE T'HUIEepOOJIbl, NEPEYUCIUTE €€ OCHOBHBIE DJIEMEHTHl U T€OMETPUUYECKUE
CBOMCTBA.
16. Kakas nuHus BTOPOTO NOPsKa Ha MJIOCKOCTU Ha3bIBaeTcs napadosioii? 3anumnure KaHOHHYECKOe
ypaBHEHUE NapaboJIbl, IEPEUUCIUTE €€ OCHOBHBIE JIEMEHTBI U T€OMETPUUECKHE CBOICTBA.
17. Tlepeuncnuth cHnocoObl 3afaHusl IUIOCKOCTH B mpocTpaHcTBe. ChopMmynupoBaTh YCIOBUS
MapajuieJIbHOCTH U NEPIIEHIUKYISIPHOCTH JIBYX IIOCKOCTEH.
18 Tlepeuncnuth crnocoObl 3anaHus mOpsMoid B mpocTpaHcTBe. CHopMyaUpoBaTh YCIOBUE
MapajyieIbHOCTH U NEPIEHIUKYIISIPHOCTU NMPSAMBIX B IPOCTPAHCTBE.
19, Omnucath B3aMMHOE PAcHOJIOXKEHUE MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. CHopMyanpoBaTh
YCIIOBUE NApaJUIEIbHOCTU U NMEPIEHANKYISIPHOCTH NMPSMOM U INIOCKOCTH, YCIIOBUE ITPUHAIEKHOCTH
IIPSAMOM U TUIOCKOCTH.
20. IlepeuncnuTs >IeMEHTapHbIE TPE0OPa30BaHUSI MATPHII.
2l CdopmynupoBaTh TOHATHE OOpaTHOW Marpuipbl. OmnucaTe METOJ HAXOXICHHUS MAaTpPHIIBI,
oOpartHo#i ganHOM. [IpuBecTn mpuMepsl.
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2. ChopmynupoBath OIpeesieH s 1eKapToBa 0a3uca, KOOpIUHAT BEKTOpa B IEKapTOBOM Oasuce,
MOJIyJIsl BEKTOpA.

23, TlepeuncnuTh NPUIOKEHUS BEKTOPHOTO MPOU3BEICHHS K PEILICHHIO 3a/1a4.

24, TlepeyucnuTh MPUIIOKEHUS CKAJISIPHOTO MPOU3BECHUS K PELICHUIO T€OMETPHUECKUX
(bu3nvecKux 3a1ad.

25, IlepeuncnuTh NPUIOKEHUS CMEIIAHHOTO MPOU3BEACHUS K PELICHUIO 3a/1ay.

26. ChopMynupoBath 3a/1a4y O JICICHUU OTPE3KA B TAHHOM OTHOIICHHH.

27. ChopMyaupoBaTh MOHITHE yIiIa MEXKIY IPSIMBIMH U CIIOCOO €r0 BHIYUCIICHUSI.

28, OnpenenuTh pacCTOSTHUE OT TOYKH JI0 TIPSIMOM.

2. CdopmynupoBath ONpeneIeHUe yriia MeX1y ABYyMs IUIOCKOCTSMH U OTUCATh CIIOCc00 ero
BBIUMCIICHUSL.

0. Kak HaifTH pacCcTOSAHUE OT TOYKHU A0 IIOCKOCTH?

3L Kaxk BBIYHCIUTH YTOJI MEXY MPSIMBIMU B TIPOCTPAHCTBE?

32 Kak BBIUUCIIUTH YTOJI MEXY MPSMOH U TNIOCKOCTHIO?

Bropoii cemectp (3auer, [1K-12.4)

1. CdopmynupoBaTh NOHATHE MHOXECTBA M OXapaKTepHU30BaTb OCHOBHBIE OINEpALUKA Haj
MHOKecTBamMu.  [IpuBecTH  mpUMepsl  YUCIOBBIX ~ MHOXecTB.  Ompenenuts  MHOXKECTBO
neictButenpHblX  uucen. CdhopmynupoBaTh  MOHSATHE  aOCOJMIOTHOM — BEIMYMHBI  (MOJIYJIs)
neiicreurensHoro uucna. Ilepeuncnute cBoiictBa Moayna. ChopmynHpoBaTh TeOMETPUUYECKHIA
CMBICIT MOJTYJISL.

2. CdhopmynupoBaTh OIpeneieHue KOMIUIEKCHBIX uncel. llepeunciuth (GopMbl TpencTaBICHHUS
KOMTIUIEKCHBIX YHCEIL.

3. CdhopmymupoBath moHsATHE (yHKIMU. [lepeunciauts crnocoObl 3amanus ¢GyHKOwd. [TpuBectn
MPUMEPHI 3JIEMEHTapHBIX (PYHKIMH, HAa3BaTh UX CBOMCTBA U IpaduKy.

4. TlepeuncnuTh OCHOBHBIE XapakTepucTuku (yHKIMU. ChopMymupoBaTh MOHITHS OOpaTHOW M
CJIOKHOM ()YHKITUH.

5. CdopmynupoBaTh MOHATHSA MOCIEIOBATEIBHOCTH, Mpelena YHCIOBOW MOCIEI0BATEIBHOCTH.
[lepeuncnuth CBOKCTBA MpeEa NOCIeI0BATEIbHOCTH.

6. ChopmynupoBath NoHITHE TIpeneia GYHKIIUA B TOUYKE U TIPU X — 00. CHopMyIHMpoBaTh OCHOBHBIS
TeopeMbI 0 Tipeaenax. OxapakTepu30BaTh OECKOHEYHO Masible U OECKOHEYHO OOJIbITNe QYHKITUH.

7. ChopMynupoBaTh TEOPEMBI O IIEPBOM M BTOPOM 3aMedaTeIbHBIX Mpeeax.

8. Uto HaspBaercsa mpousBoaHor (yHKIMHU? CHopMynHpoBaTh T€OMETPUUECKUA U MEXaHHUYCCKHI
CMBICTT TPOU3BOJHONW. BpIBecTH ypaBHeHHsI KacaTelnbHOW M HopMmanu. OmnucaTh CBSI3b MEXIY
muhdepeHIUPyEeMOCThIO U HEMTPEPHIBHOCTHIO (DYHKITUH.

9. CdopmynupoBaTh OIpeneiaeHUs] HENPEepbIBHOCTH (PYHKIMM B TOYKE M Ha MHOXKECTBE.
OxapakTepu30BaTh TOYKU pa3pbiBa (GYHKIMHM U NMPUBECTH HX Kiaccudukanuio. ChopmyanpoBath
OCHOBHBIE TEOpPEMBI O HENpPepbIBHBIX (PyHKIUAX. [lepeuncnute cBoiicTBa (hyHKIMIA, HEMPEPHIBHBIX
Ha OTpE3Ke.

10. CopmynupoBats npasuiia auddepeHupoBanus GyHKIIHHA.

11. 3anucatk TaOIUILy TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHIA.

12, OxapaxrtepuszoBaTh auddepeHIrpoBaHie HESBHO 3aJaHHbIX ¢yHkuud. CdhopmynupoBaTh
(buznyecKuit CMBICT BTOPOU TPOU3BOTHOM.

13. ChopmynupoBath ycinoBUs IOCTOSIHCTBA, BO3pACcTaHUs U yObIBaHUS (PYHKIMI Ha IPOMEKYTKE.
14. Jlatp ompenenenue Touek s3kctpeMyma. CdopmynaupoBaTh HEOOXOIUMBIE U JIOCTATOYHBIE
YCJIOBHS CYIIECTBOBAHMS SKCTpeMyMa (YHKIIMU B TOUKE.

15. OnucaTth MeTO/ HaXOKJIEHHUS HAUOOJBIIET0 U HAaMMEHBIIEro 3HaYeHUs (PYyHKLIUHU Ha OTpE3Ke U
Ha uHTepBaie. [IpuBecTy npuMepsl.

16. CdhopmynupoBaTh NOHATHUS BBITYKIOCTH — BOTHYTOCTH, TOUEK Nepernda rpaduka GyHKIUH.

17. Onucats cioco® onpeaeneHuss aCUMITOT rpaduka GyHKIIUH.

18. Ommucarp oOmMif TUIaH HccaeoBaHus (GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON U MMOCTPOEHUS
rpadKoB.
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19. CodopmynupoBarh TOHATHE MEpPBOOOPa3HON (YHKIMM ¥ HEONPEAEICHHOTO0 WHTErpaa.
[lepeuncnuth cBoiicTBa HeompeneneHHoro uHTerpana. CQopMylIupoBaTh €ro TeOMETPUYECKHNA
CMBICIL

20. OmwucaTh OCHOBHBIE METOJbl HMHTEIPUPOBAHMSA: METOJ 3aMEHBI IEPEMEHHOH, METOA
MHTETPUPOBAHUS MO  YACTSAM,  METOJAbl  WHTETPUPOBAHUS  PALMOHANBHBIX  (DYyHKIMIA,
TPUTOHOMETPUYECKHUX (PYHKIUH, MPOCTEHIIINX HPPALTUOHATBHOCTEH.

21. TlepeuncnuTh OCHOBHBIE TEOPEMBI 00 ONPEICTICHHOM HHTETpaJIe.

22. CdopmynupoBaTh HOHSATHE OIPEAEICHHOTO HHTETrpalia, €ro TeOMETPUYECKHA W (PU3UUECKUi
cMblci. [lepeunciuTe OCHOBHBIE CBOMCTBa onpeaeiaeHHbIX UHTErpanoB. ChopMylInpoBaTh yCIOBHE
UHTErpupyeMocTy (pyHKIMI Ha OTpeE3Ke.

23. TlepeuncnuTh TEOMETPHUECKUE MPUIIOKEHUS OTIPENICIIEHHOTO HHTETpaa.

24. Tlepeuncnuth GU3NIECKUE TPUIIOKEHUS ONPEACTICHHOTO HHTETpaa.

25. Onpenenuth apuMETHUECKUE ONEPAIH HA/l KOMIJICKCHBIMHU YUCIIAMH.

26. OxapaKTepHu30BaTh METO/IbI BBIYHCICHUS ONPEICIICHHBIX HHTETPAJIOB.

27. TlpuBecTH TaOIHIy HHTETPAJIOB.

28. CchopMynurpoBaTh MOHATHE TIPOU3BOIHON BBICIIIUX MOPSIAKOB.

29. OxapakTepu30BaTh BEIYHCICHUE TIPOU3BOTHON 00paTHOM 1 ciI0xHOH QyHkwmii. [TpuBecTu
TIPUMEPBI.

30. TlpuBecTr TaOIHMIy OCHOBHBIX SKBHBAJICHTHBIX QyHKINH. CHOpPMYITHPOBATH OCHOBHBIE TEOPEMBI
00 PKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX ()YHKIIHIA.

84 Meroauueckue MaTepHaJbl, ONpelesiiOIIHe TNMPOUEAYPbl OLEHHUBAHHS 3HAHMIA,
YMEHHUIl, HABBIKOB M (WJIM) ONBITA JAEATEJNbHOCTH, XapaKTePU3YIOMIUX dTanbl (popMUpoOBaHHUS
KOMIIeTeHIIM i
[IpomexyrouHas arrecranuss MpoBoAUTCA B (Gopme 3adera. 3ayeT TMO3BOJIIET OLIEHUTH
c(OpMUPOBAHHOCTH NMPOPECCHOHANBHBIX KOMIETEHIINM, TEOPETHUECKYIO MIOJTOTOBKY CTYJIEHTa, €ro
CIIOCOOHOCTP K TBOPYECKOMY MBIIUIEHHIO, TOTOBHOCTh K TMPAKTUYECKON NeATeIbHOCTH,
MPUOOpPETEHHBIE HABBIKU CAMOCTOSTEIbHOM PadOThl, yMEHHE CHHTE3UPOBATH MOJYyUEHHbIE 3HAHUS U
MIPUMEHATh UX IIPU PELICHNUN TPAKTUYECKUX 3a]1a4.

[Tpu GambHO-PEHTHHTOBOM KOHTPOJIC 3HAHUW WTOTOBAsI OLICHKA BBICTABJISIETCS C YI€TOM HaOpaHHOU
CYMMBI OaJlJIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jlis oueHku CcPOPMUPOBAHHOCTH KOMIIETEHIIMH MOCPEACTBOM cobeceoBaHMsl (YCTHOTO OTBETA)
CTYJIEHTY MpEABApPUTEIIBHO IPEAJIAraeTcsi IepeYeHb BOIPOCOB WM KOMIUIEKCHBIX 3aJaHuM,
MIPEIOoaralouMX yMEHHUE OpPUEHTHPOBATHCS B Ipolseme, 3HAHHWE TEOPETUYECKOro MarepHala,
YMEHHS IPUMEHSTh €ro B MPAKTUUYECKON MpoecCUOHATbHON JIESTEIbHOCTH, BIaIecHUE HaBbIKAMU U
MIPUEMaMH BBIITOJIHEHUS IPAKTUYECKUX 3aJaHUM.

[Ipu onieHKe JOCTUKEHUI CTYJJCHTOB HEOOX0IMMO 00paIiarh 0co00e BHUMAaHUE Ha!

YCBOEHHUE IPOrPaMMHOI0 MaTepHuaa;

yYMEHUE U3JlaraTh IPOrpaMMHBIA MaTepual HAyYHbIM SI3bIKOM;

— YMEHHE CBA3bIBATh TEOPUIO C MPAKTUKOM;

— YMEHHE OTBeYaTh Ha BUJIOM3MEHEHHOE 3aJ[aHNe;BIIaJICHHE HaBbIKaMU ITOMCKA, CUCTEMaTH3al1
HE00XO0AMMBIX HCTOUHUKOB JIUTEPATyphl IO N3ydyaeMoi pobieme;

— yMeHHe 000CHOBBIBATh NPUHSTHIE PELLICHMS;

— BJIQJICHUE HABBIKAMU U IPUEMaMH BBITOJHEHUS MPAKTUYECKUX 3a/1aHU;

— YMEHHE NOJAKPEIUIATh OTBET WIIOCTPATUBHBIM MATEPHATIOM.

ITucbMeHHas KOHTpOJIbHAs paboTa

Bupl KOHTPOJIBHBIX Pa0bOT: ayAUTOPHBIE, TOMAIIHNE, TEKYIIUE, SK3aMEHAIlMOHHbIE, TMCbMEHHBIE,
rpaduydeckue, npakTuyeckue, (GpoHTaIbHbIC, HHANBUYaJIbHBIE.

Cucrema 3a7aHui TMCbMEHHBIX KOHTPOJBHBIX PA0OT T0JDKHA:

BBISIBIIAITh 3HAHUS CTYIEHTOB IO ONPEECICHHON TUCIMIUINHE (pa3aesy JUCLUILINHEI);
BBISBIIATh IOHUMAHHUE CYILIHOCTH U3y4aeMbIX IIPEAMETOB U ABJIEHUH, NX 3aKOHOMEPHOCTEN;

— BBISBIISITH YMEHUE CAMOCTOSITEIIBHO JIENaTh BHIBOABI U 0000IIEHUS;

— TBOPYECKH MCNOJIb30BaTh 3HAHUS U HABBIKU.

Tpe6OBaHI/I$I K KOHTpOJIBHOﬁ pa60Te II0 TEMAaTUYECKOMY COJACPKAHUIO COOTBETCTBYIOT YCTHOMY
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OTBETY.
Taxxke KOHTpOJIbHBIE Pa0OTHI MOTYT BKJIIOUATh IEPEUEHb MPAKTUYECKUX 3aJaHUM.

9. IlepeyeHb OCHOBHO U 10NOJTHUTEIbHOI y4eOHOI IUTEpaTyphI
OcHoBHasi JInTeparypa
1. baBpun, M. U. Beicmias maremaTuka JUisi TMEJAarorMYeCKUX HampaBieHUN : yueO. s
OakanaBpos / U. U. baBpuH. - 2-e usn., nepepad. u goi. - M. : FOpaiir, 2014. - 616 ¢.
2. HuxonoBa, H. B. OCHOBHBIEC MOHATHUS aJIreOPBI B BOMPOCAX | 3a/1a4ax [ DICKTPOHHBIN pecypce] :

yuebHoe mocobue / H.B. Hukonona, I'.A. Hukonosa. - Kazanp : U3narensctBo KHUTY, 2014. - 83
c. - URL: http://biblioclub.ru/index.php?page=book&id=428769
Jlono/JiHUTeIbHAA JIUTEpaTypa
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U. U. baBpun. — 2-e u3x., nepepad. u norn. — Mocksa : UznarensctBo FOpaiit, 2020. — 568 c. —
(Beicmiee oOpazoBanme). — ISBN 978-5-534-12889-5. — Texkcr : anekrponnsiii // ObC HOpaii
[caitt]. — URL.: https://urait.ru/bcode/448515

2. I'epacumuyk, B.C. Kypc kmaccudeckoit MaTeMaTHKH B TipuMepax W 3amadax : B 3-x T. / B.C.
I'epacumuyk, I'.C. Bacunbuenko, B.M. Kpasnos. — Mocksa : ®usmatiut, 2007. — T. 1. — 669 c. —
Pexum nocryna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=68130

3. I'epacumuyk, B.C. Kypc kmaccudeckoit MaTeMaTHKH B pUMepax | 3amavax : B 3-x T. / B.C.
I'epacumuyk, I'.C. Bacuibuenko, B.1. KpaBuoB. — Mocksa : @usmamiur, 2007. — T. 2. — 502 c. —
Pexxum noctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=68131

4, Tpec, II. B. Marematuka s OakaiaBpoB: YHHUBEpPCAIbHBI KypC I CTYICHTOB
rymMaHuTapHbix Hanpasienuii / I1. B. T'pec. — 2-e u3n., nepepad. u mon. — Mocksa : Jloroc, 2013. —
288 c. - Pexum JOCTYTIA: o MO AITHUCKE. — URL
http://biblioclub.ru/index.php?page=book&id=233778

5. YUepnenko, B. JI. Bricias Mmaremarrka B mpuMepax M 3a7avax : yueOHoe rmocodue : B 3-x T. /
B.Jl. YepHenko. — 2-¢ u3z., nepepad. u qon. — Cankr-IlerepOypr : [lomurexnuka, 2011. — T. 1. — 713
¢. — Pexxum mocryma: o noamucke. — URL.: http://biblioclub.ru/index.php?page=book&id=129578

10. Ilepevyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHET»
1. http://edu.ru - ®enepanbHbIii mopTan «Poccuitckoi 00pa3oBaHHEY.
2. http://mathprofi.ru - Beiciiast MaTemMaTHKa 151 3209YHUKOB U HE TOJIBKO.

11 Memoouueckue ykazanus o0yuaromumcsa no 0C60eHUI0 OUCUUNIUHBL (MOOY15)
[Ipu ocBoeHNM MaTepHraia AUCUUILIMHBI HEOOX0AUMO: CIUTAHUPOBATh U PACTIPEACTUTH BPEMS,
HE00X0IUMOe JUISl U3Y4EeHUS AUCLUTIIINHBL;
— KOHKPETU3UPOBATh Ui ceOsl IJIaH U3y4eHHs MaTepuaa;
— 03HAKOMHUTKCS C 00bEMOM H XapaKTepOM BHEAYAUTOPHOU CaMOCTOSITEILHOM paboOThI JUIs
MTOJHOLIEHHOT'O OCBOEHUS KAXKJI0M U3 TEM JUCLUIUIUHBI.
Cuenapuii u3y4eHus Kypca:
— mpopaboTaiiTe KKyl TEMY IO MpelaraeMOMy HIKE alTOPUTMY JIeHCTBUN;
— U3Y4YMB BECh Marepuai, OTBETbTE Ha BOIPOCHI JJsi CAMOKOHTPOJS IO KaXJOMY MOJIYJIIO
JUCUUILIMHBI, BBINOJHUTE THUIOBBIE 33JaHUS MO KaXJA0W TeMe. DTO MO3BOJIUT ONPEICIHUTh Ballly
TOTOBHOCTb K 3a4eTy/3K3aMeHY.
ANropuT™ paboThl HaJ KaXI0H TEMOM:
— H3Y4YMTE COJIep)KaHHME TEMbl BHaydaJle IO JIEKIMOHHOMY Marepualy, a 3aTeéM IO ApYyruM
HMCTOYHHUKAM;
— IPOYUTANTE JOMOJHUTENBHYIO JINTEPATYPY U3 CIIUCKA, MPEUIOKEHHOTO IIPENOJaBaTENIEM;
— COCTaBbTE KpaTKUM IUIaH OTBETa MO KaXJOMY BOIPOCY, BBIHOCUMOMY Ha OOCYXJEHHE Ha
MPAaKTUYECKOM 3aHSTUH;
— BBIYYHTE ONPEIEIICHNS] TEPMUHOB, OTHOCSILUXCS K TEME;
— PELINTh TUMOBBIE 337a4y 110 U3YYEHHOH TEME.

12 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT Hii
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Peanuzanuss y4eOHOM mporpamMmbl  OOecleUMBAETCsl  JIOCTYIIOM  KaXJOro CTyAEHTa K
MH(POPMAIIMOHHBIM pecypcaM — DJJEKTPOHHON Oubnumoreke W cereBbIM pecypcam HWutepner. s
ucnosib3oBanus MKT B y4eOHOM mporiecce HCIONb3yeTcsi MPOTpaMMHOE O0eCIeYeHHE, MO3BOJISIONICe
OCYIIECTBIISITh IMOMUCK, XPAaHEHWE, CHUCTEMAaTH3alMI0, aHAJIM3 M MPE3CHTAIMI0 HH(POPMALUHU, IKCIOPT
nHbopManud Ha UU(QPOBBIE HOCHTENIH, OPraHM3aLMI0 B3aUMOJICHCTBUS B PEAIbHOW M BHUPTYaJIbHOM
o0Opa3oBaTeNbLHOM cpejie.

WupuBuayanbHele  pe3yabTaThl OCBOSHHMS JAMCHUIUIMHBL  CTyJCHTAaMH  (QUKCHUPYIOTCS B
3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTENBHON CPEJie YHUBEPCUTETA.
121 TlepeyeHb MPOrpaMMHOIO O0ecreYeHUst

(0OHOBJIEHHE IPOU3BOANTCS MO Mepe MOsIBJIeHUS HOBBIX BEPCHIi MPOrpaMMbl)
1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
3. 1C: Yuusepcuter [IPOD
12.2 Ilepeyenb nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. UadopmanmonHo-npaBoBas cucrema «I"’APAHT» (http://www.garant.ru)
2. CnpaBoynas npaBoBas cuctema «KoncynbranT [nroc» (http://www.consultant.ru)

12.2 IlepeyeHb cOBpeMeHHBIX NPOeCcCHOHAIBHBIX 023 TaHHBIX

1. IlpodeccuonanpHas 6a3a naHHbIX «OTKpbITHIE JaHHBIE MUHMCTEpCTBa 00pa30oBaHUS U HAyKU
P®» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnekTpoHHas OubmuoTedHas cucrema Znanium.com( http://znanium.com/)

3. Enunoe okHO moctyma k odpasoBatensHbiM pecypcam (http://window.edu.ru

13. MaTepuajibHO-TeXHUYECKOE 00ecTieyeHne TUCIHIIUHBI(MOTYJIs)

Jlia mpoBeAeHUs ayAUTOPHBIX 3aHATUNA HEOOXOJMM CTaHJApTHBIM HaOOp CHenHaTu3upOBAHHOMN
yueOHOl Mebenu W y4eOHOro OOOpyAOBaHHS, a TaKXKe MYJIbTHMEANIHOE O000OpYyJAOBaHUE s
JNEMOHCTpALlMM Tpe3eHTauil Ha Jekuusax. JUis npoBeneHusT NPakTUYECKHUX 3aHATHM, a Takke
OpraHu3alii CaMOCTOSTEIbHON pabOThl CTYIEHTOB HEOOXOIUM KOMIBIOTEPHBIM Kiacc ¢ pabouuMu
MecTaMu, 00ecreurBaoIIMMu BeIxo1 B IHTepHeT.

WunauBuayanbHble  pe3ynbTaThl OCBOEHUS  AMCHMIUIMHBI  (DUKCUPYIOTCS B 3JEKTPOHHOM
MH(POPMAITMOHHO-00Pa30BaATEILHOM Cpe/ic YHUBEPCUTETA.

Peanuzanusi  yueOGHOU mporpamMmbl  oOecreyuMBaeTcsl JOCTYIIOM — KaKIOrOo  CTYAEHTa K
nH(OPMALIMOHHBIM pecypcaM — DJJIEKTPOHHOM OulnnoTreke U ceTeBbIM pecypcam HMurepner. [lns
ucnosnb3oBanuss HMKT B yueGHOM mpoliecce HEOOXOIMMO HajdMyuWe MPOrpaMMHOrO oOecredeHus,
MO3BOJISIFOIIETO OCYIIECTBISATh MOMCK HHpOpManuu B ceTu MHTepHeT, cucTemMaTH3aluio, aHaau3 u
Mpe3eHTalu0 HHHOPMAIIH, SKCIOPT HHGOpMaIui Ha HU(POBBIE HOCUTEIH.

VYyeOHast aymuTopHs sl IPOBEICHNS YI€OHBIX 3aHSATHH.

YueOHas ayniuTOpHs IJis MPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIIA, 3aHSITUA CEMHHAPCKOTO THUIIA,
TPYIIOBBIX U UHAUBHUAYATbHBIX KOHCYABTAINI, TEKYIIEr0 KOHTPOJIA U IPOMEXKYTOYHOU arTecTaruu, No
15.

[Tomemnienue ocHaiieHo 000pyI0BaHUEM M TEXHHUECKUMU CPEJICTBAMU O0ydEHUSI.

OcHoBHOE 000pyIOBaHUE:

ABTOMaTH3UPOBaHHOE paboyee MecTO B cocTaBe (Y4eOHBIM MYIBTUMEIUIHBIA KOMILIEKC
TpuOyHa, MPOEKTOP, Ta3epHas yKazka, MapkepHas 10cka); kooHKu SVEN.

VueOHO-HAarIgaHbIE ITOCOOUS:

[IpesenTanumu.

VYueGHas ayuTopHs sl IPOBECHHS YUEOHBIX 3aHATHUIL.

VYuebHast aynuTopus JUis MPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIA, 3aHATUH CEMHUHAPCKOTO THUIIA,
I'PYIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTALMH, TEKYIETrO KOHTPOJIS M IPOMEXYTOUHOM aTTecTaruu, Ne
18.

[Tomerienne ocHaleHo 000pYJOBaHUEM U TEXHUUECKUMH CPEICTBAMU OOyUEeHHUS.

OcHoBHOE 000py0OBaHUE:!

ABTOMaTH3MpOBaHHOE pabodee MecTo B cocTaBe (y4eOHBIH MYIbTUMEAUHHBIA KOMILIEKC
TpuOyHa, MPOEKTOp, JIa3epHas yKazKa, MapKepHas JOCKa).
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Y4eOHO-HArIAHBIE IIOCOOU:
[Ipeszenranuu.

[Tomemienue 11 caMOCTOSTENBHOM paOOTHI.

YuranbHbIH 3271 3J€KTPOHHBIX pecypcoB, Ne 101 6

[Tomemenne ocHaeHo 000pyI0BaHUEM M TEXHHUYECKUMU CPEJICTBAMU OO0yICHHUS.

OcHoBHOE 000pyIOBaHUE:

KomnbroTepHasi TeXHUKa C BO3MOKHOCTBIO MOJKIIOUEHHsI K ceTH «VHTepHeT» U obecredeHrnemM
JOCTyIa B JMEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEpcUTeTa (Kommbrotep 12 mit.,
MYJIbTHMEUHHBI TPOEKTOp 1 1IT., MHOTO()YHKIIMOHATIBHOE YCTPOCTBO 1 mT., mpuHTep 1 1mT.).

Y4eOHO-HarIsI THBIE TIOCOOHS:

[Ipe3enTamym, HEKTPOHHBIE TUCKU C y4eOHBIMU U Y4€OHO-METOAMYECKIMH MTOCOOUSIMU
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