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1. HEJIX OCBOEHUA U CHUITJIMHBI

[lenpto OCBOEHUS IUCHUIUIMHBI «MareMaTuka» sBiseTcsl (OpMHpOBaHHWE Yy CTYJICHTOB
HaBBIKOB JIOTUYECKOTO MBIIUJICHUS; TMPAKTUYECKUX HABBIKOB UCIOJIb30BAHUS MaTeMaTHYECKUX
METOJIOB M (pOpMYII, @ TaKKE€ 03HAKOMJICHHE C OCHOBAMH TEOPETUUYCCKUX 3HAHUU MO KIACCHYECKUM
paszzienaM MaTeMaTHKd M TOATOTOBKAa B O0JACTH TIOCTPOCHHS W HCIOJIB30BAHUS PA3IMYHBIX
MaTeMaTUYECKUX MOJICIICH.

3amaun:

— TMOJY4YeHUE OCHOBHOTO MPEACTABIICHUS] O MAaTEeMaTHUYECKUX METOJaxX JJisi PEIICHUs 3a1a4
M3MEpPEHUs] B DKOHOMHKE, B YAaCTHOCTH, C HCIOJIb30BAHUEM COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHI;

— OCBOEHHE COBPEMEHHBIX METOJIOB M MaTeMAaTHUUYE€CKOTO0 MHCTPYMEHTApHUS PEIICHUS 3a71a4
B DKOHOMHKE.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Juctummmaa «MaTemaTnkay OTHOCUTCS K 00s3aTeIbHOM YacTH y4eOHOTO IIaHa.
HpepeKBI/ISI/ITBI AUCHUIUIMHBI: AWCHUILUIMHA OIMPACTCA HAa 3HaHWC IPEAMCTOB OCHOBHOH
00pazoBaTeIbHON MPOrpaMMBbl CpeaHEro (T0JTHOTO) 00I1ero 0opa3oBaHus: MaTeMaTHKA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA IO JUCHUIIJINHE

HnaHpreMHe PE3YIbTAThL 06yquI/1$1 o JUCHUIINIMHE, COOTHCCCHHBLIC C INNIAHUPYCMBIMU
pesynbTaTamu ocBoeHus1 OITOIT (KoMIeTeHITMAMU U HHAMKATOPaMH JOCTHKEHUST KOMITCTCHITHH ).

[TnmanupyemMsie pe3yabTaTbl 00ydeHHsI 110
Kon ¢popmupyemsix YpoBeHb OCBOEHUS JUCLUIUINHE, B COOTBETCTBHH C
KOMIIETEHIIUH KOMIIETEHLIUN WHIUKATOPOM JIOCTHKEHUS KOMIIETEHIIUN

3HaTh: ponb U 3HaYeHUE HH(popMaUU U
UH(POPMAITMOHHBIX TEXHOJIOTHHA B
YIPABICHUH MIPEANIPUATHEM;

OIIK-5 - crtocoOHOCTBIO

aHaAJIM3UPOBATH
C3VIILTATEL YMersb: onpenensaTe nHHOPMALMOHHBIE
pesy . YactuyHoe OCBOEHME NOTPEOHOCTH YIPABICHUS Ha PA3INIHbBIX
HCCIIEIOBaHHM B
KOMIIETEHLIUN YPOBHSIX;

KOHTEKCTE IIeJICH 1
3a7a4 CBOEH
OpraHu3aIuu

Baagerb: HaBbIKAMU HCIOIb30BAHUS
UH(POPMAINH B LEJAX YIIPABIECHUYECKOTO
ydeTa; HaBbIKaMH cOopa u 00paboTKH
YUYETHO-YIPABJICHYECKOH HH(OpMauu

4. OBFBEM U CTPYKTYPA JNCHUIIJIMHBI

TpynoeMKoCTh JUCIUILTHHBI COCTaBIseT 8 3aueTHbIe eNUHUIIBI, 288 yaca.

KonraktHas pabora —
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1 AHaJ'IE/ITI/I'-IeCKaSI TeOMETpHS U 1 1-2 8 8 8 8/50%
JIMHEHHas anrebpa
2 Bsenenue B ananu3 1 3-4 4 4 4 4/50%
Juddepenmmansaoe
3 ncyucieHne QyHKIUI OTHOMI 1 5-6 8 8 8 4/50% Peiitunr-konrposns 1
TIEPEMEHHOMN
IIpumenenune
I GepeHIHaIEHOT0
4 | ycuuCIeHus ISl UCCIISOBAHMS 1 7-8 8 8 8 8/50%
(GYHKIUMI 1 TIOCTPOCHUS
rpaduKoB
5 | HeonpeneneHHblii HHTErpal 1 |910| 8 8 8 8/50%
Bcero 3a 1 cemectp 1 36 36 36 36/50% 3auer
6 OnpeneneHHblil HHTerpas 2 |11-12| 8 8 18 8/50% PeiituHr-KOHTpOIH 2
7 | PyHKIM HECKOMbRITX 2 |13-14| 4 | 4 18 4/50%
MIEPEMEHHBIX
8 | Psmpr 2 15 8 8 18 8/50%
OOBIKHOBEHHBIE
9 T depeHIanbHbIE U 2 |16-18| 16 16 18 16/50% PelTHHT-KOHTP OB 3
Pa3HOCTHBIC YpaBHEHHS
Bcero 3a 2 cemectp 2 36 36 72 36/50% Ak3ameH (36)
HTOro no AuCUMIIAHE 1-2 72 72 108 72/50% 3auer, Jx3amen (36)

Conepmalme JEKIMUOHHbIX 3aHSATHH 110 AUCHUIIJINHE

PA3JIEJI 1. AHAJIUTUYECKASI TEOMETPUS U JINHEWHAS AJITEBPA

Tema 1.1. [IpsimoyronbHas u aduHHAS CUCTEMBI KOOPAUHAT. METO KOOPIUHAT.

Tema 1.2. KommiekcHbie 4ucia, nelcTBUS ¢ HUMHU. M300pakeHne KOMIUICKCHBIX YHCEN Ha
IJIOCKOCTH. MOJyNb U apryMEeHT KOMIUIEKCHOTO uucia. AnreOpanueckas U TPUTOHOMETpHUYECKas
dbopmbl  3amucu  KOMIUIEKCHOTo 4ucia. Popmyna Oiinmepa. I[lokazarensHas Qopma 3amucu
KOMIUIEKCHOTO unciia. KOpHU U3 KOMITJIEKCHBIX YHCET.

Tema 1.3. Bekropsl. JIuHeiiHbIe omnepanuu HajJ BEKTOpaMu. Hampapisiomme KOCHUHYCHI U
JUIMHA BEKTOpPaA. Y CJIIOBHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansipHoe ImpoHU3BEJCHHWE BEKTOPOB W €ro CcBoMcTBa. J[JinHa BEKTOpa W yrog
MEXKy IBYMSI BEKTOpPAMH. Y CIOBUE OPTOIOHAIIBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BekTOpoB. PazioxeHue BeKkTOpa MO cUCTeME BEKTOPOB. JIMHeHHas
3aBUCHMMOCTh M HE3aBHCHUMOCTb, 0a3WChl W paHr CHUCTeMbl BekTopoB. IIpoctpanctBo R".
OpTOroHanbHOCTb.

Tewma 1.6. Matpunpl. JleictBus ¢ matpuriamu. O6paTHas Matpuiia. Panr MaTpuisI.

Tema 1.7. Omnpenenurenu. CBoicTBa omnpeaenuTencii. AnreOpandyeckue JOMOJHCHHUS H
MUHOpEI. Briunciienue onpenenuTens pa3iokKeHHeM Mo CTPOKe (CTOOIy).

Tema 1.8. Cucremsl nuHelHbIX ypaBHeHH. Metona [Maycca. Teopema Kponekepa-Kanemnu.
®opmynsl Kpamepa.

Tema 1.9. OpHOponHBIE CHUCTEMBI JIMHEMHBIX ypaBHEHHH. @yHIaMeHTajabHas CHCTEMa
pElIEHU.

Tema 1.10. OO1ee perieHne cucTeMbl IMHEHHBIX YpaBHEHUI B BEKTOPHO (opme.

Tema 1.11 VYpaBHeHue nMHUN IUIOCKOCTH. Pa3nuunble (QopMbl ypaBHEHHS HpsAMOil Ha
IJIOCKOCTH. YTOJI MEXy IPSMBIMH. PaccTosiHME OT TOUKH JI0 MPSAMOM.

Tema 1.12 KpuBsle BTOpOro mnopsiika: OKpPYXHOCTb, JJUIMIIC, rumepOosa, mapabona, HX
r€OMETPUYECKHUE CBOMCTBA U yPAaBHEHUSI.

Tema 1.13. VYpaBHEHHMS IUIOCKOCTM M MNPSMON B IPSAMOYTOJIBHONW CHUCTEME KOOpIMHAT.
VYcnoBus mapayuiebHOCTH U MEPIEHAUKYISIPHOCTU. YTIbl MEXIY JIBYMS IUIOCKOCTSIMH, MEXIY
JIBYMSI IPSIMBIMH, MEXAY MPSAMOU U MI0CKOCThIO. [Ipsimbie 1 TuiockocTu B ahpUHHOM IMPOCTPAHCTBE.

Tema 1.14. IloBepxHOCTH BTOpOTrOo nopsaka. ['eomeTpudeckre cBONCTBA ATUX MOBEPXHOCTEN,
ucclieloBaHue ux (POPMbI METOJJOM CEUCHHH.




Tema 1.15. EBknnnoBo npocrpanctBo. HepaBenctBo Komn-bynsikoBckoro. OpTroroHanbHbli
6a3uc. [Ipouecc oproronanuszanuu. Pa3noxkeHne BeKTopa 1o OpTOroHaJIbHOMY Oa3ucy.

Tema 1.16. CoOcTBeHHBIE 3HA4YEHHUS M COOCTBEHHBIE BEKTOPHI MATPHUIl M HX CBOWCTBA.
Teopema o 6asuce npoctpanctBa R" U3 coOCTBEHHBIX BEeKTOPOB MaTpHIlbl. COOCTBEHHBIC BEKTOPBI
CUMMETPUYECKON MaTPHULIBIL.

Tema 1.17. KBagpatuunsie dopmer R". Tlonstue kaHOHMYecKuii Gasuc. YcioBue SIKOOH.
[Tos10)KUTENHHO M OTPUIIATETHLHO OIpeesieHHbIE KBaapaTuynabie popmbl. Kpurepuii CuibBectpa.

Pa3znen 2. BBEAEHUE B AHAJIU3

Tema 2.1. MuoxecrBa. Omepanuy Haj MHOXecTBaMHU. UYMCIOBBIE MHOXecTBa. | 'paHu
MHOKeCcTB. MHOkectBa B R". Bsimykiisie MHOXecTBa ¥ uX CBoicTBa. COOTBETCTBHE MHOMKECTB.
CuetHble U HecueTHble MHOXKeCTBA. OTHOMIEHN. OTHOIIEHUS TOXKAECTBA U YIOPSAI0OUEHHOCTH.

Tema 2.2. ®ynkuus. DyHknuonanbHoe oTHoumieHue. CootBercTBHe. CrocoObl 3aiaHusl.
OcHOBHBIE AJIEMEHTapHbIE PYHKIIUHU, UX CBOICTBA U IpaQUKH.

Tema 2.3. YwucnoBble mnocienoBarenbHOCTH. [lpeaen 4uUCIOBOW MOCIEAOBATEIBHOCTH.
beckoneuyno  Mambie u  OeckoHeyHO  Oosbmine — BenWuuHBL — CBOWMCTBA  CXOISIIUXCS
IIOCJIEI0BATEIBHOCTEN.

Tema 2.4. AnreGpandeckre KOMITO3UIIMM YUCIOBBIX TMOCIIEIOBATEILHOCTEH M UX TIPENIEIbI.
Kommno3zumun ¢ HeompeneneHHOCThio.  [Ipu3Haku  CcymiecTBOBaHMSI  Mpeleia MOHOTOHHOM
OTPaHMYEHHOU nociiefoBaTenbHOCTH. [lepBrIil 1 BTOpO# 3amedarenbHble peaensl. Jlemma Kanropa.
Teopema bousbiiano-Beiiepuirpacca. [Tpusznak bosibnano-Komu.

Tema 2.5. Monotonnbsie ¢yakimu. Kommosumms u cynepmosuiius (ynkmuit. [Ipenen
¢yukuun B Touke. [lpemen ¢ynknum B OeckoHeyHocTH. IIpenensl MOHOTOHHBIX (PYHKUIHH.
HemnpepsiBHOCTh (DyHKIIMIT B TOuke. HempephIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (YHKIWNA. THITBI
pa3pbIBOB.

Tewma 2.6. CpaBHeHHE O€CKOHEUHO MaJBIX (DYHKITUH.

Tewma 2.7. CpoiicTBa (pyHKIIMIA, HEMPEPHIBHBIX HA OTPE3KE: OTPAaHUUYECHHOCTh, CYIECTBOBAHUE
HauOOJIBIIETO U HAUMEHBILIETO 3HAYEHHH, CylIECTBOBAaHUE MMPOMEKYTOUHBIX 3HAUCHHH.

Paznen 3. IM®P®EPEHIIMAJIBHOE UICUUCJIEHUE ® YHKIIMI OJJHOM MEPEMEHHOM

Tema 3.1. IlpousBogHas (yHKIIMH, €€ TEOMETPUUYECKUM CMBICT M CMBICI B TPHUKIATHBIX
3a/1a4ax (CKOPOCTb, MIIOTHOCTD). DNACTUYHOCTH (DYHKIIHH.

Tema 3.2. IlpaBuna HaxOoXAeHHS MNPoW3BOAHOW. I[IpomsBomHas cClIOXKHOWM W 0OpaTHOM
¢dbyakuuu. JuddepenunpoBanne GyHKIHHI, 3aJaHHBIX HESBHO U MMaPAMETPUUYECKH.

Tewma 3.3. Ilonsarue dyaknuu, muddeperaupyemoit B Touke. Juddepennuan GpyHKIUU u ero
TreOMETPUYECKUN CMBICTT.

Tema 3.4. [IpousBoaubie u nuddepeHranbl BHICIINX TOPSIKOB.

Tema 3.5. Teopemsr depma, Posts, Jlarpanka, Ko, nx npumenenue. [IpaBuo Jlonurans.

Tema 3.6. Muorouien u popmyna Teitnopa. [pencraBnenne byukuuii exp(X), sin(x), cos(x),
In(1+x), (1+x)° mo dopmyse Teitnopa.

Pazgen 4. IPUMEHEHUE JU®PEPEHIIUAJIBHOI'O HCYUCJJIEHUA 1JIA
UCCJENOBAHUSA ®YHKIIMIA U TIOCTPOEHUS UX TPA®UKOB

Tema 4.1. VYcioBuss MOHOTOHHOCTH (YHKUMH. OKCTpeMyMbl (yHKIMH, HE0OXO0AMMOE
ycnoBue. Jlocratounsle ycioBusi. OTbICKaHHE HAaHOOJIBIIETO M HAaMMEHBIIErO 3HauYeHUH (YHKIUH,
middepeHrpyeMoii Ha OTpe3Ke.

Tema 4.2. UccnenoBanue BoimykiocT pyHkunu. Touku neperuoda.

Tema 4.3. AcuMnToThl rpaduka GyHKIUH.

Tema 4.4. O6mas cxema uccienoBaHus QyHKIMK U TIOCTPOCHUS ee rpaduka.

Tema 4.5. YpaBHeHHE KacaTeIbHON U HOPMAJIU K IUNIOCKOM KPUBOM B JAHHOM TOUKE.



Pasnen 5. HEOIIPEJIEJEHHBIA UHTETPAJI
Tema 5.1. IlepBooOpasnas ¢ynkuus. HeonpeneneHHblii MHTErpain U ero cBoicTBa. Tabmuua
UHTETpajoB.
Tema 5.2. MeToapl MHTErpUpOBaHUSA. 3aMEHa NEPEMEHHOW, MHTETPUPOBAHHUE I10 YACTAM.
WHTerpupoBaHue parMoOHAIBHBIX BBIPAKCHUN, TPUTOHOMETPUYECKUX (DYHKIHMHA, HEKOTOPBIX
UppauuoHaIbHbIX QyHKUMN. [ToHsATHE 0 HEOEPYIIMXCS MHTErpaIax.

Pazzen 6. ONPEJEJEHHBIN WHTEI'PAJI

Tema 6.1. 3amaum, mpuBOAALIME K MOHATHIO ONpeAeNeHHOro HHrerpana. OrnpeneseHHbIH
MHTErpaJl, €ro reOMETPUYECKUN CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JIeiiOHulla, ee npuMEHEHHUE JUIsl BBIYUCIIEHUS ONPEICICHHbIX
MHTErpajoB.

Tema 6.3. 3ameHa nepeMeHHO B OINpe/IeICHHOM UHTETpalle, MHTETPUPOBAHKE 0 YaCTSIM.

Tema 6.4. [Ipunosxenus onpeaeaeHHbIX UHTETPAJIOB.

Tema 6.5. HecoOGcTBeHHbIE MHTErpasibl. MIHTErpupoBaHue HEOrpaHWUYEHHBIX (PYHKIUH U 1O
OecKOHEYHOMY MPOMeXyTKy. HecoOcTBeHHbIE MHTErpajibl OT MOJIOKUTENbHBIX GyHKUMNA. [Ipu3Haku
CpaBHEHHSI.

Tema 6.6. JIBOMHON ¥ TPOWHOM MHTErpalibl, UX CBOMCTBA. BhIUncIeHNE KPATHBIX HHTErPAIIOB
MTOBTOPHBIM HHTETPUPOBAHUEM.

Pazgen 7. ®YHKHIUU HECKOJIBKUX IIEPEMEHHBbIX

Tema 7.1. @yHKIMM HECKOJbKUX NepeMeHHbIX. OOmacte omnpenenenus. [lpenen dynkuu.
HenpepsiBHOCTS.

Tema 7.2. Yactusie nmpousBojubie. [lonuelit nuddepennnan, ero reoMeTpU4ecKHii CMBICI,
CBSI3b C YaCTHBIMM ITPOU3BOIHBIMU, IPUMEHEHHUE B IPUOJINKEHHBIX BBIUNCIICHHSIX.

Tema 7.3. YacTHble mNpOW3BOAHBIE W TMOJHBIE AU(PPEPEHIINATIBI BBICIIUX TOPSIIKOB.
He3aBucuMocTh cMeIIaHHbIX IPOU3BOAHBIX OT MOPsIKa AU (HEepeHIUPOBAHMSL.

Tema 7.5. DOkcrpeMymbl (QYHKIMM HECKOJBKHX IepeMeHHbIX. HeoOxomumoe ycnoBue
skcTpeMyma. Hawmbosbpliee W HavMeEHbIIee 3HAYeHUS (YHKIIMM B OTPAHUYCHHOW 3aMKHYTOM
oOmnacTH.

Tema 7.6. YcnoBHbIl 3kcTpeMyM. Meton MHokutenen Jlarpanwxka. [Ipumepbl npruMeHeHH
IIPY IIOUCKE ONITUMAJIbHBIX PEILICHUM.

Paznen 8. PSAbI

Tema 8.1. Ilonstue uucioBoro psiga U ero cxomumoctu. Kpurepuit Komum cxogumocTtu
yrcnoBoro psaga. Heooxonumoe ycnoBue cxoauMocTi. CBOMCTBA CXOAAIIUXCS PSAAOB.

Tema 8.2. Ilpu3Haku CXOOUMOCTH PSAOB: OOMIMN MPU3HAK, MPU3HAK CPABHEHMS, MPU3HAK
Ko, npusnak J[anamGepa, HHTErpaibHbIN Tpu3Hak Ko,

Tema 8.3. IloHsiTe 3HAKONMEPEMEHHOTO psa, aOCOIIOTHO CXOJSIIErOocs psla, YCIOBHO
cxozserocs psajga. Teopema upuxiie. Teopema Pumana.

Tema 8.4. [lonsitue 3Hakouepenyromerocs psaa. [Ipusnak Jleitbuuna.

Tema 8.5. Ilonsatue dyHkuuoHaapbHOro pana. Ob6macts cxogumoctu. Kpurepuii Komun
paBHOMepHOM cxoaumocTtu. [Ipusnak Beitepirpacca.

Tema 8.6. CBolicTBa pABHOMEPHO CXOAALIUXCS PATOB.

Tema 8.7. Crenennsie psabl. Teopema Abens. Paanyc cXoIMMOCTH M CIOCOOBI €ro
onpeneneHusi. CBOMCTBA CTENEHHBIX PSIIOB.

Tema 8.8. UnaTerpupoBanue u nudhepeHnpoBaHue CTENEHHBIX PSAIOB.

Tema 8.9. Psager Teitnopa u Maknopena. IlpumeHeHue psoB K HpUOIHKEHHBIM
BBIYUCIICHUSIM.

Pazgen 9. OBBIKHOBEHHBIE IU®OEPEHIIUNAJIBHBIE 1 PASHOCTHBIE YPABHEHUSA
Tema 9.1. JuddepenunanbHbie ypaBHEHHs TMepBOro mopsaka. OCHOBHBIE TMOHSATHSL:
olpenieNieHue, pelieHue, olliee peleHue, 4acTHoe peuleHne auddepeHnnantbHoro ypaBHEHHS



nepBoro rmnopsaka. Teopema Komm o CylmiecTBOBaHMM U €AMHCTBEHHOCTH pemieHust (6e3
noka3atenbeTBa). MHTerpanmbHas kpuBas. Hawanmpabie ycmoBms. 3amaua Komm. OcoOble TOYKH.
I'eoMeTpuueckuii CMbICT YpaBHEHHS IIEPBOTO MOPSIIKA. DIEMEHThI KAUECTBEHHOI'O aHAIM3a.

Tema 9.2. luddepeninanpaple ypaBHEHUS MEPBOTO MOPSIKA. BUAbI ypaBHEHUH W METOIbI
peleHus. YpaBHEHMS C pa3lIeisIOLIMMUCS IepeMeHHbIMU. HemnonHele ypaBHeHud. JIMHENHBIE
YpaBHEHUS, OJTHOPOJAHbIE U HEOAHOPOIHBIE.

Tema 9.3. luddepernmansabie ypaBHEHUS BTOpPOro nopsiaka. OcHoBHBIC MOHSTHS. Teopema
Kommu o cymecTBoBaHMM W €IMHCTBEHHOCTH pemieHust (0e3 moka3arenbcTBa). 3amada Kormm.
VYpaBHEHMUS], TOMYCKAIOLUE TOHUKEHHUE MOPSIIKA.

Tema 9.4. JluddepeHumanpHple ypaBHEHHs BTOpPOTO TNopsiaka. JlnHeiHble ypaBHEHUS,
OJIHOPOJIHBIE U HEOIHOPOAHBIE.

Tema 9.5. Jluneitnsle nuddepeHnranbHble ypaBHEHUS BTOPOrO MOPSAAKAa ¢ MOCTOSHHBIMU
koa¢d¢punmentamu. Kpaepas 3anayva.

Tewma 9.6. luddepeniinanpHbie ypaBHEHUS BBICIIUX MOPsIKOB. CrucTeMa ypaBHEHUH TIEPBOTO
nopsiaka. Hopmanenas popma. Teopema Komru. 3amaua Komu u kpaeBast 3aja4a Jiyisi ypaBHEHHs N-TO
nopsiaka. JInHeitHple ypaBHEeHUs N-TO nopsiaka. JIMHEeWHbIe ypaBHEHUS N-TO MOpsiIKa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu.

Tema 9.7. Jluneiinple 0ObIKHOBEHHBIE pa3HOCTHBIE ypaBHEHUs. OcHOBHBIE OHATUA. CeTKU U
cetouHble GyHKIMH. OTHOPOAHBIE U HEOHOPOAHbIE YpaBHEeHUs. CBOMCTBA pelIeHni.

Tema 9.8. PemieHue JMHEHHBIX OOBIKHOBEHHBIX DPAa3HOCTHBIX YPaBHEHHMH C TOCTOSTHHBIMU
koa¢hpunmentamu. [Ipumepsl. CucTeMbl JIMHEWHBIX pa3HOCTHBIX YPaBHEHHM MEPBOTO MOPsAKa.

Conep:kaHue NPaKTHYECKUX 3AHATHIA 110 JUCHMILIUNHE

PA3JIEJI 1. AHAJINTUYECKASI TEOMETPUS U TUHENHAS AJITEGPA

Pemrenue 3agay mo remMam:

Tema 1.1. KommiekcHbie 4uciia, nedcTBUS ¢ HUMHU. M300pakeHne KOMIUICKCHBIX YHMCEN Ha
IJIOCKOCTU. MOJyllb U apryMeHT KOMIUIEKCHOTO uucia. AnreOpanueckas U TPUTOHOMETpHYECKas
dbopmbl  3amucu  KOMIUIeKCHoro uwmcia. Popmyma Oinepa. I[lokazarenbHas ¢dopma 3anucu
KOMILJIEKCHOTO 4ucia. KopHM W3 KOMIUIEKCHBIX uucesl. Bektopsl. JluHelHble omepaunuu Haj
BekTopamu. CKalsipHOE MPOU3BEICHHUE BEKTOPOB U €ro CBOMCTBA. J[JMHA BEKTOpa M yrosl MEXIY
nBymst BekTopaMu. Cuctema BeKTopoB. PasznoskeHne BeKTopa 1o cucreMe BEKTOPOB.

Tewma 1.2. Matpunpl. JleictBus ¢ matpuriamu. O0patHas Mmarpuiia. Panr maTpuiipl.
Omnpenenurenu. CBoiicTBa onpeaennuTeneid. Anredpandeckue TOMOJTHEHUSI 1 MUHOPBI. Beraucinenue
OTIpeeNIUTEINsI pa3IoKEHUEM 110 cTpoke (cTodIy). CrucTteMbl TMHEHHBIX ypaBHeHUI. Metox ["aycca.
Teopema Kponekepa-Kanemnu. ®opmyiner Kpamepa.

Tema 1.3. OpHOpOIHBIE CHUCTEMBI JHMHEMHBIX ypaBHEHMH. @yHIaMEHTajbHas CHCTEMa
pemienuii. O61ee peleHne CUCTeMbI JIMHEHHBIX ypaBHEHUN B BEKTOPHOH (hopMe. YpaBHEHHE TUHUI
mwiockocTu. Pasnmuunbie (opMbl ypaBHEHHs NPSAMON Ha IJIOCKOCTH. YTOJI MEXIY HpPSIMbIMU.
PaccrosiHue oT TOUKHM 10 TPAMOIA.

Tema 1.4. Kpuble BTOpPOro mnopsaka: OKPYKHOCTb, JJUIMIIC, TurepOoia, mapabona, ux
F€OMETPUUECKHE CBOMCTBA M ypaBHEHMs. YPaBHEHUs IJIOCKOCTH U MPSIMOM B MHPSIMOYTOJIbHOMI
CUCTEME KOOpAMHAT. YCJOBHUS MApPaLUIETbHOCTH M TNEPIEHAUKYISIPHOCTH. YTIbl MEXIY IBYMS
MJIOCKOCTSIMU, MEXAY ABYMS HPSMBIMHU, MEXAY MNPSAMOM M IJIOCKOCTHIO. IIpsiMble M MIOCKOCTH B
adbdunHOM mpocTpaHcTBe. [loBepxHOCTM BTOpOTO TMOpsAAKa. ['eomeTpuyeckue CBOICTBA ITUX
MMOBEPXHOCTEH, UCCIeA0BaHNEe UX (POPMBI METOJIOM CEYCHHIA.

Paznen 2. BBEJJEHUE B AHAJIN3
Pemenue 3anau no temam:
Tema 2.1. ®Oynkiusa. dynkunoHambHoe oTHouieHue. CooTBercTBHE. CrnocoObl 3amaHusl.
OcHOBHBIE ANIeMEeHTapHbIe (PYHKINHU, UX CBOMCTBA U Tpaduki.  YUHMCIOBBIE MOCIEI0BATEIBHOCTH.
[Ipenen uucioBoil mocienoBaTeIbHOCTH. beckOHeUHO Majble M OECKOHEYHO OOJIbIIME BETUYHHBL



CBoiicTBa CXOAALINXCS MOCIIEAOBATEIFHOCTEH.  AnreOpanyeckue KOMIIO3ULIUU YUCJIOBBIX
IIOCJIENOBATEIBHOCTE M HUX Inpexaensl. Kommnosunuu ¢ HeonpenesneHHOCThro.  IIpu3Haku
CyILLIECTBOBAHUSA IpeJena MOHOTOHHOM OIPaHMYEHHOM MocienoBaresbHOCTU. [lepBblli M BTOpOH
3amedarenbHble  npenensl.  Jlemma Kantopa. Teopema bosbnano-Beiepmtpacca. Ilpusnax
bosbiano-Komm.

Tema 2.2. Ilpemen ¢ynkmum B Touke. [Ipemen ¢ynkumm B Oeckoneunoctu. [Ipenerns
MOHOTOHHBIX (PYHKIIUH. HenpepeiBHOCTh  (QyHKIIME B TOuke. HempepsIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKUui. Tursl pa3peiBoB. CBOWCTBA  (YHKIHMA, HENPEPHIBHBIX Ha  OTpE3Ke:
OTPaHUYEHHOCTb, CYIIECTBOBAHME HAWOOJBIIET0O W HAUMEHBIIETO 3HAUEHUM, CYyIECTBOBAHUE
IIPOMEKYTOYHBIX 3HAYECHUH.

Paznen 3. JM®P®EPEHIIMAJIBHOE NCYUCJIEHUE ® YHKIIUIA OJHOM MEPEMEHHON

Pemrenue 3aga4d no remam:

Tema 3.1. TlpousBoanHast ¢GyHKIUH, €€ TEOMETPUUYECKUN CMBICT M CMBICT B TPHUKIAIHBIX
3aJ1a4yax (CKOpOCTb, IUIOTHOCTH). DNacTUYHOCTh GyHKUMU. [IpaBuiia Hax0XAEHUS TPOU3BOTHOM.

Tema 3.2. IlpousBoaHasi cioxHOW U oOpatHoi ¢yHkiuu. [uddepenunpoBanue QpyHKIUMH,
3aJJaHHBIX HESIBHO U IMapaMeTPUUYECKH.

Tema 3.3. Ilousatue pynkuu, aupdepenuupyemoit B Touke. Auddepenunan GyHKIUU U €ro
reoMeTpudeckuii cMbici. [IponsBoanbie n auhepeHInaIbl BRICIIUX TOPSAKOB.

Tema 3.4. Teopembl @epma, Pons, Jlarpanxka, Komu, nx npumenenue. [IpaBuno Jlonurans.
Mmuorounen u dpopmyna Teinopa. IIpencrasnenue ¢pynkimii exp(x), sin(x), cos(x), In(1+x), (1+x)°
o gopmysne Teitnopa.

Paznen 4. IPUMEHEHUE JU®®EPEHIIUAJIBHOI'O HCUYUCJIEHUSA 1JIA
HCCJENOBAHUS ®YHKIIMI U ITIOCTPOEHUS NX TPA®UKOB

Pemrenue 3agay mo remMam:

Tema 4.1. VYcmoBus MOHOTOHHOCTH (YHKIIMH. OKCTpEMyMbI (DYHKIIMH, HEOOXOIUMOE
ycnoBue. JlocTaToyHbIe YCIOBHUSL.

Tema 4.2. Ortpickanue HauOOJIBIIETO W  HAUMEHBIIEro  3HAYeHWW  (QYHKIUH,
muddepeHupyemMoit Ha OTpe3Ke.

Tewma 4.3. UccnenoBanue BBIMYKIOCTH (QYHKITUH.

Tema 4.4. Touku nepernda. AcumnToThl rpaduka GyHkiuu. OOIas cxema HCCICIOBaHUS
(GYHKIMHM U TIOCTPOEHHUA ee rpaduka. YpaBHEHHE KacaTelIbHOW M HOpMajM K IJIOCKONW KPHUBOU B
TAHHOU TOYKE.

Pasnen 5. HEONIPEJIEJEHHBI UHTETPAJI

Pewenue 3agau no remam:

Tema 5.1. [lepBoobpaznas ¢ynkus. HeonpeneneHHbIH HHTErpal U €r0 CBOMCTBA.

Tema 5.2. Tabnuiia HUHTErpaJIOB.

Tewma 5.3. MeToibl MHTErpUpOBaHUs. 3aMeHa NEPEMEHHOM, NHTETPUPOBAHUE 10 YACTSIM.

Tema 5.4. VHTerpupoBaHue palMOHAIBHBIX BBIPAKEHUN, TPUTOHOMETPHUUECKUX (DYHKIUH,
HEKOTOPBIX UppallMOHANbHBIX GyHKIUH. [ToHsTHE O HEOEpyIMXCS MHTErpajax.

Paszen 6. ONPEJAEJEHHBIN UHTEIPAJI

Pewrenue 3amau o remam:

Tema 6.1. 3amaum, nMpuBOAAIIME K TOHATHUIO ONPEAEIEHHOro HHTerpana. OnpenencHHbIN
MHTErpall, €ro reOMETPUYECKUM CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JleiiOHMIa, ee MpUMeHEHHEe JUIs BHIYHUCIEHUS OIpeIeIeHHBIX
MHTETpaJIoB. 3aMEHA IEPEMEHHON B OIIPEJIETIEHHOM MHTErpajie, NHTErPUPOBAHUE TI0 YaCTIM.

Tema 6.3. IlpunoxxeHus oOmpeaeNeHHBIX HMHTErpasoB. HecoOCTBEHHBIE HHTETpaIbl.
WHuTerpupoBanne HEOrpaHWYEHHBIX (YHKIUH M 1Mo OeckOHEYHOMY HpoMexyTKy. HecoOcTBeHHbIE
MHTETPAJIbl OT MOJIOKUTENBHBIX QYHKIMHA. [Ipr3Haku cpaBHEHUS.



Tema 6.4. JIBOWHOM U TpOHHOW MHTErpajbl, UX CBOICTBA. BpluncCiIeHNEe KPaTHBIX HHTEIPaIoOB
IIOBTOPHBIM UHTETPUPOBAHUEM.

Pazgen 7. DYHKIUU HECKOJIBKUX IIEPEMEHHBbIX

Pemenwue 3ana4 no temam:

Tema 7.1. OyHKIIMM HECKOJNBKHX mepeMeHHBIX. O0macte onpenenenus. [lpegen QyHKum.
HenpepriBHOCTh. YacTHble npousBoanble. [lonHbiil auddepennuan, ero reoMeTpu4eckiii CMbICH,
CBSA3b C YAaCTHBIMU IPOM3BOJHBIMU, IPUMEHEHUE B HPUOIMKEHHBIX BBIUMCICHUAX. YacTHbIE
NPOU3BOJHEIE W TONHBIE AuddepeHnnansl BRICHIMX MOPAIKOB. He3aBHCHMOCTh CMENIaHHBIX
IIPOU3BO/IHBIX OT NOpsAAKa AUPPepeHInpPOBaAHUSL.

Tema 7.2. Dxcrpemymbl (QYHKIMH HECKOJBKUX IepeMeHHBIX. HeoOxomumoe ycimoBue
skcTpemyma. Haubonbllee M HauMeHbllee 3HauY€HUS (QYHKUMM B OrPaHUYEHHOW 3aMKHYTOM
obnactu. YcnoBHBIM 3kcTpeMyM. Meton mHoxwurteneil Jlarpamxka. I[lpumepsl npuMeHeHu# mnpu
MTOUCKE ONTUMAJIbHBIX PEIICHUH.

Paszpnen 8. PAIBI

Pemenue 3aga4 no remam:

Tema 8.1. Ilonarne umcnoBoro psaa u ero cxomumoctu. Kpurepuit Komm cxomumocTtu
gucioBoro psga. Heobxoaumoe ycnoBue cxoauMoctd. CBOWCTBA cXOASIMIMXCs psiioB. [lpu3Haku
CXOAMMOCTH DsIIOB: OOMIMM MpHU3HAK, NpU3HAK cpaBHEeHMs, npu3Hak Komm, npusnak [lamamOGepa,
MHTETpaJIbHBIN ITpu3HaK Komm.

Tema 8.2. [loHsTHE 3HAKOMEPEMEHHOTO psja, aOCOIIOTHO CXOJSAIIETOCS psifa, YCIOBHO
cxomsmerocs pana. Teopema [upuxne. Teopema Pumana. Ilonsitue 3Hakodepemyromerocs psia.
[Tpuznak Jleitonwuiia.

Tema 8.3. Ilonstue dyHkuoHampHOTO psga. OOmacte cxomaumoctu. Kputepmit Komm
paBHOMepHOM cxoaumocTH. [Tpusnak Beliepmtpacca. CBolicTBa paBHOMEPHO CXOASAIIUXCS PSIOB.

Tema 8.4. Crenennnie psanel. Teopema AOens. Pammyc cxomgumMocTd W CrocoObI €ro
onpezenenusi. CBoiicTBa cTeneHHbIX panoB. WHTerpupoBanue u auddepeHnnpoBaHie CTETIEHHBIX
PAIOB.

Tema 8.5. Paapr Teiimopa m Makiopena. I[lpumeHeHue psSgoB K NPUOIMIKCHHBIM
BBIYUCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE JTU®OEPEHIIUAJIBHBIE U PABHOCTHBIE YPABHEHUSA

Pemenue 3agay no temam:

Tema 9.1. JluddepennuanpHpie ypaBHEHUs TepBOro Tmopsiaka. OCHOBHBIC TOHSTHS:
ompejieNieHue, pelleHre, oOllee pelieHue, 4YacTHoe perieHne auddepeHInanTbHOTO ypaBHEHUS
nepBoro mopsnka. Teopema Komum o0 cylmiecTBOBaHMM UM €IMHCTBEHHOCTH perneHus (6e3
noka3atenbcTBa). MHrerpanpHas kpuBas. Hawambubie ycnoBus. 3amada Komu. OcoOble TOUKH.
['eoMeTpuueckuii CMBICT YpaBHEHHsI IIEPBOTO MOPsAKA. DIIEMEHThI KaueCTBEHHOTO aHaJIH3a.

Tema 9.2. luddepenumanbable ypaBHEHUSI MIEPBOTO MOPsiIKAa. Buabl ypaBHEHUN U METOIbI
pelieHus. YpaBHEHHUS C pa3AeisioNUMUCs mepeMeHHbIMU. Hemonnbele ypaBHeHus. JIuHelinble
yYpaBHEHUSI, OTHOPOJIHbIE U HEOTHOPOIHBIE.

Tema 9.3. Iuddepenunansupie ypaBHEHUS BTOpoOro nopsiaka. OcHOoBHBIE MOHATHSA. TeopeMa
Komm o cymecrBoBaHuM M €AMHCTBEHHOCTH perneHust (6e3 mokazaTenbcTBa). 3amava Komw.
VYpaBHEHUsI, TONYCKAIOUME TOHUKEHUE TIOPSAIKA.

Tema 9.4. Jluddepenumansupie ypaBHEHHS BTOpPOrO Mopsiaka. JIuHelHbIe ypaBHEHUS,
OJIHOPOJIHBIE U HEOIHOPOIHBIE.

Tema 9.5. Jluneitnsle nuddepeHnnanbHble ypaBHEHUS BTOPOTO TOPSAKA ¢ MOCTOSHHBIMU
koadpunmentamu. Kpaesas 3anayva.

Tema 9.6. luddepennnanbHbie ypaBHEHUS BBICIIUX MOPsAKOB. CUCTeMa ypaBHEHUH TIEPBOTO
nopsinka. Hopmansrast popma. Teopema Komm. 3amaua Kommu u kpaeBast 3aaaya ajas ypaBHEHHUS N-TO



nopsaka. JInHeliHele ypaBHEHUs N-TO nopsiaka. JIMHeHbIe ypaBHEHUS N-T0 NOPsiIKa C IOCTOSHHBIMU
KO3 pULIHEeHTaAMH.

Tema 9.7. Jluneiinple 0OBIKHOBEHHBIE Pa3HOCTHBIC ypaBHEHUs. OCHOBHBIE MOHATHA. CeTKH U
cerouHble (pyHKIKUU. OTHOPOTHBIE M HEOTHOPOAHbIE ypaBHeHUs. CBOICTBA pelIeHUH.

Tema 9.8. Pemienue JIMHEHHBIX OOBIKHOBEHHBIX DPAa3HOCTHBIX YPAaBHEHHMH C IOCTOSIHHBIMU
kodpuuuentamu. [Ipumepsr. CucTeMbl TMHEWHBIX Pa3HOCTHBIX YPaBHEHHH MEPBOTO TOPSIIKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H
B  mpemomaBaHuM  gUCHMIUIMHBI  «MaTemaThka» — HCHOJB3YIOTCA  Pa3HOOOpas3HbBIE
oOpa3oBaTelbHbIE TEXHOJIOTMM KaK TpPAJAWLIMOHHBIE, TaK W C MPUMEHEHHEM AaKTHBHBIX H
MHTEPAKTUBHBIX METOJ0B OOyUEHUSI.
AKTUBHBIE U HIHTEPAKTUBHBIE METO/IbI O0YUECHMUS:
MHTEPAKTUBHBIE JIEKIUH (II0 BCEM TEMaM)

6. OHEHOYHBIE CPEJACTBA JIS1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMH IO UTOT'AM OCBOEHUWS TUCITATLIIAMHBI
U YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOMN PABOTHI
CTYJAEHTOB

6.1. Tekyuuii KOHTPOJIb YCIEBAEMOCTH

PeiiTUHr-KOHTPOJIB 1
1. ChopmynupyiiTe ompeneneHrue TMOHATHS ‘‘CHCTeMa KOOpAMHAT Ha MPsSMOM, Ha TIJIOCKOCTH, B
MIPOCTPaAHCTBE.
2. Uto Ha3bpIBaeTCsl 6a3MCOM CUCTEMBI KOOPAMHAT HA MPSIMOM, Ha TIIIOCKOCTH, B POCTPAHCTBE?
3. Uto Ha3bIBaeTCAd BEKTOPOM?
4. Kak 3amatb BEKTOp, OMNPEACIUTh €ro JWHY, HAIMpaBICHUE M MPOCKIUU B JIEKAPTOBOM
MPSIMOYTOJIbHON CUCTEME KOOPJMHAT Ha IJIOCKOCTH, B MPOCTpaHCTBE?
5. Uro Ha3pIBaeTcs JEKapTOBOM OPTOHOPMHUPOBAHHON CHUCTEMON KOOpPAMHAT Ha IUIOCKOCTH, B
MpoCTpaHcTBe?
6. 3anumuTte QOpMyITy pPas3lIoKEHHs BEKTOpa Ha COCTABIISIOIIME B ACKAPTOBOW MPSAMOYTOJIbHOMN
CUCTEME KOOPJIMHAT Ha MJIIOCKOCTH, B IPOCTPAHCTBE.
7. YTo Ha3bIBaeTCA painyCOM-BEKTOPOM?
8. 3ajmaiiTe TOUKY U HApUCYUTE €€ MOJIOKEHHUE Ha MPSIMOM, Ha IIJIOCKOCTH, B POCTPAHCTRBE.
9. 3apmaiiTe KOOpAMHATHI YETHIPEX BEPIIMH TPEYrOJbHOW MNUpPaMUbl W HAPUCYHUTE IMOJIOKEHUE
MUpPaMHIbI B IPOCTPAHCTBE.
10. 3anummure GopMyny pacCTOSIHUSI MEXKIY IBYMsI TOUKaMU Ha TUIOCKOCTH, B IPOCTPAHCTBE.
11. Yto Ha3bIBaeTCs CKaJSPHBIM MPOU3BEACHUEM JIBYX BEKTOPOB; CKAJSPHOE MPOU3BEICHHE — ITO
YHCIIO WK BEKTOP?
12. 3anumure GopMyny CKaIIpHOTO MPOU3BEACHUS Yepe3 KOOPIUHATHI IEPEMHOKAEMbIX BEKTOPOB.
13. Kak onpeenuTs yroi MexXy AByMsI BEKTOpPaMH C TIOMOIIBIO CKaJIIPHOTO MPOU3BEACHUA?
14. KakoBbl criocoObl 3amaHUsl MPSMOM, 3aMUIIKTE pa3iudHble (OPMBI ypaBHEHUS MPsSMOM Ha
MJIOCKOCTH.
15. KakoBsl criocoObl 3aaHUs TIOCKOCTH, 3alHIIUTE pa3iuyHble (GOpPMbI YpaBHEHHUS TUIOCKOCTH B
MIPOCTPAHCTBE.
16. Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMH, KOMILIAHAPHBIMU ?
17. Yto Ha3bIBaeTCS MaTpULICii?
18. Yo Ha3bIBaeTCs ONpPENEIUTENIEM MAaTPULLBI?
19. Kak BBIUMCIUTH ONPEAENUTENb 2-T0, 3-TO U N-TO MOPSAJIKAa METOJIOM Pa3JIOKEHHS MO AJIEMEHTaM
m000# CTPOKH U TF0O0TO cTONMO1IA?
20. Yto Ha3bIBae€TCSI BEKTOPHBIM MPOU3BEACHUEM JBYX BEKTOPOB; BEKTOPHOE MPOU3BEJCHHE — 3TO
YUCJIO UK BEKTOP?
21. 3anummuTe GopMyiTy BEKTOPHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX BEKTOPOB.



22. Kak onpeenuTh II01aib TPEYroabHUKA C IOMOLIBI0 BEKTOPHOTO

MIPOU3BEJICHNUS, KAKOBBI JIOJDKHBI OBITH UCXOTHBIC TaHHBIE?

23. YUto Ha3bIBaeTCA CMEIIAHHBIM IIPOU3BEIECHUEM TPEX BEKTOPOB; CMELIAHHOE IIPOU3BEICHHUE — 3TO
YUCJIO U BEKTOP?

24. B yeM COCTOUT T'€OMETPUUYECKUI CMBICII CMELIEHHOT'O IIPOU3BEIEHUS TPEX BEKTOPOB?

25. 3anummute (QOpMYyNay CMEIIAHHOTO TPOU3BEICHUS 4Yepe3 KOOPJIMHATHI TEPEMHOXKAEMBIX
BEKTOPOB.

26. 3anuuuTe ycaoBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB € IIOMOIIbIO CMEIIEHHOTO ITPOU3BEACHUS.
27. BeiBeauTe ypaBHEHHUE IUIOCKOCTH € IOMOIIbIO YCIIOBUS KOMITJIAHAPHOCTU TPEX BEKTOPOB.

28. Kak onpenenuTs 00beM TPEyroJibHOM MUpamMHIbl C IOMOILBIO CMEIIAHHOTO MPOU3BEACHUS TPEX
BEKTOPOB?

29. 3anumure ypaBHEHHUE IJIOCKOCTH, MPOXOASIIEH uyepe3 TpU 3a/JaHHble TOYKH; B YEM COCTOUT
CMBICIT KO3(PPUIIMEHTOB STOTO YpaBHEHUS?

30. KakoBbI criocoObl 3a1aHus IPSIMOM B IPOCTPAHCTBE?

31. 3anumure ycaoBue KOJUIMHEAPHOCTHU JABYX BEKTOPOB.

32. 3anumuTe KAHOHUYECKHE YPAaBHEHUS MPSIMON B ITPOCTPAHCTBE.

PeiiTHHT-KOHTPOJIb 2
1. YUTo Ha3bIBaeTCS KPUBBIMU JIMHHUSAMHU BTOPOTO MOpsiaka?
2. 3anumure o0IKe ypaBHEHUS! KPUBBIX JIMHUN BTOPOTO MOPSIIKA.
3. YTo Ha3bIBAE€TCS OKPYKHOCTBIO, B Y4EM COCTOUT OCHOBHOE CBOMCTBO OKPYKHOCTH?
4. 3anuImunTe KAHOHUYECKOE YPAaBHEHHUE OKPYKHOCTH.
5. Kak mo BuAy KaHOHWYECKOTO YpaBHEHHUS OKPYKHOCTH YCTAaHOBUTh KOOPIMHATHI IICHTpA
OKPY)KHOCTH U paguyc?
6. UTto Ha3wpIBACTCS DIIMIICOM, B Y€EM COCTOMT OCHOBHOE CBOMCTBO JJUIUIICA?
7. Kakue TOUYKHM TJIOCKOCTH Ha3bIBalOTCA (poKycaMu syuturca?
8. 3anuimmTe COOTHOIIEHUE MEXKIY IJTMHAMHU OOJIBIIION W MaJIOW TIOJIYOCEH AJUIAIICA U PACCTOSTHUEM
OT IIEHTpa AJuInIica 10 GoKyca.
9. 3anumuTe KAHOHUYECKOE YPaBHEHUE JJUINIICA.
10. Kak no BuJy ypaBHEHHs 3JUIMIICA YCTAHOBHUTH KOOPIHMHATHI €r0 IEHTpPa U JJIMHBI OOJBIION U
MaJIOH MmoJryoceit?
11. Yto Ha3pIBaeTCs TUIIEPOOJION, B UeM COCTOUT OCHOBHOE CBOMCTBO TUIIEPOOJIBI?
12. Kakne TOYKH IUIOCKOCTH Ha3bIBAIOTCS (POKycaMu rurepOosIni?
13. 3anumuTe COOTHOIICHHE MEXKY JUTMHAMU JCHCTBUTEIBLHON M MHUMOM TOJIyocel Tunepoosl 1
paccTosiHUEM OT LeHTpa TunepoosIsl A0 GoKyca.
14. 3anumure KAHOHUYECKOE ypaBHEHHE TUTIEepPOOITBI.
15. Kak mo Bugy ypaBHEHHUS THUNEpOOTbl YCTAHOBUTH KOOPAWHATHI €€ WEHTpa U JJIUHBI
JNEHUCTBUTEILHON U MHUMOM noryocei?
16. 3anumure ypaBHEHUE aCUMIITOT TUIIEPOOJIBI.
17. Uto HazpiBaeTcs nmapabosioi, B 4eM COCTOUT OCHOBHOE CBOWCTBO Mapadoibl?
18. Kakas Touka miaockocTu Ha3biBaeTcs (pokycoM napadoibl?
19. Uto Ha3bIBaeTCs AUPEKTPHUCON MapadoIbl, 3aMUIINTE YPaBHEHUE AUPEKTPUCHI.
20. 3anumuTe KAaHOHUYECKOE ypaBHEHUE MapadoIIbl.
21. Kak mo Buay ypaBHeHHs apaboIibl YCTAHOBUTH KOOPAMHATHI BEPIIUHBI TAapa0OIbl U TOJIOKEHUE
JUPEKTPUCHI HA TNIOCKOCTH?
22. 3anumuTe 001ee ypaBHEHUE OKPYKHOCTH, DIUTUIICA, TUTIEPOOIIBI U TapabOoIIbL.
23. Ilpu Kakux ycHOBHUSX U3 OOIIEro ypaBHEHHUS OKPYKHOCTH, DIIIHIICA, TUNEPOOIbI, mapaboIibl
moydyaeM oOIee ypaBHEHHE OKpPYKHOCTH, 0OIlee ypaBHEHHE OJIUIMICA, OOllee ypaBHEHHE
runep0oJIbl, 00Iee ypaBHEHHE apadoIbl?
24. Bemonnute mnpeoOpa3oBaHHe OOIIEr0 YypaBHEHUS OKPYKHOCTH K BHIY KAaHOHHYECKOTO
YpaBHEHUSI OKPYKHOCTH.



25. BeimonHuTe mpeoOpa3zoBaHue OOIIEro ypaBHEHHs JIUIMIICA K BHIY KAaHOHUYECKOTO YpaBHEHHS
3IUINIICA.

26. BeimosnHuTe npeodpazoBaHue 00IIET0 ypaBHEHUS TUIIEPOOIIbl K BUy KAHOHHUYECKOTO YPaBHEHHS
TUIEePOOIIBL.

27. BemonHute npeodpazoBaHue OOIIEro ypaBHEHUS mapaloJibl K BUAY KaHOHHYECKOTO ypaBHEHUS
mapaboJIb.

PeiiTHHI-KOHTPOJIBb 3
1. Cdopmynupyiite ompenecieHue HENPEPHIBHON B TOYke (YHKIWH, 3alHIIATe YCIOBUE
HENPEPBIBHOCTH.
2. B kakoM ciry4ae CUMBOJIBI TIpezieia U (PyHKIIMU MOXKHO TIOMEHSTh MeCTaMu?
3. CdopmynupyiiTe TEOpeMbl O HEMPEPHIBHOCTA OCHOBHOW d3JE€MEHTapHOW (yHKIMH U
AJIEMEHTapHON (PYHKIIMH B KaK/I0M TOUKE 00JIaCTH ONpeAeIeHUS.
. Uto Ha3bIBaeTCs TOYKOM pa3pbiBa PyHKIUHU ?
. Uto Ha3bIBaeTCs TOYKOM pa3peiBa 1-To poaa, MpUBEIUTE MPUMED.
. Uto Ha3bIBaeTCA CKAYKOM (PYHKLUHU B TOUKE, IPUBEIUTE MPUMED.
. UTo Ha3bIBaeTCs TOYKOM YCTPAHUMOTO pa3pbiBa, IPUBEAUTE IPUMED.
. Uto Ha3bIBaeTCs TOYKOM pa3pbiBa 2-TO poJa, IPUBEAUTE MPUMED.
. Uto Ha3bIBaeTCs HEANIEMEHTAPHON (yHKIMEH, TPUBEIUTE IPUMED.
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6.2. IlpoMe:KyTOYHASI ATTECTAIMS 110 UTOTaM OCBOCHHUS TUCIUILIUHBI (IK3aMEH)

KoHTpoJibHbIe BONIPOCHI K 3K3aMeHY
. Marpuisl. JleiicTBUs Hal MaTpUILIAMH.
. Onpegenurenu. CBOMCTBA ONpEaETUTENEH.
. OOpaTHas matpwuiia.
. Panr maTpuupbl.
. CucTeMbl JINHEWHBIX YPABHEHHUIA.
. Teopema Kponekepa-Kanesnnu.
. ®opmyibl Kpamepa. Meron [Maycca.
. BexTopsl. JIuHeliHble onepauuy HajJ BEKTOPAMHU.
. [Ipoekuus BekTopa Ha ochb. PaznokeHue BEKTopa 1o opraM KOOPAUHATHBIX OCEH.
. Moayns BekTOopa. Hampasistonyue KOCUHYCHI.
. elicTBus Hax BEKTOpaMH, 3aJaHHBIMU [TPOECKLIUSMHU.
. CkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
. BexropHoe npousBeieHnEe BEKTOPOB U €r0 CBOMCTBA.
. CMen1aHHO€e NMPOU3BEICHUE BEKTOPOB U €r0 CBOKCTBA.
. CucreMa koopauHaT Ha TiockocTu. [IpeobpazoBanue cucTeMbl KOOPIUHAT.
. YpaBHEHUS NPSIMOU Ha MJIOCKOCTH.
. MHoxecTBa. UncnoBble MHOXKECTBA. MHOKECTBO JIEHCTBUTEIIBHBIX YHCE.
. HucnoBble mpoMexyTKH. OKPECTHOCTh TOUKH.
. @ynkus. CiocoOs! 3aaanus GyHKIUE. OCHOBHBIE XapaKTePUCTUKU (DYHKLIUH.
. O6partHas ¢pynkuus. CioxHas QyHKIUS.
. [locnenoBarenpHOCTH. UNnCII0Bas NOCIEN0BATENBHOCTD.
. [Ipenen uncnoBoi Nociae10BaTENIbHOCTH.
. [Ipenen ¢pynkiuu B Touke. OTHOCTOPOHHUE TIPEJIEIBI.
. beckoneuno 6onbiast GpyHkuusa. beckoHeuHo mMaible (GyHKIUH.
. [Ipu3naku cymecrBoBanus npeaenos. [lepBrlil 1 BTOpoil 3amedaTebHbIe IPEEIbI.
. CpaBHeHHE O€CKOHEYHO MaJbIX (PYHKIMHA. DKBUBAJICHTHbIE OECKOHEUHO MaJlbIe.
. HenpepoiBHOCTH (pyHKIIMIA B TOuKe. HenmpepbIBHOCTH B MHTEpBAJIe U Ha OTPE3KE.
. Touku pa3pbpiBa QYHKIHHN U UX KIacCU(DUKAIIHSL.
. [Ipon3BoiHas pyHkMu. OU3MUECKUI U TEOMETPUUECKUI CMBICI POU3BO THOM.
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30. CBs13p MEXAY HEMIPEPHIBHOCTHIO U AU (HEPEHITUPYEMOCTHIO (PYHKITHH.

31. IIpousBoaHast CyMMBI, pa3HOCTH, IPOU3BEICHUS U YACTHOTO (DYHKITHIA.

32. IIpousBoaHas CIIOKHOU M 00paTHOM (PyHKIIMIA.

33. IIpou3BoAHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

34. KomruiekcHbIe Ynca.

35. Heonpenenennsrii uaTerpan. OCHOBHBIC TIOHSATHS U CBOWCTBA.

36. MeTo MHTETpUPOBAHUS TIOJICTAHOBKOM.

37. MeTo HENMOCPEICTBEHHOTO HHTETPUPOBAHUSI.

38. MeTo MHTETPUPOBAHUS TIO YACTSIM.

39. PamonanbHbIe QyHKINU.

40. VHTerpupoBanre paMoOHAIBHBIX IPOOEi.

41. UnTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKITUH.

42. VIaTerpupoBaHre UppavoOHATbHBIX (QYHKINH.

43. OrmpeneneHHbBI HMHTETpall Kak TMpeneN HWHTETPaTbHONH CyMMBL. ['€OMETpHUYECKHI CMBICI
OTIpENIeNIEHHOTO UHTETpaa.

44. ®opmyna Herotona-JleitOnuna. IuTerpupoBanyie B CHMMETPUYHBIX Mpeenax.
45. HecoOCTBEHHBIE HHTETPAIIBI.

46. BeruncneHne miomaaen miockux Guryp.

47. BpruucneHue JUIMHbI 1yTU TJI0CKON KPUBOH.

48. BrrurcieHne TUIOMIAa TTOBEPXHOCTH.

49. Brruncnenne oobeMa Tena.

50. ®yHKIINY HECKOJIBKHX ITEPEMEHHBIX.

51. uddepennmansubie ypaBHeHUss. OCHOBHBIE TTOHSATHS.

52. YpaBHeHUs ¢ pa3JeisSIONIMMUCS IEPEMEHHBIMHU.

53. OgHoponansie muddepeHnranTbHbIe ypaBHSHHUS.

54. Jluneitnpie ypaBHeHUsA. Y paBHeHue beprymn.

55. YpaBHeHus B moaHbIX AuddepeHimanax.

56. Ypasuenus Jlarpamka u Knepo.

57. YpaBHeHUs, TOMYCKAIOIINE TIOHKEHNUE TTOPSIKA.

58. Jluneitnpie muddepeHnranIbHbpIe YpaBHEHHS BTOPOTO MOPSAKA.

59. UnTterpupoBanue muddepeHnnanbHbIX ypaBHEHUH BTOPOTO MOPSIKA.

60. MurerpupoBanue TUHEHHBIX OOBIKHOBEHHBIX AU(PPepeHInaNbHBIX YPaBHEHUN BTOPOTrO MOpPsAKa
C TIOCTOSTHHBIMH KO3(pPpHUITEHTaMH.

61. Jluneitnpie HeoqHOPOAHBIC MU depeHIInaTbHbIe YPaBHEHHSI BTOPOTO MOPSIIKA.
62. Jluneiinple HeOqHOPOIHBIE MU depeHIInaTbHbIe YPaBHEHUS BTOPOrO MOPSAKA CO CleUaTbHON
MPaBOX YACTHIO.

63. UncnoBkle psIb.

6.3. CamocTosiTeIbHAsI padoTa 00yUYaloLIerocs.

CamMmocrosTensHas pa60Ta CTyACHTa COCTOUT B BbIIIOJIHCHHUU 3aJaHUM TUIIOBOTO pacucra,
O(l)OpMJ'IerMOFO OTACJIbHBIM OTHYETOM H 3allUINACMOTr0 CTYACHTOM.

Bonpocs! piasi CPC

Pazgen 1. Meron koopannat. KoMmekcHele uncia, AedcTBus ¢ HUMHU. Bekropel. JIunelinbie
onepauuu Haja Bektopamu. CkansipHOE IPOU3BEIEHUE BEKTOPOB U €ro cBoicTBa. Crucrema BEKTOPOB.
PasnoxeHne BEKTOpa M0 CUCTEME BEKTOPOB.

Marpuusl. [eiictBus Han marpuniamu. OOpartHas matpuua. Panr matpunsl. Onpenenureny.
CaolicTBa onpeaenuTeen.

Paznen 2. ®ynkiun. OcHOBHBIE 3JIeMEHTapHble (PYHKIMH, UX CBOWCTBA U rpaduku. CBoiicTBa
(GyHKUUI HETIPEPHIBHBIX Ha OTPE3KeE.



Pazgen 3. IlpousBoanas GpyHKIMM ee reoMeTpuuecKuil U ¢pusnveckuii cmbici. [IpousBoanas
CYMMBI, IPOU3BEJECHMSI U YaCTHOTO. Ee reoMeTpuuecKuil CMBIC U CMBICI B IPUKJIAJHBIX 3a/1a4ax.

Paznen 4. OnpeneneHHblil MHTErpall Kak Mpeaes UHTErpaibHON cymMMbl. OCHOBHBIE CBOMCTBA
ompejeneHHoro wuHrerpana. [lpousBonHas uHTErpaja IO IEPEMEHHOMY BEPXHEMY IIpEIEIy.
@®opmyna Herorona-JleiiOnuma. BeruucieHne ONpeeeHHOTO HMHTErpajia: HHTETPUPOBAHHE II0
YacTsM M TOACTaHOBKOW. [IpuOimkeHHOE BBIYMCICHHE ONPEACICHHOTO WHTErpaia: (OpPMYIIbI
IPSIMOYTOJIbHUKOB, Tpaneuuid 1 Cumncona. HecoOcTBeHHble nHTEerpansl. Vcnonb30BaHne NOHATUSA
OTNPEJIEIEHHOT0 UHTErpaia B SKOHOMHUKE.

Pasneua S.

Uucnossie psiapl. CxoauMocTh U cymMa psiga. Heobxoaumoe ycnoBue cxoaumoctu. JleicTBus
CO CXOASIIUMUCS psagamMu. YnCIOBbIE PsIbl C MOJIOKUTEIbHBIMU UJeHaMH. JloCTaTOYHbIE PU3HAKH.
VYcioBHBIE CXOJIMMOCTH MaTeMaTH4ecKue: cpaBHeHMs, [lamamOepa, panukanbHbld mpusHak Koy,
uHTerpanbHbl npu3Hak Ko, 3HakonepeMeHHbIE psiibl. AOCOTIOTHAs U YCJIOBHAs CXOJHUMOCTH.
3nakouepenytomuecs psaabl. [lpusnax Jleionumna.

OyHKuMOHaNbHBIE psAnbl. OO0mactb cxogumoctu. [loHSATHE paBHOMEPHOM CXOJMMOCTH.
Teopema cxogumoctu YebOwimieBa. Teopema. Beliepmrpacca. CBoiicTBa paBHOMEPHO CXOJISIIUXCS
psanoB. Crenennsie psaasl. Teopema AbGens. Paanyc cxomumoctu. OCHOBHBIE CBOWCTBA CTETEHHBIX
psanoB. Pasnoxxenue QyHKuui B creneHHble psanbl. Psag Teinopa m Makmopena. Ilpumenenue
CTETIEHHBIX PSA0B K MPUOIMKEHHBIM BBIYUCICHUSM.

Pa3nen 6. OcHoBubie moHsATHA. [uddepeHnnanbHpie ypaBHEHHS C pa3eisSIONIAMUCS
nepeMeHHbIMU. OpHopoaHble IuddepeHlranbHble ypaBHEHUS MepBoro mnopsaka. JluHeitHble
muddepeHnanbHble  YpaBHEHHsSI TEpBOTO  MOPSJIKA. Huddepenunanbable  ypaBHEHHS,
JIOTIyCKalolIe MOHMWXKeHHe nopsaka. Jiuneinsle nuddepeHnanbuble ypaBHEHNs BTOPOTO MOPSIKa
¢ mocTosHHBIMH KodhdunmeHntamu. Hcmonp3oBanne muddepeHnnanTbHBIX  ypaBHCHHH B
SKOHOMHYECKOU TUHAMHUKE.

®onx  omeHouHbIXx  MarepuasioB (DOM) s mpoBeneHUS ~— aTTECTAllMM  YPOBHS
C(OPMHPOBAHHOCTU KOMIIETEHUUH OOy4aroluXcs MO AUCHUILUIMHE O(QOPMISETCS OTAEIbHBIM
JOKYMEHTOM.

7. YYHEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI

7.1. Kuuroooecmne4yeHHOCTh

KHUT'OOBECIHEYEHHOCTb
HanmeHoBaHMe TUTEpaTyphl: aBTOP, HA3BaHUE, BUJ Ton
Hanm4ue B 371eKTPOHHOM KaTaiore
W3IaHUs, H31aTEIbCTBO W3JTAaHUS SEC

OcHoBHas aUTEpaTypa
1. Kpatkuii Kypc BBICIIICH MaTeMaTHKH : Y4eOHHUK : [16+] 2020 https://biblioclub.ru/index.php?page=
/ K. B. Banaun, ®. K. banaun, B. W. [xebdans u ap. ; book&id=573171
mon oomr. pen. K. B. banmuna. — 4-e u3z., crep. —
Mocksa : Jamkos u K°, 2020. — 512 c. : un. — ISBN 978-
5-394-03643-9.
2. Bynak, b. A. Matemaruka. COOpHHK 337134 11O 2020 https://znanium.com/catalog/product/
YIIyOJIeHHOMY KypCy : yd4eOHO-MeTonndeckoe mocooue / 1201320
b. A. Bynax, H. 1. 3onorapesa, 0. A. ITonos [u ap.] ;
mon pen. M. B. denorosa. - 5-e uzn. - Mocksa :
Jlaboparopus 3nanuii, 2020. - 329 c. - (BMKMI'Y -
mkode). - ISBN 978-5-00101-707-3.
3. laamnos, 0. M. MaTtematnka: YdueOHoe mocodue / 2016 https://znanium.com/catalog/product/
Hanunos 10. M., Hukonosa H. B., Hypuesa C. H., [lon
pen. Xypbenko JI. H., Huxonosoii I'. A. - Mocksa :
HUILL UHD®PA-M, 2016. - 496 c. (Bsiciiee oOpa3oBanue:
bakanaspuar) ISBN 978-5-16-010118-7.

JononHuTenbHast auTepaTypa

1. Jlobkosa, H. 1. Beiciast MmatemaTrka : yaeOHOe | 2015 | https://biblioclub.ru/index.php?page=



https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=251599

nocobue : [16+] / H. U. Jlobkoaa, 1O. /1. Makcumog, 0. book&id=251599
A. XBatoB ; o1B. pea. B. . Antonos, 0. JI. Makcumos ;
denepanpHOE areHTCTBO MO 00pa3oBaHuio, CaHKT-
[erepOyprekuii rocyjapCcTBEHHBIN TOINTEXHHYECKUN
yHuBepcuteT. — Mocksa : [Ipocnekt, 2015. — Tom 1. —
580 c. : puc. — ISBN 978-5-392-12162-5.

2. KoHcnekT jaekuuii o BhICIIEH MaTeEMATHUKE: TTOIHBII 2011 http://kvm.gubkin.ru/pub/vnz/Pismen
kypc / [1.T. Ilucemennsiit. — 10-e uzn., ucnp. — M.: nyi.pdf

Atipuc-nipecc, 2011. -08 c.: uin. — (Beiciee
obpasoBanue). ISBN 978-5-8112-4351-8.

7.2. llepuoauyeckue u3IaHus

1. U3Bectus By30B. MaremaTuka

2. MaremaTHyecKoe MOJICTTUPOBAHHE.
3. Muddepennmansupie ypaBHEHUS.
4. Ycnexu MaTeMaTHYECKUX HaYK.

7.3. UnTepHeT-pecypchl

1. O6pazoBarenbHbie pecypebl — http://window.edu.ru/

2. O0pa3oBatenbHbIi MaTeMaTHuUeCKuid cailT — http://www.exponenta.ru/
3. Maremaruueckas >anukinoneaus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

JUstst peanu3amyu JaHHOW AUCIUTUTHHBI HMEIOTCS CIICIMaTbHBIC TIOMEIICHHUS JUTS TPOBEACHHS
3aHATHH JIEKIIHOHHOTO M MPAKTHYECKOTO THMa. [IpakTHueckne paboThl MPOBOAATCS B JTaGOpaTOpUu
YHCICHHBIX MeTO10B (405-3).

[TepedyeHb UCTIOIB3YEMOTO JINIIEH3HOHHOTO TPOTPAMMHOTO 00ECIICUCHUSL:

1. Microsoft Excel
2. Maple
3. MATLAB



https://biblioclub.ru/index.php?page=book&id=251599
http://kvm.gubkin.ru/pub/vnz/Pismennyi.pdf
http://kvm.gubkin.ru/pub/vnz/Pismennyi.pdf
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/
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