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2.2. Oynkmus. QyHKUHOHATEHOE OTHOIIEHMe. Coorsercreue. Croco6yr 3agaHusA. OCHOBHBIe
SNIEMEHTapHBIe (BYHKLMH, UX CBOHCTRA U rpaduku.

2.3. Yucnossie focnenosarensHocTw. penen yncioroii [Iocnef0BaTe ILHOCTH.

Beckoneuno mansie u GeckoHEUHO 6GombImHe Benn4ynHel. CBoiicTBa CXOMIIUXCA MocenoBa-
TEJIBHOCTE}A.

2.4. Anre6panyeckue KOMIO3UIMH THCIIOBBIX TIOCIEN0BATENLHOCTEH 1 HX npenensl. Kommnosu-
LIUHA ¢ HeonpeaeneHHOCTEIO. Ipusnaku cymecrsopanug Npeie/ia MOHOTOHHOM OrpaHHYeHHOM ToC Te-
AoBatenbHOCTH. [lepBhiii u BTOPO# 3aMeuaTe/bHble Tpenenst. Jlemma Kauropa. Teopema Bonsuano-
Beifepirpacca. Ipusnak Bonbuano-Kompy.

2.5. MoHoTOHHEIE bysxumn. Kommosumus u CYnepnosunus §yHkimii.

Ipenen ¢pynxuam B Touke, [Ipenen Gpynxkuuy B GeckoHeuHOCTH. Ipenensi MoHOTOHHEIX byHk-
LM

Henpepeirocts GyHKUMIi B Touke, Henpeprisrocts ocroBrEX SJICMEHTapHBIX (GyHKLH. Tu-
Bl Pa3phIBOB.

2.6. CpaBHeHue 6eCKOHEHO MaTEIX GyHKuHi,

2.7. CgoiicTsa byHKIMH, HETIDEPLIBHEIX HAa OTpesKe: OTPaHHYEHHOCTB, CYINECTBOBAHHUE
HaubOIBIIEr0 ¥ HauMeHbImero 3HaYCHUH, CyeCTBOBaH e NIPOMEKYTOYHEIX 3HAYEHHUIA.

Pazoen 3. THDOEPEHIUAILHOE HCYUCJIEHUE ®YHKIIHI OTHOMN IIEPEMEHHOM

3.1. TlpowusBoanas byHknuu, ee TCOMETPHYECKHMI CMBICT M CMBICT B NPUKIIAAHBIX 3a7a4ax
(cxopocTs, mioTHOCTS). SnactruHocTh GyHKIWMM.

3.2. IlpaBuna Haxoxnenus Npon3BOHOH. IIpousBogHAs croxkHONH W obparHO# GyHKIMY.
Huddepenuuporanue (YHKIWMH, 3a1aHHEIX HesBHO 1 napaMeTpUYecKu.

3.3. Tlowsttve (yHkiww, muddepeHLpyeMoi B Touke. HMuddepenman dyukuum u ero reo-
METPHYECKUH CMEICIT.

3.4. IIpoussoaukie u AudepeHImMankl BeICIIHX TIOPAJIKOB.

3.5. Teopems1 @epwma, Poist, Jlarpamka, Kommn, ux Npumenenwue. [IpaBuno Jlomurasy.

3.6. MHorounen u dopmyna Teiinopa. Ipencraenenue dhyuxumiz €xp(x), sin(x), cos(x), In(1 +X),
(1+x)° mo dopmyure Telinopa.

Pazoen 4. IPUMEHEHUE AAPPEPEHITUAJIBLHOIO WCYUCJIEHMS JJI51 C CJIENO-
BAHWS ®YHKIUM U IIOCTPOEHUS X TPA®UKOB

4.1. VcnoBus MoHOTOHHOCTH byHKmn. OKkeTpeMyMsl hyHKIHH, Heo0xoMMoe yciosue, Ho-
CTaTOYHBIE ycnoBHUs. OTRICKaHME HAUGOMBIIErO U HaUMEHBLIEr0 3HAYeHUH ByHKIMH, auddepenuupy-
€MO# Ha OTpe3ke.

4.2. Uccnenopanme BBINYKIOCTH yHKimK. Touku neperu6a.

4.3. AcumMnToTHI rpajuka QyHKIMM.

4.4. O6masn cxeMa uccle0BaHks GysKIMH ¥ nocTpoenus ee rpaduka.

4.5. YpaBHenwue kacarenbHOMN 1 HOpMaii K MJI0CKO# KpUBO# B TaHHOH TOYKe.

Pazoen 5. HEOIIPEJIEJIEHHBIA MHTETPA

5.1. IlepBooGpasuas dyrkmus. Heonpenenennsrii MHTErpall u ero ceoicrra. Tabnuua HHTerpa-
JIOB.
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5.2. MeTons! uuTerpupoBanms. 3amena T[ICPEMEHHOM, MHTETPUPOBAHKE 11O YACTSIM. Hurerpupo-
BAaHHE DAlMOHANLHEIX BHIPAXKEHMUIA, TPUrOHOMETPUYECKHX (GYHKIMIA, HEKOTOPHIX HppalMOHANBHEIX
dynxumit. [TousTie o HeGepymuxcs HHTerpaax.
2 cemecmp

Pasoen 6. ONIPENEJNEHHBIN HHTETPAJIL

6.1. 3amaun, npUBOAAMIAE K MOHSTHIO OMpEICNICHHOro MHTerpana. OnpenereHHbIH HHTerpai,
€r0 reOMETPUYECKUI CMEBICT U CBOCTRA.

6.2. ®opmyna Heiotona-JleiiGHuma, ee IPUMEHEHWE 11 BEIYUCICHUS OTIPE/ICIICHHBIX HHTErpa-
JIOB.

6.3. 3ameHa nepeMeHHoO B ONpPE/IC/ICHHOM MHTErpalle, HHTErPUPOBAHKE 110 GACTSIM.

6.4. TIpunoxeHust onpeieeHHBIX HHTETPAIOB.

6.5. HecoGcrennsie MHTeTpankl. MHTerpupoBaHne HeorpaHWueHHBIX Gyukumii u o 6Gecko-
HEYHOMY NpoMexyTKy. HecoGeTBeHHbIE HHTErpaIBl OT MOTOKHTENEHEIX dynxumit. [Tpuskaku cpase-
HHS.

6.6. JlpoiiHoii u Tpoiinoi VHTErpaibl, UX CBOHCTBA. BElunciieHMe KpaTHBIX HHTETPAJIOB MM0-
BTOPHBIM WHTErPHUPOBAHHEM.

Pazoen 7. ®©YHKIIUA HECKOJIBKHX HNEPEMEHHBIX

7.1. DyHKUMH HECKONBKHX MepeMeHHBX. OBIacTh orpenenenus. llpenen dynkuun. Hempe-
PBIBHOCTb.

7.2. Yactuele npoussonnsie. [To/Hbli Mu(depeHman, ero reoMeTpHYEcKUi CMBICH, CBA3L C
“IaCTHBIMH NPOU3BO/THEIMH, IIPUMEHEHHE B IPUOTIMKEHHBIX BEYHCIEHHUSX.

7.3. YacTHBIE MPOM3BOIHEIE U MOJHEIE nu(depentyansl BEICIIAX MOPAKoB. HesaBrcHMocTs
CMEIIaHHBIX MPOMU3BOJHEIX OT MOpsAKa JuddepeHnupoBanus.

7.5. DKCTpeMyMBI QYHKIMH HECKOBKHX nepemenHsix. Heobxonumoe yciosue SKCTpEMyMa.
Haubonpmee n HauMeHbInee 3nauenns GYHKUMY B OrpaHHYEHHOM 3aMKHYTOM 0671acTH.

7.6. YcnoBHEIi skcTpeMyM. MeTox MuOKHTeEH Jlarpamxa. TIpumepsl npumeHenmii IIpH 1o~
MCKE ONTUMAIIEHBIX PeIleHHH.

Pasoen 8. PAAIBI

8.1. TloHATHE YUCIOBOTO PAAA M €r0 CXOMMUMOCTH. Kputepuit Komu cxoammoctn gmciosoro
pana. Heobxonumoe ycnosue cxomumocty. CrolicTa CXOIAIMXCA PAIOB.

8.2. Ilpu3Haku CXOAMMOCTH pSANOB: OGIIMit NpU3HaK, NMpU3HAK CpaBHEHM:A, npusHak Komwu,
npusHak JlanamGepa, uHTerpanbHei npusHax Kooy,

8.3. TlonsTHe 3HAaKOIIEPEMEHHOTO Psija, a6COMOTHO CXOAAMIErocs pA/ia, YCIOBHO CXOAALIETOCS
pana. Teopema Jlupuxie. Teopema Pumana.

8.4. TlonaTne 3HaKOYepeAyIOLIErocs pana. Ilpusnak Jlelbuuna.

8.5. TTonsATHE hYHKIMOHAIBHOTO pana. O6nacts cxomumoct. Kpurepuii Komu PaBHOMEpHOM
cxomumocTH. [Ipusnak Beitepmrpacca.

8.6. CBoiicTBa pPaBHOMEPHO CXOSALIUXCS psZIOB.

8.7. Crenennnle psasl. Teopema A6eis. Panuyc cxomumoctn u cnoco6sr ero OmpeieAeHuUA.
CBolicTBa CTENEHHEIX PAIOB.

8.8. UnTerpuposanue u I hepeHUMPOBAHHE CTENEHHBIX PA/IOB.

8.9. Pane Teiiopa u Maxmopena. IIprmenenne psaoB K MPUGTHKEHHEIM BEHCIICHUAM.



Paszoen 9. OBBIKHOBEHHBIE TU®PEPEHIIUAJILHBIE U PASHOCTHBIE YPABHEHUS

9.1. TudbdepeHumansupie yparHeHus Tepeoro nopsaaka. OCHOBHEIE NOHATHA: OTPEIEICHHE,
pemenue, obuee pemenue, yacTHoe pemenue IuddepeHIHATEHOO YPaBHEHHUS ITEPBOTO MOPSAAKA.
Teopema Komu 0 cymecTsoBaHHY U €HHCTBEHHOCTH pemenus (6e3 nokasarenscrea). UnTerpanbHas
kpuBai. HavaneHsle yciosus. 3amaua Komm. Ocobkle TOUYKH. I'eomeTpuueckuii cMbic ypaBHeHus
TIEPBOrO MOpsIKa. DIEMEHTH KAYECTBEHHOTO aHAaJIH34a.

9.2. ludpdepernmansupie ypaBHeHAs TEpBOro nopsyka. Buasr ypaBHeHui 1 MeToB! pemeHmus.
YpaBHeHHs C pasfeNsomUMHcs nepeMeHHEIMU. Herombie ypaBHeHuUA. JIMHEHHBIE YpaBHEHUS, OIHO-
POJHEIE U HEOJHOPOIHBIE.

9.3. llnpdepennmalnsHbie ypaBHEHH BTOPOro nopsaka. OcHosHele noHsTHs. Teopema Komm o
CYUIECTBOBAHMA U €JMHCTBEHHOCTH pelueHus (6e3 nokasarenscrpa). 3agaya Komm. YpaBHeHus, Jo-
ITCKAIOLIUE MIOHMKEHHE MOPSIKA.

9.4. Tuddepennmansubie ypapHeHws BTOpOTo nopsjka. JInneliHble ypaBHEHUs, OTHOPOIHEIE U
HEOJTHOPOJHEIE.

9.5. Jlnneiinsie qubdepeHimatsHele ypaBHeHuUs BTOPOroO NOPs/IKa ¢ MOCTOSAHHBIMH K03 duiiu-
enramu. Kpaepas 3afaya.

9.6. luddepeHimanbnbe ypaBHEHHs BEICIIHX nopsKoB. CructeMa ypaBHEHHIA IEPBOTO NOPAL-
ka. Hopmanenas dopma. Teopema Komu. 3anaua Komru u Kpaeas 3a/jaya A/l ypaBHEHUs 1-T0 IOPS-
Ka. JluHelHble ypaBHeHHs #-ro nopsaka. JIMHEHHEE ypaBHEHHS 7-ro TMOPSA/IKA € MIOCTOAHHBIMH K03¢-
bumeHTaMH.

9.7. Jluneiinble OGBIKHOBEHHEIE Pa3HOCTHbIE ypaBHeHusi. OcHOBHEIe TIOHATHA. CEeTKH W CeTou-
HEle QyHKUMKM. OIHOPO/IHBIE ¥ HEOHOPO/IHEIE ypaBHeHus. CBoHCTBA PELIeHHH.

9.8. Pemenne MMHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPaBHEHHIA C IIOCTOSHHBIMU KO3 dury-
eHrami. [Ipumeper. CHCTeMbl TMHEHHBIX PA3HOCTHEIX YPaBHEHHH IEPBOTO Tops IKa.

Copepixanne NpaKTHYeCKHUX 3aHATHH N0 JUCHUIIHHE

Paszoen 1. InemenTsl NHHEHHOM a1reGpLI H AHATHTHYECKOH reoMeTpHH.

Pemenwne 3amay 1o remam.

Tema 1.1. KommuekcHsle uncna, meiicTBhs ¢ HUMH. N306paxkeHre KOMILTEKCHBIX YHCell Ha
TI0CKOCTH. Moyl ¥ apryMeHT KOMILIEKCHOTo uucia. AnreGpandeckas TPUIOHOMETpUYECKas
hopMEI 3amKcK KoMILTeKCHOro ucia. Popmya Oiinepa. [NokasarenbHas Gpopma 3amucH KOMILIEKCHO-
ro gucna. Kopuu u3 xomniekcHsix yncen. Bekropsl. JInneiinsie onepauuy Haj Bekropamu. Cxamsip-
HOE NIPOM3BE/ICHUE BEKTOPOB ¥ €ro CBOKCTBA. [l/IMHA BEKTOpA M YroNl MEKAY JBYMS BEKTOpaMH. 1.5.
Cucrema BexropoB. Paznoxenne BekTopa 1o cucteme BEKTOPOB.

Tema 1.2. Matpuuel. JlelicTus ¢ Matpuuamu. O6paTHas Matpuna. Panr matpuusl. Onpepe-
nurenu. CoiicTBa ompenenureneil. Anre6pauyeckue I0MOIHEHUS U MHHODEL. Brruncienue onpeje-
JIATEIIS pa3ioxKeHUEM 10 CTpoke (cTonbity). CrucTeMel THHEHHEIX ypaBHeHuit. Metox aycca. Teopema
Kponexepa-Kanennu. ®opmynsl Kpamepa.

Tema 1.3. OpHOpOHEIE CHCTEMEI JIMHEHHBIX ypaBHEHHIA. OyHaMeHTaTbHasA CHCTEMA pele-
Hui. ObIiee peiieHne CUCTEMB JIMHEHHBIX yPaBHEHUI B BEKTOPHOI (opme. YpasHeHnue NuHUA 1110C-
KocTH. Pasnnynbie GopMEl ypaBHEHHS NPAMOI Ha IIOCKOCTH. Yo MeX/ly npsIMEIMU. PaccTosiHue ot
TOYKH [0 NIPAMOMA.
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Tema 1.4. Kpuprie BTOpOro mopsxa: OKPY»HOCTb, S1UIMINIC, runep6ona, napabomia, UX reo-
METPHYCCKUE CBOMCTBA M ypaBHEHMsA. YPaBHEHMS ITIOCKOCTH W NPAMON B MPAMOYTOJIBHON CHCTeMe
KOOpJMHAT. YCIOBUS MapaniensHOCTH U MEPNCHANKYIAPHOCTH. YTkl MEXTY ABYMA ILIOCKOCTAMH,
MEXKIY NBYMA NMPSAMBIMH, MEXIY NPSIMON H IIOCKOCTEIO. [IpsiMete u nnockoctd B addunHOM npo-
cTpancte. lloBepxHocTH Broporo mopsaxa. I'eometpuueckue cpoiicTra 31HX MOBEPXHOCTEM, HCCiTe-
A0BaHKE UX (POPMEI METOIOM CEYEHHIA.

Pazoen 2. Beenenue B MaTeMaTHUeCKHil aHATHS,

Pewenwue 3anay no remam.

Tema 2.1. @ynkuus. DyHKUMOHANBHOE OTHOIIEHHE. Coorsercteue. Criocob6sl 3amanus. Oc-
HOBHBI€ 3/ICMEHTapHbIC (YHKLMH, X CBOMCTBA M rpaduKy. YuCIoBEIE  MOCTIEOBATENBHOCTH.
Ilpenen wywcnoBoit mocnenoBaTeNEHOCTH. Beckoneuno maneie m GeckoneuHo 60oMbimHe BEJIMYMHEL.
CBO#iCTBa CXOAIMXCS MOCIEI0BATENEHOCTEIH. Anrebpandeckie KOMMO3HLME YUCTOBBIX MOCIIE-
A0BaTeNbHOCTEH U MX npenensl. KoMnosuimu ¢ HEONpeIeNeHHOCThI0. [IpusHaku cymecTBoBanus npe-
Aella MOHOTOHHOM OrpaHUYEHHOH MOCITEI0BATETBHOCTH. IlepBriii 1 BTOpOI 3aMeuaTe bHbIE Npefensl.
Jlemma Kantopa. Teopema Bonbuano-Beitepmtpacca. [Tpusnak bonenano-Komu.

Tema 2.2. TIpenen ¢ynximu B Touke. Ilpenen byHkumm B GeckoHeunoCTH. Ilpenenst MOHOTOH-
HEBIX (QyHKIHA. HenpepriBHOCTS dyHKIWMIA B Touke. HenpepriBrocTs 0cHOBHEIX 3IEMEHTaPHEIX
Gynkuuit. Tuns paspeiBos. CaolicTsa byHKIWH, HenpephIBHEIX Ha OTpE3Ke: OrPpaHUYEHHOCTD, CYIIle-
CTBOBAHHME HAWDOJILLIErO M HAMMEHBINEr0 3HAYCHHH, CYWIECTBOBAHHE NTPOMEXKYTOUHEIX 3HAUYEHHIL.

Pa3zoen 3. iuddepenumanbuoe ucuucaenne byuxunii ogHol nepemenHoii.

Pemenwe 3amau mo temam.

Tewma 3.1. Tpoussoanas hyHKiwy, ee FEOMETPUIECKHH CMEICT H CMBICH B PUK/IAIHEIX 32/1a9aX
(CKOPOCTS, IIOTHOCTB). DIaCTHIHOCTE Gyukuyy. IMpasuia HaxoxIeHUs TIPOM3BOTHOM.

Tema 3.2. pousBonmas cnoxwoi u o6patHoit bynkuun. Tuddepenunposanne dynxumii, 3a-
A@HHBIX HEABHO M MapaMeTPUYECKH.

Tema 3.3. IMonstue dynkiwmmy, AvddepeHLEpyeMoit B Touke. Hupdepennuan byukuun u ero
reoMeTpudeckuii cMeici. [IpousBoHble u auddepeHipais BECITIX MOPS/IKOB.

Tema 3.4. Teopemnr ®epma, Poss, Jlarpanxa, Kowm, ux mpumenenwe. IIpaBuno Jlonwuramns.
Meorounen u dpopmyna Teiinopa. IpencraBnenue Gynkimii exp(x), sin(x), cos(x), In(1+x), (1+x)° o
dbopmyne Teiinopa.

Pasoen 4. lipumenenne MG pepeHIHATLHOI0 HCYHCTeHHS AJs HecaeoBaHUA QYyHKIUH

H MOCTPOEHHMSl HX rpa(HKoOB.

Pemenne 3anau no temam.

Tema 4.1. Ycnosus monoToHHOCTH (yHKIME. DKCTpeMyMBl GYHKLMH, HEOGXOTUMOE yCIIOBHE.
Hocrarounsie yenopus.

Tema 4.2. OTrickanne HAMGOIBINETO ¥ HAMMEHBLIETO 3HaYeHuH Gynkiuu, quddepernupyemoit
Ha OTpe3Ke.

Tema 4.4. Vccneioranue BBITYKIOCTH ByHKIMH.

Tema 4.5. Touku neperu6a. AcCHUMITOTEI rpapuka ¢pynkuuu. O6mas cxeMa WccleIOBAHHS
$yHKIMY ¥ MOCTPOEHHs ee rpaduka. YpaBHeHHe KacaTeNbHON U HOPMAJH K TLIOCKO KpPUBO# B JaH-
HOH Touke.

Pasoen 5. Heonpenenenusii uaterpa.



Pemense 3a1a4 o Temam.

Tema 5.1. [lepBooGpasuas dymkums. Heonpe nenenniii MHTEIPaJl ¥ ero CBOMCTRA.

Tewma 5.2. Tabnuua unterpanos.

Tema 5.3. Merose uHTerpHpOBaHUs. 3amena NEPEMEHHOH, HHTETPUPOBAHHUE TIO YACTSM.

Tema 5.4. Wurerpupoanue PALHOHAIBHEIX BEIDAXKEHMH, TPUTOHOMETPHUYECKHX byHKumi, He-
KOTOpBIX MppallMoHaNbHEIX GyHKUM. [ToHsTHe O HeGepyNuXcs HHTerpanax.

2 cemecmp

Paszoen 6. Oupenenenumiii HHTErpaJ

Pemenue 3amau mo temanm.

Tema 6.1. 3anaun, npuBozsIIKe K MOHATHIO OlpezieneHHoro uHTerpana. OnpeneneHHsIi HHTe-
I'pall, €ro reOMeTpUYECKUiA CMEICI ¥ CBOMCTRA.

Tema 6.2. ®opmyna Hetorona-JleiiGuuna, ee npumenenue AN BEIYMCIIEHUS OIpeeeHHBIX
MHTErpasioB. 3aMeHa NepeMEeHHOM B ONpe eI HHOM UHTETpalle, MHHTETPUPOBAHKE 110 YACTSIM.

Tema 6.3. Ilpunoxenus onpeaenenHsix uHTerpanos. HecoGcTBeHHEIe MHTErpansL. HWnrerpn-
POBaHHE HEOTPaHWYEHHBIX GYHKIMHA U 1o OeckoHeuHoMy npomesxyTky. HecobcTReHHEe HHTErpasl
OT NONOXKHUTENBHBIX QynKumit. [IpusHaky cpaBHEHUS..

Tema 6.4. JIpoiiHoit u TpoiiHoi HHTErpajiel, UX CBOWCTBA. BErumciienue kpaTHBIX HHTErpajioB
HOBTOPHBIM HHTErPHUPOBAHUEM.

Pazoen 7. DyHKUHH HeCKOILKHUX nepeMeHHbIX

Peienue 3aia4 no temam.

Tema 7.1. ®yHKumH HECKOMBKHX MepeMeHHBIX. OB1acTh onpenenenus. [penen pyuxumu. He-
NPEPLIBHOCTH. YacTHble mpousBoauble. [TosHEli antdepeHumal, ero reoOMeTPHIECKHH CMBICI, CBS3E ¢
HaCTHBIMH NPOU3BOJHBIMH, IPUMEHEHUE B PUOTMIKEHHBIX BEIYHCIICHHSX. Yacraele npowussoz-
HBIC ¥ TOJIHEIC Mu(QepeHIuansl BEICIIMX MOpsAIKoB. HesaBHCHMOCTS CMeIIAHHEX NIPOM3BOJHBIX OT
nopszka auddepeHIMpoBaHHUA.

Tema 7.2. DxcTpeMyMBl GyHKLMHA HECKOJIBKMX nepemeHHEIX. Heobxomumoe ycrosue skctpe-
MyMa. Haubonbmee u HaumeHsliee 3HageHus bynkimu B orpanuuenHoOi 3aMKHYTOM o00Jsacry.

YcroBHEIi KcTpEMyM. MeTos, MHOXUTeTeH Jlarpamxa. Ilpumepsr npumeneHumit IIPH TTOMCKE
ONTHMAJIBHBIX PEIICHHIHA.

Pa3zoen 8. Psigni
Pemenue 3anay mo Temam.

Tema 8.1. TTonsTHE YKHCIOBOrO PAZA M €0 CXOTUMOCTH. Kpwurepuit Komu cxoaumoctu unciio-
Boro psija. Heo6xomumoe yenosue cxomumoctu. CrolicTea cxopsmuxes panos. IlpuszHaku cxoaumo-
CTH pAJI0B: OOIIMif NIPU3HAK, IPU3HAK CPaBHEHMS, NpU3HaK Komm, npusHak [lanambepa, unTerpais-
HEIH npusHak Komm.

Tema 8.2. TlomnsTre 3HAKOIIEPEMEHHOTO psjla, AGCOTIOTHO CXOAAMErocs psza, yCIOBHO CXOMs-
merocs psifa. Teopema Jlupuxne. Teopema Pumana. Tlonstue 3HaKouepexayromerocs psaga. [Ipusnak
Jleiibuuna.

Tema 8.3. TlonaTue dynkumonansHoro psza. O61aCTs CXOMMMOCTH. Kpurepnii Komu pasmo-
MepHO# cxomumocTy. [Tpusnak Beitepmrpacca. CroiicTa PaBHOMEPHO CXOJAIIUXCS PSIOB.

Tema 8.4. Crenennsie psmsl. Teopema AGers. Panuyc cxogumocTy 1 ciocoGei ero onpeperne-
HusA. CBOWCTBA CTENEHHEIX psitoB. WHTerpuposanue u I hepeHIMpOBaHME CTENIEHHBIX PALOB. 8.9.
Psnsi Teiinopa u Maxnopena. [Tpumenenue psgos k NPUOIMKEHHBIM BEIYHCIICHHUSIM.
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Pa3zoen 9. O6bIkHOBeHHBIE nu depennanbLHbIE B pasHOCTHBIE YPaBHeHHs

Pewmenue 3aay no temam.

Tema 9.1. Tuddepenupmansupie YPAaBHEHHA NEPBOTo nopsigka. OCHOBHEIE HOHATHS: omnpenene-
HUe, pelieHue, oblee pelenue, yacTHoe pellienye auddepennuanstoro ypasHenus TIEPBOTrO MOpsi-
ka. Teopema Koumu o cymecrsosanuu 1 COMHCTBEHHOCTH peleHus (6e3 AoKasaTebCTBa). MHTerpans-
Has KpuBas. Hauankneie ycmosus. 3amaua Komu. Oco6bie TouKH. ['eomeTpuueckuii cMEich YpaBHeHuUs
[IEPBOToO MOpAAKA. DNEMEHTEI KAUECTBEHHOTO aHAIM3A.

Tema 9.2. Tubdepenumansusre YPaBHCHWUs MEPBOTO Nopsijka. Buasl ypasuenuii u METOJIBI pe-
WEHKA. YPAaBHEHUS C paselsiOMMMHCS NepeMEHHEIMA. Henonueie ypasnenns. Jluneiinne ypaBHe-
HUsl, OTHOPO/HBIE H HEOJHOPOIHEIE.

Tema 9.3. Tuddepenunansunre YPaBHCHHs BTOPOro nopsaka. OCHOBHEIE TOHSTHS. Teopema
Koy o cymecrBoBanum u CAMHCTBEHHOCTH pemenus (6e3 fokasarenscrsa). 3amaua Komm. Ypashe-
HUA, I0NYCKAIOMIME MOHMKESHHE MOPSIKA.

Tema 9.4. Tudpdepentmansurie YPaBHCHHMA BTOpPOro nopsgka. JIMHeiHbie YPaBHEHHU:A, OJHO-
POZHbIE U HEOJHOPOJHEIE,

Tema 9.5. Jluneiinsie AubdepenLMabHbIe YpaBHEHHs BTOPOro nopska ¢ NOCTOSHHBIMH KO-
a¢pdunmentamu. Kpaesas 3anaua.

Tema 9.6. ludpdepenumansusie YPaBHCHHMA BHICIIMX NOPsIKoB. CHcTeMa ypaBHeHuMil MIEPBOro
nopsaka. Hopmanenas dopma. Teopema Komu. 3azmaya Ko u kpaeast 3ajaua mis YPaBHEHHUS 1-TO
nopsanka. Jiuneitnsle ypaBHeHus n-ro nopsaka. JIMHeHHBIE ypaBHEHUS 72-r0 NopAAKa C IMOCTOSHHBIMHA
KoshduimenTamu.

Tema 9.7. Jluneiinbie 06GuKHOBEHHEIE Pa3HOCTHEIC ypaBHeHUA. OcHOBHbIE MOHATHS. CeTkKu u
CceTouHble QyHKIMK. OHOPOAHEIE U HEOZIHOPOAHbIE ypaBHeHUs. CBOMCTBA pelneHuii.

Tema 9.8. Pemenue nuneitusx OOBIKHOBEHHBIX Pa3HOCTHEIX YPaBHEHHH C MOCTOSHHBEIMH KO-
s duumenramu. [pumepst. CHCTeMBI THHEHHEIX Pa3HOCTHEIX ypaBHEHHIA IIEPBOTO MOpAAKA.

5. OBPA3OBATEJIbHBIE TEXHOJIOTHHA

B npenonaBannn mucimnivne «Matemarukay HMCIIOMB3YIOTCS pasHOoOpasHEle 06pa3oBaTelis-
HBIC TEXHOJIOTMH KaK TPaJWLMOHHEIE, TAK M C TIPHUMEHEHUEM AKTHBHBIX K HUHTEPAKTUBHBIX METOOB
00yuyeHus.
AKTHBHBIE M MHTEPAKTUBHBIE METO IIEI obyudenus:
® HHTCPaKTHBHEIE JIEKLMH (110 BCEM TeMaMm).

6. OLIEHOYHBIE CPEJACTBA 1A TEKYIIETO KOHTPOJISI YCIEBAEMOCTH, MPOMEXYTOQUY-
HOW ATTECTAIIMH 110 HTOTAM OCBOEHHA AUCHHUILIMHLI 1 YYEBHO-METOWYECKOE OBEC-
INEYEHUE CAMOCTOSATEJLHOM PABOTEI CTYAEHTOB

Texymuii koHTpOIL ycneBaemocTH
1 cemecTp
Bonpocsr s PeATHHT-KOHTpOIEH

PeliTunr-konTpos 1
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L. Copmymnpyiite onpegenenue momsTus “cucTeMa KoopauHat” Ha NpAMOMH, Ha TIIOCKOCTH, B
MIPOCTPaHCTBE.
2. Yro HasbiBaeTCs 6a3MCOM CHCTEMED KOOpIHHAT Ha NPsIMOM, Ha TIJIOCKOCTH, B NpOCTpaHCTBE?
3. Yro Ha3bIBaeTCs BEKTOPOM?
4. Kax 3anate Bekrop, onpeaemmts ero JUIMHY, HallpaBleHUE W NMPOEKLUMHU B JEKAPTOBOH MPSMO-
YTOJILHO# CHCTEME KOOPAMHAT HA MIOCKOCTH, B MPOCTpaHCTBE?
5. Uro HasbIBaeTCA AeKapTOBO OPTOHOPMHMDOBAaHHOM CHCTEMOM KOODPAMHAT Ha ILIOCKOCTH, B npo-
cTpaHcTBe?
6. 3amumute Gopmyny pazinoxenus BEKTOpa Ha COCTaBIAIOINME B IEKAPTOBON MPAMOYTONLHOM CH-
CTEMC KOOPAMHAT Ha IUIOCKOCTH, B POCTPAHCTBe.
7. Yro HaswiBaeTCH pazinycoM-BeKTOpoM?
8. 3apaiiTe TouKy U HapuCyiiTe e& HOTOKEHNE Ha NPSMOH, Ha IUIOCKOCTH, B IPOCTPAHCTBE.
9. 3apaiite KoOpAMHATEI HETHIPEX BEPIUMH TPEYroNbHOW NUPaMHALl M HAPHCYMTE MOJIOKEHHE ITH-
PaMHIEI B IIPOCTPAHCTRE.
10. 3anumure popmyny paccrosuus MEXIy NBYyMs TOUYKaMH Ha IUIOCKOCTH, B IIPOCTPAHCTRE.
11. Yro HassIBaetTcst ckanspHeIM mpousBeeHMeM ABYX BEKTOPOB; CKaJSIPHOE MPOM3BEAECHHE — 3TO
YHCIIO UITA BEKTOpP?
12. 3anumure dopmyny cxamsproro NIPOU3BE/ICHHA YEPEe3 KOOPAMHATHI MEPEMHOKAEMBIX BEKTO-
pOB.
13. Kax onpenemuts yron mexy nsyms BEKTOPaMH C MOMOIIBIO CKAIAPHOTO MPOU3BEICHHU?
14. KaxoBbl crioco6s! 3amanmus NpAMOM, 3aNMIIUTE pasiudHble (GOpPMBI YPaBHEHHS TpAMOM Ha
TIOCKOCTH.
15. KakoBbl crioco6sI 3a1aHMs TINOCKOCTH, 3arMIIHTe pasnuyHbie GOPMEI ypaBHEHHS MIOCKOCTH
B IIPOCTPaHCTBE.
16. Kakue BeKTOpEI Ha3bIBArOTCA KOJITHHEaPHBIMH, KOMIIAHAPHEIMMU?
17. Yro Ha3kiBaeTcs MaTprneii?
18. Uto HaskiBaeTcs onpenemiTeneM MaTpuip?
19. Kax Bbramcnuts onpeaenurens 2-ro, 3-ro ¥ n-ro Nops/ika METOAOM Pa3IOKEHHs II0 3lie-
MeHTaM J1iF000# cTpoku u moboro cronbua?
20. UTo Ha3BIBaCTCS BEKTOPHEIM MPOHM3BECHHEM ABYX BEKTOPOB; BEKTOPHOE IPOM3BEIEHHE —
9TO YMCJIO MITH BEKTOp?
21. 3anmmute GopmyTy BEKTOPHOrO MpoM3BeICHHMs Y€pe3 KOOPJMHATEI EPEMHOMKAEMEIX BEK-
TOPOB.
22. Kax onpesienuTh miomas TpeyroasHUKa ¢ TIOMOIIBIO BEKTOPHOTO
NPOM3BEICHNSA, KAKOBEI JIOJKHEI OBITh HCXOAHbIC NaHHEIE?
23. Yro Ha3BIBaCTCS CMEIIAHHBIM MPOM3BEICHHEM TpeX BEKTOPOB; CMEIIAHHOE MPOU3BENCHHUE —
3TO YMCJIO MIIU BEKTOp?
24. B 4eM COCTOMT reoMeTpUYECKHil CMBICI CMEIeHHOT0 TNPOU3BEIEHHUS TPEX BEKTOPOB?
25. 3anumure GopMyITy CMEMAHHOIO POU3BENEHHS Yepe3 KOOPAMHATHI IEPEMHOMKAEMBIX BEK-
TOPOB.
26. 3anuuuTe ycloBHe KOMILIAHAPHOCTH TPEX BEKTOPOB C MOMOLIBIO CMEIIEHHOTO MPOU3BE/Ie-
HUSL.
27. BriBenuTe ypaBHEHHE MITOCKOCTH € [IOMOMIBIO YCTIOBUS KOMIIRHAPHOCTH TPEX BEKTOPOB.
28. Kak ompezenuts 06beM TpeyrossHoi IHpaMHU/Ibl ¢ MOMOINBI0 CMENIAHHOTO TPOM3BEIEHHS
TPEX BEKTOPOB?
29. 3anmmuTe ypaBHEHWE TUIOCKOCTH, MPOXOASIIEH 4epe3 TPH 3aJaHHBIE TOYKHU; B YEM COCTOMT
CMBICH KO3 GHUIMEHTOB 3TOro ypaBHeHHUS?
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30. KakossI criocoGel 3a1amms npsaMoii B NPOCTPaHCTRE?
31. 3anuumure ycnorue KOJUTHHEaPHOCTH IBYX BEKTOPOB.
32. 3anumIuTe KaHOHHYECKHE YPARHEHHS NPSMOMH B IIpOCTpaHCTRE.

PelTHHI-KOHTpOAB 2

1. YTo Ha3pIBaeTCS KPUBEIMU TUHUAMHM BTOPOro nopsaka?

2. 3anumuTe 06mKe ypaBHEHUS KPHBEIX JIMHHI BTOPOTO MOPsIKA.

3. Uro Ha3kIBaeTcs OKDPYXKHOCTBIO, B Y€M COCTOMT OCHOBHOE CBOMCTBO OKPYIKHOCTH?

4. 3anumuTe KaHOHHYECKOE ypaBHEHHE OKPYXHOCTH.

5. Kax 1o BHIy KaHOHMUECKOTro ypaBHeHUs OKpYXHOCTH yCTaHOBHTE KOODIMHATHI LIEHTPA OKPYK-
HOCTH ¥ paauyc?

6. UTo HA3BIBACTCS BILTMIICOM, B YeM COCTOMT OCHOBHOE CBOMCTBO »yuIHnCca?

7. Kakue TOuky MI10CKOCTH Ha3HIBAIOTCS (oxycamu nunca?

8. 3anMimuTe cooTHOLEHHE MEXy NIMHaMHU OOJbIION U Malloi MoTyocei smumnca | paccrosHHEM
OT LIEHTpa 3JutHIca A0 Gokyca.

9. anuiuTe KAHOHHYECKOE ypaBHEHHE HILTHIICA.

10. Kak no Bufy ypaBHEHHMs 511MIICA YCTAHOBHTS KOOpJIMHATEI €ro IEHTpa M JUIMHEI GONBLION M
Maiio noayocei?

11. Yto HaspIBaeTcs runep6omIoit, B 4eM COCTOMT OCHOBHOE CBOMCTBO Tumnep6os1?

12. Kakue TouKH MI0CKOCTH Ha3kIBAIOTCS doxycamu runep6omnsr?

13. 3anuuure cooTHOIIEHNE MeXKTY IIHHAMY NEHCTBHTENLHON | MHHUMO}¥ nomyoceit runep6oe! u
PaccTosHHEM OT LeHTpa runep6ostst 10 dokyca.

14. 3anummire KaHOHHUYECKOE ypaBHEHHE runep6okL.

15. Kak mo Bumy ypaBHeHHs rumepGOIsI yCTAHOBHMTS KOOpJAHMHATEI €€ LIEHTpa W [IMHEI OefCTBH-
TEJIBHON U MHUMOI mosTyoceit?

16. 3anumure ypaBHeHue acUMITOT TAnEepOOoIEL.

17. Uro HaskiBaeTcs Mapabolioli, B yeM COCTOUT OCHOBHOE CBOHCTBO napabosr?

18. Kakast TouKa I10CKOCTH Ha3BIBAETCS dokycom mapa6onni?

19. Yro HaseiBaeTcs qupeKTprcoit mapa6obl, 3amumuTe YPaBHEHHE JUPEKTPHCHIL.

20. 3anuMmuTe KAHOHMYECKOE YPaBHEHHE napabosl.

21. Kak no Buay ypaBHeHus mapaGosisl YCTaHOBHTE KOOPJMHATEI BEPINMHEI TIapaboJisl U MO0JKe-
HHUE TUPEKTPUCH Ha IIOCKOCTH?

22. 3anumuTe o611ee ypaBHEHHE OKPYIKHOCTH, DILTHIICA, runep6obl ¥ napaboisL.

23. Ilpu Kakux yciIoBHAX U3 06mero YPaBHEHHSA OKPYIKHOCTH, dJLIHIICA, rUnepboisl, mapabos! mno-
nmyqaem oblee ypaBHEHHE OKPYXHOCTH, ofliee ypaBHEHHE 3ILIUIICA, 0bIIee ypaBHeHHE runepOoIE,
obmee ypaBHeHue napaboJis:?

24. BeimonauTe npeoGpasoanue 06ImEro ypaBHeHus OKPY)XHOCTH K BH/ly KAHOHUYECKOIO ypaBHe-
HHSI OKPY>KHOCTH.

25. BeimonHuTte npeo6pa3oBaHue 06IIEro YPaBHEHHUA DIIMIICA K BHIY KaHOHHYECKOTO ypaBHEHHA
JUIMIICA.

26. Brinonaute npeoGpaszoBanue o61IEro ypaBHeHHUs runepbonbl K BUAY KaHOHHYECKOTO ypaBHe-
HHS IHIIEPOOJIBL.

27. Bemonnure npeo6pasosanme o6IIEro ypaBHeHus napaloJisl K BHly KAHOHHYECKOTO YpaBHEHHS
napabos.
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PelTHHI-KOHTPOAL 3

1. Yro HaswiBaeTcst a@UHHOMN, WM 06meli AICKapTOBOH, CHCTEMOH KOOPIMHAT B TPEXMEPHOM npo-
cTpaHcTBe?

2. Yro HaseiBaetcs 6a3ucom ahdUHHOM cHCTEMBI KoopauHat?

3. Yo Ha3kIBAETCA KOOPAMHATHOM MIIOCKOCTBIO?

4. Kaxyro npo6ieMy 1o3BosiseT pemmurs cuctema KOOpAHMHAT?

5. Yto Ha3wiBaetcs ahGUHHBIME KOOpHaTaMH TOYKH IPOCTPaHCTBA?

6. Kax, ncnons3sys nuneiinkie onepauuy Has BEKTOpaMH, pasJIoXKUTh PaJuyC-BEeKTOP IPOM3BONBHOM
TOYKH IPOCTPAHCTBA HA COCTABSIOMIMUE 10 KOOPAMHATHEIM 0CAM?

7. YTO Ha3kIBaEeTCs AEKapTOBOl KOCOYTOJIBHOM CHCTEMOM KOOpIUHAT?

8. B kakom ciyuae addunHas cuctema KOOpAMHAT CTaHOBHTCS PAMOYIOJIbHOM OPTOHOPMHPOBAH-
HOM CHCTEMO#t KoopuHaT?

9. 3anumure ycioBue, Npu KOTOPOM Ha TPEX BEKTOpaX, KaK Ha CTOPOHAX, MOKHO MOCTPOMTH Ia-
pajienenumne .

10. 3anumure ycnosue, npu koTopoM TpH BEKTOpa 00pasyioT 6a3uc CHCTeMBI KOOpAHHAT.
Bonpocs! u 3agaun k¥ CPC

Paznen 1. Metox koopmunar. KoMmnexcHbie 4MCla, IeUCTBHA C HUMHU. Bekropsl. JIuHeitnsie
ornepaluu Haj BekTopamu. CKailsipHOe NpoM3Be/ieHue BEKTOPOB M ero cBoicTea. CHcTeMa BEKTOPOB.
Pasnosxenue BexTopa no cucreme BEKTOPOB.

Marpuugr. [leiictBus Han marpuiam. Obparnas marpuua. Paur marpuip. Onpepenureny.
CoiicTBa onpenenureneit.

Paspen 2.

@ynkumy. OCHOBHEIE 3eMeHTapHble (hYHKLMH, HX CBOHCTBA 1 rpapuxy. CpoiicTBa (yHKIHi
HEINpPEepLIBHBIX HA OTPE3KE.

Pasznen 3.

IIpoussonnas GyHKuUU ee reoMeTpruecKuit u usmaeckuit cMeici. [IpoussoaHas cymMer, npo-
M3BC/ICHHA 1 YaCTHOTO. Ee reoMeTpryeckmii CMBICI U CMBICI B PUKIIANHEIX 33/129aX.

Ynpaxuenue 1

1-10. lans Bepmunst 4 (x,, y,,2,), 42(x,, Va5 2,) A3 (%5, ¥s, 25),
As (x,, y,, z,), TApaMUIEL
Haiitu:
1) nnuny pe6pa A14;
2) yron Mexny pebpamu 414, u A1 A4y
3) ypaBHeHue rpanu 414, A3 ¥ ee WIOMAE;
4) ypaBHEHWs BBICOTEI, OIyLIEHHOH U3 BEPIIMHEI A4 Ha rpaHe A14; As.
1.4;(3,21), A2 (1,3,2), A3(2,0, 1), 44(4,-2,3).
2.41(2,-1,8), A4,(3,4,4), A3(2,-1,2),  A4(6,1,6).
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3.41(850),  A2(3,7-5), 4(4,13),  Ay(-2,1,4).
441 O0L-), 4 (344),  A(6-13), A(52-1).
3. 4132-3), A (3-L1),  A:(02-2), A(4-23).
0. 41 (06-1),  42(3-82), Ax4-10), A(21,-4)
7.412732),  4:(054),  Ax561),  Ai(-2,13).
8.41(6-20),  42(62-1), Ax2-14), A(274),
9. 41 (1L4-2),  4:(-303), 4x(80,1),  Ay(l,4,0).
10.41(182), 4 (4-12),  45(-153), A4(33-3).

Ynpaxuenue 2

11-20. CocraBurs ypasHenue MHOXecTBa TOYEK, N7 KOKAOH U3 KOTOPKIX BEHIMOJNHAETCS creiyronee
ycloBue:

11. Cymma KBaZIpaTOB pacCTOAHUM 10 Touek A(1;1) B(-3;3) pasna 20.

12. Cymma kBagpator paccrosauii o Touex A(3;-3), B(1;1) u C (-1;1) paBHa 28.

13. Cymma xBajpatos paccrostamii 1o Touek A(3;-3), B(-1;1), C (-1;0) u D(2;-4) pasna 58.

14. KBazpar paccTosHus 10 Touku A(0;3), Ha 3 Gonbiue kBajpaTa paccrosHus A0 ocu aberuce.

15. Cymma paccrosnmii 1o Touek A4 (6;0) 1 O(0;0) pasna 10.

16. KBazpart paccrosuus 1o Touku A(2;0) na 16 GonbIme KBapaTa pacCTOSHHUS 10 OCH KOOpJMHAT.

17. Cymma kBagpatos paccrosamii mo CTOPOH NpAMOYTONBHHKA, 06pa30BaHHOrO MPAMEIMEH x = 0,
x-4=0, x-2=0, pasHa 20.

18. Paccrosmue 0 Touku 4(0;3) paBHo PaccTosHKIO 10 OCH abeluce.

19. Pasnocts paccTosiuuii 10 Togex A(0;10) 1 O(0;0) pasHa 8.

20. PaccrosiHue 10 TOYKH A(2;0) paBHO PacCTOSHHUIO 10 OCH OpIHHAT.

VYnpaxuenune 3

21-30. Jans Bexrope d,b,C,d B HeKoTopoM 6asuce. ITokasate, uto BekTOpE @,b,C obpasyror 6a-

3UC, M HANTH KOOPIMHATEI BekTopa d B 5TOM Gasmce. Crcremy nuneliHbix ypaBHeHuit pemuTs MeTo-
nom Kpamepa.

21.  @(7;3;0), b (4;1;1), ¢ (-7;1;12), d (-11;8;5).
22. @ (2;0;3), b (-9;2;10), ¢ (—4;2;10), d (-1;-2;-10).

23. @ (12:2),b (527, ¢ (0;5;-1), d (-2:6;-6).

24. @ (-2;3;1), b (2:6;7), ¢ (4;:-1,0), d (6;:-3;-5).
25. a(1;3;1), b (1:-8;2), z(0;-5;3), d (3--8;2).

26. a@(2;5;-1), b (-1;2;-6), e(=2:1;1), d (~11;-5:-1).
27. a@(-1;4;3), b (5;0;1), ¢ (-1;4;4), d (-7;8;7).
28. @(3;3;2), b (1;2:3), ¢ (1;-1;4), d (4;:-1;7).

29. @ (-2;-1;1), b (2;3;0), T (4;:2;3), d (-10;-9;3).

30. @ (1;5;1), b (-2;5:4), ¢ (3;:-1;2), d (4;19;9).
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Bonpoce! k 3auery

1. Matpungr. [leticraus ag MaTpHULaMHQ.

2. Onpenenurenu. CeoiicTpa OIpEIETHUTENIEHA.

3. O6patHas MaTpuma.

4. PaHr mMaTpuug!.

5. CHCTeMBI THHEHHBIX ypaBHEHMUI.

6. Teopema Kponekepa-Kanem.

7. @opmynet Kpamepa. Meton Iaycca.

8. Bexropsl. JIuneitunie OMEpalLXK Hajl BEKTOpaMHu.

9. Ilpoexuus BekTOpa Ha ock. Pasnoxenue BEKTOpa I10 OPTaM KOOPJIMHATHEIX OCEiL.
10. Monyns Bexropa. Hanpasnsonue KOCHHYCHI.

11. evicrBus Haj BEKTOpaMH, 3aIlaHHBIMH NIPOEKLIUAMH.

12. CxanspHoe npouseenenue BEKTOPOB U €ro CBOICTRA.

13. BexropHoe nponseesenue BEKTOPOB U €ro CBOMCTRA.

14. Cmemmannoe npoussenenue BEKTOPOB M €ro CBOMCTRA.

15. Cucrema koopaumaT Ha mIOCKOCTH. INpeobpazosanue cucteMer KOOpAMHAT.

16. YpasHenus npsmoit Ha miockocTy.

17. Muosxectsa. Yucinosrie MHOXECTBA. MHOMKECTBO AEHCTBUTENBHBIX YHCEIL.

18. Yucnorsie npomesxyTk. OxpecTHOCTB TOUKH.

19. @yuknus. Cnocobs 3aganus (yHKumi. OCHOBHBIE XapaKTePUCTHKH byHKIpME.
20. Obparnas dynkmus. Croxuas yHKims.

21. TlocnenoBatensHocTr. Yncioras [IOCIEIOBATENLHOCTD.

22. TIpeaen YHCIOBOH MOCIIeI0BATE IEHOCTH.

23. Ilpenen ¢pynkuuu B Touke. OnHocTopoHHME npeniersL.

24. BeckoneuHo Gonblas GyHKIHs. BeCKOHEYHO MaTbie GbyHKUMMN.

25. Ilpyu3naku cymecTBOBaHUS IIPE/IEIIOB. ITepBriii 1 BTOpO# 3aMeyaTenbHbIE TIPEIEEL.
26. CpaBHeHUe GECKOHEYHO MAJIBIX Gynxumit. SkBUBaNeHTHBIE GECKOHEYHO MaJIkIe.
27. HenpephbIBHOCTE QYHKIMIA B TOUKe. HenpepeisHocTs B unTepBane u Ha OTpe3Ke.
28. Touxu pasprisa (GyHKLWI 1 UX KIaccHUKALMS.

29. TpousBoaHas dpyskimu. Ousuueckuii u FEOMETPHUYECKHH CMBICIT POU3BOIHOIA,
30. Cas3b MeX 1y HENPEPHIBHOCTHIO H A depeHInpyeMOCTEIO (ByHKIHH.

31. Ilpou3sBo/iHas CyMMBI, Pa3HOCTH, NPOKU3BENEHHS H YaCTHOIO byHKI#H.

32. TlpousBoaHas COKHOM 1 06paTHO byHKIHiA.

33. TIpou3BOgHEIE OCHOBHEIX SNIEeMEHTapHEIX (QYHKIIMIA.

2 cemecTp
Bonpocsr gas PEeHTHHI-KOHTpPOJeH

PeliTuHr-xonTpous 1

1. 3anummTe anropUT™ pelIeHHs CHCTEMBI TMHEHHBIX ypaBHeHu# MeTonoM ["aycca, ucronssys asa
NIEMEHTapHBIX NPe0Opa3oBaHKs CHCTEMbI: JENieHUe YPaBHEHHH Ha KO3 (PHIHEHTEI PU HEM3BECTHBIX
Y BBIYUTaHHE YpaBHEHUIA.

2. B Kakux ciyyasx HaXomuT NpUMeHeHHe MeTon I aycca pelleHHs CHUCTEMBI JIMHEHHBIX ypaBHe-
HUI?
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3. UTo MBI IOHMMaeM MO YKBUBATEHTHEIMHU CHCTeMaMH¥ IMHEWHBIX YpaBHEHHUIH?

4. Kakue npeo6pasoBaHms cHcTeMbl THHEHHEIX YPaBHEHHH Ha3BIBAIOTCS HIIEMEHTAPHEIMU?

5. K cucteMe kakoro Buna wmeer croeii [IEIIBI0 PUBEJICHNE 3aaHHONW CHCTEMEBI JIMHEHHbBIX ypas-
HeHuii Metonom I'aycca?

6.Kak pemaercs cucrema numeiinsix YPaBHEHHUH TPEYrONBHOTO BUAR, HONyYEHHAS U3 MCXOHOM Me-
Tonom I"aycca?

7. B 9eM 3akmouaercs TPOBEpKa MOJYYECHHOrO PEIICHHUS CHCTEMBI JIMHEHHEIX YPaBHEHH?

8. CymecTByer 111 BO3MOKHOCTE, ecITH "ma", To onmmmTe €8, pemenus crcTeME! JIAHEHHBIX ypaB-
HeHu# MeToziom ["aycca B koMnakTHOM Buje Ges epenuChIBaHUs 0003HAYEHHH CAMMX HEM3BECTHEIX?

9. Kaxue cucrems! THHeHHBIX YPaBHEHWI Ha3BIBAIOTCS OTpe/IeIeHHEIMH, HeOoIpeieIeHHEIMU?

10. Kakuie cucTeMBbl THHEHHBIX YPaBHEHHI HA3KIBAIOTCS COBMECTHEIMH, HECOBMECTHEIMHI?

11. 3anumure Bun NPOTUBOPEYUBOIO YpaBHEHHUA.

12. Tlo3Bomsier 1 MeTon I'aycca o6Hapy uTh [IPOTUBOPEYMBOE YpaBHEHUE U CHEIATH 3aKIIOUEHHE
0 HECOBMECTHOCTH CHCTEMBI JINHEHHBIX YpaBHEHUIA?

13. B uem cocrout sxopaaroso npeo0pa3oBaHKe CUCTEMBI THHEHHBIX YPaBHEHHH?

14. Onumure Meron XKoppana-I° aycca pelICHUA CUCTEMBI IMHEWHEIX ypaBHEHMIA.,

15. Kakoe Hen3BecTHOE B cHCTeMe TMHEHHbIX YPaBHEHUH Ha3bIBACTCS Pa3peLIarOmIuM?

16. Yto HaseiBaeTcs paspermennsm YPaBHEHHEM B CUCTEME JIMHEHHEIX ypaBHEHUH, PEIIaeMBIX Me-
TozoM XKoppana-T'aycca?

17. Yro HaspiBaeTCs paspemeHHOl CUCTeMOl JIHHe HHBIX ypaBHEHU#?

PeiiTunr-konTpoan 2

1. Chopmymupyiite onpeneneuune nousTus "yHKums”.

2. 3anumuTe ONpeieNeH e NOHATHS "(yHKIMA" B CHMBOIMYECKOM TOrHYECKO} ¢opme.

3. Kakue (hopMEI 3a1ucu HCIoNB3yioT s 0603HaYeHH s byHKIHH?

4. Yro HaswiBaeTcs 061acThio OMpe/ie/IeHHs (PYHKLMH, He3aBUCHMOM TlepeMeHHOMH (aprymenTom),
00J1aCThIO 3HAYEHHH bynkimmy, 3aBHCHMOIH [epeMeHHOH?

5. B KaKoM cilyuae aprymeHT Ha3hBaloT npoo6pasom, a 3HaveHue QyHKIMH obpazom?

6. 3anuImuTe BEIpakeHUe npoo6pasa yepes o6pas3.

7. Yto HaskIBaeTCs 0OpaTHOM PyHKIMEH?

8. Uto HaskiBaeTcs rpadukoM (yHKIUH?

9. IlpuBenure npumeps! GyHKIWMIA.

10. Yto HasbiBaeTCs OCHOBHBEIMHU SJIEMEHTAPHBIMH QYHKIMAMHA?

I1. Yro HazeiBaeTcs cynepmnosunmeii byHKUmH?

12. Yro HasmBaercs dIIEMEeHTapHOH QyHKIHeH?

13. Uto HaspiBaeTCA KOHEYHON M GECKOHEYHO YAAJIEHHON TOYKOM YHCIOBOI ocu?

14. Yto HaseIBaeTCs OKPECTHOCTBIO KOHEYHOM K GeckoHEeuHo ynaneHHoOM ToukH, Kak e& 0603HaAYuTE
CHUMBOJIMYECKH?

15. Yto HaskIBaeTCs 4MCIOBOH (yHKIHMEH, YHCIIOBOM NOCIIEIOBATENEHOCTEIO?

16. Yto HasmiBaeTcs mpenesiom 4McIoOBOM IOC/IEIOBATE/IEHOCTH, KaK €ro 0603HaYUTh CHMBOJIMYE-
cku?

17. Yro HasbBaeTcst 6eCKOHEUHO MaJIol YHCIOBON TIOCJIEI0BATETbHOCTEIO?

18. Chopmymupyiite ompenenenue npenena ¢yHkumy 1o Ieiide (B TepMHHAX MOCIENOBATENBHO-
cTeit).

19. 3anumure onpenenenue npenena Gynximu nmo Teiine B Toruyeckot cUMBOITHYECKOM tdopme.
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20. TTonp3ysick onpenenenuem npenena pyskuuy mo IeifHe, oTBeTHTS Ha BOIIPOC: CYIIECTBYET MIIH
HET NpeJie)l 3a/laHHO QyHKiuyu f (x) B TOYKE X, €C/IH CYIIECTBYET, TO HAiTH €ro 3HaueHwe:
2
iy = o3 %=1, 2) f(x)=snt, x -0
x=1 X
21. Coopmynupyiite Onpelienenne npenena ¢pyukuuu no Komn B o6mem ciiydyae (B TepMHUHaX
OKpPECTHOCTEH).
22. Céopmynupyiite OTpE/Ie/IeHHe KOHEYHOro npeaena GyHkuuu no Komu B KoHeIHOH Touke (B
TEPMUHAX HEPaBEHCTB)(( & — & ) — onpemeneHue).
23. Banumure onpezeeHue npeaena QyHkiuu no Komu B joruyeckoii
CHMBoOIIMYECKO# (opme.
24. Chopmynupyiite onpezeneHye KOHEYHOro npeziena Gpynkimn no Komu B GeckoHeuHo yaaleH-
HO¥ TOUKe (B TepMHHAX HEPABEHCTR).
25. Coopmymnupyiite onpezieieHne GeCKoHeYHoro npesiena Gyukman no Komy B KOHEYHOH Touke
(B TepMHHAX HepaBeHCTB).
26. Tons3ysick onpeneneruem npeznena Qyukiud no Kommw, nokasats CNpaBeINIMBOCTE BHIpae-
HU:

1) lim(2x +3)=5, %) 1o HE _q, 3) lim () =o0.

X—po0 x K=

27. 3anumure ¥ 0GBACHUTE CHMBOJMYECKOE 0GO3HAYCHHE OJHOCTOPOHHErO mpejiena QyHKUHUU B
TOYKE CJIeBa U CIpaBa.

28. SIBnsIOTCS 1M SKBHMBANECHTHEIMHU onpefienenus npeaena gyskuun no Leitte u no Komu u pas-
JNIAYHA JIU 1eNeco00pasHOCTh X IPUMEHeHHs?

29. Yro HazpIBaeTCs GECKOHEHO GOIBIION M BECKOHEYHO MATO GyHKIHEH?

30. IMpusenute npumep GeckoHedHO GOMBIIONH 1 GECKOHEYHO Manoi GpyHKIUH.

31. Chopmynupylite TeopeMy CyIIECTBOBAHMSA KOHEUHOTO npezena QyHKIHH B TOYKe.

32. Chopmynupyiite OCHOBHBIE TCOPEMEI O TIpefieiax, UCTIONB3yeMBIE I HAXOXKAEHHs Mpejela
(QyHKIHH.

33. 3anumure GopmynBl ABYX 3aMeuaTENBHBIX Npenenos.

34. Kaxue nOKanbHEIE CBOMCTBA ()yHKLMH B TOUKe MCCIIEYIOTCA C [IOMOLIBIO Mpezena?

35. Kakue BRIpaXeHWs [P HAXOXKICHHUH TIpeaea (YHKIMM He UMEIOT CMBIC/IA U HA3HIBAIOTCH He-
OIIpeIeIeHHEIMHU?

36. O6BacHuTE MpocTeiimue MPHEMEI PACKPBITHsL HEOTPE/IEIEHHOCTEH, MCIIOJIb3yeMEIE TIPH HAXO0X-
AieHUHM TIpeena GbyHKLuHy,

37. Halinure npenensi:

. sl

1) lim(2x® - 3x% + 2x ~1), 6) lim Y2 X =,

x—1 x—0 X

- . 1—cos3x
2 11—133x4—x3-x2+8, L 11'133—?__’

; ;

Gyrmd e 8 ifmn S0¥

x—1 x—1 x=0 X

Y 45x% =2 . 4

T 9) nm[z—l"] y

% +2x+15 o\ X—3

L]

2
59 Tigi 2x -2|-5x 3
x==3 xc=9
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PeiiTunr-konTpons 3

2. B KaKoM ciTygae cuMBOIEI npefiena ¥ GyHKIMM MOXKHO IOMEHATS MecTamu?

3. Copmymupyiite Teopems! o HETIPEPLIBHOCTH OCHOBHOH 3/IeMEHTApHOM byHKIMH 1 SJIeMeHTap-
HOM QyHKIMH B Kax10# Touke 06nacTH OTIpEeNeIEHuS.

4. Yto HazwiBaeTCH TOUKOl paspsiBa GyHKIMK?

5. Uto HassIBaeTCH TOUKO paspeiBa 1-ro pona, npuseauTe opumep.

6. Uro HasbiBaeTcs ckaukom }yHKuMY B Touke, npuBeauTe npuMep.

7. YTO Ha3BIBAETCS TOYKOM YCTPaHUMOTO pasphIBa, IPUBEUTE IPUMeED.

8. UTo HaskIBaeTCs TOYKOI PaspeiBa 2-ro poja, npuBeuTe npuMep.

9. Uto HaskiBaeTcs HE3NIeMEHTapHO# (yHKIMel, npuseuTe npumep.

Bonpocer u ynpaxHenus aasg CPC

Paspen 4.

Onpenenennbiii unTerpan xax NpEAeN UHTerpansHok cyMmel. OCHOBHEIE CBOMCTRA oIpeeneH-
Horo uHTerpana. [Ipoussonnas unTerpana mo TICPEMEHHOMY BepXHeMy mnpezieny. ®opmyna Herotona-
Jlenbnmma. Beuucnenue OTPE/ICICHHOTO MHTErpaja: WHTeIPUPOBAHHE 110 YacTsSM U MOJICTaHOBKOIA,
IpubnmxenHoe BEYUCTEHME OTPE/CIIEHHOTO MHTErpana: $popMyIsl MPAMOYTOTBHHKOB, TpaNelii 1

Cumncona. Heco6cTBenHsle uHTerpaikl. HMcrons3oBanue nonstus onpeenenHoro HHTErpaia B 3KO-
HOMHUKE.

Pazgen 5.

Yucrnoseie psiger. CXORUMOCTS U cymma pana. Heobxonumoe ycinoBue cxoqumMocTi. HedictBus co
CXOMAIMMHUCS pAnamMu. YACIOBEIE PSIBI C MONOKHUTENLHEIME YICHAMIL HocTatoyHsle npusHaku.
YCII0BHBIE CXOIMMOCTH MaTeMaTHUeCKHe: CpaBHeHus, Jlanambepa, panuKaibHbI IpU3HaK Komuy, un-
TerpaibHeIi npusHak Koww. 3Hakonepemennbie pazibl. AGCOMOTHAS W YCIOBHAA CXOAUMOCTH. 3HAKO-
depenyromuecs psaasl. [Ipusnak Jleitbuuna.

DyHKuMOHANbHEIE psabl. O61acTs cxomumocTy. [lousTHe PaBHOMEpHO# cxoaumoctH. Teopema
cxopumocty YeGrbrmesa. Teopema. Beiiepimrpacca. CroiicTra PaBHOMEPHO cxomamuxcs pagos. Cre-
TNeHHBIE papl. Teopema Aberns. Paguyc cxomumocty. OCHOBHEIE CBOWCTBA CTENEHHBIX PANOB. Pazjio-
KeHHe QYHKUMI B CTerneHHble psmbl. Psj Teitnopa u Maxknopena. ITpuMeHenue cTeneHHbX PANOB K
MPUOIIKEHHBIM BEIYHCIICHHSM.,

Paspgen 6.

OcHosrele monsTHs. [Tuddepenipnaisuse YPaBHCHUsA C pasfe/AIOIUMHCS IepeMeHHBIMH. Of-
HOPO/IHbIe IH((epeHNManEHbIE ypaBHEHNS TIEPBOTO nopsiika. JIuneinsie auddepeHumranbure ypas-
HEHUA niepBoro nopsaka. lubdepeHnuansusie ypaBHeHus, AOIyCKaroye NOHMMKEHUe ropsaka. JIu-
HeiiHbie nuddepenumansurie ypaBHeHus BTOPOTO MOpsi/iKa € MOCTOSHHBIMH K03(dunuentamu. Hc-
MO/IB30BaHHE NH(YEPEHIMATBHBIX YPaBHEHHI B SKOHOMHUECKOH THHAMHKE.
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Ynpaxuenune 1

31-40. IIpumensist Meton Taycca nekmouenus HEM3BECTHEIX, PENIUTE CHCTEMY JIMHEHHEIX YpaBHEHUi.
Crenats nposepky HaiineHHOro pelreHus.

4x, +2x, — X, - 3x, =11, 3%, —7X, + X3 — 2x, = —11,
31 X, —6X;+9x, = -8, 3. 4x, - 2%, + X, ~7X, = -8,
3X, +4x, —3x, + x, =10, X, +4x,+3X,-5x, =8
2X, —2X, + X, —2x, = 0. X, +6x, +5x, =13.
X +X,—3%,+2x, =8 3%, + X, — X, =0,
- —2X, +3%, — X, +4x, =7, - 2X, —3X, + X +2x, =10,
3X, - 2%, +4x, — x, = -3 X, +4X, —2X;+ X, = -3,
OX, +6X, +2x, — X, =1. 3X, +2x, — X, +3x, =86.
X, +9X, —3x, —2x, =12, 2%, + X, +4x, — X, = -3,
. 4x,+4X, + X3+ X, = 2 a6, —X, +2X, —3X; +2x, =11,
3X, +2X, —4x; +5x, = 18§, 3X, — X, +2X, + X, = -2,
X, +4X, + X, +6x, = -10. 5, +3x, +6x, —2x, = -5,
X, +2x, —5x, +3x, =1, 4x, +3x, +2x; — x, =18,
. J5x1-9x3—5x4=—9, - 3X, +2x, —3x, +2x, =15,
6x, + X, + X, — x, =10, Xy +7X, —6X;+4x, =13,
| X, + X, — Xy —2X, = 4. X, + X, +3%, —3x, =5.
(2%, +3X, + X, — X, = —4, 3%, —2X, + X, + X, = -8,
39.J3>«'1+x2~?’x3+x4=—2?', i 5x, + X, +2x, = -11,
—2X, — X, + X3 —5x, =0, =X +X, =X+ X, =0,
X, +3X, +4x; +2x, =10. 2, — X, +6x, —3x, =9.
VYnpaxnenue 2
41-50. Haiitu:
41.a)lim———14x2_3 6) g # L . I
=03x 4 x+4” iy 4 8x+7 >4 J5_x-\x-3
42. a) lim—li 6 Iimw, B) limM.
—o3x? 4 x 41" 7 xo2 2x24+5x+2 x50 5x
4 3 3
aolmcEL ountrE gy
. 1+x—4x° L XE—-2 . 4+x
44, a) lim B) lim

—— = 6 llm——— e
—o]4 x> +8x° " 7 a1 x2 42537 =4 1-6x -5
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5.3 lih —3x—x? 5 1.mx"‘—4x-i-3 J Hii x*-2x-3
a ) —_—, B y
20 4x" +3x 1 =1 x? 4 x-2 =3 \2x+1-x+4
4—x+5x° s s
46. a) lim——x%, 6) lim ﬁxz—ﬂz’iﬂ, B) lims——xﬁ.
38 D 4x"+x =2 x*+x-6 0 fx+1-1
. 4x" +4x— * . =T~
47. a) llm_x5—4—x—3~, 6) Iim—ix—Zx—, B) hm—xl—g.
=o5x" +3x+4 2 x"—dx+4 =5 x—
. Ix*—dx+2 ) . Alx+1-1
48. a) hm—————z, 6) lim—— ; B) lim————
X0 3._2x+5x =1 x® x—=0 2%
2 - 2 - } e
49. a) Iim—{z—J—H‘—l, 6) Iim%ﬁ—, B) lim—x—+8—§-.
=0 Ty +x-2 =2 x"—4x+4 =1 3x-3
: ~T7x* . X +x=2 : x?+1-1
50. a) llm—2—~———, 6) lim T e ) lim
=03y —4x+5 -2 4—x SRR e
Ynpaxuenue 3

51-60. 3anana pynkuus y= f (x) . Haiitu Bce Touku paspsisa GbyHKIWMH, ecnu oHM CYILECTBYIOT.
IoctpouTs rpaduk dyuxuumy.

lx‘?, x<1,
—X, x<1, 2
51. f(x)=1x2 1<x<2 52. f(x) =9x+1, 1<x<0,
3x-2 x>2 1-x, x>0.
X-1, x <0, 1+2x, X< -1,
53. f(x)=<x*-1, O0<x<{, 54. f(x)=1x, -1<x<1,
1-x,  x>1, g’ o
¥
1
X2, x(_-” ;l x<_1l
55. f(x)=9x+2 -1<x<1, 56. f(x)=9-x, -1<x<1,
% wsl. E, Xz,
X
2-x%, x<0, xX2+1, x<0
57. f(X)=9-x+2 0<x<2 58. f(x)=41-2x, 0<x<2

X, X>2. X-2 x>2
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1-x, x<1 X+1 x<-1
59. f(x)=1<2x, 1<x<2 60. f(x)=9x*-1, -1<x<2
8-x2, x>2 2x, x> 2.

Bonpocel k sx3ameny

1. Kommnekcusie yucna.

2. Heonpenenennsii uHTerpait. OCHOBHEIE OHATHS M CBOMCTRA.

3. MeTo MHTErpUPOBAHKS I10CTAHOBKOIA.

4. Metoz1 HenocpeACTBEHHOTO HHTErpUPOBAHUS.

5. MeTon nHTerpUpOBaHys MO YacTsIM.

6. PanjnoHansHee byHKIHY.

7. VIHTErpHpOBaHMe paliHOHATBHEIX npobeii.

8. UnTerpuponanue TPUTOHOMETPHUYECKHX (YHKI[HIA.

9. MuTerpupoBanie MpparMoHaibHbX byHKLuH.

10. Onpenenennsiit uurerpan xax TIpEACT MHTErpanbHOM CymMmEl. ['eomeTpuueckuii cMeic)
OIpPEJENIeHHOr0 HHTEerpaa.

11. ®opmyna Herotona — Jleii6runa. Hurerpuposanme B CUMMETPHYHEIX Mpeieliax.

12. HecobcrBenubie unrerparkr.

13. Briuucnenne IIomazen niIockux Quryp.

14. Beryncnenne qiust 1yru miockoi KpHBOH.

15. Beruncnenue muomanu TTOBEPXHOCTH.

16. Berunciienune o6bema Tena.

17. ®ynkunu HeckonbKux NEPEMEHHBIX.

18. Tuddeperumansurie ypasrenus. OcHOBHEIE TTOHSITHSI.

19. VpaBueHnus ¢ pasgenstommmucs NEPEMEHHEIMH.

20. OnroponHsie nuddepenmpansHbe YPaBHEHHS.

21. Jlunelinrie ypasHenus. Ypasaenue bepnyn.

22. YpaBHeHUs B MOIHEIX mbdepeHnmanax.

23. Vpasnenus Jlarpanxa u Kiepo.

24. VpaBHEHHS, J0MyCKAIOIHE OHKEHHE nopsjka.

25. Jluneiinsie muddepennpnansunie YPaBHEHHU: BTOPOro MOps/IKa.

26. Vinrerpuposanue quddepeHnuaTsHEx YPaBHEHHH BTOPOTO Nopsika.

27. ViHTerpupoBanue TMHEHHEIX O6BIKHOBEHHBIX muddepeHnransHEIX ypaBHEHHH BTOPOTr'O IMO-
PAZIKa C NOCTOAHHBIMH K03 dHIHeHTaMH.

28. JluneiiHble HEOTHOPONHEIE i pepeHnanbHbE ypaBHEHUs BTOPOro Mopsaka.

29. JluneliHbie HEOHOPOIHEIE AuddepeHInaIbHEe YpaBHeHUs BTOPOI'0 MOpAJKa CO CIELHANB-
HOM IpaBo# 4acThIo.

30. Yncnossie psajsL.

CaMocrosTenbhas paGota CTyNeHTa COCTOMT B BBINONTHEHHH 3a[laHlil THMIIOBOTO pacyeTa,
O(hOPMIIEMOTO OTAENBHEIM OTYETOM M 3AIMHINAEMOro CTyJ€HTOM. MeToiiuecKkue yKka3aHus U 3a0aHus
MOKHO HaWTH [0 CCBIJIKE: httn:/,fe.lib.vlsu.rufbitstreamfl_23456789f6570f1./0070?.pdf.

QOHJ OLEHOUHBIX CPEACTB /T MPOBEAEHHS ATTECTALH YPOBHA ChOPMHMPOBaHHOCTH KOMITe-
TEHLMH 06Y4aloLKXCs MO IMCLMILTHHEE 0hOPMILETCS OT/IETBHEIM JOKYMEHTOM.
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7. YYEBHO-METOAUYECKOE U HH®OPMAIIHOHHOE OBECNEYEHUE U CHUILINHEI

7.1. KuurooGecneyeHHOCTE

HaumenoBanue nurepatyper: ap- | I OJ u31a- KHUT'OOBECITEYEHHOCTbD
TOp, HasBaHHe, BU]I U3JaHMUs, U3- Haq Komnuectso sxsemmmsipos | Hamuaue s 3JIEKTPOHHOM
ABTCIIECTBO u3/iaHui B 6ubIMoTeke Oubnuorexe Bnl'y
Bal'V B coorsercTBUM ¢
®Iroc BO
1 2 3 4
OcHoBHas nureparypa

1. Kpatkuii kypc BhIcIei MaTe- 2018 http://www.studentlibrary.
MaTHKH [3neKTpoHHsIii pecypc] / 1u/book/ISBN978539402
Bangun K.B. - M. : Tamkop u K. - 1039.html
512 c. - ISBN 978-5-394-02103-9.
2. Briciast MateMaTuka B BOIIPO- 2016 http://www.studentlibrary.
Cax 1 OTBeTax [DeKTPOHHEIH pe- ru/book/ISBN978539214
cype] : yue6.mocobue / JI.B. 3726.htm]
Kpuiikos, mox pea. B.A. Uneuna.
- M. : TIpocnexr - 176 ¢. - ISBN
978-5-392-14372-6.
3. Beicmas maremaruka. Pyko- 2018 http://www.studentlibrar

BOJZICTBO K pemieHuto 3aga4. T. 1
[Snexrpounsiii pecypc] / Jlynry
K.H., Makapos E.B - M. : ®U3-
MATIIWT - 216 c. - ISBN 978-5-
9221-1500-1.

.Tu/book/ISBN978592211

5001.html

Hononuurensuas JMTEpaTypa

1. Bsicmas matemaTuka. Pyxo- 2018 http://www.studentlibrary.
BOJICTBO K pemieHuto 3aga4. Y. 2. ru/book/ISBN978592210
[SnexTponnEtii pecypc] / Jlynry 7563.html

K. H., Makapos E. B. - M. :

OUSMATIIUT - 384 ¢. - ISBN

978-5-9221-0756-3.

2. Bslcmas MaremarHka [Dnek- 2016 http://www .studentlibrary.
TpoHHsIi pecype] / C.H. Jlopode- ru/book/ISBN978594666
€B. - M. : Mup u o6pasoBanue, - 6220.html

592 c.: un. - (ITomHBIA KOHCHEKT

nekiuit). - ISBN 978-5-94666-

622-0.

3. Beicmas maremaruka. Kpar- 2018 http://www studentlibrary.

Kui Kype [DneKTponHsiit pecype]:
yue6.mocobue / Jlakepuuk A.P. -
M. : Jloroc,- 528 c. - (Hopas YHH-
BepCcUTeTCKaA  OubiHoTeka). -
| ISBN 978-5-98704-523-7.

ru/book/ISBN978598704
5237.html
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7.2. Ilepuonyeckue n3ganus

1. Ussecrus ByszoB. Maremaruxa
2 Maremaruueckoe MO/JIEJIUPOBAHHUE.
3. HMuddepentinansunie ypasnenns.
4. Venexu MateMatuueckux HayK.
7.3. MuTepHeTr-pecypesl
1. O6pasoBarenbHplit MaTeMaTHaecKuit caiir - http://www.exponenta.ru/
2. Marematuueckas SHIUKIONEMHS - hitp:// allmath.com/
3. O6pasoBarensHsie pecypcel — window.edu.ru/

8. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHE IUCHUILIMHBI

JUnst peanvsalmy JaHHOM IMCLMILTHHEI MMeErOTCS CHELMANBHBIE NIOMELIEHHA ISl IPOBEICHUS
3QHATHH JIEKUMOHHOTO W MPaKTHYECKOrO THIIA. IpaxTuyeckue paGoter mpooasrcs B naboparopun
YHCICHHBIX MeTOJI0B (405-3).

Ilepeyens ucnons3yemoro nuuensnonHoro [pOrpaMMHOro obecrnieyeHus:

1. Microsoft Excel
2. Maple
3. MATLAB
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74
/)
s
Pabouyto mporpammy cocrarin npodeccop Manadeepa A.A. //?
) (moamuce)
Peuensent (npencrasurens paboronares): VSZ’
3aM. pekTopa 1o paseutuio 000 «Banancy Koxun A.B. /
(n6 amuce)
IIporpamma paccMoTpena u o106pena ua 3acenannu Kaeaps ®Aull
Ilpotokon Ne __ /e or 460/ jord roja @ _—
3aBeayromuii kadeapoit Bypkos B. 1. e (
(noamuce)

Ilporokon Ne 4L or 2¢ 0814 roma
[Ipencenarens komuccun: saBeflyroluit kadeapoii O.J1. Tolixep

C"//?{nmm}



JUCT NEPEYTBEPXK/IEHUS
PABOYEM ITPOI'PAMMBI AUCTTMIIJINHBI

Pabowast nporpamma oz106pena na 2020-2021 yueburii rox
IIpotokon 3acenanus kapeapst Ne 7 ot 22042

3aBenyrommii kadbenpoii /
IYIOIIL ¢benp Ll

/

Paboyas nporpamma omxodpena na 2024 -2022 YYeOHBIH 1o

ITporokon 3acenamns kadempsr Ne /ot 3088209/

3asenyrommuit kadenpoii

—_—

PaGouyas nporpamma onobpena Ha y4eOHBI rox

IIporokon 3acenanns kadempsr Ne oT roza

3aseryromuit kadeapoit

Pabouas nporpamma oj106pena Ha yueOHBIA roj

ITpoTokoun 3acemamust Kadeaprr N oT ropa

3aseryromuii kadeapoi

Paboyas nporpamma oj106pena Ha y4eOHBIN TO1

IIporoxon 3acearus kadenprr Ne oT roja

3aperyrommuii kadenpoi

Paboyas nporpamma oxobpena ma yuebHBIH roj

[Iporokon 3acenanws kadeaps No oT roja

3apetyromuii kadenpoit

Paboyas nporpamma o106pena na Y4eOnBIif rox

IIpoTokon 3acenanus xadeapsr Ne oT roja

3aBenyrommit kadenpoit
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