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1. Ileau ocBOeHMSI AUCUUILIHHBI

K ocHOBHBIM menasiM OCBOCHHS NHUCHMIUIMHBI «JIuHeliHas anrebpa u
aHaJMTUYECKasi TEOMETPHS» CIIENYET OTHECTH:

o BOCIIUTAHUE Y CTYJICHTOB OO0IIIel MaTeMaTUYeCKON KYJIbTYPHI;

o pUOOpPETeHHE CTyACHTAMU IIMPOKOTO Kpyra MaTeMaTHYECKUX 3HAaHUM,
YMEHUH U HABBIKOB;

o pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K MHAYKTUBHOMY U JEIyKTUBHOMY
MBIIIUICHUIO HAPAY C PA3BUTHEM MAaTeMaTUYECKOU UHTYUIINH;

o YMEHUE CTYJEHTaMH pa3BUBATh HABBIKM CAMOCTOSITEJILHOIO H3yUYECHUS
y4eOHOM W Hay4YHOW JIMTEpaTyphl, COJEpKallled MaTeMaTH4YeCKHUE CBEICHUS W
pEe3yJbTaThL;

o dbopmupoBaHue y CTyjAeHTa TpeOyemoro Habopa KOMIETEHIINMH,
COOTBETCTBYIOIIUX €r0 HAaMpaBJIE€HUIO TMOATOTOBKM M 00ECIEeUUBAIONIMX €ro
KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

K ocHOBHBIM 3ajayaM OCBOCHHS NUCHUIUIMHBI «JIuHeiHast anrebpa u
aHaJIUTUYECKasi TEOMETPHUS» CIIEIYET OTHECTH:

o OCBOEHHUE CTYJCHTAMHU OCHOBHBIX TOHSTHN, METOIOB, (hOPMHUPYIOIIUX
OOIIlyI0 MaTeMaTUYECKYI0 MOJITOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PEIICHHS
NPUKJIAIHBIX 33]1a4;

o MOATOTOBKY  CTYJEHTOB K  JICSITEIBHOCTH B  COOTBETCTBUM C
KBaATM(UKAIIMOHHONW XapaKTEPUCTUKOW OakajiaBpa MO HAMPABJICHUIO, B TOM YHCIIE
dbopMHUpOBaHHWE YMEHUN HCIIOJIB30BATh OCBOCHHBIE MATEMATHUYECKHE METOJNbI B

npo¢eCCUOHANILHON JIEATEIIbHOCTH.

2. Mecto nucunmiunbl B ctpykrype OIIOII 6akanaBpuara

HNucuuminHa «JIuHeiiHast anreOpa W aHAIUTUYECKAas TE€OMETPHsS» BXOAUT B
o0s3aTeNbHYI0 4acTh B pazaen | Maremaruyeckas moarotoBka. Ee wu3ydenwue
obecrieunBaeT U3y4YCHUE AUCITUTLINH:

B ocnosnou yvacmu:

° MaremaTudecKkuil aHaJIns;,



o JIucKpeTHas MaTeMaTHKa;

° Ocuossl UKT.

3. IlepevyeHb VIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs 10 JUCIHUILINHE,

COOTHECCHHBIC C IVIAHUPYEMBIMHU peE3yJabTaTaMHU 0CBOCHUSA 06p33OBaTeJIbHOI7[

B pesymbrate OCBOCHHS JUCHUIUIMHBI Yy OOydJaromuxcs (QOpMHUPYIOTCS

cleayromue KOMIICTCHOVMH W OOJIKHBI OBITH JOCTUTHYTHI CJIICAYIOIMIUE PE3YJIbTAaThbl

NporpaMMbl

oOy4eHHs KaK 3Tar (pOPpMUPOBAHUS COOTBETCTBYIOIINX KOMIETEHIUA:

3HAHMSI, METOJIbI
MaTEMaTUYECKOTo aHaIn3a
Y MOJIETTUPOBAHUS,
TEOPETUUYECKOTO U
AKCIIEPUMEHTAITLHOTO
WCCJICIOBAHMUS B
npodecCuoHabHON
JESATEIBHOCTH

Kona B pesyabTate ocBOeHUs IlepeyeHb MJIaHUPYEMBbIX
KOMIIETEH U o0pa3oBaTeIbHOM pe3yJbTaToOB
MPOrpamMmbI 00y4eHHs MO0 JUCHUILIHHE
00y4JaroImmics 10JKeH
00,121aTh
OIIK-1 OIIK-1. Cniocoben HNOIIK-1.1. 3HaeT 0CHOBBI BBICHICH
MIPUMEHSITh MaTeMaTUKH, METOJIbI U MOJICIIH,
€CTEeCTBEHHOHAYYHbIC U MIPUMEHSIEMBIE B PA3JIMYHBIX
OOIIIEUHKEHEPHBIC 00J1aCTSX; OCHOBBI MAaTEMaTUYECKOTO

MOJICTTMPOBAHUS, IPUHIIUIIBI
MOCTPOEHUSI MATEMaTUYECKUX
MOJIeJIeH, aTOPUTMBI PEIICHUS
3a/1a4 ONTUMH3AIUH.

NOIIK-1.2. YMeeT npuMeHAThH
METOJIbI JUCKPETHOM MaTEeMATHKH,
CUCTEMHOT'0 aHaJIN3a,
MaTeMaTUYECKOr0 MOJICIUPOBAHUS
JUTSL ICCIIEIOBAHUS U pa3pabOTKU
npodeCCUOHANIbHBIX 33/1a4 U
MIPOIIECCOB; MPUMEHSTH
MaTeMaTu4yeckoe o0ecreyeHue npu
MOJICTMPOBAHUY TIPHUKJIAHBIX
UH(OPMAITMOHHBIX MPOIECCOB.

OO6mast TPy 10€MKOCTh JUCITUTUTHHBI COCTABIISIET 4 3a4ETHBIX CANHUIIBL, T.¢. 144

4. CTpyKTYypa M coaepkaHue TUCHUILTHHBI

aKaJIeMUICCKHX Yaca, 3 HuX 90 4acoB caMOCTOSTEILHON PaOOTHI CTYICHTA.

Pa3enbl AUCIUIUIMHBI U3y4alOTCs B IEPBOM ceMecTpe, (hopma MPOMEKyTOUHON

aTTeCTaluu - SK3aMCH.




Coaep:xanue pa3ie0B IMCHHUILIMHBI

IlepBolii cemecTp

Beenenue

[Ipenmer, 3amaun U coaepkaHue JUCUUILUIMHBL. OCHOBHBIE 3TAIbl PA3BUTHUS
mucuumuinebl. CTpyKTypa Kypea, €ro MECTO M pOjib B MIOATOTOBKE CIIEIMANINCTA,
CBSI3b C APYTUMU JUCLHUIIMHAMMU.

Paznen 1. DiieMeHTHI JJMHEHHOH aJredpbl

Tema 1.1. MaTtpuubl u onpeaeJuTe .

ITonstue marpuiisl. Buasl matpuil. JleiictBus Han matpuiiamu. Onepaiiuy Hajl
MaTpuLlaMHU U UX CBOMCTBA. OmpenennuTenn, uX CBOMCTBA U BbluucieHus. [lonarus
MHUHOpPA U aIre0OpandecKkoro I0N0JHEeHUs. Pa3inoxeHue onpeaenuresns mo 3JeMeHTaM
CTPOKH WJIM CTOJIONA. Beruncienre onpeneauTeneid pa3auyHoro nopsiaka.

Tema 1.2. O6paTHass MaTpuua.

OOpatHass MaTpulla W QITOPUTM €€  BBIYUCICHHS. JIEMEHTapHbIE
npeoOpa3oBanuss Matpull. l[lpuBegeHue wmaTpuibl K JUArOHAIBHOMY — HIIU
TpanelueBUIHOMY Buay. MaTtpuuHas QopMa 3amucH  CUCTEMBI  JIMHEWHBIX
anredpanueckux ypaBHeHUM. PaHT MaTpuIibl.

Tema 1.3. Pemienue cucrem JIMHEHBIX ajiredpandecKux ypaBHeHHIA.

CucremMbl JHMHEWHBIX anreOpanvyeckux YypaBHEHUH, OCHOBHBIC TOHSATHS
peLIeHUs], COBMECTHOCTA U HECOBMECTHOCTHU CUCTEMBI. PelieHne cucrem JIMHENHBIX
ypaBHeHHi MeTonoM Kpamepa, mMerogom oOpaTHON MaTpuilel, MeTojoM [aycca.
[IpoBepka npaBmwibHOCTH pemieHud. Teopema Kponekepa — Kamemnu. Pemenwne
NPOU3BOJIBHBIX CUCTEM JIMHEHWHBIX YpaBHEHUHM Merogom [aycca. Pemienue
OJTHOPOAHBIX CHCTEM JINHENHBIX YPAaBHEHUM.

Pa3zpnen 2. Di1eMeHTHI BEKTOPHOH aJIredpbl

Tema 2.1. Jluneiinblie onepanuu HajJ BEKTOpaMH, UX CBOMCTBA. JInHeiHbIe
KOMOMHAIMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTbh U HE3aBUCUMOCTb BEKTOPOB. bazuc

CHUCTEMBI BEKTOPOB. Paziioxenne BekTopa mo 6asucy.



Tema 2.2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEACHUS BEKTOPOB, UX
CBOWCTBA. Y CII0BUs OPTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMILJIAHAPHOCTHU
BEKTOPOB.

Tema 2.3. Jlunetinsie npoctpancTBa. basuc. [IpeodpazoBaHue MaTpuIIbl
JMHEWHOI0 oreparopa mpu nepexojie oT 6asuca k 6asucy. CoOCTBEHHbIE 3HAUCHUS U
CcOOCTBEHHBIE BEKTOPHI MATPHIIHI.

Pa3nen 3. JiieMeHTbI MATEMATHYECKOT0 AHAJIU3A

Tema  3.1. UYucnoBas  mociemoBaTtenbHOCTh.  [Ipegen  4mciioBOM
MOCIICIOBATENIPHOCTH U ero cBoiicTBa. Dynkius. [Ipexnen ¢ynkmuu. OcHOBHBIC
TeopeMbl 0 mnpeaenax GyHkiuu. IlepBblii W BTOpOM 3ameyaTeabHbIE MPEICIIbI.
CpaBHeHHE OECKOHEYHO MaJIbIX U O€CKOHEYHO OOJBIINX BEJIUYMH. JKBUBAJICHTHBIC
OECKOHEYHO MaJIbl€ BEIMYUHBI.

Tema 3.2. HenpepblBHOCTh (YHKUMHA B TOYKE M Ha MPOMEXYTKE, TOUKHU
paspeiBa (yHKIMH, uX Kiaccudukanus. AcCUMNOTOTHI Tpaduka QYHKIUH, HUX
KJaccuuKaIus, ycloBus CyIIeCTBOBAHUS, METO/IbI HAXO0XKICHHUSI .

Tema 3.3. [IpousBogHas QyHkumuu. ['eoMeTpUUeCcKuii 1 MEXaHUYECKHI CMBICIT
npousBoaHou. IlpaBuna  auddepenumpoBanuss u  QOpMyNIbl  BBHIYUCICHHUS
npou3BOAHBIX. Tabiuiia NPOU3BOJIHBIX OCHOBHBIX JJIEMEHTapHbBIX  (DYHKIIMM.
Brraucnenre npon3BoHBIX (QYHKIHH, 3aTaHHBIX PAa3IMYHBIM 00pa3oMm.

Tema 3.4. Juddepennman. IlpousBoansie u auddepeHnransl BBHICIIUX
nopsiAKoB. [IpubanKeHHbIe BBIYUCIEHUS ¢ TOMONIBI0 Aud hepeHInanoB.

Tema 3.5. PackpeiTne HeomnpeaeneHHOCTeH pa3nmuuHoro Tuna. [IpaBmiio
Jlonurans. ®opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMI 1O
dbopmyne Maknopena. [IpubnanxeHHbIe BEIYUCICHUS ¢ TOMOIIIbIO (hopMyiibl Telmopa.

Tema 3.6. OcHoBHble TeopeMbl Jud(PEepeHInaTbHOTO  UCUUCIICHUS.
MOHOTOHHOCTh (PYHKIMHU, 3KCTpeMyMbl HeoOXxoaumbie M AOCTAaTOYHBIE YCIOBHUSA
MOHOTOHHOCTH, JIOKaJbHOIO 3KcTpemyma. McciienoBaHue BBINYKIOCTH TIpaduka

dbynkuuu. Touku nepernda rpaduka QyHKIUY.



Tema 3.7. OOmas cxema UcCCiIeOBaHUS (PYHKIIMU U TIOCTPOCHUS ee Tpaduka.
CpoiictBa (yHKLMI, HENpephIBHBIX Ha oTpe3ke. Haumbomnpliee u HauMeHbllee
3HaYeHUs (PYHKIIMH Ha OTPE3KeE.

Paznen 4. luddepennuanbHoe ucuucjieHue PyHKIHNA HECKOJIbKHX
nepeMeHHbIX

Tema 4.1. OyHKUMS HECKOJIbKUX IMepeMeHHbIX. [lpenen u HenmpepbIBHOCTD.
OcHOBHBIC CBOWCTBa HeENpepbIBHBIX (GyHKIUN. YacTHble Tpou3BojHbIC. [l0MHBIM
g depenunarn. [IpousBoaHbIe CIOKHOM (YHKIHH HECKOJBKHX MEPEMEHHBIX.
Yactable mpou3BoaHbIC U AudhepeHIuans BeICIIX mopsakoB. Teopema [IBapiia.

Tema 4.2. [IpousBognas no HanpasieHuto. ['paaguent. KacatenbHas kK KpUBOM.
KacarenbHas mnockocts 1 Hopmaib K noBepxHocth. dopmyia Teinopa. DkcTpeMym
(GYHKIMHA HECKOJIbKUX TepeMeHHbIX. HeoOxomumbie W JIOCTAaTOYHBIE YCIIOBUSA

AKCTpEMyMa.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

MeTtoauka npenogaBaHusl TUCIUIUIMHBL «JIuHeitHas anrebpa u aHaTUTHYECKas
reOMEeTPUsD U pealiu3aliisi KOMIETEHTHOCTHOTO MOAX0/1a B U3JI0KEHUU U BOCIIPUSITUN
MaTepualia MPEeAYyCMAaTPUBAIOT  HCHOJb30BAHME  CIEAYIOINIMX  aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBEICHUS TPYIMIOBBIX, WHAWNBUAYAITHHBIX, ayIUTOPHBIX
3aHATHI B COUETAaHUU C BHEAYIUTOPHOU pabOTOM C L1ebI0 (GOPMUPOBAHUS U PA3BUTHUS
npo(decCHOHaTBHBIX HaBBIKOB, 00YYaOIIUXCS:

o 3alUTa M HMHIMBUIYaTbHOE OOCYXJECHHE BBINOJHSIEMBIX 3TaloB
pacueTHO-Tpaduueckux pador;

o NIPUBJICYCHHE JTYUIIUX CTYACHTOB K KOHCYJIHTUPOBAHUIO, OTCTAIOIINX;

. NOJATOTOBKA, MPEICTaBIE€HWE U  OOCYXJIEHHE TMpe3eHTAlHid Ha
CEMUHAPCKUX 3aHATUSX;

o OpraHu3anys U MpOBEJEHUE TEKYLIEro KOHTPOJIS 3HAHUM CTYACHTOB B
dbopme O6JIaHKOBOT'O TECTUPOBAHUS;

o NPOBEJICHHE WHTEPAKTHUBHBIX 3aHATHUH TO MPOLEAYpe MOATOTOBKH K

MHTEPHET-TECTUPOBAHMIO Ha caiTax: i-exam.ru, fepo.ru;



o WCIIOJIb30BAaHUE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJS B (opme
ayAUTOPHOTO U BHEAYAUTOPHOIO HHTEPHET-TECTUPOBAHNS;

o UTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE MO MaTEMATHKE C
YYETOM PE3YyJIbTATOB BBIIIOJIHEHHS CAMOCTOSTEIBHBIX PadoOT.

VY aenbHbIA BeC 3aHATHH, MPOBOJAUMBIX B MHTEPAKTUBHBIX (popmax, ompenencH
[JIaBHOW 1EJIbI0 00pa3oBaTeNbHOM MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHHIE€HTa
oOy4Jaronuxcst ¥ CoepKaHUEM JTUCIHUIUIUHGI «JInHelHas anreOpa v aHaTUTHYECKas
TEOMETPUS» U B LEJIOM MO AUCUUIUIMHE cocTaBisieT 50 % ayIUTOPHBIX 3aHSATHUU.

HATHUSA JIEKIITAOHHOTO THII TaBJISAIOT 0 OT 00BEM JIUTOPHBIX 3aHATHIA.
3a e OHHOT'O a coctaBysatoT 50 % ot 0Obema a 0 3a

6. OnleHO4YHBIE CpeCTBA /ISl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTeCTALMHU M0 UTOraM OCBOEHUSI TUCUUIJIMHBI M y4e0HO-

MeToanYecKoe obecnevyeHue caMoOCTOsITe/IbHOI padoThI CTYACHTOB

B mporecce oOydyeHUs UCHONB3YIOTCS CIEIYIOMIME OIEHOYHBbIE (HOPMBI
CaMOCTOATENFHON PabOThl CTYJIEHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHBIX aTTECTAIUM:

o BBHITIOJTHEHUE pacyETHO-Tpaduueckux padboT, SK3aMeH.

6.1. ®oHJ OLEHOYHBIX CPEACTB AJI5 MPOBeEAEHUS NMPOMEKYTOUHOI
aTTeCTAMU O00YYAIIIUXCA MO JUcHuIInHe «J/IuHeiinas aaredpa u
aHAJIMTHYECKAS] TeOMETPUs»

[lepeuenb KOMIETEHIUH C YKa3aHUEM ATAIOB UX (POPMUPOBAHUS B MIPOIIECCE
OCBOCHHMSI 00pa30BaTEIbHON POTrPaMMBI.

B pesynbpTaTe 0CBOCHUS TUCIUTITUHBI POPMUPYIOTCS CIIETYIONTNE

KOMITETEHIIUU:
Kon B pe3yJabTaTte ocBoeHHs 00pa30BaTeJbHOM IPOrPaAMMBbI
KOMIIETEeHIH 00y4aIMics 0J2KeH 00J1a1aTh
OIlK-1 CrniocoOeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOILIENHKEHEPHbBIE

3HAHUS, METOJbl MATEMAaTUYECKOT O aHAJIN3a U MOACIMPOBAHUS,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIBHOTO UCCIICIOBAHNS B
1po(hecCHOHATIBHOM eI TEIbHOCTH

B mpomecce ocBoenust 00pa3zoBaTenbHOM MPOTpaMMbl TaHHBIE KOMIIETEHITUH, B

TOM YHCJIC UX OTACIIbHBIC KOMIIOHCHTHI, q)OpMI/Ip}II-OTCH IIOOTAIIHO B XOA€ OCBOCHUA



O6y‘{aIOHlI/IMI/ICH AUCHUIIIINHBI B COOTBCTCTBHUH C y‘-Ie6HI>IM INIAHOM M KaJICHIAPHBIM

rpadukomM yueOHOro npouecca.

6.1.1. Onucanue noka3areJieii U KpuTepHeB OLIEHUBAHUA KOMIIeTeHIMH,

(l)Ole/lpyeMbIX 10 UTOraM OCBOCHHA JUCHHUIIJIMHBI, OITHCAHHC IIKAJI

Ilokazarenem oneHUBaHUS

OLlCHUBaHUMA

KOMIIETEHIIMMA Ha

Pa3IM4YHbIX

oTamax HX

@OpMHpOBaHHH ABJACTCA JOCTHKCHUC O6yanOIHHMHCH IUVIAHUPYCMBIX PE3YJIbTATOB

06yquH51 10 JUCHOUITIINHE.

IToxa3zarTean

Kpurepun onenuBanus

3

4

5

HUCCIICOIOBAHUA B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1. CnocoOeH NpUMEHSTh €CTECTBEHHOHAYUHbIE U OOLIEMHKEHEPHbIE 3HAHUS, METObI
MaTEeMaTHYECKOIr0 aHAJIW3a U MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO

HOIIK-1.1. 3naer
OCHOBBI BBICIIICH
MaTEMAaTHKH,
METOJIBI U MOJCIIH,
MIPUMECHSIEMBIE B
Pa3ITUYHBIX
0071aCTIX; OCHOBBI
MaTeMaTHYECKOTO
MOJICIUPOBAHUS,
TIPUHITUTIBI
MOCTPOCHUS
MaTeMaTHYECKUX
MOJIEeNEH,
aNITOPUTMBI
penieHus 3aaaqy
ONTHMHM3AIINH;
NOIIK-1.2. YMmeer
MIPUMEHSATH METO/IbI
JIUCKPETHON
MaTEMaTHKH,
CHCTEMHOTO
aHaju3a,
MaTeMaTH4eCKOTO
MOJIETTUPOBAHUS
JUISL KCCIICIOBAHUS
U pa3paboTKH
poQeCCUOHAIBHBI
X 3aJ1a4 U
MPOIIECCOB;

OOyyarormmiics
JIEMOHCTpPUpYE
T HOJIHOC
OTCYTCTBHE
HIIH
HEJO0CTAaTOYHOE
COOTBETCTBUE
Marepuanty
JIMCITATIINHEI
3HAHWMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITUM
JUCIUTLINHEL

OOyuarommiicst
JTEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHUE
CJIEYIOIINUX
3HAHHMH,
yKa3aHHBIX B
WHJIUKATOpax
KOMIIETCHITUM
JACIIMILTNHBI.
Honyckatorcs
3HAYUTEIbHEIC
OIIOKHU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUH, 110
pany
nokasareJiei,
oOyJaromuics
HCIIBITHIBACT
3HAYHUTCIILHBIC
3aTpyAHEHUS
pu
OTIepUPOBAHUU
3HAHUSIMU TIPU
WX MepeHoce Ha
HOBEIC
CUTYallUH.

OO0yuarommiicst
JTEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHUE
CJIEIYIOIINUX
3HAHHMH,
yKa3aHHBIX B
WHIUKATOpax
KOMIICTCHITUM
JIACIIMILTNHBI.
Ho

JIOTTY CKaIOTCS
HE3HAYUTEIIbHEI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAIIMTHYECKUX
orepalusx.

OO0yyarommiics
JTEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CJIETYIOIINX
3HAHHMH,
yKa3aHHBIX B
WHIUKATOpax
KOMIICTEHITUM
JIACIIMILTNHBI.
CBoOoaHO
OTIepUpYyET
MIPUOOPETEHHBIM
1 3HAHUSIMU.




IPUMEHSTh
MaTeMaTHYeCKoe
o0ecrieueHue npu
MOJIETUPOBAHUH
NPUKIIAJHBIX U
MH(GOPMaLMOHHBIX
IIPOLIECCOB.

[IIxana oLleHUBAaHUA PE3YIbTATOB IIPOMEKYTOUHOU aTTECTALIUU U €€ OIIUCAHUE:

®opMa IPOMEKYTOYHOH ATTECTALUM: IK3AMEH

[TpomexyTouHas arTecTanus 00yyaronuxcs B popme sK3aMeHa IPOBOJAUTCS 1O
pe3yibTaTaM BBIIIOJHEHUS BCEX BUJIOB Y4eOHOM pabOThI, IPE1yCMOTPEHHBIX YU€OHBIM
IUIAHOM 110 JAHHOM IHCLUMIUIMHE, IPU 3TOM YYHUTBIBAIOTCS PE3YyJIbTaThl TEKYILErO
KOHTPOJISL YCIIEBAEMOCTH B TeueHue cemecTtpa. OIleHKa CTENEeHH JOCTHKEHUS
00y4aronIMMUCs TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHMS 10 AUCLMILUIMHE TPOBOIUTCS
IIPENoAaBaTeIeM, BEAYLIUM 3aHATUA 110 AUCLUUILIMHE METOJOM 3KCIIEPTHOU OLEHKH.
[Io uToram mNpPOMEXYTOUHOW AaTTECTAUHMHM 110 IHUCLUIUIMHE BBICTABISAETCS OLICHKA

«OTIIMIHO», «XOPOLIO», «KYAOBJICTBOPHUTCIILHO» HUJIN «HCYAOBJIICTBOPUTCIIBHO.

IxaJjia oneHUBaHUA Onucanne

BrimmonmHeHRI  BCe  00s13aTelIbHBIE yciaoBud MOATOTOBKH
CTYACHTA K HpOMC)KyTO‘-lHOﬁ aTTeCcTaluu, IIpeaIyCMOTPEHHBIC

IporpaMMoONl  JTHCLMIUIAHBI. CTyneHT  IeMOHCTpUpYET
COOTBETCTBUE 3HAHMM, YMEHMI, HAaBBIKOB IIOKA3aTEsAM,
OtnnuHO NPUBEIEHHBIM B Ta0IUIaX, ONEpPUPYET NPUOOPETECHHBIMU

3HaHUSIMU, YMEHUSAMH, HABBIKAMHU, IIPUMEHSECT UX B CUTyalUsAX
MOBBIIIEHHON CJOKHOCTU. [Ipy 3TOM MOryT OBITH OMYLIEHBI
HE3HAUUTENbHbIE OIMIMOKM, HETOYHOCTH, 3aTpyJHEHUS TpHU
IIEPEHOCE 3HAaHUM U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE 3a1a4H.

BeimonHeHsl  Bce  00si3aTelibHbIE YCJOBHS MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOH aTTECTALMH, [IPEAYCMOTPEHHBIE
IpOorpaMMoOil  JTHCLHILUIVHBI. CTyneHT  IeMOHCTpUpPYET
COOTBETCTBUE 3HAHWM, YMEHMI, HABBIKOB IIOKa3aTEsAM,
NpUBEIEHHBIM B TaOIUIaX, ONEpPUPYET NPUOOPETECHHBIMU
3HaHUSAMHU, YMEHUIMU, HaBbIKaMHU. B TO e BpeMs Ipu OTBETE
JIOIYCKAeT HECYIIECTBEHHBIE IOIPENIHOCTH, 3aJa4d pPEUIaeT C
He/I0ueTaMH, He BIUSIOIIMMH Ha OOIINN X0 PELICHHUS.

Xoporo

BrimonHenst Bce oO0si3aTesibHBbIE YCJAOBUSI MOATOTOBKH
CTYJAeHTA K MPOMEKYTOYHOMH aTTeCTAlMM, TPEIYCMOTPEHHBIC
IIporpamMmon JACHUTUINHEL CryneHt JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHHI, HaBBIKOB IOKa3aTEIsIM,

Y 10BIETBOPUTEIBEHO




NOPUBEJCHHBIM B TaOiaMIax, ONepUpyeT MNpUOOpPETEHHBIMU
3HAHUSMM, YMEHUSIMH, HaBbIKaMu. Ho moka3pIBaeT HEryOoKue
3HaHUS, NpPU OTBETE HE JAOMyCKaeT TIpyObIX OMIMOOK WU
IPOTHBOPEUHIA, OHAKO B (HOPMYITUPOBAHUN OTBETA OTCYTCTBYET
JIOJKHAsSI CBSI3b MEXKIY aHAJIU30M, apryMEHTALEd U BBIBOJAAMH,
B pEIICHUU 33a7ady MOTYT cojepKaTbcs rpyOble ommOku. s
HOJY4YeHUs TMPaBWIBHOIO OTBeTa TPeOyrTcs YTOYHSIOIINE
BOITPOCHI.

He BbinonHens! 00s3arenbHbIE YCJAOBHSA MOATOTOBKHU CTY/AeHTA
K  NPOMEKYTOYHOH  aTTeCTAlMH,  IPEAYCMOTPECHHBIC
nporpammoit gucuuiuineel, WJIM  cryaeHT aemMoHCTpuUpyeT
HEIMOJIHOE  COOTBETCTBME  3HAHWM, yMCHHUH,  HAaBBIKOB
NPUBEIECHHBIM B Ta0NMIAX, JOMYCKAIOTCS 3HAUYUTEIbHbIC
OLIMOKH, MIPOSBISIETCS OTCYTCTBUE 3HAHUI, YMEHHI, HABBIKOB 110
pAlly TOKaszaresield, CTYACHT MCHBITBIBACT 3HAYUTEIIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHUSAMU.

HeynosnerBopurensHo

7. YueOHO-MeTOoANYeCKOe U HH(POPMALIMOHHOE o0ecriedyeHHue TUCHUIIIMHBI

7.1 OcHoBHas JMTEpPATypA:

1. 3y6koB B.I'., JlsxoBckuii B.A., MapteiHenko A.W., Munocues B.b.,
[Tymkaps E.A. Kypc mMaTemMaTuku Uis TEXHUYECKUX BBICIIUX YUEOHBIX 3aBEICHUI.
Yactu 1-4. M.: MI'I1Y, 2012. 400 »k3.

2. Kynpssues, JI. JI. Kypc marematnueckoro ananuza B 3 1. Tom 1:
yuebnuk s By3oB/ JI. JI. KynpsBueB. — 6-e¢ u3a. — Mocksa : M3marenscTBo
FOpaiit, 2023. — 703 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-15800-7. —
Texkct : oanextpoHHwii // OOpasoBatenbHas 1miargopma IOpalt [cait]. —

URL.: https://urait.ru/bcode/509770

7.2 TonosiHUTEILHAS JIUTEpPaTypa:

1. [Mumaues, B. C. [uddepennnanbHoe W WHTErpaTbHOE HCYHUCICHUC !
y4eOHUK u mpaktukym s By30oB/ B. C. lllunmaueB. — Mocksa : M3naTenscTBO
IOpaiit, 2023. — 212 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-04282-5. —
Texcr : oamextponubii // OOpazoBatenbHas miarpopma FOpailt [caiit]. —

URL.: https://urait.ru/bcode/514077

2. COopuuk 3amauy mo Bbicmied matematuke B 4 4. Yacts 1 : yueOGHoe

nocooue mis By30B / A. C. Ilocnenos [u ap.] ; mox pemakimeit A. C. ITocenosa. —


https://urait.ru/bcode/509770
https://urait.ru/bcode/514077

Mockga : M3pgarensctBo [Opaiit, 2023. — 355 c¢. — (Bwicmiee oOpaszoBanue). —
ISBN 978-5-534-02075-5. — TekcT : asekTpoHHbIi / OOpa3oBarenbHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512897

3. JluneitHas anreOpa v aHaJTUTHYECKasi TEOMETPHS : yUeOHUK U MPAKTUKYM
s By30B / E. T'. [ImotHukoBa, A. I1. iBanos, B. B. JlorunoBa, A. B. Mopo3oBa ; nmoj
penakuueit E. I'. I[TnotHukoBoii. — MockBa : HM3marensctBo HOpaiit, 2023. —
340 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-534-01179-1. — Tekcr
anexkTpoHHbt  //  OOpa3zoBarenpHast  minatpopma  FOpailt  [calit]. —

URL: https://urait.ru/bcode/511488

4, Kamanora, ®@. P. Beiciias matemaruka. OOmiast anreOpa B 3agayax :
yueOHoe nocobue aisa By3oB / ®. P. Kamanosa, . A. Kamanos, T. H. ®omenko. —
2-¢ u3M., nepepadb. u gon. — Mocksa : UsnarensctBo HOpaiit, 2023. — 128 ¢. —
(Beiciiee o6pazoBanue). — ISBN 978-5-534-09499-2. — Texkcr : 31eKTpOHHBIN //
Oo6pazoBarenbHas miardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/515091

8. MaTtepuajbHO-TeXHUYECKOEe O0ecnevyeHne TUCIUIIUHBI

8.1 TpeGoBaHusi kK 000PYI0BAHUIO U IOMENICHUIO VISl 3AHATHH

JlaGopaTtopHble pabOThl W caMOCTOsITEIbHAs padoTa CTYJAEHTOB JOJIKHBI
MPOBOJUTHCSA B CIENUAIN3UPOBAHHON ayAUTOPUH, OCHAIEHHOM COBPEMEHHOU
OPITEXHUKOW M MEPCOHATBHBIMU KOMIIBIOTEPAMH C MPOrPAMMHBIM OOECIIEYEeHHEM B
COOTBETCTBUM C TEMAaTUKOW H3ydyaemMoro wmarepuana. Yucimo paboyux MecT B
ayIUTOPHUH JAOJHKHO OBITH TOCTATOYHBIM JJII OOECIIEUEHUSI UHIUBUIYaTbHOU pabOThI
cTylleHTOB. Pabouee mMecTo mpemnojaaBatelis JIOJKHO ObITh OCHAIIEHO COBPEMEHHBIM
KOMITBIOTEPOM C MOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM SKpaH, WU

HWHBIM aHAJIOTUYHBIM I10 (1)YHKHI/IOHEU'II>HOMY Ha3Ha4YCHHIO O60py,HOBaHI/ICM.

9. MeToanuyecKue peKOMEHAALMH JAJIs1 CAMOCTOATEIbHOM PadoThl CTYACHTOB

N3yuenne NMCUMINIMHBI OCYLIECTBIISIETCS B CTPOIOM COOTBETCTBUM C LIEJIEBOM
YCTaHOBKOM B TECHOM B3aMMOCBSI3U y4e€OHBIM IIaHOM. OCHOBOW TEOPETUYECKOU

IMOATOTOBKH CTYACHTOB ABJIAIOTCA aYIUTOPHBIC 3aHATHA, IIPAKTHYCCKUC pa6OTLI.


https://urait.ru/bcode/512897
https://urait.ru/bcode/511488
https://urait.ru/bcode/515091

Ha 3aHATHAX CTYyAEHTOB, B TOM 4YHUCJE NPEANONAralolliuX I[PAKTHYECKYIO
NS TENbHOCTb, OCYIIECTBIISIETCS 3aKPEIUIEHUE MOTYYEHHBIX, B TOM YHCJIE U B IIPOLIECCE
caMoCTOSITeNNbHOM paboThl, 3HaHWK. Ocoboe BHHMaHuE OOpaIacTCsl Ha pa3BHTHE
YMEHMH U HaBBIKOB YCTAHOBJICHUS CBS3M IOJIOKEHUH Teopuu ¢ MpoecCUOHaIbHON
JEeSATENbHOCThIO OYyIIEro CIeHUaNnCTa.

CamocrosiTenbHass paboTa OCYLIECTBISIETCS HMHIWBUAYyalbHO. KoOHTpoIb
CaMOCTOSITENIbHOM pabOThl OpraHu3yeTcs B ABYX popMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/ICHTA;

® KOHTPOJIb CO CTOPOHBI MpenoiaBaTeneil (TEKyui U MPOMEKYTOUHBIN).

KpurepusiMu OLEHKH pe3yJabTaTOB CaMOCTOATENBHOM pabOThl CTyJEeHTa
SBJISIFOTCSL:

® YpOBEHb OCBOEHUS CTYJCHTOM y4eOHOTO MaTepHaa;

® yYMEHHUS CTYJEHTa MCIOJb30BaTh TEOPETHUECKUE 3HAHUS NPHU BBIOJHEHUH
NPaKTUYECKUX 3a/1a4;

¢ c(hOPMUPOBAHHOCTh KOMIIETEHIIUH;

e odopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

10. MeToan4yeckue peKOMEHIalMU JIsl NIPenoAaBaTe/Is

I. Tlpy nmoOAroTOBKE K 3aHATUAM CIEAYET MPEIBAPUTEIHHO MpopadoTaTh
Marepuai 3aHATHS, IPEIYCMOTPEB €ro Moj1adyy TOYHO B OTBEIEHHOE JJIs1 3TOT0 BpeMs
3aHsTUg. ClenyeT MOATOTOBUTh HEOOXOJMMBIE MaTepuanbl — TEOPETUUECKHUE
cBeleHus, 3aaa4uu u Ap. [Ipu mpoBenenun 3aHATHS ClieyeT KOHTPOJIUPOBAThH MOAAUY
MaTepualla U pelIeHuEe 3aJaHui C y4eTOM y4eOHOTrO BPEMEHH, OTBEICHHOIO IS
3aHATHSL.

2. Ilpu npoBepke paboT U OTYETOB CJIEYET YUUTHIBATH HE TOJIBKO MPaBUILHOCTD
BBITIOJTHEHUSL 3a/laHUN, HO M ONTHUMAJIBHOCTh BBIOPAHHBIX METOJOB peIIeHUs,

IMPaBUJIbHOCTD BBIIIOJIHCHUA BCCX €T'0 IIATIOB.



Ilpunoscenue 1
CTpyKTypa u coaep:KaHue IMCUUILIMHBI «/InHelHas anredpa U aHATUTHYECKAs FeOMETPHUs»
1o HanpasJeHHI0 noAroToBKU 09.03.01 «MHpopMaTHKA U BBIYUCIUTEIBHAA TEXHUKA»
[Tpodunb nogroroBku CucreMHasi M nporpaMMHas nH:keHepus (bakanasp)

n/n

Pa3zpen

Cemectp

Henensn

CemecTtpa

Buawbi yuedHoii padoThl,
BKJIIOYasi CAMOCTOATEIbHYI0
padoTy CTyICHTOB,
U TPYAOEMKOCTh B Yacax

Buabl caMmocTosiTeIbHOM PadoThI

CryaeHToB

DopMbI
arrecra
111071

J | 1/C

JIa0

CPC

KCP

K.P.

K.IL

PI'P | Pedepar

K/p

91 3

BBenenne. Pazgenr 1. DaeMeHTBI
JIMHEHHOM aJredpsl.

Marpuust u onpenenutenu. Onepanuu Haja
MaTpHUIAMHU. TpancnonnpoBaHHAS
Matpuna. OnpenenuTeny, UX CBOMCTBA U
BBIYMCIIEHHSL.

Botoaua 3adanuit PI'P Ne 1 no nuneiinoii u
6CKMOPHOIL_aJ12edpe U _aHAAUMUUECKOIL

ceomempuu.

OOpatHas wmaTpuia © alTOPUTM €€
BeluucieHus. Panr marpunel. ITpuBenenue
MATpUIlBl K  JHArOHAIBHOMY WA
TpamenueBUIHOMY  BHAy. MaTpudHas
dopMa  3amUCH  CHUCTEMBI  JIMHEWHBIX
anreOpanyecKnx ypaBHEHUH.

Pemienne cucrem JMHEWHBIX ypaBHEHUH
metonoM Kpamepa, meromom oOpaTHOH
Marpuilbl, wmetoaoM [aycca. Teopema
Kponekepa — Kanenu.

Penienne mpon3BOIBHBIX CUCTEM
JMHEHHBIX ypaBHeHu MetoaoM ["aycca.




OnHOpPOIHBIE CUCTEMBI JTMHEHHBIX
anreOpandyecknux ypaBHEHUH

Pa3nes 2. DjieMeHTBI BeKTOPHOI
aJare0psbl.

JIuneliHple onepanuy HaJ BEKTOpaMH, UX
cBoMcTBa. JInHENHas 3aBUCUMOCTD U
HE3aBUCUMOCTb BEKTOPOB. bazuc cucremsl
BEKTOpOB. Pa3znoxxkeHue BeKTopa 1o
Oazucy.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE
IIPOU3BEJICHUSI BEKTOPOB, UX CBOMCTBA.

JIuneiinbsie [IPOCTPAHCTBA. basuc.
CoOcTBeHHbIE 3HAUY€HUSI M COOCTBEHHBIE
BEKTOPBI MaTpPHULIBI.

CamocrositesibHass  pabdora Nel Ha
ceMHUHape

Pa3zgen 3. Di1eMeHTHI MATEMATHYECKOI'0
aHaJIM3a

YucnoBass mocneaoBaTenbHOCTh. [Ipeaen
YHCIIOBOH IIOCIEIOBAaTECIBHOCTH H  €r0
cBoiictBa. @ynkuus. Ilpenen ¢yHkuu.
OcHoBHBIE TEOpeMBI 0 Tpefenax GyHKIUH.
IlepBplii ©  BTOpOM  3amevaTeIbHbBIC
npenensl. CpaBHeHNE 0ECKOHEYHO MAJbIX
OECKOHEUHO 0OIBIINX BEJIUYHH,
DOKBHUBAJICHTHbIE =~ OECKOHEYHO  MaJlble
BEJINYMHEL.

Boimaua 3amanmii PI'P. Ne 2 1o
MATEeMATHYEeCKOMY aHAJM3Y.

CpaBHeHne  OECKOHEYHO  MajblX U
OECKOHEYHO OOJIBIIINX BEJIMYUH.
DKBUBAJICHTHBIE OECKOHEUHO MaJible




BEJINYUHBI. Packpeitne
HEONPEEIEHHOCTEN Pa3INYHOrO TUIla

HemnpepbiBHOCTh (pyHKLIMI B TOUKE U Ha
npomexxyTke, Touku paspbiBa GyHKIMH, UX
KjJaccupukanus. ACHMITOTHI  rpaduka
GyHKUMU, UX KiIacCUpUKALMS, YCIOBUS
CYILLIECTBOBaHMsI, METO/Ibl HAXOKICHUSI.

10

[IpousBonnas ¢ynkuuu. I'eomeTpudeckuit
U MEXaHMYECKUH CMBICI TPOU3BOIHOM.
[IpaBuna quddepenurpoBanus u Gopmyisl
BBIYUCIICHHUSI ~ TPOM3BOAHBIX.  Tabmmma
HPOM3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
bYHKIHIA.

10

11

Huddepernupoanre oOpaTHBIX (YHKITUH,
byHKIHH, 3aJJaHHBIX HESIBHO,
napaMeTpUIeCKH, norapudmugeckKoe
nuddepeHnrpoBanue. Hudbdepennmarn.
[IpousBonubie u AudQepeHrnansbl BHICIIMX
nopsKoB. [TpuOIMKeHHbIC BBIYUCICHUS C
MTOMOIIBIO ¢ (HEepEeHITHATIOB.

11

12

PackpeiTue HEOIpEIeICHHOCTE
pasimuHoro tuma. llpaswno Jlonwmrans.
®opmyna  Teinopa. Paznoxenus

OCHOBHBIX JJIEMEHTApHBIX (QYHKIUH TIO
dopmyne Maknopena. [IpuGnmkeHHbIe
BBIUUCIICHUSI C  TIOMOLIbIO  (hOPMYJIBI
Teitnopa.

12

13

OcHoBHBIE TeOpeMbl U HEepEeHITHATEHOTO
UCUUCIIEHUS. MOHOTOHHOCTh  (DYHKIIMH,
3KCTPEMYMBI Heob6xomumeie "
JIOCTaTOYHbIE  YCJIOBHS MOHOTOHHOCTH,
JOKaJbHOTO JKCTpemyMa. HMccnemoBanme

13




BBIMYKJIOCTU Tpaduka ¢GyHKUuU. Touku
neperu6a rpaduka QyHKIHH.

14

OO6mass cxema ucciieoBaHU (QYHKUUU U
noctpoenus ee rpapuka. CpoiicTBa
(GyHKIMI, HENpepbIBHBIX Ha OTPE3KE.
Haubonpiiee v HauMeHblllee 3HAYECHHUS
(GYHKIIMHM Ha OTpE3Ke.

CamocrositesibHass paGora Ne 2 Ha
ceMHHape

14

15

Paznen 4. DOyHKIUA HECKOJbKHUX
nepeMeHHbIX. [Ipenen u HeNpepbIBHOCT.
OcHoBHBIE CBOMCTBA HEIPEPBIBHBIX
GyHKIH. YacTHsble MIPOU3BOJHBIE.
[onueiit nupdepenuman. IIpousBonHsle
CIIOKHOMN byHKIUN HECKOJIBKUX
IIEPEMEHHBIX

15

16

YacTHble TPOU3BOHbBIE U TU(HEpEeHIHAIbI
BBICHIMX NTOPsAKOB. Teopema IlIBapua.
[Ipon3BoHas 1o HapaBJICHUIO. ' pagueHT.

16

17

Kacarenbnass k kpuBou. KacarenbHas
IUIOCKOCTh W HOpPMajb K IOBEPXHOCTH.
®opmymna Teitnopa.

DKCTpeMyM byHKIIMN HECKOJIbKHX
IIEPEMEHHBIX. HeobOxonumeie 51
JIOCTaTOYHBIE YCIOBUS HSKCTPEMYyMa.

17

18

O0630pHast JeKIus

18

0O0630pHOE MPAKTUUECKOE 3aHATHE

18

(Dopma ammecmavuu

21

Bcero yacoB nmo fucuMIJInHe

18

36

90




ITpunoxxenue 2

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOIA
®EJIEPALTNN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYPE)XX/IEHUE BBICILIETO OBPA30OBAHUS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hamnpasnenue nmoaroroku 09.03.01 MadopmaTrKa U BEIYHCIUTEIbHAS TEXHUKA
npoduis MoAroToBKU « CHCTEMHAs U TIPOTpaMMHAasi HH>KEHEPHSH)
®dopma 0OyIeHHS: OUHAT

®OH/I
OIIEHOYHBIX CPEJCTB

MO JUCLUIIJINHE

JInHeliHaa aaredopa M aHAJIUTHYICCKAS TeOMeTPUs

Cocras:
1. Tloka3artejn ypoBHsi CGOPMUPOBAHHOCTH KOMIIETEHIIUIA.
2. IlepeueHb OLIEHOYHBIX CPEICTB.
3. Odopmienne u onucaHue OIEHOYHBIX CPEICTB.

Mocksa, 2022



1. TIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIUI

«JIuneitnas anreOpa 1 aHAIUTUYECKAsi TEOMETPUS»

dI'OC BO 09.03.01 «MHbOopMaTHKa U BEIYUCIUTEIbHAS TEXHUKA)
npodus moarotoBku «CUCTEMHAS U IPOrpaMMHast HHXCHEPUS

B nporiecce ocBoeHuUsT JAHHON NUCHIUTUIMHBI CTYJICHT (POPMHUPYET U JEMOHCTPHUPYET CIICIYIOIIHE
o0menpodecCHoHANbHBIE KOMITETEHITUH:

Komnerenuun Texnonorus Crenenu ypoBHei
[Tepeuenn dopma OLIEHOYHOTO
dopMupoBaHus oo OCBOEHUS
HNupnexc WNupnexc KOMIIOHEHTOB . CpelcTBa .
KOMIIETCHIIUH KOMIIETCHLINH
OIIK-1 Cnoco6en npumensats | MOIIK-1.1. 3naer JlaGopaTopHsble YO BA30BbIN
€CTECTBCHHOHAYYHBIE | OCHOBBI BBICIIEH paboThl, II YPOBEHb:
1 OOILEMH)KEHEPHBIE | MAaTEMaTUKH, METO/IbI CaMOCTOSITENIbHAS OK3amMeH CHOCOOHOCTh
3HaHUS, METO/IbI U MOJIEJH, pabora BBITOJIHATD

MaTeMaTH4eCKOTro
aHaJIn3a u
MOJIEIMPOBAHUS,
TEOPETHUUECKOTO U
9KCIIEPUMEHTAILHOTO
UCCJIE0OBaHUS B
npoeccuoHanbHOM
NEeSATeTbHOCTH

MIpUMEHSIEMbIE B
Pa3IUYHBIX 00JIACTAX;
OCHOBBI
MaTeMaTH4ECKOI0
MOJEJIUPOBAHUS,
TIPUHITUTIBI
MTOCTPOEHUS
MaTeMaTHYECKHX
MOJEJIEN, aJIrOPUTMBI
pelieHus 3aaaq
ONTUMU3ALINH;
NOIIK-1.2. Ymeer
MIPUMEHSATH METObI
JMCKPETHON
MaTE€MAaTHKH,
CUCTEMHOI'0 aHaJln3a,
MaTeMaTHUYeCKOro

MIOJIyYEHHOE 3aJjaHue,
MIPUMEHSA
[IOJIyYEHHBIEC 3HAaHUE U
YMEHUs Ha MIPAKTHKE,
BIIAJICTh
COOTBETCTBYIOLIUMU
UHJUKATOpaMu
KOMIIETEHIIVH [IpU
BBINIOJIHEHUH 3a1aHUS.

MPOJABUHYTHIN
YPOBEHDb:
CHOCOOHOCTD
BBITIOJIHATH
IMMOJIYYCHHOC 3aJaHNC
U peuiaThb
CaMOCTOSTCIIBHO




MOJIETIMPOBAHUS JJISI
HUCCIICOBAaHUS U

c(hopMHpOBaHHBIE
3a/1a91, IPUMEHSIS

pa3paboTku MOJTy9YCHHBIC 3HAHHE
npodecCHOHATbHBIX U YMEHHUSI Ha
3aj1a4 U TIPOLIECCOB; HpaKTHKE. YBEPEHHO
OPUMEHSATh BJIAJICTh
MaTeMaTH4ecKoe COOTBETCTBYHOIIIMHU
obecrieueHue mpu UHIUKATOpaMU
MOACIIMPOBAHUN KOMIICTCHIIMU IIPpU
NPUKITAHBIX U BBITIOJTHEHHH
UH(POPMAIMOHHBIX 3aJlaHus,
MPOILIECCOB. KOMOMHHPOBAThH MX
MEXy co00M U ¢
UHIUKATOpaMU
JIPYTHUX
KOMITETEHITHIA JIJIsI
JOCTHXCHUS
MPOEKTHBIX
pe3yJIbTaTOB.

**- CokparieHus HopM OIIEHOYHBIX CPENICTB CM. B puitoxkeHnu 2 k PII.




2. IlepeyeHb OLIEHOYHBIX CPEICTB

HaunmenoBanue [IpencraBnenue
Ne Kpartkas xapakTepHucTHKa OLIECHOYHOTO
OLIEHOYHOT'0 OLICHOYHOI'O CPEJICTBA
/1 cpeacTBa
CpeaCcTBa B ©®OC
1 KoHnrpoinbnas CpencTBo nIpoBEepKU YMEHUN IPUMEHATD Kommiekr
(camocTosTenbHAs) | TOJY4YEHHBIC 3HAHUS JJIs PELIeHUs 3a1a4 KOHTPOJIbHBIX
pabora OIPEEJIEHHOr0 TUIIA IO TEME WIIN 3aJlaHuil 110
(KP) paszaeny BapHaHTaM
2 PacuyetHo- CpencTBo NpOBEPKU YMEHUH TPUMEHSTh KommnekT 3amanuii
rpadudeckas II0JIy4Y€HHBIE 3HAHUS 110 3apaHee JUISI BBITIOJIHEHUS
pabora OTpe/IeIEHHON METOAUKE JIJISl PEelICHUS pacueTHo-
(PI'P) 3a7a4 WIH 3aJJaHUI 110 MOJTYJIIO WIIH rpaduyueckoit paboThI
JUCIUIUIMHE B I1EJIOM.
CpencTBo KOHTPOJISL, OpraHM30BaHHOE KaK
creranbHas Oecelia me1aroru4eckoro
. a00THHKA ¢ 00YYArOIUMCS Ha TEMbI
VYceTHBII onpoc P Y . . Bomnpocs! o
CBSI3aHHBIE C U3yYaeMOW JUCIMUILTUHON, U
3 cobecenoBaHue, TeMam/pazaenam
paccuyuTaHHOE Ha BBISICHEHHE 00beMa
(YO) . JUCLUILTUHBI
3HaHUU, 00yUaIOIIErocs Mo
OTIpeIeIICHHOMY pa3zely, TeMe, mpodiieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUH,
TTO3BOJISFOIIIAS
Tect = ®DOHJ TECTOBBIX
4 ABTOMATH3UPOB .
(T) 3a1aHuit
aTh MPOLIEYPY U3MEPEHUS YPOBHS
3HaHUH U yMeHu# 00yJaromerocs.
5 | Dk3aMeHalOHHbIE CpencTBo NpoOBEpKH 3HAHUN, YMEHUH, DK3aMeHaIMOHHbIE
OueTsl HaBBIKOB. MOKeT BKJIIOUATh KOMILIEKC OUIIEeTHI.
(€)3) TEOPETUYECKUX BOIPOCOB, 33/]1a4, [Ikana olleHUBaHUS U
MPAKTUYECKUX 3aJaHHI. npoueaypa
MIPUMEHEHHUS.
[TpomexxyTounas Ox3ameH (D) 1) yctao (Y)

atrecranus (ITA)

2) nucbMenHo (11)

3. OdopmiieHne U ONUCAHUE OLIEHOYHBIX CPEJICTB

1. DK3aMeHAIMOHHBbIE ONJIEThI

1.1. Ha3HaueHue: uCHONIB3yIOTCS AJIs IPOBEACHUS MpoMekyTouHou aTTectauuu (ITA) o
nucturiuHe "JInHelHas anreOpa v aHaTUTHYECKas TEOMETPUS
1.2. PernameHrt sk3amMeHa: - Bpems Ha MOATrOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Crioco6 KOHTPOJISi: YCTHBIE OTBETHI.

1.3. lllkana oeHUBaHUS:
"OTaAu4YHO'"- ecnu CTyJIeHT TTyOOKO M MPOYHO OCBOMII BECh MaTepuai MporpamMmbl O0O0y4YeHWs,
HCYEPITBIBAIOIIIE, TIOCIICIOBATEIIEHO, TPAMOTHO U JIOTUYECKH CTPOMHO €T0 U3JIaracT, He 3aTPyaHsICTCS
C OTBETOM IpPH W3MEHCHHWHU 3a/IaHusi, CBOOOJHO CHpAaBJSICTCS C 3aJadaMd M TPAKTUYCCKUMHU
3aJIaHUSIMU, IPABUIILHO 00OCHOBBIBACT MPUHSATHIC PEIICHUS.




"Xopomo'- ecnu CTyAEHT TBEPIO 3HAET MPOTrPaMMHBIN MaTepuall, IPaMOTHO U MO CYILIECTBY €ro
W3JIaraeT, He JOMyCKaeT CYIIECTBEHHbIX HETOYHOCTE! B OTBETE Ha BOIPOC, BlIaJieeT HEOOXOIUMBIMU
YMEHHSIMHU M HAaBBIKAMU TIPU BBITIOJTHEHUH MMPAKTUYCCKUX 3aJaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYACHT OCBOWJI TOJIBKO OCHOBHOM MarepHasl MporpaMMbl, HO HE
3HAE€T OTICNBHBIX TEeM, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO IPaBWIBbHBIE (DOPMYIUPOBKH,
HapyulaeT Nocae0BaTeIbHOCTh U3JI0KEHUS IPOrPaMMHOT0 MaTepHasa U UCTIBITHIBAET 3aTPyAHEHUS
B BBITIOJTHEHUH MMPAKTUYCCKUX 3aJIaHUM.
"HeynoBJ1eTBOPUTEJbHO'" - €CIM CTYJEHT HE 3HAeT 3HAYMUTENIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana, J0MycKaeT CepbE3HbIE OMMUOKU, ¢ OOIBITUMU 3aTPYTHEHUSMU BBITIOTHAIET TPAKTHUCCKHE
3a/laHusl.
Kaxxnoe 3aanue 3x3aMeHallMOHHOTO OUJIETa OLIEHUBAETCS OTAEIbHO. OO0IIel OLIeHKON
SIBJIAETCS Cpe/lHEe 3HAUCHHE, OKPYTIEHHOE J0 LEJIO0ro 3HAYCHHUS.
KoMITIeKThI SK3aMEHAIIMOHHBIX OMJIETOB BKIIFOUALT MO KoMy pasnery 25-30
OWIETOB (XpaHSTCS B IIECHTPE MATEMaTHIECKOTO 00pa30BaHMS).

TunoBblie BapUaHTbI OUJIETOB npujiararTcs.

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI ®EAEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHWM MOJMTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKHW TTOJUTEX)

@DaxynpTeT 0a30BBIX KOMIETEHITHIH, Kadenpa «MaremaTtuxa»
HucunmumHa «JluneliHas anrebpa v aHATUTHYECKAs TEOMETPIISDY
Kypce 1, cemectp 1

3K3AMEHALIMOHHBIN BUIET

OnpenenuTenu U UX CBOMCTBA.
YucioBas moCaeI0BaTEILHOCTD U €€ TIPeIeI.

12 -1 2
Pemmnte MaTpu4HOE ypaBHEHUE XB=A, €CIIA A= (2 J, B =( 0 1) :

Haiitu yros Mexay BeKTopaMu a=(1-2-2) U b =(2,0).

. . t 2t?
Haiit npou3BoaHYI0 QYHKIMY, 3aJaHHON MapaMEeTPUUYECKH X = ——,

1+t = 1+t%
Haiitu npenen GpyHKIMU Iiml—“XJ“E’IZX :
x>l X+

Haiinute sxcTpeMmyMbl QyHKIMH = x* —2x°.
HaiiTu yacTHble MTPOU3BOAHBIE BTOPOTO MOPsAAKA GYHKIMHU z = cos(X® — 2xy) ,
yOenuThes, uro zy =z), .

oON & O R~ wWDNE



MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

dakynbTeT 0a30BbIX KOMIIETESHIIHH, Kagenpa «MaremaTuka
HuctmmuimHa  «JIuHeitHas anreOpa v aHaNUTHYECKasi TEOMETPHSD)
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBINA BUJIET Ne

JIuneitnast komOuHaIMs BekTopoB. basuc. Koopaunatel BekTopa.

Judbdepennmpyemocts, nuddepeHiman, reoMmeTpudeckuii cMbica auddepeHimaia.

X 2%, =-1

2%, —3%, =12

[Toka3zaTb, 4To BeKTOpHl M =(1-12), 7 =(2,0,3), Pp=(-2-11) oOpa3yroT 0a3uc B MPOCTPAHCTBE.

[Ipsimas |, mpoxoauT yepe3 Touky A(4;5) mapajuienbHO BeKTopy { = (1,3). [Ipsimas 1, mpoxoaut

yepe3 TOUKy B(6;4) mepneHIuKyISIpHO BEKTOpY 0 = (-2,3). HaliTu TOuKy nepecedeHus npsiMblX.
2n-1 22n

Pemmts cucreMy METOAOM OOpAaTHON MaTPHILIBI {

akr w0 NE

6. BpraucauTe npenesn nocie 0BaTeabHoCTH  lim —————-.
N—soo 22n+l+52n+2

7. Haiigure skcTpeMyM QyHKIUH y = /X ++/6—X.
8. Haiinurte ypaBHEHHE KacaTelbHOMN K rpaduky GyHKIuM Z = X°y° +3X/Xy B Touke A(4;1;20).

KommieKkT TecTOBBIX 3aaHUI M1 KOHTPOJIbHBIX padoT(T, PI'P)

10 JUCIIUIIIIMHEC JInHeliHas anre6pa 1 aHAJIUTHYCCKAA TrCOMETPUSL
(HaMMEHOBaHUE TUCLIUILIHHBI)

1-p1i1 cemecTp

1. Haiiti 3Ha4eHHsI MATPUYHOTO MHOTOUWIeHa F (A)

f(x)=-x°+2x° —x+3,A=[_1 Oj
3 2

-2 0 8 1 -5

3 -1 7 2 4

-8 2 -6 -3 -13

11 -3 13 5 17

2. Haiitu panr MaTpuisl IpUBEIEHUEM K CTYIIEHYaTOMY BUAY

1 2 1
3. Beruncnute onpeaenuTens NPUBEACHNUEM K CTYIIEHUaTOMY BHILY 3 5 3
2 7 -1
4. Haiiti Matpuity, oopaTHyio nanHod (a). Pemuts MaTpuuHoe ypaBHeHHe (0)
L2 1 1 -2 -2 3 5
@) 2 _75 _31 © (—3 4ng=[3 1 0]

5. Pemuth cucteMy ypaBHEHHMH. YKa3aTh 00l1ee U OJJHO YaCTHOE pelIeHue (a).
Pemuth crcreMy ¢ MOMOIIBI0 00paTHON MaTpuIlsl U 1o popmynam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X, +2X,+ X =5
(a) 3%, +7X, —2X, —4x, =4 (6) < 3%, —5X, +3x, =—7
2%, +5X, + X; +3X, =3 2X + 17X, — X, =13




w1 1
1. Pacriucats Pa3IoKEHHUE BEKTOpa X IO BEKTOpaM P, (,r

X={5-12,1}, p={1-3,0}, q={1,-11}, r={0,-1,2}

2. KonnmHeapHs! 11 BEKTOpEI P U ( ?

a={2,01}, b={-2,31}, p=2a+2b, q=3a—2b
3. Beruuciauthb IJiomajb rnmapajuicjiorpamma, mOCTpOCHHOI'O Ha BEKTOpax :’:l u i) a — Yrojl MCKIy

BEKTOpaMu P u (
a=2p+q,b=p-39,  |p|=2 |q/=2, a=7

1. YucnoBas nocneaoBaTeabHOCTh. [Ipenesn 4nciioBoi nociae0BaTeIbHOCTH. beCKOHEUHO Mabie U
OeCKOHEYHO OOJIBIINE ITOCIIEN0BATENBHOCTH. Ynciio €.
2
2. . th
Haiiti mpoussoanyo QyHkimmu Yy = —
7" +5
1

JlaHbI BEKTOPBI gl = (2; 3) b= (1; —3) ,('r: = (—1; 3) . TIpx KaKOM 3HAYEHHUH ( BEKTOPHI

r r roor I
p=a+ab, g=a+2C xommneapHs..

1. Haiiti paccrosime ot Touku M, 10 miockoctn (M;M,M;):
M, (-9;10;2), M,(0;7;-4), M,(4;8;-1), M,(-2;1,3)

. |Xx+y+z-2=0
2. BeinucaTh KAHOHHYECKOE YPaBHEHHE TIPSIMOIA:
X—-y—-32+6=0
3. HaiiT Touky nepeceueHus NpsMOil U MIOCKOCTH: X=2 _Y I 3 2 21 uX+y+2z-9=0.
4. Haiitu Ttouky P, cummerpuunyio Touke P orHocurempHO mpsmoir |: P (0; -1, 3) u
x-1 'y z
1 -1 1

5. Hamucare ypaBHEHME IIJIOCKOCTH ¢ NPOXOAALIEH dYepe3 TOYKy M, M TEpPIEHIUKYISAPHO
npsivoit (M;M,): M((3;2;0), M, (415), M,(2,-1;4).

6. Haiitu KOCHHYC yIiia MEXIY IUIOCKOCTSMHU ¢ U O,
a,:3Xx-y+3=0, o, : Xx-2y+52-10=0

1. HaliTu mpou3BOAHYIO Y, :

a) y=arctg3ln£ 0) y:(\/;)
X+2
3
B) sin(x—2y)+x—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu Iim(l— L j
x>=| X arctgx

3. TIpoBeCTH IOJHOE HCCIeN0BaHUE U mocTpouTh rpaduk f (X)=X*+ L
-p P p 2




1. BoluncnuTh npenenst:

2n+1 _gn1

1. im———— 2. lim

N 3n+2 +5n

sin 3x
x—0 1_ eX

3. lim (1—3x)Ctg7X

X—+0

2. BeluncianTs Npou3BOJHEBIE:

_ C0osbx
Y= 3sin(12x+1)

1
1-2x?

2. y=arctg’ +sinln2x

1. IToctpowuts rpaduk: Yy =

2. Haiitu npenensi:

1 lim (2- n)2 -(1+ n)2
e (14 n)2 -(2- n)2

2 n®
3 |im{2” +3]

el 2n? 4+1

X+4 2

+2 y:\/x+2

Jn+2-3/8n°+3

4n+5+n

4) lim n(ﬁ—n)

n—ow

2) lim

n—oo

0, x<-rx

3. HccnenoBarh Ha HENPEPBIBHOCTD M BBIIIOJIHUTB YePTEkK: Y =1SINX, —7 <X <0

o "o
HaiiTi yacTHbIe POM3BOIHBIE BTOPOTO MOPsAKA, YOSIUTHCS, UTO ny =7

2 .2

1.2=€""7 | 2.z=cos(x*=2xy), 3.z=+y2-2X, 4. z=In(xy—x?), 5.z2=

z=ctg(2x+3y),

7. 7 =sin(x’y),

7, x>0

DOYHKIMH HECKOJbKHUX MepeMeHHbIX

"
yX

xly

8.Z=€"", 9. z=xcos’y,

Haiitn rpaguent ¢pynkunn z = f(X,y) BTouke M, (X,,Y,)

2
1. z:y—

T

4. 7 =x%-3y%x,

M, (4.6) ;

. Z

M, (3.2).

_x"+3y°
4xy

HccnenoBaTh Ha SKCTpeMyM (PYHKITHIO

1. z=x>=—x+Yy>+2y,
3. z=x*-2x+4y-y?,
5. z=x"+y*+4xy.

2. 7=2X*+xy—X+Y?,
4. 7=x*-3x+3y’+4y,

2
S M (L-D); 3.2:%, M, (2,-2);

2 2
ﬂﬁ_
Xy

10. z=y?*sin®x.



KomnuiekT Bonpocos (YO)
JAHEMWHAS U BEKTOPHASI AJITEBPA

MaTpuiibl, TUTIBI MATPHII.

Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPHIL.

MatpuyHas ¢popma 3aIIUCH CUCTEMbI TUHEHHBIX anreOpanyecKux ypaBHEHHH.

Onpenenurenu U UX CBONCTBA.

[Tonstue onpenenuresns. MUHOPHI U anredpandecKue TONOTHEHUS.

CucTeMbl TMHEWHBIX anreOpandecKux ypaBHEHHH, OCHOBHBIC MMOHATHUS M ONPEACICHHUS.

[IpaBuno Kpamepa penieHust CUCTEM JIMHEHUHBIX YPaBHEHUH.

OOparHas MaTpuna U €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHOW MaTpPHIIBI.

10 Pemenue cuctem JIMHEHHBIX anreOpandyeckux ypaBHEHUN METOA0M OOpaTHON MaTpPHUIIBL.

11. Meton 'aycca perieHns CUCTEM JIMHENHBIX YpaBHEHUM.

12. PemeHue mpon3BOJIbHBIX CHCTEM JIMNHEWHBIX YPaBHEHHI MeTOI0M [ aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanesmu.

14, OnHOpOIHBIE CHCTEMBbI JMHEHHBIX ypaBHeHWH. Kputepuii cyliecTBOBaHUS HETPHBHAIBHBIX
peuieHui.

15. [TonsiTie BeKTOpa U JTUHEIHBIE ONepalliy HaJl BEKTOpaMH, CBOMCTBA OMNepaluil.

16. JIuneitHast KOMOUHAITUS BEKTOPOB.

17. JIuneiiHasi HE3aBUCUMOCTh U JIMHEHHAs 3aBHCHMOCTh T€OMETPUUYECKUX BEKTOpoB. Kpurepuit
JINHEMTHOMN 3aBUCUMOCTH.

18. Tlonstre 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbIil 6a3uc. PasnoxeHne BeKTopa 1mo BeKTopam Oasuca.

20. YnopsimoueHHas Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIaHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOTOHATBLHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeiiHbIE IPOCTPAHCTBA.

24. Marpura nepexoza ot 6a3uca kK 0a3ucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHSI MATPHUIIBL.

©CoNoU~LNE

MATEMATHYECKHUM AHAJIN3

[ToHsATHE TIEpeMEHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (DYHKIIMOHATILHON 3aBUCUMOCTH, KiacCuuKaus (yHKIIHMA.

OnpeneneHne 1 TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Ipenen YUCIIOBOU ITOCJIEI0BATEIbHOCTH. Apudmerrnueckue onepanuu HaJ

MIOCJIEJOBATEIbHOCTSMH.

5. VYcioBus cyniecTBOBaHUS KOHEYHOTO MpeJieiia YUCIOBOU TOCIeI0BaTEIFHOCTH (TeopeMbl Kot
u Beifepmrpacca).

6. Bropoii 3aMedaTeNbHBINA TIpeaed.

7. llpenen ¢pynkumu. Onpenenenus. [ 'eomeTpudeckas MHTEPIIpETALUs HOHATH pezena GyHKIHH.

CBoiicTBa MpeIeIioB.

beckoneuHo maibie, 6eCKOHEUHO O0bIINe QYyHKIHH.

9. [IlepBsIif 3aMeUaTeIBHBIN TPEICIT.

10. beckoHe4yHO MaJible BEJIMYUHBL. DKBUBAJICHTHBIE OECKOHEYHO MaJlble M MX WCHOJIb30BAHUE MPH
BBIUMCIIEHUH ITpeIesIoB. Tabuia SKBUBAIEHTHBIX OECKOHEYHO MaJlbIX.

11. HempepslBHOCTh (YHKIMHM B TOYKE M Ha MpoMexyTke. OJHOCTOPOHHHE TpeNebl.
Knaccudukanus Touek paspsiBa rpaduka.

12. CgoiicTBa QpyHKLUH, HENPEPHIBHBIX Ha O0Tpe3Ke (TeopeMbl Beiiepitpacca, bonbnano — Komm).

el A

©



13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

ogakhwdE

7.
8.
9.
10.

[TpousBonHas. I'eomeTpuueckuii u pu3ndeckuii cMbICT Mpou3BoAHON. KacarenbHas u Hopmaib
K TUIOCKOH KpPHUBOIA.

Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTaPHBIX (DYHKIIUH.

CBsi3p MEX1y CyIIECTBOBAHUEM MPOU3BOJHON (PYHKIIMH B TOYKE U HEMIPEPHIBHOCTHIO (YHKIIUU
B TOH 7K€ TOYKE.

[IpousBoaHast CyMMBI, Tpou3BeieHus, yacTHOTro. [Ipon3BoaHast ci0HOM U 00paTHOM QyHKIIUH.
[Tpou3BoHas MapaMeTPUUYECKH 3a1aHHON (PYHKLINH.

[IpousBoaHas GyHKIMH, 3alaHHON HESBHO.

HuddepenurpoBanue cI0KHON MOKA3aTEIbHON (HYHKIIHH.

Huddepenmmpyemocts. Juddepeniman. ['eomerpuueckuii cmpica auddepeHimania.
[TpousBonHbIe U MU HEepeHTHaTbI BEICIINX TOPSIKOB.

OcHoBHble TeopeMbl aAuddepeHunanbHoro ucuucienus (teopema depma, teopema Poss,
teopema Jlarpanxka, Teopema Komn).

[IpaBuno Jlonurans.

Mpuorounen Teiinopa u ero cpoiicta. @opmyna Teitnopa. OcraTounslii wieH popmyisl Telinopa
B opme Jlarpanxa u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyMm. HeoOxonumoe yciioBue akcTpeMyma.

JlocTaTouHbIE YCIOBHUS IKCTPEMYMA.

JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUS) (QYHKITHH.

HauGonbiiee n HanMeHbIlee 3HaYCHHUS (PYHKIIMU HA OTPE3Ke.

BoinykiiocTs, BOTHYTOCTb, TOUKA Ieperuda. JlocraTouHoe ycioBrUe BOTHYTOCTH (BBITYKIOCTH).
Heo6xoaumoe ycnoBue To4kH neperuda. JJocratounoe ycioBue neperuoa.

OO61as cxema MOCTPOCHHUS U UCCIIeJOBaHUS rpaduka QyHKIIUH.

O YHKIIMN HECKOJIBKUX ITEPEMEHHBIX

Omnpenenenre U TeOMETPUIECKUI CMBICH (DYHKINU ABYX MEPEMEHHBIX.

Jluany ypoBHS (QYHKINU ABYX TIEPEMEHHBIX.

YacTHble Mpou3BOIHbIE PYHKIIMHA HECKOIBKUX MEPEMEHHBIX, UX T€OMETPHUUECKHUI CMBICI
OyHKIMH HECKOJIBKUX MMEPEMEHHBIX, TTOHSITHE MOJIHOTO nuddepeniuana.
JuddepennrpoBanme CI0KHBIX PYHKIMH HECKOIbKUX ITEPEMEHHbIX.
[Tpon3BoOIHBIEC BBICIIUX TOPSAKOB (PYHKIIMH HECKOIBKUX MepeMeHHBIX. CMemaHHbIe
npousBoaHbie. Teopema [lIBapiia.

[TpousBogHast GYHKITNN HECKOJIBKUX MEPEMEHHBIX 110 HATPABICHUIO.

[Ipon3BoaHas MO HANIPABIECHUIO U TPAJAUEHT CKAISPHOTO MOJIS.

DkcTpeMyM (PYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX.

HeoOxonumoe 1 J0CTaTOYHOE YCIIOBUS SKCTpeMyMa (PYHKIIHMH JBYX MEPEMEHHBIX.



KoMmiekT 3ajanui 111 BLINOJHEHUA
pacueTHo-rpaduveckux pador (PI'P)

no gucuumuinae  JIlunelnas anreOpa M aHAJIMTHYECKAs] TEOMETPHS
(HaHMeHOBaHI/Ie I[I/ICLII/II'UII/IHBI)

ITo anredpe
PI'P Ne 1, yactsb 1
-1 1 0 2 0 2
3amganue Nel. JTanst matpuier A= 1 3 2 | w B=|{0 -3 3
4 0 -3 1 1 -1

Bemonuuts neiicteus: A’ +8BT .
Bananne Ne2. ITpogomkuTh naHHOe MaTpuuHoe pasenctso (2A+3B)° —4A” —6AB =K

Y TIPOBEPUTH €ro Ui MaTpull A U B U3 mepBoro 3agaHusl.
3aznanue Ne3. BeIluMCIUTh ONpeaesInTeNb IByMs CIOCO0aMHU: Pa3I0kKEHUEM I10 IIEPBOI CTPOKE U
Pa3IoKEHNEM IO TIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3ananue Ne4. /lnst naHHOW MaTpULIbl HAUTH oOpaTHYI0 MaTpully. CienaTh NIPOBEPKY.
1 0 2
1 1 0].
-1 2 3

3ayianne No5. Pemmtes Marpuunoe ypaienne AXB = C (maiitu X). Caenats IpoBepKy.

3 oG ) e )

3aganue No6. HaliTu paHr MaTpHuiibl.

1 -1 2 3
0 5 4 3

2 3 8 9 15/
3 -8 2 6 20

PI'P Ne 1, yactp 2
3aganue Nel. Pemuth cuctemy Metosiom Kpamepa. Cnenatb mpoBepKy.

X +4AX, =X, =2

2X, +2X, +3X, =7

3%, +6X,—2X%; =1
3ananue No2. Pemuth cuctemy u3 Nel metooM oOpaTHON MaTpHULIbI.
3aganue Ne3. Pemuts cuctemy u3 Nel metogom ["aycca.
3amanne No4. Pemmth HEOTHOPOIHYIO cCUCTEMY MeToioM ["aycca. Halitu obmee pemienue u
4acTHOE pELICHHE.

X, + X, +2X; +3X, =5

3% +2X, — 4%, — 2%, =1
o5x +4x, + 4x,=11

3ananue NeS. Pemute oqHOpOAHYIO cucTeMy MeTonoM ["aycca. Haittu oGmiee pemenne u O@CP.



2%, +6X, —9%,—9%x, =0

4%, —5%; + X%, =0

3X +3X, = 7%, —4x,=0"

X, —3X, + 2%, + 5%, =0
PI'P Nel, yacTtn 3
3amanme Nel. TTokasatk, 4To BeKTOpEI M, N, P 06pa3yioT Gasuc B MPOCTPAHCTBE U PA3TOKUTH
BekTOp a mo atomy Oasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5, —4,13).
Bayanme Ne2. Jlansl BekTopsl M U N . BBISCHUTH — KOJUTHHEAPHBI I BEKTOPHI A U b.

m=(28,-8,8),n=(-21,6,—-6), a=2m+n,b =2n—m.

A
3amanue Ne3. Haiitu |§ , €CIH |m|:6\/§,|ﬁ|=2, (m,n)=135°, a=6n-m.
Bamanue Ned4. Jlan A ABC . Haiitu £ B, eciu A(1;-1;2),B(3;3;2),C(7;1;2).

3azmanue No5. TIpu kakux 'x' BekTopsl d u D nepnenmukysspabr?
a=(x;1;-4),b =(x-3;12:%).
3aganue Ne6. Halitu mumomans napamienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .
_ A
a=2m-5m,b=m+n,|m =12, |n] =3, (M, ) =%.

3amanue Ne7. Haiitu miomans tpeyronsuuka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. Jlanbl Bektopsl @, D, C . BbIACHUTL — KOMILIAHAPHBI JIH BEKTOPBI. ECII BEKTOPHI HE

KOMILTaHAPHBI, TO HAWTH 00bEM MapauIesenuIe 1, TOCTPOEHHOro Ha BekTopax a, b, C u
OIIPENIENIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P Ne 1, yactp 4
3aganue Nel. Tpsmast |, mpoxomur uepes touxy A mapamnensro sexropy (. Ipsmas |,

IPOXOIUT Yepe3 Touky B mepnenmukynsapho sexropy N . HaliTu TOUKy nepecedeHus IpsSMbIX 1
yrox mexxay Hume, eciim - A(3;5), G (1;3), B(0;5), n(-3;4).
3ananue Ne2. Jlana npsimast |, . lpsmas |, mpoxomut 4epes touxku A u B. Haiitn paccrosnue ot

TOoUKH Tepecedenus npsameix |, u |, mo npsmoi |, .

y=3t+4,

Baganne Ne3. Haiftn paccrosiHue oT Todkn M, 10 IUTOCKOCTH @, IPOXOAsLIEH Yepe3 Touky A

II:{XZ_&_3 A(4;0),B(7;3), 1,:9x-12y+2=0.

neprneHauKyIspHo Bektopy N, ecmu M, (0; 1;7), A(2;-1;4), N (6; 22; -3).
Bamanne Ned. Haiitu yroia MexIy MIOCKOCTBIO (X ¥ IUIOCKOCTBIO 3, IPOXOJISIIIEH Yepe3 TOUKH
A BuC,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue Ne5. 3anucaTh KAHOHMYECKUE YpaBHEHHS MPSIMOH, 3aJaHHON OOIIUMH YpaBHEHHSIMH.
X+2y-9z-10=0;
{3x+4y+82—24:0.

3azanue Ne6. Hailiti TouKy nepecedenus npamoil | u mmockocty @ ¥ yron Mexiy HUMHU.

I:XLZ:X:Z—_l; a:X+2y-3z2-12=0.
3 4 -2



Baganue Ne7. Ipsimast |, npoxomur wepes toukun 4 u B. Ipsimas |, mpoxomut yepes rouxy M
IIePICHNKYJIAPHO IUIOCKOCTH ¢ . Haiitn yrom mexay npsimbivu |, u |, 1 BeisicHuTs — nexat mm

OHH B OI[HOfI IJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

A(9;-31),B(4;4,-5), M (-1,11;,-11), «:2x+3y—-z-1=0.
PI'P Ne 1, vactn 5
(x+3)° ¥’

+ —= 1 Ka3aTb (DOKYCHI, OKCLHCHTPUCUTCT,
49 25 Y Poxy P
JUPEKTPHUCHL. [10CTPOUTE KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHUCEHL.

3amanue Ne2. IlpuBecTn ypaBHeHHE KpUBOH 9x* — 25y? —18x + 200y —616=0 K

3amanue Nel. Jliisg naHHOM KpUBOM

KaHOHUYECKOMY BUJY U IOCTPOUTH KPUBYIO.
PI'P Ne6
3ananue Nel. Jlns nuneiinoro oneparopa A 3anansl 00pa3sbl 6a3ucHbIx anemento A€, AE,, A€,

. 3anucare MaTpuny onepatopa A B 6asuce €, €,, €, u HaliTu 0Opa3

3JIEMEHTa X.
Ae, =7e,+3¢e,-2¢,, Ae,=¢,—-¢e,+4e, Ae,=2¢,+2¢e,+3¢
X=2¢, —-4¢€,+¢,.

31

3ananue No2. Haiitu coOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPHI TMHEHHOTO ONeparopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oazuce mMatpuueil A= 7 o]

ITo ocHoBaM MaTeMaTHuyeckoro anajamnsa u ©HII

3
1 yacTb 1. y=sininx, y',y"-? 2. y:m, dy —? 3.
X

y =3x>+xe*,x,=2,Vx =0,1, Vy-?
4. HaiiTu npou3BOJHYIO Y, !

a) y= st,in4 X__?’ 6) y= XAt
X

B) ¥ + Y — cos3x r) X=cost+sint, y=sint—tcost
X
5. UccienoBatk Ha okerpemym f (X)=(x— 3)2 (x-5).
2x
6. HaiiTi nHTEpBaIbl MOHOTOHHOCTH Y =

3
. X
7. Haiitn Hanbospliee, HAaUMEHbIIee 3HaYeHue PyHKIuK f (X) = 3 —16X Ha oTpe3ke [—5;1] .

1
8. TloctponTs KacatenbHyto K rpaduky dyukimu f (X)=3arccos x> B TOUKe X = 3"

2 yacTthb 9. HaiiTu nipenensl:
3+n) —(2+n) i . 2 - .
1 tim G 22y 1926 g iy X8 15
n—o (2+n) —(l—n) x>0 @ —1 x=>-3 X* +5X" +6X H%tg?»x

) 1 [ WXx+1-2 . ] N
5) lim(cos x )< 6) lim| Y=—/——=| 7 Ilmn(\/n4+3n2—4—n2) 8) lim(1+sinx)tx
) an( ) ) x—>3£ /X_2_1j ) n—ow ) an( )



_cos(2x)-1 (X - _J2n*+3-n+5
9) lim—\=) = (2 ) 10) “m(x2+12] 11) |im(xsin1j 12)lim
x—0 tg( e ) xow| ¥ 13 X—>00 X n—w %/n3+2_<1/n5_1
3 gyacTp 10. [ToctpouTts rpaduk GyHKIMU Y = 27l +3;y= % .
2X” 4+ X° 48X
0, x<-rx&
11. HccnenoBath Ha HEMPEPHIBHOCTD U BBITIOJIHUTD YePTEXK: Y =<SINX, —7 <X <0
7, x>0
X3
12. TIpoBecTH MOJIHOE MCCIICAOBAHUE U IIOCTPOUTH rpaduk f (X) =— 2
X —

4 yacThb

. 4x -3y
13. 300pa3uTh Ha KOOPAUHATHON INIOCKOCTH 00J1aCTh OonpeeieHus GyHKIUU Z = ﬁ .
X+ 3y

14. TloctpouTh TUHUM YPOBHS QYHKIMH Z = X+ 2V .

2
. z
15. Haiitu yacTHbIe IPOU3BOIHBIE IEPBOTO MOpPsiAKa PyHKIMU U = COS[y—J —6x-12°.
X

16. HaiiTu 4acTHbBIC IPOU3BOIHBIC BTOPOTO MOpsiika GyHKIUU Z = Y Sin ( ) 2x*y® +5 n ybemuTncs

B PABCHCTBE CMEIIAHHBIX [TPOM3BOIHBIX.
17.  Haiitu  mpousBomHyro  (pyHKIHUH y=f(X), 3agaHHO® HEIBHO  PaBEHCTBOM

X*y® +1g (x+3y)—x—6y* =0 B TOUKE M{(3;-1).

18. Haiitn uacTHble NMPOW3BOIHBIC IepBoro mopsaka QyHkimu Z = f(X,y), 3agaHHON HESIBHO

paBeHcTBOM X'y®z% +6*Y +22c0s(x—Yy)+2z°-25=0 B Touke M,(L,11).

19. Haiitu mnpousBoanyo ¢yHkuun f(X,y,z) =2x’y+y°2+3 10 HanpaBIeHUIO BEKTOPA
a(9,-12,8) B TOYKE M,(112). Haiitn BEKTOP gradf (x, y) byHKIIH
f(x,y) =x’y* —=3x+y-9sin(2x+y) B Touke M, (L, -2).

20. Uccnenosats Ha skcTpeMyM dyHkmmio f (X, y) =3x* — x> +3y* +4y.

Kpurepun onenkmn:

- OLICHKA «3a4TEHO» BBICTABISETCA CTYACHTY, €CJIU OH PEryJISIPHO B TEUCHHE CEMECTPA MPECTaBIIII
pelleHns 3a/4ad, BBINOJIHWI IOJHOCTBIO BCE 3aJaHUSl M UX 3allUTHJ, OTBETUB HA BOIIPOCHI
IIpero/iaBaTels;

- OLIEHKAa «HE 3aYTEHO» BBICTABIAETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUYEHUE CEMECTpa
MIPEJCTABISUl PELICHUs 3a]1a4, BBINOJIHWI 3aJlaHKsl HE MOJHOCTBIO MM BOOOIIE HE HPEeICTaBiIsll
paboThl Ha TPOBEPKY, [OMYyCKAeT CYyIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCH
IIpernoiaBaTels.



