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1 LeJsb, nuiannpyemMble pe3yabTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

HeJ’IHMI/I OCBOCHUA yqe6H0171 JUCHUITIIMHBI «Maremartukay SBIISIIOTCS:

- OBHAKOMJICHHUEC C OCHOBHBIMHU ITOHATHUAMHU MAaTCMAaTUKH,

- OCBOCHHEC METOJOB U crmoco0oB PEIICHUA MAaTEMATUYCCKUX 3a/1a4;

- Pa3BHUTHUC JIOTUYCCKOTO U aJITOPUTMUUCCKOTIO MBIINIJICHU A,

- OBJIaICHUEC OCHOBHBIMHU METOJaMH1 HCCJIICA0OBAaHUAI,

- BLIpa6OTKa YMCHUA CaMOCTOATCIIBHO paClIuPATh MATCMATHYCCKUC 3HAHUA U ITPOBOANUTDH
MaTeMaTHYCCKUN aHaIn3 MMPUKIAAHBbIX 3a/1a4.

3a;[aanI/1 JUCHUITIINHBI «MartemaTuKay SIBISIOTCS:

- O6y‘l€HI/Ie CTYACHTOB MCETOJaM MATCMATHKH, HCO6XOI[I/IMBIX UM TIIpH HU3Y4YCHUHU

OCTAJIBHBIX KYpCOB;
- IPUBUTHE
MaTE€MaTHKU;

CTyYACHTaM HAaBBbIKOB

HCCIICOOBAHUA C

HUCIIOJAB30BaHUECM MCTOAOB

- 00yueHHe CTYJEHTOB METO0JIaM JIOTHUECKU CTPOrOro MOCTPOCHHUS J0KA3aTENIbCTB;

- (opMHUpPOBaHHE HABBIKOB U YMEHH, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHUH
MaTEeMaTUYECKUX MJAEeH M METOAOB JUId aHalu3a M MOJAEIUPOBAHUS CIIOXKHBIX CHCTEM,
IIPOLIECCOB, SIBJICHUM, JJISl MOMCKA ONTHUMAJbHBIX pEIIEHUH M BbIOOpa HAMJIYyUYIIMX CIIOCOOOB

peaiu3anuu.

[InanupyeMbIMu pe3ysibTaTaMU 00Y4EeHMsI IO AUCLUUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMS,
yMeHUs, HaBbIKU. [lepeueHb MmiIaHUpPyeMBIX pe3ysbTaTOB OOyuYeHHs MO AUCLUILIUHE (MOIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS 0Opa30BaTENbHOM IpOrpaMmbl,

npeJcTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenuu, popmupyembie B pe3yinbTaTe U3y4eHUs TUCIUTUINHBI (MOYJIS)

PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIUITIJIMHE

CTPOUTENLCTBA MIPU
MOUCKE MPOEKTHBIX
penieHui

Kon u Konn
HasBanue (dhopMyHIpOBKa
OIIOII BO, opmynuposka HHIUKATOpa Koxn
COKpaIllCHHOC KOMIIETEHITIHI NOCTHKCHUA pe3yiib DopMyIUpOBKa pe3ysbTaTa
KOMIIETEeHIINN
Tara
07.03.01 OIIK-4 : OIlK-4.1x : PI1 3HaHue | OCHOBHBIX ITOHATHI M METOIOB
«Apxutektypa» | Crocoben IIpoBoaut nouck MAaTEMaTUYECKOTO annapara
(b-AP) TPUMEHSATD IPOEKTHOTO P2 | YMeHHe | IPUMEHSTh METOIbI

MCTOAUKH peuicHus B MaTeMaTH4YECKOI0 anmapara mnpu

OTIpeIeIIeHUS COOTBETCTBHUH C pemeHny 3aaay

TEXHUYICCKUAX 0COOCHHOCTIMH PI3 HaBblk | KMCIIOJIB30BaHUSI OCHOBHBIX

apamMeTpoB 00BEMHO- NOHATUH, GOPMYI U METOJIOB

NPOCKTUPYEMBIX | IUIAHUPOBOYHBIX MaTeMaTHYeCcKoro anmnapara rnpu

00BEKTOB pelIeHnH 1 CaMOCTOSITEIbHOM PEIIEHUHU 3a/1a4
CPEJIOBBIX KaueCTB
MPOEKTUPYEMOTO
00BeKTa
OIIK-4.2k : PI1 3HaHUe | OCHOBHBIX MMOHATHH U METOJIOB
Onpenensier MaTeMaTUYECKOro anmnapara
KOHCTPYKTHBHbIE P/12 | YMenue | npuMeHSATb METOIBI
TpeOoBaHuUs K MaTeMaTU4ECKOro anmnapaTa mpu
OCHOBHBIM THIIAM pelieHny 3a1a4
3JIaHUH U PJ13 HaBrpik | mcnonb30BaHKsS OCHOBHEIX
00BEKTaM MOHATUH, HOPMYIT H METOHOB
KaIlMTaJIbHOIO

MaTeMaTU4€CKOro arrmapara 1mnmpu
CaMOCTOATEIIBHOM PEHICHUN 3a1a4




YK-1:
Cnocoben
OCYIIECTBIISATH
TIOUCK,
KPUTHUYECKUI
aHaIN3 U CHHTE3
nHdopmanny,
MIPUMEHSITH
CUCTEMHBII
MOJIXOM AJIS
peleHus
MIOCTaBJIEHHBIX
3a7aq

VK-1.1B:
HemoncTpupyet
3HAHUE
0coOeHHOCTEH
CHCTEMHOIO H
KPUTHYECKOTO
MBIIIIEHMS,
apryMEHTHPOBAaHHO
¢dhopmupyer
CcOOCTBEHHOE
CYXKJICHHUC U
OIICHKY
nHpOpMaLNH,
MPUHUMAET
000CHOBaHHOE
pelieHue

P/l

3Hanue

OCHOBHBIX IMMOHATHHA ¥ METOI0B
MaTEMaTHICCKOTO arrapara

VK-1.3B:
AHanuzupyer
3a7ady, BBIICTISIS

Pa2

YMenne

OPUMCHSATH MCTO/bI
MaTeMaTU4CCKOIo armapara npu
peUICHNU 3a1a4

ee 0a3oBbIE
COCTaBJISIOIIHE

Pa3

HaBrix

HCTIONIb30BAaHMSI OCHOBHBIX
TIOHATHH, (POPMYIT U METOJIOB
MaTeMaTHYECKOro ammapara npu
CaMOCTOSATEIbHOM PEIICHHUN 3a/a4

2 Mecto qucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucnummHa «MaremaTruka» OTHOCHUTCS K OCHOBHOM dactm «bioka 1 JlucuuruimHb
(Mozynun)» y4eOHOro IIaHa HalpaBJICHUH.

Jnst u3ydeHusT MaTeMaTHKd TpeOyeTcs KadeCTBEHHOE 3HaHWE IIKOJBLHOTO Kypca
anredpbl, FTeOMETPHUH, TPUTOHOMETPUH, Hadall aHaau3a, HHPOPMATHKH.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOM paboThI (Yac)
€MKOCTB
Cemectp
Hazsanue (1)(;) pMe_l Yacts H(?[(io) AVIHTODHAS Bueaynu- CPC d):TpM_a
OIIOIT BO ovyHe VII M KYpe yATopHa TOpHas arrec
HUS (3P0, GE) Beer TalHA
0300) .E. cero
nek. | mpak. | 1na0. A | KCP
07.03.01 000 | BB 5 o1 |54 | 3 [ o | 1] o] s 5
ApXuTeKTypa

4 CTpyKTypa U co/iepKaHue TMCUMILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (Moayas) aias OP@O

TemaTudeckuii TIaH, OTpaKAOIIUN COJACp)KaHUE MUCIHMIUIMHBI (TTEPEUYCHb PA3eioB U
TEM), CTPYKTYpUPOBAaHHOE IO BHAAM YYeOHBIX 3aHATUH C yKa3aHHeM HUX OOBEMOB B
COOTBETCTBUU C YUYECOHBIM IJIAHOM, TIpuBeAcH B Tabmuie 3.1




Tabnuua 3.1 — Pa3aensl JUCHUUIUIMHBL (MOYJIs), BUIBI Y4€OHON JEesITeIbHOCTH U (POPMBI
TeKkyero KouTpoJs st OO

Konx pe- Koun-Bo yacoB, oTBeIeHHOE Ha
Ddopma
Ne Ha3zBanue Temsbl 3ynbTara
Jlex IIpaxt JIa6 CPC TEKYIIEro KOHTPOJIA
00yyeHus
N P11, KOHTpOJIbHAsI padoTta Nel,
1 | DnemeHTbI TUHEHHOM anreOpsl I, PI3 7 4 0 10 VIJI3 Nel, cobecenionaniie
2 AHanuTr4eckas reOMeTpHs Ha Pa1, 7 4 0 10 KOHTpoOJbHAs pabora Ne2,
TJIOCKOCTH PJ12, P13 N3 Ne2, cobecenoBanue
DJeMeHTHI BEeKTOPHOH anreOpeI
3 | n aHaIITHYECKOM TeOMETPUH B Pa1 7 4 0 10 cobecenoBaHme
HPOCTPAHCTBE
P11, KOHTpoOJbHas pabota Ne3,
4 | Benenue B ananus P2, P13 7 5 0 10 coBece1oBaHHTE
Muddepenimanbaoe PA1,
5 CAHCHCHIC I, PI3 7 5 0 10 W3 Ne3, cobecenoBanme
PAL,
6 | WuTerpaipHOe HCYHCIICHE PI2, PI3 7 5 0 10 U3 Ned, cobecenoBanue
7 Juddepennmanpusie Pa1, 7 5 0 10 KOHTpOJbHAs pabora Ned,
YpaBHEHU PJ12, P13 co0eceIoBaHHE
Pl N3 Ne5, koHTpOIbHAS
8 | Panpr ' 5 4 0 19 pabota Ne5,
P2, P13
cobecenoBaHe
Hroro no Tadsuue 54 36 0 89

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.as) njass ODO

Tema 1 Dnemenmol nunetinou ancedpbi.

Conepxanre TeMbl: MaTpuilbl W ONpeAeNuTeNd. PereHue CUCTeMbl JTUHEHHBIX
anreOpandeckux ypaBHeHH MmerogoM Kpamepa, meromom ['aycca M MaTpUYHBIM METOJOM.
['eomeTpuyeckas MHTEpPNpPETALMS CUCTEMBI JIMHEHHBIX YPAaBHEHUN M JIMHEHHBIX HEPABEHCTB C
JIBYMSI HEU3BECTHBIMH.

@®opMbI ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOONIEPAaTUBHOTO O0yUYEHHUSI.

Buapl caMocTosATeNbHOM MOATOTOBKY CTYJIEHTOB IO TEME: MOJATOTOBKA K MPAKTUYECKOMY
3aHITHIO, TIOJTOTOBKA K COOECEI0BaHNIO, MOATOTOBKA K KOHTPOJIBHOM padote Nel, BeIMONTHEHHE
N3, uzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOTOBOMY TECTY.

Tema 2 Ananumuueckas 2eomempus Ha NAOCKOCHU.

Copepxanue TeMbl: B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXAY TOUKAMH IUIOCKOCTH U
napaMy JEWCTBUTEIBHBIX YHCEN; PACCTOSIHHME MEXIy IBYMs TOUKaMH; JEJIEHHE OTpe3ka B
JTAHHOM OTHOLICHWHU; YTIJIOBOW KOI(DMUIMEHT MpsMON; yroia MEXIy ABYMs MPSMBIMH.
VYpaBHEHHE NPOCTEHIINX TE€OMETPUYECKHX MECT TOYEK. YPaBHEHHE IPSAMOM C YIJIOBBIM
KO3 QUIMEHTOM; YypaBHEHHE MpsIMOH, NpoOXoIdlled uepe3 MJaHHYI0 TOYKY B 3aJaHHOM
HaIpaBJIEHUU; ypaBHEHHE MPSAMOM, MPOXOoIAIIel yepes 1Be JaHHbIE TOUKH; YpaBHEHHE MPSIMOU B
oTpe3Kax; o0Illee ypaBHEHHE MPSMOIi; TOUKa NepeceyeHHst ABYX MPSMBIX; PACCTOSIHUE OT TOUYKHU
1o nipsimoit). OKpyKHOCTB; TapaboJia; IUIUIC; runepooa.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: CTaHJapTHAas, METOJ KOONIEPAaTUBHOTO O0yUYEHUSI.

Bunel camocToATenbHONM MOATOTOBKH CTYACHTOB 10 TEME: IOJArOTOBKA K MPAKTUYECKOMY
3aHATHIO, MIOJTOTOBKA K cOOECeI0BaHNIO, TTOATOTOBKA K KOHTPOJIbHOU paboTe Ne2, BhIMOTHEHNE
W13, nzyuenue marepuana B CO0O (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU AeeOPbL U AHATUMUYECKOU 2e0MempPulL 8 NPOCMPAHCMae.
Copepxanne Tembl: OCHOBHBIE TOHSTHUS W OINpPEAETCHUS; CKAJIIPHOE IPOU3BENICHUE
BEKTOPOB; BEKTOPHOE TPOU3BEACHUE BEKTOPOB; CMEIIAHHOE MPOU3BEACHUE BEKTOPOB.



Paccrostarie Mexay OByMsS TOYKamH; OOIlee YpaBHEHHE IUIOCKOCTH, ypaBHEHHE MPSMOUN B
IPOCTPAHCTBE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: CTAaHIapPTHAs, METO]] KOOTIEPATHBHOTO OOYy4CHUSI.

Bunbsl caMoCTOSTENBHON TIOJTOTOBKU CTYACHTOB IO T€ME: MOJATOTOBKA K MPAKTHYCCKUM
3aHATHUSAM, TTOATOTOBKA K codeceoBanuto, n3yuenue marepuaia B CO0 (Moodle), moaroroska
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copepxanue Tembl: OnpezneneHue npenaena; npeaen GyHKUUU; OpupamieHue QyHKIUU.
HemnpepbIBHOCTS U TOYKHU pa3pbiBa (QyHKIUH.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHAapTHAasl, METOJI KOOIIEPATUBHOTO 00YUYEHUSI.

Bunel caMocTosTenbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJATOTOBKA K MPAKTHUYECKUM
3aHATHUAM, TIOJIFTOTOBKA K COOECeIOBaHUIO, TOJATOTOBKA K KOHTPOJbHON padore Ne3, u3yueHue
matepuana B CO0O (Moodle), moArotroBka Kk H”TOrOBOMY TECTY.

Tema 5 Hugpghepenyuanvroe ucuucnernue.

Conepxxanne  Tembl: [loHsatue mpou3BOgHOM W €€  OCHOBHBIE  CBOMCTBA;
mubdepeHpoBane HesBHOW (yHKuuu; muddepeHnran U ero MNpuIoKeHUs. YpaBHEHUS
KacaTeJIbHOM M HOpMalM K KpUBOil; mpaBuio Jlonurans; Bo3pactaHue U yObIBaHHE (YHKIUI;
OTBICKaHHWE MaKCHUMyMa U MUHUMYyMa (DYHKIIMH; MPOU3BOJHBIC BBICIIUX MOPSAKOB; OTHICKAHUE
MakCUMyMa W MHHMMyMa (QYHKIHA C TIOMOINBIO BTOPOW TMPOM3BOIAHOM; HCCIIEOBAHUE
ypaBHEHHUS KpHUBOW U TMOCTpoeHHe ero rpaduka. YacTHble MTPOU3BOIHBIC; YACTHBIN
muddepeHman 1 noiaHbI nuddepenuan; HeoOX0UMOE YCIOBUE SKCTPEMYyMa.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaH/JapTHAs, METO]] KOOTIEPATHBHOTO OOYyJEHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAaKTUYECKUM
3aHATHUAM, TTOATOTOBKA K coOecenoBanuto, BoimoHeHue MJI3 N3, uzyuenune marepuana B CO0
(Moodle), moaroroBka K UTOTOBOMY TECTY.

Tema 6 UnmezpanvHoe ucuucnenue.

Conepxanue Tembl: [loHATHE HeonpenenéHHOro UHTETpaja U €ro OCHOBHBIE CBOMCTBA;
WHTETPUPOBAHUE NOACTAHOBKOMN; MHTETPUPOBAHKUE 10 YACTAM; HHTETPUPOBAHUE PALIUOHATIBHBIX
npobeil. [loHsTre ompenenéHHOro HMHTErpajga; reOMETPUYECKHE IMPHIOKEHUS ONpPenelEHHBIX
MHTETpajoB; IpUOIMKEHHOE UHTETPUPOBAHKE [0 METOAY Tpamneuui.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaH/JapTHAs!, METO/] KOOIIEpAaTUBHOTO 00Yy4EHUSI.

Bunel camocTosTenbHON MOJATOTOBKU CTYAEHTOB MO T€MeE: MOJrOTOBKA K MPAKTHUYECKUM
3aHATHUSAM, MOJrOTOBKAa K coOecenoBaHuio, BeimoidHeHue WMJI3, m3yuenune marepuana B COO
(Moodle), moaroroBka K UTOrOBOMY TECTY.

Tema 7 Qupghepenyuanvhuvie ypagHenus.

Coneprxanue Tembl: OCHOBHBIE ITOHATHUS U ONIpeNieNieHus; petenne auddepeHnnanbHOro
ypaBHEHHs. YPaBHEHHS C OTACIEHHBIMH W OTACIMMBIMH TIEPEMEHHBIMH; PEIICHHE METOJIOM
bepuymnu. OpHopoaHble JnuHEWHBIE audQepeHnranbHble  YpaBHEHHs € MOCTOSIHHBIMU
ko3 unmeHTamu; XapaKTePUCTHUECKOE ypaBHEHHE; pereHue HEOJHOPOTHOTO
TudepeHIMaIbHOr0 YpaBHEHUsI BTOPOTO MOPAIKA C TTOCTOSHHBIMU KO3 PHUIIMEHTaMHU; YaCTHOE
1 o0111ee pelIeHue.

@opMbl U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTAHJAPTHAs, METOJl KOOTIEPAaTUBHOTO O0yUYeHHSI.



Buael camoCcTOSTENPHON MOATOTOBKH CTYJEHTOB IO TEME: MOArOTOBKA K MPAaKTHYECKUM
3aHSTHSAM, TTOATOTOBKA K COOECEIOBAHUIO, MOATOTOBKA K KOHTPOJBHON padore Ned, msydenue
matepuana B C30 (Moodle), moaroroBka K H”TOrOBOMY TECTY.

Tema 8 Psowi.

Conepxxanue Tembl: OOIIME MOHATHUA M ONPEAETICHUS UYUCIOBBIX PSIOB; CXOJUMOCTb
YHUCJIOBBIX PSAJOB; HEOOXOAMMBIA MPHU3HAK CXOAMMOCTH; JAOCTATOYHBIC NMPU3HAKU CXOAUMOCTH
YHCIIOBBIX PAZOB C IOJIOKUTENIBHBIMU wieHamMH (mpus3Hak JlamamOepa, NMpHU3HAK CpaBHEHMS);
npu3Hak JleliOHUIa CXOIMMOCTH YHUCIOBBIX PSIOB C YepenyromuMmucs 3Hakamu. OCHOBHBIE
HOHATHUS M ONPEIENICHHs CTEIIEHHBIX PAJOB; paJilyC U UHTEPBAJI CXOAUMOCTHU CTENIEHHBIX PAI0B;
pasioxeHue (pyHKIUI B CTETIEHHBIE PSIBI.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaH/JAPTHAs!, METOJ] KOOTIEPATUBHOTO 00Yy4EHUSI.

Bunpl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHATHUAM, MTOATOTOBKA K COOECEI0OBAaHNUIO, MOJTOTOBKA K KOHTPOJIBHOM padoTe Ne5, BBINIOIHEHHE
N3, nzyuyenune matepuasa B CO0 (Moodle), moaroropka kK H”TOrOBOMY TECTY.

5 Meroaguyeckne YyKazaHUsl AJds OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUILIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHAAUHM OOYYAIOIMUMCA MO M3YYEeHHI0 IMCHUIUIMHBI U 1O
o0ecrneYeHNI0 CAMOCTOAITEILHOM PadoThl

[Ipu peanuzanuu AMCUMIUIMHBI (MOJYJs) MPUMEHSETCS 3JIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MenIEHHbIN B cUCTeME AIeKTpoHHOro ooydenus (Moodle).

CamocrosaTrenbHass paboTa CTYAEHTOB SBISETCS Haubosiee MNPOAYKTUBHOW (opMoi
0o0pa3oBaTeNbHON M MO3HABATEIbHOM NEATEIBHOCTH CTYAEHTa B mepuoia oOydenus. Tekymias
caMocCTosiTeNIbHasE paboTa HampaBieHa Ha YrayOJleHHe M 3aKpeIuleHHe 3HAaHUM CTYyJIEHTOB,
pa3BUTHE MPAKTUYECKUX YMEHUU. Tekymias camocTosTeNbHas paboTa BKIOYAET B cedsi: paboTy
C JIEKIMOHHBIM MAaTepHajoM, ONEPEeXKAIOUIYI0 CaMOCTOATENbHYIO padoTy, MOJIrOTOBKY K
IIPOMEKYTOUYHOM aTTECTALUH.

Jis mpoBeneHUs 3aHATUH JIEKIMOHHOTO THIA MCIIOJB3YIOTCS Yy4eOHO-HarsIHbIe
nocobuss B (opMe MpPe3eHTAIMOHHBIX MaTepuanoB, O0OecleYUBAIOUINEe TEMAaTUYECKUE
WITIOCTPAIMM, COOTBETCTBYIOIIME Te€MaM JIEKIMi, MpeICTaBIeHHbIM B IYHKTE 5 HacTosIlel
PIT.

IIpy mpoBeAEHUWH TNPAKTUUYECKUX 3aHATUAX MPHUMEHSETCS METOJ KOONEepaTHBHOIO
oOydeHus: CTyIeHThl paboTatoT B Manbix rpynnax (3 — 4 uen.) HaJg WHIUBUIYaTbHBIMU
3aJaHUsIMH, B TIPOLIECCE BBIMOJHEHUS KOTOPBIX OHU MOTYT COBEIIAThCS JPYr K JpYry.
[IpenonaBatens, B CBOKO o4epenb, HAOMIOAAET 3a pabOTON MajbIX IPYMI, a TAKKE MOO0YEPETHO
pa3bsCHSAET HOBBIM yueOHbBIN MaTepuan MajblM TpylnaMm, KOTOpble 3aKOHUMWIM paboTarh Haj
WH/IMBUIYAIbHBIMHU 33IaHUSIMU TI0 TIPEIBITYIIEMY MaTepHay.

Jnst obecriedeHust CUCTeMaTUYeCKOr M peryssipHOil paboThI 10 U3YYEHHUIO AUCIUTLINHBI
U YCIEITHOTO MPOXOXKICHHUS TEKYIIUX W MPOMEKYTOUYHBIX KOHTPOJBHBIX HCIBITAHUH CTYIEHTY
pPEKOMEH/1yeTCsl IPUIEPKUBATHCS CIEAYIOIIEro MopsiiKa 00yUeHHS:

- CaMOCTOATENIBHO ONPEAEIUTh 00BEM BPEMEHH, HEOOXOJUMOTO AJIsl MPOPAOOTKU KaXKJOM
TEMBI;

- PperyyispHO H3y4daThb KaXAYK TEeMY IUCHUIUIMHBI, MCIOJB3Ys pa3iauuHble (HOpMBI
WH/IUBUIYaJIbHOW PabOTHI;

- COIJIaCOBBIBATh C MPENOIAaBATENEM BH/IbI PAOOTHI [0 N3YYEHUIO AUCLUILINHBI.

[Ipu BBIMONHEHNHM WHAWBUAYAJIBHBIX JOMAIIHUX 3aJaHUi HEOOXOIMMO HCIOJIBb30BAThH
TEOPETUYECKUI MaTepual, JeaTh CChbUIKM Ha COOTBETCTBYIOILME TEOPEMBI, CBOMCTBA, (HOPMYJIbI



u ap. Pemenue NJI3 BeIMOMHSETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIEC MOSICHUTEIBHBIC
CCBUIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CrocoOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJICHTa B U3y4acMOM MaTepHualie, BbIpadaThIBACT Yy HEro YMEHHE U MOTPeOHOCTh
CaMOCTOSITENIHO TOJIy4aTh 3HAHHs, YTO BeChbMa BAXKHO JUIA CIEHUAIUCTa C BBICIIUM
o0pazoBaHHEM.

Lenpto caMOCTOSATENBLHONM PaOOTHI CTYACHTOB ABISIETCS OBIIAJCHUE (PYHIAMEHTATbHBIMU
3HaHUSAMH, TPO(PECCHOHATBHBIMA YMEHHUSIMUA ¥ HABBIKAMU JIESTEILHOCTH O TPOQIITIO, OTIBITOM
TBOPYECKOM, UCCIIE0BATENBCKON AEATEIBHOCTH.

CamocrosTenbHas padoTa CTyIEHTAa BKIIIOYACT CIEAYIOUINE BHIbI, BBIOJIHSICMBIC B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayJWTOpHAs CaMOCTOsITeNIbHAs padoTa CTYACHTA MOJ PYKOBOJICTBOM W KOHTPOJIEM
IpernoiaBaTess Ha JEKIHUH;

- BHEayIUTOPHAs CaMOCTOSTENIbHAs padoTa CTyAEHTA: H3YyYCHHUE TEOPETUUYECKOTO
Marepuaia, TIOATOTOBKA K ayJUTOPHBIM 3aHATHSAM (JIEKIHSA, MPAKTUYECKOE 3aHSTHE,
KOHTpOJIbHAsE paboTa, TECTUPOBAHHE, TEOPETHYCCKUI OINpOC), JOTMOJIHHUTEIBHbIC 3aHITHS,
TEKYyIHe KOHCYIbTALUH 110 TUCIHUILIHHE.

Jlnisi  caMOCTOSITeNIbHOW — pa0OThl  CTYACHTOB B AJIGKTPOHHOM  y4eOHOM  Kypce,
pa3MenIéHHOM B cucTeMe 3JIeKTpoHHOTro oOydenus (Moodle), comepkuTcst Bech HE0OXOUMBIIA
TEOPETUYCCKHIA U MPAKTHUECKUI MaTepual, a TAk)Ke BHICOJICKINH, TecThl U MJI3.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOMU
OLICHKU 3HaHUU cTyneHTOB. OIEHKA M0 qUCHUIUIHHE onpeaensercs no 100-0anbHoi 1mKane Kak
cymma OamioB, HaOpaHHBIX CTYJEHTOM B pe3ysibTaTe paboThl B ceMecTpe: 00s3aTelbHBIMH
0aulaMu  OLICHMBAETCS TIOCCIICHUE JICKIIMOHHBIX 3aHATHH, paboTa Ha MNPAKTUYCCKHX
(ceMHUHApCKUX) 3aHATHAX, TEOPETHUYECKHHA OIPOC, TECTHI, BBHIOJHEHHE KOHTPOJBHBIX DPadoOT,
NJI3, mperycMOTPEHHBIX Y4eOHBIM TJIAHOM.

Pacnpenenenne 6amioB TOBOJUTCS A0 CTYIEHTOB B Hadaje CEMECTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHbI KOHCYJIBTAI[MH, KOTOPBIE CTYJIEHT MOXKET MOCEIaTh
110 KETIAHHIO.

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOOXOMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHMYEHHBIMU BO3MOXKHOCTSAMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B TOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEI:

- J0s JUI C HapyIIEHUSIMHM 3pEHHS: B IMEYaTHOW (opMe YBEIMUYEHHBIM MIPUPTOM; B
(1)opMe OJICKTPOHHOI'0O JOKYMCHTA, HWHIAWBHUIAYAJIBHBIC KOHCYJIbTAlUKM C TPUBICUCHUCM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- AN JMI C HapyLIEHUsIMU ciyxa: B medaTHoW ¢opme; B (opme 3JIEeKTPOHHOTO
JOKYMEHTa; HWHAMBHJYyaJbHbIE KOHCYAbTAlUM C  IPHUBICYEHHUEM  CYpJONEPEBOIUMKA;
HHIWBHUAYAJIbHBIC 3aaHWA, KOHCYJIbTAllUU U AP.

- 7S ML ¢ HapyIIEHUSIMH OINOPHO-JBUTATEILHOTO ammapara: B Me4aTHOW ¢opme; B
(dbopMe 3IIEeKTPOHHOT0 JOKYMEHTA; UHIUBUyalbHbIE 3aJaHUs], KOHCYJIbTALlUU U JIp.

6 ®oHI OLIEHOYHBIX CPEACTB /ISl MPOBEeHUs] TEKYIIEro KOHTPOJISI U MPOMeKYTOYHO
arTecTalMU O0YYAOIIMXCH 10 IUCHUIJIMHE (MOLYJII0)

B cootBerctBum ¢ TtpeboBanusmu DPI'OC BO mns arrectanmuu 0OydarOImUXCs Ha
COOTBETCTBHE WX TEPCOHAIBHBIX JOCTIKEHUW IUIAHUPYEMBIM pe3yjbTaTaM OOydYeHHUs IO



JUCHUITIINHE (MOILYJIIO) CO31aHBbI (bOHI[bI OLICHOYHBIX CPCACTB. Tumnosbie KOHTPOJIbHBIC 3a/1aHUA,
METOAMYECKHE MaTepuabl, ONpPEAENAIoNIMe IpOLeayphl OLCHUBAHUS 3HAHUM, yYMEHUH U
HABBIKOB, a TaKXK€ KPHUTEPUM W TIIOKA3aTeld, HEOOXOMUMBIC /Il OIEHKM 3HAHWM, yMEHUH,
HaBBIKOB U XapaKTepU3ylollue 3Tanbl (GOPMHUPOBAHMS KOMIIETEHLMH B IPOLIECCE OCBOECHHUS
00pa3oBaTeNbHOI porpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecTievyeHne TUCIHUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. T'onuapenko, B. M., DneMeHThI BbIcIIeH MaTeMaTHKU. : yueOHuk / B. M. 'oHuapeHko,
JI. B. Jlumaruna, A. A. PeioB. — Mocksa : KuoPyc, 2023. — 363 ¢. — ISBN 978-5-406-
11529-9. — URL: https://book.ru/book/949361 (mara oOpamenus: 18.11.2025). — Tekcr :
3JIEKTPOHHBIMN.

2. Makapos, C. U., Beiciias MaTreMaTrka: MaTeMaTHYCCKHI aHAIN3 U JIMHEHHAs anredpa
: yaue6Hoe nocobue / C. 1. MakapoB. — Mocksa : KuoPyc, 2023. — 320 c. — ISBN 978-5-406-
11035-5. — URL: https://book.ru/book/947276 (mara oOpamenus: 18.11.2025). — Tekcr :
3JIEKTPOHHBIMN.

7.2 Jlonoanumensvhas numepamypa

1. Byreipun B. CnpaBouHuK 10 BBICIIEH MateMaTuke : yuebHoe nocodue / byrsipun B.,
N.— MockBa : Pycaitac, 2022. — 193 c¢. — ISBN 978-5-4365-9016-5. — URL:
https://book.ru/book/942726 (nata obopamenus: 08.03.2023). — TeKcT : 3JI€KTPOHHBII.

2. Bricrmas matemaTtmka JUISI 9KOHOMHUCTOB. [IpakTHKyM : y4eOHO-IPAKTHYECKOE
nocodbue / O. B. Tartapuukos, JI. I'. buptokoBa, H. A. Payruan [u nap.] ; mox pex. O. B.
TarapuukoBa. — Mocksa : KaoPyc, 2022. — 318 ¢. — ISBN 978-5-406-09046-6. — URL:
https://book.ru/book/942125 (nata ob6pamenus: 18.11.2025). — TekcT : 2IEKTPOHHBIH.

3. Jlypwee, W. I'. Beicias marematuka. [Ipaktukywm : yae6Hoe mocobue / U. I'. Jlypee, T.
I1. ®yntuxkoBa. — Mocksa : By3osckuii yueOnuk : UHOPA-M, 2023. — 160 c. - ISBN 978-5-
9558-0281-7. - Tekcr : asnekrponnsiii. - URL: https://znanium.com/catalog/product/1988445
(dara obpamienus - 21.11.2025)

4. Mauynuc B. B. BBICHIAA MATEMATUKA 5-e u3n., nep. u non. YuebHoe nocodue
JUIs BY30B [DnekTpoHHbIM pecypc] : Mocksa : U3narensctBo FOpaiit , 2022 - 306 - Pexum
noctyna: https://urait.ru/book/vysshaya-matematika-491078

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6Kn0uan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeoOX00UMOCMUL):

OnekTpoHHO-O0nbnroreyHas cuctema "BOOK.ru"
DnexTpoHHO-0ubnuoreyHas cucrema "BOOK.ru" - Pexxum noctyna: https://book.ru/
OnekTpoHHO-Onbroreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-6uGIHoTeuHas cuctemMa FOPAWT - Pesxum moctyna: https://urait.ru/
Open Academic Journals Index (OAJI). Tlpodeccruonanphas 6a3a JaHHBIX - Pexum
nocryna: http://oaji.net/

6. Ilpesmpentckas OuOmmoreka wuMm. b.H.Emprmaa (0a3a maHHBIX —pa3sIHYHBIX
npodeccuoHanbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

7. HWnadopmanmonHo-cupaBouHas cucrema "Koncymerant I[Dlmoc" - Pexxum mocryma:
http://www.consultant.ru/

agkrownE



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl)) W MepeYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynpTumenuitHeiii  koMIuiekT Ne2 B cocraBe:mpoektop Casio XJ-M146,3kpan
180*180,xpernenne NoToI0YHOE

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsrii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliilb

e CereBoil Monutop:Hynesoii kiimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe o0eciieyeHue:
e Microsoft Windows XP Professional Russian
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1 Ilepeyensb popMHEpyeMbIX KOMIIETEH M

Hasganue OTIOIT BO, | Kox i opmymuposka komnerenmun | KO 1 GOPMYTHPOBKa HHAMKATOPA JIOCTHAKEHHS
COKpAILlEHHOE KOMIIETCHIINH
07.03.01 OIIK-4 : CiocoOeH mpUMEHSTh OIIK-4.1k : IIpoBOAHUT TOMCK TPOEKTHOTO
«ApXUTEKTypa» METOJIMKH OIIPEIeIICHUS PEILICHHUS B COOTBETCTBHH € 0COOCHHOCTSIMU
(b-AP) TEXHUYECKHUX ITapaMeTpOB 00BEMHO- TUTAHIPOBOYHBIX PEIICHUH U CPETOBBIX

MIPOEKTUPYEMBIX OOBEKTOB Ka4eCTB IIPOCKTHPYEMOT0 00BEKTa

OIIK-4.2k : OnpenensieT KOHCTPYKTHBHEIC
TpeGOBaHUS K OCHOBHBIM THIIAM 3JaHUH 1
00BEKTaM KalUTAILHOTO CTPOUTENBCTBA PH
TIOUCKE MPOEKTHBIX PEICHUI

VK-1.1B : JleMoHCTpUpPYET 3HAHUE OCOOCHHOCTEH
CHCTEMHOT'0 ¥ KpUTHYECKOT'O MBIIIICHUS,

VYK-1 : CocoOeH oCyIIecTBIATh
IIOUCK, KPUTUYECKUY aHAIIU3 U

CHHTE3 HHQOpPMAIH, TPUMEHS T
CUCTEMHBI NOAXOA Ul PELICHUS
NIOCTABJICHHBIX 33124

apryMEHTHPOBaHHO (OpMHUpPYET COOCTBEHHOE
CYXXJICHHE U OLICHKY WH(OpManny, IPHHUMAET
000CHOBAHHOE PEIICHUE

VYK-1.3B : AHanusupyer 3aaauy, BELACISS ee
0a30BbIe COCTABJISIONINE

Komnerenmust cumraercs cPoOpMHUPOBAHHOU

Ha JaHHOM JTanc¢ B Cly4ac,

€CJIn

MOJTy4YeHHBIE pPe3yNabTaThl OOyYeHHUs MO JTUCHHUIUIMHE OLIEHEHBI IMOJIOKUTEIBHO (JMara3oH
KPUTEPHUEB OICHUBAHMS PE3YJIbTATOB OOYUYCHHS «3aUTEHO», «YIAOBIECTBOPUTEIHHOY, «XOPOIIOY,
«OTJIIMYHOY). B cilydae OTCYTCTBHUS MOJIOKHTEIHHOM OIEHKH KOMIIETCHIIMS Ha JIaHHOM d3Tare
cyuTaeTcsi HeChOPMHUPOBAHHOM.

2 TToka3aTej OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs

Komnerennus OIIK-4 «CriocoGeH nNpuMeHsATh METOJUKHU ONPEAETIeHUS TEXHUIECKIX
apaMeTPOB MPOEKTUPYEMBIX OOBEKTOBY

Tabnuma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Pe3ynpraTel 00y4eHus 0 TUCIUILIHHE
Kon u popmynuposka
2L hopMyaTHp Kpurepuu oneHnBanus
HMHAMKATOpa TOCTIDKEHUS Ko
Ji\ Tun pe3yIBTaTOB OOyUCHHUS
KOMIETEHIHH pes- Pesynbrar
pes- Ta
Ta
OIIK-4.1k : IIpoBoaut mouck OCHOBHBIX NOHSTUH U - IPaBUJIBHOCTB OTBETA 110
MIPOEKTHOTO PEIICHUS B P/I1 | 3nanme | MeTOIOB MaTEMaTHYECKOTO COJIEPKAHUIO 3aTaHUS; -
COOTBETCTBUH C amnmapara MOJTHOTA U TTyOWHA OTBETA.
0COOEHHOCTSIMH 00BEMHO- YMEHHE peliaTh CTaHAapTHEIC
. MIPUMEHSTH METOBI
IUTAaHUPOBOYHBIX PELICHUH 3a/1a4i, OCHOBHBIE THIIBI
P12 | YMeHne | MaTeMaTHUECKOTO amrmapara
CpEIOBBIX Ka4eCTB KOTOPBIX pa30HparoTcs Ha
MIPH pEeIIeHUH 3a1a4
MIPOEKTHPYEMOTO 00BEKTa MPAaKTUYECKHUX 3aHATHIX
HCTIONb30BaHUS OCHOBHBIX
. BJIaJieeT HaBBIKaMH BBIOOpA
MOHATHH, (OPMYT U METOJIOB
(dhopmyit, METOIOB 1
P/I3 | HaBelk | MaTeMaTHUYECKOTO ammapara
MPaBUIBHOTO MOJIX0AA K
IIPU CaMOCTOSITEIbHOM
peLIeHUIO 3a1a41
peleHny 3agau
OIIK-4.2k : Onpenensier OCHOBHBIX NOHSATHUH U - IPaBUJIBHOCTb OTBETA 110
KOHCTpyKTUBHBIE TpeOoBanust | P/I1 | 3HaHue | MeTOIOB MaTeMaTHYECKOTO COJICPKAHUIO 3aaHUS; -
K OCHOBHBIM THIIaM 3JaHUH 1 amnmapara TI0JIHOTA M TIyOnHA OTBeETA.
00beKTaM KalHuTaIbHOTO HPUMEHSTh METO/IbI YMEHHUE pelllaTh CTaHAapPTHBIE
CTPOMTENIBCTBA TIPU IMMOUCKE P12 | YMeHue | MaTemMaTuueckoro ammapaTa 3a]1a4u, OCHOBHBIE THIIBI
HPOEKTHBIX PELICHUH IPU PEHICHUN 3a1a4 KOTOPBIX pa30MparoTcs Ha




MPAKTUYCCKUX 3aHATUAX

P13

Hasrix

UCTIONB30BaHUS OCHOBHBIX
HOHATUH, GOPMYI U METOZOB
MaTeMaTHYEeCKOTo amrmapara
IIPU CaMOCTOSITEIEHOM
peleHny 3agau

BJIajieeT HaBbIKaMU BBIOOpA
(dbopmyi, METOZIOB U
MPaBUJIBHOTO MOJIX0AA K
peLIeHHIo 3a1a41

Komnerennus YK-1 «Crioco6eH ocymecTBIsITh IOUCK, KPUTUUECKUIN aHAJIU3 U CUHTE3
UH(pOpMaLK, IPUMEHATh CUCTEMHBIN MMOIXO Ul PELIEHUs IOCTaBICHHBIX 3a/1au»

Tabnuna 2.2 — Kpurepun orieHKA WHAUKATOPOB JTOCTHIKEHHS KOMITETCHITUU

PesynbraTel 00y4eHus 110 AUCIUTUINHE
Kox u popmynupoBka
AL 1 GopmysIp Kpurepuu oneHnBaHuA
HMHIMKATOpa TOCTUKEHUS Kon Ton Pe3YITHTATOB OByHeHHS
KOMIETCHIMA pes- PesyneTar
pes3- Ta
Ta
VK-1.1B : JlemoHCTpUpYET
3HaHHE 0COOEHHOCTEH
CHUCTEMHOT'0 ¥ KDUTHYECKOTO
MBIIIICHUS, OCHOBHBIX HOHSTHUH U - IPaBUJILHOCTh OTBETA I10
apryMEHTHPOBaHHO P/I1 | 3nanue | MeTOaOB MaTEeMaTHUECKOTO COJICPKAHUIO 3aaHUS; -
(dbopmupyeT coOCcTBEHHOE ammapara MOJIHOTA U TIyOHMHA OTBETA.
CYXJICHHE 1 OLICHKY
nH}popmanuy, NpUHNMAET
000CHOBaHHOE PEIICHHE
VK-1.3B : AHanusupyer L YMEHHE pellaTh CTaHAApTHBIE
3aj1avy, BBIJCISS ee Oa30BbIe 3aJja4¥, OCHOBHbIE THITBI
P12 | YMeHue | MaTeMaTHYECKOIO anmnapara
COCTAaBIISIOLINE KOTOPBIX pa30MparoTcs Ha
IIPU pELIeHNH 33139
TIPAKTHYECKHX 3aHITHIX
WCTIONIb30BAaHMS OCHOBHBIX
. BJIaJICET HaBBIKAMH BBIOOpA
HOHATHH, GOPMYIT U METOZOB
(hopmyi, METOJIOB U
P/I3 | HaBolk | MaTeMaTHUECKOTO ammapara
NPaBHILHOTO MOAX0AA K
IIPU CAaMOCTOSITEIEHOM
peLIeHHIO 3a/1a41
pemeHny 3a1a4

Tabnuia 3amosHAeTcs B COOTBETCTBUU C pazzaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIHHBI
(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHb OLIEHOYHBIX CPEJCTB M0 TUCIHUITIMHE (MOIYIIIO)

HanmeHoBaHHE OIICHOYHOTO CPEACTBA U
KOHTpoMpyeMble MIaHupyeMble KoHTponpyemble TeMbl npezicrasnenue ero 8 POC
pe3yabTaThl 00yUCHHUS JUACITUTLTMHBI [pomeskyTounas
Tekymuii KOHTPOJIb
aTTecTarys
Ounas popma oO0ydeHus
P/ 3HaHKE : OCHOBHBIX 1.1. DneMeHTHI TMHEHHON Cob T
[IOHATUN U METO0B anreGpe 00CCCNOBAHNC eCcT
MaTEeMaTHYECKOTO
anmapara 1.2. Ananurraeckas CobecenoBarie Tecr
reOMEeTPHsI Ha IIOCKOCTH
1.3. DaeMeHThI BEeKTOPHOU
. | CobecenoBanue Tect
anreOpbl U aHATUTHIECKOM




reoMeTpuu B

MPOCTPAHCTBE
1.4. BBeneune B aHanms CobecenoBanne Tect
1.5. InddepennuanpHoe
Huddepen CobecenoBanne Tect
HCUNCIIEHNE
1.6. uTerpanpHOE
p CobecenoBanue Tecr
HCUNCIIEHNE
1.7. IuddepeHunanbHbie
Huddep CobecenoBanue Tecr
ypaBHCHHS
1.8. Psaner CobecenoBanne Tect
P12 ‘YMeHue : npuMeHsTh VHauBUIyaIbHOE Teer
METOJIBI MATEMATHIECKOIO .
1.1. DieMeHTHI MHeHHOH | AOMAIIHCE 3alaHne
amnmapara npy pelicHUuH 5
3a1aq alIreope! KoHTpombHas Tecr
pabota
NunuBuayansHOE Tecr
1.2. AHanuTHYeCKAs AOMAIIHCE 3aIaHNC
TEOMETPHSI Ha TIOCKOCTH KoHTpobHas Teer
pabota
WnauBuayansHoe Tecr
JIOMaIlHee 3aaHne
1.4. BBeneHnue B aHamu3
KontpomnsHas Teer
pabota
WunuBuayansHOE Tecr
1.5. Muddepernuansaoe | AOMAIIHEE 3a/laHNC
HUCUYHUCIIEHHE KoHTposbHast Teer
pabora
WnpuBuayansHOE Teer
1.6. MHTerpanbHoe AOMalIHEE 3a/1aHne
HCYHCIIEHNE KouTposbHas Teer
pabota
NunuBuayansHoE Tecr
1.7. Muddepernumansasie | AOMAIIHES 33/1aHNC
YpaBHCHI KoHTposnbHas Tect
pabora
WnauBuayanbHoe Tect
JIoMallHee 3a1aHKe
1.8. Psibl
KoHTponbHas Tecr
pabora
PJ13 Hasgsix : ucnonb3zoBanust VHaMBHyaIbHOE Teer
OCHOBHBIX ITOHSATHH L.
’ 1.1. DnemenTo! nuHeitHoH | AOMAIIHEC 3a/1aHNC
(dhopMya 1 METOIOB 5
reOphl
MaTeMaTH4YEeCKOro anreop KontponbHas Tecr
anmnapaTa npu pabota
CaMOCTOSATEILHOM
NnauBuayanbHoe
peleHuH 3a1a4 Tect
1.2. AHanuTHYecKas AOMAIIHEE 3aTAHUC
TEOMETPHS Ha TIOCKOCTH KouTposbHast Teer

pabora




UnnuBunyannHoe
A ot Tect
JIoMalllHee 3aJaHue
1.4. BBegeHnue B aHaIu3
KonrponpHas
p Tect
pabora
UnnnBunyansHOE
AMBHILY Tect
1.5. ludpdpepenrmansuoe | AOMALIHEC 3a/1aHNAC
MCHHCIICHNE KonTponbHast
Tect
pabota
WupuBunyanbHOE
o oy Tect
1.6. VinTerpansnoe AOMAIIHEE 33/1aHNe
HCYMCIICHUE KoHTpobHAs
Tect
pabora
UnnnBnnyansHOE
AMBHILY Tect
1.7. Dupdepenuuanpupe | AOMAIIHES 3a/1aHNE
YpaBHCHIA KontponbHas
Tect
pabota
WnauBunyanbHOE
o Ly Tect
JoMalllHee 3aJaHue
1.8. Psioer
KontpoinpHas
p Tect
pabota

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(opMUPOBAaHHOCTH KOMMETEHIMI Ha JAHHOM »JTale OIEHHWBAeTCsS 110
pe3ysbTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllUi MPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)kKeHHOU B Oayutax. MakcumainbHas cymMma 0ajuloB Mo JUcHMIUIMHE (Moayiro) paBHa 100

Oauiam.
Bun yueOHoit O1eHOYHOE CPE/ICTBO
JeSITEIIEHOCTH CobecenoBanue W3 Nel-5 KonrpospHas padora Nel-5 | Wrorossiii Tect Hroro
Jlexiyn 30 30
[IpakTrueckue 25 25
3aHSITUS
CamocrosiTenbHas o5 25
pabora
[IpomexyTounas 20 20
aTTecTanys
Htoro 30 25 25 20 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqeGHoﬁ ACATCIIbHOCTH B paMKax
JUCHUIINIUHBI, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHU C T36J'II/IHeI\/'I.

CymMma Oanos OrieHka no
o MIPOMEIKYTOUHOMI XapaxkTepucTiKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU

JUICIIMITIIMHE aTTeCTal[ii
CTyneHT AEMOHCTPUPYET CPOPMUPOBAHHOCTH MWUCHUTUIMHAPHBIX KOMITCTEHIIHA,
00HapyXHMBaeT BCECTOPOHHEE, CUCTEMAaTHYeCKOe U IIyO0OKOoe 3HaHHe y4yeOHOro
/ MaTepualia, YCBOMJ OCHOBHYIO JUTEpaTypy U 3HAaKOM C JONOJHHUTEIHHON
o1 91 o 100 (GAUTCHO» JUTEPaTypoil, PEKOMEHAOBAHHON INPOrpaMMON, yMeeT CBOOOIHO BBINOJIHSATH
(OTIMTHOY NpaKTHYeCKUe 3aJaHus, MPEeIyCMOTPEHHBbIE MPOrpaMMOl, CBOOOIHO OIEepHUpyeT
NpUOOPETCHHBIMI ~ 3HAHHWSMH, YMCHHSMH, IPHUMEHAET WX B CHTYyalUsIX

MTOBBIIIICHHOM CJI0MKHOCTH.

CTyIoeHT JAeMOHCTPUPYET CHOPMUPOBAHHOCTH TUCHUILTHHAPHBIX KOMIECTCHIIU:
ot 76 1o 90 «adrenoy / OCHOBHBIC 3HAHHS, YMCHHUSI OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAYNUTEIIBHBIC OIIUOKHY,
«xoporo» HETOYHOCTH, 3aTPYJHEHHs NPU aHATHUTHYSCKUX OINEpalusX, epeHoce 3HaHUH U




YMEHMI Ha HOBBIE, HECTAH/IAPTHBIE CUTYaIUN.

CTyaeHT AeMOHCTPUPYET chOPMUPOBAHHOCTh AUCHMIUIMHAPHBIX KOMIETCHIUN: B
X0Jle KOHTPOJIBHBIX MEPONPHUATHH JOMyCKAIOTCS 3HAYMTEIbHBIE OLIMOKH,

61 10 75 «3a4TeHO» / IPOSIBIIETCA OTCYTCTBUE OTICIbHBIX 3HAHUH, YMEHUH, HaBBIKOB [0 HEKOTOPBHIM
oT oL Ao «yIIOBJICTBOPUTEILHO» | NUCHHUIUIMHAPHBIM  KOMIICTCHIIMSM, CTYAEHT HCHBITBIBACT  3HAYUTEIIHHBIC
3aTpyIHEHUS NIPU OIIEPUPOBAHMY 3HAHWSAMH W YMEHMSIMH IIPH MX IepeHoce Ha
HOBBIEC CUTYyallUH.
ot 41 10 60 «HE 3a4TCHO» / V cryneHta He C(I)OpMI/ipOBaHBI AWMCLMITHHAPHEIE KOMIETEHIIH, TPOSBIACTCA
«HEYIOBIECTBOPUTENBHO» | HEAOCTATOYHOCTh 3HAHUM, yMEHUI, HABBIKOB.
ot 0 10 40 «HE 3a4TCHO» / JlucnumiHapHble KOMIIETSHIUH He C(I)f)pMI/IpOBleLI. [IposiBnsieTcss monHoe WM
«HEYJOBJIECTBOPUTEJIBHOY» | MPAKTUYECKU MIOJHOE OTCYTCTBHE 3HAHUM, yMEHHH, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 IlpumepHBbIii epevyeHb BONMPOCOB MO0 TeMaM

Tema 1: Ji1eMeHTHI JTUHEHON aaredOphI

1.ChopmynupoBaTh CBOMCTBA OMPEICIUTEICH.

2.Yro Ha3biBaeTcst Marpuieit? [lepeunciants BUIbI MATPULI.

3.Yro Ha3bpIBaeTCs MPOU3BEICHUEM MaTPULL?

4.Yto Takoe cucTema JIMHEHHBIX alreOpanueckux ypaBHEHHUH, peIIeHne CUCTEMBbI?

Tema 2: AHajiuTHYECKAsi TeOMeTPHs HA MJIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBAIOT OOIIUM YpaBHEHUEM MIPSIMOiL?

6. Kakoe ypaBHeHME Ha3bIBAlOT YPABHEHUEM IIPSIMOM B OTpe3Kax?

7. YUTO Ha3bIBACTCSI OKPYKHOCTHIO?

8. dopMysa BBIYMUCIICHUS YIIIa MEKAY ABYMsI IPSIMBIMHU.

Tema 3: DiuemeHTHI
NPOCTPAaHCTBE

9.Ut0 Takoe BeKTOp?

10.Kakue BEKTOpBI HAa3bIBAIOTCS KOJJIMHEAPHBIMU?

11. Yo Ha3bIBaeTCs CKAJISIPHBIM NIPOU3BEACHUEM BEKTOPOB?

12. HeoGxoamumoe 1 10CTaTOYHOE YCIOBHE NEPIEHUKYISIPHOCTU JIBYX HYJIEBBIX BEKTOPOB

Tema 4: BBegenue B ananus

13./]atb onpeaenenue npeaena GyHKIUHU B TOUKE.

14. Jlate onpeneneHne 0ECKOHEYHO MasION PYHKIIMH.

15. TIlepeuncnute cBoMicTBa OECKOHEUHO MAJIBIX (DYHKLIUH.

16. Omnpezenenne TOYKM pa3pbiBa MEPBOTO Poja.

Tema S: InddepenunanbHoe HCHUCIEHHE

17.Yto Ha3pIBaeTCS MPOU3BOIHOMN QYHKIIUU B TOUKE?

18. Uto Ha3bIBAIOT SKCTpEMyMaMu (yHKLIUU?

19. ChopmynupoBaTth HEOOXOJMMOE YCIOBHE CYHIECTBOBAHUS IKCTpeMyMa (PYHKIHH B

TOYKCE.

BeKTOPHOﬁ a.m"eﬁpbl H AHAJUTHYECKOMH reoMmerpumn B

20. CdopMmynmupoBaTh JOCTaTOYHOE YCIOBHE CYIIECTBOBaHUS Tepernba rpaduka
(GYHKLIUU B TOUKE.

Tema 6: UnTerpanbHoe McUUCIeHNE

21.Y10 Takoe nepBooOpazHas pyHKIUH?

22.KakoBa (hopmyia HHTErpUPOBaHUS MO YaCTIM?

23. KakoBa (opmysa 3aMeHbI IEPEMEHHOMN B HEONIPEIEICHHOM UHTerpase?

24. Kak BBIYMCISIOTCS TUIOLIAIN TUIOCKUX GUryp?

Tema 7: luddepeHunanbHbie ypaBHEHUA

25.Kakue ypaBHeHus HazbiBatoTcs auddepenimanbHbiMu? CHopMymnpoBaTh OCHOBHBIE

IIOHATHA.

26.Kakue nuddepeHuanpbabie YpaBHEHUs HA3bIBAIOTCS YpPaBHEHUSIMH |-TO Topsiika c

pasaciIArOIUMHUCA HepeMeHHLIMI/I?

27.Kakue ypaBHEHUS Ha3bIBAIOTCS OJHOPOIHBIMU AU HepeHIInaTbHBIMU YPAaBHEHUSAMU ?




28.Kakoe ypaBHEHUE Ha3bIBAECTCS XapaKTEPUCTHUECKUM?

Tema 8: Paanl

29.CdopmynupoBaTh IpeaeIbHBIN MPU3HAK CPABHEHUS YHCIIOBBIX PSIOB.
30.ChopmynupoBats npusHak [lanamoepa.
31.Kakue ynciioBble psiibl HA3bIBAIOTCS 3HAKOIIEPEMEHHBIMU?
32. Yrto Takoe 001aCTh CXOIUMOCTH CTETICHHOTO psijia’?

Kpamxkue memoouueckue ykazanus
CobecenoBaHue MPOBOAUTCS 110CIIE U3YUYEHUS COOTBETCTBYIOIIEH TEMBI.

LlIxana oyenku

Ne bamner* Onucanue
25-30 CTaBUTCS, €CIH CTYJICHT HOJHOCTHIO OCBOMII MaTepHall
2 20-24 CraBuTcs, €CIM CTYIEHT JolycKaeT 1-2 ommoku
CraBuTCS, €CIH CTYAEHT U3JIaraeT MaTepuaj HEMOIHO U JIOITyCKaeT HETOYHOCTH B ONpeeNIeHIN
3 10-19 MOHATHIA WK (YOPMYITUPOBKE MPABWJI, H3JIaracT MaTepHUall HEMOCICIOBATEILHO U JOMYCKACT
OmnOKH
CraBuTCS, €CIU CTYACHT OOHApY)KUBAET HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI,

4 6-9 JIOITyCKaeT OMHMOKU B YOPMYIHPOBKE ONPEACICHUN 1 MPABUII, HCKKAIOIINE HX CMBICIL,

0ecrops1I0YHO ¥ HEYBEPEHHO M3JaraeT MaTepuai
5 0-5 [posBisieTcs MOJIHOE WM MPAKTHIESCKH HOJHOE OTCYTCTBHE 3HAHMUIA.

* MoryT ObITh U3MEHEHBI IIPH YCIIOBUU COXPAHEHUS MTPOMOPIUH.

5.2 UtoroBbIii TECT

3aganme 1.

IIpouuTaiiTe TekcT, BbIOEpUTEe BCe (00UH UIU HECKOIbKO) NPABWIbHbIE BAPDUAHTHI OTBETAa M

3aNMIINATE APTYMEHTHI, 000CHOBBIBAKOIIINE BHIOOP OTBETA

5
Onpenenurens MATPHUBLL A _
0
0
1) -21
2) 20
3) 30
4) -10
5) 10
OTser:

O0ocHoBanue:

3aganmue 2.

8
2
0
0

-3
4
1
0

-5
9
-7
3

paBeH:

IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUILHbIE BAPHAHTHI OTBETA M

3AMMUIIUTE AapryMeHTbl, 060CHOBI>IB3]0HH/I6 Bblﬁop OTBETA

2 5 -1 0 4 1
Marpuma pA—|(3 7 1 |-Marpuma Bp—|5 _4
02 3 1 3 -2
24 -15 -6
1) aB=|36 -13 -13
13 1 -10
24 3 13
2) B=|-15 -13 1
-6 -13 -10

—2|. llpousBenenne marpun A u B paBHo:




-10 1 13

3) AB=|-13 -13 36
24 -15 -6
-10 -15 -6
4) AB=| 13 -13 -13
% 1 24
24 -15 -6
5 aB=|36 -10 1
13 13 -13
OTBerT:
OO6ocHoBaHue:
3aganmue 3.

HpoanaiflTe TEKCT, BBIﬁepHTe BCE (oduu uiu HeCKOJ'leO) NpaBWIbHBIC BAPHAHTBI OTBE€TA H
3AlMIIUTE APryMEHTDI, oﬁocnonbmamume Bblﬁop OTBETA

—2X +4X, + X, =6

PeIIIeHI/IeM CUCTEMBI Xl + 2X2 = 4 ABJIAECTCHA CHe}IleHII/Iﬁ BeRTop:
3X, + X, —2X, =6

1) (2;0;0)

2) (-3;2;0)

3)(2;2;2)

4) (0; 2; -2)

5) (-2; 0; -2)

OTBeT:

Oob6ocHoBaHnme:

3aganue 4.
IIpounTaiiTe TeKCT 3aiaHMsA, pelIMTe 3a/a4y, BBIIOJHUB He00XOAMMbIe PacyéThl. 3aNMMIINTE
OTBeT B BHJIe YMCJIa U pelieHne

- -
HajinuTe ckanasipHoe Mpoun3BeaeHne BEeKTOpPoB d = (3; 2; -1) ub= (0; 5; -l) .
OrtBer:

Pemenue:

3ananmue 5.

IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUILHbIE BAPHAHTHI OTBETA M
3amUIINTe APrYMEHThI, 000CHOBBIBaIOIIIME BLIOOP OTBETA

YruoBoii ko3¢ duiuenT npsimoii 8x+6y-7=0 paBeH:

0!
)3
2) 6

L3
)4



4
4) —5
3
5) Z
OTtBeT:

Oo0ocHoBanmue:

3ananmue 6.

IIpouyuTaiiTe TeKcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABWIbLHbIE BAPHAHTHI OTBETA M
3anUIINTe APrYMEHThI, 000CHOBBIBaIOIIME BLIOOP OTBETA

YpasHenue Bbicorsl AH B Tpeyroibauke ABC ¢ koopaunaramu A(3;0), B(2;-4), C(8;7) umeer
BH/I:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Otger:

Oob6ocHoBaHnmue:

3aganme 7.
I[pounTaiiTe TEKCT 3aXaHHUA, PelIMTE 3aMa4y, BHINOJHUB HEOO0XOAMMbIe PACYEéThl. 3anmuiuuTe
OTBET B BUJIe YHCJIA U pellleHue

Haiigute paccTrosinue ot Touku A(6;3) mo mpsamoii 12x+5y-22=0.
OTtBerT:

Pemenne:

3aganue 8.
IIpounTaiiTe TeKCT 3aaHMA, pelIMTe 3a/a4y, BBIIOJHUB He00X0AMMbIe PacyéThl. 3amMIINTE
OTBeT B BH/Ie YUCJIa U pellleHne

- —
Haiiznre o6bem nmpammasl mocTpoenmoii ma Bektopax a =(2;3;4); b=(1;2;-5);

Z=(0;4;1).

OTBeT:

Pemenue:

3aganue 9.
IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUJIbLHbIE BAPHAHTHI OTBETA M
3aliIIMTe apryMeHThI, 000CHOBBIBaIOIIe BHIOOP OTBETA

. im 4x* —3x -1
penea [T —3)(2 “ow_1 paBeH:
1) o
2) 0
4

3)g



N2
) 4
5) 20
OTBeT:

Oo0ocHoBanmue:

3aganue 10.
IIpouuTaiiTe TeKkcT, BbIOEpPUTE BCE (00UH UIU HECKOJIbKO) MPABWILHbIE BAPUAHTHI OTBETa WM

3aNMIIUTEe APTYMEHTHI, 000CHOBBIBAIOIIINE BHIOOP 0OTBETa
2x-3

IIpenen pynkuuu |im L paBeH:
XL

1) o

2)0

3)e3
1
4) —

1
5) —
e

OTBeT:

Oo0ocHoBanue:

3aganme 11.
IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABWILHbIE BAPUAHTHI OTBETA M
3amUIINTE APTYMEHThI, 000CHOBBIBaIOIIIME BHIOOP 0TBETA

IpousBoanas pynkuuu Y = In(sin X) paBHa:

1) y =tgx
2) y = ctgx
. 1
Y =—7——
SIN X
8y 1
) X
. 1
5 Y ="
COS X
OTBerT:
Oo6ocHOBaHHE:
3aganme 12.

IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUJIbLHbIE BAPHAHTHI OTBETA M
3anMIIMTe apryMeHThI, 000CHOBBIBaIOIIe BHIOOP OTBETA

Onpeneante HHTEPBAJBI Bo3pacTanust GyHKuuu Y = 5x* —10x> :
1) (—o0;0) U (1,5;+x)
2) (1,5;+0)



3) (0;2)
4) (—90;,0) L (2;+0)
5) (—o0;+00)

OTBeT:

Oo6ocHoBanue:

3apanmue 13.
IpouuraiiTe TeKCT 3a1aHusl, PeUINTe 3aJa4y, BbINOJHUB HE00X0AUMBbIe PacyéTbl. 3anmuiiuTe
OTBET B BHJIe YNCJIA U PEeIIeHne

Haiigute 3HaueHHne HEM3BECTHOM X, MPU KOTOpoii pynkuusa Yy = X — In(1+ X) HMeeT IKCTPeMyM.
OTBerT:

Pemenne:

3aganue 14.
IIpouuTaiiTe TeKCT 3aJaHusi, pelINTe 3a/Ja4vy, BHIIOJHMB He00XOAUMBbIe pPacyéTbl. 3amuuuTe
OTBeT B BH/le YUCJIa U pellleHne
. N 2
HaiiguTe mwiomaas GpUrypbl, orpanudeHnoi suausima Y = DX + 2X° u y =1+4x.
Otser:

Pemenue:

3aganme 15.
IIpouuTaiiTe TeKCcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUILHbIE BAPHAHTHI OTBETA M
3anUIINTE APrYMEHThI, 000CHOBBIBaIOIIIME BLIOOP OTBETA

dx

cos? (2x +3) PH

HNurerpan I

1) %tg(2x+3)+C
2) 2tg(2x+3)+C

3) %tgx+C

4) %ctg (2x+3)+C
5) 2ctg(2x+3)+C

OTBeT:

Oob6ocHoBanmue:

3aganue 16.
IIpounTaiiTe TekcT, BbIOepUTe BCe (00UH UAU HECKObKO) NPABHIbHbIC BAPMAHTHI OTBETa H
3anMIIUTe ApTyMEHThI, 000CHOBBIBAIOIIINE BHIOOP OTBeTa

Jas pemtenus nuddepenuuansuoro ypapuenus y'—2y’'+y =0 caenyer:

1) HenmocpeaCTBEeHHO NPOMHTEIPHPOBATH 3TO YPaBHEHHe
2) caeaaTthb NOACTaHOBKY Y' = p, y" = p’

3) cnenath moacTaHoBKy Y = p,y" = pp’
4) cOCTAaBHMTH M PEIINTH XapaKTepHCTHYECKOe YPABHEHHE
OrtBer:



Oo6ocHoBanue:

3ananme 17.
IIpouyuTaiiTe TeKcT, BbIOEPUTE BCE (00UH WU HECKOJIbKO) MPABUWIbLHbIE BAPHAHTHI OTBETA M
3anUIINTe APTrYMEHThI, 000CHOBBIBaIOIIME BLIOOP OTBETA

O6uiee pemenne nuddepeHunanLHOro ypapuenus y' + X =5 umeer Bua:
2

X
1) y=5x——+C
)Y >

2

X
2) y=—+C
)y 5

3) y=5x+C

X2
4) y=5x+?+C

OTBeT:

Oo0ocHOBaHue:

3aganue 18.

IIpounTaiiTe TekcT, BbIOepUTe BCe (0OUH UAU HECKObKO) TMPABWIbHbIE BAPMAHTHI OTBeTa H
3anMIIMTe AapryMeHThbl, 000CHOBbIBaIOIIE BHIOOP OTBETA

Oo0wee pereHre HeOAHOPOAHOT0 JUHEHHOT0 M ¢epeHINATBHOI0 YPaBHEeHUS] BTOPOT0 MOPAAKa
y"+y' =12y =0 umeer Bux:

1) C,e™ +Ce*
2) Ce”

3) 3C,x-e*

4) (C,x+C,)-e*-x

OTBeT:

Oob6ocHoBanme:

3aganue 19.
IIpouuTaiiTe TekcT, BbIOEpUTE BCe (0OUH UIU HECKOJIbKO) NPABWIbLHbIE BAPUAHTHI OTBETAa M
3anMIINuTe APTyMEHThI, 000CHOBBIBAIOIINE BHIOOP 0TBeTa

3-n-2

2

OO0mmii wien pana a, =
n°+1

. Toraa yerBepThIii YjleH psia a, paBeH:

1 10
17

2) 0

3)2

4) oo

OTBer:

Oob6ocHoBanme:

3ananue 20.
IIpounTaiiTe TekcT, BbIOepUTe BCe (0OUH UAU HECKObKO) TNPABWIbHbIE BAPMAHTHI OTBeTa H
3anMIIMTe apryMeHThI, 000CHOBBIBaIOIIe BHIOOP OTBETA
00 n
(x=3)
VIHTEpBAIOM CXOMMOCTH CTENeHHOro psia » ~~——~ sIBJIsieTcs:
1 NS



1) [-2; 8)
2) (-2;8)
3) (-2; 8]
4) [-2; 8]

OTBeT:

Ob6ocHoBaHueE:

Kpamxue memoouueckue yxkazanus

I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPAaBHIIbHBIX
OTBETOB, BBOJI YHCJIA.

IIxana oyenku

Ne Banssr Onucanue
1 19-20 3a/laHKe BBIIOJIHEHO MOJHOCTHIO U IPABUIBHO
2 16-18 3amaHue BHINOIHEHO MONHOCTHIO M IPABHUIIBHO, HO PENIEHHE COJCPIKUT HEKOTOPhIe HETOYHOCTH 1

HECYIIECTBCHHBIC ONTHOKH

3amaHre BBIIOIHEHO HE MOJHOCTHIO, C CYHIECTBEHHBIMH OIIMOKAaMH, HO TIOAXO K PEIICHHIO, UIes

3 9-16
PpELICHHsI, METOJI TIPABHIILHBI
4 1-9 3a/1aHue BBIMOJHEHO YaCTHYHO, UMEET OIIUOKH, OCYIIECTBJIEHA NOMBITKA PELICHHS HA OCHOBE
MPaBUJIBHBIX METOJIOB U UJIEH PEIICHUSI.
5 0 3ajaHue He BBITOJIHEHO

5.3 lIpumepsbl 3a1aHUi 1JIA BHINIOJTHEHUSI KOHTPOJbHBIX padoT

KontpoabHas padora Nel «ieMeHTbI THHEHHON aJaredpb»

1. Pemuth cucteMy JMHEHHBIX aaredpanyeckux ypaBHeHU MeToioM Kpamepa, npu aTom
OTpeAeNuTeNb A BBIYUCIUTD IO MPABUITY TPEYTOJIbHUKOB

X+2y+z2=4
3x-5y+3z=1
2X+7y—2=38

2. Pemmth cucreMy JTUHEHHBIX anredpanyeckux ypaBHeHH MetonoM Kpamepa, npu 3Tom
OIpe/IeNIUTENb A; BBIYUCIHUTH PA3JIOKHUB IO IEPBOIl CTPOKE

2X—y+4z=15
3X—-y+z2=38
-2X+y+z=0

3. Pemmmth cuctemMy TMHEMHBIX aldredpanyeckux ypaBHeHU MeTooM Kpamepa, npu 3Tom
ompeenuTenb A, BIYUCIUTD PA3JIOKHB 10 BTOPOMY CTOJIOITY

4x-3y+2z=9
2X+5y—-3z=4
5x+6y—-2z=18

4. Pemuth cucTeMy JIMHEHHBIX anreOpanyeckux ypaBHeHui mertooM Kpamepa, npu sTom
ornpenenuTens A, BBIYUCIUTD, TOJYYUB HYIH B KAKOM-JINOO CTOJIOIE U Pa3JIOKUB 110 HEMY.

2X—-y—-7=4
3x+4y-2z=11
3Xx-2y+4z=11

5. PemuTh cucteMy JUHEWHBIX anreOpandyeckux ypaBHEHHH MaTPUYHBIM METOOM
X+y-z=1

8Xx+3y—-6z2=2

—-4X-y+3z=-3




6. PemuTh cucteMy JTUHEHHBIX anreOpandeckux ypaBHeHUH MeToqoM ['aycca
X+y—-2=6

2x+3y—-4z=21

7X-y—-32=6

7. Haiit o61ee pemenue nHeognopoaHoii CJIAY.

2X +4X, +6X;, + X, — X, =4,

X, +2X, + 3%, + X, =2,

3X, +6X, +9x%; +3X, =6,

3X, +6X, +9%; +2X, — X, = 6.

KonTpoabHasi padora Ne2 «AHaIUTH4YECKAsi TeOMeTPHsl HA MJIOCKOCTH»

1. Janbl Bepimabl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHeHHUs1 BceX CTOPOH B
o011eM BUE.

2. Jlanbr Bepimunbl TpeyronpHuka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHHs BceX BBICOT B
o6mutem Buge (AN, BN,,CN,).

3. Hanbr Bepumnbl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitu ypaBHEHUsS BCceX MeIWaH B
obmewm Bune (AM,, BM,,CM ;).

4. lanbl Bepiunbl Tpeyroibauka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. Naunsl BepuinHbl Tpeyronbauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHenust npsimbix AE u AE,

MPOXOJIATINX TIOJ] YTIIOM 45°k AC.

6. laubl BepmmHbl TpeyroibHuka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B;, CHMMETPHYHYIO
touke B otHOCUTENBHO AC.

7. Naunbl Bepiunbl Tpeyronbuuka A(-4;-2), B(-6;6), C( 6;2). Haiiti paccrostaue ot Touku C 10
npsimoii AB.

8. Haubl BepmHbl TpeyronsHuka A(4;-3), B(7;3), C(1;10). Haiitu ypaBHenue mpsimoit CC,,
npoxoJsiiel napauiensHo AB.

9. Mansl Bepinubl Tpeyroibauka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsimoii CS, eciu

TOuKa S Takas, 4To % =2.
SA

10. Jausl Bepmunbl Tpeyroibauka A(-3;-3), B(5;-7), C(7;7). Haiiti nymuny croponsl AB.
11. Jlausl Bepmmubl Tpeyroibuuka A(-3;2), B(2;-4), C(7;7). Haiitu 1uiomanb TpeyroibHUKA
ABC.
2 2

y x>y y y
12. Jlano ypaBHEHUE KPUBOW BTOPOTO MOPSAKA E +-—=1. HaiiTn BenuuHy 1osyoceii.

25

2
. 2 .
13. Jlano ypaBHEHUE KPUBOM BTOPOIO MOPSAKA I —Y*® =1. Haiitn KOOpIMHATEI BEPIIHH.

2 2

14. JTano ypaBHEHUE KPUBOM BTOPOIO MOPSAKA % + E =1. HaiiTn SKCIEHTpHCHUTET.
X2 2
15. Jlano ypaBHEHUE KPUBOM BTOPOIO MOPSAKA E - % =1. Haiith ypaBHEHHS aCUMIITOT.

KonTpoabHasi padora Ne3 «BBeneHue B aHamu3»»

HajiTu npenesbl GpyHKIuii



i 4x° —x+5
!ED x® +3x2+1’
2 | x?-1
' lm x?—2x-3"
. 1-cos4x
3. -
Il[!o] X-Sin X

. (x+1Y
4 Ilm(x_3) -

HccaenoBarbs (PYHKIIMM HA HENPEPLIBHOCTb, HAHIWTE TOYKH Pa3pbiBa, YKaKUTE
XapakTep pa3pbiBa.

X+4 npu x<-1
1. y=4x"+2 mpu -1<x<1,
2X npu X1

1
2.y=9%*BToukax x =0,x=2.

Kontpoabnas padora Ned «/luddepennmanbapie ypaBHSHUS

1. Haiigure dyactHoe pemieHue aud(EpPeHIMAIBHOTO YPaBHEHUS C Pa3JCISFOIIUMUCS
nepemenHbiMu ydy — xdx =0, y(3) =5.

2. Haiimure oOmee pemienue audQepeHINaTbHOT0 YpaBHEHUS C  Pa3JelsSIOIIUMUCS
nepeMeHHbIMH 3XdX — 2xdy = dx + dy.

3. TIpounterpupyiite oqHOpoaHOE HUdhepeHratbHoe ypaBHeHe 3Xyy =y —4x°,

4. TIpounTerpupyiite MuHeitnoe U depeHnnaTbHOE ypaBHeHHe Y + 2V = 4X .

5. Onpenenute THI AuddepeHIaTbHOTO ypaBHeHns Y = 2X°y° —2xy .

6. Haitnure obmee penenne nudhepeHuatbHoro ypaBHeHus: Y = X +Sin X.

7. Haitnure pemenue nuddepeHnnanbHoro ypaaenus Y y° =1, yI0oBIETBOPSAIOIETO
3a/laHHBIM Ha4allbHbIM YCIOBUAM Y =1, y' =1 npu x=0,5.

8. Haiiaure ob1ee pemeHue TMHEHHOTo 0THOPOJHOTO AU hepeHInaIbHOrO ypaBHEHUS
y —16y=0.

9. Haiinure oOuiee perieHyne JMHEHHOTO HEOJHOPOIHOTO U depeHIInalIbHOTO YpaBHEHHS
y —y=e.

10. Haiinure yactHoe pemieHure qudQepeHnaIbHoro ypaBHEeH s, YI0BIETBOPSIONIETO
3aIaHHBIM HAYaIBHEIM yeroBusaM Y — Y = 2(1—x); y(0) = y (0) =1.

KountpoabHnas padora NeS «Psiabi»

© 2
n+2
1. MccnenoBaTh Ha CXOOUMOCTD PSJT Z ( ) , MPUMEHHUB HEOOXOTUMBIN TTPU3HAK

2
=3n°+n-1
CXOJUMOCTH psila.
> In-1

2. UccnenoBaTth Ha CXOOUMOCTD PSIT ) ——————
P ;5”(n 1)

2 n+3..2
3. MccnenoBarh Ha CXOAUMOCTD PSJL Z(n)”
n=1 +

, MpUMEHMB Tpu3Hak [[anambepa.

, IPUMEHMB paAUKaIbHBIN npu3Hak Komu.



cos (r

4. UccnenoBaTh Ha CXOAUMOCTb Psif Z ?{/—( , IPUMEHUB IEPBBINA IPU3HAK CPABHEHUS.
ngn

5 I/ICCJ'IC,I[OBaTb Ha CXOIUMOCTD psAa Z . HpI/IMeHI/IB BTOpOI/I IMPHU3HAK CpaBHeHI/IH
(7Tn-5)

1
6. MccnenoBaTh Ha CXOUMOCTD PsJl Z

~(Bn-DIn(3n-1)’

, IPUMEHUB UHTETPAJIbHBIN PU3HAK

Komm.
-1"
2n 4

7. HCCJ’IC,I[OB&TB Ha YCJIIOBHYIO CXOIUMOCTb 3Ha1<oqepez[y}omnnc>1 pAaa Z I10 ITPHU3HAKY

JleriOHuIIA.

~7
8. Haiitu HHTEPBAJI CXOAUMOCTH CTCIICHHOI'O psAaa, IPUMCHHUB IIPHU3HAK I[aﬂaM6epa Z ( ( ?L)
n+
n=1

Kpamkue memoouueckue ykazanus

KontponbHas pabora mO3BOISET ONpEAEIUTh ypOBEHb yCcBOeHMs Marepuana. Ilepex
BBITIOJIHCHHEM  KOHTPOJBHON pabOThI HEOOXOJUMO O3HAKOMHUTBCS C  TEOPETHYCCKUM
MaTepuajoM, TMPEICTaBICHHBIM Ha JICKIUH, MPOpadOTaTh METOJbI peIICHHs 3ajad,
PAaCCMOTPEHHBIX B TUIIOBBIX ITpUMEpPax. 3a pa3bsiCHEHUEM TPYJHO YCBAaMBAEMbIX BOIIPOCOB Kypca
HEO0OXOAMMO 0OPATUTHCS K TTPETIO/IaBATEIIIO.

Llkana oyenxu

Ne bannst Onucanue

1 20-25 3a/1aHie BBIMOIHEHO MTOJHOCTHIO M IPABUILHO

2 15-19 3amaHne BBIIOJHEHO MOJHOCTHIO, HO PEIICHHE CONIEPKUT HECYIIECTBEHHBIE OIHOKH
3 10-14 3agaHue BHIITOJIHEHO HE TIOJIHOCTBIO WITH COAEPKUT CYIIECTBEHHBIE OLIMOKU

4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COJIEP)KUT CYIIECTBEHHbIE OIINOKH

5 0-5 3agaHue He BHIITOTHEHO

5.4 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHU I

HNuauBuayaasHoe gomaiinee 3aganue Nel «ieMeHTHI JJMHEITHOH aaredpbD)

1. Beruncnute OIIPCACIINTCIIb

-2 4 -6 8
5 3 1 3
A=
4 -5 -1 -5
-3 2 8 -2
1
2. Berauciauts (A~ B), eCITH A =
5 -2
123 10 2 1 2
3. Beruucnuts (3BA+CB), ecim A=|0 1 3 ,Bz( jcz( ]
0 2 - 01
1 2 -1
3 5 0
4. Berurcnure 00paTHYIO MaTpuily A~ [0 OTHOLICHHMIO K Matpule A=0 1 -2

4 -2 1




NuauBuayanbHoe AoMaliHee 3aaaHue Ne2 «AHAJIMTHYECKasi TeoMeTpUsi Ha
IJIOCKOCTHY
1. lausl Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct ABC.
2. Jlansl aBe Touku A(4,4,10), B(7,10,2). CocraBbTe KaHOHHUYECKOE ypaBHEHHE TIpsiMoii AB.
3. Jlausl koopauHathl BepiiuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
o6bem nmupamuiel ABCD.
4. Jlansl KOOPAWHATHI BEpIIMH mUpaMuabl A1A2AzA4. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu momiaas rpanu A1A2As.
5. Jlanpl KOOpAMHATHI BepiIMH mupaMmuiasl A1A2AzAs. A1(3; 2; -2),A2(1; 3; 1), A3(6; 2;
0), A4 (0; 2; 2). Haiitu paccrostHue OT BeplIHHbBI A1 10 pedpa A2Asz,
6. Jlaus! koopauHathel Bepiun mupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBpTe ypaBHEHHE IIJIOCKOCTH, IPOXOAAIINX yepe3 BepuinHy A napasiensHo rpanu BCD.
7. lansl koopauHathl BepinuH mupamuasl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Boruncnute yron mexay peopom AB u rpansio ACD.

HuauBuayanbHoe nomamnee 3aganue Ne3 «/Iudpepennuanbnoe nucunciaeHme»
. [o4
1 Haiitu npousBoanyto pynkuuun Y =V X' + 2X+3.
5 2
2. Haiitu npenen ¢pyHKIuu lim 2X° ~3X"+95 .

o 3X° +4X% =X

3. HaiiTu mpoW3BOHYIO CTEMIEHHO-TIOKa3aTeIbHON QyHKIMH Y = COS X*" .

Xx=Int

4. Haiiti npou3BoaAHYIO (DYHKIINH, 3aJaHHON MapaMeTpUIECKU {y ¢ .

5. HaiiTi ipon3BoHYI0 (DYHKIMH, 331aHHOH HesBHO X~ + y° —4x -9y +5=0.

HNuanBuayannHoe qomamnee 3aaanne Ned « AHTerpaibHoe HCUHCTEHNE»
1. Haiit HeonpeieIeHHbIi HHTErpa I(GXZ +8x+3)dx.

2. HaiiTn HeonpeieneHHbII NHTErpa _[2— dx.
9x° +16

In? x
dx..
X

4. HaiiTu HeonpeneneHHbI HHTETpall .[ Xsin 2xdx. .

3. Haiitu HeonpeIeIeHHBbIN I/IHTel"paJ'II

(x+2)dx
X2 +2X+2

dx
J5-2x+x%

7. HaiiTu HeonpeieIeHHbIN HHTerpai OT TPUTOHOMETPUYECKON (QYHKIIUU ICOS 4xcos 7 xdx.

5. HaiiTu HeonpeieneH bl HHTErpai OT palluOHATIBHOU Jpoou I

6. HaiiTu HeonpeieneH bl UHTErpai OT UppaloHaIbHON QYHKIIUN .[

y y X
8. HaliTu onpeieIeHHbIN HHTETpal jﬁ X.
o (x°+1)

2
. 2
9. Berancnuth miomaas GUrypel, orpaHMYeHHON uHUsAMU Y = X7, Y = 7, y =2X,

HNuauBuayanbHoe nomamHee 3axanue NeS «Paabi»



= n+1

1. UccnemnoBarh Ha CXOIUMOCTD Z .
= 3n-1

2. UccnenoBath CXOIUMOCTh 3HAKOYEPEIYIOIETOCs psijia

© (_1)n—1
Zl 2n-1"

n

0
3. Haiitu nHTEpBa CXOJUMOCTH CTETIEHHOTO Psizia Z —.
n=1

Kpamxue memoouueckue ykazanus
[Tpu Beimonunenun MJI3 HE0OX0AMMO HCHOIB30BaTh TEOPETUUYECKUN MaTepual, AelaTh

CCBIJIKM Ha COOTBETCTBYIOIIINE TEOPEMBI, CBOMCTBA, (popmyisl u Ap. Pemenne NJ13 BemomHseTCS
MOJIPOOHO U COJIEPKUT HEOOXOAMMBIE TTOSCHUTEIHHBIE CCHUIKH.

Hlxana OUYECHKU
Ne Bamnmsr Omnucanne
3aaHus BBITOJIHEHB! MOJTHOCTEIO M IIPaBIIILHO, paboTa oopMIiIeHa COrTacHO TpeOOBaHMUSIM,

! 20-25 pelIeHre CONCPIKUT HEKOTOPhIe HETOYHOCTH.

2 15-19 3a1aHus BBITOJIHEHB! MOJIHOCTEIO, C HECYIIECTBEHHBIMH OIMINOKAaMH, HO TIOJIXO0]] K PEIICHUIO,
nzesl pemeHNs, METO ] MPABWIbHBL, paboTa 0(OpMIICHA COTIACHO TPEOOBAHUAIM.

3 10-14 3aaHus BBINOIHEHBI OJIHOCTBIO, C CYILICCTBEHHBIMU OLIMOKaMH, HO IOJIXOA K PEIICHHIO, UIies

pelIeHns, METO I PaBIIIbHBI, paboTa 0opMIIeHa HE IO TPEOOBAHUSIM.
4 6-9 3ajaHue BHITOIHEHO YaCTHYHO M COJCPXKUT CYLICCTBEHHBIC OIIUOKH
5 0-5 3agaHue He BHIOIHEHO WIIH BBIIOJHEHO HEIPABUIIBHO.




Karoun k @OC no qpucuuniaune «MaTeMaTuKa»

5.1 Ilpumepnuiii nepeuensv 60npocos no memam:

Tema 1: JieMeHTHI JIUHEHON aJredOpbl

1. CBoiicTBa onpeeuTeNei:
CgoiictBo 1. (TpaHcnmoHupoBaHHE CTPOK H CTOJOIOB). OmnpeneauTesb HE MEHSIET CBOETO
3HA4YEHUs1, €CIIM €r0 CTPOKH 3aMEHUTH CTOJIOLAMH C TEMHU K€ HOMEPAMH, a CTOJIOLBI CTPOKAMH.
CaoiictBo 2. Eciu mepectaBuTh J1B€ CTpOKU (CTOJIONA) OMpEAeNuTeNs, TO 3HaK 3HAYCHUS
OTIPEACTUTEIIS U3MEHHUTCS Ha TIPOTHBOIIOJIOKHBIH.
CpoiictBo 3. Ecnu ompenenuTens HMMeeT ABE OJMHAKOBBIX CTPOKM WJIM JBAa OJIMHAKOBBIX
CTOJIOIIa, TO OH paBeH HYIIIO.
CpoiictBo 4. OOmMii MHOXHUTENb SJEMEHTOB KaKOro-iubo psga ONpeaeUTeNs] MOXKHO
BBIHOCHTD 32 3HAK OTIPEICITUTEIS.
CpoiictBo 5. Ecnu Bce 31€MEHTHI Kakoro-imubo psiia OIpeNeiuTeNss paBHbl HYIO, TO
OIIpEICIIUTENb PAaBEH HYIIIO.
CaoiictBo 6. Ecnu Be cTpoku (cTosdiia) onpenenuTens IponopuuoHaIbHbl, TO ONPEIeIUTENh
paBeH HYJIIO.
CaoiicTBo 7. BennuuHa ompenenurtesns He U3MEHHUTCS, €CIIM K 3JEeMEHTaM KaKOH-Tu0O0 CTpOKU
(cTonbia) onpenenuTest IPUOABUTH SJIEMEHTHI MapaJIeIbHON CTPOKHU (CTOJIONA), YMHOKECHHBIC
Ha OJTHO U TO K€ YUCJIO.

2. Martpuneii Ha3bIBaeTCsl MNPSMOYrojibHAs TaOMUIla dYHCeN, coaep)Kam@as T CTPOK
OJIMHAKOBOU JIMHBI(MIIK T CTOIOIIOB OJUHAKOBOM UTHHBI). MaTpuIia 3anuchIBaeTCs BUTIE:

11 313 v 8yp
A= qz1 Az Az
fmi  Amz qmnn
Wi, cokpaménno, A = (aij), rme i =1, T (t.e. i = 1,2,3,...,T) — HOMep cTpoKH, | = 1,1 (T.c. | =

1,2,3,...,m) — HOMEp cToJIOIIA.

Marpuna A Ha3bIBalOT MaTpULEed pa3Mepa T X I U MUMIYT Ar x n. UHcHaa @ j,COCTaBISAIONINE
MaTpHUIy Ha3bIBAIOTCS €€ JIIEMEHTaMH. OJEMEHTHI, CTOSIIME Ha JTUAaroOHa W, HIyIled u3
BEPXHETO JIEBOT'O YIJa, 00pa3yroT INIaBHYIO JUAaroHajb.

Martpuiisl paBHBI MEXTy COOOM, €CIIM paBHBI BCE COOTBETCTBYIOIINE SJIEMEHTHI THX MATPHIL,
T.€.

A=B,ecmmaij=bij, tnei=1m, j=1,n.

Marpuina, y KOTOPOW YHMCIO CTPOK PaBHO YHCIYy CTOJOLIOB, HAa3bIBAaeTCs KBAJPATHOM.
KBanpaTHyto MaTpuIly pa3Mepa I X I Ha3bIBAIOT MaTPHUIIEH IT-TO TIOPSIKA.

KBagpatHast marpuia, y KOTOPOH BCE€ DJIEMEHTBI, KpOME DJIEMEHTOB TIJIaBHOW JMAroHalH,
PaBHBI HYITIO, Ha3BIBAETCSI TMArOHATBHOM.

JluaronanbHasi MaTpHIa, Y KOTOPOH KaX/Iblil SJIEMEHT IJIaBHOW JMaroHalld paBeH €IMHMIIE,
Ha3bIBaeTcs equHuYHON. O0o3Havaercs OykBoi E.

3. IIpousBeneHreM MaTpuibl Ay, x, = (aij) Ha MaTpuiy B, x, = (bj«) Ha3bBaeTcs matpuma Cy,
x = (Cjk) Takas, 4To Cik = ai1* b + a2 * bk + ...+ a@inbrk , tae i = 1,m, k = 1,p, T.e snemeHnT i-i
ctpoku U K-ro cronbra marpuirsl npousBeneHus C paBeH CyMMe MPOU3BEICHHIA 3JIEMEHTOB |-if
CTPOKH MaTpHIBI A Ha COOTBETCTBYIOIIUE 1eMeHThI K-ro crondna Matpuisl B. Eciu MaTpuisr
A u B kBazpatHble 0JHOTO pa3Mepa, To npousseacHus AB u BA Bceraa cymecTByroT.

4. CucreMoil JIMHEWHBIX aNreOpanyecKuX ypaBHEHUH, COJEp)Kamled m YpaBHCHHH U N
HEH3BECTHBIX, HA3bIBACTCS CHCTEMA BHJIA!



ly Xy T @yaX, + oy, X, =By
oy Xyt X, + ot g, X, = .b

. am1x1iﬂmzxz +- gty = bm
rie ukcia aij, 1 = I,m, j =1,n Ha3bIBAOTCS KOG GHUIIMEHTAMH CUCTEMBI, Ynciia bi — cBOOOAHBIMU
wieHgaMu. llouiexaT HaXOKIEHUIO 4YUCIIa X,. PeEllleHHWeM CUCTEMBI Ha3bIBAae€TCAd 7 3HAYECHUU
HEU3BECTHBIX X1 = C1, X2 = C2, ... , Xn = Cpn, IPU TMIOJICTAHOBKE KOTOPBIX BCE YPABHEHUSI CHCTEMBI

oOpailarTcs B BEpHbIMU PaBEHCTBA.
Tema 2: AHAJIUTHYECKASI TeOMETPHs HA MJIOCKOCTH
5. JIro6ast mpsimast Ha TIIOCKOCTH MOKET OBITh 33/1aHa YpaBHEHUEM MEPBOTO MOPSIIKA

Ax+By+C=0,

TIpHYEM TIOCTOSHHBIE A, B He paBHEI HymIO OfHOBpeMeHHO, T.e. A2 + B% # 0. D10 ypaBHeHme
MEPBOTO MOPSJIKA HA3bIBAIOT OOIIMM YpaBHEHUEM IMPSIMOH.
6. YpaBHeHnue npsimoii B orpe3kax. Ecnu B oOmiem ypaBaenuu npsimoid Ax + By +C=0C #

A B
0, To, pa3aenus Ha —C, MOTyYUM: — Ex - Ey =1 nmm

X )y
—+==1,rne
a b
C C
a:——; = ——
A B

['eomerpuueckuii CMBICT KOX(PPHUIMEHTOB B TOM, UYTO KOIPOUIHMEHT a sBISETCA
KOOPAMHATON TOYKHU IepeceueHus npsamoii ¢ ocbto Ox, a b — koopauHaTOl TOYKH MepecevyeHus
npsimoii ¢ oceto Oy.

7. OKpYKHOCTBIO Ha3bIBA€TCS MHOYKECTBO TOUYEK IUIOCKOCTH, PABHOYIAJICHHBIX OT JAHHOMN
To4KH (1IeHTpa). B okpyxHocTH (X — )2 + (Y — b)2 = R2 nentp umeer koopauHartsi (a; b).

8. Yroa mexay npsMbIMHU Ha IutockocTH. Ecnu 3anansl nBe npsimbie Y = Kix + by, y = kox +
b2, TO OCTPBII yroa MeXy 3TUMH IPSIMBIMH OY/IET ONPEIEIATHCS KaK

2 kl
1+ kk,
Tema 3: J1eMeHTHI BEeKTOPHOM aJaredpbl M aHAJMTHYECKOI TeOMeTPHHU B POCTPAHCTBE
9. Bektop - 3TO HampaBJICHHbIM NPAMOJUMHEWHBIH OTPE30K, T.€. OTPE30K, HMEIOLIH

ONpeNeNIéHHYI0 JUTMHY W OIpeaesiéHHOe HampaBicHue. Bektop, 3amanHblii mapoit (4, B)
HECOBMAJIAIOIIUX TOYEK, 0003HAYAIOIINXCS CUMBOJIOM =2

ga=

Touka A Ha3BIBaeTCI Ha4daJIOM, a TOYKa B — xoHIIOM BCKTOpA.

NN
10. Bekropsl L Ha3bIBAIOTCS KOJUTMHEAPHBIMU, €CJIM OHHM JIEKAT HA OJTHOM MPSMON WU
N
Ha NapaJyieIbHBIX MPSAMBIX. 3alUCHIBAIOTCS: o [ X

11. CKaJ'ISIpHBIM MMPOU3BCACHUC IBYX HYJICBBIX BCKTOPOB HA3bIBACTCA 4YHCIIO, PABHOC
MMPOU3BCACHUIO JJIMH 3THX BEKTOPOB HA KOCHHYC yIJla MCXKIY HUMHU U 0003HayaeTcs:

- = = A 9
2 h os{, | 3)
- =
= A oy *
Cos(a ; b) |—>‘ ‘
- =

- —
Eciu BeKTOpI _ ¥, 3a/1aHEI KOOPAUHATAMA =(X;¥ilu 5 =(X,; ¥,), TO

b

CkansgpHoe MpoU3BeICHNE ITUX BEKTOPOB MOKHO BBIPA3UTh Uepe3 UX KOOPAUHATHI MO (hopMyIie:



=X, X, + ¥, #¥, | ayron Mexay HUMHU HaXOQUTCA TaK:

-+ A o Hywd, + Vel
ws(7 0 3)-
: XD+ ¥R X3 + V3

12. HeoOXOOUMBIM M JOCTATOYHBIM YCJIOBHEM MEPHEHAMKYIIPHOCTH JABYX HYJIEBBIX
= —

BEKTOPOB a H b ABJEICTCA PaBEHCTBO HYJIIIO UX CKAJIIPHOT'O ITPOU3BCIACHUS

- - - o "
(a#[jj iqa*b:cl){:}a ~ b
Tema 4: BBegenue B aHaju3
13. Yucno A HaszwiBacrcs mpeneiaom o¢ynkiuu f(X) mpu x—a, ecnu s marodoro €0
CYIIECTBYET Takoe 4rciao A>0, 4To i BCeX X TaKUX, 4TO
0<|x-al <A

BEPHO HEPABEHCTBO [f(x) - Al<e.

To ke onpejieneHre MOKET OBbITh 3aMCaHO B IPYTOM BUJIE:

Ecima- A<X<a+A, X#a, To BepHO HepaBeHCTBO A - € < f(X) <A +&.
3anuck npenena GyHKIUU B Touke: lim f(x) = 4.

x—a
14. ®yukuus f(X) Ha3pIBacTCs OECKOHEYHO MAJIOH MPH X—>a, TJ€ a MOXET ObITh YMCIIOM HJIH
OJTHOW U3 BEJIMYHH 00, +00 WK -0, ecni lim f(x) = 0. beckoneyHo manoii (yHKIHS MOKET OBITh

xX—>a
TOJIBKO €CIIM YKa3aTh K KaKOMY YHCIIy CTPEMHUTCS apryMeHT X. [Ipu pa3nuyHbIX 3HAYECHUSX a
GyHKIMS MOXKET ObITh OECKOHEUHO MAaJIOi MUJIH HET.
15. CBoticTBa 0€CKOHEUHO MaNIBbIX (DYHKITHN:
1) Cymma uKCHpPOBaHHOrO 4rciia OECKOHEYHO MajbIX (YHKUIHUH OpU X—>a TOKe OSCKOHEUHO

Manas (pyHKLIHS IpH X—>a.

2) TlpousBenenue (HUKCHPOBAHHOTO YHCIa OCCKOHEYHO MalbiX (DYHKIMH MpH X—>a TOXKE
OeckoHeuHOo Masiasi GyHKIHUS IpU X—>a.

3) IlpowusBencHue OeCKOHEYHO Mayiol (PYHKIMU HA QYHKIIUIO, OTPAHUYCHHYIO BOJIHM3M TOYKH X
= a ABJseTCs] 0ECKOHEYHO MaJloi pyHKIMEN mpu X—>a.

4) YacTHOE OT JeneHusi OeCKOHEYHO Maol QyHKIMK Ha (YHKIHUIO, IPEAeNT KOTOPOi He paBeH
HYJIIO €CTh BEJIMYMHA OECKOHEUHO Malasl.

16. Touka Xo Ha3bIBAaeTCS TOYKOW paspbiBa 1- ro pona, eciau B 3Toi Touke (yHkuums f(X)
MMeeT KOHEYHbIE, HO HE paBHbIE IPYT APYTY JIEBBIM U MPaBbIii MIPEIEIb.

lim f(x)# lim f(x)

xX—xy+0
Jlnst BBITIOJIHEHMsI YCIIOBUW OSTOTO ONpeneneHuss He TpeOyeTcs, 4ToObl (yHKIUs ObLta
OIpeziesieHa B TOUYKE X = X0, JOCTATOYHO TOTO, YTO OHA OIIPE/IEJIEHA CJIEBA U CIIPaBa OT HEE.
U3 onpeneneHuss MOXKHO CJeNlaTh BBIBOJ, YTO B TOYKE pa3pbiBa 1 — ro poaa QyHKIHS MOKET
MMETh TOJIbKO KOHEUYHbIN CKAYOK.
Tema S: [InddepeHunanbHoe ucuucjieHue

o _ . Ay
17. TpousBoanoii ¢yHkimu y = f(X) B Touke xo Ha3bIBACTCS “moA_' €CIT JTOT Tpeaes
AX— X
' \ . A
cymiectByer. [IpousBoaHast o003Hadaetcs y'(Xo) win f'(Xo). Takum ob6pazom, y'(Xg) = “moA_y :
Ax—0 AX

18. ®ynkius y = f(x) umeer MakcuMyMm (MHUHUMYM) B TOYKE Xo, €CIIH CYIIECTBYET TaKas
OKPECTHOCTh TOYKH X0, YTO ISl BCEX X, MPUHAAIEKAIIUX ITOW OKPECTHOCTH, BBITOJIHAETCS



yenosue f(x) < f(xo) (f (x) > f(xo0), x# x0. MakcuMymbl ¥ MUHUMYMBI (DYHKITUH HA3bIBAIOTCS €€
JKCTPEMYMaMHU.

19. HeoOxomumplii  HpH3HAK  CYIIECTBOBaHMA  3KcTpemyma  ¢yHkuuu.  Ecim
muddepenmpyemas B Touke C pyHkuus y = f(x) umeer B 310 Touke IKCTpeMyM, TO f'(c)=0.

JlokazarenbctBo. IlycTh, Hanpumep, GyHkiusa y = f(x) umeer B Touke C MakCUMyM. DTO
03HAYAET, YTO CYIIECTBYET TaKasi MPOKOJIOTasi OKPECTHOCTh TOUKH C, UTO JJIsi BCEX TOUEK X ATOU
okpectHocTH Bbinonasercs f(X) < f(c), To ects f (C) — HanbobIIee 3HAUCHUE QYHKIIUU B ITOU
okpectHocTH. Torma mo Tteopeme depma f'(c)=0. AHAJIOrMYHO JOKa3bIBaeTCA Ciydyai
MHUHUMYyMa B TOUKE.

20. JlocTaTouHBIM TpH3HAK CYIIECTBOBAHMs TOUYKH mepernOa. Ecim BTOpas mpou3BoHas
f"(x) HempepbIBHOW (YHKIIMHM MEHSET 3HAK MPH NEpexojie apryMeHTa 4epe3 TOUKY X0, TO TOUKa
(xo; f(x0)) sBAsICTCS TOUKOM Tepernba rpaduka yHKIHM.

JlokazarenbctBo. Ilycts, Hampumep, f”(x)< O B uHTepBasie (xo-& xo) U f"(x)> 0 B WH-
TepBaJie (Xo, Xo+é&), TOE €— IMONOXKHUTEIbHOS 4HUCIO. B aTtom ciydae rpaduk QyHKIHH B
UHTEpBase (Xo—¢, X0) BBIMYKIIbIA, 2 B HHTEPBAJE (Xo, Xo+&) — BOrHYThIA. Clie0BaTeIbHO, TOYKA
(xxo; f(x0)) mo ompeneseHUIO ABISCTCSA TOYKOU TIeperuoa.

Tema 6: UnTerpaibHoe MCUUCIEeHNE

21. Oyuknus F(x) Ha3bIBaeTcs mepBooOpazHoit GpyHkuuu f(X), 3aJaHHONH Ha HEKOTOPOM
MHOXKeCTBe X, ecnmu F'(x)=f(x) masa Bcex Xe X . JIBe mepBooOpa3HbIE OJHOW M TOH Ke
GYHKIMM OTIAMYAIOTCA Ha MOCTOSAHHYIO. COBOKYMHOCTh BceX MepBOoOpasHbIXx (yHKIUU f(X)
Ha3bIBACTCSI €€ HEOMNPEICICHHBIM HHTErpajioM M 0003HaYaeTcs I f(x)dx=F(x)+C, rne C —
MIPOU3BOJIbHAS TTOCTOSIHHAS.

22. MeTo 1 MHTETPUPOBAHHMS 10 YaCTSM OCHOBAH Ha MMPUMEHEHUH (DOPMYJTBI
J.udv=uov—J'vdu )
re u=u(x) 1 v=v(x) — quddepeHupyemble GyHKINH.

MeTo10M HHTErpUPOBAHUS IO YACTSIM OepyT, HalpUMEp, TaKue HHTETPaIIbI:

a) jx” sinxdx , re n=12..k ; 6) jx"exdx, rome n=12.k;

B)Ix"arctgxdx ,rme n=012..k; 1) jx” Inxdx ,

rae n=0,+1+2,..+k.

[Tpu BBIYKCIIEHUU UHTETPAJIOB a) U 0) BBOAAT 0003HaueHUs: X" =U,,

toraa du=nu"tdx, a, HaIrpumep sin xdx = dv ,Toraa v=—cos X.

[Tpu BBIYUCIIEHUN WHTETPAJIOB B), T') U MOAOOHBIX UM 0003HAYarOT 32 u (QYHKIUIO arctgx, Inx, a

3a dv OepyT x"dx.
23. ®opmyra 3aMeHbl IEPEMEHHO B HEOIIpeIelIEeHHOM MHTErpalie

[ fo0dx = flpt)e (et
rae t — HoBas mepeMeHHas, a X = ¢(t) — HenmpepbIBHO AuddepeHunpyeMas (yHKIUS.

24. C noMouIbI0 OMPEIEIEHHOr0 UHTErpaia MOKHO BBIYMCIIATE TUIOMAIN TIOCKUX (HUTyp,
JUTMHBL IyT KPUBBIX M PEINATh JPYTUE 3a1a4u. PaccMoTpuM (QUrypy, OrpaHUYeHHYIO TpaGuKoM
HenpepeiBHON (yHkimu y = f(x),(f(x)>0), AByMsS OpsAMBIME Xx=au x=b H OCbEO Ox. DTy
¢burypy Ha3bpIBalOT KPUBOJIMHEHHON Tparenue, a ee miomaas HaxoaaT no Gopmyse

b
S=f(x)dx.
a
[Inomans (Urypbl, OrpaHUYEHHON TrpadMKaMu HEMPEPBIBHBIX (GyHKmuE y=f,(x), y=f,(x),

b
f,(x)< f,(x) ¥ KBYMs IpAMBIMH x=a U x =b, onpenensercs no Gopmyie S = [(£;(x) - £ (x))dx .

a



B cnydae mapamerpudeckoro 3amaHus KpUBOM x = x(t), y=y(t) T1Uomans QUTYpHI,
OTPaHUYEHHOU 3TOM KPUBOM, IPSIMBIMU X =a, X =b ¥ ocbto OX paBHa

5= [y,

o
IZie IpeJeibl MHTETPUPOBAHUS ONIPEACIIAIOT U3 YPaBHEHUN a = X(t,), b= x(t,).

Tema 7: InddepennuanbHble ypaBHEeHHSI

25. OyHKUMOHAIBHOE ypaBHEHUE Buma Flx vy, Y, ..., W):O, CBSI3BIBAIOIIEE MEXY COOOi
HE3aBHCHMYIO TEPEMEHHYIO X, HEU3BECTHYIO (YHKIHIO Y, 3aBUCAIIYIO OT 3TOrO0 X, U €e
[IPOU3BOJHEIE VY'Y’ ..., )9() , Ha3bIBACTCS Quhhepenyuaivhvim ypaBHCHUEM.

[Topsimok crapieii Mpou3BOIHON HEU3BECTHOM (DYHKIIMU OMpeeliseT NopsaoK ypaBHeHus. Taxk,
ypaBHeHHE F(X, Y,y)=0 ABIAETCS ypaBHEHUEM IIEPBOrO IOPsJIKA, YPaBHECHUE F(x, v, Y, y”)=0 —
YpPaBHEHUEM BTOPOIO MOPSJIKA.

26. YpaBHCHHSI C pa3JCISIONIUMUCS TIepeMeHHbIME. Ecnmu muddepeHnnansHoe ypaBHEHHE

MOYHO IIPUBECTH K BUAY:

f(x)dx = g(y)dy,
TO OHO Ha3bIBaeTCs AU PepeHInATbHBIM YPABHEHUEM C PA3IENIAIOMIUMUCS IEPEMEHHBIMH.
Pemienne »TOrO0 ypaBHEHMST MOXKHO HAWTH, MPOUMHTETPUPOBAB JIEBYID M IMIPaBYI0 4YacTd
YpaBHEHUS.

27. Opnoponusie muddepeHnuanpaple ypaBHeHUA. DyHKIUSL f(x, y) Ha3bIBAECTCSI OJHOPOIHOMN
(GyHKIMEH N-TO M3MEPEHUS OTHOCHTENBHO MEPEMEHHBIX X H Yy, €CIU MpH JIO0M A CIpaBeqInBO
Toxectso: f(Ax,y)=A"f(x,y)

VpaBHeHue mepBoro mopsjaka y' = f(x,y) HasbBaeTCs OAHOPOMHBIM, eciu (yHkuus f(x,y) sBuseTcs

OTHOPOJHOM (pyHKITHEH HYIIEBOTO N3MEPEHUSI OTHOCUTENBHO X U Y.
Taxoe YpaBHCHUC CBOAMUTCA K YPAaBHCHHUIO C PA3ACIAIOMIMMHUCA MECPEMCHHBIMHU C IMOMOIIBHO 3aMCHBI
IIEPEMEHHON U =Y
X

28. Ilycts nuHelHOE OoAHOpoAHOE Au((depeHInalIbHOe YpaBHEHHE Y+ py' +qy=0 HMeeT
nocTosHHble KodpduimenTsl P u (. KsampatHoe ypaBHeHue k?+pk+q=0 Ha3bIBaeTCA
XapaKTEePUCTHUECKUM YpPaBHEHUEM JIaHHOTO JIMHEHHOro JudQepeHIHaIbHOro ypaBHEHUs
BTOPOTO TMOpsiIKa € TMOCTOSHHBIMU Kod(duuuentamu. I[lo tabnuue omnpexaensercs obiiee
pellleHne OJHOPOJHOIO JIMHEMHOIO ypaBHEHMS B  3aBUCHUMOCTH OT KOpPHEM  €ro
XapaKTCPUCTUICCKOI'0 YPaBHCHU.

N ky ko Yoo = CY1 +C, Y,

. k, =k, R Ce"* +C ek

2 ki =k; =k ekX(Cl+xC2)

j ki, =a+ /i e™(C, cos x+C, sin )

Tema 8: Paabl
29. IlpenenvHblii TpU3HaK cpaBHEHUs. IIyCTh maHbI JBa 3HAKOMOJOKUTEIBHBIX YHCIOBBIX

n—oo \/

- - o . u
psaga > u, u Y v, . Eciu cymecTByer koHeuHbli mpeaen lim—"-= A0, TO psIbl CXOAATCS HIH
n=1 =1 n

pacxoasarcs ogqHoBpeMeHHO. [IpenenbHblii mpu3HaK cpaBHEHUS PEKOMEHIYETCsl IPUMEHSTh B TeX
CiIy4asix, Korja oOuIuil 4jieH psijia MPEeACTaBISIET COOOM OTHOIICHUE CTETICHHBIX (yHKIUN. J{is
CpaBHEHHs BbIOMpaeTcsi OOOOIIEHHBIN TapMOHHUYECKMHA DS, OOLIMI YieH KOTOpPOro paBeH
OTHOIIICHUIO CTAPIIUX CTECTICHEH YNCIUTENS ¥ 3HAMEHAaTE sl OOIIEro WieHa TaHHOTO psija.



30. ITpuznak /lanambepa. I1ycTh 1aH 3HAKOMOIOKUTEIBHBIN YUCTIOBOM Psif
U +U,+..4U, ...

Y IYCTh CYLIECTBYET MPEACT  |im Una _ p. lIpu p<1 psn cxoautes, npu P>1 psax pacxoauTes.
n—oo un

3amMeuaHusl.
1) Eciit pacXoaMMOCTh psijia YCTaHOBIJIEHA ¢ TOMOIIBIO ITpu3Haka Jlamambepa, To lim Unz0.
n—oo

2) IIpu p=1 npusnHak Jlamambepa He AaéT OTBETAa O CXOAMMOCTH psija. B aToM ciydae HyXHO
HNPUMEHSATH JPyrHe NPU3HAKH CXOIUMOCTH.
3) [Ipusnak Jlanambepa peKOMEHIYyeTCsl IPUMEHSTh MIPU HAIMYKU B BBIPAKECHHH OOLIETO YJICHA
psizia mokas3arenbHON QYHKIMK Wi (haKTopHaa.

31. YucnoBble psIbl, COAEpKAIIME KaK IMOJOKUTEIbHBIC, TAK W OTPHUIATEIbHbIC YJICHBI,
Ha3bIBAIOTCS 3HAKONIEPEMEHHBIMH pgaMu. UnciioBoii psin BuIa

Ur— Uz + U3 — Ust...++ (-1D)"un + ..,
rzie Un — MOJIYJIb WICHA Psijia, Ha3bIBACTCS 3HAKOUYEPEIYIOIIUMCS YHCIOBBIM PSIOM.

32. O6acThIO CXOUMOCTH CTEIICHHOTO psijia siBisercs nutepsan (a-R;a+R), k kotopomy
B 3aBHCHMOCTH OT KOHKPETHBIX CIy4acB MOTYT OBITh NMPHCOSAMHEHBI TOYKU a-R m a+R, rme

la
R=lim—=

n—o| g

(ecmu 3TOT Tpenen cymiectByer). B kaxmol Touke uHTepBana (a-R;a+R) psn

n+l
CXOJIUTCS a0COIFOTHO.

Hutepan (a-R;a+R), Ha3pIBaeTCs HHTEPBAJIOM CXOJMMOCTH CTCIICHHOI'O Psijia, a IMOJIOBUHA €ro
JUTHHBI R Ha3bIBaeTCS pajinycoM CXOIMMOCTH CTEIIEHHOTO Psi/ia.

JIro0oit cTemeHHOM psl CXOMUTCS Npu X=a. Ecnm Apyrux TOYEeK CXOAMMOCTH Yy psla HET, TO
cuntaroT, yto R=0. Eciu creneHHO# psa  CXOIUTCS BO BCEX TOYKAX YHUCIOBOW MPSIMOM, TO

CUHUTAIOT, YTO R=00,

5.2 Hmozoewvtii mecm

Homep BepHblii oTBeT Kpurepun
3aaHus

1 3 1 ©6 — momHOe mpaBWIBHOE

2 1 COOTBETCTBHUE

3 4 0 6 — ocTasbHBIE ClTyyan

4 11

5 4

6 1

7 5

8 9,5

9 4

10 4

11 2

12 2

13 0

14 1,125

15 1

16 4

17 1

18 1

19 1




20 | 1 |

5.3 Ilpumepul 3a0anuii 015 6b1NOIHEHUA KOHMPOILHBIX pAdOmM
Konmpononaa pavoma Nel «dnemenmul 1uneiinoi anzeopot»

1 21 4
1. Matpuna cuctemel 4 =3 -5 3 |. Marpuiia CBOOOIHBIX WICHOB cucTeMbl B =| 1 |.
2 7 -1 8

BBI'-II/ICJII/IM OHpeI[eJII/ITeJIb ManI/II_[BI CUCTCMBbI A, I/ICHOHBBYH HpaBI/IHO TpeyTOJILHI/IKa
121

A=[3 -5 3=1(5)(-1)+2:32+137-1-(-5)2-1-37-2:3(-1)=5+12+21+10-21 + 6 =33,
2 7 -

3aMeHHM NepBbIii CTONOEL] OIIPEEIUTENS MATPULIbI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX WIEHOB.
Berancmim A, .

4 21
A =l =5 3 =4(5)(1)+238+1-17-1(-5)8-437-2-1(-1) =20+ 48+ 7 + 40 -84 + 2 =33,
8 7 -

3aMeHUM BTOPOM CTOIOEL! OIPEAETUTENS MATPHLBI CUCTEMBI CTOJIOLIOM U3 CBOOOIHBIX WICHOB.
Berancmim A, .

14 1
A,=[3 1 3 |=1-1(-1)+432+138-1-12-138-4-3(-1)=-1+24+24-2-24+12=33,
2 8

3aMeHNM TPETHH CTOJIOEIT OTIPEACIUTENS MATPHUIIBI CHCTEMBI CTOJIOIIOM M3 CBOOOTHBIX WICHOB.
Beraucmmm A, .

1 2 4
Ay=[3 =5 1=1(5)8+212+437-4-5)2-1-1-7-2:3-8=-40+4+84+40-7-48=33,
2 7 8
a3
A 33
B
A 33
A
xa_—3:§=1
A 33

Orser: X, =1; X,=1; X,=1.

2 -1 4 15
2. Marpuna cucrembl 4 =3 —1 1 |. Marpuia cBOOOIHBIX WiICHOB cuctembl B =| 8
-2 11 0

Brraucinum onpenenutesnb MaTPULIbl CUCTEMBI A.



2 -1 4

A=[3 -1 1|=2:¢1)1+(¢1)1:(2)+431-4(-1)(2)-2-1-1-(-1)31=2+2+12-8-
211

2+3=5,

3aMeHHM IepPBbIi CTOIOEI] ONPEIETUTENS MATPHULIBI CUCTEMBbI CTOJIOLIOM K3 CBOOOHBIX WICHOB.
BerancimiM A, , pazious 110 IEPBOM CTPOKE.

15 -1 4 . . 5
A =8 -1 1 |=15-(-)*.[ = [-1-(-)*2-[ J+4-(-D**.[ |=10
1011 ()11W()Oj()011‘

3aMeHUM BTOPOM CTOIOEL! OIPEAETUTENS] MATPHLBI CUCTEMBI CTOJIOLIOM U3 CBOOOIHBIX YICHOB.
Berancmim A, .

2 15 4
A,=[3 8 1 [=281+151(2)+43:0-48(-2)-2-1-0-1531=16-30+0+64-0-45=5,
~2 0

3aMeHMM TpeTHH CTOJIOEL] OTIPE/IEUTENS] MATPHLIbI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX WIECHOB.
Beraucimm A, .

2 -1 15
Ay =[3 —1 8 |=2(¢1)y0+(1)8(2)+1531-15(-1)(2)-2-81-(1)3-0=0+16+45-30-16-0=15
-2 10
W
A 5
85,
A 5
A
X3:—3:E:3
A 5

Orsert: X, =2; X,=1; X;=3.

4 -3 2 9
3. Marpuna cucrembl 4 =|2 5 -3 |. Marpuia CBOOOIHBIX WICHOB cucteMbl B =| 4
5 6 -2 18

Brruucnum onpenenurens MaTpuibl CUCTEMBI A.

4 -3 2

A=[2 5 —3/=45(-2)+(-3)(-3)5+2:2:6-2:55-4(-3)6 - (-3)2:(-2) = -40 + 45 + 24 -
56 —2

50 + 72 - 12 = 39,

3aMEeHNM TEpBbII CTOJIOEL] OIPEIEIUTEN MATPULIBI CUCTEMBI CTOJIOLIOM M3 CBOOOIHBIX WICHOB.
Berancmim A, .



9 -3 2
A =4 5 —3|=9-5(-2)+ (-3):(-3)18 +2:4:6 - 2:5-18 - 9-(-3)-6 - (-3)-4-(-2) = -
18 6 -2
90 + 162 + 48 - 180 + 162 - 24 = 78.

3aMeHUM BTOPOM CTOJIOCIT ONPENIEITUTEIIST MATPHILIBI CUCTEMBI CTOJIOIIOM M3 CBOOOTHBIX WICHOB.
Beraucium A, , pa3inoxkuB 110 BTOPOMY CTOJIOLY

49 2 ,
A,=[2 4 —3|=9.(-1)*

2 4

+18-(-1)** -
5 2 2
5 18 -2

-3 4
+4. _1 2+2‘
P -1 5

: ‘
=117.
-3

3amMeHUM TpeTH CTONOEL ONIPEENNTEN MATPHILBI CHCTEMBI CTOJIOLIOM U3 CBOOO/HBIX WIECHOB.
Berancimim A, .

4 -3 9

Ay=[2 5 4 |=4518+(3)y4-5+92:6-9-55-446-(3)218 = 36060+ 108- 225 - 96+ 108 = 195
5 6 18

Xlzﬁ:7—8:2
A 39

_A, U7

LA 39
A

A1
A 39

Orser: X, =2; X,=3; X;=5.

2 -1 -1 4
4. Marpuna cuctemsl 4 =3 4 -2 |.Marpuma cBOOOIHBIX WiIeHOB cucteMbl B =|11|.
3 -2 4 11

Beruucnum onpenenurens MaTpuLbl CUCTEMBI A.

2 -1 -
A=[8 4 -2 |=244+(1)(2)3+(1)3(2)-(1)43-2:2)(-D)-(1)34=32+6+6+12-8+12=60
3 -2 4

3aMeHM IePBbIi CTONOEL] ONPEeIETUTENS MATPHULIBI CUCTEMBI CTOJIOLIOM K3 CBOOOTHBIX WICHOB.
Beraucmim A, .

4 -1 -
A =11 4 —2|= 444+ (-1)(2) 11+ (-1)11-(-2) - (-1)-4-11 - 4-(-2)(-2) - (-
11 -2 4

1)-11-4=64+22+22+44-16 + 44 =180

3aMeHUM BTOPOM CTOJIOCIT ONPENIEITUTEIIST MATPHIIBI CUCTEMBI CTOJIOIIOM M3 CBOOOTHBIX WICHOB.
Beraucmim A, .



2 4 -1
A, =3 11 —2/=2114+42)3+(1)311-(-1)11:3-2(-2)11-43-4=88-24-33+33+44-48=60
3 11 4

3aMEeHUM TPEeTHii CTOJIOEL] OIPEIETUTENS MATPHULIBI CUCTEMBI CTOJIOLIOM U3 CBOOOTHBIX WICHOB.
Beruamcmum A, , IOIy4YUB HYJIH B KAKOM-JINOO CTOJIOIE U Pa3JIOKUB 110 HEMY.

2 -1 4
A, =3 4 11
3 -2 1

[Tomyyrm HyIU BO BTOPOM cTOJIOIE. BBIuTeM 13 BTOpO CTPOKH MEPBYIO CTPOKY, YMHOKEHHYIO
Ha (-4). BerureM U3 TpeTbel CTPOKU NEPBYIO CTPOKY, YMHOKEHHYIO Ha 2. [lomyuum crnenyromuit
OIIpEeNIeIUTENb:

2 -1 4
A, =M1 0 27|,
-1 0 3

BbIupciM 310t onperieniTes, paiokKiB [0 BTIOPOMY CTOJIOLTY:

2 -1 4
L 1127
A, =[11 0 27|=-1-(-2)"- =60.
-1 3
-1 0 3
X1=ﬁ=@=3
A 60
Xzzﬁzﬁzl
A 60
X3:ﬁ=@=1
A 60
Orser: X, =3; X,=1; X,=1.
11 -1 1
5. Marpuna cuctemsl A =8 3 —6 |. Marpuia cBOOOTHBIX WICHOB CHCTeMbl B =| 2
-4 -1 3 -3
Xl

Marpuiia Hen3BeCTHBIX CUCTEMBI X =| X,
X3
X=A'-B
Haiinem oOpaTHyI0 MaTpHIly METOIOM alreOpanuecKux JOMOTHEHUH]:
Haitnem onpenenutens MaTpuibl A:

detA=-1



3 -6
:—1l+1' :3
A= (D ‘_1 ; ‘
8 -6
— _11+2. =O
m=cyef
8 3
— _1l+3. :4
Aa= (D, _]J
1 _
:_12+1_ =2
mmen
1 -1
— _12+2_ :_1
A= (022
1 1
:_12+3_ :_3
A
1 -1
:—13+1' :_3
-
1 -1
— _13+2_ =_2
A= (D% _6‘
1 1
:_l3+3. :_5
A=
. 3 -2 -3 -3 2 3
Torna obpatHast Matpuiia A" =—|0 -1 -2 |=l0 1 2
4 -3 -5/ (-4 3 5
~3 2 3\ (1) (-31+2-2+43-(-3)) (-8
X=A'.B=|0 1 2|| 2 |=|01+1.2+2.(-3) |=|-4
4 3 5)(-3) (-41+3.245.(-3)) |-13

Orser: X,=-8; X, =-4; X,=-13.

6. [IepennmeM cucteMy ypaBHEHHI B MaTPUYHOM BUJIE U PEILIMM €ro MeToJoM ['aycca

11 -16
A=|2 3 —-421].
7 -1 -36

Ot 2 cTpoku oTHEMaeM | CTPOKY, YMHOKEHHYIO Ha 2; OT 3 CTPOKM OTHUMAaeM | CTpOKy,
YMHOKE€HHYIO Ha 7:



Ot 1 cTpoku oTHUMaeM 2 CTPOKY, YMHOXKEHHYIO Ha 1; k 3 cTpoke 100aBisieM 2 CTPOKY,
YMHOXXEHHYIO Ha &:

10 1 |-3
A=/01 -209
0 0 -1236

3-yI0 CTPOKY JeuM Ha -12:

10 1 |-3
A=/0 1 -209
0 0 1 |-3

Ot 1 cTpoku oTHUMAaeEM 3 CTPOKY, YMHOKEHHYIO Ha 1; kK 2 cTpoke g00aBisieM 3 CTPOKY,
YMHOXXEHHYIO Ha 2:

1 0 00
A=/0 1 03
0 0 1-3

Orset: X,=0; X,=3; X;=-3.
7. O011ee peIeHHe CUCTEMBI X; = 2 —2X, —3X; + X5, X, = X,5 X3 =Xg; X, =—Xg; X5 = Xs.

Konmponvnaa paboma Ne2 «Ananumuueckasn ceomempus Ha naocKocmu

1. YpaBuenue croponsl AB: 3x+5y+31=0. YpaBuenue croponsl BC: 3X+y+2=0. YpaBHeHue
croponsl AC: 8x-3y+50=0.

2. YpaBHenue BbIcoThl AN, :2X-y+4=0. YpaBuenue BoicoTbl BN, : 9X+10y-166=0. YpaBHeHue
BoicoTel CN,: 17x+6y-150=0.

3. Ypasuenne meauansl AM | : 3X-2y-3=0. YpaBuenue meauansl BM , : X+4y-15=0. YpaBuenne
meanansl CM, 1 x-3y+6=0.

4. tgA=3.
5 Ypasuenne AE : 11x+7y+3=0. YpaBuenne AE, :7x-11y-29=0.

6. B,(7;-6).

. 44
7. Pacctosnue ot Touku C o npsiMmoit AB paBHO — .

V17
8. Ypasuenue npsimoir CC,: 2X-y+8=0.
9. YpaBuenune npsimoii CS: 30x+7y-146=0.

10. Jnuna croponsl AB paBHa /80



11. ITnomane Tpeyronbauka ABC paBHa 42,5.
12. TTostyocu a=7, b=5.
13. Bepmmnsl 4, (-2;0), 4,(2;0).

J20
14. DKCIIEHTPUCUTET paBeH .

15. YpaBHeHus acumMnroT Yy = —% , Y= 6x

7

Konmponvnaa pavoma Ne3 «Beedenue ¢ ananusy

HaiiTu npeneas! pyHKIHH

6_
N | 4x x+5_4

le X% +3x% +1

3 i 1-cos4x
' lm X -sin X

. x+1Y"
4 |Im(x_3j =e

X—>00

HccaenoBarb (yHKIHMM Ha HENpPepLIBHOCTb, HAWIAWTE TOYKH pPa3pbiBa, YKaKHTE
XapakrTep pa3pbiBa.

1. X= -1 —TouKa ycTpaHUMOr'0 pa3pbIBa, X=1 — TouKa pa3pbIBa MepBOro posa.

2. X=0—T04YKa YCTpaHUMOTO Pa3pbIBa, X=2 — TOUKA pa3pbiBa BTOPOIO pojia.
Konrtpoabsnas padora Ned «/Indpdepenuuaibubie ypaBHEeHUSD
1 y?—x* =16.

3 5
2. y=—x——=InC(2x +1).
y=2%x=7 ( )

3. y* +4x* -8Cx =0.
4, y=Ce™® +2x-1=0.

5. ypaBHeHue beprynun

X3
6. y:E—sinx+Clx+C2

7. 2y? —4x* =1.

8. y=Ce ™ +C,e*



9. y=Ce*+C,e™” +%xeX
10. y=e* +x°.

KonTpoabHas padora NeS «Psaabi»

1. Pan pacxoaurcs.

2. Pax cxomures.

3. Pan pacxoaurcs.

4 Psint cxoauTest.

5. Pan cxomures.

6. Psit pacxomurcest.

7. Psiin cxomurcst aOCOJIFOTHO.

8. lnTepBai cX0AMMOCTH CTEIIEHHOTO psija [-6;8].
5.4 BapuaHThl HHAMBUAYAJIbHbIX JOMAIUIHUX 3aJaHU I

HNuauBuayaiasHoe gomaiinee 3aganue Nel «JieMeHThI JUHEHHON anredpuny

1. Onpenemrens A = 120.

13
2.(A-B)=|6 10
2 24
2 10 -15
3. (3BA+CB)=
-3 2 20
3 510
49 49 49
a.p1-| 8 -3 -6
49 49 49
4 -2 -3
49 49 49

HNuauBuayanbHoe qoMalnHee 3ajaHnne Ne2 «AHAJIMTHYECKAsl FeOMeTPHUS HA MJIOCKOCTH
1. VpaBHenue miockoct 5x + 12y + 10z - 94 = 0.
x-4 y-4 z-10

3 6 -8

2. Kanonmnueckoe ypaBHeHue npsimoii AB:

4
3. O6bvem nupamugsl ABCD pasen % .

4. ITnomans rpann A1A2Az paBna 8,078.

5. Paccrosinue ot BepmmHbI A1 10 pedpa A2A3 paBHO 2,596.



6. YpaBHEHHE TUIOCKOCTH, TPOXOAALINX Yyepe3 BepiinHy A mapamiensHo rpanu BCD:
x+y+2z—16=0.

7. Yron mexay pedopom AB u rpanbio ACD pasen 36,45° .
HNupuBuayanbHoe nomamnee 3aganne Ne3 «/Iudpepennuanbaoe nucunciaeHme»

2x3 +1

1.y‘=—
VXt +2x+3

2. i 2x5—3x2+5_g
!m3x5+4x2—x 3

3.y =00sx** - (cos X - In cos x —tgx - sin x)
4.y, =3t°

5y = 42X

: 2y_9"

I/IH)II/IBI/I)IyaJ'II)HOC JoOMalIHEe 3alaHue Neq «HHTel"paJ’IbHOC HCYHUCJTICHHUE»

1. 2x® +4x* +3x+C
2. iarctg%+c
12 4

3

3

In® x

+C

4, lsin 2x—lc032x+C
4 2

5. %In(x2 +2x+2) +arctg(x+1)+C

6. C—In‘l—x+\/5—2x+x2

7. 1sin 3X+ isinllx +C

1

4

9.4.

HNuauBuayanbHoe nomamnHee 3aganue NeS «Psaab»
1. PacxomuTcsi.

2. CxouTcs yCIOBHO.

3.[-2;2).



