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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBKka HHANKATOPA JOCTIKCHUS
KOMITCTEHITHU

07.03.01 «Apxurtekty
pa»
(b-AP)

OIIK-4 : CiocoOeH mpuMeHSTh MET
OJIKH OTIPEAEICHUS TEXHUIECKUX
apaMeTpoB NPOEKTHPYEMBIX 00be
KTOB

OIIK-4.1k : IIpoBOAHUT TOMCK IMPOEKTHOTO PerIe
HUSI B COOTBETCTBHHU C 0COOCHHOCTSIMU 00BEMHO
- IUIAHUPOBOYHBIX PELICHUH U CPEJOBBIX KauecT
B IIPOEKTHPYEMOTO 00bEKTa

OIIK-4.2k : OnpenensieT KOHCTPYKTHBHbIE TPeO
OBAHUS K OCHOBHBIM THIIaM 37jaHUN 1 00BEKTaM
KallUTaJIbHOTO CTPOUTENLCTBA IIPU MOUCKE TPoe
KTHBIX PEIIECHUN

YK-1: CnocobeH ocyIecTBIATh IT
OWCK, KPUTHYECCKUIT aHATU3 U CHHTE
3 HHPOPMALIU, TPUMEHSATH CHCTEM
HBII MTOAXO AJIS PEIICHUS TIOCTABI
SHHBIX 327134

VYK-1.18B : [leMoHCTpUpYyeT 3HaHUE OCOOCHHOCTE
1 CHCTEMHOTO U KPUTUYECKOT'O MBIIUICHHUS, apry
MEHTHUPOBAaHHO (H)OPMHUPYET COOCTBEHHOE CYK/E
HHUE U OLIEHKY WH(POPMANNH, IPHHAMAET 000CHO
BaHHOE PEIICHNE

VYK-1.3B : AHanmusupyer 3amaqy, BEIICTAS ee 06a3

OBBIC COCTABJIAIOIINEC

KOMHCTCHHI/ISI CUHUTACTCA C(i)OpMHpOBaHHOﬁ Ha JaHHOM 3TalI€ B CJIy4ac, €CJIU MOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITIOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCIIBHON OLCHKKM KOMIICTCHIIMA Ha JdaHHOM OJOTall€ CUHTAaCTCA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerenmus OIIK-4 «Cnioco6eH NpUMEHSATh METOMKHU ONPEICICHUS TEXHUIECKUX

apamMeTpOB MPOCKTUPYEMBIX OOBEKTOBY

Tabmuua 2.1 — Kputepun O1leHKH HHAWKATOPOB JOCTHXKEHUS KOMITETEHLIUU

PesynbTarel 00yueHus O JUCIUILTUHE

Pesynbrar

Kpurepuu onieHnBaHus pe3ysbT
aToB O0yJYCHUS

OCHOBHBIX IIOHATUH K METOA0B
MaTeMaTU4eCKOro ariapara

- IPaBUJIBHOCTB OTBETA IO CO/IE
PKaHUIO 3aJIaHUS; - IOJHOTA U
riryOnMHa OTBeTA.

MIPUMEHSTh METOIBI MaTEMaTHd
€CKOTO ammapara IpHu peIIeHHH
3a1a4

YMEHHE pelaTh CTaH/AapTHEIC 3
a/1a41, OCHOBHBIE TUIIBI KOTOPEI
X pa30uparoTcst Ha MPaKTUIECK

UX 3aHATHIX

HCIOJb30BaHUSI OCHOBHBIX IIOH
SITUH, GOPMYJT U METOIOB MaTe
MaTHYECKOTo armapara Ipu ca
MOCTOSITETIBHOM PEILCHUH 33/
q

BJIaJIceT HaBBIKAMHU BBIOOpPA (O
PMYJI, METOIOB M TIPABUIBHOTO
MOIX0/1a K PEIICHHUIO 3a1a4H

Kox u popmymuposka uuguxar | Ko | Tu
opa TOCTHMKEHUS KOMIIETEHIIUN A il
pe | pe
3- | 3-
Ta | Ta
OIIK-4.1k : I[TpoBOAUT MOUCK TT Pl 3H
POEKTHOTO PeWICHHS B COOTBETC | 4 aH
TBUH C 0COOCHHOCTAMU 00BEMH ue
0- TUTAHUPOBOYHEIX PEIICHUH U v
CPENIOBEIX KadyecTs npoekthpye | PJI | me
MOI'0 00bEKTa 2 HH
e
PII Ha
3 BBI
K
OI1K-4.2k : OnpenensieT KOHCT Pl 3H
PYKTHBHBIC TPEOOBAHUS K OCHO 1 aH
BHBIM THIIaM 3[IaHUI ¥ 00bEKTa ne

OCHOBHBIX MOHATHH B METOO0B
MaTeMaTU4€CKOro arrapara

- MPaBWJIBHOCTH OTBETA TIO COJIE
PKaHUIO 3aJIaHuA; - TIOJTHOTA U
rIyOWHA OTBETA.




M KallUTaJIbHOI'O CTPOHUTEINILCTB v YMEHHE pelaTh CTaHAapTHHIE 3
MIPUMEHSTh METO/IbI MaTeMaTHY
a MpH TIOMCKe NPOeKTHHIX peme | PII | me a/1a4n, OCHOBHBIE TUIIBI KOTOPEI
o €CKOT0 anmnapaTa npu pelieHuH
HUH 2 HA | e X pa30mparoTcs Ha MPAKTHYECK
e WX 3aHITHIX
HCIIONB30BAaHMS OCHOBHBIX ITOH
Pl Ha | stuit, opmyn 1 MmeTomoB mate | BiazeeT HaBBIKaMU BEIOOpa o
3 BBl | MaTHYECKOro ammapaTa IIpu ca | pMyJl, METOIOB M IPaBUIILHOTO
K | MOCTOsTENHHOM pelIeHHH 3312 | MOAXoJa K PEIICHUIO 3a1adH
q

Komnerenmnus YK-1 «Crioco6eH oCcymecTBISITh MOUCK, KpUTHISCKUN aHAIU3 U CHHTE3
uH(pOpMAIIHU, TPUMEHSATh CHCTEMHBIH MOXO/ IS PEIICHUS TOCTABIICHHBIX 337129

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JTIOCTHKEHUS KOMITCTCHIIHH

PesynbraTel 00y4ueHNs 110 AUCIUIUINHE
Ko u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
opa JOCTH)XEHHS KoMIleTeHnun | A I aToB 00Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
VK-1.1B : JleMOHCTpUpYET 3HA
HHE OCOOCHHOCTEH CHCTEMHOTO
¥ KPUTHYECKOTO MBIIIICHNUS, ap 3H . - IPaBHJIBHOCTh OTBETA 110 COZIE
PA OCHOBHBIX IOHATUN U METOZOB
TYMEHTHPOBAHHO ()OPMHUPYET C aH PPKaHMIO 3a/IaHMS; - IOJIHOTA U
1 MaTEeMaTHYECcKOro anmnapara
00CTBEHHOE CY>KACHHUE U OLIEHK ne riyOuHa OTBeTa.
y uHpOpMaIKH, NPUHUMAET 00
OCHOBAHHOE pElICHHE
VYK-1.3B : AHanu3upyer 3agauy v YMEHHE pellaTh CTaHAapTHEIE 3
MIPUMEHSTh METObI MaTeMaTHd
, BeIzIENsAs ee Oa3zoBble cocTaBis | PJ[ | me aJladyl, OCHOBHBIE TUIIBI KOTOPHI
€CKOT0 anmapara IpHu peleHH:
omIme 2 HH | o rad X pa3buparoTcs Ha MPAKTUIECK
e UX 3aHATHIX
HCIIOIb30BaHUsI OCHOBHBIX ITOH
PII Ha | stuii, hopmyn u MeToJ10B MaTe | BiajaeeT HaBbIKaMu BbIOOpa (o
3 BBl | MaTHYECKOI'O ammapara Ipu ca | pMys, METOAOB U IPABUIBHOTO
K MOCTOSITEIIBHOM PEIICHNH 33aJa | MoJaXo/a K PEIICHHIO 33/1a41
q

Tabnuiia 3amonHseTcs B COOTBETCTBUM ¢ pazaenom | Pabodeit mporpaMMbl IUCHUTIITHHBI
(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6muma 3 — [lepedeHpb OIIEHOUHBIX CPEACTB MO AUCIUILIAHE (MOIYITIO)

HaumMeHnoBaH#e OlieHOYHOTO CpeACTBa U Ip

encrasieHue ero B ®OC

Konrponupyemsle muianupyemsie pe3 | Konrposnmpyemsie TeMbl 1

YJIbTAThI 06y‘{CHI/I$I HUCIUIIIINHBI

ITpomexyrouHas at

Texymuii KOHTPOJIb
ym ™ TecTalus

Ounast popma oOyueHUs

PI1 3HaHHUE : OCHOBHBIX OHA | | 1. DjemeHTh JIMHEHHOM Cobecenoname Teer
THH 1 METOJIOB MATEMATH | areGppr 2!
YECKOTO ammapara
1.2. AHaguTH4ecKast TeoM
CobecenoBanue Tect
eTpHUs Ha TIOCKOCTH




1.3. DneMeHTB! BEKTOPHO
1l anreOpbl U aHAJTUTHYEC

o CobecegoBanue Tect
KOH TeOMeTpHUH B IIPOCTpa
HCTBE
1.4. BBeneHue B aHaIIN3 CobecegoBanue Tect
1.5. Inddepeninansuoe
Auddep CobecegoBanue Tect
HCUUCIICHUE
1.6. UnTerpansHoe HCUKC
JIOBAHU T
P CobecemoBanue Tec
JIEHHE
1.7. InddepeHnuanpHbIe
JIOBAHU T
Audpepenn CobecenoBanue Tec
YpaBHCHHS
1.8. Psanpr CobecegoBanue Tect
P2 YMeHue : IpUMEeHAITh MET VIHAMBUAYATbHOE 1 -
ecT
OBl MATEMATHYECKOTO aIl L
1.1. DnemenTs! MuHeitHoi | OMALIHCE 3a1aHAC
maparta IpH PelicHuH 3a 5
au ajreopel Kontponbas pabor | .
a
WunuBugyansHOE 1 Tecr
1.2. AHanutnueckas reom | OMAMIHEC 3a7IAHNC
eTpHs Ha TIOCKOCTH KoHTpOsbHast paboT
Tect
a
WunuBuayansHOE 1 Tecr
oMalIHee 3aJaHnue
1.4. BBeaeHue B aHaIN3
Kontponpnas padot Tecr
a
WnnuBunyansHOE 1 Tecr
1.5. Dupdepennuanpuoe | OMAIIHES 3afanne
MCHUCICHHAC KoHTposnbHas pabot
Tect
a
WunuBuayansHoOE 1 Tecr
1.6. UnterpanbHoe ucuuc | OMALIHCE 3a/aHne
JIEHHE K
OHTpOJIbHAS padoT
p p Tect
a
WupuBugyansHOE 1 Teer
1.7. Duddepennuanpupe | OMAIIHES 3a1anne
YPaBHCHIS KoHTposnbHas pabot
Tect
a
WuguBuayanbHOE
A Ly A Tect
oMallIHee 3aaHnue
1.8. Psiopr
Kontponbnas padot Teer
a
PII3 Hagpik : ucnosib3oBaHus VHAMBHIYyaTbHOE 1
. Tect
OCHOBHEIX ITOHSATHIHA, PO ..
> bop 1.1. DnemeHTh! MuHeitHON | OMALIHCE 3a1aHNC
MYJI H METOJIOB MaTeMaTH 5
geckoro ammapara npu ca | S COPP Konrponbnas pador Teer
MOCTOSITEJIBHOM PEIICHUN a
3a7a4
1.2. Ananutudeckasi reom | MaauBuayaibHoe 1 Tecr

€TpuA Ha IMIIOCKOCTHU

OMalIHEES 3aIaHUC




Konrpoinbnas pador
R p Tect
a
WnnnBunyansHOE
A Y A Tect
oMalllHee 3aaHue
1.4. BBenenue B aHaau3
KonTponsHnas pador
p p Tect
a
WupuBunyanbHOE
A Y n Tect
1.5. lubdpepentmanproe | OMALIHES 3a1aHNC
HCUUCIICHUE K
OHTpOJIbHASA padoT
™ p Tect
a
WnnnBunyansHOE
A Y A Tect
1.6. UnTerpanshoe ucupc | OMALIHCC 3a/1aHHC
JIEHHE K
OHTpOJIbHAS padoT
p p Tect
a
WUupuBunyaabHOE
A Y A Tect
1.7. Muddepernuansupie | OMALIHCE 3alaHue
YPaBHCHUA KouTtponpHas paboT
™ p Tect
a
UnnuBunyansHOE
JHBHILY A Tect
oMalIHee 3aJaHnue
1.8. Pagsl
KonTponsHas padot
a p P Tect

4 Onucanue npoueaypbl OCHUBaAHUA

KadecTBO copMHpOBAaHHOCTH KOMIICTCHIIMA Ha JaHHOM OJTale OICHUBACTCS I10
pe3y.]'II)TaTaM TGKYHII/IX nu HpOMe)KYTO‘-IHI)IX aTTeCTaIlI/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OLICHKU,
BbIpaXeHHOW B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

Bun yueOHol nest O1neHOoYHOE CPEeCTBO
TEJNBbHOCTH CobGecenoBanne | M3 Nel-5 | KonrposnbHas padora Nel-5 | Hrorossiii Tect Htoro
Jlexnun 30 30
IIpakTuueckue 3a 25 25
HSTHS
CamocTosTenbHa o5 o5
s pabora
[IpomexyTounas 20 20
aTTeCTaus
Htoro 30 25 25 20 100

CyMmMma 6aioB, HAOpaHHBIX CTYIEHTOM IO BCEM BUJIaM YY€OHOH ACATEIHHOCTH B paMKax
JTUCITUTIIIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma Oaio

B OHeHKa 10 MPOMEK

YTOUYHOH aTTecTalnu XapakTeprcTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH
MO TUCIAILIN "
HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITy0OKOe 3HaHHE y4eOHOro MaTepHaa
o191 10 100 «3a4YTeHO» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOTIOJTHUTENBHOM TNTEepaTypoil, pexome
«OTIINIHO H/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUsl, TP

YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONepHpyeT NPHOOPETEHHBIMU 3HAHUSAMH, yMe
HUSIMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.




CTyneHT IeMOHCTpUpPYeT c()OPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIL: OCHO

JIBHOY)

o1 76 10 90 «3a4YTeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHbIC OIINOKH, HETOYH
«XOPOLIO» 0CTH, 3aTPYAHEHHUS IIPH aHAITUTHYECKUX OIIEpaLsX, IEPEHOCE 3HAHUH U yMEHUH Ha H
OBBIC, HECTAH/IAPTHBIC CHTYALlH.
CTyzeHT AeMOHCTPHUpYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
ot 61 1o 75 «yIIOBJIETBOPUTENH | TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHI, HABBIKOB IT0 HEKOTOPEIM JUCIUILIHHAPHBIM K
HO» OMIICTEHIMAM, CTYACHT MCIBITHIBACT 3HAUUTEIbHbBIC 3aTPYJHCHUS IIPH ONEPUPOBAHN
Y 3HAHUSAMU U YMCHUSMH IIPU UX NIEPEHOCE Ha HOBBIC CHTYALMH.
«we 3auTeHO» / V crynenra He c¢(OpPMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTEHIIUH, TIPOSIBIISIETCS HEIOC
oT 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa) P - 1P
TaTOYHOCTb 3HAHMIl, YMEHHUH, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuyIuIMHapHBIe KOMIIETEHIMH He chopMHUpoBaHbl. [IpOsBIACTCS MOJHOE WM NIPAK
ot 0 1o 40 «HEYJOBJIETBOPUTE

THYECKU ITOJHOE OTCYTCTBUE 3HaHHfI, yMeHI/II‘/'I, HAaBBbIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 IlpumepHbIii IepedeHb BOMPOCOB M0 TeMaM

Tema 1: Jy1eMeHTHI JIUHEHHON aaredpbl

1.CdopmynupoBaTh CBOHCTBA ONPEACTUTEICH.

2.Yro nazpiBaeTcs Marpuei? [lepeunciants BUIbI MaTpUL.

3.Yro Ha3pIBaeTCA MPOU3BEAECHUEM MaTpULl?

4.Yto Takoe cucTeMa JIMHEHHbIX anreOpanyeckux ypaBHEHUH, pelieHue CUCTEMBbI?
Tema 2: AHaIMTHYeCKAsA reOMeTPHS Ha IVIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBAIOT OOIMM YpaBHEHUEM MPSIMOi?

6. Kakoe ypaBHEeHUE Ha3bIBalOT YpaBHEHUEM IIPSIMOM B OTpe3Kax?

7. YTO Ha3bIBAECTCS OKPYKHOCTHIO?

8. ®opmyria BBIYMCIEHUS YIila MEXAY ABYMS IPSIMBIMU.

Tema 3: DjaeMeHTHI

NPOCTPaHCTBE
9.4To0 Takoe BeKTOp?
10.Kakue BeKTOpBI HAa3bIBAIOTCS KOJJTMHEAPHBIMU?

11. Yo Ha3bIBaETCS CKAJISIPHBIM IIPOU3BEACHUEM BEKTOPOB?

12. HeoOxoamumoe ¥ TOCTaTOYHOE YCIIOBHE MEPIICHIUKYISIPHOCTH JIBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenne B ananus

13.late onpenenenue npezaena GQyHKIUU B TOUKE.

14. [latb onpenenenne 0ECKOHEYHO Malol (DyHKIIMH.

15. Ilepeuncnute cBolCcTBa OECKOHEUHO MaNbIX (PYHKIIHH.

16. Onpenenenne TOYKN pa3pbiBa MEPBOTO PoOAA.

Tema S: [ludgdepenunanbHoe HCHUCTCHUE

17.410 Ha3bIBaeTCS MPOU3BOIHON (QYHKIIMU B TOUKE?

18. YTo Ha3bIBAIOT AKCTpEMyMaMH PyHKIUH?

19. CopmynupoBaTb HEOOXOIUMOE YCIOBHE CYLIECTBOBaHMS 3KCTpeMyMa (YHKIHMH B

TOYKCE.

BEKTOPHOH ajreOppl W AaHAJIUTHYECKOH TreoMeTpUM B

20. ChopmynrpoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAaHUS Nepernda rpapuka GyHKIUN

B TOYKC.

Tema 6: UnTerpajibHOe HCUHMCICHHE

21.Yto Takoe nepBooOpazHas GyHKIUU?

22 KaxkoBa (hopMyna MHTETPUPOBAHUS IO YACTAM?

23. KakoBa (hopmyIia 3aMeHbI IEpEMEHHON B HEOTPEAEIEHHOM UHTEerpaie?

24. Kak BBIYHCISIOTCS TUIOIAIN TUIOCKUX Guryp?

Tema 7: luddepeHunanbHbie ypaBHEHUA

25.Kakue ypaBHeHus Ha3biBatoTcs aupdepenuumansapiMu? ChopMyIHpoBaTh OCHOBHBIE

IIOHATHS.



26.Kakue nu¢pdepeHuunanbuple ypaBHEHUs HA3bIBAIOTCS ypaBHEHHUSAMHU |-ro mopsjaka c
pa3eNaoIUMUCS TEPEMEHHBIMU?

27.Kakue ypaBHEHHS Ha3bIBAIOTCS OJHOPOIHBIMU AU PEpeHIINATbHBIMUA YPABHEHUSIMU?

28.Kakoe ypaBHEHHE HA3bIBACTCS XapaKTEPUCTUUECKUM?

Tema 8: Paabl

29.CdopmynnpoBaTh NpeaebHBIN MPU3HAK CPABHEHUS YHCIIOBBIX PSIOB.

30.ChopmynupoBats npusHak Jlamambepa.

31.Kakue uncioBble psiibl HA3bIBAKOTCS 3HAKOTIEPEMEHHBIMU?

32. Uto Takoe 00J1aCTh CXOAUMOCTH CTEIIEHHOTO psiaa?

Kpamkue memoouuecxue ykazanus
CobecenoBaHue MPOBOIUTCS MOCIIC U3yYEHUS COOTBETCTBYIOIIEH TEMBI.
IIxana oyenku

No Bammer* Onucanue
1 25-30 CraBUTCs, €CJIU CTYACHT NOJHOCTBIO OCBOMI MaTepHall
2 20-24 CTaBuUTCs, €CIM CTYACHT AomycKkaer 1-2 ommoku

CraBuTCS, €CIU CTYACHT M3JIaraeT MaTepHal HEMOJIHO U JIOIYCKaeT HETOYHOCTH B OIPEICIICHH
3 10-19 Y TIOHATUH WK (GOPMYIUPOBKE MPABHUII, H3JIaraeT MaTepHall HEMOCIEAOBATENEHO U JOMYCKAET

OLIHOKH

CraBuTcCs, €CIIM CTYJCHT 00OHapy)KMBAeT He3HAHHE OTBETAa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 0TI

4 6-9 yCKaeT OMIMOKH B ()OPMYITHPOBKE ONPEICICHUI U TPABIJI, HCKAKAIOIIUE UX CMBICI, OECTIOPSIT
OYHO M HEYBEPEHHO H3JIaraeT MaTepHai

5 0-5 TIposiBiIsieTcs MOJIHOE MIIM NPAKTHYECKU MOJIHOE OTCYTCTBHE 3HAHUI.

* MoryT OBITh H3MEHEHBI TIPU YCIIOBUM COXPAHEHUS TPOITOPIIHIA.
yT y

5.2 UtoroBbIii TECT

3ananue 1.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA H

3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

( 5 8 -3 -5

|0 2

oo 1 -7
0

Lo

OHpeI[eJ'H/ITeJ'IB MaTpHulbl

1)-21
2) 20
3) 30
4) -10
5) 10
OTBeT:

O0ocHOBaHUeE:

3ananme 2.
IIpouuTraiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3anuIIUTEe apryMEHThbl, 000CHOBBIBAIOIIIME BbIOOP OTBETA

2 5 -1 0 4 1
Marpuma -3 7 1 |-Marpuma g_|5 -4 _2)|. IIpoussenenne marpun A n B paBHoO:

o 2 3) 1 3 -2

% -15 -6
1) AB =|36 -13 -13|
Lls 1 —10J



OtBeT:

O06ocHOBaHue:

3ananue 3.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA U

3alMUIIUTE AaPIr'YMEHTDI, OﬁOCHOBBIBaIOIIII/Ie BblﬁOp OoTBETa

—2X, +4X, + X, =6

Pemenuem cucremsbl X, +2x,=4 SIBJISIETCSI CIIEAYIOIIUI BEKTOP:
3X, + X, —2X, =6

1) (2;0; 0)

2) (-3;2;0)

3)(2;2;2)

4) (0; 2; -2)

5) (-2; 0; -2)

OTtBeT:

O0ocHOBaHUE:

3aganue 4.
IIpoumTaiiTe TeKCT 3aJaHUNA, pelIMTE 3a1a4y, BbINOJHUB HEOOXOAUMbIEe PACUYETHI.
3anummTe OTBET B BH/IE YMCJIA U PelleHne

- -

Haiinute ckansproe mpousseaenue BektopoB a = (3; 2, -1) u b = (0; 5; -1) .
OtBer:

Perienue:

3ananme S.
IIpounTaiite TeKkcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H

3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA
YrinoBoit kodhpunueHT npssmoit 8X+6y-7=0 paBeH:

17
)3



O0ocHOBaHUE:

3aganue 6.

IIpounTaiite TekcT, BbIOEpHTE BCE (00UH UIU HECKONbKO) IPABUJIbHBIE BADHAHTHI 0TBETA H
3aNUIINTe AapTYMEHThI, 000CHOBBIBAIOIINE BHIOOP 0TBETA

VYpasuenue Boicotbl AH B Tpeyronbauke ABC ¢ koopnunaramu A(3;0), B(2;-4), C(8;7) umeer
BUJL:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Otser:

O0ocHOBaHUeE:

3amanme 7.

IIpouuTaiiTe TEKCT 3aJaHMs, PELIUTe 3a7a4y, BBINOJHHUB HEOOXOAUMbIE€ PACYETHI.
3anummTe OTBET B BU/IE YHCJIA U pPellleHue

Haiigure paccrosinue ot Touku A(6;3) o npsmoit 12x+5y-22=0.

Ortger:

Pemenue:

3ananmue 8.
IIpounTaiiTe TeKCT 3aJaHMs, pelIUTe 3a1a4y, BBINOJHHUB HEO0XOAHMbIe PACUETHI.
3anummTe OTBET B BH/IE YHCJIA U pellleHue

- -
Haiinure o0ObeM mHMpaMuabl MOCTPOCHHOW Ha BekTopax a =(2,3;4) ; b =(1 2, -5);
N

c=(0; 41).
OrTBer:

Pemenne:
3aganue 9.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTE aprYMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA



- i 4x* —3x-1
CICJII - >
D 3x? — 2% —1
1)

2) 0

paBeH:

3 4
) 5
1 5
) 4
5) 20
OtBeT:

O0ocHOBaHUE:

3ananue 10.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA
2x-3
X
[Ipenen GpyHkuuu fjm | — paBeH:
X—> o
X+1

1) ©
2)0
3 3

)e

st

2
e
1

5) —
€

OTtBeT:
O06ocHOBaHUE:

3aganme 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIMTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

[TpousBoanas ¢pynkuuu y = In(sin  X) paBHa:

1) y =tgx
2) y = ctgx
3) Yy =—
sin x
1
4y =—
X
. 1
5y =
COS X
OtBeT:

O0ocHOBaHUE:



3aganune 12.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKONILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anuIIuTe AaPryMeHThbl, 000CHOBBIBAKOIIHE BHIOOP 0TBETA

Omnpenenute UHTEPBAIBI BO3pAcTaHUA QYHKIMU Y = 5x* -10x°:
1) (—o0;0) U (1,5;+0)

2) (1,5;+0)

3) (0;2)

4) (—0;0) U (2;40)

5) (—e0;+0)

Otser:

O0ocHOBaHUE:

3ananme 13.
IIpounTaiiTe TeKCT 3aJaHMs, pelIMTEe 3a/a4y, BBINOJHHUB HEO0XOAUMbIe PACUYETHI.
3anuiuTe OTBET B BH/IE YHCJIA U pelieHue

Haiigure 3HaYeHHWe HEWM3BECTHOM X, IpH KoTopoi ¢ymkmus Y = X — In(1+ x) umeer

KCTPEMYM.
OTtBeT:

Pemenne:

3ananmne 14.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTEe 3a/a4y, BBINOJHUB HEO0XOAUMbIE PaCUETHI.
3anuiuTe OTBET B BH/IE YUCJIA U pelieHne

v o 2
Haiinure momane Gurypsl, OorpaHHUEHHON IMHUSAMHA Y = 5X+2X" m y =1+ 4X.,
Ortser:

Pemenne:

3aganme 15.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe aprYMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

dx

—————— paBeH:
cos 2 (2x + 3) P

NHuterpan I

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

1
3) Etgx +C

1
4) Ectg 2x+3)+C

5) 2ctg (2x+3)+C
OTBeT:



O0ocHOBaHUE:

3aganue 16.
IIpouuraiiTe TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

Jlns pemenust mudepeHnnaIbHOr0 ypaBHEHUS y" — 2y’ + y = 0 CIEIyeT:
1) HermocpeICTBEHHO TPOUHTEIPUPOBATH 3TO YPaBHECHHE

2) cnenath HOACTAaHOBKY y' = p, y”" = p’

3) caenaTh MOACTAHOBKY y' = p,y” = pp’

4) COCTaBUTP U PEIINTH XapaKTEPUCTUIECKOE YPABHEHHE

Ortser:

O0ocHOBaHUE:

3ananue 17.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anuIInuTe ApryMeHThbl, 000CHOBBIBAIOIIHE BLIOOP OTBETA

O61mee pemenne qupHEepeHINATEHOTO YPABHCHHS y' + X = 5 UMEET BUJI:
2

1) y:5x—x?+C

2

2) y=X—+C
2

3) y=5x+C
2

4) y:5x+X—+C
2

OrtBeT:
O0OocHOBaHHUeE:

3aganmue 18.
IIpouuTaiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

Oob11iee penieHre HEOAHOPOAHOTO JTMHEWHOTO U] PepeHInanbHOro ypaBHEHUS! BTOPOTO
nopsiaka y”+ y'—12y = 0 UMeeT BUJ!

1) ce™ +cCe”

2) Ce”

3) 3C,x-e"

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

Ortser:

O0ocHOBaHUE:

3apanmue 19.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMEHThbl, 000CHOBBIBAIOIIIME BBIOOP OTBETA
OO6mmii uneH psajga a, = % . Torna yeTBepThIii WieH psaa a, paBeH:
n +



1y 2
17
2) 0
3) 2
4) «

OTtBeT:

O0ocHOBaHUE:

3aganue 20.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

I/IHTepBaJ'IOM CXOOUMOCTH CTCIICHHOT'O psaa Z _—
n N5’

SABIACTCA:

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

O6ocHoBaHuE:
Kpamkue memoouueckue ykazanus
I[ITM copepxaT TECTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIbKUX IMPABHIIbHBIX
OTBETOB, BBOJI YHCJIA.
IlIxana oyenku

Ne Bbamner Omnucanue
1 19-20 3a/1aHue BBIOJHEHO MOJHOCTHIO M ITPABUIILHO
2 16-18 3agaHue BHIIOIHEHO MOJTHOCTHIO M IPAaBIIIBHO, HO PELICHUE COAEPIKUT HEKOTOPBIE HETOYHOCTH
Y HECYIIECTBCHHBIE OMIHOKH
3 9-16 3amaHne BHITIOIHEHO HE MOJTHOCTHIO, C CYIMIECTBEHHBIMH OIIUOKaMH, HO TIOAXOM K PEIICHHI0,
Jiesl PEIICHHUS], METO T IPABHJIbHBI
4 1-9 3aaHune BBIMOJHEHO YaCTHYHO, MIMEET ONIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHUS Ha OCHOBE IT
PABIIBHBIX METOJIOB U UJICH PEIICHHUS.
5 0 3agaHue He BBITOJIHEHO

5.3 IIpumepsl 3a1aHUi A1 BBIIOJIHEHUS KOHTPOJIbHBIX padoT

Kountpoabsnas padora Nel «jeMeHTbI TUHEHHOH ajredpb»

1. Pemuth cucteMy JTUHEHHBIX anredpandyeckux ypaBHeHHI MeTonoM Kpamepa, mpu 3Tom
OTIpeNIeIUTENb A BBIUUCIUTH 10 MPaBUILY TPEYTOJIbHUKOB

(x+2y+z2=4
3x-5y+3z=1
{2X +7y—2=28
2. Pemmnth cucreMy JTUHEHHBIX anreOpanyeckux ypaBHeHH MeTtonoMm Kpamepa, npu 3Tom
OIPEIEIUTEND A, BBIYUCIUATH PA3JIOKUB 110 IIEPBON CTPOKE
(2x —y+4z =15
3Xx—-y+z=28
{— 2X+y+2=0
3. PemuTh cucteMy JUHEWHBIX anreOpandeckux ypaBHeHHH MeToqoM Kpamepa, mpu 3Tom
OTpeAeNuTeNb A, BBIYUCIUTh PA3JI0KHUB I10 BTOPOMY CTOJIOLY



(4x -3y +22=9
2x+5b5y-3z=4
{5x+6y—22 =18
4. PemmiTh CUCTEMY JTUHEHHBIX alreOpandecKkux ypaBHeHUH MeToioM Kpamepa, mpu s3Tom
OIIPEJIETIUTENb A, BBIUUCIHUTD, IOJIyYUB HYJIU B KAKOM-JIHOO CTONIOIE U Pa3JIOKHUB I10 HEMY.
(2x-y-z2=4
3x+4y-2z=11
{3x—2y+4z =11
5. Pemmnthb cructemy JMHEMHBIX adre0OpanyecKux ypaBHEHH MaTPUUHBIM METO/I0M
(x+y-z=1
J 8x+3y-6z=2
{—4x—y+3z =-3
6. Pernth cuctemy NTMHEHHBIX anredpandeckux ypaBHeHU metoaom ["aycca
(X+y-2=6
2x+3y—-4z=21
{7 X—y—-32=6
7. Haiitu o61miee pemenue HeogropoaHoii CJIAY.
(2%, +4X, +6X, + X, — X, = 4,
X, +2X, +3X, + X, = 2,
|3x1+6x2 +9x, +3X, =6,

{?;x1+6x2 +9X, +2X, — X, = 6.

KonTpoabHasi padora Ne2 «AHAJTUTHYECKAS] T€OMETPHSI HA IJIOCKOCTH»

1. Jausr Bepruusl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHEHHS BceX CTOPOH B
oOuiem BHIE.

2. Jlanbr Bepimuabl Tpeyronsauka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHHs BceX BBICOT B

obmewm Buge (AN, ,BN ,,CN ;).

3. Hanbr Bepumnbl TpeyronbHuka A(1;0), B(-1;4), C(9;5). Haiitu ypaBHEHUs BceX MeIHaH B
obmem Buge (AM ,,BM ,,CM ;).

4. lausl Bepuuabl Tpeyroipauka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. Nausl Bepumnnbl Tpeyronbauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHeHUsI psAMBIX AE U AE |

MPOXOIALIMX MO yIriIoM 45 "k AC.

6. Janbr Bepmnabl Tpeyroibauka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B,, CHMMETPUYHYIO
Touke B otHOCcHTENBHO AC.

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

8. Haubl Bepumnbl Tpeyronbuuka A(4;-3), B(7;3), C(1;10). Haiitu ypaBHeHue mpsiMoii CC ,,
IpoXoAsIIel nmapamuieasHo AB.

9. Jlans! BepimHbl TpeyroibHuka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsimoii CS, ecnu

BS
TOuYKa S Takas, 4T0 — = 2.
SA

10. Jausl Bepiunbl Tpeyroibauka A(-3;-3), B(5;-7), C(7;7). Haiiti qymuny croponst AB.
11. Jlausl Bepiuabl Tpeyrosibauka A(-3;2), B(2;-4), C(7;7). Haittu monians tpeyroasauka ABC.



2 2

. X y . .
12. Jlano ypaBHEeHHE KpUBOM BTOpOro nopsajaka — + — = 1. Haiitu BenuunHy noiyocei.

49 25

2
o X 2 o
13. laHO ypaBHEHHE KPUBOM BTOpOro nopsiaka — — Yy~ = 1. HaliTu KOOpJIMHATHI BEPIIIHH.
4

2 2

. X y .
14. JlaHo ypaBHEHHE KPUBOI BTOPOIO OPsIKA g + E = 1. HaliTu 3KCIIEHTpUCUTET.
X 2 y 2
15. laHOo ypaBHEHHE KPHUBOUM BTOPOTO MOPSIAKA E - 5 = 1. HaiiTu ypaBHEHHSI aCUMITOT.

KonTtpouabnas pabora Ne3 «BBenenue B aHamu3»

Hajitu npeaesbl GpyHKuuii

L 4%x° - x+5
' XIETJ x®+3x%+1’
5 | x> -1
!_rD x?2-2x-3"
1-—cos 4x
3. 1 ;
I!m X -sin X
; x+1)
4¢nn[ j
X—> 0 X_3

HccnenoBarth (yHKIHM HA HeNPEePbIBHOCTH, HAliiNTe TOYKU pa3pbiBa, YKAKHTE
XapakTep pa3pbiBa.

X+4 npu X< -1,
1.y={x"+2 mpu -1<x<1,
{ 2X npu X >1;

1

2.y =92"BTOYKAXx =0, X = 2 .

KonTpoabnas padora Ned «/luddepennpanbable ypaBHEHUS»

1. Haiinute uactHOoe pemeHue aAnd(EepeHIUnaTBHOTO YpaBHEHHUS C Pa3JIeNsolUMUCS
HepeMEeHHBIMHU ydy — xdx = 0, y(3) = 5.

2. Haiinute oOmee pemenue audGepeHInalIbHON0 YpaBHEHUS C  Pa3AeisIOIUMUCS
HepEMEHHBIMH 3xdx — 2xdy = dx + dy.

3. TIpounTterpupyiite 0qHOPOAHOE AU DepEHIIMATBHOE YPABHEHHE 3xyy =y~ — 4x°.

4. TIpounrerpupyiite JuHeiHOE MU PEPEHIIHATLHOE YPABHEHHE Y + 2y = 4X .

5. Onpenenure i QUG PEPEHIINATEHOTO YPaBHEHUS y = 2x°y° — 2xy .

6. Haiimure obmiee pemenue nuddepeHManbHoro ypaBHeH:s: y = X +Sin X .

7. Haiimure pemenne nudepeHnanbHOro ypapHeHus y y° =1, yIOBIETBOPSIOMIETO

3aJIaHHBIM HAYaJIbHBIM YCIOBUAM y =1,y =1 mpu X=0,5.

8. Haiinure ol1iee pemieHue JIMHEHHOTro OAHOPOIHOrO0 U dhepeHIINaTbHOrO YpaBHEHUS
y —16y=0.

9. Haiinure o01iee perieHne JMHEHHOro He0JHOPOAHOT o 1 (hepeHIInaIbHOTO YpaBHEHUS
y —y=e’.



10. Haligute yacTHOE pemenue auddepeHManbHOro ypaBHEHH s, YAOBIETBOPSIONIErO
3aIaHHBIM HAYallbHBIM YCIOBUAMY —y = 2(1—x); y(0) =y (0) =1.

KounrpoabHnas padora Ne5 «Psabi»

“ (n+2)°
1. MccnenoBaTh Ha CXOOUMOCTD PsJl z ;

—————— , IPUMCHUB HEOOXOAMMBIN MPU3HAK
3N +n-1

CXOJAUMOCTH PAaa.
* In-1
2. UccnenoBaTh HA CXOUMOCTbH PsiJT Z m , MPUMEHMB Mpu3HaK J[amamOepa.
5 5 (n+1)!
3. UccnenoBaTh Ha CXOUMOCTD PsJl Z (
n=1

“ C0S 2(:‘\/nT)

4. UccnenoBath Ha CXOAUMOCTb Psif Z 3\/— 5 , IPUMEHMB NIEPBbIN MPU3HAK CPABHEHHUS.
n(n® +2)

n+3_ .2
", MPUMEHUB paJiiKaIbHbIN NTpu3HaK Komim.

n=1

©

n
5. MccnenoBaTh Ha CXOAMMOCTB PSIT ) ﬁ , IPUMEHMUB BTOPOM IIPU3HAK CPABHECHMUS.

14/(7n = 5)°
6.1 5 :
. UccnemoBars Ha CXOIUMOCTD P R
P o1 (3N =1)In(3n -1)

IMPUMCHUB UHTCT paJ'ILHLIfI IIPpHU3HAK

Kommn.

© n

7. UccnenoBaTh Ha YCIOBHYIO CXOJMMOCTh 3HAKOUEPEAYIOIIUMUCS Pl Z
n=1

7 » 11O IIpPU3HAKY

JleliOHuIA.

0 n
8. HaiiTn MHTEpBAI CXOMMOCTH CTENIEHHOTO Psija, IPUMEHMB npu3Hak Janambepa ). &7 .
n=1 n (n + 1)
Kpamxue memoouueckue ykazanus
KontponbHas paboTa MO3BOJSIET ONpEAEINTh YPOBEHb YCBOCHHMsA Marepuana. Ilepen
BBINOJIHEHHEM KOHTPOJIbHOM paboThl HEOOXOIMMO 03HAKOMHTBCS C TEOPETHUECKUM MaTepHAIIOM,
IPEJICTAaBICHHBIM Ha JIEKLUH, IPOpadO0TaTh METObI PELICHUS 3a7a4, PACCMOTPEHHBIX B TUIIOBBIX

npuMepax. 3a pa3bICHEHHEM TPYAHO YCBaMBAEMbIX BOIIPOCOB Kypca HEOOXOJMMO 00paTUThCS K

PO IaBaTelIio.
Llkana oyenxu
Ne Bamsr Omnncanne
1 20-25 3amaHne BBITIOIHEHO MOJHOCTHIO U MPABMIIHHO
2 15-19 3aaHKe BBINOJIHEHO MOJHOCTHIO, HO PEIICHHUE COJIeP)KUT HECYIIECTBEHHbIE OIINOKHI
3 10-14 3agaHue BHIIIOJIHEHO HE TIOJIHOCTBIO WITH COAEPKUT CYIIECTBEHHBIE OLIMOKU
4 6-9 3agaHre BBITOJHEHO YaCTHYHO M COJEPIKUT CYyNIECTBEHHBIE OMIMOKHI
5 0-5 3agaHne He BHIITOJTHEHO

5.4 BapuaHThl HHIMBUAYAJIbHbBIX JOMAIIHUX 32JaHU I

NupuBunyansHoe nomamHee 3aganue Nel «3JieMeHTHI JTHHETHON aaredpbn»

1. BeruncauTs onpenenurenb
-2 4 -6 8

5 3 1 3
4 -5 -1 -5
-3 2 8 -2




(1 -1 2 ) (1 4 \

2. Berunciuts (A-B),ecmiA=(3 4 -5[B=|2 -3].

s 2 1] |1 -2
(1 2 3
-1 0 2 1 2
3. Beraucnuts (3BA+CB), ecnu a = |0 1 3 |B-= [ J'C - [ J
0 2 -1 0 1
1 2 -1
3 5 0
4. Beruuciure 00paTHYIO MaTpUIy A" 10 OTHOLIEHHIO K MATPUIIE A = 0 1 -2
4 -2 1

NuauBuayajibHoe [oMainHee 3agaHue Ne2 «AHaJIMTHYECKAasi TeoMeTpPHUsl Ha
IJIOCKOCTH
1. Jaust Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct ABC.
2. Nannr ae Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHHYECKOE YpaBHEHHE MpsiMoit AB.
3. Jlaus! koopauHathl BepiuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
o6bem mupamuiel ABCD.
4. JlaHbl KOOPAMHATHI BepIIuH mupamMuabl A1A2AzA4. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu momnaas rpanu A1A2As.
5. Jlanbl KOOpAMHATHI BEpIIMH TUpaMuasl A1A2AzA4. A1 (3; 2; -2), A2(1; 3; 1), A3 (6; 2; 0), A4 (0;
2; 2). Haiitu paccrostnie ot BepiiiHbl A1 710 pedpa A2As.
6. Jlansl koopauHathl BepinnH mupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBpTe ypaBHEHHE IIJIOCKOCTH, IPOXOASIIUX Yepe3 BepunHy A napasuiensHo rpanu BCD.
7. lansl koopauHathl BepiuH 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.

HupuBuayanbHoe nomaiinee 3aganue Ne3 «/Iudpepennuanbioe ncuncienue»
1 Haiitu npousBoaHyt0 GyHKIMH Y = VX Yy2x+3.

5 2
2. Haiitu npenen ¢pyHKuu lim w
row 3X° +4x% - x
sin x

3. HaiiTu nmpou3BOJHYIO CTENIEHHO-TIOKA3aTeNbHON QyHKIMM y = cos X" *.

([x=Int
4. Haiitu npoun3BoaHyto QyHKINH, 3aJaHHOM apaMeTpU4ecK | ,
ly=t

5. Haiitu nmpon3BoHyr0 QYHKIIUH, 3aIaHHON HESIBHO X° + y° —4x -9y +5=0.

I/IH}II/IBI/IJIyaJ'IbHOC JAoOMalIHEE 3alaHue Neq «I/IHTeI‘paﬂbHOC HCYUCTICHUC

1. HaliTu Heonpe1eNeHHbII HHTErpa J' (6x° +8x + 3)dx .

o o 1
2. Haiitn HeonpeaeneH bl HHTErpal J' ———dx.
9x° +16
2
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Kpamxue memoouueckue ykazanus

ITpu Bemmosnnenun W13 HEoOXOOMMO MCIIOIB30BaTh TEOPETUUYECKUN MaTepHal, JenaTh
CCBIJIKM Ha COOTBETCTBYIOILIME TEOPEMBI, CBOICTBA, (popmysbl u Ap. Pemenne W13 BoinonHseTcs
HOJIPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIbHbBIE CCHIIKH.

Llxana OUYEHKU
Ne Bbamnel Onucanue
3aaHus BBITIOJIHEHBI MOJHOCTHIO M MTPABUIILHO, paboTa o(opMIIeHA COTIIACHO TPEOOBaHUSIM, pe

1 20-25
HICHHE COJIPIKUT HEKOTOPhIE HETOYHOCTH.
2 15-19 3a/1aHus BBINOIHEHBI OJHOCTHIO, C HECYIIIECTBEHHBIMU OLIMOKAMH, HO TIOJXO K PEIICHHIO, U/
sl pelIeHNs, METO PABIIIBHBI, paboTa 0popMIIeHa COTTIACHO TPEOOBAHHUSIM.
3 10-14 3amaHusl BBINOJIHEHBI MOJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO IOJXOJ] K PEICHUI0, HIes

peleHys, MeTo| TPaBIJIbHBI, paboTa oopMIIeHa HE IO TPeOOBAHHSIM.
4 6-9 3agaHye BHITOJIHEHO YaCTUYHO M COIEPIKUT CYIIECTBEHHbIE OIINOKH
5 0-5 3amaHre He BHITIOIHEHO HJIH BHIITOJHEHO HETPABMIIBHO.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Henstmu ocBoeHus yueOHOM TUCHUIUIUHBI «MaTtemMaTukay sSBIsSIOTCA:

- O3HAKOMJICHHE C OCHOBHBIMU MOHSATUSMU MaTEMATUKU;

- OCBOCHHE METOJIOB M CIIOCOOOB pElICHHs] MATEMaTHYECKUX 3a]1aY;

- pa3BUTHE JOTUYECKOTO U AITOPUTMUYECKOTO MBIILJICHUS;

- OBJIaJICHUE OCHOBHBIMHU METOJAMU UCCIIEI0BAHMS;

- BBIpa0OTKa YMEHUSI CAMOCTOSITEIbHO PACHIUPSITH MAaTEMAaTUYECKUE 3HAHUS U ITPOBOJIUTH
MaTeMaTUYeCKUI aHaJIN3 IPUKIIAAHbIX 3a/a4.

3ajayaMu TUCUUIUIMHBI «MaTteMaTuKay siBISIOTCS:

- oOyueHue CTYJEHTOB METOJlaM MAaTeMaTUKH, HEOOXOAUMBIX MM TpU H3YUYECHUU
OCTaJIbHBIX KYPCOB;

- IPUBUTHE CTYJI€HTAM HaBbIKOB UCCJIEIOBAHUS C UCIIOJIb30BAHUEM METOJIOB MAaTEMAaTHKH;

- 00y4YeHHE CTY/ICHTOB METO/IaM JIOTHYECKH CTPOTOro MOCTPOCHHUS IOKA3aTEIbCTB;

- (hopMHpOBaHHE HABHIKOB U YMEHUI, HEOOXOAUMBIX MPH MPAKTUYECKOM MPUMEHEHUU
MaTEeMaTUYeCKUX UJIeH U METOJIOB JUIsl aHAJIM3a U MOJICTTUPOBAHUS CIIOKHBIX CUCTEM, ITPOLIECCOB,
SBIICHUH, JIJIS IOMCKA ONTUMAJIbHBIX PEIICHHI U BEIOOpa HAMIIYUIIUX CIIOCOOOB pean3aliii.

[TnaaupyeMbIMu pe3ysbTaTaMi O0YYCHHUS 10 TUCIUIUIHHE (MOIYIIIO), SIBJISIFOTCS] 3HAHUS,
yMeHHsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3yslbTaToB OOYyUEHHUS MO AUCHHUIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30oBaTEIbHOM MPOrpPaMMBbI,
npeJcTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y4YEeHUS TUCIUILTHHBI (MOTYJIs)

PesyneTaTel 00y4eHus M0 TUCTIUTUTHHE
Konu Konun
HasBanue (hopmymHIpoBKa
OIIOII BO, (opmymmposka WHAUKaTOpa Kon
COKpaIiCHHOC KOMIIETEHITUHU NOCTHUKCHUA pe3yiib DopMyIupOBKa pe3ysbTaTa
KOMIIETEHIIUN
Tara
07.03.01 OIIK-4 : OIIK-4.1x : PJI1 3HaHWe | OCHOBHBIX ITOHATHI U METOIIOB
«Apxurektypa» | CrnocobeH [IpoBoauT monck MaTEeMaTHYECKOTO anrapara
(b-AP) NPUMEHSThH IIPOCKTHOT'O P2 | YMeHue | mpuMEHSTh METObI
METOUKH pelieHus B MaTeMaTHUYeCKOTO afrmapara
oTIpeJIeNIeHuUs COOTBETCTBHUH C MIpY PENICHUH 3aa4
TEXHUICCKUX OCOOEHHOCTAMHU PJ13 HaBpik | mcnoab30BaHUS OCHOBHBIX
apamMeTpoB 00BEMHO- HOHATHUH, GOPMYJ U METOJI0B
NPOCKTUPYEMBIX | TITTAHUPOBOIHBIX MaTeMaTU4ecKoro anmnapara
00BEKTOB peLieHuii u [IPU CaMOCTOSITEJIbHOM
CPEIOBBIX KaueCTB pelleHny 3a1au
MIPOEKTHPYEMOTO
00BeKTa
OIIK-4.2k : PJI1 3HaHUEe | OCHOBHBIX MOHSITHUA U METOJLOB
Omnpepenser MaTEeMaTHYECKOTO amrapara
KOHCTPYKTHBHBIC P12 | YMenue | mpuUMeHSATb METOBI
TpeGOBaHUS K MaTEeMaTHYECKOTO amiapara
OCHOBHBIM THIIAM TIPH pEIICHUH 33124
3[aHUH 1 PJI3 HaBpik | mcronb3oBaHus OCHOBHBIX
oOBeKTaM MOHATHUH, (GOPMYIT U METOJIOB
KalmuTaJIbHOI'O MaTEeMaTUYeCKOro ammnapara
CTPOUTECJIbCTBA ITPHU [IPU CaMOCTOSITEIbBHOM
MOUCKE MPOEKTHBIX pelleHy 3a1au
peuieHni
VK-1: VK-1.1B: PJI1 3HaHHWe | OCHOBHBIX IIOHSITHH M METOJIOB
Crnocoben HemoHcTpupyer MaTeMaTHYeCKOro anmnapara
OCYUIECTBIISITH 3HAHHE
TIOUCK, 0COOCHHOCTEH
KPUTHYCCKHIA CHCTEMHOTO U




aHaJIN3 M CUHTE3 | KPUTHIECKOTO
nHpOpMAaIInH, MBIIIICHUS,
TIPUMEHSTD apryMEHTHPOBAaHHO
CHUCTEMHBIN ¢dbopmupyer
MOIXOJT IS coOCTBEHHOE
pemeHus CyXJICHUE U
MOCTABJIEHHBIX OLICHKY
3a1a4 uHpOpMaIUH,
MIPUHUMACT
000CHOBaHHOE
peuieHue
VK-1.3B: P12 YMeHue | mpuMeHSTb METOJIbI
AHanmusupyer MaTEeMAaTHYECKOTO ariapara
3a71a4y, BeIICIIAS TIPY PEIICHUH 33124
ee GasoBbIe P3 HaBpik | ucnons30BaHMs OCHOBHBIX
COCTaBIISIONINE MOHATHUH, HOPMYI U METOJIOB
MaTeMaTHYECKOTO amrapara
TP CAaMOCTOSTEIIEHOM
pemeHnn 3a1a4d

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadu

BOCIIMTaHUA TapMOHUYHO

pa3BHTOﬁ, HanHOTHqHOfI 1 CoOHUaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaAUuIIUOHHBIX
pOCCI/IfICKPIX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKUX HGHHOCTefI, MMpEaACTaBJICHHLIC

B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHMS

BocnurareabHble 32124 @opmMupoBaHHe HEHHOCTeH

eneBble OpUEHTHPHI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U TTATPUOTU3MA

Bocmuranune YBAXXCHUS K UCTOPHUH U

Co3ugaTenbHBIN T
KynbType Poccrnn t Py

CucTteMHOE MBITIIJICHHE
['HOKOCTH MBIIILICHUS
CaMOCTOSTEIBHOCTD

®opMHUpPOBaHUE TyXOBHO-HPABCTBEHHBIX IIEHHOCTEM

DopMUPOBAHUE OTBETCTBEHHOI'O

Co3uIaTenbHBIN T
OTHOILEHHUS K TPYLY A pya

BHUMAaTENBLHOCTD K IETAIISIM
CHCcTEMHOE MBIIIICHUE
I'uOKOCTH MBIILIEHUS

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJIEHHS

Pa3BuTre mo3HaBaTeIbLHOTO HHTEpECA U

Co3unaTensHBIN TPy
CTpEMJICHUSI K 3HAHUSM

BHMMAaTEIHHOCTD K JETAISAM
I'u6GKOCTh MBIIIICHUS
CrpemiieHre K MO3HAHUIO U
CaMOPa3BUTHIO

®opmMupoBaHHE KOMMYHHMKATHBHBIX HABBIKOB M KYJbTYPhI 001LIEHH

DopMHpPOBaHUE HABBIKOB ITYOJIUYHOTO

o Co3unaTensHBIN TPy
BBICTYIUUICHUA U IMIPE3CHTAINU CBOUX UJCHU

BHUMATEILHOCTE K IETAIAM
I'nOKOCTH MBIIILIEHUS
CaMOCTOSITENHHOCTD

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

Huciunnuaa «MaremaTtnkay OTHOCHUTCS K OCHOBHOM yacTH «bmoka 1 JIucuuminuHb

(Mozynun)» y4eOHOTO IIaHa HaNpaBJICHUH.




Jlnist u3y4eHus MaTeMaTHKHU TpeOyeTcsl KaueCTBEHHOE 3HaHUE IIIKOJILHOTO Kypca anreOpshl,
reOMETPHUH, TPUTOHOMETPUH, Ha4yaJl aHaINu3a, UHPOPMATUKU.

3. O0beM AUCHUNIMHBI (MOAYJIs)

OO0veM jaucHUIUIMHBL (MOIYJsI) B 3a4€THBIX EIMHHUIAX C YKa3aHHEM KOJHYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (0 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IHUIIE 2.

Tabnuna 2 — O6mmas TpyI0eMKOCTh AUCIUILITUHBI

Tpyzo- OO6BbeM KOHTAKTHOH paboThI (4ac)
€MKOCTb
Cemectp
Hazpanue (I)60 P Mz_i YacTb (0®0) A Bueayu- CPC (DOPMfl
OIIOII BO obyue VII Wi Kype YAUTOpHAS TopHas aTTec
HUS (390, GE) Beero TalUHA
0300) o
nek. | npak. | ma6. | TTA | KCP
Ap());i)igj);pa 0P0 b1.b 1 5 91 54 36 0 1 0 89 €]

4 CTpyKTypa U co/iepKaHue TMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucumnjanHbl (MoayJs) niass QPO

TemaTudeckuil miaH, OTpaKArOUIMI COAEpXKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeeH B Tadmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
Tekymero Koutpodis s OPO

Kon pe- Koin-Bo yacoB, OTBeCHHOE Ha

Ne HasBanue Tembl 3yJIbTaTa Popwma
- Y Jlex ITpakr JIa6 CPC TEKYIIEro KOHTPOJIS
00y4YeHUs
Pl KOHTpOJIbHas paboTa
1 | DneMeHTHI TUHEHHON anTreOphI ¢ 7 4 0 10 Neol, M3 Nel,
P2, P13
cobeceoBaHne
KOHTpOJIbHAas paboTa
2 AHanmUTHYecKas TeoMeTpHs Ha P11, 7 4 0 10 Ne2, VI3 Ne2.
MJIOCKOCTH P12, P13
cobeceqioBaHNe

DeMeHTHI BEKTOPHOU
3 | anreOpsl M aHATUTHYECKOM Pa1 7 4 0 10 cobecenoBaHne
IeOMETPHH B IPOCTPAHCTBE

PJ1, KOHTpPOJIbHAsI paboTa
4 | BBexmenne B aHAIN3 P szylp 3 7 5 0 10 No3 ,TTc)o 6ece;[orl)3amxle
5 HuddepennmansHoe P11, 7 5 0 10 N3 Ne3,
HCYHCIICHHE P12, P13 cobeceoBaHKe
6 | UaTerpansHOe HcUncieHne P ;2%[}1)’}13 7 5 0 10 Ic/gégclzitsaﬁne
7 HuddepenunansHbe P11, 7 5 0 10 KOHTpOJIbHas paboTa
YpaBHEHUS PJ12, P13 Ne4, cobecenoBanme
PIII NJI3 Ne5, koHTpONBHAS
8 | Psamsr ¢ 5 4 0 19 pabota Ne5,
PJ12, P1I3
cobeceoBaHue
HToro nmo Tadamnue 54 36 0 89

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUIUIUHBI (Moay.as) njas ODPO

Tema 1 Dnemenmuol 1unetiHol aneedpoi.



Conepxkanre TeMbl: MaTpuilbl W ompenenuTend. PemieHue CUCTEMbl JTUHEHHBIX
anreOpanveckux ypaBHeHUW MetogoMm Kpamepa, meromom [aycca m MaTpuyHBIM METOJOM.
['eomeTpuyeckas MHTEpHpPETALUSA CUCTEMBI JIMHENHBIX YPAaBHEHUN M JIMHEHHBIX HEPABEHCTB C
JIBYMsI HEU3BECTHBIMH.

@opMBI ¥ METOJIBI TPOBEICHHS 3aHITHHA 1O TeMe, MPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Buabl caMocTosTENBHOM MOJTOTOBKU CTYIEHTOB 1O TEME: MOATOTOBKA K MPAKTUYECKOMY
3aHATHUIO, MOATOTOBKA K cOOECeI0BaHUIO, TOATOTOBKA K KOHTPOJIbHOU pabote Nel, BhIloNIHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuyeckas 2eomempusi Ha NIOCKOCMU.

Coneprxanue TeMbl: B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEX]y TOUKAMH INIOCKOCTH U
napamu AeWCTBUTEIbHBIX YHUCEIT; PACCTOSIHIE MEXKIY JIBYMsI TOUKAMU; IeJICHNE OTPE3Ka B JAHHOM
OTHOILEHUH; YIJIOBOM KOI(D(UUIMEHT NpsIMOM; yroia MeXAy IABYyMs MpsMbIMH. YpaBHEHUE
INPOCTEUIINX TEOMETPUUYECKUX MECT TOYEK. YpaBHEHHE HPSAMOM C YIIOBBIM KO3(PPHIHUEHTOM;
ypaBHEHHE MPSIMOM, MPOXOJAIEH Yyepe3 JaHHYI TOUKY B 33JaHHOM HallpaBlICHUH; YpaBHEHHE
OpsSMOM, TPOXOIAIIeH uepe3 JBE HaHHbIE TOYKH; YpaBHEHHE NpPSIMOW B OTpe3Kax; oOImee
ypaBHEHHE MPSAMON; TOYKAa IEepeceueHHsl IBYX MpPsMbIX; PACCTOSHUE OT TOYKH A0 IMPSMON).
OKpy>KHOCTb; apa0oJ1a; UINIIC; rHrIepooa.

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTAaHAAPTHAs!, METOJ] KOOTIEPATHBHOTO OOYy4EHUSI.

Busl caMOCTOSATENIBHOM MOATOTOBKH CTYIEHTOB I10 TEME: MOJArOTOBKA K MPaKTHUYECKOMY
3aHATUIO, IOJTOTOBKA K COOECEI0BaHUIO, IOJrOTOBKA K KOHTPOJIBHOH padoTe No2, BHIIIOTHEHHE
N3, nzyuenune matepuasa B CO0 (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU aneebPbl U AHATUMUYECKOU 2e0MeMPUlL 8 NPOCMPAHCMEe.

Conepxxanne Tembl: OCHOBHBIC TOHSTHS M OIPENENICHUS; CKAJSPHOE IPOHM3BEICHHUE
BEKTOPOB; BEKTOPHOE IPOM3BEICHHE BEKTOPOB; CMELIAHHOE IPOU3BEICHHE BEKTOPOB.
Paccrossane Mexay IByMsi TOYKamu; OOIee ypaBHEHHE IUIOCKOCTH; ypaBHEHHE MpPSIMOM B
IPOCTPaHCTBE.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH MO TeMe, NpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaH/apTHAs!, METOJ] KOOIIEpAaTUBHOT'O 00y4EHUS.

Buapl caMocTosTETbHON TOATOTOBKY CTYIEHTOB IO TeMe: MOJATOTOBKA K MPAKTUYECKUM
3aHATHUAM, NTOIFOTOBKA K cobecenoBanmto, u3ydenue marepuaia B C30 (Moodle), moaroroska k
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copepxanne Tembl: OnpeneneHue npeaena; npeaen GyHKUUU; OpupamieHue QyHKINU.
HenpepbIBHOCTS U TOYKH pa3pbiBa (yHKITHH.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaH/apTHasl, METO/ KOOTIEPATUBHOTO O0YUIECHUSI.

Bunel caMocTosTenbHON MOJATOTOBKY CTYACHTOB MO T€MeE: MOJATOTOBKA K MPAKTHUYECKUM
3aHSATHUSAM, TIOJIFTOTOBKA K COOECEOBaHUIO, TOJTOTOBKA K KOHTPOJIbHOU padoTe Ne3, m3yueHue
matepuana B CO0 (Moodle), moAroToBka K H”TOrOBOMY TECTY.

Tema 5 [ugppepenyuanvroe ucuucierue.

Conepxanne Tembl: [loHATHE THpPOM3BOAHOM W €€  OCHOBHBIE  CBOMCTBA;
muddepeHMpoBaHne HeIBHOM (yHKIuM; auddepeHan U ero NpUIOKEeHUs. YpaBHEHUS
KacaTeJbHOM M HOpMalM K KpUBOM; mpaBmiio Jlonurans; Bo3pactaHue U yObIBaHUE ¢ YHKIUA;
OThICKaHHE MaKCUMyMa M MHUHHMYyMa (DYHKIMM; ITPOU3BOIHBIE BBICIIUX MOPSAIKOB; OTHICKAHUE
MaKkCHMyMa U MUHUMYyMa (yHKIIMHU C IOMOIIbIO BTOPOIl TPOU3BOIHOM; UCCIIEJIOBAHUE YPAaBHEHUS



KPUBOH M IOCTpOEHUE ero Tpaduka. YacTHbIE IPOU3BOIHBIC; YACTHBIN AuddepeHnnan u moiHsn
nuddepeHnurar; HeoOX0AUMOE YCIOBHE IKCTPEMyMa.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunbel caMocTOsATENBHON TIOJTOTOBKM CTYJACHTOB MO T€ME: MOJITOTOBKA K MPAKTHUYESCKUM
3aHATHUSAM, TIOJITOTOBKA K coOeceoBanuto, BeimosiHeHne MJ[3 Ne3, nzyuenue marepuana B C30
(Moodle), moaroToBKa K HITOrOBOMY TECTY.

Tema 6 UnmeepanvHoe ucuucnenue.

Copepxanuie Tembl: [loHsATHE HeonpeaenéHHOro0 UHTErpaja U €ro OCHOBHBIE CBOICTBA;
MHTETPUPOBAHUE NOJCTAHOBKO; MHTETPUPOBAHKE TI0 YACTSIM; HHTETPUPOBAHUE PALMOHATBHBIX
npobeii. [lonsTue ompenenéHHOro HMHTErpajga; reOMETPUYECKHE MPHIOKEHUS ONpeaeTEHHBIX
MHTETPAJIOB; IPUOIMKEHHOE UHTETPUPOBAHKE IO METOY Tparenui.

@opMbl 1 METOJIbI NPOBEICHHS 3aHITUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTAaH/JAPTHAs!, METOJ] KOOTIEPATUBHOTO 00Yy4EHUSI.

Bunel caMocTosiTeNnbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJArOTOBKA K MPAKTHUYECKUM
3aHATUAM, MOATOTOBKA K coOecemoBaHuio, BoimonHeHue MJI3, uszydyenue marepuana B COO
(Moodle), moaroroBka K HUTOrOBOMY TECTY.

Tema 7 Jugpghepenyuanvhvie ypasHenus.

Coneprxanne Tembl: OCHOBHBIC MTOHSTHUS U ONIpeNeNieHus ; penenne auddepeHnnanbHoro
ypaBHEHMs. YpaBHEHUS C OTACIAEHHBIMH U OTIEIMMBIMU IEPEMEHHBIMU; pEIIEHUE METOAOM
bepuymmu. OpHopoaneie nuHEWHbIe auddepeHnnanbHble  ypaBHEHHS C  MOCTOSHHBIMH
K03 unreHTamu; XapaKTepUCTHUECKOE YpaBHEHHUE; peleHue HEOJJHOPOAHOTO
QG epeHIaIbHOr0 YPaBHEHUSI BTOPOTO MOPSAIKA C TIOCTOSHHBIMU KO3 PHUIIMEHTaMU; YaCTHOE
1 o011Iee pelIeHue.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaH/JapTHAs, METO/] KOOIIEpaTUBHOI'O 00Yy4EHUS.

Buapl caMocTOSTETbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHATUAM, TOJATOTOBKAa K COOECEJOBAHMUIO, MOATOTOBKA K KOHTPOJIbHOM paboTte Ne4, uzyuenue
matepuaia B CO0O (Moodle), moarotroBka Kk ”TOrOBOMY TECTY.

Tema 8 Psowi.

Copepxannie Tembl: OOIIME TOHATHUS W OIPEACTCHHS YUCIOBBIX DPSJIOB; CXOAMMOCTH
YUCJIOBBIX PSI0B; HEOOXOMUMBIA MPU3HAK CXOJUMOCTH; JOCTATOYHBIC MPU3HAKU CXOJAMMOCTHU
YHCIOBBIX PSAOB C TMOJIOKUTEIbHBIMU 4ieHaMu (mpu3Hak Jlamambepa, mpH3HAK CpaBHEHUS);
npu3Hak JIeOHMIIA CXOAMMOCTH YHWCIOBBIX PSAOB C uYepeAyroIMMHUCS 3HakamMu. OCHOBHBIC
MOHATHUS U ONIPEEIICHUS CTETIEHHBIX PSAAOB; PAIUYC U UHTEPBAI CXOJUMOCTH CTENEHHBIX PSAIOB;
pasnoxeHue GYHKIUN B CTETICHHBIE PSIIBL.

@opMBl 1 METOJBI TPOBEIACHHS 3aHITUN TO TeMe, MpPUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTHH: CTaH/apTHasi, METOJI KOOTIEPATUBHOTO O0YUEHHUSI.

Buabl camocToATENbHON MOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K MPaKTUYECKUM
3aHSATHUAM, MTOATOTOBKA K COOECEI0BAaHHIO0, MOJTOTOBKA K KOHTPOJIBHOM padoTe NeS, BBITTOITHEHUE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEILHOM PadoThI

[Ipu peanuzanuu AMCUMIUIMHBI (MOJIYJIsl) TMPUMEHSETCS SJIEKTPOHHBIA Y4eOHBIH Kypc,
pa3sMeIEHHBIN B cucTeMe dJIeKTpoHHOro o0yuenus (Moodle).

CamocrosarenbHass paboTa CTYAEHTOB SBISETCS HaubOosiee MPOAYKTUBHOU (GopmMoit
00pa30oBaTebHOW W IO3HABATEJILHOW NEATENBHOCTH CTYJEHTa B mepuoi oOydeHus. Tekymas
caMmocTosiTeNlbHass paboTa HampaBieHa Ha YIIyOJeHHE M 3aKpeIuieHHe 3HAHUM CTYIEHTOB,
pa3BUTHE NpakTUUYecKuX yMeHuil. Tekymas camocTosTenbHas paboTa BKIIOUaeT B ce0si: paboTy ¢
JEKLIMOHHBIM MAaTEpUajoM, ONEPEXkalollyl0 CaMOCTOSATEIbHYIO pabdoTy, MOArOTOBKY K
IPOMEKYTOUHON aTTEeCTALHU.

JUist mpoBeieHNUS 3aHATHH JIGKIIMOHHOTO THITA UCIIOIB3YIOTCS YUeOHO-HArIATHbIE TOCOOus
B (opMe MNpe3eHTALMOHHBIX MaTepHaloB, O00ECIEYMBAIOLINE TEMAaTHUYECKUE WILIOCTPALUH,
COOTBETCTBYIOLIME TEMaM JICKLUI, IPEICTABICHHBIM B ITYHKTE 5 HacTosmen PII/I.

IIpy mpoBeAeHUH MNPAKTUUYECKUX 3aHATUAX MPUMEHSAETCS METOJ KOONEepaTUBHOI'O
oOy4yeHHs: CTyIeHThl paboraioT B Manbix rpynmax (3 — 4 d9en.) Hajg WHAWBUIYAIbHBIMU
3aJJaHUAMHU, B IIPOLIECCE BBINOJHEHHUS KOTOPBIX OHM MOTYT COBEHIaTbCs APYr K JpYTry.
[IpenoaBaTens, B CBOIO o4epe/ib, HAOMIOAaeT 3a paboOTON MajbIX TPYII, a TAKXKE MO0YEPETHO
pa3bsICHAET HOBBIM yueOHbII MaTepuan MajblM IpylnaM, KOTOpble 3aKOHYMWIM paboTaTh Haj
VHAUBUAYaAJIbHBIMU 33JaHUSIMU 110 MPEAbIIYIIEMY MaTepUay.

Jlnst obecrieueHnst CHCTEMAaTUYECKON U PEryJIsIpHON pabOThI O U3YYEHHIO TUCIMITIIMHBI U
YCIELIHOTO MPOXOXKACHUSI TEKYLIUX U MPOMEXKYTOUHBIX KOHTPOJIbHBIX HCIBITAHUNA CTYAEHTY
pEKOMEH1yeTCsl IPUIEPKUBATHCS CIEAYIOIIEro HOopsiika 00yUeHHUS:

- CaMOCTOSTENIbHO ONPEAEIUTh 00BEM BPEMEHHU, HEOOXOAUMOTIO JJis MPOPabOTKU Kax 01
TEMBI;

- pPEryisipHO H3y4yaThb KaXIyl0 TEMY JWUCLUUIUIMHBI, HCIOJIB3YS pa3iudHble (HOPMBbI
UH/IMBUYaJIbHOU PaboTHI;

- COTJIaCOBBIBATH C MPENO0/IaBATENIEM BHUIbI paOOTHI 110 U3YYEHHUIO AUCIUILINHBIL.

[Ipu BBIMONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJlaHUM HE0O0XOAMMO HCHOJb30BaTh
TEOPETUYECKHUI MaTepuall, JIelaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u ap. Pemenue MNJI3 BeIMOMHSAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTENBHBIE
CCBLIKH.

CamocTosaTenbHOCTh B y4eOHOW paboTe crocoOCTBYET Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJ€HTa B H3y4aeéMOM MaTepHuajie, BbIpadaThIBAE€T y HEro YMEHUE U MOTpeOHOCTh
CaMOCTOSITENIBHO IIOJydaThb 3HAHMS, YTO BECbMa BAaXXHO I CHEHUAINCTa C BBICHIMM
o0pa3zoBaHHEM.

Lenbto caMOCTOATENBHONM PabOThI CTYACHTOB SABISETCS OBIIAJCHUE (PYHAAMEHTATbHBIMU
3HaHUSIMH, TPOPECCUOHATBHBIMA YMEHUSMHU U HAaBbIKAMU JIEATEIBHOCTH 0 MPOPUITIO, ONBITOM
TBOPUYECKOH, UCCIIEI0BATENBCKON JEATEIBHOCTH.

CamocrosiTennpHasi paboTa CTyAeHTa BKJIIOYAET CIEAYIONINE BHJIbI, BBITIOJHAEMbBIC B
cootercTBUM ¢ PI'OC BO 1 pabounm y4eOHbIM MJIaHOM:

- ayaUTOpHas CaMOCTOSITeNbHAs paboTa CTyAEHTa IOJA PYKOBOJICTBOM U KOHTPOJIEM
IpernoaaBaress Ha JIEKINN;

- BHeEayJUTOpHas caMocCTOsITeNbHas paboTa CTYJEHTa: H3y4YeHHE TEOPETHUYECKOTOo
MarepHaia, IoJAr0TOBKa K ayTUTOPHBIM 3aHATHAM (JIEKIUS, IPAKTUYECKOE 3aHATHE, KOHTPOJIbHAsS
paboTa, TECTHUpOBaHUE, TEOPETUUYECKHI Ompoc), MOMOJHUTEIbHBIE 3aHATHSA, TEKyIue
KOHCYJIbTAIMU 110 TUCLUIUINHE.

J51 caMOCTOSITENTEHOM PabOTHI CTYIEHTOB B JIEKTPOHHOM Y4eOHOM Kypce, pa3MeIEHHOM
B cucTeMe 3JeKTpoHHOro o0yuenus (Moodle), conepxurcs Becb HEOOXOUMBII TEOPETUUECKUN
U TIPaKTUYECKUN MaTepual, a TaKkKe BUJIC0JIeKIIMH, TecThl 1 MJI3.



KoHTposb ycreBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C PEUTHMHIOBOM CHUCTEMOM
OIICHKH 3HAaHHWM CTy/eHTOB. O1eHKa o AUCIUIUIMHE onpenensercs no 100-0anpHOM mIKaie Kak
cymMma OaioB, HaOpaHHBIX CTYACHTOM B pe3ysibTaTe padOTHl B CEMECTpe: 00s3aTeIbHBIMU
OallaMM  OLIGHHMBAeTCSl IOCEIIEHHE JIeKIMOHHBIX 3aHATHH, paboTa Ha MPAKTHYECKHX
(ceMHHapCKuX ) 3aHATHSIX, TEOPETUUYECKHM OIIPOC, TECTHI, BHIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

Pacnpenenenue 6amioB TOBOAUTCS A0 CTYIEHTOB B HaYalle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYJbTAlUU, KOTOPbIE CTYJACHT MOXET MOCEIIaTh
I10 JKEJIAHUIO.

5.2 OcoOeHHocTH oOpraHu3anuu oOO0y4YeHHs JJIS JMI C OrPAHWYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIH/I0B

[Tpr HEOOXOIUMOCTH OOYYAIOIIUMCS U3 YUCIIA JIWI] C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU
3/I0POBbsS 1 MHBATHJIOB (I10 3asSBICHUIO O0YUYAIOMIETOCs ) IPEIOCTABISICTCS yueOHas
uH(pOpMaIKs B JOCTYIHBIX (POPMAX C YIETOM MX WHAMBHIYAIbHBIX MICUXO(PU3HIECKUX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (hopMe yBETMYSHHBIM IPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; HMHUBHyaJIbHBIE KOHCYJIbTalluU c [IPUBJICYCHUEM
TU(DI0CYpOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYJIbTALIUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EKTPOHHOTO IOKYMEHTA;
WHJVBHyaJIbHbIE KOHCYJIbTAallUW C IIPUBJIICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3a/laHusl, KOHCYJIbTAllUU U JIP.

- IUTsI JTUT] C HApYIICHUSIMHU OTIOPHO-/IBUTATEIIBHOTO allliapaTa: B euaTHo# popme; B hopme
3JICKTPOHHOI'O TOKYMEHTA; NHIUBUYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/ OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arTecTalMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE MX IE€PCOHAIbHBIX JIOCTH)KEHUH IUIAHUPYEMBIM pe3ylbTaraM OOydeHHs IO
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33 JaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAaHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTeIH, He0OOXO0AUMBIE [T OLICHKH 3HAaHUH, yMEHUH, HABBIKOB
U XapakTepu3yloluue dTanbl (HOpMHUpPOBaHHMS KOMIIETEHLMH B  IPOLIECCE  OCBOEHUS
o0Opa3oBaTenbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa

1. I'peunna, U. B. Bricmas maremaTuka : yue6Hoe nocodue / U. B. I'peunna. — JloHeuk
JouHYOT umenun Tyran-bapanosckoro, 2025. — 246 c.— TekcT : anmekTponHsblit // Jlanp :
ANIeKTpOHHO-OuOMMoTeunass cucremMa. — URL: https://e.lanbook.com/book/494384 (mara
obpamienus: 25.05.2026). — PexxuM gocTyma: 11 aBTOPH3. MOJIb30BaTEIIEH.

2. Jlopodeesa, A.B. Bricmas maremaruka. COOpPHHK 33134 : y4yeOHO-TIPaKTHUYECKOE
nocooue / A. B. lopodeea. — 2-e uzn. — Mocksa : 3nmatenscrBo FOpaiit, 2026. — 177 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15648-5. — Tekcr : dSIeKTpOHHBIH  //
O6pazoBarenpHas maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/582818 (mara
obpammenus: 19.05.2026).



3. Hlumaues, B. C. Bricmas marematuka : yyeOnuk / B. C. IllumayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Beicmee obpasosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Texkct : anexTponHbIid. - URL: https://znanium.ru/catalog/product/2085943 (nara
obpamenus: 31.05.2026)

7.2  Jonoanumenvnas aumepamypa

1. Bapnymkun, B. B. Marematuka. DneMEeHTHI BBICIICH MAaTeMAaTHKH . YYCOHUK : B 2
tomax. Tom 2 / B. B. bapnymkun, A. A. IIpokodseB. — Mocksa : KYPC : UHOPA-M, 2024. —
368 ¢. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anektpoHHbli. - URL:  https://znanium.ru/catalog/product/2145214 (mata oOpameHus:
31.05.2026)

2. byrpos, S.C. Beicmias maremaThka. 3aJayHHK : yueOHOe mocoOue Juis BY30B /
S. C. byrpos, C. M. Hukonbckuii. — Mocka : MznmarensctBo HOpaiit, 2023. — 192c. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-9916-7568-0. — Tekcr : 3neKTpoHHBIA //
O6pazoBarenpHas 1maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (mara
obpamenus: 01.03.2023).

3. Kanapeiikun, A. W. Beiciias matematuka : yueOnuk / A. V. Kanapeiikun. - Mocksa ;
Bomnorna : Uadpa-Umkenepus, 2024. - 224 c. - ISBN 978-5-9729-1828-7. - TekcT : 21eKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2171378 (nara obpamenus: 31.05.2026)

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0Yan npogeccuonanvuovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeoOX00UMOCMU):

O6pazoBarenbHas miardopma "FOPAUT"
O6pasosarenbHas miathopma "FOPAUT" - Pexxum gocryma: https://urait.ru/
DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Oubnoreynas cucrema "JIAHB"
Open Academic Journals Index (OAJI). Tlpodeccuonanbhas 6a3a gaHHBIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum goctyna: https://www.prlib.ru/

7. HWudopmannonHo-crpaBoyHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

orwdPE

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJs])) W IepeveHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIKYAs NepeYeHb NPOrpaMMHOro odecrnevyeHust

OcHOBHOE 000pYIOBaHUE:

o MynprumenunitHeii  kKoMriekT Ne2 B cocrtaBe:npoektop Casio XJ-M146,5xpan
180*180,xpemneHne NOoTOI0YHOE

e O6naunbiit MmonuTop 23" LG CAV42K

e O0naunblii MonuTop LG Electronics uepHblii +ki1aBuaTypa+mbliib

e CereBoil Monutop:Hynesoii kimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoOe oOecIieyeHueE:
e Microsoft Windows XP Professional Russian
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