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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 cHOpMHUpOBAaHHOCTH KOMIICTCHIIMM Ha JaHHOM JTare OIECHUBACTCS IO
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 O1neHoYHOE 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

CymMma 6amioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM Y4€OHOH JAEATEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

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, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepuana
o191 510 100 «3a4YTeHO» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOTIOJTHUTENBHOM TNTEepaTypoil, pexome
«OTIINIHO H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHusl, MIPeJ

YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONEepHpYeT MPHOOPETEHHBIMH 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 5: [luddepenunanbHoe 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 rpaguka 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: IuddepeHunanbHbie ypaBHEHUSA

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 A PepeHInanbHBIMUA yPaBHEHUAMU?

28.Kakoe ypaBHEHHE HA3bIBACTCS XapaKTEPUCTUUECKUM?

Tema 8: Paabl

29.ChopmynupoBath NpeeabHbIN MPU3HAK CPABHEHUS YHCIOBBIX PSIIOB.
30.ChopmynupoBats npusHak Jlamambepa.

31.Kakue 4uciaoBble psiibl HA3bIBAKOTCS 3HAKONIEPEMEHHBIMU ?

32. Uto Takoe 00J1aCTh CXOAUMOCTH CTEIIEHHOTO psiaa?

Kpamxkue memoo

u4decKue yKasaHus

CO6€C€I[OBaHI/IC ITPOBOAUTCH IIOCJIC U3YUCHUA COOTBGTCTBYI-OI_Heﬁ TCMBI.

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 U3MEHEHBI IIPU YCIIOBUU COXPAHEHUS IPONOPLUH.
yT y

5.2 UtoroBbIii TECT

3ananmue 1.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

OHpeI[eJ'H/ITeJ'IB MaTpulbl A —

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

O0ocHOBaHUeE:

3ananmue 2.

5 8 -3 -5

2 4 9 paBeH:
00 1 -7
00 0 3

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

2 5 -1 0 4 1

Marpuna A=(3 7 1
02 3
24 -15 -6

1) aB=|36 -13 -13
13 1 -10

.Marpuna g=|5 _4 -2 |. lIponsBenenue matpun 4 u B paBHO:
1 3 -2



2) AB[lS 13

~13 -10
13
3) AB[13 -13 36
-6
-10 -15 -6
4) AB= 3 -13
{ 2
24 -15 -6
5) AB[SG 101
13 13 -13
OTBeT:
Oo0ocHOBaHUeE:
3aganme 3.

IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIINTe apryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA

— 2% +4X, + X, =6

Pemennem cucrempl X+ 2X2 =4 SIBJISIETCS CIICTYIOIINI 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)

Otser:

O0ocHOBaHUE:

3aganue 4.
IIpoumTaiiTe TeKCT 3aJaHUA, pelIMTEe 3a]a4y, BbINOJHUB HEOOXOAMMbIE PACUYETHI.
3anumTe OTBET B BH/IE YMCJIA U PellleHne

N
Haiinure cxansproe npoussenenne sektopos a = (3;2;-1)u b =(0;5;-1) .
Ortger:

Perienue:

3ananue S.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMEHThbl, 000CHOBBIBAIOIIIME BBIOOP OTBETA

VYrinoBoit kodhpunmeHt npssmoit 8X+6y-7=0 paBeH:

7
1)§



O0ocHOBaHUE:

3aganue 6.

IIpouuraiite TeKcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3anuIINTe apryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA

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

Otser:

O0ocHOBaHUeE:

3amanme 7.

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

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

Ortger:

Pemienue:

3ananue 8.
IIpounTaiiTe TeKCT 3aJaHMs, pPeLIUTe 3a1a4y, BBINOJHHB HEO0XOAUMbIe PACUETHI.
3anummTe OTBET B BH/IE YHCJIA U pellleHue

- -
Haiiiute o6beM mupamMmasl mocTpoeHHOoi Ha Bektopax a=(2;3;4); b=(1;2;-5);

Z: 0;4;1).
OTBeT:

Perienue:

3ananue 9.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMeHThbl, 000CHOBBIBAIOIIME BbIOOP OTBETA



4) —

) 4
5) 20
OtBeT:

O0ocHOBaHUE:

3ananue 10.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

2x-3
[Ipenen pyHkuuu [im L paBeH:
TAXH

1) o
2)0

3) 93
5L
e
1
4
e

OTtBeT:

5)

O0ocHOBaHUE:

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

Iponssonnas dpynkmmu Y = IN(SIN X) papna:

1) y =tgx
2) y =ctgx

- 1
)Y sin X
4)y _;
)Y = COS X
OTtBeT

O0ocHOBaHUE:



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

OrnpenenuTe UHTEPBAJILI BO3pacTanusd QyHKIMU Y = 5x* —10x°:
1) (—0;0) U (1,5;+)

2) (1,5;+x)

3) (0;2)

4) (—o0;0) U (2;+0)

5) (—o0;+0)

Otset:

O0ocHOBaHUE:

3ananmue 13.
IIpounTaiiTe TeKCT 3aJaHMsA, pelIMTEe 3a/a4y, BBINOJHHMB He00XOAUMBbIEC PACUYETHI.
3anuiMTe OTBET B BH/IE YMCJIA U pellleHne

Haiinute 3HaueHWe Hem3BeCTHOW X, mpH Kortopoii ¢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 pelieHue

Haiiaure niuomans GUrypsl, orpaHudeHHoM muausaMu Y = 5X+ 2x% u y=1+4x.
Ortser:

Pemenue:

3aganme 15.
IIpouuraiite TekcT, BbIOEpUTE BCE (00UH UMY HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

dx

cos2(2x + 3) P

NHuterpan _[

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

1
—tgx+C
3)29

4) %Ctg (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

Jnisa pemenust auddepeHnnanbHoro ypaBuenus y” —2y' +y =0 cienyer:

1) HemocpeICTBEHHO TPOUHTETPUPOBATH 3TO YPaBHEHHE

"

2) cienartb MOJCTaHOBKY Y = p, y" = p’
3) caenaTh NOACTAHOBKY Y = p,y” = pp’
4) COCTaBHTb U PEIIUTH XaPAKTECPUCTHICCKOE YPABHEHUE

OtBeT:
O0ocHOBaHUE:

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

O61mee pemenne quddepeHIMATEHOTO YpaBHeHHS Y’ + X =5 nMeeT BU:
2

X
1) y=5x——+C
)y 5

2

X
2) y=—+C
) y="

3) y=5x+C

2

4) y:5x+X7+C

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
nopsimka Yy +y' —12y =0 umeer BHI:
1) Ce ™ +C,e¥*
X
2) Ce
3) 3C,x-e*
4) (C,x+C,)-e*-x
Ortser:

O0o0CHOBaHUE;

3ananue 19.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe AapryMEHThl, 000CHOBBIBAIOIIIME BBIOOP OTBETA

3-n-2 T . )
——— . Toraa 4eTBepThIi WICH psa a, paBeH:

OO6mwmii ueH psajga a, =
n +1



10

17
2) 0
3)2
4)

OtBeT:

O06ocHOBaHUE:

Saganue 20.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BADUAHTHI 0TBETA H
3anMIIUTe ApryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

_3)"

o0
X
I/IHTepBaJ'IOM CXOOUMOCTH CTCIICHHOT'O psaa Z(—HBHHGTCHi

D [-2;
2) (-2;
3) (-2;
4 [-2;

n=1 n5
8)
8)
8]
8]

OrtBeT:

Oo0OocHOBaHue:

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCTOBBIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX IMPaBUIIbHBIX

OTBCTOB, BBO/J YHCJIa.

Llkana oyenxu

Ne Bbamner Omnucanue
1 19-20 3a/1aHue BBITIOJHEHO MOJHOCTHIO M MIPABHIILHO
2 16-18 3agaHue BHIIOIHEHO MOJTHOCTHIO M IPAaBIIIBHO, HO PELICHUE COAEPIKUT HEKOTOPBIE HETOYHOCTH
Y HECYIIECTBCHHBIE OMIHOKH
3 9-16 3aaHne BBIMIOJIHEHO HE MOJHOCTBIO, C CYIISCTBEHHBIMH OITHOKAMH, HO TIOAXOJ K PEIICHHIO, U
Jiesl PEIICHHUS], METO T IPABHJIbHBI
4 1-9 3aaHue BBIITOJHEHO YaCTHYHO, MMEET OIIMOKH, ocyLuechBneHa MOTBITKA PEIICHHS HA OCHOBE TI
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
ofpesenuTeNb A BBIYMCIUTH MO MPABUILY TPEYTOJIbHUKOB

X+2y+z2=4
3x-5y+3z=1
2X+7y—2=38

2. Pemuth cuctemMy JIMHEHHBIX anreOpandeckux ypaBHeHUi MmetoqoM Kpamepa, npu 3Tom

Olpe/ieNuTeNb A; BBIYUCIHUTH Pa3lIOKUB 110 IEPBOIl CTPOKE

2X—y+4z=15
3X—-y+z2=38
-2X+y+z=0

3. Pemmmthb cuctemMy TMHEWHBIX alredpandyeckux ypaBHeHH MeTonoM Kpamepa, npu 3Tom

ONpCACIINTECIIb AZ BBIYUCIIUTH PA3JIOKHUB I10 BTOPOMY CTOJ'I6I_Iy



4x-3y+2z=9

2X+5y-3z=4

5X+6y—-2z=18
4. PemmiTh CUCTEMY JTUHEHHBIX alreOpandecKkux ypaBHeHUH MeTooM Kpamepa, mpu s3Tom
omnpenenuTens A, BBIUUCIUTD, IOJIYYUB HYIU B KAKOM-JINOO CTOJIOIE U Pa3JIOKUB 110 HEMY.

2X—-y—-z7=4
3Xx+4y-2z=11
3Xx—-2y+4z=11

5. Pemuth cucteMy JIMHEHHBIX anreOpanvyecKux YpaBHEHUH MaTPUYHBIM METOJIOM
X+y-z=1

8x+3y—-6z=2

—4Xx-y+3z=-3

6. Pernthb cuctemy NTMHEWHBIX anredpandeckux ypaBHeHU metoaom ["aycca
X+y—-2=6

2X+3y—-4z=21

7X-y—-32=6

7. Hatitu o6miee pemenne HeogaopoaHoit CJIAY.

2X +4X, +6X, + X, — X, =4,

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

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

3X, +6X, +9%; +2X, —X; = 6.

KonrpoabHas padora Ne2 «AHauTHYeCKAasi FeOMETPHS HA IVIOCKOCTID)

1. Janbl Beprmubl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHEHHUS BceX CTOPOH B
o011eM BUjIE.

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

o6mmem Buze (AN, BN,,CN,).

3. Hanbr Bepumnubl TpeyronbHuka A(1;0), B(-1;4), C(9;5). Haiitu ypaBHEHUs BceX MeIHaH B
o6mewm Bune (AM,, BM,,CM ;).

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

5. Mansl Bepumasl Tpeyronsauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHenust npsimbix AE n AE;

MPOXOSIINX O] YTTIOM 45°k AC.

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

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

8. Jaubl BepmmHbl TpeyronsHuka A(4;-3), B(7;3), C(1;10). Haiitn ypaBHenne npsimoit CC,,
poxosiiel napauiensHo AB.

9. Mauwl BepimmHbl Tpeyroibauka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsmoii CS, eciu

TOYKa S Takas, 4To B—S =2.
SA

10. danbl Bepiuusl TpeyroiabHuka A(-3;-3), B(5;-7), C(7;7). Haiitu niuny croponsl AB.
11. Taust Bepuunbl Tpeyronsauka A(-3;2), B(2;-4), C(7;7). Haiitu miomane tpeyroipanka ABC.



2 2
Xy
12. laHOo ypaBHEeHHE KPUBOI BTOpPOro nopsaaka — +~— =1, Haiitu Benuuuny nomnyocei.

49 25

2
. 2 .
13. JlaHo ypaBHEHHE KPUBOI BTOPOTO MOPSIKA i y° =1. HaiiTu KoOpAMHATEI BEPLIUH.

2 2

14. lano ypaBHEHHE KPUBOU BTOPOTO MOPSIKA % + E =1. Haiit SKCIIEHTPUCHTET.
x2 2
15. laHO ypaBHEHHE KPHUBOM BTOPOTO MOPSIAKA 4—9 - % =1. HaiiTu ypaBHEeHHS aCUMIITOT.

KonTpoabHnas padora Ne3 «BBenenue B aHaau3»»

Hajitu npenesbl GpyHKuuii

1 |Imw

o XE 43241

2 i
%3 X°—2Xx-3

1-cos4x

3. h _
Ilm X -sin X

. (x+1Y
4-hn1(x_3]-

HccaenoBarh (GyHKIHM Ha HeENPEpPbIBHOCTbH, HAIUTe TOYKH PpPa3pbiBa, YKaKUTe
XapakTep pa3phbiBa.

X+4 npu x<-1
1. y={x"+2 npu -1<x<1,
2X npu X2>1,

1
2.y=92*proukax x =0, x = 2.

KonTpoabnas padora Ned «/luddepennpanbable ypaBHEHUS»

1. Haiigute uacTHoe pemieHre AU(PPEPEeHINANBHOIO YpPaBHEHHSI C pPa3AestolUuMUCs
nepemenHbME Ydy — xdx =0, y(3) =5.

2. Haiimute oOmee pemenne auddepeHIIMAIEHOTO YpaBHEHUS C  Pa3AesIONIUMUCS
nepeMeHHbIME 3XdX — 2xdy = dx + dy.

3. TlpounTerpupyiite ogHOpoaHOE nUM(epeHINaNTEHOE ypaBHeHHe 3Xyy = Y —4xX°.

4. TIpounTterpupyiite muHeiHoe AudQepennuanbaoe ypaBHeHne Y + 2y = 4X .

5. Onpenenute THN AuddepeHnansHoro ypasaeHns Y = 2X°y° — 2xy .

6. Haiinure obmee pemenne muddepeHIHaIbHOr0 ypaBHEHH: Y = X +Sin X.

7. Haiinure pemenne nuddepeHnanbHoro ypaBHeHus Y y° =1, yl0BIeTBOPSIONIEro

3a1aHHBIM HAYaIBHEIM ycrnoBusaM Y =1,y =1 mpu X=0,5.

8. Haiinure ol1iee pemieHue JIMHEHHOTo OAHOPOJHOTO U dhepeHIINaTbHOrO YpaBHEHUS
y —16y=0.

9. Haiinure o01iee perieHne JMHEHHOr0 He0JTHOPOAHOro 1 (hepeHIInaIbHOTO ypaBHEHUS

y —y=e".



10. Haiinure yacTHoe perieHue qudGepeHIIMaIbHOI0 YpaBHEHUS, YIOBICTBOPSIONICTO
3aJaHHBIM HauaIbHBIM ycaoBusaM Y —Y = 2(1—x); y(0) = y (0) =1.

KonTpoabHnas padora NeS «Psaabi»

2 (n+2)°

1. UccnenoBaTh Ha CXOOUMOCTD PsijL 2(2—) , IPUMEHUB HEOOXOAUMBIN IIPU3HAK
=3n°+n-1

CXOJIUMOCTH PsI/iA.

- /n-1

2. UccnenoBaTh HA CXOUMOCTbH PsiJT Zn— , MpUMEHUB Tpu3HaK Jlamambepa.
~=5"(n+1)!
> N+3 e

3. UccnenoBarh Ha CXOAUMOCTD ST Z‘(—l)n , IPUMEHUB paIMKaIbHbINA nmpu3Hak Komim.
n=1 +

& cos’(§n’)

4. UccnenoBath Ha CXOAUMOCTb Psif Z

n=1 3{/ﬁ(ﬂ2 + 2)

= n
5. MccnenoBaTh HA CXOOUMOCTB PsiJL Zﬁ , IPUMEHUB BTOPOM IIPU3HAK CPABHEHUS.
m-5

n=1

, IPUMEHUB MEPBbIil MPU3HAK CPAaBHEHUSI.

= 1
6. MccnenoBars Ha CXOOUMOCTD P z , IPUMEHUB UHTETPAJIbHBIN IPU3HAK

~(Bn-1)In(3n-1)

Komm.

. 0 _l n
7. ccnenoBaTh HAa YCIOBHYIO CXOJIUMOCTh 3HAKOYEPEAYIOUIUNCS PSL E (2" )4 ,

= n
n=1

10 IPU3HAKY

JleliOHMLIA.

o0 n
. X—7
8. HaliTi nHTEpBa CXOAMMOCTH CTCIICHHOTO psiJia, IPUMEHUB Ipu3HaK JamamOepa zu .
~n(n+l)
Kpamxue memoouueckue yxkazanus
KOHTpOJ’ILHaH pa60Ta IIO3BOJISACT Ol'Ipe,[[eJ'II/ITB ypOBeHb YCBOCHI/I}I MaTepI/IaJ'Ia. Hepez[
BBIITOJIHCHUECM KOHTpOJ‘IBHOﬁ pa60TBI HCO6XOI[I/IMO O3HAKOMUTHCA C TeOpeTI/I‘{eCKI/IM MaTepI/IaJ'IOM,
HpeI[CTaBJIeHHBIM Ha JICKIUH, HpOpa6OTaTB METOAbI peIHeHI/IH 3aja4, paCCMOTpeHHHX B TUITOBBEIX
npuMepax. 3a pazbsiCHEHHEM TPYIHO YCBaHBAeMbIX BOIIPOCOB Kypca HEOOX0IUMO 00paTUThCS K

npenoaaBaTeiIto.
IlIxana oyenku
Ne Bamsr Omnncanne
1 20-25 3aaHre BBITIOJHEHO MOJHOCTHIO U MPABIIILHO
2 15-19 3aaHKe BBINOJIHEHO MOJHOCTHIO, HO PEIICHHUE COJIeP)KUT HECYIIECTBEHHbIE OIINOKHI
3 10-14 3agaHKe BHIITOJIHEHO HE TIOJIHOCTBIO WITH COAEPKUT CYIIECTBEHHbIE OLIMOKN
4 6-9 3agaHre BBITOJHEHO YaCTHYHO M COJEPIKUT CYyNIECTBEHHBIE OMIMOKH
5 0-5 3agaHue He BHIITOIHEHO

5.4 BapuaHThl HHIMBUAYAJIbHbBIX JOMAIIHUX 32JaHU I

NupuBunyansHoe nomMamHee 3aganue Nel «3JieMeHTHI JTHHETHON aaredpbn»

1. Beruucnurs OIPCACIINTCIIb
2 4 -6 8
5 3 1 3
4 -5 -1 -5
3 2 8 -2




1 -1 2 1 4
2. Beruncnurth (A~B),eCJII/IA: 3 4 -5|B=|2 -3/

5 -2 1 1 -2
123 10 2 1 2
3. Boruucnuts (3BA+CB),eciuA={0 1 3 |B= Bl C = .
0 2 -1 01
1 2 -1
3 5 0
4. Beraucnure 00paTHyro MaTpuiy A 10 OTHOIIEHUIO K MaTtpule A=0 1 -2/
4 -2 1

NuauBuayanbHoe jaoMainHee 3agaHue Ne2 «AHAJIMTHYECKAsi TreoMeTpUsi Ha
MJIOCKOCTH
1. Jausr Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBaenue miockoctu ABC.
2. Tanbt ae Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHUYECKOE YpaBHEHHE MpsiMoii AB.
3. Jlausl koopauHathl BepiuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5.9). Haiitu
oobsem upamuasl ABCD.
4. Jlanbsl KOOPAUHATHI BepIIMH mupamMuabl A1A2AzAs. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu miomiaas rpanu A1A2As.
5. Jlanbl kKoopAMHATHI BepIinnH nmupaMuabl A1A2AzA4. A1 (3; 2;-2), A2(1; 3; 1), Az (6; 2; 0), A4 (0;
2; 2). Halitu paccTosiHue OT BepIHHbI A1 10 peOpa A2As,
6. Jlanbl koopaunatel BepinuH mupamusl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocrtaBbTe ypaBHEHHUE IJIOCKOCTH, MIPOXOAIINX Yepe3 BepiinHy A napauiensHo rpanu BCD.
7. lanbl koopaunatel BepinuH nmupamust ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Brraucnute yron mexay pedpom AB u rpansio ACD.

HNupuBuayanbHoe nomamHee 3aganue Ne3 «/IudpepennuaibHoe ncuncieHue»
. 4
1 Haittu iponssoanyto pynkmmn Y =V X +2X+3.

5 2
2. Hatitn mpenen GyHKuuu |jm W :
X—0 X + X - X

sinx

3. Haiitu npou3BOIHYIO CTENIEHHO-TIOKA3aTeIbHON (PYHKITUHU Y = COS X

x=Int
4. Haiitu l'IpOI/I3BO,£[Hy10 (I)YHKI_[I/II/I, 3aJaHHOHN HapaMeTpI/I‘leCKI/I {y _ t3 .

5. Haittn npon3BoaHyo (yHKINH, 3aaHHOH HesBHO X’ +Y> —4Xx—9y+5=0.

HNuanBuayannHoe qomamnee 3aaanne Ned « AHTerpaibHoe HCUHCTEHNE»
1. Haiit Heompe e IeHHbIi HHTErpal I(GXZ +8x+3)dx.

. . 1
2. Haiitn HeomnpeneneH bl HHTErpal IZ— dx.
9x° +16

In? x
X

4. HaiiTu HeonpeneneHHbI HHTETpall .[ Xsin 2xdx. .
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3. Haititu HeonpeieIeHHBIN I/IHTel"paJ'II
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5. HaiiTu HeonpeaeIeHHbIM HHTETpajl OT palMoOHAILHON ApOOH I 2%t
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6. Haiitu HeompeieIeHHbIN UHTETPa OT UPPALMOHATILHON (hYHKIIMH J‘ﬁ
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7. HaiiTu HeonpeaeIeHHbI HHTETPal OT TPUTOHOMETPUYECKON (PYHKIIUU ICOS 4xcos 7 xdx.
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8. Haiitu onpeaeneHHbIN HHTETrpail J.ﬁ
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2
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9. Beraucnuth miomanp GUrypel, orpaHudeHHON TuHUSIME Y = X, Y = ?, y =2X,
HNuauBuayanbHoe nomMamHee 3aganue NeS «Paabi»
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3. Haiitu HHTCPBAJI CXOAUMOCTH CTCIICHHOI'O psAla z
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Kpamxue memoouueckue yxazanus

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

Llxana OUYEHKU
Ne Bamnsr Omnwmcanne
3aaHus BBITIOJIHEHBI MOJHOCTHIO M MTPABUIILHO, paboTa oopMIIeHA COTIIACHO TPEOOBaHUSIM, pe

1 20-25
HICHHE COJICPIKUT HEKOTOPbIe HETOYHOCTH.
2 15-19 3a/1aHus BBINOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMU OLIMOKAMH, HO TIOJXO/ K PEIICHHIO, U/
sl pelIeHNs], METO PABIIIBHBI, paboTa 0popMIIeHa COTTIACHO TPEOOBAHHUSIM.
3 10-14 3a/1aHus BBITOJHEHBI IIOJTHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJX0/ K PEIICHHIO, HIes

pelIeHys, MeTO| TPaBIIIbHBI, paboTa oopMIIeHa He IO TPeOOBAHHSIM.
4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COJIEPIKUT CYIECTBEHHbIE OIINOKH
5 0-5 3amaHre He BHITIOIHEHO HJIH BHIITOJHEHO HETPABMIIBHO.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Henstmu ocBoeHMsI y4eOHOM TUCHUIUIMHBI «MaTteMaTrukay sSBISIOTCS:

- 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 METOIOB
«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 MaTeMaTHYECKOTO 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 mnpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aaddl BOCIHTAHUS TapMOHUYIHO
pPa3BHUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPECTABICHHBIC
B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHMS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCTei IesieBbIe OpHEHTHPBI

1 (I)OpMI/II)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

Pa3BuTHe naTpuoTU3Ma U rpaklaHCKOi

HanHOTI/ISM AXTHUBHas )KU3HEHHAs IO3un A
OTBCTCTBCHHOCTHU
2 @opMuUpOBaHME T1YXOBHO-HPABCTBEHHBIX LIEHHOCTE
Bocnuranune HPABCTBCHHOCTH, Bricokue HpPaBCTBCHHLIC I[O6pO)KeJIaTGHBHOCTB u
MWJIOCCPAUA U COCTPpAdaHUA nacalbl OTKPBITOCTDH

3 ‘DOpMHpOBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBINIJICHUSL

Pa3BuTre mo3HaBaTeIbLHOTO HHTEpECA U

CozunaTenbHbIi TPy ['uOKoCTh MBIIUICHUS
CTpEMJIEHUS K 3HAHUSAM

4 @opMupoBaHMEe KOMMYHUKATUBHBIX HABBIKOB U KYJIbTYPbI 00LLIEHUSI

Bocnuranune KYyJBbTYPbI AHaJiora n

o Komnextususm I‘IyBCTBO KOJIJICKTUBU3Ma
YBAXXCHHS K MHCHUIO IPYTUX JIIOJACU

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

Juciunnuaa «MaremaTnkay OTHOCHTCA K OCHOBHOM dacTh «bmoka 1 JIucHurimHbI
(Momynn)y» yueOHOTO TUTaHa HAIPaBIICHUM.

Jl1is u3y4eHus MaTeMaTHKHU TpeOyeTcsl KaYeCTBEHHOE 3HAHUE IIKOJIBHOTO Kypca anreOpsl,
T€OMETPUH, TPUTOHOMETPHH, Hauasl aHaIn3a, MHPOPMATHKHU.



3. O0beM AUCHUNJIMHBI (MOAYJIs)

OO0veM jaucHUIUIMHBL (MOIYJsI) B 3a4€THBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKNX YacOB, BBIICJICHHBIX HA KOHTAaKTHYIO padoTy ¢ oOydarommmucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Tpyzo- OO6BbeM KOHTAKTHOH paboThI (4ac)
€MKOCTb
Cemectp
Hasganue (I)60 P Mz_i Yacts (O20) A Bueayu- CPC (DOPMfl
OIIOII BO oobyue VII Wi Kype YAUTOpHAS TopHas aTTec
HUS (390, GE) Beero TalUHA
0300) o
nek. | npak. | ma6. | TTA | KCP
Ap?(ﬁgsgj);pa 0P0 b1.b 1 5 91 54 36 0 1 0 89 €]

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTuyeckuii miaH, OTpaKAOUIMN COAEpKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tabmuie 3.1

Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH U (HOpMBI
TeKymero Koutpodis s OPO

Kon pe- Koin-Bo yacoB, OTBeCHHOE HaA

Ne HasBanue Tembl 3yJIbTaTa Popwma
- 4 Jlex IMpakr JIa6 CPC TEKYIIETro KOHTPOJIS
00y4YeHUs
Pl KOHTpOJIbHas paboTa
1 | DneMeHTHI TUHEHHOI anreOpbl ¢ 7 4 0 10 Nel, U3 Nel,
PI2, P13
cobeceoBaHne
KOHTpOJIbHas paboTa
2 AHanmUTHYecKas TeoMeTpHs Ha P11, 7 4 0 10 Ne2, VAJI3 Ne2.
IJIOCKOCTH P12, P13
cobecesioBaHNe

DeMeHTHI BEKTOPHOM
3 | anreOpsl M aHATUTHYECKOM Pa1 7 4 0 10 cobecenoBaHne
TeOMETPHH 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,
HUCYHCIICHHE 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 P12, P13 No4, cobecemoBanne
Pl N3 Ne5, koHTpONBHAS
8 | Psamsr ¢ 5 4 0 19 pabora Ne5,
P2, P13
cobeceioBaHne
Hroro no Tadsmie 54 36 0 89

4.2 Copep:xaHue pa3aejioB U TeM AUCHHILTHHBI (Moay.as) aisa ODPO

Tema 1 Dnemenmuol 1unetiHol aneedpoi.

Copepxanue Tembl: Marpuipl U onpenenurend. PenieHne CUCTEMBbl JIMHEHHBIX
anredpandeckux ypaBHeHHH merogoM Kpamepa, meromom ['aycca M MaTpU4YHBIM METOJIOM.
['eomeTpryeckass MHTEPIIPETALMS CUCTEMBI JIMHEWHBIX YPABHEHUN U JIMHEHHBIX HEPABEHCTB C
JBYMsI HEU3BECTHBIMHU.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTAHAPTHAS, METOJI KOOTIEPATUBHOIO O0YUCHUSI.

BI/I[[BI CaMOCTOSITCIILHOU MMOATOTOBKU CTYACHTOB I10 TEMC: ITOATIOTOBKA K IMIPAKTUYCCKOMY
3aHSTHIO, TIOATOTOBKA K COOECEIOBAHUIO, MMOJATOTOBKA K KOHTPOJIbHOU paboTe Nel, BBITOJHEHHE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

Tema 2 Ananumuyeckas 2eomempusi Ha NIOCKOCMU.

Coneprxanue TeMbl: B3auMHO 0HO3HAYHOE COOTBETCTBHE MEX1Y TOUKAMH IUIOCKOCTH U
napamu AeWCTBUTEIbHBIX YHCEIT; PACCTOSIHIE MEXTY ABYMS TOUKAMU; IEJIEHUE OTPE3Ka B JAHHOM
OTHOILEHUH; YIJIOBOM KOI(D(UUIMEHT NpsIMOM; yroia MeXAy IABYyMs MpsMbIMH. YpaBHEHUE
IPOCTEUIINX TEOMETPUUYECKUX MECT TOYEK. YpaBHEHHE IMPSIMOH C YITOBBIM KO3 (HUIMEHTOM;
ypaBHEHHE MPSIMOH, MPOXOJAIEH yepe3 JaHHYI TOUKY B 33JaHHOM HaIIPaBIEHUHU; ypaBHEHHE
OpsSAMOM, TPOXOIAIIel uepe3 ABE HaHHbIE TOYKH; ypaBHEHHE NpPSMOM B OTpe3Kax; oOimee
ypaBHEHHME NPSAMON; TOYKA IEepeceueHHsl ABYX MpPSMBIX; PAacCCTOSHHE OT TOYKH JO NPSAMOH).
OKpyXHOCTb; NapaboJia; UIUIC; rurnepooa.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaHAAPTHAs, METOJ] KOOTIEPATHBHOTO OOYy4EHUSI.

Busl caMOCTOSATENIBHOM MOATNOTOBKH CTYIEHTOB 10 TEME: MOJrOTOBKA K MPAKTUYECKOMY
3aHATUIO, IOJTOTOBKA K COOECE0BaHUIO, IOJArOTOBKA K KOHTPOJIBHOH padoTe No2, BITOTHEHHE
N3, nzyuenune matepuasa B CO0 (Moodle), moaroropka kK U”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU anceOPbl U AHATUMUYECKOU 2e0MeMPUl 8 NPOCMPAHCMEe.

Conepxxannie Tembl: OCHOBHBIC TOHSTHS M OIPENENICHUS; CKAJSIPHOE IPOHM3BEICHUE
BEKTOPOB; BEKTOPHOE IPOM3BEICHHE BEKTOPOB; CMELIAHHOE IPOU3BEICHHE BEKTOPOB.
Paccrossane mMexay OByMsi TOYKamu; OOINee ypaBHEHHE IUIOCKOCTH; ypaBHEHHE MpPSIMOM B
HPOCTPAHCTBE.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TEeMe, NMPUMEHsIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTAHJAPTHAs!, METOJI KOOTIEPATUBHOTO 00y4YEHUSI.

Buapl caMocTOSTETbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHATHUAM, NTOIFOTOBKA K cobeceoBaHmIo, n3ydenue marepuaia B C30 (Moodle), moaroroska k
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Conepxxanue temsl: OnpeneneHue npejena; npenen (yHKUUU; MpUpamieHiue GyHKIUH.
HenpepeIBHOCTB 1 TOYKH pa3pbiBa GyHKINH.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunsl caMmocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHSTHUSAM, TIOJIFTOTOBKA K COOECEIOBAHUIO, TIOJITOTOBKA K KOHTPOJIbHOU padoTe Ne3, mzyueHue
marepuana B CO0 (Moodle), moaroToBka k NTOrOBOMY TECTY.

Tema 5 [lugppepenyuanvroe ucuucieHue.

Conepxxanne  Tembl: [loHsatne mTpou3BOAHOM W €€  OCHOBHBIE  CBOMCTBA;
muddepeHMpoBaHne HeIBHOM (yHKIuM; nuddepeHan 1 ero NpUIoKEeHUs. YpaBHEHUS
KacaTeJbHOM M HOpMalM K KpUBOM; mpaBwiio Jlonurans; Bo3pactanue W yObIBaHUE ¢ YHKIUA;
OThICKaHHE MaKCUMyMa M MHUHUMYyMa (DYHKIIMM; ITPOU3BOIHBIE BBICIIUX MOPSIKOB; OTHICKAHUE
MaKkCHMyMa U MUHUMYyMa (DyHKIIUHU C IOMOIIbIO BTOPOIl TPOM3BOIHOM; UCCIIEIOBAHUE YPAaBHEHUS
KPHUBOH M IOCTpOeHHE ero Tpaduka. YacTHbIe IPOM3BOIHBIC; YACTHBIHN AuddepeHnan u noiHbnd
muddepeHman; HeoOX0AMMOE YCIOBHE SKCTPEMYMa.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAas, METO/ KOOIIEPAaTUBHOTO O0yUYEHHUSI.



Buabl camocToaTeNnbHOM MOATOTOBKU CTYIEHTOB IO TE€ME: MOATOTOBKA K MPaKTUYECKUM
3aHATHUSAM, TIOJITOTOBKA K coOecenoBanuto, BeimosHeHne MJ[3 Ne3, n3yuenue marepuana 8 C30
(Moodle), moaAroToBKa K HITOrOBOMY TECTY.

Tema 6 HnmeepanvHoe ucuucnenue.

Copepxanue Tembl: [loHsATHE HeonpenenéHHOro0 UHTErpaja U €ro OCHOBHBIE CBOICTBA;
WHTETPUPOBAHUE MMOACTAHOBKON; HHTETPUPOBAHKUE 10 YACTSIM; HHTETPUPOBAHUE PAIlMOHAIBHBIX
npobeii. [lonsTue ompenenéHHOro HMHTErpajga; reOMETPUYECKHE MPHIOKEHUS ONpeneEHHBIX
WHTETPAJIOB; TPHOIMKEHHOE HMHTETPUPOBAHNE TI0O METOJTY TPATICIIHIA.

@opMbl U METOJbI MPOBEACHHS 3aHITUNA MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsI, METO/I KOOTIEPATUBHOTO O0yUYCHHUSI.

Bunel camocTosiTenbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJArOTOBKA K MPAKTHUYECKUM
3aHATUAM, MOATOTOBKA K coOecefoBaHuio, BbinonHeHue WMJI3, uszydyenue marepuana B COO
(Moodle), moaroToBka K ”TOTOBOMY TECTY.

Tema 7 Qugpghepenyuanvhuvie ypasHenus.

Coneprxanne Tembl: OCHOBHBIC MTOHSTHUS U ONIpeNeNIeHus ; peuenne auddepeHnnanbHoro
ypaBHEHUs. YPaBHEHHS C OTACIEHHBIMH M OTACIMMBIMH NEPEMEHHBIMH; PEIICHHE METOIO0M
bepuymmu. OpHopoaneie nuHEHHbIe auddepeHnnanbHble  ypaBHEHHS C  MOCTOSHHBIMH
k03¢ purenTamu; XapaKTEePUCTHYECKOE ypaBHEHHUE; pelieHue HEOIHOPOTHOTO
QG epeHIaIbHOr0 YPaBHEHUsI BTOPOTO MOPSAIKA C TIOCTOSHHBIMU KO3 PHUIIMEHTaMHU; YaCTHOE
1 o0l1ee pelIeHue.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIE
TEXHOJIOTUH: CTAHJAPTHAs, METOJI KOOTIEPATUBHOTO O0yUYEHHSI.

Buapl caMocTosTENTbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJATOTOBKA K MPAKTUYECKUM
3aHATHSM, TTOATOTOBKA K COOECEeI0BaHUIO, TOATOTOBKA K KOHTPOJIBHOH padore Ned, m3ydenue
marepuana B CO0 (Moodle), moaroToBka K H”TOTOBOMY TECTY.

Tema 8 Psowi.

Conepxxanue Tembl: OOIIME MOHATHUA M ONPEAEICHUS UYUCIOBBIX PSIOB; CXOJUMOCTb
YHCIIOBBIX PSIIOB; HEOOXOIMMBIN MPHU3HAK CXOJUMOCTH; TOCTATOYHBIE MPH3HAKH CXOJUMOCTH
YUCJIOBBIX PSJOB C IOJIOKUTENBHBIMU wWieHamH (mpu3Hak JlamamOepa, MpHU3HAK CpaBHEHHS);
npu3Hak JlelOHWIa CXOMMMOCTH YHUCIOBBIX PSOB C YepenyromuMmucs 3Hakamu. OCHOBHBIE
HOHATHUS M ONPEENICHUs CTENEHHBIX PAJOB; paJinyC U UHTEPBAJl CXOAUMOCTH CTETIEHHBIX PS/I0B;
pa3inoxeHne QYHKIUI B CTETICHHBIC PSIIBL.

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, NMpUMEHseMble 00pa3oBaTENIbHBIE
TEXHOJIOTUH: CTAaHJapTHAs, METO]] KOOTIEPAaTHBHOTO OOYy4EHUSI.

Bunsl caMmocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHSATHUAM, MTOATOTOBKA K COOECEI0OBAaHUI0, MOJTOTOBKA K KOHTPOJIBHOM padoTe NeS, BBITOJTHEHUE
N3, nzyuenune matepuana B C30 (Moodle), moaroroBka kK U”TOrOBOMY TECTY.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeILHOM PadoThI

[Ipu peanuzanuu AMCUMIUIMHBI (MOJYJsl) TMPUMEHSETCS 3JIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MemEHHBIN B cucTeMe deKTpoHHOro o0yuenus (Moodle).

CamocrosaTrenbHass paboTa CTYAEHTOB SBISETCS HaubOosiee MPOAYKTUBHOU (popmoit
o0pa3oBaTeNbHON M MO3HABATEIbHOM NEATEIbHOCTH CTyJAeHTa B mepuoi oOyueHus. Texymas



caMmocTosiTeNIbHAasE paboTa HampaBieHa Ha YIIyOJeHHe M 3aKpeIuieHHe 3HAHUM CTYIEHTOB,
pa3BUTHE MPAKTHYECKUX yMeHUH. TeKyias caMocTosTeNbHas paboTa BKIIOYAET B ce0s1: paboTy ¢
JEKLIMOHHBIM MaTEpUajoM, ONEPEXkalollyl0 CaMOCTOSATEIbHYIO pabdoTy, MOArOTOBKY K
IPOMEKYTOUHON aTTEeCTALUU.

JUist mpoBeieHNUs 3aHATH JIGKIIMOHHOTO THITA UCIIOJIB3YIOTCS YUeOHO-HATIATHbIE TOCOOuUs
B (opMe MNpe3eHTALMOHHBIX MaTepHalioB, O00ECIEYMBAIOLINE TEMAaTHYECKUE WILIOCTPALUH,
COOTBETCTBYIOLIME TEMaM JICKLIUH, IIPEICTABICHHBIM B ITYHKTE 5 HacTosmen PII/I.

IIpy mpoBeAeHUM MNPAKTUUYECKUX 3aHATUAX IPUMEHSAETCS METOJ KOOIEepaTUBHOIO
oOydeHus: CTyIeHThl paboTaroT B Manbix rpynnax (3 — 4 den.) HaJA WHIUBUIYaTbHBIMU
3aJJaHUSMHU, B IIPOLIECCE BBIINOJHEHMsS] KOTOPBIX OHM MOTYT COBEHIaTbCi APYr K JpYry.
[IpenoaBaTens, B CBOIO o4epenb, HAOMI0AaeT 3a paboTON MajbIX TPYII, a TAKXKE MO0YEPETHO
pas3bsICHAET HOBBIM yueOHbII MaTepuan MajbIM IpylnaM, KOTOpble 3aKOHYMWIM paboTaTh Haj
VMHAUBUAYAJIbHBIMU 33JaHUSIMU 110 IPEAbIIYIIEMY MaTEpUay.

Jlns obecriedeHnst CHCTEMAaTUYECKON U PEryJIsIpHON pabOThI IO U3YYEHHIO TUCIUITIMHBI U
YCIEIIHOTO IPOXOXKACHUSI TEKYLIUX U MPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIBITAHUNA CTYAECHTY
pPEKOMEHIyeTCs IPUIEPKUBATHCS CIEAYIOIIEro NOopsiika 00yUeHHUs:

- CaMOCTOSTENIbHO ONPEAEIUTh 00BEM BPEMEHHU, HEOOXOAUMOTIO JJisl IPOPabOTKU Kax 01
TEMBI;

- pPEryjasipHO H3y4yaThb KaXIyl0 TEMY JUCLUUIUIMHBI, HCIOJIB3YS pa3iudHble (HOPMBbI
UH/IUBUYaJIbHOU PabOTHI;

- COTJIaCOBBIBATH C MPENO0/IaBATEIEM BHUIbI pAOOTHI 110 U3YYEHHUIO AUCLIUILIINHBIL.

[Ipu BBINOJIHEHUM WHAMBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAHMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepual, JeNlaTh CCHUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOWCTBA, (POPMYIIBI
u ap. Pemenue MJI3 BeImonHsAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIIbHBIE
CCBLIKH.

CamocTodaTenbHOCTh B y4eOHOW paboTe crocoOCTBYET Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyACHTA B U3y4aeMOM MaTepHuaje, BBIpaOaTHIBAET Yy HET0 YMEHHE H IOTPEOHOCTH
CaMOCTOSITEJIPHO T0JIyyaThb 3HAHMS, YTO BeChbMa BAaXHO JUId CIELUUATUCTa C BBICIIUM
o0pa3zoBaHHEM.

Lenbto caMOCTOATENBHONW PabOThI CTYACHTOB SABISETCS OBNAJCHUE (PYHIAMEHTATbHBIMU
3HaHUSIMH, TPOPECCUOHATBHBIMA YMEHUSAMHU U HAaBbIKAMU JIEATEIBHOCTH 10 MPOPUITIO, ONBITOM
TBOPUYECKOM, UCCIIEI0BATENBCKON JEATEIBHOCTH.

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

- ayqUTOpHas CaMOCTOSITeNIbHAs paboTa CTyAEHTa IOJA PYKOBOJICTBOM U KOHTPOJIEM
IpernoiaBaTess Ha JEKIHHU;

- BHeEayJUTOpHas CcaMoOCTOsITeNbHas paboTa CTYIEHTAa: H3y4YE€HUE TEOPETHUECKOIO
MaTepHaia, HoAroTOBKa K ayTUTOPHBIM 3aHATHAM (JIEKIUS, IPAKTUYECKOE 3aHATHE, KOHTPOJIbHAs
paboTa, TECTUPOBAaHHE, TEOPETUYECKUH OINpOC), JOMOJHUTENbHbIE 3aHITHUs, TEKYyIlue
KOHCYJIbTAIIMM MO JUCLHUIUINHE.

Jlj1 caMOCTOSITENTbHOM PabOTHI CTYIEHTOB B JIEKTPOHHOM Y4€OHOM Kypce, pa3MeIEHHOM
B cHUCTeMe 3JIeKTpoHHOro o0yuenus (Moodle), conepxurcs Bech HEOOXOAMMBIM TEOpEeTHUECKUI
U IIPaKTUYECKUN MaTepual, a TaKKe BUJICOJIEKIIMH, TecThl U MJI3.

KoHTposb ycrieBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C PEUTHMHIOBOM CHUCTEMOM
OIICHKH 3HAaHMM CTy/eHTOB. O1leHKa 0 AUCIUIUIHNHE onpenensercs mo 100-0anpHOM mIKane Kak
cymMMma OaoB, HaOpaHHBIX CTYJIEHTOM B pe3ylbTaTe paboThl B ceMecTpe: 00s3aTeNbHBIMU
OamamMM  OLIEHHMBAeTCS IOCEIIEHHE JIeKIMOHHBIX 3aHATHM, paboTa Ha MNPaKTHYECKUX
(ceMHUHapCKUX ) 3aHATHUSIX, TEOPETUUECKUN OMPOC, TECTHI, BHIIOJIHEHNE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIIaHOM.

Pacnpeznenenue 6a11oB TOBOAUTCS A0 CTYJIEHTOB B Hayalle CEMeCTpa.

VY4eOHBbIM MJIAHOM NMPEAYCMOTPEHBI KOHCYJbTAlUU, KOTOPbIE CTYJEHT MOXET MOCEIIaTh
T10 JKEJIAHUIO.



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAIHIOB (110 3asBJICHHIO 00YYarOIIErocs) MPeI0CTaBIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTallUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHusl, KOHCYJbTALUU U JP.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTIDKEHUH IUIAHUPYEMBIM pe3yJibTaTaM OOYYCHHS TIO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3ymllnue dTanbl (HOPMHPOBAHWS KOMIICTCHIMHA B  MPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Tonuapenko, B. M., DnemeHTs! Bbicuiel MaTeMaTukH. : yueOHuK / B. M. ['oHuapenko,
JI. B. JIumaruna, A. A. PeutoB. — Mocksa : KnoPyc, 2023. — 363 c. — ISBN 978-5-406-11529-
9. — URL: https://book.ru/book/949361 (mara oOpamenus: 18.06.2025). — Tekcr
JJIEKTPOHHBIN.

2. Makapos, C. W., Beiciias MmaTeMaTka: MaTeMaTHICCKUI aHAIU3 W JIMHEHHas anredpa
: yuebHoe nocobue / C. 1. MakapoB. — Mocksa : KnoPyc, 2023. — 320 c. — ISBN 978-5-406-
11035-5. — URL: https://book.ru/book/947276 (mara oOpamenus: 18.06.2025). — Tekcr :
JJIEKTPOHHBIN.

7.2 Jlononnumenvhas numepamypa

1. Byrsipun B. CnpaBouHuK 10 BBICIIEH MaTeMaTHKe : yueOHoe nmocobue / byteipun B.,
N.— MockBa : Pycaitac, 2022. — 193 c¢. — ISBN 978-5-4365-9016-5. — URL:
https://book.ru/book/942726 (nata ob6pamenus: 08.03.2023). — TeKCT : 3MEKTPOHHBIH.

2. Bpicmas MaTeMaTHKa JiJIs SKOHOMHUCTOB. [IpakTHKyM : yaeOHO-TTpaKTHIEeCKOe TTocoOne
/ O. B. Tarapuukos, JI. I'. buprokosa, H. A. Paytuan [u ap.] ; mox pen. O. B. TarapuukoBa. —
MockBa : KunoPyc, 2022. — 318 c. — ISBN 978-5-406-09046-6. — URL:
https://book.ru/book/942125 (nata oopamenus: 18.06.2025). — TekcT : 37K TPOHHBIA.

3. Jlypee, W. I'. Beicmas marematuka. [Ipaktukywm : yaeoHoe mocobue / U. T'. Jlypee, T.
1. ®yntuxoBa. — Mocksa : By3osckuii yueOnuk : UTHOPA-M, 2023. — 160 c. - ISBN 978-5-



9558-0281-7. - Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/1988445
([lara obpamienus -18.06.2025)

4. Mauynuc B. B. BBICHIASI MATEMATUKA 5-e u3z., nep. u gom. YuedHoe nocodue
JUIs BY30B [DnekTpoHHBIN pecypc] : Mocksa : U3marensctBo Opaiit , 2022 - 306 - Pexum
nocryna: https://urait.ru/book/vysshaya-matematika-491078

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIlouas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

DnexTpoHHO-0nbmmoreyHas cucrema "BOOK.ru"
DnexkTpoHHO-O0nbMoreunas cucrema "BOOK.ru" - Pesxxum noctyma: https://book.ru/
DnexTpoHHO-0nbIunoreyHas cucrema "ZNANIUM.COM"
DrekTpoHHO-0uGHoTeuHas ciuctema FOPAMT - Pexxum nocryma: https://urait.ru/
Open Academic Journals Index (OAJI). [Ipodeccronanprast 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesumentckas OubOmuoreka wuM. b.H.Enpimua (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

7. Wudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryna:
http://www.consultant.ru/

agkrownE

8 MarepuajibHO-TeXHHYECKOe olOecrnedeHHe THCHUIUIMHBI (MOAYJIsI) M IepevYeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca no JMCHUILVINHE (MOAYJII0), BKJIOYAs NepevYeHb IPOrpaMMHOI0 odecneyeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e MynbpTuMenuiiHbiii kKomruiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kpermieHne MmoToJI0YHOE

e O6naunsiii monutop 23" LG CAV42K

e O6maunbit Moautop LG Electronics uepHslii +ki1aBuaTypa+Mspliilb

e CereBoil Monutop:Hynesoii kiment Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpaMmmHOE obOecIieueHHE:
e Microsoft Windows XP Professional Russian
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