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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

OIIK-1.1B : ObxamaeT MaTeMaTHYECKOH KYIIbTY-
PO ¥ CHCTEMHBIM MBILUICHUEM, ITO3BOJIIOIINMHA
B IPO(eCCHOHATIBHO IeATEeNEHOCTH UCIIONb30-
BaTh MAaTEMAaTHYECKHE METOIBI 1 HHCTPYMEHTHI
IUIsL IPOBENICHUsI KPUTHYECKOTO aHaM3a CUTYa-
LM, MOJICIMPOBAHMSI U TPOTHO3UPOBAHUS Pa3BH-
THSI IPOLIECCOB U SIBICHUI

09.03.04 «IIporpamm-
Hasl HH)XCHEPHUS»
(B-UH)

OIIK-1 : CnocobeH mpUMeHSTh
€CTECTBEHHOHAYYHbIE 1 OOLICHHXKe-
HEpHBIC 3HAHUS, METO/BI MaTeMaTH-
YECKOT0 aHAJIN3a ¥ MOJCIIUPOBAHUS,
TEOPETUYECKOTO H IKCIIEPUMEH-
TaILHOTO MCCJIEJOBaHMUS B IIpodec-
CHOHAJILHOH JIESITeNbHOCTH

Komnerennus cuutaercst chopMrupoBaHHON Ha JaHHOM 3Tarle B cllydae, eclid MoJy4deH-
HBIC PE3yJbTaThl 00YUCHUS O TUCITUTUINHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUEB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBHUS MOJOXKUTEILHOMN OIEHKA KOMIIETSHIIHSI Ha JAHHOM 3Tare CYNTACTCss HeCPOPMUpPO-
BaHHOM.

2 Iloka3aTe/iM OLEHUBAHUS IVIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHus!

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METObl MATEMATUUECKOTO aHAJIM3a U MOJICITUPOBAHMS, TEOPETUIECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEIOBaHUS B IPO(DECCHOHATBLHOM NI TEIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKr WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

PesyneTaTel 00ydeHus M0 TUCTIATUTHHE
Kon u popmyaupoBka uHIH-
A 1 popMyIIp A Kpurepun oneHuBaHus pe-
KaTopa JOCTH)KECHUS KOMITe- Ko
1 Tum 3yJIBTAaTOB OOYUCHHUS
TEHIINHU R P
pe3 e3yJbTaT
pes3- Ta
Ta
OIIK-1.1B : Obmamaer mate- OCHOBHBIX TOHSTHH, METOJIOB
. . - IPaBUWIBHOCThH OTBETA IO
MaTHYECKON KyIbTYpO# U CH- MaTeMaTHYECKOr0 aHajn3a 1
P11 | 3nanme COJZIEP>KaHUIO 3a/laHusl; - MOJ-
CTEMHBIM MBIIIJIEHHEM, I103- WX IPUMEHEHHUE B MPoeccH-
. HOTa ¥ [IyOWHA OTBETa
BOJISIFOIIIMMH B TIpodeccro- OHAJILHOM IesTEeIbHOCTH
HaJIbHOH J€ATEeIbHOCTH HUC- YMEHHUE peliaTh CTaHIaPTHBIC
MIPUMEHATHh METOIBI MaTeMa-
[0JIb30BaTh MaTeMaTUYECKUE 3a/1a4¥ Kypca, OCHOBHBIE TH-
P/I2 | YMeHue | TUHECKOTO aHalm3a MpH pe-
METOJIbI ¥ UHCTPYMEHTHI JIJISI S MBI KOTOPBIX pa3OuparoTcs Ha
MIPOBEJIEHUST KPUTHUECKOTO MPAKTUUECKHUX 3aHATUIX
aHajM3a CUTyallu1, MOACII- HCITOJIL30BAaHUSI OCHOBHBIX BJIAZeET HABBIKAMHU BEIGOPA
poOBaHHUA U MPOrHO3NPOBAHUA MOHATHH, HOPMYT U METOIOB (OPMYJI, METOJIOB 1 11 aBI:/IHL
pasBUTHA IIPOLECCOB U ABJIC- P/I3 | HaBplk | MaTeMaTHYECKOTO aHAIN3A PMYL, P
o HOTO MOAX0/1a K PEIIEHUIO
HUH IIPH CAMOCTOSITEIBHOM pelle-
3a7a4uu
HHH 33134

Ta6n1z1ua 3aIlOJIHACTCA B COOTBECTCTBUHU C Pa3aCIIOM 1 PaGoueit nporpamMmbl JUCIHHUIIIINHBI

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muia 3 — [lepeyeHb OIIEHOUHBIX CPEACTB MO AUCIHUILUIMHE (MOTYITIO)

HamMeHnoBaHne OI[EHOYHOTO CPEACTBA U
KoHTposupyeMble IIaHUpyEMBIE pe- KoHTponupyemble TeMbl npencrasienue ero B OC
3yNbTaThl 00y4YEeHUS JICTIATUTAHBI . TTpoMeKyTOUHAS
Texkylmuii KOHTPOJIb
aTTecTarys
PJI1 3HaHHe . OCHOBHBIX MTOHSI- . Teoperuueckuit

THUI, METOJIOB MaTeMaTH- -1. Ilpenen Gpyuxumu onpoc Tecr

YECKOro aHajau3a U ux

npuMenenue B npodeccu- | 1.2. HenpeprisHOCTR Teopernuecknit Teer

OHAJBHOH JeSATEIbHOCTH bynxuun orpoc




1.3. Juddepenuunansroe

N Teopernueckuii
ncuucieHne QyHKIUH OIDOC Tect
OJIHOM NepeMEHHON P
1.4. Tlpumenenne mudde-
PCHINATBHOTO HCUHCIIE- .
Teopernueckuii
HUS K HCCIIEJOBAHUIO oIDOC Tecr
(YHKINU B TOCTPOCHHUS p
rpaduka QyHKIUH
1.5. InddepennuanbHoe .
Auddeper . Teopernueckuii
HcUUcIeHne QyHKIUH OIDOC Tect
HECKOJIBKUX TIEPEMECHHBIX P
Teopernuecknit
1.6. CkanspHoe ose p Tecr
o1poc
P12 ‘YMeHue : NpuMeHsTh Me- KonTponpHas
TOJIEI MATEMATHIECKOTO 1.1. TIpenen dpynxmn pabota Tecr
aHaIM3a MPH PEIICHUH
3amau 1.2. HempeprIBHOCTB WNunueunyansaoe Tecr
GbyHKIMN JIOMalllHee 3a/laHue
1.3. JudpdepenumanbHoe
Auddeper . KounTponbnas
HcUHUCIeHNE QyHKIUH Tecr
- o pabora
OJTHOM MepeMeHHON
1.4. IIpumenenune qudde-
PEHIHMANTBHOTO UCUUCIIEe-
WunuBuayansHOE
HUS K UCCIIEIOBAaHUIO Tect
JIOMalIIHee 3a/1aHue
(GYHKIMH ¥ OCTPOCHHS
rpaduka GyHKIHN
1.5. IuddepenunansHoe
Auddepenn . NunuBuayansHOE
ucuucieHue GyHKIui Tect
JIOMalIIHee 3a/1aHue
HECKOJIKUX MIEPEMEHHBIX
WHnuBunyansHoe
1.6. Ckansipaoe noJje Y Tect
JIOMAaIIIHee 3a/laHue
PJ13 HaBpik : ucnonb3oBanus KoHTponbHast
OCHOBHBIX TIOHSTHH, Qop- 1.1. Ipenen pyHKuun pabora Tecr
MyJI 1 METO/I0OB MaTeMa-
THYECKOTO aHaJK3a IpU 1.2. HenpepbIBHOCTD WnauBuayansHoe Tecr
CaMOCTOSATENILHOM pellle- (GyHxunn JIOMaIlIHee 3aJaHue
HAM 327129 1.3. TuddepenupmansHoe
Auddepery . KonTponbnast
ncuucieHne QyHKInH Tecr
. o pabora
OJTHOM epeMEeHHOH
1.4. Ilpumenernune qudde-
PEHIMAIBHOTO UCUHCIIE-
WunuBuayansHoE
HUS K UCCIIEJJOBAHUIO Tect
JIOMaIITHee 3a/1aHue
(GYHKIMH ¥ OCTPOSHHS
rpaduka QyHKIUH
1.5. fuddepenunansHoe
Audpdeper . WunuBuayansHoE
ucyuciaeHue GyHKIUN Tect
JIOMaIITHee 3a/1aHue
HECKOJIbKUX IIEPEMEHHBIX
WHnuBuayansHoe
1.6. Ckansipaoe nose Y Tect

JOMAIIHEC 3a1aHnuC




4 Onucanue Npoueaypbl OCHUBAHUS

KadecTBO chopMHUPOBAaHHOCTH KOMITETCHIIH Ha JTAHHOM JTale OICHUBACTCS IO PE3YIib-
TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAUN MPHU MOMOIIY KOJIMYECTBEHHOW OIICHKH, BBIpA-
JKEHHOH B Oayutax. MakcuMmaibHas cymma 0alijioB 1o aucuuruinHe (Moayio) paBHa 100 6amram.

Bun yuebnoii

O1IEHOYHOE CPEACTBO

Teopernueckuii | Kontponbhsie Tectr WUA3 | Paboray | Ilocemenue | MrTorossrit
JIeATEIBHOCTH . Hroro
orpoc paboThl Nel-3 Nel-3 JIOCKH 3aHATUi TecT
Jlexumn 25 3 28
IIpakTuueckue 12 10 3 o5
3aHATHS
CamocTosTenbHas 18 18
pabota
30C 9 9
IIpomexyTounas 20 20
aTTeCTalNs
Hroro 25 12 9 18 10 6 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YICOHOM JEATSIHHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma Oansos
T10 AUCIIH-
TUTHHE

O1eHKa 110 IPOMEXKY-
TOYHOM aTTecTanuu

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U

ot 91 no 100

COTJIUYIHO»

CTyzeHT AeMOHCTPHPYET C(HOPMHPOBAHHOCTH JUCHHUIUIMHAPHBIX KOMIETECHIUH,
0OHapy>KHBaeT BCECTOPOHHEE, CUCTEMAaTHYeCKoe U IiIy0okoe 3HaHHE yueOHOro
MaTepuana, yCBOMI OCHOBHYIO JINTEPATyPy U 3HAKOM C JONOIHUTEIBHON JINTEepa-
TYpOi, peKOMEH/IOBAaHHOW NPOTrpaMMOH, yMeeT CBOOOHO BBINOJHSATEH IPaKTHUe-
CKH€ 33IaHMs, IPELYCMOTPEHHBIC NPOTrPaMMON, CBOOOAHO ONEpHpyeT mprobpe-
TCeHHBIMH 3HAHUSAMH, yMEHUSMH, NPUMEHAET WX B CUTYalUAX IOBBIIICHHON
CJIOXKHOCTH.

ot 76 10 90

«XOpOIIO»

CTyI[eHT JAEMOHCTPUPYET C(bOpMI/IpOBaHHOCTB JUCHUIIIIMHAPHBIX KOMIICTCHIIHH:
OCHOBHBIC 3HaHUA, YMEHHS OCBOCHLBI, HO JOITYCKAIOTCSI HE3HAYUTCIIbHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA NPU aHAIUTUYCCKUX OIlCpanudax, Ne€peHoce 3HAHUU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUHN.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyzeHT AeMOHCTPHUpYeT ChOpMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIETSHIHIA: B
XO/ie KOHTPOIJIBHBIX MEPONPHATHI JOMYCKAIOTCS 3HAYNTEIbHBIE OITHOKH, MPOSIB-
JsIeTCS OTCYTCTBHE OT/IENBHBIX 3HAHMH, yMEHMUH, HABBIKOB 110 HEKOTOPBIM JHUCITH-
IUIMHAPHBIM KOMIIETEHLUSIM, CTYAEHT HCIBIThIBAET 3HAUUTENbHbIE 3aTPyIHEHUS
IIPU ONEPUPOBAHUU 3HAHUAMHM M YMEHUSIMM IIPU HUX NEPEHOCe Ha HOBBIC CHUTYa-
IMH.

ot 41 no 60

«HEYHOBJIETBOPUTEIIb-
HO»

Y cTyneHta He CHOPMHUPOBAHBI AUCIMIUTMHAPHBIC KOMIICTCHIIUH, MPOSBISIETCS
HEJOCTAaTOYHOCTh 3HAHUHN, YMEHHUH, HABBIKOB.

ot 0 mo 40

«HEYOOBJICTBOPUTEIIb-
HO»

JlucuumHapHbIe KOMIIETeHIINH He C(OPMHPOBaHBL. [IposBIsSeTcs MOIHOe WiIn
MPaKTUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMEHHUI], HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii MepevyeHb BOMPOCOB MO TeMaM

Bompocs o temam
K Temam 1-2:
1.YT0 Ha3bpIBaETCS OKPECTHOCTHIO TOUKH?

2.Y10 Ha3bIBaeTCS € - OKPECTHOCTHIO TOUKH?

3. Kakue MHOK€ECTBA Ha3bIBAIOTCSI OTPAHUYEHHBIMU CBEPXY, CHU3Y?
4. Kakue MHOX€ECTBa Ha3bIBalOTCS OTPaHUYEHHBIMU?

5. Urto Ha3wiBaeTCs GyHKIIUEH?

6. Uto Ha3bIBaeTCs 0071aCThIO ONpeeieHns GYHKIUU?

7. KaxkoBbl ciocoObl 3aaHust QyHKIUUA?

8. Uro Ha3bIBaeTcs rpadukoM QyHKIHEH?

9. latb onpenenenue npeaena GQyHKIUU Ipu X—+oo.




10. Jlatb onpenencHue npeaena GyHKIUN MPH X—>-00.

11. Jlate onpenenenue npeaena GpyHKIuu mpu x— a-0.

12. Harte onpenenenue npeaena Gyakuuu nmpu x— a+0.

13. Jlate onpenenenue mpeaena GyHKIUA MpUA X— a.

14. Kakue QyHKIIUN HAa3bIBAIOTCA OTPAHUYEHHBIMU IPU X—> a7

15. Kakwue ¢pyHKIIMH HA3BIBAIOTCS OTPaHUYCHHBIMH B HEKOTOPOM obnactu D?

16. Kakune QpyHKIIMU HAa3bIBAIOTCS OECKOHEYHO MaJIBIMH?

17. Kakue ¢pyHKIIMN Ha3bIBAFOTCSI OECKOHEYHO OOJIbIIUMHU?

18. CBs3b Mexkly OECKOHEYHO MAJIBIMH U OECKOHEUHO OOIBIIUMH (PYHKIUSIMH.

19. ITlepeunciauTh CBOMCTBA MIPEACIIOB.

20. ChopmynupoBath mepBblil 3aMeyaTeIbHbBIN Mpeiet.

21. ChopmynupoBaTh BTOPOI 3aMedaTeIIbHBIN MTPEIeil.

22. [laiiTe onpeneneHne OECKOHEYHO MabIX (PYHKIIMIA OJTHOTO M TOTO YK€ MOPSIKA.

23. JlaiiTe onpeneneHne SKBUBAJICHTHBIX OCCKOHEYHO MAJIbIX (DYHKITHIA.

24. Naiite onpeneneHue 0ECKOHEYHO MaJioi (GyHKIMU OoJiee BBICOKOTO, 00Jiee HU3KOTO
HOPSIIKOB.

K Teme 3:

1.
. Kakas Touka Ha3pIBaeTcs TOUKOM pa3pbiBa 1-ro poaa?

. Kakas Touka Ha3pIBaeTcs TOUKOM pa3pbiBa 2-T0 poaa?

. Kakas Touka Ha3pIBaeTCsI TOUKON yCTPAHUMOTO pa3pbiBa’?

. UTo Ha3bIBaeTCsl CKaYKOM rpaduka GyHKIIN?

. Kakas ¢pynkmust Ha3pIBaeTCsl HEPEPHIBHOM HA OTpe3Ke?

. UTo Ha3bIBaeTCs mpUpalleHueM aprymenrta’?

. UTo Ha3wIBaeTCs pUpalieHueM QyHKIUu?

. ChopmynupoBaTs BTOpOE OMpeeIeHNe HENPEPHIBHOCTH (PYHKIIUH.

N

HaTb OIIPEACIICHUC HCIIPCPBIBHOCTHU Q)YHKHI/II/I B TOYKC.

K Teme 4:

ouu.

. Kak Ha3pIBaeTcs oneparust Hax0X1eHHUs TPOU3BOAHOM?

. Uro Ha3bIBaeTCs NPOU3BOAHON (QYHKIMHU B TOUKE?

. KakoB reomerpryeckuii cMbICII TPOU3BOIHON (DYHKIIMU B TOUKE?

. UeMy paBHa pou3BOHAsI CYMMBI ABYX (YHKIUN?

. Uemy paBHa Npou3BOHASI YACTHOTO ABYX (DyHKIMI?

. UeMy paBHa NpoU3BOAHAs IPOU3BEACHUS IBYX (DYHKIMIA?

. CopmynupoBath Teopemy O CBS3U AUDPPEPEeHIUPYEMOCTH U HENPEPHIBHOCTH (PyHK-

. Kakas ¢pynkuust Ha3pIBaeTCsl CTEIIEHHO- MOKa3aTeNbHOM?
. Kakas ynkius HazpiBaeTcs 3a1aHHOM HESIBHO?

10. ate onpenenenue quddepenimana GyHKIHUH.

11. B yem 3akiro4aeTcsi reoMeTpuiecKuid cMbIci quddeperiuana QyHkimuu?

12. CopmynnpoBath TeOpeMy O CBSI3M MEX]y CyllecTBOBaHHEM TuddepeHuana u cy-
LIECTBOBAHUEM ITPOU3BOIHOM.

13. IIpaBuno Jlonurans.

K Teme S:

1

O 03O N B~ W

. Kakas ¢pynkuus Ha3pIBaeTCs Bo3pacTaromiei Ha nHTepBaie?

. Kakas ¢pynkuus Ha3biBaeTcsl yObIBaroIiei Ha uHTepBase?

. Kakas Touka Ha3pIBaeTcs TOUKOW MakcuMyma?

. Kakas Touka Ha3pIBaeTCsi TOUKOM MUHHUMYyMa?

. UTo Takoe TOUYKH 3KcTpeMyma (HyHKIIMU?

. ChopmynupoBath HEOOXOIMMOE yCITOBHE BO3pacTaHus (PYHKITUU HA UHTEPBAJIE.
. ChopmynupoBaTh JOCTAaTOUHOE yCIOBHE BO3pacTaHus (YHKIIMK Ha HHTEpBAJIE.
. ChopmynupoBaTh HEOOXOAMMOE yCI0BHE YObIBaHUS (DYHKIIMN HA HHTEPBAJIE.

. ChopmynupoBath JOCTaTOUHOE yCIOBHE YOBIBAaHUS (PYHKIIUN HA HHTEPBAJIE.



TOYKE.

TOYKC.

10. CopmynupoBaTh HEOOXOIUMOE YCIOBHE CYLIECTBOBaHMS 3KCTpeMyMa (DYHKIMH B
11. ChopmynupoBaTh JOCTATOYHOE YCIOBHE CYIISCTBOBAHHS JKCTpeMyMa (YHKIMH B

12. ChopmynupoBath 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS IKCTpEMyMa (YHKIIUH, OC-

HOBAHHBIN HA 3HAKE BTOPOM MPOU3BOIHOM.

13. Kakast pyHKIMS Ha3bIBaeTCs BBITYKIION HA HHTEpBaJie?

14. Kakas pyHKIMS Ha3bIBA€TCs BOTHYTOM Ha MHTEpBase?

15. Kakue Touku Ha3bIBAIOTCS TOUKaMU Tiepernda rpaduka GyHKIuu?

16. ChopmynnpoBaTh JOCTATOUHOE YCIIOBHE CYILECTBOBaHUS Iepernda rpaduxa QpyHk-

U1 B TOYKE.

17. ChopmynupoBaTh JOCTATOUHOE YCIOBHE BBIMYKIOCTH HJIM BOTHYTOCTH Trpaduka

byHKINN.

18. Yto Ha3pIBaeTCA acCUMNTOTaMH rpaduka GyHKIUN?

K Temam 6-7:

1. Yto Ha3biBaeTcsl GyHKIUEH IBYX MMEPEMEHHBIX?

. Uro Ha3bIBaeTcs 001acThO ONpeneaeHUs] PYHKINU ABYX EPEMEHHBIX ?

. KakoBbl cioco0s! 3aianus (yHKIMU ABYX HEPEMEHHbIX?

. Yro siBsgercs rpadpukoM (QyHKIUU JABYX IEPEMEHHBIX?

. UTo Ha3bIBaETCsl OKPECTHOCTHIO TOUKH (PYHKIIUH JBYX IT€PEMEHHBIX?

. JlaTp onpeneneHe 4acTHOTo mpupameHust QYHKIHH ABYX MEPEMEHHBIX.

. UTo Ha3pIBaeTCsl YaCTHBIMU IPOM3BOIHBIMU (DYHKLIMH JIBYX EPEMEHHBIX?
. Ionuerit muddepenman GyHKIUN IBYX EPEMEHHBIX.

. Kakas Touka Ha3bIBaeTcs TOUKOW Makcumyma?

10. Kakast Touka Ha3bIBACTCSI TOYKOM MUHUMYyMa?

11. ChopmynupoBath HEOOXOIUMOE YCIOBHUSI CYIIECTBOBAHUSA HKCTpeMyMa (YHKIIUU

O 00NN N bW

JIBYX IIEPEMEHHBIX.

12. CpopmynupoBaTh AOCTATOYHOE YCIIOBHUS CYIIECTBOBaHMS H3KCTpeMyMa (¢ yHKIUH

JIBYX IIEPEMEHHBIX.

13. AJ'IFOpI/ITM X HAXO0XKICHHUA HanOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUI (I)YHKL[I/II/I B 3a-

MKHYTOH 00J1acTH.

14. Yro Takoe ckansipHoe nomue?

15. C momo1pio 4ero n300pa)kaeTcsi CKaJIIpHOE moJjie?

16. Yro Takoe rpaueHT PyHKIMH JBYX MEPEMEHHBIX?

17. Yto moka3bIBaeT rpaueHT QyHKIIHH?

18. late omnpeneneHue Mpou3BoAHOM (QyHKIIMM MO HANPaBJIEHUIO BEKTOPA.
19. Yo nmoka3piBaeT Mpon3BOAHAs ()YHKIIUHU TI0 HAIIPABICHUIO BEKTOpA?

Kpamxue memoouueckue yxazanus
Teopernyecknii OIIpoc MPOBOAUTCS MOCIIE U3YYEHHS COOTBETCTBYIOIIEH TEMBI WIIH IEPE.T

KaKIbIM IIPAKTUYCCKUM 3aHATUCM

IHlIxana oyenku

Omnenka | bamrsl Ommcanne

5 23-25 CTaBHUTCS, €CIIH CTYACHT HOJHOCTHIO OCBOMIJI MaTepHall

4 19-22 CTaBUTCS, €CIIU CTYAEHT JoIycKaeT 1-2 omuoku

3 13-18 CraBHTCS, €CIU CTYICHT M3J1araeT MaTepUall HEIOJIHO M JIOIYCKaeT HETOYHOCTH B OIPE/ICTICHUH 110-
HATHI WK HOpMYJIMPOBKE MPABHJI, M3JIaraeT MaTepuasl HEIoCIeI0BaTeIbHO U IOMCKAeT OIIHOKH
CraBuTCs, €CIM CTYACHT OOHApY)KHMBAeT HE3HAHUE OTBETAa Ha COOTBETCTBYIOIIEE BOIIPOCHI, IOMyCKAaeT

2 0-12 ournOku B HOpMYITUPOBKE OMPEeTIeHII 1 IPaBUII, HCKAXKAIOIINE UX CMBICI, OECIIOPSIIOYHO U HEeyBe-
PEHHO M3JIaraeT MaTepua




5.2 IIpumepsnl 3a1aHUIi ISl BHITIOJTHEHHSI KOHTPOJBLHBIX padoT

KonTpoabnas padora Nel
Haiitu npenens! GyHKIMiA:

a) | 3x2—2x+1_ o) Ii x2 -9 .

im — m —F——

x>0 347X~ X° x>3~x2 +1-2
. x2 . . x+1)"

B) lim —————— D) lim :
x—»01—c0s10x x> \LX—3

Kpamxue memoouueckue ykazanus

KonrtponbHast paboTa Mo3BOJISET ONpPENeNIUTh YPOBEHb YCBOCHHUSI MaTepuaia. Ilepen BbI-
IIOJTHEHHEM KOHTPOJIBHON paboThl HEOOXOAMMO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHajioM,
NPEJCTAaBICHHBIM B MPE3CHTAIMAX M Ha JIGKIHH, MPOpaboTaTh METOABI PEIICHUs 3aj1ad, pac-
CMOTpPEHHBIX B THUIIOBBIX IpUMeEpax. 3a pa3bsCHEHUEM TPYIHO YCBAaMBaeMbIX BOIPOCOB Kypca
HE00X0IMMO 00PATUTHCS K MPETIOIaBATEIIO.

Hlxana oyenxu

OneHka bannsl Onucanue
5 6 3agaHus BBITOJIHEHBI MOJHOCTHIO M MTPABUIILHO
4 5 3a/1aHus BBINOIHEHBI OJIHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKAMH, HO MOJIXOA K PEIICHHIO, Haes

peICHM, METOA MPABUJIbHBL

3a1aHusl BBITOJTHCHBI TIOJIHOCTBIO, € CYHIECTBECHHBIMU OIJ_II/I6KaMI/I, HO IMoAXO0J K pEHICHUIO, UICA
pelICHNsA, METO ITPaBUJILHLI

2 0-3 3a,£[aHI/I$I HC BBIITIOJIHEHBI WJIX BBIIIOJIHEHBI HEIPABUJIBHO

3 4

KonTpoabnas padora Ne2
1. Haiitu y', ecim:

1
a)y:T+9X+x9—9;6)y=arcsin 2%, B) y = arcctg (2x);
X
In x
r)y=— ; H)V=thx-
sin X

. . 1-x
2. Haiitn lim ———— , mosp3yschk npasuwiioM Jlonurans.
x—14 X

. T

—sin —

Kpamkue memoouueckue ykasanus

KonTtponbHast paboTa 1Mo3BOJISET ONpeeNUTh YPOBEHb YCBOCHHUs MaTepuaia. Ilepen BbI-
MOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTHCSI C TEOPETUUYECKHM MaTepHalioM,
NPE/CTAaBICHHBIM B IMPE3CHTALUAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX IMpHMeEpax. 3a pa3bsCHEHWEM TPYIHO YCBAaMBAaEMBIX BOIPOCOB Kypca
HE00X0/IMMO 00PATUTHCS K MPETO1aBaTENIO.

IHlIxana oyenku

Ornenka Bbamnel Omnwucanue
5 6 3aaHus BHITIOTHEHBI MMOJHOCTHIO U MPABHIIBHO
4 5 3amaHus BBHITIOHEHEI MMOTHOCTHIO, C HECYIIECTBEHHBIMU OMIMOKAMH, HO TIOJXO]] K PEICHUIO, UIes
pelleH s, METO T TPABIIIbHBI
3 4 3aaHus BHITIOHEHBI TOTHOCTHIO, C CYIIECTBEHHBIMH ONTHOKAaMH, HO ITOJXO0/ K PEIICHHIO, HIIes
peLueHm{, METO l'lpaBI/I.]'lebI
2 0-3 33)13.HI/15[ HE BBIINMOJIHCHBI UJIX BBIITOJIHCHBI Hel'lpaBI/lJ'IbHO

5.3 IlpumephI TeCTOBBIX 3aaHUI
HTOroBoIi TEeCT MO JUCHHUILINHE

X2 +2x+1
1. Ilpenen lim ————

paseH
o 2x% 4



1)0
2)
3)2
4)0,5

6 X
2. IIpegen lim ——————paBeH ......
p x—>1/3 X_l/3

. arcsin 3x
3. Ilpenen lim ———— paBeH
x—>0 SXtgx

1)0,6
2)0
3) o

5
4>
)3

9
4. Ilpenen lim =0 paBeH

=3\ x+1-2
1)-24
2)0
3)24
4) 0

X+1

5. IIpenen lim (1+ 3] ' paBeH. ..

X— © X

2

X
. x% 42
6. IIpenen lim paBeH
x—>o| x% -2

1)e’
2)0
3)%
e
4)e°
x-1
7. OyHKOUA y =
YH y NER

l)umeer TOUKY pa3pbiBa P X = 2
2)UMeeT TOUYKY pa3phiBa PU X = —2
3)uMeeT TOUKY pa3pbiBa IIpH X = 4
4)umMeeT TOUKY pa3phiBa IPU X = —4

8. YrioBoii kKo puIueHT KacaTelIbHONW K KPUBOK Y = 2+/X —8 B TOYKE ¢ abcruccoi
X =9 paBeH ....

9. IlpomsBoaHas GyHKIHH Yy = 5% paBHa

1)2x-5% In 2

2)5* In5

3)2x-5* In5

4)x? .5* =

10. TlpomsBomaHast BTOporo mopsaka GyHKIUH y = xe * paBHa



1) xe”

2)(1+ x)e”
3) (2 + x)e”
4)(3+x)e”

11. TlpousBoaHas y! napameTpuueckoil pyHKImu x = 5cos’t, y = 3sin °t paBHa
3
1)-—
5
3
2)->
5
5
3)=
3

5
4) -2
)3

12. TlpousBoaHas y’ HesiBHOW (PyHKIMHU sin y = 7x + 3y paBHA

7
1) ——
cosy—-3
7
2) ———
cosy+3
7
3)-——
cosy—-3
7
4)- ———
cosy+3

4x — x> -4

X
1) x = 0 sBJsIETCSI BEPTUKAILHON aCUMIITOTON
2) y = —X + 4 SABJISIETCS HAKIIOHHOM aCUMITTOTOM

13. JIna pyHKIMH y =

3) y = 0 siBIsIeTCSI TOPH30HTAIBHOI aCUMITTOTON
4)He cylecTByeT aCUMOTOT

14. Ksaapar Moayns rpaaienta GyHKIHMK U = X + Yy z +3z° B TOuke B(4,-1,1) paBeH ....

’ 2
15. YacTHas npousBoHas u;, = X~ COOTBETCTBYET (YHKIMU
Du=xz®+xy°’
u=x’y+4z-1
Nu=4dx-xy+y° -z
4)u = x’z-y-z
Kpamxue memoouueckue ykazanus

I[ITM copepxaT TecTOBbIE 3aJaHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKMX IMpPaBHIIbHBIX
OTBETOB, BBOJI YHCIIA.



IlIxana oyenku

OlneHka Bbauist Onucanue

5 19-20 3alaHre BBITIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABIIIBHO.

4 16-18 3amaHue BBIMOJIHEHO MOJHOCTHIO U IIPABUIIBHO, HO PELICHUE CONCPKUT HEKOTOPBIE HETOYHOCTH U
HECYIECTBEHHBIE OIINOKH.

3 11-15 3amaHue BBIIOIHEHO HE MOJHOCTHIO, C CYHIECTBEHHBIMH OIIMOKaMH, HO TIOAXO K PEIICHHIO, Ues
pEIICHHs, METO] TPABUIIHHBIL.

2 1-10 3aiaHre BBITIOTHEHO HaCTHUHO, HMeeT OIIMOKH, OCYIIIECCTBIICHA MOTIBITKA PEIICHUS HA OCHOBE Tpa-
BIJTBHBIX METOJIOB M HJICH pEIICHUS.

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

Tecr 1
3
1. Ilpenen lim % paBeH
0w 377412
3
1=
) 2
2)
3)2
2
4=
) 3
3
2. Ilpenen lim Sx_tax+s paBeH ....
oot 152 g
2
3. [Ipenen lim 2x +6x-8 PaBeH ....
x> -4 X+ 4
4. Ilpenen lim Vx-z-t paBeH
x—3 X—3
1)0,5
2)0
3)1
4)-1
. Wi+ x -1
5. Ilpenen lim ————— paBeH
x—0 X3
11
2)-2
3)
4)0
1—
6. [Ipenen lim L - cos 5% paBeH
x—01~-cos 3x
1)0
5
22
) 3
3)1
5=

9




3X
7. Ilpenen lim ————— paBeH ...
x—0 sin xctg 4x

X+2

8. Ilpenen lim [uj i paBeH

xoe\ 3X +5
1)
2)e?
3)e*
4)e°°

X+2

9. Ilpenen lim (%j paBeH ...

X— —0 X —
10. OyHKIUA Y = X + In x

X

l)umeeT TOUKY pa3peiBa Ipu X = 0
2)uMeeT TOUKY pa3phlBa Ipu X =1
3)umeer TOUKY pa3phlBa IpU X = —1
4)sBrisieTcsl HENPEPHIBHOM

11. ®ynkuus y = x — In(1+ x?)
l)umeeT TOUKY pa3peiBa Ipu X = 0
2)uMeeT TOUKY pa3phlBa Ipu x =1
3)umeer TOUKY pa3phlBa IpU X = —1
4)sBrisieTcsl HENPEPBHIBHON

Kpamkue memoouueckue ykazanus
I[ITM coxpepxaT TECTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPABHIIbHBIX
OTBETOB, BBOJI YHCJIA.

IlIxana oyenku

Ornenka Bamaer Omnmcanne
5 3 3a1aHre BBIMOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIIBHO.
4 2 3aaHue BBIMOJHEHO MOJHOCTHIO M MTPABUIILHO, HO PEIICHUE COJCPIKUT HEKOTOPBIC HETOYHOCTH U

HECYIIECTBEHHBIE OIINOKH.

3aHaHI/IC BBITIOJTHEHO HE MMOJHOCTBIO, C CYIIECTBECHHBIMU OHII/IGKaMI/I, HO ITOAXO0/ K pEHICHUIO,
naecs peeHus, METOA ITPABUJIBHBIL.

3 1

3a7aHKe BBITTOJTHEHO YaCTHYHO, UMECT OH_II/IGKI/I, OCYLICCTBJICHA IOIBITKAa PEHICHUA HAa OCHOBE
TIpaBUJIbHBIX METONOB U H[{ef/i PEUICHMS.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUI

Tecr 2
1. YrioBo# Kodp(HUIMEHT KacaTebHOM K KpUBOH y = x° —2x” + 4x —7 B TOYKe ¢ abc-
LIUCCOM X = 2 PAaBEH ....

2. IlpousBojHast pyHKIMM y = arcsin 4+/X paBHA
1

2,/x(1-16 x)

2

+/ X(1-16 x)

2

X[ —4x)

1)

2)

3)



1
V1-16x?

3. IlpousBoanas GyHKuuK y = sin * 3x paBHa
1)12 sin ® 3x cos 3x

2) 4sin ® 3x cos 3x

3) 3sin * 3x cos 3x

4) 24 sin * 3x cos 3x

4)

4. [IpousBoHas BTOPOTo Mopsiika GyHKIUU Yy = Jx paBHa

1)2+/x

1
2) -
e

1
3)_2\5
-1

2x*

5. IIpou3sBo Hast TPETHETO MOpsiAKa GYHKIMH y = sin 2X paBHA
1)-2cos 2x

2)—4cos 2x

3) —8cos 2x

4) - 16 cos 2x

6. IIpou3BoiHas y| mapaMeTpuuecKoi QyHKIMKU x = arcctgt , y = In(1+1?) paBHa

1
1+t?

1)

t
1+t?

3)-2t
4) 2t

2)

7. IlpousBogHast y' HEABHOM QyHKIMH Jx + \/_ -7 paBHa
) [
X
3
X
) [f
y
o
y



8. lnst pyHKIMM y = ng

1) x = 3 sBIsIeTCS BEPTUKAIBHOW aCUMIITOTOM

2) y = x —1 SBJISETCS HAKIIOHHOM aCUMIITOTOM

3)y

4) x = -3 sBJIACTCS BEPTUKAILHON aCUMIITOTOM

0 gABIIAETCA FOpH3OHTaHBHOﬁ aCHUMIITOTOM

9. KonmnuecTBO KpUTHYECKUX TOYEK PYHKIIUU y = 3 5x? 471 paBHO ....

2
X" —=2x+2
10. Oynkuus y = i BO3pacTaeT Ha

1) (-~ »:0)
2)(0;2)
3)(1;2)
4)(2;+oo)

Kpamkue Mmemoouyeckue YKaszanus
IIT™M CoacCpIKaT TCCTOBBIC 3aJlaHHA C BLI60pOM OJIHOI'O HMJIM HCCKOJIBKHX IIPAaBUJIbHBIX
OTBCTOB, BBO/J YHCJIa.

LlIxana oyenxu

OneHka bansl Onucanue
5 3 3agaHne BBIIOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 2 3a/1aHye BHIIIOJIHEHO MOJIHOCTHIO U IPABUIIBHO, HO PEIICHHE COJEPKUT HEKOTOPbIE HETOYHOCTH U
HECYIICCTBCHHBIC ONTHOKH.
3 1 3agaHye BHIIIOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO IOJXOM K PEIICHHIO,
uyiest pelieHus, METO] IPaBHIIBGHBL.
2 0 3a/1aHue BBIMOJIHEHO YaCTHYHO, UMEET OIIMOKH, OCYIIECTBIICHA MOMNbITKA PELICHNS Ha OCHOBE

TPaBUJIBHBIX METOOOB 1 20 (S)78 PEIICHMS.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 3

1. KBazgpar Moy rpagueHTa GyHKIHUU U = Xz — Y — z B Touke C(5,—3,1) paBeH .... .

2. UMCI0 KPUTHYECKHUX TOYEK QYHKIMU z = 2X° — X° + 3y’ — y PaBHO ....

3. YacTHast IPOU3BOJIHAS U = X —1 COOTBETCTBYET ()YHKIHH
Du=xz’+xy°’

2)u
3)u
Nu=xz-y-z

x’y+4z-1

4x—xy+y2—z

4. Oynkuus z = x? - Xy2 +y BTouke M(1;1) B HampaBIEeHUH BEKTOpa a = 6i —8j
1)Bo3pacraer

2)yObIBaeT

3)He onpeneneHa

4)cranmoHapHa.

5. HacTHast npou3BojaHas z', (PYHKIMHU ABYX IEPEMEHHBIX Z = —3x3y+y? +2 pasua



1) -9x 2 y

2) —9x%y+2y

3) —9x%y —3x> + 2y

4) —9x2y +2

6. [Tonnenii muddepennman GyHKIUU ABYX MEPEMEHHBIX Z = 5X — 3y 2 JMeer BHL:
1)dz = 5dx

2)dz = —6ydy

3)dz = 5dx + 6ydy

4)dz = 5dx — 6ydy

7. I'pamuent QyHKIMU Z = 2X 2 4+ 3y BTOUKE M(2,-4) paBen

8. HacTHas mpon3BOAHASI BTOPOTO TIOPSIKA Z ;y (YHKIIUU IBYX MIEPEMEHHBIX
2 3
z=3x"y+4y” paBHa

1)6xy
2)24 y

3)6xy +3x2 + 24y

4)3x2 +24y
9. CmeranHas npou3BoAHast zy, GyHKuMM z = 2x? —axy +y3 -2 paBHa ...

10. JIns GyHKIME z = 2xy + y? CIIpaBeIMBBI COOTHOIIEHHS

oz o0z
1)===
ox oy
0z
2) — -2y = 2x
oy
0z
3) —-2y=0
OX
oz 01
4) —+—=0
ox oy

Kpamkue Memoouueckue yKasaHus

I[ITM copepxaT TecTOBBbIE 3aJJaHUSI C BHIOOPOM OJHOIO WJIM HECKOJBKUX IMPaBUIIbHBIX

OTBCTOB, BBOJ 4YHCJIa.



IlIxana oyenku

Onenka | bamisr Onmucanne

5 3 3a1aHue BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 2 3agaHue BBINOJIHEHO MOJHOCTHIO M MIPAaBWIIBHO, HO PELICHUE COJEP)KUT HEKOTOPHIE HETOYHOCTU M HeCy-
HIECTBEHHBIC OIITHOKH.

3 1 3agaHue BBINOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OLIMOKAaMHU, HO TIOIXO0/ K PEIICHHIO, HIes pelie-
HYSI, METO]T TIPABHJIHHBL.

2 0 3amanne BBIHOJ'IHCH(?‘ YaCTHYHO, IMEET ONIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHUS Ha OCHOBE MPABUITb-
HBIX METOJIOB U HJICH PEIICHYSL.

5.7 BapuaHTbl HHAUBUAYAJbHBIX IOMANIHUX 321aHU I
NI3Nel «HenpepbiBHOCTD GyHKIMI
HccnenoBath GyHKIIMKM Ha HETIPEPBIBHOCTD U CIEIATh CXEMATHUYECKUN YepTEK.
- (x=1) nmpu x<1,
a) y= (X—l)z npu 1< x<3,
X npu X > 3;

1
0) y = 4% B TOUKaxx = —4,x = —6.

Kpamxue Memoouyeckue YKasaHus
HpI/I BBIITOJIHCHUU WHAWBUAYAJIBHBIX JOMAIIHUX BaILaHI/If/i H€O6XOI[I/IMO HCIIOJB30BaTh

TeopeTI/I‘leCKI/Iﬁ MaTtepuall, A€JaTb CChUIKH Ha COOTBETCTBYIOIIHUEC TCOPEMBI, CBOﬁCTBa, (1)OpMyJ'IbI

u np. P
KH.

CHICHHUEC I/II[3 BBITIOJIHACTCA HOI[pO6HO H COACPIKUT HCO6XOI{I/IMI)IC HOACHUTCIIBHBIC CCBIJI-

IlIxana oyenku

OrneHka Bamaer Omnucanne

5

6 3amaHusl BBIOJIHEHBI OIHOCTHIO U IIPaBUIILHO, paboTa oopMIIeHa COTIIacCHO TPeOOBaHMUSIM,
CIIICHHE COJICPIKUT HEKOTOPBIC HETOYHOCTH U HECYIIIECTBEHHbIE OLINOKH;
;

3aHaHI/I$I BBITIOJTHEHBI IIOJTHOCTBIO, C HECYIIICCTBECHHBIMU OH.II/I6KaMI/I, HO NTOAX0 K pECUICHUIO,

4 5
nzesl peleHns, METO ] MPAaBWIIbHBI, paboTa oopMIIeHa COTJIACHO TPEOOBAHMSM;

3 4 3a/1aHus BBITOJHEHBI IIOJTHOCTBIO, C CYIIECTBEHHBIMHU OLIMOKaMH, HO TOJXO0/ K PEIICHHIO,
uJiesl pelieH s, MeTo I NpaBWIbHBL, paboTa ohopmiIeHa He 1o TpeOOBaHUSIM

2 0-3 3anaHus He BHITOJIHEHBI I BHITIOJIHEHB! HENTPAaBUIILHO

NA3Ne2 «IIpumenenune n1upPepeHuaIbLHOI0 HCYHCICHUS K HCCIe0BAHUI0 (PYHK-

IMH U IOCTPOEHUI0 rpapuKoB»

HccnenoBath GyHKIIMY U IOCTPOUTH UX IpaduKu:

x> —27x+54
a)y= 3 ’
X
X+6
6) y=1In -1.

Kpamxue memoouueckue ykazanus
[Ipy BBINTOJIHEHUU HWHAWMBUIYaJIbHBIX JOMAIIHUX 33JaHUM HEOOXOJUMO HCIOJIb30BATh

TeopeTI/I‘leCKI/Iﬁ MaTtepuall, A€JaTb CChIJIKH Ha COOTBETCTBYIOIIHUE TCOPEMBI, CBOﬁCTBa, Q)OpMyHBI

u 1p. Pemenne NJ13 BrimonHsETCS MOAPOOHO M CONEPKUT HEOOXOAMMBIC MOSCHUTEILHBIE CChLIT-
KH.
IlIxana oyenku
Ornenka Bambr Omnucanne
5 6 3aIIaHI/I}I BBIITOJIHCHBI ITOJTHOCTBO 1 HpaBI/UII)HO, pa60Ta 0(1)0pMJ'IeHa COTJIaCHO Tpe60BaHI/ISIM,
peLueHMe CO}IGp)KI/IT HBKOTOpre HETOYHOCTHU U HeCyLL[eCTBeHHble OU_IPI6KPI;
4 5 33.}13.]—[1/[5[ BBITITIOJIHCHBI ITOJIHOCTHIO, C HeCyI_L[eCTBeHHbIMI/I OLLIPI6K3.MI/I, HO IIoaAxXoa K peLueHmo,
UJies pelieHUs, METO MPAaBHIIbHBI, paboTa 0OpMIIEHA COTTIACHO TPEOOBAHHSM;
3 4 3aIIaHI/I}I BEBIIIOJIHCHEI ITIOJTHOCTHIO, C CyH_[eCTBeHHI)IMI/I OIHI/I6KaMI/I, HO IMOaXoa K peI_HeHI/IIO,
Wzesl penIeHus, METO]] MPAaBWIbHBL, paboTa oopMIIeHA HE 10 TpeOOBaHHIM
2 0-3 33}13.HI/I$[ HE BBIITIOJIHCHBI UJIX BBIITOJIHCHBI Hel’lpaBHJ’[bHO




NA3Ne3 «/IuddepenunanbHoe ucUucIeHNe (PYHKIMH HECKOJIBKHX MepeMEeHHbIX)

1. lana pyHKIIUS 7 = eX/V.

0z 822

0z
[IpoBepuTh, YIOBIETBOPSET WU HET 3Ta PYHKIUSA YPABHECHUIO — — — + Y -
ox oy oxoy

2. HaiiTn HanMeHbIIee 1 Haubouiblee 3Ha4eHNs (YHKIUU B 3aMKHYTOU oOnactu D:

=0.

z=x’+y’—-xy—-x—-y; D: x>0; y=>0; x+y<3.
3. MccnenoBarh QyHKIUIO HA SKCTPEMYM Z = 4 — X + xy — 3y~ +8x + 7y — 20.

2

4. Jlansr: pyHKIMsS z = arccos ~— Touka  A(21) 1 BekTOp & =127 — 5],
X

Haiiti 1) grad z B TOuKeE A;
2) IpOU3BOJIHYIO B TOUKE A TI0 HAIIPABJICHUIO BEKTOPA a.

Kpamkue memoouueckue ykaszanus
[Ipy BBITOJIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIb30BaTh

TEOPETUYECKUI MaTepua, JejlaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne NJ13 BeimonHseTCs MOAPOOHO U COACPKUT HEOOXOAUMBIC TOSCHUTEILHBIE CChLI-

KH.
IlIxana oyenku
OreHka Bamst Omnucanue
5 6 3amaHus BBIIOIHEHBI MOJHOCTHIO M MIPAaBUIIBHO, paboTa 0(opMIIeHa COTIacHO TpeOOBaHUM,
pelIeHre COePKUT HEKOTOPble HETOYHOCTH 1 HECYIIECTBEHHBIC ONTHOKH;
4 5 3amaHusl BBINOJIHEHBI OJHOCTHIO, C HECYIIIECTBEHHBIMH OIIMOKaMH, HO ITOJIXO0/] K PEIICHHIO,
uJiesl pelIeHus], METO I IpaBIIBHbI, paboTa 0OpMIIEHa COTJIAaCHO TPEOOBAHMSIM;
3 4 3a/1aHus BBITOJHEHBI IIOJTHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO/ K PEIICHHIO,
Wzesl pelieHus, METO ] MPAaBWIbHBL, paboTa oopMIIeHa HE 10 TpeOOBAHUAM
2 0-3 3agaHuvs He BHITOJIHEHBI MM BBITIOJIHEHB! HENTPAaBIIHHO
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cocraiieHa B cooTBeTcTBUHU ¢ TpeboBanusMu @PI'OC BO no nanpasnenuto noarorosku 09.03.04
[Tporpammuas umxeHepusi (yTB. mpukazom MuHoOpHayku Poccum ot 19.09.2017r. Ne920) u
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenssMu OCBOEHMSI AMCHMIUIMHBI «MaTeMaTHYeCKUH aHalu3 MOIYJlb 1» SBISIOTCS
U3y4eHHE OCHOBHBIX MATEMaTHYECKHUX TIOHATUH, MX B3aUMOCBS3M M pa3BUTHSA, a TaKKe
OTBEYAIOIIMX MM METOAOB PacdéTa, MCHOIb3YeMbIX Ul aHaN3a, MOJICIUPOBAHUS U PELICHUS
NPUKIIAJIHBIX 33/1a4.

3a1aun OCBOCHUS TUCIUIUIMHBIL: Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUECKOTO MBIIIICHUS
CTYAICHTOB, OBJIJICHUE METOJIAMH UCCIICIOBAHUS U PEUICHUS MAaTeMaTHUECKUX 3a/1a4, BHIpaOOTKa
y CTYAEHTOB YMEHHSI CAMOCTOSTEIILHO PACUIMPSTh CBOM MaTeMaTHYECKHUE 3HAHUS M IPOBOAUTH
MaTeMaTHYECKUI aHaIN3 MPUKIIAIHBIX HHKEHEPHBIX 3a/1a4.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs M0 JUCHUILIMHE (MOIYIIIO), SBISIOTCS 3HAHHUS,
yMEHUSl, HaBbIKU. [lepeueHp MIaHUpPyEeMBIX PE3yJIbTaTOB OOYUEHHS 1O AUCIHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

PesynbpTarel 00yueHus O JUCIUILTUHE
Koa u Komn
Haspanue hopMyIrpoBKa
OIIOII BO, opmyHpoBKa HHIUKaTOpa Koz
COKpaIIeHHOE KOMIETEHIIUH JMOCTHIKCHUS pe3yib DopMynupoBKa pe3ybTara
KOMIICTCHITHN
TaTta
09.03.04 OIIK-1 : Cnocoben OIlK-1.1B : PI1 3HaHUEC | OCHOBHBIX MOHSATHIA,
«IIporpammHasi | mpuUMeHSThH Obnanaet METOZIOB
WH)KCHEpUsA» | €CTECTBEHHOHAYYHBIC | MAaTEeMaTHIECKOU MaTeMaTHIECKOTO aHAIIN3a
(b-1H) 1 OOIIEHH)KEHEPHBIE | KYJIBTypOil U U UX IPUMEHEHUE B
3HAHUS, METOJIBI CHCTEMHBIM npodeccHOHaTbHOM
MaTeMaTHIECKOTO MBIIIUTCHUEM, JIESITETTHHOCTH
aHanm3a u MTO3BOJIAIOIIUMU B P2 | YMeHnue | MpHMEHATH METOMBI
MOJICITNPOBAHHUA, po¢eCCHOHATBHOM MaTeMaTHIECKOTO aHAIIN3a
TEOPETUIECKOTO U JIeSITeIbHOCTH TIPH PEIICHUN 33129
SKCIICPUMCHTAJIPHOTO | MCIIOJIB30BaTh PJI3 HaBpik | MCmoib30BaHUS OCHOBHBIX
WCCIIeIOBaHUS B MaTeMaTHYECKUe NOHATHH, hOpMyI 1
npodeccnoHamTbHOMI METO/IbI U METOIOB
NEATCIIBHOCTH WHCTPYMCHTBI JUIS MaTEMaTHYEeCKOr0 aHan3a
IPOBCACHHUS [IPU CaMOCTOSITEJIbHOM
Kpurideckoro peleHnu 3aua4y
aHaM3a CUTYaIUi,
MOJICIIAPOBAHUS U
MIPOTHO3UPOBAHUS
pa3BUTHA
HPOIIECCOB U
SIBJICHU U

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MpeACTaBICHHbIC
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OpHEHTHPBI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

®dopMupoBaHHe YyBCTBa TOPAOCTH 32 [MarpuoTnsm Tpynomobue
noctmxenus Poccun I'pasknaHCTBEHHOCTD JlunepctBo




(I)Ole/IPOBaHPle AYXOBHO-HPABCTBCHHBIX HeHHOCTeH

YMmenue paboTaTh B KOMaHIE U
BocnuTtanue HpaBCTBEHHOCTH, Bzaumonomomp u

B3aMMOIIOMOIIb
MUJIOCEPIIUS U COCTPATAHUS B3aUMOYBAKCHHE

KommyHHKa0enbHOCTD

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

Oco3HaHue [EHHOCTH

Pa3BuTHe TBOPUECKUX CIIOCOOHOCTEN U B3aumonoMonis u npodeccun
yYMEHHUS PeliaTh HECTAHIAPTHBIE 3a1a41 B3aUMOYBaKEHHE I'uOKOCTH MBILLIICHUS
JIr0603HaTENLHOCTD

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbI 001IEHH ST

BoCIHTaHHe KyILTYPEL AHATOra i Komnexkrususm J1o6poskenaTelbHOCTh |
YIRTYP . B3anmonomors u OTKPBITOCTh
YBaKEHUSI K MHEHUIO JIPYTHX JFOJEH
B3aMMOYBaKEHUE KommyHHkaGensHOCTh

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JucruminHa «MareMaTn4ecKuil aHanu3 MOAydab 1» OTHOCHTCS K 00sS3aTeNbHOI YacTu
«bnoka 1 Jucuunnussl (Mogynu)» ydeOHoro miaHa HanpasieHus 09.03.04 Ilporpammuas
WH)KCHEPHS.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydaromumucs (1o BUAaM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAaKTHOI paboThI (Yac)
€MKOCTb
Cemectp
Haosanwe | PR | acs uﬁq;mc Aymiropra Beayin- | cpc | TPV
OIIOIT BO Y VII o yAuTopHas TOpHas T
HUS (3P0, (.E) Beero Taluu
0300) o
nex. | mpak. | ma6. | IIA | KCP
09.03.04
TIporpammuast 0D0 bl.B 2 4 55 18 36 0 1 0 89 a3
HHXKCHEePHSI

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

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

Temarnueckuil IaH, OTPaKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHUBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU eATeIbHOCTH U (HOpMBI

TeKymero KoHTpods ainst OPO
| Ne I Haspanue TeMbl | I Kon-Bo yacoB, 0TBeIEHHOE Ha I Dopma I




Kon pe- TEKYIIEro KOHTPOJIS
3ynbTara Jlex [Ipakr JIab CPC
00yueHus
P/1, TEOPETUIECKUi Orpoc,
1 | Hpenen ymuuin PJ12, P/13 6 12 0 20 KOHTpoJbHas padora Nel
TEOPETUUECKUI OIIpOC,
P/1, WHIUBHUIyaJbHOE
2 | HenpepwiBHOCT pyHKIIMH P2, P13 2 2 0 13 JoMarHee 3axamme Nel,
Tect |
3 f?i%’ﬁ?ﬁﬁ??ﬁ? - PAL, 3 9 0 14 | Teoperuteckuii onpoc,
° PYHKI A P2, P13 KOHTpOJIbHast paboTta Ne2
nepeMeHHON
IIpumenenue .
G hEpEHIHATBHOTO TEOPETHIECKHH OIpoc,
P/1, HMHAVBHyalIbHOE
4 | ucUMCIeHUs K UCCIIEN0BAHUIO 2 3 0 20
P12, PA3 nomanrHee 3amaHue Ne2,
(YHKINY ¥ TOCTPOCHUS
TecT 2
rpaduka QyHKIUH
TEOPETUYECKUI OIIpOC,
Auddepermpansoe . P/1, WHIUBHUIyaJbHOE
5 | ucuncnenne pynxumit 4 8 0 14
P12, PA3 nomairHee 3amaHue Ne3,
HECKOJBKUX TTePEMEHHBIX
TecT 3
TeopeTu4ecKuii onpoc,
PJI1, WHJIUBHyaJIbHOE
6 | Cxansproe none PJ12, P13 1 2 0 8 noMmariHee 3aganue Ne3,
TecT 3
Hroro no Taéaunue 18 36 0 89

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIUIUHBI (Moay.s) njass ODO

Tema 1 Ilpeoen ghynxyuu.

Conepxannie Tembl: OKpEeCTHOCTh TOYKH. €-OKPECTHOCTh TOYKH. lIpoxomoras
OKPECTHOCTb TOUKH. OKPECTHOCTh OECKOHEUYHOCTH. € ~-OKPECTHOCTh OECKOHEYHOCTH. MHOKECTBa,
OTpaHWYEHHBIE CBEepXy U cHU3y. OrpaHuveHHbIE MHOXECTBAa. lIpuMepsl MHOXKECTB,
OTPaHUYEHHBIX CBEPXY U CHU3Y, OTPAHUYEHHBIX MHOKECTB. OTKPBIThIE M 3aMKHYTbIE€ MHOXKECTBA.
OyHKIMS, OTpaHMYCHHAS B TOUKE ¥ Ha MHOXecTBe. [Ipumeps! yHKIHIA, OTpaHUYEHHBIX B TOUKE
U Ha MHOKecTBe. HeorpannueHHble MHOXKeCTBa M QyHKIuU. OnpeneneHue npenaena QyHKIHUH.
['eomerpuueckuii cMbich npenena ¢pyakmun. CBoiicTBa npeaena yHKIUU: Mpeen KOHCTAHTHI,
IpezieNbl CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YaCTHOTO ABYX (QyHKIMI. OTHOCTOPOHHHUE MPEIeIbI.
Omnpenenenne 0ECKOHEYHO Majlo, OrpaHUYEeHHOH, OeckoHeyHOo Oonbiioi ¢yHkiuil. CBoicTBa
0ECKOHEUYHO MalbIX W OrpPaHWYEHHBIX GYHKUUNA. CBA3b MeXJIy OECKOHEYHO MalblMU U
OeckoHeyHO OonbpmMMH (QyHKUMsIMH. Teopema o 3axaroil mepemeHHOW. [lepBwlii U BTOpOI
3aMeyvarenbHble Mpenenbl. Boruncnenue mnpenenoB (yHKUMHA. BpluncieHne 0JHOCTOPOHHUX
npeznenoB. PackpeiTHe pa3IMUHBIX BUAOB HEOIpeeNeHHOCTeH. beckoHeuyHO Manble (QyHKIUU
OJIHOTO M TOTO K€ MopsaKa. DKBUBaJEHTHbIE OECKOHEYHO Mable (yHKIMU. beckoHeuHo manas
¢GyHKIMs OoJiee BBICOKOTO M 00Jiee HU3KOTO OPSAAKOB, YeM JIpyrasi 0eCKOHEUHO Masiasi () yHKIUS.
HecpaBuumble 6eckoHeYHO Maiible GyHKIMU. TeopeMbl 00 S5KBUBAIEHTHBIX OECKOHEUHO MaJlbIX
¢ynkuusx. [IpaMeHneHre cBOMCTB SKBUBAJICHTHBIX OECKOHEYHO MAIBIX (DYHKIWH K BEIYHCICHUIO
IPEJIeNoB.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH O TeMe, NMpUMEHseMble 00pa3oBaTEeIbHBIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOT'O O0YUESHHUS.

Buasl caMocTOSITETHHOM IMTOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHIECKOMY
OTIpOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHATHSAM, IIOJrOTOBKA K KOHTPOJIBHOM paboTe, n3yueHue
matepuana B CO0 (Moodle), moaroroska k IToroBomy TeCTy 1Mo AUCITUTUTHHE.

Tema 2 Henpepvienocmo ¢ynkyuu.
Coneprxanue Tembl: Ornpenenenue QyHKIIMU, HETIPEPHIBHOM B Touke. CBOMCTBA (DyHKINH,
HEIPEPBIBHBIX B OJHOM M TOM € Touke. Cymma, pa3HOCTb, NPOM3BEJIEHNE U YacCTHOE IBYX



HETPEpPhIBHBIX B OJHOW M TOH e Touke (yHKIMHA. HenpephlBHOCTH CIIOKHOW (DYHKIHMH.
Knaccudukanusa touek paspbiBa. Ckadok (GYHKIMM B TOYKE pa3pbiBa IMEPBOTO poja.
Jloomnpenenenne GyHKIUU 10 HENPEPHIBHOCTH B TOYKE yCTpaHUMOro paspeiBa. OmpeneneHue
byHKIIMKM, HempepblBHOM Ha oTpeske. VccinepoBaHue 3ieMEHTApHBIX U HE 3JIEMEHTapHBIX
(GyHKUMH Ha HENPEphIBHOCTb, YCTAHOBJICHHME XapakTepa paspbiBa. [ eomerpuueckas
WJUTFOCTPALIMSL.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: cTaHfapTHasi, «MeToJ KoorepaTuBHOTO 00YUEeHUSY.

Buibl caMocTOSATENIBHOM TOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIpocCy, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BhinoJiHeHUE M /13, nzyuenue marepuaia 8 C20
(Moodle), moaroroBka k ITOoroBomMy TeCTy MO JTUCIUTUIAHE.

Tema 3 Jugpgpepenyuanvroe ucuucienue GyHkyuil 0OHOU nepemerHoll.

Conepxxanne Tembl: OmnpeneneHue MPOW3BOAHOW (yHKIMH. ['€OMETpUUYECKUA CMBICI
IPOU3BOIHON (PYHKIIMH. YTIIOBOM KOAPPHUIMEHT KacaTeabHOH K rpaduky GpyHKunu. Gu3ndecKuit
CMBICJI IIpou3BOAHON (yHKuMu. IIpousBogHass KoHCTaHThI. IIpou3BojHAas CyMMBI, Pa3HOCTH,
NpOM3BEACHUs, dYacTHOro 1ByX GQynkuuil. IIpomsBomnas cnoxHOW QyHKIuM. Tabnuma
IOPOM3BOJIHBIX ~ OCHOBHBIX  3JEMEHTapHbIX  (yHKUMHA.  CBs3p  HENPEpPHIBHOCTH U
muddepentmpyemoctd GpyHkuu. [TpousBonnas cinoxuaoit QyHkiuu. Tabmuua mpou3BOAHBIX
OCHOBHBIX 3JIeMEeHTapHbIX (yHkiMid. [IponsBoaHble BeIcHIMX MOPAAKOB. DU3MUECKUil CMbICI
IIPOU3BOJHON BTOporo mnopsaka llpomsBoanas ¢yHkuuu, 3agaHHON HesBHO. IIpomsBojHble
BBICHIMX HOPSAKOB (YHKIMH, 33JaHHOW HesiBHO. Jlorapudmuyeckoe nuddepeHuupoBaHue.
[MpousBonHas ¢QyHKOMM, 3aKaHHOW TMapaMeTpuyecku. [IpoW3BOgHBIE BBICIIMX TOPSIKOB
dbyHkMK, 3a1aHHON mapameTrpuyecku. Teopembl Pomms, Jlarpamxka, Komm, ®@epma. [Ipasuio
Jlonurans. llpumenenue mnpasuna Jlomutans K pacKpbITHIO OCHOBHBIX HEONPENEIEHHOCTEH.
Onpenenenne  auddepenunana  ¢ynkuuu.  CpoiictBa  auddepenunana  QyHKUIUU.
WNuBapuantHocts auddepennnana Gpyakuun. Jnuddepennnansl Beiciux nopsakos. Teopema o
CBSI3U CYIIECTBOBAHUS IPOM3BOIHON U tuddepeHnana GyHKIUN B TOUKE.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaHAapTHas, «MeTo]l KOONepaTUBHOT'O O0YUEHUS.

Buel camocTosTENIbHOM MOATOTOBKYU CTY/IEHTOB 110 TEME: TIOJITOTOBKA K TEOPETUUECKOMY
OIIpOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOJrOTOBKA K KOHTPOJIBbHOM paboTe, u3ydeHue
matepuaia B CO0 (Moodle), noaroroska k MiToroBomy TecTy 1o JUCIHUILUIUHE.

Tema 4 Ilpumenenue oughghepenyuanvroco ucuucieHus K UCCrIe008aHUIO QYHKYUU U
nocmpoenus 2pagura QyHKyuu.

Conepsxanne TeMbl: Onpesienienre Bo3pacraroieii (yobIBaroieid) Ha HTepBaie )yHKIIIH.
WuTepBasibBl MOHOTOHHOCTH (QyHKUMH. HeobOxoanmoe ycioBHE€ MOHOTOHHOCTH —(DYHKIIHH.
JloctaTouHO€E yCI0BHE€ MOHOTOHHOCTH (PyHKIMH. DKCcTpeMyMbl pyHKIuu. HeoOxoaumoe ycnosue
KCTpeMyMa. JIBa JOCTAaTOYHBIX YCJIOBUS OJKCTpeMyMma. Touku meperu6a. Beimykiocts u
BOTHYTOCTh Trpaduka ¢GyHKIMM Ha wuHTepBajge. HeoOxoammoe © JOCTaTOYHOE YCIOBUS
CYIIECTBOBaHMs TOYKH meperuda. Jl0CTaTouHOE YCIOBUE BBIMYKJIOCTH W BOTHYTOCTH Trpaduka
¢yHKIuu. AcUMITOTH Tpaduka (YHKIHHA: BEpTHKAIbHBIE W HEBEPTHKAJbHBIC. Pa3zBEpHYTHIHM
IUIaH MccieloBaHus (QYHKIIMH. .

@®opMBI U METOABI TMPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOT'O O0YUESHHUS.

Bupl caMocTOsTETHHOM MMOATOTOBKH CTYJICHTOB I10 TEME: TTOJITOTOBKA K TEOPETHIECKOMY
OIIpOCy, MOATOTOBKA K MPAaKTUUECKOMY 3aHATHIO, BbinosnHenne 1J13, nsydenne matepuana B C30
(Moodle), moaroroBka k MItToroBomy TecTy 1o JUCIUILIUHE.

Tema 5 Hugpghepenyuanvroe ucuucienue hynKkyuii HeCKOIbKUX NePEeMEHHbIX.



Conepxxanne Tembl: OOnmactb ompeneneHuss (QYHKIUH HECKOJIbKUX TMEPEMEHHBIX.
OKpeCTHOCTh TOYKH Ha TUIOCKOCTH. OKPECTHOCTh 0ECKOHEYHOCTH Ha TUIOCKOCTH. OKPECTHOCTh
TOYKU B mpocTpaHcTBe. OKPEeCTHOCTh OECKOHEYHOCTH B MPOCTPAHCTBE. JINHUU M MOBEPXHOCTU
ypoBHsI QYHKUMH JBYX M TpEX mnepeMeHHbIX. OKpecTHOCTh TOUKM B mIpocTpaHcTBe. [lpenen
GyHKIMU OBYX W TpEX NMEpeMeHHbIX. HempephlBHOCTh B TOUYKE M B OIPAaHMYEHHON 3aMKHYTOM
obOmactu. YacTtHble mnpupamieHuss QyHkouu. YacTHele Npou3BOAHbIE (QYHKUMU. YacTHblE
IPOM3BOJIHBIC BBHICIINX NOPsAAKOB. [lonHoe mpuparienne QyHKIUH ABYX M TPEX MEpEeMEHHBIX.
Omnpenenenue mnosHoro nud¢epenuuana. Teopema O CBS3UM CYyLIECTBOBaHMS IIOJHOTO
muddepeHaga ¥ YacTHBIX NPOW3BOAHBIX (yHKIMH. Ilomable muddepeHnnansr BBHICIINX
nopsakoB. JuddepeHunpoBanue CIoxkHbIX (QYHKIUH. ODKCTpeMyMbl (YHKIUH HECKOIBKHX
nepeMeHHbIX. HeoOxomumoe ycioBue SKCTpeMyMma (YHKIMH HECKOJIBKHUX MEPEMEHHBIX.
JlocTatouHoe ycioBHe SKCTpeMyMa (YHKIMH JBYX NepeMeHHbIX. Hanbonbliee 1 HauMeHblIee
3HaYeHUs (PYHKIIUHU JBYX [IEPEMEHHBIX, HETIPEPHIBHOM B OTPaHUYCHHOM 3aMKHYTOH 00J1acTu.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaHAapTHAas!, «MeToJl KOONEepaTUBHOTO O0YUCHHUS.

Busl caMmocTosITeIbHOM TOATOTOBKH CTYJEHTOB 110 TEME: IOJrOTOBKA K TEOPETHUECKOMY
OIpOCY, OATrOTOBKA K IPAKTUUECKUM 3aHATUSAM, BbillosiHeHue /13, nzyuenue marepuana 8 COO
(Moodle), moaroroBka k IToroBomy TecTy Mo JTUCIUILIUHE.

Tema 6 Cransapmuoe noie.

Coneprxanue Temsl: [lonsTie ckansproro moist. @yHkius noist. OnpepeneHne rpaaiuenTa
(GyHKLUHU, €ro reoMeTpudyeckuid cmbicia. OmnpenesieHue MPOM3BOIHONW MO HAalpaBlIEHUIO, €&
reoMeTpuuYecKuil cMbIci. BeiBoa Gopmysbsl mpou3BOAHON MO HampaBiieHUI0. Teopema o cBsi3u
IpaJiMeHTa U IPOM3BOIHON IO HAIPaBIICHUIO.

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaH/apTHasl.

Bupl caMOCTOSITETHHOM MMOATOTOBKHU CTYCHTOB 10 TEME: MOJTOTOBKA K TEOPETUIECKOMY
OIpOCy, MOArOTOBKA K MPAKTUUECKOMY 3aHATHIO, BbinosiHenue /13, usyyenne matepuana B CO0
(Moodle), moaroroBka k IToroBomy TecTy 1o ITUCIHILIHHE.

5 Mertoauyeckne YyKa3zaHusl sl OOYYAKOIIUXCS MO M3YYEHUI0 U PpeaTu3auuu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipu peanmuzanuy TUCHUTUTHHBI (MOJIYJISI) MPUMEHSETCS IJICKTPOHHBIA YYeOHBIN Kypc,
pa3MemIEHHbIN B cucTeMe dlIeKTpoHHOro oOyuenus (Moodle).

Jlnist obecrieueHnst CHCTEMAaTHIECKON U PEryISIpHON paOOThI IO U3YYSHHIO JUCIUTUTMHBL U
YCIENTHOTO MPOXOXKACHUSI TEKYIIUX U MPOMEXKYTOUYHBIX KOHTPOJBHBIX HCIBITAHUNA CTYACHTY
PEKOMEHAYETCS IPHUIEPKUBATHCS CIICAYIOMIETO MOPsAKA 00yIeHUS:

- CAMOCTOATENIBHO ONPEAETUTh 00BEM BPEMEHH, HEOOXOIUMOT0 ISl MPOPabOTKH KasKIoH
TEMBI,

- PErylsipHO H3y4yaTh KaXKIYH TEMY IUCHUIUIMHBI, WCHONB3YS pa3iudHble (HOPMBI
WHAUBUAYaJIbHON paboThI;

- COTJIaCOBBIBATH C MPEMNO/aBaTeIeM BHUIbI paOOTHI 110 H3YYEHUIO UCIIUILTHHBIL.

[Ipu BBITTOJIHEHUW WHAWBUIYATBHBIX JIOMAIIHUX 3aJaHH HEO0OXOJIUMO HCIOJIE30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYIIBI
u ap. Pemenne WMJI3 BeIOMHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE MOSCHUTEIHHBIC
CCBUIKH.



CaMOCTOSATeTbHOCTh B yUeOHON paboTe CrocOOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTHU
CTYAE€HTa B U3y4yaeMOM MaTepuane, BbIpaOATHIBAET Yy HEro YMEHME U MOTPeOHOCTh
CaMOCTOSITEJIbHO II0JyyaTh 3HAHMS, YTO BEChbMAa BAaAXXHO JJIs CHIELUUAINCTA C BBICHIMM
o0paszoBaHHEM.

Lenbto caMOCTOSATENBHOM PaOOTHI CTYACHTOB SIBJISIETCS OBJIaJieHUE (yHIaMEHTAIbHBIMU
3HAaHUAMM, NPO(YECCHOHANIBHBIMA YMEHUSAMHU M HaBbIKAMU JESATEIbHOCTH IO MPO(UIIIO, ONBITOM
TBOPYECKOM, UCCIIE0BATENBCKON ACATEIBHOCTH.

CamocrodrenbHas paboTa CTyAEHTa BKJIIOYAET CIEAYIOLIME BUIbI, BBINOJHSIEMbIE B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayJUTOpHas CaMOCTOsITeNIbHAas paboTa CTyAEHTa IOJ PYKOBOACTBOM U KOHTPOJIEM
npenogasaresns Ha Jekuuu. Ilpy npoBeneHUM NMpakTUYECKUX 3aHATUAX NpuMmeHsieTcs «Metox
KOOIIEPAaTUBHOIO OO0YYEHHUs»: CTYyAEHThl paboTaloT B Manbix rpynmax (3 — 4 den.) Hag
VHAMBUAYaJIbHBIMU 33JaHUSIMU, B IIPOLIECCE BHIIIOIHEHUS KOTOPBIX OHU MOTYT COBEIIATHCS IPYT
K npyry. IlpenogaBarens, B CBOIO ouepelb, HaOdroAaeT 3a paboTOM MabIX TPYII, a Takke
[IOOYEPEIHO Pa3bsACHAET HOBBIM yUEOHBIM MaTepuald MaJIbIM IpYIIaM, KOTOpPbIE 3aKOHYMIIU
paboTaTh HaJl MHAUBUAYAJIbHBIMU 331aHUSIMHU 110 [IPEBIAYIIEMY MaTepuay;

- BHeEayJUTOpHas CaMOCTOsITeNbHAs paboTa CTYIEHTAa: M3y4YEHUE TEOPETHUUECKOIO
MarepHaia, HOAroTOBKa K ayTUTOPHBIM 3aHATHAM (JIEKLUS, IPAKTUYECKOE 3aHATUE, KOHTPOJIbHAs
paboTa, TECTUPOBAHUE, TEOPETUUYECKUN OIpOC), JIONOJHUTENIbHbIE 3aHATHs, TEKYyIlHue
KOHCYJIbTALIMM 110 JUCLUIUIMHE.

B kauectBe caMocTOATENbHON pabOTHI MPEAIOIAraeTcss N3y4eHHe HEKOTOPBIX pa3/IesioB
JUCLUILINHBL:

- «/IudpdepennmansHoe wucuncienne (GYHKIUNA OIHON IepeMeHHOW» (OompenesneHune
Opou3BOMHON  (QyHKIMHU. [‘eoMeTpuueckuii CMBICI TMPOU3BOAHON (YHKIUHU. YTIOBOU
K03 unreHT KacaTenbHOU K rpaduky GyHKIuH. OU3NYECKUd CMBICT MPOU3BOAHON ()YHKIIMH.
ITponsBognas koHcTaHThl. [IpoM3BOIHAs CyMMBI, pa3HOCTH, IPOU3BENEHUS, YAaCTHOIO JBYX
¢ynkuunii. [IponsBonnas cinoxuHoil ¢pyHkuuu. Tabnauma mMpoU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. [IpousBoaHble BBICIIMX MOPAAKOB. DU3MUECKUH CMBICH HPOM3BOJHONW BTOPOIo
NOpsIKa);

- «lIpumenenne nu¢pdepeHInaNTbHOT0 HCYUCICHUS K HCCIEAOBAaHUIO (YHKIMM H
noctpoeHus rpaduka GyHKIUN» (OHpeaeseHrne Bo3pacTarouleil (yObiBarolieil) Ha MHTepBaje
¢ynkuuu. MHTepBaiasl MOHOTOHHOCTH (yHKuMH. HeoOxonumoe ycioBHE MOHOTOHHOCTH
¢byakuun. JlocTaTouHOE  YCIOBHE MOHOTOHHOCTH (QYHKIHUHM. OKCTPEMyMbI  (DYHKITUH.
Heobxonumoe ycinoBue sKCTpeMyma).

KoHTposib ycnieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTHHIOBOM CUCTEMOU
OLIEHKHU 3HaHU# cTyneHToB. OleHKa Mo JucuuIuiuee onpeaensercs no 100-0anbHoi 1mKkane Kak
cymma 0OajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
O0aulaMu  OLIEHMBAETCS IOCEIIEHUE JICKIMOHHBIX 3aHATUH, paboTa Ha MNPAKTUYECKHX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI ONPOC, TECTHI, BHITOJHEHUE KOHTPOJIbHBIX padoT, /13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hayajle CEMecTpa.

VY4eOHbIM MJIaHOM NPEAyCMOTPEHbI KOHCYJIBTAI[MH, KOTOPBIE CTYJIEHT MOXXET MOCEIaTh
T10 YKEJIaHUIO.

[Tpu peanu3anuu AUCHUILTUHBI (MOLYJIs) TPUMEHSETCS SJIEKTPOHHBINA y4eOHBIN Kypc,
pa3MelIEHHbIN B ccTeMe AIeKTpoHHOTro o0yuenus Moodle.

5.2 OcobeHHocTH opraHu3anmuu OOY4YeHHUsl MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
3110POBbsI U HHBAJTUI0B

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTAMHU
3JI0pOBbSl U MHBAINUIOB (IO 3asIBJICHHUIO 00YYarOIerocs) MpeloCcTaBiIseTcs yueOHas



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYLIEHUSIMU 3pEHUS: B Ie4aTHOM popme yBenndeHHbIM mIpupTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIIUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUU C MPHUBJICYCHUEM CYpJIONEPEBOIUYMKA; WHIMBUyaJIbHbBIC
3a/1aHMsl, KOHCYJbTAllUU U .

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEAEHUS TEKYIIEero KOHTPOJISI U MIPOMeKYTOYHOMI
arrecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JIOCTIKEHUH IUIAHUPYEMBIM pe3yJibTaTaM OOYYCHHS TIO
TUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE /ISl OLIEHKH 3HAaHUH, yMEHUH, HAaBBIKOB
U XapakTepu3ymllnue dTanbl (HOPMHPOBAHWS KOMIICTCHIMHA B  MPOILECCE OCBOCHUS
00pasoBaTebHOI MTPOrpamMMmBel, IipeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa
1. Kamkaesa, JI. C. Maremartudeckuii aHajau3: Teopus npeneno, auddepeHnnaibaoe

ucuncieHue : yaeoHuk mis By3os/ JI. C. KankaeBa. — 2-¢ w3n., menp. u gon. — Mocksa :
UznatenbctBo FOpaiit, 2025. — 246 c¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas mnatdopma HOpaiit [caitit]. — URL:

https://urait.ru/bcode/563592 (nara obpamenus: 01.09.2025).

2. Maremarnueckuii anamus : yaeoHoe nmocodue / O.U. Boponun, B. A. XKyero, C. M.
Hemunos [u np.]. ; mox pea. A. M. Ilonosa. - Mocksa ; Bonoraa : Undpa-Unxenepus, 2024. -
224 c¢. - ISBN 978-5-9729-1720-4. - Tekcr : omekrponssii. -  URL:
https://znanium.ru/catalog/product/2171787 (nata obpamenus: 31.05.2026)

3. Ilarun, B. JI. Martemarnueckuii aHanu3. ba3oBble MOHATHSA | yaeOHOE MOCOOUe IS
By3oB / B.JI. lllarun, A. B. CokonoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-00884-5. — Tekct : 9ieKTpOHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (nara
obpamenus: 12.03.2025).

4. Iunaues, B. C. Marematnueckuii ananu3. Teopus ¥ npakTuka : yyeOHoe nocodue /
B. C. llIumaueB. — 3-e u3a. — Mocksa : UHDOPA-M, 2023. — 351 ¢. — (Bsicmiee oOpa3zoBaHue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekct : snekrponHbii. - URL:
https://znanium.ru/catalog/product/1911211 (nara oo6pamenus: 31.05.2026)

7.2 Jlonoanumenvhas numepamypa

1. Antunosa U.A., Baitamreiin U.U., 3pikoBa T.B. Maremarndeckunii ananu3. Yacts I :
VYyebHoe nocobue [DnexkTpoHHbIi pecypce] : Cubupckuii penepanbHblil yauepceureT , 2018 - 196
- Pexxum noctyma: https://znanium.com/catalog/document?1d=342149



2. Kysuenoa O.C., KupcanoB M.H. MaremaTtnueckuii anamu3. COOpHHK 3anad |
pelIeHui ¢ mpuMeHeHneM cuctemMbl Maple : YaeOHoe nocobue [InexkTporHsii pecypce] : Madpa-
M, 2021 - 375 - Pesxxum moctyna: https://znanium.com/catalog/document?id=364613

3. llepmnes, B. I'. MaTemaTudeckuii ananu3: cOOpHUK 3aaa4 ¢ pemenusmu / [llepunen
B.I'. - Mocksa : HUL] UH®PA-M, 2025. - 164 c. - (Beiciiee obpa3oBanue). - ISBN 978-5-16-
018502-6. - Tekct : snexkrponHsiid. - URL: https://znanium.ru/catalog/product/2172579 (nmara
oOpatuenus: 31.05.2026)

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogeccuonanbHvle 0a3vl OAHHBIX U UHOOPMAUUOHHO-CRPABOYHDLE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoparenshas miatpopma "FOPAIT"

2. Cuctema snektponnoro ooyuenuss BI'YOC (http://edu.vvsu.ru)

3. OBC Koncynbrant cryaenrta (www.studentlibrary.ru)

4. DnextponHas Oubmuoreunas cuctema ZNANIUM.COM - Pexum npocrymna:
https://znanium.com/

5. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

6. Open Academic Journals Index (OAJI). [Ipodeccronanbnas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunenrckass OuOmmoreka wuM. b.H.Enpnuna (6a3a [maHHBIX pa3IU4HBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrnedeHHe THCHUIUIMHBI (MOAYJIsI) M IlepevyeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX NPH OCYLIeCTBJIEHHH 00pa30BaTeJIbHOI0
npouecca no JMCHUIINHE (MOAYJII0), BKJIIOYAasi lepedeHb IPOrpaMMHOro odecrnev4eHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e Mynbrumeauiinas Tpubyna E-Station S
e MynbsTuMmenuitabi mpoextop Ne3 Casio XJ-M146
e [Ipoextop Ne 1Epson EB-480

IIporpaMmmHOE obOecIieueHuE:
e Microsoft Office Professional Plus 2013 Russian




TeMmbl KoJsm4yecTBo Bonpocos Kpurepun
1-2 24 0,36 — 3a Kax bl MPaBUILHBIA OTBET
0 6 — ocTanpHBIC CITy4an
3 9 0,310 — 3a KaXIpI{ TPaBUIILHBIA OTBET
0 6 — ocTasmpHBIE CITy4Yan
4 13 0,30 — 3a KaXX/blil MPAaBUIILHBINA OTBET
0 6 — ocTaspHBIE CITyYan
5 18 0,30 — 3a Ka)X/blil MPAaBUJILHBINA OTBET
0 6 — ocTaspHBIE CITy4Yan
6-7 19 0,30 — 3a KaXX/bIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4YaH

OTBeTHI K TCOPCTHYCCKHUM OIIpOCaM

K Ttemam 1-2:

1. OKpeCTHOCTBLIO TOYKH HA3hIBAETCS JHOOO0N MHTEPBAII, COAEPIKALIMI 3Ty TOUKY.
2. € - OKPECTHOCTBIO TOYKH @ Ha3bIBacTCs MHTEpBaN (a — €;a + €).

3. MHOKECTBO Ha3bIBAETCH OrPAHMYEHHBIM CBEPXY, ECIH BCE €I0 3JIEMEHTHI HE

MMPEBOCXOOAT HCKOTOPOI'O YMUCJIa.
MHOXECTBO Ha3bIBACTCS OrpaHUYCHHBIM CHH3Y, €CJIM CYIICCTBYET TAKOC YHCJIO, YTO BCC

€ro 3JIEMEHTHI OOJIbIIIE WIH PABHBI STOMY YUCIY.

4. MHOeCTBO Ha3bIBAECTCS OTPAHMYCHHBIM, €CJIM OHO OTPAHUYEHO U CBEPXY, U CHU3Y.

5. @yHkuMeil Ha3bIBaeTCs MPaBUJIO WIM 3aKOH , IO KOTOPOMY KaKJIOMY 3JIEMEHTY x€X
MOCTAaBJICH B COOTBETCTBUE €IMHCTBEHHBIN 3JIEMEHT ) € V.

6. MHOKECTBO BCEX 3HAYCHHM apryMEHTA X, IS KOTOPBIX (PYHKIIUS UMEET CMBICIL.

7. AHaIMTUYECKHH, TaOIMYHBIN, TpadUIeCKHi.

8 I'padmkoM (yHKIIMM HA3BIBACTCS MHOKECTBO BCEX TOUYCK HA KOOPIWHATHOW IJIOCKOCTH, Y

KOTOpBIX abcuucca (KoOpAMHATa X) paBHA 3HAYCHHIO apryMeHTa, a opAuHara (KoopauHara y) —

COOTBETCTBYIOILIEMY 3HAUEHUIO (PYHKIIUH.
9. lim f(x) = b: Ve > 0,3N Takoe,yto anaVx > N = |f(x) — b| < &.

xX—+co

10. lim f(x) = b: Ve > 0,3IM Takoe,uto A Vx < M = |f(x) — b| < e.
X——00
11. limof(x) = b: Ve > 0,3IN < a takoe,uto miaVx:N < x < a = |f(x) —b| < e.

X—>a—

12. lirr}rof(x) = b: Ve > 0,3IM > a Ttakoe,yto msaVx:a<x <M = |f(x) — b| < &.
x—-a

13.1im f(x) = b: Ve > 0,3 ul Touku a Takas,uTo AnaVx € ud = |f(x) — b| < «.
xX—a

14. dyHKIMA HA3BIBAETCS OTPAHMUEHHO NpH X — a, ecau AMu 3 uiTakue, 4To As
vx €ul = |f(x)| < M.

15. ®yHk1us Ha3bIBAaeTCA OTPaHUUYEHHON B HeKOoTOpoii o0nactu D, ecnmu IM > 0 Takoe,
yro maVx € D = |f(x)| < M.

16. Ilpenensl 5TUX QYHKIMI paBHBI HYITIO.

17. Ilpenens! 3TuX QyHKIMI paBHBI OECKOHEYHOCTH.

- 0 mpu x—a.

18. Ecau f(x) > oo npu x - a, T0 o

Ecnu o (X) = 0 mpu X— a, T0 —>oonpuX —>auna(X)=0.

a(x)

19. im (f(x)+ g(x))=tm f(x)* tm g(x);

x—>a x—a x—>a

im [f(x)-g(x)]=lm f(x)-lm g(x);

X—>a X—>a X—>a

im ¢ f(x)=1lm c-lm f(x)=c-lm f(x).,

x—>a x—>a x—>a x—a



lim 7" (x)
lim Mzﬁa—, m g(x)=0.
oag(x)  fm g(x) v

X—>a

20. TIpenen oTHOIIEHHS CHHYCAa HEKOTOPOTO apryMeHTa K apryMEHTY, NPH CTPEeMJICHUU

aprymeHTa K HyJII0, PaBeH €IUMHUIIBI.
1

21, im (+a(x)*™ =e.

a(x)->0

22. beckoHEYHO Majble (QYHKIMH Ha3bIBAIOTCS OECKOHEYHO MAaJbIMU OJHOIO MOpsIKa
MAaJIOCTH, €CJIH MPeAeN X OTHOIICHHUS IIPU X — ad CYLIECTBYET, KOHEUHBII U OTIUYHBIN OT HYJIS.

23. beckoHeuHO Malible ()YHKII OJTHOTO TOPSAKA MAIOCTH HA3bIBAIOTCS SKBUBAICHTHBIMH
0ECKOHEUHO MaJIBIMH, €CITH MPEIET UX OTHOIIEHUS MPH X - @ PABEH EAMHUIIBL.

24. beckoHeuHO Maiias GyHKIIMS Ha3bIBaeTCs OCCKOHEUHO Majioi 0oJiee BHICOKOTO MOPSAKa
yeM Jipyrasi 0€CKOHEYHO MaJiasi, €CJIM Mpeie] UX OTHOIICHUS IIPHU X — d PaBEH HYIIIO.

beckoneuno manas GyHKuMs Ha3bIBaeTCsl OECKOHEYHO Mayioi Oosiee HU3KOIrO MOpsIKa YeM
Ipyras 0ECKOHEUHO Majiasi, €Clid IPees UX OTHOILIEHUS MPHU X - a paBeH OECKOHEYHOCTH.

K Teme 3:

1. ®yHK1MsA y = f(x) HA3bIBAETCS HENIPEPHIBHOW B TOUKE x, , €CIIU

1)pynkuusa omnpeneneHa B TOUKE U B €€ OKPECTHOCTH;

2)(pyHKIMS MMEET Mpenen IpU X — X, ;

3)npenen GyHKIMHU B TOUKE paBeH 3HAYCHUIO (DYHKIMH B ATOH TOUKE.

2. Touka pa3pbiBa x, Ha3bIBaeTCS TOYKOH pa3phiBa MEPBOTroO poaa GyHKIMH y = f(x), €CIH B

3TOM TOUYKE CYIIECTBYIOT KOHEYHBIC, HCPABHBIC OTHOCTOPOHHUE MPEIEITbI (PYHKITUH.

3. Ecnu x0T GBI OJTMH OHOCTOPOHHUIT IIPEIEN HE CYIIECTBYET M PaBeH OECKOHEYHOCTH.

4. Touka paspbiBa MEPBOTO pPOJA HA3BIBACTCS TOYKOW YCTPAHMMOTO pPa3phiBa, €CId
OJIHOCTOPOHHHKE MPE/IEITbl PABHbI, HO HE PABHBI 3HAYCHHUIO (YHKIMHU B 3TOM TOUKE.

5. Mozxynb pa3HOCTH MEX/Y OJHOCTOPOHHUMH MPE/ICIaMH.

6. OyHKIWs, HENpepbIBHAS HA OTpe3Ke — 3TO (YHKIHsI, KOTOpas HEMPEephIBHA B KaX IO
TOYKE 33/IaHHOTO OTpPE3Ka.

7. Ecnu x4, X, apryMeHThl GyHKIuu y = f(X), TO pasHOCTh MEXIy apryMeHTamu OymeT
Ha3bIBAaThCS MPUPAIICHUEM apTyMEHTOB.

8. Eciu x4, x, apryMmeHThl QyHKIuu ¥y = f(x), TO pa3HOCTh MEXKIY 3HAYCHUSIMHU ()YHKIIUH
f(x5) — f(x1) Oynmer Ha3bIBaThCS MpHUPALICHHEM (DYHKIHH.

9. OyHkuus y = f(x) Ha3bIBACTCS HEMPEPHIBHOW B TOYKE, €CIM OCCKOHEYHO MAalIOMy

NPUPALICHUIO apT'yMEHTa COOTBETCTBYET OECKOHEUHO MaJloe MpHpalleHne QyHKIHH.

K Teme 4:

1. Tuddepennuponanue.

2. lIpenen oTHOMIEHUS IpUPANICHUS PYHKIIUU K MPUPAIIEHUIO apTyMEHTa MPH CTPEMIICHUH
IIPUPALIECHNS apTYMEHTA K HYIIIO.

3.3HavyeHre POU3BOTHON B TOYKE PABHO TAHTEHCY yIiIa HAKJIOHA KAacaTeNbHOW K TpaduKy
(GyHKLNU B 3TOH TOUKE.

4. CyMMe IpOU3BOIHBIX.

5. poOb, B uymciauTene KOTOPOHl NpPOMU3BOJHAS UHUCIUTENS HCXOAHOM (QYHKIUH Ha
HEU3MEHHBI 3HaMEHaTellb MUHYC HEU3MEHHBIH YUCIUTEIh Ha NPOU3BOJHYIO 3HAMEHATeNs, B
3HaMeHarese KBaJpaT 3HaMeHaTells UCXOIHOM Jpo0u.

6. [Ipon3BOAHOI IEpPBOTO COMHOXHTEJSI HA HEM3MEHHBIH BTOPOH TUTIOC HEN3MEHHBIH MEPBEIi
COMHOXMUTEJb Ha IPOU3BOIHYIO BTOPOTO.

7. Ecnn ¢ynkius nuddepeHnupyema B TOUKe, TO OHa 00s13aTENbHO HEMpEphIBHA B ATOU
TOUYKE, HO 00paTHOE HE BCETa BEPHO.

8. ®yHKIMs, OCHOBAaHUM KOTOPOH 1 TIOKa3aTeNb CTETIEHU 3aBUCST OT X.

9. Oyukuus Buaa F(x; y) = 0 Ha3biBaeTCs 3aaHHOM HESIBHO?

10. Iuddepennnan GyHKIHM — 3TO JTMHEWHAS YaCTh MpHUpAIIEHHs (YHKITIH.

11. Tuddepennman GyHKIMH B TOUKE X paBeH NPHUPAIICHUIO OPAMHATHI KacaTeNbHOW K
rpaduky GyHKIMN B 3TOM TOUYKE, KOTJa X MOJy4aeT npupaiieHue Ax.



12. Tnst Toro, uto0sl pyukuust y = f(x) umena auddepeHunan B ToUke X, HEOOXOIUMO H
JIOCTaTOYHO, YTOOBI OHA UMeJIa B 3TOM TOYKE MPOU3BOIHYIO.

13. [Ipenen oTHOMIEHUS IBYX O€CKOHEYHO MAJIBIX MM OECKOHEYHO O0IBIHNX (YHKIIUU paBeH
npezeny OTHOIIEHHS UX TPOU3BOIHBIX.

K Teme S:

1. ®ysxnus Ha3bpIBaeTCA BO3pacTalolleld Ha HMHTEpBale, €CiAu OOJbIIEeMYy 3HAYCHHIO
apryMeHTa COOTBETCTBYET OoJibllIee 3HaYeHUE (DyHKIIUH.

2. OyHKIUS Ha3bIBaeTCsl yOBIBAIOLICH HAa MHTEpPBAJIE, €CIIM OOJIbIIEMY 3HAUEHHUIO apryMeHTa
COOTBETCTBYET MEHbIIICE 3HAUCHHE (HYHKIIHH.

3. Touka makcuMyma (yHKIIMA — 3TO TOYKA, B KOTOPOIl 3HaUeHNE (PYHKIMH B 3TOW TOUKE
OoJibllie, YeM 3HaYeHHE (PYHKIIMU B JTIO00H TOUKE €€ OKPECTHOCTH.

4. Touka MUHUMYMa (YHKIIUU — 3TO TOYKA, B KOTOPOIl 3HaYeHHE (YHKLIUU B 3TOU TOUKE
MEHBIIIE, YeM 3HaueHHEe (QYHKIMH B JIF000I TOUKe €€ OKPEeCTHOCTH.

5. Toukn MakcuMyMa 1 MUHUMYMa.

6. Ecim ¢yukimst Bo3pacraet Ha untepsaie (a@; b) u nuddepenunpyema Ha 5TOM HHTEpBAJIE,
TO e€ MPOU3BOIHAS JODKHA ObITh HEOTPHUIIATEIBHOM TSt BceX X U3 (a; b).

7. Ecin ¢pynkiust nuddepenppyemMa Ha 5TOM HHTEpBaJIe U € MPOU3BOIHAS OI0XKUTEIbHA
BO BCEX TOYKAX MHTEPBaIa, TO (GYHKIHUS BO3PACTAET HA HEM.

8. Eciu pynkims yosiBaeT Ha uHTEpBaje (2;h) u nuddepeHuupyema Ha 3TOM HHTEPBAJIE, TO
e€ MPOM3BOAHASI HETIOJIOKUTENIbHA BO BCEX TOYKAX MHTEpBAJIa

9. Ecin ¢pynkmst muddepeHpyemMa Ha 3TOM HHTEpBajIe U e€ MPOU3BOAHAS OTpPULIATEIbHA
BO BCEX TOYKAX MHTEpBaia, TO (PyHKIMS yObIBaeT Ha HEM.

10. Ecit pyukmust y = f(x) umeer skcTpeMyM (MaKCHMyM HIIH MUHHMYM) B TOYKE X, TO B
ATOH TOYKE MPOU3BOHAS (PYHKIIMH JTUOO paBHA HYJIIO, THOO HE CYIIECTBYET.

11. Ilyctp ¢GyHKIMS HETpephiBHA B TOYKE Xy, a B HEKOTOPOH €€ OKPECTHOCTH, KpPOME,
BO3MOJXKHO, CaMOH TOYKH X, oHa muddepennupyema. Ecnu npu nepexone depes X, MPOU3BOIHAS
MEHSIET 3HaK, TO B 3TOH TOUKE €CTh IKCTPEMYM:

- €CJIM 3HAK MEHSIETCS C «IUTI0Ca» Ha «MHHYC» — 3TO MAaKCUMYM;

- €CITM 3HAaK MEHSETCS C «MHHYCA» Ha «IUTIOC» — 3TO MUHUMYM.

12. DroT cnocod NPUMEHSIOT, KOTla TOYKa X — CTallMOHApHAsA, TO €CTh IIPON3BOIHAS B ATOM
TOYKE paBHA HYJI0. Eciy B 3TO# TOUKe CyliecTByeT BTOpasi MPOM3BOAHAS M OHA HENPEPHIBHA!

-ecim "' (xg) > 0, TO Xy — TOYKa MHHHUMYyMa,

-ecmu f''(xy) < 0, TO Xy — TOUKA MAKCUMyMa.

13. I'paduk nuddepenippyemoii pyHKIUHN Ha3bIBACTCS BHITYKIIBIM B HHTEpBaie (a;h), ecian
OH pacroJjIOoXKeH HIKE 10001 cBOel KacaTelbHON Ha 3TOM MHTEpBaJIe

14. T'paduk muddepeHunpyemoit pyHKIUN Ha3bIBACTCS BOTHYTBIM B HHTEpBale (@;h), ecian
OH pacIMoJIOKeH BBIIIE JIF000M cBOEl KacaTelIbHON Ha 3TOM MHTEpBaJie

15. Touku rpaduka HenpepbIBHON (GYHKLNHU, OTAEISIONINE €0 BBITYKIYIO 4acTh OT
BOTHYTOW HAa3bIBAIOTCSI TOUKAMHU TTEeperuoa.

16. Ecnu mpon3BogHAast BTOPOTO MOpsiAKa HerpepsiBHON (yHkiuu f''(X) MeHsieT 3HaK TpH
nepexosie apryMeHTa 4epe3 TOUKY X, TO TOUKa ¢ abCLUCCON X = X, sBIsAETCS TOYKOW meperuda
rpaduka GyHKIUH.

17. Tlycte dyHkuus y = f(x) uMeeT BTOPYIO MPOU3BOHYIO BTOPOTO MOPSIIKA BO BCEX
Toukax uHTepsaia (a;b). Eciu Bo Beex Toukax atoro unrepBana f''(x) <0 (f"(x) > 0), 10
rpaduk GpyHKIUH Ha (&;D) BBIMYKIbIH (BOTHYTHI).

18. Acummrotoii rpaduka Gyrkuun y = f(x) Ha3bIBaCTCS MpsAMast JIUHHS, PACCTOSIHUE OT
KOTOPOH /10 TeKyIIel TOUKH rpaduka GyHKIHUN CTPEMUTCS K HYJIO TP HEOTPAHUYEHHOM YJIaIeHUU
ATON TOYKU OT Hayajia KOOpAUHAT/

K Temam 6-7:

1. ®yHKIMEH ABYX EPEMEHHBIX HA3bIBACTCS MTPABHUIIO MITH 3aKOH, TI0 KOTOPOMY KaXkJIOU Imape
ypcen (x;y) €M mocTaBiieH B COOTBETCTBUE €AMHCTBEHHOE YKcio Z € N

2. OGnacteio onpeneneHus GYHKIMH JIBYX TIEPEMEHHBIX Ha3bIBAETCSI MHOKECTBO BCEX Iap
(x;y), U KOTOPBIX CYIIECTBYET 3HAYCHHE Z.

3. AHATUTHYECKUH, TAOTHIHBINA, TpaQUISCKUH.



4. T'padukomM (pyHKITUU ABYX TIEPEMEHHBIX SBIISICTCS TTIOBEPXHOCTD.

5. OKpecTHOCTHIO TOYKHU (DYHKIIMU JBYX IEPEMEHHBIX SBISIETCS KPYT C IIEHTPOM B 3TOU TOUKE.

6. YactHoe mpupamieHue (QYHKIHMH JBYX IMEPEMEHHBIX — 3TO NpHpalieHue (QyHKIUH,
KOTOPOE MOJTY4aeTCsl IPU U3MEHEHHH TOJIBKO OJTHON U3 IEPEMEHHBIX PU (PUKCHPOBAaHHOM 3HAYCHUU
ApYroii.

7. YactHast npon3BoiHas (DYHKIMU JIBYX MEPEMEHHBIX IO OAHOMY M3 €€ apryMEHTOB paBHA
npezieNTy OTHOUICHUSI YaCTHOTO PUpANICHHs (YHKIIUHU K BbI3BABIIEMY €T0 IPUPALICHUIO apT'yMEHTa,
KOTJIa MpHpalleHue apryMeHTa cTpeMuThest K 0.

8. 'naBHast yacth npupanieHus Qyakuuu z = f(x; y) nuHelHas OTHOCUTENbHO Ax, Ay.

9. Touka Py(xy;y,) HaspiBaeTCs TOYKOH Makcumyma GyHkimn z = f(x;y), eciu
CYILECTBYET TakKasi OKPECTHOCTh 3TOM TOYKH, YTO JJisi BceX Touek P(X;y) 3TOU OKpPeCTHOCTU
oTIMUHBIX OT Py(Xg; ¥o) , BBIMONMHsIETCS HepaBeHCTBO f(Py) > f(P).

10. Touka Py(xg;Yyo) Ha3piBaeTcs TOYKOH MuHMMyMa OGyaknud z = f(x;y), ecnu
CYILIECTBYET TakKasi OKPECTHOCTh 3TOM TOYKH, YTO JJisi BceX Touek P(X;y) 3TOH OKpeCTHOCTU
oTMaHBIX 0T Py(Xg; ¥o) , BBIIONHsIETCS HepaBeHCTBO f(Py) < f(P).

11. Ecnu ¢yukuums z = f(x;y) B Touke Py(Xg; Yg) HMEET IKCTPEMYM, TO B 3TOH TOYKE JIHOO
00e JacTHbIE NPOU3BOJHBIE MEPBOTO MOPsAAKA paBHBI HymO: fy (Xo; ¥o) =0, f; (xo; ¥o) = 0, mibo
XOTs1 OBl OJIHA U3 HUX HE CYIIECTBYET.

12. Tlycte mist dyukuun z = f(x;y) B kputnaeckoit Touke Py(Xy; Vo) CYIIECTBYIOT
npousBonueie A = £, (Py), B = f;;,(Py), C = fi;,(Pp).

CocraButh onpenenuresib A=A-B — C 2,

Bo3MoHBI TpH cityyasi:

1)A( Py) > 0, torna Touka Py — TOYKa SKCTPEMyMa.

nmpu A > 00— P, Touka MUHUMYMa;

npu A >0 — P, Touka MakCUMyMa.

2) A(Py) < 0, Torna P, He SIBIACTCS TOUKOM SKCTPEMyMa,;

3) A( Py) = 0 toraa HEOOXOAUMBI JOMIOJHUTEILHBIC HCCIICIOBAHMS.

13. 1)naiiTu KpUTHYECKHE TOYKH BHYTPH O0JIACTH;

2) HAWTH KPUTUYECKUE TOYKH Ha TPAHHUIIE 00JIACTH;
3) HaiiTi 3HaueHMs (PYHKIIMH BO BCEX KPUTHUECKUX TOUKAX U B BepIIMHAX 007acTH;
4) BeIOpaTh HAaMOOJIBIIICE M HAMMEHBIIICE 3HAYCHUS.

14. Yactp mpocTpaHCTBa, KaXIOW TOYKE KOTOPOTO COOTBETCTBYET UYMCICEHHOE 3HAUYCHHE
HEKOTOPOU CKaJISPHON BEIUYUHBI.

15. CkanspHsbie 05 U300pa)kar0TCsl TEOMETPUUECKH € ITOMOILBIO JIMHUN YPOBHSI, ypaBHEHUS
kotopeix f(x;y) = C.

16. I'paguentom B Touke P(x;y) cKajaspHOro mois, 3amaHHoro auddepeHpyemoit
byukumeir z = f(x;y) Ha3bpIBaeTCs BEKTOp, KOOPAMHATAMH KOTOPOTO SBISIOTCS YacTHBIE
IPOU3BOHEIE.

17. I'pagueHT -BEKTOp, yKa3bIBAIOILIMI HallpaBleHHE HAaUObICTpellIero pocra (GyHKIUU B
JTAHHOU TOYKE TOJIS.

18. TIpousBoanoit ¢pyukiuu u = F(x;y; z) B Touke M (x; y; z) 110 HanpaBJIeHUIO [
Ha3bIBaeTCS

. Au du
AT o
Ju OJu N Ju N Ju
" ox cosa 3y cosf P cosy.

19. Tlpou3BoaHass (yHKIMH 10 HampaBJeHUIO [ TMOKa3bIBaeT M3MEHEHUS (DYHKIIMU BJIOJIb
ATOTO HAMPABJIECHUS.



HTOroBnlii TecT Mo JUCHHUILINHE

Bonpoc | IIpaBuHibHBIH OTBET Kpurepuu

1 2) 1 6 — nosHOE NpaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 1 1 6 — monHOE NMpaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

3 3) 1 6 — monHOE NMpaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiTy4an

4 3) 2 0 — MoJIHOE MIPABUIIbHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 1 2 0 — MoNHOE MPAaBUIILHOE COOTBETCTBHE
0 6 — ocTanbHbBIE CIIyYau

6 1) 2 0 — moJHOE MPAaBUIILHOE COOTBETCTBHE
0 6 — ocTanbHbBIE CIIyYau

7 1),4) 1 6 — mosHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4au

8 1 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

9 3) 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

10 3) 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

11 2) 2 0 — MoJIHOE MTPABHIILHOE COOTBETCTBHE
0 6 — ocTanbHbIE CIIy4an

12 1) 1 6 — nmosiHOE IPaBUIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CIIy4an

13 1), 2) 2 0 — MoJIHOE MPAaBUIIbHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CiIy4an

14 54 1 6 — mosiHOE PaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

15 2) 1 6 — momHOE MPaBUIIBHOE COOTBETCTBUE

0 6 — ocTanbpHBIE CIy4an




Tect 1

Bonpoc | IIpaBHJIBHBIH OTBET Kpurepun

1 2) 0,25 6 — mosHOE PAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanmbHBIE CITy4Yan

2 0 0,25 6 — mosHOE MPAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

3 10 0,25 6 — mosHOE PAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

4 1) 0,3 6 — moJTHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 3) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CITy4an

6 4) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CITy4an

7 0 0,25 6 — moJTHOE MPaBUIIBHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CIIy4an

8 4) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4Yan

9 0 0,3 6 — moIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4an

10 1) 0,25 6 — mosHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4an

11 4) 0,25 6 — mosHOE MPABUILHOE COOTBETCTBUE
0 6 — ocTranbpHBIC CITy4Yan

Tecr 2
Bonpoc | IlpaBuibHBIH OTBET Kpurepun

1 8 0,3 0 — monHOE MpPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CIIy4an

2 2) 0,3 6 — noJHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CITy4an

3 1) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbHBIE CIIy4an

4 2) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CITy4an

5 3) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbHBIE CIIy4an

6 3) 0,3 6 — moJIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

7 1) 0,3 6 — moJIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

8 1), 3), 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITyYan

9 2 0,3 6 — MoJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITyYan

10 1), 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4YaH




Tect 3

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun

1 18 0,3 6 — MoTHOE TTPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH

2 5 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4YaH

3 2) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITyYan

4 1) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4Yan

5 1) 0,3 6 — moyIHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan

6 4) 0,3 6 — moJIHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan

7 2) 0,3 © — noiHOE NPaBUIBLHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan

8 2) 0,3 6 — moyIHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

9 4 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

10 2), 3) 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
' 0 6 — ocTtanpHBIE CITyYan
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