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BBeneHue

MeTOIMUYECKHE PEKOMEHIALMHU [0 BHEAYAUTOPHOM CaMOCTOATEIBHOM
pabote o0yyaroMxXcs pa3padoTaHbl B COOTBETCTBHHM ¢ padodueii mporpaMMoii
muciyuiieel - EH.O1  TlpuxmanHas Marematuka cnenvansHocTd  08.02.10
CTPOUTENBCTBO JKENE3HBIX JOPOT, IYTh U MYTEBOE XO34AWCTBO U TPEOOBAHUSIMU K
PE3VJIbTaTaM OCBOCHHA MPOTrPaMMBl MOATOTOBKH CICLUHATUCTOB CPEIHEr0 3BEHA
dI'OC CTIO mo paHHOH chnenHaNbHOCTH (0a30Bad MOATOTORKA). MeToauveckue
yYKa3aHHA NPEeIHA3HAYEHBI 471 CTYICHTOB 2 Kypca 0YHOM GOpMBI 00YUEHUS.

Llene JAHHBIX METOOMYECKHAX YKA3aHHUU — OKA3aThk OMOLIB CTYACHTAM IIPH
BBITIOJTHEHUU CaMOCTOATENBHOI paboThl M 3aKPENNICHUM TEOPETUUYECKUX 3HAHUIA
MO OCHOBHBIM pasfeiaM AUCLUIUIMHBL BHE ayAUTOPHBIX 3aHITHIA.

CamMocTrosTeIbHAA padoTa — 3TO BUI YUeOHOM OCATEIBHOCTH, KOTODPYIO
CTYZIEHT COBEPIIACT B YCTAHOBIEHHOE BpPEMs U B YCTAHOBJICHHOM OOBEME
WHIHBUYATBHO WIX B IpynIe, 0€3 HEMOCPEACTBEHHON MOMOILM MPEnoJaBaTe
(HO mnpH €ero  KOHTPOJIE), PYKOBOACTBYSCE C(OPMHUPOBAHHBIMH  paHee
NPEICTABICHUAMH O IIOPAOKE U NMPABAIBHOCTH BBITOIHEHUS ICHCTBHIA.

YuyeOHpIM miaHoM crnenuanipHOCTH 08,0210 CTPOMTENBCTBO  KEIE3HBIX
OOpOr, IyTh M IyTeBoe xo3zahcTBomis aucummuindiel EH.01  TlpukiagHas
MaTeMaTHKa MPeayCMOTPEHO 29 4acoB Ha CaMOCTOSTEIBHYIO PadoTy CTYICHTOB.
Paboueli y4eOHON IporpaMMoil AUCUMIUIMHEL ONPEAENIEHBl CASAYIOLIUE BUJEI
CaMOCTOATEABHOM  padoTel: mpopadOTKa  KOHCIEKTOB  JIGKUUH, yueOHOi
JMUTEPATYPHI; PEIICHUE 3a0a4; NOATOTOBKA OTUETOB 110 MPAKTHYECKUM padoTaM;
NOArOTOBKA MPE3EHTALNH, COOOIICHHH.

CamocTtodatenbHas padoTa 00y4YaroIIMXcs NPOBOAUTCS ¢ LENBIO:

- (DOPMHUPOBAHMA KOMMNETEHUMH, 1npeaycMoTpeHHelx @I'OC CIIO 1o
cnenHaIbHOCTH 08.02.10 CTpOUTENBCTBO KENE3HBIX JOPOr, NYTh U MYTEBOE
XO035HCTBO,

- CHCTEMATH3aUMM M 3aKPCINICHUS [MOJYUYEHHBIX TEOPETHUYECKUX 3HAHUH W

MPAKTHYECKUX YMEHHH 00yUarOLIMXCs;



- yOIyONeHUA U PACIIAPEHUA TEOPETUIECCKUX 3HAHUI;
- pa3BUTHUA MO3HABATENBHBIX CMIOCOOHOCTEH U AKTUBHOCTH CTYAEHTOB. TBOPUECKOH
WHHULIMATUBEI, CAMOCTOATEIIBHOCTH, OTBETCTBEHHOCTH, OPTaHU30BAHHOCTH,
- {opMHpOBaHHE  CAMOCTOATCIBPHOCTH  MBILUICHUA, CHOCOOHOCTEH K
CAMOPa3BUTHIO, COBEPLICHCTBOBAHHIO U CAMOOPraHU3alIUY;
- Pa3BUTHIO UCCIIEAOBATEIBCKAX YMCHUI.

CamocrodTeneHas padoTa B 3aBUCUMOCTH OT 3aJaHUI MOKET BBINOTHATHCS
WHIMBUJYANbHO WIM Tpynmnoil cryneHtoB. KoHTpone pesyneratoB  BCP
00yHarIMXcs MPOU3BOAUTCS B MUCHMEHHOM, YCTHONH MIM CMELIaHHOH QopMme B

NpEeaeax BpEMEHH, OTBEICHHOTO HA 00A3aTeNIbHEIC YUEOHDBIE 3aHATHS



TemMaTHYecKHIT NJIaH

HaumeHoOBaHuE pasacioB H TEM

KonuuecTrO 4acos

BBeaenue 1
Paznen 1. JIuneiinas aareopa 2
Pasznen 2. OcHOBBI ANCKPETHOI MATEMATHKH 2
Tema 2.1. Teopust MHOKECTB 2
Paznea 3. MatemMaTnueckuii aHaIu3 15
Tema 3.1. TluddpepeHIMATBEHOE U HHTETPATTBHOE 5
HCUHCICHHE
Tema 3.2. OObIKHOBEHHBIE AU(ppepeHIMATIEHBIE 4
YPaBHEHHA
Tema 3.3. ludpdpepeHIMATBHBIE YPABHEHHS B YACTHBIX 3
IIPOH3BOIHBIX
Tema 3.4, Psasl 3
Paznen 4.0OCHOBBI TeOPHH BEPOSITHOCTE 1 4
MATEMATHYECKOH CTATHCTHKH
Tema 4.1. Teopust BEpOATHOCTENH 4
Pa3nen S. OcHOBHbIE YHC/ICHHbIE METOABI 5
Tema 5.1. UnucneHHOE AU GEPEHIIMPOBAHHE 2
Tema 5.2. UnciieHHOE pelieHHe 0OBIKHOBEHHBIX 2
aigpepeHanbHBIX YPABHEHHH
Tema 5.3. UnCI€HHOE HHTETPHUPOBAHNE 1
Bceero 29




O0umue MeTOAHYECKHE PeKOMEHIAIIUHA O BHAAM paﬁor

1. Buo pabompl: TOOrOTOBKA KOHCIIEKTA

HWHCTPYKLHS 10 BBINOJHESHHIO CAMOCTOITEILHOH padoThI

XOpoll0 COCTaBNACHHBIH KOHCIEKT IIOMOraeT YCBOUTh Matepuan. B
KOHCMEKTE KpaTKO H3/1ara€Tcsi OCHOBHAs CYLIHOCTE YUYeOHOro Marepuana,
NPUBOIATCA HEOOXOAMMBIC OOOCHOBAHHA, TAOIMYHBEIC TAHHBIC, CXEMBI, 3CKHU3HI,
pacueThl U T.I. KOHCHIEKT LENecoo0pasHO COCTABNAThH LENMKOM Ha Temy. [lpu
3TOM HMEETCS BO3MOKHOCTH BCErAa JOMOIHATE COCTABICHHBIM KOHCIEKT
BBIPE3KAMHM M BBIMHCKAMHM M3 JKYPHAJIOB, Ta3eT, CTareil, HOBBIX Y4YEeOHUKOB,
JaHHBIX M3 MHTepHETA W Apyrux HCTOYHUKOB. TakuM 0oO0pasoM, KOHCHEKT
CTAHOBUTCS COOPHUKOM HEOOXOAMMBIX MATEPUANOB, KyAa CTYJIEHT BHOCUT BCE
HOBOE, YTO OH M3Y4YWI, y3Hal1. Takue KOHCIEKTHl MPEACTABIAIOT OOIBIIYIO
LICHHOCTB MPU TIOATOTOBKE K 3aHATHSIM.

Imanet NOO2OMOBKYU KOHCREKMA

1. TIepRHYHOE O3HAKOMJICHME C MATEPUAIOM H3Y4YaeMOM TEMBI II0 TEKCTY

yueOHHKa, KapTaM, JOMOJHHTEIBHOM TUTeparype.
2. BslaeneHue IIIaBHOIO B U3YYAEMOM MaTepuane, COCTaBJICHUE OOBIUHBIX
KPaTKUX 3aIIUCEN.

3. Iloadop K JaHHOMY TEKCTY OMOPHEIX CUTHAIOB B BUAE OTICNBHEIX CIIOB,
OIpeNeIEHHBIX 3HAKOB, IPAUKOB, PUCYHKOB,

4, TIponyMBIBAHHE CXEMATHUYECKOr0 Crocoda KOAMPOBAHUS 3HAHUIA,
MCIIOIB30BAHME PA3JIMYHOIO Wpu@Ta U T.4.

5. CocCTaBIEHUE OIOPHOTO KOHCMEKTA,

DopMa KOHTPOJIA H KPUTEPHH OLECHKH

OyeHra «OMIAUYHO»

[TonHoTa ucnonb3oBaHus yueOHoro marepuaia. O0wpEM KoHCHekTa — 1
TETpaZHas CTpaHHWLU@A HAa OJMH pasfen wid oAuH JucT (popmara A4, Jloruka
M3JI0KEHHUS (HATMYHUE CXEM, KOJIMUECTBO CMEBICTIOBBIX CBA3CH MEKAY IMOHATUSAMH).

HarnggHocTe (HATMYME PHUCYHKOB, CHMBOJIOB, M TIP., AKKYPATHOCTE BEITIOJIHCHHA,



YUTAEMOCTh KOHCIIEKTA, IPAMOTHOCTD (TepMUHOJIOTHYecKas U opdorpaduueckas);
OTCYTCTBHE CBSI3aHHBIX MPEUIOKEHUM, TOJNBKQ OTOPHBIE CUTHAIBI — CJIOBA,
CJIOBOCOYETAHUSA, CUMBOJIBL. CaMOCTOATENBHOCTE TIPUA COCTABICHHM.

OyeHra «Xopouto»

Vcnons3oBanue yueOHOro matepuana He nmojHoe. O0BEM KOHcmekTa — |1
TeTpagHas CTPAHWIIA HA OOUH pa3fes Wiy 0auH nuct ¢popmara Ad. He moctatouHo
JOTHYHO H3/I0KEHO (HAIHYUE CXEM, KOJUYECTBO CMBICJIOBBIX CBs3el MEXAy
MOHATUSIMHU ), HAIVISIAHOCTD (HAJIMUYHE PUCYHKOB, CUMBOJIOB, U MP.); aKKYPaTHOCTh
BBIIIOJTHEHHS, YHMTAaEMOCTh KOHCHEKTA; TPAMOTHOCTE (TEPMUHOJOTHYECKAs U
opdorpaduueckas), OTCYTCTBUE CBA3AHHBIX IMPEIIOKEHHI, TOIBKO OIMOPHBIE
CHUTHQJIBI — CJOBa, CJOBOCOYETAHUS, CUMBOJBL CaMOCTOATEIBHOCTE MpPH
COCTaBJICHHH.

OyeHra «yO08ICMBOPUMETLHO »

Hcnons3oBanne yueOHOrO marepuana He mnojHoe. OOBEM KOHCMEKTA —
MEHEE OJIHOM TeTpaJHOI CTpaHULEl HA OMH Pa3laen WM OJMH JUCT opmarta A4,
He moCTaToO4HO JOTHYHO H3IJIOKEHO (HAIMYHME CXEM, KOJHYECTBO CMBICIOBBIX
CBS3CH MEKOYy MOHATUAMH ). HarigmHOCTh (HAMMYME PUCYHKOB, CHMBOJIOB, U TIP.),
AKKYPaTHOCTB BBITTOTHEHUS, UUTAEMOCTh  KOHCIIEKTA. ['paMOTHOCTH
(TepMuHOJIOTHYeCKass U opdorpaduueckas).  OTCYTCTBHE  CBSA3AHHBIX
NPEUIOKEHHAH, TOJMBKO OIOPHBIC CUTHAJIBI — CJIOBA, CJIOBOCOUYETAHMS, CUMBOJIBL
CaMOCTOATENTBHOCTS MPHU COCTaBIeHNH. Hepa3zOopuuBklil Movepk.

Oyenra « HEYOOBICMBOPUMETLHO »

Hcnonb3oBanue yueOHOro marepuana He nojiHoe. OObéM KOHCMEKTa —
MEHEE OQHOM TETPaIHOM CTpaHUIIBI HA OJMH pa3aes UM OJUH JUCT dopMmata A 4.
OTCYTCTBYKOT CXE€MbI, KOJMYECTBO CMBICJIOBBIX CBSI3€H MEKIY TOHATUIMHU,
OTCYTCTBYET  HAmIAOHOCTL  (HAIMYHME  PUCYHKOB, CHMBOJIOB, U IIp.);
HEaKKyPaTHOCTh BBITIOJHEHUSA, [JIOXAs YUTAEMOCTE KOHCMEKTA. JIOMYIIEHEI
OIMOKU TepMuHONOruYeckue u opdorpadudeckue. OTCYTCTBUE CBA3AHHBIX
NPEIOKEHNH, TOMBKO ONIOPHBIC CUTHAIBI — CI0BA, CIIOBOCOYCTAHUA, CUMBOJIEL. He

CaAMOCTOATEIBHOCTD IIPH cocTaByicHHH. Hepa30opuuBblii NOYEPK.



2. Buo pabomer: oaroTOBUTE AOKIIAI (COOOIICHUE )

Huempykyusi no 8bINOIHEHUIO CAMOCIOIMETvHOT pabonvl

JoKmag — 3T0 YCTHOE BBICTYIUICHHE Ha 3aJaHHYK Temy. B yueOHBIX
3aBEICHUAX BpPeMA JOKIAA, KaK MPaBUIIO, COCTABIIACT 3-15 MUHYT.

Henu aoxknaaa:

1. Hayuutbcs yOeOuTENbHO M KPATKO M3/1araTb CBOM MBICIIA B YCTHOM

dopme.

2. (3¢exTUBHO MpPOJABATh CBOM UHTEIUIEKTYAIBLHBIN MPOAYKT).

3. JloHecTH HMHPOpPMALMK [0 CHOYIIATENs, VYCTAHOBUTHL KOHTAKT C

ayIUTOPHUCH U MOJYYUTH OOPATHYIO CBA3b.

ILnan 1 coaepkaHue JoKaaaa

BaxHO MpH MOATOTOBKE A0K/I4Na YUUTHIBATE TPHU €ro (pasel: MOTUBALIMEO,
yOeKaeHue, nody>KacHHUE.

B nepsoii asze noknaga peKOMEHAYETCS UCMONb30BATh!

PHTOPHYECKUE BOTIPOCHI,

AKTYaJIbHBIC MECTHBIE COOBITHS,

JIYHBIE IIPOUCLIECTBUA,

HCTOPUH, BBI3BIBAOLINE LIOK;

LU TATBI, OCJIOBULIBI,

BO30YKICHUE BOOOPAKEHH S,

ONTHYECKUI WIH aKyCTHYECKUH 3 QeKT;
HEOKUJTAHHOE U1 CyLIaTeseil Havyalo JoKIaaa.

Kak npaBmwio, UCIIONB3YETCA OOUH M3 IEPEUMCIEHHBIX NPUEMOB. [JaBHaA
uenb (asbl OTKPHITHS (MOTHBAUMM) — IPUBAEYL BHUMAHHME CIyLIATENCH K
JOKJTATUUKY, TIO3TOMY JAJIUTEIBHOCTh €€ MUHUMATBHA.

AgpoMm xopolwero goknaga sABagercd uHdopmauus. OHa OOKHA OBITH
HOBOII W MOHATHOH. BakHO B Ipolecce J[0KIaga HE TOJBKO COOOUIMTH
HHPOPMAIIHIO, HO U YOESIUTE CITYIIATENCH B MPABUIBHOCTH CBOSH TOUKU 3PEHUSL.

Tperbs ¢a3za moxmaga JoMKHA CNOCOOCTBOBATH MOJOKHTEIBHON peaKkuuu

caywarenei. B 3aKki0ueHuH MOTYT OBITh UCMOIB30BAHbL:



- oboO1LeHHE;

- IIPOTHO3;

- IMTATA,

- IOJKEJIAHHS,

- OOBABIICHHE O MPOJOIKEHUH TUCKYCCHH,

- Ipockba 0 MPENTOKEHUAX MO YTy UIICHHEO;

- 61aroJapHOCTE 32 BHUMAHHE.

@DOpMBbI KOHTPOJIA H KPHTEPHH OLCHOK

Jlokmazsl BBINOMHAKOTCA Ha JucTaXx ¢opmata A4 B COOTBETCTBUH C
MPEACTARICHHBIMH B METOAMYECKUX PEKOMEHIALNAX TPEOOBAHUAMH ([TPUIIOXKECHHIE
3)

Oyerxa «omauwyHo» BBICTABISETCA B CHOydae, Koraa oO0BeM J0Knaaa
COCTaBJIAET 5-6 CTpaHML, TEKCT HAleyaTaH AaKKyparHO, B COOTBETCTBHU C
TpeOOBaHHAMH, MOJHOCTBI) pPAacKphlTa TeMa O0KIadd, MHQOpMalMs B3fTa U3
HECKOJBKHX HCTOYHUKOB, AOKIAX HAMKUCAH MPAMOTHO, €3 OLIM00K.

[Ipu 3awmrTe OOKIAZa CTYACHT IIPOAEMOHCTPUPOBAN OTIMYHOE 3HAHHE
Matepuaia padoThl, NPHBOAWJ COOTBETCTBYIOLIME MAOBOIBI, AABAll IIOJHBIC
Pa3BEPHYTBIE OTBETHI HA BONIPOCH! X apPryMEHTHPOBA UX.

Oyerra «xopouto» BBICTABISAETCA B ClIydae, Korga o0BeM OOKIaga
COCTaBNAeT 4-5 CcTpaHML, TEKCT HAIe4yaTaH AaKKyparHO, B COOTBETCTBUH C
TpeOOBaHHAMH, BCTPEYAKTCS HEOOMBIINE OMEYAaTKH, IOJHOCTBIO PacKphITa TEMa
AoKnafa, WHQpopMalHs B3iTa W3 HECKOJBKUX MCTOYHHUKOB, pedepaT HamucaH
rpamoTHO. [Ipu 3ammMTe AoKIana CTyAEHT NPOAEMOHCTPUPOBAN XOPOLIEE 3HAHUE
MaTepuaia paloThl, MPHBOAWI COOTBETCTBYIOIIUE MOBOABI, HO HE CMOT JAaTh
MOJIHBIE Pa3BEpPHYThIE OTBETHI HAa BOMPOCHI M MPHUBECTH COOTBETCTBYIOUIME
APTYMEHTHIL.

Oyenra « Voosiemsopumeavno» B ClIydae, Korza o0beM A0KIaaa
COCTABJISET MeHee 4 CTpaHHUL, TeKCT HaneyaraH HeakKypaTHO, MHOIO ONEYaTok,
TeMa JOK/IaZa pAcKphITa HE IOJHOCTBIO, HHGOpMAlMa B3ATa W3 OAHOIO

MCTOYHMKA, pedepar HanmucaH ¢ owuOkaMu. [Ipu 3amMre HoKnaga CTyACHT



MPOOCMOHCTPUpOBaN ciadoe 3HaHWE Marepuana padoTEl, He CMOI MPHBECTH
COOTBETCTBYIOLIME AOBO/IBI U aPryMEHTHPOBATH COM OTBETHI.

Oyenra «HeyOOBIEMBOPUMEIbHO» B CIydae, Korma oObeM [JOKiIaza
COCTaRIAET MeHee 4 CTpaHHL, TEKCT HalleuyaTaH HEaKKypaTHO, MHOTO OINEYarokK,
TeMa JIOKJIaa He pacKphITa, MHGOPMAIIUs B3ITa U3 1 MCTOUHHKA, MHOTO OUTHOOK B
MOCTPOCHHUHM NpemToKeHHH. [IpH 3aluuTe TOKIaga CTYASHT IIPOASMOHCTPHUPOBA
cnadoe 3HAaHME Marephasa padoTel, HE CMOT PAcKpbITh TEMY HE OTBEYal Ha

BOIPOCHI.

3. Buo pabompi: TOATOTOBKA K IIPAKTHYSCKUM 3aHATHAM

[TpakTH4eCKOE 3aHATHE — 3TO OAHA U3 (QOopM yueOHOH padoThl, KOTOpas
OPUEHTHUPOBAHA HA 3aKPEIUICHHE H3YUYEHHOTO TEOPETUUECKOro Marepuaa, €ro
Gosee mIydoKoe YCBOCHHE W (POPMUPOBAHME YMEHUA NIPUMEHATH TCOPETUYCCKHE
3HAHUS B MPaKTUYECKUX, MPUKIAIHBIX Lensx. Oco0oe BHUMaAHHE Ha
MPAKTHYECKUX 3AHATUAX YIENIETCA BRIPAOOTKE YUEOHBIX WIM NMPOPECCUOHATBHBIX
HAaBBIKOB. Takue HABBIKH (POPMHUPYHOTCS B IPOLECCE BBIMOIHEHHS KOHKPETHBIX
3aJaHAM 1104 PYKOBOACTBOM M KOHTPOJIEM MIPENOAABATEIIA.

JTanbl NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

OCBEXUTE B NTAMATH TEOPETUUYECKUE CBEACHHA, TIOJYUYCHHBIC HA JICKUUAX H B

IIPOLECCE CAMOCTOATENBHON PadOTHI,

O3HAKOMbTECH C MPUMEPaMH O(OPMIICHUS PEUICHUHA 3a7a4y WIM APYTUX

IIPAaKTHYECKHX 3aTaHHi;

OTIPEIENUTECH B OCOOCHHOCTAX NMPeACTOALLICH ITPAKTHUYSCKON padOThL.

4. Buo pavomer: Hanucath pedepar Ha ONPENSICHHYIO TEMY

Pedepar — KpaTkoe H3JMOKEHHE B IIMCBMEHHOM BHOE Wi B (opme
nyOJUYHOrO JA0OKNIada COAEPXKaHWS HAY4YHOrQ Tpyda MWIH TPYIOB, 0030p
AUTEpaTypel Mo TeMe. M3nokeHue maTepvana HOCUT MPOOIEMHO-TEMATUYECKU
XapakTep, MOKA3bIBAKOTCS PA3IHUHBIC TOYKH 3PEHHS, a TaKKEe COOCTBEHHBIC

B3MAO6l Ha npodnaemy. Coaepskanue pedepara AOHKHO OBITH JIOTMUHBEIM. OOBEM



pedepara, Kak mpaBmwio, OT 5 10 15 MalUMHONMCHBIX CTpaHul. llepen Havainom
paboTel Han pedepaToM CAEAYEeT HAMETUTh IUIAH M MNOA00paTh JIMTEPATYPY.
[Ipexxae Bcero, CIeayeT IMOJIb30BATLCA JUTEPATYPO, PEKOMEHAOBAHHOH yueOHOMH
NporpaMMoii, a 3aTeéM pACLUMPUTE CHOUCOK UCTOYHUKOB, BKIKYas H
HCIIOJIB30BAHHE CICLUATBHBIX JKYPHAIOB, [Ie HMMEETCA HOBEHIIas HaydyHad
MHPOPMALIHS.

Crpykrypa pedepara:

- TUTYNBHBINH NUCT (MpUNOKEHUE 1)

- OrnaBneHue,

- BeeageHue (maeTcs MOCTAHOBKA BOMpOca, OOBIACHSECTCS BBHIOOD TEMEI, €&
3HAYUMOCTh UM aKTYaJIbHOCTh, YKA3BIBAKTCA LEAb M 3a7a4d pedepara, HaETCs
XapaKkTEePUCTHUKA UCMOIb3YEMOI TUTEPATY PhI ).

- OcHOBHAA 4acTh (COCTOMT M3 IJIaB M MOAIJIAB, KOTOPBEIC PACKPBIBAIOT
OTAENBHYI) IpoONeMy HWIW OJHY U3 €€ CTOPOH M JIOTUYECKU SIBJISKOTCS
NPOACJIKEHHEM APYT APYTa).

- 3aknoueHde (MOJBOOATCA HMTOTM M JaTCs 0000IIEHHEBIC OCHOBHEIC
BBIBOJBI O TEME pedepaTa, JENaTea PEKOMEHIALINH ).

- CnHCOK TUTEPATYPHL.

HonyckaeTes BKIHYCHHE TadKL, rpa@UKOB, CXEM, KaK B OCHOBHOM TEKCTE,
TaK U B KAYECTBE IIPUJIOKECHUMA.

Kputepun oueHku pedepata: COOTBETCTBUE TeMe, MyOUHA MPOPAdOTKH
MaTepuana, NpaBWIBHOCTh U MOJSHOTA UCIONL30BAHUS UCTQUHUKOB, BIAJCHHUE
TEPMHHOJIOTHEH U KYJIBTYPO# peun; othopMicHue pedepara.

Pedepatsl MOryT OBITH NMPEACTABNECHEl HA TEOPETHUECKUX 3aHATUAX B BUIEC
BLICTYIUICHHI.

PafoTa Haa BBeIeHHEM

BBeieHNe — 0JlHA U3 COCTaBHBIX M BAXKHBIX 4acTeil pedepara. [Ipu padote
Hald BBEACHUEM HEOOXOMUMO OMNUPAThCA HA HABLIKH, MNPUOOPETEHHBLIE IIPH
HAIIUCAHUH M3IOKEHWI M couuHEHWid. B o0peme pedepaTa BBEOCHHME, Kak

NpPaBUIO, COCTABIgCT -2 MAIIMHOMMCHBEIE CTpPaHUUBL. BpeaeHue OOBIUHO



COACPPKUT  BCTYIUIEHHE, OOOCHOBAHHE aKTYaIbHOCTH  BBHIODAHHOH  TEeMEI,
(OpMYNUPOBKY IeM M 337a4 pedepara, Kparkuil o030p auTeparypsl U
MCTOYHHKOB I10 MPodIIeMe, UCTOPHIO BOIIPOCA U BEIBOI.

Berynuienue — 3710 1-2 ad3aua, HeoOxoauMBIE A4 Havana. KenarenbHO,
uyTOOBl BCTYIUIGHHE OBUIO SPKUM, HHTPUTYIOIIUM, MPOONIEMHBIM, a, BO3MOXHO,
Tema pedepara norpedyer Toro, 4rodel HAYaTh, HATIPUMED, ¢ U3TOKEHUS KaKOT0-
TO ONpPEIEICHUS, TUIMA «IMOJTUTHYSCKIE OTHOILICHHS — 3TO. .. ».

O0ocHOBaHHE AKTYAJbHOCTH BBIOPAHHON TeMBI - 3TO, MPEXAE BCErO,
OTBET HA BOIIPOC. «IIOYEMY s BBIOpaI(a) 3Ty TeMy pedepara, YeM OHA MEHH
3apHTepecoBana?». MOKHO H HY)KHO CBA3aTh TeMY pedepara ¢ COBPEMEHHOCTEIO.

Kparkuii 0030p JiMTepaTyphl H HCTOYHHKOB MO MNpodjeMe — B 3TOi
yaCcT paldOoThl Had BBEACHHEM HEOOXOOUMMO OXapPaKTepU30BAaTh OCHOBHEIE
MCTOUHHKH M JINTEPATYPY, C KOTOPOil aBTOp padoTal, OLEHUTH €€ MOJE3HOCTE,
JOCTYIIHOCTE, BBICKA3aTh OTHOLICHUE K 3TUM KHUIaM.

Hcropusa Bompoca — 3T0 KpaTkoe OCBEUICHUE TOTQ Kpyra MpeacTaBlICHUH,
KOTOPBIE CIIOKIIMCH B HAYKE MO JAHHOM MPOOJIeME U CTATH aBTOPY U3BECTHBL

BoiBoa — 510 00001LEHHE, KOTOPOEe HEOOXOOUMO AeaTh MPH 3aBEPLICHUH
palboThl HaZl BBEIEHUEM.

TpeGoBaHus K coaepxRaHHI0 pedpepaTta

CogzeprkaHue pedepaTa OODKHO COOTBETCTBOBATH TeME, MOJHO €¢
packpbiBaTh. Bee paccy:KIEHUS HYKHO apryMEHTUpPOBaTh., Pedepar mokaselBaeT
NUYHOE OTHOILICHHE aBTOpA K H3naraeMoMy. CIEAyeT CTPEMUTHCS K TOMY, YTOOHI
H3JIO’KEHHE OBUIO SCHBIM, MPOCTBIM, TOYHBIM M MPH 3TOM BHIPA3UTENBHBIM. [IpH

M3JIOKEHUH MaTepHaia HEOOX0AUMO COOIAATE OOILEN PUHATEIC TTPABUIIA:

HE PEKOMEHAYETCS BECTH ITOBECTBOBAHUE OT MEPBOrQ JIUIA €IUHCTBEHHOIO

YHCIIa (TAaKUE YTREPKICHHUA JTYULIE BBIPAKATH B OC3THYUHOM GopMme);

- IpH YIOMUHAHUHM B TeKCTe (aMUIUN OO0s3aT€BHO CTABUThH HHUIIMAHI
nepen haMuIHel;

- Kaxkzad riaea (maparpad)) HAUMHAETCs ¢ HOBOMH CTPOKH,

— IIPH HU3JIOKCHHUH PA3IMYHEBEIX TOUYCK 3PCHHA M HAYYHEIX [TOJIOKEHUH, LIUTAT,



BBIACPKEK M3 JIMTEPATypbl, HEOOXOOMMO YKA3bIBATH HCTOUYHHUKH, T.€.

TIPUBOAUTE CCBUIKH.

IIpaBuiaa opopMIIeHHS CCHLTIOK

B pedepare cBeneHus 00 HCMONIB30BAHHON JUTEPATYPE NMPUBOIATCS Yallle
BCEr0 B CKOOKaxX IIOCIE C/IOB, K KOTOPBIM OTHOCATCA. B cko0kax cHavana
VKa3BIBACTC HOMEP KHHUIHM B CIHACKE JUTEPATYpPhl, 4 3aTeM 4Yepe3 3alsaTyro
crpanuua. Ecnu ccbuika opopmisgercs Ha UMTATy U3 MHOTOTOMHOTO COYMHEHUA,
TO MOCJE HOMEpA KHUTY PUMCKON LUQPON yka3blBaeTCs HOMEP TOMA, a MOTOM
HoMep cTpaHuubl. [Ipumepsl: (1,145); (4,11,38).

PatoTa Han 3aK/IK04YeHHEM

3aKIuUeHHE — CaMOCTOATENbHAs 4acTh pedepaTa. OHO HE AOMKHO OBITH
NEPENOKEHUEM COAEPKaHUA PabOThL. 3aKITKOUEHUE AQTKHO COACPXKATh:

—~ OCHOBHBIC BBIBOJBI B C3KaTOM hopme;
— OLEHKY IOJHOTBL M TAYOUHBI PEUIECHHUS TEX BOMPOCOB, KOTOPHIE
BCTABAIN B ITPOLIECCE U3YUEHUS TEMEIL.

ObbeM -2 MALIMHONMHCHBIX WM KOMIIBIOTEPHEIX JIHCTA hopMarta A4,

Odopmnenne NpuIoKeHHs

[Ipuno:keHre MOMENIACTCA MOCHEe 3AKIOUYEHHS UM BKIHOYACT MaTEPUAIHI,
IOOTIOIHAIOIIME OCHOBHOW TeKCT pedepara. 310 MOryT OBITh TaONMLBI, CXEMEI,
()parMEHTEl MCTOYHMKOB, HJUIIOCTpPALMM, (OTOMATEPUANEBI, CIOBaph TEPMHHOB,
apOpHU3MBI, U3PEUCHUSA, PUCYHKH U T. 1.

B TekcTe pedepata HeOOXOIUMO JeIaTh IPUMEYAHHSL

I IpUnoskeHue ABNAECTCS JKENATE/IBHBIM, HO HE OOA3aTCHBHBIM 3JIEMEHTOM
pedepara.

IIpaBuna opopmieHusa 6udauorpapuUecKux CNUCKOB

CnucoK  JHUTEepaTypel  NOMEIIAETCs B KOHLE — pedepata
MPOHYMEPOBBIBAETCSL.

CBeZieHMs O KHUraX B CHUCKE JIUTEPATYPHl M3NArarTcsi B al(paBUTHOM
nopsake. CBEACHUS O KHUIE JAKOTCA B CICOYIOIIEM NOPAIKE:

aBTOD ((haMHIHs, HHHLHATEI);



HA3BaHHUE, MOI3ar0JI0BOK;
BBIXQJHBIE JAHHBIC (MECTO U3JaHUS, U3AATEIBCTBO U IO U3AAHUS ).
ITpumep: Jamasn A.A. MatemaTtuka: yueOHuk.- M.: ®OPYM, 2013.
TpeGoBanus k opopmaeHHI0 pedepaTa
Texcr paboTsl muueTcs pa3bopuUBO HA OAHOM cTOpoHE nucta (popmara
Ad4) ¢ IIMPOKUMH TMOJMAMH CJIEBA, CTPAHUIBI MPOHYMEPOBBEIBarOTCA. [lpm
M3JI0KEHUH MATEPHAIA HY)KHO YETKO BBIOCIATH OTACIBHBIE YacTH (a03aLlbl ), IIABbI
1 naparpadbl HAYHHATH ¢ HOBOM CTPaHMUIIBL, CIEAYET U30EraTh COKPAIIEHHS CIOB.
Ecan pabota HaOupaeTcs Ha KOMIBIOTEpPE, CEAYET MNPUACPKUBATHCS
CJICOYIOILMX MTPABII (B AOMOJHEHHUE K BHILLICYKA3aHHBIM ).
- HaOop TekcTa pedepara HEOOXOOAUMO OCYUIECTBIATH CTAHAAPTHBIM 12
[pPUDTOM;
— 3aroJIOBKM cieayeT Habupatk 14 wpuhToM (BELICHATE IOMYKHPHBIM ),
— MEKCTPOYHBIH HHTEPBAI MOy TOPHBIH;
- paspellacTcs UHTEpBan Mexay ad3anamu;
- otctyn B ab3anax 1-2 cMm.;
- MOJIE JIEBOE 2,5 CM., OCTAJIbHBIE 2 CM.;
— HyMepalus CTPAHULBI CHU3Y WIH CBEPXY MOCEPEIMHE JIUCTA,
- o0bem pedepara 20-24 cTpaHHLIEI.
IMoaroroBka K 3alMTe H MOPSIAOK 3aLUMUTHI pedepaTta
Heo0xommmo 3apaHee MOArOTOBUTE TE3UCH! BEICTYITICHUS (IIaH-KOHCIIEKT).
[Topsaaok 3aluTH pethepara:
1. Kpatkoe coolleHHe, XapakTepu3ylwee 3amaud  padoTel, €€
AKTYATbHOCTD, IIOTYYEHHBIE PE3YAbTATHL, BBIBO U IIPEUIOKEHUS.
2. OTBeTHI CTYJAEHTA HAa BONPOCHI IPENOAABATENS.
3. OT3BIB pYKOBOAMTEIA-KOHCYJIBTAHTA O XOJ€ BHIIOIHEHUA PabOTHI.
Cosempl cryoeHmy npu 3duyume pegepama:
Ha Bcro 3anmrty pedepata OTBOAMTCS 4alle BCero okono 15 muuyt. Ilpu
3aLIMTE OCTapaiTECh COOMIIOCTU MPUBEACHHBIC HUXKE PEKOMEHIALMH.

BeTynneHue DOmKHO ObITE OYeHb KpaTKUM. CTPOro CIEIUTE 3a TOUHOCTBEO



CBOMX BBIP@OKCHUN U IIPABWIBLHOCTBIO YIOTPEOIEHUS TEPMHHOB.

He nslTaiitech pacckasaTh OONBUIE 34 CUET YCKOPEHUS TEMIA, HO U HE
MAMIIUTE.

Byapre 0COOCHHO BHMMATENBHBI KO BCEM BOMpPOCAM IIPEMIOAABATENS, HE
OOUTECH MOTIOMHUTEIBHBIX BOMPOCOB — YallE BCETO MPENOAABATEb UCTIONB3YET UX
KaK OJMH U3 CIIOCOOOB TOMOYbL Bam MM COKOHOMHUTD BPEMSI.

IIpexxae ueM OTBeuYaTh Ha JOIOJHUTENBHBIH BOMPOC, HEOOXOAUMO CHavaja
NPaBUJIBHO €0 MOHSTH. [[JIsl 3TOro HYXHO XOTS OBl HEMHOIQ MOAYMAaThk, MHOrAA
NePeCnpOCUTh, YTOUHUTD. MIPABUNBHO MU BBl MOHSIM MOCTaBNeHHBIN BOmpoc. U
NpPU OTBETE CICOYET COOIOAATH TOT ¢ MPUHLIMI SKOHOMHOCTH MBILLIEHUSA, a HE
BBICKa3bIBaTh 0€3 pasdopa Bee, 4TO BEl MOXKETE CKa3aTk.

Bynste 100pokenaTebHbl H TAKTUUYHBL

dopmMa KOHTPOJIS H KPUTepHH OLIeHKH pedepara.

PegepaTel BBHINONHAIOTCA Ha JucTax ¢opmara A4 B COOTBETCTBUH ¢
NPEACTABIEHHBIMH B METOIUYECKUX PEKOMEHAALIUAX TPEOOBAHUAMMU,

Oyenra «omauyHo» BBICTABILETCS B clydae, Korga oOweM pedepara
coctapnsgeT 10-12cTpaHul, TEKCT HaleyaTaH AakKKypaTrHO, B COOTBETCTBHHM C
TpeOOBaHUSIMU, TIOJIHOCTBIO pPacCKpbITa TeMa pedepara, OTpaKeHA TOUKA 3PEHUM
aBTOpa Ha paccMaTpUBacMyro mnpodiaeMy, pedepaT HamucaH rpamMoTHO, 0O¢3
omnbok. [lpu 3ammTe pedepara CTyACHT MPOIEMOHCTPUPOBAT OTIIMYHOE 3HAHHUE
Marepuasia padoThl, IPUBOAMJI COOTBETCTBYIOIIUE JOBOABI, JaBajl [MOJHBIE
PasBEPHYTHIE OTBETHI HA BOIIPOCHL U apryMEHTUPOBAST UX.

Oyenra «xopouio» BBICTABIACTCA B CiIydae, Korma o0beM pedepara
cocTapnsieT 8- 10 cTpaHuIl, TEKCT Hame4aTaH aKKypaTHO, B COOTBETCTBUU C
TpeOOBaHUSIMU, BCTPEUAKOTCS HEDOBUINE OMEYATKU, MOJHOCTBIO PAcKpbiTa TEMa
pedepara, OTpaKeHA TOYKA 3PEHHA ABTOPAa HA paccMaTpUBAacMylo MNpodieMy,
pedepat HanvcaH rpaMoTHO. [1pu 3ammTe pedepara CTyIEHT NPOAEMOHCTPHPOBAIT
XOPOLIEE 3HAHNE MaTepraia padoThl, IPUBOAMI COOTBETCTBYIOILKE AOBOIBI, HO HE
CMOI JaTb IIOJIHBIE PAa3BEPHYTHIE OTBETEI HA BOIPOCEI W MPHBECTH

COOTBETCTBYIOLLHE apPryMEHTHI.



Oyenra «yoogiemeopumeabHo» B Cllydae, Kkorga o0beM pedepara
COCTABJISIET MEHee 8 CTpaHUll, TEKCT Hamne4yaTaH HEeaKKypaTHO, MHOTO OMEYaToK,
TeMa pedepara pacKkpeiTa HE MOJHOCTEIO, HE OTPaXKeHA TOUKA 3PEHHS aBTOpa Ha
paccMarpuBaeMylo mpodnemy, pedepar HamucaH ¢ ommOkamu. [Ipu 3ammre
pedepata CTyNEHT MPOAEMOHCTPUPOBAN claloe 3HaHHE MaTepuana padoThl, HE
CMOT MIPUBECTH COOTBETCTBYIOLIME JOBOABI H APryMEHTHPOBATH HA CBOH OTBETEHI.

Oyenra «HeyoogiemeopumeabHo» B Clydae, Korga o0weM pedepara
COCTABJISIET MEHee SCTpaHMll, TEKCT HaneuyaTaH HEAKKYpPaTHO, MHOTQ OMNMEYaToK,
TeMa pedepara HE PpackpbhlTa, HE OTpPaKEHa TOYKA 3peHHMs aBTOpa Ha
paccMaTpUBacMyro MpodiieMy, MHOrO OLMOOK B MOCTPOCHUH NpemiokeHuit. [lpu
3aluTe pedepara CTYACHT IPOAEMOHCTpUpOBAN c¢nadoe 3HAHUE MarepHaia

paﬁon, HE CMOT PaCKpPBITh TCMY HE OTBCHAT HA BOIPOCHIL.

5. Buo pabompi: IOATOTOBUTE NPE3EHTALUIO HA TEMY

[Ipasuaa oghopairens KOANbIOMEPHLIX NPe3eHMayuil

PexomeHnaauuu no oQGopMICHUIO U MPEICTABICHUIO HA 3KPaHe MAaTEPHAIOB

Pa3JInuHOrO BUAA.

Texcmosas uHghopyayus

- pasmep wpudta: 24-54 nyHkra (3aronoBok), 18-36 nyHKTOB (OOBIUHEIM
TEKCT),

- BT Wpu(Ta U UBET (POHA JOKHBI KOHTPACTUPOBATE (TEKCT JOJDKEH
XOPOIIO YUTATHCSA ), HO HE pe3arh I71a3a,

- TN wpHdTa: 19 OCHOBHOTO TeKCTa maakuii mpudt 6e3 3aceuck (Arial,
Tahoma, Verdana), s 3aroioBka MOKHO HCTIONB30BATh AEKOPATUBHBIM
HIPUAPT, €CAH OH XOPOILIO YUTAEM,

- KypCcUB, [OOUEPKHUBAHME, OKUPHBIH wWPUGT, NPONMCHBIE OYKBBI
PEKOMEHAYETC HCMOJIB30BaTh TONBKO M CMBICJIOBOTO  BBIAEJICHUS
(pparmMeHTa TEKCTA.

I'papuveckas ungopriayua

- pUCYHKH, ¢oTorpaduu, OUarpaMMel MPU3BAHBI JOMOJIHUTE TEKCTOBYHO



HH()OPMALHIO WIH TIEPEIaTh €€ B 00JIee HAIIAIHOM BUAE,
- JKEIATEeNbHO U30eraTh B MPE3CHTAUMH PUCYHKOB, HE HECYILHUX CMBICIOBOH
HArpy3KH, €CJIM OHU HE ABIAKTCA YACThI CTHIICBOTO ODOPMIICHHUA,
- 1BET rpadUUECKUX M300PKEHUN HE OOJDKEH Pe3KO KOHTPACTUPOBATH C
ODIIMM CTHIIEBBIM O(OPMIICHHEM ClIaiifa;
- WUICTPALUHU PEKOMEHAYETCS COMIPOBOXKIAATH MOACHUTEIBHBIM TEKCTOM,
- eclM rpaduueckoe H300paKEHUE MCMOJNB3YyeTCs B KadecTBe (PoHA, TO
TEKCT Ha 3TOM (POHE JTOJIKEH OBITh XOPOLIO YUTAEM,
PexoMeHaaLHH K COAEPKAHUIO MPE3CHTALNH.
Ilo codeprcarnuio
Ha crmaiinax Impe3eHTallud HE TMILETCS BECh TOT TEKCT, KOTOPBIH
NPOU3HOCHT JOK/IAT4YUK (BO-MEPBBIX, B 3TOM Cly4ae caM (PakT IPOU3HECEHMS
OOK/Taga TEPAET CMBICI, TaK KaK ayIuTOpuA OOBIYHO YMEET YMTATh, 4 BO-BTOPHIX,
JUIMHHBIA TEKCT Ha chalife mioXo BOCIPUHUMAETCS U TONABKO MEUIAET CAYIIAHUK)
U MOHUMAHHK) CMBICTIA).
Texer Ha crmaiige OOMKEH COACPIKATH TOJBKO KIIOUEBHIE (hpa3bl (CI0Ba),
KOTOPBIE JOKJIAOUYUK PA3BUBACT U KOMMEHTHPYET YCTHO.
[1o oghoprsrenuro
Ha nepBoM crnaiae NUIIETCA HE TOIBKO HA3BAHUE MPE3CHTALMN, HO U UMEHA
ABTOPOB (B YUCHUYECKOM CIIyYae — U PYKOBOIUTEIIS MPOEKTA) U AaTa CO3IaHUA.
Kaxnas mpsMas unurata, KOTOPYK) KOMMEHTHUPYET HWIH JaXKEe MPOCTO
NMPUBOAUT JNOKNamuuK (Oyap TO 3nurpadp WIM LUTATEl 110 XOAy JOKIana)
pa3MeILacTes Ha OTACIBHOM criaiige, o0s3aTeNIbHO ¢ TOMHONW MOANMUCHIO aBTOpA
(uMA ¥ pamMunusa, HHULEANB U (paMUIKs, HO HU B KOEM Cly4ae — OHa (haMuIu4,
HCK/TFOUEHHE — MCEBAOHUMBI). JJONYyCTUMBIN BApUAHT — ABE HEOOBIIUE [TUTATHL HA
OOHY TEMY Ha OJHOM chaiige, HO He OOMbLLE.
Bce cxemMbl M rpauku JODKHBI UMETh HA3BAHUS, OTPAKAUIME UX
CONEPIKAHUE.
[TonSop wWIpudPTOR M XyIOKECTBEHHOE ODOPMIICHUE CIIAMAOB HOJDKHBEI HE

TOJIBKO COOTBCTCTBOBATE COACPKAHHIO, HO M YUHUTEIBATE BOCIIPUATHUC ayIUTOPHH.



Hanpumep, CIOXKHBIC PUCOBAHHBIE IIPUQPTHI YaCTO TPYIHO YMTAIOTCA, TOTJA KAaK
CONEPKaHUE chialifia TOMKHO BOCOPUHUMATECS BCE Cpa3y — OAHUM B3ITISIOM.

Ha ka)kaoM cltaiae BEICTABIACTCA HOMEP caiiga.

B KOHLE T[pPEe3eHTALMHA INPEACTABIACTCS CIMCOK  MCIIOIB30BAHHBIX
HCTOUHHKOB, O(OPMJIEHHBII MO MpaBmiaM OUOIHOrpaguyecKoro OmUCaHus.

IIpaBuia xopowero toHa TpedyroT, uToOBl MOCICIHUN Caaiig coaepkan
BBIP@)XCHHUE OaroJapHOCTH TEM, KTO MPAMO WIIM KOCBEHHO TIOMOrajn B paboTe Hal
npe3eHTalue.

KuHo ¥ BuaeoMmarepuanbl OQOPMISIOTCA TUTPaMHM, B  KOTOPBIX

YKa3BIBAIOTCA.

Ha3BaHHe (PpubMa (penopraxa),

roa u MeCTO BBITTYCKA,

ABTOPBI HIOEH U CUCHAPHUS,

PYKOBOOUTENb MPOEKTA,

O6wue npapuaa opopmMIeHHs NPe3eHTALHH

Huzain

Bribepure TOTOBBI OM3alH WIM CO3JaiTe CBOH Tak, 4TOOBI OH
COOTBETCTBOBAN Ballleil TeMe, HE OTBJIEKA CIYIIATENEH.

TumyaoHerit aucm

1. Ha3BaHue npe3eHTauuu.

2. Aptop: ®UO, ctyaeHTa, MECTO YUeOhL, TOA.

3. Jlorotun (1o KeTaHuio).

Bmopoti  caagiro  «CogepkaHue» — CHHCOK OCHOBHBIX — BOIIPOCOB,
paccMaTpUBagMBIX B COAEpKaHUM. Jlyquie opOpPMUTE B BUIE FMIEPCCHUIOK (/1S
MHTEPAKTHBHOCTH IIPE3CHTALINN ).

3a20308KHU

1. Bce 3arosoBKM BBINMOJIHEHEl B €IMHOM CTHUIE (LBET, WIPHQPT, pasMep,
HAuEePTaHHUE).
2. B KOHLE TOYKa HHKOTrJAa HE CTABUTCA (HABEPHOE, MOYKHO CHENATh

HCKITIOYCHHE TOJIEKO IJIA YUCHHKOB HavYaJIbHON I.LIKOHBI).



3. AHHMAaUMs, KaK MPaBUJIO, HE MPUMEHACTCS.
Texcm
1. dopMaTupyeTCA IO LWHPHHE.
2. PasMep u uBet wpudra nogdbuparoTes Tak, YTOOB OBLIO XOPOIIO BUIHO.
3. Tomuepkusanue HE ucnonb3yeTcs, T.K. OHO B JOKYMEHTE YKA3bIBAET Ha
TUMEPCCBLIKY.
4. DIeMeHTHI CNHCKA OTICIAIOTCS TOUKOM ¢ 3ansaToif. B koI 0043aTe/IbHO
CTABUTCA TOUKA.
Ha cxemMax TekcT nydie popMaTHpOBATE 110 LIEHTPY.
B tabnuuax — no yeMOTPEHHUIO aBTopA.

OOGBIYHBINM TEKCT MUIIETCS O€3 UCMOAB30BAHUST MAPKEPOB CMHCKA.

® =N AW

BhIICNSHTE INIABHOE B TEKCTE APYTUM LBETOM (OKENATENBHO BCE B
CIMHOM CTHUJIE).
Tpacpura
1. Hcnone3yiTe YeTKUe H300POKEHUS ¢ XOPOLIUM KA4E€CTBOM.
2. Jlyuwe pactpoBreie U300pakeHus (B ¢opMare Jpg) 3apanee 0dpadoTars B
nr000M rpaduecKoM peoakTope Wi YMEHBIICHU pasmepa ¢atina. Ecnu
TAkOl  BO3MOKHOCTH  HET, MUCHOOAB3yHTe maHens «Hacrtpoiika
H300PAKEHUS.
Anusiayua
Hcronb3yiTe TOABKO B TOM Cllydae, KOraa 310 ACHCTBUTEBEHO HEOOXOIUMO,
JIMuHss aHUMauUs TOABKO OTBIEKAET.
Crucox aumepamypuol
1. CHavasna ykaseiBaeTcs gamMunus (B a1(paBUTHOM MOPSIKE) U UHULIMATIEL
2. IlvmeTtcs Ha3BaAHUE UCTOUHMKA (0€3 KaBBIUEK).
3. CTaBUTCA THPE M YKA3BIBACTCA MECTO U3AAHMS.
4. Uepes IBOCTOUHE YKA3BIBASTCS U3ATEIBCTBO (0€3 KaBBIYEK).

5. Tlocsie 3angaToi MUNIeTCsS roa U3aaHus.

IIpasuaa ohopairenua npeseHmayui



1. O0mue TpeGoBaHHS K CMBICAY H 0(POPMJICHHIO:

Beerna HeoOXOIMMO OTTAJKUABATLCS OT LENeH MPEe3eHTauuu U OT YCIOBUM
npouTeHuA. [Ipe3eHTaunn JOMKHEI OBITE PA3HBIMH — CBOSL HA KAKIYK) CHTYALUIO.
IIpe3eHTanus i BBICTYIUICHHS, MPE3CHTALUSA [JI4 OTMPABKH MO IOYTE WIH
Npe3eHTALMA /I JTMYHON BCTPEUH 3HAYUTENBHO OTIMYAOTCS;

IIpencraBpTe ceOd HA MECTE TPOCMATPHBAIOLLETO.

2. O0mmii nopsiAoK cAaiaoB:

TuTynbHBIIH;

InaH mnpeseHTalny (IpakTUKa MOKA3bIBAET, UYTO 5-6 IYHKTOB — 3TO
MAaKCHMYM, K KOTOPOMY HE CIIEOYET CTPEMUTHCS );

(OCHOBHAs 4acTh,

3akIrYeHHE (BBIBOIBI),

Cnacubo 3a BHUMaHHE (MOAMKUCH).

3. TpeGopanusi K 0(popMJICHHIO THATPAMM:

Y nuarpaMMbl JOJDKHO OBbITh HA3BAHUE MM TAKUM HA3BAHUEM MOXET
CJIY’KUTD 3ar0JIOBOK clIaiga;

JdunarpaMMa JOMKHA 3aHUMATh BCE MECTO Ha Cllaiae,

JIMHUY U NOAMUCH AOKHBI OBITE XOPOUIO BUHBIL

4. TpeGoBanus K 0POPMIECHHK TAOIHIIL:

HazBanue g Tadnuubl;

YUUTaeMOCTh,

OTnUYME IATKH OT OCHOBHBIX JAHHBIX.

5. Hocaeauuii ciaiin (J11000e U3 MePeYHCICHHOI0):

Cnacudo 3a BHUMAHUE;

Bonpocst;

[Toanuce,

KOHTaKTHL

@DopMa KOHTPOJIA H KPUTEPHH OLUCHKH

IIpe3eHTaunio HeOOX0IUMO IPEJOCTABUTE MPENOAABATENI 111 MPOBEPKHU B

SJICKTPOHHOM BHIEC.



OLeHka « omauyHo » BHICTABJIACTCS B CIIydae, €ClIM MPe3eHTALMs BEITIOJIHEHA
AKKYPaTHO, NPUMEPbl MNPOWUIKCTPUPOBAHBI, TIOJMHOCTBE)  OCBEIIEHBI  BCE
0003HAYEHHBIC BOMPOCHL.

OueHka «xopouto»BBICTABIAECTCS B clydae, ecld  padoTa COOSPIKMT
HeOONBLINE HETOYHOCTH .

OLeHKa «yooelemeopumelvHo» B Clyuae, €CIH IPE3eHTAlMs BBINTOIHEHA
HEAKKYPATHO, HE MOJHOCTBIO OCBEILEHEI 3aJAHHBIC BOIIPOCHL

OneHka «HeyoogiemgopumebHo» PadoTa BHIMOTHEHA HEOPEKHO, HE

cOOMIONEHA CTPYKTYPA, OTCYTCTBYIOT WUTIOCTPALVH.

6. Buo pabomsi: COCTaBUTE KPOCCBOP/ IO TEME
IIpaBuia cOCTaBICHUS KPOCCBOPIOB!
1. CocTaBpTe CHHCOK (MEPEYEHb) CJIOB, KOTOpBbIE MOOJDKHEI BOWTH B
KPOCCBOPA.
2. Jlna 2TOro HAWAUTE B CBOEM KOHCIEKTE OCHOBHBIE TIOHATHS H
IIOAYEPKHUTE HX.
3. BBIIHIIKATE 3TH NOHATHS HA OTACIBHBIHN JIUCT, KEIATENbHO B KIETKY.
4. Tlom4epkHUTE B HUX OJUHAKOBEIE TOBTOPSIOIIUECS OYKBBL
5. Pacnonoskute c¢ioBa Tak, YTOOBl MOBTOPAIOLIEECS OYKBEI OJHOBPEMEHHO
HCNOJIB30BAIKNCE B CIIOBAX, HAITMCAHHBIX MO BEPTUKAIM U 10 TOPU3OHTAIIH.
6. IIponymepyiite crosa.
7. B COOTBETCTBUH ¢ HOMEPAMHU BBHIHUIIUTE ONPEACICHUS TOHATHIA.
8. Haueptute  C€TKY  KpoccBOopaa  (KOJIMYECTBO  KICTOK  JOJDKHO
COOTBETCTBOBATH KOJMHUYECTBY OVKB B CJIOBE).
9. Pa3MeThTe CETKY KpoccBOpaa Lu(ppaMu (HOMEPAMHU MOHSITHI ).
10.Odopmute kpoccpopa. [loanuiuTe ero.
11.CnoBa-3aaHuss — 3TQO CYLIECTBUTENBHBIE B €IUHCTBEHHOM UMCIE,
UMEHHUTEIBHOM MAJIEKE;
12.CnoB DODKHO OBITH OOCTATOYHO MHOrO (Kak nmpaeuio, donee 20), yToOwI

KaKk MOKHO IIOJIHEC OXBATHTE BCIO TCMY (}],OHyCTHMO HCIIOJIB30BAHHEC



TEPMHHOB U3 APYTHUX TEM U Pa3feiioB, JOTHYECKU CBA3AHHBIX ¢ U3Yy4aeMOn
TEMOIT).

OdopmiieHne KpocCBOpIA COCTOUT U3 TPEX YacTeil: 3aJaHuii, KpOCCBOpIA ¢
PELIEHUEM, TOTO K€ KpOoccBOpaa 63 peleHHus.

Kpoccropa ohopmiseTcs Ha nucTax dpopmara A4 (IpunosxeHue 2)

@opMa KOHTPOJIS H KPUTEePHH OLEHKH

COCTaBIEHHBIE KPOCCBOPIBI IIPOBEPAIOTCSA H OLICHUBAKOTCS.

Kputepuu oLEHKH:

CMBICIOBOE COJIEPIKaHHE,

I'PaMOTHOCTE;

BBINMOJIHEHHE IIPABIII COCTABIEHUS KPOCCBOPIOB;

3CTETUYHOCTE.

Ilpr oueHKE KpOCCBOpZA VUMTBIBACTCS TOYHOCTH (OpMynupoBok. Ecnu
OIpeNEICHUE MOHATHUI 3amMCaHO HETOYHO, OLICHKA CHUXkaeTcd. [IpenonaBarens
AHATU3UPYET OWIMOKYU, AOMYIICHHBIE VYYAUIUMMCS B MpoLecce paloThl Ha
OUIAKTHYECCKUM KPOCCBOPAOM, H BKJIIOYACT MOHATUS, TPEOYIOIIUE TaNbHEHIIETO
3aIIOMUHAHK, B CIICAYIOLIME BADHAHTHI KPOCCBOPAA IS PELLCHUS,

Oyernxa « OMAU4HO » BBICTABIAETCS B C/Iy4ae MOJIHOIO BEIIQJIHEHUS padoThI,
OTCYTCTBHS OLIMOOK, IPAMOTHOIO TEKCTA, TOYHOCTH (POPMYIHUPOBOK U T. 1.

OyeHra «xopouto» BBICTABIACTCA B CIIydae MOJHOTO BBIMOJIHEHUS BCETO
o0beMa padOT MpH HAIUYMHM HECYLUECTBEHHBIX OLIMOOK, HE MOBIAMSBIIMX Ha
001wt pe3ynsTar padoThl U T.1.

Oyenra «y0081emeopumeabHo» BBICTABIACTCA B CIIy4ae HEOOCTATOYHO
TMOJIHOTO BBIMOJIHEHHS BCEX Pa3AeioB padOThl, MPH HATHYHUH OLIHOOK, KOTOPHIE HE
OKa3au CYILUECTBEHHOIO BJIMSHUS HA OKOHYATENbHBIA pEe3yabTaT, NMpPU OYEHb
OrPAHHYCHHOM OOBEME HCMONIB3YEMBIX IOHATUH U T. 4.

Oyerra « HeYO0B1eMBOPpUMeTbHO » BEICTABISIETCA B C/IyYae, €CIH AOMYIIEHB

MPUHLMITHATIBHEIE OIIHOKY, padoTa BEINONHEHA KpaiitHe HEOPEXHO U T 4.



BBeneHue

CamocTosTenpHas padora Ne 1 (1 gac)
Coo0uieHue, mnpe3eHTauus no TeMe: «MaTtematuka B NPOgeCcCHOHATBHOM

JEATENBHOCTIY (IIPUBECTH NPHMEPBI, 3a1a4l IPO(PECCUOHATBHOTIO XapaKTepa).

Pazaen 1. JIuneiinas anredpa

CamocTosTenbHas padbota Ne 2 (2 qaca)

Tema: KoMmiekcHBIE Yncaa U ASHCTBYS HAJl HUMH

Heab: HayuynTBCA NEPEBOAUTE KOMIUIEKCHBIC YHCHA U3 anreOpandeckoil B
TPUTOHOMETPUYECKYIO U MOKA3ATEIBHYIO (POPMEIL.

CamocTosiTe1bHAsA padoTa: UHAMBUAYANbHAS JoMalHss padoTta. Pabota ¢
JUTEPATYPOH.

@DopmMa KOHTPOJS: NPOBEPKAa MHAUBUAYAIBHOM JOMaUIHEH paGoThI.

Buabl 3apanmii:

1. IlpencTaBUTh YHCIa B TPUTOHOMETPUUECKOM (PopME.

2. TlpeaocTaBUTh YMCIIA B ITOKA3aTEIBHOMH GopMe.

Teopernueckuii MmaTepuaj. IlIpumMep BINOTHEHUS PpadOThI

Yucno BUOa -=x—iy, TOE X U y — NIOObIE OCHCTBUTENBHBIEC YUCIA, a 7 —
MHMMAas €IMHHLA, OIpEIe/AeMas PaBEHCTBOM i2=-/ , HA3bIBACTCA KOMIUICKCHBIM
YHCIIOM.

Yucna x M ) HA3BIBAKOTCA COOTBETCTBEHHO IOEUCTBUTEIBHONM W MHHMOM
YaCTAMHU KOMIUIEKCHOTO YHMCJIA = M O003HAYAIOTC: x=Re =, y=Im =.

3anuch KOMIUIEKCHOTQ YHC/IA B BUJAE Z=X—/) HA3BIBACTCS anreOpauyeckoi
(pOpMOi KOMIUIEKCHOTO YMCIIA.

KOMIUIEKCHOE 4YUCNO Z=x+iy MOKET OBITE HU300PAKEHO B AEKAPTOBOU
KOOpAMHATHOU miockocTH XOY nubo Toukoil ¢ alcuuccoi X U OpAMHATOH v,

100 paguycC-BEKTOPOM 3TOH TOUKH:



|M(x,v)

.
0 x X

HIIMHA 3TOro0 BEKTOpPA HA3BIBACTCA MOAYJIEM KOMIUICKCHOIO 4YHCIIA Z U

0003HAuaeTCA |Z| Uu T
z] =r=\x2+y2

Yros, 00pa3sOBaHHBIA 3TUM BEKTOPOM C MOJIOKUTCIBHBIM HAaNpPapJICHUEM
JNEACTBUTEIBHON OCH OX, HA3BIBACTCS APryMEHTOM 4ucia Z U 0003HavaeTcs Arg-.

Bennuvna Arg - MHOIO3HaAYHa W OMNPEAEIEHA ¢ TOYHOCTBKD OO YHKCHA,
KPaTHOrO. 3HauYeHUe Arg z, 3aK/IHOUEHHOE B Ipenenax OT -% A0 7, HA3BIBACTCS
IIABHBIM H 0003HAYAETCH Arg - UIH .

- <argz < m, tggo='§.

JBa KOMIUIEKCHBIX YHCIIA Z=X;—iy; U Z;=X,—]y, CUUTAIOTCA PABHBIMH, €CIIN

COOTBETCTBEHHO PaBHBI UX ACHCTBHTEIBPHBIE 1 MHUMBIE YaCTH!
X=X, V1=V

JIBa KOMITNEKCHBIX YUCA Z=x+/y U Z = X — [y, OTIHYAIUIHUECT TONBKO

3HAKOM MHHMOH YaCTH, HA3bIBAKOTCS CONMPSIKEHHBIMH.

TpuroHomeTpuyeckas ¥ noka3zareabHas (QOPMBI KOMIJIEKCHOTO HHMCTA
Z=x+i/y UMEKT BUI:
z =r(cosg +ising), z=re'?,
rae » U % — COOTBETCTBEHHO MOJAYJb U T[JIABHOE 3HAUCHHUE apryMeHTa
KOMILTEKCHOTO YHCTIa Z.

IIpumep. IlpencTaBuTs B TPUITOHOMETPHUYECKOH U MOKaszarelbHOH ¢opMax
KOMIUIEKCHOE UUCIQ =3 +/.
PeumeHue:

1) Haxoaum Mogysib KOMIUIEKCHOTO YHMCIIA:

1zl = r = |3 +3i| = f3z+(\z§)2 =2V3

HaxoauM riiaBHOe 3HAUEHUE APryMCHTA KOMIUICKCHOI'Q YHUC)1A =7



~ ¥ V3
Tak xKak BEKTOp, U300paXKaroLIMi YUCIO Z JSKUT B | ueTBepTH M tgY = —, TO

3’
=2
(p - 6'
2) HaxoauM TPMIOHOMETPHUECKYIO GopMy: z = 2v3 (cos; + isin%), TIOKA3aTENbHY IO

dbopMmy: z = 2v3e's.

3anaHus 17151 CaMOCTOATENbHOI paloThl

IIpencraBute

TPUTOHOMETPHYECKOH

CJICOYIOIHUE KOMIUICKCHEIC YHCIa:

U NoKaszareSeHoM  (opmax

| BapHaHT 2 BAPHAHT 3 BapuaHT 4 BapHaHT
1 1-i -1 -242i -2-i
2 3. V6 -2 —v6.21 V342
3 3+ -vB6+v2] V6143 -V¥3+42]
4 5+4i -342i 5-2i -5+2i

Kputepuu oneHHBaHHS:
OneHka «5» CTaBUTCS MpHU CAAHHOW B CpoK padoTe, BCe 4 3amaHus
BBITIOJITHEHBI BEPHO, padoTa oopmiieHa moapoOHO M AKKYPATHO,
OLCHKa «4» CTaBUTCA IIPU 3 BEPHO BBIMOJHEHHBIX 3aTaHUAX, padoTa
othopMaeHa NoAPOOHO U aKKYPaTHO.
OLICHKA «3» CTaBUTCS IIPH BHIMOAHEHHBIX BEPHO 2 3alaHUAX, PaloTa MOXKET
OBITH CAAHA HE B CPOK.
OLICHKA «2» CcTaBUTCH, €Cau padoTa BBIIOJHEHA HEBEPHO MJIM BBIIQJIHEHO
BEPHO 1 3amaHue.
Jlutepartypa:
1. baepun WM. MaremMaruka 4jid TEXHUUECKUX KOJUISIKEH U TEXHUKYMOB:
yueOHHK U npakTukyM ans CI1O.— M.: Usnatensctso FOpaiit, 2020.
2. Hopodeepa A.B. Maremaruka: yueOHuk mis CI10.— M.: M3gaTtenbeTBo
FOpaiit, 2020.

Pa3ngen 2. OcHOBBI THCKPETHOH MaTeMaTHKU
Tema 2.1. Teopusi MHOXKECTB

CamocrosTensHas padota Ne 3 (2 yaca)



Tema: JeHCTBHA HaQ MHOYKECTBAMU.

Ilensb: 3aKpenuTh HABBIKH 10 BHITIOJHEHUK) NE€HCTBUI HAl MHOKECTBAMU.

CamocTosiTeibHas padora: HHAMBUAYAIbHAS JOMAalIHssA padota. Pabora ¢
JIATEPATYPOH.

@dopMa KOHTPOJAA: TPOBEpPKAa HWHIMBUAYANBHOM jpoMaliHed padoThI.
[IpoBepka koHCNEKTA «IIOCTPOCHUE COBEPLICHHON HOPMAIBHOW OU3BIOHKTUBHOM
M KOHBIOHKTHBHOM (HPOPMBI.

Buapl 3aaanuii:

1. HaliTi pa3HOCTh MHOXKECTB

2. HaiiTn nepeceueHne MHOYKECTB

3. Haiiti 00BbeIMHEHNE MHOKECTB

Bapuarmui 3a0anuii:

Ne 3aganue Ne 3amauue
‘I I;:; I.I.
! 1 pIIT | .
1 | ] 6 Lolsf
i
YT [Ty :
Dt =T j'
- | j'il 4 ‘5_‘::
2 M 7 B[4
o] Bl )
|
i ! L i )
T | | et
] g | —”_‘* T
3 i 8 -
f ' - ) 5
=1 o = o
f D ' [y =
4 T, 9 LN




Kpurtepnu oneHuBaHus:
OmeHka «5» CTABUTCS IIpH CHAHHOW B CpoK padoTe, BCe  3alaHUL
BBIIIOJTHEHBI BEPHO, padoTa ohopMaeHa IOAPOOHO U aKKYpPaTHO;
OLCHKa «4» CTaBUTCA IIPU 2 BEPHO BBIMOJHEHHBIX 3aTaHUAX, padoTa
oopMieHa NoAPOOHO U aKKypaTHO
OLIEHKa «3)» CTaBUTCS MPU BBIMOTHEHHOM BEpHO 1 3anaHuu, pa0oTa MOXKET
OBITH CAAHA HE B CPOK.
OLIEHKA «2» CTABUTCA, €CIOM AOMAIIHSS KOHTPOJbHAs padoTa BBIIOIHEHA
HEBEPHO.
Jlutepartypa:
1. barpun M.M. JuckpeTHas MareMartuka: YUeOHUK M 3aJaYHUK I
CITO.— M.: U3narensctBo FOPAUT, 2020.
2. Hopodeera A.B. Maremaruka. COOpHHK 3agad. Y4eOHO-

npakTudeckoe nocodue s CI10.— M.: U3parenscTBo FOpaiit, 2020.

Paznen 3. MareMaTHYeCKHil aHAIH3

Tema 3.1. /IndpepeHunanbHOe H HHTErpAJIbHOE HCYHCTIEHHE

CamocrostensHas padota Ne 4 (2 yaca)
Tema: TIlpousBogHad. [IpuMeHeHME TPOM3BOAHOW K HCCIECIOBAHUIO
(pYHKUHH.
Ileab: 3aKkpenMTh HABBIKH MO BBEMUCICHUK TIPOU3BOAHBEIX (PYHKIIHIA
MEpBOrO U BTOPOro MNOPAAKOB, 1O HUCCAEAOBAHUE (PYHKUMH € MOMOUIBKO
MPOU3BOIHOM.

CamocrosiTenbHad padoTa: HHAMBUIYAJBHAS IOMALIHAS padoTa.



@DopmMa KOHTPOJIA: MPOBEPKA KOHTPOIBHON pabOTEL.
Buab1 3apanmii:
Haiitu npousBoanbie PyHKUMH
CoCTaBUTh YPaBHEHHUE KacaTeIbHOM K rpadpuKy QyHKINH B 3aJaHHOM TOUKE

HaiiTi npoMekyTKH BO3pacTaHus U yObIBaHUA (PYHKLUH

= W o=

Hccnenorare GyHKIMIO U IIOCTPOUTE Tpaduk

IIpumep BeINOTHEHHST PA0OTHI:

OOo3HaueHusA: (' — MOCTOSIHHAS, X — APIYMEHT, u, V, W — QYHKUMHU OT X,
HMEHLLE MPOU3BO/HBIE.

OcHoBHBIE NpaBHIa AU HEePEHLIHPOBAHUS

[u—

(utv-w)=uw+v’-w’
2. (wvy=uv+uv’

3. (ev)y=¢v’

n (E)' _ u'v—uv'.

v v2

I IpUMEPBL:
1. y=(3%2x +e?y=(3%)- 2:(x’y+(e*)’= 3% In3-10x*;
2. v 28K =(2Y () 29 =2 In2-x P+ 2% 3%,

3 r ( x2 )' _ (x®) (2-x)-x2(2-x2)"  2x(2-x%)-x2(-2x)  4x-2x%+2x%®  4x
- Y Eg5E) T (2-x2)2 a (2-x2)2 T (2-x2)2 (2-x2)?

IIpon3BoaHast CJI0KHOH (PYHKIHH

[TycTh naHa caoskHas GYHKIMA y=g(u), TAe u=f(x).

Ecnu pyuxund u=f(x) mubpdepeHuupyeMa B HEKOTOPO#H TOUKE X, a QyHKLHA
y=g(u) onpenencHa Ha MHOKECTBE 3HauUeHUi PyHKUMHU f(x) n guddepeHapyeMa
B TOYke u=f{x), TO CIoxkHas (YHKUMA y=g(f(x)) B NaHHOH TOYKE X HUMEET
MPOU3BOAHYIO, KOTOPas HAXOOUTCS MO hopMyie

Y=g 1.

[pumep: v'=((1+x°)) '=3(1+x°)7 2x.

IIpunokenne npou3BoAHON K HecaegoBaHuio gyHkumii. KacatenbHas u



HOpMa/Ib K MI0CKOH KpuBoi. Ckopocth H yckopeHue. KacarenbHas wu
HOPMAJIDb K IJIOCKOI KPUBOIA,

['eOMETPHUECKHI CMBIC IIPOM3BOJHONW COCTOMT B TOM, YTO 3HAYCHHE
NPOU3BOAHON (PYHKUMH B TOUKE PABHO YIJIOBOMY KO(PDULMEHTY KacaTelbHOH K
rpaduky QyHKLMH B 3TOH TOUKe. k=f'(xg)=tga.

YpaBHEHHE KacaTeNbHOH K rpaduky QyHKUMM y=f(x) B TOuke M(xq; f(xy))
UMEET BUIO V=F(Xo)+f (Xp)(x — x¢).

[TpsiMas, IepneHAuKYIsIpHas KacaTenbHOH B TOuke KacaHus M(xg, fixg)),

Ha3bIBACTCS HOPAIATbI0 K KpPIBOfI.

Bospacranne 7| yObIBaHue y o
(pyHKUHH. IKCTpEeMyM (pyHKUHH. + =

HauOoabimee ¥ HAUMEHLINEE 3HAYCHHUS

(pyHkuHu.

HWHTepBasbl, HA KOTOPBIX (YHKIUS

i i
TOJIBEKO BO3pacTacr N KC TOJIBKO 0 7 B Xp X

yOBIBACT, HA3BIBAKOTCA UHMEPBAIIMU AOHOmMOHHoCH Y (PYHKIMHU, a caMa QyHKUIUA
Ha3BIBACTCA MOHOMOHHOT HA STHX HHTEPBAIAX.
OyHKIMA y=f(x) UMEET MAKCUMYM X=¢, €CIM TIPH BCEX X, JAOCTATQUHO
ONMU3KHX K ¢, BBINOJIHACTCS HEPABEHCTBO f{a) = f(x).
IIpu3HaKu MaKCHMyMa:
L fa)=0,
2. f’(x) npu Nepexone apryMeHTa Yepe3 x=a, MEHSIET 3HAK C «+»
HA «-».
OyHKIMA y=f{x) UMEEeT MHHMMYM X=¢, €CJIH NPU BCEX X, JOCTATOYHO
ONMU3KUX K ¢, BBIMOJHASTCS HEPABEHCTRO fla) < fx).
IIpu3HaKku MaKCHMyMa:
1. f'(a)=0;
2. f'(x) mpu mepexoae apryMeHTa 4epes x=«, MEHsET 3HAK C «-» Ha
«+n,

Hautonb11ee 1 HAaUMeHbIIEE 3HAYCHUS PYHKUIHHU



Ilycete ¢yHKIMA y=f{x) HempepblBHA Ha oTpe3ke [a;8/. Torma oHa
NPUHUMAET Kak HauOoJIbLIEE, TAK ¥ HAUMEHBIIEE 3HAYEHUS HA 3TOM OTPE3KE.

IIpu peleHnn 3TOH 3a4a4u BO3MOKHEI IBA CIIyYast:

1) mubo Hambonpliee (HAUMEHBIIECE) 3HAYCHHE (PYHKUMU OOCTHIACTCS
BHYTPH OTPE3Ka U TOTJA 3TU 3HAYCHUS OKAKYTCS B YUCTIE IKCTPEMYMOB (DYHKLIMY;

2) mubo HamdomplIee (HAUMEHBLIEE) 3HAUCHUE (PYHKUUM AOCTUTACTCS Ha
KOHILIaX OTpe3Ka [a,8].

Ilpasuno HaxoxcoeHusa HaubdOALWIC20 U HAUMEHBUIE20 3JHAYCHUA
HenpepbleHou Ha ompeske [a;e] hyuxkyuu:

1. HaliTh Bce KpPUTHYECKME TOUKH, MPUHAMICKALINE NPOMEXYTKY [a,8/, U
BBIYHCIHTH 3HAYeHHS (DYHKIIMH B 3THX TOUKAX.

2. BolyucauTh 3HaUEHM (PYHKLUMHU HA KOHIAX OTpe3Ka [« 6], T.. HAlTH flu)
H f78).

3. CpaBHUTH NONYYEHHBIE PE3yAbTaThl, HAUOOMbIIEE U3 HaWIEHHBIX
3HAYCHHH ABNgETCS HAMOONBIIMM 3HA4Y€HUEM (QYHKUUM Ha OTpeske [ 8],
AQHAJTOTHYHO, HAUMEHBIUCE M3 HAMACHHBIX 3HAUCHHI €CTh HAMMEHBLICE 3HAYCHHE
{)YHKUHH HA STOM OTPE3KE.

Hanpumep. Halitu HauOonbliee M HaUMEHbIIEE 3HAYEHUS (PYHKUUU
y=x"-3x"-3x -3 na orpeske /- 1;2].

Peluenne:

1. HaxonuM KPUTHUYECKHE TOYKHU, MPUHAANEKAUME UHTEpBATY (-/;2) U
3HAYEHHS (PYHKIIMH B 3THX TOUKaX:

y'=3x7-20x7 + 15x%: 3372007+ 15x7=0; 3x7 (x—4x=3)=0; x,=0, x,=1, x;=3.

Kputnueckas Touka x;=3 HE NPUHALIEKUT 3aJAHHOMY OTPE3KY.

2. BeiuncnaeM 3HaueHUs (PYHKUMU B JBYX JAPYTUX KPUTUUYECKUX TOUYKAX:
y(0)=3, y(1)=4.

3. BBIYUCINM 3HAYECHUS (PYHKUUU HA KOHIIAX 3aJaHHOrO OTpeska: y(-1)=-8§,
V(2)=-3.

4.  CpaBHUBasg TIIOJIYYECHHBIE  PE3YyIbTaThl, [ACTAEM  BBIBOO, 4TO

max[_; ;¥ = y(1) =4, min_; 5y =y(-1) = -8.



HccneaoBanue GpyHKUHHA U NOCTPOCHHE UX TPaPHKOB

Cxeua ucc1e008anus OYHKYUY 1 NOCMpoenua e é epagura:

1) HaiiTH obOnacTe ompencieHus QYHKUMM U ONPEIS/IMTh TOUKU Pa3peIBa,
€CJIM OHU UMEIOTCH,

2) uceneaoBaTh PyHKLUHIO HA YETHOCTh U HEUECTHOCTD;,

3) uccnenoBarh PyHKLUHIO HA NEPUOAUYHOCTE,

4) onpeacnuTh TOYKUA IMEPECEUEHHS ¢ OCIMHU KOOPAMHAT, €CAH 3TO
BO3MOXKHO;

5) HAUTH KPUTHYECKHE TOUKH PYHKIINH,

6) ONpeaeanuTh IPOMEKYTKH MOHOTOHHOCTH U 3KCTPEMYMBI (PYHKLIKHU,

7) ONpEenenuTs NPOMEKYTKHA BOTHYTOCTH U BBIIYKIOCTH KPUBOH U HAMTH
TOUYKH neperuda,

8) HalTH acMMNTOTHI I'padura PyHKUUH,

9) ucnosib3ys pe3yabTaThl UCCIEAOBAHUS, COSOUHUTE MONYYEHHBIE TOYKH
IUIABHOW KPHBOM; MHOrZa g OOJbLICH TOUYHOCTH rpaduka HaXOAST HECKOJBKO
IOOIIOJIHUTENBHBIX TOYEK, X KOOPAHMHATHI BBIYMUCIAIOT, IMOJB3YSICH YPAaBHEHUEM
KPUBOH.

[pumep. Mccnenopath GYHKITHIO y=x"—6x"—9x-3 1 IOCTPOUTH €& TpaduK.

Pewenune.

1) pyHKIIMS ONMpeaeneHa Ha BCel YUCIOBOM NpsaMoii, T.e. D(y)=R;

2)  Y(-x)=(=x)-6(-x)"+ 9(-x)-3=-x"-6x"-9x-3, YHKIHA He SBIAETCA HH
YETHOH, HH HEYETHOM,

3) pyHKINS HE ABIAETCA IEPHOIUUECKOIH,

4) HalineM TOUKY NepecedeHus rpaduka ¢ ockry OV: nonaras x=0, moJy4uM
y=-3; TOUKM MepeceucHus rpaduka ¢ ochlo OX B JAHHOM ClIydae HaWTH
3aTpy IHUTEIIBHO.

5) HaliieM NpPOU3BOIHYIO j’(,\‘)=3x2-]2x—9; HaliieM KPUTHYECKHE TOUYKHU

Fi(x)=0,3x"-1 2x+9=0, nony4uum x=] 1 x=3 — KPHTHUECKIE TOUKH.



6) B mpoMexKyTKax (-0; 1) u (3; +o0) y"+0, QyHKUKUA BO3PACTAET;, B MPOMEKYTKE
(1; 3) y"=0, dyHxuus yObiBaeT. [Tpn nepexone uepes TOUKy x=/ NPOU3BOIHAS MEHSET
3HAK ¢ IIKOCA HA MHHYC, a MPH [IEPEXOIE Yepe3 TOUKY X=3 — ¢ MHHYCA Ha IUIKC.

3Ha'—IHT ymnx:y(]) :1’ ymin :}(3) :‘3.

%

7 ] Y~ 3 7 x

7) HaiigeM BTOPYIO NPOM3BOJIHYK )''=6x—[2, y"=0, 6x—12=0, x=2; B
MPOMEKYTKE (-c0; 2) y'<(), KpuBas BBIMYK/IA BBEPX, B MPOMEKYTKE (2;+w0) y"=0,
KpHBAas BBIIYKJIA BHU3.

EEVAE

[Tosyuaem Touky neperuda (2;-1).
8) rpaduk HYHKUHM ACUMIITOT HE UMEET,

9) HCnonbp3ys MOIYYEHHBIC JAHHBIE, CTPOUM HCKOMBIH IpaduK.

HuauBuayanbHas KOHTPOJALHAsA padoTa
1 sapuanm

1. HaliTi npou3BoaHY O (PyHKLUM:

a) flx)=cos'(x’+ 8, 6) fix)= L B) fIx)=sin’ (4x" = 3x-8).

(x— 2y’
2. Uccnenylite (PyHKIMI C TNOMOIIBKY MPOU3BOAHON M MOCTPOiiTe €e
rpadux; f{x)=3x—x".

2 supuanm



1. HaliTi npon3BoaHY O (PyHKLIH:

a) fly)=3(x" =7+ 1), 6);1@4’”—;11; B) f{x) =4In(x"+5)-5x+2.

X
2. Uccnenyiite (YHKIMIO C TOMOIUBI0 MPOU3BOAHOH M IOCTPOHTE €€
rpaduk: f{x)=x'—12x
3 eapuanm
1. Haiity npou3BOIHYIO (PYHKITHH:
a) f(x)=3(5x"-x+4)%, 6) fix) =2In(x"+ 3); B) fix) =cos’(4x-x’).
2. Uccnenyiite QyHKUMIO ¢ MOMOLUIBIO MPOM3BOAHON M TIOCTPOHTE €e
rpaduk; fix)=x—12x.
+4 sapuanm
1. HaliTi npon3BoaHY O (PyHKLIM:
a) flx)=1g'(x-x’); 6) f{x)=3"""; ) fi)=(x’-1) (x~3)".
2. Uccnenyiite (YHKIMIO C TOMOIUBI0 MPOU3BOAHOH M TOCTPOHTE €€
rpaduk; f1x)=3x-x".
5 supuanm
1. Haiity npou3BOIHYIO (PYHKITHH:
a) flx)=sin (-3);. 6) fix)=(x*-1) (x=3); ) fl) =377
2. Hccnenylite (pyHKIMK C NOMOILIBKD MPOU3BOAHOH M NOCTpoiiTe ee
rpaduk; f1x)=x—3x—1.
6 6apuanm
1. Haiity npou3BOIHYIO (PYHKITHH:

4x°

(Br-2)

a) f1x)=6(x"~4x’+12)", B) fix)=In(x’~4x); B) f{x)=

2. Uccnenyiite (YHKIMIO C NOMOIIBID TMPOU3BOAHOM M TIOCTPOiiTE €€
rpaduk: fx)=2-x".
7 eapuanm
1. HaiiTi npou3BoaHY O (PyHKLUM:
a) fix)=cos’(x’+x-1); ©) flx)=2""""2B) fix)=sin’(x-3).



2. Hccnenyiite (pyHKLMIO ¢ NOMOLIBK MPOM3BOAHOH M MOCTpOiiTE €¢
rpaduk: f{x)=1—4x-x".
8 eapuanm

1. HaiiTi npou3BoaHY KO (PyHKLIM:
a) flx)=(2x"=3x"+1)"; ) fix)= M ) fx)=(x"-1)(x=3)".
PE

2. HccnenyiiTe (YHKIMKO ¢ TOMOIIBE) NPOM3BOAHOM U MOCTPOKTE €€
rpaduk: fx)=x"—x—3.
9 eapuanm

1. Haiity npou3BOIHYIO (PYHKITUH:
) 115~ (x+ 47 ) 9= o) =i a3
X" —

2. Hccnenylite (pYyHKIMK C NOMOILIBLK MPOU3BOAHOH M MNOCTpoiiTe ee
rpaduk; f1x)=+4x"—6x".

10 sapuarm
1. Haiity npou3BOIHYIO (PYHKITHH:

(x +10)

a) f{x)=sin(x’+5); 6) f{x)= . B) fix)=4In(x’~5)-5x+2 .

2. Hccnenyiite (pyHKLMIO ¢ NOMOLIBK MPOM3BOAHOH M MOCTpOiiTE €¢

rpaduk; fix)=3x"—x".

KpuTtepun oueHuBaHus:

OneHka «5» CTaBUTCS MpHU CAAHHOHW B CpoK padoTe, BCe 4 3amaHus
BBIIIOJTHEHBI BEPHO, IOCTPOeH TIpaduk ¢PyHKUMH BepHO, padora odopmieHa
noapoOHa U aKKypaTHa,

OLICHKA «4» CTaBUTCI MPH 3 BEPHO BBIMOJHEHHBIX 3aJaHHUAX, MOCTPOCH
rpacduk ¢yHKLIMH BepHO, padoTa odopMiIcHa NoapoOHa U aKKypaTHa,

OLIEHKA «3» CTAaBUTCA IIPU BBIMQJHEHHBIX BEPHO 2 3aJaHUIX, HO
HCCIeI0BaHYE (DYHKIIMH TIPOBEIEHO BEPHO, PadoTa MOKET OBITh CTaHA HE B CPOK;

OLICHKAa «2» CTABUTCA, €CIAM OOMALUHAA KOHTPOJIbHAA pad0Ta BEIMIOJIHEHA
HEBEPHO.

Hcnogab3yemas aureparypa:



1. I'onuapenko B.M., Jlunarun JI.B., PoutoB A.A. DIEMEHTH BHICLICH
maTeMatuku: y4eOHuk.— M.: KHOPYC, 2020.
2. Hopodeepa A B. Marematrka. COOpHUK 3a1a4. Y ueOHO-IIPAKTUUECKOS

nocodue ang CIIO.— M.: M3gatensctBo FOpaiit, 2020,

CamocrosaTenbHas padota Ne 5 (3 yaca)
Tema: BEIYMCIICHHE HHTETPAJIOB.
Ilens: 3axpenuTh HABBIKA [0 BBIYMCICHHUI) UHTETPATOB PA3TUYHBIMH
CMOCOOaMHU.
CamocTosiTeibHasi padoTa: HHIMBUAYATbHAS IOMALIHAS padoTa
dDopma KOHTPOJIS: ITPOBEpPKA pabOThl
Buasbl 3apanmii:
1. BEIYMCIIUTE HEOIIPEAETECHHBIA UHTETPaL.
2. BBIYHCITATE OIIpeae/ICHHBIN NHTETPall.
3. BbUMCIUTE TI0LIAb (GUTYPBI, OTPAHUYEHHOM TMHUSIMHU.
4. BeiuMcauTh 00BeM TeNa, 00pa30BaHHOTO BPALLICHUEM BOKPYT OCH.
1. IlepBooOpasHas pyHKIUS U HeoNpeae/eHHbII HHTerpan
[Tycte y=F{(x) uMeeT NpPOM3BOAHYK y'=f{x), Toraa ee audpdepeHuuan
dy=f(x)dx.
OyHKuuA F(x) M0 OTHOWEHHIO K ¢¢ auddepeHumany f{x)dx HaspBaeTCA
nepsoobpU3HO.
Onpeoeaenue: OyHKUNS F(x) HA3BIBACTCA nepeoobpaszroll 1Ns PyHKUMH fix)
Ha 3a0aHHOM MPOMEXKYTKE, €CIIH A1 BCEX X M3 3TOr0 MpPOMEKyTKa F'(x)=f{x).
Juddeperumany PyHKINN COOTBETCTBYET HE €AMHCTBEHHAs NEePBOOOpasHas, a
MHOKECTBO UX, IPHUEM OHH OTJIMYAKITCS APYT OT APYra NOCTOSHHBIM ClTaracéMBIM.
ITycTe Fx) — neproodpaszHas mis auddepeHuunana f(x)dx.
Torna, (F(x)—C)'=F'(x)—C'=f{x)—0=f{x) , tAe ' — NOCTOsIHHAJL.
Onpeoeaexue. COBOKYIIHOCTh BCEX IMEepBO0OpasHBIX (YHKIMEA F{x)—C s
oubdepeHunana  f(x)dx  Ha3LIBGemca  HeONpeOeIeHHbINl  UHMEZPAIoN U

obosnauaemes | f(x)dx,



[ f(x)dx = F(x) + C, rme f(x)dx — nompHTerpaibHOe BEIpakkeHHe, C —
MOCTOSHHAA HHTETPUPOBAHHUS.

ITpouecc HaxOKAeHUA NepBOOOPa3HO HA3BIBACTCSA NHTET PUPOBAHUEM.

DopMyJIbI HHTETPHPOBAHHS

CTpaBe I THROCTE KakIoi GopMy:Isl IpoBepaeTca TJudbepeHIIIPOBAHIEM.

1. jd.r= x+tc¢ L1, |zgvdy = —fnfeosa| +¢
2. i Vdv=t—ye.n#-1 12. l.c'lgm’.\' = Lufsinal + ¢
n+1 X
. dx dax ,
3. J —2Jfx+e 13. j—1=m*csmx+c
\E 1—x
d‘( s gy
4. j—z.fn|:-j+c 14 J _ = qICTEN +
X [4Xx°
3 Vad a 15 l-idx aresin - + ¢
S.ladfdi=—+c D — =2 o
/ £na “Aa —x a
« : dx 1 X
6. |efdv=¢"+c¢ 16. [7, = m‘crﬂ—+c
‘ Yat+xt a
ax
7. [sinxdy = —cosv+c 17. [ —fn‘*« +x+a’ ‘+C
. Vil ta®
’ , dx 1 X—a
8. |cosady =sinv+c I8. [ ——=— N +c
- ‘xt—a  2a xX+a
¢ dx dx X
9 — =fgX+C 19. [ =Inlte—{+c
" CO8 X Y SIX 2
s h dx 7 X
10. |—; —crgy +¢ 20. [ :.fmg(—+— +c
3 1L IR 7 cosx 4 2

HenocpeacTBeHHOE HHTETPHPOBAHHE

[Ipy HENOCPEOCTBEHHOM HHTEIPUPOBAHHU CIICAYET MOJIB30BATHCS TAOIHLICH
UHTErpaoB. MHTErpupys (PyHKLMHU, COAEpXKalKE IEPEMEHHYK) B 3HAMEHATENE
ApOoOH WM MOJ 3HAKOM pajyKaia, HYKHQ BBOJAUTE CTENEHD ¢ OTPULATEIBHBIM UITH
OpOOHBIM MOKAa3aTesIeM, IIPUBECTH MOABIHTETPAIbHOE BHIPAKECHHE K BUAY KaKOTO-
100 TabIMYHOTO MHTErpaa.

[Ipy MHTErpUpPOBAHUM NPOU3BEACHUS B  PAAe CIYyY4aeB MOJE3HO
NpeABapUTENbHO PACKPbITh CKOOKH.

HNHTEerpupoBaHue MeTOA0M NOACTAHOBKH.



Eciu WHTErpan 3aTpyAHUTEIBHO TIPUBECTH K TAOIMUYHOMY € MOMOLLBIO
3JIEMEHTAPHBIX Mpeo0pa3oBaHuii, TO B 3TOM ClIy4ae TMOJB3YKOTCS METOIOM
MOJCTAHOBKH (METOOOM 3aMEHBI IEPEMEHHON HHTETPHPOBAHHS ).

CYIIHOCTE 3TOr0 METOJA 3aKII0YACTCA B TOM, YTO NMYTEM BBEACHHS HOBOI
MEePEMEHHONH yIAeTC CBECTH JAaHHBI HHTETPan K HOBOMY MHTETpany, KOTOPBIi
CPaBHUTENBHO JIETKO OEPETCs HEMOCPEACTBEHHO.

HAd  HHTETPUPOBAHMA METOAOM TIOACTAHOBKM MO)KHO HMCIIOJIB30BATh
CIEAYIOIIYIO CXEMY!

1) yacTe NOABIHTErPAIBHON (PYHKIIMU HAIO 3aMEHUTE HOBOM NEPEMEHHOMH,

2) HaiiTu guddepeHunan oT 00eux JacTel 3aMEeHEI,

3) BCE IMOABIHTETPATIBHOE BBIPAKEHUE BEIPA3UTh UYEPE3 HOBYEO MEPEMEHHYIO
(ITOCIE YEro JO/IKEH MONYYUThCS TaOJIUYHBIH UHTETpa);

4) HaWTH NOJNYYCHHBIH TaOIMYHBII HHTErpal,

5) caenats OOpaTHYIO 3aMEHy.

2. OnpenesieHHbII HHTErpasa

OnpeneneHHBIA HHTErpal f; f(x)dx ot HeoTpuuaTeNbHOM (YHKUUE Y =f{x)
¢ TeOMETPUYECKON TOYKHM 3PEHHA paBeH IUIOWIAON KPHUBOJUHEWHON Tpaneuuy,
OrpPaHHYECHHOHN cBepXy rpadukoM (PpyHKUMU y=f{Xx), ClIeBa U COpaBa — OTPE3KaMH
NpAMBIX X =d, X=b, CHU3y OTpe3KkoM [u; b] ocu OX.

3. IIpunoxeHHs onpeaeIeHHOr0 HHTErpaJa

Boruncienne miomanei

durypa, orpaHuYeHHas: KpUBOH } = £ (x), OCBO a0CUUCC U ABYMS MPSIMBIMH,
MEePNeHIUKYNSIPHBIMU K OCU aOCUUCC, HA3bIBACTCS KPUBOIUHEUHOU mpaneyueil.
Otpe30k [a;h/ Ha3pIBACTCA OCHOBAHHMEM KPUBOJIMHEHHOH Tpameuuu. PasnuyHblie
MPUMEPEI KPHBOJIMHEHHBIX TPareLuil IpUBEACHEI HA PUCYHKAX Y — &.

[Tnomaas GUrypsl, OrpaHUYEHHOM KpUBOH y=f{x), rae f{x) =0, ockto OX u

ABYMA NMPAMBIMU X=¢ # Xx=b, BEIp@XKAECTCA ONPEICIICHHBIM HHTETPAIOM:



= j F(x)dx

v ¥ ¥
! A ¥= ) y=fx) Y y=fx)
y=rx)
v/
= / t. - \R
0| a b /e |o b x rﬂlﬂ Al e 0 box
) 6) =) r)

[Tpumep 1. BEIUHCIHTE IUIOIIAAE (PHTVPHL, OIPaHHUYSHHOI mapado1aMi
y=4 3y ap=x —2%

Pemenue:

HaiineM 1ripesienisl HHTETPHPOBAHHS, T.€.
a0CIUCCHl TOURK ITepeceueHHs rpagpHKoB
dyHKIHI y = 4 —x" Hy = x° — 2x. ]I 3TOr0

y=4-x
PEIIHM CHCTEMY <° )
y=x —-2x
? 2 2 ;
HMmeeMd —x =x —2x, 2x-2x—4 =0
X -x—2=0

124148 1+3
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b
HckoMyo IITOMIa Ik BEUHCIZEM 110 (opMyTIe S = J'[fl(jx) — f(x)]ax
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S =9 KB.ep.

NHauBHAYANIbHAS KOHTPOJIbHASA paloTa

1. HaiiguTe HEONPEIENCHHbBIE HHTETPAJIEL:

1. [(4x% 4+ 4x — 5)dx; 6 f( 2__ 5 )dx'
© Y \cos2x  sin?x ’
> [X43, 2
JaE =
x? ?
3 [ 2, 8. [(2% - 3e* + x)dx;
) —Fax . e* + x)dx;
4. [(3x® —cosx — 1)dx; 9. [32t%xdx;
rat_ 3
S v 10/ * dx;



3
11.]5’;/’6_2

dx;
: 1 X 2 .
12'f(5coszx_5+;) dx;
13.[ x+ 2% dx;

3x2dx
14f(2 x3)“}

1 J-X 3 1

16'f (2 - 3s£n2x - xz) dx;

17.[ (2 = sinx)3cosxdx;

18fx 2x+3 X

19.] G —--+ SeX) dx;

21.[(5% — (57 + 1)dx;

. Haiinute onpeneneHHble HHTETPAIBL:

1. fIB (4x - 331x2) dx;

2. [FV2cosxdx;

3 f6\/§ dx
T Y6 x2436°

4, f02(2 — x)%dx;

5 J-Z 4xdx .
T Y0 142x2’

6. [ VXTF T6x3dx;

T sinxdx
7. |2 ;
0 (2-cosx)2’
k0
8. [3—r;
0 2cos2x’

9. fos(m + 3{/;)dx;

22.fcoszx+3d ;

cos2x

23]"*/_“

dx;

24. [ cos*x sinxdx;

25.f (9x° — 3¢* ) dx;

cos2x
7+2x sin’x
——— dx 1]

)

26.f

sin2x
27.{(3x3 — 4)%x%dx;

g f sin2xdx

!

coSx

xdx
1+3

29.f

30.]m.

12.[(x? — 2vVx)dx;
13. J2(cosx — sinx)dx;

14. [ %(4 + 6x)3dx;
3
15[ (1 = Vx) dx;
1
16. fz (cos2 B sinzx) dx;

17.f03(3 — 2sinx)3cosxdx;

18.]01(5 — 2x3)x2dx;



21-x% 1 x%dx 2dx
19 f 2. f U7X+l
20._[5 V4 + 5sinx cosxdx; 26.f19 (2x - ﬁ) dx;
21.[] ( )dx 27 2 sin (2x+§) dx;
1 xfx . L4
fo A l+15%2)3 28.f3 e’ sinxdx;
cosxdx 16x%dx
23. f 3./(8 7smx)2 29. f 112:3
24 % 20 dx; 307 2

3. CpenaiTe 4epTEK W BBIUHCIHTE IUIOWAAL QUIYPHI, ONPAHMYCHHON JaHHBEIMH
JTUHHSIMHY;
1) y=3x-1, y=0, x=2, x=4
2) x-2y+4=0, x+y-3=0, y=0
3)y=—3x2+3y=0x=0x=3
4) y=9-,\'2,y=0
3) y=4x-x°, y=0
6) y=x’-2x+3, y=0, x=0, x=3
4. CpenaiiTe 4Yepre’k M BBHIUUCIHMTE 00BEM Tena, 00pPa3OBAHHOIO BpPALICHUEM
BOKPYT OCH OX (DUTrypBl, OTPAHHYEHHON JAHHBIMU JIMHUAMHU:
Dy=6x,y=0x=1 x=3
Jy=xl-4x=0
Jy=sinx,y=0,x=0x=n
) y=H4x, vy =x
SNy=4-x,x-y—-2=0
5. CpenaiiTe 4epTe)X M BBIUHACIUTE OOBEM TeNa, 0OPA30BAHHOTO BpalICHHEM
BOKPYT OcH OV (pUrypbl, OTPAaHUUEHHOM JaHHBIMU JTHHUSAML
)y =,\'2,y =Ly=4x=0
Jy=x"+1y=3
3)y=9x,y=3x
Hy=2x2x-2y-3=10



KpuTtepuu oneHuBanus:

OneHka «5» CTaBUTCS MPHU CAAHHOW B CpoK padoTe, BCe 4 3amaHus
BBIIIOJIHCHBI BEPHO, BEPHO IOCTPOEHBI rpa¢uk (PYHKIMM [PU HAXOKICHUH
Iomagy GUrypel U odbema Tena, padora opopMIIeHa TOAPOOHO U AKKYPATHO,

OLIEHKAa «4» CTaBHTCS MPH TPEX BEPHO BBIMOJHEHHBIX 3aJaHUAX, BEPHO
MOCTPOEHEI rpaPuK PYHKLUMH IPH HAXOXKIECHUH TUIOWAIn PUrypel U oObeMa Tena,
padoTta oopmiieHa MOIPOOHO U aKKYPaTHO,

OLICHKA «3» CTABUTCS NPU BBINOJHEHHBIX BEPHO OBYX 3a0aHUSIX, HO
BBIIIOJTHEHO BEPHO XOTS OBl OHO U3 3aAaHMi 110 HAXMKICHUIO MUIOMAIH (QUTYpPHI
WM 0O0BbeMa Tena ¢ MOMOLIBIO HHTErpaia, padoTa MOXKET OBITh CIaHa HE B CPOK;

OLICHKA «2» CTABUTCH, €CIU padoTa BBIMOJHEHA HEBEPHO WJIM BBINOIHEHO
BEPHO OJIHO 3a/IaHUE.

Hcnoab3yemas nurepartypa:

1. ToHuaperko B.M., Jlumarun JI.B., PeuioB A A. DeMEHTH BbICLIEH
maTeMaTtuku: y4eOHuk.— M.: KHOPYC, 2020.
2. Hopodeepa A B. Marematrka. COOpHUK 3a1a4. Y ueOHO-IIPAKTUUECKOS

nocodue oA CIIO.— M.: M3gatensctBo FOpaiit, 2020,

Tema 3.2, O0bIKHOBeHHbIE AU PepeHIHATBHBIE YPABHEHHS
CamocrosaTenbHas padbota Ne 6 (4 qaca)

Tema: PellicHue 0ObIKHOBEHHBIX UG DEPEeHINATBHBIX YPABHEHUA.

Heab: 3aKpenIcHUe HABBIKOB peLIeHUs IHDPEePEHUHANBHBIX YPABHEHUI.

CamocTosiTeibHasi padoTa: HHIMBUAYAIbHAS AoMaluHsAs padoTa.
@opMa KOHTPOJISI: TIPOBEPKA JOMAIIHEH paboThI.
Buasbl 3apanmii:
1. BBIYYHUTE OIIPEICIICHUA.
2. Haiitu pemienus guddpepeHUHATEHBIX YPABHSHMUI:
a) xy'=y;

0) v'+(2y+1)ctgx=0;



8) yviny+xy’'=0;
2) vy +9y=0.
TeopeTuuyeckast 4acTh

Huppepenyuaivroe ypasrerue — 3T0 paBEHCTBO, COIEPIKaIIee IPOU3BOIHBIE
Win audpepeHunaibl HEN3BECTHON (PYHKLIHH.

O0wuii Bua oudHepeHIHaNbHOIO YPaBHEHUS

F(x, v,y ..., ") = 0 — HeaBHas (opma,

rIe X — He3aBHCHUMAs NEPEMEHHAA, ¥ — HEU3BeCTHAs (YHKIMA, V' — €€
MPOU3BOHAS MEPBOTO MOPAAKA U T. 1.

Eciu B3 ypaBHCHHUS MOXKHO BBIPA3HTH V', TO OHO NMPUMET BUA. V'=f(X, V) —
sBHAs (popMa. 3TO ypaBHEHHE IEPBOr0 MOPANKA, PUPEUuteHHoe OMHOCUMETLHO
NPOUIBOOHOH,

[Topanok » crapluiel IPOU3BOOHOM, BXOAALICH B YpaBHEHHE, HA3BIBACTCH
NOPSIOKOM YPUBHEHUS.

Besikas (yHKIMSA, TOACTAHOBKA KOTOPOH BMECTE ¢ €€ NpPOM3BOIHONH B
ouddepeHunaTEHOS ypaBHEHHE 0O0palaeT €ro B TOXKICCTBO, HA3BIBACTCSH
peuteruer: YypaBHEHHUS.

Obwee peuiternie — 3TO PELIECHUE, 3aBUCALIEE OT MPOU3BOJIBHBIX TOCTOSIHHBIX.
OHO COACPYKUT CTOJIBKO HE3ABUCHUMBIX MEPEMEHHBIX, KAKOB MOPAJOK YPABHEHUS.
Obwyee peuterue TMHHEPEHIMAIBHOTO YPaBHEHUA — CeMENCTBO QyHKUMi y=(x,(),
YIOBJICTBOPAIOLIEE 3TOMY YPABHEHUIO TIPU MPOU3BOJILHOM 3HAYEHUM MTOCTOSHHBIX
C.

Hanpumep, w1 mudhepeHIHaTsHOro ypaBHeHHA Xy —2x° =0 GyHKIH y=x
OyZeT pelIcHHEeM, TaKk Kak MNpH €€ TMNOJACTAHOBKE J€Bas YacThb YPABHECHMS
TOXIECTBEHHO 0OpAIIAeTCs B HYJIb: X -2x — 2x° =0,

Hacmroe peuterie — 5T0 PELLCHUE, NMOTYYarOLIeecs U3 O0LIEro PEIeHUs TIpU
KOHKPETHBIX ONMPEACNEHHBIX 3HAYCHUSAX TIPOU3BONBHBIX TOCTOAHHBIX }=(x,(y).

YpaBHeHHE MepROro nmopaaka P(x,yidx+fx,y)dy=0 Ha3pIBacTCs ypPaBHCHUEM
C pa3sOCIMIOIIKAMHUCA NEPEMEHHBIMH, €Cv QyHKUUM P U () pacKIaAblBalOTCA Ha

MHOKHTEH, 3aBUCAIITHE KOKABII TOJBKO OT OJTHOM HCpCMCHHOﬁI



Ni(X) f2(y)dx + i(x) pAy)dy = 0.
B TakoM ypaBHEHHH MOCJE ICICHUS €r0 WICHOB Ha [V} ¢(X) NEPEeMEHHEIC

pa3acisaoTCs:

f1(x) P2(x) —
91 (x) dx + f2(x) dy O’

M KQKIBIH WISH YPaBHEHUS 3aBHCUT OT OJTHON NEPEMEHHOM.

OOJLwui MHTErpai ypaBHEHUS HAXOANUTCSA TOWICHHBIM UHTETPUPOBAHUEM:

f1(x) @2(x)
dx + dy =C.
#:1(0) G
Jluneitnoe gudhepeHIMANIBHOE YPAaBHEHUE IIEPBOrO MOpAAKAa — 3TO

YPaBHEHHUE BUA:
y' = P(x)y = q(x),
roe P(x) U ¢(x) — HeNnpepbIBHbIC (PYHKLIWH.
HasaHue ypaBHEHUS «JIMHEHHOE» CBSI3aHO C TEM, YTO HEU3BECTHAS (YHKLIMS
U €€ MPOU3BOHAS BXOJAT B IIEPBOH CTENEHU, T.€. TUHENHO.
o Jluneitnoe ooHopoownoe ypasHernue OyIeT, eClnu g(x)=(), T.€. 3TO ypaBHCHHE
BHJa.
v+ Plx)y =0.
OTO ypaBHEHHME € PA3ICNAIOIMMUCA MIEPEMEHHBIMH U €r0 pelIcHue OyaeT
HMeTh BUL y = Ce~JPUdx,
o Jluneitnoe HeoOHOpoOHOE YpaeHeHue OyIeT, ecnu QyHKUHA ¢(X) HE paBHA
TOKASCTBEHHO HYIKO (X))
' =P(x)y = q(x).
Obujee pewrernue JIMHEHHOrO VPABHEHUs TMEPBOro MOPAIKA HAXOAUTCS
METOIOM BapHalllH IMOCTOSIHHON H UMEET BUA!
y(x) = eI P@(C 4 [ g(x)el PP dx)y(x)

az d .
YpaBHeHUs  BHAA Qo d_x}; +a, a_;}: + a,y = 0 HA3BIBAKOTCA  JUHElHbIMU

OOHOPOOHBINY  YPUBHEHUAMU — BMOPO2O  RNOPAOKA € NOCHOSAHHBIMU

ro3hchuyuenmariu.



OOwuii HHTErpPal HAXOOUTCA ¢ MOMOILBI) XAPAKTEPUCTUUECKOTO YPABHEHUA
apk’ — ajk —a, = 0, KOTOpOe TMONYYAETCS U3 3TOTO YPABHEHHUS, €CITH, COXPAHSAS B
HeM BCE KOO(POHHUMUEHTHI ¢;, 3aMEHUTL (PYHKUMIO Yy eIAMHULEH (y=/), a Bce ¢e
MPOU3BOIHBIE — COOTBETCTBYIOLIUMHU CTEIICHIMHU 4. [1pu HTOM:
1. Ecau Bce KOPHH XapaKTEPHCTUYECKOIO YPABHEHUS OelichmeumeIvuvie U
pazuyneie, TO 0OIIME HHTerpan UMeeT BUI: ¥ = C e + C,ek2*
2. EcnM XapaKTepUCTHUECKOS YPaBHEHHE MMEET KOPHU OeilCHGUmeIbHbie U
pasuvie (ky = ky; = k), 10 y = Cie™ + C,xe™*
3. Ecnm kopaM mHusteie (k=2bi), 10 y = Cjcoshx + Cysinbx.

4. Ecimm kopuu rosmaexcHsie (k=a#hi), to y = e“(Cicoshbx — Cysinbx).
Tema 3.3. AuddepeHunanbHbie YPABHEHHS B YACTHBIX NMPOH3BOIHbIX

CamocrosTenpHas padota Ne 7 (3 yaca)
Tema: (OcCHOBHBIE OTpPEAETICHUS TEOPUM YPABHEHMH B YaCTHBIX
MPOU3BOIHBIX.
Ieab: NONYYMTE NpeAcTaBicHHE O IUPPEPEHUUAIBHBIX YPABHCHHUAX B
YACTHBIX TIPOH3BOAHBIX.
CamocTosiTe1bHasA padoTa: padoTa ¢ TUTEpPaTypoil.
Dopma KoHTpoaA: HOKIag HA 3aHATHH.
Buapl 3aganmii: pgoxiag 1mo TeMe: «OCHOBHBIC ONpPEICIeHUA TEOPHUU
YPaBHEHHH B YaCTHBIX MPONU3BOIHBIXY,
Tpebosanua k 00ROV
Hokman — nyOnuuHOe COOOLICHUE, MpeACTaBAromee co00il pa3BepHYTOE
H3JIOKEHNE Ha OMPEACTICHHYIO TEMY. JTO padoTa, TPeOYIOIAsS HABLIKOB PaldoTh ¢
nutepatypoil. CTyIOEHT OOJDKEH HE TOJBKO BBEIOPATH TEMY OOKJIaa, MCXOAS M3
CBOMX MHTEPECOB, HO B CYMEThb NMoao0paTh JUTEpaTypy, BEIOpaTk M3 Hee Hauboee
CYLIECTBEHHOE, MNEPEIOKUTh CBOMMM CIOBAMH U H3JOXUTE B OIPEICICHHOM
NOCNEeNOBaTe/IbHOCTU.  Jlokman Jo/oKeH OBITE ¢ HAyuHBIM  OOOCHOBAHUEM,

OOKA3yeM.



Hamncanue pokiaga sBIACTCA DOCTATOYHO CIOKHOH padotoiff um Tpedyer
y’ke C(POPMHUPOBABIIMXCA YMEHHH M HABBIKOB palOTHl ¢ JIUTEPATYpOl, 0co0OH
MBICJIUTE/IbHON [IEATCIBHOCTH, 3HaHUH mnpaBusl odopmiieHus. Joxnan tpedyer
IUIaHa, MO KOTOPOMY OH BBIIOJHACTCA. [Ipu OLCHKE HOKIAaAa YUUTHIBAIOTCA €TI0
coaep:kaHue, popMa, a Takke U KyJbTYpa Peud AOKIaT4MKa.

Kpurtepnu oneHuBaHus:

OrmeHka «5» CTaBUTCA MPH COAHHOH B CPOK paboTe, Marepuaj B MOIHOH
MEpE COOTBETCTBYET 3aiBJICHHOH TeMe, BBIMOJHEHBl YEPTEKU K TEOpEMam,
JOKIAIUUK U3/IaracT MaTepuaj CaMOCTOSTEIRHO,

OLIEHKa «4» CTaBUTCA TIPM XOPOILIEM pACKPBITHM TEeMBl [JOKIaja,
BBIIIOJHEHHBIX 4YepTekax K TeopeMaMm, o0ydvaroUMiics u3naracT Marepuan He
CAMOCTOSITENBHO.

OLIEHKa «3» CTABUTCA TIPH PACKPBITUH TEMBI HE IOJHOCTBIO, JOKJIATUHK
HEYBEPEHHO M3/1aracT CBOM TE3UCHI, paloTa MOKET ObITh CAaHA HE B CPOK;

OTIEHKA «2» CTABUTCS, €CJIH TEMA JOKJIAA HE PacKphITa.

Tema 3.4. Pansl.
CamocrosteneHas padota Ne 8 (3 yaca)
Tema: BeIUMCIICHHE NPEOECITIOB.
Ienb: 3aKpeIVICHUE HABBIKOB BBIYMCIICHHS IIPENETIOB W UCCICOOBAHUA PAOOB
Ha CXOJIUMOCTb.
CamocrosiTenbHas padoTa: UHAUBUAYATIBHAS JOMALUHS padoTa.
dopmMa KOHTPOJISI: IPOBEPKA padoThL.
Buabl 3apanmii:
1. BBIMUCAUTE NPEAEITHL.
2. HccenenoBaTh HA CXOAUMOCTE pAd, MPUMEHsA Tpu3Hak Jamamoepa.
3. HccnenoBath psll Ha CXOIUMOCTh, MPUMEHSS NMEPBBIA NPU3HAK CPABHEHUSL.
4. Hccnenosarh pall HA CXOIUMOCT, MPUMEHs npu3Hak Ko
TeopeTnyeckast 4acThb

CyMMa WiICHOB OECKOHEYHON YHCIOBOH MOCAENOBATEIBHOCTH #,,u,, U, .



Ha3BIBACTCA YUCI0BbIAL pﬂOOﬂ-i .

w
MUy LU =D U,

n=1
IIpu 3TOM UuCha u,u,,.. OyIEM Ha3bIBATh YWICHAMM psfa, a #, — Oo0UIUM

UJIEHOM psiza.

”n
CyMMBI S, =u, +u, +...+u, =D u,, n =1, 2, .. Ha3BIBAIOTCS YUCHHbLIAIU
k=1

(HacmuyHbIAI) CYMAIAAY PATA.
Taxum 00pazoM, BOZMOKHO pacCMaTpUBATh MOCIEI0BATENBHOCTH YaCTUYHBIX

cymMM paga S;, Sy, .S,

>

Pan U U, + .U, +...=Zu

n=1

HA3BIBACTCA CxO()}??{;ZH ica, €CJIIH  CXOOUTCA

"

MOCJICOOBATEIBHOCTE €r0 YACTHBIX CyMM. Cyama cxoodsauecocs paoa — Npenen

NoCJICAOBATC/IBHOCTH €I'0 YaCTHBIX CYMM.

limS, =S, §=>u,

n=1

Ecin mocnenoBaTenbHOCTE YACTHBIX CYMM pPAJA PACXOOUTCA, T.€. HE MMECT
npeaena, Wik uMeeT OECKOHEUHBIN Ipeaen, TO Pl HA3BIBACTCS pacxooayusics v
€MV HE CTaBAT B COOTBETCTBHE HUKAKOH CYMMEIL.

CROliCcTBA PAIOB.

1) CXOOMMOCTh WM PACXOAMMOCTE Psia HE HAPYLIHUTCS €CNIH H3MEHMTD,
OTOPOCHUTB WM TOO0ABUTH KOHEUHOE YUC/IO WIEHOB psla.

2) PaccMoTpuM 1Ba pafa » u, U > Cu,, rae C — MOCTOSHHOE YHCIO. Eciu
PAO D u, CXOOUMCA U €20 cysna pasHa S, mo pad » Cu, Modce CXOOUMCS, U 20
cyanta pasra CS. (C 2 0)

3) PaccmoTpuM aBa psaa Y u, U Y v, . Cyammoi WIH pa3HOCHbIO 3TUX PALIOB
OyIeT HasBIBaTbCA PAN D (w, £v,), TA€ JIEMEHTHl IIOJNYYEeHBl B pE3yIbTaTe

CHOKECHHNA (BBI'-II/ITBHI/ISI) NUCXOJIHBIX JIEMCHTOB ¢ OMIUHAKOBBIMHA HOMEPaMH.

TeopeMma. FEciu paosl D> u,U Y v, CXOOAMCA U UX CYMAMbI  PAGHBI

COOMBEMCMBEHHO S U §, MO PAO0 D (u, £ v,) MONCE CXOOUMCS U €20 CYMMU PUSHA



Z(lin +v") = lel’l +Z"77 = S+G

Pa3HOCTh IBYX CXOAAIIMXCS PAIOB TAKOKE Oy IET CXOASIIMMCS PAIOM.
CyMMa CXOAALIErocs U pacXoAsdiLerocs psaaoB OyaAeT pacXOISLIMMCS PSIOM.

O cyMMe IBYX PacXomsIlUXCs PsIOB O0LIETO YTBEPSKAEHH CIeNnaTh HENb3s.

Ipusnax Janambepa. Ecnmu ana paga > u, € NMOJOKHTENBHBIME YIEHAMH

CYIIECTBYET TaKoe 4YMCIO ¢+ /, UTO A8 BCEX JOOCTATOYHO OONBIIUX n
BBITIOTHAETCS HEPABEHCTRO

un—]
—_ q,

u.

n

TO pAng Z”n CXOOUTCA, CCJIHN KE OJId BCCX AOCTATOYHO OOJIBIINX N BBITOJHACTCA

YCIIOBHE
Zln—] 2 ],
u,
TO PAA ) u, PACXOMUTCA.
.~ .o
Hpeoenovnotii npusnak darambepa. Ecau cymecTByeT npeen lim—=+ =p, 1O

n—n
i,

npu o = 1 pag cXOOuTcs, a Ipu p = I — pacxomutcs. Ecnu p = /, TO Ha BOIIPOC O
CXOOUMOCTH OTBETHUTH HEJb34.

7

[Ipumep. OnpeaenuTs cCXOAMMOCTE psia Zz_

n=l1

1+
1 n+1 Uy . (m+D2" m+l n 1
U, =—; U, =—-, lim —= = lim ~———= = =
2 2 nw gy onse 20 2n 2 2

BBIBOA: psid CXOQUTCHL.

[Ipumep. OnpenenuTs CXOAUMOCTE paaa 1+ % + % - lI -
! L IZi

1 1 . ) 1l ) 1
—; o, =- o lim =2 = lim = lim =0<1
! (n+D) ey e (p+)l 4]

U =

7

BBIBOA: psid CXOQUTCHL.



ITpusnax Kowwu (paouxansnwit npusnax). Ecmu mng pana D u, ¢

HCOTPUUATCIBHBIMY WICHAMH CYILICCTBYCT TaKOC 4YHUCIIO ¢+ 1 , 4TO MJId BCECX

JIOCTATOYHO OOJBIIHX N BBIMOIHIETCS HEPABCHCTBO
’0 un S q *

TO pPAaA Z”n CXOOUTCA, €CJIH KC IJId BCCX OOCTATOYHO OONBIINUX N BBIIOJIHACTCS

HEPaBEHCTBO

su, =1,
TO pAN Y u, PACXOOUTCA.

Cneocmeue, Ecim cyllecTBYeT mnpelaen limjifw, =p, TO mpu p<l pana

CXOAUTCA, a MPH P>1 psAa pacxoguTes.

(207 +1 !
[Ipumep. OnpeaennTb ¢X0IMMOCTE psiaa » :

~\ 3" +5
|
2 2+
. . 2+l 2
lim "‘/n” =lim — =lim n_-Z <)
A= n-s2 3 + 5 n—xe 5 3
J+—
-
BriBoa: pan cxogurced.
3anaHus:
X +2x42 , Coxtex . 1-3x
]. BBIYHCIUTE NPEOETBL lim = i (x—Jl—x-‘) lim——" . fime—
v—| x° —l , Xyt v A7 —Zx' X 2_’\f+3

1 5 ]

. sinSx . 2x Y7
lim lim
=0 33( X 2)( —_ 3 _

kl

2. HccnenoBath Ha CXONMMOCTE pal, NOpuUMeHss mnOpusHak [HamamOepa:

< 4"
ZTI:]. (n!)2

3. Hccenenosath pan HA CXOAMMOCTE, IPUMEHSA TIEPBBIA NPU3HAK CPABHCHUA:

3= 57+1

o n-1\"
4. HccnenoBath psil Ha CXOAMMOCTB, MPUMEHsS npu3Hak Komu: 37— —



Paznen 4. OcHOBBI TeOpHH BepOATHOCTEi W  MaTeMaTHYeCKOii
CTATHCTHKH

Tema 4.1. Teopus BeposSITHOCTH

CamocrosteneHas padota Ne 9 (4 yaca)
Tema: BriuncieHue BEPOATHOCTEN COOBITHIA.
Ieab: oTpadoTaTh HABBIKH 110 BBIYMCICHUKD BEPOATHOCTEH COOBITHI 10
KJIACCUYECKOH (POpMyNe ONpeIeNIeHUs BEPOATHOCTH.
CamocTtosTenbHada padoTa: UHAMBUIYaTBEHAd AOMAUIHss padoTa.

dopMa KOHTPOJIA: NPOBEpKa paboTEI.

Teopernyeckuii MaTepHaJ H METOAHYECKHE YKA3aHHS K BBINOJITHEHHIO
3a0aHHi
Knaccu4eckoe onpeaeneHne BeposTHOCTH

IIycTe HEKOTOPBIA ONBIT MOXET NPUBOAUTH JIHMLIE K OOHOMY M3 KOHEYHOIO
MHOKECTBA PE3YJIbTATOB. DTH Pe3ynbTaThl OYAEM HA3LIBATL 2.IEMEHINUPHBINU
ucxoogyy.  1IpenrionoXXuM, UYTO  3JIEMEHTAPHBIE  HCXOABl  YIOBJICTBOPSAIOT
CJICAYIOIIUM YCIIOBHAM!

1. O0pa3yT MOJHYK TPYINY, T.€. B KAKAOM UCHBITAHUU 0Os3aH MOABUTHCA
KakOH-HUOY b U3 3TUX UCXOJIOB;

2. IlomapHO HECOBMECTHBI, T.€. OBA PA3IWYHBIX YICMEHTAPHEIX HCXOAa HE
MOTYT MOSIBUTHCS B OTHOM HCTBITAHUH,

3. PaBHOBO3MOJKHBIE, T.€. ILIAHCEI HA MOSBJICHHE Y BCEX 3JIEMEHTAPHEBIX
MCXOJ0B OJUHAKOBHI.

B 9THX YCIOBHAX MOKET HCMONb30BAThCA KJIACCHYECKOE OIpPENCIeHUE
BEPOSTHOCTH.

ONEMEHTAPHBIE HMCXOIBI, B KOTOPBIX IOSBISIOTCA HHTCPECYIOIIEE HAc
COOBITHE, HA3BIBAKOTCS O.1020NPUAMHbIAY FTOMY COOBITHIO.

Bepoamuocmvro cobeimus A Ha3bIBAIOTC 4UCI0 P(A), paBHOE OTHOLICHUIO

YHCIa UCXOOOB UCTIBITAHKA, OIAronpusaTCTBYIOMX COOBITUIO A K 00LIEMY YHCITY



m
uexonaoe: P(A) = — Thoe n - ofIIIee YHCIIO HMCXOJOB HCMBITAHHA, W — YHCIIO

MCX0O0B, ONAroNpHATCTBYIOLIMX COOBITHIO A.

[Ipumep: Bpocaetcs oauH pa3 urpansHas kKocTh. KakoBa BEPOSTHOCTE
BBITAICHUS HEUETHOTO YMC/Ia OUKOB?

Pemenune: OnNbT cocTOMT B OpOCAaHUM MIpalbHOW KOCTH 1 pa3
HaOIOACHUM 3a YUCIIOM OUYKOB, IIOABUBILMXCS HA BEPXHEH IPaHu.

Bcee ucxoawl onbiTa: 1,2, 3,4, 5, 6.

YUCIIO BCEX UCXOIO0B: 1 = 6.

PaccMoTpuM coOBITHE A4 — BHIIAIO HEYETHOE YHCIO OYKOB. HMexombl
OnaronpusTcTByIOIIME A: 1, 3, 5.

Yueao uexonos, ONaronpusATCTBYOMMX A: m = 3

—m_3_1
P(A)_n_e_z'

[Ipumep: PeOeHOK UrpaeT ¢ MIECTEI0 OyKBaMu paspesHoi asOyku A, B, K, M,
O, C. KakoBa BEpOATHOCTb TOTO, YTO IIPH CIYYAHHOM PAacMnoaOKeHUH OYKB B psij
nonayuutes cnoso « MOCKBA»?

Pemenue: OMNBIT COCTOUT B CAYYAHHOM PACMOIOKEHUU LIECTH OYKB B Psjl.
Bce nexoapl ONbITa — MHOYKECTBO NMEPECTAHOBOK U3 IIECTH PAIMYHEIX OYKB.

UHClIo BCEX UCXOIOB: # = P=6' = 1234 56=720.

PaccMOTpuM COOBITHE A — NPU CYYAHHOM PACIOIOKEHUH HIECTH OYKB B P

nonyuyeHo c¢iaoBo «MOCKBA». O4eBUAHO, 4YTO TaKOE€ PACIONOXKEHUE OYKB

eIMHCTBEHHO, T.¢. m=1. Haiioem BepoaTHOCTE coOBITHA A: P(A) = % = %.
[Ipumep: B amuke Haxoqutes 20 netanei, u3 HUX § OpakoBaHHBIX. M3 daumuka
HayZady H3BICKAOT 5 netaned. HaiiTu BepOATHOCTH TOr0, YTO CpPEIHM HUX
OKaXKYTCsA ABE OPAKOBAHHBIE JETAJH.
Pemenune: OneIT COCTOUT B BEIOOpEe Haynauy 5 peraneit u3 20. Bee uexonsl

OTIBITA — MHOYKECTBO COUeTaHUM U3 20 aeTaneil (HaxXoasaIMXCs B SIUTUKE) 10 3,

20!

UHCII0 BeeX HCXOZI0B OMbITa n = (3 = ——.

PaccMmoTpuM colwbiTHe 4 — cpedu 5 OETalCH, U3BICUCHHBIX U3 ALIMKA, OBE

OpakOBaHHBIE.



Ecnu cpeou 5 peraneit aBe OpakOBaHHBIC, TO OCTANbHBIE 3 HEOPAKOBAHHBIC.
Toraa 4Mca0 MCXOAOB, ONArOMPUSATCTBYIOUIMX COOBITHK) A, MOXHO HAWTH MO
NPUHLMITY YMHOXEHHUS. HyKHO BBIIIOJIHUTE OJHO 32 APYTUM ABa OCHCTBUA: M3 8
OpakOBaHHBIX BBHIOpaTh 2 AeTaqd U 3areM u3 12 HeOpakoBaHHBIX BEIOpATH 3
neranu. IlepBoe IEHCTBHE MOYKHO BBIOJHHTH 1, = CZBTOPOE NEHCTBHE MOYKHO

BBITIOJIHATE N, = C7, cnocobamu. Utak, m = n;.n, = CZC5,.

gl 12!

. ~ C2C3 =T
Haiinem BepoaTHOCTE coObiTHA 4: P(A) = =2 = 2839 = (0,397,

cS
20 5015!

3ana4uH Ha KJIacCHYeCKOoe oNpeie/ieHHe BePOATHOCTH

BykBoii 4 0003HavaeM coOBITHE, (PUIYPUPYIOLIEE B YCTIOBUHU 3aa4U.

3anava. KoppecnonaeHus pa3HOCUTCA B 5 aapecoB. PazHocuuk 3adbin qoMa
OYKH MU Pa3HEC KOPPECIOHIEHLMIO CIy4aliHbIM o0pa3oM. KakoBa BEpOSTHOCTBH
TOTQ, YTO BCS KOPPECTIOHASHIMS MoNaia K CRoumaapecaram?

Pemienue. DneMeHTApHBIM COOBITUEM SBJIAETCS IEPECTAHOBKA U3 5 aAPECOB.
X uyucino paBHo Ps. IIo cMbIciny 3agadyd BCE OHU PaBHOBEPOATHBL. [lodTOMYy
P(A)=1120.

Janaua. Iludpel 0,/,2,3 HanucaHel Ha 4eThIpeX Kaproukax. Kaptouxu
PacIoNIOKUIM B CIy4aliHOM mnopszake. KakoBa BEPOSTHOCTB TOrO, YTO M3 HUX
CJIO’KEHO 4-X-3HaYHOE YUCIIO?

PemieHue. DIeMEHTApHBIM COOBITHEM SBJIAETCA MEPECTaHOBKa M3 4
kapTouek. MIx Bcero 4!. ITOCKOIBKY YETHIPEX3HAUHOE YUCIIO HE MOKET HAUUHATHCS
C HyJiA, TO COOBITHE 4 COCTOHT M3 TEX IMEPECTAHOBOK, KOTOPBIE HAYMHAKTCS C
KapTO4YKu ¢ He paBHOH Hymo nudpoil. HMx Becero +/-3/=18. Tlostomy
P(A=184!=1824=34.

3agaya. B XOKKEHHOM TYDHHUPE Y4YacTBYIOT O PaBHBIX II0 CHJIE KOMAHQ.
Kaknas xoMaHJa NO/DKHA CHITpaTh ¢ KOKIOW oaHy urpy. ¥ Bac ecTh nrodumas
KoMaHna. Bel npuuuii «moOoNeTh» Ha TYPHUP HA OOHY U3 WP, BEIOPAHHBIX
cnyvaiiHo. KakoBa BEpOATHOCTB TOr0, 4YTO B 3TOH wurpe Oyner urpars Bama
nroduMas komanga?

Pemenue. OO0mee 4HMCIO IPOBEICHHBIX HUIP paBHO (5 =/35. JlroOumas



KOMaHJa y4acTBYeT B J urpax u3 /3. Iloatomy P(Ad)=515=1-3.

3ana4a. B smwike pasnoxkeHo 20 neraneil. M3BecTHO, 4TO 5 U3 HUX ABJIAIOTCA
CTaH#apTHBIMM. Pabouunit cioyuaiiHeiM oOpa3oM Oeper 3 pmerand. KaxoBa
BEPOATHOCTB TOTO, UTO XOTA ObI OIHA AeTaNIb CTAHJAPTHAA?

PeleHne. DneMEHTapHBIM COOBITUEM SIBJISETCS CoUeTaHue u3 20 aeraneii mo
3. KonnuecTBO Takux coueTanui paBHo 5. B cOOTBETCTBHH ¢ PELICHUEM 3a1a4un

11, yucno coueTaHuii, coaepKamMx XoTs Obl OAHY CTAHAAPTHYIO ACTAlIb PABHO

Cof’- C15°=685. Tlostomy P(A) = 22 = L7
c3, ~ 228

3agaya. M3 7 kapTouek pa3pe3Hoil a30yKd COCTAaBJICHO CJIOBO KO.IOKO.1.JTH
KapTOUK/ pacchilad U 3aTeM colpanu B cay4aiiHom nopsake. Kakosa
BEPOATHOCTh TOTO, YTO CHOBA MOYUHTCS CIOBO «KOIOKOAN?

Pemenune. Ha kaproukax nuMeeTca 3 OYKBEI «0», 2 OYKBEI «K», 2 OYKBBI «15.
[ToaTomy, mepBas OykBa CJIOBA «KOI0KOI» MOXET OBITH BHIOpaHa JABYMs
crniocobamu, BTopas — 3 criocobaMu, TpeTks — 2 ciocodamu. [Ipu yrxe BEIOpaHHBIX
NEePBBIX Tpex OyKBax yeTBepTasds OyKBa MOKeT OBITH BEIOpaHa €l 2 CIIocod0amMu
(mockoIbKy OgHA OyKBa «0» yKe BeIOpaHa). OcCTanbHBIC OYKBEI MOTYT OBITEH
BHIOpaHBl TOMBKO OJHUM CHOCOOOM. TakuM oO0paszoM, YHCIQ IEPECTaHOBOK

KapTOU€K, PEATU3YIOLIKX CIIOBO «AO.I0K0.1» PABHO IIPOU3BEICHUIO YHcel 3, 2, 2, 2

T.¢. paBeH 2<4. OOwee YUCIO MEepeCTaHOBOK KapTodek paBHO 7!, IlosToMy

24 24 1
P(4) = 71 5040 210

BapuaHTbl 3a1aHUId
Pemmmts 3anaun:
1. U3 sawuka, B koTopoM 10 6enbIX 1 6 YepHEIX IIApOB, OSPYT HayJady 3 1iapa.
Kakora BEpOATHOCTB TOrO, UTO OAWH M3 HUX OCIIbIi, a IBa YepHBIX?
2. HaOupas Homep TeneoHa, aGOHEHT 3a0bll TpH TOCAEIHHE LMQPEL,
3a[IOMHHB JIMIIb, YTO OHW payIMuHble, Hadpanl wWx Hayzauy. Haiitu
BEPOATHOCTB TOTO, UTO HAOpaHbl HYKHBIE LM(PEI?

3. 25 3K3aMEHallMOHHBIX OWIETOB COIEPKAT IO JIBE BOIPOCA, KOTOPHIE HE



noBTOpAKOTCS. CTyIEHT noarotoBusl 45 BompocoB. KakoBa BepOATHOCTH

TOTO, YTO BBITAHYTHIH CTYAEHTOM OHJIET COCTOMUT U3 MOATOTOBICHHBIX UM

BOMPOCOB?

4. B macTepcKyro g peMOHTa mocTynwio 15 tenesuszopoe. M3BecTHO, UTO 6
M3 HHUX HyXHawTcs B oOweid perynupoBke. Mactep OepeT mnepseie
nonaBwpecs 5 TeneBH30poB. KakoBa BEpPOATHOCTE TOrO, YTO 2 W3 HHX
HY)KIAIOTCA B OOLIEH PEryJIHPOBKE.

5. W3 konoas! B 52 kapthl OepeTcs Hayran 4 kaptel. HaliTu BEPOATHOCTE TOTO,
uTQ cpeau 3TuX 4 kapt OyAYyT NPEACTABICHBI BCE YETHIPE MACTH.

6. Ha monke B cnyyaiiHOM mopsake paccraBieHo 40 KHUr, CpeaM HHX
Haxomutes TpexToMHUK A.C.IlymkunHa. HexkTo B3 Hayaady ¢ MOIKU 5
KHUT. HalilTi BEPOATHOCTE TOrO, YTO CPEead 3JTUX MATH KHUT €CTh
TPEXTOMHHUK [ lyIIKkuHa.

7. CekpeTHBIX 3aMOK CONEPKUT Ha 0o0IIeH ocH 4 TUCKA, KaKIBIH U3 KOTOPBIX
pa3eNieH Ha S CEKTOPOB ¢ Pa3NUYHbIMU LU(paMU. 3aMOK OTKPBIBAETCS
TOJBKO B TOM CJyyae, €CJM OJUCKH YCTAHOBJICHBI TakK, 4TO 00pasyroT
ONpEOCICHHOE Yucin0. HallTh BEPOATHOCTE TOTO, YTO IPU MPOU3BOIBHOI
YCTAHOBKE JUCKOB 3aMOK OTKPOETCSL.

Buabl caMOoCTOATeIbHOI pa0oThl CTY1E€HTOB:

1. Pepepar Ha TeMy «ZlOCTOBEpHBIE M  HEBO3MOXKHEIE  COOBITHS».
«JIOBEpUTENBHBIN UHTEPBAN U AOBEPUTEIBHAS BEPOITHOCTDY.

2. PelueHue THUIIOBLIX 3a/1auy:

1) B xousepre cpean 100 GoTOKapTOUCK HAXOAUTCA OJHA PA3bICKUBACMas.
N3 xoHBepTa Haynauy u3pjeueHsl 10 kaprouek. HailiTu BEpPOITHOCTH
TOTO, YTO CPEN HUX OKAKETCS HYKHAS.

2) B smuke 6 Oenbix 1 8 YepHBIX WapoB. M3 dliMka BEIHYIIM ABa LIapa (He
BO3BpAlllasl BBIHYTHINA LIap B sAMKK). HallTH BEPOATHOCTE TOro, 4To 00a
mapa Oenele.

3) B ypue 9 6enpix v 1 uepHbIii wap. Beiaynu cpa3y Tpu wapa. Kakosa

4) BEPOATHOCTH TOTO, UTO BCE LIAPEI OENBIE?



5) BepoATHOCTb TOTO, YTO B TCUCHUE IHA MPOU3OHIET HEIMOJAIKa CTAHKA,
pasHa 0,03. KakoBa BEPOATHOCTB TOI0, YTO B TEUCHUE UYETHIPEX IHEH
NOIpAd HE MPOU30HACT HU OAHON HENOTagKu?

6) B nmotepee 100 OuneToB. Pa3pirpeiBacTcss 0guH BRIMIphI B 200 pyOnei
U JBaauath BeMIpBIIE 1o 50 pyOnei. Ilyete X - BenuuuHa
BO3MOKHOTO BBIMIPBILIA [UIS YCJIOBEKA, HMMCKOIIECTO OOUH OWIIET.
CoCTaBUTD 3aKOH paclpeaesieHUs 3TOH CITyYaitHOH BETUYUHEL X.

7) CnyyaiiHas BeM4rHa X 3a1aHa 3aKOHOM PacIpee/IeHuUs:

1 4 6

0,1 0,6 0,3

HaiitTu ee MaTeMaTHueCckoe Q:KUTAHUE.

Paznen 5. OCHOBHbIE YHCJIEHHBIE METOAbI
Tema S.1. Uncaennoe audpdpepeHunpoBanue
CamocTosTenpHas padota Ne 10 (2 yaca)

Tema: Unucnennoe auddepeHUEpoOBaHUE.

Ieab: MOIy4YHTh NPEACTABICHNE O BKJIAJE B PA3BUTHE MATEMATUKU Jilliepa,
PaclupHUTh 3HAHUH O IPUMEHEHHE MU PEPEHUHATEHBIX YPABHEHUI.

3aganmne: IloarotoBka coolmeHus «DWIep — BKIaZ B Pa3BUTHE
MaTeMaTHKHY.

CaMocTosiTe1bHas padoTa: padoTa ¢ TUTEpaTypoil

dopMa KOHTPOJIA: COODIICHUE HA 3aHSITHH

Tema 5.2. YucieHHoe pemieHHe OOBLIKHOBEHHBIX AU((epeHUHAIbHbIX
YpaBHeHHH
CamocTosTenpHas padota Ne 11 (2 yaca)
Tema: UucneHHoe  pelueHHe  OOBIKHOBEHHBIX AU PEPEHLMANBHBIX
YPABHEHHH.
Ieab: TOIyYUTh NPESACTABICHHE O BKIAAE B PA3BUTHE MATEMATHKH Jiepa,
PaclIupHUTh 3HAHUH O IPUMEHEHHE MU PEPEHUHATEHBIX YPABHEHUI.

3ananue: IloarotoBka cooOumenuii «PyHre-KyTt — Bkiag B pasBuUTHE



MaTeMaTUKW», «][puMeHenne U hepeHUUanbHBIX YPABHEHUID .
CaMocTosiTeibHas padoTa: padoTa ¢ TUTEpaTypoil

dopMa KOHTPOJIA: COOOIICHUE Ha 3aHSITHH

Tema S.1. Unc/ieHHOE HHTEIPHPOBAHHE
CamocrosTensHasg padota Ne 12 (1 gac)

Tema: UncCIeHHOEC HHTETPUPOBAHKE.

Ileab: MOJy4YUTh MPEACTABICHUE O BKJIAJAX BEIMKUX YYEHBIX B PA3BUTHE
mareMaTHki: HprooToH, Jlarpamk, KoTec, paclmputhe 3HAaHUS O MPUMEHEHUU
OIIPEACIICHHBIX HHTETPATOB.

3ananue: IloarotoBka cooOmeHuit «HBOTOH — BKJIaZ B PasBUTHE
MaTeMaTukuy», «JlarpaHsk — BKJaJ B pPa3BUTUE MareMaTuku», «KoTtec — BKIax B
Pa3BUTHE MATEMATHKI», «] IpUMEHEHHE OIPeACTHEHHBIX UHTETPATOBY.

CaMocTosiTeibHas padoTa: padoTa ¢ TUTEpaTypoil

@opMa KOHTPOJISI: COODILEHUE HA 3aHATUU

Kputepuu oneHHBaHHS:

OrmeHka «5» CTaBUTCA MPH COAHHOH B CPOK paboTe, MaTepuai B MOJHOH
MEpPE COOTBETCTBYET 3asBJICHHOW TEME, BBIMOJIHEHBl YEPTEKU K TEOpeEMaM,
OOKJTATUYMK M3J1IaracT MaTepHall CaMOCTOSTEBHO,

OLEHKa «4» CTaBUTCA IIPH XOPOLIEM pPACcKpPBITHH TEMBI JOKIIAJa,
BBIITOJTHEHHBIX 4YepTekax K TeopeMam, O0y4arOoUIMiics M3iaracT Mmarepuan He
CAMOCTOATENEBHO.

OLICHKA «3» CTABUTCA IIPH PACKPBITUM TEMBI HE TOJHOCTBIO, AOKJIATYHK
HEYBEPEHHO M3/1aracT CBOM TE3UCHI, padoTa MOKET OBITh CAAHA HE B CPOK;

OIIEHKA «2» CTABUTCS, €CJTH TEMA JIOKIIAAa HE PACKPhITA.



3aknwuenue

ITpu peamuzaunu OI'OC CIIO SonblIYKY poibk OTBOAAT BHEAYIUTOPHOI
CaMOCTOATEIBHOM padoTe 0OyUaKOLIHXCS.

IIpencrapneHHBIE METOOMYECKHE PEKOMEHIALMHM HOCAT TIPUKIATHON
XapakTep. B HUX BK/IKOYEHBI TEMBI, BPEMs BHIIOTHEHUA U BUIBI KOHTPOJIS 3HAHUH
cTyZeHTOB obyuaromuxcs 1o cneuranbHocT 08.02.10 CTpoUTeIbCTBO KeIE3HBIX
IOOPOT, MyTh H NYTEBOE XO34HCTBO. [laHHAs TeMaTHKa CaMOCTOATENBHON padoThl
CTYZICHTOB IIOJIHOCTHHK) COOTBETCTBYET 3HAHUAM U YMEHUAM, 3as1BIeHHEIM B O OC
no cnennanbHOCTH 08.02.10 CTPOUTENBCTBO KENE3HBIX AOPOT, MYTh U MYTEBOE
XO34HCTBO U COOCPKUT MATEPHAJ, HAMpPABJICHHBIA HA (OPMHUPOBAHUE OOILHX U
npo(eCCUOHANBHBIX KOMIIETEHIMM. TeMaTuka BHEAYIMTOPHOH CaMOCTOSATEIBHOM
paboThl AOCTATOUYHO pazHOOOpa3Ha.

VHauBuOoyanbHBld MOOXOX B IUIAHUPOBAHUM BHEAYAUTOPHOU PpadOTHI
KQKJIOTO CTYJIEHTA BEAET K (DOPMHPOBAHUIO TUUHOCTHBIX KAYECTB 00YYarOIIErocs,
CMOCOOCTBYET MOBBILLEHUIO €70 MOTHBALIMY K U3YYEHUEO TUCIUITUHEI.

Ilpy  wu3yyeHuun mucumIiUiuHbl [lpuknagHad  MaTeMaTWKa  JaHHBIE
METOANYECKHE PEKOMEHIALMH NPUMEHAKTCS LI BHIIOJIHCHUA BHEAyIWTOPHOMN
paloThl OOYUAKIIMXCS, YTO TTO3BOJIAET:

- ONTUMA&IBHO  COYETATh  TCOPETHUECKUE U IPAKTUUYECKHE
COCTABJISAIOLLINE o0yueHuA. [Ipu TOM 00eCMEeUUBACTC
IEPEOCMBICTIEHUE MECTa M POJIM  TEOPETHYECKUX 3HAHHA, MX
YIOPAIOUYMBAHKE, YTO, B KOHEYHOM CU€TE, NPUBOAUT K MOBBIUICHUIO
MOTHBAUMH OOYUYAOIKXCA B UX OCBOCHUH.

- BO3pacTacT yueOHas AUCIMITIMHA 00YYarOUIUXCA,

— BBINOJHEHHE BHEAYIHUTOPHOH padoThl TOTOBUT OOYYAKOMINXCS K

3K3aMCHY II10 JUCIIUILIHHE.



PEIEHINMS
HA METOIHYECKHe YKAIAHHT
A0 BHLITIGJANEHHIC CAMOCTOSATEILHLIX padoT

o yseOuoH aucnumianne EHLO1 Tipuknaanas MaTeMaTHKa

PeucHsupyembie METOMHYCCKUE YKa3aHus no BbIIIOJTHEHNIO
CAMOCTOstTCAbHbIX  pabor 1o  yucOHoH aucwurvue EH.OL  Tlpuxnaasas
MaTeMatTaka, paspabotadnbie Jlerraesoii H.C., npenogasareneM MateMaTukd
¢umana CamI'YTIC B 1. Prumeso, paipadortans s cootmseTersnn ¢ GLOC CTIO u
ma ocHope paboueit nporpamael yuebmoit gucrmrumuiel EH.O1 Tlpuxnanmas
MaTeMaTHKa jUis CTYASHTOR cneiaibHocty (38.02.10 CTpoHTenbeTBO KeJIe3HBIX
JOPOT, IYTE H NIYTeBOe Xo3gicreo W llonmoxeHud o camocrosateapHol paloTe
CIYIACHTOB.

MeroaH4eCKue PeKOMEHIAUMKE sl BHEAYAMTOPHOIH CaMOCTOSTCAbHOH
padotst no aucuunnune EH.O) pukiagmas MaTeMaTuka, npefHa3sHAUYCHBI JUIH
CTyJAeHTOB 2 Kypca crieunansHocTH 08.02.10.

Brueayutopuas camMocTosTenwsHas pabora anisgeTcs 00g3areanHoi s
KX A010 0DyHatonerocs, orpeaenaeTes yIeOHsIM TINIAaHOM W COCTaBiseT 29 4acos.

MeToIHYecKHe YKa3aHHs BKIOYaoT B cedd CEAYIOUINE 3 TeMEHTHI:

1. Bexcnue.

2. Tematuueckuii ran.

3. CopeprkaHue CaMOCTOSTCABHBIX PaboT.
4. 3akmovenue.

lpencrapaeniinie MeTOAMYECKHE  PeKOMENANHU  IOCHT  NPHKNanoH
Xapakrep. B HEX BRIIOYESHB TEMBI, BPEMS BRITIOTHEHHS H BRI KOHTPOIS 3HAHHI
00yHaroImMxes 510 cretHanbHocTH (8.02.10 CTpoHTENsCTRO XKEUE3HRIX OOl
[yrs W IYTEBOC XO3shcTBo. JlaHHas TEMATHMKA CAMOCTOATE/ILHON padoThi
O0VYAIOLHXCH [OJIHOCTHH) COOTBCTCTBYET 3HAHUSAM W YMCHMSIM, 3asBJCHHBIM B
@I'OC no cnepmansnoctd 08.02.10 B COACPKUT MaTepHal, HANPABICHHHIH Ha
hopyMupoBarine odmnx W NpodecCHONANBEHEIX  KOMIETEHIMI, IWYIIOCTHEIX
Pe3yITLTATOR.

| Ipenctasnennple METOANYECKHE yKazauus 10 BBITIOJTHEHWH
CaMOCTOATEIRHON padoTel MOTYT OBITH HCTONB30BaHH B YYeDHOM Tpoliecce
UPCAOAHBRTCANMU :

mwavyensn  anctunaussr EH.OD  Tpeecncsast
MO TCMATHER.
Peuenzenr: JI.B Manaxosckag, TipeniofaBatens
trnrana Caml VIIC B r. Pruimeno



