AnHotanus guciuiuinabl b.1.1.9 Jlucuunnuaa. Matematunka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
obpasoBarenbHO mporpamme "JlecHoe xo3siicTBO" HampaBienus nmoaroroBku "35.03.01 Jlecnoe

neno".

JucuuruimHa u3yyaercs B 1, 2 cemectpe. O0mas Tpy10eMKOCTh TUCIMILIMHBI cocTaBisieT 198/7
gacos/3.e1. CamocTosiTenbHas padoTa 3aKIF0YaeTCs B BBIIOJIHEHHH padoT, YKa3aHHBIX B pazzede 4.

B xone u3yueHus AMCHUILIIMHBI OCYIIECTBISETCS TEKYIIUMH KOHTPOJb B (hOpME TEXHOJIOTMU
PEUTUHIOBOI'O KOHTPOJIA B COOTBETCTBUM € TEXHOJIOTMYECKOM KapThl IUCLHUILINHBI, Pa3MELEHHON
Ha JIEKTPOHHOM KypcCe, a Tak)Ke IMPOMEXKYTOUHBIA KOHTPOJIb B (pOpME 3aueT, 3K3aMeH.

Llenbro n3yueHust JUCUUIUIMHEI ABJseTC (POPMUPOBAHUE CIICAYIOIMX KOMIIETEHLIUH:

1.

2.

OIIK-1 CnocobeH pemaTh TUIOBBIE 3a7aud TPO(HECCHOHATBFHON NESTEIIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX M ECTECTBEHHBIX HAyK C HpPUMEHEHHEM
WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

VYK-1 Cnoco0GeH OCyIIeCTBIATh MOUCK, KPUTUYECKHH aHaIU3 U CHHTE3 HMH(OpMAIH,
MPUMEHSTh CUCTEMHBII MOIXO/ ISl PEIICHHUS TIOCTABICHHBIX 3a1a4

B xoze HU3YUCHUA JUCHUIIIIMHBI TOCICAOBATCIIbHO PaCCMAaTPUBAOTCA TCMbI:

1.

BBenenne B Kypc BbICIIEH MareMaTHkd. Ponb MaTeMaTHKM B YCIOBHSX HAay4dHO-
TEXHUYECKOTO mporpecca. Marpuubl. Buasl marpun. PaBenctBo matpun. JleWcTBus Hajg
Marpunamu. Omnpenenurenu 2-ro U 3-ro HopsAKka M WX CBOMCTBA. MUHOpPHI U
anreOpandyeckre JOMOJIHEHHUs. TeopeMa O pasjIoXKEHUU ONPEAEIUTENs M0 HJIEeMEHTaM
MIPOU3BOJIBLHOTO psiAa. Teopema 00 aHHYIMPOBAaHUM ONPEIEITUTES.

OOparnas matpuna. Teopema CylIeCTBOBaHMS W €IMHCTBEHHOCTH OOPAaTHOW MaTpHIIbI.
Cucrema JIUHEHHBIX ypaBHEHUMN, OCHOBHBIE MOHATHs. MaTpuuHasl 3amuch U MaTpUYHOE
pelIeHne CHCTEMBbl 3-X JIMHEWHBIX YpPaBHEHM C Tpems HeusBecTHbIMHM. Cucrema m
YPAaBHEHUH C N HEW3BECTHbIMHU. PaHr marpunel. Pemienue cucrem JIMHEHHBIX ypaBHEHUU
MeronoM [aycca. Pemenne cucreMm nuHeWHbIX ypaBHeHuH metogoM Kpamepa. Cucremsl
JIMHEHHBIX HEPABEHCTB.

CkansipHple M BEKTOpHbIE (U3MYECKHE BEJIWYMHBL. BEKTOpbI, OCHOBHBIC IOHATHUS.
PaBencTBo BekTOpoB. JIMHelWHbIE omepanuu HaJ BEKTOpaMu, CBoicTBa. OpT BeKTOpAa.
Teopema (mpu3HaK KOJUIMHEAPHOCTH BEKTOPOB B reomerpuueckoil ¢opme). [Ipoekuus
TOukHd Ha och. CocraBistonias Bekropa. [Ipoekius BeKTopa Ha OCb, CBOMCTBA MPOEKIIHIA.
[IpsmoyronsHast cucrema koopauHar. KoopauHatel BekTOopa 2 M TOYKM. Pasznoxenue
BEKTOpa Ha COCTaBJIAIOIIME MO OcsaM KoopauHar. JlnmHa Bekropa. Hampasmisromue
KOCHHYCBI BEKTOpa. [[J1s1 BEKTOPOB, 3aJaHHBIX CBOMMH KOOPAMHATAMU: YCIIOBUE PABEHCTBA,
JUHEWHbIE Olepaluy, MPU3HAK KOJUIMHEAPHOCTH BEKTOpOB. OmpeneneHue NpOeKIHi
BEKTOpA, 3aJaHHOTO KOOpJAWHATAMM HA4yaJbHOM M KOHEYHOW TO4YeK. JlejgeHue oTpe3ka B
JAHHOM OTHOLICHUH.

CkasipHO€ NPOM3BEJCHHE BEKTOPOB M €ro CBOMCTBA. BbIpakeHHE CKAIAPHOIO
IIPOU3BEJICHUS Yepe3 KOOPJAMHATBI COMHOXUTENe. HekoTopele NMpuioKeHus CKaJISIpHOIO
npousseneHus. IIpaBas u ieBas Tpolika BEKTOpPOB. BEKTOpHOE NIpON3BEIEHUE BEKTOPOB €r0
cBOMcTBa. BbIpakeHne BEKTOPHOTO IPOM3BEACHNUS B KOOPAUHATHOH popme. MexaHndeckuit
CMBICJI M HEKOTOpbI€ TNPHIIOKEHUSI BEKTOPHOIO MPOM3BENEHHs (BBIYMCICHHE IUIOLIAIN
TpPEeyrojbHUKa M MapajuleorpaMma, MOMEHT CHIIbI, YIJIoBas CKOpocTh). (CMeIllaHHOe
IIPOU3BE/ICHAE BEKTOPOB, €r0 T€OMETPUUYECKUI CMBICI U CBOMCTBA. 3alUCh CMELIAHHOTO
MpOU3BEACHUST B KOOpAWMHATHOW (opme. HekoTtopble mNpUIOKEHHS CMEIIAHHOTO
MIPOU3BECHNUS (BBIYHUCIICHNE 00beMa MapajulesenuIesa, TpeyroabHON MUpaMuIbl).

J/IBe OCHOBHBIE 3aJ]a4¥ AHAJUTUYECKON TE€OMETPUU. YPABHEHHUE NPSIMOM HaA IJIOCKOCTH.
Amnanu3 o01ero ypaBHeHus NpsMON Ha IUIOCKOCTH. B3anMHoOe pacrosiokeHue NpsMbIX Ha
IUIOCKOCTH. YpaBHEHUE IUIOCKOCTH B IPOCTpPaHCTBE. AHanu3 OOIIEro ypaBHEHMS
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IJIOCKOCTH, TIOCTPOEHKE MJIOCKOCTH. B3anMHOE pacnonoKeHue MmIOCKOCTEN.

YpaBHEeHHE NPAMON B MPOCTPAHCTBE. B3auMHOE pacloOIoKEeHHE NMPSAMBIX B IIPOCTPAHCTBE.
B3aumHoe pacnionoxeHue NpsiMoi U INIOCKOCTU B IPOCTpaHcTBe. KpuBble BTOpOro nopsaka
Ha IUIOCKOCTH. YpaBHEHHUS OKPYKHOCTH, DJUIMIICA, TunepOoiibl, mnapaboiibl. AHaIN3
ypaBHeHHUs1 BTopoi creneHu. llonspHas cucreMa KOOpIMHAT Ha IUIOCKOCTH, CBSI3b MEKIY
MOJISIPHOM U JEKApPTOBOM CUCTEMAMU KOOPANHAT.

[locrosiHHbIE W TepeMeHHble BenU4YMHbL. [loHsATHe ¢GyHKIMH, CcrMOCOObI 3aJaHMs.
beckoneuno Mamble QyHKIMHM W WX cBoicTBa. [loHarme  mpenena QyHKIMHM Ha
O0ECKOHEUHOCTH U B TOUYKE. | OpHM30HTaNbHAs acUMOTOTA. ACHUMITOTHYECKOE pa3jiokKeHHe
¢ysakumn. OcHOBHBIE TeopeMbl 0 Tipezenax. CpaBHEHHE OECKOHEYHO MaJIbIX (DyHKITHIA.
beckoneuno Oosnbiias ¢pyHkuus. Beprukanenas acumnrora. Teopema o cBsi3u O€CKOHEUHO
Mayoil u OeckoHeyHO Oousbmioi QyHkuuu. [lepBBI W BTOpOH 3ameyaTelbHBIN Ipeet.
OpnnocroponHue npezaensl. HenpepeiBHOCTh (pyHKIMM B Touke. Knaccupukanus Todek
paspeiBa. HempepsiBHOCTh (yHKIIMU Ha oTpe3ke. CBoiicTBa (YHKIMH HENMPEPBIBHBIX Ha
OTpE3KE.

[lonsATHe NPOU3BOAHON. YcCIOBME CYIIECTBOBAHUSA IIPOU3BOAHOW. I'eoMmerpumyeckuid
¢usnueckuit cMpicn  npousBoaHoW. IIpaBuna muddepenumposanus. IIpousBonnas
obpatHOi (QyHKIMU. BeIBOI (GOpMyNT MPOM3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIIWH.
Jlorapupmuueckoe muddepeHnrpoBaHue.

[IpousBonHbie BhICIMX NOPsAKOB. Juddepennman GyHKIUM U €ro cMbICH. BripaxkeHune
HPOM3BOJHBIX BBICIINX MOPAAKOB uepe3 auddepenuuan. [Ipunoxenue nuddepennmana k
NpUOIMKEHHBIM BhIYMCIeHUAM. JluddepennupoBanne (QyHKIMA 3aJaHHBIX HESBHO W
napamerpuuecku. Teopema depma u ee reomerpuueckuil cmbica. Teopema Ponst u ee
reomerpuueckuii cmbica. Teopema Komm u cnencreue u3 Hee. Teopema Jlarpanxka u ee
reomerpuueckuii cMmbicia. dopMyrna koHeuHbIX npupaimienuil. IlpaBuno Jlomurans.
PackpsiTHE HEONIPENEIEHHOCTEN.

Bospacranue u yObiBaHue (pyHKIMM Ha uHTEpBasie. JloOCTaTOUHBINA MPU3HAK BO3pacTaHUS U
yObiBanust ¢QyHknun. Toukum osKcTpemyMma. HeoOXomumblii TpU3HAK —CYIIECTBOBAHUS
skcTpemyMa. IlepBblii U BTOpPON [OCTATOUHBIE NPU3HAKM CYLIECTBOBAHMS 3KCTpEMyMa.
Haubonpiiee n HanMeHblee 3HaAYCHUS (PYHKIIMM HA OTpe3Ke. BBIMyKIOCTh M BOTHYTOCTh
rpadpuka QyHKuuM. JloCcTaTOYHBIA MNPHU3HAK BBIMYKJIOCTH WJIM BOTHYTOCTH TIpaduka
¢bysakuun. Touku neperuda. AcumnToTsl rpaduka GpyHkud. Heo0XoauMelii 1 1OCTaTOYHBIN
IIPU3HAKU CYIECTBOBAHMSI ACUMIITOT.

O6nacth (ocHOBHbIE MOHATHS). DyHKIMSA ABYX U HECKOJBKUX NEepeMeHHbIX. EcTecTBeHHas
obmacte ompeneneHus. ['eomerpuueckoe unzoOpakeHHe (YHKIUM [BYX IEPEMEHHBIX.
[ToBepxHOCTH BTOPOTO MOPSIIKA, MX IOCcTpoeHue. [Ipenen u HenmpepbIBHOCTh (PYHKIIUH IBYX
nepeMeHHbIX. CBOHCTBa (YHKUMH HENpPEphIBHBIX B 3aMKHYTOM OTpPaHWYEHHONW 00JacTH.
[Mpupamenune. Yactueie mnpomsBomuble u auddepennuansl. AuddepeHunpyemocts
GyHKIMH ~ JIByX  TI€PEMEHHBIX. Heob6xonumoe U JOCTaTOYHOE  YCIIOBUS
middepennupyemMoctd. YacTHble MPOW3BOAHBIE  BTOporo mnopsaka. Jduddepenmman
BTOPOTO MOPsIIKA.

OkerpeMyM  (yHKIMHM JBYX TIepeMeHHbIX. HeoOxommmoe yClIOBHE CYIIECTBOBAHUS
IKCTpEMyMa M €ro reoMeTpudeckuit cMmbicil. Jloctatounsle ycinoBus (0€3 10Ka3aTeNbCTBA).
AOCOTIOTHBIN KCTPEMYM, aITOPUTM ero HaxoxaeHusa. CkanspHoe none. [Iponssoanas mo
HanpasJieHUIO0. ['paaneHT.

KommiekcHple  uucna. ['eomerpuueckas  UMHTEpHpeTranys  KOMIUIEKCHOIO — YHCIA.
Tpuronomerpudeckass M Moka3aTelbHass (OpPMbI KOMIUIEKCHOro 4yucia. JIeWcTBUS Haj
KOMIUIEKCHBIMU YHUCJIAMHM B alreOpandeckoil, TPUTOHOMETPUYECKONW M IOKa3aTeIbHOU
¢dopme. [TonaTHEe QyHKIUN KOMIUIEKCHOTO IEPEMEHHOTO.

[TepBooOpasnas pynkuuu. HeonpeneneHHbI HHTETpal U €ro CBOHCTBA. OCHOBHBIC METO/IbI
MHTETPUPOBAHUS: HENIOCPEACTBEHHOE, 3aMEHA IEPEMEHHOM, HHTETPUPOBAHKE 10 YACTSIM.
3amaun, NpUBOAIINE K TMOHATHIO ONPEICICHHOTO MHTerpana mo ¢urype. OnpeneneHHbIi
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UHTErpaja no ¢urype um ero cBoiictBa. ['eomerpuueckue U (QU3MUECKUE MPUIOKECHHUS.
@®opmyna Heiorona-JleiitOHnna. 3amMeHa mMepeMEeHHOW, WHTETPUPOBAHHE TII0 YacTsM.
[TpubnuxeHHOe BBIUMCIIEHUE ONPEAEICHHOT0 HHTerpana. HecoOCTBeHHbIE HHTETpaIbl.
3amauu, npuBoasIKe K nuddhepeHuansHpM ypaBHeHussM. OCHOBHBIE MTOHATHSA. Teopema u
3agaya  Komm. [luddepenumansuple ypaBHeHHs | mopsaka: ¢ pasfesnsiolMMUcs
MEpPEeMEHHBIMH, OJIHOPOJHBIC, JHHEWHBbIC, ypaBHeHUs bepuymm. [luddepennmansabie
ypaBHeHus Il nopsaka, ocHoBHble moHsATusA. Teopema Komm. HauanbHble u Kpaesble
ycnoBusi.  Jluddepennmaneupie  ypaBHeHust [l mopsiika, JOMyCKaroomde TOHMKCHHE
nopsaka. I[Touarue o nugdepeHnuanbHbIX ypaBHEHUSIX BBICIIMX MOPSIKOB.

Jluneitnsle nuddepeHnmanpapie ypaBHeHus Il mopsinka, ocHOBHBIE MOHSTHA. Teopema
Kommn. Jlunedinele onHopoanble auddepeHuuanbHble  ypaBHeHus Il mopsnka.
Omnpenenurens Bponckoro. JluHeliHass 3aBHCHMOCTh (QYHKIHA. Teopema O CTpyKType
obmero peuieHus. JluHelHble onxHOponHble AupdepeHLualbHble ypaBHEHHUS C
MOCTOSTHHBIMU KO3 unmeHTamMu. XapakTepucTuieckoe ypaBHeHHe. Tpu ciaydas KOpHEl
XapaKTepUCTUYECKOr0 ypaBHeHUs. JIuHeiHble HeoaHOpoaHble JuddepeHaIbHble
yYpaBHEHHs BTOpPOro IOpsAJKa, TEOpeMa O CTPYKType oOuiero pemeHus. Meroa
HEOIPECIIEHHBIX KO3 PHUIIHEHTOB peleHus JMHEUHOTO HEOJTHOPOJHOTO
(g QepeHInanbHOTO YPaBHEHUSI C TOCTOSHHBIME Kod(dunuentamu. MeToa Bapuanuu
Npou3BOJbHOM MOCTOSIHHOM. [loHsATHE O cucremax nud¢epeHIuanIbHbIX YypaBHEHUH.
PemreHne HOpPMaJIBHBIX CHUCTEM YpPAaBHEHMH IEPBOr0 MOPSAKA METOAOM MCKIHOYEHUS
HEU3BECTHOM.

Uucnossle psabl. CxomumocTh W cymma psaga. HeoOxoaumblii mpu3HAK CXOAMMOCTH.
CpoiictBa uucnoBbIX psAnoB. Jlocrtarounsle mnpusHaku pspoB [amamOGepa, Koy,
UHTErpanbHbll  npu3Hak. llpusHaku cpaBHeHus. ['apmoHMueckuii, 0OOOIIEHHBIH
rapMOHUYECKUH, TeoMeTpuUecKuil psia. 3Hakodepenytomuecs psabl. [Ipusnak JleiiOnuna.
3HaKonepeMeHHbIe PIbl. AOCONIOTHAS M YCIOBHAs CXOAUMOCTh. DYHKIIMOHAIBHBIE PSIJIBL.
Crenennsle psbl. Teopema AGens. Panuyc u 061acTh CXOAMMOCTH CTENIEHHOTO psfa.
Knaccudukanus codpituii. Kimaccuueckoe, cTaTUCTHYECKOE, TEOMETPUIECKOE ONPEICTICHIE
BEPOSTHOCTU. DJEMEHThl KOMOMHATOPUKH: MEPECTAHOBKU, COYETaHUs, pa3MeEIICHus.
HeiictBust Haxg coObiTusiMU. Teopema CiOXKEHMsI BEPOSITHOCTEH. YCIOBHas BEPOATHOCTD
cobbiTus. Teopema ymHOXKeHuUs: BeposiTHocTel. HezaBucumble coObitusi. @opmyrna NOIHON
BeposiTHOcTH. Popmyna beiieca. lloBTopHble He3aBHCHMBIE HCHBITaHUA. DOpMyIIbI
bepnyiu, Ilyaccona.

JIMCKpeTHBIE Cly4YaiiHble BEUYMHBL. 3aKOH pacmperefeHus W (yHKIUsS pacrpeaeeHuUs.
MatemaTHuecKkoe OKHUIAHNUE U IUCIIEPCHUsT JUCKPETHOM CIIy4allHOM BEJIMYMHBI.
HenpepsiBHble  citydaiiHble  BenuuuHbL.  @DYHKIUA  pacHpefclieHHsT U IUIOTHOCTh
pacnpeneneHus. MaremMaTH4ecKoe OXHJaHWE M AMCIEPCUS HEIPEPhIBHOW CIIy4aiHOU
BEJINYMHBI.

IIpenmer © 3agauum  MaTeMaTHMYeCKOW CTaTUCTHKU. ['eHepaipHas M BBHIOOpOYHAs
COBOKYIMHOCTHU. (CTaTUCTHUECKOE paclpeieseHre BbIOOPKU. OMnupuueckas (yHKUIUSA
pacnpenenenus. Ilonmuron u rucrorpamMma. BbeiOopouHas cpeaHss W BbIOOpOYHast
mucnepcusi. CTaTUCTUYECKUE OLEHKM IMapaMeTpoB pacipeleneHus. TodedHas oOlLieHKa
MaTEMaTUYECKOI0 OKUJAHMs, JUCIIEPCUH, CPEAHETO KBAAPAaTUYECKOIO OTKIOHEHUS.
HHTepBanbHbIE OLEHKM IapaMETPOB HOPMAJIBHOIO  PAaCHpPENENCHUs, BEPOSATHOCTU
OMHOMMaJbHOTO  pacnpeneneHus.  JloBepurenbHbld  uHTepBan.  JloBepuTesbHas
BEPOSTHOCTb.

OCHOBHBIMU ~ CTpAaTETM4YECKUMHU OOpPa30BaTEIbHBIMU TEXHOJOTMSIMU SBJISIOTCS: JIEKLIMOHHBIE
3aHSTHSL, IPAKTUYECKHUE 3aHITHSI, TPOLELYPbl CAMOOOYUEHHUS.

B pamkax yka3aHHBIX TEXHOJOTHH NPUMEHSIOTCS TaKTUYECKHE 00pa3oBaTeIbHbIE TEXHOJOIHMH:
3aJaHus, KJIacCU4ecKas JIeKIIHs.



