AHHOTaNUA
padoueii nporpaMmbl 0011€00pa30BaTEILHOI0 Y4e0HOI0 NpeaMeTa
OVYIL.04 MartremaTnka
10 CHEIUAIBHOCTH CPEIHET0 MPOo(ecCHoOHaTILHOTO 00pa30BaHUs

35.02.05 ArpoHomus

1.1. O6s1acTh npuMeHeHus1 padoveil NPOrpaMmbl

Pabouas mporpamma yueOHOM AMCIUILUIMHBI SBJISETCS 4YaCThI0 OCHOBHOM
npodeccruoHanbHOM 00pa3zoBaTeabHOM MporpaMmel cnermaibHoctel CIIO.

[Iporpamma MOXET HCIONB30BATBCA JIPYTUMHU 0Opa30BaTEIbHBIMU
YUpeXKACHUSAMU MPOGECCUOHANTBHOTO U JOMOJHUTEIBHOTO 00pa30BaHuUs,
peanu3yloMU 00pa30BaTEIIbHYI0 POrpaMMy CpeaHero (MOJIHOT0) OOIIEro
oOpa3zoBaHus.

PabGouast mporpamMma OpHUEHTHpPOBAaHA Ha JOCTHUXKEHHUE CIIECTYIONINX
LETICH:

(¢popMupoBaHue NpeacTaBJIeHHMd O MAaTEMATHKE KaK YHHBEPCAIbHOM
S3BIKE HAYKH, CPEACTBE MOJICTUPOBAHMS SIBJICHUN M TMPOIIECCOB, 00 UIECAX H
METO/IaX MaTEMaTUKH;

pa3BuTHE JIOTUYECKOTO MBIIICHUS, IPOCTPAHCTBEHHOTO
BOOOpAXKEHUS, JITOPUTMUYECKON KYJIbTYphbl, KPUTUUYHOCTU MBIIUICHUS Ha
ypOBHE, HEOOX0AUMOM sl Oyayuieil npodecCHOHaIbHON e TebHOCTH, IS
MPOJIOJDKEHUS 00pa30BaHMUs M CaMOOOPa30BaAHUS;

OBJIajiIecHHe  MATEMATHYEeCKUMH  3HAHMSMH W YMEHUSIMH,
HEO0OXOMMBIMHU B TOBCETHEBHOMN KU3HU;

BOCNIMTAHUE  CPEACTBAMM  MaTeMaTUKH  KyJIbTypbl  JIMYHOCTH,
NOHUMAaHUsl 3HAYMMOCTH MaTEMaTUKU JUIsl HAYYHO-TEXHUYECKOIo Iporpecca,
OTHOIIEHUSI K MaTEeMAaTHKE KaK K YacTH OOIICUETIOBEYECKON KYJIbTYphl uepes
3HAKOMCTBO C UCTOpUEN Pa3BUTHSI MATEMATHUKH, 3BOJIOLMEH MaTeMaTHYECKUX

AJIEN.



1.2. MecTo padoyeii y4eOHOIl TMCHUILVIMHBI B CTPYKTYpe OCHOBHOI
npogeccnoHaIbLHONH 00pa30BaTEeJIbHON MPOrPaMMBbl: JUCHHUIUIMHA BXOAUT B
00111e00pa30BaTEIbHBINA UK.

1.3. Hean um 3agaum y4eOHOW JUCUMIUVIMHBI — Tpe0OBaHUA K
pe3yJbTaTaM OCBOEHHS AUCHUTIIUHBI:

B pesynbTaTe ocBoeHUs yueOHON AUCIUIUITMHBI 00YYarOIIUIICS JOHKEeH

yMeTh:

- BBINOJHATH apudmeTHyecKkue JEHUCTBUA, cOYeTas YCTHBIE W
MMCbMEHHBIC TIPUEMBI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOJUTh
3HAUCHUS JiorapudMa, HCIONB3ys TPH HEOOXOJUMOCTH BBIUYHCIUTEIHHBIC
YCTPOMCTBA;

- TIPOBOJUTHL IO W3BECTHBIM (pOpMyJIaM W TpaBUjIaM IMpeoOpa3OBaHUS
OYKBEHHBIX BBIPOKCHHM, BKIIFOYAIONINX CTEMECHU, PaJUKaNIbl, JJOTapudMbl U
TPUTOHOMETPUUECKHE PYHKIUU;

- ONpeAeNaTh 3HA4YCHWE (YHKIUHA TI0 3HAYCHHUIO apryMeHTa IIpH
pa3IUYHBIX CrIOoco0ax 3aMaHus QyHKINN;

- CTpOUTH TpadUKN U3YYCHHBIX (PYHKITUN;

- ONHWCHIBATh MO TpaduKy W B MPOCTEHINHMX Cchaydasx Mo ¢Gopmyrie
MOBEJCHUE U CBOWCTBa (YHKIMH, HAXOAuTh MO0 Tpaduky (QYHKIIUU
HanOOJIBIITE M HAMMEHBIITNE 3HAUCHHUS;

- pemiatb ypaBHEHHS, MPOCTEUIINE CUCTEMbl YPAaBHEHHM, HCIOJIb3YS
CBOMCTBa (DYHKIIMI U UX TPA(UKOB;

- BBIYMCIIATH ITPOU3BOJIHBIC M TIEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHHA,
WCITIOJIb3YsI CIIPABOYHBIE MaTePUAIIbI;

- WCCIIEIOBATh B MPOCTEHIMX ciaydasx (YHKIMH Ha MOHOTOHHOCTb,
HAXOJUTh HAauOOJbIIee U HAMMEHbIlIee 3HaYeHUs1 (PYHKIMM, CTPOUTh Tpaduku
MHOTOWICHOB M TPOCTEHIINX PalUOHATBHBIX (DYHKIIMI C HCMOJIH30BAHUEM

arrapara MaTeMaTHU4CCKOro aHajin3a,



- BBIYMCIIATH B MPOCTEHIIMX ClIydasx IUIOIIAA C HCIIOJIb30BAHUEM
epBOOOPA3HON;

- pemwaTe panUoHaJbHbIE, IIOKa3aTelbHblE M Jorapudmuueckue
YpaBHEHHUS U HEPABEHCTBA,  NPOCTEHIINE  HppalMOHAIBHBIE U
TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;

- COCTaBJISITh YPAaBHEHUS U HEPABEHCTBA IO YCIIOBUIO 33]1a4H;

- HWCIOJIb30BaTh JUIg TNPUOMMKEHHOTO PpELICHUS YpaBHEHHH U
HEPABEHCTB IrpapuuecKuil METO;

- u3o0pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXXECTBA pELICHUN
MIPOCTENIINX YPABHEHUM U UX CUCTEM;

- pemath IpocTeiine KOMOMHATOPHBIE 3a/layd METOAOM Iiepebopa, a
TaK)Ke C MCIIOJIb30BAHUEM M3BECTHBIX (DOPMYIT;

- pacro3HaBaTh Ha YepTekax U MOMACNAX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUSIMU;

- ONHCHIBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, ApTYMEHTHPOBATH CBOU CYXJACHUS 00 3TOM PacloIOXKEHHUH;

- aHaJU3UpOBaTh B MPOCTEHIIMX CIIydasX B3aWMHOE paCHOJIOKEHUE
0OBEKTOB B MPOCTPAHCTBE;

- U300pakaTb OCHOBHbIE MHOTOTPAHHUKU U KPYIJIbIE TEJa; BBIOJIHATH
YepTEeXH 1O YCIOBHIM 3a/1a4;

- CTPOUTH IPOCTeHIINe ceueHus: Kyoa, MpU3Mbl, TUPAMU/IBL;

- pewarh IUIAHUMETPUYECKUE U MPOCTEHIINE CTEPeOMETpUUECKUe
3aa4d Ha HAXOXJICHHWE TeOMETPUYECKHUX BEIWYUH (IJIUH, YIJIOB, IUIOMAICH,
00BEMOB);

- WCHONB30BaTh MPU  pEHICHHMH  CTEPEOMETPUYECKHX  3ajad
TUTAHUMETpUUeCKHe (DaKThl M1 METO/IbI;

- MPOBOJUTH JI0KA3aTeIbHbIE PACCYKIIEHUS B XOJI€ PEIICHUS 3a/1aY;

3HATH/MMOHUMATH:



- 3HAYEHUE MATEMATHUYECKON HAYKH JUJISl PELICHUS 3a7a4, BO3HUKAKOLINUX
B TEOPUU U MPAKTUKE; IIUPOTY U B TO KE BPEMS OTPAHUYEHHOCTh TPUMEHEHHUS
MaTeMaTUYECKUX METOJOB K aHAJM3y U UCCIEAOBAHUIO MPOILIECCOB U SIBJICHUN
B IIPUPO/IE U OOIIECTBE;

- 3HAUYECHUE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIUX B CAMON MAaTEMaTHKE
JUIst GOPMHUPOBAHMS M PA3BUTHSI MAaTEMaTUUYECKON HAayKH; UCTOPUIO PA3BUTHUSA
MTOHSTHUS YHCIIA, CO3JaHHUSI MATEMATUYECKOTO aHAIIN3A;

- YHUBEPCAIBbHBIM XapakTep 3aKOHOB JIOTMKA MaT€MAaTHYECKHX
paccyXJIeHUi, HX TPUMEHUMOCTH BO BCEX O0JACTIX YEJIOBEUYECKOU
JESITEIbHOCTH;  BEPOSTHOCTHBIM  XapakTep  pa3jIUyHbIX  IPOLIECCOB
OKPYKaroLIEro MUpa;

HCII0JIb30BATh NMPUOOPETEHHbIE 3HAHUSA U YMEHHUS] B NIPAKTUYECKOU
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU:

- TPaKTUYECKUX pacueroB 1o GopmynaMm, BKiIo4as (HOPMYJIbI,
COJIep Kalllie CTENEHHU, paAuKalbl, JOrapudmbl U TPUTOHOMETPUUECKUE
GyHKIHUHA, WUCHOJB3YS TMPU HEOOXOJUMOCTH CIPABOYHBIE MaTEpHaIbl |
IIPOCTEUIIINE BBIYUCIIUTENBHBIE YCTPOMCTBA,

1.4 Buabl yueOHOM padoThI M 00bEeM Y4eOHBIX YaCOB

Buabl yueOHoi1 padoThI O06bem yacoB
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero): 415
Oobs13aTesibHAs Ay IMTOPHAS YueOHAasi HArPy3Ka (Bcero) 286
CamocrosiTesibHas padoTa o0yuawinercs (Bcero) 129

Hmozosasn ammecmauus 6 d)opme IK3ameHna

1.5 Coaep:xanue npeaMmera:

BBenenue

MaremaTuka B HAayKE, TCXHHUKEC, OKOHOMHKC, I/IH(l)OpMaL[I/IOHHBIX
TEXHOJIOTUAX U HpaKTquCKOﬁ ACATCIIBHOCTMU. HeJ'II/I N 3aJa41 HU3YUCHHA

MateMatuku npu ocBoeHuu npodeccuii CI10 u cnenumansHoctei CIIO.




anredpa

Pa3BuTre noHsTHS O YKCIie

Lenpie w®  pauudoHalnbHble  4ucha.  JIeHCTBUTENBHBIE  YHUCIHA.
Lpubnusicennvie gvruucienus. Komnnexcuvie uucaa.

Kopuu, crenenu u norapudmsl

Kopuu m cremenn. KopHu HaTypanbHOW CTENEHM W3 YHCIA U HX
cBoiicTBa. CTENEHN C palOHAIBHBIMH MTOKA3aTEeNSIMU, UX CBoicTBa. CTeneHn
C IEHWCTBUTEIBHBIMU MOKazaTelsiMu. Ceolicmea cmenetu ¢ 0eucmeumelbHbiM
noxkasameinem.

Jlorapupm. Jlorapudpm yumcaa. OcHoBHOe Jorapupmuueckoe
TOX1ecTBO. JlecsTuuHble U HaTtypayibHble Jiorapudmel. [IpaBuna newctBuii ¢
norapupmamu. [lepexoq kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanune ajaredOpamvyeckux Bbipaxenuil. IIpeoOpa3zoBanue
pallMOHAJIBHBIX,  HUPPALMOHAJIBHBIX  CTENEHHBIX,  IIOKA3aTEIbHBIX WU
Jorapu(pMUYECKUX BBIPAKEHU.

[IpakTrueckue 3aHATUA

Apudmernueckue JNEUCTBUS HaJl YU CIIaMH, HaXO0XICHUE
NPUOJMKEHHBIX 3HAYEHMH BEJIIMYMH W  TOTPEIIHOCTEH  BBIYMCIICHUMN
(a0COMIOTHOM ¥ OTHOCUTENIBHOMN ), CPABHEHHUE YHUCIOBBIX BHIPAKCHHM.

Beluncnenne uW  CpaBHEHHME KOpHEH. BBbIOnHEHHE pacueTroB ¢
paguKalaMu.

Pemienne wppanvoHanpHbIX ypaBHeHUM. HaxoxaeHue 3HadYeHUU
CTEIIEHEW C palMOHAIIBHBIMU  MoOKazaTensamMu. (CpaBHEHUE  CTEICHEH.
[IpeoOpazoBanms BBIPAKCHUH, COJZIEpKAIUX CTEIICHU. Pemenue
[I0KA3aTeIbHbIX YPABHEHUN.

Pemenune npukiiagueix 3amay.

Haxoxnenue 3HadeHuit jgorapudMa MO TPOU3BOJILHOMY OCHOBAHHUIO.
[lepexox OT OJHOrO OCHOBaHUS K JpPYyroMy. BbIYuCIE€HHE W CpaBHEHUE

norapupmoB. JlorapupMupoBaHue U MOTEHIIMPOBAHUE BHIPAKESHUN.



[TpubnuKeHHbIE BBIYMCICHUS U PEILICHUs TPUKIAIHBIX 3a/1ay.

Pemmenne norapumMuueckux ypaBHEHHIA.

OCHOBBI TPUrOHOMETPUN OcHOBHBIE NOHATHUSA

Pannannas mepa yrna. BpamarensHoe nBuxkeHue. CHHYC, KOCHHYC,
TAHI€HC ¥ KOTAHT'€HC YUCIIa.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA

@opmynsl npuseneHus. Dopmynsl cnoxeHus. PoOpMyIbl  yIBOECHUSA
Dopmynvbl NOOBUHHO20 Yeid.

[Tpeobpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKEHHI

[IpeoOpazoBaHnre  CyMMbl  TPUTOHOMETPUYECKUX  (PYHKIMH B
IPOU3BEICHUE U IIPOU3BEACHUS B CYMMY. Bulpasicenue mpucoHoMempudeckKux
@yHKYUTi Yepes maHneeHc NOI0BUHHO20 apeyMeHmd.

TpuroHoMeTprUECKrE ypaBHEHHS U HEPABEHCTBA

[Ipocreiimme  TPUTOHOMETPUUECKHE  YPaBHEHMSI. IIpocrenmue
TPUTOHOMETPUYECKNE HEPABEHCTBA.

OOpatHble TpUTOHOMETpHUUECKHE (YHKIMH. APKCUHYC, apKKOCHHYC,
aApKTaHT€HC.

[IpakTrueckue 3aHATUS

PanuaHHbIli METOJ M3MEpPEHHs YIIJIOB BPALICHUS U CBA3b C I'PalyCHOMU
MEpOi.

OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJbl CIOKEHUS,
yIBOEHUs, MpeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUUECKUX (YHKIHUN B
NpPOU3BEICHUE, TNPeoOpa3oBaHUE  NPOUZBEIACHUS  TPUTOHOMETPUUYECKHX
byakumii B cymmy llpocreiiniue TpUTOHOMETPUYECKUE YpaBHEHUS U
HEPABEHCTBA.

OOparHble TPUTOHOMETPUYECKHE (PYHKIMU: APKCHUHYC, APKKOCHHYC,

apKTaHTEHC.
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®YHKIMU, UX CBOMCTBA U TPAGUKU

@yukuun. O6nacTe ompeneraeHus U MHOXKECTBO 3HAuYeHUH; rpadux
byHKIIMA, TIOCTpoeHUE TpadukoB (YHKIUH, 3aJaHHBIX PA3THYHBIMHU
criocobamu.

CaoiictBa (¢yHkumu. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTb,
OTPaHUYECHHOCTh, MEPUOIUYHOCTh. [IpoMexXyTKH Bo3pacTaHus M yObIBaHUS,
HaumOoJIbllIeE W HaUMEHbIIEe 3HAYeHUs, TOYKU IKcTpemyma. ['paduueckas
uHTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBHCHMOCTEH B pPEabHBIX
mpolieccax M SBJICHHSIX. ApudmeTnueckue omnepauud Hajad (QYHKIUSIMU.
Cnoxnas QyHkuus (komnosutus). [lonsamue o nenpepvigHocmu yHKYUU.

OoOpatHble pynknumn. OOmacTe ompeneicHuss U 00JaCTh 3HAYCHUH
oOpatHoit pyukimu. ['paduk o6paTHON GHYHKIUU.

CreneHHsble, MOoKa3aTebHbIE, norapudmuyeckue u
TpuUroHomeTpuueckue GyHkiuu. OO6paTHbIe TPUTOHOMETPUUYECKHE (DYHKIIUH

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust rpadukoB. IlapamienbHblii MNEPEHOC, CUMMETPUS
OTHOCHUTEJIIBHO OCEM KOOpJAMHAT M CHUMMETPHUS OTHOCUTEJIBHO Hayaia
KOOPAMHAT, CHMMETPHUSI OTHOCUTENIBHO MPAMOUN y = X, PACTSKEHUE U CHKATUE
BJIOJIb OCEW KOOPAUHAT.

[IpakTrueckue 3aHATUA

[IpuMephl 3aBUCUMOCTEN MEXKITY MEPEMEHHBIMU B peaIbHBIX MpoIlleccax
U3 CMEXHBIX mpeametoB. Ompexnenenue ¢yukmuii. [locTpoenue u uTeHue
rpadukoB  pynkumit. HccnemoBanue Qynkumu. CBONCTBa JTUHEWHOM,
KBQJIPaTUYHOW, KYCOYHO-TMHEHHOM ©  JpoOHO- JIMHEWHOW  (YHKIIHIA.
HemnpepriBabie u nepuogunyeckue (pynkimu. CBoiicTBa u rpaduKu CHHYCA,
KOCHMHYyCa, TaHreHca M KoraHreHca. OOpaTHble (QYHKIMM W UX TpaQuKu.
OOpartubie  TpuroHomerpuueckne ¢ynkiuu. [IpeobpazoBanus rpaduka

¢bynkuuu. ['apmonnyeckue konedanus. [lpuknanneie 3agaum.
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[Toka3zaTenbHble, JOrapudMHUUECKUE, TPUTOHOMETPUUECKHE YpaBHEHUS
U HepageHcmeda.

HAYAJIA MATEMATHUYECKOrO AHAJIN3A

IMocaenoBareabHocTu. CrnocoObl 3aJaHMsi W CBOMCTBA YHCIOBBIX
nocienoBatenbHocTed.  [lonamue o  npedene  nocnedo8amenbHOCHU.
CywecmeosaHnue npeoena MOHOMOHHOU 02PAHUYEHHOL NOCIe008aAMENbHOCIU.
CymMupoBaHue MOCJIEIOBATEIbHOCTEM. beckoneuHo yObIBaroIast
reOMETPUYECKASI IPOTPECCUS U €€ CYMMA.

IIpousBoanas. [louarue o mpou3BOAHON (PYHKIIUH, €€ TEOMETPUIECCKUI
u (usnueckui CMBICI. YpaBHEHHE KacaTelbHOW K Tpaduky (yHKIUU.
[IponsBoaHbIE CyMMBI, Pa3HOCTH, IIPOMU3BEACHM:A, 4acTHbE. [IponsBomHbIe
OCHOBHBIX  JJIEMEHTApHbIX  (QyHKUuH. I[IpuMeHeHuWe MNpPOU3BOJHOM K
UCCIeIOBaHUI0 (DYHKIUNA U MOCTPOEHUIO TpaduKoB. [Ipouzsoousvie obpammoi
dyHKyuU u KomMnouyuu QyHKyuu.

[IpuMepbl UCITONB30BAHUSA ITPOU3BOIHOM ISl HAXOKICHUSI HAWITYYIIETO
pelieHrs B IPUKIIAIHbIX 3aa4ax. Bropas mpon3BoiHas, €€ TeOMETPUUECKUN 1
¢uznueckuit cmbica. HaxoxxneHwe ckopocTd Ui Ipolecca, 3aJaHHOTO
bopmyoii U rpaduKOM.

IlepBooOpa3Has u uHTerpaJ. [IlpumMmeHeHre onpeneneHHOro HHTerpana
JUIS. HAXOXJCHUS TUIOIIAJAN KPUBOJIMHENHOW Tpanenuu. @opmyna HeroTroHa—
Jletonuma. [IpuMepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.

[IpakTrueckue 3aHATUA

YucnoBas mNoOCIEI0BaTENbHOCTh, CIOCOOBI €€ 3a/laHusl, BbIYUCICHUS
YIeHOB mocienoBaresnbHOCTH. [Ipenmen mnocnenosarenbHOCTH. beckoHEUHO
yObIBaIOIIasl TeOMETpUYEcKasi IPOrpeccHsl.

IIpon3BOHAS: MEXAaHUYECKUNU U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHenue xkacatenpbHOM B obOmem Bume. [lpaBuna u  dopmyss
muddepeHurpoBanus, Ta0dWIa TPOU3BOAHBIX AJIEMEHTAPHBIX (YHKLIHUM.

UccnenoBanre (QyHKOMM ¢ TMOMOIIBIO  MpOW3BOmHOW. Haxoxmenue
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HauMOOJIbIIEr0, HAMMEHBIIET0 3HAYEHHS W OKCTPEMAJIbHbIX 3HAYEHUU
byHKIUH.

Nuterpan u  mnepBooOpazHass. Teopema  Hprorona—IJleitOnua.
[IpumMeHeHue uHTerpasa K BBIYUCICHUIO (PU3UYECKUX BETMYUH U TUTOIIA IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHenus 7| CHCTEMBI YPaBHEHMH. PaunonasnbHebie,
UppalMOHAIbHbIE, TOKA3aTeIbHBIE W TPUTOHOMETPUYECKHE YPABHEHUS U
CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIpUEMBI UX peEIICHHUS (Pa3lIOXKEHUE HAa MHOXKHTEIH,
BBEJICHHE HOBBIX HEU3BECTHBIX, MMOJACTAHOBKA, TpadUuecKuii METO).

HepaBencrBa. PanuonanbHble, MppAalMOHAIBHBIE, ITOKA3ATEIbHBIE H
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnoab3oBanue cBOMCTB U rpagukoB (PYHKUMH IPUH PelICHUU
YPaBHEeHUIl MW HepaBeHCTB. Meron wuHTepBaioB. M300paxkeHnue Ha
KOOPJAWHATHOM IIJIOCKOCTH MHOYKECTBA PEUICHUN YPABHEHUM UM HEPABEHCTB C
JIBYMSI IIEPEMEHHBIMU U UX CUCTEM.

[IpuknagHbie 3a0a4n

[IpumeHeHne MaTEMAaTUYECKUX METOIOB ISl PELIEHUS COAEP)KATEIbHBIX
3aJ1ay U3 pa3aIuvHbIX 001acTel HAyKH U MPAKTUKHU.

NuTepnperanus pe3ylibraTa, y4eT peajabHbIX OTPAHUYEHUM.

[IpakTrueckue 3aHATUA

Kopuu ypaBHenuii. PaBHOcCWIBHOCTH ypaBHeHHiM. [IpeoOpazoBanue
YPaBHCHUM.

OcHOBHBIE NIPUEMBI PELIEHUS YPABHEHUH. PellleHne cucTeM ypaBHEHHUI.

Hcnonb3oBaHue CBOWCTB U TpapuKoB (QYHKUUMNA [ pEHIeHUs

YPaBHEHUM U HEPABEHCTB.
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KOMBHUHATOPUKA, CTATUCTUKA " TEOPUA
BEPOSTHOCTEM DieMeHTh KOMOHHATOPUKH

OCHOBHBIE TIOHSTHS KOMOMHATOPWUKHM. 3aJayd Ha [OJACYET 4Yucia
pa3MellleHnid, TepecTaHOBOK, coueTaHud. Pemienune 3amau Ha mepebdop
BapuanToB. @®opmyna OwnHoma Hpiorona. CBolicTBa OWHOMHUHAIBHBIX
koapdurmenTos. Tpeyronbuuk [ackans.

DneMEeHThI TEOPUH BEPOSATHOCTEN

CoObiTHE, BEPOSATHOCTH  COOBITHSA, CIIOKEHHE U  YMHOXCHUE
BeposiTHocTel. [loHATHe O He3aBUCUMOCTH cOObITUH. JIMCKpeTHas ciy4yaiHas
BEJINYMHA, 3aKOH €€ pacupenesieHus. YucaoBble XapaKTEPUCTUKHU TUCKPETHON
ciy4vaitHoi BennuuHbl. [loHATHE O 3aKOHE OOJIBIIUX YKCET.

DJIEMEHTBl MATEMAaTHIECKON CTaTUCTUKHU

[IpencraBnenne  gaHHBIX  (TaOMUUBl,  AUMarpaMMbl,  rpaukH),
reHepalbHas COBOKYIIHOCTb, BBIOOpKA, cpenHee apu(pMeTH4ecKoe, MeauaHa.
[ToHnsiTe 0 3aga4ax MaTEMaTUYECKOW CTATUCTHUKH.

Pemienne mnpakTUyeckux 3aJady C IPUMEHEHHEM BEPOSITHOCTHBIX
METO/OB.

[IpakTrueckue 3aHATUS

Hcropust pa3BUTHS KOMOMHATOPUKH, TEOPUHM BEPOATHOCTEH U
CTAaTUCTUKKA W MX POJb B  pPa3IM4HbIX cepax  4YeIOBEYECKOH
*KuszHenearenbHocTH. [IpaBuna komOuHatopuku. Pemienne KOMOWHATOPHBIX
3aga4y. Pa3memienus, coderaHuss M NEpPecTaHOBKU. buHomM HproTOHa U
TpeyrosibHuK [Tackamns. [Ipuknanssie 3agaumn.

Kiraccuueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEM,
TEOpEMA O CyMME BEPOSATHOCTEW. Brruuciienue BepostTHocTeu. [IpuknamgHbie

3agauu. [IpencraBnenne YMCIOBbIX JaHHBIX. [[pUKIagHbIe 3a0a4u.
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rEOMETPHUA

[IpsiMbI€ U IIITIOCKOCTH B IPOCTPAHCTBE

B3anmHOe  pacnonokeHue  ABYX ~ NPSAMBIX B NPOCTPAHCTBE.
[TapajutesIbHOCTh  MPAMOM M IUIOCKOCTU. IlapajuieslbHOCTh  IIOCKOCTEH.
[leprieHIUKYISIPHOCTh NPSIMOM M IJIOCKOCTH. llepreHauKyssp W HAaKIOHHAS.
Yron Mexay OpAMOM M IUIOCKOCThIO. JIByrpaHHBIM yroj. YTOJI MEXIYy
IJIOCKOCTAMM. [lepnenauKyasspHOCT ABYX INIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUsl MPOCTPAHCTBA:  MapauIeNIbHBIN
IIEPEHOC, CHMMETPHS OTHOCUTEINIBHO INIOCKOCTH.

[TapamnensHoe MpoekTupoBaHue. [11ouadb opmo2oHaAnIbHOU NPOEKYULU.
N300paxeHne npocTpaHCTBEHHBIX (UTyp.

MHororpanHuKu

Bepuunel, pedpa, rpanu MHororpanHuka. Pa3zBepTka. MHororpaHsabie
yTiibl. BhITyKIIble MHOTOTpaHHHUKHU. Teopema ditepa.

[Tpusma. Ilpssmas wu  wmaknonnas tnpusma. IlpaBunbHas npusMa.
[Mapamnenenunen. Kyo0.

IIupamupna. [IpaBunibHas nupamMuaa. Y cedyeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapajuieienunese, B Ipu3Me U MUpaMu/Ie.

Ceuenust ky0a, IPU3MbI U TUPAMUJIBI.

[IpencraBnenne o mHpaBUIBHBIX MHOTOTpaHHUKAX (TeTpa’ipe, Kyoe,
OKTa3pe, A0JEKa’Ape U UKOCASPE).

Tena 1 TOBEPXHOCTH BpallCHUS

Humuuap u koHyc. YceueHHbIM kKoHyc. OCHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyiouias, pa3BepTka. (OceBble CEUYEHHS U CEUYCHHS,
NapasuiesIbHbIE OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. KacarenpHas mocKocThb K cdepe.

N3mepenus B reomeTpun

O6neM u ero uzmepenue. Muarterpanbaas opmyna oobema.
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®opmyibl 00beMa KyOa, IPSMOYTOJIbHOTO Mapajuielienuieia, MPU3MBbl,
uuHapa. Popmynsl 00beMa NUpaMHUAbl M KOHyca. DopMyibl ILIOIIAIN
MOBEPXHOCTEH HMIMHApa U KoHyca. Dopmynbsl oObeMa mapa W IUJIOMIATU
cdepsl.

[Tonobue Ten. OTHOLIEHUS TUIOIMIANACH TMOBEPXHOCTE ©U 00BEMOB
MMOJIOOHBIX TEJI.

KoopaunaTel 1 BEKTOpBI

[IpsimoyrosibHast (leKapTOBa) CUCTEMa KOOPJAWHAT B MPOCTPAHCTBE.
dopMyiia pacCTOSTHUS MEXTYy ABYMSI TOUKaMU. Y paBHEHUS CPEPDI, ni1ocKocmu
U NPAMOU.

Bexropbl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. Cl10KEHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio0. PasiioxkeHne BEKTOpa 10 HAaIIpaBJIEHUSIM. Y TOJ
MEXKIy AByMs BeKTopamHu. lIpoekuns BekTopa Ha ock. KoopanHaTel BEKTOpA.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOPIUHAT U BEKTOPOB MPH PEIICHUH MATEMATUYECKUX
Y TIPUKIJIAJIHBIX 3a]1a4.

[IpakTrueckue 3aHATUA

[Ipu3HaKyu B3aMMHOTO PACTIOJIOKEHUS MPSIMBIX. YTOJI MEXKIY MPSIMBIMHU.
B3auMHOe pacnosiokeHue npsAMbIX U IUlockocted. llepnenmukynsap u
HAKJIOHHASI K TIOCKOCTH. YTOJ MEXAY NPSMOM M IIIOCKOCThIO. Teopembl o
B3aMMHOM pACHOJIO)KEHUU MPsIMOM M IUIOCKOCTH. Teopema 0O Tpex
MEPIECHIUKYIISIpaX.

[Ipu3Hakn ¥  CBOWCTBAa TApPAIEABHBIX W  NEPHECHAUKYISIPHBIX
IIJIOCKOCTEN.

PaccrositHne OT TOYKM [0 IUIOCKOCTH, OT NPAMOM MO IUIOCKOCTH,
pACCTOSTHUE MEXIY IUJIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMH,

MEX Iy MTPOU3BOIHLHBIMU (PUTYpaMH B IPOCTPAHCTRBE.
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[TapannenbHOE MPOEKTHUPOBAHUE U €r0 CBOWCTBA. Teopema o niowaou
OPMO2OHANBLHOU NPOEKYUU MHO20Y20bHUKA. B3auMHOE pacIoioKeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buabl MHOrorpaHHukoB. Mx wu3o0paxenus. CeueHus,
pa3BEpTKA MHOTOTPAaHHUKOB. llnomaae moBepxHocTH. Buasl cummerpuil B
npocTpadncTBe. CUMMETpUs TeN BpalleHUsT U MHOTOTPaHHUKOB. Bpruncienue
IJIOIIAAEH U 00BEMOB.

Bekropel. JlelictBus ¢ BekTopamu. JlekapToBa cuCTéMa KOOPAWHAT B
IIPOCTPAHCTBE.

VYpaBHEeHHE OKpPYXHOCTH, cQepbl, IUIOCKOCTH. PaccTositHue wmexnay
Toukamu. JIeHcTBUS C BEKTOpamu, 3aJaHHbIMU KoopJauHatamu. CKalsipHOE
MPOM3BEICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE TMPSAMOM U IUIOCKOCTH.
Hcnonp30BaHne BEKTOPOB IIPHU AOKA3ATENBCTBE TEOPEM CTEPEOMETPHH.

J{ns BHEAyIUTOPHBIX 3aHATHI CTyIEHTaM Hapsiy C pEIICHUEM 3aJad U
BBINIOJIHEHUA  MPAKTUYECKUX  3aJaHUM  MOYKHO  MPEJIOKUTh  TEMBI
UCCJIEIOBATENLCKUX U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO Cepuid
OTZEJIbHBIX MEJIKUX 33J1a4 U YNPaKHEHUI MPEeIiaratloTcsl CIOKETHbIE 3aaHusl,
TpeOyrolme IUTEebHOW paboThl B paMKax OJHOM MaTeMaTH4YeCKOu
CUTyallul. DTU TEMbI MOTYT ObITh KaK MHIWBHUAYyaTbHBIMHU 33JaHUSIMU, TaK U
IPYNIOBBIMU JJIsI COBMECTHOT'O BBITTOJTHEHUS UCCIIEAOBAHMS.

[Ipumepnabie Tembl pedeparoB  (IOKIAZAOB), HCCIEIOBATEIBCKUX
IIPOEKTOB

. HenpepoiBHbIE ApOOH.

. HpI/IMeHeHI/Ie CIOXHBIX IIPOOCHTOB B 3KOHOMHUYCCKHUX paculTax.



[TapannenbHOE TPOSKTUPOBAHUE.

Cpe,[[HI/IC SHAYCHUSA U UX IIPUMCHCHUC B CTATUCTHKC.

BCKTOPHOC 3aIaHUC ITPAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

CrnoxeHre TapMOHMYECKHUX KOJICOAHMIMA.
I'padmdeckoe pemeHue ypaBHEHU U HEPABCHCTB.

HpaBI/IJII)HLIC H ITOJIYIIPAaBUIJIbBHBIC MHOTOI'PAHHUKH.
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