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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCIHHAITINHBI
«MaremaTuka»

1.1. Ob61acTh NPUMEHEHHUS POrPAMMBI

PaGouass mporpamma  00mieoOpa3oBaTeNbHOW  Y4EOHOW  JUCITUTUIMHBI
«MaTemaTHKay MpeAHa3HaueHa JIJs MU3yYeHHUs MaTeMAaTUKH B MPoQecCHOHATbHBIX
oOpazoBatenbHbix  opranmzamusx CIIO, peammsyroomux  00pa30BaTeIbHYIO
nporpaMmy CpeaHero ooiiero oOpa3oBaHUs B Mpefeiaax OCBOEHUS OCHOBHOM
npodeccuoHanbHOM 00pazoBarenbHoi mporpammbl CITO (OITOIT CITO) Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOJTOTOBKE CHEIMAIMCTOB CPEAHETO 3BEHA.

[Iporpamma y4yeOHOW JOUCHMIUIMHBI «MaTemaTuka» SBISETCS YacThblO
NPUMEPHOH OCHOBHOM MpodecCHOHANIBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
coorBercTBUU ¢ PI'OC.

[Iporpamma yuyeOHOW AMCHMIUIMHBI MOMET OBITh HCIOJNb30BaHa B
po(heCcCHOHATLHOM MOATOTOBKE CTYIEHTOB.

1.2. Mecro aMCHMIUIMHBI B CTPYKType OCHOBHO mnpodeccuoHAIbHOM
00pa3oBaTeIbHOI MPOrPpaMMBbI:

VYuebnas nucnumimHa «Marematukay SBISIETCS YYEOHBIM MPEIMETOM
oOsi3aTenpHOM mpenMeTHOM obOnactu «Matematuka u uHpopmatukay OI'OC
cpeaHero o0IIero 0opa3oBaHusl.

B mpodeccuonanbHbIx 00pa30BaTENbHBIX OPTraHU3AIUAX, PEATUIYIOLIUX
00pa3oBaTeNbHYI0 TMPOTpaMMy CpeaHero ooOImero oOpa3oBaHusi B Mpenaesax
oceoeHust OIIOIT CIIO nHa 06a3e ocHOBHOro ooOmiero oOpa3oBaHus, ydeOHas
nyucuuiuinHa «MaTteMaTtuka» u3ydaeTcsi B 0011eo0pa3oBaTeIbHOM IHMKJIE Y4eOHOTO
mana OITOIT CITIO Ha 6a3e 0CHOBHOTO 00111€eT0 00pa30BaHuUsI.

1.3. Hean u 3apa4m y4eOHOH AMCHUILIMHBI — TPeOOBAaHMSA K pe3yJbTaTam
OCBOEHHS TUCHUIINHBI:

Copnepxanne mnporpamMmbl «MaTeMaThka) HaNpaBICHO HA JIOCTHIKEHUE
CIEAYIOIIUX LeJIeH:

» obecrnieueHue CcHOPMHUPOBAHHOCTH TMPEJACTABICHUNH O COIHMAJIBHBIX,
KYJIBTYPHBIX U UCTOPUUYECKHUX (DAKTOpax CTAaHOBJICHUSI MATEMATHKU

» oOecrieyeHre CHOPMUPOBAHHOCTH JIOTUUECKOTO, QJITOPUTMUYECKOTO H
MaTEeMaTHYECKOTO MBIITUICHUS;

* o0ecrnieuenre chopMHUPOBAHHOCTH YMEHUI IPUMEHSATDH MOJTYUYCHHBIC 3HAHUS
NIPU PEIICHUH PA3INYHBIX 33/1a4;

 obecrnieueHue cPopMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMaTUKE KaK YacTH
OO0IIIeUeIOBEYECKON KYIbTYphl, YHMBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIMKCHIBATh U U3YUYaTh PEAIbHBIC TTPOLIECCHI U SIBJICHUSI.

B mporpammy BKIIIOUEHO CoOJiep>KaHHE, HAMPaBIEHHOE Ha (OPMUPOBAHUE Y
CTYJAEHTOB KOMIIETEHIIMH, HEOOXOAUMBIX [UIsl KauecTBeHHOro ocBoeHust OIIOII
CIIO Ha 6a3e OCHOBHOTO OOIIEr0 00pa30BaHUA C MOJIYYEHUEM CPEIHEro 0OIIero
oOpa3oBaHMsl IO MPOrpaMMe MOJATOTOBKM CHELMATUCTOB CPEIHEro 3BEHa
(IIICC3).



CopepxaHue y4yeOHOW AMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COAEPKATEIBHBIMU JIMHUAMHU 00YUEHHUSI MaTEMATHKE:

» anreOpanyeckas JUHUWSA, BKIIOYAIONIAsS CUCTEMATH3AIMIO CBEACHUN O
YHCIIax; U3yUYeHUE HOBBIX U 0000IIeHNE paHee U3YUEHHBIX Oomnepaluii (Bo3BeIeH e
B CTEINEHb, U3BJIEYEHUE KOPHS, JIOTapu(MHUpPOBAHUE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC M OOpaTHbIE K HUM); U3yUYEHHE HOBBIX BHUJIOB YHMCIIOBBIX BBIPRXKECHUHN U
dbopMys; COBEpPIICHCTBOBAHME MPAKTUYECKUX HABBIKOB W BBIYMCIUTEIILHON
KYJbTYpbI, PacUIMpeHHE M COBEPUICHCTBOBAHUE alreOpanveckoro amnmnapara,
chOpPMUPOBAHHOTO B OCHOBHOW IIIKOJE€, U €ro MNPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U MPUKIAJIHBIX 3a/1a4;

* TEOPETUKO-(DYHKITMOHAIIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATH3AlUI0 U
paciMpeHne CBeACHU 0 (PYHKITUSIX, COBEPIICHCTBOBAHNE IPAaPUISCKUX YMEHHI,
3HAKOMCTBO C OCHOBHBIMU HJESIMH M METOJaMH MAaTeMaTHYECKOro aHalv3a B
o0beMe, TO3BOJISIONIEM HCCIENOBAaTh dJJIEMEHTApHbIe (YHKIMM U peIiaTh
MPOCTEUIINE TEOMETPUIECKre, (PM3MUECKUE U IPYTHUE TPUKIIATHBIC 3a/1a4K;

* JIMHUS YpaBHEHHM W HEPAaBEHCTB, OCHOBAHHAasi Ha IMOCTPOEHUU U
UCCJIEIOBAHUM MATEeMAaTHYECKUX MOJIENEH, mepeceKaronascs ¢ anredpandyeckon u
TEOPETUKO-(DYHKIIMOHAILHOW ~ JIMHUSIMM W BKJIIOYAlOllas  pa3BUTHE, W
COBEPIICHCTBOBAHUE TEXHUKH alreOpanuecKux MpeoOpa3oBaHUM i peIIeHUs
ypaBHEHMI, HEPABEHCTB MU CHUCTEM; (OPMUPOBAHUE CIIOCOOHOCTH CTPOUTH H
UCCIIEIOBATh MPOCTEUIIINE MAaTeMaTUYECKUE MOJEIN MPHU PEIICHUH MPUKIIATHBIX
3aj1a4, 3a71a4 U3 CMEKHbBIX U CIEIUAIbHBIX JUCIUILINH;

* reoMeTpHUuYecKas JIMHMS, BKIIOYAIONIAs HArJISIAHbIE MPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax U U3yUYEHHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
IIPOCTPAHCTBEHHOTO  BOOOpa)XE€HHUs, pPa3BUTHE CIIOCOOOB  T'E€OMETPUUECKHUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOTO  METOJOB Il PEHICHUs
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4;

* CTOXacTUYecKash JIMHUS, OCHOBAaHHAs HAa Pa3BUTUU KOMOWHATOPHBIX
YMEHHM, MPEICTABICHUNA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaloIlEero MHUpA.

OcBoeHue coiepKanus yueOHOM JUCIUIUIMHBI «MaTeMaTuka»
00ecreunBaeT IOCTHIKEHHUE CTYJICHTaMU CIICAYIOIIUX pe3yabmamos:

* TUYHOCHIHDBIX.

— ¢(OpMHUPOBAHHOCThH TMPEJCTABICHUN O MaTeéMaTUKE KaK YHHBEPCAJIbHOM
SI3bIKE HAYKH, CPEJICTBE MOJICIMPOBAHHUS SIBJICHUW U MPOILIECCOB, UAESIX U METOJaX
MaTEMaTHUKH;

— T[IOHMMaHUE€ 3HAYUMOCTH MAaTEeMaTUKU MJi1 HAayYHO-TEXHHYECKOTO
nporpecca, CHOPMHPOBAHHOCTh OTHOIICHHUS K MaTreMaTHKe KaK K 4YacTH
oOIIIEYeIOBEUECKOM KYyJbTYphl 4Ye€pe3 3HAKOMCTBO C HCTOpHUEH pa3BUTHUSA
MaTeMaTHKH, DBOJIOIIMEH MaTEeMAaTHUECKUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBINUICHUS, IMPOCTPAHCTBEHHOIO BOOOpaXKEHUSI,
AITOPUTMUYECKOMN KYJIbTYPhl, KPUTUUYHOCTH MBIILJICHUS] HA YPOBHE, HEOOXOAUMOM
JU1s1 OyAy1ien mpogecCuoHaIbHON eI TENbHOCTH, ISl TPOIOIKEHNS 00pa30oBaHuUs
U caMO0Opa30BaHMUS;



— OBJIaJICHUE MAaTEMaTUUYECKUMH 3HAHUAMU U YMEHUSIMHU, HEOOXOIMMBIMU B
NOBCEHEBHOM KU3HU, JJI1 OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCLMILIAH
U JUCIUIUIMH TNPO(PECCHOHATBHOTO IMKJIA, JJIs MOJIy4eHHs oOpa3oBaHHs B
o0JacTsx, He TpeOYIONX yriyOJIeHHON MaTeMaTHYeCKOM MOATOTOBKH;

— TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHUCIE
caM000pa30BaHNI0, HA TPOTSKEHUM BCEW >KU3HU; CO3HATEIBHOE OTHOIIECHUE K
HENPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpodeccHnoHalbHON U
OOIIIECTBEHHOM ICATCIHLHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIBHOM TBOPYECKOH W
OTBETCTBEHHOU JI€SITEIbHOCTH;

— FOTOBHOCTD K KOJIJIEKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
0o0pa3oBaTeNbHOM,  OOIIECTBEHHO  IMOJIE3HOW,  Y4ueOHO-HCCIIEA0BATEIbCKOM,
POEKTHOM U JPYTUX BUAAX ACSITENbHOCTH;

— OTHOLIEHHE K NpOo(ecCHOHATBHOM NEATENbHOCTH KaK BO3MOXKHOCTU
ydacTuss B PELIEHUWH  JIMYHBIX,  OOILECTBEHHBIX,  IOCYJapCTBEHHBIX,
00I1IeHaIMOHATBHBIX TPOOJIEM;

* MemanpeomMemHuIx:

— YMEHHUE CaMOCTOSITEIBHO ONPENEISATh LENU AEATEIbHOCTH U COCTABIISATH
IUTaHBI  JIESITEIBHOCTH; CAMOCTOSITEIBHO OCYLIECTBIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEATENBHOCTD; HCIIONB30BAaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJNed W peaju3ald IUIAHOB JESTENbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— yYMEHHUE MNPOAYKTHUBHO OOIIATHCS W B3aMMOJIEWCTBOBATH B IPOILIECCE
COBMECTHON  JAESATENbHOCTH, YYMTHIBATH  MO3UIUU  APYIMX  YYaCTHUKOB
NeATeIbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(IUKTHI;

— BJAJCHHE HABBIKAMM I103HABATEJIbHOM, y4eOHO-UCCIIEI0BATEIbCKON H
IPOEKTHON JEsATeNIbHOCTH, HaBBIKAMM pPa3pelIeHUsl MpoOJeM; CHOCOOHOCTh HU
TOTOBHOCTb K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aad,
IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(OpPMALIMOHHO-
[IO3HABATEJIbHOM JESTEbHOCTH, BKIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHbIX
UCTOYHUKAX MH(OpMAlMM, KPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(POPMaIMIO, IOJTYyYaEMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

- BJIAJICHUE A3BIKOBBIMH CpPEJICTBAMH: YMEHHE SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHHUSI, UCIIOIb30BaTh aJIEKBAaTHBIE S3bIKOBBIE CPE/CTBA,

- BIIQJICHHME HaBBIKAMHM [I03HABATEIbHOW peICKCUU Kak OCO3HAHHS
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBAHMI{, TPAHMI] CBOETO 3HAHUS U HE3HAHHWs, HOBBIX ITO3HABATENIbHBIX 3a/1a4 U
CPEICTB JUISl UX JOCTHXKCHHUS;

- LEJNeyCTPEMJICHHOCTb B IOMCKaX M  NPUHATUU  PEILICHUH,
CO00pa3UTEIBHOCTh U UHTYULIUS, PA3BUTOCTD IIPOCTPAHCTBEHHBIX MPEACTABICHUN;
CHOCOOHOCTh BOCIIPUHMMATH KPAacoOTy M TapPMOHUIO MUDA;

* nPeOMEemHbIX:



— c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHUKE KaK YacTH MHPOBOU
KyJIbTYypbl W MECTE€ MaTeMAaTUKH B COBPEMEHHOM NMBHIM3ALMU, CHOCOOax
ONMCAHMUs SIBJICHUW PEaIbHOIO0 MUpPa HA MaTEMATUYECKOM SI3BIKE;

— c(hOpMUPOBAHHOCTh TPEACTABICHUNH O MATEMaTHUYECKHUX MOHATHUSAX Kak
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOLIMX OIKCHIBATH M U3y4aTb
pa3Hble IPOLECCHl W SBICHUs; NOHUMAHHE BO3MOXXHOCTHM aKCUOMATHYECKOIO
IIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUH;

— BJIQJICHUE METOJaMHU JI0KA3aTeJIbCTB U aJTOPUTMOB PEUICHUS, YMEHUE UX
IIPUMEHSITh, IPOBOJIUTH 10KA3ATEIIbHBIE PACCYKIACHUS B XOJI€ PELIECHUS 3a/a4;

— BIJIAJICHUE CTAaHJAPTHBIMU NIPUEMAMM pELICHHS PALUOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHHS W WUIKOCTPALUH PELICHHS YPaBHEHUU W
HEPABEHCTB;

—  c(opMHpPOBAaHHOCTH  MpPEACTABICHUM 00  OCHOBHBIX  MOHSTHIX
MaTeMaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
noBeieHue (PyHKUMN, HCHOJB30BaHUE MOJyYEHHBIX 3HAHMWA JUJISl ONMHUCAaHUSA U
aHaau3a pealIbHbIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMU IOHATUSAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAX; C(POPMUPOBAHHOCTb YMEHHUS
pacno3HaBaThb r€OMETpUYECKHE (PUTYypbl Ha 4YepTeXaX, MOJEISAX U B PEalbHOM
MUpE; NPUMEHEHHE W3YUYEHHBIX CBOMCTB T'€OMETPUYECKUX QUryp U hopmys ais
pEILIECHHsI TEOMETPUUYECKHUX 3a]1a4 U 3a/1a4 € IMTPAKTUYECKUM COJICPKAHUEM;

— c¢(hOpMUPOBAHHOCTh MPEICTABICHUNA O MPOLIECCAX U SABJICHUIX, UMEIOIINX
BEPOSTHOCTHBI XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MHpE,
OCHOBHBIX TMOHATHAX JJEMEHTAPHOW TEOPHM BEPOSITHOCTEM; YMEHUN HAXOJIWUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHUsSI COOBITUH B MPOCTEHIIMX MPaKTHYECKUX
CUTYyalUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHbIX BEJINUUH;

— BJIaJICHUE HAaBBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIBIOTEPHBIX IIPOIPAMM
IIPU pELEHUH 3a]1a4.

1.4. PexomeHnayemMoe KOJMYECTBO YACOB HA OCBOEHHME TPOrpaMMbl
AUCUHUITUHBI
MaKCUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 350 yacoB, B TOM UHUCIIE:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocst 16 yacos;
CaMOCTOSTEIILHON paboThl 0Oyuaromerocs 334 4acos.



2. CTPYKTYPA U IPUMEPHOE COJIEP’KAHUE YUEBHOM

JUCHUIIJINHBI
Marematuka

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOI padoThI

Bux yueOHoit padoThI Koauuecm
60 uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 350
Oo0s13aTeIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 16
B TOM YHCJIE:

JICKITUI 6

MPAKTUYCCKUE 3aHIATHS 10
CamocTosiTeibHasi paboTa o0yuarierocsi (Bcero) 334

2 cemecmp 8 ¢hopme NUCbMEHHO20 IK3AMEHA.

Hmozoeaa ammecmauus 6 popme: I cemecmp 6 popme KOHMPOIbHOU pabomul,




2.2. TemaTuyecKMH IJIAH M COAEPKAHUE YUeOHOU TUCHUILVIMHBI «MaTeMaTuka»

HauMeHoBaHMe Conep:xkanue yueOHOro MmaTepuasa, jJadopaTtopHbie padboThl U O6bem | YpoBeHb
pa3aeioB 1 TEM NPAKTUHYICCKHE 3aHATUA, CAMOCTOATECIbHAA paﬁoTa oﬁyqamlunxca qacoB 0CBOCHUA

Jexuus 1
MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HHHOPMAITHOHHBIX TEXHOJIOTHSIX U

Baenenue NPaKTUIECKOH esaTenbHOCTH. Llenn v 3a1aun n3ydeHusl MaTeMaTHKA B YUPEXKICHHUSIX !
cpenHero npodeccuoHaaILHOTO 00pa3oOBaHMUS.

Pa3nea 1. IloBTOpenue Copneprxanue yueOHOTO MaTepuana 12

0a3ucHOro MaTepuaja CamocrosrenbHas padora: 2

OCHOBHOI{ IIKOJIBI CrnosxeHre ¥ YMHOKEHHUE TIOJIOKUTENBHBIX U OTPUIATENLHBIX Yrcel. UNCIOBbIE OTHOIIICHHUS
u miporopiusi. OCHOBHOE CBOMCTBO nponopuuu. Jlecstuanas npoos. CinoxeHue u 12
BBIYMTAHUE NECATHUHBIX Ipobeit. [IporieHThl. OCHOBHBIE 3a1a4H HA MPOIEHTHI. DOPMYJIBI
COKpAIIIEHHOTO YMHOKEHHUSI.

Pasnea 2. PazBurue 1/28

MOHSITHE 0 YKCcJIe

Tema 2.1 Pazputue nousitust | CamocTosiTenbHas padboTa: 10

0 4mcIe Omnpenenenne UenblX U PAlHOHATBHBIX, JEHCTBUTEIBLHBIX YHCEI. 2
Omnpenenenne Moayst yucina. [IpuOiarmKkeHHbIE BRIYACICHUSI.
IIpakTHYeckoe 3aHATHE: 1 2
PaznoxeHne HaTypabHOTO YKCIIa IO CTENECHSIM MPOCTHIX YnceNl. ApUPMETHUECKUE
OTIepalny HaJl IeHCTBUTEIBHBIMH YHCIIAMH.
CamocrositesnbHas paboTa: 10 2

Pabora co cripaBouHOit muTeparypoii no remam: «IIpu3Haku AETUMOCTH YHCEND,
«IIpubamkeHHOe 3HAUCHHE BETMYMHBI M TOTPELITHOCTH U3MEPEHUI»
Pemenne BapuaTUBHBIX 3a7a4 110 TeMe «MeTox MaTeMaTHYECKON MHTyKIIUN




qucia

CamocrosTenpHas padora:

PaGoTa co cipaBouHO# uTepaTypoit Mo TeMaMm: «MIcTopust OTKPBITHSI KOMIUJICKCHBIX YHCEID,
«Tpuronomerpuueckast (opma 3amucu KOMIUIEKCHOTO uucia». PelieHne BapuaTHUBHBIX
3ajad.

Pa3nen 3. Kopuu, crenenu, 1/22
Jorapupmsl
Tewma 3.1. Kopensn n-oit CamocrosiTenpHas padora: 6
CTETICHU OnpeneneHre KOpHS N-0Ml CTENEHW M €ro CBOMCTB. BpluncieHue KOpHS HaTypabHOMU
CTETICHU M3 YHUCIIA.
Tema 3.2. Crenens c CamocrosrenbHas padora: 8
NEHCTBUTENLHBIM OmnpeneneHue CTENEHU ¢ PaLllMOHATIBHBIM IT0KA3aTENIEM U €€ CBOMCTB.
MoKa3areyieM OrnpeziesieHre CTETICHH C IEHCTBUTEIIBHBIMU MTOKA3aTeNISIMU U €€ CBOMCTB. [IpeoOpa3oBanue
CTEMEHHbIX BBIPAYKEHUH, UCIIONB3Ysl CBOMCTBA cTeneHu. [loka3zaTenbHas QyHKIuUS.
Tewma 3.3. Jlorapudm u ero CamocrosiTenpHas padora: 8
CBOICTBA Omnpenenenne gorapudma, IeCATUIYHOTO U HATYpaJIbHOTO Jiorapudma. 3armich OCHOBHOTO
Jorapugmuueckoro Toxaectra. Ilepexon k HoBomy ocHoBanmio. [IpeobpazoBanue
JorapupmMuuecKux BelpaxkeHuil. Jlorapugmuueckas GpyHKIUSA
IpakTHyeckoe 3aHATHE 1
Beruucnenue gorapudmos (1 gac)
1.IIpeoOpazoBanue J0orapu(PMUIECKUX BBIPAKEHUH.
Paznen 4. IIpsimbie u 1/16
IJIOCKOCTH B
NPOCTPaHCTBE
Tema 4.1. [TapamnensHocts B | CamocTosiTeNbHAS padboTa: 6

IIPOCTPAHCTBE

N3ydenue akcuom crepeoMerpur. J{oka3aTenbCTBO CIEACTBUM AKCHOM.

B3anMHOe pacrnonoxkeHue IByX MNpsMBIX B IpocTpaHcTBe. OmnpeneneHue MnapamuielbHbIX
npsAMbIX. B3anmMHoe pacnosioskeHue npsMon U MIIOCKOCTH.

B3anmHoe pacnosniokeHue mI0CKOCTEN.

B3aumnoe pacnosioxkeHue NpsMbIX U INIOCKOCTEN B MPOCTPAHCTBE

[TapannensHOCTH NPSIMBIX U TUIOCKOCTEN. PellieHne BapuaTuBHBIX 3a1a4.

10




Tema 4.2.
[leprieHAMKYISAPHOCTH B
MIPOCTPAHCTBE

Jleknus
Onpenenenre NpsMOM, EPIEHANKYIIPHON TIIOCKOCTH.

OnpeneneHre NePIEeHINKYIISIpa U HAKJIIOHHOM.
CamocTodarenbHas padora:

Jloka3aTenbCTBO TEOPEMBI O TPEX NEPIEHAUKYIISAPAX
OmnpeneneHne U NOCTPOECHUE YIIa MEXAY IPSAMOM U INIOCKOCTHIO, IBYTPAaHHOI'O yIia.
Omnpenenenne U NpU3HaK NEPIEHINKYIIPHOCTU ABYX INIOCKOCTEH.

CamocTtosTenpHas padora:

N306paxenue npocTpaHcTBeHHbIX puryp. [leprnenaukynsap u HakJIOHHbIE. Beruucnenue
paccrosiHuii. Teopema o Tpex nepneHIuKyJapax. YToJl MeXIy NPSIMOM U TUIOCKOCTHIO.
[TpoexTupoBanue. M300pakenne mpocTpaHCTBeHHBIX Guryp. M3o0paxeHue
MIPOCTPAHCTBEHHBIX (DUTYP U MOCTpOoeHHE ceueHuil. ['eomeTpruueckue npeodpazoBaHus
MPOCTPAHCTBA: MaPAJUICIbHBIN MEPEHOC, CAMMETPHUSI OTHOCUTEIHHO MJIOCKOCTH.
[MapannensHOe MPOSKTHUPOBAHUE.

Pa3nen 5. Koopaunatsl u
BEKTOPbI

24

Tema 5.1. [TonsiTue BekTopa
B [IPOCTPAHCTBE

CamocrosiTenpHas padora:

OmnpeneneHue BeKTOpa, MOAYJs BekTopa. PaBeHCTBO BEKTOpOB. Ci0KEHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. J[eWcTBUA HaJ BEKTOpaMH. BEKTOpHOE 3ajaHue NpsSMBIX U
IUIOCKOCTEN B IpocTpaHcTBe. «CyMMa HECKOJIBKUX BEKTOpOB. IIpaBuiio mapannenenumnenay,
«IIpoekuus BeKTOpa Ha OCh.

12

Tema 5.2. KoopauHaTsl 1
BEKTOPHI B IPOCTPAHCTBE

CamocrositenpHas padora:

Brenenue npsamMoyroibHOU (IE€KapTOBOM) CUCTEMBl KOOPAMHAT B IPOCTpaHCTBE. Paznoxenune
BEKTOpa MO0 KOOPJAUHATHBIM BEKTOPAM.
BBenenune ¢hopMyIibl pacCTOSHUS MEXKAY ABYMS TOUKAMH.

BriBo1 ypaBHEHMI ChEephl, TIIIOCKOCTH H MPSMOM.

12

2,3

Pa3znen 6. OcHOBBI
TPUTOHOMETPHUH

24

11




Tewma 6.1. IIpeoGpa3oBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUMN

CamocrosTenpHas padora:

Onpenenenue paaraHnHOM Mephl yriia, CHHYca, KOCUHYCca, TAHT€HCAa U KOTaHT'€HCca YHCTa.
Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB, (POPMYJI MPUBEICHUS.

3anuch Gopmyn cuHyca, KOCHHYCA U TAaHT€HCA CYMMBI U Pa3HOCTHU JIBYX YTJIOB; CHHYCA U
KOCHHYCa JIBOWHOTO yria; (JOpMyJI IIOJIOBUHHOTO yIJa.

IIpeoOpazoBanusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUH B IPOU3BEICHUE U MIPOU3BEICHHS
B CyMMY. BrIpaskeHue TpUrOHOMETPHUECKUX (DYHKIIMIA Yepe3 TAHT€HC MOJIOBUHHOTO
apryMeHra.

[IpeoOpa3zoBanms MPOCTEHIITUX TPUTOHOMETPUICCKUX BBIPAKECHUM.

12

Tema 6.2.
Tpuronomerpuyeckue
yYpaBHEHHUS U HEPABEHCTBA

CamocrosiTenpHas padora:

Omnpenenenne apkCUHyca, apKKOCHHYCa, apKTaHT'eHCa YHCIa.
Pemienue npocTelmx TPUrOHOMETPUYECKUX YPAaBHEHU .
Pemienne npocTedimx TPUrOoHOMETPUYECKUX HEPABEHCTB.

12

KontponpHnas pabdora 3a 1 cemectp

Uroro 3a I cemectp

6/126

Paznen 7. DyHKuuu

4/32

Tema 7.1. ®yHkuuu, ux
CBOWCTBA U IrpaduKu

Cogepxanue yaeOHOTO MaTepHaa;

Jlekuus: Ompenenenue GyHKIUH, €€ OOJACTH OINpEAENCHUS W MHOXKECTBA 3HAYCHHIA,
rpaduka Gynkiuu. [Toctpoenune rpadukoB GyHKIMI, 3aJaHHBIX PA3TUYHBIMUA CITIOCOOAMH.

CamocrosiTenpHas padora:

3anuck CBOMCTB (DYHKIIMH: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTD, OTPaHUYEHHOCTD,
HNEPUOTUIHOCTb.

HaxoxxneHne npomMeKyTKOB BO3pacTaHUs U yOBbIBaHHsI, HAHOOJIBIIET0 M HAMMEHBIIETO
3HAa4YeHHUs, TOUEK dKcTpeMyMa. [ paduyeckas nntepnperanus. OnpeneneHre o0paTHBIX
¢ynkuuii. Haxoxnenue obiaactu onpenesneHus 1 001acTi 3HaUeHU 00paTHOM (QyHKIHMH.
[TocTpoenue rpaduka oOpatHoi GyHKIHH. BeimoaHeHne apudMeTHIECKUX OTIepaIvii Hal
GyHKIHSIMU.

10

12




IIpakTnyeckoe 3ansiTue:

OO6mue cBoiicTBa 3aBUCUMOCTEH 1 PyHKIMHA. CxemMa uccienoBanus GyHKIIUHA
[IpeoOpazoBanus GyHKIMNA U AeicTBUS Hal HUMHA. CuMMeTpus QyHKIMA U TpeoOpa3oBaHus
ux rpadukoB. JInHelHbIE U APOOHO-TMHEHHBIC (PYHKITUN

KBagpatuunbie pyHkimn. MHOTOUICHBI M palliOHATbHBIC (QYHKITUH.

CamocrosiTenpHas padora:

PaGoTa ¢ yueOHOMI TuTEpaTypoii Mo TeMaM: «JeMeHTapHbIe PYHKITUNY; «ApudmeTnieckne
orepanuu HaJ GYHKIUAMI»; «CII0KHAS QYHKIIUS.

Pemenue BAapHUAaTUBHBIX 3aJ/1a4.

Tema 7.2. CTeneHHEIC,
MOKa3aTebHbIE,
norapuMUIECKUE 1
TPUTOHOMETPHYECKHE
byHKIHN.

CamocrosiTenpHas padora:

Onpenenennst GyHKINN, UX CBOMCTBA U rpaduku. OOpaTHBIE TPUTOHOMETPUUYECKUE
dbynkuun. [IpeodbpazoBanus rpadukos. [lapanienbHbI TEPEHOC, CAMMETPHS OTHOCUTEIBHO
ocell KOOpUHAT, U CUMMETPHUS OTHOCUTENIbHO Hayaia KOOpJUHAT, CHMMETPHUSI
OTHOCHUTEJIBHO MPAMOM Y = X, PaCTSKEHHUE U CKATHUE BAOJIb Ocel koopauHat. Haxoxnenue
001acTH onpeaeneHus U 00JIaCTH 3HAYCHUI CTENIEHHBIX, TTOKA3aTeIbHbIX U
aorapupmMuuecKkux GyHKIHH. MOHOTOHHOCTB, 3KCTPEMYMBbI, HaUOOJIbIIIee 1 HAUMEHbIIIee
3HayeHus. [loctpoenne rpadukoB cTaHIApTHBIX (QYHKITHA.

Tpuronomerpuyeckue Gpynkuuu. MccnenoBanue Gpyukuuu y=lg X u mocrpoenue rpaduka.
Pemennie BapuaTHUBHBIX 3a/a4.

16

Pazngen 8. MHororpanHHuKu
U TeJia BpallleHUus

24

13




Tema 8.1. MHOTOrpaHHHUKH

CamocrosTenpHas padora:

OrnpezneneHrne MHOTOTPaHHUKA U €70 OCHOBHBIX 3JIEMEHTOB.

[TocTpoeHue pa3BepTKH, MHOTOIpaHHBIX yriioB. Kiaccudukaiyss MHOTOTpaHHUKOB
(BBIMTYKJIBIE, IPSIMBIC, TTPABUIIBHBIC).

Nzyuenue teopemsl Ditniepa. OnpeneneHne u NOCTPOEeHUE MPSMOI U HAKJIOHHOW MPU3MBI.
Omnpenenenne NpaBUIbHON NPU3MBI.

Omnpexnenenue U MOCTPOCHUE Mapajuiesenumeaa, Kyoa. OnpeneneHie u NoCTpoeHue
NpaMU/bl, IPABUILHON TUPAMUABI YCEUEHHOU UpaMusl, Terpasapa. Ilocrpoenue
cedeHus KyOa, mpu3Mbl v upamubl. [IpaBunbHble MHOTOrpaHHUKH. OCHOBHBIE CBOMCTBA
MHOTOTpaHHUKOB. [locTpoenne MHOrorpaHHuKOB. Pa3BepTku u paspesanusi. Haxoxaenue
371eMeHTOB nupaMubl. Haxoxnenue snemenToB npusMel. [loctpoenne ceuenus kyo0a,
NPU3MBI U TUpamMubl. Pa3BuTHE HArJIAIHBIX IPEICTABICHUN.

14

Tema 8.2. Tenau CamocrosiTenpHas padora: 10
MOBEPXHOCTHU BpAaILEHUSI. Omnpenenenne HUIMHIPA U KOHYCA, yCEYEHHOTO KOHYCA, UX OCHOBHBIX 3JIEMEHTOB.
ITocTpoenune pa3BepTKH, OCEBBIX CEUCHUN U CEUCHHH, TapajliieIbHbIE OCHOBAHUIO.
Omnpenenenne mapa u cepsl. [loctpoenue ux ceuennii. [loctpoeHne kacaTenbHON
TIOCKOCTH K cdepe. M300pakeHne NUIMHIpa, KOHYyca U Iapa. HaxoxaeHue 3n1eMeHToB
WIMH]Ipa, KOHYyCca, [1apa.
HOCTpOGHI/Ie ceueHn. BrimcaHHble U OnMcaHHBIE TeJia BpalicHU.
Paznen 9. KomounaTopuka, 4142
Teopusi BEPOATHOCTEN U
MaTeMaTHu4iecKasi
CTATHCTHKA
Tema 9.1. DnemeHTHI CamocrosrenbHas padora: 14
KOM6HHaTOpHKH Onpez[eneHI/Ie OCHOBHBIX HOHATHUH KOM6I/IHaTOpI/IKI/II NepeCTaHOBKH, COUCTAHUA,
pasmemnienus. 3anuch Gopmyibl OmHOMa HhioTOHA. AHaM3 CBOMCTB OMHOMUHAIBHBIX
koaurmenton. Tpeyronpuuk [lackamns
IIpakTnyeckoe 3ansiTHeE:
OcHoBHBIE TTOHATHS KOMOMHaTOpuKH. [IpaBuiio nponsBeaeHus. Pemenne 3a1a4y Ha mojacueT 2

4yyCila pa3MELIEHU, IEpEeCTaHOBOK. Perenue 3a1a4 Ha MOICUET Ynciia coYeTaHnnil. buHoM
Hrrotona. ['eomerpudeckre KoHGUTYpaITIT

14




CamocrosTenpHas padora:

Coznanue npeseHrtanuu no teme: «Vctopust cTaHOBICHUSI KOMOUHATOPUKIY.
Coznmanne npe3eHTanuu « Buasl KoMOMHAIIHI.

PaboTa ¢ mononHUTENHHOM JIUTEpaTypoit 0 TeMe: «CoueTaHus ¢ TOBTOPCHUSIMI.

14

Tema 9.2. DneMeHThI TEOpUH
BEPOSATHOCTEM

Jlekuusi. JjieMeHTHI TEOPUM BePOSATHOCTEM

Omnpenenenne coObITHSI, BEPOSATHOCTH COOBITHS. CII0KEHHE U YMHOKEHHE BEPOSITHOCTEH.
JuckpeTHas cilyyaliHasi BEIMUMHA, 3aKOH €€ pacnpeesieHus. YucIoBble XapaKTEPUCTUKHU
JMCKpETHOH ciryuyaiiHoit BennuuHsbl. [loHsTHe 0 3akoHe Oonpimx yucen. Knaccuueckoe
onpezeneHue BepossTHOCTU. [loBTOpHBIE HcbITaHUS. ['eOMeTprUecKoe oNpeeIeHe
BEPOSATHOCTH.

Brruucienue 4uciIoBbIX XapaKTEPUCTUK JUCKPETHOM CIIy4allHOM BEJIMYHHBI.

Tema 9.3. DiieMeHTHI
MaTeMaTUYECKOU
CTaTUCTUKHU

CamocrosiTenpHas padora:
[IpencraBnenue naHHBIX (TaOIUIIBI, TUATPAMMBI, TpaduKN), TeHEpaIbHas COBOKYITHOCTD,
BBIOOpKa, cpeHee apuMeTHIecKoe, MeTaHa.

Pemenue 3agau MaTeMaTu4eCKOM CTATUCTUKU. BbIUMCIEHNE CTATUCTHYECKUX XapaKTEPUCTHK.

Pemenune MPAKTUYCCKUX 3aaa4 ¢ IPUMCHCHUEM BCPOATHOCTHBIX MCTOIOB.

14

Pa3znea 10. Hauana
MaTeMaTH4YeCKOro aHa/JIn3a

52

Tema
10.1.ITociegoBaTelbHOCTH

CamocTtosTenpHas padora:

Omnpenenenue mocuea0BaTeIbHOCTU. XapaKTePUCTHKA CIIOCOO0B 3aJaHMs i CBOMCTB
YUCIIOBBIX HOCHGHOB&TGHBHOCTGﬁ. OHpGI[eJIeHI/Ie npeaciia mocjicA0BaTCIbHOCTH.
Cy1iecTBoOBaHME IIpeesia MOHOTOHHOM OTpaHUYE€HHOM MOCIIeI0BATEILHOCTH.
CyMMHpOBaHHE MOCIIEI0BATEILHOCTEH. BhIyrciieHre CyMMbI OECKOHEYHO yOBIBAIOIIICH
reomerpuyeckoit mporpeccuu. [locnenosarenbHocTh. CyMMUpOBaHHE
IIOCJIENOBATEILHOCTEN.

ApudmeTrnueckasi U reOMeTpUUEcKas MPOrpeccusl.

15




Tema 10.2. Ilpenen u
npou3BoHas QyHKIIMH

CamocrosTenpHas padora:

Onpenenenue npenena PyHKIUHA B TOUKE U Ha OECKOHEYHOCTH, HEMTPEPHIBHOCTU (YHKIUH.
Omnpenenenue Npou3BoIHON PyHKINHU, €€ TEOMETPUUECKOTr0 U (PU3NYECKOTO CMBICIIA.
Nzyuenune paBua u popmyn  audPpepeHIMpoOBaHs] OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
Brruncnenue mpon3BoaHON QYHKITHH.

Omnpenenenue BTOPOH MPOU3BOIHOMN, €€ TEOMETPUUYECKOT0 M (PU3UUECKOTO CMBICIA.
Brruncnenue npousBoaHo# 00paTHO# QyHKIMHM 1 KOMIIO3UIMH (QyHKIHA. BeiBOA
ypaBHeHHs KacaTenbHOU. [Ipenen pyHkiuu B Touke u Ha OeckoHeyHocTH. [IpaBuna u
dbopmynsl nuddeperupoBanms. PU3ndecKnii ¥ TEOMETPUUECKUN CMBICI MPOU3BOTHOM.
OmnpezenieHre BTOPOU MPOU3BOIHOM, €€ TeOMETPHUECKOTO B (PU3HUECKOTO CMBICIA.
Brruucnenue npons3BoHON 00paTHON GYHKIIUKA U KOMITO3HUITMHU GyHKINNA. Pemenne
BapHaTUBHBIX 33/1a4 M0 TeMaM: «HaxoxaeHne ckopocTH mnpoiiecca, 3aJaHHOTro (opMyIIoi 1
rpapukom»; «Auddepenunpoanue oopaTHO GyHKIHID)

10

Tema 10.3. [Ipumenenue
MIPOU3BOAHOM K
MCCIIeI0BaHUIO (DYHKITUH

CamocTtosTenpHas padora:

[IpumeHeHre MPOU3BOIHON K UCCIIEAOBAHHUIO (PYHKIUI U TOCTPOCHUIO TPAPUKOB.
Hcnonp30BaHne IPOU3BOAHON I HAXO0XKICHUS HAWTYYIIEro PEIEHUs B IPUKIJIAJHBIX
3afauax. HaxoxaeHue ckopocTH JUis Ipoliecca, 3alaHHOro (GopMysoi 1 rpaduKkoM.
[TpomekyTkH MOHOTOHHOCTH (pyHKIMH. DKcTpeMyMbl pyHKuuu. MccnenoBanue GpyHKIMM Ha
npomexxyTke. HenpeprelBHOCTD QyHKIIMH

Hcnonp3oBanue Npou3BOIHON AJI HAXOKICHHs HAWTYYILEro pEeLIeHUs B IPUKIIAIHBIX
3a/1a4ax.

18

2,3

Tema 10.4. [lepBooOpa3Has
U MHTETpa

CamocTtosTenpHas padora:

Omnpenenenne nepBooOPa3HO, HEONPEIEICHHOTO U OMPEICICHHOTO HHTErpaa.
[IpuMeHeHue onpeaeIeHHOro HHTerpaia A HaX0KIAESHUS TUIOIIAAN KPUBOJIUHEUHOM
tpanenuu. @opmyna Hetorona—Jleitonuna. [Ipumenenue naTerpana B Gpusnke u
reometpun. Haxoxxnenue nepBoobpasnoii pynkiuu. CBoHcTBa MEpBOOOPA3HBIX.
Brruuciienne HeonpeaeneHHoro nHTerpaina. OnpeneneHusii uHTerpait. @opmyna HeroToHa-
Heﬁ6HHHa. HpI/IMeHeHI/Ie OMMPCACIICHHOI'O MHTCIrpajia AJI HAXOKACHU A TIIOIAAN Pa3JINIHbIX

dburyp.

18

Pa3nen 11. U3mepenus B
reoMeTpuHu

2/18

16




Tema 11.1. O0pem

CamocrosTenpHas padora:

O6bem u ero m3Mmepenue. HHrerpanbHas dopmyna ob0bema. Dopmynsl obdbemMa Kyoda,
IPSAMOYTOJIBHOTO MapajuleenuIieaa, Tpu3Mbl, mHapa. Gopmyssl o0beMa MHUpaMHUIBI U
koHyca. ®opmyiel oobeMa mapa. [Togodue Ten. OTHomEHNUss 00bEMOB MOJOOHBIX TEJI.
Brruncnenue o6bpema Ky0a, IpsSMOYTOJIBHOTO Mapajuieenuneia, IPU3Mbl, IIIHH]IPA.

10

IIpakTnyeckoe 3ansiTHe:
Brrunicnenne oO0bema mupaMuibl, KoHyca, mmmapa. Ilomobue ten. OTHomeHHuEe 00BHEMOB
IMOJOOHBIX TEII.

2,3

Tewma 11.2. [ToBepxHOCTH TEM
BpAaIICHUS

CamocrosiTenpHas padora:

DopMyIIBI TIJIOMIAIN TTOBEPXHOCTEN ITMIMHAPA, KOHyca U cdepbl. HaxoxaeHnue miomaan
MOBEPXHOCTH IIMIIMHJIPA, KOHYCa, cepbl. OTHOIICHUS TUIONAIeH TTOBEPXHOCTEH MOTOOHBIX
TeJ.

Pazgen 12. YpaBHeHus u
HEepaBeHCTBa

40

Tema 12.1.Memoovt
peuienull ypasHeHuu

CamocrositenpHas padbora

[IpeoOpa3zoBanre ypaBHCHHI B paBHOCHIILHBIE TAHHBIM.

Pemmenue panrioHaabHbIX, HPPALMOHATBHBIX, TOKA3aTENbHBIX, JIOrapu(MUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM.

AHaan3 OCHOBHBIX IIPUEMOB PELICHMS YPAaBHEHUH (pa3/i0kKeHNE Ha MHOKUTEIH, BBEICHHUE
HOBBIX HEU3BECTHBIX, IOICTAHOBKA, Tpaduueckuii Meron). [IpuMeneHne MaTeMaTu4eckKux
MCTOHOB JJId pCHICHUA COACPKATCIBbHBIX 3a1a4 U3 pa3JIMYHbIX O6HaCTeﬁ HAaYKHU U NPAKTUKU.
WNuTtepnperarus pe3ysibrara, yueT pealbHbIX orpaHudeHuil. O0JacTh onpeecHusl.
Paznoxenne Ha MHOXHUTENU. 3aMeHa niepeMeHHo. [ padudeckuii meroa. ParmonanpHbIe 1
VPPALMOHAIIbHBIE YPABHEHMUS.

Jlorapudmuueckre u nokasaTellbHbIe YpaBHEHUsI. TPUTOHOMETPUYECKUE YPaBHEHUSI.
Pewienue cucrem ypaBHEHHU.

20

2,3
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Tema 12.2.Memoowi
peutenuil HepaseHcme

CamocrosiTenpHas padora:

ITpeoOpa3oBaHue HEPaBEHCTB B PAaBHOCUJIbHBIC JaHHBIM. Pellenne panoHalbHbIX,
MUPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX U TPUTOHOMETPHUUECKUX HEPABEHCTB. AHAJIN3 OCHOBHBIX
IIPUEMOB PEIIECHUS HEPABEHCTB. PelleHne HepaBeHCTB METOIOM UHTEPBAJIOB.
Hcnonp3oBanue CBONCTB U rpauKOB (PYHKIUH MTPU pEeLICHUN YPaBHEHU U HEPABEHCTB.
N3ob6paskeHne Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHI U HEPAaBEeHCTB
C ABYMs IIEPEMEHHBIMU U X CUCTEM.

Pewienne ypaBHEeHUN U HEPABEHCTB C JBYMs HEU3BECTHBIMU, CUCTEM YPABHEHUHN U
HepaBeHCTB. [IpuMeHeHne MaTeMaTUYECKUX METOJIOB [UIsl PELICHHs CONEP KATEIbHBIX 3a1a4
U3 Pa3IUYHBIX 00JIaCTel HAyKH U MpakTHKU. VIHTepnpeTanys pe3yabTara, y4eT pealbHbIX
OTpaHUYECHUU.

20

2,3

Hroro 3a Il cemecTp

10/208

IK3aMeH

Bcero

16/335

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4eOHOTO MaTepralia UCIIONB3YIOTCS CIECIYIOIINe 0003HAYCHMUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEE U3YyUYECHHBIX 0OBEKTOB, CBOMCTB);

2. — peNpOAYKTUBHBIH (BBITTOJIHEHHE ICSTCIBHOCTH 10 00pa3ily, HHCTPYKIUU HIIH MO PYKOBOACTBOM)

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIITOJHEHHE ACATEIBHOCTH, PEIICHUE MPOOJIEMHBIX 3a71a4)

18




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeOooBanussi K MHHUMAJIBLHOMY  MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecrnevyeHn 1o
Peanuzanust yuyeOHOM MUCHUIUIMHBI TpeOyeT HaIW4Ms KaOWHETa IO MPOQHUITIO
JUCUUTUTUHBI.
OO6opynoBaHue yueOHOTO KabuHeTa:
- Me0Oesb 0 KOJIMYECTBY CTYJIEHTOB,
- IOCKa,
- HarJIsiAHBIC TTOCOOUS, TUAAKTUYECKUE CPECTBRA,
- 00BEMHBIE MOJIEJIM MHOTOTPAHHUKOB, TEN BpaIICHHS, MNPOCTPAHCTBEHHBIX
MOJICJICH;
- KOMIUICKTBI 3a/TaHUM ISl TECTUPOBAHUS U KOHTPOJIBHBIX PadoT;
- U3MEPUTEIIbHBIC U YePTEKHBIE UHCTPYMEHTHI;
- MAarHUTHAs1 MOJEJb 0CEN KOOPAUHAT;
- MOJEJIb YUCIIOBOU OKPYKHOCTHU.
TexHuyeckune cpecTBa 00yUeHuUs
- IEpPCOHANIbHBIE KOMITBIOTEPHI,
- MyJIbTUMEIUA-TIPOEKTOD,
- nporpammuoe obecneuenne (Linux Mint, Apache OpenOffice, Kaspersky Anti-
Virus (IIpobnas Bepcust), Koncyasrant [1atoc, Opaysep).

3.2. UupopmannonHoe odecrnevyeHue 00y4eHUs
Ilepeyenb pexoMeHAyeMbIX y4eOHbIX u3gaHuii, WHTepHeT-pecypcos,
AOMOJIHUTEIBHOM JTUTEPATYPBHI

OCHOBHBIC HCTOYHUKH:

1. AnreOpa u Hauana maTeMarudeckoro ananuza. 10 k. ba3zoBerit ypoBenb / MypaBuH
I''K.,Mypasuna O.B. - U3a. 5-e,crepeorur. - M.: Jlpoda, 2018.

2. AnreOpa u Hayana Matem.aHanu3a. 11 k. ba3oBslit ypoBeHs /. - MypaBuH
I'.K.,MypaBuna O.B. - U3x. 5-e,crepeotun. - M.: [Ipoda, 2018.

3. Teomerpus 10-11 k. / apeirus U.®. - Uzn. 2-e,ctepeotur. - M. : JIpoda, 2018. -
210c.

JlonoTHUTEIbHbIE UCTOYHUKH:

1. Anumos IlI. A. u op. Matemaruka: anreOpa ¥ Hayajga MaTEeMaTUYECKOTO
aHajgu3a, reoMeTpus. AnreOpa M Hadajla MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yriryoieHHbii ypoBHH). 10—11 xmaccel. — M., 2014.

2. Amanacsan JI. C., bymyzoe B. @., Kaoomyes C. b. u dp. MaTtemaTuka:
anrebpa ¥ Hayalla MaTeMaTH4ecKoro ananusa. ['eometpusi. ['eomeTpus (6a30BblIil 1
yriryoneHHbId ypoBHH). 10—1 1kmaccel. — M., 2014.

3. bawmaxos M. M. Marematuka. COOpHUK 3amady  IpOoUIBHOU
HampaBieHHocTu: yueO. I[locobue mms cryn. yupexaeHuil cpea. mpod.
obpazoBanus. — M., 2014.
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4. bawmakxose M. M. MaremaTuka. DJIEKTPOHHBIH y4e0.-METOJ. KOMILIEKC
Ut CTY . YapexaeHuit cpes. mpod. oopazoBanms. — M., 2015.

5. bawmaxos M. U. Matematuka (0a30BbIii ypoBeHb). 10 kimacc. — M.,
2014.

6. hawumarxose M. U. Marematuka (0a3oBblii ypoBeHb). 11 kmacc. — M.,
2014.

7. bawmarxos M. WM. Anrebpa u Havayia aHanusa, reometpus. 10 kimacc. —
M., 2013.

8. bawmarxos M. U. Matemaruka (0a30BbIii ypoBeHb). 10 kinacc. COOpHHK
3aaa4: yuel. mocobue. — M., 2008.

9. bawmaxos M. H. Marematuka (6a30BbIii ypoBenb). 11 kmacc. COopHUK
3amau: yuel. mocooue. — M., 2012.

10. I'yces B. A., I'pucopves C. I., Heoneuna C. B. Marematuka s
npodeccuii U CrnenuarTbHOCTEH COIMATbHO-YKOHOMUYECKOTO MPOQUiIs: YICOHUK
JUTSL CTYJI. YUpEXIeHu# cpen. mpod. oopazoanus. — M., 2014.

11. Konseun 1O. M., Tkaueea M. B, ®@edeposa H. E. u dp. Marematuka:
anreOpa W Havaja MaTeMaTHYeCKOro aHanusza. Anrebpa ©  Hayaia

MaTeMaTH4eckoro aHaiausa (0a30BbIi W yriyOjeHHbIH ypoBHHU). 10 kmacc / mon
pen. A. b. Kumwxuenko. — M., 2014.

12. Konsieun FO. M., Tkauesa M. B., @edeposa H. E. u dp. Maremaruka:
anrreOpa W Havaja MaTeMaTH4YeCcKOro aHaiusza. Anrebpa ©  Hayaia
MaTeMaTH4eckoro aHaiausa (0a30BbIi W yriyOjeHHbIH ypoBHH). 11 kmacc / mon
pen. A. b. Kuwxuenko. — M., 2014.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JTUCHUATIIMHBI

KoHnTpoab # omeHka pe3yJibTaToB

OCBOCHMU

y4eOHON  JMCIMIUIMHBI

OCYIICCTBIICTCA IPCIIOAaBATCIICM B IPOHOCECCC TIPOBCACHUS IIPAKTHYCCKHUX
SaHHTHﬁ, TCCTUPOBAHUS, A TAKIKC BbLIIIOJIHCHUSA O6y‘-IaIOHII/IMI/IC$I WHIWBUYAJIbHBIX

3aJJaHUM, IPOEKTOB, UCCIICIOBAHUN.

Pe3ynbTaThl 00y4yeHus
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMBbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00YUYEeHHUs

1

2

YmMmenuns:

BBITIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie ,Z[GI>'ICTBI/I$I Hang 4uciiaMu,
coderasi yCTHbIE M TUChbMEHHBIC TIPUEMBI; HAXOIUTh
HpI/IGHI/DKeHHBIe 3HAYCHHA BCIIMYUH U MMOTPCIIHOCTU
BBIYMCIICHHH (a0COFOTHAS ¥ OTHOCUTEIIbHASA);
CpaBHHUBATb YMCJIOBBLIC BBIPAKCHU S,

HAXOJUTh 3HAUYEHUs KOPHS, CTENEeHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUN Ha OCHOBE
oTpesieNieHus], UCTIOIb3Ysl IPU HEOOXOAUMOCTH
HHCTPYMCHTAJILHBIC CPCACTBA, MMOJIb30BATHCA
MPUOIMKEHHON OIICHKON NPH MPAKTHYECKUX pacyeTax;

NUCbMEHHAs CaMOCTOsITeNbHAsA paboTa
NUChbMEHHAsl KOHTPOJIbHAs paboTa
npakTU4ecKas MpoBepKa
TECTUPOBAHUE

BBITOJIHATH MPEOOPa30BaHMsI BEIPAKECHUH, TPHUMEHSS
(hopMyJTBI, CBSI3aHHBIEC CO CBOMCTBAMU CTEIIECHEH,
sorapumMoB, TPUTOHOMETPUUECKUX (PYHKIUI

BBIYHCIIATH 3HAYCHUE (DYHKIIUH TI0 33JaHHOMY
3HAYEHUIO apTryMEHTa MPH Pa3INIHbIX CIIocoOax
3aanns QyHKIUN

OTIpe/IEIIsATh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIMIA,
WUTIOCTPUPOBATH UX Ha TpaduKax

CTPOUTH IpauKK U3yUEHHBIX QYHKIHUH, HILTIOCTPUPO-
BaTh 10 rpauKy CBOHCTBA AIEMEHTAPHBIX (DYHKITHIA

HCIIOJIB30BaTh IMOHATUC q)YHKHI/II/I JJIs1 OITMCaHUA U
aHaJIM3a 3aBUCHMOCTEH BeJIMYKH

MUChMEHHAs CAMOCTOSTeNbHAs paboTa
MUChbMEHHAs! KOHTPOJIbHAS paboTa
MpaKTUIeCKasl MPOBEepKa

TECTHUPOBAaHUE

WHAUBUAyaIbHAs paboTa ¢ AIEKTPOHHBIM
y4eOHUKOM

HAXOJUTh MPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKITHIA;
HCIIOJIb30BATh ITPOU3BOAHYIO AJId U3YUCHUA CBOMCTB
GyHKIMI ¥ TOCTpOeHHMS TpadhuKOB

MPUMEHSTH IPOU3BOIHYIO JUISI TPOBEACHUS TPUOIIH-
JKCHHBIX BBIYMCIICHUH, PEIIATh 33/1a4M IIPUKIIAJTHOTO
XapakTepa Ha HaXOKJACHUE HauOOJIBILIEro 1
HAaUMEHBIIETO 3HAYCHUS

BBIYUCIIATE B HpOCTGI\/'IH_II/IX CIydasx 1momaan ¢

00bEMBI ~ C  HUCHOJb30BAHUEM  OINPEAEIECHHOrO
WHTErpaja,
pemarb panMoHabHbIE, MIOKa3aTeJbHbIE,

JorapupMUUEcKue, TPUTOHOMETPHUECKUE YPaBHEHUS,
CBOIAINUECS K JIMHEHMHBIM M KBaJpPaTHBIM, a TaKkKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

MUChMEHHAs CaMOCTOSITEIbHAS padoTa
NMCEMEHHAs! KOHTPOJIbHAs paboTra
npakTH4YecKas MpoBepKa
TECTUPOBAHUE
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UCIOJNb30BaTh  IpapUuecKuil  METOA  pelleHUs
YPaBHEHUN U HEPaBEHCTB;

n300paxkaTh Ha KOOPJUHATHOM IUIOCKOCTH PEIlEHUs
YpaBHEHHMM, HEPAaBEHCTB M CUCTEM C  JIByMs
HEWU3BECTHBIMU;

NUCbMEHHAs CaMOCTOsITebHAs paboTa
npakTH4YecKas MpoBepKa
TECTUPOBAHUE

COCTABJISITh M pEILIaTh YpaBHEHUS U HEPABEHCTBA,
CBSI3LIBAIOINE HEU3BECTHBIE BEJINYUHBI B TEKCTOBBIX
(B TOM 4mCJe NPUKIAJHBIX) 3a/1a4aX;

pemarh ~ MpOCTeWIIMe  KOMOWHATOPHBIE  3aJadu
METOJIOM TMepebopa, a TakkKe C HUCHOJIb30BaHUEM
W3BECTHBIX (hopmy;

BBIYUCIISITH B TNPOCTEUIIUX CIIy4yasiX BEpPOSITHOCTH
COOBITHH HA OCHOBE IOJICUETa YHCJIa HCXOI0B;

pacmo3HaBaTh Ha gepTexax u MOJEIAX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
O00BEKTHI C UX ONMUCAHMSIMH, U300PAKESHUSIMU;

ONUCBHIBATh B3aUMHOE PACIOJIOKEHHE MpPSAMBIX H
IJIOCKOCTEN B IIPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXJIeHUs1 00 3TOM PacCHOJIOKEHUH;

aHAJIM3UPOBaTh B MPOCTEHIIMX CIIy4asX B3aHMMHOE
pacmooKeHue 00bEKTOB B MPOCTPAHCTBE;

n300pakaTh OCHOBHBbIE MHOTOTPAHHMKH W KpYTJIbIe
TeJ1a; BBIIOJIHITH YEPTEXKH MO YCIOBHIM 3a]1ay;

CTPOUTH TMpOCTEHIIME CceueHUus Kyba, NpU3MBI,
MTUPAMH/IBI,

pemiath  IUTAHUMETPUYECKHE M IPOCTEHIIne
CTEPCOMETPUYCCKHAE  3aJaud  Ha  HaXOXKICHHUC
TrE€OMETPHYUCCKUX BEIUYHMH (IUIMH, YIJIOB, IUTOINAIEH,
00bEMOB);

UCIOJIb30BaTh MPU PEHICHUH CTEPEOMETPUUYECKHUX
3a/1a4 MJIaHUMETPUIECKUE (PaKThl U METO/IBI,

IIHUCbMCHHAas CaMOCTOATCIIbHAA pa60Ta
npakTU4YecKas MpoBepKa
MUCbMCHHAaA KOHTPOJIbHAA pa60Ta

MPOBOJIUTh JIOKA3aTEIIbHBIE PACCYXACHUS B XOJE
penieHus 3a1a4y

WCIIONb30BaTh  MPUOOPETCHHBIC 3HAHUSA U
yMeHI/I}I B HpaKTquCKOﬁ HCATCIIBHOCTHU n
IOBCEIHEBHOMN KU3HU:

— Il TPAKTUYECKHX pacueToB 1o (opmymnam,

BKIOYast  (GOpMYJBl,  COIEpXKAallue  CTEITCHH,
panukanbl, JorapupMbl U  TPUTOHOMETPUUECKHE
byHKIHH, WCIIONB3YS npu HEOOXOIUMOCTH
CIIpaBOYHEIE MaTepHabl u IIPOCTEUILINE

BBIYMCIIUTEIIbHBIC YCTPONCTBA;

— ISl ONTMCAHUS C TTIOMOIIBIO (DYHKIIMHI Pa3TuIHBIX
3aBUCUMOCTEH, TpEICTaBICHU UX TIpauyuecKu,
WHTEpIpeTauu rpaduKoB;

— pemieHusT TPUKIAIHBIX 3a7ad, B TOM YHCIE
COIIMAJIBHO-ODKOHOMHNYECCKHUX n (1)I/I3I/I‘IGCKI/IX, Ha
HauOOJbIINE W  HAUMCHBIIHE  3HAYCHHUS, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHUS;

— JJIA TOCTPOCHHUA W HUCCICAOBAHUA HpOCTefIIHI/IX
MaTeMaTHYECKUX MOJICIICH;

IIHUCBbMCHHAs1 CaMOCTOATCIIbHaA pa60Ta
MMPAaKTUYCCKaA IMPOBCPKa
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— Ui aHalIKM3a PpPEaNbHBIX YHUCIOBBIX [IaHHBIX,
MPEJCTAaBICHHBIX B BUJIE AUarpamMmm, rpauKos;

— a”amms3a uH(popManuu CTATUCTUYECKOTO
XapakrTepa,
— A HUCCIIEIOBAHUSA (MonenupoBaHus)

HCCIIOXKHBIX MPAKTHYCCKUX CI/ITyaI_[I/II\/'I Ha OCHOBC
M3y4YeHHBIX (OopMyIT U CBOMCTB pUTyp;

— BBIYUCIICHHUSI 00BEMOB " TUTOIIAICH
IIOBEPXHOCTEN IIPOCTPAHCTBEHHBIX TEJ IIPU PEIICHUU
MPAaKTUYECKHUX 33]a4, UCTIONB3Ys MPH HEOOXOTUMOCTH
CIIPAaBOYHMKU U BBIYUCIIUTEIbHBIE YCTPOUCTBA.

3HaHud:

3HAUYCHUC MaTeMaTquCKOﬁ HayKI/I JUUIA peLHeHI/IH
3aJ1a4, BOZHUKAIOIINX B TCOPHH U MTPAKTUKE; IIIHPOTY
" B TO XK€ BpeMH OI‘paHI/I‘IeHHOCTB HpI/IMeHeHI/I}I
MaTEeMaTHYECKHX METOJIOB K aHAJTU3Y U
HCCJICTOBAaHHIO TIPOIIECCOB U SIBJICHHUH B IPUPOE U
00IIIeCTBE;

3HAUEHUE NPAKTHUKH U BONPOCOB, BO3HUKAIOIIUX B
caMoil MaTeMmaruke A1 (HOPMUPOBAHMS U Pa3BUTHUSA
MaTEMaTHYECKON HayKH; UCTOPUIO Pa3BUTHUS MOHATHS
4ucila,  CO3JaHUsl ~ MaTeMaTH4eCKOro  aHaJIN3a,
BO3HHUKHOBEHHS U PA3BUTHS T€OMETPUH;

YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTUKH
MaTEMaTHYECKUX PacCyKAEHUH, UX IPUMEHUMOCTD BO
BCeX 00J1aCTAX YEJIOBEUECKON AEATENbHOCTH;

BEPOSITHOCTHBINM XapaKTep pa3IMYHbIX IPOLECCOB
OKpY2Karollero Mupa

NUCbMEHHAs CaMOCTOsITeNbHAsA paboTa
IIPAKTUYECKAs IPOBEPKaA
NUCbMEHHAs! KOHTPOJIbHAS paboTa

IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HHAUBUIAYAJBHBIX MPOEKTOB

HenpepriBHBIE 1pOo0H.

[TapannenbHOE NPOSKTUPOBAHUE.

BHOooo~NOORWNE

HpI/IMeHeHI/Ie CJIOJKHBIX ITPOICHTOB B SKOHOMHUYCCKUX PaCUYCTax.

Cpennue 3Ha4eHUs! U X IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3amaHue npsiMbIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
CroxeHue rapMOHUYECKUX KOoJeOaHu.

['paduueckoe perienre ypaBHEHUN U HEPABEHCTB.
[IpaBuiibHBIE U MOJYyIPABUIIbHBIE MHOTOTPAHHUKH.
Konnueckne cedyeHns U uX NPUMEHEHNE B TEXHUKE.

0. Ilonstue nuddepeHimana u ero MPUIOKECHHS.

11. Cxembl NOBTOPHBIX UCTIBITAHUN bepHyIu.
12. WccnenoBaHue ypaBHEHUH M HEPABEHCTB C MMAPaMETPOM.

13. buorpadus Ditnepa.

14. HUctopus BO3HUKHOBEHUS MOTYJIS.
15. buorpadus Kpamepa.

16. buorpadus Buera.

17. Teopema Buera.
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18. Hcropusi BOBHUKHOBEHUS UPPALMOHATIBHBIX YPABHEHUM.
19. JluneiiHoe mMpOrpaMMUPOBAHHUE.

20. Hctopust BOSHUKHOBEHUS KOPHEH.

21. Wctopusi BOSHUKHOBEHHS CTETICHEH.

22. Jlorapu¢™Mbl BOKpYT Hac.

23. Hcropus BOBHUKHOBEHUS JECSITUIHOTO Jorapudma.

24. Hcropus BOZHUKHOBEHUS HATYpaJbHOTO Jiorapudma.

25. Hcropust BO3HUKHOBEHUS (QYHKIIUU.

26.VicTopusi BOBHUKHOBEHUS TIOKA3aTEIbHBIX YPaBHEHUH.

27 .Uctopusi BOBHUKHOBEHUSI TPUTOHOMETPHUHU.
28.OCHOBOIIOJIO)KHUKH TPUTOHOMETPHH.

29.VcTopust OTKpPBITHSI CUHYCA.

30.UcTopus BOBHUKHOBEHHUS KOCHHYCA.

31.Uctopus pa3BUTHS TaHTEHCA.

32.Uctopus pa3BUTHS KOTAHT'€HCA.

33.Uctopusi BOBHUKHOBEHUSI TPUTOHOMETPUUYECKUX TOXKIECTB.
34.Uctopusi BOBHUKHOBEHUS TTOJIOBUHHOTO YTJIA.
35.Ucropuueckas cripaBka 00 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKITUSX.

Bomnpocsl HMTOrOBOro KOHTPOJIS
Pa3Butne nonsAtus o uucie.
KomrutekcHbie uncna.
Kopensb n-oit crenenm.
Crernensp ¢ JeUCTBUTEIIBHBIM MMOKA3aTEIEM.
Jlorapudm u ero cBoiicTaa.
[TapamienbHOCT B TPOCTPAHCTRBE.
[TeprieHAMKYASPHOCTH B MTPOCTPAHCTBE.
[TonsiTue BekTOpa B MPOCTPAHCTBE.
Koopaunatel u BEKTOpHI B MPOCTPAHCTBE.
0. IIpeoOpazoBaHue TPUTOHOMETPUUYECKUX BHIPAKEHUN.
1. TpuroHomeTpuueckue ypaBHEHUS U HEPABEHCTBA.
2. OYyHKIHMH, UX CBOMCTBA U I'pauKH.
13. Crenennble, moKazaTeabHbIE, IOTApU(PMUUECKUE U TPUTOHOMETPUUECKUE
byHKIUH.
14. MHororpaHHHKH.
15. Tena v MOBEpXHOCTH BpaLICHUS.
16. DOnemeHTbl KOMOMHATOPUKH.
17. DneMeHTbI TEOpUHU BEPOSITHOCTEN.
18. DneMeHThI MaTEMATUYECKON CTATHCTHKH.
19. TIlocnemoBaTenbHOCTH.
20. TIlpenen u npousBoaHast GYHKIUU.
21. TlpumeHeHHE MPOU3BOTHOMN K UCCIICIOBAHUIO (DYHKITUH.
22. llepBooOpa3Has u UHTETpal.
23. O0Obem.
24. TloBepXHOCTh TeJ BpalllCHUS.

PRBPOONOORAWNRE
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25. MeTtoapl perieHnid ypaBHEHUIA.
26. Metozsl penieHnil HepaBEHCTB.
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XapakTepuCcTHKA OCHOBHBIX BH/I0B Y4eOHOM 1esiTeJIbHOCTH CTYIeHTOB

Coaepxanue o0yueHunst

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH
CTYJAEHTOB (HA YPOBHE Y4eOHbIX JAeiCTBUIl)

BBenenue

O3HaKOMJIEHHE € POJIbI0 MATEMATUKH B HAYKE, TEXHUKE,
HKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJIOTHUAX U
IIPaKTUYECKON AESITEIbHOCTH.

O3HakoMJICHHE C LIESIMU U 33/1a4aMU U3y4eHHs] MaTEMaTUKU
npu ocBoernu npodeccuit CI1O u cnenmansaocterd CI1O

AJII'EBPA

Pa3BuTre moHsATHS O YHCIE

BrimonHnenue apupMeTUIeCKuX ASHCTBHUIA HAJl YUCITAMU,
coueTasl yCTHbIE U MMCbMEHHBIE IPUEMBI.

Haxoxaenne npuOImKeHHBIX 3HAYCHUH BETUYHH U
MOTPEITHOCTEH BhIUMCICHUH (aOCOMIOTHOM 1
OTHOCUTENBbHOMN); CPAaBHEHUE YUCIOBBIX

BBIPAYKECHHIA.

Haxosxnenue ommOoK B MpeoOpa3oBaHUIX M BHIYMCICHUSIX
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTPaMMBbI)

Kophu, crenenu, norapudmel

O3HaKOMJIEHHE C IOHATHEM KOPHs N-i1 CTENEHH, CBOMCTBaMU
pPaauKaIoB ¥ IPABUIAMH CPAaBHEHUS KOPHEM.
@opMyIMPOBAHKE OIIPEACIICHUS] KOPHS U CBOWCTB KOPHEH.
Brruucnenue u cpaBHEHUE KOPHEH, BBITOTHEHUE IPUKUIKH
3HAUEHUS KOPHS.

[IpeoOpazoBanHue YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEpIKaINX PATUKAIIBL.

Brinonnenue pacueroB no Gopmyrnam, conepikaium
panuKaibl, OCYIIECTBIISISE HEOOXOAUMbIE TOJICTAHOBKH U
npeoOpa3oBaHMs.

Omnpenenenre paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemienue nppanyoHaabHbIX YpaBHEHHIA.

O3HaKOMJIEHHE C IOHSATUEM CTENEHU C AEMCTBUTEIbHBIM
MTOKa3aTeNIEeM.

HaxoxeHne 3Ha4eHU CTENEHH, UCIIOb3Ys IIPU
HE0OXO0IUMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuceIBaHuE KOPHS N-I CTETIEHU B BUJIE CTENICHU C IPOOHBIM
MoKa3aTesieM ¥ Ha00O0pOoT.

@opMyIMpOBAHKUE CBOUCTB CTENICHEN. BhIunciieHne cTenenen
C PallMOHAJIbHBIM IIOKA3aTeJIEM, BBIIIOJIHEHUE IPUKUAKA
3HAUEHUS CTENEHU, CPABHEHUE CTETICHEN.

[IpeoOpazoBanHue YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEpIKAILMX CTENEHU, IPUMEHS CBOMCTBA. Pemenue
MTOKA3aTEIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTETIEHEN IpU
BBIYMCIICHUH CPEIHUX, IEJICHUN OTPE3Ka B «30JI0TOM
ceueHumn». Pelenne nNpukiaaHbIX 3a/1a4 Ha CI0XKHbBIE
IIPOLICHTBHI -

[IpeoOpaszoBanue anre-
OpanuecKnX BhIpaKCHHUI

Brimonnenue npeobpazoBaHuii BEIpaKeHUH, TPUMEHEHNE
(dhopmyJ1, CBA3aHHBIX CO CBOMCTBAMU CTEIIEHEH U
JorapugMmoB.

Omnpenenenue 00J1aCTU JOMYCTUMBIX 3HaUYCHUN
Jorapu(pMHUECKOro BhIpakeHus. Pemenne norapugmMuyeckux
YpaBHEHUI
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OCHOBbI TPUTOHOMETPUH

OCHOBHEIE ITOHATHA

W3y4eHne painaHHOTO METOAA U3MEPEHUS YIVIOB BPAILCHUS U
UX CBSI3U C TpagycHO Mepoil. 300paskeHne yriioB BpaleHus
Ha OKPY>KHOCTH, COOTHECEHUE BEIINYMHBI YTJIa C €r0
pacniosioxenueM. @opMyIUPOBAHUE ONPEICIICHUM
TPUTOHOMETPUUYECKUX (YHKIMHU AJIS YIJIOB TOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOJIEHOTO TPEYTOJIbHUKA U 00BSICHEHNE
UX B3aUMOCBSI3U

OcHoOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IJIs
TPUTOHOMETPHYECKHE BBIUHCIICHUS 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIMIH 1O
TOXKJIECTBA OJIHOM U3 HUX
[IpeobOpazoBanms N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (POPMYITBI
MPOCTEUIINX CIIOKCHHUSI, yIBOCHUS, TPe0OpPa30BaHU CYMMBI
TPUTOHOMETPUUECKHIX TPUTOHOMETPUUYECKHUX (DYHKIUH B MPOU3BEICHUE U
BBIPKEHUI MPOU3BEICHUS B CYMMY U IIPUMEHEHHUE MTPU BBIYUCICHUN
3HAYEHUS! TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOILIECHUS
ero.
O3HakoMJIEHHE CO CBOMCTBAMM CUMMETPHUH TOUYEK HA
€AMHUYHOU OKPY>KHOCTU U IPUMEHEHHUE UX JIJIsl BEIBOAA
dhopmyn npuBeaCHUS
IIpocreiimue Pemenue no ¢popmynam u TPUTOHOMETPUUYECKOMY KPYTY
TPUTOHOMETPHYECKHE MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.

YPaBHCHUA U HepaseHcmeda

[TpumeHeHne OOIIMX METOIOB PEILICHHS YPaBHEHHHA
(mpuBeneHue K JTMHEHHOMY, KBaJIpaTHOMY, METO[
pa3IoKEeHUsI Ha MHOXKUTEIH, 3aMEHbI IIEPEMEHHON) TPU
PEILIEHNN TPUTOHOMETPUYECKUX YPABHEHHH.

YMeHHe oTMedaTs Ha Kpyre PeleHHs POCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHT'€HC YUCIIa

O3HaKOMJICHHE C TIOHATHEM O0pPaTHBIX TPUTOHOMETPUUYECKUX
byHKIMA.

N3yueHune onpeneneHnii apKkCUHyca, apKKOCHHYCa,
apKTaHTeHca Ynciia, GopMyJIUpOBaHUE UX, H300paKeHUE Ha
€AMHUYHON OKPY’KHOCTH, IPUMEHEHUE NPU PELIEHUHN
YpaBHEHUI

®YHKIMH, X CBOMCTBA U TPA®UKU

OyHKIUH.
ITonsiTHE O HEIPEPBIBHOCTU
byHKIII

O3HakOMJIEHUE C TTIOHATHEM NIEPEMEHHOM, TpUMEpaMu
3aBUCUMOCTEH MEX]ly IEpEMEHHBIMH.

O3HakoMJIEHHE ¢ TOHATHEM TpaduKa, ONpeesieHne
MPUHAIIICKHOCTU TOUKH rpaduky GpyHKimu. OnpeaeneHue no
dhopmysie mpocTeiiei 3aBUCUMOCTH, BUA €€ rpaduKa.
BripaxkeHnue no ¢opmyiie olHON IEpEMEHHOI yepe3 ApyTHe.
O3HakoMIICHHE C oTpeesicHrneM QyHKIIUU, HOpMYTHpPOBAHUE
ero.

Haxoxnenue obmactu onpeneneHus u 00J1acTi 3HAYCHUN

byHKIIUN

CBoiicTBa (yHKIHH.
I'paduaeckas
uHTepnperanus. [Ipumepst
(G yHKIIMOHATBHBIX
3aBUCUMOCTEHN B PEAIBHBIX
IIpoLeccax U sIBJICHUIX

O3HakOMJICHHE ¢ TpEMEpaMH (PYHKITHOHATHHBIX
3aBUCUMOCTEHN B pEANIbHBIX MPOIECCAX U3 CMEXKHBIX
JHACITUATLINH,

O3HakoMJIEHUE € JOKA3aTEIbHBIMH PACCYKICHUSIMU
HEKOTOPBIX CBOMCTB TMHEHHOM U KBaJpaTHUHON (YHKIIMH,
MPOBEJICHUE UCCIEAOBAHMS JIMHEWHOW, KyCOUYHO-JTMHEUHOM,
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IpoOHO-TMHEHHON M KBaIpaTUYHOHN (PYHKIMI, TOCTpOeHHE
ux rpaduxos. [loctpoeHue u urenne rpadukoB QPyHKITUH.
HccnenoBanue QyHKIHH.

Cocranenue BUI0B (DYHKITHI TI0 TAHHOMY YCJIOBHIO,
pelIeHHe 331a4 Ha SKCTPEMYM.

OO6parnbie GyHKIHH

Wzydenue nonwsimus obpamuoil pynxyuu, onpeneneHie Buaa
U nocmpoetue epagpuxa oopamuou GyHKyuu, HaxoxcoeHue ee
obnacmu onpedenenus u oonacmu 3uavenui. Ilpumenenune
CBOWCTB (DYHKLIMH NP UCCIICAOBAaHUH YPAaBHEHUH U pEIICHUU
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C MOHSITHEM CI0KHOU (QYHKIIMU

CreneHHble, TOKa3aTeIbHEIE,
JorapupMHUECKUe U
TPUTOHOMETPHUYECKUE
byHKIHN.
OO6parnbie
TPUTOHOMETPUYECKHE
byHKIII

Brruucnenue 3nauennii GyHKIMN MO0 3HAYSHUIO apTyMEHTAa.
Omnpenenenne NOJI0KEHUS TOUKH Ha TpaduKe 1o ee
KOOpJAMHATaM ¥ Ha00O0POT.

Hcnonb3oBanue cBONCTB (DyHKIHMI JUIs CpaBHEHHS 3HAYCHUN
cTeneHe u jorapumMoB.

[TocTpoenne rpaMKOB CTENEHHBIX U JIOTapUPMUUECKUX
byHKIMA.

Pemienue nokazaTenbHbIX U JTOTapUPMUUECKUX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C IOHSATUEM HENPEPBIBHON NIEPUOANUYECKOI
dbyukun, GopMyIHpOBaHUE CBOWCTB CHHYCA U KOCHHYCA,
MOCTPOEHHE UX IPapUKOB.

O3HaKOMJICHHE C TIOHATHEM FapMOHHYECKUX KOJIeOaHUH 1
pUMEpPaMU TAPMOHHYECKUX KOJIEOaHUN JJIsi OMUCAHUS
MPOIIECCOB B (PU3HKE U APYTHX 00JIACTAX 3HAHHMS.
O3HaKOMJIEHHE C IOHATHEM Pa3pbIBHOM MEPUOINYECKON
byHKuu, GopMyIUpOBaHUE CBOWCTB TAaHT€HCA U KOTAHTEHCA,
MOCTPOEHHE UX IPapUKOB.

[IpumeHneHnne cBOWCTB PYHKIIUN TSl CPAaBHEHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKIIUN, peIIeHUs
TPUTOHOMETPUYECKUX YPABHEHUII.

Ilocmpoenue epaguxoe 0bpamuvix mpueoHOMempudecKux
@yHKyuii u onpedenerue no epaghuram ux ceoLcma.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocnenoBaTenbHOCTH

O3HaKOMJICHHE C TIOHATHEM YHCIIOBOH TOCIIEJOBATEIFHOCTH,
croco0amHu ee 3aJJaHusl, BBIYUCICHUSIMHE €€ YJICHOB.
O3nakomieHue ¢ NOHAMuUeM npeoena nocied08ameIbHOCMU.
O3HaKOMIICHHE C BEIYHCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psijia Ha IPUMEPE BBIYMCICHHUS CYMMBI
0ecKOHEeuHO yOBIBAOIIEH reOMETPUUECKOI IPOrPECCHH.
Pemenue 3a1au Ha npuMeHeHHE GOPMYITBI CyMMBI
0ecKkoHeuHO yOBIBAIOLIECH reOMETPUUECKOM Mporpeccuu

IIpousBogHas u ee
HNPUMEHEHHUE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

Nzydenne u hpopMynupoBaHHE €€ MEXaHUIECKOTO U
reOMETPUYECKOTO CMbICIIA, U3YYEHHE aIrOPUTMa BbIUNCICHUS
IIPOU3BOJHON HA IPUMEPE BBIYUCICHUSI MTHOBEHHOU
CKOPOCTH U YTJIOBOTO KO3 puIeHTa KacareabHOM.
CocraBiieHre ypaBHEHUS KacaTeIIbHON B OOIIEM BH/IE.
YcBoenue npaBuit aAudGepeHIupoBaHUs, TAOTHUIIBI
MIPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKIUN, TPUMEHEHUE TS
muddepennmpoBanusi GyHKITUNA, COCTABICHHS YPAaBHCHHS
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KacaTeJIbHOM.

N3yuenune Teopem o CBSA3M CBOMCTB (DYHKIIUU M TIPOU3BOIHOM,
(bopMyIHpOBKA HX.

[IpoBenenune ¢ mOMONILI0 MPOU3BOIHON UCCIIEIOBAHUS
¢byHKIMH, 3a1aHHON (OPMYIIOH.

YcraHoBIEHUE CBSA3U CBOMCTB (DYHKITUU M TIPOU3BOIHOM TIO
uX rpapukam.

[IpumeneHnne npou3BOIHOM ISl pEIICHU 3aa4 Ha
HaXO0XJICHHUE

[TepBooOpa3zHas
U UHTETpall

O3HakoOMJICHHE C MIOHIATHEM HHTETpaia U MepBOOOpa3HOM.
W3ydenue npaBuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Hprorona— JleitOHuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON /17151 JaHHOW (PYHKITHH.
Pemenue 3an1a4y Ha IpUMEHEHNE NHTETpaJIa U1 BBIYUCICHUS
(bu3MYeCKUX BEJIMYMH U IIoUaien

PABHEHMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI

YpaBHEHUHU

HepaBeHncTBa u cuctemsl
HEPABEHCTB C ABYM:I

MNEPEMCHHBIMU

O3HakoMJIEHUE C TPOCTEUIIMMH CBEICHUSIMUA O KOPHSIX
anreOpanvdecknx ypaBHEHUH, MOHATUAMH UCCIIEOBAHUS
YPaBHEHUU U CUCTEM yPaBHECHUH.

N3yueHne Teopuy paBHOCUIILHOCTH YPABHEHUI U €€
npuMeHeHus. [IoBTOpeHne 3anucy peleHns CTaHIapTHBIX
ypaBHEHH, TpUEMOB MTPpeoOpa3oBaHus ypaBHEHUH IS
CBEICHH K CTaHJApTHOMY YPaBHEHHUIO.

Pemenue panoHanbHbIX, HPPALMOHAIBHBIX, IOKa3aTEIbHbBIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.
Hcnonb3oBanne CBOMCTB U rpaKOB (PYHKIUH I peLIeHus
ypaBHeHUH. [IOBTOpeHNE OCHOBHBIX TPUEMOB PELICHUS
CHCTEM.

Pemienue ypaBHeHUH ¢ TPUMEHEHUEM BCEX TPUEMOB
(pa3nokeHus: Ha MHOYKUTEIHN, BBEJCHHS HOBBIX HEU3BECTHBIX,
MOACTAaHOBKH, TPpahpraecKoro MeTo1a).

Pemrenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHBIX
CIIOCO0OB.

O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB
Y WCIIOJIb30BaHUE CBOWCTB U IpauKoOB PYHKITUN TTPH
pELIEHNN HEPABEHCTB.

Peniennie HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CLIOCOOOB.

[IpuMeHEeHHEe MaTEMaTUYECKUX METOJIOB [UIsl PELICHHUS

COZIep KaTeNbHBIX 33/1a4 U3 pa3IMyHbIX 00JacTell HayKu U
npakTuku. MHTEpnpeTnpoBanue pe3ybTaToB C y4eTOM
peanbHBIX OTPaHUYECHUN

JIEMEHTBI KOMBMHATOPUKHU, TEOPUU BEPOSITHOCTEN Y CTATUCTUKU

OCHOBHBIE TOHATHSA

KOMOWHATOPUKH

N3yyenne npaBuia KOMOMHATOPUKHU U IIPUMEHEHHE TTPU
peleHrnr KOMOMHATOPHBIX 3a7ad.

Pemenne koMOMHATOPHBIX 3a/1a4 METOAOM Tiepebopa u 1o
MIPABUITY YMHOKEHHS.

O3HaKOMJICHHE C TOHITHSIMH KOMOUHATOPHKHU:
pa3MeIeHUsIMHA, COYCTaHUSIMHE, TIEPECTAHOBKAMU H
dbopMyIIaMu 1Jis UX BBIYHCIICHUSI.

OOBsicHeHHE ¥ TPUMEHEHHE HOpMYIT JIJIsl BBIYUCIICHUS




pPa3MEILEHUM, IEPECTAHOBOK U COYETAHUM IIPU PEILICHUU
3az1ad.

Osnakomiuenue ¢ OnHoMoM HpI0TOHA U TPEYTOIBHUKOM
[Tackans.

Pemrenne npakTuyeckux 3a1ad ¢ UCIOJIb30BAHUEM ITOHATUN U
MpaBUJl KOMOWHATOPHUKHU

DEMEHTHI TEOPUH
BEPOSATHOCTEM

N3yueHue kilaccuueckoro onpeaesieHust BEpOSTHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccmoTrpenue npumMepoB BBIYUCIICHUS BEPOSITHOCTEM.
Pemenue 3a1aq Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHI

[IpencraBnenue qaHHBIX
(TabnuIbl, TUarpaMMBl,

rpadukm)

O3HaKoOMJICHHE C MPEICTaBIEHUEM YHCIOBBIX JaHHBIX U UX
XapaKTEPUCTHKAMHU.

Pemienue npakTuueckux 3ajad Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYHUCICHUE X XapaKTEPHCTHK

I'’EOMETPUA

[Ipsimbie ¥ IIOCKOCTH
B IIPOCTPAHCTBE

DopMyIUpOBKA U IPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'0 PACIIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH.
PacniozHaBaHue Ha yepTekax U MOJEISIX PA3IMYHBIX CIIy4acB
B3aUMHOI'0 PACIOJIOKEHUS IIPSIMBIX U IIOCKOCTEH,
apryMEHTHPOBAHHE CBOUX CYKICHUM.

DopMyJIMPOBAHUE ONIPEACIICHUI, TPU3HAKOB U CBOMCTB
MapaJUIEIbHBIX U MEPIEHANKYJIIPHBIX IITIOCKOCTEH,
IBYTPaHHBIX U JUHEUHBIX yTJIOB.

BeinosHeHNE MOCTPOEHUS YIVIOB MEXKY NPSMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMU 110 ONHUCAHUIO U
pacrno3HaBaHUE X Ha MOAECIIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
IJTOCKOCTEH MIPH PEIICHUH 3a/1ad4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBAaHHE HA MOJEISIX
MEPIECHIUKYIISIPOB U HAKIIOHHBIX K TUNIOCKOCTH, IPAMBIX,
MapaJuIeIbHBIX INIOCKOCTEH, YIVIOB MEKIY NPAMOU U
IUIOCKOCTBIO M1 0OOCHOBAaHUE ITOCTPOEHHUSL.

Pemrenne 3a1a4d Ha BBIYMCIIEHUE TEOMETPUYECKUX BEJIMYUH.
OnuceiBaHKE PACCTOSIHUSA OT TOYKH 10 INIOCKOCTH, OT MPSIMOM
J10 IUIOCKOCTH, MEXKY IIJIOCKOCTIIMH, MEXIY
CKPEIIMBAIOIINMUCS IPSIMBIMHU, MEKIY TPOU3BOJIBHBIMH
¢burypamu B IpoCTpaHCTBE.

@opMyIMPOBAHNE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CyLIECTBOBAHHUS, CBOMCTBA).
N300paxeHune Ha yepTexxax U MOJEIIX PaCCTOSIHUS U
000CHOBaHHUE CBOUX CyAeHUH. OrpeneneHue u BEIYUCICHUE
paccrostHu# B ipocTtpancTBe. [IpuMenenne Gpopmyt u Teopem
MJITAHUMETPUH JJI pELIeHUs 3a]1ay.

O3HakoMIJIEHHE C MOHATHEM 1APAUIEIBHOIO MPOEKTUPOBAHUS
U ero cBoiicTBaMU. Popmyauposanue meopemvl 0 NIOWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20TbHUKA.

[TpumeHeHne Teopuu A1 000CHOBAHUS TTOCTPOCHUH U
BBIYMCIICHUI.

ApryMeHTUpOBaHUE CBOUX CYXIAECHUH O B3aUMHOM
PacIoJIOKEHUN

MHoOrorpasHuKH

Onucanue U XapaKTEpUCTHKA Pa3JIMYHbIX BUJIOB
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MHOT'OTPaHHUKOB, NIEPEUHUCIICHUE UX IJIEMEHTOB U CBOMCTB.
N3006paxkeHre MHOTOTPaHHUKOB U BBIMIOJIHEHHUE TOCTPOCHUS
Ha N300paKEHUSIX ¥ MOJEIISIX MHOTOIPaHHUKOB.
Brluncnenue TMHENHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX ,KOHPUTYpALHSIX, ApTYMEHTUPOBAHUE
CBOUX CYXKICHUU.

XapakTepucTruka U U300paKeHHe CEUCHHUSI, Pa38epmKU
MHO202PAHHUKOS, BBIYMCIEHUE TIIOIIAEH TOBEPXHOCTEM.
[TocTpoeHne mpocTelnx cedeHuit Kyoa, Mpu3MBbl,
nupamusl. [I[puMenenne GpakToB U CBECHUH U3
IJIAHUMETPUH.

O3HakoMJIEHUE C BUIaMU CUMMETPUI B MPOCTPAHCTBE,
(dhopMyIIHpOBaHKE ONPECIICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TEJ BPAILEHUs U MHOIOTPaHHUKOB.
IIpuMeHeHre CBOMCTB CUMMETPHHU MIPU PELICHUH 3a1a4.
Hcnonb3oBanre npuoOpeTeHHBIX 3HAHUH [Tl HCCIeI0BaHUS
Y MOJCJIMPOBAHUS HECIOXKHBIX 3a/1a4.

Tena u moBepxHOCTH
BpalLLleHUS

O3HakOMJIEHHE C BUJAMH TeJl BpallleHus, JopMyTupOBaHUE
UX OIIPEJEIICHUN U CBOWCTB.

@opMyIMPOBAHHUE TEOPEM O CEYEHUU LIapa MJIOCKOCTHIO U
TJIOCKOCTH, KacaTenbHOM K cepe.

XapakTepucTuKa U U300pakeHue TeJl BpallleHus, UX
pa3BEPTKU, CCUCHUS.

Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JJIHH,
paccTosgHuM, yIioB, moniaaei. [lposenenne nokazaTenbHbIX
paccyXJIeHHI NpY PEIICHUH 3a7a4.

IIpuMeHeHne CBOMCTB CUMMETPUHM IIPU PELICHUH 3a1a4 Ha
Teja BpalleHUs, KOMOMHALIUIO Tell.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEIl U BHIMIOJTHEHUE
PHUCYHKA I10 YCIOBHUIO 33a4u

N3mepenus B reoMeTpuu

O3HaKOMJICHHE C TIOHSITUSMH TUIOMIAAN U 00heMa, aKCHOMaMH
Y CBOMCTBAaMH.

Pemenvuie 3a1a4y Ha BRIYHCIICHUE TUIOMIAACH MIIOCKUX (QUTYP C
MIPUMEHEHHUEM COOTBETCTBYIOMUX (GOpMYT U (GaKTOB U3
MJIAHUMETPUH.

W3ydenue TeopeM O BEIUUCICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a7a4 Ha IPUMEHEHUE
(hopMyJT BEIYHCIICHUSI 00BEMOB.

W3zydenue Gpopmyt s BBIYMCICHUS TUIOINAACH
MTOBEPXHOCTEN MHOTOTPAHHUKOB U TE€J BPALLIECHHUS.
O3HakoMJIEHHE C METOJIOM BBIUMCICHUS IJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aga4 Ha BEIYMCIIEHUE TUIONIAJEN TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KoopauHaTsl 1 BEKTOPHI

O3HakOMJIEHHE ¢ IOHATHEM BeKTopa. M3yueHue nekapToBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE 110
3aIaHHBIM KOOPAMHATAM TOYEK U IIJIOCKOCTEM, HAXO0XKICHHUE
KOOpJAMHAT TOYEK.
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5. JIACT UI3MEHEHU 1 JIONOJHEHU, BHECEHHBIX B PABOUYIO

IMPOI'PAMMY

Ne HU3MCEHCHMUA, JaTa H3MCHCHUSI, Ne CTpaHUuLbl C UBMCHCHHUEM

BbILJIO

CTAJIO

OcHoBaHue:

IToamuck MuIa BHECIIETO U3MEHEHHUS
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