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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCIHHAITINHBI
«MaremaTuka»

1.1. Ob61acTh NPUMEHEHHUS MPOrPAMMBI

PaGouass mporpamma  00mieoOpa3oBaTeNbHOW  Y4EOHOW  JUCITUTUIMHBI
«Marematrkay mpeaHa3HauYeHA ISl W3yYeHHUS] MATEeMAaTHKU B MPOQECCHOHATBHBIX
oOpazoBatenbHbix  opranmzamusx CIIO, peammsyroomux  00pa30BaTeIbHYIO
nporpaMmy CpeaHero ooiiero oOpa3oBaHUs B Mpeaeraax OCBOEHUS OCHOBHOM
npodeccruoHanbHOM 00pazoBarenbHoi mporpammbl CITO (OITOIT CITO) na 0aze
OCHOBHOTO 00I1eT0 00pa30BaHus MPHU MOJTOTOBKE CHEIMAIMCTOB CPEAHETO 3BEHA.

[Iporpamma y4yeOHOW JOUCHMIUIMHBI «MaTemaTuka» SBISETCS YacThblO
MPUMEPHOH OCHOBHOW MpodecCHoHaNbHOM 00pa3oBaTeIbHON MPOTPaMMbl B
cootBeTcTBUU ¢ PI'OC no crienmanpaocty CITO 38.02.07 baukoBckoe neo.

[Iporpamma y4eOHOW AWCIHUIUIMHBI MOXET OBITh HMCIOJb30BaHa B
po(heCcCHOHATLHOM MOATOTOBKE CTYIEHTOB.

1.2. Mecro AMCHMIUIMHBI B CTPYKType OCHOBHO# mnpodeccuoHaAJIbHOMI
00pa30BaTeIbHOI MPOrPaMMBbI:

VYuebnas nucnumimHa «MareMmaTtukay SBISETCS YYEOHBIM TMPEIMETOM
oOsi3aTenpHOM mpenMeTHOM ob6nactu «Matematuka u uHpopmatukay OI'OC
cpeaHero o0Iero oopa3zoBaHusl.

B mpodeccuonanbHbIXx 00pa30BaTENbHBIX OPTraHU3aAIUAX, PEATU3YIOIUX
00pa3oBaTeNbHYI0 TMPOTpaMMy CpeaHero ooOImero oOpa3oBaHusi B Mpenaesax
ocsoeHust OIIOIT CIIO nHa 6a3e ocHOBHOro ooOmiero oOpas3oBaHus, ydeOHas
nucuuiuinHa «MaTteMaTtrka» u3ydaeTcsi B 0011eo0pa3oBaTeIbHOM IHMKJIE Y4eOHOTO
mana OITOIT CITIO Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHuUsl.

1.3. Hean u 3aaa4m y4eOHOH AMCHUILIMHBI — TPeOOBAHMSA K pe3yJbTaTam
OCBOEHUSI TUCIHUIITHHBI:

Copnepxkanue mnporpamMmbl «MaTeMaThka) HaNpaBICHO HA JIOCTHKEHUE
CIEAYIOIIMNX LeJIen:

» obecrnieueHue CHOPMHUPOBAHHOCTH TMPEJACTABICHUNA O COIHMAJIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpax CTAaHOBJICHUS] MATEMATHKU

* oOecrieueHre CHOPMUPOBAHHOCTH JIOTUUECKOTO, QJITOPUTMUYECKOTO H
MaTEeMaTHYECKOTO MBITIICHHUS,

* obOecrieueHre chopMUPOBAHHOCTH YMEHHUH MTPUMEHSATH MOJyYCHHbBIC 3HAHUS
IIPY PEIICHUH Pa3IMYHbBIX 3a7a9;

 obecrnieueHue cPopMUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTUKE KaK YacTH
00IIeYeNIOBeUeCKON KyJIbTYphl, YHHBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OTHCHIBATh M U3y4aTh PEaIbHbIC MTPOIIECCHI U SIBIICHUSI.

B nmporpamMmy BKIIIOUEHO cojiepKaHUE, HAMPABICHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX 1Jisi KauecTBeHHOro ocBoeHusi OITOII
CIIO Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHUA C MOJIYYEHUEM CPEIHEro 0OIIero
oOpa3oBaHMsl 1O TporpaMme TMOJATOTOBKH CIEIHAIUCTOB CPEAHEro 3BEHA
(IIIICC3).



CopnepxaHve y4yeOHOW JMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C
OCHOBHBIMHU COZEPKATEIBHBIMU JIMHUAMHU 00YUEHUS MaTEeMATHKE:

* anreOpanyeckas JUHUWSA, BKJIIOYAIONIAs CUCTEMATH3AIMIO CBEACHUN O
YHCJIax; U3yuYeHUE HOBBIX U 0000IIeHNE paHee U3YUEHHBIX omnepaluil (Bo3BeieHre
B CTEINEHb, U3BJIEUYEHUE KOPHS, JIOrapuMHUpPOBAHUE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC M 0OpaTHbIE K HUM); U3yUY€HHE HOBBIX BHUJIOB YHCIIOBBIX BBIPRXKECHUN U
dbopMys; COBEpPIICHCTBOBAHME NPAKTUYECKUX HABBIKOB W BBIYMCIHUTEILHON
KyJbTYpbI, pacUIMpeHHEe M COBEPUICHCTBOBAHUE alreOpanveckoro amnmnapara,
c(hOpPMHUPOBAHHOTO B OCHOBHOW IIIKOJE€, U €ro MNPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U MPUKIAJIHBIX 3a/1a4;

* TEOPETUKO-(DYHKITMOHAIIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATHU3AlUI0 U
paciMpeHne CBeACHU 0 (PYHKITUSIX, COBEPIICHCTBOBAHNE IPAPUICCKUX YMECHHIA,
3HAKOMCTBO C OCHOBHBIMU HJIESIMH M METOJaMH MAaTeMaTHYECKOro aHalii3a B
o0beMe, TO3BOJISIIONIEM HCCIIECNOBATh dJJIEMEHTAapHble (YHKIMU U pemiaTh
MPOCTEUIINE TeOMETPUIECKre, (PM3NUECKUE U IPYTUE IPUKIIAIHBIC 3a/1a4K;

* JIMHUS YypaBHEHHM W HEPABEHCTB, OCHOBAHHAasi Ha IOCTPOCHUU U
UCCJIEIOBAHUM MAaTeMaTHYECKUX MOJIENEH, mepecekaronascs ¢ anredopandyeckon u
TEOPETUKO-(PYHKIIMOHAILHOW ~ JIMHUSIMM W BKJIIOYAIOIIas ~ pa3BUTHE, W
COBEPIIEHCTBOBAHNE TEXHUKH alreOpandecKux NpeoOpa3oBaHUN ISl pelIeHUs
ypaBHEHHI, HEPABEHCTB U cUCTEM; (OPMUPOBAHUE CIIOCOOHOCTH CTPOUTH WU
UCCIIEIOBAaTh MPOCTEUIIINE MaTEMAaTUUECKUE MOJEIN MPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHbBIX U CIEIUAIbHBIX JUCIUTLINH;

* TreoOMETpHUYECKas JIMHMS, BKIIOYAIONIAs HArJISIAHbIE MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (DUTYpaxX U U3yUYEHHE UX CBOMCTB, OPMUPOBAHUE U PAZBUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHWs, PA3BUTHE CIIOCOOOB  TI'E€OMETPUUYECKHUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOTO  METOAOB  IJi1  PEUICHUA
MaTeMaTUYECKHNX U MPUKIAIHBIX 33]1a4;

* CTOXAaCTHYECKasi JIMHUS, OCHOBAHHAs HAa Pa3BUTUU KOMOWHATOPHBIX
YMEHHI, NPEICTABICHUNA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KarOLIEro MUpA.

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

* TUYHOCHIHDBIX.

— ¢(OpMHUPOBAHHOCThH TMPEJCTABICHUN O MaTeéMaTHUKE KaK YHHBEPCAJIbLHOM
SI3bIKE HAYKH, CPEJICTBE MOJICIUPOBAHHUS SIBJICHUW U MPOILIECCOB, UACSIX U METOJIAaX
MaTEMaTHUKH;

— T[IOHMMaHUE€ 3HAYUMOCTH MAaTEeMaTUKU MJi1 HAayYHO-TEXHHYECKOTO
nporpecca, CHOPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH
oOII[EeYeIOBEUECKON KYyJbTYphl 4Y€pe3 3HAKOMCTBO C WCTOpHUEH pa3BUTHUSA
MaTeMaTHKH, DBOJIOIMEH MaTeMAaTHUECKUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBINUICHUS, IMPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKOMN KYJbTYPhl, KPUTUUYHOCTH MBIILJICHUS] HA YPOBHE, HEOOXOUMOM
TSt OyAy1ier mpodecCuoHaIbHON eI TENbHOCTH, ISl TPOIOKEHUS 00pa30oBaHuUs
U caMO00pa30BaHMUS;



— OBJIaJICHUE MAaTEMaTUUYECKUMH 3HAHUAMU U YMEHUSIMHU, HEOOXOIMMBIMH B
NOBCEHEBHOMN KU3HU, JJI1 OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYUYHBIX JUCLMIUIAH
U JUCIUIUIMH TNPO(PECCHOHANBHOIO IMKJIA, JJIsl MOJy4eHHs OOpa3oBaHHs B
o0macTsx, He TPeOYIOUINX yriay0JIeHHONH MaTeMaTUYeCKO MOATOTOBKY;

— TOTOBHOCTh M CIHOCOOHOCTH K 00pa3oBaHHIO, B TOM YHUCIE
caM000pa30BaHNI0, HA TPOTSKEHUM BCEW >KU3HU; CO3HATEIBHOE OTHOIICHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCHEIHOW MpodeccrnoHalbHON U
0O0IIECTBEHHOM NCATCILHOCTH,

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIBHOM TBOPYECKOH W
OTBETCTBEHHOM JIESITEIbHOCTH;

— FOTOBHOCTD K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeNbHOM,  OOIIECTBEHHO  IMOJIE3HOW,  Y4eOHO-UCCIEA0BATEILCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

— OTHOLIEHHE K NpOo(ecCHOHATBHOM NEATEIbHOCTH KaK BO3MOXKHOCTU
ydacTuss B PELIEHUMH  JIMYHBIX,  OOILECTBEHHBIX,  TOCYJapCTBEHHBIX,
0O0I1IeHaIMOHATBHBIX TPOOJIEM;

* MemanpeomMemHuIx:

— YMEHHUE CaMOCTOSITEIbHO ONPENEIATh LENU AEATEIbHOCTH U COCTABIISTH
IUIaHBl  JIESITEJIBHOCTH; CAMOCTOSITEIbHO OCYLIECTBJIATh, KOHTPOJIHMPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOIB30BAaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTH)KEHHSI TIOCTABJICHHBIX LEJNEed U peaju3alMy IUIAaHOB JESTENbHOCTH;
BBIOMPATH YCIEUIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— yMEHHUE MNPOAYKTHUBHO OOIIATHCS M B3aMMOJECWCTBOBATH B IPOLIECCE
COBMECTHON  JESATENbHOCTH, YYHMTHIBATH MO3UIUU  APYIMX  YYaCTHUKOB
NeATEeNbHOCTH, 3()PEKTUBHO pa3peliaTb KOHPIUKTHI,

— BJAJCHHE HAaBBIKAMHM I103HABATEJIbHOM, Yy4€OHO-UCCIEI0BATEIbCKON H
IPOEKTHON JEsATENIbHOCTH, HaBBIKAMM pPa3pelieHUsi MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/OB PEIICHUS MPAKTUUECKHUX 3a]1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(OPMAIIMOHHO-
[I03HABATEJIbHOMN JESTENbHOCTH, BKIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHbIX
UCTOYHUKAX MH(OpPMAlMM, KPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(pOpPMaIMIO, IOJYYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

- BJIAJICHUE SA3BIKOBBIMH CpPEJICTBAMH: YMEHHE SICHO, JOTMYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BATh aJ€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

- BIAJICHHE HAaBBIKAMHM II03HABATEIHHOW pPEQPIEKCHH KaK OCO3HAHHS
COBEPIIAEMBIX JIEWCTBUIA M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMi1, TPaHMI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX ITO3HABATENbHBIX 337a4 U
CPENCTB ISl UX TOCTHXKCHMUS;

- LENeyCTPEMJICHHOCTb B IOMCKaX M  NPUHATUM  PEIICHUH,
CO00pPa3UTENBHOCTh U UHTYULINS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUH;
CIIOCOOHOCTB BOCIIPUHUMATh KPACOTY U TAPMOHUIO MHPA;

* nHPeOMEMmHbIX:



— c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHUKE KaK YacTH MHPOBOU
KyJIbTypbl W MECTE€ MAaTeMAaTUKH B COBPEMEHHOM IMBHIM3ALMU, CHOCOOax
ONMCAHMUs SIBJICHUW PEaIbHOIO0 MUPAa HA MaTEMATUYECKOM SI3BIKE;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O MATEMaTHUECKUX MOHATHUSAX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIOLIMX OIKCBHIBATH M U3Yy4aTb
pa3Hble IPOLECCHl W SBICHHs; NOHUMAaHHE BO3MOXXHOCTHM aKCUOMATHYECKOIO
IIOCTPOECHUS MAaTEMAaTHYECKUX TEOPUH;

— BJIQJICHUE METOJAMH JI0KA3aTEJIbCTB U aJTOPUTMOB PELICHUS, YMEHUE HX
MIPUMEHSITh, IPOBOJIUTH J1I0KA3ATENIbHBIE PACCYKIEHHUS B XOI€ PELIECHUS 3a/a4;

— BIJIAJICHUE CTAaHJAPTHBIMU @IPUEMAMM pEIICHHS PALUOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE Uil TOMCKA MYTH PELICHHS W WJUIKOCTPALMM PELICHHS YPaBHEHUU W
HEPABEHCTB;

—  c(opMHpPOBAaHHOCTH  MPEACTABICHUM 00  OCHOBHBIX  IMOHSTHIX
MaTeMaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
noBeieHne (PyHKUMN, HCHOJB30BaHUE IMOJYYEHHBIX 3HAHMWA JUJIsl ONMHUCAHUSA U
aHaJIn3a pealIbHbIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMU IOHATUSAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMEeTpPUYECKUX (PUrypax, MX OCHOBHBIX CBOWCTBax; c(pOPMHUPOBAHHOCTh YMEHUS
pacno3HaBaThb reOMETpUYECKHE (PUTYypbl Ha uYepTeXaxX, MOJEISAX U B PEaTbHOM
MUpE; NPUMEHEHHE WM3YUYEHHBIX CBOMCTB T'€OMETPUYECKUX QUIryp U (hopmys ais
PEILIEHHs] TEOMETPUYECKHUX 3a]1a4 U 3a/1a4 C ITPAKTUYECKUM COJICPKAHUEM;

— c¢(hOpMUPOBAHHOCTh MPEICTABICHUN O MPOLIECCAX U SABICHUIX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAaJbHOM MHpE,
OCHOBHBIX IOHATHSX AJIEMEHTAPHON TEOPUM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHIIMX MPaKTHYECKUX
CUTyalUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYalHbIX BEJINUUH;

— BJIAJICHUE HAaBBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX IPOIPAMM
IIPU pELIEHUH 3a/]1a4.

1.4. Pexomenayemoe KOJMYECTBO YACOB HA OCBOEHHME TMPOrpaMMbl
AUCUUITUHBI
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 244 4acoB, B TOM UHUCIIE:
00s13aTeNTbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocst 16 yacos;
IPOMEXYTOYHAs aTTecTalus 6 4acos;
CaMOCTOSITEIILHON paboThl 0OyUaromerocs 222 4acos.



2. CTPYKTYPA U IPUMEPHOE COJIEP’KAHUE YUEBHOM

JUCHHUILINHBI
Marematuka

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Bux yueOHoit padoThI Koauuecm
60 uacoe

MakcuMmasibHasi yueOHasi HAarpy3ka (Bcero) 244
Oo0s13aTeIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 16
B TOM YHCJIE:

JICKITAH 10

PaKTUYECKHE 3aHSATUS 6
IIpoMexxyTOUHAasi aTTeCTALMS 6
CamocTrosiTesibHasi paboTa o0yuaroierocs (Bcero) 222

Hmozosas ammecmayus 8 popme 3x3amena.




2.2. TemaTuyecKMH IJIAH M COAEPKAHUE YUeOHOU TUCHUILVIMHBI «MaTeMaTuka»

HaumenoBanue pa3aesioB U TeM

Conep:xanue yueOHOTo MaTepuaJjia, 1a00paTopHbie padoThl
U MPAKTHYeCKHe 3aHATHS, CAMOCTOSITE/IbHAsA padoTa
00y4JarImmnxcs

O0nem
4acoB

YpoBeHnnb
OCBOEHMS

BBenenue

Jleknus

MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HHOOPMAITHOHHBIX
TEXHOJIOTUSX U MPAKTHYECKOW JesITeIbHOCTH. Llenu v 3amaun n3ydeHust
MaTeMaTHKHU B YUPSIKICHHUIX CPEIHETO MPO(eCcCHOHATBHOTO
o0Opa3oBaHUsI.

Pa3nea 1. IloBTopeHne 0a3ucHOro Mmarepuaja
OCHOBHOM IIKOJIbI

CamocrosiTenpHas padora:

CrnosxeHre 1 YMHOXKEHHUE TIOJIOKUTENbHBIX U OTPUIATENIbHBIX YHCET.
YucnoBble OTHOLICHUS U Tponopiusa. OCHOBHOE CBOMCTBO MPOMOPIIHH.
Hecsatuunas qpoos. CokeHHe U BRIYUTAHUE JECATUIHBIX APOOCH.
[IpouenThl. OcHOBHBIE 3aa4l HA IPOLEHTHI. DOPMYIIBI COKPAILIEHHOTO
YMHOXKEHHUSL.

Pa3znea 2. Pa3zBuTHe MOHATHE 0 YHCJIE

2/6

Tema 2.1 PazButre nOHITHS O YHCIIE

CamocrosiTenpHas padora:
OmnpeneneHne NENbIX U PAllMOHATBHBIX, ICHCTBUTEIHHBIX YHCEL.
Onpenenenne Moayst yucina. [IpuOiamKkeHHbIE BRIYACICHUS.

IIpakTH4Yeckoe 3aHATHE:
Paznoxenue HATYypaJIbHOI'O YUCJIa IO CTCIICHAM IMPOCTHIX YUCCIIL.
Apudmernueckre onepanuy Hajl JeHCTBUTENbHBIMU YHACIAMHU.

CamocrosiTenpHas padora:

PaGoTa co cripaBouHOM auTEpaTypoit mo Temam: «IIpu3Haku genuMocTu
yncen», «IpubnmxeHHoe 3HaUeHNE BEJIMYUHBI U TIOTPELIHOCTH
U3MEPEHUIN

Pemenue BapuaTuBHBIX 3a/1a4 110 TeMe «MeTo MaTeEMaTUYECKON
WHYKIAW»




CamocrosiTenpHas padora:

PaGoTta co cmpaBouHol nuTepaTypoil mo Temam: «VICTOpus OTKpBITHS
KOMIUIEKCHBIX ~ uucen», «TpuroHomerpuueckas Qopma  3amucu
KOMIUIEKCHOTO yKcliay. Pelenre BapuaTUBHBIX 3a7ay.

Pazaen 3. Kopuu, crenenu, Jorapupmol 2/6
Tewma 3.1. Kopens N-oii ctenenu CamocrosiTenpHas padora: 2
Onpenenenre KOpHS N-0Ml CTENIEHU M €r0 CBOMCTB. BbluncieHne KOpHA
HaTYpaJIbHOM CTETEeHU U3 YHCIIa.
Tema 3.2. CreneHsb ¢ J€HCTBUTEIBHBIM CamocrosrenbHas padora: 2
nokasaresiem OmnpeneneHue CTENEHU ¢ PALlMOHAIBHBIM IT0KA3aTENIEM U €€ CBOMCTB.
OmnpeneneHue CTENEHN ¢ ACHCTBUTENLHBIMU IIOKA3aTENISIMU M €€ CBOMCTB.
[IpeoOpa3zoBaHue CTETIEHHBIX BHIPAKEHUM, UCIIOIb3Ysl CBOMCTBA CTEIICHH.
[TokazaTenpHas GyHKIIHSL.
Tewma 3.3. Jlorapudm u ero cBoiicTBa CamocrosiTenpHas padora: 2
Omnpenenenue jgorapudma, AECITUYHOTO U HATYpaAIbHOIO Jorapudma.
3anuch OCHOBHOTO JIOTapu(pMHUECKOro ToxkaecTBa. Ilepexon k HOBOMyY
ocHoBaHu10. [IpeoOpazoBanue gorapupMrUUECKUX BEIPAKEHUH.
Jlorapudmuueckas GpyHKIUSA
IIpakTHYeckoe 3aHATHE 2
Brruucnenue norapudmosn
1.IIpeoOpazoBanue J0orapu(PMUIECKUX BBIPAKEHUH.
Pa3nen 4. [IpsiMble U MJIOCKOCTH B 2/6
NPOCTPAHCTBE
Tema 4.1. ITapamiensHOCTb B IPOCTPAHCTBE CamocrosrenbHas padora: 2

N3ydenue akcuom crepeoMerpun. J{oka3aTenbCTBO CIEACTBUM AKCHOM.
B3anMHOe pacnonokeHue IByX MpsAMBIX B mpocTpaHcTBe. OmpeneneHue
napajulelIbHbIX MPSAMBIX. B3anMHOE pacnosioxkeHue NpsiMon U MIIOCKOCTH.
B3anmHoe pacnonokeHue mI0CKOCTEN.

B3aumnoe pacnosioxkeHue NpsMbIX U TNIOCKOCTEN B MPOCTPAHCTBE
[TapannensHOCTH NPSIMBIX U IUNIOCKOCTEN. PellieHne BapuaTuBHBIX 3a1a4.

10




Tewma 4.2. IlepnieHAUKYJISIPHOCTH B
MIPOCTPAHCTBE

Jleknus
Onpenenenre NpsMOM, EPICHANKYISPHON MIJIOCKOCTH.

OnpeneneHre NePIEHINKYIISIpa U HAKJIIOHHOM.
CamocTtodarenbHas pabora:

JloKka3aTesnbCTBO TEOPEMBI O TPEX NEPIEHAUKYIISAPAX
Omnpenenenne U NOCTPOECHUE yIila MEXAY IPSIMOM U IIOCKOCTHIO,
JBYI'PaHHOIO yIJIa.

Omnpenenenue U NpU3HaK NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEH.

CamocrosiTenpHas padora:

N300pakeHre mpocTpaHCTBEHHBIX (puryp. [lepnenauKysisip 1 HaKJIOHHBIE.
Brruucnenue paccrosuuil. Teopema o Tpex nepneHauKyIspax. Yromi
MEXIY IpAMOM U TuiockocThio. [IpoektupoBanue. M3o0paxenue
IpocTpaHCTBEHHBIX (puryp. M300paskeHre MpOCTPaHCTBEHHBIX (PUTYp U
NoCTpoeHHe ceueHuit. I'eomerpuyeckue mpeodpa3oBaHus MPOCTPAHCTRA!
NapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO IIOCKOCTH.
[TapannenbHOe NIPOEKTUPOBAHUE.

Pa3nen 5. KoopauHaTbl H BEKTOPbI

Tema 5.1. [lonsiTue BekTOpa B MPOCTPAHCTBE

CamocrosiTenpHas padora:

Omnpenenenue BeKTopa, MOAYJs BekTopa. PaBeHcTBO BekTOpoB. CioxkeHue
BEKTOPOB. YMHOXECHUE BEKTOpa Ha 4uCIO. J[eHCTBHS HaJ BEKTOpaMHU.
BekTopHoe 3amaHue HpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. «Cymma
HECKOJIbKUX BEKTOpoB. IIpaBuino nmapamnenenunena», «lIpoexuus Bektopa
Ha OCb.

Tema 5.2. KooparHaThl 1 BEKTOPHI B
MIPOCTPAHCTBE

CamocrosiTenpHas padoTa:

Beenenue mpsAMOyronbHOW — (IEKapTOBOM) CHUCTEMBI KOOpDJIWHAT B
npoctpaHcTBe. PaznoxeHre BEKTOpa Mo KOOPAUHATHBIM BEKTOPaM.
BBenenue ¢hopMyIibl pacCTOSHUS MEXKAY ABYMS TOUKAMH.

BriBo1 ypaBHEHMI Chephl, IIIOCKOCTH U MPSMOH.

2,3

Pazgen 6. OcHOBBI TPUTOHOMETPHH
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Tewma 6.1. IIpeoGpa3oBanue
TPUTOHOMETPHUYECKUX BBIPKECHHH

CamocrosiTenpHas padora:

Omnpenenenue paanaHHOM Mephl yriia, CHHyca, KOCUHYca, TAHTeHCa U
KOTaHTeHCa Yucia.

Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB, POpPMYI
NIPUBEJICHHUS.

3anuck GopMyI CHHYCa, KOCUHYCa U TAHT€HCAa CYMMBI U Pa3HOCTHU JIBYX
YTJIOB; CHHYCa U KOCHHYCa ABOWHOTO yria; (hopMyJ MOJOBUHHOTO yIJa.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKLINHN B
MIPOU3BEICHNE U POU3BEACHUS B cymMMy. Bripakenue
TPUTOHOMETPUUECKUX (YHKIMI uepe3 TAHTE€HC MOJOBUHHOTO apryMEHTa.
[IpeoOpa3zoBanms MPOCTEHIITUX TPUTOHOMETPUUICCKUX BBIPAKECHUM.

Tema 6.2. TpuroHomMeTpuyeCcKue ypaBHEHUS U
HEPABEHCTBA

CamocrosrenbHas padora:

Omnpenenenue apkCuHyca, apKKOCHHYCa, apKTaHI'€HCa YHUCIIa.
Pewenne npocTenmmx TPUrOHOMETPUIECKUX YPABHEHUM.
Pewenne npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

Paznen 7. DyHKkuuu

4/18

Tema 7.1. ®yHKIIMHU, UX CBOWCTBA U TpaduKH

Jlexknmsi: Onpenenenne GpyHKIHHU, ee 00IaCTH ONpeIeICHUS M MHOXKECTBA
3HayeHud; rpaduka ¢ynkuuu. Iloctpoenne rpadukoB GYyHKUHUH,
3aaHHBIX PA3TMYHBIMH CIIOCOOAMH.

CamocrosiTenpHas padora:

3anmuck CBOMCTB (PYHKIMH: MOHOTOHHOCTB, YeTHOCTh, HEUYETHOCTb,
OTPaHUYCHHOCTH, IEPHOAUIHOCTD.

HaxoxxaeHne mpomMeKyTKOB BO3pacTaHUs U YOBIBaHUsI, HAUOOJIBIIIETO U
HaMMEHBIIETO 3HAYEHUs, TOUEK IKCTpemyMa. [ papuueckas
uHTepnpetanus. Onpenenenne oopaTHbix GyHKIMiA. Haxoxnenue
o0acT onpeaeneHus U 00JIaCTH 3HaYeHUH 00paTHON (PYHKLIUH.
[TocTpoenue rpaduka oopatHoi pyHkIuK. BeimoaHeHne
apudMeTHUUECKUX onepanuii Haa PyHKITUIMH.

12




OO6mue cBoiicTBa 3aBUCUMOCTEH U PyHKIMH. Cxema UCCIeI0BaHms
byHKIAHA

[IpeoOpazoBanus GyHKIMNA U AeHCTBUS Hal HUMHA. CuMMETpus QyHKIIUHA
u ipeoOpa3zoBanus ux rpadukoB. JIMHEHHBIE U TPOOHO-TUHEHHBIC
byHKIIUN

KBagpatuunbie pyHkimun. MHOTOUICHBI M palliOHATbHBIC (QYHKITUH.

CamocTtosTenpHas padora:

PaGoTa ¢ yueOHOI uTEpaTypoii Mo TeMaM: «dJeMeHTapHbIe (PYHKITUNY;
«Apudmerndeckue onepanuu Hag QyHKIuIMI»; « CroxkHas QyHKIUSI.
Penrenne BapuaTuBHBIX 3a/1a4.

Tema 7.2. CtenenHsle, MoKa3aTeJIbHbIE,
norapuMUUECKHUe U TPUTOHOMETPUUIECKUE

byHKIHH.

CamocTtosTenpHas padora:

Omnpenenenus GyHKIMA, X CBOHCTBA U Tpaduku. OOpaTHbIE
TpuronoMmerpudeckue Gyukmuu. [IpeodpasoBanus rpadukos.
[TapannenbHbIN TEPEHOC, CAMMETPHUS OTHOCUTENIBHO OCE KOOPJIUHAT, U
CUMMETPUS OTHOCUTENIBHO Hayana KOOPJUHAT, CHMMETPUS OTHOCUTEIBHO
MPSAMOM Y = X, pacCTSKEHHUE U CKATHE BIOJb OCE KOOpIUHAT.
Haxoxxnenue o0macti onpeaeneHus 1 00JIacTH 3HAYCHUN CTETICHHBIX,
NOKa3aTeIbHBIX U JorapupMuueckux GpyHKImi. MOHOTOHHOCTb,
HKCTPEMYMBI, HauOoJIbIlIee U HaUMeHblIee 3HadeHus. [locTpoenune
rpauKOB CTaHAAPTHBIX (PYHKLIUH.

Tpuronomerpuueckue ¢pynkuuu. Mccnenosanue pyukipm y=Ig X u
nocTpoeHue rpaduka.

Pemennie BapuaTHUBHBIX 3aa4.

14

Pazgen 8. MHOrOrpaHHMKHU M TeJia BpalleHU s

24
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Tema 8.1. MHOTOrpaHHHUKH

CamocrosiTenpHas padora:

OrnpeznerieHre MHOTOTPaHHUKA U €70 OCHOBHBIX 3JIEMEHTOB.
[ToctpoeHue pa3BepTKH, MHOTOrpaHHbIX yriioB. Knaccuduxamms
MHOTOTPaHHUKOB (BBIMYKJIbIE, IPSIMbIE, IPABUIILHBIE).

N3yuenue teopemsl Ditniepa. OnpeneneHne 1 NOCTPOCHNUE IPSIMON 1
HAKJIOHHOM npu3Mbl. OnpeaeneHue NpaBUIbHON MPU3MBI.
Omnpenenenne U MOCTPOCHUE Napajuienenunena, kyoa. Onpenenenue u
MOCTPOEHUE MUPaMU/IbI, TPABUIILHON MTUPAMUIbl YCEUEHHON MUPAMU/IBI,
terpasapa. [loctpoenue ceuenus kyda, MPU3Mbl U TUPAMHU/IBI.
[IpaBuibHBIE MHOTOTpaHHUKH. OCHOBHBIE CBOMCTBA MHOTOI'PAHHUKOB.
[TocTpoenne MHOrOrpaHHUKOB. Pa3BepTku u pazpezanus. Haxoxaenue
31eMeHTOB nupamuasl. Haxoxxnenue snemeHToB npusmel. [loctpoenue
cedeHus Ky0a, MPU3MbI U TUpaMuibl. Pa3BuTHE HATIISATHBIX
MIPECTaBICHUN.

14

Tema 8.2. Tena 1 NOBEPXHOCTH BPALLEHUS.

CamocTtosTenpHas padora:

Ornpenenenre HUIKHIPA U KOHYCa, YCEUEHHOT'0 KOHYCa, UX OCHOBHBIX
31eMeHTOB. [TocTpoeHue pa3BepTKH, OCEBBIX CEUCHUH U CEUEHU,
napajuiesbHble OCHOBaHUI0. Onpenenenue mapa u cgepsl. [loctpoenne
ux ceueHuid. [locTpoeHne kacaTeIbHOU MIIOCKOCTH K cepe. M300pakenne
WIMH]Ipa, KOHYyca U mapa. HaxoxaeHue 31eMeHTOB HUINH]pa, KOHYCa,
mapa.

[TocTpoenue ceuenunii. Bnrcanubie 1 OMUCaHHBIE TEla BPAIICHHUS.

10

Pa3nea 9. KomOunaTopuka, Teopus
BEPOSITHOCTEH M MaTeMaTHYecKast
CTATHCTHKA

42
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Tema 9.1. DnemMeHTH KOMOMHATOPUKH

CamocrosiTenpHas padora:

Omnpenenenre OCHOBHBIX MOHITHI KOMOMHATOPHUKU: TIEPECTaHOBKH,
codeTaHusl, pa3MelieHus. 3anuck Gpopmybl omHOMa HproToHa. AHaIN3
CBOMCTB OMHOMUHAIBHBIX KO3 urmentoB. Tpeyroapuuk [Tackans
OcHoBHbIE TOHATHS KOMOMHATOPHKH. [IpaBuno mpoussenenus. Pemenue
3a/1a4 Ha MOJICUET YKCIIa pa3MEIleHU, epecTaHOBOK. Pelenue 3a1ay Ha
noAcyeT uncna coueranui. bunom Herorona. ['eomerpuueckue
KOH(HUTypaIiu

14

CamocrosiTenpHas padora:

Co3pnanue npe3eHrtanuu no teme: «Mcropust ctaHoBIEHUS
KOMOWHATOPHKN.

Cosznanue npe3eHTanuu « Buabl koMOuHAIHI.

Pabora ¢ nononHUTENBHOM TUTEpaTypoil Mo Teme: «CoueTaHus ¢
MOBTOPEHUSIMUY.

14

Tema 9.2. DneMeHTHI TEOPUU BEPOSITHOCTEN

CamocTtosTenpHas padora:

Onpenenenue coObITHSI, BEPOSITHOCTH cOObITUS. ClIOXKEHHE U YMHOXKEHHE
BepoATHOCTEH. JIMCKpeTHas ciydaiiHasi BeJIMYMHA, 3aKOH €€
pacnpenenenus. YucioBble XapaKTEPUCTUKU JUCKPETHOM CITydyallHOU
BennuuHbl. [ToHsTHE 0 3aKk0HE Oonbiux yucen. Kinaccuueckoe
onpezeneHue BepossTHocTU. IloBTOpHBIE HcbITaHUS. ['eoMeTprueckoe
OIIpEZIECIICHUE BEPOSTHOCTH.

BrlunciaeHue 4uciIOBbIX XapaKTEPUCTUK JUCKPETHOM CIly4alHOM
BEJTUNYUHBI.

Tema 9.3. Di1eMeHTBHI MAaTEMATUUECKON
CTaTUCTUKHU

CamocrosiTenpHas padora:

[IpencraBnenue naHHBIX (TAOIHUITBI, TUATPAMMBI, TpadUKH ), TeHEpaTbHas
COBOKYITHOCTh, BRIOOPKA, cpeiHee aprupMeTHIeCKoe, MearaHa.

Pemenne 3a1ay MmaTeMaTH4eCKON CTaTUCTUKH. Borancienne
CTaTUCTUYECKUX XapaKTEPUCTUK. PelieHne mpakTHuecKux 3aaad ¢
MMPUMCHCHUEM BCPOATHOCTHBIX MCTOIOB.

Pa3znen 10. Hauana maTeMaTH4ecKOro
aHaJIHu3a

52
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Tema 10.1.ITocmenoBareabHOCTH

CamocrosiTenpHas padora:

Ornpezenenne mocaea0BaTeIbHOCTUA. XapaKTePUCTHKA CIIOCOO0B 3aaHus
Y CBOMCTB YUCJIOBBIX MOCIIeI0OBaTeIbHOCTEN. Onpenenenue npeaeia
nocieaoBaTeabHOCTH. CylIeCTBOBaHUE TIpeeia MOHOTOHHOM
OrpaHUYEHHOU nocnegoBaTesibHOCTU. CyMMHpPOBaHUE
nocle0BaTebHOCTEH. Brrunciienne cyMMbl 0€CKOHEYHO yOBIBAIOIICH
reometrpuueckoi nporpeccuu. [locnenoBarenbHocTh. CyMMUPOBaHUE
MMOCJIEOBATEIbHOCTEH.

Apudmerrdeckas 1 TeOMETPUIECKast TPOTPECCHSL.

Tewma 10.2. IIpenen u npousBoaHas GyHKITUN

CamocrosiTenpHas padora:

Onpenenenue npenena GyHKIMHA B TOUYKE U HA OECKOHEYHOCTH,
HenpepbIBHOCTH QyHKIMK. OnpeneneHne Npou3BOHON GYHKINH, e
TeOMETPUYECKOro U PU3NIECKOro cMbicia. M3ydenue npasui u Gpopmyi
¢ epeHIIMPOBAHNS OCHOBHBIX 3JIEMEHTApHBIX GYHKIMN. Brrancnenue
POU3BOIHON (DYHKIIHH.

Omnpenenenue BTOPOH MPOU3BOTHOMN, €€ TEOMETPUUYECKOTO U (PHU3UIECKOTO
cMbIcia. Beraucienue nporu3BogHON 00paTHON (HYHKIIMH U KOMIIO3UITUH
dbynkumid. BeiBon ypaBHeHUs kKacarenbHOU. [Ipenen ¢dyHkmm B TOUKE 1
Ha OeckoHeuHocTH. [IpaBuna u hopmynsl nuddepeHupoBanms.
DU3NYECKUN U TEOMETPUUYECKUI CMBICT TPOU3BOAHON. OnpeaeneHue
BTOPOW MPOU3BOJHOMN, €€ TEOMETPUUYECKOT0 U (PU3UUECKOTO CMBICIIA.
Brruncnenue npousBoaHO 00paTHOM (PYHKITNHM U KOMITO3UITMH (DYHKITHIA.
Pemenne BapuaTuBHBIX 337134 110 TeMaM: «Haxoxaenne ckopoctu
npoiiecca, 3alaHHoro GpopMyoi u rpadpukom»; «Auddepenunponanue
oOpaTHO# GHyHKIIUN»

10
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Tema 10.3. IIpumeHenne TponU3BOAHON K
MCCIIEI0BaHUIO (DYHKITUH

CamocrosiTenpHas padora:

[IpumeHeHne MPON3BOTHON K UCCIIETOBAHHIO (DYHKIIMIA M IIOCTPOCHHIO
rpaguKoB.

Hcnonp3oBaHre NPOU3BOAHON I HAX0XKICHUS HAWITYYILEro pemeHus B
MPUKITATHBIX 3a7a4ax. HaxoxkaeHne CKopoCcTH sl mpoliecca, 3aJaHHOTO
dbopmynoit u rpaduxom. [TpoMekyTKH MOHOTOHHOCTH (DYHKITUH.
Okcrpemymbl GyHKIMU. MccnenoBanue GyHKIIUU Ha TPOMEKYTKE.
HenpepsiBHOCTH pyHKIIUT

Hcnonp3oBaHre NPOU3BOAHON I HAX0XKICHUS HAWITYYILEro pemeHus B
MPUKIIAIHBIX 3a7a4ax.

18

2,3

Tewma 10.4. [TepBooOpa3Hast u HHTETpaj

CamocrosiTenpHas padora:

Omnpenenenne nepBoOOPa3HOM, HEONPEIEIECHHOTO U OTPEIEICHHOTO
uHTerpana. [lpuMeHnenune onpeneneHHoro HHTErpana 1 HaX0XACHUS
IUIOINAAN KpUBOJIMHEWHOW Tpaneru. ®opmyna Herorona—IJleiibnumna.
[Ipumenenue nnTerpaia B puszuke u reomerpun. Haxoxnenue
nepBoobOpasHoit pyHkuu. CBolicTBa IEpBOOOpa3HbIX. BeuncieHme
HeolpeaeaeHHoro narerpana. OnpeaeneHubiil uarerpail. opmyna
HrroTona-Jletibnuna. [Ipumenenne onpeneaeHHOro HHTErpaia s
HAXO0XK/IEHUS TUIOUIAIA PA3IUYHBIX QUTYD.

18

Pa3nea 11. U3mepeHusi B reomeTpuu

2/18

Tema 11.1. O0beM

Jlexnus
O6mwem u ero usmepenue. Marerpanshas ¢popmysna oobema. @opmyisl

o0Bpema Ky0a, MpSMOYTOJILHOTO MapaieNenurea, MPU3Mbl, HUIHHIPA.

CamocrosiTenpHas padora:

®dopmynel 0o0beMa THpaMHIbl W KoHyca. Dopmyiasl oObema Iiapa.
ITomo6ue ten. OTHOLIEHUS 00HEMOB ITOAOOHBIX TEI.

Breruncnenue odobeMa Ky0a, IpsIMOYTOJIBHOTO TTapajlIeyIeITHITe 1A, IIPU3MBI,
UIHH]IPA.

Brruucnenue obbemMa mHMpaMHIbl, KOHyca, mapa. IlomoOue Tel.
OTtHolIeHne 00bEMOB ITOAOOHBIX TEJ.

10

2,3
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Tewma 11.2. [ToBepxHOCTH TeI BpaIeHUs

CamocrosiTenpHas padora:

DopMyIIBI TIJIOMIAIN TTOBEPXHOCTEH TUITMHAPA, KOHYCa U CHEPHI.
Haxosxaenune miomaay moBEpXHOCTH MTUINHAPA, KOHYCa, CHEPHI.
OTHOMICHUS TUTOMIACH TOBEPXHOCTEH MOTOOHBIX TEJI.

Paznen 12. YpaBHeHus 1 HEPaBEeHCTBA

2/40

Tema 12.1.Memoowl pewenutl ypasreHuil

CamocTtosTenpHas padora

[IpeoOpa3zoBanre ypaBHCHHI B paBHOCHIILHBIE TAHHBIM.

Pemenne panmoHaibHbIX, HPPALMOHAIBHBIX, [I0KA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH.

AHann3 OCHOBHBIX IIPUEMOB pElIeHHs ypaBHEHHH (pa3iokKeHne Ha
MHO>KUTEITH, BBE/IEHHE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, TpaduiecKuil
meron). [I[puMeHeHne MaTeMaTUHYECKUX METOIOB JUIsl PELIECHUs
COJIEpKATENBbHBIX 33/1a4 U3 PA3IMIHBIX 00JIACTEH HAYKH U IPAKTHKH.
Wurepnperanus pe3ynbprara, y4eT peaibHbIX orpanndeHuii. O0macthb
onpeneneHus. Pa3noxenue Ha MHOXKHUTENU. 3aMeHa IEPEMEHHOM.
['paduaeckuit meron. ParmoHanbHbIe U UPpAlIMOHATBHBIC YPAaBHEHUS.
IIpakTnyeckoe 3ansiTHe

Jlorapudmuueckue u oka3aTelIbHbIE YpaBHEHUs. TpUrOHOMETpUUYECKHE
ypaBHEeHUs. PellieHue cucteM ypaBHEHUM.

20

2,3

Tema 12.2.Memoowl peuienuii Hepagencmae

CamocrosrenbHas padoTa:

[IpeoOpa3oBaHue HEPABEHCTB B PaBHOCHIILHBIC JaHHBIM. Perienue
PalMOHAJIbHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTCIbHBIX U
TPUTOHOMETPUUECKUX HEPABEHCTB. AHAIIN3 OCHOBHBIX PUEMOB PEIICHUS
HEpaBeHCTB. PerieHrie HepaBeHCTB METOAOM MHTEpBaJioB. Mcronb3oBanue
CBOMCTB U IpauKoB (PYHKITUH TIPH pEIICHUN YPaBHEHUI 1 HEPABEHCTB.
N300pakeHre Ha KOOPAUHATHOM MIOCKOCTH MHOYKECTBA PEIICHUM
YpaBHEHU U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

Pemenue ypaBHeHI/Iﬁ 1 HCPABCHCTB C IBYMS HCU3BCCTHBIMU, CUCTCM
YpaBHEHUU U HEpaBEHCTB. [I[puMeHeHrne MaTeMaTHYECKUX METOIOB IS
peHICHUA COACPIKATCIILHBIX 3a/1a4 U3 PA3JIMYHBIX O6HaCTeﬁ HAyKH U
npakTUKU. MIHTEpnperanus pe3yiabpTara, y4eT peallbHbIX OTPAHUYECHUMN.

20

2,3
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IK3aMeH

Bcero

244

J11st XapaKTepUCTUKH YPOBHS OCBOSHHSI YI€OHOTO MaTepraia UCTIONb3yIOTCS CIIEAYIONE 0003HAUYCHHS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — peNPOAYKTUBHBIN (BBIOTHEHUE ACATEIBHOCTH 1O 00pa3ily, HHCTPYKIIMH WIIH MO PyKOBOJCTBOM)

3. - HpO,Z[yKTI/IBHBII\/'I (HHaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC NCATCIBHOCTU, PCHICHUC HpO6HeMHBIX 33.2[21‘1)

19




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTePHAJIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10
Peanuzanust y4yeOHOM MUCHUIUIMHBI TpeOyeT HaIuuus KaOWHeTa IO MPOQHUITIO
JUCUUTUTUHBI.
OO6opynoBaHue yueOHOTo KabuHeTa!
- Me0Oesb 0 KOJIMYECTBY CTYJIEHTOB,
- IOCKa,
- HarJIsiAHBIC TTOCOOUS, TUAAKTUYECKUE CPECTBRA,
- 00BEMHBIE MOJIEJIM MHOTOTPAHHUKOB, TEN BpaIICHHS, MNPOCTPAHCTBEHHBIX
MOJICJICH;
- KOMIUICKTHI 3aIaHUM JJIs1 TECTUPOBAHUS U KOHTPOJIBHBIX PadoT;
- U3MEPUTEIIbHBIC U YePTEKHBIC UHCTPYMEHTHI;
- MAarHUTHAsA MOJEJb 0CEN KOOPJAUHAT;
- MOJEJIb YUCIIOBOU OKPYKHOCTH.
TexHMYecKue cpesicTBa 00yISHUS:
- IEpPCOHANIbHBIE KOMITBIOTEPHI,
- MyJIbTUMEIUA-TIPOEKTOD,
- nporpammHoe oOecrieuenne (Linux Mint, Apache OpenOffice, Kaspersky Anti-
Virus (IIpobnas Bepcust), Koncyasrant [1mtoc, Opaysep).

3.2. UupopmannonHoe odecrnevyeHue 00y4eHUs
Ilepeyenb pexoMeHaAyeMbIX y4eOHbIX wu3AaHuii, MWHTepHeT-pecypcos,
AOMOJTHUTEIBHOMN JTUTEPATYPBHI

OCHOBHBIC HCTOYHUKH:

1. AnreOpa u Hauana maTeMarudeckoro ananuza. 10 ki. ba3zoBerit ypoBens / 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. - U3n. 5-e,crepeornn. - M.: Jlpoda, 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 MaTEMaTUYECKOTO
aHajau3a, reoMeTpus. AnreOpa M Hadajla MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yriryoiaeHHbIi ypoBHH). 10—11 kmaccel. — M., 2014.

2. Amanacan JI. C., bBymysose B. @., Kaoomyes C. b. u dp. MatemaTuka:
anreOpa U Havajla MaTeMaTHYeCcKoro aHanuza. [ 'eomerpus. ['eomerpus (6a30BbIi 1
yriryoieHHbId ypoBHH). 10—1 1kmaccer. — M., 2014,

3. bawmaxos M. HU. Maremaruka. COopHUK 3a7ady  OPOPUIBHON
HampaBieHHocTu: yueO. I[locobue mms cryn. yupexaeHuil cpea. mpod.
obpazoBanus. — M., 2014.
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4. bawmakos M. M. MaremaTuka. DJIEKTPOHHBIH y4e0.-METOJ. KOMILIEKC
Ut CTY . Yuapexaenuit cpes. mpod. oopazoBanus. — M., 2015.

5. bawmarkos M. U. Maremaruka (0a30BbIii ypoBeHb). 10 kimacc. — M.,
2014.

6. hawmarxos M. U. Marematuka (0a30Bblii ypoBeHb). 11 kmacc. — M.,
2014.

7. bawmarxos M. H. Anrebpa u Havayia aHanuza, reometpus. 10 kimace. —
M., 2013.

8. bawmarxos M. U. Matemaruka (0a30BbIii ypoBeHb). 10 kinacc. COOpHHK
3a1a4: yueO. mocobue. — M., 2008.

9. bawmaxos M. H. Maremartuka (6a30Bblif ypoBenb). 11 kmacc. COopHUK
3amau: yuel. mocooue. — M., 2012.

10. I'yces B. A., I'puecopves C. I., Heoneuna C. B. Marematuka s
npodeccuii U CrnenuaTbHOCTEH COIMATLHO-YKOHOMUYECKOTO MPOQUis: YICOHUK
JUTSL CTYJI. YUpEXIeHu# cpe. mpod. oopazoanus. — M., 2014.

11. Konseun 1O. M., Tkaueea M. B, ®@edeposa H. E. u dp. Marematuka:
anreOpa W Hayaja MaTeMaTHYeCKOro aHanuza. AnreObpa ©  Hayaia

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

12. Konsieun FO. M., Tkauesa M. B., @edeposa H. E. u dp. Maremaruka:
anreOpa W Hayaja MaTeMaTMYeCKOro aHanus3a. AnreOpa ©  Hayaia
MaTeMaTH4eckoro aHaiausa (0a30BbIi W yrinyOjeHHbIH ypoBHHM). 11 kmacc / mon
pen. A. b. KXuwxuenko. — M., 2014.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JTUCHUATIIMHBI

KoHnTpoab # omeHka pe3yJibTaToOB

OCBOCHMU

y4eOHON  JMCIMIUIMHBI

OCYIICCTBIICTCA IPCIIOAaBATCIICM B IIPOHOCECCC TIPOBCACHUS IMPAKTHYCCKHUX
SaHHTHﬁ, TCCTUPOBAHUS, A TAKIKC BBIIIOJIHCHUSA O6y‘-IaIOIHI/IMI/IC$I WHIUBUYAJIbHBIX

3aJJaHUM, TPOEKTOB, 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 IPUEMBI; HAXOIUTh
HpI/IGHI/DKeHHBIe 3HAYCHHA BCIIMYUH U MMOTPCIIHOCTU
BBIYHMCIICHHH (a0COIFOTHAS ¥ OTHOCUTEIIbHASA);
CpaBHHUBATb YMCJIOBBLIC BBIPAKCHU S,

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

NUCbMEHHAs CaMOCTOsITeNbHAsA paboTa
MUChbMEHHAs! KOHTPOJIbHAs paboTa
npakTU4ecKas MpoBepKa
TECTUPOBAHUE

BBITOJIHATH MPEOOPa30BaHMsI BEIPAKECHUH, TPHUMEHSS
($hopMyJTbI, CBSI3aHHBIC CO CBOMCTBAMU CTEIICHEH,
sorapumMoB, TPUTOHOMETPUUECKUX (PYHKIUI

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

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

CTPOUTH IpauKK U3yUEHHBIX QYHKIHUH, HILTIOCTPUPO-
BaTh 10 rpauKy CBOHCTBA IEMEHTAPHBIX (DYHKITHIHA

HCIIOJIB30BaTh IMOHATUC q)YHKHI/II/I JJIs1 OITMCaHUA U
aHaJIu3a 3aBUCHUMOCTEH BeIIMYKUH

MUChMEHHAs CAMOCTOSTeNbHAs paboTa
MUChbMEHHAs! KOHTPOJIbHAsS paboTa
MpaKTUIeCKasl MPOBEepKa

TECTHUPOBAaHUE

WHAUBUAyAIbHAs paboTa ¢ AIEKTPOHHBIM
y4eOHUKOM

HAXOJUTh MPOU3BOIHBIE ATIEMEHTAPHBIX (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, MOKa3aTeJbHbIE,

JorapupMUUEcKue, TPUTOHOMETPHUECKUE YPaBHEHUS,
CBOIAINMUECS K JIMHEHMHBIM M KBaJApPaTHBIM, a TaKkKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

MUChMEHHAs CaMOCTOSITEIbHAS padoTa
NMCEMEHHAs! KOHTPOJIbHas pabora
npakTH4YecKas MpoBepKa
TECTUPOBAHUE
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UCMOJNb30BaTh  IpapUuecKuil  METOA  peIleHUs
YPaBHEHUN U HEPaBEHCTB;

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

NUCbMEHHAs CaMOCTOsITeNbHAs paboTa
npakTH4YecKas MpoBepKa
TECTUPOBAHUE

COCTABJISITh M pEILIaTh YpaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIOIINE HEU3BECTHBIE BEJIWYHHBLI B TEKCTOBBIX
(B TOM 4uCJe 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; COOTHOCHTHh TPEXMEPHBIC
O00BEKTHI C UX ONMUCAHMSIMH, U300PAKESHUSIMU;

ONUCBHIBaTh B3aUMHOE PACIOJIOKEHHE MPSAMBIX H
IJIOCKOCTEN B IIPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXJIeHUs] 00 3TOM PaCHOJIOKEHUH;

aHAJIM3UPOBaTh B MPOCTEHIIMX CIIy4asX B3aMMHOE
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
TE€OMETPHUECKUX BEIUYHMH (IUIMH, YIJIOB, IUTOIIAIEH,
00bEMOB);

UCIOJIb30BaTh MPU PEHICHUH CTEPEOMETPUUYECKHUX
3a/1a4 MJIAaHUMETPUIECKUE (PaKThI U METO/IBI;

IIHUCbMCHHAas CaMOCTOATCIIbHAA pa60Ta
npakTU4YecKas MpoBepKa
MUCbMCHHAaA KOHTPOJIbHAsA pa60Ta

MPOBOJIUTh JIOKA3aTEIIbHBIE PACCYXACHUS B XOJE
penieHus 3a1a4y

WCIIOb30BaTh  MPUOOPETCHHBIC 3HAHUSA U
yMeHI/I}I B HpaKTquCKOﬁ HCATCIIBHOCTHU n
IOBCEIHEBHOMN KU3HU:

— Il TPAKTUYECKHX pacueToB 1o Qopmymnam,

BKIOYast  (GOpMYJBl,  COIEpIXKallue  CTEITCHH,
panukanbl, JorapupMbl U  TPUTOHOMETPUUECKUE
byHKIHH, HCIIONB3YS npu HEOOXOIUMOCTH
CIIpaBOYHEIE MaTepHabl u IIPOCTEUILINE

BBIYMCIIUTEIIbHBIC YCTPONCTBA;

— ISl ONTMCAHUS C TTIOMOIIBIO (DYHKIIMHN Pa3TuIHBIX
3aBUCUMOCTEH, TpEICTaBICHU UX TIpaduyuecKu,
HWHTEpIpeTayu rpaduKos;

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

— JJIA TOCTPOCHHUA W HUCCICAOBAHUA HpOCTefIIHI/IX
MaTeMaTHYECKUX MOJICIICH;

IIHUCBbMCHHAs1 CaMOCTOATCIIbHaA pa60Ta
MPAaKTUYICCKaA IMPOBCPKa
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— A aHalIKM3a PpEalbHBIX YHUCIOBBIX [aHHBIX,
MPEJCTaBICHHBIX B BUJIE AUarpamMmm, rpauKos;

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

HCCIIOXHBIX MPAKTHYCCKUX CI/ITyaI_[I/II\/'I Ha OCHOBC
M3y4YeHHBIX (opMyIT U CBOKCTB puryp;

— BBIYUCIICHHUSI 00BEeMOB " TUTOIIAJICH
IIOBEPXHOCTEN IIPOCTPAHCTBEHHBIX TEJ IIPU PEIICHUU
MPAaKTUYECKHUX 33]a4, UCTIONB3Ys MPH HEOOXOTUMOCTH
CIIPABOYHMKU U BBIYHUCIIUTEIbHBIE 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 Pa3BUTHUS
MaTEMaTHYECKON HAyKH; UCTOPUIO Pa3BUTHUS MOHATHS
4ucila,  CO3JaHUsl ~ MaTeMaTH4eCKOro  aHaJIN3a,
BO3HUKHOBEHHS U Pa3BUTHS T€OMETPUH;

YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTUKH
MaTEMaTHYECKUX PacCyKAEHUH, UX IPUMEHUMOCTD BO
BCeX 00J1aCTSAX YEeJIOBEUECKON AEATENbHOCTH;

BEPOSITHOCTHBINM XapaKTep pa3IMYHbIX IPOLECCOB
OKpY2Karollero Mupa

NUCbMEHHAs CaMOCTOsITeNbHAsA paboTa
IIPAKTUYECKAs IPOBEPKaA
NUCbMEHHAs! KOHTPOJIbHAS paboTa

IIpumepHbie TeMbI pedepaToB (10KJIaT0B), MHAUBUAYAJbHBIX IPOEKTOB

HenpepriBHBIE 1pOo0H.

[TapannenbHOE TPOSKTUPOBAHUE.

BHOooo~NOORWNE

HpI/IMeHeHI/Ie CJIOJKHBIX ITPOICHTOB B SKOHOMHUYCCKUX PaCUYCTax.

Cpennue 3Ha4eHUs U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3amanue npsiMbIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
CroxeHue rapMOHUYECKUX KOoJeOaHu.

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

0. Tlonstue nuddepeHimana u ero MPUIOKESHHS.

11. Cxembl NOBTOPHBIX UCTIbITAHUN bepHyIn.
12. WccnenoBaHue ypaBHEHU M HEPABEHCTB C MMAPaMETPOM.

13. buorpadus Ditnepa.

14. HUctopus BO3HUKHOBEHUS MOIYJIS.
15. buorpadus Kpamepa.

16. buorpadus Buera.

17. Teopema Buera.
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18. MHcropusi BOBHUKHOBEHUS UPPALMOHAIBHBIX YPABHEHUM.
19. JluneitHoe mporpaMMHpPOBAHHUE.

20. Hctopusi BOSHUKHOBEHUS KOPHEH.

21. Hctopus BOSHUKHOBEHHS CTETICHEH.

22. Jlorapu¢™Mbl BOKpYT Hac.

23. Hcropus BOBHUKHOBEHUS JACCSITUYHOTO Jorapudma.

24. Hcropus BOBHUKHOBEHUS HATYpaIbHOTO Jiorapudma.

25. HUcropust BO3HUKHOBEHUS QYyHKIIUU.

26.VicTopusi BOBHUKHOBEHUS TIOKA3aTEIBHBIX YPaBHEHUH.
27.VcTopusi BOBHUKHOBEHUS TPUTOHOMETPHH.
28.OCHOBOIIOJIOKHUKH TPUTOHOMETPHH.

29.VcTopust OTKpPBITHSI CUHYCA.

30.HcTopust BOBHUKHOBEHUST KOCHHYCA.

31.Uctopus pa3BUTHS TaHTEHCA.

32.Uctopus pa3BUTHS KOTAaHTEHCA.

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

Bonpocsl HMTOrOBOro KOHTPOJIS
Pa3BuTre noHsATHS O YKCIE.
KowmrekcHbie unca.
Kopensb n-oi1 crenenu.
Crenensp ¢ JENCTBUTENBHBIM TOKA3aTEIEM.
Jlorapudm u ero coiicTsa.
[TapaiuieTbHOCTH B MPOCTPAHCTBE.
[lepneHANKYISIPHOCTH B TPOCTPAHCTBE.
[TonsiTue BeKTOpa B MPOCTPAHCTBE.
KoopauHatel 1 BEKTOPHI B MPOCTPAHCTBE.
0. IIpeoOpazoBaHue TPUTOHOMETPUUYECKUX BHIPAKEHUN.
1. TpuroHomeTrpuuecKkue ypaBHEHUS U HEPABEHCTBA.
2. OyHKIHMH, UX CBOMCTBA U I'pauKH.
13. Crenennble, Noka3zaTeabHbIe, TOTapu(PMUUECKUE U TPUTOHOMETPUUECKUE
byHKIHIH.
14. MHOrorpaHHHKH.
15. Tena v MOBEPXHOCTU BpAIICHUS.
16. DneMeHTh KOMOMHATOPHUKHU.
17. DneMeHTHI TEOpUH BEPOATHOCTEN.
18. DneMeHTh MAaTEMaTHYECKOW CTATUCTUKH.
19. TlocnenoBaTeaIbHOCTH.
20. Tlpenen u npousBoaHas (YHKIUU.
21. TlpuMmeHeHHE MPOU3BOTHOMN K UCCIICIOBAHUIO (DYHKIIUH.
22. llepBooOpa3Has U UHTETpa.
23. O0Obem.
24. TloBepxHOCTH T€J BpallCHHUS.

RPN AWM R
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25. MeTtoapl perieHnid ypaBHEHUIA.
26. Metozsl penieHnil HepaBEHCTB.
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XapakTepuCcTHKA OCHOBHBIX BHI0B Y4eOHOM JesiTeJIbHOCTH CTYIeHTOB

Coaepxanue o0yueHunst

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

BBenenue

O3HaKOMJIEHHE € POJIbIO 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

Brimonunenue apupMeTHIeCcKuX ACHCTBHIA HAJl YUCITAMU,
coueTasl yCTHbIE U MMCbMEHHBIE IPUEMBI.

Haxoxaenne npuOImKeHHBIX 3HAYCHUH BETUYHH U
MOTPEITHOCTEH BRIUMCICHUH (aOCOMIOTHOM 1
OTHOCUTENbHOM); CpPAaBHEHUE YU CIOBBIX

BBIPAYKECHHIA.

Haxosxnenue omrOoK B mpeoOpa3oBaHMUIX M BHIUMCICHUSIX
(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.

[IpeoOpazoBanHme YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEpIKaINX PATUKAIIBL.

Brinonnenue pacueroB no Gopmyram, coiepkaium
panuKaibl, OCYIIECTBISS HEOOXOAUMbIE TOJICTAHOBKHU U
npeoOpa3oBaHMs.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH € paJuKaIaMH.
Pemenue nppanyoHanbHbIX ypaBHEHHIA.

O3HaKOMJIEHHE C IOHSATUEM CTENEHU C JEMCTBUTEIbHBIM
MTOKa3aTeNIEeM.

HaxoxeHue 3Ha4eHU CTENEHH, UCIIOb3Ys IIPU
HE0OXO0IUMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuceIBaHuE KOPHS N-i CTETIEHU B BUJIE CTENICHU C IPOOHBIM
MoKa3aTeseM U Ha00O0pOoT.

@opMyIMpPOBAHKUE CBOUCTB CTENICHEN. BhIunciieHne cTeneHen
C PallMOHAJIbHBIM MIOKA3aTeNIEM, BBIIIOJIHEHUE IPUKUIKA
3HAUEHUS CTENEHU, CPABHEHUE CTETICHEN.

[IpeoOpazoBanme YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEpIKAILLMX CTENEHU, IPUMEHSA CBOMCTBA. Pemenue
MTOKA3aTEIbHBIX YPAaBHEHUH.

O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTETIEHEN IPpU
BBIYMCIICHUH CPEIHUX, IEJICHUN OTPE3Ka B «30JI0TOM
ceueHun». Pelenune npukiaaHbIX 3a1a4 Ha CI0XKHbBIE
IIPOLICHTBHI -

[IpeoOpaszoBanue anre-
OpanuecKux BhIpaKCHHUI

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

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

OCHOBHEIE ITOHATHA

W3y4eHne painaHHOTO METOAA U3MEPEHUS YIVIOB BPAICHUS 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.
O3HakoMIJIEHHE CO CBOMCTBAMM CUMMETPHUH TOUYEK HA
€AMHUYHOU OKPY>KHOCTU U IPUMEHEHHUE UX JIJIsl BEIBOAA
dhopmyn npuBeaCHUS
IIpocreiimue Pemenue no ¢popmynam ¥ TPUTOHOMETPUYECKOMY KPYTY
TPUTOHOMETPHYECKHE MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.

YPaBHCHUA U HepaseHcmeda

[TpumeHeHne OOIIUX METOIOB PEILICHHS YPaBHEHHHA
(mpuBeneHue K JTMHEHHOMY, KBaIpaTHOMY, METO]
pa3IoKEeHUsI Ha MHOXKUTEIH, 3aMEHbI IIEPEMEHHON) ITPU
PEILIEHNN TPUTOHOMETPUYECKUX YPABHEHHH.

YMeHHe oTMedaTs Ha Kpyre PeleHHs POCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHT'€HC YUCIIa

O3HaKOMJICHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX
byHKIMA.

N3yueHne onpeneneHnii apKkCUHYyca, apKKOCHUHYCa,
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 pyHKimu. OnpeaeneHue no
dhopmysie mpocTeiiei 3aBUCUMOCTH, BUA €€ rpaduKa.
Bripaxkenue no ¢opmyiie olHON IepEMEHHOI uepe3 ApyTHe.
O3HakoMIIeHHE C oTpeesicHrneM QyHKIIUU, HOpMYIHpPOBAHUE
ero.

Haxoxnenue obmactu onpeneneHus u 00J1acTi 3HAYCHUN

byHKIIUN

CBoiicTBa (yHKIHH.
I'paduaeckas
uHTepnperanus. [Ipumepst
(G yHKIIMOHATBLHBIX
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 JIMHEWHON, 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 (pYHKLIMH 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 110 ee
KOOpJAMHATaM ¥ Ha00O0POT.

Hcnonb3oBanue CBONCTB (DyHKIHMI JUIs CpaBHEHUS 3HAYCHUN
cTeneHe u jorapumMoB.

[TocTpoenne rpaMKOB CTENEHHBIX U JIOTapU(PMUUECKUX
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 FapPMOHHYECKUX KOJIeOaHUN 1
pUMEpPaMU TAPMOHHYECKUX KOJIEOaHUN ISl OMUCAHUS
MPOIIECCOB B (PU3HKE U APYTHX 00JIACTAX 3HAHHMS.
O3HaKOMJIEHHE C IOHATHEM Pa3pbIBHOM MEPUOINYECKON
byHKIMu, GopMyIUpOBaHUE CBOWCTB TAaHT€HCA U KOTAHTEHCA,
MOCTPOEHHE UX IPapUKOB.

[IpumeHneHnne cBOWCTB (PYHKIIUN ISl CPAaBHEHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKIIUN, peIIeHUs
TPUTOHOMETPUYECKUX YPABHEHMUII.

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 BBIYMCICHUS CYMMBI
0ecKOHEeuHO yOBIBAOIIEH reOMETPUUECKOI IPOrPECCHH.
Pemenue 3a1au Ha npuMeHeHHE GOPMYITBI CyMMBI
0eckoHeuHO yOBIBAIOLIECH reOMETPUUECKOM Mporpeccuu

IIpousBogHas u ee
HNPUMEHEHHUE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

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

N3yuenune Teopem o CBA3M CBOMCTB (DYHKIIMU M TIPOU3BOIHOM,
(bopMyIHpOBKA HX.

[IpoBenenune ¢ mOMONILIO MPOU3BOIHON UCCIIEIOBAHUS
¢byHKIMH, 3a1aHHON (HOPMYIIOH.

VYcraHoBIEHUE 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 npasuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Hprorona— JleitOHuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON /17151 JaHHOW (PYHKITHH.
Pemenue 3a1a4y Ha IpUMEHEHHNE NHTETpaJIa I 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
YPaBHEHU U CUCTEM yPaBHECHUH.

N3yudeHne Teopuy paBHOCUIILHOCTH YPABHEHUI U €€
npuMeHeHus. [IoBTopeHne 3anucu peleHns CTaHIapTHBIX
ypaBHEHH, TpUEMOB MTPpeoOpa3oBaHus ypaBHEHUH IS
CBEICHH K CTaHJApTHOMY YPaBHEHHUIO.

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

Pemienue ypaBHeHUI ¢ TPUMEHEHUEM BCEX TPUEMOB
(pa3nokeHus: Ha MHOYKUTEIHN, BBEJCHHS HOBBIX HEU3BECTHBIX,
MOJCTAaHOBKH, TpauecKoro MeTo1a).

Pemrenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHBIX
CIOCO0OB.

O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB
Y WCIIOJIb30BaHUE CBOWCTB U rpauKoOB 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
nmpakTuku. MHTEpnpeTnpoBanue pe3yIbTaToB 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
MPABUITY YMHOKEHHS.

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

OOBsicHeHHE ¥ TPUMEHEHHE HOpMYIT JIJIsl BBIYUCIICHUS




pPa3MEILEHUM, IEPECTAHOBOK U COYETAHUN IIPU PEILICHUU
3az1ad.

Osnakomiuenue ¢ OnHoMoM HpI0TOHA U TPEYTrOIbHUKOM
[Tackans.

Pemrenne npakTuyeckux 3a1ad ¢ UCIOJIb30BAHUEM ITOHATUN U
MpaBUJl KOMOWHATOPHUKHU

DEMEHTHI TEOPUH
BEPOSATHOCTEM

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

[IpencraBnenue qaHHBIX
(TabnuIbl, TUarpaMMBl,

rpadukm)

O3HaKOMJICHHE C MPEICTaBIEHUEM YHCIOBBIX JaHHBIX U UX
XapaKTEPUCTHKAMHU.

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

I'’EOMETPUA

[Ipsimbie ¥ IIOCKOCTH
B IIPOCTPAHCTBE

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

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

BeinosHeHNE MOCTPOEHUS YIVIOB MEXKY NIPSMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMU 110 ONUCAHUIO U
pacrno3HaBaHUE X Ha MOAECIIAX.

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

N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJEISX
MEPIECHIUKYIISIPOB U HAKIIOHHBIX K TUNIOCKOCTH, IPAMBIX,
MapaJuIeIbHBIX INIOCKOCTEH, YIVIOB MEKIY NPAMOU U
IJIOCKOCTBIO M1 0OOCHOBAHUE ITOCTPOEHMUSL.

Pemrenue 3a1a4d Ha BBIYMCIIEHUE TEOMETPUYECKUX BEJIMYUH.
OnuceiBaHKE PACCTOSIHUSA OT TOYKH 10 IIOCKOCTH, OT MPSIMOM
J10 TUIOCKOCTH, MEXKY IIJIOCKOCTSIMH, MEXIY
CKPEIIMBAIOIINUMUCS IPSIMBIMHU, MEKIY ITPOU3BOJIBHBIMH
¢burypamu B mpoCTpaHCTBE.

@opMyIMPOBAHNE U JOKA3BIBAHNE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CyLIECTBOBAHUS, CBOMCTBA).
N300paxeHune Ha yepTexxax U MOJEIIX PaCCTOSIHUS U
000CHOBaHKE CBOUX CyKAeHUH. OmpeneneHue u BEIYUCICHUE
paccrostHu# B nipoctpancTBe. [IpuMenenne Gpopmyt u Teopem
MJITAHUMETPUH JJI PELICHUs 3a/1ay.

O3HakoMIJIEHHE C MOHATHEM M1APAJUIEIBHOIO MPOEKTUPOBAHUS
U ero cBoiicTBaMU. QPopmyauposarue meopemvl 0 NIOWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20TbHUKA.

[TpumeHeHne Teopuu A1t 000CHOBAHUS TTOCTPOCHUH U
BBIYMCIICHUI.

ApryMeHTUpOBaHUE CBOUX CYXAECHUH 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 ¥ MOJIEIISIX MHOTOIPaHHUKOB.
Brluncnenue TMHENHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX ,KOHPUTYpALHSIX, ApTYMEHTUPOBAHUE
CBOUX CYXKICHUU.

XapakTepucTruka U U300paKeHHe CEUCHHUSI, Pa38epmKU
MHO202PAHHUKOS, BBIYMCIEHUE TJIOIIAEH TOBEPXHOCTEM.
[TocTpoenne mpocTelMx cedeHuit Kyoa, Mpu3Msl,
nupamusl. [I[puMenenne GpakToB U CBECHUN U3
IJIAHUMETPUH.

O3HakoMJIEHUE C BUIaMU CUMMETPUI B MPOCTPAHCTBE,
(dhopMyIIHpOBaHKE ONPEICIICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPHUH TEJ BPAILIEHUs U MHOIOTPaHHUKOB.
IIpuMeHeHre CBOMCTB CUMMETPHHU IIPH PELICHUH 3a1a4.
Hcnonb3oBanre npuoOpeTeHHBIX 3HAHUM [Tl HCCIeI0BaHUS
Y MOJCJIMPOBAHUS HECIOXKHBIX 3a/1a4.

Tena u moBepxHOCTH
BpalLLleHUS

O3HakOMJIEHHE C BUJAMH TeJl BpalleHus, 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 3aa4.

IIpuMeHeHne CBOMCTB CUMMETPHHM IIPH PELICHUH 3a1a4 Ha
Teja BpalleHUs, KOMOMHALIUIO TeJl.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEI U BBIMIOJTHEHUE
PHUCYHKA I10 YCIOBHUIO 33a4u

N3mepenus B reoMeTpuu

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

Pemenwuie 3a1a4y Ha BRIYHCIICHHUE 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
MMOBEPXHOCTEN MHOTOTPAHHUKOB U TE€J BPALLIECHHUS.
O3HakoMJIEHHE C METOJIOM BBIUMCICHUS ILJIOIIAN
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 HU3MCEHCHUA, JaTa U3MCHCHU, Ne CTpaHUIbI C ©BMCHCHHUEM

BbILJIO

CTAJIO

OcHoBaHue:

IMoamuce nMuIa BHECIIETO U3MEHEHHUS
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