MHUHUCTEPCTBO HAYKHU U BBICHIETI'O OBPA3OBAHUSA P®
®I'BOY BO «bpsHCKUI rocy1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

(BI'TY)

[Momrrexunueckwuii kowemk (IIK BI'TY)

YTBEPX/IAIO
Pextop ®I'BOY BO BI'TY

O.H.®enonnn

«30» 04 2021r.

PABOYAS TIPOT'PAMMA
y4eOHOU TUCHMILINHBI
I1/1.01 MaremaTuka

e
OOKYMEHT NMOAMNNCAH
3NIEKTPOHHOW NOANNCHIO
Ceptudumkar: 00DF212636081B4AF2FEC2C849AFF43F11D
Bnageney: ®egoHuH Oner Hukonaesny
Hencteutenen: ¢ 27.07.2023 no 19.10.2024
L
CrenuanbHOCTb:

YpoBeHb 00pa3oBaHus BHIITYCKHHKA.

[IporpaMmma oAroTOBKU CIIEMAIUCTA
cpeanero 3BeHa (IITICC3):
[TpucBanBaemasi KBaTM(pUKAIIHS:
dopma 00ydeHus:

Cpok nonyuenust CI10 no ITIICC3:
YpoBens 00pazoBaHwsi, HEOOXOIUMBII
Uit mpuema Ha ooyuenue o ITICC3:
I'ox mpuema Ha oOydenue Ha 1-i Kypc:

15.02.14 OcHaeHne cpeCTBAMHU ABTO-
MATH3aUUM TEXHOJOTHYECKHX MPOLEecCoB
U MPOU3BOACTB (110 0TPACJIAM)

cpennee npodeccruoHanbHOE 00pa3oBaHUE
(CITO)

0a3zoBas

TexHukK

OYHas

3 roga 10 mecsiies

OCHOBHOE 00111e€ 00pa3oBaHue
2021

Bbpsiack 2021



Pabouyast nporpamma

yueonoit quctmmmasl 11/1.01 MaremaTuka  (manee — PII) quis cenuansHOCTH
15.02.14 OcHaeHue cpeACTBAMH ABTOMATHU3AIUU TEXHOJOTMYECKUX MPOLECCOB U

NMPOU3BOACTB (10 OTPACJISIM).
Pazpaboran(n):

— npenoaasarens [IK BI'TY

[Ipencemarens ITLK

CorJiacoBaHo:

3amecturens qupekropa [IK BI'TY
0 y4eOHO-METOIMUECKOl paboTe

E.I'.benuna

PII paccmoTpena u o100peHa Ha 3acelaHuu
MPEAMETHO-IIMKIIOBOM KOMUCccUH «MaremaTuka u
001I1e eCTeCTBEHHO HayuHbIe AUCIUTUTHHBDY [TK
BI'TY (manee — IILIK)

oT «30»04 2021 r., mpotokost Ne10

JI.A.JTazapeBa

T.E.bananiosa

© beouna E.T".
© ®I'BOY BO «bpstHCKHiT rocynapcTBEHHBIN
TEXHUYECKUI YHUBEPCUTET»



COJAEP)KAHUE

IlosicHuTeNnBHAA 3anIMCKa

OO01mas XxapakTepucTuka yaeOHOW MUCIUIUINHEI «MaTeMaTukay
Mecto yueOHOH AUCIUIUTMHBI B y4eOHOM TIIaHE.

PesynbTaTel ocBOCHHS y4eOHOW JUCIUTUIHHBL

Conepsxanue y4eOHOM TUCIUTIITUHBI.

Temarnueckoe niaHUPOBaHUE.

XapaKkTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH CTY/IEHTOB.
VYcnoBus pealin3anuuy IporpamMmsl.

Pekomenyemas nuteparypa U HHTEPHET PECYPCHI.

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOCHHS TUCITUTUTHHOM



MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o0mieoOpa3oBaTenbHON yaeOHOM qucuuIuiHa «MaremMaTukay —TpeaHa3HadeHa
JUISL U3yYCHHUS MaTEeMaTUKU B TPO(ecCHOHaNbHBIX 00pazoBaTenbHbIX oprann3anusax CI1O0,
peanu3yonmx 00pa3oBaTeNbHYI0 IPOrpaMMy CpeIHEro 001ero oopa3oBanus B npeaeaax OCBOCHHUS
OCHOBHOM npodeccronanbHoit o6pazoBarensHoii nporpammbl CITIO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0rm1ero 0Opa3oBaHUs MPH MOJITOTOBKE KBATU(PHUIMPOBAHHBIX pab0OUMX, CIIyKAIIUX U CIIEHUAINCTOB
CpeIHero 3BeHa.

[Iporpamma paszpabotana Ha ocHoBe TpeOoBanuiit ®I'OC cpemnero obmiero oOpa3oBaHUS,
MPEABSBISIEMBIX K CTPYKTYpEe, COJIEP)KAHUIO M pPe3yJibTaTaM OCBOCHHUS Y4eOHOW JAUCIMIUIMHBI
«MaremaTuka», ¢ ydetom lIpuMepHO OCHOBHOI 00pa30BaTEeNbHONM MPOrPAMMEI CPETHETO OOIIETo
obpazoBanus. OnoOpeHHOW pemieHHEM (eAepaTbHOTO YIeO0HO—METOIMYECKOTO OOBEIUHCHHS TI0
obmiemy o6pa3oBaHuio (MPoToko OT 28 ntoHs 2016 1. Ne 2/16-3).

Conepxanue nmporpaMmel «MaTemMaTHKay HalpaBlIeHO Ha JOCTHKCHHUE CIICTYIOIINX

neJse:

e o0OeccreueHne CHOPMUPOBAHHOCTH TIPEJCTABICHUH O COIHMAIBHBIX, KYJIBTYPHBIX W
HUCTOPUYECKUX (DaKTOPaX CTAHOBIICHUS MATEMAaTHKU;

e o0ecrieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO "
MaTEeMaTHIEeCKOTO MBIIIJICHHSI,

e oOecreueHre CHOPMUPOBAHHOCTH YMEHHHA TIPUMEHSATH TOJydEeHHBIC 3HAHHS TIpU
pEIICHUN Pa3IMYHBIX 3a/1a4;

e o0OecrieueHne CGHOPMHUPOBAHHOCTH TPEJCTABICHUA O MaTeMaTHKE KaK 4YacTH
00IIeYeIOBeUeCKON KYIbTYPhI, YHHBEPCATHbHOM S3bIKE HAYKH, ITO3BOJISIONIEM OIHCHIBATH U
M3Yy4aTh pealbHbIC MPOTIIECCHI U SIBIICHUSI.

B mporpammy BKIIIOWEHO cojep)KaHHWE, HANpaBlieHHOEe Ha (OpPMUPOBAHHWE Yy CTYICHTOB
KOMIIETEHINH, He0OX0MUMBIX Mt KadecTBeHHOoro ocsoenuss OITOIT CITO Ha 6a3e 0CHOBHOIO OOIIETO
00pa3oBaHUs € MOJTYYEHHUEM CPEAHET0 00IIero o0pa3oBaHus; MPOTrpaMMbl MOJTOTOBKHU CHEIUAINCTOB
cpenuero 3sena (IIIICC3).

[Tporpamma ydeOHOM AUCTUIUTHHBI «MaTeMaTrKay SIBISETCS OCHOBOM JIJIsl pa3pabOTKH pabounx
porpaMM, B KOTOpbIX TpodeccCHOHaIbHble 00pa3oBaTE/bHbIE OpPraHU3alluU, pPEaTU3yIoIIHe
00pa3oBaTeNIbHYIO pOrpaMMy cpeaHero obrmero oopasoanus B npezenax ocsoenus OITOIT CITO na
06a3ze OCHOBHOro o0miero o00pa3oBaHUs, YTOUHSIOT COJepXaHHe Y4eOHOro Mmarepuana,
MOCJIEIOBATENILHOCTh €r0 M3Y4EHHUs, paclpelielieHre y4eOHbIX 4acoB, TEMaTHKy pedepaToB, BHJIBI
CaMOCTOSITENIbHBIX PAa0OT, YUUThIBasl CeUU(PUKY MPOrpaMM MOATOTOBKH  CHEHMHUAIMCTOB CPEIHETrO
3B€Ha, OCBAaUBAEMOIl CHEIHATIbHOCTH.

[IporpaMma MOXET HCMONB30BATHCS JAPYITMMH PO(GECCHOHAIbHBIMU 00pa30BaTEIbHBIMU
OpraHu3alUsIMH, PEaTU3yIIIUMHU 00pa30BaTEeIbHYIO MPOTrpaMMy CpelHero odmero oOpa3oBaHHs B
npenenax ocBoenus ocHoBHO# OITOII CITO na 6a3e ocHoBHOTO 0611ero obpazosanus (IITICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «MatemaTnka»

MaremaTtuka sBisercs  (yHIaMEHTalIbHON  00IIeoOpa3oBaTeNbHOW  JUCLUIUIMHOM €O
CJIO’KUBIIMMCS YCTOWYHMBBIM COAEP)KaHUEM U OOIUMH TPeOOBAHUAMH K MOATOTOBKE 00YYaIOIIMXCS.

B mpodeccrnonanpHbIXx 00pa3oBaTelIbHBIX OpraHU3alUsaX, PEATHU3YIOIUX 00pa3oBaTEIbHYIO
nporpammy cpeasero oouiero oopasoanus B npenenax ocBoeHus OITOIT CIIO na 6a3ze 0ocHOBHOTO
oOmiero oOpa3oBaHus, U3y4YeHHE MAaTEeMAaTUKU UMEET CBOU OCOOCHHOCTH B 3aBUCHUMOCTH OT MpOduiis
npodeccruoHaIbHOTO 00pa30BaHMsL.

ITpu ocBoenun cnenuansHocteit CIIO ecrecTBeHHO - HayqyHOTro Mpoduiis MpodheccuoOHATBEHOTO
oOpazoBanus, cnenuaigbHocteid CIIO rymanurapHoro mpoduis npodeccHoHalIbHOrO 00pa3oBaHUS
MaTeMaTuka u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpennero ooOuiero o0pa3oBaHUs; MPU OCBOCHUHU
npogeccuii CIIO u cneumansHocteit CIIO TeXHMYECKOT0 M COLUAIbHO-IKOHOMHYECKOTO Mpoduiein
npogeccuoHanbHOrO 00pa30BaHUS MaTeMaTHKa H3ydaeTcs Oojiee YriayOJNeHHO, Kak Mpo¢uiIbHas
y4yeOHasi IUCIUIINHA, YYUTHIBAIOIIAs Cleln(UKY OCBaUBaeMbIX MPOQecCHil MU CrIeIHaTbHOCTEH.



DTO BBIpaXKAETCS B COJACPKAaHUM OOYUEHHs, KOJMYECTBE YaCOB, BBIJCISACMBIX Ha H3ydeHHE
OTJENIBHBIX TEM MPOTPAMMBI, TITyOMHE WX OCBOCHUS CTyICHTaMH, 00bEME M XapaKTepe MPaKTHIECKUX
3aHATHH, BUAAX BHEAYIUTOPHON CAaMOCTOSITEILHON pabOTHI CTYICHTOB.

OOm1re neny N3y4eHns MaTeMaTHKU TPAJAUITHOHHO PEATU3YIOTCS B YEThIPEX HANPaBICHUSX:

e oO0mee mpeacTaBieHue 00 UACSIX U METOJaX MAaTEMAaTHKH,

® UHTEJUIEKTYyaJIbHOE Pa3BUTHE;

® OBJIAJICHUE HEOOXOAMMBIMI KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;
e BOCIUTATEIbHOE BO3CUCTBUE.

[Ipodmnmmsanus neneil MaTeMaTHYECKOTO 00pa30BaHUsl OTPAKAETCS Ha BHIOOPE MPHOPUTETOB B
opraHM3anuu  y4eOHON  jJesTenpHOCTH  oOydaromuxcs. Jas  TEXHUYECKOro, COLHUalIbHO-
SKOHOMMYECKOT0 Mpoduneil mnpodeccuoHaabHOro 00pa3oBaHus BbIOOp ILeseld cMeniaercs B
[parMaTU4eckoM HAampaBJIE€HUM, MpPEIyCMaTPUBAIOLIEM YCUJIEHHE W pPACIIMPEHHE MPUKIIATHOTO
XapakTepa HM3y4yeHUs MaTeMaTUKH, MPEUMYIIECTBEHHOW OPHEHTAallMd Ha aJIrOPUTMUYECKHM CTHUIIb
MO3HABATEIbHON JedATeabHOCTU. JlJIi TyMaHMTapHOTO M €CTECTBEHHO HAy4yHOro mnpoduieit
npodeccuoHabHOTO 00pa3oBaHusl 0OJiee XapaKTEPHBIM SIBIISIETCS YCHJIGHHE OOIIEKYJIbTYPHOM
COCTaBJISAOLIEH yueOHOW AMCHUILIMHBI C OpUEHTALMEN Ha BU3yaJIbHO-00pa3HbIM M JJOTUYECKUM CTHIIN
yueOHOM paboThI.

N3yuenne w™arematnkd Kak TpoduiIbHON 00meoOpa3oBaTenbHON y4eOHOM AMCIUIUIMHEI,
yuuThIBaronie cnenuduky ocauBaeMbix cryneHtamu npodeccuit CIIO unu cneumansHoctu CIIO,
obecnieunBaeTcs:

e BBHIOOPOM PaA3IMYHBIX MOJIXOJOB K BBEJICHHIO OCHOBHBIX ITOHSATHII;

e (GopMHUPOBAHHEM CHCTEMBI yU€OHBIX 3a/laHU, oOecTieunBaromux 3P PekTUBHOE

OCYIIIeCTBIIEHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

e o0oraiieHueM CHeKTpa CTHIeH ydeOHO! JesITENbHOCTH 33 CYET COTJIaCOBAHUS C

® BeIYLIUMU JCSITEIbHOCTHBIMHU XapaKTEPUCTHUKAMU BbIOpAaHHON CHEHaTbHOCTH

[TpodunpsHas cocTaBisioNmas OTPAKAETCA B TPEOOBAHUAX K TTOJATOTOBKE 00YJarOIITNXCS
B YacTH:
e 0OIICH CUCTEMBI 3HAHUI: COJIEPIKATEIBHBIC IIPUMEPBI UCTIOIB30BAHUS MATEMATHYECKIX
Ujel ¥ METOJIOB B TPO(ECCHOHATLHON JCATEIIEHOCTH;
e yMEHUIl: pa3jnyuue B ypOBHE TPEOOBAHUI K CIOKHOCTH MTPUMEHSIEMBIX JITOPUTMOB;
® [PAKTUYECKOTO UCIIOJIb30BaHUS MPHOOPETCHHBIX 3HAHUN U YMEHHI: WHIUBHIYyAIbHOTO
y4eOHOTO OMbITa B IMOCTPOCHUH MATEMaTHYECKUX MOJIENCH, BBHITIOJHCHUH HCCIIEIOBATEIbCKAX
MIPOEKTOB.

Takum oOpa3om, peanuzauusi coiepkaHus yY4eOHON JAUCHUUIUIMHBI OPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTEPUCTUK YUEOHOW pabOThI, 3aBUCIIIUX OT Mpoduis
npodeccHoHAIbHOTO  00pa3oBaHMsA, TMOJYYEHHs]  ONbITA  HMCMIOJb30BAaHUS  MaTeMaTUKU B
COJIEp)KaTeNbHBIX M MPO(ECCHOHANBHO 3HAYMMBIX CHUTYallUIX [0 CpPaBHEHUIO ¢ (hopMaIbHO-
YPOBHEBBIMH PE3ylIbTATUBHBIMH XapaKTEPUCTHKAMU OOydEHHUSI.

Copep:xanue y4eOHOW JAMCHUIVIMHBI pPa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
cojiep:kaTeJbHbIMH JJMHUSAMM O0Y4YEeHUSI MaTeMaTHKe:

e anreOpavyeckas JUHHS, BKIIOYAIOIIAs CUCTEMAaTH3alMI0 CBEACHUI O 4YHCcIax; H3ydeHHe
HOBBIX M 0000IeHHEe paHee HM3YUYEHHBIX oOmepanuil (Bo3BeAE€HHWE B CTENEHb, H3BJICUCHHE KOPHS,
norapu(pMUpoBaHUe, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U 0OpaTHBIC K HUM); U3y4€HHE HOBBIX BUJIOB
YHUCIIOBBIX BBIpOKEHUH M (POpMyYs; COBEpPIICHCTBOBAHME MPAKTHMUYECKHX HABBIKOB U BBIYMCIMTEIBHOMN
KYJIBTYpPBI, pacIIipeHne

® COBEpIIEHCTBOBAHUE AlNredOpanyecKkoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOH HIKOJE, U
€ro IPUMEHEHHUE K PELIEHUIO0 MaTEMATUUECKUX U NIPUKIIAHBIX 3aa4;




® TEOPETUKO-(QYHKIMOHANbHAS JIMHHUSA, BKIIOYAIONIIAS CHUCTEMAaTH3alMI0 W  pacIIupeHHe
CBEJICHUH 0 (YyHKIUAX, COBEPIICHCTBOBAHNE TPAPUIECKUX YMEHHIT; 3HAKOMCTBO C OCHOBHBIMH HUJICSIMH
U METOJaMU MaTeMaTH4YeCKOro aHaiu3a B 00beMe, IO3BOJIAIOIIEM HCCIEIOBATh 3JIEMEHTapHbBIC
(GYHKIUY U pemaTh MPOCTeHINe reoMeTpuIecKue, pU3nuecKue U Apyrue NpuKiaaHble 3aauu;

® JIMHUS YPAaBHEHHUH M HEPABEHCTB, OCHOBaHHAas HA IIOCTPOEHUMM M HCCIEIOBAHUU
MaTeMaTU4YECKUX MOJENeH, Iepecekaronasca ¢ anredpandyeckol M TEeOpeTHKO-(PyHKIMOHAIBHOU
JVHHUSMH W BKITIOYAIOIIAs Pa3BUTHE U COBEPIIEHCTBOBAHNE TEXHUKH AJIT€OpanvecKux MpeoOpa3oBaHMi
IUTSL pelIeHUs YpaBHEHHI, HEPAaBEHCTB M CUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH M UCCIIEA0BATh
[IpOCTEHIINE MaTeMaTUYeCKUe MOJENIM NpU PEUICHUM NPUKIAIHBIX 3a/]ad, 3a/7ad W3 CMEXHbIX U
CHEeIHATIbHbIX AUCLUILINH;

® TeOMETpUYECKasl JIMHUS, BKIIIOYAIOIIasl HAIJISIAHBIE IPEACTaBIEHUS O IPOCTPAHCTBEHHBIX
¢urypax u u3ydyeHHe HMX CBOICTB, (pOpMHpOBaHHE MU pa3BUTHE MPOCTPAHCTBEHHOIO BOOOpa)KeHUS,
pa3BUTHE CIIOCOOOB rEOMETPUUECKUX U3MEPEHNN, KOOPAUHATHOTO

® BEKTOPHOT'O METOJIOB ISl PELIEHUS] MaTEMAaTUYECKUX U MPUKJIAIHbIX 3a/a4;

® CTOXacTUYECKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHMM, MpeICTaBICHUM
0 BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYXKAIOLIEro MUpA.

Paznenbr (Tembl), BKIFOYCHHBIE B COJIEP)KaHUE Y4€OHOW MUCIUIUINHBI, SBISIOTCS OOIIMMH IS
Bcex mnpoduneit mpodeccnoHaATBPHOTO 00pa3oBaHMsl W TNPU BCeX OOBeMax ydeOHOTO BpPEMEHH
HE3aBHUCHUMO OT TOTO, SIBJIIETCS JIM yueOHas AuciuIuinHa «MareMmaTtukay 0a30BOM Win PO PHIIHHOM.

B Temarnueckux mIaHax TporpaMMbl  y4eOHBIM MaTepuan TpencTaBieH B (opme
YEpEIYIOIIErocsl pa3BEepPThIBAaHUSI OCHOBHBIX COJIEPYKATEIIbHBIX JIMHUKA (anreOpanvecKoil, TEOPETHKO-
(YHKIIMOHATBHOM, YpaBHEHUN U HEPABEHCTB, T'€OMETPUYECKOM, CTOXAaCTHYECKOMH), YTO MO3BOJIIET
THOKO MCIIOJIB30BaTh UX PACTIOJIOKEHUE U B3aUMOCBSI3h, COCTABIIATh pab0Unil KaJleHJapHBIN TUIaH, T10-
pasHOMy depemys y4deOHbIE TeMbl (TJIaBbl Yy4eOHHMKA), y4UThIBasg Tpoduib TpodeccHoHaTEHOTO
obOpasoBanus, crneuuduky ocBauBaemoil mpodeccun CIIO mmu cnemumansHOocTH CIIO, TIyOMHY
W3Y4eHHUs MaTepHasa, ypOBeHb MOJATOTOBKH CTYJIEHTOB 110 IPEIMETY.

[Ipennaraemple B MpUMEPHBIX TEMATUYECKUX IJIaHAX pa3Hble 00beMbl yueOHOTO BpPEMEHU Ha
M3y4YeHHE OJHOW M TOW K€ TeMbl PEKOMEHJYETCS HCIIOJIb30BAaTh JJIsl BBIMOJHEHUS Pa3IMYHBIX
yueOHbIX 3amaHuil. TeM cambIM pa3nuuusi B TpeOOBAHMSIX K pe3ylbTaTaM OOydeHHUs HpPOSBITCS B
YPOBHE HaBBIKOB [0 PEIICHUIO 33/1a4 U OIBITE€ CAMOCTOSITENILHOM pabOTHI.

N3yuenue oOmeoOpa3oBaTenbHOM yuyeOHOW AMCUMILIMHBL «MaTemMaTHKa» 3aBepLIaeTcs
MOJIBEICHUEM UTOTOB B (OpME H5K3aMeHa B paMKax MPOMEXKYTOYHOI aTTecTalud CTYIEHTOB B
nporecce ocBoeHus ocHoBHou OIIOII CIIO ¢ momyuenueM cpemnero oOmiero o6paszoBanust — (
[IICC3).

B pazgene mporpammer «Conepkanue y4eOHON NUCHUIUIMHBD) KYpCHBOM BBIJICTIEH MaTepual,
KOTOpBIM TpH U3YYEHUU MATeMaTUKH Kak 0a30BOi, Tak U MPOGUIbHONW Yy4eOHOUW TUCIMILTHHBI,
KOHTPOJIIO HE MOJICHKHUT.

B pe3yabTare ocBOeHHSI 00pa30oBaTe/IbHON NMPOrpaMMbl Y BBINYCKHHUKA JOJIKHBI ObITh
copmupoBanbl 001ue ¥ NpodeccHOHATbHbIE KOMITETEHIIUM.

BrInycKHUK, OCBOMBIINI 00pa3oBaTeNbHYIO MpPOTrpamMMmy, IOJKEH o0iagaTh CIEAYIOIUMU

obuumu komrereHusamu (nanee - OK) u npodeccnonansubiMEu KomieTeHIusmMu (nanee [1K):

OK 01. Beibupats ciocoOsl perienus 3a1a4 npopeccuoHaNbHON AesITeNbHOCTH, TPUMEHUTEIHHO
K pa3JIMuYHbIM KOHTEKCTaM.

OK 02. OcymiecTBasaTh MOMCK, aHAIW3 W MHTEPIPETALUI0 MHPOPMALUHN, HEOOXOAUMOW [Uis
BBITIOJTHEHUS 337124 TPO(HEeCCUOHATLHOM NesITeNLHOCTH.

OK 03. IInanupoBaTh MU peaTU30BBIBATH COOCTBEHHOE NPO(GECCHOHATBHOE M JHYHOCTHOE
pa3BUTHE.

OK 04. Pabortath B KOJUIEKTHBE M KOMaHje, d((HEKTHBHO B3aUMOJICHCTBOBATh C KOJIJIECTAMH,
PYKOBOJCTBOM, KJIMEHTAMHU.



OK 05. OcyiecTBasTh YCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM SI3bIKE C
y4eToM 0COOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. ITposBiasATh I'pa)AaHCKO-NATPUOTHUYECKYIO MO3MIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAAMIMOHHBIX OOIIEYETIOBEUECKUX LEHHOCTEeH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYNLIMOHHOIO NIOBE/ICHUS.

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Cpenbl, pecypcocOepekeHuo, d3PPEeKTHBHO
JIEUCTBOBATH B UPE3BBIYANHBIX CUTYALUSX.

OK 08. Hcnonb3oBath cpeactBa (PU3MUECKON KYNbTYpbl JUISI COXPAaHEHMsS] U YKpPEIJICHUS
30pOBbSl B IIpoliecce MPO(ecCHOHATBHON AEATEIBHOCTH M HOIJICP)KAHUS HEOOXOJUMOTO YPOBHS
(U3NIECKOH MOATOTOBIEHHOCTH.

OK 09. Ucnonp30BaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPO(PECCHOHATBHON e TETHHOCTH.

OK 10. [Ilonb3oBarbcsi npo(ecCHOHANBHOM JOKYMEHTallMe Ha TOCYylapCTBEHHOM U
MHOCTPAaHHOM $I3bIKAX.

OK 11. IInanupoBath NpeInIpUHUMATEIBCKYIO IEATENBHOCT B PO eCCHOHAIBHOU cdepe

IIK 1.1. ®opmupoBaTh anropuTMbl pa3pabOTKU MPOTrpaMMHBIX MOJYJIEH B COOTBETCTBUU C
TEXHUYECKUM 3aJIJaHUEM.

MECTO YUYEBHOM JUCIHUTIIJIMHBI B CTPYKTYPE OCHOBHOM
IMPO®ECCUOHAJIBHON OBPA3OBATEJLHOM ITPOTPAMMBI

YueOHas jgucruiuiiHa «MaremMaTuka» SBISETCS  YY4eOHBIM TPEIMETOM  00s3aTenbHOU
npeaMeTHo# oomactn «Matematuka u uHpopmatukay OI'OC cpeanero odmero 0opa3oBaHusL.

e podeCCHOHATBHBIX 00pa30BATCIILHBIX OPraHHU3ANMIX, PEATH3YIONUX O00pa30BaTEIBHYIO
nmporpammy cpensero oomero odpaszoBanus B npeaenax ocBoeHus OIIOIT CITO na 6a3e ocCHOBHOTO
obmero oOpa3oBaHus, yueOHas AUCIUIUTIHA «MaTeMaTuKay N3y4aeTcsl.

e oOmeobpaszoBarenbHoM 1ukie yaeOHoro miaHa OITOIT CITO na 6a3ze 0CHOBHOTO OOIIEro
00pasoBaHus C oJydeHueM cpeaHero odmiero oopazosanus ( [IIICC3).

e yyeOHBIX naHax [I[ICC3 yuebnas mucummuinHa «MaTemMaTHKay BXOJUT B COCTAaB OOIIUX
0011e00pa3oBaTeIbHBIX  YYCOHBIX JUCHHMIUIMH, (HOPMUPYEMBIX U3 O00S3aTCIBHBIX TMPEIMETHBIX
obnacreit ®I'OC cpennero obmiero oopazoanus, ;s crenranbHocTedt CIIO TexHrmdeckoro mpoguis
pohecCHOHAIBHOTO 00pa30BaHMUs.

JIn4HOCTHBIE pe3y/IbTaThI:

— OopueHTauus oOyyaroIluxcs Ha peaJd3alui0 IO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB,
MHUIMATUBHOCTh, KPEaTHMBHOCTb, TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIENICHHIO,
CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH JKU3HEHHbIE IIJIaHBbI;

— TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIUXCS K CaMOpa3BUTHIO M CAaMOBOCIIUTAaHHUIO B
COOTBETCTBUU € OOIIEYEIOBEUYECKMMH LIEHHOCTSIMU U MJIeaJIlaMU TPaXKAaHCKOTO OOIIECTBA;

— HPaBCTBEHHOE CO3HAHME M IOBEJICHHE HAa OCHOBE YCBOEHHUsS OOIEYETIOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEAEHUS B IOJUKYJIbTYPHOM MHUpE, TOTOBHOCTU U CHOCOOHOCTU BECTH
IUaJor € JPYTUMH JIIOJbMH, JOCTMraTb B HEM B3aMMOINOHMMAaHHs, HaXOJIUTh OOIIME LeNu HU
COTPYIHUYATH JJISl UX TOCTHKEHMS,;

— TPUHATHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U JOOpOKETaTeIbHOE
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO;

—  pa3BUTHE KOMIIETEHUMI COTPYyIHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIIAJLIEr0 BO3pacTa,
B3pOCIBIMU B 00pa30BaTelbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeA0BaTEIbCKOM, TPOSKTHON U
JPYruX BUJAX JEATETbHOCTH.

—  MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYUMOCTH
HAyKd, TOTOBHOCTh K HayYHO-TEXHMUYECKOMY TBOPYECTBY, BIJIAJICHHE JOCTOBEPHOH MH(popMmaruen o
MIEPEIOBBIX AOCTM)KEHMSX M OTKPBITHSX MUPOBOM M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HAHUSX 00 YCTpoicTBE MUpa U OOIIECTBA;



—  TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MIPOTIKECHUH
BCcell KM3HM; CO3HATEIBPHOE OTHOIIEHHE K HENMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICIIHOMN
npodeccnoHaANBHOM 1 00IIECTBEHHOU AESITEILHOCTH;

— OCO3HaHHBIM BBIOOP Oymymiel mpodeccuu Kak MyTh W CIOCOO pean3amuyd COOCTBEHHBIX
KHU3HCHHBIX ITIJIAHOB,

—  TOTOBHOCTBH OOYUAIOIINXCS K TPYIOBOH MPOPECCHOHATBHON ASSITENFHOCTA KaK K BO3MOKHOCTH
y‘-IaCTI/Ifl B peHIeHI/II/I JIMYHBIX, O6HIGCTBGHHI)IX, FOCYI[apCTBCHHI)IX, 06HI€HaIII/IOHaJH>HI>IX HpO6JICM;

—  TOTPEeOHOCTh TPYIUTHCA, YBAXECHHE K TPYAY U JIOIIM TPYyAa, TPYAOBBIM JIOCTH)KCHUSIM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHONICHHE K pa3HbIM BHUIAM TPYIOBOM
JIEATEIILHOCTH;

— TOTOBHOCTb K CaMOO6CHy7KI/IBaHI/IIO, BKJIFOYast 06y‘I€HI/Ie MU BBIIIOJIHCHUC JOMAIlIHUX
00s13aHHOCTEH.

—  (pusuueckoe, IMOIMOHATBEHO-TICUX0JIOTUYECKOE, COIMAIbHOE OJIaronojgydyue oOyJaroniuxcs B
KU3HA 00pa30BaTEIIBHON OpraHW3alMd, OIMYIICHUE JCTbMHU OC30TACHOCTH M TICHXOJIOTHYECKOTO
koMpopTa, nHPOPMaIIMOHHOHN O€3011aCHOCTH.

MeranpeameTHble pe3yabTaThl
MetanpeaMeTHbIE pe3ybTaThl OCBOEHUSI OCHOBHON 00pa30BaTeNIbHOM MPOrpaMMbl MPeCcTaBJIeHbI

TpeMsi TPYNIIAMHU YHUBEPCAJIbHbIX yUueOHbIX AeicTBHil (Y'Y ):

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE AeliCTBUA
BbpInyCKHUK HAy4YUTCH:

—  CaMOCTOSITEIIBHO OTPEACIATh IENIH, 3a/1aBaTh MapaMeTpPbl U KPUTEPHH, MO0 KOTOPHIM MOKHO
OTIPENICNINUTD, YTO ENb JOCTHTHYTA;

—  OIEHHMBATh BO3MOJKHBIC TMOCJEICTBHS JOCTHKCHUSI TOCTABICHHOW IEIH B JIESATEIHHOCTH,
COOCTBCHHOW J>KM3HH W JKH3HU OKPYKAIONIMX JIOACH, OCHOBBIBASCh Ha COOOPAKECHUSAX AITHKH U
MOpaIH;

— craBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3amaudi B OOpa30BaTEIbHON JEATEIHLHOCTH U
KU3HCHHBIX CHTYaIlUsX;

—  OLICHHMBATh PECYPChHI, B TOM YHCJIC BPeMs U JIPyrue HeMaTepualbHbIC PECypChl, HEOOXOIUMBIE
IUTSL TOCTHOKEHHSI TIOCTABJICHHOM 11EJIH;

— BBIOMpaTh IyTh JIOCTWIKEHHS I1eJIM, IUIAHUPOBATh PEIICHHWE TIIOCTABIICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAIbHBIC U HEMaTePUAIbHBIC 3aTPAaThI;

—  OpraHuW30BbIBaTh AI(PQPEKTUBHBII MOHMCK PECypCOB, HEOOXOOUMBIX ISl  JOCTHIKCHUS
MOCTaBJICHHOM 11EJIN;

—  CONOCTABJIATh MOJYYCHHBIA PE3YNIbTAT ACSITCIBHOCTH C IOCTABICHHOW 3apaHee Ieblo.
IMo3HaBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE [eiiCTBUS

BbInyCKHUK HAYYHUTCH:

— UCKaTh W HAXOAWTh O0OOIIEHHBbIE CMOCOOBI pElIeHUs 3a/lady, B TOM YHCIE, OCYLIECTBISTH
pa3BepHYThI HMHQOPMAIIMOHHBIM IMOUCK W CTaBUTh Ha €ro OCHOBE HOBbIE (yuyeOHBIE U
N03HaBAaTeNIbHbIC) 331a4H;

—  KpUTHYECKH OLIEHUBATh U MHTEPIPETHPOBATh HH(POPMALIMIO C PAa3HBIX NO3MLUH, paclo3HaBaTh
1 GUKCUPOBATh IPOTUBOPEYUS B HH(OPMAIIMOHHBIX UCTOYHUKAX;

— UCIOJIb30BaTh  pAa3IMYHbIE MOJEIBHO-CXEMAaTHYECKUE CPEACTBA I IPEICTABJICHUS
CYIIECTBEHHBIX CBs3€il M OTHOILIEHWH, a TakXKe MPOTUBOPEUMH, BBISBIECHHBIX B HMH(GOPMAIMOHHBIX
HCTOYHHKAX;

— HaxoJWTh W NPUBOJUTH KPUTHYECKUE apTYMEHThl B OTHOIICHUM JEHCTBUHA U CYKICHHUU
JPYroro; CIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUYaHUSM B OTHOIIEHUH COOCTBEHHOI'O
CYXJIEHHsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJAWTH 32 pPaMKH Y4eOHOTO IMpeIMeTa M OCYIIECTBIATH IleJICHANpaBIeHHBIH MOMCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JAEHCTBUS;



—  BBICTpauMBaTh MHIUBHIYaJIbHYI0 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHHUS CO
CTOPOHBI IPYIrUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

—  MEHATh U YAEPKUBATh Pa3HbIE NIO3ULIUU B II03HABATEIILHON 1EATEIbHOCTH.
KoMMyHuKkaTHBHbBIEe YHUBepcaibHbIe yueOHbIe 1elCTBUS

BbInycKHMK HAy4YUTCS:

—  OCYIIECTBIATH JICTOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMU (KaK
BHYTpPHU 00pa3oBaTeIbHON OpraHu3alliy, TaK U 3a e IpejesiaMu), oJ0MpaTh MapTHEPOB IS IEIIOBOM
KOMMYHUKAIIUU HUCXOJI W3 COOOpaKE€HUW pe3yJbTaTUBHOCTH B3aWMOJICHCTBUSA, a HE JIMYHBIX
CHMIIATHH;

— TP OCYIIECTBIICHUH T'PYNIIOBON pabOTHI ObITh KaK PYKOBOJIUTEIEM, TaK U YJICHOM KOMaH[IbI B
Pa3HBIX POJISIX (TeHEepaTOp UACH, KPUTHK, UCTIOJIHUTENh, BEICTYNAONINM, SKCIEPT U T.11.);

—  KOOPAWMHUPOBATh M BBHIMIOJHATH paboTy B YCIOBUSX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

—  Pa3BEPHYTO, JJOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJb30BAaHUEM aJ€KBATHBIX
(YCTHBIX U IMCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(MIUKTOTEHHBIE CUTYallUd W TMPENOTBpaIiaTh KOHMIUKTHI JO WX aKTUBHOU
(ha3bl, BRICTpAanUBaTh JICTOBYIO U 00pa30BaTEeIbHYI0O KOMMYHHUKAIINIO, N30€erast TNYHOCTHBIX OIICHOYHBIX
CY)KJICHUH.



Hpe}IMeTHble pe3yJbTaThbl. MaremMaTHKa: a.ﬂreﬁpa H HAYaJIa MAaTEMAaTHYECCKOI'0 aHA/Iu3a, reOMETpUs

«I1po61eMHO-(pYyHKIIMOHAJIbLHBIE Pe3yJIbTaThbD)

IMean ocBOeHMSsI

|. BbIyCKHMK HAYYHTCHA

111, Beinycknuk nosiyuum 603mM0x4CcHOCHb HAYUUMbCA

I[JISI HCIIOJIB30BaHHUA B HOBCCIIHGBHOfI JKU3HHU U 00CCIICUeHUS
BO3MOXHOCTH YCIICHIHOT'O IMTPOAOJIPKCHUA O6pa3OBaHI/I$I 110

ﬂﬂfl paseumust MblulleHUsl, UCNOJIb306AHUA 6 NOBCEeOHEeBHOl
HCUSHU U 0Oecneyerust 603MONCHOCU ycnewuHozo

npeamera
CIELMAJIBHOCTSM, HE CBA3aHHBIM C IPUKJIATHBIM NPOOOJIdICEeHUs 00PA308aHUsL NO CNEYUATTLHOCTIAM, He
HCIIOJIb30BAHUEM MATEMAaTUKU CBA3AHHBIM C NPUKILAOHBIM UCNOIb308AHUEM MAMEMAMUKU
TpebGoBanus Kk pe3yjJbTaram
Pa3znen |. BbInyCKHUK HAY4YUTCS 111, Beinycknuk nosiyuum 603mM0M4cCHOCHb HAYUUMbCA

1. DyeMmeHTHI TEOPUM
MHOKeCTB 1
MaTeMaTH4eCKoi

JOT'MKH

—  OnepupoBath Ha 6a30BOM ypoBHe® OHATUAMHU: KOHEUHOE

MHO>KECTBO, 3JIEMEHT MHOKECTBA, TIOJIMHOKECTBO,
nepeceyeHre U 00beJMHEHHE MHOKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJIMHATHOM MPSIMOM, OTPE30K,
WHTEpBA;

— omnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSMU:
yTBEpXKACHUE, OTPULIAHUE YTBEPKACHUS, NUCTUHHBIC U
JIO’KHBIE YTBEPKICHMUSI, IPUUKHA, CIICACTBHE, YACTHBII
citydail o0IIero yTBepKIeHus, KOHTPIPUMED;

— HaxoJUTh NepecedeHrne U 00bEAMHEHNE ABYX MHOXKECTB,
MIPE/ICTaBICHHBIX IPaQUUECKy HA YUCIOBOU MIPSIMON;

— CTPOWTbH Ha YUCIOBOU MPSIMOIM TOJIMHOKECTBO YUCIOBOTO
MHO>KECTBA, 3aJJaHHOE MPOCTEHIINMU YCIOBHUSIMH;

— pacmo3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIIMOKH B
pPacCyXJI€HUSIX, B TOM YHCIIE€ C UCIIOJIb30BAHUEM

- Onepupoeamzaz NOHAMUAMU. KOHEYHOE MHOIMCECNIB0,

INEMEHM MHONCECMBA, NOOMHONCECMEBO0, NepeceyeHUe U
00beOUHeHIUE MHONCECE, YUCTOBbLE MHOINCECMBA HA
KOOPOUHAMHOU NPSIMOT, OMPE30K, UHMEPBA,
HOJYUHMEPBATL, NPOMEICYMOK C GbIKOJIOMOU MOYKOU,
epaguueckoe npedcmasienue MHONCECmME Ha
KOOPOUHAMHOU NAOCKOCMIU,

—  Onepupos8amv NOHAMUIMU. YMEEPHCOEHUE, OMPUYAHUE
VIMBEPIAHCOCHUSL, UCMUHHBLE U JIOHCHBLE YINGEPIHCOCHUSL,
npuyuna, credcmeue, Yacmuwlil Cyyail oouweeo
ymeepaicoenus, KOHmpnpumep,

—  nposeepsimb NPUHAOLEHCHOCHb JIIEMEHMA MHONCECMEY;

—  Haxooumou nepeceyerue u 00beOUHeHUe MHONCECME, 8

MOM Yucie npedCmasieHHbIX 2pApuuecK Ha YUCI080U

NPSAMOU U HA KOOPOUHAMHOU NAOCKOCIU,

npoBOOUMb 00KA3AMENbHBLE PACCYHCOCHUSL OIS

! 3neck u masee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHIA 1O XaPAKTEPHBIM MPU3HAKAM, BBITIONHSATH JIEHCTBHS B COOTBETCTBHHM C ONPEIEIEHHEM W POCTEHITIMU
CBOMCTBAaMH IOHATHH, KOHKPETU3UPOBATh MPUMEPAMH OOIINE MTOHSTHSI.
2 351ech W nasee; 3HATH ONpEIEEHUE TIOHATHS, YMETh MOACHATH €r0 CMBICIH, YMETh MCIIOIB30BATh TIOHSTHE U €r0 CBOWCTBA TIPH MPOBEIEHUH PACCYKIECHHI, PEIIEHUH 3a/1a4.




KOHTPIPUMEPOB. 000CHOBAHUSA UCMUHHOCMU YIMBEPIHCOCHU.
B noeceonesnoii scuznu u npu uzyuenuu opyux B nogceonesnoii ycusnu u npu uzyuenuu opyeux
npeomemoes: npeomemoes:

HCIOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOMN
MPAMOM JJIsl ONIMCaHUs PEATbHBIX MTPOLECCOB U SIBICHUN;
MPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B CUTYALUSIX
MMOBCEAHEBHOM KU3HU

UCNONB308AMb YUCLOBblE MHONCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 05l ONUCAHUS
PeanbHuIX NPOYECcos8 U AGNeHUL,

nPoBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOUL JHCUHU, NPU PeueHUU 3a0ay U3z Opyux
npeomemos

2. Yucaau

BbIPa:KeHU S

OnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: LIEJI0E
YUCJIO, JEIMMOCTD YUCEN, OOBIKHOBEHHAsS IPOOD,
JecSITHYHAs APoOb, parMOHAIBHOE YHCIIO, TPUOIIKEHHOE
3HAYEHHUE YNCIIa, 9acTh, JOJIS, OTHOIICHHE, TTPOICHT,
TTOBBIIICHUE W MMOHMKEHUE Ha 3a/IaHHOE YUCIIO TIPOIICHTOB,
MacuiTao;

OTICpUPOBATH Ha 0230BOM YPOBHE MOHATHAMHU: JIOTAPHUPM
4yclia, TPUTOHOMETPUYECKAsi OKPYKHOCTb, I'payCcHas
Mepa yriia, BeJIMYuHa yria, 3aJlaHHOTO TOYKOl Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CUHYC, KOCHHYC,
TAHT'€HC U KOTAHT€HC YTJIOB, UMEIOIIHUX MPOU3BOJIbHYIO
BEJIUYMHY;

BBITIOJIHATH apu(PMeTHUUECKUe ACUCTBUS C IENIBIMU U
paloHaIbHBIMU YHCIIAMU,

BBITIOJIHATH HECJIO’KHBIE TPEOOPa30BaHMsI UUCIOBBIX
BBIPAKEHUH, COJepKAIUX CTEIIEHU YnCe, TM00 KOPHU U3
qyucen, 100 JorapudMbl YHCEIT;

CpaBHHMBATh pallMOHATIbHBIC YHCIIA MEXKTY COOO;
OIICHUBATh U CPABHUBATH C PALIMOHATBHBIMU YHUCIAMHU
3HAYEHUS IENIbIX CTETIeHeN YKcel, KOpHEeH HaTypaJbHOM
CTETIeHH U3 YHUCEII, JIOTapu(hMOB YKCET B MPOCTHIX
clydasix;

n300paxkaTh TOYKAMU Ha YUCIOBOU MPSMOIL 11eJIbie U
paloHaIbHbIC YHCIA,

n300paxkaTh TOYKAMHU Ha YUCIOBOU MPSMO 11eJIbIe
CTETIeHH YHCell, KOPHU HATYpalbHOM CTENIeHU U3 YHCe,

C60600H0 onepuposams NOHAMUAMU: Yel0e YUCTO,
0enumMocmy yucel, 00bIKHOBEeHHAsL OPOOb, OeCAMUUHAS
0po0Ob, PayUoOHAIbHOE YUCTIO, NPUDIUNCEHHOE 3HAUEHUe
yucna, yacmo, 00715, OMHOUIEHUE, NPOYEeHM, NOGbIUUEHUE U
NOHUMCEHUe HA 3a0aHHOe YUCTO NPOYEHMO8, MACUMAO,
NPUBOOUNMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOLICMEAMU
oenumocmu,

onepuposams NOHAMUAMU: 102APUPM YUCIA,
MPULOHOMEMPUYECKASL OKPYHCHOCTb, PAOUAHHAA U
2paodycHas mepa ya2na, 8elIutduna y2id, 3a0aHH020 MouKou
Ha MPU2OHOMEMPUUECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Jl08, UMEIOUWUX NPOUIBONLHYIO
BEIUYUHY, YUCIA e U T,

8LINOIHAMb ApupmMemuieckue oeticmeaus, coiemas
VCMHble U NUCbMEHHble NPUeMbl, NPUMEHSS NPU
HeobX00uMOoCmu 8blYUCTUMETIbHbLE YCIMPOUCMEA;
Haxooums 3HA4eHUsI KOPHs HAMYPAlIbHOU CeneHu,
cmenenu ¢ payuoHalIbHbLIM NOKA3amenem, l1o2apupma,
UCNONL3YA NPU HEOOXOOUMOCMU BbIYUUCTIUMEIbHbIE
ycmpoucmea;

NONb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

nPOBOOUMb NO U3EECMHBIM HOPMYIAM U NPABUNAM




norapu(Mbl YUCEN B MPOCTHIX CITydasiX;

—  BBITNIOJIHATH HECJIOKHBIE TPEOOPA30BAHUS LICIIBIX U
JIPOOHO-PAMOHAIBHBIX OYKBEHHBIX BBIPKCHUN

— BBIpaXaTh B MPOCTEHIINX CIy4yasx U3 PaBEHCTBA OJHY
[IEPEMEHHYIO0 Yepe3 APYrue;

—  BBIYHUCIISTH B IPOCTHIX CIyYasX 3HAYCHUSI YUCIIOBBIX U
OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISAS HEOOXOAMMbIE
MOJICTAHOBKH U MTPe0Opa30BaHMS;

— u300pakaTh CXEMaTUYECKH YroJl, BEJIMYUHA KOTOPOTO
BBIpaXKEHA B Tpajycax;

— OIIEHUBATH 3HAKU CHHYCA, KOCUHYCA, TAHTEHCA,
KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noeceonesnoit ycusnu u npu uzyueHuu opy2ux y4eoHvlx

npeomemos:

—  BBITIOJIHATH BBIUMCIICHUS TIPU PEUICHUH 3a/1a4
MPaKTUYECKOTO XapaKTepa,

—  BBINOJIHATH MPAKTUYECKHE PACUETHI C UCIIOJIB30BaHUEM
MIpH HEOOXOAMMOCTH CIIPAaBOYHBIX MaTepUasIoB U
BBIYHCIIUTENBHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHbIe BETUUNHBI, XapaKTEePUCTUKH
00BEKTOB OKPYKAIOLIEr0 MUPA C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUCHUSIMU;

— HCIOJIb30BaTh METObI OKPYIJICHUS, TPUOIKEHUS U
MPUKUIKY TIPU PEILICHUU MPAKTUYECKUX 3a/1a4
MTOBCEIHEBHOM JKU3HU

npeobpazosansi OYK8EHHbIX 8bIPANCEHUL, BKAIUAIOUUX
cmenenu, KOpHU, 102apughmvl U MPUSOHOMempudecKue
dyHryuu;

—  HAXo0umv 3HAYEHUsl YUCTIOBbIX U OYKEEHHBIX 8bIPAIICEHULL,
ocywecmesis Heobxooumvie NOOCMAHOBKU U
npeoopazoeanus,

—  U300padicamv cxemamuiecku y2oil, 8eIUUUHA KOMopo2o
8bIPAJICEHA 8 2PAOYCAX UTU PAOUAHAX;

—  UCNONB308aMb NPU PeUleHUU 3a0ad MAOIUYHbLE 3HAYEHUS.
MPUOHOMEMPUYECKUX (DYHKYULL Yel08;

—  BLINOJIHAMb NEPEeBOO BENUUUHBL Yeid U3 PAOUAHHOU MePbL 8
2paodycHyo u 0opamHo.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux y4eonvlx
npeomemos:

—  BbINOJHAMb OelCMBUS C YUCTO8bIMU OAHHBIMU NPU
peutenuu 3a0a4 npaKmuyecKo20 xapakxmepa u 3a0ay u3
PA3IUYHLIX 0bacmel 3HAHUU, UCNONb3YS NPU
HeobX00uMocmu Cnpago4Hble Mamepuaivl u
8blYUCIUMENIbHbIE YCMPOUICMEa,

—  OoyeHuBamv, CPAGHUBAMD U UCNOIL308AMb NPU PEUleHUU
NPAKMUYECKUX 3a0a4 YUCI08ble 3HAUEHUS. PeabHbLX
8e/IUYUH, KOHKDEMHble YUCTI08ble XAPAKMEPUCMUKU
00bEeKM08 OKPYIAHCAIOULe20 Mupa

3. YpaBHeHus U

HEepPaBEeHCTBa

— Pemath jquHelHbIC YpaBHEHUS M HEPABCHCTBRA,
KBaJ[paTHbIC YPaBHCHHUS;

— pemaTh JorapupMUUECKUE YPaBHECHUS BUIA log a
(bx + ¢) = d u mpocrTeiiue HepaBeHCcTBa BUaa 109 a X < d;

bx+c—

— peumarh NOoKa3aTeIbHbIC YPAaBHCHUA, BHOA A d (r):[e

—  Pewambs payuonanvrvie, nokazamenvHole u
Jlo2apugmuieckue ypagHeHus u HepageHcmad,
npocmeniuiue uppayuoHalbHule U mpueoHoMempuiecKue
VPA6HeHUs, HePABEHCMBA U UX CUCTNEMb;

—  UCNONIL308aMb MEMOOblL peuleHUsl YPAGHeHUll: npuseoeHue
K 8UOY «NpOU38e0eHue pasHo HyII0» UIU «4ACMHOEe PAGHO
HYIIOY, 3aMeHA NePeMeHHbIX,

—  UCHONIb306aMb MEmo0 UHMEPBATI08 Ol peuleHUs




d MOXHO MPEICTaBUTh B BHJIC CTCIICHH C OCHOBAHUEM 8) U
npocreiimue HepaBeHcTBa Buia < d  (rae d MoxHO
NPE/CTaBUTh B BHJIC CTCIICHU C OCHOBAHUEM a);.
IIPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEH NMpOCTENIIEro
TPUTOHOMETPHUYECKOTO YpaBHEHUS BUA: Sin X = &, COS X =
a, tgx=a, ctg X = a, rae a — TabaUYHOE 3HAUCHUE

COOTBETCTBYIOIIEN TPUTOHOMETPUUECKON PYHKINH.

B noeceonesnoil ycuznu u npu uzyuenuu opyzux

npeomemos:

COCTaBIISATh U pelIaTh YPaBHEHUS U CUCTEMbI YpaBHEHH

IIpH pCIICHUN HECJIOKHBIX IMPAKTUYCCKUX 3aaa4

HepaseHcma,

—  UCNOIB308aMb epaguteckuli Memoo OJisi NPUOIUNCEHHO20
pewieHus: ypasHeHull U HepageHCcms;

—  U306padrcamv Ha MPUSOHOMEMPUUECKOU OKPYIHCHOCTU
MHOIHCECMBO peueHUl NPOCMeUuux
MPUSOHOMEMPULECKUX YPAGHEHUI U HEPABEHCME,

—  BbLINOJIHAMb OMOOP KOPHEU YPAGHEHU UIU peuleHUll
HepaseHCcma 6 COOMEEMCmMEUU ¢ OONOIHUMENbHbIMU
VCOBUAMU U O2PAHUYEHUAMU.

B noeceonesnoii scuznu u npu uzyuenuu opyzux y4eoHvlx

npeomemos:

—  COCMAeIamb U peulams ypasHeHus, CUCHeMbl YPAGHEeHUU U
HepaseHCmea npu peuleruu 3a0ay Opyeux y4eonvix
npeomemos;

—  UCNOTIb308aMb YPAGHEHUsL U HEPABEHCMBA 015
NOCMPOeHUs. U UCCTe008AHUSL NPOCMEUULUX
MAmemMamuyecKux mooenell peaibHblX CUmyayul uiu
NPUKIAOHBIX 3A0aY,

—  YyMemb UHMepnpemupo8ams NOJIY4YeHHbI NPU peueHul
VPABHEHUsl, HEPABEHCBA U CUCTEMbL pe3Yibman,
OYeHUBamnv e20 NPagoonododue 8 KOHmeKkcme 3a0AHHOU
PeanbHOU CUmyayuu Ui nPUKIAoHoll 3a0aqu

4. DyHKkunu

OnepupoBaTh Ha 0a30BOM YPOBHE TOHSTHSIMH:
3aBHCHUMOCTD BEJIIMYHH, QYHKIIHS, apryMEHT U 3HAYCHUE
(GyHKIMHU, 00JIACTh ONPE/IEIICHUSI 1 MHOYKECTBO 3HAUCHHIH
¢byHKIMH, rpa@uK 3aBUCUMOCTH, TpaduK QYHKIIUHU, HYIIH
(GyHKIUY, POMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHHE
Ha YUCIIOBOM IIPOMEKYTKE, YOBIBAHHE HA YUCIIOBOM
MIPOMEXYTKE, HAaOOJIbIIIEe M HANMCHBIIICE 3HAYCHUE
(YHKIIMH Ha YUCIIOBOM MPOMEKYTKE, IePHOInIecKast
GbyHKLUS, TEPHOL;

oTiepupoBaTh Ha 0230BOM YpOBHE MOHATUSIMHU: MpsMas U
oOpaTHast MPOMOPIUOHAIBHOCTD JTMHEHAS,
KBaJIpaTHyHasi, JorapupMuyeckas U mokasarenbHas
(YHKIMH, TPUTOHOMETpUYeCKHe (DYHKIUY;

—  Onepuposamuv NOHAMUAMU.: 3A6UCUMOCHIb GETUYUH,
GdyuKyus, apeymenm u 3Havenue GyHKyuu, ooacmo
onpeoeneHuUs U MHONCECMB0 3HAYeHUll YYHKYUU, 2pagpux
3aucumocmu, 2papux GyHKyuu, Hyau QyHkyuu,
NPOMENCYMKU 3HAKONOCMOSIHCMBA, 803PACMAHUe HA
YUCTI0BOM NPOMeEdCYymKe, YObleaHUe HA YUCTOBOM
npomedcymke, HauboIbUee U HaUMeHbUee 3HAYeHUe
@YHKYUU HA YUCTOBOM NPOMEIICYMKE, NePUOOULECKAS]
@yHKYUSA, nepuoo, YemHas u Heuemuas HYHKYuu;

—  onepuposamv NOHAMUSIMU: NPAMASL U OOPAMHASL
NPONOPYUOHATILHOCTb, TUHEUHAS, K8AOPAMUYHAS,
Jlo2apu@muieckas u noKazamenibHas QYHKYuu,
mpuzoHomempuieckue QyHKYuu,




pacro3HaBaTh rpauKu SIEMEHTAPHBIX (QYHKIUI: PSIMON
1 0OpaTHOH MPOTIOPIIUOHATHHOCTH, IMHEHHOM,
KBaJIpAaTHYHOM, TorapruPMUIECKON U MOKa3aTeIbHOM
(GyHKIUH, TPUTOHOMETPUYECKUX (DYHKIINHA;

COOTHOCHTD TPa(UKH 3IEMEHTAPHBIX (QYHKIHI: IPSIMOK U
00paTHOW MPOTIOPUMOHATBHOCTH, JIMHEHHOM,
KBaJIpaTUYHOM, JIOrapu(PMHUUECKON U MOKa3aTeIbHOU
(GyHKIUH, TPUTOHOMETPUYECKUX (QYHKIUH ¢ popmyamH,
KOTOPBIMH OHH 33/1aHbl;

HaXOJUTh M0 TpaduKy NpuOIMKEHHO 3HAUCHUS] PYHKLIUU
B 3a/IaHHBIX TOYKaX;

OTpEeNeNATh 1o rpaduKy cBOMCTBA PyHKUNHU (HYIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HaUOOJIbIIINE U HAUMEHbBIIINE 3HAYCHUS U
T.1IL.);

CTPOUTH 3CKH3 rpaduka GyHKINH, YA0BIETBOPSIOLIEH
MIPUBEACHHOMY HA00OPY yCIOBUH (IIPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHNE (DYHKIIMH B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.JL.).

B noeceoneenoit scuznu u npu uzyuenHuu opy2ux
npeomemos:

OTIpEeIeNIATh MO IpadrkaM CBOKCTBA PeaIbHBIX MPOIECCOB
Y 3aBHCUMOCTEH (Haubobllne ¥ HAUMEHbIINE 3HAYeHUS,
MIPOMEXYTKH BO3pACTaHUS U YObIBAaHUS, IPOMEKYTKH
3HAKOTOCTOSIHCTBA U T.I1.);

HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKON CUTYAIluU

— onpedenamp 3Hauenue QYHKYUU no 3HAYEHUI0 apeymMeHma
APU PA3IUYHBIX CHOCO0AX 3A0anUs QYHKYUU,

—  cmpoumbs 2pagpuxu u3y4eHHvIX QYHKYUU,

— onucvlams No 2papuKy u 6 NPOCMeUUx Cayuasx no
Gopmyne nosederue u c80UCMBA PYHKYUU, HAXOOUMb NO
epaguxy ynkyuu Hauboavuue U HauMeHbUUe 3SHAYEHUL,

—  cmpoums 3cKu3 epaguxa GyHKyuu, y008iemeopsouel
npUBeOeHHOM)Y HabopPy YCI08Ull (NPOMENCYMKU
803pacmanusi/yovieanus, 3Havenue QyHKyuu 6 3a0aHHOu
mMouyKe, MO4YKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU
um.o.);

— pewiambs ypasHenus, npocmeuuiue cucmemsl ypagHeHull,
UCNONIL3YS CBOUCMEA PYHKYUL U UX 2PAPUKOS.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux y4eonvlx

npeomemos:

— onpeodensims No 2pagpuKam u UCHOAb308aMb OJisl PeUleHUs.
NPUKIAOHBIX 3A0ay CBOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCEA, ACUMNIONbL, NEPUOO
umn.),

—  UHMEPnpemupo8ams CEOUCMBEA 8 KOHMEKCMe KOHKPEMHO
NPAKMUYecKol Cumyayuu,

— onpedensmy no epagpuxam npocmeniuiue Xapakmepucmuku
NepuoOUYeCcKUX NPoyeccos 8 OUOI02UU, IKOHOMUKE,
My3vblKe, paouocesasu u op. (amnaumyoa, nepuoo u m.n.)

5. DJ1eMeHThBI
MATEMAaTHYECKOro

aHaJu3a

OmnepupoBaTb Ha 0a30BOM YpOBHE HOHATHIMM:
MIpOU3BOIHAs (PYHKIMH B TOUKE, KacaTeslbHas K rpaguky
(GyHKIMH, TPOU3BOHASA QYHKLIUY;

OTpeNeNATh 3HaUeHUe MPOU3BOAHON (PYHKIIMU B TOUKE I10
1300pakeHUI0 KacaTeNlbHOM K rpaduKy, MpoBEACHHOM B
3TOM TOUKE;

—  Onepuposamv nOHAMUAMU: NPOUBOOHAS PYHKYUU 6
mouKe, KacameibHas K epapuxy yHKkyuu, npouzeooras
dyHrkyuu;

—  BBIUUCTAMb NPOUBOOHVIO OOHOULEHA, MHO2OYIEHd,

K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,




— peuiaTb HECJOXKHBIE 33]]a4l HAa IPUMEHEHHUE CBSA3H MEXKIY
IIPOMEXYTKaMHU MOHOTOHHOCTH M TOUKaMH 3KCTpEMyMa
(GyHKIMH, C OTHOW CTOPOHBI, U IPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA M HYJISIMH ITPOU3BOIHOM 3TOH (pyHKIIMH
— C Ipyromu.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux

npeomemos:

— MOJb3yACh rpauKamMu, CpaBHUBATh CKOPOCTHU
BO3pacTaHusl (pOCTa, MOBBIILIEHUS, YBEIUUEHUS U T.I1.) WK
CKOPOCTH YObIBaHUs (TIaIeHUs1, CHY)KEHUS, YMEHBIIICHUS U
T.Il.) BEJIMYKH B PEAJIbHBIX MPOIIECCAX;

— COOTHOCHUTH rpa(MKu peajbHbIX MPOIECCOB U
3aBUCHUMOCTEHN C UX OMUCAHUSIMU, BKITIOYAIOIUMU
XapaKTEPUCTUKHN CKOPOCTH M3MeHEHHUs (ObICTPBIH pocT,
IJIaBHOE MOHMKEHUE U T.11.);

— HCIOJb30BaTh rpaMKu peanabHbIX MPOLIECCOB IS
peLIeHHs HECIOXKHBIX NMPUKIATHBIX 33a4, B TOM YHCIIE
onpeenss 1o rpauky CKOpocTh X0Ja Iporecca

—  BLIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYULL, UCNONIb3YA CNPABOYHbIE MANEPUATDL,

—  uccne008ams 8 NPOCMeNUx Cyuanx QYHKyuu Ha
MOHOMOHHOCMb, HAX00UMb HAUDOIbLUIUE U HAUMEHbUIUE
3HAYeHUst YYHKYULl, CMpouUms 2paguxu MHO2041eHO8 U
APOCMeUuux payuoHaIbHbIX QYHKYUU ¢ UCNOTb30BAHUEM
annapama Mamemamuyecko2o aHanu3a.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux yueonvlx

npeomemoes:

—  pewams npukiaoHvle 3a0ayu U3 OuoaocuU, uU3UKU,
XUMUU, IKOHOMUKU U OPYeUX NPeOMEeMOo8, CEA3AHHbLE C
UCCIe008aHUEM XAPAKMEPUCMUK PeaibHblX NPOYECccos,
HAXocOeHuemM HauboIbuWux U HAUMEHbUUX 3HAYEHULL,
CKOpOCMU U YCKOPEHUSL U M.N.;

—  UHmMepnpemupo8amsv NOJy4eHHble pe3yibmanbl

6. CraTucTuka u
Teopusi
BEPOATHOCTEN,
JIOTHKA H

KOMOMHATOPHUKA

— OmnepupoBath Ha 6a30BOM YpOBHE OCHOBHBIMU
OnHcaTeIbHBIMU XapaKTEPUCTUKAMU YUCIOBOTO Habopa:
cpenHee apupMeTHIecKoe, MeAnana, HauboJiblee 1
HauMeEHbIIIee 3HAYCHUS;

— omnepupoBaTh Ha 0A30BOM YpOBHE MOHITUSIMHU: YACTOTa U
BEPOSITHOCTH COOBITHS, CIIy4aiiHbIN BHIOOD, OTIBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

—  BBIYUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETa
YHCIia UCXO/I0B.

B noeceonesnoi scuznu u npu uzyuenuu opyzux

npeomemog:

—  Umems npeocmasnenue 0 OUCKpEmHbIX U HENPePbIBHbLX
CHLYYAUHBIX BEIUYUHAX U PACNDeOeNleHUsIX, O
He3a8UCUMOCMU CTYYAUHBIX BEIUYUH,

— umemb npedcmasieHue 0 Mamemamuieckom O*CUOaHUu u
oucnepcuu CyyanuHvlx 6eIUdUH;

—  umemv npedcmasieHue 0 HOpMATbHOM pacnpeoeseHuu U
npuMepax HOPMaibHO PACHPEOeNeHHbIX CAYHUAUHbIX
BEeNIUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUX YUCeN U 8bIOOPOYHO20
Memooa uzmepeHus 6epOSmHOCmell;

—  umembv npedcmasieHue 00 YCI08HOU 8ePOSMHOCIU U O
NOJHOU 8EPOMHOCIU, NPUMEHSAMb UX 8 PeuleHUU 3A0ay;

—  UMemb npedcmasieHue 0 8ANCHLIX YACMHBIX 8UOAX
pacnpeoeneHuil U nNpUMeHsAMb UX 8 peulenuy 3a0a4;




OLICHUBATH U CPAaBHUBATH B IIPOCTHIX CIy4Yasx
BEPOSATHOCTH COOBITUH B peaslbHOM JKU3HU;

YUTaTh, CONIOCTABIIATh, CPABHUBATh, HHTEPIIPETUPOBATH B
MIPOCTHIX CIIy4asX peaJIbHbIC JaHHBIC, IPEICTABICHHBIC B

BHJIe TaOIHII, qUarpamMm, rpadukoB

—  umemb npedcmasieHue 0 KOpperayuu C1y4aiunblx 6eIudUH,
0 JIUHELHOU pecpeccuu.

B noeceonesnoit scuznu u npu uzyueHuu opyzux

npeomemos:

—  LIYUCTIAMb UTU OYEHUBAMb 8EPOAMHOCIU COObIMULL 8
PeanbHOU HCUSHU

—  8blOUpamv nOOXoosuUe Memoobl NPeOCMasIeHUs. U
00pabomKu OaHHLIX;

—  yMemb peuiams HeCl0H#CHbLE 3a0ayU Ha NPUMEHeHUe
3aKOHA OONBUWIUX YUCET 8 COYUOLO2ULU, CIPAXO08AHULU,
30pasooxpaneHuu, ooecneyeHuu 6e30naAcHOCMU HACEeHUs]
8 Upe38bIYALIHBIX CUMY AYUSX

7. TekcTOBBIE 32291

PeHIaTI) HECJIOXKHBIC TEKCTOBBIC 3a1a4YU paSHBIX THUIIOB,
aHAJIM3UPOBATH YCIIOBUE 33JIa4d, IPH HEOOXOIUMOCTH
CTPOUTH JIJIS €€ PEIIeHUsT MaTeMaTHYECKYIO MO/IEIb;
MMOHUMATh W UCTIOJIB30BATh IS PEIICHUS 3a1a91
MH(OPMAIIHIO, TTPEJICTABICHHYIO B BHJIC TCKCTOBOH U
CHUMBOJILHOM 3aIiCcH, CXeM, TaOJIuIl, IuarpamMmm, rpaduKoB,
PHUCYHKOB;

JICHCTBOBATH 110 AJITOPUTMY, COJCPIKAIIEMYCS B YCIIOBHH
3a/1a4u;

HCII0JIb30BaTh JIOTHUCCKUE PACCYKICHUS MPU PEIICHUN
3a1a4u;

paboTaTh ¢ U30BITOYHBIMHU YCIOBUSIMH, BEIOUpasi U3 BCEH
nH(OpPMaIINH, JaHHbBIC, HEOOXOUMBIC IS PEIICHUS
3a/1a4u;

OCYIIECTBIISITh HECIIOXKHBIN 1epedop BO3ZMOXKHBIX
pelieHuid, BEIOpasi U3 HUX ONTUMATbHOE TI0 KPUTEPHUSM,
chOpMyITHUPOBAHHBIM B YCIOBHH,

aHAJIM3UPOBATh M HHTEPIPETUPOBATH MOTYICHHbBIE
pelIeHNs B KOHTEKCTE YCIOBUS 3a/1a4H, BHIOMPATh
pelIeHus, He MPOTUBOPEYAIUE KOHTEKCTY;

—  Pewamb 3a0ayu paznvlx munos, 8 mom yucie 3a0a4u
NOBbIUEHHOU MPYOHOCMU

—  8bIOUPAMb ONMUMATLHBLUL MEMOO peleHUs. 3a0ayl,
paccmampusas paziuiHvle Memoobl,

—  cmpoumb MOOeb peueHus 3a0ayu, nPo8oOUNb
doKazamesnbHvle PACCYHCOCHU,

—  pewams 3a0ayu, mpebyrowue nepebopa 6apuanmos,
npoGepKuU YCI06Ull, 8blOOPA ONMUMATLHO20 Pe3YTbMamad,

—  AHAIU3UPOBAMb U UHMEPNPEMUPOSAMb PEe3YIbMaAmbl 6
KOHmeKcme YC08Us 3a0ayi, 8blOUpams peueHusl, He
npomugopedaujue KOHmMeKcmy;

—  nepesooums Npu peuleHuy 3a0ayu UHGHOpMayur uz 00HoU
@ opmol 6 Opyeyio, UCNOIL3YS NPU HEODXOOUMOCHU CXEMb,

maoauysl, 2papuru, OUaspammol;




pelaTh 3a1a4 Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIIYT,
MOE3/I0K U T.II.;

pelIaTh HECI0XKHbIE 3ajaul, CBA3aHHBIE C JJOJIEBBIM
y4acTHEM BO BIJIAJICHUM (PUPMOM, IPEATPUITHEM,
HEJBU)KHUMOCTBIO;

pelaTh 3a/1a4 Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKHJIOK,
KOMHCCHUH) U Ha BBIUYUCIIEHUE CIIOXKHBIX ITPOLIEHTOB B
Pa3IMYHbIX CXEMax BKJIA/10B, KPEAUTOB U UIIOTEK;

pelaTh NpaKTU4YeCcKHe 3a/1a4uu, TpeOyroune
HCI0JIb30BAHUS OTPULIATENIbHBIX YHCEN: Ha ONPEIEIICHNE
TEMIIEPATYphl, Ha ONpeAEICHUE MOJI0XKEHHS HA BpEMEHHON
OCH (10 HAIIeH PBI U TIOCIIE), HA ABMIKEHUE JCHEKHBIX
cpencTB (MPUX0]1/pacxo), Ha ONpeaesieHre
IITyOUHBI/BBICOTHI U T.I1.;

HCII0JIb30BaTh MOHATHE MacIITala A HaX0XKIEHUS
paccTOSHUN U IJIMH Ha KapTax, MJIaHaX MECTHOCTH,
IJIaHax MOMEUIeHU, BEIKpOHiKax, mpu padoTe Ha
KOMIIBIOTEPE U T.II.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux

npeomemos:

peiaTth HECIOKHBIC MMPAKTUYCCKUC 3a/la4i, BOSHUKAIOIINUEC
B CUTYyallUAX HOBCCI[HCBHOﬁ KHU3HHU

B nosceonesnoi scuznu u npu uzyueHuu opy2ux

npeomemoes:

— pewams npakmudeckue 3a0ayu u 3a0ayu uz opyux

npeomemos

8. 'eomeTpus

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHAMU: TOUKA,
npsiMasi, TNIOCKOCTh B IIPOCTPAHCTBE, MAPAJUICIIEHOCTD U
HNEePHEeHUKYIIIPHOCTh IPSMBIX U IUIOCKOCTEH;
pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIpH3Ma,
nUpamMu/Ia, TPSMOYTOJIbHBIN TTapajulesIenuIea, Kyo);
n300paxkaTh U3yyaeMble (PUTYpHI OT PYKH H C
NPUMEHEHHEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenaTh (BBIHOCHBIE) IUIOCKHE YePTEeKU U3 PUCYHKOB
MIPOCTBIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh MH(OPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTexKax
U PUCYHKAX;

npUMeHsTh Teopemy IIudaropa npu BeIYMCICHUN

Onepuposamv NOHAMUAMU: MOYKA, NPAMASL, NIOCKOCHb 8
npocmpancmee, napaiieibHoOCms U NepneHOUKYIAPHOCMb
APAMBIX U NIOCKOCMell;

npUMeHamb OJis peuleHus 3a0ay ceomempuieckue axkmol,
eciu ycnogusi npuMeHeHUs 3a0anbl 8 A6HOU gopme;
peuamsv 3a0ayu Ha HAXOXHCOEHUE 2eOMeMPULeCKUX
BeUYUH NO 00PA3YAM UTU ANCOPUMMAM;

oenamsb (8bIHOCHBIE) NIOCKUE YePMEHCU U3 PUCYHKOE
00beMHbIX pucyp, 6 Mom yucie pucogams U0 ceepxy,

C60Ky, CmMpoumbs ce4eHUsl MHO2OcpAHRHUKOB,




3JIEMEHTOB CTEPEOMETPUICCKUX (DUTYD;

HAXOJIUTh 00OBEMBI U IUIOMIAJN TTOBEPXHOCTEH
MPOCTECHIITMX MHOTOTPAHHUKOB C TPUMEHEHHUEM (POPMYIT;
pacro3HaBaTh OCHOBHBIC BH/IbI TEJI BpalieHHs (KOHYC,
IHHID, chepa u map);

HAXOJUTh 00OBEMBI U ILIOMIAJN TTOBEPXHOCTEH
MPOCTEHIITMX MHOTOTPAHHUKOB ¥ TEJI BPAILICHHSI C
MpUMEHEHHEM (DOPMYIL.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux
npeomemos:

COOTHOCHTBH a0CTPAKTHBIC TEOMETPHUSCKUE TIOHSITUS U
(hakThl ¢ pealIbHBIMU KU3HEHHBIMA O0BEKTAMU U
CUTYAIUSIMU;

HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TCOMETPUYCCKHUX (PUTYD JUTS PEIICHUS TUTIOBBIX 33124
MIPAKTHUIECKOTO COJICPIKAHNS,

COOTHOCHTb IUIOMIAAN TOBEPXHOCTEN TEJT OJJMHAKOBOM
(hopMBI pa3TUYHOTO pa3Mepa;

COOTHOCHUTB 00bEMBI COCYZIOB OJIMHAKOBOU (POPMBI
Pa3IMYHOTO pa3Mepa;

OIIeHUBATh (POPMY MPAaBUILHOTO MHOTOTPaHHUKA MOCIIE
CIIWJIOB, CPE30B U T.II. (OMpenesITh KOJTUYECTBO BEPIIUH,
pebdep u rpaHeil MoydeHHbIX MHOTOTPAHHUKOB)

u381eKamy, UHMEPNPEeMUpPo8ams U npeobpaz06bléams
uHgopmayuro 0 ceomempuyeckux guzypax,
NPeOCmMasieHHyI0 Ha Yepmedtcax;

NPUMEHAMb 2eoMempuyeckue paxmol 015 peuleHus 3a0ady,
8 MOM Yucie NPeonoazaouux HeCKOIbKO Uaz08
peweHust;

ONUCHIBAMb 83AUMHOE PACNOIONHCEHUE NPAMBIX U
naocKocmeti 8 nPOCMpancmee,

Gopmynuposams ceolicmea u NPU3Haxu Queyp;
00KA3bIBAMb 2e0MeMPUIeCKUe YMBEPHCOeHUs,
61a0emv Cmanoapmuou Kiaccuguxayuet
NPOCMPAHCMBEHHBIX hucyp (nupamuowl, npuzmbl,
napasnnenenuneovl),

Haxoo0umv 06vembl U NIOWAOU NOBEPXHOCMEll
2eoOMempuUYecKux meji ¢ npuUMeHeHuem Gopmyi;

GbIHUCTIAMb pACCMOAHUA U Y2]lbl 6 NPOCMPAHCMEE.

B noeceonesnoit ycuznu u npu uzyueHuu opyux

npeomemos:

UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX hucyp 05l
pewieHus 3a0ay npaKmu4ecko2o Xapakmepa u 3a0ay u3
opyeux obnacmeti 3HaHUlL

9. BekTopbl U
KOOP/AWHATHI B

MPOCTPAHCTBE

OHepI/IpOBaTB Ha 0a30BOM YPOBHE INIOHATHEM JCKAPTOBLI
KOOpAHHATHI B IIPOCTPAHCTBE,
HaXO0IUuTb KOOPAWHATHI BEPUINH KY68. U IpAMOYT'OJIbHOTO

apajuiejcnuieaa

Onepuposamv NOHAMUAMU OEKAPMOBbl KOOPOUHATNbL 8
npocmpancmee, 8eKmop, MoOyib 6eKMopd, pageHcmeao
BEKMOPO8, KOOPOUHAMBL 8EKMOPA, Y201 MENCOY
BEKMOpamu, CKaiApHoe Npou3gedeHue 6eKmopos,
KOJLIUHeapHble GeKMopbl,

HAaxooums paccmosinue mMexcoy 08yMs MmouKamu, CyMmy
BEKMOPO8 U NPOU3BEOeHUe BEKMOPA HA YUCTO, V2Ol
MedHcOy 8eKMOPAMU, CKATAPHOE NpoussedeHue,
PACKIA0bI8aAmMsb 8eKMOP NO 08YM HEKOIUHEeAPHbIM
8eKMopam;




3a0a8ams NIOCKOCMb YPABHEHUEeM 8 0eKapmosol
cucmeme KOOpOUHAM;

peuiamsb npocmetiuiue 3a0a4u 66e0eHUemM 6eKMOPHO20
basuca

10. UcTopus OnuceiBaTh OT/IEIbHBIE BBIIAIOLINECS PE3YNIbTATHI, Ilpeocmasname 6K1a0 8b10AIOWUXCA MAMEMATNUKOE 8
MATEMATHKH IIOJIy4EHHBIE B XOJ€ PA3BUTUS MATEMATUKU KaK HAYKH; pazeumue MamemMamuKy U UHbIX HAYYHbIX 00aacmel,
3HATh MPUMEPHI MATEMATUYECKNUX OTKPBITUI U UX aBTOPOB NOHUMAmMb poib mamemamuxu 6 passumuu Poccuu
B CBSI3M C OT€YECTBEHHOM U BCEMUPHOU HUCTOPUEH;
MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun
[IpuMeHATh U3BECTHBIE METOIBI TPU PEILIEHUN Hcnonvzoeamsb ocHosHble Memoobl 00Ka3amenbemad,
CTaHJApPTHBIX MaTeMaTUYCCKUX 3aJa4; npoeodumb 00KaA3amelbCmeo U 8bINOJHAMb
3aMeyarh U XapaKTepH30BaTh MaTEMATHYECKHE onposepoicenue,
11. MeToap! 3aKOHOMEPHOCTHU B OKPYXKAIOIIEH JEHCTBUTEIBHOCTH; MPUMEHAMY OCHOGHbIE MEMOObL Peulenus
: . mMamemamuyeckux 3a0ay,
MPUBOJIUTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN .
MaTeMATUKH HA OCHO8E MAmMemMamu4ecKux 3aKOHOMepHOCmelU 6

B IIPHPO/IE, B TOM YHCIIC XapaKTEPH3YIOUINX KPAcOTy
COBEPIIECHCTBO OKPY)KAIOIIET0 MUpa U MPOU3BEACHUN
HCKYCCTBA

npupooe Xxapakxmepuso8ams Kpacomy u CO8epuieHCmeo
OKpYHCaIouie2o Mupa u npou3ee0eHuUll UCKyccmed,
NpUMEHAMb npocmeluiue nPocpamMmmusle Cpeocmad u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU peuleHUU
MamemamuyecKux 3a0ay




Coaepxxanue Tem ydeOHOro npeamera «MaremaTuka: aaredpa 1 Ha4ajia MaTeMaTHYeCKOI0

aHaJIu3a, reoMmeTpus»

A.]Ireﬁpa H HAYaJIa MATEMATHICCKOT0 aHAJ/JIn3a

IMoBTOpenue. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM CBOMCTB YHCENI U CUCTEM CUUCIICHHUS, IEIIMMOCTH, 10JIEH U
yacTel, MPOLEHTOB, MOAYJIEH yncen. Pelenue 3a1a4u ¢ CIoJb30BaHUEM CBOMCTB CTEIICHEN U KOPHEH,
MHOTOYJIEHOB, ITPe00pa30BaHUI MHOTOUJIEHOB U JJPOOHO-PALIMOHANIbHBIX BhIpaxeHUH. Pemenue 3anau ¢
HCI0JIb30BAHMEM TPaAyCHOU Mephl yriia. Moynp uncia u ero cBoiicTa. Pemienue 3a1a4 Ha IBKEHHUE U
COBMECTHYIO pabOTy C TIOMOIIBIO IMHEHHBIX M KBaPAaTHBIX YPaBHEHUI U MX cucTeM. Perienue 3amau ¢
MTOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB € OJIHOM MepeMEHHOM, ¢ MPUMEHEHUEM N300pakeHUsI
YHCIIOBBIX IPOMEXKYTKOB. Pelienne 3a7au ¢ UCI0Ib30BaHUEM YUCIOBBIX QYHKIMHA U UX TpaQUKOB.
Wcnonb3oBaHue cBOMCTB U rpapKOB TMHEHHBIX U KBaIpaTUUHBIX QYHKIMM, 00paTHON MPONOPLUHUOHATIBHOCTH

u Qyakuun Y = \/; . I'padnueckoe pernienne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpuueckasi OKpy:KHOCTb, paouanHas mepa y2aa. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EeHC
MIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U CIEACTBHS U3 HETO. 3HAYCHUS

T T T T
TpuroHoMeTprueckux Gpynkumii aug yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan). @opmynvl

CIIOJHCEHUS MPULOHOMEMPUYEeCKUXx QyHkyut, hopmynsl npusedenuss, hopmynvl 080UHO20 ap2yMeHma.

Hyau ¢pyHKIuM, NpOoMeKyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. Hanbombiiee 1 HanMeHbIIIee 3HaUCHHE
¢dbynaknuu. [epuognueckue pyakimu. YeTHOCTh U HeUeTHOCTh PyHKIMI. CrodicHble (yHKYuU.

Tpuronomerpuyeckne pynxumun Y =C0SX, Y =Sin X,y =1t9X . @yuxyus Y = CgX . CoiicTsa u rpaduku

TPUTOHOMETPUYECKUX (PYHKIHI. APKKOCHHYC, apKCUHYC, apKTaHT'€HC YUCIA. APKKOMAaH2eHC Yucid.

IIpocTeiimme TpUroHoMeTpUYeckue ypaBHeHusl. Perenne TpuroHoMeTpuIecKuX ypaBHeHUH. Oopammbie
mpu2oHomMempuyecKue QyHKyuu, ux ceoticmea u epaguxu. Peuenue npocmetiviux mpueoHomempuieckux
HepageHcma.

CreneHb ¢ JelCTBUTEILHBIM IOKAa3aTeJeM, CBOICTBA CTEIEHH.

IIpocreiimme noka3aTejibHbIE YPABHEHHs M HepaBeHCTBA. [lokaszareibHas QYHKIMS U €€ CBOMCTBA U
rpadux.

Jlorapudgm yucia, cBoiicTBa jJorapudma. [lecatuunsiii norapudm. Yucno e. Hamypanvuulii nio2capughm.
[TpeoOpazoBanue norapudmMuyueckux BoipakeHuid. Jlorapudmuyeckue ypaBHeHUs] 1 HEPABEHCTBA.
Jlorapudmuueckast QyHKIMS U €€ CBOMCTBA U rpaduk.

CrenenHasi pyHKIMS U ee cBolicTBa U rpaduk. Mppannonansuble ypaBHeHUs. Memoo unmepeanos ons
peutenus Hepasencms. Ilpeobpazosanus epaguxos GyHkyuil: cogue 80016 KOOPOUHAMHBIX OCell, pACMANCEHUE
U colcamue, ompagicenue OMmHOCUMeNbHO KOOPOUHAmHbIX ocell. 1 paguyeckue memoost peuieHus: ypagHeHuil u
Hepagencms. Peulenue ypasuenuil u Hepagencmes, co0epiHcaujux nepemeHHyo noo 3Hakom mooyas. Cucmemsl
NOKA3aMEeNbHBIX, 102APUPMULECKUX U UPPAYUOHANbHBIX ypasHeHull. Cucmembl NOKA3AMeNbHbIX,
Joeapugmuieckux HepaseHcms. Bzaumno oopamuvie pynkyuu. I paguxu e3aumno oopammuvlx yHKYuUiL.
Ypasuenus, cucmemvl ypasnenuii ¢ napamenpom.

IIpousBoanas ¢pynxuum B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpuueckuit 1 puznyueckuii
cMbIci pousBoHO. [IpousBoaHbIe anemenTapHbIX GyHKIMHA. [Ipasuna ouggepenyuposanus. Bmopas



npou3eooHas, ee ceomempudeckuti u guzuyeckuil cmoica. IlonsaTre o HenpepbIBHBIX QyHKIMIX. Toukn
IKCTpeMyMa (MakcuMyMa U MUHUMYMa). MccnenoBanue aeMeHTapHbIX (QYHKIUH Ha TOUKU SKCTPEMyMa,
HanOoJIbIIee U HAMMEHbIIIEEe 3HAYSHUE C IOMOIIBIO TPOU3BOAHON. [locmpoenue epaguros gpynkyuii ¢
noMOwb10 NPoU3600HbIX. [Ipumenenue npouz800HOU Npu peueHuu 3a0ay.

IlepBoobGpa3nas. Ilepsoodpasnvlie snemenmaphvix Gyukyuil. Ilnowads kpusonunelinot mpaneyuu. Popmyna
Hviomona-Jlenonuya. Onpedenennviii unmezpan. Boruucnenue niowaoeti niockux gueyp u o6vemos men
8PAWEHUS C NOMOWbIO UHMe2PAd.

I'eomerpus

IloBTOpeHue. Pemenne 3aqayu ¢ mpuMeHEHHEM CBOMCTB (UTyp Ha TUIOCKOCTH. 3a/1aui Ha JOKAa3aTeIbCTBO H
IIOCTPOECHHE KOHTpIpUMEPOB. Mcnonp30Banue B 3a1a4ax NPOCTEUIINX JIOTHYECKUX ITpaBuil. Pemenue 3ana4 ¢
HCI0JIb30BAHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIIIEHUH B MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX, (PaKTOB,
CBSI3aHHBIX C YETHIPEXYroJbHUKAaMU. Perienre 3ajau ¢ UCHOIb30BaHUEM (PAKTOB, CBSI3aHHBIX C
OKPYKHOCTAIMU. Pelrenune 3a1a4 Ha ©3MEpEHHs Ha INIOCKOCTH, BBIYMCIICHHUE [JUIMH U IUIOWaneu. Pewenue
3a0a4 ¢ NOMOWbIO 8EKMOPOE U KOOPOUHAM.

Harasignasi crepeomerpusi. ®urypol u ux nzoopaxenus (kyo, nmupamusa, mpusma). OcHogHble NOHAMUSL
cmepeomempuu u ux ceoticmea. CedeHust Kyoa M TeTpaspa.

Touka, npsMas ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIEJACTBUS U3 HUX. B3auMHoe
PacIoJIOKEHNUE MPSIMBIX U INIOCKOCTEN B npocTpaHcTBe. [lapajuiesibHOCTh NPAMBIX M IUIOCKOCTEH B
npocrpancrTse. M300pakeHne mpoCcTeHIIX MPOCTPAHCTBEHHBIX (UTYpP HA TUIOCKOCTU. PaccTosHusS Mex Ty
(durypamu B IpoCTpaHCTRBE.

Yrabl B npocTtpancTie. [lepneHIuKyISIPHOCTD NPAMBIX M IIJIOCKOCTEI.

[Ipoekuus purypsl Ha MIOCKOCTh. [IpU3Haky NepreHAUKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.
Teopema o Tpex nepneHAUKyIIpax.

Muororpannuku. [Tapamtenenumnen. CBolicTBa MpsAMOYTOJIbLHOTO Napaiienenuneaa. Teopema [Iudaropa B
npoctpanctee. [Ipusma u nupamuaa. [lpapunsHas nupamua u npaBuibHas npusma. [Ipsmas nupamuia.
DneMeHTHI MPU3Mbl U TUpaMubl. BelunciaeHne 31eMeHTOB MPOCTPAaHCTBEHHBIX puryp (pedpa, AuaroHanid,

YTJIBI).

Tesa BpameHusi: WIMHADP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO LIUIHHIIPA,
MPSIMOTO KpYyroBoro konyca. M3o0paskeHue Ten BpalleHus Ha MII0CKoCTU. [Ipedcmasnenue 06 yceyeHHOM
KOHYcCe, ceyeHUss KOHyca (napaiieiibHoe OCHOBAHUIO U NPoXoodaujee yepe3 6epuiuty), cedenus yuiuHopa
(napannenvHo u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiwue
KOMOUHAYUYU MHO202PAHHUKOSG U el 8PALeHUst Me#cdY COOO.

Inomaabs NOBepXHOCTH MPABUIBHOMN NMUpaMUIbI U MPsIMOI npu3Mbl. [10111a/16 TOBEPXHOCTH MPSIMOTO
KpyroBOTO LIWJIMHAPA, MPSAMOTO KPYTrOBOrO KOHYCa U IIapa.

ITousiTne 06 06beme. O6beM MUpaMuIbl U KOHYCA, MPU3MBbI U IUIMHApa. OObeM m1apa.

Ilooobnvie mena 6 npocmpancmese. COOTHOLIEHUS MEXTY IUIOMAASIMU TOBEPXHOCTEHN U 00beMaMu 10 100HBIX
TeJ.

BekTopbl 1 KOOpAUHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKXEHHE BEKTOpA HA YUCIIO, YTOJI MEXKIY
BekTopamu. KonmHeapHble 1 KOMIUIaHApHbBIE BEKTOPbI. CranapHoe npoussedenue éekmopos. Teopema o
Pa3N0dCceHUU 86eKMOpa no mpem HeKkoMnianapHoim eekmopam. CranapHnoe npousgeoeHue 6eKmopos 8
Kkoopounamax. I[lpumenenue 6ekmopos npu peuteHuu 3a0a4 Ha HaxoHcOeHue paccmosarull, OuH, naouaoell u



00vemo8. Jleudcenus 6 npocmpancmee. napanlebHull NePeHOC, YEHMPAIbHAS CUMMEMPUs, CUMMEMPUs
omuocumenvbHo niockocmu, nogopom. Ceoticmea osudicenuti. Ilpumenenue 08udiCeHUll Npu peueruu 3a0au.
Vpasnenue niockocmu 6 npocmpancmee. Ypaeuenue cepwi 8 npocmpancmee. Qopmyna 075 8bI4UCTIEHUSA
PACCMOANUS MeAHCOY MOYKAMU 8 NPOCMPAHCMEe.

BCPOHTHOCT]) u cratucTtuka. Padora ¢ JAaHHBIMH

IloBTOpenue. Penienue 3a1ay Ha TabIMyHOE U rpauuecKoe MpecTaBleHne qaHHbIX. Mcrnonbp3oBanue
CBOWCTB M XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPETHUX, HANOOJBIIIETO U HANMEHBIIIETO 3HAUCHUS, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomol u eposimuocmu codvimuil. Beruucienue éeposmuocmeti 8 Onblmax
C PABHOBO3MONCHBIMU DNEMEHMAPHBIMU Ucxo0amu. Pewenue 3a0au ¢ npumeneHuem KOMOUHAMOPUKU.
Pewenue 3a0au na evluucnenue eposimmocmert He3a8UCUMBIX COObIMUL, NPUMEHEHUE HOPMYTbL CIOHCEHUS
gepossimuocmel. Pewienue 3a0au ¢ npumenenuem ouazpamm Jinepa, oepesa eepoamuocmeti, hopmysl
bepuynnu.

Ycnosnas eeposmnocms. Ilpasuno ymuoscenus: geposmuocmeti. Qopmyna NOIHOU 8ePOAMHOCHIU.

Jluckpemnvie cayuatineie genuyunsl u pacnpeoenenus. Hezasucumvie cnyuatinvle éenuyunsl. Pacnpedenenue
CYMMbl U NPOU3BEOCHUS HE3ABUCUMBIX CTYUAUHBIX BETUUUH.

Mamemamuueckoe odxcudanue u oucnepcus CIy4anHou seauyunsvl. Mamemamuyeckoe odxcudanue u OUCnepcust
CyMMbL caydatiHblx eenuyun. I eomempuueckoe pacnpeoenenue. bBunomuanvrnoe pacnpedenenue u e2o
ceolcmaa.

Henpepuignvie cryuatinvie senuuunsl. Ilonsamue o niomunocmu eeposmuocmu. Pasnomeproe pacnpedenenue.
IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Ilonsamue o nHopmanvHom pacnpedenenuu. Ilapamempuol HopmaneHo2o pacnpedenerus. [lpumepwl cryuatinvlx
8eUYUH, NOOYUHEHHBIX HOPMATIbHOMY 3AKOH) (ROSPEUHOCIb U3MEPEHUL, POCH Yell08eKd).

Hepasencmeo Yeoviwmesa. Teopema beprynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo usmepenus
geposimrocmell. Ponb 3akoHa 6onvbuiux yucen 8 Hayke, npupooe u oouecmeae.

Kosapuayus osyx cnyuaiinvix eenuyun. Ilonsamue o koaghgpuyuenme xoppenayuu. Coemecmusle Hab100eHUs
08YX CIYUAUHBIX 6eIUYUH. Bbolbopounbill ko3phduyuenm kopperayuu.



O0beM y4eOHOM TUCHHUIVINHBI U BUbI y4eOHOH padoThI

MakcumanbHas yueOHast Harpyska (Bcero) 244

OO6s3arenbHas ayAuTOpHAas yueOHast Harpy3ka (JEKIUH | 234
MIPaKTUYECKUE 3aHSTHSI)

Koncynpranuu 2

[IpomexyTrouHas arrecTanus B popme 3K3aMeHa 8

Ipumepnvie memut peghepamos (00Kk1a006), ucciedosamenbckux NPOeKnos

HenpepriBHbie apoou.

[IpuMeHeHne CIOKHBIX MPOIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapannensHO€ MPOEKTUPOBAHUE.

CpenHue 3HaYeHUS U UX IPUMEHEHHUE B CTaTUCTHKE.
BekropHoe 3aanue npsMbIX U MIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJICOAaHUH.

I'paduaeckoe pernieHne ypaBHEHH 1 HEPABEHCTB.
[IpaBunbHbBIE U TOTYIPABUILHBIE MHOTOTPAHHUKU.
Konnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[Tonsitue muddepennnana u ero NPUIOKEHUSL.

e (Cxembl NOBTOPHBIX UCTIBITAHUN bepHyIin.

e HccnenoBanue ypaBHEHH U HEPABEHCTB C TAPAMETPOM.

MeToauyeckne peKoMeHIaAMH /151 HHBAJWIAOB M JIMI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

Jlist 00y4darouuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI MOTYT NPUMEHSTHCS CIIEAYIOIIUE
(opMBbI OpraHu3aliy MeAaroruyeckoro npolecca U KOHTPOJIs 3HaHUM:

0151 C1aboBUOAUWUX .

- obecnieunBaeTcs MHAUBUYalIbHOE paBHOMEpHOE ocBelieHne He MeHee 300 Jrokc;

- JUIS BBINOJIHEHUS] KOHTPOJIBHBIX 33aJaHUN IPU HEOOXOIUMOCTH IPEIOCTABISETCS YBEIMYMBAIOILEEe
YCTPOUCTBO;

- 3aJlaHusl JUISL BBITMIOJIHEHUS, a TaKKe MHCTPYKIUS O IMOPSIKE BBIIOIHEHUS KOHTPOJBHBIX 3a/JaHUN
oopMIIsIFOTCS yBemHUeHHBIM HipudToM (pasmep 16-20);

OJ1 27YXUX U CAAOOCTLIUAUYUX:

- obecrieynBaeTcs HaJIWYME 3BYKOYCHUJIMBAIONIEH ammaparypbl KOJIEKTHMBHOTO I0JIb30BAHMS, MpPHU
HEOO0X0AMMOCTH O0O0ydaromMMcs TNPEAOCTABISAETCS 3BYKOYCHJIMBAIOIIAS —almapaTypa WHAWBUIYAIbHOTO
M0JIb30BaHMS;

- JUIS JIAL C TSDKEJIBIMU HApYIICHUSIMU PEeUH, TIYXHX, CIa00CIbIIIAIIMX BCE KOHTPOJIbHBIE 3aJaHUs 110
KeJaHUI0 00yUYarOIKUXCsl MOTYT IPOBOJIUTHCS B MUCBMEHHOU (hopMe.

OcHOBHOI (hopMOIi OpraHu3aIiy MeAarornyeckoro mpoiecca siBIIseTCsl HHTETPUPOBAHHOE 00yUeHUE
MHBAJINJIOB, T.€. BCce 00yyaromuecs: 00y4aroTcsi B CMEUIaHHbIX TPYIIax, UMEIOT BO3MOXXHOCTb MOCTOSIHHO
00IIaThCS CO CBEPCTHUKAMU, JIeTYE AN TUPYIOTCS B COLIMYyME



IIpumepHbBIi TeMaTHYECKHI IVIAH Y4eOHOM JUCHUILTHHBI

HanmeHnoBaHue pa3aesioB u Conepxxanue yueOHOro MaTepuasa, CaMoCTOATeILHAsA padoTa O0bem YpoBennb
TeM 00y4YaIuXcst 4acoB OCBOEHUS
Tema 1. Bregenue. 1
MaremaTuka B HayKe U
IIPAKTHUYECKOU IEATEIbHOCTH.
ey n 3agaun U3y4eHus
MAaTEeMAaTHKHU B YUPEKJICHHUIX
CIIO
Tema 2.Pa3Butue noustus o 11
qUCJIe
1)Ilenbie u panioHATLHBIE YHCTIA. 1 2
JlelicTBUTENbHBIEC YHCIIA.
2)JleiicTBus HaJ NEWCTBUTEIHHBIMUA YUCITAMHU.
3)IpubnmxeHnsie BerauciaeHus. [lorpemnaocty mpuOInKeHHbBIX
BBIUMCIICHUH. J{eicTBHS HaI MPUOIMKEHHBIMU YUCIIAMH.
4)Penienue TpeyroibHUKOB. 2
5)KommekcHble yncna. Anredpanyeckas GpopMa KOMILIEKCHOTO
qucna. 2
6)/leficTBHS C KOMIUIGKCHBIMH YHCIaMU B alreOpandeckoit opme.
2
Tema 3.0CHOBBI TPUTOHOMETPHUH 40
1)Cunyc, KocuHyc, TaHI'€HC, KoTaHTeHC. ['pagycHas u paguanHas 2 2
Mepa yria.
2)OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA. 2




3)PopMyiibl IPUBEICHUS.

4)Cunyc, KOCUHYC, TAHI€HC CyMMBI U Pa3HOCTH JIBYX yIJIOB.

5)®Popmynsl 1BOMHOTO yriaa. Dopmysbl NOJIOBUHHOTO yria.

6)DopMyIibl CyMMBI U Pa3HOCTH OJJHOUMEHHBIX TPUTOHOMETPUUECKUX
GbyHKITHIA.

7)Dopmyiel peoOpa3oBaHusI MPOU3BEACHHS B cyMmMy. DopMyITbl
MOHWXEHHS CTETICHHU.

8)[IpeobpazoBaHue MPOCTEHUIITUX TPUTOHOMETPUIECKUX BHIPAKEHUH.

9)ToxnecTBeHHBIE TPEOOPA30BAHUS TPUTOHOMETPUUECKHIX
BBIpAKEHUI

10)TpuronomeTrpuueckue GyHKINU, UX IPaUKH U CBOWCTBA
(cuHyC, KOCHHYC).

11)Tpuronomerpuueckue GyHKINUU, UX IPaQUKU U CBONCTBA
(TaHreHc, KOTaHT€HC).

12) OGpatHbIe TPUTOHOMETPUYECKUE QYHKIIUU, UX TPAdUKH 1
CBOMCTBA (apKCUHYC, ApKKOCUHYC, apKTAaHT€HC, aPKKOTAHTEHC).

13)IIpocTeiimme TPUroHOMETPUIECKHUE YPAaBHCHHS.

14)Pemenre mpoCTEUIINX TPUTOHOMETPUUYECKUX YPABHCHH.

15)Pemenre TpUrOHOMETPUYECKUX YPaBHEHUH Pa3TMIHBIMU
METO/IaMHU.

16)Pemienne cucreM TPUTOHOMETPUUECKUX YPAaBHEHUU.

17)Penienre TpUroHOMETPUYECKUX HEPABEHCTB.




18)Pemienrie TPUrOHOMETPUUECKUX YPAaBHEHUH,

CUCTEM TPUTOHOMETPUYECKUX YPABHEHM, 2
TPUTOHOMETPUUECKHUX HEPABEHCTB.
19)Tpuronomerpudeckas popma KOMILICKCHOTO YUCIIA.
20)/eticTBHs C KOMIUIEKCHBIMH YHCJIAMU B TPUTOHOMETPHUYECKOM
dopme.
Tema 4. KopHu, crenenu 14
1)Crenenu ¢ palMoHaJIbHBIM [T0OKA3aTEJIEM U X CBOMCTBA. 2
2)IIpeoOpa3zoBaHue BbIpa)KEHUN COEPIKAIINX CTETIEHU C 2
palMOHATILHBIM [TOKA3aTEJIEM.
3)KopHu HaTypanbHOU CTENEHH U3 YUCIIA U UX CBOMCTBA.
[IpeoOpa3oBaHue BbIpaKEHUH COJIEpKAIIMX KOPHU HATYpaIbHOM 2
CTETEeHH.
4)IIpeoOpazoBaHue BbIPAKEHUHN COEPKAIIUX KOPHU U CTETICHU. 2
5)Pemienue nppalnoHaIbHBIX YpaBHEHHIA. 2
6)Pemenue nppanoHanbHbIX HEPABEHCTB. 2
7)Penienne uppanmoHaIbHBIX YpaBHEHUM U HEPABEHCTB.
2
Tema 5. [loka3zaTenbHas u 18
norapudmuueckas QyHKINU.
1)[TokazarensHas Gpynkuus. Ee cBolicTBa u rpaduxu. 2

2)JIorapudm uncina, cBOMCTBA JOrapupMoB.

3)IIpeobpazoBanue orapupMUIECKUX BIPAKCHU.

4)Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U IpaduK.

5)Pemienue noka3aTeabHbIX YPaBHEHUH.




6)Pemenue norapupMu4ecKux ypaBHEHUI. 2

7)Pemienune cucteM moxka3aTeNlbHBIX U JIOTapU(YMUIECKUX

YpaBHEHUH.

8)Penienue nokazarenbHbIX HEPABEHCTB.

9)Pemienue norapupmMUuecKuX HEPaBEHCTB. 2

Koncynsranuu 1
Tema 6. [IponsBoHas 40

1)®DyHKIMM, UX CBOWCTBA U TpaduKky (IOBTOPEHHE). 2

2)CnoxHasi QyHKIUS. 2

3)[Hoctpoenue rpagukoB pyHKIUN ¢ TOMOIIbIO TpeoOpa3zoBaHMil. 2

$IlocnenoBaTenbHOCTh. [Ipenen mocaea0BaTeIbHOCTH. 2

S)[Ipenen pynkuuu. Berunuciaenue npeaeaos GyHKIUMN. 2

6)I1epBrlif 1 BTOpOil 3amMeydaTenbHbIE MPEIEIbI. 2

7T)HemnpepbiBHOCTH (DyHKIIMHU. Buabl Touek pa3phiBa. 2

8)3amgauun, MPUBOIAIIKE K TOHATHIO TPOoU3BOAHOU. [ToHsATHE

npou3BoiHOM. OcHOBHBIE IpaBuiia AU PepeHIIPOBAHNS. 2

9)Bbluncrienne Tpon3BOAHbBIX. 2

10)I[Ipon3BogHAs CIHOXKHOM (PYHKITUH.

11)IIponsBoaHast TPUTOHOMETPUYECKUX M OOPATHBIX 2

TPUTOHOMETPHUECKUX (PYHKIIHA.

12)IIponsBoaHast TorapuMUUECKOil U MoKazaTeabHON (DYHKIIHIA. 2

13) I'eomeTpuueckuii cMbici mpousBoAHoN. KacarensHas k rpaduky 2

GbyHKIUY.




14) MexaHn4eCcKui CMBICI MPOU3BOTHOM.

15) Bropast mpou3BoiHas, €€ TeOMETPUIECKUN U (PU3HUECKUI CMBICI. 2
16) IIponsBoaHas B GU3UKE U TEXHUKE. 2
17) Inddepenuman GpyHKIum. 2
18)IIpusnak Bo3pactanus (yObIBaHUS) QYyHKIIUH. 2
OkcrpemMyM (pyHKUIMHU. BBIMYKI0CTh (BOTHYTOCTH), TOUKH Heperuoa.

2
19) [IpuMeHeHre MPou3BOJHON K UCCIEIOBAHUIO (PYHKITHH.
[TocTpoenue rpaduka QyHKINN MO pe3yabTaTaM HCCIeI0BaHuUs. 2
20) Haubonbiiee 1 HaMMeHblIee 3Ha4eHUs (QYHKIUH. 2

Tema 7. IIpsiMbIe U IMJIOCKOCTH B 20
IIPOCTPAHCTBE

1)Axcuomsel crepeomerpun. CIeACTBUS U3 aKCHOM.
2)B3anMHO€ pacroyioKeHUe IPSIMBIX B TPOCTPAHCTBE.
3)ITapamienbHOCTh NPSAMBIX U IIOCKOCTeH. [lapamiensHoCTh
IJIOCKOCTEH. 2
4 IlepneHAUKYISIPHOCTD NPAMBIX. [lepreHuKyaIpHOCTh IPSIMBIX U 2
IJIOCKOCTEM.
5)Ilepnenukyisp U HaKJIOHHAsA. Teopema o Tpex NepHeHIUKYIsIpax 2
6)Yros MexIy NpsAMON U INIOCKOCTBIO. YTOJI MEXIY MIIOCKOCTIMHU. 2
T)I1epnieHAUKYASAPHOCTD MIOCKOCTEH. 2




8)Pemienue 3a1a4 Ha B3aMMHO PACIIOJIOKEHHUE NPSIMBIX, IIPSIMBIX U 2
IUIOCKOCTEM, IIIOCKOCTEN B IPOCTPAHCTBE.
9)Ilapamnenenumnen, TETPAIP. 2
10)Pemienue 3a1au Ha mapayyIeNIeUIea U TETpa’ip. 2
Tema 8. KoopariHATBI U BEKTOPHI 6
1)[exaproBa cuctema koopauHaT. PaccrosiHue Mexay TOUKaMu. 2
KoopaunaTsl cepenmHbl OTpe3Ka.
2)BexkTopsl. [leiicTBus HaJl BEKTOpaMHU.
3)Ucnonb30BaHre KOOPAUHAT U BEKTOPOB IIPU PELLICHUN
MaTeMaTU9YEeCKUX U TPUKIIAIHBIX 3a/1a4.
Tema 9. MHOrorpaHHUKH 20
1)MHoOrorpaHHUKH. 2
2)IIpusma. 2
3)Ceuenue. [locTpoenue ceueHuil MpU3MBbI. 2
4)Pemenue 3a1a4 1o TeMe Ipu3Ma.
S)[upamuna. [IpaBunpHas nupamuma. 2
6)Pemrenue 3aga4d mo teme «llupamumay.
7)Y cedyeHHas nupamuja. 2
Pemenue 3aay no teme «YceueHHas TUPaMUIay.
8) IlocTpoenue ceueHuit mUpaMuIbl. 2
9)IIpaBuibHBIE MHOTOTPAHHUKH.
10)Pemienue 3agau o teme «lIpaBuibHbIE MHOTOTPAHHUKID) 2
Tema 10.Tena Bpaienus u 8
MTOBEPXHOCTH TeJl BpallleHus
) Hunuaap. 2




2)Konyc. 2

3)IIap u chepa. 2

4)Pewienue 3anau no teMe «Tena BpameHus». 2
Tema 11. DnemeHTHI 12
KOMOHMHATOPHKH, TEOPUU
BEPOSITHOCTH

1)OcHOBHBIE MOHATHSI KOMOMHATOPUKU 2

2)3amaun Ha MOJICYET YKCIIa IEPECTAHOBOK, pa3MEIICHUH, COUYETaHUH.

2

3)CaoiicTBa OMHOMUHAIBHBIX KO3(PunnenToB. TpeyroabHUK

IMackars. 2

®opmyna ouHoma HeroToHa.

4)CnyuaitHoe COOBITHE U €TO BEPOSITHOCTD. 2

5)Crnoxenne 1 yMHOKEHHUE BEPOSITHOCTEH 2

6)Pemenue 3a1au

2

Tema 12.[1epBooOpa3nas u 18
UHTErpal.

1)ITepBooOpa3Hasi. 2

2)HeonpeneneHHblil MHTErpaji U €ro CBOMCTBA. 2

Brruncnenue HeonpeieeHHbIX HHTErPajoB.

3)HTETpHpOBaHUE TIOICTAHOBKOM.

4)HTerpupoBaHue MO YaCTSIM. 2

5)HaxoxaeHue  HEOMpPENEeNeHHbIX  HHTErPajoB  Pa3IUYHBIMU 2

cnocobamu.




6)3anaun, MPUBOJIAIINE K TOHSATUIO OIIPEICICHHOTO HHTErpaa. 2

CBoiicTBa OnpeeNeHHBIX HHTETPATIOB U UX BBIYHMCIICHHE.

7)BbluniciieHue onpeieeHHbIX HHTErPaoB.

8)Briuncnenue miomaae (GuUryp ¢ TMOMOIIBIO OMPEIEICHHOTO

UHTETpasa.

9)Pemenue 3a1a4 GU3UKH C MOMOIIIBIO OTIPEIETICHHOTO UHTETpaJa. 2

Koncynpranuu 1
Tema 13. U3mepenus B 18
TeOMETPUH

1)O0bem u ero usmepenue. MurerpanbHas popmysa 2

Oo6bema.

2)®opmyna oObema Kyda, MpSIMOYTroJILHOTO Mapaieienumnesa. 2

Pemmenue 3amau.

3)®opmyna oObema npusMbl. Pemienue 3agau 2

4)Dopmyna obbeMa uMHapa. Pemenne 3agauy. 2

5)®opmyna odbema nupamuasl. Pemenue 3aaay. 2

6)Popmyna oObema KoHyca. Pemenue 3aaay. 2

T)DPopmynsl 06beMa 11apa u miomaau chepsl. Penenne 3anay. 2

8)Pemenue 3a1a4 Ha KOMOMHAIIMA MHOTOTPAHHUKOB, (PUTYD 2

BpallleHus, chepsl.




9)Pemienue 3a1a4 Ha HaX0XKJEHHE 0OBEMOB TIOBBIIIEHHOTO YPOBHS
CIIOKHOCTH.

Tema 14. DnemeHTb TEOPUU
BEPOSITHOCTEN U
MaTeMaTHYeCKOH CTaTUCTUKU
(mpojoinKeHue)

1)duckpetHas ciaydaiiHas BEIMYMHA, 3aKOH €€ pacipeIesIeHus.

2)UucnoBble XapaKTEPUCTUKH TUCKPETHON CIIy4allHON BEIUYUHBIL.

3)[IpencraBneHue TaHHBIX (TaOIULBI, TUArpaMMBbl, TpaduKN).
I'enepanbHasi COBOKYITHOCTh, BEIOOPKA, CpeiHee apudMeTrdeckoe,
MeraHa, MoJia.

4)Pernienne npakTUYECKUX 3a/1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX
METO/IOB.

AyIuTOpPHOM HArpy3KHu 234 yacoB

KoncyabTanuu 2




Coaepixkanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH CTYJAeHTOB (Ha YPpoBHe yueOHbIX AeiicTuii 101)

Bsenenue

O3HaKOMIICHHE C POJIBIO MAaTEMAaTHKH B HAyKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U
IIPAKTUYECKON NEATEIBbHOCTH.

O3HakoMJIeHHE ¢ LHENSIMU U 3a/la4aMU U3y4eHUs1 MaTeMaTHKu pu ocBoeHun npogeccuit CI10 u cnenuanbHOCTER
CIIO

AJITEBPA

PazButHe noHATHA O YHKCIIE

Brinonnenue apudmMernyeckux AeMCTBUI HaJl UMCIaMU, COUY€Tasi yCTHbIE U MUChbMEHHbBIE TPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYEHUI BETMYMH U IOTPELIHOCTEN BbIUKCIEHNUH (a0COIIOTHON M OTHOCUTENBHOM):
CpPaBHEHME YMCIIOBBIX BBIPAXKECHU.

Haxoxnaenue omunbok B mpeoOpa3oBaHUAX U BBIUMCIECHUAX (OTHOCUTCS KO BCEM ITyHKTaM MPOrPAMMBI)

Kopnu, crenenu,
Jorapu@msl

O3HakoMJIEHUE C IOHATHEM KOPHS N-U CTENEHU, CBOMCTBAMHU PAJIUKAJIOB U NPABUJIAMU CPABHEHHUSI KOPHEH.
DopMyIUpOBaHUE OMPENECIECHU KOPHS U CBOMCTB KOpHEW. BhIunclieHNE U CpaBHEHUE KOPHE, BHINIOJTHEHUE
MPUKHUIKA 3HAYEHUS KOPHS.

[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, COJIEPKAIINX PATUKAIbI.

Brinonnenue pacyetoB 1o Gpopmynam, CoAEpKaLIUM paJUKabl, OCYIIECTBIIAS HEOOX0AUMBbIE MOACTAHOBKH U
npeoOpazoBaHusl.

Onpenenenre paBHOCUIBHOCTH BBIPAKEHUH € paguKaiaMu. Perenne nppalMoHAIbHBIX ypaBHEHUNA. O3HAKOMIIEHUE
C IOHSTUEM CTEIEHU C ACUCTBUTEIBHBIM ITOKA3ATEIIEM.

HaxoxaeHnue 3HaueHU cTeneHu, UCTOIb3ys IPU HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-i CTENEHH B BHUJIE CTEIIEHU C IPOOHBIM MOKa3aTeaeM U Hao00pOT.

@opMynHpOBAHKUE CBOMCTB CTENEHEN. BprunciieHne cTenenel ¢ paquoHAIbHBIM [I0KA3aTelIeM, BBIIIOJIHEHHUE
IIPUKUJIKA 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI, COIEPKAIIUX CTENIEHH, IPUMEHsIS CBOMcTBa. Pemenue
MOKa3aTeJIbHBIX YPAaBHEHUM.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEH U CTENEHEN MPU BBIYMCICHUH CPEIHUX, JEICHUN OTPE3KA B «30JI0TOM
ceyeHun». PellieHne npukiagHbIX 3a/1a4 HECIOKHBIE MPOLEHTHI




Coaepixkanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYJAEHTOB (HAa YPOBHe y4eOHbIX JAeiicTBH)

dopmynupoBaHUE OTPEACICHUN TPUTOHOMETPUIECKUX (DYHKIUHN JJIS1 YTIIOB MOBOPOTA M OCTPHIX YIIIOB
IPSIMOYTOJIBHOTO TPEYroJIbHUKA U 00BSICHEHUE UX B3aUMOCBS3H

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKJIECTB JJISl BEIUMCIICHUSI 3HAUEHUSI TPUTOHOMETPUUYECKUX (PYHKLUN
TPUTOHOMETPUUECKHE 10 OJHOM U3 HUX
TOXKJIECTBA
[IpeoGpaszoBanue npocreimux | M3yuenne ocHOBHBIX GOpMyI TPUTOHOMETPUH: (POPMYIIBI CIIOKEHHUS, YABOCHMUSI, TPpeoOpa3oBaHUE CyMMBbI
TPUTOHOMETPHUYECKHUX TPUTOHOMETPUUECKUX (PYHKIMN B IPOU3BEACHUE U MPOU3BEACHUS B CYMMY U IPUMEHEHUS IPU BBIYUCIIEHUU
BBIPAKEHUI 3HAYEHUS! TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOIIEHHUS €TO.
O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK Ha €IMHUYHON OKPY>KHOCTH U IPUMEHEHHUS UX JUIsl BbIBOAA (hOpMyIT
MIPUBEACHUS
[Ipocreitmme Pemenue no popmynam u TPUTOHOMETPUUECKOMY KPYT'Y IPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHHIA.
TPUTOHOMETPUYECKHE [Ipumenenue 00X METOIOB PELLIEHUS] YpaBHEHMH (ITpUBeIeHUE K TUHEHHOMY, KBaIpaTHOMY, METO/]I PAa3JIOKEHHSI Ha

YpaBHEHUS U HEPABEHCTBA

MHO>KHTEJIH, 3aMEHbI TIEPEMEHHON) IPU PELLIEHUU TPUTOHOMETPHUUECKUX YpaBHEHUH.
YMeHne oTMeuaTh Ha Kpyre pelieHts TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHUHYC, apKKOCUHYC,
apKTaHTeHC Yncia

O3HakoMJIEHHE C IOHATHEM 0OpPaTHBIX TPUTOHOMETPHUUECKUX (PYHKIIMA.
N3ydenue onpenenennii apkCHyca, apKKOCHHYca, apKkTaHTeHca YKciia, opMyIHpoBaHUE X, H300pakeHHe Ha
€IMHUYHOM OKPYKHOCTH, IPUMEHEHHUE IIPU PELlICHUH YpaBHEHUN

®YHKIUU, UX CBOUCTBA U TPA®UKH

OyHKIWH.
[ToHsaTHE O HEMPEPHIBHOCTH
byHKIIH

O3HakoMJIeHHE C IOHATHEM [IEPEMEHHOM, PUMEPaMU 3aBUCUMOCTEH MEKy NEpEeMEHHBIMHU.

O3HakoMIieHHE ¢ IOHATHEM rpaduka, onpeaesieHne TPUHAICKHOCTH TOUKH rpaduky pyHkiuu. OnpeaeneHue mo
(dhopmyre mpocTeiiiiei 3aBUCUMOCTH, BUJIa ee rpaduka. Breipaxkenue no gopmyre ogHOI nepeMeHHON Yepe3 Apyrue.
O3zHakomIieHHe ¢ onpezeneHueM QyHKINH, GOpMYITHPOBAHUE €T0.

Haxoxnaenue obnactu onpe/eseHus 1 001acT 3HaYeHU PyHKIUN




CoiicTBa (hyHKIMH.
I'paduueckast uHTEpIIpETAIUS.
[Tpumeps! GyHKIIMOHATBHBIX
3aBUCHMOCTEHN B PEAIBHBIX
nporeccax u SIBICHUIX

O3nakomiieHHE ¢ TpuMepamMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOLIECCAX U3 CMEKHBIX AUCIUIUINH.
O3HakoMIIEHHE C JI0Ka3aTeNbHBIMU PACCYKICHUSAMH HEKOTOPHIX CBOMCTB JIMHEHHON U KBaJpaTHYHON (HYyHKUIHUH,
MPOBEACHUE HCCIIEI0BAHUS JIMHEIHOM, KYCOYHO-IMHEHHOH, TpOOHO-TMHEWHON 1 KBAAPATUYHON (PYHKIUH,
nocrpoeHue ux rpadukos. [loctpoenne u urenne rpadukos ¢pynkuuid. MccnenoBanne GyHKIUH.

CocrasiieHne BUI0B (DyHKIMI [0 JAHHOMY YCIIOBHIO, PELICHHE 33734 Ha SKCTPEMYM.

Brimonnenune npeobpazoBanuii rpaduka GpyHKIMN

OO6paTHble QyHKIUU

N3ydenue nousaTus o6patHOil pyHKIMU, ONpeeNieHue BUa U NOCTpoeHue rpadrka oopaTHON QyHKIUH,
HaxoXJAeHUE ee 00yacTu onpeeneHus U oonacti 3HaueHuil. [IpuMmenenne cBocTB PyHKIUI Npy HCCIeI0BaHUU
YPaBHEHUH U PELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJIEHHE C IOHSITHEM CJI0XKHOU (DYHKIIMH

CrerieHHEbIe, TTOKa3aTeNbHEIE,
Jorapu(pmMuIecKue u

Boruncnenue 3naueHnii (yHKIMI 10 3HaYEHHUIO apryMeHTa.
Onpenenenre MoJI0KEHNUs TOUKU Ha Tpaduke Mo ee KoopauHaTaMm U Hao0opoT. Vcnonb3oBaHue CBONCTB (yHKIIHIMA

TPUTOHOMETPUYECKHE JUIS CpaBHEHUS 3HAUEHUN CTeNeHel U orapudmMoB.

¢byukuun. OOpaTHbie [TocTpoenue rpaduKoB CTETEHHBIX U JIOTAPUPMUIECKUX QYHKITHH.
TPUTOHOMETPHUUECKHE

byHKIAN

Conep:xanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH CTYJAE€HTOB (HA YPOBHE YUeOHBbIX J1eHCTBUM)

Pemenue nokasarenpHbIX U JOrapu(PMUUECKUX YPAaBHEHUH U HEPABEHCTB 10 U3BECTHBIM aIrOPUTMaM.
O3HaKOMJIEHHOE TIOHSTHEM HENPEPHIBHON MEPUOANYECKON PYHKINU, (HOPMYIUPOBAHUE CBOWCTB CUHYCA U KOCHHYCA,
MOCTPOEHHUE UX I'PaUKOB.

O3HakoMJIEHHE C TOHSITHEM FrapMOHUYECKHUX KOJI€OaHW U TPUMepaMU TapMOHUYECKUX KOJIEOaHUN Al OTIMCAHUS
IPOIIECCOB B PU3UKE U APYruX 001acTsaX 3HaHUA. O3HaKOMIICHHE C MMOHSATHEM Pa3phIBHON MEpUOANYECKON QPyHKIUY,
(dhopMynupoBaHe CBONCTB TAHT€HCA U KOTAHT€HCA, IOCTPOSHUE UX TPadUKOB.

[IpumeHeHre cBONUCTB (PYHKIMIA U1 CPAaBHEHUS 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIUH, perieHus
TPUTOHOMETpHUUYECKHX ypaBHeHUH. [TocTpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIMI U orpeiesieHue
1o rpaduKam X CBOMCTB.

Brimonnenue npeobpazoBaHus rpapuKoB




HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IlocnenoBarenbHOCTH

O3HaKoMJIEHHE C IOHATHEM YUCIIOBOM MOCIIEI0BATENBHOCTH, CIIOCO0AMU €€ 3a/1aHNsl, BBIUMCICHUSMHU €€ YJICHOB.
O3HakoMJIEHHE C IOHATHEM IIpeieia Mocie10BaTeIbHOCTH. O3HAKOMIIEHUE C BBIYUCICHUEM CYMMbl OECKOHEUHOTO
YHCIIOBOTO psiJia HA PUMEPE BHIYUCICHUSI CYMMBI OECKOHEYHO yOBIBAIOIIEH reOMETPUYECKON MPOTPECCHH.
Pemenue 3a1a4 Ha mpuMeHEeHNE POPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKON IPOTPECCUr

[IpounsBoHas u ee
MIPUMEHEHHUE

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

N3yuenue u popmynnpoBaHue ee MEXaHUYECKOTO U T€OMETPUUECKOIO CMBICIIA, U3YUEHHE aJITOPUTMAa BHIYMCIECHUS
MIPOU3BO/IHOM Ha MpUMEpE BBIYUCIIEHNS MITHOBEHHOM CKOPOCTHU U YTII0BOT0 KO3 (uiineHTa KkacaTelbHOM.
CocraBieHre ypaBHEHHs KacaTeJlbHOHM B 00111eM Buje. Y cBoeHue npasuil JuddepeHInpoBaHms, TaOIUIbI
MIPOU3BO/IHBIX AJIEMEHTApHbIX QYHKIUH, MpuMeHeHue i 1ud pepeHupoBanus QyHKIHMM, COCTaBIEHUS ypaBHEHUS
KacaTeJIbHOM.

N3ydenue TeopeM o cBsI3U CBOMCTB (PYHKIIUU U MPOU3BOAHOM, POPMYIHPOBKA HX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHON HccieIoBaHU GYHKIMH, 3alaHHON hopmMyIoil. YcTaHOBIIEHUE CBSA3HU CBOMCTB
(yHKIIMM 1 TPOU3BOIHOM 10 uX rpaduxam. [IpumeHeHne mporu3BOIHON ISl pellieHus 3a]ja4 Ha HaX0XKJIeHHE
HauOOJIBIIEro, HAMMEHBILIEr0 3HAUEHHs U Ha HaX0KJEHHUE IKCTpeEMyMa

[TepBooOpa3zHast u WHTETpa

O3HakOMJIEHHE C TIOHSITHEM MHTErpajga U MepBOOOpa3HOM.

N3yuenune nmpaBuiia BEIYUCICHHS IEPBOOOpa3HOM u Teopembl HproTonHa— JleiiOHMIIA.

Pemenne 3aga4d Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BRIUMCICHUE TIEPBOOOPA3HOM I JaHHOHW (YHKITUH.
Pemenue 3aia4 Ha MpUMEHEHHE UHTETPaIa JAJisl BEIUUCICHUS (PU3NUECKUX BEJIMYUH U ILIOMIAeH

YPABHEHMUA 11 HEPABEHCTBA

YpaBHEHHS U CUCTEMBI
YPaBHEHUH
HepasenctBa u cucremsl
HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU

O3HakoMIIeHHE ¢ IPOCTEHIINMU CBEJJCHUAMU O KOPHSX aJIreOpandeckuX ypaBHEHUH, MOHATUAMH UCCIIEA0BAaHUS
YpaBHEHUH U CUCTEM ypaBHEHUH.

W3yuenue Teopuy paBHOCHIIBHOCTH YpaBHEHHH U ee mpuMeHeHus. [IoBTopeHue 3anucy pemeHus CTaHJapTHBIX
ypaBHEHUH, IPUEMOB IIpeoOpa30BaHuUs YpaBHEHHM /I CBEIEHHs K CTaHAaPTHOMY YPaBHEHHIO.




Coaepixkanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JI€SITEJILHOCTH CTY/IEHTOB (HA YPOBHe Y4eOHBIX J1eiiCTBHIi)

Pewrenne pannoHanbHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonbs3oBanue CBOUCTB U rpaduKkoB (pyHKIMN AJs perieHus: ypaBHeHui. [IoBTopeHne OCHOBHBIX IPUEMOB PELICHUS
cucreM. PenieHue ypaBHeHUI ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3iIoKEHUsI HA MHOYKUTENIN BBE/ICHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH IPaQUIeCKOr0 METOIA).

Pemienune cucrem ypaBHEHHI ¢ TPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.

O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMH PELICHHUSI HEPABEHCTB U MCIIOJIb30BaHUE CBOWCTB M rpauKoB (PyHKIMIA TTpH
pEeLIEHUN HEPABEHCTB.

Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3INYHbIX clloco00B. [IprMeHeHne MaTeMaTuyecKux
METO/IOB JJIsl PELLIEHUs COJepKATENbHbIX 3aJ]a4 U3 pa3IMuHbIX oOnacTell HayKu U MpakTUKU. MIHTepnpeTupoBanue
pPe3ylbTAaTOB C YI4ETOM PEATBHBIX OIPAHUYECHHUN

3JEMEHTHI KOMEUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OCHOBHBIE TTOHATUS
KOMOMHATOPUKHU

N3ydenue npaBuia KOMOMHATOPUKYU U IPUMEHEHHE TP PEIIEHUH KOMOMHATOPHBIX 3a/1a4. PerieHre KoMOMHATOPHBIX
3a/1a4 METOJ0M Tiepebopa U Mo MPaBUIy YMHOKEHHUS.

O3HakoMIJIeHHE C IOHATUSIMH KOM6I/IHaT0pI/IKI/II pasMCIICHUAMH, COUCTAaHUAMU. IICPECTAHOBKAMH U (i)OpMy.]'IaMI/I JJIA
WX BBIYUCIICHUS.

OObscHeHue U IpuMeHeHue GOopMyIT ajl sl BRIUMCIICHUS pa3MEIleHU, IEpeCTaHOBOK U COUETaHUM MPH peleHUH
3azad.

O3znakomiuenue ¢ ouaomoM HeroToHa u TpeyronpaukoM [lackans. Pemenne mpakTuueckux 3a/1a4 ¢ UCIOJIb30BaHUEM
MOHATHI U TPaBUJI KOMOMHATOPUKH

DneMEeHTBI TEOPHH
BEPOSITHOCTEH

I/ISY‘IGHI/IG KIIaCCUYCCKOIr'0o OonpeACICHUA BEPOATHOCTH, CBOICTB BEPOATHOCTH, TECOPEMEI O CYMME BepOHTHOCTeﬁ.
PaCCMOTpeHI/Ie IIPUMEPOB BEIYHCIICHU A BCpOHTHOCTeﬁ. Pemmrenne 3a1a4 Ha BBIYUCIICHUC BepOHTHOCTeﬁ COOBITHH

[IpencraBieHne TaHHBIX
(TabnuIIbl, TUarpamMMBbl,

rpaduKn)

O3HaKOMJICHHE C MMpeaACTAaBJICHHUEM YHCJIIOBBIX JJAHHBIX U UX XaPAKTCPUCTHUKAMMU.
Pemenue INPAaKTUYCCKUX 3a/la4d Ha 06pa60TKy YHUCJIOBBIX JAHHBIX, BBIYUCIICHUC UX XaPAKTCPUCTUK

I'EOMETPUA

[IpsiMble U IJIOCKOCTH B
IIPOCTPAHCTBE

®opMyIUpOBKA U MPUBEAECHUE JI0KA3aTEIbCTB IPU3HAKOB B3aUMHOI'O PACHOJIOKEHUS IPSAMBIX U IIOCKOCTEH.
PacniozHaBaHue Ha yepTekax U MOJAEIAX PA3IMUHBIX CIIy4aeB B3aUMHOIO PACIOJIOKEHUS MPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYXICHHUM.

DopMynMpOBaHUE ONPEAEICHUH, IPU3HAKOB U CBOMCTB NApAJUIEIbHBIX U NIEPIEHANKYJISPHBIX INIOCKOCTEMH,




JBYTPAHHBIX U JTUHEWHBIX YIJIOB.

BeoinosiHeHuE OCTPOEHUS YIJIOB MEXAY NPSAMBIMU, NPSAMON U IJIIOCKOCTBIO, MEKTY IUIOCKOCTSMU 110 ONMCAHUIO U
pacro3HaBaHHE UX HA MOJAETISX.

[IpumeHeHue NpU3HAKOB U CBOWCTB PACIIONIOKEHUSI IPSMBIX U INIOCKOCTEN IIPU PEILIEHUU 3a1a4.

N300pakenue Ha pUCyHKax U KOHCTPYUPOBAHUE HA MOJIENISX MEPIEHANKYISIPOB U HAKIIOHHBIX K INIOCKOCTH, MPSAMBIX,
HIapaJuIeNIbHBIX IUIOCKOCTEH, YIIIOB MEXy NPSIMOM U INIOCKOCTHIO U 000CHOBAaHHUE IIOCTPOCHHUS.

Pemenue 3a1a4y Ha BHIYMCIIEHUE T€OMETPUYECKUX BeIMUMH. ONIMCHIBAHNE PACCTOSIHUSI OT TOUYKHU J0 IJIOCKOCTH, OT
OPSIMOM JI0 TUNIOCKOCTH, MEXAY INIOCKOCTSIMU, MEX1Y CKPELIUBAIOIIUMHUCS IPSIMBIMU, MEKY IPOU3BOJIbHBIMU
¢urypamu B IpoOCTPaHCTBE.

Coaepixkanue o0yueHust

XapaKTep OCHOBHBIX BUI0B J1€ATCJILHOCTH CTYICHTOB (l—la YpPOBHE y‘leﬁHbIX HeﬁCTBHﬁ)

dopMyTHpOBaHKE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeMa CyIeCTBOBAHMS, CBOMCTBA).
N3obpaxenne Ha YepTexax U MOJEIISIX PACCTOSIHUS M 000CHOBAaHUE CBOUX CyXJeHU. OnpeneneHne U BEIUUCI CHIE
paccrosHuii B mpoctpaHncTe. [IpuMenenne GopMyl U TeOpeM MIIaHUMETPUH JJISl PEeLIeHHs 3a1a4.

O3HakoMJIeHHE C IOHITHEM MapajIeIbHOTO MPOEKTUPOBAHUS U €ro cBoiicTBaMu. DopmynupoBaHuE TEOPEMBI O
IJIOLIAAU OPTOTOHAIBHOM MPOEKIIUU MHOTOYTOJIbHUKA.

[Ipumenenne Teopun ajisi 000CHOBAHUS MOCTPOCHUM W BEIYUCIICHHI.

ApPryMEeHTHpPOBaHUE CBOUX CYKJEHHUI O B3aMMHOM PaCIOJIOXKEHUH MPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHuKu

Onurcanne U XapaKTePUCTUKA PA3TMYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEYUCIICHUE X DIIEMEHTOB M CBOMCTB.
N3o06paxxeHne MHOTOIPAaHHUKOB M BBITIOJTHEHUE TTOCTPOSHHUS Ha U300PKEHHUAX U MOJCIISIX MHOTOIPAaHHHUKOB.
Brruncienue TMHEHHBIX JIGMEHTOB M YTJIOB B MPOCTPAHCTBEHHBIX KOH(UTYpAIUSIX, apTYMEHTHPOBAHUE CBOUX
CYXKJICHUH.

XapakTepucTUKa U H300paKeHWe CEYCHUS, Pa3BEPTKH MHOTOTPAHHUKOB, BBIYMCIICHUE TUIOIIAICH ITOBEPXHOCTEH.
[TocTpoenue nmpocTermmx ceueHuit Kyoda, mpu3Msl, mupamubl. [lpumenenune GpakToB u cBeieHUH U3 TUIAHUMETPHH.
O3HakoMJIeHHE C BUJIJaMU CUMMETPHil B POCTPAHCTBE, POPMYIUPOBAHUE ONIPEICICHHUM U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TEJI BPAIICHHUS © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPHH TIPU PEIICHUH 3a/1a4.

Hcnonb3oBanue mpruoOpeTEHHBIX 3HAHUM JITsl KCCIIeI0OBAHUS M MOJCIMPOBAHUS HECIOKHBIX 3a/1a4.

N300pakeHne 0OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB 110 YCIOBHSM 33134




Tena u noBepxHoOCTH
BpallleHUH

O3HakoMIIEHHE C BUIaMU T BpalleHus, GOpMYyITUPOBAaHHE UX OTIPE/ICICHUI 1 CBOMCTB.
®opMynupoBaHUE TEOPEM O CEUEHHH Il1apa MJIOCKOCThIO U INIOCKOCTH, KacaTelbHOU K cdepe.
XapakTepucThKa 1 U300pakeHue TeJ BPaIleHHs], UX Pa3BEPTKH, CCUCHHUS.

Pemienune 3a1a4 Ha IOCTPOCHUE CEUEHUM, BBIYMCICHUE AJIMH, PACCTOSHUMH, yrioB, mwiomaneil. [Iposenenue
JI0Ka3aTeJIbHbBIX PACCY)KJIEHUH IPU PEILICHUH 3a1a4.

[IpumeHeHre CBOMCTB CUMMETPUH PU PELICHUH 3a/1a4 Ha Tejla BpaleHUsl, KOMOUHAIUIO Tell.
N300pakeHne 0OCHOBHBIX KPYTJIbIX TEJ U BBIIIOJIHEHUE PUCYHKA 110 YCIOBUIO 33Ja4u

N3mepenus B reomerpun

O3HakoMJIeHHE C MOHATHAMM IJIOIAAN U 00beMa, aKCHOMaMHU U CBOWCTBAMU.

Pemenue 3a1a4y Ha BBIYKMCIIEHUE IUIOMIAAEH MJIOCKUX (GUTYP C IPUMEHEHUEM COOTBETCTBYIOIIMX (GOpMYI U (HaKTOB U3
IJIAaHUMETPUH.

N3ydenue TeopeM o BBIYMCIEHUU 00bEMOB ITPOCTPAHCTBEHHBIX TeJl, PELLIEHUE 33/1a4 Ha pUMEHEHHE HopMyI
BBIYKCIIEHUS] 00BEMOB.

N3yuenue hopmyi Ui BBIYUCIEHUS TUIOMIA/Iel TOBEPXHOCTE MHOTOIPaHHUKOB U TEJ BpallleHUs.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA I IOBEPXHOCTH C(EpPHI.

Pemenue 3a1a4y Ha BeIYMCIIEHUE TUIONIAJEH MOBEPXHOCTH NMPOCTPAHCTBEHHBIX TEI

Koopannats! u BEKTOpHI

O3HakoOMJIEHHE C IOHATHEM BEKTOpa. M3yueHne 1ekapToBON CUCTEMBI KOOPIUHAT B IIPOCTPAHCTBE, TOCTPOCHNUE T10
3aIaHHBIM KOOpAWHAaTaM TOYCK U HJ'IOCKOCTGIZ, HaXO0XICHHUE KOOPANHAT TOYCK.

Haxosxnenue ypaBHEHUN OKPYKHOCTH, CEPBI, TIIOCKOCTH. BhIUncIeHNE pacCTOSHUN MEKTY TOUKAMH.

N3ydeHnne cBONCTB BEKTOPHBIX BEJIMYMH, IIPABUJI Pa3NIO’KEHUS BEKTOPOB B TPEXMEPHOM MTPOCTPAHCTBE, MTPABHII
HaX0XJACHUS KOOPIUHAT BEKTOpa B MPOCTPAHCTBE, MPaBUJI JCHCTBUI ¢ BEKTOpaMU, 3aJaHHBIMU KOOPIUHATAMH.
[IpumeHeHue Teopuu IpyU pelIeHNH 3a7a4 Ha IEHCTBUS C BEKTOPaMHU.

N3ydeHue ckansipHOrO MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS MPAMOM U MiockocTu. [Ipumenenue teopun
IpU PEIICHUH 3aa4d Ha AeUCTBUA ¢ BEKTOPAMH, KOOPAMHATHBIN METO/I, IPUMEHEHUE BEKTOPOB JIJISl BEIYMCIICHUS
BEJIMYMH YIJIOB U PACCTOSHUIM.

O3HakoMJIEHHE C JOKa3aTeJIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIOJIOKEHUHU IPSIMBIX U TUIOCKOCTEH ¢
UCIIOJIb30BAaHUEM BEKTOPOB




YcaoBus peaqn3anum NporpaMmbl
1. TpeboBanus K MUHIMAJIbHOMY Y4€OHO-METOJUUECKOMY U MAaTEPHAIILHO - TEXHUYECKOMY
obecnieuenuto [Iporpammpl yaeOHOHU auCIUTUINHBI «MaTemMaTukay

OcBoeHue mporpaMmbl yueOHON AMCHUIUIMHBI «MaTemMaTuka» MpEeAroaracT HaIuyhe B
npodeccuoHanbHOW  00pa30BaTeNbHON  OpraHM3alluy, pealu3yromeld  o0pa3oBaTeIbHYIO
nporpaMmy cpenHero ooOmero ooOpasoBanus B mpenenax ocBoenus OIIOII CIIO na 6ase
OCHOBHOTO 00IIero o0pazoBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOYKHOCTH
obecrieunTh OOydJaromMMCcs CBOOOIHBIN AOCTynm B VHTEpHET BO BpeMs ydeOHOTO 3aHSATHS U
Iepuo]] BHEY4€OHO 1A TENbHOCTH.

[lomemenne kaOuWHETa  JODKHO  YAOBJIETBOPATH  TpeboBanwsiM  CaHHWTapHO -
snuaeMuonoruueckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIIEHO
TUTIOBBIM ~ 000OpYIIOBaHHMEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHWSAX, B TOM YHCIE
CHEeHaTN3UpPOBAaHHON y4eOHOIl MeOenbl0 U CpeAcTBAMM OOYYEHHUs, JOCTATOYHBIMHU IS
BBINIOJIHEHUS] TpeOOBaHMI K ypOBHIO NOJAroToBKM oOywaromuxcs.( IIucemo MuHucrepcrsa
obpazoBanusi u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «OO6 ocHameHuu
00111€00pa30BaTENBHBIX YIPEIKICHUN YUeOHBIM U yueOHO-1a00paTOPHBIM 000PYI0BaHUEM. )

B xabunete AOMKHO OBITH MYJIBTUMEIUHHOE OOOpPYAOBaHHUE, TMOCPEIACTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTebHOTO Mpollecca MOTYT MPOCMaTpUBaTh BU3YaJbHYIO0 MH(OPMAILIHUIO TIO
MaTeMaTHKe, CO3/1aBaTh PE3CHTAINN, BUICOMATEpHAITbI, HHBIC TOKYMEHTEHI.

B cocra y4eOHO-METOOMYECKOTO U  MaTepUATbHO-TEXHHYECKOTO  OOecreyeHus
MpOTrpaMMbl YIeOHOH AUCIMILINHEI «MaTeMaTruKay BXOIAT:

¢ MHOTO(YHKIIMOHAILHBIA KOMIUIEKC IPETIOIaBaATEIS;

® HarIAIHbIE MOCOOMS (KOMIUIGKTHI Y4YEOHBIX TaOMUIl, TUIAKATOB, IOPTPETOB
BBIJAIOIINXCS] YIEHBIX-MAaTEMaTHKOB U JIp.);

¢ UH(QOPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

® DKPaHHO-3BYKOBBIE TIOCOOUS;

® KOMIUIEKT TEXHHYECKOM MOKYMEHTAaIlMH, B TOM YHCIIe NacropTa Ha CpeicTBa
0o0yueHus, ”HCTPYKIIMH 110 UX UCIOJIb30BaHUIO U TEXHUKE O€30MaCHOCTH;

e OubmmoTeuHbIN HOHI.

B O6ubnuoreunsiii GhoHA BXOAAT y4eOHHKH, ydyeOHO-MeToauueckue KoMIuieKTol (YMK),
ofOecrieunBaroIie OCBOCHUE Y4eOHOW AMCHMIUIMHBI «MareMaTuka» peKOMEHIOBAHHBIE WM
JOTYILIEHHBbIE [JIs UCHOJb30BaHUS B MPO(ecCHOHANBHBIX O00pa30BaTENbHBIX OpraHHU3aIlMsiX,
pean3yronmx 0o0pa3oBaTeNbHYI0 IpOorpaMMy cpefaHero oOmiero oOpa3oBaHUs B Ipefeniax
ocsoenust OITOII CITO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHMs.

bubnuoreuynsiit  (GoHA MOXKET OBITh JIONOJHEH OJHIMKIONEAUSIMH, CIPaBOYHHKAMHU,
HAyYHOU, HAYYHO-TIOMYJSPHON U APYrOil TUTEPATYPOid [0 MaTeMaTHKe.

B mporecce ocBoeHust mporpaMmbl y4eOHOW NUCHUIUIMHBI «MaTemaTtukay  CTYACHTHI
JOJKHBI TOJYYUTh BO3MOXKHOCTH JIOCTyMa K DJIEKTPOHHBIM Y4YeOHBIM MarepHaliaM [0
MaTeMaTHKe, UMEIOIUMCS B CBOOOTHOM JOcCTyne B ceTu MHTepHEeT (3IEeKTPOHHBIM KHHTaM,
MpaKTUKyMaM, Tectam, marepuanam EI'D u ap.).

2. AudopmanuonHoe odecneyeHue
OcHoBHast IMTEpaTypa

1.I'ycak, A. A. Maremartuka : nocobue-peneturop / A. A. I'ycak, I'. M. I'ycak, E. A. bpuuukosa.
— 2-e 13a. — MumHck : Terpanut, 2018. — 720 c. — ISBN 978-985-708-1-97-4. — Tekcr :
ANIEKTPOHHBIN // DNeKTpoHHBIHN pecypc 1udpoBoit oOpazoBaTenbHol cpeast CITIO
PROFo06pa3oanue : [caiit]. — URL: https://profspo.ru/books/88821

2.Kap6auunckas, H. b. Maremartuka : mpakTUKyM Ui CPEIHEro MpodheccnoHaIbHOTO
obpazoBanus / H. b. Kapbaunnckas, E. E. XaputonoBa. — Mocksa : Poccuiickuit


https://profspo.ru/books/88821

roCyJIapCTBeHHBIN yHUBepcuteT npaBocyaus, 2019. — 114 ¢. — ISBN 2227-8397. — Teker :
ANIEKTPOHHBIN // DIACKTPOHHBIN pecypc 1udpoBoii odpazoBarensHoii cpenbt CI1O
PROFob6pa3oanue : [caiit]. — URL: https://profspo.ru/books/94184

3. Maremaruka. COOpHHK 33124 TI0 YIITYOJIGHHOMY Kypey : y4eOHO-MeToaudeckoe mocooue / b.
A. bynaxk, H. J1. 3onoTtapéa, FO. A. TlonoB [u ap.] ; nox peaakiueir M. B. ®egoroBa. — 5-¢
3. — Mocksa : Jlaboparopus 3uanuid, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — Texkct
: QIIEKTPOHHBIN // DNEKTPOHHBIN pecypc udppoBoii oOpazoBatensHoi cpeast CI1O
PROFo6pa3oanue : [caiit]. — URL.: https://profspo.ru/books/98524

4.bammaxoB M.W. Maremaruka: anreOpa 1 Hauyajga MaTeMaTUYECKOTO aHaIM3a, FTEOMETPHSI:
y4eOHUK U1 CTYJI€HTOB MPO(PEeCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUil, 0CBAUBAIOLIUX
npodeccun u criermansHocTH CI1O. — M., 2021

5. bammmakoB M.1 MaremaTuka: anredpa u Hayana MaTeMaTH4YECKOTO aHalln3a, TeOMETPHUSL:
COopuuk 3a1au mporiibHON HarpaBiaeHHOCTH: yueb. [Tocobue nmst cTyaeHTOB
npodecCuoHANTBHBIX 00pa30BaTEIbLHBIX OPraHu3alii, OCBaMBAIOIINX Mpodeccun u
crnerransHoct CI10. — M., 2021

JdonmosiHuTe/IbHAS JIUTEpaTypa

1.bammakoB M.M. MaTtemartuka: anredpa 1 Hayajla MAaTEMaTHUYECKOTO aHalu3a, TeOMETpHs:
Y4eOHHUK Ul CTYAECHTOB NMPO(ecCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3aIMi, OCBaUBAIOIINX
npodeccuu u cnenuansHocT CI1O. — M., 2017

2. baimmakoB M. Matemaruka: anre0pa u Hadajga MaTeMaTHIECKOTO aHAIHM3a, TEOMETPHSL:
COopnuKk 3a1a4 TporIbHON HanpaBiaeHHOCTH: yueb. [Tocobue miist cTyIeHTOB
npodeccroHalbHBIX 00pa30BaTeNIbHBIX OpraHU3alfii, OCBauBaIOUINX Ipodeccuu u
cnemmanpHocTu CIIO. — M., 2017

3. Matemaruka: ajredpa 1 Hadalla MaTeMaTHYECKOTO aHAIN3a, TeOMETpHs. Anre6pa U Hauana
MareMmarndeckoro aHanm3a.10-11 kmaccel: yueb. s oOmieoOpa3oBaT. OpraHu3aiuii: 6a30BbId U
yriyos. ypoaw/ [ILI.A. Anmumos, FO.M. Kosnsarun, M.B. Tkauesa u ap.]. — 9-e uzg.— M.:
[Ipocenienue, 2021. — 463 c.: ui.

4. Matemaruka: anreOpa 1 Hayaja MatemaTuyeckoro aHanusa. ['eomerpus .10-11 kiaccesl: yueo.
1151 o01eoOpa3oBar. opranu3anuii: 6a3oBbiii ¥ yriyosa. yposuu/ [JI.C. Anaracsh, B.®. byry30B,
C.b. Kagomnes u ap.]. — 9-e m3a.— M.: [Ipocsemenne, 2021. — 287 c.:ui.

HNuTepHer-pecypcesl

http: //www.iprbookshop.ru/ - Dnexrporno-oudnuoreunas cucrema |IPRbooks
http://www.consultant.ru/ - CnpaBouyno-mpaBoBas cuctema Koncynprantllntoc
http: //www.elibrary.ru/ - HanpionansHasi 3JeKTpoHHast OMOInoTeKa

http: //lwww.edu.ru/ - ®enepanbubiit UatepHer-noptan «Poccuiickoe o0Opa3oBaHue»



https://profspo.ru/books/94184
https://profspo.ru/books/98524
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/

3. MeToanueckue P€KOMEHIAIMHA JidI HHBAJUI0B H JIMI € OIpaHUYC€HHbIMU
BO3MOKHOCTSIMM 3/10POBbS

st 00ydarommxcst ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI MOTYT IPUMEHSTHCS
creaytomue GopMbl OpPraHU3aUH [IEAArOTHYECKOT0 MPOoIecca U KOHTPOJIS 3HAHUIMA:

0151 CLabOBUOAUUX

- o0ecrieunBaeTCs MHANBHyaIbHOE paBHOMEpPHOE ocBereHne He menee 300 okc;

- JUId BBINOJHEHHS KOHTPOJIBHBIX 3aJaHWil TP HEOOXOAMMOCTH TIPEIOCTABISIETCS
YBEJIMUMBAIOIIIEE YCTPOKCTBO;

- 33/1aHUS JUIS BBITIOJHEHMSI, & TAK)Ke HHCTPYKIHUS O TIOPSIIKE BBITIOJIHEHUSI KOHTPOJIBHBIX
3a7aHuil 0POPMIISIOTCS yBEITMYCHHBIM 1pudTOM (pasmep 16-20);

OJIs1 27IYXUX U CADOCTLIUAUUX !

- olecrieunBaeTcsi HaNWMYME 3BYKOYCHWJIMBAIOIIEH  ammapatypsl  KOJUIEKTHBHOTO
MOJIb30BAHMSL, TPH HEOOXOAMMOCTH OOYYarOIUMCS TPEIOCTABISIETCS 3BYKOYCHIIMBAIOIIAS
anrmaparypa HHIUBUIYaJIbHOTO MOJIb30BAHHUS;

- JUTS JIUIL C TSDKEJTBIMH HapYIICHUSMHU PEUH, TITyXHX, cIa00CIBIIIAIIIX BCe KOHTPOJIbHbIE
3aJJaHUS TI0 KEJTAHUIO 00YUJAIOIIUXCSI MOTYT IPOBOIUTHCS B TUCHBMEHHOU (hopMme.

OcHOBHOIT (hopMO¥ OpraHU3aINH MTEAarOrMYECKOT0 TPOIIecca SIBIISIETCSI HHTETPUPOBAHHO €
oOyueHue MHBAIMJIOB, T.€. Bce 0Oydaronuecss 00y4arTcs B CMEIIaHHBIX IPyMHax, UMEIOT
BO3MO>KHOCTB IIOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIeTYe aIalTHPYIOTCS B COITUYME

KoHTpoJib 1 olleHKA pe3y/IbTaTOB OCBOEHHUS Y4eOHOH M CUUIIITUHBI

KoHTposib M oOIlleHKa pe3yabTaTOB OCBOCHUS YYE€OHOW IUCIUIUIMHBI OCYIIECTBIISICTCS
MpenojaBaTeieM B TPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH W J1Ta0OpaTOpPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBITTOJHEHHUS OOYYAIONIUMUCS WHAWNBUIYATbHBIX 3aJaHUM, MPOCKTOB,
HCCIICIOBAHHH.

®opMbI U METObI
KOHTPOJISL
OLIEHKH
pe3yJbTaToB
00yueHust

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHUS1, YCBOCHHbIE 3HAHMS)

YMEHHH. . VCTHBIN cYer

®  BLINOJIHATH apu(PMETUUECKHE AEHCTBUS HaJ YUCIAMH, COYETas MaTerATH e CKILi
YCTHBIE U IHACHMEHHBIE TPUEMBI; HAXOIUTh IPHOIMKEHHBIE 3HAUCHHUS
BEIMYMH W MOTPEHIHOCTH  BbIYMCIEHHMH  (abcomoTHas I[él Krant
OTHOCHTEJIbHAS); CPABHUBATH YHCIIOBBIE BHIPAKCHHUSL %MOCTOHTeHBHaH

e HAXOJWTh  3HAYEHUs  KOPHsA,  CTemeHw,  Jjorapudma, pabota
TPUTOHOMETPUYECKHMX BLIPAKEHUM HA OCHOBE ONPEAEIICHHS, HCIIONbL3Ys I PE————
Ipy HEOOXOAMMOCTH HWHCTPYMEHTAJBHBIE CPEICTBA; II0JIL30BATHCS
IPUOIMKEHHON OLIEHKOM MPU ITPAKTUYECKUX PACUETAX; AICTarT

® BHINONHATL  TPeo0pazoBaHus  BBIPAKEHMH,  TPUMEHIA | Tooropas
GOpMyNBI, CBA3aHHLIE CO CBOMCTBAMH  CTENEHEH, J0rapudMoB, IpoBepxa
TPUTOHOMETPUYECKHUX (DYHKIINI;

MCTIOJIL30BATH NpuoOpeTeHHble 3HAHMSL W YMEHHsI B CaMOCTOATEHAs
NPAKTHYECKOM JeATeJTbHOCTH M MOBCETHEBHOM KU3HU: pagora

® s TNPaKTHUECKUX pacuyeToB 1Mo ¢GopMynaM, BKIIOYas
(GopMynbl, cojaepKalmlMe  CTENEHH, pPaJuKalbl, JOTapuOMBI U | spsaven
TPUTOHOMETpUYECKHE (YHKLUHU, HCIOJIB3Yys IpH HEO0O0XOJAUMOCTH




CIIPaBOYHbIC MAaTE€pHUabl U IPOCTEHUIINE BBIYUCINUTEIIbHBIE YCTPOMUCTBA.
DYyHKUUH U TPaPUKHU

YMEHHS:

® BBHUMCIATH 3HAYCHHE (YHKIMM IO 33JaHHOMY 3HAYCHUIO
apryMeHTa MPH Pa3JIMYHBIX CIIOCO0ax 3a1aHusl QYHKIINH;

® ONpEleNiATh OCHOBHBIE CBOWCTBA  YHUCIIOBBIX
WUTIOCTPUPOBATH X Ha rpadukax;

® CTpOWTH rpaduKu M3y4eHHBIX (DYHKIHHA, WIUTFOCTPUPOBATH TIO
rpaduKy CBOMCTBA AIIEMEHTAPHBIX (QYHKIINH;

® CIOJIb30BaTh MOHATHE (DYHKUMHU JUIsl ONMMCAHUS M aHaIW3a
3aBUCHUMOCTEH BEIIMYHH,

GbyHKIHH,

HCIO0JIB30BATDb npuoﬁpeTeﬂﬂue JHAHUA Hu
HpaKTI/I‘IeCKOﬁ JeITeJILHOCTH U MOBCEeJHEBHOM JKH3HHU

OMMCAaHUA C TOMOMIbIO  (YHKIMH  pa3inyHBIX
MpeJICTaBlICHUsT UX TrpapuuecKkd, HHTEpIpeTauu

yYmeHust B

e s
3aBUCHUMOCTEH,
rpadukoB.

Hauana MmaTeMaTHYeCKOI0 aHAJIHU3Aa

YMEHMUS !

® HAXOJUTh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKIIHIA;

® WCNOJB30BATh MPOU3BOJHYIO [UIS U3YYEHUS CBOMCTB (DyHKIIHIA
Y TTOCTPOCHUS TpauKOB;

® TPUMEHATh MPOU3BOJHYIO ISl MPOBEICHUS TPUOIMKEHHBIX
BBIUMCIICHUH, pelIaTh 3a/1a4d MPUKIAIHOTO XapaKTepa Ha HaX0XKICHHUE
HaMOOJIBIIIETO U HAMMEHBIIIETO 3HAUCHHS,

® BBIUMCIATH B MPOCTEHINIUX CIy4asX IUIOMIATd U OOBEMBI C
WCIIOJIb30BAHUEM OIPEICIICHHOTO HHTETPaIa;

HCMOJb30BATh TNPUOOpPETeHHbIe 3HAHWUSI M YMEHHU:A B
NMPAKTUYECKOi 1eATeJTbHOCTH U MOBCETHEBHOM KU3HU IS

® peIIeHUS TPHUKIAJHBIX 337a4, B TOM YHCJIE COIHAIBHO-
SKOHOMUYECKHX H (PHU3MYECKUX, HAa HAWMOOJBIIME W HAMMEHBIIUE
3HAYCHMS, HA HAX0XKICHHE CKOPOCTH M YCKOPEHHUSI.

YpaBHeHus 1 HEPABEHCTBA

YMeHHUS:

e pewiaTh palMOHaNbHbIE, TOKa3aTelbHbIE, JorapupMUUecKue,
TPUTOHOMETPUUECKNE YPABHEHUS, CBOASILIMECS K JIMHEHHBIM U
KBaJIpaTHBIM, a TAK)Ke aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

® UCMOJb30BaTh TpadUuUecKUil METOJl pEelIeHHs ypaBHEHHUH U

HCEPABCHCTB,;

L4 H306pa)I(aTb Ha KOOpI[PIH&THOIZ INJIOCKOCTH peuicHud
ypaBHeHPIfI, HCEPAaBCHCTB U CUCTEM C IBYMS HCU3BCCTHBIMU,

® COCTaBJIATDH n peuiaTb YpaBHCHUA n HCEpaBCHCTBA,

CBA3BIBAIOIIUEC HCHU3BCCTHBLIC BCIHMYMHBI B TCKCTOBBIX (B TOM YHUCJIIC
HpI/IKJ'Ia,Z[HLIX) 3agadyax.

HCNOJIL30BATh  NPHOOpPEeTeHHBbICe 3HAHHMS M YMEHHUS B

CamocTosTenbHast
paborta

Uccnenosarenncka
s paboTta

VYcTHBIN cueT

OK3aMCH

VYcerHblii onpoc

MaremaTnyeckum
IUKTAHT

YCTHBIN cUeT

CaMocTosTenpHast
pabota

Pemenue 3amau

KoHTpoabHas
pabora




NPAKTUYECKOI 1eATeJIbHOCTH U MOBCETHEBHOM KU3HU:
o IUIA MOCTPOCHUS u HUCCIIEI0OBAHUS MPOCTEUIINX
MaTEMATUYECKUX MOJENEH.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEMN

yMeThb!

e pemarh TMpoCTEHIMe KOMOWHATOPHBIE 3aJa4dl  METOJ0M
nepebopa, a TAkXKe C UCTIOIB30BaHUEM U3BECTHBIX (HOPMYIT;

® BBIYUCIATH B MPOCTEHUIINX CIy4asX BEPOSITHOCTU COOBITUH Ha
OCHOBE TI0/ICYETa YHCIIa UCXOJIOB;

HCIOJIL30BATH NPUOOpeTeHHbIe 3HAHUSI W YMEHUsl B
NPAKTHYEeCKOM eI TeJIbHOCTH U MOBCEAHEBHOM KU3HU !

e Ul aHAJIM3a PeaJbHbIX YUCIOBBIX JAHHBIX, PEACTABICHHBIX B
BHJIE IMarpaMm, rpauKoB;

e aHanu3a HHGOPMALMU CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeThb:

e pacrio3HaBaTh Ha 4YepTeXkaxX W MOJEISIX MPOCTPAHCTBEHHBIC
(OpMBI; COOTHOCHTH TpPEXMEpPHBIE OOBEKTHI C WX OIHUCAHUSAMH,
M300paKCHUSIMU;

® OIMCHIBATh B3aMMHOE PACIOJIOKEHUE MPSAMBIX U TUIOCKOCTCH B
MPOCTPAHCTBE,  APSYMEHMUPOBAMb  CE0U  CYHCOCHUsL 00  9MoM
Ppacnonodcenuu,

® aHaJIM3UPOBATh B  MPOCTEHINMX  CIOy4dasX  B3aWMHOE
pacroJjio’keHrue 00bEKTOB B MPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIC MHOTOIPAHHUKH U KpPYIJIbIe Tela;
BBITIOJIHATH YEPTEIKH 110 YCIOBHUAM 33/1a4;

® cmpoumb npocmeniuiue ceueHus Kyoa, npusmvl, RUPamuobl,

e pemiathb IUIAHUMETPUICCKHE u MPOCTEHIIIHE
CTEPEOMETPUYCCKHUE 3aJIJa4H Ha HAXOXKJICHUE TCOMETPUUYCCKUX BEIIMIUH
(nmuH, yraoB, miomazaei, o0beMoB);

® CIIOJIB30BaTh IPH PEIICHHH CTEPEOMETPUYCCKHX 3a/ay
IUIAHUMETPUYECKHE (PaKThl U METO/IBI;

® T[IPOBOJUTH JIOKA3aTEIIbHBIC PACCYXKJICHUS B XOJIC pEIICHUS
3a/1a4;

HCNOJIb30BATh NPUOOPETeHHbIe 3HAHWST M YMEHUHA B
NMPAKTHYECKOH AesITeJIbHOCTH U NOBCEAHEBHOM KU3HU

o I HUCCIEI0BaHUSI (MoaenupoBaHus) HECIIOKHBIX
MPAKTUYECKUX CUTYallMii HA OCHOBE H3YYEHHBIX (OPMYNT M CBOMCTB
uryp;

® BBIYUCIIEHHUS O00BEMOB W  IUIOMIAJell  MOBEPXHOCTEM
MPOCTPAHCTBEHHBIX TEJ MPU PELICHUU TPAKTUUYECKUX 3a/1a4, UCIIOJIb3YS
MIPU HEOOXOAUMOCTH CITPABOYHUKU U BBIUMCIIUTEIbHBIEC YCTPOUCTBA.

Pemenue 3amau

Pemenne
IPUMEPOB
CamocTtosTenbpHas
paborta

Perenue 3agau

CamMmocTosTenbpHas
pabora

Pedepar

VYcerHblii onpoc

OK3aMCH




Buabl camocTosiTe/IbHOM BHeayIMTOPHOH padoThI:

e AHaNM3 U peUIeHUE JOTMYECKUX 3aJaHU;

¢ BueaynuropHas pabota ¢ HICTOYHMKaMH HH(POPMAITUH C LENbI0 TO00pa
JUIaKTUYECKOT0 MaTepuaia

¢ BEITIOJTHEHNE OTYETHBIX  Pa0OT M0 MHIMBHIYaTbHBIM 3aIaHHSIM.
WnpuBuayansHbIe 3aJaHAs

e II3yyeHue cXeM U UX COCTaBJICHHE

¢ lnauBHTyanbHOE MPOEKTHOE 3a7aHNe

e Harucanue TBOpUECKUX padoT;

e OpopmiteHHE TAOTHUI] I CXEM.

e [ToATOTOBKA K 3aHATHSM C UCTIOJIH30BAHNEM KOHCIIEKTA JICKIIHIA U Pa3THIHBIX
MCTOYHUKOB. [[0ATOTOBKA K MPAKTHUECKUM 3aHITHSAM TI0 pa3JaTOYHOMY MaTepUaIy.
[ToaroroBka TBOpUeCKUX paboT (Mpe3eHTaLn)

e [IpopaboTka KOHCIIEKTa JIEKINH, Y4eOHO! JTUTEpaTypbl U CHEHAIBLHON
nuteparypsl, ITHTepHET HCTOYHUKOB.

e OdopmiieHHE OTYETA U MTOATOTOBKA K 3aIITUTE.

e [ToaroToBka cooO1eHH, TOKIIAI0B, pedepaToB, MPE3eHTALUII;

e [ToAroTOBKA K OTBETaM Ha KOHTPOJBHBIE BOIIPOCHI, K 3a4€TaM IO TeMaM

e [ToaroToBKa OMOPHOTO KOHCIIEKTA MO0 TEMaM

e PaboTa ¢ muTepaTtypoii — COCTaBJICHHE TE3UCOB

e Perienue 3a1a4

e PaboTa ¢ yueOHUKOM (COCTaBJIeHHE KOHCIIEKTa, TJIaHa)

e PeriieHne cUTyallMOHHBIX 3a1a4 MO 331aHHBIM YCIIOBUSAM

e PaboTa ¢ TeXHUYECKUMU CIPABOYHUKAMU

¢ PedepatuBHas pabora

¢ PaGoTa 1o u310:K€HHOMY MPEMNOIaBaTeIeM B ayIUTOPUN MaTepUaly

e PaboTa ¢ KOHCIIEKTaMU C MOCJIEAYIOIUM BBITIOJTHEHUEM MMPAKTUUYECKUX 3aJaHUI

e PaboTa co cioBapsmu

¢ CocraBiieHue rioccapus

e CaMOCTOSITEIbHOE OCBOCHHE JIOTIOJTHUTEIBHBIX TEM, YIIIYOISIOIUX Pa3esibl
kypca. CocraBieHHue quarpamm.

e CocraBieHue nepeyHen

e CamocTosiTesibHasg paboTa Mo BBINOJIHEHUIO PACUETHBIX 33/1a4 10 3aJaHHBIM
ycaoBusM. Cucrematnyeckas npopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOH, CIIpaBOYHOM U
Hay4YHOU JIUTEPATYPHI.

e CucremaTruyeckas [OArOTOBKA K MPAKTUYECKUM 3aHATHUSAM C UCIOJIb30BAHUEM
KOHCIIEKTa, Y4eOHBIX TOCOOMIi, COCTaBICEHHBIX MPEIOAaBaTEIIMU.

e CpaBHUTEIbHBIN aHAIN3.

e Cucremarnyeckas popabOTKa KOHCIIEKTOB 3aHATUH, yueOHOM U criennanbHOM
JuTeparypsl (1o BompocaM K naparpadam, riaBaM ydeOHbIX TOCOOMI, COCTaBIEHHBIX
npernojaaBaresieM). TeopeTnueckas HOArOTOBKA K BHIIOJHEHHUIO MPAKTHUECKUX 3aaHUN
110 OCHOBHBIM pazjieslaM Kypca B paMKax MPaKTHYECKUX 3aHATHH.
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