MunuctepcTBO cenbekoro xo3saucTa Poccuiickon denepannn
TpyOueBCcKHiA arpapHbIil KOJUIEHK —
bunman gpeaepanbHOro rocy1apCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO
YUPEXKJIEHUS BBICILIETO 00Pa30BaHUS
«bpsAHCKMI rOCYTapCTBEHHBIN arpapHbI YHUBEPCUTET)

PABOYAS ITPOTPAMMA
OBLIEI'O YUEBHOI'O ITPEJIMETA

OVIIL.03. MATEMATHUKA

MO CIEIHAIIBHOCTH
36.02.01 Berepunapus

bpsiackas o6nacts, 2022 1.



CornacoBaHo: PRCCMOT[)CHOZ YTBepmualo:

3aB. 6HOIHOTEKOH LIMK 3aMm. aupexTopa o y4eoHoii
9 00meobpa3oBaTeNbHBIX H pabore:

2& A.B. Jlanbiko TEXHHYECKHX JUCHHUILIHH (\ P
o Januenko JI.H.

ITporokon Ne 10
« 11 » mas 2022 r. ot « 11 » mas 2022 r.
« 11 » masg 2022 .
ITpencenarens [IMK:
/5_4' é Jlonatkuu B.B.

PaGouas mporpamma ob6meodpazoBarensHoro yaeonoro npeamera OVIL.03.
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®I'bOY BO bpsanckuii ['AY.

PabGouass mporpamma  0011€00pa3oBaTeIbHOTO  y4eOHOTO  TpenMeTa
paspaborana Ha ocHoBe [lpumepHON mporpamMmbl, PEKOMEHOBAHHOM
denepaibHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «®dDenepanbHbli
UHCTUTYT pa3Butus oOpazoBanus» (PI'AY «DPHUPO») ecTrecTBEHHO-HAYYHOTO
npoduias npodeccuoHaIbHOro o0pa3oBaHus M0  croenuainbHoctu  36.02.01
Betepunapus 1is peanuzalnydu IporpaMMbl MOJTOTOBKH CIEIIMAIIMCTOB CPEHETO
3BeHa Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHus ¢ MOJYyYEHUEM CPEIHETO OOIIEro
oOpa3zoBaHus U Ha 0CHOBE DeepalibHOrO0 TOCYAapCTBEHHOIO 00pa30BaTEILHOTO
cTaHaapra cpeaHero obmero ooOpaszoBanusa (maiee — PI'OC COO) ¢
W3MEHEHUSIMU U JonojHeHus MU oT 31 nekadbpst 2015 roga u 29 urons 2017 roxa.

Peuenzents: Jlonmatkun B. B., mpenopaBatens TpyOueBckoro dunuana
®I'bBOY BO bpsuckuii 'AY, Beiciias kateropusi.

Husukosa 3.K. — npenonasatens ['BIIOY «TpyOueBckuii moAMTEXHUUECKUMA
TEXHUKYM», BBICIIIAsl KATETOPHUS.

PexomennoBana MetoguueckuMm coBeToM TpyoOueBckoro ¢unuana GI'bOY
BO Bbpsuckuii 'AY. Iporokon 3acenanust Ne 10 ot 11.05.2022 rona
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PE3YJIbTATBI OCBOEHUA YYEBHOI'O INIPEJMETA

OcBocHue COACPIKAHUA yqe6H0r0 npeamMeTa «MaremaTnka» oOecreynBacT
JOCTHKCHUC O6y‘—IaIOIJ_[I/IMI/IC$I CIICAyrOIuX pe3yjbTaTOB!:

* JIUYHOCMHDBIX'
JI1 — chopMHpPOBaHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCATHHOM
A3bIKE€ HAYKH, CPEACTBE MOJICTUPOBAHUS SIBICHUN U MPOLIECCOB, UICSIX U METOAaX
MaTEeMaTHKH;
JI2 — mnoHuMMaHWEe 3HAYMMOCTM MAaTEMAaTUKW [IJI1 HAyYHO-TEXHHUYECKOTO
nporpecca, cHOPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K YacTu
OOIIIEYeIOBEYECKOM KYJIbTYpbl 4epe3 3HAKOMCTBO C MCTOpUEH pa3BUTHUSA
MaTEeMaTHKH, BOJIIOLUEH MaTeMaTHUECKUX UJICH;
JI3 — pa3BuTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHS,
QITOPUTMUYECKOM  KYJIBTYpbl, KPUTUYHOCTH  MBIIUICEHUS Ha  YPOBHE,
HEeoOXoauMoM  Jyig  Oyaymied  npodecCHOHaNbHOM — NIeATeTbHOCTH,  JUIS
MPOIOJIKEHUS 00pa30BaHUs U CAMOOOPA30BaHMUS;
JI4 — oBnajieHMe MaTEMAaTUYECKUMH 3HAHUSAMHU U YMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHON  KU3HM, [IJII OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JUCHMIUIMH W JUCHMIUIMH TpPOPECCUOHATIBHOIO IWKIa, IS MOJy4YeHHS
oOpazoBaHus B 00JacTsX, HE TpeOYyIOIUX YriyOJIeHHOWM MaTeMaTH4ecKon
MTOATOTOBKU;
JIS — TOTOBHOCTP W CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE U K
caM000pa30BaHUI0, Ha TPOTSHKEHUU BCEH KU3HU;, CO3HATEIBHOE OTHOIICHHE K
HEIPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIEHIHON MNpodecCuOHATbHOU U
OOIIECTBEHHOM JIEATEIHLHOCTH;
JI6 — TOTOBHOCTP H CIOCOOHOCTh K CaMOCTOSATEIBHOM TBOPYECKON U
OOIIECTBEHHOM JIESATEILHOCTH;
JI7 — TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B

o0pa3zoBaTeILHOM, 00IIIECTBEHHO-TIOJIE3HOM, y4eOHO-HCCIIeI0BATENHCKOM,
MIPOCKTHOM M JPYTHX BHJIAX JCSITCIBHOCTH
JI8 — otHomeHue kK mNpodecCHOHATBHON [EATeIbHOCTH KaK BO3MOXKHOCTU

ydacTusi B PEIIEHHMH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJApCTBEHHBIX,
OOLIEHAIMOHAIBHBIX MPOOJIEM;

JI9 —mng rioyxux, cna®ochbllanMx, MO3AHOOTJIOXIIUX — 00yYarouuxcs:
CIOCOOHOCTh K COLMAJIBbHOM afanTalii U UHTErpaluu B oduiecTse. B Tom umncie
IIPU peanu3aluy BO3MOXXHOCTEM KOMMYHHMKAlMM HAa OCHOBE CJIOBECHOW peddn
(BKJIFOYAsl YCTHYI0 KOMMYHHKAIIHMIO), a TAKKE, IPU JKEJIaHUM, KOMMYHUKAIIUA Ha
OCHOBE KECTOBOM PEUH C JINLIAMH, UMEIOIIIUMHU HAPYIIEHUS CIIyXa;

JI10 - g oOydaronuxcsi ¢ HapyIICHUSMH OMOPHO—ABUTATEIILHOTO ammapara:
BJIaJICHUE HABBIKAMH MPOCTPAHCTBEHHOW M COIMAILHO-OBITOBOM OPUEHTHUPOBKY;
YMEHHE CaMOCTOATEIbHO M 0€30macHO TMepelBUraThCsi B 3HAKOMOM U
HE3HAKOMOM MPOCTPAHCTBE C HMCIOJIb30BAHMEM CIIELUAIBHOTO 000PYI0BaHUS;



CIOCOOHOCTH K OCMBICIICHUIO U quddepeHranuy KapTHHb MUpa, €€ BpEMEHHO-
IPOCTPAHCTBEHHOM OpraHU3allui; CIOCOOHOCTH K OCMBICIIEHUIO COLIUAIBLHOTO
OKpY>KEHHS, CBOET0 MecTa B HeM. [IpuHSTHE COOTBETCTBYIOIIMX BO3pacTy
LIEHHOCTEW U COLMAIIBHBIX POJIEH;

JI11 — nng oOy4arommxcs C paccTpOMCTBAMHM  ayTHUCTHYECKOTO CIIEKTpa:
(GopMUpOBaHKE YMEHUS CIEA0BAaTh OTPAOOTAHHON CUCTEME MPaBWJI IIOBEICHUS U
B3aMMOJICHCTBYS B NMPUBBIUYHBIX OBITOBBIX, YUEOHBIX U COLMAIBHBIX CUTYyalUsX,
yAEpKMBaThb TIpaHMIIBl  B3aUMOAEWMCTBMS; 3HAHUE CBOMX IPEANOYTEHUHN
(orpannueHuii) B ObITOBOM cepe u chepe HHTEPECOB.

® MemanpeomMemHblx:

Kommynuxamuenwix:
KYVY/1 — ymeHnue npoayKTUBHO OOIIATHCA M B3aMMOJEWCTBOBATH B MPOIECCE
COBMECTHOM J€ATEIbHOCTH; BJIAaJCHHE BCEMH BUIAMHU PEUYEBOM JESITEIBHOCTH:
ayJIMpOBaHUEM, UTEHUEM (IOHUMAHUEM ), TOBOPEHHUEM, THCHbMOM,;
KYY/2 — ymeHune yduThIBaTh ITO3MIMHU JAPYTMX YYaCTHUKOB JEATEIBHOCTH;
BJIQJICHUE SI3BIKOBBIMH CPEICTBAMM — YMEHUE SCHO, JJOTUYHO M TOYHO H3J1ararb
CBOI0O TOYKY 3pEHHs, MCIOJb30BaTh aJCKBAaTHBIE S3BIKOBBIE CPECTBA;
UCIIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUM M yMEHHMH I aHalu3a SA3BIKOBBIX
SIBJICHMI Ha MEXKIIPEAMETHOM YPOBHE;
KYVY 3 — ymenue 3¢p@exTuBHO paspeniaTh KOH(PIUKTHI, TPUMEHEHNUE HABBIKOB
COTPYIHHYECTBA CO CBEPCTHUKAMH U
B3pOCJILIMU B TIPOIIECCE PEUEBOro OOIIEHHUs, 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATENbCKOM, MPOEKTHOM M JIPYyrux  BUAAX
NEeSATEIbHOCTH;
KYY/4 — ymeHue sCHO, JOTMYHO M TOYHO M3JIaraTb CBOK) TOYKY 3PEHUS,
UCIIOJIb30BaTh aJIEKBAaTHBIE SI3bIKOBBIE CPEJICTBA; OBJIAICHHUE HOPMAaMH PEUYEBOIO
NOBEACHUS B PA3JIMYHBIX CUTYAlHUSIX MEXKIMYHOCTHOTO M MEXKKYJIbTYPHOIO
00IIeHNS,
e i1 00y4arolUXCsl C pacCTPONCTBAMHU ayTUCTUYECKOTO CIIEKTpa:
KYVY/IS - oBnageHue ymeHMEM aJEKBAaTHO pearupoBarb B CTaHIAPTHOU
CUTYallMM Ha YCIIEX M HeyAady, KOHCTPYKTUBHO JIEMCTBOBAaTh JAaXE B CUTyalUsIX
HeycIrexa [Py OpraHu3yroUIei OMOIIHU ThIOTOPA;
KYYJI6 — cnocoOHOCTb CaMOCTOSATENIbHO OOpaTUTBCS K NEJaroru4eckomy
pabOTHUKY (Tearory-rcuxoJiory, COLMAJIbHOMY MEAarory) B Ciy4yae JIMYHBIX
3aTpyIHEHHUI B pELIEHUU KaKOro-J1u0o BOmpoca.

Ilo3nasamenshoix:

IIYYJA1l — roToBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHON HH(OpPMAIMOHHO-
NIO3HABATEJIbHOM  JEATEIbHOCTH, BKJIOYas YMEHHE OpPUEHTUPOBATHCS B
pa3MyYHBIX  MCTOYHMKAX  WH(GOpMallMM,  KPUTUYECKH  OLEHUBATh WU
UHTEPIPETUPOBATH HH()OPMALINIO, MTOTyYaEMYI0 U3 PA3INYHBIX HCTOYHHUKOB;

MMYYJ2 — yMeHue u3BJICKaTh HEOOXOAMMYIO HWH(MOPMAIMIO W3 Pa3TMYHBIX
UCTOYHUKOB: y4e€OHO-HAayYHbIX TEKCTOB, CIIPAaBOYHOM JHTEpaTypbl, CpEICTB
MaccoBOM MH(pOpMaUH, HHOOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
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JUIS. PEUICHUS KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3allMOHHBIX 33]a4 B
MpOLECCE H3YYEHHS] MATEMAaTUKW; YMEHHE KPUTHUYECKH OLECHUBATh W
WHTEPIPETUPOBATH MHPOPMAIIHIO, TIOTyYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;
IMYY /3 — ymeHre npoBOAUTH ONIEPAIMK CHHTE3a, aHAIHM3a C IEIbI0 0000IeHNUs
MIPU3HAKOB, XapaKTEPUCTHK, (haKTOPOB;

IIYY]l4 — BnageHue HaBbIKaMU MTO3HABATEILHOM, YU€OHO-UCCIE0BATEILCKON U
MIPOCKTHON JEATETbHOCTH, HaBBIKAMU pa3pelieHusl MpooOsieM; CIOCOOHOCTh U
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEHICHUS MPAKTUYECKHUX
3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

MHNYVYIS — nnsg riyxux, ci1aOOCHbIIIANUX, MO3THOOTJIOXIINX OO0yYarOIIuXCs:
BJIaJICHUE HaBBIKAMH OIPEJCICHUS U HCIPABJICHUS CIEHU(PUUSCKUX OIIHOOK
(arpaMMaTH3MOB) B IIMCHhbMEHHON U YCTHOM peun;

® I O0YYaIOIHUXCS C PACCTPONCTBAMHU ayTUCTHYECKOTO CTIIEKTpa:

IHYY16 — oBageHne yMEHUEM BBINOJIHATH JECUCTBUSA 10 3aJaHHOMY aJTOPUTMY
Uiy o0pasily mpu COMPOBOXKAAIOIIEH MOMOIIU TMEJarorndyeckoro pabOTHUKA U
OpPraHu3YIOUIEN MOMOIIH THIOTOPA;

INYYJ7 — oBmageHWe YMEHUWEM AaKTUBHOIO HCHOJIb30BAHUS  3HAKOBO-
CUMBOJIMUECKUX CPEACTB JUIA TpeAcTaBieHUs HHPoOpMamuu 00 H3ydaeMbIX
00BEKTax W MpoIeccax, Pa3IMYHbIX CXEM pEIIeHUS YYEeOHBIX M MPaAKTHYCCKUX
3aJ1a4 [MPYU OPTaHU3YIOUICH TTOMOIIM ITeIarora-IcuxoJiora u ThroTopa;

INYY/JA8 — cnocoOHOCTH CaMOCTOSATEIIPHON ACHCTBOBAThL C  3aJaHHBIMH
ATaJOHAMU TIPU TTOMCKe MHGOPMAIIMU B PA3IMYHBIX UCTOYHHKAX.

YMEHHUE SICHO, JIOTHYHO M TOYHO H3J1araTh CBOKO TOYKY 3PEHUSA, UCIOJIb30BATh
aJICKBATHBIE SI3BIKOBBIE CPEICTBA

HYY/19—- oBnageHue ymMeHHEM aIEKBATHO pearupoBaTh B CTAHAAPTHOU
CUTYyallMu Ha yCIEX U HeyAaudy, KOHCTPYKTUBHO JICHCTBOBATh JaX€ B CUTYAIUAX
HEycIexa Ipu OPraHu3yIoUIEH MOMOIIU ThIOTOPA,;

Pecynamuenvix:
PYYJI1l —yMeHHe CaMOCTOSITEIbHO ONPENENATh LEIN ACATEIbHOCTH U
COCTaBIISAITb ~ IUJIAHBl  JIEATEIIBHOCTH;  CAMOCTOSTENBHO  OCYIIECTBISATS,

KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH JESTEIBHOCTE;

UCITIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHXKEHMSI IIOCTABJICHHBIX LIEJIEH
U pealu3aluy IJIaHOB JEATENbHOCTH; BBIOMpPATh YCIEUIHbIE CTpaTeruu B
Pa3IUYHBIX CUTYaLHsIX;

PYY]I2 — yMeHue camMOCTOSTENBHO OLEHMBAaTh W NPUHUMATHh PELICHUS,
ONPEAENSIONIME CTPATETUIO TOBEACHUS, C YUETOM IPAKJAHCKUX U HPABCTBEHHBIX
LICHHOCTEH;

PYVY/3 — BinaneHue HaBbIKAMU TO3HABATEIbHON pediIeKCUd KaK OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUI M MBICIUTEIbHBIX TPOIECCOB, MX pE3YyJbTAaTOB U
OCHOBAHM, TpaHUI] CBOETrO 3HAHUS U HE3HAHUS, HOBBIX MMO3HABATENbHBIX 33]1a4 U
CPEIICTB UX JOCTUKEHUS;

PYY /14 — criocoOHOCTh KOMMEHTHPOBATh OTBETHI TOBAPHIIICH;



PYYJIS — ymeHue camMOCTOSTENBHO ONPEACIATh LEINW JESITENbHOCTH U
COCTABJIITH  IUTAHBl  JEATEIBbHOCTH;  CAMOCTOSITEIBHO  OCYIIECTBIATb,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JAESITEIbHOCTB;

e s 00y4aloIIUXCsl C PACCTPOMCTBAMHU ayTUCTUYECKOTO CIIEKTpa:

PYYJI6 — cmnocoOHOCTh IUIAHMPOBAaTh, KOHTPOJIUPOBATH M  OICGHUBATH
COOCTBEHHbIE Y4YEOHBIC JIEUCTBUS B COOTBETCTBHM C IOCTaBJICHHOW 3amayeil u
YCIOBUSIMH €€ pEaJM3allM TPU COMPOBONKIAIOIIEH MOMOIIM I€1aroru4ecKoro
pabOTHHKA ¥ OPraHU3YIOIIEH TOMOIIHU THIOTOPA;

PYVY]I7 — oBnajeHne yMeHUEM OMNpenesaTh Hanmbosee d(PPEeKTUBHBIE CIIOCOOBI
JOCTH)KEHHSI pe3yJbTaTa IpU COMPOBOXKIAIOMIEH IMOMOIIM MEeAarorudeckoro
pabOTHHKA M OPraHU3YIOIIEH OMOIIN ThIOTOPA;

PYY /I8 — oBnazgeHue ymMEHHEM OLICHUBATH PE3YJIbTAT CBOM JAEATEIBHOCTH B
COOTBETCTBHH C 33IaHHBIMU 3TaJOHAMH [IPU OPraHU3YIOLIEH TOMOILIHU THIOTOPA;
PYY]19 — xputruecky OLEHUBATh U HUHTEPIIPETUPOBATH MOJTYy4AEMYIO
UH(OPMAIUIO U3 PA3IMYHBIX UCTOUYHUKOB.

®  NpPeOMemHbIX:
ITY1 —BnaneHue MeToJaMu J0Ka3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE HX
MIPUMEHSITh, IPOBOJIUTH J1I0KA3aTEIIbHBIE PACCYXKIEHHUS B XOJI€ PELUICHUS 33/1a4;
Y2 — BnajgeHwe CTaHAAPTHBIMU TPUEMaMU PEIICHUS PalUOHAIBHBIX U
UppalMoHaIbHbIX,  [OKAa3aTEJIbHbIX, CTEMCHHBIX,  TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
porpaMM, B TOM YHCJIE€ JUIsl TIOUCKA MYTH PELICHUS] U WIITIOCTPALIMKU PEUICHUS
YPaBHEHUI U HEPABEHCTB;
ITY3 — BiageHne OCHOBHBIMH TOHATHSIMH O INIOCKUX W TIPOCTPAHCTBEHHBIX
reoMeTpudyeckux ¢Gurypax, HMX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTD
YMEHUSI paclio3HaBaTh T€OMETpUYeCKHMe (PUTYphl Ha dYepTexax, MOJCISIX U B
pealbHOM MHUpPE; MPUMEHEHUE HM3YyUYEHHBIX CBOWCTB T'€OMETPUYECKUX (GUTYP H
dbopMyn IS pelieHus TEOMETPUYECKHMX 3a7ad W 337a4 C MPAKTHYECKUM
COJIEpKaHHEM;
I1Y4 — Bnajnenrie HaBbIKAMU UCIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
IIpU PEIICHUU 33/1a4;
I131 — chopMUpPOBAHHOCTH MPEJACTABICHUN O MaTeMaTHKE KaK 4acTH MHPOBOMU
KYJbTYpbl UM MECTE€ MaTEMaTHUKW B COBPEMEHHOW IIMBWJIM3AIUU, CIOCO0ax
OMMCAHUS SIBJICHUU PeaIbHOIO0 MUPA HA MATEMAaTUUECKOM SI3bIKE;
I3 2 — chopMUpOBAHHOCTH MPEACTABICHUNA O MATEMATHUYECKUX MOHSATHUIX Kak
BOKHEHIIMX MaTEMaTUYECKUX MOJEJISIX, MO3BOJISIONIMX OINHUCHIBATh U U3Yy4yaTb
pa3HbIe MPOIECCHl W SBJICHUS; MOHMMAHHWE BO3MOXHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;
I3 3 - chopMHUPOBAHHOCTh TMPEJACTABICHHUN OO0 OCHOBHBIX IOHSATHSIX
MaTeMaTUYeCKOro  aHajliu3a ¢ KX  CBOMCTBAaX, BIAJEHUE  YMEHUEM
XapaKTePHU30BaTh MOBEACHNE (QYHKITUN, UCTIOJIH30BAHUE TIOYUCHHBIX 3HAHUHN IS
OMMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;
I13 4 — copMuUpoOBaHHOCTH MPEICTABICHUN O TIPOIIECCAX U SBJICHUSIX, UMEIOIIINX
BEPOSITHBIA XapakTep, CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B pEallbHOM MHpE,

7



OCHOBHBIX IOHATHAX 3JEMEHTAPHOU TEOPUM BEPOSITHOCTEN; YMEHUNW HAXOAUTH U
OLICHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITUH B MPOCTEHUIIMX MPaKTUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbBIX BEJINYUH.

311 — pgua cienbiX, CIA0OBWISAIMIMX OOyYaromuxcs: cQopMUPOBAHHOCTH
HABBIKOB MHCbMa Ha OpalIeBCKOM MMeYaTHON MAIlIUHKE;
312 — nana myxux, caaboCHbIIANUX, TMO3IHOOTJIOXIIUX O0Yy4YaloIHUXCS:

C()OPMUPOBAHHOCTh U PAa3BUTUE OCHOBHBIX BHUJOB PEUYEBOM JIEATEIBHOCTU
o0yJarouxcs — CIyX0-3pUTEIbHOTO BOCIPUATHUS (C UCIIOIB30BAHUEM CIIyXOBBIX
anmnapaToB U (WIN) KOXJICAPHBIX UMIUIAHTOB), TOBOPEHMSI, YTEHHUSI, TUCHMA;

IIY13 — nns oOydaromuxcsi € pacCTpOMCTBAMU ayTHCTUYECKOTO CHEKTpa:
OBJIAZICHUE OCHOBHBIMM CTHJINCTUYECKUMH PECYpPCaMM JIEKCUKU U (pa3eosorun
A3bIKa, OCHOBHBIMH HOpPMaMH JIMTEPATYpPHOI'O $I3bIKa, HOPMaMU pEYEBOrO
ATUKETA; IPUOOPETEHHE OMbITA UX MCIOJIb30BAHUS B PEYEBOM U aJIbTEPHATUBHON
KOMMYHUKATUBHOM  MpaKkTUKE TMpPU  CO3JAaHUM  YCTHBIX, IHCHbMEHHBIX,
aIbTEPHATUBHBIX BBICKA3bIBAHUW; CTPEMJICHHE K BO3MOXHOCTH BBIPa3UTh
COOCTBEHHBIE MBICIIA U YYBCTBa, 0003HAYUTh COOCTBEHHYIO MMO3HIIMIO.



COAEPKAHUME YYEBHOI'O IIPEJIMETA

BBenenue
Marematika B Hayke, TEXHHMKE, OSKOHOMHUKE, WH(POPMAIMOHHbBIX
TEXHOJOTHSIX M TpaKTUYeCKOW nearenpHocTH. llenmn u 3agaun  u3ydeHHS
maTemaTuku npu ocBoeHuu npodeccuii CI1O u cnenmansaocteit CI1O.

AJITEBPA

PasBuTHE NOHATHA O YUCIE

[lenbie u panroHalibHbIe yucaa. JeiicTBUTenbHbIC Yucna. [lpubaudcennsle
evruucaenus. Komnaexcuvie uucna.

KopHu, crenenu u sorapupmsi

Kopuu u crenenn. KopHu HaTypanbHON CTEIIEHU U3 YHCIIA U UX CBOMCTBA.
CreneHn ¢ palHOHAJIBHBIM IOKa3zaTesneMm, uX cBoMcTtBa. CremeHu ¢
NEUCTBUTENLHEIMU NoKasaTesaMu. Ceoucmea cmenenu ¢ OelucmeumeibHbiM
noxasameinem.

Jlorapudm. Jlorapugm unciaa. OcHoBHOE JorapuPpMUUYECKOE TOXKIECTBO.
JlecsaTuuHble W HaTypajbHble Jorapu@mel. [IpaBuina neicTBuil ¢ norapudpmMamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue ajaredpamyeckux BbIpa:keHuil. I[IpeoOpazoBanue
palMOHAJIbHBIX, HppanyOHaIbHbIX CTEIICHHBIX, ITOKA3aTEIIbHBIX 151
Jorapu(pMUYECKHX BBIPAKEHU.

Ilpakmuueckue 3anamus

ApudmMernueckre AEUCTBUS HaJ YUCIAMH, HAXOXKICHHE MPUOIMKEHHBIX
3HAUEHUW BEJIMYMH M  MOTPEHIHOCTeW  BbIYMCIECHHNA  (aOCONIOTHOM U
OTHOCUTEJBHOM ). CpaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOIHEHNE pacyeTOB € paiuKaIaMHu.

Pemenne nppanmonanbHbiX ypaBHeHUN. Haxoxnenue 3HaueHU CTereHen
C pauuoHambHBIMU TmoKazareasiMu. CpaBHeHue cteneHeld. IlpeoOpazoBanus
BBIPAKCHUH, COJIEP>KAINX CTEIEHU. PellieHrne nokazaTelibHbIX YPaBHEHUH.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuid JnorapudMa IO TPOU3BOJIBHOMY OCHOBAHHUIO.
[lepexox OT OZHOrO OCHOBaHMS K Jpyromy. BbplunclieHHME W CpaBHEHHE
norapudmos. JlorapudmupoBaHre U MOTEHIMPOBAHUE BbIPAXKEHUH.

[Ipubnn>keHHbIE BEIYUCIEHUS U PEIICHUS] PUKIIAHBIX 3a/1a4.

Peenue norapu(pMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUHA
OcHOBHBIC IOHATHS

@opmynsl  npusBeneHus. Dopmynsl  cnoxeHus. Dopmylsbl  yIBOCHUS.
@opMyJIbl IOJIOBUHHOTO YyTJa.

IIpeoOpa3zoBaHus NpOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHUI

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUYECKUX (DYHKLIUN B MPOU3BEACHUE
U TPOU3BEACHUS B CYMMY. Bwipaoicenue mpucoHoMempuyeckux QyHKyui uepes
MAH2EeHC NOJIOBUHHO20 APSYMeHmA.
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IIpocrenmmue TPUTOHOMETPHUUYECKHUE YPaBHEHUS. IIpocmeuwue
MpucoOHOMempuyeckue HepaseHcmaa.

OOpaTHble TpPUTrOHOMeTPHYeCcKHe (YHKUMH. APKCHUHYC, apKKOCHHYC,
apKTaHT€HC.

IIpakTH4Yeckue 3aHATHS

PamukanbHBIE METOA W3MEPEHUS YIJIOB BpALICHUS U CBSI3b C I'PAalyCHOU
MEPOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYNBI  CIIOXKEHMS,
yIBOEHUS, IMpeoOpa3oBaHWE CyMMbl TPUTOHOMETPUYECKMX (DyHKUUN B
IpOU3BENIEHUE, IpeoOpa3oBaHUE TPUTOHOMETPUUECKUX (QYHKIUH B CymMmy.
[Ipocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUUYECKHE (DPYHKIMU: APKCHUHYC, apKKOCUHYC,
apKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKHA

@Oynknuu. OO0nacTh oOmpeaesieHus W MHOXKECTBO 3HayeHuM; Trpaduk
(GyHKUIHH, TOCTpOEHUE TpauKoB GYHKUNHU, 33]JAHHBIX PA3IMYHBIMU CIIOCOOAMH.

CpoiictBa  (pyHKuMH.  MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb,
OTPaHUYECHHOCTh, MEPUOAUYHOCTh. [IpoMexkyTku Bo3pacTaHUsi U YOBIBaHUS,
HauOoJIbllIee W HaWMEHbIEEe 3HAYEHHUSA, TOUKH JIKCTpemyma. ['paduyeckas
uHTepnperanus. I[lpumepbl (QYHKIIMOHANBHBIX 3aBUCUMOCTEH B peajbHBIX
mpolieccax U sBNEeHUsAX. ApudmeTrueckue onepauu Haj QyHkiusmu. CroxHas
bynkuus (komnosuius). Ilonsamue o Henpepvl8HOCMU YHKYUU.

Oopatnble ¢Qynxkuuu. Obnacms onpedeieHus U 001ACMb  3HAYEHULL
obpamuou gyuxyuu. I pagux oopamnoti pynkyuu.

CreneHnHble, mnoKa3aTejbHble, JorapupMuieckne, TPUrOHOMETPHUYECKHUE
(pyHKuMH.
OOparHbie TPUrOHOMeTPpHUYecKHEe PyHKIMH

Onpenenenue QyHKIUNA, UX CBOMCTBA U TpaUKH.

[IpeoOpazoBanusi rpaduxoB. IlapannenbHbli MEPEHOC, CUMMETPUS
OTHOCHUTEIBHO OCEM KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hadajla KOOPJAUHAT,
CUMMETPHUSI OTHOCUTEJIBHO NPSIMOM Y=X, PacTsHKEHUE M CXKaTUE BJAOJb OCEU
KOOpJIMHAT.

IIpakTHyeckue 3aHATHS

IIpumepsl 3aBUCHMOCTEN MEKY IEPEMEHHBIMU B PEAIBHBIX IIPOLIECCAX UX
CMEXHbIX quciuiuivH. Onpenenenne Gynkuuid. [loctpoenue u yteHue rpapukoB
dbynkuuii. HWccnenoBanme ¢ynkiuu. CBoiicTBa JWHEWHOW, KBaJApPAaTUIHOM,
KyCOYHO-JIMHEHHOW U  JpoOHOo-nuHeHoW  ¢yHkuuid. HenpepbiBHbIE U
nepuoanyeckue QyHkuuu. CoiicTBa U rpaduku CUHyca, KOCUHYCa, TAHTE€HCA U
KoTtaHreHca.  OOparnble  QyHkuum v ux  rpadpuxku.  OOpaTHbIe
TpuroHomerpuueckue  ¢Qynkuuu. IIpeoOpazoBanuss rpaduka  QyHKUMU.
["apmonunueckue kosieOanus. [Ipukiaanbie 3a1auu.

10



[TokazarenbHble, JOorapupMUUECKHe, TPUTOHOMETPUUECKUE YPaBHEHUS U
Hepasencmea.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

MocaenoBareabHocTu. CrocoObl 3aaHMs W CBOMCTBA UHMCIOBBIX
nocienoBarenbHocTe.  [lowamue o npedene  nocneo0o8amenbHOCHIU.
Cywecmegosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008aAMeNlbHOCHU.
CyMMmupoBaHue MOCJIEA0BATENBHOCTEN. beckoHeuHo yObIBaromIast
reOMETPUYECKAS MPOrPECCUs U €€ CyMMa.

IIpousBoanasn. [loHsTue o mpou3BoHON QYHKIIMHU, €€ T€OMETPUUCCKUI U
busznyeckuil  cMbICI. YpaBHEHHE KacaTenbHOM K Tpaduky (QPyHKIUU.
[Ipon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHUA, 4YacTHblE. [Ipou3BoIHbBIC
OCHOBHBIX  3JeMeHTapHblX  (QyHkiuil.  [IpuMeHeHue  TPOU3BOIHOM K
uccinenoBaHuio PyHKIUA U TocTpoeHuto rpadukoB. [IpoussooHvie obpamuou
dyHKyuu u KoMno3uyuu QyHKyuu.

[IprMepbl MCHOJIB30BAaHUS MPOU3BOJHOW IS HAXO0XKICHUS HAWIYYLIETO
penieHns B NPUKIAIHBIX 3aJadax. Bropas nmpou3BoaHasA, €€ T€OMETPUYECKUN U
dbuzmyeckuit cmbici. HaxoxaeHue ckopocTd i Ipoliecca, 3aJaHHOTO
(bopMysoil U rpaduKOM.

IlepBooOpa3nass u mHTerpas. [IpuMeHeHue ompeAesIeHHOr0 WHTErpana
JUIA HAaXOXKJICHUS IUIOAAM KpUBOJMHEMHOW Tpaneuud. Popmyna HproToHa-
Jleitonuna. [IpuMepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.

IIpakTHyeckue 3aHATHS

YucnoBas MOCIEI0BATENLHOCTh, CIHOCOOBI €€ 3a/laHusl, BBIYUCICHUS
WICHOB 1ocienoBareabHocTH. [Ipenen mocienoBaTenbHOCTH. beckoHE4YHO
yOBIBarOIIasi TeOMETPUYECKasi TPOTPECCHsL.

[IponsBonHas: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI IIPOU3BOJIHOM.

VYpaBHeHue kacatenbHOM B oOuiem Buje. I[lpaBuna u  opmynsl
nuddepenuupoBanus, TabMWIa MPOU3BOJHBIX  AJIEMEHTApHBIX  (YHKIIUIL.
HccnenoBanre GyHKIMHU € TOMOIIbIO TPOU3BOAHON. Haxoxaenne HanbopIero,
HAaUMEHBIIIEr0 3HAYEHUS U SKCTPEMAJIbHbBIX 3HaUCHUN (PYHKIIUH.

WNurerpan u nepoodpaznasd. Teopema Hotorona- Jleitonuna. [Ipumenenue
WHTErpaja K BBIYUCICHUIO (U3MUECKUX BETMYUH U TUIOIIAICH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHUs U cHMCTeMbl YpaBHeHU#. PanoHanbHble, UppaliiOHaJIbHbIC,
IIOKa3aTeIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX pelieHus (pa3noKeHue Ha MHOXKUTENH, BBEJCHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpa)uueCKUil METON).

HepasencrBa. PanumoHnanbHble, HppalMOHAJIbHBIE, TOKAa3aTENbHbIE W
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue CBOMCTB W rpaukoB (QPYHKIUIA MPH PpPeLICHUH
YpaBHeHUil M  HepaBeHcTB. Meton wuHTerpaioB. WM3o0pakeHue Ha
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KOOPAMHATHOM IUIOCKOCTHM MHOKECTBA PELICHWW YPAaBHEHMM W HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaagubie 3a1a4u

[IpruMmeHeHne MaTeMAaTUYECKUX METONOB JUISl PELICHMS COIEPKATEIbHBIX
3aJ1a4y U3 pa3auvHbIX 001acTel HAyKH U MPAKTHUKHU.

NHTtepnperanus pe3ynbTaTa, yu4eT peallbHbIX OTPAHUYEHUMN.

IIpakTu4eckune 3aHATHS

Kopuu ypaBuenmii. PaBHOCuiIbHOCTH ypaBHeHui. IIpeobOpazoBanue
YPaBHCHUU.

OcHOBHBIE NTPUEMBI PELICHUS YPAaBHEHUH. PellieHne CUCTEM ypaBHEHU.

Hcnonb3oBanue cBOMCTB U rpaduKoOB PYHKIIUMA 171 pelieHns] ypaBHEHUN U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM
JIeMeHTbl KOMOUHATOPUKH
OcHOBHBIE TIOHATHST KOMOWMHATOPHKH. 3aJaud Ha TOJICYET YHUCia
pa3MellIeHni, IepecTaHOBOK, coueTaHui. Perienue 3a1a4 Ha nepedop BapuaHTOB.
®opmyna Ounoma HeroToHa. CBoiicTBa OMHOMHHAJIBHBIX KOI(P(HUIIUESHTOB.
Tpeyronbauk [Tackas.

JJIeMEeHTbI TEOPUH BEPOSITHOCTEIA.

Co0bITHS, BEPOSITHOCTh COOBITHS, CIOKEHUE U YMHOKEHHE BEPOSITHOCTEH.
Ionuamue o nezasucumocmu cobvimutl. JJuckpemuas ciy4aunas 6eiuduHa, 3aKoH
ee pacnpeoenenus. Yucnenuwvie Xxapakmepucmuku OUCKDEMHOU CIYYaAUHOU
senuyunsl. Ilonsmue o 3aKkone OOIbUIUX YUCEI.

JJIeMeHThI MATEMATHYECKOH CTATUCTHKH.

[IpencraBienure gaHHBIX (TaOJUIBI, JUArpaMMbl, TpaQuUKH), ceHepalbHasL
COBOKYNHOCMb, 8blOOpKA, cpednee apugmemuueckoe, meouara. lloHsTue O
3a0auax Mamemamuideckou CImamucmuku.

IIpakTHUyeckue 3aHATHS

Uctopus pa3Butusi KOMOMHATOPUKU, TEOPUS BEPOSTHOCTEW M CTATUCTUKU
U WX POJb B Pa3IMUHBIX cepax YeOBEUEeCKON kKu3HeaesTeabHoCTH. [IpaBuia
KOMOMHATOpUKHU. PerieHne KoMOMHATOPHBIX 3ajaad. Pa3mernieHus, couetanus u
niepectaHoBkU. bunom HeroTroHa u tpeyronpuuk [lackans. [Ipuknannsie 3anayn.

Knaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOWCTBA BEPOSTHOCTEW,
TEOpeMa O CyMME BepOsSITHOCTEH. Brrumcienue BeposiTHocTel. [IpuknagHbie
3amauu. [IpencraBnenue 4ncinoBbixX gJaHHbIX. [IpuknaaHbie 3aqaumn.

I'EOMETPUA
IIpsiMbIe M IUIOCKOCTH B IPOCTPAHCTBE.

B3aumMHoe pacnionokeHue 1ByX NpsiMbIX B ipocTpaHcTse. [lapaiuienbHOCTh
npsMon U 1ockoctu. IlapautenbHOCTh 1UIOCKOCTEHR. [lepneHIuKyIsIpHOCTH
IpAMON U IUIOCKOCTU. IlepneHauKyIsip ¥ HAaKJIOHHAsA. YTOJ MEXIY INPSIMOH U
TUIOCKOCTBIO. JIByrpaHHbIit yroJ. Yron MEXKIY TUIOCKOCTSIMH.
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[lepneHAUKyISPHOCTD IBYX MIIOCKOCTEM.

['eomeTpuueckue  mpeoOpa3oBaHHUA  MPOCTPAHCTBA:  MapauIeIbHBIN
IIEPEHOC, CHMMETPHSI OTHOCHUTEIJIBHO INIOCKOCTH.

[TapannensHoe npoekTupoBaHue. Ill1owadsb opmo2oHANLHOU HPOEeKYUU.
N300paskeHne MpoCTPaHCTBEHHBIX QUTYD.

MHororpaHHuKHu

Bepmmnel, pebpa, rpaHu MHororpaHHuika. Paszsepmka. Muocoepanmbie
yenvl. Boinykavie muozoepannuku. Teopema Jdinepa.

[Ipusma. Ipsimas u nakrounaa npusMma. llpaBuiibHas npusma.

[Mapannenenunen. Kyo.

[Tupamupa. [IpaBunpHas nupamuga. Y ceueHHas nmupamuaa. Terpasap.

CummeTtpus B KyOe, B apajieJenunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MBbI ¥ ITAPAMU/TBI.

[IpencraBinenre o0 MNpaBUIBHBIX MHOTOTPAaHHUKAxX (TeTpasape, Kyode,
OKTa’pe, A0JEKAdIPE U UKOCADIPE).

Tesia ¥ IOBEPXHOCTH BpallleHUS

Hunuuap v KoHyc. YcedeHHbIM KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasyromas, pa3BepTka. (OceBble CEUEHUsT U CEYCHHS,
IapajijieJIbHbIE OCHOBAHUIO.

[Iap u cepa, ux ceuenns. KacarenpHas miockocts Kk chepe. Mi3mepenust

B reoMeTpuu. O6bem u ero usmepenue. MHrerpanbHas ¢opmyna oObema.
@opmynbl  o0bemMa Ky0a, MPSMOYTOJBHOTO TMapajuleNieluIeia, MpPU3MBI,
nuinHapa. PopMynbl o0beMa mnupamuabl U KoHyca. DopMyibl  IUIOIMIAIA
MOBEPXHOCTEN LHUIMHApPA U KOHyca. Dopmyibl o0beMa 1apa U mionaan cepsl.
[Togo6ue ten. OTHOLIEHUE TUIONIaAeH TOBEPXHOCTEN U 00bEMOB MOI00HBIX TEI.

KoopauHarsl U BeKTOPHI.

[IpssiMmoyronbHasi(IekapToBa) CHUCTEMAa KOOpPAMHAT B  IPOCTPAHCTBE.
dopmysia pacCTOSTHUSA MEXIY ABYMs TOUKaMHU. YpaBHEHUE CPepbl, MIOCKOCTU U
MIPSIMOM.

Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA 4yuCIo. Pa3nokeHue BEKTOpa MO HAPaBJICHUAM. YTOI
MexXay AByMs BekTtopamu. [Ipoexkuusi Bexktopa Ha ocb. KoopauHaTel BekTOpa.
CkansipHoe TpOU3BEACHUE BEKTOPOB. MCMOIb30BaHME KOOPJAWHAT M BEKTOPOB
[IPY PELICHUU MATEMAaTUYECKUX M IPUKIIAJAHBIX 3a/1a4.

IIpakTHyeckue 3aHATHSL.

[Ipu3Haku B3aMMHOTO PACIOJOKEHUS TPSAMBIX. YTOJI MEXAY MPSIMBIMH.
B3anMHoOe pacnonoxkeHne nNpsiMbIX U IIOCKOCTEN. [leprnenauKyisip U HaKJIOHHas
B MOJIKOCTH. YTOJ MEXKAYy NOpSMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
pACIOJIOKEHUU MIPAMOM U IIOCKOCTU. TeopeMa 0 TpEX NMepIeHAUKYIIspax.

[Ipu3Haky U CBOKCTBA MAPAJUICIIBHBIX U HEPIIEHANKYIAPHBIX INIOCKOCTEN.

PaccrossHne OT TOYKM OO0 TUIOCKOCTH, OT TIPAMOM [0 IUIOCKOCTH,
PACCTOSTHUE MEXKY MIIOCKOCTSIMU, MEXKY CKPEIIUBAIOIIUMHUCS MPSIMBIMU ,MEXKTY
MIPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[TapannenbHOE NPOEKTUPOBAHWE M €r0 CBOWCTBA. TeopeMa O IUIOMIAAn
OPTOTOHAJIBHOM  MNPOEKIMM  MHOIOYTOJbHUKA. B3auMmHOE  pacmnosoxkeHue
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POCTPAHCTBEHHBIX QUTYD.

Pasnuunble Buabl MHOrorpaHHukoB. HMx wuszoOpaxkenue. Ceuenus,
pa3BEpTKA MHOTOTPpaHHUKOB. llnomanes noBepxHocTH. Buael cummerpuin B
npoctpaHcTBe. CHUMMeETpus Tel Bpall€HUss U MHOTOTPaHHUKOB. BprunciieHue
II0IIAAEH 1 00BEMOB.

Bekropel. JlelictBuss ¢ BekTopamu. JlekapToBa cucreMa KOOpPAWMHAT B
MIPOCTPAHCTBE.

VYpaBHeHUE OKPY>KHOCTH, cQepbl, IUIOCKOCTU. PaccrosiHue Mexay
ToukaMmH. JIeHCTBUS C BEKTOpaMH, 3aJaHHBIMH KoopauHaTaMu. CkansipHOe
MIPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHME TIPSAMOW U  IUIOCKOCTH.
Hcnonp30BaHre BEKTOPOB IIPU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPUHU.

JIns BHEayAUTOPHBIX 3aHATUH CTYJECHTAM HApsAy C PELICHHEM 3a1ad U
BBINIOJIHEHUS ~ NPAKTUYECKUX  3aJaHUMd  MOXHO  MPEMJIOKUTH  TEMBI
UCCJIEIOBATENLCKUX W pepepaTuBHBIX padOT, B KOTOPBIX BMECTO CEpPHId
OTZEJIBHBIX MEJKUX 337a4 M YNPAKHEHUM NPEIIararoTcs CIOKETHBIE 3aJaHusd,
TpeOyrolre JIUTETbHON paboThl B paMKax OJHOM MaTeMaTUYECKOW CUTYalHH.
OTHU TeMbl MOTYT OBbITh KaK WHJWBUAYAJIbHBIMU 33IaHUSIMU, TaK U TPYHIIOBBIMU
JUIS COBMECTHOT'O BBIIIOJIHEHUS NCCIIEIOBAHMS.

Tembl pedepaToB, HCCIET0BATEIbCKHUX MPOCKTOB
Benukue maTeMaTUKu JPEBHOCTH.
[IprMeHeHUE CI0KHBIX TPOLIEHTOB B SKOHOMHYECKUX pacyETax.
I'eomeTpuueckue Gopmbl B HICKYCCTBE.
CpenHue 3HaY€HUE U UX IPUMEHEHHUE B CTAaTUCTHKE.
BektopHoe 3a/1aHne npsiMbIX U INIOCKOCTEW B TPOCTPAHCTBE.
CrnoxxeHrie rapMOHMYECKUX KOJIeOaHU I
o ®pakTanbl: KpacoTa MaTEMATUKH
e Yucno "m" m ero 3araaka. Bes BcenenHas B yucie 1.
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TEMATHUYECKHAM IVIAH YYEBHOTI'O ITIPEJIMETA MATEMATHKA

Buj yueOHoi padoThI

KoauuecTBO 4acos

IIpoduim npodeccnoHaTLHOIO
00pa30BaHUA — €CTECTBEHHO-

HAY4YHbII
1. 2. 3
Homep
TeMbL AynutopHble 3anaTus. Cojaep:kanue 00yuyeHus CrnenuaabHocth 36.02.01

Bsenenue 2
11 PazButue nmoHsATHA O YHCTE. 8
1.2 Kophu, crenenu u norapuMsi. 12
13 @OyHKIUH, CBOWCTBA UX U IPapUKH. 10
14 VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI. 12
2.1 OcHoBHbIE NOHATUA U GOPMYJIBI TPUTOHOMETPUH 10
2.2. Tpuronomerpuyeckue GyHKIUU U UX TpauKu. 4
2,3.. Tpuronomerpuyeckue ypaBHeHUs U 10

HEpaBEHCTBA.
3.1. [TocnenoBarenbHOCTH 4
3.2. [Ipou3BoHas U ee NPUII0KEHUS 12
3.3 [TepBooOpa3Has 1 UHTETpAI 13
4.1. [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 18
4.2 I'eomeTpuueckue Tena. 16
4.3 N3mepenus B reomeTpun. 16
44. KoopauHaTs! 1 BEKTOpHI. 22
5.1. DneMeHTbl KOMOMHATOPUKH. 6
5.2. DneMEHTBI TEOPUH BEPOSITHOCTEN U 6

MaTeMaTHYECKON CTAaTHCTHKH.
Hroro 179
NunuBuyanbHbIN IPOEKT 4
Koucynbranus 6
[TpomexyTouHas aTTectanus B popMe IK3aMeHa BO 2-0M 14
cemecTpe
Bcero 203
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanm3amuu coaepkaHusi o0meo0pa3oBaTeNbHOTO yueOHOro mpeamera MaremaTtnka B mpezaenax ocBoeHus IIICC3
CIIO no cnenuansHocTH: 36.02.01 Bemepunapus na 6a3e OCHOBHOTO 0011ero oOpa3oBaHMs C IMOIYYEHUEM CPETHEro OOIIero
oOpa3oBaHMsI MaKCUMallbHAs yueOHast Harpy3ka oOydatommuxcs coctasisieT 203 gaca. M3 Hux aynuropHas (00s3aTenbHas ) Harpy3Ka
oOydJaronuxcsi, BKJIIOYAsl MpaKTHUECKHe 3aHATHS - 179 dacoB; BHeayJaUTOpHAs CaMOCTOATENbHAs padoTa CTYACHTOB, BKIOYAs
WHIMBHUIYaJIbHBIN MPOEKT — 16 "yacos.

Cogepxanue yueOHOro MaTepHara, [Inanupyemblie
XapakTepucTUKa OCHOBHBIX BUJOB ®opMBI 1
naboparopHele, pakTudeckue padoter, | OO0beM pe3yJIbTaThl
Ne n/mn JeSITENIbHOCTH (I10 pa3esaM METO/bI
CaMOCTOSITeNIbHBIE PAOOTHI ,4 (mpeameTHbIE 3HAHUS,
o COZIepKaHUsl y4eOHOTO MpeMeTa) KOHTPOJIS
00yJaroImuXcs, MHIUBUIYaTbHBIN IPOEKT MIPEAMETHBIC YMEHUS)
1 2 3 4 5 6
Beenenue
Coaepxanue y4eOHOIro MaTepuaia 2 O3zHakoMIIeHHE c poJiblO | cOPMHUPOBAHHOCTH
Posib MaTeMaTHKHU B HAyKe, TEXHUKE, 2 MaTeMaTUKd B HayKe, TEXHUKE, | IPEJICTaBICHUN O
IKOHOMHKE, HH(POPMALNOHHBIX 9KOHOMHKE, WH(GOPMAIMOHHBIX | MATEMAaTHUKE KaK
TEXHOJIOTUSIX U MPAKTHYECKOM TEXHOJOTUSIX W NPAKTHYECKOW | YaCTU MUPOBOU
AesTeabHOCTH. Llenu u 3anaun u3ydeHus nesATeabHOCTH. (O3HAKOMIIEHHE C | KYJbTYpPbl U MECTE
MaTeMaTHKU IPU OCBOEHUU Ipodeccuil u HeIsIMM M 3aJadaMHd  M3y4YeHHS | MaTeMaTHKU B
cnenuansHoctei CIIO. MaTEMaTHKU pu OCBOEHHUU | COBPEMEHHOMN
npodeccuit CIIO U | IUBUJIN3ALUAN
cnenuansHocTeit CI1O
Pasznen 1 Auredpa 44
Tema 1.1. Coaeprxanue y1eOHOro MaTepuasa - BoimosHeHue apupmMeTnyeckux cpopMupoBaHHOCTH
Pa3Burtne Teopus 4 NEeNCTBUM HaJ YucIaMu, coueTast IIpEJICTaBICHUHN O
NOHATHS O '] ™ [enpie u palOHATLHBIE YHCIA 2 YCTHBIE U TUCbMEHHBIE TPUEMBI. MaTeMaTUYeCKUX YcrHbii
yucIie. 2. JIelicTBHS C OGBIKHOBEHHBIMI 2 - Haxoxnenue ommbok B MTOHATHUAX KaK onpoc
JPOGAMI, JIECATHUHBIMH POGAMH MpeoOpa30BaHUAX U BBIYUCICHUAX. | BOKHEHIINX v }
MaTeMaTUYECKUX THBIN
IIpakTuyeckue 3aHsATHSA 4 areMaTutec c
" MOJEIIAX orpoc
1. JleticTBuS HaJ KOMIUICKCHBIMH 2 a ’ p
. MO3BOJISIFOIINX
yHcliaMu B airebpandeckoit popme m
” ONUCHIBaTh U U3y4aTh
2. JleficTBUS HaJT KOMIUICKCHBIMU 2
. pa3HbIE IPOLIECCHI U IIpoBepka
YHUCJIAMH B TPUTOHOMETPUUYECKON




dbopme. SBJICHUS; TOHMMAaHUE | OTYeTa 1o
CamocrosiTesibHast padoTa - BO3MOKHOCTH IIPaKTUYECKH
o0yyawuuxcst aKCMOMAaTUYECKOI0 paboram.
NuauBuaya bHbINH NPOEKT. 6 IMOCTPOCHUSA
[IpuMeHeHnEe KOMIUIEKCHBIX YHCEN MpH MaTEMaTHYECKHUX [TpoBepka
W3YYEHUU AJICKTPOTEXHUKH. TEOpUi KOHCIIEKTOB

Tema 1.2. 12
Kopun, Copep:kanue y4eOHOIro MaTepuaa
CTeNneHu U Teopus 4 -O3HaKOMIIEHHE C IOHSITUEM - BJIaJeHUE METOJaMHu | Y CTHBIHN
Jorapupm 1.Jlorapudm YyHucIa. CBoiicTBa 2 KOpHsI N-O CTENEHHU, CBOMCTBAMHU JI0Ka3aTelIbCTBA U OTpoc.
bl. JorapugMmoB. OcHoBHOE paJuKaIoB U IPaBUJIaMHU CPABHEHUS | aJlTOPUTMAMHU
JorapuMIUIECKOe TOXKIAECTBO. KOpHE; peuieHus, yMeHue ux | YCTHbBIU
2.IlpeoOpa3oBanue BhIpOKCHU I c 2 -DopMyTUpPOBAHHE OTIPENICIICHUS K | IPUMEHSITD, Orpoc.
norapudmamu. CBOMCTB KOpPHEM; BBIYMCIICHUE U MIPOBOANTD
IpakTHyecKue 3aHATHS 8 CpaBHEHUE KOPHEH, BHITIOJTHEHUE JIOKa3aTelIbHbIC
1. KopHu HarypanbHOHN CTENEHU U3 Yucia 2 IIPUKHAJIKHY 3HAYCHHUS KOPHA. pacCyXaCHU B XOA€
U WX CBOIICTBA. -IIpeoOpa3zoBaHue YUCIOBBIX U penieHus 3aiay.
2. CremneHb c PALMOHAIbHBIMH 2 OYKBEHHBIX BBIPA)KEHUH, -chopMHpPOBAHHOCTH
MokKasaTeJIiIMH, uX cBoucTBa. CremneHu ¢ COZCPKaIlMX paJluKaJibl. IPE/ICTABIICHUH O Oryer o
JEHCTBUTEILHBIMHU ITOKA3aTEISIMHU. -BbInosiHeHHe pacyeToB 1o crocobax onmucaHus BBIITOJIHCHUH
3.JlecsATHYHBIE " HATYpabHBIC 2 (dhopMynaM, coaepKaIum SIBJICHUH peabHOTO MPaKTUYECKHUX
norapumsl.  JlorapupmupoBanue u PalHKaJIbl, OCYICCTBILAA MHupa Ha pabort.
IOTEHIPOBAHHE HEO0OXOMMBIE MMOJICTAHOBKU U MaTeMaTU4eCKOM
4, [TpeobpazoBanue BBIPKECHUH, 2 A3BIKC,
cogepxxauux Jjorapudmel. Haxoxnenue - HCIIOJB30BAHUC
3HaYEHU I norapudmoB 1o TOTOBBHIX
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexon ot KOMITBIOTCPHBIX
OJIHOTO OCHOBAHHS K JIp nporpamm i
4JlorapudmMupoBaHue I/I 2 TIONCKa PCTHCHM
MOTCHIIMPOBAHUE. 3a/1aqH.
CamocrosiTesbHast padora -
00y4arouuxcs
Tema 1.3. 10
®yukuun, | Coaep:kanue yueOHOro MaTepuaJa.
CBONCTBA Teopus 4
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X U 1. ®yuknuu. O6nacTe OmNpeneleHus U 2 - O3HaKOMJIEHHE C TOHSATUEM -BJIaJIeHHe YMECHUEM
rpaguxu. MHOYKECTBO 3Hau€HH; rpaduK (QyHKINU; IIEPEMEHHOH, IIPUMEPAMHU XapakTepu3oBaTh
crocoObI 3aaHus PYHKIUU. 3aBHUCHUMOCTEHN MEXKIY noBejieHue QyHKIUMH,
2.CBoiicTBa (PYHKIIMH: MOHOTOHHOCTH, 2 IIEPEMEHHBIMH. - HCII0JIb30BAHUE Ve rHui
YETHOCTh HEUYETHOCTh, OTPAaHUYEHHOCTH, - O3HaKOMJIEHHE C OIpeIeIIEHUEM MOJTyYCHHBIX 3HAHHUN
NEPUOUIHOCTD. [IpoMexyTKH ¢bynkuuu, GopMyIupoBaHUE €ro. JUISL OTIUCAHUS U onpoc
BO3pacTaHus U yObIBaHUS, HaUOOJbIIeE U - Haxoxnenue o0nactu aHaJlM3a pealibHbIX
HaMMEHbIIEee 3HAYCHUS, TOUKU ornpeneneHus, - O3HaKOMJICHUE C 3aBUCUMOCTEH.
JKCTpeMyMa MOHATHEM rpauKa, OIpeeseHIe c(OpMHPOBAHHOCTH
IIpakTHyecKue 3aHATHA 6 MPUHAIIC)KHOCTU TOUYKH IpaduKy NPEJCTaBICHUN O
1. OOparabie  ¢Qynkuuu. OOnactb 2 GyHxmy. croco0ax onucaHus
ompeneneHuss W 00IACTh  3HAYECHUS - Onpenenenue o popmyie SBJICHUI PEabHOTO Oruer o
obOparnoit ¢yukiun ['padux o6paTHOI NPOCTEHIIIEH 3aBUCMMOCTH, BU/Ia €€ | MHpPa Ha BBITTOJTHCHUH
GyHKIUY. rpaduka. MaTeMaTUIECKOM IPAKTHYECKOM
2.Crenennas, Ioka3aTejbHas U 2 -H3yuenne nonsaTus oOpaTHoi SI3BIKE. paboTHI.
JIOFapI/I(l)MI/I‘IeCKaFI q)yHKHI/H/I CBoiicTBa U (bYHKIII/II/I, OIpeACIICHUEC BUIA U - HCII0JIb30BaHUe
rpaduKu noctpoenue rpaduka oopaTHOM TOTOBBIX
3.Ipocreiiime Ipeo6pa3oBaHHs 2 (GyHKINY, HAXOXKIEHUE €€ 00JIACTH | KOMITBIOTEPHBIX
rpapuKoB orpezeNieHus: M 00JIaCTH 3HAYCHUsT | IPOrpaMM st
CaMoCTOSITe TbHAS paGora - - Onpenenenye TOYKKM Ha rpaUKe | MOMCKA PEIICHHS
oGy4arommxcst 0 €e KOOpJMHATaM U Ha00OpOT. 3azad.
- [locTpoenue rpadukoB cTENEHHBIX
u sjorapuMudeckux GyHKIUH.
Tema 1.4 12
YpaBuenus Copepxanue y4eOHOro marepuaJia.
, Teopus 2 - Pemenune uppanmoHanbHbIX, BJajleHUe
HepaBeHCTB | 1.IlokasarenbHble M JorapudmMuyeckue OKa3aTeabHBIX U CTaHAapTHBIMHU Y CTHBIH
a M UX YpaBHEHHSI ¥ UX PEUICHNE 2 OTapHMUHECKIX YPABHEHHI. IPUEMaMH PELICHUS | ompoc
CHCTEMBI. - Pelleme VDaBHeH UPpalMOHANIBHBIX,
ypaBHe c
IIpakTH4eckue 3aHATHS. 10 MOKa3aTeNbHBIX U
1. Pemienne JIMHEWHBIX W HENMHEWHBIX TPHMEHEHHEM BCEX PHEMOB JIOrapH(pMIICCKHX ITpoBepka
CHCTeM ypaBEeHHi. 2 (pasnokeHus Ha MHOKHTEIH, ypaBHERHit oTUeTa 110
2.JluHeiiHple  HEpaBeHCTBA C  OJHOM BBCICHHUC HOBBIX HCM3BCCTHBIX, - HCNOJIL30BaHME MPAaKTUYECKOM
TepEMEHHOM. Cucrembl  JTUHEHHBIX 2 HOJCTaHOBKH, rpahuecKoro TOTOBBIX pabote
HCPAaBCHCTB. MCTOIIa) . KOMITIBIOTCPHBIX
3. HppammoHnanmpHBle ypaBHEHHS W UX 2 1porpamm, B ToM
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peleHne - Pemienne cucrem ypaBHEHHUI € YHUCye U U ITOMCKa
4. Tloka3zarelbHEIC YpaBHCHUA U HX 2 IPUMEHEHHUEM PA3IMYHBLIX METO/OB. IMyTU pCHICHUA H
PCIICHHC. - PelieHye HEPaBEHCTB M CUCTEM WILTIOCTpalun 5
5.Jlorapudmuueckue ypaBHEHHS U UX 2 HEPABEHCTB C IPUMEHCHHEM pelieHus: ypaBHEHU I
pelieHue. Y HEPaBEHCTB.
Pa3IUYHBIX CIIOCOOOB.

CamocrosiTeJibHast pabora -
o0yyawuuxcst

Pa3znen 2 Tpuronomerpus. 24

Tema 2.1. 10

OcHoBHble | Conep:kaHue y4eOHOT0 MaTepuaia.

nousitust u | Teopus. 6

$hopmy.ibl 1 I'pagycHas u paaraHHasi Mepa yria. - 3yuenue paananHoro Metoja -BJIaJIeHHe YMEHUEM

TPUroHOMe | BpamarensHoe BHKEHUE. 2 M3MEPEHHUS YIJIOB BPAILIEHUS U UX XapaKTepU30BaTh

TPUH Tpuronometrpuyeckue GyHKIHH CBSI3H C TPAJyCHOM MEPOH. noBejieHue (QyHKIUH,
YUCIJIOBOI'O APTYMEHTA. - @OopMyIMPOBAHUE ONPEACIICHUI - HCIOJIb30BAHHE Ve THAL
2.0OCHOBHBIC TPUTOHOMETPHUYCCKUE 2 TPUTOHOMETPHUECKUX (PYHKIIHH — MOJIyYEHHBIX 3HAHUN omhoc
Tox1ecTBa. DOpMyIbl IpHUBEICHUSI. -IIpumeHeHne OCHOBHBIX JUISL OTIMICaHUS U p
3.IIpeobpazoBanme CyMMBI TPUTOHOMETPUYECKUX TOXKIECTB aHaJIM3a peabHBIX
TPUTOHOMETPHUYECCKUX (DYHKIIHIT B 2 JUTSI BBIYKMCTICHUS 3HAUCHUM 3aBUCHUMOCTEH.
IIPOU3BECHNE U HA00OPOT. TPUTOHOMETPUUECKUX (PYHKIMMA 10 | ¢(hOPMHPOBAHHOCTH
IIpakTHYeCKHe 3aHITHS 4 OJTHOM U3 HHUX. MPEJCTABICHUN O
1.ITpeo6pasoBanue TPUTOHOMETPUUECKUX - 3yuenune ocCHOBHBIX OpMYT crocobax omucaHus
BBIpaXKCHUI c HCITOJIb30BaHUEM 2 TPUTOHOMETPUH: HOPMYIT SIBJICHUH PEabHOTO n
OCHOBHBIX TOXKIECTB it hopmyn CIIOKCHUS, YIBOCHUS, Mupa Ha poBepka
IPUBEICHHUS. peo6pa3oBaHUE CYMMBI MaTeMaTHIeCKOM oTderac

. MPaKTUYECKON
2.IlpeobpazoBanre TPUTOHOMETPUUECKHUX TPUTOHOMETPHYCCKUX HYHKIHI B A3BIKE. 6
BBIPQ&KEHHM C TIOMOIIBK)  OCHOBHBIX 2 HPOU3BENICHNE 1 ITPOU3BEIICHNUA B pabote
(hopMyT TPUTOHOMETPHH. CyYMMY H IIPUMCHCHHUC IIpH
CamocrosiTe1bHast padoTta - BBIMUCIICHUN SHAYCHUS
0Gy4AIOLXCsE TPUTOHOMETPUUECKOTO BhIPAKEHUS
Y YIPOIICHUS €TO.

Tema 2.2. 4

Tpuronome | Conep:kanmue yueOHOro MaTepuaJa.

Tpuyeckue | Teopus - O3HaKOMJICHHUE C TIOHATHEM -MCI0JIb30BaAHHE [TpoBepka

¢ynkuuu u | TIpakTHYeCKHe 3aHSI THS 4 00paTHBIX TPUTOHOMETPHUECKUX TOTOBBIX OTYETOB 1O
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170 1. IIpeo6pa3zoBanue rpadukoB 2 GbyHKIUH. KOMITHIOTEPHBIX MPaKTUYECKON
rpaguku. TPUTOHOMETPUYECKHUX (DYHKIUH. - N3ydenue onpeneseHuit pOrpamMm JJIst pabote
2. Boruncnenue o0paTHbIX 2 apKCUHYycCa, apKKOCUHYCAa, MOKCKA PEICHUS
TPUTOHOMETPHUCCKUX (DYHKITHIA. apKTaHIeHca, apKKOTaHI'€Hca YMcia, | 3a7a4
CamocrosiTeJbHas paGora (dbopMynupoBaHHue UX -BJIaJIcHHe YMEHUEM
o0yuawumuxcst - XapaKTepU30BaTh
noBeJIcHUE (HYHKITHHA
Tema 2.3. 10
Tpuronome | Conep:xanue yaeOHOIro MmaTepuasa.
Tpuueckne | Teopus 2 - Pemienue o ¢popmynam u BJIa/IeHHE
ypaBHenus | 1.IIpocreiimue TPUTOHOMETPUUYECKHUE 2 TPUTOHOMETPUYECKOMY KPYT'y CTaHIAPTHBIMU YcrHbiit
H YpaBHEHUS U UX PEIICHUE. IPOCTEHIIINX TPUTOHOMETPHUECKUX | IIPUEMaMH PELICHUsT | OImpoc.
HEPaABCHCTB HpaKanec]cne 3aAHATUSA. 8 ypaBHeHHfI. TPUTOHOMCETPHYCCKHUX
a. 1 Pemenue IPOCTENIIHNX 9 - [Ipumenenne 00MMX METOIOB YpaBHEHUH
TPUIOHOMETPHUECKUX yPABHEHHI pelieHrs ypaBHeHUH ( IPUBEACHHUE | - HCIOJIb30BaHHE
2 Pemtenue TPUTOHOMETPUUECKUX K HHHCfIHOMy, KBaaApaTHOMY, MCTO T'OTOBBIX
YpaBHEHHHl  METOJOM  CBENEHHS K 2 Pa3yIoKEHUsI HA MHOXKHUTEIIH, KOMITbIOTEPHBIX
KBaJIpaTHOMY. 3aMCHbI HepeMeHHOﬁO Ipu nporpamMmm, B TOM
3.Pemenue TPHTOHOMETPHUYCCKHX pEeUIeHUU TPUTOHOMETPUUYECKHUX YHUCIIE U JJIs1 IOMCKA IIposepka
YpaBHEHUH METOAOM  pa3JIOKEHUsl Ha 2 YPaBHCHHH. IIyTH pCIICHUA 1 oraerano
MHEOIKHTE]IM. -VMeHHe 0TMEUaTh Ha Kpyre WILIFOCTPAIUH TIPaKTIIECKON
4. Pemenne  TpUroHOMETPUYECKUX PemeHHs POCTEHIIHNX pelICHHs ypaBHCHUH padote
YpaBHEHUH C HCHOJIb30BaHUEM (QOpMyI 2 TPUTOHOMETPUIECKHUX HEPABCHCTB.
TPUTOHOMETPHH.
CamocrosiTesbHASA paGora
00y4aIoIUXCs )
Paznea 3. Havyaja maTeMaTH4eCKOro aHaJM3a. 16
Tema3.1 4
ITocaenosa | Copep:kanmue y4eOHOro MaTepuaJa.
TeabHOCTH. | Teopus 2 -O3HaKOMIJIEHUE C TOHATHEM CdopMupoBaHHOCTH
1.Hucnosas MOCJIeI0BATENBbHOCTD. YUCJIOBOM MOCJIEI0BATEIbHOCTH, MpeJICTaBICHU 00
CrocoObl  ee 3aJaHusg M CBOWMCTBA. 9 crocodamu ee 3aIaHus, OCHOBHBIX ITOHATHSIX VY CTHBIH
Boruucnenue YJICHOB YHCIIOBOM BBIYHCIICHUSIMH €€ YICHOB. MaTeMaTU4eCKOoro orpoc
MIOCJIEZIOBATEIHLHOCTH. - O3HaKOMIJIEHHUE C TIOHSATUEM aHanM3a
IpakTHyeckue 3aHITHSA 2 npezesia Mnocie10BaTeIbHOCTH.
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TToustue 0 npeaene
MOCJIeI0BATEILHOCTH. Boruucnenue 2 Tposepia
Ipezelia Mocye10BaTeIbHOCTH oraera o
MPaKTUYECKON
CamocrosiTeJibHAsA pabora
- pabore
00y4aronuxcs
Tema 3.2. 12
IpousBoan | Teopus 4
as U ee 1.IIpousBoaHas 1 ee PU3NUECKUI CMBICIT. - O3HaKOMJIEHHUE C ITOHATUEM CdopmupoBaHHOCTB | Y CTHBIN
NpuIoKeHu | [Ipon3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX 2 MIPOU3BOJHOM. IpeJicTaBIeHU 00 onpoc
| GbyHKIHIH. - N3yuyenue u popmynupoBaHue €€ | OCHOBHBIX TOHATHUSIX
2. IIpaBuna i depeHpoBaHus 5 MEXaHUYECKOI0 U TEOMETPUUYECKOTO | MATEMaTHYECKOTO
CYMMBI, TPOU3BEJICHUS U YACTHOTO. CMBICIIA. aHanusa.
IpakTHYecKHe 3aHSTHA. 8 - CocTaBieHHE ypaBHEHUS - BJIaJIecHUe YMEHHUeM
1. Haxoxnenue npoﬂgBo;[Hof/i OT CYMMBI, 2 KacaTeIbHOU B 00IIEM BHIE. XapaKTCpU30BaTh
IIPOU3BEACHMUS U YACTHOIO. - YcBoeHune IIpaBUI IIOBCACHUC q)YHKHHﬁ.
2 Pemenue 3a1a4 Ha NPUMEHEHUE HHq)(bCpCHHHpOBaHHﬂ, Ta6JII/IIII>I - HCII0JIb30BaHHU¢E
¢usnueckoro u TeOMETPHIECKOTO 2 MIPOU3BOIHBIX AIIEMEHTAPHBIX MOJIyYEHHBIX 3HAHUI
CMBbICJIa TPOU3BOTHOM. (bYHKIII/Iﬁ. JUIL OITMCAaHUs 1 IIpoBepka
3.Haxoxnenue HanOOJIbIIIETO 51 - IIpoBesienne ¢ OMOMIBIO aHaJln3a peabHbIX OTYETOB 1O
HAaUMEHBIIET0 3HAaYeHUs (QYHKUUU U 2 IPOU3BO/HON HCCIICA0BAHNUS 3aBHCHMOCTEH. MPAKTUYECKOU
JIOKAJIbHBIX SKCTPEMYMOB. yHKIMH, 3a1aHHOI HOPMYITOH. pabore.
4 UccnenoBanue (YHKIMU C TIOMOIIBIO
MPOU3BOJHOM M TOCTpPOEHUE Tpaduka 2
GbyHKIIH.
CamocrosiTe/ibHAA pabota
00y4aIoIUXCs )
Tema3.3. 11
IlepBoodpa | Conep:xanue yueOHOTo MaTepuaJia.
3Has u | Teopus 4 O3HakoMJIEHUE C IOHATHEM copmupoBaHHOCTH
HHTErpaJ 1.IlepBooOpa3Hast 1 HeONpeIeICHHBIN WHTETpaJia ¥ IepBOOOPa3HOM. MpeACTaBICHUH 00
uHrerpai. PopMyIbl U IpaBuia 9 N3yuenune npaBuia BEIYUCICHUS OCHOBHBIX MTOHSTUSX
WHTErpupoBaHus. Meron epBOOOPA3HON U TEOPEMBI MaTeMaTUIECKOI0 YcrHbIi
HEIMOCPEICTBEHHOT0 MHTETPUPOBAHUSL. Herotona-Jleitoaua. aHanIM3a u ux onpoc
2.0mnpeneneHHbId HHTETPAJ U €ro 5 -Pemenue 3ana4 Ha CBA3b CBOMCTBAX.
cporictBa. @opmyina HeroTtoHa — MepBOOOpa3HOM U €e TPOU3BOJHON, | - BJIAJAEHHH
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JleitbamIA . BBIYMCIICHHUE TIEPBOOOPA3HON JIJIst yMEHUEM
IIpakTHYeckne 3aHATHS. 7 JTaHHOM (PyHKITHH. XapaKTepU30BaTh
1.MeToa MOACTAHOBKH I HAXOXIEHUS 5 - Pemenue 3a1au Ha npuMeHeHHE noBesieHue QyHKIUH.
HEONPEIeJICHHOTO HHTErpara. WHTEeTrpaJia Jyisl BBIYUCICHUS - HCNI0JIb30BAHUE
2.MGTOI[ IMOJICTAHOBKH [JII HAXOXJICHUS (bl/ISI/ILIeCKI/IX BCJIIMYHUH U HJ'IOH.[&I[G?I IMOJIYYCHHBIX 3HAHUHU
OINPENICIICHHOT'O MHTETpaIa. 2 A ONIUCaHKA 1 IIpoBepka
3.I'eoMeTpuuecKuii CMBICTT 2 aHajnnsa pealbHbIX OTYETOB 110
OIIPEICIICHHOT0 NHTETpaa. 3aBMCUMOCTCU MPAKTUYECKOU
4. BebluuciieHHe IUIOHIAJEH  IUIOCKUX 1 pabore.
¢buryp.
CamocrosiTeJibHAst pabora
o0yvyawuuxcst i
NuauBuaya bHbIA NPOEKT 4
e Benukue MaTeMaTUKH IPEBHOCTH.
e [IpuMeHeHHE CIOXHBIX MPOILIEHTOB B
SKOHOMMYECKUX pacyérax.
e [‘eomerpuyeckue GOpMBI B UCKYCCTBE.
e (Cpennue 3HAUYCHHUE U UX MPUMEHEHUE
B CTaTHCTHUKE.
e BekropHoe 3agaHue IpSAMBIX WU
IJTOCKOCTEM B MTPOCTPAHCTBE.
e (CroxeHue rapMOHUYECKHUX
KoseOaHui
e ®dpakTansl: KpacoTa MaTEeMAaTHKHU
Uucnmo "m" wm ero 3aramka. Bes
BCEJICHHAs B YUCJIE TT.
2-ii ceMecTp
Pasznen 4. | 'eomeTpusi 84
Tema 4.1. | Coagepxanue MaTepuaJa. 12
IIpsimbie | Teopus 10 -O3HaKOMJIEHHE C MIOHATUEM - BJIaJICHHE
" 1. AKCHOMBI W CIEJCTBUS CTEPEOMETPHHU. MapajuieTbHOTO MTPOCKTUPOBAHKS M | OCHOBHBIMU
IUIOCKOC | B3auMHOe  pacronokeHue  OpsMbIX U 2 €ro CBOMCTBAMH. MOHSATUSAMHU O VYcerHbiit
TH B TJIOCKOCTEH B TPOCTPAHCTBE. DopmyIHpPOBKA MTPU3HAKOB TJIOCKHUX U OIpoc
npocrpa | 2.IlapannenbHOCTh MPSMBIX, IPSIMOM U 5 B3aMMHOTI'0 PaCHOJIOKEHUS MPSAMBIX | MPOCTPAHCTBEHHBIX
HCTBe TIJIOCKOCTH. U TUIOCKOCTEH. TEOMETPUUECKHUX
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3.I1apannenbHOCTh MIIOCKOCTEH.

- Pacnio3naBaHue Ha yepTexax u

durypax, ux 3aaa4d u

[NapannenbHOe MPOESKTUPOBAHUE U €TO 2 MOJIEJIAX Pa3IMYHBIX CITy4acB 3ajay C
CBOWCTBA. B3aUMHOTO PACIIOJIOKEHHS IPSIMBIX | IPAKTUYECKUM
4 TleprieHAUKYIAPHOCTH MPSMBIX, U IUIOCKOCTEH, apryMEHTUPOBAHUE | COJEPIKAHUEM;
HEePHIEHANKYIAPHOCTD MIPSIMOM U IJIOCKOCTH. 2 CBOMX CYXKICHHM. - BIIaJICHUE METOJIaMU
HaxnoHHas K MI0CKOCTH U €€ POEKI K. - @OopMyIMPOBAHUE ONPEACIICHUM, | JOKA3aTEIbCTB U
5.Teopema o Tpex neprneHauKyspax. 2 IIPU3HAKOB U CBOWCTB aJITOPUTMOB
IIpakTuyeckue 3aHsATHS. 8 HapaICIbHbIX U peuicHus;
1.Pemenue 3a1ay Ha IPUMEHEHHUE aKCUOM U NEPIEHANKYIIPHBIX IUIOCKOCTEM, - YMEHHE Uux
CJIEACTBHI CTEPEOMETPUH, MAPALICIbHOCTh 2 JBYTPAHHBIX U JMHEUHBIX YIJIOB. IIPUMCHSITD,
MPSAMBIX U ILUIOCKOCTEMH. - HpI/IMeHeHI/Ie IIPU3HAKOB U - IOHUMaHue
2. PemeHue 3ajad = HAa MCIIOJIb30BAHHE CBOWCTB PAaCIIOJIOKEHUS MPSMBIX H | BO3SMOXKHOCTH
NpU3HAKA TEPIEHIUKYIAPHOCTH NPAMOH M 2 IJIOCKOCTEH IPH PellleHnH 3a/1a4. aKCHOMATUYECKOTO Iposepka
IOCKOCTH. - Pemenue 3a1a4 Ha BEIYMCIICHHE HOCTPOEHUS OTHCTOB IO
3 PelicHne  3a1ad  Ha  MCIIONB30BAHHC I€OMETPUYECKHMX BETUYMH. - MaTeMaTHIECKHX TIpaKkTHHCCKON
TEOPEMBI O TPEX NEPIECHIUKYISIpax. 2 DopmyHpoBaHKE U TEOpHH. pabore
4 Pemenne 3agad  Ha  HCHOJIB30BaHUE AOKA3aTEILCTBO OCHOBHBIX TCOPEM
pHU3HaKa HEePIEeHIUKYISIPHOCTH 2 0 PaCCTOAHMAX (TeOpeM
IOCKOCTEIA. CYIIECTBOBAHHUS, CBOMCTBA)
CamocrosiTebHAast padora ) - llpumenenne Gopmy: 1 Teopem
o6yuaromerocst IUTAHUMETPUH VIS PELIeHUs 3ajay.
1.MsroroBnenne Mojeneil K yKa3aHHBIM -IIpumeneHHe TeoprH s [Tposepka
3aJa4aM 110 JTaHHOH TeMe. 060CHOBAHNS TOCTPOCHHH 1 TabIMIL 1
BBIUUCIICHUH. MoJIeIei.
2 ApryMeHTHpOBaHUE CBOUX
CYXKJICHUH O B3aUMHBIX
PacIoyIOKEHUH MPOCTPAHCTBEHHBIX
¢buryp.
Tema 4.2. 18
I'eomerp | Conep:kanue yueOHOro MaTepuaJa.
nyeckue | Teopwsi. 10 Onucanue U XxapakTepUCTHKA BJaJieHHe
TeJia. 1.IIpu3ma u ee snementsl. [lapannenenunen pa3IMYHBIX BUIOB OCHOBHBIMU
Y €r0 CBOWCTBA. MHOTOI'PaHHHUKOB, IEPEUNCIICHUE UX | TIOHATHSIMHU O .
2.Ilupammuna u ee osnemeHThl. CBoMCTBa 3JIEMEHTOB U CBOMCTB. IIJIOCKUX U Y CTHbIH
CeUeHH MUPaMUIbI, napayiebHbIX -M300pakeHrne MHOTOTPAaHHUKOB M | IIPOCTPAHCTBEHHBIX onpoc
OCHOBAHHIO. BBITIOJTHEHUE ITOCTPOSHHS Ha TeOMETPUIECKUX
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3.wmaap u ero osaemeHThl. CedeHUs

HUJIMHAPA MIOCKOCTBIO.

4.Konyc u ero snemeHntbl. CeueHUs: KOHyca
IJIOCKOCTBIO.

5.IIlap m ero nsnementsl. CeueHus mapa
IJIOCKOCTBIO

M300paKEHUAX B MOJIEISIX
MHOT'OTPaHHUKOB.

-ITocTpoeHue nmpocTennx ceYeHU
Ky0a, IpU3Mbl, MTUPAMHUIBI.

- [Ipumenenue GhakToB U CBEICHUIM
13 MJIAaHUMETPUHU.

¢durypax, ux
OCHOBHBIX CBOMCTBAX;
chopMHUPOBAHHOCTH
YMEHUS Pacro3HaBaATh
r€OMETPUYECKUE

IIpakTHYecKne 3aHATHS. 6 - XapakTepucTUKa CUMMETPUHU Tell | GUTyphl HA YepTexax,
l.Pemienrie 3amay Ha pacyeT 3JIEMEHTOB 2 BpamcHuA 1 MHOIOTpaHHMKOB. MOJCIIAX U B
[IPU3MBL U IIUPAMULEL. - Ucnonp3oBaHue HpI/IO6peTeHHBIX PpE€aJILHOM MHUPE; HpOBepKa
2.Pemienne 3amay Ha pacyeT 3IIEMEHTOB 2 3HaHuU JUIA HCCIICOBAHNA 1 - IpUMEHEeHue OTYETOB 110
IHITMHAPA U KOHYCA. MOJICTIMPOBAHUS HECIIOKHBIX 3a/1a4. | U3YYECHHBIX CBOMCTB IPAKTUIECKOI
3 Pemenue 3amau Ha pacueT 3JIEMEHTOB 2 -M300paeHne 0CHOBHBIX TCOMCTPHICCKHX pabore
KPYTJIBIX Tell MHOTOT'PaHHUKOB U BBIIIOJIHEHUE ¢buryp u popmyan as
CaMOCTOATENLHAN padora PHUCYHKOB I10 YCJIOBUSM 3aj1ad. pelieHus
o6yuaomerocs 2 - 300paskxeHne OCHOBHBIX KPYIJIBIX | T€OMETPUUYECKUX
TIpaBHIbHbIC MHOTOrPaHHHKH _ 2 TEJ U BBIIIOJHEHUE PUCYHKA 10 3ajad 1 3a71a4 ¢
U3TOTOBJIEHHE UX MOJIETIEH. YCJIOBHIO 3a/1a9H. HPAKTHHCCKIM IIposepka
COJACPpKaHUEM MOI[CJIeﬁ
Tema 4.3. 18
H3smepen | Conep:kanue yueOHOro MaTepuaJa.
us B Teopus. 8 -O3HaKOMJIEHHE C OHATUSAMU - BJIaJIeHHe
reomerp | 1.00beM u ero msmepeHue. MHTerpanbHas 5 IUIOIIAN U 00beMa, aKCHOMaMHU U OCHOBHBIMH
HH dopmyna oobema CBOMCTBaMH. MOHATUSIMU O
2.®opmynel 00beMa Ky0a, MPSIMOYTOILHOTO 5 -Pemenue 3ana4 Ha BeIYUCIIEHNE IIJIOCKMX U
napajuiejicnunena, Ipru3Mbl, MUIHMHIPA. omaei miockux Guryp ¢ NPOCTPaHCTBCHHBIX YcerHbIi
3.DopMyJIBI IUIOIIAH HOBEPXHOCTEN ) IIPUMEHEHUEM COOTBETCTBYIOIINX reOMETPUUYECKUX onpoc
LMIMHIPA U KOHYCA. dbopmyn u GpakTOB U3 TUTAHUMETpUU. | PUTypax, UxX
4.®opMynmel  o6bEMa IIapa M IUIOMIAIH ) -M3yuenune TeopeM 0 BBIUYUCIICHUN OCHOBHBIX CBOMCTBaX;
chepsL. 00BEMOB MTPOCTPAHCTBEHHBIX TEJI, -
TpaKTHYeCKHe 3aHSTHSI 8 pelIeHre 3a1a4 Ha IPUMEHEHNE c¢(pOopMHPOBAHHOCTDH
1.Pemenue 3agay Ha BbIUUCIEHHE O00OBEMA (hopMyI1 BEIYHCTICHHS 00BEMOB. YMEHHA pacCIlO3HABATb ITpoBepka
KyOa, MpsSMOYTOJbHOTO MapaieNenumena, 2 -Mzyuenue popmy ms TCOMCTPHICCKUC oTyeTa 1o
TIPU3MBL BBIUHCIICHUS TTOIA e ¢burypsl Ha yepTexax, PaKTHYECKOIt
2. Pemenue 3aa4 Ha BBIUHCICHHE 00BeMa 2 HOBEPXHOCTEN MHOTOTPAHHUKOB M| MOJICJIAX 1 B pabore.
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IWIMH]Ipa, KOHYca.

TCJI BpalllICHUA.

peasbHOM MHpE;

3.Pemrenne 3amay Ha BBIYMCIIEHHE ILUIOLIAAU 9 -O3HaKOMIIEHHE C METOIOM - IpUMeHEeHue
MOBEPXHOCTEHN IMIIMHIPA U KOHYCA. BBIYMCIICHHS TUIOLIA/IN M3YYEHHBIX CBOMCTB
4 Haxoxnenne 00BEMOB U IUIOLIAJEH MTOBEPXHOCTHU CHEPBHI. F€OMETPUYECKUX
F€OMETPUUECKUX Tell. 2 Pewrenne 3aau Ha BblUKCIIEHUE buryp u hopmyn s
CamMocTosTeJILHASA pabora 2 IJI0OLIAIEH TOBEPXHOCTH peuIeHuA
00y4aI0Ierocs. MIPOCTPAHCTBEHHBIX TEJI. reOMETPUUYECKUX
IIpaBunpHbBIE u OJIyIIpaBUIbHBIC 3aja4q v 3ajiaq c Tposepka
MHOTOTPaHHHUKHU — MOJATOTOBUTH COOOIICHHE 2 IIPAKTUYECKUM -
COJIep’)KaHuEM
Tema 4.4 24
Koopaun | Conep:kanue yueOHOro MaTepuaJa.
aThl U Teopus. 12
BeKTOpbI | 1. Bektopel Ha 1uiocKocTH. Moaynb - O3HaKOMJIEHHUE C TTOHATUEM cpopMupoBaHHOCTH
BekTopa. PaBeHcTBO BekTOpoB. [leiicTBus ¢ 5 BEKTOpa. - M3yuenue nekapToBoii MPEJICTaBICHUN O
BEKTOpaMH B TI'eOMETpHUYecKor  (opme. CHUCTEMBbI KOOPJIMHAT B MaTeMaTUYECKUX
PasnokeHne BeKTOpa Mo HaIlpaBJICHUSM. MIPOCTPAHCTBE, IOCTPOEHUE TIO MOHITHSIX KaK
2. [lpsiMoyronpHasi cUCTEMa KOOpJIWHAT Ha 3aJlaHHBIM KOOpJIMHATaM TOYEK U BOKHEUIITNX
IUIOCKOCTH. Pa3noxeHune BekTopa mo 6asucy. IIJIOCKOCTEM. MaTEeMaTHYECKHUX
@opmylia  pacCTOSHUSL ~ MEXKIAY  ABYMs 2 -Haxoxxnenue ypaBHEHHI MOJENSX,
ToukaMu. JlelicTBUSI Hajg BEKTOpaMH B OKPY>KHOCTH, C(epbl, IIIOCKOCTH. MO3BOJISIOIINAX VY CTHBIH
KOOpJMHATHOU (hopme. - Beiuncnenue pacCTOSHUI MEXy | OMUCHIBATh U U3y4aTh oIpoc
3. IlpsmoyronpHas cucTeMa KOOpIWHAT B TOYKaMH. Pa3HbBIC IIPOLCCCHI U
npoctpaHcTBe. [leficTBUS HaJ BEKTOpaMu B 2 -M3yuenue CBOMCTB BEKTOPHBIX SBJICHHUS;
KOOPJIMHATHOU (hopme BEJIMYUH, IPABUIT PA3IIOKEHUS - YMeHHe IPOBOJUTh
4. CKaJ'IHpHOC MPOU3BEIECHUE BEKTOPOB. 2 BCKTOPOB B TPEXMCPHOM J0Ka3aTCJIbHBIC
Yros Mexay BEKTOpaMu MIPOCTPAHCTBE, IPABUJ HAXOKJAEHUS | PACCYKIIECHUS B X0/
5. YpaBHeHus MIPSIMOU. Bzaumnuoe 2 KOOpAMHAT BEKTOpa B pemeHus 3a1a4;
pacronoXXeHue MPsIMBIX Ha IIIOCKOCTH. MPOCTPAHCTBE, IPAaBUII JEUCTBUI - BJIaIcHue
6. YpaBHeHue cdepsl U MI0CKOCTH 2 CBEKTOpaMH, 3aTaHHBIMA METOAaMH1
IpaKTHYeCKHe 3aHATHSL. 10 -IIpumMeHeHue Teopuu MpH PEIIEHUU | aITOPUTMOB PEILICHUS
1. JIeHCTBHSL C BEKTOPAMH 2 3aJ1a4 Ha JICHCTBUE C BEKTOPAMH. Iposepxa
2.Pemienve  3ama4 HAa  HAaXOXKIEHHE ) - Msyuenue ckayspHOro OTACTOBTIO
CKaJIIPHOTO MPOM3BEIEHNS BEKTOPOB HPOU3BCNICHIS BECKTOPOB, TpAKTHACCKOn
3.Pemenne  3amay Ha  COCTaBJIEHHE 2 BEKTOPHOTO ypaBHEHHs NPAMOH 1 padore.
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ypaBHEHUH MPSAMBIX.

4.0npenencHue B3aMMHOIO PaclOIOXKEHUS

IIJIOCKOCTH.
- [Ipumenenue reopuu npu

npsaMbIX. HaxokieHne TOYKM IepecedeHus 2 peuIeHuy 3a/1a4 Ha JIEUCTBUE C
MPSIMBIX. BEKTOpaMH, KOOPAUHATHBIA METO/,
5.Pemienne  3amau Ha  COCTaBlIeHUE 9 IIPUMEHEHHUE BEKTOPOB ISl
ypaBHEHHUS c(Hephl U TUIOCKOCTH BBIYMCIICHUS BEIMYUH YTJIOB U
CamocTosiTe/IbHAasK padora 2 PacCTOSIHHUIA.
00y4yaruerocs.
1.BekTopHoe 3a71aHue MPSAMBIX u 2 Iposepka
MJIOCKOCTEH B MPOCTPAHCTBE —IMOATOTOBUTH .
coo011eHue. cooOmeHnii
Pa3znen 5. | KomOunaTtopuka, 3jieMeHTbI TEOPHHU 16
BEPOSITHOCTH U MAaTeMAaTHYeCKOil
CTATHCTHKH.
Tema S.1. 8
KomOun | Conepxxanue y4eOHOro MarepuaJa.
atopuka. | Teopus. 4 - N3yuyenue npaBun - copMHPOBAHHOCTH
1.OcHOBHBIE TOHATHS  KOMOMHATOPHUKH. KOMOMHATOPHUKY U -IPUMEHEHUE UX TNPEICTaBICHUH O
@opmysibl Uil TIOJACYETa MEPECTAHOBOK, 2 P PEIICHUA KOMOMHATOPHBIX 1poneccax u ABICHUAX,
pasMelleHuii 1 codeTaHuii 3amau. uMeromIx VY CTHBIH
2.@opmyna Ouxoma Hprorona. CBoiicTsa - Perenne KOMGMHATOPHBIX 3a/1a4 zzggizggcm’m ompoc
OMHOMHUHATBHBIX K03 (HUITNEHTOB. 2 METOIOM Iepebopa U Mo MPaBHILy craTH CTW’{ CCKIIX
Tpeyronpauk Ilackans. YMHOXXCHHUS. 3AKOHOMEPHOCTAX B
[pakTHYecKne 3aHsATHI. 2 - O3HaKOMJICHHE C TIOHATHAMH PEATTHHOM MHDE; Tposepka
1.Pemrenue 3amgad mo KOM6I/IH3.TOpI/IKe. 2 KOM6I/IHaT0pI/IKI/I u q)OpMy.]'IaMI/I JUIA - ¢()OPMHPOBAHHOCTD OTYETOB I10 5
HX BbIYHCJICHUA. YMEHUN HAaXOOUTh U [PaKTUIECKON
- OOBsICHEHHE PUMEHECHHS OIICHUBATH BEPOSITHOCTh pabote
CamocrosiTesibHasi padoTa 00y4alOUIuXcs. 2 (opMyI 71 BHIYMCIIEHUS HACTYIUIEHHS] COOBITHIA
1.Mctopusi pa3BuTUsi KOMOWHATOPUKU U €€ 2 Ppa3MeIeHHIA, TIepecTaHOBOK, B TIPOCTEHIITNX
pONb B pa3NUYHBIX cepax dYenoBeUeCcKOu COYETAHMI MPH PEIICHHH 3a/1a4. HPAKTHYECKUX
YKU3HU - IOATOTOBUTH COOOIIIEHUE. - O3gakoMiienue ¢ OMHOMOM CHTyallHsAX U OCHOBHBIC
HbI0TOHA ¥ TPEYTOIBHUKOM XapaKTCpUCTHKH ITposepka
Iackars. CIIYyYauHBIX BCJINYUH COO6U.I€HI/II71

- Perienne npakTuyeckux 3a1ad ¢
HCIIOJIb30BAHUEM IOHATHU U
(hopMys1 KOMOMHATOPHKH.
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Tema 5.2. 8

JuemeHT | CopepaaHue y4eOHOIro MaTepuaJa.

bl Teopus. 2 -M3yuenune kinaccuueckoro -

TEOpPHHU 1.0OcHOBHBIE TOHATHSI TEOPUH BEPOSITHOCTH. ONPEACIICHUS BEPOATHOCTH , copMHUPOBAHHOCTH | YCTHBIH OIIPOC

BeposATH | CoOwiTHE, BUIBI COOBITHH. BeposTHOCTH 2 CBOMCTB BEPOSITHOCTH, TEOPEMBI O MpECTaBICHUN O

ocTel M | COOBITHS CyMME BEPOATHOCTHU. rnpoueccax u

MareMar | 2,CioxXeHue | YMHOXCHHEC COOBITHUH. - PaCCMOTpeHI/Ie IIpUMEPOB Ha SIBJICHUSIX, UMEIOIINI

HYEeCKOil | BeposATHOCTH CYMMBI M [IPOM3BEIEHHS 2 BBIYUCIIEHUE BEPOSATHOCTH. BEPOATHOCTHBIN

CTATHCTH | COOBITHIL Pewrenue 3a1au Ha BBIUKCIEHUE Xapaxrep,

KH. HpaKT"quKHe 3aHATHUS. 2 BCPOATHOCTU COOBITHS. CTaTUCTUYCCKUX
1.Pemenye 3aqau Ha IOJACYET BEPOSTHOCTH 2 -O3HaKOMIIEHHE C NIPEACTABICHUEM | 3aKOHOMEPHOCTSAX B ITpoBepka
COOBITHUS. YUCIIOBBIX JAHHBIX U UX peanbHOM MUPE OTYETOB T10

XapaKTEPUCTUKAMH. MPaKTHYCCKOM
-Penienue npakTuyeckux 3aaad Ha pabote

CamocrosiTesibHas paboTa CTYJAEHTOB. 8 006pabOTKy YHCIIOBBIX JaHHBIX,
l.IlonsiTHE O  HE3aBUCHUMBIX COOBITHSIX — 2 BBIYHCIICHHE MX XaPAKTEPHCTHK. ITpoBepka
HOJITOTOBHUTH COOOIICHHE. COOOIIEHNUH.

Teoperuueckue 3aHATHS 82

IIpakTHYecKue 3aHATHSA, CEMHUHAPBI 97

CamocTtosiTeqibHasi pa0oTa, BKJIOYAasA HHANBUAYATbHBIN 4

MPOEKT

I[Ipome:xyTounasi atrecTanus B popme s3K3amMeHa 14

Koncyabranum 6

MakcumanbHas yueOHas HArpy3Ka 203

27




Y4eOHO-MeTOAMYECKOE M MATEPHAJIbHO-TEXHHYECKOe oleclevyeHre NMPOrpaMMbl y4eOHOIo
npeaMeTa «MaTeMaTHKA))

OcBoenue mporpammbl o0Iiero ydeOHoro mnpeaMera «MaremaTuka» MpearnoyiaraeT HaJluyue B
npodeccuoHaTbHONH 00pa30BaTENbHON OpPraHM3alUH, pealu3yIoIeil 00pa3oBaTeNbHYIO0 IMPOrpaMMy
cpennero obmiero oo6pazoanusi B mnpeaenax ocBoeHus IIIICC3 CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHws, yaeOHOT0 KaOMHETa MATEeMaTHUKH.

Kabuner maremaTnueckux gucuuiuinld Nel7

- pabouee MeCTO IpernoaBaTers;

- paboune MecTa 00y4aroIUXCs;

- CTEH/IBL;

- MaTeMaTu4eckue GopmyIbl;

- FeOMETpUIECKUe (PUTYPHI;

- TUHENKa-TPeyroJIbHUK;

- MaKeThl TEOMETPUICCKUX TET,

- MJIAKaTHI;

- TPAHCIIOPTHD;

- LIUPKYJIb;

MoOunbpHbIi TpoeKUnOHHbIM KomIuiekT: HoyrOyk Samsung ND-RC710 MynpTumeauiHbiin
npoektop RoverLight DVS 850

DKpaH NepeHOCHOU

Omneparmonnas cuctema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B mnpomecce ocBoeHus mporpaMMbl oOmiero y4deOHoro mnpeamera «MartemaTtnka» CTYIEHTBI
JOJDKHBI TIOJYYUTh BO3MOKHOCTH JIOCTYIAa K AJIEKTPOHHBIM Y4e€OHBIM MaTepuajaM IO MaTeMaTHKe,
MMEIOIIMMCST B CBOOOJTHOM JOCTyIe B ceTd MHTEepHeT (3NEKTPOHHBIM KHHTaM, MPaKTHKyMaM, TECTaM,
matepuanam EI'D u ap.).

Jnst STOW 1LeNnM WCHOJB3YeTCs KOMIBIOTEPHBIH KJace ¢ JIMIEH3MOHHBIM IPOTPaMMHBIM
obecriedeHneM U MyJIbTUMEIUIHBIM rTpoekTopoM NelO

- TEXHUYECKHE CPEJICTBA O0yUEHUSI:

Cucremusrii 610k (10 mr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwurop (10 mrt.): LG Flatron W1943C

Cucremnsiii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW

MownuTtop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayano KOJIOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yueOHas Bepcus

1C: byxranrepus 8.1 yueOHas Bepcus



1C: Byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack, LibreOffice,
Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomemenue UIsi CaMOCTOSTENILHON PaboThl (OMOIMOTEKA, YUTANBHBIN 3a]l C BBIXOJIOM B CETh
Hutepuer)

- TEXHUYECKHE CPEJICTBA OOyUCHUSI:

Cucremnsnii 6s10k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonuTop(6 mt.): BENQ E910

Cucremusrii 6510k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

MonuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremusiii 65ok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

MownwuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayano KOJIOHKH

Onepanuonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.

JIUTEPATYPA
OcHoBHas JInTepaTypa

1. MopakoBuu A.I'. MaremaTtuka: anreOpa U Hayaia MaTeMaTH4ecKoro aHaiusa, reomerpus. 10-11
kmaccel, 4.1 — 2020 r.

2. MopakoBuu A. I'. Maremaruka: anreOpa U Hadyalla MaTEeMaTHYECKOro aHanuza, reomerpus. 10-11
Kkjaccsl, 4.2 — 2021 r.

3. Aranacsan JI.C., byry3oB B.®., Kagomies C.b. u ap. I'eomerpus. 10-11 kmaccel. ba3oBbeiii u
npodunbHeI ypoBHH: y4eO. nis obmeobpazoBat. opranuzauuil. 23-e uza. - M.: [IpocBeuienue,
2021. - 255c.

4. TlonoB A.M. Uudopmaruka u maremaTuka: y4e0. mas By3oB\mox pea. A. M.Ilomosa. -3¢ u3n.,
nepepabd. u gon. — FOpaiir, 2021
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JlonoJiHUTeIbHAS JIUTEpaTypa

Boromonor H.B. Maremaruka: yaeonuk s CIIO - 5-e u3z., nepepad. mom. — M: FOpaiit, 2019. -
401c. —ISBN 978-5-534-07878-7. - Tekcr: anexkrpounsiii//DbC IOpaiit (caiit) — URL:https//biblio-
online.ru/bcode/433286

bagpun 1.M. Maremaruka: yaeOHuk u npaktukym s CII1O. -2-e uza., nepepad. u gom. — M:
IOpaiit, 2019.-616¢. 4101-9.Tekct anekrponnsiii//IbC FOpaiit (caiit) -URL:https://biblio-
online.ru/bcode/426511

[Mexnenkwmii N.JI. Matemaruka (DnektponHslil pecypc) Yueonuk ans CI1O -13-e uzn. — M:
Axanemus1,2019.-320c. — Pexxum noctyma: http://www.academia-
moscow.ru/catalogue/4831/410937

I'opromikun, A. I1. Maremaruka: yueoHoe mocooue / A. I1. ['opromkun, mox penakiueit M. U.
Bopaunuapa. — Caparos: At ITu Dp Menua, 2019. — 824 ¢. — ISBN 978-5-4486-0735-6. — Tekcr:
AIIEKTPOHHBIN // DiekTpoHHO-O0nbmnoTeunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/83654.html

boromono H.B. I'eomerpus, Yuedbnoe nocodue mist CITO — M: FOpaiit, 2020.-108c. — ISBN 978-
5-534-09528-9.Tekcr anexkrponnsiii//DbC FOpaiit (caiit) — URL.: https://biblio-
online.ru/bcode/428060

HNuTepHeT-pecypcsl

[Topran BpsiHCKOTO rocyAapCTBEHHOTO arpapHoro yHuBepcurera Pasnen «Hayunast 6ubmrorexay
[MonHOTEKCTOBBIC TOKYMEHTHI http://www.bgsha.com

NC «EmuHoe 0KHO JiocTyma kK 00pa3oBaresibHbIM pecypcam» DeepasbHOro areHTCTBa Mo
obpasopanwuio http://window.edu.ru

DNeKTpOHHO-0MOIMOTeuHas crucTeMa u3iatenbcrBa «Jlanby http://e.lanbook.com/
baza mannbix «Aii ITu Op Memuay http://www.iprbookshop.ru/
DnektpoHHO-0uOMHoTeuHas cuctema «MHO®OPMUO» www.informio.ru
DnekTpoHHO-0nOIMoTeuHas cucrtema «AgriLiby http://ebs.rgazu.ru/

OnekTpoHHO-01OIMoTeyHast cucteMa "HarponansHelii udposoit pecype "PYKOHT"
http://rucont.ru/

OnexkTpoHHO-O0nbroreunas cucrema "BOOK.ru" https://www.book.ru/

Hcnonp3oBaHre aKTHUBHBIX H HHTCPAKTUBHBIX (I)OpM IMPpOBCACHUA 3aHATHi. B memsx peam3anuun

KOMIIETEHTHOCTHOTO TOAXOAa, Ui (OpMUpOBaHUS M Pa3BUTHSL OOMIMX M  HpohecCHOHATBHBIX
KOMITIETEHLIMH 00yJaroyxcs, B MPOLecce U3y4eHHs JUCIMIUIMHBI HCIIOJIB3YIOTCS CIEAYIOIINE aKTUBHBIE U
MHTEPAKTUBHBIE ()OPMBI MPOBEIECHUS 3aHATHUI: pa300p KOHKPETHBIX CHUTYallWil, TPYIIOBbIE JNUCKYCCHH,
TBOpYECKHE 3a/1aHus, JeKUUsa-0ecena, JeKIUs — Mpe3eHTalus, npodieMHas JIEKLUs, MeTo]] paboThl B
MaJIbIX IpymnIax, METOJ IIPOEKTOB.
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KoHTpoJb 1 oneHKa pe3yJIbTaTOB 0CBOCHHSI y4eOHOI0 peaAMeTa

KOHTpOJIB U OLCHKaA PE3YyJIbTATOB OCBOCHHUA MNPCAMCTAa OCYHICCTBIACTCA NIPCHOAaBaTCICM B
mponecce MpoOBCACHUA YCTHOI'O M IIHMCBMEHHOI'O OIIpoCa, TECTUPOBAHHA, a TaKXKC BBIIIOJIHCHUA
06yT-IaIOIJ_II/IMI/IC$I WHAUBUIYAJIbHBIX 3aI[aHPII>'I, IIPOCKTOB, I/ICCJIGIIOBaHPIfI.

Pe3ysabTarsl 00yyeHus
(mpeaMeTHBbIE Pe3yJIbTAThI)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEHKH
pe3yabTaToB 00y4eHHsl

B pe3yabTare ocBOeHUS JUCHUILINHBI
00yuyarouuiics 10J17KeH
NPOAeMOHCTPUPOBATH NpeIMeTHbIE
pe3yJabTaThl 0CBOEHHUS Y4eOHOM
JUCIUILINHBI "MartemaTuka'':
c(hOpPMHUPOBAHHOCTH MPEACTABIICHUIN O MECTE
MAaTeMaTUKU B COBPEMEHHON HayYHOI
KapTUHE MHUPA; TIOHUMAHUE POJIU
Matematuku B GOpMUPOBAHUHU KPYro3opa u
(YHKITMOHATTLHOW TPaMOTHOCTH YeJIOBEKa
JUIS pelIeHus] MPAKTHUECKUX 3a7ay;

OrnepaTuBHBIN KOHTPOJIb B (hopme:

- IPOBEPKH U OIICHKH MMPAKTUIECKUX PadoT;
- BBIIIOJIHEHUE JIOKJIA/I0B;

- IpOBEpKa U OLleHKa peeparos;

- IPOBEPKA U OLIEHKA MpPEe3eHTaIuil;

- 3aIllUTa [IPOEKTOB;

- TECTOBBIN KOHTPOJIb.

BJIICHAE OCHOBOIIOJIATral0IUMU
MaTEMaTUYECKUMH IOHATUAMHU, TEOPUAMU,
3aKOHaMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
I10JIb30BAHUE MAaTEMATUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;

OnepaTHBHBII KOHTPOJIb B opMe:

- IPOBEPKH U OLIEHKU MPAKTUUECKUX padoT;

- UHAUMBHUIYaJbHbIA YCTHBIA OIIPOC;

- (hpOHTANIBHBIN YCTHBIN OIIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIA/I0B;

- Ha0JII0/IeHNE 32 HAaBbIKaMH pa0OThI B INI00AJIBHBIX,
KOPIIOPATUBHBIX U JIOKAJIbHBIX HH(OPMAIIMOHHBIX
CeTsX;

- IPOBEPKA U OLIeHKa pedepaToB.

BJIaJICHUE OCHOBHBIMH METOJJaMU HAYYHOT'O
MMO3HAHMSI, UCTIOJIb3YEMBIMU B MAaTEMATHUKE:
HaOII0JICHUEM, OTIICAHUEM, U3MEPEHUEM,
SKCIIEPUMEHTOM; yMeHUEe 00pabaThIBaTh,
OOBSACHSTH Pe3yJabTaThl MPOBEIEHHBIX
OIIBITOB U AEJaTh BEIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTH IPUMEHSTH METO/IbI TTO3HAHUS
MIPH PEIICHUY MPAKTHYECKUX 3a7ay;

OnepaTHBHBII KOHTPOJIb B OpMe:

- IPOBEPKH U OLIEHKHU MPAKTHUUECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3aII1Ta IPOEKTOB.

c(OpMUPOBAHHOCTh YMEHUS AaBaTh
KOJIMYECTBEHHBIE OLIEHKU U IIPOU3BOJUTH
pacueTsl 110 MaTeMaTu4eckuM GpopMysiaM 1
YPaBHEHUSIM;

OnepaTuBHBIN KOHTPOJIb B opMe:

- IPOBEPKH U OLIEHKU MPAKTUUECKUX padoT;
- BBIIIOJIHEHUE JIOKJIa/10B;

- IPOBEpPKa U OlLleHKa pedepaToB

- 3aIUTa IPOEKTOB;

- TECTOBBIN KOHTPOJIb;

BJIQJICHUE TIPaBUJIaMU TEXHUKHU
0€30MMacCHOCTH MPH UCTIOIb30BAHUH
HarISHBIX ITOCOOWIA;

OnepaTuBHBIN KOHTPOJIb B hopMe:

- IPOBEPKH U OLIEHKU MPAKTHUUECKUX padoT;
- IPOBEPKA KPOCCBOPJIOB;

- (hpOHTANBHBIN YCTHBIN OIPOC;

- MPOBEPKa U OIleHKA pedepaTosB.
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Maluu, nonyqaeMoﬁ M3 PAa3HbIX
NCTOYHHKOB.

c(hOpMUPOBAHHOCTH COOCTBEHHOM TO3UITUN
10 OTHOIIEHHUIO K MaTeMaTH4eCKoi uH}op-

OrnepaTuBHBIN KOHTPOJIb B (hopme:

- IPOBEPKH U OLIEHKHU MPAKTHUECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3alllUTa IPOEKTOB;

- BBINIOJIHEHUE UHIMBUTyaJIbHBIX 3aJJaHU C
npumenenueM Internet

[TpomexyTounas arrectanus B pOpMe IK3aMeHa 10 3aBEPIICHUI0 Kypca y4eOHOTo mpeaMeTa

(DOPMBI N METOAbI KOHTPOJIA U OUCHKH PE3YIbTaTOB 06yquH>1 JOOJIKHBI ITO3BOJIATE IPOBEPATH

y

00y4aroImuxcs He TOJIBKO C(POPMUPOBAHHOCTH NMPEIMETHBIX PE3YJIbTATOB, HO U PA3BUTHE TUYHOCTHBIX U
METaINpeIMEeTHBIX PE3YJIbTaTOB 00yUEHHUS.

Pe3yabTarsl (IMYHOCTHBIE U
MeTanpeaMeTHbIe)

OcHOBHBIE TOKA3aTeJIH
OIIEHKH pe3yJibTaTa

@®opMbI U METOAbI
KOHTPOJISA M OIIeHKH

JIMYHOCTHBIE pe3yJibTaThbl

TOPAOCTH U YBAXKEHUSI K UICTOPUU U
JOCTUKEHUSIM OTE€4ECTBEHHOMN
MaTeMaTUYECKOI HAYKH;
MaTeMaTUYeCKU IPaMOTHOE
noBesieHre B IpoecCHOHaIbHON
JeSITETBHOCTH U B OBITY MPH
oOpallleHuu ¢ MaTepraiaMu 1
poLeccamy;

- IPOSIBJICHHE
I'PaKJaHCTBEHHOCTH,
aTPUOTU3MA;

- 3HaHHUE HCTOPHUU CBOEH
CTpaHblI;

- IEMOHCTpanus
MIOBEICHHUS, JOCTOMHOIO
rpaxxaainHa PO

Wuteprperanus pe3yabTaToB
HaOJI0IeHNH 3a
JEATELHOCTHIO
oOyuarolerocs B mporecce
OCBOEHHsI 00pa3oBaTeNbHON
POTPaMMBI

- IPOBEPKH U OLICHKH
IPAKTHYECKUX padoT;

- TECTOBBI KOHTPOJIB;

- 3aIUTa IPOCKTOB;

- BBIITOJTHEHUE
WH/IMBUIYAJIbHBIX 33/I1aHUH C
npuMeHeHueM Internet

TOTOBHOCTB K TTPOIOJDKEHHIO
00pa30BaHUs U MOBBIIICHUS
KBaJIM(UKalUK B N30paHHON
npodecCHOHATBHOM 1eATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH
MaTeMaTHYeCKUX KOMIIETEHIINH B
ITOM;

- IPOSIBJICHUE aKTUBHOMN
JKM3HCHHOM MO3UIUH;

- POSIBJICHUE YBAXKEHUS
K HallMOHAJILHBIM U
KYJIbTYPHBIM TPAJAUIIHSIM
HaponoB PD;

- YBOKEHUE
0011IeUeIOBEUeCKUX U
JEMOKPATHYECKUX
LICHHOCTEH

- IEMOHCTpalus
TOTOBHOCTH K
HCIIOJIHEHUIO BOMHCKOTO
Jlolra

WHTtepnperanus pe3yabpTaToB
HaOIIOIeHUI 32
JeSITEIbHOCTBIO
o0yyaroIerocs B rnporecce
OCBOCHHS 00pa30BaTEIbHON
IIPOrPaMMBI.

- IPOBEPKH U OLIEHKH
NpakTUYECKUX padoT;

- IPOBEpPKa KPOCCBOP/IOB;

- (hpOHTANIBHBIN YCTHBIN
OIpoC;

- IPOBEPKA U OLICHKA
pedepatos.

41



YMEHHUE UCIOJIb30BaTh JOCTHKEHUS - IEMOHCTpaLus WuTepnperanus pe3ynbTaToB
COBPEMEHHOM MaTeMaTH4ECKON HayKu | C(OPMHUPOBAHHOCTU Hab0ACHNH 32
U MaTeMaTUYEeCKUX TEXHOJIOTUHN s MHUPOBO33pEHUS, NEeSITeIbHOCTbBIO
HOBBIIIEHUS] COOCTBEHHOTO OTBEYAIOLIETO o0y4aroIerocst B mporecce
UHTEJUIEKTYaJIbHOTO Pa3BUTHS B COBPEMEHHBIM pealusM; | OCBOEHHs 00pa3oBaTeIbHOMN
BBIOpaHHOW PO ecCHOHATBHON - IPOSIBJICHUE IIPOrpaMMbl
NeSITeIbHOCTH; OO0I1IECTBEHHOTO - HaOJII0ZICHNE 32 HaBBIKAMU
CO3HaHMS; paboThI B r1100ANBHBIX,
- BOCIIUTAaHHOCTb U KOPIIOPaTUBHBIX U
TaKTUYHOCTb; JOKaJIbHBIX
- IeMOHCTpalus UH(QOPMALMOHHBIX CETSX;
TOTOBHOCTH K
CaMOCTOSITEJIbHOH,
TBOPYECKOMN
JeSITeIbHOCTH
MeTanpeaMeTHbIe pe3yJabTaThl
[IO3HABATEJILHOM J1€ATEIbHOCTH U - opraHu3aunus WHuTepnperanus pe3ynbTaToB
OCHOBHBIX MHTEJUIEKTYaJIbHBIX CaMOCTOSITEIIbHBIX HaOIro/1eHui 3a
ornepanuii (IOCTaHOBKH 3a/1a4H, 3aHSTUH B X0/1€ JESITENIbHOCTBIO
(bopMynMpOBaHUS TUIIOTE3, AaHATIM3a U | U3YUCHHUS o0yuaro1erocs B rporecce
CHHTE3a, CPaBHEHMUsI, 0000IICHUS, 00111e00pa3oBaTeNbHBIX OCBOCHHS 00pa30BaTEIbHON
cUCTeMaTHU3alluH, BbISBICHUS IPEIMETOB; POTrpaMMBI
NPUYHHHO-CJIEICTBEHHBIX CBSI3EH, - YMEHHE IJIAaHUPOBATh - BBIIIOJIHEHUE
IIOMCKa aHAJIOrOB, (JOPMYJIMPOBAaHUS | COOCTBEHHYIO VH/IMBUYaJIbHBIX 3a/1aHUi ¢
BBIBOJIOB) JUISL PEIICHUS JeSITENIbHOCTD; npuMmenenueM Internet
IOCTaBJIEHHOHU 3a7auy, IPUMEHEHHE - OCYILIECTBJICHUE

OCHOBHBIX METOJIOB MIO3HAHHUS
(HaOMrOAeHUSI, HAYYHOTO
IKCIIEPUMEHTA) JJIs1 U3y4EHUs
Pa3JINYHBIX CTOPOH MAaTEMAaTUYECKUX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU
BO3HHUKAeT HEOOXOAUMOCTh CTaJ-
KHUBaThCsl B MPOQecCHOHAIbHON

chepe;

KOHTPOJIA U
KOPPEKTUPOBKH CBOEH
JIeATEIILHOCTH,

- UCIIOJIL30BaHUE
Pa3IMYHBIX PECYPCOB
JUISL TOCTHIXKEHUS
MOCTaBJICHHBIX TIeJIeH

MCIIOJIb30BaHUE PA3JINYHBIX
MCTOYHUKOB JJIs1 OJy4EHUs
MaTeMaTU4eCcKOi HHpOpMaIHH,
YMEHHE OLICHUTH €€ JOCTOBEPHOCTD
JUTSL TOCTHXKEHUS XOPOIINX
pe3yibTaToB B MPO(heCcCHOHATbHON

chepe;

- IEMOHCTpaIus
KOMMYHUKATHUBHBIX
CIIOCOOHOCTEM;

- YMEHHE BECTH JIUAJIOT,
YYHUTHIBAs TIO3UIUIO
JIPYTUX YYaCTHUKOB
JIeATEIIbHOCTH;

- YMEHHE pa3pelIuTh
KOH(JIMKTHYIO
CUTYAIUIO

NuTepnperarus pe3ynbTaToB
HaOII0IeHUH 32
JESATSIIEHOCTHIO
oOyuarolerocs B mpoiiecce
OCBOCHHS 00pa30BaTEIbHON
IPOrPaMMBI.

- HaOJTr0IeHNE 3a HaBBIKAMU
paboThl B T00ATBHBIX,
KOPTIOPaTHUBHBIX H
JOKaIIbHBIX
WH()OPMAIMOHHBIX CETSX;
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