MUHUCTEPCTBO CEJIbCKOT'O XO3SMICTBA POCCUMCKOU ®EJEPALINN
dbeneparpHOE TOCYIJAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPESKICHHE BBICIIEro 00pa3oBaHUs

«Cankr-IleTepOyprckuii rocy1apcTBeHHbIN arpapHbIil YHUBEPCUTET»

[{apckocenbCKhil arpapHO-TEXHOJIOTUUECKUM KOJIIEIK

YTBEPXJIAIO
JlupekTop Kosuieaxa

/{g/

T M. Yeneit
<<27» HIOHS 2025
PABOYASA ITIPOT'PAMMA
OBHIEOBPA3OBATEJII)HOI71 VUYEBHOM JUCHUITIINHBI
«MATEMATHUKA»
CroennaibHOCTh

19.02.11 TexHOJOrus NPOAYKTOB NUTAHUS U3 PACTUTEIBLHOLO ChIPbS
(Ha 6aze 9 KII.)

Kpanuduxamus
TEXHUK-TEXHOJIOT

dopma oOydeHus
Ounast

Cankr-IlerepOypr
2025



COJEP)KAHUE

1 TIOACHUTEJIBHANA 3AITMCKA........oiiiieiieeeeeeeeeeeeee e 4
2 ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA AUCHUITJIMHEL........ 5
3 COAEPXXAHUE JUCHUIIIMHDBL.........oooiiiiiiiiiiiiiiece e, 14
4 CTPYKTYPA JUCHHUIIIIMHBL........ccoiiiiiiiiiiiiiiieeeeeeeeeee e 17
4.1 O6beM TUCITUTLINHBI U BUIBI YICOHOM PAOOTBL......ccevveeeeeeeeiiiiiieeeeeeeeneas 17
4.2 Temarnueckuil IiaH AMCHUIUIMHBI C Y4€TOM paboyell MporpamMmbl
BOCITHTAHMSL. .....cevveenreeieteentteeateestee et eteesaseesueeeeseestaeeaneesaneeaneesuseenbeesaneeaseesuneeneesaneeeas 18
5 YCIJIOBUA PEAJTIMBALIAN AVUCHUIIIAHBL........coociiiiiiiiiiiiieee 24

5.1 TpeOGoBaHHd K MHUHUMAJbHOMY  MAaTE€pUAIbHO-TEXHUYECKOMY
OOCCTICUEHMEO. ......nveeeteeteteenteenteeuteeteete et eteesueenbeenteeatesueesbe e st eateebeesbee bt entesanenneenaneens 24

5.2 NadopMaiimioHHOE 00€CTIEUCHUE OOYUCHMS. ... .eeeuvveererreeereeanereennreeennneens 24



1 HIOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 00meoOpazoBaTenbHON  Y4EOHOW  JUCIMILTAHBI
«Marematukay pazpadotana Ha ocHoBe TpeboBanuit ®I'OC COO, ®I'OC CIIO nmo
cootBercTBYIOIEH cnienuaibHocTh 1 DOIT COO ¢ yueroM pabouei mporpammsl
BOCIIUTAHUS U1 pean3allid 00pa3oBaTENbHOW MPOrpaMMbl 1O CIEIHATBHOCTH
19.02.11 TexHonorust IpOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPBS.

[enpro M3ydeHns] MUCIMIUIAHEI «MaTtemaTuka» sSBIsIeTCS (OPMUPOBAHUE Y
oOyyYarommxcsi LEHTPAJbHBIX MAaTEeMaTUYECKUX TMOHATUM (YHCIIO, BEIUYHUHA,
reOMETPUYECKAs ¢urypa, IepeMEeHHas, BEPOSATHOCTD, GyHKUMA),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MaTeMaTH4YE€CKOro
oOpa3zoBaHus 00yYarOmUXCs; MOABECHNE 00yJarOUXCs Ha JOCTYITHOM JIJII HUX
YpPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTEMAaTUKH M OKpPYXaIOLIEro MHpa,
NOHMMaHUEe MaTeMaTHKW KaK 4acTh OOUIeH KyJbTypbl YEJIOBEUECTBA; PA3BUTHE
MHTEJUIEKTYaIbHBIX u TBOPUYECKHUX CrocoOHOCTEM oOyyJaronmxcs,
NO3HABATEJIbHON AKTHUBHOCTH, MCCJIEAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUS, UHTEpECa K U3YUEHUIO MAaTEMATHUKU;

dbopmupoBaHre PyHKITMOHATHPHOW MAaTEMaTHYECKON TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaT€MAaTUYECKUE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalHSIX U
MpU M3YYEHUU JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYIUPOBATh UX Ha SA3BIKE MAaTEMaTUKU W CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIH, IPUMEHITh OCBOCHHBI MaTeMaTUUYECKUH amnmapar JAJis
pelIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]lay, UHTEPIPETUPOBATh U OIICHUBATh
MOJIyYeHHbIE PE3YJIbTATHI.

3ajavyaMu U3y4YeHUs JUCHUIUIMHBI «MaTemaTruka» sBISIOTCS:

o0ecrieunTh OBJAJCHUE KIIOYEBBIMU KOMIIETEHUIUSIMU, COCTaBJISIONIMMU
OCHOBY [IJIi CaMOpa3BUTUSI M HENPEPHIBHOIO 00pa3oBaHUsA, IEJIOCTHOCTD
OOLIEKYIbTYPHOTO, JMYHOCTHOTO M TMO3HABATEJIBHOTO Ppa3BUTUS JIMYHOCTH
oOyyJaroumxcs

IPEIOCTABUTh KaXKIOMY O0y4YaroleMycs BO3MOXHOCTH JOCTUKEHUSI YPOBHS
MaTEMaTUYECKUX 3HAHUHN, HEOOXOAMMOTro JUisl JalbHEHIIel YCHelHON >XU3HU B
oO1iecTBe

JaTh 0a30BYI0 MATEMAaTHUYECKYI0 MOATOTOBKY, HEOOXOJIMMYIO JUJISl M3YUYEHUS
CMEXKHBIX TUCIUTLIINH

u3ydeHue (yHIaAMEHTAIBHBIX CTPYKTYp HAIIETO MHUPA; MPOCTPAHCTBEHHBIX
GbopM W KOJIUYECTBEHHBIX OTHOIIEHWW OT MPOCTEHIINX, YCBAaMBAEMBIX B
HEIMOCPEJICTBEHHOM OIIbITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIsl Pa3BUTHS
HAyYHBIX U TEXHOJIOTUYECKUX UJIeH

HAy4YUTh BBINOJHITh JIOCTATOYHO CJIOXKHBIE PAacy€Thl U  COCTaBJISTH
HECJIOKHBIE aNTOPUTMBI, HAXOJUTh HYXKHBIC (DOPMYJIBI i MPUMEHATh HMX, BIIAJETh



NPAKTUICCKUMH TPUEMAMH TCOMETPUUYCCKUX HM3MEPEHHH W IOCTPOCHUM, YHTATh
uH(GOpPMAIINIO, TPEJCTABICHHYI0O B BHJEe TAaONMUL, aUarpamm U rpaukKoB, KUTh
B YCJIOBUSIX HEOTPEEIEHHOCTA U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIyYalHBIX
cOObITHI

OoOy4YUTh MaTEeMaTUYECKOMY CTUJIIO MBIIUICHHS, TMPOSBISIONIEMYCS B
ONpENENEHHBIX YMCTBEHHBIX HaBbIKaX (MHIAYKIUS U JEAyKIusi, 000O0IIeHHEe H
KOHKpETH3aIlis, aHallu3 W CHUHTE3, KilacCU(pUKAIUs ¥ CHCTeMaTH3aIus,
abCTparupoBaHUE U aHAJIOTHUS);

BbIpaOOTaTh yMeHUs (QOopMyIHpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXKJIEHUSI, Pa3BUTh JIOTUYECKOE MBIIIJICHUE

chopMHpPOBATh ANTOPUTMUYCCKUE KOMIIOHCHTHI MBIIIJICHUS W BOCIHUTATH
YMEHHUS JICHCTBOBATH IO 33JIaHHBIM aJITOPUTMaM, COBEPIIICHCTBOBATh M3BECTHHIC U
KOHCTPYHPOBATH HOBBIC

pa3BHUTh y 00YYAIONIUXCSI TOYHYIO, PAIMOHANBHYIO U HHPOPMATUBHYIO PEUb,
yMeHHEe OoTOuparb HauOoyiee MOAXOASIIME  A3BIKOBBIE, CHMBOJUYECKHE,
rpaduyueckue cpeicTBa N BBIPAKEHUA CYXKIEHMW MW HArJSAHOTO — UX
MIPEICTaBICHUS

dbopmupoBaHre OOIIEH KyJIbTYphl YeJIOBEKa, IO3HAKOMHUB C METOJaMHU
MO3HAHUS JIEUCTBUTEIILHOCTH, COCTaBUB MPEJCTABICHUE O MPEAMETE U METOJEC
MaTeMaTHKH, TTOKa3aB €ro OTIWYHUS OT METOJOB €CTECTBEHHBIX M TYMaHHUTAPHBIX
HAyK M OCOOCHHOCTH TPUMEHCHUS MaTEeMaTUKH JUIS PEIICHHWS HAyYHBIX, U
MPUKJIAAHBIX 33729

ACTETUYECKOE BOCTIMTAHHUIO YEIOBEKA, MOHUMAHUE KPAaCOThI M M3AIIECTBA
MaTEeMaTUYECKUX PACCYKJICHHUMA, BOCIPUITHE T€OMETPUYECKUX (OpM, yCBOEHHUE
UCH CHMMETPHH

Huciuminaa «MaTtemaTuka» BXOIUT B 0O0Ie00pa30BaTENbHbIM LMK U
ABIIIETCS 00s13aTeNBHBIM 001Ie00pa30BaATENbHBIM YUEOHBIM MPEMETOM, U3YdaeTCs
Ha 0a30BOM YpOBHE JUIsl €CTECTBEHHOHAYYHOrO0 NPO(HISs MO CHEIHAIBHOCTH
19.02.11 TexHosiorust IPOAYKTOB MUTAHUS U3 PACTUTEILHOTO ChIPBS.

2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JUCIHUIIJIMHBI

OcBoeHue coaepkaHusi JAUCHUIUIMHBL — «MaremaTtuka»  obecreurnBaeT
JTOCTHKEHHE 00YYAIOIIMMUCS CIIEIYIOIINX PE3YIbTaTOB:

JAUYHOCMHBIX

1) rpaxaaHCKOrO BOCHHMTAaHMS: CPOPMUPOBAHHOCTh  TPAXKIAHCKOH

NO3UIMU O0YYaloIlIerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O 4JI€Ha POCCHUUCKOTrO
o0miecTBa, MPEACTAaBICHUE O MAaTeMaTHYECKMX OCHOBAaX (YHKIMOHMPOBAHMS
pa3MuYHBIX CTPYKTYp, SIBJICHHUM, MpOlenyp TpakJaHCKOro obiecTBa (BBIOODHI,
OIIPOCHI U JIPYro€), YMEHHE B3aWMOJIEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIHAMU U HA3HAUCHUEM;



2) naTpUOTUYECKOIO BOCIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKOM TPAXKJTAHCKONM HIEHTUYHOCTH, YBAXKEHHS K

IPOLLJIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTMIKEHUSIM POCCHUUMCKMX MAaTEMaTUKOB M POCCHUUWCKOW MaTeMaTUYECKOU
LIKOJIBI, HMCIIOJIb30BAHUE ATHUX JIOCTHXKEHUW B JPYTHX HAyKax, TEXHOJOTHSX,
chepax PKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

OCO3HaHME JAYyXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, cHOpMUPOBAHHOCTb

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJICHUSI, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUM HAyKU U JEATENbHOCTbIO YUYE€HOro, OCO3HAHHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OYyAYLIErO;

4) 3CTETUYECKOTO BOCITUTAHMS:

9CTCTUYCCKOC OTHOHMICHHC K MHPY, BKIIOYad OCTCTHUKY MATCMATHYCCKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHU, pacCyKJICHUH,
BOCHPUUMYHMBOCTh K MATEMATUYECKUM aCHEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;
5) du3nyecKoro BOCIUTAHUS:

C(i)OpMI/IpOBaHHOCTB YMCHHA HNPUMCHATb MATCMATHUYCCKUC 3HAHUSA B HHTCPECAX

3I0pPOBOTO M 0E30IMMacHOTO 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3I0POBBIO (370pOBOE TMHUTaHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U OTIbIXA,
peryispHas ¢u3nueckas aKTUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHHE IIPHU
3aHATHUSAX CIIOPTHBHO- 03/I0POBHUTEIILHON IESTEIILHOCTHIO;

6) Tpy10BOIO BOCIIUTAHUSI:

IFOTOBHOCTb K Tpyady, OCO3HAHHWC HCHHOCTHU prI[OJ'HO6I/I$I, HHTCPEC K Pa3INYHbIM

chepam mpodeccHOHANbHON AESATENbHOCTH, CBSI3aHHBIM C MAaTE€MaTUKOW MU e
NPUIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymyImiel mpodeccuun
U pearu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIaHBl, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOpPA30BaHHMIO Ha MPOTSDKEHUH BCel
’KU3HU, TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEILEHUU MPAKTHUUYECKUX 3a7ad
MaTeMaTHYeCKOI HalpaBiIeHHOCTH;

7) 3KOJOrMYECKOTO BOCTIUTAHUS:

C(I)OpMI/IpOBaHHOCTB AKOJIOTUYECKOMU KyJIbTYpPbl, IOHUMAHHUEC BJIMAHUA COLOMUAJIBHO-

SKOHOMMYECKUX TPOIIECCOB HAa COCTOSIHUE TMPUPOJHOW M COLMAIBHON Cpeibl,
OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJeM, OpUEeHTaIusl Ha
NpUMEHEHUE MAaTeMAaTHYeCKUX 3HAaHMM JUIs pelieHus 3ajad B 00JacTH
OKpY>Karolel cpelbl, MUIAHUPOBAHUE MOCTYNKOB M OLEHKHM HMX BO3MOYKHBIX
MOCJIEICTBUN 1T OKPYKAIOLIEN CPEebI;
8) HEHHOCTHU HAYYHOT'O IMO3HAHMUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOW  MPAKTHKH, MOHUMaHUE
MaTeMaTUYECKOW HAayKUKaK c@epbl YeTOBEYECKOU MeSITENbHOCTH, JTaloB €&
pPa3BUTUS W 3HAUYUMOCTH [UJISi PAa3BUTHUS [MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KYyJbTYpOW Kak CpeACTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh TMPOCKTHYIO M HUCCIEAOBATEIBCKYIO JEATEIIBHOCTD



WHAWBUAYAJIbHO U B I'PYIIIIC.

MemanpeomMemHubix:

B pesynpraTe wu3ydyeHHss MaTEeMaTUKM HAa YPOBHE CpPETHEro OOIIero
oOpa3zoBanust y oOyuwaromerocs OynyT chopMupoBaHbl TO3HABATEIbHBIC
YHUBEpCaIbHbIC yUeOHBIEC JEHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIE YICOHbBIE
JCUCTBUS, PETYJNATUBHBIC YHHUBEPCAIbHBIC Y4YeOHBIC JCHCTBUS, COBMECTHAs
TSI TEIIEHOCTD.

OBnajieHNe YHUBEPCATBHBIMHU YUYCOHBIMH MO3HABATEIbHBIMH JICHCTBUSMU:

a) 0a30BBIC JIOTUYECKUE ICUCTBUS

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MAaTEMAaTHYCCKUX
OOBEKTOB, TOHATWAW, OTHOIICHUW MEXIy TOHATHUSAMH, (HOPMYIHUPOBATH
OTIpe/AeTICHUs] IOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN NMpPU3HAK KiIAacCU(pUKALNH,
OCHOBaHUS /151 0000ICHHS U CPAaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (GOpMYyIHpOBaTh M MNpeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIEH OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;
BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U M MPOTUBOPEYHS B
(dakTax, JAaHHBIX, HAONIOACHUSAX M YTBEPKICHUSX, MpeIjIaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHATIOTHH;
MPOBOANTH CAMOCTOSITENILHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHX YTBEPIKICHUH
(IpsiMBIE ¥ OT TIPOTHUBHOTO), BBICTPAUBATh apTyMEHTAITUIO, TIPUBOIUTH TIPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKJICHHS M BBIBO/IBI;

BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amayu  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEILICHUS, BHIOMPATh HAauOOJIee MOAXOASIINNA C YYETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB)

0) 6a30BBIC HCCIEAOBATENLCKUE JEHCTBUS

UCIOJIb30BaTh BOMPOCHI KaK WCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCUPYIOIIME  TPOTHUBOpEYHE,  MpoodsieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMHPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE,

MIPOBOJUTH CAMOCTOSATEILHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAaHUE
0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO OOBEKTA, SIBIICHHUS, TTpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;
CaMOCTOSTENIbHO (opMylIUpoBaTh OOOOIIEHUS U BBIBOJBI [0 pe3yjibTaTam
MPOBEAEHHOTO  HAONIOACHMS, HCCIICJIOBAaHMS, OIICHMBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHHUI;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoOIlecca, a TaKkKe BBbIIBUTATh
MPEIOJIOKEHHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBUAX



B) pabota ¢ uHpopMmaiuei

BBISIBJISITHh ePUIUTH MHPOPMAINH, TaHHBIX, HEOOXOJUMBIX IS OTBETA Ha
BOTIPOC U JJIS PEIICHUS 3a]a4u;

BEIOWpATh WHGOPMAITHIO U3 UICTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HMHPOPMANIUIO PA3IUYHBIX BUIOB H
dbopmM npeacTaBIeHNUS,

CTPYKTYPUPOBaTh MH(POPMAIIHIO, MPEACTABIATh €€ B pa3IMYHBIX (opmax,
WILTIOCTPUPOBATh TpaUUECKH;

OIICHUBATH HaAEKHOCTD uHpOpMaIUU o CaMOCTOSITEIILHO
c(hOopMyITMPOBAHHBIM KPUTEPHSIM

OBH&ECHI/IG YHHUBEPCAJIbHLIMU y‘le6HBIMI/I KOMMYHHWKATHBHLIMUA ZICP'ICTBHHMPII

a) oOIeHue:

BOCTIpUHUMAThL U (POPMYJIUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCIOBUSIMH U
HeJsiIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M TUCHBMEHHBIX TEKCTax, JaBaTh MOSCHEHHS IO XOJy PEIICHHS 3a/Jayd,
KOMMEHTHUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X0Jie¢ OOCYXKACHHSI 33aaBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBHI,
npoOJIeMBl, pEIIaeMOW 3aJaud, BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha ITOMCK
pCIICHUs, COMOCTABISITh CBOM CYXKICHHUS C CYXICHUSMH IPYTHX YYaCTHUKOB
auanora, OOHapy)KMBaTh pa3lIMYMe M CXOJCTBO TO3MIIHMA, B KOPPEKTHOH (opme
(bopMyIUpPOBATh PA3HOIJIACHS], CBOU BO3PAKEHUS;

MPEICTABIATh PE3yJIbTAThl PEIICHUS 3a/1auu, YKCIIEPUMEHTA, UCCIICIOBAHNUA,
MPOEKTa, CaMOCTOSITEIHHO BBIOMPATh (opMaT BBHICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAlUM U 0OCOOEHHOCTEH ayIuTOprn

0) coBMecTHas JIeITeIbHOCTb:

MOHUMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUYyATbHON
paboThl TpW pelIeHHH Y4YeOHBIX 3aJad, MPUHUMATh I1IeJb COBMECTHOU
JESITeNbHOCTH, TJIAHUPOBATh OpPraHU3aIlMI0 COBMECTHOM paboOThI, paclpeneisiTh
BUJIBI paboOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U PE3yJIbTAT pabOoThI, 0000IIaTh
MHEHMS HECKOJIbKUX JTI0JICH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykACHUS, 0OOMEH MHEHU,

«MO3TOBBIE IITYpMbD» W HHBIE), BBIIOJHITH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JCUCTBUS C APYTMMH UJIE€HAMU KOMAaHJIbI, OILICHUBATh
KaueCcTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBUS

OBJIaQeHI/IC YHUBCPCAJIbHbIMU y‘-IC6HBIMI/I PEryJIATUBHBIMHA Z!GﬁCTBHﬁIMHI

a) cCaMOOpTraHU3aIus:
COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 peIeHHs ¢



yaéTOM UMEIOIIINXCS pecypcoB u COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BapHAaHTHl PENICHUH C Yy4ETOM HOBOM
uHdOpMaITUH.

0) CaMOKOHTPOJIb:

BJIQJIETh  HABBIKAMH  IIO3HABaTEIbHOW  peduiekcunm KaKk  OCO3HAHHS
COBEpIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crnoco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJS TIpollecca W pe3ysibTaTra PErieHUs
MaTeMaTHYE€CKOM 3a4auu;

NpEeABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1auu,
BHOCHUTH KOPPEKTUBHI B JEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa MMM W YCIOBHUSIM, OOBSICHITH
MPUYMHBI TOCTHKEHUS WM HEJOCTUKEHUSI PE3yIbTAaTOB JAEATCIbHOCTU, HAXOAUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

npeomMemubIxX:
0a3086blil YpoBeHb
OOyyaromuiics Hay4YuTCs:

[To oTaenpHBIM TeMaM yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHUECKOTr 0
aHaJIN3a»

Hucna v BBIYUCIICHUS

ONEPUPOBATh MOHATHAMU: HATYpPaJIbHOE, ILEJIOE YHUCIO0, PALNUOHAIBHOE M
JEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS M IECATUYHAs JPOOb, IPOLEHTHI;

BBINIOJIHATh ~ apU(PMETUUYECKUE  Olepauuud C  palHUOHAIBHBIMH U
JNENCTBUTENBHBIMU YUCIIAMU;

MCIIOJIb30BaTh MPU3HAKU JEIMMOCTH LIENBIX YUCEN, PA3JIOKEHUE 4YHCIIa Ha
IPOCTBIE MHOYKUTEIIN JJIS1 PELLICHUS 3a/1a4;

BBINOJIHATh NPUOIMKEHHBIE BBIYMCIICHUS, UCIIOJB3YS MpaBUila OKPYTJIEHMS,
JIeJIaTh IPUKHUJIKY U OLICHKY pe3yJIbTaTa BBIYMCICHUN;

OIIEPUPOBATh IOHATUSAMU: CTEIIEHb C LEJIbIM II0KAa3aTelleM, CTEIEHb C
palMoHalIbHBIM TIOKa3aTelieM, CTaHJAapTHas (opma 3amucu AEMCTBUTEIBHOTO
quciia, KOPeHb HATYpaJbHOM CTENEHH, NCIOIB30BaTh MOAXOASILYI0 (GOpMy 3arucu
JNEUCTBUTENBHBIX YHCEN JUIS PEIICHUS IPAKTUYECKUX 3a4a4 M IPEACTaBICHUSA
JAHHBIX;

ONEepUpOBaTh MOHATHUAMM: JOTapu(pM YuCia, AECITHYHBIE U HATYypaJIbHbBIE
aorapu@mel.

ONEPUPOBATh MOHATHIMU: CUHYC, KOCUHYC W TaHT'€HC ITPOU3BOJIBHOIO YIJa,
MCI0JIb30BaTh 3aMUCh MPOU3BOJBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHEHUS U HEPABEHCTBA:

ONEpUPOBATh TMOHATHAMHU: TOXKIECTBO, YPaBHEHWE, HEPABEHCTBO, LEJOE,
palMOHAJIBHOE, UPPALMOHAIBHOE, YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE



YpaBHEHHUE;

BBINOJIHATh MPEOOPA30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN M pEllaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

IPUMEHATH CBOICTBA CTENIEHU AJIsi IPeoOpa30BaHus BbIPAXKECHUH;

BBINIOJIHATD MPE0oOpa30BaHMsl LIEbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHUI U peliaTh OCHOBHBIE TUIIBI LEBIX, PALIMOHATIBHBIX U UPPALIMOHATIbHBIX
YPaBHEHUI U HEPABEHCTB;

ONepUpoBaTh MOHATUSIMU: I[IOKA3aTEJIbHOE YpAaBHEHUE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUIIBI [TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBIMOJHATh MpeoOpa3oBaHUsl BBIPAXKEHUN, COJAEpKAIMX JIOrapu(Msl;

ONEepUPOBATh MOHATHAMM: JorapuMUUecKoe ypaBHEHHE U HEPaBEHCTBO,
peliaTh OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YpPaBHEHUN U HEPABEHCTB;

HAXOJUTh PELICHUS] POCTEMIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OPUMEHATh YPABHEHUS M HEPABEHCTBA JUISl PEIICHHMS MaTeMaTUYECKHX
3aJ1auy 3a]a4 U3 PA3IMYHbIX 00JIacTel HayKHU U PEAIbHOW KU3HH;

ONepUpOBaTh MOHATHUSIMH: CHCTEMA JMHEHHBIX YPaBHEHHUA U €€ pEeIleHHE,
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJI PELICHUS MPAKTUUYECKUX 3a/a4;

HAXOJUTh PELIECHUsI MPOCTEHIINX CUCTEM U COBOKYMHOCTEW pallMOHATbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIMPOBAaTh pealbHble CHUTyallud Ha s3bIKE aireOpbl, COCTaBIATH
BBIPAQXKEHMsI, ypaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 33Ja4yM, HCCIEI0BaTh
IOCTPOEHHBIE MOJEIHU C UCIIOIb30BAHUEM allllapara anreopsl

@OyHKIMU U TpaduKu:

ONepUpOBaTh MOHATUSAMHU: (PYHKIHUSA, CIOCOObI 3aaHusd (PYyHKUUHU, 00JIACTh
ONpEJENeHUs] U MHOXECTBO 3HaueHWl (yHKIuM, Trpadux QyHKIMH, B3aUMHO
oOpatHble (PYHKIINH;

CTPOUTHb U YUTaTh IpaUKU JTUHEHHON (QYHKUMH, KBaJPAaTUYHON (PYHKIIUH,
CTETEHHOHN (YHKIMHU C LEJIbIM I10Ka3aTeleM;

OIIepUPOBATh MOHATUAMMU: NepuoaudecKas QyHKIUS, YETHOCTh U HEYETHOCTh
GyHKIMM, HYId (QYHKIUH, T[POMEXKYTKHM 3HAKOMOCTOSIHCTBA; IMPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OKCTpeMyMma (yHKUMH, HaubOoibliee U
HauMeEHbIllee 3HaYeHUs (QYHKIMM HAa MPOMEXKYTKE, HCIOJIb30BaTh WX IS
UCCIeI0BaHNs (PYHKIMH, 3aJaHHOM rpaduKoM;

ONepUpOBaTh MOHATUSAMU: TpadUKH MOKA3ATEIbHOM, JOrapu(pMUYECKOH H
TPUTOHOMETPHUUECKUX (PYHKIINI, 1300paxaTh UX Ha KOOPJAUHATHOM IIOCKOCTH;

UCIOJIb30BaTh Tpaduku (PYHKUUN Ui PEHICHUs YPAaBHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH T'padUKU JTUHEHHBIX YpaBHEHUMN

U
WCITOJIB30BAaTh UX JUIS PEIICHUS CUCTEMBbI JIMHEMHBIX YPAaBHEHUM;

UCHOJb30BaTh TIpaduku (QyHKUMHA JUIs HCCIENOBAaHUS MPOLECCOB U
3aBHCUMOCTEN MpH pEIleHUH 3aJad U3 JPYruX y4yeOHBIX MPEeIMETOB U PeabHOU
’KU3HU, BBIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEX/y BETUYHMHAMU

Hauana maremaTndeckoro aHanusa:

ONEpUPOBATh TMOHATHSMHU:  MOCIEAOBATEIBHOCTh, apUPMETHUECKas U
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reoMeTpuyeckas IMporpeccud, OecKOHeUYHO YyObIBaroliasg reoMeTpuyecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBarOIIeH reOMEeTpUUECKOI IPOTrPECCUH;
3aJ1aBaTh MOCJIEI0BATENbHOCTH PAIUYHBIMU CIIOCO0AMU;

MCIIOJIB30BaTh CBOKMCTBA ITOCIENA0BATENBHOCTEN U MPOTPECCUM Il PELICHUS
peaNbHBIX 3a71a4 IIPUKIAJHOIO XapaKTepa.

ONepUpoBaTh MOHATUSIMU: HEMpepbIBHAS (PYHKUUSA, NPOU3BOJIHAA (YHKIIHH,
UCIIOJIb30BaTh F'€OMETPUUECKUI U (U3UUECKUI CMBICT MPOU3BOIHOM ISl PEIICHHUS
3a1ay;

HaXOAMUTb IIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIIEIOBaHUS (QYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO IPapUKOB;

WCIIOIBb30BaTh IPOU3BOAHYIO [UI HAXOXKIACHUsS HAWIIy4dllero pEuIeHUus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMMYECKHUX, 3a/1a4ax;

ONepUpoBaTh MOHATHUSAMH: [E€pBOOOpa3Hass M  HWHTErpajg, IOHUMATh
reOMETPUYECKU U (PU3UUECKUI CMBICI MHTErpaa;

HaXOJUTh MEPBOOOpPA3HbIE JIEMEHTAPHBIX (YHKUWN, BBIUMCISATH HHTErpal
o ¢popmyne Hotorona—JIelonuna;

pelars NpUKIAJHbIE 3a4a4d, B TOM YMUCJIE COLMAJIbHO-DKOHOMUYECKOIO U
(bu3MYecKoro xapakrepa, CpeJICTBaMH MaTEMaTHUYECKOr0 aHalIu3a

MHoecTBa U JIOTHKA:

OIIEPUPOBATh IOHATUAMU: MHOXECTBO, OIEpallMd HAJ MHOXECTBAMU;

UCIIOIb30BaTh ~ TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONKMCaHUs

peabHBIX
MPOIIECCOB U SBJICHUM, TIPY PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

OTIepupPOBATH MOHSITUSIMH: ompeseNieHue, TeopeMa, CIJIEJICTBHE,
JI0Ka3aTeNIbCTRO.

[Io otnmenpHbIM TeMaM ydeOHOro Kypca «['eomerpus» oOyuaromuics
HAYYHUTCS:

[IpsiMbl€ U IITIOCKOCTH B IPOCTPAHCTBE:

OTNIEPUPOBAThH MOHATUSIMU: TOUKA, IPSMAs, MIOCKOCTh;

MPUMEHSITh aKCUOMBI CTEPEOMETPUU M CJIEJACTBUS W3 HUX MPU PEIICHUHU
T€OMETPUYECKUX 3a/1a4;

ONEPUPOBATh MOHATUAMMU: MAPAJUIENBHOCTD U NMEPIEHANKYISIPHOCTD MPSMBIX
1 IJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aHMMHOE PACIOJOXKEHHE TMPSMBIX W ITUIOCKOCTEH B
MIPOCTPAHCTBE;

ONEPUPOBATh MOHATUSAMU: JABYTPAHHBIA YTroJ, T'PaHU JABYTPAHHOIO YIIa,
pedpo NBYTpaHHOTO yrja, JUHEHHBIA yroa ABYTPAHHOTO YIJIa, TpajycHas Mepa
JIBYTPAHHOTO yTa;

MHororpaHHuKH

ONEpUPOBATH IMMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA U HEBBIMYKJIbIN
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, PABUIbHBII MHOTOTPaHHUK;

pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MUpaMuaa, MpU3Ma,
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MPSMOYTOJIbHBIN Napajljienenunes, Kyo);

KJIacCU(PUIIMPOBAaTh ~ MHOTOTPAaHHWKH,  BbIOMpas ~ OCHOBaHUSA IS
KiIaccHPUKAy  (BBIMYKJIBIE W HEBBINYKJIbIe MHOTOTPAHHHUKH, IPAaBHIBHEIC
MHOTOTPAaHHUKH, TPSIMbIC U HAKJIIOHHBIEC TPU3MBbI, TAPAJIJICIICTIUIIC IBI );

OTICpUPOBATH MOHATHSAMU: ceKyIas TUIOCKOCTb, CeueHne

MHOTOTPaHHHUKOB; CTPOUThH CEYCHUSI MHOTOTPAaHHHUKOB;

Tena BpameHus

OTIEpUPOBATh TOHATUSIMH: IHJIWHIPUYECKAsh TMOBEPXHOCTh, 0Opasyromue
MATMHAPAYECKON TTOBEPXHOCTH, IIMIIHHIIP, KOHUYECKask TOBEPXHOCTh, 00pa3yIonne
KOHUYECKON TTOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTh;

pacrno3HaBaTth Teja BpalieHus (HUIUHIp, KOHYC, cepa U map);

O0O0BSACHATH CIIOCOOBI TIOJIYYCHHS TEJl BPAIICHUS;

KJ1acCu(UIMPOBATH B3aUMHOE PACIIONIOKEHUE ChHEephl U

MJIOCKOCTH;

penraTh 3a7a49i Ha HAaXOXKJICHUE TEOMETPUUECKUX BEJIMYUH 10 00pasiaM Win
QITOPUTMaM, TIPUMEHSS W3BECTHBIC AHAIUTHYCCKHUE METOIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7a4 Ha BBIYHMCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMH;

pemaTh 3aJ1a4u Ha HaxO0KJICHWE TeOMETPUUYSCKHUX BEIIMYUH 110 00pa3iam HiIu
QITOpUTMaM, TPHUMEHSS W3BECTHHIC AQHAIUTHYCCKHUE METONbI TPH pPEIICHUH
CTaHIAPTHBIX  MaTEeMAaTHYECKWX 3aJady Ha  BBIYHCICHHE YyIJOB  MEXKIY
CKPEHIMBAIOIIMUMHUCS ~ TPSMBIMH, MEXIy TMPSAMOH H  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB;

BBIYHCIIATh 00BEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuza) C TOpUMEHEHHEM (OpPMyJ, BBIUMCIATH COOTHOIICHUS MEXIY
TJIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX MHOTOTPAaHHHUKOB;

BBEIYHCIATE OOBEMBI W IUIOMAQAM  TIOBEPXHOCTEH Tel  BpalieHus,
TCOMETPUYCCKUX TeJI C TPUMEHEHUEM (HOPMYJT;

OTICpUPOBATh TOHATUSMU: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy H
ONMMCAHHBIA OKOJO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIlCHMUS;

BBIUMCIISITh COOTHOIICHHUSI MEXKIY IUIOMAISIMHI TIOBEPXHOCTEH M 00BEMaMu
II0JTOOHBIX TEN;

n300pakaTth u3ydaembie (UTYpbl OT PYKHM M C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB;

OTIEpUPOBATh TOHATUSIMH: CHMMETPUS B TMPOCTPAHCTBE, IEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUHN (DUTYPHI;

W3BJICKaTh, MPe0oOpPa3OBBHIBATH W HMHTEPIPETUPOBATH HWHOOPMAITUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYypax, MPEACTaBICHHYIO Ha 4EPTEeKax U
PUCYHKaX;

BekTopel W KOoOpAWMHATBI B IMPOCTPAHCTBE.

OTICpUPOBATH TTOHATHEM BEKTOP B IIPOCTPAHCTRBE;

12



BBITIOJIHATh JEUCTBUSI CJIOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOXEHUSI BEKTOpA Ha YUCJI0, OOBSICHSIThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T;
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IIPUMEHATH IPABUJIO NAPAJUICIICTIUIIENA;

ONEPUPOBATh MOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOl MEXKIY
BEKTOPaMHM, CKAJIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTODBHI;

HaXOJAUTh CYMMY BEKTOPOB U MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXKY
BEKTOPAMHU, CKAIAPHOE NTPOU3BEACHUE;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT;

NPUMEHSITh TeoMeTpuueckue (HaKThl IJisi PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOJaralolluX HECKOJIbKO  IIaroB  pEUIeHUs, €CIH  YCIOBHUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOU (popmMme;

MPUBOJIUTH TPUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B TMPUPOAE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE;

IIPUMEHSTh TOJYYCHHbIC 3HAHMS Ha MPAKTUKE: aHAIU3UPOBATh pEalIbHbIC
CUTyallud W TNPUMEHATh HW3YYEHHBIC IMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4eCKu CHOPMYIUPOBAHHOM MPOOJEMBbI, MOJACIUPOBATH pealbHBIC
CUTyallul Ha $3bIKE TE€OMETPUU, HCCIENOBATH IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHH H TeopeMm, ammapara anreOpsi,
pelIarh MPaKTUYECKHUE 3a/Ja4M, CBS3aHHBICE C HAXOXIECHUEM TI€OMETPUUYECKUX
BEJINYHH.

[To Temam yyeOHOrOo Kypca «BeposSTHOCTH M cTaTHCTHKA» OOyYaroluucs
HAY4YUTCS:

YUTATh U CTPOUTH TAOJIUIBI U AUArPAMMBI;

CpPaBHMBATh  BEPOSATHOCTM  3HAYCHUM  CIYYallHOM  BEJIWYMHBI 11O
pacnpeiesIEHUIO W € MIOMOIIBIO THarpamM;

ONEPUPOBATH  MOHATHEM  MATEMAaTUYECKOrO  OXHJAHUSA, MPUBOAUTH
MPUMEPBI, KaK MPUMEHSECTCS MATEMATHYECKOE OXKHMIAHUE CIIYYaWHOW BEIWYHUHBI
HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE TI0 JAHHOMY PACIPEAECICHHUIO;

UMETh TPEACTaBJICHHE O 3aKOHE OOJBIINX YHUCET;

MMETb MPEJICTABICHUE O HOPMAJILHOM PACIPEICIICHUN;

omnepupoBaTh  MOHATUSAMH:  cpefHee  apudmeTrnyeckoe,  MeAHaHa,
HauOoJbIIIee, HAMMEHbIIIEEe 3HAUCHHE, pa3MaX MAaCCHUBA YUCIIOBBIX JAHHBIX;

OTepUPOBATh TOHITHAMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) M CIy4aiHOe
COOBITHE, dJEMEHTapHOE COOBITHE (PJIEMEHTapHBIA HMCXOJ) CIy4YaHOTO OIIbITa,
HAXOJWUTh BEPOSITHOCTH B  ONBITaX C PaBHOBO3MOXHBIMH  CIy4alHBIMU
COOBITHSIMU, HaXOJWTh W CPAaBHUBATH BEPOSITHOCTH COOBITUH B H3YYCHHBIX
CIIy4alHBIX YKCIEPUMEHTAX;

HaXOOuTh M (POPMYJIHPOBATH COOBITHS: MEpPECEYeHHUE U OObEIUHEHUE
JAHHBIX COOBITHM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BATHCS
nuarpammamMu Jusepa u GopMyJion CI0KEHUSI BEPOSTHOCTEH MPpU PEIIeHUH 3a/ady;

OTIepUPOBAThH TMOHSATUSMU: YCJIOBHAs BEPOSITHOCTh, HE3aBUCUMbBIC COOBITHSA,
HAaXOJUTh BEPOSITHOCTH C MOMOIIBIO MPaBUJIa YMHOXEHHS, C MOMOIIBIO JIepeBa



CIIy4alHOIO OIIbITA;

OPUMEHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHMSI TPHU PEIICHUU 3ajady;
ONEPUPOBATh IMOHATHSMHU: UCIIBITAHUE, HE3aBUCHUMbBIE HCIBITAHUS, CEPHS
UCTBITAaHUM, yCHeX W HeyJada, HaXOJUTh BEPOSTHOCTU COOBITMH B CcepuH
HE3aBUCHUMBIX UCIBITAHUHN JI0 MEPBOr0 ycrexa, HaXOJUTh BEPOSATHOCTU COOBITUN B
cepuu ucnbiTanuil bepnyuu;

ONEepUpOBaTh  IMOHATUSAMHU:  CllydyailHas  BEJIWYMHA,  paclpeiesIeHHue
BEPOSATHOCTEN, TarpaMMa paclpeeICHuUs.

3 COAEP KAHME JUCIUIIJIMHbI

«Anrebpa U Havajga MaTeMaTUYECKOTO aHAIIA3ay

Yuca 1 BBIYUCICHUS.
Panmonanbabeie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUHbIE IEepUOAMYECKHEe Jpobu. ApudMernyeckue omnepauud C
pallMOHALHBIMU ~ YHWCIAMH,  MPeo0pa3oBaHUsI  YHUCJIOBBIX  BBIPAKECHHI.
[Ipumenenue npoOeil W MPOLEHTOB ISl PEIHICHUS NPUKIATHBIX 3a1ad W3
PAa3JMYHBIX OTPACIICH 3HAHUMN U PEATBHOU )KU3HU.
JlelictBUTeNbHBIE  uKcia. PanuoHanbHBIE W HUppalMOHAJIBHBIE  YHUCIA.
Apudmernueckre omepanuu ¢ JCUCTBUTEIBHBIMUA dYHclaMu. [lpuOmmkEHHBbIC
BBIUMCIICHUS, TIpaBWiIa OKPYIJICHHS, TMPUKHAKA U OLEHKAa pe3yJibTaTa
BblUKCIICHUU. HarypanbHbie u nensie uncna. [Ipu3Hakum nenuMocTH LENbIX
YyuCell.
CreneHb ¢ pallMOHAIBHBIM MOKa3zaTenaeM. CBOMCTBA CTEIICHHU.
Crenenb ¢ nensiM nokazareneM. CrangapTHas ¢popma 3aUCH ACHCTBUTEIBHOTO
yucia. Mcrnonbs3oBaHue moaxosieid Gopmbl 3aNTMCH ISUCTBUTEIBLHBIX YHCEI JIJIs
peleHns MPaKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.
ApudmeTnueckuii KOpPEHb HaTypaJIbHOU CTEIICHU. JenictBus c
apu(pMEeTUUECKUMU KOPHSIMU HATYpPaIbHOMN CTEIECHHU.
Jlorapudm uncna. JleciTHIHBIC U HATYpPaTbHBIC JIOTAPH(PMBI.
CuHyc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAaHI'E€HC YHCIIOBOTO apryMEHTa.

YpaBHEHHS 1 HEPABEHCTBA.
ToxecTBa U TOXKIECTBEHHbBIE TPEOOPA30BAHUS.
[IpeobpazoBaHuie TPUTOHOMETPUUECKUX BBIPAKECHUI.
OCHOBHBIE TPUTOHOMETPUYECKHUE POPMYJIBI.
YpaBHEeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, pelieHUE HEPABEHCTBA.
Pemienue 1nenpix U ApoOHO-paIIMOHATBHBIX YPAaBHEHU U HEPABEHCTB.
Penienne nppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.
[IpeoOpazoBaHue BbIpaXXEHH, COAEPKALTUX JIOTapU(MBI.
[IpeoOpazoBaHue BbIpaXKEHUH, COIEPIKAIIUX CTEIIEHH C PAllMOHAIBHBIM
ITOKa3aTENEM.
IToka3zaTenbHble YpaBHEHUSI U HEPABEHCTBA.



Jlorapudmuueckrie ypaBHEHUS U HEPABEHCTBA.
Pemenne TpUroHOMETPUYECKUX YPABHEHUM.
[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
IIprMeHenne ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATUYECKUX 3a/1a4, U
3aJ1a4y U3 pa3IuvHbIX 001acTel HAYKH U peabHOM KU3HH.
CucreMbl TMHENHBIX YPAaBHEHUH.
Pemenne npukiaaHbIxX 3a4a4 C HOMOIIBIO CUCTEMBI IMHEWHBIX YPABHEHHM.
CucteMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
[IprMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIIEHUIO0 MaTEMATUYECKUX
3a/1ay ¥ 3a7]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeaIbHON KU3HU

OyHKINU U TPaPUKH.
Oynk1Ms, criocoObl 3a1anus GyHkiuu. ['paduk pyHKIMH.
B3aumnuo oOpaTHbIe GyHKIUY.
[Tepuoauyeckue GyHKIIUU.
OO0nacTh OnpeeaeHNsl U MHOKECTBO 3HAU€HUH  (PyHKIUM.
YérHble U HEUETHBIC (DYHKITUH.
Hynu ¢pynxnun. [IpoMexyTKu 3HAKOIIOCTOSTHCTBA.
[IpomexyTKM MOHOTOHHOCTU (DyHKIIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKITUH.
Haubonbiiee 1 HaMMeHblIee 3HaUeHUE (YHKIMM Ha IPOMEXKYTKE.
CrenenHas (yHKLMS C HaTypaJbHBIM U LIEJBIM IoKa3aTesneM. EE cBolicTBa n
rpaduk.
[TokazatenbHas u morapudmMudeckast GyHKIIMU, UX CBOWCTBA U TPAPUKH.
Tpuronomerpuueckasi OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIIUN
YUCJIOBOTO apryMEHTA.
Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U TPpaUKH.
Hcnonb3oBanue rpa@ukoB (GyHKIMM 1715 pEIICHNUs YPaBHEHUN U JTMHEHHBIX CUCTEM.
Hcnonb3oBanue rpadpukoB GyHKUUN ISl KCCIIETOBAaHUS TPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT [P PELIEHUH 33]1a4 U3 APYTUX y4eOHbIX
MPEAMETOB U PEATBHON KU3HU.

Hauana MmaremaTnyeckoro anaimsa.
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMs IOCIeAOBaTeNbHOCTE. MOHOTOHHBIE
[IOCJIEA0BATEIBHOCTH.
Apudmernueckas M TreoMeTpuyeckas Mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yObIBaIOIIEH reOMeTpHUECKON
nporpeccu. dopMyna CIOXKHBIX NPOLEHTOB. Mcnosnb3oBaHue mporpeccuu Juist
peleHns peajbHbIX 3a/1a4 IPUKIIAHOTO XapakTepa.
HenpepriBHble (QyHKIHH.
MeTton uHTEpBAIIOB IS PEILIECHUS HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u (pU3NUECKUN CMBICI TPOU3BOTHOM.
[IpousBoaHbBIE ATIEMEHTAPHBIX PYHKIUH.
@opMynbl HAXOXKIEHUS MPOU3BOJHOM CyMMBI, NPOU3BEACHUS W YaCTHOTO
GyHKIUH.
[IpumeHeHne NpPOM3BOJHON K HMCCIENOBAaHUIO (DYHKIMII HAa MOHOTOHHOCTH M



DKCTPEMYMBI.
Haxoxxnenue Hanboap1Iero 1 HAMMEHBUIETO 3HAYEHUS (DYHKIIMU Ha OTPE3KeE.
[IpuMeHeHre TPOWM3BOMHOM JUII HAXOXKIACHUS HAWIYYIIETO PEIICHMS
NPUKIIAIHBIX 3a7a4axX, Ui OIpPENENIEHUs CKOPOCTH Mpolecca,
3aJ1aHHOTO (PopMyII0i Hiih rpaduKoM.
[TepBooOpazHas.
Tabnuia nepBooOpa3HbBIX.
WuTerpan, ero reoMeTpuyeckuii 1 PU3NYECKUA CMBICIL.
Boruucnenne mnterpana no gopmyne Herotona—
Jleitbnura.
MHoOkecTBa U JIOTHKA.
MHOxk€eCTBO, Olepaly HaJl MHOKeCTBaMHU. J[narpammsl Diinepa—Benna.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO anmapara JJisi ONKMCaHusl pealbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 334 U3 APYTUX YUEOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO.
«CryyaliHbie COOBITUSI U BEPOSTHOCTH
dakTopual.
JlepeBo ciy4aliHOrO 3KCIIEpUMEHTA.
KoMOuHaTopHOE TpaBUiIO YMHOXKEHHS.
IIepecranoBku. Yucno couetannid. Yucno pasMenieHuu.
TpeyronpHuk Ilackans.
®opmynia buHoma HeroroHa.
Omnepanuu HaJl COOBITUAMU: MEpeceueHue, 00beIUHEHNUE, TPOTUBOIOIOKHBIE
coObITHs. Jnarpammsl Ditnepa.
CnyualiHbIe SKCTIEPUMEHTHI (OTIBITHI) U CITyYaiiHbIE COOBITHUS.
CrnydailHble OIIBITBI C PAaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMHU
COOBITUAMHU. DIIEMEHTAPHBIE COOBITUS (MCXOIBI).
BeposaTHOCTh CilydaliHOTO COOBITHS.
BepositHocTH  cOOBITHII B OMBITAX C PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMU COOBITHUSMH.
brnu3ocTh 4acTOTHI M BEPOSITHOCTH COOBITHHA.
dopmyia CI0KEHUSA BEPOSATHOCTEN.
HezaBucumeble coObITHS.
YcnoBHas BEPOSTHOCTh. Y MHOKEHUE BEPOATHOCTEN.
®opmyia OJIHOW BEPOSITHOCTH.
bunapHbIil ciydailHbI ONBIT (MCTIBITAaHUE), yenex W Heynaya. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCHBITAHUN 10 mepBoro ycmnexa. Cepus
HE3aBUCHMBIX UCTIBITAHUI bepHyIuIn.
Cnyuaitnas BennunHa. Pacnipenenenue BeposaTHocteil. JuarpamMmma
pacupeaenenus. [Ipumepsl pacnpeneneHun.
[IpencraBienne TaHHBIX C TOMOIIBIO TAOIUIL U AUATPAMM.
Cpennee apudmernyeckoe, MeIraHa, HanOOJIbIIIEE ¥ HAMMEHBINIEEe 3HAYCHMUS,
pa3Max, TUCIEPCHs U CTAaHAAPTHOE OTKIIOHEHUE YHCIOBBIX HA0OOPOB.
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Hpuxkiaagnoi moay.ab «IIpo¢eccnoHaIbLHO-OPUEHTHPOBAHHOE
coAepKaHuEe»

Vet npodeccrnoHanbHOW HAPABIEHHOCTH OCYIIECTBIISIETCS:

1. mpu BBIMOTHEHUH O0YYAOMIMMHKCS BUJIOB PA0OT, CBS3aHHBIX ¢ OyAyIlen
po(ecCUOHANBbHOMN NESITEIbHOCTHIO U HAIIPaBJIEHHBIX HA (POPMHUPOBAHUE,
3aKpeIieHre, Pa3BUTHE MPAKTUYECKUX HABBIKOB M KOMIIETEHLIUN 110 TPOQUITIO
COOTBETCTBYIOIIEH CIEUATIbHOCTH;

2. Ipu IPOBEJICHUH JIEKIIUA, CEMUHAPOB, MacTEP-KJIACCOB,
peaycMaTpUBAIOIIKX Tepeiayy oO0yyaromuMes yueOHol nHdopmariui,
HEO0OXOMMOM TSl TOCIIEAYIONIETO BHIMOIHEHUS padOT, CBA3aHHBIX C Oyaylien
po(eccCHOHaIbHOM 1eITeNbHOCTBIO;

3. Ipu MPOBEJICHUYU MTPAKTUUECKUX U JIA0OPATOPHBIX 3aHATUH T10
o01ieo0pa3oBaTeIbHON YU4eOHOM TUCITUTIIMHE,

4. npy BBINOJHEHUU UHANBUIYATIBHOTO MMPOEKTA.
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CTPYKTYPA JUCIHHHUIIJIMHBI

3.1 O0beM JMCUUIIMHBI M BUBI Y4eOHOH padoThl

Bup yuyeOHoit padoThI

Oo0neM yacoB

O0beM quCHUILIMHBI (BCEro) 220
CymmapHasi yuyeOHasi Harpy3ka BO B3aMMOJEHCTBUM C 200
npemnoaaBarejaemM
B TOM YHCIJIE:
JIEKIAH 46
MPAKTUUYECKUE 3aHITHUS 154
71a00paTOpPHBIC 3aHATHUS -
CamocrosiTesibHasi paboTa o0y4yaroierocsi (Bcero), B T.4. 8
Koncynbrammmn 4
IIpomexyTounasi arrectauus B gopme 3x3amena B 1 u 2 8

ceMecTpe




3.2 TemaTnueckuii JIAaH JUCHUILIMHBI C y4€TOM padoydeil MporpaMMbl BOCTIMTAHUS

KoJj-Bo yacoB

Ne HaumMeHoBaHUe pa3aena / TeMbl
/o NpaKT./ caM. |B T.4. BOCIIL.
JIEKIIMU
Jabopar.| pab pao.
1 CEMECTP
Pa3zpmea 1. Yucyaa 1 BLIYUCIEHUA
Jlexnuu 10

Harypanbnble u nenbie yncina. PanmonanbHbIe YUCIa.
JlelicTBUTENbHBIE YNCIIa, TPUOIMKEHHBIC BBIYUCICHUS, TIPOIICHTHI.
Crenenu u kopHu. UppannoHanabHble ypaBHEHHUS.

Oyukumu v rpadpuku. CteneHHas U nokasareinbHas QyHKIHS.
Jlorapudmel u norapudmuueckas GyHKIHUS.

HpaKaneCKue 3aHATHA

Lensle u panmoHaIbHBIE YUCIIA. 34 1
JleMicTBUTENbHBIC YKCIIA.

AOGCOMOTHAS U OTHOCHUTEINbHAS TIOTPEIIHOCTH.

[IporneHTHI.

CreneHb ¢ HaTypaJbHBIM, PAIMOHAIBHBIM U JEHCTBUTEIHLHBIM ITOKA3aTEIIEM.
Kopens HaTypanbHOI CTEIIEHM.

WppanmonansHbie ypaBHEHHS.

Crenennast GyHKIIHSL.

[MokazarenpHast PyHKIIHS.

Pemenue noka3arenbHbIX ypaBHEHUH.

I'paduueckoe penieHne ypaBHEHUH.

Jlorapudm yucmna. CoiicTBa jorapupmos.

Pemenue norapupMudeckux ypaBHEHHA.

Jlorapudmuueckas GyHKIIHS.

[TocTpoenue rpaduka sorapu@muueckor HyHKIHH.

Paznea 2. OCHOBBI TPUTOHOMETPHH.

Jleknuu 4
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OcCHOBHbIE IOHATHS TPUTOHOMETPUH.

@®opMyJibl TPUTOHOMETPHUH.

Tpuronomerpuyeckue pyHkiuu. OOpaTHbIE TPUTOHOMETPUYECKUE PYHKIINU.

I'paduxu TpuroHoMeTpuyecKuX GyHKIMNA U OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUI.
TpuroHomeTpuyeckue ypaBHEHHUs] 1 HEPaBEHCTBA.

IIpakTnyeckue 3aHATHSA

18

UYucnoBasi OKpy>KHOCTh Ha KOOPJIUHATHOM ITUIOCKOCTH. PajuanHas u rpagycHas Mepa yria.
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI.

Tpuronomerpuyeckue QyHKINU.

IHoctpoenue rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMHA.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUI U HEPABEHCTB.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

[Toctpoenne rpaduKoB OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITUH.

Pasznea 3.

Hagana MmaTeMaTH4eCKOro aHaju3a

Jlexuuu

ITocnenoBarenbHOCTH
[Ipupamienre GyHKINN, HEIPEPHIBHOCTh PYHKIUU

IIpakTHYecKHe 3aHATUSA

CriocoOblI 3a1aHus oce10BaTeIbHOCTeH. ApudMeTryeckas U reoOMeTpruuecKast IpOrpecCu.
[Tpupamenne GyHKIMH, HEIPEPHIBHOCTD (DYHKIMH

Pazpea 4.

[TpouzBognas pyHkIMM

Jleknun

[IpouzBonnas pynkuuu. ['eomerpuueckuit u puzndeckuii cmbici. [Ipasuna quddeperunpoBanus.
Crnoxnas ¢pysnkuus. [IpousBogHas cinoxuoil Gpynkiuu. [IpuMeHeHrne npou3BoJHOMN K HCCIEIOBAHUIO
GyHKUUH.

HpaRanecmle 3aAaHATHUA
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[IponzBogHas cTeneHHON QyHKIIUH.

[Ipou3BoHbIE NIEMEHTAPHBIX (DYHKIIMH.

[IpaBuna quddepeHunpoBanusl.

VYpaBHeHHE KacaTelIbHOU K rpaduKy (QyHKIHMH.

[IpousBoHas Ci0XKHON QYHKIUH.

[Ipon3BoHas MpoOU3BEIEHHS U YACTHOTO CIIOKHBIX (PYHKIIHUIA.
[Ipon3Bo1HBIE BBICIINX MOPSIAKOB.

HccnenoBanue GyHKIMM U TOCTpoeHuE € rpaduka.
Haubonbiiee v HanMeHbIlee 3HaYeHe (PYHKIIMH HA TIPOMEKYTKE.

CamocrosiTeibHas padoTa

Pemenue 3amau

BCEI'O 3a 1 cemecTp:

20

74

II CEMECTP

Pasnea 5.

HHTerpasn u ero npumMeHeHue

Jlexuuu

[lepBooOpa3nas u HeonpeaeaEHHbIH nHTEerpai. CBONHCTBA HEONIPEIEIEHHOTO HHTErpaa.
Onpenenéunblii uaTerpai. @opmyna Hetotona-JleiiOnuma. Beruucnenue miomanei miockux ¢uryp.

HpaRanecmle 3aHATHA

16

Tabnuia HHTETPAJIOB.

CaoiicTBa HeomnpeeIEHHOTO HHTETpaJia.

Haxoxpaenue HeonpeaenéHHOTo UHTErpaa.

OnpenenéHHblil UHTErpal.

Boruncnenue minomasei miockux puryp.

[IpumeHeHne nHTerpaia K BBIYUCICHUIO (DU3MUECKHUX BEIIMYHH.

Pa3gea 6.

I'eomerpus

Jlexnuu

10

[Ipsimble U TUIOCKOCTU B TpOCTpaHcTBe. OCHOBHBIC MOHSATHS CTEPEOMETPUH.
[lepneH UKy AIPHOCTD NPSAMOM U TUIOCKOCTH.

Bexkropsl.

MHOrorpaHHUKH.

Tena BpaleHusl.

IIpakTHYecKHe 3aHATUSA
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AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.

[TapamienbHOCTH NPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE.

VYTIIBl ¢ COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEKIY MIPSIMBIMU B IIPOCTPAHCTBE.

[TapamienbHOCTh TNIOCKOCTEH.

[lepneHAUKYISIPHOCTD NPSIMON U IUIOCKOCTH.

Bexkropsl B npocTpancTBe. [[eHCTBHS C BEKTOpamu, 33JlaHHBIMU KOOpanHaTaMH. KoJummHeapHOCTh
BEKTOPOB.

CkansipHO€ Ipou3BeieHne BeKTOpOoB. OpTOroHaJIbHbBIE BEKTOPHI.

[Ipu3ma: npsimast ¥ HaKkJIOHHAs MpHU3Ma, NMpaBWIbHAs NpU3Ma, Hapauenenunes, Ky0. Beruucienue
ioniaau OOKOBOM M MOJTHON MOBEPXHOCTH MPU3MBI, 00bEM Ipu3Mbl. CeueHusl.

[Mupamua, npaBuiIbHAs NMpaMUa, yceueHHas nupamua. Terpasap. Beraucnenue miomaam 60koBon
Y TIOJTHOW MOBEPXHOCTHU NpU3MbI, 00bEM CedeHunss NTupaMu/Ibl U yCEUEHHOW MUPAMHU/IBL.

Hunuuap: ocHoBaHMA U OOKOBas MOBEPXHOCTh, oOpasyromas u och, [lnomans 60KoBON U MOTHON
MOBEPXHOCTU IUuHApPa. O0BEM UIHHIpA.

Konyc: ocHOBaHue 1 BepinHa, 00pa3yromias U och, IJIOLIa (b OOKOBON U MOJHOW NOBEPXHOCTH, 00BEM
KoHyca. Yceu€HHbIl Konyc. CeueHus KoHyca.

Cdepa u map: ueHTp, paguyc, 1uamMerTp, oAb MOBEpXHOCTH cepsl. B3aumHoe pacnonoxeHnue
chepsl 1 MITOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, IIomanb chepol, ceueHus mapa.
KomOuHanmu ten MHOTOTpaHHUKOB, T€J BPAIEHUS M MHOTOTPAaHHUKOB C TeJamH BpaiieHus. Teno
BpallleHUs, BIUCAHHOE B MHOTOTPaHHUK (MHOIOTPAHHUK, ONTMCAaHHBIN OKOJIO TeJla BpalleHus), chepa
BIIMCAHHAs B IIWJIMHIP.

Pa3pgen 7.

MHosKecTBa M JIOTHKA.

Jlexuuu

MHoxecTBO, onepanuu HajJ MHOKecTBamMH. Jluarpammsbl Diinepa—BeHHa.

IIpakTHYecKkHe 3aHATUSA

MHo3kecTBO, ONlepalii Ha/l MHOKECTBAMHU.
Juarpammsl Diinepa—BenHa.

Pa3znen 8.

DJieMeHTbl KOMOMHATOPUKH.

Jlexuuu

®dakropuai.
JepeBo cny4ailHOTO SKCIIEpUMEHTA.
KoMbuHaTopHOe npaBUIo YMHOKEHHUSI.




[IepecranoBku. Yucio couerannii. Yuciio pazMeneHui.
Tpeyronpnuk [Tackas.
®opmyna ounoma Herotona

IIpakTHYecKkHe 3aHATUSA

[IpaBuna KOMOMHATOPUKH.
DopMmyJibl KOMOMHATOPHKY.

Pa3zpgen 9.

DJieMeHTBhI TeOPUH BEPOSATHOCTEH

Jlexnuu

Onepanuu Hag coObITHsIMU. [luarpammsl Ditnepa.
Cnyuaiinbie COOBITHS.

CnoxxeHre ¥ YMHOXEHUE BEPOSITHOCTEH.
®opmyiia MOJHON BEPOATHOCTH.

[ToBTOopenue ucnbitannii. ®opmyna beprymim.
Crny4daifHble BETUYHHbI

IIpakTnyeckue 3aHATUSA
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OnemenTapHbie cOObITHS. COOBITHS COBMECTHBIE M HECOBMECTHBIE, 3aBUCUMbIE M HE3aBUCUMBIE.
3a/auu Ha CJI0KEHUE BEPOSTHOCTEHM, YMHOKEHHE BEPOSATHOCTEH.

dopMyIa MOJIHON BEPOATHOCTH.

®opmyna bepryim.

JluckpeTHas ciiyyaiiHasi BEJIMYUHA

Hopmanbhblii 3aKk0H

Pa3pea 10.

DJIeMEeHThI MATEMATHYECKO CTATUCTHUKH

Jlexuuu

[IpencraBneHne JaHHBIX, FTeHEpaAIbHASI COBOKYITHOCTH, BEIOOpKa. CraTucTHdeckas 00paboTka
nHOpMaIHH.

IIpakTnyeckue 3aHATUSA

[IpencraBnenne JaHHBIX (TAOIHIIBI, TUATPAMMBL, Tpadukn).

Mepsl paz0Opoca (pa3max BbIOOpKH, cpeiHee apudmeTuyeckoe, MeuaHa, Mojia, CpeJHee 3HaUeHHe
BBIOOPKH, IUCIIEPCHS, CpPe/IHEE KBaPATUYECKOE OTKIOHEHUE, MEeIaHa, MOa.

Craructrueckas o0paboTka HHPOpMAITUH.

CamocrosiTesibHasi padora




Pemenue 3anau

BCEI'O 3a 2 cemecTtp: 26 80
Koncyabranus 4
IIpomekyTouHas arTrecTauus B popmMe IK3aMeHa 8

HUTOI'O 3a kypc 220 4., U3 HUX: 46 154




4 YCJIOBUS PEAJIM3AIUU JUCHUTIJIMHBI

4.1 TpeOoBaHus K MHHHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHuI0

Peanu3zanust nporpaMMbl JUCHUIUIMHBI TPEOYET HAIU4Ms y4eOHOro KabuHeTa
MaTEMaTHKH.

KoMIuieKTHOCTh: MOCaJoyHble MecTa IO KOJMYECTBY OOydaroluXcs;
MapKepHas JIocka M Mapkepsl (MeJioBas Jocka W Men), Ikad/cremiax 1;
aBTOMaTU3UPOBAaHHOE paboyee MECTO: MepcoHaNbHBIN koMmnbioTep B 161 B cocTase
ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER V226HQL
muar.21.50.+MbBIIIIb+KJIAB - 1 mr.; nocka-akpan 1 mT.; WHTEPaKTUBHBIN
npoektop NEC U321Hi MT - 1 wr.; ucrounuk OecriepeboitHoro nutanus Nippon
— lmr.; cereBoit puibtp Buro 1.8 merpa — 1 mr. JIuneH3noHHOE MpOrpaMMHOE
obecneuenue: [1O Microsoft (OC Windows 10, MS Office 2013) CpoOoaHo
pacrpocTpaHsieMoe rnporpammuoe odecrnieuenue: Adobe Acrobat reader DC, 7Zip.

4.2 UupopmanuoHHoe odecniedyeHue 00ydeHust
Ilepedyens pekoMeHnayemMbIX Y4eOHBIX H3aaHuil, UHTEpHET-pecypcoB

OcHoBHas JuTEepaTypa:

1 MaremaTtuka: anrebpa ¢ Hayajga MaTeMaTHYECKOrOo aHalu3a,
reoMeTpusi. Anrebpa M Hayaia mareMatuyeckoro ananuza. 10—I11 kmaccsl :
0a30BbIf U yriIyOnEHHBIN ypoBHU : yueOHuk / L. A. Anumos, 0. M. Konsrux, M.
B. Tkaué€Ba [u ap.]. — 11-e u3z., crep. — Mocksa : I[Ipocsemenue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Texkcr : 3nekTpoHHbIH // JlaHb : 3JEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/334391 — Pexum
JOCTyNa: AJisl aBTOPH3. MOJIb30BATEIICH.

JlonoJIHUTe IbHASA JIUTEepaTypa:

1 Marematuka : y4yeOHMK JUIsI  CpelHero MpodeCCHOHAIBLHOTO
oOpazoBanusa / O. B. TarapuukoB [u np.] ; mox oOmei pempakmuedn O. B.
TarapuukoBa. — MockBa : M3pmarensctBo [Opaiit, 2022. — 450 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr
aMeKTpoHHBIN //  OOpa3oBarenbHas Mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490214. DneKTpOHHBIN pecypc

2 Kpemep, H. I11.

Marematnka i KOJUIEJDKEH : ydeOHOe TMocoOMe i CPEIHEero
npodeccuonansuoro odpaszosanus / H. III. Kpemep, O. I'. Koncrantunona, M. H.
O®punman ; non pemakiuenn H. 1. Kpemepa. — 11-e uzn., nepepad. u mom. —
MockBa : MzmarenbctBo [Opaiit, 2022. — 362 c. — (IIpodeccuonanprnoe
obpazoBanue). — ISBN 978-5-534-15601-0. — Tekct : SIeKTpPOHHBIA //
OO6pa3zoBarenbHas matgopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/509126. DnekTpoHHBIHN pecypc.

24


https://urait.ru/bcode/509126
https://urait.ru/bcode/490214
https://e.lanbook.com/book/334391

"®roC COO — (enepalbHblii roCyJapCTBEHHBIH 00Pa30BATENbHBIA CTAHAAPT CPEIHErO OOILIErO
oOpazoBaHUA

i ®rOC CIHO - (enepanbHbIil  roCyIapCTBEHHBIA  OOpa3OBaTENbHBIA  CTAHIAPT  CPEIHETO
npodeccroHaNbHOr0 00pa30BaHus IO CIEHATIBHOCTH (TIpodheccu)

i @OIT COO — penepanbhas 06pazoBaTeNIbHAs IPOrPAMMA CPEJHETO OOIIEro 00pa30BaHuUs
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