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PabGouass mnporpamma yuyebOHOro mnpeamera «Maremartukay/ COCT. JOLEHT Kadeapbl
I'yMaHUTapHBIX M COLMAJIbHO-3KOHOMUYeCcKUX AucuuiuiuH Crenanenko [.A, ®@umman CITIU B 1.
KeneznoBoncke.

Paboyas mporpamma mnpenHasHadeHa sl IPENoJaBaTeNIbCKOr0 COCTaBa M CTYACHTOB OYHOMU
dopmbl 00ydeHuss mo crenuanbHocTH 44.02.01 JlomkonpbHOEe 0OOpa3OBaHHWE M CIYKUT OCHOBOWM
opraHu3aluu npenojaBaHus yueOHoro npeamera «Maremaruka» B 1 u 2 cemecTpax.

PabGouass mporpamma cocraBieHa Ha oOcHOBe DenepalibHOTO  IrOCYIapCTBEHHOIO
00pa3oBaTeNbHOTO  CTaHAapTa CpegHero oO0mero oO0pa3oBaHMS, YTBEPXKICHHOTO IPUKA30M
MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, ¢ yuetom
denepanbHOTO TOCYAAPCTBEHHOTO 0O0pPa30BaTENFHOTO CTaHAApPTa CPEAHEro MpoeCcCHOHATHLHOTO
oOpazoBanus mno crneuuanbHocT 44.02.01/omkonsHoe 00pa3oBaHUE, YTBEPKAEHHOTO MPHUKA30M
MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @enepannn ot 27 oktaops 2014 r. Ne 1351.

Pabouas nmporpamMmma yueGHOro npeaMmera o100peHa Ha 3aceaHuu Kadeapbl TyMaHUTApHbBIX U
COIMATBHO-2KOHOMUYECKUX JUCIUTUINH OT «28» Mast 2024 r. [Ipotokon Ne 11.
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1. TACIIOPT PABOYEWM ITIPOT'PAMMBbI YUEBHOI'O ITIPEJIMETA

1.1 O6racms npumenenus npozpammol

PaGouas mporpamma yuebHoro npeamera sisiercs yacteio [IIICC3 B cootBercTBUU ¢ PT'OC
no crnemmanbHocT CIIO 44.02.01 [lomkonbHOoe oOpa3zoBanue, ykpynmHeHHOW rpymmbl 44.00.00
OO0pa3oBaHue U MEeJaroruueckue HayKu.

1.2. Mecmo yuedbHO020 npedmema 6 CHMPYKmMype OCHOBHOU RNpPOpeccuoHATbHOU
oopazosamenvhoit npozpammot /INNICC3

VYueOubrii mpeamer «MaremaTtuka» SBISETCS 0a30BBIM IMPEAMETOM O00IIe00pa3oBaTeIbHON
MTOJATOTOBKH.

1.3. IInanupyemule pe3yromamsl 0C60eHUA YUeOHO20 npedmema

OcBoenune coaepkanusi ydeOHOro mnpeamera «MaTemaTuka» o00ecreunBaeT IOCTHKECHHE
CTYICHTaMH CJEIYIOIINX PE3ylIbTaTOB:

Jluynocmmnoie

c(OPMHPOBAHHOCTH OCHOB CaMOPAa3BUTHUS W CAMOBOCIUTAHUS B COOTBETCTBUHU C
0OIIEYeIOBEUECKUMH  [IEHHOCTSIMH M HJeallaMH  T'PaXXJTaHCKOTO OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIESTEIHHOCTH;

HaBBIKA COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIAJIIIETO BO3PACTa, B3POCIBIMHU B
o0pa3oBaTeNIbHOM, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-HCCIIEIOBATENbCKON, MPOEKTHOM M JAPYruUx
BHJIaX JCSITCILHOCTH;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa30BaHWIO, Ha
MIPOTSHKEHUU BCEH KM3HU; CO3HATEIHPHOE OTHOIIICHUE K HEMPEPHIBHOMY 00Pa30BaHMIO KaK YCIIOBHIO
YCHENTHOM mpo(hecCHOHATBLHON M 00IIECTBEHHOM JIEATEILHOCTH;

OCO3HAHHBIN BBIOOP Oyaymield mpodecCud W BO3MOXHOCTEH peaau3alid COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHON NEATEbHOCTH KaK BOZMOXKHOCTH y4acTHs B
PELIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEeM;

Memanpeomemnuie

YMEHHE CaMOCTOSITENIbHO OMNpEAeNATh LEIN JEATEIbHOCTH U COCTAaBJIATh IUIAHBI
NEeSITEIbHOCTH; CAMOCTOSATENBHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH JIEATEIBHOCTH;
HCIO0JIb30BAaTh BCE BO3MOXHBIE PECYPCHl JUIS JOCTIIKEHHUS IMOCTABJICHHBIX LENEeH M peanu3aliu
IUIAHOB JIESITENIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALIUSX;

YMEHHME MPOJIYKTUBHO OOWIaTbCS U B3aWMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3()(eKTHUBHO pa3peuiaTsb
KOH(JIMKTHI;

BIIaJICHUE HAaBbIKAMHM TMO3HABATENIbHOM, Y4eOHO-UCCIIEOBATENICKOM U MPOEKTHON
NeSITeNIbHOCTH, HaBbIKaMU pa3peuieHus mpoodiaeM; cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOUCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHMUS,

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHON HMH(OPMAIIMOHHO-TI03HABATEIHHON
NeSITEeNbHOCTH, BJaJICHUE HABBIKAMU TMOJYy4YEHHs] HEOOXO0AMMOUN HMH(OpMalMy U3 CIOBapeil pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PAIMYHBIX UCTOYHUKAX MH(POPMAIIUU, KPUTUYECKU OLICHUBATD U
HMHTEPIPETUPOBATH MHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3IMYHbIX HCTOYHHKOB;

YMEHHE CaMOCTOSITENIFHO OIEHMBATh U MPHUHUMATH PEIIEHUs, ONPEACTSIONINE CTPATETHIO
MOBEJICHHUS, C YIETOM I'PaXJTaHCKUX H HPABCTBEHHBIX IIEHHOCTEH;

BIIQJICHUE SI3BIKOBBIMHM CPEACTBAMH - YMEHHE SICHO, JIOTUYHO W TOYHO HU3JIaraTh CBOIO
TOYKY 3pEHHUS, HCIIOIb30BaTh aJIEKBATHBIE SI3BIKOBLIE CPE/ICTBA;

BIIaJICHHE HABbIKaMU TIO3HABATENHFHOU pedieKCHH KaK OCO3HAHUS COBEPIIIAEMbIX JCHCTBHIMA
U MBICTUTENBHBIX MPOIECCOB, UX PE3YylIbTaTOB M OCHOBAHMIA, TPAHMI] CBOETO 3HAHHS U HE3HAHUS,
HOBBIX TIO3HABATENBHBIX 3314 U CPEJCTB MX JOCTHKECHUS.

Ilpeomemmnoie

c(hOpPMUPOBAHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK 4acTH MHPOBOU KYIbTYPHI H O

MECTE MaTEeMaTHKH B COBPEMEHHOW IIMBHUIIM3AIINU, O CIIOCO0aX OMUCAHKS Ha MAaTEMATHUYECKOM SI3bIKE

SIBJICHUU PCAJIBLHOTO MHUPA,
4



c(OPMHUPOBAHHOCTh TPEACTABICHUN O MaTEMaTHYECKUX TMOHATHSX KaK O Ba)XKHEHIINX
MaTEMaTUYCCKUX MOJCIAX, TMO3BOJIANOIINUX ONHUCBIBATD M HU3Y4YaTb PA3HBIC HPOLCCCHI U ABJICHHA,
MMOHMMAaHKE BO3MOKHOCTH aKCHOMATUYECKOTO IMMOCTPOCHHSI MATEMATUIECKUX TEOPHUIL;

BIIQJICHUE METOJaMH JI0OKA3aTeIbCTB U QJITOPUTMOB PEIICHUS, YMEHHUE MX NPHUMECHSTH,
MIPOBOJINTH JIOKA3aTEIbHBIC PACCYXKICHHS B XOJIe PEIICHUS 3a/1a4;

BJIAJICHUC CTAHAAPTHBIMU HpHUEMaMU PCEHICHUA PpalUuOHAIIBHBIX W HPPAlUOHAJIBHBIX,
IMOKa3aTCJIbHBIX, CTCIICHHBIX, TPHUIOHOMCETPHUYCCKUX ypaBHeHHfI U HCPABCHCTB, HX CUCTEM;
HCIIOJIb30BAHHUEC T'OTOBBIX KOMIIBIOTCPHBIX IIpOTrpamMM, B TOM YHCIIC MJIA IIOWCKA IIYTH PCIICHUA H
MJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

c(OPMUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX TMOHATHSX, HACIX M METOJax
MaTEeMaTHIeCKOTO aHAJIH3a,;

BJIAICHUC OCHOBHBIMU IMOHATHAMHU O INNIOCKUX W IMPOCTPAHCTBCHHBLIX T'C€COMCTPHUYCCKUX
¢urypax, MX OCHOBHBIX CBOWCTBax; C(POPMHUPOBAHHOCTh YMEHHS pacClO3HaBaTh Ha uepTexkKax,
MOJENSAX M B pealbHOM MHpE TeOMeTpUuYecKue QUrypel; NPUMEHEHHE H3YYEHHBIX CBOICTB
reoMeTpuueckux Guryp u Gopmysa sl pelieHus] TEOMETPUUYSCKUX 3a/1ad U 3a7a4d C MPAKTHYECKUM
COJICpKAHUEM;

c(hOpMUPOBAHHOCTH MPEJCTABICHUHN O MPOIECCaX U SIBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYCCKHUX 3aKOHOMCPHOCTAX B pC€albHOM MHPE, 00 OCHOBHBIX MOHATHUAX
3J'IeMeHTapHOI\/'I TEOpHUn BepOHTHOCTeﬁ; yMeHI/Iﬁ HaxXoaWTb U OUCHHUBATH BCPOATHOCTHU HACTYIJIICHUA
COOBITHI B MPOCTEHIINX NPAKTHUECKUX CHUTYallUsIX W OCHOBHBIE XapaKTEPUCTUKH CIIy4alHBIX
BEJIMYMH,;

BJIAICHUC HAaBbIKaMW HCIIOJIB30BAHHA T'OTOBBIX KOMIIBIOTCPHBIX MPOTpaMM IPU PEIICHHUU
3aaq;

B pesynbTaTe nzydeHus yueOHOTO Kypca 00yJarommiics J0HKeH

ymems:

- TPOBOJUTH TOXIECTBCHHBIC IPEOOpPA30BaHUS HMPPAUOHAIBHBIX, TIOKAa3aTeIbHBIX,
norapu(MUIECKUX U TPUTOHOMETPUICCKUX BBIPKCHUH;

- pemarp WppalUOHANbHBIC, JOTapu(MUYECKHE W TPUTOHOMETPHUYECKUE YpaBHEHHS
HEPaBEHCTBA,

- pelaTh CUCTEMbI YPAaBHEHHI W3YUYCHHBIMU METOJIAMH;, CTPOUTH I'paduKu

AJIEMEHTAPHBIX (YHKIUH U POBOJAUTH MPEOOpa3oBaHus I'PadUKOB, UCTIONB3YS

W3YyYEHHBIE METO/IBI;

- MPUMEHSTH allapaT MaTeMaTHYECKOTO aHAJIU3a K PEIICHUIO 3a/1a4;

- IPUMEHSTH OCHOBHBIE METOIb TEOMETPUH (IIPOSKTHPOBAHHUS, TIPEOOPa30BAHUIHA,

BEKTOPHBIN, KOOPIMHATHBIN) K PEIICHHUIO 3a/1a4;

- HarJIJHO MPEJICTABIIATh YUCIIOBBIC MMOKA3aTEIM M TUHAMUKY WX W3MEHEHHS C TOMOIIbIO
IPOrpamMM JIEJIOBOM TpaduKH.

3namep:

- TEMaTHYECKUI MaTepuall Kypca;

- 3HAYCHUE MATEMaTHYECKOW HAyKH Il PEIICHHs 3a7ad, BO3HHUKAMIIUX B TEOPUU H
MPAKTUKE;

- ICTOPUIO Pa3BUTHUS MOHITHSI YUCIIA, CO3/IaHUS MAaTeMaTUYECKOTO aHalIn3a, BOSHUKHOBEHUS U
pa3BUTUS TE€OMETPUH, YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKM MaTEeMaTHYEeCKUX PaCCYyXKIACHUMH,
WX IPUMEHUMOCTD BO BCEX 00JaCTSIX YeJIOBEUECKOMN AeATeIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3IHUYHbIX MTPOLIECCOB OKPYKAIOIIETO MUPA.

1.4. Konuuecmeo uacoe na oceoenue padouei npozpammulyiedno2o npeomema
MaxkcumanbHas yueOHasi Harpy3ka oOydatoierocs - 236 4acoB, B TOM UHUCIIE:

—  oOs3arenpHas ayiuTopHas ydyeOHas Harpys3ka — 160 gacos,
— caMocTosTenbHas pabota oOyydaromierocs - 76 4acos.



2. CTPYKTYPA U COAEPKAHME YYEBHOI'O TIPEJMETA

2.1. Ob6vem yuedHo20 npedmema u 6uovl yueOHoU padomaol

Bua yueOHoii paGoThI

Oovem uacoe

MaxkcumaJibHasi ydeOHasi HArpy3Ka (Bcero) 236
Oobs13aTesqbHAs ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 158
B TOM YHUCJIE:
JICKLIMHU 94
nabopaTtopHbie PadOTHI
MIPAKTHYECKUE 3aHATUSA 64
KOHTPOJIbHBIE Pa0OTHI
KypcoBasi pabota (eciu npedycmompena)
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 76
B TOM YHUCJIE:
caMocTosITeNlbHAas paboTa HaA KypcoBOW paboTod (eciu
npeoycmompena)
CO3/IaHUE TIPE3CHTAIUI 10
BBITIOJIHEHHE TECTOBBIX paboT 15
peleHue 3aaa4y 20
BBITIOJTHEHUE TIPOBEPOYHBIX padOT 13
MOJITOTOBKA K MTPOMEKYTOUYHON aTTeCTalluu 18
KoncyabTanus (Bcero) 2

Hrorosas arrecranms B hopme: oxzamerna 8 1, 2 cemecmpax




2.2. Temamuueckuit naan u cooeprcanue y4edoHo20 npeomema

HaumenoBanue Coaepikanue yueOHOro MaTepuaJia, JeKIUH U MPAKTHYECKHEe 3aHATHS, O0bem Kon Yposenn
pa3esoB uTeM caMocTosiTe/IbHAsA padoTa o0y4aromuxcs 4acos JIMYHOCTHBIX| OCBOCHMS
pe3yJbTaToB
peau3anuu
NPOrpamMMmbl
BOCIIUTAHUS
Cemectp 1
Pa3ButHe noHsATHS 0 UMCIIe JIP-4
Paznen 1 6
Conepxanue y4yeOHOro MarTepuajia (MpUMeHeHHE H3YYEHHOr0 MaTepuUaja B 4
pPaMKax OCBOCHHUS CNEMATIBLHOCTH)
HarypaneHsble, nensle U paliuoHaIbHbIE YHCIa. J[eHCTBUTENBHBIC YUCIIA. 1
[IpubnmxeHHbIE BHIYUCIECHUS. 2
Tema 1.1 Yncaa. Ipubnusicennoe 3Havenue enudunbl U nocpewHocmu npubaudxcenuti. Komniexcrole 1
IIpubaukeHHbIE wuCa. 2
BbIYMCJICHUS ]
“TIpodpeccHonanbHo — CemuHapckue 3aHATHSL. Apudmernueckue IeMcTBYS, OKPYTIICHHE 1 IIOTPEIHOCTD 2
OKpPYTJICHUS, IeUCTBUS HAJ MPUOTUKEHHBIMHU YHCIAMU, JEHCTBUS HAJl
OPHEHTHPOBAHHOE KOMILJIEKCHBIMH YHCJIaMU B ajirebpandeckoi popme.
coAcpkaHue CamocrosiTesibHasi padoTa o0yuyawuuxcsi. Berarciienust ¢ npuOImKeHHBIMU
YUCJIAMM.
Pasnen 2 Kopuu, crenenu u jorapugmbl 28 JIP-4
Conepxanue y4eOHOro Marepuasa (JIeKIMU) 6
KopHu HaTypanbHO#M CTENEHU U3 YUCiIa U UX CBOMCTBA. CTENEHU C pallMOHATbHBIMHU 1
MoKa3aTeNsiMH, UX cBoicTBa. [IpeoOpazoBaHys U BBIYMCICHUS CO CTETIEHAMH U 2
KopHsMU. MppanmoHanpHble ypaBHEHUS U CUCTEMBI. 3
Tema 2.1 HppanmonanbHble HEPaBEHCTBA. 2
Kopuu u 2
crenenu CeMuHapckue 3aHATHS. TOXKIECTBEHHBIE IPEOOPA30BaHMs CTENEHHBIX U 2
HMppalMOHAJIbHBIX BhIpaKE€HUM. Pelienne nppalnoHanbHbIX YPAaBHEHUM U CHCTEM.
KonTpoabHnas pabdora. KopHu u crenenun. 2




CamocrosiTesibHast padora o0yuyarommxcs. MppanuoHanbHble BbIpaXKeHMs,
YpaBHEHUs, HEPABEHCTBA.

Conepxxanue y4eOHOro Marepuasa (JIeKI1u) 6
Crenenp ¢ wWppalMOHAIbHBIM MoOKa3aTteneM. (CBoiicTBa cTemneHed cC 2
JNCUCTBUTEILHBIM TOKa3areneM. [lokazarenpHas (YHKIUs, €€ CBOWCTBA W 2
rpaduk. 2
[ToxazarenpHbIC ypaBHEHUS ¥ HEPaBEHCTBA. Jlorapudm uymcna. OcHOBHOE 3
Tema 2.2 norapupmuueckoe ToxkzaectBo. CBoiictBa JsorapupmoB Ilepexoq K  HOBOMY) 2
IlokazaTenbHast OCHOBAHMIO. 2
" Jlecsituunble U HaTypasibHble Jorapudmel. Jlorapudmuueckas GyHKIuUs, €€ CBONWCTBA 2
Jorapugpmuyeck u rpa¢uk.Jlorapupmuyeckre ypaBHEHUs U HEPABEHCTBA. 2
asgspyHKIMU Yucno e. 3
CemuHapckue 3aHsITHSI. TOXXJIeCTBEHHbIE INpeoOpa3oBaHUsl MOKA3aTENbHBIX H 4
JorapuPMUIecKux
BbIpakeHUH. PelleHne moka3zaTeNbHBIX U JOTapu(PMHUUECKUX YpaBHEHHH H
HEPaBEHCTB.
KonTtpoabHnas padora. [lokazaTenbHble U JorapupMUUecKre ypaBHEHUS U 2
HEPABCHCTBA.
CamocrosiTesbHas padora o0yuyarumuxcs. Penienue noka3aTesbHbIX U 2
jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB.
Pasien 3 YpaBHeHUs1 1 HEPABEHCTBA 26 JIP-4
Conep:xxanue y4eOHOro mMarepuajia (IpUMeHeHHE M3Y4YEeHHOr0 MaTepuaja B 12
pPaMKax 0CBOCHHUS CNENNATLHOCTH) 1
PaBHOCUIIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.
PannonanbHble, MppalMOHAIBHBIE, IOKA3aTCIIBHBIE YPABHEHHS U CUCTEMBI. 3
OcCHOBHBIE ITPUEMBI UX pelleHHs (Pa3IoKeHUe Ha MHOYKUTEIH, BBEJCHNE HOBBIX
HEU3BECTHBIX, 10CTAaHOBKA, TpapUUECKUIMETO ).
PannonanbHble, MppanUOHaIbHBIE, NIOKa3aTelbHble HEpaBeHCTBA. (OCHOBHBIE
Tema 3.1 npueMbl UX pemieHus. Vcrnonp3oBaHue CBOMCTB M rpadukoB (GYHKIUE mpu 2
YpaBHeHus n peleHN ypaBHEHMH M HepaBeHCTB. Metoj uHTepBasioB. M300pakeHue Ha
HEPaBEHCTBA KOOPJIMHATHON IIJIOCKOCTH MHOJKECTBA PELEHUN ypaBHEHWIl U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM. 3
*IIpoeccuonanbHo — | IIpuMeHeHne MareMaTH4eCKMX METOJOB JIs PELICHUs COJEpPKATENbHBIX 3a7ad U3
OPHEHTHPOBAaHHOE pa3nuyHBIX OOJNacTel HaykM W NpPaKTUKU. MHTepnperanus pe3yiabTara, YdeT

coJep:KaHue

PCAIBbHBIX OFpaHI/I‘-ICHI/II\/'I.




Cemunapckue 3aHATHsA. PalilnoHanpHble, UppalioHaIbHbIE, I0KA3aTEIbHBIE,
norapu(pMHUUECKUE YpaBHEHH, CUCTEMbI U HEPABEHCTBA C OJHOI MepeMeHHOH.
I'paduueckuii crioco6. YpaBHEHHsI HHEPABEHCTBA C IBYMS IIEPEMEHHBIMU. Permenue
3a/1a4.

KonTposabHas pabdora. YpaBHEeHNs U HEPAaBEHCTBA C OJHON IEPEMEHHOM.

CamocrosiTesbHast padora odyuarommxcs. Pemenne coaepxareabHbIX 3a1a4 U3 6
pa3IUYHBIX 00J1aCTEN HAYKU M MPAKTHKU.
Pasnen 4 OcHoBbI TpuronoMerpuu. OCHOBHBIE L0 JIP-4
3JIeMeHTapHble (PYHKIMH
Conepxanue y4eOHOro Marepuasa (JIeKmuu) 8
Pagnannas mepa yrna. BpamarensHoe aBwkeHue. CHHYC, KOCHHYC, TAHT€HC M
KOTaHI'€HC YUCIIa. 1
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. DOPMYIIbI IPUBEACHHUSL. 2
CuHyC, KOCHHYC M TAaHT€HC CYMMBI M Pa3HOCTH ABYX yrioB. CHHYC ¥ KOCHHYC 2
Tema 4.1 nBOWHOTO yrima. Dopmynvl  nonogunnoeo yeaa. Ilpeobpazoeanus — cymmol 2
Tpuronomerpuaeckue MpUSOHOMEeMpUYecKux @QyHKyuti 6 npousseoexue U NpPou3BeoeHUs 6 CYMMY. 2
(YHKIHUH THCI0BOTO Buvipaoicenue  mpueonomempuueckux — @QyHKyuli  uepe3  MAaH2eHC  NOJIOBUHHO20
aprymexra. apaymenma. 2
[IpeoOpazoBaHust MPOCTEUIITUX TPUTOHOMETPUICCKUX BHIPAKEHUH.
Cemunapckue 3anstusi: [I[peoOpa3oBanus MpoOCTEHIITUX TPUTOHOMETPUICCKUX 4
BBIPAKCHUM.
KonTpoabHast padoTa. Dopmysibl TPUTOHOMETPUH.
CamocrosiTesibHasi padora odyuawommxes. Tpuronomerpuyeckue npeoOpa3oBaHMusl. 2
Conepxanue y4eOHOro marepuaja (IpuMeHeHHMe M3YYeHHOI0 MaTepHajia B 10

PaMKax 0CBOEHHUsI CIENUATbHOCTH)




Tema 4.2 @ynkuuu, ux
CBOIiCTBA M rpauku.

*[IpodeccuoHaIBLHO —
OpPHEHTHPOBAHHOE
co/iep:kaHue

CBoiicTBa U rpauKu TPUTOHOMETPUIECKUX (YHKIIHA.

UYucnosas ¢yaknus. O0nacTe ompeAereHus M MHOXECTBO 3HAUYEHUI; rpadux
¢byHKIMH, TOCTpOoeHUETrpahUKOB (QYHKIIHIA, 3aJAHHBIX PAa3IMYHBIMU CIIOCOOAMH.
[IpeoOpazoBanmsi TpadukoB. [lapaienbHBI TIEPEHOC, CHMMETPHUS OTHOCHTEIHLHO
oceil KOOpAMHAT W CHMMETPHUS OTHOCHTEIBHO Hadajia KOOPIUHAT, CUMMETPHS
OTHOCHTEIIBHO MPSIMOM y = X, paCTsHKEHHUE UC)KATUE BIIOJIb OCEH KOOPANUHAT.

CBoiicTBa (hyHKIIMU: MOHOTOHHOCTH, YETHOCTh, HEYETHOCTH, OTPAaHHYEHHOCTbD,
MEePUOANIHOCTh. [IpOMEXYTKH BO3pacTaHMs H YObIBaHHS, HauOOJbIIEe W
HaMEHbIIee 3HAYEHUS, TOYKH OKCTpemMyma. [paduueckas WHTEpIIpeTaIHsl.
[Tpumeps! GYHKIIMOHATBHBIX 3aBUCHMOCTEN B PEATbHBIX MPOIIECCAaX M ABICHHSIX.
OO6parubie Qyukuu. Obracme onpedeneHus U 001ACMb  3HAYEHUU
oopamnou pynxyuu. I'padukoOpaTHON QYHKITNH.

Apudmernueckue onepanuu HaJ GyHKuuIMu. CrnoxkHas QyHKIUS

Obpamuvle mpuzonomempuiecKue QyHKYuu.

~

Cemunapckue 3anaTus. [loctpoenue rpadukos.

CamocrosiTesqbHas padora o0yuawmmxcs. Pemenue 3agad Ha IOCTPOCHHUE
1 yTeHue TpaduKoB GyHKITHIA.

Tema 4.3
Tpuronomerpuuyeckue
YPaBHeHHS U
HepaBeHCTBa

Conep:xanue yueOHOro marepuaJja (JIeKu1M)

Apkcunyc, apkkocunyc, apkmaueenc uucnaa. llpocTeiliue TPUTOHOMETPUYECKUE
ypaBHEHUS.

Pemenne TpUroHOMETpPUUYECKUX YPAaBHEHUN U CHUCTEM (pa3jioyKEHUE Ha MHOXKUTEIH,
BBEJ/ICHUE HOBBIXHEU3BECTHBIX, MIOJICTAHOBKA, IPaUUECKUI METON).

IIpocmetiwiue mpuconomempuyieckue HepageHCmaa.

NN NN

CeMI/lHapCKHe 3aHaTHA. Pelienue TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB.

KonTpoabHas padora. Pemienue TpuroHOMEeTpHUeCKUX YpaBHEHHIA.

CamocrosiTesibHasi paboTa ody4yawummxcsi. Perenre TpUroHOMeTpUIECKuX
YpaBHEHUH U CHCTEM.

Paznean 5

Ha4vana MaTeMaTH4eCKOro aHaJIMA3a

36

JIP-4

Conepxanue y4eOHOro Marepuasa (JIeKIMHU)

10




IlocneqoBaTeIbHOCTH. CnocoObl 3aJaHusd " CBOMCTBA YHCIOBBIX

IIOCJIEI0BATEIBHOCTEN. 2
Tema 5.1 Ilonsamue o npedene nocredosamenvHocmu 2
Ipenen Cywecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOL NOCIe008AMENbHOCHIU. 1
10CJIeI0BATEIbHOCTH CymMMHUpoOBaHHE TIOCIECNOBATEIILHOCTEH. Apudmernueckas W TIeoMeTpHUYecKas 2
IIPOTPECCUMN. 2
beckoHeuHO yObIBaroIasi reOMETPUUECKasl IPOTPECCUS U €€ CyMMa.
CemuHapckue 3aHATHS. Boluniciienue npeienos MociieJoBaTeaIbHOCTEN 2
CamocrosiTesibHass paGora oOyyamommxcsi. CrocoObl 3alaHuss W CBOMCTBA
YHUCJIOBBIX NOCJIE0BATEIBbHOCTEM.
Conepxxanue y4eOHOro Marepuasa (JIeKmnu) 12
Ilonsamue o nenpepvieHocmu OyHKyuu. 1
[IpousBonnas. IlonsTe o mnpou3BoAHOM (YHKUIMHU, €€ TeoMEeTpUYecKHuil u 2
Tema 5.2 ¢uznueckuit cmpici. [Ipon3BoIHBIE CyMMBI, PA3HOCTH, POU3BEACHUS, YACTHOTO. 2
Ipoussonnas u [Tpou3BOIHBIE CTENEHHOM M TPUTOHOMETPHUYECKHUX (DYHKIIHIA. 2
¢¢ npuMeHenne [Tpon3BoHas U IIEpBOOOPa3HAs MOKA3aTENBHON U JOrapu(GMUIECKON (QyHKIIHIA. 2
IIpouzeoonvle cnodicHoU u 0opamHol QyHKYui.
[Ipumenenne HempepslBHOCTH  (yHKIMH. MeToa  WHTEpPBAJIOB. YpaBHCHHE 2
KacaTelbHOU K rpaduKy QYHKIIHIH. 2
Haxoxxnenune ckopocTu [Uisi mpoliecca, 3agaHHOro (opmynoil u  rpaduKoM. 2
[IpumeHeHue MPOU3BOTHON K UCCIETOBAHUIO (PYHKIUNA U IOCTPOSHUIO TpaduKOB. 2
[Ipumeps! HcONb30BaHUS TPOU3BOAHOMN IJI1 HAX0XKACHUS HAUIYYILIEro PEIICHUs B 3
MIPHUKJIaIHBIX33/1a4ax.
Bropas mpousBonHas, ee reomerpuueckuil u ¢usudeckuii cmpicn. [Ipumenenue 1
MIPOU3BOJIHOM KUCCIIETOBAHHUIO (PYHKIINUN U TOCTPOCHUIO IpaUKOB.
Cemunapckue 3ansiTusi. HaxokneHue NpPOU3BOAHBIX JIIEMEHTAPHBIX (YHKIIHA. 8
Kacarenbnass k rpaduky ¢ynkuuu. HaxoxxaeHne CKOPOCTH U YCKOPEHHS
UccnenoBanue ¢yHKIMNA € MOMOUIBIO MPOU3BOJHONW U TMOCTPOECHHE TpadUKOB.
[IpumeHeHue MPOU3BOTHOM IS MPUOIMKEHHBIX BRIUMCIICHUN. Perenue 3agau
MIPUKJIATHOTO XapaKTepa Ha HaX0XJACHUE HauOOJIbIIEero U HAaNMEHBIIET0 3HAYCHHUSI.
KonTpoabsHnas padora. IIpon3BoaHas u ee IpUMEHEHHUE.
CamocrosiTesibHasi padoTa odyuarommxcsi. ViccnenoBanue QyHKIUN U TOCTPOSHHE 2
rpaduKoB.
Pemrenne npukiagHeix 3a1a4.
Conepxanue y4eOHOro Marepuasa (JIeKIMu) 6

11




[TepBooOpa3Has 1 HHTErpaJl. 2
[IpumeHeHne  ONpENeNeHHOro  WHTerpana Uil  HaXOKJIEHUs  IUIoIlaau 2
KpuBOJIMHEWHOM Tpanenyu. Popmyna Hetotona—IJleliOauna.
Tema 5.3 [Ipumepsl npuMeHeHHs UHTerpaia B (pU3MKe U FeOMETPUH. 2
IlepBooOpa3nas u
HHTerpa CemuHapckue 3aHATHS. Haxoncz[evHHe NepPBOOOPA3HBIX W OmpEIeICHHBIX 2
UHTErpajoB. BeluncieHue B OpocTeMIIMX ciay4asx IUlom@aaed U oObEMOB C
HCI0JIb30BAHUEM ONPEJIEIEHHOr0 HHTErpaa.
KonTpoabHnas pa6ora. [lepsooOpa3Has 1 HHTErpaJl.
CamocrosiTesibHast pabora odyuarommxesi. Haxoxnenne nepsooOpa3HbIX U
OTIpEeJIeNIEHHBIX
MHTETpajoB.
Hroro: 138 Ik3zame
H
Cemectp 2
Pa3nen 6 IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 18 JIP-4
Conep:xxanue y4eOHOro mMarepuajia (MIpUMeHeHHEe M3YYE€HHOr0 MaTepuajia B 4
Tema 6.1 pPaMKax OCBOCHHUS CNENMATBLHOCTH) 2
IMapanieabHOCTH M AKCHOMBI CTEPEOMETPHH. 2
NepneHauKyJIsApHOCTL | B3aumHoe pacronokeHue ABYX HpPSIMBIX B IpocTpaHcTBe. [lapaiienbHOCTD
NPSAMBIX U npsiMoit U ruockoctu. IlapannensHocTs miockoctel. IlepneHankyasipHOCTH
IUIOCKOCTEeH B NpAMOMN U MIIOCKOCTH. llepneHuKysip u HaKJIOHHAA. YTOJI MEXAY IpSMOUN U
NPOCTPAHCTBE IUIOCKOCTBIO.  JIByrpaHHblii  yroia.  Yroa  MeXIy  IJIOCKOCTSIMH.
[leprieHANKYIAPHOCTD ABYX IJIOCKOCTEH.
*IIpogeccuonanbHo — | ['eomeTpuyeckue mpeoOpa3oBaHUs  MPOCTPAHCTBA:  MapalIeNIbHBI  TEepeHoc,
OpPMEHTHPOBAHHOE CUMMETPHSI OTHOCUTEIILHO
co/iep:kaHue
IIJIOCKOCTH. 2
[TapannensHoe mpoekTHpoBaHue. [110wads opmo2oHaibHou
npoexyuu. 1300paxeHuenpoCTPaHCTBEHHBIX (UTYD. 2
Cemunapckue 3aHAaTHA. B3auMHOE pacnosnokeHue NpsiMbIX U IJIOCKOCTEH B 4
IIPOCTPAHCTBE.
CamocrositesibHasi padora o0y4yaommxcsi. Pernienne cTepeoMeTpu4eckux 3a1au. 10
Paspen 7 KoopauHaTthl 1 BEKTOpPHI 16 JIP-4

-
\®]




Tema 7.1
Koopaunatel u
BEKTOPBI

Conepxanue yueOHOro marepuasia (J1eKIMU)

[IpsimoyronpHas (ZekapToBa) cUCTeMa KoopAuHAT B mpoctpaHcTBe. Dopmyna
PacCTOAHUA MCXKIY ABYMATOYKAMMU.

VYpaBuenus chepsl, niockocmu u nPAMOLL.

Bexropel. Koopaunatel Bekropa. Monayns BekTopa. ClioKeHHE BEKTOPOB.
YMHOKEHUE BEKTOpA HA YUCIO. YTOJI MEXAy IByMs BekTtopamu. [Ipoekuus BekTopa
Ha ocb. CKansipHOE IPOU3BE/IEHUE BEKTOPOB.

Wcnonn3oBanme KOOpAUHAT MW BCEKTOPOB IIpH PCHICHUHU MATEMATHYCCKUX U
IMPHUKJIAAHBIX 3a1a4.

~

Cemunapckue 3anaTus. [leiictBus ¢ Bekropamu. KoopauHatsl 1 BEKTOpHI ITPH
penieHun
MAaTeMAaTHYECKUX U NMPUKIIAIHBIX 33]a4.

KonTtpoabHnas pa6ora. KoopanHatel v BEKTOPEI.

CamocrosiTesibHasi padoTa o0yualomuxcs. Penenue mpukiaaHpIX 3a/1a4.

10

Pasznen 8

MHOrorpaHHUKHM M TeJia BpalleHust

30

JIP-4

Tema 8.1
MHoOrorpaHHMKH

*IIpodeccuonHabHO —
OpPHEHTHPOBAHHOE
cojep:KaHue

Conep:xxanue y4eOHOro mMarepuajia (IpUMeHeHHEe HM3YYE€HHOr0 MaTepuaja B
PaMKax 0CBOEHHUSI CIEIUATbHOCTH)

Bepmmnbl, pebpa, rpaHu MHOroTpaHHHKA. Pazeepmka. Mnozoecpannvie yenvl.
Buinyxnvie mnozoepannuxu.

[Ipusma. Ilpsimas u waxnonuas npusma. IlpaBunbHas npusma. [lapamnenenurnen.
Ky6.ITupamuna. [IpaBunsHas nupamuna. Vceuennas nupamuoa. Terpadp.
CumMmeTpuu B KyOe, B MapaljieNIeUIe/e, B npusme u nupamuoe.

Ceuenust ky0a, MPU3MBI M TUPAMHU/IBI.

[IpencraBienue o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpasap, Ky, OKTasaAp, AOJEKadIp
1 UKOCAdIP).

N NN NN

Cemunapckue 3ausiTus. HaxoxxaeHre OCHOBHBIX 2JIEMEHTOB MPU3MBbI U MUPAMU/IBL.
[TocTpoeHue ceueHun.

CamocrosiTesbHas padora o0yuarommxcs. Penienue npukiajHbIx 3a4a4.

10

Tema 8.2
Tesia 1 moBepxHOCTH
BpallleHUs

Coaepskanue y4eOHOro mMarepuaja (MpMMeHeHHe HM3Y4YEHHOr0 MaTepHala B
PAaMKaxX 0CBOCHHUSI CNIENHATbHOCTH)

Hunuuap u konyc. Yceuennwiii konyc. OCHOBaHUE, BHICOTA, OOKOBas IOBEPXHOCTD,
oOpasyromias, pa3sepTka. Ocesbie ceueHus u ceyeHus, napaiienbuble OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. Kacamenvras niockocms K cghepe.

13




*IIpo¢eccuoHAIBHO —

OpUEHTHPOBAHHOE
cojiep:KaHue
CemuHapckue 3aHaTHs. HaxoXeHHEe OCHOBHBIX JIEMEHTOB IJIUHAPA, KOHYCA U 2
mapa. [loctpoenue ceueHuil.
KonTpoabHas padora. HaxoxeHrEe OCHOBHBIX 2JICMEHTOB MHOTOT'PAHHUKOB U TEIl
BpAIIICHHSI.
CamocrosiTesbHas padoTa o0yuarommxcs. HaxoxxaeHne oCHOBHBIX DJIEMEHTOB 10
MHOTOTPAaHHUKOB ¥ TEJl BPAICHUSI.
Pa3nen 9 HN3mepenus B reomeTpum 20 JIP-4
Conep:xxanue y4eOHOro Marepuasa (JIeKmuu) 4
O6bvem u ero uzmepenue. aterpansuas Gopmysna oobema. 2
dopmysel 00beMa KyOa, IPSIMOYTOIBHOTO TapasuIeNIeITIIe/1a, TPH3MBI, IFIIHHIPA. 2
dopmysel 00beMa TUPAMHUJIBI U KOHYCA. 2
Tema 9.1 O0nembl 1 _ | ®opMynbl  IUIOW@AM  HOBEPXHOCTEH 2
TIOIHA/IN HOBEPXHOCTEN | 11ynypnpa n konyca. Dopmynsl 06beMa 2
NPOCTPAHCTBEHHBIX TeNl | 111300 1 ommay cheps. )
[Togo6ue Ten. OTHOMIEHUS TUIOMIANCH MOBEPXHOCTEH M OOBEMOB IMOJOOHBIX TEIl. 3
Pemenne npukiaaHbIx 3a1ad.
CemuHapckue 3aHATHSI. BbrarciieHnss 00beMOB | IIJI0IIA/IeH TOBEPXHOCTEH 6
MIPOCTPAHCTBEHHBIX TEL.
KoutpoabHas padora. O0beMbI U TJIOMIAIN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ.
CamocrosiTe/ibHasi padoTa ody4yarwmmxcsi. Berancnenus 00beMOB U IIIOMIAeH 10
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TeJl IPU PEIICHUH MPAKTUYECKUX 3a]1au.
Pazgen 10 BeposiTHOCTH M CTATHCTHKA 14 JIP-4
Tema 10.1 Coaepkanue y4eOHOro mMarepuaja (MpMMeHeHHe HW3YYEHHOr0 MaTepHala B 2
OcHOBHbIE TOHATHSA PaMKax 0CBOEHHUSI CNIEIHATbHOCTH)
TEOPHHBEPOSATHOCTEH U | DIIEMEHThl KOMOMHATOPUKH DJIEMEHTbI TEOPUH BEPOSITHOCTEN 2
MaTeMaTH4YeCKOil DneMeHThl MaTeMaTUYECKOM CTaTUCTUKU
CTATHUCTUKHU 2
CemuHapckue 3aHsaTHs. PerieHne npukiaIHeIX 3a1a4 2
*TIpodeccHOHATBLHO — CamocrosiTesibHass padoTa o0yyammxcs. DJIEMEHTbl MaTEMAaTUYECKON CTATUCTUKU 10
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OpMEHTHPOBAHHOE
co/iepIKaHue

Hroro:

98

IK3zamen

Bcero:

236

JUi1s XapaKTepUCTHKH OCBOCHHS Y4EOHOTO MaTepralia UCTIOJB3YIOTCS CIIEIYIOIINE 0003HAYCHUS:

1 - 03HaKOMUTEINBHBIH (Y3HABaHUE paHee U3YUYEeHHBIX 00bEKTOB, CBOICTB);

2 - penpoayKTUBHBIH (BBIIOJIHEHHE IESITEBHOCTH 110 00pasily, MHCTPYKIIMH WJTH [10]] PyKOBOJICTBOM);

3 - MPOYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BHITIOTHEHHUE JIETEIbHOCTH, PEIICHHE MPOOJIEMHBIX 33/1a4).
B nporpamme KypcHBOM BBIJIENIEH MaTepHal, KOTOPBIA IPY U3YIEHUU KOHTPOJTIO HE TTOIJICKHUT.

HOprHOK H3JI0KCHUA TEM MOKET KOPPEKTHUPOBATHECA HA OCHOBAHUHA KaﬂeHI[apHO-TeMaTquCKOFO IJIaHa yqe6H0r0 npeameTa.

15




3. YCJIOBUA PEAJIM3AIIUU YYEBHOI'O ITIPEJIMETA

3.1. Tpebosanus Kk MUHUMAIbHOMY MAMEPUATLHO - MEXHUYUECKOMY 00ecneyenuio

Peanuzanus yueOHOTO mpeamera TpeOyeT HamWuusl ydyeOHOTO KaOMHETa MaTeMaTHKH,
YKOMIIJIEKTOBAHHOIO THUIIOBOM MeOenblo i oOydaromuxcss M npenojasatens. [lo 3asBke
YCTaHABJIMBACTCSI MOOMIIBHBIN KOMIUJIEKT (HOYTOYK, TPOEKTOP, SKPaH, KOJIOHKH).

B coorBerctBun ¢ ®I'OC CIIO ¢unman obecrieyeH HEOOXOAMMBIM KOMIUIEKTOM
JMLEH3MOHHOTO M CBOOOJHO PacIpOCTPAHSIEMOro IPOrPaMMHOrO OOECIEYEHHs, B TOM 4YHCIE
OTEUECTBEHHOI'O IIPOM3BOJCTBA (COCTaB oOIlpenaensercd B pabdoyux mnporpammax JUCLMILIUH
(Moynei) v moaneKuT 0OHOBJIEHHUIO ITPU HEOOXOAUMOCTH).

1. ITakersr mporpaMmHOro OOECIIE€YEHHs] OOLIEr0 Ha3HAYEHHS (BO3MOXKHEI
cnenytroue BapuanTsl: «Moit Oducy, «Microsoft Office», «Libre Office», «Apache Open
Office»).

2. TlpunoxxeHue, MO3BOJIAIOIIEE IPOCMATPUBATE M BOCIPOM3BOJMTH MEIUAKOHTEHT
PDF-gaiinos «Sumatra PDF Reader», «Adobe Acrobat Reader DC».

3. IlpunokeHne, MO3BOJSAIONIEE CKAHMPOBATh W PACIIO3HABATH TEKCTOBBIE
JOKYMEHTBI (BO3MOXHBI cienyroniie BapuanThl: «ABBYY Fine Reader», «Win Scan
2PDF»).

4. Tporpamma-(}aitaoBelii apXuBaTOp (BO3MOKHBI CIIEIYIOIINE BAPUAHTEL: «7-Zip»,
«Win RAR»).

5. IlporpaMMa Ui OpraHM3alMM W IIPOBEJCHUS TECTHPOBAHMS (BO3MOKHEI
CIEAYIOIIME BapUaHThL: «Aipen», «My testX»).

6. IIporpamMa MpocMOTpa HHTEPHET-KOHTEHTA (Opay3ep) (BO3MOXKEH CIIETyFOLINI
BapuaHT: «Yandex»).

3.2. Hugpopmayuonnoe obecneuenue ooyuenus

Ilepeyenb  pexkoMeHayeMbIX Yy4YeOHbIX uM3aaHuil, WHTepHeT-pecypcos,
JAOMOJIHUTEIbHOH JINTEPATYphI

Ocnoenasa numepamypa:
1. Martemaruka: anrebpa ¥ Hayaja MaTEeMaTHYECKOrO aHaiu3a, reomerpus. Anrebpa u
Havajia MaTeMarndeckoro aHanu3a. 10—11 kmaccel : 6a30BbIN U YIIIyOJIEHHBIA YPOBHU : YIYCOHHK
/ UI. A. Amumos, 10. M. Komsirun, M. B. TkauéBa [u nmp.]. — 11-e usn., crep. — Mocksa :
[Ipocsemenue, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — Texkcrt : 3nekTpoHHbIi // Jlans :
ANeKTpOHHO-0MbIMoTeyHas cucremMa. — URL: https://e.lanbook.com/book/334391
2. Martemaruka: anrebpa u Hayanaa MaTeMaTUYECKOTO aHanu3a, reomerpus. ['eomerpus: 10—
11-i1 xnaccel: 6a30BbIi M yriayonénHblid ypoBHHM : yueOHuk / JI. C. Artanacsan, b. B. , K. C. [u ngp.].
— 11-e u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. —

Texcr :  oamektponusiii /  Jlame :  3iekTpoHHO-OMONMoTeyHas  cuctrema. —  URL:
https://e.lanbook.com/book/334397
3. Mep3nsk, A. I'. Marematuka. Anrebpa u Hayaja MatemMaTudeckoro aHanusa: 10-it kiacc:

yriyon€HHbIM ypoBeHb : yueOHuk / A. I'. Mep3amsk, Jl. A. Homuposckuii, B. M. Tlosskos ; mox
penakuueit B. E. Ilononsckoro. — 7-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 476 c. —
ISBN 978-5-09-103607-7. — TekcT : »nekTpoHHbIH / JlaHp : 31eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/334469

4. byry3os, B. @. Maremaruka: anreOpa ¥ Hayajla MaTeMaTH4YE€CKOTO aHAIU3a, T€OMETPHSL.
I'eometpus : 10—11-e knaccel : 6a30BbIil U yriyOaéHHbIN ypoBHU : yueOHuk / B. @. Byry3os, B.
B. Ilpaconos. — 8-e u3a., crep. — Mocksa : [Ipocsenienue, 2022. — 271 c¢. — ISBN 978-5-09-

091740-7. — Texkcr : anekTpoHHbIN // JlaHb : sneKTpoHHO-OMOMMOTEeuHass cuctema. — URL:
https://e.Janbook.com/book/334568
5. Bepuep, A. JI. Maremaruka: anredpa 1 Hauajia MaTeMaTHYECKOTO aHan3a, reomerpus: 10-
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it kimacc: 6a30BbIN ypoBeHb : yueOnuk / A. JI. Bepuep, A. I1. Kapn. — 4-e u3n., crep. — Mocksa :
[Tpocsemenue, 2022. — 367 c. — ISBN 978-5-09-091758-2. — TekcT : anekTpoHHslii // Jlans :
3NIeKTpOHHO-O0nbmmoteunas cucrema. — URL: https://e.lanbook.com/book/334403

6. Bepuep, A. JI. Maremaruka: anreOpa v Hauajaa MaTEMaTHYECKOTO aHaau3a, reomeTpus: 11-
i kimacc: 6a30BbIN ypoBeHb : yueOnuk / A. JI. Bepuep, A. I1. Kapn. — 4-¢ u3n., crep. — Mocksa :
[Ipoceemenue, 2022. — 239 c. — ISBN 978-5-09-091757-5. — TexkcT : anexkrponHslii // Jlans :
3NIEKTPOHHO-O0nOmoTeynas cucrema. — URL: https://e.lanbook.com/book/334406

7. MaremaTrka : anrebpa ¥ Hadajlla MaTEeMaTHYeCKOTO aHaln3a, reoMerpus. AnreOpa u
Havajia Maremarndeckoro ananmsa. 10 xiace : yueonuk / FO. M. Komsrun, M. B. Tkauépa, H. E.
®énoposa, M. 1. llabynun. — 10-e usa., crep. — Mocksa : IIpocsenienue, 2022. — 384 ¢. —
ISBN 978-5-09-087550-9. — TexkcT : 3nexTpoHHbIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/334559

8. Maremaruka : anreOpa M Hayaja MaTeMaTHYeCKOrO aHaiau3a, reomerpus. Anredpa u
Hayaja MaremaTudeckoro aHanmza. 11 kimace : yuebnuk / FO. M. Konsarun, M. B. Tkauésa, H. E.
®énoposa, M. 1. llabynun. — 10-e u3a., crep. — Mocksa : [Ipocsemnienue, 2022. — 384 ¢. —
ISBN 978-5-09-087603-2. — TekcT : 31ekTpoHHBbIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/334562

9. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHMYeCKOIrO aHaiu3a, reomerpus. Anredpa u
Hayajla MaTeMaTHueckoro aHanusa : 10-i kiacc : 6a30BbIi ypoBeHb : y4eOHUK : B 2 yacTax / A. T
Mopakosuy, II. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-e u3a., crep. —
Mocksa : IIpocBemenne, 2022 — Yacts 1 — 2022. — 255 ¢. — ISBN 978-5-09-092041-4. —

Texct: onextponHslii / Jlamb :  anekTpoHHO-OmOnuoTteunas  cuctema. —  URL:
https://e.lanbook.com/book/334712
10. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaim3a, TeoMeTpus. Anrebpa u

Havajia MaTeMaTH4YecKoro ananusa : 10-if kiacc : 6a30BbIi yPOBEHD : yueOHUK : B 2 yacTsax / A. T.
Mopakosuy, I1. B. Cemenos, JI. A. Anekcanmgposa, E. JI. MapnaxaeBa. — 2-e¢ u3m., crep. —
Mockaa : [IpocBemenue, 2022 — Yactp 2 — 2022. — 207 c¢. — ISBN 978-5-09-092044-5 (meu.
u3n.).. — Teker : anextponHbidi / Jlanb : snekTpoHHO-OMOnMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334715

JlonoHUTE/IbHbIE HCTOYHUKU:
1. baspun, 1. 1. MaremaTuka : y4eOHUK W TPAKTUKYM I CPEIHErO Mpo(dhecCHOHATBHOTO
obOpazoBanusi / U. U. baBpun. — 2-e uzn., nepepad. u mon. — Mocksa : UznarenscTtBo FOpaidT,
2023. — 568 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-17016-0. — Tekcr :
AIEKTPOHHBIN /l OO6pazoBarenbpHas margopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/532197
2. Nudopmaruka u MareMaTuka : y4eOHUK U TMPAKTHUKYM JUIS CPEAHEr0 MpodeCCHOHAIbHOTO
obOpaszoBanusi/ A. M. Ilonos, B. H. CotnukoB, E. . Haraesa, M. A. 3aiinieB ; moj penakiueit
A. M. IlonoBa. — 4-e wm3xa., mepepad. um monm. — Mocksa : MsmarensctBo FOpaiit, 2023. —
484 c. — (IIpocdeccuonanpHoe obpazoBanue). — ISBN 978-5-534-08207-4. — Tekct
3IIEKTPOHHBIN / O6pazoBarenbHast mwiarpopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/511568 .
3. Marematuka U uH(pOpMaTHKa : YUEOHHK M TPAKTHUKYM Ui CpeTHEro mpoecCHOHaIbHOTO
oOpaszoBanus / T. M. benseBa [u np.] ; nox penakuumeit B. JI. Dnbkuna. — 2-e uzf., nepepad. u
non. —  MockBa: MsmarensctBo  FOpaiit, 2023. — 402c.—  (IIpodeccuonansroe
oOpa3zoBanue). — ISBN 978-5-534-10683-1. — Tekcr : anexTpoHHbI // OOpa3oBarenbHas
iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512073
4. boromoinoB, H. B. Maremaruka : yaeOHUK IJisi CpeaHEro MpodecCHoHATbHOTO oOpa3oBaHust /

H. B. boromornos, II. U. Camoiinenko. — 5-e u3zz., nepepad. u jmon. — Mocksa : M31aTenbeTBo
FOpaiit, 2023. — 401 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Tekcr : onekrponHsld // OOpasoBarenbHas miardgopma IOpaiit [caiit]. — URL:
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https://urait.ru/bcode/511565

5. boromomnos, H. B. Maremaruka. 3agaun ¢ pemeHUsIMH : ydyeOHOe mocoOue ajsi CpemHero
npogeccuonansHoro obpasosanusi / H. B. boromonoB. — 2-e u3n., ucnp. U gom. — MoOCKBa :
WznatensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-16211-0. — Texkcr : anmekrponnbiit // Obpa3zoBatenbHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530620 .

6. boromosnos, H. B. IlpakTnueckue 3ansatus no marematuke B 2 4. Yacte 1 : yueOHOE mocobue

st cpenHero mnpodeccuonanbHoro obpasosanusi / H. B. boromonos. — 11-e u3a., mepepad. u
non. —  MockBa:  WznmarensctBo  HOpaiit, 2023. — 326 c.—  (IIpodeccuonanbuoe
obpazoBanue). — I[SBN 978-5-534-08799-4. — Tekct : anekTpoHHBIA // OOpazoBarenbHAS

mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512668 .

7. boromounos, H. B. [lpaktuueckue 3anatus no marematuke B 2 4. Yacte 1 : yueOHOe mocobue
st By30B / H. B. BoromosioB. — 11-e u3n., mepepad. u non. — Mocksa : U3narensctBo HOpaiir,
2023. — 326 c. — (Bwicmiee oOpazoBanue). — [SBN 978-5-534-06894-8. — TekcT : 2IeKTpOHHBII
/I ObpazoBarenbHas wiatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/512666 .

8. Cempix, . 0. MaremaTnka : y4eOHUK U NPaKTUKyM JJs CPEIHEro MnpoQecCHOHAIbHOTIO
ob6pazosanusi / U. 0. Cenpix, 0. b. I'pedenmnukos, A. lO. [lleBeneB. — Mocksa : M3narenscTBo
Opaiir, 2023. — 443 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-5914-7. —
Texcr : onextponHweri // OOpazoBatenpHass tuiatrgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/511991

9. Kyuep, T.II. Maremaruka. TecTsl : yueOHOE MOcoOHe sl CpeaHero MpodeCcCHOHATHHOTO

ob6pazoBanusi/ T. Il Kyuep. — 2-e wusnm., ucnp. m jgom. — Mocksa : M3marensctBo FOpaiiT,
2023. — 541 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-10555-1. — Teker :
ANIEKTPOHHBIN /l OO6pazoBarenbHas margopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/512933

HNHTepHET-pecypcehl:

Dnekmponnvie OubIUOMEUHbIE CUCHIEMDbL
OBbC «OpaiiT» www.urait.ru
DnekTpoHHO-OubMMoTeuHas cucrema «Jlanwy http://e.lanbook.com/
OBC «Anbykc.py/ibooks.ruy http://ibooks.ru
«HammonaneHas snekrporHas ounbdauoreka» (HOB) https://rusneb.ru/
dnexmponnsvle 0dpazoeamenvHble pecypcol

1. DBbC «XypHanpHBIN 3am». PYCCKHW TOJICTBIH JKypHal KakK OJCTETHYCCKUU (eHOMEH
https://magazines.gorky.media

2. «Onexrponnas oubnuorexa MPJIM PAH» (ITymkunckuii JJom) http://lib.pushkinskijdom.ru

3.  DOBbC «llemarornueckas 6ubnuoreka» http://pedlib.ru

4.  Hayunas snextponHas Oubnuoteka https://elibrary.ru

5. Hayunas snextponHas 6ubnuoreka «Kubepnenunka» https://cyberleninka.ru/

6. bubnuoreka aKaJgeMHuu HayK (BAH). Pecypchl OTKPBITOTO J0CTyTa
http://www.rasl.ru/e_resours/resursy otkrytogo dostupa.php

7. CnoBapu u sHuMKIoneauu_https://dic.academic.ru

8. Ilemarormueckast mactepckas «llepBoe centsaOps» https://fond.1sept.ru

9. HanmonanpHas mnatdopma «OTKpeITOE 0Opa3oBanue» https://openedu.ru

10. Tlopran «Enumuas komnekuus IUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB» http://school-
collection.edu.ru

11. Poccuiickoe o6pazoBanue. denepanbhblii noptan http://edu.ru

12. Tlopran mpoekra «CoBpeMeHHas 1mdpoBas oOpa3oBarensHas cpega B POy
https://online.edu.ru

13. Iudposas oOpazoBatensHas miaarpopma «Media» (LECTA), I'K «IIpocBemienue»
https://media.prosv.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O
INPEJIMETA

KoHTposib ¥ OLEHKa pe3ylbTaTOB OCBOCHMs Y4EOHOrO IpeAMETa OCYLIECTBISAETCA
[IPENOAABATEIEM B IPOLECCE IPOBEACHHUS TEOPETHYECKMX M INPAKTUYECKUX 3aHATH,
TECCTUPOBAHUA, ITPE3CHTALIUN.

OneHka kadyecTBa OCBOCHHMS Y4e€OHOM IporpaMMbl BKJIIOYAET TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH, IPOMEXKYTOYHYIO AaTTECTAlMI0 II0 MTOraM OCBOCHMS IpeaMera. TeKymui
KOHTPOJIb TIPOBOAMTCS B (opme cobecenoBaHuss H TecTOB. [IpoMexyTodHas aTTecTamus Io
peaMeTy MpoBoAuTes B popme sk3amena (1, 2 cemectp).

Metonuueckoe obOecriedeHHMEe B BHJE TNPUMEPHOM TEMAaTUKHM M COJEp)KaHUA
KOHTPOJIBHBIX pabOT W TECTOBBIX 3aJaHMil, pedepaToB, BOMPOCOB K OSK3aMEHAIIMOHHBIM
omieram oTpakeHo B DOH/IE OIIEHOYHBIX CPEACTB MOAUCIUILIMHE.

PesynbTaTnl 00y4yeHus ®opMbI U METOABI KOHTPOJISI
(ocBOEHHBIE YMeHHs, YCBOCHHbIE3HAHMS) U OLICHKHMPEe3YJI1bTATOB
o0y4eHuUs

B pesynbrate usydenus ydeOHOro  Kypca Tekyiuit KOHTPOJIb B popme:
oOyuarouuiics 10KeH 3a4eT MO  MIPAKTHUYECKUM
yMeTh: 3aHATHSAM; 3ammTa pedepara,
-IIPOBOJIUTh  TOKJIECTBEHHbIE IpeoOpa3oBaHUs | MPOEKTA;
MppalMOHANIbHBIX, MTOKAa3aTeNbHBIX, camocTosiTeNnbHas paboTa;

JOrapu(MUUYECKUX U TPUTOHOMETPUYECKHX | KOHTPOJIbHBIEPAOOTHI
BBIPAKCHUI;
-pemaTth HpparroHaNbHbIe, Jorapudmuueckue u | IIpoMexxyrodynas arrecranms:
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA; | OK3aMeH 1, 2 cemectp

-pemiath CHCTEMBl YPAaBHEHWUH H3y4EHHBIMHU
METOJIAMH;, CTPOHUTh TpaQUKH AIEMEHTAPHBIX
GbyHKIIMA W TOPOBOAWTH  IPeoOpa3oBaHUA
rpaduKOB, UCIOJIB3Ys H3yYCHHBIC METO/IBI;
-IPUMEHATH  amlmapar  MaTeMaTH4YecKOro
aHaM3a K PEIICHUIO 3a7ay;

- IPUMEHSTh OCHOBHBIC METOJIbI TCOMETPUU
(mpoekTupoBaHus, MpPeoOpa30oBaHUl, BEKTOPHBIM,
KOOPJMHATHBIN) K PeIICHUI03a/1aY,

-HAIJISTHO TIPEJCTaBIISATh YUCIIOBBIE TIOKA3aTENN U
JMHAMUKY WX U3MEHEHHS C TIOMOIIBIO IPOTrpaMm
JIEIOBOM rpaduKu

3HATh:

- TEMaTHYECKHI MaTepuall Kypca;

- 3HAYCHHE MATEMAaTHYCCKOW HAayKH JJIS PEIICHUS
3a/1a4, BOSHUKAIOIINX B TEOPHUUU MPAKTUKE;

- WUCTOPUIO  DPAa3BUTHUS TOHATHS  YHUCIHA,
CO3JaHUA MaTeMaTH4eCKOTro aHanms3a,
BO3HMKHOBEHHUS M  Pa3BUTHUS  T€OMETPUH,
YHHUBEpPCATbHBIA XapakTep 3aKOHOB JIOTHKHU
MaTeMaTHYEeCKHX paccyXJIeHuH, ux
MIPUMEHUMOCTh BO BCEX obmacTsx
YeI0BEYECKOU e TeNbHOCTH;

BEPOSITHOCTHBIA XapakTep pPa3IMYHBIX IMPOLIECCOB
OKPYKaIOIIIET0 MUPA.
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JUCT COT'JIACOBAHMS PABOYEN ITPOT'PAMMBI

Kadenpa ®UO 3aBeayromniero IMoanucey Jara
I'ymanuTapHbIX U
COIIMAJIBHO-3KOHOMHWYECKHUX Apymioasas M.H. (&g 28.05.2024
JIUCIUILINH
H.o.
O- SABCIYIOIETo Knimerko A.B. 28.05.2024

OnOJIMOTEKOI
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JUCT PETUCTPAIIMA U3BMEHEHH PABOYEHN ITPOTPAMMBI

Ne Coneprxkanue U3MEHEHUN PexBu3uThl 1OKyMeHTa JlaTa BHECEHUS
n\it 00 yTBEpKIeHUU U3MEHEHUN
M3MEHEHUH
1. | YTBepxkaena Ha ocHoBaHuu | [IpoTokou 3acelaHus
denepanbHOTO roCyJapCTBEHHOIO | Kadeapbl 'yMaHUTapHbIN 1
00pa30BaTEIILHOTO CTaHAApPTa CPEIHETO | COIHAIBLHO-
poecCHOHAIBHOTO  00pa30BaHUs 1O | SKOHOMHUYECKUX
cnenanbHocT  44.02.01  JlomkonpHOe | auciuruina Ne 8
obpazoBanue ot 27.10.2014 r. Ne 1351, | ot 25 mapra 2021 r.
25.03.2021 r.
[Ipukaza MuHnucrepctBa 0o0pa3oBaHus U
Hayku P® ot 17 mas 2012 r. Ne 413 "O0
YTBEPKIACHUU (benepabHOTO
rOCyJIapCTBEHHOTO 00pazoBaTebHOTO
cTaHJapTa CpeIHEro oO11ero
obpazoBanus"
2. | AxktyanuzupoBaHa B 4actu y4yeOHoO- | [Iporokon 3acefanus
METOJUYECKOTO W WH(OpMAIMOHHOTO | Kaeapbl TyMaHUTAPHBIX U
obecrieueHUsT B CBS3M C TPOJJICHUEM | COIMAIBHO-
KoHTpakTa ¢ OBC M B 4YacTM mepedHs | SKOHOMUYECKUX
OCHOBHOMW M JOTIOJIHUTENBHON uTepatypsl | aucuuuime Ne 10 ot 05 05.05.2022 r.
B CBSI3U C ero usMeHeHueM. Buoecensl | mas 2022 r.
W3MEHEHUs B TUTYJbHBIA JUCT B 4YacTH
JaTel, HOMEpa MPOTOKOJIA 3aCeAAHMS
Kadeapsl.
3. | AkTyamu3upoBaHa B 4YacTh  y4yeOHO- | [IpoTokon 3aceaHus
METOJUYECKOT0 U MH(OPMALMOHHOTO | Kaeapbl T'yMaHUTAPHBIX U
obecriedeHUsT B CBS3M C MPOJJICHUEM | COLIMAIILHO-
KoHTpaktTa ¢ OBC M B 4YacTu mepedHs | SKOHOMHUYECKUX
OCHOBHOM W JOTIOJIHUTEJIBHOM JuTepatyphl | aucuuiiiua Ne 10 ot 22 22.05.2023 1.
B CBS3M C €ro wu3MeHeHueM. Buecensl | mas 2023 r.
W3MEHEHUS B TUTYJBbHBIA JIUCT B YacTH
JaThl, HOMEpa MPOTOKOJIA 3acCeAAHMS
Kadeapsl.
4. | Aktyanu3upoBaHa B yactu ydeOHO- | [IpoTtokon 3aceaHus
METOJUYECKOT0 U MH(OPMALMOHHOTO | Kadeapbl T'yMaHUTAPHBIX U
obecriedeHUss B CBS3M C MPOJUICHUEM | COIHMAILHO-
KoHTpaktTa ¢ OBC M B 4YacTu mepedHs | SKOHOMHUYECKUX
OCHOBHOM M JOTIOJHUTENIBHON uTepaTypsl | aucuuruimd Ne 11 ot 28 28.05.2024 r.

B CBSI3U C €ro H3MEHEHHeM. BHeceHsbl
U3MEHEHHUs] B TUTYJbHBIM JIUCT B YacTH
JaThl, HOMeEpa MPOTOKOJA 3acelaHHs
Kadeapsl.

mas 2024 r.
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JUCT PETUCTPAIIMM PEBU3UIN PABOYEHN TPOT'PAMMBI
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