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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI JJUCIATIJIMHBI

1.1. Obnacmev npumenenus padoueit nPoOZPaAmMMsl OUCUUNTUHDBL

Pabouas mnporpamMma AMCUMIUIMHBI SIBJISIETCS YacThlO OCHOBHOHM MpodeccuoHaIbHOM
00pa3oBaTeNbHON TMPOTPAMMBI  CPEIHETO0 NPOPECCHOHATBHOTO O00pa3oBaHUA — IPOTPaAMMBbI
MOATOTOBKU CIIELUATMCTOB CPEIHEro 3BEHa I0 CHEIHATbHOCTH CPEAHEro MnpodeccruoHalIbHOTO
obpazoBanus 09.02.12 TexHnveckas IKCILUTyaTaIysl U COMPOBOXKICHHE HHPOPMALIMOHHBIX CHCTEM.

Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa Ha OCHOBE:

e (QenepasbHOr0 TroCyIapCTBEHHOTO OOpPa30BaTENBHOIO CTAHAAPTa CPEAHEro OOIIETo
obpazoBanus (manee — ®I'OC COO), yreepxknennoro [Ipukazom MunucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoii ®@enepanuu ot 17 mas 2012 1. Ne 413 (3apeructpupoBan MUHHUCTEPCTBOM
octuru PO 07.06.2012 r. Ne 24480 (B pen.));

e npukaza Munucrepcra npocsemieHus P® ot 12 aBrycra 2022 r. Ne 732 "O BHeceHuu
U3MEHEHUH B (enepaiabHbI TOCYIapCTBEHHBIM 00pa3oBaTeNbHbIM CTaHAAPT CPEIHEro oOIIero
oOpa3oBaHMs, YTBEPXKIACHHBIH TpHUKa3oM MUHUCTEpCTBA OOpa3oBaHMs W Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 r. Ne 413"

e (benepanpHON 00pa30BaTEIIBFHON MPOrpaMMBI CPEIHET0 00IIero odpazoBaHus (janee —
®OII COO), yrBepxkaenHoro IIpukazom MunuctepcrBa npocseuienus Poccuiickoit @eneparuu ot
23.11.2022 r. Ne 1014 (3apeructpupoBan MuHuctepcTBoM toctuimu 22 npekabps 2022 .
Ne 71763);

e (denepanbHOrO0  TOCYIapCTBEHHOIO  00pa30BaTENBHOTO  CTaHAapTa  CPEAHETrO
npodeccuoHanbHOTO 00pa3oBaHus, YTBEPHKIEHHOTO MpUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 10 mapra 2025 1. Ne 184

1.2. Mecmo oucuyunaunsl ¢ cmpykmype oopazosamenvuou npozpammot (ILHICC3):

[IpenmerHass oOnactb jaucuUIUIMHBL B cooTBeTrcTBUUM ¢ @DI'OC cpeanero obuero
o0pazoBaHus: «MaremaTuka u HH(poOpMaTHKa.

I/I?,quHI/IC JUCITUITIINHBI Maremaruka OCYHICCTBIACTCA DJK3aMC€HAa B paMKaxX OCBOCHHUA
IMIICC3 Ha 6a3e OCHOBHOIO 00IIEro 00pa30BaHUs U 3aBEPIIAETCS MPOMEKYTOUHOM aTTecTanuei B
dbopme sK3aMeHa.

1.3. Ilnanupyemoie pe3ynvmamot 0C60eHUA OUCUUNTUHDL

Oco0oe 3HaueHWe MJUCHUIUIMHA HMEET TMpu (POPMUPOBAHUM U PA3BUTUM  OOLIUX
xommeTennuii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OKO07.

B pesynbTate oOCBOEHUS COAEpXKAHUS JAUCLUUIUIMHBI OO0yYaromMiics JOJKEH JOCTUYb
CIIEYIOIIUX PE3YyIbTATOB:

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS 00Pa30BaATEIBLHOM MTPOrPaMMBbI IOJIKHBI OTPaXkaTh:

e c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOH MpPAaKTHKH, OCHOBAaHHOTO Ha /JHAJOre KyJIbTyp, a TaKkKe
pa3nu4HbIX (POPM OOILECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCIE CaMOOOpa3oBaHHWIO, Ha
MPOTSKEHUU BCEW JKU3HH;

® CO3HATENIbHOE OTHOIIEHHE K HENpPEepPBIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHIHOMN
npo¢eccHOHaIBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

MeTaHpe,Z[MeTHLIC PE3YyIbTAaThl OCBOCHUA 06pa3OBaTCJIBHOI71 IporpamMmal JOJKHBI OTPaXKaThb:



® yYMEHUE CaMOCTOATEIIBHO OIpEACNATh LEIu JEATEIbBHOCTH U COCTaBJIATH IUIAHbI
NEATEIbHOCTH;  CAMOCTOSATEIBHO  OCYILUECTBJIATb,  KOHTPOJHMPOBAaTb M KOPPEKTHPOBATH
NEeSATEIIbHOCTD;

® JCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI U1 JOCTHIKEHHUS ITOCTABICHHBIX LEJNEH U
peanu3anyi IJIaHOB ACATEIbHOCTH;

e BBHIOMpATH YCIICUIHBIC CTPATETUU B PA3TIMUHBIX CUTYAIHIX;

® BIAJCHUE HABBIKAMU II03HABATEIIbHOW, Y4YeOHO-HUCCIIEAOBATENLCKOM ©  TPOCKTHOMN
JeSITEIbHOCTH, HABBIKAMU pa3pelIeHus Ipo0ieM;

® CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEIIEHUs
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOIOB [TI03HAHMS;

® BRBIAJICHHE HABBIKAMM T[103HABATEIbHOM pE(IEKCHMH KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM M MBICIMTENBHBIX MIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, IPAHMI] CBOEIO 3HAHMS U
HE3HaHUsA, HOBBIX ITO3HABATEIbHBIX 3a1a4 U CPEACTB UX JOCTHIKCHHUS.

[IpenmerHble pe3ynbTaThl OCBOCHHMSI OCHOBHOW 0Opa30BaTENIbHOM IMpOrpamMMbl JIOJIKHBI
OTpaXKaTh:

e CcpOopMHPOBAHHOCTH MPEJCTABICHUA O MAaTEMAaTHKE KaK YaCTH MHPOBOH KYJIBTYpPHI H O
MECT€ MaT€MaTUKU B COBPEMEHHOW LMBMIIM3ALMU, O CIIOCO0aX ONUCaHMs Ha MaTeMaTHUYeCKOM
A3BIKE SIBJICHUI pPeaJIbHOTO MUPA;

¢ CcpOpMHPOBAHHOCTH MPEJACTABICHUIA O MAaTEeMAaTHYECKUX MOHATHAX KaK O Ba)KHEHIINX
MaTEMaTHYECKUX MOJIENSIX, IO3BOJISIOLIMX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SABJICHUS;

® [IOHUMAaHHE BO3MOXXHOCTH aKCMOMATHYECKOTO MOCTPOCHHSI MAaTEMAaTUUECKUX TEOpHil;

® BIIAJICHHE METOAAMU J0KAa3aTelbCTB U AITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTb,
IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B X0O/1€ PELICHUs 3a/ay;

® BJAJICHUE CTAaHJAAPTHBIMM IPUEMaMHU pEIICHUS PalUOHAIBHBIX WU HPPALMOHAIbHBIX,
[IOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKMX YPAaBHEHMH W HEpPaBEHCTB, HX CUCTEM,
HCI0JIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YMCIE JUIsl ITOMCKA IIYyTH PEIIECHUs U
WUTIOCTPALMM PELeHNs ypaBHEHUH U HEPABEHCTB;

e CcpOpPMHUPOBAHHOCTh MpPEACTABICHUNH 00 OCHOBHBIX MOHATHUAX, HICSIX U METOAAX
MaTEeMaTHYECKOro aHaJIN3a;

® BJAJICHHE OCHOBHBIMU IOHATUSAMHU O IJIOCKMX M IPOCTPAHCTBEHHBIX I€OMETPUYECKHUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

e c(hOpMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha YEPTEKAX, MOJEISIX U B peaJIbHOM MHpE
reoMeTpuyeckue QUrypsl;

® [PUMEHEHUE H3YYEHHBIX CBOMCTB T€OMETpHUYECKUX (GUryp U (opMyn Ui pelieHus
reOMETPUUYECKUX 3a7a4 U 331a4 C IPAaKTUYECKUM COJEPKAHUEM;

e chOpMUPOBAHHOCTh MpPEACTABICHUI O TMpoleccax U SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTHUECKHUX 3aKOHOMEPHOCTSIX B pEaJlbHOM MHUpPE, 00 OCHOBHBIX
MOHATHSIX DJIEMEHTApPHON TEOPUH BEPOSITHOCTEM;

® YMEHHUH HAXOJUTh U OILIEHHWBATH BEPOATHOCTH HACTYIUJICHUS COOBITHMH B NMPOCTEHIINX
MPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJTUYNH;

e BJa/ICHNE HABBIKAMH MCIIOJIb30BaHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIpU PEIICHUN
3ajady;

e CcpOpPMHPOBAHHOCTh  MPEJACTABICHHMH O  HEOOXOAMMOCTH  JIOKAa3aTeJIbCTB  IPHU
00OCHOBAaHMU MAaTEMAaTHYECKUX YTBEPXKACHUH U POJIM aKCHOMATUKU B NMPOBEJCHUU JETYKTHBHBIX
pacCyXJIeHNH;

e CcpOpMHUPOBAHHOCTH MOHATUWHOTO anmapaTa o OCHOBHBIM pa3ziesiaM Kypca MaTeMaTHKH;

® 3HAHMI OCHOBHBIX TEOpPEM, POPMYI U YMEHHS UX IPUMEHSTH;

e yMEHHMs JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEeLICHHS 3a1a4;



e CchOpPMUPOBAHHOCTh yMEHHUW MOJEIUPOBATh pEallbHbIE CHTYaIllH, WCCIEA0BaTh
ITOCTPOEHHBIE MOJIENN, UHTEPIPETUPOBATH NOJYYCHHBIN PE3YNIbTAT;

e c(hOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOTO aHAIN3a
M MX CBOWCTBaxX, BJIAJICHUC YMEHHEM XapaKTepU30BaTh TMOBEJICHUE (PYHKIUN, HCIIOIH30BAHHE
MOJIYYEHHBIX 3HAHUH JJI1 OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

® BJAJCHUE YMEHUSIMU COCTABJICHHS BEPOSTHOCTHBIX MOJEIEH IO YCIOBHUIO 3aJaud U
BBIYHCIICHHSI BEPOSTHOCTH HACTYIUICHUS COOBITHH, B TOM 4HCIE C MNPUMEHEHHEM (QopMym
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEN;

® HCCIEA0BAHUS CIIyYalHbIX BEJIMYHUH MO UX PACIIPEICIICHUIO.

1.4. Konuuecmeo uacoe na océoenue npozpammasl Oucuunﬂumﬂ

MakcumanbHast yueOHast Harpy3ka oOyudatomierocst 322 gac., B TOM YHCJI€:
— obs13aTebHas ayTuTOpHas yueOHas Harpyska 294 vaca;

— camocTosITeNbHas pabota obydaromerocs 24 gac;

— MPOMEXYTOYHAS aTTecTalus 4 Jaca.



2. COJEP)KAHUE JUCIUIIJIMHBI U TEMATHYECKOE INTAHUPOBAHHME C
YKA3AHUEM YACOB, OTBOJIUMbIX HA OCBOEHUE KAXKJIOH TEMbBI

2.1. Odvem oucyunaunst u 6UObL y4eOHOU Ppadomvl

Bup yae6Ho# paboThl O06beM yacoB

MakcumajibHas y4eOHasi Harpy3Ka (Bcero) 322
Oobs13aTesibHAs ayUTOPHAsI ydyeOHasi HATPYy3Ka 294
B TOM YHUCIJIE:

e JIEKIUU 150

® IPAKTUYCCKUEC 3aHATHS 144
CamocTosiTenbHas pabota 00y4aronierocs 24
IIpome:kyTounas (uToroasi) arrecrauus B gopme:
ATTecTanms ¢ OLEeHKOI;
JK3aMeH 4




2.2. TemaTu4eCKHi IJIAH U COAEPKAHUE AUCIHUTIIUHBI

HaunmenoBanue Coneprkanne y4eOHOTro (JIEKIIMOHHOI0) MaTepHraiia, 1abopaTOpHbIE M MPAKTHIECKHUE PabOTHI, O06Bem
pa3IesioB U TEM CaMOCTOsITeNIbHASL pab0Ta 00YJaAIOIINUXCS 4acoB
1 2 3
BBenenne MartemaTuka B HayKe, TeXHHKe, JKOHOMHKe, HWH(OPMANMOHHBIX TEXHOJIOTHAX H NMPAKTHYECKOWH 2
pesteqbHocTu. Lleim W 3agaum  u3ydYeHHs1 MaTeMATHKM B  YYpPe:KIEeHHMAX CpegHero
npo¢ecCHOHATBHOT0 00Pa30BaHNS
Pasznen 1. DyHKnnu, MX CBOMCTBA U rpaguKu
Tema 1.1. Conep:xanue yueOHOro (JieKUMOHHOI0) MaTepuaJa: 6
DOyHKIMN 1. ®ynkuuu. 3aBUCHMbIE U HE3aBUCUMBbIE TiepeMeHHbIe. CriocoObI 3a1anus QyHKIUH.
2. ObnacTp ornpeaeseHusl © MHOXKECTBO 3HAUCHHM, TpapuK QyHKITUH.
3. O6parnas ¢yukius. ['paduxu o6patHbIX QyHKIHI.
IIpakTHYeckne 3aHATHSA: 8
Haxoxzaenue ob6mactu onpeaeieHus 1 MHOKECTBA 3HAYCHHH.
Tema 1.2. Conepxanue yueOHOro (JIieKMOHHOI0) MaTepUaJa: 4
CpoiicTBa ¢pynkumii | 1. CBolicTBa (pyHKIIMH: MOHOTOHHOCTB, Y€THOCTh, HEUETHOCTD, OTPAHUIEHHOCTD, IEPHOUIHOCTD.
2. [IpoMexyTKH Bo3pacTaHUs U YObIBaHUsS, HAaNOObIIIee M HAUMEHbIIIee 3HAUCHUS, TOUKH IKCTpPEMyMa.
3. IIpeobpazoBanus rpaukoB GyHKIUU.
IIpakTnyeckue 3aHATHA: 8
UccnenoBanue GhyHKIMIMA.
Pa3nea 2. Tpuronomerpus
Tema 2.1. Coaepxanue y4eOHOro (JIEKIIMOHHOI0) MaTepHaa: 6
OcHoBHblIe moHATHsI | 1. YucnoBas OKpyKHOCTh Ha KOOPAMHATHOM INTOCKOCTH. PajguanHas mepa yria.
Tpuronomerpuu | 2. CHHyC, KOCHHYC, TAaHT'€HC M KOTaHTEHC. ['€OMEeTpHUYECKHIl CMBICI CHHYCa, KOCHHYyca TaHTE€HCa WU
KOTaHTeHCA.
3. Tpuronomerpuueckue GyHKIUH.
IpakTHyecKne 3aHATHS: 6
Pemenue 3amaq Ha Temy: «TpuroHomerpudeckne GyHKIIMU YUCIOBOTO U YTIIOBOTO apPTYMEHTOBY
Tema 2.2. Conep:xanue yueOHoOro (JieKIMOHHOI0) MaTepuaJa: 6

IIpeoOpa3oBanus

1. OCHOBHO€ TPUTOHOMETPUUECKOE TOKAECTBO.




TPUTOHOMETPHYECK
HX BbIPAKEHUH

2.
3.

DopMyJIbl TPUBEICHUS.
CuHyc, KOCMHYC M TAHT€HC CYMMBI M pa3HOCTH JIBYX YIJIoB. CHHYC U KOCHHYC JBOMHOTO U TTOJIOBUHHOTO

yria.

4.
5.
6.

[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B TPOU3BEACHUE U TPOU3BEACHUS B CYMMY.
[Ipeo6pa3oBaHus CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUN B TPOU3BEICHUE U IPOU3BEICHUS B CYMMY.
@DopMyJsIbl IOHWKEHUS CTENIEHM.

IIpakTuyeckue 3aHATHS:
Pemenue 3a1a4 Ha NCIIOJIb30BAHUE:!

npeoOpa3oBaHre CyMM TPUTOHOMETPUUYECKUX (PYHKIIMH B TPOU3BEICHUE;
npeoOpa3oBaHre MPOU3BEICHUN TPUTOHOMETPUYECKUX BBIPAKEHUI B CyMMY;
npeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN 10 (hOPMYyIIaM CIOXKEHUSI.

Tema 2.3.
Pemenue
TPUTOHOMETPHYECK
HUX YPABHEHUI U
HEPABEHCTB

Conep:xanue y4eOHOro (JIieKUMOHHOI0) MaTepuaJa:

03N LN kW~

. PemreHne npocTenimmx TpPUroHOMETPUYECKUX YPABHEHUM C IPUMEHEHUEM TPUTOHOMETPUYECKOTO Kpyra.
. ApxdyHKIUY.

. Pemienne ypaBHeHust COSX=a.

. Perilenue ypaBHeHus Sinx=a.

. Pemienne ypaBHenus tgx=a.

. Pemenue ypaBHeHus ctgx=a.

. MeTroasl peleHns: TPUrOHOMETPUYECKUX YPABHEHUM.

. PelieHne TpUrOHOMETPUYECKUX HEPABEHCTB.

IIpakTnyeckune 3aHATHA:

Pemenne npocTelmnx TPUTOHOMETPUYECKUX YPABHEHUH.
YPaBHeHI/ISI, CBOAVMBIC K KBaJApPaTHBIM.

OnHOpOJHBIE TPUTOHOMETPUUYECKUE YPABHEHUS.

Merton pa3iioKeHus: Ha MHOKHTEIIN.

Pemenue ypaBHeHNI METOJIOM 3aMEHBI IEPEMEHHOTO.
MeTto/ BBeZIeHHS] BCTIOMOTATEIbHOIO yTia.

CucreMbl TPUTOHOMETPUUYECKUX YPAaBHEHUI.
TpuroHomerpruyeckue HepaBeHCTBA.

Tema 3.1.
PasBurtne nousstusa
0 YHucJIe

Conep:xanue yueOHoOro (JIieKMOHHOI0) MaTepuaJa:

1.
2.

JlencTBUTENBHBIE YKciIa. PalinoHanbHble U HPPALIMOHAIIBHBIE YHCIIA.
[TpubnmxeHHble BeIuMcaeHus. JlecaTHuHbIe NPpUOIMKEHUS T1eHCTBUTEIbHBIX YHCEIL.




3. lenumocTh 1ebiX unced. [Ipu3Haku AenmmMocCTy.

IIpakTHYecKkHe 3aHATHSA:
BeinonHenue npuOIMKeHHbIX BEIYUCICHUH.
Brrunciienue norpenHocTei BRIYUCIEHUH ¢ NPUOIMKEHHBIMU TaHHBIMU

Tema 3.2.
Apupmernyeckuii
KOpeHb
HATYpPaJbHOM
CTelneHu

Conep:xanue yueOHOro (JIieKIMOHHOI0) MaTepuaJa:

1. IlonaTue KOpHs HaTypalIbHON CTENEHU U3 JEHCTBUTEILHOTO YUCIa.
2. HaxoxeHre 3HaYCHHI BRIPAKEHUH, COACpKAIINX 3HAK paiuKana.
3. CBolicTBa KOpHSI HaTypalbHON CTENIEHU U3 JEHCTBUTEILHOTO YHCIA.
4. [lpumeHeHne CBOMCTB KOpPHEN IPU TPe0O0pa30BaHNN BbIPAXKEHUIA.

IIpakTH4yeckue 3aHATHS:
[IpeoOpa3oBanue BRIpAKEHHIA, COACPIKAIINX 3HAK paJHUKaa.
ITpuMeHeHne CBOWCTB KOpHEH B IpeoOpa3oBaHUM BbIPAKECHUH.

10

Tema 3.3.
Crenenn ¢
el CTBUTEIbHBIM
NnmoKa3arejieM

Conep:xanue yueOHOro (JIeKUMOHHOI0) MaTepuaJia:
1. CreneHs ¢ AeHCTBUTEILHBIM ITIOKA3aTEIEM.

2. CBOICTBA CTEIIEHH C IEHCTBUTEIBLHELIM [I0KA3aTEIEM.
3. [IpeobpazoBaHue BbIpaXEHH, COIEPIKAIUX CTENEHb.

IIpakTnyeckue 3aHATHA:
HaxoxzaeHne 3HaueHUI BBIPAKEHUH, COAECPKAILUX CTENEHD C JIEHCTBUTEIBHBIM IIOKA3aTEIIEM.
[IpeoOpa3oBanue anredpandeckux BHIPAKEHUH, COAEPIKALUX CTENEHb C pallMOHAIbHBIM TOKA3aTEJIEM.

Tema 3.4.
Jlorapugmbi

Conep:xanue yueOHOro (JIieKIMOHHOI0) MaTepuaJa:

1. Tlonarue mnorapudma. Jlorapudm. Jlorapudm uucna. JlecaTuuHble W HATypalbHbIE JOrapu(MBIL.
[IpaBuina geiictBuii ¢ norapudpmamu

2. HaxoxeHne 3HaYeHHI BBIDAXKEHUH, COJepKAIIHX JIOTaprU(BMBbI YHCEIL.

IIpakTHYeckHne 3aHATHSA:

[IpeoOpaszoBanue norapu(pMUIECKUX BHIPAKECHUH.

[Ipeo6pa3zoBanue norapupMUIECKUX BhIpAKEHUN C IPUMEHEHHEM CBOMCTB JorapudmMos.

IIpeoOpa3oBanue JOrapupMHUUECKUX BBIPAKEHUNH C TNpUMEHEHHEM (GOpMyNbl Mepexofa K HOBOMY
OCHOBAHHUIO.

Tema 4.1.
HppanuoHajbHbie

Conep:xanue yueOHoOro (JieKMOHHOI0) MaTepuaJa:
1. Pemenue npocrelmx MppaloHaIbHbIX YPABHEHUI.




YPaBHeHHS U

2. MeTOI[BI PEIICHUA HppPalliOHAaJIbHBIX ypaBHCHHﬁZ Pa3I0KEHUEC HA MHOXKHUTECIIU, METOA ITOACTAHOBKHU.

HEpaBeHCTBa 3. MeToibl peneHns nppanoHaIbHBIX HEPABEHCTB.
IIpakTHYeckue 3aHATHSA: 8
Pemenue nppannoHanbHbIX YpaBHEHHUM.
Pemienue uppanmoHanbHbIX HEPABEHCTB.
OO600LICHHBII METO UHTEPBAJIOB.
Tema 4.2. Conep:xanue yueOHOro (JieKMOHHOI0) MaTepuaJa: 10
IMoka3aTenbHbIe 1. Pemienue npocTeHIMX MOKa3aTesIbHbIX YpaBHEHU.
YPaBHEHMS 2. MeTo/ibl pelieHns TOKa3aTelbHbIX YPAaBHEHUN: Pa3I0KEeHHE Ha MHOKUTENIN, METO/] IIOJICTAHOBKH.
3. OnHOpOIHBIE TIOKA3aTeNbHbIE YPAaBHEHMUS
IIpakTHyeckue 3aHATHA: 8
Perienue nokazaresbHbIX YpaBHEHUIA.
Pemenue nokasarenbHbIX CUCTEM
Tema 4.3. Coaepsxanue y4eOHOro (JIeKIMOHHOI0) MaTepuaJa: 8
Jlorapudgmuueckue | 1. Pemenue npocreimmx gorapupMUIeCKux ypaBHEHUH.
YPaBHEHMA 2. Metopbl penieHust Jorapu(pMUUECKUX YpaBHEHHUN: pa3sioskeHHe Ha MHOXKUTENIU, METOJT OJCTaHOBKH.
IIpakTnyeckune 3aHATHA: 10
Pemienue norapupmMudeckux ypaBHEHHH.
Pemenue norapuMuueckux CUCTEM.
Tema 4.4. Coaep:xanue y4eOHOro (JIEKIIMOHHOI0) MaTepHaa: 6
IMoka3zarenbHbie n | 1. 'padguku noka3aTenbHbIX QYHKIUH.
gorapupmudeckue | 2. I'paduxu norapupmuueckux GyHKIHH.
HepaBeHCTBA 3. IIpocreiimme noka3areabHbIE HEPABEHCTBA.

4. ITpocreiimume norapuMuyeckre HepaBeHCTBA.
5. O6001IeHHBII METOI MHTEPBAJIOB /JIsl PELIEHUS MTOKAa3aTeNbHbIX U JIOTApU(PMUIECKIX HEPABEHCTB.
6. MeTtoJ palmoHaNnM3aluy s pelieH sl MoKa3aTeIbHbIX U JIOTapu(PMUIECKUX HEPABEHCTB.




IIpakTuyeckue 3aHATHS:

Pemenue mmoka3aTteabHBIX HCPaBCHCTB.

Pemenue norapupmMuueckux HEpaBEHCTB.
[Tpumenenne 0600IIEHHOTO METO/1a UHTEPBAJIOB.
[IpuMeHeHMEe MeTO/1a palliOHATU3ALINY.

Pa3pen 5. Hayaja MaTeMaTH4eCKOro aHaJIu3a

Tema 5.1.
IIpenen
MOCJIeT0BATEILHOCT
H

Copep:xanue yueOHOro (JIeKIHOHHOI0) MaTepUaJa:

1. ITocnenoBatenbHOCTH. CrIOCOOBI 331aHUS U CBOICTBA YHCIIOBBIX ITOCIE0OBATEIBHOCTEH.

2. TlonsTe o mpeznene mocienoBaredbHOCTH. CylecTBOBaHME Npeiesia MOHOTOHHOW OrpaHUYeHHON
M0CJICIOBATEIIBHOCTH.

IIpakTnyeckue 3aHATHA:

HaxoxxeHre HeM3BECTHOrO WieHa M0Cie10BaTeIbHOCTH.
CymMMupoBaHu€E MOCIE10BATEIbHOCTEN.

3ajaHye NOCIeJ0BAaTEIbHOCTH PA3JIMUHBIMU CIIOCOOaMHU.

10

CamocrosiTesibHas padoTa 00yYaloUIUXCs:
IToaroroBka pedeparon

Tema 5.2.
IIpousBoaHas

Conep:xanue y4eOHOro (JIeKHMOHHOI0) MaTepuaJa:

1. Onpenenenue npon3BoAHON. OUZNUYECKHUIN CMBICT TPOU3BOJTHOM.

2. YpaBHEeHMe KacaTeJIbHOH K rpaduky GpyHkuuu. ['eomeTpuueckuii cMbICI MPOU3BOTHOM.
3. IlpaBuna muddepennmpoBannsi. OCHOBHBIE TAOIMYHBIE IPOU3BOHEIE.

10

IIpakTHYecKkHe 3aHATHSA:
Haxoxnaenue npousBogHoi ¢pyHkuuu. Haxoxnenue npou3BOIHBIX 3JIEMEHTAPHBIX, OOPAaTHBIX U CIOXKHBIX

GbyHKIHH.
Pemrenune 3amanuii ¢ NpUMEHEHNEM T€OMETPUIECKOTO B (PU3MYECKOTO CMBICIIA TIPOU3BOTHOM.

10

CamocrosiTesibHas padoTa 00y4arOIIUXCH:
[ToxroroBka pedeparon

Tema 5.3.
Ilpumenenne
NPOU3BOJIHOH K

Conep:xanue yueOHoOro (JieKMOHHOI0) MaTepuaJa:
1. B3aumocBsi3b Bo3pactanus (yObIBaHUs) (YHKIIUU ¥ 3HAKA €€ POU3BOIHOM.
2. HeoOxomuMoe 1 JOCTaTOYHOE YCIIOBUSI CYIIIECTBOBAHUSI SKCTPEMYMa.

10




HCCICIOBAHUIO
byHxkumi

3. HaxoxaeHne HanOobIIero 1 HaMEHBIIEro 3HaYeHU I HeNPepbIBHOM (DYHKIIMK Ha IPOMEXYTKE.
4. Bropasi npou3BOHAs, €€ TEOMETPHUECKUHN 1 (PU3UYECKHI CMBICI

IIpakTuyeckue 3aHATHS:

Haxoxxaenne npoMeKyTKOB YOBIBAaHUS U BO3PACTAHHS U SKCTPEMYMOB (D YHKITHH.

Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHHs (PYHKIHUU C TTIOMOIIBIO POU3BOIHOM.

HpI/IMepBI HUCIIOJIB30BaHUA HpOI/I3BOI[HOI‘/1 AJI HAXOXKJICHUA HAWTTYyUHICro pCIICHUA B MPUKIIAAHBIX 3aadax.

10

CamocrosiTesibHast pa0oTa 00y4arOIIMXCH:
ITonroroBka pedeparon

Tema 5.4.
IlepBooOpa3nas u
HHTErpaji

Coaepixanue yueOHOro (JIeKIMOHHOI0) MaTepuaJa:

1. IlepBoobpa3znas u unterpai. [IpaBumna oTeickanus nepBooOpa3HbIXx. HeompeaeneHHplil nHTErpat

2. Onpenenennsiii uaTerpast. @opmyna Hetorona-Jleitonuna. [lpuMmeHeHne onpeaeneHHOro HHTerpaia s
HAXO0XJACHUS IJI0M[AA1 KPUBOJIUHEHHON Tparelny.

3. I[IpuMeHeHne onpeesIeHHOro MHTerpaia.

IIpakTH4yecKkue 3aHATHS:

Haxox1eHre HeonpeneIeHHOrO HHTErpaia METOI0M HEITOCPEICTBEHHOTO MUHTETPUPOBAHUSL.
Brruncnenue onpeneneHHoro HHTerpaia.

Brruncnenue miuomazaei niockux Guryp ¢ moMoIuso OnpeesieHHOro HHTerpaia.

CamocrosiTe1bHasi padoTa o0y4arommxcs:
ITonrotoBka pedeparon

Pa3nes 6. 'eomerpus

Crepeomerpusi

Tema 6.1.
Ilpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOro (JIieKMOHHOI0) MaTepuaJa:

1. B3auMHOe pacnoiokeHre ABYX MPSMBIX B TPOCTPAHCTBE.

2. OcHOBHBIE aKCHOMBI cTepeoMeTpuu. [Ipru3Hak napanaenbHOCTH NPSIMOM U MIIOCKOCTH.

3. IapamnenbHocTh TMIOCKOCTEH. llepneHauKkynspHOCT, NpsAMOW M TUIOcKocTH. llepnenaukynap wu
HakJIOHHas. TeopeMa o Tpex MepHeHANKYIIpax

4. T'eomeTpuueckue Mpeodpa3oBaHus MPOCTpaHCcTBaA. [lapamiensHbIil MepeHoc, CAMMETPHUST OTHOCUTEIILHO
TJIOCKOCTH.

IIpakTHYecKkHe 3aHATHSA:
Pemenne 3aaa4 Ha HAXOXKACHUEC YIJIOB MCKAY IPAMBIMHU, TapaJIJICIIbHOCTD HpHMOﬁ " IIJIOCKOCTH.
Pemrenune 3ana4 Ha HaXOXKICHUE ABYTPAaHHBIX YIJI0B

10




CamocTosiTesibHasi padoTa 00yYarOMXCsi:
[ToaroroBka pedeparon

Tema 6.2.
MHOrorpaHHuKH

Conep:xanue yueOHOro (JieKUMOHHOI0) MaTepuaJa:

1. Mmuororpannuku. Bepmunbl, peOpa, rpaHu MHoOrorpaHHuka. IIpeacraBieHue o MpaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpa’ap, KyO, OKTadaAp, T0JEKadAp U UKOCASP)

2. Ilpusma u nupamupga. [Ipssmas w HakinoHHas npusMma. [IpaBwibHas npusma. Ilapamnenenunen. Kyo.
[IpaBunbHas nupamuaa. Y ceuyeHHas nupaMmuaa. Terpasp.

3. CummeTrpun B MHOTOrpaHHukax. CeueHus Kyoa, MpU3Mbl U TUPAMU/IBL.

4. Hunuaap u koHyc. YcedeHHbI KoHyc. OcHOBaHME, BbICOTa, OOKOBasi NOBEPXHOCTb, OOpasyrolias,
pa3BepTKka. OceBble CEUCHUS U CEeUeHUs, TapasieIbHble OCHOBAHUIO.

5. [ap u coepa, ux ceuenus. KacarenpHas IIIOCKOCTb K cdepe.

6. Beoluncnenue mmomazneit reomerpuueckux Ten. OOveM u ero usmepenue. Dopmynbl 0O6bema
Ir€OMETPUUYECKUX TEJl.

14

IIpakTH4yecKkue 3aHATHS:

HaxoxeHne 0CHOBHBIX 3JIEMEHTOB IIPU3MBI.

HaxoxxeHre 0CHOBHBIX 3JIEMEHTOB Mapajulesenumnesna, Kyoa, paBUIbHON MUPaMU/IbL.
HaxoxaeHre 0CHOBHBIX JIEMEHTOB MPAaBUIIbHBIX MHOI'OIPAaHHUKOB.

HaxoxzaeHne OCHOBHBIX DJIEMEHTOB KOHYCa M LIMJIMHAPA.

HaxoxaeHre 0CHOBHBIX JIEMEHTOB I1apa U cepshl.

Brruncnenue miomaaei reoMeTpu4ecKux Tell.

[Toctpoenue ceuennii Kyoa, MpU3Mbl U TUPAMHUIBI.

Beruuciienne 005€MOB reOMETPHUUECKUX Tell.

14

CamocrosiTesibHass padoTa 00y4arOIIMXCH:
[ToaroroBka pedepaTon

Tema 6.3.
Koopaunars! u
BEKTOPbI

Conep:kanue y4eOHOro (JIEKIIMOHHOI0) MaTepHUaJia:

1. BexTopHBIE U CKaNsIpHbIe BeTHYUHEI. [IpsMoyronapHas (lekapToBa) CHCTeMa KOOPUHAT B MPOCTPAHCTBE.
dopmyiia pacCTOSHUSA MEXKITY ABYMSI TOUKaAMHU.

2. Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Ci0KeHHE BEKTOPOB. ¥ MHOXKEHHE BEKTOpPA HA YHUCIIO.
Paznosxenune BekTopa mo HampapiieHusiM. KoymmnHeapHbie BEKTOPHI.

2. Yron mexny aByms Bektopamu. [lpoekuust Bexktopa Ha ocb. KoopaunaTtel BekTopa. CkajsipHOe

12




Mpou3BeieHne BeKTOpoB. CBOMCTBAa CKaISIPHOTO IMPOU3BEACHUS BEKTOPOB. BhIUnCIEHHE yIila MEXIy
BEKTOPAMH.
3. YpaBHeHus chepbl, INIOCKOCTH U MPSMOH.

I[IpakTHYeckne 3aHATHSA:

BrinosnineHue neicTBUi Hall BEKTOPaMU.

Brruucienue ckaiasipHOro ¥ BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

Pemenne 3amad BEKTOpHBIM MeTOAOM. FVcmosib30BaHME KOOPJAMHAT W BEKTOPOB TPHU PEUICHUU
MaTeMaTUYeCKUX U MPUKIAIHBIX 33]1a4.

Hcrnons30BaHre KOOPAWMHAT M BEKTOPOB MPH PEIICHUH MAaTEMAaTHYECKUX M IMPUKIIAIHBIX 3a/1a4.

10

CamocrosiTesibHas padoTa 00y4YarOIIUXC:
IToaroroBka pedeparon

Paznen 7. KomOunaropuka. Teopusi BeposiTHOCTel M MATEMATHYECKAsA CTATUCTHKA

Tema 7.1.
JJIeMeHThI
KOMOUHATOPUKH

Conepxanue yueOHOro (JIieKMOHHOI0) MaTepUaJa:

1. I[IpaBuiio ClIO’KE€HUS U IPABUIIO YMHOKEHHUSI.

2. IlepecTaHOBKH, pa3MEIICHUS U COUETaHUS 0€3 IOBTOPCHHIA.
3. [lepecTaHOBKH, pa3MEIICHHS 1 COYETAHUS C TOBTOPECHUSIMH.

IIpakTH4yeckue 3aHATHS:
3a/iayy Ha MOJICYET YUCJIa pa3MeNIeHNH, IepeCTaHOBOK, COUETaHUM.

Tema 7.2.
OcHoBBI TEOpHH
BEPOATHOCTEH

Conep:xanue y4eOHOro (JIeKHMOHHOI0) MaTepuaJa:

1. Ciiyuaiinbie coObiTusi. COOBITHS U ONIE€palK HaJl HUMH.
2. Kitaccuueckoe onpezesieHue BEpOsTHOCTH.

3. TeopemMbl yMHOXKEHHUSI U CIOXKEHUS BEPOSTHOCTEH.

4. YucnoBble XapaKTEPUCTUKH CIyYaiHbIX BEINYMH.

10

IIpakTHYecKkHe 3aHATHSA:
Brruncnenue BeposITHOCTH COOBITHS.
Brluncienne MaTeMaTHYECKOTr0 0KUIAHNS U IUCIIEPCUN CIIyYalHbIX BEJIMYUH.

CamocrosiTesibHas padoTa 00y4arOIIUXCH:
ITonroroBka pedeparon

Tema 7.3.
J1eMeHThI
MaTeMaTHYeCcKoi
CTATHCTHKH

Conep:kanue y4eOHOro (JIEKIIMOHHOI0) MaTepHUaJia:

1. IIpencraBnenue qaHHBIX. TaOIUIIBI, TUArpaMMBbl, TpapuKu

2. Tlonatne o 3amadax MaTeMaTHYECKOM CTATUCTUKHU. | eHepanbHasi COBOKYITHOCTb, BBHIOOpKA, CpeaHee
apudmeTnueckoe, MeNaHa, MOJIA.

IIpakTHYeckHe 3aHATHSA:
Brruucnenue cpeHero apugpmMeTu4eckoro, MeAMaHbl, MOBI 17151 BHIOOPKH




CamocTosiTesibHasi padoTa 00yYarOMXCsi:
[ToaroroBka pedeparon

ATTecTallMA C OLICHKOH

IK3aMeH

BCEI'O:

322




3. YCJIOBUA PEAJIMBALIIMU AU CHUITJIMHBI

3.1. Tpebosanun k mamepuanibHO-mMeXHUYECKOMY 00eCneYyeHUuo

JUia  peanu3anuMy OpOrpaMMbl  JUCLMIUIMHBL JTOJDKEH OBbITh IPEIyCMOTpPEH KaOUHET,
OCHAIIEHHBI 000pyIOBaHMEM: IOCAJOYHBIE MECTa MO KOJHYECTBY OOYYAIOUIMXCS, MarHUTHO-
MapkepHas ydeOHas Jocka, pabodyee MecTO MpernojaBareis, KOMIUIEKTbl 3aJaHud  AJs
TECTUPOBAHUS U KOHTPOJIBHBIX PA0OT, U3MEPUTENIbHBIE U YEPTEKHBIE HMHCTPYMEHTHI.

Criennanu3upoBaHHas MeOeb:

® KOMIUIEKT y4eOHOM MeOenu (CTOo, CTy) MO KOJIMYECTBY 00YJarOIuXCs;

® KOMIUIEKT MeOeH AJIs IPEeno/jaBaTes;

® JIOCKa;

® KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA,

KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHUAJIOB

TexHuueckue cpencTBa 00ydeHus:

¢ KOMIIBIOTCP C JIMOCH3MOHHBIM ITPOrpaMMHBIM 06CCH6‘-IGHI/IGM;

® MYyJIbTHUMEINA IIPOEKTOD;

® KAJIBKYJIATOD.

3.2. Hnghopmayuonnoe obecneuenue

OcHoBHast TuTeparypa
1. Anmnaros, A. B. Matemartuka: yueOnoe nocobue mist CIIO / A. B. AnnaroB. — 2-e usm.
— Capartos: [IpodobpaszoBanue, Aii [Tu Dp Memua, 2019. — 162 ¢. — ISBN 978-5-4486-0403-4,
978-5-4488-0215-7. — Tekcr : 3nmeKTpoHHBIH // DnekTpoHHO-0nbmnoreynas cuctema [IPR BOOKS
Pexxum nocryna: http://www.iprbookshop.ru/80328.html.
2. Maremaruka: ydeOHoe mocobue / H. b. KapbOaumnckas, E. C. JlebemeBa, E. E.

XaputonoBa, M. M. Yepneuos; nox penakuumerr M. M. UepnenoB. — Mocksa: Poccuiickuii
rocynapcTBeHHbIH yHHBepcutTeT npaBocymus, 2020. — 342 c. — ISBN 978-5-93916-481-8. —
Texcr : anexkTpoHHBIN // DnexkTpoHHO-Oubmmoreynas cucrema IPR BOOKS. — Pexum pocryna:

http://www.iprbookshop.ru/49604.html

3. Bepementok, B. B. Maremaruka. Yummcs OBICTPO pemiath TECTHI : TOCOOWE IS
MOJIrOTOBKM K TeCTUpOBaHMIO M 3k3ameHy / B. B. Bepementok, E. A. Kpymesckuii, U. /.
Bberanckas. — Munck : TerpaCucrtemc, Terpamut, 2019. — 192 ¢. — ISBN 978-985-7081-26-4. —
Texct: snexkTpoHHBIN // DnekTpoHHO-0MOMMoTeuHast cuctema IPR BOOKS. — Pexum noctyna:
http://www.iprbookshop.ru/28120.html

JlonosHUTENbHAS IUTEPATypa

1. lanasa, A. A. Maremaruka: yueOnuk / A.A. Jamasa. — 3-e w3a., UCmp. ¥ JOM. —
Mocksa: UHOPA-M, 2021. — 544 c. — (Cpennee npogeccruonansHoe oOpazoBanue). - ISBN 978-
5-16-014561-7. - Tekct: oanekrponnsi //  DOBC  Znanium.com: [caiit]. - URL:

https://znanium.com/catalog/product/1127760

2. lllumoBa, JI. M. Maremaruka: yueObnoe mocobue / JL.U. Illumosa, A.E. IllumoB. —
Mocksa: MTHOPA-M, 2020. — 238 c. — (Cpeanee npodeccuonanbaoe oopasopanue). - ISBN 978-
5-16-014561-7. - Texkct: onektponHsd // DOBC  Znanium.com: [caiit]. - URL:
https://znanium.com/catalog/product/1127760


https://znanium.com/catalog/product/1127760
https://znanium.com/catalog/product/1127760

3. bammmakoB, M.M1. Maremaruka. IlpakTukym: ydyeOHO-TpakThdeckoe mocodbue / M.U.
bammvakos, C.b. Outnna. — MockBa: KuoPyc, 2021. — 294 ¢. — ISBN 978-5-406-05758-2. —
Texcr: anexkrponnsiii / DBC «Book.ruy: [caiit].— URL.: https://book.ru/book/939104

4 VndpopmaTrka ¥ MaTeMaTHKa: YICOHUK U MPAKTUKYM JUIS CPEIHETO MPOPECCHOHATBHOIO
obpazoBanus / A. M. Ilomos, B. H. Cotaukos, E. 1. Haraesa, M. A. 3aiiues; mox pex. A. M.
[TonoBa. — 4-¢ u3n., nepepab. u gomn. — Mocksa: M3narensctBo IOpaiit, 2022. — 484 ¢. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-08207-4. — Texkcr: anexrponnslii / IbC

IOpaiir: [caiit]. — URL: https://urait.ru/bcode/489615
5. IOxno, H. C. Marematuka: yueonuk / H.C. FOxao. — Mocksa: UH®PA-M, 2022. — 204

c. — (Cpennee mnpodeccuonanibHoe oOpa3oBaHHE). -

ISBN 978-5-16014744-4. -

TexkcrT:

anektpouHsii // DBC Znanium.com: [caiit]. - URL: https://znanium.com/catalog/product/1796822

HNuTepHeT-pecypcbl

1. http://www.eios.dom-rsuh.ru — syiekrpoHHast HHPOPMAITMOHHO-00pa3oBaTeNIbHAs Cpeaa
(BUOC) punmana PITY B r. JloMmoaenoBo
2. http://znanium.com — DneKTpoHHas OUOIUOTEUHAs CHCTEMA.

3. http://www.iprbookshop.ru — DnekTponHast OMOIMOTEYHAS CUCTEMA

4. https://www.urait.ru — DekTpoHHas OMOIMOTEYHAs cUCTEMa
5. https://e.lanbook.com — DrekTpoHHas OMOIMOTEYHAsI CHCTEMa

Cocras nporpammuoro obecnieuenus (I110)

Crnioco6 pacripocTpaneHus
No Haumenosanue 110 [IpousBogurens (ruyensuonnoe unu
Cc680000HO
pacnpocmpansiemoe)
1 | Windows server 2012 | https://www.microsoft.com JluneHsnonHoe
Microsoft office _ . JIuneH3noHHOE
2 2010/2013 https://www.microsoft.com
3 | KOMIIAC-3D LT https://kompas.ru/kompas-3d- CB000OHO
It/about/ pacmpocTpaHseMoe
4 | GIMP https://www.gimp.org/ CBobonmo
pacIpoCTpaHsIeEMOE
5 | Notepad++ https://notepad-plus-plus.org/ Crobonko
pacIpoCTpaHsIeMOE
6 | PDF24 Creator https://www.pdf24.org/ru/ Crobonko
pacIpoCTpaHsIeMOE
. ) . CBo0OoHO
7 | app.diagrams.net https://app.diagrams.net/ PACTIPOCTAHSEMOE
8 Geany (with Python https://geany.org/ CB00OIHO
3.12) https://www.python.org/ pacrpocTpaHsieMoe
9 Visual Paradigm https://www.visual- CB000oIHO
Community Edition paradigm.com/editions/community/ pacpoCcTpaHseMoe
10 | Supexc Tenemoct https://telemost.yandex.ru/ Crobonro
pacnpocTpaHsieMoe
11 | KoncymsranaTllioc https://www.consultant.ru/ JlnneH3noHHOE
Kaxnprit  oOywaromuiics B TEUEHHWE BCEro Iepuoia OOy4YeHHS OOecTreurBacTCs

WHIUBUAYAIBHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K DJIGKTPOHHO-OMOTMOTEYHOW CHUCTEME W
AIIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEIHLHON Cpejie.


https://book.ru/book/939104
https://book.ru/book/939104
https://urait.ru/bcode/489615
https://urait.ru/bcode/489615
https://znanium.com/catalog/product/1796822
https://znanium.com/catalog/product/1796822
http://znanium.com/
http://www.iprbookshop.ru/65.01-ekonomicheskaya-teoriya.html
https://www.urait.ru/
https://e.lanbook.com/
https://www.microsoft.com/
https://www.microsoft.com/
https://kompas.ru/kompas-3d-lt/about/
https://kompas.ru/kompas-3d-lt/about/
https://www.gimp.org/
https://notepad-plus-plus.org/
https://www.pdf24.org/ru/
https://app.diagrams.net/
https://app.diagrams.net/
https://geany.org/
https://www.python.org/
https://www.visual-paradigm.com/editions/community/
https://www.visual-paradigm.com/editions/community/
https://telemost.yandex.ru/
https://www.consultant.ru/

3.3. Bocnumamenvnaa cocmagiaouan npozpammol

BocnurarensHast cuctema HampapieHa Ha (OPMUPOBAHME U PA3BUTHUE MHTEIUIEKTYaJIbHOMH,
KYJIBTYpHOH, TBOPUYECKOW, HPABCTBEHHOW JMYHOCTH OOydYaromierocs, OyAyIIero CHeIHajucTa,
coyeraroulero B cebe mnpodeccHOHaNbHbIE 3HAaHUSA M YMEHMs, BBICOKHME MOpajbHblE U
[IaTPUOTHYECKHE KadecTBa, 00JIaa0LIEro NpaBOBOM U KOMMYHUKAaTUBHOM KyJIbTYpOH, aKTUBHOMN
rpak1aHCKOM MO3ULIUEH.

Huctunmmna OVYIL.03 Marematuka crocoOCTBYET Pa3BUTHIO JHMYHOCTHBIX PE3YJIbTAaTOB B
cootBeTcTBUM ¢ IIporpamMmoil Bocnutanus 00y4aronuxcs.

3.4. Ilpumenenue 3I1eKmMpoHHO20 00yYeHUA U OUCMAHUUOHHBIX 00pPA306amMenbHbIX
mexnono2ui

[lpu peanuzanuu 00pa3oBaTENbHON HpOrpaMMbl OOpazoBaTeNbHAas OpPraHU3alMs BIPABE
MIPUMEHSATH dJIEKTpoHHOE 00yueHue (D0) u AucTaHIMOHHBIE 00pa3oBaTenbHbie TexHomoruu (JOT).

[Tox »MeKTpOHHBIM O0yYEeHHEM TTOHUMACTCSl OPTaHHU3AIMs 00pa30BaTEIBHON ACSITEILHOCTH
C TpUMEHEHUEM CcoJepiKamielics B 0a3ax JJaHHBIX W HUCHOJIB3YEeMOW TMpU  peaau3aruu
o0pa3oBaTeNnbHBIX MporpaMM MHGOpMALUK U 00ecreunBarOIIUX ee 00paboTKy MH(POPMAIMOHHBIX
TEXHOJIOTUH, TEXHHUYECKUX CPEJICTB, a TaKke HH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX CETEH,
oOecreynBamIUX Tepeaadyy 10 JIMHUSAM CBS3M yKa3aHHOH WHMOpMAaIMH, B3aUMOJICHCTBUE
oOydaromuxcsi W TeAarorndeckux paboTHUKOB. [log IUCTAaHIIMOHHBIMEH OOpa30BaTEIBHBIMU
TEXHOJIOTUSIMU TIOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJOTHH, pEaM3yeMble B OCHOBHOM C
MPUMEHCHHEM HH()OPMAIMOHHO-TEJICKOMMYHUKAITMOHHBIX CETed TIPH  OMOCPEAOBaHHOM (HA
PacCTOSIHUM ) B3aMMOICHCTBHH O0YUYAIOIIUXCSI U TIEIarOTHYECKUX PAaOOTHHKOB.

3.5. Ocobennocmu opzanuszayuu 00pa3zoeamenvHOU O0eAMEIbHOCMU O JIUY C
0Z2PAHUYEHHBIMU 803 MONCHOCMAMU 300P06HA

AnanTanusi pabouell mporpaMMbl JUCHUIUIMHBI IPOBOAUTCS MPU pealn3alliy alallTUBHOU
o0pa3zoBaTenbHON MPOrpaMMsl (U NPEAOCTaBICHUN HHAMBUIyalbHOM MPOrpaMMbl peaOUIUTALuN
i abunuranun (MITPA) naBanuaa pazpabaTeiBaeTcs B COOTBETCTBHM C €T0 MOTPEOHOCTSMU) — B
Hensx obecreueHus! MpaBa MHBAJIUAOB M JIMII C OTPaHUYEHHBIMUBO3MOKHOCTSIMH 3/I0pOBbsSI Ha
MOJTy4eHHE NPO(ECCHOHANBHOTO 00pa30BaHus, CO3/1aHUs HEOOXOAUMBIX JUIsl MOJyYEHHUs CPEAHErO
po¢eCCHOHATLHOTO 00pa30BaHUsl YCIOBHM, a Takke 00ecreueHHs! JOCTHKEHHUS 00Yy4aroluMHCs
MHBaJIUIaMHU U JIUI[AMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbS PE3YIbTaTOB (POPMUPOBAHUS
MIPAKTUYECKOIO OIBITA.

WNupopmarius 0 crienuaibHbIX YCIOBUSAX, CO3AaHHBIX JUIsl 00YyUYaIOLUXCsl C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI, pa3MeliieHa Ha caiite ¢puunana (https://www.dom-rsuh.ru ).

Jns obydyenust uaBanuaoB U aun ¢ OB3, umeronux HapylieHHs ONOPHO-JBUTaTEIbHOTO
anmapara 00ecleYMBaloTCs YCIOBUS OeCHpensiTCTBEHHOro JAOCTyna B y4yeOHble IOMEIIEHus,
CTOJIOBYIO, TyaJIeTHbIe, JpYyrue IOMEUIeHHs (HaJu4yhe MaHIyCOB, IOPYYHEW, pacIIMPEHHBIX
JBEpHBIX POEMOB U JIp.).

OcHaienre kabuHera Juisi oOydaroUMXcs C Pa3IMYHBIMU BUAAMH OTPAHUYEHUS 3/10POBBS
JIOJDKHO OTBEYATh OCOOBIM 00pa3oBaTeNbHBIM MOTPEOHOCTSAM OOYUYAIOMIMXCS WHBAIUIOB M JIUI[ C
OTpaHMYEHHBIMU BO3MOXHOCTSAMU 3/10poBbs. KabuHeT noimkeH ObITh OCHAIleH 000pylOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHHYECKHMH CpeICTBaMH OOyueHHs [uis OOy4arolIMXCsl ¢ pa3IHYHBIMU
BUJIAMU OTPaHUYCHUH 3/10pPOBBA.

Kabuner, B KoTopoM 00y4aroTcs JMlia C HapylIEHHEM Ccllyxa, JOJDKEH OBITh 000pYHOBaH
WHAYKITHOHHBIMU CHCTEMaMH (MHIYKIIMOHHBIMH TIETIISIMH).


https://www.dom-rsuh.ru/

Jnsa  cnaboBuasanmx — oOydamomuxcs B KaOWHETe  MIpeaycMaTpuBaeTcs  Hajlu4due
KOMIIBIOTEPHOM TEXHUKHM JJIsI HPOCMOTpa YydeOHOM MHpOpManuu IMpu IOMOIIM BHUIEO-
YBEIIMYUTENEH, HCIIOIb30BaHNUE KIaBHATYPHI CO MPUPTOM bpaiis.

Jis oOyuaromuxcsi ¢ HapylLIeHMEM OIOPHO-JIBUIAaTENbHOIO amnapara KaOWMHET IOJIKEH
OBITH 000PY/IOBaH aAANTUBHBIMU MAPTAMU C PETYJIUPOBKOM BBICOTHI.

Belmeyka3anHoe ocHallleHHe YCTaHABIMBAETCS B KaOMHETe NP HAJTMYUU 00ydaroIuxcs 1o
alanTHPOBAHHOM 00pa30BaTEIbHOM MPOrpaMMe € YIETOM UMEIOLIET0Cs TUIIA HAPYIIICHUH 37J0POBbS
y 00y4Jaromierocs.

[Tpr HEOOXOOMMOCTH TPENOCTABISAIOTCS OECIUIATHO CHEUUaNbHbIE YYEOHUKH U Y4eOHbIE
nocoOusi, uHasg ydyeOHas nuTeparypa. Mimeercss BO3MOXKHOCTh MPEAOCTABICHUSI YCIYyT aCCUCTEHTA,
okasbiBatoniero odyuaronmmcss ¢ OB3 HE0OX0AMMYIO TEXHHUYECKYIO MTOMOIIb, B TOM YHCJIE YCIyT
CYPJIONIEPEBOAUMKOB U TUGIIOCYPIOTIEPEBOAUUKOB.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJINHbI

KoHtponr ©  oOleHKa  pe3yiabTaTOB  OCBOGHHUS  JUCIHMIUIMHBI  OCYIIECTBIISETCS
npernojaBaTesieM B IPOLIECCe NPOBEIACHUS YYEOHBIX 3aHATHH, TEKYIIEr0 M MPOMEKYTOYHOI'O
KOHTPOJIS

JlocTmkeHHe  CTyIEHTaMH  NPEAMETHBIX  pe3yJIbTaTOB  OCBOCHHMS  JHCLUILIMHB,
HampaBjieHHbIe HAa (popMupoBaHHe OOIMX M MPO(HECCHOHAIBHBIX KOMIIETEHIMNA M0 pa3lienaM U
TEMaM COJIep)KaHHs Y4eOHOro MaTepHaia, OCYLIECTBISICTCS CIEAYIOMNUMHE (GOpMaMH U METOJaMH

KOHTPOJIS.

PesynbraTel 00y4yeHus
(OCBOEHHBIE YMEHMS,
YCBOCHHBIC 3HAHUS)

OCHOBHBIE IIOKA3aTeIH OLIEHKU
pesyiabTara

DOpMBI U METOBI
TEKYIIEro KOHTPOJISA U
OLICHKU PE3YyJIbTAaTOB
00ydeHus

c(hOpMHUPOBAHHOCTH

npeICTaBICHUN 0
MaTeéMaTHKE KaK 4YaCTHu
MHPOBOH  KYJIbTYpbl |
MECTE MaTeMaTuKn B

COBPEMEHHOM
OUBWIN3AIMKA, CIIOCO0ax
OTHCaHUSA SIBIICHUH

peaJlbHOro  MuUpa  Ha
MaTEeMaTHYECKOM SI3bIKE

— yMEHHE pelarb TEKCTOBLIE
3a/1a4d aNreOpanvdecKuM METOI0M;
— YMEHHE HCIIOIb30BATh CBOWCTBA
GYHKIUH NpU peleHuH TeKCTOBBIX,
(1)I/I3I/I‘-IGCKI/IX n reOMCTPHUICCKUX
3ajad;

—  HMETh  NOPEACTaBICHHE O
MaTeMaTHUKe KaK O METOAC IO3HAHMS
JIEUCTBUTEIILHOCTH,  ITO3BOJISIOINIEM
ONKUCBHIBATh U M3y4aThb peaJIbHbIC
ITPOLCCChI U ABJICHUAA.

c(hOpMHUPOBAHHOCTH
NIpEeACTaBICHUI 0
MaTeMaTHYECKUX
IMOHSTHIX KakK 0
BaXXHEUIITUX
MaTeMaTH4eCKHUX
MOZENIX, ITO3BOJISIONINX
OMHUCHIBATh W  U3YyYaTh
pasHble  MpPOLECCHl U

SIBJICHUA, IIOHUMAaHHUEC
BO3MOYKHOCTH
AKCMOMATHYECKOTO  TI0-
CTPOCHUS

MaTE€MaTHYECKUX TEOPUI

— yMEHHUE MPHUMEHATb H3y4YECHHBIE
MOHSTHSI, PE3YJIbTAaThl, METOMAbI JIs
pemieHust  3aJady  [PaKTHYECKOro
Xapakrepa M 3a7ad M3 CMEXKHBIX
JUCLMIUIMH C MCIIOJIb30BAHUEM IIpU
HEe00X0IMMOCTH CIPaBOYHBIX
MaTEepUaJIOB, KOMIIBIOTEPA,
II0JI30BATHCS OLIEHKOW U MTPUKHIKOU
IIPU IPAKTUYECKUX pacuéTax;

— pa3BUTHE yMEHHUH paboTaTh C
y4eOHBIM MaTeMaTHYECKUM TEKCTOM

(aHanu3UpoBaTh, W3BJICKATh
HE00X0IUMYIO uHpOpMalnIo),
TOYHO W TPAaMOTHO BBIPAXKAaTh CBOU
MBICIIH c pUMEHEHHEM
MaTeMaTHYeCKON TEPMHUHOJIOTUN U
CHUMBOJIMKH, MIPOBOJIUTH
KJIaCCU(PUKALIHH, JIOTUYECKHE
000CHOBaHMA, JI0Ka3aTeNIbCTBA

MaTE€MaTHYECKUX YTBEPKIACHUI;

BJIaJICHUE MEeTOAaMHU
JOKa3aTeNbCTB "
aJITOPUTMOB peLICHUS;
YMEHHE UX MPUMEHSATH,
IIPOBOJIUTH

— BBINIOJIHATD apupmeTHuyecKue
JNEUCTBHSI, CO4YeTas yCTHbIE W
IIACbMEHHBIE IIPUEMBI, IIPUMEHECHUE
BBIYMCIIMTEIBHBIX YCTPOMCTB;
HaxOJUTh 3HAYCHHUS KOpHS

Tekymas arrecranus:
- TectupoBanue;

- 3amura pedepaTton
- Penrenue 3amau

IIpomexxyTouHast
aTTecTalus:
- DK3aMeH




JI0Ka3aTelIbHbIE
pacCyXIeHus B
peuieHus 3a1ay;

Xoae

HaTypaJbHOM CTENEHH, CTENEHU C

paIMoHaTbHBIM MOKa3aTeieM,
norapudma, UCIIOJB3YS npu
HEOOXOIMMOCTA  BBIYUCIIUTEIIHHBIC

YCTPOMCTBA; MOJIb30BaTHCS OLIEHKOU
U TPUKUAKOM IIpU INPAKTHYECKUX
pacyerax;

IIPOBOJIUTH

0  W3BECTHBIM
bopmynam u paBHIaM
npeoOpa3oBaHUs OYKBEHHBIX
BBIPKEHUH, BKIIIOYAIOIIUX CTEICHH,
paaMKabl, J0rapuQmbl U
TPUTOHOMETpHUUECKUE (QYHKIUY;

YMETh ONPEIENSITh CIIOCOOBI
JEUCTBUM B paMKax MPEII0KEHHBIX

yCIIOBUI U TpeOOBaHUI.

— 3HaThb YHUBEPCAIbHBIM XapakTep
3daKOHOB JIOTHKH MAaTCMAaTHYCCKHX
paccyXJICHH, UX TPUMEHUMOCThb BO
BCEX o0JacTax YeJIOBEUECKOH
JIEATENBHOCTH;

BJIaACHUC CTaHAapTHBIMHA

npuémMaMu pemeHns
palOHaIbHBIX u
MPPALMOHAIIBHBIX,
[I0Ka3aTEebHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPaBEHCTB,
ux CUCTEM;
HCIIOJIB30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX
IIporpaMM, B TOM YHCIIE
JUTS MIOUCKA yTH

peuieHud U WIIHOCTpalnuun

— YMEHHE pellaTh pPalNOHAJIbHEIE,
MOKa3areabHbIC, JIOTAPUPMUICCKHE,
TPUTOHOMETPUYECKUE  YpPaBHEHUS,
CBOJIAIIMECT K  JUHEHHBIM |
KBaJIpaTHbIM, a TaK)K€ aHAJIOTUYHBIE
HEpPABEHCTBA U CUCTEMBI,

yMEHHUE n300pakaTh Ha
KOOPJIMHATHOM IIOCKOCTH PELICHUS
YpaBHEHUM, HEPABEHCTB U CUCTEM C
JIBYMsI HEU3BECTHBIMHU;

YMEHHE COCTaBIATh M pEILIATh

YpaBHEHUS u HEPABEHCTBA,
CBSI3bIBAIOILIHE HEU3BECTHBIE
BEJTMYUHBI B TEKCTOBBIX (B TOM

pelieHrs ypaBHEHHMI U | 4Hclie IPUKIIaJHBIX) 3a/1a4ax
HEPABEHCTB

c(OPMHPOBAHHOCTH — YMEHHE HaxOJUTh INPOU3BOJHBIC
MIPEACTABICHUI 00 | a1eMeHTapHbIX (PYHKIIHIA;

OCHOBHBIX HNOHATHSIX, | — yYMEHHE HCII0JIb30BATh
uaesx u MeTOoJlaX | MPOU3BOAHYIO IS U3Y4EHUS
MaTeMaTH4eCKOIro CBOMCTB (YHKIMH M TOCTPOEHUS
aHanu3a rpaduKoB;

— yMEHHE MPUMEHSITh
MPOU3BOJHYIO  JUIA  MPOBEJICHUS
MPUOTMKEHHBIX BBIYHCIIEHUH,
pelIeHus 3a1a4 MIPHUKJIATHOTO
Xapaktepa Ha HaXOKIEHUE
HauOONBIIETO W HAWUMEHBIIETO
3HAYECHUS,;

— YMCHHE BBIUMCIIATH B




MPOCTEHIIMX CIydasX IUIOMAIN M
00BEMBI c HCIIOJIL30BaHUEM
OIPEICIIEHHOTO HHTErPaa;

yMEHHUE UCIIOIb30BAaTh
IPHOOPETEHHBIE 3HAHUS B
MPAKTUYECKONH  JCSATEIBHOCTH U
[MOBCEHEBHOMN KU3HHU JUIS PEIICHUS
NPUKIAJAHBIX 33734, B TOM YHUCIIE

COIMATEHO-9KOHOMHYECKUX "
¢dbusnueckux, Ha HawOONbIIME U
HAaUMCHBIIIHEC 3Ha4YCHUS, Ha
HAXO0XJICHUE CKOPOCTH M YCKOPEHUS
BJIQJICHHC OCHOBHBIMHM | —  YMEHHE  pacloO3HaBaTh  Ha
MOHATHSIMA O TUIOCKHUX M | YepPTeKax u MOJIETISIX
MPOCTPAHCTBEHHBIX MPOCTPAHCTBEHHBIC bopmbr;
TCOMETPUUYECKUX COOTHOCUTH TPEXMEPHBIE OOBEKTHI C
durypax, uX OCHOBHBIX | UX OMHCAHUSIMH, U300PAKCHUSIMU;
CBOMCTBAX; — yMEHHME  aHaJu3upoBaTh B
c(OPMHPOBAHHOCTH MPOCTEUIIMX  CIy4asX  B3auMHOE
YMEHHUSI Paclo3HaBaTh Ha | pacroIOKECHUE 00BEKTOB B
YepTeKax, MOJEISIX M B | POCTPAHCTBE, n300pakaTh
pearbHOM MHUpPE | OCHOBHBIC MHOTOTPaHHUKHU u

reoMeTpudeckue (Gpurypsr;
NPUMEHEHHE HW3YYeHHBIX
CBOMCTB T'€OMETPUYECKUX
buryp u dopmyn s
pELICHUS] TEOMETPHYECKUX
3agad W 3ama4 C
MPaKTHYECKIM

coziepKaHueEM;

KpYIJIbIE TEJa;
— YMEHHE BBINOJIHATH YEPTEKHU IO
YCIIOBHSIM 33]1a4;

— yMEHHE CTpPOUTH MPOCTEHIINE
cedeHus KyOa, mpU3Mbl, TUPAMHU/IBI;
— YMEHHUE peuath
IJIAHUMETPUYECKUE U MPOCTEUIHe
CTEPEOMETPUYECKUE  3aJayd  Ha
HaXO0XJEHUE T€OMETPUUYECKHUX
BEJIMYUH (IJTMH, YTJIOB, TUIOMIAQJICH,
00BEMOB);

YyMEHUE UCIOJb30BaTh  IpHU
pELIEHUN CTEPEOMETPUUECKUX 3a]ad
MJITAaHUMETPUYECKUE (akTbI u
METO/IbI; MPOBOJUTH JIOKa3aTEIbHBIC
paccyXJIeHusi B XOJle¢ PEIICHHs
3a/1ay.

BIIAJICHHE HaBBIKAMHU
UCIIOJIb30BaHUsl T'OTOBBIX
KOMITBIOTEPHBIX
IporpaMM IpH pelIeHUuU
3a7a

— yMEHHUE C03/1aBaTh, MPUMEHATHb U
MpeoOpa30BbIBATH 3HAKH U CUMBOIIBI,
MOJCIM W CXEMbl JUIsI PElICHUS
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4;
— yMeHue paboTaTh C TECTOBBIMH
3a/IaHUSIMU B 3JIEKTPOHHOM
BapHaHTe.

— MMOHUMAaHUE CYIIHOCTH
QITOPUTMUYECKUX TMPEANUCAHUNA U
YMEHUS JIECTBOBATH B
COOTBETCTBUM C  MPEJIOKEHHBIM
AITOPUTMOM,;




c(hOpMUPOBAHHOCTH
MIPEACTABICHUI 0
mpoueccax U SIBJICHHSX,
MUMEIOIINX
BEPOSTHOCTHBIN XapakTep,
0 CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B
peampHOM  Mupe, 00
OCHOBHBIX MOHSITHUSIX
3JIEMEHTapPHOU TEOpUHU
BEPOATHOCTEH;  yMEHUU
HaXOJWTh M OILICHUBAThH
BEPOATHOCTH
HACTYIIJICHUSI COOBITHIA B
MPOCTEHIINX PaKTH-
YeCKUX  CHTyalUsX W
OCHOBHBIE
XapaKTePUCTHKH
CIIy4YalHBIX BEJIMYHH

YMEHHE pelarh MpPOCTEUIINE
KOMGI/IHaTOpHI:Ie 3agadyu  MCETOA0M

niepedopa, a TaKXKe c
UCTOJIb30BaHUEM U3BECTHBIX
(opmyu;

— YMCHHE BBIYHCTISTh B

MPOCTEHIIINX CIIydasx BEPOSTHOCTH
COOBITUN HA OCHOBE IIOJICUETA YUCIIa
HUCXOJIOB.

— HCHOJb30BaHUE HPUOOPETEHHBIX
3HaHUM U YMEHHUH B IPAKTHUYECKOU
JEATEIIBHOCTH W IIOBCEAHEBHOMU
KU3HU: JUISI  aHalu3a peallbHbIX
YKCJIOBBIX JAHHBIX, IIPEICTABICHHBIX
B BHJAE JuarpamMM, rpaduKoB;
aHaJn3a UHpOpMALUU
CTaTHCTUYECKOTO XapaKkTepa.




