%
MHUHOBPHAVKH POCCUU
CTapo0ocKoIbeKHii reo/10ropasBe10YHbIi HHCTHTYT

(bmimmai) penepalbHOrO roCy1apCTBEHHOTO GIOIKETHOTO 06Pa30BATEEHOTO YUpEXIEeHUS
BEICIIEro 00pa3oBaHus

«Poccniicknii rocyaapcTBeHHbII re0J10r0pa3Be 0dHbIi YHHUBEPCUTET
umenn Cepro OprKoHHKHI3E»

(CTYl MTPH)
yTBEP}K’zLAIQ‘%\., COTJIACOBAHO
Jlupextop CI”/I{L

{ Bl (L

3amecTugens aupexropa mo CIIO
9;§ ~E. A. Mumerko

< ALYy oY 2044 r.

« o O

PABOYASI IPOTPAMMA YYEFHOM JUCHUILIAHBI

MATEMATHKA

r. Crapeiit Ockoin

2025r.



PaGouas mporpamma o0meoGpa3oBaTenbHOl yueOHOH mucummabl «Maremarnkay
pa3paGoTana Ha OcHOBe TpebGoBaHMii (DeNepaTbHOTO IOCYIAPCTBEHHOrO CTaHIapTa CPEIHEro
obmero 00pa3oBaHuUs, MPEIBSBISEMBIX K CTPYKType, CONCpXKaHWIO U DPE3yIbTaTaM OCBOCHUS
yueGHOro obmeobpasosarensHoro mpeamera (PI'OC COO), denepanbHOro rocy1apcTBEHHOrO
06pa30BaTeILHOTO CTaHAapTa cpeiHero npodeccuonamsnoro obpasosanus (®I'OC CIIO) mo
cnemmansHocTd: 21.02.11 Teodusuueckne MeToabl MOMCKOB M Pa3sBeIKH MECTOPOKICHHI
M0JIE3HBIX HCKOMAEMBbIX.

PaGouast iporpaMma o6pa3oBaTeNbHOM IMCIHMILTHHEI COCTaBIeHa Ha ocHOBe [IpumMepHoit
mporpaMMbl  00Ieo0pasoBaTenbHOl  ydeOHoM — mmcummuHbl - «Matematnkay Ui
po)eCCHOHATBHEIX 00pa3oBaTeNbHBIX OpraHm3amuii, paspaboranHod ®I'BOY IO HPIIO,
npotokon Nel4 or 30 mHosGps 2022r., Konumemiwu npenojaBaHus oO0ImeoOpasoBaTelbHbIX
MUCIMIUIME ¢ YYéToM  [po(eCCHOHATBHOM  HANpaBIEHHOCTH  NPOrpaMM  CPEIHETO
1po)eCCHOHATHHOTO 06pa3OBaHUs, Pealu3yeMbIX Ha 0a3e OCHOBHOTO oOIiero 00pa3soBaHHMs,
MunrcTepcTBOM MpocBemenus Poceniickoit ®enepamuu ot 30 anpenst 2021 r., Ne P-98.

Opranu3anusi-pa3paboTauK
CTapoOCKONBCKHH TeooropasBeIoyHbli HHCTHTYT (Gumuan) enepaabHOro rocy1apcTBEHHOrO
GIOJUKETHOTO ~ 00pa30BATENBHOrO  YUPEXIAEHWs  Bhicmiero obOpasoBanust  «Poccuiickuit
rocy/IapCTBEHHBIH r€0JI0ropa3BeJo4HbIH yHHBepcHTET UMeHH Cepro Op/UKOHHKHI3E)

PazpaboTtumnk:
Iaspromkuna Haramus Cepreesna, npenonasarens CI'I MI'PU

PACCMOTPEHA U OJIOBPEHA

Ha 3ace/[aHAH [IPEIMETHO-IUKIIOBOM KOMUCCHM MAaTeMaTHKH, (U3MKH ¥ HHYOPMATHKH
ITpotokon Ne 8 ot « 16 » ampens 2025 roaa
Ipencenatens ITHK: "/é;/uz/» H.C.I'aBpromkuna

7

PEKOMEH/IOBAHA

yae6no-MeroamdeckuM otaenom CI'M MI'PU

[\



1. ObLIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

2. CTPYKTYPA U COJIEP’)KAHUE OBIIEOBPA3OBATEJILHOI
JTUCHUIINHbBI

3. VCJOBHUSI PEAJIM3AIIMM OBIIEOBPA3OBATEJIBHOM
JTACHATITAHBI

4. KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

cTp.

23

41

43



1. O0mas xapakTepucTUKA padouyeil mporpaMMbl 0011e00pa3oBaTeIbHOM
AUCHUILIMHBI «MaTeMaTHKa
1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

O6meobpazoBaTebHAS JTUCHUTUIMHA «Marematuka SIBJISIETCS
00si3aTebHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKIa  00pa3oBaTENbHOM
nporpaMmmbl B cootBeTcTBUM ¢ DPI'OC no cnenuanbHocTH  21.02.11

FCO(I)I/ISI/I‘IGCKI/IG METOAbl MOMCKOB H Pa3BCAKHU MECTOpO)KIleHI/Iﬁ MMOJIE3HBIX
HCKOIIAa€MbIX.

1.2. Heau u muIaHupyeMble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

1.2.1. Heapb AuCUMIIAHBI

Conepxanue IPOTPAMMBI 00111600 pa3oBaTEIbHOM JHACIUTUTAHBI
«Maremarrka» HalpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO ¢ yderoM mpodeccuoHaIbHON
HamnpasieHHoctr ®I'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJabTaTbl OCBOCHHH 00mIe00pa3oBaTeJIbHOM
aacUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne JUCUUIUIMHA UMeeT pu (popmupoBanuu U pa3Butuun OK u
[TK



O01ue KOMIIETEeHIINHU

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

JAucnunianHapHbie

OK 01. BwiOupats criocoOsl
peIICHMS 3a1a4
podeccnoHaTbEHOMI

eI TEeIIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

Oo0mue
- TOTOBHOCTb K TPYIy, OCO3HAHUE ICHHOCTH
MacTepCcTBa, TPYA0II00HE;
- TOTOBHOCTbH K AKTUBHOU ACATCIIbHOCTHU

TEXHOJOTMYECKON M COLMAIIBHON HAIpPaBICHHOCTH,

CIT0COOHOCTD HHUOUHUPOBATD, IJIAHUPOBATb H

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSATEIBHOCT;
chepam
NeSITeIIbHOCTH,OBIIAICHUE]

- UHTEpeC K
podeccroHanbHOM

Ppa3s INdYHbIM

VHUBEPCATbHBIMA ~ YYCOHBIMH  ITO3HABATEIIHBHBIMHY]
NICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (bopmynHpoBaTh u
AKTyalM3upoBaTh MPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK WJIH
OCHOBaHUSl JUIS CpaBHEHUS, KilacCcUPUKAIMN H
000OIICHHUS;

- ONpeneNaTh [eIH JEATEIIbHOCTH, 3aJ]aBaTh
[apaMeTpsl U KPUTSPUHU MX JOCTHIKCHHS,

- BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
[paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B JACSITENHLHOCTD, OIICHUBATH
COOTBETCTBHE  PE3yJIbTATOB OIICHUBATH

[PUCKU IMOCJIEICTBUI JACATCIIBHOCTH,

LCIIM,

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIEM
0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

BJIQJICTh METOJAMM JIOKA3aTEIbCTB, AJITOPUTMAMH PEIICHUS
Bagad; yMmeHue (QOpPMyYIHPOBATH OIpPEaCIICHUS,

TEOPEMBI,

AdKCUOMBI H

MNPHUMCHATH Hux, MMpOBOIUTH J0Ka3aTCIbHBIC

[PACCYXKACHUA B XOAC PCIICHUA 3a/1a4,
- YMCTHb OIICPpHUPOBATH IOHATHUAMMU: CTCIICHL YHCIIA, JIOFapI/I(l)M

UUCIa; YMEHUE  BBINOJHATH  BBIUMCIEHUE 3HAYEHUH U
MpeoOpa3oBaHusl BBIPAXKEHUH CO CTEMEeHsSMH M Jorapudmamu,
peoOpazoBaHus APOOHO-PAMOHAIBHBIX BBIPAXKECHHI;

- YMETb OIIepUPOBATh HOHSTUSMU: paluoHajbHbIE,
M ppalMOHAIbHBIE, 1O0Ka3aTelbHbIE, CTEIICHHBIE,
lorapu@mMuUeckue, - TPUTOHOMETPUYECKHWE  ypaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMEThb OINEpUpOBaTh NOHATUSIMU: (GYHKIUS, HEMpepbIBHAS
(yHKIMSA, [POU3BOJAHAs,  IepBOOOpasHas,  OIpeaesICHHBbIH
MHTETpaJl; yMETb HAXOAWTb IPOU3BOJHBIE DIIEMEHTapHBIX

(I)YHKHHﬁ, HCIIOJIb3Ys CIIPABOYHBIC MAaTCEpUajibl; HCCICIOBATH B
HpOCTGﬁHIPIX cirydasax q)YHKIII/II/I Ha MOHOTOHHOCTb, HaXOIUTH

HauOOJbIINE W HaUMEHbIIME 3HAYeHUsS (YHKUUN; CTPOUTH
rpagykd  MHOTOWIEHOB  C  MKCIOJNb30BaHUEM  armapara
MaTeMaTHYECKOr0 aHalIu3a; NPHUMEHSATh IPOU3BOJHYK IIpH

[PCHICHU N 3aaad peuaTrb
OPUCHTHPOBAHHBLIC 3aJla4yd Ha HauOOJbIINE W HAWNMCHBIINE

Ha  JIBJKEHHUE; IIPAKTHKO-
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEpPHPOBATh MOHATHSIMHU: palMOHaIbHAs (YHKIHS,
[OKa3aTeabHas byHKIHA, CTETIIEHHAsI byHKIHA,
morapumuueckas (QyHKUMS, TpPUTOHOMETpUUYecKHue (YHKIUH,

oOpaTHble (QYHKIUH; YMEHUE CTPOUTh TpapuKd H3YUEHHBIX

- BJIQJICTh HaBBIKAMH YY€OHO-HCCIIEOBATEIHCKON U

(yHKIMH, HWCHOJIB30BaTh rpapUKy MpPU H3YyUYEHUHM IPOLIECCOB U




HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKAMH Pa3pCHICHUSA
pooem;

- BBIABJIATH HNPHUYHMHHO-CICACTBCHHBIC CBA3U U
AKTYAJIM3UPOBATh 3a/lavdy, BBIABUI'aTh THUIIOTC3Y €C
pelieHus, HAXOJIUTh apryMeHTbI
TOKa3aTeIbCTBA CBOUX YTBEP)KICHUM,
apameTpbl U KPUTEPHH PEIICHHS;

AHAJIM3UPOBATHE IIOJYUCHHBIC B XOJAC PCIICHUSA

JJIA
3aJ1aBaTh

3ada4u pE3yIbTaTbl, KPUTHUYCCKHU OLCHHUBATHL UX|

JNOCTOBCPHOCTb, IPOrHO3MPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTL 3HAHHA B ITO3HABATCIBHYIO U

IIPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,

- yMEThb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX|
[MpeAMETHBIX 00J1aCTel;
- BBIJBUTATh HOBEIE HJIew, npeJiaraTh,

OPHUTMHAJIBHBIC ITOAXOJAbl U PCUHICHU S,

1 CITOCOOHOCTH ux HUCIIOIb30BaHUA B

[T03HABATEIILHOW U COLMAIBHON IPAKTUKE

3aBUCUMOCTEH, MpH pelIeHHH 3a1ad4 W3 JPYyTruX Y4eOHBIX
MPEeIMETOB U 337a4 U3 PEalbHOM JKU3HU; BBIpaXXaTh (opMyIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

- YMETh pelllaTh TEKCTOBBIE 33Jaud Pa3HbIX TUIIOB (B TOM UHUCIIE
Ha IPOLICHTHI, JOJIM U 4acTH, Ha ABM)KEHHE, paboTy, CTOUMOCTH|
TOBapOB M YCIyI, HAQJOIW, 3aJadd W3 00JacTU YIpaBlICHUs
IIMYHBIMA U CEMEHHBIMM (PMHAHCAMM); COCTABJIATH BBIPAKCHMS,
YPAaBHEHMsI, HEPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJauH,
MCCIIEI0BATD IIOJIy4E€HHOE peuieHue u OLICHUBATh
[IPaBJON0100HOCTD PE3yJIbTAaTOB;

- YMEThb OIEPHPOBATH TMOHATHIMHU: CpeIHee apu(pMETHUECKOE,
MeaMaHa, HauOoJiblllee W HauMEHbLIee 3HAYeHMs, pa3Max,
ncriepcus, CTaHJapTHOE OTKJIOHEHUE YMCIIOBOrO Habopa; yMeTh
M3BJIEKaTh, UHTEPIPETUPOBATh UH(POPMAIHIO, PEICTaBIECHHYIO B
rabauiax, Ha JuarpaMmmax, rpaukax, OTpakarollyl CBOICTBa
[peaTIbHBIX MPOLIECCOB U SIBIICHUI; MPEACTaBIATh HH(OPMALIHIO C
[MOMOILIBI0 TAONMII M JUarpaMMm; HCCJIEI0BaTh CTAaTUCTHYECKHE
TaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM IpapUuecKUX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIN OINBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4aifHOT'O COOBITHS; YMEHUE BBIUUCIIATH|
BEPOSTHOCTb C  HUCHOJNb30BaHUEM TIpadUuecKuX METOJIO0B;
NPUMEHATh (POPMYJIBI CIOXKEHHMS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIE (akThl W (OpMYJBl TIpPU pELIEHWH 33a7]ay;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIydalHBIMM  BEJIMYMHAMH; yMEHUE

MIPUBOAUTH  IIPUMEPHI

MMPOABJICHUA  3aKOHa OONBIINX YHCENl B MPpUPOAHBIX H

00ILIECTBEHHBIX ABJICHUSIX;
- YMETh OIEPUPOBATH TMOHSITHSIMH: TOYKA, MPsAMasi, TUIOCKOCTD,

IIPOCTPAHCTBO, I[ByI‘paHHLIfI YToJ, CKpCHIUBAIOMIUCCA TIPSAMBIC,
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MapajIeIbHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX M IJIOCKOCTEH,
YTOJI MKy MPSMBIMHE, YTOJ MEKIY MPSIMOH U TUIOCKOCTBIO, YTOJl
MEXITy IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH,
[PACCTOSIHUE MEXIy MPSMBIMH, PACCTOSTHUE MEXKIY IIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH 3a7a4 M3y4YCHHbIC (AKTHI U
TeOpeMbl TUIAHUMETPHUH;, YMEHHE OICHUBATh Pa3Mepbl OOBEKTOB
OKPYKaroIIero Mupa;

- YMEThb OICPUPOBATH IMOHATHSAMH: MHOTOTPAHHUK, CCUYCHHE
MHOTOTPaHHHKA, KyO, NapajulelienuIel, Mpu3Ma, [HpaMuaa,
(burypa 1 MOBEepXHOCTH BpaIICHUs, IIMIIMHP, KOHYC, map, cdepa,
cedeHuss (UTYPBI BpalleHUs, TUIOCKOCTh, Kacaromascs chepsl,
[VUTHH]IPA, KOHYCA, TUIOIIAh TOBEPXHOCTH MHPAMUIBI, TPU3MBI,
KOHyca, UWIMHIApa, Iuomans  chepsl, o00veM  KyoOa,
NpPSMOYTOJIBHOTO  MMapajuleyIeluIe/ia, [HPAMHJbI,  IPU3MBI,
[MJIMHIpA, KOHYCAa, Iapa; yMEHUE n300pakaTh MHOTOTPAHHUKH U]
[IOBEPXHOCTH BpAICHHs, MX CCUCHHUS OT PYKH, C IOMOIIbIO|
YEPTEIKHBIX WHCTPYMEHTOB M DJIGKTPOHHBIX CPEJICTB; YMCHHE
pacrio3HaBaTh ~ CHMMETPHIO B TIPOCTPAaHCTBE;  YMEHUE
[pacrio3HaBaTh MPABUIHLHBIC MHOTOTPAHHHKH;

- YMETh ONEPHUPOBATH MOHATHSAMH: JBIDKEHUE B IMPOCTPAHCTBE,
no100HbIE (DUTYPBI B MPOCTPAHCTBE; HCIOIH30BaTh OTHOIICHHE
MUIOIIa/Ied MOBEPXHOCTE W 00BEMOB MOMOOHBIX GUTYP MpH
[PEIICHNUH 3a]1aY;

- YMETh BBIYUCISTH T€OMETPHUYECKHE BETUYHMHBI (JJIMHA, YTOJ,
1011216, 00BEM, TIOIIAL TTIOBEPXHOCTH ), UCTIONB3YS NU3yUYCHHBIE
(hOpMYJITBI 1 METOJIBI,

- yYMETh ONEPUPOBATh TIOHATHUSMHU: TPSIMOYTOJIbHAS CHCTEMa
KOOpJIUHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPJIWHATHI BEKTOPA,
CKaJsIpHOE TMPOM3BEACHUE, YIrOJl MEXIy BEKTOpaMH, CyMMa

BCKTOPOB, IIPOMU3BCACHUC BCKTOpPAa HaA YHCIO;, HAXOAUTH C
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[MOMOIIBI0 U3yYEHHBIX (POPMYT KOOPIWHATBHI CEPEAMHBI OTPE3Ka,
[pacCTOsTHUE MEXIY ABYMS TOUKaAMU;

- YMETh BBIOUpATh MOAXOISAIINI NU3YYCHHBIA METOJ ISl PEIICHHUS
Bajauu, pacrno3HaBaTh MaTeMaTUYECKUE (hakThI u
MaTeMaTUYeCKUe MOJEIM B TMPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IMPUMEPBI
MaTeMaTUYECKUX  OTKPBITUH  POCCHUHCKOM W MHUPOBOI
MaTeMaTUYeCKON HayKH.

- YMETb ONEPHUPOBATH TMOHATUSMU: OIpPEACIICHHUEe, aKCUOMa,
reopema, CIEeACTBUE, CBOMCTBO, TMPU3HAK, JI0KA3aTEJIbCTBO,
PAaBHOCHJILHBIC ~ (OPMYJIUPOBKH;  yMEeHHE  (DOPMYITHpPOBATH
00paTHOE ¥ MPOTUBOIOJIONKHOE YTBEPXKIECHUE, TMPUBOJIUTH
[PUMEPBI u KOHTPIIPUMEDHI, UCIIOJIb30BATh METO/|
MaTeMaTUYeCKO  WHAYKIHMU;,  TMPOBOAUTH  JOKa3aTelbHbIC
[pacCyJCHHUsI TpPH pPEIICHUH 3a7ady, OIEHUBATh JIOTUYECKYIO
MPAaBHJILHOCTh PACCYXKICHUI;

- YMETh ONEPHUPOBATH TMOHATHSIMHU: MHOXECTBO, MOJAMHOKECTBO,
OTIepallMK HaJl MHOXKECTBAMU;, YMEHHE HCIOJIb30BaTh TEOPETUKO-
MHOYECTBEHHBIN amnmapar JJisi OMUCAaHUs PEaIbHBIX MPOIIECCOB U
SIBJICHUH TIPU PEIICHUH 3a7a4, B TOM YHCIIE U3 JIPYTUX y4eOHBIX
[IPEIMETOB;

- YMETh OMepUpOBaTh MOHATHIAMU: Tpad, CBI3HBIN rpad, nepeBo,
[IUKJI, Tpad Ha MIOCKOCTH; YMEHHUE 3aaBaTh U OMUCHIBATH rpadbl
[Pa3TUYHBIMU CIIOCO0AMH; HCIIONBb30BaTh Tpadbl MPH pElICHUY
Bajay;

- yMeTh CBOOOJIHO OIEpPUPOBATh TOHATHSIMH: COYETaHUE,
[epecTaHOBKA, YHCIIO COYETaHUH, YHCIO TEPECTAaHOBOK; OMHOM
HproToHa; yMeHHWE TPUMEHATh KOMOWHATOpHBIE (aKThl U
[pacCy>KJICHHsI IJIs1 PEIICHHMS 3a71aY,

-YMCTb OIICPpUPOBATH TIOHATUAMU: HATYpaJIbHOC YUCIIO, LCJI0C
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YHUCIO, OCTaTOK 110  MOAYJIO,  pAalMOHAIBHOE  YHUCIIO,
MppaloHaIbHOE YHCIO, MHOXECTBAa HATYpalbHBIX, LEJbIX,
[pAallMOHANIBHBIX, JIEHCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
MPU3HAKH ~JCTUMOCTH, HAWMEHBIIUN OO JETUTENh U
HalMeHbllIee olllee KpaTHOe, alropuT™M EBKinaa mnpu perieHuy
3aay; 3HAKOMCTBO C Pa3IMYHBIMU IO3UIHMOHHBIMH CHUCTEMaMH
CUHCIICHUS;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUAMU: CTENEHb C LIEJIbIM|
Mokas3arejieM, KOpEHb HaTypalbHON CTENEHH, CTeNeHb C
[pallMOHANIBHBIM ~ [TOKA3aTeJieM, CTENeHb C JICHCTBHUTEIBHBIM
(BEIIECTBEHHBIM)  IIOKa3zarejeMm, JiorapuM dWciaa, CHHYC,
KOCHHYC U TAHT'€HC TPOU3BOJIBHOTO YHCIIA;

- YMETb OIEPUPOBATh MOHITUSAMHU: TOXIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
1 HEpPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHHUH, HEPAaBEHCTB U
CHCTEM, palMOHalbHbIe, WPPALUOHANbHbIE, I10Ka3aTeNIbHbIE,
CTETICHHBIE, JorapupMHUECKHe, TPUTOHOMETPHUUYECKHE
YpaBHEHUsI, HEPABEHCTBA M CUCTEMBbI; YMEHHE pPelIaTh YpaBHEHMUS,
HEpaBEHCTBA W CHCTEMBI C TIOMOIIBIO DPA3JIUYHBIX IPUEMOB;
[peIIaTh ypaBHEHUS, HEPABEHCTBA W CHCTEMBI C TapaMeTpPOM;
[PUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUIsSl pelleHus]
MaTeMaTHYeCKUX 3a/1a4 M 3a/1a4 U3 Pa3IM4HbIX 001acTeil HayKu U
[peabHOM YKU3HU;

-yMeTb CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: Tpaduk (QyHKIHH,
oOpaTHast GYHKLHMS, KOMIIO3UIMS (YHKUUHN, TUHEeHHAs QyHKIMS,
KBagpaTU4Has (QYHKOWS, CTermeHHas (YHKIUS ¢ IeTbIM
[oKaszarejgeM, TpUTOHOMeTpuueckue  (yHKUUH, OOpaTHbIE
TPUTOHOMETPHUYECKHUE byHKINH, noKazaresbHast 171
morapugmuueckass  (QyHKUUU; yYMEHUE CTPOUTh  Trpaduky

(yHKIMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB QyHKIIHIA;




YMEHHE HCIONIb30BaTh Tpaduku (YyHKIUHA U1 HU3Y4YCHHS]
MPOLIECCOB M 3aBHCUMOCTEH MPU PEIICHUU 3a7ad W3 JAPYTUX|
Y9eOHBIX TMPEAMETOB W W3 PEATbHON KHW3HU; BBIPAKATH
(hopMyJTaMy 3aBHCHMOCTH MEXKy BETUYUHAMU;

YMEHHE CBOOOIHO OTICPUPOBATh MOHSATUSIMH: YETHOCTh (PYHKIIUH,
MEPUOTUIHOCTh byHKIHH, OTPaHUYCHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKIIMH, DKCTpEeMyM (DYHKIIUH, HanOoJjbllee H
HavMCHbIIEe 3HAaueHHWs (QYHKIUKM Ha TMPOMEXKYTKE; YMCHHUE
MIPOBOJIMTH UCCIICIOBaHKE (DYHKIINH;

YMEHHE WCIOIb30BaTh CBOWCTBA W Tpaduku QYHKIUH IS
[PEIICHUS YpaBHCHHM, HEPaBEHCTB W 3aJad C IapaMeTpPaMH,
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXXECTBA pEIICHUM
YpaBHEHH, HEPABEHCTB U UX CHCTEM;

- YMETh CBO60,I[HO OIICPUPOBATH INOHATUAMMU:
IIOCJICA0OBATCIBbHOCTD, apI/I(bMeTI/I‘ICCKaﬂ porpeccus,
rCOMCTpHUYICCKaA Iporpeccus, OECKOHEUHO Y6LIB8_IOH_Ia$I
rCOMCTpHUYICCKAaA Imporpeccus; YMCHUC 3aaaBaTb

[10CIIE0BATEIBHOCTH, B TOM YMCIJIE C IOMOIIBI0 PEKYPPEHTHBIX
popmyu;

- YMETh OINEpUPOBATH MOHATUSIMH: HENPEPHIBHOCTh (PYHKIIUH,
ACUMIITOTHI Tpaduka (yHKIMH, MepBas U BTOpas HPOU3BOJHA
(YyHKIIMH, T€OMETPUYECKHI U (PU3NYECKUN CMBICI MTPOU3BOIHOM,
nepBoo6pa3HaH, OHpG,I[CJ'ICHHHfI HUHTCIpall; YMCHHUC HAXOIAUTh,
ACHUMIITOTHI I pa(l)I/IKa Q)YHKHI/II/I; YMCEHUC BBITUCIIATH IIPOU3BOJHBIC
CYMMBbI, MPOU3BCACHUA, YaCTHOTO W KOMIIO3UIUU (I)YHKL[I/Iﬁ,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduky QpyHKINU;

YMECHUEC HNCIIOJIB30BaATh IMPONU3BOAHYIO JJISL HNCCIICI0OBAHUA
(GyHKIMH, A8  HAXOXKJIEHUS  HAaWwIydlllero  pelieHuss B
HpI/IKJ'IaI[HI)IX, B TOM 4YHCIC COLUAIIBHO-3KOHOMHYECCKUX U

(I)I/I3I/I‘{6CKI/IX 3aavax, ojgd onpeACJICHUA CKOPOCTH U YCKOPCHUA,
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HAXOAWUTh IJIOMIATN U OOBEMBI (PUTYp C MOMOIIBIO MHTErpaa;
[IPUBOJUTH IPUMEPbl MAaTEMAaTHYECKOIO MOJIECIUPOBAHUS C
oMoIIbI0 A pepeHInanbHbIX YpaBHEHUH;

- YMETb OIEPUPOBATH IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M apryMeHT
KOMIUIEKCHOT'O 4Hcia, (opMa 3alich KOMIUIEKCHBIX YHCET]
(reoMeTpuyeckas, TpPUTOHOMETpUYecKas U ainredpanyeckas);
YMEThb IIPOU3BOJIUTH apupmMeTHuecKue JNEeNCTBUS v
KOMILUIEKCHBIMHM YHCIIaMU; MPUBOJIUTH IPUMEPBI MCIOJIb30BaHUSA
KOMILJICKCHBIX YHCEIL;

- yYMeTb CBOOOJHO OIEpPUpPOBaTh IOHSTUSAMM:  CpEIHEE
apupMeTHyecKoe, MeauaHa, HauOoJibIlee W HaWMEHbIIeE
3HAUEHUs, pa3Max, AMCIEPCHUs, CTaHJAPTHOE OTKIOHEHHUE JUIs
ONMCAaHUA  YHUCIOBBIX  JAHHBIX;  YMEHHE  MCCIEIO0BAThH
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C IPUMEHECHUEM
rpaduuecKuX METOJIOB M 3JIEKTPOHHBIX CpEACTB; Ipaduuecky
MCCIIeIOBaTh COBMECTHBIE HAONIIOJIEHHS C MOMOUIBIO JUarpaMm
[paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMEThb HaXOJMTb BEPOSITHOCTH COOBITUH C MCIOJIb30BAaHHEM
rpadUyecKux METOA0B; MPUMEHSTh JIUIsl pELIeHUs 3a/1a4 (OPMYJIb
CIIO)KEHUSI W YMHOXEHHs BEepOsTHOCTEH, (opMyny MOIHOH
BEpOSATHOCTH, (GopMmyiy bepHymiu, komMOuHaTopHble (aKThl U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; YMEHNUE
OIIEpUPOBATh MOHATUSAMU: ClIydaliHas BEJIMYMHA, PacIpeleIcHHUe
BEPOSATHOCTEM, MAaTeMAaTUYECKOE OXHUAAHUE, JHUCIepCUs U
CTaH/IApTHOE OTKJIOHEHHWE CIIy4alHON BEJIMYMHBI, (QYHKIHUH
pacrpenelIeHuss U INIOTHOCTH PaBHOMEPHOTO, MOKAa3aTENbHOIO U
HOPMAaJbHOTO PACIpENCICHUN; YMEHUE HCIIONb30BaTh CBOMCTBA)
M3YYEHHBIX PAaCIpEeiesICHUI Ul penieHus 3a/1ad; 3HAaKOMCTBO C

IMOHATUSAMM: 3aKOH OOJIBIINX quccCii, METOIbI BBI60pO‘-IHBIX
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1CCIIEI0OBaHUM; YMEHNE TPUBOIUTD IIPUMEPHI MPOSIBICHUS 3aKOHA|
OOJIBIINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSAX;

- yMeTb CBOOOJHO OIEpUPOBATh IMOHATHUAMHU: TOYKA, MpsIMasd,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKMHA Yrod,
NIBYI'PaHHBIA  YroJl, TPEXIPaHHBI yroi, NepeceKarluecs,
MapajyielbHble U CKPEIIMBAIOIIUECS NPsIMble, NapaJlJIeIbHOCTh U
MEPIEHANKYJSIPHOCTD MPSIMBIX M IUIOCKOCTEH, YIrOJd MEXNY)|
MPSAMBIMH, YIOJl MEXAY NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY)|
[UIOCKOCTSIMU; YMEHME HCIIOJIb30BAaTh IpPU DPELIEHUH 3a]ad
M3y4YEeHHbIE (DAKTBI U TEOPEMBbI IUIAHUMETPUH; YMEHHUE OLICHUBATh
[pa3Mepbl 0OBEKTOB B OKpPYXKAlOIIEM MHpE; YMEHHE ONEPUPOBATH|
[OHSITUSAMU: MHOT'OTpaHHUK, CeueHue MHOTOTpaHHUKA,
MPAaBWIbHBI MHOTOTpAaHHUK, NOpHU3Ma, NOupamuaa, ¢urypa Hu
MOBEPXHOCTH BpallleHus, IIWIMHAP, KOHYC, I1ap, cdepa, pa3zBepTka
[MOBEPXHOCTH, CEUYECHUSI KOHYCa M LIWJIMHJIpA, NapajlieJbHbIE OCH
VI OCHOBAHUIO, CEUYEHHUE I1apa, MII0CKOCTh, Kacatomascs chepsl,
LWIMHpA, KOHYCAa; YMEHHUE CTPOUTh CEUYEHHWE MHOTOTpPaHHHKA,
1300paXkaTh MHOTOTPAaHHUKH, PUTYpPbI M TIOBEPXHOCTH BpalLlEHUS,
X CEYEHHs, B TOM 4YHCIIE€ C IOMOIIbI 3JEKTPOHHBIX CPEJCTB;
YMEHHE  TpPUMEHSATh  CBOWCTBA TE€OMETpUYecKuX  (uryp,
CaMOCTOSITENIBHO ~ (DOPMYyJIMpOBaTH  ONpPENENICHUs HM3y4YaeMbIX
(buryp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M IpHU3HAKAX
reoMeTpruuecKux (uryp, oOOCHOBBIBaTh WJIM OIpPOBEpraTrh UX;
YMEHHE NpPOBOIUTH Kiaccu(uKauuioo GUIryp MO pPa3Id4HbIM
MpU3HAKAM,  BBIIOJHATH  HEOOXOAMMBbIE  JIOTOJHUTENIbHBIE
[MOCTPOCHUS,

- YMeTh CBOOOJHO ONEpUPOBATH MOHATUSAMU: IUIOMIA/b (PUTYPHI,
00beM (urypel, BelIMYMHA YIJA, PACCTOSHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHHME MEXIY NPSMBIMH, PAaCCTOSHHE MEXIY]|

TIJIOCKOCTAMU, iomanab C(bCpBI, miomanab MMOBCPXHOCTHU
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MUpaMuabl, MpPHU3MBI, KOHYCa, LWIMHApPA, 00BeM KyOa,
[PSMOYTOJBHOIO  IMapajljiesienuIena, NUpPaMHUAbl, [PU3MBI,
LIMHApA, KOHycCa, Ilapa; YMEHHME HaXOIUTb OTHOLIEHHE
00BEMOB MOAOOHBIX QUTYD;

- yMeTb CBOOOJHO OIEpUPOBaTh IOHATUSAMM: JABHIKEHHE,
Napajjie/bHbli  IEPEeHOC, CHUMMETpPUsl Ha IUIOCKOCTHU U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3zoBaHUE IMO100Us, MOJOOHBIE
(burypbl; yMeHUe pacro3HaBaTh paBHbIE U 10J00HBIE (DUTYpBI, B
TOM 4HCIE€ B IPUPOJE, HCKYCCTBE, apXUTEKTYype; YMEHUE
MCIIOJIb30BAaTh ~ I'€OMETPUYECKUE  OTHOIICHHS,  HAXOAUTh
rCeOMETPHUYECKUE BEITMYMHBI (JUIMHA, YTOJI, IJIOMIAb, 00BEM) TIpH
pELIEHNHU 3a7a4d U3 JIPYruX YYeOHBIX IPEIMETOB U U3 pealibHOM
PKU3HM;

- YMETb CBOOOJHO OINEPHPOBATH IMOHATUAMH: MPSIMOYIOJIbHAS
crucTeMa KOOpAMHAT, BEKTOpP, KOOPAMHATHl TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJCHHME BEKTOpAa Ha 4YHCIIO,
[pa3loKeHUEe BEKTOpa MO 0a3ucy, CKaIsIpHOE IIPOU3BEIEHHE,
BEKTOPHOE TPOM3BEICHHUE, YIrOoJd MEXJIy BEKTOpaMH; yMEHHE
MICII0JIb30BAaTh BEKTOPHBIN M KOOPAUHATHBIA METOH JUIsl peIIeHUs
TEOMETPUUECKUX 3aJad M 3aJad JPYTruX Y4YeOHBIX IPEIMETOB;
OIIEpUPOBATh MOHATHAMHU: MaTpuua 2x2 U 3x3, ONpenesnTenb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT ONIPEICIIUTENS;

- yMeTb MOJIEIUPOBaTh pEalbHble CUTyallMd Ha S3bIKE
MaTeMaTHKH; COCTABIISATh BBIPA)XKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHUCTEMBI 0 YCJIOBMIO 3a/adyM, HCCIEIOBATH IOCTPOCHHBIE
MoJ1eNn c UCIOJIb30BAHNUEM anmapara anredpsl,
MHTEPIPETUPOBATH MOJTy4YEHHBIH pe3yIbTarT; CTPOUTD
MaTeMaTHUeCKHe MOJIETU C MOMOILBIO T€OMETPUUECKUX MOHITHH
1 BEJIMYMH, peulaTh CBA3aHHBIE C HUMHU IPAKTUYECKHE 3aayu;

COCTABJIAITb  BCPOATHOCTHYHO MOJCIbL W  HHTCPIIPETUPOBATH
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[MOJyYEHHBI  PE3yJIbTaT; 3a1a4u

CpCACTBAMU MATCMATHYCCKOI'0 aHaJIM34d, B TOM YHCJIC COIIMAJIBHO-|

pemiath  IPUKJIAJAHBIC
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOAXOSAIIUN METOJA ISl PEIICHUS 3a]auM;
[MOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKH B MU3YUYEHUHU NPUPOAHBIX U
OOIIECTBEHHBIX IPOLIECCOB M SBIICHUH; yYMEHHUE PAclO3HaBATh
[IPOSIBJICHUE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHHUE
[IPUBOAUTH MTPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUUCKON U

MUPOBOM MaTEMaTHYECKON HAYKH

OK 02 HMcnonb3oBaTh
COBPEMEHHBIC CPEICTBA
[OKCKa, aHaJIM3a U
MHTEepIpeTalui HHPOPMAIUH,
1 MH(pOpMAaIMOHHBIC
TEXHOJIOTUH TSI BBITIOJTHEHUS
3asiad mpodeccHoHATBHON

eI TeIbHOCTH

B 00acTi IEHHOCTH HAYYHOTO MO3HAHUS:
-c(OpMUPOBAHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HayKu M OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Janore KYJBTYD,

CHOCO6CTByIOH_ICFO OCO3HaHHMIO CBOCro MECTa B

Ha

[MOJIMKYJIbTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOM]
KYJIbTYpbl KakK CpEICTBa B3aWUMOJICHCTBHUS MEKIY|
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOU JEATEJIbHOCTH,

TOTOBHOCTB OCYILIECTBIIATh IIPOEKTHYI0 U
VICCIIEIOBATENBCKYIO JIEATENbHOCTh WHANBUAYAIBHO
1 B rpyImie.

OBnaneHune YHHUBEpCATbHBIMU yueOHBIMU

IIO3HABATCIIbHBIMN }IeﬁCTBHﬂMHZ

B) paboTa c nHbOpMaITHEH:

- BJIAACTb HaBBIKAMHW ITOJYUCHUA I/IH(i)OpMaHI/II/I n3
MCTOYHHUKOB Pa3HbIX

THIIOB, CaMOCTOATECIIBHO

OCYHICCTBJIATL NOUCK, aHAJIN3, CUCTECMATU3AlIUI0 U

- YMETh OIIEPHPOBATH TOHATHSIMHU: palMOHATbHAS (YHKIHS,
byHKIHS, byHKIHS,
nmorapudmMuydeckass (YHKUIUS, TPUTOHOMETPUYECKHE (YHKIUH,
oOpaTHbIE (YHKIMH; YMEHHE CTPOUTh TpadUKH H3yYCHHBIX|
(YHKIMI, WCIONB30BaTh IpadUKH TPH M3YYCHUH IPOLECCOB M
OpU  pelIeHWH 3a7a4 U3 JPYTuX y4deOHBIX

IIOKa3aTCJIbHas1 CTCIICHHAs

3aBUCHUMOCTEH,
MPEIMETOB M 3a7a4 U3 pealbHOW JKU3HU; BBIpAKATh (HopMyrnamu
3aBUCUMOCTH MEK]ly BEJIMUNHAMU;

- YMETh OIEPUPOBATH MOHATUSIMU: TOXKIAECTBO, TOMKIAECTBEHHOE)
rpeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUH
M HEPABEHCTB, PABHOCUIIBHOCTh YPABHEHHMH, HEPABEHCTB W
CHCTEM,

CTCIICHHBIC,

panMoHaIbHbIE,
norapupMuUecKue,

HppanuoOHaJILHBIC,
TPUTOHOMCTPUUICCKHUC

ITOKa3aTCJIbHEIC,

YpaBHEHHUsI, HEPABEHCTBA M CHCTEMbI; YMETh PellaTh YpaBHEHHUS,
HCPAaBEHCTBA W CHCTEMBI C IOMOIIbIO Pa3IHYHBIX TMPHEMOB,;
pemaTL ypaBHeHI/ISI, HepaBeHCTBa U CUCTECMBI C HapaMeTpOM;
HpI/IMeHHTB ypaBHeHI/ISI, HepaBeHCTBa, X CHUCTEMBbI IJIA peIHeHI/IH
MAaTEMATUYCCKUX 3a1a4 U 3a1a4 U3 pa3J'II/I‘-IHBIX O6J'IaCTeI71 HaYKI/I nu
[PE€ATbHOM KU3HU;

cBOOOHO

YMCTb OICpHUpOBaTh TMOHATHUAMU: OBHIKCHUC,

MHTCPIPCTALUTIO I/IH(I)OpMaLII/II/I Pa3jIMYHbIX BHUIOB U

HapaJ'IJ'IeJ'IBHLII\/'I MnepeHoCc, CUMMCTPUA Ha IUIOCKOCTH HU B
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(hopM TIpeICTaBICHHUS,
- CO3/1aBaTh TEKCThl B PAa3lMYHBIX (opmarax ¢
y4eToM Ha3HaueHWs HHQOpMamuu U  LEJIEBOH

ayJUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opMy
[IPEICTAaBICHUS M BU3yaIH3alliH;

- OIICHUBATh  JIOCTOBEPHOCTb,  JIETUTHMHOCTH
MHpOpPMAIMK, €€ COOTBETCTBHE IIPAaBOBBIM H

MOpaJIbHO-ITHYECKUM HOpMaM;
- HCIIONIb30BaTh CpeAcTBa WH(MOPMAIMOHHBIX H

KOMMYHHKAIIUOHHBIX TEXHOJIOT I B peIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHnu3allMOHHBIX 3aga4 C CO6JHOI{CHI/IGM

Tpe60BaHPII>i OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I,

THUTUCHBI, PECypCOCOCpPEeKEHHs,  TPABOBBIX W
ATUYECKMX  HOPM, HOpPM  HH(pOPMAIMOHHOM
0€301I1aCHOCTH;

- BJIAJICTb HABBIKAMH pPaCIIO3HABAHWUA W 3allUThI
nH(pOpMaIuu, 0€30MacHOCTH

JITMYHOCTH

H(OpMalOHHON

[POCTPAHCTBE, MOBOPOT, MpPeoOpa3oBaHHE MOAOOMS, MOJTOOHBIE
(burypbl; yMeTh pacro3HaBaTh PaBHbIE U MOA0OHBIE (UTYDHI, B
TOM 4YHCIE B TPUPOAE, HCKYCCTBE,

ApXUTEKType; YMETb

1CII0JIb30BATh reOMETPUUECKUE OTHOILICHHUS, HaXOJIUTh
reOMEeTpUUYECKUe BEIUUUHBI (AJIMHA, YroJ, oAb, 00bEM) MpH
PEIIeHNHU 3a7ad U3 JIPYruX YYeOHBIX MPEIMETOB U U3 pealibHO

PKHU3HHU

OK 04 D¢ dexTrBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHUTIO,

-OBJIaJICHUC HaBbIKaMU y‘le6HO-HCCHeﬂOBaTCHBCKOﬁ,
HpOGKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,
OBJ'IaI[eHI/IC YHUBCPCAIIbHBIMU KOMMYHHUKATHUBHBIMU

NEHCTBUSAMMU:
0) COBMECTHAsI IeATEIIbHOCTh:
- TIOHMMAaTh ¥ WCHOJb30BaTh IPEUMYIIECTBA

KOMaHIHOW ¥ UHJIMBUyaIbHOU paboThI;
- I[PUHUMATh LEIM COBMECTHOM JEATEIIBHOCTH,

- YMETb ONIepUpOBaTh MOHATUAMU: CITy4ailHBII OIBIT U CITy4yaiiHOe,
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTh C  HCIOJb30BaHUEM  TIpaUuecKux
PUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIE (akThl W (OpMyJbl NHpPU pELIEHWH 3a7]ay;

METO/IOB;

OILICHUBATb BCPOATHOCTH PCAIbHBIX CO6BITHI>1; 3HaAKOMCTBO CO

CJ'Iy‘-I&ﬁHBIMPI BCJIMUYMHaAMMU, YMCHHUEC TPUBOAUTL IMPUMCPBH]

MMPOABJICHUA  3aKOHa OONBIIMX YHCENl B MPpUPOAHBIX N

0O0ILIECTBEHHBIX ABJICHUSIX;
- YMeTh CBOOOJHO OMEpPUPOBATH MOHSATUSMHU: CTETMCHb C IIEIBIM

OpPraHu30BbIBATH W KOOPAHWHHUPOBATH JEeHUCTBHUS 110

[IOKa3aTcJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHb C
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©¢ JIOCTIDKCHMIO: COCTaB/ISATh IUIaH OCHCTBHH,
[pacrpeiesiaiTh POJd C Y4€TOM MHEHUW YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBUSX
[PEaTbHOTO, BHPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh  MO3WTUBHOE CTPATETrHYECKOE
[MOBEJICHUE B PA3JUYHBIX CHUTYyallUsiX, MPOSBIIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.
OBnazieHue  YHHUBEPCAIBHBIMU  PETYJISITUBHBIMU
e CTBUSIMU

) IpUHATHE Ce0sl U IPYTHUX JIFOACH:

- IPUHUMATh MOTUBBI U APTYMEHTBHI IPYTUX JIOACH
[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOACH HA
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C MO3HUIIHH
IPYroro 4yenoBeKa

[pallMOHANIBHBIM ~ ITOKa3aTeJeM, CTeNeHb C JICHCTBUTEIBHBIM
(BEIIECTBEHHBIM)  IIOKa3zarejeMm, JiorapuM ducia, CHUHYC,
KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (yHKIHH,
oOpaTHast GyHKIIMS, KOMIO3UIUA (PYHKIUH, TUHEHHAS (QYHKIUA,
KBajgpaTuyHas (QYHKIUS, CTENneHHas (YHKOUS C  LeJIbIM
Moka3zaTejeM, TpPUTOHOMETpuueckue  (yHKUUH, OOpaTHbIe
TPUTOHOMETPUUECKHE byHKIUY, MoKa3areiabHas u
nmorapudmudeckasi GyHKIHUN; yMETh CTPOUTH TpapuKu QyHKIH,
BBITTOJIHATH MPE0Opa3oBaHus rpaduKoB (PyHKITHIA,

- YMETh HCIIONB30BaTh rpadukn QYyHKOWA Ui H3YYeHUs]
MPOIIECCOB M 3aBHCUMOCTEH TpU pEHIeHWH 3a1ad W3 JIPYTHX
y4eOHBIX TMPEAMETOB U M3 PEATbHOM KHU3HU; BBIPAXKATH
(hopMyJIaMy 3aBHCUMOCTH MEXKIy BETMYUHAMU;

CBOOOZHO OIMEpPUPOBATH TMOHATUSAMHU: YETHOCTh (PYHKIIHUH,

[EepUOUYHOCTh byHKLIHY, OTPaHUYEHHOCTh byHKLHMY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (QYHKIUHU, HauOoJjbIllIee U
HauMeHbIlee 3HaueHus (QYHKIUU Ha TPOMEXKYTKE; YMETb
[IPOBOJUTH UCCIIEI0BaHUE (PYHKINH;

- YMEThb WCIIOJIb30BaTh CBOWCTBA W rpaduku GyHKUUN JUIs
[pEIICHNs YpaBHEHMI, HEPaBEHCTB W 3aJad C IapaMeTpaMy;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA peIICHUH]

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

1K 2.2

reopU3MIECKUX TaHHBIX

OcCyIIecTBIATh TOKYMEHTAIIMOHHOE oOecreueHrue padoT Mo oOpaboTKe M MHTEPIPETALUU HA3eMHBIX M CKBaXKHMHHBIX]
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2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM INUCHUILIMHBI

2.1. O0beM TUCHUIIMHBI K BUbI Y4eOHOH padoThI

Bup yyeOHo# padoThI Oovem 6
yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl AMCHHUILIMHBI 330

B T.Y.

OcHOBHoOE coJep:kaHue 256

BT. 4..

TEOpeTUIeCcKoe 00yueHne 192

IIPAKTUYECKUE 3aHATUS 64

IIpogeccnoHAILHO-0PUEHTHPOBAHHOE COAEPKAHUE 56

BT. 4..

TEOPETHYECKOE 00yUeHUE

IIPaKTUYECKNE 3aHATHUSA 56

CamocrosiTeibHas padora 6

Kouncyabranus 6

IIpomexyTounasi arrecTauus (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, NPUKJIATHON
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
OcHOBHOe coep:KaHue
Paznen 1. IloBTopenue 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue yueOHOro Matepuana
Lens u 3ajaud | bazoBele 3HaHUS W YMEHHsS 10 MaTreMaTHKe B TNPOPECCHOHATBHOH U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHHUH CIEUMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Cogepxanue yueOHOro MaTepuana
Yucna wm Bbrumcnenus. | JleiicTBUs Hal MOJIOKHUTEIBHBIMHA U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMU H
Boipaxkenus U | J€CSITUYHBIMU JPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOKEHHS. 2
KomOunmnpoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 1.3. IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue OK-04, IIK 2.2
I'eomeTpus Ha TUIOCKOCTH | MPUKJIAHOTO MOAYJIST)
Bunpl niockux Guryp v ux miomass.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUH Ha TIOCKOCTH 2
[TpakTHueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHeIe BeuUCHeHus | [IpocThie MpoOLeHTHI, pa3Hble CIIOCOOBI MX BhIYHCICHHS. CI0KHBIE TPOICHTHI
[IpaKTHYECKOE 3aHSATHE 4

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

Cogepxanue yueOHOTO MaTepuana

Jlunelinble, KBaJipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPABEHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6 Copepxanne yueOHOTo MaTepuaa
Cucrtembl ypaBHeHMil U | CrocOOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHui. [Tonstus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanne yaeOHOT0o MaTepuaa
BxonHoi KOHTPOJIb Breruncnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
IIJIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsamble u 20
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yueOHOro MaTepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
Pacrnionoxkenue NpsAMBIX M | MapajuielbHble M CKpeliMBaroluecs  npsmble. IlpusHak M CBOMCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS MPAMBbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
Kom6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprkanue yueOHOro MaTepuana OK-01, OK-02,
ITapannensHocTs npsAMbIX, | [lapamienbHbie npsiMas u 1wiockocth. Ompenenenue. [lpusHak. CaoiicTBa (c OK-04. TIK 2.2
OpsAMOM M IJIOCKOCTH, | ToKa3atenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipuznak. ColicTBa ’ '
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpasap u ero nsnemeHThl. [lapannenenumen u ero
snemMeHThl. CBOMCTBAa MPOTUBOMOJIOKHBIX TPaHEW U JUaroHajel mapasuiesenumena. 6
IToctpoenue ceuenuii. Peienue 3amay.
Komb6unupoBanHoe 3aHsaTHe
Tema 2.3. Coneprkanne yueOHOTo MaTeprana
[lepneHAUKyISIPHOCTD [lepnenaukynsipusie npsimbie. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

IPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

mwiockoctd.  IIpusHak  mepneHAMKYJISIPHOCTH
Joka3zarensctBo. [lepnenaukynsap n HakiaoHHas. [lepneHAMKYISpHBIE IIOCKOCTH.
[Ipu3Hak nepneHIMKyISIPHOCTH MIJI0CKOCTEN. [loka3aTenbeTBo.

IpsAMOM ¥ IUIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Cogeprkanue y4eOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHaAuKyIspax. Jloka3zarenbCTBO. YTON MEXKIy MOpsSIMOM U
TCPICHAMKY IApax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMU 4
KomOunmnpoBaHHoe 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue
[TapanneneHsie, NPHUKJIATHOT0 MOIYJISA)
NIEepIEeHIUKYIISIPHBIE, AkcuoMbl  crepeoMmeTpuu. llepneHAuKyIIpHOCT, NPSMOM UM TUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | ApaUICIIbHOCTh JIBYX MPSIMBIX, NIEPIEHIUKYJISPHBIX TUIOCKOCTH, 4
HEePIEHIUKYJISIPHOCTD MJIOCKOCTEN
[TpakTuyeckoe 3aHsTHE
Tema 2.6. Coneprkanue yueOHOro Matepuana
Pemenue 3anau. IlpsaMelie u | Pacnonoxenne NpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [leprneHanKynspHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIocKocTel. CKpeluBaromecs npsmbie
IIPOCTPAHCTBE KonTponbnas pabota 2
Pa3zpnen 3. Koopaunarsl n 16
BEKTOPBbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
JlekapToBEI KOOpAMHATEI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. lIpocreiimne 3amaunm B KOOpAMHATaX. OK-01, OK-02,
npocTpanctBe. PaccrosHue | PaccrosHue MEXIy ABYMs TOUKAMHU, KOOPIMHATBI CEPEIMHbBI OTPE3KA 4 OK-04, 1K 2.2

MEXIy JBYMS TOYKaMH.
Koopaunarsel  cepennHbl

OTpe3Kka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE TNPOU3BEICHHE

Cogepxanue yueOHOT0o MaTepuana

BexTopel B mpoctpaHctBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KomnanapHeie BeKTopbl. CKalsIpHOE NPOU3BEAECHUE BEKTOPOB.
Pa3noxenune BekTopa o TpeM HEKOMILTaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOpPOB CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXIY BEKTOPaMH, YTrOJ 6
MEXAY IPSIMOM U MIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMHU. Y paBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMbICT OIIPEeACTUTENS 2X2
KomOunupoBanHoe 3anstue

Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue

IIpakTuxo- NPHUKJIATHOT0 MOXYJIA)

OpHMEHTHPOBaHHbIE 3agauyM | KoopauHaTHAs MI0CKOCTh. BhluMciieHre pacCTOSIHUM U IUIOLIaJe Ha IJIOCKOCTH.

Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4

IIJIOCKOCTH [IpakTuueckoe 3aHsTHE

Tewma 3.4 Coneprkanue yueOHOro Matepuana

Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u

Koopannats! 1 BEKTOPBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. KoMILtaHapHbIE BEKTOPBI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasmokeHume Bekropa 10  TpeEM
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKIy TOUKaMH, KOOPIAMHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXKIY BEKTOPAMH, YOI MEXKIY 2
MPSAMOM M INIOCKOCTBIO, YTOJI MEXY IIIOCKOCTIIMHU
KonTpoabnas pabora

Pazgen 4. OcHOBBI 40

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

GyHKuun

Tema 4.1 Coneprkanne yueOHOTo MaTeprana OK-01, OK-(2,

OK-04, IIK 2.2
Tpuronomerpuueckue Pannannas mepa yrma. [IoBOpoT TOYKM BOKpyr Hadasa KoopauHatr. OnpeneneHue
(GYHKIMH IPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTaHTeHCa. 3HAKU CHHYCa, KOCHHYCa, TAHT€HCa U 4

yria, uyucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOI'O 1 TOI'O KC yTJIa
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KombOunupoBanHoe 3aHstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl IPUBEICHUS

Conepixanue yueOHOro MaTepuaia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB O
u - o. Dopmyibl IpuUBeEHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyc, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [JBYX
YIJIOB

Cunyc u KOCHHYC
ABOWHOro yria. Gopmyisl
IIOJIOBUHHOIO yIjla

Conepxanue yueOHOro MaTepraia

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC
nBoriHoro yrna. @opMmynbl  TOJNOBUHHOTO yria. I[IpeoOpazoBaHust CyMMBI
TPUTOHOMETPHUYECKMX (YHKIMHA B TPOHM3BEACHUE M IPOU3BEACHUS B CYMMY.
BelpakeHue TpuUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. IIpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMHA, HUX CBOWCTBA.

Coneprkanue yueOHOro MaTepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (yHKImA. YETHOCTH, HEYETHOCTD,

CriocoOsl 3aJ1aHMA | IepuOoANYHOCTh (PyHKIMNA. CriocoObl 3aanus QyHKIUN

Gynxuui KomOunmnpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpuieckue OO6nacth ompeneneHrus U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIUMM, UX CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIM. CBolicTBa

rpaduxu U rpaduky QyHKIUN y = cos X, Yy =sin X, y = tg X, y = ctg X.
Komb6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue yueOHOro MaTepuana
ITpeoOpa3oBanue Cxartue 1 pacTshkeHHe rpag kOB TPUTOHOMETPUYECKUX (PYHKLUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIIUH
TPUTOHOMETPUYECKUX [IpakTHueckoe 3aHsATHE
byHKIMI
Tema 4.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KkaHue (conepxkanue
Ornucanue NPHUKJIATHOT0 MOIYJIfA)
MIPOU3BOACTBEHHBIX Hcnonp30BaHue CBOICTB TPUTOHOMETPUYECKHX (PYHKIMHA B MpoecCHOHATbHBIX

mponeccoB € IIOMOIIBIO

3amadax
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rpaduKoB QyHKIHIA

[IpakTrueckoe 3aHsTHE

Tema 4.8 Copepxanne yueOHOTo MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpudeckue GpyHkiun. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIIH
Tema 4.9 Coneprkanue yueOHOro MaTepuasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

PemieHne TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIlIaeMble
Pa3JIoKEHUEM HA MHOKHUTEIIN, OTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTrepuana

Cucremsl CucreMsl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN

TPUTOHOMETPUUECKUX KomM6unmnpoBanHoe 3aHsTue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (DYHKLHUH.

GyHKITUN KonTponbHnas pabora

Pasneu S.

KoMniekcHbIe yncia

Tema 5.1
KoMmruiekcusie yncia

Cogepxanue yueOHOTO MaTepuana

[lonsTne kommuekcHoro uucia. ConpsyKEeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3anmucu KOMIUIEKCHOTO — 4HCIIa
(reomeTpuueckasi, TpUTOHOMETpUYEcKas, anreOpanueckas). ApupMeTHYecKue
JENCTBUS C KOMITJIEKCHBIMH YU CIIaMU

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOTro MaTepuaa

[Ipumenenue BeinosHeHue  pacyeToB ¢ MOMOIIBKD  KOMIUIEKCHBIX — uucen. [Ipumepst

KOMILIEKCHBIX YHCeJl MCIIOJIb30BAaHUS KOMIUIEKCHBIX YHCET
[TpakTiueckoe 3aHsATHE 4

Paznen 6. IlpousBomnasi 40

byHkuum, ee

NpuMeHeHue

Tema 6.1 Coneprkanue y4eOHOro MaTepuasa

IToustue IPOU3BOJAHOM. | OmpeeieHne YHCIOBOM TMOCIIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoiicTBa

@opMysibl M IpaBWIIA | YUCIOBBIX TOCiIenoBaTenbHOCTEH. OrmpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.

g hepeHIIMPOBAHUS Brerancnenue  mpepenoB  mocienoBarenbHOcTeW.  [lpemen  GyHKIuMM - Ha 2
6eckoneunoctu. [lpenen Gpynkunu B Touke. [Ipupamenue aprymenta. [Ipupaiienue
bynkuu. 3anayu, MOPUBOIALINE K MOHATHIO MPOM3BOAHOH. OrmpeneneHue
MIPOU3BOTHONU. ATOPUTM OTHICKAHHS MPOU3BOIHOMN
KombOunnpoBanHoe 3aHsatue

Tema 6.2 Coneprkanue yueOHOro MaTepuana

[IpousBoaHbIE cymMmsbl, | @opmynsl quddepenunponanus. [Ipasuna quddepenurpoBaHus 6 OK-01, OK-02,

Pa3HOCTH  NPOU3BEICHUS, | KOMOMHUPOBAHHOE 3aHATHE OK-04,IIK 2.2

9acTHOTO

Tema 6.3 Cogepxanue yueOHOTO MaTepuana

[IpouzBoHBIE Omnpenenenue cnoxkHod QyHkuuu. [Ipon3BogHass TPUTOHOMETPUUYECKUX (HYHKITUH.

TPUTOHOMETPUYECKUX [IpousBoHas cnoxxHOU QYHKITIN

¢Qynkunii.  IlpownsBoanas | KoMOMHMPOBaHHOE 3aHSTHE 6

CIIOKHOU (PyHKIIUU

Tema 6.4 Coneprkanne yueOHOTo MaTeprana

Tousrue O | Tlonsite HenpepbiBHOW (yHKIMU. CBolcTBa HempepblBHOW (yHKIUH. CBs3b

HEMPEPBIBHOCTH (YHKITUH. 2

Meton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U depeHmpyeMocThio GYHKIUU B TOUKE. AJITOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanne yueOHOro MaTepuana
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I'eomeTpuueckuit u | eomeTpuyeckuii CMBICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOI(DUIMEHT
buznueckuit CMBICII | KacaTeIbHOU K Tpaduky (YHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOU K Tpaduky
IIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTABIICHHUS ypaBHEHHs KacaTeIbHOW K rpaduky (QyHKIuH
y=1(x) 4
KomOunmnpoBaHHoe 3aHATHE
Tema 6.6 Coneprkanue ydeOHOro MaTepuaia
Pusnueckui cMbICT | DU3nYecKUil (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npo¢eCCHOHATBHBIX [IpakTuueckoe 3ansaTue 2
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia
MounoToHHOCTE (QyHKIMH. | Bo3pactanue u yObiBaHHE (QYHKIHH, COOTBETCTBUE BO3pACTAHUS W YOBIBAHHUS
Touku skcTpemMyma ¢GyHKUMM 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBHICIIET0 IOPSIKA,
COOTBETCTBUE 3HAKa BTOPOH MPOWU3BOAHOMN BBIMTYKIOCTH (BOTHYTOCTH) (DYHKIIMH Ha 4
oTpe3ke. 3ajaud Ha MAKCUMyM M MUHMMYM. [loHsTHE acMMNTOTBI, COCOOBI KX
oTpeneNieHusl. AJTOPUTM HCCIeNoBaHUS (YHKIMH M MOCTPOSHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. [[poOHO-TMHEHAs PYHKIUS
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.8 Coneprxanue yueOHOro MaTepuasa
HccnenoBanune GyHKIuil 1
HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTB U IIOCTPOEHUE IPahuKOB.
MOCTPOEHUE I'paUKOB 4
KomOuHnpoBaHHoe 3aHsATHE
Tema 6.9 HauGonbemee u | ComeprkaHue yueOHOro MaTepuana
HaMMEHbIIIee 3HaueHuns | HaxoxeHne HamOOJbIIEr0o M HAWMEHBLIEr0 3HAYeHMHM (QYHKIMM, MOCTpOEHHE
byHKIUN rpa)uKOB MHOTOYIEHOB C UCIOJIb30BAHUEM allllapaTa MaTEMATUYECKOTO aHAIHU3a 2
KombOunupoBanHoe 3aHstue
BCEI'O 3A 1 CEMECTP 136
Tema 6.10 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KkaHue (conepxkanue
Haxoxnenue NPUKJIAJTHOTO MOAYJIST)
ONTUMAJILHOrO pe3yibTara | HauMmenblee u Hanbobliee 3HaYeHHe PyHKIUN 6

C MOMOILBIO MPOU3BOJTHON

HpaKTI/ILIeCKOC 3aHATUC
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B IPAaKTUYCCKHUX 3aJavdax

Tema 6.11

Conepixanue yueOHOro MaTepuaia

Pemenue 3ama4. | Gopmyinbl U npaBuia quddepeHnupoBanus. McenenoBanue GyHKIHMI ¢ TOMOUIBIO
ITponsBonHas ¢pyHKuMH, ee | mpousBoaHoM. Hanbombiee 1 HaMMeHbIIee 3HAYCHUS (QYHKIIUN 2
MIPUMEHEHUE KonTponbnas pabota
Paznea 7. 46
MHoOrorpaHHuKH M TeJja
BpallleHust
Tema 7.1 Copepxanne yaeOHOT0O MaTepuaa
Bepuunel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BepIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Bolmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH

KoMOMHHPOBaHHOE 3aHSTHE 2
Tema 7.2 Coneprkanue yueOHOro Matepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHWs M OOKOBBIE TpaHu. Beicota mpusmel. [Ipsmas u
COCTABJIAIONINE, CEYEHME. | HAKJIOHHAs npu3Ma. [IpaBuibHas npusma. Ee ceuenue
Ilpsmass w  npaBuibHas | KoMOMHHPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Cogepxanue yueOHOT0O MaTepuana OK-01, OK-02,
[Tapannenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue OK-04,T1IK 2.2
Ceuenue KyOa, | Ky0a, mapasuiesenumneaa
napajuiefenunea KomOunupoBanHoe 3aHsTre 2
Tema 7.4 ConeprxaHue yueOHOro MaTepuaia
[Mupamuna, ee | [lupamuga u ee onementhl. CeueHue mnupamuibl. [IpaBuipHas mnupaMuzaa.
COCTABIIAIOLINE, CEUYEHHE. | YCEUCHHAs HpaMKia
IpaBunbHas  MUpaMMIA. | KoMOGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuia
Tema 7.5 Coneprkanne yaeOHOT0 MaTepuana
BoxoBast u nonHas | [Tnomans 60KOBOM M MOJHOW MOBEPXHOCTH NMPHU3MBI, TUPAMU/IbI
MOBEPXHOCTh npu3Mbl, | KoMOMHUpPOBaHHOE 3aHITHE 2
MU PAMHU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuaia
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Cummerpuss B KyOe,
napasuieseumnese,
npU3Me, TUpaMu/Ie

CuMMeTpusi OTHOCHTEIBHO TOYKH, HOPAMOM, miockocTH. Cummerpus B KyoOe,
napajuleenuIeae, IpusMe, IupaMuIe

KomMmOuHupoBanHoe 3aHsTHe

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxkanue
MPUKJIATHOTO0 MOYJIfA)

CumMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 7.8 Cogneprkanue y4eOHOro MaTepuaa

[IpaBuibHbBIE [TonsiTne mpaBUIBLHOTO MHOTOTpaHHKKA. CBOWCTBA MPABWIbHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTHueckoe 3aHsATHE

CBOICTBA

Tema 7.9 Coneprkanue yueOHOro MaTepuana

Hununmp, ero | Hunuunp u ero snementsl. CedeHue MUIMHApA (MapajieIbHOe OCHOBAHUIO U OCH).
cocrapistoniue. Ceuenue | PazBepTka HUIMHIpPA

HWIMH]pA KombOunnpoBanHoe 3aHsatue

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkanue
Konyc, €ro | MPUKJIAHOT0 MOAYJIs)

cocrasistronne. CedeHue

Konyc u ero oanementsl. CeueHue KoHyca (MapajljieIbHOE OCHOBaHHUIO U

KOHYyca poxo/slIee Yepe3 BeplInHy ), KOHnYeckue ceueHus. Pa3pepTka KoHyca
KomOunmpoBaHHoe 3aHsATHE

Tema 7.11 Coneprxanue yueOHOro MaTepuasa

VY ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u BeicoTa. CeueHne yCeueHHOTro KOHyca

CeueHue YCEYCHHOTO | KoMOMHMPOBaHHOE 3aHSITHE

KOHYyca

Tema 7.12 Coneprxanue yueOHOro MaTepuasa

[ap u cdepa, ux ceueHust

Hlap u coepa. Bzaumnoe pacmnonoxkenue chepsl u miockoctd. CeueHue miapa,
cdepsl

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 7.13
ITonsate 00 oOBEME Teia.

Coneprkanue yueOHOro MaTepuana

[Tonsitue 06 oOwveme Terma. OObeM KyOa W MPSIMOYTOJIBHOTO MMapajuielenuIe/a.
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OTtHoleHNe o0bemMoB | OO6beM mpusMbl M mUIMHApa. OTHOmIeHHe 00BEMOB  MOJOOHBIX — TEdl. 4
MOT00HBIX TEJ I'eomerpuueckuii cMbIca onpeaeauTes 3-ro nopsaKa
KomOunupoBanHoe 3anstue
Tema 7.14 Cogneprkanue y4eOHOro MaTepuaa
Obbembl M IUIOMAMM [ OGpeMbl IUpaMUIE! X KOHyca. OGbeM mapa. [LIomma i M0BepXHOCTeIl Tel 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15 Coneprkanue yueOHOro MaTepuaia
KombOunanmu KomOunamum reoMeTpuieckux Tei
MHOIOTPaHHMKOB M Tell | [IpakTHdyecKoe 3aHsATHE 4
BpAICHUS
Tema 7.16 Coneprkanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB M TN BpAIICHHUS B IMPAKTUKO-
KOMOMHAIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3aJa4ax
[TpakTHueckoe 3aHsATHE 4
Tema 7.17 Coneprkanue yueOHOro MaTepuana
Pemenune 3aj1a4. | OOBEMBI U TUTOIMIAH TOBEPXHOCTH MHOTOI'PAHHUKOB M TEJI BPAILICHHSI
Mmuororpanaukn  u  Tena | KonrponsHas pabora 2
BpAICHHS
Paspea 8. 14
ITepBooGpa3nasn
pyHkuum, ee
npUMeHeHHe
Tema 8.1 Coneprkanue yueOHOro MaTepuana OK-01. OK-02
IlepBooOpa3Hass (yHKIUH. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHUS IO M3BECTHOM cKopocT. [loHsTre OK-0 4’ K 2 2’
[TpaBuna HAXOXIEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TMOHATHEM MHTErpaja W MepBOOOpa3sHOM uis ’ '
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBs3b MepBOOOpa3sHOM M €€ NMPOU3BOIHOIM,
BBIUUCIICHHE NEepBOOOpazHOM s naHHOM (yHKuuu. Tabmuna Qopmyn ams
HaXOKJEHUs epBOOOpa3HbIX. M3yueHue npaBuiia BEIYMCICHUS IEPBOOOPA3HOM 2

KomOuHMpoBaHHOE 3aHsTHE
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Tewma 8.2
[lmomane KpUBOJIMHEUHOU

Cogepxanue yueOHOT0o MaTepuana

3azlaq1/1, MNPUBOAAIINEC K IMOHATHIO ONPCACICHHOIO HHTCIrpala — O BBIYMCIICHHUHU

Tpalenuu. @opMyiia | UIOIAAM  KPUBOJMHEWHOW Tpameuud, O TNepeMeunieHud Touyku. [loHsTHe

Herotona — JleitOHuna OIIPEACIEHHOIO  HMHTErpala. ['eomerpuueckuii ¥ QuU3MUECKUl  cMBICT
onpeneneHHoro uuTerpaita. opmyna Herotona— JleiiOuuia 2
Kom6unupoBanHoe 3aHsatue

Tema 8.3 Coneprkanue yueOHOro MaTepuasa

Heonpenenennsiii u | [lonsiTue HEeonpeneIEeHHOrO HHTErpaia

OIpENEICHHBIA HHTErpaibl | KoMOMHUPOBAHHOE 3aHATHE 2

Tewma 8.4 Coneprkanue yueOHOro MaTepuana

[Tonsitue 00 | 'eoMeTpUYECKHUT CMBICIT ONPEAETICHHOIO HHTErpaia

orpeJieiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

KaK IJI0ILATU

KPUBOJIMHEWHON Tparneuu

Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;kaHue (conepxkanue

OrmpesiesieHHBI  MHTETPa | MPUKJIATHOT0 MOXYJIA)

B JKM3HHU I'eomerpuueckuii cmbicit  omnpenaeneHHoro wuHrerpana. ®dopmyna Herootona -
JleitOuuna.
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaia JUlsl BBIYMCICHUS (PU3HMUECKUX BETHUUH
U II0IIaaei 4
[TpakTHueckoe 3aHsATHE

Tema 8.6 Coneprkanue yueOHOro MaTepuana

Pemenne 3apa4. | [lepBooGpasnas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue

IlepsooOpasnas (ynkuuu, | KontponsHas pabora 2

ee MpUMEeHEeHNe

Paznen 9. 12

Crenenn u KOpPHH.
Crenennast pyHKIHA

Tema 9.1
CrenenHass (QyHKUMs, ee
CBOMCTBA

Coneprkanue yaeOHOro MaTepuana

[loHsiTME KOpHS N-OW CTENEHU U3 AEHUCTBUTENBHOIO uncia. DyHKIUU y = W ux
cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU

OK-01, OK-02,
OK-04, TIK 2.2
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KoMOunmMpoBaHHOE 3aHsTHE 2

Tema 9.2 Copepxanne yueOHOTo MaTepuaa

[TpeobOpazoBanue [TpeoOpa3oBaHue UPPALMOHAIBHBIX BBIPAXKEHUN

BBIDOKEHHH ¢ KOPHAMM N- | KoMOMHHPOBaHHOE 3aHSTHE 2

Ol cTeneHu

Tema 9.3 Coneprkanue ydeOHOro MaTepuaia

CpoiictBa  crenenu ¢ | [Tonstue creneHu ¢ Jr00BIM PallMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIIHH,

paloHaIbHbIM U | NX CBOMCTBA U TpapuKu

JENCTBUTEIIbHBIM KomM6unmnpoBanHoe 3aHsTHe 2

MIOKa3aTesIMU

Tema 9.4 Copepxanue yueOHOro MaTrepuana

Pemenue PaBHOCWIIBHOCTh MppallMOHAIBHBIX YPAaBHEHMH W HEPAaBEHCTB. MeToasl HX

UPPaLMOHAIBHBIX pemieHus. Pemenne uppauoHaabHbIX YPaBHEHUM U HEPABEHCTB

YPaBHEHHI U HEPABEHCTB | KOMOWHHPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprkanue yueOHOro Matepuana

Crenenu " KopHH. | Onpenenenue creneHHol QyHkuuu. VMcnosb3oBaHuEe €€ CBOMCTB IpPU PELIEHUU

Crenennas QyHKLIUSA YPaBHEHUI U HEPABEHCTB 2
KonTpoabnas pabora

Pazgen 10. 16

IokazaTenbHast

pyHKuun

Tema 10.1 Coneprxanue yueOHOro MaTepuaa

[ToxaszarenpHasd QyHkuus, | CTeneHb ¢ MNPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3aresneM. OmpeneneHue

€€ CBOICTBA MOKa3aTelbHON (YHKIMM, €€ CBOMCTBa U TpapuK. 3HAKOMCTBO C NMPUMEHEHUEM OK-01. OK-02
nokasareibHON (pyHKuMU. PemieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAJIBHO- ’ ’

OK-04,T1IK 2.2

rpaduyecKkuM METoI0M 2 ’
KombOunupoBanHoe 3aHstue

Tema 10.2 Coneprxanue yueOHOro MaTepuaa

Pemienne nokasarenbHbIX | PemmeHne mmoka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHHUBaHUS —IOKa3aTelei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHW TMEPEMEHHOW, (DYHKIIMOHAIEHO-TPAQUIECKAM METOIOM.
Pemenne noka3aTebHBIX HEPABEHCTB 8
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[IpakTrueckoe 3aHsTHE

Tema 10.3 Copepxanne yueOHOTo MaTepuaa
Cucrempl 1I0Ka3aTeNbHBIX | PelieHne cUCTEM MMOKa3aTe/IbHbIX YpaBHEHHIA
YpaBHEHUI KoMmOuHMpOBaHHOE 3aHSTHE 4
Tema 10.4 Coneprkanue y4eOHOro MaTepuasa
Pemenne 3a1a4. | PelmieHne nOKa3aTeNbHBIX YpaBHEHUM METOJOM YPAaBHUBAHMS IIOKA3aTelew U
[TokazarenpHast PyHKITHS METOJIOM BBEJEHHUS HOBOM NEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB

KouTtponbHas pabora 2
Paznen 11. Jlorapudgmnbl. 26
Jlorapudpmuueckasn
pyHKIun
Tema 11.1 Coneprxkanue yueOHOro MaTepuana
Jlorapudm gucina. | Jlorapudm uncna. J[eCATUIHBIN 1 HATYpATBHBIN JIOTaPU(PMBI, YHCIIO €
JecaATnYHbIH 1 | KoMOMHMpPOBAaHHOE 3aHATHE
HaTypaJbHbIN JOorapudmsl, 2
YUCIIO €
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
CaoiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus gorapuGMUpOBaHUSL.
Omnepartust KomOunnpoBanHoe 3ansTHe 6 OK-01, OK-02,
JorapuMUpPOBaHUS OK-04, TIK 2.2
Tema 11.3 Coneprkanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U €€ CBONCTBA
¢byHK1Hs, ee CBOWCTBA KomOunmpoBaHHoe 3aHsATHE 2
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
Pemenne [lonarue norapudpmuyeckoro ypaBHeHus. Ormnepanus NOTEHUUPOBaHUA. Tpu
JOTapUPMUIECKHX OCHOBHBIX METOJIa PEIICHUS JIOrapu(MUUECKUX YPaBHEHMI: (YHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatpuyeckuid, METOJ MOTCHIMPOBAHHS, METON BBEJICHHS HOBOH IEPEMEHHOI.

8

Jlorapudmudeckue HepaBeHCTBA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5

Cogepxanne yueOHOT0O MaTepuana

31




Cucremsl ANTOPUTM pELICHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUECKHX
JorapupMHUUECKUX YpaBHEHU U HEPABEHCTB
YpaBHEHUU KomOunupoBanHoe 3anstue 2
Tema 11.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep;KaHue (conepxkanue
Jlorapudmsl B mpupoae U | NPUKJIATHOTO MOAYJIS)
TEXHUKE [Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee
MaTeMaTHYeCKHEe CBOMCTBA 4
[IpakTuueckoe 3ansATue
Tema 11.7 Copepxanne yaeOHOT0O MaTepuaa
Pewenue 3aga4. | Jlorapupmuueckas  pynkums. Pemenwe — mpoctedmmx — norapupMHUYECKHX
Jlorapudmer. YpaBHEHUU 2
Jlorapudmuueckas KonTponsHas padora
byHKIUSA
Paznea 12. 10
MHo:xecTBa. JJIeMEHThI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MHosxecTBa [Tonsitne MHOXecTBa. [TonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
KombOunnpoBanHoe 3aHsTHE 2
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
Onepanuy ¢ MHOXECTBAaMH | IPUKJIAJHOTO MOLY.JIs1)
Onepannu ¢ MHOXKeCTBaMH. PelieHne npukiaaHbIxX 3a1a4
[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'pader [Tonsitue rpada. Cesi3HbIi rpad, AepeBo, HUKI rpad Ha TNIOCKOCTH
[IpakTHueckas paboTa 4
Tema 12.4 Cogepxanue yueOHOTO MaTepuana
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMHM. OmHcaHuUE pPEATbHBIX CUTyallUd C IOMOUIBbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 32124
IIPUMEHEHNE KonTponbnas padota 2
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Pazgen 13. DaeMeHTHI

22

KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepPOsATHOCTE
Tema 13.1 Coneprkanue y4eOHOro MaTepuaa
OcHOBHBIE noHATHs | [lepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOMHATOPUKHU 2
Kom0OuHMpoBaHHOE 3aHATHE.
Tewma 13.2 Copepxanne yaeOHOT0O MaTepuaa
CoOsbiTHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSITHOCTU CYyMMBbI
coObiTHsa. CnoxeHue U | coObITHI. YCIIOBHAS BEPOSITHOCT. 3aBUCHMbIE U HE3aBHCUMBIE COOBITHS. TeopeMbl
YMHOXEHHUE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
2
KombOunnpoBanHoe 3aHsatue
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;kaHue (conepxkanue
BepositHOCTB B | IPUKJIAIHOTO MOJY.JIs1)
podecCHOHATEHBIX OtHOcuTeNbHAsT YacToTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTHYECKOE
3a1agax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Cogepxanue yueOHOT0O MaTepuana
JluckpetHas  ciydaiHas | Buner cimydaiiapix BenmuumH. OrmpeneneHue JAUCKPETHON CIy4aliHOW BEIWYHHBI.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JUCKPEeTHOM ciydailHOM BenuuuHbl. Ee uucnoBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomOuHnpoBaHHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3ajaun  MmaremaTtndeckod | Bapmanmonneiii  psa.  [lomuron wactor w  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU psiJia HaOII0JaeMbIX JaHHBIX
KomMmOuHMpOoBaHHOE 3aHsTHE
4
Tema 13.6 IpodeccnonabHO-OPUEHTHPOBAHHOE coJepKkaHue (conepxkaHue

CocraBienne TadmHIl U

NMPHUKJIATHOT0 MOIYJIA)

OK-01, OK-02,
OK-04, 11K 2.2

33




JMarpaMM Ha MPaKTHUKE

[lepBuunast 06paboOTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux MpeacTaBicHHE.
Haxoxxnenue cpegHUX XapaKTepUCTUK, HAOII0AaeMBbIX JaHHBIX

[IpakTuueckoe 3ansATue 4
Tema 13.7 Cogneprkanue y4eOHOro MaTepuaa
Pemenune 3a1a4. | DneMeHTsl KoMOMHATOpUKU. CoObITHE, BepOATHOCTH cOObITHS. ClOXKeHHe u
DNIeMEHThI YMHOKEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponsHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pa3znen 14. YpaBHenus un 22
HEepaBeHCTBa
Tema 14.1 Copepxanue yueOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCWIBHOCTh ypaBHEHMI M HepaBeHCTB. OmpenencHus. OCHOBHBIE TE€OPEMBI
YPaBHEHMM U HEPABEHCTB. | pAaBHOCWJIBHBIX IE€PEX0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOmmMe MeTo/bl
OO1ye METOAbI PEIIEHNsT | pelIeHHs YPaBHEHHIA: Mepexo/] OT paBeHCTBA (YHKIMH K PABEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3i0oKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOMW NIEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUeCKU METOT
[TpakTHueckoe 3aHATHE
Tema 14.2 Coneprxanue yueOHOro MaTepuaa
I'padpmueckuit MeTo[ | O01mure MEeTOAbl pEelIeHHs] HEPABEHCTB: MEPEXO0/l OT CPAaBHEHUS 3HAUEHUN (YHKIUI OK-01, OK-02,
perteHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB JUIsi MOHOTOHHBIX (YHKIMH, METO[ OK-04, TIK 2.2
HEPABEHCTB MHTEpPBaJIOB, (QyHKUMOHAIBHO-Tpaduueckuil metof. ['paduueckuit meroa pemeHus
YpPaBHEHUI U HEPABEHCTB 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 14.3 Copneprxanue yueOHOro MaTepuaa
VYpaBHenus U HepaBeHCTBA | OmpeneneHne MOAyNsA. PackpeiTme Momynst 1o ompexaeneHuto. [Ipocreiimme
C MOJyJIEM YpaBHEHUS M HEpaBEHCTBa ¢ MojayseM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXOJ0B B
ONPEJIETICHHBIX TUIIAX YPAaBHEHHUI U HEPABEHCTB C MOYJIEM 2
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 14.4 Coneprkanue yueOHOro MaTepuana

YPaBHCHI/Iﬂ U HCPABCHCTBA

3HaKoMCTBO ¢ napameTpoM. [Ipocreiinvie ypaBHEHHsI U HEPABEHCTBA C TapaMeTPOM
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C mapaMeTpaMu KoMOunmMpoBaHHOE 3aHsTHE 2
Tema 14.5 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE cojeprkaHue (conep:xxanue
CocraBiieHHE M pelLICHHE | HPUKJIAIHOTO MOLYJIsI)
npodeccHoHaNbHBIX 3a/1a4 | PemieHne TEKCTOBBIX 337124 MPOGECCHOHATBLHOTO COIePIKAHUSI
C MIOMOIIbIO YPaBHEHUI [TpakTrueckue 3aHsATH 8
Tema 14.6 CopepxaHue y4eOHOTO MaTepralia
Pemenne 3amad. | OOuie MeToAbl PEIICHUs] YPAaBHEHUNW. YpaBHEHHUsSI M HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

[TpakTuyeckoe 3aHsTHE 2
CamocrosiTeibHas paGora 6
Koncynbranus 6
IIpomexyTouHasi arrecTanus (JK3aMeH) 6
Bcero: | 330
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3. YciaoBus peajiu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. s peanu3aluv NpPOrpaMmbl JUCHUIIIMHBI

clienuaJIbHbIC IOMCIICHUSA

NpPpEeAYCMOTPEHbI CJICAYIOIIHNE

PeaHI/ISaHI/I}I [mporpamMmbl  TUCHUIIIINHBI Tpe6yeT HaJIN4Hns yqe6H0ro KaOMHETa

MAaTCMAaTHKH.

O6opynoBanue yu4eOHOro KabMHeTa:
- OCA/I0YHBIE MECTA MO0 KOJUYECTBY O0yUYaAIOIUXCS,

- pabouee MeCTo MPEeIo1aBaTeIs;

- KOMITJIEKT Y4eOHO-HArJISIIHBIX TTOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIOB,

- 3alaHus OJ1s1 KOHTPOJbHBIX pa60T;
- HpO(beCCI/IOHEUII)HO OPUCHTHUPOBAHHLIC 3aIaHHA;

- MaTCpHaAJIbl 9K3aMCHaA.
TexHuueckue cpcacCTBa O6y‘-I€HI/IHI

- HepCOHaHBHBIﬁ KOMIIBIOTECP C JIMICH3NOHHBIM IIPOIrpaMMHBIM 06eCHe‘-ICHI/IeM;

- IPOEKTOP C SKPAHOM.

3.2. UndopMmanmonHoe obdecnevyenne o0yueHust
OcHoBHas nuTeparypa:

No i/t

Hctounuk

1

Kapmn, A. II. Matemaruka: 6a30Bblii ypoBeHb : yuyeOHoe mocobue : B 2 yactsix / A. I
Kapn, A. JI. Bepuep. — Mockaa : [Ipocsemienue, 2024 — Yacts 1 — 2024. — 319 ¢. —
ISBN 978-5-09-108510-5. — TekcT : 271eKTpoHHBIH // JlaHb : 371€KTPOHHO-0MOIMOTEUHas
cucrema. — URL: https://e.lanbook.com/book/408779 (nata oOpamenus: 27.01.2025).

Kapm, A. II. Matemaruka: 0a30Bblii ypoBeHb : yueOHoe mocobue : B 2 yvacTsax / A. II.
Kapn, A. JI. Bepuep. — Mockaa : [IpocBemienue, 2024 — Yacts 2 — 2024. — 255 ¢. —
ISBN 978-5-09-108511-2. — TekcT : 21eKTpoHHBIH // JIaHb : 371€KTPOHHO-O0MOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/408782 (nata oOpamenus: 27.01.2025).

MaremaTuka: anreOpa M Hayajla MaTeMaTHYECKOro aHajiu3a, reoMeTrpus. AnreOpa u
Hayajia MareMatuyeckoro ananuza: 10—11-e kiaccel: 0a30BbIN U yriyOaEHHBINA YPOBHH :
yuebnuk / II. A. Anumos, 0. M. Konsarun, M. B. TkauéBa, ®énopoa. — 12-e uzn.,
crep. — Mockaa : [Ipocsemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Texkcr
:  onekTpoHHbIH // Jlamp : oanekTpoHHO-OmOnmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/408656 (mata obpamenus: 27.01.2025).

boromonoB, H. B. Maremaruka : y4eOHUK M7 cpedHEero MpodhecCHOHATHLHOTO
obpazosanust / H. B. boromosnos, I1. . Camoiinenko. — 5-e¢ uzn., nmepepad. u gom. —
Mocksa : U3narensctBo HOpaiit, 2025. — 401 ¢. — (IIpodeccuonanproe o6pazoBaHue).
— ISBN 978-5-534-07878-7. — Texkcr : anextpoHHsiid / ObpazoBarenbHas miatdopma
FOpaiit [caiiT]. — URL: (marta oopamenus: 27.01.2025).

JlononHUTEIRHAS IUTEPATYpA:

Ne i/t | UcTounuk
1 boromonos, H. B. [IlpakTudeckue 3aHATHA MO MaTeMaTUKE : YUCOHHK IJISI CPEIHETO
npodeccuonansHoro obpazosanus / H. B. boromonos. — 11-e uzn., nepepad. u gom. —
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Mocksa : U3narensctBo FOpaiit, 2025. — 571 ¢. — (IIpodeccuonanproe 06pazoBaHue).
— ISBN 978-5-534-18419-8. — Texkcr : anextpoHHsiid / ObpazoBarenbHas miatdopma
KOpaiit [caiit]. — URL: https://www.urait.ru/bcode/568915 (mara oOpanicHus:
20.02.2025).

HopodeeBa, A. B. Maremaruka : y4eOHUK Uil CpeIHEr0 NPO(PECCHOHATBHOTO
obpazoBanust / A. B. JopodeeBa. — 3-¢ wu3a., mepepab. m gom. — MockBa
UznatenbcrBo FOpaiit, 2025. — 422 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-19044-1. — Texkct : snektpoHHBIN // OOpazoBarenbHas miatdopma FOpait
[caiiT]. — URL: https://www.urait.ru/bcode/561190 (mata obpamenus: 20.02.2025).

HopodeeBa, A. B. Maremaruka. COOpHHUK 3a7a4 : Y4COHO-IPAKTHIECKOE TTOCOOUE st
cpenHero npodeccuonansHoro oopazosanus / A. B. JlopodeeBa. — 2-e uzn. — Mocksa :
NznarensctBo FOpaiit, 2025. — 176 c¢. — (Ilpodeccuonanbroe odpazoBanne). — ISBN
978-5-534-15556-3. — TexkcT : anexkTpoHHBIN // OOpa3zoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://www.urait.ru/bcode/561191 (nata o6pamenns: 20.02.2025).

boromonos, H. B. [lpaktuueckue 3aHsATHS 110 MareMaTuke B 2 4. Yactp 2 : yueOHOe
nocobue s cpeanero npodeccuonanbHoro obpazosanus / H. B. boromonoB. — 11-¢
u3a., mepepad. m jmom. — MockBa : WsmatensctBo [Opaiit, 2023. — 251 c. —
(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-08803-8. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHas 1iargopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/512669

Hopodeera, A. B. Marematuka. COOpHUK 3a7a4 : y4eOHO-IIPAKTUIECKOE MOCOOUE st
cpennero npodeccruonansHoro oopazoanus / A. B. lopocdheeBa. — 2-e u3a. — Mocksa :
WznatenserBo FOpaiit, 2023. — 176 ¢. — (IIpodeccnonansuoe obpaszoBanue). — ISBN
978-5-534-15556-3. — Tekcr : anektponHbiil / OOpa3oBarensHas 1uiatdpopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/512131

nH(}OpPMaILIMOHHBIE JIEKTPOHHO-00pa30BaTeIbHbIE PECYPCHI:

Ne n/nn HcTouHuk
1 OnexTpoHHO-0nbOaroTeuHas cuctema «9bC Jlanby https://e.lanbook.com/
2 DnexTponHO-6uGIHoTeunas cucrema «95C FOPAUTY  https://urait.ru/
3 «HAYYHAS 3JIEKTPOHHAS BUBJIIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 NudpopmannonHo-npaBoBoe obecneuenue «Koncynprantllmoc»  (JlokanpHas

uHpOpMallMOHHO-TIpaBoBas cucrema) https:// www.consultant.ru/

HepI/IOI[I/I‘IeCKI/IC HU3OaHUA:

EcTecTBeHHbIE U TEXHHUECKHE HAYKH : Hay4. )KypHan / ri. pen. A. . XaBkuH. — MockBa
: OO0 "U3parenscrBo "CrytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. — ISBN
nevatHoil Bepcuu 1684 —2626. — TekcT : HEMOCPEICTBEHHBIH.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30oBaTeIbHOM

JTUCIHUILINHBI

KouTpo/ib U oumeHka pe3yJbTaTOB OCBOCHHS OOIICOOPAa30BATEIBPHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIIpaBJICHHLBIC Ha

dbopmupoBaHre 00MKMX M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM M TeMam
coJiepKaHusl yueOHOro MaTepuarna.

Omas/nmpogeccuoHaIbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTeHI U MeponpusTUs
OK 01. Beibupats criocoOsr P 1, Temal.1,1.2,1.3 [T-0/c1.4,1.5,1.6 | TecrupoBanue
peuieHus 3anaq P 2, Temsr 21, 22, 23, 24, 2.5 H-O/C, VY CcTHBIN onpoc
npodeCcCuOHAITBHON 2.6 MaremaTrnueckuit
eATENBHOCTH P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MKTAHT
P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
MIPUMEHUTEIIBHO M-o/c, 4.8,4.9,4.10, 4.11 NunuBunyanbHas
K pa3JINuYHbIM KOHTEKCTaM PS5, Temsi 5.1,5.2 CaMOCTOSATEIIbHAS
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Hpencrasnenue
P7, Temrr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yabTaToOB

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

IPAKTUYECKUX padoT
3amura TBOPUECKUX

P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pador

P9, Temr1 9.1,9.2,9.3,9.4,9.5 KoHTposbHas paboTa

P 10, Temst 10.1,10.2,10.3, 10.4 S

P11, Temsr 11.1,11.2, 11.3 IT-0/c, SK3AMEHAHOHHEIX

11.4,11.5,11.6 I1T-o/c, 11.7 .

P 12, Temsr 12.1,12.2, 12.3, 12.4 Saanit

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

I1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 02. HUcnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPEICTBA 1.6 YeTHEIH ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | \aremaruueckuii
HHTEpTpeTatin 12>§ Temst 3.1, 3.2, 3.3 l-o/c, 3.4 AMICTART
undopmauuu, u P4, Towwi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAyanbHas
UH(OPMAIUOHHEIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATENbHAS
TEXHOJIOTHH TSI P 5, Tems 5.1, 5.2 pabora
BBITIOJTHCHHMS 33,124 P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccrnoHaTbHOM 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5,77.6, NPAaKTHIECKUX PaboT

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

3amura TBOPYECKUX
pabot

KonTpomnpHas pabota
Brimonnenue
JK3aMEHAIMOHHBIX
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3aJJaHui
11.4,11.5,11.6 I1-o/c, 11.7
P 12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHICTBOBATh U 1.6 VYcerHblit onpoc
paboTarh B KOJUIEKTHBE U g 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarnueckuit
KoMare P 3, Temsi 3.1, 3.2, 3.3 Il-o/c, 3.4 AHICTAtE
P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAyaIbHAA
IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1, 5.2 pabota
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6, IPAKTHYECKHUX paboT
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 3aruTa TBOPYECKHIX
7.12,7.13,7.14,7.15,7.16, 7.17 paGot
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Koutposbas paGora
P9, Temsr 9.1,9.2,9.3,9.4,9.5 BBIIOJHCHIE
P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temst 11.1, 11.2, 11.3 TT-o/c, DICaNCHAMHONHE
11.4,11.5, 11.6 [l-o/c, 11.7 SajatiH
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
I1K 2.2 OcymiecTBasiTh [IpodeccrnonanbHO-OpHEHTHPBAHHBIE TectupoBanue
JIOKYMEHTAIlHOHHOE 3aJIaHUS VYcrHbIi onpoc
obecrieueHre padboT 1o Marematuueckuit
00paboTKe M UHTEPIIPETAIIUN JTUKTaHT
Ha3eMHBIX U CKBAKHHHBIX WNunuBuayanpHas
reo(U3NYeCcKuX JaHHBIX CaMOCTOSTEIIbHAS
pabota
IIpencrasnenue
pe3yJIbTaTOB

MPaKTUYECKUX padoT
3anmTa TBOPYECKHUX
pabort

KonTpomnbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuM
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