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[Iporpamma obmeoOpazoBatenbHoit  aucuumauHsl  OOJ.03  «Marematuka»
pazpaborana B cootBercTBUM ¢ PI'OC cpennero obuiero oopazoBanus ([Ipukas
MunucrepctBa oOpazoBanust U Hayku P® ot 17 mas 2012 r. Ne 413 "OO0
yTBEPKJIeHUN (eJepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
cpenHero ooOimero oOpa3oBaHMs", C M3MEHEHMSIMH M JOMOJHEHUsSIMU OT: 29
nekabps 2014r., 31 agexabps 2015r., 29 utons 2017r., 24 centsOps, 11 nexadps
2020r., 12 aBrycra 2022r., 27 nexadps 2023 r.), ¢ yderoM TpeOOBaHUMU
denepanbHOTO TOCYAapCTBEHHOTO OOPa30BATENBHOTO CTaHIAPTa CPEIHETrO
npodeccruonansHoro obpaszoBanus mo mpodeccun 15.01.05 Cpapuruk (pydHoit u
YAaCTUYHO MEXAHU3UPOBAHHOM cBapku (HamiaBku)) (ITpukazom MuHmpocBeeHus
Poccun ot 15.11.2023r. Ne 863 (3apeructpupoBaHo B Muniocte Poccuiickoi
Gdeneparmn ot «15» nmekabps  2023r., peructpanHoHHBIA HoMep 76433),
IPUMEPHONM OCHOBHOM 00mI€00pa30BaTENbHON NPOrpaMMbl MO JIUCUUILIIMHE
OO.03 Marematuka I TpPOQECCHOHANBHBIX  00IIe00pa3oBaTEIbHBIX
opraHu3anuii, yTBepxkKJaeHHOM COBETOM MO OIIEHKHU COJEpXKaHUS M KadecTBa
OPUMEPHBIX  pabodyux mporpamMMm  0O0IIe00pa3oBaTEILHOTO U COIMAIBHO-
T'YMaHUTAPHOTO IMKJIOB CpeaHero mnpodeccuoHanbHoro obpazosanus [IpoTokon
Ne 14 ot 30 Hosa0ps 2022r., mporpaMMmbl BOCHUTaHUS OOYyYalOMUXCS  TIO
npodeccun 15.01.05 Caapuuk (py4HOi U YaCTUYHO MEXaHU3UPOBAHHOM CBApKH
(HamIaBKM))

Opranuzanus-pazpadotunk: ['BIIOY «Tpounkuii TEXHOJOTHUECKUN TEXHUKYM»
Pazpabotuuk: [Toanecenkas Tarpsina CepreeBHa, mpenogaBaTeb.

PaccmoTpena Ha 3aceiaHuM [IUKJIOBOW METOJIUYECKON KOMHUCCHUHU MPENOIaBaTeIeH
obmeoopazoBarenpHbIX quctuiuiH, OI'CO u EH nukios.

[Tpotokon Ne 10 ot «14» mas 2025 .



COJEPKXAHHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEHl HPOTPAMMBI
OBUIEOBPA30BATEJILHOM JUCUMUILINHBI

. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30BATEJILHOI
JUCHUIINHbBI

. YCJIOBUSI  PEAJIM3ALIUM  OBLIEOBPA3OBATEJILHOIA
YYEBHOM JUCLUAILIUHBI

. KOHTPOJIb MW  OHLEHKA  PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI
004.03 MATEMATHUKA

. ITPUJIOKEHMUE (TemMsbI 10KJIa10B, pedepaToB, IPOEKTOB)



1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCHUIIJIMHBI OOA.03MATEMATHUKA

1.1. MecTO IMCHMILIAHBI B CTPYKTYpe o0pa3oBaTeabHol nporpammbl CITIO

O6mieob6pazoBatenpHas auciuminaa OO/ 03 MaremaTuka sBISIETCS YacThIO
MPEAMETHON o0acTu «OO0111eCTBEHHbIE HAyKW», U3y4yaercs B
obmeoOpaszoBarenbHoM  mukie ydeOHoro 1aHa OIl  CIIO «Tpowurkoro
TEXHOJOTHYECKOro TexHukymay» 1o mpodeccun 15.01.05 Caapumk (pyuHoil u
YAaCTUYHO MEXAHM3UPOBAHHOW CBApKHU (HAIUIABKH)) C YIETOM MpOodhecCHOHATBHON
HamnpasieaHoct ®I'OC CIIO

1.2. eau u miaHupyembie pe3yJibTaThl:

1.2.1 Hean o61meo0pasoBaTebHON IMCHUILUIAHBI: CoaepkaHue

nmporpaMmbl o61eoOpazoBaTenbHol auciuminabel O0/.03 Martemartuka
HAIPaBJICHO Ha JOCTUXKEHUE PE3YJIbTATOB €€ 3YUYEHUSI B COOTBETCTBUU C
tpeboBanusmu GI'OC COO ¢ yyeTom mpodecCuoHaTbHON HAMPaBICHHOCTH
dI'OC CIIO.

Lens qucruminHabl «MaTemaTuka»: chopMUPOBATh Y 00YJIAONTUXCS 3HAHUS
U YMCHHsI B OOJIACTH TOYHBIX HAayK, HaBBIKM WX MPUMCHEHHS B TMPAKTHUECKOU
poeCCUOHATIBHON JIEATEIIbHOCTH.

1.2.2. IlnanupyemMbie pe3yJibTaThbl 0CBOCHHUS 00111€00pPa30BaTeIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mume xomnereHuuu (panee — OK) u mpodeccroHanbHble KOMIETEHIUU

(manmee — IIK) ®T'OC CIIO B cOOTHECEHHH C JIMYHOCTHBIMH, METANpPEIMETHBIMU
U MPEAMETHBIMU pe3yJbTartamu oOy4eHus 6a30BOTO YPOBHS

(manee — [1P6) ®I'OC COO npeacTaBieHbl B Ta0IUIIE:



Konx n HaumenoBanme
(popmMupyembIx

PesyabTaThl 00yyeHus1

1 2
e —— Oo0mme JucuuninHapHble

OK 01. BriOupats | JIuunocTHeie ~ pe3ynabTaThl  JMODKHBI  oTpakarh | [IPO1. Bramenwe meromamMu goKa3aTenbCTB, alropuTMaMu

CIOCOOBI pelIeHMs 3aJay | B YAaCTH: TPYJOBOTO BOCIIUTAHUS: pemieHus 3a1a4;, yMeHHE (POpMyITUpOBaTH OMpPEIeTICHHS,

npodeccuoHanbHOM - TOTOBHOCTb K TPYyHdy, OCO3HaHUE IICHHOCTH | aKCHOMBI M TEOPEMbI, MPUMEHATh MX, MPOBOAUTH

JeSTEIbHOCTH MacTepcTBa, TPY10JII00ue; JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;

MPUMEHUTEIHHO - TOTOBHOCTh K AKTUBHOMN nestensHoctu | [1P62. YMmenue omepupoBaTh MOHSATHUSMHU: CTEIEHb YHUCIA,

K pa3JInYHbIM KOHTCKCTaM

TEXHOJIOTHYECKOM W COLMAJIbHOM HaIpPaBICHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATh, IJIAaHUPOBATh H
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO J€ATEIIbHOCTD;

- MHTEpEeC K pa3IuvHbIM cdepam MpodhecCuoHaTbHON
JeATENLHOCTH/

- TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO
¥ caM00Opa30BaHMIO HAa MPOTSHKEHUU BCEH KU3HU
MeranpeaMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXKaTh:

OgsnajeHue YVHUBEPCATHHBIMH yaeOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIEHO (dhopMynupoBath
U aKTyaJu3upoBaTh  MIPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIH TIPH3HAK  WJIH
OCHOBaHUS N1 CpPaBHEHUS, KI1acCupUKaIuu
1 0000IIEeHH;

- ompeneNnsTh LETU  JIeATEIbHOCTH,  3a7aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIATH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS

jgorapupM 4YHCIa; YMEHHE BBINOJHATH  BBIYMCICHHE
3HA4YeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSIMU U
norapupmamu, Mpeodpa3oBaHuss IPOOHO-pAIIMOHATBHBIX
BBIPXKEHHUI;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMU: palldOHAIbHBIC,
UppalyoHaIbHbIE, II0Ka3aTeNbHbIE, CTETICHHBIE,
jJorapumMuyuecKue,  TPUTOHOMETPUYECKHE  ypaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

I1P65. YMeHue omnepupoBaTh MOHATHUSIMHU: pallOHAIIbHAS
¢byHKLUsA, MOKa3aTenbHas (YHKIMS, CTENEeHHas (QyHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkunu, obpaTHble (PYHKIMU; YMEHHE CTPOUTH I'paduKu
M3YYEHHbIX (QYHKIMH, HCIONb30BaTh Tpaduku IpU
U3Y4ECHHUH IIPOLIECCOB
Y 3aBHCHMOCTEH, MPU pelIeHUHU 3aJad U3 JAPYruX y4eOHBIX
IIPEIMETOB M 33Jad M3 pEaJbHOM KU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TPG6. YMeHue pemath TEKCTOBBIE 334U Pa3HBIX THIIOB (B
TOM YHCJIE€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCJIYT, HAJIOTH, 33aJaud U3




B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTH, OICHHBATH
COOTBETCTBUE PE3YIbTATOB IIENISIM, OIICHUBATH PUCKU
MOCJICICTBHI JESITEIbHOCTH

- pa3BHUBAThH KpeaTHBHOE
NIPU PEUICHUU )KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:
- BJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOU U
MPOSKTHON JCSITENLHOCTH, HAaBBIKAMHU pa3peIleHus
npo0Jem;

- CIIOCOOHOCTh u TOTOBHOCTH
K CaMOCTOSITCIbHOMY IOMCKY METOJIOB PCUICHHS

MBIIIJICHHUEC

MPAKTUYCCKUX 3ajaad, MMPUMCHCHUTIO Pa3JIMIHBIX
MCTOAOB ITO3HAHUA
- BBISBIIATD IMPUIUHHO-CJIICACTBCHHBIC CBA3U

U aKTyaJM3UpOBaTh 3aj7ayy, BbIJBUIATh TUIIOTE3y €€
pelIeHns, HaXOAUTh ApryMEHTHl Ui JOKa3aTelbCTBa
CBOMX YTBEP’KICHMI, 3a1aBaTh I1apaMETPbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATh NOJYYEHHBIE B XOJI€ PELLEHUS 3a1a4H
pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh WU3MEHEHHUE
B HOBBIX YCJIOBHUSX;

pa3pabaTbIBaTh IUIaH peleHus
C Y4eTOM aHaJlIu3a HMEIOLINXCS
Y HEMaTEpUAJIbHBIX PECYPCOB;

- yYMeThb MEpEeHOCUTb 3HaHHs B IO3HABATEIbHYIO
U TIPAKTHYECKYIO0 0071aCTH )KU3HEACSATEIbHOCTH;
- yMeTb UHTETPUPOBaTH 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, Ipe[jiaraTh OpUTrHHAIbHbBIE
MOJIXO/IbI U PELIEHUS

- CTaBUTh MNPOOJEMBl H

POOIIEMBI
MaTEepPHATBHBIX

Pa3HBIX

3aaa4yi, JOIYCKAromuc

obnmacTu  ympaBJeHHS  JIMYHBIMA W CEMCHHBIMU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMbl IO YCIOBUIO 3a/1auu,
UCCIEN0BATh  IOJYYEHHOE  pEelleHWe U OLICHUBAaTh

MPaBIONOI00HOCTD PE3YIIbTATOB;

ITPGY9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPAHHBII yrou,
CKpEIIHBAIOIINEcs psiMbIE, napauieaTbHOCTh u
MEePHEHIUKYISIPHOCTD MPSMBIX M TUIOCKOCTEH, YTOl MEXIY
OPSIMBIMU, YTONl MEXAY MPSAMOM M TIOCKOCTBIO, YIOJ
MEXy TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH,
paccTossHuE MEXIy MPSMBIMH, PACCTOSIHUE  MEXAY
MJIOCKOCTSIMU; YMEHHE MCIOJB30BaTh MPU PEIICHUM 33134
M3Y4YEeHHbIE (AaKThl U TEOpPeMbl IJIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. YMmeHue onepupoBaTh MOHITUSAMU: MHOTOTPaHHUK,
CeYeHHE MHOIOrpaHHMKaA, KyO, Mapajienenurne], Mnpu3Ma,
nupamMua, GUrypa U MOBEPXHOCTh BpallleHUs, UIUHJP,

KOHyc, 1map, cdepa, ceueHuss QUIYpbl BpalleHus,
IUIOCKOCTh, Kacaromasicss cdepbl, LWIMHIpPA, KOHYCa,
IJIOIIAJb IOBEPXHOCTHM NUPaMHUAbL, IPU3MBI, KOHYCa,

WIMHApPA, IIoaak chepbl, 00beM Kyda, MpsIMOYroJIbHOIO
napajuiejenumnea, MMpaMuIbl, IPU3MBbl, HWINHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTHU
BpalICHUs, UX CEYEHHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX  CPEACTB;  yYMECHHUE
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPAaBUIbHBIE MHOTOIPAHHUKY;

[IP611 VYmenue omepupoBaTh TMOHATHSAMHU: JBUKEHHE B
NPOCTPAHCTBE, MOAOOHbIE (UIYpHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIOMAJAEH MOBEPXHOCTEH H
00BeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1a4;

I1PG12. YMeHHE BBIUUCISATH T'€OMETPUUYECKHE BEINUYMHBI




CII0COOHOCTH ux UCIIOJIb30BAHUS
B IT03HABATCIIBHON M COIMAIbHOM MPaKTHUKE

Osnazenue YHHUBEPCATHLHBIMHU PETyJISTUBHBIMU
JCUCTBHAMHU: a) CaMOOpTraHU3aIHsL: JeTaTh
OCO3HAHHBII BBIOOpP, apryMEeHTUPOBaTh €ro, Opartb

OTBCTCTBCHHOCTD 3a PCHICHUEC

(umHa, yroj, miomaab, 00bEM, IUIOLIAAb IOBEPXHOCTH),
UCIMOJb3Ys U3yYeHHbIE (POPMYJIIBI U METOJIBI;
ITP613. YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAsS

CHCTEMA KOOpJAHWHAT, KOOPAUHATBI TOYKH, BCKTOp,
KOOpAUHATBl BCKTOpa, CKAJIAPHOC IMPOU3IBCACHHUC, YTOJ
MCXAY BCKTOpaMH, CyMMa BECKTOPOB, IIPOHU3BCACHUC
BCKTOpPa Ha YuCIIo, HaXO0OdUThb

C TOMOIIBIO HM3YYEHHBIX (DOPMYIT KOOPAUHATHI CEpEAHHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMmenue BoIOMpPATH MOAXOISAIINN U3yYEHHBIA METO/T
JUISL  PEIIeHUs] 3aJa4yd, pacro3HaBaTh MaTeMaTHYECKUE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIH B MIPUPOJIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA pPOCCUHWCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HAyKu

OK 02. Hcnoms3oBarh

COBPEMEHHBIE  CpPEICTBA
MOMCKa, aHaM3a |
UHTEpIpeTaluu
uH(popMaluuy, 51
UH(pOPMalLMOHHbIE
TEXHOJIOTHH Ut
BBITTOJIHEHUS 3aj1a4
npodecCuOHATbHON
JeSITeIbHOCTH

JImuaOCTHBIC PE3YIbTATBI AOJDKHBI OTPAXaThb B YaCTH!:
[IEHHOCTH HaY4YHOT'O MMO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOM NpPaKTUKH, OCHOBAHHOTO Ha
JManore  KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh:
OBnanenue YHUBEPCAIBLHBIMU y4eOHBIMU
MO3HABATEbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

- BJIQJCTh HABBIKAMM TOJy4YEHHUS HUHPOpPMALUU U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTECIBbHO
OCYILIECTBIISITh TOMCK, aHalU3, CHUCTEeMaTU3alUI0 U
UHTEpIIpETali0 HMH(QOPMALIUKU Pa3IMYHBIX BUAOB U
(bopM npencTaBIeHHUS;

- CO3J]aBaTh TEKCThl B Pa3IMyYHbIX (opMarax ¢ y4eTom

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (YHKIHS,
HenpepbiBHas (YHKLIMSA, T[POU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBI MHTETPAN; YMEHNE HAXOIUTh MPOU3BOIHBIC
AJIEMEHTApPHbIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepHabl; HCCIIeIOBATh
B IpOCTEMIINX ciIydasx (YHKIUMH Ha MOHOTOHHOCTb,
HAXOJUTh HANOOJBIINE U HANMEHBIINE 3HAYCHUS (PYHKIINH;

CTPOUTHh TpadUKH MHOTOYICHOB C HCIIOJIb30BaHUEM
ammapaTa =~ MaTeMaTW4ecKOro  aHalu3a,  MPUMEHSTh
HPOU3BOHYIO

MpU PEIICHWW 3a/lad Ha JIBIDKCHHE, peIllaTh MPaKTHUKO-
OpUEHTUPOBAHHBIC 33a/la4l Ha HAUOOJbIINE U HANMEHbIIINE
3HAYEHMsI, HA HAXOXKJICHNUE MTYTH, CKOPOCTH M YCKOPEHUS

[TPG6. YMeHue permath TeKCTOBBIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIE Ha TPOIEHTHI, JIOJMM M YacTU, Ha JIBIJKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33/la4dl U3
0o0acTi  ympaBleHHWS  JUYHBIMH W CEMEHHBIMH




Ha3HaueHUs WHPOpMAMM M IIeJICBOW ayAUTOpHH,
BbIOMpas ONTUMAIbHYIO (GOpMYy TPEICTaBICHUS U

BU3YaIM3aliy;
- OLIEHUBaTb  [JOCTOBEPHOCTb,  JIETMTUMHOCTh
uHpopManuy, ee COOTBETCTBUE IIPaBOBBIM
U MOPAJIbHO-3TUYECKUM HOPMaM;

- WUCHONB30BaTh  CpelICcTBa  MH(POPMAIMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pelICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHM3allUOHHBIX  337a4 €  COOJIIOJICHHEM

TpeOOBaHUN SPrOHOMUKH, TEXHHUKH OE€30IMaCHOCTH,
TUTHUEHBI, pecypcocOepeskeHusl, IPaBOBbIX U STUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;

- BIaJeTh HaBbIKAMHU pACIIO3HABAHUS U 3allUTHI

¢uHaHCAMM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEPABEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEN0BATh  IIOJYYEHHOE  PEIICHWE U OLICHUBAaTh
IIPaBJONOI00HOCTb PE3YJIbTATOB;

IIP67. VYmeHue omnepupoBaThb MOHATHSAMH: CpEJHEE
apupMeTHyecKoe, MeauaHa, HauOoJjblllee ¥ HauMEHbIlee
3HAYEHMsI, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHUE
YUCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HUHTEPIPETUPOBAThH
uHpOpMaLMIO,  TPEICTaBIEHHYHO B  Ta0iumax, Ha
quarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaabHbIX
IIPOLIECCOB

U SBJICHUH; MNpeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabsInI

U AMarpaMM; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM

uHpOpMauy, UH(POPMALMOHHOM 0e30macHOCTH | Yuclie ¢ [pUMEHEHHEeM Trpadu4eckux MeETOJOB H
JUYHOCTH AJIEKTPOHHBIX CPEACTB;
[1P614. YMmenue BoIOMpaTh NOAXOIAIINM U3yUEHHBINH METO]
JUIsl pelIeHHs 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
(bakTbI
¥ MaTeMaTHYeCKUe MOJAEIH B IPUPOAHBIX U OOIECTBEHHBIX
SABJIICHUSX, B MCKYCCTBE; YMEHHE NPHUBOJHUTH IPUMEPHI
MaTe€MaTU4YeCKUX OTKPBITUH pPOCCUHMCKOM U  MHUPOBOH
MAaTEMaTUYECKON HayKH
OK 03. [IInanupoBath | JIMuHOCTHBIE  pe3ynbTaThl  JODKHBI  oTpaxarb | IIPO1. BraneHue meromaMu 10Ka3aTeNbCTB, aIFOPUTMaMHU
" peaIn30BBIBATh | B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHns 3aaad; yMeHue (OpMyJIUpOBaTh OMNpENEICHHUS,
COOCTBEHHOE - cOpMHPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHMS, | aKCMOMBI M  TEOPEMbI, IPHUMEHATh HX, IPOBOJIUTH
npogecCuoHaIbHOE JTUYECKOT0 MOBEICHHUS, JIOKa3aTeJIbHbIE PACCYKIEHUS B XOJ€ pELICHUs 3a/1a4;

U JIMYHOCTHOE DPAa3BHUTHE,
IPeINPUHIMATENBCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHOM
chepe, UCIIONIb30BATh
3HAHUS 1O  NPABOBOMU

- CHOCOOHOCTh OIICHUBATH CUTYAIlMI0 W TPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U IICHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaga B
YCTOHYHMBOTO OyIyIIEro;

- OTBCTCTBCHHOC OTHOMICHHUC K CBOMM POJUTCIIIM H

HOCTPOCHHUE

[1P64. VYmenue omnepupoBaThb MOHATUSAMH: (YHKIHA,
HenpepblBHasE (QyHKIUS, NPOU3BOAHAs, IepBooOpa3Has,
OINPEEIICHHBIM NHTErpall; yMEHUE HAXOANUTh IIPOU3BOHbBIE
JJIEMEHTapHbIX  (QYHKUUN,  HCIONB3ysd  CIpaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyqasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAaMOOJbIINE U HAUMEHbIINE




u (uHaHCOBOH
IrPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

(W) ApyruM 4YjeHaM CEeMbH, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPHUHATUSI IIEHHOCTEW CEeMEWHOM
)KU3HU B COOTBETCTBHM C TPAAUIUSIMU HApPOIOB
Poccuu;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
Osgnagenue YHUBEPCAIbHBIMU pEeryJIaTUBHBIMU
JIEHCTBHUSMU:

a) cCaMOOpTaHM3aIINs:

- CaMOCTOSITEJIBHO OCYIIECTBISATh IO3HABATEIbHYIO
JEATEeIbHOCTh, BBIABIATH NPOOJEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBCHHEIC 3aJ]a4n B
o0pazoBaTe/lbHONW  JCATEIBHOCTH W KU3HEHHBIX
CUTyallUsiX;  CAaMOCTOSITEJIbHO  COCTAaBJSATH  IUIAH
pelieHus npoOIeMbl ¢ Y4eTOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHHI; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM;

croco0cTBOBaTh  (POPMHPOBAHUIO U IPOSBICHUIO
HIMPOKON SPYIAUIIMM B pa3HbIX O0OJAcTSIX 3HaHUH,
MOCTOSIHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIB30BaTh  MPHEMbl  peQuIeKCHH s
CUTYaIlH, BLIOOPA BEPHOTO PEIICHHUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH
pelieHus 1Mo UX CHIKEHUIO;

B) OMOIMOHAIBHBIM HWHTEJUICKT,
c(hopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAILIMM, BKIIIOYAIOIIEH CTpEeMIICHUE K
JIOCTHIKEHUIO LeIu 4 ycrexy, OIITHIMHU3M,
WHULUATUBHOCTb, YMEHHE JIeWCTBOBAaThb, HCXOAS U3
CBOHX BO3MOKHOCTEH;

- DMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh IIOHMMATh
SOMOITMOHAIIPHOE COCTOSIHUE NIPYTUX, YYWUTHIBATH €r0

OLCHKHU

npe;[nonaralomnﬁ

3HA4YeHUs (QYHKUUH; CTPOUTH TpadUKd MHOTOUYIEHOB C
UCIIOJIb30BAaHUEM armrmapaTa MaTeMaTH4eCKOro aHaJM3a;
MPUMCHSITh MIPOU3BOIHYIO
IpU peUIeHUH 3aJad Ha JBUKCHHE, pellaTb IpPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4M HA HauOOJIbIINE U HAMMEHBIINE
3HAYEHUS, HA HAXO0XICHUE IIyTH, CKOPOCTU U YCKOPEHUS
ITPGS. YMeHue omnepupoBaTh MOHATHSIMHU: paldOHAIbHAs
byHKIMS, MOKazarenabHas (PyHKIUSA, CTeTeHHas (YHKIIHS,
JorapupmMuIecKas byHKIMS, TPUTOHOMETPHUYECKHE
byHkIMKM, oOpaTHbie (QYHKIUH; YMEHUE CTPOUTH IpaduKH
WU3YYCHHBIX  (YHKIHWHA, HWCIONB30BaTh TpaduKd IpU
U3Y4YECHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, TPU PEIICHUH 3a]a4 U3 APYrHX y4eOHBIX
OpeIMETOB W 3aJad M3 peallbHOM KHU3HU; BBIPAXKAaTh
(dbopMyTaMu 3aBUCIMOCTH MEX/y BETHUYNHAMU;

[TP66. YMeHue permath TEKCTOBBIE 3314l Pa3HBIX TUIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, OJM M YacTH, Ha IBIKEHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HAJOTH, 33Jaud U3

objmacT  ympaBieHHS  JIMYHBIMU M CEeMEWHBIMU
¢uHaHCAMM);  COCTaBJIATh  BBIPAKEHHs,  ypaBHEHHS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 3a/auH,
UCCIENOBATh  IIOJYYEHHOE  PEIICHWE U OLICHWBAaTh
IPaBJONOI00HOCTb PE3YJIBTATOB;

[TP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpeaHEe

apudmernyeckoe, MenuaHa, HauOONbIIee W HAWMEHBIICE
3HAYEHUS, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
YHUCIIOBOTO HAOOpa; YMEHHUE M3BJICKATh, HHTEPIPETHPOBATH
uH(pOpMaIlMIO, TPEICTaBICHHYHO B  Tabmumax, Ha
JUarpammax, rpadukax, OTpa)karonlyro CBOWCTBA peallbHBIX
MIPOIIECCOB

W SBIICHUH; NPEJICTABIATh HHPOPMAIMIO C ITOMOIIBIO
Ta0JIHIL

W JWarpaMm; HCCJIEJOBAaTh CTAaTHCTHUYSCKUE JAHHBIC, B TOM




IIPU OCYILECTBICHUM KOMMYHUKAIUH, CIIOCOOHOCTh K
COUYYBCTBMIO U CONEPEIKUBAHUIO;
- COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

BBICTPaWBaTh OTHOUICHHUS C JPYTMMH JIIOJIbMH,
3a00TUTBCSI, TPOSBIATH HWHTEPEC M paspeliarhb
KOH(JIUKTBI

qyuciae C TpPUMEHEHHEM TpapHUuecKux METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMU: CITyYalHBIN OIBIT
U cIy4ailHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C HCIOJIB30BAHUEM
rpaMuecKux METOJIOB; MPUMEHSTH (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl IpU pELIEHUH 3ajjady; OLIEHUBATh BEPOSATHOCTHU
peanbHBIX  COOBITHI; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMU; YMEHHME IPUBOAUTH IPUMEPBI IPOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX

U OOILECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMA U3YUEHHBINH METO/]
JUIsL pelIeHHs 3aJadyd, pPAcllo3HaBaTb MaTEMaTHYECKHE
(baKTbI

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME MPUBOAUTH MPUMEPHI
MaTe€MaTU4YeCKUX OTKPBITUA pPOCCUHMCKOW U  MHUPOBOU
MAaTEMaTUYECKON HAayKH

OK 04. DddextuBHO
B3alMOJICCTBOBATE

U paboTaTh B KOJIJIEKTUBE
1 KOMaHe

JInyHOCTHBIE pe3ynbTaThl JOHKHBI OTpakaTb B YAaCTH:
LIEHHOCTH HAy4YHOr0 MO3HAHMS: OCO3HAHWE IEHHOCTH
HAay4YHOM JESATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
MPOEKTHYKD M  HCCIEAOBATEIbCKYIO JIESTEIbHOCTD
WHJIUBUJIyaJIbHO U B TPYIIIIE

MertanpeameTHble pe3yabTaThl T0JKHBI OTPaXKaTh:
OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHAs JICSITEIIbHOCTD:

- TMOHMMAaTh ¥  WCIOJB30BaTh  MPEUMYIIECTBA
KOMaHJAHOW ¥ WHIMBUyaIbHOU paboThI;

- TMPUHUMATh TEJIM COBMECTHOW JEeATEIHHOCTH,
OpraHU30BBIBaTh U KOOPJWHUPOBATH JIEUCTBUS IO €€
JNOCTHKEHUIO: COCTaBJIISITh IJIaH JEeWCTBUM,

[1P61. Bnagenue MeToamMM J0Ka3aTeNbCTB, arOpUTMAMU
pelieHns 3aaad; yMmMeHue (OopMyJIUpOBaTh ONpPENEICHHUS,
AKCUOMBI U TEOPEMBI, IIPUMEHATb UX, IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XOJ€ PELICHUs 3a/1a4;
[TP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpeIHEe
apumernyeckoe, MeauaHa, HauOoJblllee U HAaWMEHbLIEe
3HAYEHMs, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKIIOHEHUE
YHUCIIOBOTO Ha0Opa; yMeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiuuax, Ha
auarpammax, rpadukax, OTpa)xaromryro CBOMCTBA pealbHbIX
IIPOLIECCOB

U SBJIEHUH; NPEICTaBIATh HHPOPMAIMIO C IOMOIIbIO
TaOJINILL

Y MarpaMM; MCCJIEIOBAaTh CTaTHUCTUYECKHE JIAHHBIE, B TOM




pacupenensiaTb poiau C y4eTOM MHEHMH YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;
- KOOPJMHHUPOBATH u BBIIIOJIHATH
B YCIOBUSIX peanabHOoro,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
- OCYUIECTBIIITh ~ TO3UTHBHOE  CTPATErMYECKOE
MOBEJCHUE B PAa3JIUYHBIX CHUTYyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.
OsnaneHue YHUBEPCATbHBIMHU peryJIsSTUBHBIMH
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apIYMEHTbI JPYTUX JIFOAEH MpU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- MpU3HaBaTh CBOE MPABO U IPaBO JPYTux JIIOAECH Ha
OIINOKH;

pabory
BUPTYaJIBHOTO

qyuciae C TpPUMEHEHHEM TpapHUuecKux METOJ0B U
3JIEKTPOHHBIX CPEJCTB;

[1PG8. YMenue onepupoBaTh MOHATUSIMU: CIyYalHBINA OMBIT
U cIy4ailHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
YMEHHE BBIUUCIATH BEPOSATHOCTH C HCIOJIb30BaHUEM
rpaMuecKux METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl IpU pELIEHUH 3ajjady; OLIEHUBATh BEPOSATHOCTHU
peanbHBIX  COOBITHI; 3HAKOMCTBO CO  CIyYalHBIMH
BEIMYMHAMU; yYMEHHE MPHUBOAMTH IPUMEPHI IMPOSBICHUSA
3aKOHa 00IBbIINX qHCcen B MPUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMA U3YUEHHBINH METO/]
JUIs pEeUIeHus 3aJadyd, paclo3HaBaTh MaTeMaTHYecKHe

(baKTbI

- pa3BHUBaTh CHOCOOHOCTH, ~ NOHMMATh  MHUpP | U MaTeMaTHYeCKHE MOJAENU B MPUPOAHBIX M OOIIECTBEHHBIX
C IO3ULAN JPYroro 4ejJoBeKa ABJIICHUSX, B MCKYCCTBE; YMEHHE IPHUBOJHUTH IIPUMEPHI
MaTe€MaTU4YeCKUX OTKPBITUA pPOCCUHMCKOW U  MHUPOBOH
MAaTEMaTUYECKON HAayKH
OK 05. OcymectBnsaTth | JINYHOCTHBIE — pe3ynbTaThl  JODKHBI  oTpaxkarh | [IPO1. BraneHue meromaMu 10Ka3aTelbCTB, alrOPUTMaMHU
YCTHYI0O M THHMCBMEHHYIO | B YacCTH: 3CTETHYECKOTO BOCIIUTAHUSA: pelieHns 3aaad; yMmMeHue (OopMyJIUpOBaTh ONpPENEICHHUS,
KOMMYHUKAIUIO - 5CTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUasl OCTETUKY | aKCUOMBI M TEOPEMBI, IPUMEHATbH HX, IPOBOJIUTH
Ha roCy/1lapCTBEHHOM | ObITa, HAYYHOTO U TEXHHYECKOrO0 TBOPYECTBA, CIIOPTA, | JOKAa3aTeNbHbIE PACCYKICHUS B XOJ€ PEIlIeHUs 3aj1ay;
SI3BIKE Poccwiickoii | Tpyna u o0IIeCTBEHHBIX OTHOIICHHIA; [TPG6. YMeHue pemath TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B
Qenepaliii ¢ Y4E€TOM | - CIOCOOHOCTh BOCHPHHMMATH pa3IUYHbIE BHUJBI | TOM 4YHCIE Ha MPOIEHTHI, JTOJM W 4YacTH, Ha JBHKEHUE,
ocoOeHHoCTeH UCKYCCTBa, TpPaJAWLUUMU M  TBOPUECTBO  CBOEro | paboOTy, CTOUMOCTh TOBAapOB M YCIYT, HAJOTH, 3a/Ja4d W3
COLIMAIBHOTO W JIpyrux HapoJOB, OIIyIIaTh SMOLMOHAIbHOE | O0NacTH  yNpaBiIeHUS  JMYHBIMH U CeMEHHBIMU
51 KYJIBTYPHOTO | BO3JEHCTBHE UCKYCCTBA, dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
KOHTEKCTa - yOeXxJeHHOCTb B 3HAYUMOCTU JJs JIMYHOCTH | HEpaBEHCTBA M UX CHCTEMbl IO YCJIOBHIO 3aJayd,
U 00IleCTBa OTEYECTBEHHOIO W MHPOBOIO MCKYCCTBa, | MCCIEIOBATh  MOJYYEHHOE  pelleHHe U  OLICHUBATh

STHUYECKHUX KYJBTYPHBIX
Y HapOJHOT'O TBOPYECTBA
MeranpeaMeTHbIe Pe3ybTaThl JOJKHBI OTpaXKaTh:

TpaauLIAA

MPaBI0N0I00HOCTh PE3yNIbTAaTOB;
[TPGS8. YMeHue onepupoBaTh NOHITUSIMHU: CTyYaiHBINA OTIBIT
U CIIyJaitHo€ COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS;




OBnaseHre YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYUIECTBISATH
BO Bcex cdepax KU3HH;

- pacmo3HaBaTh HEBEpOAbHBIE CpEACTBA OOIICHUS,
IMOHUMATh 3HAYEHHUE COLIMaIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYyalui
U CMATYATh KOH(QIUKTHI;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUs
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

KOMMYHUKaIIUA

YMEHHME BBIUUCISTH BEPOATHOCTb C HCIOJIB30BAHUEM
rpaMuecKux METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl |
dopMynbl IpU PELIEHUH 3ajjad; OLIEHUBAThb BEPOSATHOCTHU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPBI IPOSBICHUS
3aKOHa OonbIIMX qucen B IIPUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINH METO
JUIsl pelIeHHs 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
(baKThbI

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME NPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUHCKOM W  MHUPOBOM
MAaTEMaTUYECKON HayK1

OK 06. [IposBnsaTh
TPaKIaHCKO-
NaTPUOTUYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE  IIOBEJIEHUE

Ha OCHOBE POCCHUHCKHX
JTlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIIE
C y4eToM TapMOHHM3aluU
MEKHALIMOHAJIbHBIX

U MEXPEeTUTHO3HbIX
OTHOLICHUH, TPUMEHSATH
CTaH/apThI
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JIn4yHOCTHBIC PE3YJIbTAThL JOJI2KHBI OTpaXaTb
B 4aCTH:

- TpaxJ1aHCKOT'O BOCIIUTAaHUA: IIPUHATHC
TPAAUIUOHHBIX HAIMOHAJIBHBIX, O6HI€‘I€J'IOB€‘-I€CKI/IX
TYMaHHUCTUYCCKUX

H IECMOKPAaTUICCKHUX HGHHOCTeﬁ;

-IIaTPUOTHUYCCKOT'O BOCIIMTAHUS:

OEHHOCTHOC OTHOILICHHEC K TOCYydapCTBECHHBIM

CHMBOJIaM, UCTOPUYECKOMY U NPUPOJHOMY HACIEIUIO,
MMaMSITHUKaM, TpaguLHSIM HapoJ0B Poccun,
JocTikeHusIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

MeranpeameTHble pe3yJbTaThl JOJKHBI  OTpaXkaTb:
OsgnageHue YHUBEPCATHHBIMHU PETYISITUBHBIMU
JEUCTBUSIMU:

B) OMOIMOHAJIBHBIA HWHTEIUICKT, MPEATIOIararoinil
c(hOpMUPOBAHHOCTE:

--CaMOCO3HAaHU, BKJIFOYAOIIETO CIIOCOOHOCTH

[1PG1. Bnajgenue mMeTogamMu J10Ka3aTeibCTB, aIrOpUTMaMU
pemieHust 3aaad; ymMeHue (HOpMyIUpoOBaTh OMMpeaeTCHNUs,
aKCMOMBI ¥  TEOpPEeMbl, NPUMEHATH WX, MPOBOIUTH
JIOKa3aTeJIbHbIC PACCYXKIEHHUS B XO/I€ PEIICHUs 3a/1a4;

[TP66. YMeHue pemath TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIE Ha TMPOIEHTHI, IOJIM W YacTH, Ha JBIKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33/la4dl U3

objmacTy  ympaBieHHS  JIMYHBIMU M CEeMEWHBIMU
¢uHaHCAMHM);  COCTaBJIATh  BBIPAKEHHS,  ypaBHEHMS,
HEPaBEHCTBA M HMX CHUCTEMBI 110 YCIOBHIO 3a/auH,
UCCIENOBATh  IIOJIyYEHHOE  PEIICHWE U OLICHUBAaTh
IIPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSMH: CpeIHEe

apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbIIEe
3HAUEHMS, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBOTO HaOOpa; yMeHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiunax, Ha
Juarpammax, rpadukax, OTpa)xaronlylo CBOMCTBA peabHbIX




IIOHUMAaTb CBO€ SMOLMOHAIBHOE COCTOSHHUE, BUJACTH
HalpaBJIEHUs] Pa3BUTHS COOCTBEHHOM 3MOIMOHAJIbHON
cdepsl, OBITH YBEpEHHBIM B cebe;

- CaMOpETyIUpPOBAHM, BKIIOUYAIOILIET0 CAMOKOHTPOIIb,
yMEHUE IIPUHUMAThb OTBETCTBEHHOCTb 3a CBOE
[IOBEJCHHUE, CIIOCOOHOCTb aZanTUpOBaThC K
HMOIMOHAIBHBIM U3MEHEHUSIM M TPOSBISATH THOKOCTH,
OBITb OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHMBAlLlMM, BKJIKOYAIOLIEH CTPEMIICHHE
K JOCTHXEHHUIO LEIM U  YCIeXy, ONTUMU3M,
MHULUATUBHOCTb, YMEHHE JIEUCTBOBAaTb, HCXOISA H3
CBOMX BO3MOXKHOCTEM;

- OMIATWHW, BKJIIOYAIONIEH CHOCOOHOCTh TIOHUMATH
SMOLMOHAJIIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH €TI0
IIPU OCYILECTBICHUM KOMMYHUKAIIUH, CIIOCOOHOCTH K
COYYBCTBMIO U COIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH
BBICTPAUBATh OTHOLLIEHHUS
C APYTUMHU JIIOJbMU, 3a00TUTHCS, IPOSBIATH UHTEPEC U
paspeniatb KOHQJIUKTHI

IIPOLIECCOB

U SBJIECHUH; MNpEeACTaBIATh HHPOPMALHUIO C TOMOIIBIO
TabIHI

U AMarpaMM; MCCIEN0BaTh CTaTUCTUYECKUE AAHHBIC, B TOM
qyuciae C TpPUMEHEHHEM TpapHUuecKux METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMU: CITyYalHBIN OIBIT
U ciay4ailHOe COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C HCIOJIb30BAHUEM
rpaMuecKux METOJIOB; MPUMEHTh (POPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMynbl IpU pELIEHUU 3ajady; OLIEHUBATh BEPOSATHOCTHU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMU; YMEHHME IPUBOAUTH IPUMEPBI IPOSBICHUS
3aKOHA 00IbIINX qucesn B IIPUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIOMpPATh NOIXOIAIINMA U3yYEHHBINH METO/]
JUIsl pelIeHHs 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
(bakTbI

¥ MaTeMaTHYeCKUe MOJAEIH B IPUPOAHBIX U OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME MPUBOAUTH MPUMEPHI
MaTe€MaTU4eCKUX OTKPBITUH pPOCCUHMCKOW H  MHUPOBOHU
MAaTEMaTUYECKON HayKH

OK 07. CopeiicTBoBaTh

COXpaHEHHIO
OKpYKaroIien Cpenbl,
pecypcocOepekeHuIo,

MPUMEHSITh 3HAHUSA

00 H3MEHEHWM KJIuMarTa,
NPUHIUIBL  OSPEIKITMBOTO
IPOM3BOJICTBA,

3¢ eKkTHBHO AeicTBOBAThH
B Ype3BbIYaTHBIX

JIngHOCTHBIE ~ PE3yNBTATBl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AKTMBHOE HEIPUATUE NEUCTBUH, NMPUHOCSIIIUX BPEX
OKpYKarollleu cpee;

- YMEHHME  IIPOrHO3UPOBATH
JKOJIOTHYECKHE  IOCIEACTBUS
JIEMCTBUM, IPEAOTBPALLATD UX;

- pacHIMpEHHE ONBITA JEATEIBHOCTH 3KOJIOTMYECKOU
HaIIPaBJICHHOCTY;
MeranpeaMeTHble  pe3yJIbTaThl

OTpaXxXaTb

HeOJIaronpusITHbIE
MpEeATPUHIMAEMBIX

JOJDKHBI  OTpaXaThb:

[1P61. Bnanenue MeToamMM J0Ka3aTeNbCTB, aIrOpUTMAMU
pelieHns 3aaad; yMeHue (OpMyJIUpOBaTh OMNpENEICHHUS,
aKCUOMBl M  TEOpPEMBI, NPUMEHATH UX, IPOBOIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XOJ€ PEIIeHUs 3a/]1a4;

[1P64.  YmeHue omnepupoBaTh TMOHATUAMHU: (YHKIHA,
HenpepblBHasE (QyHKIUS, NPOU3BOAHAs, IepBooOpa3Has,
OINPEEIICHHBIM NHTErpall; yMEHUE HAXOANUTh IIPOU3BOHbBIE
AJIEMEHTapHbIX  (QYHKIUH,  HCIOJIB3YSd  CIpPaBOYHbBIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CIydasX (yHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAaMOOJbIINE U HAUMEHbIINE




CUTyalusax

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSMU:

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- pa3pabaTbiBaTh  IUIaH  pEHICHUS  IPOOJIEMBI
C YYeTOM aHajdu3a WMCIOIIUXCS MaTepHabHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISITH IIeJICHATIPABICHHBINA MMOUCK TMEpPeHoca
CpeICTB u croco6oB JeNCTBUS
B MPO(ECCUOHAIBHYIO CPELY;

- yYMeThb MEpPEeHOCHTh 3HaHHS B TO3HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;
OBnaneHve yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) cOBMECTHAs ICITEIIbHOCTD:

- TpeyiaraTh HOBBIE MPOCKTHI, OICHUBATH HJICH
C MO3UIUU HOBU3HBI, OPUTUHAJIHHOCTH, MPAKTHUECKON
3HAYUMOCTH;

OsnasieHue YHUBEPCATbHBIMU PETYJIATUBHBIMH
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JaBaTb OICHKY HOBBIM CHTYyalldsiM, BHOCHTH

KOPPEKTHUBBI B IESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaToB LEIIM

3HA4YeHUs (QYHKUUH; CTPOUTH TpadUKd MHOTOUYIEHOB C
UCIIOJIb30BAaHUEM armrmapaTa MaTeMaTH4eCKOro aHaJM3a;
OPUMEHSATh [MPOU3BOJAHYI0O TMPH pPEUICHHHM 337ad Ha
JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H HA
HanOoONbIINE ¥ HAWMEHBIIUE 3HAYCHUS, HAa HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS

ITPGS. YMeHue omnepupoBaTh MOHATHSIMHU: paldOHAIbHAs
byHKIMS, MOKazarenabHas (PyHKIUSA, CTeTeHHas (YHKIIHS,
JorapupmMuIecKas byHKIMS, TPUTOHOMETPHUYECKHUE
byHkMM, oopaTHble (YHKUIUHU; YMEHUE CTPOUTH rpadpuxu
WU3YYCHHBIX  (YHKIHWHA, HWCIONB30BaTh TpaduKd IpU
U3Y4YECHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, TPU PEIICHUH 3a]a4 U3 APYrHX y4eOHBIX
OpeIMETOB W 3aJad M3 peallbHOM KHU3HU; BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

[TPG6. YMeHue peniath TEKCTOBBIE 334U Pa3HBIX THIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, OJM M YacTH, Ha IBIKEHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HAJOTH, 33Jaud U3

obmacTi  ympaBleHUS  JUYHBIMU U CEMEHHBIMHU
¢buHaHCAMM);  COCTaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpAaBEHCTBA M WX CHUCTEMbl IO YCIOBHUIO 33J1ayH,
HCCIIEIOBATh  IOJIYYEHHOE  PEUIEHWEe U OLECHUBATh

IPaBJONOI00HOCTb PE3YJIBTATOB;

[1P614. YMeHue BbIOMpaTh MOAXOIAIINN N3YYSHHBIH METO
JUIL  PELICHHs] 3aJa4d, paclo3HaBaTb MaTEeMaTUYECKHE
(bakThbI

U MaTeMaTU4YeCKHUe MOJIENHU B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHME IIPUBOAUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA pPOCCUHWCKOM W  MHPOBOH
MAaTEMaTU4YECKON HAyKu

[IK 1.1. Yurare ueprexu

cpenHen
CJIOKHBIX

CIIOKHOCTU U
CBapHBIX

UIP 25 - uHTepec K pa3inuyuHbIM chepam
podeccnoHanbHOM e TEeNbHOCTH, YMEHHE COBEPILIATh
O0CO3HaHHBIN BeIOOP Oyayiel npodeccuu u

[1PG09-ymeTh onepupoBaTh MOHATHAMH: TOUKA, psiMas,
[JIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKpELIMBAOIINECS NPAMBIE, TaPAIIIEIBHOCTD U




METaJJIOKOHCTPYKLIMM.

[pEATM30BBIBATH COOCTBEHHBIC KU3HEHHBIC TITAHBI

MPII 01- camocTosITeTbHO (OPMYIUPOBATH U
AKTyaJTU3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

MPII 16 - ocyniecTBIATh LieJ€HANPABICHHbBIN TOUCK
[IepeHoca CpeICTB U CIIOCOOOB ICHCTBHS B
podeccnoHanbHyI0 cpeay:

MPK 08 — npyHUMATh 11€JIM COBMECTHOM JI€SITEILHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JECHCTBHUS I10 €€

[POJIN C y4CTOM MHEHUH Y49aCTHUKOB, O6cy)K,I[aTb
IPE3YJIbTAThI COBMECTHOM pa6OTBI;

JTOCTHMOKCHHUIO: COCTABJIATH I1JIaH HeﬁCTBHﬁ, pacipeacisiTb

MePICHINKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJl MEXKTY
[PSMBIMU, YTOJI MEXKTY MPSIMOU U TIOCKOCTBIO, YTOJ MEXKITY
[JIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH,
PACcCTOSTHUE MEXKY MPSIMBIMU, PACCTOSTHIE MEXTY
[JIOCKOCTSIMHU; - YMETh UCIOJIb30BaTh MIPH PEIICHUH 3a71a4
M3Y4YCHHBIE (PAKThI U TEOPEMBI TUTAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA.
[1P6G10-ymeTh onepupoBaTh MOHSATHSIMHA: MHOTOIPaHHHK,
CeueHHEe MHOTOTpaHHKKA, Ky0, TapaljIeNeuIe]], pu3Ma,
nupamuia, Gurypa u oBEpXHOCTh BPAIICHUS, IIMITHHID,
KOHYC, I1ap, cepa, ceueHusi (QUTypbl BpaleHsl, IIIOCKOCTb,
Kacarolascsi cepsl, IUIUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTH MTUPAMHU/IbI, TIPU3MBI, KOHYCa, HIHHIPA,
rIomaib chepbl, 00beM KyOa, MPsIMOYTOIHHOTO
napaiesenune/1a, TUpaMuIbl, TPU3MBI, IIWIKHAPA, KOHYCa,
[1apa; yMeHrue n300pakxaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpAIICHUS, UX CEUCHHSI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U DJICKTPOHHBIX CPEJICTB;

[1K 1.5 BemonnsaTe cOopKy
1 IOJITOTOBKY 3JIEMEHTOB
KOHCTPYKLIUHU O] CBAPKY

UIP 25 - uHTepec K pa3nuuHbIM chepam
[podeCCHOHATBLHOM 1EATENIbHOCTH, YMEHUE COBEPIIATh
O0CO3HaHHBIN BBIOOp Oynyiel mpodeccuu u
[peaJIn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHbI
MPII 01- camocTtosiTenbHO (GOpMYIUPOBATH U
AKTyaJIM3MpOBATh IPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

MPII07- pa3BuBaTh KpeaTUBHOE MBILLUIEHUE ITPU
PELICHUH KU3HEHHBIX NPOo0IIeM;

[IPG11-ymeTs omepupoBaTh MOHATHSMH: JBH)KEHUE B
pOCTpaHCTBE, MOJ00HBIE (QUIypsl B  MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOLIEHWE IUIOLAAECH IIOBEPXHOCTEN U

00BeMOB MOJOOHBIX GUTYp MPH PELICHUHN 3a]1aY;
[1P612-yMeTh BBIYMCIATH TEOMETPUUECKHE BEIMUMHBI (JJTUHA,
yroJ, IJoUaab, 00beM, IUIOIIAb MOBEPXHOCTH), UCIOIb3YS
M3Y4YEeHHbIE (POPMYJIIBI U METOBI.




2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bun yueOHoii padoThI

Oovem uacos

OO0pa3oBaTesibHasi HATPY3Ka (Bcero) 306
CamocrosiTesibHAs padoTa
Y4eOHass Harpy3ka BO B3aMMOJCHCTBHHM € IpernoaaBaTeieM 288
(Bcero)
B TOM YHCJIE:
1abopaTopHbIE 3aHATHUS
NPaKTHYECKHUE 3aHATHUS 38
[IpodeccroHalbHO OPUEHTUPOBAHHOE COACPKAHHE
B TOM YHCJIE:
TEOPETHYECKOE 00yUEHUE 250
npaktuyeckoe o0ydenus (Ilogroroska) 96
CamocTosiTenbHas paboTa o0y4daromierocs (BCero) 0
B TOM YHCJIE:
caMmocCTosiTeNIbHAsT paboTa HaJl MHAWBHIYAJIbHBIM MPOEKTOM (eCiu
IPEIYCMOTPEHO)
Koncynpranuu 12
Hmoeosas ammecmayus 6 popme  IK3amena 6




2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TN CIUTIIHHBI

Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHATILHO

HanmenoBaHue pa3jiesioB u 3 . | O0bem | @opmMupyembie
Tem OpPUEHTHPOBaHHOeE)’, 1a00paTOPHbIE U NPAKTHYECKHE 3aHATHUS, NPUKJIATHOI wacoB | KOMNETeHIHHN
MOYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe coJep/kaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20

Tema 1.1. Coneprxkanne yueOHOro Marepuania 2

Llens u 3amaum mareMaTwku | Llens W 3amauM MaTeMaTWKH NPH OCBOCHHWM CIICIMALHOCTH. ba3oBble 3HAHUS U

npu OCBOEHHUH | yMEHHUS M0 MaTeMaTUKe B MPO(EeCcCHOHANBLHON U B MOBCEAHEBHON JESATEIHLHOCTH.

CIICIMAIbHOCTH. MHOXeCTBO, OIepalMd HaJ MHOXECTBAMHU, JuarpaMmbl  Diliepa-BenHna.

MHoOXecTBa U JIOTUKa Hcnonp30BaHne TEOPETHKO-MHOKECTBEHHOT'O arllapara JJis ONMHCaHUS pPeabHBIX OK-01, OK-02,
IIPOLIECCOB U SIBJICHUH B TPO(HECCHOHALHOM IEATEIFHOCTH, TP PEIICHUH 3a/1a4 U3 OK-03, OK-04,
JPYTUX JUCHUTUINH OK-05, OK-06,

Tema 1.2. Coneprkanne yueOHOro MaTepuana 1 OK-07

Yucna v BEIYUCICHUS Harypanbnble u niensie yncna. [Ipuznaku qenumoctu nensix yucen. PanmoHanbHbie IK 1.1
yycina. OOBIKHOBEHHBIE W  JECATHYHbIE JpoOH, NPOLEHTHl, OECKOHEUHBIE [IK' 1.5
nepuoandeckue Apodu. ApudmeTnueckrue onepaluy ¢ pardoHaIbHBIMUA YUCIIAMU,
npeoOpa3oBaHMs YHCIOBBIX BhIpaxeHUH. JleiicTBUTEIbHBIC Ynciia. PalinoHanbpHbIe U
UppalMoHaNbHbIe 4YHcla. ApUPMETHYECKHE ONepanuud ¢ JACHCTBUTEIHHBIMU
yucaamu. [IpuOnmkEHHbIE BBIUMCICHUS], IPAaBUIa OKPYTJIEHUS, IPUKUKA U OLlEHKa
pe3ynbTaTa BRIYUCICHUN
IIpakTuyeckoe 3ansitue Nel"JleiicTBUs C JACUCTBUTENBHBIMH U JAPOOHBIMH 1
yuciaamu"

Tewma 1.3. Coneprxkanne y4eOHOT0 MaTepuania 2

Toxnectsa u | ToxxaecTBa W TOXAECTBEHHBbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUS.

TOXIECTBEHHBIE HepaBseHnctBo, penieHue HepaBeHCTBA. Meton MHTepBanoB. Pemenue nensix u

npeoOpazoBaHus Y paBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI

IpoOHO-pallMOHATIBHBIX YpaBHEHHH M HepaBeHCTB. [IpuMeHeHue ypaBHEHUH H
HEPAaBEHCTB K PEIICHHI0 MaTeMaTHYeCKUX 3a7ad U 3a/]ay U3 Pa3InyHbIX olnactei
HAYKU U peasibHOU *U3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAIbHBIX YPaBHEHUN U




HepaBeHCTB. CHUCTEMBbl JIMHEMHBIX ypaBHEHMH. PeleHue npukiIagHblX 3ajad ¢
IIOMOULIBIO CUCTEMBI JINHEHHBIX YPaBHEHUN

IIpakTuyeckoe 3ansitue Ne2 Pemenue 1enbix U JIpOOHO-PAIIMOHATBHBIX
YpaBHEHU U HEPABEHCTB.

Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJAepPKaHue (Colep:KaHMe MPUKJIATHOIO

[IpouieHTHBIE ~ BBIYMCIICHHS | MOTYJIsI)

B npodeccuoHanbHbIX | [IpuMenenne qpoOeii ¥ MPOLEHTOB ISl PELICHHS TPUKIIAAHBIX 33/1a4 U3 Pa3IUYHBIX

3aza4ax oTpaciiedl 3HaHUW W peanbHOM >Ku3HU. [IpuOIKEHHBIE BBIYMCICHUS, TpaBHUIIA
OKpYTJICHUS, TPUKHUIKA W OICHKAa pe3ysibTara BBIYHMCICHUN. PaszHble crocoObl
BBIUMCIICHUS MPOLEHTOB. [IponieHTHBIE BBIYMCICHNS B TPOPECCUOHATIBHBIX 3a1auax.
[IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a4a4 U 3a/1a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaJlbHON KU3HU
IIpakTnueckoe 3ansaTue Ne3 «IIpocTbie NPOIIEHTHHIE BBIYUCIICHUS B
poeCCUOHATIBHBIX 3a/1auax»
IIpakTnueckoe 3ansitue Ne4 «[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELLICHUIO
MaTEeMaTHYECKUX 3a1au»

Tema 1.5. Conepxanue yueOHOro MaTepuaia

[TocnenoBarenpHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IocienoBaTeabHOCTel. MOHOTOHHBIE

U IIPOTPECCUU MoCJeI0BaTeNbHOCTH.  ApudMeTHueckass W TeoMeTpUyecKkas  MpPOrpecCHH.

beckoneuno yObIBaromias reomerpuueckas mporpeccus. Cymma OECKOHEUHO
yObIBaroleil reomerpuueckoil mporpeccur. PopMmyna CIOXKHBIX HPOLIEHTOB.
Hcnonb3oBaHue mporpeccud s peUIeHHs] pealibHbIX 3a7ad MPUKIATHOTO
XapakTepa

Tema 1.6.
OyHKMU 1 rpahuku

Coneprxkanne yueOHOro Marepuania

Oynkius, crnocodsl 3amanus pyHkuuu. ['paduk dyHkuuu. B3anmuHo oOpaTHBIE
¢yakuu. OOnacTh oOmpeneseHrus W MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu
¢ynkuuu. [TpoMexyTKH 3HaKONMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU

IIpakTnueckoe 3ansaTHe NeS «DyHKIIUU U UX TpadUKI»

Tewma 1.7.
BxonHO# KOHTPOJIB

Copep:xanne yueOHOTo MaTepuana

Breruucnenuss um  mpeoOpa3zoBaHus.
DyHKIMY U TpaQuKH

VYpaBHeHHss u HepaseHcTBa. [Iporpeccun.




| KourponsHas pabota mo pasaeny 14

Pasznea 2. Crenenu u kopuu. CTeneHHas, noKkasaTejbHas U Jorapupmmuyeckass yHkums 52
Tema 2.1. Copepxanne yaeOHOro MaTepuana 2
Apudmerndeckuil KopeHb n— | ApudMeTHUECKUI KOpEeHb HATYpaldbHOMN cTerneHu. JlelcTBUS ¢ apu(MeTHISCKUMU
Ol CTeTICHU KOpHSIMHM N—OW CTEIICHU
IIpakTnueckoe 3ansaTHe Ne6 CBolicTBa KOpHsI -0l CTENEHU 2
Tema 2.2. Coneprxkanne y4eOHOro MaTepuasia 2
Crenenu. CranpaptHas | CreneHb ¢ nenbiM mokasareieM. CraHpapTHas (opma 3amucu JeHCTBHTEILHOTO
dopma 3anMcH | yucna. Vcnonb3oBaHue moaxosuiel (Gopmbl 3amucu IEHCTBUTENBHBIX YUCEN IS
JEHCTBUTENIBHOTO Yncia pelleHrs MpPaKTHUYECKUX 3a4ad M OpelcTaBieHus JaHHbIX. CreneHb ¢
panMoHanbHBIM ToKa3zaTeneM. CoiictBa crenenu. IIpeoOpa3oBaHue BblpakeHUi,
COJIeprKallMX CTENEHH C PALlMOHAIBHBIM I10Ka3aTeleM
IIpakTnyeckoe 3anaTHe Ne7CTeneHn ¢ pallOHAJIbHBIM [10KA3aTeIEM 2
Tewma 2.3. Coneprxkanne y4eOHOro Marepuania 2
CrenenHas ¢pyHKLIUA CreneHHass (yHKUUS C HaTypalbHbIM W ILeJbIM Moka3zaresneM. EE cBoiictBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-OW CTEIICHH
Tema 2.4. Coneprxanue yueOHOro MaTepuaia 3
Hppanuonanensle ypaBHeHus | PerneHne uppaliMoHaIbHBIX YPaBHEHUH M HEPABEHCTB
Y HEPAaBCHCTBA IIpakTHyeckoe 3aHsATHE 8« ppaniOHAIbEHBIC YPABHEHMS M HEPABEHCTBA. » 1
Tema 2.5. Coneprxanue yueOHOro MaTepuaia 2
[IpumeHeHne CBOMCTB | Mcrionp30BaHNe CBOWCTB CTENEHHOW (YHKIMU TPH pEIICHUH YpaBHEHHHA U
CTENeHHON (PYHKIUU HEPABEHCTB
Kontponbnas padota o remam 2.1 - 2.4 paznena 2
Tema 2.6. Conepxanue yueOHOro MaTepuasia 2
[TokazarenbHas ¢Gynkuns, | [TokasarenbHas QyHKIHs, € CBOWCTBA U TpaduK
€€ CBONCTBA
Tema 2.7. Coneprxkanne y4eOHOr0o MaTepurana 4
[loka3zarenbHble ypaBHEHUS [TokazarenabHble ypaBHEHUS! M1 HEPABEHCTBA
1 HEPABEHCTBA IIpakTnyeckoe 3ansTue Ne9 Pemenne nokas3arenbHbIX YPaBHEHUN 2
Tewma 2.8. Coneprxanne y4eOHOT0 MaTepurana 2
[Ipumenenue CBOMCTB | Pemenue noka3aTelbHbIX YPAaBHEHHH U MOKA3aTEIbHBIX HEPABEHCTB

OK-01, OK-02,
OK-03, OK-04,
OK-05,
OK-06,
OK-07




10Ka3aTe’abHON PyHKINH

KonrtponbHas pabora o Temam 2.6 - 2.7 paznena 2

Tema 2.9. Coneprxkanne y4eOHOro MaTepuasia 2
Jlorapugpm yuchaa. | Jlorapudm uncna. JlecATHYHBIN U HATYPAIBHBINA JOTapr(MbI
JecaTuYIHbIHi IpakTuueckoe 3ansitue Nel0 CsoiicTBa torapupmMoB 2
Y HaTypaJIbHBIN JIOTapr(MbI
Tewma 2.10. Coneprkanne y4eOHOro MaTepuasia 4
CgoiicTBa norapugmon [TpeoOpa3oBaHue BBIPAKECHHA, COACPIKAIIHX JIOTApU(MBI
IIpakTnyeckoe 3ausitue Nell [IpeoOpa3oBanue sorapu(MUIeCKUX BBIPAKCHUH 2
Tema 2.11. Copep:xanue yueOHOro MaTepuana 2
Jlorapudmuueckas Qynkuus, | Jlorapuhmudeckas GyHKIHs, €€ CBOHCTBA U rpaduK
€€ CBOMCTBA
Tema 2.12. Coneprxkanue yueOHOro MaTepuasia 6
Jlorapupmuyeckne Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
YPABHCHI H HEpapeHctBa IpakTuyeckoe 3ansitue Nel2 Jlorapudmuueckie ypaBHEHHS 2
IIpakTnueckoe 3ansaTue Nel3 Jlorapudmudeckrie HepaBeHCTBA 2
Tema 2.13. IIpodeccnonanbHO OPUEHTHPOBAHHOE cOJAepKaHue (Coep:KaHue NPHKJIATHOTO
Jlorapugmsl B TNpUpOLE U | MOXYJIsA)
TEXHUKE [Ipumenenue norapupma. Vcropust paszutus martematuku. Jlorapudmmueckas
cnupais B mpupojie. Ee maremarnueckue cBoiicTBa. Vcmonb3oBaHue rpadukoB
GyHKIUHI 171 MccieloBaHus MPOLECCOB M 3aBUCHMOCTEN, KOTOPbIe BO3HUKAIOT NPU
pelIeHNH 3a]1a4 U3 PAa3JIMUHBIX 00JacTell HAyKU M peaJbHOM JKU3HU
IIpakTnueckoe 3ansaTue Nel4 Jlorapudmsl B IpUpoI€ U TEXHUKE 2
IIpakTnyeckoe 3ausitneNelS Jlorapudmsl B Ipupoie U TEXHUKE 2
Tema 2.14. Coneprxkanne yueOHOro Marepuania 2
[Ipumenenue Pemienue norapupMuueckux ypaBHEHHH U HEPAaBEHCTB
norapu$mMoB K pemenuro | KonrponbsHas padora mo temMam 2.9 - 2.12 paszgena 2
3a1a4y
Pa3znea 3 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 18
Tema 3.1. Conepxanue yueOHOro MaTepuasia 4
[Toropenne mnnanumerpuu. | OCHOBHbIE (QUTypbl, (aKkThl M TeopeMbl IUTaHUMeTpud. OCHOBHBIC TOHSTHUS
OcHoBHbIE MOHATHSA | crepeoMeTpur. Touka, mpsMas, IUJIOCKOCTh, MpocTpaHcTBO. I[lonstue 006
CTepEeOMETPUN AKCHUOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U OK-01, OK-02,




CICACTBUA N3 HUX

OK-03, OK-04,

Tema 3.2. Coneprxkanne y4eOHOro MaTepuasia 4 OK-05, OK-06,
[IpsiMble U TUIOCKOCTH B3aumHoe  pacrnosniokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroIuecs, OK-07
B IIPOCTPAHCTBE. | Mapa/ulelIbHble W CKpelIMBaoImuecs mnpsMble. llapamnenpbHOCTh MNPAMBIX | [IK 1.1
IlapamnenbHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUieNbHbIEe MpsIMble B MPOCTPAHCTBE, I[IK 1.5
IpSIMOU " IJIOCKOCTH, | MApaJICIbHOCTh TPEX MPSIMBIX, MapauIebHOCTh MPSIMONW U IJIOCKOCTU. YTJIBI C
IJIOCKOCTEH COHAIIPaBJIICHHBIMH CTOPOHaMH, YOl MEXAYy HpsIMbIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: NMapalljiesIbHbIE IJIOCKOCTH, CBOMCTBA Mapalie/IbHbIX
wiockocteil. IIpocreiimme mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPAadJIp,
KyO0, mapajuiesenumnesi, I0OCTPOCHUE CeUeHHH
Tewma 3.3. Coneprxkanne y4eOHOro Marepuania 2
[TepnieHAUKYIAPHOCTD [lepneHquKyISIpHOCTh MNPSMOM W IUIOCKOCTHU: MEPHEHIUKYISPHBIE MpsSMbIE B
HPSIMBIX IIPOCTPAHCTBE, MpsMbIE NapaieibHble M NEPHEHAMKYISPHbIE K IUIOCKOCTH,
1 TUIOCKOCTEN IIPU3HAK MEPHEHIUKYJIAPHOCTH MpPSIMOM U IUIOCKOCTH, TeOopeMa O NpsMOu
NEPIEeHIUKYJISIPHOM MJIOCKOCTU
Tewma 3.4. Coneprxkanne y4eOHOro Marepuania 4
Yrael  MeXAy — NpAMBIMU | YIJIbI B MPOCTPAHCTBE: YIOJI MEXAY HPSMOM M IUIOCKOCTBIO, JBYTPAHHBIA Yrodl,
U IIOCKOCTSMU JIMHEWHBIN YroJl IBYIpaHHOro yria. [leprneHaukyisap u HakJIOHHBIE: PACCTOSHHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTyphl Ha
IJIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: NpHU3HAK MNEPIEeHIUKYISIPHOCTH
JABYX m1ockocTeil. Teopema o TpéX NmeprneHIuKynspax
Tewma 3.5. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIIATHOIO
[Tpstmble U IIIOCKOCTH MO/LYJIst)
B IIPAKTHUYECKHX 3aJa4ax Pacrniono)xenre npsiMbIX U MJIOCKOCTEN B OKpY»KarolleM Mupe (Mpupoje, HCKYCCTBE,
apXHUTEKType, TeXHUKE). Pelienne npakTHKO-OpUEeHTHPOBAHHbBIX 331a4
IIpakTHyeckoe 3ansaTHe Nel6 [TapamienbHOCTh MPSAMOM M INIOCKOCTH 2
Tema 3.6. Coneprxanue yueOHOro MaTepuasa 2
OcHOBHBIE B3anMHOe pacnonokeHue NpsMbIX M IUIOCKOCTEH B mpocTpaHcTBe. IlocTpoeHne
POCTPaHCTBEHHBIC PUTYPBl | CeYeHHMI
U UX B3aUMOPACIIOJIOKEHHE KontpousbHast paboTa no pazgeny 3
Pa3znea 4. KoopanHaTbl M BEKTOPbI B IPOCTPAHCTBE 16
Tema 4.1. ‘ Conepxanue yueOHOro MaTepuasa 2




Bekropsl B IpOCTpaHCTBE.
JlelicTBUS ¢ BEKTOpaMu

Bexktop Ha miockocty M B mpocTpaHcTBe. ClI0KEHME M BBIUMTAHUE BEKTOPOB.

VMHOXEHIE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa I10 TpéM HEKOMITJIAaHApHBIM

BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHHUEM ITPaBWJI JEUCTBUM C BEKTOPAMH
IIpakTnueckoe 3ansaTHe Nel7 «CnoxeHre U BBIYUTAaHUE BEKTOPOBY 2 OK-01, OK-02,
OK-03, OK-04,
Tema 4.2. Cogep:kanue yuebHOro MaTepuana 4 OK_%SI%_(())I;_%’
Koopaunatst B | [IpsmoyronpHas cucreMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHaTel BekTOpa. K 1.1
npocrpanctse. [Ipocreimue | [Ipocreiimme 3amzaun B KOOpAMHATaX. YToidl MexAy Bekropamu. CransipHoe ’
3a1a4u IIPOM3BE/ICHNE BEKTOPOB. BhIUunCiIEHHE YIJIOB MEXIY NPSMBIMH U IJIOCKOCTSMHU. 1K 1.5
B KOOpAMHATax KoopamHaTHO-BEKTOPHBIN METO/1 TP PELICHUN T€OMETPUYECKUX 3a/1a4
IIpakTnueckoe 3anaTue Nel8 «CkaisipHOE IPOU3BEAECHUE BEKTOPOB) 2
Tema 4.3. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO
[IpakTuKO-OpUEHTUPOBAHHbBIE | MOAYJISA)
3aJaud  Ha KoopAuHaTHOU | KoopnuHaTHas  IUIOCKOCTh.  BbIUWCIIEHME  pacCTOSHUN M IUIOm@Aed  Ha
IIJIOCKOCTH KOOPJAMHATHON IIIOCKOCTH. KOJIMYEeCTBEHHBIE pacyeThl
IIpakTnueckoe 3ansitne Nel9 KoopanHaTHas m10CKOCTh 2
IMpakTuyeckoe 3ansaTue Ne20 BrruncieHue pacCTOSHHA U TUIOIMANCH Ha 2
IIJIOCKOCTH
Tema 4.4. Copep:xaHue yueOHOTo MaTepuana 2
Pewenne 3a71a4 Ha | KoopauHaTHO-BEKTOPHBI METOJ IIPU PELICHUH I€OMETPUUYECKUX 3anad. PemieHue
KOOPJMHAThI 3a/a4, CBSI3aHHBIX C IPUMEHEHWEM INPaBWI JEWCTBHM C BEKTOpaMH. 3ajaudn
Y BEKTOPHI IUIAHUMETPUH U CTEPEOMETPUN U METOJIbl UX PEIICHUS
KonrtponsHas pabota no pazaeny 4
Pasznen S. OcHoBbI TpUroHOMeTpUH. TpUroHoMeTpuyeckue PyHKIMH 38
Tewma 5.1. Copep:xanne yueOHOTo MaTepuana 4 OK-01, OK-02,
OCHOBBI TPUTOHOMETPUHN CuHyC, KOCMHYC W TaHIT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, OK-03, OK-04,
apKTaHME€HC  YWUCJIOBOIO  apryMeHTa.  |pUroHOMeTpHuecKas  OKPYXKHOCTb, OK-05, OK-06,
orpesiesieHue TPUTOHOMETPUUECKHX (DYHKIMI YHCIOBOTO apryMeHTa OK-07
Tema 5.2. Copep:xanne yueOHOTo MaTepuana 4 MK 1.1
OcHoBHbIE [IpeoOpa3zoBanue TPUTOHOMETPUUIECKUX BBIPAKCHUI. OcHoBHbIE K 1.5
TPUTOHOMETPUUECKHE TPUTOHOMETpHUYECKUE (POpMYJIBI




TOXIECTBA IIpakTHYeckoe 3aHATHE Ne21 «ITpeobOpa3zoBanus IIPOCTEUIINX
TPUTOHOMETPUYECKHUX BBIPAKCHUI

Tema 5.3. Copepxanne yaeOHOro MaTepuana

[lepuonnyeckue  pyHkumu. | dynkius. [lepuoauyeckne GyHKIHH. TpPUTOHOMETpUYECKHE (QYHKIMH, HMX

Tpuronomerpuueckue CBOWCTBA U TpapuKu

ynximn IpakTunuyeckoe 3ansiTue Ne22 3HaKu TPUTOHOMETPUUECKUX (DYHKITHIA

Tewma 5.4. Copepxanne yaeOHOro MaTepuana

[IpeobpasoBanue rpapukos | CxkaTtue U pacTsHKEHHE rPapUKOB TPUTOHOMETPUUECKUX (PYHKIIH.

TPUTOHOMETPUUECKHUX [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

byHKIMI

Tema 5.5. IMpodeccnoHabHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIIAJTHOIO

Onucanue MOIYJIs1)

[IPOU3BOJACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUYECKMX (YHKIMHA B TPOQECCHOHATBHBIX

IPOLECCOB €  IOMOLIBIO | 3ana4yax. Mcmnonb3oBanue rpadukoB (QYHKIMMA AT HUCCIEIOBAaHUS IPOLIECCOB U

rpaduKoB PyHKIHIA

3aBUCHMOCTEH, KOTOpbIE€ BO3HHMKAIOT NpPU PEHICHUH 3a7ady M3 JIPYruX Yy4eOHBIX
JUCLUIIINH U PEAJIbHOM KU3HU

IIpakTnyeckoe 3anaTue Ne23 lcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX
¢GbyHKIMI B IpodecCHOHANbHBIX 3a/1a4ax

IIpakTnyeckoe 3ansitue Ne24 lcrosnb30oBaHME CBOWCTB TPUTOHOMETPHUYECKHX
¢GbyHKIUHI B IpodecCHOHANbHBIX 3a/1a4ax

IIpakTnueckoe 3ansitue Ne25 lcnosb3oBaHME CBOWCTB TPUTOHOMETPUUECKHX
¢byHKIMH B TpodecCHOHANBHBIX 33a4ax

Tema 5.6. Coneprxkanne yueOHOro Marepuania

OO6patHble Oo6parnbie ¢pyHkuuu. OOpaTHble TpUroHoMeTpuueckue ¢GyHkuuu. Mx cBoiicTBa u
TPUTOHOMETPUYECKUE rpaduxu

byHKIIMHN

Tema 5.7. Coneprxkanne y4eOHOT0o MaTepuania

Tpuronomerpuyeckue Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

ypaBHCHUS IpakTuueckoe 3ansitue Ne26 TpuroHomeTpuyeckre ypaBHeHHUs COS X = @, SiN X =

a,tgx =a, ctgx =a.
IIpakTuyeckoe 3ansaTue Ne27 Ilpocreiiline TPUTOHOMETPUYECKHE YPaBHEHUS,
CBOJSIIMECS K KBaJAPATHBIM, peliacMble  pas3JIoKEHUEM Ha MHOXKUTEIH,




OJIHOPOJIHBIE.

Tewma 5.8. Coneprxkanue y4eOHOr0 MaTepuasia 4

Tpuronomerpuyeckue [Tpumepsi TPUTOHOMETPUUECKUE HEpaBEHCTBA. Pemenue MPOCTEUIINX

HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPAaBEHCTB B TOM YHCIE C HCIOJIB30BAHUEM CBOMCTB
byHKIMIA

Tema 5.9. Coneprxkanue y4eOHOro MaTepuasia 2

Pemenune 3a1a4 | TpuroHomMeTpuuecKkue BoIpaKEeHUs, YDAaBHEHUSI U HEPABEHCTBA

TPUTOHOMETPHUH KontposbHas pabota no pazueny 5

Pa3nen 6. [IpousBoanas pyHk1um, ee npuMeHeHHe 32

Tema 6.1. Monoronnocts | Conepkanue ydeOHOro Marepuana 2

byHKINN. OkcTpeMyMsl | [IpOMEXYTKH MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl W MHHUMYMBI (YHKIHH.

GbyHKIHH. Touku | HanGonpmiee u HanMeHbIIee 3HaueHNE (QYHKIINH HA TIPOMEKYTKE

IKCTpEMyMa

Tewma 6.2. Ilonsitue Coneprxkanne yueOHOro Marepuania 4

0 HenpepbIBHOCTH GyHKIMHM | HempepoiBHble GyHKIMH. METOI HHTEPBAJIOB IS PEIICHHs HEPABEHCTB

Tewma 6.3. Coneprxkanne yueOHOro Marepuania 2

[TpousBoHas GpyHKIIUH IIpousBonnas QyHkuun. IlpousBojgHble 31eMeHTapHBIX (yHKIMA. Dopmybl
HaXO0XIEHHUS TIPOU3BOIHON CYMMBI, TIPOU3BEIEHHUS U YACTHOTO OK-01, OK-02,
IpakTuyeckoe 3ausiTue Ne28 «Dopmyisl 1 depeHImpoBanus» 2 OK-03, OK-04,

Tewma 6.4. Copep:xanne yueOHOTo MaTepuana 2 OK-05, OK-06,

I'eomerpuuecknii CMBICH | ['eoMeTpUYEeCKUII CMBICIT MPOU3BOJHOM (QYHKIMHM — YriIoBoW Ko3(pdUIKMEHT OK-07

IIPOU3BOJHON KacaTeJIbHON K rpaduky (QyHKIMM B TOYKE. YpaBHEHHE KacaTeldbHOH K rpaduky HK 1.1
yHKIMH K 1.5

Tema 6.5. IMpodeccnoHabHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIATHOIO

dusnueckuin CMBICII | MOAYJISA)

IIPOU3BOHOU Ouznyeckuil (MeXaHUYECKH) CMbICT Mpou3BoaHON. [IpuMeHeHHe NpoU3BOAHOMN

B npo(eCCHOHANBHBIX | JUIsl OIPE/IeNICHUs] CKOPOCTH ITpoliecca, 3a1aHHOr0 GopMyIoi win rpadhuKoM

3amadax IIpakTnueckoe 3ansaTne Ne29 ®dusnueckuil (MEXaHUYECKUI) CMBICI TPOU3BOTHOM 2

Tema 6.6. Conepxanue yueOHOro MaTepuasa 2

ITpumenenne mnpousBonHOM | Bo3pacTanne u yObiBaHWe (YHKIWH, COOTBETCTBHE BO3pAcTaHUS W YOBIBAaHUS

K HUcciefoBaHui0 (QyHKIMH | pyHKIMK 3HaKYy NOpOU3BOAHOM. I[IpUMEHEHHe MPOM3BOMHON K HCCIICIOBAHUIO

Ha MOHOTOHHOCTb U | GyHKIUH HA MOHOTOHHOCTb U DKCTPEMYMBI.




AKCTPEMYMBI IIpakTnyeckoe 3ansitue Ne30 IlpumeHeHMe NPOM3BOJHOW K MCCIEIOBAHUIO
byHKIMHA
Tema 6.7. Copepxanne yaeOHOT0 MaTepuana 4
Hccnenoanue GyHKIMI | AropuT™  HMCcienoBaHus (QYHKIUM W MOCTPOEHHs ee Tpaduka € MOMOIIBIO
U TIOCTPOEHUE rPpahuKoOB npou3BoaHoM. [locTpoenue rpaukoB MHOIOWIEHOB C MCIOJb30BAaHUEM ammapara
MaTeMaTHYeCcKoro aHajuusa. Victopusi pa3BUTHSL MaTEMaTHYECKOTO aHAIN3a
Tewma 6.8. Coneprxkanne y4eOHOro MaTepuasia 2
Haunbonemee n HaumeHbliee | HaxoxaeHue HauOOJBIIEr0 W HAWMEHBIIErO 3HAuYeHHS (YHKIMHM Ha OTpe3Ke.
3HaueHuss  QyHKuIMM  Ha | [IppMeHeHHne MPOU3BOAHOMN /sl HAXOXK/ICHUS HAMIYYIIEr0 PEUICHHS B MPUKIIAJIHBIX
OTpe3Ke 3ajadax, ISl ONpEACICHHUS CKOPOCTH IMpolecca, 3aJaHHOro (opMmynoi wimm
rpadgukom
Tema 6.9. IIpodeccnonabHO OPUEHTHPOBAHHOE COAEpPKaHMeE (COAepP:KaHHUe MPUKJIIATHOIO
Haxoxnaenue onTuMaabHOTO | MOAYJISA)
pesyabrata ¢ noMowpelo | [IpuknanHele 3a7aud, B TOM YHCIE COLMAIBbHO-3KOHOMUYECKOIO U (PU3HUECKOro
IIPOU3BOJIHON B | XapakTepa, UX peUIeHHE CPeICTBAMU MaTEMaTHUECKOI0 aHaJIn3a
MPaKTUICCKUX 3aavdax IIpakTnueckoe 3ansiTue Ne31 HaumMensblee 1 Haubosblee 3HaYeHUE QyHKIUN 2
IIpakTnueckoe 3anaTue Ne32 Haumenbiee 1 Hanbomplee 3HaU€HUE PYHKIIUH 2
IIpakTnyeckoe 3ansitne Ne33 Haumenbliee 1 HanOosblee 3HaueHUE QYHKIMU 2
Tema 6.10. Pemenne 3amau. | Conmepkanue ydeOHOro Marepuana 2
[TponsBogHas byskuny, | Tuddepenuuposanne  Gynkumit. HccnemoBanne  GYHKIMHA € [OMOIIBIO
€€ IpUMEHEHNE npon3BoiHON. Hanbosbiiee 1 HanMeHblee 3HaueHus: QyHKIUU
KonTtposnbHas pabota no pazaeny 6
Pasznen 7. MHOTOrpaHHHMKHM M TeJIa BpallleHUs 44
Tema 7.1. Coneprxkanne yueOHOro Marepuania 2
MHororpaHHUKH [loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIe MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 2
[Tpuzma. ITpsamas | [Tpu3ma: n-yronpHas Mpu3Ma; TpaHU M OCHOBAHWS NPHU3MBIL; MpsMasi ¥ HAKJIOHHAS OK-01, OK-02,
U IIpaBUJIbHAS IIPU3MBI npu3Mbl; OOKOBas ¥ TMOJIHAS TOBEPXHOCTb MPU3MBL. DJIEMEHTHl IPU3MBI. OK-03, OK-04,
[TpaBuibHAsS TpHU3Ma OK-05, OK-06,
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2 OK-07
[Tapannenenunen, Kyo [lapannenenunen, OpsIMOYToOJIbHBIN Mapaienenumnes U ero cpoictBa. KyO. [IK 1.1
Ceuenue ky0Oa, napajiesnenunesa IIK 1.5




Tema 7.4. Copepxanne yaeOHOro MaTepuana 2
[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronpHas NMUpaMujia, TPAaHH M OCHOBAaHHE MUPAMUIbI; OOKOBas |
nupamMua. Yceuennas | monHasi TOBEPXHOCTh MUPAMUIBL; MIPABUIbHAS U yCEUEHHAS MUPaMUAA. DJIEMEHTHI
nupamuzia nupamMuibl. Beraucienue 31eMeHTOB MHOIOIpaHHUKOB: pEOpa, AMaroHalu, yribl
Tema 7.5. Copepxanne yaeOHOro MaTepuana 2
bokoBast u nosHas | [Inomans OOKOBOW IMOBEPXHOCTH M IOJHOM IOBEPXHOCTH TMPSMON TMPU3MBI,
TIOBEPXHOCTH IIPU3MBL, | IJIOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSIMO nipu3Mbl. [Lnomians
IUpPaMU/IbI OOKOBOM TOBEPXHOCTM M IIOBEPXHOCTH MPaBWJIBHOW NHpaMHJbl, TeopeMa o
ioniaid OOKOBOM MOBEPXHOCTH YCEUEHHOM MUpPaMUIbI
Tema 7.6. Conepxanue yueOHOro MaTepuasa 2
JIBr>xenue B IPOCTpaHCTBE. | JI[Bmwkenne B  npocTtpancTBe. CHMMETpUsT B MPOCTPAHCTBE:  CHUMMETpPHUS
CummeTpus B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSMOH, MIIOCKOCTH. DJIEMEHThl CHMMETPHH B MUpPaMHIAX,
napajiesienune1ax
Tema 7.7. Coneprxkanne yueOHOro Marepuania 2
[TpaBunbHbIE [loHATHE mNpPaBWIBHOTO MHOIOIpAaHHMKA; MpaBWJIbHAs MpU3Ma U IPaBUIbHAA
MHOT'OTPaHHUKH, UX | mMpaMujia; NOpaBUJIbHAs TPEYrojibHas NUPaMUIa U IMPaBWIbHBINA TeTpa’ap; KyoO.
CBOIICTBa IIpencraBieHne 0 NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’dAp, JOJAEKAdAp U UKOCAIP.
JIBukeHHe B IMPOCTPAHCTBE.  ODJEMEHThl CUMMETPUU B IPABHIBHBIX
MHOTOTpaHHUKAX
Tema 7.8. Cummerpus B | [IpodeccnoHaibHO OpHEHTHPOBAHHOE COAepKaHHe (COepKaHNe MPUKIATHOTO
npodeccuu. Ceuenus | moay.Jisi)
MHOT'OI'PAHHUKOB Cummerpust B HpHUpPOJE, AaApPXUTEKType, TEXHUKEe, B ObITy, B Mpodeccuu.
B npodecCHOHaNBHBIX | Mcronp30BaHue ABMKEHHH B MPOCTPAHCTBE MPHU PEIICHUH NPOQPECCHOHATBHBIX
3a/a4ax 3amad. Ceuenus mpusmbl U nupamuzbl. [locTpoeHne cedyeHuit MHOTOTpaHHMKOB,
UCIOJIb3YSl METOJ CIIEJOB. BBINOIHEHHE BBIHOCHBIX IUIOCKHX 4YEpTeXeW U3
PUCYHKOB ITPOCTHIX 00BEMHBIX QUTYp (BUA CBEPXY, COOKY,CHU3Y)
IIpakTnuyeckoe 3ansiTue Ne34 [Ipumepsl cummeTpuii B mpodeccun 2
IIpakTuyeckoe 3ansAaTHE Ne3S BrInonHEeHNE BEBIHOCHBIX TUIOCKUX YEPTEKEN U3 2
PHUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (B CBEPXY, COOKY,CHUY)
IIpakTnueckoe 3ansaTue Ne36 CeueHus MPU3Mbl U TUPAMHU/IBI 2
Tema 7.9. Conepxanue yueOHOro MaTepuasa 2
[wmaap, ero | lunuaapuyeckas MOBEPXHOCTb, 00pa3yIoIIKe IHUINHIPUYECKONH OBEPXHOCTH, OCh
COCTaBJISIOLIUE. Ceuenue | 1MIMHIPUYECKON MOBEpXHOCTH. [IMAMHIp: OCHOBaHMS M OOKOBAas TMOBEPXHOCTH,




LUIUHAPA oOpasylomiass ¥ OCh; IUIONAAb OOKOBOW W TOJHOW MOBEpXHOCTU. M300paxkenue
UWIMHIpa Ha MiockocTH. Pa3Béprka nunuuapa. Ceyenus nuauHapa (MIIOCKOCTHIO,
napajuieIbHON WIN NEPIEHINKYISIPHONW OCH IIMIJIMH]IPA)

Tema 7.10. Coneprxkanne y4eOHOro MaTepuasia

Konyc, ero cocrasnsromue.
CedeHue KoHyca

KoHnunyeckas moBepXHOCTh, 00pa3yrolle KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, Oo0pa3yomias U OCh;
11011a/1b OOKOBOM M MOJIHON OBEPXHOCTU

IIpakTnyeckoe 3ansaTue Ne37 KoHycC 1 €ro 21eMEHThI

Tema 7.11.
VYceueHnnniii konyc. Cedenue
YCEYEHHOI'0 KOHYca

Coneprxkanne yueOHOro Marepuania

VYceu€HHbIN KOHYC: 00pa3yrolire U BBICOTa; OCHOBAHMS M OOKOBas MOBEPXHOCTb.
N3o00paxenne KkoHyca Ha TIUIOCKOCTH. Pa3BépTka konyca. CedeHus KOHYyca
(TIOCKOCThIO, MAapaJuIeIbHOM OCHOBAaHHIO, M IIJIOCKOCTBIO, MPOXOASILEH uepe3
BEPIINHY)

Tema 7.12.
[ap u chepa, UX ceyeHHUs

Coneprxkanne yueOHOro Marepuana

Cdepa u map: ueHtp, paguyc, 1uaMeTp; IUIOHalb MOBEpXHOCTH chephl. B3anmuoe
pacrionioc)keHue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o06paxenue chepsl, mapa Ha miuockoctu. CedeHus mapa

Tema 7.13.

[Tonstue 00 oObeme Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TeJl BpaIlleHUs

Coneprxanne yueOHOro Matepuana

[Tonstne 00 o0béme. OcHOBHBIE CBOICTBA 00BEMOB Ten. OO0BEM NUpPaMUIIBI,
MPU3MBI TUINHAPA, KoHyca. O0BEM 1mapa u miomab chepol

Tema 7.14.
O0BeMBI u IUIOIA AN
MOBEPXHOCTEH TOJOOHBIX Tell

Coneprxkanue y4eOHOT0 MaTepuana

[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXTY TUIOIIAIMU TOBEPXHOCTEN
A 00bEMaMH MOJOOHBIX TEN

Tema 7.15.

Copep:xanne yueOHOro MaTepuana

Komb6unanmu MHororpaHHukK, OMHCaHHbIN 0Koyio cepbl. Cdepa, BOMCaHHAS B MHOTOIPaHHUK
MHOTOTPAaHHMKOB M TEII | UM B TEJIO BpalleHUs.. MHOrOrpaHHMK, BIMCAHHBIN B TEJI0 BpallleHUs

BpallleHus

Tema 7.16. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHNe NPHKJIATHOIO
KomOunamun MO/1YJIfA)

reoMeTpuuecKkux  Ten  Ha | Mcnonb3oBaHue KOMOMHAIMI MHOTOTPAaHHUKOB U TEJl BpAIlleHHUs] Ha TPAKTHUKE
MIPAaKTUKE IIpakTHyeckoe 3anaTHEe Ne38 MHOrOrpaHHUKH B PAKTUKO-OPUEHTUPOBAHHBIX

3agadax.




IIpakTnyeckoe 3ansitue Ne39 Tena BpaleHuss B IPAKTUKO-OPHUEHTHPOBAHHBIX

3a7a4dax. 2

Tema 7.17. Pemenue 3amau. | Conepkanue yaeOHOTO MaTepualia 2

Muororpanaukn u  Tena | Beruncnenne  BenuuuH  (UTMHA,  yroji, o00BEM, IUIOMIA[b  [TOBEPXHOCTH)

BpalleHus TeOMETPUUYECKUX PUTYP, UCTIONB3YS H3yUEeHHBIC (DOPMYIIBI M METOMBI
KonTponbhas pabora

Pa3nen 8. [lepBooOpasnasi yHKIMHU, ee IPUMEHEHHE 14

Tema 8.1. Copep:xanue yueOHOro MaTepuana 4

[lepBooOpa3nas ¢pyHKIHN IlepBooOpasnas. Tabmuna nepBooOpasHBIX

Tema 8.2. [Tnomane | Copeprkanue yueOHOTo MaTepuaia 2

KPMBOJIMHEHHON  Tpaneuuu. | IHTerpai, ero reoMeTpu4eckuii U pu3nueckuii cMpIci. BbIunciienue uHTerpaia mno

®opmyna Herotona — | popmyne HeroTona-JIeitOnuma

JleriOnuna IIpakTuueckoe 3ansaTue Ned() d®opmyna Herotona - JleitOnuna. 2

Tema 8.3. IIpodeccuonabHO OPUEHTHPOBAHHOE CO/lep:KaHue (coAepKaHHe MPUKJIAJTHOTO

OnpeneneHHbIi UHTETpaj | MOIYJIsl)

B npodeccnoHanbHOM | Pemienne 3a1a4 Ha NpUMEHEHWE UHTETPajia I BRIYUCICHUS (PU3HMUSCKUX BETHUNH

JEATENLHOCTH M KU3HU U TUIOIIaaeit OK-01, OK-02,
IIpakTuyeckoe 3ansaTue Ne4l Pemienue 3agauy Ha NMPUMEHEHHE WHTErpayia s 2 OK-03, OK-04,
BBIYHCIICHUS (PU3NICCKUX BEITUYHH U TUTOIIA IEH OK-05, OK-06,
IIpakTnyeckoe 3anssTue Ne42 BriuncieHue onpeeeHHOro MHTerpaia 2 OK-07

Tema 8.4. Pemenne 3amau | Conepkanue ydeOHOro Marepuana 2 K 1.1

Ha Haxoxaenue | [leppoobpasHas u uHTErpan K 1.5

nepBooOpazHoOn Kontponbnas padota no pazaeny 8

U ee IPUMEHEHHE

Pa3nen 9. Teopusi BeposiITHOCTEH M CTATHCTHKA 28

Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2

[TpencraBnenue naHHbIX | [IpencTaBineHne J@HHBIX ¢ [OMOMIBI0 Tabnwm W amarpamm. CpenHee

n onnucarciibHas CTaTUCTHUKA

apI/I(bMCTI/IquKOC, MCauaHa, HauOOJbIlIee M HaUMEHbBIIIEEe 3HAYCHUA, pa3Max,
AUCTICPCHUd, CTAHAAPTHOC OTKIIOHCHUE YN CIIOBBIX Ha60p0B

Tema 9.2.
CocraBnenue TaOJIHIL
U IMarpaMM Ha TPaKTHKE

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COlepPKAHME NPUKJIIATHOTO
MO/1YJIfA)

HepBI/I‘-IHaSI 06pa60T1<a CTaTUCTHYCCKHX NAaHHBIX. Fpa(bnquKoe X NPCACTABIICHUC.




Haxoxxnenne cpeqHux XapakTepucTUK, HaOomaeMblx AaHHBIX. [IpuMeHnenue
CTAaTHUCTUYECKUX METOJIOB JJIsl pelieHs] NpoheCCHOHANbHBIX 3a/1a4

IIpakTuyeckas padora Ne43 IlepBuunas 00pabOTKa CTATUCTHUECKUX JAHHBIX 2
IpakTuyeckass padora Ned4 IlpumeHeHHE CTATUCTUYECKUX METOJIOB JUIsS 2
peneHust mpoheCcCHOHATBHBIX 3a/1a4

Tema 9.3. Coneprkanne y4eOHOro MaTepuasia 4

Omnepanun Hajx coObITHAMY, | CiaydaiiHble SKCHEPHUMEHTHI (ONBITBI) M CIy4YailHbIE COOBITHSA. OJIEMEHTapHbBIC

HaJ BEPOATHOCTAMM. | cOOBITUS (MCcX0abl). BeposTHOCTH ciay4dailHOro coObITHS. bBaIM30CTh YacTOTH U

VYcnoBHas BEpOSITHOCTh BEPOSTHOCTH COOBITHH. CilydaifHbIe OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUAMHU. BeposTHOCTH  COOBITHI B ONBITAX C  PABHOBO3MOXKHBIMU
dJeMEHTapHbIMU  COObITHsAMH. Omepanuu  HaJa  COOBITHSIMU:  TIEPECEUCHHUE,
o0beIMHEHNE, TMPOTHUBOIOJIOKHBIE cOoObITUS. Jluarpammer Diinepa. Dopmyna
CIIO)KEHUsSI BEPOATHOCTEH. YCIIOBHAs BEPOSITHOCTh. YMHOXKEHHE BEPOSTHOCTEH.
JepeBo ciywaitHoro skcniepumenta. @opmyna nonHoi BeposatHoctu. HezaBucumbie
COOBITHS

Tema 9.4. Copep:xanue yueOHOro MaTepuana 4

OnemenTsl KOMOMHaTopukn | KomOuHaTopHOe mpaBmwio ymHOXeHus. llepectaHoBku U  (akropuan. Yucio
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

Tema 9.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUE (COep:KaHMe NPHKJIATHOTO

BepositHOCTB MO/1YJIfA)

B npodecCHOHANBHBIX | BhIunciieHre BEpOSTHOCTEH ¢ MCIONb30BaHHeM (Gopmyn komOuHatopuku. OleHka

3a/a4ax BEPOATHOCTH  COOBITHSI B NPOQECCHOHANbHONW  JIeATeNbHOCTH.  PemeHue
po¢eCCHOHATIbHBIX 3a/1a4 Ha BEPOSTHOCTh COOBITHS
IIpakTnueckoe 3ansaTue Ne45S Briuucienre BepoATHOCTEN ¢ UCIIOIb30BaHUEM 2
(bopMys1 KOMOMHATOPUKHU
IIpakTuyeckoe 3ansaTue Ned6 Pemenune mpodecCHOHANBHBIX 3a7a4  Ha 2
BEPOSITHOCTh COOBITHUS

Tema 9.6. CopepxaHue yaeOHOro MaTepuaa 2

Cepun  mocnenoBaTeNbHBIX | BuHapHBI ClydaiiHBI OMBIT (MCIBITAHKWE), yCleX W Heyaada. HeszaBucumblie

UCIIBITAaHUN ucneiTanug. Cepust He3aBUCHMBIX HCIBITAaHUW A0 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HcTbITaHuN bepHymim

Tema 9.7. Coneprxanne y4eOHOT0o MaTepuasa 4




Crny4aiinbie BEJTMYUHBI
U pacrpeieiICHHUS.
MaremaTnueckoe OXKHUIAHHE

CIIy4ailHOM BEJTMYHHbI

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JlnarpamMmma pacnpe/ieieHusl.
[Ipumepsl pacnpeneneHuid, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAIBHOE.
YucnaoBbie XaAPaKTCPUCTHUKU CJIy‘lElfIHBIX BCJIMYHMH: MATCMAaTH4YCCKOC OXUJIaHUC,
JUCTepCUsl U CTaHAApTHOE OTKJIOHeHue. [IpuMepsl mpUMEeHEeHHUs MaTeMaTH4YeCKOro
OXuJgaHus, B TOM 4YHUCJIC B 3aJadyax H3 HOBCCHHGBHOﬁ JKU3HU. MaTtemaTudeckoe
OXXuJaHue OMHApHOM ciy4yailHOW BeaMYMHBI. MaTeMaTHuecKoe OXHUJAaHUE CYMMBbI
CJIy‘-IElﬁHbIX BeImunH. MaTeMaTndeckoe OXKHIAAaHUC U JUCIICPCUA TCOMCTPHYCCKOIO
1 OMHOMUAJIBHOTO pacIpeieIeHH

Tema 9.8. Copepxanne yaeOHOro MaTepuana 2
3akoH  OompIIMX  uMCel | 3aKOH OOJBIIMX YKCET M €ro pojib B HAayKe, MPHPOJC M 00mecTBe. BriOOpOUHbIit
HenpepeiBable  citydaiinble | MeToa ucciiegoBaHui. [IpuMepbl HENMpEepBIBHBIX CIy4alHBIX BeMMYMH. DYHKIUSA
BEJIMUUHBI (paclpelesieHus). | IUIOTHOCTH —pacrpenesicHus. PaBHOMeEpHOE pachpeseieHHe H ero CBOMCTBA.
Hopmainbsnoe pacnpenenenue | [loHsTHE 0 HOPMAIBHOM paclpeieIeHu!
Tema 9.9. Pemenue 3amau | Conepkanue ydeOHOTO MaTepuaa 2
KOMOMHATOPHUKH, CTaTHCTHKH | DjeMeHThl KomOuHatopuku. CoObITHE, BEpOSTHOCTh COObITHS. CloXKeHHEe |
U TEOPUU BEPOSITHOCTEHN YMHOXEHHE BEpOSITHOCTEHN
KonTtposbHas pabota no pazaeny 9
IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IePKaHUeE 46
BapuaTHBHbBII NPUKJIATHONH MOLYJIb®
Paznen 10. Matemarnuecknii npaktukym® (mpumep aas YITIC 09.00.00) 46
Tema 10.1. Conepxanue yueOHOro MaTepuasia 10
Marpuiisl ¥ ONpeaeauTenu CriocoObl pernieHust CucTeM JMHEWHbIX ypaBHeHud. [lonstus: marpuna 2x2 u 3x3,
orpenenuTeNb MaTpulbl. Meron ['aycca pelieHus cucTeM JMHEWHBIX YpaBHEHHH.
Pemenne npuknansbix 3a1a4. [Ipumenenne Matpuil B UHQOpMAaTHKe
Tema 10.2. Coneprxanue yueOHOro MaTepuaia 8
DJIeMeHTHI BeKTOpHOU | KommmanapHele BekTOphl. PasioxkeHne BeKTopa MO TpPeM HEKOMIUIAHAPHBIM
anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTH. ['€OMETpHUYECKHH CMBICI OIpenenuTens 2x2.
Pemenue npukiaaHbIX 3a1a4
Tema 10.3. Coneprxkanne y4eOHOT0 MaTepuana 8




KommniiekcHrlie uncia

IloHsITHE KOMILJIEKCHOT'O YHCIA. COHpH)KeHHLIe KOMILJICKCHBIC YHMCJIa, MOAYJIb H

apryMeHT KOMIUIEKCHOro uyucina. @dopma 3amuMcu  KOMILIEKCHOTO — YHclia
(reomeTpuyieckasi, TpPUTOHOMETpUYecKas, anreOpamdeckas). ApudmeTnueckue
JEICTBHS C KOMIJICGKCHBIMU YHCIIAaMU

Tema 10.4. Copepxanne yaeOHOro MaTepuana 6

I'padsr [Tonstue rpada. CsasHblli rpad, nepeBo, IUKI Tpad Ha IUIOCKOCTH. PemieHue
NpUKIAAHBIX 331a4. [Ipumenenne rpada B nuHpopMaTuke

Tewma 10.5. Copep:xanue yueOHOro MaTepuana 6

3anaun MareMatudeckon | Bapmanmonnsiii  psa.  Ilomuron wacror u  rucrorpamma. CTaTHCTHYECKHE

CTaTHCTUKH XapaKTePUCTHKU psAJia HAOIIOAaeMbIX JTaHHBIX

Tewma 10.6. Copep:xanue yueOHOro MaTepuana 6

Jlornueckue oneparnuu | Jlornueckue omnepauuu. I[Ipumenenue nuarpamm Oilnepa—Benna nns peuieHue

C MHOXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 3a/lad TMPO(ECCUOHAIBHON HAaIPaBICHHOCTH, 3a]a4
WHPOPMATUKH M JPYTUX YUYEOHBIX JAUCHUIUIMH W ISl ONHMCAaHUS peajbHBIX
MIPOLIECCOB U SIBJICHUHN

Tewma 10.7. Coneprxkanne yueOHOro Marepuania 2

Pemenue 3agau | [I[puMeHeHHe UW3yYEHHBIX MaTeMaTH4ecKuX (PaKTOB K PpELICHUIO 3aj]ad U3

MAaTEMATHYECKOTO pa3IMYHBIX 00JIacTel HAyKW U PEAIbHON KU3HHU

MpaKkTUKyMa KonTponbHas pabora no pazaeny 10

IIpomexyTouHas arTecTauus (IK3aMeH)

Bceero: 306




3. YCJIOBUSI PEAJIM3AILIMA OBIIIEOBPA3OBATEJLHOM YUEFHOM
AANCHUIIIINHBI
3.1. MaTepuajibHO-TEXHUYECKOE o0ecrneveHme:

Jis peanu3anuu MPOrpaMMbl Y4eOHOW IUCIHMIUIMHBI B HAUYHH UMEETCS Y4COHBIMA
kaOuHeT wMmarematuku. [lomemenue kaOuHera yaoBieTBOpsieT TpeboBanusM CaHHUTapHO-
sanyAeMuonornyeckux npasui 1 Hopmatusos (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM
000pyTIOBaHUEM.

O6opynoBanune yueOHOro KabuHeTa U pabouUMX MeCcT KaOMHeTa:

- MapThL;

-CTYJIbS;

- TOCKa ¢ MarHUTHOM MOBEPXHOCTBIO;

- pabouee MecTO IpenogaBaTes;

-HarJsiiHble  1MocoOusi  (y4eOHMKH, OINOpHBIE KOHCHEKTHI-IIJIAKaThl, CTEHJbl, KapTOYKH,
pa3aaToYHbI MaTepra, KOMIUICKThI TPAKTHYECKUX PadoT).

- JI0CKa C MarHUTHOM MOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEIbHBIX HHCTPYMEHTOB: JINHEWKA, TPAHCTIOPTHUD, YTOIbHUK, IUPKYIIb;
TexHUUYeCKHE CPeACTBA:

- KOMIIBIOTEP;

KoMmieKkT y4eOHO—MeTOANYeCKOH JOKYMEHTAIIUM

-paboyvast mporpamMma y4eOHOUW TUCITUTUIMHEI «MaTeMaTukay

- TeMaTHU4eCKOe TIaHUPOBAHUE;

- METOJUYECKUE YKa3aHUs M0 MPAKTUUCCKUM 3aHSATHUSM.

- IpOrpaMMa U METOAMYECKHE YKa3aHUS [0 BHEAYIUTOPHON CaMOCTOSITENbHOM paboTe
CpencrBa KOHTpOJIA:

- KOMIUIEKT KOHTPOJIBHO — H3MEPUTEIBHBIX MaTEPHAIIOB MO JUCIHUILTHHE;

- KOMIUIEKT IPAKTUYECKUX PadoT;

- KOMIUJIEKTBI TECTOB IO pa3/ienaM JUCIHUILINHBL.

Harasansie nocoous:
—IUTaKaThl, TAOIHIIBI, CXeMBI, (hoTorpaduu, KapTOUKH, IOTUYECKUE CTPYKTYPHI;

3.2. UuopManoHHOe oOecredeHHs peaJu3aluy NPOrpaMMbl

3.2.1 OcHOBHbIE NTeYaTHbIE H3IAHUA:

1.Maremaruka : y4e0.17151 CTyIeHTOB y4eOHBIX cpe. mpod. oOpazoBans/ M.U. bammakos.-
M:O6pa3oBare10HO U3IATENHCKUM LIEHTP «AKafgemMus», 2025t

2.Anre0pa u Havana ananu3a.l10-11 kin. Anumos I A., Konsrun FO.M. u ap M.: IIpocsemienue,
2020r

3.I'eometpus 10-11 xn : JI.C. Atanacsn, B.®.byry3oB u ap- M.: [Ipocsenienue, 2020r

4 Mopnkosuu A.I'. AnreOpa u Hayasia MmaTemaruyeckoro ananusa. Hacts 1. Yuebuux10-11 xi.-
M.,2013

5.Mopaxosud A.I'. Anre6pa u Hauana MmatemMaTudeckoro aHammsa. Yacte 2. 3agaunnk10-11
K1.-M.,2020

6.CmupaoBa 1.M, Cmupnos B.A I'eomerpust 10-11 ki1 — Muemo3una, 2020

3.2.2 OCHOBHBIE JICKTPOHHbIE U31AHUSA

1. Bcepoccuiickue wunTepHeT-onmuMmnuanbl. - URL: https://online-olympiad.ru/ (mara
obparmenust: 12.07.2021). - TekcT: 37eKTPOHHBIH.

1. Enunas komtekuus nnppoBbix o0pazoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obpamienus: 08.07.2021). - TekcT: 3ACKTPOHHBIHA.

2. HNudopmanmonnas cucrema «EnuHOE OKHO JocTynma K 00pa30BaTelIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara oopamenus: 02.07.2021). - Tekcr:
JJIEKTPOHHBIN.



https://online-olympiad.ru/

3. Hayunas snexkrponnas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2021). - TekcT: 3eKTPOHHBIIA.

4. OtkpeiThii  KOJUIEK. Maremaruka. - URL: https://mathematics.ru/ (mara
obpamenus: 08.06.2021). - TekcT: 3JI€KTPOHHBIN.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru/ (mara
obpamienusi: 12.07.2021). - TekcT: 3JI€KTPOHHBIH.

6. CnpaBoYHUK 1o MaTEMaTUKE IUIA LIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIMN.

7. Cpenusiss MaremaTuueckass mHTepHeT mkoma. - URL: http://www.bymath.net /
(mata obpamenus: 12.07.2021). - Tekct: 2IEKTPOHHBIN.

8. Ddenepanbublii mopran «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru /
(mara oopamenus: 02.07.2021). - TekcT: 3JeKTPOHHBIH.

9. OenepalibHBI TIEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata ooparmienus: 01.07.2021). - TekcT: 3IEKTPOHHBIH.

3.2.3 JlomoJHuTeIbHbIE HCTOUHUKHI
1. Mopakosuy A.I'. AnreOpa 1 Hayana MaTeMaTndeckoro ananmsa. Yacte 1. Yuebuuk10-

11 x1.-M.,2020

2. Mopaxosuu A.I'. AnreOpa u Hayana maremMarndeckoro ananmsa. Yacte 2. 3agaunukl0-
11 x1.-M.,2203

3. Cwmupnosa U.M, CmupnoB B.A TI'eometpus 10-11 k1 — Muemosuna, 2020


http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KOHTPOJIb H OLIEHKA pe3yJIbTATOB OCBOeHHMs 001e00pa3oBaTeIbHOM
AUCHUNITMHBI

Kontpoais u omeHka pe3yibTaToB 00111e00pazoBaTenbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

OCBOCHUA

Ha (QopMHUpOBaHHE OOIIUMX U MPOPECCHOHATBHBIX KOMIETCHIIMH MO paszaenam

U TEMaM COJIep KaHMs yueOHOTo MaTepHaa.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tunm  oOUEeHOYHBIX
KOMIIeTeHI[USsA MepONpUsITUSs
OK 01. Bei6upars cmoco6s | Tema 1.1, 1.2I1-o/c’, 1.3, 1.4 II-o/c, | Tectupopanue
peleHus samau | 1.51I-0/c, 1.6, 1.7. YcTHBIN onpoc
poQeCCUOHANTLHOM Tempi 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTnueckuii
eATENBHOCTH Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTAHT
Temsr 4.1, 4.2, 4.311-0/c, 4.4.
TPUMCHUTCIIEHO Tewmnur 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. Ipencrasnenue
K pa3JIMYHbIM KOHTEKCTaM Tems1 6.1- 6.4, 6.5T1-0/C, 6.6 - 6.8, pe3yNIbTaToOB
6.9 IT-o/c, 6.10. MIPaKTUYECKUX
Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor
7.16 I1-o/c, 7.17. KoHTponbHast
Tewmsr! 8.1, 8.2, 8.311-0/c, 8.4. paGora
Temnr 9.1, 9.2 [T-0/c, 9.3, 9.4, BALIOIHEHIE
9.5 IT-0/c, 9.6 - 9.9. B
P10 IT-o/c 3allaHuu
IIPOMEXYTOUHOU
aTTecTaluu
OK 02. UcnonwszoBate | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBpPEMEHHEIE cpexncrea | 1.511-0/c, 1.6, 1.7. YeTHEIH ompoc
TIOMCKA, amammza | 1eMbl 2.1 -2.12, 2.1311-o/c, 2.14. MaremMaTHIecKHii
Temsr 3.1 - 3.4, 3.511-0/c, 3.6.
" HHTCPHPCTAMII | poyiir 4.1, 4.2, 4.31T-0/c, 4.4, AMICTarT
nHpopmar, Tempt 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. lpencraprenue
1 MH(pOPMAIMOHHBIC | Teymp 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yJIbTaTOB
TEXHOJIOTUH 6.9 IT-o/c, 6.10. MPaKTUICCKUX
ISt BBITIOTHEHUS 3agau | Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, pabor
npodeccuoHaIbHON 7.16 II-o/c, 7.17. 3amura
eSTENBHOCTH Temnr 8.1, 8.2, 8.311-0/c, 8.4. WH BTy A TbHBIX
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 I-o/c, 9.6 - 9.9. HPOCKTOR
P10 T-o/c KontponbHas
paborta
Brimonuenue
3aJlaHu i
IIPOMEKYTOUYHON
aTTecTaluu
OK 03. [TnanupoBars | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
u peammossBare | 1.511-0/C, 1.6, 1.7. VCTHBII ompoc
COBCTREHHOE Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii




npohecCuoHaIbHOE Tewmst 3.1 - 3.4, 3.51T-o0/c, 3.6. JTUKTAHT
¥ JHMYHOCTHOE  DAa3BUTHE, ieMH ‘5‘}, 5442, 54-53%'0// c, ‘é‘é 5o Ipencrapnenue
IPETPUHIMATETHCK eMbI O.1-5.4, 5.5 11-0/C, 9.6 -5.9. €3yIIbTaTOB
I[IC)SITC.;)BHOCTL yio Temn1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, II)Ipa}II(TI/ILIeCKI/IX
. 6.9 I1-o/c, 6.10.
B npoeccroHanbHOR chepe, Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pador
HCIIOJIb30BaTh 3HaHUA | 716 [T-o/c, 7.17. 3amura
10 NpaBoBOK M (HMHaHCOBOW | Tewmsl 8.1, 8.2, 8.311-o/c, 8.4. WHIUBUTYJIbHBIX
rpamoTHocTd B pasnmumunbix | Temsr 9.1, 9.2 IT-o0/c, 9.3, 9.4, IIPOCKTOB
JKU3HEHHBIX CUTYaLMIX 9.5 -0/c, 9.6 - 9.9. Kontposnbnas
P10 I[T-o/c pabora
Brinonuenue
3aJlaHu i’
MIPOMEXKYTOUHOM
aTTecTaluu
OK 04. OddekruBno | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 II-o/c, | Ilpencrabienue
B3aMMOJICHCTBOBATh 1.5IT-o/c, 1.6, 1.7. pe3yIbTaToOB
u paboTath B KOJUICKTHBE Tempbi 2.1 -2.12, 2.1311-0/c, 2.14. MPAKTHICCKHIX
1 KOMAHIe Tewmst 3.1 - 3.4, 3.51T-o/c, 3.6. paGoT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Tewmer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.
Temsr 7.1- 7.7, 7.8 11-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.
Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temer 9.1, 9.2 TT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.
P10 IT-o/c
OK 0s. Ocymectsate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
yetHylo um  muchMennyro | 1.51I-0/c, 1.6, 1.7. VYcTHBIT onpoc
KOMMYHHKAIIHIO Temser 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTuaeckuii
Ha TOCYIapCTBEHHOM SA3BIKE %eMH i} i 4324’ 43551_1[_[-(;/(:’ 434"6' JUKTaHT
Poccuiickoii denepanyn szi 5:115_'4:5.'5 H-(()) /(é” 5'.6.-5.9. [pencrasienune
C  Y4eTOM  OCOOCHHOCTCH | Tempr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yIIbTaTOB
COIIMAJILHOTO M KYJIbTYpHOTro | 6.9 [I-o0/c, 6.10. MIPaKTUYCCKUX
KOHTEKCTA Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, padoT
7.16 I1-o/c, 7.17. KoHTponbHast
Temnr 8.1, 8.2, 8.3I1-o0/c, 8.4. paGota
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, BAIOIHEHIC
9.5 II-o/c, 9.6 - 9.9. 5
P10 IT-o/c 3allaHnu
IPOMEKYTOUHOM
aTTecTaluu
OK 06. [MposiBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcTHBIN ompoc
Pk IaHCKO- }11-5H'02/C17 1-;3,112-7-2 /e 214 IIpencrapnenue
MaTPUOTHIECK no3umuto, | L CMbl 2.l =21z, 2.1511-0/C, 2. 14. €3yIIbTATOB
/:[ele/IIZ)HCTpI/IpOB}:;)L Temsr 3.1 - 3.4, 3.5I1-o0/c, 3.6. Epa}IICTI/I‘{eCKI/IX
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
OCO3HAaHHOE MTOBEJICHUE pabor

Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.




Ha OCHOBE TpaauuuoHHBIX | Tewmsl 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Brinonnenue
POCCUNCKHUX JIyXOBHO- 6.9 I1-o/c, 6.10. 3aJJaHuN
HPaBCTBEHHBIX  LeHHocTed, | 1eMbl 7.1-7.7,7.8 IT-o/c, 7.9 - 7.15, POMEKYTOUHOM
B TOM 4YHCIE C YYCTOM 7.16Tl-o/c, 7.17. aTTecTalnu
Temnr 8.1, 8.2, 8.311-0/c, 8.4.
TapMOHM3aLIH Tems: 9.1, 9.2 TT-0/c, 9.3, 9.4,
MeKHAIIMOHATbHBIX 9.5 TT-o/c, 9.6 - 9.9.
Hu MeXpenuruo3ueix | P10 IT-o/c
OTHOUICHUIA, MPUMEHSITD
CTaH/1apThl
AHTUKOPPYILUOHHOI'O
MIOBE/ICHUS
OK 07. CogpeiictBoBare | Tema 1.1, 1.21T-o/c, 1.3, 1.4 Il-o/c, | TectupoBanwue
coxpanenmo  okpyxatomeii | 1.511-0/C, 1.6, 1.7. VCTHBIH onpoc
Cpelbl, pecypcocOepeKeHHUIo, Tempr 2.1 -2.12, 2.13MT-0/c, 2.14. MaremaTnueckuit
—— SHAHIS Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTAHT
g Tembi 4.1, 4.2, 4311-0/c, 4.4. A
0 W3MEHEHHH  KIMMATA, | 7o\ 5154 5.5 [1-0/C, 5.6 -5.9. [IpencraBnenue
TIPUHITHAITBI OCPeRKIMBOTO | Temp 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yJIbTaToB
IpoM3BOJCTBa, APdexTuBHO | 6.9 [T-0/C, 6.10. MPaKTUYECKUX
JIefiCTBOBATh Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, padoT
B YPE3BBIYANHBIX CUTYALMIX 7.16 II-o/c, 7.17. Kontponbnas
Temrr 8.1, 8.2, 8.311-0/c, 8.4. 6
paboTta
Tewmst 9.1, 9.2 I1-0/c, 9.3, 9.4, Y —
9.5I-0/c,9.6-9.9. .
P10 I[T-o/c safatHiu
IIPOMEXYTOUYHOU
aTTecTaluu
IIK 1.1 Yurate ueprexu P1,Temal.1,1.2,1.3 II-o/ce 1.4.
CpPEIHEeH CIOKHOCTH U P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
CIJIOKHBIX CBapHBIX IT-o/c, 2.7
MeTaﬂHOKOHCTp}IKHI/H\/’I P 4, Tembr 41, 42, 43, 44,
TIK 1.5 BBINOMHATE COOPKY U 4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11 Tpencrasienne
MHOJATOTOBKY 3JIEMCHTOB P 6, Temr1 6.1, 6.2, 6.3,6.4,6.5, 6.6, pe3ylIbTaTOB
6.7,6.8,6.9, 6.10 II-o/c, 6.11
KOHCTPYKITUH TI0]T CBAPKY MPAKTHIECKHIX
P7, Tema 7.1,7.2,7.3,7.4,7.5,7.6,7.7 paGor
[1-0/¢,7.8,7.9,7.10,7.11, 7.12, 7.13, KoHTposHas
7.14,7.15, 7.16, 7.17
paborta
P8, Tema 8.1,8.2,8.3,8.4,8.5 I1-o/c,
86 Brinonnenue
P.11,Temall.1,11.2,11.3,11.4,11.5, 3ajaHun Ha
JK3aMeHe

11.6 IT-o/c, 11.7

P13, Tema 13.1, 13.2, 13.3 I1o/c,13 .4,
13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
IT-o/c, 14.6




5. MEPOIIPUSATHS, SAIIAHUPOBAHHBIE HA IIEPHO/I
PEAJIN3ALIMA OBIIEOBPA3OBATEJILHOW YUEBHOM
T CHOUTIIAHBI

[ara Conepxanne u Gpopmbl Mecto Konwbl
AeATeJbHOCTH nposeaenus | OK

OxTs16pp- | [logroroBka yyaCTHHKOB U IIPOBEICHUE TTT OKO1,

JlekaOpp | €KEeroJHON TEXHUKYMOBCKOM OJMMMIINAIbI OKO02,

(exxerogHO) | IO 001IE00pa30BATENBLHBIM YUEOHBIM OKO05
JTUCHUTITMHAM

Exeromno | Yuactue B IOATOTOBKE U IIPOBEICHUE TTT OKO1,

HEJCIHU CIICIMAILHOCTEHN OTICICHUS OKO02,

OKO04,

OKO5




YTBEPXIAIO

[ N.0. ®avunus /

« » 20 I.

JUCT PETUCTPALIUY U3MEHEHUI
PABOYEN ITIPOT'PAMMBbBI OBIIIEOEPA30OBATEJBHOI'O YYEFHOI'O ITPEIMETA

(HaumenoBanue 00UEe0OPA308aMENLHO20 YHEOH020 NPeOMema)

0 CTICIUATBHOCTH / PO eccuu

(KOO u HaumeHoBaHUe cneyuanbHocmu / npogeccuu)
(rox Habopa , bopma oOyuenus

Ha20 /20 yueOHbIil roa

B pa60qy}o nporpammy O6H_ICO6pa3OBaTeJ'ILHOFO yqe6H0ro MpeaMeTa BHOCATCA CICAYIONIUC

W3MEHEHUSI:

Howme Howmepa nuctoB

p Paznen paboueii mporpamMmbl aaHynm- | OcHOBaHuUeE AJIs

nu3me- 3aMEHEH .
(TTyHKT) HOBBIX | POBaHH | BHECEHHS U3MEHEHUU

HEHU -HBIX

a BIX

PaccMoTtpen Ha 3aceaHnuu mpeaMeTHON (IIMKI0OBOI ) KOMUCCUU

IIPOTOKOJI OT « » 20 1. Ne

(OondicHocmy)

(noonucw)

(U.0. Pamunus)
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