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PabGouast mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
rocyIapcTBEHHOT0 0Opa3oBarenbHOro cranaapra (aanee - ®I'OC) cpenanero npodecCHOHATHHOTO
oOpazoBanus mis crneunanbHoctd 40.02.04 IOpucnpyneHuusi, yTBEp)KIEHHOTO IPHUKa30M
MunuctepcrBa  IlpocBemenust  Poccuiickoit  ®enepaunn  Ne 798  or  27.10.2023,
3apeructpupoBanHoro MunuctepctBoM toctuninu Poccuiickoit deneparuu per. Ne 76207 ot
01.12.2023, Ha ocHoOBe TpeboBaHuii DenepasbHOIO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CcpeaHero oOmiero oOpa3oBaHUs, YTBEPXKACHHOTO  MpHUKa3oM MUHHUCTEpCTBA
obpazoBanusi u Hayku Poccuiickoit ®emepanumu ot 17.05.2012 Ne 413 wu monoxeHUH
benepabHONM OCHOBHOM 00111€00pa30BaTeIbHON MPOrPaMMbl CPEIHETO OOIEero oOpa3oBaHUs ¢
Y4ETOM IOJTy4aeMO} CIeHaTIbHOCTH.

Paccmotpena Ha 3acenanuu metoguaeckoro copera CII6 ['BITOY «AYI'CT'ull»

npoTokoia Ne 3 ot 16.04.2025

OJIOBPEHA
I_[I/IKJ'IOBaH KOMHCCHUA MATEMATUYICCKHUX U €CTCCTBCHHO-HAYUYHbIX JUCHUIIIINH
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1. O0mas xapakTepucTUKa padoueil nporpaMmsbl 00111e00pa3oBaTeJIbHOMI

aucuuniauabl OJ1.03 MaTtemaTuka

1.1. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIi MPOrpaMMBbl:

VYuebnas gucnmmimHa OJ1.03 Marematuka SBIsSeTcS  00sA3aTEILHOM  YacThIO
00111e00pa30BaTEILHOTO MHKJIA 00pa3oBaTeabHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC CIIO no
crenuranbHoctu 40.02.04 FOpucnpyaeHuus.

PaGouass  mporpamma  00meoOpa3oBaTeNbHON  MUCHUIUIMHBI  «MaTemMaThka»
npenHazHaueHa A n3ydenust marematuku B CIIb I'BITOY «Akanemust yrpaBieHHs TOPOACKON
Cpeloil, TpaJOCTPOUTENBCTBA U Ie4YaTH» B Tpeaesiax OCBOCHHSI MPOrpaMM MOJArOTOBKHU
CIEIHMAJIUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOrO o0IIero oOpa3oBaHMsI HPU MOJATrOTOBKE
cnenuanuctos 1o cnenuanbHoctu 40.02.04 FOpucnpyneHuus.

Pabouass mporpamma paspaboTaHa Ha OCHOBE CIICYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:

- [Ipukaza Munobpuayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 11.12.2020) «O06 yrBepKaeHUH
denepadbHOTO  TOCYHApCTBEHHOTO  OOpa3oBaTeNbHOrO  CTaHAApTa  CpEeIHEero  oOImero
00pa3zoBaHus»;

- [lucema nenapramMeHTa rocylapCTBEHHOW MOJUTUKH B cdepe cpeaHero mpodeccuoHanbHOro
oOpa3zoBanus u npodeccruonaabHoro ooyuenus Munmnpocsemienus Poccun ot 01.03.2023 No 05-
592 «O HanpaBieHUH PEKOMEH AN TI0 Pealih3aluy CpeiHero o0iero o0pa3oBaHus B Mpeeiax
OCBOCHUS 00pa30BaTEILHOMN MPOTPaMMBbI CPETHETO MPOGECCHOHATHFHOTO 00pa30BaHUNY;

- IIpumepHoit pabGoueit mporpammbl 0011€00pa30BaTENbHON AUCHUIIINHBL «MaTteMaTukay amis
npodecCHOHANBHBIX ~ O0pa30BaTENbHBIX  OpraHu3aluid, OJOOpEeHHOW  Ha  3acelaHuu
[Menarornueckoro cosera ®I'BOY JATTO UPIIO (mpoTtokon Ne6/2025 ot 18.04.2025);

- ®I'OC CIIO no cneunansroctu 40.02.04 FOpucnpyneHiys, yTBepKJaeHHOTO MTPUKA30M
Munucrepctsa [Ipocsemenus Poccuiickoit deneparuu Ne 798 ot 27.10.2023.

Copmepxanue mporpaMMmbl  0OIIE0Opa3oOBaTENbHOW  JUCHHUILIMHBI — «MareMmaTtukay
HaIlpaBJIEHO Ha JIOCTHKEHUE pE3yNbTaTOB ee W3y4YeHUs
B cootBeTcTBUU ¢ TpeboBaHusiMu OI'OC COO ¢ yuyetoMm npodeccHnoHaATBHON HANpPaBICHHOCTH
OI'OC CIIO. ITpropuTeTHBIMH HEIIMH 00y4E€HUS MATEMATHKE SIBIISTFOTCSI:

- (dopMupoBaHHE IEHTPAIBHBIX MATEeMATHUYECKUX TMOHITHH (YUCIIO, BETUYMHA,
reoMerpuueckas ¢urypa, TmepeMeHHas, BEpPOSTHOCTh, (QYHKIHA), 00eCIeYNBAIOIINX
MIPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIOIIUXCS;

- TIO/IBE/ICHUE O0YJArONIUXCS Ha IOCTYITHOM JIJISi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMAaTHUKU M OKPYKAIOIIEro MUpa, MOHMMAaHHE MATEMATHKH KaK YacTH OOMIeH KyIbTYphl

YCJI0OBCUYCCTBA,



- DPa3BUTHE HUHTEIJIEKTyaJlbHBIX M TBOPYECKHMX CIOCOOHOCTEH OO0y4aroummxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEpEeca
K U3yYEHHUIO MaTeMaTHKH;

- ¢dopmupoBanre (YHKIUOHAIBHOM  MaTEeMaTHMYeCKOW TIpPaMOTHOCTU:  yMEHHUSA
pacro3HaBaTh MaTeMaTUYECKHE aCTEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YUYECHUU
JIPYTUX JTUCIHILTAH, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIHpoBaTh MX Ha
A3bIKE MAaTeMaTHUKM W CO3/1aBaThb MaTEeMaTHYECKUE MOJENIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKU ammapaT JUisli pelIeHUs MPaKTHUKO-OPHMEHTUPOBAHHBIX 3ajad, 3ajad
poecCuOHANBHOM e TeIbHOCTH, MHTEPIIPETUPOBATh U OLICHUBATDH IOJTYYEHHBIE PE3YJIbTATHI.

Wzyuenne  oOmieoOpa3oBaTenbHON — MUCHMIUIMHBI — «MaremaTtuka»  3aBepliaeTcs
POMEXYTOUHOMU aTTecTanueld B popme SK3aMeHa.

1.2. I_[e.m, U IVIAaHUPYEMBbI€ PE3yJbTaTbl 0CBOCHUA TUCHUIIJIMHDBI:

OcBoeHue  cozxepkaHus — 00II€00pa30BaTeNbHOM  IUCHUUIUIMHBL  «Mamemamuxay

o0ecrneynBaeT TOCTHKEHUE O0Y4atOUIMMHUCS CIEAYIOIIUX PE3YIIbTATOB:



Koa m HauMeHOBaHHEe

PesyabTaThl 00yyeHHs

iﬁﬁaﬁtgggrpﬁg Oo61mme JAucuunimHapHbie
OK 0l. Breibupars | JIuunocTHeie — pe3ynbTaThl  JOJDKHBI  oTpaxkath | IIPG1. Bmamenue meromamu noka3aTeiabCTB, arOPUTMAMHU
CHOCOOBI pelIeHHs 3a/a4 | B YaCTH: TPYJOBOTO BOCITUTAHUS: pelieHus 3aaad; yMeHue (GOpMYyIUPOBATH OMPEICICHHUS,
npodeccnoHanbHOM - TOTOBHOCTb K Tpydy, OCO3HAHUE IICHHOCTH | aKCHOMBI M TEOPEMbI, MPUMEHATh MX, MPOBOAUTH
JESITEIbHOCTH MacTepcTBa, TPYAOTO0HE; JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;
MIPUMEHUTEIHHO - FOTOBHOCTb K aKTUBHOM nesitenbHocTH | [1P62. YMmeHue onmepupoBarh MOHSATUSIMU: CTENEHb YHCIA,

K Ppa3IMYHbIM KOHTCKCTaM

TEXHOJIOTUYECKOW W COLMAJIbHOW HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBaTh  H
CaMOCTOSITENILHO BBITIOJIHATH TaKYIO 1€ATEIbHOCTB;

- MHTEpPEC K Pa3uyHbIM cdepaM MnpodeccHOHATBHON
EATEIILHOCTH/

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUIO
1 caM0ooOpa30BaHMIO HA POTSHKEHUU BCEH KU3HHU
MerarnpeamMeTHbIe pe3yabTaThl TOJKHBI OTPAXKATh:

Ognanenue YHUBEPCAJTbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh
U aKTyaau3upoBaTh  MpoOlieMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIH TMpPH3HAK WU
OCHOBaHUS  JUIA CpaBHEHUS, KJTaCCU(UKAITAN

H 00001IEeHNS;

- ONPEIETATH LEJIN JEATeIbHOCTH, 3aaBaTh MapamMeTPhI
Y KPUTEPUU UX JTIOCTUKEHUS;

- BBISIBJISATH SaKOHOMepHOCTI/I nu
B pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTH KOppeKTI/IBBI B JCATCIIBHOCTBH, OII€CHHWBATh
COOTBETCTBUE PE3YJbTATOB LEISAM, OLEHUBATH PHUCKHU
MHOCJIEACTBUN NEeITEIbHOCTH

IIPOTUBOPEYMS

gorapupM YHCIA; YMEHHE BBIIOJHATH  BBIYHCIICHHUE
3HA4YeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSIMU U
norapupmamu, Ipeodpa3oBaHus JPOOHO-pallMOHATIBHBIX
BBIPAKCHMUI;

[TP63. YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UppalMOHAIIbHBIE, MIO0Ka3aTelbHbIE, CTEIECHHBIE,
JorapuMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBI;

ITPG5. YMeHue omepupoBaTh MOHATHAMH: palliOHAIbHAs
¢GyHKIMS, MMOKa3areiabHas (PyHKLMS, CTENEHHas (QYHKIIMS,
JorapupmMuyecKas byHKLu, TPUTOHOMETPUUECKHE
¢GbyHKIMKM, 0OpaTHble (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX  (DYHKIMH, uHCHoib30BaTh TIpaduKu MpU
U3Y4EHUU MIPOLIECCOB
U 3aBUCHMOCTEH, NPHU peIleHUH 3a]ad U3 APYruX y4eOHBIX
NpEeIMETOB M 3aJad M3 peaJbHOM KU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUUHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha IMPOLEHTHI, JOJIM M YacTH, HAa JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/Ja4dl U3
001acTH yNpaBJIeHUs JIUYHBIMHA U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 3aJla4yM, HCCIIEOBAaTh IOJY4EHHOE
pelIeHre 1 OLEHUBATh NPaBI0NOJ00HOCTh PE3YIbTATOB;




- pa3BHUBAThH KpeaTHUBHOE MBIIUICHHE
IIPH PEIICHUN KU3HECHHBIX TIPOOJIEM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJAJICTh HAaBBIKAMH YYCOHO-HCCIIEA0BATEIBCKON U
MPOEKTHON JESATEIbHOCTH, HAaBBIKAMU pa3pelIeHUs
npo0em;

- CIOCOOHOCTh u TOTOBHOCTH

K CaMOCTOATCIbHOMY IIOMCKY MCTOJOB PCIICHHA

MPAKTUYCCKUX 3aaad, IMPUMCHCHHUTIO Pa3JINYHBbIX
MCTOA0OB IIO3HAHUA
- BBIABJIATD IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU

W aKTyaJIM3MpOBATh 3ajadyy, BBIIBUTATh THUIIOTE3Y €€
peHICHI/IH, HaXOIUTb apFYMeHTI)I JId A0Ka3aTeJIbCTBA
CBOUX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPHUH
pelIeHus;

- QHAJM3UPOBATh MOIYUYCHHBIC B XOJIC PEIICHUS 3a/1a41
pe3y.HbTaTbI, KpHTI/IquKI/I OILICHHUBATH nux
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh M3MEHEHHE
B HOBBIX YCJ'IOBI/H[X;

pa3pabaThiBaTh IUIaH peleHus
C yYeTOM aHaiu3a WMCIOIIUXCS
1 HEMATEePUAIBHBIX PECYPCOB;

- YMeTI) HepeHOCI/ITI) 3HAHUS B HOSHaBaTeHI)Hy}O
Y TIPAKTHUYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI>IX Hpe)]MeTHI)IX
o0JacTen;

- BBIIBUTATh HOBBIE WJEH, MpeljaraTh OpUTHHAIbHbBIE
IIoaxoabl 1 peH_IeHI/IH

- CTaBUTh TPOOIEMBI H JIOTTYCKAIOIINE
CIIOCOOHOCTD HuX HCIIOJIL30BaHUS
B MT03HABATEIHHON M COIMAIBHON MPaKTHUKE
OBnanenue YHUBEPCAIBHBIMU peryJIsITUBHBIMU
JEHCTBUSAMU: a) CAMOOPTaHU3AIIHSI: IENaTh OCO3HAHHBIN

poOIeMbI
MaTCpHaJIbHBIX

3a7a4H,

ITP69. YMeHue onepupoBaTh NOHATHUAMU: TOUKaA, NpsiMasd,
IUIOCKOCTb, IPOCTPAHCTBO, JBYTPAaHHBIN yroI,
CKPEIUBAIOIINECS npsIMbIe, napajieIbHOCTh u
NEePHEHIUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIy
IPSMBIMH, YTOJI MEXY MPSMOM U IMIIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosHWE MEXIY MpSIMBIMH, PAacCTOSHHE  MEXIY
IUTOCKOCTSIMH; YMEHHE HCIOJb30BaTh IPH PELICHUH 337134
u3ydeHHbIE (AKTBl M TEOPEMbl IIJIAHUMETPUHU; YMEHHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

I1P610. YMmeHue onepupoBaTh NOHITUSIMU: MHOTOIPAHHUK,
CeYeHWE MHOTOTpaHHHKa, KyO, Mapaiieenunes, npusMa,
nupamuia, Gurypa M MOBEPXHOCTh BPALICHUS, IHUIHHID,
KOHYC, I1ap, cepa, cedeHus GUrypsl BpalieHusl, II0CKOCTb,

Kacaromasicsi  cheppl, IIMHApPA, KOHYyCa, IUJIOUIA]b
MOBEPXHOCTU THPAMH[IbI, TMPHU3MBI, KOHYyCa, IMIUHIPA,
wiomank  chepel, o00beM  Kyba, TPSIMOYTOJBHOTO

napajuleJenuIne1a, TMpaMusl, IPU3MbI, HWINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpallCHUs, UX CEYCHUSA OT PYKH, C NOMOILBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;  yYMEHHE
pacno3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPAaBUIBHBIE MHOTOIPAHHUKH;

[1P611 VYmeHnue omnepupoBaTb MOHATHSAMHU: JBH)KEHUE B
MIPOCTPAHCTBE, MOA00HBIE (UTYpHl B IMPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOLIAACH IOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp MPU PELICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUUYECKHE BETUUYMHBI
(JuMHa, yroj, IJIOIAAb, 0OBEM, IUIOMAAb MOBEPXHOCTH),
UCIOJIB3YS U3yueHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMenue oneprupoBaTh NOHATUSAME: IPSIMOYTOJIbHAS

CHUCTEMa KOOpAMHAT, KOOPAMHAThl TOYKHU, BEKTOP,
KOOpJMHATBhl BEKTOPa, CKAIIPHOE IIPOU3BENEHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, NPOU3BEICHUE
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BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peleHune

BEKTOpa Ha YHCIIO; HaXOJINTh
C TIOMOIIBIO HM3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIS.  pellIeHUs] 3ajadyd, pacrno3HaBaTh MaTEeMaTHYECKUE
(bakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE IMPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTeMaTUYECKON HAyKH

OK 02. Wcnons3zoBaTh
COBPEMEHHBIC  CPEICTBA
TIOUCKA, aHanm3a W
WHTEpIpETAINN
uHpopManuy, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU ULt
BBITTOJIHEHUS 3a1a4
npo¢eCcCuOHAITBHON
JeSTeNbHOCTH

JIM4HOCTHBIE Pe3yJbTaThl OJIKHBI OTPA’KaTh B YACTH!
LIEHHOCTH HAyYHOT'O MO3HAHMSL:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM M OOIIECTBEHHOH NpPaKTUKH, OCHOBAHHOI'O Ha
JMajgore KyJlbTyp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;
MerarnpeaMeTHbIEe Pe3yIbTaThl JOJKHBI OTPAXKaTh:
Osnanenue YHHUBEpCATbHBIMU y4eOHBIMA
II03HABATEJILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmaImei:

- BJIAJCTh HaBbIKAMM TOJy4eHHUS HHPOpMALUU U3
HCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYILECTBIATh TIOUCK, AHAJINW3, CHUCTEMATH3aLUUI0 U
UHTEpIpeTaluio HHQOpPMAalMM pa3jIUYHbIX BUIOB U
¢bopM npencTaBieHMs;

- CO3J1aBaTh TEKCThl B Pa3IUYHbIX (popmarax ¢ yyeToM
HazHaueHUs uHPOpMAMM M 1eNeBOW ayAUTOpHH,
BbIOMpas ONTUMaNbHYIO (GOpMYy MpEJICTaBICHUS U

BU3YyaJIM3alluu,
- OLICHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTD
HH(bOpMaL[HH, € COOTBECTCTBHC IIpaBOBLIM

1 MOPAJIBHO-3THYCCKHUM HOpMaMm;,

[1P64. VYwmenume omnepupoBaTh MOHATUSAMH: (YHKIHA,
HempepbiBHAas (QYHKIHSA, POM3BOAHAS, II€PBOOOpa3Has,
OTIpeNIeICHHBIA UHTETPaNl; YMEHHUE HAXOJIUTh MPOU3BOIHBIC
DIIEMEHTAPHBIX  (YHKUUH,  HUCIONB3ysS  CIPaBOYHBIC
MaTepHabl; UCCIIeIOBATh
B NpPOCTEHIMX ciay4asX (YHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HANOOJBIINE U HANMEHBIINE 3HAYCHUS (PYHKIINH;

CTPOUTh TpadUKH MHOTOWICHOB C HCIIOJIb30BaHUEM
ammapaTa =~ MaTeMaTH4ecKOoro  aHalk3a,  MPUMEHSTh
HPOU3BOHYIO

IpU pEUIeHUM 33Jad Ha JBUKEHHE, peuiaTb IpPaKTHKO-
OpPUEHTHPOBAHHbBIE 3a/1a4l HAa HauOOJIbIINEe U HAaMMEHbIINE
3HAYEHMS], HA HAX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHUS

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCJIYI, HaJOIH, 3aJadd U3
o0nacTu ynpaBieHUs JINYHBIMU U CEMEUHBIMU (PMHAHCAMHU );
COCTaBIIAITh BBIPAKEHUS, ypPAaBHEHUS, HEPABEHCTBA M HX
CHCTEMBI IO YCJOBHIO 3aJjaud, UCCIIEAOBATh IOJIy4EHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;

[IP67. VYmenue omepupoBaTh MOHATHSAMH: CpelHEe
apupMeTHyecKoe, MeauaHa, HauOojbllee U HauMEHbIee
3HAYeHMs, pa3Max, AUCIEPCHs], CTaHIapTHOE OTKJIOHEHHE
YHCIOBOr0 HabOpa; YMEHHE M3BJIEKaTh, HHTEPIPETUPOBATh




- HUCHONB30BaTh  CpencTBa  MH(GOPMAIMOHHBIX
U KOMMYHHUKAIlMOHHBIX TEXHOJIOTMH B peIIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHu3alMOHHBIX  3a7ady Cc  COOMIOJIEHUEM

TpeOOBaHUI AIPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH,
THTHUCHBI, PECYPCOCOEPEIKCHHS, TPABOBBIX M STUIECKUX
HOPM, HOPM HH(POPMAITMOHHOHN 0€3011aCHOCTH;

- BIQJETh HABBIKAMU pACIO3HABAHUS W  3aIIUTHI

uHpOpMaLMIO, TPEACTaBIEHHYIO B  Ta0iunax, Ha
JIuarpammax, rpadukax, OTpakarollyr0 CBOHCTBA peaabHbIX
MIPOLIECCOB

1 SIBJICHUH; TPEICTABIIATH HH(OPMAITUIO C TTIOMOIIBIO TaOJHIT
U JMarpaMm; MCCIIeIOBaTh CTaTUCTUYECKHUE JIaHHbBIE, B TOM
yucjie ¢ TNpUMEHEHHEeM TpadUYecKuX METOJ0OB U
AJIEKTPOHHBIX CPEJICTB;

[TP614. YMmenue BbIOUpATD MOIXOIANTUN U3YICHHBIN METOT

uHpopManuy, MH(POPMALIMOHHOM 0e30macHOCTH | JUIs pEUICHUs 33Ja4yH, pacloO3HaBaTh MaTeMaTHYEeCKHE
JMYHOCTH (baxThI
Y MaTeMaTUYeCKHUE MOJEIU B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE, YMEHHE IPHUBOIUTH INPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHWCKOM W  MHPOBOH
MaTeMaTHYeCKOW HayKu
OK 03. [IlmanupoBath | JIMuHOCTHBIE  pe3yibTaThl  JODKHBI  oTpaxkarh | [IPO1. Bnamenune meromamMu 1q0Ka3aTenbCTB, ajaropuTMaMu
u peann30BbIBaTh | B YACTU: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS: pewieHus 3a1a4; yMeHHE (POpMyIUpOBaTh OIpEeNICHHUs,
coOCTBEHHOE - c(hOpMHUPOBAHHOCTh HPABCTBEHHOIO  CO3HAHUS, | aKCHOMbl U TEOPEMbI, MPUMEHATh MX, MPOBOAUTH
npodeccuoHaIbHOe TUYECKOTO OBECHMUS; JI0Ka3aTesIbHbIC PACCY)KICHUS B XOZI€ PELICHUS 3a/iay;

U JHMYHOCTHOE DPa3BHUTHE,
MpeANPUHIMATETHCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIh30BaTh
3HaHUS 10  TPaBOBOM
" ¢uHaHCOBOM
IrPaMOTHOCTHU

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUsIX

- CHOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TMPUHUMATH
OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HAa MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JMYHOrO0 BKJIaJa B
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POAMUTEISIM H
(W) apyruM YiIeHaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CceMeiHou
YKU3HH B COOTBETCTBHH C TPATUIIUAMH Hapo10B Poccun;
MeranpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMHU PETYJIATUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpPTaHMU3AITHUS:

- CaMOCTOSITENIbHO OCYIIECTBISATh IO3HABATEIbHYIO
NEeSTeTbHOCTh, BBISBISATH TMPOOJIEMBI, CTaBUTh U
(hopMynupoBaTh COOCTBEHHBIE 3a/1auun B

MMOCTPOCHUC

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (YHKIHS,
HenpepbiBHas (QYHKIHMSA, TPOU3BOAHAsA, IepBooOpa3Hasd,
OTIpeNIeICHHBI MHTETPaNl; YMEHHUE HAXOIUTh MPOU3BOIHBIC
AJIEMEHTApPHBIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx (GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaUMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCMOJIb30BAaHUEM ammnapaTa MaTeMaTHYecKOro aHallu3a;
PUMEHSTh MIPOU3BOJIHYIO
OpU pelIeHUM 3aJad Ha JBWKEHHE; pelaTh MpPaKTHKO-
OpPUEHTHPOBaHHbBIE 33/1a4M HA HaWOOJBIITNE U HAMMEHBIINE
3HAYEHUs1, Ha HAXOXKJCHUE ITyTH, CKOPOCTH U YCKOPEHHUS

ITP65. YMeHune omepupoBaTh MOHSTHSAMHU: pallMOHATbHAS
¢byHKUuMs, MoKa3zaTenbHas (YHKIMS, CTENeHHas (QYHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHKuMu, obpaTHble QYHKIMHM; YMEHHE CTPOUTH IpaduKu




00pa3oBaTeNbHON  JESATEIBHOCTH M JKU3HEHHBIX
CUTyalUsX;  CaMOCTOSITEJIBHO  COCTaBJIATH  ILIAH
peleHust MpoOJIeMbl ¢ YY€TOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOYTEHUH; TaBaTh
OLICHKY HOBBIM CHUTYaLUsIM;

CIOCOOCTBOBaTh  (DOPMHUPOBAHUIO U IPOSBICHUIO
IIMPOKOM 3PYAMLIMM B pa3HbBIX 00JacTsAX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 00Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJNB30BaTh IpUEMBbl  pediexcuu  JuIs
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
pELICHNUs 10 UX CHUIKEHUIO;

B) OMOILMOHAJbHBIA HMHTEIUIEKT,
C(OPMHUPOBAHHOCTH:!

BHYTPEHHEH MOTHBALMM, BKJIKOYAKOLIEH CTpEMIICHUE K
JNOCTMKCHUIO  LEJIM M YCHEXy,  ONTHUMU3M,
VHHUIMATUBHOCTb, YMEHHE JI€UCTBOBAaTh, HCXOASA W3
CBOUX BO3MOXKHOCTEH;

- OSMIIaTUHM, BKJIOYAIOUIEH CIOCOOHOCTh IOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €T0 IIPU
OCYILIECTBJICHUM KOMMYHHUKALlUH, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

- COIMAIbHBIX HABBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTH

OILICHKH

MPEIOIaratonnii

BBICTpAauBaTh OTHOLIEHMS C JIPYTUMH  JIIOJIbMH,
3a00TUTBCS, TPOSIBIATH HHTEpeC W  paspeuarb
KOH(IIMKTBI

(GyHKUIMH, HCIIOIB30BATH

M3Y4YEHHBIX rpaduKu  TIpU
U3Y4CHHUH IIPOLIECCOB
U 3aBUCHMOCTEH, MPU pPEIIeHUH 3a/1a4 U3 IPYTuX y4eOHbIX
IPEIMETOB W 3aJa4 M3 pEaJbHOM JKU3HU; BBIPAXaTb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

ITP66. YMeHue pemarb TeKCTOBBIC 3a1a91 Pa3HBIX THIIOB (B
TOM YHCJE€ Ha IPOLEHTHI, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HAJOIH, 33aJaud U3
001acTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PHHAHCAMH);
COCTaBIIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHMIO 3a/ayd, UCCIEN0BATH IIOJIYyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTaTOB;
[IP67. VYmeHue omnepupoBaThb MOHATHSIMH: CpelHEE
apupMeTHyecKoe, MeauaHa, HauOoJjbllee U HauMEHbIlee
3HAYEHMsI, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKIOHEHUE
YUCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HUHTEPIPETUPOBAThH
uH(pOpMalLlMI0, NPEJICTaBICHHYHO B  Tabiauuax, Ha
quarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaabHbIX
IIPOLIECCOB

U SIBJICHUH; IPECTABIATh MH(OPMAIIHUIO C TOMOLIbIO TaOIHIL
U JAMarpaMm; MCCel0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM
yuciae C TpUMEHEHHeM TIpapHUuecKux METOJ0B U
AIIEKTPOHHBIX CPEJCTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U ClIy4ailHoe COOBITHE, BEPOSTHOCTD CIy4alHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIIbI CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl MpU pELICHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4YailHBIMU
BEJIMYMHAMHU; YMEHME IPUBOJAUTH IPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B MPUPOIAHBIX

U OOILIECTBEHHBIX SIBICHUSX;
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I1P614. YMmenue BbIOMpPATh NOAXOAAIIMN U3YUEHHBINA METO
JUIS  PELIeHMs] 3aJadyd, pacrno3HaBaTb MaTEeMaTUYECKUE
(baxTh

¥ MaTeMaTU4YeCKHUe MOJIETU B MIPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IMPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTE€MaTU4YeCKON HayKu

OK 04. DddextuBHO
B3aHMOJICHCTBOBATh

1 paboTaTh B KOJUICKTHUBE
1 KOMaH]IE

JInuHOCTHBIE pe3yJIbTaThl JOJKHBI OTPa)KaTh B YaCTH:
LIEHHOCTH HAy4YHOTO TMO3HAHUA: OCO3HAHUE IIEHHOCTH
Hay4YHOW JE€ATEIbHOCTH, TOTOBHOCTb OCYILECTBIISTh
MPOCKTHYKD M  HUCCJIEIOBATEIBCKYIO JEATEIbHOCTh
WHJMBHU1yaJIbHO U B TPYIIIIE

MerarnpeameTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnazeHue YHUBEpPCAJbHBIMU KOMMYHHKAaTHBHBIMU
JICHCTBHUSMMU:

0) COBMECTHasl IeATEIIbHOCTb:

- TOHUMATh U UCTIOJIB30BATh IPEUMYIIECTBA KOMaHIHOM
Y MHAMBHUAYaIbHOUN paboThI;

- TMpUHUMATh II€JIM COBMECTHOW JESATEIHHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS IO €€
JTOCTHIXKECHHUIO: COCTAaBIISITh IJ1aH JICHCTBHH,
pacmpenenarb pojad € Y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;
- KOOPJIMHUPOBATh u BBIIOJIHSTH
B YCIIOBUSIX peanbHOTO,

1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,
- OCYIIECTBIISITh ~ TO3UTUBHOE  CTPATErHMYECKOE
MOBEJIEHUE B Pa3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIHATHBHBIM.
Osnanenue YHUBEPCAIbHBIMU peryasiTUBHBIMU
JIEHCTBUSIMMU:

T') IpUHATHE ce0s U IPYTUX JIIOJCH:

- IPUHUMATh MOTHBBI 1 QpTyMEHTBI IPYTUX JIFOACH TIpH
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

paboty
BUPTYaJILHOT'O

ITP61. Bnagenne meromaMu J0Ka3aTelbCTB, alrOpUTMaMu
pelieHus 3aaad; yMeHue (GOpMYyIUPOBATH OMPEICICHHUS,
aKCUOMBl ¥ TEOpEMbl, MPUMEHATb UX, HPOBOIAUTH
JIOKa3aTeJIbHBIC PACCYKIECHUS B XOJ€ PEIICHUs 3a/1a4;
[IP67. VYwmeHnue omepupoBaTh MOHATHIAMH: CpelHee
apupMeTHYeCKoe, MeIruaHa, HauOOoJbIlIee U HaMMEHBIIee
3HAUYEHHUs], pa3Max, JAUCIEPCHUsl, CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HA0Opa; YMECHHE M3BJICKATh, HHTEPIIPETUPOBATH
uH(poOpMallMi0, TPEICTaBICHHYHO B  Tabmumax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA PeallbHBIX
IIPOLIECCOB

1 SIBJICHU; TPEICTABIIATH HH(OPMAITUIO C TOMOIIBIO TaOIHUIT
U UarpaMM; MCCII€IOBaTh CTaTUCTUYECKHUE JIaHHbBIE, B TOM
gucjie ¢ TNpUMEHEHHEeM TpapUUYecKuX METOJ0OB U
AIIEKTPOHHBIX CPEJICTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMH: CITYYalHBIN OIBIT
U cllydyaifHO€ COOBITHE, BEPOSTHOCTH CIIyYalHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HCIOJIB30BAHHUEM
rpadUyecKuX METOJOB; MPUMEHATh (POPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMynbl TpU PEIICHUH 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peaibHbIX ~ COOBITMH; 3HAaKOMCTBO €O  CJIy4YailHBIMU
BEJIMYMHAMU; YMEHHE MPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJTBIITX qHUCe B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBICHUSX;

[1P614. YMmenue BoIOUpATh MOAXOIAINN U3YICHHBI METO/]
JUIs  pellIeHHs] 3aJayd, pacrno3HaBaThb MaTEeMaTHYECKUE
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- MpU3HABaTh CBOE MPABO W MPABO JIPYrHX JIOACH Ha
OIINOKHU;

(baxTh
Y MaTeMaTHYeCKUE MOJICIH B IPUPOHBIX U OOLIECTBEHHBIX

- pa3BUBaTh CIIOCOOHOCTD IMOHUMATh MUp | SIBJICHUSIX, B HUCKYCCTBE, yMEHHE MPUBOIAUTH IMPUMEPHI
C TIO3MIIMU JPYroro YyejaoBeKa MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTE€MaTUYeCKON HayKu

OK 05. OcywmectBuath | JInuHocTHBIE pe3yabTaTh IOJDKHEI orpaxats | [IPG1. Bmamenue mMeromamu I0Ka3aTeIbCTB, AJITOPUTMAMH
YCTHYI0O ¥ TMCBMEHHYIO | B YacCTH: 3CTETUYECKOTO BOCIIUTAHUS: pelieHus 3aaad; yMeHue (OpMYyIUPOBATH OMPEICICHHUS,
KOMMYHUKAIUIO - 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIKOYAs 3CTETUKY | aKCUOMbl M  TE€OPEMBI, MPUMEHATh HUX, [POBOJUTH
Ha rOCy/IapCTBEHHOM | ObITa, HAYYHOTO W TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, | JOKa3aTelIbHBIC PACCYXICHHS B XOJIC PEIICHUS 3a/1a4;
SI3BIKE Poccwuiickoii | Tpyna u oOIIECTBEHHBIX OTHOLICHHI; ITPG6. YMeHue penarh TeKCTOBBIC 3a7a4i Pa3HBIX TUIIOB (B
Qdenmepanii ¢ Y4E€TOM | - CHOCOOHOCTh BOCHPHHHMATH Pa3UYHBIE BHUIBI | TOM YHCIE HAa MPOICHTHI, TOJW W YacTH, HA JIBHIKCHUE,
0COOEHHOCTEN UCKYCCTBa, TpPaJullMd U  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/Ja4dl U3
COLIMAJILHOTO W JIpYyTHX HAPOJOB, OIIYIIATh SMOIMOHAIBHOE | O0JIACTH YIPABJICHUS JTUYHBIMHA U CEMEHHBIMU (DUHAHCAMH);
Hu KYJIbTYPHOIO | BO3JIECTBHE UCKYCCTBA; COCTaBJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U HUX
KOHTEKCTa - yOeXICHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH | CHCTEMBI IO YCJIIOBHUIO 3a/IayH, HMCCJICIOBATh TOTYyYEeHHOE

U 00IecTBa OTEYECTBEHHOIO U MHUPOBOIO HCKYCCTBa,
THUYECKHUX KYJIbTYpPHBIX TpaauIHi
Y HApOJHOI'O TBOPUECTBA

MeTtanpeameTHble pe3yibTaThl 10JKHBI OTPaXKaTh:
OBnazieHne yHHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMU
JNEUCTBUSAMM:

a) oOmeHue: -  OCYIIECTBIATH
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOaJbHbIE CpeACTBA OOIEHUS,
MTOHUMATh 3HaYCHHE COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTyallui U
CMSITYaTh KOH(DIUKTHL;

- Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHMSI C
MCIIOJIb30BaHUEM SI3bIKOBBIX CPEICTB

KOMMYHUKAIIUA

pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TPG8. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U ciay4ailHOe COOBbITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTb C HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHITh (POPMYJIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl TpU pELIEHWH 3ajjady; OLIEHUBATh BEPOSTHOCTHU
peaibHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4ailHBIMHU
BEJIMYMHAMHU; YMEHHME IPHUBOJAUTH IPHUMEPBI IPOSBICHUS
3aKOHA 00IbIINX qucen B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BoIOMpPATh NOIXOIAIINA U3YYEHHBINH METO/]
JUIsL pelleHus 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
(bakTbI

¥ MaTeMaTHYeCKUE MOJETH B IMPUPOJHBIX U OOIECTBEHHBIX
SBIIGHUSIX, B HCKYCCTBE; YMEHHME TNPUBOAUTH MPUMEPHI
MaTe€MaTU4eCKUX OTKPBITUA POCCHMCKOM U  MHUPOBOHU
MaTE€MaTUYECKON HayKu
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OK  06. IlposBasaTh
IpaskaaHCKO-
MaTPUOTUIECKYIO
MO3HUITHIO,
JI€MOHCTPHPOBATH
OCO3HAaHHOE  ITOBEJCHUE

Ha OCHOBE PpOCCUHCKHUX
IyXOBHO-HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIC
C y4E€TOM TIapMOHM3aLUU
MEKHALMOHAIbHBIX

u MEXXPETUTNO3HBIX
OTHOILUEHUH, NPHUMEHATh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

JImuHOCTHBIC
B YaCTH:

- TPAXXIaHCKOT'0 BOCIIUTAHUS: IPUHATUE TPATUIIMOHHBIX
HallMOHAJIBHBIX, OOIICUYETIOBEYECKUX I'yMAaHUCTHIECKUX
U IEMOKPaTUYECKUX LIEHHOCTEN;

-IaTPUOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOE  OTHOLIEHHE K  TOCYAapCTBEHHBIM
CHMBOJIaM, UICTOPUYECKOMY U MPUPOJHOMY HACIIEAUIO,
MaMATHUKAM, TpaauLHsIM HapOJ0B Poccuu,
JNOCTHXKEHHsIM Poccum B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYIE;

pe3yJabTaThl  JOJDKHBI  OTpa)Karb

MeramnpegMeTHble pe3yJbTaThl JOJKHBI OTpa)KaTh:
OBnanenue YHUBEpPCAIbHBIMU PEryJaTUBHBIMU
EUCTBUSIMU:

B) OMOLMOHAJIbHBIA HMHTEJUIEKT, IpeaIoiararoliuii
C(OPMHUPOBAHHOCTH:!

--CaMOCO3HaHMsI, BKJIIOUYAIOIIETO CIIOCOOHOCTh

[IOHMMAaTh CBO€ ASMOLIMOHAIBHOE COCTOSHUE, BHUJIETH
HalpaBJIeHUs Pa3BUTHS COOCTBEHHOW >MOIIMOHATBHOMN
cdepsl, ObITh YBEpEHHBIM B ce0e;

- CaMOpPETYJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOIIb,
yMEHUE IPUHHUMATh OTBETCTBEHHOCTb 3a  CBOE
IIOBEJICHNUE, CIIOCOOHOCTh aJanTUPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSM M NPOSBIATh THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTUBALIMH, BKIIFOYAIOLIEN CTPEMIIEHHE K
JOCTWIKEHMIO  LeIM M  yCHeXy,  ONTHUMH3M,
VHHUIMATUBHOCTh, YMEHHE JI€WCTBOBAaTh, HCXOASA W3
CBOUX BO3MOXKHOCTEH;

- OJMIIaTUHW, BKJIOYAIOUIEH CMOCOOHOCTh IOHUMATh
SMOLMOHAIIBHOE COCTOSTHUE IPYTUX, YYUTBIBATh €TI0 IIPU
OCYILIECTBJICHUM KOMMYHHUKAlLlMH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

I1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pelieHus 3aaay; yMmMeHue (GOopMyIUpOBaTh OMpPENEICHHUS,
aKCUOMBl ¥  TEOpPEMBI, NPUMEHATH UX, IPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKIEHUA B XO/€ pELICHUs 3a/1a4;
[1PG6. YMeHnue pemarb TeKCTOBBIC 3aa4i PA3HBIX THUIIOB (B
TOM 4YHMCJIE HA MPOLEHTHI, OJM M YacTH, Ha JBUKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTH, 33Ja4d U3
o0rnacTu ynpapieHUs JIMYHBIMU U CEMEUHBIMH (PHAHCAMMU );
COCTaBJISITh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA MU HX
CHUCTEMBI MO YCJIOBHIO 3a/1ayd, UCCIENIO0BATH IOJIYyYEHHOE
pelleHne 1 OLEHUBATh NPaBIONOA00HOCTh PE3YIbTATOB;
[IP67. VYwmenue omepupoBaTh MOHATHIAMH: CpelHEe
apudmernyeckoe, MenuaHa, HAUOOJbIIEe W HAMMEHBIICE
3HAUYEHHUs], pa3Max, JAUCIEPCHUsl, CTaHJAPTHOE OTKJIOHEHUE
YHCIOBOTO HAOOpa; YMEHHE M3BJIEKAaTh, HHTEPIPETUPOBATH
uH(poOpMallMi0, TPEICTaBICHHYHO B  Tabmumax, Ha
nuarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaabHBIX
MIPOLIECCOB

U SIBJICHUI; IPEJICTaBISITh MHPOPMAIUIO C TOMOIIbIO Ta0JINIL
U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJOB U
AJIEKTPOHHBIX CPEACTB;

[TPG8. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U ciIy4ailHOe COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJbl CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBbIE (aKThl H
dbopMyInbl MpU pEIICHUH 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMHU; YMEHHME MPHUBOJUTH MPHUMEPHI IMPOSBICHUS
3aKOHa (31018111704 qucen B MPUPOTHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIINN N3YUYSHHBIH METO
JUIsL pelIeHus 3aJlayd, pPAaclo3HaBaTh MaTeMaTHYECKHe
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- COITMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH
BBICTPanBaTh OTHOIICHUS
C APYTUMU JIOABMH, 3a00TUTHCS, MPOSIBIISITH HHTEPEC U
pazpemats KOHGIUKTHI

(baxTh

U MaTeMaTUYeCKHUe MOJEIU B MIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHME MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTE€MaTU4YeCKON HayKu

OK 07. CopneiicTtBoBaTh

COXpaHEHHIO
OKpYKaroIen Cpenbl,
pecypcocOepexeHmIo,

PUMEHSTh 3HAHUSA

00 HM3MEHEHHHU KJIUMaTa,
MPUHIIMIIBL  OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO EHCTBOBATH
B YpEe3BbIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE ~ pe3yNbTaThl  JOJIKHBI
B YaCTH: HKOJOTUYECKOT'O BOCIIUTAHMUSL:

- aKTUBHOE HENpUsTHE NEWUCTBUM, MPUHOCALINX BpPE.
OKpY>KalolleH cpere;

- yMEHHE  MPOTHO3UPOBATH
9KOJIOTMYECKHUE  TMOCIEICTBUS
NEICTBHI, IPEIOTBPALLATh UX;

- paCcliupCHUC OIbITa ACATCIBHOCTH 9KOJIOTHUECKOH
HaIpPaBJIEHHOCTH;

OTpaXXaTb

HeOJaronpusTHhIE
IIPEANPUHAMAEMBIX

MeTtanpenMeTHple  pe3yabTaThl JODKHBI  OTPaXKaTh:
Osnazenue YHHUBEPCAJIbHBIMU y4eOHBIMU
II03HABATEILHBIMHU JEHCTBUASIMU:

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUTAH  PEHICHUS  MPOOJIEMBI
C y4eToM aHaiM3a HMEIOIIUXCS MaTepUaIbHBIX

Y HEMaTepUAITbHBIX PECYPCOB;
- OCYILIECTBJIATH IIeJIEHANPABICHHBIN MOUCK MEepeHoca
CpEICTB u Croco0oB NENCTBUSA
B Mpo(hecCHOHANBHYIO CPeNy;

- YMETh TICPEHOCHTH 3HAHWS B II03HABATEILHYIO
Y IPAKTHUYECKYIO 00JaCTH KU3ZHEACITEIbHOCTH;
OBiameHne YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMHU
JICUCTBUSIMMU:

0) COBMECTHasI IeATEIIbHOCTh:

- TpeiaraTb HOBBIE TMPOEKTHI, OIICHUBATH HWJIEU
C TIO3WUIIUU HOBU3HBI, OPUTUHAIBHOCTH, TTPAKTHUECKOM
3HAYUMOCTH;
Osnagenne
JICICTBUSIMMU:

YHUBEPCAIbHBIMHU pEryasTUBHBIMU

ITP61. Bnagenne meromaMu J0Ka3aTelbCTB, alrOpUTMaMU
pemieHus 3aaa4; yMeHHE (POpMyTUpOBaThH OMpEIeTICHHS,
aKCUOMBI M  TEOPEMBI, NPUMEHATh HX, I[POBOJUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;
I1P64. YMeHue omnepupoBaTh MOHATUSMHU: (DYHKIUSA,
HenpepbiBHAass (YHKIWSA, TPOU3BOAHASA, IepBooOpasHas,
OINPECIICHHBIM NHTErpall; yMEHUE HAXOANUTh IIPOU3BOJHBIE
AJIEMEHTapHbIX  (YHKUUH,  HCIONB3ys  CIPAaBOYHBIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHINNX CaydasX GyHKLIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJIBIINE ¥ HAMMEHBIINE
3HAa4eHUs1 (QYHKUUH; CTPOUTHh TIpadMKd MHOTOUYWIEHOB C
UCIIOJIb30BaHUEM amapaTa MaTeMaTH4YeCKOro aHaJN3a;
IIPUMEHATh IIPOU3BOJHYIO IIPU pPEIIEHUU 3a7ad  Ha
JBUKEHHE; pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M HA
HauOoJNbIINEe U HAaWMEHbIINE 3HAYEHUs, Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUs

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
GyHKIMS, MOKazareiabHas (PyHKIMS, CTETEHHas (QYHKIIMS,
JorapupmMuyuecKas byHKLU, TPUTOHOMETPUUYECKHE
¢byHKIMKM, 0O0paTHbIe (QYHKIUHU; YMEHUE CTPOUTH I'paduKu
U3y4eHHBIX  (DYHKIUH, HCHOIB30BaTh TIpaduKu  MpU
U3Y4EHUU MIPOLIECCOB
U 3aBUCHMOCTEH, NP peIIeHUH 3a]ad U3 APYruX y4eOHBIX
IpeIMEeTOB U 3aJad M3 pealbHOM KU3HU; BbIpaXaThb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

[1P66. YMeHue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/aydl U3
00J1aCTH yIpaBJICHUs JIUYHBIMHU U CeMEHHBIMU (PMHAHCAMH);
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0) CAMOKOHTPOJIb:

- JlaBaTh OLECHKY HOBBIM CHUTyalUsIM, BHOCHTH
KOPPCKTHUBLI B ACATCIIBHOCTL, OICHUBATH COOTBCTCTBUC
PE3yIbTATOB LIEIISM

COCTaBJISITh BBIPAKCHUS, YpPaBHEHHUs, HEPABEHCTBA U HX
CHUCTEMBbI MO YCIOBHIO 3aJa4d, MCCIEA0BATh MOJYyYEHHOE
pelleHre U OlEHUBATh MPaBIOMOA00HOCTh PE3yIbTaTOB;
[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUISL  pellleHUs] 3ajauyd, pacro3HaBaThb MaTeMaTHYECKHE
dbakThl W MaTeMaTUYeCKHEe MOJCIH B TPHUPOJHBIX |
OOIIIECTBCHHBIX SIBJICHUSX, B HICKYCCTBE; YMEHHE MTPUBOIUTH
MpUMEpPbl MaTEMAaTHUYECKUX OTKPBITUH POCCUUCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU
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2. CTpyKTYypa U cofepxaHue 001eo0pa3oBaTe/IbHOM IUCHUIIIMHBI

2.1. O6beM TMCUHUILTUHBI ¥ BUABI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0beM yacoB

O061bemM 00pa3oBaTe/IbHON MpPorpaMmmbl (Bcero) 230
O6beM padoThI 00YYAKOIIUXCSI BO B3AUMOAEHCTBHY € NpernoiaBaTesieM 222
B TOM 4YHCJIC:
134
JICKIOIUHU
4
B Tom gucie nmpodeccnoHalbHO - OPUEHTUPOBAHHOE COJICPIKAHNE
78
MPAKTUYECCKHUE 3aHITHS
56
B tom uncne npodeccuoHaIbHO - OPHEHTHPOBAHHOE COACPKAHKE
6
KoHcyabTanum K 3K3aMeHy
4

IIpomeskyTouHas arrecTauus B gopme IK3aMeHa
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2.2. TemaTuyecKkMi MJIAH M COJAEPKAHUE TUCIUTITHHBI

Conep:xkanue y4eOHOro Marepuasa (0CHOBHOE M MPOdeccCuoHAILHO

HaumeHoBaHue pa3jie/ioB . Oo0bem | Popmupyembie
u Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHON 4acOB | KOMIETCHIHH
MOYJIb (IIPH HAJTHYHUH)
1 2 3 4
OcHoBHOe coJep/kaHue

Pa3nen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14

Tewma 1.1. Coneprxkanue y4eOHOro Marepuasia 2

Iens m 3anaun MaTemMatuky | Llenb u 3aaun MaTeMaTHKU MIPU OCBOCHUU CIIEUUATbHOCTH. ba3oBbie 3HAHUS U YMEHHUS

pu OCBOEHHUH | IO MaTeMaTHKe B MPO(ECCHOHATHHOW M B TIOBCETHEBHOW ACSITEIHLHOCTH. MHOXECTBO,

CIELUAJIBbHOCTH. onepanuy HajJ MHOkecTBamu. Jluarpammel Ditniepa—BenHa. Mcnonb30BaHue TEOPETUKO-

MHokecTBa U JIOTHKA MHO>KECTBEHHOI'0 amnapaTta /Ajsi ONMCAHHUS pEaJbHbIX IPOLIECCOB U SBICHUM B
npodeccuoHanbHOM AESITeNbHOCTH, MPH pPEIIeHUH 3a4ad U3 APYTHX JUCIUILIMH.
Omnpenenenue, TeOpeMa, CIEICTBUE, T0KA3aTEIbCTBO

Tema 1.2. Coneprkanue y4eOHOro MaTepuasia 2

Yycaa ¥ BEIYUCIICHUS Harypanenble u nenble yucna. [Ipu3Haku AeIMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 01,
yrcna. OOBIKHOBEHHBIE U JIECITHUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MTEPUOTNIECKUE OK 02,
npobu. ApubdmMernyueckre ornepanud ¢ paldoOHAIBHBIMU YHCIaMH, TpPeoOpa3oBaHUs OK 03,
YHUCJIOBBIX BbIpaXeHUM. JlelicTBUTENbHBIE YMCla. PalnvoHanbHBIE W UpPpalMOHAIbHBIC OK 04,
yuciaa. Apudmernyeckue onepanuu C JIeHCTBUTENbHBIMU uuciaamu. [IpubnnxéHHbIe OK 05,
BBIYMCIICHMS], IPABUJIA OKPYTJICHUS, TPUKUKA U OLIEHKA Pe3yNbTaTa BIUUCICHUN OK 06

Tema 1.3 Coneprxkanne yueOHOro MaTepuania 2 OK 07

Toxnecrsa u | ToxxaecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.

TOXICCTBCHHBIC HepasenctBo, pemieHne HepaBeHCTBAa. MeToa MHTepBaoB. Perienue nensix 1 JIpoOHO-

MpeoOpasoBaHHI. paloHaJIbHBIX YpaBHEHUH M HepaBeHCTB. [IprMeHeHue ypaBHEHHI W HEpPaBEHCTB K

YpaBHEHH pEIIeHHI0 MaTeMaTHYeCKHX 3a7ad W 3aJad U3 pa3jINuHbIX o0JacTell HAyKu M pealbHON

1 HEpaBCHCTRA #u3HU. CUCTEMBI U COBOKYITHOCTH PAlIMOHAJIBHBIX YPAaBHEHUI U HepaBeHCTB. CHCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad ¢ MOMOIIBIO CHUCTEMBI JTUHEMHBIX
YpaBHEHUI

Tema 1.4. IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAepKaHUE (COAepKaHHe IPUKJIATIHOIO 2

MO/1YJIfA)
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[Ipouentnpie  BbuucieHus | [lpumenenue apoGeil M MPOLEHTOB YIS pEIICHUs NMPUKIAIHBIX 337a4 U3 Pa3InYHbIX
B npodeccuoHaNbHBIX | OTpaciel 3HaHWi W peanbHOW KU3HU. [IpuONMKEHHBIE BBIUMCICHHS, MpaBUIIa
3aa4ax OKpYIJICHUS, NpPUKUAKA U OIEHKa pe3yjbTaTa BbIUMCICHUH. PasHble cr1ocoObl
BBIUMCIICHUSI TPOLEHTOB. [IpolieHTHbIE BBIYUCIEHHS B NPO(ECCHOHATIBHBIX 3aJavax.
[IpumeneHne ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3ajad U 3a/1ad U3
pa3IuyuHbIX 00JacTel HayKH U pealibHOM JKU3HU
Tema 1.5. Copepxanne yaeOHOro MaTepuaa 2
[TocnenoBaTenbHOCTH [TocnenoBarenbHOCTH, CIMOCOOBI  3afaHusl  MoOcieAoBareiabHOCTeH. MOHOTOHHBIE
U IIPOTPECCUU MOCJIeIOBATENbHOCTH. ApuMeTHueckass U TreoMeTpuueckas nporpeccu. beckonedno
yObIBaromasi reomerpuueckas mporpeccus. Cymma OeckOHEUHO  YyObIBaroleit
reoMeTpuyeckoil mnporpeccun. @Popmyna CIOXKHBIX TNpoleHTOoB. lcnonb3oBaHue
MIPOTPECCUU JJIsl PELICHHs] pealIbHbIX 3a/1a4 MPUKIIAJAHOTO XapakTepa
Tewma 1.6. Coneprxanue yueOHOro Marepuasia 2
OyHKIMH U TpaduKu Oyukuusi, cnocoOsl 3aganus pynkuuu. ['padux dynkiuu. Bsaumuo o6patHbie GyHKIUH.
OO6nactp omnpeneseHuss ¥ MHOXKeCTBO 3HadeHni ¢pyHkunu. Hymn gynkmun. [pomexytku
3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC PYHKITUU
KounrpoJabHas padora no pasaeny 1. BxoaHoil KOHTposIb
Pasnen 2. Crenenn u kopHu. CTeneHHasi, NoKa3aTeJbHas U Jorapupmudeckas GyHKuuu 40
Tema 2.1. Coneprxkanne y4eOHOro MaTepuasa 4
ApudmeTndeckuii KopeHb Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleWcTBus ¢ apudmeTHyecKuMu
N—OMW CTENEeHHU. KOPHAMM N—OM CTENEHH.
Tema 2.2 Coneprkanne yueOHOro MaTepuasa 4 OK 01
Crenenu. CrtannaptHas Crenens ¢ uensiM nokazareneM. CtannapTHas (opma 3anucu AeHCTBUTEIHLHOTO YHCIA. OK 02’
¢dopma 3anucu Hcnonb3oBanne noaxozsmend (opMbl 3alUCH JIEHCTBUTENIBHBIX YHCEN JJIS pELIeHHS OK 03’
JENCTBUTENIBHOTO YnCia MPAKTUYECKHX 33/1a4 U Mpe/ICTaBIeHHsI JaHHBIX. CTEeTeHb C palliOHATBHBIM MTOKa3aTENIEM. OK 0 5’
CpoiictBa creneHu. IIpeoOpazoBaHue BBIpaXKEHHM, COAEPXKALIUX CTENEHH C OK 0 6’
paIoHaIbHBIM MOKa3aTeNeM OK 07’
Tema 2.3. Coneprxkanne y4eOHOT0 MaTepuasa 2
CrenenHas GyHKIUSA Crenennas QyHKIHS C HATYpaJIbHBIM U IIeNBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpa MK KOpHsI N-Oi CTENEeHU
Tema 2.4. Uppaunonansusie | Comepxanne yueOHOTo MaTepuana 6
yYpaBHEHHMs U HepaBeHCTBAa | Pemienue uppalvoHaJbHBIX YPaBHEHUH 1 HEPABEHCTB
Coneprxkanne y4eOHOr0o MaTepuasa 6
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Tema 2.5. TlokazarenpHbIE
YpaBHEHHUS U HEPABEHCTBA

[TokazarenbHblE ypaBHEHHS U HEPABEHCTBA

Tema 2.6. Copepxanne yaeOHOro Marepuaa 6
Jlorapugm uncna. Coiicta | Jlorapupm umciaa. Jlecatuynple © HaTypaiabHble sorapudmel. I[IpeobpaszoBanmue
JorapugmMoB BBIpOKEHUH, COJIEpKAIUX JOorapupMbl
Tema 2.7. IlokazarenwpHas | ConeprkaHue yueOHOTO MaTepraia 8
u norapudmuueckas | [TokazatenpHass u  Jsorapudmuueckas (yHKIMH, UX CBOWCTBA W  rpaduku.
byHKIHIH, ypaBHeHus, | Jlorapudmuueckue ypaBHEeHUsI U HEPAaBEHCTBA
HEPABEHCTBA
Tema 2.8. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COoAep:KaHHe TPUKJIATHOTO 2
Jlorapugmsl B mpupoie MOLYJIs1)
U TEXHUKE [Ipumenenue norapudma. Mctopus pazsutusa marematuku. Jlorapudmudeckas cnupaib
B npupojge. Ee maremarmueckue cBoiictBa. lcmonb3oBanue rpagukoB GyHKIWN IS
MCCIIETOBAHMS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3
pa3aMyuHbIX 00JacTel HAyKH U peaJIbHOM JKU3HU
Tema 2.9. Coneprxkanue y4eOHOro Marepuasia 2
[IpumeHeHue ypaBHEHUH, Hcnonb3oBanue rpagukoB (GyHKIUN [UIsI PEelICHUS YpPAaBHEHUW M JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [Ipumenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHUIO MaTeMaTUYECKUX 3a/1ay U
K PEILIEHUIO 3a/1a4 3aJ1a4u U3 pa3IMuHbIX 00JacTell HAYKU M pealibHOU >KU3HU
KoutpoJabsnas padora no pazueny 2
Pa3nes 3 IlpsiMble M JIOCKOCTH B POCTPaHcTBe. KoopAMHATHI M BEKTOPBI B IPOCTPAHCTBE 26
Tewma 3.1. Coneprkanne yueOHOro MaTepuasa 4
[ToBropenune minanumeTpud. | OcHOBHblE (GUIYpbl, GakThl M TeopeMbl IUIaHUMETpUH. (OCHOBHbBIE MOHSATHUS
OcHoBHbIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [loHsATHe 00 OK 01,
CTEPEOMETPUN aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN U CIIEICTBUS U3 OK 02,
HUX OK 03,
Tema 3.2. Coneprxanue yueOHOro MaTepuasia 6 OK 05,
[Tpsimble U IIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TApAIUIEIbHBIE U OK 07
B IIPOCTPAHCTBE. | CKpelMBaromuecs npsmMole. [lapamienbHOCTh NPSAMBIX M IJIOCKOCTEH B MPOCTpPaHCTBE:
[TapamiensHOCTh  MPAMBIX, | TapaJuleNbHBIE  TpPsSMBIE B MPOCTPAHCTBE, MAPAUIETBHOCTh  TPEX  MPSMBIX,
OpsMOM ¥ IUIOCKOCTH, | MapajuIeIbHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C COHANpaBJICHHBIMH CTOPOHAMH, YTOJ
IJIOCKOCTEH MEX1Yy MpsMBIMH B npocTpaHcTBe. [lapainesnbHOCTh IIIOCKOCTEH: MapaliesIbHbIE
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IIJIOCKOCTH, CBOMCTBA NapajUICNIbHBIX IUIOCKOCTEH. IIpocreiiime NpoCTpaHCTBEHHBIE
(GuUrypsl Ha IJIOCKOCTH: TETpa’3p, KyO, Mapajuiesenunesi, HIOCTPOCHUE CeUSHHH

Tewma 3.3. Copepxanne yaeOHOro MaTepuana 4

[TepieHqUKYIAPHOCTD [lepneHuKyISIpHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE MpsMbIE B

IPSIMBIX IIPOCTPAHCTBE, INpPsAMbIE NapauieibHble U NEPIEHAMKYJSPHbIE K IUIOCKOCTH, IPU3HAK

Y TUIOCKOCTEN NEPIEHIUKYIAPHOCTH NPSMON U INIOCKOCTH, T€OpeMa O HpsIMOW NEepHEeHAUKYISIPHON
IIJIOCKOCTH

Tewma 3.4. Coneprxkanue y4eOHOro MaTepuasia 4

Vsl Mexay NpsSMBIMU Yribl B NPOCTPAHCTBE: YroJd MEXAY MPSIMOM U IUIOCKOCTBIO, JBYI'PAHHBIA YIoOJI,

Y TUIOCKOCTSIMU JIMHEMHBIN yToJI IBYTPaHHOIO yria. [lepnenauKymnsap 1 HakJIOHHbIE: PACCTOSIHUE OT TOYKU
710 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TFIOCKOCTH, TPOCKIHs (PUTYPBI HA TUIOCKOCTb.
IlepneHIUKYIAPHOCTD MJIOCKOCTEN: NPU3HAK IEPHEHIAUKYISAPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX NepHeHANKYIIApAx

Tema 3.5. Copnepxanue yueOHOro MaTepuasa 4

KoopaunaTs! 1 BEKTOpHI Bektop Ha miockocth ¥ B npocTpaHcTBe. CIIOKEHME M BBIYMTAHHE BEKTOPOB.

B IIPOCTPAHCTBE YMHO)eHuEe BeKkTopa Ha uucio. PasznokeHue BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno napamienenunena. Pemenue 3agad, CBSI3aHHBIX C IIPUMEHEHHEM
IIpaBWI JEHCTBUI ¢ BekTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarts! Bexkropa. IIpocreiimme 3amaun B KOOpAMHATAX. YTOJ MEXKJY BEKTOPaAMHU.
CkansipHOE€ TNIPOM3BEACHHE BEKTOPOB. DBplunciieHHME yIioB MeXAy MpsSMBIMH H
wockocTsiMU. Koop/inHaTHO-BEKTOPHBINA METO/I PU PELICHUH T€OMETPHUUECKHX 3a]a4

Tewma 3.6. IIpodeccnonanbHO OPUEHTHPOBAHHOE COepKAHNE (CONEPKAHUE TPUKJIIATHOTO 2

[Tpsimble U IIIOCKOCTH MO/LYJIst)

B IIPAKTHUYECKHX 3aJa4ax PacnionoxxeHne mpsIMBbIX U IUIOCKOCTEM B OKpYyXarolleM Mupe (Ipupojie, HUCKYCCTBE,
apXHUTEKTYype, TeXHUKe). Pellenne npakTHKO-OpUEeHTHPOBAHHBIX 331a4

Tewma 3.7. Coneprxkanne yueOHOro MaTepuasa 2

Pemenue 3anau. [Ipsmele Pemenue 3a1ay Ha HaAXOKAEHUE N'€OMETPUUECKUX BEJIMYMH C UCIIOJIB30BaHUEM arrapara

U IUIOCKOCTH, KOOPJIMHATBl | BEKTOPHOM anreOpsl

U BEKTOp KonTpoJubsHasi pabora no paszaeny 3

Pasnen 4. OcHoBbI TpUroOHOMeTpHH. TpUroHoMeTpuyeckue PYHKIUH 26

Tema 4.1. ‘ Coneprxkanne y4eOHOT0 MaTepuasa 6
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OCHOBBI TPUTOHOMETPUHU

CuHyC, KOCUHYC U TaHI'€HC YHMCIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPY’>KHOCTb, oIpeJiesIeHue
TPUTOHOMETPUYECKHUX (PYHKIMH YUCIOBOTO apryMEHTa

Tema 4.2. OcHoBuble | ConepkaHue yueOHOro MaTepuasa 6

TPUTOHOMETPUUYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BhIpaKeHU. OCHOBHBIE TPHUTOHOMETPHUYECKHUE

TOXKJIECTBA hopMyIIbI

Tewma 4.3. Copepxanne yaeOHOro MaTepuaa 4

Tpuronomerpuyeckue Oyukuus. [lepuonnueckue dynkiuu. Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U

GyHKIMM, HUX CBOWCTBA U | rpaduku

rpaguKu

Tema 4.4. Coneprkanue y4eOHOro Marepuasia 6 OK 01

Tpuronomerpuyeckue Pemenne  TpuroHomerpuyeckux — ypaBHeHH. [IpuMmepbl  TPUTOHOMETPUUYECKUX OK 02’

YPaBHEHUsI U HEPABEHCTBA | HEPABEHCTB OK 03’

Tema 4.5. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe MNPHUKJIAJIHOIO 2 OK 0 4’

Hcnons3oBanue MO/LYJIs1) OK 0 5’

TPUTOHOMETPUHU [IpoBeenne MpakTUYECKUX pacyeToB Mo (opMmyinaM TpUTOHOMETpuH. Mcmonb3oBanue OK 06,

B nIpoeccuoHanbHoOu cdepe | rpadukoB GYHKIHIA I HCCISTOBAHUS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPhIE BOSHUKAIOT ’
IIPU PEUICHNU 33124 U3 IPYTUX YUeOHBIX JUCIUILUIMH M PEaTbHOM KU3HU

Tema 4.6. Conepxanue yueOHOro MaTepuasa 2

Pemenne 3aga4 | TpuroHoMmerpudeckue QYHKINHU, TOXKISCTBA U YPaBHEHUS

TPUTOHOMETPUHU KountpoJabsHas padora no pazzneny 4

Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 32

Tema 5.1. Conepxanue yueOHOro MaTepuasa 8

MHororpaHHUKH [loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBINYKIbIE H OK 01
HEBBITYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA MHOTOTpanHuKa. [Ipr3ma: n-yrojapHas mpu3Mma; OK 02’
IpaH M OCHOBaHMs MpPHU3MBbl; NpsMas W HAKJIOHHas NpU3Mbl; OOKOBas W MOJHAs OK 0 5’
MOBEPXHOCTh TpHU3MBL. [lapayurenenunen, NpsSMOYTOJbHBIN MapauieNieunel U ero OK 0 6’
coiicTBa. [Tupamua: n-yroiapHast TupaMuia, TpaHd ¥ OCHOBaHHE MUPAaMU/Ibl; OOKOBas U OK 07
MOJTHAsI TTOBEPXHOCTh IMUPAMUJBI; TpaBHIIbHAS M yCEYEHHAS MHpaMHIA. DIEMEHTHI
NIpU3MBI U TTUPaMUbI. BbIUKCIIEHUE 371€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, AMaroHaiu,
YTJIbI

Tema 5.2. Conepxanue yueOHOro MaTepuasa 6
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[IpaBunbHbBIE
MHOTOTPaHHUKH.

[Inomans IIOBEPXHOCTHU
MHOT'OTPaHHUKOB

HpaBI/IJIBHBIe MHOI'OIpaHHUKH: TOHATUC IMPABUJIBHOIO MHOI'OI'paHHHKA; ITPABUJIbHAA
IpU3Ma U MPaBUJIbHASA MUPAMUAA; NIPaBUIbHASL TPEYTrOJIbHAS NUpPaMUa U IPaBUIIbHBIN
TeTpasap; KyO0. IIpencraBieHue o mpaBUIbHBIX MHOIOIPaHHUKAX: OKTa’Ip, N0AEKa’p U
ukocasap u ap. CedeHus npusmbl U nupamuabl. [lnomans GOKOBONM MOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOMIAAh OCHOBAHUH, TeopeMa O OOKOBOM
IIOBEPXHOCTU MpsAMON mnpu3Mel. Ilmomans OOKOBOH MOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHON NHpaMHIbBl, TEOpeMa O IUIOIAAM OOKOBOH TOBEPXHOCTH YCEUEHHOMN
IUPaMUb

Tema 5.3.
Temna Bpamienus

Cojnepkanne yaeOHOro MaTepuaia

Hunuaapudeckas MOBEPXHOCTb, 00Opa3ymoollue IUIMHIPHYECKONH MOBEPXHOCTH, OCh
MWIMHAPUYECKON ToBepXHOCTH. Llmnmmuap: ocHoBaHMs # OOKOBasi IOBEPXHOCTH,
oOpa3ymolas Hu OCb, IUIOMIaAhr OOKOBOW M TONHOW TmoBepxHOCTH. KoHHuYeckas
[IOBEPXHOCTh, OOpa3yrollne KOHMYECKON MOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOM
noBepxHocTU. KoHyc: ocHOBaHWE U BepiInHa, 00pa3yolas U 0Cb, MIOMIAs OOKOBOW U
MIOJTHOM MOBEPXHOCTH. Y CEU€HHBIN KOHYC: 00pa3yrolne U BBICOTa, OCHOBAaHHS 1 OOKOBast
noBepxHocTh. Cdepa u map: HeHTp, paauyc, JUamMeTp, IUIOMIab MOBEPXHOCTU C(hephl.
B3anMuoe pacronoskenue chepbl W IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomanb cdepol. M3o0pakeHne Ten BpallleHUsl Ha MIOCKOCTH. Pa3BEépTka nuiauHapa U
KOHyca

Tema 5.4.
O0BeMBI u IJTIOIIA TN
MOBEPXHOCTEN TeI

Copep:xanue yueOHOTo MaTepuana

[Tonstue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBA 00bEMOB Ten. Teopema
00 00bEME NPSAMOYTOJILHOTO NapajieNenuneaa U ceCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0BEM HUIIMHAPA, KoHyca. O0bEM mapa u miomanb cepsl. [logobHbIE Tena B
npoctpaHcTBe. COOTHOUICHUSI MEXTY IIJIOMIAIMH MIOBEPXHOCTEH, 00BEMaMuU MOT00HBIX
ten. CedeHus mumHApa (MApalieIbHO W MEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapajuieIbHOE OCHOBAaHMIO U TPOXOJMINEe Yepe3 BEepILIMHY), CEeueHHs Miapa.
MHororpaHH1K, ONKUCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAST B MHOTOTPAHHUK WU B
TEJIO BpAIIEHUS

Tewma 5.5.

JIBuKeHHe B IPOCTPAHCTBE.
Ceyenuss W KOMOHWHAIIMH
MPOCTPAHCTBEHHBIX (QUTYD

B po¢eCCHOHATBHBIX
3aJadax

IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEpP:KaAHHE (COdepKaHHe IPHUKJIATHOIO
MOIYJIs1)

CummeTpHsi B MPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOM, IIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHpaMUAax,  HNapajuleleNunenax,  IMpaBUIIbHbBIX
MHoOrorpaHHukax. CUMMETpHs B IPUPOJIE, ApXUTEKType, TEXHUKE, B OBITY, B Ipodeccuu.
Hcnonp30BaHKe ABUKEHUN B IPOCTPAHCTBE NP pelieHuu 3aaad. Iloctpoenue ceueHuii
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MHOTOTPAaHHHKOB M Ten BpamieHus. Meron cienoB. KomOuHamusi Tenm BpamieHHs |
MHOTI'OIpaHHHUKOB. Vcnosip3oBaHne KOMOMHAIMA MHOIOIpDAaHHMKOB U TEJl BpallleHHs B
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

Tewma 5.6. Coneprxkanue y4eOHOro MaTepuasia 2
Pemenue 3aJa4. | Beruncnenue BeIMUYUH (JUIMHA, YroJ, 00beM, IUIOMAb IIOBEPXHOCTH) T€OMETPHUCCKUX
MuororpanHukn W Tena | puryp, UCHoONb3ys U3ydeHHble Qopmyinbl M MeToabl. [locTpoeHue cedeHHi
BpallleHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKMX YEPTEKEH M3
PUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y
KonTpoJsbsHasi pabora 1o pasgeny 5
Pa3nen 6. [IpousBoaHasi u mepBoodpa3Hasi GyHKIUHN 46
Tewma 6.1. Coneprkanue y4eOHOro Marepuasia 2
MOHOTOHHOCTh u | [IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl M MHUHHUMYMBI (DYHKIIHH.
KCTPEMYMBI Gynkuuu. | Hanbosbliiee 1 HaMMeHbIIIee 3HaYeHNUE (DYHKIIMU Ha TIPOMEIKYTKE
Touku sKcTpemMyMa
Tema 6.2. Coneprxkanue y4eOHOro MaTepuania 6
Ilonarne  HenpepsiBHOCTH | HempepriBHBIE (hyHKIIMH. METO MHTEPBAJIOB [T PEIICHUS HEPABEHCTB
GbyHKIHH. Merox
WHTEPBAJIOB
Tema 6.3. Coneprxanue yueOHOro MaTepuasia 10
[IpounsBoHasl. [IpousBonnas Qynkuuu. ['eomerpuueckuii ¥ (U3MUECKUH CMBICI IPOU3BOJHOM. OK 01
I'eomeTpuyeckuit u | [IpousBoHbIe 31eMeHTapHBIX (QyHKIMH. DOpMyIIbl HAXOXKAEHUS TPOU3BOIHON CYMMBI, OK 02’
buznueckuit CMBICT | IPOU3BENIEHUS U YaCTHOTO (PyHKUNN OK 03:
IIPOU3BOJHON OK 04
,
Tema 6.4. Monotonnocts | Coneprxxanue yueOHOTO MaTepraia 6 OK 07
GbyHKITHIH. Touku | [IpumMeHeHne MPOM3BOIHON K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBbI
JKCTpeMyMa
Tema 6.5. Conepxanue yueOHOro MaTepuasa 6
Haunbonbmiee n Haumensiiee | Haxoxaenne HauOOJBIIEr0 W HAWMMEHBIIETO 3HAa4YeHHs (YHKIMH Ha OTpE3Ke.
3Ha4YeHUs QyHKIUU [IpuMeHeHHe TPOM3BOMHOW Ui HAXOXKJCHUS HAMIYYIIEro pELIeHUs B MPUKIIAJHBIX
3aJla4yax, JJs ONpeeseHUs] CKOPOCTH MPoLecca, 3alaHHOr0 opMYJIoi WiIH rpag KoM
IIpodeccnonaibHO OpPHEHTHPOBAHHOE coO/AepKaHMe (CoAep:KaHUe MPHUKJIATHOIO 2

MO/1YJIfA)
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Tema 6.6. Haxoxaenue
ONTUMAJIBHOI'O pe3yJbTaTa ¢
MTOMOULIBIO TPOU3BOTHOU

HpI/IKJIaI[HHe 3agadyd, B TOM YHCJIC COLNHAJIbBHO-3KOHOMHUYCCKOIO H (I)I/I3I/I‘ICCKOF0
XapakTepa, uxX peeHrue CpeACTBAMU MAaTEMATHYCCKOI'0 aHalln3a

Tema 6.7. Coneprxkanue y4eOHOro MaTepuasia 6

IlepBooOpa3nas ¢pyHKIMK [TepBooOpaznas. Tabmauia nepBooOpa3HBIX

Tewma 6.8. Coneprxkanue y4eOHOro MaTepuaia 2

IInomans KpUBOJMHENHOM | IHTErpan, ero reoMeTpuuecKkuii u (u3ndeckuid CMbICi. Bbrumcienue MHTErpana mo

Tpaneuuu. @®opmyna | popmyne Herorona-JleliOHuma

Hetorona — JleiiOuuma

Tema 6.9. Coneprkanue y4eOHOro MaTepuasia 2

IIpumenenne npousBoaHON | Pemenue 3a1a4 Ha MpUMEHEHHE TPOU3BOIHOM U MHTETpaja UIsl BRIMUCICHUS (PU3HUECKUX

U 1IepBo00Opa3Hoi PyHKUIMK | BENWYMH U IUIOIIAEH
KonTpoabHas pabdora 1o pasueny 6

Pa3nen 7. Teopusi BeposITHOCTEH M CTATHCTHKA 28

Tema 7.1. Conepkanue yueOHOro MaTepuasa 2

[IpencraBnenue qaHHBIX [IpencraBnenne JaHHBIX C MOMOUIBIO TaOmuI U nquarpamM. CpenHee apuMeTndecKoe,

U OIlMCaTeNbHas CTATUCTHKA | MeAMaHa, HAuOOJbIllee W HaWMEHbIee 3HAYCHMs], pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OPOB

Tema 7.2. Conepxanue yueOHOro MaTepuasa 6

Crnyuaiinble cOOBITHSL. CrnyyaitHble SKCTIEPUMEHTHI (OMBITHI) U CIy4YailHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS

Omnepanuu Haz COOBITHAMM | (MCXOAbI). BeposTHOCTh ClaydailHOrO COOBITHS. BIM30CTh 4YacTOTBI M BEPOSTHOCTH
coOpiTui. Ciy4aiiHblE ONBITBI C PAaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU COOBITHSMHU.
BeposiTHOCTH cOOBITHI B ONBITAX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Onepanuy Haja COOBITHSIMU: MepeceueHne, 00beIMHEHNE, TPOTUBOIOJIOKHbBIE COOBITHUS. OK 01. OK 02
HMuarpammsl Oitiepa. Popmyia CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTB. OI& 03 ’
YMHOXeHue BeposTHOCTeH. [lepeBo ciiywailHOro skcrnepuMmeHTta. dopMmyrna MOJTHOU OK 0 4’
BeposiTHOCTH. HezaBucumble coObITHs OK 06

Tema 7.3. IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAep:KaHMe (COoAep:KAHHME NPHUKJIATHOIO 4

BepositTHOCTB MOJLYJIst)

B npodeccroHanbHbIX | [lepBudnas o0pabOTKa CTATUCTHYECKUX AaHHBIX. [ paduyeckoe UX MpeacTaBICHHE.

3a1a4ax HaxoxxaeHue cpeqHHX XapaKTepHCTUK, HaOMIolaeMbIX JTaHHBIX. OIeHKa BEpOSATHOCTH

coOBITHS B MPOdeCcCHOHATBHON JESITEIbHOCTH, pellleHrne MpodecCHOHANbHBIX 3a/1ad Ha
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BCPOATHOCTDH CO6LITI/I$I, NPUMCHCHUC CTATUCTHYCCKUX MCTOAOB JId PCHICHUA
HpO(beCCI/IOHaJ'IBHBIX 3aJa4

Tema 7.4. Copepxanne yaeOHOro MaTepuana 4
OnemeHTsl KOMOMHAaTOpPUKK | KoMOMHATOpHOE MpaBWiIo yMHOXKeHHUs. [lepecTtanoBkH 1 (hakTopuai. Yuciao coueTaHui.
Tpeyronbhuk Ilackans. @opmyna 6uHoma HproToHa
Tema 7.5. Coneprxkanue y4eOHOro MaTepuaia 2
Cepun mocnenoBaTelnbHbIX | BUHApHBIN ClTy4aliHBIN OMBIT (MCIIBITAHUE), YCIIEX M Heyaada. HesaBucuMebie HCIbITaHNUS.
UCIIBITAaHUHI Cepus He3aBUCHMBIX UCIBITAaHUH 10 nepBOro ycnexa. Cepusi He3aBUCUMBIX MCIBITaHUM
bepuymn
Tema 7.6. Copnepxanue yueOHOro MaTepuasa 4
. CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOocTed. Jluarpamma pacnpenencHus.
CnyuyaiiHple BEIUYMHBI U I . 6
pUMEpPBI pacIpeNesIeHHAN, B TOM YHCIIe, TEOMETPUYECKOE U OMHOMHUAIIBHOE.
DacpEICIICHIA. UucnoBble XapaKTEPUCTUKU CIydyalHBIX BEIUYMH: MaTeMaTU4YECKOE OXKUIAHUE,
MaremaTnueckoe 0Ku1aHue
. . JIUCHepcuss U CTaHJApTHOE OTKJIOHEHHE. llpumepbl NMpUMEHEHMsT MaTEeMaTHYeCKOIo
CLYHAUTHON BETHHHHAT OKUJaHMsl, B TOM YHCJIE B 3a/1a4aX U3 IOBCEIHEBHOM KU3HU. MaTeMaTHYeCKOE OKUJaHHUE
OMHApHOHN CIy4ailHOM BeMWYMHBL. MaTeMaTHYeCKOe OXHIAHHE CYMMBI CITydailHBIX
BEIMYMH. MaTeMaTH4ecKoe 0XKUIaHue U AUCHIEPCUs TEOMETPUUECKOr0 U ONHOMHUAIBHOTO
pacrnpeieIeHuil
Tema 7.7. Coneprxanue yueOHOro MaTepuasia 2
3akoH  OONBIMX  YHCEN. | 3aKOH OOJBIIUX YHCEN U €r0 POJib B HayKe, MpUpojie U obIiecTBe. BoIOOpOUHBIH METO
HenpepeiBable  ciny4aiiHble | uccnenoBanuil. [IpuMepbl HeNpepbIBHBIX ClyyailHbIX BelW4MH. [IoHATHE O TUIOTHOCTH
BEJIMYMHBI (PACHpesIeNIeHus) | pacripeesicHus. 3alaud, NPUBOJIINE K HOPMaIbHOMY pachpesaeneHuto. [loHstue o
HopmansHoe HOPMaJIbHOM paclpeaeIeHuN
pacrnpenenenne KountpoJsbHas pabora o remam pazzena 7
KoncyapTanusi K 3K3aMeHy 6
IIpome:xxyTounasi arrecranus (JK3amMmeH) 4
Bceero: 230
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. [las peanu3anuu nNporpaMmbl 001e00pa3oBaTe/JbHON TUCHUILUIMHBI «MaTemMaTuka)
NnpeaycMOTPeH Ka0UHeT MaTeMaTHUKHU, OCHAIEHHBIA 000pYI0BaHUEM:

* MHOTO()YHKIIMOHAIBHBIA KOMIUIEKC TPENOIaBaTes;

* HAIJBIIHBIE TOCOOMS (KOMIUICKTBI Y4€OHBIX TAOJHII, TUIAKATOB, MOPTPETOB BBIIAIOIIUXCS
YUEHBIX - MATEMaTUKOB U JIp.);

* uH(pOPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* 3KpPaHHO-3BYKOBBIC TIOCOOWS;

* KOMIUICKT TEXHHYECKOW JIOKyMEHTAIlMW, B TOM YHUCIIC MMAacropTa Ha CpeAcTBa OO0YYCHUs,
WHCTPYKIIMU TI0 UX UCIIOJIb30BaHUIO M TEXHUKE 0€30IIaCHOCTH;

TEXHUYECKUMU CPEJICTBAMH OOYy4CHUSI:

3.2. NudopmanuoHHoe odecnieyeHne MporpaMmmbl

Jlns peayM3andu mporpaMmbl  OMOIHMOTEYHBIH (QOHA 00pa30BaTENBHON OpraHU3alUuU
JIOJDKEH UMETh IeYaTHbIC H/UIIH 3JICKTPOHHbBIC 00pa3oBaTeIbHbIC U HH(POPMALIMOHHBIC PECYPCHI,
pexomennoBanuele  dOYMO, 11 wucnonb3oBaHHA B oOpas3oBarenbHOM mporecce. [lpu
dbopmupoBannK OMOIMOTEYHOro (PoHIa 00pa30BaTEILHON OpraHU3aliel BEIOUpaeTCs HE MEHEe
OJTHOTO M3JIAaHHsI M3 TICPEUMCIICHHBIX HIDKE TICYaTHBIX W3JJaHUK U (WJTU) 3JICKTPOHHBIX U3JIaHHH B
Ka4eCTBE OCHOBHOTO, ITPH ATOM CITUCOK, MOKET OBITh JIOTIOJTHEH HOBBIMH U3JJaHUSIMHU.

3.2.1. OcHOBHBIE MEYATHBIC U3TAHUA:

AJredpa M Hayaja MateMaTudyeckoro anaum3a. 10-11 kiace : 6a30Bblif M yriTyOJIEHHBIHN
ypoBHU : yuebnuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 12-e u3n., crep.
— Mocksa : IlIpocBemenue, 2024. — 463 c. — (Maremaruka: anreOpa W Havaja
MaTeMaTH4ecKoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
noamnucke. (PITY)

I'eometrpusi. 10-11 kaacc : 6a30BbIi 1 yrIyOn€HHbINM ypoBHH : yueOHuk / JI. C. Atanacsn, b. B.
, B.®. Byry3oB [u ap.]. — 12-e u3n., crep. — Mocksa : IIpocBemenne, 2024. — 287 ¢. —
(MaremaTtuka: anreOpa W Hayajla MaTeMaTudyeckoro aHanusa, reomerpusa). — URL:
https://e.lanbook.com. — Pesxxum moctyma: mo noanucke. (PITY)

AJredpa M Hayaja MaTteMaTudyeckoro anaam3a. 10-11 kiacc : 0a30BbIif M yrITyOJCHHBIH
ypoBHH : yueOHuK / I1I. A. Anumos, FO. M. Komnsirun, M. B. Tkauésa [u ap.]. — 11 - e usa. crep.
— Mocksa : IlIpocsemenue, 2023. — 463 c. — (Maremaruka : anreOpa W Havaia
MaTeMaTHYeCcKOTo aHanusa, reometpus). —100 sk3. (PITY)

I'eometpusi. 10-11 kaacc : 6a30Bblil U yriryOnaeHHbId ypoBHH.: yueOHuk / JI. C. Aranacss, B. @.
byrysos, C. b. Kagomuies u 1p. — 9-e uzn. — Mocksa : [IpocBemenue, 2021. — 287 c. : uin. —
(MTI'Y — mikone). (@PITY) — 50 k3.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH:

bamvakoB M. M. Marematuka : yueOHuk s CIIO / M.U. bammakos. — Mocksa : KnoPyc,
2024. — 394 ¢c. — (Cpennee mpodeccronanbHoe obpaszoBanme). — URL : www.book.ru. —
Pexxum noctymna: nmo noamnucke.
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bammakos M. U. Maremaruka. [Ipaktukym : yueOHO-pakTHUecKkoe mocodue / bammakos M.
U., Outuna C.b. — Mocksa : KuoPyc, 2024. — 294 c. — (Cpeanee mpodeccruoHaabHOe
obpasoBanue). — URL : www.book.ru. — Pexkum moctyma: mo moamucke.

Auiredpa M Hayaj1a MaTeMaTH4YecKkoro anajaun3a. 10 kiaacc : 6a30BbIi U yrayOaEHHBIN YPOBHH :
yuebHuk / 0. M. Komsirun, M. B. TkauéBa, H. E. ®énoposa, M. U. [llabynun. — 10-e u3x., crep.
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4. KoHTpPoJIb M OllEHKA pPe3yJbTATOB OCBOCHUS 0011e00pa30BaTeIbLHOM

AUCIHUILIHHDBI

KOHTpOJIL H OHEHKa pPC3yJIbTATOB

OCBOEHHUS  00I111e00pa30BaTEIHHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢dopMHpOBaHUE OOUMX W TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasieiam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oo6masi/mpogeccuoHaIbHAS Paznen/Tema THn  OLEHOYHBIX
KOMIIeTeHIIHS MeponpHusITHUsI
OK 01. Beibupars cmocobwsr | Tema 1.1, 1.2,1.3,1.4,1.5,1.6,1.7. TectupoBanue
peleHus samau | Temsr 2.1 -2.12, 2.13I1-o/c, 2.14. VCTHEIH onpoc
poeCCHOHANTLHOM Tempi 3.1 - 3.4, 3.511-0/c, 3.6. MaremaTnueckuii
eATENBHOCTH Temn1 4.1, 4.2, 4.311-0/c, 4.4. MKTAHT
Temsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
HIPHMCHITOIRHO Temsi 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Hlpencrasretiie
K pa3JIMYHbIM KOHTEKCTaM 6.9 TI-o/c, 6.10. pe3yNnbTaToOB
Temsr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, HpaKTHICCKuX
7.16 TI-o/c, 7.17. pabot
Tewmsi 8.1, 8.2, 8.31T-0/c, 8.4. 3ammura
Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4, HHIUBUYaIbHBIX
9.5 IT-o/c, 9.6 - 9.9. [IPOEKTOB
KonTponbhas
pabora
Brinonsenue
3alaHUNA
IIPOMEKYTOUHOU
aTTeCTaI[u!
OK 02. UcnonszoBare | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COBpPEMEHHEBIE cpenctea | 1.511-0/c, 1.6, 1.7. VeTHEI ompoc
MOMCKa, amammza | LeMbl 2.1 -2.12, 2.131T-o/c, 2.14. MaTtemaruueckuii
Tewms! 3.1 - 3.4, 3.5I1-0/c, 3.6.
" HHTCPHPCTANIH | rorir 4.1, 4.2, 4.31T-0/c, 4.4, AMKTAHT
uHGopMaLH, Temsl 5.115.4,’5.5 H-o/cj, 5.6 -5.9. llpencragnenme
u MHOPMAIMOHHBIE | Teny 6 ]- 6.4, 6.51I1-o0/c, 6.6 - 6.8, pe3yJIbTaToB
TEXHOJIOTHH 6.9 TI-0/c, 6.10. MIPAKTUIECKIX
AUIL - BBINIOJIHEHHA  3a4a4v | Tewmsr 7.1- 7.7, 7.8 TI-o/c, 7.9 - 7.15, pabor
npo¢ecCuOHAITBHON 7.16 IT-o/c, 7.17. 3amura
JIeITSIHOCTHU Temnr 8.1, 8.2, 8.311-0/c, 8.4. HHAWBUIYATbHBIX
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, MPOEKTOB
9.5 I1-0/c, 9.6 - 9.9. KonTposbHast
pabota
Brinonsenue
3aJlaHui
ITPOMEKYTOUYHON
aTTeCTaI[UU
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OK 03. [MnanupoBars | Tema 1.1, 1.2[1-o/c, 1.3, 1.4 II-o/c, | TectupoBanmue
U peamsossBate | 1.511-0/C, 1.6, 1.7. YcTHBIN onpoc
COBCTBEHHOE Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHIecKuii
N L L R e
W JIMMHOCTHOE  PasBUTHE, | T\ 5154 5.5 [I-0/c, 5.6 -5.9. [IpencraBnenue
MPEIIPUHUMATEITBCKYIO Tembi 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pe3yJIbTaToB
JeSITeIbHOCTD 6.9 TT-o0/c, 6.10. MPAKTUYECKUX
B npodecCHOHaNBHOI chepe, | Tems 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, | pabor
HCIIOJIL30BaTh 3manus | 7.16 I1-o/c, 7.17. 3amura
1o mpaBoBoil U (uuancoBoil | Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. WHIMBUTyaJIbHBIX
rpamoTHOocTH B pasnmuuHbix | Temsr 9.1, 9.2 I1-o/c, 9.3, 9.4, IIPOEKTOB
JKU3HEHHBIX CUTYALUSX 9.5 II-o/c, 9.6 - 9.9. KourposbHast
pabora
Beinonnenue
3aJaHuN
MIPOMEXKYTOUHOU
aTTeCTalluu
OK 04. OddextuBno | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | IIpeacraBnenue
B3aMMO/ICHCTBOBATE 1.511-0/c, 1.6, 1.7. PE3yIBTAaTOB
u paborats B Komlekrupe | LeMbI2.1-2.12, 2.13M-o0/c, 2.14. [PaKTHYECKHX
1 KoMaHIe ¥6M51 431} -43.24,43:.551_11_1-(/)/@43‘.‘.6. pabor
embl 4.1, 4.2, 4.311-0/c, 4.4.
Temst 5.1-5.4, 5.5 TI-0/c, 5.6 -5.9. 3amura
Temsr1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, MHIUBUAYATIbHBIX
6.9 I1-o/c, 6.10. [IPOCKTOB
Temwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.
Tewmsr! 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.
OK  05. OcymectBasate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TI-o/c, | TectupoBanue
yetHylo u  mmckMennyro | 1.5I1-0/c, 1.6, 1.7. Y CTHBII o1poc
KOMMYHHKAIJHIO Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKmii
Ha TOCYJapCTBEHHOM S3BIKE Temsr 3.1 - 3.4, 3.511-0/c, 3.6. JIUKTaHT
O Temsr 4.1, 4.2, 4.311-0/c, 4.4.
Poccuiickoit Odenepannu Tembi 5.1-5.4, 5.5 T1-0/c, 5.6 -5.9. IIpencrasnenue
C YUeTOM 0COOEHHOCTEH Tembl 6.1- 64, 6.5H-O/C, 6.6 - 68, pPE3YyJIbTaTOB
COLMAIIHOTO U KYNBTYPHOTO | 6 9 []-o/c, 6.10. MPAKTUYECKUX
KOHTCKCTa Tewmst 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15, pabot
7.16 I1-o/c, 7.17. 3ammura
Temnr 8.1, 8.2, 8.3I1-0/c, 8.4. WHIMBUTYTbHBIX
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, MIPOEKTOB
9.5 II-0/c, 9.6 - 9.9. KontponbHas
pabota
Brimosinenue
3aJaHuN
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IIPOMEKYTOUYHOU

aTTecTaluu
OK 06. [MposiBsate | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 II-o/c, | YcTHBIN ompoc
IpaxaaHCKO- 1.511-0/c, 1.6, 1.7. [IpencraBnenue
MaTPUOTHYECKYIO MO3UIHIO, Tempr 2.1 -2.12, 2.131T-0/c, 2.14. pe3yNIbTaTOB
JIEMOHCTPUPOBATH %Zﬁi Z} i 4324’ 43351_11_{;)%(:’ 4346' IIPAKTUIECKUX
OCO3HARHOC TMOBEACHHEC | Teppy 5.1’-5.'4,’5.S H-o/C’, 5..6. -5.0. pabot
Ha OCHOBE TPAMMIHMOHHBIX | Tevir 6 1- 6.4, 6.511-0/C, 6.6 - 6.8, 3amura
POCCHUUCKIX AYXOBHO- | 6.9 ]-0/c, 6.10. WHIABUTYyaIbHBIX
HPAaBCTBEHHBIX ~ LEHHOCTEH, | Temspr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15, IIPOEKTOB
B TOM uuciae ¢ yueroM | 7.16II-o/c,7.17. Breimonnenue
rapMOHH3AIUH Temsrl 8.1, 8.2, 8.3I1-0/c, 8.4. 3alaHui
MEKHAIMOHATBHBIX Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, MIPOMEKYTOUHON
u mesxpenuruosueix | 9.5 I1-0/c, 9.6 - 9.9. aTTecTalyu
OTHOIIICHU, IPUMEHSATH
CTaHIapThI
AHTHKOPPYIITUOHHOTO
MTOBE/ICHUS
OK 07. CopnetictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanmue
coxpanenuto  okpyxaromtenn | 1.511-0/c, 1.6, 1.7. YcTHBIN ompoc
Cpelbl, pecypcocOepeKeHHIO, Tempr 2.1 -2.12, 2.131T-0/c, 2.14. Matematuueckuit
MIPUMEHATH 3HAHUSA %zxz i} ) 43'24’ 43351_111_;%(:’ 4346' JUKTAHT
06 HM3MEHEHMH KIMMATA, | 7o\ 5.1’_5-'4:5.'5 -0 /C’, 5650, [Ipexncrapienune
TIPUHIIMIIBI OEPEKINBOTO | Toner 6.1- 6. 4, 6.511-0/c, 6.6 - 6.8, pe3yNbTaTOB
IPOU3BOACTBA, SPPEKTHBHO | 6 9 [T-0/c, 6.10. MIPaKTUYECKUX
JIeHCTBOBAT Temst 7.1- 7.7, 7.8 II-0/c, 7.9 - 7.15, | pabot
B UpE3BbIYANHBIX CUTYalMaX | 7.16 IT-o/c, 7.17. 3amura
Temnr 8.1, 8.2, 8.311-0/c, 8.4. WHUBUTYJIbHBIX
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, MPOEKTOB
9.5 II-0/c, 9.6 - 9.9. K()HTpoJ]],Ha;I
pabota
Brimosnnenue
3a1aHu I
IIPOMEKYTOUHON
aTTecTaluu
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