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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 00111€00pa3oBaTENbHON YUEOHON TUCHUIUIMHBI MaTeMaTHKa  MpeJHA3HAueHa IS
m3yuenusi marematuku B @uwmane ['BIIOY PX «YepHOropckuil rOpHO-CTPOUTEIBHBIA TEXHUKYM,
peanu3yrolmeM  OCHOBHYIO  MpO(ecCHOHATBHYI0 00pa3oBaTelIbHYI0 IMPOrpaMMy CpenHero oOIIero
o0OpasoBaHus Ha 6a3e OCHOBHOT'O 00IIEro 00pa30BaHUs MMPHU MOATOTOBKE KBATU(UIIMPOBAHHBIX pabOUnX.
[Iporpamma pa3paboTana Ha ocHOBe mpHKa3za MuHmpocsemenus Poccuiickoit @enepanuu ot
23.11.2022 Ne 1014 «OG6 yTBepxacHuN (eaepaabHOil 00pa3oBaTeIbHON MPOTPaMMBI CPEIHETO 00IIero
obpazoBanus» (3apeructpupoBano B Muntoctre Poccum 22.12.2022 Ne 71763), B COOTBETCTBUH C
PekoMenpanusiMu 10  MOJYYEHHIO  CpelHEro ooiiero oOpa3oBaHHMs B IpeAeNaX  OCBOCHUS
00pa3oBaTeNbHONW MPOTrpaMMBbl  CpelHEro MpodeccHoHalIbHOro o0pa3oBaHus (mucekMo JlemapramenTa
rOCy/IapCTBEHHOW  NOJMUTHKUM B cdepe cpeaHero mnpodeccuoHaIbHOTO  00pa3oBaHUA U
npodeccuonanbHoro odyyennus ot 01.03.2023 Ne 05-592), B cootBerctBUu ¢ PI'OC cpennero obmero
o0pa3oBaHMs, MPEABABISAEMBIX K CTPYKType, COJCpKAHUI0 U pe3yibTaTaM OCBOEHHUS YyueOHOMU
JTUCLHUIUIMHBI MaTeMaThKka (C M3MEHEeHUsIMH, Npuka3 Munnpocsemenuss Poccuiickoit @enepanuu ot
12.08.2022 1. Ne 732 «O BHeceHMHM H3MEHEHHH B (eaepanbHbIii TOCYIapCTBEHHBIN 00pa3oBaTeIbHbIN
CTaHJapT CpeAHEro oOIero oOpa3oBaHUS, YTBEPXKIEHHBIM IMpuKazoM MuHucTepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepaunu ot 17 mas 2012 r. Ne 413" (3apeructpuposan 12.09.2022 Ne 70034).
CopepxaHue MporpaMMbl HaIpaBJICHO Ha JJOCTHKEHUE CIAEAYIOLIUX HesIei:
dbopMUpOBaHUE ICHTPAIBHBIX MATEMATHUYECKUX IMOHSATUH (YHCIIO, BEIMYMHA, TECOMETPUYCCKAS
durypa, TepeMeHHas, BEPOATHOCTb, (YHKIHUA), OOECIEUYUBAIOUIUX MPEEeMCTBEHHOCTh U
MIEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHuUs 00YyUarOLINXCS;

nojBe/ieHue OOydaromMXcsi Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTHKd M OKPYKAaIoIEro MHpa, MOHMMaHWE MaTeMaTUKH KaK YacTu OOIedl KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE HHTEJUIEKTyaJIbHbIX W TBOPYECKUX CIIOCOOHOCTEH OO0y4YaroIMXcsi, IM03HABATEIbHOU
AKTUBHOCTH, WCCIIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS, HWHTEpeca K H3YyYEHHUIO
MaTEMAaTHKH;

dbopmupoBanre (HYHKIMOHATIBHOM MaTeMaTH4YeCKOW TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTEeMaTHYeCKHe  AacCleKThl B  PEAIbHBIX  JKM3HEHHBIX  CHTYalUSX M MPH W3YYCHHU APYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCMOCTEN M 3aKOHOMEPHOCTEH, (HopMyIHpoBaTh UX Ha A3BIKE
MaTEeMaTHKU U CO3/1aBaTh MaTeMaTHUYECKUE MOJENHU, TMPUMEHSATh OCBOEHHBIM  MaTeMaTHUeCKHUU
anmapat JUIs pelIeHHs] TPAKTHKO-OPHEHTUPOBAHHBIX 3aJiad, HWHTEPIPETHPOBATH M OIICHUBATH
MIOJIy4YE€HHBIE PE3yJIbTATHI.

B nporpammy BKIIIOYEHO cojepaHHe, HalpaBlIeHHOE Ha (OpMHpOBaHHME Yy OOyYaroIIMXcs
KOMIETeHIINH, HEOOXOAMMBIX IJii Ka4yeCTBEHHOTO OCBOEHHS OCHOBHOM 00pa3oBaTelbHOW MPOTpamMMBbl
CIIO na 6a3e 0OCHOBHOT'O 00IIIETO 00pa30BaHuUs C MOTYUYEHHEM CPEIHETO 00IIero 00pa3oBaHusl.

[IporpamMma y4eOHON TUCIUIUIMHBI MaTeMaTHKa YTOUHSET COJep)KaHue ydeOHOro Marepuana,
MOCIIEI0BATENbHOCTh €r0 M3y4YeHHUs, paclpeleleHre Y4eOHBIX YacoB, TEMaTUKYy WHAMBHUAYaIbHbIX
MPOEKTOB, C YUYETOM CIEeNU(UKHA MPOrpaMM MOJTOTOBKM KBaTH(PHUIIMPOBAHHBIX pPabOYMX OCBaWBaEMOW
npodeccuu.

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCITATLIAHBI

B ®wummane TI'BIIOY PX «YepHOropckuil rOpHO-CTPOUTEIBHBI TEXHUKYM», PEANM3yIOIIEM
o0pa3oBaTeNbHyI0 MporpaMMmy cpenHero ooduiero odpasosanust B npenenax ocsoenust OIIOIT CIIO na
0a3e OCHOBHOTO 0O0IIEr0 00pa3oBaHUs, U3YUECHHE MATEMAaTUKH UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH
oT npoduis nMpohecCHOHATTEHOTO 00pa3oBaHMsl. ITO BBIPAXKAETCS B COJEPKAaHUM O0YUYCHUS, KOJHMUYECTBE
4YacoB, BBIIENSEMBIX HAa U3YUYECHHUE OT/EIbHBIX TEM MPOrpaMMbl, TIIyOMHE UX OCBOEHMS 00YyYaroUIMMHUCS,
o0beMe U XapakTepe NPaKTUYECKUX 3aHSATHH.



N3ydyenne MUCUMIUIMHBI MaTEMaTHKa 3aBEpPIIACTCs MOJBEICHUEM UTOTOB B (JOpME _dK3aMeHa B
paMKax TpPOMEXYTOYHOH arrectanuu oOydvaromuxcsi B mporecce ocBoenus OITOIT CITO na 6Gase
OCHOBHOTO 00111ero 00pa3oBaHus ¢ MOJy4eHHUEM CpeaHero oomero oopasoBanwus. OO0IIMe KOMIETCHIINH,
IpelyCMOTPEHHbIE padouel mporpaMMoin TUCHUILUIMHBI MaTeMaTUKa CYMTAIOTCA CPOPMUPOBAHHBIMU TIPU
MPOXOXKACHUH 00YJAIOIIUMUCS TPOMEKYTOUHOHN aTTECTAIIHH.

MECTO YYEBHOM JUCIHUAILJIMHBI B YYEBHOM ILJIAHE

B ®ummane I'BIIOY PX «YepHOropckuil ropHO-CTPOUTEIbHBIH TEXHUKYM», PEaIU3YIOLIEM
00pasoBaTeNbHy0 MporpaMMy cpenHero oomero oopaszoBanus B npenenax ocBoeHus OIIOIT CIIO na
0aze OCHOBHOTO oOmero oOpa3zoBaHusi, yueOHas JAWCHUIIIMHA MaTematuka U3y4aercs B
00111e00pa3oBaTEIIbHOM IUKJIE Y4EOHOTO IJIaHa.

B yuebnpix mumanax OIIOIl mecto ydeOHOW AMCHUIUIMHBI — B COCTaBe  00SA3aTEIbHBIX
00111e00pa30BaTEeIbHBIX YYCOHBIX TUCIUILINH, (OPMUPYEMBIX M3 00S3aTEIbHBIX MPEAMETHBIX 00IacTe
OI'OC cpennero obOmero oOpa3zoBanus, st mpodeccuit CIIO Texuuyeckoro mnpoduis
po(eCCHOHAIBHOTO 00pa30BaHUsI.

MaxkcumanbHas ydyeOHas Harpy3ka 300 gacoB. 13 Hux 52 npaktuueckue paOoThI.

KonnuecTBo yacoB Ha OCBOCHHE TPOTPaMMBbl Y4€OHOM TUCITUTUINHBI:

MakcumanbHast yueOHass | OCHOBHOE CoOJiepXKaHHe I kype

Harpyska oOyuvaromuxcs | 300 yacos I cemectp II cemectp
300 gacoB 128 gacoB 172 vacos
Dopma Ik3zamen II cemecmp
npomesxcymounou 6 uacos
ammecmayuu




PE3YJIbTATHI OCBOEHHUA YYEFHOU JUCITATLTAHBI
OcBoenmne conepxanus yueonoit nuctmmanasl MATEMATHUKA obGecnieunBaeT JOCTHKEHUE 00YyYaIOUIMMHUCS CIICAYIONINX PE3yJIbTaTOB:

Ko M HanMeHOBaHHe Pe3yabTarhl 00yueHust
OPMHPYEMBIX

(opmupy . O6mue! JIMcuuIIMHAPHbIE

KOMIIeTeHIInii
OK 01. BeiOupats | JIMuHOCTHBIEC pe3yIbTaThl JOJKHBI OTPaKaTh [IP61. Bnagenue mMeTogaMu JOKa3aTelbCTB, arOpUTMaMu
CIoCOOBI pelIeHus 3aJad | B YacTH: TPYAOBOTO BOCIIUTAHUS: pelieHus 3aaad; yMeHHe (OpPMYJIMPOBATH OIPEICICHHS,
HpO(i)CCCI/IOHaJIbHOI/I - TOTOBHOCTbH K Tpyay, OCO3HAaHHUEC L CHHOCTU aKCUOMBI M  TEOpEMBI, MPUMEHATh WX, [OPOBOAUTH
ACATCIIbHOCTH MacTepCTBa, TPYA0IO0HE; JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;
IIPUIMCHHTCIILHO - TOTOBHOCTL K aKTHBHOH ACATCIBHOCTH | TIPG2. VMeHHe OmIepupoBaTh HOHATUSAMU: CTENECHL YKCIIA,
K Pa3JIMYHBIM KOHTEKCTaM | TEXHOJOTHYECKOW M COIMAIbHOW HaIpPaBIECHHOCTH, morapuGM  UHMCA; yMEHHE BHITIONHATH  BBIMHCICHHE

CHOCOOHOCTE WHUIIMUPOBATh, IJIAaHUPOBATh u

3HAUCHUHN U Hp606p330BaHH${ Bpra)KCHI/Iﬁ CO CTCIICHAMU U

CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 JCATCIbHOCTD,
norapupmMamu, TpeoOpa3oBaHUusl JIPOOHO-pAIMOHATBHBIX

- MHTEpeC K pazIuuHbIM chepaM NpodeccHoHaIbHON

JeSITeIIbHOCTH/ BHIPAACHHIL,

- TOTOBHOCTH H CTIOCOGHOCTS K 0GPA30BAHMIO [1P63. YMeHue onepupoBaTh MOHATUAMU: PALUOHANIbHBIE,
¥ CaMOOOPAa30BAHHIO HA IPOTHKEHUH BCEH KU3HU MppalnoHaILHBIC, HOKa3aTCIbHBIC, CTCTICHHBIC,
MertanpeaMeTHbIe pe3yIbTaThl TOTKHBI OTPAKATh: TIOTapuMUIECKHE, TPUTOHOMETPHIECKHE YPABHEHUS
OBnanenue YHUBEpCaIbHBIMU y4yeOHpIMu | ¥ HCPABCHCTBA, X CHCTEMEI,

IO3HaBaTeJIbHBIMU ZLCP'ICTBHHMI/IZ I1P65. Ymenune OIICpHUPOBATHL TMOHATHUAMU: palWOHAJIbHAA
a) 0a30BbIC JOTMUCCKUE JICHCTBHS: ¢byHKIMsA, MOKa3aTrenbHas (QYHKIMS, CTETEeHHas (QYHKIUS,
- CaMOCTOATENIbHO (hOPMYITUPOBAThH JorapupmMuyecKas byHKIMS, TPUTOHOMETPHUUECKUE
Y aKTyaJu3upOBaTh MPoOIeMy, paccMaTpUBaTh dbyukun, oOpatHble (YHKIMH, YMEHHE CTPOUTH TpaduKu
€€ BCCCTOPOHHC, W3Y4YeHHbIX  (QYHKIUI, HCHOIb30BaTh TIpaduku Mpu

- YCTaHABIMBATh  CYIICCTBCHHBIM TPU3HAK HIM | y3yyeHHH POLECCOB

1 OOmmue pesynbrathl CHOPMYJIUPOBAHBI B COOTBETCTBMU C JIMYHOCTHBIMM M MeranpeiaMerHbiMu pesyiabratamu ®IOC COO, B (HOPMHPOBAaHMH KOTOPBIX YYacTBYET

obmeoOpa3oBaTenbHas JUCIUILINHA.
2 IuCuMIIMHAPHEIE PE3YIBTATHI COPMYJIMPOBAHbBI U MPOHYMEPOBAHBI B COOTBETCTBHH C TPEOOBAHUAMH K MPEIMETHBIM pe3yibTatam 6azoBoro yposHs (I[TP6) ®TOC COO (Ilpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakius ot 27.12.2023 r.)



OCHOBaHUS JJIs CPABHECHHUSI, KIIACCUPUKALIUN
1 0000IIIEeHH;

- OmpemeNsaTh  [eTH  JIeATeIbHOCTH,
napamMeTpbl U KPUTEPUU MX JIOCTHIKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS
B PacCMaTPUBACMBIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JESATCIHHOCTH, OIICHHBATH
COOTBETCTBUE PE3yJbTATOB IIEJISIM, OLICHUBATh PHCKH
MOCJIC/ICTBHI JESITEIbHOCTH

- pa3BHUBATh KPEATUBHOE MBIILICHUE

NIPU PEUICHUU JKU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BJIQJICTh HAaBbIKAMH Y4E€OHO-HCCIICIOBATEIbCKOU U
MPOSKTHON JCSITENbHOCTH, HAaBBIKAMU pa3peIieHus
npo0Jem;

- CIIOCOOHOCTh U TOTOBHOCTH

K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX  3a7a4, NPUMCHCHUIO  Pa3IMYHBIX
METOJIOB TIO3HAHUS

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBS3H

U aKTyaJlu3upoBaTh 3ajady, BBIABUTATH TUIOTE3Yy €e
pelIeHHs, HAXOIUTh APTYMEHTHI JUIS JTOKA3aTeIbCTBA
CBOMX YTBEP>KICHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelICHHUS;

- QaHANTM3UPOBATh MOTYUYEHHBIC B XOJIC PEIICHUS 3a/1a4un
PEe3yJIbTaThI, KPUTHICCKH OIICHUBATH ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE

B HOBBIX YCJIOBHUSX;

pa3pabaThIBaTh MJIaH PEHICHUS MTPOOIEMbI

C YYETOM aHAJIN3a HMEIOIINXCS MaTepHATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIHHYIO
U TIPAKTHUYECKYIO 00IaCTH KU3HEACITETLHOCTH;
- YyMeThb MHTETPUPOBATh 3HAHHS W3

3aaaBaTb

pa3HbIX

U 3aBUCHUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX
OpEeIMETOB M 33Jad M3 pealbHOM JKHU3HU; BBIPAXXaTh
(opMynaMy 3aBUCUMOCTH MEX]ly BETMUUHAMU;

[1P66. YMenue pemaTh TEKCTOBBIE 33/1a4H Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJU M YacTH, Ha JABHIKEHHE,
paboTy, CTOMMOCTb TOBAapOB U YCIYr, HAJOIH, 3aJa4d W3

o0nacTH  ympaBleHHS  JHYHBIMA U CEMEHHBIMHU
(uHaHCaAMM);  COCTaBJIATH  BBIPDAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMbl 10 YCIOBHUIO 3a/lauH,
UCCIIEJIOBaTh  IOJYYEHHOE  pelIeHHe U  OLEHUBAaTh

PaBI0NO00HOCTh PE3yJIbTATOB;

[TP6Y. YMeHue omepupoBaTh MOHATHAMHU: TOYKA, IpsSMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIN yroul,
CKpELIUBAIOIIHECS MpsIMBbIE, MapajuieJIbHOCTh u
NEPHEHANKYISIPHOCTh MPSAMBIX U ILIOCKOCTEH, YTOJI MEXKIY
NPSIMBIMHM, YTOJ MEXAY HPSIMOM M INIOCKOCTBIO, YIOJI
MEXY IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHUE MEXKIYy MpSAMBIMH, PAacCTOSIHHE  MEXIy
IJIOCKOCTSIMU; YMEHHUE MCIOJIb30BaTh MPU PEIICHUM 3a1ad
M3y4YeHHbIE (AKTBl M TEOpPEMbl IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;
[1PG10. YMmenue onepupoBaTh MOHATUSIMH: MHOTOIPAHHUK,
CeUYEeHHE MHOTOIpaHHUKa, KyO, Mapajienenures, mpusma,
nupamuia, GUTypa U MOBEPXHOCTh BpAIlEHUS, IHIUHID,

KOHyC, 1map, cdepa, ceueHuss (UIypsl BpallleHus,
IJIOCKOCTh, Kacaromasicss cdeppl, LUIMHApPA, KOHYCA,
IUIOL[alb MOBEPXHOCTU MNHMpPaMUABI, IPU3MBI, KOHYCa,

IUIUHIpPA, TUIOaab chephl, 00beM Kyba, MpSIMOYTOJIEHOTO
napajuiesieuIe/a, TUPAMHUIBI, TPU3MBI, ITUIHH/PA, KOHYCa,
mapa; yMeHue u300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTH
BpAIICHUS, UX CEUCHHUS OT PYKH, C MOMOIIBI0 YEePTEIKHBIX
WHCTPYMEHTOB M  JJICKTPOHHBIX  CPEICTB, YMCHHE
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MpEeAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIC HJICH, NpejiaraTh OPUTHHAIbHBIC
MOJXOJbI U PELICHUS

- CTaBUTh NPOOJIEMBbI M 3aJa4H,
CHOCOOHOCTH UX MCITOJIB30BaHUSI

B ITO3HABATCIIBHON M COIMAIbHOM MPaKTHUKE

JIOITY CKAIOIIHe

OBnagenue YHUBEPCAIbHBIMU PEryJIATUBHBIMU
NeUCTBUSAMMU: a) caMOOpraHu3aIys: JienaTh
OCO3HAaHHBII BBIOOp, apryMEHTUPOBATH €ro, OpaTh

OTBCTCTBCHHOCTD 3ad PCHICHUC

pacrio3HaBaThb CHMMETPUIO B MPOCTPAHCTBE;
pacrno3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;
[IP611 VYmMeHue omepupoBaTh IOHATUSIMH: JBIKCHHUE B
MPOCTPAHCTBE, NOJO0HBIE (QUIYpsl B MPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIICHHE IUIOUIaied MOBEpXHOCTEH U
00BbEeMOB MTOAOOHBIX (PUTYD MPHU PEIICHUH 33/aY;

[1P612. YMeHue BBIYMCIATH T'€OMETPHYECKUE BEITMUMHBI
(mnmuHa, yrou, miomaab, 00beM, IUIONIAAb IMOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHbIE (POPMYJIIbI U METOJIBL;

[1P613. YMenue onepupoBaTh MOHATUSMH: MPSIMOYTOIbHAS

yMeHue

cucreMa KOOpJAMHAT, KOOPAMHATBI TOYKHM, BEKTOD,
KOOPJMHATBl BEKTOpa, CKAJIAPHOE IPOU3BENEHHUE, YO
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJIECHUE

BEKTOPA HA YHUCJIO; HAXOUTh

C IMOMOIIBIO U3YyYEHHBIX (OPMYJT KOOPAMHATHI CEPEIUHbI
OTpE3Ka, PACCTOSHHUE MEXKY ABYMS TOUKAMM;

[1P614. YMmeHue BbIOMpaTh MOAXOIAIINN U3YUEHHBIH METO/
JUIL peLIEeHUs 3a7add, paclo3HaBaTb MaTEeMaTHYECKUE
(akTbI

1 MaTeMaTHYeCKHE MOJEIU B MPUPOIAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE;, YMEHHME IPUBOAUTH IPUMEPHI
MaT€MAaTHYECKUX OTKPBITHM POCCHWCKOM W  MHUPOBOM
MaTE€MaTHYECKOU HAYKH

OK 02. Hcnomp3oBaTth

COBPEMEHHBIE  CpEICTBa
NOWCKa,  aHalmM3a |
UHTEpIpETaun
uHpOopMaluy, u
MH(pOpPMallMOHHbIE
TEXHOJIOTUI IS
BBITTOJTHEHHSI 3amaq
npohecCHOHATBLHOM
JeSITeIbHOCTH

JIn4HOCTHBIE PE3yJIBTaThl TOJIKHBI OTPAKaTh B YaCTH:
LIEHHOCTH HAy4YHOTI'O ITO3HAHHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKM U OOIIECTBEHHOH NpaKTHKH, OCHOBAaHHOTO Ha
JUanore KyjibTyp, CHOCOOCTBYIOLIEIO OCO3HAHUIO
CBOETO MECTa B NIOJUKYJIbTYPHOM MUDE;
MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
IIO3HABATCIILHBIMU ICHCTBUSIMU:

[1P64. VYmenue omnepupoBaThb MOHATUSAMH: (YHKIHA,
HempepbiBHasi (PyHKUIMs, TPOU3BOAHAs, MEepBOOOpa3Hasi,
OIIpEACIEHHBIM NHTETPpaAl; YMEHHE HaXOJUTh MPOU3BOAHbBIE
JIEMEHTAPHBIX  (YHKUMH,  MCIOJB3YyS  CHpPaBOYHBIE
MaTepuabl; UCCIEN0BATh

B MpOCTEHIIMX ciay4asx (YHKIMM HAa MOHOTOHHOCTb,
HaXOJUTh HAUOOJbIINE U HAUMEHbIIINE 3HaYeHUS (QYHKIIHA;
CTPOUTh TIpaUKHM MHOTOUIEHOB C HCIHOJb30BaHUEM
anmapara  MaT€MaTM4YecKOro  aHaluu3a;  [PUMEHSATh
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B) pabota ¢ napopmarmeii:

- BJIQJCTh HABbIKAMM MOJIy4E€HUS HHPOpPMALUU U3
UCTOYHMKOB  DPa3HBIX  THUIOB,  CaMOCTOSITEILHO
OCYILECTBIIATh IIOMCK, aHAIU3, CHUCTEMATU3aLUI0 HU
UHTEpIpEeTalnio HHPOPMAIMN Pa3IUYHBIX BUIOB H
(bopM IpenCTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax C y4eToM
Ha3zHaueHus: uHPOpMAlMM M IEJeBOW ayAuTOpuH,
BbIOMpas ONTUMAIbHYI0 (OpMYy MpEACTaBICHUS U
BU3YyaJIU3alUH;

- OLICHUBATh  JOCTOBEPHOCThb,  JIETHTUMHOCTH
UH(OpMalNK, €€ COOTBETCTBHE IIPABOBBIM

¥ MOPaJIbHO-3TUYECKUM HOPMaM;

- UCTOJIb30BATh CPEACTBA MH(POPMALTMOHHBIX

N KOMMYHUKAIUOHHBIX TEXHOJIOTHII B peICHUN
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX
u OpTraHHu3allMOHHBIX 3aga4 (¢ CO6J'IIOI[€HI/I€M

TpeOOBaHUN HPrOHOMHUKH, TEXHMKH O€30MaCHOCTH,
THUTUEHBI, peCYypcOoCcCOepeKeHHsI, TPABOBBIX M 3TUIECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 06€3011acHOCTH;

- BIQJIETh HAaBBIKAMH pACIO3HABAaHUS M  3aIIUTHI
uHpopManuy, UHPOPMALMOHHOM  0e30macHOCTH
JMYHOCTH

IIPOU3BOJIHYIO

OpU pelIeHHH 33/ad Ha JBW)KCHME; pellaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 33[]a4l Ha HAUOOJbIINE U HAMMEHbIINE
3HAUYEHMS, HA HAXOXKJICHHUE ITyTH, CKOPOCTU U YCKOPEHUS
[TP66. YMeHue penath TEKCTOBBIC 3a7]a4H Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha ABUKECHHUE,
paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 3a/a4d W3

o0nacTH  yHpaBlIeHHUs  JMYHBIMH U CEMEHHBIMHU
(¢uHaHCaMH);  COCTaBJIATH  BBIPAKEHUS,  yYpaBHEHMS,
HEPaBEHCTBA M HX CHUCTEMBI 10 YCIOBHIO 3a/ayH,
UCCIIEIOBATh  IIOJYYEHHOE pEIIEHHE W OLEHUBAaTh
IPaBJON01I00HOCTh PE3YJIbTATOB;

[IP6G7. VYmenue omnepupoBaTh MOHATHUSIMHU: CpEIHEE

apupMeTHyecKoe, MeauaHa, HauOoJjbllee M HauMeHbIlee
3HAUeHus, pa3Mmax, AMCIEPCHs, CTaHJApPTHOE OTKIOHECHHE
YHCIIOBOTr0 Ha0Opa; yMEeHHE U3BJIEKaTh, HMHTEPIPETUPOBATH
UHpOpPMaLIMIO,  TpEeACTaBIeHHY0 B  Tabiumax, Ha
auarpammax, rpagukax, OTpaskarollylo CBOMCTBA peaabHbIX
IIPOLIECCOB

U SBJIGHUH; NPEICTaBIATh HHPOPMALUIO C IOMOLUIBIO
TaOIIHI

W arpaMM; MCCIIEI0BAaTh CTATUCTHYECKHUE JIAHHBIE, B TOM
yhclie C [NpPUMEHEHHEM TIpapuiyecKuX METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[1P614. YMmenue BoIOUpaTh MOAXOASIINN U3yISHHBINH METOT
JUISlL pELICHHs 3aJadd, pacrno3HaBaTb MaTeMaTHYECKHE
(hakTbI

1 MaTeMaTHYeCKHE MOJENN B MPUPOIAHBIX M OOIIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEPHI
MaTeMaTHUYECKUX OTKPBITUM POCCHMCKOM U  MHUPOBOHU
MaTeMaTHYECKOU HAYKH




OK 03. ITnanupoBatb

u peann30BbIBATH
CcOOCTBEHHOE
npodeccuoHalbHOE

U JIMYHOCTHOE DAa3BHUTHUE,
IPEANPUHIMATEIECKY IO
JeSITeTbHOCTD

B npodecCuOHATHHON
chepe, UCIIOJIb30BATh
3HAHUS 110 MPABOBOM

u ¢uHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX KU3HEHHBIX
CUTYyAIHSIX

JIM4HOCTHBIE Pe3yNbTAThI 1OJKHBI OTPaXkaTh

B YAaCTHU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- cOopMHPOBAaHHOCTh HPABCTBEHHOI'O  CO3HAHMS,
3TUYECKOI0 MTOBEICHHUS;

- cHocoOHOCTh OLIEHUBATH CHUTYAIlMI0 M NPUHUMATH
OCO3HAHHBIC PELICHMS, OPUEHTUPYSICh Ha MOPAIbHO-
HPABCTBEHHbIE HOPMBI U LICHHOCTH;

- OCO3HaHWE JIMYHOIO BKIaJa B
YCTOWYMBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMUM DOIMTEISAM M
(um) IpyruM 4jieHaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O NPUHATUSA LEHHOCTEH CEMEUHOMN
JKU3HH B COOTBETCTBUM C TPAAULIMSIMH HapoOJOB
Poccumn;

MertanpeameTHble pe3ybTaThl J1OJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMH:

a) CaMOOpraHu3aLus:

- CaMOCTOSITENIbHO OCYLIECTBIISATh IO3HABATEIbHYIO
NeSITebHOCTb, BBIABIATH MPOOJEMbI, CTaBUTb U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4u B
o0pa3oBaTeNbHOW  JIEATETBHOCTH M JKU3HEHHBIX
CUTyallUsX; CaMOCTOSITENIbHO  COCTaBJIATH  IUIAH
peleHus MpoOJIeMbl ¢ yUYEeTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH W MPEIIOYTCHH; 1aBaTh
OLICHKY HOBBIM CUTYallHsIM;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSBICHUIO
MIMPOKOM SpYIMIMU B pa3HbIX 00JacTAX 3HaHUH,
MOCTOSIHHO TOBBIIIATh CBOM OOpa3oBaTENbHBIM U
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJIb30BaTh HpUEMBbl  pediaekcuu i
CUTYyalllH, BEIOOpa BEPHOTO PELICHMUS;

- YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD

IIOCTPOCHUC

OLCHKHU

[1P61. Brnagenue mMeronamu J0Ka3aTeNbCTB, ajJrOpUTMaMU
pelieHust 3aaady; yMeHue (GOpMyJIMpoBaTh OIpEesICHUs,
aKCHOMBI W TEOPEMBI, NPUMEHATh HX, I[POBOJUTH
JT0Ka3aTeNbHbIE PACCYKACHUS B XO/I€ PELLIECHUS 3a/ay;
[IP64. VYmenue omnepupoBaTh TMOHATUAMU: (DYHKIHUA,
HenpepbiBHAsg (QYHKLMSA, I[POU3BOAHAsA, IepBOOOpa3Hasd,
OIIpEe/ICIICHHBIM UHTETpall; YMEHUE HaXOJUTh IPOU3BOAHbBIE
JIEMEHTAPHbIX  (YHKLUUH,  MCIOJB3YyS  CHPaBOYHBIE
MaTepHajbl; UCCIEN0BaTh B MPOCTEHIINX Cydasx GYHKLUU
Ha MOHOTOHHOCTb, HaXOJUTh HAaMOOJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKUUH; CTPOUTHh TIpaMKd MHOTOUWIEHOB C
UCIIOJIB30BaHUEM allapaTa MaTeMaTU4EeCKOro aHaju3a;
IPUMEHSATH IPOU3BOJHYIO

IPU pEUICHMM 3a/Jad Ha JIBW)KCHME; pEelIaTh MPAaKTHKO-
OpPUEHTUPOBAHHbIC 3a/1a4 Ha HauOOJbIIME U HAUMEHbILNE
3HAuYEHUs, Ha HaXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS
[1P65. YMmeHue omnepupoBaTh MOHATHUSMH: pPaLMOHAIbHAs
¢GyHKIMA, MoKaszaTenbHas (QYyHKIMS, cTerneHHas (YHKIHS,
norapudmuyeckas byHKIM, TPUTOHOMETPUYECKHUE
¢byHKmu, o0paTHele QYHKUMHU; YMEHUE CTPOUTH Ipaduku
U3yYeHHbIX  (DYyHKIMH, UCHONb30BaTh TIpaduKud  MpU
M3Y4YEHHUHU MTPOLIECCOB

1 3aBHCHMOCTEH, MPHU pEIIeHUH 3a/1ad U3 APYTUX y4eOHBIX
MIPEIMETOB W 3a7ad U3 peaJbHOM MKU3HU; BBIPAKATh
(hopMyiaMy 3aBUCUMOCTH MEKy BETMUUHAMU;

[1PG6. YMeHnue pemiaTh TEKCTOBBIE 337a4l Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha NpPOLEHTHI, AOJIM M YacTH, Ha JBUKECHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/laydl U3

obyacTh  ympaBieHUS  JUYHBIMU W CEMEHHBIMH
(vHaHCAMM);  COCTAaBNIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMbl II0 YCIOBHIO 3aJ1ayH,
HCCIIENOBATh  IIOJIyYEHHOE  pElIeHWE U OLIEHUBATH
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pELICHUS IO UX CHUKEHUIO;
B) OMOILMOHAJIBHBIA HHTEIJIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAILIMM, BKJIIOYAIOLIECH CTPEMJICHHE K
JIOCTHIKECHUIO i (S)178 u ycnexy, ONTHMU3M,
WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, HMCXOIS U3
CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh INOHUMATh
HMOIIMOHAIIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €0
IPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH

Mperoarao

BBICTPaWBaTh OTHOUICHHWS C JPYTHMH JIIOJIbMH,
3a00THTBCS, TMPOSBISATH HMHTEPEC W pa3peniath
KOH(JINKTHI

MPaBONOI00HOCTh PE3yIbTaTOB;

I[IP67. VYwmeHue omnepupoBaTh TMOHATHIMH: CpeIHEE
apupMeTHuecKkoe, MeauaHa, HauOoJjbllee M HauMEHbIlee
3HA4YCHMs, pasMax, JUCIEPCUs, CTaHIAPTHOE OTKIIOHEHUE
YHMCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh
UHpOpPMaLIMIO,  MpPEACTaBIEHHY0 B  Tabiuuax, Ha
auarpammax, rpadukax, OTpaskarollylo CBOMCTBA peabHBIX
IIPOLIECCOB

U SIBJICHUI; MNpEeACTaBIATh HHPOPMALUIO C MOMOLIBIO
TabJInLL

U MarpaMM; UCCIEN0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM
yuciae C OpUMEHeHHeM TIpadUuecKux METOAO0B U
3JIEKTPOHHBIX CPEJICTB;

[1P68. YMeHnue onepupoBaTh NOHATUSAMU: CIyYalHBIA OIBIT
U CiIy4ailHOe COOBITHE, BEPOSITHOCTh CIyYailHOTO COOBITHS;
YMEHUE BBIUYHCIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM
rpadU4ecKuX METOJIOB; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AaKTHl U
(dbopMynbl TIpU pEIIeHUH 3a/lay; OLIEHWBATh BEPOSITHOCTU
peabHbIX  COOBITMM; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU; YMEHHME IPHUBOJIUTH NPUMEPHI IPOSBICHUSA
3aKOHA OOJIBIIMX YHCEN B IPUPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmeHue BbIOMpaTh MOAXOISAIINN U3YUEHHBIH METO/
JUISlL pELICHHs 3a7a4d, pacrno3HaBaTb MaTeMaTHYECKHE
(bakTbI

Y MaTeMaTHYeCKUe MOJETH B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; yMEHHME IPUBOAUTH MPUMEPHI
MaT€MAaTHYECKUX OTKPBITHM POCCHUCKOM W  MHPOBOMU
MaTeMaTH4eCKON HayKH

OK 04. DdodextuBHo
B3aMOJIENCTBOBATH

JImgyHOCTHBIE PE3YIbTATHI AOJDKHBI OTPAaXaThb B 4YaCTH!:
OCHHOCTH HAY4YHOI'0 IMO3HAaHHA: OCO3HAHHWC ICHHOCTHU

[TP61. Bnagenue mMeTomaMu JOKA3aTelbCTB, aJrOpUTMaMu
pelieHus 3aaad; ymMeHue (GOpMYJIUPOBATh OIPEICICHHS,
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U paboTaTh B KOJUICKTUBE
U KOMaHjie

HAYYHOW JESATEIBHOCTH, TOTOBHOCTh OCYIIECTBISITH
MPOCKTHYI0 M HMCCIIEIOBATEIbCKYIO  JCSATEIHHOCTD
WHIAWBUIYAITBHO U B TPYIIIIE

MertanpeaMeTHbIC Pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnaseHWe YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- NOHMMAaTb U  HCIOJNb30BaThb  IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;
- IpPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH,

OpraHU30BBIBATh M KOOPAUHUPOBATH JNEHCTBUS IO €€
JOCTUKEHUIO: COCTaBIIATh IUIaH NEeNCTBU,
pacopenenarTh pojid C y4eTOM MHEHMH YYacTHUKOB
00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

- KOOPJIMHUPOBATh U BBIIIOJIHATH paboTy

B YCJIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO

¥ KOMOMHHUPOBAHHOT'O B3aUMO/ICUCTBUS;

- OCYWIECTBJISITH ~ IMO3UTUBHOE  CTPATErMUYECKOE
MOBEICHNE B PpA3IUYHbIX CUTyalUsX, MpPOSBIATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.
OBnanenue YHUBEPCATIbHBIMU PEryJISTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI M ApTYMEHTBI JPYTHX JIIOAEH MIPU
aHaJIM3€e Pe3yJbTaTOB IEATEIbHOCTH;

- IIPU3HABaTh CBOE IIPAaBO W IMPaBO JIPYrHX JIOAEH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP

C TO3UIIMU JPYTOro YeJoBeKa

aKCUOMBl M  TEOpPEMBI, HPUMEHATb HUX, [POBOJIUTH
JOKa3aTeNbHbBIE PACCYKICHHS B XO/I€ PEILEHUS 3a1a4;
I[IP67. VYwmeHue omnepupoBaTh TMOHATHIMH: CpeIHEE
apupMeTHUeCcKoe, MenuaHa, HauOoJbllee M HauMEHbIIEe
3HAYeHUs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKIOHECHHE
YHMCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh
uHpOpMaIMIO,  TPEACTaBIEHHYIO B  Ta0numax, Ha
uarpammax, rpagukax, OTpakarollyo CBOMCTBA peaabHbIX
IIPOLIECCOB

U SIBJICHUI; TPEACTaBIATh HHPOPMALHUIO C TOMOIIBIO
Ta0JINLI

U MarpaMM; UCCIEI0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM
gyuciae C TOpUMEHEHHeM TpadUuecKux METOJOB U
JJIEKTPOHHBIX CPEACTB;

[1P68. YMeHue onepupoBaTh NOHATUSAMU: CITyYalHBIA OIBIT
U CIIy4aiiHOe COOBITHE, BEPOSITHOCTh CITyYalHOTO COOBITHS;
YMEHHME BBIUUCISITH BEPOATHOCTb C  HCIIOJIB30BAHUEM
rpadU4ecKuX METOJIOB; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(¢bopMynbl TIpU pEIIeHUH 3a/ay; OLIEHWBATh BEPOSITHOCTH
peanbHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMHU; YMEHHE MPUBOAUTH HPHUMEPHI IMPOSBICHUS
3aKOHA OOJIBIIMX YHCE B IPUPOTHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1PG14. YMmenue BoIOMpaTh NOIXOISAIINNA U3YUESHHBIN METO
JUISL pelleHus 3aJadyd, paclio3HaBaTh MaTeMaTH4YecKue
(akTbI

1 MaTeMaTHYeCKHe MOJENU B MPUPOIAHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHME IPUBOAUTH MPUMEPHI
MAaT€MaTHUYECKUX OTKPBITUM POCCHMCKOM U  MHUPOBOHU
MaTeMaTHYECKOU HAYKH
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OK 05. OcyumiectBasath | JIMUHOCTHBIE pe3yIbTaThl IOJKHBI OTPAXKATh [1PG1. Brnagenue MeTogaMu J10Ka3aTeIbCTB, alrOpPUTMaAMU
YCTHYKO ¥ TIMCBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCIIUTAHUSA: pelieHus 3aaad; ymeHue (GOpMyJIMpOBaTh OIpeieIeHHs,
KOMMYHUKAIINIO - OCTCTUYCCKOC OTHOUICHUC K MHUPY, BKJIITO4Yasd 3CTCTUKY aKCHUOMBI W  TEOpPEMBI, MPUMEHATH UX, MPOBOIUTH
Ha rOCyJapCTBEHHOM | ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CIOPTA, | nokazaTenbHbIE PACCY)KICHNUS B XOJI€ PEIICHHS 33,144,
A3BIKE Poccuiickoii | Tpyia i OOIIECTBEHHBIX OTHOMICHHIA; ITP66. YMenue pelarh TEKCTOBBIE 3a1a4i Pa3HbIX TUIIOB (B
denepaunn _C ydeToM | - CIIOCOOHOCTh  BOCIPHHMMATbH  PasiMYHBIC BHIBL | 1o yuono o NPOIEHTHI, JOMH M YACTH, HA JBMKEHHE,
0COOEHHOCTEHN UCKYCCTBA, TPAAULMU U TBOPYECTBO CBOETO pPAGOTY, CTOMMOCTH TOBAPOB H YCIYT, HATOTH, 3a/aul H3
COTMATLHOTO W ADYTHX - HAPOJIOB, — OIIYINaTh  SMOUHOHANLHOC | 5 acry YOPaBJIEHUS  JIMYHBIMM U CEMEUHBIMU
u KYJbTYPHOI'O | BO3JEHCTBHE UCKYCCTBA;
KOHTEKCTa - YOKICHHOCTh B 3HAYMMOCTH JIJIsl IMYHOCTHU (uuancamn);  COCTABNATL  BHIDAKCHUA,  YpaBHCHH,
1 OOLIECTBA OTCYECTBEHHOTO M MHDOBOTO HCKyccTBa, | | CPABCHCTBA M HMX  CHCICMBL 110 yCIOBHIO  3a]datH,
STHYECKUX Ky/IbTYPHBIX TPaIHIIHiA UCCJENIOBATh  IOJIYYEHHOE  PEIIEHHWE U OLEHHUBAaTh
1 HAPOIHOTO TBOPYECTBA PaBa0NO00HOCTh PE3yJIbTATOB;
MeTanpeMeTHBIE Pe3yIbTaThl JOKHBI OTPAKATh: I1P68. YMeHnue onepupoBaTh NOHATUSAMU: CIy4alHBINA OIBIT
OBJIalleHI/Ie YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMU n cnyqaﬁHoe CO6BITI/IG, BCPOATHOCTD cnyqaﬁHoro CO6LITI/IH;
JEHCTBUSIMHU: YMEHUE BBIUUCIATH BEPOSTHOCTb C HMCIHOJIb30BAaHUEM
a) oOl1eHue: - OCYLIECTBISITh KOMMYHHUKAIIUU rpaduyecKux METOJ0B; IPUMEHATHh (POPMYJIbI CIOKEHUS U
BO Bcex c(hepax KU3HU; YMHOXEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
- pacrosHaBaTh HeBepOalbHbIC CPEACTBA OOLICHHSA, | (opMyssl NpU PEIICHUM 3a7ad; OLIEHMBATh BEPOSTHOCTH
ITOHUMATH 3HAYCHUC COMAIBHBIX SHAKOB, | peanbHBIX COOBITHM; 3HAKOMCTBO CO  CIIy4allHbIMH
pacrno3HaBaTh MPEANOCHUIKM KOH(JIUKTHBIX CHUTYyalud BEJIMYMHAMHU; yYMEHHE MPHBOIUTH HPUMEPHI MPOSBICHUS
1 CMATYATh KOH(IIKTHL 3aKoHa OOJIBIINX YKMCEN B IPUPOTHBIX
- Pa3BEPHYTO H JIOTHYHO U3NAraTh CBOIO TOUKY 3PEHUA | | (o/oorneny iy SBICHIAX:
C UCIOJIBE30BAHICM SI3BIKOBBIX CPCACTB [TP614. YMmenue BoIOMpATH MOIXOSANNN U3YUYEHHBIN METO/T
JUIsL pelleHus 3aJadd, pPACIIO3HAaBAaTh MaTEMaTHUYECKHE
(bakTbI
1 MaTeMaTHYeCKHe MOJENN B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH IPUMEPHI
MaT€MAaTHYECKUX OTKPBITHM POCCHUCKOM W  MHPOBOU
MaTeMaTHYECKOU HAYKH
OK  06. [IposBnaTe | JIn4HOCTHBIE pE3yIbTaThl JOKHBI OTPAXKaTh [1PG1. Brnagenue MeTogaMu J10Ka3aTeIbCTB, alrOPUTMaMU
rPaKJaHCKO- B YacCTH: pelieHus 3adad; ymeHue (GOopMyJIMpOBaTh OIpeieIeHHUs,
MNaTpUOTUYCCKYIO - TpaXXJaHCKOTI'O BOCIIUTAaHHA: IIPUHATHC aKCUOMBI U  TEOpPEMBI, MPUMEHATHL WX, I[IPOBOAUTH
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MO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJCHUE
Ha OCHOBE POCCHICKHUX
JTyXOBHO-HPABCTBEHHBIX
LICHHOCTEH, B TOM YHCJIe

C YYETOM TapMOHM3AIUU
MEKHAITMOHAJIbHBIX

u MEXPEJIUTUO3HBIX
OTHONICHUW, MPUMEHSATH
CTaHJAPTHI
AHTUKOPPYNLIMOHHOTO
TTOBEJICHUS

TPAOUIIMOHHBIX HAIMOHAJBHBIX, OOIIEUETOBEYECKUX
T'YMaHUCTUYECKUX

U JEMOKPaTU4YECKUX LICHHOCTEH;

-IIaTPUOTUYECKOIO BOCIIUTAHHUS:

LICHHOCTHOE  OTHOLIEHHE K  TI'OCYJapCTBEHHBIM
CUMBOJIaM, UICTOPUYECKOMY U IPUPOJAHOMY HACIIECIUIO,
MIaMATHHUKAM, TpaauLUAM HapoJl0B Poccun,
JnoctmxkeHussM Poccum B Hayke, HMCKycCTBe, CIOPTE,

TEXHOJIOTHUSIX U TPY/IIE;

MeranpeameTHble  pe3yiabTaThl JOJDKHBI  OTPa)KaTh:
OBnanenue YHUBEPCAIbHBIMU PEryJISTUBHBIMU
NEeNCTBUSIMU:

B) OMOIMOHAJIbHBIA MHTEJUIEKT, MPEANOJaraoImui
c(OPMHUPOBAHHOCTb:

--CaMOCO3HaHU4, BKJIFOYAIOLIETO CIIOCOOHOCTh

MIOHUMAaTh CBO€ 3MOLMOHAIBHOE COCTOSIHUE, BUJAETH
HaIpaBJICHUsI Pa3BUTHUSI COOCTBEHHON SMOIMOHATHHOM
cdepsl, ObITh YBEpEHHBIM B cebe;

- CaMOpPETYJIMPOBAHMS, BKIFOYAIOIIETO CAMOKOHTPOIIb,
YMEHHE IpPUHUMATh OTBETCTBEHHOCTH 32 CBOE
IIOBEJICHUE, CHOCOOHOCTD aJanTHPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSIM M MPOSBIATh THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEW CTpEeMIICHUE
K JOCTHXEHHIO LEIM M  YCHexy, ONTHUMH3M,
MHUIMAaTUBHOCTb, YMEHHE JEHCTBOBAaTh, HCXOAS W3
CBOMX BO3MOKHOCTEH;

- OMIAaTWH, BKJIIOYAIONIEH CHOCOOHOCTh TOHUMATH
SMOILMOHAIBHOE COCTOSIHUE JIPYTHUX, YYHUTHIBATH €r0
IpU OCYIIECTBICHUH KOMMYHHKAIMH, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLMAIbHBIX HaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH
BBICTpAauBaTh OTHOIIECHUS

C IPYTHUMH JIIOAbMH, 3a00TUThCS, IPOSIBIATH UHTEPEC U

JT0Ka3aTeNbHbIE PACCYKIACHUS B XO/I€ PELLIEHUS 3aay;

[TP66. YMeHue penath TEKCTOBBIC 3aJ]a4H Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JABUKCHHUE,
paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 3a/a4d W3

o0nacTH  yHpaBlI€HHMs  JHMYHBIMH U CEMEHHBIMHU
(¢uHaHCaMM);  COCTaBIATH  BBIPAKEHUS,  YPaBHEHMS,
HEpPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/auH,
UCCIIEOBATh  IIOJYYEHHOE  pEIICHHE W OLEHUBAaTh
IPaBJONI01I00HOCTh PE3YJIbTAaTOB;

[IP6G7. VYmenue omnepupoBaTh MOHATHUSIMHU: CpEIHEE

apudmernueckoe, MenvaHa, HauOoJbllee W HaMMEHbIIEE
3HAueHUs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHCIIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH
uHbOpMaIlMIO, TOPEACTaBICHHYIO B  Tabmumax, Ha
auarpammax, rpadukax, OTpa)karollylo CBOMCTBA PeabHBIX
MIPOLIECCOB

U SBICHUH; TPENCTaBIATh HMHPOPMAIHMIO C TOMOIIbIO
TabNIuUIl

U Auarpamm; MCCiel0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
yhclie C [NpPUMEHEHHEM TIpapUyecKuX METOJOB U
JJIEKTPOHHBIX CPEACTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMU: CITyIaMHBIA OTIBIT
U CIIy4aiiHOe COOBITHE, BEPOSITHOCTh CITyYalHOTO COOBITHS;
YMEHHME BBIUMCIATH BEPOATHOCTb C HCIOJB30BaHUEM
rpaduyecKux METOJO0B; IPUMEHSATh (POPMYJIbI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
(dbopMynbl TIpU pEIICHUH 3a/lay; OIICHUBATh BEPOSITHOCTHU
peabHbIX  COOBITMH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMHU, YMEHHE TPUBOJIUTH TMPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHUCEN B MPUPOTHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

[TP614. YMmenue BoIOMpPATh MOIXOIANTNN U3YUYEHHBIM METO/T
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pa3pemaTh KOHQIUKTHI

JUISL  pellleHUs 3a7add, pacrno3HaBaThb MaTeMaTHYECKUE
(hakThI

U MaTeMaTUYECKHEe MOJIETU B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOW W  MHPOBOHU
MaTeMaTUYeCKOil HayKH

OK 07. CogeiictBOBaTh

COXPaHEHHUIO
OKpYXKaroIein cpenbl,
pecypcocOepexeHHIo,

NPUMEHSTH 3HAHUS
00 M3MEHEHHH KJINMaTa,
IPUHLIUIIBL  OEpPEXKIIUBOTO
MIPOU3BO/ICTBA,

3¢ (EeKTUBHO JICHCTBOBATH
B Ype3BhIYANHBIX
CHUTYAIHSIX

JIngHOCTHBIE PE3YJIBTATHI AOJKHBI OTPAKATH

B YACTHU: HKOJIOTMYECKOIO BOCIIUTAHHUSA:

- AKTMBHOE HEIpUATHE IEUCTBUH, NPUHOCIIINX BPEN
OKpYyXarolleu cpene;

- YMEHHME  IPOrHO3UPOBATh
9KOJIOTMYECKHE  IIOCIENCTBHUS
JIEMCTBHM, IPEAOTBPAILATD UX;

- PAacCIIMpPEHUE OIbITa JEATEIBHOCTH HKOJIOIMUYECKON

HeOJIaronpusITHBIE
HpeIIPUHAMAEMbIX

HaIIPaBJICHHOCTH;
MeranpeaMeTHbIe  pe3yJbTaThl JOJKHBI  OTpakaTh:
OBnagenue YHUBEpCaJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IJIaH PEIICHUS MTPOOIEMbI

C YYETOM aHAJIN3a HMECIOIINUXCS MaTePUATbHBIX

U HEMaTepUAIbHBIX PECYPCOB;

- OCYHUICCTBIISTH IIE€JICHANIPABICHHBIM TMOUCK TMEpeHoca
CPEJIICTB U CIIOCO0O0B ACHCTBUS

B PO ECCUOHANTBHYIO CPELy;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO

Y TIPAKTUYECKYIO 00JIACTH KU3HEACITEIHPHOCTH;
OBnaseHue YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIbHOCTD:

- IpeIIaraTh HOBBIC IPOCKTHI, OIICHUBATH UJICH

C TO3UIIUU HOBU3HBI, OPUTUHAIHLHOCTH, MPAKTHYECKON
3HAYUMOCTH;
OBnajieHue

YHUBEPCAIbHBIMU PEryJISTUBHBIMU

[1P61. Bragenue mMerogamMu J0Ka3aTelbCTB, ajJrOpUTMaMU
pemieHust 3aaady; yMeHue (GOpMyJIMpoBaTh OIpeesICHUs,
aKCUOMBl M  TEOpPEMBbl, HPUMEHATb HUX, [POBOJIUTH
JIOKa3aTelIbHbIC PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;
[1P64. YMeHue omnepupoBaTh MOHATHUSAMHU: (DYHKIHUSA,
HenpepbiBHAs (QYHKLIMSA, TPOU3BOAHASA, IepBOOOpa3Hasd,
OIpe/ICNICHHBIA NHTETpall; yMEHUE HaXOJUTh MPOU3BOAHbBIE
JIEMEHTApPHbIX  (YHKLUUH,  MCIOJB3YyS  CHPaBOYHBIE
MaTepHajbl; UCCIEN0BaTh B MPOCTEHINX CIydasx GYHKLUU
Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJBIINE U HAUMEHbIINE
3Ha4eHUs (QYHKLUUH; CTPOUTHh TIpaMKd MHOTOUWIEHOB C
UCIIOJIBb30BAaHUEM amllapaTa MaTeMaTU4eCKOro aHaJW3a;
MPUMEHTh TNPOU3BOJHYK0 NIPU pEIIeHUWH 3a7ad Ha
JBUKECHME; pelIaTh IPaKTUKO-OPUEHTUPOBAHHbBIE 3aJa4l Ha
HauOOJbIINEe W HaWMEHbIINE 3HAYEHHUs, HAa HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS

[1P65. YMmeHue omnepupoBaTh MOHATHUSMH: pPaLMOHAIbHAs
¢GbyHKIMA, TMOKa3zaTenbHas (QYHKIMS, CTerneHHas (YHKIHS,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHE
¢byHkuMu, obpaTHble (PYHKIMM; YMEHUE CTPOUTH IpaduKu
U3YYEHHBIX (QYHKUMH, HCHONIb30BaTh Trpadukd Mpu
W3y4YEHUH ITPOLIECCOB

U 3aBUCHUMOCTEH, MPHU PEIICHUH 3a/1a4 U3 JPYTUX yueOHbIX
MIPEIMETOB M 3a7ad U3 pEeaJbHOM MKU3HU; BBIPAXKATh
(hopMytaMy 3aBUCUMOCTH MEXKy BETMUUHAMU;

[TPG6. YMeHue peniaTh TEKCTOBBIE 33a4d PA3HBIX THIIOB (B

14




JICUCTBUSIMU:
0) CaMOKOHTPOJIb:
- JlaBaTh OIICHKY HOBBIM

CUTyaluusiM, BHOCHUTH

KOPPEKTHUBBI B ACATCIbHOCTE, OHCHUBATh COOTBCTCTBHUC

PE3yIBTATOB LIEJISIM

TOM YHCJIE Ha TMPOLEHTHI, JOJU U YaCTH, HA JBUXKEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/la4dl U3
o0jacTd  ympaBieHHUS  JIMYHBIMA U CEMEWHBIMHU
(uHaHCAMM);  COCTAaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMbl 10 YCIOBHIO 3a/layH,
UCCJENOBATh  IIOJIyYEHHOE  PEIIEHHWE U OLEHHUBAaTh
MPaBONOI00HOCTb PE3yIbTaTOB;

[TP614. YMenue BoIOMpPATH MOIXOISANTAN U3YUYEHHBIH METO/T
JUISL peLIeHUs 3a7add, pacrno3HaBaTb MaTeMaTHYECKUE
(akThI

U MaTeMaTUYECKHEe MOJIETU B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUHA POCCUHMCKOM W  MHPOBOH
MaTE€MaTUYECKON HAyKU
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COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

O0beM IMCHMIJIMHBI M BU/ABI Y4e0HOH padoThl

Buj yueOHoit padoThI O0bem B
yacax

O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbI M CITATIIMHbBI 300

B T.Y.

KOMOWHUPOBAHHBIE 3aHATHUS 280

KOHTPOJIbHBIE PAOOTHI 20

OcuoBHoe coaep:xanue’ 250

IIpodeccnoHanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (CoepKaHue 50

NPHUKJIATHOr0 MOLyJIs)

IIpoMesKyTOUHAS aTTecTAlMs (3K3aMeH)d 6

3 OCHOBHOE COJEPKAHUE BKIKOYAET COIEPKATENbHBIE JIMHUM MO y4eOHOMY npeameTy «Martemarnka» (6a30BbIli ypOBEHb)
®denepanbHOl 00pa3oBaTeNbHON IIPOrpaMMbI CPEAHEro o0mero o0pa3oBaHWS, YTBEPIKICHHOM IpHKa3oM MUHHCTEpCTBa
npocsemennst Poceniickoit @enepanmn ot 18 mas 2023 r. N 371 (B penakunu [Ipukaza Munnpocsemenus Poccun ot 9
okTs0pst 2024 . N 704).

4 TIpoecCMOHATLHO OPHEHTHPOBAHHOE COMEPIKAHNE MOXKET OBITH PACIIPEAEIIEHO TI0 pa3zaeaam (TeMam)

WM CKOHLEHTPUPOBAHO B paszene [IpukinagHoit MOyIb.

> ®opMa MPOMEXYTOYHON aTTECTAMU M KOJMYECTBO YACOB, OTBOJMMBIX HA €€ NPOBEIEHHE, PErNIAMEHTHPYIOTCS YUeOHBIM
ranom OIT CTIO.
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COJIEP)KAHUE YUYEBHOM JUCIHUILINHBI MATEMATHKA

Yucsa v BBIYUCTICHUS

Panmonaneupie yucna. OOBIKHOBEHHBIE W JACCITHYHBIC APOOU, TMPOICHTHI, OCCKOHEUHBIC
nepuoandeckue Apoou. Apudmernyeckue onepanuy ¢ padoHaIbHBIMU YHCIAMU, MPEoOpa3oBaHMUs
YHCIIOBBIX BbIpakeHuil. [Ipumenenue napobeil W MPOLEHTOB MAJsl PEUICHHUS MPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEATBbHOM )KU3HH.

JleiictBuTenpHble uucia. PalnuoHANBHBIE UM UppaloHalbHBIE dYHcna. Apudmernyeckue
omeparu ¢ JCHCTBUTCIBHBIMH YuCIaMu. [IpuOmk€HHBIE BBIYHCICHUS, MpaBUia OKPYTJICHUS,
MIPUKHJIKA U OLICHKA PE3YJIbTATA BHIYUCICHUI.

Crenenp ¢ uenbiM mnokazareneMm. CrannapTHas Qopma 3alucu  JAEHMCTBUTEIBLHOTO YHCIA.
Ucnonp3oBanue  moaxonsmie  Gopmbl  3amMcH  JIGHCTBUTENBHBIX ~ YHCENl JJIS PelIeHUs
MPAaKTUYECKUX 3a/1a4 U IIPEICTABIICHUS IaHHbIX.

ApudmeTndeckuii KOpeHb HaTypalbHON cTemneHd. [leiicTBus ¢ apudMeTHYEeCKUMU KOPHSIMHU
HaTypaJIbHON CTEINEHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, ApKTaHI€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHHUsS U HEPABEHCTBA
ToxmecTBa ¥ TOKIECTBEHHBIE PEOOPA3OBAHMSL.
[TpeoGOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETpHUUECKUE (HOPMYJIBI.
YpaBHeHHE, KOPEHb YpaBHEHHs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTOAMHTEPBAIIOB.
Pemenue nenbix u ApoOHO-paIIMOHANBHBIX YPaBHEHUH U HEpaBeHCTB. Pemenne
MPPALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.
Pemenne TpuroHOMETpUYECKUX YpPaBHEHU M.
IIpuMmenenue ypaBHEHH M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a1a4K3 PA3IUYHbIX
oOyacTell HAyKU M peanbHOM KU3HU.

DyHKUUH U rpaduku

@yHKIMA, crnocodbl 3aganus GyHkuuu. I'papuk QyHkiuu. B3aumHo oOpaTHbIEQYHKIMH.

OO6nacte  ompeneneHuss U MHOMKECTBO 3HAUYEHHI ¢yukuun. Hynu byHKIHU.
ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (QpyHKIUS ¢ HATYpaJbHBIM U LEJbIM MoKa3zareneM. E€ cBoiicTBa urpaduk. CoiicTBa u
rpaduK KOpHS N-0i CTENeHu.

TpuroHomeTrpuyeckas OKpy>KHOCTb, OTIpeJIelIeHue TPUTOHOMETPHUECKUX (DYHKIIMHYMCIIOBOTO
apryMeHTa.

Hauajna MmaTeMaTH4ecKOro aHajamn3a
[TocnenoBaTeIbHOCTH, CITOCOOBI 3aJIaHUS MOCIIEIOBATEIFHOCTEH. MOHOTOHHBIC
IIOCIIEJOBATEIIFHOCTH.

Apudmernueckass U reoMmerpuyeckas nporpeccuu. beckoHeyHO yObIBaroIias reoMeTpuyecKas
nporpeccusi. Cymma OeckOHEYHO yObIBaroIeil reomerpuueckoil mporpeccuu. dopmyra CIOXHBIX
IIPOLIEHTOB. Vcrionb30Banne MpOrpeccuy sl pelICHUsIpEANIbHBIX 3a/1a4 IPUKIIAAHOIO XapakTepa.

MHOXeCTBa U JIOTUKA
MHoxecTBO, omepanuu HaJg MHOXecTBamH. Jlmarpammbel Olinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara Ui ONUCAHUS PEAIbHBIXIIPOLIECCOB U SIBIICHUH, IIPU PELIECHUN
3a7a4d U3 IpYrux y4eOHBIX IPEIMETOB.

OmnpeneneHne, TeopeMa, ClieCTBHE, JT0Ka3aTeIbCTBO.
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Harypanbnsle u nenslie yncina. [IpusHaku genumocty nensix yncesl.CTeneHs ¢
palnoHaIbHBIM NIOKa3aTesieM. CBOMCTBA CTEIIECHHU.
Jlorapudm uncna. JleciTHUHBIC U HATYpPAJIbHBIE JIOTapU(MBI.

YpaBHeHus] U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaKEHUN, COACPKAIINX JTOTAPUPMBIL.

ITpeoOpa3oBanue BBIPAKEHUH, co/IepKaIInX CTEIEeHU C  paluOHAIbHBIM
MIOKa3aTeJIeM.

[TpriMepsl TPUTOHOMETPUYECKIX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JIMHEWHBIX YpaBHEHMU. PerieHue mpukiajHbIX 3ajad C MOMOIIBIOCHCTEMBbI
JIMHEHHBIX YpaBHEHUM.

CucreMbl U COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUIO MaTeMaTHYeCKUX3a1ad U 3a/1a4 U3
pa3IMYHbIX 00JacTel HAYKU U pealibHOM JKU3HH.

DyHKUUH U rpaduku
Oynkuus. [lepuonnyeckue GpyHkuuu. [IpoMexyTku MOHOTOHHOCTH (DyHKIMHM. MaKCUMyMbI U
MUHUMYMBbI GyHKIMU. Hanbonbee 1 HauMeHbllee 3HaueHne (QyHKIMMHA IPOMEKYTKE.
Tpuronomerpudeckne GyHKINHU, UX CBOWCTBA U Tpa(UKH.
[TokazarenbHas M Jjorapupmuueckas (yHKIHMH, MX CBoWcTBa M rpaduku. VcrnonpzoBaHue
rpaduKoB QPYHKIHIA JUTS pEIIeHHs ypaBHEHHA 1 IMHEHHBIX CHCTEM.
Hcnonb3oBanue rpagukoB GyHKIHMA UIS UCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPU PELICHUU 33/1a4 U3 APYTUX YUEOHBIXIIPEIMETOB U PEAIbHOM KU3HU.

Havana MaTeMaTH4€CKOro aHaIu3a
HenpepeiBable ¢QyHKIuM. MeTon HMHTEpBAJOB Ul pellieHuss HepaBeHCTB. IIpomsBonHas
¢dynkuuu. ['eomerprueckuii u pu3MUECKUl CMBICI TPOU3BOJHOM.

[Ipon3BoHbIe 371eMeHTapHBIX (GYyHKIUH. DOPMYJIIbl HAXOKICHHUS TPOU3BOAHONCYMMBI, IPOU3BEICHUS U
YacTHOTO QyHKIUH.

[IpumeHeHre  TPOU3BOJHOM K HCCIENOBAaHUIO  (QYHKIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskieHne HanbobIIero 1 HaMMEHbLIETro 3HaueHuUs! (PYHKIMU Ha OTPE3Ke.

IIpumeHeHne Npon3BOIHOM JUIsl HAXOKIACHUS HaWTydlIero PEIIeHNs B IPUKIIAIHbIX3a0a4ax, s
OIpeJIeNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTo (hopMyIoi min rpadukom.

[TepBooOpazHas. Tabnuia nepBooOpa3HbIX.
Wuterpan, ero reomerpudeckuii U GU3NYECKUN CMBICI. Bbruncienne mHTerpaia mno gopmyse
Herorona—Jleitbnuna.

[IpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUA cTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTb, IpocTpaHcTBO. IlonsaTue 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUUHU CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue MpsMBIX B IPOCTPAHCTBE: IE€PECEKAIOUINECS, MapajuleIbHbIE U
cKpemuBaronecs npsmMele. [lapamienpsHOCTh NPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE: MapajlieibHbIe
IpsIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX MPSMBIX, MAPAUIENBHOCTh NPSIMONM M IUIOCKOCTH.
VYTIibl ¢ COHaNpaBICHHBIMU CTOPOHAMHM, YroJl MEXKIAY NpsAMBIMH B IpocTpaHcTBe. llapamnensHocTh
IUIOCKOCTEM: MapajljlesIbHbIE IIJIOCKOCTH, CBOMCTBA IapajljIeNIbHBIX IulockocTei. IIpocreitmue
IPOCTPaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp, KyO, mapasieNenuIe]], MOCTPOSHHE CeUeHU.

[lepnieHIUKYISIPHOCTh MPSIMOW W  IUIOCKOCTU: MEPIEHIUKYISIPHBIE MPSIMBIEB IPOCTPAHCTBE,
IpsMBble MapajuleNbHble U MEPIEHAUKYISPHBbIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIAPHOCTH MPSIMOI U
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IIJIOCKOCTH, TEOpEMa O NPSMON MEPIEHIUKYJIIPHOU IMJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJl MEKIY
IPSAMOM M IUIOCKOCTBIO, JABYTIPAHHBIN yroJl, JIMHEWHBIA yroj AByrpaHHoro yriua. IlepneHaukyisp u
HAKJIOHHBIE: PACCTOSHUEOT TOYKU 10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO IUIOCKOCTH, MPOEKIMS
¢urypsl Ha TMIOCKOCTh. [leprneHANKYISIPHOCTh IUIOCKOCTEH: NPHU3HAK NEPHIEHAUKYJISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NEPNEHAUKYIISIPAX.

MHOrorpaHHuKH

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHHKA, BBIMYKJIbIE U HEBBIMYKIIbIE
MHOTOTPaHHHUKH, pPa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas mnpu3Ma, I'paHd U OCHOBaHUS
IIPpU3MBI, IIpsAMasd U HAKJIOHHAsA IPU3MBI, 6OKOBaSI U IIOJIHaA IMOBCPXHOCTH IMPU3MBI. Hapanneﬂenﬂnen,
IIPSAMOYTOJIBHBIN NTapaJlIeIeIuIe]]

u ero cBoiictea. [lupamuma: n-yroipHas IupamMuia, TPaHU ¥ OCHOBaHUE MUPAMUJIbI, OOKOBAs U MOJTHAS
MOBEPXHOCTh MHUPAMHUJIBI, MPABWIbHAS U yCEUEHHAs NUpaMHuAa. DJIEMEHThl NMPU3Mbl U MUPAMUJIBI.
[IpaBuiibHBIE MHOTOIPaHHUKHU: TOHSATHE MPABWIBHOTO MHOIOTPAaHHMKA, NpaBUJIbHAs MpHU3Ma U
npaBWIbHAs TNHpaMua, NpaBUIbHAS TPEYrojbHAs MUpaMHAa U TPaBUIBHBIA TeTpa’ap, Kyo.
[Ipencrapienue o MpaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3IP, JOACKadIp U ukocadaAp. CeueHust NpU3MbIU
MAPAMUIBL.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOYKH, MPSIMOU, TNTIOCKOCTH. DIIEMEHTHI
CHMMETPHUH B MUPaMUJIAX, NapajuielICUIeNaX, IPABUIbHBIX MHOTOIPAHHUKAX.

Borunicnenue »5eMEHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yribel. [linomans OokoBoi
MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTH MPSIMOHN MPHU3MBI, ILIOMAJAh OCHOBaHHM, TeopeMa O OOKOBOI
MOBEPXHOCTH TpsiMOW Tpu3Mbl. [lnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TPABHILHOU
NUPaMUJIBI, TEOpeMa O IUIOMAau yceu€HHOM mupamunsl. [lonarue 06 o0bpéme. OOBEM mupamuibl,
MIPU3MBI.

[TogoOHubIe Tena B mpocTpancTBe. COOTHOIICHUS] MEXAY TUIOMIAISIMU IOBEPXHOCTEH, 00BEMaMu
IMOJTOOHBIX TEJI.

Tesa Bpamenus

Hunuaapuyeckass NOBEPXHOCTh,  00pasylolle  HMWIMHIPUYECKONM  IOBEPXHOCTH,  OCh
IWIMHJPUYECKON noBepxXHOCTH. LlmimHap: ocHOBaHMs M OOKOBasi MOBEPXHOCTh, 00pa3yromias U ocCh,
IUI0IAAb OOKOBOM M MOJIHOMN MOBEPXHOCTH.

Konnueckast IoBepXHOCTh, 00pa3yrolne KOHNIECKOH OBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM
noBepxHocTU. KoHyc: ocHOBaHME W BepllIMHA, OOpas3yrolias M OCb, IJIOLAJAb OOKOBOM M MOJIHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoIIfe 1 BHICOTA, OCHOBAHHS U OOKOBAsi TOBEPXHOCTb.

Cbhepa wm map: wneHTp, paauyc, aUaMeTp, IUIOMIAJAL IOBEpXHOCTH cdepsl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHasl MJI0CKOCTh K cdepe, TIomaab chepbl.

N306paxeHue Ten BpallleHus Ha III0CKoCTH. Pa3BépTka IUIMHApA U KOHYCA.

KoMOunanuu Ten BpamieHuss 1 MHOTOTPaHHMKOB. MHOIOrpaHHUK, ONMUCAHHBIA OKOJO chepsl,
cdepa, BIMcaHHasi B MHOTOTPaHHUK, WM TEJIO BPaIlleHHUS.

[Tonsitre 06 06bEéMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ted. TeopeMa 00 00bEME MPSIMOYTOJILHOTO
napaenenunena u cieacTsus u3 He€. O0bEM nmmHapa, konyca. O0BEM 1apa u Monaas cQepsl.

[TogoOubIie Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY IUIOMIAISIMH TIOBEPXHOCTEH, 00BEMaMu
MMOJOOHBIX TEI.

CeueHust nMIMHApPA (MApaIENbHO U MEPIEHANKYISIPHO OCH), CEUCHHs KOHyca (MapajiesibHOe
OCHOBAHHMIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUSHUS 1apa.

BekTopb! 1 KOOPAUHATHI B IPOCTPAHCTBE
BexkTop Ha miockoctH M B npoctpaHcTBe. CIIO)KEHHE U BBIYMTAHUE BEKTOPOB. YMHO)KEHHE
BeKTOpa Ha uucio. PasnoxxkeHue BekTopa 1O TpEM HEKOMIUIAHAPHBIM BekropaM. [IpaBuiio
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napajuienenunena. PemleHue 3amad, CBA3aHHBIX C NPUMEHEHMEM IIPABWI JCHCTBUM C BEKTOPAMH.
IIpssMoyroisibHas cucreMa KOOpAMHAT B npoctpaHcTBe. KoopauHarel Bekropa. IIpocreiimue 3anaun B
KOOpAMHATax. YTrosl Mexay BekropaMu. CKajasipHOE NpPOU3BENEHUE BEKTOPOB. BpluncieHue yrios
MEXAY IPSIMBIMH M IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PEIIEHUM I€OMETPUYECKUX
3a1a4.

BeposiTHOCTb M CTATHUCTHKA:

[IpencraBnenne JaHHBIX ¢ MOMOIIBIO TaObuuI U Auarpamm. CpeaHee apudmeTnieckoe, Mearana,
HauOoJiblllee U HAMMEHbIEe 3HAUYCHHS, pa3Max, JAUCIEPCUS U CTaHJIAPTHOE OTKJIOHEHHE YHUCIOBBIX
HaOOpOB.

Cry4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) U CTyYaiiHbIe COOBITHA. DIIEMEHTApHBIE COOBITHS (MCXOIBI).
BeposTHOCTB City4aitHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSATHOCTH COOBITHI. CiydaliHbIE OIBITHI
C PpaBHOBO3MOXXHBIMHM 3JIEMEHTApHBIMU COOBITUAMU. BeposTHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITHUSMHU.

Onepanu  Haj COOBITHAMHU: TIepecedyeHue, OOBEAMHEHUE, MPOTHBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia CloKEHUS BEPOITHOCTEH.

YcnoBHas BEpOSATHOCTb. YMHOXKEHUE BeposiTHOcTel. JlepeBo ciiydallHOTO HSKCHEpUMEHTA.
®dopmyra moaHo# BeposaTHOCTU. HesaBucruMbie COOBITHSI.

KomOunatopaoe mpaBuino ymHOXeHus. llepecraHoBku u (akropuan. Uuciao codeTaHHid.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

bunaphblii cirydaiiHbIi ONBIT (MCHIBITAHUE), yelieX U Heyaada. HesaBucumbie ucnbiTanus. Cepust
HE3aBUCUMBIX UCIIBITAHUH J10 1epBoro ycrnexa. Cepus He3aBUCUMBIXUCTIBITAHUN bepHyIm.

Cnyuaitnas BenuunHa. Pacripenenenue BeposiTHocTei. J{uarpamMmma pacnpeneneHusl.

[Tpumeps pactipeenieHuil, B TOM YHCIIE, TEOMETPHUECKOe U OMHOMUATBHOE.

UucnoBble XapaKTEPUCTUKU CIY4YaWHBIX BEJIIMYMH: MAaT€MAaTUYECKOE OXUIaHUE, NUCIEepCUs U
CTaHJApTHOE OTKJIOHEHME. [IpuMeprl NMpPUMEHEHHMs MAaTeMaTH4EeCKOTO OKHJAHWsS, B TOM YHCIE B
3a/ladyax M3 TOBCEAHEBHOW XU3HU. MaremaTtudyeckoe O)KHMJaHue OMHAPHOW CIy4yailHOW BEIMYMHBI.
Maremarnueckoe 0XUAAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTemMaTU4ecKoe OKUJAHUE U JUCIEPCHS
reoMeTpHUYECcKOro 1 OMHOMMAIBHOIO paclpeieeHUH.

3akoH OONBIIMX YHMCEN U €ro pojb B Hayke, MpHpoje U obuiecTBe. BbrIOOpouHBI MeTo[
HCCIIEI0BAHUM.

[IpuMepsl HEMPEPBIBHBIX CIydyalHbIX BenuduH. [loHATHE O TUIOTHOCTH pacmpeaeieHus. 3aaadd,
NPUBOAAIIME K HOPMaJIbHOMY pactpezaesieHnto. [loHATHeO HOpMaIbHOM paclpeIeIeHUN.
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TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu coaepxanus o0Ie00pa3oBaTeIbHON yueOHOM TUCIUILUIMHBI MaTEeMaTHKa B Mpeenax
ocBoenuss OIIOIT CIIO na 6a3e oCHOBHOTrO OOIIETO OOpa30BaHUS C TOMYYEHHUEM CPEAHErO OOIIero
oOpa3oBaHMsl MaKcHMallbHas ydeOHas Harpyska oOyuwaromuxcs coctaBisger: 1o mnpodeccusam CIIO
texanueckoro mpodwmiss — 300 yacoB, U3 HUX ayauTOpHAas (0Os3arerbHas) HArpy3ka OOyYarOIIUXCH,
BKJIIOYAs MpakTUdeckue 3auaTusi, — 300 4acoB; U3 HUX MPAKTUYECKUX 3aHATUN — 52 yaca

. HaumenoBanue paznenos u Makcum. Komn-Bo 00s13aTenbHOM ayAUTOPHOM
Ten y4yeOHas y4eOHOM Harpy3Ku Ipu o4HOU popme
Harpyska 00y4eHUsl, 9acChl
CTyJeHTa (4ac) Bcero B T.4Y. IPAKT. U
CEMUHAPCKUE
3aHATUSA
1 kype
Paznen 1. [loBropenune Kypca MareMaTHUKU 18 18 4
OCHOBHOW IIKOJIBI
Paznen 2. Crenenn u xopHu. CrerneHHasi,
noKaszaTesbHas u norapudmmuyueckas 62 62 13
byHKIHH
Paznen 3. Ilpsamble W TIIJIOCKOCTH B 20 20 4
MIPOCTPAHCTBE
Paznen 4. KoopauHaTel U BEKTOPHI B 16 16 4
MIPOCTPAHCTBE
Paznen 5. OCHOBBI  TPUTOHOMETPHHU. 6
40 40
Tpuronomerpruueckue GyHKIUHA
Pazgen 6. MHororpaHHuku #  Tena 46 46 7
BpaIeHus
Pazmen 7: IlpousBonmnas ¢yHKIUH, €€ 40 40 6
MIPUMEHEHUE
Paznen 8. IlepBooOpasnas ¢yHkuuu, eé 16 16 4
MIPUMEHEHUE
Paznen 9. Teopus BeposTHOCTEH W 37 3 4
CTaTUCTUKA
Koncynbranuun 4 4
DK3aMeH 6 6
HUTOI'O: 300 300 52
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TemaTtudueckuii mjaaH v COACPIKAHUC NTUCIHUIIIINHBI

Conep:xanue y4yeOHOro MaTtepuasia (0OCHOBHOE M MPO(ecCUOHATILHO
HanmenoBanmue pa3jiesioB u 6 . | Oobem | ®opmMupyemble
TeM OPUEHTHPOBAaHHOE)®, 1a00paTOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM yacoB | KoOMIeTeHImuN
MOIYJIb (IIPY HAJTUYHMH)
1 2 3 4
OCHOBHOE cO/Iep:KaHue

Pa3znei 1. [loBTOpeHne kKypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18

Tewma 1.1. Cojnepkanne ydeOHOro Marepuana 2

Lens u 3anaun Marematukd | Llens 1 3agaum MaTeMaTUKU MPU OCBOCHHM CHENMalbHOCTU. ba3oBble 3HAHUS U

pu OCBOEHHH | yMEHHUS [0 MaTeMaTHKe B NPO(ECCHOHATIBLHOM U B IOBCEIHEBHOHN N€ATEIbHOCTH.

CHELUAJIbHOCTH. MHoXecTBO, omepaluud HajJ  MHOXECTBaMH, JAuarpaMmbl  Oinepa-BeHHa.

MHoxecTBa 1 JIOTHKa Hcnonb30BaHnE TEOPETUKO-MHOKECTBEHHOI'O ammapara JJjisi ONUCAHMs PeabHBIX
MIPOLIECCOB U SIBJICHUM B MPOGECCHOHATBHON NeATENbHOCTH, IPU PELICHUH 3a7a4 U3
JPYTUX TUCIMILIUH

Tema 1.2. Copneprkanue yueOHOro MaTepuaa 2

Hucna v BBIYUCICHUS Harypanbnbie u nensie uncia. [Ipu3Haku Je1MMOCTH LENbIX Yyncell. PanroHanbHbie
yrcna. OOBIKHOBEHHBIE W  JECATHYHBIE JPOOHM, TPOIEHTH, OECKOHEUYHbIE OK-01, OK-02,
nepuoanyeckue Apoou. ApudMeTnyecKkre ornepalnuu ¢ parMoHAIbHBIMUA YUCIaMH, OK-03, OK-04,
npeoOpa3oBaHus YHCIOBBIX BeIpakeHU. JlelicTBUTeNbHBIC YKcla. ParonanbHbIe U OK-05, OK-06,
UppalMOHAJIbHBIE YHCTIa. ApUPMETHUECKHE Olepaluu ¢ JIeHCTBUTEIbHBIMU OK-07
yrcnamu. [IpubnrmkEéHHbIe BRIYUCICHUS, TPAaBUIa OKPYTIEHUS, TPUKUIKA U OIICHKA
pe3yJibTaTa BBIYMCICHUN

Tema 1.3. Coneprkanue yueOHOro MaTepuasa 4

ToxnecrBa u | ToxxaecTBa M TOXAECTBEHHbIE NMpPeoOpazoBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.

TOKJIECTBEHHBIE HepaBenctBo, pemieHue HepaBeHCTBA. Meroj uHTepBajioB. PemeHue uensix u

npeoOpa3oBaHusl YpaBHEHHUS, | APOOHO-PAIHOHAIBHBIX ypaBHCHHWIA M HepaBeHCTB. I[IpuMeHeHWe ypaBHEHUH U

HEPABEHCTBA U UX CUCTEMBI HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3a/1a4y U 3aJa4 M3 Pa3InuHbIX 00JacTei
HayKd B peasibHON XKU3HU. CHCTEMBI M COBOKYITHOCTH PAIIMOHATIBLHBIX YPAaBHEHUM U
HepaBeHCTB. CHUCTEMbl JMHEHHBIX ypaBHEHUU. PelleHne npukmaaHblX 3agad C
ITOMOIIBI) CUCTEMBI JINHEWHBIX YPABHEHHUU

6 O6pasoBarenpHas OpraHu3alys BIPaBe CaMOCTOATENLHO ONPEIENATh MOCIEN0BATENLHOCTh U3YUEH S PA3IENoB U BXOAAMIUX B HUX TEM, a TAK)KE MEPEPACTIPENENATH KOIMUYECTBO
YacoB AJIsl OCBOCHUsI 00YUAIOLIMMECS Y4eOHOTo MaTepraia ¢ y4eTOM JIOTUKU (POPMHUPOBAHMUS TUCHUILTHHAPHBIX PE3yIbTATOB, OOIIMX U MPO(ECCHO HABHBIX KOMIIETEHIIUH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUTMHAMHA 00111e00pa30BaTeIbHOI0 U 00IIeNpodeCCHOHATBHOTO ITUKI0B yueoHoro miana OIT CTIO



Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlepkaHue (coaep:KaHue MPUKJIATHOTO 4
[IporieHTHBIE BEIYUCIICHUS MO/1YJIfA)
B npodeccuoHanbHbIX | [IpuMeHeHne apo0eii U MPOLEHTOB IS PEIICHUSI MPUKIIAJHBIX 3a/1a9 M3 Pa3THIHbIX
3a1a4ax oTpaciedl 3HaHUH M peadbHOM >XKu3HU. [IpUOIMKEHHBIC BBIYMCIEHUS, IMpaBHIIA

OKpYTJICHHUS, NMPUKHUIKA W OICHKA pe3ylbTaTa BBIYMCICHUN. PaszHbie crocoObl

BBIYHUCIICHUSI TPOLEHTOB. [IpoLieHTHBIE BBIYHUCIIEHUS B IPO(ECCHOHANBHBIX 3a1a4ax.

[IpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4

U3 PA3JIMYHBIX 00JIaCTel HAYKU U peaJIbHON KHU3HU
Tema 1.5. Cojnepkanne ydeOHOro Marepuana 2
ITocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl IOCIEAI0BATEIbHOCTEH. MOHOTOHHBIE
U IIPOIPECCUU MOCJIEI0BATENIBHOCTA.  ApudMeTrndyeckass © = TeOMETpUYecKas  IPOTrPEeCcCU.

beckoneuno yObiBaromast reomerpuueckas mnporpeccusi. Cymma OeCKOHEYHO

yOBIBaroIeil TreoMeTpuueckord mnporpeccuud. Dopmysia CIOXKHBIX ITPOLIEHTOB.

Hcnonp30BaHME MpOrpeccHy il  PELICHHs peajbHBIX 3anad  IPHUKIAZHOTO

Xapakrepa
Tema 1.6. Cogepxanue yueOHOro Marepuasa 2
OyHKIMY U TpaduKH Oynkuus, cnocodbl 3amaHus (QyHkuuu. I'padpuk dynxiuu. B3aumHo oOpaTHBIE

¢yakun. OOnacTh oOmpenesieHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu

¢yskuuu. [TpoMexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (YHKIMU
Tema 1.7. Cojnepkanne yueOHOro Matepuana 2
BxoaHoii KOHTPOJIb Bbruucnenuss um mnpeoOpa3zoBaHus. YpaBHEHUss M HepaBeHcTBa. IIporpeccuu.

DyHKIMU U TpaduKH

KonTponsHas pabota 1o paszeny 17
Pasnea 2. Crenenn u kopuu. CTeneHHas, NoKa3aTeJbHasi M Jorapupmuyeckas pyHKuus 62
Tema 2.1. Cognepkanne yaeOHOro MaTepuana 4
Apudmerndeckuii KopeHb N— | ApudmeTnueckuil KOPeHb HATYpanbHOU crerneHu. JefcTBus ¢ apupMeTHISCKUMU OK-01, OK-02,
Ol CTeNeHN KOPHSIMH N—OW CTEIICHU OK-03, OK-04,
Tema 2.2. Copneprxanue yueOHOro MaTepuasa 4 OK-05,
Crenenu. CrannaptHas | CteneHp C¢ 1enbIM mokasaresneM. CtaHmapTHas Gopma 3amuicH JIeHCTBUTEIHHOTO OK-06,
dbopma 3anmucH | yucna. Mcrnonb3oBaHue MoaxoAsieil (opMbl 3amucy JIEHCTBUTENBHBIX YUCET JUIs OK-07

JNIEUCTBUTEIILHOIO YHCIIa

pPEeHICHUA  MPAKTUYCCKUX 3aJa4 W TOPCACTABJICHUA  JaHHBIX. Crenesr ¢

7 Yackl KOHTPOIBHBIX PAOOT yUTEHEI B COAEPKAHUM YIEOHOTO MAaTEPHAIA U BXOIAT B OOIEE KOJIUYECTBO YACOB II0 Pasfey (TeMe)

23




pannoHaIbHBIM MMoKa3aTeneM. CBoiicTBa crenenu. [IpeoOpazoBaHue BBIpa)KEHHIHA,
COJIEpKalIMX CTEIECHU C PallMOHAIbHBIM IIOKAa3aTelIeM

Tewma 2.3. Copepxanne yueOHOro Marepuasa 2
CrenenHas pyHKUIUSA CreneHHas (QyHKUMS C HaTypajdbHbIM M ILEJIbIM IIOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-0i CTETIEHU
Tema 2.4. Cojeprkanne y4eOHOro Matepuana 6
HppauronainbHele ypaBHEHUs | PemeHre nppanoHaIbHBIX YPaBHEHHUH U HEPABCHCTB
U HEPAaBEHCTBA
Tewma 2.5. Cojnepkanne ydeOHOro Marepuania 2
[Ipumenenue CBOMCTB | Mcronb30BaHUEe CBOWCTB CTENCHHOW (YHKIMM TPH PEUICHUH YpPaBHECHHH U
CTCTICHHOHN (yHKITHH HEPaBEHCTB
KonTtposnpHast padora no Temam 2.1 - 2.4 paznena 2
Tema 2.6. Cogepxanue yueOHOro Marepuasa 4
[TokazarenbHast GpyHKIMS, [oxa3zatenpHast GpyHKIHS, €€ cBOiicTBa U rpaduk
€€ CBOICTBa
Tema 2.7. Cojnepkanue ydeOHOro Marepuana 8
ITokazarenbHble ypaBHEHUS [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
U HEPaBEHCTBA
Tema 2.8. CopneprkaHue yueOHOro MaTepuaa 2
[IpumeHeHne CBONMCTB | PemeHne moxka3aTelIbHBIX YPAaBHEHHH U MIOKA3aTEIbHBIX HEPABEHCTB
TNOKa3aTeNbHOM PyHKIUHU KonTposbHast pabota no Temam 2.6 - 2.7 pasznena 2
Tema 2.9. Coneprkanue yueOHOro MaTepuaa 4
Jlorapudm gucia. | Jlorapupm uncna. JlecITHUHBIN U HaTypalbHbBIN JIOraprU(pMBbI
JlecsaTruHbIM
U HaTYypaJIbHbIH Jlorapu(Mbl
Tema 2.10. Coneprkanue yueOHOro MaTepuasa 6
CaoiicTBa orapupMoB [Tpeobpa3oBaHue BbIpaXeHH, coepKalux Jorapudmsl
Tema 2.11. Coneprxanue yueOHOro MaTepuasa 4
Jlorapudmuueckas ynkuus, | Jlorapudmudeckas Gpynkmus, e€ cBoiicTBa U rpaduk
€€ CBOMCTBA
Tema 2.12. Coneprkanue yueOHOT0o MaTepuana 10
Jlorapudmuaeckue Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA
YPaBHEHHUsI U HEPABEHCTBA
Tema 2.13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COiepPKaHue (coaep:KaHue MPUKJIATHOIO 4
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Jlorapupmsl B mpupose u
TEXHHKE

MOYJIs1)

[Tpumenenue norapucma. Mcropus paszButus Marematuku. Jlorapupmuueckas
cnupanb B mpupone. Ee maremarmueckue cBoiicTBa. Vcmonb3oBaHue rpadukoB
(GYHKUMH 171 UCCIIeI0BaHMsI IPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT IPU
pELICHUH 33]1a4 M3 pa3InyHbIX 00JacTeil HAYKU U pealbHOM KU3HU

Tema 2.14. Cojeprkanne y4eOHOro Marepuaa 2
IIpumeHeHue Pemienue norapuMu4ecKux ypaBHEHH U HEPABCHCTB
norapu¢MoB K pemieHuro | KonrponbHas pabora 1o temam 2.9 - 2.12 paszaena 2
3aja4
Paznen 3 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE 20
Tema 3.1. Cojnepkanne y4eOHOro Marepuana 4
IToBropenne mianuMeTrpuu. | OCHOBHBIE (QUTYphl, (GaKThl M TEOpeMbl IIaHUMeTpuu. OCHOBHBIC TOHSATHUS
OcHoBHbIE IOHATHS | cTepeoMeTpur. Touka, TMpsMas, IUIOCKOCTh, MpocTpaHcTBO. [lonsitue 00
CTEPEOMETPHUH AKCHOMAaTHYECKOM TIIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U
CJICAICTBUS U3 HUX
Tema 3.2. Cojnepkanue ydeOHOro Marepuana 6
[Ipsimble M TIOCKOCTH B3aumHOe  pacnosio)keHHe TpAMBIX B IPOCTPAHCTBE:  IEpEcEeKaroluecs,
B IIPOCTPAHCTBE. | MapajuleJbHbIE M CKpeuuBaronivecss mnpsimble. [lapannenbHOCTh MNPSAMBIX |
[TapannensHOCTE  MPAMBIX, | TUIOCKOCTEM B MPOCTpAaHCTBE: MapajyiesibHble TOpsMble B IPOCTPAHCTBE,
psIMON u IIJIOCKOCTH, | MapajyIeIbHOCTh TPEX MPSIMbBIX, MapajuIeIbHOCTh MPSIMOW U TJIOCKOCTU. YTJIBI C
IJIOCKOCTEN COHAIIPaBJICHHBIMU CTOPOHAaMH, YIroJl MEXAYy HpsSMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEH: MapajuiesIbHbIE IIOCKOCTH, CBOMCTBA MapaslieIbHbIX OK-01, OK-02,
iockocteil. IIpocreifine mpocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’.p, OK-03, OK-04,
Ky0, napajuiesienunes, NOCTPOCHUE CeUeHUN OK-05, OK-06,
Tema 3.3. Coneprkanue yueOHOro MaTepuasa 2 OK-07
[leprnieH TUKYISPHOCTD [lepieHAUKYISIPHOCTh TPSIMOM M IJIOCKOCTU: TEPHEHAUKYJSIpHbIE TpsSMbIE B
MPSIMBIX IIPOCTPAHCTBE, MpsMBIE MAPAIEIbHBIE U MEPHEHIUKYISIPHBIE K IIJIOCKOCTH,
U TUIOCKOCTEH NpU3HAK NEPIEeHIUKYISIPHOCTH NPSIMOM M IJIOCKOCTH, TeopeMa O MpsSMOM
NEPIEHIUKYIJISIPHON MIJIOCKOCTH
Tema 3.4. Cojepkanne yaeOHOro MaTepraa 4

VYTIBl MEXAY NPSIMBIMU
U TUIOCKOCTSIMU

VYrisl B MPOCTPAHCTBE: yIrOd MEXAY MHPSIMOW U IIOCKOCTBIO, IBYTPAHHBIA YIOJI,
JIMHENHBIN yrojl IBYrpaHHOro yria. [IepreHIuKyisp U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TIOCKOCTH, MPOEKIUs (PUTypHl HA
IUIOCKOCTh. IlepneHauKyIIpHOCTh IUIOCKOCTEW: NPU3HAK INEPHEHAMKYJISIPHOCTH
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JBYX I1ockocrei. Teopema o TpEX nepneHauKysipax

Tema 3.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlepkaHue (colep:KaHue MPUKJIATHOTO 2
[Ipsimbie ¥ TIIOCKOCTH MO/1YJIfA)
B [IPAKTUYECKUX 3aJa4ax Pacriosnoxenue npsMbIX U MJIOCKOCTEN B OKPY’KaIOLEM MUpPE (IPUPOAE, UCKYCCTBE,
apXUTEKType, TeXHUKE). PelieHrne npakTHKO-OpueHTHPOBAHHBIX 3a/1a4
Tema 3.6. Copepxanne yueOHOro Marepuasa 2
OcHoBHBIE B3aumHoe pacnonoxeHue MpsMBIX U IUIOCKOCTeH B mpoctpaHcTBe. Iloctpoenue
MIPOCTPAHCTBEHHBIC QUTYPBI | CEYEHHH
Y X B3aMMOPACIOJIOKEHUE KonTtposnpHas pabora no paszueny 3
Paznen 4. KoopanHaTbl M1 BeKTOPHI B IPOCTPAHCTBE 16
Tema 4.1. Cojneprkanue ydeOHOro Marepuana 4
Bekropel B mpoctpaHcTBe. | BekTop Ha miockoctd U B mpocTpaHcTBe. CloKeHHE M BBIUMTAHHUE BEKTOPOB.
JIeNCTBUS C BEKTOPAMHU YMHOXkeHHEe BEKTOpa Ha 4ucio. Pas3ioxenue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenuwe 3agad,  CBSI3aHHBIX  C
IIPUMEHEHHEM NIPAaBUJI ACHCTBUI C BEKTOpaMU
Tema 4.2. Coneprkanue yueOHOro MaTepuaa 6
Koopaunats! B | IIpssmoyronpHass cucrema KOOpAMHAT B MNpOCTpaHcTBe. KoopaumHaTel BeEKTOpa.
npocrpancTee. Ilpocrenmme | Ilpocreiiimue 3amaun B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHoe
3a1a4u IIPOU3BE/IEHNE BEKTOPOB. BhIUunCiIeHHE YIJIOB MEXIY MNPSMBIMH U IJIOCKOCTSAMHU.
B KOOpJMHATaX KoopanHaTHO-BEKTOPHBIN METOJI TP PELICHUN T€OMETPUYECKUX 3a/1a4
Tema 4.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAePKAHUe (Coaep/KaHue MPUKJIATHOTO 4 85:8;’ 85:8421’
[IpakTHKO-OpUEHTUPOBAHHBIE | MOAYJIsT) OK-0 5’ OK-0 6’
3ajaud  Ha KoopauHaTHOM | KoopauHaTHas MJIOCKOCTh. BblunMcineHwe  paccTossHMM M IUIomIazed  Ha OI’<—O7 ’
IJIOCKOCTHU KOOPJMHATHOM IJIIOCKOCTH. KoJImyecTBEHHbIE pacyeTsl
Tema 4.4. Copepxanne yueOHOro Marepuaa 2
Pemenne 3a1a4 Ha | KoopAnHaTHO-BEKTOPHBIA METOJ MPH PEIICHUH I'€OMETPUYECKHX 3anad. Pemenue
KOOpJIWHATBI 3a/a4, CBSI3aHHBIX C IPUMEHEHUEM INPaBWJI JEMCTBHM C BEKTOpaMu. 3ajauu
1 BEKTOPBI IUIAHUMETPHUH U CTEPEOMETPUHU U METObI UX PEIICHUS
KonTtponbHas padota no pazneny 4
Paznen 5. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckne GQyHKIUU 40
Tema 5.1. Copepxannie yueOHOro Marepuaa 4 OK-01, OK-02,
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OCHOBBI TPUTOHOMETPUU

CuHyc, KOCMHYC W TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApKTaHIE€HC  YHUCJIOBOIO  aprymMeHTa. TpuUroHomerpuueckass  OKPY>KHOCTb,
OlpeieIeHue TPUTOHOMETPHUECKUX (DYHKIMIA YHCIOBOTO apryMeHTa
Tema 5.2. Cojeprkanne y4eOHOro Marepuana
OcHoBHbIE [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPUYECKHUE TPUTOHOMETpHUECKHUE (HOPMYJIIbI
TOXJECTBA
Tema 5.3. Cojeprkanne y4eOHOro Marepuana
[lepuoguueckue  byHkuuu. | Oynkuus. I[lepuogudeckue GyHKIMH. TpUroHOMETpUUeckne (QYHKIUH, HX
Tpuronomerpuueckue CBOIiCcTBa U rpaduKu
byHKIIUU
Tema 5.4. Cogepxanue yueOHOro Marepuasa
IIpeoOpazoBanne rpadukoB | Cikarre U pacTsHKEHHE rPahUKOB TPUTOHOMETPUIECKUX (OYHKIIHIA.
TPUTOHOMETPUYECKUX [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA
byHKIUH
Tema 5.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COePKaHuE (ColePKAHUE PUKJIIATHOTO
Ornucanue MOIYJIsl)
IIPOU3BOACTBEHHBIX Hcnonb3oBaHne CBOWCTB TPUTOHOMETPUYECKMX (YHKIMH B IPO(decCHOHATBHBIX

IPOLIECCOB  C  MOMOIIBIO
rpaduKoB QyHKIHI

3agavax. Mcnonb3oBaHue rpadukoB (YHKIMHA Ui MCCIEIOBAHUS IPOLECCOB U
3aBUCHUMOCTEH, KOTOpbhlE€ BO3HUKAIOT NpPU PEHICHUH 337ad U3 APYTUX y4eOHBIX
JUCLHUIIINH U PEAIbHON XKU3HU

Tema 5.6. Cojnepkanne yaeOHOro Marepuana

OO6patHble Obpartnble ¢yHkiuu. OOpaTHble TpUroHOMeTpudeckue ¢GyHKuuu. X cBoiicTBa u

TPUTOHOMETPUYECKHUE rpaduxu

byHKIUN

Tema 5.7. Cogneprkanne ydeOHOro MaTepuana

Tpuronomerpuyeckue Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I

YpaBHEHHUSI

Tema 5.8. Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue [Ipumepsl TPUTOHOMETPUYECKHUE HepaBCHCTBA. Pemrenue MIPOCTENIINX

HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPAaBEHCTB B TOM YHCIE C HCIOJIB30BAHUEM CBOWCTB
byHKIHI

Tema 5.9. Cojeprkanne y4eOHOro MaTepuaa

Pemenue 3aga4 | TpuroHoMeTpuuecKre BhIpaKEHUs, YPaBHEHHs M HEPaBEHCTBA

OK-03, OK-04,
OK-05, OK-06,
OK-07
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TPUTOHOMETPUU

KoHnTpospHas paboTa mo pazaeny 5

HuddepennmpoBanne  Qynknuii.  MccnemoBanwe  QyHKIMH ¢ MTOMOIIBIO

npoun3BoaHoi. Hanbompiiee 1 HanMeHblee 3Ha4eHus] PYHKIUU

KoHTposibHast paboTa 1o pazaeny 6

Pa3nesn 6. MHOrorpaHHHMKH M TeJla BpalleHus! 46

Tema 6.1. Copepxanne yueOHOro Marepuaa 2

MHororpanHuKu [TonsiTHE MHOIrOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDAaHHHUKA, BBINYKJBIE U
HEBBINYKJIbIE MHOTOIPAaHHUKU; Pa3BEPTKA MHOIOIPaHHUKA

Tema 6.2. Cogepxanue yueOHOro Marepuasa 2

[Tpusma. IIpsmas [Ipu3ma: n-yrospHas mpu3Ma; TpaHd U OCHOBAHUS NPU3MBL; MpsAMas U HAKIOHHAs

Y IIPaBUJIbHAS IIPU3MBI npu3Mbl; OOKOBas M IOJHAs IOBEPXHOCTh HPU3MBL. OJIEMEHTHl IMPHU3MBI.
[IpaBuiibHas mpu3ma

Tema 6.3. Cogepxanue yueOHOro Marepuasa 2

[Tapannenenunen, Kkyo [Napannenenunen, NOpsMOYTOJNbHBIA Mapajuielenunen W ero cpoictBa. Kyo.
Ceuenue ky0a, napajiesenumnesia

Tema 6.4. Cojnepkanne ydeOHOro Marepuana 2

[Mupammuna. ITpaBunbnas | [lupamuaa: n-yronpHass mUpamMyuaa, TPaHH W OCHOBAaHWE MUPAMUABI; OOKOBas U

nupamMuia. Ycedennas | mojHas OBEPXHOCTh MUPAMUJIBL; TPABWIIbHAS M yCEUEHHAS MUpaMHIa. JIEMEHTBI

npamMuzia nupaMu/ibl. BerurciieHue 3JeMeHTOB MHOTOTPaHHUKOB: p€0pa, AMArOHAIIH, YIJIbI

Tema 6.5. Coneprkanue yueOHOro MaTepuaa 2

bokoBas U noyiHas | [Inomaas OOKOBOW TMOBEPXHOCTH W TIOJHOW TMOBEPXHOCTH MPSIMOM IPU3MBIL,

IIOBEPXHOCTh IPU3MBI, | IUIOIIAJb OCHOBAaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpAMOi mpu3msl. [1nomans

MU PaMHU/IbI OOKOBOM TIOBEPXHOCTH M IOBEPXHOCTU MPAaBWIBHOM NHpaMuabl, TEOpEMa o
IUIOINAAM OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPAMHU,IbI

Tema 6.6. Cojepkanne yaeOHOro MaTepuana 2

JIBWoKeHWE B NpPOCTpaHCTBE. | JIBkeHne B  mpocTpaHcTBe. CHUMMETpUss B HPOCTPAHCTBE:  CUMMETPHS

CummeTpus B IPOCTPAHCTBE | OTHOCUTENBHO TOYKH, MPSIMOM, TUIOCKOCTH. DJIEMEHTHl CHMMETPUHU B MUPAMUIAX,
napajuleJenune1ax

Tema 6.7. Cognepkanne ydeOHOro MaTepuana 2

IIpaBuiibHBIE [lonsiTHE mNpPaBUIBHOIO MHOTOTPAaHHUKA; IIpaBWIbHAsg IpU3Ma MW IPaBUIIbHAs

MHOTOTpaHHUKH, UX | mupamMuja; MpaBUJIbHAS TPEyrojibHas MUpaMua M TPaBHIBHBIN TeTpa’np; Kyo.

CBOICTBa [IpencraBnenue o MpaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’p, AOAEKAdAp U UKOCAdP.

JIBmkeHue B DJIEeMEHTHI

MHOTI'OIrpaHHUKaxX

MIPOCTPAHCTBE. CUMMETPUU B  IPaBHIBHBIX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 6.8. Cummerpus B | [IpodeccuoHaIbLHO OPHEHTHPOBAHHOE cOAepKaHue (Coaep:KaHue MPUKJIATHOTO

npodeccumu. CedeHus | MOaYJIA)

MHOTOT'PaHHUKOB CummeTpusi B TIpUpPONE, AapXUTEKType, TEXHUKE, B ObITy, B mpodeccum.

B npodeccHoHanbHbIX | Mcnonb30BaHWe JBIKCHUH B MPOCTPAHCTBE MPH PEIICHUH MPOQPECCHOHATBHBIX

3aa4ax 3ana4y. CeueHus npusmbl U nupamuzbl. [locTpoeHue ceueHuil MHOIOIpaHHUKOB,
UCIIONIb3YSl METOJ cJeAOoB. BbIloNIHEHWE BBIHOCHBIX IUIOCKUX YepTeked U3
PHUCYHKOB IPOCTBIX 00BEMHBIX GHUTYp (BHJ CBEpPXY, COOKY, CHU3Y)

Tema 6.9. Cojeprkanne y4eOHOro Marepuana

unuuap, ero | [lunuuapuueckas MOBEPXHOCTh, 00pa3yolIre MWINHIPUYECKON MOBEPXHOCTH, OCh

COCTaBJISIIOLIHE. CedeHue | mumHApHYECKOW TOBepXHOCTU. [lMnuHIp: OcHOBaHMS W OOKOBas MOBEPXHOCTH,

HUATUHIPA oOpa3yromiasi ¥ OCh; IUIOIIAIh, OOKOBOM W IOJIHOM MOBEPXHOCTH. M300pakeHue
HWIMH]pa Ha TIocKkocTH. Pa3Béprka nunuaapa. CedeHus MUIMHAPA (IUIOCKOCTHIO,
napajuieIbHON WK NEPHEHANKYIISIPHONW OCH IIMJIMH]IPA)

Tema 6.10. Cogepxanue yueOHOro Marepuasa

Konyc, ero cocrasmstomue.
CeueHue koHyca

Konuueckass mHOBEpXHOCTb, OOpa3yloIIde KOHUYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MmoBepxHocTU. KoHyc: OcHOBaHME M BEpIIMHA, 00pa3yromias
U OCh; IJIONIa1b OOKOBOM M MOJTHON MOBEPXHOCTH

Tema 6.11.
VYceueHHsblil koHyc. CedyeHue
YCEUEHHOT'0 KOHYyCa

Cojneprkanne ydeOHOro Matepuana

VYceu€HHBII KOHYC: 00pa3yrolue W BBICOTA; OCHOBAaHHUS U OOKOBas MOBEPXHOCTH.
MN3obOpaxenue koHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CedeHHs KOHyca
(MJI0CKOCThIO, MapajuleIbHOM OCHOBaHMIO, M IUIOCKOCTBIO, MPOXOAALIeH uepes
BEPILUHY)

Tema 6.12.
[Tap u chepa, ux ceuenus

Cogepxanne yueOHOro MaTepuasa

Cdepa u mrap: ueHTp, paguyc, JHaMeTp; IUIOMAab IIOBEPXHOCTH cdeprl. B3anmuoe
pacmonoxkeHue cdeppl W IUIOCKOCTH; KacaTeldbHas IJIOCKOCTh K  cdepe.
N3o00pakenne cdepsl, mapa Ha m1ockocTr. CeyeHus 1mapa

Tema 6.13.

Ilonsatne 00 o00BeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaICHHS

Copepxanne yueOHOro Marepuaa

[TonsitTue 06 o6bEMe. OcHoBHBIE cBOHCTBA 00BEMOB Ted. OOBEM mnUpamMuibl,
pPU3MBI HIWIMHIPA, KoHyca. O0BEM 11apa 1 miomaab chepbl

Tema 6.14.
O0BeMBI u TIOIIA A
MOBEPXHOCTEH MOJOOHBIX Tell

Cogepxanrie yaeOHOTO MaTepuana

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKIY IIOLIAISIMU TOBEPXHOCTEN
1 00bEMaMu MOAOOHBIX TET

Tema 6.15.

Coneprkanne yueOHOT0 MaTepuaia
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KoMmOunamuun
MHOTOTPAaHHUKOB M Tel

MHororpanHuK, ONMUCaHHbIi OKoso cdeprl. Cdepa, BHEcaHHAs B MHOTOTPAHHUK
WIH B TE€JO BpallleHus1. MHOrOrpaHHUK, BIMCAaHHBIN B TEJIO BPALLICHUS

BpallleHUs
Tema 6.16. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlePKaHue (ColepPKAHUE PUKJIIATHOTO 4
KomOunanmm MOYJisl)
reOMETPUYECKUX  Tel  Ha | Mcnonb3oBaHue KOMOMHAIMI MHOTOIPaHHUKOB U TEJl BPALCHUS Ha MPAKTUKE
MIPAKTUKE
Tema 6.17. Pemenne 3amau. | ConeprkaHue y4eOHOro Matepuasa 2
Muororpanauky M Tena | Beruncnenne  BenwuuH  (AMHA,  yroj, o00BeM, IUIOMAAb  MTOBEPXHOCTH)
BpaLCHUS reOMEeTpUUECKUX (DUryp, UCIONIb3Ysl U3yUEHHbIE (POPMYJIBI U METO/IbI
KonTtposnpHas pabota
Paszpnen 7. IlpousBoaHas pyHKu UM, ee NPUMEHEHHE 40
Tema 7.1. Monoronnocts | Conepikanue yueOHOro Marepuana 2
byHKIUH. OkcTpeMyMbl | [TpOMEKYTKH MOHOTOHHOCTH (DyHKIMH. MakCHMyMbl M MHHHUMYMBI (YHKIIHH.
(ynximn. Touku | Haubosnplee 1 HaMMeHbIlee 3HaYCHHE (YHKIIUH HA IPOMEIKYTKE
JKCTpeMyMa
Tema 7.2. IlonsaTue ConeprkaHue yueOHOro MaTepuaia 6
0 HempepeIBHOCTH GyHKIMK | HenpepbiBHbIe HYHKIMH. METOI HHTEPBAIIOB [UTS PEIICHHUSI HEPABCHCTB
Tema 7.3. ConeprkaHue yueOHOro MaTepuaia 4 OK-01, OK-02,
ITpoussonnas GyHKIMH [TpousBonnas ¢ynkuuu. IlpousBoaHble 3neMeHTapHBIX (GYHKIUNA. DopMyIbl OK-03, OK-04,
HaXO0JAEHUs MPOU3BOJHON CYMMBI, TPOU3BEACHHUS U YaCTHOTO OK-05, OK-06,
Tema 7.4. Coneprkanue yueOHOro MaTepuaia 4 OK-07
I'eomerprueckuit CMBICT | ['eomMeTpruecKuil CMBICT TPOU3BOAHOM (YHKIMM — YIJIoBOoW KoddduuumeHt
IIPOU3BOIHOMN KacaTeNbHOM K rpaduky QyHKIMHM B TOUKe. YpaBHEHHE KacaTeIbHOW K rpauky
byHKIIUN
Tema 7.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIePKaHue (ColepPKaAHUE PUKJIIATHOTO 2
OuU3NYECKHt CMBICJ | MOAYJIs1)
MIPOU3BOHOMN
B npodeccuoHanbHbIX | Dusnueckuil (MEXaHHMYECKHUI) CMBICT MPOM3BOAHON. [IprMeHeHHe MPOM3BOAHON
3ajavax JUIs OTIPENIENIEHUs] CKOPOCTH ITpolecca, 3aaHHOro (opMyJIol Hiu rpadukom

30




Tema 7.6. CopepxaHne yaeOHOro Marepraa 6
[TpumMeHeHre TpON3BOIHON Bospacranne u yObiBaHue (QYyHKIMH, COOTBETCTBME BO3pAaCTaHHUsA U yOBIBaHUS
K HCCIIEI0BAHUIO (yHKIMMA (GyHKIMU 3HaKy Mpou3BOAHOM. I[IpuMeHeHHe NPOM3BOJHONW K HCCIEIO0BAHUIO
Ha MOHOTOHHOCTh U | pyHKIHUNA HA MOHOTOHHOCT U YKCTPEMYMBI.
HKCTPEMYMBI
Tema 7.7. Copepxanne yaeOHOro Marepuaa 6
HccnenoBanue QyHKIMMA ANTOPUTM HCCIIeAOBaHUS (QYHKUMH M TOCTPOCHHS ee Tpaduka ¢ MOMOIIBIO
U TIOCTpOEHHUE TpaduKoB npousBoHo. [locTpoenue rpaukoB MHOTOUJIEHOB C HCIIOJIB30BAHMEM armrapara
MaTeMaTUYeCKOro aHanu3a. Mictopus pa3BUTHS MaTEMaTUYECKOrO aHAIN3a
Tema 7.8. Copnepxkanue ydeOHOro Marepuana 2
HanGonbmee n nHaumensluee | HaxoxaeHue HauOONBLIEr0 M HAaMMEHBUIEr0 3HAa4eHHs (YHKIMH Ha OTPE3KE.
3HadeHus  QyHKuMM  Ha | [I[puMeHeHHe TPOU3BOIHOMN JIIs HAXOKICHHUS HAMIYYIIEro PEMICHHs B TIPHKIIATHBIX
OTpe3Ke 3aja4ax, JJs OIpEeNeleHUs] CKOpPOCTHU IIpolecca, 3aJaHHOro (opMyson win
rpagukoM
Tema 7.9. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlePKaHue (CoaepKaHue MPUKJIATHOTO 6
HaxoxneHue OnNTHUMaabHOTO | MOIYJIA)
pe3ynprata € IOMOILBIO
MIPOU3BOTHOM B | [IpuknaaHble 3aayd, B TOM YHUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
MPAKTUYECKHX 3a/1a4ax XapakTepa, UX peleHre CPeICTBAMH MAaTEMAaTHIECKOTO aHAIN3a
Tema 7.10. Pemenne 3amau. | Comeprkanue yueOHOro MaTepuana 2
[TpousBoaHas GyHKIHH, Hudbdepennmpoanne  Qynknuit.  HccnenoBanne  QyHKIMA € MTOMOIIBIO
ee MpUMEHEHUE npou3BoiHON. Hanbombiiee 1 HauMeHbIlIee 3Ha4eHUs! PYHKLIUU
KonTtponbHas padora no paznemny 7
Pasjen 8. [lepBooOpasnasi pyHKuMHU, ee NPUMEHEHHE 16
Tema 8.1. Cojepkanne yaeOHOro MaTepuana 4 OK-01, OK-02,
ITepBooOpasHas pyHKIMU [lepBooOpasnas. Tabnuia nepBooOpa3HbIX OK-03, OK-04,
Tema 8.2. [Tnomans | Conepxanue yaeOHOro MaTepHraa 6 OK-05, OK-06,
KPHUBOJIMHEWHON  Tpamenuu. | MiHTerpai, ero reoMeTpudeckuii U (pM3M9ecKuii CMBICI. BhluncieHne MHTErpaa 1o OK-07
dopmyna Herotona — | popmyne HeroTona-JIeitOnumna
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JleliOuunLa

Tema 8.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlepkaHue (colep:KaHue NPUKJIATHOTO 4

OnpeneneHHblid UHTETpall MO/1YJIfA)

B npodeccuoHanbHOM | Pemenune 3a1au Ha MPUMEHCHNE MHTETPaia Ui BEIYUCICHNST HU3MYCSCKUX BEITUYUH

NeSITEIbHOCTH U KU3HU U TUIOIIAaei

Tema 8.4. Pemienue 3a1au Cojepkanue y4eOHOro Matepuasa 2

Ha Haxoxaenue | IleppooOpasHasi U HHTErpal

nepBooOpazHoOi KonTponbhas pabota mno pasueny 8

U €€ IPUMEHEHHE

Paznen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 34

Tema 9.1. Cojnepkanne ydeOHOro Marepuana 2

[IpencraBnenue JaHHBIX [IpencraBinenne JOaHHBIX € [OMolIpl0 Tabnun U auarpamm. CpenHee

U onucaresbHas CTaTUCTHKA | apuMETHYECKOe, MeJMaHa, HauOosbllee W HAaUMEHbIIee 3HAYCHUs, pa3Max,
JICTIEPCHsl, CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Tema 9.2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKaHue (CoaeprKaHue MPUKJIATHOTO 4

Cocrasnenne Ta0IuIL MOIYJIs1)

U AMarpaMM Ha MpaKTHKe [lepBuunas oOpaboTKa cTaTUCTHUECKUX JNaHHBIX. ['padruueckoe ux mpeacTaBieHue.
HaxoxaeHue cpenHuX XapaKTepUCTUK, HaOMrolaeMblX MAaHHBIX. [IpuMeHeHue
CTaTHUCTUYECKUX METOJIOB ISl pelieHusi NpohecCHOHAIbHBIX 3aa4

Tema 9.3. Copneprkanue yueOHOro MaTepuaa 6

Onepanuu Hajg COOBITHSAMM, CrnyuvaiiHble SKCHEpUMEHTHI (OMBITBI) M CIy4alHble COOBITHS. OJeMEHTapHbIE

HaJ BEPOATHOCTAMHM. | cOOBITHS (McXonbl). BeposTHOCTh ciydaitHOro coObiTus. bin3ocTh 4acToTel U

YcnoBHas BEpOATHOCTD BEPOSATHOCTH cOOBITHH. Cily4aliHble ONBITHI C PABHOBO3MOKHBIMHU 3J€MEHTaApHBIMU
coObiTusiMi.  BeposTHocT  cOOBITMH B ONBITaX C  PaBHOBO3MO>KHBIMH
BIIEMEHTApHBIMH  cOObITUAMU. Omepauuu Hajx  COOBITUSIMH:  IIepecedeHuE,
0o0beIMHEeHNEe, TPOTUBOIOJOXKHBIE COObITHSA. Jlmarpammer Oinepa. Dopmyna
CIIOXKEHMSI BEPOSITHOCTEH. YCIIOBHAs BEPOSTHOCTb. YMHOXEHHE BEPOSTHOCTEH.
HepeBo ciyuaiiHOro sKciepuMenTa. @opmyJsia oJHOW BeposiTHOCTH. HezaBucumblie
COOBITHS

Tema 9.4. Cogepkanne y4eOHOro MaTeprana 4

OnemeHThl KOMOUHaTopuku | KomOuHatopHOe TpaBmwio yMHOXeHus. llepectaHoBku U (akropuan. Yucio
coueranuii. Tpeyronpauk [lackans. @opmyna 6maoma HeroToHa

Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlepPKaHUe (coaepsKaHue MPUKJIATHOTO 4
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BepositTHOCTB MOAYJIsT)
B npodecCuoHaNbHBIX | BhluncieHue BeposTHOCTEH ¢ HCIoNb30BaHHeM (Gopmys koMOuHaTopuku. OneHka
3ajadax BEPOSTHOCTH  COOBITHUA B  MPO(ECCHOHAIBHOW  JeATeNbHOCTH.  Pernenue
npo¢ecCHOHATIBHBIX 33J]a4 Ha BEPOSITHOCTh COOBITHS
Tema 9.6. Copepxanre yueOHOro Marepuaa 2
Cepun  mocnenoBaTelbHBIX | BUHAPHBINA chy4yaiiHBI ONMBIT (UCHBITAaHWE), yclleX W Heyaada. HesaBucumeble
UCHBITAHUHN ucnelTanus. Cepus HeE3aBUCUMBIX HCHBITaHUN 10 mnepBoro ycnexa. Cepus
HE3aBUCHMBIX UCHbITaHUN bepHysuin
Tema 9.7. Cojnepkanne ydeOHOro Marepuania 6
CrnyuaiiHble BEIMUUHBI Crnyuaiinas BennuuHa. Pacnpenenenue BeposiTHocTel. [luarpamma pacnpeaeneHusl.
U pacrpeieacHusl. [Tpumepsl pacnpeneneHuii, B TOM 4HCIE, T'€OMETPUYECKOEe M OMHOMHAIIBHOE.
MaremaTrueckoe oxuaaHue | YucmoBble XapaKTEPUCTUKH CIyYalHBIX BEIMYMH: MaTEMaTH4YecKOe OXKUIAaHWE,
CIIy4aiiHOM BEJINYMHBI JMCIIEpCUs U CTaHJapTHOE OTKJIOHeHHe. [IpuMepbl npuMeHeHus: MaTeMaTu4ecKoro
OKMJaHMS, B TOM YHUCJIE B 3ajJayax M3 MOBCEJHEBHOM Xu3HU. MaTtemaruueckoe
oKujaHue OMHapHOMW ciyyaiiHOM BenuuuHbl. MaTeMaTH4ecKoe OKUIAHUE CyMMBbI
CIly4aiHbIX BEJIMYMH. MaTeMaTHuyecKoe OXHUAAHUE U JAUCIIEPCUSI TEOMETPUUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeesIeHI
Tema 9.8. Cojneprkanne ydeOHOro Matepuana 4
3akoH  OoNpIIMX  4YHMCceN | 3aKOH OOJNBIIMX YKCENT U €ro pojib B HayKe, MPHUPOJE U 00miecTBe. BrIOOpOUHBIil
HenpepeiBHble  cilydaliHble | MeTO HCClieoBaHUHA. [IpuMepbl HENMpPepHIBHBIX CIyYalHBIX BeNMWYHH. DyHKIHSA
BEJIMYMHBI (PaclpeeNeHts). | INIOTHOCTH paclpelelicHnsi. PaBHOMEpPHOE pacrpeleliecHHe M ero CBOWCTBA.
Hopmanenoe pacnpenenenne | IToHsATHE 0 HOPMAJIBHOM paclpeeIeHIUH
Tema 9.9. Pemenue 3anau | ConepxaHue yueOHOro MaTepHuaia 2
KOMOMHATOPHUKH, CTaTHCTHKH | DieMeHTbl KoMmOuHartopuku. CoOOBITHE, BEpOSTHOCTh cOObITHS. ClOXKeHHE W
U TEOPUH BEPOSITHOCTEN YMHOKEHHUE BEPOSITHOCTEN
KoHnTtposbHas pabota mo pazaeny 9
Pa3znen 10. KoncyabTanmuu 4
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bcero: 300
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INOYPOYHOE

ININTAHUPOBAHMUE

2 HaumenoBanue Pa3aciioB U TCM Maxkcum. Koin-Bo 00s13aTenbHOM OCHOBHI)IC BUABI ACATCIbHOCTU o6yqa}0]_up[xcg
yaeOHas ayIUTOPHOW yueOHOM
Harpyska HarpysKu 1npu OYHOU
cryneHra | gopme oOydeHws, 9achl
(qac) Bcero | B T.4. mpaxT.
n
CEMHUHAPCKNE
3aHATUA
1 xkype
Pazpnen 1 IloBTOpPEHHE Kypca MaTeMAaTHKH 18 18 4
OCHOBHOM HIKOJIBI
1,2 [lenb ¥ 3ajaun MaTeMaTUKU IPU OCBOCHUHU 2 O3HaKOMJIEHHE C POJIBIO MATEMAaTUKH B HAyKeE, TEXHUKE,
CIELHAJIbHOCTH SKOHOMHUKE,
UHQOPMALIMOHHBIX TEXHOJIOTUAX UM  IMPaKTUYECKOH
2 JeSATEIbHOCTH.
O3HakoMyIeHME C LEIIMM W 33Ja4aMu  HU3Y4YCHMS
MaTeMaTUKH Mpu
ocoenuu npodeccuit CI10
3.4 UYucna v BBIYUCIICHUS 2 Brinonnenue apudmernyeckux IeHCTBUI Hall YUCIaMH,
2 coueras
YCTHBIE U MUCbMEHHBIE TPUEMBI.
5,6 ToxnectBa " TOKJIECTBEHHbBIE 2 ) [IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
npeoOpa3oBaHUs
7 YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 1 1 Pematp ypaBHEHMsI, HEpaBEHCTBA U CUCTEMBI
8 IIp. p. Ne 1 «Pemenne ypaBHEeHMII U 1 1 1 Pematp ypaBHEHMsI, HEpaBEHCTBA U CUCTEMBI
HEPABEHCTBY»
9,10 [IpolieHTHBIE BBIYUCICHUS 2 2 Pemare 3a1aun Ha IPOLICHTHI
11 [IponieHTHBIE BBIYUCIIEHUS B 1 1 Pemath npodeccroHanbHbIe 331a4U Ha MPOLIEHTHI
npoeCCHOHATBHBIX 3a1auax
12 Ip. p. Ne2 «Pemenune npodeccuoHaIbHBIX 1 1 1 Pemath npodeccroHanbHble 331a4U Ha MPOLIEHTHI
3a]1a4 Ha IPOLIEHTHD»
13,14 [TocnenoBaTeapbHOCTH M IPOIPECCHH 2 2 BpluucasTe nociie10BaTENbHOCTH U IPOTPECCUU
15,16 DyHKIUH U TpaQUKH 2 2 Crpouts rpaduku s pa3iauyHbIX QyHKIHHA
17,18 Bxo1HO KOHTPOJIb 2 [IpumeHATh TEOpEeTHUECKU MaTepuanl K pPEHICHUIO
2 2 MIpOBEPOYHBIX 3anaHuil 1o teMe «lloBropeHue kypca

MaTeMaTHUKH OCHOBHOM IITKOJIBDY




Pazmen 2

Crenenu u kopHu. Crenennas,

NO0Ka3aTeJbHAsA U JJorapupmMudecKas 62 62
GyHkuus
19,20 Apudmerndeckuii KOpeHb HaTypaJbHON 2 ) @opMyJIMpOBaHUE ONPEACIICHUSI KOPHA U CBOMCTB
CTENEHU KOpHEeM
21 JleiicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU 1 O3HakoMJIECHUE C TIOHSATUEM KOpPHS 7n-U  CTEIEHH,
Nn-0¥l CTENEHU 1 CBOWCTBaMHU
PaauKaIoOB U IPABUJIAMHU CPAaBHEHUS KOPHEH.
22 IIp. padora Ne3 «Bpruucnenue 1 Boinonnenue pacuetoB mo (Gopmynam, coaepiKaiiuMm
apu(METHUECKUX KOpPHEHW HaTypaJbHOU 1 paaMKaibl, OCYLIECTBIIsAE HEOOXOUMbIE TOJCTAHOBKH U
CTEIICHU npeoOpazoBaHusl.
23,24 Crenens C LIeJIbIM IIOKa3aTeneM 2 O3HakoMJIeHME C TMOHATHEM CTEINEHH C LEJbIM
[IOKA3aTEJIEM.
HaxoxxeHue 3HayeHUM CTENEHM, MCHOJb3ysd IIpU
2 HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.
[Ipeobpa3oBanne YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
coJIepXKalliX CTENEeHU, TPUMEHSsI CBOMCTBA.
25,26 Crenens ¢ pallMOHANBHBIM ITOKAa3aTEIEM 2 Brruucnenue creneHeil ¢ pamoHalIbHBIM I1OKa3aTENIEM,
BBIMOJTHEHUE MPUKHUAKH 3HAUEHUS CTENEHU, CPaBHEHHUE
2 CTEIICHEN.
3anuchiBaHUE KOpPHS n-U CTENEHW B BUJAE CTENEHU C
JIpOOHBIM MOKa3aTeaeM U Hao0OopoT.
27,28 CrenenHas pyHKIUS, €€ CBOHCTBA 2 2 POopMyIMPOBAHUE CBOWCTB CTEIICHEN.
29,30 OCHOBHBIE IPUEMBI PELIECHUS 2 OmpeneneHne  paBHOCHUIBHOCTH  BBIPAXKEHHU  C
HpPPALMOHATIbHBIX YPaBHEHUM 2 panukanamu. Pemenne uppaloHaabHbIX YpaBHEHUMH.
31,32 HppanunonanbHble ypaBHEHUS 2 Pemrenne wuppanmoHanbHbIX —ypaBHeHud. Haxoguts
) pelIeHrs HPPalUOHAIBHBIX YpPaBHEHUH C IOMOIIBIO

PaBHOCHWIBHBIX IIEPEXOI0B UIU OCYIIECTBIASL IIPOBEPKY
KOpHEH.
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Pemenue nppannoHaabHbIX HEPABEHCTB

Pemenne nppanyoHaabHbIX HEPABEHCTB.

1
34 IIp. padora Ne4 « Pemenue 1 Pemenne nppanyoHaabHbIX HEPABEHCTB.
UppalOHAJIbHBIX HEPABEHCTBY
35,36 Kontponsnas padora Ne 1 «Crenenu u [IpumeHsATh TEOpeTMYECKM MaTepuan K pPELISHUIO
kopHuU. CteneHHast QyHKIUI» 2 IIPOBEPOYHBIX 3aJaHuil Mo TeMe «CTeneHu U KOpHH.
CrenenHast GyHKIUS»
37,38,39,40 | IlokasarenbHas ¢yHKIHS, €€ CBOWCTBA M Onpenenarb 3HauyeHWe (DYHKIMKU 10  3HAYEHUIO
rpauk apryMeHTa, CTPOUTh CXEMaTU4ECKHUIl rpadux
4 nokaszareiabHoil (yHkuuu. IIpumensaTs onpexaeneHue
NOKa3aTeIbHON (YHKINHU, CTENCHb C UPPAIOHAIEHBIM
II0KA3aTeJIeM K PEIICHUIO YIIPAXXHEHU.
41,42 IIpocreiimme nokazarenbHble YPABHEHUS Pemars mnpocrelimine 1oKa3aTelbHbIE  ypaBHEHUS,
2 UCIIOJIBb3YS AJITOPUTM pelieHus MPOCTEHIINX
NIOKAa3aTeNbHbIX YPABHEHUH.
43 Pemenne  moxasaTenbHBIX — ypaBHEHUN 1 Pemarp  mokaszarenpHble ~ ypaBHEHMS ~ METOAOM
METOJIOM YPaBHHUBAHMsI MOKa3aTenei ypaBHHUBaHMUsI [TOKa3aTesIen
44 IIp. padora NeS «Pemenne 1 Pemats [IOKA3aTe/IbHBIE ~ YPaBHEHUS  METOAOM
NM0KA3aTeJbHbIX YPABHEHU I ypaBHUBaHHUsI [TOKa3aTesIeu
45,46 Pemenne  moxasaTenbHBIX — ypaBHEHUN ) Pemarp mokasaTenbHbIE YpaBHEHHSI METOAOM BBEJIECHUS
METOJIOM BBE/ICHHsI HOBOW MTEPEMEHHOM. HOBOM IEpEeMEHHOMN
47 [Ipocreiimme MokazareabHble HEPABEHCTBA. 1 Pematp npocrelinine nokazareiabHble HEPABEHCTBA
48 IIp. paGoraNe 6  «llokazarenbHble Pemarp mokazarenbHblE HEpPaBEHCTBA, HCIOJIB3YS
HEPABEHCTBA» 1 QITOPUTM  PELIEHUS  IOKA3aTelIbHBIX  HEPABEHCTB.
Pemarp noxa3aTenbHbIE  HEPAaBEHCTBA, IMPUMEHSS
KOMOMHAIMIO HECKOJIBKHUX aJTOPUTMOB
49,50 Cucrtembl TOKa3aTeNIbHBIX YPaBHEHHU U 5 Haxonuts pemenns cucreM NOKa3aTelbHbIX YPaBHEHUI
HEPABEHCTB» U HEPAaBEHCTB
51,52 Kontponbnas padota No2 [IpumeHATh TEOpEeTHUECKHU MaTepuanl K PEHICHUIO
«IlokazaTenpHas PyHKIUSI) 2 KOHTpOJbHBIX 3afaHuii mo Teme «lloka3arenpHas
(GyHKIMSD
53,54 Jlorapudm yucna. ) VYcraHaBIuBaTh CBSA3h MEXKIY CTEIICHBIO U JOoraprupMoM,

BBIUMCIIATh  JIOTapu(M  4YHciaa 1O  ONpPEACNCHHIO.
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Hcnonp30BaTh OCHOBHOE JIOTapU(PMHUUECKOE TOXKIESCTBO
IPU PEIICHUH YIIPaKHEHUN
JlaBath omnpeseneHue Jorapudma gucia

55,56 JlecATHYHBIA W HATYpaJIbHBIA JIOTapU(MBI, ) YcBouTh omnpenesnieHusl IeCITUYHOTO M HATYpajJbHOIO
YHCIIO € J0rapuQpMoB.
57,58 Jlorapudm mnpousBeACHUS, YaCTHOTO U ) [IpumensaTp cBoiicTBa JIOTapu(MOB K  PEIICHUIO
CTENEHU yHpaXHEHUH
59,60 [Tepexo kK HOBOMY OCHOBaHHUIO Jiorapudma ) [IpumensaTs Gopmyiry mepexoaa OT OJHOTO OCHOBAaHHS
jorapudma K IpyromMy K pelieHUI0 YIpaKHEHUN
61,62 [IpeobpazoBanue morapudmos. ) Hcnonb3oBarh CBOMCTBA sorapudmosB JUIst
npeoOpazoBaHus JOrapuMUYECKUX BbIPAKEHUI.
63,64 Jlorapudmuueckas ¢GyHKIus, €€ CBOWCTBA Onpenensath 3HaueHWE (QYHKIUH 10  3HAYCHUIO
u rpaduk aprymMeHTa, MNPUMEHSITh CBOMCTBa JorapuMuyeckoit
2 (YHKIMU K pEHICHUI0 yrnpaxkHeHuil. CTpouts rpaduku
ngorapudmuueckoil  QPyHKIMM B  3aBHCHUMOCTH  OT
OCHOBaHUs
65,66 IIpocreiimme JorapupmMuUecKue 2 Pemate mpocTteiimme sorapudmMuyeckue ypaBHEHUS,
YPaBHEHHSL. WCIIOJIb3YSl QITOPUTM PELICHUS
67 Pemenue sorapupmMuuecKkux ypaBHEHUI 1 Pemate  nmorapupmuyeckue  ypaBHEHUS — METOJIOM
METOJIOM MOTEHIIMPOBAHUS MIOTEHLIUPOBAHMSI, UCIIOJIb3YSl AJITOPUTM PELIECHUS
68 Ip. p Ne7 «Pemenune norapupMudeckux 1 Pemate  nmorapupmuueckue  ypaBHEHUS — METOJIOM
YPaBHEHUI METOJIOM MOTEHIIMPOBAHUS MIOTEHLIMPOBAHMSI, UCIIOJIb3YS AJITOPUTM PELICHUS
69,70 Pemenne sorapupmMuuecKux ypaBHEHUI ) Pemarp norapudmuueckue ypaBHEHHs, MPUMEHSS
METOJIOM BBE/ICHHsI HOBOW MTEPEMEHHOM. METO/1 3aMEHbI IEPEMEHHOH.
71,72 O06mme METO/IbI pelieHus Pemrate norapudmuyeckiie HepaBeHCTBA B 3aBUCIMOCTH
Jorapu(MUUECKUX HEPAaBEHCTB 2 oT ocHoBaHHUsl. PemaTsh orapupmudeckriie HepaBeHCTBa,
MIPUMEHSIS] METO 3aMEHBI IEPEMEHHOM.
73 Jlorapudmuueckre HepaBeHCTBA Pematsb norapupmuyeckie HepaBeHCTBA B 3aBUCUMOCTH
1 0T OCHOBaHM4. Pemiath iorapudmMudeckre HepaBeHCTBA,
MIPUMEHSIS] METOJI 3aMEHbI IEPEMEHHOM.
74 IIp. p Ne8 «Pemenne norapupMuUECKUX Pemate nmorapudmudeckue HepaBeHCTBA B 3aBUCUMOCTH
HEPABEHCTB» 1 0T OCHOBaHM4. Pemiath iorapudmMudeckre HepaBeHCTBA,
MIPUMEHSISI METOJI 3aMEHBbI TIEPEMEHHOM.
75,76 Jlorapugmsl B IpUPOJIE U TEXHUKE 2 [TpumeHsTh Torapu(MBbl B IPUPOAE U TEXHHUKE
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77 Hcnonp3oBanne rpadukoB (YyHKIUHA A7 1 1 Pemrate 3a1aun ¢ ucmonb30BaHNEeM IpaduKOB (PyHKITHI
HCCJIEIOBAHMSI ITPOLIECCOB
78 Mp. p.Ne 9 «Mcnons3oBanue rpaduKoB 1 1 Pemrate 3a1aun ¢ ucnonb30BaHNEeM IpaduKOB (PyHKITHI
(GYHKUMH 1715 MCCIEI0BAHUS IIPOLIECCOBY
79,80 KonTponbHas pabora Ne3 2 [IpumeHsATh TEOpeTMYECKM MaTepuan K pPELISHUIO
«Jlorapupmuueckas GyHKLIUA» 2 KOHTPOJIbHBIX 3aJaHuil 1mo Teme «Jlorapupmuueckas
byHKITUSD)
Paznen 3 IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE 20 20
81,82 [loBTOpEHME MIIAHUMETPUN 2 ) [ToBTOPUTH OCHOBHBIE IOHATHUS IUIAHUMETPHUH
83,84 OCHOBHBIE OHSTHS CTEPEOMETPUHU 2 2 3HaTh OCHOBHbIE NIOHSITUSL CTEPEOMETPUU
85,86 [TapajienpHOCT  NOPAMBIX, MNPAMOH U 2 OnpenensiTb B3aMMHOE PAclONOXKEHUE NapauIeIbHbIX
IUIOCKOCTH, IJIOCKOCTEH 2 IPSMBIX B IPOCTPAHCTBE.
87,88 [Tapamnenenunen. Ky6. Tetpasap. 2 2 Omnpenenste napayenenunes. Ky, rerpasap
CeueHnus napaienenuiena u TeTpasapa. 2 Crpouth cedeHHs TapajUielenunesa W TeTpadapa
IUIOCKOCTBIO. Pemarp mpakTHueckue 3amaud  Ha
89,90 2 IIOCTPOEHHE CEYEHHH Ha uepTekax TeTpadapa u
napajuienenunena. Pemars crepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEYEHMH MIOCKOCTBIO.
[leprieHAUKYISIPHOCTh HPAMBIX, TPSIMOH U 2 dopMyupoBaTh  ONpEAETCHUS: HNEepHEHANKYIISIPHBIX
IJI0CKOCTH, MJIOCKOCTEN MPSIMBIX B IIPOCTPAHCTBE;
91.92 ) [losydats npencraBiaeHUe O 3HAYEHUU NEPIIEHIUKYIIApa
’ Ui apyrux oOnacteid Hayku ((usuka, SHEpreTuka,
Ja3epHble TEXHOJOTMH), B PEANbHOM >KU3HU (TEXHMKA,
OKpYyaroIias 00CTaHOBKa).
93.94 PaccTosiHME OT TOYKH 10 MIIOCKOCTH. 2 ) DopMyIUpPOBaTh ONPEAEIEHUE PACCTOSHUSA OT TOUKHU J10
’ 10cKOCTH. [IpuMEHsTh pU pelIeHnH 3a/1a4
Teopema o Tpex NepneHANKyIsApax. 1 [IpoBoguTh  OKA3aTeNbCTBO  TEOPEMBI O  TPEX
95 1 nepneHauKyasapax. Pemars 3aqaun, NCHOIb3ys TEOPEMY
0 TPEX NEPIEHINKYJIApax
IIp.p.Ne 10 «Pemenune 3a1a4 1 [IpoBoguTh  OKA3aTeNbCTBO  TEOPEMBI O  TPEX
96 MPUMEHEHUEM TEOPEMBI 0 TpEX 1 neprneHanKyssipax. Pemars 3agaun, UCHOIb3Ys TEOpEMY
NEPICHANKYIIpax» 0 TPEX NEPIEHIUKYJIApax
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Pacnonoxenune mnpsAMbIX U IUIOCKOCTEW B

IIpuMeHATh 3HAHUSA O PpACHOIOKEHHUHU NPSIMBIX U

o7 OKpYKaloIlleM MUpPE ! IUIOCKOCTEN B OKPYIKAIOLIEM MHUPE
08 IIp. p. Ne 11 «Pemenue npakTHKO- 1 1 IIpuMeHATh 3HAHUSA O PpACHOJOKEHHUH NPSIMBIX U
OpPUEHTUPOBAHHBIX 3a1a49» IUIOCKOCTEH B OKPY’KAIOLUIEM MHUPE
KonrponsHast pabora Ned «IIpsmbie u 2 [IpuMeHATh TEOPETUYECKUH MaTepHual K PELICHHUIO
99,100 IJTIOCKOCTH B TIPOCTPAHCTBEM» 2 MPOBEPOUHBIX 3a/laHui 10 TeMme «IIpsambie U TIocKoCTH
B [IPOCTPAHCTBE»
Pazgen 4 Koopaunatsi " BEKTOPbI B 16 16
NPOCTPAHCTBE
BexTops!l B IpocTpaHcTBE 2 Pematp 3agaun ¢ UCIIOJIB30BAHUEM IIOHATHS BEKTOPA B
101,102 2 IIPOCTPAHCTBE, KOOPAMHAT BEKTOPA, PABHBIX BEKTOPOB H
JUIMHBI BEKTOpa
103,104 JlelicTBUsI ¢ BEKTOpamMu 2 ) Pemarp 3agaum ¢ uMCHOJIB30BaHUEM JCWCTBUM HaJ
BEKTOpaMU
105,106 [IpsmoyronbHass cuctemMa KOOpAMHAT B 2 ) 3HATh IEMEHTHl MPSMOYTOJIBHON CHCTEMBI KOOPIMUHAT
IIPOCTPAHCTBE B IIPOCTPAHCTBE
107 IIpocreimue 3a1a4u B KOOpAUHATaX 1 1 Pemarp 3agaunm ¢ HCIOJIB30BAHMEM KOOpIMHAT B
MIPOCTPAHCTBE
108 IIp. p. Nel2 «Pemenune npocreimux 3agad 1 1 Pemarp 3agaunm ¢ HCIOJNIB30BAHMEM KOOpIMHAT B
B KOOpJMHATAaX» MIPOCTPAHCTBE
109, 110 Yron wmexny Bektopamu. CkanspHoe 2 ) BpruucasaTe ckalsspHOE POU3BENCHUE BEKTOPOB
IIPOU3BEICHUE BEKTOPOB
111,112 KoopannaTHas I0CKOCTh 2 2 YMeETh COCTaBIATh YPABHEHUE IIJIOCKOCTH
113 Boruncnenue paccTrossHMi M Iuioniazed Ha 1 1 BblunciaTe pacCTOSAHMS M IIOLAAW HA KOOPIMHATHOU
KOOPJIMHATHOMN IJIOCKOCTH TIJIOCKOCTH
114 Ip. p. Ne13 «IIpakTUKO-OpUEHTUPOBAHHBIE 1 1 BpluucasaTe paccTOsHUS U IUIOLIAAM HAa KOOPAWHATHOMN
3aJ1a4¥ Ha KOOPAMHATHOM IJIOCKOCTH» MJIOCKOCTH
115,116 KonrponsHast paGora Ne 5 mo Teme 2 Pemrats KOHTPOJIbHBIE 3a/1aHus, UCIIONb3YS
«KoopanHaTel 1 BEKTOPHI B MPOCTPAHCTBE» 2 TEOPETUYECKU  maTepuan  Tembl  «Bektopsl ©
KOOpJAMHAThl B MPOCTPAHCTBE»
Pasien 5 OcCHOBBI TPHTOHOMETPHH. 40 40
Tpuronomerpuyeckne GyHKIUH
117,118 Paguannas u rpagycHas Mepa yria. 2 ) Onpenendars paguaHHyl0O M TPagyCHYIO Mepy YIVIOB,

Omnpenenenre cuHyca, KOCUHYcCa U

HAXOJUTh JUIMHY IyTM B 0. payaH, HAXOJIWUTh IUJIOLIA/b
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TaHreHCca yria.

CEeKTOpa Kpyra paauyca r. BeluuciasaTh CHHYC, KOCUHYC,
TAaHIE€HC, KOTAHI'€HC Yncia

Tpuronomerpuyeckas OKpyKHOCThb

Onpenenarb paJlaHHYyl0 M TPaayCHYIO Mepy YIJIOB,
HaXOAMUTh JUJIMHY OyTH B O pajyaH, HaXOJUTh IUIOLIA/Ib

119,120 2
CEKTOpa Kpyra pajauyca r. BelUuCIsITh CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC Yncia
191 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 [IpumensTsb OCHOBHbIE (bopMysIBI TPUTOHOMETPHH TS
pEILICHUs YIPaKHEHUH
Ip. p. Ne 14 «IIpumeHeHne OCHOBHBIX [IpumeHsTH OCHOBHBIE (DOPMYIIBI TPUTOHOMETPUU JUIS
122 TPUTOHOMETPUYECKHUX (HOpMYIl B 1 pELICHUS YIPaKHEHUN
BBIUHCIICHUSIX)»
123,124 DopMyJIBl CIOKEHUS ) HpI/IMeH}ITBU GbopMyJBl  CIOXEHUS U1 peLICHMS
yIpaXHEHUH
125 ®opMyJIbl IPUBEACHUS 1 HpI/IMeHFITB“ dbopMynBl TPUBEACHUS IS PEIICHUS
YIpaXHEHUH
Mp. pNel5 «IIpumenenue  popmyn [IpumensTe QOpMyNbl TNPHUBENEHHUS UISI  PEIICHHS
126 [IPUBEJCHUS JUIs npeoOpa3oBaHus 1 YIPa)KHEHUN
BBIPOKCHUIN
Oynkuus. [lepuoanyeckue GyHKIUN Haxonute o6nacte ompeseneHus U  MHOXECTBO
127,128 2 3HA4YCHUI TPUTOHOMETPUYECKUX GyHKIUH.
OnpenensaTb YETHOCTb, HEYETHOCTb, INEPHOJUYHOCTD
TPUTOHOMETPHUECKUX QYHKIMI
Tpuronomerpuueckue GyHKINHU, UX [TpuMeHsATH CBOMCTBA (PYHKIMH y = COSX K PELICHHUIO
129,130, CBOMCTBA U rpaduKu 4 ynpaxHeHuil. Ctpouts rpadpux pynkuuu. ITpumensars
131,132 CBOWCTBA (PYHKIMHU y = SINX K PEIHICHUIO yNpPa’KHEHHH.
Ctpouts rpaduk QpyHKIMH
133 [TpeobOpaszoBanue rpaduxkon 1 Crpoutb so0ble  rpaduKd  TPUTOHOMETPUUYECKHX
TPUTOHOMETPUUECKHUX (QYHKIIUI byHKIMI
134 Ip. p.Ne 16 «IIpeoGpa3zoBanue rpapuKos 1 Crpoutb so0ble  rpaduKd  TPUTOHOMETPUUYECKHX
TPUTOHOMETPUUECKHUX (YHKIHI» byHKIMi
135,136, Hcnonp30BaHne CBOMCTB } I/IcnonbstBaTL CBOICTBa TPUTOHOMETPUUYECKUX
137.138 TPUTOHOMETPUUECKUX (QYHKIUH B 4 ¢GbyHKIMH B IpodecCHOHAIbHBIX 33a4ax
npodecCHOHANTBHBIX 33a9ax
139 Onucanuie NpOU3BOJICTBEHHBIX IPOLIECCOB 1 Hcnons3oBanue CBONCTB TPUTOHOMETPUUECKUX
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C MOMOIIBIO rPauKOB PYHKIUH

¢GbyHKIMA B IpodecCHOHANBHBIX 3a7a4ax

140 IIp. p.Ne 16 «Pemenue 3a1a4 u3 peaabHOU 1 1 Hcnonb3oBanue CBOWCTB TPUTOHOMETPUUYECKUX
HKUZHI GbyHKIMH B TpodeCCHOHATBHBIX 3a1a4axX
141,142 OOpatHble TpUroHOMETpUYecKue QyHKIUN 2 ) CTpOI/ITLU rpaduKud  OOpaTHBIX TPUTOHOMETPUYECKHUX
byHKIHI
Tpuronomerpuyeckue ypaBHEHHUs COS X = 2 [IpumensaTh (hopMyily pelieHus ypaBHEHHs COSX = a K
a;sinx=a;tgx=auctgx=a. pemieHuio ypaBHeHui. I[IpumeHaTs GopMymny pemieHHs
143,144 2 ypaBHEHUs SINX = a K PCIICHUI0 YypaBHEHUH.
[IpumensaTs (opMmyiy pelieHus ypaBHEHHUS tgx = a K
PELICHUIO YPaBHEHHH
145,146 [Ipocreiinne TpPUroHOMETPUUECKHE 2 Pemarh TpuroHomeTpuyeckue ypaBHEHUS, CBOJUMBIE K
ypaBHEHHUs], CBOJSIIUMECS K KBaIPAaTHBIM ayire0panyeckiM ypaBHEHHSIM
147,148 OnHOpOIHBIE TPUTOHOMETPUYECKHE 2 Pemate TpuroHoMeTpuyeckue ypaBHEHHMsI, CBOJAUMBIE K
YPaBHEHHSL. aredpanyeckuM ypaBHEHHSIM
Tpuronomerpuueckue ypaBHeHus, 2 Pemate TpuroHoMeTpuyeckue ypaBHEHHMsI, CBOJAUMBIE K
149,150 penraeMele ¢ TpUMEHEHHEM (HOpMYIT anreOpanvyecKuM ypaBHEHUSIM
TPUTOHOMETPUH
151,152 Tpuronomerpruyeckue HepaBeHCTBA 4 Pemars TpuroHomeTpuyeckue HEpaBEHCTBA, UCIIOIb3YS
153.154 4 EAVMHUYHYIO OKPYXHOCTb U anreOpandeckue
npeoOpa3oBaHMs
KonrtponbHas pabora Ne6 ««OCHOBbI 2 [IpuMeHATb TEOPETUYECKUN MaTepHual K PELICHHUIO
155,156 TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE 2 KOHTPOJIBHBIX  3aJlaHUM o  TeMe «OCHOBBI
GyHKIMNY TpuroHoMmerpuu. Tpuronomerpuueckue QyHKIMI»
Pa3nes 6 | MHOrorpaHHHMKH H Tesla BpallleHUs 46 46
157,158 MHoOrorpaHHuKH 2 2 3HATh ONPEEIIEHNE MHOTOIPAHHUKA U €r0 3JIEMEHTBHI.
[Ipusma. IIpsAmas u npaBwIIbHAs NpHU3Ma 2 [IpuMeHnATH ompeneneHue MpU3MbI, CBOKWCTBA IPHU3MBI,
159,160 2 MIOBEPXHOCTH NPU3MBI, BBICOTHI MPU3MBI, NPAMON U
HAKJIOHHOM MPU3MBI K PEIICHUIO 3a]1a4.
161,162 [Tapamnenenunen. Ky6 2 2 Onpenensith napajsiesienunea U KyO U uX 3J€MEeHTbI
IMupamuna. IlpaBunpHas nupaMuja. 2 OcHoBHble TIOHATHA TeMbl «I[lupamuna», IlpumeHsaTs
163,164 VYceu€Hnas nupamua. > HOHATHE YCEUEeHHOM MUpaMuibl, €€ BBICOTHI, TOTHOM H
OOKOBOW TOBEPXHOCTH, TeopeMy 00 YyCeueHHOU
nupaMufie K pelIeHHIo 3a1a4
165 bokoBas ¥ noJiHas IOBEPXHOCTH IPU3MBI U 1 1 Boruncnare GOKOBYIO U MOJIHYIO TOBEPXHOCTh MPU3MBI
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IMUpaMHubl

1 NApaMu bl

IIp. p. Nel17 «Pemenue 3aga4 Ha 1 Berunciasate O0KOBYIO M TOJIHYIO TTOBEPXHOCTH MTPU3MBI
166 BBIYMCIIEHHE OOKOBOM U IIOJIHON 1 Y IUPaMU/IbI
MIOBEPXHOCTU IIPU3MBI U TUPAMUIBI»
167,168 JIBrkenue B ripoctpanctse. CUMMETpHS B 2 ) 3HaTh ompeneNieHUs JABUKEHUW UM CUMMETPUH B
IIPOCTPAHCTBE IPOCTPAHCTBE
169 [IpaBusbHBIE MHOTOTPAHHUKH, X CBOKWCTBA 1 1 OnpeneneHue MPaBUIBHOIO MHOTOTPAaHHUKA, THIIBI
MHOTOTPaHHHUKOB, UX XapPaKTEPUCTUKH
Ip. p. Ne18 «IIpaBuiibHble 1 [IpumensaTs ONpeNEeIICHUE IIPaBUIILHOTO
170 MHOTOTPaHHHUKHNY 1 MHOTOTPaHHHKA, THUIIBI MHOTOTPaHHUKOB, ux
XapaKTEPUCTHUKU K PELICHUIO 3a7a4
171,172 [Tpumepsl cuMMeTpuii B ipodeccun 2 2 OnpenensiTh MPUMEPH CHMMETPHI B podeccHu
173 CedeHusi MHOTOIPAHHUKOB 1 1 YMETh CTPOUTH CEYECHHS] MHOTOTPAHHHUKOB IJIOCKOCTBIO
174 Ip. p. Ne19 «Ceuyennst MHOTOIpaHHUKOB B 1 1 YMeTb CTPOUTH CEYEHHSI MHOTOTPAHHUKOB INIOCKOCTBIO
podeccCHoHANBHBIX 33auax»
175.176 BI:IHOJIH&\’:’HI/Ie BBIHOCHBIX TUIOCKHUX 2 ) YMeTb BBINIOIHATH BEHIHOCHBIE TUIOCKUE YEPTEKHU
yepTexen
Hununnp, ero cocrapistonue. CeueHue 2 CB00OIHO OmnepupoBaTh MOHATUSMU: LUIMHAPUYECKAS
177.178 HWIMH]IpA ) MOBEPXHOCTb, UTHHID. AHan3upoBath u
MOJIETUPOBAaTh Ha  SI3bIKE TE€OMETPUU  peajbHbIe
CUTYalliH, CBSI3aHHbIE C KOHYCOM M LIMJIUHIPOM.
179,180, Konyc, ero cocrapmswomme. Ceuenue 4 4 [IpuMeHsaThs ompeneneHne KOHYCa, OCHOBHBIE TOHSTHS
181,182 KOHycCa KOHYyCa K PEIICHUIO 3a/1a4
183,184 VYceueHHbIi kKoHYC. CeueHne yCEeUYEeHHOTO 2 ) [IpumeHsaTh  OmpeneneHue  yCEUYEHHOIO  KOHYyca,
KOHyca OCHOBHBI€ MTOHATHS KOHYCa K PELICHHIO 3a1a4
[ap u chepa, ux ceuenus 2 CBoOOHO oOmepupoBaTh MOHATUSAMHU: cdepa H IIap,
LEHTp, paauyc, auamerp chepsl U mapa. [Ipumensars
185,186 2 orpeieNieHus 1mapa, cepbl, BIUCAHHBIX M ONHCAHHBIX
MHOTOTPaHHUKOB, = TE€OpeMy O  CEYeHMH IIapa
IJIOCKOCTBIO K PEIICHUIO 3314
187,188 ITonsarue 00 o0veme Tema. OTHOIIEHNE 2 ) I/IMe:[B MpeAcCTaBiIeHHEe 00 00BEME Tenma, OTHOIICHUS
00BEMOB MOTO0HBIX TET 00BEMOB MOTOOHBIX TET
189 OOBEMBI MHOTOTPAaHHUKOB U TEJT BPAIICHHS 1 1 [IpumeHsaTh GhopMyabl 00BEMOB TIPSMON M HAKJIOHHOM

NpU3Mbl K pelmeHuro  3agad.  Pemarte 3agaun Ha
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KOMOMHALIMIO TE

IIp. p. Ne20 «Pemenue 3aga4 Ha 1 [IpumensaTh GhopMyIbl 00BEMOB TPSAMON M HAKJIOHHOM
190 BBIYHCIICHHE 00BEMOBY 1 NpU3Mbl K pEUIeHuro 3agad. Pemare 3agauu  Ha
KOMOWHAIIAIO TEN
191, 192 OOBEMBI 1 TIJIOMIAN TOBEPXHOCTEH 2 ) Pemars 378K Ha HaXOXICHHE 00BEMOB U TUIOMIACH
110JI0OHBIX Tell IIOBEPXHOCTEH 1M0I00HBIX Te
193,194 MHoOrorpaHH1K, OIIMCAHHBIN OKOJIO chepbl 2 > Coboano _ONEPHPOBATL MOHATHAMH: MHoOrorpasHuk,
OIMCAaHHBII 0KO0JIO C(epsl
195,196 MHororpaHHMK, BIMCAHHBIHI B TEJIO 2 ) CBO6OIIHOVOHepI/Ip0BaTI) MOHATUSAMHU: MHOTOrpaHHUK,
BpalllCHUS BIIMCAHHBIN B TEJIO BpalLlEHUs
197,198 I'eomeTprueckue KOMOMHALMU HA 2 ) Pemate 3agaum Ha komOuHauuioo Ten. Ilpumensrts
MIPaKTUKE HOHSITUE PABHOBEJIMKHUX TEJl K PELISHUIO 33]a4
199 I'eomerprueckue KOMOMHALMY HA 1 1 Pemate 3agaum Ha komOuHauuioo Ten. Ilpumensrts
MIPaKTUKE NOHSITUE PABHOBEJIUKHUX TEJl K PELISHUIO 33]1a4
IIp. p. Ne21 «Pemienue 3aga4 Ha 1 Pemate 3amaum Ha KoMmMOWHamuioo Teil. [IpuMeHAThH
200 reOMETpUUYECKIE KOMOMHAIINY Ha 1 MOHATHE PABHOBEIIMKUX TEJ K PELICHUIO 3a/1a4
IIPAKTHKE
Kontponbnas padota No7 o teme 2 [IpumenATh TeEOpeTHUECKHd MaTepuanl K PEHICHUIO
201,202 «MHOrorpaHHUKH U Tejla BPAILICHU. 2 KOHTPOJIBHBIX 3aJaHuii 1Mo TeMe «MHOrorpaHHUKU U
TeJa BpaIICHUs»
Paznea 7 | IlpousBogHas pyHKIMH, €€ IPUMEHECHHE 40 40
203.204 MOHOTOHHOCTH PYHKIIMH. DKCTPEMYMBbI 2 ) YcBouts MTOHATHS: MOHOTOHHOCTb byHKIUY,
GyHKIMK 9KCTPEMYMBbI (PYHKITUH
205, 206 HenpepbiBHblE PyHKIUU 2 2 Y CBOUTH MOHATHSI HENPEPHIBHON (PYHKIIUU
207,208 Meroa MHTEPBAJIOB ISl pEICHUS 4 4 Pemrate HepaBeHCTBA METOIOM UHTEPBAJIOB
209,210 HEPABEHCTB
[IpousBonnas ¢pyukuuu. IlpousBoaHsie 2 Haxomute mnpous3BoaHyl0 QYHKIUMM C OMOIIbIO
3JIEMEHTApHBIX (QYHKIUN Ipeiesa pa3HOCTHOIO OTHOIIEHHUS
211212 ) OnepupoBaTh MOHATUSAMHU: (YHKIUS HENpEpbIBHAS Ha
OTpe3Ke, TOUKa pa3pbiBa (PyHKIIUH, aCUMIITOTa rpaduka
¢bynkuuu.  [IpumeHsTh  CBOICTBAa  HEMpPEpPBIBHBIX
GYHKUMH 715 pelIeHus 3a/1a4.
713 DopMyJIbl HAXOXKACHUSI IPOU3BOIHOMN 1 1 VYcBOUTh OCHOBHBIE TpaBwia U epeHIupOBaHUS

(mpou3BoAHAs  CyMMBl, TPOU3BOAHOH  CTENEHHOMN
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(GyHKIIMU, TPOW3BOAHAS IPOU3BEACHUS, MPOU3BOIHASL
YaCTHOTO).

IIp. p. Ne22 «HaxoxeHue npon3BoaHON 1 YcBOUTh OCHOBHBIE TpaBwia JaupdepeHIupoBaHUS
14 1o opmymam» 1 (mpou3BOJHAasA  CyMMBI, IPOU3BOAHON  CTENEHHOU
(GyHKIMK, TPOU3BOAHAS NPOM3BEACHUS, MPOU3BOIHAS
YaCTHOTO).
215,216 I'eomeTpUYECKH CMBICI IIPOU3BOAHOU 2 2 Y CBOUTH F€OMETPUUECKUI CMBICII IPOU3BOJHOU
YpaBHeHHE KacaTeIbHOU K TpaduKy 2 Berauciaute  yrioBoir  kod(uUIMEHT KacaTeabHOM,
217,218 byHKIMN 2 COCTaBUTh ypaBHEHHE KacaTeJbHOM K  Tpaduky
(YHKIMM B TOYKE ¢ a0CIIUCCOM X
219,220 @uU3NYECKU CMBICI IPOU3BOAHON B 2 > I/ICHOJILBOBaTIB FE€OMETPUUECKUNA U (PU3HUECKUNA CMBICI
poeCCHOHATBHBIX 3aauax IIPOU3BOJHOMN VI PEILICHUS
MonotoHHOCTb (pyHKIMH. [TpH3Hak 1 HaxonuTe mnpoMexyTKu BO3pacTaHuss M yObIBaHHUSA
221 Bo3pactanus (yObIBaHUS ) DyHKIIHH 1 ¢byHKIHY, UCIIONIb3YS JIOCTaTOYHOE yCJI0BHE
Bo3pactanus (yObiBaHMs) PYHKIIUU
Ip. p.Ne 23 «HaxoxneHue npomMexyTKOB 1 Haxomuth mnpomexyTKu Bo3pacTaHus U yObIBaHUS
222 yOBIBaHUS ¥ BO3pacTaHUsI PYHKLIUN 1 ¢byHKIMH, UCIIOJIB3YS JIOCTaTOYHOE yCIIOBUE
Bo3pacTaHus (yObIBaHUS) PYHKIMU
Touku skcTpemyma 2 Haxonute kpuTHYyeckue TOYKM (YHKIHH, TOYKH
223,224 2 JKCTpEMyMa, IIPpUMEHSA  TNpPU3HAK  MakcuMyma
(MuHEMYMA) QYHKIMH
[IpuMeHeHne Mpon3BOJHOM K 1 Hcnons30Bare  NpPOW3BOAHYHO  JUIL  MCCIIEIOBAaHUS
295 UCCIIEIOBAaHUIO (PYHKITUH 1 (YHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMbI; HaXOAUTh
HauOoJbllee W HaWMEHblee 3HA4YeHUs (PyHKUIUU
HEIPEPHIBHON HA OTPE3KE
IIp. p. Ne 24 «MccnenoBanue GyHKIIUN TIPU 1 Hcnonb3oBarh  OPOW3BOJHYIO  JUISI  MCCIEAOBAHUS
276 ITOMOLIY IPOU3BOAHOM 1 (YHKIIMM Ha MOHOTOHHOCTb M 9KCTPEMYMbI; HAaXOAUTh
HaumOoJblllee W HaWMEHblee 3HA4YeHUs (QyHKUIUU
HEIPEPHIBHON HA OTPE3KE
227,228 WccnenoBanue QpyHKIMI U TOCTPOCHUE 4 Crpouts  rpadpuku  (QyHKIMA  Ha  OCHOBAaHUM
229,230 rpaduKoB IIPOBEAEHHOIO MCCIICIOBAHUS.
231232 [Toctpoenue rpadukoB MHOTOUJIEHOB 2 CTpOI/IT.I.) rpaduky  QyHKIMH  Ha  OCHOBaHUM
IIPOBEIEHHOTO UCCIIEI0OBAHMSI.
233,234 HaubOonbliee 1 HaMMEHBIIEE 3HAYEHNS 2 Haxomute Hambosblllee M HaMMEHbBIIEE 3HAYCHHE
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(GyHKIMHU Ha OTpE3Ke

(GYHKIMK Ha 3aJJaHHOM OTpe3Ke

HaxoxneHne onTUManbHOro pe3yJibTara C 4 Hcnonp30BaTe  NPOM3BOJHYHO I HAXOXKICHUSA
IIOMOUIBIO IPOU3BOJHON B IPAKTUUECKUX HaWIy4lllero peleHusl B INPHUKJIAJHBIX, B TOM 4YHCIIE
235.236 3a1a4ax COLHabHO-OKOHOMUYECKHX, 3a/1ataX, UL OlpeaeeHN s
237.238 CKOpPOCTH M YCKOPEHHS IpoIiecca, 3alaHHOro (HopMyIion
win  rpadpukom. Ilomydatres  mpencraBieHue O
NIPUMEHEHUH IIPOU3BOJHOM B pPa3jIMUHBIX OTPacisix
3HaHUUI
Pemenue npakTuyeckux 3aaad ¢ HOMOIIbIO 1 Wcnonb3oBath  MpPOU3BOJHYIO IS HAXOXKJIEHUS
IIPOU3BOIHOM. HAaWIy4lllero peuleHHs B IPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3a7a4ax, JUIsl ONpeaAeIeHUs
239 1 CKOPOCTH M YCKOPEHHS IpolLiecca, 3a1aHHOT0 GopMyIIoit
win  rpadpuxkoM. Ilomywyarp  mpeacraBieHHE O
IPUMEHEHNU NPOU3BOJHON B PA3JIMYHBIX OTPACIAX
3HaHUHI
IIp. p. Ne25 «PenieHne npakTU4ECKUX 1 Hcnonp30Bare  NPOM3BOJHYHO I HAXOXKJIEHUSA
3aJ1a4 MpY MOMOIIY TPOU3BOTHOM» HaWIy4llIero pelmeHus B MPHUKJIaJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-O)KOHOMHYECKUX, 3a7a4ax, JUIsl ONpENEICHUS
240 1 CKOPOCTH M YCKOPEHUS TpoIiecca, 3a1aHHOT0 (GOopMyIIoi
win  rpadpukom. Ilomywares  mpencTtaBieHHE O
MPUMEHEHUH MPOU3BOJHOW B pPa3IMUHBIX OTPACIixX
3HAHUU
KountpoabsHnas padora Ne§ 2 [IpumeHnATh TeOpeTHUECKHd MaTepuanl K PEHICHUIO
241,242 ««IIpousBogHas pyHKIMH, ee 2 KOHTPOJIBHBIX 3amaHuid 1o T1eme «lIpousBonHas
IPUMEHEHUE» GbyHKIIMH, €€ TPUMEHEHUE)
Pasien 8 IlepBooGpa3nasn pynkuumn, eé 16 16
NpHUMEHEeHHue
[lepBoobpaznas pyHKIMU. 2 [IpumensaTs ompeaeneHue mepBooOpa3HOM pu
243244 ) pelIeHNH yIPaKHEHUH, 000CHOBBIBATh CBOM CYKICHHS
OnepupoBarh NOHATUAMU: TepBooOpasHas. HaxoauTtsb
1IepPBOOOPA3HbIE IEMEHTAPHBIX (DYHKIHH.
245,246 [IpaBuiia Hax0Xk/IeHUs IEPBOOOPA3HBIX 2 2 BoruncinsaTe nepBooOpazHble M0 MpaBuiiam
247,248 OrnpeneneHne KpUBOJIUHEWHON Tpamneuu 1 2 2 Bprunciate momanb KpUBOJIMHEWHOW Tpareluu C

HAXO0XKIEHHE €€ IUIOIIAIH.

TTOMOIIIbIO IEPBOOOPA3HOM.

45




249,250 [lmomane KpUBOIMHEWHOW TpaIeuu 2 2 Briuncnare miomanb KupHBonHHeﬁHOﬁ Tpameuuu ¢
HIOMOIIBIO IEPBOOOPA3HOM.
751 ®opmyna HetoTona — Jleitbnuma 1 1 [Mpumenste  ¢opmyny Heiorona —Jleiibnuna K
BBIUMCIICHUIO MHTEIPAJIOB
250 IIp. p. Ne26 «Bpruucienue miomag 10 1 1 [Mpumenste  ¢opmyny Heiorona —Jleiibnuna K
dbopmyne Hurotona — JleriOHuma» BBIYMCJICHUIO HHTETPAJIOB
[Tonsatue 06 ompenereHHOM MHTErpajie Kak 2 BoluncnaTe 1uiomanym ¢ MoMoulpl0 MHTErpai. Pemats
253,254 IJIONI[a1 KPUBOJIMHEHHON Tparnennun 2 MPAaKTUYECKUE 3aJaud, NPUMEHSS MPOU3BOAHYIO H
MHTerpajia
OnpeneneHHbIi MHTErpaj B )KU3HU 1 BoluncnaTe 1uiomany ¢ noMouipr0 MHTErpai. Pemats
255 1 IIPAKTUYECKHE 3a7a4M, IPUMEHSS I[POU3BOJHYIO H
MHTErpajia
IIp. p Ne27 «Bpruucienue onpeneaéHHOro 1 BeruncnaTe miomaan ¢ MOMOIIBI0 MHTErpal. Pemrars
256 MHTETpaja B IpopECCHOHATBHBIX 3a1a9ax» 1 IPAKTUYECKUE 3aJaud, IPUMEHSS IPOU3BOJIHYIO M
MHTErpajia
KonTponbnast padora Ne9 «IlepBooOpaznas 2 Pemars KOHTPOJIbHbIE 3aJ1aHus, UCIIOJIB3YS
257,258 (byHKIMH, ee IPUMEHEHHEe 2 TeopeTndeckuil  marepuan Tembl  «llepBooOpa3Has
GyHKIIMH, €€ TPUMEHEHUE)
Pa3nea 9 Teopus BepoOATHOCTEH U CTATUCTHKA 32 32
259.260 [IpencraBieHue JaHHBIX U ONUcCAaTeNbHAs 2 ) [IpencraBiasTh 1aHHBIE U ONHMCATEIbHYIO CTATUCTUKY
CTaTUCTUKA
261262 [lepBuuHas 00pabOTKa CTATUCTUYECKUX 2 ) BbInonHATE NepBUYHYIO 00pabOTKY CTaTUCTHYECKHX
JAHHBIX JAHHBIX
263 [IpumeHeHne CTaTUCTUYECKUX METO/I0B JIs 1 1 Pemars npodeccroHanbHble 3a7aud ¢ IPUMEHEHHEM
peuieHust mpoecCHOHABHBIX 3a/1a4 CTaTUCTUYECKUX METO/IOB
IIp. p. Ne28 «Pemenue 1 Pemars mpodeccroHanbHble 3a7aud ¢ IPUMEHEHHEM
264 npo¢eCCHOHANIBHBIX 3a]1a4 C TPUMEHEHUEM 1 CTaTUCTUYECKUX METO/IOB
CTaTHUCTUYECKUX METOJIOBY
265,266 Omneparuu HaJ COOBITHSIMU 2 2 BrimonHsaTe onepanyu HaJl COOBITUIMHA
267,268 Onepanuu HajJ BEPOSITHOCTSIMU 2 2 BpINoJIHATE onepaiyy HajJl BEpOSITHOCTSMU
269,270 YcnoBHas BEpOSITHOCTD 2 2 POpMyIMPOBATH MOHATHSI YCIOBHOM BEPOSTHOCTH
271,272 OcHOBHbBIE OHATHS] KOMOMHATOPUKHU 2 2 3HaTh OCHOBHBIE OHATHUS] KOMOMHATOPUKHU
273274 3aaun Ha OCHOBHBIE MTPaBUIIA 2 ) [IpumeHATHh MpaBUIIO MPOU3BEICHUS K PEIICHUIO 3a1a4.

KOMOHMHATOPHKH.
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dopmynupoBaTh W JOKa3bIBaTh ~ KOMOMHATOpPHBIE
(baxThl. Hcnonp3oBars IIPaBUIIO YMHOXEHHUS,
H3y4YCHHBIE KOMOMHATOpHBIE (bopmybI JUIS
IIEPEYUCIICHUS 2JIEMEHTOB Pa3JIMYHbIX MHOXECTB, B TOM
YHCJIE AJIEMEHTApPHBIX COOBITUH B CIy4yallHOM OIIBITE.
Pa30uBaTh ClOXKHBIE SKCIEPUMEHTHl Ha OTJIEJIbHBIE
HCIIBITAHUS.

CobbITHE, BEPOSITHOCTH COOBITHSI. 2 Onpenensitb  coObITUE — CllydyailHOE, JOCTOBEPHOE,
Kitaccnueckoe onpeneneHnue BEpOSITHOCTH HEeBO3MOHOE. [IpuMeHAT CyMMy, IPOU3BEICHHE
COOBITHS. COOBITHIA K PEIICHHUIO 3a/1a4
275,276 ) Boigenare UM onuchiBaTh  ciayyailHble COOBITHS B
’ CIIy4yallHOM  OIBITE. @opMyaupoOBaTh  yCIOBHS
IPOBEJCHUS CIIydyailHOro onbita. OeHNBaTh U3MEHEHUE
BEPOSATHOCTEW COOBITUI MO Mepe HACTYIUICHUS APYTUX
COOBITUH B CITy4aillHOM OIIBITE.
BepositHOCTh B nipodeccroHaTbHBIX Hcnonb3oBate auarpamMmbel Jiinepa u  BepOaibHOE
277 3a1agax 1 1 OMMCaHWE COOBITHII IpPU BBIOJHEHUU ONEpaluil Haj
COOBITHSIMH
[Ip. p. Ne29 «BeposiTHOCTH B Wcnonb3oBath auarpaMmbel  Oinepa u  BepOaibHOE
278 npoeCCHOHATIBHBIX 3a]1a4ax» 1 1 ONucaHue COOBITUH NpPU BBHIMOJIHEHUHU OINEpaluil Hal
COOBITUSAMHU
279.280 Cepun nocneoBaTeNIbHBIX UCTIBITAHUI 2 ) O(I)OpMJ'IS[TvL TaOIMIly Uil CepUu MOCIel0BaTeIbHbBIX
WCIBITAaHUN
CrnyuaiiHble BEIMUMHBI U paclpeieICHUS 2 Onpenensitb  cily4ailHble  BEJIMYMHBI,  HCHOJIb3Ys
OIpeIeJICHUE CIIy4YallHOM BEJIMYHUHbI
T ) OcBauBatp MOHSTHSL: ciyyaitHas BEJIMYMHA,
’ pacnpenenenue, Tabivla pacHpelesieHus, auarpamma
pacnpenenenusa. HaxonuTe 3HaueHHs CyMMBl U
MIPOU3BEACHHUS CITYYaHbIX BEJTUUHH.
283.284 MareMaTnueckoe 0KMIaHuE CITy4YalHON 2 > OHepI/f’pOBUaTL MOHATUAMUA MaTEMaTHUYECKOE OXKUIAHUE
BEJIMYUHBI CITy4allHOM BEIMYMHBI
285,286 3amaun MaTeMaTUIECKON CTaTUCTUKH 2 2 Pemrate 3agaun MaTeMaTHYECKON CTaTUCTUKU
287 3aKoH OOJBIINX YHCET 1 1 3HaTh 3aKOH OOJBIINX YHCET
288 [ToHsiTHE 0 HOPMAJILHOM pacipeaeIeHUN 1 1 OnepupoBarh NOHITHEM O HOPMAJIIBHOM pacipeieeHUN
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Kontponbnas padora Ne 10 «DnemMeHThI 2 [IpuMeHATh TEOPETHYECKUH MaTepUall K PELICHHUIO
289,290 KOMOMHATOPUKH, CTAaTUCTUKH U TEOPHUH 2 2 KOHTPOJIBHBIX ~ 3aJaHuii 1o  TemMe  «OJIEeMEHTHI
BEPOSATHOCTEN» KOMOMHATOPHKH, CTATUCTHKH U TEOPUU BEPOSITHOCTH
Koncyabranumn 4
291,292 Pemenue nokasarenpHbIX ypaBHEHUH U 2 ) Pemarh mnokasaTenbHblE YpaBHEHMsI M HEpPABEHCTBA
' HEPABEHCTB pa3HbIMH crioco0aMu
293.294 Pemenue norapupmMudeckux ypaBHESHHNA U 2 ) Pemate norapudmuyueckue ypaBHEHHS M HEpaBEHCTBA
' HEPABEHCTB pa3HbIMH crioco0aMu
295-300 IK3aMeH 6 6 Pemate 3K3amMeHanMOHHBIE 3aJlaHUS 1O HW3YYEHHBIM
TeMam
Bcero 300 300 52

3. YcioBusi peaju3anuu NPporpaMMbl 00111e00pa30BaTeIbHON JUCHUILIHHBI

3.1. IIJISI peanu3anuu nNporpamMmmbl IMCHUIIIMHBI JOJIZKHBI ObITh NMPEAYCMOTPEHLI CJICAYIOIIMNE CIICIIUAJIBHBIC TIOMCIIICHUA

Peanuzanus nporpaMMbl AUCITUTUIMHBI TPEOYET HAIMYHUS y4eOHOTO KaOMHETa MaTeMaTHKH.

TexHuueckue cpeacTna:

- KOMIUIEKT YEpPTEKHOro OOOpYJOBaHUS U MPHUCIOCOOJCHUN IS IIKOJBbHOW JOCKU (TPEYTrOJbHUK, TPAHCHOPTHUP, LUPKYJIb,

JIMHEWKA);

- MOJIEJIH 17151 U3YUYEHUSI TEOMETPUUYECKUX PUTYp (YacTU LEJOro Ha KPyre, TPUTOHOMETPUYECKUN KPYT, CTEPEOMETPUUYECKUN Ha0op,

Ha0OpBI TEOMETPUUECKUX MOJIeNCH U (GUTYp C Pa3BEPTKOM );

JleMOHCTpallMOHHbIE Y4EeOHO-HArJISAHBIE TTOCOOUSI:

- KOMIUIEKT IOPTPETOB JJ1s1 OPOopMIIEHUSI KaOUHETA.

3.2. MupopmaniuoHHoe obecnedeHne peau3auu NporpaMmmbl
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Jlist peanuzanuy mporpaMMbl AUCITUIUTMHBI OMOIMOTEYHBINH (HOH 00pa30BaTEILHON OPTaHU3AIUN JOJIKEH UMETh MeYaTHBIC
U/WIW DJIEKTPOHHBIE YYeOHMKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMH y4eOHbIC MOcoOus (IIpU HAJIWYWH), JOIMYIIEHHBIE K
MCITOJIB30BAHUIO TPU peam3aiiuu 00pa3oBaTeIbHBIX MPOTPaAMM CPEIHETO MPOo(EeCcCHOHATHLHOTO 00pa30BaHUs, PEaTN3yeMbIX Ha
0a3e OCHOBHOTO OOIIET0 00pa30BaHUS’.

[Ipu peanu3amuu TPOrpaMMbl JUCHUIUTMHBI BO3MOXXHO HCITOJIb30BaHHE JJICKTPOHHBIX 00pa30oBaTeNbHBIX PECYPCOB,

JOMYIIEHHBIX K MCIIOIb30BaHMIO IPH PEATU3ALUK 00pa30BaTeIbHBIX IPOrPAMM CPEAHEro 00LIEro 00pa3oBaHus’.

& TIpukas MunucrtepcTBa npocsenienus Poceuiickoit @enepanun ot 5 Host6ps 2024 r. N 769 «O6 yTBepx)acHnn (eaepaabHOro nepedns y4eOHUKOB, NOIYIIEHHBIX K HCIIOIb30BAHHUIO
IpU  pealn3allii HWMEIOIINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeNbHBIX IPOrpaMM HayajbHOTO OOIIero, OCHOBHOTO O0OMLIEero, cpexHero oOmero oOpa3oBaHUs
OpraHM3aIMsIMH, OCYIIECTBISIONIMMHI 00pa30BaTebHYIO JEATebHOCTh, M YCTAHOBJICHHH MPEAEIBFHOTO CPOKa HCIIOJIB30BaHHMS HCKIIOYEHHBIX yYeOHHKOB M pa3pabOTaHHBIX B
KOMIUIEKTE C HUMH y4eOHBIX TTocoOuit» (B akTyanpHOW penakiun). CchUIKa Ha yKa3aHHbIM NpHKa3 akTyanbHa Ha 20.02.2025 1.

® Tlpukas MunucrtepcTBa npocseinenus Poccuiickoit ®enepanyu ot 18 urons 2024 r. N 499 "O6 yTBepKaAeHUU (PelepaTbHOTO MEPEUHS INEKTPOHHBIX 00pPa30BATENLHBIX PECYPCOB,
JIONYIIEHHBIX K HCIIOJBb30BAHMIO NPH peai3alii UMEIOIINX OCYJapCTBEHHYIO aKKpEAMTAaluio o0pa3oBaTeNbHBIX MMPOrpaMM HayalbHOTO OOILIEro, OCHOBHOTO OOIIEro, cpeaHero
obmero odpazoBanus» (B akTyanbHOU penakinun). Cchliika Ha YKa3aHHBIN Npuka3 aktyanbHa Ha 20.02.2025 T.
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4. KOHTpPOJIb Y OlleHKa pe3yJibTaTOB OCBOEHMS 00111e00pa30BaTEJIbHON AU CLUIIIAHbI

KoHTpoJib U oleHKa Pe3yIbTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AUCHUIUIMHBI PACKPBIBAIOTCS 4Yepe3 MUCIUILUIMHAPHBIC

pe3ybTaThl, HANIPaBJICHHBIC HA (HOPMHUPOBAHKE OOIIHMX U TPO(HECCHOHATHLHBIX KOMITETCHIIUH 110 pa3eiiam

Y TEMaM COJIepKaHusl yueOHOro MaTepHaia.

Oo6masi/nmpogeccuoHaTbHAS KOMIIETEHIIUSA

Pa3znen/Tema

Tun oleHOYHBIX MEepPONPUSTHS

OK 01. BpiOuparh cnocoObl pemieHus 3aaad
npodeccHoHATEHOM JESITCIIbHOCTH
MIPUMECHHUTEITHHO

K pa3IMYHbIM KOHTCKCTaM

Tema 1.1, 1.211-0/c10, 1.3, 1.4 IT-o/c, 1.5I1-0/c, 1.6, 1.7.

Temnr 2.1 - 2.12, 2.13I1-o/c, 2.14.
Temer 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-o0/c, 8.4.
Temsl 9.1, 9.2 T1-0/c, 9.3, 9.4,
9.5 I1-o0/c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue
YceTHBII onpoc
MaremaTtudecKkuii JUKTaHT

IIpencraBnenue pe3yabpTaToOB
IIPaKTUYECKUX paboT

3amura WHIVBUYaJIbHBIX
IIPOEKTOB

KonrtponsHas pabora
Brinonnenue 3aJaHui

HpOMeX(YTOQHOﬁ aTTeCTallnuu

OK 02. HUcnons3oBaTh COBpPEMEHHBIE CpEICTBA
MIONCKa, aHAJIHM3a

W MHTepIpeTanuy nHhopMaIuu,

1 “HGOPMAITMOHHBIE TEXHOJIOTUU

JUIS  BBIMIOJIHEHUS 3a1ad  MpodeCCHOHaTbHOU
NS TeTbHOCTH

Tema 1.1, 1.211-0/c, 1.3, 1.4 IT-o/c, 1.511-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.511-0/c, 3.6.
Temsr 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Temer 8.1, 8.2, 8.3I1-o0/c, 8.4.
Temr1 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-o0/c, 9.6 -9.9.

P10 IT-o/c

TectupoBanue
YcTHBIN onpoc
MaremaTtudeckuii TUKTAHT
[IpencraBnenue pe3yJIbTaToOB
MPAKTHYECKUX paboT

3amura

IMPOCKTOB

HHAUBHUYAJIbHBIX

KonTponbnas pabora
Brmonaenune 3aJaHIHN

MPOMEKYTOYHOM aTTECTANKU

10 TIpoheccroHABLHO OPHEHTUPOBAHHOE COMEPIKAHUE (COAEPIKAHME ITPUKIATHOTO MOIYJIS).
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OK 03. IlnanupoBarb

" peann30BBIBATH coOCTBEHHOE
npodeccuoHaIbHOe

U JINYHOCTHOE Pa3BUTHUE, IPEANPHHUMATEIECKYIO
JEATEILHOCTD

B mIpodeccHoHaIbHOM cdepe, HCHOIb30BaTh
3HAHHSA

0 TpaBOBOW M (PUHAHCOBOW TPAMOTHOCTH B

PA3JIMYHBIX ) KU3HCHHBIX CUTYallUAX

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-0/c, 1.6, 1.7.

Temer 2.1 - 2.12, 2.1311-0/c, 2.14.
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temnr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue

YceTHBII onpoc
MaremaTudecKuid JUKTAHT
[IpencraBnenue
MPaKTUYECKUX padoT
3ammuTa WHJIUBUTy aTbHBIX
MPOEKTOB

pe3yJIbTaToOB

KonTponbhas padora
Brimonnenne 3aJaHui

MIPOMEKYTOYHOM aTTECTALNHU

OK 04. 3ddexTrBHO B3aMOEIICTBOBATD
1 paboTaTh B KOJJICKTHBE
1 KOMaHJIe

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temnr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temser 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.

P10 IT-o/c

IIpencraBnenue
MPaKTHYECKUX PadoT

PE3YyJIbTAaTOB

3ammra
MIPOCKTOB

HHIUBHUIYAJIbHBIX

OK 05. OcyuiecTBisiTh YCTHYIO M NHCbMEHHYIO
KOMMYHHKAIUIO

Ha TOCyJapCTBEHHOM  s3blke  Pocculickon
®enepanun

C y4eTOM OCOOEHHOCTEH COLHUAIbHOTO U
KyJIbTYPHOT'O KOHTEKCTa

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temer 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Temer 8.1, 8.2, 8.3I1-o0/c, 8.4.
Teme1 9.1, 9.2 I1-0/c, 9.3, 9.4,

TectupoBanue

YcTHBIN onpoc

MaremaTuyeCcKui JUKTAHT
IIpencraBnenue pE3yNIbTaTOB
MPAaKTUYECKUX paboT

3ammra VHJBHTyaJIbHBIX
IIPOEKTOB

KontponbHas padota

Brimonnenune 3aJaHui
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9.5 I1-0/¢c, 9.6 - 9.9.
P10 IT-o/c

MIPOMEXKYTOYHOM aTTECTALUU

OK 06.
MIaTPUOTUYECKYI0 IIO3ULHUIO, JIEMOHCTPUPOBATH

[IposiBasATH IPAXKJAHCKO-
OCO3HaHHOE IIOBEJICHUE

Ha OCHOBE TPaJULIMOHHBIX POCCUMCKUX 1yXOBHO-
HPaBCTBEHHBIX LIECHHOCTEM,

B TOM 4HCI€ C YYE€TOM TapMOHHU3aLUU
MEKHALMOHAIbHBIX

U  MEXPEIUTMO3HbIX OTHOIICHHUM, NPUMEHSThH
CTaHAAapThl aHTUKOPPYILIUOHHOTO TOBEACHUS

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temnr1 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9.
Tewmnr 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temst 7.1- 7.7, 7.8 Il-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Teme1 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.

P10 IT-o/c

VYcrHblit onpoc
IIpencraBnenue pe3yabTaToOB
MPAaKTUYECKUX paboT

3amura

IIPOEKTOB

HHAUBHUYAJIbHBIX

3aJaHui
MIPOMEXKYTOYHOM aTTecTaluu

Brimonnenune

OK 07. ConeiicTBOBaThH COXPAHEHUIO
OKpyXKarollel  cpenbl, pecypcocOepeskeHuIo,
MIPUMEHATH 3HAHUS

00 WU3MEHEHUN KJIUMarTa, MPUHIUITBL
OepeXJIMBOrO  NPOM3BOACTBA,  A(P(HEKTUBHO
JENCTBOBATH

B UPE3BBIYANHBIX CUTYyaLUAX

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.511-o/c, 3.6.
Temer 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 T1-o/c, 5.6 -5.9.
Temnr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1-o/c, 7.17.

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/¢c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue

YcTHbI onpoc

MaremaTuyecKui JUKTAHT
[IpencraBnenue pe3yabTaTOB
MPaKTUYECKUX paboT

3ammra
MPOEKTOB

HHIWBHUIYAJIbHBIX

KonTponbhas padota
Brinonnenue 3aJaHui
MIPOMEKYTOUYHOM aTTECTalluu
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