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JJIs1 OCHOBHBIX NPO0(eCCHOHATBHBIX 00pa30BaTEJIbHBIX IPOrPAMM CpPeIHero
npo¢ecCHOHAIBHOr0 00pa30BaHUA MOATOTOBKH KBAJTU(UIHMPOBAHHBIX Pa0o4mX,
CIYKAIMUX
08.01.28 Macmep omoenouHvlx CMpoumeibHblX U 0eKOPAMUBHBIX PadoOm
23.01.08 Cnecapv no pemonmy cmpoumeabHblX MAuiut

2023 1.



PaGouass mporpamma yueOHoM mucimmmHael OY/1.06 MaremaTtuka: ajareopa, Hauaja
MaTeMATHYeCKOr0 aHAJIN3a, FreOMeTpHUsl pa3paboTaHa Ha OCHOBE:

- @®enepalbHOTO  TOCYJIaPCTBEHHOIO 00pa3oBaTebHOTO CTaHJapTa  CpEAHEro
npodeccuonansHoro obpazoanus mo mpodeccun 08.01.28 Mactep OTHETOYHBIX CTPOUTEIBHBIX H
JIEKOPaTUBHBIX padoT, yTBEPKAESHHOTO TTprka3zoM Munnpocsemenus Poccun ot 18 mas 2022 1. N 340;

- @DexpepalbHOTO  TOCYJApCTBEHHOTO  OOpa3oBaTeNbHOIO  CTaHAApTa  CPEIHEro
npodeccuoraibHOro obpaszoBanusi 1o mnpodeccun 23.01.08 Crnecapp 1Mo PEeMOHTY CTPOUTEIBHBIX
MaIlIMH, YyTBEPKACHHOT0 nprukazoM Munnpocsenienus Poccun ot 26.08.2022 N 774;

- Pexomenpmanuii mo peanuzaluy CpegHEro oOIiero oOpazoBaHUs B Ipelenax OCBOSHUS
00pa3oBaTeNbHON MPOrpaMMbl CPEIHETr0 MPOPEeCCHOHATBLHOr0 00pa3oBaHusl, HanpaBieHHble [lucekMoM
MuHucTepcTBa npocsenieHust PO ot 01.03.2023 r. Ne 05-592.

- TpUMEpPHOH OCHOBHOW  0O0pa3oBaTelbHOM MporpaMMmbl MO  HPOPECcCCHH  CPEIHEro
npodeccuoraibHOro oopazoanus 08.01.28 MacTtep OTACIOYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX PadoT;

- pabodero y4eOHOTO IJIaHA OCHOBHOW 00pa3oBaTEeNbHOHN MporpamMmbl MO Mpodeccuu cpemHero
npodeccuonaibHOro oopazoanus 08.01.28 Mactep OTAETOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX PabOT

- TpUMEpPHOM OCHOBHOM 0Opa30BaTeNbHOW MpOrpaMMbl IO HPOPECCUU  CPEIHETO
npodeccuoraibHOro oopazoanus 23.01.08 «Crnecapp 10 peMOHTY CTPOUTEIBHBIX MAITUHY;

- paboyero yueOHOro MmjiaHa OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMEBI IO MPOPECCHH CPETHETO
npodeccuoraibHOro oopazoanus 23.01.08 «Crnecapb 110 peMOHTY CTPOUTEIBHBIX MAITHH)

- TNPUMEPHOM MporpaMmbl 00IIe00pa30BaTENIbHON y4eOHOH auCHUIIMHBL «MareMaTHka:
anredpa, Hayana MaTeMaTHYECKOro aHalln3a, TeOMETPUs» IS MPOPECCHOHATBHBIX 00pa30BaTENIbHbBIX
opranuszaiuii (PexomengoBano ®I'bBOY JIIO HMPIIO B xauecTBE NpUMEpPHOW MNpPOrpaMMbl AJIs
peanu3anuy OCHOBHOM TpodeccruoHabHON oOpa3oBarenbHOi mporpammbl CITIO Ha 6aze OCHOBHOTO
o0m1ero o0pa3oBaHus C MOTYYEHUEM CpeTHero o01ero oopasoBanus, Ha 3acenannu CoBeTa 1o OleHKe
COJIepXaHUsI M KadyecTBa MPUMEPHBIX pabOUYUX MporpamMM o00IIe00pa3oBaTEeILHOTO W COIMAIBHO-
TYMaHUTapHOTO LHUKJIOB cpeiHero npodeccrnonanbHoro oopazosanus ([Ipotokon Ne 14 ot «30» HOSIOps

2022).

Opranmzanusi-pazpadoruuxk: [AIIOY CO «ConuanpHO-IPOPECCHOHATBHBIA TEXHUKYM
«Ctpoutenb»

Pa3zpaboTunkmu:
JILA. KpaBuenko, metoauct 1KK;
H.H. I'ne6oBa npenoxasarens BKK.

CornacoBaHa Ha 3acelaHUH LIMKJIOBOM KOMHCCHH «EcTecTBEHHO-HAaYUHBIN LMK
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1. Obmras xapakTepucTUKa pabodei mporpaMmMbl 001Ie00pa30oBaTEILHON U CIUILUIMHBI
CKMATEMATHKAY .o Omuoka! 3akiaaka He onpeaeseHa.

2. CTpyKTypa u coaepkanue 001eoopa3oBaTebHON qUCIUTIMHEIOmuOKa! 3akiaaka

He ompejeJeHa.
3. YcioBus peanuzaiuu nporpaMmsbl 00111eo0pa3zoBaTeIbHON TUCITUIUIAHE ........

4. KoHTposib U OIlEHKa Pe3yJbTaTOB OCBOCHHUS OO0ICOOpa30BaTEIBLHON TUCITUTIIIMHBI



Oo0mas xapakTepucTuka padoueii mporpaMmmsl 0011e00pa30BaTeIbHON JUCHUILIIHHBI
«MaremaTuka»

1.1. ObaacTh NPpUMEHEHHUs TPOTPAMMBI

Pabouass mporpamma yueOHOM mucnumuHbl «OY (.05 Marematuka: anreOpa W Havaia
MaTeMaTHYECKOT0 aHAJIN3a; TEOMETPUS» SBIISCTCS MHBAPUAHTHOM YacThi0O OCHOBHON 00pa3oBaTeIbHON
porpamMmbl cpeaHero npodeccruonanbHoro obpazoBanus no crnenuaabHoCcTH: «39.02.01 ComnmanbHas
pabotay, peanuzyemoii B 'AIIOY CO «CounansHo-npodeccronanbubiii TeXHUKyM «CTPOUTEJIb.

1.2. MecTO AUCHMILVIMHBI B CTPYKTYpe OCHOBHOH Npod)ecCHOHATBHON 00pa3oBaTeIbHOM
NpOrpaMmsl.

VYuebnas mucuummHa «OY .05 Maremaruka: anrebpa ¥ Hayajla MaTeMaTHUYECKOTO aHAIIN3a;
TEOMETPHUS» BXOIUT B 0053aTEIbHYIO YacTh OOIe00pa30BaTEILHOIO IHKJIA YYEeOHBIX IUCIHMIUIAH
OCHOBHOM  00pa3zoBaTeIbHOM MPOTrPaMMBl  CPEOHET0  NPOPECCHOHATBLHOIO  OO0pa3oBaHUS IO
crenanbHOCTH: «39.02.01 ConnansHas padbora» (cpok o0yueHus 2 roga 10 mecsies).

1.3. Heau um 3agaum y4yeOHO#W IMCHUILUIMHBI — TPeOOBAaHHUS K Pe3yJbTAaTaM OCBOCHUS
yueOHOM TMCUMILIUHBI:

PaGouas yuebHas nmporpaMma OpueHTHPOBaHA Ha TIOCTH)KEHHUE CIEAYIOIINX Leei:

¢ popmupoBaHUE MPEICTABICHUNA O MaTEMaTHKE KaK YHHBEpPCAIbHOM SI3bIKE HAYKH, CPE/ICTBE
MOJICTTPOBAHUS SBJICHHI U TIPOIECCOB, 00 UACSIX U METOAAX MAaTEeMATHKH;

® Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMSI, aITrOPUTMUYECKOM
KyJbTYpbl, KPUTUYHOCTH MBILIUICHHS HAa YPOBHE, HEOOXOAMMOM Juisi Oyayuiel mpodeccuoHambHOM
NEeSTENIbHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMS;

® OBJIa/ICHUE MaTEeMaTHUYECKUMM 3HAHUSIMH M YMEHHUSMHU, HEOOXOJUMBIMU B IOBCEIHEBHOM
YKU3HU, JJI U3YYCHHS] CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHUILIAH HA 6a30BOM ypOBHE U AUCIUILTUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJTyYeHUsT 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOMMX yriyOJIeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

® BOCIIUTAaHUE CPEACTBAMU MATEMATUKH KYJIbTYpbl JIMYHOCTH, IMOHMMAHHUS 3HAYMMOCTHU
MaTE€MaTUKU i1 HAy4YHO-TEXHMYECKOrOo Mporpecca, OTHOLIEHUS K MaTEeMaTUKE Kak K 4YacTu
00I11e4eNIOBEYECKONW KyIbTYphl Yepe3 3HAKOMCTBO C HMCTOPHEH DPa3BUTHUS MaTEMaTHKH, IBOJIOIMEH
MaTeMaTH4YeCKUX UICH;

® [ICTIOJIb30BAHUE TMPHOOPETEHHBIX 3HAHUN W YMEHHWH IS pEIICHHs MPAKTUYECKUX 3a]ad
IIOBCEIHEBHOM KU3HU.

3ajauy TUCHUILUIMHE MaTteMaTnka:

® CICTEMATHU3alMsl CBEJICHHUM O YHCIax; M3yYEHHWE HOBBIX BUJIOB YHMCIIOBBIX BBIPOKEHUU H
¢dbopMyII; COBEPIICHCTBOBAHUE MTPAKTUYECKUX HABBIKOB M BBIUMCIIUTEIBLHON KYJIbTYPhI, pACIIHPEHUE U
COBEPIIICHCTBOBAaHUE aJIreOpandecKkoro ammapara, ChHOPMHPOBAHHOTO B OCHOBHOHM IIIKOJIE, €r0
MPUMEHEHHUE K PELUICHUI0 MATEMAaTUUECKUX U HEMaTeMaTH4eCKUX 3a/1a4;

e pacIIMpeHre M CHUCTeMaTh3alusi OOMIMX CBEICHWH O (QYHKIWIX, MOMOJTHEHHE Kiacca
M3y4daeMbIX (DYHKIUN, WJUTFOCTPAIMS IIUPOTH MPUMEHEHUs (DYHKIMH IS ONMUCAHWUS M W3YUYCHUS
peanbHbIX 3aBUCUMOCTEN;

® I3yUeHHUE CBOMCTB MPOCTPAHCTBEHHBIX Tell, HOPMHUPOBAHUE YMEHUS MPUMEHSTH MOTyYCHHBIC
3HAHUS IJI PEUICHUS TPAaKTUYECKUX 3a/aY;

® Da3BUTHE TMPEACTABICHUM O  BEPOSATHOCTHO-CTATUCTUYECKHUX  3aKOHOMEPHOCTSX B
OKPYXKAroIIeM MUPE, COBEPIICHCTBOBAHNE MHTEJUICKTYAIBHBIX U PEUEBBIX YMEHHH IyTEM 00OTaIICHUS
MAaTeMaTUYECKOTO SA3bIKA, PA3BUTHS JIOTUYECKOTO MBIIIICHUS,

© 3HAKOMCTBO C OCHOBHBIMH HASSIMH U METOJIaMH MaTeMaTHYSCKOI0 aHaIn3a.

B pesynbrare u3ydenus yueOHOM UCIUIUIMHBI 00yYarOIIUNACS T0JIKEH YMeTh:



e BRIMONHATE TOXAECTBEHHbIE MpeoOpa3oBaHUSl BBIPAXKEHHM, COAEpXKallUX CTEIEeHHBIE,
MOKa3aTeNbHbIE, norapudmuueckue u TPUTOHOMETPUUECKHUE BBIpaKEHUSI.
CrtpouTs rpadviku CTENEHHOM, MOKa3aTeIbHOM, IOTapU(PMUIECKON i TPUTOHOMETPUIECKUX (DYyHKITUM.

e Pemath mpocreifiline ypaBHEHUs] U HEPABEHCTBA, COJIEPKAIllUE CTENEHHBIE, MOKa3aTeIbHEbIE,
norapu(MUUIECKHE U TPUTOHOMETPUUYECKHE (PYHKITUH.

e 300pakars reoMeTprueckre GUTyphl Ha YepTEkKe U MPOU3BOJUTH MPOCTEHININE TOCTPOCHUS
Ha IJIOCKOCTH.

o BBINOJIHATH Onepauy HaJl BEKTOPaMU U M0JIb30BAaThCSl CBOMCTBAMHU 3THX OIEpaLIHil.

B pesynbrare n3ydenus yueOHON AUCIUTIIMHBI 00yYaONUICS TODKEH 3HATH/IOHUMATh:
e CBOIicTBA apu(METUYECKOTO KOPHS HATypalbHOM CTENEHN;

® CBOMCTBA CTEIICHU C PALlMOHAIIBHBIM II0KA3aTelIeM;

e cBOIicTBA JIorapu()MOB U OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO;

® OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIBL;

e Ta0JINIly TPOU3BOIHBIX ANEMEHTAPHBIX (PYHKIINIA;

® AKCMOMBI CTEPEOMETPHUH, OCHOBHBIE MOHATHUS U YMETh IPUMEHATh UX IIPU PELICHUN 3a/1a4

OcBoeHue coaepxaHusi yd4eOHOM AucUUIUIMHBI «MaremaTtuka» oOecreuyuBaeT IJOCTHUKEHHE
00y4JaIOIMUMUCS CIEAYIONIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

- c(OpMUPOBAHHOCTh MPEACTABICHUH O MAaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUN U TIPOLECCOB, UACSIX U METOJaX MaTeMaTHKHU;

-MIOHMMaHue  3HAYMMOCTH  MAaTeMAaTHKU  JUIsl ~ HAyYHO-TEXHHYECKOTO  Mporpecca,
c(OpMHUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKe KaK K 4acTh OOIIeuelOBEYECKOl KYJIbTYphl depes
3HAKOMCTBO C UCTOPUEU Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJIEH;

-pa3BUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aIrOPUTMUYECKON
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Juisi Oyaymiedl mpodecCHoHaIbHOM
NEeSITeNIbHOCTH, JUISl TPOJOJKEHHsI 00pa30BaHus U caMO00pa30BaHMUs;

-OBI/ICHUE MAaTEMAaTUYECKUMHU 3HAHUSAMH W YMEHUSMH, HEOOXOIMMBIMH B TIOBCETHEBHOM
YKU3HU, JIJIsl OCBOEGHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX TUCHUIUIMH U AUCIUILIINH TPO(eCcCHOHATBHOTO
IUKJA, JUIS TOJy4YeHHs oOpa3oBaHMS B 00NacTAX, HE TPeOYIOUMX YriyOJIeHHOW MaTeMaTH4ecKon
MOJITOTOBKY;

- TOTOBHOCTB ¥ CITIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA MPOTHIKEHUN
BCEH JKU3HHU;

-CO3HATEIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpPa30BAHHUIO KaK YCIOBHIO YCIEITHON
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOIN TBOPYECKON M OTBETCTBEHHOM

NesITeNIbHOCTH;

-TOTOBHOCTbH K KOJUIGKTHBHOU paboTe, COTPYAHHUUECTBY CO CBEPCTHHUKAMHU B 00pa30BaTEIbHOM,
00IIIeCTBEHHO TOJIE3HOM, YIEOHO-HUCCIIET0BATEIbCKOM, MPOSKTHON 1

IPYTUX BUAAX ACITEITBHOCTH;

-OTHOILIEHUE K MPO(EeCcCCHOHAIBHON NEeATENbHOCTH KaK BO3MOXKHOCTHU Y4YacTHsl B PELIEHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIeM;

MemanpeoMemHbIx:

- YMCHHUC CaMOCTOATCIIbHO OMMPCACIIATh LCIIU ACATCIIBHOCTU U COCTABJIATH ITJIAHBI

JESTeTbHOCTH; CAMOCTOSITEIIEHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTHUPOBATH
ACATCIIBHOCTD,; UCIIOJIb30BATh BCC BO3MOKHLBIC PECYPCHI IJId JOCTUKCHU A

MOCTABJICHHBIX IIEJICH U pealn3alliy IJIAHOB JICATEIbHOCTH; BBIOMPATh YCIICIITHBIC

CTPAaTCTHUU B PA3JIMYHBIX CUTYyAlHUAX,

- YMEHHUE MPOTYKTHBHO OOIIAThCS U B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM

JeSTeIbHOCTH, YUYUTHIBATh MO3UIUU APYTHX YYACTHUKOB JIEATENBHOCTH, 3(PPEKTUBHO
paspeniath KOH(IJIUKTHI,



- BJIaJICHUE HaBBIKAMH MTO3HABATEILHOMN, yUeOHO-HCCIE0BATEIHCKON U IPOSKTHOM

JesTeTbHOCTH, HABBIKAMU pa3peleHust MpodIieM; ClTOCOOHOCTh U TOTOBHOCTh K

CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEHICHHS PAKTUYECKUX 3a/1a4, IPUMCHEHHUIO

Pa3IMYHbIX METOJIOB MIO3HAHMUS,

- TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSATENbHON HH()OPMAI[MIOHHO-I03HABATENbHON

NESTEIbHOCTH, BKJIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JINYHBIX UCTOYHHUKAX

nHGpOpMaLNU, KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO, OJTYyYaeMyto U3
Pa3IUYHbBIX HCTOUYHUKOB;

- BJIAZICHUE A3BIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JIOTUYHO U TOYHO HU3JIaraTh

CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJICTBA;

- BJIaJICHUE HAaBbIKaMU MTO3HABATEIBHOM pe(uIeKCUU KaKk OCO3HAHUS COBEPILIAEMbIX

JNENUCTBUN U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHMIL]

CBOETO 3HaHMS U HE3HAHUS, HOBBIX II03HABATEIIbHBIX 33134 U CPEACTB ISl UX

JOCTUKECHMUS;

- LeJIEyCTPEMIICHHOCTh B IOUCKAX U IPUHATHH PELIEHUH, COOOPa3UTENbHOCTb U

MHTYULHS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEICTABICHHI; CTIOCOOHOCTH BOCIIPUHUMATD
KpacoTy ¥ TapMOHUIO MUDA;

npeomMemmboix:

- ¢(OpMHUPOBAHHOCTD MPEJCTABICHUNA O MATEMAaTHUKE KaK YaCTH MUPOBOM KyJIbTYpHI

U MECTE MaTeMaTUKH B COBPEMEHHOM LIMBUIIM3ALIUY, CIIOCO0AX OMMCAHUS SIBICHUM

pEeaJIbHOTO MHpa Ha MATEMAaTUYECKOM SI3BIKE;

-c(hopMUPOBAHHOCTH NMPEICTABICHUI 0 MAaTEMATUYECKUX MOHATUAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEISX, I03BOJISIOIMX ONMCHIBATh U U3yUYaTh pa3HbIe

IIPOLIECCHI U SIBJICHMS; IOHUMaHUE BO3MOKHOCTH aKCHOMAaTHYECKOT O TIOCTPOEHUS

MaTeMaTHYECKUX TEOPUl;

- BJIAZICHHE METOJIaMU J0KA3aTEIIbCTB U AJITOPUTMOB PEIICHUS, YMEHHE UX IPUMEHSITD,
IIPOBOJIUTH OKA3aTEIIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1ay;

- BJIaZICHUE CTAaHAAPTHBIMU IPUEMAMHU PEIIECHUS PALIMOHAIBHBIX U UPPALMOHAIbHBIX,

[10Ka3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB, X

CHCTEM; HCIIOJIB30BAHUE FOTOBBIX KOMIIBIOTEPHBIX TPOIPAMM, B TOM YHCJIE AJIs IOMCKA ITyTH
pelIeHHs ¥ WILTIOCTPAIMK PELICHNUs ypaBHEHUI U HEPABEHCTB; CPOPMUPOBAHHOCTH MPEACTABICHUI 00
OCHOBHBIX OHATHAX MaTEMAaTHYECKOTO

aHaJM3a M UX CBOMCTBAaX, BIaJICHHNE YMEHUEM XapaKTEepU30BaTh MOBEACHUE (DYHKITHIHA,
MCIIOJIb30BaHUE TIOJYyYEHHBIX 3HAHUH JUIs ONTMCAHUS U aHAJIN3a PEeaIbHBIX

3aBHCHUMOCTEH;

-BJIaJICHUE OCHOBHBIMU NOHATHAMM O IUIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTb YMEHUS pAaCO3HABATh T€OMETPUUECKHE
(Gurypsl Ha yepTexKax, MOJENIAX U B pealbHOM MUPE; IPUMEHEHUE U3YUYEHHBIX CBOICTB
reoMeTpudeckux Guryp u Gpopmys U pereHHs

TEOMETPHUYECKUX 3a4a4 U 3a1a4 C IPAKTUYECKUM COJEP/KaHUEM;

-c(hopMUPOBAHHOCTH MPEICTABICHUH O MPOLIECCAaX U ABICHUSIX, UMEIOIINX BEPOITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE,

OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHOU TEOPUHU BEPOATHOCTEH; YMEHUN HAXOAUTh U

OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS COOBITHI B IIPOCTEHIINX MPAKTUUECKUX

CUTYallUsIX 1 OCHOBHBIE XapAKTEPUCTUKH CIy4YailHbIX BEJINYMH,;

-BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPH

pelieHuu 3aaay.



1.4. [lnannpyemMble pe3y/bTaThl OCBOCHHSI 00Pa30BaTeIbLHOI MPOrPaMMbl

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
O0mue KoMNeTeHUNH
O6mmue! JMcuunIMHapHbie?
OK 01 Bei6upats crmocoosl - TOTOBHOCTb K TPYAY, OCO3HAHHUE IIEHHOCTH MAaCTEPCTBA,-BJIAIETh METOJAMHU JI0KA3aTEJIbCTB, aJITOPUTMaMU PELICHUS 3a]1ay4;
peleHus 3ana4 Tpynoiooue; yMeHHe (OpMYITHPOBATH OINPEICICHUS, aKCUOMBI U TEOPEMBI,
HpO(beCCHOHaHBHOﬁ - TOTOBHOCTbH K aKTUBHOU ACATCIIBHOCTHIPUMCHSATL UX, IIPOBOJAUTH JOKA3ATCIbHBIC PACCYKACHUA B XOC
ICATCIIbHOCTHU TEeXHOJIOTHUECKON U counaanoﬁ HaIpaBJICHHOCTU,[PCIICHUSA 3a/1a4,
[IPUMEHUTEILHO CIIOCOOHOCTh MHUIUUPOBATD, IIAaHUPOBATh U YMETh OIIEpUPOBATH MOHATUSAMU: CTENICHb YUCIIA, JOrapu(M YUCIa;

K Pa3JIMYHBIM KOHTCKCTaM

CaMOCTOSITEITLHO BBIMTOJHATH TaKYIO JACSATEIBHOCTD;

- MHTEpEC K pa3uuHbIM cdepam TpodeccCHOoHATBHON
NesITeTbHOCTH,
OgnageHue YHHUBEPCATbHBIMU y4eOHBIMH
[IO3HAaBATCIIbHBIMHNU HeﬁCTBHHMHZ

a) 0a30BbIC JJOTHUYCCKHE JICHCTBUS:

- CAaMOCTOSTENIBHO (DOPMYITUPOBATh U aKTyaJIU3UPOBAThH

pobeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTI: CyH.IGCTBGHHBIﬁ HpI/I3HaK NIy
OCHOBaHUS JUIA CpaBHCHHS, KIacCU(UKAIMHA U
000O0IIICHHUS;

- ONPEIEISITh 1EH ACSITEIIbHOCTH, 3a/1aBaTh TapaMeTphl
1 KPUTEPUHU UX JIOCTHKECHUS;

- BBIBIISITb 3aKOHOMEPHOCTH U MPOTUBOPEUUs B
[paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB LIEJIAM, OLICHUBATh PHUCKHU
[MOCJIEACTBUI IEeATEIbHOCTH;

YMEHHUE BBITTOJHATH BHIYMCIICHUE 3HAUCHHUH U IPEOOpa3OBaHHSI
BBIPOKCHHI CO CTEMEHSIMH | JIoraprudmamu, mpeodpa3oBaHus
POOHO-PAaMOHATIBHBIX BBIPKEHHIA,

- YMETh ONEPUPOBATH MOHATHIMH: PALlMOHATBHBIC, UPPAIIMOHATIBHBIE,
[IOKa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/Iq)MI/I‘-IeCKI/IC,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIAMHU: (QYHKIIMS, HETIPEphIBHAS (DYHKIINA,
[POM3BOIHAS, IEPBOOOPA3HAsL, ONPEIeIEHHBI HHTETPaAl; yMETh
HAXOIUTh MPOU3BOHBIC FTIEMEHTAPHBIX (DYHKIMIA, UCTIONb3Ys
CIpaBOYHBIC MAaTEPHAJIbl; HCCICIOBATH B TIPOCTEHIIINX CITyJasx
(YHKIIMM HA MOHOTOHHOCTh, HAXOAUTh HAMOOJBIINE U HAMMCHBIIIHE
3Ha4YCHHS QYHKIUHA; CTPOUTH TPa()UKHU MHOTOUWICHOB C
MCTIOJIH30BaHUEM allllapaTa MaTeMAaTHYECKOTO aHAJIHM3a; IPUMEHSTh
[IPOU3BOAHYIO IIPU PELIEHUH 3aa4 Ha JBHXKCHUE; PELIaTh IPAKTUKO-
OPHUCHTHPOBAHHBIC 3a/1a4X Ha HaI/I6OJ'IBI_HI/Ie U HAUMCHBIINEC 3HAYCHU A,
Ha HAXOXKJIEHUE ITYTH, CKOPOCTU U YCKOPCHHS,

- YMETh ONEPUPOBATH MOHATHAMMU: PALlMOHATbHASA (QYHKIINS,
mokaszaTtenbHas (YHKIHS, CTeTICHHAs! QYHKIIUS, JorapudMudecKas
(hyHKIHS, TPUTOHOMETpUYecKue (PyHKIMU, oOpaTHBIC (PYHKITUH;




pa3BUBaTh KPEATHBHOC MBIIUICHUE MPU PEIICHUY]
PKH3HEHHBIX po0IeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMH Y4YeOHO-HCCIICIOBATEIIBCKON U
MPOCKTHON JICATEIBLHOCTH, HaBBIKAMHM pa3peIICHHUS
po0iem;

BBISBJIATH IMPUYNHHO-CJIICACTBCHHBIC CBsA3H 41

aKTya.HI/I3I/IpOBaTB 3a1[aqy, BbIABUT'aThb FI/IHOTGBy (M
peH_IeHI/I}I, HaXOIUThb apFYMeHTI:I IJIA 10Ka3aTCJIbCTB
CBOUX YTBEPXKICHMM, 3a1aBaTh apaMeTphl U KpHTeij
[pelIeHus;

- aHaJII/I?)I/IpOBaTB HOHy‘-IeHHbIe B XOI¢€ pemeHmI 3aJa4nj
[PE3YIbTaThl, KPUTUIECKU OLICHUBATh X JIOCTOBEPHOCTb,
[MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

-- YMETh TIEPEHOCHUTHh 3HAHMUS B IIO3HABATEIBHYIO U
MMPAKTHYECKYI0 00JIaCTH KU3HEAEATSIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HbBIX IIPEIMETHBIX
oOJ1acTei;

- BbIJIBUI'aThb HOBBIC HJCH, Hpe;[naraTL OpI/II‘I/IHaJIBHBIe
[MOAXOAbI U pELICHUS;

1 CITOCOOHOCTB MX HCIIOIL30BaHUS B ITO3HABATEIBHON U
COIMAJIbHOW MPAKTUKE

YMEHHE CTPOUTH Tpa(UKH N3y4eHHBIX (PYHKIMI, UCTIONb30BaATh

rpad UKy MpU U3YUYESHUH MPOLIECCOB U 3aBUCHUMOCTEH, P PEILICHUH
3ajad U3 APYrux y4yeOHBIX MPEIMETOB U 3a/1a4 U3 PeaIbHOH JKU3HU;
BbIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEIMUNHAMU;

- YMETh PElIaTh TEKCTOBBIE 3374l Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLICHTBI, JOJIH U YaCTH, Ha JBM)KEHUE, pabOTy, CTOMMOCTh TOBAapOB
1 yCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH yNpaBJICHUS JIUYHBIMU U
CeMEHHBIMU (PMHAHCAMM ); COCTABJIATH BBIPAKEHHUS, ypAaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCJIIOBHIO 33/1a4H, UCCIIEI0BATh
[OJTyYEHHOE pellIeHHE U OLEHUBATh PaB/OINO0I00HOCTh PE3yJIbTaTOB;
- YMETh ONIEPUPOBATH MOHATHIAMMU: CpeHEE apu(PMETHUECKOE,
MenraHa, HauboJIblee ¥ HaMMEHbIlee 3HaUCHUs, pa3Max, JUCTIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMETh U3BJIEKAaTh,
MHTEPIPETUPOBATH HHPOPMALIUIO, IIPEACTABIECHHYIO B TaOIMIIaX, HA
arpammax, rpadukax, OTpaXkarolryto CBOMCTBA pealbHbIX
[IPOLIECCOB U BJICHUM; IPEACTABIATh HHPOPMALIHIO C ITOMOLIBIO
TaOIUI] ¥ AUArpaMM; UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIE, B TOM
UrcIe ¢ MPUMEHEHNEM rpauuecKiX METOIOB U AJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH IIOHATUIMU: CIIyYalHBIM OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIOJIb30BaHUEM I'pa)UUECKUX METOJI0B; IPUMEHSATh
(OpMyJIBI CIIOKEHHSI U YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE
(akThl ¥ GOPMYJIBI TP PELIEHUHN 3a7]a4; OLEHUBATh BEPOSTHOCTH
[peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aliHBIMU BEJIMUMHAMU;
YMEHHE PUBOIUTH PHUMEPHI MPOSIBIICHHS 3aKOHA OOJIBIINX YUCEN B
[IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETb OIIEPUPOBATH IIOHATUAMU: TOUKA, NIPSIMast, INIOCKOCTD,
[IPOCTPAHCTBO, IBYI'PAHHBIN yTOJI, CKPEIIUBAIOIINECS TIPSAMBIE,
[1apAJUIEIBHOCTD U NEPIICHIUKYIJIAPHOCTD MPSIMBIX U INIOCKOCTEH, Yroil
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MEXTy TPSIMBIMH, YTOJ MEXKIY MPSIMOM U IUIOCKOCTBIO, YTOJI MEXTY
[IOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE
MEXTy TPSIMBIMU, PACCTOSHUE MEXKTY IIJIOCKOCTSMU; YMEHHUE
MCTIOJIB30BATH MPH PELICHUH 33134 N3yUCHHBIEe (haKThl U TEOPEMBI
[UIaHIMETPUH; YMEHHE OLICHUBATh pa3Mephl 00BEKTOB OKPY’KaAIOIIETO
MIpa;

- YMETh OTIEPUPOBATh MOHATHUAMHI: MHOTOTPAaHHHK, CEUYCHNE
MHOTOrpaHHHKa, Ky0, TapajjieNenuIe], mpu3Ma, mupamuia, purypa u
[MOBEPXHOCTD BpallleHUs, IIMJIUH/P, KOHYC, 1ap, cepa, ceueHus
(burypbl BpalieHusl, IIIOCKOCTh, Kacaromiasics cepbl, HUIHHAPA,
KOHYCa, IJI0IIAIb IIOBEPXHOCTH MTUPAMUIbI, IPU3MBbI, KOHYCA,
[UIMHApPA, TI0IAabs cepbl, 00beM KyOa, MPsIMOYTOJIBHOTO
apaJuienenuresa, TMPaMuIbl, TPU3MbI, IIMHIPA, KOHYCa, 1apa;
yMeHHe n300pakaTh MHOTOIPAaHHUKHU M TIOBEPXHOCTH BPAICHHUS, UX
CEYCHUS OT PYKH, C TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H
HIIEKTPOHHBIX CPEACTB; YMEHHE Paclio3HaBaTh CAMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PAcIo3HABATh IPABHIbHBIC MHOTOT DAHHUKH;
- YMETh ONEPUPOBATH MOHATHIAMMU: ABH)KEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPHI B TPOCTPAHCTBE; UCIIOJIb30BAaTh OTHOIICHUE
[UI0IaIel MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (DPUTYD MPU PELICHUN
3amad;

- YMETh BBIYHCIISTH T€OMETPUYCCKIE BEIMUNHBI (VTMHA, YTOJI,
[I0Ia (b, 00BEM, IJIOIIAAb TOBEPXHOCTH ), HCIIOIb3YS H3YYCHHBIC
(hOpPMYJTBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIpPHOE TMPOU3BEICHHUE, YTOJ MEXK1y BEKTOPAMHU, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIBIO U3YYEHHBIX
(bopMyJT KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHIE MEXKITY IBYMS
TOYKAMU;




- YMETh BBIOMPATh MOAXOIAIINN U3yUYSHHBIH METO/ ISl PeILICHHS
3aJauu, pacro3HaBaTh MaTeMaTH4ecKue (PakThl U MaTeMaTUYECKHe
MOJIeJI B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE IPUBOIUTH IPUMEPHI MaTEeMaTHIECKUX OTKPBITHI
[POCCUICKOM U MUPOBOM MaTEMaTHUYE€CKON HAYKH.

- YMETh OTIEpPUPOBATh NOHATHAMH: ONpeJIelICHHE, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIC
(bopMyIHpPOBKH; YMEHHE (POPMYITHPOBATH OOPATHOE U
[IPOTHBOIOJIOKHOE YTBEPXKACHUE, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI, UCTI0IB30BATh METO/I MATEMAaTHUECKOM HHAYKLIUY;
[IPOBOJIUTH JTOKa3aTeIbHbIE PacCyKICHUS MIPU PELICHUH 3a7a4,
OLIEHUBATh JIOTMYECKYIO MIPABUIBHOCTD PacCy KICHU;

- YMETh OTIEPUPOBATh NOHATHAMHI: MHOXECTBO, ITOJIMHO)KECTBO,
OIepalvy HaJl MHOXKECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIH anmapar sl OMCaHNs PealIbHBIX IMPOIECCOB U
SIBJICHUI ITPY PEIICHUH 3a/1a4, B TOM YHUCIIE U3 JPYTUX YIeOHBIX
[IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHN rpad, 1epeso,
[IIKJT, Tpad Ha IUIOCKOCTH; YMEHHE 33J1aBaTh U OMUCHIBATH rpadbl
PA3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl MIPH PELICHUH 3a71ay;
- YMETh CBOOOIHO OTIEPHPOBATH MOHATHSIMU: COUCTAHUE,
[epecTaHOBKA, YHCIIO COUCTAHUH, YHUCIIO EPECTAaHOBOK; OMHOM
HproToHa; yMeHHE TPUMEHITh KOMOMHATOPHBIE (QAKTHI U
pacCyXIeHHs IJIs peIICHNs 3a/1a4;

-yMETb ONIEPHPOBATH MOHATUSAMHE: HaTYpaJIbHOE YUCIIO, LIEJI0e YUCIIO,
0CTaTOK MO MOJIYJIIO, PAIllMOHAIEHOE YHCII0, UPPALIMOHAIBHOE YHCIIO,
MHOYKECTBA HATyPaIbHBIX, IIEIbIX, PALIMOHATIBHBIX, IEHCTBUTEIHHBIX
U1CeNT; YMEHUE HCII0JIb30BaTh MPU3HAKH JEIIMMOCTH, HAUMEHBIITHH
OOIIMIA IeTTUTENh M HAaNMEHbIIIee o01Iee KpaTHoe, anroput™ EBkiamnaa
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[IpU PELICHUH 337a4; 3HAKOMCTBO C Pa3IMYHBIMU O3ULIMOHHBIMU
CHCTEMaMM CUHUCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CTEIIEHB C LIETBIM
[oKazaresieM, KOpeHb HaTypalbHOU CTENEeHH, CTENEeHb C
[pallMOHaIbHBIM MTOKA3aTeNIeM, CTETIEHb C AeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) IOKa3aTeseM, JIorapudm 4nciia, CHHYC, KOCUHYC U
TaHT'€HC MTPOU3BOJIBLHOTO YUCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN U
HEPaBEHCTB, PABHOCUIILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
[pallMoHaNbHbIE, HPPAIlOHANIbHBIC, [IOKA3aTENIbHbIE, CTEIICHHBIE,
morapuMuUecKue, TPHrOHOMETPUUYECKIE YpaBHEHUS, HEPABEHCTBA U
CHCTEMBbI; YMEHHUE PelIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[TOMOLIBIO PA3IMYHBIX PUEMOB; pellaTh YpaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTPOM; IIPUMEHATh ypaBHEHUs, HEPABEHCTBA, UX
CUCTEMBI JIJISl peLIeHHs] MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InyHbIX
00J1acTell HayKH U pealbHOM KHU3HH;

-yMeTb CBOOOIHO OTIEPUPOBATh MOHATUSAMU: Ipaduk QyHKIHH,
oOpaTtHast pyHKIUSA, KOMIO3HLUS (GYHKINHN, THHEHHAs (PYHKLIHS,
KBaapaTU4Has GYHKLHUSA, CTENCeHHAs: (YHKIHS C IIeTIBIM TOKa3aTeNeM,
TPUTOHOMETpUUECKHe (PyHKINU, OOpaTHbIE TPUTOHOMETPHUYECKHE

(b yHKIMH, TOKa3aTenbHas U JjorapupmMudeckas QyHKIUN; yMEHUE
CTpPOUTH rpaduku PYHKIUH, BBITIOJHATH MPeoOpa3oBaHus TpaduKoB
(b yHKITHIA;

[YMEHHE HCTI0JIb30BaTh rpaduku GyHKIMNA 111 U3yYSHUS ITPOLIECCOB U
3aBHCHUMOCTEH MU PEeLICHUHU 3aJ[a4 U3 IPYTUX YUEOHBIX IPEIMETOB U
13 peabHOM KU3HU; BEIpaXKaTh (HOpMyIaMH 3aBHCUMOCTU MEXKIY
BEeJTMYUHAMU;

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMH: YETHOCTh (DYHKIIUH,
[EepUOINYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
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(byHKIMH, 3KCTpeMyM (PyHKLUH, HanOoJIbIIee U HAMMEHbIIIEe
3Ha4YeHUs QYHKIMU Ha IPOMEKYTKE; YMEHUE IIPOBOAUTH
pccrieioBaHe (QyHKINH;

[YMEHHE MCII0JIb30BaTh CBOICTBA U rpaduku GyHKIMH 1)1 peLIeHus
YpaBHEHH, HEpaBEHCTB U 33/a4 ¢ IapaMeTpamMu; U300paxxaTh Ha
KOOPJIMHATHOM MJIIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM,
HEpaBEHCTB U UX CHCTEM;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHIMMU: MOCIEI0BATEIBHOCTD,
apu(MeTHYECKas IPOrPECCHsl, TEOMETPHUECKasi POTPeccHs,
0ecKOHEeuHO yOBIBarOIIasi FeOMETpUYecKas POrpeccus; yMeHUE
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (HOpMyIT;

- YMETh ONEPUPOBATH MOHATHAMM: HEIPEPHIBHOCTh (PYHKIIUH,
ACUMIITOTHI rpaduka GYHKIMH, IEpBasi U BTOpasi IPOU3BOAHAsS
(hYHKIMH, TEOMETPUYECKUN U (PU3HIECKUI CMBICI TPOU3BOIHOM,
repBooOpasHasi, ONpeeICHHbIN HHTErpall; YMEHHE HaXOAUTh
ACUMIITOTHI rpaduka GyHKINN; YMEHUE BBIUUCIATH IPOU3BOTHBIC
CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHHA, HAXOIUTh
ypaBHEHHE KacaTeIbHOU K TpaQuKy (QyHKINU;

YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JJISl HCCIEI0BaHUs (DYHKINH,
111 HAXOKACHUS HAWJTYYILero pelieHus B IPUKIAIHbIX, B TOM YUCIIe
COLMAJIBHO-9)KOHOMHUYECKUX U (PU3NUECKUX 3aJadax, AJs
OIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS; HAXOUTh IUIOIAAN U 00bEMBI
(buryp ¢ NoMouIbIO HHTErpaja; NPUBOAUTE IPUMEPHI
MaTeMaTHYECKOT0 MOJICTTMPOBAHUS C TOMOIIBIO TU(PepeHITHATbHBIX
YPaBHEHU;

- YMETh OIEPUPOBATH MOHATHAMU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U aPTyMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3alucu KOMILIEKCHBIX YHCell

(reomeTpudecKas, TPUrOHOMETpHUUECKas U aJireOpanydeckas); yMeTh
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[IPOM3BOANTH ApUPMETHUECKHUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
[IPUBOJUTH IIPUMEPHI UCIIOIb30BAaHUS KOMIUIEKCHBIX YUCEIT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEE
apudmeTnueckoe, MearaHa, HauOoJbIIee U HaMEHbIlIee 3HAYCHMUS,
pa3max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHHUE [Tl ONTUCAHUS
YMCIIOBBIX IAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUYECKHUE IaHHBIE, B
TOM YHCJI€ C IPUMEHEHHEM I'paduIecKUX METOI0B U SJIEKTPOHHBIX
CpencTB; TpadUIEeCKU UCCIEA0BAaTh COBMECTHBIE HAOIIOICHUS C
[TOMOILBIO JUarpaMM PacCEUBaHUs U JINHEWHOU PETPECCUu;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpaduuecKux METOJI0B; IPUMEHSTH JUIS PelIeHHs 3a71a4 (OpMyIIbI
CJIO’KEHUSI U YMHOXKEHUS BEepOATHOCTEH, (hopMyITy MOTHON
BepOsTHOCTH, popMyny bepHyiun, koMOnHaTOpHBIE (DaKTHI U
(hOpMyJIbI; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHIA; YMEHHE
ONEPUPOBATH MTOHATUSAMHU: CIy4aiiHasl BEJIMUYMHA, pacIpeieICHUue
BEPOSITHOCTEM, MATEMATHYECKOE OXKUTAHUE, TUCTIEPCUs U
CTaHJapTHOE OTKJIOHEHHE CIy4ailHON BEIMUMHBI, (YHKIIUN
[pacrpeiesieHus U TUIOTHOCTH PaBHOMEPHOTO, MI0KA3aTEIbHOIO U
HOPMaJIbHOTO PACIPEACIICHUI; YMEHHUE UCITOIb30BaTh CBOWCTBA
M3Y4YEHHBIX paclpeesIeHui A peeHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBLINX YHCEN, METOAbl BEIOOPOUHBIX
MCCIIE0BAHUI; YMEHUE IPUBOIUTH IPUMEPHI MIPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TOUKA, psMas,
[1JIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH yIOJl, ABYTPaHHBIN
yTOJ1, TPEXTPAHHBINA yToJl, IEPECEKAIOIINECs, TapaIeIbHbIE U
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIENBHOCTD U IEPIEHAUKYJIIIPHOCTh
[IPSIMBIX U IIJIOCKOCTEH, YIoJ MEXKAY IPSIMBIMHU, YTOJI MEKIY HPSIMOM 1
[JIOCKOCTBIO, YTOJI MEX]y INIOCKOCTSMH; YMEHHE UCIIOIb30BATh IIPU
pEIIeHNH 3a]]a4 U3yUYeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
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OILICHUBATH pa3Mepbl OOBEKTOB B OKPYIKAIOIEM MUPE; YMCHHE
OICPHUPOBATH NOHATUAMHA: MHOT'OI'PaHHUK, CCUCHUEC MHOT'OI'PAHHUKA,
[paBUIIHHBII MHOTOTPAHHUK, PU3Ma, MUpaMuaa, GUrypa u
[MOBEPXHOCTh BpAICHHUS, IIHIIMH]IP, KOHYC, map, chepa, pazBepTka
[MOBEPXHOCTH, CEYCHUSI KOHYCa U IMIIMHAPA, TApaUIeIbHbIE OCH WIIH
OCHOBAHHIO, CCUCHHE IIapa, TUIOCKOCTh, Kacaromasicst chepsl,
[MINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHHKA,
1300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M TOBEPXHOCTHU BPALICHUS, HX
CCUCHUSA, B TOM YHUCJIC C TIOMOIIBIO 3JICKTPOHHLIX CPECACTB, YMCHHC
[IPUMEHSTH CBOICTBA TEOMETPHUECKUX (PUTYD, CAMOCTOSTEEHO
(opMyIHpPOBATH OIPENIEICHUS H3Yy4aeMbIX (UTYp, BHIABUTaTh
UIIOTE3Bl O CBOWCTBAX U MPU3HAKAX T€OMETPHUECKUX HUryp,
00OCHOBBIBATh WJIM OTIPOBEPTaTh MX; YMEHHE MTPOBOTUTH
Kiaccu(UKanuio GUTyp 1O Pa3ITUIHBIM [TPU3HAKAM, BBITOIHSITH
HEOOXOIUMBIC JTOTIOJTHUTEIBHBIC TOCTPOCHHST,

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHAMH: TUIOIMIAAb (PUTYPHI,
00BEM (PUTYPBI, BETUYMHA YTIIa, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH,
[PACCTOAHUC MCIKAY ITPAMBIMHA, PACCTOAHUC MCIKAY IIJIOCKOCTAMU,
[IJIOIIAab Cq)epbl, mjiaomanab MOBCPXHOCTHU NHUPAMUIbI, ITPU3MBI,
KOHYcCa, LWIMHPA, 00beM Ky0a, IPpSIMOYTOJIbHOTO Mapajuleenumesa,
MUpaMUIbI, TPU3MBI, IWIMHIPA, KOHYCAa, apa; YMEHUE HaXOAUTh
OTHOIIIEHWE 00bEMOB MOJO00HBIX PUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHIMHU: JIBIKCHHE,
MapajuieNbHbIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
[MOBOPOT, TpeoOpazoBanue noao0us, moo0HbIe (PUTYpBI; yMEHUE
[pacro3HaBaTh paBHbIC U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/IE,
MCKYCCTBE, apXUTEKTYPE; YMEHUE HCIIOIH30BaTh T€OMETPHUICCKHE
OTHOIICHUS, HAXOAUTh I'COMCTPUICCKNC BEIIMYNHBI (,Z[.HI/IHa, yroiu,
101113716, 00BEM) TIPH PEIICHUH 33]1a4 U3 JPYTUX YICOHBIX
[PEIMETOB M U3 PeabHOM JKU3HU;
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- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMM: MIPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPAUHATEI BEKTOpA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YNCIIO, Pa3JI0KEHNUE BEKTOPA 110
0a3ucy, CKaJIsIpHOE IPOM3BEIEHUE, BEKTOPHOE TPOU3BEACHUE, YTOJI
MEXy BEKTOPaMU; YMEHHME UCIIOJIB30BATh BEKTOPHBIN U
KOOPAMHATHBIN METOJ IUIsl pELICHHUs] TEOMETPUYECKHX 3a1a4 U 3a]a4
Npyrux y4eOHbIX MPeAMETOB; ONEpUPOBATh MOHATUSAMU: MaTpULa 2x2
1 3x3, onpeaeNnTeNb MaTPULIbl, TEOMETPUUECKUI CMBICIT
OIIpEACINTENS;

- YMETb MOJIEJINPOBATH PEAJIbHBIE CUTYallMH Ha SI3bIKE MAaTEMAaTHUKU;
COCTaBJISITh BBIPA)KEHUSI, ypAaBHEHNU S, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
MICTI0JIb30BaHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOTYYEHHBIN
[PE3yJIBTAT; CTPOUTh MATEMAaTUYECKUE MOEIIN C IIOMOILBIO
FCOMETPUYECKUX ITOHATUHI U BEJINYMH, PEIIATh CBA3AHHBIC C HUMU
[IPAKTUYECKHE 3a1a4M; COCTABIIATH BEPOSITHOCTHYIO MOZEIb U
MHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTaT; PEIIATh IPUKIIAIHbIE
3a]1a4M CPECTBAMU MAaTEMATUUECKOIO aHaJIN3a, B TOM YHUCIIE
COLIMAJIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOAXOISIINI METO ISl pEILICHHs 3a]1a4H;
[MOHMMAaHHUE 3HAYMMOCTH MAaTEMATHKHU B U3yYEHUU NIPUPOJHBIX U
0O0I1IECTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHE Paclo3HaBaTh
[TPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, yMEHHUE IPUBOIUTH
[MpUMEPbl MATEMATUYECKUX OTKPBITUN POCCUHUCKON U MUPOBOM
MaTeMaTH4eCKOU HayK1

OK 02 HMcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
MOMCKA, aHAJIN3a H
WHTEpIpETany HHPOPMAIUH,
1 nH()OpPMAITMOHHBIC

B 00acTu IEeHHOCTH HAYYHOTO MTO3HAHMS:

-c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HAayKd M OOIIECTBEHHON MNpPaKTUKHU, OCHOBAaHHOIO Haj

- YMETb OIEPUPOBaTh MOHATHAMH: palUOHAIbHAS  (YHKIIHS,
mokaszaTenbHast (YHKIMS, CTENeHHas (yHKUus, Jorapudmuyeckas
(GyHKIMSA, TpUTOHOMETpUYecKre QYHKIMH, OOpaTHbIe (DYHKIUU;
YMEHHE CTPOWTHh TpadUKh W3YYCHHBIX (YHKIUH, WMCIIOJIB30BaTh

rpaduKy Mpu M3yYEHUU MPOLECCOB U 3aBHCUMOCTEH, MPHU pElIeHUH
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TEXHOJIOTUH ISl BBITIOJTHEHUS
3aad MpoQeccuoHaIbHOM
NesTebHOCTH

I aJIore CHOCO6CTBYIOH_I€I‘O OCO3HAHMUIO|

KYyJbTYD,
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M YHUTATEIbCKOM|
KyJbTYpbl KaK CpEICTBAa B3aMMOJCHCTBHUS MEXKIY|
ITFObMU U TIO3HAHUS MUPA;

IIEHHOCTH HAy4YHOW JAESATEIbHOCTH,

OCYIIECTBIISATh MPOEKTHYIO u

- OCO3HaHHE
TOTOBHOCTD
MICCIIEI0BATENBCKYIO IEATENIbHOCTh WHANBUYAIbHO U B
rpyrmnre.
Osnanenue YHHUBEpCATbHBIMU y4eOHBIMH
MO03HABATEIbHBIMH JICHCTBUSMHU:

B) paboTa ¢ nHpOpMaLueii:

- BJIAACTh HAaBbIKaMH IIOJYUYCHUSA I/IH(l)OpMaHI/II/I n3

3ajad U3 JAPYrUX y4eOHBIX MPEIMETOB U 3a/1a4 M3 PeajbHOM KHU3HH;
BBIpAXaTh (OPMYJIAMHU 3aBUCMOCTH MEXY BEIUYNHAMU;

YMETh ONEPUPOBATh MOHATHAMHU: TOXIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHHE, HEpaBEHCTBO, CHUCTEMa YypaBHEHUU H
HEpPaBEHCTB, PAaBHOCUJIIBHOCTh YpPaBHEHUH, HEPABEHCTB U CHUCTEM,
[pallMOHANbHBIE, HPPALMOHAIBHBIE, IIOKA3aTeJIbHbIE, CTEIEHHBIE,
imorapu@muuecKue, TPUrOHOMETPUUECKHUE YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETb pEIIaTh YPABHEHMs, HEPABEHCTBA U CHCTEMBI (|
[TIOMOLIBIO Pa3IMYHBIX IIPUEMOB; pellaTh ypaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpOM; IPHUMEHSTh YpaBHEHUS, HEPAaBEHCTBA, HUX|
CUCTEMBI AJIs PEIIEHUsI MaTEMaTUUECKUX 3a]a4 U 3a/1a4 U3 pa3IMyuHbIX

00J1acTeil HayKH U pealbHOM KHU3HH;

YMETH CBO6OILHO OIICpHUPOBATH IIOHATHUAMMU JABHXKCHUC,

MCTOYHHUKOB Pa3HBIX THUIIOB,
OCYIICCTBJIATL IIOMCK, aHAJIN3,

CaMOCTOSATCIIBHO|

(hopM TIpeICTaBICHHUS,

- CO37aBaTh TEKCTHI B Pa3NIMYHBIX (hopMaTax C y4eToMm|
HazHAUYEeHUS HWHPOPMALMU U IIEJICBOW  ayIUTOPHH,
BbIOMpas ONTUMANbHYIO (OpPMY TPEACTaBICHUSA U
BU3yaIH3alliy;

- OLICHUBATh JOCTOBEPHOCTb,
MH(OpMAINHY, €€ COOTBETCTBUE MTPABOBBIM M MOPAITLHO-
ATUYECKUM HOpMaM;

JICTUTUMHOCTH|

- HCIIOJIB30BaTh cpeacTBa I/IHq)OpMaL[I/IOHHBIX H

KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH B pELICHUY]
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTraHU3allMOHHBIX
3ajad c CcoONIIOJIeHHEM TpeOOBaHW APrOHOMUKH,

TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECypCcOCOepeKeHNUs,

CHUCTEMATHU3aIMI0 HIIOBOPOT, MpeoOpa3oBaHUEe TMOA00MS, MOMOOHBICE (QUTYPBI, YMETh
MHTEpIpeTaui0 HHOOpPMAIMK pa3IHMYHBIX BUJIOB HPACIIO3HABATh PABHBIC M MOMO0OHBIC (PUTYPHI, B TOM YHCIIE B TIPUPOJIE,

[apajuieNbHbIM TepeHoC, CAMMETPHS Ha TNIOCKOCTH U B MTPOCTPAHCTBE,

MCKYCCTBE, AapXUTEKType; YMETb HCIOIb30BaTh TI'€OMETPUYECKUE
OTHOIIEHUS, HAXOJAWUTb TIE€OMETPUYECKHE BEIMYMHBI (AJIMHA, YTOJI,
[UI011a1b, 00BEM) P PEILICHUH 33J]a4 U3 IPYTUX yUEeOHBIX MPEAMETOB

1 U3 PeaIbHOM KU3HU
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[IPABOBBIX U 3TUYECKUX HOPM, HOPM HH(OPMAIIOHHOH

0C30IMacHOCTH;

- BJIAJACTb HABBIKAMH PACIIO3HABAHUSA W  3allIUTHI
nH(pOopManuu, nH()OPMAITMOHHON 0e30MmacHOCTH|
ITTYHOCTH

OK 03 ILtanupoBats u
[peaTn30BBIBaTh COOCTBEHHOE
npogeccuoHaTbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[peIIPUHIMATEIbCKYIO
NesaTeNbHOCTD B
npodeccuoHanbHOU chepe,
MCTI0JIH30BaTh 3HAHUS 110
(hMHAHCOBOW I'PAMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYaIUsIX

B obnacTu 1yXOBHO-HPaBCTBEHHOI'O BOCITUTAHMSL:

--  chopMHpOBAaHHOCTH HPABCTBEHHOTO  CO3HAHMSI,
PTUYECKOTO MTOBEICHNUS;

- CHOCO6HOCTB OLCHUBATh CUTYyAllUIO W MIPUHUMATD|
OCO3HAHHBIE PELICHUA, OPUEHTUPYSICh HAa MOPAILHO-
HPaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HaHWE JIMYHOIO BKJIaJa B  IIOCTPOCHUE
YCTOMYHMBOTO OyyIIero;

- OTBCTCTBCHHOC OTHOIICHHE K CBOHMM POIUTCIIIM H

OCHOBE OCO3HAHHOTO MNPHUHATHS LIEHHOCTEH CEMEWHOM
PKU3HU B COOTBETCTBHUM C TPAAULUSAMU Hapo1oB Poccuu;
OBnaneHue YHUBEPCAIbHBIMU PEryJISITUBHBIMM|
NIEHCTBUSAMMU:

a) CaMOOPTaHU3AITUS:

(un) ApYyTUM YJI€HaM CEMbH, CO3[aHUIO0 CEMbU Haapasuleienunena, MUPaMHIbl, MPU3MbI, HUWIMHIpA, KOHYCa, IIapa;

- YMETh ONEpPUPOBATh MOHATUSMU: PallMOHAIIbHBIE, HPPALUOHAIIBHBIE,

[IOKAa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/Iq)MI/I‘-IGCKI/IC,

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

YMCETb OIICpHUPOBATH IHOHATUAMU MHOT'OT'paHHUK, CCUCHUC

MHOTOTpaHHHKa, Ky0, Mapajiesnenunes, npu3Ma, nupamusaa, purypa u
[MOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC, IIap, cdepa, ceucHHs

(burypbl BpalleHUs, IUIOCKOCTh, Kacaromasicsi cepbl, IHITHHIPA,
KOHycCa, IUIOMIA b TIOBEPXHOCTH NHPAMHUIbI, TPU3MBI, KOHYCa,
UIUHApa, IIomanbk chepbl, o00beM Kyba, MPSIMOYTOJIBHOTO

YMEHHE M300pakaTb MHOTOTPAaHHUKH M MOBEPXHOCTU BpPALICHUS, UX]
CEUEHUsT OT PYKH, C IIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX  CPEICTB;

[IPOCTPAHCTBC; YMCTh PAaCIIO3HABATh IPABUJIbHBIC MHOT'OIPAHHUKH,

YyMETb  pAacClO3HAaBaTb CUMMETPUIO B

- yMETb OIEpUPOBaTh MOHATUSAMHU: MPSMOYIOJbHAs CHCTEMA

- CaMOCTOATCJIBbHO OCYHICCTBIATE IMO3HABATCIIbBHYIO

NesTebHOCTh, BBIBISATH MPOOJIEMBI, CTaBUTh U
hopMyITHUpOBaTh COOCTBEHHBIC 3a/1a9un B
OGp%OBaTeHBHOﬁ ACATCIbHOCTHN n KN3HCHHBIX
CUTYyalUsIX;

- CAMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUSA HpO6H€MBI

pecypcos,
BO3MOXHOCTEW U MPEANOYTEHUH;

C YUCTOM HUMCHOUIUXCH COOCTBEHHBIX|

KOOpDAMHAT, KOOPJIMHAThI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOMU3BEICHHE, YTOJI MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
[TPOM3BEICHUE BEKTOPA HA YMCIIO; HAXOAUTh C MMOMOIIBI M3YYEHHBIX
(bopMyT KOOPAMHATHI CEPEUHBI OTPE3KA, PACCTOSIHUE MEXIY IABYMS
TOYKaMU

- 1aBaTb OLICHKY HOBBLIM CUTYallUsAM;
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CIOCOOCTBOBaTh  (DOPMUPOBAHUIO U TPOSIBICHUIO)
[IUPOKON OHPYAWIUH B Pa3HBIX 00JacTAX 3HAHMIA,
[MOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTeNbHBIA U
KyJIbTYPHBII YPOBCHB;

0) CAaMOKOHTPOJIb:

MCIIOJb30BaTh  NPUEMbl  pe(IEKCUH JUId  OLEHKY|
CUTYyalluH, BBIOOpA BEPHOTO PEILICHMS;

- YMETb OLICHMBATb PUCKU M CBOEBPEMEHHO IIPUHUMATH
[pELICHUS 110 UX CHUYKEHUIO;

B) DMOIIMOHAJIBHBIA ~ MHTEJIEKT,  IMPEANoJiararonui
c(hOpMHUPOBAHHOCTH:

BHYTPECHHEH MOTHBALlMM, BKJIIOYAIOLIEH CTPEMIICHUE K
NTOCTUKCHUIO LENH U ycCHexy, ONITHMH3M,
VHULMATUBHOCTb, YMEHHE JEHCTBOBAaTb, HCXOAS W3
CBOMX BO3MOJKHOCTEIH;

- OMIIATUH, BKIIOYAIOLWIEH CHOCOOHOCTh ITOHMMATH)
DMOLMOHAIIBHOE COCTOSIHUE IPYTUX, YIUTBIBATH €TI0 IIpY|
OCYIIECTBICHMM KOMMYHHKAIIUM, CHOCOOHOCTh K|
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH)
BBICTPAaUBaTh  OTHOLIEHUS C JPYTMMH  JIIOAbMH,
3a00TUTHCS, MPOSABIATH MHTEPEC W Pa3pelaTh
KOH(JIUKTHI

OK 04 DddexTrnBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJIJICKTHBE U KOMaH/Ie

FOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEIEIEHNUIO;

-OBNIQJICHUE HAaBBIKAMHU Y4YeOHO-HCCIEI0BATEIbCKOM,
[MPOEKTHOM U COLMAJIbHOW JIEATENIbHOCTH;

OBnazieHue YHHMBEPCAIBHBIMH KOMMYHHKAaTHUBHBIMUY
eV CTBUSIMU:

- YMETb OIIEPUPOBATH IMOHATUSAMU: CIyYaWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS; YMETh BBIUHCIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM TIpadUUecKUX METOJOB; MPUMEHSTH
(bOopMyJIBI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOWHATOPHBIC
(bakTel U (OpMyJbl IPU PELICHUU 3a/ad; OLEHUBATH BEPOSTHOCTH
peabHBIX COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYMHAMU;

0) COBMECTHasI IeATEIIbHOCTb:
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- IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOM|
1 MHAUBHUIYAJIbHON paOOTHI;

pacrpeneNiaTh pojid C Y4eTOM MHEHUH YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;
- KOOPAMHHUPOBATh U BBHIMOJHATH paboOTy B YCIOBHSAX|

[PEATbHOTO, BHUPTYalbHOTO W  KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;

- OCYILECTBJIATh MO3UTHUBHOE CTpPaTErn4ecKoe
[OBEJICHUE B PA3JUYHBIX CUTyalUsX, MPOSBIITH

TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.
OBiageHue
eV CTBUSIMU:

YHHBEPCATbHBIMU PETyJISITHBHBIMH
') IPUHATHE C€0s U APYTHUX JIFOJICH:

- IPUHUMATh MOTUBBI M apTYMEHTHI APYTUX JIOACH MpH
aHaJIM3€e PE3yJIbTATOB JICATEIHHOCTH;

- MPU3HABATh CBOE MPABO W MPaBO IPYTHX JIOACH HA
OIIMOKH,

- pa3BHBaTh CHOCOOHOCTh MOHMMATh MHpP C TIO3HIUY]
pyroro 4eioBeka

- HpI/IHI/IMaTB ueiaun COBMGCTHOﬁ ACATCIIbHOCTH, |-
OpraHU30BBIBATh M KOOPAWHUPOBAThH JCHCTBUSA IO €€
TOCTH)KEHHIO: COCTaBJIATE IUIaH JIeHCTBHA,

YMCHUC MMPUBOAUTHL NPUMEPHI MPOABJICHUSA 3daKOHA 6OJ'II>H_II/IX YHUCCII B
[IPUPOAHBIX U O6H.[€CTB€HHBIX SBJICHUAX

YMCETb CBOGOI[HO OIICpHUPOBATH TMOHATHUAMU: CTCIICHL C MCIIbIM|
[okazaTteieM, KOpEHb  HaTypalbHOMN
pallMOHAFHBIM  TIOKa3aTeleM,
(BEIIECTBEHHBIM) TMOKa3aTeseM, JJorapudmM 4ucia, CHHYC, KOCHHYC U]

TAHI'CHC IIPOU3BOJIBHOI'O YHUCJIA,

CTCIICHH,
c

CTCIICHDb C

CTCIICHDb ,HCP'ICTBPITCHI)HBIM

yMeTh CBOOOJHO ONEpUPOBaTh MOHATHAMU: Tpaduk (QyHKIHUH,
oOpaTHast (QyHKIUS, KOMOO3MLMSA (YHKIMH, JMHEHHAs (yHKIH,
KBagpaTU4Hasl QYHKLUS, CTENeHHAss (YHKUHMS C LEIbIM MTOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKUUH, OOpaTHble TPUTOHOMETPHUUECKUE]
(byHKIMK, TOKa3aTenbHas | Jorapudmuyeckas (GYHKIHUH; YMETh
cTpouTh rpaduku (yHKIHHA, BBITOIHATH MpeoOpazoBaHus TpadUKOB
(b yHKIIHIA;

- YMETh UCTIONIb30BaTh Irpauku GyHKINH A1 N3yYEHHUS TPOLIECCOB H
3aBUCHMOCTEH MPH PEIICHUH 3314 U3 IPYTUX YUEOHBIX MPEAMETOB U
3 pealbHOW JKM3HU; BBIpaXaTh (OpPMyJIaMH 3aBHUCUMOCTH MEXTY
BEITMYNHAMU;

CBOOOHO

OIICpHUPOBATH INOHATUAMU: YCTHOCTH

byHKIUH,
[EPHOJUIHOCTD (DYHKIIUU, OTPAHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
(b yHKIHH, SKCTpeMyM GyHKIIMH, HAaHOOJIbIIIee 1 HANMEHbIIIEE 3HAUCHUS]
(YHKIIMU Ha TPOMEKYTKE; YMETh IPOBOIUTH MCCIIeI0OBaHNE (DYHKITUH;
- YMETh WCIOJBh30BaTh CBOMCTBA M TpapuKu (DYHKIMHA A perieHHs
YpaBHEHH, HEPaBEHCTB W 3aJad C IapaMeTpaMu; H300pakaTh Ha|
KOOpIMHATHOW  TUIOCKOCTH  MHOXKECTBa

peueHuil  ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

OK 05 Ocy1iecTBasATh YCTHYIO
1 TIHCEMEHHYO
KOMMYHUKAIHIO Ha
rOCYJJApCTBECHHOM SI3BIKE

B 0051aCTH 3CTETUYECKOT0 BOCITUTAHUS:
- 9CTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOYAsi ICTETUKY|
ObITa, HAYYHOTO M TEXHMYECKOTO TBOPHYECTBA, CIOPTA,

cpenHee apuMeTHYECKOe,
MenuaHa, HanOOoJIbIee U HAaMMEHbIIICe 3HAYCHUS, pa3Max, JUCIICPCHS,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO0 Habopa, yMEHHE H3BICKATh,

- YMCTb OICPUPOBATH TMOHATHUAMMU:

TpyJa 1 O0OIECTBEHHBIX OTHOIICHUI;

MHTEPIPETUPOBaTh MHGOPMAIUIO, MPEICTAaBICHHYIO B Ta0IMIax, HA
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Poccuiickoit ®enepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAJILHOI'O U KyJIbTYPHOI'O
KOHTEKCTa

CIIOCOOHOCTD

BOCIIPUHUMATH  Pa3JIMYHBIC  BUJbI
CKYCCTBa, TPAJULIUA U TBOPYECTBO CBOETO M APYIUX
HapoJOB, OIIYyIIATh BO3JICHCTBUE]
CKYCCTBa;

- yOeXIEeHHOCTh B 3HAUYUMOCTH JJs JIMYHOCTH WU
o0IlecCTBA OTEYECTBEHHOIO M MHMPOBOIO HCKYCCTBa,

OTHUYECKUX KYJIbTYPHBIX TpPagUIUil ¥ HapOIHOIO

OSMOIIMOHAJIbHOC

TBOPUYECTBA;

TOTOBHOCTL K CAaMOBBIPA)KCHHUIO B Pa3HbIX BHJAAX

CKYCCTBa, CTpEMIICHHE MPOSIBIISITh
TBOPUYECKOMN JTUYHOCTH;

OBnazieHue YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMU
eV CTBUSIMU:

a) oO1IeHueE:

- OCYIIIECTBIISITH KOMMYHHUKAITUH BO BCEeX chepax KHU3HH,
- pacmo3HaBaTh HeBepOaJgbHBIE CpEACTBA OOIICHUS,
[MOHNMATh 3HAYCHHE COIMATBHBIX 3HAKOB, PACIIO3HABATH
MPEANOCHUIKA KOH(QIMKTHBIX CHTYaIllMii W CMATYaTh
KOH(JINKTBI,

- Pa3BEPHYTO M JOTMYHO U3JaraTb CBOIO TOUKY 3PEHUS C
MCTIOJI30BAHUEM SI3BIKOBBIX CPEJICTB

KauCCTBAMNPAMBIMHU, PACCTOAHUC MCIKY INIOCKOCTAMMU;

uarpammax, rpadukax, OTpa)xxaronlyto CBOWCTBA pEaTbHBIX MPOIECCOB
1 SBJICHHI;, MPEACTaBIATh HHPOPMAIMIO C MOMOIIBI0 TAOIUI] U
TuarpaMM; HCCIEAOBaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
[pUMEHEHHEM I'paUUECKUX METOI0B U AJIEKTPOHHBIX CPEJICTB;

YMETh ONEpUPOBATH MMOHATHSAMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, JIBYI'PAHHBIA yTroJl, CKPELIUBAIOLIUECS TpPSMBIE,
[apajuiebHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yTo

MEXIY IPSAMBIMH, YTOJI MEXAY IPSIMOM U IUIOCKOCTBIO, YTOJI MEXIY
[IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXKY

- YMETh HCIIOJIb30BaTh MpPU pEIICHUH 337ay U3yueHHbIE (AKTBl U

TEopeMbl IJIAHUMETPUU; YMEHHE OIICHHBAaTh pa3Mepbl OOBEKTOB

OKPY’KaIOIIero MUpa

OK 06 IIposaBnsaTe rpaxxaaHCKoO-
MaTPUOTHUYECKYIO MMO3ULIUIO,
NIEMOHCTPHPOBATH OCO3HAHHOE
[MOBEJICHNUE HA OCHOBE
TpagALMOHHBIX
0011IeUeI0BEUEeCKUX LIEHHOCTEMH,
B TOM YHCJIE C YYETOM
rapMOHHU3AIUU
MEKHAIIMOHAIBHBIX U

- 0CO3HaHHE 00YUAIOIUMHUCS POCCUICKON TPaXKIaHCKOH
MICHTUYHOCTH;

- LEJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHEW IO3ULUY
JTMYHOCTHU Ha

OCHOBC AYXOBHO-HPAaBCTBCHHBIX

[ICHHOCTEX  HapoloB  Poccuiickou

MCTOPUYECKUX U HALIMOHAIbHO-KYJIBTYPHBIX TPAJULIMM,

®enepauuu,

(dhopmMupoBaHHe
CMBICITOBBIX

CUCTEMBbl  3HAYUMBIX  I[IEHHOCTHOA
AHTUKOPPYILIHUOHHOIO

3KOJIOTHYECKOH

YCTaHOBOK,

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIPHOE MPOU3BEIEHUE, YTOJI MEX/y BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YUCJIO; HAXOJUTH C MOMOIIbIO N3YYEHHBIX
(hopMyJT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEKITY IBYMS
TOYKAMU;

-YMETh BBIOUPATh MOAXOAAIIUN H3yUYEHHBI METOT JJIs PEelIeHUs
3aJlauM, paclio3HaBaTh MaTeMaTHueckue (PakThl 1 MaTeMaTHYECKUE

MHUpPOBO33PCHUS,  IPAaBOCO3HAHMUS,

MOICIIN B IPUPOJHBIX U O6I.H€CTBCHHI)IX SABJICHUAX, B HCKYCCTBCE;
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MEKPEJIIMTHO3HBIX OTHOLICHUN,
[IPUMEHSTH CTaHIAPThI
AQHTUKOPPYILILOHHOTO
[TOBEICHUS

KyJIbTYypbl, CIIOCOOHOCTH CTaBUTh LEIW M CTPOUTH
PKU3HEHHBIE TIJIaHBI,

B vacTu rpa’k1aHCKOr0 BOCTIMTaHUS:

- OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IIpaB WU
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSJIKA;

- MIPUHATHE TPaAULMOHHBIX HallMOHAJIbHBIX,
0011eUeT0BEYECKUX T'YMaHUCTHYECKUX y
NIEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IIPOTUBOCTOSITh MJI€0JIOTUU IKCTPEMU3MA,
HAI[MOHATN3Ma, KCeHO(POOUHU, TUCKPUMHUHAIIMHU TIO0
COLIMAJIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM|
[IpU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTH B
MHTEpecax TPakIaHCKOro OOIecTBa, y4acTBOBaTh B
CaMOYTIpaBJICHUN B 0011e06pa3oBaTeIbHON
OpraHU3alMH U I€TCKO-FOHOILIECKUX OpPraHU3alusiX;

- YMEHHME B3aUMOJAEWUCTBOBAaThH C  COLUAJIbHBIMY
WHCTUTYTAMH B COOTBETCTBHH C WX QYHKIUSMH H
Ha3HAYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOM U BOJIOHTEPCKOH
NEesATEIbHOCTH;

[MaTPpUOTHYECKOTO BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTh  POCCHUUCKOW  TpaKJaHCKOW
MICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHUS K CBOEMY)
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH nepen Poaunoi,
FOpIOCTH 3a CBOW Kpaid, CBOXO PoauHy, CBOM S3BIK U
KYJIbTYDY, MPOIILIOE u HacTosLIee]
MHOTOHaIlMOHaIbHOrO Hapoaa Poccuu;

- LEHHOCTHOE OTHOLIEHHWE K TOCYJIapCTBEHHBIM

YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITHH
[POCCUICKON X MUPOBOM MaTeMaTHUYECKOU HAYKH.

- YMETb OIIEPUPOBATH IMOHATUSAMU: CIyYaWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTb CIYYaWHOIO COOBITHS; YMETh BBIUUCIATH
BEPOSITHOCTh C UCIOJIB30BAaHUEM I'padMUeCKUX METOJOB; IMPUMEHSTH
(opMyJIbl CIOXKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakTel U (OpMyJbl IPU PELICHUU 3a/ad; OLEHUBATH BEPOSTHOCTH
peaTbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYMHAMU;
YMEHHE MPUBOAMUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHCEN B
[IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX

CUMBOJIaM, HCTOPUYECKOMY U MPUPOTHOMY HACIEIHUIO,
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[aMSITHAKAM, TPaIULHAM HapOJIOB Poccun,
MOCTIDKEHUsIM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX U TPY/E;

- ujeiHas yOeXJIeHHOCTh, TOTOBHOCTh K CITY)KCHHUIO M
RamuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €T0 CYABOY;
OCBOCHHBIE 00YUYAIOIIUMHCS MEKIPEIMETHBIE TOHSATHS
1 YHHUBEpCaJIbHBIC ydeOHBbIC NEHCTBHS (pETyJsTHBHBIC,
M03HaBaTeIbHbIC, KOMMYHHKATUBHBIC);

- CIIOCOOHOCTh MX MCIOJb30BAHUS B MTO3HABATEIBHON U
COLIMAJIbHON NPaKTUKE, TOTOBHOCTD K
CaMOCTOSITETbHOMY IUIAHUPOBAHHUIO M OCYILECTBIICHUIO|
y4eOHOH  JeATeNbHOCTH, OpraHU3alh  Y4eOHOro
COTpYJHHYECTBA C MENArOTMYECKUMH pabOTHUKAMHU M
CBEPCTHUKAMH, y4JacTHIO IIOCTPOCHHY
WHIMBHIyaTbHOW 00pa30BaTEIbHON TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMH YUEOHO-HCCIIE0BATEIIbCKOM,

K B

[POCKTHOM U COLUAIILHOMN AESITEIBHOCTH

OK 07 CopneiicTBOBaTh
COXPaHEHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
M3MCHCHUHN KJIMMAaTa,
[IPUHITATIB OEPEKITHBOTO
[IPOU3BO/ICTBA, 3P (HEKTUBHO
NIECTBOBATh B YPE3BbIYAHBIX
CUTYaIUsIX

- HC T[IPUHUMATH I[eflCTBI/IH, MMPpUHOCAIIINEC BpPCA
OKpYKarOILEH Cpee;

- YMETb MIPOTrHO3UPOBATh HEeOJIaronpusITHHIE
DKOJIOTMUECKHE  TOCIEACTBUA  MPEINPUHUMAEMBbIX

NEeNCTBUM, IPEOTBPALIATh UX;

- PacIIMPUTH OIBIT JESTEIBHOCTH 3KOJIOTHYECKOH
HaIpPaBJICHHOCTH;

- pa3pabaTbIBaTh IJIaH PELICHHs MPOOJIEMBI C YYETOM|
aHaIN3a UMEIOIINXCS MaTepHaIbHBIX u
HeMaTepHaJIbHBIX PECYpPCOB;

- OCYIIECTBIITH IEJICHANPABICHHBII MOUCK MEpeHoca

CPEIICTB U CIOCOOOB ACHCTBUS B MPO(ECCHOHATBHYIO

- YMETh ONEPUPOBATh MOHATUAMU: (PYHKIUS, HENPEpbIBHAS (QYHKIIHS,
nepBooOpasHasi,
HAXOJUTh IPOM3BOAHBIC
CIIpaBOYHBIC MaTEpHAIbI;

[IPOU3BOIHAS, OTIpEeCNICHHBI HMHTErpai; YyMETH
JJNIEMEHTAPHBIX  (PYHKIWH, WCIONB3YS]
UCCIIeIOBAaTh B MPOCTEHINUX CITydasx
(YHKIIMM Ha MOHOTOHHOCTH, HaXOAHWTh HAWOOJBIINE U HAUMCHBIIHNE
GyHKINIH,
MCIIOJIb30BAHMEM armapaTa MaTEeMaTHYeCKOro aHalu3a; MPHUMEHSTH

3HAYCHUS CTPOUTh  TpaKHM  MHOTOWIEHOB  C
[IPOM3BOJHYIO NPU PELICHUM 3a/1ad Ha JBUKECHHE; PEIIaTh MPAKTHKO-
OpPUEHTUPOBAHHBIC 33J]a4d HA HAaUOOJbIINE 1 HAaMMEHBIINE 3HAYCHHUS,

Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHMS;

YMETh OINEpPUPOBaTh MOHSTHUAMU: JBXKEHHE B IIPOCTPAHCTBE,

monoOHble (UTYphl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE

cpeay,
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- YMEThb IEPEHOCHTh 3HAHHMsS B IIO3HABATEIbHYIO HIIJIOMIAACH OBEPXHOCTEH M 00HEMOB MOJOOHBIX (GUTYp MPH PEIICHUHY|
MPAKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH; 3aay;

- IpeliaraTb HOBBIC IIPOEKTHI, OICHMBATh HJIEU C- yMETh BBIYUCIATH T€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOII,
[MO3UIIMM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM[IIONMaaAb, 00BEM, IUIOMAAb MOBEPXHOCTH), HCHOJIb3YS H3yUYEHHBIE
3HAYMMOCTH; (OpMyJIbI U METOJIbI

- JlaBaTb OIICHKY HOBBIM CHUTyalUsIM, BHOCHTH
KOPPEKTUBBI B JAEATENBHOCTh, OLIEHUBATh COOTBETCTBUE

[PE3YyJIbTATOB LEISAM

23






2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM QMCHUIIMHBI U BUAbI YU4eOHOI padoThl

[Tpu peanuzanuu cogepxanus 001me00pa3oBaTeNbHON yUeOHON TUCIUTUINHEI «MaTteMaTukay B
npeaenax ocsoenuss OIIOIT CITO na 6aze ocHOBHOTO 001Iero 00pa3oBaHus C IMOJYUYCHUEM CPEIHETO
o0rmiero o0Opa3oBaHUs M HA OCHOBAaHMM PEKOMEHAALUH 110 pealn3aluy CpeHero oouero oopazoBanus
B Ipejiesiax OCBOEHHUs 00pa3oBaTelNbHOW MPOrpamMMbl CpeHEro MpodecCHOHATBLHOr0 00pa3oBaHUs,
HanpasyieHHble [IucemMoM mMuHucTepcTBa npocsemenus PO or 01.03.2023 r. Ne 05-592, yBenudena
MakcHUMasbHas ydeOHasi Harpy3Ka Mo JTUCIUIUINHE.

MaKCHMMAaJIbHAA yyeOHAasi HAarpy3ka oo0y4dawmmuxcs cocrasiser 510 yaca, U3 HUX:
- ayauTopHas (o0si3aTe1bHAsA) Harpy3ka odoy4yawommuxcss — 340 yacos;
- BHEAyJIMTOPHAsi caMOCTOsITeJIbHas1 padoTa ctyaeHToB — 170 yacos;

Bun yueOHo# padoThI Oovem 6
yacax*
O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbI TN CIIUTIIMHbI 340
B T.Y.
OcHOBHOe coep:kaHue 278
B T. 4.:
TeopeTHYecKoe 00yueHHne 220
NpPaKTHYeCKue 3aHATHS 58
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEPKAHUE (COEPKAHME 56
NMPUKJIATHOT0 MOYJIA)
B T. 4.:
TeopeTHYecKoe o0yueHue
NpPaKTHYeCKue 3aHATHS 56

IIpome:kyTouHas aTTecTauus (IK3aMeH) 6
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2.4. TemaTyecKMil IJIAH U COJEePKAHUE YUEOHOM T CIUNINHbBI

OY/1.05 MateMaTHKAa: 2JIre0pa ¥ Ha4ajia MATEMATHYECKOr0 AHAJN3A: reOMeTPUs

Conep:xxanue yueOHOro marepuaja (0CHOBHoOe U NpogecCHOHAIbHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyemblie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOIYJIb (IPH HAJTHYUH)
1 2 3 4
OcHoBHOe cogep:kanne
Pasnen 1. TloBTopenue 20
Kypca MaTeMATHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprkanne yueOHOTO MaTepuaa
[enb u 3ana4u | ba3zoBble 3HaHUS U YMEHUS IO MaTEeMAaTHKE B TPO(ECCHOHATILHON U B TTOBCETHEBHOM
MaTEMaTHKU IIPU OCBOEHUH | IE€ATEIbHOCTH.
CHEeIUATbHOCTH KoMOuHMpoBaHHOe 3aHsATHE 2
Tema 1.2 Coneprkanne yueOHOTo MaTepuasa
Uucna wm  BbrumcieHus. | JIeficTBUs Hall MOJOXKHUTEIBHBIMEA U OTPHULIATEIILHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU H OK-01, OK-02,
Bripaxxenus U | JCCITHYHBIMH JPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHMs JeticTBust co cTeneHsMu, (POPMYIIBI COKPAIIEHHOTO YMHOKCHHUSI. 2 OK-05, OK-06,
KombOunupoBanHoe 3aHstue OK-07
Tema 1.3. IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COepP:KaHue (COAePKAHNE PUKIIATHOTO
['eomeTpus Ha MJIOCKOCTH | MOY/JIs1)
Bunel ninockux ¢Guryp v ux miomaib.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUH Ha TIOCKOCTH 2
[IpakTrueckoe 3aHsATHE
Tema 1.4 Coneprkanne yueOHOT0O MaTepuaa
ITponienTHBIC BEIuUCIeHHUs | [IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCICHHs. CIOXKHBIE MTPOIIEHTHI
[pakTHYECKOE 3aHATHE 4
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Tema 1.5 Coneprkanue yueOHOTO MaTepuaa

VYpaBHenus u HepaBeHCTBa | JIuHeliHbIe, KBaJpaTHbIC, JPOOHO-IMHEHHBIC YPAaBHCHUS U HEPABEHCTBA
[IpakTrueckoe 3aHsTHE 2

Tema 1.6 Cogepxanue yaeOHOTO MaTepHrala

Cucrempl ypaBHeHMM H | CriocOOBI pelIeHUs CHCTEM JIMHCHHBIX ypaBHeHHU. [ToHsTHs: Martpuma 2x2 u 3x3,

HEpPaBEHCTB onpeaenutens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHU. 6
CucreMbl HEpaBEHCTB
KombOunupoBanHoe 3aHstue

Tema 1.7 Cogepxanue yaeOHOTO MaTepHrala

BXxo1HOM KOHTPOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHEHHMsT M HEPAaBEHCTBA. | eomeTpus Ha
IIJIOCKOCTH 2
Kontponbhas padota

Pasnen 2 Ilpsambie wu 20

IIOCKOCTH B

NPOCTPAHCTBE

Tema 2.1. Cogepxanue yaeOHOTO MaTepHrala

OcHOBHBIE nouaTus | [lpenmer crepeomerpuu. OCHOBHbIE TOHSTHUA (TOYKa, TMpsMasi, IUIOCKOCTb,

CTEPEOMETPUHU. npoctpancTtBo).  OCHOBHbIE  akCMOMBI  cTepeomerpuu. llepecekaromuecs, 2

PacnionnoskeHne NpsMBIX W | mapajuiebHBIE W CKpEIIMBa[OIIMecs  nOpsMble. [Ipu3Hak W CBOMCTBO OK-01, OK-03,

IJIOCKOCTEN CKpeLMBaroImuxcs NpsaMbix. OCHOBHbIE TPOCTPAHCTBEHHBIEC (DPUTYPHI. OK-04, OK-07
KomOunupoBanHoe 3aHstue

Tema 2.2. CogepxaHue yaeOHOTO MaTepuala

[TapamnensHOCTh HpsAMBIX, | [TapammensHble TpsMas W 1wiockocTh. Omnpenenenune. Ilpu3nak. CporicTBa (C

OpsIMOM M IIJIOCKOCTH, | JIoKa3aTteabcTBOM). [lapamtensHblie iockoctr. Onpenenenne. [Ipusnak. CBoiicTBa

TJIOCKOCTEM (c moxazatenbcTBOM). TeTpasap u ero snemeHThl. [lapanienenumnesn u ero 2JIEeMEHTHI.
CaoiicTBa rpaHe W  JHUaroHaJleu 6

IMPOTHUBOIIOJIOXKHBIX napajjiejacnuiicaa.

ITocTpoenue ceuennii. Pemenue 3anay.
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KoMmOuHHUpOBaHHOE 3aHATHE

Tema 2.3.
[lepieHAMKYIAPHOCTD
MPSIMBIX, IPSIMOM U
IUTIOCKOCTH, INIOCKOCTEM

Copneprkanue yueOHOTO MaTepraa

Ilepnenpukynsapuele npsmele. llapaiensHele HOpsIMBIE, MEPHIEHIUKYISAPHBIE K
10ckocTH. [Ipyu3HaKk neprneHauKyJISpHOCTH IPSIMOU U IIIOCKOCTH. [I0Ka3aTenbeTBo.
[IepnieHauKyIsIpHBIE IIpusnax

[leprienaAuKyaslp ¥ HAKJIOHHAs. IIJIOCKOCTH.

NEPIEHIUKYJISIPHOCTH IJIOCKOCTEN. JloKa3aTenbeTBO.

PaccTosinust B mpocTpaHCTBE 2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 2.4. Coneprkanue yueOHOT0O MaTepuaa
Teopema 0 Tpex Teopema 0 Tpex mneprneHauKyispax. Jloka3areinbCTBO. YTOI MEXKIy NpPAMOH U
TICPHCHINKY TIpAX IJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
[TapannensHele, MOYJISA)
MEepIEHUKYISPHBIE, AKcHOMBI ~ cTepeoMeTpud. llepneHAUKyIIpHOCT, HPSMOM UM IUIOCKOCTH,
CKPELIMBAIOIIUECS MPSAMBIE | MapalIeIbHOCTh JIBYX MPSIMBIX, NEepPHEHANKYIISIPHBIX MJIOCKOCTH, 4
NEePHEHANKYISIPHOCTD MJIOCKOCTEHN
[IpakTrueckoe 3aHsATHE
Tema 2.6. Coneprkanne yueOHOTo MaTepuasa
Pemenue 3anau. [Ipssmelie u | PacnionoxkeHue MpsMBIX W IUIOCKOCTEH B MPOCTpaHCTBe. [lepneHIuKyISIpHOCTh H
IIJIOCKOCTH B MIPOCTPAHCTBE | MapajieIbHOCTh NPSIMBIX U TI0cKocTel. CKpelnBaromuecs npsambie
KonTtponbHas pabora 2
Pasnea 3. Koopaunarsl u 16
BEKTOPbI
OK-02, OK-03,
Tema 3.1 Coneprkanne yueOHOTO MaTepuaa OK-04, OK-07
JlexkapToBbl KOOpAMHATHL B | JlekapTOBBl KOOPAMHATHI B MpocTpaHcTBe. lIpocTeifmue 3amauum B KOOpAMHATAX.
npocrpancTse. Paccrosaue | PaccrosiHue Mexy IByMsi TOUKaMU, KOOPAHHATHI CEPEIUHBI OTPE3Ka 4

MEXIYy [JByMs TOYKaMHU.

KoMOuHMpoBanHOe 3aHsATHE
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Koopaunatsl
OTpe3Ka

CepeIUHbI

Tema 3.2

BekTopsbl B mpocTpaHCTBE.
Yron Mexay BEKTOpaMHU.
CxkangapHoe Tpou3BeACHUE

Conepxanue yueOHOTO MaTepuaia

Bexkrtopsl B mpocTpancTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Komnnanapueie BekTopbl. CKaldsipHOE MNPOU3BEICHUE BEKTOPOB.
PasnokeHne BekTopa Mo TpeM HeKOMIUIaHapHbIM BekTopaM. KoopnnHaTel BekTopa,

Ha 4YuCIIO.

BEKTOPOB CKaJIIPHOE MPOMU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOpPaMH, YroJl 6
MEXAY MPSIMOM U MIIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTAMH. Y paBHEHHUE MIOCKOCTH.
I'eomeTpuueckuii cMbIca onpenenuTens 2x2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 3.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
[IpakTuko- MOYJISA)
opueHTHpOBaHHbIe 3a1auM | KooparnHaTHas MI0CKOCTh. BbruncieHne paccTosSHUIM U MIIOMaAeld Ha IUIOCKOCTH.
Ha KoOpAuHAaTHOH | KonmnuecTBEHHBIC PacyeThl 4
IJIOCKOCTH [IpakTrueckoe 3aHsiTHE
Tema 3.4 Coneprkanne yueOHOTO MaTepuasa
Pemenue 3a1a4. | JlekapToBbl KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. ClI0KEHUE U
KoopaunaTsl 1 BEKTOPHI BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEeKTOpa Ha 4uciio. KoMIiaHapHble BEKTOPBI.
CkansgpHoe TMpou3BEACHHE BEKTOpPOB. PasnmokeHume BekTopa MO  TpeM
HEKOMILUIaHapHBIM BekTopaM. [Ipocreiimue 3agaun B koopauHarax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKy TOUKaMH, KOOPJAHHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOpAMHATAX, YrOJ MEXIy BEKTOpaMH, yroyl MEXIy 2
NPsIMOM M TJIOCKOCTBIO, YTOJl MEXKAY MJIOCKOCTSIMU
KontposbHas padota
Paznen 4. 18 OK-01, OK-02,
Crenenun u KOPHH. OK-03, OK-04,
Crenennas pyHKuus OK-05, OK-07
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Tema 4.1
Crenennast ¢yHKIUS, €€
CBOMCTBA

CopneprkaHue yueOHOTO MaTepraa

[TonsiTue KOpPHS N-OM CTENEHU U3 IEUCTBUTENIBHOrO yucia. OyHKOun y = r{& ux
cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU

KombOunupoBanHoe 3aHstue 4
Tema 4.2 Cogepxanue yaeOHOTO MaTepuala
[TpeoOpaszoBanue [IpeoOpazoBanre UpparmoOHAIBHBIX BhIPAKESHUN
BBIP@XCHUI C KOPHSAMHU N- | KoMOMHHPOBAaHHOE 3aHATHE 4
O cTeneHn
Tema 4.3 Coneprkanue yueOHOTo MaTepuaa
CpoiictBa  crenenu ¢ | [ToHsITHE CTENIEHH C JIIOOBIM pallMOHATIBHBIM MOKa3areneM. CTerneHHbIe QYHKIHH, UX
paloOHaIbHBIM U | CBOICTBaA U TrpaduKu
NEHCTBUTENbHBIM KoMOuHMpoBaHHOE 3aHsITHE 2
MIOKa3aTeIsIMU
Tema 4.4 Coneprkanue yueOHOTO MaTepuaa
Pemenue PaBHOCHMIIBHOCTD HppALMOHATIBLHBIX YPABHEHUH U HEPABEHCTB. METOIbI MX PEIICHUS.
HMPPALMOHAIBHBIX Pemenuie nppalioHalbHBIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHMPOBAHHOE 3aHATHE 6
Tewma 4.5 Cogepxanue yaeOHOTO MaTepHrala
Crenenun u KopHU. | Onpenenenue creneHHoil (QyHkuuu. Mcnonb3oBaHHWE €€ CBOMCTB IMPH pEIICHUH
Crenennast GpyHKIHS YpaBHEHUH U HEPABEHCTB 2

KontponbHas pabora
Paznen 5. 18
IHokazaTenbHast
P — OK-01, OK-02,
Tema 5.1 Coneprkanne yueOHOT0O MaTepuaa OK-03, OK-04,

OK-05, OK-07

[Toka3zarenbHast pyHKIWMS,
€€ CBOMCTBA

Crenenb ¢ MMPOU3BOJIbHBIM HGﬁCTBHTeHBHBIM IIOKa3aTCJICM. Onpez[eneHHe

nokaszateiabHON (pyHKIMM, ee CBOMCTBa M rpaduk. 3HAKOMCTBO C NMPHUMEHEHHEM
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nokaszaTesbHOW (yHKIHH. Pemenne moka3zaTtenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-

rpauIeCcKUuM METOJ0M 4
KoMOuHHUpOBaHHOE 3aHATHE
Tema 5.2 Cogepxanue yaeOHOTO MaTepHrala
Pemienne nokxasarenpHbIX | PemieHne moka3aTeNbHBIX YPaBHEHUH METOJOM YPaBHHUBAaHUS —IOKa3aTelei,
YPaBHEHHM U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHM MEPEMEHHOM, (PYHKIIMOHAIBHO-TPAUIECKUM METOIOM.
Pemnienne noka3arenbHbIX HEPABEHCTB 8
[IpakTnueckoe 3aHsTHE
Tema 5.3 Cogepxanue yaeOHOTO MaTepHrala
Cucrembl TOKa3aTeNbHBIX | PelieHne cucTeM mokas3arebHbIX ypaBHEHUIH
ypaBHEHU KoMOuHMpoBaHHOe 3aHsATHE 4
Tema 5.4 Coneprkanne yueOHOTo MaTepuasa
Pemenue 3a1a4. | PemeHre TMoKa3aTeIbHBIX YpPaBHEHUH METOJAOM YpPaBHUBAHMUS TOKa3aTeled u
IToka3zarenbHast QyHKIOUS | METOJOM BBEICHHUS HOBOM IepeMeHHOM. PellieHre moka3areIbHbIX HEPaBCHCTB
Kourposnshas pabota 2
Pazpen 6. Jlorapugmni. 30
Jlorapugmuueckas
GyHkus
Tema 6.1 Coneprkanne yueOHOT0O MaTepuaa
Jlorapudm gucia. | Jlorapudm yncna. JlecCATUUHBIA U HATYPAIbHbINA JOTapr(pMbI, YUCIIO € OK-01, OK-02,
ﬂeCHTI’I‘IHHHV 1 | KoMOMHMPOBAaHHOE 3aHATHE . OK-03, OK-04,
HATypalbHBINA JTOTapU(MBI, OK-05, OK-07
YHCIIO € TIK...
Tema 6.2 CogepxaHue yaeOHOTO MaTepuala
CpoiictBa  norapu¢mos. | CBoiictBa jorapudmoB. Onepanus JorapuGMUpOBaHUSI.
Oneparus Komb6unupoBanHoe 3ansarue 6
Jorapu(MUpPOBaHUS
Tema 6.3 CogepxaHue yaeOHOTO MaTepHrala
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Jlorapudmuaeckas

Jlorapudmuueckas GyHKIHS U €€ CBOKWCTBA

(byHKIHS, €€ CBOWCTBA KoMOuHHUpOBaHHOE 3aHATHE 4
Tema 6.4 Cogepxanue yaeOHOTO MaTepHrala
Pemenne [Toustue morapupmudeckoro ypaBHeHus. Ormnepaus MOTCHIUPOBAaHHUS. 1pu
JIOrapu(pMIICCKHX OCHOBHBIX METOJa pPECIICHHUsS Jorapu(MUUIECKUX ypaBHEHHI: (QYHKIHOHAIBHO-
YPaBHECHUH U HEPABCHCTB | rpadypyeckuii, METOX NOTCHIMPOBAHMS, METOJ BBEJICHHS HOBOI I[EPEMEHHOIA.
Jlorapudmmueckrue HEpaBeHCTBA 8
KoMOuHMpoBaHHOE 3aHsATHE
Tema 6.5 Coneprkanne yueOHOTO MaTepuaa
Cucrembl ANTOPUTM pEIICHUS CHUCTEMbl ypaBHEHHH. PaBHOCHIBLHOCTH JOTapru(MUUYECKUX
Jorapu(GpMUIECKUX YpaBHEHU U HEPABEHCTB
YpaBHEHUI KoMOuHMpoBaHHOe 3aHsATHE 2
Tema 6.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COACPKaAHHe (CoAepPKAHUEe TPHKJIAJTHOTO
Jlorapudmsl B npupoae U | MOAYJIsi)
TEXHHUKE [Ipumenenue norapudma. Jlorapudpmudeckas crupaidb B npupoae. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTrueckoe 3aHsTHE
Tema 6.7 Cogepxanue yaeOHOTO MaTepHrala
Pemenue 3agad. | Jlorapudpmudeckas pyHkuus. Pemenne npoctedmmx orapuMUIecKuX ypaBHEHUH
Jlorapudmst. KontponbHas padota 2
Jlorapudmuaeckas
byHKIHS
Pazgen 7. 46
MHoOrorpaHHuKd W Teja OK-01, OK-02,
Bpamenus OK-03, OK-04,
OK-05, OK-06,
Tema 7.1 Copneprxanue yueOHOTO MaTepuana OK-07

Bepmunsl, pebpa, rpaHu
MHOTOTpaHHHUKA

[TonsitTue mMHOTOrpaHHHMKa. ETO 37€eMEHTHI: BepmIMHBI, pedpa, rpaHu. [[uaronans.
Ceuenue. Bolmykible 1 HEBBITYKJIbIE MHOTOTPAHHUKH
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KoMmOuHHUpOBaHHOE 3aHATHE

Tema 7.2

[Tpusma, ee
COCTABJISIOLIUE, CEYCHHE.
IIpsmMas u  npaBuiIbHas

Copneprkanue yueOHOTO MaTepraa

[onsarue npusmsl. Ee ocHOoBaHust u OokoBble TpaHu. Bricora mpusmel. Ilpsmas u
HakJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

KoMOuHMpoBaHHOE 3aHsATHE

MIPU3MBI
Tema 7.3 Coneprkanue yueOHOT0O MaTepuaa

[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBAa MPSAMOYrOJbHOrO Mapaiencnumnena, kyb. CeucHue
Ceuenue KyOa, | Ky0a, mapasuiesenumeaa

napajuienenunena KombOunupoBanHoe 3aHstue

Tema 7.4 Cogepxanue yaeOHOTO MaTepHrala

[Mupamupa, ee | [lupamuna u ee anementsl. Ceuenne nupamuasl. [IpaBuiibHas nupamuaa. Y cedeHHast

COCTaBJISIIONINE, CEUYCHHE.
[IpaBunbHas  mupamuia.
VYceuennas nupamuaa

nupamua

KoMOuHMpoBaHHOe 3aHsATHE

Tema 7.5

Copneprkanue yueOHOTO MaTepraa

bokoBas u nonnas | [Inomags OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

IIOBEPXHOCTh npu3Mbl, | KoMOMHHpOBAaHHOE 3aHATHE

MIAPaMM/IbI

Tema 7.6 Coneprkanne yueOHOTO MaTepuaa

Cummerpust B KyOe, | CHMMETPHST OTHOCHTEIBHO TOYKH, MPSAMOM, IIOCKOCTH. CHMMETpUS B KyOe,
napajuleJenumnene, napajuielenunese, NpusmMe, MUpamMmuIe

IpU3Me, IUPaMULC KombOunupoBanHoe 3aHstue

Tema 7.7 IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE COepKaHMe (CoAepPKAHNE TPUKJIATHOTO

IIpumepsl cumMeTpuil B

MOIYJIs1)

npodeccun CumMeTpHs B IpUPOJE, apXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 CogepxaHue yaeOHOTO MaTepHrala
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[IpaBuibHbIE

[TonsiTre nmpaBUIbLHOrO MHOTOrpaHHKUKa. CBOMCTBA MPABMIIBHBIX MHOTOIPAaHHUKOB

MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsTHE

CBOMCTBA

Tema 7.9 Cogepxanue yaeOHOTO MaTepHrala

Hunuuap, ero | Hununnp u ero snementsl. CeueHne HMIMHIpa (MapajijieIbHOE OCHOBAHUIO M OCH).

cocraBistromue. Ceuenue

PazBeprka unnmHapa

HUJIMHApA KoMmOuHHUpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Konyc, €ro | MOayJisfl)

cocraBistromue. CeueHue

Konyc u ero anemenTsl. CedeHnune koHyca (apamuieIbHOe OCHOBAHHIO U TIPOXO/ISIIEe

KOHycCa yepes3 BEpLIMHY), KOHUUECKUE ceueHus. PazBepTka KoHyca
KomOunupoBanHoe 3aHstue

Tema 7.11 Coneprkanne yueOHOT0O MaTepuaa

VY ceueHHbIit KOHYC. | YcedeHHBbIH KoHYC. Ero oOpasyromias u BeicoTa. CeueHne yCeueHHOro KOHyca

Ceuenue ycedeHHOro | KomOuHNpOBaHHOE 3aHATHE

KOHyCa

Tema 7.12 Cogepxanue yaeOHOTO MaTepHrala

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacronoxxenue cdepsl U 1iockoctu. CeyeHue mapa,
chepsr

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.13

INousarue 06 00BEMe Tena.
OrHorenne 00BEMOB
MMOTOOHBIX TEIl

CopneprkaHue yueOHOTO MaTepraa

[lonarue 06 ob6weme Tena. OObeM Kyba M HPSIMOYTOJBHOTO MapauiesenuIeaa.
O6bem mpusmbl u  mwmwmHApa. OTHOIIEHHE O0BEMOB TOMOOHBIX — Tell.
I'eomeTpuueckuii cMbIc onpenenuTens 3-ro nopsaka

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.14
O0BEMBI u [UIOIAHA
IMOBEPXHOCTEN TEll

CopneprkaHue yueOHOTO MaTepraa

O06nembl upaMuibl 1 KOHYca. O0beM mrapa. [1nomany moBepXHOCTEH TE

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 7.15 Coneprkanne yueOHOTo MaTepuaa

KoMmOunauun KoMOuHammu reoMeTpuaecKkux Tei

MHOTOTPaHHHKOB M Tel | [IpakTHUYECKOE 3aHATHE 4

BpalieHus

Tema 7.16 Cogepxanue yaeOHOTO MaTepHrala

I'eomerpuueckue Hcnonb3oBanne KOMOMHANWMI MHOTOTPAHHUKOB M TEN BpAIIEHUS B TPAKTHKO-

KOMOHMHAIMY Ha IPAKTUKE | OPMEHTHPOBAHHBIX 3aa4ax
[pakTHYECKOE 3aHATHE 4

Tema 7.17 Coneprkanue yueOHOT0O MaTepuaa

Pemenue 3a1a4. | OOBEMBI U TUIOIIAU TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAILICHUS

Mmuororpanaukn U Tena | KontponbHas pabora 2

BpalieHus

Paznen 8. IlpousBoanas 40

pynxuum, ee

NpUMEHeHHe

Tema 8.1 Coneprkanue yueOHOTo MaTepuaa

IToustue IIPOM3BOJHOMU. | OmpeielicHHe YHCIIOBOM IOCIIEIOBATEILHOCTH U CcIocoObl ee 3amanusa. CBoMCTBa

@opMysibl M IpaBWJIA | YHCIOBBIX TOCienoBaTenbHOCTEH. OmpeneneHue mpenena MocIeI0BaTeIbHOCTH. OK-01. OK-02

nuddepeHupoBanus Belunciienne  mpemenioB  mocieposaTenbHocTed.  Ilpemen  GyHKnMM - Ha 2 OK-0 3’ OK-0 4’
oeckoneunoctu. [lpenen Gpynkunu B Touke. [Ipupamienue aprymenta. [Ipupamenue OK-0 5’ OK-0 6’
¢yHkumu. 3amadd, TNPUBOSIIME K TOHATHIO MpPOu3BOAHOM. Ompenenenue OI’<— 07 ’
IIPOU3BOJHON. ANTOPUTM OTBICKAHUS IIPOU3BOAHOMN
KoMOuHHUpOBaHHOE 3aHATHE

Tema 8.2 Coneprkanne yueOHOTO MaTepuaa

[IpousBonHbIe cymmel, | @opmyiel quddepenimposanus. [Ipasuia nuddepenunpoBanus 6

pasHoCcTH  Tpou3BeleHUs, | KoMOMHUpOBaHHOE 3aHATHE

YacTHOTO

Tema 8.3 Cogepxanue yaeOHOTO MaTepuala
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[IpousBogHbIE
TPUTOHOMETPUUECKHIX
¢byukmuii.  [IpousBogHas
CIIOKHOW (DYyHKIIHH

Onpenenenne cioxkHoi ¢yHkuuu. [IpousBogHas TPUTOHOMETPUUYECKUX (PYHKITUH.
[Tpon3BoHAs CIOKHON (HYyHKIIMH

KoMOuHHUpOBaHHOE 3aHATHE

Tema 8.4

ITonsTue 0
HEMPEPBIBHOCTH (DYHKITUH.
Merton nHTEpBaAIOB

CogepxaHue yaeOHOTO MaTepuala

[onsarue HenpepsiBHON QyHKIMU. CBOMCTBA HepephIBHOHN (QyHKINH. CBA3b MEKIY
HEMPEPhIBHOCThIO U AU (EepeHIupyeMOCTbI0 (YHKIMH B TOUYKE. AJITOPUTM
pelIeHNs HEPAaBEHCTB METOI0M MHTEPBAJIOB

KoMOuHHUpOBaHHOE 3aHATHE

Tema 8.5 Copneprxanue yueOHOTO MaTepuana
I'eomeTpuueckuit u | ['eoMeTpudeckuii CMBICT TPOU3BOAHON (YHKIMM — YIJIOBOH KO3(UIMEHT
¢buznveckuit CMBICII | KacaTeIbHOU K Tpauky (YHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOU K Tpaduky
IIPOU3BOIHOM (GyHKUIMU. AJTOPUTM COCTAaBIICHUS YpaBHEHHS KacaTeNbHOW K TpaduKy (yHKIHUU
y=fx)
KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.6 Copneprxanue yueOHOTO MaTepuana
dusnueckui cMbICIT | DPU3UYECKU (MEXaHMYECKUI) CMBICT HPOM3BOJHOW — MIHOBEHHas CKOPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeCcCHOHATBHBIX [IpakTHyeckoe 3aHsATHE
3aavax
Tema 8.7 Coneprkanue yueOHOT0O MaTepuaa

MOHOTOHHOCTh (PYHKITUH.
Touku s3xcTpEeMyMa

Bospacranne u yObiBaHWe (QyHKIIMHM, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
GyHKIMM 3HAaKy Tpou3BOAHOW. [loHSITHE TMPOU3BOMHON BBICHIETO TOPSIKA,
COOTBETCTBUE 3HAKa BTOPOW MPOU3BOJHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKITMHM Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHUHHUMYM. [IOHSITHE acHMITOTHI, CIIOCOOBI UX
ompezeneHus. AITOPUTM HCCIeNoBaHUS (YHKIIMU W TMOCTPOCHHs ee Tpaduka C
MTOMOIIBIO TPOU3BOAHOMN. JIpoOHO-TMHEHHAs QyHKITUS

KoMmOuHHUpOBaHHOE 3aHATHE
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Tema 8.8
UccnenoBanue GyHKIui 1

CopneprkaHue yueOHOTO MaTepraa

HccnenoBanue QpyHKIMHE HA MOHOTOHHOCTD U IIOCTPOEHUE IPa(hUKOB.

MOCTPOCHUE rPapuKOB 4
KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.9 HambGonbmee u | Conmepxkanue yueOHOTO MaTepuana
HauMEHblIIee 3HaueHus | HaxoxneHne HamOOJBIIET0 M HAWMEHBINETO 3HAYEHWH (YHKIUH, TOCTpOSHUE
byHKIIUN rpaMKOB MHOTOYICHOB C UCIOJIH30BAHMEM allllapaTa MaTEMaTUYECKOro aHaIn3a 2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Haxoxnenue MOYJISA)
ONTUMAJILHOrO pesynbrara | HanMeHnblee u HanOosblee 3HaYeHne (yHKIUN 6
C MOMOILBIO IPOU3BOAHOM | [TpakTHYECKOE 3aHIATHE
B ITPAKTUYECKHX 3a7a9ax
Tewma 8.11 CogepxaHue yueOHOTO MaTepuala
Pemenue 3amay. | @opmysl U nipaBuia auddepenuupoBanus. Uccnegopanue GyHKIMA ¢ TOMOIIBIO
[TponsBonHas ¢pyHKuMH, ee | mpousBoaHOM. Hanbombiiee 1 HauMeHbIIee 3HaYeHUs QYHKIIUN 2
MIPUMEHCHHE Kontponbhas padota
Paznea 9. 14
IlepBooGpa3nasn
byHxkuum, ee
NpUMeHeHue OK-01, OK-02,
Tema 9.1 Copepxanue yueOHOro MaTepuasa OK-03, OK-04,
IlepBooOpa3Hass (yHKUMU. | 3amaua O BOCCTAHOBJICHWH 3aKOHA JBMKEHHS IO M3BECTHOW cKopocTh. IToHsATHE OK-05, OK-06,
ITpaBuna HaXOXJICHHS | UHTerpupoBaHusa. O3HaKOMIJIEHHE C NOHATHUEM MHTErpaja U IMepBOOOpasHO A OK-07
NEepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBSI3b MEpBOOOpa3HONW M €€ MPOU3BOJHOM,
BBIUMCJICHHE TMEepBOOOpa3HOi st maHHOM QyHkmmu. Tabmuma dopmyn s
HaXOXXJCHUS NepBOOOpasHbIX. M3ydueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 9.2

[Imomane KpUBOIMHEUHOU
Tpamnemuu. dopmyna
Hprotona — JleiiOuuma

CopneprkaHue yueOHOTO MaTepraa

33,[[3‘11/1, MNPUBOAAIINEC K IOHATHUIO ONPCACICHHOIO HHTCrpaja — O BBIYHUCIICHHUU

IJIOMIAAM  KPUBOJMHEMHON Tpamenuu, O TMepeMeleHun Touku. [loHsTue

oTpeneN€éHHOro UHTerpana. I'eoMeTpuueckuii U GrU3nYecKuii CMBICT OIIPEICIIEHHOTO

uHTerpaia. ®@opmyna Herotona— JleitOnua 2
KoMOuHMpoBaHHOE 3aHITHE
Tema 9.3 Cogepxanue yaeOHOTO MaTepHrala
Heonpenenennslii u | [ToHsiTHe HEONPENEIIEHHOTO UHTErpaja
OTIpeIeICHHBII HHTETpanbl | KoMOMHUPOBAHHOE 3aHATHE 2
Tema 9.4 Coneprkanne yueOHOT0O MaTepuaa
IlonsTne 00 | T'eoMeTpuUeCcKUil CMBICT OMPEICICHHOTO HHTEerpaia
OTpeCICHHOM HHTerpane | KomOuHUpOBaHHOE 3aHATHE 2
KaK IJIOLIAIN
KPUBOJIMHENHOH TpaNeLyuu
Tema 9.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
OnpeneneHHbld THTETPaJI B | MOAYJIs1)
KU3HU I'eomeTpuyeckuii cMbicil  ompeaeneHHoro wuHterpana. ®dopmyna HerotoHa -
JleitOHuma.
Pemenue 3a1au Ha mpUMEHEHHE WHTETpajia Al BEIYUCICHUS (PU3NUYECKUX BEIMYUH
U IIonaaen 4
[IpakTrueckoe 3aHsTHE
Tema 9.6 Coneprkanne yueOHOTO MaTepuaa
Pemrenue 3a7ad.
[lepBooOpa3nas ¢pyukimu. [IpaBuia HaxoxaeHUs TepBooOpa3HbIX. Ee npuMmenenue
[TepBooOpasnas (pyHKINH,
ee IpUMEHEHNE KonTponbhas pabora
2
Paznen 10. OcHoBbI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
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Tpuronomerpuuyeckue

GyHKun

Tema 10.1 Coneprkanue yueOHOT0O MaTepuaa

Tpuronomerpuueckue Panuannas mepa yria. IloBopoT Touku BOKpYr Hauyana koopauHat. OmpeneneHue

(GYHKIMH TTPOU3BOJILHOTO
yria, ynciia. Paguannas u
rpajycHas Mepa yria

CHHYCa, KOCMHYC4, TAHI'CHCA U KOTAaHT'CHCA. 3HaKu CHHYCa, KOCUHYCA, TAHI'CHCA U
KOTAQHI'CHCA 110 YCTBCPTAM. 3aBHCHMOCTD MCXKAY CHUHYCOM, KOCUHYCOM, TAHIT'CHCOM U
KOTaHT'€HCOM OJIHOT'O M TOI'O K€ yrIJjia

KoMOuHHUpOBaHHOE 3aHATHE

Tema 10.2

OcHoBHBIE
TPUTOHOMETPUUECKUE
TOXIECTBA.

@opMyIIbI IPUBEACHUS

Copneprkanue yueOHOTO MaTepraa

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB O U
- o.. POpMyIIBI IPUBEICHUS

KoMOuHMpoBanHoOe 3aHsTHE

Tema 10.3

Cunyc, KOCHUHYC, TaHTEHC
CYMMBI M Pa3HOCTH [BYX
YTJIOB
Cunyc 51 KOCHHYC
JBOMHOTO yriaa. @opMyiibl

IMMOJIOBUHHOT'O yTI'Jia

Copneprkanue yueOHOTO MaTepraa

Cymma u pa3HOCTh cHHYcOB. CymMma U pa3HOCTh KOCHMHYCOB. CMHYC M KOCHUHYC
nBorHOTO yriaa. ®opmynbsl MoOJIOBHHHOTO yrima. IlpeoOpazoBaHus CyMMBbI
TPUTOHOMETPUUYECKMX (YHKIMH B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
BrlpaxkeHne TpPUTrOHOMETPUYECKMX (YHKIMII dYepe3 TaHINeHC MOJOBUHHOTO
aprymenTa. [IpeoGpa3oBanus mpocTeHIIuX TPUTOHOMETPUYECKIX BBIPAKECHHH

KoMOuHHUpOBaHHOE 3aHATHE

Tema 10.4
OyHKIMU, HUX CBOWCTBA.

CopneprkaHue yueOHOTO MaTepraa

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHUU PyHKIui. YETHOCTh, HEUETHOCTD,

CrniocoOsl 3aJjaHus | mepuoIu4YHOCTh QyHKIMN. CriocoObl 3aanus GyHKIUN

byHKIUI KombOunupoBanHoe 3aHstue

Tema 10.5 Copneprxanue yueOHOTO MaTepuana

Tpuronomerpuueckue O6nacth ompeneneHruss U MHOXKECTBO 3HAYEHUN TPUTOHOMETPUUYECKHUX (PYHKITUH.

(GyHKIMM, WX CBOMCTBA M
rpaduku

YETHOCTD, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETpHUECcKUX GyHKIM. CBOICTBA
u rpaduku QyHKIMH y = oS X, y = sin X, y = tg X, y = ctg X.

OK-05, OK-06,
OK-07
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KoMmOnHUpOBaHHOE 3aHATHE.

Tema 10.6 Coneprkanue yueOHOTO MaTepuaa

ITpeoOpa3oBanue Cxartue 1 pacTshKeHHe Tpa@KOB TPUTOHOMETPUYECKHUX (YHKINH.

rpapuKoB [IpeobpazoBanue rpauKoB TPUTOHOMETPUIECKUX (PYHKLIUI

TPUTOHOMETPHUYECKHUX [IpakTnueckoe 3anaTue

byHKIUI

Tema 10.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Omnucanue MOYJISA)

MIPOU3BOJICTBEHHBIX Hcnonp30BaHre CBOMCTB TPUTOHOMETPUYECKUX (PYHKIHMH B MpodhecCHOHATbHBIX

IPOLECCOB C  TOMOIIBIO
rpaduKoB QyHKIHI

3aJayax

[IpakTrueckoe 3aHsATHE

Tema 10.8 Cogepxanue yaeOHOTO MaTepHrala
OOparnbie OO6parnbie Tpuronomerpuueckue pyHkuun. Mx cBoiicTBa u rpaduxu
TPUTOHOMETPUUECKHE
KoMOuHMpoBaHHOE 3aHATHE
byHKIII
Tema 10.9 Coneprkanne yueOHOTO MaTepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUe tg X = a, ctg x = a. Pemenue

YpaBHEHUs U HEPABEHCTBA

TPUTOHOMETPUIECKUX YpaBHEHUHU OCHOBHBIX TUIIOB: IIPOCTEUIINE
TPUTOHOMCTPUYCCKUC YpPABHCHUSA, CBOAAIINHUCCA K KBaApPaTHBIM, pPCIIACMbIC
pa3iokeHueM Ha MHOXKHUTEIH, OJHOPOTHBIE.

[Ipocrelinine TPUrOHOMETPUUECKHNE HEPABEHCTBA

KoMmOnHHUpOBaHHOE 3aHATHE.

Tewma 10.10 Cogepxanue yaeOHOTO MaTepuala

Cucremsl Cuctembl POCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUM
TPUTOHOMETPUUECKHUX KoMOuHMpoBaHHOE 3aHsATHE

YpaBHEHUU

Tema 10.11 Coneprkanne yueOHOTO MaTepuaa
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Pemenue 3amau. ocnoBbl | [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI W HEPaBEHCTB B TOM YHCIIE C HCIOJb30BaHUEM 2
Tpuronomerpuueckue CBOMCTB (DYHKITHH.
byHKIMN KonTtponbHas pabora
Paznen 11. 8
KomiuiekcHble yncaa
Tema 11.1 Coneprkanue yueOHOT0O MaTepuaa
KommekcHbie uncna [Tonsitue komruiekcHoro 4yucia. ComnpsikeHHbIE KOMIUIEKCHBIE YHUCHa, MOIYJb U
apryMeHT KOMIUIEKCHOro 4ucia. @Popma 3amMcu KOMIUIEKCHOTO — 4YHcla 4
(reomeTpuueckas, TPUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
JEUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
KoMOuHMpoBaHHOE 3aHsATHE
Tema 11.2 Coneprkanue yueOHOTo MaTepuaa
[Ipumenenue BrinonHeHne pacyeToB ¢ HOMOIIbIO KOMIUIEKCHBIX 4rcen. [Ipumeps! ncnoab3oBaHus
KOMIUIEKCHBIX YHCe KOMIUIEKCHBIX YHCE 4
[IpakTrueckoe 3aHsATHE
Pazpnen 12. 10
MHuoxkecTBa. JJIeMeHTbI
Teopuu rpados
Tema 12.1 Coneprkanne yueOHOTO MaTepuaa
MmuoxecTBa [Tonsitue MuoxkectBa. [TogmMHuoXkecTBO. Onepanuu ¢ MHOKECTBAMH
KoMOuHMpoBaHHOE 3aHATHE 2
Tema 12.2 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepPKAHNE TPUKJIAJTHOTO
Onepanuu ¢ MHOXKECTBaMHU | MOAYJIs1)
Omnepainuu ¢ MHOKeCTBaMHU. PernieHre npukiagHbixX 3a1a4
[pakTHYECKOE 3aHATHE 2

Tema 12.3
I'pader

Conepxanue yueOHOTO MaTepuaia

[onsarue rpada. CBsa3ublii rpad, 1epeBo, LUK rpad Ha MIOCKOCTH
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[IpakTrueckas pabota

Tema 12.4
Pemrenue 3a7ady.

MmuoxectBa, ['pappl u ux

Copneprkanue yueOHOTO MaTepraa

Onepaunu ¢ MHOXecTBaMH. OnucaHue peajlbHbIX CUTYalLMi C TOMOLIbI0 MHOKECTB.
[Ipumenenue rpadoB K pelICHHUIO 3a/1a4

pUMEHEHHE KontponbHas pabora 2
Pazgen 13. DaeMeHTHI 26
KOMOUHATOPUKH,
CTATHCTUKH W TEOPUH
BepOsAATHOCTEM
Tema 13.1 Cogepxanue yaeOHOTO MaTepuala
OcHoBHBIE noHAaTHs | [lepectaHOBKH, pa3MeLIEHUs, COUETAHUS.
KOMOMHATOPHUKHU 4
KoMmOnHHUpOBaHHOE 3aHATHE.
Tema 13.2 Coneprkanue yueOHOTo MaTepuaa
CobpbiTHE, BEpPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYyMMbI COOBITHH.
coOpitha.  CnokeHue M | YCIOBHAas BEPOSTHOCTh. 3aBHCHMBIC U HE3aBUCHMBIC COOBITHS. TeopeMsl 0 OK-01, OK-02,
YMHOKE€HHUE BEPOATHOCTEN | BEPOSTHOCTH MIPOU3BEACHUS COOBITHIA. OK-03, OK-04,
4 OK-05, OK-07
KomOunupoBanHoe 3aHstue
Tema 13.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
BepositHOCTB B | MOYJISA)
po¢eCCHOHATBHBIX OTHOCHUTENBHAST YacTOTa COOBITHSA, CBOMCTBO €€ ycToWumBOoCTH. CTaTHCTHYECKOE
3a1auax omnpezeneHue BepossTHOCTU. O1leHKa BEPOSTHOCTU COOBITHS
[IpakTrueckoe 3aHsATHE 4
Tema 13.4 Cogepxanue yaeOHOTO MaTepuala
JuckperHasd  ciydvaiiHas | Buael ciiydaiiHbIX BenmduH. OmpenencHUue TUCKPETHON CIydalHOW BEJTUYHHEIL.
BEJINYMHA, 3aKOH €¢ | 3aKOH pacHpeAesieHus] JUCKPETHOM CIy4allHOW BeIW4MHBL. Ee 4uciioBble
pacnpeneneHus XapaKTePUCTUKU 4

KoMOuHMpoBaHHOE 3aHATHE
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Tema 13.5 Coneprkanne yueOHOTo MaTepuaa
3agaun  mareMatudeckod | Bapmammonssrii  psin.  [lomwrom wdwactor w  rucrorpamma. CTaTHCTHUYECKHE
CTaTUCTHUKH XapaKTEPUCTUKH psiAa HAOII0AaeMBbIX TaHHBIX
KomOunupoBanHoe 3aHstue
4
Tema 13.6 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepPKAHNE TPUKJIAJTHOTO
CocraBieHue TaOIUIl U | MOAYJISA)
JMarpaMM Ha MPaKTHKe [lepBuyHas 0O6paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe UX MpeacTaBICHUE.
HaxoneHne cpeiHuX XapakTepUCTHK, HaOII0JaeMbIX TaHHBIX
[pakTHYECKOE 3aHATHE 4
Tema 13.7 Cogepxanue yaeOHOTO MaTepuala
Pewenue 3ana4u. OneMeHTsl | DneMeHThl KOMOMHATOpUKU. CoOOBITHE, BEPOSATHOCTH COObITHS. CIOXKEHHE W
KOMOMHATOPHKH, YMHOXCHHE BEPOSATHOCTEH
CTaTUCTHMKM ¥ Teopuu | KontpoabHas pabora 2
BEPOATHOCTEM
Paznen 14. YpaBHeHnus u 28
HEpPaBEeHCTBA
Tema 14.1 Cogepxanue yaeOHOTO MaTepHrala
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD ypaBHEHUI M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHM U HEPABEHCTB. | paBHOCWIIBHBIX MIEPEX0/ax B YPaBHEHUSIX U HepaBeHCTBaX. OOIINEe METO bl PEIICHHS OK-01. OK-02
OOmue MeToAbl pelIeHUsT | ypaBHEHHI: MEPeXoJ OT pPaBEHCTBa (YHKIMA K PABEHCTBY apryMEHTOB IS 4 OK-03, OK-04,
MOHOTOHHBIX (DYHKIIMH, METOJI pa3JI0kKEHHUs Ha MHOKUTENN, METO/] BBEJICHUS] HOBOM OK- 0 5’ OK- 0 6’
HepeMEHHOM, ()YHKIHOHATLHO-TPaQUIECKUM METOT i OI,< 07 e
KombOunupoBanHoe 3aHstue ]
Tewma 14.2 CogepxaHue yaeOHOTO MaTepHrala
I'paduueckuit meToz | OO1ue MEeTo bl pelIeHUs] HEPABEHCTB: MEPEX0/] OT CPaBHEHUS 3HAYCHUN (PyHKIUH K
peLeHus YPaBHEHMH, | CpaBHEHHIO 3HAYEHUI apryMEHTOB JIJISl MOHOTOHHBIX (D)YHKIIHIA, METO/I HHTEPBAJIOB,
HEpPaBEHCTB byHKIMOHaTBHO-Tpaduueckuiit Mmeto. ['padudecknii MeTos pemeHusl ypaBHCHUN 1
HEpPaBEHCTB 4
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KoMmOuHHUpOBaHHOE 3aHATHE

Tema 14.3
YpaBHEHUs 1 HEPABEHCTBA

Copneprkanue yueOHOTO MaTepraa

Onpenenenne moxayns. Packpeitue Moaynst mno omnpeneneHuro. Ilpocreiimue

C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0B B
ONpEJIETICHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOJIyJIEM 4
KoMOuHMpoBaHHOE 3aHITHE
Tema 14.4 Copneprxanue yueOHOTO MaTepuana
VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiime ypaBHeHHS W HEPABEHCTBA C ITAPAMETPOM
C mapameTpaMu Komb6unupoBanHoe 3ansarue 6
Tema 14.5 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHHe (CoAepPKAHUEe TPHKJIATHOTO
CocraBiieHHEe W pELICHUE | MOAYJIA)
npodecCHOHANBHBIX 3a/1au | PerieHne TeKCTOBBIX 3a71a4 NPO()ECCHOHATBHOTO COICPIKAHMUS
C MIOMOILBIO YPABHEHUN [TpakTHueckue 3aHATHS 8
Tema 14.6 Coneprkanne yueOHOTo MaTepuasa
Pemenue 3amay4. | O0mme METoAbl PElICHUsI YpaBHEHUW. YPaBHEHHS W HEPABEHCTBA C MOJIYJIEM H C
VYpaBHEHHS U HEPABEHCTBA | MapaMeTpamMu
[IpakTnueckoe 3aHsTHE 2
IIpomeskyTounas arrectauus (JK3aMeH) 6
Bcero: | 340
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3. YcaoBus peajim3anMu NporpamMMbl 001e00pa3oBarebHON AU CIUTITHHbI

3.1. lng peanu3anuu NporpaMmbl JUCHHUILIMHBI J0/LKHBI OBITh MPEIyCMOTPEHBI CJeAYyIoIne
crnenuajbHble MOMeIeHHs :

Peanu3arus mporpaMMbl JUCITUIUIMHBI TPEOYET HATHMYNS yIeOHOr0 KaOMHETa MAaTeMATHKH.
O6opynoBaHue yueOHOTO KaOHeTa:

- MOCA/IOYHBIC MECTa MO KOJUYECTBY O0yUaAIONTUXCS;

- pabodee MecTO MPeroIaBaTelIs;

- KOMIUIEKT y4eOHO-HArJISTHBIX TTOCOOHIA;

- KOMIIJICKT BHGKTpOHHBIX BI/II[GOMaTepI/Ia.HOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- mpoeCCHOHAIBHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepHalbl SK3aMeHa.

TexHudeckue cpeacTBa OOyUICHHS:

- IEPCOHAIBHBIA KOMITBIOTEP C JIMIICH3UOHHBIM IPOTPAMMHBIM 00ECIICUCHUEM;

- POEKTOP C IKPAHOM.

3.2. UndopmauymuoHHoe obecneueHmne obyyeHun

CtpykTypa y4eOHO-METOIMYECKOTr0 KOMIUIEKCa Y4eOHOM JUCHMIUTMHBI «MareMaTukay
BKJIIOYAET B ce0s1 CIIETYIONIIE KOMIIOHEHTHI:

- denepanbHBIi KOMIIOHEHT TOCYJApCTBEHHOTO CTaHaapra obOmiero oOpazoBaHusi (B peil.
[Tpukaza Munobpuayku P® ot 31.08.2004 Ne 320, ot 19.10.2020 Ne 427);

- enepabHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus o cnenuanbHocTH 38.02.03 OnepanmoHHas e TENbHOCTh B IOTUCTHKE;
- mpuMepHas nporpamma no marematuku bammakosa M. U. u Jlykankuna A. I'. .
- Komus y4e0HOro IJIaHa;
- pabouas mporpamma 00111e00pa30BaTEIHLHON YUECOHON TUCIUTIIIMHBI «MaTreMaTrukay,
- KaJIeHJapHO-TEeMaTHIeCKOe TIAaHUPOBAHKE 110 AUCIUTUTHHE «MaTeMaTHuKay;
- 3a/1aHUA U1 KOHTPOJIbHON PabOTHI.
3.3. UndopmanuonHoe odecniedeHne 00yueHust
IlepeyeHb pekOMeHyeMbIX Y4eOHBIX U3IaHUI, JONOJHUTEILHON JIUTEPATYPbI
OCHOBHBIE UICTOYHUKH:
bammvakos M.M. MaremaTtuka. Y4ueOHUK U1si 00y4YalOIMMUXCS B YUPEIKICHUIX HAYATBHOTO U CPEAHETO
npodeccnonanbHoOro 00pasoBanus. M.: M3narensckuit ieHTp “Axanemus’”, 2013.
bammvakos M.M. MaremaTtuka. 3agaqHuK 1151 00yUYaIOIMIUXCS B YIPEKICHUAX HAYAIBHOTO U
cpenHero npodeccruoHanbHOro oobpazoBanus. M.: M3natenbckuii nentp “Axanemus’, 2013.
bammvakos M.M. MaremaTtuka. COOpHUK 3a1a4 /sl 00yYarOIIMXCS B YUPEKICHUSIX HAYAIBHOTO U
cpenHero npodeccruoHanbHOro oobpazoBanus. M.: M3natenbckuii neHtp “Axanemus’, 2013.
Amumos L. A. u ap. AnreOpa u Havana ananu3a. 10 -11 k1. 001meo0pa3oBaTEIbHBIX YUPSKICHHN —
M. Ilpocsemenue, 2012.
Aranacsa JI.C. u ap. ['eomerpus. 10 -11 k1. 00mieoOpazoBaTebHBIX YUpESKISHUH — M.:
[Ipocsemenue, 2009.
JlonIoTHUTEThbHBIE UCTOYHHKHU:
Kommoropos A.H. u np. Anrebpa n Hadana ananuza. 10 (11) k1. o6meodpa3oBaTelbHBIX
yupexnaenuii — M.: IIpocsemenue, 2008.
Mopnkoud A. I'. AnreOpa 1 Hayaima Maremarudeckoro aHanm3a. 10-11 k1. YueOHUK U 3aJa9HUK
IUISL yJaruxcs: o01eo0pa3oBaTeNbHbIX YUpexkaeHui. - M.: Muemo3suna, 2013.
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[Toropenos A. B. I'eometpust 10-11 1. o6mieoOpa3zoBarenbHbIX yupexaenud - M.: [Ipocsenienue,
2009.

COOpHUK 3aaHUi ISl IOATOTOBKY M IPOBEJICHNS MUCHMEHHOTO SK3aMEeHa 110 MaTeMaTuKe, anredpe
1 Havanam aHanuza. 11 k. Jlopodees I'.B. u n1p. — M.: JIpoda, 2008.

EI'D 2013. Marematuka. Temaruueckuid cOopHuk 3amanuil. Ilon pen. CemenoBa A.JL., SmeHko
W.B. - M.: 3narenbctBo “HarmonansHoe oOpasoBanue”, 2012.

Cemenko E.A. Temarnueckuii cOOpHHK 3agaHuil Juist moaroToBku K EI'D mo matematuke. 10-11 k.
M.: Benrana-I'pag, 2012.

HNuTepHeT-pecypesbl

www. fcior. edu. ru (MapOpManmoHHbIe, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MAaTepHAIIBI).

www. school-collection. edu. ru (Egunas komtekiun nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
http://www.exponenta.ru/educat/links/l _educ.asp#0 — Ilone3Hble CCHUIKM Ha CATHl MaTeMaTHYECKOM
1 00pa30BaTEIbHOM HANPAaBICHHOCTH: Y 4eOHbIE MaTEpUaIIbl, TECTHI

http://www.fxyz.ru/ - UnTepakTUBHBIN CLIPAaBOYHUK (POPMYJI U CBEACHHUS 110 anredpe, TPUTOHOMETPHUH,
reoMeTpuu, (hu3uKe.

http://maths.yfal.ru - CnpaBouHUK COIEpKUT MaTepuaia Mo Maremaruke (apudmernka, anreodpa,
reOMETpHS], TPUTOHOMETPH).

allmatematika.ru - OcHOoBHBIE (POPMYJIBI 1O aNredpe U TeOMETPUH: TOKIECTBEHHBIE Pe0Opa30BaHMs,
HPOTPECCHH, TPOU3BOIHAS, CTEPEOMETPHS U TIPOH.

http://mathsun.ru/ — Mcropus maremaTuku. buorpaduu Benukux MareMaTHKOB.

http://reshuege.ru/ - 6ank 3aganuii B hopme EI'D

http://fizmatika-spt.my1l.ru/ - mepcoHanbpHbBII caiiT npenonaBarenei ¢usuku u maremaruku CIIT
«Ctpoutenby
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http://www.alleng.ru/d/math/math368.htm
http://www.alleng.ru/d/math/math368.htm
http://www.alleng.ru/d/math/math1249.htm
http://www.alleng.ru/d/math/math1249.htm
http://www.exponenta.ru/educat/links/l_educ.asp#0
http://www.fxyz.ru/
http://maths.yfa1.ru/
http://allmatematika.ru/
http://mathsun.ru/
http://reshuege.ru/
http://fizmatika-spt.my1.ru/

4. KOHTpPOJIb U OLleHKA Pe3yJibTATOB 0CBOCHHUSA 00111€00Pa30BaATeILHOM U CIIUIIINHbI

KoHTpoJIb M 0OlleHKAa Pe3yIbTaTOB OCBOCHUS 00IIe00pa30BaTENbHOMN AUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCIUILTHHAPHBIC PE3YIIbTaThl, HATIPABJICHHBIC Ha
dbopmupoBaHKe 00X U TPOPECCHOHAIBHBIX KOMIIETEHITUI 110 pa3/iesiaM U TeMaM COJIep)KaHus Y4eOHOro MaTepurara.

Oomas/npodeccnoHaNTbHAA KOMIIETCHIUS Pasznen/Tema THun oeHOYHBIX MEPONPUATHHA
OK 01. Beibupath criocoOsI pemieHus 3a1aq P 1, Tema 1.1, 1.2, 1.3 I-0/c?, 1.4, 1.5, 1.6 TectupoBanue
npohecCHOHATBHOM eATeTbHOCTH P2, Temst 2.1,2.2,2.3,2.4,2.5 Il-0/c, 2.6 Y CTHBIH onpoc

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

MPUMEHUTETBHO MartemaTuyeckuii TUKTAHT
P4, Temsr 4.1,4.2,43,4.4,45,4.6,4.7 [T-o/c, 4.8, 4.9, 4.10,
K paSJ'II/ILIHI)IM KOHTCKCTaM 4 1 1 I/IHI[I/IBI/II[yaJ'IBHaH CaAMOCTOATCIIbHAs
P 5, Tempr 5.1, 5.2 pabora
P 6, Tembi 6.1, 6.2, 63, 6.4,6.5,6.6,6.7-0/c, 6.8,69,6.10 | 1IPCACTABICHAC PE3yIIbTATOB
M-o/c. 6.11 MPAKTUIECKUX PadoT
P 7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 T1-0/c,7.8,7.9, 7.10 3ammTa TBOpUCCKUX padoT
M-o/c, 7.11,7.12, 7.13, 7.14, 7.15,7.16, 7.17 3aiuTa HHAMBUAYANBHBIX IPOCKTOB
P8, Tems 8.1, 8.2, 8.3,8.4,8.5,8.6 Kontpornbras pabora
P 9 TCMBI 9 1 9 2 9 3 9 4 9 5 BBIHOJ'IHCHI/IC OK3aMCHAIITMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3azianni
P11, Temsr 11.1, 11.2, 11.3 TI-o/c, 11.4, 11.5, 11.6 TT-o/c,
11.7

P12, Tems 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6
OK 02. Mcnons3oBath coBpeMennbie cpeactea | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 TectupoBanue

TIONCKA, aHATM3a ¥ MHTEPIIPETAINN P2, Temni 2.1,2.2,2.3,2.4,2.5 Il-0/c, 2.6 Y CTHBIH onpoc

P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 MaTeMaTHICCKHi HKTaHT
P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 Tl-o/c, 4.8, 4.9, 4.10,

4.11

nHpopManuu, 1 ”HOOPMAITMOHHBIC

3 [MpogheccuoHanbHoe-opueHMUPOBAHHOE COOepHaHUe
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TEXHOJIOTUH JIJIsl BBIITOJIHEHUS 33124
npodeccuoHaNbHO 1eATeNbHOCTH

P5, Tempr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
II-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1, 11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

WupuBuyanpHas CAaMOCTOSATEIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX PaboT

3amuTa WHAUBUTy ATbHBIX TIPOEKTOB
KonrtponsHas pabora

BrImonHeHue sK3aMeHaIMOHHBIX
3aJaHuN

OK 03. IlmanupoBath U peaan30BbIBATh
coOCTBEeHHOE MTpo(hecCHOHABHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATENBCKYIO ICSTEIIEHOCTD B
npodeccuoHabHOU cepe, UCIoIb30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTHU B
Pa3IMYHBIX KU3HCHHBIX CUTYaIUX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Tempr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-0/c, 13.6

TectupoBanue

YceTHBII onpoc

MatemaTuyeckuii JUKTAHT
WNHnuBuayanpHas CaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX PaboT

3amuTa UHAUBUAYATbHBIX IPOEKTOB
KonrtponsHas pabora

Brinonnenue s3x3aMeHaMOHHBIX
3aJaHuN
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P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

OK 04. Db dexTrBHO B3aUMOACHCTBOBATH U
paboTaTh B KOJUIEKTUBE H KOMaH]Ie

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o0/c, 6.8, 6.9, 6.10
II-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-0/c,7.8,7.9, 7.10
I-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,94,9.5

TectupoBanue

VYcrHbIii onpoc

MareMaTudecKkuii JUKTAHT
NHnuBuayanbHas caMOCTOSITENIbHAS
pabora

IIpencrasnenue pe3ybTaToB
MPaKTHYECKUX padoT

3ammTa TBOPYECKUX paboT

3amura HHAUBUAYAJbHBIX ITIPOCKTOB

KontponpHas padota
Brimonnenune 3K3aMCHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ajaHui
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 05. Ocy1iecTBisTh YCTHYIO U P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

MUCbMEHHYI0 KOMMYHUKAIIUIO Ha
roCyIapCTBEHHOM s3bIKe Poccuiickon
denepanuu ¢ yueToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temrsr 5.1, 5.2

P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

YceTHBII onpoc

MareMaTudeckuii JUKTAHT
NunuBuayanpHas caMOCTOATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX padoT

3ammTa TBOPYECKUX paboT

3amura HHAUBUAYAJIbHBIX ITIPOCKTOB

KonrtponsHas pabora
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P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10
II-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 I1-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6P 9, Temb1
9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

Brmmonnenue 3x3aMeHanOHHBIX
3aJaHuN

OK 06. IIposBasTh Tpak1aHCKO-

MMaTPUOTUYECKYIO TTO3ULIUIO, IEMOHCTPUPOBATH

OCO3HAHHOC ITOBCACHHUEC HA OCHOBC
TPaAUIUOHHBIX OGH.[G‘IGJIOBG‘-IGCKI/IX
HGHHOCTeﬁ, B TOM YHUCJIC C YUCTOM
rapMoHu3anu MEXHAIIMOHAJIBHBIX U

MEXPETUTHO3HbIX OTHOIIEHUN, TPUMEHSATh
CTaH/IapPThl aHTUKOPPYILIUOHHOTO TTOBE/ICHUS

P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10

II-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
I-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

TectupoBanue

YceTHBII onpoc

MareMaTudeckuii JUKTAHT
NunuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX padoT

3ammTa TBOPYECKUX pabOT

3amuTa HHAUBUIyalIbHBIX TIPOEKTOB
KonTtponsHas pabora
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Brmmonnenue 3x3aMeHanOHHBIX
3aJaHuN

OK 07. ConeiicTBOBaTh COXpAHEHUIO
OKpYKAaroIIeH CPeJibl, pecypcocOepexeHHIO,
MPUMEHSITh 3HaHHs 00 U3MEHEHUH KIIMMAaTa,
MIPUHIIMAITBI OEPEKITUBOTO MPOU3BOJICTBA,

3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BHIYANHBIX
CUTYaIUAX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10
II-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-0/c,7.8,7.9, 7.10
I-o/c, 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

TectupoBanue

YceTHBII onpoc

MareMaTudecKkuii JUKTAHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX padoT

3ammTa TBOPYECKUX pabOT

3amuTa HHAUBUIyalIbHBIX TIPOEKTOB
KonrtponsHas pabora

Brinonnenune s3x3aMeHaMOHHBIX
3aaHuil
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