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Pabouas mporpamMma o611eo6pa3oBaTeIbHON AUCHUNIINHEL MaTeMaTHKa ABIISETCS
YacTbl0  OPOrpaMMbl  IIOATOTOBKM  CHEMAIUCTOB  CPENHEr0  3B€HA IO
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o6Imeo0pa3oBaTeIbHOM OUCHHUILUIMHBI MareMaTuka (0a30BBIH YpPOBEHb) LA
npodeccHoHATBHBIX 00pa30BaTENbHEIX OpraHu3anui, yteepxiaeHHod OIBLOY
JTTIO HUPIIO (mpotokoa Ne 14 ot «30» Hos6ps 2022 r.). .
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1. OO0was xapakTepucTuKa padoueil nporpamMmsbl 0011e00pa3oBaTe/JbHOMI
AucHUIIUHBI « MaTemaTHKa»

1.1. MecTo aMcCUMILUIMHBI B CTPYKType mnpodeccuoHaabHOi oOpa3oBaTebHOMN
nporpammsbl CIIO:

Oo6meoOpazoBaTenbHAS TUCIMILTHHA «MaTeMaTHKa» ABIAETCA 0053aT€NBHON YaCThIO
00mIe00pa3oBaTENPHOTO IHUKIA 00pa30BaTENIbHOW MPOTpaMMbl B co0TBEeTCTBHH ¢ PI'OC
cenuanbHOCTH 23.02.06 TexHH4YecKas SKCIUTyaTalMs MOJBMKHOTO COCTAaBa KEIE3HBIX
JOPOT (BarOHBI).

1.2. Henn u nanupyemMble pe3y/bTaTbl 0CBOECHHS AUCLHUIIMHDI:

1.2.1. Ileab AMCUMILIMHBI
Copep:xxanuie mpoTpaMMbl  OOTIEOOPA30BATEIIFHON TUCIUTUIHHBL «MaTeMaTHKa

HampaBJICHO HAa AOCTUKCHUC PC3YJIbTATOB €C HM3YUCHUA B COOTBCTCTBUH C Tpe6OBaHI/I$IMI/I

OI'OC COO ¢ yuetom npodeccuonanpHom HanpasiaeHHoctu OI'OC CIIO.

1.2.2. IlnaHupyemble pe3y/ibTaTbl 0CBOeHHs 0011e00pa30BaTe/IbHON JUCHUILTUHbI B
cootBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco060¢e 3HaYeHHE AUCUUTUIMHA UMeeT ipu popmupoBannu U passutuu OK 01,0K

02, OK 03, OK 04, OK 05, OK 06, OK 07 n IIK 3.1



O0uHe KOMIIeTeH A

Ilnanupyemsbie p

€3YJIbTATHI 00yUeHHs

Oo0mue

AMcHUuNINHAPHBIE

OK 01 BriGupats criocoOsl
peLieHus 3a1a4
pod)eCCHOHANTbHOM
NesTeIbHOCTH
MPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH MAacTepCTBa,
Tpyaoodue;
- TOTOBHOCTH K aKTUBHOM AESITEIbHOCTH TEXHOJOTHUECKOH U
COLIMAJIbHON HAIPABIEHHOCTH, CITOCOOHOCTh MHUIMHPOBATD,
MIAHUPOBATh W CAMOCTOSITEJIbHO — BBITIOJNHSATH  TaKYHO
NesITeIbHOCTD;
- UHTEpEC K pPa3MYHbIM
NesITeIbHOCTH,
OBjaneHre YHUBEPCATbHBIMU YUeOHBIMU TTO3HABATEbHBIMHU
NENCTBUSIMMU:
a) 0a30BbIE JIOTHYECKHE NEHCTBUS:
- CaMOCTOSITENIbHO (OPMyJIUPOBAaTH M aKTYaJIU3HPOBATH
npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYLIECTBEHHBIA MPU3HAK WM OCHOBAHHS
TS CpaBHEHMSI, KJIacCU(pUKauu U 0000IIeHHS,
- ONpEeNeNATb LN ACSITebHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU UX JOCTUKCHUS,

BBISIBJISITH ~ 3aKOHOMEPHOCTH U
pPacCMaTPUBAEMBIX SIBJICHHSIX,

chepam  TpodheCCHOHATILHOM

MPOTUBOpPEYUsT B

BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH,
COOTBETCTBUE PpE3YyJbTATOB LEJAM, OLEHUBATH PHUCKHU
[MOCNIeICTBUM ASATEILHOCTH,

pa3BUBAaTb KPEATMBHOE MBILLJIEHHE TIPU  PELICHUH

PKU3HEHHBIX TpobyieM
0) Oa30BbIe UCCITEIOBATENIbCKIE EHCTBUS:
BJaZeThb HaBbIKaMH  y4e0HO-HUCCIIENOBATENbCKOW U
MPOEKTHOH NEeSITeTbHOCTH, HAaBbIKAMHU pa3pereHust mpodieMm;
BBISIBIISITh ~ MPUYMHHO-CIIEAICTBEHHBIE  CBSI3U U]
AKTYaJM3HPOBATD 33144y, BBIIBUIATh TUIIOTE3Y €€ PElIeHHs],

-BJIAJIETh METOIAMH JIOKA3aTeNbCTB, AJITOPUTMAMH PEIIEHUS
3amad; yMeHue popMyIMpoBaTh ONPEAETICHHsI, aKCHOMBI U
TEOPEMBI, MPUMEHSTh UX, IPOBOIUTH OKA3aTEIbHbBIE
PACCY’KAEHHUS B XO/I€ PELICHHUS 3a/1a4;

- YMETb ONEPUPOBATh MOHATUSIMU: CTENICHb YHCIIA, JJorapudm
YICIIa; YMEHHE BBIMOJHSITH BHIUNCIICHUE 3HAUSCHUN U
npeoOpa3oBaHus BEIPAKEHHUH CO CTETIEHSIMU U Jiorapudmamu,
npeoOpazoBaHus APOOHO-PALTMOHABHBIX BBIPAKECHHIA,

- YMETb ONEPUPOBATh MOHATUSIMU: PALIOHAJIbHBIE,
UppalMOHAJIbHBIE, TOKA3aTEIbHBIE, CTETICHHBIE,
norapuMUUECKUE, TPUTOHOMETPUIECKUE YPABHEHHS U
HEPaBEHCTBA, X CHCTEMBI,

- YMETb ONEPUPOBATh MOHATUSAMU: (PYHKIUS, HEMPEPbIBHAS
(byHKIMA, TPOU3BOAHASL, IEpBOOOPA3HAs, ONPEAETICHHBIH
WHTErPaT;, yMETh HAXOIUTh MPOU3BOAHBIC HJIEMEHTAPHBIX
(byHKIMI, UCTIONB3YsI CIIPABOYHbIE MAaTEPHAIIBL, UCCIIEIOBATD B
MPOCTEHIINX Cy4asix PyHKLHUN Ha MOHOTOHHOCTD, HAXOJUTh
HanOOJbIINE N HAMMEHBIINE 3HAYeHNsT (PYHKINN, CTPOUTD
rpad K MHOTOUYJIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOTO aHAIN3a, IPUMEHSTh IPONU3BOIHYIO MPU
peLIeHny 3a7a4 Ha ABIDKEHHE, pelaTh MPakTUKO-
OPUEHTHUPOBAHHBIE 33/1a4H HA HANOONBIINE U HAMMEHBIINE
3HaYEHMsI, HA HAXOXKJIEHHE My TH, CKOPOCTH U YCKOPEHUS,

- YMETb ONEPUPOBATH MOHATUSIMH: pallMOHAIbHAsT (yHKIIHS,
nokaszarebHast QYHKINSA, CTeTIeHHast (QyHKIIHS,
norapudmmueckast GyHKLIUS, TPUTOHOMETpHUYECKHE (yHKIIHH,
oOpaTHbIe PYHKUNHN, YMEHHE CTPOUTD TPaPHKH U3yUEHHBIX
(byHKUIMIH, HCTIONB30BaTh rpapKy MPU H3YUEHUH MPOLIECCOB U
3aBHCUMOCTEH, MPH PELICHUHU 33134 U3 JIPYTUX yIeOHBIX




HaXOAMTb  apryMEHTbl  JJid  J0Ka3aTelIbCTBA  CBOUX
YTBEPKIEHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELISHUS;
AQHAJIM3UPOBATh MOJYYECHHBbIE B XOAE pELIeHUs 3a1adu
pe3yJIbTaThl, KPUTUYECKH OLIEHMBATb HMX JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

yMETb IMEPEeHOCUTh 3HaHHUA B II03HABATEJIbHYIO
MPAKTUYECKYI0 OOJIACTH KU3HENEATEIbHOCTH,

yMETb WHTErpUpPOBaTh 3HAHUS M3 Pa3HbIX MpPEIMETHBIX
oOuacrelii;

BBIIBUTaTb HOBBIE MHJIEH,
MOJXObl U PELIEHMUS,

U CIIOCOOHOCTh WX HCIIONB30BAaHHUS B IIO3HABATEIBHOH H
COLIMAJIBHON MPAKTUKE

- )51

npeajaratbe  OpUriHAJbHBIC

MPEIMETOB M 337a4 M3 PealbHOM KU3HH, BbIpaXaTh (opMyIaMu
3aBHCHMOCTH MEKAY BEJINYHHAMY,

- YMETh peIaTh TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, JOJH U YaCTH, Ha ABMKEHHUE, padOTy, CTOUMOCTh
TOBApPOB U YCIYT, HAJIOTH, 3a/1a41 U3 OOJIACTH yIPaBJICHUS
JTMYHBIMU M CEMEHHBIMU (PUHAHCAMU ); COCTABJIATH BBIPAKEHHUS,
VpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 331a4H,
HCCIIEIOBATH MOJYUYEHHOE PEIIEHIE U OLIEHIBATD
MPaBAONIONO0OHOCTD PE3yJIbTATOB,

- YMETb ONEPUPOBATh MOHATUSIMU: CpeHee apu(pMeTnieckoe,
MenraHa, HanOoJbllee 1 HAMMEHbIIee 3HAYSHUs, pa3Max,
HCTIepCHsl, CTAHAAPTHOE OTKJIIOHEHHE YHCIIOBOro Habopa, yMeTh
W3BJIEKaTh, HHTEPIPETUPOBATh HH(POPMALIHIO, IPEICTABICHHYIO B
TabMuIax, Ha AUarpammax, rpadukax, OTPakaroIly0 CBOHCTBA
peabHBIX MPOLIECCOB H SIBJICHUHN; PEACTABIATL HHPOPMALIUIO C
MOMOIIBIO TAOJIHI U TUArpaMM; UCCIEN0BATh CTATUCTHUECKHE
MaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpadpUuecKuX METOIOB U
5JIEKTPOHHBIX CPENICTB,;

- YMETb ONEPUPOBATH MOHATUSMHU: CIIyYalHBINA OMBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTD CIYYaHHOTO COOBITHS, YMEHHIE BBIYUCIISATD
BEPOSITHOCTD C MCIIOJIb30BAaHHEM TPaQHUECKUX METOAOB,;
NPUMEHSTH (POPMYJIBI CIIOJKEHUSI U YMHOXKEHHS BEPOSTHOCTEM,
KOMOWHATOpPHBIE (HaKThI U POPMYJIBI IPU PEIICHUH 33/1aY,
OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIT, 3HAKOMCTBO CO
CJIydaliHbIMHU BEJTMUMHAMM, YMEHNE PUBOAUTD TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBLINX YHCEN B IPUPOAHBIX U
0OLIeCTBEHHBIX SIBJICHUSX

- YMETb ONEPUPOBATH MOHATUSMU: TOUKA, TPSMAs, MIIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN yTOJ, CKPEIIHBAIOLIUECS MIPSMBIE,
MapaIeNIbHOCTD U MEPIIEHANKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXKAY MPSMBIMHU, YTOJ MEXIY MPSMOH U TNIOCKOCTBIO, YTOJ
MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

PACCTOAHUE MEXKAY NPAMBIMU, PACCTOAHUEC MEKIY MJIOCKOCTAMU,

6




YMEHHE UCTIONb30BaTh MPH PEIISHUH 3a1a4 H3yYeHHbIE (aKThI U
TEOPEMBI INITAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB
OKPYJKarOIIero MHpa,

- YMETb ONEPUPOBATH MOHATUSIMH: MHOTOTPAHHUK, CEYECHUE
MHOTOTPaHHHKA, KyO, mapajuieNenumnen, npyusMa, MMpaMuaa,
(durypa 1 moBepxXHOCTh BPAILEHHS, LIMUIMHAP, KOHYC, map, chepa,
ceueHMs! QUTypbl BPALICHUS, TUNIOCKOCTb, KacaroInascs cdepnl,
[IUIMH/IPA, KOHYyCa, TUIOIAAb IOBEPXHOCTH MTUPAMU/IBI, TPU3MBI,
KOHyCa, WINHAPA, IIomanb chepsl, 00beM Kyoa,
NPSIMOYTOJIBHOTO MapajuieNienumnena, MpaMubl, IPU3MBI,
[IUIMHIPA, KOHyCa, 1apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPALICHUS, UX CEYCHHUS OT PYKH, C TOMOIIBIO
YEePTEIKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHNE
Pacrio3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHNE
PacIiO3HAaBATh MPABUIIBHBIE MHOTOTPAHHHKH,

- YMETb ONEPUPOBATH MOHATUSIMH: IBUKEHUE B IPOCTPAHCTBE,
no00HbIe PUTYPBI B IPOCTPAHCTBE; UCIIOIB30BATh OTHOLIEHHE
TUIOINA/IeH TOBEPXHOCTEH M 00BEMOB OAOOHBIX GUTYD TIPU
peLIeHn 3324,

- YMETb BBIYHUCIISITh TEOMETPHUECKUE BETMUNHBI (JJIMHA, YTOJL,
UI0INA/1b, OOBEM, TUIOIIA/(b TOBEPXHOCTH ), UCTIONB3Y ST N3y UEHHBIE
(OpMYJIBI 1 METO/IBI,

- YMETb ONEPUPOBATh MOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA
KOOPIMHAT, KOOPIAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BENEHHE, YOI MEXy BEKTOpPaMH, CyMMa
BEKTOPOB, POM3BEACHNE BEKTOPA HA YUCIIO; HAXOIUTBD C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
PACCTOSIHNE MEXKy IBYMsI TOUKAMU,;

- YMETb BBIOMPATH MOIXOASALINI U3yUEeHHBIH METOJ JISl pEIIEeHUs
3a/auu, pacro3HaBaTh MaTeMaTHIeCKue (hakThl U
MaTeMaTHYECKHUE MOJIEIH B MPUPOAHBIX U OOIECTBEHHBIX
SIBIICHHSIX, B NCKYCCTBE, YMEHHUE MPUBOAUTH PUMEPHI
MAaTEMAaTUYECKUX OTKPBITHHA POCCUINCKON U MUPOBOU




MaTEMaTHYECKONU HAyKH.

OK 02 Ucnonb3oBaThb
COBPEMEHHBIE CPEICTBA
MOWCKA, aHAJIH3a U
UHTEPIpPETanu
uH(pOpMaLNH, U
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEH U 37144
pod)eCCHOHANTbHOM
NesITeTbHOCTH

B o0nacTu LIEeHHOCTH HAYy4YHOTO TO3HAHUS:
-c()OPMHPOBAHHOCTD MHPOBO33PEHHS, COOTBETCTBYIOLIETO)
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOINECTBEHHOU
NpakTHKH,  OCHOBAHHOIO  HA  JAMAlOre  KyJbTyp,
CMOCOOCTBYIOIIEIO ~ OCO3HAHUIO ~ CBOEro  MecTa B
[OJIMKYJILTY PHOM MUPE;

- COBEpILIEHCTBOBAHME SI3bIKOBON M YHUTATEIbCKOW KYJBTYpB]
KaK CpE€aCTBa B3aI/IMOI[eI>'ICTBPI$I MECXKAY JIIOAbMU U TTO3HAHUA
MUPA;

- OCO3HAHHUE LIEHHOCTH HAY4YHOH [esTeIbHOCTH, TOTOBHOCTH)
OCYLIECTBJIITh ~ MPOEKTHYHD W HCCIEIOBATEIbCKYIO
ACATECIIbHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC.

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU yLIe6HbIMI/I IIO3HABATCIIbHBIMU
neiicTeusiMu: pabota ¢ nHpopmanueit:

BJIaACTh HaBbBIKaAMU MOJIY4YCHUA I/IH(bOpMaL[I/II/I n3
HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATECIIBHO OCYLIECTBIIATDH
MOWCK, AaHajM3, CHCTEeMATH3aLUI0 M  HHTEPIPETALIHIO
UH(pOpPMaLINU pa3IMYHBIX BUIAOB U (POPM MPEACTABICHHS,

- CO374aBaTh TEKCThl B PAa3NIMYHBIX (opMaTax C Y4YETOM
HasHaueHsT UHGOPMAIMU U LeNIeBONH ayAUTOPUH, BBIOUpAs
ONTUMAJIBHYIO (POPMY MPECTABICHUS U BU3Y AJTU3ALUH,
- OLCHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(bOpMaL[I/II/I, €€
COOTBETCTBUEC IMMPABOBBIM U MOPAJIbHO-3TUYICCKHUM HOPMaM,
UCMONb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PEMIEHNN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX n OpTraHU3allMOHHBIX 3agad C
coOmonenneM  TpeOOBaHWH  SPrOHOMHKH,  TEXHHKH

- YMeTb OIEPUPOBATh IMOHATHUSMH. paLUOHAJbHAS (QYHKLHS,
MoKa3aTeslbHast byHKIHA, CTEereHHast byHKIHA,
norapudmuyeckast (QpyHKIUS, TPUTOHOMETpHUYECKHE (YHKIIHH,
oOpaTHble (YHKIUH, YMEHHE CTPOUTb TpapuKH H3YYCHHBIX]
(yHKUMHA, UCNOIB30BaTh IpadUKH NMPU HU3YUEHUH MNPOIECCOB U
3aBHCUMOCTEH, TpH peIleHHH 3a7ad W3 APYTruxX y4eOHbIX
MPEeIMETOB | 3aa4 U3 PEabHOM KU3HH, BBIpaXKaTh (Gopmyrnamyl
3aBHCHMOCTH MEKAY BEJINYHHAMY,

- - yMmeTb CBOOONHO OINEPUPOBATh NOHATUSIMH. JIBHXKCHHUE,
napajyieNbHbli  MEPEeHOC, CHMMETPUST Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, Npeodpa3oBaHHe MOmOOUs, MOAOOHBIC
(urypbl;, yMETh pacro3HaBaTh paBHbIE U MONOOHBIE PUTYPEL, B TOM|
YICIIe B IPUPOIE, UCKYCCTBE, APXUTEKTYPE;

- YMeTb HAXOIWUTh TI'E€OMETPUYECKHUE BEJIUYMHBI (IJIMHA, YTOII,
TUI0INA/Ab, O0OBEM, TUIOIIA/Ib TOBEPXHOCTH)

0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, MPAaBOBBIX U




PTUYECKIX HOPM, HOPM HH()OPMALIMOHHON 0€30MacHOCTH,
BJIQJICTh  HABBIKAMH  PACIIO3HABAHUS W  3aIUTHI
uH(pOpMaIu, HHOOPMAIIMOHHON 0€30MacHOCTH JINYHOCTH

OK 03 Ilnanuposats u
pean30BbIBATh COOCTBEHHOE
mpo¢heCCHOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
MpeANnPUHUMATENBCKY O
NesTeNIbHOCTD B
npodeccuoHanbHOH chepe,
HCIOJIb30BATh 3HAHUS 10
(bMHAHCOBOI rPAaMOTHOCTH B
PA3TUYHBIX KU3HEHHBIX
CUTYaLHsIX

B o0nacti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

cpOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, 3ITUYECKOTO
MOBEACHUS,

CIIOCOOHOCTh  OLIEHMBATh CUTYallMI0 W NPUHUMATH
OCO3HAHHBbIE pELIeHUs, OPHUEHTUPYSCb HAa  MOPAJIBHOA

HPaBCTBEHHbIE HOPMBI U LIGHHOCTH,
- OCO3HAHHME JIMYHOTO BKJIaJa B TOCTPOEHHE YCTOHYMBOTO
Oy mymero;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POAUTESIM M (HIIN)
IpYyrUM 4I€HaM CeMbH, CO3IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LIEHHOCTEW CEMEHHOH XKU3HU B
COOTBETCTBHUH C TPAAULIUSIMHU HaponoB Poccuy,

OBiazieHne YHUBEPCATbHBIMH PETYJISITHBHBIMH ICHCTBUSIMHU:
a) CAaMOOPTaHU3ALIHS:

CaMOCTOSITENIPHO ~ OCYINECTBJIATh  IO3HABATENBHYIO
NesATeIbHOCTh,  BBUSIBIIATH ~ MPOOJNIEMBI,  CTaBUTh U
(dbopMyTHpoBaTh COOCTBEHHBIE 3a7a4l B OOPa30BATEIHLHOU
NesTeIbHOCTH U JKU3HEHHBIX CUTYALHSIX;

- CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUs] MPOoOJIeMBbI C
yHIE€TOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U IIPEeANOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CHTYaLHsM,

criocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHHUIO IIHPOKOU
SPYAULNYN B PA3HBIX O0NACTSIX 3HAHHH, TOCTOSTHHO MOBBIIIATH
CBON 00pa3oBaTeNbHBIN U KyJIBTYPHBIA YPOBEHD;,

0) CAMOKOHTPOJIb:

WCTIONIb30BaTh MPHEMbl PeIEKCHH IJIsl OLEHKH CHUTYallUH,

BbIOOpA BEPHOT'O PELICHUS,

YMETh ONEepUpPOBATH MOHATUSIMHU: paLUOHANIbHBIE,
MPpPaLMOHAJIbHBIE, MOKAa3aTeNbHbIE, CTEIEHHBIE,
norapuMuUecKue,  TPUTOHOMETPUYECKHE  ypaBHEHHUS U
HEPAaBEHCTBA, UX CUCTEMBI,

- YMETb ONEpUPOBATb NOHSATUSMU. MHOTOTPAHHUK, CEYCHHE
MHOTOTPaHHMKA, KyO, Napajjenenunesn, Npu3Ma, THPaAMHU/A,

¢durypa 1 moBepxXHOCTb BpPAIEHUS, IIFIIMHADP, KOHYC, 1Iap, cdepa,
cedeHus: (UIypbl BpalleHHs, MJIOCKOCTb, Kacarolnasics chepsl,
LHUJIMHAPA, KOHYyCa, MIoLaAb MOBCPXHOCTU MHUPAMUABL, IIPU3MBI,
KOHyCa, UWIMHApa, IUiomans  cheprl, obObem  KyOa,
NpPSIMOYTOJIBHOTO — MapajuieNienueia, [UPaMHAbL,  MPU3MBI,
LJTMHAPA, KOHYCa, [apa; yMeHHe n300pakaTh MHOTOPAHHUKHU H
MOBCPXHOCTU BpalllCHUA, HUX CCUCHHUA OT PYKH, C MOMOIIBH)
UEPTEKHBIX HHCTPYMEHTOB U DJJIEKTPOHHBIX CPENCTB, YMETH]
pacro3HaBaTh CUMMETPUIO B MPOCTPAHCTBE; YMETb PACIIO3HABATH)
MMPABUJIBHBIE MHOTOTPAHHUKH,

YMETb ONEPUPOBATL IOHATHUSIMHU. IPAMOYIOJIbHAs CHUCTEMA
KOOpAWHAT, KOOPAUHATBI TOYKH, BCKTOP, KOOPAWHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEOCHUE, YILOJ MEKAY BEKTOpaMH, CyMMal
BCKTOPOB, IIPOU3BCACHUE BECKTOPA Ha YHCIO, HAXOAUTbL C
MOMOIIBI0 M3y4YEeHHBIX (POPMYJT KOOPIHMHATBI CEPEINHBI OTPE3Ka,
PACCTOAHUE MEXKAY ABYMs TOUKaMU




- YMETb OLICHUBATb PHUCKU U CBOECBPEMEHHO IPUHHUMATH
PELIEHUs] 10 UX CHU)KEHUIO,
B) SMOIIMOHAJIbHBIN WHTEJUIEKT,
c(hOPMHUPOBAHHOCTD:
BHYTPEHHEH MOTHMBALUM, BKIIOYAKOLIEH CTPEMIICHHE K
TOCTMIKEHUIO LEU U YCIeXy, ONTUMU3M, WHULIMATUBHOCTD,
VMEHHUE NEHCTBOBAaTh, UCXOAS U3 CBOUX BO3MOXKHOCTEM,
SMIIATUH,  BKJIIOYAKOIEH  CHOCOOHOCTh  MOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTBIBaTb €ro Mpu
OCYILECTBJICHUH KOMMY HUKALINH, CIOCOOHOCTB K
COYYBCTBHIO U COTEPEKUBAHUIO,
COLIMAJIbHBIX ~ HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTH)
BLICTPANBATh OTHOIIEHUS] C IPYTHUMH JIFOIbMH, 3a00TUTHCS,
MPOSIBIISITE HHTEPEC W Pa3peraTh KOHPIUKTHI

MPEANOoNararo i

OK 04 3¢pdexTuBro
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJJIGKTUBE U
KOMaH/Ie

FOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATENIBHOCTH U
CaMOOIIPEAEIICHHUIO;

-OBJIaICHUE HaBbIKAMHU y4eOHO-UCCIIeIOBATENIbCKOM,
MPOEKTHON U COLIMAIbHON ACSTENbHOCTH,

OBnageHue YHHUBEPCAJIbHBIMU KOMMYHUKaTUBHBIMHY|
NENCTBUSIMMU:

- IOHMMAaTbhb U HCIIOJIb30BaTh MpPEUMYyILIecTBa KOMaHIHON U
WHIUBUAY AIbHOU paboTHI;

INPUHUMATh  LEeJd  COBMECTHOH  J€ATEeNbHOCTH,
OpPraHU30BBIBaTh M KOOPAUHUPOBATb [JEHCTBUSA 1O ee
NOCTI)KEHHIO. COCTaBJIAThH IIJIAaH JEHWCTBHI, pacHpenessaTh
POJIHM C YYETOM MHEHHH YYaCTHUKOB OOCYKIaTh Pe3yJIbTaTh]
COBMECTHOH padoThl,

- KOOPOMHHMPOBATH U BBIMOJNHATH pPadOTy B  YCJIOBHUSAX
peanbHOro, BUPTYaJbHOIO u KOMOWHUPOBAHHOTO
B3aMMOIEHCTBUS,

- OCYIIECTBJISITh MO3UTHUBHOE CTPAaTeruuyeckoe MOBEACHUE B
pPa3IMYHBIX  CUTyalUsIX, MpOSBISATbL  TBOPYECTBO |

- YMETb ONEPUPOBATh MOHATUSAMHU: CJIy4YaiHBIN OMNBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIYYaHHOTO COOBITHS, YMETh BBIUUCISTH)
BEPOSITHOCTb C  HUCIIOJNB30BAaHUEM TIpauuecKux  METOOB,
NPUMEHSTh (POPMYJIBI CIIOKEHHUST U YMHOXKEHHUSI BEPOSITHOCTEH,
kOMOWHAaTOpHbIe (GakTel W (GOPMyJbl TPU PEHICHUH 3a/4ad,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CydyaliHBIMH  BEJIMYMHAMH, YMEHHE NPUBOIUTH IPHMEPH]
NPOSIBJICHUS] 3aKOHA OONBIIMX YHCEN B MPHPOOHBIX U
0OLIeCTBEHHBIX SIBJICHUSX

-yMETh ONEPUPOBATH NOHSATHSIMH. CTENEHb YHCHa, Jorapudpm
YIClia, YMEHHE BBIOJHSATH  BBIUMCICHHE 3HAUCHWH U
npeoOpa3oBaHusl BBIPAKEHHH CO CTENMEHSMH H Jorapudmamu,
npeoOpazoBaHus APOOHO-PALTMOHABHBIX BBIPAKECHHIA,

-yMETh OIEPUPOBATh MOHATUSMHU. paLUOHaNbHAs (DyHKLHS,
MoKa3aTeslbHast byHKIHA, CTEereHHast byHKIHA,
norapudmuyeckast (QpyHKIUS, TPUTOHOMETpHUYECKHE (YHKIIHH,
oOpaTHble (YHKIUH, YMEHHE CTPOUTb TpapuKH H3YYCHHBIX]
(yHKUMHA, UCNOIB30BaTh IpadUKH NMPU HU3YUEHUH MNPOIECCOB U

BOOOpakeHHe, ObITh HHUIMATHBHBIM.

3aBUCHUMOCTEH, IPU PELISHUH 3a/1a4 M3 IPYTUX YYeOHBIX
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OBJaneHre YHUBEPCAbHBIMH PEryJISITUBHBIME ACHCTBUSIMHU:
- MPUHUMATh MOTHUBBI M apPTYMEHTBI IPYTUX JEOACH Mpu
QHAJN3€E PE3YJIbTATOB NEATEIHbHOCTH,

- MPU3HABATH CBOE MPABO W MPABO IPYTHUX JIIOACH Ha
OIIMOKH;

pa3BUBATH CIOCOOHOCTH MOHUMATH MUP C TIO3HIIHU
NPYToro 4eyioBeKa

NPEAMETOB M 3aa4 U3 PEaIbHOW KM3HH, BbIpaXKaTh (HOpMyJIaMu
3aBHUCHUMOCTH MEXKAY BEJIMUNHAMU,

OK 05 OcyuiecTBisTh
YCTHYIO U MUCHbMEHHYIO
KOMMYHUKALHIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoi @enepanuu ¢
y4eTOM OCOOEHHOCTEH
COLIMAIILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

B 00nmacTu 3CTETHUECKOTO BOCTIUTAHHS:

- DCTETUYECKOE OTHOIIEHHE K MUPY, BKJIFOUYAs 3CTETHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa
1 OOIIECTBEHHBIX OTHOIIEHHMIA,

CMOCOOHOCTh BOCIIPUHHUMATD Pa3/InYHbIE BUIAbI HCKYCCTBA,
TPaIUIMK U TBOPYECTBO CBOETO U APYTHUX HAPOIOB,
OLIYIIIaTh IMOI[HOHAIbHOE BO3EHCTBHE UCKYCCTBA,

- y0exIeHHOCTh B 3HAYUMOCTH ISl JIMYHOCTH U OOIIEeCTBa
OTE4YECTBEHHOI'O ¥ MUPOBOT'O UCKYCCTBA, STHHYECKUX
KyJIbTYPHBIX TPAIUIMN 1 HAPOTHOTO TBOPYECTBA,
TOTOBHOCTB K CAMOBBIPAJKEHHIO B PA3HBIX BHIAX
HCKYCCTBA, CTPEMIIEHHE MPOSIBIISITH KAYECTBA TBOPUECKOI
JTHYHOCTH,

OBnanenne yYHHUBEPCATbHBIMU KOMMY HUKQTHBHBIMU

NENCTBUSIMMU:

a) oOmeHue:

- OCYLIECTBJIATH KOMMYHHKALIMH BO BCEX cepax JKU3HU,
pacriosHaBaTh  HeepOaJbHBIE  CpeACTBa  OOIIEHUS,

MOHUMATh 3HAUEHHE COLMAIbHBIX 3HAKOB, PACIIO3HABATh

MPENNOChUIKM  KOH(PJIUKTHBIX ~ CUTyallMid W CMSIr4arth

KOH(JIUKTBL,

- Pa3BEPHYTO U JIOTUYHO H3JlaraTb CBOHO TOUYKY 3pPCHUA C
HCIIOJIb30BAHUEM A3BIKOBBIX CPCACTB

- YMETh ONEepUpOBaTh IMOHATUSMHU. CpemHee apupMETHUECKOE,
MenuaHa, HauOonbllee U HANMEHbIIEEe 3HAYCHMs, pa3Max,
HICTIEPCHs], CTAHAAPTHOE OTKJIIOHEHHE YHCIIOBOIO HA0Opa;, yMEeHNE
W3BJIEKATh, HHTEPIPETUPOBATH HHYOPMALIHIO, TPEICTABIECHHYIO B
TabmuIax, Ha auarpaMMax, rpa@ukax, OTPaKaroIlyl CBOHCTBA
peasbHBIX MPOLIECCOB U SIBJICHUH, MPEACTABIATh HH(POPMALUIO C
MOMOIIBIO TAOJNWI] W JUarpaMM, HCCIEAOBATh CTaTUCTHYECKUE
MaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TrpapuuecKux METOIOB U
5JIEKTPOHHBIX CPENCTB,

- YMETb ONEepHUpPOBATb MOHATHUAMM. TOYKA, NpPsIMasi, MJIOCKOCTD,
MPOCTPAHCTBO, ABYIPAHHBIM YroJ, CKPEIIMBAKOLIUECH MpPsIMBIE,
MapajyIeIbHOCTb U NMEPIEHAUKYJISIPHOCTD NPSIMBIX U MJIOCKOCTEH,
YIOJI MEXAY NPAMBIMH, YTOJl MEXAY NPSMON U IIIOCKOCTBIO, YOl
MEXAY TUIOCKOCTSIMM, PAacCTOSHHE OT TOYKHM MO0 IUIOCKOCTH,
PACCTOSTHUE MEXIY NMPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMU,
- YMeTh UCIOJb30BATh NMPH PELICHUU 3a/1a4 U3yUeHHbIE (DAKTHI U
TEOpPEMBbI TUIAHUMETPUH, YMEHHE OLEHHBATh Pa3Mepbl OOBEKTOB
OKPY>KaroILEero Mupa

OK 06 IlposiBisATh
rpa’1aHCKO-
NaTPUOTHYECKYIO MO3ULIHIO,

- OCO3HaHME OOYYAIOIIMMHCS POCCUHCKOW TI'paKIaHCKOH
NICHTUYIHOCTH,

YMEThb ONEPUPOBATH MOHATUSMH. MPSMOYTOJbHAsI CUCTEMA
KOOPAMHAT, KOOPAWHATBI TOYKH, BEKTOp, KOOPAUHATBHI BEKTOPA,

L[eJICHATTPABJICHHOE PA3BUTHE BHYTPEHHEH MMO3ULIUH

CKAJSIPHOE IPOM3BEICHUE, YTOJ MEXKAY BEKTOPAMH, CYyMMa

n



TEMOHCTPHUPOBATH
OCO3HAHHOE MOBEISHIE Ha
OCHOBE TPaIULIMOHHBIX
0011I€YEIOBEUECKUX
LIEHHOCTEH, B TOM YHCJIE C
VIETOM rapMOHHU3ALIUH
ME>KHALIMOHAJIBHBIX U
MEKPENUTHO3HBIX
OTHOLUEHUM, TPUMEHSATH
CTaHAAPTHI
AQHTUKOPPYIILIHOHHOTO
[MOBEIEHUS

JIMYHOCTU Ha OCHOBC HOYXOBHO-HPABCTBCHHBIX LIGHHOCTGfI
HaponoB Poccuiickoit  ®enepauuy, UCTOPUYECKUX |
HALMOHAIBHO-KYJBTYPHBIX  TPaguLUi, ¢dopmupoBaHue]
CUCTCMbl 3HAYUMMbIX LNECHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYILIMOHHOIO  MHUPOBO33PEHHUs, IMPABOCO3HAHMS,
PKOJIOTHYECKOH KYJBTYPBI, CHOCOOHOCTH CTAaBUTh LEIH U
CTPOUTH Y KU3HCHHBIC IIJIAHBI,

B gacTu rpaxxaaHCKOro BOCIUTAHUS!

OCO3HAaHHWE  CBOUX  KOHCTUTYLUHOHHBIX TIpaB U
00s13aHHOCTEH, YBaOKEHHIE 3aKOHA U TIPABOMOPSIZIKA,;
MPUHATHE TPATULIMOHHBIX HALMOHATBHBIX,

o0IIeueIOBeUeCKUX TYMAHUCTHYECKUX U JIEMOKPATUYECKUX
LIEHHOCTEH,
- TOTOBHOCTb MPOTUBOCTOATH HAEOJOTUU BKCTPEMU3MA,

HaLOHATIN3Ma, kceHo(oOUH,  IUCKPUMUHALMK IO
COLMANIbHBIM, PEIUTHO3HBIM, PAacOBBIM, HAIIMOHAJIBHBIM
MpPU3HAKAM,;

- TOTOBHOCTb BECTHU COBMECTHYIO ACATCIBbHOCTE B MHTEPECCAX
rpaXKIAHCKOro OOILIECTBa, Y4aCTBOBATh B CAMOYITPABICHHH B
o01eo0pasoBaTeIbHON OpraHU3alUN U JIETCKO-FOHOIIECKUX|

OpraHu3aLysIX,
- yMeHue B3aUMOJIEUCTBOBATD c COLIMAJIbHBIMH
WHCTUTYTAaMH B COOTBETCTBUU C WX QYHKOUSIMH |
HA3HAYCHHEM,

FOTOBHOCTb K TYMAHUTAaPHOW W  BOJIOHTEPCKOH
NEesITEeIbHOCTY,
MaTPUOTUYECKOrO BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCHUINCKOI TPakIaHCKOH

UACHTUYHOCTH, NMAaTPUOTU3Ma, YBAKEHHUS] K CBOEMY Hapony,
4yBCTBA OTBETCTBEHHOCTH Nepen PonuHOMN, ropnocTy 3a CBOH
Kpail, cBOKO POauHy, CBOW SI3bIK U KYJbTYpPy, IpPOLLIOE M
HACTOsIIlee MHOTOHALIMOHAJIBHOrO Hapoaa Pocenu;

BEKTOPOB, MPOU3BEIECHHE BEKTOPA HA 4YHUCIO, HAXOAUTH C
MOMOIIBI0 M3YYEHHBIX (OPMYJT KOOPAMHATBI CEPEIUHBI OTPE3Ka,
paccTOsIHUE MEXAY ABYMs TOUKaMHU,;

-yMeTh BBIOMPATH MOIXOAALINI M3YYEHHbIH METOA ISl peIleHus]
3amauy, pacro3HaBaTh MaTEMATHYECKHE (PAKThl U MATEMATHIECKHE
MOZIENIA B MPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
yMEHHE [PUBOAUTHL NPHUMEpPbl MaTeMaTHYEeCKUX OTKPbITHH
POCCHIICKON U MUPOBOH MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATh MOHATUSAMHU: CJIy4YaiHBIN OMNBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIYYaHHOTO COOBITHS, YMETh BBIUUCISTH)
BEPOSITHOCTb C  HUCIIOJNB30BAaHUEM TIpauuecKux  METOOB,
NPUMEHSTh (POPMYJIBI CIIOKEHHUST U YMHOXKEHHUSI BEPOSITHOCTEH,
kOMOWHAaTOpHbIe (GakTel W (GOPMyJbl TPU PEHICHUH 3a/4ad,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIy4aliHbIMH  BEJNIMYMHAMM, YyMEHHE MPUBOIUTH IPUMEpPHI
NPOSIBJICHUS] 3aKOHA OONBIIMX YHCEN B MPHPOOHBIX U
OOIIEeCTBEHHBIX SIBJICHUSAX

- LHEHHOCTHOC OTHOLICHUE K IrOCYydapCTBCHHBIM CHUMBOJIAM,
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TpaauuusaM HaponoB Poccun, noctuxkeHussM Poccun B Hayke,
HMCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE,

- uaeiiHass yOeXIeHHOCTh, TOTOBHOCTb K CJYXKEHUIO H
3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cy b0y,
OCBOEHHBbIE OOYYAIOUIUMUCS MEXKIPEIMETHbIC TOHSATUS |
VHUBEpCAJbHbIe  y4eOHble  NeHCTBUSL  (pEeryJsiTUBHBIE,
MO3HABATE/IbHbIC, KOMMYHUKATHBHBIC);

- CIOCOOHOCTh MX MCIIOJb30BaHUS B IIO3HABATEJIbHOM U
COLMAJbHONW MPAaKTHUKE, TOTOBHOCTb K CaMOCTOSITEIbHOMY
MIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOH NesATeTbHOCTH,
OpraHu3aLu y4eOHOTO COTPYIHHUYECTBA C
MEeIarornieCKuMH PaOOTHHKAMH U CBEPCTHUKAMHU, K YYaCTHIO
B MOCTPOEHUH WHIAUBUAY ATbHOMN o0pa3oBaTenbHOM
TPACKTOPHH,

- OBJIAZICHUE HaBBIKAMH y4eOHO-HCCIIeIOBATEIBCKOM,
IPOEKTHOM M COLMAJIbHOMN NEATEIbHOCTU

OK 07 CopneiicTBoBaTh
COXPAHEHHUIO OKPY KAKOLLIEH
cpensl,
pecypcocOepeKeHuro,
MPUMEHSITh 3HaHUS 00
W3MEHEHHNHU KJIMMATa,
MPUHIUITBI OEPEITNBOTO
MPON3BONCTBA, 3P (HEKTUBHO
NeliCTBOBATh B
YpE3BBIUANHBIX CUTYALUSIX

- HE IPUHUMAThb ACHCTBUSA, IPUHOCAIINUE BPEA OKPY KaroLIeH
cpene;
- YMETh NMPOTHO3UPOBATh HEOJArONPHUSTHBIE 3KOJOTHYECKUE
MOCJEICTBUS MPEANPUHUMAEMBIX NEHCTBUH, MPENOTBPALLATh|
X,
pPacLIUPUTD
HaTpaBJIEHHOCTH,
- pa3pabaThIBaTh MJIAH PEIEHHs POOJIEMbI C YIETOM aHa K34
MMEIOLIUXCSA MAaTEPUAIBHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
- OCYLIECTBJIITh  LIEJICHANPABJICHHBIH MOMCK  MEPEeHOCa]
CPEICTB U COCOOOB NIEHCTBUS B MPO(ECCHOHATIBHYIO CPEay;
- YMCTb NEPECHOCUTD 3HAHUA B MO3HABATCIIbHY O H
MPAKTUYCCKYTO O6.]'IaCTI/I JKU3HEACATCIIbHOCTH,
- npeajiaratb HOBBIC MPOCKTHI, OLUCHUBATL UACH C MO3UIIUU
HOBU3HbBI, OpPUT'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAYHMMOCTH,

OIIbIT JACATCIIBHOCTH 3KOJIOTHISCKOM

- YMeTb ONEpPUpPOBATh TOHATHAMHU. (YHKLIMS, HEMpepbIBHAS
(¢yHKUMA, TPOM3BOAHAs,  HepBooOpasHas,  OIpeneseHHbIH
UHTErpaj, YMEeTb HAXOIUTb IPOU3BOAHBIC SJIEMEHTAPHBIX|

(YHKIUH, UCHOJB3Yysl CHPABOYHBIE MaTepUAJbl, HUCCIEIOBATH B
HpOCTGfILHPIX clydasix (1)YHKLII/II/I Ha MOHOTOHHOCTDL, HaXOIHTb
HanOoNbIINE W HAaWMMEHbIINE 3HaueHWsl (YHKOHNA;, CTPOUTH
rpagKM  MHOTOWIEHOB €  HCIIOJB30BAaHMEM  armapara)
MaTEMAaTHYECKOrO aHajin3a;, IMPUMEHATb MPOU3BOAHYIO IIPU
PECIICHUA 3aga4d Ha JABUIKECHUC, peuiaTtb MPAKTHUKO-
OPUCHTHUPOBAHHBIC 3ada4l Ha HauOOJIBIINE WM HAUMEHBIIIHE
3HAYEHUs], HA HAXOXKAEHUE IIYTU, CKOPOCTU U YCKOPEHUS,

YMETL ONCPUPOBATH MOHATHUAMU. ABUKCHUE B INPOCTPAHCTBE,
noo0Hble (UTYPBI B MPOCTPAHCTBE, HUCIOJIB30BATH OTHOLICHHUE
TUIOINAAeH TOBEPXHOCTEH M 00BEeMOB MOMOOHBIX (GUIYD TIpH
peLIeHn 3324,

- YMETHb BBIUUCIATE M'COMCTPUYCCKHUEC BCIUYHHBI (I[.]'II/IHa, YroJ,

- JaBaTbh OLHCHKY HOBLIM CUTYAllUsAM, BHOCUTE KOPPCKTHBBI B

MJI0MIA b, 00BEM, IJIOMAb MOBEPXHOCTHU), UCIIONb3YsI U3y YCHHbBIS
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ACATECIIbHOCTD, OUEHUBATE COOTBETCTBUE PE3YJILTATOB LCIIAM

(OpMYJIBI 1 METOIBI

[1K 3.1 OdopmusaTs
TEXHOJIOTHIECKYIO
TOKYMEHTALIUIO.

- TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MAaCTEPCTBA,
Tpyaoodue;

- ONpEeIeNsTh LeH AesITebHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTCPUU UX JOCTUKCHUS,

- YMETb UHTErPUPOBATDL 3HAHUSA U3 PA3HBIX IIPEAMETHBIX
oOuacrelii;

- YMETb ONEPUPOBATH MOHATUSIMH: pallMOHAIbHAsT (yHKIIHS,
nokaszarebHast QYHKIMSA, CTeTIeHHast yHKIHS,
norapudmmueckast GyHKLIUS, TPUTOHOMETpHUYECKHE (yHKIIHH,
oOpaTHbIe PYHKUNHN, YMEHHE CTPOUTD TPaPHKH U3yUEHHBIX
(byHKUIMIH, HCTIONB30BaTh rpapKy MPU H3YUEHUH MPOLIECCOB U
3aBHCUMOCTEH, MPH PELICHUH 33134 U3 JPYyTUX yIeOHBIX
MPEAMETOB M 337a4 U3 PealbHOM KU3HH, BBIPAXKaTh (opMyIaMu
3aBHCHMOCTH MEKAY BEJINYHHAMY,

- YMETh peIaTh TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, JOJH U YaCTH, Ha ABMKEHHUE, padOTy, CTOUMOCTh
TOBApOB U YCJIyT, HAJIOTH, 3aJa4l U3 O0JIACTH yIPaBICHHS
JTMYHBIMU M CEMEHHBIMU (PUHAHCAMU ); COCTABJIATH BBIPAKEHHUS,
VpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 331a4H,
HCCIIEIOBATH MOJYUYEHHOE PEIIEHIE U OLIEHIBATD

MpaBaono00HOCTh PE3YIbTATOB,
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2. CtpykTypa u coaepxkaHue 0011e00pa3oBaTe/bHON JUCHUIUIMHBI

2.1. OO0bemM AUCUMILIMHBI U BUAbI yueOHoii paGoThbl

Bun yueOHoil padoThI

O0BeM B yacax

O0bem o00pa3oBaTeIbHONH MPOrPaAMMBbI JUCHUIJIHHBI 267
B T.4.

OcHoBHOe conep:RkaHHe 217
BT. 4.

TeopeTnyeckoe o0ydeHue 131
IPaKTUIECCKUE 3aHATUS 60
IIpodeccuoHATLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coaep:KkaHue

MPHUKJIATHOTO MOAY.JIS) 26
BT. 4.

TeopeTHUecKoe O0yUeHne

IPaKTUIECCKUE 3aHATUS 26
IIpomexyTounas atrectauus (AuddepeHpoBaHHBII 3a4eT) 1
CamocTosiTesibHAs padoTa 26
BT. 4.

NHauBUAYATbHBIA NPOEKT 12
I[IpomexyTouHasi aTTecTALMS (IK3AMEH) 24

15




TemaTu4eCKHUi MJIaH U coaepKaHuE NUCUUMILIUHbI

[TonroroBka coobmeHus 1o TeMe «PoJib MaTeMaTHKH Ha JKEJIe3HOAOPOKHOM TPAHCIOPTE)

Dopmu
pyeMmbl e
HaumenoBanue Coaep:xkanue yueOHOro marepuasa (0CHOBHOE U MpodecCHOHAIBHO-OPHEHTHPOBAHHOE), O6bem | xomme
pa3aenoB U TeM JadopaTopHblie U MPAKTHYECKHEe 3AHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYHMH) YacoB | TEHLH H
1 2 3
Pasznen 1. IloBTOpenne Kypca MATEeMATHKH OCHOBHOH IIKOJIbI 12
Tema 1.1 Conep:kanne yue0HOro MaTepuaia 2
Llenb 1 3anaun [basoBble 3HAHUS 1 YMEHHS TI0 MaTeMaTHKe B MPOPECCUOHATBHON 1 B TOBCEIHEBHOMN e TEIBHOCTH.
MaTE€MaTUKU IPH OK-01,
OCBOEHUU 2 OK-02,
CHeUaTbLHOCTH OK-03,
Tema 1.2 Conep:kaHne yueOHOro MaTepHAIA 2 |OK-04,
Uucna u BeruucieHus.  |JIeficTBus HaJ OJIOKUTENBHBIMU U OTPULIATEIBHBIMU YHCIAMHE, OOBIKHOBEHHBIMU U 1€CATUIHBIMU OK-05,
B bipaskeHust 1 npobsmu. JleiicTBus co creneHsMu, GOpMy bl COKPAIEHHOTO Y MHOKEHMSL. 2 |OK-06,
npeoOpasoBaHus OK-07
Tema 1.3. Conep:kaHne y4eGHOr0 MaTepHaJa 4 [IK31
['eomeTpust Ha MIOCKOCTUBUIBI TIIOCKUX (PUTYP U UX TUIOIIAb. 2
IIpo¢deccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHUE (COAepKAHHE MPUKJIATHOTO MOAYJIs)
IIpakTHyeckoe 3ansaTHe 1. [IpakTHKO-OPHEHTUPOBAHHBIE 33/1a4U B KypCe T€OMETPUU Ha MJIOCKOCTH o)
Tema 1.4 Conep:kaHne yueOHOro MaTepHAIA 4
Y paBHEHUSA 1 IIpakTHyeckoe 3ansTHE 2. PelieHne ypaBHEHUN, CUCTEM YPAaBHEHUI. 4
HEPAaBCHCTBA IIpakTuyeckoe 3ausitue 3. PelneHrie HEPaBEHCTB, CUCTEM HEPABEHCTB.
CamocrosiTeibHast padorta Nel 2
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CamocTrositeibHas padota Ne2. PaGoTa ¢ MHHAMBHAYAJTBHBIM NPOEKTOM.

Pabota ¢ pasnnyabIME HCTOYHUKaMU HH(popMarmn. COOp 1 cucTeMaTH3aIMs MaTePHAJIOB I10
MPOEKTHOH padore.

Br160op TeMbl HHAUBUIY AIbHOTO NTpoekTa. KoHCTpynpoBanue nmpodieMbl, MOCTAHOBKA LeseH U 3a1a4 2
MpOEKTa.
Pasnen 2 KopHu, creneHu u jorapugmsi 28
Tema 2.1. Conep:kanne yue0HOro MaTepuaia 16
Koptu u cTeneHu [ToHsITHE KOPHS N-Ol CTENEHH U3 JeHCTBUTENBLHOTO Yncia. PyHKIMU y = VX ,UX CBOMCTBA U rpaduKy. OK.01
CgoiicTBa KOpHs n-0i crenenn. [loHATHE CTENEHN C IOOBIM PAlIHOHAIBHBIM TIOKA3aTeNeM, CBOHCTBA] 12 OK-0 2’
crerieHeil. CteneHHas (QyHKOHMS U ee cBoiicTBa. MppamnmoHanbHble ypaBHeHUs. llokasarenbpHast OK- 03’
(byHkums u ee cBolicTBa. [lokazaTenpHbIe ypaBHEHUS! M HEPABEHCTBA. OK.- 04’
IIpakTuyeckoe 3ansaTue 4. [IpeoOpazoBanne 1 CpaBHEHNE BBIPAKEHHH, COAEPIKALIIX KOPHH IT-OH OK-0 5’
>
CTETEeHU. 4 OK-07
IIpakTnyeckoe 3ansaTue 5. [IpeoOpaszoBanne 1 CpaBHEHHE BBIPAKEHHN, COAEPIKAIINX CTENEHH C K 3.1
palMOHAIbHBIM TIOKa3aTeNeM
Tema 2.2. Conep:RaHne y4eGHOT0 MATEPHAJIA 12
Jlorapudmbr Jlorapudm umcna. Jlecstuunblii U HaTypanbHbI sorapudmsl, uncio e. CpoiicTBa sorapudmos.
Omneparms norapudmuposanus. Jlorapudpmuueckass GyHKOUS U ee cpoiicTBa. Jlorapupmudeckne 8
VPaBHEHUsI U HEPABEHCTBA
IIpakTyeckoe 3ansTHe 6. Pemenne norapugMuyecknx ypaBHEHUH U HEPABEHCTB
IIpo¢deccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHUE (COAepKAHHE MPUKJIATHOTO MOAYJIs)
IIpakTuueckoe 3austue 7. [lpumenenue norapudma. Jlorapudmudeckas cnvpaip B npupone. Ee 4
MaTEMaTUYECKHE CBONUCTBA.
CamocrosiTeibHas padora Ne3
[ToarotoBka mpesentauuu / pedeparsl / cooOieHuss Mo TemMe «3HA4YeHWe U WCTOPHS TOHSTHS 2
norapugmar
CamocrositeibHas padota Ne4. PaGoTa ¢ MHHAUBHAYATBHBIM NPOEKTOM.
2
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Paznen 3 IlpsiMble M VIOCKOCTH B IPOCTPAHCTBE 20
Tema 3.1. Conep:RaHne y4eGHOT0 MATEPHAJIA 4
OCHOBHbBIE IOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, PSMAsi, MIOCKOCTh, IPOCTPAHCTRO).
CTEPEOMETPUH. OcHoBHbIE akCHOMBI cTepeoMeTpun. Ilepecekaromiuecs,, napajiesbHble U CKPEeIUBaOIINUecs
Pacnonoxxenne npsAMbIX Ulnpsimble. [Ipr3HAaK B CBOMCTBO CKPEIIUBAOIINXCS MPsIMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (QUTY PBI. 4
MJIOCKOCTEN
Tema 3.2. Conep:RaHne y4eGHOT0 MATEPHAJIA 6 OK-01,
[lapamnenbHOCTD [TapannenbHOCTL NPsIMBIX U MIOCKOCTel. [lapannenbHble miockocT. TeTpasap U ero 3J1€MEHTHI. OK-03,
MPSIMBIX, IPSIMOM U [Tapannenenunen U €ro 3JI€MEHTBL 4 OK-04,
TIOCKOCTH, MIIOCKOCTEH OK-07
IIpakTHyeckoe 3ausaTHe 8. 3a7aUN HA IOCTPOEHUE CEUEHU N 2 (1K 3.1
Conep:kaHue y4e0HOT0 MATEPHAJIA 10
[lepnennukysipHble npsiMble. [lapanienpHble MpsiMble, NEPIEHANKYIAPHBIE K MIIOCKOCTH.
Tema 3.3. [Ipu3sHak nepneHauKyISIPHOCTH NPSIMOM U TWIOCKOCTH. [lepniennukyisip 1 HaKJIOHHAs. 6
[lepnennukynaspHocts  |[[leprneHaukynspHble m1ockocTy. IIpu3Hak nepneHauKyIspHOCTH IIOoCKOoCcTel. Teopema o Tpex
MPSIMBIX, IPSAMON U MEePNEeHANKYJIsIpax. YTroa MeXAY OpsIMON U IMJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU
[LUIOCKOCTH, TNIOCKOCTEM
IIpakTHyeckoe 3ansiTHe 9. Pelnenue 3anay no teme «lIpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE» 4
IIpo¢deccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHUE (COAepKAHHE MPUKJIATHOTO MOAYJIs)
IIpakTHyeckoe 3ansiTue 10. Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aaa4 1o Teme «lIpsvbie n
MJIOCKOCTH B MPOCTPAHCTBE»
CamocrosiTeibHas padora NeS
CocraBneHue Tecta Ha TeMy: « B3anMHoOe pacnofioskeHne NpsMbIX U IJIOCKOCTEH B MPOCTPAHCTBE» 2
CamocrosiTeibHas padota Ne6. PaGoTa ¢ MHHAUBHAYATBHBIM NPOEKTOM.
2

CocraBnieHue 1jiaHa, CTPYKTYPbl U COAEPKAHUS UHAUBHUIY AJTbHOTO MPOEKTa
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Pasnen 4. KoopauHaTel H BEeKTOPbI

10

Tema 4.1 JlexapToBel Conaep:xaHue y4eO0HOT0 MATEPHAJIA 4
KOOPAWHATHI B JexapToBbl KOOpAUHATHI B pocTpadcTBe. [IpocTeiimne 3anaun B koopauHatax. PaccrosHue mexay OK-02,
MPOCTPAHCTBE. JIBYMsI TOUKaMH, KOOPJAWHATHI CEPEIUHBI OTpe3Ka. PaccTosiHUE MeXIy ABYMsl TOUKAMH, 2 OK-03,
KOOPIHHATHI CEPEIHUHBI OTPE3KA. OK-04,
IIpaxkTHyeckoe 3ansTue 11. [Ipocreiimue 3an1aun B KOOpAUHATAX OK-07
Tema 4.2 Bektopel B | Copep:kanne y4eGHOT0 MATEPHAIA [IK 3.1
MPOCTPAHCTBE. Bexkropel B nmpoctpancTee. CIOKE€HNUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB. YTOJI MEXIY BEKTOPaMHU 4
I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI)
IIpakTHyeckoe 3ansiTHe 12, [IpakTHKO-OpUEHTUPOBAHHBIE 330a41 HA KOOPAUHATHON INIOCKOCTH
Brruucnenue pacCTOSHUE U IJIOLIAAEeH Ha MJIIOCKOCTU. KOJIMUeCTBEHHbBIE PacYEeThI 2
Paznen 5. OCHOBBI TPHTOHOMETPHH. 30
Tema 5.1 Conep:kanne y4eGHOro MaTepHaJa 18
Tpuronomerpuueckue [Panuannas mepa yrna. Ilonsitue uncnoBoii okpyskaoctu. OmnpeneneHue CHHyca, KOCHHyCa 1
byHKIIN TaHTeHCa yTiia. 3HAKU TpUroHoMeTpudeckux GpyHkumid. COOTHOIICHUS MEXKTY
[IPOU3BOJIBHOTO yIJIA,  [TPUTOHOMETPHYECKUMHU (YHKIIUSIMU OJTHOTO M TOTO Ke yriia. TpUuroHoMeTpuyecKue TOxKIeCTBA.
YHCIIA. CBOICTBA YETHOCTH U HEYETHOCTH TPUTOHOMETPpHUECKUX (PYyHKIHH. DOPMYyJTBI CIOKEHUS 14
Tpuronomerpuueckue |TpuroHoMeTpudeckre GyHKIUH TBOHHOTO U IOJOBUHHOTO yria. @opmyinsl npuseaerns Cymma u
TOXJECTBA U [pa3HOCTb TPUTOHOMETPHYECKUX (DYHKIIHIA.
(bopMyJIbL. . . 2
IpakTHueckoe 3ansiTue 13 IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHI OK-01,
[IpakTHueckoe 3ansaTue 14. ToxxaecTBeHHBIC TPeOOPA30OBAHUS TPUTOHOMETPUUYECKUX BhIPAIKEHUN OK-02,
Tema 5.2 Coaep:kaHue Y4e0HOro MaTepuaia 12 |OK-03,
TPHIOHOMETPUUECKHE [Tpocreitiune TpuroHoMmeTpuieckue ypasHeHus. [Ipocreiiine TpuroHoMeTpruIeCKe HEPAaBEHCTBA 2 OK-04,
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YpaBHEHUS 51

HEePaBEHCTBA.
Tpuronomerpudeckue
(byHKINH, 17h:e
CBOWCTBA U rpaduKu

IIpakTHYeckoe 3aHsATHE 15 PelneHne npocTenx TPUrOHOMETPUYECKUX YPaBHEHUN
[pakTHuyeckoe 3ansiTue 16. Pa3amuHblie ciocoOb! pelmeHus: TPUrOHOMETPHUECKUX YPaBHEHUN
[IpakTHuyeckoe 3ansiTue 17 TpuroHomerpudeckre GyHKINU, UX CBOHCTBA U TpaduKH
IIpodeccHoHaNBbHO-OPHEHTHPOBAHHOE COAePKAHHE (COAepP:KaAHHE PHKIATHOI0 MOLY151)
[IpakTHuyeckoe 3ansiTie 18. OnricaHne NPON3BOACTBEHHBIX MPOLECCOB C MOMOIIBIO IPadUKOB
[pakTHueckoe 3ansiTue 19. O6o0maromuii ypok no reme « OCHOBBI TPUTOHOMETPHID

10

CamocrosiTesibHast paboTa Ne7

CoctaBuTh ONOPHYIO TabJHIy- KOHCTIEKT 1o Teme: «[IpocTeiiiie TpUroHOMeTpHUYECKUE YPABHEHHS .

CamocrosiTesibHAast padoTa Ne8. PaGoTa ¢ MHHAMBUAYAJTBHBIM NIPOEKTOM.

M3yuenue npasui u TpeOoBaHU 0QOPMIIEHHS U 3aIUTHI MPOEKTA.

OK-05,
OK-06,
OK-07
[1K 3.1

Pazaen 6. Pynkuuu u rpagpuku

14

Tema 6.1

DyHKLIUH, ux
cpoiicTBa. CriocoObl
3amaHust QyHKIHA

Conep:kaHue y4eGHOro MaTepuaja

14

@Dyukuun. CpoiicTBa QyHkumn. I'paduueckast HHTEpIpeTaLHsL.

IpakTuueckoe 3ansaTue 20 Jluneiinas, kBagpaTudHas, IpoOHO-TMHENHHAs (YHKLINHN, UX CBOWCTBA U
rpadpuku

IIpakTHueckoe 3ansaTue 21.Crenennas, nokasareiabHas 1 jorapupmMuieckas QyHKIUH, 1 IX CBOMCTBA
U rpaduku

[IpakTHuyeckoe 3ansiTue 22 TpuroHomerpudeckre GyHKINU, UX CBOHCTBA U TpaduKH
[IpakTuueckoe 3ansiTue 23 Ilpeobpasosanue rpadgukos GpyHKIHUH

IIpakTHueckoe 3ansiTHe 24. PereHne HppalioOHAIbHBIX, TOKA3aTeNbHBIX U JIOTapHPMUIECKIX
HEPaBEHCTB

IIpakTHYeckoe 3aHsATHE 25, PeleHne TPUrOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB

12

CamocrosiTesibHast padoTa Ne9

BrmonauTh rpaduueckyro padory no teme: «IIpumeps! GpyHKIMOHATBHBIX 3aBUCHIMOCTEH B PEAIbHBIX
MPOLIECCAX U SIBIICHUSAX)

CamocTrosiTesibHast padora Nel0. PaGoTa ¢ HHAMBUAYAJLHBIM MPOEKTOM.

BrmonHerne 1 oQopMIIeHHE TEKCTOBOTO JOKYMEHTA 10 MHANBHIY AJTbHOMY MPOEKTY

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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Paznen 7. MHOrOrpaHHHKH H TeJ1a BPALlEHUSI

32

Tema 7.1 Ilonsarue
MHOTOIPaHHUKA.
[Ipusma. ITupamuna.

Conep:kaHue y4eGHOro MaTepuaja

10

IToHsATHE MHOTOTpaHHHUKA, €ro 3yeMeHThl. CedeHue. Boinmykiiblie HEBBIMYKJIble MHOTOTPaHHUKH
[Tonarue npusmel. [Ipsimas u HaknoHHasa npusma. [Ipasunbnas npusma. Ee ceuenue.
INMapannenenunen, CBOWCTBA  NPSMOYTOJbHOTO — mapaytenenunena, ky0. Ceuenme  kyOa,
napajuienenunena. Ilupamuna u ee sneMmeHThl. CedeHue nupamuabl. llpaBunbHas nupamuaa.
Y ceuenHas nupamuza.

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

[IpakTHueckoe 3ansiTie 26. ILnomans OOKOBOH U MOJTHOH MOBEPXHOCTH MPU3MBI, TUPAMUIBI.
IIpodeccHoHaNBbHO-OPHEHTHPOBAHHOE COAePKAHHE (COAepP:KaAHHE PHKIATHOI0 MOLY151)
[IpakTHueckoe 3ansiTue 27. [lpumeps! cummerpuii B nmpodeccun. CumMmeTpust B IpUPOE,
APXHUTEKTYype, TEXHUKE, B OBITY.

OK-06,
OK-07
[1K 3.1

Tema 7.2
Tena Bpaienus.

Llunuuaap, KoHyC, map.

Conep:kaHue y4eGHOro MaTepuaja

10

Humuanp u ero snementhl. Ceuenue munmmHapa . Passeprka mumuHapa. KoHyc M ero 3J€MEHTHI
Ceuenne konyca. Pa3sseptka konyca. [llap u chepa. Bzaumuoe pacnosnioskeHue cepbl U MIOCKOCTH.
Ceuenue mapa, cepsbl.

IIpakTHYeckoe 3ansaTHE 28 .I1N10Ia0E MTOBEPXHOCTH HUIMHAPA U KOHYCA.
IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepP:KaHHe (Codep:KaHHe MPUKJIATHOTO MOAYJIsI)
IIpakTHYeckoe 3ansATHE 29. Pemenne npukIaaHbIx 3aa4 HA MHOTOTPAHHUKY U TeJIa BPALCHUs

Tema 7.3
TTousitue 06 oOBeEME
Tena. OObLeEMBI Te

Conep:kaHue y4eOHOro MarepuaJa

12

[Mousitue 06 obbeme Tema. OO0beMm kyba um mpsiMoyrojpHOro mapasuienenunena. OO6beM MpU3MbL U
nHapa. O0beMbl mupamMuabl u konyca. O0beM mapa u miomans chepsl. [lonodue ten. OTHOIEHNE
MI0IIaIel MOBEPXHOCTEH 1 0OBbEMOB TOTOOHBIX TeJl.

10

IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepP:KaHHe (Codep:KaHHe MPUKJIATHOTO MOAYJIsI)
IIpakTuueckoe 3ansitne 30. Vcrnonp3oBaHne KOMOMHALMH MHOTOTPAHHHUKOB M TEJ BPALICHHS B
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

CamocTrosiTesibHast padora Nell

[MoaroroButhb mpe3eHtaunu / pedepatsl / coobmenus mo Teme « Tena [TnaToHa. ApXUMeTOBBI TEIA»
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Paznen 8. IlpousBoanasi pyHkuMu, ee npuMeHeHHe 20

Tema 8.1 IlonsiTue Coaep:xanune y4e0HOro MaTepuaJa 10

MPOU3BOAHOM. HucnoBast mocnenoBaTeIbHOCTh. lIpenen mocienoBaTebHOCTH. 3adadyd, MPUBOASIINE K TOHSITHIO

DopMyJIbl U IpaBwiia  [mpousBoaHoi. OnpeneneHue NpoOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOTHOM. 8

nuddepentmposanns  [@opmysl nuddepennmuposanus. OnpeneneHue ciaoxHoM GyHKImU. [IpousBomHas CIOXKHON Gy HKIMH. OK-01,
"eomeTprdecknii CMBICIT TPOU3BOAHON (YHKIMH. YpaBHEHHE KacaTebHOW K rpaduky (yHKIUU. OK-02,
Dusnyeckuil (MEXaHUYECKHIA) CMBICIT IPOU3BOIHOM. OK-03,
[IpakTuueckoe 3ansaTue 31 Ilpasuia quddepeHIMPOBAHUS. 2 OK-04,

Tema 8.2 [lpumenenne |CopepskaHne yueGHOro MaTepHaia 10 OK-05,

MPOU3BOAHOM. MonotoHHOCTh (yHKUMU. Toukm skcTpemyma. HccnemoBaHue (QYHKIMH Ha MOHOTOHHOCTH H OK-06,
noctpoenue rpapukos. HaxoxneHne HauboNbInero 1 HAMMEHbIIETO 3HAYCHHIH (Y HKIIUH. 6 OK-07
MccnenoBanust yHKUNU B TOCTPOSHHS €€ rpaduka ¢ MOMOLIBIO IPOU3BOIHOM. IIK
[IpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEeP:KAHUE (COAePKAHNE MPHKJIATHOT0 MOIYJIsI) 3.1
IIpakTH4eckoe 3ansaTHE 32. HaxoxaeHne ONTUMANIBHOIO Pe3yJIbTaTa ¢ MOMOIIBIO MPOU3BOIHON B 4
MPAKTUYECKUX 3a7a4ax.
[IpakTHueckoe 3ansitue 33. Htoroseiii ypok mno teme «lIponsBonHas pyHKINH, €€ TPUMEHEHNE»

Paszaen 9. UnTerpan u ero npuMeHeHne 14

Tema 9.1 Conep:ranue y4eGHOro MATepHAIA 4  |OK-01,

[TepBooOpasHast [Tepsoobpasnas. IlpaBuna HaxoxkaeHUs nepBooOpasHbX. HeonpeneneHHbI HHTErpa. OK-02,

byHKIIH. HemnocpencTseHHOE HHTErPUPOBAHUE. OK-03,

Heonpenenennslii 4 OK-04,

WHTErpa OK-05,

Tema 9.2 Conep:kaHue y4eOHOro MarepuaJa 12 |OK-06,

OmnpeneneHHeIi Conep:kanue y4e0HOr0o MaTepuaia 10 |OK-07

UHTETPAI U ero (OmnpeneneHHbINH HHTErpal u ero ceoiictsa. [lnomans KpuBOIMHENHON Tpanenuy. 4 [1K 3.1
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MIPUMEHEHNE

IIpakTuueckoe 3anaTue 34. BeruuciaeHue onpeaeseHHbIX HHTETPajoB
IIpakTHYeckoe 3aHATHE 3S. BpUKCIEeHNE IIIOIIAEH ¢ TOMOIIBIO UHTErPAJIOB

IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepP:KaHHe (Codep:KaHHe MPUKJIATHOTO MOAYJIsI) 6
[IpakTHuyeckoe 3ansaTHe 36. Pernenne 3anad Ha NPUMEHEHNE HHTErPaa JUIsl BBIMUCICHUS (PU3MIECKUX
BEJIMYMH U MUIOLIAAEH
CamocTrosiTesibHAast padoTta Nel2
BrmonHenne rpadguueckoii padoTel « Berauciaenune miommaneii Guryp ¢ moMomp0 HHTErpatay 2
Paznen 10. JjieMeHTbl KOMOMHATOPHUKH, CTATUCTHKH H TEOPUH BEPOSITHOCTEH 16
Tema 10.1 OcHoBHble |Comep:kaHHe y4eOHOr0 MaTepHaJa 6
MTOHATHS (OCHOBHBIE TOHATHSI KOMOMHATOPUKH. [lepecTaHOBKY, pa3MeIeHus], COUETaHMUSI. 4 OK-01,
KOMOMHATOPHKH IpakTuueckoe 3ansitue 37. Pemenue 3ana4 no reme « MEMEHTbI KOMOUHATOPUKI» 2 |0K-02,
Tema 10.2 JnemMeHTsl  |Conepskanue yaeGHOro MaTepuaia 6 OK-03,
TEOPHU BEPOATHOCTEH  (COOBITHE, BEPOATHOCTH COOBITHS, CJIOKEHHE U YMHOKEHHE BEPOSTHOCTEH 2 OK-04,
OK-05,
IIpakTuueckoe 3anaTue 38 PeleHue 3a1a4 M0 ONPENEEHUIO BEPOATHOCTEN OK-07
IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COlep:KaHHe (coaepKaHue NMPHKJIATHOTO MOAY.JIs) 4
IpakTHueckoe 3ansite 39. BeposTHOCTh B MPodheCCHOHABHBIX 3a/1auax (1K 3.1
Tema 10.3 Conep:kaHue y4eOHOro MarepuaJa 4
DJIEMEHTBI JluckpeTHas ciaydaiiHasi BeIMYMHA, 3aKOH €€ paclpeeeHNs U YUCIOBbIe XapaKTePUCTUKU
MaTeMaTU4eCKO Bapuanuonssiii psia. [lomuron gactor u ructorpamma. CTaTUCTUYECKHUE XapaKTEPUCTUKH PsAla 2
CTaTUCTUKH HaOJIF01aeMBIX JTAHHBIX
IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepP:KaHHe (Codep:KaHHe MPUKJIATHOTO MOAYJIsI)
[pakTHueckoe 3ansiTue 40. Pemenue mpakTHYeCKNX 3a1a4 Ha 00pabOTKy YHCIOBBIX JAHHBIX, 2
BBIULCJIEHUE UX XapPAKTEPUCTHUK.
CamocTrosiTesibHas padora Nel3. PaGoTa ¢ HHAMBUAYAJBLHBIM IPOEKTOM. 2
IToAroToBKa KOMIBIOTEPHO NPE3EHTALMH K 3aIIUTe HHANBUAYAJIbHOIO MPOEKTa
Pasznen 11. YpaBHeHNs H HEPABEHCTBA 20
Tema 11.1 |C0nepmaﬂne yue0HOro MarepuaJa 14
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O06mmue METO/IBI
pelleHnss  YPaBHEHHWIL,|Y paBHeHUs. PaBHOCHIIBHOCTD ypaBHeHUi. O611e TpUeMbl peIleHns ypaBHEHHUi. PalnoHanbHble OK-01,
HEPABCHCTB, CUCTEMypaBHEHUS U HEPABEHCTBA. MppanoHalbHbIE YPABHEHNS] U HEPABEHCTBA 12 OK-02,
y paBHEHUI U | Meron uHTepBaioB. ['padudecknii MeTon pelleHHs ypaBHEHH M HepaBeHCTB. llokaszarenbHble OK-O3,
HEPABCHCTB YPaBHEHHsI M HepaBeHCTBA. Jlorapudmuueckue ypaBHEHUS M HEPABEHCTBA. TPHIOHOMETPHYECKHE OK-04,
YPaBHEHHS U HEPABEHCTBA. Y PaBHEHHUS M HEPABEHCTBA ¢ Moy ieM. HeluHelHble CHCTEMBI ypaBHEHHIA OK-05,
11 HEPABEHCTB. OK-06,
OK-07,
IIpakTHyeckoe 3ansaTHE 41./IMHElNHbBIE CCTEMBI yPABHEHUI U HEPABEHCTB (1K 3.1
Tema 11.2 CoaepsraHue yueOGHOro MATEPHAIA 6
Cocrasnenne u |CocTaBjIeHHE U PELICHUE 3a/1a4 C ITOMOIIBI0 yPaBHEHUN 2
PCIICHUC 3ana4d CllIpodeccHOHATHLHO-OPHEHTHPOBAHHOE COAePKAHNE (COAEeP:KAHHE MPUKJIATHOTO MOAYJIA)
MOMOLIBIO ypaBHeHUH  [[IpakTuveckoe 3anstue 42, CocraBienue u peneHue mpodeCCHOHAIBHBIX 3a7a4 ¢ TOMOLIBIO
Y PaBHEHUI 4
IIpaxkTHyeckoe 3ansaTHE 43. ITOrOBBIN YPOK IO TeME « Y pABHEHHS U HEPABEHCTBAY
IIpomexyTounas arrectanus ( AuddepeHIPOBAHHBII 3a4eT) 1
I[IpomexxyTouHnasi arrectanus (JK3amMeH) 24
Bcero: 267
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3. YciaoBus peajqn3zanuy NporpaMmbi 0011e00pa3oBaTe/IbHON JUCHUILTUHbI

3.1. [Ins peanu3zauuy nporpamMMbl AUCLUIIUHBI J0/15KHBI ObITh MPeaycMOTpPeHbI
cleayrolHe crienuaabHble MOMelIeHHUsI:

Peanu3amms mporpaMMBbl AUCIHUTUINHBI TPeOyeT HAMTHYHA yIeOHOTO KAOWHETa MATEMATHKH.
ObopynoBanue yueOHOTO KaOWHETA!

- TIOCATOYHBIE MECTA MO KOJIMYECTBY 00yHAIOIIUXCS,

- pabodee MECTO MPENOJABATEIIA;

- KOMIDIEKT y9eOHO-HATTIATHBIX TTOCOOUH;

- KOMIDIEKT 3IEKTPOHHBIX BHACOMATEPHATIOB;

- 3amaHus 71 KOHTPOJIBHBIX PadoT;

- mpodeccHOHATHPHO OPUEHTHPOBAHHBIC 3aJaHUS;

- MAaTepHaibl 3K3aMeHa.

TexHUueckue cpencTBa OOyUCHUS:

- TEPCOHABHBIA KOMIBIOTED C IMLEH3UOHHBIM MPOTPAMMHBIM 00€CTICYEHHEM;

- TIPOEKTOP C FIKPAHOM.

3.2. HupopmaunoHHoe obecrniedeHue 00yueHusl
OcHOBHbBIE HICTOYHHUKH:

1.  boromomnos. H. B. Anre6pa m Hawama ananusza: yueOHoe mocooue mms CITO / H. B.
boromonos. — M. : M3natensctBo IOpaiit, 2023. — 240 ¢. — (Cepus : [Ipodeccuonamproe
oOpaszosanue). Pexxum noctymna: https://urait.ru/.

2. boromomos. H. B. Maremaruka: yueOnuk mist CIIO / H. B. boromomos, I1. W.
Camotinenko. — 5-e u3f., nepepad. u gom. — M.: U3patemsctBo Opaiit, 2023. — 401 ¢. —
(Cepus : IIpodeccuonampraoe oOpazoBanue). Pexxum goctyma: https://urait.ru/.

3. boromonos. H. B. [Ipaktudeckue 3auaTHA M0 MateMaTHKe: yueOoHoe nocodme amst CIIO
/ H. B. boromonos. — 11-e u3a., mepepad. u qon. — M.: UzmarensctBo IOpaiit, 2023. — 495
c. — (Cepus : IIpodeccronampHoe odpazosanme). Peskum moctyma: https://urait.ru/.

4. Kpemep, H. III. Marematuka ams komnemkei: yueOnoe mocoome mma CIIO / H. III.
Kpewmep, O. I'. Koncrantunosa, M. H. ®puaman; nox pea. H. III. Kpemepa. — 11- e u3a,
niepepad. u gor. — M.: Uznarenscto FOpaiit, 2023. — 362 ¢. — (Cepus : [Ipodeccuonanbroe
oopazosanue). — ISBN 978-5-534-15601-0. Pexxum noctyma: https://urait.ru/.
JlonoTHUTE/IbHbIE UCTOYHUKUS

1. Hayuno-momymsapHsiii (pusuko-maremaTuueckuid xypHanm «Ksanty. @opma mocrtyma:
http://kvant.ras.ru
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2. Hayunsiin JKypHAaJ «CTyneHYECKHUI. ®opma gocrtyna:

https: //sibac. info/j oumal/student

3. Bcepoccuiickue unTepHeT - omummnuaasl. opma moctyma: https://online

olympiad.ru

4. Enunas xomnmekims mudpoBbx 00pa3oBaTeIbHBIX pecypcoB. Dopma aocTyna:
http://school-collection.edu.ru

5. Hayunas snekrponHas ounbdmmoreka. @opma moctyma: https://elibrary.ru

6. OtkpeiThi KOIEMK. MaTtemaTuka. @opma moctyma: https://mathematics.ru

7. Tlosropum marematuky. @opma moctyma: http://www.mathteachers.narod.ru

8. CnpaBo4HHK MO MaTeMAaTHKE I IKOMHHUKOB. @opma moctyma: https: //www. resolventa.
ru/demo/demomath. htm

9. Cpennsas MmaTeMaTH4eCcKas HHTEpHET mikoma. @opma moctyma: http: //www. by math, net
10. ®enepanbubiii moptan «Poccuiickoe oopasoBanue». Gopma gocTyna:

http: //www. edu.ru
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4. KoHTpoJ1b U oLIeHKA pe3yIbTaTOB 0CBOEeHUS 0011eo0pa30BaTeIbHOI

AUCHUIIJIHHDBI

KonTpois u oumeHka pe3yiabTaTOB OCBOEHHS OOMIEOO0pA30BATEIbHOW IHUCIUTUIAHBI

PACKPBIBAIOTCS Yepe3 AUCHUIUTHHAPHBIE PE3YyIbTaThI, HATIPABICHHBIE HA (POPMHUPOBAHUE OOIINX
U npo(heCcCHOHANBPHBIX KOMIIETEHIIUH 110 pa3AeiaM U TeMaM CoJAepKaHMUA y4eOHOr0 MaTepHana.

Oomas/npodeccuoHanbHas Pasnen Tun o1eHOYHBIX MepONIPUATHSA
KOMIIeTeHIUSsI
OK 01. Beibupatb cioco0r! perieHus P 1,P2, P3,P| TectrupoBanue
3ana4 podeccroHanbHol featensHocT 0> P 6, P 7, P8} Verupii ompoc
NPUMEHHUTETBHO K PA3JIMYHBIM KOHTEKCTaM P9, P10, PU| Maremarnueckuii nuxrant
CamocrosiTenpHas padorta
JuddepeHmpoBaHHbIil 3a4eT
BrInmonHeHne 3K3aMeHATUOHHBIX 3a0aHuN
OK 02. Ucnonp30BaTh COBPEMEHHBIE P1,P2 P4, P| TectrupoBanue
CPEZCTBA TIONCKA, AHANH3a 1 5,P6,P7,P8) Vcruwii ompoc
UHTEpHIpeTanuy nHGopMaum, u P MaTeMaTu4eCKUil TUKTaHT
UH(POPMALIMOHHBIE TEXHOJOTHH IS %, P10, P 1 CamocrosiTenpHas padorta
BBITIOJTHEHUS 337124 TPOPECCHOHATBHON HuddepeHrpoBaHHBIN 3a4€T
IESITeTbHOCTH BrimonHeHne 3K3aMEHAIMOHHBIX 3a1aHUH
P 1,P2 P3 Pl TecrupoBanue
OK 03. ITnanuposats u peanuzosbiBats (4, P 5, P6,P 7 Vernmit onpoc
coOcTBeHHOE MPO(EeCCUOHANBHOE U P 8, P9, P10, Maremaruueckuit nuxrant
JMYHOCTHOE Pa3BHUTHE, P 1 CamocrosiTenpHas padorta
NPEANPUHIMATENBCKYIO 1eATENbHOCTD B JuddepeHmpoBaHHbIil 3a4eT
npodecCHOHANTbHOM cepe, UCIIONb30BATh BrinonHeHue 3K3aMeHAIMOHHBIX 3aJaHUH
3HaHMSA N0 (PMHAHCOBOW ITPAMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX CUTYaLIUSAX
OK 04. 3ddexrusHo B3aumoneiictoats [P 1, P2 P 3, P| Tecruposanue
U paboTaTh B KOJJIEKTHBE U KOMaH/Ie 4,P5,P6,P 7, Verawii onpoc
P8, P9, P IO, MartemMaTHueCKUHN TUKTAHT
P U
CamocrosiTenpHas padorta
JuddepeHmpoBaHHbIil 3a4eT
BrInmonHeHne 3K3aMeHATUOHHBIX 3a0aHuN
3a0aHuN
OK 05. Ocy1iecTBisATb YCTHYIO U P1,P2, PS5, P| TecrupoBanue
MNUCbMEHHYIO KOMMYHUKALUIO HA 16; fOZP PI/Sf P9, Vernmii onpoc
,

roCy1apCTBEHHOM si3bIke Poccuiickoit
Denepaliiv ¢ y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

Marematuueckuii AUKTAHT
CamocrosiTenpHas padorta

JuddepeHmpoBaHHbIil 3a4eT
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BrInmonHeHne 3K3aMeHATUOHHBIX 3a0aHuN

JOKYyMEHTALIUIO.

OK 06. ITposiBisTh rpakAaHCKO- P 1,P5,P 6, Pl Tectuposanue
MaTPUOTUUECKYIO MO3ULIHIO, 7,P8,P9,PUl Vernmit onpoc
IE€MOHCTPUPOBATH OCO3HAHHOE MOBEICHUE MareMaTH4eCKHiIl TUKTAaHT
Ha OCHOBE TPaAULIMOHHBIX CamocrosiTenpHas padorta
00111e4eI0BEYECKUX LICHHOCTEH, B TOM JuddepeHmpoBaHHbIil 3a4eT
4HClie C YIETOM rapMOHU3ALUU BrinonHeHue 3xK3aMeHalMOHHbBIX 3aJaHUI
MEKHALMOHATBHBIX U MEXKPEIUTHO3HBIX
OTHOLIEHUMN, TPUMEHSATb CTAHAAPThI
AHTUKOPPYILIMOHHOTO MOBEACHUS
P1,P2,P3,P
OK 07. ConelcTBOBaTh COXPAHEHHIO 4,P5,P6,P 7, Tecruposanue
OKpY Karollei Cpenpl, P8, P9 P10, yveruwi onpoc
pecypcocOepeKeHUI0, MPUMEHSITh 3HAHUS P 1 MareMaTH4eCKHiIl TUKTAaHT
00 M3MEHEHUH KJINMATa, PUHIIHITBI CamocrosiTenpHas padorta
OepekIMBOTO MPOU3BOACTBA, S3(H(HEKTUBHO HuddepeHrpoBaHHBIN 3a4€T
NEeNCTBOBATH B UYPE3BbIUANHBIX CUTYALUSAX BrinonHeHne 53K3aMeHalMOHHBIX 3a1aHUN
TIK 3.1 P 1,P2 P3 Pl TecrupoBanue
OQpOpMIATE TEXHOIOTHYECKY IO 4,P5,P7,P8) Vcruwii onpoc
PSS, P10,PU

MaremMaTndyeckuii JUKTAHT
CamocrosiTenpHas padorta
JuddepeHmpoBaHHbIil 3a4eT
BrInmonHeHne 3K3aMeHATUOHHBIX 3a0aHuN
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5. TEMATUHKA UHANBUAYAJIBHBIX TPOEKTOB.

HenpepsisHbie npobu.

JTIprmeHeHHe CIOKHBIX POLIEHTOB B YKOHOMHUYECKHX pacyeTax
TlapannenpHO€ NPOEKTUPOBAHUE.

.CpenHue 3HaYeHHs U UX IPUMEHEHHE B CTATUCTHKE.
BexkropHoe 3ananne NpsMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.
.CroskeHre TapMOHHYECKUX KOJICOaHMI.

I'paduueckoe pemenne ypaBHEHUH 1 HEPABEHCTB.

W 1 N n AW N~

.HpaBI/IJ'IbeIe U NIOJIyTIpaB UJIbHBIEC MHOTOI'PaHHUKH.

\O

Konunueckue ceuennst 1 Ux NpUMeHEHHE B TEXHUKE.

10 Ilonsrue nuddepeHnuana u ero NpUIOKEeHUs.

11 .Cxembl NOBTOPHBIX UCTIbITAHUHN bepHyu.

12 HccnenoBanue ypaBHEHHI U HEPABEHCTB C MapaMETPOM.

1.3 3apmaun Ha BeIMHCIEHUE TUTOIIAAEH U 0OBEMOB TEJ BPALIEeHHUs 1 MHOTOTPAHHUKOB
1.4 3apmaun Ha HanOoJbIIEe M HAMMEHBLIEEe 3HAYCHUE BEJTMUNH U METOABI UX PEIICHUS

15 HppamuonansHocTy B apxutekType. [lonkoBooOpasHbIe U CTpebuaThie apKu |
KynoJia

16 KommnekcHele yucia

17 IlupamMunpl - camble COBEPLIEHHBIE COOPYKEHHSI B MUPE

18 .Cratuctuueckoe uccienopanne « Mup yBieueHNUNH COBPEMEHHOTO CTYICHTa
19 .®ynkuuu B IpUpoOLEe U TEXHUKE

20 IlpaBuibHBIE MHOTOIPAHHHMKHU B HAYK€E U MOBCEIHEBHON XKU3HU
1.1 Erumerckue mApaMuIbl - COBEPIIEHCTBO (POPMBI

1.4 Yenosek. Matemaruka. JKenesnas gopora

23 JlorapuMbl BOKPYT Hac

24 Cnupaiu B MAaTEMaTHKE U OKPY>KAIOIIEeM MHpE.

25 .TaiiHBI 30J0TOrO CEUEHUH.

26 .«MaremaTuueckoe» uckyccTsoM. K. Dmepa.

27 I'padsl u X TPUMEHEHHE.

28 .I'eoMeTrpus B KUBOIUCH, CKYJIBITYPE U aPXUTEKTypE.

29 .®pakTtanbHas reOMETPUS.

30 .Hacnenue ITudaropa.

31 .Teopus BepOATHOCTEHN B a3aPTHBIX UIPAX.

32 .CumMmeTpus - OCHOBOIIOJIATAIO UM MPUHLIUI yCTPOUCTBA MHUPA.
33 IlTupaMunbl B MPOLLIOM, HACTOSIIEM U Oy IyIIeM.

34 Mopuc Juiep - MaTeMaTHKa UM UCKYCCTBO?



35 TI'apmonus u coBepuieHCTBO [11aTOHOBBIX Te.

36.00bpeMBl 1 TUIOIAAH TOBEPXHOCTEH MPaBUIIBHBIX MHOTOTPAHHHUKOB H TEJ BPALICHNUS,
37 . Amop¢HbIe H300paKeHHS,

38 .TI'apmoHMs B apXUTEKTypE - HEJIMHEWHAsl IePCIEeKTUBA,

1.1 Erunerckue nupaMupbl,

40 .Y30psl cuMMeETpHY,

41 . 3050TO€ CEUEHUE U TUPAMU/A,

42 . MareMaThka U apXUTEKTYPa,

43 3onoThle ciUpaiy U “TIEHTaroHajbHAs W CHMMETPHS B JKUBOU MPUPOE;
44 TaliHa eruneTcKoro KajJeHaaps,

45 MartemaTuka U rapMOHUS B My3BIKE,

46.Yucna I[Ingaropa u cpenHee rapMOHHYECKOE B MY3BIKE;

47 Maremaruka it Oyaymero u B Moeii mpodeccuu;,

48 IlpoueHThl B HAUIEH KU3HU.

49 T'padudeckoe MpeaCTaBICHUE CTATUCTHUECKHUX TAHHBIX.

50 MaremaTuueckue OCHOBBI CTUXOCJIOKEHU.

51 .Marematnueckue OCHOBBI My3bIKAJIbHBIX CO3BYUYHH.

52 MaremaTuka pacTeHHI U )KUBBIX OPraHU3MOB.

53 .MaremaTnka 1 3aKOHBI KPaCOTBIL.

54 Marematuueckuil BeTHUK: po3bl I Bupo I'panau.

55 Yeprexu, QUrypsl, TMHUU U MATEMAaTHUECKHE PACUEThl B KPOHKE U IINTHE.
56 .Maremaruka 1 COpT.

57 MonenupoBaHue 0COOEHHOCTEH MaxMaTHON TOCKH.

58 .Hywmepomorus - Mug min peairbHOCTb?

59 .Teopusi BEpOATHOCTEN B KU3HU MMUEII.

60 MaremaTuyecKkoe MOACIUPOBAHNE OKPYKAIOIIEH CPEeabL.

61 .3onotoe ceueHue B MaTeMaTUKe.

62 .I"'apmoHuyeckuii Tpeyronbauk Jleiibuuna. Mcropust 1 mpuYuHbI BOSHUKHOBEHHSI.
63.Yucna ®udonayun CBONCTBA U MPUMEHEHHUE NP PEIICHUH 3a1aY.

64 Uucna Mepcena. CoepiienHbie yncna. Teopema Ditnepa.

65 .Ceru UlTeiinepa.

66 MartemaTrueckuii OUIIbSPA.

67 .Codusmbl U MapagoOKChI.

68 .MaremaTnuecKue XapakTePUCTUKU €TUIETCKUX MUPAMULI.

69 . JlnoaHTOBBI ypaBHEHUSI.
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