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1. O0mas xapakTepucTUKa padoyeil mnporpaMMsbl 00111e00pa3oBaTeIbHOM
AUCHUILTHHBI «MaTeMaTHKa)

1.1. MecTo JAMCHMIUIMHBI B  CTPYKType  mnpodeccHOHAIBLHOM
oOpa3oBaresabHoiil nporpammsbl CIIO:

O6meobpazoBaTenbHAS JTUCITUTTHHA «MareMaTuka» SIBIISICTCS
00s13aTeIbHOM  4YacThlo  00IIeo0pa3oBaTeIbHOIO  IHMKJIAa  00pa3oBaTeIbHOU
nporpammsl B cootBeTcTBUU ¢ PI'OC no cneumansHoct 44.02.02 [IpenosaBaHue
B HAYaJIbHbK KJIACCaX

1.2. llesu ¥ muIaHUPyeMble Pe3yJbTAThI OCBOECHHS JUCHUIJIHHBI:

1.2.1. leab aucuMnJInHbI

Conepxanue MIPOrpaMMBbl 00111e00pa3zoBaTEILHOM JTACIUATUTMHBI
«MareMaTKa» HampaBJIeHO Ha JOCTWKECHHE pE3yJIbTaTOB €€ W3y4YCHUs B
cootBercTBUM ¢ TpeboBanusamu PI'OC COO c¢ yyeroM mpodeccuoHaIbHON
HanpasyieHHocTH @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOEHHS  001Ie00pa3oBaTeIbHOM
aacUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHOoBe PI'OC COO
Oco0oe 3HaueHue NUCUMIUIMHA UMeeT npu (popmupoBanuu U pazsutun OK



Oo01mue KOMIeTeHI U

Ilnanupyemblie pe3yibTaTbl 00y4YeHUsI

Oo0mue JAucuunianHapHbie
OK 01 BeiOupate cnocoObl| - TOTOBHOCTH K Tpydy, OCO3HaHME LIEHHOCTH | -BJIaJeTh METOJAaMM JI0Ka3aTeJIbCTB, AJITOPUTMAMM PEIICHUS 3a/ady;
pereHus 3aJlay | MacTepcTBa, TPYAOIO0HUE; yMeHHe GOpPMYJIHUpPOBATh OIpPEIACIICHUsS, AaKCHOMBI M TEOPEMBI,
HpO(i)GCCHOHaHBHOﬁ - FOTOBHOCTLU K aKTHBHQfI JACATCIIBHOCTH | IPUMCHATh HX, IIPOBOAUTH MOOKa3aTCIBHBIC PACCYXKIACHHA B XOIC
JCSATCIIBHOCTU TCXHOJIOTUYCCKON U COLIMAJIBHOU HaHpaBHeHHOCTI/I, PCUICHUA 3a4a4,
MPUMEHUTETBHO CIOCOOHOCTH WHULIUUPOBATH, IJIaHUPOBATH H| - YMETh ONEPUPOBATHL MOHATHSIMH: CTEIIEHb YHCIIA, JorapudM 4ucia;

K pa3JIM4YHbBIM KOHTCKCTaM

CaMOCTOSITEIIHO BBIMTOJIHATH TAKYIO I€ATEIIEHOCTB;
- MHTEpeC K pa3iu4yHbIM cdepaM NpodheccCHoHAIbHON
IESITeNbHOCTH,

OBnanenue YHUBEPCAIbHBIMU
MI03HABATEIbHBIMU JIEHCTBHSIMHU:

a) 6a30BBIC JIOTHUECKHUE ICHCTBUS:

- CaMOCTOSATENBHO (OPMYJINPOBATH U AKTYAJIN3UPOBATH
npoOJeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMH

- YCTaHABIWBAThL CYIIECTBEHHBIM MPHU3HAK  WIIH
OCHOBaHHUSI IJIi CpaBHEHHWs, KiIacCHDUKALMH U
000011IeHuS;

- OmpemensaTh IenH  AeATEIbHOCTH,  3aJaBaTh

IapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS,
- BBISIBJIATHL 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpPUBAEMBIX SIBIEHUSAX,

- BHOCHTH KOPPEKTHBBLI B JIE€ATEIHLHOCTH, OICHMBATH
COOTBETCTBHE PE3YIALTATOB IIEISAM, OIEHHBATHL PUCKH
MIOCJIEICTBHH JI€ATELHOCTH;

- pa3BUBaTh KPEATHBHOC MBIILICHUE IPH PEIICHUU
YKU3HEHHBIX TPOOJIEM

0) 6a30BEIE HCCIEN0BATEILCKUE NEUCTBUS:

- BIAJETh HaBBIKAMHM Y4YeOHO-HCCIIEOBATENLCKOH H
IIPOEKTHOM JIEATENILHOCTH, HAaBLIKAMH Da3peIeHus
IpooIeEM;

- BBIBIATH NPUYUHHO-CIEIACTBEHHBIE CBS3H U
aKTyaJu3MpoBaTh 3aJady, BBIIBHUIAaTh THIIOTE3Y €€
pelleHns, HaXOAUThb apryMeHThl UId JOKa3aTeabCTBa
CBOMX YTBEP)KIEHUM, 3a/1aBaTh apaMeTPhbl U KPUTEPUH

pEIICHHUS;

- aHAJIM3UPOBAThH IOJYYCHHBIC B XOJC PCIICHUS 3aJ1a4u
pe3yabTaThl, KPUTHUCCKH OLICHUBATh 1504
JIOCTOBEPHOCTb, IMPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIJIOBHSX;

-- YMEThb MEPEHOCUTh 3HAHMS B IO3HABATEIIBHYIO H
PAKTHYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;
- YMETb HHTEIrpPUpPOBaTH 3HAHUA U3
PEeIMETHBIX 00IacTeu;

- BBIIBUTaTh HOBBIE HJEH, MpPEIjiaraTh OPUTHHAIbHbBIE
MOAXOAbI Y PEIICHU;

U CIIOCOOHOCTH MX HCIOJIb30BAaHUS B IO3HABATEIHHON U
COLMAJIbHOW MPAKTUKE

pa3HBIX

YMEHHE BBIINOJHATh BBIYHCICHHE 3HAYEHUH M IIPeoOpa3oBaHUs
BBIDAXKCHHM CO CTEIEHSMH U JjorapudMamu, IIpeoOpa3oBaHUs
JIPOOHO-PAIIHOHATIBHBIX BBIPAXKCHUI;
- YMETh OIEPUPOBATH MOHATHAMHU: PAIlMOHAIBHBIE, HPPALIMOHAJIBHEIE,
IIOKa3aTeIbHbIE, CTEIICHHBIE, Jorapu(pMHUECKHUE,
TPUTOHOMETPUUYCCKUE YPABHEHHUS U HEPABCHCTBA, MX CHCTEMEI;
- YMETh OIIEPHPOBATh MOHATUIMU: (DYHKIHS, HEIPEPhIBHAS (DYHKIIHS,
MIPOU3BOAHAS, IIEPBOOOpa3Has, ONpEIEICHHBIM HHTErpaia;, YMETh
HAaXOOUTh IPOU3BOAHBIC DIIEMEHTAPHBIX  (YHKIUH, HCIIOIb3YS
CIIPaBOYHBIC MAaTEpHabl, KCCJICAOBATh B IMPOCTCHININX CIydasx
(DYHKIIMM HA MOHOTOHHOCTbH, HAXOIHWTh HAHMOOJIBIIME M HAMMCHBIIIKE
3HAUCHUS  (QPYHKIMH;  CTPOMTh  Trpauky  MHOTOWICHOB  C
HCIIOJIb30BAHMEM aIlllapaTa MaTeMaTHYeCKOTO aHajan3a; IPUMEHSITh
MIPOU3BOJAHYIO IIPU PEUICHUU 3a7a4 Ha JBUXKCHHUE, PEIIaTh IPAKTHKO-
OPUCHTHPOBAHHBIC 3aJa4l Ha HAKOOJbIINE U HAMMCHBIIINE 3HAYCHHUS,
Ha HaXO0XJICHHE IMyTH, CKOPOCTH U YCKOPCHUS,
- YMEThb ONEPUPOBATh IMOHATHSMH: palMoHalbHAsS (DYHKIHS,
moKa3aTenbHas (YHKIWS, CTeneHHas (QYHKUIMS, JorapupMuieckas
(YHKLHA, TpPUrOHOMETpUYECcKHe (YHKIMH, OOpaTHble (YHKINH;
YMEHHE CTPOHMTHh TpadHUKA U3YUYEHHBIX (YHKIUHA, HCIIOIb30BaTh
rpadMKy MPU M3YYEHUU IPOIECCCOB M 3aBUCHUMOCTEH, MPH PEIICHUU
3a7a4 U3 JPYTHX y4eOHBIX IPEIMETOB M 3aJa4 U3 pPeajbHOH JKU3HU,
BBIPAXKaTh (EODMYJ'I&MI/I 3aBUCHUMOCTH MEK/y BEJIMUYNHAMU;
- YMETh peIlaTh TEKCTOBBIC 3aJayd Pa3HbIX THUIIOB (B TOM YHCIIE Ha
MIPOIICHTHI, IOJU M YacTH, Ha JIBHXKCHUE, pa0OTy, CTOUMOCTh TOBapOB
U yCIOyr, HaJOrHd, 3aJadd u3 oOO0JIACTH VIIPaBIIEHUS JIMYHBIMH M
CceMeHHBIMH (DMHAHCAMHM), COCTAaBIIATh BBIPAXKCHHS, YPaBHEHHUS,
HEpaBCHCTBA MW MX CHCTEMbI II0 YCIOBHIO 3aJadyH, HCCIIEIOBATh
[TOJIYYE€HHOE PEIIEHHE U OICHUBATH IIPABIOIIO00HOCTh PE3YILTATOB;
- yMETh OIIEpHPOBaTh IMOHATHSAMH: CpeAHES apu(pMETUUECKOL,
MearaHa, HanOOoJIbIlIee 1 HAaUMEHbBIIICE 3HAUCHHUS, pa3Max, JUCIIePCHS,
CTaHJAPTHOEC OTKJIOHCHHE YHCJIOBOTO Habopa, yMeTh W3BJICKaTh,
HHTEPIIPETHPOBATh MH(POPMAIHIO, MPEACTaBICHHYIO B TaOIMIaX, HA
IuarpaMmax, TpaduKax, OTPaXKAIOIIyld CBOWMCTBA  pPealbHBIX
MPOIECCOB W SIBIICHUH; NPEACTABIATh HH(GOPMAIHIO C ITOMOIIBIO
TaOJINIl U AWArpamMM; UCCIACAOBATH CTATUCTHYECKHE JAHHBIC, B TOM
Yucjae ¢ NOpHUMEHEHHEM TIpadHUeCKUX METOJOB M JJIEKTPOHHBIX
CpEJICTB;
- YMETh OIICPHUPOBAThH IIOHATHSAMHU. CIIYUAHMHBINA ONBIT M CIy4amHOE
COOBITHE, BEPOSITHOCTH CIIy4allHOr'O COOBITHS; YMEHHE BBIYHCIIATH
BEPOSATHOCTh C HMCITOJIb30BaHUEM Ipa@UYeCcKHX METOJIOB; HMPHUMEHSITH
$0DMYJ‘II)I CIIOKEHUS U YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
akThl M (OpPMYJbI MIPH PEIICHUU 3a7ad; OICHHMBATh BEPOSITHOCTH




peaJbHBIX COOBITUM; 3HAKOMCTBO CO CIIy4YaMHBIMH BEIMYUHAMU;
YMEHHUE MPUBOAMTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCEN B
MPHUPOJIHBIX M OOIIECTBEHHBIX SIBJICHHUAX,

- YMCTh OIICPHPOBATH IOHATHSAMHM:. TOUYKA, IIpAMas, ILUIOCKOCTD,
IPOCTPAHCTBO, JABYTPAHHBIA  YIOl, CKPELIMBAIOLIMECS MPAMBIE,
napauieIbHOCTh U MEPIECHINKYIIPHOCTD NPSIMBIX U INIOCKOCTEM, Yol
MEXKAY MPSIMBIMH, YTOJI MEXKIY HPSAMOHM U IIJIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO INIOCKOCTH, PAacCTOSHHUE
MEXAY IPAMBIMH, PpACCTOSAHHE MEXAY IUIOCKOCTSAMH; YMEHHUE
HCIIOJIL30BaTh IIPH PEIICHUH 3aJad H3yYCHHEIC (DAKTHEl M TCOPEMBI
IJIAHUMETPHUU; YMEHHE OLICHUBATH Pa3Mephl 00BEKTOB OKPYIKAIOIICTO
MHPa;

- YMETh OIEPHUPOBATh IIOHATUSIMH: MHOI'OTPDAHHUK, CCUCHHE
MHOrOI'paHHUKa, Ky0, apajulelIenuIe, Ipu3Ma, nupaMuaa, Gurypa u
IIOBEPXHOCTh BpAIllCHUsS, IWIMHIAP, KOHYC, Imap, cdepa, cedeHus
(¢urypsl BpallleHHs, IIJIOCKOCTb, Kacaromascs chepbl, UIHHIPA,
KOHyCa, IUIOIaAb IIOBEPXHOCTH NHUPaMHUILI, IPH3MbI, KOHYCa,
OWIMHApPA, IUIomans cdepel, o00beM Kyba, HIPAMOYTOJBHOTO
mapajuieienune a, TUpaMuabl, MPHU3MbI, NHJIMHIApPA, KOHyca, IIapa;
YMEHHE H300pa)kaTh MHOTOI'PAHHUKH M IIOBEPXHOCTH BpAICHUS, MX
CEUYCHUSI OT PYKH, C IIOMOIIbIO YEPTEIKHBIX MHCTPYMEHTOB U
DJICKTPOHHBIX CPEJCTB; YMEHHME paclo3HaBaTh CUMMETPUIO B
MIPOCTPAHCTBE; YMCHHE PACIIO3HABATh IPABUIIFHEIC MHOTOTPAHHUKY,

- yYMEThb ONEPUPOBATh MOHATHSMH: ABIKCHHE B IIPOCTPAHCTBE,
MoJoOHBIe (UTYpPhl B IIPOCTPAHCTBE; MCIOJH30BAaTh OTHOIICHUE
IJI0IIaeH MIOBEPXHOCTEN U 00BEMOB MOJO0HBIX (DUTYDP IIPU PELICHUH
3aja4;

- YMETh BBIUHCIATE TI'€OMETPUYECKHE BEIWYMHBLI (IJIWHA, YIrod,
IJI0IIaAb, 00BEM, IUIOMIAAb MHOBEPXHOCTH), HMCIOJB3YS H3yUYEHHBIC
(hopMYyJIBI B METOJIBL,

- yMEThb OIIEpUPOBATh IOHATUSAMHU: HPSAMOYIOJbHAs CHUCTEMA
KOOPJWHAT, KOOPAMHATHI TOYKH, BCKTOP, KOOPJHUHATHEI BEKTOPA,
CKaJIIPHOE IIPOU3BEICHNE, YI'OJI MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA YKCIIO; HAXOAUTH C ITOMOIIBI0 M3yYEHHBIX
(hopMyJI KOOPAMHATEI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEKIY ABYMS
TOYKaMH;

- yMeTh BBIOMpATh MOAXOIAIINA W3YUYCHHBIA METOJ IJIS PEIICHUS
3aJlaud, PaclOo3HABATh MaTeMaTHYeCKHE (DaKTEl M MaTeMaTHUCCKHUC
MOJIEIM B HPHUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX, B HCKYCCTBE;
YMEHHE  NOPUBOJWTHL  IPUMEPHl  MAaTEeMaTHUYECKHUX  OTKPBITUU
POCCHUMCKOM ¥ MUPOBOI MaTeMaTHYECKO HAyKH.

- YMETh OIIEpPUPOBATh MOHATHSAMH: OIPEACICHUE, aKCOMa, TeopemMa,
CIIEACTBHE, CBOMCTBO, IIPHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCHIbHEIC
(hopMyITHPOBKHU; YMEHHE (hopMymupoBaTh oOpaTHOE n
MPOTHUBOIIOJIOKHOE  YTBEpIKIACHUE, MNPUBOJWTL  IIPUMEPHl U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ MAaTEMaTHUYCCKOM WHIYKIIUH;
MPOBOJUTE JIOKA3aTeNbHBEIC PACCYKICHHS TMpU pPEIICHUU 3ajady,
OLICHUBATh JIOTHMYCCKYIO IIPABUIBHOCTD PACCYKACHMIL;

- yYMEThb ONEPUPOBATh MOHATHUSIMHU: MHOXECTBO, ITIOJAMHOXKECTBO,
olepanyy HaJl MHOXKECTBAMHU, YMEHHE HCIIOIL30BaTh TEOPETHKO-
MHOXXCCTBCHHBII amnmapar JJid OIIMCAHUS PEallbHBEIX IIPOIECCOB U
SBJICHUM TIPU PEIICHUU 3aJad, B TOM YHCJIE M3 JIPYIHX y4eOHBIX
MPEIMETOB;

- YMEThb ONEPUPOBATh IMOHATUSAMH: Ipad, CBI3HBIM rpad, Iepeso,
LMKJI, rpad Ha IJIOCKOCTH; YMEHHE 3aJlaBaTh M OIMCHIBATh I'padbl




Pa3IMYHBIMHU CIIOCOOAMH; HCII0JI30BaTh rpadbl IPU PELICHUH 33134,

- YMEThb CBOOOJHO  OIIEpUPOBATh IMOHATUSIMHU. COYCTAHHE,
MEPECTAaHOBKA, YHCIO COYETAaHHM, 4YHCIO IIEPECTAHOBOK, OHHOM
HproroHna; yMeHHME MNPHUMEHATH KOMOMHATOPHBIE  (aKThl U
pacCyKICHHMS I peIICHUS 3a/1a4;

-yMETh OIEPHUPOBATH MOHATHAMH: HATypaJIbHOE YHCIIO, 1IEJI0Oe YHCIIO,
OCTaTOK MO MOJYJII0, PallHOHATILHOE YUCJI0, UPPAIIMOHAIBLHOE YHUCIIO,
MHOJKE€CTBA HATYPAJIbHBIX, LIEJbIX, PAllHOHAJIbHBIX, ACHCTBUTCIbLHBIX
YHCe; YMEHHE HCIIOJb30BaTh IPU3HAKK ACIUMOCTH, HAWMMEHBIIUN
0o0ImMi TeNMuTeh M HAaMMEHBIIIee 00IIee KpaTHoe, anroputM EBkinaa
IPU PEIICHUU 3a7ad; 3HAKOMCTBO C Pa3IMYHBIMM ITO3ULHMOHHBIMH
CHCTEMaMHM CUHCIICHUS,

- yMeTh CBOOOJIHO OIIEpUPOBATH MOHATHAMH: CTEICHb C IICJIBIM
IoKa3aTeleM, KOPEHb  HaTypaJbHOH  CTCIIEHHM, CTEIEHb C
pallMOHAIBHBIM  TOKa3aTeJIeM, CTEIeHb C  JICHCTBHUTEIIBHBIM
(BelleCTBEHHBIM) ITOKa3aTejieM, JorapudM 4Yucia, CHHYC, KOCHHYC U
TAHT'€HC ITPOU3BOJIBHOTO YHCIIA;

- YMETh OICPUPOBATH MOHATUSIMH: TOXICCTBO, TOXICCTBEHHOE
nmpeoOpa3oBaHue, ypaBHEHHWE, HEPABEHCTBO, CHUCTEMa YpaBHCHUU U
HEPaBCHCTB, PAaBHOCUJIBLHOCTH YPAaBHCHUM, HEPABECHCTB U CHCTECM,
pallMOHANIBHBIC, HPPAlMOHANbHBIC, II0Ka3aTelIbHbIC, CTEICHHEIC,
JorapudMHIECKHe, TPUTOHOMETPUUECKHE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pEIlIaTh YpPaBHCHHUS, HEPABEHCTBA U CHUCTEMBI C
MTOMOIIBIO PA3IMYHBIX ITPUEMOB; pelIaTh YPaBHCHHS, HEPABEHCTBA U
CHCTEMBI C IapaMeTpOM; IIPUMEHSThL YpaBHEHHUS, HEPABEHCTBA, HX
CHCTEMBI IS PEIICHUS MAaTEeMAaTHYCCKUX 3a7a4 U 3aJa4 U3 Pa3JINIHbIX
obnacTeli HAayKH U pealbHON KU3HH;

-yMETb CBOOOJHO ONIEPUPOBATh IIOHATHAMH: Tpapuk %yHKuHI/I,
oOpaTHas (YHKIHUSA, KOMIIO3UIMS (YHKIHUH, JUHEHHAs (YHKIHUA,
KBaJpaTU4Has (YHKIUS, CTEIICHHAs (DYHKIIMS C ICJBIM IOKa3aTeeM,
TPUTOHOMETPUYECKHE (DYHKIIMH, OOpaTHLIE TPUTOHOMETPHUYECKHE
(YHKIUH, TOKa3aTeabHAas W JIorapu(Mmuueckas (DyHKIHMH, YMEHHE
CTPOUTH I'paduKu (PYHKIMHA, BEIITOJIHITL NPE0oOpPa3oBaHUSA IpadUKOB
byHKumii;

YMEHHE HCIOJIB30BaTh I'PaUKN GYHKIUH IJIS U3YUEHHS IIPOIECCOB U
3aBHCUMOCTEH IIPU PELICHHMH 3a7a4 U3 JPYTHX YU4eOHBIX MPEIMETOB U
W3 pealbHOM »KWU3HU; BBIpakaTh (OpPMYyJIaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU;

YMEHHE CBOOOIHO OIIEpUPOBATh IOHATHSAMM. YETHOCTh (DYHKIIUH,
MIePUOINYHOCTD (DYHKIIUU, OTPAHUYCHHOCTh (DYHKIIUH, MOHOTOHHOCTh
(YHKIUHA, DSKCTpeMyM (YHKIMH, HauOOJbIIce M HaMMEHBIIEE
3HAYCHUS  (PYHKIMH HA  OPOMEXKYTKE, YMEHHE IMPOBOJIHTH
nccliieToBaHue (DYHKIINH,

YMEHHE HUCIIOJIb30BaTh CBOMCTBA U I'paduKu (YHKIUH IS PEIICHHUS
ypaBHEHUI, HEPABEHCTB M 3ajay C IapaMeTpaMu; H300pakaTh Ha
KOOPAWHATHOM  IUIOCKOCTH MHOXKECTBAa  PCIICHUH  ypaBHCHHH,
HEPABEHCTB U UX CHCTEM;

- YMEThb CBOOOJHO OIEPUPOBATH IMOHATHUSMH: IIOCICAOBATEILHOCTD,
apudMeTHUYSCKass ~ MPOrpeccus, TIeoMeTpUYecKas  IPOrPEcCHs,
OCCKOHEYHO YOBIBAIOIIas TeOMETPHUYECKas IIPOTPECCHUs;, YMEHHE
3a7aBaTh IOCJIEAOBATEILHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYpPPEHTHBIX (hOPMYT;

- yYMETh ONEPUPOBATL MOHATUSMH: HENPEPBIBHOCTh (DYHKIINH,
acUMOTOThI rpaduka QGyHKIUH, IIepBas W BTOpas IMPOU3BOHAS
(OYHKIIMH, TeOMETPUUYCCKHA M (hU3UYSCKHMH CMBICA IPOU3BOIHOM,




nepBooOpa3Has, ONpPEJACICHHLIA HHTErpajl; yMEHHE HaXOJIUTh
ACHUMIITOTEI TpadrKka (YHKIHMH, YMEHHE BBIUHCIIATH IIPOU3BOIHBIE
CYMMEI, IPOM3BEJCHHUS, YJACTHOTO U KOMITO3UIMY (DYHKIIHH, HAXOIUTh
ypaBHEHUE KacaTeJIbHOU K rpaduKy QyHKIHH;

YMEHHE HCHOJBL30BAaTh IPOU3BOIHYIO IJI1 HCCIIETOBAaHHUSA (HYHKIIMIH,
IUIST HAaXOXKICHUS HAMIYYIIEero PEeIICHUs B IPUKJIAIHBIX, B TOM YHCIE
COIIMATLHO-?KOHOMHYECKHX U (¢busnyeckux  3amadax, s
OIIpeiesIEHNs] CKOPOCTH M YCKOPEHHS, HAaXOAUTh IUIOIIAAN U 00BEMBI

dburyp ¢  TIOMONIIBIO  HHTETrpaja; MPUBOJIUTh  ITPHUMEPHI
MaTEMaTHYECKOr0 MOJCIUPOBAHMS C MOMOIIBIO AU(dEPEHINATbHBIX
YpaBHCHMUIL,

- yMeThb OIEPUPOBATH IOHATHAMH: KOMIUIEKCHOE  YHCIIO,
COIPSDKEHHBIE ~ KOMIUIEKCHBIE — YHCJA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4YHcia, ¢GopMa 3alUMCHd  KOMIUIEKCHBIX  YHMCEN
(reoMeTpuyeckas, TPUTOHOMETpPUYECKas M ajreOpandeckas); yMeETh
MIPOU3BOJIUTL apU(PMETHUECKUE ACHCTBHUS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJINUTH IPHUMEPHI HCIIOJIH30BAHUS KOMILJICKCHBIX YHCEIT,

- yMeThb  CBOOOJHO  OIEPUPOBATH  IOHATHSAMH.  CpPEIHEE
apu(MeTHYECKoe, MeanaHa, HauOOJblIee U HaUMEHbIIEE 3HAYCHHUS,
pa3sMax, JOHCICPCHS, CTaHZAPTHOE OTKJIOHEHHE IS OIMCaHUs
YUCJIOBBIX JaHHBIX; YMEHHE HCCICAOBATh CTAaTUCTUYCCKUEC JIAaHHBIC, B
TOM YHCJIE C NPUMEHEHUEM I'padHUUECKUX METOJO0B M DJIEKTPOHHBIX
CpenCTB; TIpadUUECKd HCCIEA0BATh COBMECTHBIE HAOIIONEHUS C
ITOMOIIBIO JUArPaMM PAaCCEHBAHUS U JIMHECHHON PErpecCcuu;

- yMEThb HaxXOJUThb BEPOSTHOCTA COOBITMH C MCIIOJIL30BaAHUEM
rpaMUeCKUX METOJOB; IPUMEHSITH IJIs pEIIeHUs 3amad (HopMyJibl
CIOKCHUS M YMHOXCHHUS  BEPOSTHOCTEH, (PopMylly — IOIHOM
BEPOSTHOCTH, ¢opMyay bepHyin, KoOMOWMHATOpHBIE (AKThl U
(OpMyIIbI, OLICHUBATh BEPOATHOCTH peEalbHBIX COOBITHH; YMCHHE
OIIEPUPOBATh IIOHATHSMH. CIIy4alilHas BeEJM4YHMHA, pacHpeIeiICHUS
BEPOATHOCTEH,  MaTeMaTH4YeCKOe€  OXHJAHHWE,  JUCIEPCHUS |
CTaHJApPTHOE  OTKJIOHEHHE  CIy4allHOH  BEJIMYMHBL,  (DYHKIHH
pacmpeneliecHUus W IUIOTHOCTHM PaBHOMEPHOI'O, IIOKA3aTEIbHOTO U
HOPMAJILHOTO paclpeAciiCHnii; yMEHHE HCIOIb30BaTh CBOMCTBA
W3YYCHHBIX pacOpeACICHUN s pelicHus 3aaad; 3HAaKOMCTBO C
MOHATHSAMM: 3aKOH  OOJBIIMX  YHCEI, METOJAbl BBIOOPOYHBIX
HCCIICIOBAHUI; YMCHHUE IPHUBOAWTL IIPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIIMX YUCEJI B IPUPOIHBLIX M OOIIECTBEHHBIX SIBIICHUIX;

- YMeTb CBOOOJHO ONEPHPOBATH IIOHATUSAMH: TOUYKA, IIpAMas,
IJIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIYY, INTIOCKUH YTroJI, ABYTPAHHBII
Yroja, TPEXI'PaHHBIM Yroj, IepeceKalonecs, IapalieibHbIe U
CKPEIIMBAIOIIUECS IPSIMEIC, HapalIeIbHOCTh M MEPICHIUKYIISIPHOCTh
MPSMBIX U IUIOCKOCTECH, YroJ MEXKIY HMPSAMBIMH, YTOJI MEXAY MPSIMOU
U IUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTIMM;, YMEHUE UCIOJIb30BaTh P
PELLICHMH 3a/1a4 U3YUYCHHBIC (PaKThl U TEOPEMEI INIAHUMETPUU; YMEHHUE
OIICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE, YMCHHE
OIIEPUPOBATH MOHATHUSIMU: MHOTOTPAHHMK, CE€YEHHE MHOTOIPaHHUKA,
MPaBWIbHBI MHOIOTPAaHHUK, MpH3Ma, OUpaMuaa, Qurypa u
MMOBEPXHOCTh BpallleHHs, IWIWHIAP, KOHYC, Imap, cdepa, pa3BepTKa
IMOBEPXHOCTH, CEYEHUsI KOHyCa M IMIWH/PA, MMapaljieIbHbIE OCH WIH
OCHOBAaHHIO, CEUCHME IlIapa, IUJIOCKOCTh, Kacaromasicsi cdepsl,
UWIMHApPA, KOHYyCa; YMEHHE CTPOUTh CCUYCHHUE MHOTOIPaHHHKA,
M300pakaTh MHOT'OTPAHHHMKH, (PUT'YPHI M ITOBEPXHOCTH BPAIEHMS, UX
CEUEHMs, B TOM YHCJIC C IOMOIIBIO 3JCKTPOHHBIX CPEIACTB; YMEHHE
MIPUMEHSTh CBOMCTBA TI'€OMETPHYCCKUX (UTYp, CaMOCTOSITCIHLHO




GopMyIUpOBaTh ONPEACICHUS M3y4aeMbIX (UIYpP, BBIJIBUIATh
TUIIOTE3bl O CBOMCTBaX M IIPHU3HAKAX TE€OMETPUYCCKHX (Uryp,
000OCHOBBIBATh WJIM  ONpOBEpraTb HX; yMEHHE TIPOBOJHTH
KJIacCHpUKaM (UTYp 10 Pa3IUYHBIM IIPU3HAKAM, BBIIOJIHATH
HEOOXOJUMBIC JOMOJHUTEIIbHBIE IIOCTPOCHHUS;

- yMeTh CBOOOJIHO OINEPHPOBATh MOHATHSAMH: IUIOMAAbL (PUTYPHI,
00beM (HUrypbl, BEJIMYKMHA YIJIa, PACCTOSHHUE OT TOYKH JO0 IIOCKOCTH,
pacCTOSIHUE MEXKIY NPSMBIMH, PACCTOSHHE MEXKIY ILIOCKOCTSIMHU,
mIomans cdeppl, IUIONIAAb ITOBEPXHOCTH THPAMHUJBI, IPU3MEI,
KOHYyCa, [HWJIMHIpa, 00beM Ky0a, IpsSIMOYTOJILHOIO Hapalie/cuIe/a,
MUPaMUAbI, HIPU3MBI, IWIMHAPA, KOHyCa, Iapa; YMCHHE HaXOIHUTh
OTHOIIIEHHE 00BEMOB MOTOOHBIX (UTYD;

- yMmMeTh CBOOOJHO  OIEPHUPOBATH TOHATHUSIMHU:  JIBHXKEHHE,
napajuieJIbHbIN ePeHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, INpeoOpa3oBaHHE ITOJ00MS, MHOMOOHBIE (HUI'YPHI, YMEHHUE
pacrno3HaBaTh paBHbBIC U MOA00HBIE (DUTYPHI, B TOM YHUCJIE B MIPUPOJIEL,
HCKYCCTBE, apXUTEKType; YMEHHE HCMOJIb30BaTh TI'€OMETPUUYCCKHUE
OTHOIIICHUS, HAXOAUTh T'COMCTPHUUYCCKUEC BEIWYMHBI (IJIMHA, YTOIIL,
IJIOMaab, OO0BEM) MpH pEIICHUH 3afa4 M3 JPYyruX y4eOHBIX
IIPEAMETOB M M3 PEAIbHON KU3HH;

- YMETh CBOOOJIHO OIIEPHUPOBATH MOHATHIMU: MIPSIMOYTOJIbHAS CUCTEMA
KOOPJWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPJMHATHI BEKTOpAa,
CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha YHCIIO, Pa3JIOKECHHE
BEKTOpa IO a3uCy, CKaJsIpHOC IPOU3BEIACHHE, BEKTOPHOC
MMPOU3BEJICHUE, VIOl MEXIy BEKTOpaMH, YMEHHE HCIIOJIh30BaTh
BEKTOPHBI M KOOPJIWHATHBIA METOJ JIISl PEIICHHUS IeOMETPHUCCKUX
3aJady M 3aJa4  JAPYruX Y4eOHBIX MPEAMETOB; OMNEPUPOBATH
MOHATUSAMM: MaTpuma 2x2 u  3x3, onpeAeauTeNlh MaTPHIIbL,
reOMETPUUYECKUN CMBICIT OTIPEACTUTENS;

- YMETh MOJCIUPOBATh peallbHbIe CHTYAllMM Ha S3bIKE MATECMATHKH,
COCTaBJISITh BBIPAKCHUS, YPABHECHHS, HEPABECHCTBA M MX CHUCTEMBI 110

YCIOBUIO  3aJa4d,  MCCIENOBAaTh  IIOCTPOECHHBIE  MOJCIH €
HCIIOJIb30BAHKMEM allllapaTa alreopbl, HHTCPIPETUPOBATH MOy YCHHBIH
pe3ylbTaT; CTPOUTHh MaTEMAaTHYECKHE MOJACIH C  ITOMOIIBIO

FeOMETPHUUCCKUX IMOHATUM M BEIMYHH, pEIIaTh CBSA3aHHBICE C HUMH
MpaKTAYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
HHTEPIIPETUPOBATh IOJYYSHHBIN pe3yiabTaT; peliaTh IIPUKIaIHBIC
3aJladd  CpeJICTBAMHU MaTeMaTHYeCKOro aHajiu3a, B TOM YHCIE
COLIMAJIBHO-3KOHOMHUYECKOro U (DM3UYECKOT0 XapakTepa,

- YMCHHE BBIOMpATh MOAXOMSAIIANA METOJ [JIs PElICHHS 3aJ1auH,
IMOHMMaHHE 3HAYMMOCTH MAaTEMaTHKH B H3YYCHHU MNPUPOIHBIX U
OOIIIECTBEHHBIX IIPOLIECCOB U SBJICHUI, YMEHHE pPaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMECHHE MHPHUBOJHTH
IPUMEPEl  MAaTEMAaTHYCCKHX OTKPBITHHA POCCHMCKONM W MHPOBOH
MaTeMaTHYeCKOM HaYKHU

OK 02 Hcnonp3oBate | B oOnacTu LleHHOCTH HAyYHOI'O MO3HAHUS: - yYMETb OIEpUpPOBaThb NOHATHUSMU: paALMOHAIbHAS (yHKLMS,
COBpPEMEHHBIE cpeacTBa | -c)OPMHPOBAHHOCTh MHUPOBO33PEHUs, | MOKaszaTeslbHas (QYHKLUS, CTENEHHAas (QYHKIUs, Jorapupmuueckas
IIOUCKA, aHanu3a ¥ | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUA | (DyHKIMS, TPUIOHOMETPUYECKHE (QYHKIMH, OOpaTHbBIE (YHKINH,
HHTEPIIpETALIMU HAayKH U OOILECTBEHHOHM MPAaKTHKHM, OCHOBAHHOTO HAa | YMEHHME CTPOMUTh TpaUKH H3YYEHHBIX (DYHKIHMHA, HCIOIb30BaTh
I/IH$OpMaHI/II/I, U | Juanore KylbTyp, CIIOCOOCTBYIOLIEIO OCO3HAHMIO | TpaMKU NPU U3YYCHUM IPOLIECCOB M 3aBUCUMOCTEH, IIPH PELICHUU
MH(OPMaLIMOHHbIE CBOEr0 MECTa B MOJIMKYJILTYPHOM MHPE; _ | 3amau u3 Apyrux y4eOHBIX IPEAMETOB M 3a1a4 U3 PEAlbHOU JKU3HU,
TEXHOJIOTMH IS | - COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATENLCKOM | BBIPaXKaTh (POPMyJIaMM 3aBUCHMOCTH MEXKY BEIMYMHAMM;

BBITTOJIHEHUS 3aa4 | KyJbTypbl Kak CpPEICTBa B3aMMOJEHCTBHUS MEXIY | - yMEThb ONEpPUPOBATh MOHITHUAMHU: TOXIECTBO, TOXIECTBEHHOE
npogeccHoHaIbHON JFOBMU M NTO3HAHUS MUPA; . npeoOpa3oBaHue, ypaBHEHHME, HEPABEHCTBO, CHCTEMA YPAaBHEHHH U
JeSATENbHOCTH - OCO3HAHME IICHHOCTH HAy4YHOH JESITEJIbHOCTH, | HEPAaBEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CHUCTEM,




TOTOBHOCTb OCYLLIECTBIIATh IIPOCKTHYIO u
UCCJIENOBATENBCKYI0 IEATEIbHOCTD HHIUBUYaIbHO U
B IpyIIIIE.

Osnagenue YHUBEpCaJIbHBIMHU y4eOHBIMU

TI03HABATEIbHBIMU JICHCTBUSIMHU:

B) pabota ¢ uHpopMmanueii:

- BIIQJCTh HABBIKAMU MOJY4YeHHS HH(GOpMAIMH U3
UCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITECIHHO
OCYIIECTBIIATh IOWCK, aHAIM3, CHCTEMATHU3AlUI0 W
UHTEPIpETaNni0 WHOOPMAIMH PA3IMYHBIX BHIOB M
(hopM npescTaBiIeHuUs;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ ydyeTom
Ha3HAuYeHUS WHPOpPMALUU U IeJIEBOW ayIUTOPHH,
BBIOMpasi ONTUMANbHYIO (GOpPMY NpPEIACTaBICHUS U
BU3YyaJTU3aIIH;

- OICHMBaTh  JIOCTOBEPHOCTH,
UHPOpPMALUU, €€ COOTBETCTBHE
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HCIONB30BaTh CPEJICTBA HMH()OPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTHMH B  peIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHU3aIMOHHBIX 3amad c coOurroIeHIEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI,  PECYypCOCOEpEKeHHs,  NpPaBOBBIX U
THYECKUX HOPM, HOPM UH(OPMAIIMOHHOM
0e30MmacHOCTH;

- BIAJICTh HAaBBIKAMHU pACIO3HABAHUS M 3alUThI
nHpopmanuy, UHPOPMALMOHHON  OE€30MacHOCTH
JUYHOCTH

JCTUTUMHOCTD
IMPpaBOBbIM n

palMOHAIbHBIC, HMpPpPALMOHAIbHBIC, IIOKA3aTE/IbHbIE, CTCIICHHBIC,
JorapupMuUecKrue, TPUrOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA
U CHUCTEMBI; YMETh PEIIAaTh yPABHEHUS, HEPABEHCTBA U CHCTEMBI C
IIOMOILBIO Pa3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHMsI, HEPAaBEHCTBA U
CUCTEMBI C NapaMeTpOM; IPUMEHATb yPAaBHEHUS, HEPABEHCTBA, MX
CHCTEMBl JUId pelIeHUus MaTeMaTH4YeCKWX 3aJad M 3a7ad M3
pa3NMYHBIX 001aCTE HAYKH U PEaTbHOM KU3HH,

- yMeTb CBOOOJHO ~ ONEPHPOBATH TOHATUSMH: JIBUKCHHE,
napajuieJibHbIi  TMEPEHOC, CHUMMETpHUS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, TNPeoOpa3oBaHUE NOAO0MS, TOHOOHbIC

Gburypsl; yMeTh pacro3HaBaTh paBHbIE M MOJO0HBIE (PUTYpHI, B TOM
YyHucile B NPUPOJE, UCKYCCTBE, apXUTEKType; YMETh HCIIOJIb30BaTh
re€OMETPUYECKHE OTHOLLIEHUS], HAXOAUTh T€OMETPUUECKUE BEIIMYMHbI
(nmMHa, yroin, muomaab, oObeM) IPH PEHICHHMH 3a4ad M3 JIPyrHX
y4eOHBIX IPEIMETOB U U3 PEaIbHOM KU3HU

OK 03 [IInanupoBate u
peaTn30BBIBATH
coOCTBEHHOE
npodeccruoHaIbHOE u
JMYHOCTHOE pasBHTHE,
HPEATNPUHUMATEIIECKYIO
TS TEIbHOCTD B
npogeccruoHabHON  cdepe,
UCITIONIB30BATh 3HAHHUA 110
(MHAHCOBOW IPaMOTHOCTH B
Pa3IUYHBIX ’KU3HEHHBIX
CUTYyaIusx

B o6nacTu 1yxoBHO-HPAaBCTBEHHOTO BOCIIUTAHMUS:

--  c(OpMHUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUA,
ATUYECKOTO TTOBE/ICHNUS,

- CIIOCOOHOCTH OIEHUBATh CUTYAIMI0 W MPUHUMATH
OCO3HAHHBIE PEIEHUs, OPUEHTUPYSACh HA MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI U [ICHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJIaJa B
YCTOWYHBOTO OyIyIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISIM U
(nmy) IpyruM 4Yj€HaM CEMbM, CO3JaHMIO CEMbHM Ha
OCHOBE OCO3HAaHHOTO MPUHATUS LIEHHOCTEM CeMEeWHOM
KU3HU B COOTBETCTBUM C TPaJMULUAMU HApOJIOB
Poccuu;
OBnajnenue
NEUCTBUSIMU:
a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBISITh TO3HABATEIHHYIO

IIOCTPOCHHE

YHHUBEPCAIbHBIMU PEryISATUBHBIMU

IESITEIbHOCTD, BBIABIATH MNPOOJIEMBI, CTaBUTh U
bopmynuposarh COOCTBEHHEIC 3aJ1aun B
00pa30oBaTeIbHON  JEATEIBHOCTH U JKM3HEHHBIX
CHUTyalNsX;

- CaMOCTOATENLHO COCTaBJIATH IUIAH  PEIICHUS
mpoOJIeMbl € y4ETOM  HMMCIOIIMXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U Hpe,I[HO‘{TeHPlﬁ;
- 1aBaThb OLICHKY HOBBIM CUTYallUAM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO M MPOSBICHHUIO

- YMETb ONEPUPOBATH MOHITUSIMU: pAllMOHAJIbHbBIE, UPPALIMOHAJIBHBIE,
MIOKa3aTeJIbHbIE, CTETICHHBIE, norapupmMuUecKue,
TPUTOHOMETPHUUECKHUE YPABHEHHUS U HEPABEHCTBA, X CUCTEMBI;

- yMETb ONEpUpOBaTh MOHATHSMH: MHOIOIPAHHUK, CEYEHHE
MHOI'OIpaHHHKa, Ky0, apajuiesienune, npusma, nupamuaa, Gpurypa u
IOBEPXHOCTh BpallleHHs, LMIMHIApP, KOHyc, MIap, c¢epa, cedeHus
¢Gurypsl BpalleHMs], IUIOCKOCTb, Kacaroliascs cgepbl, LWIMHIpA,
KOHyCa, IUIOIIAJb IIOBEPXHOCTM NHMpaMuibl, INPU3MBI, KOHYycCa,
LWIMHIPA, IUIOIIAJb C%epbl, 00beM KyOa, TNPSMOYIOJIBHOTO
napajulesienuneaa, NupamMuabl, NPU3MbI, IWIMHIApPA, KOHYyca, ILIapa;
yYMEHHE M300pa)kaTh MHOTOTPAHHUKU M MOBEPXHOCTH BpalllEHUs, UX
CEYCHHMs OT pPYKH, C IIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB H
ANEKTPOHHBIX ~ CPEICTB; yMETh paclo3HaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMETh PAaCIIO3HABATH [IPaBUJIbHBIE MHOI'OIPAHHUKH;

- YMETb ONEpUPOBATH MOHATHAMH: TNPAMOYTOJIBHAs CHCTEMA
KOOpJMHAT, KOOpJAMHATHl TOYKH, BEKTOpP, KOOpPJAUHATHI BEKTOPA,
CKaJIIDHOE IIPOU3BEJEHUE, YIoJd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEJECHUE BEKTOpPA HA YUCJIO; HAXOAUTH C TIOMOILBIO
M3Y4YEHHBIX (OPMYJI KOOPAMHATHI CEPEAMHBI OTpPE3Ka, PacCTOSHUE
MEXY ABYMs TOUKaAMU




IIMPOKOHW DJpyAMLIMM B pa3HbIX 00JIACTAX 3HAHUU,
TIOCTOSIHHO _ TIOBBIIIATh  CBOM  00pa30BaTENbHBIA M
KYJIbTYPHBIH YPOBEHbD;

0) CAaMOKOHTPOJIb:

UCIONb30BaTh _ IpUeMbl  peduiekcuu A
CUTYyalllH, BBIOOpA BEPHOT'O PELLICHUS;

- YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD
PEILIEHNUS 10 UX CHWKEHUIO;

B) DMOIIMOHAJIbHBIA ~ UHTEIJIEKT,
c(OPMHUPOBAHHOCTE:

BHYTPEHHEN MOTHBAlLMH, BKJIIOYAIOLIEH CTPEMIIEHHUE K
JOCTHKCHUID  LEIM U yCIeXy,  ONTHUMU3M,
MHUIMATUBHOCTb, YMEHHE JE€HCTBOBaTb, MCXOIs U3
CBOMX BO3MO>KHOCTEH;

- OSMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh
SMOLIMOHAIIBHOE COCTOSIHUE JIPYI'MX, YYMTHIBaTh €ro
Py OCYLIECTBICHUH KOMMYHMKAILIUH, CHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKNBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

OLIEHKH

IIPEIII0JIarato iz

BBICTPAWBaTh OTHOUIEHUS C JAPYTUMH JIIOAbMH,
3a00TUTBCS, TIPOSIBIATH HMHTEPEC W pa3peliarh
KOH(DJIMKTBI

OK 04 OPPeKTUBHO
B3aUMOJIENICTBOBATH "u
paboTaTh B KOJUJIEKTHBE |
KOMaHJe

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH M
CaMOOIIPEICICHUIO;

-OBJaJicHUE HaBBIKAMU Y4eOHO-HCCIIEN0BATEIbCKOM,
MPOEKTHOM M COLMATIBLHOM IESATEIHLHOCTH;

OBajicHHEe YHHUBEPCAIBLHBIMM KOMMYHHUKATUBHBIMHU
NEeNCTBUSIMMU:

0) coBMecTHAas NeSATEIHLHOCTD:

- TOHMMAaTh W  HMCHOIB30BaTh IIPEUMYIIECTBa
KOMAaHIHOH 1 MHAUBUIYAJIbHOH PaOOTHI;

-  NOpPUHAMATh IEJId COBMECTHOH JeATENLHOCTH,
OpPraHu30BBLIBATE M KOOPJHMHHUPOBATH JICHCTBHUSA IO €€
JOCTHKEHHUIO: COCTaBJISITh IUIaH JIEHCTBHH,
pacrpeneisITh poJlu C Y4YEeTOM MHEHHMH YYaCTHHKOB
00CyXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

- KOOPAMHHPOBATH M BBINOJHATE PadOTy B YCIOBHUIX

PEanbHOr0, BUPTYalbHOTO W KOMOMHMPOBAHHOIO
B3aMMO/ICUCTBHS,

- OCYIUIECTBJIATb  IO3UTHBHOE  CTPATErMUECKOE
MOBEJICHUE B PA3JIMYHBIX _CHUTYaIUsIX, TPOSBISTH
TBOPYECTBO M BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.
OgnageHue YHUBEpPCaJIbHBIMHU PEryISATUBHBIMU
EUCTBUSIMU:

') IPUHATHE ce0s U APYTHX JIFOJCH:

- IPUHUMATh MOTHUBBI U apIyMEHTHI IPYTHX JIFOACH IPH
aHaJIN3e PE3YIbTATOB JICITCIHbHOCTH;

- IIpU3HABATh CBOE IIPAaBO W IIPaBO APYTHX JIIOJECH Ha
OIIMOKH,

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MHUP C ITO3UITUH
JIPYTOTO YeJIOBEKa

- YMETh ONEPUPOBATH IMOHATUSAMM: CIYYaWHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIY4YalHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSITHOCTh C MCIOJB30BAaHUEM TpapHUUECKUX METO/O0B; NMPUMEHAThH
OpMYJIbI CIIOKEHHS M YMHOXKEHHSI BEpOSITHOCTEH, KOMOMHATOpPHBIE
aKkThl U (QOPMYJIBI MPHU PEIICHUH 33J]ad; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMM BeIMYMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSABICHUS 3aKOHA OOJIBIIUX YUCEN B
IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;
- yMeThb CBOOOJHO ONEpUPOBaTH MOHATUSAMH: CTEHEHb C LEJIbIM

IIOKa3aTejIieM, KOpPC€Hb HaTypaHBHOﬁ CTCIICHHU, . CTCIICHDb C
allMOHaJIbHBIM IIOKa3aTcCJICM, CTCIICHDb C JCHUCTBHUTCIIbHBIM
BCIJ_[CCTBCHHLIM) IIOKa3aTcJICM, norapml)M qucia, CUHYC, KOCUHYC U

TaHT€HC MPOU3BOJIBHOTO YUCIIA;

- _YMETb CBOOOIHO OIEPUPOBATH HOHATUAMH: TIpaduk (QyHKIUH,
oOpatHast (QYHKLUS, KOMIIO3UIIMA %ymcum"l, JUHeWHas (yHKUu,
KBaJpaTU4Hasl (QYHKLUA, CTEIIEHHAs! (DYHKIUS C IeJIbIM IIOKa3aTesleM,
TPUTOHOMETPUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPUUECKUE
byHKUMU, TIOKa3aTedbHas M Jorapupmuueckas (QyHKIUM;, YMETb
cTpouth rpaduku (yHKIWN, BBITIOJHITH MpeoOpa3oBaHus rpaduKoB
GbyHKIHI;

- YMETh MCIOjIb30BaTh rpaduKK QYHKLUH 171 N3yUYEHHUs TIPOLECCOB U
3aBUCUMOCTEH NpHU peLICHUH 3a/1a4 U3 JpyruX ydeOHBIX IPEeAMETOB U
U3 pealbHOW JKM3HH, BBIPAXKATh (OPMYJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

- CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: YETHOCTb  (DYHKLUH,
NEPUOIMIHOCTD (DYHKIMH, OTPAHHYSHHOCTD (DYHKITH, MOHOTOHHOCTh
¢byHkunu, skcTpeMyMm (yHKIuM, HauOoibllee W HauMEHbIIee
3Ha4YeHusl (QPYyHKIMU Ha TIPOMEXKYTKE; YMETh IPOBOJUTH UCCIIEJOBAHUE
byHKINY;

- YMeTh HCHOJB30BaTh CBOMCTBA U rpaduku (QyHKIUH A perieHus
YPaBHEHMH, HEPAaBEHCTB M 3alad C NapaMeTpaMu; M300pakaTh Ha
KOODIMHATHOM TUIOCKOCTH  MHOXKECTBAa  pEIICHWH  ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM




OK 05 OcymectBiaars | B oOnactu 3cTe€TMUECKOro BOCIIUTaHU: - yMETb OIIepUpPOBaThb IMOHATUAMU: CPEAHEE AapU(PMETHUECKOE,
YCTHYI0O M  IUCBMEHHYIO| - OCTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYas| MeJuaHa, HauOoJiblllee U HaUMEHbllee 3HAUeHHs, pa3Max, JUCIEepPCHs,
KOMMYHHKAIHIO Ha | DCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, | CTAHAAPTHOE OTKIOHEHHME YHCIOBOIO HabOpa;, yMEHHE W3BIEKATh,
rOCyIapCTBEHHOM S3bIKE | CIIOPTA, TPYJla U OOLIECTBEHHBIX OTHOLICHU; MHTEPIPETHPOBATh MH(OPMAIUIO, MPEJICTABICHHYI0 B Ta0iMLaxX, Ha

Poccuiickonn ®Depepanmu ¢
Y4ETOM 0COOEHHOCTEN
COLMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

- cmocOOHOCTh BOCIPUHUMATH PA3IUYHBIE BHJIBI
UCKYCCTBA, TPAJULHU M TBOPYECTBO CBOETO M JIPYTHMX
HApOJOB, OINYIIAaTh 3MOIMOHAIBLHOE BO3JCHUCTBUE
UCKYCCTBA;

- YOEXIEHHOCTh B 3HAYMUMOCTH JUIS JIMYHOCTH |
o0mlecTBa OTEYECTBEHHOIO M MHPOBOIO HCKYCCTBA,
STHUYECKHX KYJIbTYPHBIX TPAJAWIUA W HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHUIAX
VICKYCCTBA,  CTPEMJICHHE MPOSIBIISATH Ka4yecTBa
TBOPYECKOM JINYHOCTH,

OBnajcHUE YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

aMarpamMmax, —rpauKax, —OTPaXalollyl0 — CBOMCTBA  peallbHBIX
MIPOLIECCOB U SIBJICHUH; MpPEICTaBIsATh HHPOPMAILUIO C TOMOIIBIO
TAaONMUI] ¥ AMarpamMM; HCCIEeNOBaTh CTaTHCTUYECKHUE TaHHBIC, B TOM
qyuciae ¢ NPUMEHEHHEM TIpaUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEJCTB;

- YMETb ONIEPUPOBATh MOHATHAMM: TOYKA, MNPAMas, IUIOCKOCTb,
IPOCTPAHCTBO, ABYTPAaHHBIA  YION, CKPEUIMBAIOLIMECS IPAMBIE,
NapaJuIeIbBHOCTD U NEPIEHIUKYIIPHOCTD IMIPSIMBIX U IIIOCKOCTEH, YT O
MEXy MPSIMBIMU, YTOJI MEXIY HPSAMON U IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSTHUE
MEXy IPSAMBIMH, PACCTOSHUE MEXKY INIOCKOCTAMH;

- YMETb HUCIOJb30BaTh NpPHU PEIICHUU 3a7a4 U3y4YeHHblE (DAKTHI U

NEHCTBUSIMU: TEOpEeMbI TUIAHUMETPUHU; yMEHHE OIICHHBATh pa3Mephl OOBEKTOB

a) oOmeHue: OKPY’KaOIIETo MUpa

- OCYIIECTBJIATH KOMMYHHKAIIMH BO BceX cdepax

KU3HU;

- pacro3HaBaTh HEBEpOaJbHBIC CPEICTBA OOIICHUS,

MTOHUMATh 3HAYCHUE COIHMATTLHBIX 3HAKOB,

pacrno3HaBaTh MPEINOCHUIKH KOH(MIMKTHBIX CUTYaIHi

U CMATYATh KOH(MIUKTHI;

- Pa3BEPHYTO W JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHUS

C MICTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06 [TposiBATS | - OCO3HAHHE 00yYaIOIUMUCS POCCHICKON | - yMETh OINEPUPOBATh MOHATHSIMH: HPSIMOYTOJbHAs CHUCTEMa
IpaXIaHCKO- Ipa)xIaHCKOW UICHTUYHOCTH; . KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
MATPHOTHYCCKYIO0  ITO3UIIHIO, | - IEJICHANPABICHHOE PAa3BUTHE BHYTPCHHEHW IMO3WIIUH | CKAISIPHOE MPOU3BEICHUE, YTOJI MEXITy BEKTOPaMH, CyMMa BEKTOPOB,
JEMOHCTPUPOBATH JUYHOCTH ~ HAa  OCHOBE  JYXOBHO-HPaBCTBECHHBIX | IIPOM3BEICHHUE BEKTOPA HA YKCIIO; HAXOIUTH C IMOMOIIBIO0 W3YYCHHBIX
OCO3HaHHOE IIOBEJICHHE Ha| LeHHocTed  HapomoB  Poccuiickoit — ®enepaiuy, | GopMya KOOPAMHATHI CEPEMHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMs
OCHOBE TPAJIUIMOHHBIX | HCTOPUICCKUX M HAIIMOHATBHO-KYJIBTYPHBIX TPAIUIIHMA, | TOUKAMU;
00I11eYeI0OBeUECKUX (¢bopMUpOBaHHE CHUCTEMBl 3HAYUMBIX IICHHOCTHO- | -yMETh BBIOMpATh MOIXOMANIMA HM3YYEHHBIM METOJ MJIA pPEHICHHS
LIEHHOCTEW, B TOM YHCIIE C| CMBICIOBBIX YCTaHOBOK, AHTUKOPPYIIIMOHHOTO | 3aJa4i, Paclo3HaBaTh MaTeMaThyeckue (hakThl U MaTeMaTHUECKHe
yYETOM TapMOHU3AINK | MUPOBO33PEHUS, _ MPABOCO3HAHMS,  AKOJOTUYECKOH | MOJIEH B MPHUPOIHBIX M OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE;
MeEKHAIIMOHAIBHBIX U | KyIbTypbl, CHOCOOHOCTM CTaBHUTh LEIM M CTPOMTH | YMEHHE  IPHMBOAUTH  IIPUMEPBl  MATEMATUYECKMX  OTKPBITHH
MEXKPEITUTHO3HBIX KU3HEHHbBIC TUTAHBI; POCCHICKOM ¥ MEUPOBOI MaT€MaTHYECKOH HAYKH. .
OTHOIIICHHIA, MPUMEHSTH | B 4acTu rpakJaHCKOTO BOCITUTAHUS: - YMETh ONEpUPOBATh MOHATUSIMH: CIYYaWHBIA OIMBIT M CIy4aliHOE
CTaH/IaPTHI - OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TIpaB U | COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS;, YMETh BBIYHCIATH
AHTHUKOPPYIIIUOHHOTO 00s13aHHOCTEH, YBAXKECHHE 3aKOHA 1 TIPABOMOPSIKA; BEPOATHOCTb C MCIIOJIb30BAHMEM I'PAQUUECKUX METOJOB; IPUMEHATH
TTOBEICHUSI - MIPUHSTHE TPaIUIIMOHHBIX HAIMOHAIBHBIX, | (DOPMYJIBI CIOXKECHUS W YMHOXXEHUS BEPOSTHOCTEH, KOMOWHATOPHBIC

00IIeYeTIOBEYECKIX T'YMaHHCTUYECKHX " $aKTI>I ¥ (GOopMyNBl NpPH PENICHUM 33/ad; OLEHHUBATH BEPOSTHOCTH

JIEMOKPATUYECKHUX LIEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSITh UACOJIOTUU SKCTPEMHU3MA,
HallMOHAIN3Ma, KCEHO()OOUH, JTUCKPUMMHAIIMH IO
COIIMAJIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAlIUOHATILHBIM
MpU3HaKaMm;

- TOTOBHOCTb BECTH COBMECTHYHO [€ATEIIbHOCTh B
WHTEpecax TPakIaHCKOro OOIIeCTBa, y4acTBOBaTh B
CaMOYTpPaBIICHUH B 00111e00pa3oBaTeIHbHON
OpraHu3aluy U JETCKO-FOHOMIECKUX OPraHu3alMsiX;

- YMEHHME B3aUMOJECHCTBOBAaTH C  COLMAJIbHBIMHU
UHCTUTYTaMH B COOTBETCTBHHM C HUX (DYHKIUAMH U
Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMaHHMTapHON M BOJIOHTEPCKOi

PCaJIbHBIX C06BITI/II/I; 3HAaKOMCTBO CO CﬂyqaﬁHLIMI/I BCINMYHNHaAMMU,
YMCHHUC IMPUBOAUTL IMPHUMEPHBI ITPOABICHHA 3daKOHA OOIBIINX YHCET B
MMPUPOJHBIX U 06HI€CTB€HHI>IX SABJICHUAX




NeATENbHOCTH;

NaTPMOTUYECKOrO BOCIIUTAHUA: .
- cOpMHPOBAHHOCTh POCCHUUCKOM  TPakIaHCKOMN
MJICHTUYHOCTH, NAaTPUOTU3Ma, YBAXKEHHMSA K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH mepen PonmHoi,
TOPJIOCTH 3a CBOM Kpail, cBot0 PomauHy, CBO# SI3BIK U

KyJIbTYypY, npouuioe u HacTosIIee
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuw;
- OEHHOCTHOC OTHOUIICHUEC K ToCy1apCTBCHHBIM

CHMBOJIaM, UCTOPUUECKOMY U MPUPOHOMY HACIIEAHIO,
MMaMSITHUKaM, TpaguLUsM HapoJI0B Poccun,
nocTwkeHusiM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE;

- ujeiHasg yO0eXIIEHHOCTh, TOTOBHOCTh K CIIy’KEHHIO U
3ammte OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CYb0Y;
OCBOCHHBIE 00YUYAIOIUMHUCS MEKIPEIMETHBIC TTOHITHS
U yHHBepcalabHble YueOHbIe AeWcTBUS (perysiTUBHBIC,
[O3HAaBaTeJIbHbIC, KOMMYHHKATUBHEIE);

- CHOCOOHOCTh MX HCHOJIL30BAaHMS B IIO3HABATCILHOMN U
COLIMAJIbLHOM MIPAKTHKE, TOTOBHOCTD K
CaMOCTOSATEILHOMY IIJJAHUPOBAHUIO U OCYIIECTBIICHHIO
yueOHOW  AeITEIbHOCTH, OpraHu3alud  y4eOHOro
COTPYJHHUYECTBA C MEAArOrHYCCKUMH PAOOTHMKAMH H
CBEPCTHUKAMH, K YYaCTHIO B ITIOCTPOCHUH
WHIUBHAYaILHOW 00pa3oBaTeIbHON TPAeKTOPHH,

- OBJIaJICHUE HABBIKAMH YUe€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM M COIUAILHOM ASITEIHHOCTH

OK 07  CopgencrBoBaTh | - He NpUHUMATb JACHCTBHs, MPUHOCALIME BpEl| - YMETh ONEPUPOBATh MOHATUAMU: (PYHKLMS, HEIPEpbIBHAS (DYHKLNUSA,
COXPAaHEHHIO  OKPY’KAIOIIEH | OKpYyKaroLed cpere; MPOM3BOJHAS, TNepBooOpa3Hasi, OINpeAeJeHHBIH UHTEerpai;, YMeTh
Cpelibl, pecypcocOepeKeHuto, | - YMETh IIPOrHO3UPOBATH HEOJNAronpUATHBIE | HAXOAUTh  IIPOU3BOJHBIE  DJIEMEHTAPHBIX  (QYHKUMHA, HCHOIb3Ys
IPUMEHSTh 3HaHUs 00 | KOIOTHYEeCKHe  MOCIEICTBHS  MPEINPUHUMAEMBIX | CIIPABOYHBIE MaTepHalbl; MCCIEN0BATH B_ MPOCTEHIIMX CIydasx
U3MCHCHUHU KiimMara, )IGfICTBHfI, MpeaoTBpaIlaTh UX; q)YHKHI/II/I Ha MOHOTOHHOCTBH, HAXOJUTH HauOOJNBIINE U HAUMEHBIIINE
TPUHIUIIBI OepeKIINBOIO | - paclIMpuTh OIIBIT JCATCIBHOCTH 3KOJIOI! MYECKOM | 3HAUCHUS yHKI_[I/If/'I, CTPOUTH rpa(pm(n MHOI'O4JICHOB C
IIPOU3BO/ICTBA, 3£(peKTHBH0 HaIpPaBJIECHHOCTH; UCIIOJIb30BAaHUEM allapaTa MaTeMaTHMYECKOIO AaHajau3a; IPUMEHATh
JecTBOBATH B| - pa3pabaTbiBaTh IUIAH pEIICHUs MPOOJIEMBl C Y4ETOM | IPOM3BOJHYIO IIPU PELICHUH 3a/lad Ha JBU)KEHUE; peIllaTh MPAKTHKO-

I~IpC?;BI)ItIaI\/JIHBIX CUTyalusax

aHanusa UMEIoLIUXCA
HEMaTEPUAJIbHBIX PECYPCOB; .
- OCYUIECTBJIATH LIEJICHAIIPABICHHBIM MOUCK INEpeHoca
CPeICTB U CHOCOOOB NEHCTBHA B MPO(ECCHOHAIBHYIO
cpeny;

- YMeTb IEpPEHOCUTb 3HAHMsS B IO3HABATEIbHYIO U
INPAKTHYECKYIO0 00JIACTH KU3HEAESATEIIbHOCTH;

- mpejiaraTb HOBBIE HPOEKTHI, OLEHUBATL MAEU C
NO3ULIMU HOBHU3HBI, OPUIMHAJIBHOCTH, NPAKTHUYECKOM
3HAYUMOCTH;

- JaBaTb OIIGHKY HOBBIM CHUTyalUsiM, BHOCHTb
KOPPEKTUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBHE
Pe3yIbTATOB IEJIIM

MaTCpUaIbHBIX n

OpPUEHTUPOBAHHbBIE 3a7a4l Ha HAMOOJIbIIINE U HAUMEHBIINE 3HAUCHMSI,
Ha HaXO0)KJEHUE IyTH, CKOPOCTU U YCKOPEHHS;

- YMEThb OIIEpUPOBaTh NOHATUSMHU: JIBHOKCHHME B IPOCTPAHCTBE,
nojlo0HbIe (UTYpBl B TPOCTPAHCTBE; WCIIONB30BaTh OTHOLICHUE
IUIOINAJe MOBEPXHOCTEH U 00bEMOB MOAOOHBIX (DUTYpP HPHU PELICHUN
3ajay;

- YMETb BBIUHCIATH TE€OMETPUYECKHE BEJIUYMHBI (JUIMHA, Yrod,
IIOIAaab, O0BEM, IUIOLIA[b TOBEPXHOCTH), HCIOJIB3Ys H3ydeHHBIC
(bopMyIIbI U METOIbI




2. CTpyKTypa u coaepkaHue 001eo0pa3oBaTe/IbHOM JUCHHILIHHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buna yuyeO6Hoi padoThI Oovem ¢
yacax

O0beM 00pa3oBaTe/IbHOM POrPAMMBbI AMCHMILTUHbI 214
B T.Y.
OcHOBHOE coaepkaHue 196
B T. 4.
TEOPETUYECKOE 00YUIECHHUE 102
MPAKTUYECKUE 3aHSATHS 68
IIpodeccnoHAIBbHO-OPMEHTHPOBAHHOE COIEPKAHUE

26
MPAKTUYECKUE 3aHATHUS
NuauBuayadbHbIi POEKT (0a/Hem) Her
CamocTtosiTeibHas padoTa 6
KoHncyabranuu 6
IIpome:xxyTouHas aTTecTaUsl (IK3aMeH) 6




2.2. TemaTH4eCKUil IVIAH U COACPKAHME TUCHUTIINHBI

®opmupyem
HaumenoBanue Conep:xxanue y4eOHOro Marepuaja (OCHOBHOE M npo?eccnonanbno-opneHTnpOBaﬂﬂoe), Oo6bem Lie
pa3/esioB U TeM JabopaTopHble U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPU HAJIMYHH) R O —
1 2 3 4
OcHoBHoOe conep:kaHne
Pasznen 1.
IToBTOpeHne Kypca
MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Conep:xxanue y4eOHOro MaTepuasa
Lens u 3amaun | bazoBele 3HaHMA M yMEHHUS IO MaTeMaTHKe B TNpPOo(ecCHOHANbHOM M B IOBCEIHEBHOU
MaTeMaTHKU IIPH | TeATEIHHOCTH.
OCBOEHUU 2
CHeHATbHOCTH
Tema 1.2 Conep:xxanue y4eOHOro MaTepuasia
UYucna m BbluMcieHus. | JIecTBUS Haa TOJOXKHUTEIBHBIMA M OTPUIATEIBHBIMH YHCIAMH, OOBIKHOBEHHBIMH U
Bripakenus U | AeCSITUYHBIMU Apo0siMu.J{eHCTBUS cO cTeneHsIMH, (POPMYJIbl COKPALIECHHOT'O YMHOXKECHHSL.
npeoopa3oBaHus IIpakTHYecKoe 3aHATHE 2
Tema 1.3. IpodeccHonaILHO-0PHEHTHPOBAHHOE COflepkaHue (coep:KaHne IPHKJIATHOT0 MOIY.Ist) OK-01, OK-
I'eometpus Ha | Buasl miockux ¢uryp uw ux Iwiomanb. lIpakTHKO-OpHEHTHpOBAaHHBIE 3aJaud B Kypce 02, OK-03,
TJIOCKOCTH TF€OMETPHUH Ha IUIOCKOCTH OK-04, OK-
IIpakTHYeckoe 3aHsATHE 2 00512_07 OK-06,
Tema 1.4 Conep:xxaHue y4eOHOro MaTepuasa ’
[IpoueHTHbIE [IpocThie MPOLIEHTHL, pa3Hble cIOcOOb! MX BbIUUCIeHUs. ClI05KHbIE TPOLIEHTHI
BBIYUCIICHUS IIpakTHyeckoe 3ansiTHe 2
Tema 1.5 Copep:xxanue y4eOHOr0 MaTepuaia
YpaBHeHMs u | JIuneiinple, KBaJpaTHbIE, IPOOHO-TMHEWHbIC YPABHEHUSI M HEPABEHCTBA
HEpaBEHCTBA IIpakTHyeckoe 3aHsTHE 2
Tema 1.6 Coaepxxanue yueOHOro MaTepuaja
Cucremsl ypaBHeHuid M | CriocoOBl  pelIeHHsT CHUCTeM JIMHEWHbIX ypaBHeHWd. [lomstus: wmatpuma 2x2 u 3x3,
HEPABEHCTB onpenenurens Matpuibl. Metox [Maycca. Cuctembl HenuHeHHbIX ypaBHeHHMH. CHcTeMbl
HEPABEHCTB 2
Tema 1.7 Conep:kanue y4eOHOro MmaTepuaja
BxoHO# KOHTpOJIB Boruncnenus u npeoOpa3oBaHusi. Y paBHEHHsI U HepaBeHCTBA. [ 'eoMeTpust Ha INIOCKOCTH




IIpakTHYeckoe 3aHATHE

Pazngen 2 Ilpsimble u

IIOCKOCTH B
NMPOCTPAHCTBE

Tema 2.1. Conep:xxanue y4eOHOro MaTepuasa

OcnoBuple  monATHsA | [Ipeamer crepeoMerpun. OCHOBHBIC TOHATHS (TOYKa, MpsMasi, IIOCKOCTh, MPOCTPAHCTBO).
CTEPEOMETPHHU. OcHoBHbIE akCHOMBI cTepeoMeTpu. Ilepecekaromniuecs, napauienbHble U CKPEIIMBAIOIINECs
Pacnonoxxenne npsimble. [Ipu3Hak M CBOWMCTBO CKpeUIMBAarOMIMXCs NpAMbIX. OCHOBHBIE NPOCTPAHCTBEHHbIE

MPSIMBIX U IIJIOCKOCTEN

burypsl.

Tema 2.2. Copep:xxanue y4eOHOro MaTepuaia
[TapannenbHOCTD [lapannensHple mnpsMas u  miIockocTs.  Ompenenenue. Ilpusnak.  CpoiictBa  (c
NpsAMBIX, IPSAMOM WU | joKa3arenbcTBOM). llapamnensHbie miockoctu. Ompenenenne. IlpusHak. CoiictBa (C
MJOCKOCTH, JI0Ka3aTesIbcTBOM). TeTpadap u ero aneMeHThl. [lapannenenunen u ero snemeHTsl. CBoicTBa
IJIOCKOCTEMN MIPOTUBOIIOJIOKHBIX T'PaHE U AMaroHayiei napamienenumnena. [loctpoenue ceuenunid. Pemenue
3a/1a4.
IIpakTHYecKoe 3aHATHE
Tema 2.3. | Copep:xaHue y4eOHOIr0 MaTepuaJia
Iepnenaukynsprocts | [lepnenaukymnsipaeie npsivbie. [lapasuenbHbeie mpsiMble, TEPIECHAMKYISPHBIE K TUIOCKOCTH.
OpsAMBIX, NpAMOM W | [Ipu3HaK NEpHEHAUKYJISIPHOCTH MPSMOW U TUIOCKocTH. JlokazatenbcTBO. [lepneHmukynsp u
IIJIOCKOCTH, HakJoHHada. lleprnenaukynspHble IUIOCKOCTH. llpu3HaK NepNEeHANKYISIPHOCTU IUIOCKOCTEH.
IJIOCKOCTEH JlokazatenbcTBo.PaccTosiHMS B IPOCTPaHCTBE
Tema 2.4. Coaepxanue yueOHOro MaTepuasa
Teopema 0 Tpex =
HepIeHMKYAPAX Teopema o Tpex nepneHaAuMKyIJspax. Jloka3aTenabCTBO. YTON MEXIy HPSIMOW M IJIOCKOCTBIO.
VYron Mex 1y MIOCKOCTAMHU
Tema 2.5. IIpodeccuoHAILHO-OPHEHTHPOBAHHOE COJlep:KaHue (coepkaHue NPUKJIATHOT0 MOAYJIs)
[TapannenbHsle, AxcuoMsl ctepeomeTpun. IlepneHIuKysipHOCTb IPSAMOM U INIOCKOCTH, NAPAJIIEIBHOCTD ABYX
NepHeH UKy pHbIE, IPSIMBIX, IEPIEHIUKYIISIPHBIX IUIOCKOCTH, MEPIEHIUKYIISIPHOCTD IJIOCKOCTEN
CKpELIMBAOIINECS IIpakTHYeckoe 3aHsATHE
psIMbIE
Tema 2.6. Coaepxxanue yue0HOro MaTepuaja
Pemenne 3ama4. | PacrionoskeHne TIpsAMBIX M IUIOCKOCTEM B IIpOCTpaHCTBE. [leprneHIuKyIspHOCTH U

[IpsiMble M IUIOCKOCTH
B IIPOCTPAHCTBE

MNapaJJiCJIbHOCTb IIPAMBIX U TUIOCKOCTEH. CerH_II/IBaIOH_[I/ICCH IIPsAMBIC

OK-01,
03,
OK-07

OK-
OK-04,




Pasznea 3.
Koopaunartsi "
BEKTOPBI

Tema 3.1

JlekapToBbI
KOOPJAMHATHI B
MIPOCTPAHCTBE.
Paccrosmue
TBYMSI
Koopaunatst
CEpEIMHBI OTPE3Ka

MEXIY
TOYKaMHU.

Conep:xxanue y4eOHOr0 MaTepuasa

I[CKapTOBBI KOOpJAUHATHI B IMPOCTPAHCTBE. HpOCTGﬁMHC 3aja4u B KOOpAMWHATAax. PaccrosiHue
MCKIAY ABYMA TOUKaMM, KOOPAWUHATEI CEPEANHBI OTPE3KaA

Tema 3.2

Conep:kanue yueOHOro marepuaja

BexTops! B | BekTops! B mpoctpancTBe. Cl0XKEHHE U BEHIUYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCIIO.
MIPOCTPAHCTBE. Kommnanapueie BekTopbl. CKaasipHOE IPOU3BEIEHUE BEKTOPOB. Pa3iioxkeHne BeKTopa o TpemM
VYron MEXY | HEKOMIUTaHapHbIM BekTopaM. KoopauHaTel BEKTOpa, CKaJSIpHOE MPOU3BEIACHUE BEKTOPOB B OK-02, OK-
BekTOpaMu. CKaJsApHOE | KOOpAMHATAX, YroJ MEXAy BEKTOPAaMH, yroj MEXAy MPsSMON M IUIOCKOCTBIO, YTOJl MEXIY 03, OK-04,
IIPOU3BEACHUE IJIOCKOCTSIMU. Y paBHEHHUE IIOCKOCTHU. ['eOMEeTpUUECKU CMBICI ONIPEeAeNIuTeNs 2X2 OK-07
BEKTOPOB
Tema 3.3 IIpodeccuoHATIBLHO-OPHEHTHPOBAHHOE COJlepsKaHMe (CoAepKaHNe MPHUKJIAJHOTO MOLYJIs1)
[IpakTuko- KoopaunatHas IUIOCKOCTb. BpluncieHue pacCTOSHMM UM IUIOIIANEM Ha  IUIOCKOCTH.
OpPHEHTUPOBAHHBIC KosnuecTBeHHBIE pacueTsl
3a71a9n Ha | [IpakTHYecKoe 3aHATHE
KOOpJAMHATHON
TJIOCKOCTH
Tema 3.4 Conep:kanue yueOHOro Mmarepuaja
Pemenue 3a1a4. | /lekapToBBI KOOPAMHATHI B MpoCcTpaHCcTBe. BekTopsl B mpocTpancTBe. ClloKeHNUE U BIYUTAHNE
Koopaunatst U | BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. KowmruianapHsle BekTopbl. CkaiasipHOe
BEKTOPBI Ipou3Be/ieHne BEKTOpOB. Pa3nokeHne BEKTOpa MO TpPEeM HEKOMIUIAHAPHBIM BEKTOPaM.

[Ipocreiimme 3amaun B koopauHaTax. KoopauHaThl BEKTOpa, pacCTOSIHME MEXIy TOUYKaMH,

KOOpPAMHATHI CEPEIUHBl OTPE3Ka, CKAJSIPHOE NMPOU3BEIEHUE BEKTOPOB B KOOPJAMHATAX, YTOJI

MEXJ1y BEKTOpaMH, YTOJl MEXKY NMPSIMON U INIOCKOCTBIO, YTOJl MEXKY MIOCKOCTIMU
Pasznear 4. OcHOBBI OK-01, OK-
TPUTOHOMETPHH. 02, OK-03,
Tpuronomerpuyecku OK-04, OK-
e GpyHKIHuH 05, OK-06,
Tema 4.1 Conep:xaHue y4eOHOro MaTepuasa OK-07




Tpuronomerpuueckue
byHKIIIN

MIPOU3BOJIBHOTO  YIJIa,
gyucna. PagmanHas wu
rpaaycHas Mepa yria

Paguannas mepa yrna. IloBopoT Touku BOKpYr Hayajga koopauHat. OrmpelerneHue CUHyca,
KOCHHYCa, TaHM€HCa M KOTaHI'€Hca. 3HAaKM CHUHYCa, KOCHMHYCa, TaHI€HCa M KOTaHIeHCa II0
YeTBEPTAM. 3aBUCUMOCTh MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO U
TOTO ke yIia

IIpakTHYecKOe 3aHATHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKUE
TOKJECTBA.

PopMyIIbl IPUBEAECHUS

Conep:xxaHue y4eOHOro MaTepuasa

Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAaHT€HC U KOTAHIEHC YIJIOB O U - Q.
@DopmyJibl IPUBECHUS

Tema 4.3

Cunyc, KOCHHYC,
TaHI€HC CyMMBl |
Pa3HOCTH JBYX yTJIOB
CuHyC H  KOCHHYC
JIBOMHOT'O yria.
DopMyisl

ITOJIOBUHHOT'O yTI'JId

Coaep:xxaHue y4eOHOr0 MaTepuaa

Cymma u pasHocTh cuHycoB. CyMMa M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC ABOMHOIO
yriaa. @opmyisl ojaoBUHHOTO yria. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (DYHKIMN
B TPOM3BEICHHE U MPOU3BENEHUS B CyMMYy. BbIpa’keHue TpPUTOHOMETpPUYECKHUX (YHKIUI
Yyepe3 TaHreHC MOJIOBUHHOTO aprymenTa. [IpeobpazoBaHus NpOCTEHIIMX TPUTOHOMETPUUYECKUX
BBIPAKECHUN

Tema 4.4

OyHKINH, 150.4
cBoiictBa.  CrnocoObl
3anaHus QyHKIUI

Conep:xxaHnue y4eOHOro MaTepuasa

Obnactp omnpeneneHuss W MHOXKECTBO 3HaueHU QyHkumil. YErHOCTh, HEYETHOCTS,
nepruoIndHOCTh QYHKIMKA. CriocoObl 3a1aHus PyHKITUN

Tema 4.5
Tpuronomerpuueckue
¢GyHKIMHU, UX CBOMCTBa
u rpaduku

Conep:xxanue y4eOHOr0 MaTepuasia

OOnacTh ompesieneHuss U MHOXKECTBO 3HAYCHHH TPUTOHOMETpUYecKHX (yHKUUH. UETHOCTS,
HEYETHOCTb, IEPUOJNYHOCTh TPUTOHOMETpHUeCcKUX GyHKIMil. CBolicTBa U rpaduku GyHKUUN

Tema 4.6 Conep:kanue yueOHOro Mmarepuaja

IIpeo6pasoBanue Cxatne M pacTsbkeHHMe TpadUKoB TpUTroHOMeTpuueckux ¢yHkiuid. IIpeobpaszoBanue
rpaukoB rpauKOB TPUTOHOMETPUUECKHUX QYHKIUI

TPUTOHOMETpHYECKUX | IIpakTH4Yeckoe 3aHATHE

GbyHKIHHA

Tema 4.7 IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COJleP:KaHue (coepkaHue NPUKJIATHOT0 MOAYJIs)
Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMH B MPo(hecCHOHANBHBIX 33/1a4ax
IIPOU3BOJCTBEHHBIX IIpakTH4eckoe 3aHsATHE

MIPOIIECCOB C TIOMOIIBIO
rpaduxoB pyHKIMH

Tema 4.8

Conep:xxaHue y4eOHOro MaTepuasa

[1K-2.1,
2.4

IIK




ObpatHbIe OO6patHbie TpuroHomerpuueckue ¢pyHkiunu. x cBoiicTBa U rpaduku
TPUTOHOMETPUIECKHE
byHKIHAH
Tema 4.9 | Copepxkanme yueOHOro MaTepuajia
Tpuronomerpruyeckue | YpaBHeHHE COs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue
ypaBHEHUS U | TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: TPOCTEUININE TPUTOHOMETPHUECKHUE
HEpaBEeHCTBaA YpaBHEHUs, CBOASIIMECS K KBAJAPATHBIM, pEUIaeMble pa3JIOKEHUEM Ha MHOXKUTEIH,
OJIHOPOJIHBIE.
[Ipocteitire TPUroHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 Coaep:xxaHue y4eOHOr0 MaTepuasa
Cucremsl Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKHUX YPaBHEHUHN
TPUTOHOMETpHYECKUX | IIpakTH4Yeckoe 3aHATHE
yYpaBHEHUH
Tema 4.11 Conep:kanue y4eOHOro MmaTepuaja
Pemenne 3aga4. | [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BbIpakeHUH. PemeHne TpUTOHOMETPUYECKHX
OCHOBBI ypaBHEHUW U HEPABEHCTB B TOM YHCJIC C MCIIOIH30BAHUEM CBOMCTB (DYHKIIUH.
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKIIR
Pa3nea S. OK-01, OK-02,
KoMniekcHbIe YHcaa OK-03, OK-04,
Tema 5.1 Conep:xxanue y4eOHOro MaTepuaa OK-05, OK-06,
KommiiekcHbie uncna [Tonste komriuiekcHoro yucna. ConpsykeHHbIE KOMIUIEKCHBIE YHMCIIa, MOJYJb U apryMEHT OK-07
KOMIUIEKCHOTOo  uucia. @Dopma 3amMcu  KOMIUIEKCHOTO — 4uclia  (TeoMeTpudeckas,
TpUrOHOMETpHUUecKas, anreOpanyeckas). Apudmernyeckue JeHCTBUS C KOMIUIEKCHBIMU
YUCIAMHU
Tema 5.2 Conep:xxanue y4eOHOro MaTepuaa
[Ipumenenue BolnonHenue pacueToB C IOMOLIBIO KOMIUIEKCHBIX uuces. [Ipumepbl HCHOIb30BaHUs
KOMILIEKCHBIX YHCEIl KOMILJIEKCHBIX YHCEI
ITpakTHYecKoe 3aHATHE
Pasznen 6. OK-01, OK-
IIpounsBonnasn 02, OK-03,
(pynkuumn, ee OK-04, OK-
NpuMeHeHHe 05, OK-06,
Tema 6.1 Coaep:xxkaHue y4eOHOr0 MaTepuaja OK-07
[TonsaTue OnpenesneHre YUCIOBOM MOCIEAOBATEIBHOCTH U cHOcoObl ee 3amaHusi. CBOMCTBA YHCIOBBIX




MIPOU3BOTHOM. nocyenoBarenbHocTed. Onpeaenenue npeaena MnocieI0BaTeIbHOCTH. Boluncienne npenenon

dopmynel W TpaBWiIa | mocienoBatenbHocTeid. [Ipemen ¢yHkimu Ha OeckoHewHOCTH. lIpenen (QyHKIMHA B TOYKe.

mubdepennupoBanus | [Ipupamenue aprymenrta. Ilpupamenue ¢ynkuuu. 3agaud, OpPUBOASIINE K TOHATHIO
npou3BoAHON. OnpesienieHne NpOru3BOIHON. AJITOPUTM OTHICKAHHUS MPOU3BOTHOM

Tema 6.2 Conep:kanue yueOHOro marepuaja

[Ipou3BogHBIE CyMMBI,
pa3HOCTH

®dopmynsl quddepennmposanus. [IpaBuna quddepennmupoBanus

IIPOU3BENICHNUS,
4aCTHOTO

Tema 6.3 Conep:kanue yueOHOro marepuasa

[IponsBoHbIE Onpenenennie  cioxkHodt  ¢ynkuuu. [IpousBogHast  TPUTOHOMETPUUYECKUX  (DYHKUUH.
TpUroHoMerpuueckux | IlpousBogHas ciiokHON QyHKIMU

GyHKIHH. IIpakTH4eckoe 3anATHE

[IpousBoanas

CJIOKHOW (DYHKIIMU

Tema 6.4

Conep:xxanue y4eOHOro MaTepuaia

lonsaTHe © | Touste HenpepblBHOH ¢yHkiuu. CBoiicTBa HenpepblBHOM ¢(yHKunMu. CBA3b MeEXAY
HCTPCPRIBHOCTH HENPEPLIBHOCTBIO U TU(PPEpEeHIUPYEeMOCTbI0 (QYHKIIMM B TOYKE. AJTOPUTM pELICHUs
byHKmy. Meron HEPaBEHCTB METOJIOM WHTEPBAJIOB

WHTEPBAJIOB

Tema 6.5 Conep:xxaHue y4eOHOro MaTepuaa

I'eomeTpuueckuii u | ['eomeTprueckuii CMBICT MPOU3BOIHON (DYHKIMH — YTIJIOBOM KOA(POUIIMEHT KacaTeIbHOU K
Gusuueckuii  CMbICH | TpaduKy (YHKIMM B TOYKE. YpaBHEHHE KacarelnbHOW K rpaduky QyHKumu. Anroputm
MIPOU3BOJHOMN COCTaBJICHUS YPAaBHEHHS KacaTelbHOU K rpaduky hyHkumn y=f(x)

Tema 6.6 Conep:kanue yueOHOro Mmarepuaja

Qusnyeckuii  cMbICH | Ou3NYecKUil (MEXaHHMYECKUI) CMBICT TPOM3BOJHOW — MTHOBEHHAsh CKOPOCTb B MOMECHT
MIPOU3BOIHOM B | BpemeHH t: v =S’ (t)

poeCCHOHATBHBIX IlpakTHYecKoe 3aHATHE

3ajauax

Tema 6.7 Conep:xanue y4eOHOr0 MaTepuaia

MOHOTOHHOCTb Boszpacranue u yObiBanue (hyHKIMH, COOTBETCTBUE BO3pACTaHUA M YObIBaHUS (DYHKIIHUU 3HAKY
GbyHKIUH. Touku | mpousBogHOM. [loHSATHE TPOU3BOAHONM BBICIIETO TMOPSIKA, COOTBETCTBHE 3HAKa BTOPOM
JKCTpEMyMa NPOM3BOJHON BBIMYKIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpe3Ke. 3aaayd Ha MakCUMyM U

MUHUMYM. [loHATHE acHUMITOTHI, CHOCOOBI WX ONpPEAETCHUS. AJTOPUTM HCCIICIOBAHUS
(YHKIMHU ¥ TOCTPOEHUs €€ TpaduKa ¢ MOMOIIBIO MPOU3BOAHOM. [IpoOHO-THHEHAS (YHKIUS




Tema 6.8
HccnenoBanue
byHKIUH u
MOCTPOCHHE TpaHUKOB

Coaepxxanue yueOHOro MaTepuasa

HccnenoBanue GpyHKIMM HAa MOHOTOHHOCTB M TOCTPOEHUE IPaUKOB.

Tema 6.9 Haubonsiuee
u HalMEHbIIIee
3HaueHus QyHKIUU

Conep:xxaHue y4eOHOro MaTepuasa

Haxoxxnenne HawOONbIIEro M HAMMEHBIIETO 3HA4YeHWH (QyHKIMA, MOCTpoeHHE TpaduKoB
MHOTOYJIEHOB C UCIOJb30BaHUEM allapaTa MaTeMaTUYECKOro aHaau3a

IIpakTHYecKoe 3aHATHE

Tema 6.10
Haxoxnenue
OINTHMAaJIBLHOI'O
pe3yJibTaTta c
IIOMOIIBIO
MPOU3BOJTHOMN B
MPAKTUYECKHUX 3a/1auax

I[IpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COJep:KaHue (cofepKaHue NPUKJIATHOT0 MOAYJIs)

Haumensbiniee u HauboJblee 3HaYeHUE QPyHKIUN

HpaKTI/I'{eCKOQ 3aHATHE

Tema 6.11

Conep:xxaHue y4eOHOro MaTepuasa

Pemenue 3aga4. | opmynel u mpaBmwia guddepeHmmpoBanusi. McciaenoBanue QYHKIMH € TIOMOIIBIO
[IpousBoaHas npous3BoiHON. Hanbosbliee 1 HauMeHbllee 3Ha4eHUs] PYHKLUU

byHKIUH, ee

IIPUMEHEHHE

Paszpen 7.

MHOrorpaHHuKH |
TeJla BpallleHus!

Tema 7.1
Bepumnsl, peObpa,
I'PaHU MHOTOTPaHHUKA

Conep:kanue y4eOHOro MmaTepuaja

[Tonsitue MHOTOrpaHHHMKA. Ero snemeHTHI: BepuiuHbI, pedpa, rpanu. /[naronans. CeueHue.
BalInyKiible ¥ HEBBITYKJIBIE MHOTOIPaHHUKHU

Tema 7.2

IIpusma, ee
COCTaBIIAIOIIKE,
ceyenue. Ilpsamas wu
IMpaBUJIbHAA IIPHU3MbI

Conep:xxaHue y4eOHOro MaTepuasa

[Tonsitue mpusmel. Ee ocHoBaHus u 60koBbIe TpaHu. Beicota nmpusmel. [Ipsmast u HakiIoOHHAs
npusma. [IpaBuiibHas npusma. Ee ceueHue

Tema 7.3
[Tapannenenunen, kyo6.

Conep:kanue y4eOHOro marepuaJja

[lapannenenurien, cBOICTBa MNPSAMOYTrolbHOrO mapasuienenunena, ky0. Cedenue KyoOa,

Ceuenue KyOa, | mapauieienumneaa
napaJiesienuneaa IIpakTHyeckoe 3aHATHE
Tema 7.4 Conep:xxanue y4eOHOro MaTepuaja

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




[upamuna, ee
COCTaBJISIONINE,
ceyenue. I[lpaBunbHas
paMuJa. Y CedeHHas
nupamuaa

I[Mupamuna u ee snemeHnthl. Cedenune nupamuabl. [IpaBunbHas nupaMuna. YcedeHHas
nupamMuaa

Tema 7.5
bokoBags wu mosHas
IOBEPXHOCTh IIPU3MBI,

Conep:xxanue y4eOHOro MaTepuasa

[Tnoma s OOKOBOM M NOJTHOM MOBEPXHOCTH MPHU3MBI, IUPAMHUIBI

IIpakTH4YecKkoe 3aHATHE

IMupaMHubl

Tema 7.6 Conep:kanue y4eOHOro Mmarepuasa

Cummetrpust B KyOe, | CHMMETpHS ~ OTHOCHUTEIBHO  TOYKH, MpsAMOM, Iutockoctd. Cummerpuss B KyoOe,
napajesenumene, napajuieJenunese, NpusmMe, NUpaMmuIe

IIpU3Me, IUPaMHUJIE

Tema 7.7
IIpumepel cuMMeETpHiA
B Iipodeccun

HpO(l)eCCl/IOHaJIbHO-Opl/leHTI/IPOBaHHOQ CoacpKaHue (couepmaﬂne IMPUHRKJIAAHOTO0 MOJIy.]Iﬂ)

CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I'{eCKOQ 3aHATHE

Tema 7.8 Coaepxxanue yue0HOro MaTepuajia

[IpaBuiibHbIE [ToHsiTHEe TpaBUIIBHOTO MHOTOrpaHHKKa. CBOWMCTBA IPABMIIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH,  UX | [IpakTHuYeckoe 3aHsITHE

CBOICTBa

Tema 7.9 Conep:kanue y4eOHOro MmaTepuaja

Hunusmp, ero | lHlunuuap u ero snementsl. CedyeHne nuauHapa (mapayuieTbHOe OCHOBAHHIO U ocH). Pa3BepTka
COCTaBIISIOIIHE. LWIMHIpA

CeueHue nuiIuHIpa

Tema 7.10 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COlep:KaHue (ColepsKaHue MPUKJIATHOT0 MOTYJISA)
Konyc, ero | Konyc u ero snementsl. CedeHrne KoHyca (MapajjieibHOC OCHOBAHHUIO M MPOXOJSIICEe uepes
COCTaBJISIOLIHE. BEPIINHY), KOHMYECKHE cedeHus. Pa3BepTka KoHyca

Ceuenue koHyca IIpakTHyeckoe 3aHATHE

Tema 7.11 Conep:xxanue y4eOHOro MaTepuaa

YceueHHbI KOHYC. | YceuenHslii koHyc. Ero obpasyromas u Beicota. CeueHne yCeUeHHOT0 KOHyCa

CeueHne yceyeHHOIO

KOHycCa

Tema 7.12 Coaep:xxaHnue y4eOHOr0 MaTepuaa

IMlap u cdepa, wux | [lap u chepa. Bzaumuoe pacnonoxkenue cdhepst u mwiockoct. Ceyenue mapa, cdepsl

CEUEHHUs

Tema 7.13 Coaep:xxanue y4eOHOro MaTepuaa

ITosate 00 oOBeMe

[Tonsitue 06 o6veMe Tena. O6beM Kyba u MPSAMOYTOIRHOTO Napayenenuneaa. O0beM MPU3MBI




Tena. OtHomenue | u uuHApa. OTHOIIEHHE 00bEMOB MOAOOHBIX Tell. ['eoMeTpruecKuil CMBICI ONpeneauTens 3-
00BEMOB  TIOJIOOHBIX | T'O MOPSJIKA

Ten

Tema 7.14 Conep:kanue y4eOHOro marepuaJja

OOvemMBl W  TUIOIIAAM
ITOBEPXHOCTEH TEN

O6Bembl mupaMu bl U KOHyca. O0bveM mapa. [1nomany moBepxHoCTEN TEN

HpaKTPl‘leCKOC 3aHATHE

Tema 7.15 Conep:kanue yueOHOro Mmarepuasa
KombOunanmu KoMOuHaImm reoMmeTpu4ecKux Tell
MHOTI'OIPaHHHUKOB ¥ Tel | [IpakTHYecKoe 3aHATHE
BpalIeHUs
Tema 7.16 Coaep:xxaHue y4eOHOr0 MaTepuaa
I'eomerpuueckue Hcnons3oBanne KOMOWHAIMA  MHOTOTPAHHUKOB M TEJI  BpAllEHUS B  MPAKTHUKO-
KOMOWHAIINH Ha | OpUEHTHPOBAHHBIX 33/1aUax
MIPaKTUKE IIpakTHyeckoe 3aHATHE
Tema 7.17 Coaepxxanue yue0HOro MaTepuaja
Pemenue 3a1a4. | O0BEMBI U TUIONIAU TTOBEPXHOCTH MHOTOIPaHHUKOB M TEJ BPAILICHUS
MHororpaHHuku u
TeJa BpalleHUs
Pazgea 8.
IlepBooGpa3nasn
HKIHH ee
ggnMIe[Hel,me OK-01, OK-
02 OK-03,

Tema 8.1 Coaepxxanue yueOHOro MaTepuaja OI&-O 4 OK-
IlepBooOpa3nas 3amaya O BOCCTAaHOBJIICHMM 3aKOHA JBWKEHUS IO W3BECTHOM cKopocTH. IlonHsTne 05 ’ OK-06
(GyHKITUH. IIpaBuna | uarerpupoBanus. O3HaKOMJICHHE C TIOHSATHEM HHTErpaja W MepBooOpaszHOl s (QyHKIUU 012_07 '
HaXO0XICHUS y=f(x). Pemenne 3amau Ha CBSI3b NEpBOOOPa3HON U €€ TPOU3BOJHOIN, BBIYUCICHUE
epBOOOPA3HBIX nepBooOpazHoil s panHoW pyHKIMH. Tabnuna Gopmyn A HAXOXKACHUS MEPBOOOPA3HBIX.

M3yueHue npaBusia BEIYUCICHUS TIEPBOOOPA3HON

IIpakTH4yeckoe 3aHsITHE
Tewma 8.2 Conep:xanue y4eOHOro MaTepuaia
[Tnomanp 3anauy, NPUBOASILKE K MOHATUIO ONPEIEICHHOIO0 MHTErpajga — O BBIYMCIEHUM IUIOIIAIU
KPUBOJIMHENHOM KPUBOJIMHEWHON Tpameuuu, O nepeMelieHun Todku. lloHaThe omnpeneiaéHHOro MHTErpana.
tpaneuyuu.  Dopmyna | ['eomeTpudeckuil U (PU3NIECKUIl CMBICT ONpeaeieHHOro murerpaita. ®opmymna HeroToHa—

Herorona — JleitOauna

JleliOHMIa

HpaKTuqeckoe 3aHATHE

Tema 8.3

Conep:kanue y4eOHOro Mmarepuaja




Heonpenenennsiit Hu
ONpeAeICHHBII
HMHTETpaJIbl

ITonstue HCOIPCACICHHOI'O UHTCTpalia

Tema 8.4

IlonstHe 00
OTpeIETICHHOM
WHTErpaje KakK
IUIOILA TN
KPUBOJIMHEUHOU
Tpanenuu

Conep:kanue y4eOHOro Mmatepuasa

FCOMCTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O HHTCI'pajia

Tema 8.5
OnpeneneHHbIN
WHTErpaJl B )KU3HU

I[IpodeccuoHaILHO-OPHEHTHPOBAHHOE COJeP:KaHUe (CoAepKaAHNE MPUKIIATHOTO MOLYJIs)

I'eoMeTrpuueckuii cMbIcT orpeneraeHHoro narerpaia. ®opmyna HerotoHa - Jlelionama.
Pemenune 3amauy Ha TpUMEHEHHWE HHTErpaja sl BBIYMCICHUS (QU3NYCCKUX BEIUYUH U
101 Ae 1

HpaKTI/I'{eCKOQ 3aHATHE

Tema 8.6
Pemenue 3aj1a4.
[TepBooOpazHas

byHKIUH, ee

IIPUMEHEHHE

Conep:xanue y4eOHOro MaTepuasia

[TeprooOpa3nas Gpynkmmu. [IpaBuia HaxoXkIeHUs IEpBOOOpa3HbIX. Ee mpuMmeHeHme

Pa3znen 9.
CrenmeHH W KOpHH.
Crenennast pyHKIHsA

Tema 9.1

Conep:xaHue y4e0HOro MaTepuaJia

Crenennast  QyHKUMS, | [ToHATHE KOPHS N-0if CTEMEHH U3 AeiicTBUTENbHOro uncna. OyHKIUH y = 3/X HX CBOHCTBA U
ee CBOHCTBA rpaduku. CBOMCTBA KOPHS -0 CTENEHU

Tema 9.2 Coaepxanue yueOHOro MaTepuasa

IIpeobpazoBanue [Ipeo6pazoBaHue UppallMOHATBLHBIX BBIPAXKEHUN

BBIPAYKEHUM C KOPHIMHU
N-01 CTEIEHU

IIpakTH4YecKoe 3aHATHE

Tema 9.3
CBolicTBa CTEIIEHH C

Conep:xxaHnue y4eOHOro MaTepuasia

[TonsiTHE CTEMEHN C JTIFOOBIM PAIIMOHAIBHBIM MOKa3aTesieM. CTerneHHbie (PyHKIUN, UX CBOHCTBA

OK-01,

OK-

02, OK-03,

OK-04,
05, OK-07

OK-




panoHaIbHBIM u | u rpaduKu

NEeHCTBUTEITLHBIM IIpakTHyeckoe 3aHsATHE

MOKa3aTeI MU

Tema 9.4 Conep:kanue y4eOHOro Mmatepuasa

Pemenue PaBHOCUIIBHOCTH HppaIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB. MeTO/IbI UX pelieHus. Penenue
HPPaIMOHATLHBIX UppAIMOHATIFHBIX YPAaBHEHHM U HEPABEHCTB

YpaBHEHUN u

HEPaBEHCTB

Tema 9.5 Conep:xanue y4eOHOro MaTepuaia

CreneHn W KOpHH.
Crenennas GpyHKUUA

Omnpenenenne creneHHoW QyHKIMU. Vcmonp3oBaHne €e CBOWCTB MPU PEIICHUU YpPaBHEHUN U
HEPABEHCTB

IIpakTH4yeckoe 3aHsITHE

Pasznen 10.

IokasaTenbHast

byHkus

Tema 10.1 Coaepxxanue yueOHOro MaTepuasa

IToka3zaTenpHast CrenieHb C TPOM3BOJNBHBIM JIEHCTBUTENFHBIM IOKa3zaTesneM. OrpeneneHne MoKa3aTeIbHOU

¢byHKIUS, ee CBOMCTBa

¢byHKIMH, ee cBoWcTBAa W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM IMOKa3aTeIbHON (DyHKIIHH.
Penienune nmokaszarenbHBIX YpaBHEHUH (PyHKIIMOHATBHO-TpAUUIECKUM METOI0M

HpaKaneckoe 3aHATHE

Tema 10.2 Coaepxxanue yueOHOro MaTepuasa

Pemenue PemreHne mnoka3aTeNbHBIX ypAaBHEHUM METOJOM YPAaBHUBAaHMS IIOKA3aTEled, METOIOM
ITOKAa3aTeIbHBIX BBEJCHHUS HOBOM IEpeMEeHHOH, (YHKIHMOHAJIBHO-TpaQUUECKUM MeToJoM. Pemenue
YpaBHEHHUU U | IOKa3aTeIbHBIX HEPABEHCTB

HEPaBEHCTB IIpakTHYeckoe 3aHsATHE

Tema 10.3 Conep:kanue y4eOHOro Mmarepuaja

Cucremsl Pewrenne cucrem noka3areabHbIX YPaBHEHUN

IIOKa3aTebHBIX

YpaBHEHUN

Tema 10.4 Coaepxxanue yueOHOro MaTepuasa

Pemenne 3a1a4. | Pemienne mnokas3aTenbHbIX YPAaBHEHHMH METONOM YpPaBHHMBAHMS IIOKa3aTelled M METOAOM
ITokaszarenbHas BBEJICHUS HOBOU NepeMEeHHON. Pelenne mokas3aTesbHbIX HEPABEHCTB

byHKIHS

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




Pasznea 11.
Jlorapugmel.
Jlorapudpmuyeckas
GyHkuus

Tema 11.1

Jlorapudm qHCIIa.
Hecsatnunblit u
HATypaJbHbIA
Jorapudmbl, YUCIIO €

Conep:kanue y4eOHOro marepuasa

Jlorapudm uucna. JlecATHUHBIN U HATypaIbHBIN JIOTapu(PMBbI, YUCIIO €

Tema 11.2

Conep:xxaHue y4eOHOro MaTepuasia

CaoiicTBa Cgoiicta siorapudgmon. Oneparnus iorapuGMupoBaHus.
JorapugmoB. IIpakTHueckoe 3ansiTHE

Omneparust

norapupMUpOBaHUs

Tema 11.3 Conep:kanue y4eOHOro Mmarepuaja
Jlorapupmuueckas Jlorapupmuueckas (GyHKIUS U €€ CBONCTBA

¢byHKIWMs, ee CBOMCTBa

Tema 11.4

Coaepxxanue yue0HOro MaTepuasa

Pemenne [Tonsatue norapupmuveckoro ypasHenus. Onepanus NoTeHUUpPOBaHMs. Tpu OCHOBHBIX METO/A
norapupMUIECKUX pelieHus  JIOTapu(pMUYECKHX  yYPaBHCHHUI: dbyHKIMOHATBHO-TpaUuecKuit,  METOJ
YpaBHEHUH 1 | moreHIMpoOBaHMUs, METO BBEJICHUS HOBO# liepeMeHHOM. Jlorapupmuueckie HepaBeHCTBa
HEPABEHCTB

Tema 11.5 Coaepxanue yueOHOro MaTepuasa

Cucremsl ANTOpUTM pElIeHUs CUCTEMBl YpaBHEHMH. PaBHOCHIIBHOCTD JIOrapu(MUUYECKUX YpaBHEHUN U
norapu(pMUIECKUX HEPABEHCTB

YPaBHEHUM IIpakTHYeckoe 3aHATHE

Tema 11.6 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlep:KaHMe (CoAepKaHNe MPHUKJIAJTHOTO MOLYJIs1)
Jlorapugmsl B | [Ipumenenne norapugma. Jlorapupmuueckass cnupans B mnpupoje. Ee matematuueckue

IpUupoAcC U TCXHUKEC

CBOMCTBA

IIpakTH4yeckoe 3aHsiTHE

Tema 11.7
Pemenue 3aj1a4.
Jlorapudmel.

Conep:xxaHue y4eOHOro MaTepuaia

Jlorapudmuueckas pynkuus. Penienre npocteimmx gorapupmMuieckux ypaBHEeHUN

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




Jlorapudpmuueckas

byHKIHS
Paznen 12. OK-01, OK-
MHosxecTBAa. 02,
JJIeMeHTbI  TeOpUM OK-03, OK-
rpagoB 04,
Tema 12.1 Conep:xxaHue y4eOHOT0 MaTepuajia OK-05, OK-07
MmuoxecTBa [Tonsitue MuoxectBa. [TonmHo)kecTBO. Onepanuu ¢ MHOXKECTBAaMU
Tema 12.2 IIpodeccuoHaAILHO-OPHEHTHPOBAHHOE COJeP:KaHue (CoAepKaHNe MPUKJIATHOTO MOAYJIs)
Onepanuu ¢ | Onepanuu ¢ MHOXeCTBaMU. Pelienne mpukiIagHbixX 3a1a4
MHOKECTBAMH IIpakTHYeckoe 3aHATHE
Tema 12.3 Coaepxxanue yue0OHOro MaTepuasa
I'padsr [Honstue rpada. Ces3HbIM rpad, 1epeBo, HUKI Ipad HA TIOCKOCTH
IIpakTueckas padora
Tema 12.4 Coaepxxanue yueOHOro MaTepuaja
Pewmenne 3ama4. | Onepaunn ¢ MHOXecTBaMHM. OmNHMCaHWE pPEATBHBIX CUTyallMd C TOMOLIBIO MHOXECTB.
MmuosxectBa, I'padsl u | [IpumeHenue rpadoB K pelieHHIO 33139
UX IIPUMEHEHUE IIpakTHYeckoe 3aHATHE
Pasnen 13. DuemeHTHI
KOMOHMHATOPHKH,
CTATHCTHKHU U TEOPUHU
BepPOSITHOCTEM
Tema 13.1 Conep:xxkaHue y4eOHOT0 MaTepuaia OK-01, OK-
OcHoBHBIE  TOHATHS | [lepecTaHOBKY, pa3MeleHHs, COYETAHUS. 02,
koMbHHaTOpHKH IpakTUyecKoe 3aHATHE OK-03, OK-
Tema 13.2 Conep:xxanue y4eOHOro MaTepuaia 04,
OK-05, OK-07

CoOpbITHE, BEPOSTHOCTD
coOpITHs. ClioKeHUE U

CoBMeCTHBIE 1 HECOBMECTHBIE COOBITHS. TCOpeMH 0 BCPOATHOCTH CYMMBI COOBITHH. Y CI0BHAs
BCPOATHOCTD. 3aBHCHMBIC W HE3aBUCHMBIC COOBITHS. TeopeMH O BCPOATHOCTU MPOU3BCIACHHA

YMHOKEHHUE COOBITHIA.
BEPOATHOCTEHN
Tema 13.3 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlePKaHMe (CoAepKaHNe MPUKJIATHOTO MOLYJIs1)




BepositHOCTB B | OTHOCHTENBHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHYECKOE OMpeIeieHne
npodeccroHaIbHbIX BepOSITHOCTH. OLIeHKa BEPOSITHOCTH COOBITHS

3ajayax IIpakTHyeckoe 3aHsATHE

Tema 13.4 Coaepxxanue yueOHOro MaTepuaja

JluckpeTrHas Bunel ciydaiineix BenuuuH. OrnpenesieHue JUCKPETHOM CydyallHOM BEJIWYMHBIL. 3aKOH

cnyqaﬁHaﬂ BCINYHHA,

pacnpeneseHust AUCKPETHOM CIIydyallHOW BEJIMYHMHBI. E€ 4nhCIIOBbIE XapaKTEPUCTUKHU

3aKOH ee

pacrpeneneHus

Tema 13.5 Conep:xanue y4eOHOro MaTepuasia

3agaun Bapuanuonnsiit psia. [loauron yactor u ructorpamma. CTaTUCTUYECKHE XapaKTEPUCTUKU psija
MaTeMaTH4eCKO1 Ha0JII01aeMbIX JaHHBIX

CTaTUCTUKH I[IpakTHYeckoe 3aHsATHE

Tema 13.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlep:KaHue (COlAepPKaHue MPUKJIATHOTO MOTYJISA)

CocrasiieHue Ta0IuIl 1
JrarpaMM Ha IIpaKTHKe

[lepBuunas o00paboTKa CTAaTUCTHYECKHX JaHHBIX. [paduueckoe WX TpeacTaBICHHE.
Haxoxaenne cpeiHUX XapaKTepUCTUK, HAOTI0JaeMBbIX TaHHBIX

HpaKaneckoe 3aHATHE

Tema 13.7

Pemenue 3a7ad4.
OneMeHThI
KOMOMHATOPHKH,
CTAaTUCTUKU W TEOPUU

Conep:xxaHnue y4eOHOro MaTepuaia

OnemeHThl KOMOMHAaTOpukH. CoObITHE, BEPOATHOCTH COOBITHS. CIOXKEHHE U yMHOXKCHHE
BEPOSATHOCTEMN

BEPOATHOCTEMN

Pa3nen 14. OK-01, OK-
YpaBHeHus u 02, OK-03,
HEePaBeHCTBA OK-04, OK-
Tema 14.1 Conep:xxaHue y4eOHOr0 MaTepuaa 05, OK-06,
PaBHOCHMITBHOCTB PaBHOCHIBHOCTh ~ ypaBHeHMH U  HepaBeHCTB. OmpezneneHus. OCHOBHBIE  TEOPEMBI OK-07
ypaBHEHUH U | paBHOCWJIBHBIX TMEPEeXo/laXx B YypaBHEHUSX U HepaBeHCTBax. OOmuMe METOIbl pelIeHUs

HepaBeHCTB.  OOuue
METO/IbI PCLICHHS

YpaBHEHUM: TEPEeXoJl OT paBEHCTBA (YHKIMA K PABEHCTBY apryMEHTOB JJII MOHOTOHHBIX
GyHKIUH, METOJ paslioKEHUsT HAa MHOXHTEIH, METOJ BBEJCHHS HOBOW IEPEMEHHOM,
(YHKIMOHATBHO-TpaQUUECKUl METOT

Tema 14.2

Conep:xxaHnue y4eOHOro MaTepuasia




I'paduueckuit  metox

peueHuss  ypaBHEHUH,

OOue MeToApl pPELIeHHs HEpaBEHCTB: IEpPeXoJ OT CpaBHEHHMs 3HAaYeHUH QYHKUUH K

CPaBHEHMIO 3HAYEHHH apryMeHTOB JJs MOHOTOHHBIX (YHKUMHA, METOJl WHTEPBAJIOB,

HEPAaBEHCTB ¢GbyHKIMOHANMBHO-Tpadguueckuii Meron. ['paduueckuii MeTon pemeHHs ypaBHEHHHA U
HEPABEHCTB 2
I[IpakTHyeckoe 3aHsATHE
Tema 14.3 Vpasuenus | Conep:kanue y4eO0HOro MaTepuaJia
u  HepaBeHcTBa ¢ | Onpenenenue Monyins. Packpbeite Monyis mo ompexaeneHuto. llpocreiline ypaBHeHus u
MOJyJIEM HEPAaBEHCTBA C MoayJeM. [IpuMeHeHHe paBHOCWIBHBIX MEPEXOJO0B B OIPEIEICHHBIX THUIIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM
2
Tema 14.4 Conep:kanue yueOHOro MmaTepuasa
VYpaBHeHUs 1 | 3HaKOMCTBO C napameTpoM. [Ipocrelinme ypaBHEHHs U HEPABEHCTBA € [TapaMeTpOM
HEpaBEHCTBA ¢ | IlpakTH4yeckoe 3aHsATHE 2
napameTpamMu
Tema 14.5 IIpodeccuoHaNbHO-OPUEHTHPOBAHHOE COAepPKaAHMe (COAEPKAHME MPUKJIATHOTO MOIYJIs1)
CocraBnenue u | Perenne TeKCTOBBIX 33724 MPO(hecCHOHATBEHOTO COACPKAHUS
pelieHne IIpakTHYyeckune 3aHATHA 2
npodeccruoHaIbHBIX
3a7a4 € TOMOIIBIO
YpaBHEHU
Tema 14.6 Conep:kanue yueOHOro MmaTepuasa
Pemenne 3afa4. | O0mue MeTOoAbl pelIeHUS YpaBHEHUWH. YpaBHEHHMS W HEpaBEHCTBA C MOAYJIEM U C
VYpaBHeHUs U | mapaMeTpamu 2
HEPaBEHCTBA IIpakTHyeckoe 3aHsATHE
CamocrosiTejibHasi padoTa 6
Kouncyabranuu 6
IIpome:kyTouHas arrectanus (JK3aMeH) 6
Bcero 214




3. YcioBus peajiu3anuu NporpaMMbl 00111e00pa3oBaTesibHO JUCIUILINHBI

3.1. lna peanu3zanyu NporpaMMmbl JTUCHHUILVIMHBI TOJKHBI OBITH MPe1ycMOTPEeHbI
cjeayiolue crenuajbHble MOMelIeHus:

Peanuzamus mporpaMMbl IUCHUIUIMHBL TpeOyeT Hamuuus ydeOHoro kaOuHera
MaTeMaTHKH.

O6opynoBanue yueOHOro kabuHeTa:

- IOCa/I0YHBIE MECTA MO KOJMYECTBY 00YUaIOIINXCS;

- pabouee MecTo Impero1aBaTels;

- KOMITJIEKT y4eOHO-HaTJISAHBIX TOCOOU;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHUA JJ11 KOHTPOJIBHBIX padoT;

- mpodecCUOHATbHO OPUECHTHUPOBAHHBIE 3aJaHMS;

- MaTepuabl SK3aMeHa.

Texnuueckue cpeacTBa 00ydeHHUS:

- IEPCOHAIIBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM TPOTPAaMMHBIM 00eCIieueHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UudopmannoHHoe odecnievyeHne 00yueHust

1. OcHOBHBIE MEeYATHBIE H3AAHUSA

1. MaremaTuka: anreOpa MW Hayaja MaTEMaTHYECKOTO aHalli3a, TI'€OMETPHS.
Anrebpa u Havanma martemaTudeckoro anamusa. 10-11 xmacc. Amumon II.A.,
Kosmarun 10.M., TkaueBa M.B. u npyrue. - M: IIpocsemenue, 2022.

2. Maremaruka: anreOpa W Hadajla MaTEMaTHYECKOTO aHaln3a, TeOMETPHs.
I'eomerpus. 10-11 wxmacc. Artanacsu JI.C., byry3oB B.®., Kagomuer C.b. u
npyrue. - M: [Ipocsemienne, 2022.

3. Maremaruka: anreOpa M Hayajlla MaTE€MaTUYECKOrO0 aHallu3a, TeOMETPHUs.
Anrebpa ¥ Hayana MareMmathdeckoro aHaimm3a. 10 kmacc. Bumenkun H.S.,
Npames-Mycaros O.C., HIBapudypa C.U. "MOILl MHEMO3HNHA".

4. Maremaruka: anreOpa W Hayajla MAaT€MAaTHYECKOrO aHaliu3a, I'€OMETpPHS.
Anrebpa u Hayasia mMaTreMatuyeckoro aHammza. 11 kimacc. Bunenkun H.A.,
NBames-Mycaros O.C., HIBapudypa C.1. "MOIl MHEMO3MHA

2. DJIeKTPOHHBbIE U3IaHUS

1. Bcepoccuiickue uHTepHeT-onmumiuaael. - URL: https://online-olympiad.ru /
(mara oopamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIN.

2. Enunas xomnekius 1mudpoBeix oOpaszoBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oopamenus: 08.07.2022). - TekcT: 31EKTPOHHBIH.



3. Nudopmannonnas cucrema «EquHoe okHO AOCTyna K 00pa30BaTEIbHBIM
pecypcam». - URL: http://window.edu.ru/ (mara obpamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.

4.  Hayunas snektponsas oubmunoreka (H3B). - URL: http://www.elibrary.ru
(mara oopamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

S. OTtkpeIThii KOJUIEK. MaTematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 2JIeKTPOHHBIA.

6.  IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

1. CopaBoyHMK 1O  MaremMaTuke i mkoibHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TekcT: 2JIEKTPOHHBIN.

8. Cpennsis MaTeMaTH4yecKas UHTEPHET HIKOJIA. - URL:
http://www.bymath.net/ (mara oopamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.
Q. OenepanbHbiii nopran  «Poccuiickoe  obpazoBanue». -  URL:

http://www.edu.ru/ (mara oopamenus: 02.07.2022). - TeKCT: 2IEKTPOHHBIMH.



4. KoHTpOJIb ¥ OlIeHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa3oBaTeIbHOM
AUCHUTINHBI

KoHTpoJibH o1leHKa pe3yIbTaTOB OCBOSHUS 0011e00pa30BaTeIbHON UCIIUTLTIHBI
pacKpbIBalOTCA  4epes
dbopMupoBanrue OOMMX M MPOPECCHOHAIBHBIX KOMIIETCHIIMHA TO paszjieiaM H

AUCOUIUIMHAPHBIC  PE3YJIbTATbhbl, HAIIPaBJICHHLIC Ha

TEMaM Coj/iepKaHus yueOHOro MaTepuara.

Oo6masi/npogeccuoHaibLHas Pazgen/Tema Tun oneHoOYHbIX
KOMIIETEHIIH S MepOonpHUsITUS

OK 01. Bwibupats crmoco0sr | P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
peleHns 3amgau | 1.6 VYcTHbIl onpoc
npodeccroHaTbHOM P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 1I- | MaremaTuueckuii
JIESITEIbHOCTH o/c, 2.6 JUKTaHT
MPUMEHUTEIBLHO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
K Pa3JM4YHbIM KOHTEKCTaM P 4, Temnt 4.1, 4.2, 4.3, 4.4,4.5, 4.6, | camocToATC/IbHAS

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 paborta

P5, Temrr 5.1,5.2 [IpencraBnenue

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToB

6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5, 7.6,

NPaKTUYECKUX paboT
3amuTa TBOPYECKHUX

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | paboT

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJMBUTyaTbHBIX

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbsHas

P 11, Temwr 11.1, 11.2, 11.3 TI-o/c, | pabota

11.4,11.5,11.6 IT-o/c, 11.7 Brmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanui

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
OK 02. UcnonszoBats | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIC cpeactea | 1.6 VYcTHBI o1poc
IIOMCKa, aHajau3a u | P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTndeckuit
WHTEPIIPETALUU o/c, 2.6 IUKTAHT
uHpOopMaIum, u | P3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 NunuBunyansHas
nH(pOpMaIMOHHBIE P 4, Temn1 4.1, 4.2, 4.3, 44,45, 4.6, | camocTosATeIbHAS
TexHoJioruu s BemmonHenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
3a7a4 npodeccuonanbuort | P 5, Temsr 5.1, 5.2 [IpencraBnenue
JeITCIIBHOCTH P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynabTaToOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX padoT
3amuTra TBOPUYECKHUX
pabot

3amura
WHAUBUAYATbHBIX
IIPOEKTOB
KonTponbHas




P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabota

11.4,11.5,11.6 I1-o/c, 11.7 Brmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 3K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanui

13.5 I1-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3, 144,

14.5 T1-o/c, 14.6
OK 03. [IImammpoBats wu | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanwue
peanu3oBbIBaTh coOcTBeHHOE | 1.6 VYcTHbIl onpoc
npodecCuoHaIBHOE u | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTudecKkuii
JIMYHOCTHOE pasButue, | o/c, 2.6 JUKTaHT
MPEATTPUHUMATENBCKYIO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
JIeSATEIbHOCTh B | P4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsATEIIbHAS
npodeccrnonaibHOi  cdepe, | 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora
HCIOIb30BaTh 3HaHuMd 1o | P 5, Temur 5.1,5.2 [IpencraBnenue
¢unancoBorr rpamotHoct B | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB
Pa3IUYHBIX ku3HeHHblx | 6.7 I1-0/cC, 6.8, 6.9, 6.10 I1-o/c, 6.11 MPAKTHYECKHUX padoT
CUTYaITUIX P 7, Temnt 7.1,7.2,7.3,7.4,7.5, 7.6, | 3ammra TBOpUYECKHUX

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | paboT

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammra

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJUBUTyaTbHBIX

P9, Tems1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontponbhas

P 11, Temwr 11.1, 11.2, 11.3 TI-o/c, | pabota

11.4,11.5,11.6 IT-o/c, 11.7 Brmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanui

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 04. Oddextusno | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aUMO/ICIICTBOBATh u |16 YcTHBIM onpoc
paborarb B komiektmBe u | P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTu4eckuii
KOMaHe o/c, 2.6 IUKTAHT

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

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosATENbHAS

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yibTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temm 7.1,7.2,7.3,7.4,75, 7.6,
7.7 MI-0/c,7.8,7.9, 7.10 II-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, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 134,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144,

NPaKTUYECKUX padboT
3ammra TBOPYECKHX
pabot

3ammra
WH/IUBUIYaTbHBIX
IIPOEKTOB
KoHntpoinbHas
pabota
Beimonaenue
HK3aMEHaIMOHHBIX
3aJaHui




14.5 I1-o/c, 14.6

OK 05. OcymiecTBIsITh
YCTHYIO U THUCHBMEHHYIO
KOMMYHHUKAITUIO Ha
roCcyJJapCTBEHHOM SI3bIKE
Poccuiickoit  ®enepauun ¢
y4eTOM ocobeHHocTel
COIIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/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, 44,45, 4.6,
4.711-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-

TectupoBanue

Y CTHBI o1poc
MaTteMaTu4eCKui
JUKTaHT
NunuBuayansHas
CaMOCTOsTeIbHas
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPAKTHYECKHUX padoT
3ammura TBOPUYECKUX

o/c, 2.6 pabot

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

P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UHIUBUAYATbHBIX

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

P5, Temrer 5.1,5.2 Kontpoinbhas

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pabota

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 Brinonnenue

P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6, | sK3aMEHAIIMOHHBIX

7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | 3anmanuii

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, Temrr 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temmr 11.1, 11.2, 11.3 II-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 TI-o/c, 14.6P 9, Temsr 9.1, 9.2,

9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Tems 11.1, 11.2, 11.3 II-o/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, 134,

13.5 I1-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144,

14.5 IT-o/c, 14.6
OK 06. [MposiBnste | P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, | TectupoBanue
IPaKJaHCKO- 1.6 VYceTHBI onpoc
naTpuoTuueckyr mosumuio, | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | MaremaTuueckuit
J€EMOHCTPHUPOBATH 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JUKTAHT
oco3HanHoe TmoBeneHue Ha | P 7, Temw 7.1, 7.2,7.3,7.4,7.5,7.6, | UnnuBunyanbHas
OCHOBE tpanuumonneix | 7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | camocTosiTeNnbHas
00I1IeYEeTOBEYECKUX 7.12,7.13, 7.14,7.15, 7.16, 7.17 paborta
neHHocreii, B toM uyumcie ¢ | P8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpeacraBienue
y4eTOM rapmonmsauuu | P 14, Temsr 14.1, 14.2, 14.3, 14.4, | pe3ynpTaToB
MEKHALlMOHAJIbHBIX u | 14.5TIl-o/c, 14.6 MPAKTHYECKHUX padoT
MEXPETUTHO3HBIX 3amuTa TBOPYECKHX




OTHOIICHHUH, OPUMEHSTH pabot
CTaHIAPTHI 3amura
AHTUKOPPYILIUOHHOTO WHJMBUTyaTbHBIX
ITOBEICHUS MIPOCKTOB
KoHntposbHas
pabota
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJlaHui
OK 07. ConetictBoBars | P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
COXpaHEHHMI0O  OKpy»karomei | 1.6 Y CTHBI o11poc
cpenbl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [I- | Maremarnueckuit
MIPUMEHSATD 3HAHUS 00 | o/c, 2.6 JTUKTAHT
W3MEHECHHUU kmumarta, | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
MIPUHLIMIIBI oepexnuBoro | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosiTenbHas
npousBoacTBa, dpdextusno | 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 paborta
JEeHUCTBOBATH B | P5 Temn 5.1,5.2 IIpencraBienue
YpE3BBIYANHBIX CUTYAIHSIX P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynpraroB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-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

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temmr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

NPaKTUYECKUX paboT
3amuTa TBOPYECKHUX
pabot

3amura
WHJUBUTyaTbHBIX
IIPOEKTOB
KoHntpoibHas
pabota
Brinonnenue
9K3aMEHALIMOHHBIX
3a1aHUI
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