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1. HACIIOPT PABOUYEUITPOTPAMMBI YYEGHOM JAUCITATIJIINHBI
Maremaruka

1.1 MecTo AuCUMILIMHBI B CTPYKTYpe o0pa3oBaTtebHo# nporpammsel CIIO
OOweoOpasoBarenbHasi JUCHUIUIMHA «MaTeMaTHka» SIBISieTCs OOs3aTeNbHON YacThiO

o0meodpa3oBaTenbHOro LKKIa oOpa3oBarenbHON mporpamMmel B coorBercTBun ¢ ®I'OC mo

npodeccuu CITO 15.01.38 OnepaTop-HaaAuuK METaNI000padaThIBAIOIIUX CTAHKOB.

1.2. Mecto y4eOHOIl JMCUMINIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccHoHAIbLHOH
o0pa3oBaTebHOI NPOrpamMMBblI:
JlcuuIuiHa BXOIUT B LIMKJ 001eo0pa3oBaTenbHbIX AUCUUTUINH(TIOBBIIIEHHBIH YPOBEHD)

1.3. llesn u niaHupyemMblie pe3yJabTaThl 0CBOEGHHS Y4e0HONH JUCIHIJIMHBI
Cogmepxxanrie  mporpaMmbl  OOIIEOOpPa3OBATENBPHON  MUCHUIUIMHBI  «MartemaTtuka»

HATPABJICHO HA TOCTHKEHUE PE3yJbTAaTOB €€ M3yUeHUusl B COOTBeTCTBUU ¢ TpedoBaHusiMu OI'OC
COO ¢ yuetom npodeccuonanbhoii Hanpasiennoctu ®I'OC CIIO0.



OcBoenne coneprkanust yaeOHOH TUCIMITINHBI «MareMaTnka» o0ecreunBaeT TOCTHKEHNE CTyIeHTaMH CIEAYIOLINX Pe3yJIbTaTOB:

Koa n HaumeHoBauue

ILlnanupyembie pe3yJibTATbI OCBOEHHS THCIHILUTHHbBI

(popmupyemMbIxX

KOMIeTEHIHi O0mue JucuuminHapHbIe
- TOTOBHOCTH K TPyAY, OCO3HAHHC IICHHOCTH | -BJAACTh MCTOJAAMH JOKA3aTCIBCTB, ANTOPUTMAMHU PCIICHUS 334, YMCHUC
MacCTePCTBA, TPYIOIIO0HE; (dopMyIHPOBATh OTMPCACICHHSA, AaKCHOMBI W TCOPEMBI, TIPUMCHATH WX,
- FOTOBHOCTh K AKTUBHOH  JCATCITBHOCTH | MPOBOAWTE TOKA3ATCIBHBIC PACCYKACHHS B XOAC PCITCHUS 33134,

OK 01.Bribupats
CIocoObI PEIICHUS 33124
podeccuoHanpHON
JCATCIIBHOCTH
NPHMEHUTEIBHO

K Pa3iIMIHbIM
KOHTCKCTaM

TEXHOJOTUUECKON M COLMAaJIbHON HaIpPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHHUIMHPOBATH,  ILUIAHUPOBATh U
CaMOCTOSTCIIBHO BHITIOJHATE TAKYIO ACATCIBHOCTB,

- MHTEPEC K pasnudHbiM chepam mpodheCCHOHATBHOM
JICSITCIBHOCTH,

Ornaacuue VHHUBEPCATbHBIMU YICOHBIMU
MO3HABATCITEHBIMH JCHCTBUSIMU:

a) 6a30BBIC TOTHYCCKUC JCHCTBHS!

- CaMOCTOSTEILHO (dhopMynupoBath u
aKTyaJM3WPOBaTh  TMPOONEMy, pacCMarpwiBaTth €¢
BCCCTOPOHHE;

-  YCTaHABIMBATH CYIICCTBCHHBIM TPHW3HAK  WIH

OCHOBAHU:I AJIA CpaBHCHU:, K.]'Ia,CCI/I(bI/IKaLII/II/I nu
0000IICHMS,
- OTpemeiATH  UETH  JACATCABHOCTH,  3a]aBaTh

MapaMeTPHI ¥ KPUTCPHU UX TOCTHIKCHIIS,
- BBUBITH 3AKOHOMCPHOCTH MW MPOTHBOPCYMS B
PacCMaTPUBACMBIX SBJICHUIX,

- BHOCHTH KOPPCKTHBBEI B JCATCIBHOCTB, OICHHUBATDH
COOTBETCTBHE PE3YNbTATOB LIC/IM, OLICHUBATh PUCKH
HOCIACIACTBUU ACATCIbHOCTH,

- pasBHMBATH KPCATHBHOC MBINLICHUC MPH PEIICHUH
SKU3HCHHBIX MPOOIeM

0) 6a30BBIC UCCIICAOBATCIBCKUC JCHCTBHS !

- BIAJACTh HABBIKAMH YUCOHO-HCCICIOBATCIBCKON H
MPOCKTHON JACATCITBHOCTH, HABBIKAMH Pa3PCIICHUS
mpooIeM;

- BBUIBIATH

OPUIMHHO-CICACTBCHHBIC CBA3H H

- YMCTE OIICPHUPOBATHh IMOHATHAMHU:. CTCIICHDL YHCIIA, J'IOI‘apI/I(bM qucja, YMCHHUC
BBITIOJHATh BBIYHUCICHHC 3HAUCHHUM U npeo6pa3013aHI/m Bpra)KeHI/II\/'I Co

CTCNEHsAMH H  JorapudmaMu, npeoOpazoBaHusd APOOGHO-PALIMOHATBHBIX
BBIPAKCHUM,

- YMEThb ONCPUPOBATh MOHATHUSAMH. PALMOHATIBHBIC, HPPALUOHATBHEIC,
MOKA3ATCIbHBIC, CTCICHHBIC, JIOTAPUPMHUYCCKHE, TPUTOHOMETPHUYCCKHC
VPaBHCHHS H HCPABCHCTBA, HX CHCTEMBI,

- VYMETh ONCPUPOBATh NOHATHAMH. (QVHKIMS, HempepbiBHAS (YHKLIMS,

MPOU3BOHAA, IEPBOOOPA3HAsL, ONPEACICHHBIM HHTETPAIL,

- YMEThb HAaxOAUTh MPOH3BOIAHBIC DIEMCHTAPHBIX (VHKIUH, HCIONB3YS
CIPABOYHBIC MATCPHAIBI; HCCICIOBATh B MPOCTCHIIMX Caydasx (YHKUUH Ha
MOHOTOHHOCTb, HAXOAMTh HAWOONBIINEC W HAWMCHBLINC 3HAYCHUS (QYHKIIHI;
cTtpoute  TpadyikKM  MHOTOWICHOB €  HCIOJB30BAHWUECM  ammapara
MATEMATHYCCKOT'O aHATN3a; MPUMEHSITh MPOU3BOJHYIO MPH PCIICHUH 33124 Ha
JBHKCHUC,

-  pewarh NPaKTUKO-OPUCHTHPOBAaHHBIE 33Ja4d HA HauOOJbIOIHEC U
HAHUMCHBIINE 3HAYCHUS, HA HAXOXKICHHUE IYTH, CKOPOCTH H YCKOPCHU;

- YMETh ONECPUPOBATh MOHATHAMH. PALMOHATbHAS (VHKIMS, MOKA3ATCIbHASL
dyHKUWS, CTeNeHHAS (dyHKUWS, JorapupMuIccKas (dyHKUWS,
TPUTOHOMETPUUICCKUE (PVHKIMH, oOpaTHbIC (PYHKIIUH;

- YMCHHUE CTPOUTH IpahuKu U3YICHHBIX (PYHKIMH, HCIIOIB30BaTh rpaduku mpu
H3YVUCHHH TMPOLECCOB M 3aBUCHMOCTCH, HPU PELICHWUH 3a4a4 W3 APYTUX
vueOHBIX MPEIMETOB U 3aJa4 W3 PCalbHOH KH3HH, BBIpaXaTh (GopMyIamu
3aBHCHUMOCTH MEKAY BEITHIHHAMU;

- VMETb peliarh TCKCTOBBIC 33Ja9d PA3HBIX THIIOB (B TOM YHCIC HA MPOLCHTHI,
JOITH U YacTH, Ha ABWXKCHHUE, PabOTy, CTOMMOCTh TOBAPOB M VCIYT, HAIOTH,
3ajauyd u3 o0nacTh YIPaBiICHUS JHYHBIMA W CEeMCHHBIMH (pHHaHCAMH);
COCTABIISITh BBIPAKCHUSL, YPABHCHHS, HCPABCHCTBA M MX CUCTEMBI TI0 YCIOBHIO




aAKTyaJIM3UPOBATh 3aJady, BBIABUTATb THIOTE3Y €€
pELICHUS, HAXOAUTh APTYMEHTHI JJIs A0KAa3aTe/bCTBA
CBOMX  VTBEPXKICHUM, 3aJaBaTh IapaMeTpbl U
KPUTEPUH PELICHUS;

- AHATU3UPOBATh MOJIYUEHHBIE B XOJ€ PELICHUA 3aJa4U

PE3yAbTATHL, KPUTHUYECCKH OLICHUBATh ux
JOCTOBEPHOCTD, MPOTHO3UPOBATE U3MECHEHHUE B HOBBIX
YCIOBUSIX,

-- YMCTh TICPCHOCHUTH 3HAHUSA B IMO3HABATCIBHYIO U
MIPAKTHYCCKYIO 00IACTH JKM3HSACATE IbHOCTH;

-  YMCTh HMHTCTPHUPOBATH 3HAHUSA W3  PA3HBIX
MPEAMETHBIX 00JIACTeH;

- BBIJBHUTaTh HOBBIC WICH, MpEaiaraTh OPUTHHAIBHBIC
MIOAXOABI U PCIICHU,

H CIIOCOOHOCTh MX HCITONB30BAHMS B ITO3HABATCILHOM
U COLIMATBHOM MPaKTHKE




3aJa4u, HCCICAOBATh MOJYYCHHOE PCLICHUE W OLICHUBATH MPaBAONOI0OHOCTD
PE3yIbTATOB;

- YMCTh ONCPHPOBATE NOHATHAMH. CPEAHEE apUPMETHUCCKOS, MCEIUAHA,
HauOONbIICEe W HAWUMCHBINCE 3HAYCHHS, pasMax, AUCICPCHS, CTAHAAPTHOC
OTKJIOHCHHE YHCJIOBOrO Ha0opa, YMETh W3BJICKATh, WHTCPIPECTUPOBATDH
vH(DOPMALIMIO, TPSACTABICHHYIO B Ta0MMIAX, HA JuarpamMmax, rpadukax,
OTPAKAIOIIVIO CBOWCTBA PCaNbHBIX IPOLECCOB W SBICHHUN; MPEICTABIAThH
HHPOPMALIHIO ¢ TIOMOLIBIO TAOIUI] H AHATPAMM; HCCICAOBATh CTATHCTHYCCKHC
JAHHBIC, B TOM YHCJIC ¢ MPUMCHEHHEM IpadHuCCKUX METOJOB H 3JICKTPOHHBIX
CPEACTB;

- YMCTh ONEPHPOBATh MOHATHAMH. CIYYAHHBIH ONBIT M CIyYaiHOE COOBITHE,
BEPOATHOCTb CIYYAHHOTO COOBITHS, YMCHHC BBIYHMCIATE BECPOATHOCTH C
HCIONB30BAaHUEM Tpa(HUIeCKUX METOAOB; MPUMECHATH (DOPMYIBI CIOKCHHS U
VMHOKCHHSI BEPOSTHOCTEH, KOMOMHATOPHEIC (akThl H (GOPMYJIbI IPH PCIICHUN
3aJad; OLCHHBATH BCPOATHOCTH PCANBHBIX COOBITHH, 3HAKOMCTBO €O
CAyYadHBIMH BCTHYMHAMH, YMCHHE NPUBOJUTH NPUMEPH NPOSIBICHHUS 3aKOHA
GOIBIINX YUCET B MPHPOIHBIX H OOIIECCTBCHHBIX SIBICHUAX;

- YMETh ONCPUPOBATH MOHATHAMH. TOUKA, MPIMas, IIOCKOCTh, POCTPAHCTRO,
OBYTPAaHHBIH VIO, CKPCIIMBAIOINMECS MPIAMBIC, MNAPaAINICIbHOCTE H
MEPICHANKYIPHOCTE NPSMBIX M IUIOCKOCTEH, VIOl MEKAY HPSMBIMH, VIO
MEXIY TOPSIMOH U IJIOCKOCTBEO, YIOJI MEKAY IUIOCKOCTSMH, PACCTOSHHE OT
TOYKH A0 IUIOCKOCTH, PACCTOSHHE MCEKAY HPSIMBIMH, PACCTOSHHEC MEXKIY
IJIOCKOCTSMH, YMEHHE HMCIONb30BaTh MPH PCLICHUH 33024 W3YUYCHHBIC (DaKThI
U TEOpeMbl IUIAHUMCTPHUH; VMCHHEC OLCHHBATh pa3Mepel  OOBEKTOB
OKPVKAIOIIETO MHPA;

- YMCTh ONEPHPOBATh MOHATHIMH. MHOTOTPAHHHK, CCUCHHE MHOTOIPaHHHKA,
Ky0, mapannenenumnea, npu3Ma, nupamMuia, Gurypa u noBepXHOCTh BPAIICHHS,
LWIMHAP, KOHyC, mmap, cdepa, ceueHus (QUrypsl BPAIICHHUS, IUIOCKOCTD,
Kacaromascs chepbl, NUIMHAPA, KOHYCA, IIOMAIh MOBEPXHOCTH MUPAMHUIEBL,
MIPU3MBI, KOHYCa, HUIHHAPA, Iomanb chepsr, 00beM Ky0a, MPSIMOYTOILHOTO
MapajICICINcaa, MUPAMUABL, TPU3MEL, LIIHHAPA, KOHYCA, INapa; YMCHHE
n300pakaTh MHOTOTPAHHUKH M MOBEPXHOCTU BPALICHUS, UX CCUCHHUS OT PYKH,
C TIOMOINBIO YCPTEKHBIX HHCTPYMEHTOB W 3ICKTPOHHEIX CPEACTB; YMCHHC
pacmosHaBaTh CHMMETPHIO B  [POCTPAHCTBE, YMCHHE pacO3HABATh
MPaBHUIbHBIC MHOTOTPAHHHUKH,

- YMETh OINCPUPOBATh MOHATHIMHM. JBIDKCHHC B MPOCTPAHCTBE, MOJOOHBIC




(UTYpEI B IPOCTPAHCTBE; UCTIONB30BATh OTHOLICHHE IITOIAACH HOBEPXHOCTEH
1 00bEMOB NOAOOHBIX (UIYP MPH PELICHUH 3aa4;

- YMETh BBIYMCIATH TCOMETPUYCCKHE BCIHYMHBI (IJIMHA, YIrOJN, IUIOLNANb,
o0BeM, IIOLIA b TOBESPXHOCTH), HCIIOIB3YS H3YUCHHBIC (JOPMYIBI K METOIBL;

- VYMETh OICPUPOBATh NOHATHAMHU. MPSAMOYIOJbHAS CHCTEMAa KOOPIUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKATSIPHOE MPOU3BCACHUE,
VIOJI MEKIY BEKTOPAMH, CYMMa BEKTOPOB, MPOU3BCACHUE BEKTOPA HA YUCIIO;
HaXOAUTh C MOMOIIBIO U3YUCHHBIX (DOPMYI KOOPAHHATH CEPEAHHBI OTPE3Ka,
PaCCTOSIHUE MEXKIY ABYMS TOUKAMHU;

-YMETh BBHIOMPaTh MHOAXOIINUN H3YUCHHBIA METOX A PCLICHHS 3aJa4H,
pacmosHaBaTh MaTeMaTHUeckue (akThl M MaTcMAaTHYeCKUE MOJCTH B
MPHUPOAHBIX W OOIIECTBCHHBIX SBICHUAX, B HCKYCCTBE, YMECHHC NPHBOAHMTH
NpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUM  POCCHMCKOM U MHPOBOU
MaTEMaTHYCCKON HAyKH.

-YMETh ONCPUPOBATh MOHATHUSAMH. ONPCACICHHE, AaKCHOMAa, TeopeMa,
CIACACTBUC,  CBOWCTBO,  NPHU3HAK,  JOKA3ATCILCTBO,  PABHOCHIBHEIC
dbopMyupoBKH;, yMmMeHHE (OPMYJIHUPOBATE OOPATHOS M IMPOTHBOIMOIOKHOS
VTBEP)KICHHC, MPUBOAUTH MPUMEPEl U KOHTPIPUMEPHI, UCIONB30BaTh METOX
MATEMAaTHYCCKOH HHAYKLWH, MPOBOJUTH NOKA3aTCIbHBIC PACCYKICHHS MPU
PCIICHUH 33424, OLCHUBATE JIOTHICCKYIO MPABUIBHOCTD PACCYKACHUI,

- YMEThb ONEPHUPOBATE NOHATHAMHI: MHOXKECTBO, TIOAMHOKECTBO, OIICPALIMU HAJ
MHOKECTBAMH, VMCHHE HCIIOIb30BATh TCOPETUKO-MHOXKCCTBCHHBINA amnmapar
ISl ONTUCAHUS PEabHBIX MPOLICCCOB M SBJICHHHA MPH PELICHHUH 331a4, B TOM
YHCIC U3 APYTHX YICOHBIX IPEAMETOB;

- YMETh OICPHPOBATh NOHATHAMU: rpad, CBA3HEIN rpad, AepeBo, LUKT, rpad
Ha IUTOCKOCTH; VMCHHC 33JaBaTh M ONHUCHIBATE TIpadbl Pa3IUIHBIMU
croco0aMHu; UCTIONB30BaTh rpadbl NPH PELICHUH 33024,

- YMETh CBOOOJHO ONCPHPOBATh MOHATHIMU. COYCTAHHE, ICPECTAHOBKA, YHCJIO
COUCTAHUH, YHCIO TNEPEeCTaHOBOK, OwHOM HBIOTOHA, yMEHHE MPHUMCHATH
KOMOHHATOPHBIC (DAKTHI U PACCYKACHHUS TSI PSIICHUS 32,134,

-YMETh ONCPUPOBATh MOHATHIMHU. HATYPATBHOE YHCIO, LETIO0C YUCIO, OCTATOK
MO0 MOAYJIO, PAlUOHAIBHOC YHCIO, HPPALHOHATBHOS YHCIO, MHOMKECTBA
HATYPATbHBIX, LEJBIX, PALMOHATBHBIX, NCHCTBUTCIBHBIX YHCEI; YMCHHC
WCIONB30BaTh MPHU3HAKUA JCTHMOCTH, HAWMCHBIIMHA OOIMUH JCTUTEIh U
HauMCHbIIce oOIIee KpaTHOEe, anmroputM EBKmuma npH pelicHHH 3aiad;
3HAKOMCTBO € Pa3IMYHBIMU NO3HIHOHHBIMH CHCTCMAMHM CUHCIICHHSI,




- YMETh CBOOOJHO ONCPUPOBATh HMOHATHAMH. CTCICHB C LIETBIM MOKA3ATEIICM,
KOPCHb HATYpPabHOU CTCIICHH, CTENCHb € PALHOHAIBHBIM IMOKA3aTCICM,
CTCNEHb C ACHCTBUTCIBHBIM (BCIIECTBCHHBIM) MOKa3aTeseM, JorapudM Jucia,
CHHYC, KOCHHYC ¥ TAHTCHC MPOU3BOIBHOTO YHCIA,

- VYMEThb  ONECPUPOBATh  NOHATHAMH:  TOXKICCTBO,  TOXKICCTBEHHOE
mpeoOpa3oBaHHe, VPAaBHCHHE, HCPABCHCTBO, CHCTEMAa YpaBHCHUH U
HEPAaBCHCTB, PABHOCHUJBHOCTh  YPABHCHHH, HCPAaBCHCTB W CHCTEM,
paLHMOHATBHBIC, HPPALOHATBHBIC, MOKAa3aTCIbHEIC, CTCIICHHBIE,
JorapuMHUUECKUEe, TPUTOHOMETPUYCCKUE VPABHCHHS, HEPABCHCTBA U
CHUCTEMBI;, YMCHHE PELIaTh YPABHCHHS, HEPABCHCTBA M CHCTEMBI C ITOMOIIBIO
pPasNMHYHBIX MPUEMOB; pPCLIATh VPABHCHUS, HECPABCHCTBA M CHCTEMBI C
MapaMeTPoOM; MPUMEHAITh VPABHCHHSI, HEPABCHCTBA, UX CUCTEMBI IS PCIICHHUS
MaTEMAaTHYCCKHUX 33a7a4d U 337a4 U3 Pa3NUYHBIX 00NacTe HAYKH M PeallbHOU
JKU3HH,

-yMETh CBOOOJHO ONCPUPOBATh NOHATHAMHU: rpaduk (GYHKUUH, oOparHas
dbyHkus, xommosuius (DyHKIUE, JguHCHHAS (YHKUMS, KBaJpaTHIHAS
($yHKUMS, cTeneHHAs (PYHKIMA ¢ HEIbIM MOKA3aTeNeM, TPHTOHOMETPHICCKHE
dyHKIHH, OOpaTHBIC TPUTOHOMETPHUCCKHUE (DYHKUMH, [MOKA3ATCIbHAS U
norapudmuieckas QyHKUHN; YMEHHUE CTPOUTD rpaduki QYHKUIUH, BBITIOTHATD
npeodOpaszoBanus rpadukoB  (PYHKIHMH;YMCHHC  HCIOIL30BAaTh  rpauku
(YHKUMH A7 U3YYICHUS MPOLIECCOB M 3aBHCUMOCTCH MPU PCLICHUH 3a1ad U3
JPYTUX YYCOHBIX MPEAMETOB H U3 PCaNbHOU JKHU3HH; BBIpXKaTh (GopMynamu
3aBHCHMOCTH ~ MCXKIY  BCIAMMMHAMH;VMCHHE  CBOOOJHO  ONEpUPOBATH
MOHATHAMHM. YETHOCTh (PYHKLWH, NEPHOANIHOCTD (DYHKLMH, OTPaHHYCHHOCTD
()YHKLUHH, MOHOTOHHOCTh (YHKIMH, 3KCTpeMyM (YHKUHH, HAuOOIbIICE U
HAaUMCHBIIICE 3HAUCHHUS (YHKIMHM HA NPOMEXKYTKE, YMEHHE MPOBOIHUTH
uccieaoBaHue (GYHKLUH;YMCHHAE HCTIOIB30BATh CBOWCTBA U Tpaduky GpyHKIMN
I PELICHUS YPAaBHEHUIN, HEPABEHCTB U 32434 € IapaMeTpaMu; n300paxarb Ha
KOOPAHHATHOH IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHM, HEPABEHCTB U HX
CHCTEM;

-yMETh  CBODOJHO  ONCPUPOBATh  MOHATHAMH.  IOCJICAOBATCIBHOCTS,
apudMeTHICCKas MPOTPEcCHsl, TCOMETPHYCCKAS MPOrpeccus, OCCKOHSUHO
yOBIBarOIIAs reoMeTpHIeCKast MPOTPECCHs; VMCHHE 3a1aBaTh
MOCJICIOBATEIFHOCTH, B TOM YHCJIC C IIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;

- YMETh ONCPUPOBATH MOHATHAMH. HEHPEPHIBHOCTh (HYHKLHUH, ACHMIITOTHI
rpaduka GYHKIHH, TICPBast ¥ BTOpast NPOU3BOAHAs (HVHKIIHH, TCOMETPHUYCCKHN




u  (U3MUECKHH CMBICT TPOHM3BOIAHOH, TEPBOOOpA3HAs, ONPEACICHHBIN
HUHTCIPaN, VMCHHC HAaxXOAUTh acuMOTOThl rpaduka ¢GyHKUHMH, YMCHHE
BBIYUCIIITh MPOH3BOIAHBIC CYMMBI, MPOHM3BEACHHS, YaCTHOTO H KOMIIO3HIIMN
(YHKUMH, HAXOTUTh YPABHCHUE KacaTelabHOH K Tpaduky (GYHKINH;YMCHHUE
WCIOb30BaTh MPOH3BOIHYIO JJIsl UCCIACAOBAaHUA (DVHKUMH, AN HAXO0XKICHHS
HAWIYYIICTO PEIICHHS B NPUKIATHBIX, B TOM YHCIC COLMANBHO-
SKOHOMHYECKUX H (U3HYECKUX 3ajadax, s ONPEACICHHS CKOPOCTH H
VCKOPCHIS;, HAXOAUTh IUIOWAAN U 00beMbl (QUIYp € MOMOINBIO HHTErpana;
MPHUBOAUTh MPHUMEPHl MAaTCMATHYCCKOTO MOACTHPOBAHUS €  [OMOILIBIO
nudepeHIHATBHBIX YPABHCHUH,

- YMETh ONCPHUPOBATH MOHATIAMH. KOMIUICKCHOE YHCIO, CONPSDKCHHEBIC
KOMIUICKCHBIC YHCIA, MOAYJIb W aAPIYMEHT KOMIUICKCHOTO 4HCna, ¢opma
3aMACH  KOMIUICKCHBIX YHCENT (TCOMETPUYCCKAs, TPHUTOHOMETPHUYCCKAsS U
aareOpanieckas), yMEThb MPOU3BOANUTH apU(PMETHUCCKUEC JICHCTBUS C
KOMILUTCKCHBIMH YHCIaMU; IPHUBOANTE MPHUMEPHI HCIIOIb30BAHUS KOMIUTIEKCHBIX
YHCEI;

- yMeThb CBODOJHO OICPHUPOBATH MOHATHAMH. CPEAHEE apUPMETHUCCKOE,
MEAHWaHa, HauOONbIICE M HAWMCHBIICEC 3HAUCHMS, pa3Max, AUCICPCHS,
CTAHJAPTHOC OTKJIOHCHUE JJIS ONHCAHUS YHCIOBBIX JAHHBIX, YMCHHE
HCCIICAOBATh CTATHCTUUCCKHE JAHHBIC, B TOM WYHCIEC C HPUMCHCHHEM
rpadUueCKUX METOJOB H 3JICKTPOHHBEIX CPEACTB; IpadUuecKH HCCISIOBATH
COBMCCTHBIC HAOMIONCHHS € MOMOINBID AUATPAMM PACCEHBAHHUA U JTUHCHHOU
perpeccuu;

- YMETh HaxOJHUTh BEPOSTHOCTH COOBITHH C HCHONB30BAHHEM TpadHUuecKHX
METOAOB; NPUMEHATh IS PEIICHHUA 33134 (OpMYIIbI CIOMKCHUS H YMHOKCHUS
BEpOATHOCTCH, (opMyny NOMHOW BepoATHOCTH, ¢Gopmyny beprymim,
KOMOHHATOpHBIC (hakThl W (HOPMYJIBI, OLCHHUBATH BEPOSTHOCTU PCATBHBIX
COOBITHH;, VMCHHE OICPUPOBaTh MOHATHAMH. CIy4YalHAas  BCIHUYHHA,
pacmpelesicHHE BEPOATHOCTCH, MATEMATHUECKOE OKHUAAHUE, AUCICPCHI H
CTAaHJAPTHOE OTKIOHCHUE CIYYaHHOU BEMUYHHBI, GYHKIUM PacIIpPEeICICHUS U
IJIOTHOCTH PABHOMEPHOTO, MOKA3aTEIBHOTO M HOPMAIBHOIO PAaCTIPEIACICHUN;
VMCHHE HCIIONb30BATh CBOHCTBA H3VUCHHBIX PACHIPEICICHUHA AN PEIICHUS
3aJad; B3HAKOMCTBO C TMOHATHAMH. 3aKOH OOJBIOMX UHCEN, METOXBI
BBIOOPOYHBIX HCCICIOBAHHM, YMEHUC MPHUBOAUTh MPUMEPHl MPOSIBICHUS
3aKOHa OOJBIIMX YUCET B MPHPOIHBIX H OOIICCTBCHHBIX SIBICHUSX;

- yMeTh cBOOOJHO ONCPHPOBATh MHOHATISIMH. TOUKA, MPSIMas, IUIOCKOCTB,




10

HPOCTPAHCTBO, OTPE30K, Iy, IJIOCKUH yroia, ABYTPAHHBIA YrOJI, TPEXTPaHHBIA
VIOJI, TEPECCKAIOIMUECS, MNApaICIbHBIE W CKPCIIUBAIOINHECS MPSMBIC,
MapasICIbHOCTh U MEPICHIUKYIIPHOCT NPSMEBIX U IUIOCKOCTEH, YOI MEKAY
MPSMBIMH, YTOJ MEKAY OPSMOH M IUTOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSMHU;
VMCHHE HCHOJb30BaTh NMPU PCIICHUH 33Ja4 H3VYCHHBIC (PAaKkTel U TCOpEMEI
ITAHUMETPHN; YMEHHUE OLICHHBATE Pa3sMEPhl OOBCKTOB B OKPYKAIOLIEM MHPE;
VMCHHE ONCPUPOBATh MOHATHAMH. MHOTOTPAHHHK, CCUCHHE MHOTOTPAHHUKA,
MPaBIIbHBIH MHOTOTPAHHUK, OpPU3Ma, MUpamMuaa, (purypa U HOBEPXHOCTb
BpallcHMs, LWJIMHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CCUCHUS
KOHYCa W LWIMHAPA, HAapaUICIbHBIC OCH HIH OCHOBAHMIO, CCUCHHC IIapa,
IJIOCKOCTb, KAcAOIAscs cepsl, HUIUHAPA, KOHYCA; YMEHHUE CTPOHUThL CCUCHHE
MHOTOTPaHHUKA, HW300pakaTh MHOTOTPAHHUKH, (QUIYPHl H MOBEPXHOCTH
BpALCHUSI, UX CCUCHUI, B TOM YHCJIC C MOMOINBI) 3ICKTPOHHEIX CPEACTB;
VMCHHEC MNPHMCHATh CBOMCTBA TECOMETPHUCCKUX (UIYp, €aMOCTOSTEIBHO
(hopMyIHpOBaTh OMPEIACICHHUS H3YYACMbIX (DHUTYP, BBLABHIATh THUIOTE3bI O
CBOWCTBAX MW TNPHU3HAKAX TIEOMETPHYCCKHX (uryp, OOOCHOBBIBATH WIH
ONpoBEpraTh MX; YMEHHE MPOBOIUTH Knaccupukanuio GUryp 1o pasinuiaHbIM
MPHU3HAKAM, BBITIOHATh HEOOXOIUMBIC JOTIOTHUTEIBHBIE TOCTPOCHHUS,

-YMETh CBOOOJHO ONCPHPOBATh MNOHATHUAMH. INOMAIb (GHUIYPB, 00BEM
(UrypHl, BEMMYMHA YITA, PACCTOSHUEC OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
MEXIY TMPSIMBIMH, PAcCTOSHHE MEKAY IUIOCKOCTAMH, ITIOmans chepsl,
IJIOIAAb TTOBEPXHOCTH MHPAMUIbI, IPHU3MBL, KOHYCA, IMIHHAPA, 00beM Kyba,
MPSIMOYTOJIFHOTO TIApaljIeCUIea, MAPAMIILL, TPU3MbI, IWINHAPA, KOHYCa,
mapa; YMEHHE HAXOAUTh OTHOLICHHE 00bEMOB NIOAOOHBIX GHUTY];

- yMETh CBOOOJHO OMEPUPOBATH MOHATHAMHM. JBIDKCHHE, MapalICIbHBINA
MEPECHOC, CHMMETpUS HAa IUIOCKOCTH W B INPOCTPAHCTBE, IOBOPOT,
mpeobpazoBanue moao0us, MOJOOHBIC (UTYPhI, YMEHHUE PACIO3HABATH PABHBIC
U nogoOHbie (QUTYpPHL, B TOM YHCIE B MPUPOAE, HCKYCCTBE, APXUTCKTYPE;
VMCHUE HCIOIb30BaTh TCOMETPHUYCCKIC OTHOLICHHS, HAXOJIHWTh
TCOMETPUYCCKHUE BSIHYMHBI (IUIMHA, YIOM, ILIOMAAb, OOBEM) MPH PEIICHUH
3aa4 U3 JPYTUX YYCOHBIX MPEAMETOB U U3 PCATbHOH KHU3HH;

- yMeTh CBOOOJHO ONCPUPOBATh MOHATHAMHU. HPAMOYTOIbHAS CHCTEMA
KOOPAUHAT, BEKTOP, KOOPIWUHATHI TOYKH, KOOPAWHATHI BEKTOPA, CYMMa
BEKTOPOB, MPOU3BEICHUC BEKTOPA HA YHCIO, PA3NIOKCHUE BEKTOpa Mo Oasucy,
CKaJIPHOE MPOU3BEICHUE, BEKTOPHOEC MPOU3BEICHHE, VIO MEKIY BEKTOPAMHU;
VMCHHE HCIOJb30BaTh BCKTOPHBIH M KOOPAMHATHBIA METOJ Uil PCLICHHS
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TCOMETPHUECCKHX 3aJa4 M 33a4ad APYIHX YYCOHBIX MPEAMETOB; ONCPHUPOBATH
MOHATHAMHA. MaTpuia 2x2 u 3X3, ONpPEeAeTUTETb MATPHUIBI, TEOMETPHUSCKUN
CMBICIT OIIPEICIUTE LS,

- YMEThb MOJEIHMPOBATh pPEANbHBIE CHTYAIlMH Ha A3BIKE MaTEMAaTHKH,
COCTAaBIIATh BBIPAKCHHS, YPABHCHHS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBHIO
3aJadd, HCCICAOBATh IIOCTPOEHHBIE MOAEIM C HCIOAb30BAHUEM amIapara
anreOpsl, HWHTEPIIPETHPOBATh TTOJTYIE HHBIH pe3ybTar; CTPOUTH
MaTEMATHYECKHE MOJEIH C ITOMOINBIO T€OMETPUICCKUX MOHATHA U BEITHYHH,
pemarbs  CBA3aHHBIE C HUMH  IPAKTHYECKWE  33JadM,  COCTaBIIAThH
BEPOATHOCTHYIO MOJEIb M HMHTEPIPETHPOBATh IOMYUEHHBIH PE3YIbTarT;
peIaTh MPHUKIATHBIE 334adH CPEACTBAMH MATEMAaTHUECKOTO aHAIN3a, B TOM
YHCIIE COLMATBHO-IKOHOMHYECKOTO U (PU3HUECKOTO XapaKTepa;

- YVMCHHE BBHIOMpATh MOAXOIAIIMN METOJ S PCLICHUS 3aJavH;, MOHUMAaHWE
3HAYMMOCTH MATCMAaTHKH B HM3YUCHUH TPUPOAHBIX U  ODOIICCTBEHHBIX
MPOLIECCOB W ABICHWM, YMEHHWE pACIO3HABAaTh MPOSBICHUE 3aKOHOB
MaTeMaTHUKH B HCKYCCTBE, YMEHHE IPHBOAUTH IMPUMEPH MaTEMaTHIESCKHX
OTKPBITHUH POCCUMCKOM U MUPOBOM MAaTEMATUUYECKOM HAYKHU

OK 02. Ucnionp3oBarb
COBPEMCHHEIE CPEACTBA
MOWCKA, aHAIN3A U
HHTEPIPETALIUH
nHpOPMAITUH, U
HHPOPMALTUOHHEIE
TCXHOJIOTHH A
BBITTOJTHEHHS 33134
podeccuoHaIbHON
JCATECIBHOCTH

B obaacT HgHHOCTH HAYYHOTO MO3HAHUS:
-chopMHUpOBaHHOCTH MHPOBO33PCHUS,
COOTBCTCTBYIOIICTO COBPCMCHHOMY VPOBHIO Pa3BUTHS
HAYKH W OOIIECTBCHHOW MPAKTHUKKA, OCHOBAHHOTO Ha
JUAJIOTE KYJNbTYP, CHOCOOCTBYIOIIEIO OCO3HAHHIO
CBOCTO MECTA B MOJIUKYJIBTYPHOM MUPC;

- COBEPUICHCTBOBAaHHUE S3bIKOBOM M YHTATEIBCKOU
KYJABTYPHl KAaK CpPCACTBA B3AUMOJICKUCTBHS MCKIY
JTIOIBMHU U TIO3HAHUS MHUPA;

- OCO3HAaHUEC LEHHOCTHM HAy4HOH JEATEIbHOCTH,
TFOTOBHOCTb OCYLIECTBIISITh HPOEKTHYIO u
HCCIICAOBATEAbCKYO ACITCIBHOCTD UHAUBHAYAIBHO U
B IPyMIE.

OsnagcHne YHUBEPCATbHBIMA yaeOHBIMU

IIO3HABATC/IIbHBIMH ,Z[GI\/'ICTBI/IHMI/I:

B) pabora ¢ urpopmanmeii:

- BJAJCTh HABBIKAMH MOJIYYCHUS HHPOPMALUH U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaAMOCTOATCIIBPHO
OCYLICCTBISITh TMOWCK, AHAJIN3, CHUCTCMATH3ALHUIO H

- YMETh ONECPUPOBATh MOHATHAMH. paLMOHATbHAS (VHKIMS, MOKA3ATCIbHASL
(dyHKLWS, CTeNICHHAS ¢dyHKUWS, JorapuMuUIecKas ¢dyHKUWS,
TpuroHoMeTpruueckue (QpyHkmm, obpaTHbie (YHKLHH, VMCHHE CTPOHTH
rpaduKkyd  H3YYCHHBIX (YHKUWH, WCIONB30BaTh TpadUKd MPH  H3yUCHUH
MPOLICCCOB U 3aBHCHMOCTCH, NHPU PCLICHHH 3a4a4 W3 APYIHX YUCOHBIX
MPEAMETOB H 32439 M3 PEATbHON KU3HH, BbIPAXKaTh (HOPMYTaMHU 3aBUCHMOCTH
MEXKIY BEIUIMHAMY,

- VMETh  ONECPUPOBATh  MOHATHAMH:
npeoOpa3oBaHHe, VPAaBHCHHE, HCPABCHCTBO, CHCTEMAa  YpaBHCHUH U
HEPAaBCHCTB, PABHOCHUJBHOCTh  YPABHCHHH, HCPAaBCHCTB W CHCTEM,
palMOHATBHBIC, HPPALUOHATBHBIC, MOKA3aTCIbHEIC, CTCIICHHBIE,
JorapuMHUUECKUe, TPUTOHOMETPUYCCKUE VPABHCHHS, HEPABCHCTBA U
CHUCTEMBI; YMETh PCIIATh VPABHCHHS, HCPABCHCTBA U CHUCTEMBI C ITOMOIIBIO
pPasNMHYHBIX MPUEMOB; pPCLIATh VPABHCHUS, HECPABCHCTBA M CHCTEMBI C
MapaMeTpoM; MPUMEHAITh VPABHCHHSI, HEPABCHCTBA, UX CUCTEMBI IS PCIICHHUS
MATEMAaTHYCCKHUX 337a4d U 337a4 U3 Pa3NMU4HBIX 00NacTed HAYKH M peallbHOU
JKU3HH,

- YMETh CBOOOJHO OMEPUPOBATH MOHATHAMHM. JBIDKCHHE, MaPaLICIbHBIN
MEPCHOC, CHMMETpHUS HAa IUJIOCKOCTH W B NPOCTPAHCTBE, MOBOPOT,

TOXKACCTBO, TOXKACCTBCHHOC
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HHTCPIPETALNIO HWH(DOpMALMKM PA3IMYIHBIX BHAOB H
dhopM mPeACTABICHUS,

- CO37aBaTh TCKCTHI B PA3IMIHBIX (OPMATAX C YICTOM
HasHA4YCHHS HHOOPMALMM H ILCJICBOH ayAUTOPHH,
BBHIOMpAs ONTHMANbHYIO (OpMY TPEACTABICHHUS U
BU3YaJIN3ALIHH;

- OLCHMBATh  JOCTOBCPHOCTH,
uHpopMaLMH, €€  COOTBETCTBHC
MOPaIbHO-3THYCCKUM HOPMaM;

- HUCIOJB30BATh CPEACTBA HH(POPMALMOHHBIX U
KOMMYHHKALIMOHHBIX ~ TEXHOJOTHH B  PCLICHUU
KOTHHTHBHBIX, KOMMYHHKATHBHBIX U
OPraHU3alHOHHBIX 33734 ¢ COOMOACHIEM TpeOOBaHUI
SPrOHOMHKH, TCXHHKH OC30MACHOCTH, T'MIHCHBL,
PECYPCOCOCPEIKCHUSI, MPABOBBIX M ITHYCCKHUX HOPM,
HOPM HH(POPMAIIMOHHON 0E30MacHOCTH,

- BIQACTh HABBIKAMHM PACIO3HABAHUS M  3ALIUTHI

JCTUTUMHOCTD
IpPaBOBBIM u

npeoOpazoBaHue Moa00us, NOAOOHBIC (UTYPEL;, YMETh PACTIO3HABATH PABHBIC U
noJ00HbIe (PUTYPEL, B TOM YHCIC B MPUPOAC, HCKYCCTBE, apXUTCKTYPE; YMETh
HCIONB30BaTh TCOMCTPUYCCKUE OTHOLICHHUS, HAaXOAWTh TI'COMCTPHUCCKHC
BEJIHYMHBI (IJIMHA, YTOJ, IUIOMAAb, 00bEM) HPU PEUICHUM 337a4 U3 JPYTHX
yueOHBIX IPEAMETOB H U3 PEATBHON KU3HH

OK 03. [Tnanuposats u
peanu30BEIBATh
COOCTBEHHOE
mpodeccuoHanbHOE U
JIMYHOCTHOC Pa3sBUTHUC,
NPCAPUHAMATCITBCKYIO
ACATCIIPHOCTD B
podeccuoHaIpHON
cdepe, UCIoIp30BaATh
3HaHM 10 UHAHCOBOH
rpaMOTHOCTHU B
Pa3IUIHBIX Y)KU3HCHHBIX
CUTYyaIUsIX

nHbopmanmy,  HHPOPMALMOHHOH  0E30MacHOCTH

JUIHOCTHU

B O6J'IaCTI/I AYXOBHO-HPaBCTBCHHOI'O BOCIIUTAHUA: - YMCThb OICPUPOBATH TMOHATUAMU. PallMOHAIBHBIC, HWPPALMUOHAIBHBIC,
- C(I)OpMI/IpOBaHHOCTb HPABCTBCHHOTO CO3HaHU:, | IOKA3aTCIIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(bMI/IquKI/IC, TPUTOHOMCTPUUICCKUC

3THYECKOT'O MOBEACHUS,
- CmOCOOHOCTh OIICHUBATh CHUTVALIMIO M NPHHUMATH
OCOBHAHHBIC PCIICHUS, OPUCHTHPYACh HA MOPATBHO-
HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

- OCO3HAaHHE JIMYHOrO BKIaJa B
YCTOWYHUBOTO OYAYIIETO,

- OTBETCTBCHHOC OTHOILICHHEC K CBOHM POTUTCISM H
(unu) OpyruM 4YICHAM CEMbH, CO3JAHHIO CEMbU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUA LIEHHOCTEM ceMeHOM
JKH3HH B COOTBCTCTBHH C TPAIAMLISIMH HapOIOB
Poccun;

MOCTPOCHHUE

OBnaneHue VHHBEPCATbHBIMH PETYIATUBHBIMA
ACHUCTBHUAMM:
a)CaMOOPraHU3ALIHS;

- CaMOCTOATCIIPHO OCYHICCTBI/IATh IMO3HABATCIBHYIO

VPaBHCHHS H HCPABCHCTBA, UX CHCTEMBI,
- YMCTh ONEPHPOBATh MOHATHIMH. MHOTOTPAHHHK, CCUCHHE MHOTOIPAHHHKA,
KyO, mapannenenumea, npu3Ma, nupamMuia, Gurypa v noBepXHOCTh BPAIICHHS,
UWIHHAP, KOHYC, map, cdepa, ceucHust (UIYPHl BPALICHHS, IUIOCKOCTD,
Kacaromascs chepbl, UUIMHAPA, KOHYCA, IUOMAIh MOBEPXHOCTH MUPAMHIEBL,
MPHU3MBL, KOHYCA, IUIHHIPA, II0Manb cheprl, 00beM KyOa, MPSIMOYIOIBHOTO
MapasICICINCAa, MHPAMUABL, TPU3MEL, LIHHAPA, KOHYCA, INapa; YMCHHE
n300pakaTh MHOTOTPAHHUKH M MOBEPXHOCTU BPALICHUS, UX CCUCHHUS OT PYKH,
C TOMOLIBIO YCPTE)KHBIX HHCTPYMCHTOB H 3JCKTPOHHBIX CPCIOCTB, VYMEThb
pacmo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMETh PACIO3HABATH MPABHIBHBIC
MHOTOI'PaHHHUKHU;

- VYMETh OICPUPOBATh NOHATHAMHU. MPSAMOYIOJIbHAS CHCTEMAa KOOPIUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKATSIPHOE MPOU3BEACHHUE,
VIOJI MEKIY BEKTOPAMH, CYMMa BEKTOPOB, MPOM3BCIACHHUE BEKTOPA HA YUCIIO;
HaXOAUTh C MOMOILIbIO H3YUCHHBIX (DOPMYI KOOPAMHATH CEPEIMHBI OTPE3Ka,
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JCATCIBHOCTh, BBISBIATH MPOOICMBI, CTaBUTh U
dhopMyTUpOBaTH COOCTBCHHBIC 3aMa49u B
00pa30BaTeIbHON ~ ACATENBHOCTH W JKU3HCHHBIX
CUTYaINsAX,

- CaMOCTOSITENBHO COCTaB/ITh IUAH  PELICHHS
mpodIeMBl € YIETOM  HMCIOLIMXCS — PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTCH H NPEATIOYTCHU;

- IaBaTh OLICHKY HOBBIM CHUTVAITHIM,

Croco6CcTBOBaTh  (DOPMHUPOBAHHID W MPOSIBIACHHIO
LTUPOKOH 3PYJULHH B Pa3HbIX 00acTIX 3HAHUM,
MOCTOSIHHO TOBBIIIATh CBOM 0Opa30BaTCibHBIN U
KYJIbTYPHBIH YPOBEHB;,

0)CaMOKOHTPOJIb!

HCIONB30BaTh NPHEMBI pedICKCHH AN OLCHKU
CHUTYaLIMH, BEIOOPA BEPHOTO PECLICHUS,

- YMETh OLEHUBAaTh PHCKH W  CBOEBPEMEHHO
MIPUHUMATH PEIICHUS 10 UX CHIDKCHHUIO,
B)3MOLIMOHATBHBIN ~ MHTCIUICKT,  NPEANONAraroIinil

c(hopMHPOBAHHOCTS!
BHYTPEHHEH MOTHBALMM, BKIIOUAOLIEH CTPEMIIEHHUE K
JOCTIDKCHUIO  LEMH WU YCIOEXy,  ONTHUMHU3M,

WHHULUATUBHOCTb, YMCHHE JCHCTBOBATh, HCXOIA U3
CBOHMX BO3MOKHOCTCH;

- OMIIATHH, BKJIOYAIOIICH CHOCOOHOCTh IMOHWMATh
SMOLIMOHAIBHOE COCTOSIHHEC APYTHX, VIUTBIBATH €O
MPH OCYLICCTBICHUH KOMMVHHKALUH, CIIOCOOHOCTB K
COYYBCTBHIO H COTNCPCKUBAHUIO,

- COLMATbHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTD
BBICTPAMBaTh OTHOLICHHS C JPVTUMH  TIOABMH,
3a00TUTBCS, MNPOSABIATE HHTEPEC M paspeliath
KOH(JIUKTEI

PacCcTOAHUC MCKAY ABYMA TOUKAMU

OK 04. D dextuBHO
B3aUMOICHCTBOBATh U
paboTaTh B KOJICKTUBE U
KOMAaH/1e

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEACICHUIO,

-OBJIAJCHNUC HABBIKAMH VUIcOHO-HCCIICA0BATEIbCKOH,
MPOEKTHOU U COLIMAIBHOM JEATEIbHOCTH,

OBiaJcHUC VHUBCPCAIbHBIMU KOMMYHHUKATHBHBIMH

- YMCTh ONECPHPOBATh MOHATHAMH. CIYYAHHBIH ONBIT M CIyYaiHOEC COOBITHE,
BEPOATHOCTb CIIYYAHHOTO COOBITHS, VMETh BBIYHCIATH BECPOATHOCTH C
HCIONB30BAHUEM Tpa(HUUICCKUX METOAOB; MPUMECHATH (DOPMYIBI CIOKCHHS U
VMHOKCHHSI BEPOATHOCTEH, KOMOMHATOPHEIC (akThl H (GOPMYJIBI IPH PCIICHUN
3aJa4; OLCHHMBATH BCPOATHOCTH PCANBHBIX COOBITHH; 3HAKOMCTBO CO
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ACHUCTBHUAMM:

0)COBMECTHAS ACATCILHOCTD!

- TMOHMMAaTh MW  HCIOIb30BaTh  IPEHUMYIIECTBA
KOMAaHJIHOH U WHAUBUAYAIbHOU Pa0OTHI,

- TPUHUMATH UCAH COBMCCTHOM  JICATCIBHOCTH,
OPTraHU30BbIBATh U KOOPIHHUPOBATH MCUCTBUSA MO €€
JOCTHAKCHUIQ! COCTaBJIATh nnaH JCHUCTBUN,
PacmpeAcIsITe POAM ¢ YUCTOM MHCHHHM VYACTHHKOB
00CYKIaTh PE3YJIbTATH COBMECTHOM Pa0OTHI,

- KOOPAMHHPOBATH M BBHINOIHATh PabOTy B YCIOBHSIX

PCaNbHOTO, BHPTYAJBHOTO W KOMOHHHPOBAHHOTO
B3aMO/ICUCTBHSL,
- OCYUIECTBIATH  MO3UTHBHOE  CTPATETHUECKOE

MOBCACHUE B PA3UYHBIX CHUTYALUIX, MPOSBISLTH
TBOPYECTBO U BOOOPAKCHHE, OBITh MHUIIHATHBHBIM,
OsnaneHue VHHBEPCATbHBIMH PETYNSATUBHBIMH
JACUCTBHUAMH:

T)IPUHATHE CCOS U APYTUX TIOACH:

- OPUHUMATh MOTHBBI M AQPTYMCHTHI APYTHUX JTHOACH
[P AHATH3C PE3YJIBTATOB ACITCIBHOCTH,

- MPHU3HABATh CBOC IMPABO W MPABO APYTUX JIIOACH HA
OIITHOKH;

- pa3BuUBaTh CIOCOOHOCTh MOHUMATH MUP C MO3UIHH
JPYTOro 4ei0BeKa

CAyYaiHBIMH BETHYMHAMH, YMCHHE NPUBOJUTH NPUMEPH NPOSBICHHUS 3aKOHA
OOIBIINX YUCET B MPHPOIHBIX H OOIIECCTBCHHEIX SBICHUAX;

- YMETh CBOOOJHO ONECPUPOBATH MOHATHSAMH. CTCICHB C LIETBIM MOKA3ATEIICM,
KOPCHb HATYpPabHOU CTCIICHH, CTCNCHb € PALMOHAIBHBIM IMOKA3aTelIeM,
CTCNEHb C ACHCTBUTCIBHBIM (BCIIECTBCHHBIM) MOKA3aTeseM, JorapudM ducia,
CHHYC, KOCHHYC ¥ TAHTCHC MMPOU3BOIBHOTO YHCIA,

- YMETh CBOOOJHO OMCPUPOBATH MOHATHSIMH. rpaduk (yHKIUH, oOpaTHas
GyHKUMA, KoMIo3uuus (YHKIOWH, nuHEHHAs (YHKOUA, KBaAPATHYIHAS
(dyHKUMs, cTeNeHHAs (PYHKIMA ¢ HETbIM MOKA3aTesieM, TPHTOHOMETPUICCKUE
($yHKUMH, OOpaTHBIC TPUTOHOMETpPHYCCKHE (VHKIMU, TMOKa3aTenpHas U
norapudmueckas QpyHKIMU; YMETh CTPOUTh rpaduku (PYHKUUH, BHIIOIHATH
npeoOpazoBaHus rpaguKoB GYHKIIUH;

- YMEThb HCHONb30BaTh rpaduku QYHKUMH U1 W3YYCHHS MPOLECCOB H
3aBHCHUMOCTCH TPU PCIICHUM 334a4 W3 APYTHX VYCOHBIX MPEAMETOB H U3
peanbHOM KU3HH;, BRIpaKaTh (opMyIaMu 3aBUCHMOCTH MEXKIY BEIMIHHAMY,

- cBOOOJHO OMEPUPOBATh MOHATHUAMH. YETHOCTh (PYHKIMH, MEPHOTUYHOCTh
(YHKLUWH, OrpaHHYCHHOCTh (PYHKIMH, MOHOTOHHOCTb (DYHKIHH, SKCTPEMYM
(dyHKIHH, HAUOONBIICE U HAUMCHBINCS 3HAUYCHUS (PYHKIMH HA MPOMEKYTKE,
VMETh HPOBOANUTh HCCICAOBAHNE (PYHKIIUH;

- VMETh HCHONB30BaTh CBOMCTBA M rpadukd (QYHKOHA U1 PELICHUSL
VpaBHCHHI, HEPaBCHCTB M 3a4a4 ¢ [apamMeTpaMu; un3odpaxkarb Ha
KOOPAHHATHOH IJIOCKOCTH MHOKECTBA PEUICHUI ypaBHEHUH, HEPABEHCTB U UX
CHCTEM

OK 05. OcyuiecTBmsiTh
YCTHYIO U NIUCbMEHHYIO
KOMMYHUKAITUIO Ha
rOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit Deaeparin
€ YUCTOM OCOOCHHOCTEH
COLIHATIBHOTO U
KYJIBTYPHOTO KOHTEKCTA

B obmactu 3¢TETHUECKOrO BOCIIMTAHUS:

- DOCTETHYECKOE OTHOLICHHE K MHUPY, BKIIOUad
3CTCTUKY  OBITa, HAYYHOTO U  TECXHHYCCKOTO
TBOPYECTBA, CIIOPTA, TPyAa U  OOIICCTBEHHBIX
OTHOIICHUH,

- CmOCOOHOCTh BOCHPHUHHMATh PA3IMYHBIC BHIBI
HUCKYCCTBA, TPAAULUN U TBOPUYECTBO CBOECTO U APYTUX
HapOJOB, OIIYIIATh 3MOLMOHAIBHOEC BO3ACUCTBUE
HUCKYCCTBA,

- yOEXKACHHOCTh B 3HAYMMOCTH AN JIMYHOCTH H
o0IIecTBa OTCUCCTBEHHOTO M MHPOBOTO HCKYCCTBA,
STHUYECCKHUX KYJIbTYPHBIX TPAAMIMI W HApPOAHOrO

- YMEThb ONCPHPOBATh NOHATHAMH. CpPEAHEE apUPMETHUCCKOS, MCEIUAHA,
HauOOJBIICE W HAWMCHBINCE 3HAUCHHUS, Pa3Max, IUCICPCHS, CTAHAAPTHOS
OTKJIOHCHHE YHCIOBOro Habopa; YMEHHE U3BICKATh, HWHTCPIPETUPOBATH
nHPOPMALIMIO, MPCIACTABICHHYK B Tabiuuax, Ha Juarpammax, rpadukax,
OTPAKAIOIIVIO CBOHCTBA PCaNbHBIX IPOLECCOB W SBICHHUN; MPEIACTABIAThH
MH(OPMALIHIO ¢ MOMOIIBIO TAOIUI] U JUATPAMM, HCCICIOBATh CTATHCTHUCCKIC
JAHHBIC, B TOM YHUCJIC ¢ MPUMCHCHUCM rpa(bnqecxnx MCTOAOB U JJICKTPOHHBIX
CpPEACTS;

- YMCTh ONICPHUPOBATh MOHATUAMU. TOUKA, NpAMaAdd, IJIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBI  yIOjJ, CKPCIIMBAIOLIUECS MPsAMBIC, MApadNeIbHOCTD H
NCPNCHAUKYIAPHOCTh TPAMBIX U HHOCKOCTGI\/'I, Yroja MCxAy MNpAMBIMH, YIOJI
MEXIY OpSIMOH M MJIOCKOCTBEO, YIOJI MEXAV IUIOCKOCTSMH, PACCTOSHHE OT
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TBOPUECTBA,
- TOTOBHOCTh K CAMOBBIPR)KCHHIO B Pa3HBIX BHIAX
HCKYCCTBA,  CTPEMIICHHE  TIPOSBIATH  Ka4decTBa

TBOPYECKOH TUIHOCTH,

OBnaneHUC VHUBCPCAIBHBIMU KOMMYHHUKATUBHBIMH
JACHUCTBUSAMU:

a)oOmeHue:

- OCYIISCTBISATh KOMMYHHKAIlMH BO BCeX cdepax
JKH3HU,

- pacmo3HaBaTh HECBEPOAIBHBIC CPEACTBA OOIICHUS,
TIOHUMATh 3HAUCHUE COLIMATIBHBIX 3HAKOB,
pacro3HaBaTh MPSAMOCHITKH KOH(JIUKTHBIX CUTYALUH
U CMSITYATh KOH(IHUKTHI,

- Pa3BEPHYTO U JOTUYHO U3JaraTh CBOIO TOUKY 3PEHUSA
C UCHOJIb30BAHHUEM SI3BIKOBBIX CPEJCTB

TOYKHA JO0 IUIOCKOCTH, PACCTOSIHHE MEXAY MPSIMBIMH, PACCTOSHUE MEXKAY
IJIOCKOCTSIMU,

- YMETh HCIIOJb30BaTh NMPU PCLICHUU 33734 H3YUCHHBIC (PAKTBl U TECOPECMEI
ITAHUMETPHN; YMEHHE OLICHUBATh Pa3Mephl 00BECKTOB OKPYIKAIOIIETO MUPA

OK 06. ITpossrats
rPaXKIaHCKO-
MATPUOTHUCCKYFO
MTO3UIIHIO,
JCMOHCTPUPOBATh
OCO3HAHHOE MMOBCACHNC
HA OCHOBC
TPaAULIMOHHBIX
OOIICUCTOBEYCCKUX
ICHHOCTCH, B TOM YHCJIC
C YUCTOM TapMOHHU3AIIUH
MEIKHAIMOHAIBHBIX H

- OCO3HAHHE 00yYarOIUMUCS
I‘pa.)K,Z[aHCKOI\/'I HUACHTHYHOCTH,
- LCJCHANPABICHHOC PA3BHTHC BHYTPCHHCH MO3HLIMU

poccuiickoit

JUYHOCTH HA  OCHOBE  JYXOBHO-HPABCTBEHHBIX
neHHocTtelt  HapomoB  Poccwmiickoit  Dexepanmm,
UCTOPUICCKUX u HAIMUOHAJIBHO-KYJIBTYPHBIX
Tpaauuui, (OPMHUPOBAHHE CHCTEMBI  3HAYHUMBIX
OCHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIILIHOHHOTO MUPOBO33PEHHS,
PaBOCO3HAHU, SKOJOTHYECKOM KYJIBTYPHL,

CIIOCOOHOCTH CTaBUTh LCIH W CTPOUTh >KHU3HCHHBIC
TUTAHBI;

B wacty rpaxaaHCKOr0 BOCTIUTAHHUS

- OCO3HAHUE CBOUX KOHCTUTYIMOHHBIX TIpaB U

- YMETh ONEPUPOBATh MOHATUSAMU. MPSIMOYTOJbHAS CUCTEMA KOOPAUHAT,
KOOPAHMHATHI TOYKHU, BEKTOP, KOOPAHHATHI BEKTOPA, CKASIPHOE MPOU3BEACHUE,
YIOJ MEXAY BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BECHUE BEKTOpPA HA YUCIO;
HAXOAUTh C MOMOIIbIO U3YUYCHHBIX (DOPMYI KOOPIUHATH CEPEAHHBI OTPE3Ka,
PacCTOSIHUE MEXKIY ABYMS TOUKAMU;

-YMETh BBHIOMpaTh MOAXOISMINUN H3YUCHHBIA METOJM A PCLICHHS 3aJauu,
pacmosHaBaTh MaTeMaTHUeckHe (akThl M MaTcMAaTHYeCKUE MOJCTH B
MPUPOAHBIX W OOIIECTBCHHBIX fBICHHUAX, B HUCKYCCTBE, YMCHHC HPUBOIHUTH
OpUMEPBl  MATCMATUYECKUX  OTKPBITUM  POCCHMCKOM W MHUPOBOHU
MAaTEMaTHYCCKON HAyKH.

- YMCTh ONECPHPOBATh MOHATHAMH. CIYYAHHBIH ONBIT M CIyYaHOE COOBITHE,
BEPOATHOCTb CIIYYAHHOTO COOBITHS, VMETh BBIYHCIATH BECPOATHOCTH C
HCIONb30BAaHUEM Tpa(HUICCKUX METOAOB; MPUMEHATH (HOPMYIBI CIOXKCHUS U
VMHOKCHHSI BEPOSTHOCTEH, KOMOMHATOPHEIC (hakThl H GOPMYJIBI IPH PEIICHUN

MEIKPCTUTHO3HBIX 00s3aHHOCTCH, YBAKCHHUE 3aKOHA M TPABOTIOPSIKA, 3aJa4; OICHHUBATH BCPOSTHOCTH PCANBHBIX COOBITHIA, 3HAKOMCTBO CO
OTHOH.IGHI/II\/'I, OPUMCHATD - OPUHATUC TPAAULTUOHHBIX HAITHMOHAJIBHBIX, CHy‘IaI\/'IHbIMI/I BCIMIUHAMHA, YMCHHUC NPUBOAUTH NPUMCPBI MPOABICHUA 3aKOHA
CTAaHAAPTHI O6H.[C‘ICHOBC‘ICCKI/IX TYMaHUCTUICCKUX nu 6OJ'II>H.II/IX YUCCIT B IPUPOIHBIX U O6H.[€CTBCHHLIX SIBJICHUAX
AHTHUKOPPYIILHOHHOIO JEMOKPaTHYECKUX LIEHHOCTEH;
IIOBCACHUSA - TOTOBHOCTbH OPOTUBOCTOATDH HACOJIOTHHN

3KCTPEMHU3MA, HALIMOHAIN3MA, kceHohoOumu,

AUCKPpUMHUHAIUKW 1O COLUAJIBHBIM, PCIINUTHUO3HBIM,




PacCoOBBIM, HAITUOHAJIBHBIM ITPU3HAKAM,

- TOTOBHOCTh BCCTHU COBMCCTHYIO ACATCIBHOCTH B
HHTEpecax TIpakIaHCKOro ofINecTBa, Y4acTBOBATh B
CaMOYTIPABICHUH B 00111e00pa30BaTE IbHOM
OpTaHM3aINH U ASTCKO-FOHOIIECKIX OPraHM3aINAX,

-  YMCHHC BSaI/IMO,Z[GI\/'ICTBOBaTb C COLIMAJIbPHBIMHU
HUHCTUTYTaMU B COOTBCTCTBHUU € HX (I)YHKLII/IHMI/I u
HA3HAYCHUEM,

- TOTOBHOCTb K TYMAHUTAapPHOU U BOJOHTEPCKOU
JIEATETBHOCTH,

MaTPHOTHYECKOTO BOCITUTAHUA:

- chOpMHUPOBAHHOCTh  POCCHUUCKON  TPAXKTAHCKOM
UACHTUYHOCTHU, IIATPUOTHU3MA, YBAXKCHUA K CBOCMY
HapoOay, YYBCTBA OTBCTCTBCHHOCTH Ticpex PomwHOM,
TOPAOCTH 3a CBOM Kpail, cBoto PoxmHy, CBOU A3BIK M
KYJIBTYDY, MIPOIIIIOE u HACTOAIIEE
MHOTOHAIIMOHATBHOTO Hapoaa Poccun,

- DOCHHOCTHOC OTHOIICHUC K TroCyaapCTBCHHBIM
CHMBOJIaM, HCTOPHHECKOMY U NMPUPOIHOMY HACIIEIHIO,
NAMSITHHUKAM, TpagUuLHAsIM HapoOJOB Poccumn,
JOoCcTHKeHHMAM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUAX U TPYAE,

- uAciiHas yOCKACHHOCTh, TOTOBHOCTD K CAYKCHHIO H
samuTte OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CYABOY;

OCBOCHHBIE O0VIArOIMHUCS MEKITPEAMETHBIE
MOHATHS W VHHUBCPCATIbHBIC Y4YCOHBIC JCHCTBUA
(peryniaTHBHEIC, MO3HABATE/IbHEIE,
KOMMYHHKATHBHEIE ),

- COCOOHOCTh WX HCHONB30BAHUS B MO3HABATCIBHOU
u COLMAIBHOM MPaKTUKE, TOTOBHOCTh K

CaMOCTOATEIPHOMY MIIAHUPOBAHHIO H OCYIIECTBICHHIO
yueOHOH  AEATEIBHOCTH, OpraHM3alMu  yIeOHOTO
COTPYAHUYCCTBA € MEJArOTHYCCKUMH PabOTHHKAMH U
CBEPCTHUKAMHM, K  VYacTMI0 B  IIOCTPOCHHH
WHAWBUAYAILHOH 00pa30BaTeIbHON TPACKTOPHUH;

- OBJAJCHHE HABBIKAMH YUeOHO-HCCIIEI0BATEIBCKOM,
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MPOEKTHOM U COLIMAIBHOM AEATENbHOCTH

OK 07. CopeiicTBOBaTh
COXPaHCHHIO
OKPYKaIOLIEHN CpebI,
PECYPCOCOCPEIKEHUIO,
MPUMEHAITh 3HAHUS 00
M3MCHCHUH KITUMATa,
MPHUHLHIBI GEPEIKIUBOTO
MPOU3BOJCTEA,

3¢ heKTHBHO
JEUCTBOBATD B
UPE3BBIYANHBIX
CUTYALHAX

- HC TIPUHUMATH ,Z[GI\/'ICTBI/IH, OPUHOCAIINUC BpPCH
OKPYXKaIoIIeH cpeae;

- YMETD IIPOTHO3UPOBATH HeOIaronpHsITHBIC
JKOJOTHYICCKHUE TIOCICACTBUA npCaAPUHUMACMBIX

JEUCTBUMN, IPEJOTBPAILATh UX,
- pacMpUTh ONBIT JACATEIBHOCTH 3KOJIOTHYECKOU

HAIPaBICHHOCTH;
- paspadbarbiBaTh IUIAH PEIICHUS MPOOICMBI C YISTOM
aHanIM3a AMCIOIIHXCS MaTCPHATBHBIX u

HEMATCPHATIBHBIX PECYPCOB;

- OCYLICCTBISITh LIC/ICHANPABICHHBIH MMOUCK MEPCHOCA
CPEICTB H CIOCOOOB ACHCTBHS B MPO(ECCHOHATBHYIO
cpeay;

- YMCTh NCPCHOCHUTHL 3HAHUA B IIO3HABATC/IPHYIO U
HPaKTHYCCKYIO 001ACTH XKUZHEACATCIbHOCTH;

- nOpcajiarartb HOBBIC MPOCKTBHI, OLCHUBATH HACHU C
MO3ULIMNU HOBHU3HBI, OPUTHHAIBHOCTHU, HpaKTI/I‘ICCKOI\/'I
3HAYUMOCTH;

- VMETh ONCPUPOBATh MOHATHAMH. (QVHKIMS, HempepbiBHAS (YHKLMS,
MPOU3BOJHAA, TICPBOOOpA3HAas, ONMPCACICHHBI HWHTCTpPal; YMETh HAXOJUTh
MPOU3BOIHBIC SICMCHTAPHBIX (PYHKIMH, HCTIOIB3YS CIIPABOYHBIC MATCPHAIBL;
HCCJICAOBATh B MPOCTCHINUX CIydYasX (PYHKIMH HA MOHOTOHHOCTh, HAXOAHTh
HauOONbIIME M HAWUMCHBINWC 3HAYCHUSA (YHKLHUH, cTpouth rpadukn
MHOTOUWICHOB C HCIHONB30BAHHEM AamlapaTa MaTeMAaTHYECKOTO AaHAIN3a;
MPUMEHATh NPOM3BOAHYIO TPH PCLICHUH 33Ja4 HA JBIDKCHHC, pCELIATh
MPaKTHKO-OPUCHTUPOBAHHEIC 33Ja4d HAa HAauOOMpIINE W HAUMCHBIIHC
3HAYCHUS, HA HAXOXKICHHE Iy TH, CKOPOCTH H YCKOPCHHUS,

- YMETh OINCPUPOBATh MOHATHAMH. JBIDKCHHC B MPOCTPAHCTBE, MOTOOHBIC
(UTypEl B IPOCTPAHCTBE; UCTIONIB30BATh OTHOLICHHE IIOIAACH HOBEPXHOCTCH
1 00bEMOB NIOAOOHBIX (UIYP MPH PELICHUH 3a1a4;

- YMETh BBIYMCIIATH TCOMETPUYCCKHE BCIHYMHBI (IJIMHA, YIrOJN, IUIOLNANb,
o0BeM, IIIOMIA b OBEPXHOCTH), UCIIONb3YS H3YUCHHEIC (JOPMYIIBl U METOBI

- JdaBarb OLCHKY HOBBIM CUTyalUdM, BHOCHUTH

KOPPCKTUBBI B ACATCIIBHOCTD, OLCHUBATH

COOTBCTCTBHE PE3Y/IbTATOB LICISIM
IIK 3.5. BoimonHaTs OsnazcHue YHHBEPCAIbHBIMU yUeOHBIMH | - BIAJAETh METOJAMH JOKA3aTEIbCTB, AITOPUTMAMH PEIICHHS 3334, YMCHHE
00paboTKy AcTancii Ha MO3HABATCIbHBIMH ACHCTBHIMU: dopMyTUPOBATE OMPEACICHHUS, AKCHOMBI W TCOPEMBI, MPHUMCHSITh HX,
TOKAPHBIX CTAHKAX C YMCHUC CaMOCTOSTEITEHO OTIPEACTISIT LETH | MPOBOIUTH JOKA3ATCIBHBIC PACCYKACHHUS B XOC PCLICHHS 3a1a4;

MPOTPAMMHBIM
VIIPABICHHUCM C
cO0MoCHIEM
TpeOOBaHUH K KaYECTBY B
COOTBCTCTBHH C
3a0aHHUCM U TCXHUYICCKOH
JOKYMEHTaUEH

11K 4.5. Beimmomnssars
00paboTKy AcTancii Ha
(bPE3CPHBIX CTAHKAX C

JICSITC/IPHOCTH M COCTAB/IITH ILIAHBL ACSTCIbHOCTH,
CaMOCTOSTCIIBHO OCYIICCTBISITE, KOHTPOIHPOBATE U
KOPPCKTUPOBATh JCATCABHOCTD, WCIIONB30BATE BCC
BO3MOJKHBIC PECYPCH A1 JOCTHKCHUS TTOCTABICHHBIX
LSJICH U PeATU3ALINH TUIAHOB ACATCIBHOCTH, BRIOHPATH
VCIICITHBIC CTPATCTUN B PA3IUIHBIX CUTYAITHAX;

- YMCHHUC MPOAYKTUBHO oOmaThCs u
B3aUMOJCUCTBOBATb B  MPOLECCE  COBMECTHOM
JEITEIBHOCTH, VIUTHIBATh TTO3ULINH JPYTHX

VUACTHUKOB JCATCIBHOCTH, 3((EKTUBHO paspeliarb
KOH()TUKTHI;

- YMETh ONCPHUPOBATH MATCMATHICCKUMH MTOHATHIMU,
- YMETb peliarh TEKCTOBBIC 330291 PA3HBIX THIIOB (B TOM YHCIC HA MPOLCHTHI,
JOITH W YacTH, Ha ABWXKCHHUE, PabOTy, CTOMMOCTh TOBAPOB M VCIYT, HAIIOTH,
3aga4ud u3 001aCTH YIIPABICHHS THIHBIMHA U CCMCHHBIMU (PUHAHCAMHU);

- COCTaBJATh BBIPLKCHHS, YPABHCHUS, HEPABCHCTBA W HX CHCTEMBI II0
VCIOBHIO 3aJadd, HCCIECIOBAaTh IIOMYYCHHOE PEIICHHE U OLCHUBATH
MPaBAOIIOJ0OHOCTD MOCIEACTBHN JESITEIPHOCTH,

— BBUBIATh MPUYHHHO-CICACTBCHHBIC CBA3H WM aKTYaTH3UPOBATH 3aJady,
BBIIBUTATh THUIOTE3Y €€ PEIICHUS, HAXOJUTh apTYMEHTHI TS AOKA3aTCIbCTBA
CBOMX VTBEPKICHUH, 3aJaBaTh NapaMEeTPhl U KPUTCPUH PELICHU;

— aHANIM3UPOBATh MOJYVYCHHBIC B XOJAEC PCLICHHS 3aadd  PEe3VIbTAThL,
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MPOrPAMMHBIM
VIPABICHUEM C
COOIIOACHUEM
TpeOOBaHUH K KAYCCTBY B
COOTBCTCTBHH C
3a0aHUCM U TCXHUYICCKOH
JOKYMEHTALUEH.

— BIAJACHHC HABBIKAMH [O3HABATC/IBHOW, Y4YCOHO-
HUCCNICTOBATCIBCKON M TPOCKTHOM — JCATCIBHOCTH,
HABBIKAMHU pa3pelicHust mOpodaeM; CIOCOOHOCTh H
TFOTOBHOCTHL K CaMOCTOATC/IIPHOMY IIOHUCKY MCTOIOB
peLCHUA OPAKTHYCCKUX 3aagad, OPUMCHCHUIO
Pa3IUIHBIX MCTOAOB ITO3HAHUA

— TOTOBHOCTh M CIOCOOHOCTH K CAMOCTOATEIIBHOM
MHPOPMALTUOHHO-TT03HABATCIBHOM JESITEIBHOCTH,
BKIKOUYad YMCHUC OPHUCHTHUPOBATBCA B PASIHUIHBIX
HUCTOYHUKAX I/IH(I)OpMaLII/II/I, KPUTHUYICCKU OLICHUBATH U
HHTCPIPCTHPOBATh WH(POPMAITHIO, TIOJIYUACMYIO U3
Pa3INIHbIX HCTOYHUKOB,

— BJIQACHUC A3BIKOBBIMH CPCACTBAMHU. YMCHHUC (CHO,
JIOTUMHO U TOYHO MU3Jararb CBOIH TOYKY 3pPCHUA,
HCMOJb30BaTh AACKBATHBIC A3BIKOBBIC CPCACTBA

KPUTHYECKU OLEHUBATh HX JOCTOBEPHOCTb, MPOrHO3UPOBATh HU3MECHEHHE B
HOBBIX YCJIOBUSX;

— YMCTh NCPCHOCHUTH 3HAHHUSI B MO3HABATC/IBHYI) M MPAKTHYCCKYHO 00MacTH
JKA3HCACATCIPHOCTH,

- YMETh BBIOMPATh MOAXOMAIINHN U3YICHHBIA METO /IS PSUICHUS 33,1291

1.4. KotnyecTBO 4acoB HA 0OCBOEHHE NMPOrPaMMbl Y4eOHOMH JUCHHUILINHBI U POMEKYTOUYHAS ATTECTALMS:
MaxkcumanpHas yaeOHast Harpyska odydatomerocst 234 gaca, B TOM YHCIIE:
oOs13aTenpHas ayiuTopHas yueOHas Harpy3ka oOydaromerocst 216 yacos;
caMocCTosITeNIbHasE paboTa 00y4aroLIerocsi He MPeayCMOTPEHa,;
MPOMEKYTOUHAs aTTecTalus. 2 ceMecTp - dk3amMeH (18 "acos)




2. CTPYKTYPA U COAEP)KAHUE YYEFHON JUCITATLINHBI

2.1. O6bem yueOHOI JMCHHUNJIMHBI H BUABI YU4e0HOIl padoThl

Bun yueOHoii padoThI Oo0bem B yacax
Oobem o0pa3oBaTe/bHOH NpPOrpamMmsl yuyeOHoit 234
AUCIHUIIIHHBI
B T.U.
OcHoBHOe cogep:kaHue 180
6 m.u.
meopemuyueckoe 00yyeHue 148
NpaKmuyeckue 3aHamus 32
podeccnonanbHo OpPHEHTHPOBAHHOE coaep:kaHue 36
(comepraHNe MPHUKJIATHOTO MOTYJIs)
6 m.u.
meopemuueckoe o0yuenue 2
NpaKmuyeckue 3aHamus 34

NuapuBuayanbHbIi NpoeKT (a/Her) HeT

IIpomMe:xkyTOoOUHAS ATTECTALUSA -3K3aMEH 18




2.2. TemaTUYeCKUA NaH u coaep)kaHme y4ebHol amcumnnanHbl MatemaTuka

HaumeHoBaHMe pa3fenioB 1 Tem

CopepxaHuve y4yebHOro matepuana v popMbl OpraHu3aLun 4esTe/IbHOCTH
06yyvaroLmnxcs

2
1 cemecTp

PA3EN 1. MOBTOPEHUE KYPCA MATEMATVIKM OCHOBHOW LUKONbI

Tema 1.1Llenb v 3agaun
MaTeMaTUKW Mpu OCBOEHUNU
cneumanbHoOCTU

Tema 1.24ucna n BblYNCNEHUS.
BbipaxeHusa n npeobpasoBaHua

Tema 1.3. eomeTpus Ha
Ma0CKOCTU

Tema 1.4 lNMpoLeHTHbIe
BblYNC/IEHNA

Tema 1.5
YpaBHEHNA N HepaBeHCTBaA

CofepxaHue

ba3oBble 3HaHWA M YMEHUS MO MaTeMaTuKe B MPOJeCCUOHa/IbHOM 1 B MOBCEAHEBHON
[eATeNIbHOCTU.

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT
CamocTosATeNlbHaa paboTta obyvaroLmxcs

CofepxaHue

[eicTBMa Hag NONOXUTENbHBIMK U OTPULATENbHLIMU YACNaMU, OObIKHOBEHHLIMU U
[eCATUYHBIMW Lpo6AMM.

[eicTBrs co cTeneHsamu, (OPMy/ibl COKPALLEHHOTO YMHOXEHNS.

B TOM umncne npakTUYeCcKnX 3aHATUI 1 NabopaTopHbIX paboT
CamocTosATeNbHaa paboTta obyvaroLmxcs
MpoheccnoHanbHO-0pUEHTUPOBAHHOE COoZlepXaHue

Burabl NA0CKMX (Uryp 1 nx nnowagp.

MpaKT1KO-OPNEHTMPOBaHHbIE 3afa4M B Kypce reOMeTpun Ha NniocKoCTH

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT
MpakTuyeckoe 3aHaTNE Nol «["eoMeTpusi Ha MI0CKOCTM»
CamocTosATeNbHas paboTa 06yyaroLmxcs
MpodeccnoHanbHO-0PUEHTUPOBAHHOE COAepXKaHue

MpoCTble NPOLEHTbI, Pa3Hble Crocobbl X BbluMCIeHMS. CNOXHbIe MPOLEHTbI
B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT
MpakTnyeckoesaHaTNe No2 «[MpPOLEHTHbIE BbIYMCIEHNA»
CamocToATeNlbHas paboTa obyyarowmnxcs

MpotheccroHanbHO-0pUEHTPOBAHHOE COZlePXKaHe

JInHeliHble, KBaapaTHbIE, APOOHO-NNHENHbIE YPaBHEHUS U HEPaBEHCTBa

Ob6bem
yacoB

14/6

20

Koabl KOMNETEHLWIA,
(hopMrpOBaHMIO
KOTOPbIX
CNOCOGCTBYET 3/1IEMEHT
nporpamMmmbl
4

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07, MK 3.5,
MK 4.5

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07, MK 3.5,
MK 4.5

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07, MK 3.5,
MK 4.5

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07, MK 3.5,



Tema 1.6CucTembl ypaBHeHWIA 1
HepaBeHCTB

B TOM umncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT
MpakTnyeckoesaHATNE No3 «YpaBHEHUS N HEPaBEHCTBA»

CamocTosTenbHas paboTa 06y4aroLLmnXcs

CofepxaHue

1 Cnocobbl peLlleHns CUCTEM JIMHEMHBIX ypaBHEHWI. MoHATMA: MaTpuua 2x2 un 3x3,
onpegenuTesib MaTpuLbl.

2.Metop Maycca. CuCTeMbI HENMHENHBIX YpaBHEHWA. CUCTEMbl HEPABEHCTB

B TOM uncne NpakTUYeCKNX 3aHATUIR 1 n1abopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

PASAEN 2 MNPAMBIE U NMTOCKOCTUW B NMPOCTPAHCTBE. KOOPAVNHATBI N BEKTOPbLI B MPOCTPAHCTBE

Tema 2.1 OCHOBHbIe MOHATUSA
CTepeomeTpuun. PacnonoxeHune
NPAMbIX U M10CKOCTEN

Tema 2.2lNapannenLHoCTb
NPAMbIX, MPSMOIA 1 NIOCKOCTH,
NI0CKOCTEMN

Tema 2.3 MNepneHanKynapHoCcTb
NPAMBbIX, MPSMOIA 1 NIOCKOCTH,
MNOCKOCTeM

Cogep>kaHue
Mpeamer  ctepeoMeTpui. OCHOBHble  MOHATMA  (TOYKa, MpAMas,  MNJOCKOCTb,
MPOCTPAHCTBO). OCHOBHble aKC1OMbI CTEPEOMETPUN. lMepecekatoLymecs,

napannesibHble U CKpeLLmBatoLpecs npsmble. Mpr3Hak 1 CBOVWCTBO CKPELLMBAKOLLMXCA
NpsMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE (OUTYPbI.

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocTtoATeNbHas paboTta obyyarowmnxcs

CofepxaHue

MapannenbHble npsAMas W MaockocTb.  Onpepenenve. TMpusHak. CeoiicTBa (C
[oKasaTenbcTBOM). lMapannenbHble nnockoctn. OnpegeneHve. MpusHak. CeolicTBa (C
[oKa3aTenbCTBOM). TeTpasgp W ero anemMeHTbl. [Mapannenenunes v ero 3M1eMeHTbI.
CBoiicTBa NPOTMBOMO/MOXHBIX FPaHeli 1 AvaroHanei napannenenunega. MocTpoeHune
CeYeHWin. PelleHne 3aaau.

B TOM umncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

MpakTnueckoe 3aHATMEe Nod  «[lapanfienbHOCTb MPAMbIX, MPAMOA M M/I0CKOCTH,
M/10CKOCTEl»

CamocTtoATeNbHas paboTta obydarowmnxcs

CopepxaHue

MepneHavKynspHble npamble.  [NapannensHble NpPsAMble,  NEPNEHAVKYNAPH Xe K
nnaockocTu. Mpu3Hak neprneHAMKYNAPHOCTU MPAMOIA M MI0CKOCTU. JloKa3aTesbCTBO.
MepneHankynap W HaknoHHas.  [lepneHAMKynspHble  nAockocTtu.  [pu3sHak
nepneHanKyNApHOCTY NNOCKOCTeN. [loKkasaTenbCTBo.

PaccTosHusa B npocTpaHcTBe

B TOM umncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT
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MK 4.5

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

OK 01, OK 03, OK 04,
O K07, MK3.5, MK4.5

OK 01, OK 03, OK 04,
OK 07

OK 01, OK 03, OK 04,
OK 07

OK 01, OK 03, OK 04,
OK 07



Tema 2.4 Teopema 0 Tpex
nepneHAnKynapax

Tema 2.5 MapannencHeole,
neprneHaKYNApHbIE,
CKpeliunBaroLLmecs npsmble

Tema 2.6 PewleHune 3agau.
MpsiMble M NNOCKOCTK B
npocTpaHcTBe

Tema 3.1[lekapToBbl KOOPANHATLI
B MpoOCTpaHCcTBe. PaccToaHume
MeXZay ABYMS TOUKaMU.
KoopaunHaTbl cepeAnHbl 0TpeskKa

Tema 3.2 BekTopsb! B
MpoCTpaHCTBe.

Yron Mexzay BeKTopamu.
CkangapHoe npounssegeHue
BEKTOPOB

Tema 3.3 lNMpakTuKo-
OpPVEeHTUPOBaHHbIE 3aJa4M Ha

CamocToATeNbHas paboTa obyyarowmnxcs

CopepxaHue

Teopema 0 Tpex nepneHAuKynsapax. [okasaTensCTBO. YTOn MexXay npsMoin u
MNOCKOCTbIO. YTOM MEXAY NI0CKOCTAMM

B TOM uncne npakTUYeCcKnX 3aHATUI M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

MpodeccnoHanbHO-0PUEHTUPOBAHHOE COAepXKaHue

AKcVOMbI  cTepeoMeTpun.  [leprneHAMKYNAPHOCTb  MPAMOA M MIOCKOCTH,
napannenbHOCTb ABYX NPAMbIX, NepreHANKYNSAPHbIX MI0CKOCTH, NepneHANKyNSpPHOCTb
NNOCKOCTeiA

B TOM uncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

MpakTnyeckoe 3aHATUE No5 «[lapannesnbHble, NepneHAnKYNspHbIE, CKpeLLyBatoLLmecs
npsMble»

CamocTosATeNbHaa paboTta obyvaroLmxcs

CopepxaHue

PacnonoXeHne npsMbIX WM MNIOCKOCTel B MpOCTpaHCTBE. [MepneHAVKYNspHOCTL M
napanfieflHOCTb MPAMbIX U NI0CKOCTEN. CKpeLmBatoLLmMecs npsamble

B TOM yncne npakTUyYecknx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTosATeNlbHaa paboTta obyyaroLmxcs

PA3AEN 3. KOOPANHATBI W BEKTOPbI

CofepxaHue

[ekapToBbl KoopAaMHaTbl B MNpocTpaHcTBe. [lpocTeiwive 3agaynm B KOOpAMHATaX.
PaccTosiHVe MeXay ABYMS TOYKaMu, KOOPAUHATbI CepefuHbl 0Tpe3ka

B TOM umncne NpakTUUYECKMX 3aHATUI 1 NabopaToOpHbIX paboT

CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

BekTopb! B npocTpaHcTBe. CroXeHVe 1 BbluMTaHE BEKTOPOB. Y MHOXEHWE BEKTOPA Ha
ymcno. KomnnaHapHble BekTopbl. CkanspHoe npou3BefeHWe BEKTOPOB. PasfnoxeHue
BEKTOpa MO TPEM HeKOMMN/aHapHbIM BekTopaM. KoopauHaTbl BEKTOpa, CKansipHoe
NMPOu3BeAeHNe BEKTOPOB B KOOPAMHATAX, Yro/l MeXAy BEeKTopamu, Yron Mexay
MPsMOA W MIOCKOCTbIO, Yron MeXAy MIOCKOCTAMU.  YpaBHeHWe MNIOCKOCTM.
"eOMETPUYECKMNIA CMbICN ONpeaenuTens 2x2

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaromxcs

MpoeccnoHabHO-0PUEHTUPOBAHHOE COfepXKaHue

KoopauHaTHas MaoCKOCTb. BbluMcieHMe paccTOSHWIA W NOLWafeil Ha MI0CKOCTH.

OK 01, OK 03,
OK 07

OK 01, OK 03,
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OK 04,

OK 04,

OKO07, MK3.5,MK4.5

OK 02
OK 03
OK 05

OK 02, OK 03,

OK 04,

OKO07, MK3.5, MK4.5

OK 02, OK 03,
OK 07

OK 02, OK 03,
OK 07

OK 02, OK 03,
O K07, MK3.5

OK 04,

OK 04,

OK 04,
MK4.5



KOOPAUHATHOM MI0CKOCTK

Tema 3.4 PewleHune 3a4au.
KoopgavHaTbl 1 BEKTOPbI

KonnyecTBeHHble pacyeThbl

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

MpakTnyeckoe 3aHaTME Ne6 «KoopauHaTHas MAOCKOCTb. BblunMCneHne paccTosHWI K
nnoLwasen Ha nnockocTn. KonmyecTBeHHbIE pacyeTbi»

CamocTtoATeNbHas paboTta obyyarowmnxcs

CopepxaHue

JekapToBbl KOOpAMHATLI B MPOCTpaHCTBe. BekTopbl B npoctpaHcTBe. CoxeHue wu
BblUMTaHWe BEKTOPOB. YMHOXEHWEe BeKTOopa Ha u4mcno. KomnjiaHapHble BeKTOpbI.
CkangpHoe npoussefeHe BeKTOPOB. Pa3fioXeHne BEKTOpa Mo TPeM HEKOMMIaHaPHbIM
BekTOpam. pocTelilune 3afa4n B KOOpAuHaTax. KoopguHaTbl BEKTOpa, pacCTosiHue
MeXay TOYKamu, KoOpAuHaThbl CepefiuHbl 0TPe3Ka, CKaipHOe NMpov3BeAeHe BEKTOPOB
B KOOpAMHATax, Yrosl Mexay BeKTopamu, Yron mexgy fpsmMol W MaoCKOCTbIo, Yron
MeXay MI0CKOCTAMM

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

PA3AEN 4. OCHOBblI TPUTOHOMETPUA. TPUTOHOMETPNYECKWME ®YHKUWNW

Tema 4.1 TpuroHomeTpryeckue
(OYHKLMW NPON3BONLHOIO Yr/a,
yucna. PaguaHHaa v rpagycHas
mepa yrna

Tema 4.2 OCHOBHble
TPUTOHOMETPUYECKNE TOXKAECTBA.
dopmynbl NpuBeaeHNS

Tema 4.3 CrHYC, KOCUHYC, TaHTeHC
CYMMbl 1 pa3HOCTW ABYX YI10B
CUWHYC 1 KOCUHYC [BOHOrO yrna.
®opMy bl MOMNOBUHHOTO yrna

CopepxaHue

PagnaHHasa Mepa yrna. oBOpoT TOYKM BOKPYr Havana koopamHat. OnpefeneHve
CMHYCa, KOCWHYCa, TaHreHca M KOTaHreHca. 3HaKu CWHYcCa, KOCWHYyCa, TaHreHca W
KOTaHreHca no 4eTBepTaM. 3aBUCMMOCTb MEXAY CUHYCOM, KOCUHYCOM, TaHreHCOM U
KOTaHreHCOM OfIHOr0 W TOro ke yrna

B TOM uncne npakTUYecKnX 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNlbHaa paboTta obyvaroLmxcs

CofepxaHue

1 TpuroHomeTpryeckne Toxaectsa. CMHYC, KOCUHYC, TAHTEHC U KOTAHIeHC yrioB a u
-a

2. dopmysbl NpuBeaeHNs

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

Cogep>kaHue

1 Cymma n pasHocTb cuHycoB. CymMma M pasHOCTb KOCUHYCOB. CMHYC W KOCUHYC
[BOMHOTO yrna. ®opmysibl NOMIOBUHHOIO YI/a.

2. TMpeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (YHKUMIA B NpousBefeHne U
Npoun3BegeHns B CymMMy. BblpakeHne TPUroHOMETPUYECKUX (DYHKLWIA Yepe3 TaHreHc
MOJIOBUHHOIO apryMeHTa.

30/6
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OK 02, OK 03, OK 04,
OK 07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

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

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

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



Tema 4.4 ®yHKUNN, NX CBOWCTBA.
Cnocobbl 3afaHnsa (YyHKLMIA

Tema 4.5 TpuroHomeTpuyeckume
(hYHKLWW, NX CBOMCTBA U rpatinkm

Tema 4.6 MNpeobpazosaHue
rpatMKoB TPUTOHOMETPUYECKUX

(hyHKL M

Tema 4.7 OnucaHune
NMPON3BOACTBEHHbIX NPOLECCOB C
MOMOLLbIO TPatikoB (YHKLMIA

Tema 4.8 O6paTtHble
TPUTOHOMETPUYeCKNe QyHKLNN

Tema 4.9 TpuroHomeTpuyeckume
ypaBHEHWS N HepaBeHCTBa

3. Mpeobpa3oBaHNs NPOCTEALLINX TPUTOHOMETPUYECKUX BbIPKEHWIA

B TOM umncne npakTUYeCcKnX 3aHATUIR M NabopaTopHbIX paboT

CamocToATenbHasa paboTa 0byyaroLmnxcs

CopepxaHue

O6nacTb onpefenieHns U MHOXECTBO 3HaYeHWid (yHKUWA. YETHOCTb, HEYETHOCTb,
NepuoANYHOCTb (hYHKLMIA. Crnocobbl 3a8aHns (hyHKLMNA

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaromxcs

MpodeccnoHanbHO-0PUEHTUPOBAHHOE COAepXaHve

O6nacTb OrnpeseNieHNss U MHOXECTBO 3HAYEHWA TPUTOHOMETPUYECKUX  (DYHKLWIA.
YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKMX (DYHKUMIA. CBOIMCTBA U
rpamkun QYHKUMIA Y = cos X, y =sin X, y =tg X, y = ctg X.

B TOM uncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

MpakTnyeckoe 3aHATUE No7 «TpPUrOHOMETPUYECKME (YHKLMMW, WX CBONCTBA M
rpadmkm»

CamocTosATeNbHaa paboTta obyvaroLmxcs

MpoheccMoHanbHO-0pUeHTUPOBAHHOE CoZlepXaHue

Cxatvie 1 pacTsxeHue rpauKoB TPUIOHOMETPUYECKUX (DYHKLWIA.

Mpeo6pa3oBaHue rpanKoB TPUrOHOMETPUYECKUX (PYHKLMIA

B TOM uncne npakTUYecKUx 3aHATUIA N NabopaTopHbIX paboT

MpakTnyeckoe 3aHATME No8 «[lMpeobpasoBaHue rpaMKoB TPUTOHOMETPUYECKNX
(DYHKLMA»

CamocToATenbHasa paboTa 0byyaroLmxcs

MpotheccnoHanbHO-0pUEHTUPOBAHHOE COoZepXaHue

Mcnonb3oBaHne CBOMCTB TPUrOHOMETPUYECKMX (YHKUMUIA B  MPO(ECCUOHANbHBIX
3afiavax

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

MpakTuyeckoe 3aHATME Ne9«OnwmcaHne MPOM3BOACTBEHHLIX MPOLECCOB C MOMOLLbLIO
rpaciMkoB yHKLINA»

CamocTosATeNbHas paboTa 06yyaroLmxcs

CopepxaHue

O6parHble TPUrOHOMETPUYECKME (YHKLMK. VX CBOMCTBA U rpadirikm

B TOM uncne NnpakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT
CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

1. TpuroHomeTpuyeckne ypaBHeHNs
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

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

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



Tema 4.10 Cuctemsl
TPUTOHOMETPUYECKUX YPaBHEHW

Tema 4.11 PelueHue 3agau.
OCHOBbI TPUTOHOMETPUMN.
TpuUroHomeTpuyeckme hyHKLNN

Tema 5.1 KomnnekcHble yncna

Tema 5.2[MprumMeHeHne
KOMMMNEKCHbIX Yncen

YpaBHeHMe COoS X = a. YpaBHeHVe Sin X = a. YpaBHeHue tg X = a, ctg X = a. PeLueHue
TPUTOHOMETPUYECKUX ypaBHeHWiA OCHOBHbIX TVMNOB: npocTenLme
TPUTOHOMETPUYECKNE  YPaBHEHMWs,  CBOAALUMECA K  KBAAPaTHbIM,  peLlaeMble
pa3noXKeHneM Ha MHOXWUTENN, O4HOPOAHbIE.

2.MpocTeiiwme TPUroHOMETPUYECKME HEpPaBEHCTBA

B TOM umncne NpakTUUYECKMX 3aHATUIA 1 NabopaToOpHbIX paboT

CamocTosATeNbHas paboTa 06yyaroLmxcs

CopepxaHue
CucTeMbl NPOCTEALLMX TPUTOHOMETPUYECKUX YPaBHEHNI

B TOM uuncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs
CofepxaHue

Mpeobpa3oBaHMe TPUrOHOMETPUYECKMX BbIPKEHWIA. PelLeHne TPUroHOMETPUYECKMX
YpaBHEHWIA 1 HEPABEHCTB B TOM YIC/IE C UCMO/b30BAHWEM CBOWCTB (DYHKLIUIA.

B TOM uncne npakTUyecknx 3aHATUIA N NabopaTopHbIX paboT

CamocTosATeNlbHaa paboTta obyvaroLmxcs

PA3OEN S5 KOMMMNEKCHBIE HACNA

CofepxaHue

1 MoHATe KomnnekcHoro uucna. ConpskKeHHble KOMIMIEKCHbIE 4YuCna, MOLY/b U
aprymeHT  KOMMJIEKCHOTO  uyucna.  dopma  3anMcu  KOMMIEKCHOro  yucna
(reomeTpunyeckas, TPUroHOMeTpUYecKas, anrebpanyeckas). 2.

2. ApuhmeTrYeCKME JelCTBUSA C KOMINEKCHBIMU YMCnaMu

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTosATeNlbHaa paboTta obyyaroLmxcs

CofepxaHue

BbINonHeHVe pacyeToB C MOMOLLBLH KOMMIEKCHBIX Yncen. [pumepbl MCMonb30BaHUA
KOMMJIEKCHbIX Ymncen

B TOM uuncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

MpakTuyeckoe 3aHATHE Nel0 «KomMieKcHble yucna»

CamocTosATeNbHas paboTa 06yyaroLmxcs

PASAEN 6. MPON3IBOAHAA ®YHKLU UMW, EE MTPUMEHEHWE

30/2
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07

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

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

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

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,



Tema 6.1 MoHATME NPOU3BOAHONA.
dopmynbl U NpaBuna

AN epeHLpoBaHNS

Tema 6.2 IMpon3BoHbIE CYMMbI,
pasHOCTM NPou3BeseHus,
4acTHOro

Tema 6.3 NMponsBogHble
TPUTOHOMETPUYECKUX PYHKLMIA.
Mpon3BofHas CNOXHOW (DYHKLUK

Tema 6.4 NoHsATHE O
HenpepbIBHOCTM (hyHKUMN. MeTof
NHTEpBasoB

Tema 6.5 M'eomeTpryecKuin n
(hM3MYECKNIA CMbICN NPOW3BOAHOWA

Tema 6.6 duU3nYecKuii cMbICh
NpPOn3BOHON B
NpPogecCUoHabHbIX 3afa4ax

CopepxaHue

OnpefeneHre 4MCNOBOI MOCNEAOBaTENbHOCTU M Crocobbl ee 3agaHus. CBOMCTBa
YMCNOBbIX MocnefoBaTenibHOCTeA.  OnpefdeneHve npefena MocnefoBaTe/IbHOCTM.
BbluncneHve npefenos nocneposatensHocTel. Mpegen yHKUMM Ha 6ECKOHEYHOCTW.
Mpefen @yHKUMM B Touke. [MpupalleHne aprymeHTa. MpupatteHve gyHKUMKW. 3agauu,
NnpuBOAALLME K MOHATUIO NPOM3BOAHOW. OnpefeneHvie MPOU3BOLHOW. AJITOpUTM
OTbICKaHUSA NPOV3BOAHON

B TOM umncne npakTUyecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocTtoATeNibHas paboTta obyyarowmnxcs

CopepxaHue

1.®dopmynbl andhepeHUMpoBaHNs

2. Mpasuna gudhepeHLMpoBaHUA

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTodaTenibHas paboTa obyyaroLwmnxcs

CopepxaHue

1.Mpown3BoaHas TPUTOHOMETPUUECKNX PYHKLIWIA.

2.0npegeneHne CNoXHOW yHKUmMK. Mpon3BoaHas CMOXHON DYHKLMK

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

Cogep>xaHue

MoHATYE HenpepbIBHOM (yHKUMKW. CBOWCTBA HEMNPepbIBHON (DyHKUMW. CBA3b MeXay
HEMNPepbLIBHOCTLIO U ANDHEPEHLMPYEMOCTBIO PYHKLUUM B TOUKE. ANTOPUTM peLLeHus
HepaBeHCTB MeTOA0M WHTEPBa/IOB

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

Cogep>kaHue

[eOMeTpUYeCKNiA  CMbICT  MPOWU3BOAHOM  (DYHKUMW -  YIJIOBOM  KOIPMULMEHT
KacaTe/lbHOM K rpauKy (YHKUMM B TOYKe. YpaBHeHMe KacaTeNbHOW K rpadmky
(hyHKUMKW. AJITOPUTM COCTaBNEHUSA YpPaBHEHUS KacaTe/flbHOW K rpadmky (yHKLum
y=f(x)

B TOM umncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

MpakTnyeckoe 3aHATME Ne 11 «["eOMeTpUYeCKniA 1 (N3NYECKMIA CMbICN NPOU3BOLHOW»
CamocTosATeNbHaa paboTta obyyaroLmxcs

Cogep>kaHue

PU3NYECKNIA (MEXAHNYECKUIA) CMbIC/T MPON3BOLHOMN - MIHOBEHHAs CKOPOCTb B MOMEHT
BpemeHn t: v = S' (1)

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

NN B

NN B

N

OK 01,
OK 04,

OK 01,
OK 04,

oK 01,
OK 04,

OK 01,
OK 04,

OK 01,
OK 04,

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

OK 02, OK 03,
OK 05, OK 06,
OK 07

OK 02, OK 03,
OK 05, OK 06,
OK 07

OK 02, OK 03,
OK 05, OK 06,
OK 07

OK 02, OK 03,
OK 05, OK 06,
OK 07

OK 02, OK 03,
OK 05, OK 06,
OK 07



Tema 6.7 MOHOTOHHOCTb
DYHKUMKN. TOYKM 3KCTpeMyMa

Tema 6.8 ViccnegosaHme hyHKL U
1 MOCTPOEHME rpapunKos

Tema 6.9 Hanbonbllee n
HaMMeHbLLEee 3HaYeHUS PYHKLNN

Tema 6.10 HaxoxpaeHune
ONTUMAa/bHOr0 pesysbTarta ¢
MOMOLLbIO NPOU3BOAHON B
NpakTUYecKnx 3agavax

Tema 6.11 PelueHue 3agau.
MpounssogHasa GpyHKLUK, ee
npUMeHeHwue

MpakTuyeckoe  3aHsATME  Nol2  «Du3nNYeCKUiA
NpogeccnoHasbHbIX 3adaqax»
CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

CMbIC1  MPOW3BOAHON B

1 MOHOTOHHOCTb (PYHKLWK

Bo3pacTaHven ybbiBaHve (hyHKLMM, COOTBETCTBUE BO3pPACTaHWSA U YObIBaHUSA (DYHKLMN
3HaKy npou3BofHOW. [oHATME NPOM3BOAHONW BbICLLErO MOPsAKa, COOTBETCTBUE 3HAKa
BTOPOI NPOV3BOLHOM BbIMYKIOCTW (BOFHYTOCTU) (DYHKLMM Ha OTPE3Ke.

2.TOYKM 3KCTpEMYMaA

3a/aun Ha MakCUMyM U MUHUMYM. TMOHATME aCMMNTOTbI, COCOObI UX OMpefeNeHns.
ANrOpUTM  UCCNefioBaHNs  (YHKLUUM 1 MOCTPOEHMS ee rpajmka C  MOMOLLbHO
MPOM3BOAHON. [l pO6HO-NMHeNHas (yHKLUMS

B TOM uncne npakTUyecknx 3aHATUIA N NabopaTopHbIX paboT

CamocTtoATeNibHas paboTa obyyarowmnxcs

CofepxaHue

WccnepoBaHue PYHKLMU HA MOHOTOHHOCTb U NOCTPOEHUE rpagivikos

B TOM umncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

MpakTuyeckoe 3aHATUE Nel3 «liccnefoBaHve (yHKUMIA 1 NOCTPOEHME rpatinKoB»
CamocTosATeNbHas paboTa 06yyaroLmxcs

CofepxaHue

HaxoxgeHve Havbonbllero ¥ HaMMEHbLUEro 3HauYeHWid  (YHKUMIA, MOCTPOeHne
rpajuKoB MHOrO4/IEHOB C UCMO/b30BaHUEM anrnapara MaTeMaTuyeckoro aHanmsa

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs
MpotheccMoHanbHO - OPUEHTUPOBAHHOE COZepXaHue

HanMeHbLLee 1 HanbobLUee 3HaUeHNe (yHKLUM

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

MpakTnyeckoe 3aHATME Nold «HaumeHbLUee Y HaubosbLee 3HaUYeHNEe (PYHKLUNY»
CamocTtoATeNlbHas paboTta obyyarowmnxcs

CofepxaHue

dopmynbl 1 npaBuna guddepeHUMpoBaHns. ViccnefoBaHne (YHKUMIA C NOMOLLbIO
NPOM3BOAHON. Hanbonbluee N HauMeHbLLee 3HaYeHUS PYHKLMN

B TOM umncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT

MpakTuyeckoe 3aHATHE Nol5 «[Mpom3BodHas PYHKUUN 1 ee NPUMEHEHNE»
CamocTosATeNbHas paboTa 06yyaroLmxcs

N N B

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

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK
06,0K 07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

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



2 cemecTp

PA3AEN 7. MHOTOIrPAHHUNKN N TENA BPALWLEHNA

Tema 7.1 BepliuHbl, pebpa, rpaHu
MHoOrorpaHHuka lNpu3ma, ee
cocTasnfoLime, ceyeHue. Npamasn
N NpaBunbHasa NpU3mbl

Tema 7.2 Mapannenenunes, Kyo.
CeueHue Kyba, napannenenunega

Tema 7.3MNupamnga, ee
COCTaBNAOLLNE, CEYEHME.
MpaBunbHas nupamuia.
YceyueHHaa nupamuga bokosas u
MnofiHas NMoBepxXHOCTb MPU3MBbI,
nupamumzbl

Tema 7.4CummeTpus B Kybe,
napannenenunege, npusme,
nupamuge

Tema 7.5Mpumepbl CUMMETPUIA B
npoceccun

Tema 7.6MpaBunsbHbIe
MHOrOrpaHHWKMN, UX CBOWCTBA

CofepxaHue

MoHATMe MHoOrorpaHHvKa. Ero anemeHTbl: BepluMHbl, pebpa, rpaHu. [uaroHanb.
CeueHve. Bbinyknble W HeBbINYKIble MHOIMOrpaHHWKW ToHaTME npusmbl.  Ee
OCHOBaHMA 1 6GOKOBble rpaHu. BbicoTa npu3mbl. lMpamas M HakKMOHHas npu3Ma.
MpasunbHasa npusmMa. Ee ceyeHue

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaromxcs

CopepxaHue

Mapannenenvnes, cBOCTBa NPSAMOYroNbLHOIrO napannenenunesa, ky6. CeueHue kyba,
napannenenunesa

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosATeNbHas paboTa 06yyaroLmxcs

CopepxaHue

Mupamuga v ee anemeHTbl. CedeHne nupamuibl. MNpasunbHas nupammupa. YceyeHHas
nupamuaa MNnowaas 60KOBOW 1 NOMHOV NOBEPXHOCTY NPU3MbI, MMPaMinbl

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

CUMMETpUS  OTHOCUTENIbHO TOYKM,
napanienenvnege, npyusme, nMpamvae
B TOM umncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHas paboTa 06yyaroLmxcs

NpsIMOiA,  MAOCKOCTW. CuMmMeTpus B KyGe,

MpothecCnoHansHO - 0PMEHTUPOBAHHOE COAepXKaHme

CuyMMeTpYS B NPUPOSe, apXUTEKTYPe, TEXHWKE, B ObITy

B TOM umncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

Mpaktnyeckoe 3aHATNE Nel6 «CMMMETPUS B NPUPOAE, apXUTEKTYPE, TEXHUKE, B ObITy»
CamocTosATeNlbHaa paboTta obyvaroLmxcs

CofepxaHue

MoHATE NPaBUIBHOr0 MHOTOrpaHHMKa. CBOMCTBA NPaBW/IbHBIX MHOTOrpaHHUKOB

B TOM umncne npakTUYeCcKnX 3aHATUI 1 NabopaTopHbIX paboT

28/4
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

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

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
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MK 4.5

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



Tema 7.7UwnnunHgp, ero
cocrtasnatoume. CeyeHune
LuunuHapa

Tema 7.8KoHyc, ero

cocTtasnatowmne. CeyeHme KoHyca

Tema 7.9YCeyeHHbI KOHYC.
CeyeHune yceyeHHOro KoHyca

Tema 7.10 LLap v chepa, mx
ceyeHms

Tema 7.11MoHATME 06 06BEME
Tena. OTHOLWEHNE 06BLEMOB
Noao6HbIX Ten

Tema 7.1206bembl 1 NaoLWLAAN
MOBEPXHOCTEN Ten

Tema 7.13 KombuHauum
MHOTOrpaHHMKOB 1 Ten

MpakTnyeckoe 3aHaTNE Nol7 «[IMpaBubHbIE MHOTOrPaHHUKK, UX CBOCTBA»
CamocToATeNlbHas paboTa obyyarowmnxcs

CopepxaHue

LinmmHap v ero anemeHTbl. CeuyeHne uunmHApa (napaiielbHOE OCHOBAHMIO U OCW).
Pa3BepTka unnuHapa

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

MpodeccnoHanbHO - OPUEHTUPOBAHHOE CofepXKaHue

KoHyc 1 ero anemeHTbl. CeveHne KoHyca (napasiiesibHoe OCHOBaHWUIO U MPOXOAALLee
yepes BepLUMHY), KOHMYECKME ceveHuns. Pa3BepTka KoHyca

B TOM umncne npakTUUYeCcKnX 3aHATUIR M NabopaTopHbIX paboT

MpakTunyeckoe 3aHATHE Nel8 «KoHyC, ero coctasnsatoLime. CeyeHne KOHyca»
CamocTosATeNbHaa paboTta obyvaroLmxcs

CofepxaHue

YceueHHbI KoHyc. Ero o6pasytowas 1 Bbicota. CeuveHne yCeueHHOro KoHyca

B TOM uncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT
CamocTosATeNlbHaa paboTta obyvaroLmxcs

Cogep>kaHue

LLIap 1 cthepa. B3anmHoe pacnonoxeHue chepbl U NaockocTh. CeyeHune Lapa, cepsbl

B TOM umncne npakTUYecKnx 3aHATUIA U NabopaTopHbIX paboT

CamocTtoATeNlbHas paboTa obyyarowmnxcs

CopepxaHue

MoHsTMe 06 06beme Tena. O6bEM Kyba M NpAMOYronbHOro napannenenunega. Oovem
npu3Mbl U UnMmMHgpa. OTHOLeHNe 06beMOB NMOA0GHbLIX Ten. eOMEeTPUYECKNIA CMbICH
onpefenuTtens 3-ro nopsaka

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTtoATeNbHas paboTa obyyarowmnxcs

CopepxaHue

O6bembl NupaMupl 1 KoHyca. O6bem Lwapa. Miowanm noBepxHocTel Ten

B TOM uncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

MpakTnyeckoe 3aHATNE Nol9 «O6beMbl M NNOLLAAM MOBEPXHOCTEN TeN»
CamocToATenbHasa paboTa 0byyaroLmxcs

CopepxaHue

Kom6buHaumm reomeTpnyecknx Ten Vcrnonb3oBaHne KOMOWHALMIA MHOrOrpaHHUKOB U

OK 01,
OK 04,

OK 01,

OK 02,
OK 05,
OK 07

OK 02,
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OK 03,
OK 06,

OK 03,

OK 04, OK 05, OK 06,
OK 07, MK 3.5,

OK 01,
OK 04,

OK 01,
OK 04,

OK 01,
OK 04,

OK 01,
OK 04,

oK 01,
OK 04,

MK 4.5

OK 02,
OK 05,
OK 07

OK 02,
OK 05,
OK 07

OK 02,
OK 05,
OK 07

OK 02,
OK 05,
OK 07

OK 02,
OK 05,

OK 03,
OK 06,

OK 03,
OK 06,

OK 03,
OK 06,

OK 03,
OK 06,

OK 03,
OK 08,



BpalLleHuns. l'eomeTpuyeckne
KOMOMHaLUKN Ha NpakTuke

Tema 7.14PelieHuve 3aaau.
MHOrorpaHHuKM u Tena
BpaLleHuns

PA3AEN 8.

Tema 8.1lMepBoobpasHas

(yHKUMK. MpaBuNa HaXoXAeHNs

nepBo06pa3HbIX

Tema 8.2 MNMnowaab
KPUBONMHENHOW Tpanewymu.

®opmyna HeloToHa - fleilbHuua

Tema 8.3 HeonpegeneHHbl 1
onpeAeneHHbI UHTerpanbl

Tema 8.4 MoHATKE 006
onpeAeneHHOM MHTEerpane Kak
naowasm KpMBOINHENHON
Tpaneuuu

Ten BpalleHUs B NPaKTUKO-OPUEHTMPOBAHHBIX 3ajadvax

B TOM uncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT
MpakTnyeckoe 3aHATUE No20 «KOMOMHaLMM reOMeTPUYECKNX Tes»
CamocTtoATeNlbHas paboTa obydarowmnxcs

CofepxaHue

O6beMbI 1 NNOLWAAM MOBEPXHOCTU MHOTOrPaHHMKOB M Te/ BpaLLeHus
B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT
CamocTosATeNbHas paboTta 06yyaroLmxcs

MEPBOOBPA3HAA ®YHKUWNW, EE MPUMEHEHWE

CofepxaHue

3ajaya O BOCCTAHOBMIEHWM 3aKOHA [BVWXXEHMSI MO W3BECTHOM CKOPOCTW. [loHsATME
nHTErpmpoBaHnsa. O3HAKOM/IEHWE C TMOHATMEM WHTerpasia W nepBoo6pasHoOin ans
(yHKummn y=f(x). PelleHne 3agay Ha CBA3b MNepBOOOPA3HOA M ee MPOM3BOLHOA,
BbIYMC/IEHNE MEPBO0OOPa3HON AN AaHHOM  (yHKUMW. Tabnuua dopmyn ans
HaxoXeHns NepBoobpasHbIX. V3yyeHne npaBuna BbluMCIeHNS NepBo06pa3Hoi

B TOM uuncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

CopepxaHue

3afaun, npuBOAALLME K TMOHATWIO OMpefeNieHHOro WHTerpana - O BbIYUCIEHUN
ninowaan  KpUBONMHENHOW  Tpaneuuu, O  MepeMelleHnn  Touku.  [loHaTue
OnpejenéHHoro nHTerpana. eoMeTpuyeckuii U MU3NYECKNiA CMbIC/T ONPeaeneHHOro
nHTerpana. ®opmyna HetoToHa— JleibHMLA

B TOM umncne npakTUYeCcKnX 3aHATUIR M NabopaTopHbIX paboT

CamocToATenbHasa paboTa 0byyaroLmxcs

CofepxaHue

MoHATVe HeompeaeneHHOro MHTerpana

B TOM umncne npakTUYeCcKnX 3aHATUIR M NabopaTopHbIX paboT
CamocTtoATeNlbHas paboTta obyyarowmnxcs

CofepxaHue

["eOMeTpUYeCKUiA CMbICN OMpeseNieHHOro UHTerpana

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

14/4
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OK 07

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
MK 4.5

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

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

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

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



Tema 8.5 OnpefeneHHbIN
WHTErpan B XXu13Hu

Tema 8.6 PewleHune 3aaau.
MepBoo6GpasHas PyHKUNN, ee
NpUMeHeHwue

CamocToaTenbHas paboTa obyyaroLmnxcs

MpotheccMoHanbHO - OPUEHTUPOBAHHOE COoZlepXaHue

TeOMEeTPUYECKMIA CMbIC ONpefeNieHHoro nHTerpana. ®opmyna HetoToHa - JlelibHuua.
PelleHue 3afja4 Ha NPUMeHeHWe UHTerpana 419 BblUMCIEHNS (DU3NYECKUX BENIMYUH U
nnowianei

B TOM umncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT

MpakTuyeckoe 3aHaTME No21 «PelleHve 3afa4 Ha NPUMEHEHWE WHTerpana Ans
BbIUMC/IEHUSA (DU3NYECKNX BENIMYMH 1 NOLLaaen»

CamocTtoATeNbHas paboTta obyyarowmnxcs

CopepxaHue

MepBoobpasHas PyHKUMK. MpaBuia HaxoXaeHus nepoobpasHbixX. Ee npumeHeHne

B TOM uuncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT
CamocTtoATeNbHas paboTta obydarowmnxcs

PA3AEN 9. CTEMNEHW N KOPHW. CTENEHHAA ®YHKUWA

Tema 9.1 CteneHHasa yHKUMA, ee
CBOIACTBa

Tema 9.2 MNpeobpazosaHue
BbIPaXEHWUI C KOPHAMM N-0iA
CTeneHm

Tema 9.3 CBoiicTBa CTENEHN C
paunoHanbHbIM 1
NeACTBUTENbHbLIM MOKa3aTensiMu

Tema 9.4 PeweHune
nppayoHanbHbIX YpaBHEHWI U
HepaBeHCTB

CofepxaHue

IMOHATME KOPHA N-O CTEMEHW U3 AEACTBMTENbHOro umcna. ®PyHkuum y = VX ux
cBoicTBa M rpadmkun. CBOMCTBA KOPHS N-0i CTENEHN

B TOM umncne npakTUYeCcKnX 3aHATUIA M NabopaTopHbIX paboT

CamocTtoATeNbHas paboTta obyyarowmnxcs

CofepxaHue

Mpeobpa3oBaHye MppaLOHabHbIX BbIPaXXEHWIA

B TOM umncne NnpakTUUYeCKNX 3aHATUIA M NabopaTopHbIX paboT
CamocTtoATeNbHas paboTa obyyarowmnxcs

CofepxaHue

MoHATVE CTeneHn ¢ N6bIM paunoHaibHbIM nokasaTtenem. CTeneHHble (DYHKUUK, UX
CBOICTBA M rpadinKm

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

MpakTnyeckoe  3aHATME No22 «CBOICTBA CTEMEHM C  pauMOHaIbHBIM - U
[eNCTBUTENbHBIM MoKasaTensmm»

CamocTosATeNbHaa paboTta obyyaroLmxcs

CopepxaHue

PaBHOCU/IbHOCTb MppPaLMOHa/IbHBIX YPaBHEHWUI U HepaBeHCTB. MeTofbl MX peLleHus.
PeLLeHVe nppaumoHaibHbIX YpaBHEHUI 1 HEPaBEHCTB

B TOM umncne npakTUYeCcKnX 3aHATUI M NabopaTopHbIX paboT

MpakTnyeckoe 3aHsATNE No23 «PelleHne NppaLoHanbHbIX YPaBHEHWIA U HEPABEHCTB»
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, MK 3.5,
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07

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

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

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

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

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



Tema 9.5 CTeneHn 1 KOpHW.
CTteneHHaa hyHKLMA

Tema 10.1 Noka3artesbHasd
thyHKLMSA, ee CBOWCTBA

Tema 10.2 PewueHune
NnoKasaTeNbHbIX YPaBHEHUI 1
HepaBeHCTB

Tema 10.3 Cuctemsl
noKa3saTe/lbHbIX YpaBHeHNiA

Tema 10.4 PelueHue 3agau.
MokasaTenbHasa yHKUMUA

CamocToATeNbHasa paboTa 06yyatoLmMxcs

CopepxaHue

OnpegeneHvie CTENEHHOW (YHKUMW. VIcnonb3oBaHME €e CBOWCTB MPW  PeLleHun
ypaBHeHWI 1 HEPaBEHCTB

B TOM uncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyvaroLmxcs

PA3AEN 10. MOKA3ATEJ/IbHAA ®YHKLINA

CofepxaHue

CTeneHb C MpPOV3BO/MIbHLIM  [EACTBUTENbHBIM  MoKas3aTeneM.  OnpefeneHune
MoKasaTe/lbHOM (DYHKLMW, ee CBOWCTBA W rpagK. 3HAaKOMCTBO C MPUMEHEHWEM
nokasaTtefbHOW (PyHKUMKW. PelleHne MoKas3aTeNbHbIX YpaBHEHWUI (YHKLMOHaIbHO-
rpauyeckmm MeToLoMm

B TOM uncne npakTUyecknx 3aHATUIA N NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

CofepxaHue

PelleHVe noKasaTe/lbHbIX ypaBHEHWUI METOAOM ypaBHMBAHWS MOKasaTesieil, MeToaom
BBEEHVNS1 HOBOM MNepeMeHHOM, (YHKLVOHa/IbHO-Tpauyeckum MeTofom. PelueHue
nokasare/ibHbIX HepaBeHCTB

B TOM uncne NnpakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

MpakTnyeckoe 3aHATHE Ne24«PellieHne noKasaTe/lbHbIX YpaBHEHUI Y HEPaBEHCTB»
CamocTosATeNbHaa paboTta obyvaroLmxcs

CopepxaHue

PelLieHMe cruCTeM NoKasaTe/lbHbIX YpaBHeHNI

B TOM uncne npakTUyecknx 3aHATUIA M NabopaTopHbIX paboT

MpakTuyeckoe 3aHATNE No25 «PelleHre CCTeM NoKa3aTeNbHbIX YPaBHEHWNIA»
CamocTtoATeNbHas paboTta obyyarowmnxcs

CofepxaHue

PellieHne MoKasaTe/lbHbIX YpaBHEHU A METOA0M YpaBHUBaHWS NokKasartesiell U MeTOLOM
BBeJEHUA HOBOV NepeMeHHON. PelleHne nokasaTe/ibHbIX HePaBeHCTB

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosATeNbHas paboTa 06yyaroLmxcs

PA3AEN 11. TOTAPU®MbI. NTOTAPNOMUNYECKAA ®YHKLINA

Tewma 11.1 lorapudm yucna.
[ecaTuyHbI U HaTypanbHbIR

CofepxaHue
Norapndm yncna. JecATUYHbIA U HAaTYpasIbHbIV I0rapudMbl, YMCo e
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norapumel, 4yncno e

Tema 11.2 CBolicTBa norapndmos.
Onepaumnsa norapummposaHuns

Tema 11.3 lorapumunyeckas
(hyHKLMS, ee CBOMCTBA

Tema 11.4PewleHne
norapuhMmnYecKnx ypaBHeHuid 1
HepaBeHCTB

Tema 11.5Cuctemsl
norapuMmnUecKnx ypaBHeHmi

Tema 11.6 lorapndmbl B npupose
N TEXHUKe

Tema 11.7 PewueHwne 3agau.
Norapugmel. JTorapugpmuyeckas

(hyHKLMA

B TOM umncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocToATenbHasa paboTa 0byyaroLmxcs

CopepxaHue

CaolicTBa norapnmos. Onepauys norapupMmpoBaHms.

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocToaTenbHasa paboTa 0byyaroLmnxcs

CopepxaHue

Jorapummyeckas (hyHKUMS 1 ee CBOCTBA

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocToATenbHasa paboTa o0byyvaroLmxcs

CopepxaHue

1 lorapnmMmyeckue ypaBHeHuMs

MoHATMe norapudMUUeckoro ypasHeHus. Onepauns NOTEHUMPOBaHNSA. TPy OCHOBHBIX
MeTOAa peLUeHns orapuMUYECKUX YPaBHEHWI:  (hYHKLMOHAIbHO-TpauyecKuii,
METOZ, MOTEHLMPOBaHUA, METOZ BBEAEHWS HOBOW MepeMeHHOIA.

2. lorapugpmmnyeckune HepaBeHCTBa

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

MpakTnyeckoe 3aHATUE No26 «PeLleHVe NorapuPMUUeCcKnX ypaBHEHW N HEPaBEHCTB
CamocToaTenbHasa paboTa obyyaroLmnxcs
CopepxaHue

ANTOPUTM  PeLLeHNs  CUCTEMbI  YPaBHEHWIA.
yPpaBHeHWI 1 HEPaBEHCTB

B TOM uncne npakTUYECKUX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosATeNbHas paboTta 06yyaroLmxcs

MpotheccMoHanbHO - OPUEHTUPOBAHHOE COoZlepXaHue

MpumeHeHne norapudma. Jlorapugmuyeckas cnupasb B npupode. Ee MmaTtematuyeckme
CcBOWCTBa

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

MpakTnyeckoe 3aHATUE No27 «Jlorapudmsl B NPUPOAE N TEXHUKE

CamocTosATeNbHaa paboTta obyvaroLmxcs

Cogep>kaHue

Norapugmunueckas QyHKUmA. PelleHne NpoCcTenLwmnX norapuiyMmUecKmx ypaBHeHUI

B TOM uncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNlbHaa paboTta obyvaroLmxcs

PaBHOCU/IbHOCTb  IOrapugMUYecKmx

PA3AEN 12. MHOXECTBA. 3/IEMEHTbI TEOPUN TPA®OB

NN

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

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

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

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK 4.5

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK45



Tema 12.1MHoOXecTBa

Tema 12.20nepauum ¢
MHOXecTBamm

Tema 12.3Mpadbl

Tema 12.4PelieHune 3a4au.
MHoxecTBa, 'padbl 1 nx
npUMeHeHwue

CopepxaHue

MoHATHe MHOXecTBa. MNogmHOXecTBO. Onepawynmy ¢ MHOXKECTBaMu
B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT
CamocToATeNlbHas paboTa obyyarowmnxcs

MpodeccnoHanbHO - OPUEHTUPOBAHHOE COfepXaHue
Onepauuy ¢ MHOXXecTBamu. PellieHne npuknagHbIX 3a4a4

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT
MpakTtnyeckoe 3aHATME Ne28 «Onepauumn C MHOXecTBamu. PelleHuWe MpuKNagHbIX
3ajau»

CamocTosATeNbHaa paboTta obyvaroLmxcs

CopepxaHue

MoHsaTYe rpada. CBA3HbINA rpad, epeBo, LMK/ rpad Ha MaoCcKoCTy
B TOM uncne npakTUYecKnX 3aHATUIN 1 nabopaTopHbIX paboT
MpakTnyeckoe 3aHATUE No29 «I"padibi»

CamocTosATeNbHaa paboTta obyvaroLmxcs

Cogep>xaHue

Onepauun ¢ MHOXecTBaMu. OnucaHve peasibHbIX CUTYauuil C NMOMOLLBIO MHOXECTB.
MpuyMeHeHVe rpadioB K peLLeHnto 3aaau

B TOM umncne npakTUyecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocTosATeNbHas paboTa 06yyaroLmxcs

PA3ZEN 13. 3/IEMEHTbl KOMBUHATOPWUKWN, CTATUCTUKWN U TEOPUUN BEPOATHOCTEWN

Tema 13.10CHOBHbIe NMOHATUSA
KOMOUHATOPUKM

Tema 13.2 Cob6bITHe, BEPOATHOCTb
cob6bITMS. CnoxXeHune n
YMHOXEHWEe BEPOSATHOCTEN

Tema 13.3BepoATHOCTL B
NPOgeCcCMOoHaNbHbIX 3afa4ax

CopepxaHue

MepecTaHOBKW, pa3MeLLeHNs, COYETaHMS.

B TOM uuncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT

CamocToATenbHasa paboTa 0byyaroLmxcs

CopepxaHue

COBMECTHbIE U HECOBMECTHble COObITUA. TeopeMbl O BEPOATHOCTM CYMMbl COOLITHIA.
YCnoBHasi BepOSITHOCTb. 3aBUCMMbIE W HE3aBUCUMble COObITUS. TeOpeMbl O
BEPOSTHOCTW NPOW3BEAEHNS COBLITHIA.

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

MpotheccMoHanbHO - OPUEHTUPOBAHHOE COZepXaHue

OTHOCUTe/bHAs 4acToOTa COObITWS, CBOMCTBO €€ YCTOWUMBOCTW. CTaTUCTUUECKOE
onpeaeneHve BepoSTHOCTU. OLEHKa BEPOSTHOCTM COBbITHSA

34

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK 4.5

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

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK 4.5
OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK45



Tema 13.4[0uckpeTHas cnyyvaiiHas

BE/IMYMHA, 3aKOH ee
pacnpegeneHuns. 3agayu
mMaTemMaTU4eCKON CTaTUCTUKU

Tema 13.5 CocTaBneHue Tabnuy un

Anarpamm Ha npakTuke

Tema 13.6 PelueHne 3agay.
AnemMeHTbl KOMOUHATOPUKN,
CTAaTUCTUKWN 1 Teopuu
BEPOSATHOCTEN

Tema 14.1

PaBHOCWNbHOCTb YPaBHEHWI U
HepaBeHCTB. O6LiNe MeToAbI
peLeHuns

Tema 14.2
Mpagmyeckunin MeTog peLueHuns
YypaBHEHWIA, HEPABEHCTB

B TOM umncne npakTUYeCcKnX 3aHATUI M NabopaTopHbIX paboT
MpakTunyeckoe 3aHATNE Ne30 «BepoAaTHOCTL B NPOGeCCUOHANBbHBIX 3aadax»
CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

Buapbl cnyvaiHbix BenuuuH. OnpeaeneHne AUCKPETHOW CnydaiiHOM BeNNYMHBL. 3aKoH
pacrnpefeneHns AUCKPETHOW CNy4ainHoW BenmuuHbl. Ee umcnoBble XapaKTepuUCTUKW.
BapuaunoHHbiin - pag.  MonuroH  4actoT M ructorpamma.  CTaTUCTUYECKMe
XapakTepuCcTUKK pasa HabroLaeMblX AaHHbIX

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTtoATeNibHas paboTa obyyarowmnxcs

MpotheccMoHanbHO - OPUEHTUPOBAHHOE COoZlepXaHue

MepBryHas 06paboTKa CTaTUCTMYECKMX AaHHbIX. [pauueckoe WX MpeLcTaBneHue.
HaxoxaeHue cpefiHUX XapaKTepuUCcTuK, HabnogaeMbIX JaHHbIX

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

MpakTunyeckoe 3aHATUE Ne31l «CocTaB/eHve TabnuL, 1 guarpamm Ha npakTuke»
CamocTosATeNbHas paboTta 06yyaroLmxcs

CopepxaHue

AnemeHTbl  KOMGUHaTOpUKK. CoObITMe, BEPOATHOCTL  COObITUA.  CnoxeHue U
YMHOXEHWE BepOSTHOCTel

B TOM uuncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

CamocToATeNbHasa paboTa 0byyvaroLmxcs

PA3AEN 14. YPABHEHNA W HEPABEHCTBA

CopepxaHue

PaBHOCWNBLHOCTb ypaBHEHUA W HepaBeHCTB. OnpefeneHns. OCHOBHble TeOpeMbl
PaBHOCW/bHbIX Nepexojax B ypaBHEHUSX M HepaseHCTBax. O6LUMe MeToAbl peLleHus
ypaBHEHWiA: nepexoj OT paBeHCTBa (YHKUWA K paBeHCTBY aprymeHToB Ans
MOHOTOHHbIX (PYHKLMIA, METOZ Pa3/iOXXeHWNs Ha MHOXUTENW, MEeTO[, BBELEeHUS HOBOM
nepeMeHHON, PYHKLMOHAIbHO-TpadnyecKnii MeTog,

B TOM yncne npakTUYecKnx 3aHATUIA 1 nabopaTopHbIX paboT

CamocTtoATeNbHas paboTta obydarowmnxcs

CopepxaHue

OO6LLme MeToAbl PELLEHMS] HEPABEHCTB: MEPEX0[, OT CPaBHEHWS 3HAYeHUIn DYHKLMIA K
CPaBHEHVIO 3HAYEHWIA apryMEHTOB [/ MOHOTOHHbLIX (DYHKLMWIA, METOL WHTEepBasIoB,
(hYHKLMOHaNbHO-rpaduyecknii MeTod. padiMuecknin MeTof PeLLEHNS YPaBHEHWUA W

12/2
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OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 3.5, MK 4.5

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

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OKO07, MK3.5, MK4.5

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

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



Tema 14.3
Y paBHEHNA N HepaBeHCTBa C
mMozynem

Tema 14.4
YpaBHeHus 1 HepaBeHCTBa C
napameTpamm

Tema 14.5

CocTaBfieHue 1 peLleHne
npogeccrmoHanbHbIX 33434 ¢
MOMOLLbIO YpaBHeHWI

Tema 14.6
PelueHmne 3afa4y. Y paBHEHNA 1
HepaBeHCTBa

HepaBeHCTB

B TOM umncne npakTUYecKnx 3aHATUIA N NabopaTopHbIX paboT

MpakTuyeckoe 3aHsTME Ne32  «[padhMyecKkMii  MeTod  PELUEHUst  YPaBHEHWIA,
HepaBeHCTB»

CamocTtoATeNbHas paboTta obyyarowmnxcs

CofepxaHue

OnpegeneHvie Moayns. PackpbiTvie MOAy s Mo onpeseneHuto. MpocTeiwme ypaBHeHUs
1 HepaBeHCTBa C MOAyneM. MNprMeHeHVe PaBHOCU/IbHBLIX MEPEXOA0B B OMpeaeneHHbIX
TNax ypaBHEHWI 1 HEPaBEHCTB C MOAY/eM

B TOM yncne npakTUYeCcKnX 3aHATUIN M NabopaTopHbIX paboT

CamocTosATeNbHaa paboTta obyyaroLmxcs

CofepxaHue

3HaKoMCTBO C napameTpoM. lMpocTelilline ypaBHEHWS 1 HEPABEHCTBA C NapamMeTpoMm

B TOM uuncne npakTUYecKnx 3aHATUIA M NabopaTopHbIX paboT
CamocTosATeNlbHaa paboTta obyyaroLmxcs

MpotheccMoHanbHO - OPUEHTUPOBAHHOE COZepXaHue
PelLieHMe TEKCTOBbIX 3aa4 NPOeCCOHaNIbHOIO CoAepXKaHus

B TOM yncne npakTUyYecknx 3aHATUIA 1 nabopaTopHbIX paboT

MpakTnyeckoe 3aHATUe No33 «CocTaBneHMe 1 pelleHre NpPoecCUoHaIbHBIX 3a4a4 ¢
MOMOLLbHO YPaBHEHWIA»

CamocTosATeNlbHaa paboTta obyvaroLmxcs

CofepxaHue
O6Lwye MeTofbl PelleHns ypaBHEHWUIA. YpaBHEHUS W HepaBeHCTBa C MOAY/EM W C
napameTpamu
B TOM yncne npakTUYeCKUX 3aHATUIA 1 nabopaTopHbIX paboT
CamocTosATeNlbHaa paboTta obyyaroLmxcs
MpomexyToyHas atTectayms
Bcero:

18
234

OK 01, OK 02,
OK 04, OK 05,
OK 07

OK 01, OK 02,
OK 04, OK 05,
OK 07

OK 01, OK 02,
OK 04, OK 05,
O K07, MK3.5,

OK 01, OK 02,
OK 04, OK 05,
OK 07

36

OK 03,
OK 06,

OK 03,
OK 06,

OK 03,
OK 06,
MK4.5

OK 03,
OK 06,
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3. YCJIOBUS PEAJIU3AIIMN YUEBHOM JTAUCIUILINHBI

3.1. TpeGoBaHusI K MUHHMAJILHOMY MAaTepPHAJIbLHO-TEXHHYECKOMY o0ecrneyeHHI0
Peammzanms yueOHOM IUCHMIUIMHBI TpenyCMaTpUBAaeT HaluMuue y4eOHOro kaOuHeTa
«MaTeMaTH4eCKUX TUCLUILTNH. ECTeCTBEeHHOHAYYHBIX AUCLUTUTNH»
Obopynosanne yueOHOro kabuHeTa:
- MOCAaJOYHBIE MECTA M0 KOJHYECTBY OOYUaIOLINXCS;
- pabodee MeCTO MpenofaBaTes,
- KOMIUIEKT Y4eOHO-HATJISAHBIX TTOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;
- TUIAKTUYECKHE MaTePHaJIb;
- HabOp MHCTPYMEHTOB,;
- MOJIEJIH TEOMETPHUECKUX PUTYD;
- IOCKa;
- mkad It KHAT
- IEPCOHAIIbHBIN KOMITBIOTEP C JIMIIEH3HOHHBIM ITPOrPAMMHBIM 00€CIIEYeHHEM,
- IPOEKTOP C HKPAHOM.

3.2. UndopmannoHHoe obecrneyeHHe peaju3alud NporpaMmbl
3.2.1. IleyaTHbIE H3AAHUA

OcHoOBHbBIE HCTOYHUKH:

1. bammakoB MU, Maremaruka. 3amaunuk:. y4yebnoe mocodue pans CIIO/
M .U bammaxkos.- M.: Akagemusi, 2022.

2. bammvakoB, M.1. Martemaruka: y4eOHuk / bammakos M.M. — Mocksa: KnoPyc,
2023. (3bC BOOK RU).

3. bammakoB, M.M. Marematuka. IlpakTukyMm: y4eOHO-TIpakTU4YeCKOe mocodue/
bammakos M., Oatnna C.b.— Mocksa: KaoPyc, 2023(35C BOOK RU).

4. boromosoB H.B. Maremaruka: yuyebuuk mns CIIO/ H.B.boromonos, ILH.
Cawmoiinenko.-M.:lpoda, 2023.

JonoHUTe/IbHbIE HCTOUHUKH:

1. Maremaruka: anreOpa 1 Havajsa MaTeMaTHYECKOrO aHamu3a, reomerpusi. Anredpa u
Hadajia MaremaTudeckoro aanmu3a. 10-11 knacc. Anumos I A ., Koxsirun FO.M., Tkauera M.B.
u apyrue. - M: IIpocsemenne, 2022,

2. Maremaruka: anredpa 1 Ha4yajla MaTEMAaTHYECKOTO aHAJIN3a, reoMeTpusi. [ eomerpus.
10-11 xnacc. Aranacs JI.C., byry3os B.®@., Kanomues C.b. u npyrue. - M: Ilpocsemenue,
2022.

3. Maremarnka: anrebpa M Havaia MaTeMaTU4YeCKOro aHamusa, reomerpus. 10-11
kJiaccel. Anredpa u Hadajia MaTeMaTudeckoro ananu3a. B 2 4. Yacte 1: YueOHHK 111 yHammxcst
oOpa3oBaTeNbHbIX Opranusauuii (6a3oseiil yposerb)/Mopakosud A, Cemenos I1.B.; Yacts 2.
3amauHuK Ui ydamuxcs o0pa3oBaTelbHbIX Opranu3anuii (6a3osslil yposeHs)/ Mopakosud AT
u apyrue; nox penakueit Mopakosuda A.I'. - M: MuemosuHa, 2018.

4. Maremaruka: anreOpa 1 HadajJa MaTeMaTHYECKOrO aHaIW3a, reoMeTpus. Anrebpa u
Haydajia MaTemaTudeckoro aHamuza. 10 knacc. Hukonwckuii C. M., Iloranos M K., Pemernnkos
H.H. u npyrue. - M: IIpocsemenne, 2021.

5. MaremaTuka: anrebpa 1 Hadalla MAaTEMAaTUYECKOTO aHAJIHM3a, TeoMeTpus. Anredpa u
Haydajla MaTemaTudeckoro aHamuza. 11 kmacc. Hukonwckuiit C. M., Iloranos M K., Pemernnkos
HH. u npyrue. - M: IIpocsemenne, 2021.
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6. Marematnka: anredpa © Hadala MAaTEMaTHYECKOTO aHAIN3a, TI'E€OMETPHSL.
I'eomerpusi. 10-11 xmacc. Iloropenos A.B. Maremaruka: anrebpa U Hadana MaTeMaTHYECKOTO
aHanu3za, reometpus. I'eometpus.10-11 knacc. Iloropenos A .B. - M: Ilpocseenue, 2019.

7. Marematnka: anreOpa U Hadajla MaTeMaTU4YECKOTO aHajm3a, reomerpusi. ['eomerpust.
10 xnacc. Anexcanapos A.Jl., Bepuep AJL, Pookux B.M. - M: Tlpocsemenue, 2021.

8. MaremaTnka: anreOpa U Havala MaTEMaTHYECKOTO aHAIN3a, reoMeTpust. [ eomerpust.
11 xnacc. Anexcanapos A.Jl., Bepuep A.JL, Pookux B.M. - M: Tlpocsemenue, 2021.

9. Maremarnka: anredbpa 1 Havansa MaTEeMaTHYECKOro aHaiu3a, reomerpus. 10 kiacc.
Beprep A.JL, Kapn A Il. U3parensctBo "IIpoceemmenne".

10. Maremaruka: anrebpa W Hadajda MaTeMaTHYECKOro aHanmu3a, reomerpust 11 kmacc.
Bepnep A.JL, Kapn A Il. UsparensctBo "llpoceemmenne".

3.2.2. DJIeKTPOHHBIE H3AAHHS H JJIEKTPOHHbIE pecypcChl

HHuTepHeT — pecypcbl

1. www. rusneb.ru (H3b — HaunonaneHas 3nekTpoHHast OubianoTexa)

2. www. book.ru (OnekTponHnas GudnroTedHas cucTema)

3. Bcepoccuiickue unteprerT-onummuansl. - URL: https://online-olympiad.ru / (mara
obpammenust: 12.07.2022). - TekcT: 31eKTPOHHBII.

4. Engunast kojutekiusi nudpoBbix obpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpammenus: 08.07.2022). - TekcT: 3ME€KTPOHHBII.

5. Mudopmanmonnast cucrema «EqnHOe OKHO AOCTyMa K 00pa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara oOpamenusi: 02.07.2022). - TekcT: 37eKTPOHHBIA.

6. Hayunas snextponnas Oubmuoreka (HOB). - URL: http://www elibrary.ru (mara
obpammenust: 12.07.2022). - TekcT: 3MeKTPOHHBII.

7. OtkporThiii KOJUTEMK. MatemaTuka. - URL: https://mathematics.ru / (mata obpameHus:
08.06.2022). - TekCT: 3JTEKTPOHHBIM.

8. ITosTopum marematuky. - URL: http://www.mathteachers.narod.ru / (nata obpamenusi:
12.07.2022). - TekCT: 3NEKTPOHHBIH.

9. CrnpaBouHuK o MaTeMaTUuKe 111 LIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath htm / (mara obpamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIM.

10. Cpennsist maremarudeckasi uateprer mkona. - URL: http://www bymath.net/ (mara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBII.

11. ®enepanpnblii mopran «Poccuiickoe obpaszoBanme». - URL: http://www.edu.ru/
(mata obpamenns: 02.07.2022). - TekcT: 3J1€KTPOHHBIH.

12. ®enepanpHblii HEHTp HH(POpPMALMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mara obpamenus: 01.07.2022). - TekcT: 3MeKTPOHHBIHA


http://www.rusneb.ru
http://www.book.ru
https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/
http://fcior.edu.ru

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOU

JANCHUTTIVINHBI
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Oowmas/npodeccuoHanbHas
KOMINETCHIIUA

Pasznen/Tema

THn OeHOYHbIX
MEPONPHSITHS

OK 01. Bri6upats ciocoGbt
peieHms 33134 IpodeCcCHOHATBHOM
ACATCIBPHOCTHU NPUMCHUTCIIBHO

K PA3IUIHBIM KOHTCKCTaM

P1, Temal.1-1.6,1I1-0/c
P2, Temnr 2.1- 2.6, IT-o/c
P4, Temnr 4.1-4.11, I1-o/c
P5 Temer 5.1,5.2

P 6, Temnr 6.1 -6.11, IT-o/c

P 7, Temnr 7.1 - 7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temsr 9.1 -9.5

P 10, Temer 10.1 - 10.4

P11, Temer 11.1-11.7, IT-0/c
P12, Temer 12.1 - 12 .4, I1-0/c
P 13, Temer 13.1 - 13.6, [1-o/c
P 14, Temsr 14.1 - 14.6, I1-o/c

OK 02. HUcnonbs3oBath
COBPEMCHHBIE CPEICTBA TIOUCKA,
aHaTN3a U UHTCPIIPETALIMN
uHbpopManuH, 1 HHPOPMALHOHHBIE
TEXHOJIOTHH AJISl BHITIOTHCHHS 33124
poheCCHOHATPHOMN ACATEIBHOCTH

P1, Tema 1.1 -1.6,11-0/c

P 3, Temnr 3.1- 3.4, IT-o/c
P4, Temnr 4.1-4.11, I1-o/c
P5 Temer 5.1,5.2

P 6, Temnr 6.1 -6.11, IT-o/c

P 7, Temn 7.1 - 7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temsr 9.1 -9.5

P 10, Temer 10.1 - 10.4

P11, Temer 11.1-11.7, IT-0/c
P12, Temer 12.1 - 12 .4, I1-o/c
P 13, Temer 13.1 - 13.6, [1-o/c
P 14, Temer 14.1 - 14.6, I1-o/c

OK 03. ITnanuposats u
Peann30BbIBATE COOCTBCHHOES
poh)eCCHOHANTBHOE U TUYHOCTHOC
Pa3BHUTHE, MPEATPUHHMATEIBCKYIO
JCATCIBHOCTE B NPO(eCCHOHATBHOM
cdhepe, UCroap30BaTh 3HAHUS 110
(hUHAHCOBOI I'PAMOTHOCTH B
Pa3THYHBIX KH3HCHHBIX CUTYALUIX

P1, Tema 1.1 -1.6,11-0/c
P2, Temnr 2.1- 2.6, IT-0/c

P 3, Temnr 3.1- 3.4, IT-o/c
P4, Temnr 4.1-4.11, IT-o/c
P5 Temer 5.1,5.2

P6, Temn 6.1 -6.11, IT-o/c
P7, Temn 7.1 -7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temor 9.1 -9.5

P 10, Temsr 10.1 - 10.4

P11, Temsr 11.1 -11.7, IT-o/c
P12, Temsr 12.1 - 12 4, IT-o/c
P 13, Temur 13.1 - 13.6, IT-o/c
P 14, Temur 14.1 - 14.6, IT-o/c

OK 04. D¢ dexTuBHO
B3aMMOACHCTBOBATH U PA0OTATh B
KOJUICKTHBE H KOMAHIE

P1, Temal.1-1.6,11-0/c
P2, Temnr 2.1- 2.6, IT-0/c
P 3, Temnr 3.1- 3.4, IT-o/c
P4, Temnr 4.1-4.11, IT-o/c
P5 Temer 5.1,5.2

P 6, Temn 6.1 -6.11, IT-o/c
P7, Temn 7.1 -7.14, IT-o/c
P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temor 9.1 -9.5

P 10, Temsr 10.1 - 10.4
P11, Temwr 11.1-11.7, IT-o/c

Tectuposanne
VYerHsIi onpoc
MareMarnacckuin
JTUKTAHT
HNuanusunyaneHas
CaMOCTOSITCIBHAS
pabota
IIpeacrasncuue
PE3yIbTaTOB
MPaKTHYECKUX PadoT
BrimonacHme
3K3aMCHALIMOHHBIX
3aJaHuN
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P12, Temer 12.1 - 12.4, [T-o/c
P 13, Temsr 13.1 - 13.6, [T-o/c
P 14, Temnr 14.1 - 14.6, [1-o/c

OK 05. Ocy1mecTBIsITh YCTHYIO H
MUCBbMCHHYI0 KOMMYHUKAITUIO HA
rOCYAAPCTBEHHOM SI3BIKS
Poccwuiickoit denepanyu ¢ yIeTOM
0COOCHHOCTEH COLTHATIBHOTO U
KYyJIBTYPHOTO KOHTEKCTa

P1, Tema 1.1 -1.6,11-0/c
P4, Temnr 4.1-4.11, I1-o/c
P5 Temer 5.1,52

P 6, Temnr 6.1 -6.11, IT-o/c

P 7, Temn 7.1 - 7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temsr 9.1 -9.5

P 10, Temer 10.1 - 10.4

P11, Temer 11.1-11.7, IT-0/c
P12, Temer 12.1 - 12 .4, I1-0/c
P 13, Temer 13.1 - 13.6, [1-o/c
P 14, Temer 14.1 - 14.6, I1-o/c

OK 06. ITposBnaTe rpaxkjaHCKO-
MATPHOTHUESCKYIO TTO3UIIHIO,
JEMOHCTPHPOBATh OCO3HAHHOC
MOBEJCHHE HA OCHOBE
TPAIUIUOHHBIX O0IICUYCTOBSUSCKUX
LEHHOCTEH, B TOM YHCIIE C YUETOM
TrapMOHHU3ALNN MEKHALMOHATBHBIX
U MEXPEIUTHO3HBIX OTHOLICHUH,
MPUMEHATh CTAHAAPTHI
AHTHKOPPYIILIMOHHOTO MMOBCICHHS

P1, Tema 1.1 -1.6,11-0/c
P4, Temsr 4.1-4.11, I1-o/c
P5 Temer 5.1,5.2

P 6, Temnr 6.1 -6.11, IT-o/c

P 7, Temnr 7.1 - 7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c

P 14, Temer 14.1 - 14.6, I1-o/c

OK 07. ConeircTBoBaTh
COXPAHEHHUIO OKPYKAIIIEH cpebl,
PECYPCOCOCPEIKCHHUIO, IPUMCHSITD
3HAHUS 00 U3MCHCHHH KJTUMATA,
MPUHLIMITEL OEPEIKITHBOTO
MPOU3BOACTBA, 3P HEKTHBHO
JIEUCTBOBATh B UPE3BbIUAITHBIX
CUTYaLUAX

P1, Temal.1-1.6,11-0/c
P2, Temnr 2.1- 2.6, IT-o/c

P 3, Temnr 3.1- 3.4, IT-o/c
P4, Temnr 4.1-4.11, IT-o/c
P5 Temer 5.1,5.2

P6, Temn 6.1 -6.11, IT-o/c
P7, Temn 7.1 -7.14, IT-o/c

P 8, Temsr 8.1 - 8.6, I1-o/c
P9, Temsr 9.1 -9.5

P 10, Temsr 10.1 - 10.4

P11, Temer 11.1 -11.7, IT-o/c
P12, Temur 12.1 - 12 4, IT-o/c
P 13, Temsr 13.1 - 13.6, IT-o/c
P 14, Temu 14.1 - 14.6, IT-o/c

IIK 3.5. Bermmoasats 06paboTky
JieTalied Ha TOKapHBIX CTAHKaX C
MPOTPAMMHEIM VIIPABJICHUCM C
COOIF0ACHUEM TPEOOBAHUH K
KAuCCTBY B COOTBCTCTBHH C 3aJAHHICM
U TEXHUYECKOU TOKYMEHTALTUEN

IIK 4.5. Bermonsats 06paboTky
JaeTanel Ha pe3epHbIX CTAHKAX C
MPOTrPaMMHBIM VIPABICHHEM C
cobmoaeHreM TpeOOBaHUH K
Ka4eCTBY B COOTBETCTBHH C
3aJaHHUCM U TCXHUYICCKOM
JOKYMCHTALUCH.

P1,Tema 13,14, 1.5, II-0o/c
P 2, Temnr 2.5, I1-o/c

P 3, Temnr 3.3, I1-o/c

P4, Temnr 4.5, 4.6, 4.7, IT-o/c
P 6, Temnr 6.10, IT-o/c

P 7, Temn 7.5, 7.8, I1-o/c

P 8, Temnr 8.5, I1-o/c

P 11, Temwr 11.6, I1-0/c

P 12, Temwr 12.2, I1-0/c

P 13, Temwr 13.3, 13.5, IT-o/c
P 14, Temwr 14.5, I1-o/c




