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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM
AUCUMILIMHbI«MaTeMaTHKAa»

1.1. MecTOo IMCHUIJIMHBI B CTPYKType Npo(eccHOHAIBHOII 00pa3oBaTelbHOI
nporpammsi CIIO:

O61eobpazoBaTenbHas qucuUIInHa «MaTtemaThkay sIBIsieTCsl 00A3aTeIbHON 4acThiO
o011e00pazoBaTeIbHOrO HKMKIAa 00pa3oBaTesbHOM porpaMmel B cootBeTcTBUM ¢ ®I'OC 1o
npodpeccun 15.01.05 Cpapmuk (Py4HOii M YACTHYHO MEXAHH3UPOBAHHOI CBapKHU
(HanIaBKH)

1.2. Ilesu v JIaHUPYeMBbIe Pe3yJbTATHI OCBOCHUS IMCIUNINHBI:
1.2.1. Heab AuCHUNIMHBI
Copnepxanue MporpaMmbl  00IIE00pa30oBaTEIbHON JUCHUIUIUHBL «MareMmaTuka
HaIpaBJIEHO Ha JIOCTHKEHUE PE3yJIbTATOB €€ M3yUYCHHs B COOTBETCTBHUU C TpeOOBaHUSIMU
dI'OC COO ¢ yuerom npodeccuonanpuoit HanpasieHHocTH OT'OC CIIO.



1.2.2. Il;iannpyeMble pe3yabTaThbl OCBOCHHS INCHUILUIHHBI:

Oco0oe 3HaueHne AUCIUIUIMHA UMEET PU (OPMHUPOBAHUU U PA3BUTHUU OOIKMX KOMIETEHIUN:

o01IMe KoMIeTeHI U

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Oo0mue

I[chmmnnapnble

OK 01 Boi6upats
CIIOCOOBI peIIeHMS 3a/1a4
pohecCuoHATBHOM

e TeIILHOCTH
[IPUMEHUTEIILHO

K Pa3IHMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K OCO3HAaHUEC IICHHOCTH

Tpyay,
MacTepCTBa, TPYHOIIO0UE;

- TOTOBHOCTB K aKTUBHOM JACATCIIbHOCTH

-BJIaJICTh METOAAMU JOKA3aTEIbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
yMeHHE (OPMYITHPOBATE ONPEACTICHUS, AKCHOMBI U TEOPEMBI,
MPUMEHSTh UX, TPOBOAUTH JOKA3aTEIbHbIEC PACCYKIACHUS B XOJI€

TCXHOJIOTHISCKON U COIIPIELJ'II:HOfI HaIpaBJICHHOCTU,[PCHICHUA 3a4a4,

CHOCOOHOCTP ~ MHUIMHMPOBATh,  IJIAHUPOBaTh U]
CaMOCTOSITEJIBHO BBIMOJIHSTH TaKylO A€ATEIbHOCTD;

- UHTEpeC K Pa3Iu4HbIM cdepam mpodeccHnoHaIbHON
NesITEeNbHOCTH,
OBnagenue YHUBEPCAIbHBIMHU y4eOHbIMUY]|
[M03HABATEIbHBIMU IEHCTBUSMHU:

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOSITEIIBHO (hopMyIUpOBaTH u
AKTyaJIM3UpOBaTh NPOOJIEeMy, paccMaTpuBaTh €¢
BCECTOPOHHE;

- yCTaHABJIMBAaTh CYIICCTBCHHBIA MPH3HAK  HJI
OCHOBAaHHWsS IS CPaBHECHHMs, KiaccuUKaIMu EI
0000I1eHM;

- ONmpeaeisaTh eI JCATCIBHOCTH,  3aJaBaTh

I1apaMCETPhbl U KPUTCPUHU UX JOCTHIKCHUS

- BbIIBJIITH 3dKOHOMCPHOCTH MW IIPOTHBOPCUUA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCHTb KOPPCKTHUBBI B JACATCIIBHOCTb, OLCHHUBATD
COOTBCTCTBUC PE3YJIbTATOB LECJIIAM, OLCHUBATH PHUCKU
MOCJICACTBUN ACATCIBHOCTH

- Pa3BHBATL KPCATUBHOC MbBIINUJICHUC IIpHU PCHICHUY

PKU3HCHHBIX ITPO oem

- YMETh OTIEPHPOBATH TIOHSATHAMHU: CTETICHb YMCIIA, IoTapu(M unca;
YMEHUE BBITIOJIHATH BEIUMCIICHUE 3HAYCHUN 1 TpeoOpa3oBaHus
BBIPKCHUI CO CTENEHSIMH U JorapudmMamu, mpeoOpa3oBaHus
TPOOHO-pAIIMOHATIEHBIX BRIPAKECHHI;

- YMETh OTIEPHPOBATH TIOHATHIMH: PalMOHATBHBIE, UPPAIIMOHAIIBHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, JIOTapU(PMHUYECKHUE,
TPUTOHOMETPHUYECKUE YPAaBHEHHUS 1 HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH HOHATHAME: (DYyHKITHS, HETIpepbIBHAS (yHKIHS,
POW3BOIHAS, IEPBOOOPA3Has, ONPEICICHHBIA HHTETPAI; yMETh
HAaXOHUTh MPON3BOTHBIC SIEMEHTAPHBIX (YHKIMH, HCIIOIB3YS
CIIpaBOYHBIC MAaTEPUAJIBI; HCCIEAOBATh B IPOCTEHININX CITydasx
(GYHKIMM HA MOHOTOHHOCTb, HAXOAUTH HAaHOOJBIIINE U HAUMEHBIIINE
3HauYCHHS QYHKIMN; CTPOUTH I'PaIKH MHOTOUYJICHOB C
MCTIOJIb30BAHUEM alllapaTa MaTeMaTH4ecKOro aHaIn3a; IPUMEHSTh
MPOU3BOIHYIO TP PEILICHNH 3a]a4y Ha ABWKEHUE; PEIIaTh PAKTUKO-
OpPHEHTHPOBAHHbIC 337a4H Ha HAHOOJIbIINE M HAaNMEHbBIINE 3HAUYCHHS,
Ha HaXOJXK/ICHHE ITyTH, CKOPOCTH M YCKOPECHUS;

- YMETb OIIEPHPOBATH MOHATHIMU: pallMOHANbHAS QYHKITHS,
nokaszatenabHas QyHKIUS, CTeneHHast (pyHKIUs, JorapupMuyeckast
(byHKIUS, TPUTOHOMETpUUECKUE QYHKIMH, 0OpaTHbIe (GYHKIUY;
YMEHUE CTPOUTh IpauKy U3y4EHHBIX (PYHKIUH, UCIIOIB30BATh
rpaduKy Ipy U3y4€HUH MPOLIECCOB U 3aBUCUMOCTEH, P pEIIEHUH




0) 0a30BBIC HCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIAJCTh HAaBBIKAMHU Y4eOHO-HMCCIIC0BATEIbCKON |
HpOGKTHOI\/JI ACATCIIBHOCTU, HAaBbIKaMU pPa3pCUICHMS
pooIeM;

BBIABJIAITb  IPUYHUHHO-CICACTBCHHBIC CBA3U U

AKTyaJIM3UpOBaTh 3aJady, BBIABUIaTb THIIOTE3Y €€
pelIeHusl, HaXOIUThb apryMEHThI I J0Ka3aTelIbCTBA
CBOUX  YTBEPKICHUH,

KPUTEpPUU PELLICHHUS;

3aJaBaTh MapaMeTpbl U

- aHaJ'II/I3I/Ip0BaTB HOJ'IyquHBIG B XOI€ pCIHCHI/IH
3a1a4du pe?)y.]'II)TaTI)I, KpHTquCKH OILICHUBATh UX]
TOCTOBEPHOCTH, MMPOTHO3HPOBATH N3MCHEHNE B HOBBIX
YCIIOBUSX;

-- YMGTB HepeHOCI/ITB 3HAHUS B HOSH&B&TGJ’IBHYIO H
MPAKTUIECKYIO 00JIaCTH JKU3HEICATCIILHOCTH,

yMETh  WHTCTPUPOBATH
MpeAMETHBIX 00JIaCTeH;

- BBIABUI'aTh HOBBIC UACH, IpEJIaraTb OpUrnHaJIbHBIC

3HaHUA N3  Pa3HbIX

IIOAXO0dbl U PCIICHUSA
M CIIOCOOHOCTH MX HCIIOJIb30BaHMS B MO3HABATEILHOMU
14 COI_[I/IaJ'IBHOI\/'I ITPAKTHUKE

3a/1a4 U3 APYrux yu4eOHBIX MPEAMETOB U 3aJa4 U3 PeallbHOM KU3HH;
BBIpA)XaTh (GOPMYJIaMH 3aBUCUMOCTH MEX/y BEIMUYMHAMU;

- YMCTb pCHIATh TCKCTOBLIC 3aJa4M PA3HbBIX THIIOB (B TOM YHCJIC Ha
I[MPOLCHTHI, JOJIM K1 4YaCTHU, HA IBUKCHHUC, pa60Ty, CTOMMOCTBH TOBapOB
W YCITyT, HaJIOTH, 33J1a4i U3 00JIaCTH yIpaBICHUS JTNIHBIMHA U
CeMEWHBIMH (PMHAHCAMU); COCTABJISTH BRIPAKECHUS, YPAaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOJIy4EHHOE pElIeHNE U OLIEHUBATh MPaBIONOJ00HOCTh PE3YyIbTATOB;
- YMETb ONEpUPOBATH MOHATHAMU: CpeAHee apumeTrieckoe,
MeIuaHa, HauOoJbIliee M HAaMMEHBIIIee 3HAYEHNUs, pa3Max, IUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHHE YUCIOBOr0 Ha0Opa; yMeTh U3BJIEKATh,
WHTEPIPETHPOBATh MHPOPMAITHIO, TIPEJCTABICHHYIO B Ta0IMIIaX, HA
muarpammax, rpagukax, OTpaXarolyro CBOHCTBA PeaIbHBIX
MMPOLECCCOB U ﬂBHeHHﬁ; IpeaACTaBIATH I/IHq)OpMaIII/IIO C ITIOMOIIBIO
TabJIUI U AUarpaMM; UCCIIE0BaTh CTATUCTUYECKHUE JAHHBIE, B TOM
UKclie C MPUMEHEHUEM rpapMuecKuX METOJIOB U ANIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATUAMU: CIyYaHHBIA OMBIT U CITy4ailHOE
cOOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS; YMEHUE BBIUUCIISTD
BEPOSITHOCTH C UCIOJIb30BaHUEM TpaduUeCKUX METOJIOB; IPUMEHSTh
(bOopMyIIBI CTIOKEHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTel 1 GOPMYIIBI PU PELICHUH 33/1a4; OLIEHUBATH BEPOSTHOCTH
pealbHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMH BEIMYMHAMU;
YMEHHE MMPUBOJAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONIEPUPOBATH MOHATUAMU: TOUYKA, IPAMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIA YTOJI, CKPEIIMBAIOLINECS MIPSIMBIE,
MapajyieIbHOCTh U NEPIIEHIUKYIISIPHOCTD MPSAMBIX U TJIOCKOCTEH, YroJl
MEXy IPSMBIMHU, YTOJI MEK]Ty MPSMOU U MJIIOCKOCTBIO, YTOJI MEKITY

[JIOCKOCTAMHU, PACCTOSIHUEC OT TOYKHU 10 IJIIOCKOCTU, PACCTOAHUC




MEXIY IIPAMBIMH, pACCTOSIHUE MEXKAY INIOCKOCTAMU; YMEHHE
HCITI0JIb30BATh IIPU PCIICHHUHU 3aJa4 U3YUCHHBIC (l)aKTBI N TCOPCMbI
TUTAHUMETPUH; YMEHHUE OLICHUBAThH pa3Mepbl 00bEKTOB OKPYKAOIIETO
MUDa,

- YMCTb OIICPUPOBATH INOHATHAMMN: MHOT'OTPpaHHUK, CCUCHUC
MHOTOTpaHHHKA, KyO0, mapajuiesenume, Ipru3Ma, mipaMua, Gpurypa u
MOBEPXHOCTh BpallleHUs, IWINHAP, KOHYC, 1ap, chepa, ce4eHus
(GUTYpHI BpallleHus, INIOCKOCTh, Kacarmascs chepsl, MITHHIPA,
KOHYCA, IJ10I[aab IMOBECPXHOCTH IMMUPAMU/IbI, IPU3MbI, KOHYCA,
AJTUHIPA, TUI0MAIs chephl, 00beM KyOa, TPsSIMOYTOJIBHOTO
[apajuiesIenuIefa, IMpaMuIbl, IPU3MBL, HUIHHIpaA, KOHYyCAa, 11apa;
YMCHUC 1/1306pa>1<aTL MHOTOI'PpaHHUKH U IOBECPXHOCTU BpPAIICHUA, UX
CCUCHUSA OT PYKH, C TIOMOIIBIO YEPTCIKHBIX MHCTPYMCHTOB U
PIICKTPOHHBIX CPEACTB; YMEHHE pPaciO3HABATh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIHHBIE MHOTOIPaHHUKH;
- YMETh OTIEPHPOBATH TIOHATHIMH: JBIKEHHE B TIPOCTPAHCTBE,
10I00HBIE (PUTYPHI B TIPOCTPAHCTBE; HCIIOJIB30BATh OTHOIIICHHUE
MJI01aJICH TOBEPXHOCTEH M 00BEMOB TIOIOOHBIX GUTYD TPU PEIICHUN
3ajay;

- YMETh BBIYUCIIATH TEOMETPUYCCKHE BEIMYMHBI (JUTHHA, YO,

U0 ab, 00BEM, IO/ TOBEPXHOCTH ), UCIIOJIB3YS H3yYCHHBIC
(OpMYIIBI B METOTBI;

- YMETh OIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHHUE, YTOJ MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh C TOMOIIBIO U3Y4CHHBIX
dbopMyn KOOPAUHATHI CEPENHBI OTPE3KA, PACCTOSTHUE MEKITY ABYMS
TOUYKAMU;

-yMeTh BBHIOUPATh MOJAXOAAIINN U3y4YeHHBIA METOT AJIsl PEeIICHUs
3a/1a4M, pacrlo3HaBaTh MaTeMaTHueckue (DakThbl 1 MaTeMaTUYEeCKHe




MOJICJIN B TIPUPOIHBIX M OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
YMEHHE MMPUBOJIUTH IPUMEPHI MATEMATHUYECKUX OTKPBITUN
[POCCHIICKOM U MUPOBOM MaTEMAaTHYECKOW HAYKH.

-YMETh OIEpUPOBATH NOHITUAMHU: OIIPEJEIIEHNE, AKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, IPU3HAK, JJOKA3aTEIbCTBO, PABHOCUJIbHBIE
(bopMyIUpOBKH; yMEHHE (POPMYIUPOBATH OOPATHOE U
IPOTHBOTIOJIOKHOE YTBEPKICHHE, TPUBOIUTH PUMEPHI U
KOHTPIIPUMEPBI, HCII0JIb30BaTh METO/I MAaTEMaTHUECKON UHIYKIUY;
IPOBOAMTD JIOKA3aTEJIbHbBIE PACCYXACHUS MIPU PELICHUN 33]1a4,
OIICHUBATh JIOTHYECKYIO TPaBUIIBHOCTh PACCyXACHMUI;

- YMETb ONEpUPOBATh MOHATUSIMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepalui HaJl MHOXKECTBAMU; YMEHHUE HCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi ONUCaHUs peaJIbHBIX IPOLIECCOB U
SIBJICHUM MPU PELIEHUH 33/1a4, B TOM YHCJIE U3 IPYTHX y4eOHBIX
MPEIMETOB;

- YMETb OIepUPOBATH MOHATHAMHU: Tpad, CBSI3HBIN rpad, AepeBo,
UK, Tpad HA MUIOCKOCTH; YMEHHE 33/1aBaTh U OMHCHIBAThH Tpadsbl
[Pa3TUYHBIMU cTIocO0aMu; UCTIOIb30BaTh Tpadbl P PELICHUN 3a/1aY;
- YMETh CBOOO/IHO ONIEPUPOBATh MOHATUSIMH: COUYETAHNUE,
MepecTaHOBKa, YUCIIO COUETaHU, YICIIO EePECTaHOBOK; OMHOM
HpioTOHA; yMEHHE IPUMEHSATH KOMOMHATOPHBIE (PAKTHI U
paccyXJIeHus Ui pelIeHUs 3a/1a4;

-yMETh ONEPUPOBATH MOHITUAMHU: HATYPAbHOE YHUCIIO, [[EI0E YUCTIO,
OCTaTOK MO MOAYIII0, PAllMOHATIBLHOE YHCIIO, UPPALIIOHATIBHOE YHCIIO,
MHO>KE€CTBA HATYPAJIbHBIX, IIENbIX, PAMOHAIBHBIX, 1€HCTBUTEIbHBIX
Yrcell; yMEHHE UCIIOJIb30BaTh MPU3HAKHU JAETMMOCTH, HAUMEHBIITUI
oOmMii AenuTenb U HauMeHbIlee o01ee KpaTHoe, anroput™ EBkimna
MpU PEIICHNH 3a]]a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMU
cHUCTeMaMH CUMCIICHMS,

- YMeTh CBOOOJIHO ONEPHPOBATH MOHATHAMMU: CTETICHb C LEJIBIM




rokaszaresieM, KOpeHb HaTypaJbHON CTEIIEHH, CTETIEHb C
[paliMoOHaIFHBIM TIOKA3aTeNIeM, CTENICHb C JICHCTBUTEIbHBIM
(BeIeCTBEHHBIM) TTIOKa3aTeseM, Jiorapu(M 4nciia, CHHYC, KOCUHYC U
TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb OTIEPHPOBATH TOHATHAMHU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHne, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUH H
HEpaBEHCTB, PABHOCHIILHOCTh YpaBHEHHI, HEPABEHCTB U CHCTEM,
parioHaNbHbIC, HPPAMOHAIBHBIC, TIOKA3aTeIbHbIC, CTETICHHEIE,
lorapupmMuUecKue, TPUrOHOMETPUIECKHE YPaBHEHNs, HEPABEHCTBA U
CHCTEMBI; YMEHHUE peIllaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MOMOIIIBIO PA3ITUYHBIX TIPUEMOB; PEIIaTh YpaBHEHUS, HEPABEHCTBA H
CHCTEMBI C TTapaMeTPOM; TIPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, X
CHCTEMBI JUTSI PEIICHUST MAaTEMaTHUECKUX 3a/1a4 U 3a7a4 U3 Pa3IHIHBIX
o0JacTell HayKu U pealibHOM KU3HH;

-yMETh CBOOOTHO OTIEPUPOBATH MOHIATUIMU: TpaPuK QYHKIINH,
oOpartHast PyHKIHS, KOMITO3UIIHS (PYHKIIUH, JIMHEHHAsS (YyHKITUSA,
KBapaTuyHas QyHKIMS, cTereHHast (YHKIIHS C LIEIbIM IOKa3aTeleM,
TpUrOHOMETpHUUEcKre (QYHKIIMHI, 0OpaTHbIE TPUTOHOMETPUYECKUE
dbyHKIMH, TOKa3aTenbHas 1 Jorapudmuyeckas GyHKIUU; yMEHUE
CTpOUTH rpaduku GyHKITUH, BBITIOJHATH MpeoOpa3oBaHus rpaduKoB
GbyHKIU];

YMEHHE HCII0JIb30BaTh rpapuku GyHKUUN 1S U3yUESHHsI POLIECCOB U
3aBUCHUMOCTEH MpU PELICHUH 33/1a4 U3 APYrUX y4eOHBIX MPEAMETOB U
13 pealibHOM KU3HU; BEIPAXKaTh (OPMYIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHITHIMH: YETHOCTh (PYHKIIUH,
MePUOTUIHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (DYHKITUH, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (HYHKIIUU, HAanOOJIbIIee U HAaUMEHBIIIee
3HaueHUs (YHKIIMM Ha TPOMEKYTKE; YMEHHE IMPOBOIUTH
nccienoBaHue QyHKIUU;




YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpaduku HyHKIUN AT pereHust
ypaBHEHMI, HEPAaBEHCTB U 33/1a4 C apaMeTpamMu; n300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHHUI,
HEPABEHCTB U UX CUCTEM;

-yMeTh CBOOOHO ONEPUPOBATH MOHATUSAMU: NIOCIIEI0BATEIbHOCTD,
aprdMeTHIECKas POTPECCHsl, TEOMETPUIECKasi IPOTPECCHs,
0eCKOHEUHO yObIBarolIasi reoMeTpuyecKasi IpoTrpeccusi; yMeHue
3a/1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOUIBIO
[PEKYPPEHTHBIX (pOpMyT;

- YMETb ONIEPUPOBATh MOHATUSAMU: HENPEPBHIBHOCTH (PYHKIINH,
ACUMITOTHI rpaduka GyHKINU, IepBast U BTOpast IPOU3BOIHAS
(GyHKIMH, TEOMETPUYECKUN U (PU3NYECKUIN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, onpeAeeHHbI HHTETpall; yMEHNE HaX0UTh
ACUMITOTHI rpaduka GyHKIMH;, YMEHHE BHIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMU (QYHKLUH, HAXOUTh
ypaBHEHHUE KacaTeabHON K rpaduKy QyHKIUH,

YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEA0BAHUS (PYHKIIUH,
TUI HAXOXKICHHS HAMITYYILIErO PEIICHUS B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAIBHO-3KOHOMUYECKUX U (PU3UYECKUX 3aJauax, AJs
OIpeIeIeHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOLIAAN U 00beMbl
(Guryp c NoMouIb0 HHTErpaja; NIPUBOAUTH IPUMEPHI
MaTEeMaTU4ECKOTO MOJIEIMPOBAHUS C HOMOIBIO AU hepeHuaTIbHbIX
YpaBHEHUH;

- YMETb ONIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YUCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apTYMEHT
KOMIUIEKCHOTO YHcia, (opMa 3auch KOMIUIEKCHBIX YUCeN
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanyeckas); yMeTh
POM3BOIUTH apU(PMETHUECKHE IEHCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMU;
[IPUBOIUTH IIPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCET;

- YMCTb CBO6OI[HO ONICpUPOBATH NOHATUAMU: CPCAHEC

10



apupMeTHIeCcKOe, MeIiaHa, HanOoJbIllIee U HAaNMEHbIIIee 3HAUCHUS,
[pa3max, JUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHUE VISl OIIUCAHUS
YUCIIOBBIX JAHHBIX; YMEHHUE MCCIIEI0OBATh CTATUCTUYECKUE JaHHBIE, B
TOM YHCJIE C IPUMEHEHHEM IrpapuIecKuX METOIOB U AIIEKTPOHHBIX
CpeACTB; TpadUeCKH UCCIEI0BATh COBMECTHBIC HAOMIOACHHUS C
[IOMOILBIO JUarpaMM PacCeUBaHUs U JUHEHHOMN PErpeccuy;

- YMETb HaXOJIUTh BEPOSATHOCTH COOBITHI ¢ NCIOIb30BaHUEM
rpaduuecKkux METOA0B; MPUMEHSTH ISl pelIeHus 3a1a4 GopMyIIbl
CJIOKEHHS] 1 YMHOXKEHUS BEPOSATHOCTEN, GOPMYITy MOITHOMN
BEPOSITHOCTH, (hopmyny bepHynnu, komOuHaTopHbIE (PaKTHI U
(bopMyJIbl; OLIEHUBATH BEPOSTHOCTU PEATBLHBIX COOBITUI; yMEHUE
ONEPUPOBATH MTOHATUAMH: CIydaliHasi BEJITMYMHA, paCIpe/ICICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OXKUIAAHUE, TUCIIEPCUS U
CTaH/JapPTHOE OTKJIIOHEHHE CIy4alHOW BEIMYMHBI, QYHKIIMH
[pacpenesIeHus U INIOTHOCTH PABHOMEPHOTO, MIOKA3aTEIBLHOTO U
HOPMaJIbHOTO pAaclpeIesICHUI; YMEHHUE HCIO0JIb30BaTh CBOMCTBA
MN3YYECHHBIX PACIPENCICHUN JUIsl pELICHMS 3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIIMX YUCEIl, METOIbl BEBIOOPOYHBIX
MCCIICJOBAaHN; YMEHHE IPUBOJAUTD IPUMEPHI ITPOSBICHUS 3aKOHA
0O0JIBIINX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX ABICHUSAX;

- yMeTb CBOOOJIHO ONEPUPOBATH IOHATUAMM: TOUKA, NIpsMas,
[JIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUHI YTOJ1, IBYTPaHHBIN
YTOJ1, TPEXTPaHHBINA YroJl, NEPECEKAIOINECs, TapaJlIeIbHbIE U
CKpEILMBAIOIIKECS IPSIMbIE, TIAPAJLIEIBHOCTD U IEPIEHAUKYISIPHOCTD
PSIMBIX U IJIOCKOCTEH, YTOJI MEXAY NPSAMBIMH, YTOJI MEXKIY NPIMOMN
1 IUIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU; YMEHUE MCIOJIb30BaTh IPU
peLIeHNH 3a/1a4y U3y4eHHbIEe (DaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MHUpE;yMEHHUE
OIIEpUPOBATH NOHITUSIMHU: MHOTOT'PAHHHUK, CEUEHUE MHOTOIPAHHHUKA,
paBUJIbHBIN MHOTOTPaHHUK, IPU3Ma, IUpamMuia, Gurypa u
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MOBEPXHOCTh BpAIlCHUs, IIWIIMHIP, KOHYC, map, chepa, pa3BepTka
MOBEPXHOCTH, CCUCHUS KOHYCA M [IJIUHAPA, TAPAIUICTbHBIC OCH WIH
OCHOBAHHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromascs chepsl,
[WIHH]IPA, KOHYCa; YMEHHUE CTPOUThH CCUCHUE MHOTOTPAHHHUKA,
M300pakaTh MHOTOTPAHHUKH, (DUTYPHI ¥ TIOBEPXHOCTH BPAIICHHSI, UX
CCYCHUS, B TOM YHCJIC C IIOMOIIBIO YJICKTPOHHBIX CPEACTB; YMCHHE
MPUMEHSITh CBOHCTBA TEOMETPUICCKIX (DUTYP, CAMOCTOSTEIHHO
(GopMyITUPOBATH OTPEICIICHUS N3ydaeMbIX (PUTYp, BBIIBUTATH
TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX TEOMETPHUICECKUX (puUryp,
000CHOBBIBATH WJIH ONPOBEPTaTh MX; YMEHUE TIPOBOJIUTH
KJIaCCH(UKAINIO QUTYP 110 PA3THYHBIM MTPU3HAKAM, BBITTOTHSTH
HE0OX0TUMBIC JOTIOJTHUTETBHBIE TIOCTPOCHHUS;

-yMeTh CBOOOHO OIEPUPOBATH TOHATHSAMU: TUIOIMIAL GUTYPHI, 00beM
GUTYpHI, BEIMYUHA YTJIa, PACCTOSTHHE OT TOYKH JIO0 TIOCKOCTH,
[pacCTOSTHHE MEXTY MPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMH,
TuIoIaab chepbl, IIOMIAh MOBEPXHOCTH MTUPAMHUIBI, IPU3MBI,
KOHYCa, IMINHAPA, 00BEM Ky0Oa, IPSMOYTOJIBHOTO Mapajuiesienurea,
MUpPaMUJIbI, TPU3MBI, IWIMHPA, KOHYCa, [apa; YMEHHE HaXOIUTh
OTHOIIIEHHE 0OBEMOB IMOJJOOHBIX PUTYD;

- yMeTh CBOOOJIHO OTIEPUPOBATH TIOHSATHSIMHU: JIBIIKCHHE,
napajieNIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue M0A00us, 10J00HBIE (PUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIC U TIOJJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIC,
HCKYCCTBE, aPXUTEKTYPE; YMEHHUE UCII0JIb30BaTh TEOMETPUICCKUE
OTHOIICHHS, HAXOIUTh T€OMETPUUYCCKUEC BEIIMYUHBI (IJTUHA, YTrOJ,
UI0111a/1b, 00BEM) TIPU PEIICHUH 3314 U3 APYTHX YIeOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HH;

- YMETh CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOPA,

CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA HA YHUCJIO, PA3JIOKCHUC
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BEKTOpa 110 0a3uCy, CKaJsipHOE MPOU3BEICHHUE, BEKTOPHOE
[IPOU3BEICHNUE, YTOJI MEKY BEKTOPAMH; YMEHHUE HUCII0JIb30BATh
BEKTOPHBIN M KOOPJAMHATHBINA METOJI AJISl PELLIEHHUS] T€OMETPUUECKUX
3a71a4 ¥ 33/1a4 JPYruX y4eOHBIX MPEIMETOB; OTIEPHPOBATH
NOHATUSIMU: MaTpuIia 2X2 1 3x3, onpeaeauTesnb MaTpULbl,
FEOMETPUYECKUM CMBICIT OTIPEAEIUTENS;

- YMETb MOJIEIMPOBATh pealIbHbIE CUTYallUU Ha SI3bIKE MAaTEMaTHUKH;
COCTAaBJIAATh BBIPAXKECHUS, YPAaBHEHNUS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 3a]1a4M, UCCIIEI0BATh MOCTPOSHHbBIE MOJIENN C
MCII0JIb30BaHUEM ammapara anreOpbl, HHTEpIPETUPOBATH MOTyUEHHBIN
[pe3yNIbTaT; CTPOUTH MaTEMaTUYECKHE MOJIENIN C TIOMOIIBIO
FEOMETPUYECKUX MOHITUN U BEJINYMH, PEIIaTh CBA3AHHbBIE C HUMU
[PAKTHUYECKHE 3a]Ia4M; COCTABIISTH BEPOSITHOCTHYIO MOJEIH U
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3ylbTaT; pelaTh IpUKIaTHbIe
3aJauy CpeICTBAMU MaTEMaTHUECKOT0 aHaJIu3a, B TOM YHCIIe
COLIMAJIbHO-9KOHOMHMYECKOTO ¥ (PU3UYECKOTO XapaKTepa;

- YMEHHE BBIOUPAThH MOAXOIAUINN METO ISl pEIICHUs 3a/1a4H;
MOHMMAaHHE 3HAYUMOCTH MaTEeMAaTUKH B U3YUEHHUH MTPUPOJHBIX U
0OLIECTBEHHBIX MPOLIECCOB U SIBICHUN; yMEHUE PacllO3HABATh
[POSBIICHUE 3aKOHOB MaTeMaTHKU B UCKYCCTBE, YMEHHE IIPUBOIUTH
MPUMEPHl MATEMATUUECKUX OTKPBITHUH POCCUIICKOW U MUPOBO
MaTeMaTHYeCKON HayKu

OK 02 HMcnoap30BaTh
COBpPEMEHHBIC CPE/ICTBA
[MOKMCKa, aHAJIM3a U
WHTEpIpETAIluN
MH(bOpMAaIUH, U
H(OpPMaMOHHBIE
TEXHOJOTUU ISt

BBIIIOJIHCHUSA 3a1a4

B 006s1acTH IGHHOCTH Hay4YHOTO TO3HAHUS:
-C()OPMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HAayKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA
nMangore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHpE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM M YHMTATEIbCKOM]

- YMETh OIEPHPOBATH byHKIMS,
nokaszateiabHass (QYHKIUS, CTeleHHas (QYyHKIUs, JorapupmMuyueckasy
byHKIMSI, TpUTOHOMETpUYeckne (YHKIUH, oOpaTHble (YHKIUY;
YMEHUE CTPOWTh TpaduKd HU3YyYCHHBIX (YHKIMHA, HUCIOJIb30BaTH)
rpaduky Mpu U3y4EeHUH MPOIECCOB U 3aBUCHUMOCTEH, MPU pElIeHUH|
3a/a4 U3 APYrux y4eOHBIX MPEAMETOB M 3a7ay U3 PeajbHOU JKU3HH,
BBIpXKATh POPMYITaMH 3aBUCUMOCTU MEXK/Iy BETUUMHAMY,

HNOHATHUAMMA:  pallMOHAJIbHAA

KYJIbTYPBlI KaK CpCACTBa B3aUMO/ICHCTBUS MCKIY|

- YMCTb OIICPpHUPOBATDL TMMOHATHAMHU: TOXKIACCTBO, TOXKICCTBCHHOC
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podeccnoHaIbHON
eI TEIbHOCTH

JIIOJbMH U [TIO3HAHUS MUDA;

- OCO3HAaHUE IICHHOCTM HAy4YHOH JEATEIbHOCTH,
FOTOBHOCTD OCYLIECTBJIATh
MCCIIEA0BATENBCKYIO AEATENBHOCT UHANBUAYAIBHO U
B IpYIIIIE.

Onnagenue YHUBEPCAIHHBIMU y4eOHBIMUY]
M03HABATEIBHBIMU JICHCTBUSMHU:

B) paboTa ¢ uH(popMalue:

- BIIQJCTh HABBIKAMHU IIOJIyUYCHUS HWHPOpPMAIUU W3
MCTOYHUKOB  Pa3HBIX  THIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISITh TOMCK, aHAIM3, CHCTEMATH3AlUI0 U
WHTEPIPETAIINI0 HHPOPMAIIUH Pa3MYHbIX BHUIOB W
dhopm mpecTaBIeHNUS,
- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (POpMaTax ¢ y4eTOM
HazHA4YeHUST HWHGOpMAIMA ¥ 1EJIEBOW ayJAUTOPHH,
BHIOMpas ONTUMAJbHYIO (HOpMYy TIPEACTABICHHUS M|
BH3YaJTH3allHH;

- OIICHUBATh
nHpopMaluu, ee

MOPAJIBHO-OTUYCCKHUM HOPpMaMm;,

AOCTOBEPHOCTD,
COOTBETCTBHEC

JJETUTUMHOCTD
IMIpaBOBbBIM u

- HCIIOJIb30BAaTb CpCACTBA I/IH(bOpMaHI/IOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B pE€UICHUY]
KOT'HUTHUBHBIX, KOMMYHHUKAaTUBHBIX 14|

OpraHM3alMOHHBIX 33/1a4 C COOI0ICHNEM TpeOOBaHH]
PrOHOMHUKH, 0e30macHoCTH,
pecypcocOepekeHus, IPaBOBBIX M ITUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

- BJIAaJETh HAaBBIKAMH pACMO3HABAHUS U 3alIUTHI
nHbopManuy,  HWHGPOPMAIMOHHON  0e3011acCHOCTH
ITMYHOCTH

TCXHHUKHU T'NTUCHBI,

IIPOEKTHYIO H|pALlMOHAJIbHBIE,

npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpPaBHEHUH W]
HCPAaBCHCTB, PABHOCHUJIbBHOCTb ypaBHeHI/IfI, HCPAaBCHCTB M CHCTCM,
HppaluOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(l)MI/ILICCKI/Ie, TPUTOHOMETPUUCCKUC YPAaBHCHUA, HCPABCHCTBA U
CUCTCMBbI; YMCTb pCIIaTb YPaBHCHHA, HCPABCHCTBA MW CHUCTCMBI (|
[MOMOIIBIO PA3JIMYHBIX IMPUCMOB; PCIIAThL YPAaBHCHHA, HCPABCHCTBA M
CUCTCMBI C IapaMCTPOM; IMPHUMCHATH YpPaBHCHHUSA, HCPABCHCTBA, HX
CHUCTCMBI JJId pCHICHUA MATECMATHYCCKUX 3a4a4 U 3a/1a4 U3 Pa3JINIHBIX]
00JacTell HayKH U pealibHOM KU3HH;

YMETh
napannenLHHﬁ IEPEHOC, CUMMETPUA Ha IMMJIIOCKOCTU U B ITPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MOA00Us, MOJAOOHBIE (UTYPHI; YMETh

[pacro3HaBaTh paBHbIE U MOJI0OHBIE (UTYPHI, B TOM YHCIIE€ B IPUPO/IE,

CBOOOHO

OIICpUpPOBATH IIOHATUAMU: JABHMKCHUC,

HCKYCCTBE, AapXUTCKTYpPC, VYMCTb HCIIOJb30BaTh TI'COMCTPHYCCKUC
OTHOIICHUSI, HAaXOAWTh T'E€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yrod,
MJI0Maas, O0bEM) MpH PEIICHWH 3a7ad W3 JPYyrux y4eOHBIX

MPEIMETOB U U3 PEAIbHOM JKU3HU
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OK 03 [InanupoBaTh U
[peaan30BBIBATH
COOCTBEHHOE
podeccuoHabHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PEIPUHIMATEIHCKYIO
NeATebHOCTD B
pohecCuoHATBHOM
cdepe, UCTI0JIb30BaATh
3HAHUS [0 PUHAHCOBOM
rpPaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:
--  cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MOBEICHUS,

- CHOCOOHOCTH OIICHWBATh CUTYAIlMI0 W TIPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUCHTUPYACh Ha MOPAJIHHO-
HPABCTBEHHBIC HOPMBI U IIECHHOCTH;
- OCO3HaHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM H
(W) ApyruM djeHaM CEMbH, CO3JIaHWI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEW CEeMENHOM

PKU3HU B COOTBCTCTBHMU C TpaauluiMH HapOIO0B

Poccuu;

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU PETYIATHBHBIMHY
MEVCTBUSIMU:

a) caMOOpTraHu3aIns:

- CaMOCTOSATCIIBHO OCYIICCTBJIATH IMO3HABATCIIBHYIO)

NeSITebHOCTh, BBISIBIIATH MPOOJIEMBI, CTaBHTh H
hopmMyIupOBaTh

00pa3oBaTebHOI

COOCTBEHHEBIE 3aJa4u B

JACATCIBbHOCTHU u KHN3HCHHBIX|
CUTYyaALHAX,
- CaMOCTOATCIIBHO COCTaBJIATb

HUMCIOIIUXCA

IUIaH  pelIeHHUs
MpoOieMbl € y4eToM PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

- 1aBaTh OLICHKY HOBBIM CUTYAIIHIM;

CcrocoOCTBOBAaTh  ()OPMUPOBAHUIO U  MPOSBICHUIO
[IMPOKOM HJpYAMLIMKM B pasHbIX 00JacTAX 3HAHUH,
[MOCTOSIHHO TMOBBIIATh CBOM 00pa3oBaTeNbHBI U

KYJIbTYpPHBIN YPOBEHbD;

- YMCTb OIICPHUPOBATH MOHATUAMU: PAIUOHAIBHBIC, UPppAlHOHAJILHBIC,

I1OKa3aTCIIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘ICCKI/Ie,

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETh
MHOTOTpaHHHKA, Ky0, mapajuiesienure T, mpu3ma, mupamuaa, Gpurypa u

OIICpUPOBATH IIOHATUAMMU . MHOI'OrpaHHUK, CCUCHUC
MOBEPXHOCTh BpAICHUS, IMJIUHIP, KOHYC, map, cdepa, cedeHus
Gurypsl BpalieHus, TUIOCKOCTh, Kacaromasics cdepsl, THIHHJpA,
KOHYCa, IUIOIaJAb IIOBECPXHOCTH [MMHUPaMUIbI, KOHYCa,
MAJTUHIpPA, TUIOMAans  chepsl, KyOa,
[apajuieNienunesa, MUpaMuabl, IPU3MBI, HWINHIpa, KOHyca, IIapa;

YMCHUC 1/1306pa>1<aTb MHOT'OT'PAaHHUKH W IMMOBEPXHOCTU BPAIICHHUA, HUX

IIPU3MBI,

00beM HPSIMOYTOJIBHOTO

CEYCHHUS OT PYKH, C TIOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB W
CPEICTB; yMETh
MPOCTPAHCTBE; YMETh PACMO3HABATH NMPABHIIbHBIE MHOTOTPAaHHHKH;
- yMeThb NpsIMOYTOJIbHAs ~ CUCTEMA)
KOOpJIMHAT, TOYKH, BEKTOp, KOOPIMHATBHI BEKTOPA,
CKaJs[pHOE MPOU3BEACHUE, YTOJ MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,

DJICKTPOHHBIX pacrio3HaBaTb CUMMCTPHIO B

OIICpUpOBaThL IMOHATHUAMMU:

KOOpAWHATHI

[POU3BEICHNE BEKTOPA HA YHCJIO; HAXOJUTh C MOMOIIBI0 M3YUYEHHBIX
dbopMyn KOOPAMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXIY JBYMS
TOUYKAMU

0) CaMOKOHTPOJIb:
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HCII0JIb30BATh peduexcun IS OLECHKH

CHTYalllH, BHIOOpa BEPHOTO PEILICHHS;

IIPUEMBI

- yMeThb OLEHUBaTh pPHUCKU U CBOEBPEMEHHO)
[IPUHUMATh PEIIECHUS N0 UX CHUKEHUIO;
B) SMOLIMOHAJIBHBIM ~ MHTEIJIEKT, IpeIoJiaratonui

c(hOpMHUPOBAHHOCTE:
BHYTPEHHEN MOTHBAILMH, BKIFOYAKOLIEH CTPEMIICHHUE K|
NTOCTH)KEHUIO  LIEeJIN ycIexy,

MHUIIUATUBHOCTb, YMCHHUC I[GflCTBOB&TL, nucxoasa U3

u ONITUMU3M,
CBOMX BO3MO>KHOCTEH;
- OMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCThL MHOHHUMATH
SMOIIMOHAIIBHOE COCTOSIHUE JPYTMX, YYUTHIBATH €TI0
MPU OCYIIECTBIICHUH KOMMYHHUKAIIMH, CITIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COIIMAJBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH

BBEICTpAMBATh OTHOWICHHS C JAPYIMMH JIFOJBMH,
3a00TUTHCS, TPOSIBIATH HMHTEPEC W pa3pemaTh
KOH(JIHKTHI

OK 04 3¢ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaH1e

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO;
-OBJIQJICHUE HaBBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKOM,
[MPOCKTHOMN M COLIMAJILHOM JCSTEIHHOCTH;
OBnaseHue yHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMMY]
MENCTBUSIMU:

0) coBMeCTHas ACATEIBHOCTD:

- [OHUMAaThb U  UCIHOJb30BaTh MPEUMYIIECTBA
KOMaHTHOW U WHIMBUIyaTbHOU paboTHI;
- TOpUHUMAaTh UEIHM COBMECTHOW JI€ATEIbHOCTH,

OpPraHHU30BbBIBATH U KOOPAUHHUPOBATH JICHCTBUS TI0 €€

COCTaBJIATH IJ1aH

- YMETh OIEpPUPOBATh TMOHATHAMH: CIYYAHHBIA OIBIT M CIIydailHOE
COOBITHE, BEPOATHOCTH CIIYYalHOTO COOBITHUS; YMETh BBIYHUCIATH
BEPOSTHOCTh C HCIIOJB30BaHHEM IpaUUECKUX METOJOB; NPUMCHSTH
(bOpMYIIBI CIIOXKEHUS W YMHOXEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIC
dakTel 1 QOopMyNBI TpPHU pEIICHUH 3a]ad; OLEHHBATh BEPOSTHOCTHU
peabHbIX COOBITHIA; 3HAKOMCTBO CO CIIydalHBIMH BEIMYMHAMU,
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B
MIPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX,

- yMeTh CBOOOJHO OMNEpPUPOBATh TMOHATUSMU: CTENEHb C IIENbIM|
KOpEHb CTEIIEHW, CTENeHb ¢
C  JIeHCTBUTEIHHBLIM

I1OKa3aTCJICM,
pPalOHAJIbHBIM

HaTypajabHON

II0Ka3aTcCjieM, CTCIICHDb

TOCTUKECHUIO: JIENCTBUI,

(BeH_[eCTBeHHLIM) II0Ka3aTcCjieM, JIOFapI/I(bM quciia, CHHYC, KOCUHYC U
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pacrpeiiensiTb PoJid C y4ETOM MHEHHM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOM paboThI;
- KOOPAMHUPOBATh W BBHINOJHATH PabOTy B YCIOBHSIX

pealbHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBHS,
- OCYIUIECTBJATH  IO3UTUBHOE  CTPATETHMYECKOE

[MOBE/ICHNE B PA3JIMYHBIX CUTYAIUSAX, TPOSIBIISITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATUBHBIM.
OBnaneHue YHUBEPCATHHBIMHU PEryISITUBHBIMU
IEHCTBUSMU:

) MpUHSITHE ce0s U IPYTUX JIOJICH:

- TMPUHUMAaTh MOTHUBBI U apTyMEHTHI JIPYTUX JIOJIEH
[PU aHAIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- TIPU3HABaTh CBOE MPABO M MPABO JAPYTUX JIOJACH HA
OIITNOKHU;

- pa3BHUBaTh CIIOCOOHOCTH MOHMMATh MHP C MO3UIUY]

NPyroro 4enoBeKa

TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA;
- YMETb CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TpaduK (YHKIUH,
oOpatHast QYHKIHS, KOMIO3MIMA (YHKUWH, JUHEWHas QYHKIMS,
KBaJpaTHUHas (QYHKIHS, CTeTleHHas (PyHKIHS C IEIbIM TOKa3aTeleM,
TPUTOHOMETpHUYECKHEe (YHKIHMU, OOpaTHbIE TPUTOHOMETPUIECKUE
(GyHKUMM, TOKa3aTenbHass M Jorapudmuyeckas (QyHKUUU; YMETh
CTpouTh Tpaduku (YHKIMH, BBIIOJHATH NMpeoOpazoBaHus rpadukoB
yHKIHMi;

- YMETh MCTI0JIb30BaTh I'pauku QYHKUUN ISl U3Y4YEHUS TPOLIECCOB U
3aBUCHUMOCTEH MPH PELIeHUH 3a/1a4 U3 JAPYruX y4eOHbIX MPEIMETOB U
U3 peaJbHOW JKU3HM; BbIpaXaTb (GOpMyJTaMu 3aBUCUMOCTH MEXITY]
BEITMYNHAMU;
- CBOOOJHO  OIEpUPOBATH

IIOHATUSMU YETHOCTH

byHKIINHA,
MEPHOTUIHOCTD (DYHKIIHH, OTPAHUICHHOCTH ()YHKITUH, MOHOTOHHOCTH
GYHKIIUK, SKCTpeMyM (YHKIUH,
3HaueHUs (YHKIIMHM Ha MPOMEXYTKE; YMETh MPOBOJIUThH UCCIIEJOBAHHE
byHKIUY,

- YMETh HCHOJB30BaTh CBOWCTBA U TpaduKu (PYHKIMNA A pEIICHUS
yYpaBHEHUI, HEpPaBEHCTB W 3a/ady C MapaMeTpamu; H300paxarb Ha|
KOOPJIMHATHOMN pelieHul  ypaBHEHUM,
HEPABEHCTB U UX CUCTEM

HauOoJblllee W HaWMEHBIIEE

IIJIOCKOCTHU MHOXXCCTBaA

OK 05 OcyiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIUIO HA
rOCYJapCTBEHHOM $I3bIKE
Poccuiickont Deneparuu
C Y4eTOM OCOOEHHOCTEMH
COIIMATIBLHOTO U
KYJIbTYPHOI'O KOHTEKCTa

B 001acTH 3CTETUYECKOTO BOCITUTAHHUS:

- O9CTCTHYCCKOC OTHOLUICHHUC K MHUDPY, BKIIHOYA

DCTETUKY  ObITa, HAaydyHOTO U
TBOpPUYECTBA, CIOpTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHUIA;

CIIOCOOHOCTH BOCIHIpUHUMATL PA3JIMYHBIC BU/IBI
HMCKYCCTBA, TpaAuIUU U TBOPUYCCTBO CBOCTO U APYIrHX

HapOdO0B, OINYHIaTb 3SMOLUOHAJIBHOC BO3/ICHICTBUE

- YMETb OIEpUpOBaTh MOHATUSMU: CpeAHee apupMeTHUecKoe,
MearaHa, HauOoJiplliee M HaUMEHbIlIee 3HAUCHHUs, pa3Max, TUCIepCus,

TCXHUYCCKOI'OICTAHAAPTHOC OTKIIOHCHHUEC YHCJIOBOI'O Ha60pa; YMCHHUEC HU3BJICKATD,

WHTEPIPETUPOBATh HHPOPMAIIUIO, MPEACTABICHHYI0 B Ta0NIWIax, Ha
muarpammax, rpadukax,  OTPa)KaoUIyIo peaIbHBIX
MPOIIECCOB U SBIEHUH; MPEICTaBIATh HHGOPMAIMIO C TMOMOIIBIO
TaOMUIl U JAUarpaMM; HCCIEAOBAaTh CTATUCTUYECKHE JaHHBIE, B TOM|
4HCclie C TPUMEHEHHEM TrpapuuecKuX METOJOB M JJIEKTPOHHBIX|

CBOMCTBA

MCKYCCTBA,

CPENCTB;
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- yOeXIEHHOCTh B 3HAUYMMOCTH JUISI JIMYHOCTH H
00IIleCTBa OTEYECTBEHHOIO U MHPOBOIO HCKYCCTBA,
DTHUYECKUX KYJIbTYPHBIX TPaJAULMUA M HApOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDQ)KCHHMIO B Pa3HbIX BUAAX
CKYCCTBA, Ka4eCTBA

TBOPYECKOM JIMYHOCTH;

CTPEMJICHUE  TIPOSIBISATH
OBnajgeHue YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMHU
TTeHCTBUSIMU:

a) oOIIeHue:

- OCYIIECTBIIATH KOMMYHHKAllUM BO BceX cdepax
PKU3HU,

- pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIICHMUS,
MOHUMAaTh 3HAYCHHUE COIMAaILHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKH KOH(QIMKTHBIX CUTYyaIlHi]
1 CMsITYaTh KOH(DIUKTHI;

- Pa3BEpPHYTO M JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHMUS

C MCIIOJIb30BAHUEM SA3BIKOBBIX CPEACTB

YMCEThb OIICpUPOBATH IOHATHAMHU: TOYKaA, IIpsAMasa, IIJIOCKOCTD,

[IPOCTPAHCTBO, JABYIPaHHBIM  yrod,

[MapalJICJIbHOCTD U NCPICHAUKYIIAPHOCTD IPAMBIX U HJ'IOCKOCTGI;'I, yYroJji

CKpEIIMBAIOIIUECS IPsIMBIE,

MEXY IPSIMBIMH, YrOJI MEXAY NPSAMON U IIOCKOCTBIO, YTOJ MEKIY]|
MUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, DPACCTOSHHE
Me)KI[y HpﬂMLIMI/I, paCCTOﬂHI/Ie Me>1<11y IIJIOCKOCTSAMU,

- YMEThb HCHOJb30BaTh NpPHU PEUICHUM 3a7ad HU3Y4YEHHbIE (AKTHI U
00BEKTOB

TEOpPEMBl IUIAHHUMETPUHU; YMEHHUE OLICHUBATh pa3Mephl

OKPYKAaIOIIET0 MUpa

OK 06 IIposBasiTh
pa)KJaHCKO-
[MaTPUOTHUECKYIO
[TO3UIUIO,
NTEeMOHCTPUPOBATh
OCO3HAHHOE MOBEACHUE
Ha OCHOBE
TPaIULIMOHHBIX
[POCCUHCKHUX JYyXOBHO-
HPaBCTBEHHBIX
[IEHHOCTEM, B TOM YHCIIE C

YI4C€TOM I'apMOHH3allUn

00yJaroIMMuUCs POCCHUICKOI

OCO3HAaHHC
ran(HaHCKOﬁ UACHTUYHOCTH,
- LCJICHAIIPABJICHHOC Pa3BUTUC BHYTpeHHCﬁ IIO3UIIHUH

JINYHOCTH  HA  OCHOBE  JIyXOBHO-HPaBCTBCHHBIX|
[IeHHOCTeH  HaponoB  Poccuiickoit ~ ®enepanuu,
MCTOPUUECKUX " HallUOHAJIbHO-KYJIbTYPHBIX
Tpaauiuii, (OPMHPOBAHHE CHUCTEMBl 3HAYUMBIX|
[ICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHPOBO33pPEHHUS,
[PaBOCO3HAHMUS, 9KOJIOTUYECKOM KYJBTYPBI,

CITOCOOHOCTU CTaBHTh oejim U CTPOUTH KU3HCHHBIC

- YMETb ONIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJSIPHOE IIPOU3BEIICHUE, YTOJI MEXKIY BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BE/ICHNE BEKTOPA HA YNCJIO; HAXOAUThH C IIOMOIIBIO U3yYCHHBIX
(bopMyI1 KOOPJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKTY IBYMSI
TOYKaMU;

-yMETb BBIOMPATh NOIXOAALINHI H3yYEHHBIH METOJT 11l peIlieHUs
3a[a4u, paclo3HaBaTh MareMaTuyeckue (PakThl U MaTeMaTHUECKUe
MO/JIENIN B IPUPOIHBIX U OOLIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHUE IPUBOAUTH IIPUMEPLI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMAaTUYECKON HAYKHU.

I1JIaHBbI,

- YMCTLH OIICpHUPOBATH TOHATUAMU: CJ'Iy‘I&ﬁHBIﬁ OIIBIT U cnyqaﬁHoe
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MEKHALIMOHAJIbHBIX U
MEKPEITUTHO3HBIX
OTHOILLEHUW, IPUMEHSATh
CTaHIApThI
AQHTUKOPPYILIHOHHOTO
[TOBEICHUS

B yacTu rpakJ1aHCKOro BOCIIUTAHMUSL:

- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TIpaB H
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U TIPABOTIOPSIKA;

- NOpUHATHE  TPAJAUIHUOHHBIX  HAIMOHAIBHBIX,

00I11eYeTOBEYECKIX I'YMaHHCTHYECKUX T

TEMOKPATUYECKUX [IEHHOCTEH;
- TOTOBHOCTH MIPOTHBOCTOSITH UJICOJIOTUH
DKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHooouu,
TUCKPUMUHAIIMK 110 COIMAIBHBIM, PEIMTHO3HBIM,
[PAcOBBIM, HAITMOHAJILHBIM TTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIHLHOCTh B
WHTEepecax TpakJaHCKOTO OOIEecTBa, y4acTBOBATHh B
caMOYIpPaBJICHUN B 00111€00pa30BaTEIHLHON
OpraHU3aIuy U IETCKO-FOHOIIIECKUX OPTaHU3aIUsX;
- YMEHHME B3aUMOJEWCTBOBaTh C COLMAIBHBIMU
MHCTUTYTAMH B COOTBETCTBMU C HMX (PYHKUUAMH U
Ha3HAYCHUEM;
- TOTOBHOCTb K TyMaHUTApPHOW U BOJIOHTEPCKOMU
NeSATENbHOCTH;

[MaTPUOTHYECKOTO BOCIUTAHUS:
- c(hOpMUPOBAHHOCTh POCCUHCKOW T'pakJIaHCKOU
WJICHTUYHOCTH, IATPUOTHU3MA, YBAXXEHUS K CBOEMY)
Hapo/ay, YyBCTBa OTBETCTBEHHOCTH nepen Poaunoi,
FOpJIOCTH 3a CBOW Kpail, cBO0 PoauHy, CBOH S3bIK U]
KYJIbTYpY, MPOIILIOE u HaCTosIIIee
MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

- 1ICHHOCTHO€ OTHOUIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U MIPUPOIHOMY]
HacleAulo, MNaMATHUKaM, TpaJulMsIM  HapoJOB

cOOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; YMETh BBIYUCIATH)
BEPOSATHOCTH C HCIIOJIb30BAaHHEM TpaUYecKHX METOJOB; MPUMEHSTH
(GOopMyJIbl CIIOKEHUSI U YMHOKEHUSI BEPOSITHOCTEM, KOMOMHATOPHBIE
dakTel ¥ GOpPMYNBI MpPH pEIICHHH 3ajad; OLEHHUBATH BEPOSTHOCTH
[pEIbHBIX COOBITHM; 3HAKOMCTBO CO CIy4ailHBIMM BEJIUYMHAMU;
YMEHHME MPUBOIAUTH MPUMEPHI MPOSABIICHUS 3aKOHA OOJIBIIMX YHUCEI B
[IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUIX

POCCI/II/I, JocTuxkeHusM Poccuu B HAyKC, HUCKYCCTBC,
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CIIOPTE, TEXHOJIOTUAX U TPYAE;

- I/I,Z[ef/’IHaH Y6C)KZ[CHHOCTB, TOTOBHOCTH K CIIY’KCHHIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAbOy;
OCBOCHHBIC O6yanOHIHMHC$IMC)I(Hp€I[M€THBI€ IIOHATHS
11 yHUBEpCalbHbIEe yueOHbIE JEUCTBUS (PEry/IATUBHBIE,
II03HABAaTCJIbHBIC, KOMMyHI/IKaTI/IBHBIe);

- CIIOCOOHOCTh MIX MCIIOJIB30BAaHUS B MO3HABATEIHLHON

154 COIII/IaJ'IBHOI\/’I IMPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHAPOBAHUIO 171
OCYIIIECTBIICHUIO yueOHOM JIeSITeIbHOCTH,
OpraHu3aIin y4eOHOTO COTPY/ZIHUYECTBA c

neaarorn4y€CKuMHu pa6OTHI/IKaMI/I N CBCPCTHHUKAMHU, K

Y4aCTHUIO B IMOCTPOCHUU I/IH)II/IBI/I)IyaJ'IBHOI\/’I
00pa3oBaTeNIbHON TPAECKTOPHUH;
- OBJIAJICHHE HABBIKAMH YI€OHO-HCCIII0BATEIbCKOM,

[MPOEKTHOM U COI[MAJIbHOM JEATEIbHOCTH

OK 07 CoxnelicTBOBaThL
COXpaHCHHIO
OKpYKAroIleH CpeJibl,
pecypcocOepexeHHUIO,
[PUMEHSTH 3HAHUS 00
M3MCHEHHH KJIMMATa,
[IPUHIIUTIBI OSPEIKITUBOTO
[IPOU3BOJICTBA,

A HEKTUBHO JIEHCTBOBATH
B Upe3BbIUAITHBIX
CUTYaIUIX

HE TMPUHUMATh JICUCTBUS, TPUHOCAIINE BpeE]]|

OKpYKalollen cpene;
- YyMeTb  MPOTHO3UPOBATH  HEOIArOMpPUITHHIC
DKOJIOTMYECKUE  TOCHEACTBUS — NPEIIPUHUMAEMBIX

NEeNCTBUM, IPEOTBPALIATh UX;

- pacCHIMPUTh OMBIT JACSITCIBHOCTH JKOJOTHYECKOM
HaIpPaBJICHHOCTH;

- pa3pabaTbIBaTh IUIAH pElICHUs MPOOJIEMBI C yUeTOM|
aHaIH3a HMEOIIUXCS MaTepuaIbHbIX 5]
HEeMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBJIATH LI€JICHANIPABICHHBIN MOUCK MEPEHOCA
CPEICTB U CHOCOO0OB JEHCTBUS B MPO(HECCHOHATHHYIO

Cpeay;

- YMETh ONEPUPOBAThH MOHATUAMU: (DYHKIHS, HETIPEPhIBHAS (YHKITHS,
MPOM3BOJIHAS, TMEPBOOOpa3Has, OIpPENCICHHBI WHTETpall; yMETh
HAXOJIUTh TIPOW3BOJHBIC JIIEMEHTAPHBIX  (DYHKIHMHA, HCHOIB3Ys
CIpAaBOYHBIC MAaTEpUANbl, MCCICIOBaTh B MPOCTCHUIINX CIydasx|
(GYHKIIMM HA MOHOTOHHOCTh, HAXOJUTh HAMOOJBIINE U HAUMCHBIIHEC
3HaUYCHUs] ~ QYHKUMH;  CTPOUTH  Tpaduku
MCIIOJIb30BAHUEM arlllapaTa MaTeMaTUYeCKOTO aHajn3a; MPUMEHSThH

MHOT'O4JICHOB C
[IPONU3BOJHYIO IIPpHU PCIICHUHU 3ala4 Ha ABUKCHUC, PCIIATh IIPAKTHUKO
OPHUCHTHUPOBAHHLIC 3aa4YH Ha HauOOJIbIINE U HAaNMEHBIIINE 3HA4YCHMHAI,
Ha HAXOXKXACHHUC IIYTH, CKOPOCTHU U YCKOPCHUA,

YMEThb OIEPUPOBATH MOHATHSMH: JIBUJKEHHE B IIPOCTPAHCTBE,
no/l00HbIe (GUTYphl B TMPOCTPAHCTBE; HCIOJIB30BaTh OTHOLICHUE
rUIoIaiel MOBEPXHOCTEH U 00BEMOB MMOOOHBIX (UTYP MPH PELICHUY]

- YMCThb IICPCHOCUTHL 3HAHUSA B IIO3HABATCIIbBHYIO W

3a1a4;
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[PAKTUYECKYIO O0JIACTH KU3HEACATEILHOCTH; - yMETh BBIYMCIATH I'€OMETPUYECKHE BEJIWYMHBI (AJMHA, YroJ,
- mpenjaraTb HOBBIE MPOEKTHI, OICHWBATh MJEH CIUIOIAIb, O0OBEM, IUIOUIAIb IMOBEPXHOCTH), HCIOJIB3ysd H3y4CHHBIC
[MO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUUYECKOH(POPMYIIbl U METO/IbI

3HAYUMOCTH;

- JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCHUTH
KOPPEKTUBBI B NESATENBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIAM
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Taxxke  OUCUMIUIMHA UMEET 3HAYeHUEe Mpu (OPMHUPOBAHUM U PA3BUTUHU
npo(ecCUOHATBHBIX KOMITETEHIIHI:

Kon HaumenoBanmne BH/I0B NPogecCHOHAIBHOM IeATeIbHOCTH U PO ecCHOHAIBHBIX
KOMIeTeHIM i

[IK I.1. | YuTaTh 4epTeKu CpeHEN CI0KHOCTH U CIIOKHBIX CBAPHBIX METANIOKOHCTPYKIIUHI.

IK 1.2. | Ycnons3oBats KOHCTPYKTOPCKYI0, HOPMaTUBHO-TEXHUYECKYIO U ITPOU3BOICTBEHHO-

TCXHOJOTMYECCKYIO JOKYMCHTAIMIO 11O CBAPKE.

IIK 1.3. | [IpoBepsATh OCHAIIIEHHOCTh, PA0OTOCIIOCOOHOCTD, UCITPABHOCTh M OCYILECTBIIAThH
HACTPOMKY 000pyIOBaHUS ITOCTA JUI Pa3InYHBIX CIIOCOOOB CBapKH.

IIK 1.4. HOI[FOT&BJ'II/IB&TI) N IPOBEPATH CBAPOYHLIC MAaTCpPpHUAJIbl HJIA Pa3JIMYHBIX CII0CO00B

CBapKH.

IIK 1.5. | BeImoaHsaTh COOPKY M MOATOTOBKY JIEMEHTOB KOHCTPYKIIUHU IO CBAPKY.

IIK 1.6. | IIpoBOAUTH KOHTPOJIb MOATOTOBKH U COOPKU 3JIEMEHTOB KOHCTPYKIIUU O] CBApPKY.

IIK 1.7. | BeIMONHATh MpPEIBAPUTENBHBIN, COMYTCTBYIONMNA (MEXKCIOWHBIN) MOJOTpeBa
MeTasuia.

IIK 1.8. | 3ayniare U yJauaTh MOBEPXHOCTHBIE 1e()eKThl CBAPHBIX IIIBOB IIOCIIE€ CBAPKU.

IIK 1.9. | IIpoBOIUTHh KOHTPOJbL CBApHBIX COCAMHEHUN HA COOTBETCTBHE T'€OMETPHUUYECKHM
pa3Mepam, TpeOyeMbIM KOHCTPYKTOPCKOM M MPOU3BOJCTBEHHO- TEXHOJIOTHYECKOM
JOKYMEHTAIlUU 110 CBapKe.
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2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHON AMCHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI y4eOHOU padoThl

Bup yyeOHol padoThI Oobvem 6
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbl AW CIUTIIUHBI 320

B T.4.

OcHOBHOE cogepKaHue 310

BT. U..

TEOpeTuYecKoe o0ydeHue 224

MIPAKTUYECKUE 3aHATUS 25

KOHTPOJIbHBIE pabOThI 12

IIpodeccuoHAIBLHO-0PHEHTHPOBAHHOE COACPKAHUE (coaep:KaHue 49

NMPUKJIATHOTO MOYJIfA)

BT. 4..

TEOpeTuYecKoe 00ydeHue 4

MPaKTUYECKUE 3aHITHS 45

Koncyabranuu 4

NuauBuUaya bHbIH NpoeKT(da/nem) aa

IIpome:kyTouHast aTTecTanus (3K3aMeH) 6
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2.2. TemaTu4eckuii VIaH U COAEePKAHUE JUCUMIIIIMHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHoOHAIBLHO-

HaumenoBanue pa3aesioB . O0bem | ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM YacoB | KOMIETeHIHH
MOAYJb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Paszgea 1. IloBTOpeHune kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 19
Tema 1.1 Conepxkanue yaeOHOT0o MaTepuaa
Hean 1 3axaun ba3oBble 3HaHUS U yMEHHS IO MaTeMaTHKE B MPO(EecCHOHANBbHON M B MOBCEAHEBHOU
MaTeMaTHKHU NPHU JeSITENIbHOCTH.
OCBOEHUH KomOunupoBanHoe 3aHsTue 1
CHeNNaAJIbHOCTH
Tema 1.2 Conepkanue y4eOHOTO MaTepHaa
Yucia 1 BbIYUCICHHUSA. JleficTBusi C NEWCTBUTEIBHBIMU YHCIHaMH. JIeWCTBHS CO CTENMEeHSIMH, (HOPMYIIbI
Beipaxenus u COKpPAIIEHHOTO YMHOXEHHUSI.
npeodpazoBaHus KomOunupoBanHoe 3aHstue 2
OK-01, OK-02,
Tema 1.3. IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepPKaHUe (coAep:KaHue TPHKJIIATHOIO
OK-03, OK-04,
I'eomerpust Ha MO/1YJIfA)
OK-05, OK-06,
IVIOCKOCTH IIpakTH4eckoe 3aHATHE
2 OK-07
1. Boruncnenue miuomazaen miockux Guryp [IK1.2
2. PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3a/1a4 10 TEOMETPUHN Ha IJIOCKOCTH
Tema 1.4 IIpakTHYeckoe 3aHATHE
IIpouenTHbIC 3. HaxoxaeHue npocThIX IPOLEHTOB
BBLIYHCICHUS 4. BriuucieHnue npoleHTOB pa3IMuyHbIMU CIIOCOOaMHU 4
5. Beruncinenue cinoKHbIX MPOLEHTOB
6. Pemenue 3a1a4 Ha IPOLIEHTHI
Tema 1.5 IIpakTHYecKoe 3aHATHE
YpaBueHnus u 7. PellieHne IMHENHBIX, KBAJAPATHBIX, YPABHEHUN U HEPABEHCTB 2
HepaBeHCTBA 8. Pemenne qpoOHO-TMHENHHBIX, YPABHEHUI 1 HEPABEHCTB
Tema 1.6 Coneprxanue yueOHOTO MaTepuana
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CucreMsbl ypaBHeHMi 1

CriocoObl pemieHust cucrteM JMHEHHBIX ypaBHeHuMU. [lomarus: marpuma 2x2 u 3x3,

HEpPaBeHCTB onpenenutens Matpuibl. Merton I'aycca. Cuctembl HEIMHENHHBIX ypaBHEHUNH. CucTemsl 6
HEPABEHCTB
KombunupoBanHoe 3anstue
Tema 1.7 ConepxaHue yaeOHOTO MaTepralia
BxoaHo# KOHTPOJIB Brraucnenus u npeodpa3oBaHus. YpaBHEHUs M HEPABEHCTBA. [ eoMeTpus Ha TUIOCKOCTH
KonTtponsHast padora Nel 2
Paznesn 2 IlpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE 17
Tema 2.1. Conepxkanue yaeOHOTo MaTepuasa
OcHoOBHbIE IOHATHSA [Ipenmer crepeomerpun. OcCHOBHbIE TOHATUS (TOYKa, MpsMasi, IUIOCKOCTb,
cTepeoMeTpHH. npocTpancTBo). OCHOBHBIE aKCMOMBI cTepeomeTpui. [lepecekaroniuecs, mapauieibHbIe 2
PacnoJioskenne npsiMbIX | M CKpeuiuBaromuecss mnpsiMble. [Ipu3Hak M CBOWCTBO CKPELIMBAIOIIUXCS TMPSMBIX.
U IJIOCKOCTeH OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KombuampoBanHoe 3ansTrie
Tema 2.2. Copnepxanue yueOHOro Marepuasa
IHapaniaeJbHOCTH [Tapamnensubie mpsiMas ©u  TIockocTh.  Ompenenenue. [lpusnak. CoiictBa (C
NPAMBIX, IPAMOH U nokasarenbctBoM). [lapamtensubie miockoctu. Onpenenenne. [Ipusnak. CpolicTBa (¢
IUIOCKOCTH, IVIOCKOCTEH | T0OKa3aTelabCTBOM). TeTpasap M ero aneMeHThl. [lapannenenurnes M €ro 3JI€MEHTHI.
CBolicTBa MPOTHUBOMOJIOKHBIX T'paHEHd W JuaroHaieil mapamnenenunena. [loctpoenue 6 OK-01, OK-03,
ceuenuil. Perienue 3agauy. OK-04, OK-07
KomOunupoBanHoe 3anstue 1IK1.2.
Tema 2.3. Copnepxanue yueOHOro Marepualia
IlepnenauKy/IAPHOCTD [lepnennukynapusie npsmbie. [lapamiensHble NOpsMble, NEPIEHIUKYISIPHBIE K
NPSAMBIX, IPSAMON U IOCKOCTH. [Ipu3HaK NeprneHAUKYISIPHOCTH MPAMOM M IIOCKOCTU. Jl0Ka3aTenbCTBO.
IUIOCKOCTH, IIocKocTel | [lepnenaukynssp u  HakioHHas.  llepneHaukynspHele  miaockoctd.  IlpusHak
NEePHEHANKYIAPHOCTH III0CKOCTe!. JlokazaTenbeTBo.
PaccrostHus B mpocTtpaHCcTBE 2
Kom0OuHupoBaHHoe 3aHsTHE
Tema 2.4. CogepxaHnue yueOHOTO MaTepHalia
Teopema o Tpex Teopema o Tpex mnepneHaukyaspax. JlokazarenbcrBo. Yronm Mexay HOpsSMOH H
NepHeHInKyJIsapax 2

IIOCKOCTBIO. YTOII MCKIAY IIIOCKOCTAMUA
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KoMOuHupoBaHHOE 3aHITHE

Tema 2.5. IIpogeccuoHaLHO-OPHEHTHPOBAHHOE CO/ep:KaHue (coaep;kaHHe INPHUKJIAJIHOIO
IHapanuenbHsble, MOYJIsl)
neprneHInKyJIsipHbIe, IIpakTnueckoe 3aHsTHE.
CKpCIInBaOIUeCH 9 . Pemienue 3a1a4 ¢ MpUMEHEHUEM aKCHOM CTEPEOMETPUU 3
npsiMbie 10. Pemenue 3a1a4 Ha MapauieIbHOCTh B IPOCTPAHCTBE
11. Pemenue 3a1a4 Ha NEPHIEHAUKYISIPHOCTD B IPOCTPAHCTBE
Tema 2.6. Conepxkanue yueOHOTo MaTepuaa
Pewmenne 3agau. IIpsimble | Pacnionoxkenue mnpsMBIX M IJIOCKOCTEH B MpocTpaHcTBe. llepneHauKkyaspHOCT U
U IUI0OCKOCTH B napajuieIbHOCTh MPSAMBIX U MIockocTel. CKpermBaromuecs npsiMbie
NPOCTPaHCTBE KontponsHas pabora Ne2 2
Paznea 3. KoopanHaTbl M BEKTOPHI 16
Tema 3.1 Conepkanue yaeOHOTO MaTepHasa
JexapToBbl KOOpAUHATHI | JlekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. [lpocreiimme 3agauyd B KOOpAMHATAX.
B IIPOCTPaHCTBe. Paccrosinue Mexy IByMsl TOUKaMH, KOOPJIMHATHI CEPEIUHBI OTpE3Ka 4
Paccrosinne mexny KombuampoBanHoe 3aHsTHE
ABYMSI TOYKaMHU.
Koopaunatsl cepeanHbl
OoTpe3Ka
Tema 3.2 Copnepxanue yueOHOro Marepuaia
BekTopbl B Bexrops! B mpoctpancTe. CiI0KeHHE M BHIUNTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha OK-02, OK-03,
NPOCTPAHCTBeE. yucno. Kommuianapueie BekTophl. CkansipHOE NpPOU3BEACHUE BEKTOpPOB. PasnoxeHue OK-04, OK-07
YroJ Mexa1y BEKTOpaMH. | BEKTOpa MO TPEeM HEKOMIUIaHAapHbIM BekTopaM. KoopauHaThl BEKTOpa, CKaIIpHOE 1IK1.2.
CxkansipHoe IIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXKY BEKTOPAMHU, YIOJl MKy IpsIMOil 6
NPOU3BEICHNE BEKTOPOB | U IUIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSIMH. YpaBHEHHE IUIOCKOCTU. |'eoMeTpuuecKuii
CMBICII oTIpeAenuTens 2x2
KomMOunupoBanHoe 3aHsTue
Tema 3.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHUE (Coaep;KaHHe INPHKJIAJIHOIO
IIpakTHKoO- MOJYJIst)
OPHEHTHPOBAHHBbIEC IIpakTHYeckoe 3aHATHE
3aJa4M HA 12.Pemienrie  MPakTUKO-OPUEHTUPOBAHHBIX 3adad "JlekapTOBbI KOOpAMHATHI B 4
KOOPAUHATHOMI npoctpaHcTae”
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IVIOCKOCTH 13. Pemienne nmpakTUKO-OpUEHTHPOBAHHBIX 3a/1a4 "KoopauHaTHas II0CKOCTD"
14. Pemenue mNpaKkTUKO-OPUEHTUPOBAHHBIX 3a7ad "BblunMcieHue paccTOSSHUM U
IUIOIIAJEH Ha IIIOCKOCTH"
15. Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3a7a4 "KonndyecTBeHHbIE pacueThl"”

Tema 3.4 ConepxaHue yaeOHOTO MaTepralia

Penrenne 3apau.
KoopauHatsl M BEeKTOPBI

JlexkapToBbl KOOpAMHATHI B IpocTpaHCTBE. BekTopsl B mpocrpanctBe. ClioKeHUE U
BBIYMTAaHUE BEKTOPOB. YMHOXKEHME BEKTOpa Ha 4ucio. KoMIulaHapHble BEKTOPBI.
CkansipHO€ Npou3BeAEHNE BEKTOPOB. Pa3noxeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [Ipocreimme 3amaun B KoopauHaTax. KoopawHATel BEKTOpa, pacCTOSHHUE
MEXKy TOUKAMH, KOOPAWHATH CEPEANHBI OTPE3KA, CKAIAPHOE MPOU3BEACHUE BEKTOPOB

B KOOpJMHATaX, YroJl MEXIy BEKTOPaMM, YroJ MEXIy MPSMOM M IIOCKOCTBIO, YroJl 2

MEXAY MIOCKOCTSIMHU

KontponsHas padota Ne3
Pasznen 4. OcHoBbl TpUroHOMeTpHH. TpUTroHOMeTpHYECKHE (PYHKIMH 38
Tema 4.1 Coneprkanue yaeOHOTO MaTepHaa
Tpuronomerpuveckue Pagnannas mepa yria. [loBopoT TOYKM BOKpYr Hauaja KoopauHat. OmpeaesieHue
GyHkuuu CHUHYCa, KOCHHYCAa, TAaHI€HCAa M KOTAaHI€HCA. 3HAaKM CHUHYyCa, KOCHHYCA, TaHI€HCa M 6
NPOU3BOJIBHOIO YIJIa, KOTAHI€HCA 0 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCMHYCOM, TaHI€HCOM M
yucaa. Pagnannas n KOTAHT'€HCOM OJIHOTO U TOTO K€ yria
rpajgycHasi Mmepa yrJa KomOunupoBanHoe 3anstue
Tema 4.2 Conepxanue yueOHOro Marepuala OK-01, OK-02,
OcHoBHBIE Tpuronomerpuueckue ToxecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB OH - Q. OK-03, OK-04,
TPUTOHOMETPHYECKHE @OpMyIBITPUBEICHNUS. 4 OK-05, OK-06,
TOKIECTBA. KomMmOunupoBanHoe 3aHsTHe OK-07
®opMyJIbl IPUBEICHUSA 1IK1.2.
Tema 4.3 Copnepxanue yueOHOTo MaTepualia
Cunyc, kocunyc, Tanrenc | CyMmma u pasHocTh cuHycoB. CymMma M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI M Pa3HOCTH ABYX | ABOWHOro yrjma. @opmynsl mosioBuHHOro yrina. [IpeoOpa3zoBaHus  CymMMBbI

TPUTOHOMETPUUYECKHX (DYHKIMII B NpPOU3BEICHHUE U TPOU3BEIEHHS B CyMMY. 8

yrJjioB
Cunyc 1 KocHHYC
ABOMHOIO yrJia.
®opMyJIbl 10JIOBUHHOI'O

BLIpa)I(eHI/Ie TPUTOHOMCTPHUYICCKUX (bYHKLII/Iﬁ YCPe3 TAHI'CHC IOJIOBUHHOTO apTryMCHTA.
Hp606pa3OBaHI/I$I HpOCTCfIIJ.IPIX TPUTOHOMCTPHYICCKUX BBIpa)KCHI/Iﬁ

KOM6I/IHI/IpOBaHHOC 3aHATUC
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yria

Tema 4.4
DyHKUUH, HX CBOMCTBA.
Cnoco0sI 3a1anus

Conepxkanue yaeOHOTO MaTepuaia

OO6nacte ompeneneHUss M MHOXXECTBO 3HaYeHMH ¢GyHKuuid. YETHOCTH, HEUETHOCTB,
nepuoaMIHOCTh PyHKIMHA. CrocoObI 3a1aHus (yHKITHIA

byHkuuii KombunupoBanHnoe 3anstue
Tema 4.5 ConepxaHue yaeOHOTO MaTepralia
Tpuronomerpuyeckue OOnacte ompeneneHds] W MHOKECTBO 3HAUYEHHH TPUTOHOMETPUYECKUX (YHKIIHH.

(pyHkuun, ux cBoiicTea u
rpaguku

YETHOCTh, HEUETHOCTD, MEPUONYHOCTh TpUrOHOMETpUYeckux (yHkuui. CBolicTBa U
rpaduku QyHKIUNA y = CcoS X, y=sin X, y =tg X, y = ctg X.

KomMOunupoBanHoe 3aHdTHE.

Tema 4.6 IIpakTnueckoe 3ansTHE

IpeodpasoBanue 16. Cxxatre u pacTshKeHHe TPapUKOB TPUTOHOMETPUUYECKUX (YHKITHMA.

rpagukos 17. TIpeo6pazoBanue rpahuKoB TPUTOHOMETPHUECKHX (DYHKITHIA.
TPUTOHOMETPHUYECKHX

byHkuuii

Tema 4.7 IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepPKaHue (coAep:KaHue TMPHKJIIATHOIO
Onucanue MO/1YJIfA)

MPOU3BOJACTBEHHbIX IIpakTHyeckoe 3aHATHE

NPOLECCOB C MOMOUIbLIO
rpagpukoB GpyHKIMIA

18. Onucanue MpoU3BOICTBEHHBIX MPOILIECCOB C MOMOIIBIO IPaUKOB QPyHKIUI
19. Ucnonb30BaHuEe CBOICTB TPUTOHOMETPUYECKHX (PYHKUUNA B MpPO(ecCHOHATBHBIX

3a/1a4ax
Tema 4.8 Copnepxanue yueOHOro Marepuaia

OopaTtHble OO6patHbie Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpaduku
TPUTOHOMETpHHecKue KomOunupoBanHoe 3anstue

GyHkuumn

Tema 4.9 Coneprxanue yueOHOTO MaTepuana

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHuUe tg X = a, ctg x = a. Pemenue
YPaBHEHHS U TPUTOHOMETPUUYECKUX YPABHEHUM OCHOBHBIX THIIOB: POCTEHUIINE TPUTOHOMETPHUUECKHE
HEPaBeHCTBA YPaBHEHUs, CBOJAIIMECS K KBaJpaTHBIM, pELIacMbIe pa3jI0KEHHUEM Ha MHOXKHUTEIH,

OJHOPOJHBIC .HpOCTCfII.HPIG TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.
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Tema 4.10 ConepxaHue yaeOHOTO MaTepralia
Cucrembl CucremMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 1
TPUTOHOMETPHYECKHX KomOunnpoBaHHoe 3aHsTHe
YPaBHeHUil
Tema 4.11 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3anau [IpeoOpa3oBaHyre TPUTOHOMETPUUECKUX BBIPAKEHUH. PellleHne TpUTrOHOMETPUYECKUX
«OCHOBBI YpaBHEHUI U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIHII. 2
TPUTOHOMETPHUH. KontponrHas padota Ned
Tpuronomerpuueckue
GyHKkun»
Pasznen 5. KommiekcHblie ynciaa 8
Tema 5.1 Conepxkanue yaeOHOTO MaTepHaa
KoMmuiekcHblIe yucia [lTonarne kommiekcHoro uucia. CONpsHKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb U
apryMeHT  KOMIUIEKCHOro  uucina. @opma  3amMcH  KOMIUIEKCHOTO — YHCIa 4
(reomeTpuyeckasi, TpUrOHOMeTpUYecKasi, anredpanueckas). Apudmernyeckue AelcTBUS
C KOMILJIEKCHBIMH YU CIIAMHU
KombOuampoBanHoe 3aHsTHE
Tema 5.2 IIpakTnyeckoe 3ansAiTHE
IIpumenenne 20. ITpyumeHeHre KOMIUIEKCHBIX YHCE
KOMILIEKCHBIX YHCeJI 21. BelnonHeHWe pacyeToB C HOMOUIBI0 KOMIUIEKCHBIX YHCEIL. 4
22. BeinonaHeHne apupMeTHUECKUX JICHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH.
23. O3HaKOMJIEHHME C IPUMEPAMU UCIIOJIb30BAHUS KOMIUIEKCHBIX YU CEIl
Pa3nen 6. [lpousBoanas GpyHKuuM, ee MpUMeHeHHE 39
Tema 6.1 Copnepxanue yueOHOT0O MaTepualia
IlonsiTue npousBoaHoil. | OmpeneneHue YUCIOBOM IMOCIENOBATEIILHOCTH M CrOcoObl ee 3amaHus. CBoicTBa
®opmyJibl H IPABHJIA YUCJIOBBIX IOCIenoBarenpbHOCTe. OnpeneneHue mnpenena MOCIEI0BATEIbHOCTH.
au¢ppepeHUpOBAHNSA Brruucnenue npenenoB nocienosarenbHocTed. [Ipenen gyHkuun Ha GECKOHEUHOCTH. 2
IIpenen ¢pynkuuu B Touke. [Ipupamenue aprymenTa. IIpupamenue ¢yHkuu. 3anauu, OK-01, OK-02,
OPUBOJSAIINE K TOHSITHIO MPOM3BOAHON. OmpeneleHne MNPOU3BOJHON. AJNTOpPUTM OK-03, OK-04,
OTBICKaHUS TPOU3BOAHOM OK-05, OK-06,
Komb6uHupoBaHHoe 3aHsTHE OK-07
Tema 6.2 CopnepxaHue yueOHOTO MaTepualia 1IK1.2.

29




Hp0n330)1m>1e CYMMBI,
Pa3HOCTHU NPOU3BECACHUA,
YaCTHOTO

®opmynsl quddepennupopanus. [lpasuna nuddepeHmpoBaHus

KomMOuHupoBaHHOE 3aHITHE

Tema 6.3

IIpousBoanbie
TPUTOHOMETPHYECKHX
¢pyuxumii. Ilponzsognas
CJI0KHOM (PYHKIUH

Conepixanue yaeOHOro MaTepuaia

Omnpenenenue cnoxHoi ¢(yHKuuu. [Ipom3BogHas TPUTOHOMETPUYECKHX (YHKIIHH.
[IpownsBoaHas CIOKHON (DYHKITHH

KombunupoBanHoe 3anstuie

Tema 6.4
I'eomeTpuyecknii CMBICJI
NMPOU3BOJAHOM

Conepxkanue yaeOHOTo MaTepuaa

l'eomerpuueckuii  cMbpIc  OPOU3BOAHOM  (YHKIMM — YIJIOBOH  KOA(PQPUIMEHT
KacatenbHOM K Tpaduky (GYyHKIUM B TOYKE. YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIMHM. AJTOPUTM COCTABJICHUS ypaBHEHUS KacaTeslbHOH K Tpaduky pyHkuuu y=f(x)

KombuampoBanHoe 3ansTrie

Tema 6.5 ®uznueckui
CMBICJI IPOU3BO/IHO B
npodeccuoHAIbLHBIX
3ajavax

Conepxanue yaeOHOTO MaTepuana

dusndeckuil (MEXaHUYECKHU) CMBICIT MTPOU3BOJHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

KombOuampoBaHHOE 3aHITHE

Tema 6.6 IlonsiTue 0

IIpakTnyeckoe 3ansAiTHE

HeIpepbIBHOCTH 24. VI3ydeHue TOHATHS M CBOMCTB HEMPEPHIBHOW (PYHKITHH.

dynkmuu. Merton 25. IlpuMeHeHHUE anropUTMa pellieHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB

HHTEpPBAJIOB

Tema 6.7 Conepxanue yueOHOro Marepuala

MOHOTOHHOCTH Bo3spacranue u yobiBaHue QyHKIIUU, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (YHKUIUU

¢ynkuun. Touku

3HAKy HpOPISBOI[HOﬁ. ITonstue HpOHSBO,Z[HOﬁ BBICIICI'O ITOpsAAKA, COOTBECTCTBHUC 3HAKa

IKCTpeMyMa BTOPOH IMPOU3BOJHON BBINYKIOCTH (BOIHYTOCTH) (DYHKIMHM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM M MUHUMYM. [loHATHE acMMOTOTHI, CIOCOOBI MX OMpeneneHHs. AJITOpUTM
uccieioBaHusl (PyHKIMU U OCTPOEHUs ee rpaduka ¢ MoMoLIbo Mponu3BoAHOH. IpoOHO-
JAUHEeNHas QyHKIHS
Kom0OuHupoBaHHoe 3aHsTHE

Tema 6.8 CopnepxaHue yueOHOTO MaTepualia

HccaenoBanue pyHkumin

HccnenoBanue QpyHKIMU U OCTPOEHUE IPaUKOB.
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U nocrpoenne rpapuxoB | KomOuHupoBaHHOE 3aHATHE 4
Tema 6.9 Hau6oabiee n | Conepxanue yaeOHOTO MaTepuana
HaMMeHbIIee 3HAYEeHUS Haxoxxnenne HamOoNbLIIET0 ¥ HAMMEHBIIErO 3HA4YeHUH (yHKUWH, MTOCTpOCHHE
pyHkouu rpauKOB MHOTOWICHOB C HCIIOJIb30BAHUEM arapara MaTeMaTHIECKOTO aHaIn3a 2
KombunupoBanHnoe 3anstue
Tema 6.10 IIpodeccuonaILHO-OPUEHTHUPOBAHHOE CO/iepKaHue (coaep:KaHue NPHUKJIATHOTO
Haxo:xnenune MOJY.JIsl)
ONTHUMAJIHLHOTO IIpakTHyeckoe 3aHsATHE 6
pe3yJibTara ¢ NOMOWbLI0O | 26. M3yunTh MeTOn pelieHus 3ajad uyepe3 INOUCK HauOOJIBIIEr0 M HaMMEHbIIEro
NMPOU3BOJAHOI B 3HAYECHUS.
IPAKTHYECKHX 3aa49aX 277. BeruncneHue HanbobIIero (HauMEeHbIIEro) IepuMeTpa.
28. Beruncnenue HanbosbIIel (HauMeHblIeH ) MIoaIu.
29. Brruucnenne HaubobIero (HamMeHbIero) oonéma.
30.Pemrenne 3a1a4 ¢ BJKOHOMHUYECKUM COJAECPKAHUEM.
31. Pemienue pa3nuyHbIX 33/1a4 Ha HanOoJblIee(HAaMEHbIlIee) 3HAaUCHHUE.
Tema 6.11 Copnepxanue yueOHOro Marepuala
Pemenue 3agauy. ®opmynel U npaBuia auddepennupoBanus. MccnenoBanue ¢GyHKIUNA € TOMOIIBIO
IIpousBoanas pyHkuum, | nmpousBoaHOM. Hanbonbinee u HauMeHsblee 3HaYCHHUS QyHKITUN 2
ee MpUMeHeHHe KonTtponsHas padotaNe5
Pa3nen 7. IlepBooOpa3nasi QyHKIUM, ee IPUMEHEHH 10
Tema 7.1 Copnepxanue yueOHOro Marepualia 2
IlepBoodpasnas 3agada O BOCCTAaHOBJICHHMM 3aKOHA JIBHKEHHS IO HW3BECTHOM ckopocTH. [loHsiTue
¢ynxuun. lpasnia uHTerpupoBanus. O3HAKOMIJICHHE C TIOHATHEM HHTETrpaja W TEpPBOOOpa3HOM JIst
HaX0K1CHU ¢byukun  y=f(x). Pemienue 3amay Ha CBsI3b MEPBOOOpAa3HOW W €€ MPOU3BOTHOM, OK-01, OK-02,
nepBooOpa3HbIX BBIUHCIICHHUE TIEPBOOOPa3HOM /i naHHOW QyHKIMU. Tabnuna hopMyn Uid HAXOXKICHHS OK-03, OK-04,
nepBooOpasHbiX. M3yueHune npaBuia BEIUYUCICHUS IEPBOOOPA3HOI OK-05, OK-06,
KomMOunupoBanHoe 3aHsTue OK-07
Tema 7.2 CogepxaHnue yueOHOTO MaTepHalia 2 1IK1.2.
HeonpeneseHHbii u
onpeneeRAb [ToHsiTHE HEOTIPEIEIIEHHOTO UHTErpaa
HHTerpajibI KomMmOunupoBanHoe 3aHsTHE
Tema 7.3 Ilnomaas CopepxaHue yueOHOT0O MaTepralia
KPHUBOJINHEITHOM 3amaun, MPUBOIANINE K IOHATHUIO OMIPEIETICHHOTO MHTETpalla — O BEIYMCICHHUH TUIOMAIN
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Tpaneuuu. Popmy.ia KpUBOJIMHEWHOW Tpamenuuy, O IepemenicHud Todykd. [loHATHE oOmnpenenéHHoro 2
HeoTona — JleiiGHuna uHTerpana.  ['eOMETpUYeCKMiA M (DUBHYECKMH CMBICT OIPEAETIECHHOTO HHTErpaa.
®opmyna Herorona— Jleiibnuna
KombunupoBanHoe 3anstue
Tema 7.4 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaHue (coAep:KaHHe MPHUKJIIAJTHOIO
OnpenesieHHbIH MOLYJIsl)
HHTErpaJj B ;KU3HU IIpakTnueckoe 3ansTHE )
32. Ilpumenenue ¢popmynsl Hetorona — Jleitbnuna
33. Pemenue 3a1ay Ha MpUMEHEHUE UHTETpaIa
Tema 7.5 Conepxkanue yaeOHOT0o MaTepuaa
Pemenue 3agau. [TepBooOpa3nas gynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3HbIix. Ee npuMmenenune
IlepBooOpa3nas KonTtponpHas padota Ne6 2
(pynkuumn, ee
NpUMeHeHue
Pasznen 8. MHOrorpaHHMKH M TeJ1a BpalleHUs 43
Tema 8.1 Copnepxanue yueOHOTO MaTepuaa
Bepummnbl, pedpa, rpanmn | [lonsatue mHororpanHuka. Ero siaemeHTsl: BepmiuHbl, peOpa, Tpanu. [luaronans.
MHOTOIPaHHHKA Ceuenue. Bolmykiible 1 HEBBITYKIIbIE MHOTOI'PAHHUKU
KomOunupoBanHoe 3anstue 2
Tema 8.2 CopnepxaHnue yueOHOT0O MaTepuala
IIpu3ma, ee [Tonsatue mpusmbl. Ee ocHoBaHmst u OokoBble rpaHu. Bwicota mpusmel. [lpsmas u
COCTaBJIMIIOIIME, CeYCHHe. | HaKIOHHAs npusMa. [IpaBuibHas npusma. Ee ceuenue OK-01, OK-02,
IIpsimasi 1 IpaBUJIbLHASN KomOuaMpoBaHHOE 3aHATHE 2 OK-03, OK-04,
— OK-05, OK-06,
Tema 8.3 Copnepxanue yueOHOTo MaTepuaa OK-07
ITapanienenunmnen, Kyo. [Mapannenenunen, cBONCTBa MPSAMOYTOJIbHOTO Mapajuienenunena, Kyd. Cedenue kyoa, [KL.2.
Ceuenne Ky0a, napasuieNienune1a
napaJjjesjenumnena KomMOunupoBanHoe 3aHsTue 2
Tema 8.4 Copneprxanue yueOHOTO MaTepuana
IMupamuaa, ee IIupamuna u ee snementsl. Ceuenne nupamuibl. [IpaBunbHas nupamuga. YcedeHHas
COCTaBJISIIOIIME, CCYCHHE. | THpaMUIa
IIpaBunbHas nupaMuaa. 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Yceuennas nupamMmuaa

Tema 8.5

BoxoBast 1 moinas
MOBEPXHOCTH MPU3MBI,
NUPaAMHUIbI

Conepxkanue yaeOHOTO MaTepuaia

[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

KombunupoBanHnoe 3anstuie

Tema 8.6
Cummertpus B Kyoe,

Conepxanue ydaeOHOro MaTepuana

CuMMeTpusi OTHOCUTENBHO TOYKH, MpsAMOH, miockoctu. Cummerpus B KyOe,

napaJuiejienuinese, napaJuiesienuresie, Ipu3Me, TupamMuIe
npu3Me, MUPaMue KomMOuHHUpOBaHHOE 3aHSTHE
Tema 8.7 IIpodeccuonaTbHO-OPHEHTHPOBAHHOE coAep:KaHue (coaep:KaHHe MNPHUKJIATHOTO

IIpuMepsl cuMMeTpHii B
npodeccuu, NJIOMAIA
MOBEPXHOCTH
MHOTOIrPpAHHUKOB.

MO/1YJIfA)

IIpakTuyeckoe 3anaTue [lmoniaam MOBEpXHOCTH MPU3MBI H.

34. CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

35. PemeHne npakTHKO-OpUEHTUPOBAHHBIX 3a1a4 " CeueHus npu3msl"

36. Pemienne mpakTHKO-OPHEHTHPOBAHHBIX 3a1a4. "[lomaan moBepxXHOCTH MPU3MBbI"
37. Pemenue npakTUKO-OPUEHTHUPOBAHHBIX 3a1a4 "CeueHus: nupamuanl"

38. Penienre npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "[l1omanym moBepXHoCTH MUpaMuIbl"
39.Pemienne  mpakTHUKO-OPUEHTUPOBAHHBIX  3adad  "[lmomamgm  MOBEPXHOCTH

MHOTOTPAaHHUKOB".

Tema 8.8 IIpaBusIbHBIE
MHOTOTPAHHUKH, UX
cBOlicTBa

IIpakTnyeckoe 3ansAiTHE

40.PaccMoTpeTh CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB

Tema 8.9 Luaunap, ero
cocraBjasiomue. Ceuenue
HHJMHIpPA

Copnepxanue yueOHOTo MaTepualia

Humuuaap u ero ameMeHThl. CedeHHe HUIMHIpA (TapajljielbHOE OCHOBAHHUIO W OCH).
PazBepTka numHapa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.10 Konyc, ero
COCTaBJISIIOLIHE.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepkaHHue (Coaep:KaHUue NPHUKJIATHOTO
MOJYJIst)

KOHYC M €ro 3JICMCHTEI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.11 Y ceueHHbIii
KkoHyc. CeueHnue

CopnepxaHue yueOHOTO MaTepualia

VYceuennslil konyc. Ero oOpasytoas u BeicoTa.
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YCEYEHHOIr'0 KOHYyca KoMOuHupoBaHHOE 3aHITHE 2
Tema 8.12 Ceuenue IIpodeccuonaiLHO-OPHEHTHPOBAHHOE COjep:KaHUe (Coaep:KaHHe NPUKJIATHOIO
KOHYycCa MOYJIs1)
Ceuenne koHyca (mapajuleIbHOE OCHOBAaHHMIO M MPOXOJAIIEEe Yepe3 BEpIIMHY), 2
KOHHYECKHe ceueHus. Pa3BepTka konyca. CedeHue yCeUeHHOTO KOHYyCa
KombunupoBanHoe 3anstue
Tema 8.13111ap u chepa, | Coxepxanue yueOHOTO MaTepuana
UX CeYyeHus: [Map u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctd. Ceuenue mapa, chepsl
KombunmnpoBanHoe 3anstuie 2
Tema 8.14IlonsiTHe 00 Conepxkanue yueOHOTo MaTepuasa
o0beme TeJia. [Tonsatue 06 ob6veme Tena. O0beM Kyda M MPSIMOYTOJILHOTO Mapasuienenumnena. Oobem
OTHolleHHe 00HLEMOB npu3Mbl U 1wHHApa. OTHOIMEHHEe 00beMOB MOJOOHBIX Tel. ['€OMETPUYECKUN CMBICI 4
MOI00HBIX TeJ OTIPEIICITUTESI 3-TO MOPSAKA
KombuamnpoBanHoe 3anstrie
Tema 8.1500bemMbI 1 Copepxanue yueOHOro Marepuala
TUIOMIA/TH MOBEPXHOCTeH | OGpembl mupamisl 1 KoHyca. O6beM mapa. [LIoma ToBepXHOCTEl Ter 4
Tea KoMOMHUpOBaHHOE 3aHATHE
Tema 8.16 KomOunanuu IIpakTHYeckoe 3aHATHE
MHOI'OrPAHHMKOB U Tea | 41. Haxoxnaenue momaseil 1 00b€MOB KOMOWHAIMIT MHOTOTPaHHUKOB
BpalIeHust 42. HaxosxneHue momasei 1 00bEMOB KOMOWHAITUI TEJ BPAIICHHUS. 3
43. Haxosxnenue romajeii 1 00bEMOB KOMOWHAITUN TEOMETPUUECKUX TEI
Tema 8.17 IIpakTHYeckoe 3aHATHE
I'eomeTpuueckue 44 Vcnonb30BaHWe KOMOMHAIUA MHOTOTPAHHUKOB W TeNl BpAILIEHUS B MPAKTUKO-
KOMOUHAIIUM HA OpUEHTUPOBAHHBIX 3a7a4a
NpaKTHKe
Tema 8.18Pemenne Copnepxanue yueOHOTo MaTepualia
3aga4. Muororpanauku | OObEMBI U TUIOIAIM IOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
U TeJIa BpPalleHust KontponbHas pabotalNe7. 2
Pa3znen 9. Crenenn n xkopuu. CrenenHast pyHkuus 20 OK-01, OK-02,
Tema 9.1 Crenennas CopnepxaHue yueOHOTO MaTepualia OK-03, OK-04,
¢byHnkuus, ee cBolcTBa [ToHATHe KOpHS N-oif CTemeHW u3 JeiicTBUTEeNbHOTO uuciaa. DyHkuum y = VX ux OK-05, OK-07
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cBoiicTBa u rpaduxu. CBOMCTBA KOPHSI N-Oi CTCTICHH

KomMOuHupoBaHHOE 3aHITHE 4

Tema 9.2 ConepxaHue yueOHOTO MaTepralia

IIpeodpa3oBanue [IpeoOpa3oBaHue nppallnOHATBHBIX BbIPAXKEHUM

BBIpaKeHHH ¢ KOpHAMH | KoMOMHUPOBAHHOEC 3aHSATHE 4

Nn-0il cTeneHu

Tema 9.3 ConepxaHue yaeOHOTO MaTepralia

CBoilicTBa cTeneHu ¢ [TonsaTue crenenu ¢ paloHANIBHBIM MOoKa3aTeneM. CTeneHHble GyHKIUU, UX CBOMCTBA U

PALMOHAJIBHBIM H rpaduxu

JelCTBUTEILHLIM KombunmnpoBanHoe 3anstue 4

NoKa3aTeJaMu

Tema 9.4 Pemnenue Conepxkanue yaeOHOTO MaTepuasa

HPPALMOHAJIbHBIX PaBHOCWIIBHOCTD MPpAIMOHAIIBHBIX YPAaBHCHHM W HEPABEHCTB. METONBI WX DPEIICHMUS.

YPaBHEHUIl U Pemrenne nppaliMOHAIBHBIX YPABHEHUI U HEPABEHCTB

HEPaBeHCTB KomOunupoBanHoe 3aHsTue 6

Tema 9.5 Crenenn u Copnepxanue yueOHOro Marepuaa

KOpHHU. CTeneHHast Omnpenenenue creneHHOW QyHKIuU. Mcmonb3oBaHWe €€ CBOWCTB TpU  pEIICHUH

pynkums YpaBHEHUI U HEPABEHCTB 2
KontponpHas padora N8

Pa3nen 10. [loka3aTenbHast GyHKIIHA 18

Tema 10.1 Copnepxanue yueOHOro Marepuaia

IHoka3aTenbHast CreneHb ¢  TPOU3BOJIBHBIM  JCHCTBUTENBHBIM  TOKazareneM.  OmnpenesieHue OK-01. OK-02

(pynkumus, ee cBoiicTBa noKa3zaTelnbHON (YHKIMHM, €€ CBOWCTBa W Tpaduk. 3HAKOMCTBO C MPHUMEHEHHEM OK-0 3’ OK-0 4’
nokasarenbHONH (QyHKIuU. PelieHue mnoka3aTeNbHBIX ypaBHEHUH (DYHKIIMOHAIBHO- ' '

OK-05, OK-07

rpaduuecKuM METoI0M 4

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.2

IIpakTHYecKoe 3aHATHE
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Pemenue 45. PemieHue nmpocTelInX NOKa3aTeIbHbIX YPaBHEHUI
MOKa3aTeJbHbIX 46. Penienue nokasareiabHbIX YpaBHEHUH METOJIOM BBEIECHUS HOBOW IIEPEMEHHOMN
yYPaBHEHU 47 Pemienue 1nokazareabHbIX YpaBHEHUH METO/I0M Pa3JIoKEHUS HA MHOXKHUTEIN. 8
HEPaBEHCTB 48. PenieHue nokazareiabHbIX YpaBHEHUN METOJIOM MOWIEHHOTO JIEIEHUS
49 Pemenue nokasareabHbIX YpPaBHEHUH METOJ0M I'PYIIIUPOBKU
50. Pemrenue nokasaTesbHbIX ypaBHEHUH (YHKIIMOHAIBHO-IPa)UUECKUM METOOM.
51 Pemenue npocTeiimx noka3areabHbIX HEPABEHCTB.
52. Pemienue nokasaTelbHbIX HEPABEHCTB.
Tema 10.3 Conepxkanue yaeOHOTo MaTepuaa
Cucrembl Pemrenne cucrem noka3areabHbIX YPaBHEHUI
NMOKAa3aTeJbHbIX KomOunupoBanHoe 3aHsTue 4
YPaBHeHUil
Tema 10.4 Conepxkanue yaeOHOTO MaTepHaa
Pemenne 3aja4. | PereHne nokasaTenpHbIX YpaBHEHWH METOJIOM YPaBHUBAHHWsS MOKa3aTeled U METOAOM
Ioka3zaTenbHas BBEJICHHSI HOBOM NEpEMEHHOM. Penenne nokazarebHbIX HEPABEHCTB
bynkus KonTponbHas padorta Ne9 2
Pa3nen 11. Jlorapudmbl. Jlorapupmudeckasi pyHkius 30
Tema 11.1 Copnepxanue yueOHOro Marepuasa
Jlorapugm vucaa. Jlorapudm uncna. JlecaTHUHBIN U HATYPATbHBIN JOTapU(PMBI, YUCTIO €
JecaTHYHBIA U KomOunupoBanHoe 3anstue
HATYPAJIbHBbIH 4
JorapupmMbl, YNCJI0 € OK-01, OK-02,
Tema 11.2 Copnepxanue yueOHOTo MaTepualia OK-03, OK-04,
CaoiicTBa Jorapugmos. CaoiicTBa norapudmon. Oneparius JorapupMUPOBAHHS. OK-05, OK-07
Onepanus KomOuaMpOBaHHOE 3aHATHE 6 1IK1.2.
Jorapugpmuposanus
Tema 11.3 Coneprxanue yueOHOTO MaTepuana
Jlorapugmuyeckas Jlorapudmuueckast GyHKIUS U €€ CBOHCTBA
(pynkuus, ee cBoMcTBA Kom0OuHupoBaHHoe 3aHsTHE 2

Tema 11.4

CopnepxaHue yueOHOTO MaTepualia
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Pemenue [onsitue norapudmuueckoro ypaBHeHus. Onepanusi NOTEHIUPOBAaHUS. TpU OCHOBHBIX
JorapupmMuuecKux MeTO/Ia peIIeH s JIOrapu(PMHUUECKUX YPaBHEHUH: (YHKINOHATIBHO-TpadHUeCKuil, METO
YPaBHEHUIl U NMOTEHIIMPOBAHUSA, METOJ BBEJCHHUA HOBOM mepemenHHoil. Jlorapudmuyeckue
HEPABEHCTB HEpaBEHCTBA 10
KombunupoBanHnoe 3anstuie
Tema 11.5 ConepxaHue yaeOHOTO MaTepralia
Cucrembl ANroput™M pelieHuss CUCTEMbl ypaBHEHHMI. PaBHOCHIBHOCTH JorapupmMuueckux
JorapupmMuyecKux YPaBHEHUH U HEPABEHCTB
YPaBHeHUil KombunmnpoBanHoe 3anstuie 4
Tema 11.6 IIpodeccnoHaNbHO-OPUEHTHUPOBAHHOE COJepPKaHue (CoAep:KaHue MPHUKJIAJTHOIO
Jlorapu¢gmsbl B npupoae MO/1YJIfA)
U TeXHUKe IIpakTnueckoe 3ansTHE
53. Ilpumenenue norapudpma 2
54. Vzyyenue nousatus "Jlorapudmuueckas cnupaib"
Tema 11.7 Conepxkanue yaeOHOTO MaTepHasa
Pemenue 3agauy. Jlorapudmudeckas ¢pyHkius. Pemenne npocTeimmx gorapuMUIecKux ypaBHECHUI
Jlorapudmel. KonTponsHas pabota Nel0 2
Jlorapudpmudeckas
GyHkuus
Pa3znen 12. MHo:kecTBa. DiieMeHTHI Teopuu rpagos 6
Tema 12.1 Copnepxanue yueOHOro Marepualia
MHoxkecTBa [Tonarue muoxectBa. [loamHo)ecTBO. Onepauu ¢ MHOKECTBAMU
KomOunupoBanHoe 3anstue 2
Tema 12.2 I'padbi I[IpakTHYeckoe 3aHsATHE
55.13yuyenue nouatus rpada )
56.Paccmotpers kiaccudukanuto rpados. Cssublii rpad, gepeBo, nuki rpad Ha
IUIOCKOCTH
Tema 12.3 MuoxectBa n | [IpoeccnoHa/ILHO-OPDHEHTHPOBAHHOE COAepkKaHUEe (coaep;KaHHe IPHKJIATHOIO
I'padnr MOJY.JIst)
IIpakTnuyeckas padora 2

57. Pemienne NpuKIIagHbIX 33/1a4 110 TEME MHOXKECTBA
58. Pemienue 3a1a4 Ha npuMeHeHue rpadon
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Paznen 13. DneMeHTHI KOMOMHATOPHKH, CTATUCTUKH U TEOPUHU BePOSATHOCTEH 26
Tema 13.1 ConepxaHue yueOHOTO MaTepralia
OcHoBHbBIE nousitus | IlepecranoBkH, pa3mellleHUs, COUETAHHUS.
KOMOUHATOPUKH KomMOunupoBanHoe 3aHdTHE. 6
Tema 13.2 ConepxaHue yaeOHOTO MaTepralia
CoObiTHEe, BepoATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIL.
coObiTusA. CiloxkeHHe u | YCIOBHAas BEpPOSATHOCTh. 3aBHCHMBIE W He3aBUCHUMBbIE coObITHs. TeopeMbl o
YMHOKeHH e BEPOSITHOCTH MPOU3BEACHUS cOObITUH. OTHOCUTENbHAS YacToTa COOBITHS, CBOMCTBO €€
BepOsITHOCTE ycroiunBocTU. CTaTUCTUUECKOE OIPEIETIEHHE BEPOSITHOCTH 6
KombunmnpoBanHnoe 3ansTue
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepPKaHUue (coAep:KaHHe MPUKJIIAJTHOIO
BepositTHOCTH B | MOAYJIs1)
npogeccnoHaIbHBIX IIpakTHYeckoe 3aHATHE
3ajavax 59. OneHka BEpOSATHOCTU COOBITHS.
60. Haxosx1eHne moJITHOM BepOSITHOCTH COOBITH. 2
Tema 13.4 Copnepxanue yueOHOro Marepuaa
JuckperHas cayyaitHass | Buasl ciydaitHeix BenuuwnH. OmpeneneHue TUCKPETHOW CIIydalHOW BEIMYWHBI. 3aKOH
BEJIMYUHA, 3aKOH ee pacrnpeneneHusi JUCKPETHOM ClydyallHOW BEIMYMHBI. Ee 4nciioBble XapaKTepUCTUKHI
pacnpeaeieHus KomOunupoBanHoe 3anstue
Tema 13.5 Copnepxanue yueOHOro Marepuala
3agaun maremarnuyeckoil | Bapuanmonnsiii  psn. Ilomurom  dwacror uw  ructorpamma.  CTaTHCTHYECKHE
CTATHUCTHKHU XapaKTEePUCTUKH psJia HAOII01aeMbIX JaHHBIX 4
KomOunupoBanHoe 3anstue
Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKaHue (CoAep:KaHue TPHUKJIIAJTHOIO
CocraBjieHue TA0IHMI H | MOAYJIA)
AuarpaMm Ha npaktuke | [IpakTHyeckoe 3aHsTHE
61.BbiuncieHne OCHOBHBIX XapaKTEPUCTUK B MATEMaTHYECKON CTaTUCTHKE
62.IlepBuunas 0O6pabOTKa CTATUCTUYECKUX JAHHBIX 4

63. I'pacmueckoe npecTaBaeHUE JAHHBIX
64. Haxosx/ieHue cpejHuX XapaKTepUCTHK

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
1IK1.2.

Tema 13.7

CopepxaHue yueOHOTO MaTepralia
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Pemenue 3aja4. | DneMeHTsl KoMmOuHaTopuku. CoObITHE, BEpOSATHOCTh COObITHA. ClokeHue U

DJIeMeHTBbI YMHOKEHUE BEPOSTHOCTEN

KOMOHWHATOPHKH, Kontponsnas padora Nell 2

CTATUCTUKH M TEOPHUH

BEPOATHOCTEM

Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBA 20

Tema 14.1 ConepxaHue yaeOHOTO MaTepralia

PaBHOCH/IBHOCTH PaBHocunbHOCTE ypaBHeHuil. Omnpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX

YPaBHEHUiA. MeToan! | nepexomax B ypaBHeHHAX. MeTOAB pENICHHS YpaBHEHHMIA: NEpexoJ OT pPaBEHCTBA

peIIeH I (QyHKIMI K paBEeHCTBY apryMEHTOB I MOHOTOHHBIX (DYHKIMIA, METOJ Pa3lIOKEHHS Ha 4
MHOXXMTEJIM, METOJ| BBEJEHUS HOBOW NEPEMEHHOH, (YHKUIHMOHANbHO-IpaduyecKuit
METOo]1
KombuampoBanHoe 3ansTrie

Tema 14.2 Conepkanne yaeOHOTo MaTepuasa

PaBHOCH/IBHOCTH Metonpl pelieHusi HEpaBEHCTB: IE€PeXoJ OT CpaBHEHMs 3HaueHUH (QyHKOUN K

HepaBeHCTB. MeToxbI CPaBHEHMIO 3HAYEHMH apryMEeHTOB JUIsi MOHOTOHHBIX (DYHKLIHH, METOJl WHTEpPBAaJIOB,

pemenns dbyakunoHansHO-Tpadudeckuit Mmeto. I'paduueckuii MeTo 1 pemeHns HEpaBEHCTB OK-01, OK-02,
KombOuampoBanHoe 3aHsTHE 2 OK-03, OK-04,

Tema 14.3 Conepxxanue yqeOHOro MaTepuaina OK-05, OK-06,

YpaBHeHus u Onpenenenne monyis. Packpsitue Monyns no onpeneneHuro. IIpocreiimme ypaBHeHus OK-07

HEPaBEHCTBA ¢ MOAYJIEM | U HEpaBeHCTBA ¢ MoayneM. lIpuMeHeHne paBHOCUIIBHBIX MEPEXO0JIOB B OINPEACICHHBIX TIK1.2.
TUIIAX YPABHEHUN U HEPABEHCTB C MOILYJIEM 4
Kom6unupoBanHoe 3aHsTue

Tema 14.4 Copnepxanue yueOHOTo MaTepualia

YpaBHeHus u 3HAaKOMCTBO ¢ napameTrpoMm. [Ipocrelinme ypaBHEHNs 1 HEPABEHCTBA C IIapaMETPOM

HEPaBEHCTBA ¢ Kom6unupoBaHHoe 3aHsTue 4

napamMeTrpaMu

Tema 14.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/AepKaHUEe (CoaepsKaHHe INPHKJIAJIHOIO

CocrasiieHue M pelleHHe | MOLYJIs)

npogeccnoHaNbHBIX IIpakTnyeckune 3aHATHS

3aja4 ¢ NOMOIILIO 65. Perenne TeKCTOBBIX 3aa4 MPO(GECCHOHATIBLHOTO COAEPIKAHUS 4

ypaBHeHH# 66. Perienne TeKCTOBBIX 331a4 MPO(HECCHOHATBLHOTO COAEPIKAHUS
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67. Perenne TEeKCTOBBIX 3aJa4 MPO(HECCHOHATBHOTO COJEePIKaHUS

68. Perenne TeKCTOBBIX 33724 IPO(HECCUOHATBLHOTO COACPIKAHUS
Tema 14.6 IIpakTHYecKoe 3aHATHE
Pemenne 3agau. 69. IIpumeneHne 0OIMKUX METOIOB PELUICHUN YpaBHEHUH
yPaBHeHHH u 70.Pemeune ypaBHeHI/Iﬁ C MOYyJIEM 2
HepaBeHCTBa
KoncyabTanumn 4
IIpomexyTounas arrecranus (Jx3ameH) 6
Bcero: ‘ 320
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3. YcaoBus peaju3anu NporpaMmsbl 0011e00pa3oBaTeIbHOM JMCIMIIHHBI

3.1. {5 peanu3anuy NporpaMMbl AMCHUILUINHBI HUMeeTcs KabuHeT «MaTeMaTuKay
1. O6opynoBanue yueOHOTO KaOHHETA!

- aBTOMaTU3UPOBAaHHOE paboyee MECTO MPeNoiaBaTels
- I0CAIOYHBIE MECTA 10 KOJIMYECTBY 00YyJatOUIUXCs;

- IEMOHCTPAIIMOHHBIE CTEH/IBI;

KOMIUIEKT Y9€OHO-HArJISITHBIX TOCOOUI;

3aJaHus U1l KOHTPOJIBHBIX padoT;

po¢ecCHOHATIHFHO OPHEHTUPOBAHHBIC 33 JAHUS;
MaTepHabl FK3aMeHa.

TexHuueckue cpeacTBa 0OydeHUS:

- IEPCOHAJIbHBIN KOMIIBIOTEP

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecneyenue 00yueHus

3.2.1. OcHOBHbBIC MEYATHLIC U3AAHUA

1. bammakoB M.M. Maremarnka: y4eOHUK IS CTYACHTOB  YUPEKICHUU  CPETHETO
npodeccuoHanbHoro  obpazosanus / M.W. bammakoB . — 2-e u3n. — M.: O6GpazoBarenbHO-
M31aTeNbCKUI TIEHTP «AkameMusi», 2024.

3.2.2.J]lonoJTHUTEIbHbIE NTeYaATHbIE U3IaHUS

1. bammMakos M. . MaTtemarunka: 3agaqyHuK
2. bammmakos M.11. Marematuka: 3agaunuk: DD VII
3. bammakoB M.M. Matemaruka: Kaura nijis ipernojgaBaresist

4. bammmakoB M.1. Maremartuka: DODOY

5. bammmakoB M.HM. Maremaruka. COOpHHK 3a/1a4 MpoGUIIbHON HAIPaBICHHOCTH : yuel. mocooune
JUI CTYJIEHTOB, 00YJaOIIKXCs 110 MPOo(deccusiM U crieluaibHOCTAM cpell. pod. 06pazoBaHus

6. bammmakoB M.U., bynixo E. B., Bepbuukas A. B., JImutrpenko U. I1.
MaremMartuka. IJeKTpoHHAs paboyvas TeTpaab
7. baimmakoB M.H., UBoarura C.B. Maremaruka. DJIEKTPOHHOE HATJISTHOE TIOCOOne

/I DnexkTpoHHbI pecypc nudpoBoii oopazoBarenbHoi cpeasl CIIO PROFo6pazoBanue : [caliT]. —
URL: https://profspo.ru/books/

HNuTrepHer - pecypcbl

www.fcior.edu.ru (MadopmMalimoHHble, TPEHHPOBOYHBIE M KOHTPOJIbHBIE MaTEPHAJIbI).

www.school-collection.edu.ru (Equnas komnekmus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTeIbLHOM

JTUCHUILIHHBI

KoHTponb U olleHKa pe3ylbTaToOB OCBOEHHUS 00I1€00pa30BaTeIbHON AUCIUILUIMHBI

pacKphIBalOTCS  4Yepes

JTUCIUIIIMHAPHBIC

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue o0MKUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TeMam

coJiep KaHusl y4eOHOro MaTepuania.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMIIEeTeHIUsI MepONnpPHUsITHS
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.31-0/c!, 1.4,1.5,1.6 | TectupoBanue
pelIeHus 3aa4 P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Ycruslii onpoc
npo(eCcCHOHATBHOMI P'3, Tempr 3.1, 3.2, 3.3 Il-0/c, 3.4 MaremaTraeckunii
ESTETBHOCTH P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
MMPUMECHUTCIIEHO P 5’ TeMbl 51, 52 I/IHJII/IBI/IJIyaHBHaH
K Pa3JINYHBIM KOHTEKCTaM P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSTETbHAS
Il-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P7, Temwer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpencrasnenne
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | pe3yIbTaTOB

7.14,7.15,7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPaKTUYECKUX PadboT
3anuTa TBOPYECKUX

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

P 10, Tems 10.1, 10.2, 10.3, 10.4 E—

P11, Temst 111, 112, 113 Tlo/c, 114, | ppmmayanssex

11.5,11.6 TT-o/c, 11.7 HPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KOHTpOTbHAS

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

pabora

[l-o/c, 13.6 Brinmosnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 .

Meolc, 14.6 3K3aM IjaHI/IOHHLIX

3a7aHui
OK 02. Ucnoap30BaTh P1,Temal.l, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6 TectupoBanue
COBpEMEHHbIE CPEJICTBA P2, Temsi 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 | VcrHblii onpoc
[OMCKA, aHATIM3a U P3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaremaTiuueckuii
B P4, Towst 41,42, 43, 44, 45, 46,47
prip I-o/c, 4.8,4.9, 4.10, 4.11

uHpOpMALUH, U P 5. Temur 5.1. 5.2 VnauBuyansHas
HHOpPMALHOHHbIE P 6, Temsi 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | caMoctosTenbHas
TEXHOJIOTH LIS M-o/c, 6.8, 6.9, 6.10 [-o/c, 6.11 paGora
BBITIONHEHHS 327124 P 7, Temsi 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | Tpencrasnenne
npoeccnoHaTbHOM M-0/c,7.8,7.9, 7.10 Tl-o/c, 7.11,7.12, 7.13, | pe3yabraros
JIeSITETbHOCTH 7.14,7.15,7.16,7.17 MPAKTHYECKUX padoT

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

3amuTa TBOPUECKHX
pabot

YpogpeccuoranbHoe-opueHmMuposaHHoe codepraHue
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P11, Temsr 11.1,11.2, 11.3 [T-0/c, 11.4, 3ammuTa

11.5,11.6 IT-o/c, 11.7 WH/IMBUYaJIbHBIX

P 12, Tems: 12.1, 122, 12.3, 12.4 HPOCKTOB

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5 KoHTpotsias

IT-o/c, 13.6 paboTa

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 BLITIONHEHIE

IT-o/c, 14.6 SK3aMEHaIlMOHHEIX

3aJlaHu i’
OK 03. IlmanupoBats u P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
peamusoBsiBath cooctBennoe | P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-0/c,2.6 | Vcrusrii onpoc
po(eCcCHOHATEHOE U P'3, Temnt 3.1, 3.2, 3.3 II-o/c, 3.4 Maremarudeckuii
IHHOCTHOE PASBHTHE P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JKTAHT
’ II-o/c, 4.8, 4.9, 4.10, 4.11

npeIIPHHAMATEILCKYIO P 5, Tempr 5.1, 5.2 WuauBuayansHas
ACATENLHOCTS B P 6, Tempi 6.1,6.2, 63, 6.4,65,6.6,6.7 | CAMOCTOATeIbHAs
npogeccnonanbHol chepe, | l.o/c, 6.8, 6.9, 6.10 MM-o/c, 6.11 pabota
UCIIONIB30BATh 3HAHUS 110 P7, Temsi 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 [Mpencrasnenue
(rHAHCOBOI rPaMOTHOCTH B I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, | PE€3yJabTaTOB

PA3TNYHBIX ) KU3HCHHBIX

7.14,7.15,7.16, 7.17

MPAKTHYECKUX padoT

CUTYalUsIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3anuTa TBOPYECKUX

P9, Temrr 9.1,9.2,9.3,9.49.5 paboT

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammTa

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MHIMBH/IyaJIbHBIX

11.5, 11.6 I1-o/c, 11.7 NPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KoHTpoTbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

paborta

[l-o/c, 13.6 Brinosnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

M-o/c, 14.6 BKSaMteaHI/IOHHLIX

3aJaHui

OK 04. 3ddexTuBHO P1,Temal.l, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6 TectupoBanue
B3aHMOI[eI>iCTBOBaTB u P 2, TeMbl 21, 22, 23, 24, 2.5 H-O/C, 2.6 VYV CTHEBIN OIpoC
paboTaTh B KOJJIEKTUBE U P3, Tempr 3.1, 3.2, 3.3 I-0/c, 3.4 MaremaTnueckuii
KOMAHIe P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 KTAHT

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

P 5, Tembi 5.1, 5.2 NnpmsunyansHas

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIIbHAS

Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 lIpencraBienune

I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, pE3yIbTaTOB

7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2, 12.3,12.4

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

IPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WH/IMBUTyaJIbHBIX
IIPOEKTOB
KoHTpobHas
pabora
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 Brinmonenue
I1-o/c, 14.6 9K3aMEHAIlHOHHBIX
3aJIaHuM
OK 05. OcymiecTBasiTh P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
YCTHYIO U HChMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Ycruslii onpoc
KOMMYHHKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 [I-o/c, 3.4 MaTteMaTuyeckuit
TOCYJapCTBEHHOM S3BIKE E-‘(l)’/cTzlg) ! 44.1'91 ’ 4%1'(2)’ jf’l 4.4, 4.3, 4.6, 4.7 JUKTAHT
Poccuiickoit ®enepanuu ¢ Ps, T eMI:I 5.1” 59 ’ WHauBuyanbHas
YUeTOM ocobOeHHOCTER P 1’ Tema 11, 12, 1.3 H-O/C, 14, 15, 1.6 CaMOCTOATCIIbHAA
COLIMAIIBHOTO ¥ KYJIBTYPHOTO | P 2, Tewmsi 2.1, 2.2, 2.3, 2.4, 2.5 [T-0/c, 2.6 | pabora
KOHTEKCTa P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 [IpencraBnenue
P 4, TeMsbl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 pe3yIbTaTOB
rli'g/ %:M%I ‘;91’ i 12 0,4.11 NPaKTUYECKHUX PaboT
’ T 3ammuTa TBOPYECKUX
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabor
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P 7, Tewn 7.1,7.2,73,7.4,75,7.6,7.7 | SouHra
M-0/c,7.8,7.9, 7.10 TI-o/c, 7.11,7.12, 7.13, | MHAMBHAYATLHBIX
7.14,7.15,7.16,7.17 TpOCKTOB
P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KontposbHas
P9, Temsr 9.1,9.2,9.3,9.49.5 pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 BeimonHeHne
P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4, 9K3aMCHAIMOHHBIX
11.5,11.6 IT-o/c, 11.7 3aJaHui
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3, 9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 06 ITposBisTh P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
Tpak1aHCKO- P 6, Tembl 61, 62, 63, 64, 65, 66, 6.7 VY CeTHBIN OIpoc
MaTPUOTUYECKYIO MTO3ULIUIO, IT-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 Maremarnueckuit
JIEMOHCTPHPOBATD P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 JMKTAHT
OCO3HAHHOE [OBEICHAS Ha [1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, WHanBuIyaTbHas
OCHOBE€ TpagUIIMOHHBIX 7.14,7.15,7.16,7.17 CcaMOCTOSTe/IbHas
POCCHHACKIX TyXOBHO- P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabota
. P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
HPAaBCTBEHHBIX IIEHHOCTEM, B M-o/c, 14.6 [IpencraBnenue
TOM YHUCJIE C YIETOM pe3yabTaToB

rapMOHU3 Al

MPAKTUYCCKUX pa60T
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MCXKHALlMOHAJIbHBIX U

3amura TBOPUYECKUX

MEXPEITUTHO3HBIX pabot
OTHOIIEHUH, IPUMEHATh 3amura
CTaH/IaPThI WHWBUIYaTbHBIX
AHTHUKOPPYIITUOHHOTO MIPOCKTOB
IIOBEACHUSA KontponbHas
paborta
Beinosnenue
9K3aMEHAIMOHHBIX
3aJaHni
OK 07. CopelicTBOBaThH P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COXPAHEHHUIO OKPYXKAIOIICH P2, Tems 2.1,2.2,2.3,2.4, 2.5 11-0/c,2.6 | YcTHslii onpoc
cpenel, pecypcochepexenmo, | b 3> Temer 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaremaTnaeckunii
PHMEHATS HAHNS 06 P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 WKTAHT
[T-o/c, 4.8, 4.9, 4.10, 4.11
W3MCHCHHUH KITUMATa, P 5, Tempi 5.1,5.2 NuauBuayansHas
TIPUHIIUITBEI OSPEIKITUBOTO P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSTETbHAS
MPOM3BOJICTBA, Y((HEKTHBHO M-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 paborta
JICHCTBOBATH B P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipencrasnenne
Ype3BbIYAHHBIX CUTYALUAX I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,7.13, | pe3ynbTaToB

7.14,7.15,7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTHUYECKUX padboT
3anuTa TBOPYECKUX

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa

P11, Temsr 11.1, 11.2, 11.3 [T-0o/c, 11.4, VH/MBALYalbHbIX

11.5,11.6 IT-o/c, 11.7 MPOEKTOB

P12, Temsr 12.1, 12.2, 12.3, 12.4 KOHTpOTbHAS

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

pabora

I-o/c, 13.6 BrInosHenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

M-o/c, 14.6 BKBaMteaHI/IOHHBIX

3aJaHui

ITK 1.2. OcymiecTBIsATH P1,Temal.l, 1.2, 1.31-0/c? 1.4,1.5,1.6 | TectupoBanue
KOMIIJIEKC MEPOIPHATHI 1O P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | VcTHbId ompoc
nemontaxy u pemonty cucrem, | P 3, Temst 3.1, 3.2, 3.3 [1-o/c, 3.4 MaTeMaTnuecKuii
ArperaToB H Y3108 P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JUKTAHT
ABTOMOOMIICH ISl YCTpaHECHUS l-o/c, 4.3, 4.9, 4.10, 4.11 WHanBuIyatsHas
0GHAPYIKEHHBIX P35, Temsr 5.1,5.2
HEHCTIPABHOCTEH. P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIbHAA

Il-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabota

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpencraBienne

IT-0/¢,7.8,7.9, 7.10 II-o/c, 7.11,7.12,7.13, | PE€3yIbTaTOB

7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 [T-0/c, 11.4,

MPaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaJIbHBIX
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11.5,11.6 IT-o/c, 11.7

MIPOCKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonrtponbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 paboTa

II-o/c, 13.6 Brinonxenue

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 II- SK3aMEHAITMOHHBIX
o/c, 14.6 3a1aHMi
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Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB.

1.AnropuT™mbl penieHus] TPUTOHOMETPUUYECKUX HEPABEHCTB.
2.Benukue MaTeMaTUKU APEBHOCTH.

3. Benukue MaTeMaTHKU U UX BEJIUKHE TEOPEMBI.

4. Bo3nukHoBenwue norapudmos. JlorapudmMbl BOKpyT Hac.

5. Benukoe uckyccrBo u xu3Hb xepanomo Kapurano.

6. ['eomeTpuueckre MOJIeNN B €CTECTBO3HAHUM.

7. 'eomerpus EBkimaa kak reppasi HAy4Hasi CUCTEMA.

8. 'eometpus JlobaueBckoro.

9. 'eomeTpust MHOTOTPaHHUKOB.

10. 'eomeTpuueckre GOpMbl B HCKYCCTBE.

12. I'paduku seMeHTapHbIX QYHKIUI B PUCYHKAX.

13. 3aragku nupaMuIbL.

14. 3arafgounble rpaKy TPUTOHOMETPUYECKUX (YHKIUH.

15. 3agaun TMHEHHOTO IPOrPaMMHUPOBAHUS.

16. 3ameuaTenbHble MATEMAaTHUYECKUE KPUBBIE: PO3bI U CIIUPAJIH.
17. 3ameuaTenbHbIE TOUYKHU U JINHAH TPEYTOJIBHUKA.

18. 3omoTO€ ceuenue.

19. 3ameuaTenbHbIe HEPABEHCTBA, UX 00OCHOBAaHUE U IPUMEHEHHUE.
20. M3MepeHue BBICOTHI 3aHNUS HEOOBIYHBIM CTIOCOOOM.

21. KoHnueckue ceueHns U UX NIPUMEHEHUE B TEXHUKE.

22. JlorapupMudeckre TUKOBUHKH.

23.JlroOuMBIi TOPOT B YKCIIaX U 3a/1a4ax.

24. Maremartuka B Moel ipodeccun.

25. MaTteMartuka Ha KeJIe3HOU Jopore.

26. MHOTOJIMKasi CHMMETPHS B OKPYXKAIOIIEM Hac MUPE.

27. HenpepsiBHBIE IpOOH.

28.ITapkeTsl, MO3anKa U MaTeMaTU4YecKuii Mup Mapuyca Duiepa.
29. [loBepXHOCTH MHOTOIPaHHUKOB.

30. [TocTpoenue rpadukoB QPyHKIMHA, COMEPIKAMUX MOTYIIb.

31. IlpaBusbHbBIC U TTOTYNPABUILHBIE MHOTOTPAHHUKH.

32. [IpumeHeHre CI0KHBIX MPOLIEHTOB B JKOHOMHUYECKHX pacyeTax.
33. Ilpuposa 1 UCTOpUs KOMILJIEKCHBIX YHCEI.

34. IIpousBoHas U €€ MPaKTUUYECKOE MPUMEHEHHE.

35. IIpouieHTBI BOKpPYT HAC.

36. CummeTpusi B MAaTEMATUKE U ApXUTEKTYpE.

37. CrapuHHbIE MEpbI JUIMHHBI.

38. dakTopuabl.

39. DT «HEnpoCThIE» MPOCTHIEC YUCIA.
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4. bammakoB M.M. Martematnka: DOY

5. bammmakoB M.M. Marematuka. COOpHUK 3a7a4 MPOPUIHHON HAIPABIECHHOCTH
: yueb. mocobue JyIsi CTYICHTOB, 00 yJaroIIuXcs 1o npodeccusm u
CIIEUATIBHOCTSM cpejl. mpod. 0Opa3zoBaHuUsI

6. bammakor M.U., bytiko E. B., Bepounkas A. B., [Imurpenxo U. II.
MaremaTuka. DJIeKTpoHHas paboyas TeTpaib

7. bammakoB M.U., MUBonruna C.B. MaremaTtuka. DJI€KTPOHHOE HATJISIAHOE
1ocooue

8. // DnexTpoHHBIN pecypc 1udpoBoii oopazoBarenbHol cpeasl CITO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/

HHuTepHeT - pecypcsl

www.fcior.edu.ru (MapOopMaIimoHHble, TPEHUPOBOYHBIE W KOHTPOJIHHBIC
MaTepuabl).

www.school-collection.edu.ru (Enunas KOJUIEKIIHS I (POBHIX
o0pa3oBaTeIbHBIX PECYPCOB).
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