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1. OBHIASA XAPAKTEPUCTHKA PéEO‘IEfI IMPOI'PAMMUBI
OBIIEOBPA3OBATEJBHOU JUCIHUITJINHBI
«MATEMATHUKA»

1.1. MecTo IMCUMIUIMHBI B CTPYKTYpe 00pa30oBaTeJbHOI MPOrpaMMbl
CIIO:

O6meobpazoBaTebHASA TUCITUTUTHHA «Marematuka SIBIISICTCSI
00s3aTeNIbHOM ~ YacThi0  00IIe00pa3oBaTENFHOTO  IMKJIA  00pa3oBaTEIbHOMN
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mo cmemumansHoctn 43.02.15
«IloBapckoe M KOHAUTEPCKOE ENI0» BXOMAAILICH B COCTaB YKPYNMHEHHOW TPYIIIBI
cnenuansHoctert 43.00.00 CepBuC U Typu3M.

1.2. llesu U IUIaHUPYeMble Pe3yJIbTAThI 0CBOCHHS THCIUIIJIHHBI:

1.2.1. Heab AuCUMILIHHBI

Conepxanue pOrpaMMBbl 0011e00pazoBaTeIbHON JACIUTIIAHBI
«MaremaTrikay HampaBJIeHO Ha JOCTHKCHUE pe3yJbTaTOB €€ U3YYCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mpodeccruoHaIbHOM
HarnpasyiieHHocTH ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbI OCBOCHHMSI 0011e00pa30BaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCIHUILUIMHA UMeeT TIpu GopMupoBaHuu U pazsutuu OK

u [1IK




O01mue KOMIETEeH MU

IInanupyemMsble pe3yJbTaThl 00y4eHHS

Oomue

OK 01 Bribupath
CHOCOOBI pelICHUs 3aaad
npohecCHOHATBLHOM
JeSITeIIbHOCTH
PUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

- chopMHUPOBATh TPAKTAHCKYIO TO3UIUIO
oOyuarolerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOT0 O0IIECTBa;

- TOTOBHOCTh K  TyMaHUTapHOM U
BOJIOHTEPCKOM JIESITEIbHOCTH;

- OCO3HaTh JIMYHBIM BKJIAaJ B MOCTPOCHUH
YCTOMYHMBOTO OYIyIIEro;

- chopMupOBaTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHON MPaKTUKU,
OCHOBaHHOTO Ha Jiasnore KYJBTYP,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- caMoCTOsTeNbHO  (GOPMyIUpPOBATH U
aKTyaJlu3UpoBaTh MpPoOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb,
OLICHUBAaTh COOTBETCTBUE pE3YyJIbTATOB IEJSIM,
OIICHUBATh PUCKHU MOCJIEICTBUI NEITEIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE MPHU
pelIeHUH KU3HEHHBIX MPoOJIeM;

- CIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSATEIIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]a4, MPUMEHEHUIO Pa3IN4HbIX
METO/IOB ITO3HAHUS;

- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3ajaui B 0Opa3oBaTENbHON JESATENbHOCTH U
KU3HEHHBIX CUTYalUsIX;

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00JacTei;

- BBIIBUTATh HOBBIE HJICH,
OpUTHHAJIbHBIE MOJX0/Ibl U PEIICHUS;

npeiaraTh

JucuunimHapHble
- BJAQJCTh METOJAaMH JOKa3aTeJIbCTB, aJITOPUTMAMHU
pelieHus 3agad; yMmeHue (HOpMyIHMPOBATH OIMpeeseHus,

aAKCHOMBI u TCOPCMEI, IPUMCHAITH ux, MMPpOBOAUTH
JOKa3aTCIbHBIC PACCYKACHUSA B XO0A€ PCIICHUS 3a/1a4,

- YMCTb OICPUPOBATL TMOHATHUAMU: CTCIICHb 4YHUCIIA,
norapmbM qucia, YMCHHUEC BBIIOJHATE BBIYHUCICHUC 3HaQYCHUI

U 1npeoOpa3oBaHUS  BBIDOKEHUH CO  CTENEHSAMH |
jgorapupmamy,  npeoOpa3oBaHUs  JAPOOHO-PALMOHAIBHBIX
BBIPAKCHMI;

- yMeTh BbIOMpATh MOAXOIAIIMN HM3Y4YEHHBIH METOH JUIs
pelieHus 3aJadu, pacro3HaBaTh MareMaTHueckue (akTel u
MaTeMaTHYeCKUe MOJENM B MPHUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YyMEHHE IPUBOAUTH IIPUMEPHI
MaTEMaTUYECKUX  OTKPBITUH  POCCHUICKOM W MHPOBOMU
MaTEeMaTU4eCKON HAyKH;

- YMETb OIIEpUPOBATH IOHATHSAMH: HATYpPaJIbHOE YHCIIO,
LEJN0€ YHUCIO0, OCTaTOK IO MOZYJII, PalUOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE YKCIIO, MHOXKECTBA HATypalbHBIX, LEJBbIX,
palMOHAIBHBIX, IEHCTBUTEIBHBIX YUCEN; YMETh UCIIOJIb30BaTh
NPU3HAKU JIETUMOCTH, HAUMEHbLIMH OOLMi JenuTens |
HauMeHbllee oOulee KpaTtHoe, aidroput™ EBkiauaa mnpu
pELICHUH 3a]a4; 3HaKOMCTBO C Pa3IW4YHbIMU ITO3UIIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;

- YMETb MOJEIMPOBATH pEaJbHbIC CUTYallUM HA S3bIKE
MaTE€MaTHKU; COCTAaBJISITh BBIPAKCHMS, YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4U, UCCIEA0BATh
MOCTPOCHHBIE MOJEIHN C MCIIOJIb30BAaHUEM almapara ajireOpsl,

UHTEPIIPETUPOBATh  IOJIYYEHHBI  pe3ysbTaT;  CTPOMTH
MaTeMaTUYeCKUe MOJEIU C TIOMOIIbI0 T'€OMETPHUYECKUX
NOHATUM W  BENWYMH, pelaTh CBA3aHHbIE C  HUMH

MPAKTUYECKHUE 33/1a4d; COCTABISATh BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHPOBATh  TOJIYYEHHBIH  pe3yibTaT;  pemaTh




- HMETh BHYTPEHHIOIO MOTHBAIIHUIO,
BKJIFOYAIOLIYIO CTPEMIIEHUE K JOCTUKECHUIO LIEJIN
U yCIEXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHUE
JIECTBOBATL, MCXOS M3 CBOMX BO3MOKHOCTEH

MPUKJIAIHBIE 3a/1a4K CPEACTBAMU MAaTEMaTHYECKOI0 aHAIN3a, B
TOM YHCJIE COIHAIBbHO-?KOHOMHYECKOTO | (U3NYECKOTO
xapakrepa

OK 02 MHcnonp3oBath

COBpPEMEHHBIE CpezcTBa
TIOWCKa, aHamM3a u
UHTEpIpETaluu
uHpopmanuu, u
UH(POPMALMOHHbIE
TEXHOJIOTUH VISt
BBITTOJTHEHHS 3a1a4
npoQeCCUuOHATILHON
JeSITeTbHOCTH

- YMETh B3aMMO/ICHCTBOBATH C COIIMATBbHBIMU
HHCTUTYTaMU B COOTBCTCTBHUH C UX (1)YHKI_[I/ISIMI/I u
Ha3HAYCHUEM;

- CIIOCOOHOCTH OLEHHBATh CUTYallMl0 U
NPUHUMATh OCO3HaHHBIE peuieHus,
OPHUCHTHPYICH Ha MOpaJIbHO-HPABCTBCHHLIC
HOPMBI U IIGHHOCTH;

- TOTOBHOCTh K TPYAY, OCO3HAHHE LIECHHOCTH
MacTepCcTBa, TPYHAOIIO0HE;

- TOTOBHOCTH K aKTHBHOI JACATCIIbHOCTHU
TEXHOJIOTHYECKOM " COIMATBHON
HAIpPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMHUPOBATH,
IUIAHUPOBaTh M  CaMOCTOSTEIBHO BBIOJIHSTH
TaKYIO ACATCIbHOCTD,

- [omy4aTh ~ HOBBIE  3HaHHs,  €ro
MHTEpIIpEeTalNH, MpeoOpa30BaHUIO U
NPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX CHTYaIHSIX,
B TOM 4YHCIC IIpU CO3JaHHUU y‘-I€6HI)IX n
COIIMAJIBHBIX POEKTOB;

- BBIABJATH NMPUYUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJM3UpoBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€c peuicHus, HaxXxoauThb APTYMCHTBI JIIA
J0Ka3aTeJIbCTBA CBOMX YTBEPXKICHHMH, 33]aBaTh
[apaMeTpsl U KPUTEPUU PELICHUS,

- BIIAIETh HaBBIKAMH TOJTY4CHHS
nH(pOpMallMd W3 HMCTOYHHMKOB pAa3HBbIX THUIIOB,
CaMOCTOSITENTFHO OCYLIECTBIISATh TTOMCK, aHaJH3,

CUCTEMAaTHU3al1I0 u MHTEPIIpETAINIO
uHbOpMAllUM  Pa3IMYHBIX BHJIOB M (GOpM
MIpe/ICTaBJICHMUS;

- HUCIIOJIb30BAaTh CPCJACTBA I/IH(I)OpMaLII/IOHHLIX

- yMeThb OIEpUPOBATh MOHATHAMHU: PpAIlMOHATbHAS
¢dyHKuus, TOKa3arenbHas (QYHKIMA, CTerneHHas (QyHKIus,
norapupmuydeckas GpyHKIHS, TPUTOHOMETPUYECKHE (QYHKIINH,
oOpatHble (DYHKIMM;, YMEHHE CTPOUTHh TpadUKU H3Y4EHHBIX
(bYHKIMIA, UCTIONB30BATh TPA(UKN PU U3YyIEHUH IIPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHWH 3a1a4 U3 JAPYruX Yy4eOHBIX

NpPEeAMETOB M 33Jad U3 pEIbHOW IKU3HM;, BBIpAXKaTh
dbopMyraMu 3aBUCUMOCTH MEX]1y BETUUMHAMMU;

- yMeTb  ONEPUpPOBaTh  MOHATUSAMHU:  TOXJIECTBO,
TOKIECTBEHHOE TpeoOpa3oBaHUe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YypaBHEHUH U  HEPABEHCTB, pPaBHOCUIBLHOCTh
YpaBHEHUM, HEPABEHCTB W  CUCTEM,  palMOHAJIbHBIE,
UppALMOHAJIBHBIE, MIOKa3aTelbHBIE, CTEIICHHBIE,
norapudmmueckue, TPUTOHOMETPUYECKHUE YpaBHEHMUS,
HEpPaBEHCTBA U CUCTEMbl; YMETh pELIaTh YpPaBHEHUS,

HEPAaBEHCTBA M CHCTEMBI C MOMOUIbIO PA3JIUYHBIX MPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MApaMETPOM;
NPUMEHSTh ypaBHEHUS, HEPABEHCTBA, MX CHCTEMbI JUIs
pelIeHNsT MaTEeMaTHYECKMX 3a7ad W 3a7ad M3 PasIMYHBIX
oOnactell HayKu U pealibHOM JKHU3HH;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: TBHKEHUE,
NapajuleJIbHBIM MEPEeHOC, CHUMMETPHsS Ha IUIOCKOCTH W B
IPOCTPaHCTBE, IOBOPOT, peoOpa3oBaHue 110100us, MOA0OHbIE
¢Gurypsl; yMEeTh pacrio3HaBaTh paBHbIE U M0JI00HbBIE (QUTYPHI, B
TOM UYHCJIE€ B TMPUPOLIE, HCKYCCTBE, APXMUTEKTYpE; YMETh
UCIIOJIb30BAaTh ~ I€OMETPUYECKHE  OTHOILIEHUS, HaXOIUTh
reoOMEeTpUYECKre BEIWYMHBI (JUIMHA, Yroj, IJIouajab, 00beM)
IpU pEelIeHUH 3a/ad U3 JAPYTux y4eOHBIX NPEIMETOB U U3
peanbHOU KU3HU




U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  337ad C  COOJIOJICHUEM
TpeOoBaHMI PrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeIKSHHS,
MPaBOBBIX W OTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 06€301MacHOCTH;

- BIAJACTh HAaBBIKAMU pACIIO3HABAHUS U
3alUTHI uHpOpMaInH, WHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 03 IlnanupoBaTh u

peaIn30BHIBATH
COOCTBEHHOE
po(hecCUOHATLHOE u
JUYHOCTHOE pa3BHTHE,
PeIPUHAMATEIBCKYIO
JIEATENHHOCTD B

npodeccnoHaIbHOR cdepe,
UCIIONIb30BAaTh 3HAHHA II0
(UHAHCOBON TI'PaMOTHOCTH
B Pa3IMYHBIX >KU3HEHHBIX
CUTYaIHsIX

- TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX
BUJAX  HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

- HMMETh HUHTEpeC K pa3IMuHbIM chepam
npodeccHoHabHON ~ NIeATENbHOCTH,  YMEHUE
COBEpLIaTh  OCO3HAaHHBIM  BbIOOp  Oyaymieit
npodeccun U peanu3oBBIBATH  COOCTBEHHBIE
’KU3HEHHBIC TJTaHbI; TOTOBHOCTH M CIIOCOOHOCTD K
00pa30BaHHIO u camMo00pa3oBaHUIO Ha
MPOTSKEHUU BCEU KU3HH;

- AHANU3MpOBATh IOJYYEHHBIE B  XOJI€
pelieHns  3aJadyd  pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

- CAMOCTOATEIBHO COCTABJISATH IUIAH PELICHUS
npoOJIeMbl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOUYTEHUH;

- YMETh OLICHMBAaThb PUCKU U CBOEBPEMEHHO
IIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

- chopMupoBaTh MpHU3HABaTh CBOE IMPaBO U
MIPaBO JIPYTUX JIFOJIeH Ha OMIHUOKH.

- YMETb OIEpUpPOBaTh IOHATUSAMHU: PALUOHAIBHBIE,
MppaluroOHaIbHbIC, IMOKa3aTelIbHEIC, CTCIICHHBIC,
norapumuyueckue, TPUTOHOMETPHUUECKHE YpaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEThb OIEpPUPOBATH IMOHATUAMHU: MHOIOIPAHHUK,

CeYeHHE MHOrOrpaHHHKa, KyO, mNapajulejenunesa, IMpu3Ma,
nupamunaa, Qurypa W TMOBEPXHOCTb BpallleHUs, LHUIUHJD,
KOHYC, Iap, cdepa, cedeHus: (purypsl BpamieHusi, IIOCKOCTb,

Kacaomascss  chepbl, OWIMHApPA, KOHYCa,  IUIOMIAIb
MOBEPXHOCTH THUPAMUJBI, TpPHU3MBI, KOHYCa, LWIHHIPA,
wiomaab  cepel, 00beM  Ky0a,  IPSIMOYTOJIBHOTO

napamjieiacnuicaa, nmupaMmuabl, IMPU3MbI, THJIWHApPA, KOHYCA,
mrapa; yMCHHC I/I306pa)I(aTB MHOT'OTPpAaHHUKH W IOBCPXHOCTHU
BpalmcHus, MUX CCUCHUA OT PYKH, C ITOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB, YMCTH PACIIO3HABATDH

CUMMETPUIO B IIPOCTPAHCTBE;  YMETh  pacllO3HABAaTh
[IPaBUJIbHBIE MHOTOTPAHHUKY;
- yMETb ONEPUPOBATH TMOHATHAMHU: MPAMOYTOJIbHAsS

cUCTEeMa KOOPAWHAT, KOOPAUHATEI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJISIPHOE NMPOMU3BEACHUE, YTOJ MEXIY BEKTOpPaMHU,
CyMMa BEKTOPOB, IIPOM3BEACHUE BEKTOPA HA YKCIIO; HAXOIUTh
C TMOMOIIBI0 M3YyYEHHBIX (OPMYIT KOOpPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXKAY ABYMs TOUKAMU;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: COYETAHUE,
[IEPECTAHOBKA, YHUCJIO COYETAHUH, YHCIO IEPECTAHOBOK;




ouHoM HploTOHA; yMETh MPUMEHITH KOMOWHATOPHBIE (DAKTHI 1
paccyXIeHus IS pelIeHus 3a1a4;

- yMeTb  HaxOAWUTb  BEPOSTHOCTH  COOBITUH  C
UCTIOJB30BAaHUEM TIpaUUECKHX METOAOB; MHPUMEHSTH JUIS
pemieHust  3a7ad  GOpPMYJbl  CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, (OpMyTy TOJHONW BEpOSTHOCTH, (opmymy
bepuyinu, komOuHaTopHble (GakThl U (HOPMYJIbl; OLIEHUBATDH
BEPOSITHOCTH pEAIbHBIX COOBITHI; YMETb ONEpUPOBATH
HOHATUAMMU: cilyyaitHas BEJIMYMHA, pacripeiesieHue
BEPOSTHOCTEH, MaTeMaTHYECKOE OXXHUJaHHWe, AUCIEpCUs U
CTaHJApTHOE OTKJIOHEHHE CIy4yallHOH BeJWYMHBI, (DYHKIUH
pacripesielieHus] ¥ IJIOTHOCTH PaBHOMEPHOTO, TOKA3aTeIbHOTO
U HOPMAJIBbHOTO paclpelesieHuil; yMeThb HCIOJIb30BaTh
CBOMCTBAa H3Y4YEHHBIX pacHpeNeseHUuN JUisl peuleHus 3aj]ad;
3HAaKOMCTBO C TOHATHUSMHU: 3aKOH OOJIBIIMX YHUCEN, METOJIbI
BHIOOPOYHBIX HMCCIICIOBAaHUI; YMETh TPUBOIUTH PHUMEPHI
OPOSIBICHUSI 3aKOHA OOJBIIMX 4YHUCeN B MPUPOIHBIX U
OOIIECTBCHHBIX SIBJIICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH HOHATHAMM: IUIOIIAIb
¢uryper, oobem (UTYpHI, BeNWYMHA YTJA, PACCTOSHUE OT
TOYKH JIO TIUIOCKOCTH, pAacCTOSHHE MEXIy HpsSMBIMH,
paccTosiHuEe MEX[Y TUIOCKOCTSMH, TUIOMAAb chepbl, MIOoaIb
MOBEPXHOCTU MUPAMUJbI, IPU3MBI, KOHYCa, LHINHAPA, 00BeM
Ky0a, TIPSIMOYTOJIBHOTO  TapajuleJieuIieaa, MUPaMUIbI,
OpU3Mbl, LWIMHIpPA, KOHyca, Iapa; YyMEHHE HaXxOIUTh
OTHOIIEHHE 00bEMOB MOAOOHBIX PUTYD

OK 04 DddextuBHO - TOTOBHOCTb IHPOTHUBOCTOSITH MHJEOJOTHU - YMeTh OIEpPUPOBATH MOHATUSAMH: CIy4allHBIH OIBIT U
B3aMMOJIEIICTBOBATH U [DKCTpeMH3Ma, HalMOHalIM3Ma, KceHo(oOuH, |cayyailHoe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS;
paboTaTh B KOJUJICKTUBE WU |JAWCKPUMMHAIMM O COLMAIBbHBIM, PEIUTHO3HBIM, |YMETh  BBIUMCIATH  BEPOATHOCTh €  HCHOJb30BAHUEM
KOMaHJe pacoBBIM, HAIIMOHAJIBLHBIM IIPU3HAKAM; rpaduyueckux MeTOO0B; NMPUMEHATh (OPMYIBbl CIOKEHUS U

- chopMupoBaTh HPABCTBEHHOE CO3HAHHE, |YMHOXKEHUS BEPOSTHOCTEH, KOMOHMHATOpHBIE (aKThl U
STUYECKOTO ITOBEIEHN, dbopMynbl TpU peHIeHUH 3a/ay; OLIEHWBATh BEPOATHOCTH
- TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTH | peajibHbIX  COOBITHH; = 3HAaKOMCTBO €O  CIIy4allHBIMHU
MacTepCcTBa, TPYI0II00UE; BEJIIMYMHAMU; YMEHHME MPUBOAUTH IIPUMEPHI IMPOSBICHUS

- CTaBHUTb HpO6JIeMBI n 3aJa4u, [ 3aKOHa OOJIBIIMX 4YHCET B NPpUPOAHBIX U 06IJ_IGCTBCHHBIX




JOTyCKAIOI1e aTbTePHATUBHBIC PEIICHUS;

- BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIIECHUS
M B3aUMOJIEHCTBUS;

-aQpryMEHTHUPOBAHHO BECTH JIMAJIOT,
CMATYaTh KOH(MIUKTHBIC CUTYAIIHH;

- pa3BEepHYTO U JIOTMYHO H3JIaratb CBOIO
TOYKY 3pEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

COBMECTHAas IeATEIbHOCTD:

- MOHMMATh U HCIOJIb30BATh MPEUMYILECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- BBIOUPATh TEMAaTUKY U METOJIbI COBMECTHBIX
JNecTBUM ¢ ydeToM OOHIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJ0TO YICHA KOJIJICKTHBA,

- KOOPJMHUPOBATh M BBINOJHATH paboOTy B

YMETh

YCIOBHSIX ~ pEalibHOTO,  BHPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
- chopMHpOBATh CaMOKOHTPOJIb, YMETh

[IPUHUMATB OTBETCTBEHHOCTH 334 CBOC IIOBEICHUE,
CTIIOCOOHOCTH aIaITHPOBATHCS K YMOIMOHATBHBIM
U3MEHEHMSM U TpOsBIATH T'MOKOCTb, OBITH
OTKPBITBIM HOBOMY;

- copMupoBaTh  COLMAIbHBIE  HAaBBIKH,
BKJIIOYAIOIINE CIOCOOHOCTh BBICTPaNBaTh
OTHOLICHHUS C JPYTMMHU JIIOJIbMH, 3a00THUThCH,
MIPOSABIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL;

- copMupoBaTh MNpPHUHATBIE MOTHBBI U
apryMeHTbl JApYIMX JIIOJA€H TNpH  aHAIN3E
pe3yabTaTOB AEATEIBHOCTH

SIBIICHHSX

- YyMETh CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CTEIICHb C
IENIBIM TT0Ka3aTesieM, KOpEeHb HATYpalIbHOH CTEICHH, CTEICHb
C paloHAaJIbHBIM IOKA3aTeNieM, CTEHCHb C JICHCTBUTEILHBIM
(BemIeCTBEHHBIM) IIOKa3aTeneM, JorapudM 4Yucia, CHHYC,
KOCUHYC Y TAHTEHC MPOU3BOJIBHOTO YHCIA;

- yMeThb CBOOOJHO ONEPUPOBATh TMOHATHIMHU: TpaduK

¢ynkunu, oOpatHas (QyHKOMSA, KOMIO3MIMA (DYHKIHUH,
nuHeWHas (QyHKOUS, KBajgpaTHdHas (QYHKIUS, CTEIeHHAs
GyHKIMS C IeTbIM  [OKaszaTelieM, TPUTOHOMETPUYECKHE
byHKIIMM,  0oOpaTHBIE  TPUTOHOMETPUYECKUE  (PYHKIIHH,

nokaszarebHas ¥ JorapudmMudeckas QyHKIUU; YMETh CTPOUTH
rpadbuky QYHKIHA, BBIIOIHATH MpeoOpazoBaHus TpaduKoB
byHKUIHI;

- YMETh HUCHOJb30BaTh rpapuku (GYHKIUN AT U3ydeHUs
MPOIECCOB M 3aBUCHMOCTEH NMpPU PEIICHWH 3a1ad U3 JIPYTrux
yueOHBIX MPEIMETOB M W3 peajbHOW IKU3HU; BBIPAKATh
(dbopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

- cBOOOIHO ONEPUPOBATH MOHATUSAMU: YETHOCTh (PYHKIIHH,
NEPUOJIMYHOCTh  (DYHKIMHM, OTPaHMYCHHOCTb  (DYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpEMYM (YHKLHHU, HauOoblIee
¥ HavMeHbIllee 3HaueHWs (DYHKIMH Ha TPOMEXKYTKE, YMETb
IPOBOJUTH UCCIIE0BaHNE (DYHKIIUH;

- YMETh UCIOJIb30BaTh CBOMCTBA U rpaduku PyHKIUN 15
pellieHus ypaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpami;
n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH  MHOXKECTBA
pelieHnii ypaBHEHHU, HEPABEHCTB U UX CHCTEM;

- yYMeThb CBOOOJHO OINEPHPOBATH MOHITUSAMHU: TOYKa,
npsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHI
yroi, JIBYI'PaHHBIN yroi, TpEXTPaHHBII yroi,
nepeceKkaroluecsi, MapajulelbHble W CKPEUIMBAIOIIUECS
npsIMbIE, TMApaJUIETbHOCTh W MEPIECHANKYISIPHOCTD MPSIMBIX H
TUIOCKOCTEH, Yroa MEXAY MPSIMBIMHU, YTOJl MEXIY MPSMOM H
IUIOCKOCTBIO,  YrOJI ~ MEXIy  IUIOCKOCTSIMH;  YMEHHE
WCIIONIb30BAaTh MPH PEHICHHH 3a/lad W3YYeHHbIEe (aKThl H




TEOpeMbl  IUIAHUMETPUHM; YMEHHE OLICHMBATb
OOBEKTOB B OKPYXKAIOLUIEM MHpPE; YMETb ONEPUPOBATH
NOHATHAMM:  MHOTOTPaHHHMK, CEYCHME  MHOIOTPaHHHKA,
NpaBUWIbHBI MHOTOTPAHHUK, NpU3Ma, NHpamuna, Qurypa u
HOBEPXHOCTh BpAllEHUs, LWIMHApP, KOHyc, Imap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUYEHUs KOHyca M LWIMHAPA,
napajuleJibHble  OCH WM  OCHOBAHMIO, CEYCHHME 1Iapa,
IUIOCKOCTh, Kacaromasics chepbl, HWIMHIPA, KOHYCa; YMEHUE
CTPOUTH CCUCHHUE MHOT'OTpaHHHUKa, n300pakaTh
MHOTOTPAaHHHUKH, (UTYpbl W TIOBEPXHOCTH BpAIICHUS, HX
CEYEHHUsA, B TOM YHUCJIE C IOMOLIBI0 IEKTPOHHBIX CPEACTB;
YMEHHME TNPUMEHATh CBONCTBA I'€OMETPUUYECKHX (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIPEACICHUS] H3Yy4aeMbIX
¢uryp, BBIIBUraTh TUIIOTE3bl O CBOWCTBAX U IIPU3HAKAX
reoMeTpuueckux Guryp, o00CHOBBIBATh MJIM OIIPOBEPraTh UX;
YMEHHE TPOBOJUTH KIACCH(PHUKAIMIO (QUTYp TO Pa3INYHBIM

pasmepsl

IOpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JIONOJHUTEIbHbIE

IIOCTPOCHUSI
OK 05 OcymecTBisaTh - INPUHATH TPAIAULMOHHBIE HALMOHAJbHBIE, - YMETh OIIEpUpPOBAThH HOHSTHUSAMH: cpenHee
YCTHYI0O W THCbMEHHYIO |0OlledeoBeuecKre TYMaHUCTHYECKHE U | apumeTnyeckoe, MeJuaHa, HauOoJbllee U HauMEHbIee
KOMMYHHKAIUIO Ha | IeMOKpaTHUYECKHE LIEHHOCTH; 3HAUEHMs, pa3sMax, JIUCHEPCUs, CTaHJAPTHOE OTKJIOHEHHUE
rOCy/IapCTBEHHOM  SI3BIKE - COBEpUICHCTBOBATH A3BIKOBYIO U |YMCIIOBOTO HabOpa; yMEHHME H3BJIEKaTh, WHTEPIPETHUPOBATH
Poccuiickoii @enepanun ¢ |UUTATEIbCKYIO  KYJIbTYpy  Kak  CpeAcCTBa|MH(pOpMaIMIO, IPEACTABICHHYIO B Ta0IMIaX, Ha AUarpaMmax,
y4eToM 0COOEHHOCTEH |B3aUMOJICHCTBUS MEXKIY JIIOJbMHU M IO3HaHUS |rpadukax, OTpa)karollyl0 CBOWCTBA peabHBIX IPOLIECCOB U
COLIMAJILHOTO U | MHUpa; SBJICHUI; MPEICTaBIATh HH(OPMAIMIO C TIOMOIIBIO TAOIUI] U

KYJIBTYPHOTO KOHTEKCTa

- OCO3HATh IEHHOCTH HAay4YHOU
JIeATEIILHOCTH, TOTOBHOCTD OCYILIECTBJIATH
MPOEKTHYIO U UCCIEI0BATEIIbCKYIO JIESITEIBbHOCTD
WHIUBUYaJIbHO U B IPYIIIIE;

- BHOCHUTH KOppeKTI/IBBI B JCATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LENAM,
OIICHUBATH pI/ICKI/I HOCJ’IC}ICTBI/II\/'I ACATCIIBHOCTH,

}II/IanaMM; ucciaea0BaTb CTaTUCTHYECKHE HOaHHBIC, B TOM
YHCIIe C IPUMEHEHUEM TPapUUECKUX METOJIOB U AJIEKTPOHHBIX
CPE/ICTB;

- yYMeThb OINEpUpOBaTh MOHATUSMHU: TOYKa, MpsAMas,
MJI0CKOCT, MPOCTPAHCTBO, JIBYTPaHHBIN yTOodI,
CKpELIUBAIOIINECS MpsIMBIE, napayienbHOCTh u

MEePNEHAUKYISIPHOCTD NPSAMBIX W IIJIOCKOCTEM, YOl MEXIY

- BIaaACTh HaBbIKaMH yqe6Ho- MNpsAMBIMH, YTOJ MCKIAY HpﬂMOfI H IIOCKOCTBIO, YI'OJI MCKIY
HCCIIeN0BATSIBECKON 1 HpOGKTHOfI ACATCIIBHOCTH, | INIOCKOCTAMHU, PACCTOAHUC OT TOYKH JO IINIOCKOCTH,
HaBbLIKAMHU Pa3pCHICHUSA HpO6J’ICM; pacCTOAIHUC MCKIAY MIPAMBbIMH, pacCTOAIHUC MCKIAY
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- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopmarax ¢
y4eToM Ha3HaueHuss HMHGOpMAIlMM U IEJIEBOH
ayJMTOpUHU, BHIOMpas ONTUMAIBHYIO (GOopMy
MMPCACTABJICHUA U BU3YyaJIU3alluu,

- BIAACTh HAaBBIKAMH  II03HaBaTEILHOU
pedieKCUM  KaKk  OCO3HAHUS  COBEPIIACMBIX
JNCUCTBUH WM  MBICIUTEILHBIX TIPOIIECCOB, HUX
pe3yJIbTaTOB U OCHOBAaHMI1

MJIOCKOCTSIMU;

- YMETh HWCIIONB30BaTh MPHU PEHICHUH 3aJa4 H3y4eHHBIC
(bakThl ¥ TEOpEeMbl IIIAHUMETPHH; YMEHUE OLICHUBATh Pa3Mephl
00BEKTOB OKPYKAIOILEr0 MUPA;

OK 06
IPAXKIAHCKO-
NaTPUOTUYECKYIO MTO3ULIUIO,
JIEMOHCTPHUPOBATh
OCO3HAaHHOE IIOBEJICHUE Ha
OCHOBE TPaAULMOHHBIX
00I111€4eNI0BEYECKUX
IIEHHOCTEH, B TOM YHCIE C
y4eToOM rapMOHHU3aluU
MEXHALMOHAIbHBIX 51
MEXXPEIUTHO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUSA

[IposiBisiTH

- TOTOBHOCTb K aKTUBHOW J€STEIbHOCTU
TEXHOJIOTHYECKOU u COLIMAJIBHOU
HaMpaBICHHOCTH, CIIOCOOHOCTh HHHUIMMPOBATH,
IUIAHUPOBaTh M CaMOCTOSATEIbHO  BBIIOJHATh
TaKyIo e TeIbHOCTb;

- IUIAHUPOBATh U OCYILECTBIAThH JIEHCTBUS B
OKpy’Kalolllell cpelle Ha OCHOBE 3HaHMA LeJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- CaMOCTOSITEIIbHO OCYILECTBIISATh
[I0O3HABATENIbHYI0  JESTENbHOCTb,  BBIABIATH
npobiaemMbl,  CTaBUTb U (OpMyIUpOBaTh
coOCTBEHHBIE 3a7aud B  00Opa3oBaTesbHOMI
JESATEIIBHOCTH U KU3HEHHBIX CUTYyalUsX;

- cnocobcTtBoBaTh  (OPMUPOBAHMIO U
MIPOSBJIEHUIO IIMPOKOW OJPYAMLIMH B Pa3HBIX
00/1aCTSIX 3HAHWM, ITOCTOSHHO IIOBEIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHB;

- chopmupoBaTh, pa3BUBATh CIIOCOOHOCTH
IIOHMMATh MUP C MTO3ULIUU APYTOro YeI0BEKa

- YMETh pelaTh TEKCTOBBIE 33[]aul Pa3HbIX TUIIOB (B TOM
qucjie Ha NPOLEHTHI, JOJIU U 4YacTH, Ha JIBUXKEHHUE, padoTy,
CTOMMOCTh TOBapOB W YCIyT, HAJOTH, 3a7aud U3 O0OJacTH
yOpaBieHUs  JHMYHBIMM M CeMEWHbIMUH  (puHaHCaMu);
COCTaBJIATb BBIPAKEHMS, YPaBHECHUS, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEN0BATH IIOJIYyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETh ONEPHUPOBATH IIOHATHUIAMU: OIPEIEICHUE, AaKCHOMA,
Teopema, CIJIEJICTBUE, CBOWMCTBO, IpPU3HAK, [0KA3aTeJbCTBO,
paBHOCHIIbHBIE  (OPMYJIMPOBKH;, YMETh  (OPMYIHUPOBATH
oOpaTHOE€ ¥ MPOTHUBOMOJOXKHOE YTBEPKACHHE, MPUBOIUTH
IIpUMEPBl W KOHTPIPUMEPBIL,  HCIOJIB30BaTh  METOJ
MaTe€MaTU4eCKOW HMHAYKLUU; IPOBOJUTH  JOKA3aTEIbHBIC
pPacCyXJIeHHsI NpU PEUICHUH 3a]ad, OLECHHUBATh JIOTHYECKYIO
[IPaBUIILHOCTB PACCYXKIACHUN;

- yMeTh  CBOOOJHO  ONEPUPOBATH  MOHSATHUSIMH:
M0CJIEe10BATENbHOCTb, apupmMeTHyecKas nporpeccus,
reoMeTpuueckas Imporpeccusi, OeCKOHEYHO  yObIBarouias
reoMeTpuuecKas porpeccus; yMETh 3ajJlaBaTh
IOCJIEIOBATEIBHOCTH, B~ TOM  YHCI€ C  HOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- yMeThb BBIOMpAaTh MNOAXOASIIMNA METOA MJi peIIeHUS
3a/la4d; I[OHMMAHHME 3HAYUMOCTH MATEMATHUKU B HU3Y4YCHUHU
MPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U SIBICHUN; YMETb
pacro3HaBaTh MPOSBIECHUE 3aKOHOB MATEMATUKU B UCKYCCTBE,
YMETh MPHUBOJWUTH NPUMEPHl MATEMATHYECKUX OTKPBITHH
POCCUICKON U MUPOBOM MAaT€MAaTUYECKOU HAYKH
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OK 07 CopneiicTBOBaThL
COXPaHEHHIO OKpYXKarolen
cpepl,
pecypcocOepereHuIo,
NpUMEHSATh ~ 3HAaHUSA 00
U3MCHCHHUU KIIuMarTa,
NPUHIUIBL  OEPEKITHMBOTO
MIPOU3BO/JICTBA,
3¢ PeKTUBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

- He IPUHUMATD JEHCTBUS, IPUHOCAIIUE BPE
OKpY>Kalollen cpelie;

- yMETb MPOTHO3HPOBATh HEOIArONpUSTHBIC
9KOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAECMbBIX
JIEWCTBUM, IPEIOTBPAILIATh UX;

- pacHIMPUTD OTIBIT
9KOJIOTMUYECKOM HaNpaBJIeHHOCTH;

- pa3pabaTbIBaTh IJIAH PEIICHUs IIPOOJIEMBI C
Y4eTOM aHaju3a HUMEIOLIUXCS MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYILECTBIAThH LIEJICHANPABICHHBIN MOUCK
nepeHoca CpeACTB M CIOCOOOB JIEHUCTBHS B
npoeccuoHaNbHYIO Cpeny;

JACATCIIBHOCTH

- YMETb NEPCHOCUTD 3HaHUuA B
IO3HABATCIBHYIO MW  MPAKTUYCCKYIO obnactu
KU3HCACATCIIBHOCTH,

- HIpéajiaratb HOBBIC IIPOCKTBLI, OLICHHMBATDH
uacn C 1NO3MIMKM HOBHU3HBI, OPUIMHAJIBHOCTH,
HpaKTHqCCKOﬁ 3HAa4YUMOCTHU,

- JJaBaTh OLCHKY HOBBIM CUTYyalWsIM, BHOCHTDb
KOPPCKTHUBBI B ACATCIBbHOCTD, OICHHUBATH
COOTBCTCTBHUEC PE3YJILTATOB LCIAM.

- YMETb ONIEPUPOBATH MOHATUAMM: (PYHKIIMSI, HEMPEPbIBHAS
¢GyHKLMSA, TPOU3BOJHASA, TEpBOOOpa3Hasi, ONpPEACICHHBIHI
UHTErpaj; YMETb HaxOJUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKINH, UCTIONB3YS CIIPABOYHBIE MAaTEPUANIbI; UCCIICAOBAThH B
IPOCTEHIIMX CilydasX (YHKLIHUU HA MOHOTOHHOCTb, HAXOJIUTb
HauOoOJbIINE W HAWMEHbBIIWE 3HAUCHHsS (DYHKIUI; CTPOUTH
rpaMKd  MHOIOWIEHOB C  HCIOJIb30BaHMEM  ammapara
MaTeMaTHYECKOr0 aHalu3a; MPUMEHATh IMPOU3BOAHYIO IPH
pelleHMH  3a7ay  Ha  JIBUWKEHHE; pellaTh  [PAaKTHKO-
OPUECHTHPOBAaHHBIC 3aJaud Ha HAWOOJBIINE W HAUMEHBIINE
3HA4YEHUs1, Ha HaXOKJCHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh BBIYUCIIATH T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIIAb, 00bEM, IUIOIMIAJb MOBEPXHOCTH), HCIIOJIb3YS
U3ydeHHbIE POPMYIIBI U METO/BI;

- yMeThb OIEPUPOBATH MOHATHSIMU: HENPEPHIBHOCTD
¢GyHKIMU, acUMNTOTH rpaduka (yHKIWHU, NEpBas U BTOpas
OpOM3BOJHAS (PYHKUMH, TEOMETpUYECKUHd U  (pu3nuecKkuit
CMBICI ~ IIPOM3BOJHOH,  TmepBoOOpa3Has,  ONpPEICICHHBIN
UHTErpajl; yMeTb HaXOJIUTh ACUMITOTHI rpaduka QyHKIUY,
YMEHHE BBIUUCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOIO M KOMIIO3UIMM (DYHKIMHA, HAXOIUTh YpaBHEHHE
KacaTelbHOM K IrpaduKy QyHKIUY;

- YMETb HCIIOJIb30BaTh MPOU3BOIHYIO JJIS HCCIEI0BaHMS
GyHKIMH, [AI8  HAXOXKACHUS HAWJIYYIIero peHIeHUs B
NOPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX U
dusnueckux 3amgadax, JUIL  ONpPEAETEeHUs CKOPOCTH H
YCKOPEHHUS; HAXOUTh IJIOMIAIU U 00BeMbI (PUTYp C TIOMOLIbIO
UHTETpaja;  NPUBOIUTH  NPUMEPHl  MATeMaTHYECKOTO
MOJICJIMPOBAHUS ¢ TOMOILBIO AU(epeHIInaNbHbIX YPAaBHEHUH;

- yMeTh  CBOOOJHO  ONEpPUPOBATH  TOHSATHSIMH:
NpSAMOYTOJIbHAs CHUCTEMa KOOPJIWHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPAMHATH BEKTOPa, CyMMa BEKTOPOB, TPOU3BEACHNE
BEKTOpa Ha YHCJIO, pa3jIokKeHNEe BEKTOpa Mo 0a3ucy, CKalsipHoe
NPOM3BEJCHNE, BEKTOPHOE IIPOM3BEICHHE, Yrol MEXIy
BEKTOpAaMH;  YMEHHE  HCIIOJIb30BaTh  BEKTOPHBIA U
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KOOPJMHATHBIMA METOJI JUIsl PEIICHUSI TEOMETPUUYECKHUX 3a7ad U
3a/1a4 IPYTuX y4eOHBIX MPEAMETOB;

I[IK 1.1. BsimoassTe
HAIAJIKy, PEryJIupoBKY U
MPOBEPKY DJIEKTPHUUECKOIO
U DIIEKTPOMEXaHUYECKOTO
00opyI0BaHus

COBMECTHAs IeATEIbHOCTD:

- MOHUMATh U HCIOJb30BATh MPEUMYILECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOThI;

- BBIOUPATh TEMAaTUKY U METOJIbI COBMECTHBIX
JNEUCTBUM C Yy4eTOM OOIIMX WMHTEPECOB U
BO3MOXKHOCTEH KaXKJ0TO YICHA KOJJICKTHBA,

- KOOPJIMHUPOBATh M BBINOJHATH padOTy B

YCIAOBHUSAX  PEalbHOrO,  BHUPTYaJbHOIO  H
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
- chopMHpOBATh CaMOKOHTPOJIb, YMETh

IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBE/ICHUE,
CTIIOCOOHOCTH aIaITHPOBATHCS K AMOIIMOHATBHBIM
U3MEHEHMSM U HpOSBIATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

- copMupoBaTh  COLMAIbHBIE HAaBBIKH,
BKJIIOYAOILIHE CIIOCOOHOCTh BBICTPauBaTh
OTHOLICHMUSI C JAPYIMMHU JIIOJIbMH, 3a00THUThCH,
MIPOSBIISATH UHTEPEC U pa3peliaTh KOH(INKTHL;

- copMupoBaTh MNpPHUHATBIE MOTHBBI U
apryMeHThl  JIpyrUX JIIOJeH 1npu  aHaiu3e
PE3YJIBTATOB EATEINBHOCTH

- pa3pabaTbIBaTh IJIaH PEIICHUs IPOOJIEMBI C
Y4ETOM aHaju3a UMEIOUINXCS MaTEepUAIBHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- OCYILECTBIATh LIEJICHANPABICHHBIN TOMCK
IepeHoca CpeICTB U CHOCOOOB JEHMCTBUS B
npodeccCHOHATIbHYIO Cpeny;

- YMETH NEPECHOCUTH 3HaHHUA B
MO3HABATCIIBHYIO W MNPAKTHYCCKYIO obmactu
KU3HCACATCIIBHOCTH,

- HIpeajiaratb HOBBIC IPOCKTHI, OUCHHBATH
uacn C IO3MOWKM HOBHU3HBI, OPWUIMHAJIBbHOCTH,
HpaKTHqCCKOﬁ 3HAYUMOCTH,

- YMETb ONIEPUPOBATH MOHATUAMU: (PYHKIIMS, HENPEpbIBHAS
¢GyHKLMsA, TPOU3BOJHASA, TEPBOOOpa3Hasi, OMpeACICHHBIN
UHTErpaj; YMETb HAaxOJUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYyHKUINH, UCTIONB3YS CIIPABOYHBIE MAaTEPUANIbI; UCCIICAOBATh B
IPOCTEHIIMX CilydasiX (YHKLIHUU HA MOHOTOHHOCTb, HAXOIUTb
HauOoOJbIINE M HAWMEHBIIWE 3HAUYCHUS (QYHKIUH; CTPOUTH
rpaMKd  MHOTOWIEHOB C  MCIIOJb30BaHMEM  ammapara
MaTeMaTHYECKOr0 aHallu3a; MPUMEHATh IMPOU3BOAHYIO IPH
pelieHUH  3a7ady  Ha  JIBUWKEHHUE; pellaTh  MPaKTHKO-
OPUECHTHPOBAaHHBIE 33Jaud Ha HAWOOJBIINE W HAUMCHBIIUE
3HA4YEHUs1, Ha HaXOKJCHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh BBIYUCIIATH T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIIAb, 00bEM, IUIOMIAJb MOBEPXHOCTH), HCIIOJIb3YS
U3ydeHHbIE (POPMYIIBI U METO/BI;

- yMeThb OIEPUPOBATh MOHATHSIMU: HENPEPHIBHOCTD
¢GyHKIMU, acUMNTOTH rpaduka (yHKIWHU, TEpBas U BTOpas
OpOU3BO/HAS (YHKLMHU, TEOMETpUYECKUH U  (pu3nuecKuii
CMBICTI ~ NIPOM3BOJHOH,  TepBoOOpa3Has,  ONpEeAETICHHBIN
UHTETpajl; yMeTb HaXOJIUTh ACUMITOTHI rpaduka (QyHKIUY,
YMEHHE BBIUMCIATH TPOU3BOJHBIE CYMMBI, TPOW3BEICHUS,
YaCTHOIO M KOMIIO3UIMM (DYHKIMHA, HAXOIUTh YpaBHEHHE
KacaTeNbHOMU K rpaduKy QyHKIUY;

- YMETb HCIIOJIb30BaTh MPOU3BOIHYIO JJIS HCCIEI0BaHMS
GyHKOWH, OIS HAXOXKACHUS HAWJIYYIIero peHIeHUs B
NOPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DPKOHOMUYECKHX U
¢usmueckux 3ajavax, Uil ONpPENCNICHHS CKOPOCTH W
YCKOPEHHUSI; HAXOJUTh IO U 00BbeMbl GUTYp € MOMOILIbIO
WHTETpaja;  NPUBOIUTH  HPUMEPHl  MATEeMaTHYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU (depeHIInanbHbIX YpaBHEHUH;

- yMeTh  CBOOOJHO  ONEPUPOBATH  TOHSATHSIMH:
OpSAMOYTOJIbHAsE CHUCTEMa KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, TPOU3BEACHNE
BEKTOpa Ha YHCJIO, pa3I0kKeHUe BEKTOpa Mo 6a3ucy, CKaJsipHOe
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- JJaBaTh OLCHKY HOBBIM CUTYyallUsM, BHOCHTH
KOPPCKTHUBBI B JACATCIBHOCTD, OLCHHUBATH
COOTBETCTBHUEC PE3YJIBTATOB LCJIAM.

NPOU3BEJCHNE, BEKTOPHOE IPOM3BEICHHUE, YrOl MEXIy
BEKTOpAaMH;  YMEHHE  HCIIOJIb30BaTh  BEKTOPHBIA |
KOOPJMHATHBIM METOJ] /ISl PELICHUSI TEOMETPUYECKUX 3a/1a4 U
3aj1a4 IPYrux y4eOHBIX NPEIMETOB;

IIK 1.4 CocraBuath
OTUETHYIO JOKYMEHTAIHIO
o TEXHUYECKOMY
00CIyKUBaHUIO U PEMOHTY
AJIEKTPUIECKOTO n
AJIEKTPOMEXAHUYECKOTO
o0opynoBaHus

COBMECTHAas IeSATEIbHOCTD:

- MOHMMATh U HCIOJIb30BATh MPEUMYILECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- BBIOUPATh TEMAaTUKY U METOJIbI COBMECTHBIX
JNEUCTBUM C Y4eTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXK0TO YICHA KOJIJICKTHBA,

- KOOPJMHUPOBATh M BBINOJHATH pPaboOTy B

YCIOBHSIX ~ pEalbHOTO,  BHPTYAIbHOTO U
KOMOHMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
- chopMHpOBATh CaMOKOHTPOJIb, YMETh

IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBE/ICHUE,
CTIIOCOOHOCTH aIaITHPOBATHCS K YMOIIMOHATBHBIM
U3MEHEHMSM U HpOSBIATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

- copMupoBaTh COLMAIbHBIE HABBIKH,
BKJIIOYAOIIIHE CIOCOOHOCTh BBICTpauBaTh
OTHOLICHMUST C JPYTMMHU JIIOJIbMH, 3a00THUThCH,
MIPOSBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL;

- copMupoBaTh MpPHUHATBIE MOTHBBI U
apryMeHThl  JIpyrUX JIIOJeH 1npu  aHaiu3e
PE3YJIBTATOB EATEINBHOCTH

- pa3pabaTbIBaTh IJIaH pEIIeHUs IPOOJIEMBI C
Y4ETOM aHaju3a UMEIOUIMXCS MaTEepUAIBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

- OCYILECTBIATh LIEJICHANPABICHHBIN ITOMCK
IIEpeHoca CpEeICTB U CHOCOOOB [JEHCTBUSA B
npodecCHOHATIBbHYIO CPeay;

- YMETH NEPECHOCUTD 3HaHHUA B
MO3HABATCIIBHYIO W MNPAKTHUYCCKYIO obmactu
KHU3HCACATCIIBHOCTH,

- MNpcjlaraTb HOBBIC IIPOCKTHI, OUCHHBATH

- YMETh OINEpUPOBATh MOHATHAMHU: CIy4alHBIH OIBIT U
cilydyaifHO€ COOBITHE, BEpPOSITHOCTb CIYYalHOTO COOBITHS;
YMETb  BBIUUCIATH  BEPOSTHOCTH C  HMCHOJIB30BAaHHEM
rpadM4ecKuXx METOJOB; MPHUMEHATh (POPMYINBI CIOXKEHUS U
YMHOXCHHUSI BEPOSATHOCTEH, KOMOMHATOpPHBIE (aKThl U
dopMynIbl TpU pelIeHHH 3ajad; OLCHHBATh BEPOSITHOCTU
pEaNbHBIX  COOBITHMH;  3HAKOMCTBO  CO  CIIy4ailHBIMHU
BEIMYMHAMHU; YMEHHUE NPUBOAUTH HPUMEPHI TPOSIBICHUS
3aKOHa OOJIPIIMX YHCEJ B TPUPOTHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- yMeTh CBOOOJHO OIEPUPOBATH IMOHSATHSIMHU: CTEIECHb C
HENBIM TT0Ka3aTesieM, KOpeHb HATYpaJIbHOM CTENEHH, CTENCHb
C palMOHAJBHBIM IIOKa3aTeleM, CTENEHb C JCHCTBUTEIHLHBIM
(BemieCTBEHHBIM) IOKa3aTejleM, JorapudM 4Yucia, CHHYC,
KOCHHYC U TaHT€HC MTPOM3BOIBHOTO YHCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh TOHATHIMHU: TpaduK

¢bynkunu, oOpatHas (yHKOMS, KOMIO3MIMA  (DYHKIU,
nuHeWHas (QyHKOUS, KBajgpaTHdHas (QYHKIUS, CTeTeHHas
GyHKIMS ¢ 1enbIM  [O0KaszaTesleM, TPUTOHOMETpUYECKHe
¢yHKIIMM,  0oOpaTHbIE  TPUTOHOMETPUYECKHE  (YHKIIHUH,

nokasaresbHas U Jorapudmudeckas GyHKIUU; YMETb CTPOUTH
rpaduku (QyHKIUH, BBINOJHATH MPeoOpa3oBaHUs TpapHUKOB
dyHKIHM;

- YMETh HUCHOJb30BaTh rpa@uku (QYHKIUN A7 U3y4eHUs
IIPOLIECCOB M 3aBUCHUMOCTEW IIpU PELIEHUM 3a7ad U3 APYTUX
yu4eOHBIX NPEIMETOB M W3 peajbHOW MKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCIMOCTH MEX]y BETMUYMHAMU;

- cBOOOIHO ONEPUPOBATh MOHATUSAMU: YETHOCTh (PYHKIINH,
HNEPUOJIMYHOCTh  (DYHKIMHM, OrPaHMYCHHOCTb  (PYHKIUH,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (GYHKIUHU, HauOoJbliee
U HauMeHbIllee 3HaueHHs (DYHKIIMM Ha TNPOMEXKYTKE, YMETb
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UJeu C TO3UIUU HOBU3HBI,
MPAKTUYECKON 3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh
KOPpPEKTUBBI B  JICSATEIBHOCTb,  OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LEISM.

OPHUI'MHAJIBHOCTH,

MIPOBOJIUTH UCCIIEAOBaHNE (DYHKITUH;

- YMETh MCIOJIb30BaTh CBOWCTBA U rpaduku QyHKIMA A5
pellicHHsT YpaBHEHHIA, HEPaBEHCTB W 3aj1ad C MapaMeTpamu,
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA
pelleHHi ypaBHEHUI, HEPABEHCTB M UX CHUCTEM,;

[1IK 4.4, Bectu
OTYETHYIO JOKYMEHTAIHIO
0 WCIBITAHUAM CIIOKHOTO

IIEKTPUYECKOTO u
IIEKTPOMEXAHUIECKOTO
o0opynoBaHus C
IEKTPOHHBIM
yIpaBJICHUEM

COBMECTHAs J€ATEIbHOCTD:

- IIOHMMAaTh U UCIOJb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ MHIMBHUYaTbHOIN paboThI;

- BBIOMpATh TEMaTUKY U METO/Ibl COBMECTHBIX
JNCHUCTBUM C ydeToM OOMIMX WHTEPECOB U
BO3MOXKHOCTEHN Ka)XKJI0T0 4JI€Ha KOJUIEKTHUBA;

- KOOPAMHHUPOBATH W BBIOIHATH paboTy B

YCIIOBUSIX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- chopMupoBaTh CaMOKOHTPOJIb, YMETh

MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE,
CIOCOOHOCTH aJanTHPOBATHCS K IMOIMOHATBHBIM
W3MEHEHUSIM U TPOSIBIATH THUOKOCTh, OBITh
OTKPBITHIM HOBOMY;

- copmupoBaTh COLMAIbHBIE  HaBBIKH,
BKJIFOYAIOIIIHE CIIOCOOHOCTH BBICTpPanBaTh
OTHOIIIEHUS C JIPYTUMU JIFOJBMH, 3a00THTHCH,
MIPOSIBIIATH UHTEPEC U pazpemiatb KOH(INKTHI,

- chopmupoBaTh TPUHATBIE MOTHUBBI U
apryMeHThl JpYrMX JIIOJ€d T[pU  aHAIN3E
pe3yIbTaTOB AESITEIILHOCTH

- pa3pabaThIBaTh MJIAH PEHICHUS POOJIEMBI C
Y4ETOM aHaji3a MMEIOIIUXCS MaTepUalbHBIX W
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBIISATH IIEJICHAMPABICHHBIA TOUCK
MepeHoca CpeicTB U CIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPEY;

- YMETh NEPEHOCHUTD 3HAHUS B
MO3HABATENbHYI0O U MPaKTHYECKYI0 00JacTh
KU3HENIESITeIbHOCTH;

- YMETh OIEpPHUPOBATH MOHATUSAMH: CIyYaHHBIH OIBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIY4alHOIO COOBITHS;
YMETh  BBIUMCIATH  BEPOATHOCTh €  HCIHOJB30BAHHUEM
rpaMuecKuXx MeETOJOB; HPUMEHATb (DOPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI ~ BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dopMynbl NpH pelIeHUM 3ajjay; OLEHMBATh BEPOSITHOCTU
peaibHbIX  COOBITHMI;  3HAKOMCTBO  CO  CIIy4alHBIMHU
BEIMYMHAMU; YMEHUE MPUBOAUTH HPUMEPHI MPOSIBICHUS
3aKkoHa OOJIPIIMX 4YHCEN B MPHPOTHBIX M OOMIECTBEHHBIX
SBJICHUSX;

- yMETh CBOOOJHO ONEPUPOBATH MOHATHUSIMH: CTEIEHb C
LEJIBIM T10Ka3aTesieM, KOpeHb HaTypalbHOM CTENEeHH, CTEHECHb
C palMOHAJIBHBIM MOKA3aTeJeM, CTENCHb C JEHCTBUTEIHHBIM
(BellecTBEHHBIM) MOKa3aTejaeM, JiorapupM 4YHciIa, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPUPOBaTh MOHATHAMU: Tpaduk

¢byHkuu, oOpaTHass (QYHKUUS, KOMIIO3ULUSA  (YHKIIHM,
AuHeWHas (QyHKOUS, KBajgpaTHuHass (YHKIUS, CTeleHHas
GyHKIMS € TEeTsIM  [OKaszaTelieM, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHble  TPUTOHOMETpUYECKHE  (PYHKIUH,

NoKasarenbHasi ¥ jJorapudpmuueckas QyHKINH; YMETb CTPOUTh
rpaduky GYHKUUH, BBIIOJIHATH MpeoOpa3oBaHusl TpaUKOB
dyHKuMi;

- YMETb UCHOJ]b30BaTh Ipaduku QyHKIHMHA U1 U3ydeHUS
MPOIECCOB M 3aBUCHMOCTEH MpPH PEIICHWH 3a1ad W3 JPYTUX
y4eOHBIX MPEIMETOB M W3 peajbHOM JKHU3HU; BBIpaXKaTh
(bopMyTaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

- CBOOOJTHO ONIepUPOBATh MOHATHSIMU: YETHOCTh (PYHKIUH,
NEPUOMIHOCTh  (DYHKIIMHM, OTPAaHWMYCHHOCTh  (PYHKIUH,
MOHOTOHHOCTh (DYHKITMH, SKCTpEeMYM (YHKIIMHU, Hauboblee
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- npeajaratb HOBBIC IIPOCKTHI, OLUCHHBATH
nuacn C I1NO3MIMKM HOBU3HBI, OPUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

- 1aBaTh OLCHKY HOBBIM CUTYyalUsIM, BHOCHUTb
KOPPEKTHUBBI B JACATCIIBHOCTD, OLICHHUBATh
COOTBCTCTBUC PC3YJILTATOB LCJIAM.

U HauMeHblllee 3HA4YeHHUs] (PYHKIMH Ha MPOMEXKYTKE; YMETb
MIPOBOANTH UCCIIEIOBAaHUE (PYHKIINH;
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2. CTPYKTYPA Y COJAEPKAHUE YYEFHOM JJUCIHUATLIMHBI
2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 226

B T.4.

OcHoBHOe cojiep:KaHue 202

BT. 4.

TeopeTHyecKoe o0ydeHne 122

HpaKTHYECKHE pabOTHI 80

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 34

NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

Teopernueckoe 00yueHue 12
20

MPAKTUYCCKUC 3aHATUA

IMpomexxyTounas aTrecTanus (IK3aMeH)




2.2. TemaTnueckuii IJIaH U co/lep:kaHMe yueOHOH AucHMIINHBI «MaTeMaTHKa»

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble padoThl M IpaKkTHYeckue 3auaTus, | O0bem | OcBauBaembl
pa3iesioB U TeM caMocCTosiTe]IbHAs padoTa o0yuyaommxcsi, Kypcopasi padora (IIpoeKT) 4acoB | e 3JIeMeHThbI
KOMIIeTCHIIUI
1 2 3 4
Paspnen 1. [loBTOpenue 6 OK-01, OK-
Kypca MaTeMaTHKH 02, OK-03,
OCHOBHOM IIKOJIBI OK-04, OK-
Tema 1.1 Lenp u 3anaun | Comepxxanue y4eGHOro MaTepuasia 2 05, OK-06,
MaTeMAaTHUKU IpU ocBoeHMH | 1 | ba3oBble 3HaHUS UM yMEHHUS IO MaTeMaTHKE B MPO(eCCHOHAIbHOW M B MOBCEIHEBHOM OK-07
creruanbHocTH.  Ymcrma  u nesTenbHOCTH. JIEHCTBHS HAJ YHCIaMH W CTCICHSMH, (DOPMYJBI COKPAIIEHHOTO 1K 1.1,1.4,
BbIUnCIIECHMs. ['eomerpus Ha YMHOKEHHS. 4.4
IJIOCKOCTH.
Tema 1.2 IlpouentHsie | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHUe (CoAepKAHUEe MPUKJIATHOT0 MOYJIsl) 2
BBIYUCIICHUS B| 1 |Ilpaktuyeckass padora Nel «lIpocteie u cinoxHble MpoLEHTHl. IIponeHTHbIE
npodecCHOHAIBHBIX 3aayax. BBIUKCJICHHSI B TPOPECCUOHANBHBIX 3a/1a4ax).
Tema 1.3 Pemenune 3anau. | Cogep:kanue yueOHOro MaTepuaa 2
BxonHoi1 KOHTpOIIB 1 | Boruncnenus u npeoOpa3oBaHus. YpaBHEHHUS U HEpaBeHCTBA. ['eoMeTpust Ha MIIOCKOCTH.
BX0JTHOW KOHTPOJIb.
Pa3nen 2. Anrebopa 28 OK-01, OK-
Tema 2.1 Pazputue nonsatus | Coaep:kanue yueOHOr0o MaTepuaa 6 02, OK-03,
0 Yucie 1 | Lenble M pauuoHadbHble uucia. JledcTBUTENbHBIE uKciaa. KOMIUIEKCHBIE YHUCIIA. OK-04, OK-
JlericTBUA HaJ| YUCIIAMMU. 05, OK-06,
2 | IpakTuyeckasi padora Ne2 «Apudmerndeckue NEHCTBHS HaJl YHCIAMH, CPaBHEHHE OK-07
YHCIJIOBBIX BBIPAXKEHUN» K 1.1,1.4,
3 | Hpakruyeckas padora Ne3 «JleficTBHs HaJl KOMIUIEKCHBIMH YHUCIIAMI 4.4
Tema 2.2 CpotictBa ctennienn | Coaep:xaHue y4eOHOro MaTepuaJia 8

C PAallMOHAJIBHBIM U
NENCTBUTEILHBIM
MMOoKa3aTeIsIMu

1 | CreneHp ¢ palMOHaJIBHBIM IOKa3zaTesneM M ee cBoicTBa. CTemeHb C JIeHCTBUTENbHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

2 | HaxoxxneHue 3HaueHUM cTeneHed C palloHAIbHBIMU TOKazarensiMu. CpaBHeHHE
cTeneHen». Pemenne nokazarenpHbIX YypaBHEHUN

3 | IpakTnueckas padora Ned «[IpeoOpazoBaHue BbIpaKEHUH, COJIEPKAIIUX CTETIEHU.
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4|

IpakTnyeckas padora NeS «Penenre nokazaTebHbIX YPAaBHEHUI.

Tema 2.3 [Ipeobpa3oBanue Coaeprxanue yueOHOIro MaTepuaJia 4
BBIPa)KEHUI ¢ KOPHAMU N-0H 1 | KopHu HaTypanpHOI CTeleHH U3 yncia U ux cBoiictBa. [IpeoOpa3oBaHue U BhIYMCICHUE
creneHu. Pemenue BBIPAKECHMI, HCIIOJIb3Ysl CBOMCTBA KOpHEHU. Pelenne nppalnroHaabHbIX YPaBHEHUMN.
YppalMOHAIbHbIX ypaBHeHUH | 2 | [IpakTuyeckasi pa6ora Ne 6 «IIpeoOpa3oBaHye U BHIUYUCIEHUE BBIPAKEHHUMH, HCIIOIB3YS
CBOMCTBA KOpHEN»
Tema 2.4 Jlorapudm yucna. Copep:kaHue y4eOHOro MaTepuaJa 8
Jecarnunbiii v HaTtypanbHbid | 1 | Jlorapudm gmcina u ero cBoiictBa. OcHOBHOE JiorapupmMuieckoe ToxaectBo. [Ipapuia
JOrapuQpMmBbl. neiictBui ¢ gorapudmamu. HarypasibHble U IeCSITHYHBIE JIOTapU (MBI
2 | HaxoxneHue 3HaueHWM Jjorapudma o NPOM3BOIBHOMY OCHOBaHHUIO. [lepexon ot
OJIHOTO OCHOBAHMS K JIPyTrOMY.
IIpakTnueckas padora Ne7 «HaxoxneHue 3HaueHUil jorapudma 1mo mpou3BOJILHOMY
OCHOBaHUIO»
3 | JlorapudmupoBanue M MOTEHLUHUPOBaHUE BbIpaxkeHUH. Jlorapudmuyeckre ypaBHEHHs U
HEPABEHCTBA.
4 | Ipaktuueckasa padora Ne8 «JlorapudmupoBaHue M MOTEHUUPOBAHUE BBIPAKECHUM.
Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA»
Tewma 2.5 Pemenue IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue NPUKJIATHOT0 MOIYJIs1) 2
IPUKIAIHBIX 33184 1 | Ilpakruuyeckass paGora Ne 9  «HaxoxneHue  HEU3BECTHOH  BEIMYUHBI B
npodeCCHOHATIBHBIX 3aJladyax C HUCHOJIb30BAaHMEM pallMOHAJIBHBIX, UPPALMOHAIBHBIX U
CTEIEHHBIX BBIPAKEHUI»
Pa3nen 3 OcHoBBI 18 OK-01, OK-
TPHUTOHOMETPHH 02, OK-03,
Tema 3.1 OcHoBHbIe oHATUS | Coep:kaHHe Y4eOHOI0 MaTepuaJa 6 OK-04, OK-
1 | Paguannas mepa yria. ['pagycHas mepa yria. IIoBopoT Touku BOKpyr Hayana 05, OK-06,
KOOPJIMHAT. OK-07
2 | Ipakruueckas pa6ora Nel0 «PauaHHbIi METOJ U3MEPEHHS YIIIOB BPALIIECHHUS U CBA3b C K 1.1,1.4,
IpayCHOH Mepoii» 4.4
3 | CuHyc, KOCHMHYC, TaHI€HC M KOTaHTeHC uucia. OCHOBHBIE TPUTOHOMETPHUYECKHE
TokJecTBa. CHHYC, KOCUHYC M TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.
Tema 3.2 OcHOBHBIE Coaepxanue yueOHOro MaTepuaa 4

TPUTOHOMETPUYECKHUE 1 | ®opmynsl mpuBeaeHus. TokIeCcTBEHHbIE MpPeoOpa3oBaHUS TPUTOHOMETPHUUECKHUX
TOXKECTBA BblpakeHUl. CHMHYC W KOCHHYC JBOWHOrO M moJoBHHHOro yria. IIpeoOpasoBanue
ITpeoGpa3oBanue CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMH B MPOU3BEJIEHUE U POU3BEACHUS B CYMMY
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MPOCTEUIIINX 2 | IlpakTuueckas padora Nell «ToxxnecTBeHHBIE TPe0OpPa30BAHKS TPUTOHOMETPUUECKHIX
TPUTOHOMETPUUYECKHX BBIPAKEHUIN»
BBIPAXKEHUI
Tema 3.3 IIpocreiimue Copnepaanne y4eOHOT0 MaTepUaJIa 8
TPUTOHOMETPUUYECKHE 1 | ApkcuHnyc, apKKOCUHYC, apKTaHI€HC yMcia. Beruucienue apkcuHyca, apKKocuHyca,
YpaBHEHUS U HEPABEHCTBA apKTaHIeHca Yucia.
2 | IlpakTuyeckasi padora Nel2 «OOpaTHbIC TPUTOHOMETPUUYCCKUE (DYHKITUNY
3 | IIpocreiimme TPUTOHOMETPUYECKHUE ypaBHEHHUSI. CriocoOsr peuieHus
TPUTOHOMETPUUYECKUX ypaBHEHUH. TpUroHoMeTpuyecKre HepaBeHCTBA
4 | Ilpaktuyeckas: padbora Nel3 «IIpocrelinie TpPUroHOMETPUUECKHE YPABHEHUSD)
Paznen 4. ®ynxuuu, nx 18 OK-01, OK-
CBOIiCTBA M TPaUKH 02, OK-03,
Tema 4.1 @ynkuuu. [Tonstue | Cogep:kanue yueGHOro MaTepuaja 6 OK-04, OK-
O HENPEPHIBHOCTH (DYHKIUH. 1 | ®ynknun. OO6GnacTh omnpeaeracHHs U MHOXKECTBO 3HadeHUH: Tpapuk (QyHKUIUH, 05, OK-06,
CgoiicTBa (hyHKIHH. noctpoeHne TpapuKoB (GYHKIUH, 3aJaHHBIX pPa3IUYHBIMH crocobamu. CBOHCTBa OK-07
(YHKLHUI: MOHOTOHHOCTH, YE€THOCTb, HEYETHOCTh, OTPAHMYEHHOCTH, MEPHOJAUYHOCTB. IIK 1.1,1.4,
[TpomexxyTku Bo3pacTaHusi U yObIBaHUWs, HAHMOOJbIIEE ¥ HAUMEHbIIEE 3HAYCHHS, TOUKU 4.4
skcTpemyMa. O6paTHbIe QYHKIUH.
2 | IpakTtunyeckas padora Nel4 «CoiicTBa QyHKIHIT»
3 | Ipaktnueckass padora Nel5 «Iloctpoenne u 4yreHue TrpapuKoB (GYHKUIHUH.
HccnenoBanue GyHKIni»
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJiep:KaHue (CoiepKaHue MPUKJIATHOTO MOTYJIs1) 2
1 IlpakTnueckas paGora Nel6 «lIpumepsl 3aBucMMOCTEN MeEXAy IIEPEMEHHBIMH B
peaJIbHBIX MpoLIeccax U3 CMEXHBIX TUCHUIUIMH
Tema 4.2 Crenennsle, | Conep:kanue y4eOHOro MaTepuaa 8
IIOKa3aTeJIbHbIE, 1 | Crenennble, moka3zaTenbHble, Jiorapupmudeckue ¢(yHkuuu. OrnpeneneHus, CBOWCTBA,
JorapupmMuyecKue u rpaduxu.
TPUTOHOMETPUYECKHUE 2 | Ipaktnyeckass padora Nel7 «CpoiictBa u TpaduKH TIOKa3aTeNbHOW U
byHKINN. OO6parHble JorapupMUUEcKon (YHKIIMHI»
TPUTOHOMETPUIECKHE 3 | 2cemectp IIpakTtnueckass padora Nel8 «Tpuronomerpuueckue  QGyHKINH.
yukunn Onpenenenus, CBOUCTBA, rpaduKm»
4 | [Ipaktuyeckass padora Nel9 «IIpeoOGpazoBanue rpadukos. [lapamienbHbIi IEpeHOC,
CUMMETpPHUS OTHOCUTEJIBHO KOOPAMHAT U CUMMETPHsI OTHOCUTEIBHO Hayaja KOOpAMHAT,
CUMMETPUS OTHOCUTENIBHO NMPSMOI Y=X, pacTsDKEHUE U C)KaTue BIOJIb 0CEH KOOPAMHATY.
IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJlep:KaHue (CoiepKaHue NPUKJIATHOTO MOTYJIs1) 2
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IIpakTuyeckass padora Ne20«Jlorapupmuueckas crupanb. Ee wMarematuyeckue

CBOMCTBa»
Pasznen S YpaBHeHus wu 20 OK-01, OK-
HEpPaBeHCTBa 02, OK-03,
Tema 5.1 YpaBHeHnus u Coaep:xkaHue y4eOHOro MaTepuaja 10 OK-04, OK-
CUCTEMBI YPaBHEHUH. 1 | PaunonanbHble, HppalliOHAIBHBIE, I0KA3aTEIbHBIE YPABHEHUS U CUCTEMBI. 05, OK-06,
Hepagencraa. PaBHOCUIIBHOCTDh YpPAaBHEHUI U HEPABEHCTB. OK-07
2 | Kopuu ypaBuenuii. [Ipeo6pa3oBanye 1 paBHOCHILHOCTh YPABHEHUMH 1K 1.1,1.4,
3 | Jlorapudmuueckue ypaBHEHHs U ccTeMbl. OCHOBHBIE IPHUEMBbI PEILICHHS YpPaBHEHHMA 4.4
(paznoxeHue Ha MHOXKMTEIM, BBEICHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKUii METO.).
4 | PanimoHanbHbIe, UppallMOHaIbHbIE, TOKa3aTeNbHbIE HepaBeHCTBA. OCHOBHBIC TPUEMBI UX
peLIeHHUs.
5 | IpakTuueckasi padora Ne21 «Jlorapupmudeckue ypaBHEHUSI U CUCTEMbI YPaBHEHUN U
HEPABEHCTBY.
Tema 5.2 Vcnionp3oBaHue Coaep:xaHue y4eOHOro MaTepHuaJia 6
CBOWCTB ¥ Irpa)uKoB 1 | Ucnonb3oBanue cBOMCTB U rpadpukoB (HyHKIMIA IPU PEIICHUN YpPaBHEHU U HEPABEHCTB.
GyHKIMI pU peleHnn N300paxeHre Ha KOOPAMHATHOMN IMIIOCKOCTH MHOKECTBA PELICHUI HEPABEHCTB C IBYMS
YpaBHEHUI U HEPABEHCTB. MIEPEMEHHBIMH U UX CHCTEM.
[Tpuxnanueie 3an1a4u 2 | 3agauum Ha COCTaBJICHHE YpaBHEHUH M CHUCTEM ypaBHEHUI.
3 | pakTnyeckas padora Ne22 «Vcnonp3oBaHnEe CBOKCTB U TpapuKOB (PYHKIHIA 1151
pelieHus ypaBHEHUN 1 HEPaBEHCTBY
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (coepKaHue MPUKJIIATHOT0 MOIYJIs1)
1 | [IpumeHeHne MaTeMaTUYECKUX METOJOB Ui PELIEHMs] COJEp’KaTeNbHBIX 3a1ad M3 4
pa3IMyYHBIX 00NacTeil HayKu U MpakTUku. VHTeprnpeTanus pe3ynbTrara, yu4eT pealbHbIX
OTPAHUYECHUN.
2 | CocraBieHue U penieHne npohecCHOHAIBHBIX 3a/1a4 C ITOMOIIbI0 YPAaBHEHUH
Pa3znen 6 Hauana 54 OK-01, OK-
MATEMATHYECKOI0 aHAJIN3Aa 02, OK-03,
Tema 6.1 Coaep:xanue yueOHOIro MaTepuaJia 6 OK-04, OK-
[TocnenoBarenbHOCTH. 1 | IlocnenosarenbHocTH. CriOocOOBI 3aJaHKs M CBOMCTBA YHCIIOBBIX MOCJIEA0BATEILHOCTEN. 05, OK-06,
CyMMmupoBaHuEe TOCHIENOBaTeIbHOCTEH. beckoHedyHo yObIBaromass reoMeTpuvecKas OK-07
nporpeccus u ee cymma. [Ipenen nociaea0BaTeIbHOCTH. IIK 1.1,1.4,
2 | lMpakTuueckasi padora Ne23 «UwmcmoBas MOCIIeI0BAaTEILHOCTD, CIIOCOOBI e¢ 3a/JaHus, 4.4

BBIYMCJICHUEC YJICHOB IMOCICA0OBATCIBHOCTHU»
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3 \ ITpenen mocnenoBarensHOCTH. [Ipenen dyHKINN.

Tema 6.2 Ilonstue o Coaeprxanue yueOHOIro MaTepuaJia 6
POU3BOIHON. DPOPMYIIBI U 1 | [HonsTue o nponsBoaHoM GyHKIMH. [Iporu3BOIHBIE CyMMBI, pa3HOCTH, IPOU3BEACHUS U
IpaBuJIa 4acTHOTO. [IpON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
nuddepeHIMpoBaHuS. 2 | IlpaBuna u hopmynsl nuddepenunponanus. [Ipons3BoiHbIE TPUTOHOMETPUUECKUX
byHKIMI
3 | llpakTuyeckas padora Ne24 «lIpaBuna u hopmyisl nuddepeHmpoBanus, Tadauma
IPOM3BOJIHBIX AJIEMEHTAPHBIX (DYHKITHID
Tema 6.3 IlonsTue o Coaeprxanue yueOHOIro MaTepuaJa 4
HENPEPBIBHOCTU (YHKITHH. 1 | Ilonstue HenpepbIBHOHM GyHKIIMU. CBOMCTBA HENPEPhIBHON GyHKIIUU. CBSA3h MEXITY
MeTton MHTEpBaJIOB. HENPEPHIBHOCTHIO U (P PepeHINPYEMOCThIO QYHKIINU B TOUKE.
2 | ANTopuTM pellieHrs HEPaBeHCTB METOJIOM MHTEPBAJIOB.
Tema 6.4 'eomerpuueckuii u | Cogep:kanue yueGHOro MaTepuaJja 6
buznyecKuit CMbICT 1 | 'eomeTrpuueckuii cMbICT MPOM3BOAHON. Y paBHEHUE KacaTeIbHOM K rpa@uKy QyHKINU.
IIPOU3BOJHOU 2 | ®u3u4ecKuil CMBICT POU3BOTHOM.
3 | [IpakTuueckasi padora Ne25 «[IpousBoaHas: MEXaHUYECKUN U T€OMETPUUECKHUI CMBICIT
MIPOU3BOJHON. YpaBHEHUE KacaTeJIbHOW B O0IIIEM BUICH
Tema 6.5 MOHOTOHHOCTH Coaep:xaHue yueOHOro MaTepuaJia 8
byukun. Touku 1 | Oxctpemymsl pyHkiuu. [IpomexxyTku MOHOTOHHOCTH. [IprMephI Hconb30BaHUS
skcTpemyMa. MccnenoBanue IIPOM3BOJTHON U1 HAXO0XACHNE HAWIYYIIero peuieHus B IPUKIAAHbIX 3a/1a4ax.
(GyHKumii ¥ mocTpoeHue 2 | UccnenoBanue GyHKIMH C ITOMOLIBbIO MPOU3BOAHOMN. HaxoxieHre HanOobIero,
rpaduKoB HAaUMEHBIIET0 3HAUEHUS M SKCTPEMAJIbHBIX 3HAUEHUN (QYHKIHI
3 | [IpuMeHeHHe NPOU3BOIHBIX K HCCIIEAOBAHUIO QYHKIMI U NOCTPOCHUIO I'pahuKOB.
4 | llpakTuyeckas padora Ne26 «VccienoBanne QyHKIIMU C TOMOIIBIO TPOU3BOTHOM
Tema 6.6 @usndeckuii cmbic | [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE co/lep:KaHue (cofep:KaHHue NPHUKJIATHOI0 MOLYJIsA) 6
IIPOU3BOJHOM B 1 | HaxoxzaeHue ckopocTW Ui Ipolecca, 3aJaHHoro ¢opmysioil u rpapukom. Bropas
npodecCHOHATBHBIX 3aauax IPOM3BOJIHAS, €€ TeoMeTpHUecKuil U (u3zndeckuil cmbici. HanMensbiiee u HanOosbiee
3HaueHUE PYHKIHHU.
2 | Ipaktuyeckass  padora  Ne27  «DwusWyeckWii  CMBICT  TIPOM3BOJHOH B
npodeCCHOHATIBHBIX 33Ja4ax)»
3 | Mpakruuyeckas padora Ne28 «HaxoxkmeHHe ONTHMAaIbHOTO PE3ysbTaTa C IOMOIIHIO
IIPOU3BOJHON B IPAKTUUECKUX 3a7a4ax»
Tewma 6.7 I1epBooOpazHast Conep:xxaHue yueOHOro MaTepuaJa 14

(GYHKLINU ¥ UHTETpaj

1

[TepBoobOpaznas. Tabnuna ¢popmMyn AJig HaAXOKICHHS IEpBOOOpa3HbIX. HeompeneneHHbIit

WHTErPAJ U €ro CBOMCTBA.
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Heonpenenenuplii MHTErpall ¥ €ro CBOMCTBA.

IIpakTnyeckas padora Ne29 «uterpan u neppooOpasHas»

OrnpeesieHHpI HHTErpall U ero cBoiicTBa. dopmyna Herotona-Jleitoauia.

IIpakTnyeckas padora Ne30 «Teopema Hprotona-JleiiGHuma»

OO IWIN

[IpuMeHeHnEe OIpPEeNeIeHHOr0 MHTEerpaiga Il HAXOXKIEHUS IUIOIAAd KPUBOJUHEHHON
Tpaneuuu. IIpumeps! npUMEHEHUs] NHTErpajla B FEOMETPUN.

7 | ®u3nuecKkuil CMbICT OIpeaeieHHOoro uHTerpaia. [Ipunoxkenue MHTErpajia K perieHuto
NpUKJIaAHBIX 3a1a4. [IpuMepbl npruMeHeHust uHTerpaia B pu3mke.
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue NPUKJIAJTHOT0 MOLYJIsl) 4
1 | IlpumeHeHne MHTErpasla K BBIYMCICHUIO (PU3MUECKUX BEIMUYMH U IUIOLaIeH
2 | IpakTnyeckas padora Ne31 «Pemenne npodeccHoHaNBHBIX 33124 ¢ TIOMOIIBIO
OIIPEIEIEHHOr0 HHTErpaiay
Pasnen 7. 'eomeTpus 46 OK-01, OK-
Tema 7.1 OcnoBuble noHATHA | CoepaxaHue Y4eOHOT0 MaTepuaJia 2 02, OK-03,
CTEPEOMETPUH. 1 | Ipeamer crepeomerprn. OCHOBHbBIE aKCHOMBI CTEpeOMeTpHH. B3anMHoe pacronioxkenue OK-04, OK-
Pacrnionoxxenue npsmsIx u JBYX IPSMBIX B pocTpaHCTBe. [Ipu3HaKu B3aMMHOIO paclooKeHHs IPSIMBIX. YTOJ MEKITY 05, OK-06,
IUIOCKOCTEH TPSIMBIMIDY OK-07
Cojep:xanue yueOHOro MaTepuaia 10 IIK 1.1,1.4,
Tema 7.2 I1apamienbHOCTb U 1 | B3aumHoOe pacnosioxeHue npsSaMoi U iIocKocTy. [lapanienbHOCTh u 4.4
NEePIEeHIUKYISIPHOCTh NEePIEeHIUKYISIPHOCTh NPSIMON U TJIOCKOCTH.
IPSIMBIX, IPSIMON U 2 | B3aumHoe pacnonoxkeHue AByX Miockoctei. [lapamieabHOCTh U HepHeHIUKYIIPHOCTD
IIIIOCKOCTH, TNIOCKOCTEH JIBYX TIJIOCKOCTEH.
3 | IpakTnueckas padora Ne32 «B3anMHoe pacroyioskeHue MPsIMbIX U MIIOCKOCTEH.
TeopeMbl 0 B3aHMHOM PacoIOKEHUH IPSIMON U IIIOCKOCTH. [Ipu3Haku u cBoiicTBa
NapaJuIeIbHBIX U MEPIEHAUKYIISIPHBIX IJIOCKOCTEN»
4 | IlepnieHAMKYISp U HAKJIOHHASL. YTOJI MEXAY IPSIMON U IIIOCKOCTHIO. [IByrpaHHbIi yroi.
Yroa Mexay mIocKoCTsIMU. PaccTosiHuE OT TOYKH A0 IJIOCKOCTH.
5 | IpakTnueckast padora Ne33 «llepneHIuKynsp U HAKIOHHAS K IUIOCKOCTH. YTOI
MEXy NPSIMOI M MIJIOCKOCTBI0. Teopema 0 Tpex NEepHeHIUKYISIpax»
Tema 7.3 MHOTOrpaHHUKH Coaep:xanue yueOHOIro MaTepuaJia 8

1 | [HonsTne MHOTOrpanHuKa. Bepimnel, pebpa, rpanu MmHororpannuka. [Ipusma. [psmas u
HakiIoHHas mnpusMa. I[lpaBunbHas mnpusma. [lapamnenenunen. Ky0. Haxoxaenue
BBICOTHI, OOKOBBIX peOep MPHU3MBI.

2 | [upamupa. IlpaBunbHas nupamuna. Terpasap. YceueHHas nupamuja. HaxoxxaeHue

BBICOTHI, OOKOBBIX pebep mupamMubl.
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w

[Tnomaas 6OKOBOM M MOJHOW MOBEPXHOCTH MPU3MBI U TUPAMHUJIBI.

4 | Ilpaktuyeckas padora Ne34«Pa3inunble BUJIbl MHOTOIPaHHUKOB. CeueHus, pa3BEPTKU
MHOrorpaHHMKoB. CedeHus Ipu3Msl, Ky0a U TUPaMUJIBL.».
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue NPHKJIAJTHOTI0 MOLYJIsl) 2
1 [Tonsatne o cummerpun B mpoctpaHcTBe. O000LIEHHE NPECTaBICHUNH O MPaBUIbHBIX
MHOTOIpaHHHUKax (TeTpa’ap, KyO, OKTa’Ap, MAOJAEKadlp u uKocadap). I[lpumepst
CUMMETPHHU B Ipodeccuu.
Tema 7.4 Tena n Coaeprxanue yueOHOIro MaTepuaJia 6
IIOBEPXHOCTHU BpaILCHUS 1 | Humuaap u ero sneMeHThl. OceBo€ CEYEHHME M CEYEHHUE, NMapajliesIbHble OCHOBAHUIO.
PasBeprka nununapa. [Inomaas O0KOBOM 1 NOJHON NOBEPXHOCTHU IIMJIMHAPA.
2 | Konyc u ero snementsl. OceBoe cedyeHHE W CeUEHHE, MapajUlelbHbIE OCHOBAaHUIO.
Pa3zBeprka koHyca. YceueHHbI KOHyC. [lnmomane OGOKOBOM M MONHOM MOBEPXHOCTH
konyca. lllap u cdepa, ux ceuenus. BzaumHoe pacnosiokeHue IUIOCKOCTH U IIapa.
KacarenbpHast II0CKOCTB K cdepe.
3 | HpakTnyeckas padora Ne35 «Ilnomanas mOBEpXHOCTH MIIMHAPA, KOHYCA, Iapay
Tewma 7.5 Ilonstue 06 Coaep:xaHue y4eOHOro MaTepHuaJia 4
o0bveme tena. OTHOIIEHKE 1 | IlonsTue 06 o6beme Tena. Popmysbl 00beMa MHOTOTPAHHUKOB H TEJI BPAILLICHHUS.
00BbEMOB MOAOOHBIX Tell. [Tono6ue ten. OTHOIIEHMS MIOUIAIeH MTOBEpXHOCTEN M 00BbEMOB NOJOOHBIX TEIL.
2 | IpakTnyeckas padora Ne36 «OO6beMbl MHOTOTPAaHHUKOB U TEJI BPAIICHUS»
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIIATHOT0 MOIYJIs1) 2
1 | O6wsembl mpocTpaHcTBEHHBIX ¢Guryp. Mcnonb3oBanue koMOMHAIMNA MHOTOIPAaHHUKOB U
TEJ BpaIlleHUsl B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ayax.
Tema 7.6 Koopaunats! u Coaepxanue y4eOHOro MaTepuaia 10
BEKTOPBI 1 | [IpsamoyromnbHas (qekapToBa) cucTeMa KOOpAMHAT B IIpocTpaHcTBe. PaccTosiHne Mexay
JBYMsI TOUKaMH.
2 | OcHoBHbIe IOHATHUS BekTOpa KoopanHaTe! BekTopa. Moaynb BekTopa. PaBeHCTBO
BEeKTOpOB. CI105k€HUE U BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
3 | HpakTnyeckas padora Ne37 «Bekropsl. JlelicTBUS C BEKTOpaMM»
4 | Yron Mexay BEKTOpaMH, CKaIsIpHOE POM3BeIeHNE BEKTOpOB. KoMIutaHapHbIe BEKTOPBI.
Pa3nokeHre BEeKTOpa Mo HalpaBJICHUSIM.
5 | Ipakrnuyeckas padora Ne38 «PaccrossHue Mexty Toukamu. CKaJIipHOE MPOU3BeICHHIE
BEKTOPOB. YTOJI MEXAY BEKTOPAMI)
IIpodeccrnoHabHO-OPUEHTHPOBAHHOE COJlepKaHNe (COlepPsKaHUe MPUKJIATHOT0 MOAYJIs1) 2
1 IIpakTyeckas padora Ne39 «lcnonp3oBaHue KOOPINHAT U BEKTOPOB B

npoeCCHOHATBHBIX 33a4ax»
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Paznen 8 KomOunaropuka,
CTATHCTHKA U TeOpus

12

BEPOSATHOCTEM
Tema 8.1 DnemeHTHI Coaeprxanue y4eOHOIro MaTepuaJa 2
KOMOHHATOPUKH 1 | OcHoBHble mOHATUS KoMOuHaTOpuKU. [IpaBmina xomMOMHAaTOpUKH. 3ajauyd Ha MOJCYET
Yyuciaa pa3MeIIeHUi, TepecTaHoBOK, couyeraHuid. @Popmyna OuHoma HproToHAa.
Tpeyronpuuk [Tackans.
Tema 8.2 Dnementsl Teopun | Cogep:kaHue yueGHOI0o MaTepuaa 2
BEPOATHOCTEN 1 | CoGsiTue, BeposiTHOCTH cOObITHSI. COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl
CIIOKEHMSI U YMHOXKEHUS BeposiTHOcTel. «Kitaccuueckoe onpeziesieHne BEpOATHOCTH,
CBOICTBA BEPOSITHOCTEH, TEOpEMa 0 cyMMe BeposiTHOcTel. [Ipukiiagasle 3agadn»
Tema 8.3 BepostHocts B | [IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE (CONEPKAHUE MPUKJIATHOTO MOTYJIsl) 2
npodeccHOHATIBHBIX 3aJauax 1 ‘ IIpakTnyeckas padora Ned( «BeposTHOCTB B TPO(ECCHOHABHBIX 3a/1a4ax»
Tema 8.4 HuckperHas | Coaep:xkaHue y4eOHOIr0 MaTepHaJia 2
cilydaliHas BeIW4YMHA, 3aKoH | 1 | Bugsl cimywaitaeix BenwmuuH. OmnpeseneHue AUCKPETHON CIy4aiHON BETMYMHBI. 3aKOH
€€ pacupeeNeHus pacupeneneHus CaydyaiHON BeJTMYMHBI, €€ YUCIOBbIE XapaKTEPUCTHKHU.
Tewma 8.5 DneMeHTbI Coaep:xaHue yueOHOro MaTepuaJa 4
MareMaTHdeckou ctatuctuku | 1 | [lepBuynas oOpaboTKa CTaTUCTUYECKUX JaHHBIX. UMCIOBBIC XapaKTEPHCTUKU (CpeIHee
apudmernueckoe, MeAMaHa, pa3max, aucrepcus). Pabora ¢ Tabmunamu, rpadukaMu,
nuarpammami. [Ipencrasnenue nanneix. [lpuknaassle 3agaun
IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl)
1 ‘ 3ajaun MaTeMaTUYeCKON CTATUCTUKH B Ipodeccun
Beero: | 202

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
IIK 1.1,1.4,
4.4
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3. YCJIOBUS PEAJIU3ALIUA PABOYEM ITPOT' PAMMBI JUCHUITJIUNHBI
3.1. Jlna peamuzanuMd MOPOTpaMMbl  JTUCHMIUIMHBI  JIOJDKHBI  OBITh

IPELYCMOTPEHBI CIEAYIOLIUE CIIEHUATbHbIE TOMEILEHUS:
Kabunetr MaTeMaTuku, OCHAIIEHHBIN 000pYI0BAHUEM:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTess;
- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;
- KOMIUIEKT 3JICKTPOHHBIX BHJIEOMATEPUAIIOB;
- 3aJIaHUsI 1711 KOHTPOJIBHBIX padoT;
- mpo¢eCCHOHATHPHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuaibl SK3aMeHa.
Texnuueckue cpeacTra 00ydeHUs:
- IEPCOHAIBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM IPOTPAMMHBIM 00€CTICUCHUEM;
- HHTEPAKTUBHBIN CEHCOpHBIN auciuiei NewLine .

3.2. UudopmannoHHoe odecneyeHue 00yueHust
[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, HTEpHET-pecypcos,

JOTIOJTHUTEBHOU JINTEPATYPBI

3.2.1. OcHOBHBIE NIeYaTHbIC U3TAHUS

1. bammakoB M.M. Marematuka: aireOpa M Hayajga MaTEMaTHUYE€CKOTO
aHanu3a, TeoMeTpus: Y4eOHHMK Juisl CTylaeHToB yupexzaeHuil CIIO, M.:
W3narensckuii meHTp «Akanemusy», 2020r.,256 c.

2. bammakoB M.M. Marematuka: anrebpa W Hayajga MaTeMaTUYECKOTO
aHajau3a, FeoOMETpUs: 3aJauyHMK sl cTyldeHToB yupexnaenuit CIIO, M.:
N3narensckuii eHTp «Akagemus», 2020r.,416 c.

3. boromono H.B., Ilpaktuyeckue 3anstuss mo Maremaruke. Yactp 1:
yaebHoe nmocobue s CI1O, M.: U3parenscTBo FOpaiit, 2020r., 217c.

4. boromonoB H.B., Ilpaktuueckue 3aHsTus 1o Maremaruke. Yacte 2:
yaeoHoe nocooue as CI1O, M.: M3gatensctBo FOpaiit, 2020r., 217c.

I[OHOJIHI/ITGJ'IBHBIC HNCTOYHHUKMH.

1. boromonog, H. B. Anredpa u Hauana ananuza : yueOHoe nocooue ajst CITO
/ H. B. boromosnioB. — M. : U3narensctBo FOpaiit, 2022. — 200 ¢.—
Pexxum moctyna : www.biblio-online.ru/book/FAB02AF4-B498-40AB-
9FC5-000A50E493B8.

2. boromomnos, H. B. I'eomerpus : yauebHoe mocodue mis CI10O / H. B.
boromonos. — M. : U3marensctBo HOpaiit, 2021. — 92 ¢. — Pexum
nocryna : Www.biblio-online.ru/book/6CEFDE1DA-A86C-4739-A894-
31A048614841.



http://www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8
http://www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8
http://www.biblio-online.ru/book/6CFDE1DA-A86C-4739-A894-31A048614841
http://www.biblio-online.ru/book/6CFDE1DA-A86C-4739-A894-31A048614841

3. baepun, U. . Martematuka : y4eOnuk u mpaxtukym ans CIIO / U. U.
baBpun. — 2-e uzn., nepepad. u non. — M. : U3gaTensctBo FOpaiit, 2023.
— 616 c.— Pexxum moctyna : www.biblio-online.ru/book/3F803EA3-2037-
4108-BEB3-6997DSAFADIE.

3.2.2. DJIeKTPOHHBbIE U3IAHUS

1. Bcepoccuiickue natepruer-omummuansl. - URL: https://online-olympiad.ru
/ (nata obpamenus: 12.07.2022). - TekcT: SIEKTPOHHBIN.

2. Enunas xomnexkumst 1udpoBeIX 00pazoBarenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oOpamenus: 08.07.2024). - Tekcr:
AIEKTPOHHBIN.

3. MudopmarmonHnas cucreMa «EquHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara oOpamenus: 02.07.2024). -
TexcT: 2IeKTPOHHBIH.

4. HayuHnas AJIEKTPOHHAS oubMoTeka (HOB). - URL:
http://www.elibrary.ru (mata oopamenus: 12.07.2024). - TekcT: 2JIeKTPOHHBIH.

5. OrtkpeiTeiii kOIEMK. Marematuka. - URL: https://mathematics.ru /
(mata oopamenus: 08.06.2024). - TekcT: 37IEKTPOHHBIH.
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUILINHBI

Kontpoar wu omnenka

pe3yJIbTaTOB

OCBOCHHsI  y4eOHOM

mpernojaBaTesieM B Ipoliecce MPOBEACHUS NPAKTUUECKUX 3aHATHH,
BBITIOJTHEHUS O0YYArOIIMMICS] HHIMBUYaTbHBIX 3aIaHU, TPOEKTOB, HCCIICTOBAHUM.

NUCHUIUINHEI
TECTUPOBAHUS,

OCYIIECTBIISETCS
a TakKke

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTeHIHA MeponpusiTus
OK 01 Beibupath ciocoObt P1,Tema 1.1, 1.2, IT-0/c, 1.5, 1.6 TectupoBanue

pelieHus 3aaau
npodeccnoHanbHOM
JeSITeIbHOCTH TPUMEHUTEIHHO
K pa3jMYHbIM KOHTEKCTaM

P 2, Tems! 2.1, I1-0/c, 2.6
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.3 IT-o/c, 11.6 IT-o/c,
11.7

P12, Temnr 12.1,12.2, 12.3, 12 .4,
12.5 II-olc, 12.6

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencrasnenue
pPe3yAbTaTOB MPAKTUYECKUX
pabot

3amuTa TBOPUYECKUX padoT
KounTponbnas pabota

OK 02 Hcnonb3oBath
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHallM3a U UHTEepIIpeTalun
nHbOpMALNH, H
WH()OPMAIMOHHBIC TEXHOJIOTUU
JUTSL BBITIOJTHEHUS 33724
npodeccHnoHATEHOM
JeSITeIbHOCTH

P 1, Tema IT-o/c, 1.5

P 3, Temsl I1-0/c, 3.4

P 4, Temr1 4.4,4.5, 4.6, 4.7 I1-o/c, 4.8,
4.9,4.10,4.11

P 6, Temsl 6.6, 6.7 I1-o/c, 6.15

P7, Temer 7.1,7.2,7.3,7.4,7.511-
o/c, 7.6

P 8, Temrnr 8.1, 8.4, 8.5

P9, Temrr 9.1, 9.2

P 10, Temsr 10.3, 10.4, IT-o/c, 10.7
P11, Temsr 11.3 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4,
12.5 IT-o/c, 12.6

TectupoBanue

YcTHbI onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

3amuTa TBOPUYECKHUX padoT
KounTponbnas pabota

OK 03 IInanupoBath u
peann30BbIBaTh COOCTBEHHOE
npodeccHoHaIbHOE U IMYHOCTHOE
pas3BuTHE,
MPEIIPUHIMATEIbCKYIO
JeSTeTbHOCTD B
npodeccuoHaabHOM chepe,
MCMOJIb30BaTh 3HAHUSA IO
(uHaHCOBON TPaMOTHOCTH B
Pa3IUYHbBIX KU3HEHHBIX

P 1, Tema II-o/c, 1.4, 1.5, 1.6
P2,2.3,2.4,2.51II-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

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

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11,
6.12,6.13,6.14, 6.15, 6.16, 6.17
P8, Temsr 8.1, 8.4, 8.5

P9, Temr1 9.1, 9.2,

P 10,,10.3,10.4, 10.5, 10.6 II-o/c,
10.7

P 11, Temsr 11.211-0/c, 11.7

TectupoBanue

YeTHBIN onpoc
MaremaTudecKkuii TUKTAHT
NunuBunyanbHas
camocTosiTelbHas paboTa
IIpencraBnenue
pE3yJIBTaTOB NPAKTUYECKUX
pabot

3amura TBOpUECKUX padoT
KonrtponsHas pabora

CUTYaITUSX
P12, Temsr 12.1,12.2,12.3, 12 4,
12.5 IT-o/c, 12.6

OK 04 DddextuBHO P1,1.31II-0/c,1.4,15,1.6 TectupoBanue

B3aHMMOJICHCTBOBATh U pa60TaTB B
KOJIJICKTHBC 1 KOMaHAC

P2, Tems1 2.1,2.2,2.3, 2.4, IT-o/c, 2.6
P4, Teme14.3,4.4,4.5,4.6,4.7
P 5, Temsr 5.8, 5.9, 5.10 IT-o/c, 5.11

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

YcTHBIN onpoc
MaremaTtuueckuii JUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue




6.12,6.13, 6.14, 6.15, 6.16, 6.17

P 8, Temsr 8.3, 8.4, 8.5

P9, Temsr 9.1

P 10, Temsr 10.1, 10.2, 10.3,

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4

P12, Temsr 12.1, 12.2, 12.3, 12 .4,
12.5 IT-o/c, 12.6

pe3yJIbTaTOB MPAKTHUYECKUX
pabort

3amuTa TBOPUYECKHX padoT
KonrponsHas pabora

OK 05 OcyiecTBisTh YCTHYIO U
MIMCbMEHHYI0O KOMMYHHUKAIMIO Ha
roCy1apCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢ yueTtom
0COOEHHOCTEH COIMANBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4, I1-0/c, 2.6
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10, 4.11

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

P12, Temnr 12.1,12.2,12.3, 12.4,

12.5 I1-o/c, 12.6

TectupoBanue

VYerHbli onpoc
MaTreMaTH4eCKUM JUKTAHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
[IpencraBnenue
PE3YIBTATOB MPAKTHIECKUX
pabor

3amuTa TBOPUYECKUX padoT
KonrponsHas pabora

OK 06 ITposiBasATE Ipaxk1aHCKO-
MaTPUOTUYECKYIO TTO3HUIIHIO,
JCMOHCTPHPOBATh OCO3HAHHOE
[MOBE/ICHUE HA OCHOBE
TPaJUIIMOHHBIX
00111eU€eIOBEUECKUX IIEHHOCTEH, B
TOM YHCJIC C yU4ETOM
rapMOHH3AIUN
MEKHAIMOHAIbHBIX 1
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHIAPTHI
AHTHUKOPPYMIIMOHHOTO TIOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P2, Tems1 2.1,2.2,2.3, 2.4, I1-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10, 4.11

PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,

5.7,5.8,5.9,5.10 IT-o/c, 5.11
P 6, Temsl IT-0/C, 6.17

TectupoBanue

YcTHbIN onpoc
MaremaTuueCKuil TUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

3amuTa TBOPUYECKUX padoT
KonTponbnas pabota

OK 07 CopgeiicTBOBaThH
COXPaHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepeKeHHUIO,
IPUMEHSTH 3HAHUSA 00 H3MEHECHHH
KJIUMata, MPUHIIHATIBI
OepeKITMBOTO MPOU3BO/ICTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpEe3BBIUANHBIX CUTYAIHSIX

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,

5.7,5.8,5.9, 5.10 IT-o/c, 5.11
P7, Temer 7.1,7.2,7.3,7.4,7.511-
o/c, 7.6

TectupoBanue

VYerHbli onpoc
MaremaTndecKkui TUKTAHT
NunnBunyansHas
camocTosiTelbHas paboTa
IIpencrasnenue
pE3yJIBTAaTOB NPAKTUYECKUX
pabot

3amura TBOpUECKUX padoT
KonTponbhas pabora

[1IK 1.1. BeITONHATH HAJIAJIKY,
PETYJIMPOBKY U TPOBEPKY
3JIEKTPUYECKOTO U
BIIEKTPOMEXAHUIECKOTO
o0opynoBaHus

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6

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

P 4, Temni 4.1, 4.2, 43, 4.4, 4.5, 4.6,
4.711-o0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6,
5.7,5.8,5.9,5.10I1-0/c, 5.11

TecTtupoBanue

YcTHBII onpoc
MaremaTndeckuii JTUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue

29




P7, Temn 7.1,7.2,7.3,7.4,7.511-
o/c, 7.6

P 10, Temsr 10.1, 10.2, 10.3,

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4

P12, Temsr 12.1,12.2, 12.3, 12 .4,
12.5I1-0/c, 12.6

pe3yJIbTaTOB MPAKTHUYECKUX
pabort

3amuTa TBOPUYECKHX padoT
KonrponsHas pabora

I1K 1.4 CocTaBisiTb OTYETHYIO
JTOKYMEHTALHUIO IO TEXHUYECKOMY
00CITyKMBaHUIO U PEMOHTY
BJIEKTPUYECKOTO U

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6,

TectupoBanue
VYerHbli onpoc
MareMaTH4eCKUil TUKTAHT

EKTPOMEXAHUYECKOTO 4.711-0/c, 4.8,4.9,4.10,4.11 W auBunyansnas
0bopynoBaHus P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | caMocToATebHas pabora
5.7,5.8,5.9,5.10I1-0/c, 5.11 IIpeacrasnenne
P77, Temn 7.1,7.2,7.3,7.4,7.5I1- pe3yJIbTaTOB MPAKTUYCCKUX
o/c, 7.6 pabor
P 10, Temsr 10.1, 10.2, 10.3, 3amuTa TBOPUECKHX paboT
P11, Temsr 11.1,11.2, 11.3 T1-0/c, KonTponbras pabora
11.4
P12, Temsr 12.1,12.2,12.3, 12.4,
12.5 IT-o/c, 12.6
IIK 4.4. Bectn oruetHyto | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue

JTOKYMEHTAI[MIO 10 HCIBITAHUAM
CIIOKHOTO ~ 3JICKTPHYECKOTO |
AIIEKTPOMEXaHHUECKOTO
0o0Opy/lOBaHUS C  DJICKTPOHHBIM
yIpaBjeHUEM

1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2, 5.3, 54, 5.5, 5.6,
5.7,5.8,5.9,5.10 IT-o/c, 5.11
P7,Temst 7.1,7.2,7.3,7.4,7.5I1-
o/c, 7.6

P 10, Temsr 10.1, 10.2, 10.3,

P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4

P12, Temnr 12.1, 12.2, 12.3, 12 .4,
12.5 IT-o/c, 12.6

YcTHbI onpoc
MaremaTudecKuii JUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBnenue
pe3yJbTaTOB MPAKTUYECKHUX
pabor

3amuTa TBOPUYECKHUX padoT
KonTponbnas pabota
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