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1. O0mas xapakrepucTuka pado4eii mporpaMMbl 0011e00pa3oBaTeJbHOI
aucuuniauabl IIJ1.01 MaTtemaTuka

1.1. MecTo AUCHUILVIMHBI B  CTPYKType mnpodeccHoHAILHOM
oOpa3oBareabHoii nporpammsbl CIIO:

O6meobpazoBarenbHass  gucuuruimHa  [1J1.01  MaremaTtuka  sBisieTcs
o0si3aTeIbHOM  4YacThio  00IIe00pa3oBaTEILHOIO  IHMKJIAa  00pa3oBaTelbHOU
nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO cnenmansuoctu 27.02.03 ABTOMaTHKa
Y TEJIEMEXaHUKa Ha TPAHCIOPTE (3KEJIE3HOAOPOKHOM TPAHCIIOPTE).

1.2. He.]'ll’l ! IVIAHUPYEMBIEC PE3YyJbTAaTbl OCBOCHUA NUCHUILJIMHDbI:

1.2.1. Heab aAucCHUIIMHBI

Conepxanue TmporpaMmbl  obOmieoOpazoBaTenbHol auciuriuabl  111.01
MaremaTtuka HampaBJIeHO Ha JOCTHKCHHE pE3yJbTaTOB €€ M3yueHUs B
cootBercTBUM ¢ TpeboBanusamu PI'OC COO c¢ yueroMm mnpodeccuoHanbHOU
HarnpasyieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHHMSI 00mIe00pa3oBaTebHOMN
aUucHUIIMHBI B c00TBeTCTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HayeHUE IUCLUUIUIMHA HMEET MpU (POPMUPOBAHUU WM PA3BUTHH
o0mux u npodeccuoHanbHbIX kKommnereHui (nanee OK u [1IK cooTBeTCTBEHHO).



O01mme KOMIIETEHIINHU

Ils1anupyemble pe3yabTaThbl 00yUYeHHs

O6mue JuctumnimHapHbie
OK 01. Beibupats — TOTOBHOCTH K TpPYyHy, OCO3HAHHE IIEHHOCTH - BJIAQAETh METOJAAMHU  JOKa3aTeJIbCTB, AJITOPUTMaMHU
CHIOCOOBI perieHus 3a/1a4 MacTepCTBa, TPYI0TI00HE; pemieHus 3amady; yMeHue (HOpPMYNIHpPOBATh  OMpPEICICHHS,
HpO(l)eCCHOHaHBHOﬁ — TOTOBHOCTH K AKTUBHOU AesITeIbHOCTH | AKCHOMBI U TCOPEMBI, IPUMCHATDH UX, IPOBOAUTDL JOKA3aTCIbHBIC
ACATCIIBHOCTH TEXHOJIOTHYECKONI Hu COIIMaIbHOMU HANpPaBJIEHHOCTH | PACCYKICHUSA B XOAC PCIICHUS 3a1a1;
IMPHUMEHUTEIIBHO K CIIOCOOHOCTEL WHULIIMAPOBATH, IUIaHUPOBATH u -  YMCTH OICPUPOBATH MOHATHAMH: CTCIICHb YHCIIA,

Pa3JINIHBIM KOHTCKCTaM

CaMOCTOATCIIBHO BBIIIOJIHATD TaKYI0 ACATCIBbHOCTD,
— HHTEpPeC K Pa3IMYHbIM cdepaMm MpodecCHOHATBHON
JeSITeTbHOCTH,

OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
[M03HABATENbHBIMU JICHCTBUSIMM:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

—  CaMOCTOSATENILHO (dbopMyIUpOBaTH u
aKTyaJIU3UPOBATh mpooiieMy, paccMmarpuBaTh ee
BCECTOPOHHE;

— YCTaHaBIMBAaTh  CYIICCTBCHHBI  TNPU3HAK  HJIU
OCHOBAHMS JJII CPAaBHEHMsI, KI1acCH(pUKAIIMU U 0000IIEeHNS;

- OHpeI[eJ'DITI: neiaun JACATCIIbHOCTH, 3a1aBaThb

[1apaMeTpPbl U KPUTEPUU UX JOCTUKEHHUS,

—  BBISBJIITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
paccMaTprUBACMBIX SBJICHUAX,

— BHOCHUTH KOPPEKTHUBBI B JCSATCIILHOCTh, OIICHHBATH
COOTBETCTBHE PE3YJIbTATOB IEIsAM, OICHHBATh PHUCKU
HOCJ’IG,Z[CTBI/II‘/JI JACATCIIbHOCTH,

— pa3BHBaTh KPEaTHMBHOE MBINUICHHEC NPH PEIICHUU
KU3HEHHBIX TIPOOIIEM;

0) 60a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

— BIAJCTh HAaBBIKAMU YYeOHO-HCCIICIOBATEIBLCKONH |

NPOCKTHOW  JEATEIBHOCTH,  HAaBBIKAMH  Pa3peIlCHHUs
npobiuem;
— BBIABJIATH  [PUYMHHO-CIICJCTBCHHBIE  CBSI3H |

aKTyaJlu3UpOBaTh 3aj1auy, BbIIBUTATh TUIIOTE3Y €€ PEIICHHUS,

HAaXOMUTh  ApPTYMEHTBl IS  JOKAa3aTeNbCTBa  CBOMX

YTBEPKACHUI, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHMUS,
— QHAJIU3UPOBATh IMOJYYEHHBIE B XOJI€ PpELICHUS

JIOI‘apI/I(bM qucia, YMCHHUC BBIIMMOJIHATH BBIYMCIICHUC 3HA4YCHUUN U
npeoOpa3oBaHMsl BHIPAKEHUM CO CTEMEHSIMU W Jorapudmamw,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHU;

- yMeTb ONEPUPOBaTh IOHATUSMU: paLUOHAIbHBIC,
UppaLMOHAJIBHEIE, [IOKa3aTeNbHbIE, CTEIEHHEIE,
JorapupMHUUECKUE,  TPUTOHOMETPHUUECKHUE  YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATHIMHU: (QYHKIHS, HETIPEphIBHAS
byHKIMSI, TPOU3BOAHAS, TIEpPBOOOpa3Has,  OINpPEACIICHHBIN
HUHTCrpajl; yYMCTb HaXOJUTH MPOU3BOAHBLIC 3JICMCHTAPHBIX
(GYHKINH, UCTIONB3Ysl CIPaBOYHBIC MaTepUAIIbl, MCCICIOBATH B
OPOCTEHIIMX CllyyasiX (PYHKIMM Ha MOHOTOHHOCTH, HAaXOJUTh
HanOOJBIINE ¥ HAWUMCEHBIINE 3HA4YCeHUs (QYHKIUH; CTPOUTH

rpadukd  MHOTOWICHOB €  MCIIOJB30BaHMEM  ammapara
MaTE€MaTU4YeCcKOro AaHajiu3a; IPUMEHITh NPOU3BOJHYIO MpH
pelleHnd  3aJad  Ha  JIBWJKEHHWE;  pemarb — [PakTUKO-

OPUCHTHUPOBAaHHBIE 3aJaud Ha HAWOONbIINE W HaUMCHBIIUE
3HAaYeHHUs, Ha HAXOXKJCHHUE IyTH, CKOPOCTU M YCKOPEHHS;

- YMETh OTICpPUPOBATh MOHITHAMU: PALMOHATBHAS ()YHKIIHS,
NoKa3arenbHast byHKLus, CTETEHHAs byHKIHA,
norapupmuueckas (PyHKIUs, TPUTOHOMETpPUYECKHE (YHKIINH,
YMEHHUE CTPOUTH Tpa(UKH U3yYCHHBIX (PYHKLUH, UCIIOIB30BATh
rpaduKd TPU W3YYCHHH TIPOIECCOB M 3aBUCUMOCTEH, TIpU
pelIeHnH 3aja4 U3 JAPYrHX Y4eOHBIX MPEIMETOB M 3373y M3
peabHON KHM3HH, BBIpaXaTh (OPMYIaMU 3aBHCUMOCTH MEXKIY
BEJIMYUHAMU;

- YMETh peliaTh TEKCTOBBIC 3aJaud pPa3HBIX TUIIOB (B TOM
Yycie Ha MPOLEHTHI, JOJM M YacTH, Ha IBIKEHHE, paboTy,
CTOMMOCTh TOBapoOB M YCIYI, HAJOTH, 33Ja4ydl H3 OOJIACTH
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3aJa4d  pe3yNbTaThl,  KPUTHYECKU  OLICHUBATh  UX
JIOCTOBEPHOCTh, IMPOTHO3HPOBATH HW3MEHEHHE B HOBBIX
YCIIOBUSIX;

— YMGTB nepeHochb 3HAHUA B HO3HaBaTeJIBHy10 n
MPAKTUIECKYIO 00JIACTH KU3HEIEATEIHbHOCTH;

— yYMeTb  HMHTETPUPOBATh  3HAHHUS W3
MPEAMETHBIX 00J1acTeH;

— BBIABHUT'aTbh HOBBLIC HUJICHU, HpGI[JIaFaTb OpI/IFI/IHa.HBHBIe
IOAXOAbI U pELICHUS;

— CHOCOOHOCTHh HX HCIOJIb30BAaHMSA B IO3HABATEIBLHOM
Y COLMAIBHOM MPAKTHUKE

pasHBIX

yIpaBiICHUS JTUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTaBISATh

BBIDOKEHUS, YypPaBHEHMS, HEPABEHCTBA W MX CHUCTEMBI IIO
YCIOBHIO 3a/1a4yd, KCCIEAOBaTh MOJIYYEHHOE peIIeHHEe |
OLIEHUBATh MPABJIONIOA0OHOCTD PE3YIIbTATOB;

- YMETb OIIEpUPOBATH HOHATHSAMHU: cpenHee
apudMeTHuecKkoe, MeauaHa, HauOonbIIee U HaUMEHbIIee
3HAUCHMS, pa3Max, IHUCIEPCHs, CTaHJapTHOE OTKJIOHEHHUE
YHCIOBOTO HaOoOpa; yMeTh U3BIEKaTh, HHTEPIPETUPOBATH

nH(popMaInio, TPEACTaBICHHYI0 B TaOIMIaX, Ha JUarpaMmmax,
rpadukax, OTPaKaIOUIyl0 CBONCTBA peabHBIX IPOIECCOB H
SIBJICHHUI; TIPEICTaBIATh WH(MOPMAIMIO C TOMOIIBIO TaOJIHIl U
JarpaMM; McciaeloBaTh CTaTUCTUYECKUE TaHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpaQHIECKUX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- yMETh OIEpPUPOBATH TOHATHSAMHU: CIyYailHBIH ONBIT H
CIydyallHOe COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS,
YMEHHE  BBIYHMCIATH  BEPOATHOCTH  C  HCIOJIB30BAHUEM
rpadU4ecKuX METOJIOB; TPUMEHSTh (OPMYJIBI CIOKCHHS |
YMHOXXEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYITBI
OpU  pEIIeHUH 337ay; OICHUBATh BEPOSTHOCTH pEATbHBIX
COOBITHII; 3HAKOMCTBO CO CIIy4YailHBIMH BEJIMYMHAMH; yMEHHE
NPUBOJNUTE TPUMEPHI TMPOSBICHHUS 3aKOHA OOJNBIINX YHCEN B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb ONEPHUPOBATHh MOHATHSAMHU: TOYKA, MpsAMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIUBAIOIIHNECS psIMBIE, NapajyIeIbHOCTh u

NEPHEHAUKYJISIPHOCT IPSMBIX M IUIOCKOCTEH, YIOJI MEXIy
IPSMBIMH, YroJl MEXKIAY IPSIMOM M IUIOCKOCTBIO, YrOJl MEXKIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU 10 IUNIOCKOCTH, PACCTOSTHUE
MEXIY IPSAMBIMH, PAaCCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE
UCNONb30BaTh IPU PELIEHWU 3a/Jady M3y4deHHble (aKThl H




TEOpEMBbI INIAHUMETPUU; YMEHHE OLIEHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIET0 MUPA;

- YMETh ONEpPUPOBATh MOHATUSMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKa, KyO, Napajulefienurie]l, Npu3Ma, MNHpaMHIa,
durypa M NOBEPXHOCTh BpallleHUs, LWIMHIpP, KOHYC, IIap,
chepa, ceueHus: puUrypsl BpalleHUs, TUIOCKOCTh, Kacarolasics
cdepbl, IUIUHAPA, KOHYCA, MJIOL[Ab MMOBEPXHOCTU MUPAMUIBL,
OpU3MbI, KOHYCa, LMJIMHIpA, IUIOmanb chepbl, oObeM Kyoa,
NPSIMOYTOJIBHOTO  Mapajuieenunena, MNUPaMHUIbl, PU3MBL,
IWIMHpA, KOHYCa, [1apa; yMEHUEe U300pakaTh MHOTOI'PAaHHHUKH
U TMOBEPXHOCTU BpAIICHMSI, UX CEUEHHS] OT PYKH, C IOMOIIbIO
YEepPTEKHBIX WMHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB; YMEHHE
pacmo3HaBaThb ~ CHUMMETPHUIO B TPOCTPAHCTBE,  yMEHHE
pacro3HaBaTh NPaBHJIbHBIE MHOTOTPAHHUKY;

- yMeThb OIEepUpOBaTh MOHATUAMU: JIBUKEHHE B
OpOCTpaHCTBE,  MONOOHBIE  (QUIyppl B TNPOCTPAHCTBE;
WCITOJIH30BaTh OTHOIIICHUE TIJIOMIAIeH MTOBEPXHOCTEH U 00BEMOB
NoJ00HBIX (PUTYp IIPU pELICHUH 3ajay;

- YMETb BBIYHUCIATH T'€OMETPUYECKHE BEIUYUHBI (IJIUHA,
yroj, IJIOW@AAb, 00BbEM, IJIOLIAJb MOBEPXHOCTH), HCIOIB3YS
U3YYEHHbIE (OPMYJIIBI U METOIBI;

- YMETh ONEPUPOBATH MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJIIPHOE TMPOM3BEJCHHE, Yrol MEXIy BEKTOpaMH, CcyMMa
BEKTOPOB, IPOU3BEIACHHE BEKTOpAa Ha 4YHUCIO; HAaXOIUTh C
MOMOIIBIO0 U3YYEHHBIX (POPMYII KOOPIUHATHI CEPEANHbI OTPE3Ka,
paccTosiHuE MEXIY ABYMS TOUKAMU;

- yMeThb BbIOMpaTh MOAXOMASIIUN H3YyYEHHBIH METOHA IUIs
pelieHusl 3ajayd, pacmo3HaBaTh MaTeMaTWdeckue QaxkThl U
MaTeMaTUYeCKUe MOJEIU B TPUPOAHBIX U OOILIECTBEHHBIX
SABIICHUSX, B HWCKYCCTBE; YMEHHE NPUBOJAUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITHH  pPOCCHUMCKOM W MHUPOBOH
MaTE€MaTU4YeCKOU HAYKH;

- YMETbh ONEpUPOBaTh MOHATHIMU: OMpEJelieHnue, akcuoma,
TEOpeMa, CIIEACTBHE, CBOWCTBO, IMpPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYJIUPOBKH;, yMeHUE  (HOpPMYIUPOBaTh
0o0paTHOE ¥ TPOTUBOIOJIOKHOE YTBEP)KICHHE, TIPUBOJIUTH
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OpUMEpbl W KOHTPIPUMEPHI,  MCIOJB30BaThb  METOJA
MaTeMaTHYeCKOM  HMHIYKIMH; TPOBOAUTH  JIOKA3aTelbHbIC
paccy)XIeHHs NpPU PpEIIEHUU 3a/ad, OLEHHUBATh JIOTMYECKYIO
IIPaBUIILHOCTb PACCYXKICHUM;

- yMeThb  ONEpUpOBaTb  MOHATUSAMH:  MHOXECTBO,
NOJMHOXECTBO,  ONepaly  HaJ MHOXECTBAaMH;, yMEHHE
UCNONIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar  Juis
OTMCAHMsI PeaIbHBIX MPOIIECCOB U SIBICHUH NP PELICHUH 3ajad,
B TOM UHCJIE U3 APYIUX YUEOHBIX IPEIMETOB;

- YMETb ONepUpOBaTh MOHATUAMHU: Tpad, CBI3HBIA Tpad,
JiepeBo, LUK, TIpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb U
ONMHUCBHIBaTh Tpadbl pa3zIMYHBIME CIOCOOAMH; HCIIOJIB30BaTh
rpadsl IpU PEIICHUH 3a71a4;

- YMETb CBOOOJHO ONEPHPOBATH IMOHITUSMHU: COYETAHUE,
NEPECTAaHOBKA, YUCIO COYETaHHM, YUCIIO NEPEeCTaHOBOK; OMHOM
HpioToHa; yMmeHuEe TNPUMEHATh KOMOHMHATOpHBIE (aKTBl |
paccyXIeHMs Ul PEeLIeHus 3a1ay;

-yMETb OIEpUPOBaTh MOHATUAMHU: HATYpaJIbHOE YHUCIIO,
LIEJIOE YUCJIO, OCTaTOK I0 MOJYJI0, PAalHOHAIBHOE YHUCIIO,
UppalMOHAIbHOE YHCJIO, MHOXECTBAa HATypajbHBIX, IEJBIX,
palMOHANIBHBIX, TEHCTBUTENIBHBIX YHUCEN; YMEHHE HCIOIb30BATh
OPU3HAKU JCTUMOCTH, HAaUMEHBbIIMK OOIIMH JenuTens |
HalMeHblIlee o0lee KpaTHOe, alrOpUT™ EBKiINa Npu perieHuu
3a[a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3HIMOHHBIMU CHCTEMaMH
CUHCIIEHUS;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CTENEHb C
LEJIBIM TT0Ka3aTesieM, KOPEeHb HaTypalbHOH CTENEHH, CTENEHb C
pallMOHAIBHBIM IOKa3aTeJleM, CTEeNeHb C JeHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TIOKa3aTesieM, JorapudM 4Hcla, CHHYC,
KOCHHYC U TAHI'€HC IIPOU3BOJILHOIO YHCIIA;

- yMeTb  ONEpUpOBaTh  MOHATHSAMH:  TOXKIECTBO,
TOKAECTBEHHOE IpeoOpa3oBaHUE, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpPaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHUH,
HEpaBEHCTB M CHUCTEM, palMOHAJIbHbIE, HUpPpalMOHAIIbHbIC,
noKa3aTeJbHbIE, CTETICHHBIE, JorapupMUUEcKue,
TPUTOHOMETPUUYECKUE YpPAaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI;
YMEHUE pelaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
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MOMOIIbI0  pa3NUMYHBIX  IPUEMOB;  peulaTb  ypaBHEHUS,
HEpaBEHCTBA M CUCTEMBI C TTapaMEeTPOM; MPUMEHATh YpaBHEHUS,
HEPAaBEHCTBA, UX CHCTEMBI Ul PELICHUS] MaTeMaTHUYEeCKHUX 3a7a4
¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PeaIbHOM KU3HH,

- yMeTb CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: TpaduK
¢ynkunu, odpaTHast yHKIUSA, KOMIO3ULIUS (DYHKIMMA, TUHEHHAs
byHKIMS, KBaApatuyHas QYHKOMS, CTeneHHas QYHKOUS ¢
IEJIBIM [TOKa3aTeNIeM, TPUTOHOMETPHUECKUE (PYHKLUHU, 0OpaTHbIE
TPUTOHOMETPHYECKHE byHKIUY, MoKazarenbHas U
jgorapupmuueckass (QYHKIMHA; YMEHUE CTPOUTh TpaduKu
GYHKIMHA, BRITTOTHATE TPeoOpa3oBanus rpadukoB PyHKITU;

YMEHHE HCHOJb30BaTh rpaduku (GyHKUUN UId U3yYESHUs
MPOLIECCOB U 3aBUCUMOCTEH MpHU pEIIeHUU 3aJad U3 JPYTrux
y4eOHBIX TMpEeIMETOB M U3 peajbHOM JKU3HHU; BBIPAXaTh
dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

yMEHHE CBOOOJHO ONEpUPOBATh TMOHATHSIMHU: YETHOCTh
GyHKIMM,  NEPUOAUYHOCTh  (PYHKUMH,  OrpPaHUYCHHOCTh
(GyHKLINH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (yHKIUH,
HauOoJiblllee W  HAWMEHbIIee 3HAa4YeHWs  (PyHKIMU  Ha
NPOMEXYTKE; YMEHHUE MPOBOJAUTH HCCIeI0BaHNE (PYHKIINY;

yYMEHHE HUCIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIMN ais
pelieHusl ypaBHEHUH, HEPaBEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTh Ha KOOPJAMHATHON TIOCKOCTH MHOECTBA PEIICHUN
yYpaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMETb cBOOO/IHO OIIepupOBAThH MOHSITHSIMHU:

MOCIIE0BATETHHOCTD, apudmernueckas mporpeccus,
reoMeTpHuecKas  mporpeccusi, OECKOHEYHO  yObIBaromas
reoMeTpuIecKas MIPOTPECCHUS; YMEHHUE 3aJaBaTh

IIOCJIEI0BATENBHOCTH, B TOM YHCJIE C ITOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

- YMETh ONEpUpPOBATH TMOHATUAMH: HENPEPHIBHOCTD
byHKIMHA, acUMOTOTHI Tpaduka (QyHKIMU, TepBas M BTOpas
MpOU3BOHAS (PYHKIIMH, TEOMETPHUECKUA U (HPU3UUECKUN CMBICT
MPOM3BOJHOM, TIEpPBOOOpa3Has, OMNPEACIICHHBIH  HMHTETpa,
YMEHHE HaxOJIUTh AaCUMNTOTHI rpaduka (YHKIUU; yMEHUE
BBIUHCIIATH MPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YAaCTHOTO U
KOMITO3UIIMN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelIbHOH K
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rpaduky ¢ yHKIHH;

YMEHHE HCMOJIb30BaTh MPOU3BOIHYIO [UIS MCCIEIOBAHUS
byHKIME, [A7I8  HAXOXKAEHUS  HaWiIydylllero pemieHus B
NPUKIATHBIX, B TOM YHCIIE COIHAIbHO-DKOHOMHUYECKUX U
buznyeckux 3agavax, Ui ONpeAeeHUs] CKOPOCTH U YCKOPEHHS;
HAXOJWUTh IUIOMAAN U 00BEMBbI (PUTYp C TOMOIIBIO MHTETpasa;
NPUBOJIUTH MPHUMEPhl MaTEMaTUYECKOTO MOJICIHPOBAHUSI C
noMoIbio A1 depeHnnanbHbIX ypaBHEHUH;

- YMETh OIEepUpPOBaTh MOHATHUAMHU: KOMIUJIEKCHOE 4YHCIIO,
COTPSKCHHBIE KOMIUJICKCHBIC UHCIIA, MOAYIh W apryMEHT
KOMIUIEKCHOTO 4Hcia, (opma 3alucud KOMIUIEKCHBIX YHCEN
(reomeTpuueckas, TpPUTOHOMETpHUYEecKass M anreOpanyeckas);
yMeTb  MNPOU3BOAUTH  apudmernyeckue  JAEUCTBUA  C
KOMIUIEKCHBIMU YHCIIAMU; TPUBOJUTH MPUMEPHI HCTIOIH30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSMHU: CpelHEe
apudMeTHYecKoe, MeIuaHa, HauOoJbIIee W HaWMCHbIIIEE
3HA4YeHUS, Pa3Max, IUCIEPCHs, CTaHIAPTHOE OTKIIOHEHUE IS
ONMCAHUS  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCJEeI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE C TNPUMEHEHUEM
rpaduyecKux METOJIOB U JJIEKTPOHHBIX CPEICTB; rpaduyuecku
UCCIIEIOBaTh COBMECTHBIC HAOIIONEHUS C MOMOIIBIO JAMAarpaMm
paccenBaHus U JTUHEWMHOUN perpeccuu;

- yMeTb  HaxOOUThb  BEpPOATHOCTH  COOBITUH  C
UCIIOJIb30BaHUEM TpaHUuecKuX METOAOB; TMPUMEHATh IS
pemieHus  3agad  GOpMyIBI  CIOKEHUS H  YMHOXXCHHS
BEPOSTHOCTEH, (OpMyNy TONHOM BEpOSATHOCTH, (opmymy
bepnymnu, xomOuHaTopHble (GakThl U (OPMYIBI, OIICHUBATH
BEPOSTHOCTH PEAJbHBIX COOBITHI; yMEHHE OIEpUPOBAThH
MOHSITUSMHU: ciydaiiHas BEJIMYMHA, pacnpezeneHue
BEPOSTHOCTEH, MaTeMaTH4YeCKOe OXHJIAaHUE, JUCIEepPCHs W
CTaHJAapTHOE OTKJIOHEHHWE CIy4allHOM BEIMYMHBI, (YHKIUU
pacrpenieneHus: ¥ MIOTHOCTH PaBHOMEPHOTO, TTOKA3aTeIbHOTO U
HOPMAaJIbHOTO paclpe/leNIiCHH; YMEHUE MCIOIb30BaTh CBOWMCTBA
U3YYEHHBIX paclpeieieHu Ui peleHHs 3a/1a4; 3HAKOMCTBO C
MNOHATUSIMHM: 3aKOH OOJIBIIUX YHUCEN, METOJbl BBIOOPOYHBIX
WCCJICIOBAHM, yMEHHE NPHUBOIUTH MPHUMEPHI TPOSBICHUS
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3aKOHa OOJBIIMX 4YHUCEN B TPUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOJHO OIEpPUPOBATH TMOHATUSMHU: TOYKA,
npsiMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUMN
yTOJl, IBYTpaHHbIA YToJl, TPEXIPaHHBIN yroJj, MepeceKaroInecs,
napajuieIbHbIe ¥ CKPEIIMBAIOIINECS PSIMbIE, TapaJUIeTbHOCTD U
NEPIEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroil MExXIy
OPSIMBIMH, YTOJ MEXKIY MPSMON M IJIOCKOCTBIO, YO MEXKIY
IUIOCKOCTSIMU; YMEHHME MHCIOJIb30BaTh NPU pEIICHUU 3aaady
U3YYCHHbIE (aKThl HM TEOPEMbl TUIAHUMETPHH, YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpE; YMEHHUE
OTIepupPOBAThH TTOHSITUSIMH MHOTOTPaHHUK, cedeHue
MHOTOTPaHHHUKA,  TNPaBWIbHBIA ~ MHOTOTPaHHHUK,  IPU3MAa,
nupamMua, Gurypa u moBEpXHOCTh BPAIICHUS, IIMIIMHID, KOHYC,
miap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyca U
WIMH]IPA, MapajljielIbHbIe OCH WUJIM OCHOBAHUIO, CEUEHHUE IIapa,
IUIOCKOCTh, Kacamolascs cdepbl, HUIUHApPA, KOHyCa; YMEHHUE
CTPOUTH CEYCHHE MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH,
¢burypsl 1 MOBEPXHOCTH BpAIICHUS, UX CEUEHHS, B TOM YHCIE C
MOMOIIBIO AJIEKTPOHHBIX CPENICTB; YMEHHE MPUMEHITh CBOKWCTBA
TEOMETPUUYECKHX (QUTYp, CaMOCTOSTEIBHO (OPMYITHPOBATH
OmpesieNieHus] W3y4aeMbIX (UTYp, BBIABUTATH THUIOTE3BI O
CBOICTBaxX M MpHU3HAKaX reoMeTpuyecKkux (uryp, 000CHOBBIBATh
WIK ONpPOBEpraTh HX; YMEHHE TMPOBOIUTH KIACCU(DUKAIIIIO
buryp mo paznuYHBIM TMPU3HAKAM, BBIIOJHATH HEOOXOAMMBbIE
JIOTIOTHUTETIbHBIC TTIOCTPOCHUS;

- yMeTh CBOOOIHO ONEPUPOBATH TMOHATHUSAMU: ILJIOMIA/Ib
burypsl, 00beM (GUTYpBI, BETUYMHA YTJIa, PACCTOSIHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMU, PACCTOSHUE
MEXy MJIOCKOCTSIMU, IJIOmaab cdepsl, MIoaab NOBEPXHOCTH
OUpaMUabl, TpPU3MbI, KOHYyca, ULWIMHApa, o00beM KyoOa,
NPSIMOYTOJIBHOTO  Mapajuieienunena, MUPaMHUIbl, PU3MBL,
WIMHIpa, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIICHUE
00beMOB MTOA00HBIX PUTyp;

- yMeTh CBOOOJHO OINEPUPOBATH TMOHSATUSMH: JIBHKEHUE,
napajuleJbHBI  TEepeHoC, CHUMMETPHS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue MOJI00US, MOJOOHbIE
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burypsl; yMEHHE pacro3HaBaTh paBHbBIE U MOJO0OHbBIE (PUTYPHI, B
TOM 4HCIE B TPUPOAE, HCKYCCTBE, apXWUTEKTYype; YMEHHE
UCIIONIb30BAaTh ~ I€OMETPUYECKHE  OTHOIIEHHUS,  HaxOJIuUTh
TeOMETPUYECKHUE BETUYHMHBI (JTMHA, YTOJI, TUI0IIalb, 00beM) mpu
pelIeHnH 3a/1a4y U3 APYrux y4eOHBIX MPEeIMETOB U U3 pealbHOM
KU3HHU;

- YMETb cBOOO/IHO OIIepupOBATH MOHSITHSIMHU:
NpsIMOYTOJIbHAsl. CHUCTEMa KOOPJAUHAT, BEKTOpP, KOOPIUHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHUCIIO, pa3jIoKeHUE BEKTopa Mo 0a3ucy, cKalsipHOe
IPOU3BEIEHNE, BEKTOPHOE IMPOU3BENEHUE, Yroid  MEXIy
BEKTOpAaMU; YMEHHUE UCII0Ib30BATh BEKTOPHBIN U KOOPAMHATHBIN
METOJl JJIl pelIeHUs] TeOMETPUYECKUX 3aJad M 3a7ad APYTrux
y4eOHBIX TPEIMETOB; ONEPUPOBATH MOHATUSAMU: MAaTpUla 2X2 U
3x3, omnpeaenauTeNb  MaTPULbl, TE€OMETPUYECKHH  CMBICI
OIIpEACIUTENS;

- YMEThb MOJENHUPOBaTh pEAIbHbIE CHUTYyallUM Ha f3bIKE
MaTEMaTUKHU; COCTABISATh BBIPAXKEHUS, YPABHEHHs, HEPABEHCTBA
U UX CHCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIEA0BAaTh MMOCTPOCHHbIE
MOJIENH C UCII0JIb30BaHUEM amnmnapara anreOpsl,
UHTEPIPETUPOBATH MOJTy4EHHBIH pe3ybTaT; CTPOUTH
MaTEeMaTUYeCKHe MOJIETHU C MOMOIIbI0 TE€OMETPUUECKUX MOHITHIA
U BEJIMYUH, pPEllaTh CBSA3aHHbIE C HUMH NMPAKTUYECKHE 3a/1auyM;
COCTaBJISITh BEPOSITHOCTHYIO MOJIeNIb W HUHTEPIPETHUPOBATH
MOJIyYEHHBIM  pe3yibTaT, peliaTh MPUKIAAHbIE  33Ja4u
CpeicTBaMU  MaTEMaTUYeCKOro  aHajiu3a, B TOM  YHCIE
COLMAJIBHO- PKOHOMHYECKOTO U (PU3HUUECKOTO XapaKTepa;

- YMEHHE BbIOMpATh MOAXONALIMI METOJ] Ui pelIeHUs
3a/1aud; TMOHMMaHUE 3HAYMMOCTM MATEMATHKU B H3YYCHHUH
MPUPOJHBIX M OOIIECTBEHHBIX IMPOLIECCOB U SIBICHUN; YMEHUE
pacro3HaBaTh MPOSIBJIEHWE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE,
YMEHHE MPHUBOAUTH NPUMEPHl MaTEeMaTHMYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTEMAaTHYECKOU HAYKH

OK 02. Mcnoap30BaTh
COBpEMEHHBIC CPEJICTBA
[IOMCKa, aHAJIN3a U
WHTEPIPETAIIH

B 00nacTi neHHOCTH HAYYHOTO MTO3HAHUS:

- c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKH U OOIICCTBCHHOMN

ITPAKTUKH, OCHOBAHHOI'O Ha Juajiore

KYJIbTYP,

- yMETh ONEpPUPOBATH MOHITHSIMH: paIMOHATbHAS (DYHKITUS.
noKazaTebHas byHKIMS, CTEeNeHHas byHKIIHS,
aorapudmuueckas (yHKIHs, TPUTOHOMETpPHUYECKHE (YHKIIUH,
oOpaTHble (YHKIHMH; yYMEHHE CTPOUTHh TpadUKH H3yYEHHBIX
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nHpOopManuu u
nH(pOpPMAaLOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeCcCuOHATBHON
JeSATeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;
- COBEpIICHCTBOBAaHMWE  SA3BIKOBOM M  YHUTATEIbCKOU

KYJIbTYpBI KaK CPEICTBA B3aUMOICHCTBUSA MEXAY JIIOAbBMU U
[IO3HAHMS MUDA;
- OCO3HAHHUE LICHHOCTU HAy4YHOU AESATEIBHOCTH, TOTOBHOCTh

OCYIIECTBIATH  NPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JesTeTbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

OBnanenue YHHUBEpCaIbHBIMU MO03HABATEJIbHBIMU
JNEUCTBUSAMMU:

y4eOHBIMU

B) paboTa ¢ nHpoOpmManueii:

- BIIQJeTh HaBBIKAMM  TOJNy4YeHUS UHOpManuu U

HCTOYHUKOB pa3HbIX THIIOB, CAMOCTOATCIIbBHO OCYIICCTBIIATDH
MOWCK,  aHaIMW3,  CHUCTEMAaTH3allMl0  WHTEPIPETAIHIO
uH(pOpMAIUY PAa3TUYHBIX BUJIOB (POPM IpeCTaBICHHUS;

- co3JaBaTh TEKCTHI B pa3IMYHBIX (opMarax ¢ yd4eTOM
Ha3HA4YeHUs MH(OPMAIMK U LEIEBOM ayIUTOPHH BhIOMpas
ONITUMAITEHYIO ()OPMY TIPEJICTABIICHHUS U BU3yaTH3allHH;

- OOCHHUBATL OOCTOBCPHOCTL, JICTUTUMHOCTD I/IH(l)OpMaLII/II/I,
€¢ COOTBETCTBHE IPABOBEIM H  MOPAJIbHO-3TUYCCKUM
HOpMaM;

- HCIONB30BaTh  CpeACTBA  WHPOPMANMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOT U B peHICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpTaHU3AI[MOHHBIX
3aa4 ¢ coONtoieHneM TPeOOBaHMI IPrOHOMHKH, TEXHUKH
0€30MacCHOCTH TUTHEHBI, PECypCOCOEpeKeHUs, TIPABOBLIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

- BJIaACTH HaBbIKaMH pacrio3HaBaHUA )41 3alIUThI
nH(popManuu, nHOOPMAITMOHHOM 0€30MMaCHOCTH JTUYHOCTH

GbyHKIMH, UCIONBb30BaTh IpadUKKU MPU U3YyYEHUH TMPOLIECCOB U
3aBHCUMOCTEH, TNpH PpEUIeHWH 3aJad U3 JPYTux y4eOHBIX
MPEIMETOB U 33/1a4 U3 PEaIbHOM KHU3HU; BhIpaKaTh GopMyIaMu
3aBUCHUMOCTU MCIKAY BCIIMYNHAMU,

- YMEeTh ONEPHUPOBATh MOHSITHUSIMH: TOXKIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUI
U HEPaBEHCTB, DPABHOCUJIBHOCTH YypaBHEHUH, HEPaBEHCTB U
CUCTCM, PpalUOHAJIbHBIC, HWPPANUOHAIILHBLIC, IIOKA3aTCIIbHEIC,
CTETeHHBbIE, Jorapumuueckue, TPUTOHOMETPHYECKHE
YpaBHEHHS, HEPABEHCTBA U CUCTEMEBI;, YMETh PEIIaTh YpaBHEHU,
HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO PA3IUYHBIX MPHUEMOB;
pliiaTk YpaBHCHUSA, HCPABCHCTBA W CUCTCMbI C IAPaAMCTPOM;
MPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI Ul PELICHUS
MAaTCMAaTUYCCKHUX 3a4a4 U 3aaa4 U3 pa3IMYHbIX O6HaCTeﬁ HAayKn
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSAMH: JIBUKCHHE,
napajuleJbHBI  TepeHoC, CHUMMETPHUS Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, mMpeodpa3zoBaHue MOA00Us, MOJAOOHBIE
buryphl; yMeTh pacno3HaBaTh paBHbBIE W MOJ00HBIE (QUTYPHI, B
TOM 4YHCIE€ B IIPUPOLE, HCKYCCTBE, AapXUTEKType, YMETh
UCIIONIb30BaTh ~ I€OMETPUYECKHE  OTHOIIEHUS,  HaXOJIUTh
TeOMETPUUYECKHUE BETUYHHBI (JTMHA, YTOJI, TUI0Ialb, 00beM) mpu
pelIeHNnH 3a/1a4y U3 APYrux y4eOHBIX MPEeIMETOB U U3 pealbHOM
JKHU3HU

OK 03. [imanupoBaTh u
PCAIN30BLIBATh
COOCTBEHHOE
npodeccnoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
MPEeATPUHUMATEIBCKYIO
JIeSITENIbHOCTD B

B obnacTu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

- copMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO
MOBE/ICHNUS;

- CHOCOOHOCTh OIEHMBAaTh CHUTYallMI0 W TPUHUMATh
OCO3HaHHBbIE pEIlEHUs, OPHUEHTHUPYACh Ha MOpPAJIbHO -
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE JMYHOTO BKJIaJ]a B NOCTPOEHHE YCTONYHMBOIO

- yMeTb  ONEpPUPOBaTh  MOHATUSMHU:  paAlMOHAJBHBIE,
UpparMOHANILHBIC, MOKa3aTeNbHbIE, CTEIEHHBIE,
jgorapumuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI,

- YMETh OIIEpUpPOBaTh MOHATUSAMU: MHOTOIPDAHHHUK, CEYECHHE
MHOTOTpaHHHKA, KyO, Napaielenuresl, Npu3Ma, MUpPaMHJa,
durypa M NOBEPXHOCTh BpallleHUs, HWIMHJIpP, KOHYC, IIap,
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npo¢eCCuOHATBHON
cdepe, UCTIOJIB30BaTh
3HaHUS 0 (PUHAHCOBOM
I'paMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyalusiIXxX

Oynymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISM U (WIIH)
OPYTMM 4JIeHaM CEMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEW CEMEWHOW XU3HU B
COOTBETCTBHUHU C TPAaIULUAMHU HapoaoB Poccuu;

OBnazneHne yHUBEPCAIIbHBIMU PETYJISITUBHBIMU JEHCTBUAMMU:
a) CaMOOpPTaHU3AITUS:

- CaMOCTOSITEIbHO  OCYILECTBISATh  I[TO3HABATEJIbHYIO
NesTeNIbHOCTb,  BBISBIATH ~ NpPOOJIEMBI,  CTaBUTh WU
(dbopMynupoBaTh COOCTBEHHBIC 3aJadud B 0Opa30OBaTEIbHOMN
NESATEIbHOCTH U JKU3HEHHBIX CUTYyaIUsX;

- CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEUICHUs MPOOIEMBI C
Y4ETOM MMEIOIIMNXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

- J1aBaTh OLEHKY HOBBIM CUTYyAalUsIM;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO LIMPOKON
SPYAMLIIMM B pPa3HBIX o00JacTAX 3HAHUN, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHB;
0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NpPUEMBbl pPe(ICKCHH Uil OLCHKH CUTYAIlHH,
BBIOOpA BEPHOTO PEIICHHS;

- YMETb OLICHMBAaThb PUCKM U CBOEBPEMEHHO IPUHHUMATh
peuIeHus o UX CHUKEHUIO;

B)  OMOLMOHAIbHBIA  HHTEIIEKT,
c(hOpMHUPOBAHHOCTb:

BHYTPCHHEH MOTHUBALMM, BKIIOYAIOLICH CTPEMIICHHE K
JOCTUKEHUIO 1IEJIM U yCNEXy, ONTUMHU3M, HHUIIMATUBHOCTb,
YMEHHE JAeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIOYAOMEH  CcnocoOHOCTh  MOHUMATH
SMOIMOHAIIBHOE COCTOSIHUE JAPYTHUX, YYHUTBIBATh €ro MpH
OCYILIECTBICHUU KOMMYHHUKaIUH, CIIOCOOHOCTB K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLUMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH
BBICTpAauBaTh OTHOLIEHUS C APYTUMHU JIIOJbMHU, 3a00TUTHCA,
IPOSIBJISITh MHTEPEC U pa3periaTb KOHQIUKTHI

MpEAIoNarato i

chepa, ceueHus GUTYphl BpalleHHs, MJIOCKOCTh, Kacaromasics
cdepsl, MUIUHAPA, KOHYCA, TUIOMAAb MOBEPXHOCTU MHUPAMUIBL,
MPU3MBI, KOHYyCa, IWIMHApPA, IUIOMAab cdepsl, 00beM Kyoda,
IPsSMOYIOJIBHOIO  Iapajule/ienuIiena, MNUPAMUAbl, I[PHU3MBIL,
IWIMHpA, KOHYCa, [apa; yMEeHUe M300pakaTh MHOTOTPaHHHUKH
U TOBCPXHOCTU BpalllCHUA, UX CCUCHHUA OT PYKHU, C ITOMOIIBIO
YEpPTESIKHBIX HMHCTPYMEHTOB W DJICKTPOHHBIX CPEJICTB; YMETh
pacmo3HaBaTh ~ CHMMETPHUIO B  TIPOCTPAHCTBE;  yMETh
pacro3HaBaTh NMPaBHJILHBIE MHOTOTDAHHUKH;

- yYMETb ONEPUPOBATh MOHATHUAMU: MPSAMOYIOJbHAs CHCTEMA
KOOPJWHAT, KOOPJIUHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJsIpHOE TMPOU3BEACHHE, YrOJd MEXAY BEKTOpaMH, CyMMa
BEKTOpPOB, MPOW3BEJICHHE BEKTOpa HA YHCIIO; HAXOAUTh C
MOMOIIBIO0 U3YYEHHBIX (POPMYII KOOPIUHATHI CEPEANHBI OTPE3Ka,
paccTosiHAe MEKAY ABYMS TOUKaMHU

OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U

- TOTOBHOCTH K CaMOpPAa3BUTHUIO, CaMOCTOATCIBHOCTHU U-
CaMOOMNPEACICHUIO,

- YMETb OIEpUPOBaTh NOHATUAMM: CIy4dallHBId ONBIT U
ClIy4aifHOe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSI;, YMETh
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paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- OBJIaJiIcHWE HaBbIKaMU  Y4eOHO-HMCCIIeI0BaTENbCKOM,
MPOEKTHON U COLMAJIbHON JIEATENIbHOCTH;

OBnanenue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JNEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTb:

- MOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOU U
WHIUBUAYAIbHON pabOTHI;

- NpUHUMATh  [EJId  COBMECTHOM  JESATEIbHOCTH,
OpraHU30BBIBATH M KOOPJAMHHMPOBATH JIEUCTBUS 10 €€
JOCTHKEHMIO: COCTABJIATh IUIAH JEHUCTBUM, paclpeneisiTh
POJIU C y4€TOM MHEHHUH YYaCTHUKOB O0OCYX/IaTh PE3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJWHHUPOBATb U BBINOJIHATH pabOTy B YCIOBHSX
peaJIbHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMOJEUCTBUS;

- OCYUIECTBJISATh MO3UTHBHOE CTPATETMYECKOE NOBEIEHUE B
pa3IMYHBIX  CHUTyalUsX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OBnazieHue yHUBEPCAIBHBIMU PETYISATUBHBIMU JEHCTBUSMMU:
T) IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI M ApPryMEHTHl APYIHMX JIOJAEH IpHU
aHaJIN3€ PE3yJIbTAaTOB JEATEIbHOCTH;

- TNpU3HaBaTh CBOE MPAaBO M NPaBO JPYrUX JIIOJAECH Ha
OIIIMOKH,

- pa3BUBaTh CHOCOOHOCTh MOHMMAThb MHP C IO3ULUU
JPYroro 4eaoBeKa

BBIUUCIISITh BEPOSTHOCTh C HCIOJB30BAHHUEM TpapUUECKUX
METOJIOB; TPHUMEHATh (OPMYJBI CIOXKEHUS U YMHOXKCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (akThl W (HOPMYJIBl TMpHU
pelIeHnH 3a7ay; OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HaKOMCTBO CO CITyYaiHBIMH BEJIMYMHAMH, YMEHHUE TPUBOIUTH
MPUMEPBI TPOSIBIICHUS 3aKOHA OOJBIINX YMCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHHSX;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMH: CTENEHb C LEJIbIM
mokaszarejeM, KOpEeHb  HAaTypajJbHOH  CTENEHH, CTEICHb
palMOHANBHBIM TOKa3aTelieM, CTeMeHb C JACHCTBUTEIHHBIM
(BemIeCTBEHHBIM) TOKa3arejeM, Jorapudm Yucia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJIHLHOIO YHCIIA;

- YMETh CBOOOJIHO ONEPHUPOBATH MOHATHAMU: rpaduK (YHKIIHH,
oOparHas GyHKUIMSA, KOMIIO3UIUS QYHKIMHN, TUHEHHAs QyHKIuS,

KBaZpaTuyHas (yHKOWS, CTeneHHas (QyHKOUS ¢ IelbIM
nokaszarejeM, TPUTOHOMETpUYeckre (QyHKIUH, OOpaTHbIC
TPUTOHOMETPHUYECKHE byHKIHMH, MOKa3aTeIbHas "

Jorapudmuyueckas GyHKIHUN; YMETh CTPOUTH TpaduKu GyHKIUH,
BBITIOJTHSITH TIPE0Opa3oBaHus rpapuKoB (PyHKITHIL;

- YMeThb UCHOJb30BaTh Tpaduku QYHKIUA I U3y4eHHS
IPOLIECCOB M 3aBUCHMOCTEH TPH PEIICHWH 337ad W3 APYTUX
y4eOHBIX TMpEeIMETOB M U3 peajbHOM JKU3HHU; BBIpAXXaTh
dopMynamMu 3aBUCHMOCTH MEXAY BETHYHHAMH;

- cBOOOIHO ONEpPHPOBATH MOHATHUSAMH: YETHOCTh (YHKIIHUH,
NepHOANYHOCT,  (YHKIMH,  OTPAaHWYCHHOCTh  (pyHKUHUWM,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIMHU, HAaUOOJIbIIEE U
HalMEHbIIEe 3HA4YCHUs (YHKIUHM HA TPOMEXKYTKE, YMETh
IPOBOJNTH HUCCIIeIOBaHNE (QYHKIINH;

- yMeThb HCHOJb30BaTh CBOMCTBA M Tpaduku GYHKIUNA JUIS
pelieHnsl ypaBHEHH, HEpaBEHCTB M 3a/a4 C IapaMeTpaMmy;
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHHMA
YpaBHEHU, HEPABEHCTB U X CUCTEM

OK 05. OcymiectBidrh
YCTHYIO MU IIHCBMEHHYIO
KOMMYHHUKAITHIO Ha
rocyJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢

B o6macTy 5cTETHYECKOT0 BOCITUTAHMS:

- ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYAs 3CTETHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy/Aa
1 OOIICCTBEHHBIX OTHOIICHUIH;

- CITOCOOHOCTH BOCIHTHIBATH pa3IMUYHBIC BUIBI MCKYCCTBA,

- YMETb OINEpPHUpPOBaTh MOHATHAMH: cpelHee apu(pMETHUECKOE,

MenuaHa, HauOoJblllee W HaWMEHbIIEe 3HAYEHUs, pa3Max,
JTUCTepcus, CTaHJIapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHUE  M3BJIEKAaTh,  HMHTEPIPETHPOBATH  HH(POPMALHIO,

MPEACTABIICHHYI0O B TabimuIax, Ha JauMarpamMmax, rpadukax,
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y4EeTOM 0ocoOeHHOCTEeH
COLIMATILHOTO u
KYJIbTYpHOTO KOHTEKCTa

TpaaAWLIMM ¥ TBOPYECTBO CBOETO U JPYrUX HapoOJOB,
OILYIIATh 3MOLIMOHAJILHOE BO3ECHCTBUE UCKYCCTBA;

- yOeXJIeHHOCTh B 3HAUUMOCTH IS JINYHOCTU U O0IlIecTBa
OTEUECTBEHHOT0O ¥ MHPOBOTO HCKYCCTBA, ATHUYECKUX
KyJIbTYPHBIX TPAJAULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTH K CaMOBBIP&KEHHUIO B pa3HbBIX BHUAAX
UCKYCCTBa, CTpEMJICHHE MpPOSABIATH KauecTBa TBOPUECKOU
JUYHOCTH;

OBnanenue YHHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSAMMU:

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HEBepOAJbHBIC CpEACTBAa  OOIIEHUS,
MOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, PACIO3HABAThH
MPENNOChUIKM  KOH(MIMKTHBIX CUTyallud W CMAr4arh
KOH(JIUKTBI,

- pa3BEepHYTO M JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHHS C
HCII0JIb30BAHUEM SI3bIKOBBIX CPEACTB

OTPaXalolllyl0 CBOWCTBA PpEATbHBIX TMPOILIECCOB M SBJICHUM;
MMpEaACTaBJIATh I/IH(bOpMaLII/IIO C IMMOMOIIBIO TaG.HI/II_[ U JuarpamMm;
UCCIIEIOBaTh CTaTUCTMYECKWE JIaHHble, B TOM YHCJIE C
IpUMEHEHHEM TpapUUECKUX METOI0B U SIEKTPOHHBIX CPEJICTB;

- YMEeThb ONEpUPOBATh MOHATHUAMU: TOYKA, MpsAMas, MIOCKOCTH,
IIPOCTPAHCTBO, ABYIPAHHBIM Yroj, CKPELIMBAIOLIUECS IPSIMBIC,
MapajuIeIbHOCTD U MEPIEHIUKYISPHOCTD NMPSAMBIX U TUIOCKOCTEH,
IO MEXAY IPSAMBIMHU, YIrOJI MEXIY IPSIMOM M IUIOCKOCTBIO,
YroJI MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 TJIOCKOCTH,
PACCTOSAHUC MCIKAY MPAMBIMHA, pACCTOAHUC MCIKAY INIOCKOCTAMMU,
- YMETb UCMOJIb30BaTh MPH PELICHUH 33]1a4 U3yuyeHHbIe (GaKThl U
TEOpEeMbl TNIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpPYXKaroIIero Mupa

OK 06.
IPaKJAHCKO-
MaTPUOTHYECKYIO
MMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOC ITOBCACHHE Ha
OCHOBE TPaAUITMOHHBIX
0011IeUeIOBEUEeCKUX
IIECHHOCTEH, B TOM YHCJIE C
yquOM FapMOHI/IBaI_[I/II/I
MEKHALIMOHAJIbHBIX u
Me)erJII/IFI/IO3HBIX
OTHOIIEHUW, MPUMEHSTh
CTaH1apThl
AHTUKOPPYIIIHOHHOTO
IIOBCACHUA

[IposiBisITH

- OCO3HaHHME OOYYAIOIIMMUCS POCCHICKON TpaKaaHCKON
HUACHTUYHOCTH,

- IeJICHANpPaBIICHHOE pPAa3BUTHE BHYTPEHHEH MO3ULIUU
JIMYHOCTHU Ha OCHOBC HOYXOBHO-HPAaBCTBCHHBIX LleHHOCTGI\/'I
HaponoB Poccuiickoit ®denepanuu, HCTOPUYECKUX U
HAIIMOHAJIBHO-KYJIBTYPHBIX ~ Tpaguuui,  (opMupoBaHue
CUCTEMBbl 3HAYUMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK
AHTUKOPPYILHUOHHOTO  MHUPOBO33PEHHS]  MPABOCO3HAHUA,
9KOJIOTHYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HCHHBIC IIJIAHBI;

B yacTu rpakgaHckoro BOCIUTaHUS:

- OCO3HAaHUuE CBOUX KOHCTUTYHHOHHBIX InpaB )41
00513aHHOCTEH, yBaOKCHHE 3aKOHA U TIPAaBOTIOPSIIKA;
- IIPUHATHC TPpAAULIUMOHHBIX HanmnOHAaJIbHBIX,

00I1eYeIIOBEUECKIX TYMaHUCTHUECKMX U JIEMOKPATHYECKUX
IIEHHOCTEI;

- TOTOBHOCTh MPOTHUBOCTOSITH HJCOJIOTHH DJKCTPEMH3MA,
HaI[MOHAIN3Ma, KceHogoouw, JUCKpUMHMHALIMK 11O
COIMAIbHBIM, PEIIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM

- YMETh ONIEPUPOBAThH MOHATHAMMU: IPSIMOYTOJIbHAsA CUCTEMA
KOOPJMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE IPOU3BEJCHHME, YroJl MEXIy BEKTOpaMH, CcyMma
BEKTOpPOB, IPOU3BEICHHE BEKTOpa HA YHCIIO; HAXOAUTh C
IIOMOILBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEANHBI OTPE3KA,
paccTosiHuE MEXIY ABYMS TOUKAMU;

- yMeTb BbIOMpaTh NOAXOMALIMHA W3YYEHHBIH METOA A
pelieHusl 3ajadd, pacmo3HaBaTh MaTeMaTWdyeckue QaxkThl U
MaTeMaTHYeCKUe MOJEIN B TPUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE;

YMEHUE MPHUBOAUTH NPUMEpPbl MaTEMaTHYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH.

- yMETb OIEpPUpPOBaTh MOHATHSMHU: CIy4ailHBIH ONBIT MU
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHS; YMETh
BBIUUCIIAATH BEPOSATHOCTh C HCIOJIb30BAHUEM TIpapUuecKux
METO/OB; NPUMEHATh (POPMYNBI CIOXKEHHUS U YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (akThl W (HOPMYJIBl TMpHU
pelIeHNH 33/1a4; OLEHUBATHh BEPOATHOCTH PEATbHBIX COOBITHI;
3HAaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMM; YMEHUE NPUBOJIUTH

16




NpU3HAKaM;

- TOTOBHOCTb BE€CTHU COBMCCTHYIO ACATCIbHOCTh B UHTCPCCAX
IPaKIaHCKOTO O0IIECTBA, yYaCTBOBATH B CAMOYITPABICHUH B
00111e00pa3oBaTeNbHON OpraHU3alii U JETCKO-IOHOIIECKIX
OpraHU3aIHsIX;

- YMEHHME  B3aUMOJIEUCTBOBATH C  COLUAIBHBIMU
MHCTUTYTaMHU B COOTBETCTBUM C HX (QYHKUMSIMH H
Ha3HAYCHHEM;

-  TOTOBHOCTh K TYMaHMTapHOM H  BOJIOHTEPCKOM
e TeIbHOCTH;

MaTPUOTHYECKOTO0 BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTH pOCCUICKOU rpak1aHCKOU

WJEHTUYHOCTH, NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH mepel PoauHol roppoctu 3a
CBOM Kpaii, cBOI0 PonnHy, CBOM SI3BIK M KYJIBTYPY, MPOILIOE
U HaCTOslIee MHOTOHAIIMOHAIbHOTo Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHHE K T'OCYIapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY M IPUPOAHOMY HACJIEANIO, NMaMSATHUKAM,
TpaauuusiM HapooB Poccuun noctmkenusiMm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- wuneiHas yOeXJAEHHOCTb, TOTOBHOCTh K CIYXEHHUIO U
3ammre OTeyecTBa, OTBETCTBEHHOCTh 33 €ro Ccyab0y;
OCBOEHHBIE O0YYAIOIIUMHUCA MEXKIPEIMETHbBIE TOHSITUS U
YHUBEpCalbHble  y4eOHble  ACWCTBUS  (peryJsTHBHBIC,
M03HaBaTENIbHbIE, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh WX HCHOJB30BAHUS B TO3HABATEILHOW W
COLIMAJIbHOW NPAKTHKE, FOTOBHOCTb K CAaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOU JEesATeNIbHOCTH,
OpraHu3aLu yueOHOTO COTPYJHHYECTBA c
MeJarornyeckuMu  pabOTHUKAMU U CBEPCTHHKAMH, K
YYaCTHIO B TOCTPOCHUH MHIMBHUAYaJIbHON 00pa30BaTEIbHOM

IpUMEpHI MPOSBICHUS 3aKOHA OOJIBLINX YMCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSIX

TPaeKTOpUH;

- OBJIAJICHUC HaBbIKaMU y‘I€6HO-HCCHGI[OBaTeJIBCKOI>'I,

MPOEKTHOM M COIMATILHON IEATEIIbHOCTH
OK 07. ConericTBoBaTh - HE TPUHUMATHh JEHUCTBUS, TPUHOCIIIME Bped - | -yMeTh ONEPUPOBATH MOHATHUSAMU: (YHKIMSA, HEMpephIBHAS
COXpaHEHUIO OKpY>Kalolllen cpee; GyHKIUS, TPOW3BOAHAS, IEPBOOOpa3Has,  OMpPEICICHHBIN

OKpY>KaloIleu cpeibl,

- YMETh IPOrHO3HPOBATh HEOJIArONPUATHBIE SKOJIOTHUYECKHE

HHTCrpajgl;, YMCTb HAXOJUTb [MPOU3BOAHLIC JJIICMCHTAPHBIX
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pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
MPUHITUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JECTBOBATH
B UpE3BbIYaHbBIX
CUTYaIUAX

OCIENCTBUS MPEAPUHUMAEMBIX JICNCTBHH,
MpeAOTBPAIIATh UX;
- paclUpuUTh  OMBIT  JEATEIBHOCTH  JKOJOTHYECKOH
HaHpaBHGHHOCTI/I;

- paspabaThiBaTh IUIaH PEIICHUS MPOOJEMBI C y4ETOM
aHaJIM3a UMCIOIIUXCA MATCPUAJIBHBIX W HEMATCPUAIBHBIX
pecypcos;

- OCYHICCTBJIATH HeHeHaHpaBHGHHBIﬁ IMMOUCK MCPCHOCA
CPEJIICTB U CIIOCOOOB IEHCTBHS B TPO(ECCHOHATILHYIO CPENY;
- YMCTb TCPCHOCUTL 3HAHWA B TIO3HABATCIIbBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEIBHOCTH;

- [IpeajiaraTb HOBBLIC IMPOCKTHI, OLICHUBATL UJCHU C MMO3ULIUA
HOBH3HBI, OPUTHHATBHOCTH, TIPAKTUIECKON 3HAYMMOCTH;

GbyHKIMI, UCHOIB3Ysl CIPAaBOYHBbIE MaTepHalibl, UCCIEIOBATh B
OPOCTEHIIMX CllyyasiX (PYHKIMM Ha MOHOTOHHOCTH, HAaXOIUTh
HauOOJbIINE W HAUMEHbIINWE 3HAYeHUS (QYHKUUN; CTPOUTH

rpadukd  MHOTOWICHOB €  MCIIOJB30BaHMEM  ammapara
MaTE€MaTU4YeCcKOro AaHajiu3a; IPUMEHSTh NPOU3BOJHYIO MpHU
pelleHnH  3aJa4  Ha  JIBWJKEHWE;  pelmarb  [paKkTUKO-

OPUCHTHUPOBAaHHBIE 3aJaud Ha HAWOONbIINE W HaUMCHBIIUE
3HAUEHUSl, HA HAXOXKACHHUE MTyTHU, CKOPOCTH U YCKOPEHUS;

- YMEThb ONEpPHpPOBATh MOHATHSMU: JIBUKCHHUE B TPOCTPAHCTBE,
noo0HbIe (PUTYPHI B MPOCTPAHCTBE; UCIOIH30BATh OTHOIIECHUE
TJIOMIAJeli TOBEPXHOCTEH W 00BEMOB IMOJOOHBIX (GUTYP NpH
pElIeHUH 33]1aY;

YMETh BBIYUCIISATH TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOII,

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM, BHOCUTh KOPPEKTHBBI B | IUIOIAAb, O0BEM, IUIOMIAJAb  IOBEPXHOCTH),  HCHOJIb3YA
JeSITeNbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIESIM | U3yYEHHbIE (POPMYJIBI U METOABI
IIK 2.5. Onpenenarp - OIIPEAEIIATh LN NEATEIbHOCTH, 3aaBaTh ITapaMeTpsbl U - yMeTb MOJEIUPOBATb pEANbHBIE CHUTYallUd Ha S3BIKE

HKOHOMHYECKYIO
3¢ (HEeKTUBHOCTH
MIPUMEHEHHUS YCTPONUCTB
ABTOMATUKH U METOJIOB HX
o0CITy>)KUBaHUS

KPUTEPUH UX JOCTHKEHUS,

- CIIOCOOHOCTDH ¥ TOTOBHOCTh K CAMOCTOSITETIbHOMY TTOUCKY
METOJIOB PEUICHUS MPAKTUYECKUX 33124, TIPUMEHEHHIO
Pa3NUYHBIX METOAOB TIO3HAHUS;

- aHAJTM3UPOBATH MTOTYYCHHBIC B XOZC PEIICHHS 3a1a4un
pe3yabTaThl, KPUTUYECKH OILICHUBATh UX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSX;

- JIeaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTh 32 PEUICHUE

MaTEMAaTHKH; COCTABIIATH BBIPAKEHUS, YPABHECHHUs, HEPABEHCTBA
U UX CHCTEMBI 110 YCIOBHUIO 3a/1auM, MCCIEA0BAaTh TOCTPOCHHbIE
MOJIENH C HCII0JIb30BaHNEM anmnapara anreOpsl,
UHTEPIIPETUPOBATH MOJTyYEHHBIN pe3yJbTarT; CTPOUTh
MaTEMAaTHYECKAE MOJIEIH C TIOMOIIBIO T€OMETPUYECKUX TTOHATUI
U BEJIMYMH, PEIIaTh CBSA3aHHBIE C HUMM NPAKTUYECKHE 3a/1ayM;
COCTaBIATh BEPOSATHOCTHYKD MOJENb W HHTEPIPETHUPOBATH
NIOJIyYEHHBIM  pe3yibTaT, pellaTh MPUKIAAHBIE  3aJa4u
CpPEICTBAMM  MAaTEMaTH4YECKOrO0 aHaJW3a, B TOM  4YHCIE
COLMAJIbHO- IKOHOMHYECKOT0 ¥ (PU3HUECKOT0 XapaKTepa
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1.3 Koum4ecTBO 4acoB Ha 0CBOeHUe padoyeil mporpaMMsbl y4eOHOM
AUCHUIJIMHBI
MaKCHUMAaJIbHas yyeOHas HArpy3ka ooydawmerocs — 308 yacos, B TOM umncJie:

o0s13aTe/IbHAA ayAMTOPHAA yueOHast Harpy3ka o0yuawouierocs - 308 yacos;
caMocTosiTeIbHAst padora odyuyaromerocs — 00 yacos.
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CTpykTypa u cogep:kaHue 0011e00pa3oBaTeIbHON TN CHUIINHBI

1.1. O0beM TUCUMIIIMHBI U BUAbI Y4e0HOI padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI JUCHUIIIMHBI 308

B T.4

OcCHOBHOE coJIep;KaHue 244

B T.4.:

TEOPETUUYECKOE 00yUCHHE 196

MPAKTUYECKUE 3aHATHUS 24

KOHTPOJIbHBIE pa0OTHI 24

IIpogeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHME (COAEPIKaHNE 56

IPUKIIAJTHOTO MOJYJIsSI)

B T.4.:

TEOPETUYECKOE 00yUEHUE -

PAKTUYECKUE 3aHATUS 56

IIpoMeskyTOYHAS aTTECTALUS

1 cemecmp —oughghepenyuposannwiii 3auem

2 cemecmp - 9K3aMeH 8
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE U CIUTIIMHbBI

HaumeHoBaHue pa3/ie/ioB U TeM Conepxanue yueOHOro Marepuaja (0CHOBHOe U Po¢ecCHOHAIBHO- Oo6bem | @opmupyembie
OPHEHTHPOBAHHOE), TA00PATOPHbIC H NPAKTUYECKHE 3AHATHS, NPUKJIATHON MOAYJIb | YacOB | KOMIETEHUHH
(Ipu HAJINYNH)
OcCHOBHOe co/Iep:KaHue
Pa3nea 1. IloBTOpenne Kypca 22
MATEMATHKA OCHOBHOM IIKOJIbI
Tema 1.1 Copneprxkanue yueOHOTo MaTepuaa
Ilenp ¥ 3a1a4M MaTEMaTUKU IpY | Ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTHKE B MPO(eCCHOHAIBHOM U B IIOBCETHEBHOU
OCBOEHUU CIELUAIBHOCTU JESTEIBHOCTH. 2
Tema 1.2 Copneprkanue yueOHOTo MaTepuaa
Uucna v BBIYUCIICHHUS. JleiicTBUS HAl TOJIOKUTENBHBIMU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
BripaxkeHnust 1 npeobpazoBaHus JECTHYHBIMH TPOOSMHU.
JevicTBust co cteneHsMu, GOPMYIIBI COKPAIIEHHOTO YMHOKCHUS 2
Tema 1.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe (Coep:KaHNe MPHUKJIATHOTO
['eomeTpus Ha MIOCKOCTH MOJYJIS)
Ilpakmuueckoe 3anamue No 1
Bunpl miockux Guryp u ux miomasns. [IpakTHKo-OpueHTHPOBaHHBIE 33]1a4H B Kypce OK 01, OK 02,
r€OMETPUHU Ha TJIOCKOCTH 2 OK 03, OK 04,
Tema 1.4 Coneprkanne yaeOHOro MaTepuasa OK 05, OK 06,
IIpoLeHTHBIE BEIYHCICHUS ITpocTele MPOLEHTEL, pa3Hble cOoco0b! UX BbluncIeHUs. CII0KHBIE IPOLIEHTHI 2 OK 07.
Ilpaxkmuueckoe 3anamue Ne2 [IK 2.5.
[IpolieHTHBIE BHIYUCICHUS 2
Tema 1.5 Copneprkanue yueOHOTo MaTepuaa
YpaBHEHHUs 1 HEpABEHCTBA Jluneiinble, KBagpaTHbIe, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUS 1 HEPABEHCTBA 2
Tema 1.6 Coneprxanue yueOHOTo MaTepuaa
CucreMbl ypaBHEHHUH U CriocoObI penieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsTie MmaTpuma 2x2 u 3x3,
HEPABCHCTB onpeaenuTenb Matpulbl. Meron [Maycca. CucteMbl HEMMHENHHBIX ypaBHEHUI. CHCTEMBbI
HEPABEHCTB 6
Tema.1.7 Coneprxanue yueOHOTo MaTepuaa
BxonHOHN KOHTPOIIB Brruucnenus u npeobpa3zoBanus. YpaBHEHHs U HEpaBeHCTBA. [ eoMeTpus Ha IIIOCKOCTH
Koumponvnas paboma Ne 1 2
Pasnea 2. [Ipsimble u 18 OK 01, OK 03,
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NJO0CKOCTH B ITPOCTPAHCTBE

OK 04, OK 07

Tema 2.1 Coneprkanne yaeOHOro MaTepuasa K 2.5.
OCHOBHBIE MIOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE OHATHS (TOUKA, IPsIMasi, JIOCKOCTh, IPOCTPAHCTBO).
CTEPEOMETPUHU. OcHoOBHBIE aKkCHOMBI cTepeoMeTpuu. lepecekaromuecs, mapamieabHbIe U
Pacnonoxxenue npsMsIx U cKpeuuBaronrecs npsimeie. [Ipu3Hak u cBONCTBA CKpelMBAOMIMXCS MPAMbIX. OCHOBHBIE
TIJIOCKOCTEH MIPOCTPAHCTBEHHBIC (DUTYPHI. 2
Tema 2.2 CopepxaHue yaeOHOTro MaTepuaa
[TapannenbHOCTh NPSIMBIX, [TapamnensHbie psiMast U TIOcKocTh. Onpeaenenne. [Ipuznak. CoiicTBa (¢
MPSAMOM U TJIOCKOCTH, nokazarenbcTBoM). [lapannensusie mnockoctu. Onpenenenue. [Ipusnak. CoiicTsa (C
IJTIOCKOCTEM JIOKa3aTeIbCTBOM). TeTpadip u ero 3yieMeHThl. [lapannenenunes u ero 3J1eMeHTHI.
CBolicTBa IPOTUBONOJIOKHBIX TpaHEH U quaroHanel napamuienenunena. Iloctpoenne
ceueHuil. Pemenue 3agauy. 4
Tema 2.3 CopepxaHue yaeOHOro Marepuaa
[lepneHauKyIspHOCTD NPSAMBIX, [lepnennukynspHsie npsimbie. [lapamiensHbie nTpsiMble, TEPIEHAUKYISIPHBIE K TUIOCKOCTH.
MPSAMOM U TJIOCKOCTH, [Ipu3Hak neprneHIuKyISIPHOCTH IPSMOM U IUIOCKOCTH. Jloka3zarenscTBO. [leprieHauKkynsap u
IJTIOCKOCTEM HaknoHHas. [leprnienaukymnsipHble I0cKkocTh. [Ipr3Hak nmeprneHIUuKYISIPHOCTH TIIIOCKOCTEMH.
JlokasarenbcTBo. PaccTosiHME B IPOCTPAHCTBE 2
Tema 2.4 CopepxaHue yaeOHOTro MaTepuala
Teopema o Tpex Teopema o0 Tpex nepHneHIUKYsApax. YToJl MEXAY NPSAMOUN U TIIOCKOCThIO. YTOJ MEXKIY
MEPIEHIUKYISIPAX MJIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
[TapamensHsle, MOJYJIsT)
MEPIEHIUKYIISIPHBIE, AKcHuoMBI cTepeoMeTpud. [lepneHIuKynsspHOCTb NMPSAMOM U IIIOCKOCTH, MapajlieIbHOCTb
CKPEILMBAOINE TIPSIMbIE JIBYX MPSMBIX, IEPIECHIUKYISPHBIX MJIOCKOCTH, MEPIEHIUKYISIPHOCTD IIIOCKOCTEMN
Ilpakmuueckoe 3anamue Ne 4, 5
[TapanienbHble, NePeHIUKYISPHBIC, CKPEIIUBAIOITUE TPSIMbIC 4
Tema 2.6 Coneprkanne yaeOHOro MaTepuasa
Pewmenue 3anau. Ipsimeie u Pacnionoxenue npsAMbIX U INIOCKOCTEN B IPOCTPaHCTBE. [lepneHiuKynsapHOCTb U
IIJIOCKOCTH B IPOCTPAHCTBE NapajuIeIbHOCTD MPSIMBIX U M1ockocTel. CKpelmuBaromuecs npsimbie
Koumponvnas paboma No2 2
Paznen 3. Koopaunarsl u 16
BEKTOPbI
Tewma 3.1 CopepxaHue yaeOHOro MaTepuaa OK 02, OK 03,
JlekapTOBBI KOOPIAUHATHI B JlekapTOBBI KOOPAMHATHI B IIpocTpadcTBe. [Ipocreiiinue 3aqaun B KOOpAMHATAX. OK 04, OK07
npocTpaHcTse. PaccTosHue Paccrosnue Mex 1y IByMsl TOUKaMH, KOOPAUHATBI CEPEANHBI OTPE3Ka MK 2.5.
MEXIYy JBYMSI TOUKaMHU.
KoopanHatel cepeInHbI 0Tpe3Ka 4
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Tema 3.2

Bexkrops! B mpocTpaHcTBE. YTOi
MEXy BekTopamu. CKaJIsipHOE
IIPOU3BEICHAE BEKTOPOB

CopepxaHue yaeOHOTro MaTepuala

Bexrtops! B mpocTpancTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA
yucio. Kommnanapusie BekTopsl. CKasipHOE TPOU3BeeHUE BEKTOPOB. Paznoxkenue
BEKTOpa [0 TPEM HEKOMILIaHAPHBIM BeKTopaM. KoopAuHaThl BEKTOpa, CKaIsIpHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKy BEKTOPaMH, YIOJl MEKIY NPSIMOU U
MJIOCKOCTBIO, YTOJ MEXKY TUIOCKOCTAMH. Y paBHEHUE MIIOCKOCTH. [ €OMETpUUYECKU CMBICIT

onpeneauTens 2x2 6
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
[IpakTHKO-OpUEHTUPOBAHHBIE MOIYJIs1)
3aJla4 Ha KOOPJMHATHON Ilpakmuueckoe 3anamue Ne 6
IJIOCKOCTH KoopaunaTtHas minockocTs. Beluncinenue paccTosHUM Ha MJIO0CKOCTH.
Ilpakmuueckoe 3anamue Ne 7
Brruncnenue miomazeil Ha niockocTy. KoanuecTBeHHbIE pacueThl 4
Tema 3.4 Coneprkanne yaeOHOro MaTepuasa
Pemenne 3anau. Koopaunartel 1 | JlekapTOBBI KOOPIUHATHI B IPOCTpaHCTBE. BekTophl B ipocTpancTBe. CloXEeHUE U
BEKTOPBI BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yuciio. KoMIsiaHapHbie BEKTOPBI.
CkansipHO€E MPOU3BEAECHNE BEKTOPOB. PaznokeHue BEKTopa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. [Ipocrelimme 3anaun B koopanHatax. KoopinHaTel BEKTOpa, pacCTOSTHUE MEXIY
TOYKaMH, KOOpJUHATBI CEPEANHBI OTPE3KA, CKATSIPHOE IIPOU3BEIEHUE BEKTOPOB B
KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJI MEXAY MPSIMOI U MIIOCKOCTHIO, YTOJI MEXY
IJIOCKOCTSIMU
Koumponvnas paboma Ne 3 2
Pa3nea 4. OcHoBBI 36
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
GyHkuun
Tema 4.1 Coneprkanne yaeOHOro MaTepuaa
Tpuronomerpuueckue GpyHkuuu | Paguanuas mepa yria. [IoBOpOT TOUKH BOKpYT Havana koopauHat. OmnpenescHue CuHyca, OK 01, OK 02,
IIPOU3BOJIBHOTO YIJIA, YUCIIA. KOCHHYCA, TAHT€HCA U KOTAHI€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHTE€HCA U KOTAHT'€HCca M0 OK 03, OK 04,
Pannannas u rpagycHas Mepa YETBEPTSAM. 3aBUCUMOCTb MEKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJTHOTO OK 05, OK 06,
yria Y TOTO K€ yTJia 4 OK 07
Tema 4.2 Coneprxanue yueOHOTo MaTepuaa [IK 2.5.
OcHoBHbIE TpUroHOMeTpUYecKue | TpuroHomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC U KOTAHTEHC YIJIOB X U — & .
ToxaecTBa. DopmyJibl DopmyJibl TPUBEACHUS
TIPUBEIECHUS 4
Tema 4.3 Coneprxanue yueOHOTo MaTepuaa
CuHyc, KOCUHYC, TaHT€HC CyMMBbI | CyMMa U pa3HOCTh CHHYCcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JJBOMHOTO 6
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U pa3HOCTHU ABYX yrioB. Cunyc u
KOCHHYC JABOMHOIO yIJIa.
®opMyJibl TOJOBUHHOTO yTJIa

yria. @opMyIibl TOJOBUHHOTO yriia. [IpeoOpa3oBanue cyMMbl TPUTOHOMETPHYECKUX
(GyHKUMHI B IpOU3BEICHHE U MPOU3BENICHHE B CYMMY. BhIpakeHne TPUrOHOMETPHUECKUX
GYHKIMA yepe3 TaHTeHC TIOJIOBUHHOTO aprymeHnTa. [IpeoOpa3zoBanue nmpocTermmx
TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
OyYHKIIUHU, UX CBOMCTBA.
CriocoOb1 3a1aHus PYHKITUU

Conepxanue yueOHOTO MaTepraia

OO6nacth onpeeeHrsl 1 MHOXKECTBO 3HaUeHU PyHKIui. YETHOCTh, HEYETHOCTD,
nepuoAndHOCTh pyHKImi. CriocoOsl 3a1aHust QyHKITUI

Tema 4.5
Tpuronomerpuueckue GyHKINH,
WX CBOMCTBA U TpaduKu

Coneprkannie yueOHOTO MaTepuaa

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUEHUI TPUTOHOMETpHUECKUX (QyHKIMN. YUETHOCTS,

HEUYETHOCTb, IEPUOJUYHOCTh TPUTOHOMETpHUecKkuX GyHKIuil. CBoiicTBa U rpaduku
byHKIMI y =cosx, y=sinx, y =1gx, y = clgx

Tema 4.6
[TpeoOpaszoBanue rpaduxos
TPUTOHOMETPHYECKUX (DYHKIUI

Coneprkanne yueOHOTO MaTepuaa

Cxatue M pacTshKeHHe TpaKOB TPUTOHOMETPUYECKHUX (DYHKIUH.

Ilpakmuueckoe 3anamue Ne 8
ITpeoOpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI

Tema 4.7 Onucanue
MPOM3BOACTBEHHBIX ITPOIECCOB C
MOMOIIBIO TPAapUKOB (YHKITHIA

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IePKaHHe (COepKaHNe PUKIATHOTO
MOJYJIS)

Ilpakmuueckoe 3anamue Ne 9, 10
Hcronp30BaHMe CBOWCTB TPUTOHOMETPHUUYECKUX (DYHKIIMH B MPO(EeCCHOHATBHBIX 3a/1a4ax

Tema 4.8 CopepxaHue yaeOHOTro Marepuaa

OO6patHnble TpuronoMmerpudeckue | O6parHbie TpUroHOMeTpruUeckue GyHkiuu. Mx cBoiicTBa u rpaduku
byHKIIHN

Tema 4.9 Coneprkanne yaeOHOro MaTepuaa

TpuronomeTpudeckue ypaBHEHHUs
Y HEPaBEHCTBA

VYpaBHeHHe cosx = a. YpaBHEHHUE Sinx = a . YpaBHEHUE 1gx = a, ctgx = a . Pemenue

TPUTOHOMETPUYECKUX ypaBHeHUI Tumnos: [IpocTeiime TpuronoMeTpuyeckrue ypaBHeHus,
CBOJISIIMECS K KBAJPATHBIM, pPelllaeMble Pa3JIeJICHUEM Ha MHOXKHUTEIIH, OJTHOPOJIHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeobpazoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITUI

Tema 4.10 CopepxaHue yaeOHOro MaTepuaa

Cucremel TpUroHOMETpUYECKUX | CUCTEMBI IPOCTEHIINX TPUTOHOMETPHYCCKHX YpaBHECHUH

YpaBHEHUU

Tema 4.11 Coneprkanne yaeOHOro MaTepuasia

Pemenue 3anau. OcHOBBI [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUN. PelieHre TpuroHoMeTpuaeckux

TPUTOHOMETPUHU. ypaBHEHU U HEPABEHCTB B TOM YHCJIE C HCIIOIb30BAaHNEM CBOMCTB () YHKITUH.

Tpuronomerpudeckue Gynkunn | Konmponwras paboma Ne 4

Paspean S. OK 02, OK 03,
KomniiekcHble unciia OK 04, OK07
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Tema 5.1 Copneprxanue yueOHOTro MaTepuaa [IK 2.5.
KomrmekcHbie uncna [TonsiTrie koMIIeKcHOTO yucia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ynciia. dopma 3amucu KOMILJIEKCHOTO Yuciia (TeoMeTpudeckas,
TPUTOHOMETPHUYECKas, anredpandeckas). ApupMeTHIecKue TeHCTBUS ¢ KOMIUIEKCHBIMH
YUCIIAMU 4
Tema 5.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
[TpuMeHeHne KOMIUIEKCHBIX MOJIYJIsT)
qucen Ilpakmuueckoe 3anamue Ne 12, 13
BrimonHeHue pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHcell. VMcmonp30BaHNe KOMILIEKCHBIX
yrcell B Tpo(ecCHOHANBHBIX 3aJjauax 4
Pa3nea 6. IIponsBognas 34
GyHKuum, ee npuMeHeHue
Tema 6.1 Copneprkanue yueOHOTo MaTepuaa
[ToHsiTHE TPON3BOIHOM. OrnpezesieHre YucIoBOM MOCIEA0BATEILHOCTH U CIOCOORI ¢ 3a1anusi. CBoWCTBa
@dopmyIbl U TpaBUia YHUCJIOBBIX TOCIe0BaTeNbHOCTEH. Onpeenenne npeaena nociae0BareIbHOCTH.
muddepeHmpoBaHus Brruucnenne npeneno mocneaoparenbHocTed. [Ipeaen GyHkimum Ha 6€CKOHEYHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenta. [lpupamenue pynkuuu. 3amaqm,
MPUBOJISIIME K MOHITHIO MPOU3BOAHOMN. OnipeiesieHne nNporu3BOHON. AJITOPUTM
OTBICKaHUs IPOU3BOJHOU 2
Tema 6.2 Coneprkanne yaeOHOro MaTepuasa
IIpousBoaHbie CyMMBI, pasHOCTH, | ®opmynsl quddepennnpoBanus. [Ipapuia quddepeHIHpOBaHMS
MIPOU3BE/ICHNUS], YaCTHOTO 4 OK 01, OK 02,
Tema 6.3 Coneprkanne yaeOHOro MaTepuasa OK 03, OK 04,
[IpousBogHbie Omnpenenenne cinoxHoi GyHKIUU. [Ipon3BogHASI TPUTOHOMETPUIECKHIX (DYHKITUH. OK 05, OK 06,
TPUTOHOMETpHUUECKUX (PYHKUMU. | [Tpou3BogHAS CIOKHON (QYHKIIUN OK 07
[TponsBoHas CIOXKHON (YHKITUN 4 K 2.5.
Tema 6.4 Coneprkanne yaeOHOro MaTepuasia
[TonsiTue HenpepbIBHOCTU [TonsiTue HenpepeiBHOCTH (HYyHKIMU. CBOMCTBA HENIPephIBHOCTU (HYHKITUU. CBS3h MEKIY
dbyHKEH. MeTo HHTEpBaJIOB HEIMPEPHIBHOCTHIO M TP PEPEHITUPYEMOCTHI0 PYHKITMU B TOUKE. AJITOPUTM PEIICHUS
HEPABEHCTB METOJIOM HHTEPBAJIOB 2
Tema 6.5 Coneprkanne yaeOHOro MaTepuasia
I'eomerpuueckuil ¥ pusndeckuit | ['eoMeTpUUECKH CMBICT IPOM3BOAHON (DYHKIMH — YTIIOBOH KOI(DPHUIIMCHT KacaTeIbHOU K
CMBICIT TTIPOU3BOTHOM rpaduky GyHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K Tpaduky QyHKIIUU. AIropuTm
COCTaBJICHUS YpaBHEHUS KacaTelbHOH K Tpaduky QyHKIUHN y = f (x) 4

Tema 6.6
dusnueckuii CMBICT
MPOU3BOJHOMN B

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUE (COAepPKAHUE TPUKIIATHOTO
MOJTYJIS)

Ilpakmuueckoe 3anamue No 14
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npodecCHOHABHBIX 3a7a4ax Ouznyeckuil (MEXaHUIECKHIA) CMBICI MPOU3BOHON — MTHOBEHHAsI CKOPOCTh B MOMEHT 2
Bpemenn t: v = S'(¢)
Tema 6.7 CopepxaHne yaeOHOTro MaTepuaa
MomnortonHocTh (yHknun. Toukn | Bo3pacranus u yObiBaHUsI QYHKIIMH, COOTBETCTBUE BO3PACTAHUS U YObIBAaHHS HYHKITUH
JKCTpEMyMa 3HaKy pon3BoHOM. [IoHATHE TPOU3BOIHOM BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA
BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKITMU Ha OTpe3Ke. 3aauu Ha
MaKCUMYM M MUHUMYM. [IOHSTHE aCUMIITOTHI, CIOCOOBI UX ONPENEIeHUs. AJITOPUTM
rccienoBanus GYHKIIUHA U TIOCTPOCHHUS €€ rpaduka ¢ MOMOIIbIO TPou3BOAHOM. [[poOHO-
JTUHeHHas! PYHKITUS 4
Tema 6.8 CopepxaHue yaeOHOTro MaTepuaa
UccnenoBanue GyHKINH 1 HccnenoBanune GyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHHE TparKoB
MOCTPOCHHE TPaPUKOB 4
Tema 6.9 Coneprkanne yaeOHOro MaTepuasa
HauGonbiiee u HanMeHbIIee Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HaUeHUS QYHKITHI, TOCTpOeHHE rpauKoB
3HaYeHUE PYHKIHNH MHOTOYJICHOB C MCIOJIb30BaHUEM allapaTa MaTeMaTHYEeCKOr0 aHAIN3a 2
Tema 6.10 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHNe NPHUKJIATHOTO
Haxoxnenne onmrTuMajabHOTO MOJYJIS)
pe3yJibTaTta ¢ OMOIIBIO Hauboupiiee u HanMeHblee 3HaYeHUE (DYHKIIUN
IPOU3BOHO B IPAKTHYECKUX Ilpakmuueckoe 3anamue Ne 15, 16
3ajgaqax HaxoxneHue onTuManbHOTO pe3yJibTara ¢ IOMOILBIO IIPOU3BOJHON B IIPAKTUYECKUX
3agadax 4
Tema 6.11 CopepxaHue yaeOHOro MaTepuaa
Pemenue 3anau. [IponsBonHas ®opmyiel 1 npaBuita auddepennuposanus. MecnenoBanue pyHKIUN ¢ TOMOIIBIO
¢byHKINH, €e TPUMEHEHNE npousBogHoN. Hanbonbiee u HanMeHbliee 3HaueHue QyHKIMI
Koumponvnas paboma Ne 5 2
Pazgen 7. MHOTOrpaHHUKH U 44
TeJIa BpalleHus!
Tema 7.1 Coneprkanne yaeOHOro MaTepuaa
Bepuunsl, pedpa, rpanu [Tonarue mHOTOrpanHuKa. Ero anemMeHTsl: BepmuHsbl, pedpa, rpanu. uaronans. CedeHue. OK 01. OK 02
MHOTOTpaHHUKA Boinykiible 1 HEBBITYKJIBIE MHOTOTPAHHUKHI 2 OK 03’ OK 0 4’
Tema 7.2 CopepxaHue yaeOHOro MaTepuaa OK 0 5’ OK 0 6,
ITpu3sma, ee cocTaBiAOIINE, [onsarue npusmel. Ee ocHoBanus u 00koBble rpanu. Beicota npusmsl. [Ipsmas u OI’< 07 ’
ceuenue. IIpsmas v mpaBuiabHas | HakioHHas mpu3Ma. [IpaBunpHas npusma. Ee ceuenue 0K 2.5
MIPU3MBI 2 h
Tema 7.3. Coneprkanne yaeOHOro MaTepuasia
[Tapannenenunen, kyo. Cedenue | [Napasienemnures, CBOWCTBA MPSIMOYTOIBHOTO Mapauienenunena, kyo. Ceuenue Kyoa,
KyOa, mapasuienenurneaa napajuiesenunena 2
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Tema 7.4

IInpamua, ee cocTaBirONINeE,
ceuenue. [IpaBunpHas nupamuma.
YceueHHas nupamuaa

Conepxanue yueOHOrO MaTepuaia

ITupamuga u ee snementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas
nupamua

Tema 7.5
BokoBast 1 ojtHast TOBEPXHOCTh
IIPU3MBI, TUPAMUIbI

Conepxanue yueOHOTO MaTepraia

[Tnomaas 6OKOBOM ¥ MOJHOM MOBEPXHOCTH MPU3MBI, THPAMU/IBI

Tema 7.6
Cummerpus B Kyoe,
napaJulesenuresie, IpusMe,

Coneprkannie yueOHOTO MaTepuraa

CuMMeTpusi OTHOCUTEIBHO TOYKH, IPSIMOIL, TutockocTu. CuMMeTpus B Ky0e,
napaJuleJenumneie, NpusMe, IupamMmuie

MUpaMHJIe
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO
IIpumepsl cuMMmeTpuii B MOJYJIsT)
npodeccun CuMMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18

Cummetpus B mpodeccrun
Tema 7.8 CopepxaHue yaeOHOTro MaTepuaa

[IpaBuiIbHBIE MHOTOTPAaHHUKH, X
CBOMCTBA

ITonsarue MMpaBUJILHOTO MHOTOT'paHHHKA. CsoiicTBa IMMPpaBUJIbBHBIX MHOTOT'PAaHHUKOB

Tema 7.9
[MunuHIp, ero COCTaBIAIOIIKE.
Cedenue nuiIMHIpa

Coneprkanne yueOHOTO MaTepraa

Humuaap u ero snemenThl. CedeHue MWIHHpA (TTapauieIbHOe OCHOBAHUIO U OCH).
PazBeprka nmnmeapa

Tema 7.10
Komnyec, ero cocrasistoniue.
CedeHue KOHyca

Konyc u ero snementsl. CeveHnune KoHyca (MapajuieIbHOEe OCHOBAHUIO U MPOXOJISINEE Yyepes
BEpINMHY), KOHUYECKHe ceueHus. Pa3BepTka mummHapa

Tema 7.11
VYceuennsiit konyc. CeueHue
YCEYEHHOr0 KOHYyca

Conepkanue yueOHOTO MaTepraia

VYceuennsiit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOr0 KOHyca

Tema 7.12
[ap u cdhepa, ux ceueHust

Coneprkannie yueOHOTO MaTepuaa

Hlap u cepa. Bzanmuoe pacnonoxenue cepsl u miockocti. Cedenue mapa, cepsl

Tema 7.13

IToustue 06 00BEME TENA.
OtHoI1reHre 00BEMOB TOJ00HBIX
TCJI

Coneprkanne yueOHOTO MaTepuaa

[Tonsitue 06 o6beme Tena. O0beM Kyda U MPSAMOYTOILHOTO Napayenenuneaa. Oobem
OpU3MbI U IMHApa. OTHOIIEHHE 00beMOB MOI00HBIX Tel. ['eoMeTpruecKuii cMbICT
onpeaenuTens 3-ro nopsiaKa

Tema 7.14
O0BEMBI U IUIOLIAIA
IMOBEPXHOCTEN Tell

Conepxanue yueOHOTO MaTepraia

O06nembl mupaMuibl 1 KOHyca. O0beM mrapa. [1nomany moBepXHOCTEH TET
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Ilpakmuueckoe 3anamue Ne 19
[Inomaay moBepxHOCTE MHOIOTPAaHHUKOB U TEJI BPALLICHUS
Ilpakmuueckoe 3anamue Ne 20

OO6BbeMBbl MHOTOI'PAaHHHUKOB U T€JI BpaIlleHUs 4
Tema 7.16 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe (Coep:KaHNe NPUKJIATHOTO
I'eomeTprueckne KOMOMHALIUY HA | MOXYJIsI)
IIPaKTUKE Ilpakmuueckoe 3auamue Ne 21, 22
Hcnonp3oBaHrne KOMOMHAMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
OPUEHTUPOBOYHBIX 33Ja4ax 4
Tema 7.17 Pemenue 3a1ay. Coneprkanne yaeOHOro MaTepuaa
MHoOrorpaHHuKu 4 Teia OO6BeMBbl 1 MJIOUTAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BPAIICHUS
BpallleHUs Koumponwvnasa paboma Ne 6 2
Pa3nea 8. IlepBooOpasnas 14
GyHkuum, ee npuMeHeHue
Tema 8.1 Coneprkanne yaeOHOro MaTepuasa
ITepBooOpazHas GyHKIUU. 3aaya 0 BOCCTAHOBJIEHUH 3aKOHA JBUKEHMSI 110 U3BECTHOU ckopocTu. [lonsaTue
[IpaBuiia HaXOXKACHUS uHTerpupoBanus. O3HaKOMIIEHHE C TIOHATHEM UHTerpajia 1 mepBooOpa3Hoii U ee
NepBOOOPAZHBIX IIPOM3BOIHOM, BBIYHCIICHUE TIEpBOOOpa3HOi /it fanHou ¢yHkumu. Tabnuna Gpopmyn ams
HaXO0JKJICHUS MepBO0Opa3HbIX. M3ydeHne npaBuiia BEIYUCICHHUS IEPBOOOPA3HON 2
Tema 8.2 CopepxaHue yaeOHOro MaTepuaa
[Inomanb KpUBOIUHEHHOMN 3amauu, MPUBOIAIINE K TOHSATHUIO OMPEEIEHHOTO HHTErpaja — O BBIUUCICHHUH IO
Ttpanenuu. Popmyna HeroToHa- KPUBOJIMHEWHOW TpaIlelnu, O NEPEMEMIEHUH TOUKH. [oHsATHE ONpeIeIEeHHOro HHTErpaa.
Jleitbuuia ['eomeTprueckuii 1 GU3NUECKUIl CMBICI onpezesieHHoro uurerpaia. ®opmyna Herorona- OK 01, OK 02,
Jleiibuunma 2 OK 03, OK 04,
Tema 8.3 Coneprkanne yaeOHOro MaTepuasia OK 05, OK 06,
Heonpenenenuslii u [ToHsATHE HEONIPEAENEHHOTO MHTErPaia OK 07
ONpEJIEICHHBIN HHTETPaIbl 2 [IK 2.5.
Tema 8.4 CopepxaHne yaeOHOTro MaTepuaa
[TonsiTre 06 onpeneneHHOM ['eomeTpuyeckuii CMBICH OMPEIEICHHOT0 HHTerpaia
MHTErpae Kak IIomaan
KPUBOJIMHEWHOW Tparenuu 2
Tema 8.5 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe (Coep:KkaHNe NPUKJIATHOTO
OrnpenenieHHbIN UHTErPall B MOJTYJIS)
KUA3HU ['eomeTpuyeckuii cMbICH onpeeneHHoro narerpaita. @opmyna Hetorona-Jleitoaua.
Pemienue 3a1a4 Ha MPUMEHEHNE HHTETPpaia sl BHIYUCICHUS (PU3NUECKUX BEJTMUUH U
TJI0IIAIe 1
Ilpakmuueckoe 3anamue No 23, 24 4
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OnpeneneHHbI MHTETPAJl IPY PEIICHUH NPUKIAAHBIX 3a/1a4

Tema 8.6
Pemenwue 3anau. [TepBooOpazHas

Coneprkannie yueOHOTO MaTepuaa

IlepBooOpasnas ¢pynkumu. [IpaBuia HaxoxaeHus nepBoodpasHeix. Ee mpumenenue

(QyHKIMH, €€ TIPUMEHEHHE Konmponvnas paboma Ne 7 2
Pazgen 9. 14 OK 01, OK 02,
Crenenn u kopHu. CTeneHHas OK 03, OK 04,
dyHKUHA OK 05, OK 07
Tema 9.1 Coneprkanne yaeOHOro MaTepuasa
CTGIIGHHa’I dyHKiws, ee IToHsTHE KOPHSI N-Oi CTENCHU M3 JCHCTBUTENBHOTO Uncia. OYHKIMHA y = 4/x ux cBoiicTBa
CBOMCTEA u rpaduku. CBOMCTBA KOPHS N-0i CTETICHU 2
Tema 9.2 CopepxaHue yaeOHOro Marepuaa
[IpeoOpazoBanme BeIpaKEHUH C [IpeoOpazoBanre upparmoOHaIbHBIX BEIPAKCHUM
KOPHSIMHU N-OM CTENEHU 2
Tema 9.3 Coneprkanne yaeOHOro MaTepuaa
CBolicTBa CTENEHHU C [TonsiTHE cTeneHu ¢ M00BIM paloOHATBHBIM TTOKa3aTeneM. CTeneHHbie QYHKINU, UX
paloOHAIBHBIM U CBOIcTBa U rpaduKu
JIEHCTBUTENILHBIM MTOKA3aTeIISIMU 2
Tema 9.4 Coneprkanne yaeOHOro MaTepuasa
Pewrenne nppanoHaIbHbIX PaBHOCWIIBHOCTB HPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB. METObl X PELICHHUS.
YpPaBHEHUU U HEPABEHCTB Pemenre nppanioHaNbHBIX YpaBHEHUH U HEPABEHCTB 4
Ilpakmuueckoe 3anamue Ne 25
Pelnienue nppanyoHaabHbIX YPABHEHHUI M HEPABEHCTB 2
Tema 9.5 Coneprkanne yaeOHOro MaTepuaa
Crenenu u kopHu. CTeneHHas Omnpenenenue crenHoi GpyHkuuu. Mcrnonb30Banue ee CBOMCTB MPH PELICHUH YpaBHEHUN U
byHKIHS HEPaBEHCTB
Koumponvnas paboma Ne 8 2
Pazpen 10. 14
IlokazaTenbHast GQyHKUHA
Tema 10.1 Coneprkanne yaeOHOro MaTepuaa
[TokazarenpHas QyHKIHS, €€ Crenens ¢ MPOU3BOJIbHBIM JAEUCTBUTEIBHBIM MOKa3arenaeM. OnpeneneHue noka3aTesibHOU OK 01, OK 02,
CBOMCTBA GbyHKIIMH, €e CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTeIbHOU (PYHKITUH. OK 03, OK 04,
Penienune nokaszarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPaUIECKUM METOI0M 4 OK 05, OK 07

Tema 10.2
Penrenue nmokasaTeabHBIX
YPaBHEHUI U HEPABEHCTB

Conepxanue yueOHOTO MaTepraia

Penienue noka3arenbHbIX YPaBHEHUH METOJIOM YpaBHUBAHUSI MOKa3aTeIeH, METOI0M
HOBOU MEPEMEHHOH, PYHKIIMOHAIBHO-TpadUIecKuM MeToI0M. PerieHue moka3aTenbHbIX
HEPaBEHCTB
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Ilpakmuueckoe 3anamue N 26, 27
Pemenue nokaszarenbHbIX YpaBHEHUN U HEPABEHCTB

Tema 10.3 CopepxaHue yaeOHOro MaTepuaa
Cucremsl TOKa3aTENbHBIX Pemenue cuctem nokasaTelbHbIX YpaBHEHUN
YPaBHEHUU 4
Tema 10.4 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3anay. [lokasarenpHas | PemeHue moka3aTeNbHBIX YPaBHEHUN METOJIOM YPaBHUBAHUS IMOKA3aTeNel 1 METOI0M
byHKIHS BBEJICHUSI HOBOM NIEPEMEHHOM. Penenne nokasaTebHbIX HEPABEHCTB
Koumponvnas paboma Ne 9 2
Paszgea 11. Jlorapudmmbl. 26
Jlorapudmunueckasn
byHkuus
Tema 11.1 Coneprxanue yueOHOTo MaTepuaa
Jlorapudm uucna. Jlorapudwm yucna. JlecaTHYHBIA U HATYPATBHBINA JOTapru (MBI, YUCIIO €
JlecATUYHBINM U HATYPAJIbHBIN
JorapudMbl, YUCIIO € 4
Tema 11.2 Coneprkanne yaeOHOro MaTepuasa
CaoiicTBa JiorapumMoB. CsoticTsa norapudmoB. Omeparust JJorapuhMUpPOBaHUS.
Onepanus gorapuGMupoBaHus 4
Tema 11.3 CopepxaHue yaeOHOro Marepuaa
Jlorapupmuueckas pynkuus, ee | Jlorapudpmuueckast QyHKIUS U €€ CBOMCTBA 2
CBOJCTBA OK 01, OK 02,
Tema 11.4 Coneprkanne yaeOHOro MaTepuaa (())II<< (())?;’ (())II<< (();;’
Pemenue norapupmMudeckux [onsarue norapupmudeckoro ypaBueHus. Oneparus moTeHIMPOBaHUs. Tpyu OCHOBHBIX HK’2 5
YpaBHEHUI U HEPABEHCTB METO/1a peIeHus JorapuMUIECKUX YpaBHEHHH: () YHKIIMOHATEHO-TPa)UUECKHI, METOT e
NOTEHIIMPOBAHUS, METOJI BBEICHUSI HOBOM NepeMeHHOH. JlorapudmMuyeckiue HepaBeHCTBa 6
Ilpakmuueckoe 3anamue Ne 28
Pemienue norapuMuieckux ypaBHEHHI U HEPAaBEHCTB 2
Tema 11.5 Coneprkanne yaeOHOro MaTepuasa
Cuctemsbl orapupMUIECKuX ANTOPUTM pelIeHUs] CUCTEMBI ypaBHEHUI. PaBHOCHIIBHOCTE JIOTapu(MUIECKUX YpaBHEHUN
ypaBHEHUI U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Jlorapudmsl B ipupojae u MOJYJIsT)
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
[Tpumenenwne norapudma. Jlorapudmudeckas cnupansd B npupoze. Ee marematuueckue
CBOMCTBA 4
Tema 11.7 CopepxaHue yaeOHOro MaTepuaa 2
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Pemenus 3anay. Jlorapugmel.
Jlorapudmuueckas GyHKIUsA

Jlorapudmuueckas pyHkuus. Penenne npocreimmx gorapupmMuUIecKuxX ypaBHeHUN

Koumponvnas paboma Ne 10

Pasznen 12. 10
MHo:xecTBa. DJIeMEHThI TEOPUU
rpagos
Tema 12.1 Coneprkanne yaeOHOro MaTepuasa
MHoxecTBa [TonsTne muoxectBa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU 2
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Onepanuy ¢ MHOXKECTBAMHU MOIYJIs1) OK 01, OK 02,
Ilpakmuueckoe 3auamue N 31 OK 03, OK 04,
Onepanus ¢ MHOKeCTBaMU. Pelienne npukiagHbIx 3a1a4y 2 OK 05, OK 07
Tema 12.3 Coneprxanue yueOHOTo MaTepuaa [IK 2.5.
I'padmr [Tonsitue rpada. Cesa3ubIii rpad, AepeBo, ITUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckaa paboma Ne 32
Crnioco6nI 3a1anms TpadoB. 2
Tema 12.4 Coneprxanue yueOHOTo MaTepuaa
Pemenue 3agady. MHOkecTBa. Omnepanus ¢ MHOKecTBaMH. ONIMCAaHUE PeAIbHBIX CUTYAIMH ¢ TOMOIIBI0 MHOMXKECTB.
I'padsl 1 X puMeHeHNE [Tpumenenne rpadoB K pelIeHHIO 3a/1a4
Konmponvnas paboma Ne 11 2
Pa3nen 13. 24
JJleMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHUU
BEPOSATHOCTEM
Tema 13.1 Coneprkanne yaeOHOro MaTepuasa 4
OCHOBHBIE MIOHATHUS [lepecTaHoBKH, pa3MEIIEHUs, COUETAHUSI.
KOMOWHATOPUKH
Tema 13.2 CopepxaHue yaeOHOro MaTepuaa 4 OK 01, OK 02,
CoObiTHE, BepoATHOCTb COOBITHS. | COBMECTHBIC U HECOBMECTHBIC COOBITHSA. T€OPEMBI O BEPOSITHOCTH CYyMMBI COOBITHH. OK 03, OK 04,
CnoxxeHre 1 yMHOXEHHUE YcnoBHAs BEpOSATHOCTh. 3aBUCUMbBIC U HE3aBUCHUMBIEC COOBITHS. TeopeMbl BEpOSITHOCTH OK 05, OK 07
BEPOATHOCTEM MIPOM3BENICHUS COOBITHIA. IIK 2.5.
Tema 13.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe (Coep:KaHNe MPUKJIATHOTO
BeposiTHOCTE B MOJ1YJIfA)
npo¢eCCHOHATBHBIX 3aauax OTHOCHTEBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
omnpezeneHue BeposiTHocTU. O1ieHKa BEPOSTHOCTH COOBITHS
Ilpakmuueckoe 3anamue Ne 33, 34
BepostHocTh B mpodeccoHaIbHBIX 3a7a4ax 4
Tema 13.4 Coneprxanue yueOHOTo MaTepuaa 4
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JluckperHas ciay4aiHas
BEJIMYMHA, 3aKOH €€

Bunel cinyuaiineix BenuuuH. OnpeaeneHue TUCKPEeTHON CilyqaiiHON BEIMUYNHBL. 3aKOH
pacnpeneneHuss JUCKPETHOM CIIy4YaliHOW BEIWYUHBI. Ee 4iCIIOBbIE XapaKTEPUCTUKU

pacnpezeneHus
Tema 13.5 Coneprkanne yaeOHOro MaTepuaa 2
3azayn MaTeMaTu4ecKon Bapuanuonssiii pan. Ilonuron yactor u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKN
CTaTUCTUKU psina HaOMI0AaeMbIX JTaHHBIX
KoMOuHMpoBaHHOE 3aHsTHE
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Cocrasienne TadIuI u MOIYJIs1)
yarpamMm Ha IMpakTHKe [TepBuunas 00paboTKa CTAaTUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpencraBieHUe.
HaxoxxeHne cpeJHIX XapaKTepUCTUK, HAOII0IaeMbIX TAaHHBIX
Ilpakmuueckoe 3anamue Ne 35, 36
CocrapieHue TaOIMIl U TMarpaMM Ipu pelIeHnH NPUKIaJHBIX 3a/1a4 4
Tewma 13.7 CopepxaHue yaeOHOTro MaTepuaa
Pemenue 3agad. DnemMeHTHI DneMeHThl KoMOnHaTOpuKu. CoOBITHE, BEPOSITHOCTH COOBITHS. CI0’)KEHNE U YMHOKECHHE
KOMOWHATOPUKH, CTATUCTHKH U BEPOSITHOCTEH 2
TEOPUHU BEPOATHOCTEH Koumponwvnasa paboma Ne 12
Paznen 14. 20
YpaBHeHHs] 1 HEPABEHCTBA
Tema 14.1 Copneprxanue yueOHOTo MaTepuaa 2
PaBHOCHUIIBHOCTH ypaBHEHUM U PaBHOCHMIIBHOCTH ypaBHEHUM 1 HEpaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI
HEPABEHCTB. PaBHOCHIIBHBIX TEpeX0/laX B ypaBHEHUAX U HepaBeHCTBaxX. OOIIKEe METOIbI PELICHHS
OO011ue MeToIbl pereHus YpaBHEHHUM: MIEPEX0/1 OT paBEHCTBA (PYHKIIMI K paBEHCTBY apr'yMEHTOB JIJIs MOHOTOHHBIX
(GyHKUINH, METOJT pa3iOKEeHHUS HA MHOXKUTEIN, METO/] BBEICHUS HOBOM MEPEMEHHOM,
GyHKIMOHATBLHO-TPAQUUECKUA METO]T
Tema 14.2 Coneprxanue yueOHOTo MaTepuaa 2 OK 01. OK 02
I'padguueckuii MeTos pereHus OO011re MeTOIbI peIIeHUs] HEPaBEeHCTB: MEPeX0 ] OT CPABHEHUS 3HAUCHUHN (PyHKITHI K OK 03’ OK 0 4’
YpaBHEHMI, HEPABEHCTB CPaBHEHMIO 3HAUEHUN apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIMIA, METO]l HHTEPBAJIOB, OK 0 5’ OK 0 6’
bynkunonanbHO-Tpaduueckuit Meto. ['paduueckuit MeTon pelieHus ypaBHEeHUN U OI’< 07 ’
HEPABEHCTB K 2.5.
Tewma 14.3 CopepxaHue yaeOHOro MaTepuaa 4
YpaBHEHUS 1 HEPABEHCTBA C Onpenenennie moayis. Packpeitue Moayss o onpenenenuto. [Ipocreiiire ypaBHEHUS U
MOJZyJIEM HEPABEHCTBA ¢ MoayJieM. IIprMeHeHne paBHOCUIIBHBIX NIEPEXOA0B B ONPEACIEHHBIX THIIAX
ypaBHEHU U HEPABEHCTB C MOJYJIEM
Tema 14.4 Copneprxkanue yueOHOTo MaTepuaa 2

YpaBHEHUS 1 HEPABEHCTBA C
rapaMeTpoM

3HaKOMCTBO ¢ nmapaMmeTpoM. [Ipocreiiiirie ypaBHEHHS] U1 HEPABEHCTBA € MAPAMETPOM
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Tema 14.5
CocraBieHue u penieHue
po¢eCCHOHAIBHBIX 3a]1a4 C

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJEeP:KaHUE (COAePKAHUE TPUKIIATHOTO
MOYJIsT)

IIpakTuyeckne 3ansitus Ne 37, 38, 39

MOMOIIIbIO YPAaBHEHHI Pemenne TekcTOBBIX 3a7a4 MPOGEeCCHOHATBLHOTO COJICPKAHUS 6

Tema 14.6 IIpakTyeckoe 3ansaTHEe Ne 40

Pemenue 3agau. YpaBHeHus u OO01re METOTbI pellieHUsT YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C

HEPaBEHCTBA napameTpamu 2
Urorosoe 3ansitue. [loBTopenune nzydyeHHbix TeM. [loIroToBka K SJKk3aMeHy 2

IIpomexyTounas arrecranus (JK3aMeH) 8

Bcero: \ 308
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3. YcaoBus peaju3anuy NporpaMmal 001meo0pa3oBaTebHOH JUCHUINIIMHBI

3.1. Jlast peasM3anuu NporpaMMbl JUCHHUILUIMHBI PEAYyCMOTPEHBI CJIeayIolue
crenuaJbHble MOMeIeHHs:

Peanuzaryst mporpaMMbl AUCIUTIIMHBI TpeOyeT Haluuus y4eOHOTO KabrHeTa
MaTeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCa/I0YHBIE MECTa MO0 KOJIMYECTBY 00YUaIOIINXCS;

- pabouee MecTo mpernoaBaTes;

- KOMIUIEKT Y4eOHO-HAaTJISIIHBIX TOCOOMIA;

- 3aIaHUS 111 KOHTPOJIBHBIX PadoT;

- npo¢eCCUOHAIBHO OPUCHTUPOBAHHBIC 33 JaHUS;

- MaTepuasbl SK3aMeHa.

TexHuyeckue cpeacTBa 00y4eHust:

- IePCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MIPOTPAMMHBIM 00€CTICUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UndpopMaunoHHoe od0ecneyeHne o0yueHust
3.2.1. OcHOBHBbIE IEYATHbIE U JIEKTPOHHbIC U3AHUS

1. Anumog III.A. MaTtemaruka: airedpa U Hauajga MaTeMaTHYECKOro aHaIu3a,
reoMmeTpusi. Anrebpa u Hayana matematudeckoro ananmsa 10-11 kmacce. YueOHUK.
bazoBsiit u yrinyonennsiii ypoess./I1.A. Anumos, FO.M. Konsirun, M.B. Tkauea
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacsan JI.C. MaremaTtuka: anreOpa M Hayajga MAaTeMaTHYE€CKOTO
aHanusa, reomerpusi. 'eomerpus.10-11 kinacc. YueOnuk. ba3oBslii u yriryOiIeHHbBIN
ypoBenb/ JI.C. Artanacsn, B.®. byrysos, C.b. Kamomuer u ap. — Mockaa:
[Ipocsemenne, 2021.-287c¢.

JlonoJiHuTeIbHAS YUeOHasi JuTepaTypa:
1. boromonoB H.B. Marematuka. AnreOpa m Hadama aHanm3a. ba3oBbrid
ypoBeHb: 10—I11 xmaccel: y4eOHWK IS CpeaHero oO0Imero oOpa3oBaHUs/

H.B. boromosnio. -  MockBa:  M3marensctBo  FOpaiit, 2023.-  24lc. -
(ObmeobpazoBatenbubiii  1uki). -  ISBN 978-5-534-16084-0. - Tekcrt:
AIIEKTPOHHBII// Oo6pazoBaTenbHas matgpopma Opaiit - URL:

https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eomerpus. bazobiii ypoenb: 10-11 kmaccer:
yaeOHUK I cpeaHero o6Omero oOpaszoBanus/ B.A.T'yceB, W.b. Koxyxos,
A.A. Ilpokodrwes. - 2-¢ u3a., ucnp. U nom. - MockBa: MzmarensctBo FOpaiiT,
2023.- 28lc.- (O6meobpa3zoBatenbHbii 1uki). - ISBN 978-5-534-16085-7. -
TekcT: anextponHbiii// OOpazoBarenbHas minatdopma IOpaiit [caiit]. - URL:
https://urait.ru/bcode/530392
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4. KOHTpOJIb M OLIeHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHO

TUCIHUNIMHBI
KoHTposib 1 oneHKa pe3yJabTaTOB OCBOEHHS 0011e00pa30BaTeIbHON AUCIUIITMHBI
pacKpbIBAIOTCSl  4Yepe3 JIMCUUIUIMHAPHBIE pe3yJbTaThl, HaINpaBJIEHHbIE Ha

dbopmupoBaHue OOMMX M MPODHECCHOHATBHBIX KOMIETEHIIUA IO pasjaeiiaMm u
TEMaM COJIepKaHus y4eOHOTO MaTepuaia.

OO0mas/ Paznen/Tema THIT OLIEHOYHBIX
npodeccuoHaIbHAs MEPOTIPUATHIA
KOMIICTCHIIHS

OK 01. Beibupats P1, Tems 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 TectupoBanue

criocoObl pemenus 3axayd | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 T1-o/c, 2.6 | YcTHBII onpoc

npodeCCHOHATBHON P 3, Temnr 3.1, 3.2, 3.3 II-0/c, 3.4 MareMmaTu4yeCcKHit

JIeITEIbHOCTH P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT

MIPUMEHUTEIBHO K IT-o/c, 4.8,4.9,4.10,4.11 NunuBunyanbHas

paznuuHbM KOHTekcTam | P 5, Temsr 5.1, 5.2 T1-o/c CaMOCTOsITEJIbHAs
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabota
6.7,6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temm7.1,72,73,74,7.5,7.6,7.7, pe3yJbTaToOB

II-o/c, 7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX

P 8, Temmur 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 | pabor

P9, Tems1 9.1,9.2,9.3,94,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 104 WHIMBUIyaJIbHBIX

P11, Temer 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KonrponsHas pabora

P12, Temur 12.1, 12.2 I1-0/c, 12.3, 12.4 Brimonaenue

P 13, Temsr 13.1, 13.2, 13.3 I1-0/c, 13.4, 9K3aMEHaIIMOHHBIX

13.5, 13.6 I1-o/c 3aaHui

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 02. Ucnonwn3oBath P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
coBpemeHHbIe cpeactBa | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 | YcTHBII omipoc
MOMCKa, aHalIN3a U P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTH4eCKU
WHTEpIpETALNU P4, Temr14.1,42,43,44,45,46,4.7 JUKTaHT
uH(popManuu, 1 I1-o0/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
nH(pOpMaIMOHHBIE P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSATEIIbHAS
TEXHOJIOTHH JIJIs P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabora
BBITTOJTHECHHSA 33129 6.7,6.8,6.9, 6.10 II-o/c, 6.11 [IpencraBnenue
npodecCHOHABLHOM P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, pe3yIabTaTOB
eITEIbHOCTH IT-o/c, 7.8,7.9,7.10,7.11,7.12, 7.13, 7.14, | npakTru4eckux padoT

7.15,7.16 I1-o/c, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 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 11.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-o0/c, 12.3, 12.4

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

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

3amuTa TBOPUYECKUX
pabor

3amura
MHIUBUAYAIbHBIX
MIPOEKTOB
KontponbHas padora
Brimonnenue
HK3aMEHAIIMOHHBIX
3aaHuil
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o/c, 14.6

OK 03. IlmanupoBats u
peaTn30BBIBATH
cOoOCTBEHHOE
poQeCCHOHAIBHOE 1
JUYHOCTHOE Pa3BUTHE,
PeINPUHIMATEIbCKYIO
NEeSTEILHOCTh B
npodecCHOHATbHON
cdepe, UCTIONB30BAThH
3HaHMS 110 (PUHAHCOBOM
IrPaMOTHOCTH B

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6
P2, Temnr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1, 5.2 IT-o/c

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c,
6.7, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,
I1-o/c, 7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

TectupoBanue
VYcrHbIi onpoc
MaremaTuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOATEIbHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

pasnmuuHbixX )xu3HeHHBIX | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6 | pabor
CUTYaIUsAX P9, Temr 9.1,9.2,9.3,9.4,9.5 3amuTa
P 10, Temsr 10.1, 10.2, 10.3,10.4 VHIUBUyaJIbHBIX
P11, Temsr 11.1,11.2,11.3, 11.4,11.5, MIPOEKTOB
11.6 IT-o/c, 11.7 KontponbHas padota
P 12, Temsr 12.1, 12.2 I1-0/c, 12.3, 12.4 Brinonsenue
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 9K3aMEHAIIMOHHBIX
13.5, 13.6 [1-o/c 3aJaHui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-
o/c, 14.6
OK 4. DddexTuBHO P1, Temm 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 TectupoBanue
B3aMMO/ICHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIH ompoc
paborarts B koyutektuBe | P 3, Temst 3.1, 3.2, 3.3 [1-o/c, 3.4 MateMmaTH4yeCcKuit
1 KOMaHe P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
IT-o/c, 4.8,4.9,4.10,4.11 NunuBuayanpHas
P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSITEILHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabora
6.7,6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temm7.1,72,73,74,7.5,7.6,7.7, pe3yJbTaTOB

IT-o/c, 7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

MPAKTUYECKUX paboT
3anmTa TBOPYECKUX

P 8, Temmur 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 | pabor

P9, Tems1 9.1,9.2,9.3,94,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 104 WHIMBUIYaJIbHBIX

P11, Temer 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KonrtponsHas pabora

P12, Temur 12.1, 12.2 I1-0/c, 12.3, 12.4 Brimonaenue

P 13, Temsr 13.1, 13.2, 13.3 I1-0/c, 13.4, 9K3aMEHaIIMOHHBIX

13.5, 13.6 I1-o/c 3aJaHui

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 05. OcyiecTBasTh P1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
YCTHYIO ¥ mucbMeHHyto | P 2, Temsur 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, 2.6 | YcTHBII omnpoc
KOMMYHUKALHMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTH4eCKHU
rocynapctBeHHOM si3bike | P 4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
Poccwuiickoit ®enepanuu | [1-0/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
¢ yuerom ocobennocteit | P 5, Temsr 5.1, 5.2 [T-o/c CaMOCTOSTENbHAS
COLMAIBLHOIO U P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabora
KyJIbTypHOTO KOHTeKCcTa | 6.7, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue

P7 Temu 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yIbTaTOB
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I1-o/c, 7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6 | pabot

P9, Temsr 9.1,9.2,9.3,94,9.5 3amura

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KontponbHas padora

P 12, Temsr 12.1, 12.2 I1-0/c, 12.3, 12.4 Brinonsenue

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 9K3aMEHAIIMOHHBIX

13.5, 13.6 [T-o/c 3aJaHui

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 T1-

o/c, 14.6
OK 06. ITposaBnsaTh P1, Tems 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 TectupoBanue
TPaKJaHCKO- P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | YcrHbI# ompoc
MaTPUOTUYECKYIO 6.7,6.8,6.9, 6.10 II-o/c, 6.11 MareMaTH4eCcKui
MMO3HIIHIO, P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7, JUKTaHT
JIEMOHCTPHUPOBATH IT-o/c, 7.8,7.9,7.10,7.11,7.12, 7.13, 7.14, | UnnuBuayaipHas
oco3HaHHoe mmosegenne | 7.15, 7.16 I1-o/c, 7.17 CaMOCTOSITEIbHAs
Ha OCHOBE P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paborta
TPaJULIMOHHBIX P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 1I- | IlpencraBnenue
00111e4YeI0BEUeCKIX o/c, 14.6 pe3yIbTaTOB

IIGHHOCTEH, B TOM YHCIIC
C Y4€TOM rapMOHU3ALUU

MPAKTUYECKUX paboT
3anmTa TBOPYECKUX

MeEXHAIlMOHAIbHBIX U pabort
MEXPEITUTHO3HBIX 3amura
OTHONICHU, TPUMEHSTh WHIMBUIYaIbHBIX
CTaHJAPTHI MIPOCKTOB
AHTUKOPPYIMIUOHHOTO KonTponbHas pabora
ITOBEICHUS Brmonuaenue
9K3aMCHAIMOHHBIX
3aJaHuN
OK 07. CopeiictBoBats | P 1, Temnr 1.1, 1.2, 1.3 I1-o/c, 1.4,1.5,1.6 TectupoBanue
COXpPaHEHUIO P2, Temsr 2.1,2.2,2.3,2.4, 2.5 1-0/c, 2.6 | YcTHBIN onpoc
OKPY’KaIoIlIeH cpesbl, P 3, Temsr 3.1, 3.2, 3.3. I1-o/c, 3.4 Maremaruueckuit
pecypcocOepekeHHIo, P4, Temr14.1,42,43,44,45,46,4.7 JUKTaHT
MPUMEHSTH 3HAHUS 00 I1-0/c,4.8,4.9,4.10,4.11 NunuBunyanbHas
W3MEHEHHMH KJINMAaTa, P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITeILHAS
npuHIUIE OepexauBoro | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabora
MPOU3BOJICTBA, 6.7,6.8,6.9, 6.10, I1-o/c, 6.11 [IpencraBnenue
3¢ heKTHBHO P7 Teme 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yIabTaTOB
JIEHCTBOBAThH B IT-o/c, 7.8,7.9,7.10,7.11,7.12, 7.13, 7.14, | npakTH4ecKkux padoT
YpE3BbIYANHBIX 7.15,7.16 I1-o/c, 7.17 3amuTa TBOPUYECKUX
CUTYaITUIX P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6 | pabot
P9, Temsr 9.1,9.2,9.3,94,9.5 3amura
P 10, Temsr 10.1, 10.2, 10.3,10.4 WHIUBUyaIbHBIX
P11, Temsr 11.1,11.2,11.3, 11.4,11.5, MIPOEKTOB
11.6 IT-o/c, 11.7 KontponbHas padora
P 12, Temsr 12.1, 12.2 I1-0/c, 12.3, 12.4 Brinonsenue
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 9K3aMEHAIIMOHHBIX
13.5, 13.6 [T-o/c 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6
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IIK 2.5. Onpenenars
YKOHOMUYECKYIO

3 PEeKTUBHOCTD
IIPUMEHEHUs] YCTPONCTB
aBTOMATHKHU U METOJIOB
uX 00CITyKUBaHUS

P 1, Temsr 1.3 I1-o/c

P 2, Temsr 2.5 T1-0/c

P 3, Temsl 3.3. IT-o/c

P 4, Temsr 4.7 I1-0/c

P 5, Temnr 5.2 I1-o/c

P 6, Tems! 6.6 I1-o/c, 6.10 I1-o/c
P 7, Temnr 7.7 I1-o/c, 7.16 I1-0/c
P 8, Temsr! 8.5 I1-o/c

P 11, Temsr 11.6 IT-o/c

P 12, Temsr 12.2 I1-o/c

P 13, Temnr 13.3 I1-o/c, 13.6 I1-o/c
P 14, Tems! 14.5 I1-o/c

TectupoBanue
YceTHBII onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOATENbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX
pabort

3amura
WHIMBUIyaJIbHBIX
MIPOEKTOB
KonrponsHas pabora
Beinonnenue
9K3aMEHAaIMOHHBIX
3aJlaHu i
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