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PaccmoTtpena Ha 3acenanuu YrBepikieHa
1€ 1arOrMyeckoro coBeTa Hupexrop 'BIIOY «KTT u XT»

/B.A. 1llax6a3sn/
[Iporokon Ne 1 ot 31 aBrycra 2023r.
Paccmotpena Ha 3acejaHuu
METOJUYECKOr0 00bEAMHEHNS TPOUITBHBIX
JTUCLUIUIVH.

npotokoi Ne 1 ot 31 aBrycra 2023r.
IIpencenarens MK / B.M.BonkoBuu

PaGouass nmporpamma yueOHoi aucuumiuael O/[.04 «MartemaTuka» pa3paboTaHa Ha OCHOBAHUU
®depnepanbHOro 3akoHa «O06 obpazoBanuu B Poccuiickoit @eneparun» ot 29 nexadbps 2012 r. N 273-
®3 (B pen. or 03.07.2016, ¢ wm3m. ot 19.12.2016); TtpeboBanuit ®I'OC cpennero oOiero
oOpazoBanus (npukaz MunoOpuayku Poccun ot 17.05.2012 r. Ne 413, ¢ u3m. ot 31 gexadps 2015 r.
N 1578, ¢ wu3m. or 12 asrycra 2022r. Ne 732), npumepHoil paboueil mporpaMmsl
oOmreo0pa3oBaTeIbHON JAUCHUILIUHBL «Marematukay g npodecCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3anuii 0a3oBbI YpOBEeHb (BapuaHT 2), YTBEepKICHHON Ha 3acenanuu CoBeTa IO OIICHKE
COJIEp’)KaHMs M KadecTBa NMPUMEPHBIX pabo4yux mporpamMm oO01eoOpa3oBaTENbHOIO U COLUAIBHO-
I'YMaHUTapHOTO LIMKIIOB CpenHero npodeccruoHasbHoro oopasosanus llporokon 14 ot 30 HOAOPs
2022r. B cootBerctBun ¢ TpeboBanusmMu: OI'OC CIIO mo mpodeccun 23.01.09 Mamunuct
JIOKOMOTHBA, YTBEPXKJIEHHOTO TpukazoM MuHHUCTepcTBa 00pa3oBaHHMs M Hayku Poccuiickoii
Oenepanrn Ne 376 ot 22 ampens 2014 roga (pea. ot 01.09.2022), 3apeructp. MuHUCTEPCTBOM
toctuunu (per. Ne 32499 or 29 mas 2014r.), ykpynHeHHoi rpynmnsl npogeccuit 23.00.00 Texnuka u
TEXHOJIOTUU HA3€MHOT'0 TPAHCIIOPTA.

Opranuzanusi-pa3padoTuukK: I'ocynapctBeHHOE 010/ 1KETHOE npogeccHoHaIbHOE
oOpasoBatenbHOe yupexaeHue KpacHomapckoro kpass «KpomoTKMHCKHN TEXHUKYM TEXHOJIOTHUW U
KEJIE3HOJOPOKHOTO TPAHCIIOPTA».

ABTOpBI: Jlombipesa O.H., brrukoBa A.B. , TpetpsikoBa O. O nmpenoaasarenu [ BIIOY
«KTT u XKT».
Perien3eHTnl:

MIT 3aHnMaeMast JOJKHOCTh

MecTo paboThI

KBanuoukaiys no quruomy

MIT 3aHnMaeMast JOJKHOCTh

Mecto paboThl

KBanuduxarus no Juriomy



COJEPKXAHHUE

MACIHOPT PABOYEM [TIPOI'PAMMBI YYEBHOM
JTUCHHUTILIUHBI

CTPYKTYPA U COJIEP)KAHUE YUEBHOM
JTUCHUTIIMHBI

YCJIOBUSI PEAJTU3ALIAN YYEBHOM
JTUCHUTIIMHBI
KOHTPOJIbL U OLIEHKA PE3VJIbTATOB

OCBOEHUS YYEBHOM JUCHUTILIUHBI



1. O0mas xapakrepucTuKka padodeil nporpaMMbl 0011e00pa30BaTEJIbHOM
AucHUIIMHbI«MaTeMaTuKa»

1. O0mas xapakrepucTuka padoueii mporpaMmMsbl 001Ie00pa3oBaTeJIbHOM
AUcHUnInHbI«MaTeMaTnka»

1.1.
nporpammsl CIIO:

OO6meoOpa3oBaTenbHasl JAUCIUIUIMHA

«MaremaTtuka»

MecTO0 AUCHUILVIMHBI B CTPYKTYpe NpodecCHOHAIBLHOM 00pa3oBaTe/bHOM

SABIISIETCS  00S3aTEIbHOM YacCThIO

00111e00pa30BaTeIHLHOrO IUKJIa 00pa30BaTENBHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
npodeccun 23.01.09 MammHUCT TOKOMOTHBA

1.2. lean u miaHupyemblie pe3yJibTaThl 0CBOEHUS JUCIUNJIMHBI:

1.2.1 lleap AUCHHUILIMHBI
ConepsxaHue mporpaMmbl 001e00pa3oBaTeIbHON TUCIUIIIUHBL «MaTemMaThKa» HampaBiIeHO
Ha JIOCTMD)KEHHE PE3yJIbTaTOB €€ M3ydeHHs B cooTBeTcTBUU ¢ TpedoBanusmu OI'OC COO c
yuetoM npodeccronansHoit Hanpasiennoctu GI'OC CIIO.

1.2.2 Tlnanupyemble pe3yJbTaThl OCBOCHUS JUCHUILIUHBI:

Ocoboe 3HaueHWEe MAUCHUIUIMHA HMEeT Mpu (OPMHPOBAHMU W PA3ZBUTUUA OOIIUX

KOMIIETEHIIUN:

o01Me KOMIeTeHI U

Ilnanupyembie pe3yJbTaThl 00yUeHHs

Oo0mue

JAucuuniimHapHble

OK 01 Bribupats
CIIOCOOBI peLIeHUS
3amad
mpodeccnoHanbHOM
e TeTbHOCTH
PUMEHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYyIy, OCO3HAHHE
[IEHHOCTH MacTepCTBa, TPYAOIIO0HUE;
aKTUBHOM

TOTOBHOCTH K

NIeITEILHOCTH TEXHOJIOTHYECKOM U

COLTMAIIbHOM HaITpaBJICHHOCTH,
CITOCOOHOCTH WHUIIUUPOBATH,
[UIaHUPOBAT U  CAMOCTOSTCIIBHO|

BBITTOJIHATH TAKYIO IEATEIBHOCTB;
- MHTEpEC K pa3IMuHbIM cdepam
Mpo¢eCCHOHABHON IEATETHHOCTH,

OBnageHue YHUBEpCAIbHBIMU
y4eOHBIMU M03HABaTEJIbHBIMY
NICHCTBUSAMMU:

a) 0a30BBIC JJOTHYECKHE JICHCTBHS:

- CaMOCTOSITENIBHO (POPMYTHUPOBATH
M aKTyaJlM3upoBaTh  MIpodiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHAaBJIMBATb CymeCTBeHHBIﬁ

[TPHU3HAK NN OCHOBaHUA JIA

CpaBHEHHUA,  KilaccupUKaMK U

0000IICHMS;

-BJIaJIETh METOJAMHU JJOKA3aTEeNIbCTB,
QUITOPUTMAaMH PEIIeHUs 3a/1a9; YMEHUE
(bopMyJIHpPOBATh OMPEEIICHUS, aKCHOMBI U
TEOpPEMBI, TPUMEHSATh UX, TIPOBOJAUTH
TOKa3aTelbHbIe PACCYKACHUS B XO/1€ PELICHUs
3anady;

- YMETb ONEPUPOBAThH MOHATHSIMU: CTETIEHb
qrcIa, JOrapu(M Yrciia; YMEHHE BHIITOIHATh
BEIUMCIICHUE 3HAYCHUI U TPE0Opa30BaHUS
BEIPAKEHUH CO CTENCHSIMH U JIorapudMamu,
rpeoOpazoBaHus APOOHO-PAITHOHATBHBIX
BBIPAKCHUI;

- YMETb ONEPUPOBATH MOHATHIMU:
[palioHaIbHbIC, HppAIlOHATHHBIE,
[oKa3aTeJbHbIe, CTETNIEHHBIE, Iorapu(MUIecKue,
TPUTOHOMETPHUECKUE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIIEPUPOBATH MOHATHIMHU: (YHKIIHS,
HeTnpepbIBHAs (QYHKIIHSI, TPOM3BOTHAS,
repBooOpasHasi, OnpeesIeHHbIN HHTErpa;
YMETh HaXOJUTh MPOU3BOAHbIEC HIIEMEHTAPHBIX

- OHNpCACIIATL LCINU ACATCIBHOCTH,

(yHKLINH, UCTIONB3YsI CIPABOYHBIE MaTEPHAIIBL;
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3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
ITOCTUKECHHUS;

BbIABJIATE 3aKOHOMCPHOCTH U

[IPOTUBOPCUUA B paCCMAaTPUBACMBIX

SIBIICHUSX,

- BHOCHUTH KOPPEKTUBBI B
NEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LEIAM,
OLICHMBATh  PHUCKU  IIOCJIEACTBUN
N1EATEIbHOCTH;

- pa3BHBATh KPEATUBHOE MBIIUICHUE
[IpY PEIICHUN KU3HEHHBIX TPOOIEM
0) 6a30BbIC HCCIIeI0BATEIBCKHUE
IIeVICTBUSA:

BJIAJIETH y4eOHO-,
ICCIICIOBATEIILCKOH M TPOCKTHOM

HaBbIKaMH

JICATCIIBHOCTH, HaBbIKaMH

paspeleHus mpoodieM;

- BEISIBIISITH TIPUYUHHO-
CIIEICTBEHHbBIE CBSI3U u
AKTYaJIM3UPOBAThH 3a1auy,

BbIIBUTaTh THIIOTE3Y €€ PpEeLIeHMS,
HaXO/IUTh 15
T0Ka3aTeNIbCTBA CBOUX|
YTBEP)KICHUH, 3a/laBaTh MapaMeTphl

APTYMCHTBI

1 KpUTEPUU PELICHNUS;
- aHAIN3MPOBATh TIOJIyYEHHbIE B

XOJle pelleHUsl 3aJaul pe3yJIbTaThl,

KPUTHYCCKU OLICHUBATh HX]

IIOCTOBEPHOCTh,  IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

-- YMeThb IIEPEHOCUTh 3HAHHUS B
[M03HABATEIbHYI0 U IPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YyMETh HMHTErpUpOBaTh 3HAHHS U3
[Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIABUT'AaTh HOBBIC niacu,

[pejaraTh OPUTHHAIbHBIE
[1OIXO/Ibl U PEUICHUS;

1 CIIOCOOHOCTD MX HCIIOJIH30BaHUS B
MO3HaBaTECILHOU COIMaJIbHOMN

[IPAKTUKC

u

icClIeIoBaTh B MIPOCTEHIINX CllydasiX QyHKIHUN
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJIbIINE U
HAaMEHBIINE 3HAYCHUS PYHKIUI; CTPOUTD
rpaduKyd MHOTOWICHOB C HCIIOJIb30BAHUEM
anmapara MaTeMaTUYECKOr0 aHaIu3a;
[PUMEHSTH IPOU3BOIHYIO NIPH PEIICHUH 33124
Ha IBU)KEHUE; peIllaTh MPaKTHKO-
OPUEHTUPOBAHHbIE 3a/1a4M HAa HanOOJIbILINE U
HalMEHBIINE 3HAUEHUs, HA HaXO0X/IEHHUE MyTH,
CKOPOCTHU M YCKOPEHHS;

- YMETb ONEPUPOBATH MOHATHIMHU: PALlMOHAIbHAS
(yHKIMSA, TTOKa3aTenbHast GyHKIUS, CTEIICHHAs
(byHkuus, norapudmMudeckas ¢yHKIH,
TpUTrOHOMETpHUYECKUe QYHKIMH, 0OpaTHbIE
(yHKLINN; yMEHHE CTPOUTDH I'paMKU U3Yy4EHHBIX
(yHKLMH, UCIIOJIb30BaTh IpaMKHU MPU U3YYEHUU
[IPOLIECCOB U 3aBUCUMOCTEM, IIPU PEIICHUH 3a/1a4
13 IpYrux y4eOHBIX MIPEIMETOB U 3a/1a4 U3
[peaTbHOM YKU3HU; BBIPAXKaTh (POPMYIIaMu
3aBHCUMOCTH MEX/1y BeJTUUYNHAMH;

- YMETh peliaTh TEKCTOBBIE 3a/1a4K Pa3HbIX
TUTIOB (B TOM YHMCIIC HA MPOIICHTHI, J0JIA U YacTH,
Ha BH)KEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCITyT, HAJIOTH, 33/1a4M U3 00J1acTH YIpaBiIeHUs
ITMYHBIMU M CEMEHHBIMU (PUHAHCAMN);
COCTABJISATh BBIPAYKEHUsI, ypAaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 331a4H,
MCCIIeIOBaTh MMOTYYEHHOE PELICHUE U OLIEHUBATh
[paBa0I0I00HOCTh PE3YIbTATOB;

- YMETb OIEPUPOBATh MOHATUSMU: CpEIHEE
apudmeTnueckoe, MearaHa, HaubobIlIee U
HalMEHbIIIee 3HaUeHUs, pa3Max, TUCTIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
MH(pOpMaINIO, IPEACTAaBICHHYIO B Ta0IMIIaxX, HA
uarpammax, rpadukax, OTpa)kKaroulyro CBONCTBA
[PEAIbHBIX MTPOLIECCOB U SBJIEHUH; MPECTABIATh
MH(POPMAIIHUIO C TTOMOIIBIO TAOJHI] U THarPaMM;
MiCCIIeIoBaTh CTATUCTUYECKHE JaHHbIE, B TOM
qrcIe ¢ IPUMEHEHHEM Irpauyeckiux MeTo/10B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATH MOHATHAMM: CITy4alHBIN
OTIBIT U CITy4yaiiHOe cOOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BHIYUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHUEM I'padUueCKUX
METO0B; IPUMEHSATh (DOPMYJIBI CII0XKEHUS U

[YMHO>KEHUS BEpPOSTHOCTENH, KOMOUHATOPHBIE




(hakThl ¥ (HOPMYITBI IPU PEIICHHUH 33714,
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
BHAKOMCTBO CO CIy4alilHbIMU BEJTMYMHAMU;
[YMEHHE MTPUBOAUTH IPUMEPHI IIPOSIBICHUS
3aKOHA OOJBIIMX YHCEI B MPUPOTHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATh MOHATUSIMU: TOUKA,
psiMasi, MII0CKOCTh, IPOCTPAHCTBO, ABYIPAaHHBIHI
[yTOJI, CKpEIIUBAIOIINECS MPSIMbIE,
apauieIbHOCTD U MEePIEeHANKYISIPHOCTh
[PSIMBIX U IJIOCKOCTEH, YTOJl MEXAY MPSMBIMH,
[YTOJI MEXKAY NMPAMOU U TUIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH J10
MJI0CKOCTH, PACCTOSIHUE MEX]Y TPSIMBIMH,
[PACCTOSIHUE MEX]TY IIIOCKOCTSAMU; YMEHHE
MCIIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4EHHbBIC
(baKkThI 1 TEOPEMBI INTAHUMETPUU; YMEHUE
OLICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

- YMETb ONIEPUPOBATH MOHATUSIMHU:
MHOTOI'PAaHHHK, CEYCHHE MHOTOTPAaHHUKA, KYO,
napasuIeIeuIe 1, Ipu3Ma, TupaMua, Gurypa u
MOBEPXHOCTh BpallleHus!, HIUIUHAP, KOHYC, 1I1ap,
cdepa, ceueHus (pUrypsl BpalieHus, MI0CKOCTb,
Kacarolasicsi cepbl, IUITUHAPA, KOHYCA,
MUIOIIA (b TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYca, [IMJIMHPA, TUIOMAas chephl, 00beM
KyOa, IpsIMOYTOJILHOTO TIapaJliesenunesa,
MUPaMUIbI, IPU3MBI, IIWIHHPA, KOHYCA, [1apa;
yMeHHEe n300pakaTh MHOTOTPAHHUKHU U
[MOBEPXHOCTU BpAIIEHUS, UX CEUCHUS OT PYKH, C
MMOMOILbIO YEPTEHKHBIX UHCTPYMEHTOB U
PIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B POCTPAHCTBE; YMEHUE
[pacro3HaBaTh NMPaBUIHHBIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH MOHATUSIMH: IBHKCHHUE B
[IPOCTpAaHCTBE, 0I00HbBIE (PUTYPHI B
MPOCTPAHCTBE; UCIIOIb30BaTh OTHOIIICHUE
101113 /1eH TTOBEPXHOCTEN U 00bEMOB MOJOOHBIX
(buryp npu perieHnu 3a1ay;

- YMETb BBIYUCIISITH TEOMETPUUYECKUE BETMYNHBI
(nmuHa, YToJI, TUTIOIIa/lb, 00BEM, MIIOMIAIb
MMOBEPXHOCTH ), UCTIONB3YyS U3YUCHHBIE (POPMYIIBI
1 METOJIBI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
[PSIMOYTOJIbHASI CHCTEMa KOOPIMHAT,
KOOpJIUHATHI TOUKH, BEKTOP, KOOPAMHATHI




BEKTOPA, CKAUISIPHOE MPOU3BEICHUE, YTOJI MEXKITY
BEKTOpPaMH, CyMMa BEKTOPOB, POU3BEICHUE
BEKTOpPA HA YKUCJIO; HAXOJIUTH C MTOMOIIIBIO
M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
O0TpE3Ka, PACCTOSHHE MEXY ABYMsI TOUKAMH;
-yMETb BHIOMPATh MOAXOA[IINNA N3y4EHHBII
METO/I JUIsl pEIICHUs 3a7a4M, paclo3HaBaTh
MaTeMaTH4YeCKre (PaKkThl 1 MAaTEMATHUICCKUE
MOJICJI B MIPUPOJIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH
[PUMEPbl MATEMATUUECKUX OTKPBITHI
[POCCUIICKOM Y MHUPOBOW MAaTEMAaTUYECKON HAYKH.
-YMETbh ONEPUPOBATH MOHATUIMU: ONPEJICICHHE,
AKCMOMa, TEOpEMa, CJIECTBHUE, CBOMCTBO,
[PU3HAK, 10Ka3aTeJIbCTBO, PABHOCUJIbHBIC
(bopMyIIUpOBKY; yMeHUE (POPMYIUPOBATDH
0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE,
[IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI,
HCII0JIb30BAaTh METOJI MAaTEMaTUUECCKOM
WHyKIIMW; IPOBOJIUTH JIOKA3aTeIIbHbIC
[pacCy>kKJIeHHsI TIPU PEIICHUH 3a/1a4, OIIEHUBATh
IMTOTUYECKYIO MPABHIBHOCTD PACCYKIICHUI;

- YMETb ONIEPUPOBATH MOHATUSIMU: MHOKECTBO,
[OIMHO>KECTBO, OTEPallUU HaJl MHOKECTBAMU;
[YMEHUE UCII0JIb30BaTh TEOPETHKO-
MHO>KECTBEHHBII anmnapar Jjisi ONMCAHUS
[pE€aTbHBIX MPOLIECCOB U SBJICHUI MPU PEIICHUN
3ajiad, B TOM YHCIIE U3 IPYTUX YUYEOHBIX
[pEIMETOB;

- YMETb ONEPUPOBATH MOHATUIMU: Tpad,
CBSI3HBIN rpad), AepeBo, UK, Tpad Ha
MJIOCKOCTH; YMEHHUE 33/1aBaTh U ONKCHIBATH
rpadbl pa3nUYHBIMU CTIOCOOAMU; UCIIOB30BATh
rpadbl Mpy peleHn  3a/1a4;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
CoYeTaHue, ePEeCTAaHOBKA, YUCIIO COYETAHUI,
YUCIIO TIepecTaHOBOK; OMHOM HbloTOHA; yMeHHME
[IPUMEHSTh KOMOMHATOPHBIE (PAKThI U
[PACCYKJICHHUsI IJIs1 PEIICHHMs 3a71aY,

-YMETh ONEPUPOBATh MOHITUSIMU: HATYPATbHOE
YUCIIO, LEI0€ YUCIIO, OCTATOK MO MOAYJIIO,
[pallOHATBHOE YUCIIO0, UPPALIMOHATILHOE YUCTIO,
MHOXECTBA HATYPaJIbHbIX, LIEIBIX,
[palMOHATBHBIX, ICHCTBUTEIHHBIX YHCEIT, YMEHUE
MCTO0JIb30BATh MPU3HAKU JETUMOCTH,
HaNMEHBIINNA OOIIMN AEJINTEb U HAUMEHbIIIEE
oO1ee kpaTHoe, anroput™ EBknmma npu




pELLICHUH 33]a4; 3HAKOMCTBO C PAa3JIUYHBIMU
[MO3UIIMOHHBIMH CUCTEMAMH CUHCIICHHUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMH:
CTENEHb C LIEJIbIM [I0Ka3aTelIeM, KOPEHb
HaTypaJbHOM CTENEHHU, CTETIEHD C
[pallMOHAJIbHBIM [10KA3aTENEM, CTENIEHD C
EHCTBUTEILHBIM (BEIIICCTBEHHBIM)
[oKa3areseM, JIorapu(m yucia, CHHyC, KOCUHYC
1 TAHT'€HC IPOU3BOJIBHOIO YUCIIA;

- YMETb OIIEPUPOBAThH MOHATHIMU: TOKAECTBO,
TOKJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNUE,
HEpaBEHCTBO, CUCTEMAa YPAaBHEHUIN U HEPABEHCTB,
[PAaBHOCHJIBHOCTH YPaBHEHUH, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbIE, UPPALIMOHAJIBHBIE,
[OKa3aTejbHbIE, CTETIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPUUYECKUE YPAaBHEHMSI, HEPAaBEHCTBA
1 CHUCTEMbl; YMEHHE pellaTh ypaBHEHU,
HEpaBEHCTBA U CUCTEMBbI C TOMOILBIO PA3JIMYHBIX
[IPUEMOB; pelIaTh YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IIPUMEHATH ypaBHEHUS,
HEpaBEHCTBA, MX CHCTEMBI JIJISl pEIICHUS
MaTeMaTUYECKUX 3a1a4 1 331a4 U3 PA3IUnYHbIX
oOJacTell HAyKH U pealibHOM JKU3HU;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUSAMMU:
rpaduk GyHKIMH, OOpaTHAs QyHKIMS,
KOMITO3UIUS (PYHKIUH, THHEelHas QyHKIMS,
KBaJ[paTHYHas QYHKIUS, CTENIEHHAs! (GYHKLUSA C
1[€JIbIM TI0Ka3aTeJIeM, TPUTOHOMETPUYECKUE
(hyHKIIMHU, 0OpaTHBIE TPUTOHOMETPUUECKHE
(yHKIIMY, TIOKa3aTeabHas U Jorapugmuueckas
(hYHKIIMU; YMEHUE CTPOUTH rpa@uKku GyHKIIHUH,
BBITTOJIHATH PeoOpa3oBaHus rpaduKoB

(b yHKITH;

[YMEHHE HCII0JIb30BaTh rpaduku GyHKIMN A5
M3y4EeHHUs IPOLIECCOB U 3aBUCUMOCTEN NpHU
[pEILICHHH 3324 U3 APYTHX YICOHBIX ITPEIMETOB
M 13 peaIbHOM KHU3HH; BEIPAXKaTh GOPMYITaMu
3aBHCUMOCTH MEXy BeJTHUYNHAMH;

[yMEHHE CBOOOIHO ONIEPHUPOBATH MOHATHIMMU:
YEeTHOCTh (DYHKIIUU, TEPUOAUIHOCTD (DYHKIIUH,
OTrPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
(yHKLINHU, SKCTpeMyM (YHKITH, HanOoJIbIIee 1
HaMEHblIIee 3HaYeHUs! PYHKIIUU Ha
[IPOMEXYTKE; YMEHUE MPOBOJIUTH HCCIEA0BAHNE
b yHKIIHIH;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U IpauKu
(hyHKIMI 17151 pelIeHns] ypaBHEHUM, HEPABEHCTB
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1 337124 ¢ mapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM MIIOCKOCTH MHOYECTBA PEIICHUHN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

-yMeTb CBOOOIHO OTIEpPUPOBATH MOHATUSMHU:
[OCIIeI0BATEIbHOCTb, apu(hMETHIECKAs
[Iporpeccus, FeOMETpUYECKasi IpPOrpeccus,
0EeCKOHEUHO yObIBarOIasi FEOMETpUYecKas
porpeccusi; yMeHue 3ajaBarb
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOILBIO
[PEKYPPEHTHBIX (HOpMYT;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
HENPEPBIBHOCTH (DYHKITUH, aCUMIITOTHI rpaduka
(yHKIMH, TIEpBasi 1 BTOpast IPOU3BOIHAS
(yHKIINN, TEOMETPUIECKUNA U PU3HUECKUI
CMBICJI IIPOM3BOIHOM, IIEpBOOOpa3Has,
OIIpeJIeIEHHbI UHTErpall; yMEHUE HaXOJUTh
ACUMIITOTHI rpaduka GyHKLIUU; YMEHHUE
BBIYMCIIATH IPOU3BOJAHBIE CYMMBI,
[IPOU3BE/ICHNUS, YACTHOTO U KOMITO3ULIUU
(yHKINH, HAXOJUTh ypaBHEHHE KacaTeIbHON K
rpaduKy QyHKIHIH;

[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO JUIsS
yiccrieIoBaHMs (DYHKIMM, 17151 HAXOXKIEHUS
HAWIy4IIEro peIeHNs B IPUKIIAJAHbBIX, B TOM
UKCIIE COLUATIbHO-)KOHOMUUYECKUX U
(u3nYecKuX 3a1a4ax, i ONpeieIeHUs
CKOPOCTH M YCKOPEHUS; HaXOAUTD IUIOLIAN U
00BEMBI (PUTYp C TOMOIIBIO UHTETrpaa;
[IPUBOJIUTH IPUMEPBI MATEMATUYECKOTO
MO/IETUPOBAHUS C TIOMOILIBIO
mudPepeHIaIbHBIX YPaBHEHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
UKCIIO, CONPSYKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb M apT'yMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3anucu KOMIUIEKCHBIX YHCEll
(reomeTpuieckas, TPUTOHOMETpUYECKas U
anredpandeckas); yMeTb IPOU3BOJIUTD
apudmeTnyecKkre AeUCTBUS ¢ KOMIUIEKCHBIMU
YKCIIaMU; TPUBOJUTH MPUMEPHI HCTIOIb30BAHUS
KOMIUJIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
cpeaHee apupmMeTuyecKoe, MeraHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHUs, pa3Max,
criepcusi, CTaHJapTHOE OTKIIOHEHUE ISt
OINMCaHMsI YMCIIOBBIX JAHHBIX; YMEHHE
1iCClIeIoBaTh CTATUCTUYECKUE IaHHBIE, B TOM

YKClie C MPUMEHEHHEM IrpauuecKux METO0B U
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PIIEKTPOHHBIX CPENICTB; rpauyecKu
1iCClIeIOBaTh COBMECTHBIE HAOIIOIEHUS C
[TOMOILBIO JUArpaMM PacCEUBAHMS U JINHEUHON
perpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHH C
MCTI0JIb30BaHNEM IPahUIECKUX METOJIOB;
[IPUMEHSATD JUIs PELIeHUs 3a1a4 (pOPMYJIbI
CJIOKCHMSI U YMHOXKCHHS BEPOSITHOCTEH,
(hopMy1y OJTHOH BEpOATHOCTH, POpMYITy
beprymm, koMOMHATOpHBIC (DAKTHI U (POPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHH;
[YMEHUE OIIEpPUPOBATH MOHATUAMMU: CIIydaiiHast
BEJINYNHA, PACIIPEECIICHUE BEPOATHOCTEH,
MaTEMaTUYECKOE OKHUIaHHUE, TUCIIEPCUS U
CTaHIapTHOE OTKJIOHEHHE CIy4aiiHO! BEIMYUHBI,
(byHKLIMN pacupeaeseHus U INIOTHOCTH
[PABHOMEPHOI0, IT0Ka3aTE€JIbHOIO0 U HOPMAJIbHOIO
[pacpeeNIeHNIi; yMEHHUE UCII0JIb30BaTh CBOMCTBA
M3Y4YEHHBIX PacIpeleIeHUN Ul peleHus 3a/1a4;
3HAKOMCTBO C ITOHATUSMU: 3aKOH OOJbIINX
UKCell, METObI BEBIOOPOYHBIX UCCIIET0BAaHUM;
[YMEHHE IPUBOJAUTD ITPUMEPHI TPOSBICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOJHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
[TOYKa, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUU yTOJ, IBYIPaHHBIN yroJl,
TPEXTPAaHHBIN YroJl, IEPECEKAIOIINECH,
[apajuIeIbHbIE U CKPEIUBAIOLIUECS IIPSIMBIE,
[apajuIeIbHOCTh U MEPIICHIUKYISIPHOCTb
[PSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH,
[YTOJI MEXAY IIPSAMOM U TUIOCKOCTBIO, YTOJI MEXIY
[JI0CKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
[peILICHUH 33]]a4 U3yYCHHbIE (DAKThI U TEOPEMBI
MJIaHUMETPUH; YMEHHUE OLIEHUBATh Pa3MeEPbI
00BEKTOB B OKPYKAIOIIEM MUPE;YMEHUE
OTIEpUPOBATH OHATHUSAMU: MHOTOTPaHHUK,
CECYCHHE MHOTOTPAHHHKA, IPABWIIbHBIN
MHOTOTpaHHUK, IpU3Ma, NupamMuia, Gurypa u
[TOBEPXHOCTh BpAIllEHUs, IWINHAP, KOHYC, 11ap,
cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa
Y WIMHIPA, apajuIeIbHbIe OCH WU
OCHOBAHUIO, CEYCHUE 111apa, IUIOCKOCTb,
Kacaromasicsi cepsl, HUINHIPA, KOHYCa; YMEHHE
CTPOUTBH CEUCHHE MHOI'OI'PaHHHKA, N300pakaTh
MHOTOIPaHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpAILICHUS, UX CEYCHHUS], B TOM YHUCJIE C IIOMOILBIO
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PIIEKTPOHHBIX CPEACTB; YMEHUE PUMEHSTh
CBOICTBAa reOMETpUUECKUX GUryp,
CaMOCTOSITENTEHO (HOPMYITUPOBATh ONPEACICHUS
M3ydaeMbIX (pUryp, BBIIBUTATH TUIIOTE3bI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX HUTYD,
00OCHOBBIBATh MJIM OIPOBEPraTh MX; yMEHHUE
[POBOAUTH KilaccuuKauuio Guryp no
[PA3JTMYHBIM PU3HAKAM, BBITIOJIHATh
HEOOXO0IUMbIE JOIMOJIHUTEIbHbBIE TOCTPOCHUS;
-yMeTh CBOOO/IHO ONEPUPOBATH MOHATUSIMU:
rutomaas Gurypsl, 00bemM GUrypsl, BeIHunHa
yri1a, pacCTOSHUE OT TOYKHU A0 TIIOCKOCTH,
[paccTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHHE
MEKy TUIOCKOCTSIMH, TUIOIIAAb C(epbl, TUIOMAIb
MOBEPXHOCTU MUPAMUJIbI, IPU3MBI, KOHYCA,
[TUHIPA, 00BeM KyOa, MPSIMOYTOJILHOTO
napasuieNienune1a, TUpaMuibl, IPU3MBI,
[WIMH]pA, KOHYCA, 11apa; YMEHUE HaXOIUTh
OTHOIIIEHHE 00BEMOB TO0OHBIX UTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
NIBIDKEHUE, TApaJUISNIbHBINA TIEPEHOC, CHMMETPHS
Ha IJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHue no100us, To100HbBIE PUTYPHI,
[YMEHHE pacro3HaBaTh paBHbIE U MMO100HBIE
(urypsl, B TOM 4uCIie B IPUPOJIE, HCKYCCTBE,
ApXUTEKType; YMEHHE UCTIOIb30BATh
reOMETPUUECKUE OTHOIICHUS, HAXOJUTh
reOMETPHYECKUE BETMUMHBI (JITTHA, YTOJI,
MJ10111a/Tb, 00bEM) TIPH PEIICHUH 33]1a4 U3 JPYTHX
YI€OHBIX TPEIMETOB M U3 PEaTbHOH KU3HHU;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHSIMH:
pSIMOYTOJIbHAS CCTEMa KOOPAMHAT, BEKTOD,
KOOPJAMHATHI TOUYKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa HA
Y1CII0, pa3okKeHHe BEKTopa 1o 6a3ucy,
CKaJIIPHOE TPOU3BEICHIE, BEKTOPHOE
MTPOU3BEICHNE, YTOII MEXK/y BEKTOPAMH; YMEHUE
MICIIOJIb30BAaTh BEKTOPHBINA U KOOPINHATHBIN
METOJI IS PEIICHUSI TEOMETPHUECKUX 337129 U
3aay APYrux y4eOHBIX MPEIMETOB;
ONEepUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
OTIpeIeIUTENb MAaTPHUIIbl, TEOMETPUUECKUN
CMBICIT OTIPEICIIUTENIS;

- YMETh MOJICTUPOBATh PeabHbIE CUTYyalluy Ha
SI3BIKE MAaTEMAaTUKU; COCTABIISATH BhIPAKEHMUS,
ypaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI IO
[YCIIOBHIO 3a/1a4M, UCCIIEI0BATh MOCTPOCHHbBIE
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MOJIEJIN C UCIIOJIB30BAaHUEM allllapara aareopsl,
MHTEPIPETUPOBATh MOTYYCHHBIN PE3YNbTaT;
CTPOUTH MATEMATHYECKUE MOJIEIH C IIOMOLIBIO
TEOMETPUYECKUX MTOHATUN U BEJIUYUH, pellaTh
CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJEIIb U
MHTEPIIPETUPOBATH ITOIYYECHHBIN PE3YNbTaT;
[peIIaTh IPUKIAIHBIE 3aJa4H CPEICTBAMU
MaTEMaTHYECKOT O aHAJIN3a, B TOM YHUCIIE
COLMAJIbHO-9KOHOMHYECKOr0 U (PU3UUECKOTO
Xapakrepa;

- YMEHHE BBIOMPATH MOAXOSAIINN METOT TS
[peLICHUS 3a/1a4y; IOHUMaHUEe 3HAYUMOCTH
MaTEMaTUKHU B U3YYCHUU IIPUPOIHBIX U
00I11ECTBEHHBIX IIPOLIECCOB U SIBJICHUMN; YMEHHE
[pacrio3HaBaTh IIPOSIBJICHUE 3aKOHOB MaTEMaTUKH
B MICKYCCTBE, YMEHHE IPUBOIUTH IPUMEPHI
MaTEMATUYECKUX OTKPBITUN POCCUICKON U
MUPOBOM MaTeMaTU4EeCKON HAyK1

OK 02 HUcnonbs3oBath
COBPEMEHHBIE CPEACTBA
[OKCKa, aHaJIM3a U
MHTEepIpETAIUN
MHbOpMalnH, 1
H(pOpPMalMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32,144
pogecCuoHAIbHON

e TeTbHOCTH

B o0macté [EHHOCTH HAYYHOTO
[O3HAHMSL:

-c(hOpMHPOBAHHOCTh
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd M OOIIECTBEHHOW IMPAaKTUKH,
OCHOBAaHHOTO Ha JHMajiore KyJIbTyp,
CITOCOOCTBYIOIIETO
CBOEr0 MeCTa B IOJHUKYJIBTYPHOM

OCO3HAHUIO|

MHpE;
- COBEPUICHCTBOBAHHE SI3BIKOBOW M|
UUTATEIbCKON KYJIBTYpBI Kax|
CPEACTBA B3aUMOJECUCTBUS MEXY]
UITFOIbMU U TIO3HAHUS MUPA;

OCO3HAHUE LIEHHOCTU Hay4yHOU

JICATCIIBHOCTH, TOTOBHOCTH

OCYILLECTBIIATD MPOEKTHYIO "
MICCIIEIOBATENbCKYIO  AEATEIBHOCTD

MHIAWBHUAYAJIbHO U B I'PYIIIIC.

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJIbLHBIMHU
MEeICTBUSIMU:

B) paboTa ¢ uHpOpMaLueit:

BJIAZICTb HaBBIKAMH IIOJIYYCHUS

HpOopManun u3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAaMOCTOSTENBHO
OCYLIECTBIATH  IIOMCK,  aHaju3,

CUCTCMATHU3AIUI0 U UHTCPIPCTALIUIO

- YMETh OIIEPUPOBATH MOHATUSIMU: PAllMOHAILHAS
(yHKIUS, TIOKa3aTelnbHAss (YHKIIHS, CTCIICHHAs
(byHKIHS, norapudmudeckas byHKIIMSA,
TPUTOHOMETpPHUYECKUE  (DYHKIMH,  OOpaTHbIC
(YHKIIUU; YMEHUE CTPOUTH TpaduKU U3YU4EeHHBIX
(b yHKIIUH, NCTIOTIB30BaTh TpadUKH MPU U3YISHUU
MPOIIECCOB U 3aBUCHMOCTEH, MPU pPelIeHUH 3a1a4
M3 JIpYrux Y4eOHBIX TPEIMETOB W 331ad W3
[pEAUTHHON  KHW3HHW; BBIpAXaTh  Qopmyramy
3aBUCHMOCTH MEKy BETUIHMHAMU,

- YMETh OIEPUPOBATH TMOHSATHSIMHU: TOXIECTBO,
TOXKJIECTBEHHOE TpeoOpa3oBaHUe, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUN U HEPABEHCTB,
[PAaBHOCUJILHOCTh ~YPAaBHEHUW, HEPABEHCTB ¥

CUCTEM,  pPAlMOHAJIbHBIC,  UPPALMOHAJBLHEIC,
[oKa3zaTejbHbIE, CTEIIEHHBIE, JIOTapu(pMUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUs, HEPABEHCTBA
YMETh

HCPaBCHCTBA U CUCTCMBI C ITOMOIIBIO PA3JIMYHBIX

1 CHCTEMBI; pemiatb  ypaBHEHWS,

IMIPUEMOB; pCHIaATh YPaBHCHHA, HCPABCHCTBA U
CUCTCMBI C MMAapaMCTPOM; NPUMCHATL YPABHCHUS,
HCPAaBCHCTBA, CUCTCMbI  UIA  PCIICHUS
MATCMATUUCCKUX 3a4a4 W 3aa4 M3 Pa3JIMYHbIX

ux

oOJacTel HayKH U pealibHOM JKU3HU;

yMETh CBOOOJIHO OIEPUPOBATH IOHATHSIMHU:
NIBIDKEHUE, TMapaJUIeTIbHBIN NepeHOC, CUMMETPHS
Ha IUIOCKOCTM M B TIPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MO00MS, TOMOO0HBIE (PUTYPHI;
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MHGOpPMAIIMK Pa3TUYHBIX BHUJIOB H
(hopM mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX
dbopMaTax C Yy4eTOM Ha3HAuYCHUSI
MH(pOpMAIIMY 1 LIEJICBON ayTUTOPHUH,
BbIOMpas  ONTUMAIBHYIO  (hopmy]

[IPCACTABJICHUA U BU3YyAJIU3aAllUU;

- OLICHUBATh JOCTOBEPHOCTD,
VICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, (S«
COOTBETCTBHC IIpaBOBbBIM 41

MOPAJIbHO-3TUYCCKUM HOPMaM;

HCIIOJIB30BaTh CpCACTBA

H(pOPMAaIMOHHBIX u

[KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B

pEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeOOBaHUH
PPrOHOMUKH, TEXHUKH
0€30IMacHOCTH, TUTHEHEI,

[peCypcocOepeKeHUs, TPABOBBIX H

PTUYECKHUX HOPM, HOPM
MH(pOpPMaIMOHHOM 0€30MMacCHOCTH;

- BJIAJICTb HABBIKAMU PACIIO3HABAHU

138 3aIUTHI uHbopMaIuy,
MH(QOpMallMOHHOKW  ©e30MacHOCTH
IMTUYHOCTH

YMETb pAaclo3HaBaTh paBHble U MOJOOHBIE
(burypsl, B TOM 4uClI€ B NPUPOJE, HCKYCCTBE,

APXUTEKTYPE; YMETH HCIIOJIb30BAaTh
TEOMETPUYECKHE OTHOUIEHUS, HAaXOJUTh
FEOMETPUYECKHE BEJIMYMHBI  (IJIMHA,  YTOJ,

[I0M1a/1b, 00BEM) NP PEUICHUH 33134 U3 APYTUX|
[y4eOHBIX TPEIMETOB U U3 PEaIbHOM JKU3HU

OK 03 I[1nanupoBath u
[peaT30BHIBAT
COOCTBEHHOE
mpodeccuoHansHOE U
ITUYHOCTHOE Pa3BUTHE,
[peIPUHIMATETHCKYIO
NesTeNbHOCTD B
pogecCuOHATBHON
cdepe, HCTIOb30BaTh
BHAHUA 110 PUHAHCOBOM
pPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B o6nacti 1yX0BHO-HPaBCTBEHHOTO

BOCIIUTAHU A .

-~ c(hopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS,
PTUYECKOIO ITOBEACHNS,

- CIIOCOOHOCTH OIIEHUBATH
CUTYAIIUIO u MPUHUMATD
0CO3HAHHBIE pelIeHus,
OPUECHTUPYSCh Ha MOPAJIBHO-

HpaBCTBeHHBIe HOpMBI U IE€HHOCTH,
- OCO3HAaHHUC JIMYHOI'O BKJIaZa B
IIOCTPOCHUC
Oy Lymero;
OTBETCTBCHHOC OTHOULICHUEC

CBOMIM DPOIUTENSM U (WIU) APYTUM

YCTOWUYHBOTO

K|

1JICHAM CE€EMbH, CO3JJaHHUIO CEMBbH HA

OCHOBC OCO3HAHHOT O HpI/IHSITI/ISI
[IECHHOCTEH CEMEUHOM JKWU3HHU B
COOTBETCTBUU c TPaAUIUSIMA
HaponoB Poccuu;

- YMETb IIOHATUAMMU:

[palliOHAJIbHBIE,

ONEpUPOBATh
HMPpPALMOHAIIBHEIE,
[OKa3areabHbIE, CTEIIEHHBIE, JIOTapUPMUUECKHE,
[TPUTOHOMETPUYECKUE ypaBHEHUS "
HEPAaBEHCTBA, X CUCTEMBI;
YMETh OIIEpUPOBATh

MHOT'OI'PpAHHUK, CCYCHHUEC MHOI'OI'paHHHKA, I(y'6,

IIOHATHUAMMU:

MapajieNienunesl, Ipu3Ma, nupamuaa, Gpurypa u
IOBEPXHOCTh BpallleHUs, WINHIP, KOHYC, IIap,
chepa, ceuenus (UTYpHI BpaAIICHUS, TIIIOCKOCTD,
cdepsl,
[UI0IIAJb TOBEPXHOCTH MUPAMUJIBI,
KOHyca, LWIMHApA, IUIOmaab cgepbl, 00beM
KyOa,  NPSAMOYTOJBHOTO

[KaCaromiascst muiInHapa, KOHYCa,

IIPpHU3MBI,

napasenenurnena,
MUPaMUbl, TIPU3MBI, IWIMHAPA, KOHYCA, Iapa;
YMEHHE
[TOBEPXHOCTH BpallleHUs, UX CEYECHUS OT PYKH, C

u300paxaTb ~ MHOTOIPAaHHUKH U

MMOMOIIBI0  YEpPTEKHBIX  HUHCTPYMEHTOB U
PIEKTPOHHBIX CPENCTB; YMETh pPAaclo3HaBaTh

CUMMETPUIO B MIPOCTPAHCTBE; YMETb
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OmnageHne YHHUBEPCAITbHBIMU|
PETYISTHBHBIMH JIEHCTBUAMMU:
a) CAMOOpPTraHU3aIUs:

CaMOCTOATCIIBHO  OCYIICCTBJIATD|

[M03HABATEIHHYIO JIESTEIBHOCTD,
BEISBJISTH MPOOJEMBI, CTaBHTh U
dhopmyIupoBaTh COOCTBEHHBIC
3aauu B o0pa3oBaTenbHOM
NesITeNIbHOCTH u KU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITEIILHO COCTaBIIAThH ITUIAH
pEeIIeHUsT TPOOJIEMBI C  YYETOM
MMEIOTIUX CSI pecypcos,
COOCTBEHHBIX  BO3MOXHOCTEH U
MpeANOYTEHHI;

- 1aBaTh OLICHKY HOBBIM CHTYaIIHsIM;
CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO H
[IPOSIBJICHUIO IUPOKOH IPYIUIMH B
3HAHH,

[Pa3HBIX o0acTsax

[TOCTOSIHHO HOBBILIATH CBOI
00pa3oBaTEeNbHBIA W  KYJIBTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BATH ITPUCMBI peq)HeKCI/II/I

IUIi  OLIGHKM CHUTYyallul, BBIOODA
BEPHOTO PEILIEHUS;
- yMETb OLIEHUBaTb pPHUCKH U

CBOCBPCMCHHO IMPUHHUMATL PCUICHU
10 UX CHHUKCHHIO,

B) YMOITMOHAIbHBIN UHTEIIIEKT,
[peIoIararonni
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEHN MOTHBAIUH,
BKJIFOUYAIOLIEN CTPEMJIICHUE K|
JIOCTMKEHUI0 LEIM U yCIEXy,
OIITUMU3M, HMHHUIUATUBHOCTD,

YMCHUEC JleﬁCTBOBaTB, ucxoasas M3

CBOHMX BO3MOKHOCTEH;

SMIIaTHH, BKJIFOYAIOIIEH]

CITOCOOHOCTH IMOHUMATh
PMOITMOHATIBHOE COCTOSIHUE JIPYTHUX,
VYUTBIBATh €r0 MPHU OCYIIECTBICHUH
CII0OCOOHOCTD

[KOMMYHUKAIIUU, K

COUYBCTBHUIO U COIICPCIKUBAHUIO,

COoHaJIbHBIX
BKJIFOHYAOIIUX

HAaBBIKOB,
CIIOCOOHOCTH|

[pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

- YMETh OIIepUPOBAThH MOHSTHUSIMHU:
[PSIMOYTOJIbHAS cucremMa KOOpP/MHAT,
KOOpAMHATBl ~ TOYKH, BEKTOpP, KOOPJMHATH]

BEKTOpA, CKaJSIPHOE NPOU3BEIACHUE, YTOJ MEXKY)|
BEKTOpaMH, CymMMa BEKTOPOB,
BEKTOpPa HA YHCJIO; HAXOJUTh C IOMOUIBIO
M3Y4YEeHHBIX (OpMYyNT KOOPAMHATHI CEepeaUHbI

OTpE3Ka, paCCTOAHUC MCKIAY ABYMS TOYKaMU

IIPOU3BEICHUE

BBICTpAWBAaTh OTHOIICHUS C APYTHUMH
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MHTEpEC U pa3peniaTb KOH(IUKTHI

VIFOAbMU, 3a00TUTHCA , IPOSBJIATH

OK 04 DddexTrnBHO
B3aMMO/ICVICTBOBATH U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe

CaMOCTOATCIIbHOCTH
CaMOOIPCACIICHUTIO,

ICCIIEIOBATEIILCKOM, IMPOEKTHOM
COLIMAJILHON JIeSITEIbHOCTH,

[KOMMYHHUKATHBHBIMUA I[CﬁCTBHSIMI/IZ
0) COBMECTHAsl ICITCIbHOCTD:

[IpEeUMYILECTBA KOMAaHJIHOH
H/AMBUyaJIbHOU paboThI;

JICATCIIbHOCTH, OPraHHU30BbLIBATH

NICHCTBHM, pacHpeneisaTs pOJIu

paboTHI;

CTPATCTUYICCKOC IIOBCJICHHUEC

MHUIIHIATUBHBIM.
[PEryISATUBHBIMU JIEHCTBUSIMU:

') IPUHATHE Ce0s U APYTUX JIOJICH:
[PE3YIBTATOB JICSITEIIBHOCTH;
NPYTUX JII0/Iel Ha OIINOKH;

MHP C TO3UIHUU APYTOro YCJIOBCKa

- I[pUHUMATb LCIH COBMECTHOMH

FOTOBHOCTb K CaMOPAa3BUTHUIO- YMETb OIEpUPOBATh IOHATUSMHU: CIIy4aiHBINA

HONBIT ¥ CiIydaifHOe CcOObITHE, BEPOATHOCTH
CIIy4alHOrO  COOBITHSA;  YMETb  BBIYUCIATH

-OBJIaICHHUC HaBbIKaMH y‘le6H0-BepOHTHOCTB C HCIIOJb30BaHHEM rpa@nqecm{x

UMETOJIOB; MPUMEHATh (OPMYIIbI CIOXKEHHUS U
[YMHOKEHUSI ~ BEpOSITHOCTEH, KOMOHHATOPHBIE

OBnaneHue YHUBEpCaIbHBIMU(DAKTBI ¥ (QOpMYJIBl TpPHU pEIICHUU 3ajay;

OLICHUBATb BCPOATHOCTU PCAJIBbHBIX COGBITI/Ifl;
BHAKOMCTBO CO CﬂyqaﬁHbIMH BCIIMYHUHAMMU,

- IIOHUMATh u HCIIOJIb30BATh[yMCHHC IIPHUBOJUTH IPpUMCEPBI IIPOABJICHUSA

UBaKkoHa OOJBIIMX 4YHCENl B TPUPOAHBIX U
0O0I11€CTBEHHBIX SIBJICHUSX;
yMeTb CBOOOJHO ONEpPUPOBATh IMOHITUAMHU:

H|ICTCIICHb C O CJIbIM IIOKa3aTcCJIEM, KOPCHDb

KOOPAUHHUPOBATH JEUCTBUS IO eeHaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
JTOCTUXKCHUIO . COCTaBJIAThb IIaHpalnOHAJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C

ClICUCTBUTEIbHBIM (BEILIECTBEHHBIM)

y4eToOM MHEHUI Y4aCTHUKOB[IOKAa3aTeleM, Jorapudm yucia, CHHYC, KOCUHYC
00CYX1aTh PE3yIbTaThl COBMECTHOWM TAHT€HC IPOU3BOJIBHOTO YUCIIA;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUSMHU:

- KOOPIMHHPOBATH W BBIMOJHATHrpapuKk  QyHKIUM,  oOpaTHas  (QyHKIMS,
paboTy B YCIOBHSAX pPEAIbHOTO,KOMINO3MLMSA (DYHKIUH, JuHeHHas QyHKIus,

BUPTYaIbHOTO U[KBaZipaTUyHast (QyHKIUs, CTEHeHHas (YHKLHUS C
KOMOWHUPOBAaHHOTO LEJIBIM  [IOKa3aTeleM, TPUTOHOMETPUUYECKUE
B3alMOJICICTBUS; (byHKIMM,  OOpaTHble  TPUTOHOMETPUYECKHE
- OCYIIECTBIISATh NO3UTUBHOE(DYHKIIMY, TOKa3aTelbHas M Jorapudmuueckas

B{QyHKIIMU; yMETh CTPOUTh TIpaduku (GYHKIUM,

PA3IMYHBIX CHTYalUsX, TMPOSBISTHBHIIOIHSIT npeoOpa3oBaHus rpauKoB
TBOPYECTBO M BOOOpakeHUe, ObITH{(DYHKIIHIA;

- YyMEThb HCMOJIb30BaTh rpaduku QyHKIMHA 115

OBJ'IaI[eHI/Ie YHUBCPCAJIBHBIMUM3YUCHUS TIPOLECCOB U 3aBHCHUMOCTEH Ipu

[PEIICHUHU 3a/1a4 U3 JPYTHX Y4eOHBIX MPEIMETOB
M W3 peajbHOM JKM3HU; BBIPAXKATh (POpMyIamu|

- IPUHUMATh MOTUBBI U apryMEHTHI3aBUCUMOCTH MEXIY BEIHMUYNHAMU;
Npyrux — JroAed  Npu  aHalu3el CBOOOJHO ONEepUpPOBATh MOHATUSMU: YETHOCTD

(byHKIIUY, NEPUOINYHOCTD ¢byHKIUY,

- [PU3HABATb CBOC IIPABO W HPABOOTPAHUYCHHOCTH (I)YHKI_II/II/I, MOHOTOHHOCTbD

(byHKINH, SKCTpeMyM (YHKIMH, HauOojblee U

- Pa3BUBATb CIIOCOOHOCTh TTOHUMAThHAUMEHBIIICE 3HA4YCHUA (I)YHKI_II/II/I Ha|

[IPOMEXYTKE; YMETHb IPOBOIAUTH HCCIIEIOBaHUE
(b yHKITUY;

- YMETh HCIOJB30BaTh CBOICTBa M TrpauKu
(byHKIMA U1 pelieHusl ypaBHEHHH, HEPABEHCTB
M 3amad Cc [apameTpaMu; H300paxkaTh Ha|
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KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUH
ypaBHEHUIA, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rocyJaapCTBEHHOM
s1361Ke Poccuiickoi
Denepanuy ¢ yueToM

B

BOCIIUTaHUA:

obnactu 3CTETUYECKOTO
- 5CTETHUYECKOE OTHOLLUEHHUE K MUDY,
BKJIIOYAst SCTETUKY ObITa, HAYYHOTO
131

TCXHUYCCKOI'O TBOpPUYCCTBA,

criopTa, TpyAa U OOIIECTBEHHBIX

YMEThb ONEPUPOBATH IOHATUSIMU:
apudmernueckoe, MeauaHa,
HauMEHbIlIee 3HAuYeHUS,

cpenHee
HauOoIblIee U
pa3Max, JHCIIepCHs,
CTaH/IApTHOE OTKJIOHEHUE YHCIOBOro Habopa;
YMCHHE

U3BJICKATh, HMHTEPIIPETUPOBATH

MH(pOpMAIIHIO, IPECTABICHHYIO B Ta0JInIaX, HA|

ocoOeHHOCTEN OTHOILIEHUI; uarpaMmax, rpaukax, OTpakarollyto CBOHCTBA|
COLIMAJIBHOTO U - CHOCOOHOCTh  BOCHPUMHHMMATBHPEANBHBIX MPOLECCOB U SBICHUM; MPEACTaBIAThH
KYJIbTYPHOT'O pa3uyHbIe BUJIbI UCKYCCTBA,MH()OPMAIMIO C MOMOLIbIO TAOIUIl U AUArpamw;
KOHTEKCTa TpaJuIMM U TBOPYECTBO CBOEIO MUCCIIEAOBAaTh CTAaTUCTUYECKUE [aHHBIE, B TOM
Npyrux HapoJl0B, OLIYHIAThUKCIIE ¢ IPUMEHEHHEM I'paU4eCKUX METOJIOB U
HMOLMOHAIBHOE BO3/ICHCTBUEPIICKTPOHHBIX CPEJICTB;
ICKYCCTBa; - yMETh OIIEpPUPOBATH TOHATHAMHU: TOYKa,
- yOSXKJICHHOCTh B 3HAUUMOCTH JISAMPSAMAs, IIIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
ITMYHOCTH u o01iecTBalyroui, CKPELINBAIOIINECS psiMbIE,
0TE€YECTBEHHOI'O u MHUPOBOTO[IapaIIEIbHOCTh u HEepIEHIUKYIIPHOCTD
ICKYCCTBa, STHUYECKUX[IPSAMBIX U IUIOCKOCTEH, Yroia MexXIy HpsSMbIMH,
KyJIBTYpPHBIX TPaJULMH U HAPOJHOTOyToJl MEXKAY MPSAMON U INIOCKOCTBIO, YTOJI MEXKIY
TBOPYECTBA; [UIOCKOCTSIMM,  PAacCTOSHUE OT TOYKH [0
- TOTOBHOCTh K CaMOBBIPQKEHHUIO BIUIOCKOCTH, PACCTOSIHUE MEXIY HIPSIMBIMH,
[Pa3HBIX BUIAX HCKYCCTBA,|pAaCCTOSIHIE MEKY TUIOCKOCTSIMHU;
CTpEMJICHHE TPOSBISATH KadecTBa- yMETh WCIIONB30BaTh IIPH PEHICHWH 3a1ad
TBOPYECKOMN JINYHOCTH; M3ydeHHbIe (AaKTBl W TEOPEMBbl IUIAHUMETPHH,
OBnaneHue YHHUBEPCATbHBIMHYMEHHE  OIICHWBAaTh  pa3Mephl  OOBEKTOB
KOMMYHUKAaTUBHBIMH JEHCTBUSAMU: [OKPY’KAIOIIETO MUPA
a) oO1IeHue:
- OCYIIECTBJISITh KOMMYHUKALUU BO
Bcex cdepax KU3HY;
- pacmo3HaBaTb  HeBepOaJbHbBIE
cpeacTBa  OOLIEHUS,  IOHMMATH
BHAYCHWE  COIMAJBHBIX  3HAKOB,
[pacrio3HaBaTh MIPEIOCHIIKY]
KOH(JIMKTHBIX CUTYallui U CMsT4YaTh
KOH(JINKTBI,
- pa3BEepPHYTO M JIOTUYHO M3JIararh
CBOIO TOUYKY 3pEeHHS C
MCTIOJIH30BAHUEM SI3BIKOBBIX CPEIICTB
OK 06 IIposBiATh - OCO3HaHUe 00y4aroUMMUCS|- YMETh ONEPUPOBATH MOHATHSIMHU:
FPa’KJaHCKO- [POCCUICKOMN IPaKJaHCKOU[ITPSMOYTOJIbHAS CUCTEMA KOOPINHAT,
[aTPUOTUYECKYIO MCHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOP, KOOPHMHATHI
[O3UIINIO, - IIeJICHANpaBJIEHHOE  Pa3BUTHUEBEKTOPA, CKATSIPHOE MPOU3BEACHUE, YOI MEKIY
IIEeMOHCTPHPOBATH BHYTPEHHEH MO3MIMU JUYHOCTH HABEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEICHUE

OCO3HAaHHOC ITOBCACHUC
[Ha OCHOBC

TPaIUITIOHHBIX

OCHOBC I[YXOBHO-HpaBCTBeHHBIX
[IeHHOCTeH HapoaoB Poccuiickoif]

b4l

BEKTOpA HA YHUCJIO; HAXOJIUThH C MTOMOIIBIO
M3Y4eHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI

Denepanuu, HUCTOPUYECKUX

0Tpe3Ka, PacCCTOSTHUE MEKIY ABYMs TOUKaAMU;
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00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM
YHCIIE C YUETOM
rapMOHH3AIUN
MEKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHHH,
[IPUMEHSATh CTaHIaPThI
QHTUKOPPYIIIHOHHOTO
[MOBEICHUS

HAIMOHAJILHO-KYJIBTYPHBIX
TpaguLui, (POPMUPOBAHUE CUCTEMBI
BHAYUMBIX ICHHOCTHO-CMBICJIOBBIX
[YCTAHOBOK,  aHTHKOPPYILIMOHHOIO,
MUPOBO33PEHHsI,  IPABOCO3HAHMS,
PKOJIOTUYECKON KYJIbTYpHI,
LENH
CTPOMTb JKU3HECHHBIC IIJIaHbI;
B yacTu rpa)KgaHCKOro BOCIIUTaHUS:

- OCO3HaHHUEC

CIIOCOOHOCTH CTaBUTb )41

CBOHX]

KOHCTUTYITUOHHBIX npas u
0053aHHOCTEH, YBa)XEHHE 3aKOHA U
[IpaBOIIOPSIIKA;
- MIPUHSITHE TPaJUIIMOHHBIX|

HallMOHAJIbHBIX, O6H.I€‘I€J'IOBC‘I€CKI/IX

rYMaHUCTUYECKUX 7|
IeMOKpAaTUYECKUX [IEHHOCTEIH;

- TOTOBHOCTb  IPOTHBOCTOSTH
11/1€0JI0TUN AKCTpEMH3MA,
HalMOHATIU3MA, KceHopoouu,

JIUCKPUMUHAIUKA 110 COLHAJIBHBIM,
[PCIIMTUO3HBIM, PaCoOBLBIM,
HAITMOHAJIbHBIM IIPU3HAKAM;

- T'OTOBHOCTb BE€CTU COBMCCTHYIO
JICATCIIBHOCTD HHTEPECCAX]
paXAaHCKOT'0 O6H_ICCTB8.,

yq9aCTBOBAaTb B CaMOYIIPABJICHUHU B

B

00111600pa3oBaTeIbHON
OpraHM3aliK U JETCKO-IOHOIIECKHX
OpraHu3aIusx;

- YMEHHE B3aUMOJCHCTBOBAaTh C
COLIMAJIbHBIMA  HMHCTUTYTaMH B
COOTBETCTBUM C UX (QYHKIHUAMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMAaHMTapHOW W

BOJIOHTEPCKOM 1€ TEIbHOCTH;
[aTPUOTHYECKOIO BOCIIUTAHUS:

- chopMUPOBAHHOCTH POCCUHCKOU
Pa’KIaHCKOU WUJIEHTUIHOCTH,
[MaTpUOTH3Ma, YBAXKEHUS K CBOEMY]
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTHU
rnepex PoamHoM, ropaoctu 3a CBOM
Kpaii, cBOXO PonuHy, CBOH S3BIK U
KYJIBTYPY,
MHOT'OHALIMOHAJIEHOTO
Poccum;

NPOILJIOE W HACTOSAIIEE
HapoIa|

-yMETh BBIOWPATh MOAXOASIINNA N3ydEeHHBII
METOJT JJIs PEellIeHus 3a]]au, Paclio3HaBaTh
MaTeMaTHYeCKHue (DaKThl 1 MATEMaTHIECKHE
MOJIEJIM B PUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE IPUBOIUTD
[PUMEPbl MATEMATUUECKUX OTKPBITHI
[POCCUICKOM U MUPOBOM MaTEMaTUUYECKON HAYKH.
- YMEThb OMNEpUpOBaATh MOHATUAMU: CIy4dailHBIN
ONBIT M Cily4yailHOe COObITHE, BEPOSTHOCTD
CIIy4ailHOrO  COOBITHSA;  YMETb  BBIYUCIATH
BEPOSITHOCTh C HUCIOJb30BaHUEM TpadUUeCKUX
METOJIOB; MPUMEHSATh (OPMYIBI CIOKEHUS H
KOMOWHATOPHBIE

[YMHOXKCHHUSI ~ BEPOATHOCTEH,

(bakTtel ¥ popMyIbl 3ajay;
OLICHUBAaTh BEPOSTHOCTH PpEabHBIX COOBITHIA;
CIlyJailHBIMH  BEJIMYMHAMU;
YMEHHE MpPUBOIUTH HPUMEPHl  IPOSBICHUS

3aKkoHAa OOJBIIMX 4YHCET B MNpUpPOAHBIX U

IIpU  pELICHUU

3HAKOMCTBO CO

OOIIIECTBEHHBIX SIBJIEHUIX

- OEHHOCTHOC OTHOIICHHEC K
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rOCy/1apCTBEHHBIM CHUMBOJIaM,
MICTOPUYECKOMY U MPUPOJTHOMY]
HACJIEIUIO, NaMsATHUKAM,
TpaJuLUsIM HapOJ0B Poccun,

noctrwkeHusim - Poccun B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U
TPyZne;

- uaciHast yOeXKIEeHHOCTb,
FOTOBHOCTb K CIY)XCHHIO U 3aIIUTE
OTeuecTBa, OTBETCTBEHHOCTD 34 €0
Ccyas0y;

OCBOEHHBIE
00y4arOIUMHUCIMEXIPEMETHBIC
[TOHATHS U YHUBEPCAJIbHbIE yUeOHbBIE
neiicTBUS (perynsTUBHBbIE,
[103HABaTEIIbHBIE,
KOMMYHUKATHBHBIE);

- CIIOCOOHOCTb UX HCIHOJIb30BAHUA B
COLMATIbHOU

MO3HaBaTEJILHOU U

[IPAKTUKCE, T'OTOBHOCTB K
CaMOCTOSITEIIbHOMY  TUJITAHUPOBAHHIO
148 OCYILIECTBIICHUIO yueOHOU
e TebHOCTH, OpraHM3alH
y4eOHOTro COTPY/AHHUYECTBA c
[earornuecCKuMy  pabOTHUKAMU |
y4acTHIO

VHJIUBULYAIBHOM

CBEpCTHUKAMHU, K B
[IOCTPOCHUU
00pa30BaTeNbHON TPAaCKTOPHUH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
MICCIIEA0BATENBCKOM, IPOEKTHON U

COLMATLHON JAEATEILHOCTHU

OK 07 CopeiicTBOBaTh
COXPAaHEHHUIO
OKpY>KaroIen cpebl,
[pECYpCOCOEPEKEHHUIO,
[IPUMEHSTH 3HaHUSI 00
M3MEHEHHUN KJIMMaTa,
[TPUHITAITHI
OepeKINBOTO
[IPOM3BOJICTBA,

B PEKTUBHO
IEiCTBOBAThH B
UpE3BBIYANHBIX
CUTYaIUsIX

- He TpUHMMATh  JIeHCTBHUA,
[IPUHOCSIIME BpEI OKpY’Karomen
cpene;

- YMETh
HeOIaronpusTHbIE

MPOTHO3UPOBATH
9KOJIOTHYCSCKHUE
[TOCJICICTBHS MpENPUHUMAEMBIX
NECTBUI, TPEOTBPALIATh HX;

- pPACIIMPUTH ONBIT AECATEIBHOCTH|
PKOJIOTMYECKOW HAIIPaBICHHOCTH;

- paszpabarbiBaTh IUIaH pEIEHUS]
MpoOJeMbl €  yY4eTOM  aHallu33]
MMEIOINXCSI ~ MaTepUAIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBJIATH IIeJICHANTPABICHHBIN
[MOWCK  TEpeHoca  CPEACTB

NEUCTBUS

u

Ccr10c000B B

- YMETb OIEepUpOBaTh MOHATHAMM: (DYHKIMS,

HenpepbIBHAS byHKIMS, IIPOM3BOJIHAS,
epBOOOpa3Hasi,  ONPEAENCHHBIM  MHTErpal;
[YMETb HAaXOJWUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX|

(yHKIUH, MCHOJb3Ysl CHpPaBOYHBIE MaTepUalbl;
MCCIIeIoBaTh B MPOCTEMIINX CilydasxX (QYHKIIHMU

HA MOHOTOHHOCTH, HaXOAUTH HauOoONbIINE U

HAaUMEHbIINE 3HaueHUss (QYHKUMN; CTPOUTH
rpaduKd  MHOTOYIEHOB C  HCIIOJIb30BaHUEM
anmapara MaTeMaTH4eCKOro aHaJIN3a;

IMPUMCHATH IPOU3BOJHYIO IpHU PCHICHUU 3alay

HA JBHXCHHC, peuaTtb IIPaKTUKO-
OPUCHTHUPOBAHHBLIC 3aaa4yu Ha HanOoJIpIINE U
HAMMCHBIINE 3HAYCHUsS, Ha HAXOXICHHUE IYyTH,
CKOPOCTH M YCKOPCHHS;

- YMCTHb OIICPHUPOBATH NMOHATHUAMMU: JBUKCHHC B
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poeCCHOHANTBHYIO CPEy;
- yMETh IIEPCHOCHTH

00J1aCTH KU3HENEITCILHOCTH,

3HaHUS BIIPOCTPAHCTBE;

COOTBETCTBHUE PE3YJIHTATOB LIEJIAM

MoI00HEIE
HCIIOIB30BATh

MPOCTPAHCTBE, buryps B

OTHOIICHHC]

[M03HABATEIPHYI0 M MPAKTHYECKYIO[IONMAACH MOBEPXHOCTEH W 00BEMOB MOAO0HBIX]

(uryp npu perieHuu 3aaad;

- mpejaratb HOBBIE IPOEKTBL- YMETb BBIYUCIISATH T€OMETPUUYECKUE BEIUYHHBI
OLIEHUBATh  HMJEM C  NO3MIMHU|(JUIMHA, Yroj, IUIOm@aab, OOBeM, IUIOLIA/lh
HOBU3HBI, OPUTHHAIILHOCTU,TIOBEPXHOCTH), UCIIOJIb3Ysl U3yYEHHbIE (HOPMYIIbI
[IPaKTUYECKON 3HAYMMOCTH; U METOJIbI

- 1aBaTh OLICHKY HOBBIM CUTYallUsM,

BHOCUTH KOPPEKTUBBI B

eI TeIbHOCTD, OLICHUBATH

Taxxe aUCHUIIMHA UMEET 3HAUCHUE IIpu (bOpMPIpOBaHI/II/I " pa3BUTUU HpO(I)eCCI/IOHaJ'IBHBIX

KOMIIETEHIIUN:

Buasl 1eITe IbHOCTH

Koa v HanmenoBanue
KOMIIeTeHIINHU

1. Texnuueckoe  OOCITy)KUBaHHE U
JIOKOMOTHBA  (3JIEKTPOBO3).

PEMOHT

IIK 1.1.
MpoBepaTb B3anMoaeincTame y3108 TIOKOMOTHBA..

IIK 1.2.

I TporBOIUTE MOHTAK, PA30OPKY, COSIMHEHHUE U

PEryJIPOBKY YacTell PEMOHTHPYEMOTO OOBEKTa
JIOKOMOTHBA.

2. praBHeHI/IC U TCXHUUYCCKAA  OKCIUTyaTalusd
JJOKOMOTHBA (3HeKTp0B03) noxa pykKoBOACTBOM
MalnIMHHUCTAa

IK 2.1.

OcyuiecTBisATh PUEMKY "
JIOKOMOTHBA K PEHUCY.
[K 2.2.

MOJATOTOBKY

ObecneunBaTb ynpassieHne 10KOMOTUBOM
IIK 2.3.

KonrponupoBate  u
BBINOJIHSAEMBIX paboT.

OLICHUBATh Ka4d€CTBO
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHON 11 CHUIITTHHbBI

2.1. O0beM JUCHUILINHBI U BHbI y4e0HOH padoThI

Buj yueOHoit padoThl

Oobvem ¢ uacax

MaxkcumaJjbHasi 477

O0beM 00pa3oBaTeJIbHON MPOrpaMMBbl TN CHUTITTHHBI 314

B T.4.

OcHOBHOe coep:KkaHue 314

BT. 4..

TeopeTudeckoe oOydeHue 224
MIPaKTUYECKHE 3aHATHS 31
KOHTPOJIbHBIE paOOTHI 12
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (COepKaAaHNe 47
NPHUKJIATHOT0 MOYJISA)

BT. 4..

TeopeTudeckoe o0ydeHue 4
MPaKTUYECKHUE 3aHATUS 43
caMoCTOsITeIbHAsA padoTa 157
WNuauBuayaJbHbIii POEKT(0a/iem) aa
IMpomexxkyTounasi arrecTanus (IK3aMeH) 6
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2.2. TemaTn4yecKuil IJIaH M coJepP:KaHUE TUCIHIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCHuOHAIBHO-

HaumeHoBaHue pa3ieioB . O0bem | ®opmupyembie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, IPUKJIATHOMI 4acoB | KOMIETEHIHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nen 1. IloBTopenHme 19
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1Heap u 3apaum | Conepkanue ydeOHOro Marepuana
MaTeMaTHKHU npu | basoBble 3HaHMS W YMEHHUs MO MaTeMaThKe B MPO(EeCcCHOHATHLHOM M B MOBCEIHEBHOMN
OCBOCHHUH JIESTEITLHOCTH.
CHeNHAJTbHOCTH KomMmOuHupoBanHoe 3aHsTue 1
Tema 1.2Yucna n | Coneprkanue yueOHOTO MaTtepuaa
BbIYMCJICHHS. JleiicTBHUsL HaJ MOJIOKHUTEIFHBIMA W OTPHIIATCIHLHBIMUA YHCIAMH, OOBIKHOBCHHBIMU H
Bripakenus M | JECATHUYHBIMH  ApoOsMu.JleiicTBUsT cO  CTemeHsMH, (QOpPMYIbl  COKPAIIEHHOTO
npeoGpa3oBaHus YMHOYKEHHS. 2
KomOuanpoBaHHOE 3aHATHE OK-01. OK-02
Tema 1.3 T'eomerpus Ha | [IpodeccnoHaILHO-OPHEHTUPOBAHHOE coJep:KaHue (coAep:KaHHe NPHUKJIATHOTO OK-03’ OK-0 4’
IUIOCKOCTH MOJ1YJIst) OK-OS: OK-06:
I[IpakTH4yeckoe 3aHsATHE OK-07
1. Beruucnenue miomaaei miockux Guryp c TIK 1-2
2. PenieHre mpakTHKO-OpUEHTUPOBAHHBIX 33724 M0 T€OMETPUH Ha MIOCKOCTH
Tema 1.4 IIpouentHble | IIpakTHueckoe 3aHsTHE
BbIYMCJICHUS 3. Haxox1eHrue npocThIX MPOLEHTOB
4. BerancneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4
5. BeruucrieHne ClI0KHBIX TPOIICHTOB
6. Pemenue 3aga4 Ha MPOLIEHTHI
Tema 1.5 YpaBhenuss u | IIpakruueckoe 3anstue
HEpaBeHCTBA 7. PelieHne MTMHENHBIX, KBaIPAaTHBIX, YPABHEHUN U HEPABEHCTB
8. Pemenue n1poOHO-ITMHEHHBIX, ypaBHEHUH 1 HEPAaBEHCTB 2
Tema 1.6Cucremsnl | Conepxanne yaeOHOTO MaTepuasia

yPaBHEHUI "

Crioco0Obl pemieHusi cucTeM JIMHeHHbIX ypaBHeHMH. IlomsTtus: marpuna 2x2 u 3x3,
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HEpPaBEHCTB onpeaenutens MaTpulibl. Meton I'aycca. Cuctembl HEMMHENHBIX ypaBHEHUNH. CUCTEMBI
HEPABCHCTB

KomMmOuHnpoBanHoe 3aHsTue

Tema 1.7Bxoanoii | Conepxanue yueOHOro Marepuaia

KOHTPOJIb Berunicnenus u npeoOpa3oBaHusl. YpaBHEHUsI U HepaBeHCTBA. 'eoMeTpusi Ha MIIOCKOCTH

KonTponbnas pabota

CamocrosTenbHble paboTh

CocraBneHue 3aqad € MOPEIOCTaBICHUEM 3TaJOHOB OTBETOB: «JleficTBUS Haj JEWCTBUTEIBHBIMUA YHCIIAMUY.
CocraBieHue 3ajad C MPEIOCTABICHUEM HTAJOHOB OTBETOB: «JleWCTBUS Hal  OOBIKHOBEHHBIMU JPOOSIMI.
CocraBienue 3anau «JledcTBUsS HaJ AecATHUHBIMU ApoOsmu». CocTtaBiieHue 3aiad Ha nponopuuioo. CocTaBieHue
3amau  «lIpoctbie mpoueHtb». CocraBnenue 3amady  «CrnoxHble npoueHTb». Coobuenue «IIpubamxEénHble
BbluuciieHus». CocTaBieHUe 3ajjau Ha BeIYMCICHHE IUIolaied miockux ¢uryp. CocraBiieHue 3ajayd Ha JAEHCTBHS CO
crenensimu. Coobmenune «Matpuna 2x2, 3x3, onpeaenurensy. [Ipesenranus «Metoxa ["ayccay. [Ipesenramus «Meron
Kpamepay. [Ipesentanus «I'paduueckuiit METOJ peIIeHus: CUCTEM YpaBHEHUI»

13

Paznen 2 Ilpsimble m
MJIOCKOCTH B
NPOCTPAHCTBE

17

Tema 2.1 OcHoBuble | Conepxkanue y4eOHOro MaTepuana

NOHATHA cTepeomeTpuu. | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS  (TOYKa, MpsMas, IUIOCKOCTb,
PacnoJioikenue mnpsiMbIX | ipocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. Ilepecekaroniecs, mapauieiabHble
U IJIOCKOCTei U CKpemuBaronmecs: mnpsMeie. [Ipu3HaK M CBOWCTBO CKPEIIMBAFOIIUXCS IPSIMBIX.
OCHOBHBIC IPOCTPAHCTBEHHBIC (QUTYPHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.2 Copepxkanne y4eOHOro MaTepuana

IMapannenbHocTh [TapannensHple mnpsMas u  1wiockocTe. Ompenenenue. Ilpusnak. CaoiictBa (c
NpsAAMBIX, NOpPAMOM M | 1okazareiabcTBOM). [lapamnensHsle mnockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa (c
IUIOCKOCTH, IVIOCKOCTEeH | J0Ka3arenbcTBOM). Terpasap M ero sjieMeHThl. [lapannenenumnen M €ro 3JI€MEHTHI.
CBoiicTBa NMPOTUBONOJIOKHBIX I'PAHEW M JIuaroHaned napasienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3agay.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 2.3 Coneprkanue yueOHOro MaTepuasa
I[epnenauKyasipHOCTH [lepnennukynspubie mnpsimble. IlapamienbHble TOpsMble, NEPHEHAUKYISPHBIE K
NPSIMBIX, IPSAMOI 1 TIockocTd. [Ipu3HAK MepHeHINKYISIPHOCTH TPSMOW M THIOCKOCTH. J[0Ka3aTelbCTRBO.

IUIOCKOCTH, IIOcKocTel | [lepnennukynsap u  HawioHHas.  [lepnenaukymnspHble  MmiIockocTH.  [Ipu3Hak
NEepIeHIUKYIIpHOCTH TockocTel. JlokazaTenbcTBo.PaccTosiHus B mpocTpaHcTBe

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IK 1-2
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KomOuHMpoBaHHOE 3aHATHE

Tema 2.4 Teopema o Tpex

Copnepxanue yueOHOro MaTepuana

neprneHIuKyJsipax =
Teopema o0 Tpex mnepneHIUKyJsgpax. Jloka3aTenbCTBO. YTOJA MEXAYy MNOpSIMON U 2
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOuHnpoBanHoe 3aHsTHe
Tema 2.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPUKJIATHOIO
IMapaJuienbHble, MOYJIsT)
nepneHAuKYyJIsIpHbIE, [TpakTnueckoe 3aHsaTue
CKpelIUBaIoIuecs 9 . Pemenue 3a1a4 ¢ IpUMEHEHHEM aKCHOM CTEPEOMETPHH 3
npsiMble 10. Pemenue 3a/1a4 Ha MapauieIbHOCTh B IPOCTPAHCTBE
11. Pemenue 3a7a4 Ha MEPIEHIUKYISIPHOCTD B POCTPAHCTBE
Tema 2.6 Pemenune 3agau. | Copepkanue yueOHOro Marepuana
IIpsMble M MI0CKOCTH B | PacmosniokeHHe MPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
NPOCTPAHCTBE NapajuIeJIbHOCTb NPSIMBIX U M1ockocTel. CKpemuBaromuecs npsimble
KonTponbnas pabota 2
CamocrosTenbHbIe PadOThI 14
Hoknan «Axcuombl crepeoMerpun». CooOmenue «CrnenctBus akcuoMm crepeomerpuu». CocTaBieHHE 3a1ady
«[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM». PernieHue 3amay Ha TOTOBBIX depTekax. PerieHue 3amady Ha TOTOBBIX
yeprexax. Joxnan «llapannensHoe NpoeKTHpOBaHUE MPH U300paKEHUHM MPOCTPAHCTBEHHBIX Guryp». CoobuieHue
«[TapannenbHOCTh TpsSIMBIX M MUIOCKOCTel». CocraBineHue 3amau «lleprneHauKyaIsspHOCTh MPSAMBIX U IUIOCKOCTEM».
Pemenune 3amau Ha rotoBbix uyeprexax. CocraBineHue 3amau «llepnenaukymnsp ¥ HakJIoHHas». Pemenue 3agau Ha
roroBeIX yeprexax. [Ipesenranus «lleprneHaukynsapHOCTh NpsAMBIX U M1ockocTei». Coobmenne «llapamnenenuneny.
Coobmenne «Terparapy.
Pa3nen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1dexapTtoBbl | Conepxanne ydeOHOTO MaTepuana OK-01, OK-02,
KOOPIAMHATBI B | JlekapToBbl KOOpAMHATHl B MpocTpaHcTBe. [IpocTeiimme 3amauu B KOOpPJMHATAX. OK-03, OK-04,
NPOCTPAHCTBe. PaccrosiHre Mex Iy ABYMsI TOYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-05, OK-06,
Paccrosinue MERILY KomOunmpoBanHoe 3aHsATHE OK-07
ABYMSI TOYKAMH. K 1-2
Koopaunarsl cepeauHbl
oTpe3Ka

Tema 3.2 BexkTtopsl B

CopepxaHue yaeOHOTo MaTepuana
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NPOCTPaHCTBe. BexTops! B mpoctpancTBe. ClI0XKEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
Yroa mexay BekTopamu. | yncio. Kommiuanapusle BekTopbl. CKalsipHOE NpOU3BEEHHE BEKTOPOB. PasnokeHue
CxansipHoe BEKTOpPa MO TPEM HEKOMIUIaHApHBIM BekTopaM. KoopauHAThl BEKTOpa, CKaIsIpHOE
NMpou3Be/eHNe BEKTOPOB | IPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPaMHM, YTOJl MEXy NpsSMOn 6
U IUIOCKOCTBIO, YrOJ MEXIYy IJIOCKOCTSAMHU. YpaBHEHUE IUIOCKOCTH. ['eoMeTpuueckuit
CMBICJT OTIPEACIIUTEIS 2X2
KomOuHnpoBanHoe 3aHsTHE
Tema 3.3 Ilpaktuko- | [IpodeccuoHaibHO-OpPUEHTHPOBAHHOE COAep:KaHUe (CoAep:KaHMe TNPHUKJIATHOIO
OpPMEHTHPOBAHHbIE MOYJIsT)
3ajaum Ha | [IpakTnueckoe 3aHsTHe
KOOP/JAUHATHOM 12. Pemenne NpaKTUKO-OPUEHTHPOBAHHBIX 3amad "JleKapTOBBI KOOPIMHATHI B 4
ILUIOCKOCTH npocTtpancTae"
13. Pemienue npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KooparHaTHas 10CKOCTh"
14. PemieHne mNpPakTUKO-OPUEHTUPOBAHHBIX 3a1ady "BbluncieHue paccTOSHUM U
ioniaiel Ha miockocTu"
15. PemieHue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "KoymuecTBeHHbIE pacyeThl"”
Tema 3.4 Pemenue 3aaau. | Coneprkanue ydeOHOro Marepuana
Koopaunarel u BekTOpbI | /lekapTOBBI KOOpIMHATHI B HpoCTpaHcTBe. BekTopsl B mpoctpaHcTBe. CllOKeHUE H
BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KommiaHapHble BEKTOpBHI.
CkansipHoe Mpou3Be/IeHNE BEKTOPOB. Pa3noikeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. Ilpocreiimme 3amaun B koopauHatax. KoopanHaTbl BEKTOpa, paccTOsIHHUE
MEXJly TOUKaMH, KOOPJIMHATHI CEpPEIMHBI OTPE3Ka, CKaJIIPHOE MPOU3BEIECHNE BEKTOPOB
B KOOpJMHATax, YroJl MEXJy BEKTOpPaMH, YroJl MeXJIy NpsMON U IUIOCKOCTBIO, YTOJl 2
MEX1y TJIOCKOCTSIMH
KonrponsHas pabora
CamocrosiTesbHast padora 10
Coobmenne «/lekapToBbl KOOpAMHATHI HA TUIOCKOCTHY. Coobtienne «BekTopsl Ha mmockocTuy. Jlokman «BektopHoe
npoctpaHcTBoy. Coobmienne «CkaasipHOe IMpou3BeaeHHE BEKTOpoB». CocTaBieHHe 3aqau «YpaBHEHHE MPIMOIi,
mwiockoctd, chepr». Coobmienune «CrnoxkeHue BeKTopoB». CoobmieHue «Bpruutanue BekTopoB». CoollieHue
«Kommianapusie Bektopb». Coobmenue «[IpaBuno mnapamnenenunena».  CocraBineHue 3anad  «Bektopel B
MIPOCTPAHCTBEY.
Pasznen 4, OcCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
(pyHKuMH OK-07
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Tema 4.1
Tpuronomerpuyeckue
byHkuun

NPOM3BOJILHOIO yria,

ynciaa. PaguanHas u
rpaaycHasi Mmepa yrJja

CopepxaHne yaeOHOro MaTrepuaa

Pagnannas mepa yrna. IloBopoT ToukuM BOKpYr Hawana koopauHat. OrmpeneneHue
CHUHYyCa, KOCHMHYyCa, TaHI€HCa U KOTaHIeHca. 3HAaKM CHHYCa, KOCHHYCA, TaHI'€HCa U
KOTaHTeHCa 0 YETBEPTAM. 3aBHCHUMOCTh MEXIy CHUHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 OcHoOBHBbIE
TPUTOHOMETPHYECKHE
TOK/1eCTBA.

DopMyJbl NPUBEACHUA

Cojneprkanue yueOHOro maTepuasa

Tpuronomerpuueckue Toxkaecrsa. CUHYC, KOCUHYC, TAHI'€HC M KOTAHI'€HC YIJIOB OH - O.
DopMyIIbl IPUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.3 Cunyc,
KOCHHYC, TAHT€HC CYMMBI
U Pa3HOCTH JABYX YIJIOB

Cunyc 71 KOCHHYC
JABOMHOIO yrJa.
®opMyJabl MOJOBHHHOIO
yria

Copepxkanne ydeOHOro Marepuana

Cymma u pasHocth cuHycoB. CymMma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiHoro  yrina. @opmynbl  [MOJOBMHHOro  yrina. [IpeoOpa3zoBaHus  CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIMH B TMPOU3BEACHUE U TNPOU3BEICHUS B CYMMY.
BeipaxeHue TpuroHoMeTpudeckux (DyHKIMH yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.
ITpeoOpa3zoBanys NPOCTENHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.4 ®Oynknum, ux
CBOJNiCTBA. Cnoco0nb1
3a1aHusA PYHKIUH

Copepxkanue ydeOHOro Marepuana

OO6nacTp ompeneneHuss U MHOXECTBO 3HadeHUH ¢yHKuuid. YETHOCTH, HEYETHOCTB,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOe 3aHATUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoiicrea u
rpaguxku

Copepxkanne y4eOHOro MaTepuana

OOnactp ompeneneHuss U MHOXXECTBO 3HAUEHUM TPUTOHOMETPUYECKUX (DYHKIIMH.
YETrHOCTh, HEUETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUYECKUX (QyHKuMHA. CBOlcTBa U
rpaduku GyHKIUR y = cOS X, y =sin X, y = tg X, y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpakTuueckoe 3aHsTHE

IIpeoOpa3oBanue 16. Cxxatue u pacTskeHue rpa kOB TPUTOHOMETPUYECKHUX (YHKIUH.

rpajguxos 17. IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX

byHKumi

Tema 4.7 Onucanue | [IpodeccuoHaILHO-OPUEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHMEe TNPHUKJIATHOIO
NPOU3BOACTBEHHBIX MOYJIsT)

npomecco ¢ MnNOMOIbIO

IIpakTHueckoe 3aHsTHE

IK 1-2
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rpagpukoB GpyHKINH

18. Onucanue MpoU3BOJACTBEHHBIX MPOLIECCOB C MOMOIIBIO IPahUKOB PYHKIUI
19. Ucnonws3oBaHWE CBOWCTB TPUTOHOMETPUYECKUX (YHKIHMA B MPOdhecCHOHATBHBIX
3a/1a4ax

Tema 4.8 OOparHble

Copepxanne yaueOHOro Marepuaa

TPUTOHOMETPUYeCKHUe Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa u rpaduku
pynxuun 1
KomOuHnpoBaHHOE 3aHATHE
Tema 4.9 CopepxaHne yaeOHOT0 MaTrepuaa
Tpuronomerpnyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue
YPaBHEHHS U TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
HEpPaBEeHCTBA YpaBHEHHsSI, CBOASAIIMECS K KBaJIpaTHBIM, pEUIacMble pPa3IOKECHHEM Ha MHOXKHUTEIH, 8
ojiHopoHble.IIpocTeiiine TpUroHoMeTpruYeCcKiue HepaBeHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Cucremsl | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKHX CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI 1
yYpPaBHeHMit KomOuHMpoBaHHOE 3aHATHE
Tema 4.11 Pemenune | Conepxkanue ydeOHOro Marepuasia
3aaa4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKEHUMN. PellleHne TpUroOHOMETPUYECKUX
TPUTOHOMETPHH. yYpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (D yHKIIH. 2
Tpuronomerpuyeckune KonrtponsHas padora
byHkuun
CamocrosrenbHas pabora 18
CocraBinenne mojenu TpuroHomerpuueckoro kpyra. Cocrapienue 3amau «I'pagycHas U paguaHHas Mepbl YIJIOBY.
Coobmenne «OmnpeneneHre TpUroHOMeTpuueckux ¢yHkuui». Coolbmenue «CBONCTBA CHHYCa, KOCHHYCa».
CooOmienne «CBoiicTBa TaHreHca, kotanreHca». Cocrasnenue Ta0auibl « Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO
aprymenTay. Tabnauua «@opmyssl npuBeaeHus». Coobienne «DopMyibl cloxeHus U ux cienctsus». CooOuieHne
«®opMynbl  aBoiHOro yria». Coobmenune «@PopMyabl CyMMbl U Pa3HOCTH TPUTOHOMETPUYEKUX (QYHKIHI.
Harmsinnoe nocobue «I'papuk ¢ynkumu y=sinx». HarnsgHoe mocobue «I'padux dyHkimm y=cosx». Harmsmxoe
nocobue «I'paduk dbyakuum y=tg x». Harnmsannoe mocobue «I'paduk pynkmmu y=ctg x». Coobmenne «ApKCUHYC,
apkkocuHyc». CooOmieHne «ApKTaHIeHC, apKKOTaHTeHC». HarmsaHoe mnoco0ue MO peleHHI0 MpOoCTeHIImX
TPUTOHOMETPHUYECKUX ypaBHeHHWH. Harmsgaoe mocobue «IIpeoOpa3oBanne TpapuKOB TPUTOHOMETPUUIECKUX
¢bynkuuity. Ipezentanus «O0paTHbIE TPUTOHOMETPHUUECKUE (PYHKITUI
Paspean S. 8

KoMmmiiekcHbie 4ucia

Tema 5.1 KommiexkcHblie
qyucaa

CopepxaHue yaeOHOro MaTepuana

IToHnsgsTHE KOMIIGKCHOTO YHCIIA. COHpH)KeHHBIe KOMINJICKCHBIC 4YHCJIAa, MOAYJIb U
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apryMeHT  KOMIUIEKCHOro  yucia. @Popma  3amucd  KOMIUIEKCHOIO — YHUCia
(reomeTpuueckasi, TPUrOHOMETpHUECcKas, anredpanyeckas). ApudpmMeTniyeckue 1eHCTBUs
C KOMILJIEKCHBIMU YUCJIAMU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 5.2IlpumeHenue
KOMILIEKCHBIX YHCeJl

HpaKTI/I‘IeCKOG 3aHATUC

20. IlpymeHeHre KOMIUIEKCHBIX YHCE

21. BpinonHeHne pacyeToB ¢ MOMOUIbI0 KOMIUIEKCHBIX YUCEIL. 4
22. BeinonHeHne apuPpMeTHUeCKUX JAeUCTBUS ¢ KOMIUIEKCHBIMHU YHCIaMH.
23. O3HaKOMIIEHHE C IPUMEPAMHU UCII0JIb30BAHNS KOMIUIEKCHBIX YHCEI
CamocrosiTesibHast padoTa
Coobmenne «KommiekcHele uucnay. Coobuenue «l'eomerpuueckas gopma komisiekcHoro uuciay. CooOuieHue 4
«Tpuronomerpudeckas popma KoMIIeKCHOTO unciia».Coodmenue «Onepanun Hal KOMITIEKCHBIMH YUCIIAMHE.
Pa3znen 6. IlpousBoaHas 39
pyuxkuum, ee
NpUMeHeHue
Tema 6.1 Honstue | Coxepxanue yueOHOro Marepuaia
npou3BoaHoi. @opmyasl | OnpeaeneHre YUCIOBOW IOCIENOBAaTEILHOCTH U crHocoObl ee 3aaaHus. CBolcTBa
" NpaBUWJIa | YUCIIOBBIX THocieaoBarenbHOcTell. OmpeneneHue mpezena IOCIEA0BaTEIbHOCTH.
Au(ppepeHuupoBaHNA Beruucnenue npenenos nocinenoBatensHocTeil. [Ipenen ¢pyHkunn Ha GECKOHEYHOCTH. 2
IIpenen ¢pyukiuu B Touke. [Ipupamenue aprymenta. Ilpupamenue pynkuuu. 3anauu,
OPUBOJALIME K TOHATHIO Npou3BOAHOH. OmpeneneHue NPOU3BOAHON. AJITOpPUTM
OTHICKAHHS ITPOU3BOJHOM OK-01, OK-02,
Komb6uHMpoBaHHOE 3aHATHE OK-03, OK-04,
Tema 6.2 IlpousBoanbie | ConepikaHue yueOHOro MaTepuana OK-05, OK-06,
CYMMBI, pasHoctu | Popmynsl nudpdepernumponanus. [Ipasuna nuddepennpoBanus 6 OK-07
Npou3BeIeHus], YaCTHOro | KoMOMHUPOBAHHOE 3aHSTHE MK 1-2
Tema 6.3 IIpomssoanbie | Conepkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKUX Onpenenenue ciaoxHOM ¢yHKkuuu. I[Ipou3BomHAs TPUTOHOMETPUYECKHX (DYHKITHA.
¢ynkumii. IIpomssoanas | [IpousBoanas cioxHoM GpyHKINN
CJIOKHOM (PYHKIMHU KomOuHMpOBaHHOE 3aHATHE 3
Tema 6.4 Cogepxanue yaeOHOTO MaTepuana
FGOMeTpl/I‘IGiCKI/II/I CMBICT | Meomerpuueckuit  CMBICH  NPOM3BOAHON  (YHKIMH — YIJIOBOH  KOA(QHUIHEHT
NPOU3BOIHOM 4

KacaTeabHOM K Tpaduky (YHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduky
GyHKIMHU. AJTOPUTM COCTaBIIEHUS! YpaBHEHUS KacaTelbHOH K rpaduky GyHkimu y=f(x
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KomOuHMpoBaHHOE 3aHATHE

Tema 6.5 ®Ousuveckuii
CMBICJI TPOM3BOJAHOH B
npodeccuoHaJIbHBIX
3ajavax

Copepxanue yaueOHOro Marepuana

®u3nueckuil (MEXaHUUYECKHT) CMBICI TPOU3BOJHON — MIHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

KomOuHupoBanHoe 3anstue

Tema 6.6 Ilousitue o

HpaKTI/I‘IeCKOC 3aHATHUC

24 W3ydeHue MOHATHA M CBOMCTB HENPEPHIBHON (PYHKITUH.
25 IlpuMeHeHue aaropuTMa pelieHns HepaBeHCTB METOJJOM UHTEPBAJIOB

HeNpepbIBHOCTH
byHkumnm. Meton
HHTEPBAJIOB
Tema 6.7 MOHOTOHHOCTH
pysHkumnm. Toukn
JIKCTpeMyMa

Copeprxkanue ydeOHOro Marepuana

Boszpacranue u yObiBaHue (yHKIIUU, COOTBETCTBUE BO3pacTaHus M yObIBaHUS (PyHKUIUU
3HaKy npou3BOJHOM. [loHATHME MPOM3BOAHON BBICHIETO IMOPAJKA, COOTBETCTBUE 3HAKa
BTOPOIl MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM W MHUHUMYM. [lOHSTHE acMMOTOTHI, CIOCOOBI MX OMpeAeNeHUs. AJITOPUTM
uccleIoBaHus (PYHKIIMU U MTOCTPOCHHUA ee TpadrKa ¢ MOMOIIbI0 TPOU3BOHON. J[poOHo-
JTUHEHHas QYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8 UccienoBanue
(ynkuuii 1 mocrpoenue
rpagpuxosn

Coneprkanne y4eOHOro MaTepuana

HccnenoBanue pyHKINU U TOCTPOEHUE TPadUKOB.

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.9 HantoJuaniiee u
HAaUMeEHbIIlee 3HAYCHUSA

GyHkuun

CopepxaHue yaeOHOro MaTepuana

Haxoxnenue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUU q)YHKHHﬁ, MMOCTPOCHHUC
Fpa(bI/IKOB MHOT'OYJICHOB C MCITOJIb30BAHUECM aIlrnapara MaTeMaTH4CCKOro aHajinia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 Haxoxkaenue

ONTUMAJILHOI'O
pe3yjabTara ¢ IMOMOIIbIO
NPOU3BOJAHOM B

MNPAKTHYIECCKHUX 3aJavdax

IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/ep:KaHHE (COAep:KaHHE NPHUKJIAIHOIO
MOJYJIsT)

IIpakTHueckoe 3aHsTHE

26. W3yunTh MeTOH pEIIeHUs 3aJad 4Yepe3 MOWCK HAuOONbIIEro W HAUMEHBIIETO
3HAYCHU.

27. Beruucienue HauboIbIIero (HAMMEeHbINEr0) epUMETpa.

28. Beruncienne HanOoIbIIeH (HAMMEHBIIIEH ) TUTOTIIATH.

29. Beruucnenue HaubobIero (HAMMEHbIEro) 00bEMa.

30.Pemienue 3aga4 ¢ 5KOHOMUYECKUM COJEPKAHUEM.

31. Pemienue pa3nuyHbIX 3a/1a4 Ha HanOombIIee(HaUMEHbIIIee) 3HAUCHHUE.
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Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3apa4. | opmynsl u npaswia auddepenuupoBanud. MccrnegoBanue ¢GyHKIUN € TOMOIIBIO

IIpousBoanas ¢ynkuum, | npoussoanoil. Hanbomnbiee u HanMeHblee 3Ha4eHUs] QYHKIIUU 2

ee pPMMEHeHne KonTponbnas pabota

CamocrosrenbHas pabora

Coob6menne «CrocoObl 3amanus Gyaknuuy. HarmsgHoe mocobue «Buawsl dynkmumity. Coobmenne «O0iacTh

OTIpeNIeNIeHUs] ¥ MHOXKECTBO 3HadeHud ¢yHkuumy». Coobmenue «Yeéruele n HeuérHble (yHKuMnM». CocraBieHHE

cxembl uccienoBanus ¢yHkiuu. CoobmieHue «Urenue rpaduko ¢yHkumit». Coobmienne «CBoHcTBa (YHKITANY.

Coobmenne  «OOparubie  ¢yHkuum». Coobmenne «Cnoxnas  ¢ynkuus». IIpesenramus  «YHucmosbie

nocnenosarenbHocTh. Coobmenue «lIpenen mnocnenoBatensHOCcTHY. Coobuenue «lIpousBognas». Tabnuna 22

«Dopmynsl auddepenuupoBanusy. Coobmenne «llpaBuma BeMucIeHUsT NPou3BOAHBIX». CocraBieHue 3amad

«IIpousBonnas cnoxHoi ¢yHkuun». Coobmenune «Haxoxnenue npousBoaHbix». Coobumenue «KacarenpHas k

rpaduky ¢ynxmuny. CocraBienune mnpukiamHeix 3amad. CooOmienue «lccnemoBanne (QyHKIHH € MOMOIIBIO

npou3BoaHOM». CocTaBieHue NpukiIaaHbx 3af1ay «Haubonbliee 1 HanMeHblee 3HaueHus QyHkuun». CoobuieHue

«Bropas npoussoaHass». Jlokinan «lIpuMeHeHre MpOnu3BOIHONY.

Pazgen 7. 10

IlepBooOpa3nas

byHxkuum, ee

NpUMeHeHHe

Tema 7.1 Coneprkanue y4eOHOro MaTepuana 2

ITepBoobpasHas 3ajaua 0 BOCCTAHOBJICHMM 3aKOHA JBWKEHMS IO H3BECTHOW ckopocTH. [loHsTHe

PyHKIHH. Ilpasuia uHTerpupoBanus. O3HAKOMIIGHHE C TIOHSATHEM HWHTErpaja W IepBOOOpa3sHOW st

HAXOKICHMS byuknun y=f(x). Pemenue 3amay Ha CBsA3b MEPBOOOPA3HOW U €€ MPOU3BOTHOIM,

NepBo00pasHbIX BBIUHCJIEHHE NTEpBOOOPa3HON /i NaHHOW PyHKuMU. Tabnuna hopMyi Uid HaXO0KICHUS OK-01, OK-02,
nepBooOpa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM OK-03, OK-04,
Komb6unupoBaHHoe 3aHsATHE OK-05, OK-06,

OK-07

Tema 7.2 Copepxanue yueOHOro Marepuana 2 K 1-2

HeonpeneseHHbIin "

onpeneennb [TonsiTve HeonpeieIeHHOr0 NHTErpaja
KomOunmpoBanHoe 3aHsATHE

HHTErpaJjbl

Tema 7.3 ILnomaas | Conepikanne ydeOHOTO MaTeprasa

KPHMBOJIMHEIHOI 3amaum, MPUBOSIINE K TIOHATHIO OMPEISIIEHHOTO HHTErpaia — O BRIYMCICHHH TUTOIIA M

Tpaneuuu. @®opmyaa | KpUBOJIMHEHHOW Tpameuuu, O TNepeMeleHuH Touku. IlloHsATHe ompenenéHHOro 2

Herorona — Jleitoanna uHTerpasna.  'eomerpuueckuii u (u3MUeckuil CMBICI ONpeAeNeHHOr0 HHTerpaia.
®opmyna Hetorona— Jleiibania

29




KomOuHMpoBaHHOE 3aHATHE

Tema 7.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue TMPHUKJIATHOIO
OnpenesieHHbII MOLYJIs1)
HHTErpaJj B 'KU3HHU [TpakTnueckoe 3aHsaTue
= 2

32. IIpumenenue popmynsl Hetotona — JleliOanna

33. Pemnienue 3a1a4 Ha NpUMEHEHUE UHTErpaia
Tema 7.5 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3apad. | IlepoobOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenue
IlepBooOpa3znas KoHnTtposbHas padota 2
pyuxkuum, ee
NpUMeHeHHe
CamocrosTenbHas paboTa 5
[Ipezentranms «Uuterpan». Coobmienne «Bwruncnenue wunterpaiony. Coobmenue «Ilmomans KpUBOJIUHEHMHON
tpaneuun». Coobmenue «lIpumenenne nuterpana B pusnke u TexHuke». CocTaBieHne MPUKIAIHBIX 3a7ad.
Pa3nea 8. 43
MHOrorpaHHUKH M TeJja
BpalllecHUs
Tema 8.1 Bepumnbl, | Copepikanue yueOHOro Marepuana
pedpa, rpanu | [lonsatue MHororpaHHuka. Ero sinemeHThl: BepuinHbl, peOpa, rpanu. JluaroHais.
MHOTOTPAHHUKA CeueHue. Bolllykiible 1 HEBBIITYKJIbIE MHOTOIPaHHHUKHU

KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 8.2[1pusma, ee | ComepikaHue yueOHOro MaTrepuana
cocraBJsiomme, ceyenne. | [lonstue nmpusmel. Ee ocHoBaHus u OokoBble TpaHu. Beicora mpusmsbl. Ilpsmas u OK-01, OK-02,
IIpssimass um npaBuwibHAasA | HakioHHadg npusma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
NPU3MbI KomMmOuHnpoBanHoe 3aHsTHE 2 OK-05, OK-06,
Tema 8.3 CopepxaHue yaeOHOT0o MaTepuana OK-07
HHapajutenenunen, KyO. | [lapannenenumnen, cBoiCTBa MPSAMOYTOJIBLHOTO Mapaenenumena, kyo. Ceuenue kyoa, K 1-2
Ceuenne Ky0a, | mapayurenenumneia
napaJjjesjenumnena KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.4 Ilmpamuna, ee | Conepxkanue ydeOHOTO MaTepuaa
cocrasjsomue, ceyenne. | [lupamuna u ee snementol. Ceuenne nupamunbl. [IpaBunbHas nupamuaa. YcedeHHas
I[IpaBuiabHasgs nupammaa. | mupaMuIa
Yceyennass nupamujaa 4

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 8.5

BokoBas " MOJIHAA

Copnepkanne y4eOHOro MaTeprana

[Tnomans GOKOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHIBI
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MMOBEPXHOCTH NMPU3MbI,
NMUpaMHUabl

KomOuHmpoBaHHoe 3aHATHE

Tema 8.6 Cummerpusi B
KyOe, mapasienenumnene,
npu3mMe, NUpamMmje

Conepkanue yqaeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpsAMOH, I1uiockocTH. Cummerpuss B KyoOe,
napajuiejenumnese, npusmMe, NupaMmmie

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.7 IIpumeps!
CUMMeTpuii B npodeccun

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE coOJep:KaHUe (CoAep:KaHNe NPHUKJIATHOTO
MO/J1YJIfA)

HpaKTI/I‘IeCKOC 3aHATHUC

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

35. Peuienue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "' CeueHus npu3msl"

36. PemieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7au. "Ilnomann noBepXxHocTy Npu3Mbl"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "CeueHus nupamubl"

38. Pemenne npakTUKO-OpUEHTUPOBAaHHBIX 3a1a4 "[1011aa1 mnoBepXHOCTH NUpaMuab!"
39. Pemenue mpakTHKO-OPHEHTUPOBaHHBIX 3amad  "[lnomamm  moBepxHOCTH
MHOTOT'PAaHHUKOB'".

Tema 8.8 IlpaBuibHbIe
MHOTOTPAHHHKH, ux
CBOlicTBa

IIpakTHueckoe 3aHsTHe

40.PaccMoTpeTh CBOCTBA MTPABHIIBHBIX MHOTOTPAaHHUKOB

Tema 8.9 Huaunap, ero
cocrapisiromme. Ceuenue
HUJIHHAPA

Copepkanne ydeOHOro Matepuana

[Mwiuuap u ero snemeHThl. CeyeHHe LMIMHApPA (MapajjieIbHOE OCHOBAHUIO U OCH).
Paseeprka mwimHIpa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.10 Konyc, ero
COCTABJISIOIIHE.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe NPHUKJIATHOTO
MO/YJIfA)

KOHYC " €ro 3JICMCHTLI.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 8.11 VYcedeHHBIH
KOHYC. Ceuenue
YCe4EeHHOr0 KOHYca

CopepxaHre yaeOHOro MaTepuana

Yceuennslil konyc. Ero obpa3sytonias u BbicoTa.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.12 Ceuenue
KOHYcCa

IIpojeccrnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO
MOYJIsT)

Ceuenne koHyca (mapayielbHOE OCHOBAHHMIO W TPOXOASIIEE 4Yepe3 BEpIIHUHY),
KoHH4eckue ceueHus. Pa3Beprka konyca. CeueHue yCce4eHHOro KOHyca

KomOuHMpOBaHHOE 3aHATHE
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Tema 8.131Hap u cdepa,
UX CeYeHHUs

CopepxaHne yaeOHOro MaTrepuaa

[Tap u cdhepa. Bzanmnaoe pacniosioxenue chepsl 1 miaockocTr. CedeHue mapa, chepbl

KomMmOuHnpoBanHoe 3aHsTHe 2
Tema 8.14Ilonsitme 006 | Conepxkanue yueOHOTO MaTepuaa
o0beme Teaa. | [Tousitue 06 o6veme tena. OOveM Kyda U MpsSMOYTOIbHOTO Mmapaienenumneaa. O0bem
OTHowIEeHHNE 00beMOB | ipu3Mbl ¥ IIIKMHApa. OTHOIIEHHE 00BEMOB MOJO0OHBIX Tel. ['€OMETpUUECKHI CMBICT 4
NMOJA00HBIX TeJ onpeieauTeNs 3-ro nopsiaKa
KomOuHupoBanHoe 3aHsTHe
Tema 8.1500bembl  u | Conepskanue ydeOHOTO MaTepuaa
TLIoIan!  HOBEPXHOCTEN | 5 onpr nupamuas! 1 KoHyca. O6beM mmapa. [1I0maam TOBepXHOCTEH Te 4
red KomMmOuHupoBanHoe 3anstue
Tema 8.16KomOunamum | IIpaktuueckoe 3ansarue
MHOTOIPAaHHUKOB M TeJ | 4] Haxoxxnenue momaaeid 1 00b€MOB KOMOWHAIIMM MHOTOTPAaHHUKOB
BpalleHUA 42 HaxoxaeHue mioraaeid 1 00béMOB KOMOWHAIIMIA TEJ BpaIllCHHMS. 3
43 HaxoxpaeHnue mionaied 1 00bEMOB KOMOMHAIIMN F€OMETPUUYECKUX TEJ
Tema 8.17 IIpakTyeckoe 3aHsaTue
I'eomeTpuueckue 44 Vcnonb30BaHWe KOMOMHALMA MHOTOTPAHHUKOB W TeNl BpAlllEHUS B MPAKTUKO-
KOMOUHAIIUH HA | OPMEHTUPOBAHHBIX 3a]a9a 1
NMPaKTHKeE
Tema 8.18Pemenne | Comepxanue yueOHOTO MaTepraia
3aga4. Muororpanauku | O6beMBbI U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
U TesIa BpalleHusl KonrponbHas pabora 2
CamocrosiTenbHas paboTa
[Ipezentranus «Muororpanauku». HarnsgHoe mocobue «Pa3Béprka mHororpanHukay. CooOmenne «lIpuzmay.
CoobOmenne «Ceuenus npusMbly. Jloxman «[lapamnenenunensi». Coobuienue «bokoBas U MoOJHas MOBEPXHOCTH
npu3Mbl». CooOuienne «O0bEM mpusmbl». CocTaBleHHE 33/a4 Ha BBIYMCIEHUE IO MOBEPXHOCTU IMPHU3MBI.
CocraBneHue 3aad Ha BblYHcIeHHE oObema mpu3Mmbl. Coobmenue «Bunmbl mupamum». Coobmienue «CedeHust
nupamub». Coobuienue «Yceu€HHas nupamugay. Cocrapinenue 3aaady «O0béM nupamuasl». CocTaBieHHe 3a1ady 22
«[Mupamupaay. Ilpesentanus «MHOTOrpaHHUKH B kH3HU U B mpupojae». Coobmenue «{umuamp». CoobuieHue
«Konyc». Coobmienne «Yceu€HHbi KoHYc». CocTaBieHue 3amad ¢ nmpodeccruoHalbHON. HanpaBieHHOCThIO «Tema
BpateHusy. [Ipesenranus «CuMMeTpusi B IPUPOJIE, apXUTEKType, TeXHHKE, B ObITYy».Coolmienne «Tena BparieHus B
Hamel xu3Hn». CocTaBiIeHUE TPUKIIATHBIX 3a71a4.
Pasznen 9. Crenmenm n 20 OK-01, OK-02,
KOPHH. Crenennas OK-03, OK-04,
dyHkIUS OK-05, OK-06,
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Tema 9.1 Crenennas

CopepxaHne yaeOHOro MaTrepuaa

OK-07

¢byHkuusi, ee cBOCTBA [ToHATHE KOpHS N-OH CTENEeHH W3 JeHCTBUTENbHOTO umcia. DyHkummm y = VX wux 1K 1-2
cBoricTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsatue 4
Tema 9.2 CopepxaHue yaeOHOro MaTrepuaa
IIpeoOpa3oBanue IIpeoOpa3zoBanre HpparmOHAIBHBIX BBIPAKCHUN
BBIpaKeHUH ¢ KOpHAMH | KoMOMHUpPOBAaHHOE 3aHSTHE 4
N-o0il cTeneHun
Tema 9.3 CaoiicrBa | Conepxanue y4eOHOTO MaTepuaia
CTeNeHu ¢ | [lonsiTue creneHu ¢ panroHaIbHBIM Noka3aTesneM. CteneHHble QYHKIUU, UX CBOMCTBA U
PALMOHAJIBHBIM U | rpaduku
AeHCTBUTEJIbHBIM KombOunnpoBanHoe 3aHsaTHE 4
NMOKA3aTeJISAMH
Tema 94 Pemenne | Conepkanue yueOHOro MaTepuaia
HPPalUOHAIBHBIX PaBHOCWIBHOCT MppalMOHAIBHBIX YPAaBHEHMM M HEPaBEHCTB. MeETOAbl MX pELICHUS.
YPaBHEeHHUI1 U | Perienue uppannoHanbHbIX YPAaBHEHUI U HEPABEHCTB
HEPABEHCTB Komb6unupoBanHoe 3aHsATHE 6
Tema 9.5 Crenenn u | CopepikaHue yueOHOro Marepuana
KOpPHHU. Crenennas | OnpeneneHue CcTeneHHOH ¢QyHKIuH. lcnonb3oBaHMe ee CBOWCTB MpH  PEIICHHU
GyHkuus YPAaBHEHUI U HEPABEHCTB 2
KonTponbHas pabota
CamocrosrenbHas pabora
Coobmenne «Crenennas ¢pynkuus». Coobmenne «JleiictBusi ¢ kopasimuy». CocraBnenue 3ananuii «IIpeodpazoBanue
UppalMoHaNbHBIX  BblpakeHuily. CooOmenne «MppaunoHanbHble  ypaBHeHMs». CocTaBieHMe 3agady ¢ 9
MIPEAOCTABICHUEM JTAJIOHOB OTBETOB «PelleHHe pas3MYHbIX HPPAlMOHAIBHBIX YypaBHEeHMU». J[loknan «Twumsl
UppalMoHaNbHBIX ypaBHeHUI». [Ipesentanus «CpoiictBa crenmeHu». CooOuienue «/leiicTBus co cTeneHsMn».
CocraBnenue 3a/1a4 ¢ MpeI0CTaBICHUEM YTATOHOB OTBETOB «IIpeobpa3oBaHue CTENEHHBIX BRIPAKCHHIN.
Paznen 10. 18
g;’:z;ﬁ“"“a” OK-01, OK-02,
OK-03, OK-04,
Tema 10.1 Copneprkanne ydeOHOro MaTeprasa OK-0 5’ OK-06
IToka3aTebHas CreneHb ¢  TPOW3BOJBHBIM  JICUCTBUTENBHBIM  ToKazareneM.  OmpeneneHue OI’(-07 '
¢pyHkums, ee cBoiicTBa NoKa3aTeJabHONH (QYHKIMH, €€ CBOHCTBA M TpaduK. 3HAKOMCTBO C IPUMEHEHUEM K 1-2
nokasarenbHOM (QyHKuMU. PemieHue mnoka3zaTenbHBIX ypaBHEHUH (YyHKIHOHAIBHO-
rpaduuecKuM METOIOM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 10.2 Pemenme | I[IpakTuueckoe 3anstue
MOKa3aTeJbHbIX 45. Penienue nmpocTelIMuX MOKa3aTeNIbHbIX YPaBHEHUN
YPaBHeHUil U | 46. Pemienue noka3areybHbIX YPaBHEHUH METOJOM BBEACHUS HOBOUM MIEPEMEHHOM
HEpPaBeHCTB 47 PemieHue 1okas3aTreabHbIX YPaBHEHUM METO0M Pa3JIoKEHUs HA MHOKUTEIIH. 8
48. PemieHue nokasaTeinbHbIX YPAaBHEHUI METOIOM ITOUWJIEHHOTO JEICHUS
49 Peuienue noka3areabHbIX YPaBHEHUN METOI0M IPYIITUPOBKU
50. Pemenue nokasatenbHBIX YpaBHEHUH (PYHKITMOHATBHO-TPA(PUIECKUM METOIOM.
51 Pemienne npocTeinx noka3areabHbIX HEPABEHCTB.
52. PemieHue nokasaresibHbIX HEPABEHCTB.
Tema 10.3 Cucremsl | Conepikanue ydeOHOro Marepuana
NMOKa3aTeJbHbIX Pemenne cucreM nokasaTenbHbIX YpPaBHEHUIN
YPaBHeHUil KomMmOuHupoBanHoe 3aHstue 4
Tema 104 Pemenune | Conepxkanue ydeOHOro Marepuana
3aga4. IloxasarenbHas | Pemienue mokasareiabHBIX YpaBHEHHI METOJOM ypaBHHMBAaHHMs TOKa3aTelled U METOJIOM
pynxuus BBEJICHMS HOBOW IIEpEMEHHOM. Penenne noka3arenbHbIX HEPABEHCTB
KoHnTtposbHas pabota 2
CamocrosTenbHas padboTa
CooOmenne «IlokazarenvHass Qynkuus». Coobmenue «llokazatenbubie ypaBHeHus». Coobmenue «Tumbl 3
TOKa3aTEIHbHBIX YPAaBHEHHI.
Pa3zpea 11. Jlorapugmni. 30
Jlorapudpmuueckas
GyHKuus
Tema 11.1 Jlorapudm | Conepxkanue ydeOHOTO MaTepuaa
yuciaa. [decaruunblii M | Jlorapudm yucna. JlecaTuuHbIi 1 HATYpaIBHBIN JOTapU(GMBI, YHUCTIO €
HATypaJbHbII KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Jorapugmsl, YHCJIO € 4 OK-03, OK-04,
Tema 11.2 CsoiicrBa | Conepxanue ydeOHOTO MaTepuaa OK-05, OK-06,
Jorapudpmos. Omnepaums | CoiicTBa jorapudmon. Oneparus gorapuMUpPOBaAHUS. OK-07
Jorapu¢mupoBanus KomOuHMpOBaHHOE 3aHATHE 6 TK 1-2
Tema 11.3 Copneprkanne ydeOHOro MaTeprasa
Jlorapudmunyeckasn Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
(pynkuus, ee cBolicTBa Komb6uHnpoBanHoe 3aHsaTHE 2

Tema 11.4Pemienue

Cogepxanue yaeOHOT0O MaTepuana
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JorapupmMuyecKkux [Tousitue norapupmuveckoro ypaBHeHus. Onepanus NOTCHIUPOBAaHUSA. TpU OCHOBHBIX
YPaBHeHHUii M | METO/1a PELIeHUs JJorapu(PMUIECKUX YpaBHEHUH: (PyHKIMOHAIBHO-TpadUUecKUii, METON
HEpPaBeHCTB NOTEHIIMPOBAHUS, METOJl BBEACHUS HOBOM mepemenHHou. Jlorapudmuyeckue
HEpaBEHCTBA 10
KomOuHupoBanHoe 3aHsTHe
Tema 11.5Cucremsi | Conepxanue yaueOHOro Marepuaa
Jorapupmuyeckux ANTOPUTM peEUIeHUS CHCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapupMHUUECKUX
YPaBHEHUi ypaBHEHU U HEPABEHCTB
KomOuHnpoBanHoe 3aHsTHe 4
Tema 11.6 Jlorapudmsbl B | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHHUe (CoAep:KaHMe TNPHKJIATHOTO
npupo/Je U TeXHUKe MOJYJIsT)
IIpakTHueckoe 3aHsTHe
53. Ilpumenenue norapudma 2
54. Uzyuenne nonstus "Jlorapudpmuyeckas cnupais"
Tema 11.7Pemenne | Coneprkanue yueOHOro MaTepuasia
3ajgad4. Jlorapugmsl. | Jlorapudpmudeckas ¢pyHkums. Pemenne npoctedmmx iorapuMUIecKux ypaBHEHHHA
Jlorapumuueckasn KoHTposbHas padota 2
byHkuus
CamocrosrenbHas pabora
Coobmenue«lorapudmuueckas Gpyukmus». [Ipesentanus «Jlorapudmery. Coobiienne «/lecaTuunbiii M1 HaTypaaIbHbI 5
norapudpmsel». Coobmenue «Jlorapupmuueckue ypaBHeHHs». CoobuieHne «CrnocoObl peieHus JorapupMuuecKux
ypaBHeHui». [Ipesenranus «IpumeHenue sorapudmony.
Paznen 12. 6
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1MHo:xecTBa Conepxkanue yaeOHOro MaTepuaia
ITonsitue MHOXecTBa. IlonMHOkecTBO. Oniepaniiv ¢ MHOKECTBAMU
KoMmOnHMpoOBaHHOE 3aHSTHE 2
Tema 12.2 I'padni IIpakTrueckoe 3aHsaTHE
55. Uzydyenue nousitust rpada
56. Paccmorpers knaccugukanuio rpagos. Ces3Hbli rpad, nepeBo, 1muki rpad Ha 2
MJIOCKOCTH
Tema 12.3 MHuo:xectBa u | [IpodeccHoHAILHO-OPDHEHTHPOBAHHOE COepPKaHUE (COoAep/KaHHMe INPHKJIAJIHOIO
I'padsr MOAYJIs)
ITpakTuyeckas pabora 2
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57. Pelienue NpuKIAIHbIX 3a/1a4 [0 TEME MHOKECTBA
58. Pemenue 3a1a4 Ha MpuMeHEHHE rpadoB

CamocrosrenbHas padora

CoobOmenne «MuoxectBo. I[lommuHoxecTBO». IIpeseHTtamuss «OnucaHue peanbHBIX CUTYallMd C ITOMOIIBIO 5
MHOXecTB». Coobmienue «I'pade». Ilpezentanus «[Ipumenenue rpagdoy». CocTaBieHUe MPUKIAIHBIX 3a7a4.
Pazgea 13. DieMeHTHI 26
KOMOUHATOPHKH,
CTATHCTUKH W TEOPUH
BEePOATHOCTEM
Tema 13.10cHoBHBIe | Conepkanne ydeOHOro Marepuana
NOHATHS [lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
KOMOUHATOPUKH 6
KombOunnpoBanHoe 3aHsTuHe.
Tema 13.2 Co6biTHe, | Conepxanue ydeOHOTO MaTepuaa
BEPOATHOCTL  COObITHSA. | COBMECTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CnoxeHue M YyMHOKeHHe | YCIOBHAasE BEpPOATHOCTb. 3aBHUCHUMBIE W HE3aBUCUMBIE COObITHUA. TeopeMbl O
BEpPOSATHOCTEH BEPOSATHOCTH IIPOU3BEACHUS COOBITHI.
6
Komb6uHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3BepositHocTh B | [IpodheccnoHaibHO-OPHMEHTUPOBAHHOE coJep:KaHue (coAep:KaHue NPUKJIATHOTO OK-03: OK-04,
npo¢ecCHOHANBHBIX MOYJIsT) OK-05, OK-06,
3agaqyax ITpakTHueckoe 3aHiITHE OK-07
59. OneHka BepOSATHOCTH COOBITHS K 1-2
60. HaxoxneHnue moJiHoN BepOSITHOCTA COOBITHIM 2
Tema  13.4Quckpernasi | CopepikaHue yueOHOro Marepuana
ciaydailHas  BeJIMYMHA, | Buabl cnyuaiineix BennuuH. OmnpeneneHue AUCKPETHOM ciaydailHON BeJWYUHBI. 3aKOH
3aKOH ee pacipelesieHus | pacupe/ieleHus TUCKPETHOM CilydyailHOM BennurHbl. Ee yncioBble XapakTepUCTUKH
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 13.53apauun | Cogeprxanue yaeOHOTO MaTrepuaia
MaTeMaTH4YeCKOu Bapuauvonnsiii  psn.  Ilonmuron 4wactor u  rucrorpamma.  CTaTUCTHYECKHUE
CTATUCTUKH XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX TaHHBIX
KomOuHMpOBaHHOE 3aHATHE 4

Tema 13.6 CocraBieHnue
TabJMI W JAUarpaMMm Ha
NpaKkTHKe

IIpogeccnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHUe INPHUKJIATHOIO
MOYJIsT)

IIpakTHueckoe 3aHsTHE

61.BpIuncienre OCHOBHBIX XapaKTEPUCTUK B MATEMAaTUYECKON CTaTHCTUKE
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62.IlepBuuyHas 00pabOTKa CTATUCTUYECKHUX JAHHBIX
63. I'paduueckoe mpeACTaBICHUE TaHHBIX
64. HaxoxxneHue cpelHUX XapaKTEepUCTUK

Tema 13.7 Pemenune | Conepxanue yueOHOTO MaTepuaa

3ajad. JiIeMeHThI | DneMeHTl KoMOMHAaTOpuKu. CoOBITHE, BEpOATHOCTh COObITHA. CloXeHue |
KOMOMHATOPHUKH, YMHOKEHHE BEPOSITHOCTEU
CTAaTHCTHKH H  Teopuu | KoHrpoabHas pabora 2
BEPOSATHOCTEM
CamocrositenbHas paboTa 19
Coobmenne «Kombunatopukay. CooOuienune «@Pakropuan». CocraBienue 3agau «Pasmemenus». CocraBieHue
3amau  «llepectanoBku». CocraBnenue 3anau «Coueranusi». Ilpesentauus «KoMOuHATOpHBIE COEIUHEHUS.
CocraBnenue 3anay «bunom HproToHay. CooOuienne «CoiictBa OuHOMHaNbHBIX K03 duiuentosy. CoobuieHue
«TpeyronpHuk Ilackansa». Coobmenune «Knaccuueckas BeposTHOCTh». CocraBieHue 3agad  «CrioxeHue
BeposiTHOCTe». CocraBieHue 3ajgady «YMHOKeHHe BeposTHocTei». CocraBieHHe NPUKIAAHBIX 3ajnad. Jlokman
«Marematndeckast cratuctukay. CoobOmenne«Crnocoosl oroopay. Coobmenne «OO0paboTKa CTATUCTHYSCKUX
naHHpix». [Ipesenranmus «I'paduyeckoe npeACTaBICHUE CTAaTUCTUUECKUX JAaHHbIX». CoobOmenue «llonuron.
I'ucrorpamma.CocraBienue 3a/1a4 ¢ npoeccnoHalbHOM HallpaBIEHHOCTBIO.
Pasznen 14. YpaBHenus un 24
HEPAaBEHCTBA
Tema 14.1 Conepkanne yaeOHOro MaTepuaa
PaBHoCHIBHOCTH PaBHOCWIIBHOCTH ypaBHeHu#l. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIBHBIX
YPaBHEHHI1. Mertoabl | nepexo/ilax B ypaBHEHHUSX. MeToAbl pelIeHUs ypaBHEHUM: MEpexoa OT pPaBEHCTBA
peleHust (GYyHKLIUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMH, METOJ] pa3io)KeHUs Ha 4
MHOKUTEIM, METOJ BBEICHUS HOBOW IMEpeMEHHOW, (PYHKIHMOHAIbHO-TpaduyecKuil
METOJ
KomMmOuHnpoBanHoe 3aHsTHE
Tema 14.2 | Conep:xanue yueOHOro MaTepHuasa
PaBHOCHIIBHOCTD MeToapl pemieHHs HEpPaBEHCTB: MEpexXo]l OT CpaBHEHUS 3HaueHuM (QyHKIUN K
HEPaBeHCTB. Mertoabl | CpaBHEHHIO 3HAYCHMH apryMEHTOB JJs MOHOTOHHBIX (YHKLUH, METOJ| MHTEpPBaJOB, OK-01, OK-02,
peuleHust ¢dbyHK1MOHaNbHO-Tpaduyeckuit meron. ['paduueckuit MeToq penieHns: HepaBeHCTB OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE 2 OK-05, OK-06,
Tema 14.3 YpaBuenusi u | Copepkanue yueOHOro Marepuana OK-07
HepaBeHCTBa ¢ moayJeM | Onpenenenue moayis. Packpeite Monyns no onpenenenuto. [Ipocreitmne ypaBHeHUS IIK 1-2
Y HEpaBeHCTBa ¢ MoayJieM. [IpuMeHeHre paBHOCWIIBHBIX MEPEXOJO0B B ONPEECIECHHBIX
TUTAaX YPaBHEHUN U HEPABEHCTB C MOAYJIEM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 14.4 YpaBHeHusi u

Copepxanue yaueOHOro Marepuana

HepaBeHCTBa ¢ | 3nakomcTBO ¢ mapamerpoM. [Ipocreiinne ypaBHEHUs 1 HEPABEHCTBA C MAPAMETPOM
napaMeTpamMu KomOuHnpoBaHHOE 3aHATHE 4
Tema 14.5 CocraBiaenue | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE coOjlep:KaHue (co/ep:KaHHe MPHUKJIATHOIO
U peleHue | MOXYJIs)
npogecCHOHAIBHBIX ITpakTuyeckue 3aHATHS
3ajpa4 ¢ NOMOUIBIO | 65. Pernienne TEeKCTOBBIX 334 IPOPECCHOHATBHOTO COACPIKAHUS 6
YPaBHEHHH 66. Perienne TeKCTOBBIX 33a4 IPOPECCHOHATIBHOIO COAEPIKAHUS
67. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHATBHOIO COJIEPKaHuUs
68. Penienne TeKCTOBBIX 33a4 IPOPECCUOHATBHOIO COIEPIKAHUS
69. Penrenne TeKCTOBBIX 33724 IPOPECCHOHATBHOTO COICPIKAHMUS
70. Penienue TeKCTOBBIX 3aJa4 IPOPECCUOHATBHOIO COIEPIKAHUS
Tema 14.6 Pemenmne | IIpakrrueckoe 3ansarue
3a1a4. YpaBHeHuss H | 71. [IpuMeHeHune oOMMX METOIOB PEIICHUH ypaBHEHUN
HEpPaBEeHCTBA 72. Perienue ypaBHeHUi ¢ MoysieM
73. PelieHue HEpaBEHCTBA C MOAYJIEM 4
74. PerieHne ypaBHEHUI ¥ HEPAaBEHCTB € MapaMeTpaMu
CamocrosiTenbHas paboTa 7
Coobmienne «Moaynp neiictButensHOro uuciay. Coolmenue «O01ume MeToibl pelieHus ypaBHeHui». CocTtaBieHue
3amauy  «YpaBHeHHs C mapamerpamu». CooOmienne «YpaBHeHHss ¢ wmoaynem». (CocTaBlieHHE TEKCTOBBIX
3agau.CocTaBeHNEe TEKCTOBBIX MPUKIAIHBIX 3a7a4.
Bcero: 314
IIpomexyTounas 6

arrectanus (JK3aMeH)
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3. YcaoBus peaju3ainuy NporpaMMbl 001eo0pa3oBaTe IbHOM JUCIUNJIMHBI

3.1. lna peaju3anui NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuajJbHble MOMEIeHHsT:

Peanuzanus mporpaMMbl AUCUUIUIMHBI TPEOYET HANMUYHS YI€OHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0YJArOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00eCIIeueHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne 00yueHust

1. JIns peanuzanuu nporpaMMmbl OMOIUMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3aluM JIOJHKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJISi KCIIOJIb30BaHHUS B 00pa30oBaTEIbHOM IIpoOliecce, HE CTaplle MATH JIeT ¢
MOMEHTA U3/IaHusl.

2. Pexomennyemblie TeYaTHbIE W3/1aHUS o peanuzanuu
0011e00pa30BaTEIbHOMTUCIUIUIMHBINPEICTABIEHBI B~ METOJUYECKHX  PEKOMEHJAlUsAX IO
OpraHu3aly 00yueHHUs.
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4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0CBOCHHUS 00111e00Pa30BaTeIbLHOI N CHUIIINHBI

:KOHTpOﬂLH OICHKA

pe3yIbTaTOB

OCBOCHUA

o01ieo0pa3oBaTeIbHON

pacKpbIBalOTCA Yepe3 AUCUUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIINX
U po(ecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oob6masi/mpodeccnoHabHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIEeTeHIIHS MepPONPUSITHSI

OK 01. Beibupats criocoObt P1,Tema1.1,1.2,1.3 [T-o/c’, 1.4, 1.5, TecTupoBanue
pelieHus 3a1au 1.6 YcTHBIN onpoc
npodecCHOHAIbHON P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MareMaTuuecKui
JIeSITeIIbHOCTHU 2.6 JHUKTAHT
MPUMEHUTEIBLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmoCTOSITEeIIbHAS

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

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6, pE3ynbTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,

IPAKTUYECKUX padoT
3amura TBOPUECKUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabor

7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17 3amura

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 MPOEKTOB

P 10, Temn 10.1, 10.2, 10.3, 10.4 KontponbHas padora

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

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX

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

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

IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJCTBA 1.6 VYerHbll onpoc
IMONCKA, aHaJIN3a U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MareMaTudeckuii
MHTEPIpPETALHNH 2.6 JIUKTAHT
uHpopmanuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBunyanbHas
nH(pOpMaIMOHHbBIE P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsITeIIbHAS
TEXHOJIOTUH IS 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 paborta
BBIIIOJIHEHMS 3a71a4 P 5, Temrr 5.1, 5.2 [IpencraBnenue
npodeCCHOHATBHON P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, pe3yJIbTaToOB
JIeATETbHOCTH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHYECKUX padoT

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

3anmTa TBOPYECKHUX
pabot

3amura
WHIVBUIYaIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
9K3aMEHaIIMOHHBIX
3aJaHui

1
MpogeccuoHanbHoe-opueHMuUPoO8aAHHOE COOepHaHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. ILltanupoBath u
pean30BEIBaTh COOCTBEHHOE
npoeCCHOHATIBHOE
JUYHOCTHOE Pa3BUTHE,
PeINPUHIMATENBCKYIO
JESITEIIbHOCTD B
npodeccuoHalibHOM cepe,
UCIIOJIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHUIX

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

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [I-o/c,
2.6

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

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

P 5, Temrr 5.1, 5.2

P 6, Tems1 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
P7, Temm 7.1,72,7.3,74,7.5,7.6,

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, pabor
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17 3amura
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temn 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 I1-o/c, Brmonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 SK3aMEHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temnr 13.1, 13.2, 13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 I[T-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJICHCTBOBATH U 1.6 YcerHBIM onpoc
paboTath B KOJUIEKTHUBE U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremMaTudecKkuii
KOMaH/E 2.6 JIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunusuayanpHas
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMmocTOsITeIIbHAS
4.711-0/c, 4.8, 4.9, 4.10, 4.11 paborta
P 5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yIbTaToOB

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

MPAKTHYECKUX padboT
3anmra TBOPYECKHUX

7.7 I1-0/c,7.8,7.9, 7.10 ITI-o/c, pabor
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17 3anura
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTpomnpHas pabora
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHnH
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 05. OcyiecTBasTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCHbMEHHYIO

1.6

YcTHBIN onpoc
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KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanniu ¢
y4eToM 0CcOoOeHHOCTEN

COLUAIIBHOTO U KYJIbTYPHOI'O

KOHTCKCTa

P2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 TI-o/c,
2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.71I1-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

MareMaTHdeCcKui
JUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB

1.6 IPAKTUYECKUX padoT

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | 3ammTa TBOPUYECKHUX

2.6 pabor

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

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UHIUBUAYATBHBIX

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

PS5, Temst 5.1, 5.2 KontponbHas padota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Brmmosinenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 DK3aMEHAIIMOHHBIX

P7, Temm 7.1,72,7.3,74,7.5,7.6, 3aJaHui

7.7 I1-0/c,7.8,7.9, 7.10 ITI-o/c,

7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

P12, Temsr 12.1,12.2,12.3,12.4

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

IT-o/c, 13.6

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

IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

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

P12, Temsr 12.1,12.2,12.3

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

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

IT-o/c, 14.6
OK 06. ITposaBnsaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
TPaKIaHCKO- 1.6 VYcrHbIl onpoc
NMaTpuoTUYecKyto no3uuu, | P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MareMaTH4eCcKuit
JIEMOHCTPHUPOBATH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JHUKTAHT
O0CO3HAHHOE ITOBEICHHE Ha P7, Temm17.1,72,73,74,7.5,7.6, NuauBunyanbHas
OCHOBE TPaTUIIUIOHHBIX 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, CaMOCTOSTEIIbHAS
00I1IeYEeTIOBEUYECKUX 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17 paborta
LICHHOCTEH, B TOM YHCJIE C P &, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
Y4€TOM TapMOHU3ALUU P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | pe3ynbTaToB

MEXHaAlMOHAIbHBIX U
MEXPEJINTUO3HBIX
OTHOLLIEHUH, IPUMEHSATH
CTaHJaPThI
AHTUKOPPYNLIMOHHOTO

IT-o/c, 14.6

MPAKTHYECKUX padoT
3anmTa TBOPYECKHUX
pabot

3amura
WHVBUTYaJIbHBIX
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MOBECHUS MIPOEKTOB
KonTposabHas padora
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJlaHuN
OK 07. CopnelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHHUIO OKPYKaroIen 1.6 VYcerHblii onpoc
cpensl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaremaTu4eckuii
MIPUMEHSATH 3HAHUS 00 2.6 IIUKTAHT
W3MEHCHHMH KJIUMaTa, P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4 NupuBunyanbHas
MIPUHITUIIEI OEPEHKITHBOTO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsTEeNLHAS
pou3BOJICTBA, dpdextuBno | 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 paborta
JIIEUCTBOBATE B P 5, Temrr 5.1,5.2 [IpencraBnenue
Ype3BBIYANHBIX CHTYAIHSIX P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaToOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabor
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17 3amura
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponpHas padora
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimmonnenue
11.4,11.5,11.6 I1-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temm 12.1,12.2, 12.3,12.4 3aJaHui
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
I1IK 1.2 Ob6ecneunBath P 1, Tema 1.1, 1.2, 1.3 TT-0/c?, 1.4, 1.5, TectupoBanue
yIIpaBJIEHUE JIOKOMOTUBOM 1.6 VYeTHBII onpoc
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, | MaTtemaTudeckuii
2.6 JUKTaHT
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyanbHas
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsITENLHAS
4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 paboTta
P 5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaTOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

MPaKTUYECKUX paboT
3ammra TBOPYECKUX
pabort

3ammra
WHIMBUIYATbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
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IT-o/c, 14.6

[1K 1.3 OcyiiecTBasTh
KOHTPOJIb paOOTHI
YCTPOMCTB, y3JI0B U
arperaTtoB JIOKOMOTHBA

P 1, Tema 1.1, 1.2, 1.3 [T-0/c*, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c,
2.6

P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 1-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 T-0/c,7.8,7.9, 7.10 T-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp 9.1,9.2,9.3,9.4.9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 [T-o/c,
11.4,11.5, 11.6 I-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYcerHblit onpoc
MareMaTU4eCKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAs
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KontponpHas pabora
Bremonuenue
JK3aMEHaIIMOHHBIX
3aJaHui
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