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MaTeMaTHKH J[arecTaHCKOro rocy1apCTBEHHOTO YHUBEPCUTETa HAPOIHOTO X035 HCTBA.
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HapOJHOTO XO351CTBA.

BHemnuii pemenzent — Jlyryea Apuza CanblkoBHA, KaHauIaT (U3UKO -
MaTEMaTUYECKUX HayK, JOIEHT Kadeapbl NpUKIAAHOW MareMmaThku JlarecTaHckoro
rocyapCTBEHHOIO YHUBEPCUTETA.

Pabouass  npoepamma  Oucyunauner  «Mamemamuxa» — paspabomana 8
coomeemcmeuu ¢ mpeoosaHusmMu GeoeparbHo2o 20Cy0apCmeeHH020 00pa306amenbHO20
cmanoapma cpeone2o npogeccuonarvhozo obpazosanus no npogeccuu 15.01.05
Ceapwux (py4HOU U 4acmudHO MEeXaHU3UpPOBAHHOU CEAPKU (HANAABKU), YINEEPHCOEHHO20
npuxazom Munucmepcmea obpazosanus u nayku Poccutickoii @edepayuu om 15 nos6ps
2023 2., Ne 863, 6 coomeemcmeuu ¢ npuxazom Muunpoceewenuss Poccuu 24.08.2022 2.,
No 762 «0O6 ymeepacoenuu Ilopsaoka opeanuszayuu u ocywecmeieHus oopazo8ameibHoll
0esimelbHOCMU  NO  00pAa308amenbHbiM  NPOCPAMMAM  CPeOHe20 NPOoQhecCUOHATIbHO2O
00pazo08anusy, 8 COoOmeemcmeuu ¢ npukazom Munucmepcmea 00pazoeanusi U HAYKU
Poccuiickoti @eoepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepoicoenuu edepanbHozo
20CY0apcmeeHHo20 00pa308amelbHO20 CMAHOAPMA CpeoHe20 00uieco0 00Pa308anuUsy.

Pabouast mporpamma auciuruinebl  «MaremaTuka» pa3menieHa Ha O(ULIHaTbHOM
caiite Www.dgunh.ru.

Xanmaroa IILA. PabGodas mnporpamMma JUCHUIUIMHBI «Marematuka» OIS
npodeccun  15.01.05 Cpapmuk (pydHOW M YaCTUYHO MEXAHU3WPOBAHHOW CBapKu
(marutaBku). — Maxaukana: JII'VHX, 2025. — 57 c.

PexomennoBana k yTBepxkacHHIO YdeOHO-MeToamueckum coetom JII'YHX 10
mapta 2025 T.

PekoMeH10BaHAa K YTBEPKICHUIO PYKOBOAMTENIEM OOpa30BaTEeIbHOM MPOTrpamMMbI
CIIO — mnporpamMMbl MOJATOTOBKM KBAIM(UIIMPOBAHHBIX pabodMX M CHyXKalluxX II0
npodeccun 15.01.05 Cpapmuk (pydHOM W YAaCTUYHO MEXAHU3UPOBAHHOM CBapKU
(narnaBku), Canaxosoit N.H.

OnoOpena Ha 3aceganuu kadenpsl marematuku 24 despans 2025 r., mpotokos Ne 7.
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Paspnen 1. [lepevyeHb IuIaHUPYeMBbIX pe3yIbTATOB 00y4eHHS M0 AMCHMILINHE

1.1 leap AUCUUIIAHBI

Copnepxanue mporpaMMbl 00111€00pa30BaTeIbHON JUCHUIUIMHBL «MareMaTukay
HaIpaBJICHO Ha JOCTHUXKEHUE PE3yJIbTaTOB €€ U3YYCHUS] B COOTBETCTBHH C TPEOOBAHUSIMU
OI'OC COO ¢ yuerom npodeccuonanbuoi HanpasienHoctu GI'OC CIIO.

1.2

ILnanupyembie

pe3yJibTaThl

O0CBOCHHUHA

001eodpasoBaTeIbHOM

aucUIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koo u naumenoeanue
Gopmupyemovix
KomnemeHuuil

Ilnanupyemoie pezyiomamot 0c60eHUA OUCYUNTUHDL

Obwue

ﬂucuunﬂuuapnbte

OK 01. Beibupatb
CIIOCOOBI peIIeHUs
3aaq
poheCcCHOHAIBHOM
JCSATSIIEHOCTH
MPUMEHHUTEIHHO K
pa3IMYHbIM
KOHTCKCTaM.

- TOTOBHOCTH K TPYAY,
OCO3HAHME LICHHOCTU
MacTepCTBa, TPYAOIIO0HE;

- FOTOBHOCTb K aKTUBHOM
JEATEIbHOCTH TEXHOJIOITMYECKOU
U COLMAIbHON HaNpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
IJIAHUPOBATH U CAMOCTOSITENBHO
BBITIOJHSATH TaKyIO
JeSATEIbHOCTD;

- UHTEpEC K pa3au4HbIM chepam
npodecCuOHAIbLHON
NeSATEIbHOCTH,

OBnazieHue YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
JNIEUCTBUSIMHU:

a) 0a30BbIC JJIOTUYECKUE
JICUCTBUSL:

- CaMOCTOSITEIBHO
bopMyanpoBaTh U
aKTyaJIM3upoBaTh NpoodsIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIM
MPU3HAK WK OCHOBAHUS JJIs
CpaBHEHUS, KiIacCU(pUKAIIIHU U
0000IIEHHS;

- OIIPENEIATh LEIn
NeSITEIbHOCTH, 33]1aBaTh
napaMeTpbl U KPUTEPUH UX
JOCTH)KEHHS,;

- BBISIBJISITH 3aKOHOMEPHOCTHU U
POTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBBI B
JESITENIbHOCTh, OLICHUBATh

-BJIaJIETh METOIaAMHU
JI0KA3aTebCTB, aJTOPUTMaMHU
pelIeHus 3a/1a4; YMEHUeE
dbopMyIpOBaTH
oIpesieNieHUs, aKCUOMBI U
TEOPEMBbI, MPUMEHSTH UX,
IPOBO/IUTH JOKA3aTEIbHbIC
pacCyXJIeHUS B X0/e
peEIIeHus 3a/1aY;

- YMETh ONIEPUPOBATH
MOHATUSMHU: CTENICHb YnCIIa,
jgorapudM 4ymucia; yMeHue
BBITIOJHSATH BBIYUCIICHUE
3HAYECHUN U TTpeoOpa3OBaHUs
BBIPAXKEHUM CO CTEIEHAMU U
jorapupmMamu,
npeoOpa3zoBaHus IPOOHO-
paIlMOHATBHBIX BBIPAKEHUN;
- YMETh ONIEPUPOBATH
MOHATUSMU: PAIlHOHAIBHEIE,
UppaIoHaIbHbIC,
NoKa3aTeNbHbIE, CTENICHHBIC,
aorapupMUyecKue,
TPUTOHOMETPUUYECKIE
ypaBHEHUS U HEPABEHCTBA, NX
CUCTEMBI;

- YMETh ONIEPUPOBAThH
MOHATUSAMU: DYHKITHS,
HeTnpepbIBHAS (PYHKITHS,
IPOM3BOIHAS,
nepBooOpazHasi,
ONPEIECIICHHBIA HHTETPA;
YMETh HAXOJUTh
IIPOU3BOIHBIE AIIEMEHTAPHBIX
GyHKUMNA, UCTIOJIB3YS
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COOTBETCTBHE PE3YJIbTATOB
1[EJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUH NEATEIbHOCTH,

- pa3BUBaTh KPEaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
KU3HEHHBIX MPoOIeM

0) 0a30BBIC HCCIIEAOBATEIBCKUE
JICUCTBUS:

- BJIaJICTh HaBBIKAMH YICOHO-
HCCJICIOBATEIILCKOM 1
MIPOEKTHOM JEATEIBHOCTH,
HaBBIKAMU Pa3pEILICHUS
npo0em;

- BBISIBJISITH IPUIUHHO-
CJICICTBEHHBIC CBSI3U U
aKTyaJM3UPOBaTh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€
pelieHrs, HaXOAUTh apTYMEHTBI
JUIS TOKa3aTeIbCTBA CBOMX
YTBEPKISHUM, 3a7aBaTh
napameTpbl U KPUTEPHH
pelieHus;

- AaHAJIM3UPOBATH MOJYYCHHBIC B
X0JI€ peIlIeHUs 3a]1a4u
pe3yabTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

- YMETh IICPECHOCUTh 3HAHUS B
MTO3HABATEIBLHYIO U
MPaKTUYECKYIO 00J1acTh
JKU3HEICATSIILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS
U3 Pa3HBIX MPEIMETHBIX
obiacrei;

- BBIIBUTAaTh HOBLIE UJIEU,
npejyiaraTh OpUruHaIbHbIE
MO/IXO/IBI M PEIIICHUS;

M CITOCOOHOCTD UX
HCIIOJIb30BAHHUS B
MMO3HaBaTEIbHON M COIIMAJILHOM
MIPaKTHKE

CIIPaBOYHBIE MaTEPHAIIBI;
UCCJIEI0BATh B MPOCTEHIINX
ciydasx (pyHKIUHU Ha
MOHOTOHHOCTb, HAXO/IUTh
HanOOJbIINE U HAUMEHBIIIHE
3HauY€HUs PYHKIUHN; CTPOUTH
rpauKd MHOTOUYJICHOB C
UCIIOJIb30BAaHUEM anmnapara
MaTEMaTUYECKOIO aHAIN3a;
IPUMEHSATDH TPOU3BOTHYIO
IIPU pELICHUY 3a]1a4 Ha
JBUKCHHE; PEIIaTh MPAaKTUKO-
OpUEHTHPOBAHHBIE 3a/1a4M Ha
HanOOJbIINE U HANMEHBIIINE
3HAYEHUS], HA HAX0XICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;
- YMETb ONIEPUPOBATH
HNOHATUSAMU: PallMOHAIbHAS
(GyHKIMS, TOKa3aTeabHas
(yHKIUS, CTETIEHHas
GyHKUHMS, TorapupMuyecKast
byHKIUA,
TPUTOHOMETPUUYECKIE
(GbyHKUIMU, 0OpaTHBIE
(GYHKIMH; yMEHUE CTPOUTD
rpauKy U3y4EeHHBIX
(yHKUUNA, UCTIOJIB30BATh
rpauKy MpU U3YICHUH
IIPOLIECCOB Y 3aBUCUMOCTEMH,
IPU pPEILIeHUH 3a7a4 U3
IPYTUX Y4eOHBIX MPEIMETOB
Y 3aJ1a4 U3 PEAIIbHOM KU3HU;
BhIpaKaTh popmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC
3a/1a4M pa3HbIX TUIIOB (B TOM
YHCJie Ha MPOLICHTHI, 10U U
4YacTH, Ha IBUXKEHUE, padoTy,
CTOMMOCTb TOBApPOB U YCIIYT,
HaJIOTH, 3aJa4d U3 00J1aCTU
yIPABJICHUS] IMYHBIMH U
ceMelHbIMU (PMHAHCAMH);
COCTaBIISITh BBIPAXKECHUA,
ypaBHEHUs1, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBUIO 33/1a4H,
UCCJIEeI0BAThH MOTYYEHHOE
pelIeHne 1 OLIEHUBATh




PaBAONOA00HOCTh
pe3ybTaToB;

- YMETh ONEepUpOBaTh
MOHATUSIMU: CpEIHEE
apupMeTHYecKoe, MeInana,
HanOOoJbIIee U HAUMEHbBIIIEE
3HAYEHUS, pa3Max,
TUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YUCJIOBOIO
Habopa; yMETh U3BJICKATb,
UHTEPIIPETUPOBATH
uH(pOpMaIuIo,
IPEICTaBICHHYIO B TaOIHUIIAX,
Ha Auarpammax, rpaukax,
OTPaXKAIOILY CBOMCTBA
peanbHBIX IPOLIECCOB U
SIBJICHU; IPEJICTABIISATh
UHGOPMAITUIO C TTOMOIIBIO
Ta0JIMUI] U TUATPaMM;
UCCJIEI0BATh CTATUCTUYECKUE
JAHHBIE, B TOM YHCJIE C
MPUMEHEHUEM TpaPUUIECKUX
METOJIOB U AJIEKTPOHHBIX
CPEJICTB;

- YMETh ONEpUpPOBaATh
NOHATHSMU: CITyYalHBIN OIBIT
U CIIy4aiflHOE COOBITHE,
BEPOSITHOCTD CIIy4YaWHOT'O
COOBITHS; YMEHUE BBIUUCISATD
BEPOSITHOCTH C
UCII0JIb30BAaHUEM
rpagu4IecKux METOJIOB;
IPUMEHSTH (OPMYITBI
CJIOKEHUS U YMHOKEHUSI
BEPOSITHOCTEN,
KOMOUMHATOpHbIE (hAKTHI U
bopMyJIbI IPU PEIICHUU
3a/1a4; OIlEeHUBATh
BEPOSITHOCTU PEATbHBIX
COOBITHI1; 3HAKOMCTBO CO
CITy4ailHBIMH BETMYUHAMU,
yMEHUE TIPUBOJIUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBITTNX
YHUCEN B MPUPOIHBIX U
OOIICCTBECHHBIX SBJICHUSIX;

- YMETh ONEpPUPOBAThH
MNOHATUSIMU: TOYKA, MpsMas,
MJI0CKOCTb, TPOCTPAHCTBO,




JNBYI'PAHHBIN YIOJI,
CKpEUIUBAIOIINECS MPSMBIE,
napajijieIbHOCTh U
NEePHEHAUKYJIIPHOCTh
IPSIMBIX U TUIOCKOCTEH, yroJl
MEXIY MPSMBIMU, YTOJl
MEXIY TIPAMOM U
IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
PacCTOSIHUE MEXY MPSMBIMH,
PacCTOSIHUE MEXTY
IUIOCKOCTSIMH; YMEHHUE
UCTIOJIb30BaTh MPU PEIICHUHN
3a/1a4 U3y4eHHbIe (DAKTHI U
TEOpEeMbI TUTAHUMETPUH;
YMEHHE OLICHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIETO
MUDA;

- YMETh ONIEPUPOBATH
MOHATUSMHU: MHOTOT'PAHHHK,
CEYeHHE MHOTOTPaHHHKA,
Ky0, mapajuienenunes,
npu3Ma, nupamuaa, urypa u
MIOBEPXHOCTH BpaIleHus,
UWJIUHIP, KOHYC, 1ap, chepa,
cedeHus (Urypsl BpalieHus,
IUIOCKOCTb, KacaroIascs
cdepsl, TUIUHAPA, KOHYCAa,
IUIOIIA](b TOBEPXHOCTHU
nUpamMuIbl, TPU3MbI, KOHYCA,
UIMH/PA, TUIOIAab CPEpHI,
00beM Ky0a, MpsIMOYTOJILHOTO
napajijiesenunena,
TUPaMHUIbI, TIPU3MBI,
HWIMHApA, KOHYyCa, 11apa;
yMEHUE U300pakathb
MHOTOTPaHHUKH U
MOBEPXHOCTH BPAIEHUS, UX
CEYCHHUS OT PYKH, C TOMOIIIIO
YEPTEKHBIX HHCTPYMEHTOB H
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE pPaclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE Paclo3HaBaTh
PaBUJIbHBIE MHOTOTPAaHHUKHU;
- YMETh ONEepUpPOBaTh
MNOHSTUSIMU: IBUYKEHUE B




IPOCTPAHCTBE, TTOI00HBIC
(burypsl B IpOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHUE
IUIOIIA/IEN TIOBEPXHOCTEN U
00bEMOB TTOIO0HBIX PUTYP
IpY pelIeHUH 3a]1a4;

- YMETh BBIYHCIIATh
TCOMETPUYECKHUE BEIIMUNHBI
(anmvHa, Yo, Mmioalb,
00BEM, IIOIIAAb
MOBEPXHOCTH ), UCTIOJIb3YsI
U3y4eHHbIE POPMYIIBI U
METOJIBI;

- YMETh OTIEPUPOBATH
MOHATUSAMU: TIPIMOYTOJIbHAS
cUCTeMa KOOp/IMHAT,
KOOPJIMHATHI TOYKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BE/ICHUE,
yTOJI MEXK]Ty BEKTOPaMH,
CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOpA HA
YHUCJI0; HAXOIUTh C TIOMOIIBIO
U3YYEHHBIX (HhOpMYT
KOOPJIMHATHI CEPETUHBI
OTpEe3Ka, PACCTOSTHUE MEXKITY
JIBYMSI TOUKaMHU;

- YMETh BHIOUPATH
MTOJIXOISAIIUNA N3YUYCHHBIN
METOJI JJIsl pEIlIeHUs 3a/1auH,
pacro3HaBaTh
MaTeMaTu4yeckue (PaxKThl U
MaTEeMaTUYECKUE MOJICIIU B
PUPOIHBIX M OOIIECTBEHHBIX
SIBJICHHSIX, B HICKYCCTBE;
YMEHUE TIPUBOJIUTH TPUMEPHI
MaTEMaTHYECKUX OTKPBITUH
POCCHUICKON U MUPOBOU
MaTeMaTU4ECKON HAyKHU.

- YMETh ONIEPUPOBATH
MOHATUSIMU: OTIPEJICTICHUE,
aKkcHoMa, TeopeMa,
CJICJICTBHE, CBOMCTBO,
PU3HAK, T0KA3aTeIbCTBO,
PaBHOCHUIIHHBIC
(bopMyITUPOBKH; YMEHUE
dbopmynupoBaTh 0OpaTHOE U
IPOTHUBOIIOJIOKHOE




YTBEPKJICHHUE, TPUBOIHUTH
IpPUMEPBI U KOHTPIIPUMEPBHIL,
UCIIOJIb30BaTh METO]
MaTeMaTHYECKON UHIYKIUY;
IPOBOJIUTH JOKA3aTEIIbHbIE
paccyXAeHUs IIPH pELICHUN
3ajJ1a4, OLICHUBATh
JIOTUYECKYIO MTPaBUIILHOCTb
paccyXIeHNN;

- YMETh ONEPUPOBAThH
HNOHSATUSMU: MHOXECTBO,
OJIMHOXECTBO, OIlEpaluu
HaJl MHOKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJs
OIHCaHUs PEATbHBIX
IIPOLIECCOB U SIBJICHUN IPU
pEeLIeHUH 331a4, B TOM YHCIIE
U3 APYrux y4eOHbIX
IIPEIMETOB;

- YMETh ONEPUPOBATh
HOHATUAMU: Tpad, CBI3HBIN
rpad, 1epeBo, LUKI, rpad Ha
IJIOCKOCTH; YMEHHUE 33]1aBaTh
U ONHCHIBATH rpadbl
Pa3IMYHBIMU CIOCO0AMU;
UCIIOJIb30BaTh Tpadbl Ipu
pelIeHnH 3aay;

- YMETh CBOOOJTHO
ONEPUPOBATH NOHATUAMMU:
COY€TaHue, NEPECTAHOBKA,
YMCJIO COUYCTAHUM, YHUCIIO
MepeCTaHOBOK; OMHOM
HrroTOHa; yMeHUEe TPUMEHSTh
KOMOUMHATOpHbIE (hAKTHI U
pacCcyKJIeHus ISl peleHus
3ajay;

-yMETb ONEPUPOBATH
MNOHATUSIMU: HATypaJIbHOE
YUCIIO, 1EJI0€ YUCII0, OCTATOK
10 MOJZYJIIO, pallMOHAIIBHOE
YHUCJIO0, UPPALMOHAIBHOE
YHUCJI0, MHOKECTBA
HaTypaJIbHBIX, IIEJIBIX,
palMOHAJIBHBIX,
JNEHUCTBUTEIBHBIX YUCEIT,
YMEHHE UCIO0JIb30BaTh
IPU3HAKU IEITUMOCTH,




HAaNMEHBIINNA 00NN
JIEIUTEIb 1 HAaUMEHbIIEee
oO11ee KpaTHOE, allTOPUTM
EBKkiinsia mpu penieHnu 3ajauy;
3HAKOMCTBO C Pa3JIMYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMH
CUHCIICHUS,

- YMETb CBOOOTHO
ONIEPUPOBATH MOHATUSIMHU:
CTEIEHb C IEJIbIM
oKasareyieM, KOpeHb
HaTypaJlbHOM CTEIICHH,
CTEIEHb C PAIIMOHAIIBHBIM
MOKa3aTesieM, CTENEHb C
JNEUCTBUTEIBbHBIM
(BEIIECTBEHHBIM)
nokasaresieM, jJorapudpm
4yuCcia, CAHYC, KOCUHYC U
TaHI€HC MPOU3BOJIBHOTO
4yuCoa;

- YMETbh ONEPUPOBATH
MOHSATUSIMU: TOXKIECTBO,
TOXJIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa
YPaBHEHUI U HEPABEHCTB,
PAaBHOCHJIBHOCTh YPABHEHUM,
HEPABEHCTB U CHUCTEM,
palHOHAJIIbHbIE,
UppalMoHalbHBbIE,
MOKa3aTebHbIE, CTEIICHHBIE,
jorapudMUYECKUe,
TPUTOHOMETPHUUECKHE
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI; YMEHHE PEeIIaTh
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IOMOIIIBIO
Pa3JIMYHBIX TPUEMOB; pelIaTh
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TAPaMETPOM;
NPUMEHSTh YPaBHEHUSI,
HEPABEHCTBA, UX CUCTEMBI ISt
pelIeHUs] MaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IuyHbIX
oOJacTell HAyKH U peasibHOM
KU3HU;

-yM€Th CBOOOTHO
ONepUpPOBATH NOHITUSIMU:
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rpaduk GyHKIHMH, 0OpaTHAS
(byHKIHSI, KOMITO3UITUS
byHKIUH, TUHEHHas
byHKIMS, KBaJpaTUIHas
GbyHKIHUS, CTEeNEeHHAas
GYHKIHUS ¢ LETBIM
MOoKa3aTelieM,
TPUTOHOMETPHUUCCKHE
byHKIIMH, 0OpaTHBIE
TPUTOHOMETPHUUCCKHE
byHKIIUA, TTOKa3aTeIbHAS U
norapudmuueckas QyHKIUU;
YMEHHE CTPOUTH TpapuKu
(GYHKITAN, BBITIOTHATD
npeoOpa3zoBaHus rpaQuKkoB
dynKImi;

yMEHHUE UCIOJIb30BaTh
rpaduku GYHKIUN IS
U3y4YEHUs IPOLECCOB U
3aBUCUMOCTEH MPU PEIICHUH
3a/1a4 U3 Jpyrux y4eOHbIX
MPEIMETOB U U3 PEATILHOU
KU3HH, BBIPAXKATh
dbopmyliaMu 3aBUCUMOCTH
MEXIy BeTUINHAMU;
yMeHHEe CBOOOTHO
OTICpUPOBATH TTOHITHUAMMU:
YETHOCTh (PYHKITUH,
NEPUOINIHOCTD (PYHKITUH,
OTPaHUYCHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DyHKITUH,
IKCTPEMYM (PYHKIIUH,
HauOOJIbIIIEe M HAMMEHBIIIEE
3HauYeHUs (PYHKIMU HA
IPOMEKYTKE; YMEHUE
IIPOBOJIUTH UCCIIEIOBAaHUE
dynxumm;

YMEHHE HCIOJIb30BaTh
CBOMCTBa U rpaduku
byHKIUN 115 peIeHus
YPaBHEHUI, HEPABEHCTB U
3a/1a4 ¢ mapaMeTpamus;
n300paxaTh Ha
KOOPJIMHATHOM TJIOCKOCTH
MHOYECTBA PEIICHUN
YPaBHEHUI, HEPABEHCTB U UX
CUCTEM;

- YM€Th CBOOOJTHO
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ONEPUPOBATH MOHATUSIMU:
MOCJIEIOBATEIbHOCTb,
apudmeTnyecKas nporpeccus,
reoMeTpruYecKas Mporpeccus,
OCCKOHEUHO yOBIBaIOIIas
reOMETpUYECKast MPOTPECCUs;
yMEHUE 33]1aBaTh
[OCJIEOBATEIBHOCTH, B TOM
YHUCJIE C TOMOILBIO
PEKYppPEHTHBIX (popMyT;

- YMETh ONEPUPOBAThH
MOHATHUSIMU: HETIPEPHIBHOCTH
(GYHKIIUHA, aCUMITTOTHI
rpaduka QyHKIIMH, IEpBast U
BTOpasi MPOU3BOTHAS
GbyHKIIUY, TEOMETPUUYECKUN U
(puznyecKuil CMbICH
IIPOU3BOTHOM,
nepBooOpaszHasi,
oTpe/IeJICHHBIN UHTETPalL;
YMEHUE HaXOJUTh aCUMIITOTHI
rpadguka QyHKINN; yMEHHE
BBIYHCIIATH POW3BOIHBIC
CYMMBI, IPOU3BENICHHUS,
YaCTHOTO ¥ KOMIIO3UIUU
(GyHKUMNA, HAXOIUTh
YpPaBHEHUE KacaTEIbHOU K
rpaduky QyHKINH,

YMEHHUE UCIOJIb30BaTh
IPOU3BOIHYIO IS
uccienoBanus PyHKIUH, 115
HAXOXKCHUS HAWTYYIIIETO
pelieHus B MPUKJIAJIHbBIX, B
TOM YHCIIE COLIMAIIBHO-
SKOHOMUYECKHUX U
dbuznyeckux 3agavax, Jjis
OnpeeeHUs] CKOPOCTH U
YCKOPEHHSI; HAXOUTh
IJIOIIAIU U 00BEMBI QUTYD C
MOMOILBIO UHTETpaa;
MPUBOIUTH MPUMEPHI
MaTeMaTU4YECKOTO
MOJIEJIMPOBAHUS C TIOMOLIBIO
mud depeHnnanbHbIX
YPAaBHEHMUU;

- YMETh ONEpPUPOBAThH
MOHSATUSIMU: KOMILJIEKCHOE
YUCJI0, CONMPSKEHHbIE
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KOMITIJIEKCHBIE YK CIIa, MOTYIh
U apryMEHT KOMIUIEKCHOTO
yucia, popma 3anucu
KOMILJIEKCHBIX YMCeT
(reomeTpuueckas,
TPUTOHOMETPUYECKAS U
anrebpanyeckas); yMeThb
IIPOU3BOIHUTH
apudMeTHIeCKue JeHCTBUS C
KOMITJIEKCHBIMU YUCJIAMH;
IPUBOJIUTH MPUMEPHI
WCITIOJIb30BAHUS KOMITJICKCHBIX
YHUCEIT;

- YM€Th CBOOOJIHO
OTIEpUPOBATH MOHIATUSIMU:
cpenHee apu(MeTHIecKoe,
MeuaHa, HauOosbllee u
HaWMEHbIIIee 3HAYCHUS,
pa3max, Aucnepcus,
CTaHJapTHOE OTKJIOHEHUE JJIS
OTIMICAHUS YHCIIOBBIX JaHHBIX;
YMEHUE UCCIIEI0BATh
CTaTUCTUYCCKUE JaHHBIC, B
TOM YHCJIE C IPUMECHCHHEM
rpaduueCcKuX METOJIOB U
AIIEKTPOHHBIX CPEJICTB;
rpaduuecKu UCCae0BaTh
COBMECTHBIC HAOJIOICHUS C
MOMOIIBIO TUarpamMm
paccenBaHus U JUHEHHOMN
perpeccuy;

- YMETh HAaXOJIUTh
BEPOSTHOCTU COOBITHI C
UCIIO0JIb30BaHUEM
rpagu4ecKux METOI0B;
PUMEHSTD TSI PEIICHUS
3a1a4 (POPMYJIbI CIIOKEHUS U
YMHOKEHUSL BEPOSITHOCTEM,
dbopmyIly IOJTHOM
BEPOSTHOCTHU, (HOPMYITY
bepnymiu, koMOMHATOpHBIE
bakTel U HOPMYIIHI;
OIICHUBAThH BEPOSITHOCTH
peaTbHBIX COOBITHI; YMEHHE
OTIEpUPOBATH TOHITUSIMHU:
Cly4yalHas BEJINYMHA,
pacrpejesieHue
BEPOSITHOCTEN,

13




MaTEMaTUYECKOE 0KHJIaHUE,
JIUCIIEPCHS U CTAaHAAPTHOE
OTKJIOHCHUE CIIyYalHOU
BEJTUYUHBI, QYHKIINH
pacrpeneneHus U INOTHOCTH
PaBHOMEPHOTO,
MIOKA3aTEJIbHOTO U
HOPMAJILHOTO
pacnpeneneHuil; yMEHNe
WCIIOJIB30BaTh CBOKCTBA
V3YUYECHHBIX pacipeaeIeHUI
JUISl peIeHUs 3a]1ay;
3HAKOMCTBO C MOHSITUSIMU:
3aKOH OOJIBIINX YHCEII,
METO/Ibl BELIOOPOYHBIX
UCCIIEOBAHUI; YMEHUE
MPUBOJUTH IPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJIBIITUX
4yucesl B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSIX;

- YM€Th CBOOOJIHO
OTNIEPUPOBATH MOHATUSIMU:
TOYKa, MpAMasi, INOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUAW YTOJI, ABYTPAHHBIN
yTOJI, TPEXTpaHHbIN yro,
nepeceKarommecs,
napajuiesibHbIe U
CKpEILHBAIOIIHNECS TIPSIMBIE,
napauieIbHOCTh U
NEePHEHIUKYIIPHOCTh
IPSMBIX U IJIOCKOCTEH, YroJl
MEKy IPsIMBIMU, YTOJI
MEXKIY NPSIMOH U
IIJIOCKOCTBIO, YTOJI MEXKIY
MJIOCKOCTSIMHU; YMEHHE
UCIIOJIB30BaTh TP PEIICHUU
3a7a4 U3y4eHHbIC (haKThI U
TEOPEMBI TUIAHUMETPUH;
yYMEHUE OLICHUBATh Pa3Mephbl
00BEKTOB B OKPY’KaIOIIEM
MUpPE; YMEHHE ONEPUPOBATH
MOHSATUSIMU: MHOTOTPAaHHUK,
CE€YEHHE MHOTOTPAaHHUKA,
MPaBWIbHbIA MHOTOTPAHHUK,
npusMa, nupamuaa, purypa u
MIOBEPXHOCTh BpPALICHUS,
WIMHAP, KOHYC, map, cdepa,
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pa3BepTKa MOBEPXHOCTH,
CEYEHHUs KOHYyCa U WINHIPA,
napasulieJIbHble OCH WU
OCHOBAaHUIO, CEUYEHUE 111apa,
IUIOCKOCTb, KacaroIascs
cdepbl, IMIUHAPA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKA, U300paKaTh
MHOTOTPaHHHUKH, PUTYPHI U
MOBEPXHOCTH BPAILEHUS, UX
CEYEHHS, B TOM YHCIIE C
MIOMOIIIBIO SJIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHSATD
CBOWCTBA T€OMETPUYECKUX
(Guryp, caMoCTOSTEIIbHO
(opMyIupOBATH ONpEAETIECHUS
U3y4aeMbIX Quryp,
BBIJIBUTATh TUIIOTE3BI O
CBOMCTBAxX U MpU3HAKaX
reOMETPUUECKUX PUryp,
000CHOBBIBATh WJTU
OTIPOBEPraTh UX; yMEHHE
IPOBOJUTH KJIACCU(DUKAIUIO
¢buryp no paziauyHbIM
pHU3HAKaM, BBITIOJHATD
HEOOXOIUMBIE
JIOTIOJTHUTETHHBIE
OCTPOCHUS;

- YMeTbh CBOOO/IHO
OTIEpUPOBATH OHATUSMU:
wiomanab GUrypsl, 00beM
¢Gurypsl, BeIMYMHA YA,
paccTosiHue OT TOYKHU 10
TUTIOCKOCTH, PaCCTOSTHHE
MEX]Ty TPSMBIMH, PACCTOSIHUE
MEXY TUTOCKOCTSMH,
I01a1b cepsl, IIoMaab
OBEPXHOCTHU MHPAMUJIBI,
IPU3MBI, KOHYCAa, [IIIUHAPA,
00beM Ky0a, IpsIMOYTOJILHOTO
napasuiesenunea,
OUPaMUJIbI, TPU3MBI,
WIMHpPA, KOHYCA, 111apa;
YMEHHE HaXOJUTh OTHOILICHHE
00BEMOB MOAOOHBIX PUTYD;

- YMETb CBOOOTHO
OIEpUPOBAThH OHATUSIMU:
JBUKEHHE, NapAJIeIbHBINA
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EPEHOC, CHMMETPUS Ha
IJIOCKOCTH U B MPOCTPAHCTBE,
OBOPOT, MpeoOpa3oBaHue
1o00usl, MoJ00HBIE PUTYPHI;
yMEHUE PaClo3HaBaTh PaBHBIC
U 1107100HbBIe (DUTYPBI, B TOM
4HCIie B PUPOJIE, UCKYCCTBE,
ApXUTEKTYPE; YMEHUE
UCII0JIb30BaTh
r€OMETPUYECKUE OTHOLLIEHUS,
HaXOJUTh FTEOMETPUUECKUE
BEJIMYMHBI (JINHA, YTOJI,
0Lk, O0BEM) MpHU
pEeLIeHNH 3a7a4 U3 IPYyTux
y4eOHBIX NMPEIMETOB U U3
pEabHOM KU3HU;

- YMETh CBOOOJTHO
OTIEpUPOBATH MOHITUSIMU:
IPsIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP,
KOOPJIMHATHI TOUKH,
KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCIIO,
Pa3IoKEeHHE BEKTOPA MO
0a3ucy, CKaJsIpHOE
POU3BEIEHUE, BEKTOPHOE
IPOU3BEIECHUE, YTOJ MEXKAY
BEKTOPAMU; YMEHUE
UCIIOJIb30BATh BEKTOPHBIN U
KOOPJIMHATHBIN METOT JJIsI
pELIECHUS] TEOMETPUUECKUX
3a/1a4 u 3a7a4 IPyrux
y4eOHBIX MPEIMETOB;
OTNIEPUPOBATH MOHATUSIMHU:
Martpuna 2x2 u 3x3,
OnpeeanTeNb MATPHULIBI,
F€OMETPUYECKUN CMBICIT
onpeeanTes;

- YMETh MOJICIIUPOBATH
peanbHBIC CUTYyaITUU Ha SI3bIKE
MaTEeMaTHUKH; COCTABIIATH
BBIPKCHUSI, ypAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI
110 YCJIOBHIO 33]1a4H,
UCCJIEI0BATH IOCTPOECHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM
anmnapara ajureopsl,
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VUHTEPIIPETUPOBATH
IIOJIyYCHHBIN PE3YJIbTAT;
CTPOUTH MaTEMAaTHYECKHE
MOJIEJIN C TIOMOLIBIO
Ir€OMETPUYECKUX TOHITUHI U
BEJIMYMH, pelIaTh CBA3AHHBIC
C HUMU IIPAKTUYECKHE
3a/1a4M; COCTABJIATH
BEPOSATHOCTHYIO MOJIEIIb U
WUHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3YIIbTAT;
pemaTh NpUKIAIHbIE 3a1a41
CpeACcTBaMH
MaTeMaTHYECKOr0 aHAJIN3a, B
TOM YHCJIE COLMAJIBHO-
SKOHOMMYECKOI'O U
(u3nYeCKOro Xxapaxkrepa;

- YMEHHE BBIOMPATh
NOAXOISAIINNA METOI JUIs
peLIeHUs 3a1a4y; IOHUMAaHUe
3HAYMMOCTH MAaT€MaTUKH B
W3YYEHHUH NPUPOIHBIX U
OOILIECTBEHHBIX MPOIIECCOB U
SABJICHUI; YMEHHE
pacro3HaBaTh NPOSBICHUE
3aKOHOB MaTEMATHKH B
UCKYCCTBE, YMEHNUE
IIPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
POCCHICKON U MUPOBOU
MaTeMaTH4YEeCKOW HAYKH

OK 02. Mcnonbs3o0Barhb
COBPEMEHHBIE CPEICTBA
MOMCKa, aHAIN3a U
WHTEPIIPETANN
uHpopmanuu, u
nH(}OpMaAIIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHMS 3a/1a4
poheCCHOHAIBHOM
JeSITeIbHOCTH.

B o6actu IeHHOCTH HAYYHOTO
TTO3HAHUS:
-chOpMUPOBAHHOCTD
MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH H
00111eCTBEHHON MTPAKTHUKU,
OCHOBAHHOTO Ha JTUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTa B
MOJIUKYJTETYPHOM MUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOM
Y YUTATEIIbCKOU KYJIbTYpPhI KaKk
Cpe/CTBa B3aUMO/ICHCTBUS
MEXTy JIFOJbMU U TIO3HAHUSI
MHUPA;

- YMETb ONIEPUPOBATH
MOHATUSMHU: PAIllIOHATbHAS
(byHKUHMS, TOKa3aTeIbHAS
(byHKUHMS, CTENEHHAs
byHKuus, JorapupmMuyeckast
byHKIUA,
TPUTOHOMETPHUUYECKHE
byHKUIMU, 0OpaTHBIE
(YHKIIMH; YMEHUE CTPOUTH
rpaguKy U3y4EeHHBIX
(GyHKIIUN, UCTIOJIB30BATh
rpauKy MpU U3YICHUH
MPOLIECCOB Y 3aBUCHUMOCTEMH,
IPU pPEIICHUH 3a7a4 U3
IPYTUX Y4EOHBIX ITPEIMETOB
¥ 3a7a4 U3 PEAIbHOM KU3HU;
BbIpaxaTb popmynamu
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- OCO3HaHWE LIEHHOCTH HAYYHOU
JeSATEIbHOCTH, TOTOBHOCTh
OCYUIECTBIISTh IPOEKTHYIO U
UCCJIEI0BATENHCKYIO
NEeSATEIbHOCTh UHIUBUIYATBHO U
B IpYIIIIE.

OBnazeHne yHUBEPCATbHBIMU
y49eOHBIMU TT03HABATEILHBIMHU
JIEVCTBUSIMU:

B) paboTa ¢ mHpOpPMAITHECHA:

- BJIAJICTh HABBIKAMH TTOTYUCHUS
uH(OpPMAITUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBISAThH MOUCK, aHAIIN3,
CUCTEMaTHU3AIINIO U
UHTEpHpeTanio HHHOpMAIHH
pa3IUYHBIX BUJOB U PopM
MIPE/ICTABIICHNUS;

- C03/1aBaTh TEKCThI B PA3JIMYHBIX
dbopmarax ¢ yueToM Ha3HaYCHUs
nH(popMaIu U 1eJIeBOn
ayJIMTOPHUH, BBIOUpast
ONTHUMAJIbHYIO opMy
MIPE/ICTABIICHUS M BU3yaJIU3alliH;
- OIICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTH HH(OpMAITNH, e
COOTBETCTBHE MPABOBHIM U
MOPAJILHO-3THUYECKUM HOpMaM;
- HCTIOJIb30BaTh CPEACTBA
UH(OPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH B PELIEHUH
KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33724 C
co0JiroicHueM TpeOOBaHUIMA
DPrOHOMHKH, TEXHUKHU
0e301aCHOCTH, TUTHCHBI,
pecypcocOepekeHus1, MPaBOBbIX
U 3THYECKUX HOPM, HOPM
nH(OPMAITMOHHON
0e30I1acCHOCTH;

- BJIaJIETh HaBBIKAMH
pacro3HaBaHMsI M 3AIUTHI
uH(pOopMalu, HHPOPMAIIIOHHOM
0€30MacHOCTH JUYHOCTH

3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMETh ONIEpUPOBAThH
HOHATUSAMU: TOXKJECTBO,
TOKJIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA
YPaBHEHUI U HEPABEHCTB,
PaBHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM,
palMoOHaJIbHBIE,
UppalrOHaIbHBIE,
[IOKa3aTeJIbHbIE, CTEIICHHBIE,
JgorapupMUYECKUe,
TPUTOHOMETPUUECKUE
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETh peniaTh
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIIBIO
Pa3IMYHBIX IPUEMOB; PEIIATh
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TAPAMETPOM;
IPUMEHSTh YPaBHEHMS,
HEPaBEHCTBA, UX CUCTEMBbI IS
pelIeHns] MaTeMaTUYECKUX
3a1a4 U 3a7a4 U3 Pa3InYHbIX
oOJyacTell HayKu U peabHON
KU3HH;

- YMETh CBOOOJTHO
ONEPUPOBATH NOHATUAMMU:
JIBUKECHUE, TapaJlJICIIbHbIN
NIEPEHOC, CAMMETPUS Ha
IUIOCKOCTH U B IPOCTPAHCTBE,
OBOPOT, MpeoOpa3oBaHue
no106us, noJo0HbIe GUTYPHI;
YMETh paclo3HaBaTh PaBHbIC
U 1I0J100HBIE (PUTYPBI, B TOM
YHCIie B MPUPOJIE, UCKYCCTBE,
aApXUTEKTYpPE; YMETh
UCIIOJIb30BaTh
r€OMETPUYECKHE OTHOLLIEHUS,
HaXOJUTh TEOMETPUUECKUE
BEJIMYMHBI (AJIMHA, YTOJI,
IOk, 00BEM) TIpU
pEeLIeHUH 3a7a4 U3 IPYyTrux
y4eOHBIX MPEAMETOB U U3
peaJIbHOM )KU3HU

OK 03. [InanupoBath U

B obnactu myxoBHO-

- YMETh ONEepUpPOBaATh
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peann30BLIBATH
COOCTBEHHOE
npo¢ecCuOHaTBHOE U
JUYHOCTHOE Pa3BUTHE,
peITPUHUMATEITHCKYTO
JESITEILHOCTh B
npoheCCUOHATEHOM
cdepe, UCTIOTB30BaTh
3HaHUA 10 PUHAHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX YKU3HEHHBIX
CUTYaIMIX

HPaBCTBEHHOT'O BOCITUTAHUS:
- c(OpMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI,
TUYECKOTO TTOBEACHHUS;

- CIIOCOOHOCTD OIIEHUBATH
CUTYaIIMIO U IPUHUMATD
OCO3HAHHbBIE PEIICHMUS,
OPUEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI 1
EHHOCTH;

- OCO3HAHME JTMYHOTO BKJIA/1a B
ITIOCTPOEHUE YCTOUYHUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIICHHUE K
CBOUM POJUTENSIM U (HITHN)
JIPYTUM YJIEHaM CEMbH,
CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
LIEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBUH C TPAAUIUSIMU
HapoaoB Poccuu;

OBitaJileHNEe YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACHCTBUSIMH:
a) caMOOpraHu3aIus:

- CaMOCTOSITEIHHO OCYIIECTBISTh
MO3HABATEJBHYIO ACSITETFHOCTD,
BBISIBIIATH MPOOJIEMBI, CTABUTH H
dhopmMyIHpoBaTh COOCTBEHHBIS
3a/1auu B 00pa3oBaTeNbHON
NESATETbHOCTH U KU3HEHHBIX
CUTYaIIHsIX;

- CaMOCTOSITEILHO COCTaBJISITh
TJIaH penieHust mpooIeMbl ¢
Y4ETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTCHUN;

- 1aBaTh OIEHKY HOBBIM
CUTYaIIHSIM;

CIoco0CTBOBATH (HOPMHUPOBAHUIO
Y MPOSIBJIICHUIO IIUPOKOU
SPYIUIUN B Pa3HBIX 00JIaCTIX
3HAHWM, TOCTOSTHHO MOBHINIATH
CBOI 00pa30BaTEIbHBIN 1
KYJIBTYPHBIM YPOBEHb;

0) CaMOKOHTPOJIb:
WCITOJIB30BATh TIPUEMBI
pedaexkcun s OLIEHKU
CUTYalllH, BHIOOpA BEPHOTO

HNOHATUSMU: PAllHOHANIBHEIE,
UppalroHaIbHbIE,
HOKa3aTeJbHbIEe, CTEIIEHHBIE,
norapupmMuyIecKue,
TPUTOHOMETPHUYECKHUE
ypaBHEHHS U HEpAaBEHCTBA, UX
CHCTEMBI;

- YMETh ONIEPUPOBATH
HNOHATUSMU: MHOTOTPaHHUK,
CEUYEeHHE MHOTOTPaHHHKA,
Ky0, mapajuiesienunes,
npusMa, nupamuaa, Gpurypa u
MOBEPXHOCTH BpallleHUs,
HUJIMHIP, KOHYC, 1map, chepa,
cedeHus (pUrypsl BpalleHus,
IUIOCKOCTb, Kacaroascs
cdepsl, HUIMHAPA, KOHYCA,
IUIOIIA/(b TOBEPXHOCTHU
OUPaMUJIbl, IPU3MBI, KOHYCA,
WIMHIPA, TUI0MIAlb chepsl,
00beM Ky0a, IpsIMOYTOJILHOTO
napasuieJenumea,
MUPAMUIBI, TIPU3MBI,
WIMHIpPA, KOHYCA, 11apa;
yMEHUE U300pakathb
MHOTOTPaHHUKH H
MOBEPXHOCTH BPAILEHUS, UX
CEYEHHUS OT PYKH, C TOMOIIbIO
YepTEKHBIX UHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMETh
pacrno3HaBaThb CHMMETPHIO B
IPOCTPAHCTBE; YMETh
pacrno3HaBaTh PaBUIIbHbBIE
MHOTOTpaHHHKH;

- YMETh ONIEPUPOBATH
MOHATUSMU: TIPSIMOYTOJTbHAS
CUCTeMa KOOpIUHAT,
KOOPAMHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TIPOU3BEIICHHUE,
yroJl MEX/1y BEKTOpaMH,
CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha
YHCII0; HAXOJUTH C TIOMOILBIO
U3YyYEHHBIX (HOpMYyII
KOOPAMHATHI CEPEAHHbI
OTpEe3Ka, PACCTOSIHUE MEXTY
JIBYMSI TOUKAMH
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pEIICHMS;
- YMETh OLICHUBATh PUCKHU U
CBOEBPEMEHHO MPUHUMATD
pelIeHus IO UX CHUKEHUIO;

B) OMOIIMOHAJIbHBIN UHTEIJIEKT,
MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEW MOTUBALINH,
BKJIIOYAIOIIEH CTPEMIIEHUE K
JTOCTIKCHHIO TIEJTH U YCTIEXY,
ONITUMH3M, UHUITUATUBHOCTD,
yMEHHUE ACHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- AMIIATHHU, BKIIIOYAIOIICH
CIIOCOOHOCTH MOHUMATD
HMOIIMOHAJIEHOE COCTOSIHUE
JPYTUX, YAUTHIBATH €TO MPHU
OCYIIECTBICHUN KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

- COITMAJILHBIX HABBIKOB,
BKJIIOYAIOIIHUX CIIOCOOHOCTD
BBICTPAWBaTh OTHOIIICHUS C
JIPYTUMU JTIOABMU, 3200 TUTHCS,
MIPOSIBIISITH MHTEPEC U pa3peniaTh
KOH(JIUKTBI

OK 04. 5ddexTuBHO
B3aMMO/ICCTBOBATh U
paboTaTh B KOJIJICKTHBE
1 KOMaH/Ie

TOTOBHOCTh K CAaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIIPEEIICHHIO;

-OBJIaJICHUE HAaBbIKaMU y4€OHO-
HCCIIEIOBATENIbCKOW, IPOECKTHOU
Y COLIMAJIbHOM NEATENbHOCTH;
OBiajieHNEe YHUBEPCATBHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas JIeITeIbHOCTD:

- IOHUMATh U UCTIOB30BATh
MIPEUMYIIECTBA KOMaHIHON 1
WHJUBUAYAJILHOU PaOOTHI;

- IPUHUMATH 1I€JIU COBMECTHOMN
JIEATEIIbHOCTH, OPTaHU30BbIBATh
Y KOOPAUHUPOBATH JEHUCTBUS IO
€€ JOCTHKEHUIO: COCTABJIATh
IJIaH JIECTBUM, PACIIPEICIIATh
POJIA C Y4ETOM MHEHHMU
YYaCTHUKOB 00CYX/1aTh
pe3yJIbTaThl COBMECTHOMN
paboThI;

- YMETh OTepUPOBATH
MOHATUSIMU: CIIy4alHbBINA OIBIT
U CIIy4ailHOoe coOBITHE,
BEPOSITHOCTD CIIy4YaWHOT'O
COOBITHS; YMETh BBIUUCISATH
BEPOSITHOCTH C
UCIIOJIb30BAaHUEM
rpagu4ecKux METOI0B;
IPUMEHSTH (HOPMYIIbI
CIIOYKEHUS U YMHOKCHHUS
BEPOSITHOCTEN,
KOMOUMHATOpHbIE (hAKTHI U
bopMyJIbI IPU PEIICHUU
3a/1a4; OIICHUBATh
BEPOSITHOCTU PEATBHBIX
COOBITHI{; 3HAKOMCTBO CO
CITy4ailHBIMH BEJTMYUHAMH,
yMEHUE TIPUBOJIUTH IPUMEPHI
MIPOSIBJICHHSI 3aKOHA OOJTBITTNX
YHCeN B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

- YM€Th CBOOOJIHO
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- KOOPJAMHUPOBATH U BBITIOJIHATD
paboTy B yCIIOBUSX PEAbHOTO,
BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO
B3aMMOJIEHCTBYSI;

- OCYLIECTBIIATH TIO3UTUBHOE
CTPaTErnyecKoe MOBEJCHHUE B
pa3IMYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPUECTBO U
BOOOpaxeHue, ObITh
UHUITMATUBHBIM.

OBnazeHne yHUBEPCAaTbHBIMU
PEryJIATUBHBIMU JIEHCTBUSMMU:
I') IPUHATHE Ce0s U IPYTUX
JOJIEN:

- IPUHUMATh MOTHUBBI U
apryMEHThI IpYTUX JI0AEH MpH
aHaJlu3e pe3yJIbTaToB
NeSITEIIbHOCTH;

- IPU3HABaTh CBOE MIPaBo U
IIPaBO APYTUX JIOAEH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MUP C TTO3UIIH
JPYTOro 4eoBeKa

OTIEpUPOBATH OHATUSIMHU:
CTEINEHb C 1EJIbIM
nokasareyieM, KOpeHb
HATypaJbHOU CTENEHH,
CTENEHb C PallMOHATIBHBIM
MoKa3aTesieM, CTENEHb C
JEUCTBUTETBLHBIM
(BEIECTBEHHBIM)
nokaszatesem, Jorapupm
YHCclia, CHHYC, KOCUHYC U
TaHTE€HC IPOU3BOIHHOTO
YHUCIIA;

- YMETb CBOOOTHO
OTIEpUPOBATH TOHATUSIMHU:
rpaduk GyHKIMH, 0OpaTHas
(YHKIMS, KOMIIO3ULIUS
byHKIUN, TUHEHHAs
byHKIIMS, KBaJpaTUIHas
(yHKIUS, CTETIEHHas
(YHKIUS C LEeTBIM
NOKa3aTelieM,
TPUTOHOMETPUUYECKIE
(¢yHKUIMU, 0OOpaTHBIE
TPUTOHOMETPUUYECKIE
(GyHKUIMU, TOKa3aTeNIbHAS U
aorapupmMuyeckas QyHKIUY;
YMETh CTPOUTH IpauKu
(GyHKIIUN, BBITIOTHATD
npeoOpa3zoBaHus rpaguKkoB
byHKIM;

- YMETb UCII0JIb30BATh
rpaduku GYHKIUN 11
U3y4YEHUs IPOLIECCOB U
3aBUCUMOCTEN IIPU PELLICHUU
3a/a4 U3 APYruxX y4eOHbIX
MPEIMETOB U U3 PEATBHOU
KU3HU; BBIpAXKaTh
dbopmyliaMu 3aBUCUMOCTH
MEXy BEIIMYNHAMH;

- cBOOO/IHO ONEPUPOBATh
HNOHATUSMU: YETHOCTb
(GYHKIMH, TEPUOAUYHOCTD
(GYHKIIMH, OTPAaHUYEHHOCTD
GbyHKIIUHU, MOHOTOHHOCTh
(GYHKIINH, SKCTPEMYM
GyHKIIMM, HauboJIbIIEE U
HauMEHbIIIee 3HaYEHUs
(GYHKIUY HAa TPOMEKYTKE;
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YMETb MPOBOJAUTH
uccienoBaHne PyHKIUY;

- YMETh HUCIOJIb30BATh
CBOMCTBa U rpaduku
byHKUMN 15 pereHus
YPaBHEHHI, HEPABEHCTB U
3a/1a4 C MapaMeTpamu;
n300pakaTh Ha
KOOPJWHATHOM INIOCKOCTH
MHOYECTBA PEIICHUIN
YPaBHEHUI, HEPABEHCTB U UX
CUCTEM

OK 05. Ocy1iecTBisITh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAITUIO HA
roCyJ1IapCTBEHHOM
si3bIKe Poccuiickon
denepaluy ¢ y9eToM
0cOoOeHHOCTEH
COLIMATIBHOTO U
KYJIbTYpHOTO
KOHTEKCTa

B o0macTn scTeTrdeckoro
BOCITUTAHHS:

- 3CTETUYECKOE OTHOIIICHHUE K
MHUPY, BKIIFOYasi ICTETUKY ObITa,
HAay4YHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ja U
OOIIECTBEHHBIX OTHOIIICHHUH;

- CIIOCOOHOCTh BOCIIPUHUMATH
pa3TUYHBIC BHJIBI ICKYCCTBA,
TPaJWIINHI ¥ TBOPYECTBO CBOETO
U APYTHX HAPOJIOB, OIYIIATh
YMOIIMOHAIILHOE BO3JIENCTBHE
HCKYCCTBA,

- YO@XKIEHHOCTh B 3HAYUMOCTHU
JUISL TMYHOCTH U O0IIIeCTBa
OTEYECTBEHHOT'O 1 MUPOBOTO
HMCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX TPAIUIIAN 1
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPKCHHUIO
B Pa3HBIX BUIaX UCKYCCTBA,
CTPEMJICHHE TTPOSIBIIATH KaUyeCTBa
TBOPYECKOHW JINYHOCTH;
OByazieHre YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH
NEUCTBUSIMU:

a) oOlIeHue:

- OCYIIECTBIIATh KOMMYHHUKAITUN
BO Bcex cdepax KU3HH,

- pacmo3HaBaTh HEBEpOAIbHBIC
CpeacTBa OOIICHUS, TOHUMATh
3HAYE€HUE COIMAJILHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHIIKA
KOH(JIMKTHBIX CUTyaIlul U
CMAT4YaTh KOH(IUKTHI;

- Pa3BEPHYTO M JIOTUYHO

- YMETh ONEPUPOBAThH
HNOHATUSAMU: CPEIHEE
apupMeTuIecKoe, MeInana,
HauOOJbIIIEe M HAMEHBIIIEE
3HA4YE€HUs, pa3Max,
JUCIIEPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBOIO
Habopa; yMEHHUE U3BJICKATD,
UHTEPIIPETUPOBATH
uH(popMaIuIo,
NpEACTaBICHHYIO B TaOIUIIAX,
Ha Auarpammax, rpaukax,
OTpa)karollylo CBONCTBA
peantbHBIX IPOLIECCOB U
SIBJICHUI; IPEJICTABIISITh
UH(OPMAITUIO C TTOMOIIBIO
TaOJIUIl U JUarpamm;
UCCIIE0BATh CTATUCTUYECKHE
JAHHBIE, B TOM YHCJIE C
npUMEHEHUEM TpadruuecKux
METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

- YMETh ONEepUpPOBaATh
MOHSATUSIMU: TOYKA, TIpsiMasl,
IJI0CKOCTb, TPOCTPAHCTBO,
IBYTPAaHHBIN yrod,
CKpEUIMBAIOIINECS MPSMBIE,
napauieIbHOCTh U
NEePHEHIUKYISIPHOCTD
MPSMBIX U IJIOCKOCTEH, YroJl
MEKy IPSIMBIMU, YTOJI
MEXIy NpsIMON U
IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU JI0 TIIOCKOCTH,
pacCTOSIHUE MEXAY NPSAMBIMH,
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U3JIaraTh CBOIO TOYKY 3PEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB

pacCTOSIHUE MEXIY
INIOCKOCTSIMH;

- YMCTh UCIIOJb30BAaTh IIpU
PCHIICHUHU 3a1a49 U3YUCHHBIC

(axThl U TEOpEMBI
IUIAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIETO
MUDA.

OK 06. [IposBisT
IpaXk1aHCKO-
MaTPHOTHIECKYIO
[TO3HUIIHIO,
JEMOHCTPHUPOBATh
OCO3HAHHOE TTOBEJICHUE
Ha OCHOBE
TpaJUIIMOHHBIX
00I11eYeIIOBEYECKUX
LICHHOCTEH, B TOM
YHCIIE C YIETOM

- OCO3HaHME 00YYaIOIIUMUCS
POCCUMCKON I'PaKJaHCKOU
UJCHTUYHOCTH;

- LIeJICHAIIPABJIEHHOE Pa3BUTHE
BHYTPEHHEH MO3ULUU JTUYHOCTH
Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN
HapooB Poccuiickoit
denepanu, UCTOPUUECKUX U
HAIMOHAJIbHO-KYJIbTYPHbIX
TpaauLuii, popMupoBaHuE

- YMETb OIEPUPOBATH

IMOHATHUAMU: IIPAMOYTOJIbHAA

CUCTCMA KOOPANHAT,

KOOpAWHATBI TOYKH, BCKTOD,

KOOpAWHATBI BCKTOPA,

CKQJISIPHOE MPOU3BEICHHUE,

YIoJ MCXKIY BCKTOpaMU,
CyMMa BCKTOPOB,

IMPOU3BCIACHUC BCKTOPA Ha
YUCJI0, HAXOAUTDH C IIOMOIIIBIO

U3YYEHHBIX (HOpMYT

rapMOHHU3ALNHU CUCTEMBI 3HAUMMBIX LIECHHOCTHO- | KOOPJIWHATBI CEPEANHBI
MEKHAIIUOHAIBHBIX U CMBICJIOBBIX YCTaHOBOK, OTpE3Ka, PACCTOSTHUE MEKIY
MEKPEITUTHO3HBIX AHTUKOPPYILUOHHOTO JNBYMsI TOUKaMU;
OTHOILICHH, MHUPOBO33pEHUs, TPABOCO3HAHMS, | -yMETh BHIOUPATh
IIPUMEHSTH CTAHJIAPThl | SKOJIOTUYECKON KYJIbTYPBHI, NOAXOJSAIINNA N3yYCHHBIN
AHTUKOPPYILMOHHOTO | CIOCOOHOCTH CTaBUTh LEIH U METOJ JJIsl pELIECHHUs 3a1a4H,
IIOBEICHUS CTPOUTB KU3HECHHBIE IIAHBIL; pacrio3HaBarth

MaTeMaTuyeckue (PaKThl U
MaTEMaTUYECKUE MOJEIIN B
IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;
YMEHUE IPUBOJINUTH IPUMEPBI
MaTEMaTUYECKUX OTKPBITUHI
POCCHUICKON U MUPOBOU
MaTeMaTU4ECKON HAyKHU.

- YMETh ONEepUpPOBaATh
MOHATUSAMMU: CIIy4alHbINA OIBIT
U CIIy4aiflHOE COOBITHE,
BEPOSTHOCTH CIIy4YalHOI'O
COOBITHS; YMETh BHIYUCIIATD
BEPOSITHOCTH C
UCIIOJIb30BAaHUEM
rpadUYeCKuX METOJIOB;
IPUMEHSTH (OPMYITBI
CJIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEN,
KOMOMHATOpHBIE (DAKTHI U
(bopMyIIbI IPU pELICHUN

B wacTtu rpaxaanckoro
BOCITUTAHHUS:

- OCO3HAHHUE CBOUX
KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, YBOXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;

- IPUHATHEC TPAJTUIIMOHHBIX
HallMOHAJIBHBIX,
0011IeYeI0BEYECKUX
I'YMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTb NMPOTUBOCTOSTH
WJICOJIOTHH AKCTPEMU3MA,
HallMOHAJIN3Ma, KCeHO(hOOHH,
JTACKPUMUHALIAH 110
COIMAJIBHBIM, PEITUTHO3HBIM,
PacOBBIM, HAIIMOHAJIBHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JIEeATEIIbHOCTh B MHTEpECax
I'PaKJIAHCKOTO OOIIECTBA,
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y4acCTBOBATh B CAMOYIPABICHUH
B 00111€00pa3oBaTeILHOMN
OpraHu3alyu U AETCKO-
IOHOIIECKUX OpTraHu3aIusiX;

- YMEHUE B3aUMO/JICCTBOBATH C
COLMAJIbHBIMUA UHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMU
Y Ha3HAYCHUEM,;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOU JIESITENbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:
- c(OpMUPOBAHHOCTH
POCCUMCKON IpaKJaHCKOU
UJICHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HaApO.y,
YyBCTBA OTBETCTBEHHOCTH IEPE]T
PoauHou, ropoctu 3a CBOM
Kpai, cBor0 PoqinHy, CBOH SA3BIK
U KyJbTYpY, IPOILIOE U
HacTOsLIEe
MHOTOHAIIMOHAJIBHOTO HApOJ1a
Poccuu;

- IICHHOCTHOE OTHOIIICHHE K
roCyJlapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U TIPUPOTHOMY
HaCJIeIUI0, MTAMSITHUKAM,
TpaauusiM HapoaoB Poccun,
noctkeHusM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX
U TPYJIE;

- ujeHas yoeKICHHOCTD,
TOTOBHOCTb K CITY’KEHUIO U
3ammTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;
OCBOCHHbIE 00YyYarOITUMUCS
MEXKIPEIMETHBIC TIOHATHUS U
YHUBEpPCAIbHBIC YUCOHBIC
NercTBus (perysiTUBHBIC,
MO3HaBaTeJIbHbIC,
KOMMYHUKATUBHBIC);

- CIIOCOOHOCTD UX
MCIIOJIb30BaHUs B
MO3HABATEILHON U COLIMAIBHOMN
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY
IJIAHUPOBAHUIO U
OCYILECTBJICHUIO YUEOHOM
JIeSITEIbHOCTH, OpTaHU3AIuU

3aJ1a4; OIlCHUBATh
BEPOSITHOCTH PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO
CITyJailHBIMH BETMYMHAMH,
YMEHUE TIPUBOJIUTH IPUMEPHI
IIPOSIBJICHHSI 3aKOHA OOJIBITNX
YHUCEN B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUIX
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y4eOHOI0 COTPYAHHYECTBA C
MeIarorMYeCKMMH pabOTHUKaAMU
Y CBEPCTHHKAMHU, K YUACTHUIO B
MOCTPOCHUH WHIUBUIYaJTbHOM
o0pa3oBaTeILHON TPACKTOPHUU;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
HCCJIE0BATEIILCKOM, IIPOCKTHON
W COIMAIbHOM IEITEIbHOCTHU

OK 07. CopneiicTBOBaTh
COXPaHEHUIO
OKPYXarOIIEH CPEeIbl,
pecypcocOepeKeHHIO,
MIPUMEHSATDH 3HAHUS 00
M3MEHEHUU KIIMMaTa,
TIPUHITUTIBI
OEpEKIIMBOTO
MIPOU3BO/ICTBA,

b pexTuBHO
JEUCTBOBATH B
YpE3BBIYANHBIX
CUTYaIMIX

- HE IPUHUMATh JICUCTBUA,
IIPUHOCSIINE BPEJl OKPYKaIOIIEH
cpene;

- YMETh IPOTHO3UPOBATH
HEOIaronpusITHBIE
HKOJIOTHYECKHUE MOCIEACTBUS
MPEANPUHUMAEMBIX JECUCTBUN,
MpeAoTBpallaTh UX;

- PaclIUPUTH OIBIT
JEATEIIBHOCTH 3KOJIOTUYECKON
HaIlPaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS
pOoOJIEMBI C YUETOM aHaIU3a
MMEIOIIUXCSl MAaTEPUATIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYILIECTBIIATh
LI€JICHAITPABJICHHBIN TTOUCK
nepeHoca CpeACTB U CoCOO0B
JEeNUCTBUS B MPO(HECCHOHATBHYIO
cpeny;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO U
MPaKTUYECKYIO 00J1acTh
KU3HENEATEIbHOCTH;

- IpeJiaraTh HOBBIE TTPOEKTHI,
OIICHUBATh UJCH C TTO3UILINHU
HOBU3HBI, OPUTUHAJILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OIIEHKY HOBBIM
CUTyalUsM, BHOCUTh
KOPPEKTHUBBI B ACATEILHOCTb,
OLICHUBATh COOTBETCTBUE
pPE3YyIABTATOB LIEIISIM

- YMETh ONEPUPOBATH
MOHATUAMU: (DYHKITHS,
HeTpepbIBHAS (PYHKITHS,
IPOU3BOIHAS,
nepBooOpaszHasi,
ONpEICIICHHBIA UHTETPA;
YMETh HAXOIUTh
IIPOU3BOJIHBIE ATIEMEHTAPHBIX
GYHKIUNA, UCTIONIB3YS
CIIPaBOYHBIE MaTEPHUAIbI,
UCCIIEN0BATh B IPOCTEUIIINX
ciy4asx (yHKIUHU Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOOJIbIINE U HAUMEHBIITNE
3Ha4YeHUs (PYHKIIUM; CTPOUTH
rpauKu MHOTOUYJIEHOB C
UCIIOJIb30BAaHUEM anmnapara
MaTEMaTUYECKOIO aHaIN3a;
MPUMEHSTH TPOU3BOIHYIO
P PEIICHUU 33/1a4 Ha
JIBH>KEHUE; peniaTh MPaKTHKO-
OPHEHTUPOBAHHBIE 33]1a4U Ha
HanOOJBIITNE U HANMEHBIIIHE
3HA4YEHUs1, HA HaX0XKICHUE
yTH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONEPUPOBATH
MOHSATUSIMU: JIB)KCHHE B
MPOCTPAHCTBE, MOJ00HbBIC
(Gurypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE
IJIOIIAJEH IIOBEPXHOCTEN U
00BEMOB TTOTO0HBIX (HUTYP
P PEIICHUU 33]1a4;

- YMETbh BBIUYHUCIISITh
F€OMETPUYECKUE BETUUUHBI
(anvHa, yrod, mioab,
00BEM, IIOIIAAb
MOBEPXHOCTH ), UCTIONb3YS
U3y4eHHbIe (POPMYIIBI U
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| ‘ ‘ METObI

[To mucnummae «MaremaTtuka» NPEeIyCMOTPEHO BBINOJHEHHUE OO0YYarOIUMHUCS
UHAMBUYAHOTO MPOEKTA, MPEACTABISIIONIET0 cO00M 0co0yI0 (opMy OpraHU3AIMH €TI0
nesTeNbHOCTU. MIHAMBUAYaTIbHBIN MPOEKT BBIMOJHAECTCS OOYYarONIMMCS CAMOCTOSITEIHHO
0J1 PyKOBOJICTBOM ITPENO/IaBaTelis 10 BEIOPaHHOM TeMe.

Pe3ynbraThl BRINOJHEHUS HHAUBUIYAJIBHOIO IPOEKTA JTOJKHBI OTPAXKATh:

v" chOPMHUPOBAHHOCTH HABBIKOB KOMMYHHUKATHBHOM, y4eOHO-HCCIIEN0BATEIbCKOM
NEATEIIBHOCTH, KPUTUYECKOTO MBIIIJICHNS;

v\ CIocoGHOCTh K WHHOBAIMOHHOM, QHAJINTHUYECKOM, TBOPYECKOM,
MHTEIJUJIEKTYJIbBHOU IEATEIbHOCTH;

v' c(hOpMHPOBAaHHOCTh  HABBIKOB  IPOEKTHON  JEATCIBHOCTH, a  TaKKe
CaMOCTOSATENIbHOIO NPUMEHEHUS MPUOOPETEHHBIX 3HAHUU M CIOCOOOB JACMCTBUU NpuU
PELICHUH Pa3JIMYHBIX 33/1a4, UCIOJb3Ys 3HAHUS JUCLMILINHEI;

v’ CIOCOGHOCTH TOCTAHOBKHU €M U (OPMYJIMPOBAHUS THUIIOTE3BI UCCIICTOBAHMS,
IUIAHUPOBaHMsI paboThl, OTOOpa M MHTEpPHpEeTaluud HeoOXoAuMol uH(pOopMaluy,
CTPYKTYPUPOBAHHUSI apryMEHTAllMM pe3yJbTaTOB HCCIIEJOBaHUS Ha OCHOBE COOpaHHBIX
JAHHBIX, [IPE3EHTALIMU PE3YyJILTATOB.

WuauBuayalbHbI MPOEKT BBINOJHSAETCS OOydaromMMmcs Ha 1 Kypce B pamkax
y4eOHOrO0 BpPEMEHH, CHEUUATbHO OTBEAECHHOTO YYEOHBIM IIJITAHOM, U JOJDKEH OBbITh
MIPE/ICTABIIEH B BUJIE 3aBEPIICHHOT0 YYEOHOr0 HUCCIEA0OBaHUS.

1.3. IlepeyeHb KOMIETEHUMH ¢ YKa3aHHeM 3JTANOB HX (OPMHUPOBAHUS B
npoiuecce 0CBOCHHUS U CHUIIUHBI

Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Iloemopenue Kypca mamemamuKku 0CHOBHOU WIKOJ1bl
eHuuu Tema 1.1 Tema 1.2 Tema 1.3.
Llenp u 3agaun Yucia 1 BEIYUCICHUS. I'eomeTrpus Ha
MaTE€MaTUKH TIPU Bripaxxenus u TJIOCKOCTH
OCBOEHUU npeoOpa3zoBaHus
CIIeIIMAJILHOCTH

OK 01 + + +

OK 02 + + +

OK 03 + + +

OK 04 + + +

OK 05 + + +

OK 06 + + +

OK 07 + + +

IIK 4.2.

Koo Imanwl hopmuposanus KomnemeHyuil
Komnem Pa3zoen 1. Iloemopenue Kypca mamemamuku 0CHOBHOU WKObl
eHyuu Tema 1.4 Tema 1.5 Tema 1.6 Tema 1.7
[IponieHTHBIE YpaBHEHUSA U Cucrembl Bxonnon
BBIUUCIICHUS HEpPaBEHCTBA YpaBHEHUI 1 KOHTPOJIb
HEpPABEHCTB
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OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Amanwl hopmuposanun Komnemenyui
Komnem Pazoen 2. IIpamvie u niockocmu 6 npocmpancmee
eHUuuu Tema 2.1. OCHOBHBIC Tema 2.2. Tema 2.3.
MIOHATHS CTEPEOMETPHH. [TapannenbHOCTh [leprieHIUKYISIPHOCTD
Pacnonoxenne npsamsIx MIPSMBIX, IPSIMON U IPSAMBIX, IPSIMON U
U TJIOCKOCTEH IUIOCKOCTH, TJIOCKOCTEH IJIOCKOCTH, TIJIOCKOCTEH
OK 01 + + +
OK 02 - - -
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 2 IIpamvie u niockocmu 6 npOCMpaHcmee
eHyuu Tema 2.4. Teopema o Tema 2.5.11TapannensHele, Tema 2.6. Pemenue
Tpex NepHeHIUuKYIsIpax MePIICHIUKYJISIPHbIE, 3aaad. [Ipsmbie u
CKPEILUBAIOIIUECS MIJIOCKOCTH B
psiMbIe MPOCTPAHCTBE
OK 01 + + +
OK 02 - - -
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyuil
Komnem Pazoen 3. Koopounamul u éekmopbol
eHyuu Tema 3.1 Tema 3.2 Tema 3.3 Tema 3.4
JlexapToBbl Bekrops! B [IpakTuxo- Pemenue 3anay.
KOOPJAUHATHI B MPOCTPAHCTBE. | OpUEHTHpOBaHHBIC | KoopauHaThl U
MIPOCTPAHCTRBE. VYron mexy 3a7a4M Ha BEKTOPBI
Paccrostnue mexnay BEKTOPAMH. KOOPAUHATHOMN
IBYMsSI TOUYKaMHU. CkansipHoe IIJIOCKOCTH
Koopaunater IPOU3BEICHUE
CEepeANHBI OTPE3Ka BEKTOPOB
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OK 01 - - - -
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 - - - -
OK 06 - - - -
OK 07 + + + +
Koo Omanwl ghopmuposanus KomnemeHyui
Komnem Pa3zoen 4. Ocnosvl mpuzonomempuu. Tpuzonomempuueckue pynkuuu
eHyuu Tema 4.1 Tema 4.2 Tema 4.3 Tema 4.4
Tpuronomerpuyeckue OcHOBHBIC CuHyc, KOCHHYC, DyHKIUHU, UX
byHKIAHA TPUTOHOMETPHUY | TAHTCHC CYMMBI U CBOICTBA.
MIPOU3BOJIBHOTO YTJIA, ECKHe Pa3HOCTH ABYX Croco0b1
yncia. Pannannas n TOXKJIECTBA. yTII0B 3aJTaHUs
rpaaycHas Mepa yria DopMyIIbI CuHycC 1 KOCUHYC byHKIMI
IPUBEACHUS JIBOMHOTO yTJIa.
DopMyibl
MOJIOBUHHOTO yTJja
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwl hopmuposanus KomnemeHyul
Komnem Pazoen 4. Ocnosvt mpuzonomempuu. Tpuzconomempuueckue oynkyuu
eHuuu Tema 4.5 Tema 4.6 Tema 4.7 Tema 4.8
Tpuronomerpuuecku | [IpeobpazoBanu Onucanue OO6parHbie
¢ QYHKIIUHU, UX e rpaduKoB MPOU3BOJICTBEHHBI | TPUTOHOMETPHUYE
CBOMCTBA U TpaUKu | TPUTOHOMETPUY X TIPOLIECCOB C ckue PyHKIUU
ecKuX (pyHKUIUH MTOMOILBIO
rpaguKoB
byHKIMA
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Amanwl hopmuposanus KomnemeHyuil
Komnem Pa3zoen 4. Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkuyuu
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eHyuu Tema 4.9 Tema 4.10 Tema 4.11
TpuroHomeTpuueckue CucremMbl Pemenue 3amau. OCHOBBI
ypaBHEHHUS U TPUTOHOMETPUUECKUX TPUTOHOMETPHUH.
HEpaBEHCTBA ypaBHEHHM TpuronoMmerpruueckue
hyHKIUN
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyuil
Komnem Pazoden 5.Komnnekcnole uucna
eHuuu Tema 5.1 Tema 5.2
KomrekcHble uncia [IpuMeHeHre KOMITJIEKCHBIX YHCeN
OK 01 - -
OK 02 - -
OK 03 - -
OK 04 - -
OK 05 - -
OK 06 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyuil
Komnem Pazoen 6. Ilpouzeoonan pynkyuu, ee npumeHeHue
eHuuu Tema 6.1 Tema 6.2 Tema 6.3 Tema 6.4
[TonsTue [IpousBoHbIE IIponsBoiHbBIE [TonsTre o
MIPOU3BOTHOM. CYMMBI, TPUTOHOMETPUYEC | HEMPEPHIBHOCTH
DopmyJibl U pa3HOCTH KUX (QYHKITHA. bynkuun. Meron
npaBuia MIPOU3BEICHUS, [TpousBogHas WHTEPBAJIOB
muddepeHupoBaHus YaCTHOTO CJI0’KHOM
byHKIMHA
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanst popmuposanus Komnemenyui
Komnem Pazoen 6. IIpouszsoonan pynkyuu, ee npumenenue
eHyuu Tema 6.5 | Tema 6.6 | Tema 6.7 | Tema 6.8
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I'eomeTpuuecknii u PuznuecKuit MOHOTOHHOCTB Hccnenosanue
(bU3UYIECKUI CMBICIT CMBICTT bynkiuu. Touku byHKIUN 1
IPOU3BOIHOM MPOU3BOIHOM B KCTpEMyMa MOCTPOEHUE
npodecCuoHalb rpauKoB
HBIX 3aJlayax
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 6. IIpouzeoonan pynkyuu, ee npumeHenue
enyuu | Tema 6.9 Haubonwmee u | Tema 6.10 Haxoxnenue Tema 6.11 Pemenue
HAaWMEHbBIIEE 3HAUCHUS ONTUMAJIBHOTO 3aaau. [IpousBoaHas
byHKUIUN pe3yabpTara ¢ MOMOUIBIO byHKIMH, e
IIPOU3BOJIHOM B MIPUMEHEHUE
IPAKTUYECKUX 3a]ja4ax
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyul
Komnem Pazoen 7. Muozozpannuku u mena epawieHusi
eHuuu Tema 7.1 Tema 7.2 Tema 7.3 Tema 7.4
Bepuunsi, pedpa, IIpusma, ee [Tapayutenenunen, IIupamuna, ee
rpaHu COCTAaBJIAIOINE, ky0. CeueHue COCTAaBJIAIOIINE,
MHOTOTPaHHHKA CEUYECHHUE. KyOa, CEuEeHUe.
IIpsamas u rapajuienenuiena [IpaBunbHas
paBUJIbHAS nMpaMu/ia.
IIPU3MBI YceueHHas
nUpaMujia
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
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Koo Imanwvl hopmuposanus KomnemeHyuil
Komnem Pazoen 7. MuozozpannuKku u mena 6pawieHusl
eHuuu Tema 7.5 Tema 7.6 Tema 7.7 Tema 7.8
bokoBas u noaHas Cummerpus B [Tpumepsbl [IpaBunbHBIE
MIOBEPXHOCTh Kyoe, CUMMETPHI1 B MHOTOTPaHHUKH,
MPU3MBI, MUPAMUBI | TTapaJUICICIUIIET npodeccun UX CBOMCTBA
e, mpu3me,
UpaMUJIC
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanst hopmuposanus KomnemeHyuil
Komnem Pazoen 7. Muozozpannuku u mea 8pauieHus
eHuuu Tema 7.9 Tema 7.10 Tema 7.11 Tema 7.12
Hunuuap, ero Konyc, ero VY ceueHHbIN [Hap u cdepa, ux
COCTAaBJISIOIIHE. cocTaBisironie. | konyc. CeyeHue ceUyeHUs
Ceuenne mumuuapa | CeueHne KOHyca YCEYEHHOT O
KOHYyCa
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanvl hopmuposanus KomnemeHyul
Komnem Pazoen 7. Muozozpannuku u mena epauieHus
eHuuu Tema 7.13 Tema 7.14 Tema 7.15
IToustue 006 o0beMe OO0BEMBI U IIJIOIIAIA KomOunnanuun
tena. OTHOIIEHNE MTOBEPXHOCTEHN TeJ MHOTOTPAHHUKOB U TEJ
00BbEMOB ITOJOOHBIX TE BpaIllCHUSI
OK 01 + + +
OK 02 + + +
OK 03 + + n
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komneme Pazoen 7. Muozozpannuku u mena epauwieHus
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Hyuu Tema 7.16 Tema 7.17
['eomerpuyeckue komOuHanuu Ha | Pemienue 3agady. MHOrorpaHHUKH U Tela
IPaKTHKE BpaleHUs
OK 01 + +
OK 02 + +
OK 03 + +
OK 04 + +
OK 05 + +
OK 06 + +
OK 07 + +
Koo Imansl hopmuposanus KomnemeHyuil
Komnem Pazoen 8. Ilepsoodpasznaa hynkyuu, ee npumenenue
eHuuu Tema 8.1 Tema 8.2 Tema 8.3
[TepBooOpa3zHast [Tmomane kpuBosMHENHHOW |  HeonpeneneHusli u
¢bynkuuu. [IpaBuna tpaneruu. Gopmyna oTnpe/eIeHHBIN
HaXO0XICHUS Hrrotona — JleiOnumna MHTETPAIbI
NepBOOOPa3HBIX
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyul
Komnem Pazoen 8. Ilepsoobpasznan hynkyuu, ee npumenernue
eHuuu Tema 8.4 Tema 8.5 Tema 8.6
[Tonsitue 06 OnpeneneHHbIi Pemenue 3amau.
oTpeeICHHOM UHTETpalie UHTErpaj B )KU3HU [TepBooOpazHas
KaK TUIOIIAIH dbyHKINH, ee
KPUBOJMHENHON [IPUMEHEHNUE
Tpanenuu
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyuil
Komne Pazoden 9. Cmenenu u kopuu. Cmenennas oynkyus
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menyu Tema 9.1 Tema 9.2 Tema 9.3
u Crenennast pyHKus, e [IpeoOpazoBanue CBoOIICTBa CTENIEHHU C
CBONCTBA BBIPAXKEHUN C KOPHIMU palMOHAIIbHBIM U
N-OW CTENEHU JEUCTBUTEIIBLHBIM
MOKA3aTeJIIMU
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyuil
Komnem Pazoen 9. Cmenenu u kopnu. Cmenennasn pynkyus
enyuu | Tema 9.4 Pemienue uppannonansieix | Tema 9.5 Crenenn u kopau. CTeneHHas
YpaBHEHHI U HEPABEHCTB byHKIUS
OK 01 + +
OK 02 + +
OK 03 + +
OK 04 + +
OK 05 + +
OK 06 - -
OK 07 + +
Koo Imanvl hopmuposanus KomnemeHyul
Komnem Pazoen 10. Ilokazamenvnan pynkuyus
eHuuu Tema 10.1 Tema 10.2 Tema 10.3 Tema 10.4
[TokazarenbHas Pemenue Cucremsl Pemenue 3anay.
byHKIMSA, ee MOKa3aTeIbHbBIX MOKa3aTebHbBIX [TokazarenbHas
CBOMCTBaA YPaBHEHUU U YpaBHEHUI byHKUIHS
HEPABEHCTB
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyul
Komnem Pazoen 11. Jlozapugmul. Jlocapugpmuueckas pynkuus
eHyuu Tema 11.1 Tema 11.2 Tema 11.3 Tema 114
Jlorapudm gucana. CaolicTBa Jlorapudmuyeckas Pemrenue
JlecaTUuHbIN U Jorapu@moB. byHKIUSA, ee JorapupMUIECKu
HATypaJbHbIN Onepanus CBOMCTBA X YPABHECHUU U
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JorapudMbl, 9UCTIO € | JorapupMupoBa HEPABEHCTB
HUS
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Omanst popmuposanus KomnemeHyui
Komne Pazoen 11. Jlocapugpmul. Jlocapugpmuueckas pynkuus
menuyu Tema 11.5 Tema 11.6 Tema 11.7
u Cucrembl Jlorapudmsl B ipupoae Pemenue 3anay.
Jgorapu(pMUYECKHX Y TEXHUKE Jlorapugmsl.
YpaBHEHUM Jlorapudmuueckas
byHKIUA
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyul
Komnem Pazoen 12. Muoscecmea. Inemenmul meopuu 2paghos
eHyuu Tema 12.1 Tema 12.2 Tema 12.3 Tema 12.4
MHuoxecTBa Onepanuu ¢ I'padur Pemenue 3anay.
MHOK€CTBaMU MHnoxecTBa,
I'padsr u ux
IpUMEHEHUE
OK 01 - - - -
OK 02 - - - -
OK 03 - - - -
OK 04 - - - -
OK 05 - - - -
OK 06 - - - -
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyuil
Komnem Pazoen 13. Inemenmol KOMOUHAMOPUKU, CMIAMUCHUKU U MeopuU
CHUUU éepoamHuocmen
Tema 13.1 Tema 13.2 Tema 13.3 Tema 13.4
OCHOBHBIC TIOHATHUS CoOniTHE, BepositHOCTh B JluckperHas
KOMOMHATOPUKH BEPOATHOCTHh | MpOo(ecCHOHATbHBI cilyJaitHas
COOBITHSI. X 3a71a9ax BEJIMYNHA, 3aKOH
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Cnoxenue u ee
YMHOKEHUE pacrpeneneHus
BEPOSITHOCTEU
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanvt popmuposanus KomnemeHyu
Komneme Pazoen 13. Inemenmol KOMOUHAMOPUKU, CIHAMUCIMUKYU U MeOpUU
Huuu éepoamuocmen
Tema 13.5 Tema 13.6 Tema 13.7
3anaun matematudeckoil | CocTaBieHHe TaOIUI] U Pemenue 3anau.
CTaTUCTHUKU IarpamMM Ha MPaKTUKE DJIEMEHTBI
KOMOWHATOPUKH,
CTaTUCTHUKU U TEOPUU
BEPOSTHOCTEU
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwl popmuposanun KomnemeHyul
Komneme Pazoen 14. Ypasuenus u nepagencmaea
Huuu Tema 14.1 Tema 14.2 Tema 14.3
PaBHOCUIIBHOCTD I'paduueckuit meTon YpaBHeHUs U
YpaBHEHHI U HEPABEHCTB. pelIeHrs YpaBHEHUN, | HEpPaBEHCTBA C MOAYJIEM
OO0mIre MEeTOBI peIeHUs HEPaBEHCTB
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwvl popmuposanus KomnemeHyuil
Komneme Pazoen 14. Ypasuenus u nepagencmaea
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Hyuu Tema 14.4 Tema 14.5 Tema 14.6
YpaBHeHus u CocraBiieHUE U pPeIICHUE Pemenue 3anau.
HEPaBEHCTBA C npo¢eCCUOHATTBHBIX YpaBHeHuUs 1
napaMeTpaMu 3a/1a4 ¢ MOMOIIBIO HEpaBEHCTBA
YpPaBHECHUM

OK 01 + + +

OK 02 + + +

OK 03 + + +

OK 04 + + +

OK 05 + + +

OK 06 + + +

OK 07 + + +

Pasznes 2. MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMbl

OO1eoOpazoBaTenbHas aucuuIiMHAa «Marematukay sBIETCS  00s13aTeIbHOM
4acThIO0 0011e00pa30BaTENBHOIO IIUKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no npodeccun 15.01.05 Cpapiuk (py4HON U YaCTUYHO MEXaHU3UPOBAHHOU
CBapKH (HaIJIaBKH).

O61eo0pazoBaTenbHas quciuIuinHa «MaTtemaTuka» obecnieunBaeT GopMupoBaHue
MpeACTaBICHU 00 uIesX MW METOJaX MaTeMaTUKH, pPa3BUTHE JIOTUYECKOTO M
QITOPUTMHYECKOTO MBIIIUICHUS, HEOOXOAMMOTro JUIsl pelieHus 3ajad 1o mpodeccuu
15.01.05 Capmuk (py4HOU U YACTHYHO MEXAHU3UPOBAHHOM CBapKH (HATIABKH).

B wmetomuyeckoM 1iaHe auciuiuiiHa «MareMmaTthka» ONHUpaeTcs Ha 3HaHUS,
MOJYYEHHbIC TMPU M3YYCHUU IIKOJBHOIO Kypca MaTEeMaTHUKW U B3aUMOCBS3aH C
JTUCHUTUIMHAMU 00111€00pa30BaTeIbHOTO IUKIIA Kak: Dusnka, Xumus, MaremaTuka.

OcBoenue aucuMIUIuHbl «MaremaTnka» HEo0XoauMo oOydvaromeMmycs IS
M3ydeHus o01enpodecCUOHAIBHBIX JUCHUIUIMH U MEXIUCIUIIMHAPHBIX KYPCOB.

Pazgen 3. O0beM AMCHUILVIMHBI ¢ YKAa3aHMEM KOJHYECTBA AKAJIEeMHUYECKHX
YacoB, BbIJCJECHHBIX HA KOHTAKTHYI0 padoTy o0y4aroumuxcsi ¢ npemnojaasaresem (1o
BHM/IaM Y4eOHBIX 3aHSITHII), HA CAMOCTOSITEJIbHYI0O PadoTy U (popMy NMPOMEKYTOUHOI
arrecTalum

O0BEM MUCHUIUINHBI B aKAJEMUUYECKUX YACAX COCTABIIACT . . eeeeeernnannnns — 262 yaca
KonmuecTBo akaieMUIeCKUX 4acoB, BBIICICHHBIX HA KOHTAKTHYFO
paboTy 00ydJarIMXCs ¢ MeJaroruaeckuM paboTHUKOM

(10 BUJIaM YYEOHBIX 3AHATUM), COCTABIISET . .« vveutenneeenteenteenneennaeeninieneennees —234 4.

123 MOV BRE17 (03] (S (519 1140, S -39 u.
TIPAKTUUCCKIE BAHITHIS ...uuvveeneteenneeenneeennneeanneeennseeennneennnnns —195 4.

KonndecTBo akajieMHUYEeCKUX 4acOB, BBIICJICHHBIX Ha CAMOCTOSTEIIbHYIO paboTy

0L 07 F0 0] 11170 3 — 7.

DopMBI TPOMEKYTOUYHOMN aTTECTAINH:

[V Y Sles y o ) T 1Y (S) : SO —12 4.

PV (1o y o Ilic) et 1Y (S : SO -9y,
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Paznen 4. Coaepxxanue IUCHUIUVIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM C YKa3aHHEM OTBEJIEHHOr0 KOJHYeCTBa
aKaJleMU4€eCKNX YaCOB U BUI0B Y4eOHbIX 3aHATHIl
No Tema oucyuniunst Cooepircanue yueonozo mamepuana Bcezo B m.u.: Dopma
n/n (ocHosHoOe u npogheccuonanbHo - OpUEHMUPOBAHHOE) akade- | jek- ce- npakmu- | n1aéopa- | Kou- camoc- meKyuyezo
Muue- yuu mu- yecKue | mopuule |cyivma| mosamen KoHmpons
CKUxX Hapbl 3aHAMUA |3aHAMUA uuu bHaA ycnesaemocmu
4acoe paboma
Pasjen 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 14 2 12
1. |Tema 1.1 Lenb u 3apauun OcHosHoe coOepoicanue 2 2 Tectuposanue
MaTeMaTHKU MIPH OCBOCHUHM | Ba30Bble 3HAHWS U yMEHHsS [0 MAaTeMaTHUKE B YCTHBI onpoc
npodeccun 15.01.05 npopecCHOHATIbHOH W B TOBCEIHEBHOU Maremansecki
U JUKTAHT
Capiuk (py4Hol u JEATEIIbHOCTH.
YaCTUYHO
MEXaHU3UPOBAHHOM CBApKU
(HaTUTaBKM).
2. |Tema 1.2 Yucna u Ocnosnoe codeporcarue 2 2 Pemenne 3anau
BBIYMCIICHUS. Beipaxkenusa u | JlelicTBus HaJ MMOJIOKUTEIbHBIMU 5
npeoOpa3oBaHus OTpPUIIATENILHBIMA YHUCJIaMU, OOBIKHOBEHHBIMU
U JIeCATUYHBIMU JpoOsmu. JleWcTBus co
CTETICHSIMH, bopMyIibI COKpAIICHHOTO
YMHOXKCHHSI.
3. |Tema 1.3 'eomerpus Ha IIpogheccuonanvro-opuenmuposannoe 2 2 Tecrnposanue
IIOCKOCTH cooepacanue  (codepacanue  NPUKIAOHO20 YerHiii onpoc
Maremaruueck
MOOYs) y
U JUKTAHT
Buap! miiockux Guryp v ux miomas. Peenue 3a1a4
[IpakTUKO-OpHEHTUPOBAHHBIE 33aaud B Kypce
T€OMETPUHU Ha TIIOCKOCTH.
4. |Tema 1.4 [IpoueHTHBIE OcnosHoe codepaicanue 2 2 Tecrnposanue
BBIUMCIIEHHS [IpocTble  TIPOIEHTBI, pasHBE  CHOCOOBI  HMX YeTubiii onpoc
BbrurcIieHust. CI0’KHBIE MPOIICHTHI. MvaTeMaTquCK
U JUKTAHT
Pewenue 3agau
5. |Tema 1.5 VYpaBHenus u OcHogHoe codepoicanue 2 2 Tecrnposanne
HEpaBEHCTBA JlvuHeliHble,  KBaJIpaTHBlE, JPOOHO-THHENHBIE YCTHEIH onpoc
MaremaTtrueck
ypaBHEHUsI U HEPABEHCTBA. e —
Ipakmuyeckoe 3anamue Pelrrene 3amaq
6. |Tema 1.6 Cucremsr OcHosHoe cooepoicariie 2 2 Tecruposanue

ypaBHEHUI U HEPABEHCTB

CnocoObl pelieHst CHCTeM JIMHEHHBIX ypaBHEHHUH.

VYerHblii onpoc
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[ousttust: matpunia 2x2 u 3x3, omnpenenureib
marpuibl. Meton ['aycca. CucteMbl HETMHEHHBIX
ypaBHeHUH. CHCTeMbl HEPABEHCTB.

MaremaTnueck
WM JUKTaHT
Pemenue 3amau

7. |Tema 1.7 BxogHoit OcnosHoe cooeporcanue 2 2 Tecruposanue
KOHTPOJIb Bolunciienuss U npeoOpasoBaHus. YpPaBHEHHS U YerHiii onpoc
HEPABEHCTBA. | eoMeTpusi Ha IJIOCKOCTH. Marematirieck
U JUKTAHT
Pemenue 3agau
Pasnen 2. IlpsiMble M IJIOCKOCTH B IPOCTPAHCTBE 12 10
8. |Tema 2.1. OcHOBHBIE OcnosHoe codeparcanue 2 Tectuposanne
IIOHSTUSA CTEPEOMETPHUU. [Ipenmer crepeomerpun. OCHOBHBIE —TOHSITHS iﬁtﬁ;ﬁgi
PacnioniosxeHne npsmsIx U (Touka, mTpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO). e ——
MJI0CKOCTEH OcHoBHbBIE AKCHOMBI CTEPEOMETPHH. Pemerre 300049
Ilepecekatormmecs, HapajuIeIIbHbIE u
CKpelmBarorpecs npsmole. [IpuzHak u cBOICTBO
CKPEILMBAOILUXCS IPSIMBIX. OcHOBHbIE
MIPOCTPAHCTBEHHBIE (DUTYPBL
9. |Tema 2.2. [TaparutensHOCTh | OcHo8HOE coOepaicanue 2 2 Tectupopanue
IPSIMBIX, IIPSMOU | IMapasiensHbie npsiMast u IUIOCKOCTb. YcTHELH onpoc
INIOCKOCTH, IIJIOCKOCTEH Onpenernenue. [TpusHak. CsaoiicTBa (c MvaTeMaT“‘mK
U JTUKTAHT
JokazarenbcTBoM).  [lapamienbHple  MIOCKOCTH. Pewenne 3azad
Onpenenenue. [Tpu3Hak. CaoiicTBa (c
JIOKA3aTeNIbCTBOM). TeTpasip M €ro 3JeMeHTHL
[Mapanmnenenvmnen u ero snemeHThl. (CBoiiCTBA
MIPOTUBOIIOJIOKHBIX ~ TPaHEW U JUAroHaIen
napayuienenunesa. [loctpoeHne cedeHuii.

10. |Tema 2.3. OcHosnoe codepoicanue 2 2 Tectuposanue
ITepnenauKyIApPHOCTS [TeprieHUKyIsSpHBIE  MpsMble.  [lapajuienbHble EI/IC;I:FI:;VI[I;T(I)/II-‘[II;((Zf(
MPSIMBIX, IPSMOM U npsiMble,  TICPIICHANKYJSIPHBIE K IUIOCKOCTH. Wil TUKTaHT
IJIOCKOCTH, MJIOCKOCTEHN [lp3HaK  MEpHEeHWKYISPHOCTH  OpsIMOM U Pelenue 3a1a4

iockocTy.  JlokasarenscrBo. Ileprnienmukynsap u
HakIoHHas.  [leprneHauKyIspHBIE  IIOCKOCTH.
[Ipy3Hak  MEPHEHAMKYISIPHOCTH  IUIOCKOCTEH.
JlokazarenbeTBo. PaccTosiHYS B IPOCTPAHCTBE.
11. |Tema 2.4. Teopema o Tpex OcHosHoe cooepoicanue 2 2 g;eCTHp?BaHHe
CTHBIU OIIPOC
NEepHCHAUKYJIIApaX Teopema Y TpexX NEPHCHANKYIIAPaxX. MaTeMaTI/I‘IIE):CK

JlokazarenectBO.  Yrom Mexay —OpsAMOA U
IUIOCKOCTBIO. YTOJI MEKITY TUNIOCKOCTSIMH.

Wil TUKTAHT
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Pemenue 3amau

12. |Tewma 2.5. I1apamiensHeie, IIpogpeccuonanvro-opueHmuposanroe
MePIEHIUKYIISIPHBIE, cooepoicanue  (cooepacanue  NPUKIAOHO2O
CKPEUIMBAIOIIUECS MIPSIMBIE | MOOY15)
AKCHOMBI CTEPEOMETPUHU. Tectupoanue
[TepneHUKYISIPHOCTh TPSIMOM W TUIOCKOCTH, YCTHEIA 0npoc
napajsieIbHOCTh TIBYX NPSIMBIX, i/;la;;ﬁ;ﬁem
MEPIICHANKYIISIPHBIX TUIOCKOCTH, Pelwennie 3a1au
NEPIEHAUKYIISIPHOCTD IIIOCKOCTEH
13. |Tema 2.6. OcnosHoe codepaicanue Tectuposanne
Pemenue 3anau. [Ipsmpie 1 | PacmonokeHue NpSAMBIX M IUIOCKOCTEH B mCaTTI:ET?}E:)Zi
IUIOCKOCTH B IPOCTPAHCTBE | MPOCTPAHCTBE. [lepneHauKyIsIpHOCT | Wit TUKTAHT
MapajyieIbHOCTh  TPSMBIX M TUIOCKOCTEH. Pewmenne 3azad
CKpeluBaronmecs npsiMbie.
Paznen 3. KoopauHarel M BeKTOpbI
14. |Tema 3.1 JlexapToBBI OcnosHoe codepaicanue TectupoBanue
KOOPJIUHATHI B JlekapToBbl ~ KOOpIMHATBI B IIPOCTPAHCTBE. YCTHBI Onpoc
npocrpanctse. Paccrosnue | Ilpocreiimme 3amaun B KoopauHarax. PaccrosiHue HMﬁa;iﬁZEeCK
MEXTy IBYMSI TOUKAMHU. MEXKIy IBYyMS TOUYKAaMH, KOOPIMHATHI CEPEIHHBI Pemenne 3anaq
Koopaunatel cepenuHbl OTpe3Ka
OTpe3Ka
15. | Tema 3.2 Bekropsl B OcHognoe codepoicanue Tectuposanue
IPOCTPAHCTBE. Bexkrops! B ipoctpancTse. CI0XKEHNE U BHIYUTAHKE &iﬂiﬁj&iﬂgi
VYT0oJ1 MEXy BEKTOPaMH. BEKTOPOB. YMHOXKEHHE BEKTOpa Ha  YHUCJIO. it ST
CkansipHoe pou3BeICHNE KomrnanapHsie BEKTOPBL Crxamsipaoe Pewenue 3aa4
BEKTOPOB NPOM3BEZICHNE BEKTOPOB. PaznioykeHne BeKTopa Mo
TpeM HEKOMIUTaHApHBIM BeKTopaM. KoopmuHats
BEKTOpa, CKAIPHOE IPOU3BEJICHHE BEKTOPOB B
KOOpZMHATAX, YTOJI MKy BEKTOPAMH, YTOJ MEXKTY
NPSIMO M TIOCKOCTBIO, YTOJT MEX/TY TIOCKOCTSIMH.
VYpaBHeHHe TUIOCKOCTH. ['eoMeTpryecKkuii CMbICIT
onpenenurens 2x2.
16. |Tema 3.3 IlpakTuko- IIpogpeccuonanvro-opuenmuposanroe Tectuposanue
OpUEHTUPOBAHHBIC 33/]a4H cooepoicanue  (cooepacanue  NPUKIAOHO20 YerHbli onpoc
Ha KOOPAMHATHOM MOOYs) Matematirieck
U JUKTAHT

IIJIOCKOCTH

KoopaunatHas  miockocts.  Brrumcnenue
pacCTOSIHUM W IUIOIIAJNEHd Ha IUIOCKOCTH.

Pemenne 3agau
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KomnuectBenHnie PaCUYCTEL.

17. |Tema 3.4 Ocnognoe codepoicanue 2 2 Tectupopanne
Penrenue 3a1au. JleKapTOBBl KOOPJIMHATBI B POCTPAHCTBE. K/I‘;TT}:;;I;TZIZP;EE
KoopauHaTsl 1 BEKTOPHI Bekroper B mpoctpanctBe. CloxeHHE U v —

BBIYMTAHHE BEKTOPOB. Y MHOXKCHHE BEKTOpa Ha Pemmenue 3aau
gyucio. Kommnanapaeie BekTopbl. CkanspHOE

MPOU3BEICHNE BEKTOPOB. Pa3noxkenue BeKkTopa

M0 TpEeM  HEKOMIUIAHAPHBIM  BEKTOpaM.

IIpocreiimme  3agaum B~ KOOpAUHATax.

KoopauHaTel BekTOpa, pacCTOSIHHE MEXIY

TOYKaMH, KOOPIWHATHI CEPEAMHBI OTpE3Ka,

CKIAPHOE  TIPOM3BEJCHUE  BEKTOPOB B

KOOp/AMHATAX, YrOJl MEXIy BEKTOpaMH, Yroil

MEXIy TPSIMOH M TUIOCKOCTBIO, YrOJI MEXIY

TUIOCKOCTSIMH.

Pasnen 4. OcHoBbl TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKINU 34 26

18. |Tema 4.1 OcHognoe codepoicanue 2 2 Tecnposatue
TpuroHomeTpuueckue Pamuanuas mepa yria. [IoBOpOT TOUKH BOKPYT ﬁi‘éﬁgﬁi‘c’i
(GYHKIIUU TIPOU3BOIBHOTO Havana koopauHat. OrmnpeneneHue CHHYcA, —
yria, ynciia. Pagnannas u KOCHHYCA, TaHI€HCAa M KOTaHTeHca. 3HaKu Pemrenne 3axaq
rpaxycHasi Mepa yria CHHYCa, KOCHHYCa, TAHT'€HCAa U KOTaHTEHCa IO

YETBEPTSM. 3aBUCHMOCTh MEXAYy CHHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJ[HOTO
Y TOTO K€ yTJa.

19. |Tema 4.2 OcnosHoe codepaicanue 2 2 Tectnposanme

OCHOBHBIE Tpuronomerpuueckue  Tokaectsa. CHHYC, YCTHEIH onpoc

MaremaTuueck
TPUTOHOMETPHYECKUE KOCHHYC, TAHT€HC M KOTaHT'€HC YIJIOB O H - 0. v —
TOKIECTBA. dopmyIibl TPUBEACHUS. Pemenne 3anaq
®dopmyIbl pUBEACHUS

20. |Tema 4.3 OcHosHoe codepoicanue 4 2 Tecruposanue

40




CuHyc, KOCUHYC, TAHT€HC
CYMMBI U pa3HOCTH JIByX
YIJI0B

CuHYC ¥ KOCUHYC
JNBOMHOTO yria. opmyiibl
IIOJIOBUHHOTO yIJla

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb
KocuHycOB. CHHYC M KOCHHYC JIBOMHOIO yIJa.
@opmyiel  TTOTOBUHHOTO yriia. [IpeoOpazoBanus
CYMMBl  TPUTOHOMETPUYECKHX  (YHKIMII B
IPOM3BEICHNE M TIPOU3BEACHUSI B  CyMMY.
Beipaxkenre TpuroHomMeTpuieckux (hyHKIHMH depe3

YcerHbiit onpoc
MaremaTnueck
WM JUKTaHT

Pemenne 3amau

TaHT'€HC HIOJIOBUHHOT'O aprymeHra.
[IpeobpazoBanus MIPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN
21. |Tema4.4 OcHosHoe cooepoicanue Tecrnposanue
DyHKIMH, UX CBOMCTBA. O61acTh OMPEICICHUS] U MHOXKECTBO 3HAYCHHI YCTHBI Onpoc
o .. " MaremaTnueck
CrniocoObl 3a1aHus (GyHKIHH. YérHoCTb, HEUETHOCTb, v —
byHKIUH nepuoaN4HOCTh (pyHKUMH. CrocoObl 3ajaHus Permenue 3aga4
byHKIHi.

22. |Tema 4.5 OcHosHoe cooepoicanue Tectuposanne

TpuronomeTpuieckue OOmacth onpeseNicHisT ¥ MHOXKECTBO 3HAYCHUIA ﬁCTHHH omnpoc
) o . aTEMAaTHYCCK
(GyHKIIH, UX CBOWCTBA U TpUroHoMeTprdeckux  GyHKimit.  YETHOCTH, —
rpaduKu HEYETHOCTb, TIEPUOAMIHOCTD TPUTOHOMETPHUYECKIX Pemenne 3anaq
¢bynkipii. ColicTBa U rpauKi PyHKIM Y = COS X,
y=sinX,y=tgX,y=ctgx.
23. |Tewma 4.6 [IpeoOpazoBanue OcHosHoe codepoicanue Tecruposarne
rpauKoB Cxatne u pacTshKeHHe rpadukoB YeTHEIH onpoc
o MaremaTtrueck
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKUX (G yHKIHIA. O
byHKIUH ITpeoOpa3oBanue rpauKoB Peenue 3amaq
TPUTOHOMETPHUYECKUX (DYHKIUH.

24. |Tema 4.7 IIpogheccuonanvno-opuenmuposannoe Tectupopanue

Onucanwne cooepoicanue  (cooepocanue  NPUKIAOHO20 Y CTHELH O11poC

MaremaTuueck
IIPOU3BOJICTBEHHBIX MOOYs) O
poneccoB € IIOMOIIbIO Hcnonb30BaHue  CBOWCTB  TPUTOHOMETPUYECKHUX Pemenue 3a1a4
rpaduKoB QyHKIIHIA (byHKIMIH B pod)eCCHOHANIBHBIX 3a/1a4aX.

25. |Tema 4.8 OcHogHoe codepoicanue Tecrnposanue
OGparHbie OGparHbie TPUTOHOMETPUIECKHE PyHKIIUH. VX YCTHbI Onpoc
TPUTOHOMETPHUUYECKHE i ¢ Matemaririeck

p p CBOWCTBA U TpapuKu O
byHKIMHA Pewienue 3a1a4

26. |Tema 4.9 OcHosHoe cooepoicanue Tecruposanue
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Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA

VYpaBHeHue COS X = a. YpaBHeHHe SIN X = a.
VpaBHenue tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX
TUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHCHUA, CBOAAIIUECCA K KBaApPAaTHLIM,
pelaeMble  Pa3oKCHUEM Ha MHOXKHTEINH,
OJIHOPOJHBIE. IIpocreiimme
TPUTOHOMETPUYECKHE HEPABEHCTBA

YcerHbiit onpoc
MaremaTnueck
WM JUKTaHT

Pemenne 3amau

27. |Tema 4.10 Cucremsl OcnosHoe codepaicanue 2 2 Tecruposanue
TPUTOHOMETPHUYECKUX CuctemMbl TPOCTEUIINX TPUTOHOMETPUUECKHUX YcrHbIi onpoc
ABHEHHI CHY MaremaTtnueck
M YPaBHCHIH. Wi TUKTaHT
Pemenue 3amau
28. |Tema4.11 Pemienne 3amau. | OcHnognoe codeporcanue 2 2 Tecrnposanne
OCHOBBI TPUTOHOMETPHU. [IpeobpazoBanue TPUTOHOMETPHUYCCKUX R;ICTHHH ompoc
) aTCMaTHYCCK
Tpuronomerpuueckue BBIpDAKCHUM. PenieHue TpUroOHOMETPHUYECKUX e —
byHKIHIN yYpaBHEHUH W HEPaBEHCTB B TOM YHCIE C Pemerre 300049
WCTIOJIH30BAHNUEM CBOMCTB (DYHKITHIA.
Pa3znea 5. KommiekcHbie ynucia 4 4
29. |Tewma 5.1 KommiekcHbie OcnosHoe codepaicanue 2 2 Tecrnposanne
qucia Ilonsite komruiekcHoro 4ucna. ConpsbkeHHbIE YeTHBIH ompoc
MaremaTtnueck
KOMIUIEKCHBIE ~4YMCNA, MOAYJIb M  apryMeHT O
KOMIUIEKCHOTO qycra. dopma 3aIiCH Pewmenne 3ajau
KOMIUIEKCHOTO qucrna (reomeTpuyeckasi,
TPUTOHOMETPHYECKAS], anreOpanyeckas).
Apudmernieckue AEHCTBUS €  KOMITIEKCHBIMHU
YUCIIamMy
30. |Tema 5.2 [lpumenenue OcHognoe codepoicanue 2 2 Tecrupopanue
KOMIIIEKCHBIX YHCEII BerImonHeHne pacyeToB ¢ OMOIIBIO KOMIUIEKCHBIX ﬁCTHHH ompoc
aTEMAaTHYCCK
yucen. [Ipumepbl MCHOIB30BaHUS KOMILIEKCHBIX O
qucen Pemenne 3anau
Pasznea 6. llponsBoanasi QyHKIuM, ee MPpUMEHEHHE 30 20 2
31. |Tema 6.1 Ilousrue Ocnognoe codepoicanue 4 2 2 Tecruposanune
Ipon3BoaAHON. DOpMyIIBI U OrnpesieNieHne  YMCITOBOM  TIOC/ICI0BATEILBHOCTH 1 &CTHHH onpoc
9 aTCMaTHYCCK
MpaBuUIa criocoObl  ee  3amaHus. CBOMCTBA  YMCIIOBBIX O

g depeHIIMPOBaHUS

nocneioBaresibHocTei.  Onpenenenne — mpezena
TOCJIC/IOBATE/IGHOCTH.  BBIUMCIICHHE — TIPEeesioB

Pemenne 3agau
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nocnenoBarenbHocTell.  Ilpemen  ¢yHxpm  Ha
Oeckoneunocty. [lpemen QyHKIMM B TOYKe.
[Npupamrenne aprymenta. [pupamienne (yHKimm.
3agaun, NPUBOASIIME K MOHATHIO IPOWU3BOHOM.
Onpenenenre Npor3BOTHONU. AJITOPUTM OTBICKAHUS
TIPOM3BOTHOM

32. |Tema 6.2 ITpousBogHbIC OcHosHoe cooepoicanue TecTupoBanue
CYMMBI, Pa3HOCTH @opmynsl  nuddepennupoBanus.  [Ipasuiia szT‘z‘;;zITZZI?C’i
MIPOU3BECHNUS, YACTHOTO i depeHIpOBaHUS Wit TUKTAHT

Pemenue 3amau

33. |Tema 6.3 OcHosnoe codepoicanue TectupoBanue
ITpousBoanbie Onpenenenne CIIOKHOM GyHKIMH. R;ICTHHIZ ompoc
TPUTOHOMETPHUICCKHIX [Tpon3BoiHAS TPUTOHOMETPUICCKHUX (PYHKITHIA. H;;iﬁ:ﬂ:ew
¢bynkuii. [IpousBoanas [IpousBoHas CI0KHON (PYHKIIHH Pemenue 3an1a4
CIIO)KHOW (DYHKIIMH

34. |Tema 6.4 OcnosHoe codepaicanue TectupoBanue
[Tonsitue o HenpepsiBHOCTH | [lousitue HempepbiBHOM (QyHkuuu. CBoiicTBa K’/ICTHHﬁ onpoc
¢bynkuuu. Meton HenpepbiBHOH  (yHKImH.  CBSI3b  MEXIY H;;;T{:E:“K
WHTEPBAJIOB HEMPEPBIBHOCTRI0O U TU(G(EPCHIIMPYESMOCTHIO Pemmenue 3anaq

GyHKIMM B TOYKe. AJITOPUTM pPEUICHHUS
HEPABCHCTB METOJIOM MHTEPBAJIOB

35. |Tema 6.5 OcHognoe codepoicanue Tectuposanue
['eomeTpuuecKuii u I'eoMeTpUUeCKHiA CMBICIT MIPOU3BO/IHOM K/ICTHLHZ omnpoc
(bu3nuecKuit CMBICTT byHKIIUU - YTII0BOM KodhGUIUEHT Hﬁa;iﬁizgm
MPOU3BOAHOMN KacatelbHOW K rpaduky (YHKIHH B TOYKE. Pewenue 3aaa4

YpaBHeHHE KacaTedbHON K TpaguKy QyHKITUH.
Anroput™m COCTaBJICHUS ypaBHEHUS
KacaTeJlbHOU K rpaduky ¢pyHkuuu y=f(x)

36. |Tema 6.6 dusnueckuit OcnosHoe codepaicanue Tectuposanue
CMBICIT TIPOM3BOIHON B Ousryeckuii (MEXaHMIECKUH ) CMBICI TIPOM3BOTHOM K’/gﬂiﬁiﬁzﬁ
npoeCCHOHATBHBIX — MTHOBEHHAs1 CKOPOCTh B MOMEHT BpPEMEHH t: Vv = P
3a7a4ax S’ (¢). Peuienue 3a1ay

37. |Tema 6.7 MOHOTOHHOCTb OcnosHoe codepaicanue g;eCTI/IvaBaHI/Ie

CTHBIU OIIPOC
ynxun. Toukn Bospacranme W yObBaHWe  (DYHKIMH, MaTeMaTI/IlIIE): o

JKCTpeMyMa

COOTBETCTBHE BO3pACTaHHsl U  yOBIBaHHS
byakuuu  3HaKy Tpou3BomHOM. [loHsTHE

Wil TUKTAHT
Pemenne 3agau
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MIPOU3BOIHOM BBICIIIETO MOPsI/IKA,
COOTBETCTBME 3HAaKa BTOPOH MPOU3BOJIHOM
BBIMYKJIOCTH  (BOTHYTOCTH)  (YHKIMH  Ha
oTpe3ke. 3aJadyl Ha MaKCUMyM U MHHHMYM.
[Tonstue ACUMIITOTBHI, CTIIOCOOBI ux
omnpeneneHusl.  ANTOPUTM  HCCIEIOBaHUS
byHKIMM W TOCTpoeHHs ee rpaduka ¢
MMOMOIIIbIO MPOU3BOIHON. JIpoOHO-THHEHHAs

byHKIUS
38. |Tewma 6.8 UccienoBanue OcHosHoe cooepoicanue 4 2 2 Tectuposanue
(byHKIMI ¥ TOCTPOCHUE HccnenoBanue (GyHKIMM HA MOHOTOHHOCTH U YCTHBIH 0mpoc
r a(bI/IKOB (1) MaremaTuueck
p MOCTPOEHHE TPAPUKOB. P
Pemenue 3anauy
39. |Tema 6.9 Haubonbuiee u OcHognoe codepoicanue 2 2 Tecruposannue
HauMEHbIIIEe 3HAYCHUS Haxoxnenne HanbonbLIEr0 M HAMMEHbILETO EIACTH"I“ R
9 o aTEMAaTHYCCK
byHKIIN 3HaueHu (QyHKIUH, MOCTpoeHue TpaduKoB O
MHOTOYJIEHOB C HCIIOJIb30BaHUEM ammapara Pewmenne 3a1au
MaTEeMaTHYECKOro aHaJIn3a
40. |Tema 6.10 Haxoxnenue IIpogpeccuonanvro-opuenmuposannoe 2 2 Tecrupopannue
ONTUMAJILHOTO PEe3yNbTaTa C | codepaicanue  (cooepoicanue  NPUKIAOHO20 Yernbiit onpoc
o MaremaTtrueck
MTOMOMUIbIO TPOU3BOJHOMN B MOOYns) .
MPAaKTUYECKHX 3a/1a4ax Haumenbiee u  HamOonbliee  3HaueHHE Pewrenne 3aa4
byHKIMH
41. |Tema 6.11 Pemenue 3anau. OcHognoe codepoicanue 2 2 Tectuposanue
IIponssoanas GyHKIUH, €€ @opmynsl M mpaBwia  auddepeHIMpoBaHus. K/ICTHHH onpoc
o aTCMaTHYCCK
IpUMEHEHHE Hccnenoanue byHKImi c TIOMOIIIBEO Vil TUKTAHT
npousBofHOM.  HamOonbinee w©  HavMeHbIee Pewmenye 3a1a4
3Ha4YeHHs (PYHKIMH
Htoro 3a 1 cemecTp 103 16 80
JK3aMeH 12 Kountpoan
Bcero 115 4.
Pa3nen 7. MHOTOrpaHHHKH M TeJIa BpalleHUsl 46 16 30
42. |Tema 7.1 BepmiuHsl, Ocnognoe codepoicanue 4 2 2 Tectuposanne
pebpa, rpaHu IToustue MHOTOTpaHHHUKA. Ero DJIEMEHTEIL: Yernbrit onpoc
MHOTIOTDAHHKKA 6 C MaremaTnueck
Y BepLIMHBI, peOpa, rpaHu. J[luaronans. Ceuenwue. O
Beimmykiipie ¥ HEBBITYKIIbIE MHOTOTPaHHUKH Permenie 3a1a4
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43. |Tema 7.2 Ilpusma, ee OcHosHoe codepowcanue TCCTI/Ipf)BaHI/Ie
COCTaBJIAIOIINC, [Monste mpusmel. Ee ocHOBaHMsI 1 OOKOBBIE T'PaHHU. &?T‘Z‘I’\Eggzgi
ceuenue. [Ipamas u Bricota npusmbl. [lpsmas v HakJIOHHas Ipu3Ma. O——
MpaBUIbHAS MPU3MBI. [IpaBunbhas npusma. Ee ceuenue Pemrenue 3anaq
[Mapannenenunen, ky6. | Ilapamtenenumnen,  CcBOWCTBA  IPAMOYIOJIBHOTO
Ceuenue kyo0a, napajuieNienumne/a, KyO. Ceuenne Ky0a,
napajuieJenumne;y napasuiesienuiena

44. |Tema 7.4 Ilupamuna, OcHosHoe codeporcanue Tecruposanne
€€ COCTaBJIAOIINE, I[lupamrma u ee osnemeHThl. CeueHHe mNHMpPaMUIbL. R’LTTI:;ETZIIT{IEZE
ceuenue. IIpasunbnas | IlpaBuibHast nupamuza. Y cedeHHas IpamMusia Wi TUKTAaHT
nupamMuga. Y ceueHHas Pewere 3ana1
nupamMua

45. |Tema 7.5 bokoBas u Ocnognoe codepoicanue Tectuposanne
MOJIHAS IOBEPXHOCTh [Tnomaae OOKOBOM M TIOTHOW MTOBEPXHOCTH TIPU3MBI, K’éﬁ‘;\igﬁgi
MPU3MBbI, TUPAMUIbI MUPaMUbI Wi IMKTaHT

Pemenue 3amau

46. |Tema 7.6 Cummerpust | OcHosHOe codepoicanue Tectuposanne
B KyOe, CuMMeTpusi  OTHOCUTEIBHO  TOYKH,  MPSIMOM, ﬁi‘éﬁg&?ﬁi
napajuieienumnese, iockocti. CumMmeTpust B KyOe, mapasuiesenuiiee, Wi THKTAHT
MMpU3Me, IMMpaMuc IIpU3ME, IUPpaMUIC Pemenne 3anau

47. |Tema 7.7 Ilpumepsl IIpogeccuonanvro-opuenmuposantoe cooepicanue Tecruposatne
CUMMETpUH B (coOeporcanue npuxkiaoHo2o mMooyns) K/I‘;TT‘;EI;ITZZI;(;?(
npodeccun CummeTpusi B TIPUPOJE, apXUTEKType, TEXHHUKE, B O

OBIT Pemenne 3amad

48. |Tema 7.8 IIpaBunsuele | OcrosHoe codepoicanue Tectnposane
MHOTOT'PaHHUKH, UX [Tonsitue  mpaBWiIBHOrO  MHOTOrpaHHWKa.  CBOWCTBA KA‘;TTIZ‘;;ITZIZI;ZE
CBOMCTBA MPaBUIBHBIX MHOTOIPAHHUKOB O

Pemenue 3amau

49. |Tema 7.9 Uwmuunap, OcHosHoe codeporcanue Tectuposanne
€r0o COCTaBJIAIOIIIUE. Humuanp u ero snemeHtbl. CeueHue UMIUHAPA R’/I‘;TTI:;III;T(I)/IIIT{IZ(;E
Ceuenune nuauHIpA (mapamienbHOE€ OCHOBaHMIO W oOcu). Pa3BepTka P

OUIMHAPA Pemenne 3agau

50. |Tema 7.10 Ipogheccuonanvro-opuenmuposanroe cooepaicanue TectupoBanue

Komnyec, ero (cooeporcanue npukiaoHo2o Mooyis) Yerustii onpoc
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COCTaBJISIOLIHE.
Ceuenue konyca. 11
YcedeHHbI KOHYC.
CedeHue yce4eHHOI 0
KOHyca

Konyc wu ero oanementsl. CedyeHue KoHyca
(mapannenbHOE OCHOBAaHMIO M MPOXOJSIIee depes
BEpILMHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyca.
Yceuennsnii koHyc. Ero oOpasyromas u BbICOTA.
CeueHue yCEUeHHOT0 KOHYca

MaremaTnueck
WM JUKTaHT
Pemenue 3amau

51. |Tema 7.12 lllap u OcHognoe codeporcanue 6 2 4 Tectnposanne
cdepa, uX CeYCHHS. [Mlap u cdepa. BzaumHoe pacrionoxenre cdepsl U K/ICTH"IH OHpOoC
ITousarue 06 00bEME wiockoctd. Ceuenme miapa, cdepwl. [lonstue 00 Hﬁa;;ﬁﬁ:ec}(
tena. OTHOIIEHUE obbeme Tenma. OObeM Kyba HW MPSAMOYTOJIBLHOTO Peruenye 3a1au
00BHEMOB IT0IO0HBIX napatenenunena. O0beM NPU3MBI W IMIJIUHAPA.

Tell. OTtHomIeHNE 00BbeMOB MOA00HBIX Te.
l'eomerpuueckuii  cmbica  ompenenurens  3-To
nopsiJKa

52. |Tema 7.14 O6bembl 1 OcHognoe codeporcanue 4 2 2 Tectupopanue
nomany O6wvembl mupamubl U KoHyca. OOBbem mIapa. YcrTHELH onpoc
MMOBEPXHOCTEN Tel [Lnomaay moBepxHOCTEM Tl Marematirieck

U JUKTAHT
Pemenue 3anauy

53. |Tema 7.15 Ocnognoe codepoicanue 2 2 Tecruposanue
KomMOunanmm Komb6unamun TCOMECTPHUYCCKUX TEI YcrHelit onpoc
MHOTOTPaHHHKOB U HMﬁa;iﬁZEeCK
TCJI BpaICHAUA Pemenue 3amau

54. |Tema7.16 OcHognoe codeporcanue 2 2 Tectuposanue
I'eomerpuueckue Hcnonp3oBanne KOMOWHAIWMA MHOTOTPAHHUKOB U TEN ﬁCTHHH onpoc
KOMOMWHAIINH Ha BpAIIICHHS B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1auax H;;;ﬁ;ﬁ:ec}(
HPaKTHKE Pemenue 3amau

55. |Tema 7.17 Pemenue OcHognoe codeporcanue 2 2 Tecrupopanue
3a/1a4. OO0beMblI U MO TOBEPXHOCTU YCTHBIH Ompoc

Maremaruueck
MHOTOTrpaHHHUKY | MHOTOTPAHHHWKOB H TEJI BPAIICHUS Wil TUKTaHT
TEJIa BpalllCHUA Pemenue 3amau
Pa3nea 8. IlepsooOpasHasi pyHKuIMH, ee IPUMEHEHHE 14 4 10

56. |Tewma 8.1 OcnosHoe codeporcanue 4 2 2 Tectuposanne
HepB006pa3Haﬂ 3amaya O BOCCTAaHOBJICHHM 3aKOHA JBHKEHUS IIO R,/ICTHHH OIpoc
¢dbynkuun. [IpaBuna M3BECTHOM CKOpoCcTH. [loHATHE WHTErpupoOBaHUS. Hﬁa;x:;ﬁ:ec}(
HAXO0XJICHUS O3HakoMJIeHHME ¢  TOHSATHEM  HMHTErpaja M Penenue 3a1au
epBOOOPa3HBIX nepBooOpazHoit st pynkuuu y=f(x). Pemenue

3aJa4 Ha CBsI3b NEPBOOOPA3HON M ee MPOU3BOJHOM,
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BBIYHUCIICHHE TIEPBOOOPa3HON JUIsl JaHHOU (PYHKITHH.
Tabnuua dbopmyn VTS HaXOKICHUS
nepBooOpa3HbIX. M3ydyeHne mnpaBuiia BBIYUCICHHS
nepBooOpa3HoO

57. |Tewma 8.2 Ilnomane OcHosHoe codeporcanue 2 2 TeCTpr)BaHHe
KPUBOJIMHEHHOM 3agauM, MPUBOAAINME K MOHATHIO OIPENEIECHHOTO KAZTTI::];ETZT;(C)i
Tpaneuuu. Popmyna UHTETpaia — O  BBIYHCICHUU  IUIOIIAIH it THKTAHT
Hprotona — JIefiOHuna | KpUBOJMHENWHON TpaIeyu, O MEPEMENIEHUH TOYKH. Pemenne 3amad

[Tonsitue orpeaenEHHOro UHTerpaa.
I'eomerpuyecknii u ¢buznueckuit CMBICH
onpezaeneHHoro uHterpaina. ®opmyna Herorona—
JleitOHMIa

58. |Tema 8.3 Ocnognoe codepoicanue 4 2 Tectuposanue
HeonpeneneHusiii u [TonsiTne HEOIIPEIEJIEHHOTO UHTErpaa. KA‘;TT}:;;ZITZIZ%(C’E
oTpeieNIeHHbIN ['eomMeTpHUYECKHI CMBICI OTPEICICHHOTO HHTETpajia e ——
nHrerpaisl llonstue Peurenne 3anay
00 ompeneneHHOM
MHTETpaje KaKk
IoUIaau
KPHUBOJIMHEHHON
TpanenuH.

59. |Tema 8.5 IIpogheccuonanvro-opuenmupogarnnoe cooepicamnue 2 2 Tecruposanue
OnpeneneHHbIN (coOdeporcanue npuxkiaoHo2o mMooyns) ﬁ?;é‘;;zl;l’;f:c’i
HHTETpall B )KU3HU I'eomerpuuecknii CMBICHI OIIPEACIICHHOT O Wit TAKTAHT

unterpana. ®opmyna HeroToHa - JleitOHuIIA. Pemenne 3ana4
Pemenne 3amad Ha TpUMEHEHWE WHTErpana JUis
BBIUMCIICHNS PU3NYECKUX BEJTMYMH U TUIOIMAIei

60. |Tema 8.6 Pemenue Ocnognoe codepoicanue 2 2 Tectuposanne
3anad. Ilepoobpasnas | IlepBooOpasnast (yHkiuu. IIpaBuina HaxOoXIACHHS ﬁiﬁ‘;‘;j‘{g&iﬂgi
¢byHKIMY, ee nepBooOpa3Hbix. Ee npumenenune e —
HPUMCHCHHE Peruenue 3a1a4

Pa3nes 9. Crenenn u kopuu. CrenenHas QyHKIust 8 8

61. |Tema 9.1 Ctenennas Ocnognoe codepoicanue 2 2 Tecrnposanne
¢byHKIMs, ee cBoiicTBa | IToHSTHE KOPHS N-OH CTENEHH M3 JCHCTBUTEILHOIO YcTHEI onpoc
[IpeobpasoBanue yucna. OyHkuuu y = VX ux cBoiicTa rpaduKH. MvaTeMamquK

o U JUKTAaHT
BBIPA)KCHHAU C CaoiicTBa KOpHs n-oil ctemenu. lIpeoOpazoBanue Pemenne 3anaq
KOPHSIMH N-0i
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CTCIICHU.

UPPALMOHAIBLHBIX BBIPAKCHUI

62. |Tema 9.3 CaoiicTBa OcHognoe codeporcanue 2 2 Tectuposane
CTETICHH C [TonaTHE cTenmeHW C JHOOBIM  PalMOHAIBHBIM K/I‘;TT‘;‘;;I;T(;:{F;ZE
palMoOHAIBHBIM U nokazareneM. CreneHHbie (yHKIIUU, UX CBOHCTBA H Wil TUKTaHT
JNEHUCTBUTEIbHBIM rpa(bI/IKI/I Pemenne 3anau
MOKa3aTeIsIMH

63. |Tema 9.4 Pewienue Ocnognoe codepoicanue 2 2 Tecruposanue
HppalMOHATIBHBIX PaBHOCWJIBHOCT, ~ MppalMOHAIBHBIX ~ ypaBHEHWH U KA‘;TTEEIZT?;P:C’f(
YpaBHEHUU U HepaBeHCTB. Mertonpl  ux  pemieHus.  Pemienue O
HCPAaBCHCTB HppalOHAJIBHBIX YPaBHCHUM 1 HCPABCHCTB Pemenne 3agau

64. |Tema 9.5 Crenenu u OcHognoe codeporcanue 2 2 Tectuposanue
KopHU. CreneHHas Onpenenenue creneHHor ¢GyHkipm. Vcrnons3oBaHue ee ﬁiﬁﬁg&?ﬁi
GyHxms CBOJICTB IIPU pEIICHHH YPABHEHHIT 1 HEPABEHCTB it TCaHT

Pemrenue 3anau
Pa3nea 10. Iloka3zatenbHas GyHKIUs 10 10

65. |Tema 10.1 OcHognoe codeporcanue 2 2 Tectuposanue
[TokazarenbHas CreneHb C  TPOU3BOJIBHBIM  JIEHCTBUTEIbHBIM YcrHbii onpoc
(byHKIHUSA, €e CBOWCTBA | IOKA3aTesIeM. Onpenenenue NoKa3aTeabHON Zivla;;ﬁx:em

¢yHKIIMM, ee CBOWCTBa M Trpapuk. 3HAKOMCTBO C Pewenne 3ajau
OpUMEHEHHEM IMoKa3aTenbHOU (yHKIMH. Pemenue

NOKa3aTeJIbHBIX  YpaBHEHUH  (QYHKIMOHAIBHO-

rpau4ecKUM METOIOM.

66. |Tema 10.2 Pemenue OcHognoe codeporcanue 4 4 Tectuposanue
MOKa3aTEIbHBIX Pemienne mnokas3aTenbHBIX YPaBHEHUH METOAOM &iﬁﬁ;ﬁ%ﬁi
YPaBHCHMI U ypaBHUBAHHS TIOKa3aTenel, METOJOM BBEICHUS O
HEPaBEHCTB HOBOH NepeMeHHO!, PyHKIMOHATbHO-TpaduIecKuM Pewwenue 3aa4

MeTo1oM. Perienne mokaszarelbHbIX HEPaBEHCTB

67. |Tema 10.3 Cucremsl OcHogHnoe codepoircanue 2 2 Tecruposanue
ITOKa3aTeNbHBIX Pemenne cuctem nokasaTenbHbIX ypaBHEHUN YcTHELH onpoc
ypaBHEHHi R/{aTemaanecx

U JTUKTAHT
Pemenue 3anau

68. |Tema 10.4 Pemenue OcHognoe codeporcanue 2 2 Tecruposanue
3anay. [lokazarenpHas | PemieHne — NOKas3aTeNbHBIX — ypaBHEHMH — METOIOM R’/I‘;TT’Z‘;III;T(I’E:;E
GbyHKIUA YpaBHMBAHHUS TTOKA3aTeNIei 1 METOIOM BBEACHHS HOBOM O
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‘ MIEPEMEHHOM. PellieHne rokasarebHbIX HEPABEHCTB

Pemenue 3amau

Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHKuus 16 14
69. [Tema 11.1 Jlorapudpm OcHosHoe codeporcanue 6 4 Tecruposanue
yucna. JlecaTuuHbiil 1 = = YeTHBI# onpoc
HaTypaTbHbI Jlorapudm uyucna. JlecITUUHBI M HaTypalbHbBIN Maremarnieck
norapudmsl, uucio e. CBoiictBa norapudmos. Wi JTAKTaHT
Jorapu@msl, YUCIIO €. Pemmenue 3ana4
CroiicTra Onepauus norapupmupoBanus. Jlorapubmuyeckas
KLU ¥ €€ CBOMCTBA
norapu@mMoB. ymic
Onepanus
norapuMUpOBaHUS.
Jlorapudmuaeckas
(byHKIIHUS, ee CBOWCTBA
70. |Tema 11.4 Pemienne Ocnognoe codepoicanue 2 2 Tectuposanue
JOTapUPMUIECKHIX IMousite  orapudmudeckoro  ypaHenws.  Orieparust KACTH"I“ orpoc
o aTEMAaTHYCCK
ypaBHEHUH U MOTEHIMPOBAaHUS. TpH OCHOBHBIX METO/IA PEIICHUS —
HEPaBEHCTB. Jorapu()MUUECKUX  ypaBHEHMIl:  (DyHKIMOHAIBHO- Pemenne 3anaq
rpadMUeCcKui, METO/ OTEHIMPOBAHKSA, METOMI BBEICHH
HOBOH niepeMeHHoi. Jloraprdmuyeckre HepaBeHCTBA
71. |Tema 11.5 Cucrembl Ocnognoe codepoicanue 2 2 Tectuposanue
” YcrHblii onpoc
JorapupMUIECKUX ANTOPUTM  pemIeHWss  CUCTEMbl  ypaBHEHHUH. M
2 o aTCMaTHYCCK
ypaBHEHUH PaBHOCHIIBHOCTD JlOrapu(MUYECKUX YpaBHEHUH H v —
HCPABCHCTB Permrenue 3amau
72. |Tema 11.6 IIpogheccuonanvro-opuenmupogarnnoe cooepicamnue 4 4 Tecruposanue
Jlorapudmsl B (coOeporcanue npuxkiaoHo2o mMooyns) YCTHEIH onpoc
MaremaTtrueck
IpHUPOJAC U TEXHUKE IIpumeHeHune Jorapudma. Jlorapudgmuueckas Wit MKTAHT
crnmpaib B ipupozae. Ee MmaremaTrueckue cBoiicTa Pemenne 3anaq
73. |Tema 11.7 OcHosHoe codeporcanue 2 2 Tecruposanue
Penrenne 3aau. Jlorapudmrirdeckast GyHKips. Pererre npoCTEHIIIX K/ICTHHH orpoc
o aTCMaTHYCCK
Jlorapudmsi. JIOTapuMUUYECKHX YPaBHEHUI e —
Jlorapudmiraeckas Pewenue 3aa4
byHKIHS
Pa3nes 12. MHo:kecTBa. Jy1eMeHThI TeOpUH rpados 10 10
74. |Tema 12.1 MuoxectBa | OcHogHOe coOepoicaHue 2 2 Tecruposanue
IMoustrie MHOKecTBa. [TommHOKecTBO. Oniepanuu ¢ Yernbiit onpoc
MaremaTrueck

MHOXECTBaMU

Wil TUKTAHT
Pemenne 3agau
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75. |Tema 12.2 Onepauuu ¢ | Ilpogeccuonanvro-opueHmupogannoe cooepircanue 2 2 Tecrnposanne
MHOXECTBAMHU (cooepoicanue NpUKIaoH020 Mo0YJis) Yerusiii onpoc
MaremaTtnueck

Omnepauuu ¢ MHOKecTBaMu. PelieHre mpUKIIaTHbIX O——
3ajaq Pemenue 3amau

76. |Tema 12.3 I'pahbr OcHognoe codeporcanue 4 4 Tectupopanue

HawnmeHsbIiee 1 HanOosblee 3HaYCHUE PYHKIIUU YcTHELH onpoc
MaremaTnueck
Ui TUKTAHT
Pewenue 3agau

77. |Tema 12.4 Pemenue Ocnognoe codepoicanue 2 2 Tecruposanue
3aj1a4. MHOXKECTRa, Onepaiu ¢ MHOkecTBaMHu. OrucaHue peaTbHBIX KLZ*:;?;;:}{I;Z?{
I'padbr u ux CHUTYaIUi ¢ MOMOIIBI0 MHOXeCTB. [Ipumenenue rpados -
IIPUMCHCHHC K PCLICHNIO 3a/1a4 Pemenue 3amau

Paznen 13. DieMeHTbI KOMOMHATOPHMKHM, CTATHCTMKH W TeOpHUH 20 20
BEPOSATHOCTEM

78. |Tema 13.1 OcHOBHBIE OcHognoe codepoicanue 2 2 Tecruposanue

MOHATHS KOMOWHATOPUKHU [TepectanoBKH, pa3MEILICHUS, COUETAHUSA. YcrHblit onpoc
MaremaTtnueck
Wil TUKTAHT
Pemenue 3amau

79. |Tema 13.2 CoOsITHE, OcHosnoe codepoicanue 2 2 Tectuposanue
BEpPOSITHOCTH COOBITHSI. CoBMeCTHBIE M HECOBMECTHBIC  COOBITHS. YcrHbii onpoc
CrnoxeHue ¥ YMHOKEHHUE TeopeMbl 0O BEPOATHOCTH CYMMBI COOBITHH. x;la;;ﬁizﬁjew
BEPOSITHOCTEH VYcioBHas ~ BEpOATHOCTb.  3aBUCUMBIE U Pewrenne 3aa4

HE3aBUCHMEIE COOBITHSL. Teopemsr 0
BEPOSITHOCTH MTPOU3BEJICHUS COOBITHII.

80. |Tema 13.3 BepositHOCTE B | [Ipogheccuonanvno-opuenmuposannoe 4 4 Tecruposanue
npodeccuoHaIbHBIX cooepoicanue  (cooepiicanue  NPUKIAOHO20 YerTHbli onpoc
3aga49ax MOOYJIS) MvaTGMaanecx

U JUKTAHT
OTHOCHTENbHAs YacTOTa COOBITHSA, CBOMCTBO ee Pewwenue 3aa4
ycroitunBocTi. CTaTHCTHYECKOE ONpeAeIeHHe
BeposATHOCTH. OIIeHKa BEPOSITHOCTH COOBITHS

81. |Tema 13.4 [luckpernas OcHognoe codepoicanue 2 2 Tectuposanne
clydaiiHas BEJIMYUHA, Bumel  cnywaiiaelx  BemmumH.  Omnpenenenue ﬁ;?;‘:\ljﬁ;{l;gi
3aKOH €€ paclpeesICHUs JWICKPETHOM  CITydyailHOM  BEIMYMHBL ~ 3aKOH Hi{ IHKTAHT

pacrpesienieHrsl TUCKPETHOW CITyJailHON BETMYHHBL Pelwenne 3a1au
Ee unciioBble XapaKTepruCTHKH
82. |Tema 13.5 3agaun OcHognoe codepoicanue 4 4 Tecruposanue
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MaTeMaTUYECKOMN

Baprnannonssii  psa.  Ilonmuron dacror u

YcerHbiit onpoc
MaremaTnueck

CTaTUCTHKH rucrorpamMma. CTaTUCTHYECKHE XapaKTEPUCTHKU .
HUH TUKTAHT
psina HaOIr01aeMBbIX TAaHHBIX Pererme 3a1at
83. |Tema 13.6 CocraBicHue IIpogpeccuonanvro-opuenmuposanroe 4 4 Tecruposanue
Ta0JINII ¥ TUarpaMM Ha cooepoicanue (cooepoicanue  NPUKIAOHO20 YcTHELH onpoc
MaremaTnueck
MIPAKTUKE MOOYs) y
U JUKTAHT
[epBuynas 0o0paboTka CTaTUCTHYECKUX Pemenne 3a0a4
nanHblx. ['paduueckoe wux mpencTaBleHUE.
Haxoxnenue CpeIHUX XapaKTePUCTHK,
HaOJII0AaEMBIX TaHHBIX
84. |Tema 13.7 Pemienue 3anau. | OcrosHoe cooepoicanue 2 2 Tecruposanue
DIIeMEHTEI DnemeHTH KoMOMHATOpUKU. COOBITHE, BEPOSTHOCT KI/ICTHHH onpoc
) ATEMAaTHYCCK
KOMOWHATOPUKH, coObITHst. CIToKEHHE M YMHOYKCHHE BEPOSITHOCTEH .
CTaTUCTHKH U TCOPHUU Permenue 3aau
BEPOATHOCTEH
Pasnen 14. YpaBHeHNsl U HEPaBEHCTBA 14 13
85. |Tema 14.1 OcHognoe codepoicanue 2 2 Tectuposanue
PaBHOCHIIBHOCTB P i YcTHEI onpoc
ABHOCWJIBHOCTh YPaBHEGHHUH W HEPaBEHCTB. M
% aATEMAaTHYCCK
ypaBHEHHH U HepaBeHCTB. | OmpejeseHus. OcHOBHBIE TEOPEMBI Wi TUKTAHT
OO1ye METOABbI PEIIEHNsT | PAaBHOCHJIBHBIX II€PEX0Jax B yPaBHEHUSX H Pewenue 3a1a4
HepaBeHcTBax. OOmmMe  METOAbl  pelIeHHs
yYpaBHEHHIA: TIEPEXOJI OT PaBEHCTBAa (PYHKIUN K
PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX
GyHKIUH, METOJ pa3joXEeHUsS Ha MHOKHUTEIH,
METOJ BBECHHUS HOBOM IIEPEMEHHOM,
(GYHKIMOHATBHO-TpaQHUECKUIl METOI.
86. |Tema 14.2 I'padmueckuit OcHosHoe codepoicanue 4 4 Tecruposanue
METO/T peLICHUS OOG1re MEeTO/IbI PelieH s HEPABEHCTB: TEPEX O/ YCTHEIH onpoc
Maremaruueck

YpaBHEHUM, HEPABEHCTB.
YpaBHEHUS U HEPABEHCTBA
C MOZlyJIEM

OT CpaBHEHHUS 3HAYEHUH QYHKIMI K CPABHEHUIO
3HAUEHUH  apryMEeHTOB JJIi  MOHOTOHHBIX
GyHKIUH, METO/I UHTEPBAJIOB, (PYHKIMOHAIBHO-
rpapuueckuii  meroa. I'paduueckuit MeTon
peuieHus YpaBHEHUH 51 HEPABEHCTB.
Omnpenenenne Momyns. Packpeltue Momynst 1o
ompenenennto.  I[Ipocreilime  ypaBHEHWS — H
HEPABEHCTBA c MOJIYJIEM. IIprmeHeHue

Wi TUKTAHT
Pemenne 3agau
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PAaBHOCWILHBIX IIEPEXOJOB B OIPEHEICHHBIX THUITAX
YPaBHEHUI K HEPABEHCTB C MOAYJIEM

87. |Tema 14.4 YpaBHeHus u Ocnognoe codeporcanue 2 2 Tectnposanne
HEpPaBEHCTBA C 3HakoMcTBO ¢ mapamerpoMm. IIpocreitnme YCTHBIH onpoc
MaremaTnueck
napameTpamMmu YPaBHEHUS U HEPABEHCTBA C IapaMeTpOM O
Pewenue 3agau
88. |Tema 14.5 CocraBnenue u | Ilpogeccuonanvno-opueHmuposauHoe 2 2 Tectuposanne
pelieHue codeparcanue (cooeparcanue NPUKIAOH020 MOOYIIS) K’/ICTH"IH ompoc
aTCMaTHYCCK
npodeccrnoHalbHbIX 3anad Pemennie TekCTOBBIX 3a7ad MPOGECCHOHATHHOIO Wi THKTAHT
C IIOMOILBIO YPAaBHEHUM CoJZIepIKaHuUs Pemenue 3ana4
89. |Tema 14.6 Pemenue 3anau. | OcnosHoe codeparcanue 4 1 3 Tectnposanne
VYpaBHeHus U HepaBeHCTBAa | OOIIMe METObI pellieHns] ypaBHEHUI. Y paBHEHUS U KI/I(;T}:)H; Onlzzi
TCMaATHUY
HEPaBEHCTBA C MOJIYJIEM U C MapaMeTpaMu O
Pemenue 3anau
Hroro 3a 2 cemecTp 138 23 115
JK3aMeH 9u. KonTpoJas
Bcero 262u4.
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Pasnen S. IlepeyeHb OCHOBHOW M JONOJHHUTENbHOH Y4YeOHOHM JIMTEpPaTyphl,
He00X0AMMOI1 VISl OCBOCHUS JUCIUIIJIMHBI

No Aemop Ha3zeanue ocnoenoit Buvixoonwvie Koauuecmeo
n/n yueoHoU U OoaHHble IKZEMRAAPOE 8
00NOIHUMENIbHOU ouobnuomeke
aumepamypbl, JATI'YHX/aopec
Heo0X00uMoil 011 odocmyna
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®puaman M.H. poeccuoHaIbHOTO — 346 c.

00pa3oBaHus.

4. | boromomnos H.B. Marematuka. 3amaun ¢ | MockBa: URL.:
pemenusmu B 2 4. Yacte 1: | U3marensctBo | https://urait.ru/
yueOHOoe  mocoome i | FOpaiit, 2022. | bcode/470790
CpEeIHEero — 439 c.
npo(ecCUOHaTBEHOTO
00pa3oBaHus.

5. | boromonos H.B. Marematuka. 3agaum ¢ | Mocksa: URL:
pemenusmu B 2 4. Yacte 2: | U3marensctBo | https://urait.ru/
yueOHOe  mocobue s | FOpaiit, 2022. | bcode/470791
CpeJIHero — 320 c.
po(ecCuoHaTBEHOTO
o0pa3oBaHUs.

b) Oguyuanvuvie uzoanusn: coOOpHuUKU 3aKOHOOAM EJILHBIX AKM OB, HOPMAMUBHO-
npPasoevlx 0OKyMeHmos u Kooexkcos P®

6. | Koncturyuus Poccuniickon denepanun =
http://www.consultant.ru/document/cons_doc LAW_28399/.
B) Ilepuoduueckue uzoanus
7. | Xypnan «KBant» - https://catalog-n.com/kvant-10-2021.
8. | Meromnueckas razera «llepBoe ceHTIOps». Www.1september.ru.
/I) Cnpasouno-ouobnuozpagpuueckas rumepamypa
12. | CnopaBouynuk mo  marematuke. OHIaWH-COPaBOYHUK 1O  OWOJOTHH. -

https://www.rulit. me/books/biologiya-polnyj-spravochnik-dlya-podgotovki-k-ege-

read-225495-1.html.
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Paszgen 6. Ilepedenbp pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM
cetu "MHTEpHET'", HEOOXOAMMBIX /IJI51 OCBOCHM S M CIIUTIIUHbI

Kaxnaplii oOydarommiics B TEUEHHE BCEro Tmepuona oOydeHHs obecredeH
VH/IMBHUIyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K OJTHOW WJIM HECKOJIBKHUM 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM M K 3JIEKTPOHHOW WH(POPMAIMOHHO-00pa30BaTeIbHON Cpele
yauBepcuteta (http://e-dgunh.ru.). DnexkTpoHHO-OMOIMOTEYHAS CUCTEMA U DJICKTPOHHAS
MHPOPMAIMOHHO-00pa3oBaTenbHasl  cpela  00ecleuynBaeT  BO3MOXHOCTh — JIOCTyIa
oOyuaromerocss u3 J000M TOYKH, B KOTOPOMl HMMeEeTCs AOCTYN K HWH(GOPMaIMOHHO-
TEJIEKOMMYHUKALIMOHHON cetn «lHTepHeT», Kak Ha TeppuTOopuu 0O0pa30BaTEIbHOU
OpraHu3aIliy, TaK U BHE €€.

Jns  ocBOGHHsT OUCHUIUTMHBI «MaTteMaTuka» MOTryT OBITh  HCIIOJIb30BaHBI
MaTepUalIbl Caeayromux MaTepHeT-canToB:

— @enepanbHbII LIEHTD YMH(OPMAIMOHHO-00pa30BaTENbHBIX pecypcoB.
http://fcior.edu.ru/

— Nudopmarmmonnas cucrema «EnuHOEe OKHO JocTyma K 00pa3oBaTElbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xomnekuus 1u@poBBIX 00pa30BaTeNIbHBIX pecypcoB. http://school-
collection.edu.ru/

— Hayunas AJIEKTPOHHAs oubmuoreka  (HOB). http://www.elibrary.ru
KubepJlenunka. http://cyberleninka.ru/

— Tpenaxep "O6mnako 3Hanuii". https://oblakoz.ru/

— Oo0pa3zoBaTenbHas oHnaiH-TuIaThopma «Yuu. py» https://uchi.ru/

— DNeKTpOHHbIE YUeOHbIE MaTepUabl A YUUTENed U IKOJIbHUKOB OT «1C.Ypok»
https://urok.1c.ru/.

— @enepanbHas TOCYIapCTBEHHAass WHGOpMAIMOHHAs cucteMa «Mos TIKoJa»
https://myschool.edu.ru/.

Pazgen 7. IlepeyeHb JIMIEH3MOHHOTO0 TMPOrPAMMHOIr0  obOecreveHmusl,
HHG(POPMALMOHHBIX CIIPABOYHBIX CUCTEM U PO eCCHOHAIBHBIX 023 TaHHBIX

7.1. Heo0xoauMblii KOMILIEKT JIMIEH3HOHHOTO MPOTrPAMMHOI0 o0ecne4eHnst

1. Windows 10

2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

7.2. Illepeyenb nHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

— CnopaBouHas MpaBoBas cucTeMa «KoHCynbTaHT [roc»
http://www.consultant.ru/.

7.3. Ilepeyenn npodeccMOHAIBHBIX 023 TaHHBIX

— Oomepoccuiickuii mopran Math-Net.Ru. https://www.mathnet.ru/
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—  Bceepoccuiickue  omumnumanel g cryneHroB CIIO um BO.
https://www.stdlife.ru/olymp/students/stud_olymp.

— OTKpBITHIN KOJUIEK. MaTemartuka. https://mathematics.ru/.

— 'eomerpuueckuii moprai. https://www.geometry.ru/bases.htm.

Paznen 8. Onucanue mMarepuaJibHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIA
ocyliecTBJIeHHsI 00pPa30BaTeJbHOI0 Mpolecca TMCHUINJINHE

Jns mpenojaBaHus JUCUMIUIMHBL «MareMaThka» HCHOJIb3YIOTCS CIEIyIOUIUe
CHeIMaIbHBIC TTOMEIICHHUS:

YyeOnast ayauTopus 1 MPOBEACHUS JICKIINH, TPAKTUYECKUX 3aHATUI, TPYIIITOBBIX
U WHINBUAYAJTbHBIX  KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJS M  MPOMEKYTOYHOU
arrectarnu(367008, Pecrybnuka JlarecraH, r.0. ropon Maxaukana, BH. p-H KupoBckwuii
paiion, r. Maxaukana, yn. [alimapa ['amxueBa, 3a. 200, 2 stax, nomemieHue No 9,
ayauropus 2.9).

Ilepeuenv ochoenozo obopyoosanus:

Kowmrmiekt yuebHoi mebenu.

Jlocka mesoBasl.

Habop oemoncmpauuonnozo ooopyoosanus:

[IpoekTop, mEpPCOHAILHBIA KOMIBIOTEp C JOCTYymoM K cetu MHTepHer wu
KopriopaTuBHOM ceTu yHuBepcuteta, ObC «YHuBepcuterckas Oubmuoreka ONLINE»
(www.biblioclub.ru), 3BC «Jlaue» ( https://e.lanbook.com/), OBC  «Opaii
(https://www.urait.ru/), «, akycTudeckas CucTema.

Habop yueono—naznaonsix nocoouii:

KoMrmiekT HarnsiAHbIX MaTepuanoB (OaHHEpPHI, IIaKaThl );

KoMImiekT 2JIeKTpOHHBIX  WUTFOCTPATHUBHBIX ~ MaTEpUAIOB IO  JUCIUTIINHE
(Ipe3eHTaIu, BUACOPOIUKH ).

— TMOMeIIeHne Il caMocTosiTeibHOM padoThel (367008, Pecnybnuka Jlarecran, r.o.
ropox Maxaukana, BH. p-H KupoBckuil painoH, r. Maxaukana, yn. [aiimapa
["amxuena, 31. 200, 3 atax, momernieHue Ne &)

Ilepeuenv ochoenozo obopyoosanus:

[lepcoHanbHbIE KOMIBIOTEPBI C JOCTYNOM K ce€Th VHTEpPHET U B 3JIEKTPOHHYIO
uH(pOpMaIMOHHO-00pa3oBaTeNbHyto cpeay -10 e.

Ilepeuens ucnonv3yemozo npozpammnozo obecneyeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

Pa3znen 9. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

TexH010TH MHTEHCUBHOIO O0Y4YeHHMsl - OpraHu3alus YCKOPEHHOTO YCBOCHHS
3HAHUU U (HOPMHUPOBAHMS HEOOXOTUMBIX HABBHIKOB W YMEHHH Yepe3 COBOKYITHOCTH
CHenuaibHBIM  00pa3oM OPraHW30BAaHHBIX KOJUICKTUBHBIX y4e€OHO-TI0O3HABATEIHHBIX
IENCTBUI, CBA3aHHBIX ¢ MOOMIM3AILMEN BO3MOKHOCTENH KOJUIEKTHBA, JIMYHOCTU KaXKIOTO
oOyuarorierocss ¥ 3(GGEKTUBHBIM WX  HUCIOJB30BAHUEM B  KOHIEHTPHUPOBAHHO
IpOTEKaIIeM yueOHOM Mpoliecce.
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TexHosioruss pa3sBUTHA KPUTHYECKOr0 MbINUIEHUS - METOJIbl W IPUEMBI,
OpUEHTHPOBaHHBIE HA (POPMHpPOBaAHHE HABBIKOB MBICIUTEIBHOW pabOTHI (IJIaHUPOBAHUE,
IPOrHO3UPOBAHME, CAMOOLIEHKA, CaMOpPEryJsalus), TpeOyroumxes Uil peaau3alnuu
KHU3HEAESITEIbHOCTU JIF000T0 MHAUBUIA.

TexHo0rMss MNPOEKTHOH [eSITEILHOCTH - JIMYHOCTHO OPUEHTHPOBAHHAS
TEXHOJIOTHsI, CIIOCOO OpraHu3alliyd CaMOCTOSITENIBHOM JIEATENbHOCTH O0ydYaromuxcs,
HalpaBJICHHBIA Ha pelICHUE 3a1a4u y4eOHOro npoekra. To ecTb, TEXHOJIOTHUs IPOEKTHOM
JESTEIbHOCTH, B IEPBYID O4Yepelb, OPUEHTUPOBAaHA HA JIMYHOCTb, 3aBUCUT OT €€
XapakTepa M HAKOIUIEHHOTO paHHEEe ONbITa U IPEIIOoJaraeT CaMOCTOATEIbHYIO padoTy
HaJl TEOPETUUECKUM U TBOPUECKUM IPOEKTOM

Keilic-TexHOI0OTHSI - HMHTEPAaKTUBHAs TEXHOJIOTHMS OOy4YEHHMs, HalpaBJICHHAs Ha
dbopMupoBaHue y OOydYarOIIMXCS 3HAHUM, YMEHHUH, JTUYHOCTHBIX KAaueCTB HA OCHOBE
aHallM3a W PEUICHHWs] pEeaJbHONM WM CMOJCIMPOBAHHON MpOOJIEMHONW CHTyallud B
KOHTEKCTE Mpo(deCcCUOHANBHON AeATEIbHOCTH, IIPEACTABICHHON B BUJIE Keiica

Nupopmanuonno - koMmMyHuKanuoHHbie TexHosorum (MKT) - coBOKynmHOCTb
METO/IOB, IPOLECCOB U INPOrPAMMHO-TEXHUYECKUX CPEACTB, NHTEIPUPOBAHHBIX C LIEJIBIO
coopa, 00pabOTKH, XpaHEHMs, PaCIpPOCTPAHEHUS, OTOOPAKEHUS U HCIIOJIb30BAHMS
uHpopmanmu. MKT BrimoudaroT pasnuyHble OPOrpaMMHO-aNINapaTHbIE CPEACTBA U
yCTpOHCTBa, (YHKIMOHUpYIOIIME Ha 0a3e KOMIIBIOTEPHOW TEXHHUKH, a TaKxKe
COBPEMEHHBIE CPEJICTBA U CUCTEMBbI HHPOPMALIMOHHOTO 0OMeHa, o0ecneunBaromue coop,
HAKOIUIEHUE, XpaHeHHE, IPOAYLIUPOBAHUE U Nepeaavy nH(pOpMaLumy.

TexnoJsioruss padoTsl B MaJIbIX IPYNNAax - NeAarornyeckas TEXHOJIOTUs 0co00e
HaIlpaBJ€HUE, KOTOPOE CBS3aHO C OpraHu3aluerl oOydyeHus oOydarouuxcsi B COCTaBe
MaJibIX YYEOHBIX IpyIil (Kak mpaBuio, o 3—35 yenosek). O0yueHne B COTPYIHUYECTBE -
COBMECTHOE (TOJIEJICHHOE, paclpeqesieHHoe) OOydeHne, B pe3yJbTare KOTOpPOTO
oOyyaronuecss pabOTalOT BMECTE, KOJUIEKTUBHO KOHCTPYUPYS, MNPOAYUUPYS HOBbBIE
3HAHMS, a HE OTPEOIsis UX B YK€ TOTOBOM BUJE

HrpoBble TEXHOJOIMH - COBOKYIHOCTb Pa3HOOOpa3HbIX METOJOB, CPEICTB H
MIPUEMOB OpPraHU3alMu MEeJarorHueckoro mnpouecca B popMe pa3inyuHbIX M€1aroru4ecKux
urp. Mcnonb3oBaHue UTPOBBIX TEXHOJOTMH B 00pa30BaHMU CHOCOOCTBYET PacCIIMPEHUIO
Kpyro3opa oOy4YaroIMXCs, Pa3BUTHIO TO3HABATEIbHOM AaKTUBHOCTH, (HOPMUPOBAHMIO
pa3HOOOpa3HBIX YMEHUH U HaBBIKOB NMPAKTUYECKOM NEATENbHOCTH, a TaKKe SBISETCS
3G ()EKTUBHBIM CPECTBOM MOTHBAIIMU M CTUMYJIHMPOBAHUSA OOyYaronIuxcsi Ha oOydeHHe,
TaK KaK CO3/1aeTcsi OJaronpusiTHas U paJocTHas aTMocdepa.
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JIner akryanu3zanum padoveil nporpaMmMsl AUCHUIUIMHBI «MaTeMaTHKa»

Pabouas mporpaMma JUCHUIUIMHBI IEPECMOTPEHA,

oOcyx/1eHa 1 0100peHa Ha 3aceaHuu Kadeapsl

3aB. kadenpoit

Pabouast mporpaMma JUCIUTUIMHBI IEPECMOTPEHA,

oOcyx/ieHa 1 o100peHa Ha 3aceaHnu Kadeapsl

3aB. kadeapoit

Pabouast mporpaMma JUCIUTIIMHBI IEPECMOTPEHA,

oOcyx/ieHa 1 o100peHa Ha 3aceJaHuu Kadeapsl

[IpoToxoun OT « » 20 1. Ne
ITpoTokoit oT « » 20 1. Ne
r. Ne

ITpoTokoit oT « » 20

3aB. kadenpoit
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