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1. ITACIIOPT PABOYEW ITPOI'PAMMUBbI YYEBHOM

JAUCHOUIIJIMHBI OYIL.11 MATEMATHUKA

1.1.
PabGouass mporpamma y4ueOHOM mucHUIUIMHBI siBisercss dacthio [IIICC3 B
oI'oC  CIIO 09.02.07

pOrpaMMHUPOBAHUE.

Oo0Js1acTh NIPUMEHEHUS NPOrPAMMBI

COOTBETCTBUHU C Nudopmarnmonnsie CUCTEMBI U

1.2. Mecto yueOHOM qucuumiainHbl B cTpykrype IHHIICC3:
OVII. Obmue yueOHbIE NPeIMETHI
OVIIL.11 MaremaTuka

1.3. e wu 3agauym  y4eOHOW JAMCIHUILIMHBI

TPpeOOBAHUA K
pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUIIUHbI:

Conepxxanue MpOrpaMMBbl 00111€00pa30BaTEILHOM JTACIUATITUHBI
«MaremMaTtuka»
cootBercTBUM C TpeboBanusiMu PI'OC COO c¢ yueroM mnpodeccuoHalIbHON

HarpasyieHHocTH OI'OC CIIO.

HarpaBJICHO Ha JOCTHXKCHHC PC3YJIbTAaTOB €€ H3YUCHHUA B

1.4. KonnuecTBO 4acOB HA OCBOEHUE JUCHUILINHBI:
MakcumanbHOU yaeOHOM Harpy3ku oOyuaromierocst 322 4acoB, B TOM YHUCJIE:
— oOs3aTenbHas ayauTopHas yueOHash Harpy3ka (Bcero), B TOM YHCIE
IIpaKkTHYECKas MOAroToBKa - 156 vaca.
1.5. Ilnanupyemsbie pe3yabTaTbl OCBOCHHsSI 001Ieo0pa3oBaTe/IbHOM
aucuIIMHbBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO.

Ilnanupyemble pe3yJbTaThbl 00y4eHUSs

O01Iue KOMIIeTeHIINHU

Oo0mme JucuunjimHapHbIe

OK 01 BriOupaTh| - TOTOBHOCTH K  TPYIY,| -BIaJCTh METOJAMH JIOKAa3aTEIbCTB,
CIIOCOOBI pElIeHus| OCO3HAHUE [EHHOCTH | aNTOPUTMAaMHU PELICHUS 3a/1a4; YMEHUE
3a1a4 MacTepCTBa, TPYA0II00UE; dbopMynupoBaTh oTpezieNieHus,
HpO(bGCCI/IOHaJILHOﬁ - TOTOBHOCTHh K aKTHBHOﬁ AKCUOMEBI U TeOpeMBI, HpI/IMCHSITB ux,
NICATCIIBHOCTHU JCSATCIIBHOCTU HpOBO,Z[I/ITI: JTOKA3aTCIIBHBIC
IPUMEHUTEILHO TEXHOJIOTHYECKOU M| pacCyXAeHUS B XOJ€ PELICHU 3a1a4;
K paSJ'II/ILIHI)IM COHI/IaHBHOﬁ - YMCTI) OHGpHpOBaTB IIOHATUSMUA.
KOHTEKCTaM HaIpaBJIEHHOCTH, CTENeHb 4mHcla, Jiorapudm yucna;

CITIOCOOHOCTh MHUIIMUPOBATh,| YMEHHWE  BBHITIOJNHATh  BBIYHCIICHUE

TUTAHUPOBATh M| 3HAYEHUH H npeobpa3oBaHus

CaMOCTOSITENIbHO ~ BBITIONIHSATH | BBIPAXKEHUH co CTENEHIMU H
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TaKyI0 ACATCIbHOCTD,

- WHTEpeC K pa3lIu4HbIM
chepam mpodeccruoHaTbHON
NEeSITETTbHOCTH,

OBnajeHue yHUBEpCATbHBIMU
y4eOHBIMU TIO3HABATEIbHBIMU
JNEUCTBUSIMH:

a)

NECUCTBHUA:

0a30Bble  JIOTHUYECKUE
- CaMOCTOSATEIEHO
bopMyTHpOBaTH u
aKTyaJu3upoBaTh MpoliIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABJIMBATh
CYIIECTBEHHBI TPHU3HAK HIIH

OCHOBAaHHA IJI1 CPABHCHUA,

KIaccupuKaluu u
0000I11IeHN;

- OTIpE/ICIIATh LEIn
eI TEIILHOCTH, 3a1aBaTh
nmapaMeTpsl W KPUTEPHH WX

JOCTHXKECHMUS;
- BBISBJISATH 3aKOHOMEPHOCTHU
u MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSIX;
KOPpPEKTUBHI B

OIICHUBATh

- BHOCHTb
JeSITETIbHOCTbD,
COOTBETCTBUE  pE3yJbTaTOB

LEeJIsM,  OIICHUBAaTh  PUCKHU
IMOCJICICTBUN NCATCIBHOCTH;

- pa3BHBaTh  KpPEAaTHBHOE
MBIIUICHHE TpU  PEIICHUH
KU3HCHHBIX TIPOOIIEM

0) 6azoBbIe
HCCIIEA0BATENbCKUE
JIEVCTBUS:

- BJI1aACTh HaBbIKaMU y‘-ICGHO-

HCCIIEIOBATENBCKOM u
MPOEKTHOMN JIESITETbHOCTH,
HaBBIKAMH paspereHus
po0Jem;

- BBISIBIIATD MPUYUHHO-
CJIEICTBEHHBIE CBA3U u
aKTyaJM3UpOBaTh 3a/1a4y,

norapudmamu, npeoOpa3oBaHms
JPOOHO-PAIMOHATILHBIX BBIPAKCHUIA,

- YMCThH OICpHUPOBATH TTOHATUSAMMU:

paLMOHANIbHEIE, UppalOHaJIbHbIE,
IIOKa3aTCJIBHBIC, CTCIICHHBIC,
JorapupMIIECcKue,

TPUTOHOMETPUYECKUE YpPaBHEHUA U

HEPAaBEHCTBA, UX CUCTEMBI;
- yMeTb ONEepUpOBaTh MOHATHUIMHU:

byHKIUSA, HempepbiBHas — (QyHKIHA,
POU3BO/IHAS, nepBooOpasHasi,
ONpENeNICHHBI  MHTETpall;  yMETb
HaXO/UTh MIPOU3BOJIHBIC

DIIEMEHTAPHBIX (DYHKIMHA, HCHOIB3YS
CIpaBOYHBIC MaTEpUAIIbI, UCCIIEI0BATh
B NPOCTEHIINX Ciydasx (QyHKIUH Ha
MOHOTOHHOCTb, HAaXOJIUTh
HauOOJIbIINE ¥ HAUMEHBIINE 3HAUCHHUS
byHKIUH; CTPOUTH rpaduxu
MHOTOWJIEHOB  C  HCIIOJIb30BaHUEM
amnmapaTa MaTeMaTHYeCKOro aHalln3a;
IPUMEHSTh HPOU3BOHYIO

pPCIICHUHN 3aaa4 Ha JABUIKCHUC, PCIIATH

pu
IIPaKTUKO-OPUEHTUPOBAHHBIE  3aJa4M

Ha HauOOJIbIIINE n HanMCHBIITNEC

3HAUEHMs, HA HAXOXKICHHE IyTH,
CKOPOCTH ¥ YCKOPEHUS,;

- yYMEThb OINEpHUpOBaTh MOHATHIMU:
byHKIMS,

nokaszareiabHas (YHKIMSA, CTEIeHHAs

paloOHaJIbHAA

bysKuwms, norapudmMudeckas QyHKIHS,
byHKIHH,
obpartHble (DYHKIIMH; YMEHHUE CTPOHUTH
rpaduku M3Y4YEHHBIX byHKIHH,
UCIONIb30BaTh TpadUKH MpU W3YUCHHUU
npu

TPUTOHOMETPHUECKHE

MPOLIECCOB U 3aBUCUMOCTEH,
pelIeHnr 3aJad W3 APYTUX y4eOHBIX
MpEeIMETOB M 3aJady M3 peallbHOU
bopmynamu

3aBUCUMOCTH MCKY BCIIMUMHAMU,

KHU3HH, BBIPa)XaTh
- YMeThb pemiath TEKCTOBBIC 3a/1aun
pa3HBIX THUMOB (B TOM 4dHCIE Ha
b1 (03 17 G 7
pabory,

IMMPOLCHTEI, 4qacCTu, Ha

JBHXXCHHUC, CTOUMOCTB

TOBAapOB M YCIyI, HAJIOTH, 3aJa4d W3
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BBIJIBUTATh TUIIOTE3Y ee
penieHus, HaXOJINUTh
apryMEHTHI TS
JI0Ka3aTelIbCTBA CBOMX
YTBEPKICHU, 3a71aBaTh
napaMeTpbl M KpUTEpUHU

peIICHUS;
- QaHAJTM3UPOBATh MOJTYYCHHBIC
B XOlle pCIeHHWs 3a7adu
pe3yJIbTATHI, KPUTUYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH,
MMPOTrHO3UPOBATH U3SMCHCHUC B
HOBBIX YCJIOBUSX;

-- YMCTH NCPCHOCUTL 3HAHUSA
B IMO3HaBaTCJIbHYIO u
MIPaKTUYECKYIO obnactu
KHU3HEEATCITHHOCTH;
UHTETPUPOBAThH

us3 Ppa3HbIX

- yMeTh
3HAHUS
MPEIMETHBIX 00IacTel;

- BBIOBUTaTh HOBBIE WIEH,
npemiaraT  OpUTHHAJIBHBIC

MOJXO/Ibl U PELICHUS;

u CITOCOOHOCTH ux
HCIIOIb30BAHUSA B
I03HaBaTEIbHOU

CoIMaJIbHOM IMPAKTHUKE

o0NacTH yNpaBieHHsS JHYHBIMH H
CeMeiHBIMH (DHHAHCAMH); COCTABIISTH
BBIPQ)KCHHS, YPABHCHUS, HEPABEHCTBA
U UX CUCTEMBbI MO YCIOBHUIO 3ajayM,
UCCJICI0BaTh TONyYEHHOE pEIleHHE U
OILICHUBATh NpaBIONIOI00HOCTh
pe3yIbTaToB;

- yMeTh OINEPUPOBaTh IMOHSATUSIMH:
cpenHee apudMeTHYecKoe, MeIuaHa,
HanOoIbllIce U HAUMEHbIIIEE 3HAYCHUS,
pa3Max, JucHepcusi,  CTaHAapTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMeTh
U3BJICKATH, UHTEPIIPETHPOBATh
MH(OPMAIHIO,

Tabyinuax, Ha Juarpammax, rpagukax,

MPEICTaBICHHYI0 B
OTpaXkalolllyl0 CBOICTBa  pealbHbIX
MPOLIECCOB U SBIICHUHN; MPEICTaBIAThH
MHGOPMALIMIO C TOMOIIBI0 TaOIHIl U
JIuarpamm; HCCIIEeIOBATh
CTaTHCTUYECKUE JaHHBIC, B TOM YHUCIIE
c IPUMEHEHUEM rpadu4ecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

- yMETh ONEPUPOBATH TIOHATHUSIMH:
CIy4YalHBIH ONBIT W  CIy4alHOE
cOoOBITHE, BEPOATHOCTH
COOBITHS; yMeHHe
BEPOSATHOCTh  C

rpadMuecKux METOJOB;

CIIy4aitHOTO
BBIYHCIIATH
UCTIONIb30BaHNEM
PUMEHSTh
(bopMyJBl CIIOKEHUSI M YMHOXCHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI
u  (QopMylnsl TpU pemICHUHM 3a1ad;
OLICHUBATh BEPOSITHOCTH  PEaTbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4alHBIMH
BCJIMYMHAMH;  YMEHHE  IPHUBOJIUTH
pUMeEpHI NPOSIBIICHUS 3aKOHa
OONMBIIMX YHCENT B TPHPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- YMEThb OINEpPHpOBATH TOHATHUIMHU:

TOYKa, npsiMas, TJIOCKOCTb,
MPOCTPAHCTBO,  JBYTPAaHHBIA  YIOJI,
CKpEIIMBAIOIIUECS NpsMBbIE,
MapajieIbHOCTh u
NEePHNEHAUKYJSIPHOCTh  MPSAMBIX U

IIJIOCKOCTEM, YroJI MEXIy IpsAMBIMU,
Yrojl MEXIy IpsIMOM U IJIOCKOCTBIO,
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yToJI MEX Ty TUTOCKOCTSIMH,
paccTosiHE OT TOYKH JIO TUIOCKOCTH,
paccrosiHue MEXTY TIPSIMBIMH,
paccTosHHE MEXKAY  IUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh NPU PELICHUH
3a7a4 M3y4eHHbIC (AKTBI M TEOPEMBI
IUIAHUMETPUH;, YMEHHE  OIICHUBATh
pasMepbl  OOBEKTOB  OKPY KAOIIETO
MUDPA;

- YMEThb OINEPHPOBATH TOHITHUIMHU:
MHOTOTPaHHHK, CCUucHHE
MHOT'OTpaHHUKA, Ky0,
napauiesienure]], npu3Ma, MUpamMumia,
¢urypa u TMOBEPXHOCTh BpAILCHHUS,
WIMHIP, KOHYC, map, cdepa, ceueHus

burypsr BpAICHHS, TUTOCKOCT,
Kacaromasics  cdepsl,  IWIHHJIPA,
KOHYca, IIOIMaAh  MOBEPXHOCTHU
TUPaAMUJIBI, TIPU3MBI, KOHYCa,
WIMHApa, TUomanb chepsl, 00beM
Kyo0a, IIPSIMOYTOJIBHOTO
napaiesienurnea, MTUPAMUIBI,

NpU3MBI, LWIMHApPA, KOHyca, IIapa;
yMEHHE N300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BpAIIEHHS, UX CCUCHHS
OT pPYyKH, C TIOMOLIBIO YEPTEIKHBIX
UHCTPYMEHTOB " AIIEKTPOHHBIX
CPEACTB; yMEHHE  pacro3HaBaTh
CUMMETPHIO B IMPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NpaBUIIbHbIC
MHOTOTPaHHHKH;

- YMEThb OIEPHPOBATH TOHITHUIMU:
JBIDKCHHE B TPOCTPAHCTBE, MMOJOOHbIC
burypol B MIPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIICHME IUIOMIAJCH
MOBEPXHOCTEHl M 00BEMOB IMOIOOHBIX
¢buryp npu perieHuu 3aaay;

- YMETh BBIYUCIATH TE€OMETPUYECKUE
BEJIMYMHBI ([UIMHA, YTOJ, IUIOIIAMb,
o0beM,  IIOW@AAb  IOBEPXHOCTH),
UCTIONB3YsT W3y4YeHHBIE (OPMYNBl U
METO/IBI;

- yYMEThb OINEpHUpOBaTh MOHATHIMU:
NpsSIMOYTOJIbHAS CHUCTEMa KOOPIHMHAT,
KOOPAWHATHI TOYKH, BEKTOP,
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KOOpDAWHATBHI ~ BEKTOpa,  CKaJSIPHOE
NPOM3BE/ICHUE, yrol MEXTY
BEKTOpaMH, cyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIIO;
HAXOJUTh C TIOMOIIBIO HW3YYCHHBIX
dbopMynn  KOOpPAMHATBHI  CEPEIUHBI
OTpe3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKaMU;

- yMeTh BBIOMpAaTh  TOAXOJISIINNA
U3yYCHHBIH METOA JUIA  PCIICHHS

3a7a4H, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI u
MaTeMaTHYeCKue MOJIENN B
MPUPOIHBIX " 00IIeCTBEHHBIX

SIBJICHUAX, B HCKYCCTBC; YMCHUC
MPUBOJIUTH MPUMEPHI MATEMATUYECKUX
OTKPBITUA POCCHICKOM W MHPOBOU
MaTeMaTHYeCKON HayKH.

- yMeTh ONEepUPOBaTh MOHATHUIMU:
ONpEJENICHUE, AaKCUOMa, TeopeMma,

CJIEJICTBUE, CBOWCTBO, NPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCWIIbHBIC
(GOpMyJINPOBKH; yMeHue
dbopmynupoBaTh oOpaTHOE u
HPOTUBOIOJIOKHOE YTBEpXKIEHHE,
IPUBOJIUTH IIPUMEPHI u
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKOM UHTy KLU,
IPOBOJIUTH JIOKa3aTebHbIe

pacCyKJIeHMs IIpU peLICHUW 3azad,
OLCHUBATH JIOTUYCCKYIO IMPABUJIBHOCTDH
paccy K JICHNH;

- yYMETb ONEpUPOBATH IOHATUSAMH:

MHOKECTBO, ITOMHOYKECTBO,
ofepanuu HaJ MHOXECTBAMH;, YMEHHE
HCIIOJIb30BAaTh TEOPETHKO-
MHO>KECTBEHHBII amnmnapar IS

onmucaHuvusg pCaJIbHBIX IIPOLCCCOB U
SABJICHUM IIpU PELIECHHUH 3aJad, B TOM
YHUCIIE U3 JPYTUX YUYEOHBIX IPEIMETOB;
- YMEThb OIEPHPOBATH TOHITHIMU:
rpad, CBS3HBIA Tpad, IEepeBO, ITUKI,
rpad Ha TUIOCKOCTH; YMEHHUE 3ajaBaTh
U ONUCHIBaTh TIpadbl Pa3INIHBIMH
crioco0amu; MCIOJIb30BaTh Tpadbl MpH
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pelIeHny 3a/1a4;
- yMeTh CBOOOAHO OMEpPUPOBATH
MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
4HUCII0 COYCTAHHH, 4uCII0
nepecraHoBok;  OmHOM  HbIOTOHA;
YMEHHUE TPUMEHSATh KOMOWHATOpPHBIC
(bakThl U pacCyX ACHUS I PEIICHUS
3a/1a4;

-yMETb  OINEpUPOBaTh  IMOHATUSIMM:
HaTypaJlbHOE 4YHUCJO, LEJI0e YHCIIO,
OCTaTOK IO MOJAYJI0, PalMOHAJIbHOE
YUCJIO, HppalMOHAIIBHOE  YHCIIO,
MHOKECTBA  HATYpajJbHbIX, LEJBIX,
palMOHAIBHBIX, JEUCTBUTEIbHBIX
YHCElT, YMEHHE HCMOJIb30BATh
MIPU3HAKU JIEIMMOCTH, HAWUMEHBIIHNI
oOumMii  nenutens UM HaWMEHblIee
obmiee kpatHoe, aiaroput™m EBkimuaa
IIpU pEUICHUH 3a7a4; 3HAKOMCTBO C
pa3IM4YHBIMHU MO3ULMOHHBIMHU
CHCTEMaMH CUMCIICHUS;

- yMeTh CBOOOJHO ONEpPUPOBATH
MOHATUSAMH:  CTENEHb C  LEJIBIM
MoKa3areyieM, KOPEHb HATypaJbHOU
CTEIIEHU, CTENEHb C PalMOHAIbHBIM
MIOKa3aTelleM, CTEIIEHb c
JIeCTBUTENIbHBIM (BEIIECTBEHHBIM)
nokasaresiem, Jorapudm ducia, CUHYC,
KOCUHYC M TaHIEHC [MPOU3BOJIBHOTO
YUCTIa;

- YMEThb ONEPUPOBATH MOHITUSAMMU:

TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUU H
HEPaBEHCTB, PaBHOCHIBHOCTD

ypaBHEHHH, HEpPaBEHCTB U CHCTEM,

paLMOHANIbHEIE, UppalOHaJIbHbIE,
IIOKa3aTCJIBHBIC, CTCIICHHBIC,
JorapupMIIECcKue,

TPUTOHOMETPHUIECKHUE ypaBHEHU,

HEpAaBEHCTBA U CHUCTEMBI; YMEHHE
pelaTb ypaBHEHHs, HEPAaBEHCTBA M
CHUCTEMBl C TIOMOIIBIO  pa3IMYHBIX
IPUEMOB; pemaThb ypaBHEHHU,
HEPAaBEHCTBA u CUCTEMBI c
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napaMeTpoM; IPUMEHATh YpaBHEHUS,
HEPaBeHCTBA, WX  CHUCTEMBbl  JUIA
pellleHrsT MaTeMaTH4YeCKHX 3ajady |
3a7a4 U3 Pa3NUYHBIX 00JIacTe HayKH
Y peaJbHOM KU3HU;

-yMETh CBOOOJTHO OTIepPHPOBATH
TTOHSITHSIMH rpadux GyHKIUH,
obpatHas  (QyHKIUS,  KOMITO3HIIHS
GyHKIHH, JTUHEHHas byHKIMS,
KBaJpaTHuHasi (YHKIMS, CTEeNeHHas
GyHKIUS C  LeTbIM  TOKa3aTeleM,

TPUTOHOMETPUYECKHE byHKIIH,
oOpaTHbIe TPUTOHOMETPUUYECKHE
byHKIUY, IOKa3aTenbHas u
norapupmuueckas (QyHKIUH; YMEHHE
CTPOUTH rpaduku byHKIHH,
BBITIOJTHSTH TTpeoOpa3oBaHust TpauKoB
byHKIUH;

YyMEHHE  HCIOJIb30BaTh  Tpaduku
GYHKUMH A7 U3y4YeHHs MPOLIECCOB U
3aBHCHMOCTEN IIPU pELICHUH 337ad U3
IpyruxX y4eOHBIX MpEeIMETOB U U3
peanbHOU JKU3HU, BBIpaXKaTh
dbopMmynaMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

yMEHHE  CBOOOJIHO  OIEpUPOBATh
MNOHSATUSMH:  YETHOCTh  (YHKIUH,
NEPUOAUYHOCTD byHKIUH,
OTrpaHUUYEHHOCTh byHKIMY,
MOHOTOHHOCTb (YHKIIMH, SKCTPEMYM
GyHKIMY, HauOOoJIbIlIEE U HAUMEHBIIIEE
3HAYCHUS (YHKIUU Ha TPOMEKYTKE;
yMEHHE TPOBOJUTH  HCCJEIOBaHUE
byHKINH,

yMEHHE HCIOIb30BaTh CBOWCTBA U
rpaduku  QyHKUMH [0S pelIeHus
YpPaBHEHUI, HEPABEHCTB M 3a4ad C
napaMmeTpamu; n300paXkaTh Ha
KOOpPJMHATHON IUIOCKOCTH MHOXECTBA
pELICHUI ypaBHEHHI, HEPABEHCTB M UX
CHUCTEM;

- yMeTh CBOOOJHO OIEPUPOBATH

HOHATHAMMU: MOCJIEe10BATENbHOCTb,
apudmMeTnyueckas nporpeccus,
reoMeTpuuecKas nporpeccus,
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OECKOHEYHO yOBIBaromas
reoMeTpuuecKasi Mporpeccusi; yMeHHe
3aJlaBaTh IOCIEI0BATEILHOCTH, B TOM
Yuciae C TIOMOIIBI0 PEKYpPPEHTHBIX
dopmy;

- YMEThb OIEPHPOBATH TOHITHUIMU:
HETIPEPBIBHOCTh (PYHKIINHU, aCUMIITOTHI
rpaduka (QyHKIMW, TIepBas M BTOpPas
MIPOM3BOIHAS byHKIMH,
FEOMETPUYECKUN U buznueckuit
CMBIC]I TIPOU3BOAHOM, mepBooOpas3Has,
ONpENeICHHBI ~ MHTErpajl, YyMEHHE
HaXO/UTh ACHMIITOTBI rpaduka
byHKIMY; yMEHUE BBIUUCIISATH
MIPOM3BOJIHBIE CYMMBI, MPOU3BEICHHS,
YaCTHOTO ¥ KOMIIO3MLMHU (PYHKLUH,
HaXOJUTh YPaBHEHHUE KacaTeJbHOW K
rpaduky GyHKIUY;

YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
JUIs  HUcClenoBaHus  (PyHKIMHA, Ui
HAXOXKJCHHUS HAWIY4YIIEero pPEeHIeHUs B
NPUKIIAJHBIX, B TOM YUCIIE COIMATBHO-
HKOHOMHYECKUX " buznIecKkux
3ajavax, JAJis ONpeIeeHUs CKOPOCTH U
YCKOPEHMS; HaXOIUTh IUIOHNIATU H
00bEeMBI buryp c TTOMOIIIBIO
UHTErpaja;  MPUBOAUTH  MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUS C
IIOMOII[BIO g depeHInaTbHBIX
YPaBHEHUH;

- YMEThb OIEPHPOBATH TOHITHUIMU:
KOMIUIEKCHOE YHCJIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE ~ 4YMClla, MOAYJIb H
apryMeHT  KOMIUIEKCHOTO  4YHCIa,
dopma 3amucU KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs "
anreOpanyeckas); yMeTb MPOU3BOIAUTH
apumernyeckue JIEUCTBHS c
KOMIUIEKCHBIMU YHCJIAMH; TPUBOJHUTH
HPUMEPBI UCTIOJIb30BaHUS
KOMIIJIEKCHBIX YHCET;

- yMeTb CBOOOJHO  OINEPHUPOBATH
HOHATHAMMU: cpeaHee
apupMeTHIecKoe, MeuaHa,
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HauOoJIbIlIee U HAaUMEHBIIEE 3HAUCHMUS,
pasmax, JUCIepCHs, CTaHAapTHOE
OTKJIOHEHHUE JJIsl OMHUCAHMUS YHUCIIOBBIX
JTAaHHBIX; yMEHHE HCCIIEI0BaTh
CTaTUCTUYECKUE JAHHbIE, B TOM UHUCIIE
c IPUMEHEHHUEM rpaduIecKux
METOJIOB U 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKy UCCIIeA0BaTh COBMECTHBIC
HaOJIIOAEHUST C IOMOILUBIO JUarpamMmm
pacceuBaHUs U JIMHEHHON perpeccuu;
- yMeTb HaxOOUTb BEPOSITHOCTU
COOBITHIA c MCIIOJIb30BaHUEM
rpadMuecKux METOJOB; HIPUMEHSThH
JUIsl  pemieHuss  3amad  (OpMYyJIbl
CIIOXKEHUS U YMHOXKEHUS
BEpOSITHOCTEH,  (GopMydy  TOJHOM
BEPOSATHOCTH, (opmyny bepnyiu,
KOMOHMHATOpHBIE (DAKTBI U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTH  pEATbHBIX
COOBITHH; ~ yMEHHE  ONEepHpPOBATH
NOHATUAMM:  CllydaiiHas BEJIMYUHA,
pacnpenenenue BEPOATHOCTEM,
MaTeMaTHYeCKoe OKUJaHUE,
JUCTIEPCUs U CTAaHIAPTHOE OTKIIOHEHHE
CIIydyalHOW  BEIWYHMHBL,  (QYHKIHH
pacrpeeneHus u IUIOTHOCTH
PaBHOMEpPHOrO,  IOKA3aTeIbHOTO H
HOPMAaJILHOTO pacrpeieseHuii; yMeHue
UCIIOJIb30BaTh CBOMCTBA H3YyYEHHBIX
pacrnpenesneHuil A peuieHus 3azad;
3HAaKOMCTBO C TIOHSATHSIMHU: 3aKOH
OO0JIBIINX YHCEN, METO/IbI BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHUE IPUBOJUTH
HPUMEPBI IPOSIBIICHUS 3aKOHa
OONBUIMX YHCEel B MPHUPOJIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO  OIEPHUPOBATH
TOHSATHSMHU: TOYKa, npsimas,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jyd, TUIOCKHW YTOJI, IBYTPaHHBIA YTOJI,
TPEXTPaHHBIM YroJj, IepeceKkaroIuecs,
napajjieNlbHble M CKpPEILIMBAIOLIUECS
npsMbIe, napajieIbHOCTh u
HNEPHNEHAUKYISAPHOCTh  HPSIMBIX U
IUIOCKOCTEHM, Yroia MEXIy HpsSMbIMH,
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yrojl MEeXIy MNpsIMOM M IUIOCKOCTBIO,
yrojl MEXAy IJIOCKOCTSAMHU; YMEHHE
UCTOJNb30BaTh IPHU PEUICHWU 3ajad
u3ydyeHHble  (aKThl M TEOPEMBI
IUIAHUMETPUH;, yMEHHE  OLEHHUBATh
pa3Mepsl OOBEKTOB B OKPY’KaIOLIEM
MUDE; yYMEHHUE OTIePHPOBATH
MOHATUSAMHM: MHOTI'OI'PDAaHHHMK, CEUEHHE
MHOTI'OI'paHHHKa, IPaBUJIbHBIH
MHOTOTPAaHHMK, TpU3Ma, MUPaMUAA,
burypa M TOBEpPXHOCTb BpAILICHMS,
WIMHIP, KOHyc, map, cdepa,
pa3BepTKa  TMOBEPXHOCTH, CEUCHHS
KOHyCca W IIWIMHJApA, TapalieIbHbIC
OCH WJIM OCHOBAaHHWIO, CEUCHHE IIapa,
IUIOCKOCTh,  Kacarouiascs  cgepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOMTH
CeueHUEe MHOTOrpaHHUKa, M300pa)kaTb
MHOT'OI'PaHHHKH, burypsl U
MOBEPXHOCTH BpPAILLCHHS, UX CEUCHHS,
B TOM YHCJI€ C TOMOIILBIO AJIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSTh CBOMCTBA
r€OMETPUYECKHUX ¢uryp,
CaMOCTOSITEIIBHO (dbopMynupoBaTh
ONpeseNieHusl  H3y4aeMblx  uryp,
BBIJIBUT'aTh THUIOTE3bl O CBOWCTBaxX M
NpU3HAKaX TeOMeTpHUYecKuX uryp,
00OCHOBBIBaTh MJIM OIPOBEPraTth UX;
YMEHHE TPOBOAUTH KIACCUPHUKAIHIO
buryp mo pazIMYHBIM IPHU3HAKAM,
BBITTOJTHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSAMHU: TUTOMAAL PUTYpPBI, 00BEM
¢burypsl, BeIWYMHA YIJIA, PacCTOSHUE
OT TOYKH JI0 IMJIOCKOCTH, PACCTOSHHE
MEXIY TMPSIMBIMH, PAaCCTOSIHUE MEXIY
IUIOCKOCTSIMHM, ~ IJIOHIagb  Cepsl,
IUIOINAAbh TMOBEPXHOCTH THPAMHIIBL,
NpU3MBI, KOHyCa, LWIMHIpPA, O0BEM
KyO0a, MPSIMOYTOJIBHOTO
napaJiesienunea, MUPaMUBbI,
OpU3MbI, LWIMHApA, KOHyca, IIapa;
yMEHHue HaXO/IUTh OTHOILICHHE
00BeMOB MOAOOHBIX QUTYD;
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- yMeTh CBOOOJHO OIEPUPOBATH
MOHSTUSMH: JBUKECHHE,
napajuleNbHBI  TIEPEHOC, CHUMMETpPHUS
HA TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00WUS,
oJ00HBIE ¢burypsr, yMEHHE
pacro3HaBaTh paBHbIE W TOJ0OHBIC
burypsl, B TOM 4HCIE B MPHUPOAE,
UCKYCCTBE, apXUTEKType; yMEHHE
UCIOJIb30BaTh reoMeTpUUYecKre
OTHOIICHHUS, HAXOJUTh
reOMETPUUYECKAE BEIUYHMHBI (JJTUHA,
yTOJ, IJIOMAAb, 00BEM) MPU PEIICHUN
3a/a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB
Y U3 peaIbHOM KU3HMU;

- yMeTh CBOOOJHO OINEPUPOBATH
MOHSTUSAMM: TPSIMOYTOJIbHASL CUCTEMa
KOOpAMHAT,  BEKTOpP,  KOOPAUHATHI
TOYKH, KOOpIWHATBI BEKTOpa, CymMMa
BEKTOPOB, IMPOM3BEICHUE BEKTOpa Ha
YHCIIO, pa3liOKEHHWE BEKTOpa IO
0a3ucy, CKaJIsipHOE TMPOU3BEACHHE,
BEKTOPHOE TIPOU3BEIICHUE, YTOJ MEKITY
BEKTOpPAMH, YMCHHE HWCIIOJIH30BATh
BEKTOPHBII M KOOPAMHATHBIA METO]I
JUTSL peLIeHHsI TeOMETPUUECKHUX 3a/1a4 U
3aJa4 JAPYruxX Y4eOHBIX TPEIMETOB;
OTEepUpPOBaTh TMOHATHUAMH: MaTpHIlA
2x2 u 3x3, ompeaenurenb MaTpHUIIbI,
r€OMETPUYECKUI CMBICH
OTIPEICTTUTES;

- yMETh MOJCIIMPOBATh pPEabHBIC
CUTyallud Ha S3bIKE MAaTEeMAaTHKH;
COCTaBIISATh BBIPAXKEHUS, YpaBHEHMUS,
HEpPaBeHCTBA W HMX CHCTEMBI IO
YCIIOBUIO 3a/ayw, HCCIIEIOBATh
MMOCTPOCHHBIE MOJIeTT! c
UCTIONIb30BAaHUEM armapara aiareOpsl,
HHTEPIPETHPOBATH MOJTyYCHHBIH
pe3yJIbTaT; CTPOUTH MATEMAaTHYCCKHE
MOJIETIM C TIOMOIIBIO T€OMETPUUYECKUX
MNOHSATHMA W BENUYMH,  peularh
CBA3aHHBIE C HUMHU MPAKTUYECKHE
3aJlay¥; COCTaBISATh BEPOSITHOCTHYIO
MOJIeTTh u UHTEPIPETHPOBATH
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MOJlyYEHHBIM  pe3ysbTaT;  peularhb
NPUKIATHBIE  3aJa4dl  CpPEeACTBAMHU
MaTEMaTHYeCKOro aHaiau3a, B TOM

YHCJIE COLUAAIBHO-YKOHOMHYECKOTO H
(GU3HYECKOTO XapaKTepa;
OOAXOISAIIAN

- yYMEHHE BBIOUpATH

METOJ JJIA

INOHMMaHHC 3HAYMMOCTH MaTEMAaTHKU

pelieHust  3aJauu;
B U3Y4YCHHUH MIPUPOIHBIX u
OOIIECTBEHHBIX MPOLIECCOB U SBJICHMIA;
YMEHHE paclo3HaBaTh MPOSBICHHUE
3aKOHOB MAaTeMaTUKU B HCKYCCTBE,

YMEHHE HPUBOIUTH MpUMEPEL
MaTEMATHYCCKHUX OTKpI)ITI/Iﬁ
pOCCUICKON 51 MHPOBOM

MaTeMaTUYEeCKON HayK1

OK 02 HMcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA
[IOKMCKa, aHAaJIN3a U
MHTEPIIPETALIMU
nH(pOpMaLnU, U
H(pOpMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
MpodeccHoHaTbHOM

e TeNIbHOCTH

B obJracTu [IEHHOCTH
HAYYHOT'O TIO3HAHMS:
-copMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO
pa3BUTHSA HAyKH u
00111eCTBEHHOHI MIPaKTHKH,
OCHOBAaHHOTO Ha  JHAJOre
KYJIBTYp, CHOCOOCTBYIOIIETO

OCO3HAHMIO CBOETO0 MeCTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE
SI3BIKOBOM W YHTATEIBCKOM

KyJIbTypEl ~ KaKk  CpeIcTBa
B3aUMOJICHCTBUA MEXKITY
JIOJIEMH U TTIO3HAHMS MUDA;

- OCO3HaHHE LIEHHOCTH
HAYYHOU IEeITEIbHOCTH,
TOTOBHOCTH OCYH_I€CTBJI$ITI>
MIPOEKTHYIO Hu
HCCIIE0BATEIbCKY IO
eATENBHOCTD

WHJIUBUYaIbHO U B TPYIIIE.
OBnasieHue yHHUBEPCAIbHBIMU
y4eOHBIMH TO3HABATEIHLHBIMU
NEeNCTBUSIMU:

B) paboTa ¢ nHpopmaruei:

- BIaACTh HaBbBIKaMH

- yYMEThb OINEpHUpOBaTh MOHATHIMU:
panuoHaIbHast byHKIHS,
nokaszareiabHas (YHKIMSA, CTEIeHHAs
¢byskuus, norapudmMudeckas QyHKIHS,

TPUTOHOMETPHYCCKHE byHKIIH,
oOpaTHble (DYHKIIUW; YMEHHUE CTPOUTH
rpaduku M3Y4YEHHBIX byHKIHH,

UCTIOJIb30BaTh TpapUKU MpU U3yUEHUH
IPOLIECCOB U npu
peleHnH 3a1ad U3 Jpyrux y4eOHbIX
OpeIMETOB W 3aJad U3 pealbHOU

3aBHCHUMOCTEH,

bopmynamu
3aBUCHMOCTH MEX]y BEMUNHAMU;

KHU3HU, BBIpAXKATh

- yMETb ONEPHUPOBATH IOHATUSIMM:

TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUU H
HEPaBEHCTB, PaBHOCHIILHOCTD

YpaBHEHUIl, HEPAaBEHCTB U CHUCTEM,
paLOHANIbHEIE, UppaloOHaIbHbIE,
IIOKa3aTCJIBHBIC, CTCIICHHBIC,
JorapupMIIECcKue,

TPUTOHOMETPHUUECKHUE ypaBHEHU,
HEpaBEHCTBA W  CHUCTEMBI; YMETb
pemiate ypaBHCHHS, HEPAaBEHCTBA H
CHCTEMBl C TIOMOIIBIO  Pa3TMYHBIX
peuath

IPUEMOB; ypaBHEHM,

HCPAaBCHCTBA n CHUCTCMBI C

[apaMeTpoM; IPUMEHATH YypaBHECHUS,
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NOJy4YeHHUs HHGPOpMALMU U3
HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIBHO

OCYILECTBIIATH IIOUCK, aHAJIN3,
CHUCTEMAaTU3aLUIO u
MHTEpIpEeTanio HHPOpMauu
pa3NIUYHBIX BUIOB U (OpM

IPEJICTAaBICHHUS;

- co3laBaTb  TEKCTHl B
pasnuyHbIX  ¢dopmarax ¢
y4eToM Ha3Ha4YeHUs
uHpOpMallMd W IEJNEeBOH
ayJIuTOpuH, BbIOUpas
ONTUMAJIbHYIO bopmy
NpeICTaBICHHUS "
BU3yalIN3alH;

- OLICHHMBAaTh JIOCTOBEPHOCTb,
JETUTUMHOCTh HH(OpMAIIH,
€€ COOTBETCTBHE MPABOBHIM U
MOPAJIbHO-3THYECKUM

HOpMaMm;
- WUCIONB30BaTh  CPEICTBA
MH(POPMAIIMOHHBIX "
KOMMYHHUKAI[HOHHBIX
TEXHOJOTHM B  PEUICHHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX 33734 C
coOmonenneM  TpeboBaHU
SPrOHOMUKH, TEXHUKU
0e30macHOCTH, TUTHCHEI,
pecypcocOepekeHus,
NPaBOBBIX U 3TUYECKUX HOPM,
HOPM nH(pOpPMaITMOHHOM
0€e301acHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHHWs W 3aIUThI
uHpOopManuy,
MH(POPMAIMOHHOM

0€30IMaCHOCTH JIMYHOCTH

HECPaBCHCTBA, JIIA
peuieHud MATCMAaTUYCCKUX 3allad U
3aa4 U3 Pa3IMYHBbIX obnacrei HAayKH

nux CHCTEMBI

U PEAJIbHOU KU3HY;

- yMeTb CBOOOJHO  OIEPHUPOBATH

TIOHSATHSIMH: TIBIDKEHHE,
napajuyieIbHBIA  TIEPEHOC, CUMMETPHS
Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TOM00US,
no100HbIE burypsr; yMETh
pacmo3HaBaTh paBHBIE M IOJOOHBIC
¢burypel, B TOM 4YHCIE B HpPUPOJE,
HCKYCCTBE,

ApXUTEKType;  yYMEThb

UCTIOJTB30BaTh reOMETPHUYCCKUE
OTHOLICHUA, HaXO0OUTh
TEOMETPUUCCKUE BEIMYHMHBI (JJTMHA,
yroJ, TIomaas, 00beM) MpU pelieHUN
3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB

Hu U3 peanLHoﬁ KHU3HHU
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OK 03 ILmanupoBath u
[pCaTN30BBIBATh
COOCTBEHHOE
pogeccuoHaTbHOE U
IMTUYHOCTHOE Pa3BUTHE,
[peAMPUHIMATEIHCKY IO
NesITeIbHOCTD B
podeccroHaNbHOM
chepe, UCTIOIB30BaTh
3BHAHUS 110 MPABOBO U
(hruHaHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUIX

B
HPaBCTBEHHOI'O BOCITUTAHUS:
c(OpMHUPOBAHHOCTD

oOnactu Ty XOBHO-

HPaBCTBCHHOI'O CO3HaHU,

9THUYCCKOI'O ITOBCACHUA,

- CHOCOOHOCTH OIIEHHUBATH
CI/ITyaHI/IIO nu HpI/IHI/IMaTI)
OCO3HAaHHBIE pelICHHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-
HPaBCTBEHHBIE  HOPMBI U
LIEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIaJa
B IIOCTPOCHHE YCTOWYHUBOIO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHHE
K CBOUM DPOJUTENSIM M (WJIH)
JIpYyTUM CeMbH,
CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITUS

YJICHaM

HEHHOCTEN CEMENHOU KU3HU

B COOTBETCTBUU C
TpaguLUsIMA HapO0B
Poccuu;

OBnaseHue yHHUBEpPCaIbHBIMU
PETyJISATUBHBIMH JIEHCTBUAMMU:
a) CaMOOpTaHU3AITUS:

- CaMOCTOSITEIILHO
OCYIIECTBIISATh
MI03HABATEIIbHYIO
NeSITeTTbHOCTD, BEISIBIISITh
poOJIEMBI, CTaBUTH u
dbopMyIHpOBaTh COOCTBCHHBIE
3ajauyd B 00pa3oBaTEIbHOM
NESITETHHOCTH W YKM3HEHHBIX
CUTYAIHSIX;

- CaMOCTOSITEJIBHO COCTaBJISITh
IUIaH pEeUIeHUs MpoOJIeMbl C

y4eTOM MMEIOIINXCSI
pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH u
MPEANOYTEHU;

- J1aBaThb OLIEHKY HOBBIM
CUTYyalUsIM;
CrocoOCTBOBAThH
(dbopmMHUpOBaHUIO u

- yMeTb ONEepUpOBaTh MOHATUIMHU:

panuoHaNbHbIC, UppalOHAIBHEIE,
NOKa3aTeNbHbIC, CTEIICHHBIE,
JorapupmMuIEcKue,

TPUTOHOMETPUYECKHE YpPaBHEHUS H

HEPaBEHCTBA, UX CUCTEMBI;
- yMETh ONEPHUPOBATH IOHATUSIMM:
MHOI'OI'PaHHHUK,
MHOI'OIPaHHHKA,

CeueHHe

KyO,
napajuieNienure];, npu3Ma, MupaMuia,
durypa u TOBEPXHOCTh BpaICHHS,
WIMHIP, KOHYC, map, cdepa, ceueHus

burypsl
Kacaromascs

BpallleHus, INIOCKOCTD,
cdepsl,
ILJIOIIAdb

MU PAMHM/IBI, TIPU3MBI, KOHYcCa,
HAIUHApPA, Tuiomanab cdepbl, o0bem

Kyo0a, IPSMOYTOJIBHOTO

UWIAHIPA,

KOHYCa, IMOBEPXHOCTHU

napajjiejenumIicaa, nupaMuabl,

IpU3MBlL, LWIMHIpa, KOHyca, IIapa;
yMeHHe U300pakaTb MHOTOTPAaHHUKH H

MMOBCPXHOCTU BpalICHUA, HUX CCUCHUSA

OT PYKH, C TIOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB " ANEKTPOHHBIX
CPEIICTB; yMETh pacrno3HaBaTh
CUMMETPUIO B MPOCTPAHCTBE; YMETh
pacmno3HaBaTh MPaBUIbHBIC
MHOTOTPaHHHKHU;

- yMETb OIEPUPOBATH IOHATUSMM:
IIPSAMOYTOJIbHAsE CUCTEMa KOOPJUHAT,

KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATBI ~ BEKTOPa,  CKaJIAPHOE
MIPOU3BENICHUE, yroia MEeXIy
BEKTOPAMH, cymMma BEKTOPOB,
MPOW3BEICEHHE BEKTOpa Ha YHCIIO;

HaxoAuTh C TIIOMOMOIBIO H3YYCHHBIX

bopmyn
OTpE3Ka, PACCTOSHHUE MEXKIY ABYMs

KOOPAMHATHI CeperHbI

TOYKaMH
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HPOSIBIICHUIO
SPYAULIUH B Pa3HBIX 00JacTAX

HIUPOKOH

3HAHHH, IIOCTOSIHHO
MHOBHIIIATh CcBOM
00pa3oBaTeNbHbII u

KyJIbTYPHBIH YPOBCHB;
0) CaMOKOHTPOJIb!
UCIIOJIb30BaTh MIpUEMBbI
pedaexkcun TUTS OLIEHKU
CUTyallud, BBIOOpa BEPHOTO
pelIeHus;

- YMETh OIICHHBAaTh PUCKU U
CBOEBPEMEHHO MPUHUMATH
PEIICHUS TI0 UX CHIDKEHUIO;

B) AYMOIIMOHAJIbHBIN
MHTEIJIEKT, Ipeanoaraomui
c(hopMUPOBAHHOCTH:
BHYTpPEHHEN

BKJIIOYAIOIIEH CTPEMIJICHHUC K

MOTHUBALINU,

JOCTHXKCHHUIO EIH U yCHEXY,
ONTHUMU3M, WHUIIMATHBHOCTD,
YMEHHUE JIeWCTBOBATh, MCXOIS
U3 CBOMX BO3MOXKHOCTCH;

- JMIIAaTHH, BKIIIOYAIONICH
CIIOCOOHOCTH IMOHUMATh
SMOIIMOHAJILHOE  COCTOSHHE
IPYTHX, YYUTHIBATH €r0 MpH
OCYUIECTBIICHUU

KOMMYHHKAIUH, CIIOCOOHOCTh

K COUYYBCTBUIO u
COTIePEIKMBAHHMIO;

- COLMAIbHBIX  HABBIKOB,
BKJIIOUAIOIIIUX  CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C
JIPyTUMU JIOIbMU,
3a00THTHCH, TIPOSIBIISITH
UHTEpEC u paspemiatb
KOH(JIUKTHI

OK 04 DddexTrBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJJIEKTHBE
1 KOMaH/Ie

FOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIBHOCTHU n
CaMOOITPEACIICHUIO,
-OBJIAACHHUC HaBbIKaMH

y4eOHO-HCCIIeI0BATENbCKOM,
IIPOCKTHOM U  COLMAIBHOM

ACATCIIbHOCTH,

- yMETh ONEPUPOBATH TOHATHUSIMH:
CITy4ailHbII
CcoOBITHE, BEPOATHOCTH
coObITHS; YMETh
BEPOATHOCTh  C

ONBIT W  CIy4ailHOE
CIIy4aitHOTO
BBIYUCTISATH
UCIIOJIb30BaHUEM
rpadMuecKux METOJOB; HIPUMEHSThH

GOpMyJIBI  CIOKEHHSI W YMHOXXCHUS
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OBnazeHne yHUBEpCATbHBIMHU
KOMMYHHKaTHBHBIMU
NEeNCTBUSIMU:

0) COBMECTHas IeITCIbHOCTD:
- MOHMMaTh W UCIIOJIb30BaTh
MPEUMYIIEeCTBA KOMAHIHOW H
UHAUBUAYaTbHON paboOThI;

- MIPUHUMATH Leau
COBMECTHOM  JEITCIIFHOCTH,
OpraHU30BBIBATH u

KOOPJIMHUPOBATH JEUCTBHS O
ee ITOCTHIKCHUIO: COCTaBIATH
J1aH JEUCTBUM,

pacnpenenaTb pojid C y4eTOM

MHEHHH YYaCTHHUKOB
00cyx)aaTh pe3yIbTaThI
COBMECTHOM PabOTHI,

- KOOPAMHHUPOBATH u
BBITIOTHSTh paboty B
YCIIOBUSAX peasIbHOTO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBUS;

- OCYLICCTBJIATH ITO3UTHUBHOC
CTPATCTUYCCKOC ITOBCACHUC B

Pa3IUYHBIX CHUTYaIHSIX,
OpPOSIBIATH  TBOPYECTBO |
BOOOpaKeHUeE, OBITh
MHHUIIMATUBHBIM.

OBnasneHue yHUBEpPCAIbHBIMU
PETYJISITUBHBIMU I€WCTBUAMU:
) IpUHIATHE ce0d U Jpyrux

JIIONIEN:

- TNpPUHUMATh MOTHBBI U
apryMeHThl JIpyTUX Jrojen
Opy  aHalu3e Ppe3yJbTaToB
JACATCIIbHOCTH,

- TpU3HaBaThb CBOE IPAaBO H
IIpaBO JApyrux JIIOAEW Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
MOHMMATh MHUpP C TO3ULUHU

APYyroro 4cjioBCKa

BEpPOSTHOCTEH, KOMOMHATOPHBIC (PaKThI
u GopMynbl TpPH pEHICHUH 3a]ad;
OLICHUBATh BEPOSTHOCTU  PEATbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyYailHBIMH
BEJIIMYMHAMU;

YMEHHE  IPHUBOJUTH

IIPUMEPBI IIPOSIBIICHUS 3aKOHa
OONBIIMX YHCEd B TMPUPOAHBIX H

O6H.[CCTB€HHBIX SABJICHUSAX,

- yMeTh CBOOOJHO OINEPUPOBATH
MOHATUSIMH:  CTEIIEHb C  IEJBIM
mokazarejieM, KOPEHb HAaTypaJbHOM

CTEIIEHH, CTENEHb C PAlUOHAIBHBIM
[IOKa3aTeseM, CTETEHb c
JIEHCTBUTEIIBHBIM (BEILIECTBEHHBIM)
HoKa3areseM, JOrapu@m 4ucia, CUHyC,
KOCHUHYC W TaHIEHC IPOU3BOJILHOTO

Yuca;

- yMeTb CBOOOJHO  OIIEPUPOBATH
MOHSITUSMH: rpadux byHKIUH,
oOpatHass  (QyHKIUS,  KOMITO3UIIHA
byHKUIHUH, JUHEHAs byHKLUS,
KBaJpaTU4Hasi (QyHKIUS, CTereHHas
GyHKIMS C  LEIbIM  IOKa3aTeleM,
TPUTOHOMETPHUUYECKHE byHKIHN,
oOpaTHbIE TPUTOHOMETPHUIECKUE
byHKINH, MOKa3aTelbHas "
aorapupmuueckass (QyHKIHUH; YMETb
CTPOUTH rpaduxu byHKIHH,
BBINOJIHATH Pe00pa30BaHus TpauKoB
byHKIUH];

- yMEThb HCIOJB30BaTh  TpaduKu

GYHKIUR A7 U3y4YeHHs] TPOLIECCOB U
3aBHCHMOCTEH IpU pelIeHuH 3a7ad U3
IpYruxX Yy4eOHBIX MpEeIMETOB U U3

peanbHOI KHU3HH, BBIpa)KaTh
dopmynamMu  3aBUCHUMOCTH  MEXIY
BEJIIMYMHAMU;

- cBOOO/JHO ONEepUpOBaTh MOHATHUIMU:
YETHOCTh (DYHKIIMH, TEPUOTUYHOCTD
(GYHKIMM, OrpaHUYEHHOCTb (DYHKIIHH,
MOHOTOHHOCTh (PYHKIMH, 3KCTPEMYM
byHKIHMHM, HanOoJIbIIIee M HANMEHBITIEE
3HaueHHs (QYHKIUH Ha TPOMEXYTKE;
yMeThb  TPOBOJUTH  HCCIIEIOBaHHE
byHKIIUY;
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- YMEeTb MHCIIOJIb30BaTh CBOWCTBA U
rpaduku  QyHKUMHA [0S pelIeHus
ypaBHEHMH, HEpPaBEHCTB M 3a1ad C
napameTpamy; n300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOXECTBa
pELIECHUI ypaBHEHHI, HEPABEHCTB M UX

CHCTEM

OK 05 Ocy1iiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM
s13p1Ke Poccuiickon
Denepauny C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B

BOCIIUTAHUA:

00JIaCTH  3CTETUYECKOTO

- 3CTCTUYCCKOC OTHOLICHHEC K

Mupy,
ObITa,

BKJIIOYAs  3CTETHUKY
HAy4HOTO u
TEXHUYECKOrO TBOPYECTBA,
Tpynaa i
00IIIeCTBEHHBIX OTHOIIICHHI;

- CMOCOOHOCTh BOCIIPUHUMATD

criopra,

pa3jnyYHble BUIBI UCKYCCTBA,
TpaaulMd W  TBOPYECTBO
CBOEr0 U JpYyruxX HapOAOB,
OIIyLIaTh
BO3/EHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- yOEKICHHOCTh B
3HAYUMOCTH I JIMYHOCTH U
o01recTBa OTEYECTBEHHOIO M

MHPOBOTO HCKYCCTBA,
STHHYECKUX KyJbTYPHBIX
TpaAuUuMid W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTD K

CaAMOBBIPAXXCHUIO B PAa3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISTH
TBOPYECKOH JIMYHOCTH;

OBnajgeHue yHUBEpCAIbHBIMHU

KadecCTBa

KOMMYHHKAaTHBHBIMU
JIEVCTBUSIMU:

a) oO1eHue:

- OCYILIECTBIISATh
KOMMYHHKAIIM  BO  BCEX
chepax Ku3HU;

- pacrno3HaBaTh
HeBepOaIbHbIC CpeacTBa
oOmeHwus, MMOHUMATh
3HAYCHHE COIMANTLHBIX
3HAKOB, pacrno3HaBaTh

- yMeTb ONEepUpOBaTh MOHATHUIMHU:
cpenHee apudMeTHUECKOe, MeIuaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HAYCHMUS,
qUcnepcusi,  CTaHAapTHOE

Habopa;

pa3Mmax,
OTKJIOHEHHE  YHCIIOBOTO
YMCHUC HU3BJICKAThb, HHTCPIIPETUPOBATH
UH(OPMaIHIO,
TabnuIax, Ha AuarpaMmmax, rpadukax,

OTpaKAIOMIYIO peabHBIX

MPEACTaBICHHYI0 B

CBOMCTBaA
NPOIIECCOB M SIBJICHUM; TPEACTaBIISITH
MH(GOPMALIMIO C TOMOIIBI0 TAaOIHIl U
JTUarpamm; HCCIIEN0BATh
CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE
c IPUMCHCHUEM rpaduueckux
METOJIOB ¥ IJICKTPOHHBIX CPEJICTB;

- yMeTb ONEpUpOBaTh TMOHATUIMHU:

TOYKa, npsimas, IIJIOCKOCTb,
MIPOCTPAHCTBO,  JABYTPaHHBIM  yrod,
CKpEIIMBAIOIINECS MpsIMBIE,
napajuieJIbHOCTh u
NEePHNEHAUKYJISIPHOCTh ~ MPSMBIX U

IUIOCKOCTEM, Yroia MEXIy HpsSMbIMH,
Yrojl MEXIy HIpsIMOM U IIOCKOCTBIO,
yromu MEXKIY
paccTossHuE OT TOYKH [JO IIOCKOCTH,
paccTosiHue MEXIY IPSIMBIMU,

IIOCKOCTSIMH,

pacCTOsIHUE MEXAY IIIOCKOCTIMU;
- YMETb HCIIOIb30BaTh IPU PELICHUU
3a7a4 M3y4YeHHbIE (aKThl U TEOPEMBI

MJIAaHUMCTPHHU, YMCHUC OLICHUBATh
pa3Mepbl  O0BEKTOB  OKPYIKAIOILIETO
Mupa

20




HPENOCHIIKA  KOH(IMKTHBIX
CUTYyaLUi "
KOH(JIUKTBI;

CMsAT4YaTh

- DPa3sBepHYTO M JIOTUYHO
U3JIaraTb CBOI0 TOYKY 3PEHHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

OK 06.
IPaX1aHCKO-
aTPUOTHYECKYIO

[IposiBisiTH

[O3ULHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE IOBECHHE

Ha OCHOBC¢|
TPaJIUIIMOHHBIX
POCCHUIMCKHUX JTYXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YHCIIe c y4eTOM
rapMOHH3ALUU

MCKHAITNOHAJIBbHBIX n
MCIKPCIIMTUO3HBIX
OTHOIIICHHUH,
[MPUMEHATHh CTaHAAPTH]
AHTUKOPPYIIIHOHHOTO
[MOBEICHUS.

- OCO3HaHWE OOYYaIOUUMUCS
POCCUICKON rpaXk1aHCKOU
UJCHTUYHOCTH;

- LieJIEHAIIpaBIEHHOE
pa3BUTHE BHYTpPEHHEHN
MTO3ULIMH JIMYHOCTH Ha OCHOBE

AYXOBHO-HPAaBCTBCHHBIX

IEHHOCTEHN HapoJ0B
Poccuiickoit denepanuu,
HUCTOPUYECKHX u
HAI[MOHATLHO-KYJIbTYPHBIX

TpaauLui, ¢dopmupoBaHue
CHCTEMBI 3HAYUMBIX

OEHHOCTHO-CMBICJIIOBBIX

YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTMYECKON  KYIBTYPBHI,

CIIOCOOHOCTH CTaBUTh neian u
CTPOUTD JKU3HCHHBIC IJIAHBI;

B 4acTH  IpaXkKIZaHCKOIo
BOCIIUTAHUSA:
- OCO3HaHUE CBOMX

KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOMOPSIIKA;

- TpPHHATHE TPATUIIMOHHBIX
HAIMOHAIBHBIX,
00IIeYEIOBEUCCKUX
I'YMaHUCTHYICCKHIX "
JIEMOKPATUICCKUX IIEHHOCTEIH;
- TOTOBHOCTh TPOTHBOCTOSTH
UJCOJIOTHH IKCTPEMH3MA,
HaI[MOHaIu3Ma, KceHohoouu,
JTUCKPUMUHAIINN o
COLIMAJIbHBIM, PEIUTHO3HBIM,

PpacCoBbIM, HanmnOHAaJIbHbIM

- yMeTb ONEepUpOBaTh TMOHATHUIMU:
OPsIMOYTOJIbHASL CHUCTEMa KOOpPIWHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOOPIMHATBl  BEKTOPa,  CKAISIPHOE
IIPOU3BEICHHUE, yroa MEXKIY
BEKTOpPaMHU, cymma BEKTOPOB,
IIPOM3BEICHNUE BEKTOpa Ha 4YHCIIO;

HaXOAUTh C TIOMOIIbIO H3YYEHHBIX
dbopMys1  KOOpOUHATBHI  CEPEIUHBI
OTpe3Ka, pPACCTOSHUE MEXAY ABYMS
TOYKaMH;

-yMeTb  BBIOMpaTh  MOAXOJIAIIMN
U3yYEHHBIH METOA JUId  pelICHHS
3a7a4H, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI u
MaTeMaTH4ecKue MOJIETIH B
HPUPOTHBIX " 00IIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; yMEHHE

IIPUBOJUTH NPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCHUMCKOW M MHPOBOU
MaTeMaTUYECKON HAyKH.

- yMETb OIEPUPOBATH IOHATUSMM:
CITy4ailHbII

ONBIT W  CIIy4alHOE

COOBITHE, BEPOATHOCTH CIY4alHOTO
COOBITHS; yMETh
BEPOSITHOCTh  C

rpadMuecKux METOJIOB;

GopMysBl CIIOKEHUST M YMHOXEHUS

BBIYHCIIATH
HCITIOJIB30BaHHUEM
IMPUMCHAITDH

BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI
U (opMylibl TpU peIICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTH  PEaTbHBIX
COOBITHI; 3HAKOMCTBO CO CITyYailHBIMH
BCJINYMHAMHU;  YMCHHE

IpUMepHI HPOSIBIICHUS
OONBIIMX YHCENT B TPHPOIAHBIX U

O6IJ.[GCTB€HHLIX SIBJICHHUAX

IIPUBOJUTH
3aKOHa
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HPU3HAKaM;
- TOTOBHOCTb BECTH
COBMECTHYIO JIESTEIbHOCTb B
MHTEpEecax IPaXIaHCKOI0
o0miecTBa, ydacTBOBaTh B
caMOyIpaBJICHUU B
0011e00pa3oBaTeILHOM
OpraHu3alii M4  JETCKO-
IOHOIIECKUX OpPraHU3alUsiX;

- YMEHHE B3auMOJIeHCTBOBATH
C COLMAJIbHBIMU MHCTUTYTaMHU
B COOTBCTCTBUH C nux
(GYHKUMSAMU 1 HA3HAUYCHUEM;

- TOTOBHOCTbH K FYMB.HI/ITapHOﬁ
51 BOJIOHTEPCKOM
NESITEIbHOCTH;
NaTPUOTUYECKOTO
BOCIIUTaHMSL:

- c(OpMHUPOBAHHOCTD
POCCUICKON IPa’KIaHCKOU
HICHTUYHOCTH, NAaTPUOTHU3MA,
YBaXXEHHUsI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBECHHOCTHU
nepen PonuHOM, ropaoctu 3a
CBOM Kpai, cBorwo Poauny,
CBOM S3bIK U KYJbTYDY,
opolioe M Hacrosiee
MHOT'OHAIIMOHAJILHOT'O Hapoza
Poccuu;

- LICHHOCTHO€ OTHOLIEHHME K
rocya1apCTBCHHLIM CHUMBOJIAM,

HUCTOPUYECKOMY u
MIPUPOTHOMY HACJICTHIO,
IMaMSITHUKaM, TpaguLHSIM
HapoJ0B Poccun,

noctwxkeHusiM  Poccunm B
HayKe, MHCKYyCCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYJIE;

- wuaeHas  yOeXIECHHOCTD,
TOTOBHOCTh K CIY)KCHHIO |

3aIUTe OrteuecTBa,
OTBETCTBEHHOCTL 3a  €r0
cyns0y;

OCBOCHHBEIC OGy‘l&IOH.[I/IMI/ICH
MCXKIPCIMCTHLIC TIOHATHUA U
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YHHUBEpCaJIbHbIE yueOHbIe
neicTBus (perynaTuBHbIE,
MO03HABATENbHBIE,
KOMMYHHKaTUBHBIE);

- CIIOCOOHOCTh ux
UCTIOJIb30BaHUS B
ITO3HABATEJILHON u
COIIMaIbHOMN MpaKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO u
OCYUIECTBIICHUIO y4eOHOI
NeSITEIbHOCTH,  OpTaHU3aLUuU

y4eOHOr0 COTpPYJHHYECTBA C
Ne1arOrMYECKUMH
pabOTHUKAMU "
CBEpCTHHKAMHM, K y4YacTHIO B
HNOCTPOCHUU WHAMBUYaTbHOMN
oOpa3oBaTesbHON
TPaeKTOpUH;

- OBJIQJICHUE  HAaBBIKAMH
y4eOHO-UCCIIeI0BATENHCKOM,
IIPOEKTHOM W  COLMAIbHOMN

JACATCIIbHOCTH

OK 07 ConeinicTBoBaThH

COXPaHEHHIO
OKpYXKaroIel  CpeJibl,
[pecypcocOepeKeHuIO,

MPUMEHSATh 3HAHUSA 00
M3MEHEHUU  KJIMMAarTa,
[TPUHLIMIIBI
OEPEKITUBOTO
[TPOU3BOJICTBA,

b dhexkTHBHO
neficTBOBaTh B
UpE3BbIYaHBIX

CUTyalusax

- HC IIPpUHUMATH ,HefICTBHSI,

HPUHOCSIIIHE Bpen
OKpY Karollen cpene;
- YMeThb  HIPOTHO3UPOBATH
HeOIaronpusTHIC

OKOJOTHYCCKHUE ITOCICIACTBUSA

NpeaIPUHIMAEMBIX

JIEHCTBHH, peaoTBpaniaTh
HX;

- pacIIupUTh OITBIT

JeSITEIIEHOCTH YKOJIOTHYECKOM
HalpaBJICHHOCTH;

- pa3palaTbIBaTh TUTaH
pereHus MpoOJIEeMbI C Y4ETOM
aHanM3a UMETOIIUXCS
MaTepruabHBIX "
HeMaTepHaJIbHBIX PECypPCOB;

- OCYIIECTBIIATh
[eJICHANIPABICHHBI  TTOHCK
HEepEeHOCca CPEACTB U CIIoco00B

NENCTBUA B

- yMeTb ONEepUpOBaTh TMOHATHUIMU:

byHKIUSA, HempepbiBHas — (QyHKIHA,
POU3BO/IHAS, nepBooOpasHasi,
ONpENeNCHHBI  MHTETpall;  yMETb
HaXOJUTh MIPOU3BOJIHBIC

DIIEMEHTAPHBIX (DYHKIMHA, HCHOIB3YS
CIpaBOYHBIC MaTEpUAIIbI, UCCIIEI0BATh
B NPOCTEHIINX CiTydasx (QYyHKIUHA Ha
MOHOTOHHOCTb, HAaXOJIUTh
HauOOJIbIINE ¥ HAUMEHBIIUE 3HAUCHHUS
byHKIUH;
MHOTOYJIEHOB €

CTPOMTH rpaduku
HCIIOJIb30BaHUEM
anmnapara MaTeMaTHYeCKOTo aHallu3a;
PUMEHSITh IIPOU3BOJHYIO

pPCIICHUHN 3aaa4 Ha JABUIKCHUC, PCIIATH

pu

3aaun
HauMEHbIIINE

MIPAKTUKO-OPHECHTHPOBAHHBIC
Ha HauOOJIBIINE U

3HAYCHUS, HaA HAXOXKIACHUC IIYTH,
CKOPOCTHU U YCKOPCHUA,
- YMCThL OICpHUPOBATH TOHATUAMMU:

JBIDKEHUE B TIPOCTPAHCTBE, MOJA00HBIC
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poeCCHOHANIBHYIO CpPEy;
- YMETh TMIEPCHOCUTH 3HAHHS B

MI03HABATEIbHYIO u
IIPAKTUYECKYIO o0nactu
KHU3HENIEATEIIHOCTH;

- IIpeyiaraTb HOBBIE MPOEKTEHIL,
OOCHUBATh HACU C IIO3UIIUU
HOBHU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- JaBaTh OLEHKY HOBBIM
CUTYaLIUsM, BHOCHTD
KOPPCKTUBBI B ACATCIBHOCTD,
OLCHHUBATH COOTBCTCTBUC
pE3yJIbTaTOB LIEIAM

burypol B MIPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIICHME IUIOMIAJCH
MOBEPXHOCTEHl M 00BEMOB IMOJIOOHBIX
¢buryp npu perieHuu 3auay;

- YMETh BBIYHCIATH T€OMETPUYECKUE
BEJIMYMHBI ([UIMHA, YTOJ, IUIOIIAMb,
o0beM,  IUIOW@AAb  MOBEPXHOCTH),
UCTIONB3Ys. HW3y4YeHHbIE (OPMYNBl U
METOJIBI
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2. CTPYKTYPA U COJAEP)KAHUE YYESHOM JUCIUILINHBI

OVIL.11 MATEMATHKA

2.1. OO0ObeM y4eOHOM TMCUMILIMHBI U BUABI Y4eOHO padoThI

Buj yue6Hoii padoThl Ob6beMm
4acoB

MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) 322
Oo0s13aTesIbHAsE ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 312
B TOM YHCIIE:
1a0opaTopHble PabOThl (eciu npedycmMompeto) -
MIPAKTUYECKHUE 3aHATHS (eCu npedyCcMOmpeHo) 156
KOHTPOJIbHBIE PabOTHI (eciu npedycmompeHo) -
KypcoBast paboTa (IIPOEKT) (eciu npedycmompeno) -
CamocTosiTesibHasi padoTa o0yuawuierocs (Bcero) -
IIpomexyTo4Has aTTecTanus 10
IIpoMe:kyTouHasi aTTecTalus B hopme KOHTP.padoTa, JK3aMeH

2.2. Temarnyeckuii IVIaH U COAePKAHUE TUCHUIIMHBI

Conep:xxanue y4eOHOIro MaTepuaJia
(ocHOoBHOE 1 MpodeccuoOHAIBLHO-

HaumeHoBaHue pa3iesioB Oo0bem YpoBeHb
OPHUEHTHPOBAHHOE), 1200PATOPHBIE U
U TeM . 4acoB OCBOEHHA
NMpaKTHYeCKUe 3aHATHUS, TPUKJIATHOMI
MOAYJIb (IIPH HAJTHYHM)
1 2 3 4
Pasnen 1. IloBTopenme 20
Kypca MaTeMaTHKHU
OCHOBHOM HIIKOJIbI
Tema 1.1 Coneprxkanne yueOHOT0 MaTepuaa
Lenb U 3ajauM | bazoBele 3HaHMA U yMEHHS IO
MaTeMaTHKU IIPY | MaTeMaTUKe B NMPOQPECCHOHANIbHON U B
OCBOCHHUU CIEIUAIBHOCTH | MIOBCEIHCBHOM JCATCIIBHOCTH. 2
Komb6unmnpoBanHoe 3anstue
Tema 1.2 Coneprxanue yueOHOTO MaTepuana
Uucna w  BeluucieHus. | [ledicTBUS Haa TMOJOKHTCIBHBIMH U 2
Bripakenus U | OTpHIIATEIbHBIMU qHCcllaMH,
npeoOpa3oBaHUs OOBIKHOBEHHBIMU M JECSATHYHBIMU 2
IpoOsIMHU.

JleiictBust cO CTemeHAMH, (OPMYIIBI
COKPAILEHHOT'O0 YMHOKEHHUS.

KoMOunMpoBaHHOE 3aHATHE

Tema 1.3. IIpogeccuonanbHo-
['eomeTpust Ha INIOCKOCTH | OPUEHTHPOBAHHOE cojep:KaHue
(conep:kaHue NPUKJIATHOTO MOILYJIA)
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Buapl miiockux Guryp v ux Iiomais. 2
[IpakTHKO-OpHEHTUPOBAHHBIE 3aJa4yd B
Kypce r€eOMETPHUH Ha III0OCKOCTH
[IpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxkanne yueOHOro MaTepuaa
[TponienTHBIE BRIYMCIEHHU | [IpoCThIe TPOIEHTHI, pa3HBIE CIOCOOBI
uX BbluHciIeHUs. CII0XKHBIE POLEHTHI 4
[IpakTuueckoe 3anaTne
Tema 1.5 Coneprxanue yueOHOTO MaTepurana
VYpaBHeHus v HepaBeHCTBA | JImHelHbIe,  KBaJapaTHBIE,  JPOOHO-
JIMHEWHBIC YPAaBHEHUS U HEPABEHCTBA 2
[IpakTrueckoe 3aHsTHE
Tema 1.6 Coneprxanue yueOHOTo MaTepuana
Cucrembl ypaBHeHMH U | CIOCOOBI pEIICHHS CHUCTEM JIMHEHHBIX
HEPaBEHCTB ypaBHeHui. Ilonstusa: marpuna 2x2 u 6
3x3, ompenenurenb Marpulbl. Meroa
l"aycca. Cucremsl HEJTMHEHHBIX
ypaBHeHUH. CUCTEMBI HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE
Tema 1.7 Coneprxanue yueOHOTO MaTepurana
BxoHOM KOHTPOJIb Brruncnenus 31 npeoOpa3oBaHHUs.
VYpaBHEeHHsI U HepaBeHCTBA. |'eomerpus 2
Ha IUIOCKOCTH
KontponpHas padora
Paznen 2 Ilpsimble w 20
IJIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Coneprkanne yueOHOT0o MaTepuaa
OcHoBHbIE nonsatus | [Ipenmer crepeomerpun. OCHOBHBIE
CTEPEOMETPHH. HNOHATUS (TOYKA, NpsAMas, IUIOCKOCTb, 2
PacnionoxeHnne mpsAMBIX M | pocTpaHCTBO). (OCHOBHBIE aKCHOMBI
IUIOCKOCTEN CTEepEeOMETPUH. Ilepecekaronuecs,
napajuleJIbHble ¥ CKpeUIMBaroLIfecs
npssmble.  [IpusHak ©M CBOMCTBO
CKpEIIMBAIOIIUXCS NMPAMBIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPBHI.
KomOunnpoBaHHOE 3aHATHE
Tema 2.2. Coneprkanue yueOHOT0O MaTepuasa
ITapannenbHOCTh HpAMBIX, | [lapannensHble mpsiMass U TUIOCKOCTb.
npsMoi M 1IockocTH, | Onpenenenue. [Ipusnak. CaoiicTBa (c
IJIOCKOCTEN JTI0Ka3aTeJIbCTBOM). [TapannensHble
wiockoctu. Omnpenenenne. [Ipusnak. 6

CaoiicTBa (c JI0Ka3aTEeIbCTBOM).
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Tetpasap u €ro
[Mapannenenunes W ero SJIEMEHTHI.
CBoiicTBa NMPOTHBOMOJIOKHBIX T'PaHEH U

OJICMCHTBI.

HHaFOHaHeﬁ napaJuiejCnuIcaa.

[Toctpoenue ceuenuii. Pemenne 3amay.

KomOunnpoBaHnHoOe 3aHsTHE

Tewma 2.3.
[lepieHANMKYIAPHOCTD
MPSIMBIX, IPSIMOM U
TUIOCKOCTH, MJIOCKOCTEM

ConeprkaHue yueOHOTO MaTepuraa

[lepnienauKkynsipHbIC psiIMBIE.
[TapannenbHbie MpsIMBIE,
NEePHNEHIUKYISIPHbIE K  MIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH NPSIMOU
u IUIOCKOCTH. JlokazaTenbCcTBO.
[Tepnienqukysip u HaKJIOHHAS.
[TepnienaukynsapHbie
[Ipu3nax NEePHEHANKYISIPHOCTH
IUIOCKOCTEH. Jloka3aTenbCTBO.

Paccrosnus B IMPOCTPAHCTBEC

IIJIOCKOCTH.

KoMOuHMpoBaHHOE 3aHATHE

Tema 2.4.
Teopema 0 Tpex
NEePIEeHIUKYIIpax

Coneprkanne yueOHOro MaTepuaa

Teopema 0 Tpex nepHeHIUKYIApax.
JloKka3arenbCeTBO. YTON MEXIy NpsSMOU
u IIJIOCKOCTBIO. Yron MEXIY
IIJIOCKOCTSIMU

KoMOuHMpoBaHHOE 3aHATHE

Tema 2.5.

[TapannenbHele,
NEPIEeHIUKYISIPHBIE,
CKpEIIMBAIOIINecs MpsiMble

IIpogeccuonanbHo-
OPHEHTHPOBAHHOE coJep:KaHue
(copep:kaHue NPUKJIATHOTO MOAYJISI)

AkcHoMBI CTEPEOMETPUH.
[IepnenAUKYIAPHOCTD MPpAMOM u
IJIOCKOCTH,  MAapajuIe]IbHOCTh  JIBYX
MIPSIMBIX, NEePIEHIUKYIISAPHBIX
IJIOCKOCTH, NEPIEHANKYJISIPHOCTD

IJIOCKOCTEN

[IpakTrueckoe 3aHsTHE

Tema 2.6.

Pewenue 3anau. [Ipsameie u
IIIOCKOCTH B
MIPOCTPAHCTBE

Coneprxanue yueOHOTro MaTepuana

Pacnonoxenue npsiMbIX U IUIOCKOCTEH B
npocrpaHcTse. llepnennaukyapHOCTs U
[1apaJuIEIbHOCTh IIPSIMBIX U INIOCKOCTEH.
CkpeuuBaronecs npsiMble

KontponpHas padora

Paznea 3. Koopaunartsl u
BEKTOPBHI

18

Tema 3.1

Coneprxkanne yueOHOT0 MaTepuaa
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JlekapTOBBI KOOPAWHATHI B
npocTtpaHncTBe. PaccrosiHue
MEXAy JByMSI TOYKaMHU.
Koopaunater CepeauHbI

JlexapToBbI KOOPJIMHAThI B
npoctpaHcTBe. [Ipocreiimme 3amaun B
KoopauHaTax.  PaccTosHMe — Mexay
JIBYMSI TOUKaMH, KOOPIUHATHI CepeINHbBI

oTpe3Ka OTpe3Ka
KomOunnpoBaHnHoOe 3aHsTHE
Tema 3.2 Coneprkanne yueOHOTo MaTepuasa

BekTtopsl B mpocTpaHCTBeE.
Yron Mexay BEKTOpamu.
CkansipHoe NpOU3BEACHUE
BEKTOPOB

BexTops! B npoctpancTte. CloxeHue u
BBIUATAHUE  BEKTOPOB.  YMHOXCHHE
BekTOpa Ha uMcio. KommnaHapHble
BeKTOpbl. CKalnspHOE MNPOU3BEICHUE
BEKTOpOB. PaznoxkeHwe BekTopa 1O
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
Koopaunatel ~ BeKTOpa,  CKaJsIpHOE
IIPOU3BEICHHE BEKTOPOB B
KOOpJAUHATAX, YTrOoJI MEXKIY BEKTOpaMH,
yroJl MexXay MpsAMOMl U IUIOCKOCTBIO,
YTOJI MEXKIY IUIOCKOCTSAMH. YpaBHEHHE
IJIOCKOCTH. ['eoMeTpuYecKuil CMBICI
onpenenuTens 2x2

KomOunnpoBanHoe 3aHsTHE

Tema 3.3

IIpakTuko-
OPUEHTHUPOBAHHBIE 3aJ1a4H
Ha KOOpAMHATHON
IIJIOCKOCTH

IIpogeccuonaibHo-
OpPHEHTHPOBAHHOE co/iep;kaHue
(conepskaHue MPUKIATHOTO MOLYJIs)

Koopaunatnas minockocts. Beruncienue
PacCTOSHUM U IUIOLIAJEH HA IUIOCKOCTH.
KonnuecTBeHHBIE pacyeThl

[IpakTrueckoe 3aHsTHE

Tema 3.4
Pemenne 3aj1a4.
KoopauHatsl 1 BEKTOPHI

ConeprkaHue yueOHOTO MaTepuraa

JlexapToBbI KOOPJAMHATHI B
MPOCTPAHCTBE. Bekropsl B
npoctpancTBe. Cl0oKeHUE U BbIYUTAHHE
BEKTOPOB. YMHOKEHHME BEKTOpa Ha
YUCIIO. KoMrutaHapHele ~ BEKTODBL.
CkansgpHOe€ MNpPOU3BEACHUE BEKTOPOB.
Paznoxxenue  BekTOopa MO TpeEM
HEKOMILIaHAPHBIM BEKTOpaM.
[Ipocreitmne 3agau B KOOPAHMHATAX.
Koopaunatsl  BekTOpa,  paccTrosiHue

MEXAY TOYKaMH, KOOPJIUHATHI
CEpEAVHBI OTpe3Ka, CKaJIsIpHOE
MIPOU3BEICHUE BEKTOPOB B

KOOpJUHATaX, yroJl MEXIYy BEKTOpaMmu,
YTOJI MEXIy MpsAMOM U IUIOCKOCTBIO,
YTOJI MEXAY TUIOCKOCTSMHU
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KontponpHas padora

Pa3nea 4. OcHoBbI 42

TPUTOHOMETPHH.

Tpuronomerpuyeckue

pyHkumn

Tema 4.1 Coneprkanue yueOHOT0O MaTepuasa

Tpuronomerpuyeckue Paguannas mepa yria. IToBopoT Touku

(GYHKIUM HPOU3BOJIBHOTO | BOKPYT Hayvana KOOpJUHAT. 4

yria, yacna. Paguannas u | OnpeneneHne  CHHyca, — KOCHHYca,

rpagycHas Mepa yria TAHI'€HCAa M KOTaHI€HCa. 3HAKU CHHYCA,
KOCHHYCa, TaHI€Hca W KOTaHreHca IIO0
YETBEPTAM. 3aBUCUMOCTh MEXIy
CHUHYCOM, KOCHHYCOM, TaHI€HCOM U
KOTaHI€HCOM OJHOTO U TOT'O K€ yIia
KomOunupoBaHHoe 3aHsATHE

Tema 4.2 Copepxanue yueOHOTO MaTepralia

OcHoBHbIE Tpuronomerpuyeckue TOXKJIECTBA.

TPUTOHOMETPUYECKHUE CuHyC, KOCUHYC, TAaHT€HC M KOTaHI'€HC 4

TOJIECTBA. YIJIOB @ U - 0. DOpMyJIbl IPUBEACHUS

®opmyJibl TPUBEICHUS KomOunnpoBaHHOE 3aHATHE

Tema 4.3 Coneprxanue yueOHOTro MaTepuana

Cunyc, kocuHyc, TaHreHc | Cymma u pasHOCTh cCHMHYycoB. Cymma u

CyMMBI U Pa3HOCTH [BYX | pa3HOCTh KOCHUHYCOB. CHHYC U KOCHHYC

yIJI0B JIBOMHOTO yria. DopMmysl 8

Cunyc u KOCHHYC | mosioBUHHOro yrina. IIpeoOpa3oBaHus

JIBOMHOrO yria. @OpMyJIbl | CYMMBI TPUTOHOMETPHUYECCKUX (DYyHKIIHN

MOJIOBUHHOTO yIJIa B MPOM3BEACHHWE M IPOU3BEICHHUS B
CYMMY. Beipaxxenue
TPUTOHOMETPUYECKHX (YHKIMHA yepes
TQHI'€HC  IIOJIOBUHHOTO  apryMEHTa.
[IpeobpazoBanus MPOCTEHTIINX
TPUTOHOMETPUUYECKUX BBIPAXKEHUN
KomOunnpoBanHOe 3aHATHE

Tema 4.4 Coneprkanue yueOHOT0O MaTepuasa

OyHKuMH, HX CBOWCTBA. | O0NacTh OMpeAeNeHUuss U MHOKECTBO

CriocoOsI 3aJlaHus | 3HAYCHUI byHKUIUH. YErHOoCTb, 2

byHKIMI HEYETHOCTh, TEPUOTUYHOCTh (DYHKITHIA.
Crnioco0nl 3aanust GyHKIUN
KomMb6unupoBanHoe 3aHsTne

Tema 4.5 Coneprkanue yueOHOT0O MaTepuasa

Tpuronomerpuyeckue OOnacte ompeneneHuss U MHOXKECTBO

GyHKIMH, MX CBOMCTBA W | 3HAYEHUI TPUTOHOMETPUYECKUX 2

rpaduxu

¢ynkmmid.  YE€rHOCTh,  HEUYETHOCTD,
IIEPUOJUYHOCTD  TPUTOHOMETPUYECKHUX
¢byskmmii.  CpoiictBa W rpaduku
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GyHKIMI y = Ccos X, y =SsIin X,y =tg X, y
= ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 4.6 Coneprxanue yueOHOTO MaTepuana

[TpeoOpaszoBanue Cxatne ® pacTshkeHHe rpaduKoB

rpadukoB TPUTOHOMETPUUECKUX (PYHKIIHI.

TPUTOHOMETPHUYECKIX [IpeobOpazoBanue rpapuKoB

byHKIHI TPUTOHOMETPUYECKUX (PYHKITUN
[IpakTuyeckoe 3aHsATHE

Tema 4.7 IIpodeccuonanbHo-

Onucanue OpPMEHTHPOBaHHOE co/iep:kaHue

IIPOU3BOCTBEHHBIX (coaep:kaHue MPUKJIATHOIO MOXYJIA)

NPOIIECCOB €  MTOMOIIBIO
rpadukoB GyHKITHI

Hcnonb3oBanue CBOWCTB
TPUTOHOMETpUYECKUX  (QyHKUUH B
npo¢eCCHOHABHBIX 3a7a4ax

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 4.8 Coneprxanue yueOHOTO MaTepuana
OO6patHble OObpaTHble TPUTOHOMETPUYECKHE
TPUTOHOMETPUYECKHUE ¢bysakmu. VX cBOMCTBa U TpaduKu
GyHKIMN KoMOHHHUPOBaHHOE 3aHSITHE

Tema 4.9 Coneprxanue yueOHOTo MaTepuana
Tpuronomerpuueckue VYpaBHeHHe cOs X = a. YpaBHEHHE Sin X

YpaBHEHUs U HEPAaBEHCTBA

= a. YpaBHeHue tg x = a, ctg X = a.

Pemenne TPUTOHOMETPUYECKUX
ypaBHEHUN OCHOBHBIX THUIIOB:
MpocTeume TPUTOHOMETPUYECKHUE

YPaBHEHHs, CBOASAIINECS K KBAaIPATHBIM,
peraeMble pa3IoXKEHUEM Ha
MHOKHUTEJH, OTHOPOJHBIE.

IIpocreimue TPUTOHOMETPUYECKUE
HEPABEHCTBA

KoM6unmnpoBanHoe 3aHsTHE.

Tema 4.10 Coneprkanue yueOHOT0O MaTepuasa
CucremMbl CucrtemMbl MPOCTENIINX
TPUTOHOMETPHUUECKHUX TPUTOHOMETPUUYECKUX YPaBHEHHM
ypaBHEHHIA KoMOuHMpoBaHHOE 3aHATHE

Tema 4.11 Coneprxkanne yueOHOT0o MaTepuasa
Pemienne 3ama4. ocHoBbl | [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX
TPUTOHOMETPHH. BBIPAYKCHUIA. Pewenne
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX  YpPaBHEHUH U
byHKIIN HEpPaBEeHCTB B  TOM  4YHCIE  C

WCIIOJI30BAaHUEM CBOMCTB (DYHKIIMIA.

KonrtponsHas padora
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Pazpeua 5. 8

KoMmuiekcHblIe yucaa

Tema 5.1 Copepxanue yueOHOTO MaTepralia

KommnekcHsle yncna [TonsTHe KOMILJIEKCHOT'O qucia.
ConpsbkeHHblE  KOMIUIEKCHBIE — 4HCIIa, 4
MOAYJIb W apPryMEHT KOMILJIEKCHOTO
gyucna. dopMa 3amucu KOMILJIEKCHOTO
qucia (reomeTpuveckas,
TPUTOHOMETpHUUYECKas, airedpanyeckas).
Apudmernueckue JneiCcTBUS C
KOMIUIEKCHBIMU YHCJIaMHU
KomMb6unupoBanHoe 3aHstne

Tema 5.2 Coneprkanne yueOHOro MaTepuasa

[Ipumenenue BrinosiHEHHME pacyeToB € MOMONIBIO

KOMIUIEKCHBIX YHCE KOMIUIEKCHBIX quce. [Tpumepsr 4
WCIOJIb30BaHUS KOMIUIEKCHBIX YHCEN
[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBomHas 36

pyHkumn, ee

NpuMeHeHHe

Tema 6.1 Coneprkanue yueOHOro MaTepuasa

IlonssTne  mpousBomHOH. | OnpeserieHue YHUCIIOBOU

@opMysiIbl M TpaBWIIA | IOCIEIOBATEIBHOCTH W CHOCOOBI  €¢

nudhepeHIIPOBaHUS 3a1aHUS. CaolicTBa YHUCIIOBBIX 2
nocnenosarenbHocTed.  OmnpeneneHue
npenena I10CJIEJOBATEIbHOCTH.
Beruucnenue [IpeLEeIoB
MOCJIEI0BATEIBHOCTEM. [Ipenen
¢bysknun Ha OeckoHewHoctu. Ilpemen
¢bynkuun B Touke. [lpupamenue
aprymenrta. [lpupamenue QyHKIHH.
3ajaun, TOPUBOASIIME K  IOHATHUIO
MIPOU3BOIHOM. Onpenenenue
MIPOU3BOHONW. AJTOPUTM OTBICKaHUS
MIPOU3BOJHOMN
KomMb6unupoBanHoe 3aHstne

Tema 6.2 Coneprkanue yueOHOT0O MaTepuasa

[TpousBoaHbIE CYMMBI, | @opmyITbl nuddepeHpoBaHus. 6

pasHocTH mpowusBeneHus, | [IpaBuna nuddepeHmpoBanus

YaCTHOTO KomOunupoBanHoe 3aHiTHE

Tema 6.3 Coneprxkanne yueOHOT0 MaTepuaa

[TpousBoaHbie OmpenenieHne  CIOXKHOM  (PYHKITUH.

TPUTOHOMETPHUECKHUX [IpousBoanas TPUTOHOMETPUUYECKUX

¢ynxumii.  Ilpomssognas | pynkumii.  [IpousBogHass — CIOXKHOM 6
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CJIO)KHOH (yHKIIUH

byHKIIIN

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.4

ITousTue 0
HETMPEPHIBHOCTU (PYHKITUH.
Meron nHTEpBAIOB

Copepxanne yueOHOTO MaTepualia

[lonsiTe  HempepbIBHON  (GyHKIUU.
CBoiicTBa  HempepbIBHOW  (DYHKIIHH.
CBs3b  MEXIy HENpPEphIBHOCTHIO U
mudhepeHIPYyeMOCThI0  (pyHKIIMA B
TOYKE. AJITOPUTM pEIICHHs] HEPAaBESHCTB
METOJIOM MHTEPBAJIOB

KomOunnpoBanHoOe 3aHATHE

Tema 6.5 Coneprxanue yueOHOTo MaTepuana

I'eomerprueckuii U | ['eomeTpudecKkuil CMBICI IIPOU3BOAHOU

busnueckuit CMBICH | pyHKIMU — YrJIoBOM K03(h(UIMEHT

IIPOU3BOJHOU KacaTenpHOW K rpaduky (QYHKOHUA B
TOYKE. YpaBHEHHE KacaTeJbHOW K
rpaduky GyHKIMH. Anroput™
COCTaBJICHUS] YPABHEHUS KacaTeIbHOH K
rpaduxy pynkuun y=f(x)
KoMOuHMpoBaHHOE 3aHATHE

Tema 6.6 Coneprxanue yueOHOTO MaTepuana

Puznueckuit CMBICT | @u3nyeckuil (MEXaHWYECKUI) CMBICI

MIPOM3BOTHON B | IPOM3BOJIHOW — MIHOBEHHAs CKOPOCTh B

podecCHOHATBHBIX MOMEHT BpeMeHHU t: v = S' (1)

3ajjadax [IpakTuyeckoe 3aHsATHE

Tema 6.7 Coneprxanue yueOHOTO MaTepuana

MOHOTOHHOCTDh (PYHKLIUH.
Touku 3xcTpemMyma

Bospacranne wu yObiBaHue (QyHKIUH,
COOTBETCTBUE BO3pAacTaHUS U yObIBaHUS
(dbyHKIMM 3HaKYy Npou3BOoAHON. [ToHsATHE
MPOU3BOJHOM  BBICIIErO  MOpsAKa,
COOTBETCTBUE 3HaKa BTOpOH
IIPOU3BOIHOM BBIITYKJIOCTH
(BorHyTOCTH) (YHKIIMH Ha OTpE3KE.
3ajaun Ha MaKCUMYM M MHHUMYM.
[loHaTe acUMOTOTHI, CIOCOOBI  MX
OTIpeNieNIeHusI. AJITOPUTM HCCIICIOBAHMUS
(GYHKIIMA W TIOCTPOCHUS ee rpaduka c
MOMOIIIBI0  TPOW3BOAHOU.  J[poOHO-
nuHenHas QyHKIus

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8
HccnenoBanue QpyHKIU 1
MOCTPOEHUE TpauKOB

Copepxanne yueOHOTO MaTepualia

Uccnenosanue byHKIIUN Ha
MOHOTOHHOCTH ¥ MIOCTPOEHHE IPaHKOB.

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.9 HaubGompmee u

Coneprkanue yueOHOro MaTepuaa
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HauMEHbIIIEE 3HaueHus | Haxoxnenune HauOOJIbIIEro U
byHKIMN HauMEHbBLIET0  3HaueHWd  QyHKUuil, 4
MOCTpOeHHE TIpaUKOB MHOTOUJIEHOB C
HCII0JIb30BaHUEM anmnapara
MaTeMaTHYECKOI0 aHAJIN3a
KomMb6unupoBanHoe 3aHsTHe
Tema 6.10 IIpodeccuonanbHo-
Haxoxnenne OPHEHTHPOBAHHOE cojepKaHue
ONTHMAJILHOTO pe3yJbTaTa | (coaep:KaHMe MPUKJIAJTHOTO MOLYJIsI) 6
C IOMOIIBIO MPOU3BOAHOM | HammeHbliee 1 HauOombllnee 3HAYCHHE
B IIPAKTUYECKUX 3a7adax byHKIIUN
[IpakTHueckoe 3aHsTHE
Tema 6.11 Coneprkanue yueOHOT0O MaTepuasa
Pemenue 3a1a4. | opMyIibl u IpaBuiIa
ITpoussonnas GyHkuuw, ee | muddepenunposanus. MccnenoBanue 2
IIPUMEHEHHE GYHKIMHA € TOMOULIbIO MPOU3BOIHOM.
Haubonpiiee 1 HauMeHbIlee 3HAYCHUS
byHKITUN
KonTponbhas pabora
Pazgen 7. 48
MHororpaHHuku u Teja
BpallleHHs
Tema 7.1 Coneprxanue yueOHOTO MaTepurana
Bepmmmnbl, pebpa, rpanu | [Toustue MHOTOTPaHHUKA. Ero
MHOTOTpaHHHKA AJIEMEHTHI: BEpIIUHBI, pedpa, TpaHH.
Huaronans. Cedenue. Brpimykibie u 2
HEBBIITYKJIBIE MHOIOI'PaHHUKHA
KomOunupoBaHHoe 3aHsATHE
Tema 7.2 Coneprxanue yueOHOTO MaTepuana
IIpusma, cc | [lonstne npusmel. Ee ocHOBaHuMA U
COCTaBIIAIONINE, CEYeHUE. | OOKOBbIE TIpaHU. Beicora mnpHU3MBL
Ilpamas w npaBunbHad | [Ipsmas © = HaAKIOHHAS  MpHU3MA. 2
MPU3MBI [IpaBunbHas npusma. Ee ceuenue
KomOunupoBaHHoe 3aHsATHE
Tema 7.3 Coneprxanue yueOHOTO MaTepuana
[Tapannenenunen, kyO. | [Tapannenenumen, CBOICTBA
Ceuenue Ky0a, | mpsSMOYTOJILHOTO napajuienenunesaa,
napajuiesenumena ky0. Ceuenue Ky0a, napasienenunesa 2
KomOunnpoBanHOE 3aHATHE
Tema 7.4 Coneprxanue yueOHOTo MaTepuana
[Tupamuna, ¢c | [lmpamuna u ee snementsl. CedeHue
COCTaBIAIOLIUE, CedYeHHUE. | nupamuasl. IlpaBuibHas nupamuna.
[IpaBuiibHasgs  nUpaMuia. | YcedeHHas mupaMua 2

YcedueHnnaa nupamua

KomOunnpoBanHOE 3aHATHE
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Tema 7.5 Coneprkanue yueOHOT0O MaTepuasa
BoxoBas u noiHas | [nomans 00KOBOI1 u MOJIHOM
MTOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTU MPU3MBI, TUPAMUIbI
MpaMuU/Ibl KoMOuHMpoBaHHOE 3aHATHE

Tema 7.6 Coneprkanne yueOHOr0o MaTepuana

Cummerpust B KyOe,
napaJuiesenurese,
npu3Me, THpamMue

CuMMeTpusi  OTHOCHTEIBHO  TOYKH,
npsaMou, mmiockoctu. Cummerpus B

Tema 7.7
IIpumepsl cumMeTpuii B

KyOe,  mapajulejienuiiene,  MpU3Me,
UpaMujie

KoMOuHMpoBaHHOE 3aHATHE
IIpogeccuonanbHo-
OpMEHTHPOBAaHHOE cojiep:kaHue

npodeccun (coaep:kaHue MPUKJIATHOTO MOIYJIA)
CumMMeTpust B NIPUPOJE, APXUTEKTYpE,
TEXHHKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprxanue yueOHOTO MaTepuana
IIpaBunbpHbBIE [lonsiTHE MPaBUIBLHOTO MHOTOI'PAHHMKA.
MHOTOTPaHHUKH, nx | CpoiicTBa MPaBUJIBHBIX
CBOICTBa MHOTOTPaHHUKOB
[IpakTuueckoe 3anaTne
Tema 7.9 Coneprxanue yueOHOTO MaTepurana
Mununnp, ero | Humuanp u ero snementhl. CedeHue

cocrasiptromue. Ceuenne

HMWIMHIpa (mapauieIbHOEe OCHOBAHUIO U

HATUHAPA ocH). Pa3zBepTka numuHIpa
KomOunnpoBanHOe 3aHATHE

Tema 7.10 IIpodeccuonanbHo-

Konyec, €ro | OpUEeHTHPOBAHHOE cojepkaHue

cocrtasisrone. CeueHue

(comeprkaHue MPUKJIATHOTO MOTYJISA)

KOHYycCa Konyc wu ero osnementsl. CeueHue
KOHyca (mapajulelbHOE OCHOBaHWUIO U
MIPOXOsIIIIee yepes BEpIINHY),
KOHHMUECKHUE ceueHus. Pa3BepTka KoHyca
KomOunupoBaHHoe 3aHsATHE

Tema 7.11 Coneprxanue yueOHOTO MaTepuana

Y ceueHHbIi KOHYC. | YceueHHbI1 koHyc. Ero obpasyromas u

Ceuenune yCE4EHHOTO | BbicoTa. CeueHne yCeueHHOro KOHyca

KOHyca KomOunnpoBanHOE 3aHATHE

Tema 7.12 Coneprxanue yueOHOTo MaTepuana

[ap u chepa, ux ceueHus

ap U coepa. B3aumnoe
pacnionokeHue cdepbl U IIOCKOCTH.
Ceuenue mapa, chepsl

KomOunnpoBaHHOE 3aHATHE

Tema 7.13

ConeprkaHue yueOHOTO MaTepuraa
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[Tousatie 00 oOBEMe Teina.

[Tonsitue 06 o6beme Tena. OObeM KyOa

OTtHoleHne 00BEMOB | M1 TMPSMOYTOJBHOTO MapalljieNenumnesaa. 4
MOIOOHBIX TeN Ob6beMm TIPU3MBI u HWIHHIPA.
OtHomieHne 00BEMOB MOJOOHBIX TEI.
I'eomeTpruueckuii CMBICI OIPEACIIUTENS
3-ro mopsiaka
KomOunnpoBanHOe 3aHATHE
Tema 7.14 Coneprkanue yueOHOT0O MaTepuasa
OObemMbl M IUIOWAMM | OGpembl nupamMuabl 1 Konyca. O0bem 2
IIOBEPXHOCTEH TeJ mapa. [lmomaau moBepxHocTeH TEI
KomMb6unmnpoBanHoe 3anstue
Tema 7.15 Coneprxanue yueOHOTO MaTepuana
KomOunanmu KoMOuHanmu reoMeTpruuecKkux Tel
MHOIOTPaHHMKOB U  Tell | [IpakTH4eCcKOe 3aHsATHE 4
BpaIieHus
Tema 7.16 Coneprkanue yueOHOT0O MaTepuasa
['eomeTrpuueckue Hcnonb3oBanue KOMOMHAIIHIA
KOMOHMHAIMY HA IPAKTUKE | MHOTOTPAaHHUKOB M TEJ BpAIlCHUS B
MIPAKTUKO-OPHEHTUPOBAHHBIX 33/ja4ax 4
[IpakTrueckoe 3aHsATHE
Tema 7.17 Coneprkanue yueOHOro MaTepuaa
Pemnrenne 3ama4. | OObeMbl W IUIOMATU TTOBEPXHOCTH
MHororpaHHMKM M TeNa | MHOTOTPaHHUKOB U TEJI BPAIICHUS 4
BpallleHUs KonTponbhas pabora
Paspea 8. 16
IlepBooOpa3nas
pyHkumn, ee
NMpUMeHeHue
Tema 8.1 Coneprkanne yueOHOTo MaTepuasa
[TepBooOpa3zHass (QyHKIUM. | 3amaua O BOCCTAHOBJICHHH 3aKOHA
[TpaBuna HAXO0XJIEHUS | MBMKCHHSI 10 UW3BECTHOM CKOPOCTH.
NepBOOOPA3HBIX [MonsTue UHTETPUPOBAHUSI.
O3HakOMJIEHHE C TOHSTHEM HHTErpania
u nepBoodOpazHoi 1ia QpyHkuuu y=f(x). 4
Pemmenue 3a1a4 Ha CBSI3b
MepBooOpa3HOW W €€ TPOU3BOIHOM,
BBIUMCJICHHE  TEpBOOOpa3HOM s
naHHo ¢yHkuu. Tabnuua hopmyn s
HAXO0XJACHUS nepBOOOPa3HBIX.
Nzyuenue npaBuIIa BBIYHCIICHUS
nepBooOpa3Hoit
KomOunnpoBanHoe 3aHsTHE
Tema 8.2 Coneprkanne yueOHOTo MaTepuasa
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[Tmomane KpUBOJIMHEHHOU
Tparnenuy. dopmyna
Herorona — JleiiOauma

3amaun, TPUBOAAIIME K  TOHSATHIO
ONpeAeNIeHHOr0  MHTerpaja — O
BBIUMCJICHUH TUIOUIAJAN KPUBOJIUHEHHOM

Tpameuuyd, O MEPEMEIIEHUN TOYKH. 2
IlonsTHe oONpPEnenéHHOrO HMHTErpaa.
['eomeTrpuueckuil u puU3NUECKUl CMbICT
onpezaeneHHoro uHTerpana. ®opmyna
Herorona— JleitbHuna
KomOunnpoBaHHOE 3aHATHE

Tema 8.3 Coneprxanue yueOHOTo MaTepuana

HeonpeneneHHblit u | [IoHATHE HEONIPENEIEHHOIO HHTETpala

ONpe/IeIICHHbIN MHTErpanbl | KOMOMHMPOBaHHOE 3aHSTHE 2

Tema 8.4 Coneprkanue yueOHOT0O MaTepuasa

[TonsTre 00 | 'eomerpuyeckuit CMBICT

ONPEJEIIEHHOM MHTErpajie | onpeneIeHHOro HHTerpaa 2

KaK wiomaaun | KomOuHupoBaHHOE 3aHATHE

KPUBOJIMHEHHON Tpanenun

Tewma 8.5 IIpodeccuonanbHo-

OnpeneneHHbl HWHTErpal | OpUEHTUPOBAHHOE coJep:kaHue

B JKU3HU (coaep:kaHue MPUKJIATHOIO MOXYJIA)
I'eomerpuueckuit CMBICIT
onpezaeneHHoro uHrerpana. ®opmyina
Herorona - JleitOHuMIA. 4
Pemrenne 3amau Ha  IIpUMEHEHUE
UHTErpana TUISL BBIUNCIICHUS
(U3NIECKUX BETUYMH | TUTOIIAJICH
[IpakTrueckoe 3aHsTHE

Tema 8.6 Coneprkanue yueOHOT0O MaTepuasa

Pemenue 3ana4. | [lepsooOpasnas  ¢ynkuuu. IlpaBuna

IleppooOpasHas (QyHKLUUH, | HAXOKACHUS  mepBooOpasHbix.  Ee 2

€€ IPUMEHEHHE IIPUMEHEHNE
KonTponbhas pabora

Pazgen 9. 18

Crenenn u KOpPHHU.

Crenennasi pyHKIUSA

Tema 9.1 Coneprxanue yueOHOTro MaTepuana

Crenennas ¢yHkuus, ee | [ToHsTHE KOpPHA N-O CTCMEHH W3

CBOMCTBA JIEUCTBUTENBHOTO  yuciaa. DyHKIHH
y="1"X ux cBoiicTBa U TpaduKH. 4
CBoiicTBa KOpHA N-0M CTENEHU
KomOunnpoBaHHOE 3aHATHE

Tema 9.2 Coneprxanue yueOHOTro MaTepuana

ITpeoOpa3oBanue [IpeobpazoBanue MPPaLMOHATIBHBIX

BBIPQ)KEHUI C KOPHSAMH N- | BBIPAXKCHUMN 4
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OH CTENeHn KomOunnpoBanHOe 3aHATHE
Tema 9.3 Coneprxanue yueOHOTo MaTepuana
CpoiictBa  crteneHu ¢ | [lonsitue CTEIIEHH c JTF0OBIM
paloHaIbHBIM U | pallMOHAJIbHBIM MIOKA3aTeJIEM.
JIEHCTBUTEIIbHBIM CrenenHble (yHKIUH, WX CBOMCTBA H 2
MOKa3aTeNsIMU rpaduKu
KomOunnpoBanHoOe 3aHATHE
Tema 9.4 Coneprxanue yueOHOTo MaTepuana
Pemenue PaBHOCWIIBHOCTB UppalMOHaIbHBIX
UppalMOHAIBHbIX YPaBHEHHH M HEPaBEHCTB. MeTonabl ux
YPAaBHEHMH U HEPABEHCTB | pemieHUs. PemeHne uppannoHAIBHBIX 6
YpPaBHEHUI U HEPABEHCTB
KomOunnpoBanHOE 3aHATHE
Tema 9.5 Coneprxanue yueOHOTo MaTepuana
Crenenu u KOpHH. | OmpeneneHne CTENeHHONH  (DYyHKIUU.
CrenenHast QyHKIUSL Hcnons3oBanue ee  CBOWCTB  IIpU 2
pelIeHNH ypaBHEHUH 1 HEPABEHCTB
KonTponbnas pabora
Paznea 10. 18
IHoka3aTenbHast
byHkumus
Tema 10.1 Coneprxanue yueOHOTO MaTepuana
[TokazatenpHast Qynkmus, | Crenenn c MIPOU3BOJIbHBIM
€€ CBOICTBa NEHCTBUTEIBHBIM MIOKA3aTeJIEM.
OrnpezenieHne oKa3aTebHON (PYHKITUH,
ee CBoicTBa W TpaduK. 3HAKOMCTBO C 4
MIPUMEHEHUEM MOKa3aTeIbHOU
¢byHnkiuu. PemieHne  moka3aTeNbHBIX
yYpaBHEHUI (GYyHKIIMOHATLHO-
rpadu4ecKUM METOI0M
KomOununpoBanHoe 3aHsTHE
Tema 10.2 Coneprkanue yueOHOT0O MaTepuasa
Pemenne nokasarenbHbIX | PenieHne TOKa3aTeNbHBIX —ypaBHCHHU
YPaBHEHHMH UM HEPABEHCTB | METOJIOM ypaBHHUBAaHMS I[IOKazaTesei,
METOJIOM BBEJICHHSI HOBOM NEPEMEHHOM, 8
(YHKIIMOHATBHO-TPaQHUUECKUM
MeTronoM. PemeHne  mokasaTenbHBIX
HEPAaBEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 Coneprxanue yueOHOTro MaTepuana
CucrteMbl TOKa3aTeNbHBIX | PemieHne  cUCTEM  TOKa3aTeNbHBIX
ypaBHEHHI ypaBHEHUit 4
KomOunnpoBanHoe 3aHsTHE
Tema 10.4 Coneprkanne yueOHOTo MaTepuasa
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Pemnrenne 3a7ady.
[TokazarenbHast QyHKIHS

Pemienue moka3aTenbHBIX ypaBHEHHIT
METOJIOM YpaBHUBaHUS MOKazaTene u

METOJIOM BBE/IEHUS] HOBOW MEPEMEHHOM. 2
Pemenue nokasareabHbIX HEPABEHCTB
KonTponbnas pabora
Pa3znean 11. Jlorapugmni. 30
Jlorapudmunueckasn
bysxums
Tema 11.1 Coneprxanue yueOHOTo MaTepuana
Jlorapudm yucia. | Jlorapudpm uucna. JlecATHUHBIA H
JecaTnuHblit U | HaTypaJbHbIA JOrapu(Mbl, YUCIIO €
HaTypaibHbIi Jorapudmel, | KoMOMHMPOBAaHHOE 3aHATHE 4
YHUCIIO €
Tema 11.2 Coneprkanue yueOHOT0O MaTepuasa
CaoiictBa  norapu¢mos. | CpoiictBa  sorapudmoB.  Omepartust
Onepanus JorapupMUpoOBaHUSL. 6
norapuMupoBaHUS KoMOuHMpoBaHHOE 3aHATHE
Tema 11.3 Coneprkanne yueOHOro MaTepuasa
Jlorapudmuaeckas Jlorapupmuueckass GyHKIHS ©U €€
GbyHKIMS, €€ CBOWCTBA CBOICTBa 4
KomOunupoBaHHoe 3aHsATHE
Tema 11.4 Copepxanue yueOHOTO MaTepralia
Pemenue [MousiTre J0rapu(GMHUUECKOTO
norapupMuICCKuX YpaBHEHHUS. Onepanus
YPaBHCHUH U HEPABEHCTB | yioreHimpoBanns.  TpH  OCHOBHBIX
METOZla peleHHUs JOrapuPMHUUECKUX 8
YpaBHEHHUI: (YHKIIMOHATTLHO-
rpadu4ecKuid, METO TOTCHIMPOBAHMUS,
METOJI BBEJICHHUS HOBOW MEPEMEHHOM.
Jlorapudmuueckue HEpaBEHCTBA
KomOunupoBaHHoe 3aHsATHE
Tema 11.5 Copepxanue yueOHOTO MaTepualia
Cucremsl Anroputm pemenus CHUCTEMBI
J0rapu(PMUUECKUX YDPaBHECHHH. PaBHOCHIIBHOCTB
ypaBHEHUI Jorapu(pMUIECKUX ypaBHEHUH u 2
HEPaBEHCTB
KomOunupoBaHHoe 3aHsATHE
Tema 11.6 IIpodeccuonanbHo-
Jlorapu¢msl B npupoae U | OpHEHTHPOBAHHOE co/iep:kaHue
TEXHUKE (coaep:kaHue MPUKJIATHOTO MOXYJIA)
[Ipumenenue aorapudma. 4

Jlorapudmuueckasi criupaib B MPUPO/IE.
Ee MaTemaTnueckue cBoMCTBa

HpaKTI/I‘IeCKOC 3aHATHUC
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Tema 11.7 Coneprkanue yueOHOT0O MaTepuasa

Pemenue 3agau. | Jlorapupmuueckas ¢ynxus. Permenue

Jlorapugmsl. MIPOCTENIINX J0rapupMHUECKUX 2

Jlorapugmuueckas YpaBHEHUN

byHKIMS KonrponsHas pabora

Pasznen 12. YpaBHenuss u 28

HepaBeHCTBA

Tema 14.1 Coneprxanue yueOHOTo MaTepuana

PaBHOCHIIBHOCTB PaBHOCWIIBHOCTB YpPaBHEHUU u

YPaBHEHMM W HEPAaBEHCTB. | HepaBeHCTB. Ompenenenus. OCHOBHbIC

OO1ue METOIbI PELIEHHUs. | TEOPEMBI PAaBHOCHJIBHBIX IIEPEX0/ax B 4
YpaBHCHHUSX W HepaBeHcTBax. OOmiue
METOJIbl PELICHHUs YPABHEHMMU: IEPEXO]
OT paBeHCTBa (YHKIMHA K PpaBEHCTBY
apryMeHTOB IE; MOHOTOHHBIX
GyHKIMHA, METOA  pa3joXKeHHs Ha
MHO>KUTEJIHM, METOJ BBEACHUS HOBOU
IIEPEMEHHOM, (yHKIIMOHATILHO-
rpadu4ecKuii METO
KomOunnpoBanHoe 3aHsTHE

Tema 14.2 Coneprkanue yueOHOT0O MaTepuasa

['padmyeckuit MeTol | O0mue MEeTOAbl PElleHUsT HEPaBEHCTB:

peleHus YPaBHEHMH, | IepexoJ OT CpaBHEHHUS  3HAYCHHUMN

HEpPABEHCTB GyHKIMA K CpPaBHEHUIO 3HAYCHUH
apryMeHTOB IE: MOHOTOHHBIX 4
GbyHKIHH, METO]T MHTEPBAJIOB,
(GYHKIIMOHATBHO-TPAQUUECKUI ~ METO/I.
I'paduaeckuit METOJ pereHus
YpaBHEHUHN U HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE

Tema 14.3 Coneprxanue yueOHOTO MaTepuana

VYpaBHenus u HepaBeHCTBa | Ompenenenne  Moayis.  Packpeitue

¢ MoAyJieM MOAYJIA 10 omnpenenenuto. llpocrenmue
YPaBHEHHs M HEPABEHCTBA C MOIYJIEM. 4
[IpuMeHEeHHEe paBHOCWIBHBIX NIEPEX00B
B OIPENEICHHBIX TUIIAX YPAaBHEHUU H
HEPABEHCTB C MOAYJIEM
KoMOuHMpoBaHHOE 3aHATHE

Tema 14.4 Coneprxkanne yueOHOT0 MaTepuaa

YpaBHEHHSI U HEPABEHCTBA | 3HAKOMCTBO c rnapaMeTpoM.

C nmapaMeTpamu [Ipocreiine ypaBHEHUsI U1 HEPABEHCTBA 6

C MapamMeTpom

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.5

IIpodeccuonanbHo-
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CocraBieHue H pelieHue
npohecCHOHANBHBIX 3a]a4

OpPMEHTHPOBAHHOE co/iep:kaHue
(comep:kaHue MPUKJIATHOTO MOXY.JIsI)

C IIOMOLIBIO YPABHEHUI Pemenue TEKCTOBBIX 3a7a4 8
pohecCHOHAEHOTO COJIePKAHUS
[IpakTrueckue 3aHATHS
Tema 14.6 Coneprkanue yueOHOT0O MaTepuasa
Pemenne 3aj1a4. | OOmyie MeTONbl pelIeHHUs ypaBHEHUU.
VYpaBHEHMs M HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJyJIEM U
C mapameTpamu 2
[IpakTrueckoe 3aHsATHE
IIpomexyTouynas arrecTanus (JK3aMeH) 10
Bcero: 322
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3. YCJOBUSI PEAJM3AIIMA TIPOTPAMMBI YUEBHOH
JAUCHOUIIJIMHBI OYIL.11 MATEMATHUKA

3.1. MarepuajibHO-TeXHUYECKOe oOecreyeHmne

Peanuzanust mporpaMMbl  AUCHUIUIMHBI  TpeOyeT HaIMuus Yy4eOHOro
KaOMHETa MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTA M0 KOJUYECTBY 00YUaAIOIINXCS;

- pabouee MeCTO Tperno/1aBaTers;

- KOMIUIEKT y4eOHO-HAarJIsIHBIX TTOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJIaHUA JIJI1 KOHTPOJIBHBIX padoT;

- mpoecCHOHANTBHO OPUEHTUPOBAHHBIC 3aaHNS,

- MaTepHuaIbl SK3aMeHa.

TexHuyeckue cpecTBa 00y4eHuUs:

- MEPCOHAIBHBIA  KOMIBIOTEP C  JIMICH3HWOHHBIM  IPOTPAMMHBIM
o0OecCIIcUCHHEM;

- IPOEKTOP C IKPAHOM.

3.2. HudopmanuonHoe odecriedyeHue 00y4eHU
[lepedyenp yuyeOHBIX H3JAHUN, WHTEPHET - PECYPCOB, TOTMOJHUTEIHHOU
JUTEPaTYPBHL.

OcCHOBHbIE HCTOYHHUKH:

1. Marematuka y4deOH. mJisi CTYACHTOB YUpexXaAeHUM cpen. mpod.
oOpazoBanus;1-e uzganue, bammmakos M. .

2. Marematuka. 3aayHuK: y4e0.mocodue uisi CTYACHTOB YUPEKICHUN
cpea.npod.oopa3zoBanus. /bammvakoB M.U., 1-e wm3manume, OOmecTBo ¢
OTPAHUYEHHOW  OTBETCTBEHHOCThIO  OOpa30BaTEIbHO-U3NATEIbCKUNA  LEHTP

«AxanemMus»

JlonoiHUTEIbHbIE HCTOYHUKU:

1. AnreOpa ¥ Havajna MaTE€MaTUYECKOro aHaiu3a, reomerpus.l0 - 11
kJsacc.bazoBwiii u yriIyo1. YPOBHU: y4e0. a5 ob1eo06pa3oBar.

yupexaennit/LL.A.Anumos,}O.M.Konsirun, M.B. TkaueBa u np. — 8-e u3a. - M.:
[Tpoceenienue, 2020. — 463 c.

2. Marematuka: anrebpa W Hayalla MaTeMaTHYECKOTO aHaIu3a,
reometpusi. ['eomerpusa.ba3zoBeiit u yrmyom. ypoBenb. 11-11 wm: yueb. mns
oO1eoopazosar.opranuzanuit/ JI.C.Aranacsin, B.®.0yry30B, C.b.Kagomues u ap.
— 8/- u3n. — M.: Ilpocsenienue,2020. — 287 c.
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3. Aurebpa: yrayOieHHBIH Kypc C peHIeHUSIMH U yKazaHusMu : [12+] /
H.J. 3onoTtapesa, FO.A. ITonos, B.B. Ca3onoB u np. ; nox pea. M.B. @enorosa. —
6-¢ uzn. (91.). — Mockga : Jlaboparopus 3nanuit, 2021. — 549 ¢. - (BMK MI'Y —
IIKOJIE). — Pexum JIOCTyTa: 10 MHOJIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=602073 — bubnuorp. B kH. — ISBN
978-5-93208-501-1. — TekcT : 3JIEKTPOHHBI.

4. Maremartuka: cOOpHUK 3amad 1mo 0Oa3zoBomy Kkypcy : [16+] / H..
3onorapeBa, FO.A. Tlonos, H.JI. Cemennsera, M.B. ®enotos ; mox pen. M.B.
®denotoBa. — 2-€ u3., MEeKTpoH. — Mocksa : Jlabopatopust 3nanuii, 2020. — 243 c.
: wi. — (BMK MI'Y - mkone). — Pexum npocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=595237— bubauorp. B kH. — ISBN
978-5-00101-706-6. — TekCT : 3AEKTPOHHBIH.

3. bynak, Bb.A. T'eomerpusi: yriayOneHHBIH KypCc C pEHICHHSIMU U
ykazanusmu : [12+] / B.A. bynak, H.JI. 3onorapeBa, M.B. ®enotoB ; mox pen.
M.B. ®enotoBa. — 5-¢ u3a., uctp. u go1m. (311.). — Mocksa : Jlabopatopusi 3HaHH,
2018. - 601 c. : un. — (BMK MI'Y — mikone). — Pexxum noctyna: mo moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=561676— bubnuorp. B kH. —
ISBN 978-5-00101-596-3. — TeKcCT : 2IeKTPOHHBIN.
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1. KOHTPOJIb WU OHLEHKA PE3YJbBTATOB OCBOEHUA
JAUCHOUIIJIMHBI OYIL.11 MATEMATHUKA

KOHTpOHB N OICHKAa pPC3yJIbTATOB OCBOCHUA yqe6H01”4 JAUCTUITIINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOHCCCC IMPOBCACHUA ITPAKTHUUCCKUX

3aHATHH W J1TaDOpaTOpHBIX padoT,

TECTUPOBAHMUS,

a TakKXKC BBIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$I HHAWBUYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, I/ICCHGI[OBaHI/II\(JI.

Oob6mas/npodeccuonanbHast

Paznen/Tema

THun oeHoYHbIX

KOMIEeTeHIUsI MepOonpHUsITHS

OK 01. Beibupath criocoOsbI P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
pelIeHus 3a1a4 1.6 VYceTHBI o1poc
poeCCHOHATBHOM P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACHTCTIBHOCTH %g, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 SHCTant
TpUMCHHTEIIEHO K P 4, Temsi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIYaTbHAT
Pa3IMYHBIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSsITeNTbHAS

P 5, Temsr 5.1, 5.2 paboTta

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasncuue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToOB

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temb1 9.1,9.2,9.3,9.4,9.5 VIHIMBH Ty AJIbHBIX

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

P 11, Tems 11.1, 11.2, 11.3 I-o/c, | KonTponbnas paGora

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

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

3aJlaHu i

OK 02. Mcnonn30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
COBPEMEHHBIE CPENICTBA 1.6 YcTHbI onpoc
MOUCKa, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
HHTEpTIpETatiy %2 Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 FHKTATT
HHpopMaLuH, 1 P4 Tembl 41,42, 43,44, 45, 46,47 | ImBHAyambHas
WH(POPMAIIMOHHBIC M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHH JIJIs PS5, Temsr 5.1, 5.2 pabota
BBITIOJHEHHUS 33714 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IlpencraBnenue
npodeccHoHaIbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB
JESITENBHOCTH P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TmpakTHUecKHX pabOT

7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

3amuTa TBOPUYECKUX
pabor

3amura

VHIUBHTy aJIbHBIX
MPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

Kontponbnas padota

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | BrmonHenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHaIIMOHHBIX

P12, Temr 12.1,12.2,12.3,12.4 3aJlaHui
OK 03. IlmammpoBare u | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TecrupoBanmue
peann3oBEIBaTE cobcTBeHHOE | 1.6 Y CTHBIH onpoc
npodeccHoHaTEHOE u 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
HITIHOCTHOE PASBITIE, | p 3 Tempr 3.1,3.2, 3.3 [l-o/c, 3.4 AITAHT
TpEAIPUHUMATCIILCKYIO P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAsS
JEATEeIIbHOCTh B | TT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccuonansHoil  cdepe, | P 5, Temsi 5.1, 5.2 pabora
UCIONb30BaTh 3HaHuss 10 | P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IIpeacrasnenue
npaBoBoii M (QuHaHCOBOW | 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToB

rpaMOTHOCTH B PA3JIMYHBIX
KN3HCHHBIX CUTyalUusIXx

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,

MIPAKTUYECKHUX paboT
3anmTa TBOPYECKUX

7.12,7.13,7.14,7.15,7.16,7.17 pabor
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temr1 9.1,9.2,9.3,9.4,9.5 WHAUBUAYAJbHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 MPOCKTOB
P 11, Tems 11.1, 11.2, 11.3 II-o/c, | KonTponbnas paGora
11.4,11.5,11.6 I1I-o/c, 11.7 Beimonnenue
P12, Temnr 12.1,12.2,12.3,12.4 OK3aMEHAllMOHHBIX
3aJaHuN
OK 04. Opdextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
B3aMMOICHCTBOBATH u | 1.6 Y CTHBIH onpoc
paboTaTh B KOJJIEKTUBE U 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
HOMAAE P 3, Tewnt 3.1, 3.2, 3.3 Tl-o/c, 3.4 AHICTAIT
P 4, Tewni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIAMBIAyAIbHAS
M-o/c, 4.8,4.9,4.10, 4.11 caMoCTOATeTbHas
PS5, Temsr 5.1,5.2 paborta
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasicuune
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

MPaKTUYECKUX padboT
3anmTa TBOPYECKUX
pabor

3amura
WHIWBUIYATBHBIX
MIPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 I1I-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIMOHHBIX
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananuii
II-o/c, 14.6

OK 0s. Ocymectmsare | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanwue
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YCTHYIO W TUCBMEHHyK | 1.6 VYcTHbI onpoc
KOMMYHHKAITHIO ma | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MartemaTnyeckuii
roCyAapCTBEHHOM aspike | 20 JUKTAHT
Poccuiickoit ®enepanuu ¢ P'3, Temi 3.1,3.2,3.3 Tl-o/c, 3.4 WNunuBunyansHas
. | P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7

y4eTOM ocoOeHHOCTEH M-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITCIIbHAS
COLIMATILHOTO M KYNBTYPHOTO | P 5 Tempi 5.1, 5.2 pabota
KOHTCKCTa P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, Ipencrasnenue

1.6 pe3yiIbpTaToB

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | mpakTH4ecKux paboT

2.6 3amuTa TBOPUECKUX

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 Jammra

IT-0/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2 HHINBUNyaJIBHBIX

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TPOCKIOB

6.7 TI-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 Kontponenas pabora

P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | BeimonHcHne

7.7 T-0/c,7.8,79, 7.10 Tl-o/c, 7.11, | 2K3aMCHALHOHHRIX

7.12,7.13,7.14,7.15,7.16,7.17 3allaHuH

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

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

P 10, Temsr 10.1, 10.2, 10.3,10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, P

12, Temsr 12.1, 12.2, 12.3
OK 06. [MposiBsate | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
rpaXk1aHCKO- 1.6 YcTHBIM o1npoc
natpuotHyeckyo nosuuuto, | I 0 Temsr 6.1,6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
JIEMOHCTPHPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JIAKTAHT
oOcO3HaHHOe moBeacHme Ha | L /> TeMbl 7.1, 12,173,774, 75, 7.6, WHauBuyanbHas
OCHOBE TpaJULMOHHBIX 7.7 1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11, | camocrosTensHas
pOCCHIiCKIX JyXOBHO- 7.12,7.13,7.14,7.15,7.16,7.17 pabota
HPaBCTBeHHbIX weHHocTeil, B | [ > Tembr 8.1,8.2,8.3,8.4, 8.5, 8.6 [IpencraBnenue
TOM  4YHCIE C  Y4eTOM pEe3yNbTaToOB
rapMOHH3AIUN MPAKTUIECKHUX padoT
MEKHAIMOHATbHBIX u 3amuTa TBOPUYECKIX
MEKPEJITUTHO3HBIX pabor
OTHOIIICHHUH, MIPUMEHSITh 3amura
CTaHIapThHI WHIANBUIYATbHBIX
AHTHKOPPYIIIHOHHOTO MIPOEKTOB
MTOBEICHUS. KonTponbhas pabota

Brinonnenue
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9K3aMCHAIIlMOHHBIX

3aIaHUN
OK 07. CopetictoBats | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanmue
COXPAaHEHUIO  OKPYXKaroIlei 1.6 VYcTHbIi onpoc
Ccpeibl, pecypcocOepeKeHHIO, g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
MPUMEHATE  SHAHHA 00 | by r sy 30 33 /e, 3.4 AITAHT
M3MCHCHIH KIIMATA, | b 4 Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VBAMBATyabHas
TIPUHIIHAITBI OepexKITMBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
NpOU3BOACTBA, APPeKTuBHO | P 5, Temsr 5.1, 5.2 paborta
J€UCTBOBATH B | P6,Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasnenue
Ype3BbIUAHBIX CUTYAIHSIX 6.7 I-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToOB

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

P12, Temsr 12.1, 12.2,12.3,12.4

MPAaKTUYECKUX paboT
3amura TBOPUYECKUX
pabort

3amura
MHAWBUIYaTbHbBIX
MIPOEKTOB
KonTponbnas pabota
Brimosninenue
9K3aMEHALIMOHHBIX
3aaHuil
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