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Pabouast mporpamma yuebnol mucrurmuasl/mpeamera OY [[.04 Matemartuka pa3paboTaHa Ha OCHOBE:

- [Ipuka3za MunucrepcTBa oOpazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne
413 «O6 yrtBepxkIeHUU ¢eaepaTbHOr0 TOCYAapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAApTa
CpEeIHero o0IIero oOpa3oBaHUs» C MU3MEHEHUSMU M JIOMOJHEHUSIMH OT: 29 nexabps 2014; 31

nexabpst 2015 r., 29 utons 2017 1., 11 nexadps 2020 r., 12 aBrycra 2022 r.

- Ilpuxaza MunucrepctBa npocsemeHust Poccun ot 02.12.2020 Ne 691 "OO6 yTBep)kaeHuH
(benepaabHOro rocyJapCTBEHHOI0 00pa30BaTeNbHOIO CTaHIapTa CPEAHEro MPOohecCHOHATLHOIO

oOpa3zoBanus no cnenuanbHocT 26.02.03 «CynoBoxXaeHHEY.

C YYCTOM!

- Ilpuka3a MunucrepcTBa mpocsemenuss Poccun «O BHeCEHUM W3MEHEHHH B (QelepaibHbIe
rocyJlapCTBEHHbIE 00pa30BaTeNIbHbIE CTaHAAPTHI CPEHETr0 MPO(pECCHOHATBHOIO 00pa30BaHMSD)

Ne 796 o1 01.09.2022 1.

- TIlpukaza MunucrepctBa mpocBenieHuss Poccun «O06  yTBepkaeHuU (QeaepaabHOM
o0Opa3oBaTenbHON TporpamMmbl cpenHero oomiero obpazoBanusi» Ne371 or 18.05.2023 r,
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne74228).

- Paboueit mporpammsl Bocnutanus ['BIIOY HCO «HPK» mno cneunansHoctn 26.02.03

«CynoBoXIEHUEY.

- MeToaudeckux MaTCepuraJIoB IO 00s13aTEIbHBIM O6H_ICO6pa3OBaTeJ'ILHI>IM JAUCIHHITIIIMHaAM ®OI'bOY

JITTIO UPTIO, 29.09.2022 r., (https:/firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-

prepodavaniya/ )

Opranuzanus-paspabotuuk: ['ocynapcTBeHHOe OroKkeTHOE MpodeccHoHaTbHOEe 00pa30BaTeNIbHOE

yupexaenue HoBocubupckoii oomactn « HoBOCHOMPCKUiA peUHON KOJIISIKY.

Paspabotuuk: [Tmocuuna Enena CepreeBHa, npenojasarens, | kareropus
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN TIPOTPAMMBbI YUEBHOM
JUCIUIIVIMHBI/TIPEJIMETA

OVY .04 MatemaTuka

1.1. ObaacTh npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamma yuecOHoi mucuuiummnel/ mnpeamera OY]J[.04 MartemaTuka SBIISIETCS

4acCTbhIO O6pa3OBaTeJIBHOI71 nporpaMmbl HOATOTOBKHU CIICTTUAIIMCTOB CPCAHCTO 3BCHA B COOTBCTCTBUM C

@I'OC CIIO no cnemmansaocT 26.02.03 CynoBoxaeHHEe, TEXHOJIOTUYECKOTO MPOQHIIS BXOISIICH

B COCTaB

YKPYIHEHHOH

rpyMIbl

KOpa6HeCTp06HI/I$I U BOOAHOI'O TpaHCIIOpTa.

1.2. Mecro

o0pa3oBaTe/ibHOI

AMCUMILUIMHBI/TIPeaMeTa

B

NPOrpamMMBbl:

0011e00pa3oBaTeIbHBIN ITUKII.

CHEIUAILHOCTEN

CTPYKTYype

mucrmumHa/mpenver  OY /(.04  Martemaruka BXOIUT

26.00.00 TexHuka ¥ TEXHOJOIHHA

OCHOBHOM  mnpogeccHoOHAIBHOMI

B

1.3. HeJII/I H 3aJa9U nncunnunnm/npeuMeTa IUIAHUPYEMBbI€e Pe3yJIbTAaThl OCBOCHUA .

CopepxaHrie TPOrpaMMBI

0011e00pa3oBaTeIbHON  AUCITUTUTHHBI

«MartemaTuka HaIIpaBJICHO Ha

JOCTH)KEHHE pPe3yJbTaTOB €€ H3ydeHus B cooTBeTcTBUU C TpeboBanusimu PI'OC COO c yuyerom

npodeccuonansHoil HampasieHHocT PI'OC CIIO.B pesynbprate n3ydeHHs y4eOHON TUCUUIUIMHBL/

npenMera OVY]1.04 MaremaTrka y 00ydaromerocs J0JKHbI COPMUPOBATHCS CIETYIOIINE PE3YJIbTAThI:

IInanupyemsle pe3yjbTaThbl 00y4eHHA

CIOCOOBI pelIeHUs
3agay
podeccnoHanbHOM
e TeIbHOCTH
IMIPUMCHUTCIIBHO

K pa3JINYHbIM
[KOHTCKCTaM

O0CO3HAHHME IICHHOCTH MAacCTepCTBa,
Tpyaoiooue;

T'OTOBHOCTH aKTHUBHOMN

K
TeITEILHOCTH TEXHOJIOTMYECKOH M|
COITMaAJILHOM
CIIOCOOHOCTD
[UIAHUPOBATh M CAMOCTOSTEIBHO

HaIpaBJICHHOCTH,,
HHULIUUPOBATD,

BBITIOJTHATH TaKYIO JEATETHHOCTD;
- HMHTEpeC K pas3Iu4HbIM chepam
podeccnoHanbHON e TENbHOCTH,
MP: Qsnadenue yHusepcaibHbiMU

Obume KommneTeHHH O6urue JucuunInHAPHbIE
(/IMYHOCTHBIE M MeTanpeaMeTHbIE) (IlpenmeTHBIE)
OK 01 Bri6bupats VIP: - TOTOBHOCTb K TpPYIY,-BIaJETh METOIAMHM JI0KA3ATENIbCTB,

QITOPUTMaMU PELICHU 3a/1a4; YMEHUE
(bopMyIMpPOBATH OIPEIEIIEHUS, AKCUOMBI U
T€OPEMBI, IPUMEHSATD UX, IPOBOAUTH
TIOKa3aTeJIbHBIE PACCYKIAEHUS B XOI€
pelIeHus 3a/1a4;

- YMETh OIIEPUPOBATH IMOHATHIMU: CTENIEHb
yucIia, JJorapudM 4ncia; yMEHUeE BBITOIHSTh
BbIUMCIICHNE 3HAUE€HUH U MpeoOpa3oBaHus
BBIPKEHUI CO CTENEeHAMHU U JlorapupmMami,
peoOpa3oBaHus APOOHO-PAIMOHATBHBIX
BBIPAKCHMUI;

V'-t€6HblMu nozHaeamelbHbiMuUu

- YMCTb OIICpHUPOBATH NOHATUAMMU:

Oetcmeusmu.:

palliOHAJIBHBIC, UppAllMOHAJIBHBIC,




a) 6azosvie nocuueckue Oetcmeust:
- CaMOCTOSITEIBHO (hOPMYIIHPOBATH
158

aKTyaJIM3UpOBaTh  MpodIEMY,

[paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHAaBJIMUBATb CymeCTBeHHHﬁ

[pU3HAK WA  OCHOBaHUS  JIA
CpPaBHCHHS, KJIAaCCUPUKANUU U
0000IIICHHS;

- OIIPENEIATh LU AESITEIbHOCTH,
3a/1aBaTh IapaMETpPbl U KPUTEPHUH
X TOCTH)KEHUS;

BbIABJIITH 3aKOHOMCPHOCTH U

[IPOTHUBOPCUYNA B
PAaCCMATPUBACMBIX SIBJICHUAX

- BHOCUTH KOPPCKTUBLI B
JICATCIIBHOCTD, OLICHNBATh

COOTBCTCTBUEC PC3YJIbTATOB LCIIAM,

OLICHUBAaTh PHUCKU  IIOCIEACTBUH
NeATEIbHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBILLITICHHUE pu pelieHny

PKH3HCHHBIX TPOOJIeM
0) bazosvle  uUCCIE008AMENbCKUE
Oeticmeusi:

BJaJIeTh HaBBIKAMH  Y4eOHO-
MICCIIEA0BATEIBCKOM M IIPOEKTHOU
JICATCIIBHOCTH, HaBbIKaMH

[paszpenieHus mpooem;

- BBISIBIIATH IIPUYNHHO-
CJICICTBCHHbIE CBA3U i1
AKTyaJIu3UpOBAThH 3a;auy,
BBIIBUTATh TUIIOTE3Yy €€ PELICHUs,
HaXOJIUTh apryMeHTBI JUIs]
TOKa3aTeNbCTBA CBOMX|
YTBEPKICHHI, 3a7aBaTh

[TapaMeTpbl U KPUTEPUU PELLICHNUS;
- AHaJU3MpPOBATh IIOJyYCHHBIE B
XOJle peIleHUs 3a/la4dl pe3ysIbTaThl,
KPUTUYECKH OLICHUBATh

MMPOTrHO3UPOBATH

HX]
JIOCTOBCPHOCTD,
M3MCHCHUC B HOBBIX YCIIOBUAX;
-- YMCTb ICPCHOCHTL 3HAHUA B
IIO3HABATCIIbHYIO U NPAKTHYCCKYIO

00JIaCTH KU3HEACITEIHHOCTH,

MOKa3aTeIbHbIC, CTETICHHBIC,
nmorapudMudecKue, TPUrOHOMETPUICCKUE
VPaBHEHUS U HEPABCHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: QYHKITHS,
HenpepbIBHAS (PYHKIMS, TPOU3BOIHAS,
epBooOpasHas, onpeeseHHbI HHTErpal;
YMETb HAXOJIUTh POU3BOAHbBIE
pIIEMEHTApHBIX (PYHKIUN, UCTIONB3YS
CIIPaBOYHBIC MaTePUATBI; UCCIIEOBATh B
MPOCTEHIINX CITydasx QYHKIMH Ha
MOHOTOHHOCTh, HAXOJIUTh HAMOOJIBIITHE U
HAUMEHBIIINE 3HAYCHUS (PYHKIIHIA, CTPOUTH
rpadvKy MHOTOYJIEHOB C UCIIOJIb30BaHUEM
arrapata MaTeMaTUYeCKOro aHaIu3a;
[IPUMEHSITh IPOU3BOIHYIO MPU PEIICHUN
3a/a4 Ha JABM)KCHUE; PelIaTh MPaKTUKO-
OpHUEHTUPOBAHHBIC 33124 Ha HAUOOJIBIIINAC U
HAUMEHBIIINE 3HAYCHUS, HA HAX0XKICHUE
[Ty TH, CKOPOCTH B YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUIMHU:
parroHanibHasi QyHKIMS, TOKa3aTeIbHas
byHKIUs, cTenenHas QyHKIus,
morapudmuueckas QyHKIN,
TpUTOHOMETpHUecKne QYHKINHU, OOpaTHBIE
(bYHKIIUN; YMEHUE CTPOUTH rpaduKu
M3YYCHHBIX (DYHKIINH, HCIIOTH30BATh
rpadyKy MPU H3yYESHUH MPOIIECCOB U
3aBUCHMOCTEH, IIPH PEIICHUHN 33]1a4 U3
IIPYTHX yU4eOHBIX MPEAMETOB U 33724 U3
[peaNIbHOM JKU3HH; BBIpaXKaTh (OpMyIIaMu
3aBHCHUMOCTH MEXKIY BeIUYUHAMU;

- YMETh pelIaTh TEKCTOBBIC 33[]a4M Pa3HbIX
TUTIOB (B TOM YHMCJIE€ HA IPOIEHTHI, I0JH U
JacTH, Ha IBIDKEHUE, pabOTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 331a91 U3
00J1aCTH yIIpaBIICHUS JIMIHBIMU U
ceMeHbIMU (PMHAHCAMM ); COCTABIIATH
BHIPKCHUS, YPABHEHHSI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]a4H, UCCIICIOBATh
MOJIy4eHHOE PEIICHNE U OLIEHUBATh
[PaBI0NOI00HOCTH PE3yJIbTATOB;

- YMETh ONIEPUPOBATH MMOHATHUSIMU: CPEIHEES
aprudmeTnyeckoe, MeMaHa, HauOOoJIbIIee U
HauMEHbBIIIee 3HAYCHUS, pa3Max, JUCTIePCHs,

- YMETb MHTETPUPOBATH 3HAHUS W3

CTAHIAPTHOC OTKJIIOHCHUEC YHCIOBOTO




[Pa3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIABUT'AaTh HOBBIC nacu,

[peaiaraTh OpUTHHATBHBIE
[MOJXObI U PEIICHUS;

I CIIOCOOHOCTh MX HCIIOJb30BaHUS]|
B II03HABAaTCIbHOM M COIIHAILHOMN

[IPAKTUKE

HaOopa; yMeTh U3BJIEKATH,
MHTEPIPETHPOBATH UHPOPMALIHIO,
[Ipe/ICTaBICHHYIO B TAOIUIaX, HA
muarpaMmax, rpadukax, OTpa)xarouryro
CBOWCTBA peaJIbHBIX MPOLIECCOB U SIBJICHMUIA;
[IPECTABIATh HH(OPMALMIO C IOMOILBIO
TaOJIUI] U AMarpaMM; UCCIIE0BaTh
CTAaTUCTUUYECKUE JaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM Tpa@UUeCKUX METOA0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MOHATUAMU:
CITy4aifHBI{ OMBIT U CIy4aliHOE COOBITHE,
BEPOSTHOCTb CIIy4alHOT0 COOBITUS; YMEHUE
BBIUUCIISATH BEPOSTHOCTh C UCIOJIb30BAHUEM
rpadMuecKux METO0B; IPUMEHSTh
(OpMyJIbI CIIOKEHHUS U YMHOKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKTHI U
(opMyJIbI IPU PELLICHUH 3a/1a4; OLIEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4aliHbIMH BEJIMYMHAMY;
YMEHHE PUBOJIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb ONIEPUPOBATh NNOHATHUAMU: TOUKA,
[psiMasi, JI0CKOCTh, IPOCTPAHCTBO,
IIBYIPAaHHBIN yTOJI, CKPEIIUBAKOLIUECS
[psiMble, TAPAIIIEIbHOCTh U
MEePIEeHIUKYISIPHOCTD MPSIMBIX U
[JI0CKOCTEH, Yyrol MeXAy IpsIMbIMU, YTOJI
MEXly IPSMOM U IIJIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKTY NPSIMBIMH,
[PaCCTOSIHUE MEXKY IJIOCKOCTSAMHU; YMEHHE
MCII0JIb30BATh IIPU PELLIEHUU 3a7a4
M3y4YEeHHbIE (PaKThl U TEOPEMBI
[IaHUMETPHUH; YMEHUE OLIEHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONIEPUPOBATH MOHATUAMHU:
MHOTOTPaHHHK, CEUEHUE MHOTOI'PaHHUKA,
KyO, mapaysienenumnes], mpusma, mupammia,
(urypa 1 moBepXHOCTb BpALICHUS, LIHITUH]ID,
KOHYC, 11ap, cepa, ceueHus Qurypsl
BpallleHus, TUIOCKOCTb, Kacaromascs cepsl,
[MIMH]Ipa, KOHYCA, TUIONIA/(b TOBEPXHOCTU
[ paMU/JIbl, IPU3MBI, KOHYCa, [IMINHIPA,




ruomazns chepsl, 00beM KyOa,
[IPSIMOYTOJIBHOT'O NIapaJuIeIenuIe 1,

[T paMM/JIbl, IPU3MBI, HWIMH]IpPA, KOHYCA,
[1apa; yMEHNE N300pakaTb MHOTOIPaHHUKHU
1 TIOBEPXHOCTH BPAILEHUSI, UX CEUEHUS OT
PYKH, C IOMOIIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHUE pacro3HaBaTh CHMMETPUIO B
[IPOCTPAHCTBE; YMEHHUE PAcO3HABATh
[IPaBUJIbHBIE MHOT'OIPaHHUKH;

- YMETb OIIEPUPOBATh NOHATUSAMU: IBUIKEHUE
B IIPOCTPAHCTBE, 10100HBIE (PUTYPHI B
[IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIIEHUE
ruIoIael nopepxHocreil 1 00bEMOB
0100HBIX (PUTYp IIPU PELICHUHU 3ajay;

- YMETh BBIYHUCIIATH TEOMETPUYECKHE
BEJIMYMHBI (JJINHA, YTOJI, IJI0IAIh, 00BEM,
[1011a/1b TIOBEPXHOCTH ), UCIIOJIb3YS
M3y4eHHbIE (POPMYJIBI U METOIBI;

- YMETb OIIEPUPOBATH MOHATUAMU:
[PSMOYTOJIbHAs CCTeMa KOOPMHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IPOU3BEACHUE, YTOJI
MEXly BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPA HA YNCJIO0; HAXOAUTh
C TIOMOIIIbIO U3yUYEHHBIX (POpMYJT
KOOpPJMHATBI CEpENHBI OTPE3KA, PACCTOSTHUE
MEXly IByMsI TOUKaMU;

- YMETb BBIOMPATh NOAXOAIMINN N3YUEHHbBIN
METO]I IJIs1 PELEHUS 3a7a4H, pacliO3HaBaTh
MaTeMaTHYecKue GakThl 1 MaTeMaTH4YeCKue
MO/JIEJIN B IPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B NCKYCCTBE; YMEHUE IPUBOJUTD
[pUMEpPbl MAaTEMATHUECKUX OTKPBITUH
[POCCUIICKOM M MUPOBOW MaTeMaTHYECKOU
HaYyKH.

- YMETh ONEPUPOBATH MOHATUAMHU:
OIpeeNIEHNE, aKCUOMa, TEOPEMA, CIIEJICTBUE,
CBOICTBO, IPU3HAK, 10Ka3aTEIbCTBO,
PaBHOCHIIbHBIE (POPMYITHPOBKH; YMEHHE
dbopMynupoBaTh 06paTHOE U
[IPOTUBOIMOJIOKHOE YTBEPKACHUE,
[IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
MCII0JIb30BAaTh METOJ] MaTEeMaTHYECKOM
MHIYKIMW; IPOBOJAUTH TOKa3aTEIbHbIE




paccy’kIeHUs IPU PELICHUH 3a/1a4,
OLICHUBATh JIOTUYECKYIO [IPaBUIIBHOCTh
[PacCy X ICHUI;

- YMETh OIEPUPOBATH MOHATHAMU:
MHO>KECTBO, [TOJIMHOKECTBO, OIlepaIlK HaJ
MHO>KECTBAMU; YMEHHE UCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapart AJis
OMKCAHUS PeaIbHBIX IPOIIECCOB U SIBJICHUIM
[IpY pELICHNH 3a]a4, B TOM YHCIIE U3 APYTUX
Y4eOHBIX IPEMETOB;

- YMETh OIIEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, Tpad Ha
[JIOCKOCTH; YMEHHUE 3a71aBaTh U OMHICHIBAThH
rpadbl pa3TUIHBIME CIIOCOOAMM;
MCIIOJIb30BATh Tpadbl P PEIICHUN 33]1aY;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
coueTaHue, IEPeCTaHOBKa, YUCIIO
COUYEeTaHUH, YMCIIO IEPECTAHOBOK; OMHOM
HpioTOHA; yMEHUE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKACHUS IS
peleHus 3aaay;

-YMETh ONEePUPOBATH MOHATUSMU:
HATYpaJIbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK
10 MOAYJIIO, PALlMOHAIBHOE YHCJIO,

M ppalOHAIbHOE YHCII0, MHOKECTBA
HATYPaJbHBIX, IEJBIX, PAIIHOHATBHBIX,
EeNICTBUTENIbHBIX YK CEIl; YMEHUE
MCII0JIb30BATh IPU3HAKY JIETUMOCTH,
HAaWMEHbBIIUNA OOIIHIA IETUTENb U
HalMeHblIee 00l1ee KpaTHOE, allTOPUTM
EBKiIM/1a TPU peIIeHNH 3a/]a4; 3HAKOMCTBO C
Pa3IUYHBIMU TO3ULIMOHHBIMH CUCTEMaMHU
CUHCIICHUS;

- YMETb CBOOOTHO ONIEPUPOBATH MTOHATHIMMU:
CTETEeHb C LEJIbIM MI0Ka3aTesieM, KOpEeHb
HATypaJbHOM CTETEHH, CTENIEHb C
palioHaIbHBIM MTOKA3aTeNIeM, CTETIEHb C
eCTBUTENIbHBIM (BEILIECTBEHHBIM)
okaszarteseM, Jorapudm ducia, CHHYC,
KOCHHYC U TAaHT'€HC MPOM3BOJIBHOTO YHCIIA;

- YMETh OIEPUPOBATH MOHATHAMU:
TOKJIECTBO, TOKJECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CHCTeMa YPaBHEHHI U HEPABEHCTB,
[PaBHOCUJIBHOCTb YPaBHEHUM, HEPABEHCTB U




CHCTEM, pallMOHAIbHbIE, UPPALIMOHAJILHBIE,
[10Ka3aTeIbHbIC, CTETIEHHBIE,
orapupmMuUEcKue, TPUTOHOMETPUIECKHE
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI;
YMEHHE pEIlaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C IIOMOILBIO Pa3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IIapaMeTpOM; IIPUMEHATh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIs PEILICHUS
MaTeMaTUYECKUX 3a7a4 U 3a1a4 U3
pa3nuYHBIX 001aCTEl HAYKH U PeaTbHOM
PKU3HU;

-yMeTb CBOOOIHO ONEPUPOBATH NOHATUSIMHU:
rpaduk QyHkuuu, oOpatHas QyHKINS,
KOMIO3ULUS QyHKUUH, TMHEHHast QyHKIMS,
KBapaTU4Has GYHKLHUS, CTEIICHHAs
(YHKIUS C LIETBIM [TOKA3aTeNIeM,
TPUTOHOMETpHUYECKHE QyHKLUHU, OOpaTHbIE
TPUTOHOMETpHUUYECKHE QYyHKLUHY,
rokaszarebHas U JIorapupMudeckas
(YHKLIMU; YMEHUE CTPOUTDH I'paduKu
(yHKUMH, BHIIOIHITH IpeoOpa3oBaHUs
rpadukoB QyHKUINI;

YMEHHE HCII0JIb30BaTh rpauku (yHKIUN
TSl U3y4YEHUS POLIECCOB U 3aBUCUMOCTEN
[IpU pEeIIeHNH 3a]a4 U3 JPyruX y4yeOHbIX
[IPEIMETOB U U3 pEAIbHOM JKU3HU; BBIPAKATh
(dhopMysaMu 3aBUCUMOCTH MEXTY
BEJTMYUHAMU;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMHU:
YETHOCTh (PYHKIIMH, IEPUOAUYHOCTD
(yHKINH, OTPAaHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(GyHKIMHM, HanOoJbIIee U HaUMEHbIlIee
3HaYeHUS QYHKIMHU Ha IPOMEXKYTKE; YMEHHE
[IPOBOAMTH HCCIIEI0OBaHNE (PYHKIINH;
YMEHHE UCII0JIb30BaTh CBOIMCTBA U rpaduku
(yHKUMH 1715 pelieHus] ypaBHEHU,
HEPAaBEHCTB U 33]a4 ¢ TapaMeTpaMy;
1300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH
MHOXKECTBA PELICHUN YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
[10CJIeI0BATENbHOCTD, apudMeTndecKas
[porpeccusi, reoMeTpuiecKasi Iporpeccus,




OeckoHeyHO yObIBaroIasi FeOMETpUIecKas
[porpeccus; yMeHUe 3a/1aBaTh
[0CJIEI0BATEIBHOCTH, B TOM YHUCIIE C
MTOMOILIBIO PEKYPPEHTHBIX (GOPMYIT;

- YMETb ONEPUPOBATH MOHATUSIMHU:
HENPEPHIBHOCTH (DYHKIIUH, ACUMIITOTHI
rpaduka GyHKIMHU, IEpBast ¥ BTOpas
[POM3BOIHAS (PYHKIMH, TEOMETPUUECKUN U
(bu3nUeCcKuil CMBICI TIPOU3BOTHOH,
nepBoOOpasHasi, ONpeAeICHHbIN HHTETPa;
YMEHHE HaXOUTh aCUMIITOTHI rpaduka
(YHKIIUHN; YMEHUE BBIYUCIISTH IPOU3BOIHBIC
CYMMBI, IPOU3BECHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA, HAXOAUTh
YpaBHEHHE KacaTelbHOU K rpaduKy
byHKIUY;

YMEHHUE HCIIOJIb30BaTh MPOU3BOIHYIO JUIS
MicCIieIOBaHMS (DYHKIHA, 1711 HAXOXKICHUS
HAITY4IIerO PEHICHUS B IPUKIATHBIX, B TOM
YICIIC CONUATBHO-9KOHOMUYECKUX U
(dbu3nuecKux 3aaauyax, A OnpeesieHus
CKOPOCTH M YCKOPEHUS; HAaXOAUTh IJIOIIAAN
1 00BEMBI (QUTYD C TOMOIIBIO0 HHTETpaia;
[PUBOIUTH MPUMEPHI MATEMATUYECKOTO
MOJICIIMPOBAHUS C TOMOILBIO

I pepeHImaNtbHBIX YPaBHEHHI;

- YMETh ONEPUPOBATH MOHITHIMU:
KOMIIJIEKCHOE YHCIIO, COTIPSKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apTYMEHT
KOMIIJIEKCHOTO YHcia, hopma 3arnucu
KOMILJIEKCHBIX YiCel (TreoMeTpruIecKas,
TPUTOHOMETpHUUECKas U anredpanyeckas);
YMETh IPOU3BOIUTH apU(MeTHUECKue
eiCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
[IPUBOIUTH TIPUMEPHI UCTIOTB30BAHUS
KOMIUIEKCHBIX YHCET;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
cpeaHee apupMeTUYECKOe, MEHaHa,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYeHUS,
pa3max, TUCIepCHsl, CTAaHJapTHOE
OTKJIOHEHUE JUIs OTIMCAHUS YUCIIOBBIX
TAaHHBIX; YMEHUE HCCIIEIOBATh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C
MPUMEHEHHEM Tpa@UIECKUX METOIO0B U
DIIEKTPOHHBIX CPEICTB; rpaduIecKu




MCCIIE/IOBAaTh COBMECTHBIC HAOIIOIEHUS C
[TOMOLIBIO AUAarpaMM pacceuBaHUs U
JINHEWHOMN PErpeccuu;

- YMETb HaXOJIUTh BEPOATHOCTU COOBITHI €
MCII0JIb30BaHUEM I'pa)UueCKUX METO/IOB;
[IPUMEHSATD Ul PEeLIeHUs 3a1a4 (OPMYJIbI
CIIOKCHMSI U YMHOXKEHUS BEPOSTHOCTEH,
(bopMy1y OIHOH BEpOATHOCTH, (opMyITy
bepHyH, KoOMOUHATOpHBIE (DAaKThI U
(bopMyJIBI; OLIEHUBATH BEPOSTHOCTH
[peaJIbHBIX COOBITHI; YMEHHE ONIEPUPOBATH
[OHATUSIMU: CITydaliHas BEJIMYUHA,
pacrpesielieHue BEPOATHOCTEN,
MaTEMaTHYECKOE OXKHUIaHNUE, TUCIIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YaiiHOU
BEIMYMHBI, QYHKIMM pacipeaesieHus U
[JIOTHOCTH PAaBHOMEPHOI0, TOKA3aTEIbHOIO
1 HOPMAJIBHOT'O PACIIPEIEICHU; yMEHUE
MCII0JIb30BaTh CBOMCTBA N3YUEHHBIX
pacrpeiesieHui s peleHus 3a1ay;
3HAaKOMCTBO C ITOHATUSAMU: 3aKOH OOJIbIINX
Y1 CeNl, METO/1bl BHIOOPOYHBIX MCCIIEI0OBAHUM;
YMEHHME IPUBOJUTDH IPUMEPHI IIPOSBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMETbh CBOOOITHO ONIEPUPOBATH OHATHIMMU:
TOYKa, MpsiMasi, MII0OCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUN yTOJ1, IBYIPAHHbBIN
YTOJI, TPEXTPAHHBIN YToJ1, IepeceKaronmecs,
[apaJuIeJIbHbIE U CKPEIIHUBAIOIINECS IPSIMBIE,
[apaJuIEIbHOCTD U NEPIIEHIUKYIIIPHOCTD
[IPSIMBIX U IIJIOCKOCTEH, IOl MEXKIY
[IPSIMBIMU, YTOJI MEKY IPSIMOU U
[JIOCKOCTBIO, YTOJl MEXY MIOCKOCTSAMU;
YMEHHE UCII0JIb30BaTh MPH PEIICHUH 3aa4
M3Yy4YEeHHbIE (PAKThI U TEOPEMBI
[IaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE
OIEpUPOBATH NOHATUSIMU: MHOTOTPaHHUK,
CEUEHNE MHOTOTPaHHUKA, PABUIIbHBIN
MHOTOTpaHHMK, TPU3Ma, THpamMuIa, purypa
1 TIOBEpXHOCTh BpallleHus], HUJIUHAP, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH,
CEUEHHUs KOHYyCa U HWINHIPA, apasuieIbHbIe
OCH UJIM OCHOBAHHIO, CEYEHHE 11apa,
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[JIOCKOCTB, Kacaromiasics cepbl, IINHApPA,
KOHYCa; YMEHHE CTPOUThH CEUEHUE
MHOTOTpaHHHKA, U300paXkaTh
MHOTOT'PaHHHUKH, (DUTYPBI U TIOBEPXHOCTH
BPALLCHUS, UX CEUEHMsI, B TOM YHUCIIE C
[IOMOILBIO AJIEKTPOHHBIX CPEICTB; YMEHUE
[IPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX
buryp, caMocTosITeIbHO (GOPMYIUPOBATH
OTIpe/IeIeHNUs N3ydaeMbIX (UTYp, BBIIBUTATh
UIIOTE3bI O CBOMCTBAX M IPU3HAKAX
reoMEeTpHUECKUX (PUTYpP, 00OCHOBHIBATH WIIH
OIIPOBEPraTh UX; YMEHHE IPOBOIUTH
Kiaccu(uKanuio GUryp 1o pa3auvyHbIM
[IPHU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE
ITOTIOJIHUTEIIbHBIE TIOCTPOCHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMHU:
ruiomanb Gurypsl, 00bem Gurypsl,
BEJIMYMHA yIa, PaCCTOSIHUE OT TOYKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKTY MPSMBIMH,
[paccTOsSIHUE MEXY MJIOCKOCTSAMH, IUIOIIA b
cdepbl, IUIOIAAb TOBEPXHOCTU TUPAMHU/IBL,
[IpU3MBbI, KOHYCa, LWIHHAPA, 00beM KyOa,
[PSMOYTOJIBHOTO Mapajulesenumnesna,
MUpPaMU/Ibl, IPU3MBI, LWIMHPA, KOHYCA,
[11apa; yMEHHE HAXOUTh OTHOILIEHHUE
00BEMOB MOAOOHBIX UTYD;

- YMETbh CBOOOTHO ONIEPUPOBATH MTOHATHIMMU:
IBMKEHUE, MAPATIJIEIbHBIN MTEPEHOC,
CUMMETpUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IpeoOpa3oBaHue Moaoous,
0100HbIE (PUTYpBI; YMEHUE Paclio3HaBaTh
paBHbIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B
[IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHE
MCII0JIb30BAaTh T€OMETPUYECKUE OTHOILIEHUS,
HAXOIUTh TE€OMETPUUICCKHIE BETTMUMHBI
(IMHa, yrou, IUIoMIalb, 00beM) IIpH
pEeIIeHNH 3a7a4 U3 JPYrux y4eOHbIX
[IPEIMETOB U U3 PeaIbHOM KU3HU;

- YMETh CBOOOJIHO ONEPUPOBAThH MOHATHAMU:
MPSMOYTOJIbHAsL CUCTEMa KOOPMHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOPA Ha YHCJIO, PA3JIOKEHHE BEKTOpa 110
0a3ucy, CKaJIsIpHOE MTPOU3BEICHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXKIY
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BEKTOPaMH; YMEHHE UCIIOIb30BATh
BEKTOPHBIN U KOOPJAWUHATHBIM METOJ JJIs
[peLICHUs TEOMETPUYECKUX 3a1a4 U 3a7a4
MPyTUX y4eOHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OIPEACIIUTEND MaTPULIBI, T€OMETPUYECKUM
CMBICJI OITPENETIUTENS;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALUH
Ha S13bIKE MATEMATUKH; COCTABIIATH
BBIPAKCHM S, YPABHEHHUsI, HEPABEHCTBA U UX
CUCTEMBI 110 YCJIIOBMIO 33]1a4H, UCCIIEI0BATh
[TOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM
armnapara anreopbl, HHTEpIPETUPOBATh
[10JIy4E€HHBIN PE3yJIbTAT; CTPOUTD
MaTEMaTUYECKUE MOJIEIH C ITIOMOLIBIO
rEOMETPUUYECKUX ITOHATUHN U BEJINYMH,
pemarh CBA3aHHbIE C HUMH IIPAKTUYECKUE
3a/1a4y; COCTABIIATh BEPOSITHOCTHYIO MOJIENb
11 MHTEPIIPETUPOBATH MOy YEHHBIN
[pe3yibTaT; pelaTh NPUKIAIHbIEC 3a0a4H
CpeICTBAMU MaTEMATUYECKOT0 aHAIU3a, B
TOM YHMCJIE COLIMAIIBHO-DKOHOMHYECKOTO U
(bU3MYECKOro XapakTepa;

- YMEHUE BBIOMpATh MOAXOASIIUI METO ISt
peLICHUs 3a1a4i; TIOHUMaHUE 3HAYUMOCTH
MaTEeMaTUKU B U3y4YE€HUHU IPUPOIHBIX U
0OLIECTBEHHBIX MTPOLIECCOB U SIBJICHUN;
YMEHHE PacliO3HaBaTh MPOSIBJICHUE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHUE
[IPUBOJIUTH IPUMEPBI MATEMATUYECKUX
OTKPBITUI POCCUNCKON U MUPOBOU
MaTEMaTHYECKON HayKH

OK 02 HUcnonb3oBath
COBPEMEHHBIE CPEICTBA
MOWCKa, aHaJIM3a 1
MHTEepPIpETAINN
H(bOpMalNH, U
H(pOpPMalOHHbIE
TEXHOJIOTUH JIS
BBIMOJIHEHUS 3a/1a4
podecCuoHaATbHON
eI TeTbHOCTH

B o0mactu LIEHHOCTH HAay4YHOI'O

[TO3HAHMSL:
-C(hOpMHPOBAHHOCTH
MHPOBO33pCHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAayKH W
00111eCTBEHHOM NPaKTUKH,
OCHOBAaHHOTO Ha JUAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO

CBOEr0 MECTa B IMOJHUKYJIbTYPHOM
MHpE;
- COBEpILICHCTBOBAHUE SI3IKOBOM U

UUTATEIbCKOM KaK|

-  yMeTb  ONEpUpOBaTb  MOHITHUSIMH:
paloHanbHas ~ (QYHKIMS, IOKa3aTellbHas
byHKIHS, CTEIEeHHAas byHKIMS,
morapudmuueckas byHKIHS,
TPUTOHOMETpUUYECKHE (YHKIIMU, OOpaTHbIC
(GyHKIMH;  yMEHHME  CTpPOUTh  Ipaduky
M3Y4EHHBIX byHKUHH, HCII0JIb30BATH

rpaduKd NP U3YYEHHUH MPOIECCOB U

3aBUCUMOCTEH, IIpU pEIICHUH 3a1ad U3
MpYyrux y4eOHBIX TPEIMETOB W 3a1ad H3
peabHOW JKU3HU; BBIpAXaTh (QopMynamu
3aBUCHUMOCTH MEXK]ly BETMUNHAMU;

IIOHATHUAMMN:

KYJIbTYpBI

YMCTb ONeprupoBaTh
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CpCaACTBa B321PIMOI[€I>1CTBPI51 MCIKAOY]
MIFOAbMHA U ITIO3HAHUA MHUPA,

- OCO3HAaHHE IICHHOCTH Hay4HOH
NICATCIIbHOCTH, TOTOBHOCTD]
OCYILECTBIATh  NPOCKTHYIO
MICCIIEIOBATEIILCKYIO JEATEIbHOCTD
MHIVMBUAYAJIBHO U B TPYIIIE.

OBJ'Ia,I[eHI/Ie YHUBCPCAJIIbHBIMH

i

yICOHBIMU 103HABATEIbHBIMH
IICHCTBUSAMMU:
B) paboTta ¢ HHpOpMAaIUECi:

BJIAACTb HAaBbIKAMH IIOJTYyYCHU

PIH(bOpMaI_II/II/I us3 HCTOYHHKOB
[PA3HbIX THIIOB,
OCYHICCTBJIATD

CUCTEMATHU3alluIO

CaMOCTOSATENEHO
IIOUCK,  aHAJM3,

7|
uHpOpMaIuy|

bopm

MHTEpIpETALIIO

pA3NUYHBIX ~ BUJIOB U
[Ipe/ICTaBICHMS;
- cO37aBaTb TEKCTbl B Pa3jIMYHbIX

(l)opMaTax C Y4YCTOM HAa3HAYCHUS

HbOopManuu u 1EJIEBOM
ay TUTOPUH, BbIOUpas]
ONTHMAJIbHYIO bopmy
[TpeICTaBICHNS U BU3YyaIU3aliy;

- OLIGHMBAaTh  JIOCTOBEPHOCTb,
NErMTUMHOCTh ~ MHQOpMAIUK, €€
COOTBETCTBUE IIPaBOBBIM u

MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCII0JIb30BaTh CpencTBa
MH(pOPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH
B pelIeHHH KOTHHTHUBHBIX,
[KOMMYHHWKAaTHUBHBIX nu
OpraHnu3alluOHHBIX 3a1a4 C
cOOTI0ICHHEM TpeOoBaHU
DPTOHOMMKH, TCXHUKH]
0C30IMacHOCTH, TUTUCHEL,

[pecypcocOepexeHus, MpPaBOBBIX H
PTUYECKHUX HOPM
H(OpPMAaIIMOHHON 0€30MaCHOCTH;

HOPM,

- BJIAJIETh HaBbIKaMU|
[pacrio3HaBaHUs u 3aIUTHI
nHpopManuy, HUHPOPMALIMOHHON

0€30MMaCHOCTH JTAYHOCTH

TOXIECTBO,
MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,

TOXACCTBCHHOC

CUCTCMA u

[PAaBHOCUJIBHOCTb YPaBHEHUW, HEPABEHCTB U

YpaBHEHUU HEPABEHCTB,
CHUCTEM, palMOHAJIbHBIE, HPPALMOHAIIBHBIE,

CTEIICHHBIE,
TPUTOHOMETPUYECKHUE

MoKa3aTesbHbIC,
norapuMuIecKue,
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI; YMETh
peliaTh ypaBHEHHsI, HEPaBEHCTBA M CHCTEMBI
C TIOMOIIBIO PA3IUYHBIX TPUEMOB; PEIIATH
c

YPaBHCHUA, HCPABCHCTBA W CHCTCMbI

[apaMeTpoM; IIPUMEHSATH ypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI

3amaq

JI1 pCIICHUA

MAaTEMATUYCCKUX u 3aJa4 n3

pa3IMYHBIX O00JacTel HAayKu M pealbHOW

PKU3HHU;
- YMETb CBOOO/HO ONEPUPOBATh MOHSITUSIMHU:
JTBIOKEHHE, napasuieabHbIA MIEPEHOC,

CUMMCTPUS Ha IIJIOCKOCTU U B IMIPOCTPAHCTBE,

[MOBOPOT, npeoOpa3oBaHue noaoous,
Mo00HBIC (UTYpPBI, YMETh pPAaCIO3HABATH
paBHbBIC ¥ TIOJJOOHBIC (DUTYPBI, B TOM YHCIIC B
[PUPOJIC, HCKYCCTBE, apXHUTEKType; YMETh
MCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOIICHUS,
BEJTMYNHBI

00BeMm)

HAaXOAUTb  I€OMETPHUYECKHE
(nmuHa,

[peIeHUN

yroj, IUIOIIA/lb,
3aad = U3 JAPYrux
MPEAMETOB U U3 PEATbHON KU3HU

pH
y4eOHBIX|
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OK 03 ITnanupoBats 1
[peaTM30BbIBATh
cOOCTBEHHOE
rpodeccuoHanbHOE U
ITMTYHOCTHOE Pa3BHUTHE,
[IPEIPUHIMATEIbCKYIO
eI TeIbHOCTD B
podeCCHOHATLHON
cdepe, UCTI0Ib30BaTh
3HAHUS 110 (PMHAHCOBOM
PaMOTHOCTH B
Pa3JINYHBIX KHU3HEHHBIX
CUTYyaIHsIX

B
HPAaBCTBCHHOI'O BOCIIUTAHU A

obnacTu JyXOBHO-,

-- c(hOpMHUPOBAHHOCTH|
HPaBCTBCHHOTI'O CO3HaHMHA,

PDTUYCCKOI'O ITIOBECACHMUA,

- CIOCOOHOCTh OLIEHUBATh
CUTYyalHIO U IIPUHUMATD
OCO3HAHHbIE peLeHus,
OPUEHTHPYSCh  HAa  MOpPAIbHO-

HPaBCTBCHHLIC HOPMbI U ICHHOCTH,
- OCO3HAHHUC JIMYHOI'O BKJIaJda B
[OCTPOCHHE
Oymyero;
OTBCTCTBCHHOC OTHOLIICHUEC K]

YCTOMYHBOIO

CBOMM POAUTENSAM U (WIIK) APYTUM
YIEHAM CEMbH, CO3/IaHUI0 CEMbU Ha|
OCHOBE

OCO3HAHHOI'0  MIPUHATUA

[leHHOCTE CEeMEWHON JKW3HU B

COOTBCTCTBUU C TpaauuusMy
HaponoB Poccuu;
OBnaneHue yYHUBEpPCaIbHBIMU

PETYJISITUBHBIMU JACHCTBUSAMU:

a) CaMOOpTraHU3aIHS:
CaMOCTOSATENIbHO OCYIIECTBIISTH
[103HABATEIbHYIO

JeSITeNIbHOCTb,
BBISIBJISITH HpO6HeMBI, CTaBUTh H
(hopmMynupoBaTh COOCTBEHHBIE

3aj1aun B o0pa3oBaTeNbHO]

NEeSITeTbHOCTH W JKU3HEHHBIX

CUTYyalHsX;

CaMOCTOSITEJIBHO ~ COCTaBIIATh

pewieHus  OpoOieMbl ¢
UMEIOLIUXCA ~ PECYPCOB,

BO3MOKHOCTEH U

[UIaH
y4eToM
COOCTBEHHBIX

[IPEATIOYTEHN;

J1aBaTh OILICHKY HOBBIM
CUTYaIUsAM;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U
[IPOSIBJICHUIO LIUPOKOM dpyAULUH B
[Pa3HBIX o0macTsax 3HAHUH,)
[TOCTOSIHHO MIOBBIILIATH CBOM
00pa3oBaTeNbHbIl U KYJIbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MPHEMBbI pedIieKCun

-  YMETb  ONEpUpOBaTb  IOHATHIMM:
palioHaIbHbIE, UPpaLMOHAJIbHBIE,
[10Ka3aTeIbHbIC, CTEIICHHBIE,
nmorapuMUUECKue,  TPUTOHOMETPHUYECKHE

YpPaBHEHUS U HEPABEHCTBA, UX CUCTEMBIL;
yMETb  OINEPUPOBATH

MOHATHSIMHU:
MHOTOTpaHHUK,
KyO, mapajuieienuresl, npu3Ma, MupaMmuia,

CCUCHUEC MHOTI'OI'paHHHKA,

(durypa v MOBEpXHOCTH BPAIICHHUSI, [IMITUHJIP,

map, cdepa, ¢burypsl
BPAILCHNUS, TTIOCKOCTh, Kacaromascsi cqepsl,

KOHYC, CeUYeHUs

[MIMHIIPA, KOHYyCa, IUIOMAAh MOBEPXHOCTH
MUPaMUJIbl, TPU3MBI, KOHYyCa, IIHJIHHIPA,
[UIOIAb cdepsl, 00BeEM KyOa,
[PSIMOYTOJIBHOTO napajuleseuIe/a,
MUPaMUJIbl, TPU3MBI, I[HIHHIPA, KOHYCA,

[1apa; yMeHUE M300pakaTb MHOTOTPaHHUKY]
1 IIOBEPXHOCTH BpaUICHUS, UX CEYEHUS OT|
PYKH, c
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB;

IIOMOIIBIO YCPTCIKHBIX]

YMCTb pacCiio3HaBaTb B

YMETh

CUMMETPHUIO
[IPOCTPAHCTBE; pacrio3HaBarh
[IpaBUJIbHbIE MHOTOTPAHHUKHY;
YMETb  OINEPUPOBATH

[MPAMOYITOJIbHasA CHUCTEMA

IIOHATUAMMU:
KOOpAUWHAT,
KOOpAWHATBl TOYKH, BEKTOP, KOOPAWHATLI

BCKTOpA, CKaJIApHOC IIPOU3BCACHUC, YIOJ]

MEXK Y BEKTOPOB,
MPOM3BEICHUE BEKTOpA HA YHCIIO; HAXOAUTh
bopmyn
KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE
MEKTy TBYMSI TOUKaMH

BEKTOpaMH, CyMMa

C INOMOIIBIO HU3YYCHHBIX
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Ui OIICHKW CUTYyalllH, BHIOOpA

BEPHOTO PEILICHUS;

YMCTb OLCHUBATH PHUCKHU U

CBOCBPCMCHHO IMPUHHUMATH|

[PEIICHUS 110 X CHUKCHUIO,

B) SMOLIMOHAJILHBIN UHTEJUIEKT,
[IpeIoIararoIui
C(POPMHUPOBAHHOCTB:!

BHYTpPEHHEH MOTHBAIUH,
BKJIIOYAIOLIENH  CTPEMIICHHE K

NOCTWDKCHUIO LIEJIM M yCHexy,
ONTUMU3M, WHULIAATUBHOCTb,
YMEHUE JEUCTBOBATb, MCXOAA U3

CBOHX BO3MO)KHOCTCI71;

- AMIIATHUH, BKJIIOYAOLIEH

CIIOCOOHOCTh [IOHUMATh

OMOLMOHAIBHOE COCTOSIHUE|

NpyruX, y4YUTBIBaTH €r0  IpH

OCYIIECTBICHUM KOMMYHUKAIIUH,

CIIOCOOHOCTh K COYYBCTBUIO |

COIEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB,

BKJIIOYAIOIIUX CIIOCOOHOCTb

BHICTPANBATh OTHOILICHUS C

NPYTUMH  JTIOABMH, 3a00TUTHCH,

[POSBIIATh MHTEPEC M pa3peliarh

KOH(DJIMKTBI
OK 04 OpdexTuBHO  [FOTOBHOCTH K  CaMOpPa3BUTHIO,-  YMEThb  ONEpUPOBATh  TOHATUSMU:
B3aMMOJICHICTBOBATh U  |CAMOCTOSITEILHOCTH U[CITy4aifHbIi ONBIT M cilydaiiHoe coObITHE,
paboTaTh B KOJUIEKTUBE [CAMOOIIPEIEIIEHUIO; BEPOSITHOCTh CIYYalHOTO COOBITHS; YMETH
1 KOMaH/Ie -OBJIaJICHUE HaBbIKAMU  y4eOHO-BBIUUCIIATH BEPOSTHOCTH C MCIIOJIb30BaHHEM

MCCIIeIOBATENLCKOM, MPOEKTHON HrpaduyecKux METO/IOB; IPUMEHSTh

COLIMAJIBHON JEATEIbHOCTH; (GopMyJIbI  CIOKEHUS U YMHOXCHWUS]

Onanenue YHHUBEPCAITLHBIMU[BEPOSITHOCTEH, KOMOHWHATOpHBIE (DaKThl U]

KOMMYHUKATHBHBIMH JIEHCTBUSMU: [(DOPMYJIBI TIPH pEIIEHUH 3aad; OIEHHBATH

0) coBMeCTHas €S TeIbHOCTb: BEPOSATHOCTH peasbHbIX COOBITHI;

- TOHMMaTh M  HCIHOJb30BATH3HAKOMCTBO CO CIIyYailHBIMH BEIMYHMHAMU;

perMyllecTBa  KOMAaHJHOM  MyMEHUE NPUBOAUTH NPUMEPHI MPOSBICHUS

MHIUBUAYaTHHON paOOTHI;
- [PUHUMATHh LEJIHM COBMECTHOM
NEeATeIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHHUPOBATh JCHCTBUSA IO €€
ITOCTH)KEHHMIO:  COCTaBIIATh  IUIAH
NEWCTBUN, paclpeleNiaiTh PO C

MHEHUHN

3aKOHa OOJBIIMX YHCEN B TNPHUPOJIHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMeTb CBOOOJHO ONEPUPOBATh MOHITUSIMHU:
CTCIICHb C LENBIM ITOKa3aTeleM, KOPEHH)

YUCTOM YYaCTHHUKOB]

HATypaJbHON CTETeHH, CTETEHb c
pallOHAJIbHBIM [IOKa3aTejeM, CTENeHb ¢
IEICTBUTENIBHBIM (BEILIECTBEHHBIM)
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00CyX/1aTh pe3yJIbTaThl

COBMECTHOI paboThI;
- KOOPJIWHUPOBATH M BBIMOJHSATH
paboTy B YCIOBHSX pPEaBHOTO,
BUPTYaJIBHOTO
KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

OCYHICCTBJIATH

51

ITO3UTHUBHOC

CTpaTerMYecKoe  TMOBEJICHUE B
[PA3TUYHBIX CUTYAIUSX, MPOSBIISTH
TBOPUYECTBO U BOOOpaKeHUE, OBITH
MHUITUATHBHBIM.

OBnaneHue yYHHUBEpCaIbHBIMU
PETYJISITUBHBIMU ACHCTBUSAMU:

) IpUHSATHE ce0s U IPYTHX JIIOICH:
- IPUHUMATh MOTHUBBI U APTyMEHTBHI
IpyTUX — JHOJAEH

[pE3yJIbTAaTOB AEATEIbHOCTH;

Opyd  aHAIU3E
- [IPU3HABaTh CBOE IPAaBO U IIPABO
NPYTUX JIIO/IEN Ha OLIMOKHY;

CIIOCOOHOCTH

Pa3BHUBAThb
[IOHUMATb MHUP C MMO3ULHUU OPYToro
UCJIIOBCKA

rokaszareneM, JiorapuMm duWcCia, CHUHYC,
KOCUHYC U TAaHT'€HC IPOM3BOJIBHOTO YHCJIA;

- YMeTbh CBOOOJIHO ONEPUPOBATH MOHITUSMHU:

rpaduk  QyHKIuM, oOpaTHas  (QYHKIHA,
KOMITO3MIUS (QYHKUUH, THHEHHAs QyHKIus,
KBaJpaTU4HAS byHKIH, CTENeHHas]
byHKIHS C LEITBIM MIOKa3aTeleM,
TPUTOHOMETpUYECKUEe (YHKIUH, OOpaTHBIC
TPUTOHOMETPHUUYECKHE ¢byHKIHY,
[OKa3aTelbHas U norapugpmuyeckasy
(byHKIMH;  yMETb  CTPOMTH  TpaduKy
(GyHKUMH,  BBIIOJHATH  IpeoOpa3oBaHus]

rpadukoB QyHKUINIH;

- YMETh HCIIOJIb30BaTh TI'paduKu (PYHKIUH
IUIT M3YyYeHUs] TPOIIECCOB U 3aBUCUMOCTEH
pU PEUICHUU 33Ja4 W3 JPYTUX Y4eOHBIX
MPEIMETOB M U3 PeabHON YKU3HU; BBIPAXKATH
dopMysiaMu MEX1Y)|
BEITMYMHAMU;

3aBHCHUMOCTH

CBOOOJHO  OIEPUPOBATH  IMOHITHUSMHU:
GyHKUIUH, HIEPHOTMYHOCTH|
OrPaHUYCHHOCTh  (DYHKIIHH,
(GYHKIUH,  IKCTpeMyM|

N HaMMCHBIICC

YETHOCTh
byHKIUY,
MOHOTOHHOCTb
¢dbyHKkuMM, HauboJblee
3HAa4YeHUsl (YHKLIHUU HA MPOMEXYTKE; YMETh
MIPOBOJIUTH UCCIIEAOBaHNE (DYHKITNH;

- YMETh HCIIOJIb30BaTh CBOWCTBA U TpaduKy|
byHKIMIA
HEPaBEHCTB

TS YpaBHEHUH,

n

peuIeHus
3a1a4 ¢
M300paxkaTh Ha KOOPJMHATHON IIJIOCKOCTH

YpaBHEHUH,

napaMmeTpamu;

MHOXXCCTBa
HCPAaBCHCTB U UX CUCTCM

pelLIeHui

OK 05 OcymiecTBisTh
VCTHYIO M THCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy1apCTBEHHOM
s1361Ke Poccuiickoi
Denepanuu ¢ yueTom
0CcOOEHHOCTEH
COIIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B
BOCIIUTAHUS:

oOiactu 3CTETHUECKOTO

ACTETUYECKOE OTHOIIEHHE K
MUpY, BKJIIOYash 3CTETUKY ObITa,
Hay4HOI'O

n TCXHHUYCCKOI'O

Tpyaa
00IIIECTBEHHBIX OTHOIICHUI;
CIIOCOOHOCTh ~ BOCHPHHUMATH

TBOPYCCTBA, CriopTra, Hu

pa3IMyHble  BHUJBI  HCKYCCTBA,
TPAIUIIId U TBOPYECTBO CBOETO H
IPYTUX HapoJIOB, OLIYIIATh,

YMOIIMOHAIBHOE BO3JICUCTBHUE

- YMETh OIEPUPOBATH MOHSATHSIMH: CpPEIHEE
apuQMeTHUecKoe, MeauaHa, HauOoJblee U
HaMMEHBIIIEe 3HAYCHUS, pa3Max, JUCIICPCHS,
CTaHAApPTHOE OTKJIOHEHHE YHCIIOBOTO|
Habopa; yYMEHHE
MHTEPIPETHPOBATH
[PE/ICTaBICHHYIO

rpadukax,

U3BJICKATb,
uH(pOpMaIIHIO,
Ta0IMIIAX,
OTpaKaroIIyIo|
CBOIWCTBA PEANbHBIX TPOIECCOB M SIBICHHIA;

B Haj

JinarpaMmmax,

[PECTaBIsATh HHPOPMAUIO C OMOIIBIO

TaOJIHIL u Juarpamu; HCCIIEN0BAaTh,

CTATUCTHYCCKHEC JOaHHBIC, B TOM YHCIIC (|

MCKYCCTBA,

IMPUMCHCHUCM rpa(bnqecxnx METOA0B U
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- Y6C)KIICHHOCTB B 3BHAYUMOCTHU OJI4
o011ecTBa
MHPOBOIQ

VTMYHOCTH n

OTCYCCTBCHHOI'O u
MCKYCCTBa, OTHHUYCCKUX

KYJIbTYPHBIX TpaauLun u
HapOHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPaXCHHIO B
[Pa3HbIX BUJAX UCKYCCTBa,
CTpEMJICHHE TPOSIBIISATH KadeCTBA
TBOPUYECKOMN JTUYHOCTH;

OBnaneHue YHUBEpPCaIbHBIMU
KOMMYHUKATUBHBIMH JICHCTBHSIMHU:
a) oOIIcHuE:!

- OCYIIECTBISITh KOMMYHUKAIIUU BO
Bcex cepax KU3HU;

paciio3HaBaTb

HeBepOaIbHBIC

cpelncTtBa  OOIICHUS, TOHUMATH

BHAYCHHC couaJIbHbIX  3HAKOB,

[paCIiO3HaBaTb MMPEATTIOCHIIKH

KOH(JINKTHBIX CUTyaluin i1
CMSIr4aTh KOH(IUKTHI;

- Pa3BCPHYTO U JIOTUYHO H3JIAraTh|

PIIEKTPOHHBIX CPEACTB;

YMCTh OINCPpHUPOBATH IOHATUAMU: TOUKA,

rpsiMasi, IIJIOCKOCTb, IIPOCTPAHCTBO,

NIByTpaHHBIH ~ Yroj,  CKpEIIMBAIOIINECS
[psIMbIE, NapauieaTbHOCTh

[ePICHIUKYISIPHOCTD MPSIMBIX
[JIOCKOCTEH, yroill MeXIy MpsIMBbIMU, YIOJI

MEXKTy IPSIMON U TJIOCKOCTBIO, YTOJI MEXKY)|

i
H

[JIOCKOCTAMHU, PaCCTOAHUC OT TOYKHU [0
[JIOCKOCTH, pPaCCTOAHHUEC MCKAY IPAMBIMU,
PaCCTOAHHUEC MCIKIY IIIIOCKOCTAMMU;

- YMCTb HCIIOJIb30BAaTh IPH PCUICHHUU 3aj1aY
M3YYCHHBIC (l)aKTBI u TCOPCMBbI
[IaHUMCETPpHUU, YMCHHUC OLICHUBATL PA3MCEPDI

00BHEKTOB OKpYZKaroumero Mmmupa

CBOIO TOUKY 3peHus C
MICII0JI30BAHUEM SI3BIKOBBIX|
CPEICTB
OK 06 ITposiBnsTh - OCO3HaHME  OOy4YarolIMMUCS YMETh ONEPUPOBATH MOHATUAMU:
Cpa’k 1aHCKO- [POCCUICKOMN IPaKJaHCKOU[IPSMOYTOJIbHAS CUCTEMA KOOPAMHAT,
[aTPUOTHYECKYIO MICHTUYHOCTH; KOOpJMHATHI TOUKHU, BEKTOP, KOOPAUHATHI
[TO3ULHIO, - I[ICJICHANPABIEHHOE  Pa3BUTHUEBEKTOPA, CKAISPHOE MPOU3BEACHUE, YTOJI
NIEMOHCTPUPOBATh BHYTPEHHEH MMO3ULINN JINYHOCTH HAMEX1y BEKTOPaMHU, CYMMa BEKTOPOB,

0CO3HAHHOE ITOBEICHHE
HAa OCHOBE
TPaTUITIOHHBIX
00IIEUeI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHH3ALUU
MEKHAIIMOHAIBLHBIX U
MEKPEIUTNO3HBIX
OTHOIIICHUH,
[MPUMEHSTHh CTaHIAPTHI
QHTUKOPPYIIIIMOHHOTO
[MOBEJICHUS

OCHOBE  J1yXOBHO-HPaBCTBEHHBIX
[IECHHOCTEN HapoaoB Poccuiickon
denepanuy,  UCTOPUYECKUX U
HAI[MOHAJbHO-KYJIbTYPHBIX

Tpaguui, dbopMupoBaHue

CUCTEMBI 3HAYUMBIX II€HHOCTHOA

CMBICIIOBBIX YCTaHOBOK,
AQHTHKOPPYIIIUOHHOTO
MUPOBO33PEHHUsS, TMPABOCO3HAHMUS,
DKOJIOTHYECKOI KYJbTYPBIL,
CIIOCOOHOCTH CTaBUThb LEIA WU
CTpOI/ITI) JKN3HCHHBIC ITJIaHBI,

B qacTH TPaXKIaHCKOTO
BOCIITUTAHU .

- OCO3HAaHHUE CBOHX|

[MPOM3BEICHNUE BEKTOPA HA YNCIIO; HAXOAUTh
C TIOMOIIIBbIO H3YyUYEHHBIX (GOpMYIT
KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE
MEK]Ty ABYMS TOUKAMU;

-yMEeTh BBIOMPATh TIOAXOISIINNA U3yUYEeHHBIN
METO/ JUUISl PEIICHUS 3a7ja41, PAClIO3HABATh
MaTeMaThuueckue (hakThl 1 MaTeMaTHIEeCKHE
MOJIETIH B IIPUPOTHBIX U OOIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHHUE PUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUI

[POCCUIICKOM 1 MUPOBOW MaTeMaTHYECKOU
HayKH.
-  yMeTh  ONEpHUpPOBaTH  IOHATUSIMH:

CIIly4JailHBI ONBIT M Cilyd4ailHoe coObITHE,

BCPOSATHOCTDH CJ'Iy‘-I&fIHOl" (O) CO6LITI/I$I; YMCTH
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KOHCTUTYLIMOHHBIX npas u
00513aHHOCTEH, yBa)KEHHE 3aKOHA U
[IpaBOIIOPSIIKA;

- MIPUHSITHE TPaIUIIMOHHBIX]
HAI[MOHAJIbHBIX,
00111eueI0BEYECKUX
CYMaHUCTUYECKIX 171

JICMOKPATUYCCKUX HeHHOCTeﬁ;

- T'OTOBHOCTB IMPOTHUBOCTOATH)
1/1COJIOTHH IKCTPEMHU3Ma,
HaIOHATN3MAa, KkceHodobuwu,

NINCKPUMHUHALIUKA 110 COLMUAJIbHBIM,
[PCIIUTUO3HbIM, paCOBLIM,
HAITMOHAJIbHBIM IIPU3HAKAM;

FOTOBHOCTb BECTU COBMCCTHYIO

JICATCIIBHOCTD HHTCPECCAX

B
o01ecTna,
y‘-IaCTBOBaTB B CaMOYHpaBJIeHI/II/I B

pa)/1aHCKOI0

0011e00pa3oBaTeIHLHON

OpraHu3anvn u JCTCKO-
FOHOHICCKUX OpraHu3alusiaX;

- YMCHHC B3aHMOHeﬁCTBOBaTL C
COLIMaJIbHBIMH HHCTUTYyTaMU

COOTBCTCTBHHU C HX (I)YHKI_II/ISIMI/I b4l

B

Ha3HAYCHHUEM;
- TOTOBHOCTh K T'yYMaHUTapHOH U
BOJIOHTEPCKOM 1€ TEIbHOCTH;
[aTPUOTHUECKOIO BOCIIMTAHUSA:

- c()OPMHPOBAHHOCTH POCCHUICKOH
IpaX1aHCKON UJECHTUYHOCTH,)
[IaTPUOTU3MA, YBaXEHUS K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTH
repen PonuHou, ropaocT 3a CBOU
Kpai, cBOr0 PonnHy, CBON S3BIK H

KYyJIbTYpYy, MPOILIOE W HACTOSAIIEE

MHOT'OHAIIMOHATIEHOTO Hapoa|
Poccuu;

- IICHHOCTHOC OTHOIICHHE K|
roCy1apCTBEHHBIM CHMBOJIaM,

MCTOPUYECKOMY U IPUPOIHOMY
HACJIEIUIO, NaMATHUKaM,

TpamgumusiM  HapojgoB  Poccum,
nocTikeHnsiM  Poccum B Hayke,

MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U
TPYZe;

BBIUUCIISAT BEPOSTHOCTH C HMCIIOJIb30BAaHHEM
rpaduuecKux
(bopmybI

BEPOSTHOCTEH, KOMOMHATOpHBIE (AKTHI U

MCTOHO0B, IMPUMCHSATH

CIOKEHHUS M YMHOXEHMUS]
(dbopMyJIbl NPU pEIICHUH 3a]ad; OLICHUBATh
BEPOATHOCTH pealIbHbIX
3HAKOMCTBO CO CIy4YallHBIMHU BeIHMYHMHAMU;

YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS

COOBITHI;

3aKOHa OOJBIIMX YHUCEN B HIPUPOJIHBIX U
0OIIECTBEHHBIX SBJICHUSAX
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- uaeiiHas yOeXKI€HHOCTb,
FOTOBHOCTH K CIIY)KCHHIO U 3aIIUTE
OtedecTBa, OTBETCTBCHHOCTH 34
ero cyan0y;

OCBOCHHBIC oOydJaronmMucs
MEXKITPEIMETHBIC TTOHSTHUS u
YHUBEpCaIbHbIC y4eOHBIE
eliCTBUS (perynsTHBHBIC,
[T03HABATCIIbHBIC,
KOMMYHHUKaTUBHBIE);

- CIIOCOOHOCTh MX HKCIIOJIb30BaHUS
B II03HABATCIILHOM M COIIMAIBLHOM
[paKTUKE,
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO
144 OCYILECTBIICHUIO y4eOHOU
OpraHu3aluy|
C

T'OTOBHOCTBb K

e TeIbHOCTH,
y4e0HOTO  COTPYAHHYECTBA
e 1arOor ut9cCKuMmn pa6OTHI/IKaMI/I H
CBCPCTHUKAaMHU, K

y4acTUIO B

[TOCTPOCHUH WHIUBU Ty AIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
ICCIe10BaTENIbCKOM, MPOEKTHON 1

COLIMAJIbHOM JAeSITEeIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHUIO
OKPYKaIOIIEH Cpebl,
[pECypCOoCOEPEKEHHUIO,
[IPUMEHSITh 3HAHUSI 00
M3MEHEHUU KIUMaTa,
[TPUHIIUITBI
OepeKINBOTO
[TPOM3BOJICTBA,

b hekTUBHO
eliCTBOBATh B
UpE3BBIYANHBIX
CUTYaIUsIX

- He IpUHMMATh  JIEWCTBUA,
[IPUHOCSAIINE BpEA OKpPYXKarolen
cpene;
yMETh MIPOrHO3UPOBATH|
HEOIaronpusATHbIE 3KOJIOTMYECKHE
[TOCJIEACTBUS  IPEIITPUHUMAEMBbIX
NICHCTBUM, IPEAOTBPALLATD UX;
- pacIIMpUThH OMNBIT AEATEIbHOCTH
PKOJIOTMUYECKOI HalpaBIeHHOCTH;
- paspabarbiBaTh IUJIaH pEHICHUS
c aHaJIn3a|

poGsIeMbI y4eTOM

MMCIOIITUXCS MaTCpHalIbHbBIX H
HeMaTepualbHbIX PECYPCOB;

- OCYILECTBIISATh
[IeJICHATPaBICHHBIN MTOUCK]
[epeHoca CpelcTB U CIOCOOOB
neiicTBUST B TPO(ECCHOHATBHYIO
cpeny;

- YMCTb IICPCHOCUTHL 3HAHUA B
[IO3HABATCIIbHYIO U NPAKTHYCCKYIO

o0acTu KU3HECACATCIIBHOCTH,

- YMETh ONEPUPOBATH NOHATUAMHU: QYHKIUS,

dbyHKIHS,
epBooOpaszHas, OIpeAeTIeHHBIH HWHTErpal;

HEIpepbIBHAS IIPOU3BOHAS,

YMETb HaXOJUTh IIPOU3BOIHBIE
DIIEMEHTaPHBIX (byHKUINH, UCTIONb3YS
CIpaBOYHbIE MaTepuajbl; MCCIEI0BATh B
npocTedmMx — ciydasx — (QyHKIuUM ~— Ha

MOHOTOHHOCTb, HAaXOJIUTh HauOOJbIINE U
HAaUMEHBIINE 3HAUYCHUS (QYHKIUM; CTPOUTH
rpadvKi MHOTOWIEHOB C HCIOJIb30BaHUEM]
anmapara ~ MaTeMaTHYeCKOro  aHau3a;
[PUMEHSTh TPOU3BOJHYIO TIpU pELIEHUY
3aJa4 Ha JBWXKEHHUE, peuarbh IPaKTUKO-
OpPUEHTHPOBAaHHBIE 331a4l HA HAUOOJIBIINE U
HAaUMEHBIIME 3HAYEHUs, Ha HaXO0XKJICHUE
[TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUPOBATh MOHATUSIMHU: TBUKECHHE
nofo0HbIE  (QUTYpH B
UCIIOJIb30BaTh OTHOILIEHUE

00BEMOB

B TMPOCTPAHCTRE,
MPOCTPAHCTBE;
[Iomanaei

MOBEPXHOCTEH U

M0J00HBIX (PUTYD MPH pPELICHUH 3a7ay;
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- I[peajaraTb HOBBIE TMPOEKTBbL- YMETb  BBIYUCIATH  T'€OMETPUYECKHE]
OIICHUBATh WJEH C  TO3WUIUHUBEINYMHBI (JJIMHA, YTOJI, IUIOMAh, 00BEM,
HOBU3HBI, OPUTHMHAIBHOCTU,[ILJIOMIAb MOBEPXHOCTH), HCIIOJIB3YS]
[MPaKTUYECKON 3HAYMMOCTH; M3YYCHHBIE (POPMYJIIBI U METOIBI

- J1aBaTh OLIEHKY HOBBIM|
CATYaIAsIM, BHOCUTh KOPPEKTHUBHI B
eI TEIIbHOCTb, OLICHUBATh

COOTBECTCTBHEC PE3YJILTATOB LICIIAM

JInunocTtHbie 3 PIIB no cnenuaJbHOCTH

JIP 1. Oco3naromuii cedst rpakIaHMHOM U 3aIlIMTHUKOM BEJTMKON CTPaHBI.

JIP 4. [IposiBAstOIMiA U AEMOHCTPUPYIOUIUI YBaXKEHHUE K JIFOASAM TpyZAa, OCO3HAIOIIMI LIEeHHOCTh
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMHPOBAHWUIO B CETEBOM cpene JMYHOCTHO U
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIP 7. Oco3Haromuii MpUOPUTETHYIO IEHHOCTh TUYHOCTH Y€JI0BEKa; yBaXKAIOIINNA COOCTBEHHYIO U
YY)y YHUKAIBHOCTb B PA3IMYHBIX CUTYyalUsIX, BO BCceX (hOopMax v BUIIAX JIEATEIbHOCTH.

JIP 10. 3aboTsmuiicsi 0 3aIUTe OKPY>KArOIIeH cpeibl, COOCTBEHHOW U 4Uy>XOW O€30MacHOCTH, B

TOM YHCIIe TU(POBOH.
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2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUILIMHBI/ITPEIMETA

2.1. O0beM yueOHOI M CUMIIMHBI/TIPeIMeTa U BUABI Y4eOHOil padoThl

Bup yueOHoii padoTbl

O0BeM yacoB

Bcero 340
Camocmoamenvnasa paboma -
[Bo ¢é3aumodeiicmeuu ¢ npenooasamenem 330
B TOM 4ucJie:

Bcero yueOHBIX 3aHITHN 330
TeopeTudeckoe o0ydeHue 244
nabopaTOpHBIE U IPAKTUICCKUE 3aHATHUS 86

Kouncynpranuu 4

[IpomexyTouHas arTecTauus 6 popme

oughepenyuposannozo 3auema, IK3amena 6
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2.2. IlpumepHbIil TeMATHYECKHI IVIAH U cO/iep:KaHue y4eOHOH JUCHUILVINHBI/MPeaMeTa «MaTeMaTuKay

®opmupyembl | Dopmupyem
Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U NPodeccuoHaIbLHO-
HaumeHoBaHue pa3iesioB u . O0beM | e IHYHOCTHBIE ble
OPHEHTHPOBAaHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHATHS, MPUKJIATHOI
TeM MOIYJTh (H - HaJII/l‘ll/II/l) qacoB pe3yJabTaThbl KOMIIETCHIIN
yae tip PIIB u
1 2 3 4 5
OcHoBHoOE coepxaHue
Paznen 1. IloBTopenme 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanne yaeOHOT0 MaTepuaa JIP1, JIP4,
Llens u 3ama4u | ba3oBble 3HAHMSA W YMEHUS 10 MaTeMaTHKe B HPO(PECCHOHATLHOW U B JIP7, JIP10
MaTeMaTHKHU IIPU | TTIOBCEHEBHOM JCATEIHHOCTH.
OCBOCHHH CIICLIUANBHOCTH | KOMOMHHPOBAHHOE 3aHATHE 2 OK-01, OK-
Tema 1.2 Copepxanne yaeOHOTO MaTepuaa 02, OK-03,
Uucna wu  BbluucieHus. | JleficTBus Hajg MHOJIOKUTEIbHBIMU u OTPULATEIIbHBIMU YHCIIaMHU, OK-04, OK-
Bripaxenus U | OOBIKHOBEHHBIMU U ICCATUYHBIMU APOOSIMH. 05, OK-06,
npeoOpazoBaHus JleiicTBus co cTeneHsaMu, GOpMYJIbl COKPAIIEHHOTO YMHOYKEHHUS. 2 OK-07
KoMOuHMpoBaHHOE 3aHATHE
Tema 1.3. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
['eoMeTpus Ha TIJIOCKOCTH | MPUKJIATHOTO MOIYJIS)
Buap! miiockux GuUryp v X mI0mMas.
[IpakTHKO-OpHUEHTUPOBAHHBIE 337a4l B KypCce TEOMETPHUH Ha TUIOCKOCTH 2

Hpakmuqecme 3aramue
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Tema 1.4

HpOLIGHTHLIe BbIYUCICHUA

Conepxkanue y4eOHOro MaTepHraia

[IpocTeie IPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhraucaeHUS. CIOXKHBIC TPOIICHTHI

IIpaxmuueckoe 3anamue 4
Tema 1.5 Copepxanne yaeOHOT0 MaTepuana
YpaBHenus v HepaBeHCTBa | JIuHelHbIe, KBaJIpaTHbIE, TPOOHO-TMHEHHbIC YPAaBHEHHS U HEPABEHCTBA
IIpaxmuueckoe 3anamue 2
Tema 1.6 Copepxanne yaeOHOT0 MaTepuaa
Cucrembl  ypaBHeHu#l M | CriocoObl pElICHUsT CUCTEM JIMHEWHBIX ypaBHeHuWil. [loHstus: matpuna 2x2 u
HEPaBEHCTB 3x3, ompenenutens Marpuipl. Mertonx [aycca. Cuctembl HETMHEHHBIX 6
ypaBHeHu. CHCTeMbI HEPABEHCTB
KomOunupoBanHoe 3aHsTHE
Tema 1.7 Coneprxanue yueOHOro MaTepuaa
BxoaHoi1 KOHTpOIIb Boruncnenus u npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBa. | eomeTpus Ha
IJI0CKOCTH 2
KonTponbHas pabota
Paznen 2 Ilpsmble wu 20 JIP1, JIP4,
MJI0CKOCTH B JIP7, JIP10
NPOCTPAHCTBE OK-01, OK-
Tema 2.1. Copep:xanne yueOHOTO MaTepuana 03, OK-04,
OCHOBHBIE nousAtud | [Ipenmer crepeomerpuu. OCHOBHBIE TOHSATHS (TOYKA, MpsSMas, TUIOCKOCTb, OK-07
CTEepEOMETPUH. npocTpancTBo). OCHOBHBIE aKCHOMBI — cTepeomerpuu. llepecekaromuecs, 2
PacnionokeHue mpsMbIX M | mapajuielbHble H  CKpeluBaromuecss mpsmbie. [Ipu3Hak U CBOMCTBO
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IJIOCKOCTEH CKPEIIMBAOIINXCS MPSMbIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPBHI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. Coneprxkanue yu4eOHOT0 MaTepurasia

[TapamienbHOCTh TPSIMBIX,

OpsIMOM M IUIOCKOCTH,

[Tapamnensubie mpsiMass U 1iockocTh. Ompexaenenue. Ilpusnak. CoiicTBa (C

nokaszarenbcTBoM). [lapamtensHble  1iockoct.  Ompepenenue.  IlpusHak.

IJIOCKOCTEH CoiicTBa (¢ moka3arensCTBOM). TeTpasap u ero sneMeHTsl. [lapannenenunen u
ero onemeHThl. CBOWCTBAa NPOTUBOMOJOXKHBIX TpaHe W  JUaroHasieu
napaenenunena. [locrpoenne ceuenunii. Pemenue 3amay.

KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.3. Copep:xanue yueOHOro MaTepuana
[lepnieH UKy pHOCTH [Tepnennukynspasie npsimbie. [lapamienbHple TpsMbIe, MEPHIEHIUKYISPHBIE K

IPSIMBIX, IPAMOMN U

IIIOCKOCTH, TNIOCKOCTEH

IJIOCKOCTH.  IIpu3HaK  NEpHNeHAMKYJISPHOCTH  HPSAMOM M IIIOCKOCTH.
JoxkazarenscTtBo.  Ilepnenaukynssp w  HakinoHHas.  llepnenaukyinspHbie
m10cKkocTy. [Ipu3HaK nepneHIuKyIsspHOCTH IIOCKOCTEN. Jl0Ka3aTenbCTBo.

Paccrosnus B MMPOCTPAHCTBE

KomOunupoBanHoe 3aHsaTHE

Tema 2.4. Coneprxanue yueOHOro MaTepuasa
Teopema 0 TpeX | Teopema o Tpex mepneHIuKysapax. JlokazarenbCcTBO. YToa MexAy NpsMOd U
NEePHEHANKYISIPAX IIJIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMU

KomOunupoBanHoe 3aHiTHE
Tema 2.5. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue
[TapannenbHele, NMPUKJIATHOTO MOYJIAA)
NEPIIECHIUKYJIAPHBIE, Axcuomel crepeomerpun. [lepneHAMKYISpPHOCTH MNPSAMOM UM IIOCKOCTH,
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CKPCIIUBAIOIIHUECS IPAMBIC

napajjieJIbHOCTb ABYX MIpsAMBIX, NEPHNCHAUKYJIAPHBIX IIJIOCKOCTH,

MEPIIEHANKYJISPHOCTD INIOCKOCTEMN

Hpakmuqecme 3aramue

Tema 2.6.

Pewenne 3anau. IIpsmelie u

Copepxanue yueOHOro MaTepuana

Pacnionosxenue npsMbIX U IJIOCKOCTEW B IpOCTpaHCTBE. [lepneHuKyIsapHOCTb U

IJIOCKOCTH B | MapauieIbHOCTh NMPSAMBIX U ITockocTel. CKpeluBaronmecs npsmbie
MIPOCTPAHCTBE KonTponbnas pabota 2
Paznen 3. Koopaunatsl u 16
BEKTOPBI
Tema 3.1 Copep:xanue yueOHOro MaTepuana JIP1, JIP4,
OK-02, OK-
JlexapToBBbl KOOPAMHATHI B | J[eKapTOBBI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiiinue 3aqaun B KOOPANHATAX. JIP7, JIP10 03. OK-04
npocrpaHcTse. Paccrosuue | PaccrosiHre MexX Ty IBYMs TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 ;)K 07 ,
MEXIy JByMs TO4YKamH. | KoMOMHUPOBAaHHOE 3aHSTHE
Koopnunatel  cepeanHsl
oTpe3Ka
Tema 3.2 Coneprxanne ydeOHOTO MaTeprana
Bekropsl B mpocTpancTse. | BekTopsl B mpocTpaHcTBe. CloK€HHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
Yrom Mexay BeKTOpamu. | BeKTopa Ha uyucio. Komriutanapuele BekTOpbl. CKajlsipHOE TPOU3BEICHHE
CkansgpHoe NpOM3BEJEHHE | BEKTOPOB. Pa3nokeHHe BeKTOpa 1O TpeM HEKOMIUTAHAPHBIM BEKTOPAM.
BEKTOPOB KoopanHaTsl BEKTOpa, CKAISIPHOE TIPOM3BEICHUE BEKTOPOB B KOOPIUHATAX, YTOI 6

MEXIYy BEKTOpPaMH, YroJd MEXKAy IMpsSMOM M IUIOCKOCTBIO, YIOJd MEXKIY
IJIOCKOCTSIMU. Y PaBHEHUE IUIOCKOCTH. ['€OMETpUUYECKHI CMBICI ONPEAEIUTENS

2x2
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KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3
IIpakTuko-

OpPHUCHTHUPOBAHHBLIC 3aaa4yun

IIpodeccuonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (conpep:kanue

NMPUKJIAJTHOTO MOYJIfA)

KoopaunatHass miockocTb. BeruucieHue pacCcTOSHMN MW IUIONMIQAeH Ha

Ha KOOPJMHATHOM | mmockocTr. KonmuecTBEHHBIE pacyeThl 4
INIOCKOCTH Ilpaxmuueckoe 3ansamue
Tewma 3.4 Copep:xanue yueOHOro MaTepuana
Pewenne 3aj1a4. | /lekapToBbl KOOpAMHATHI B IpOCTpaHCTBE. BekTopsl B mpocTtpaHcTBe. CokeHue
KoopaunaTs! 1 BEKTOpbI U BbIUMTAHUE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. KommnanapHeie
BeKTOphl. CKaJsipHOE MpPOM3BEACHUE BEKTOPOB. Pa3nojkeHue BeKTOpa IO Tpem
HEKOMIUTaHapHBIM BekTopaMm. IIpocreiimme 3anaun B koopanHatax. KoopauHarsl
BEKTOpa, pPACCTOSIHME MEXAy TOYKaMH, KOOpJAUHATBhl CEpeAMHBl OTpe3Ka,
CKaJSIPHOE TPOM3BEJIEHUE BEKTOPOB B KOOpPJMHATaX, yrojl MEXAY BEKTOpamH, 2
YTOJI MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXY TNIOCKOCTSIMU
KontponbHas pabora
Paznen 4. 18
Crenenu U KOpHH.
Crenennast pyHkuus OK-01, OK-
Tema 4.1 Coneprxanne yu4eOHOTO MaTepurana JIP1, JIP4, 02, OK-03,
Crenennas ¢Qynkums, ee | [Toustie KOpHSI N-OW CTENEHU W3 ACHCTBUTEIBHOrO uncia. OyHKuMu y = Vx JIP7, JIP10 OK-04, OK-
CBOHCTBa ux cBoiicTBa u rpaduku. CBoICTBa KOPHS N-Oi CTENEHH 05, OK-07
KomOunnpoBanHoe 3aHATHE 4
Tema 4.2 Coneprxanue yueOHOro MaTepuaa
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[IpeobpazoBanue [IpeoOpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA
BBIPXCHUM ¢ KOpPHAMH N- | KoMOMHUPOBAaHHOE 3aHATHE 4
0i1 cTeneHun
Tema 4.3 Coneprxkanue ydeOHOT0 MaTepurasia
CpoiictBa  creneHn ¢ | [loHstue creneHW ¢ JIIOOBIM  pallMOHAIBHBIM TOKa3zateneMm. CTerneHHbIe
palMOHATILHBIM U | GyHKINHU, UX CBOMCTBA U rpaduku
JEHCTBUTEIIbHBIM Komb6unupoBanHoe 3anstue 2
MOKa3aTeNSIMU
Tema 4.4 Copepxanne yaeOHOT0 MaTepuaa
Pemenue PaBHOCUIIBHOCTh HMppPAIIMOHANBHBIX ypaBHEHUH M HEpaBeHCTB. MeETOObl HUX
UPpaMOHATBHBIX pewieHns. Penenne nppalnoHaIbHbIX YPaBHEHUI U HEPABEHCTB
YPaBHEHUM U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 6
Tema 4.5 Coneprxanue y4eOHOT0 MaTepurana
Crenenu " KopHU. | Onpenenenue creneHHoN ¢yHkuuu. Mcnonb3oBaHue ee CBOMCTB MpH peIIEHUH
CrenenHas ¢pyHKUUs ypaBHEHU U HEPABEHCTB 2
KonTponbhas padbota
Pa3nen S. 18 JIP1, JIP4, OK-01, OK-
IToka3zaTennHast JIP7, JIP10 02, OK-03,
byukums OK-04, OK-
Tewma 5.1 Coneprxanne ydeOHOT0 MaTepurana 05, OK-07

[TokazatenpHast QyHKIMS,

€€ CBOIICTBa

Cremnenn ¢ MMPON3BOJIbHBIM l[GfICTBHTeHBHBIM II0Ka3aTcjIEM. OnpeneneHHe
MOKa3aTeIbHOU (PYHKITMH, €€ CBOMCTBA W TpaduK. 3HAKOMCTBO C MPUMEHEHUEM

MOKa3aTeIbHON GbyHKIHH. Pemenue MOKa3aTeIbHbIX ypaBHEHUH
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(GYHKIMOHATBHO-TPAPHUECKIM METOJIOM

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.2

Pemrenne moxa3aTelbHBIX

Copepxanue yueOHOro MaTepuana

PemeHne mnoka3aTenbHbIX YpPaBHEHUN METOJOM YpaBHHMBAHUS IIOKa3aTelei,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEACHUS HOBOW NEPEMEHHOH, (YHKIHOHAIHHO-TPapUUECKUM
MeTooM. PelieHne nokasarenbHbIX HEPAaBEHCTB 8
IIpakmuyeckoe 3ansamue
Tema 5.3 Copepxanne yaeOHOT0o MaTepuaa
Cucrembl NOKa3aTENbHBIX | PellieHre CHCTEM MMOKA3aTebHBIX YPaBHEHUI
YpaBHEHUU Komb6unmnpoBanHoe 3ansrue 4
Tema 5.4 Coneprxanue ydeOHOT0 MaTepurana
Pemenne 3aja4. | Pemenne moka3aTeNbHBIX YpaBHEHHH METOJIOM ypaBHUBaHMs IOKa3aTeneil u
ITokazarenpHas QyHKIMS | METOJOM BBEJCHHUS HOBOU MEPEMEHHOI. PelieHne moka3aTeabHbIX HEPABEHCTB
KouTpossHas pa6oTa 2
Paznen 6. Jlorapu¢mni. 30
Jlorapupmunueckasn
OK-01, OK-
byHkuus
02,
Tema 6.1 Copep:xanue yueOHOTo MaTepHana JIP1, JIP4,
OK-03, OK-
Jlorapupm gpcia. | Jlorapudm uncna. JlecATHUHBINA U HATYPAIBHBIN JOrapu(Mbl, YUCIIO € JIP7, JIP10 04
JecaTHYHbIM 1 | KomOuHMpOBaHHOE 3aHATHE
OK-05, OK-
HaTypajJbHbIN JIorapu(Msl, 4
07
YHCIIO €
Tema 6.2 Coneprxanue yueOHOro MaTepuaa
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CpoiictBa  norapu¢moB. | CoiicTBa jorapugmon. Onepanus JorapugMUpoBaHusl.
Onepanus KomOunupoBanHoe 3aHsTHE

J0rapu(pmMUpPOBaAHUS

Tema 6.3 Coneprxkanue ydeOHOT0 MaTepurasia

Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOICTBA

¢dyHKIUsA, ee CBOWCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4
Pemenue
norapupMUIECKUX

ypaBHeHI/Iﬁ H HCPABCHCTB

Copep:xanue yueOHOro MaTepuana

[Tonarue norapudmuyeckoro ypaBHeHus. Ormnepanusi MOTEHIHpOBaHUA. Tpu
OCHOBHBIX METOJ]a PEUICHUs JIoTapu(MHUYECKUX YpaBHEHUH: ()yHKIIMOHAIHHO-
rpaduuecKuii, MeTo/ MOTEHLUPOBAHMs, METOJl BBEJCHHUS HOBOM NEpPEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsaTHE

Tema 6.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl ANTOpUTM pelIeHus] CUCTEMBbl ypaBHEHHUH. PaBHOCHIBHOCTB JOrapupMUUeCcKUX
Jorapu(pMUUECKUX ypaBHEHHI 1 HEPABEHCTB
ypaBHEHUU KomOunupoBanHoe 3aHsaTHE
Tema 6.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojeprKaHue (conep:xanue
Jlorapudmsl B mpHpoae U | NPUKJIATHOTO MOAYJIAA)
TEXHHUKE [Ipumenenue mnorapudma. Jlorapupmuyeckas cnupans B mnpupone. Ee
MaTeMaTHYECKHUE CBOICTBA
IIpaxmuueckoe 3ansamue
Tema 6.7 Coneprxanne yuyeOHOT0 MaTeprana
Pemenune 3agau. | Jlorapupmuueckas Qynkuusa. Pemenue mpocredimumx  orapuMUUECKUX
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Jlorapugmel. ypaBHEHUN 2
Jlorapudmuueckas KonrponsHas pabora
byHKIHS
Paznen 7. OcHOBBI 40 JIP1, JIP4,
TPUTOHOMETPHH. JIP7, JIP10
Tpuronomerpuyeckue
byHkuun
Tema 7.1 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue Panmnannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hadajga KOOpJMHAT.
GyHkiMu  npousBosbHOrO | OmpesieNicHue CHUHYyca, KOCHHYCAa, TaHI€HCa W KOTAHTeHCAa. 3HAKW CHHYCA, 4
yria, uucna. PaguanHas ¥ | KOCHHyca, TaHT€HCAa M KOTAaHI€HCa IO 4YeTBEPTAM. 3aBUCUMOCTh MEXIY
OK-01, OK-
rpajycHasi Mepa yria CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOTO U TOTO K€ yIJia
02, OK-03,
KomM0uHMpoBaHHOE 3aHsTHE
OK-04, OK-
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
05, OK-06,
OcHOBHBIE Tpuronomerpuueckue Toxaecta. CHHyC, KOCUHYC, TAHT€HC M KOTAHT€HC YTJIOB OK-07
TPUTOHOMETPHUYECKHE o1 - o.. DopMyIBl IPUBEACHUS 4
TOX/IECTBA. KomOunupoBanHoe 3aHiTHE
DopMyIIbl IPUBEICHUS
Tema 7.3 Coneprxanue yueOHOro MaTepuasa
Cunyc, kocunyc, Tanresc | Cymma u pasHOCTb CMHYycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
CYMMBI W Pa3sHOCTH JBYX | nBoiHOro yrna. ®opmynsl mnosoBuHHOro yria. IlpeoOpa3oBaHust CyMMbl
yTJIOB TPUTOHOMETPUYECKHX (YHKIMHA B MPOU3BEACHHUE M TPOM3BEIEHHUS B CyMMY. 8
Cunyc u KOCHHYC | BbIpakeHHEe TpPUTOHOMETPUYECKMX (DYHKLIMH uepe3 TaHIMeHC IOJOBHUHHOTO
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JBOMHOTO yria. @opMyiibl

IMOJIOBUHHOTI'O yIJjia

aprymeHnTa. [IpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPHUICCKHUX BBIPAKCHHIA

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4 Coneprxkanue yu4eOHOT0 MaTepurasia

QyHKIMU, HX CBOWCTBA. | OONacTh ONpEACICHUS W MHOXECTBO 3HaueHWH (QyHkumi. YETHOCTS,
Crioco6b1 3aJjaHus | HeYETHOCTh, MEPUOANYHOCTD (HyHKIMNA. CriocoObI 3ajanus (HyHKIHHA

byHKIMIA Komb6unupoBanHoe 3anstue

Tema 7.5 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuyeckue O6actb onpeenaeHus U MHOKECTBO 3HAYCHUN TPUTOHOMETPUUECKUX (YHKIIUMA.

(GyHKIMM, UX CBOWCTBA U

UETHOCTh, HEYETHOCTh, NEPUOAUYHOCTh TPUTOHOMETPUUYECKUX  (DYHKIIUH.

rpaduku CaoiicTBa u rpaduku GyHKIUN Y = COS X, Y = Sin X, y =tg X, y = ctg X.
KomM6uH1poBaHHOE 3aHsTHE.

Tema 7.6 Coneprxanue y4eOHOT0 MaTepurana

[TpeoGpa3oBanue Cxarue 1 pacTshkeHHue TpaQKoB TPUTOHOMETPUYECKUX (YHKLNH.

rpauKoB [IpeoOpaszoBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKLUI

TPUTOHOMETPUUECKHUX Ilpaxmuueckoe 3anamue

byHKIMA

Tema 7.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conpep:kanue

Onucanue NPHUKJIATHOT0 MOAYJISA)

MPOU3BOJACTBEHHBIX Hcnonws3oBanre CBOWCTB TPUTOHOMETPHUECKUX (QYHKIMHI B TPO(PECCHOHATIBHBIX

mponeccoB C€ IIOMOUIBIO

rpaduKoB PyHKIIHIT

3amagax

Hpaxmuttecxoe 3ansamue

Tema 7.8

OOGparnbie

Coneprxanue yueOHOTO MaTepraa

OO6parHble TpuroHomerpuyeckue GyHkuu. X cBoHCTBa U TpaduKu
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TPUTOHOMETPUUECKHUE KoMOuHMpOBaHHOE 3aHATHE

byHKIIUN

Tema 7.9 Coneprxkanue yu4eOHOT0 MaTepraia

Tpuronomerpuyeckue VYpaBHeHue COS X = a. YpaBHenue Sin X = a. Ypasuenue tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

PemeHne TPUrOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THIIOB: IIPOCTEHILNE
TPUTOHOMETPUYECKHUE YPABHEHUS, CBOJSIIMECS K KBAJAPAaTHBIM, pEIIAcMbIe
Pa3I0KEHUEM Ha MHOXKUTEIIH, OAHOPOJHBIE.

[Ipocreiimume TpUroHOMETpUYECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue.

Tema 7.10 Copep:xanue yueOHOT0o MaTepuana

Cucremsl CucreMspl MPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX KomMOuHMpoBaHHOE 3aHsTHE

ypaBHEHU U

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

Pemienne 3amad. OCHOBBI

Hpeo6pa30BaHHe TPUTOHOMCTPHUYICCKUX BLIpa)I(eHI/Iﬁ. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHCHHUI W HEPABEHCTB B TOM YHUCIIE C MCITOJIb30BaHHEM

Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKIUU KonTtponbHas pabota

Paznen 8. OK-01, OK-

KommiekcHbIe ynciia 02, OK-03,

Tema 8.1 Copep:xanue yaeOHOTO MaTepHana JIP1, JIP4, OK-04, OK-

KoMIuiekcHbIe 9ncia [TonsiTne KOMIUIEKCHOTO uKcna. COnpsHKEHHbIE KOMIUIEKCHBIE YKCIIA, MOMYJIb U JIP7,JIP10 | 05, OK-06,
apryMEeHT KOMIUIEKCHOTO uucia. Popma 3amucu KOMIUIEKCHOTO YHCIa OK-07
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(reomeTpudeckasi, TPUTOHOMETpPUYECKas, aireOpamdeckas). ApupMETHICCKHE

[[€I>'ICTBI/ISI C KOMILJICKCHBIMH YHCJIaMHU

Komb6unupoBanHoe 3ansrue

Tema 8.2 Coneprxkanue y4eOHOT0 MaTepuasia
[Ipumenenne BrinosiHEHHWE pacdyeTOB € IMOMOUIBKO KOMIUIEKCHBIX yucen. IIpumepsl
KOMILIEKCHBIX YHCET MCIOJIb30BaHUS KOMIUIEKCHBIX YUCEI 4
IIpaxmuueckoe 3anamue
Paznen 9. IlpousBoanas 42
bynkuum, ee
NpuMeHeHHe
Tema 9.1 Coneprxanne ydeOHOT0 MaTepurana
TTonsTue IPOU3BOJHOMU. | OmpeiesIeHre YUCIIOBOU MOCIEeIOBATSIILHOCTH U CITOCOORI ee 3ananusi. CBoiicTBa
@opmyabpl ¥ I[IPaBMIIA | YUCIOBBIX MOCIeq0BaTeIbHOCTEH. OnpeneneHne npeaena nociea0BaTeIbHOCTH.
OK-01, OK-
TuddepeHIMpoBaHUS Bouucnenne mpenenoB  mociepoBatenbHocTe.  Ilpemen  yHkmum  Ha 2
02, OK-03,
oeckoneynoctu. llpemen Qynkiuu B Touke. [lpuparieHue aprymeHra.
. OK-04, OK-
[Ipupamenne ¢ynkuuu. 3agaud, OPUBOASAIIME K MOHSATHIO MPOM3BOJHOM. JIP1, JIP4,
05, OK-06,
OrnpeiesieHre MPOU3BOAHON. AJITOPUTM OTBICKAaHHS IPOU3BOIHOM JIP7, JIP10
OK-07
KomOunupoBanHoe 3aHiTHE
Tema 9.2 Coneprxanne yu4eOHOT0 MaTepurasa
[IpousBonHbIe cymmel, | @opmynsl quddepennuponanus. [pasmia nuddepenunpoBanus 6

pa3HOCTU  HIPOU3BCIACHHA,

HYaCTHOT'O

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

Coneprxanue yueOHOTO MaTepraa
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[IpounsBoaHbIe
TPUTOHOMETPUUECKHUX
bynkumii.  IIpousBoaHas

CJIOKHOHM (yHKIIUH

Omnpenenenue cnoxHoil  ¢yHkumu. IIpow3BomHass TPUTOHOMETPUUYECKHUX

¢ynkuuit. [IpousBoaHas clioXHON (HyHKIIMH

Komb6unupoBanHoe 3ansrue

Tema 9.4
Ilonsarue 0
HENPEPHIBHOCTH (YHKIUH.

Meton HHTCPBAJIOB

Conepxkanue y4eOHOro MaTepHraia

[Tonsarue nempepsiBHOW ¢(yHKIMH. CBoiicTBa HempepbsiBHON (yHKIUU. CBs3b
MEXIY HENpepbIBHOCTbIO U AU(B(EepeHIUupyeMOCThi0 (YHKIMM B TOUKE.

AJ'IrOpI/ITM peICHUA HCPABCHCTB MCTOAOM MHTCPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.5 Coneprxanue yueOHOro MaTepuasa
I'eomeTpuyeckuii u | 'eoMeTpuyeckuii CMBICT MPOU3BOAHOM (QYHKUMU — YIJIOBOW KO3 UIMEHT
buznueckuit CMBICT | KacaTeJIbHOM K rpaduKy (pyHKINM B TOUKe. YpaBHEHUE KacaTelbHOU K rpaduKy
IIPOU3BOJHOU GyHKUIMU. AJNTOpPUTM COCTaBJIEHUS YypaBHEHHUs KacaTelbHOM K rpaduxy
bynukin y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 9.6 Coneprxanne yd4eOHOTO MaTeprana
Ouznyeckuit CMBICT | OU3NYecKnuil (MEXaHHMUECKUI) CMBICT MPOU3BOAHON — MIHOBEHHAsk CKOPOCTh B
MIPOU3BOHOM B | MOMEHT BpemenH t: V = S’ (1)
npodeccuoHaIbHBIX IIpaxmuueckoe 3anamue
3agadax
Tema 9.7 Conepxanue yueOHOro MaTepuasa

MOHOTOHHOCTh (PYHKLIMH.

Touku 3KcTpEeMyMa

Boszpacranue u yObiBaHnue (yHKIMHM, COOTBETCTBHE BO3pAcTaHUs U YOBIBaHUS

GbyHKIMKM 3HaKy MNpou3BOoAHOW. I[lOHSATHE NPOM3BOIHON BBHICIIETO TIOPSIKA,
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COOTBETCTBHE 3HAKa BTOPOW MPOU3BOJHOMN BBIMTYKIOCTH (BOTHYTOCTH) (PYHKLIUH
Ha OTpe3Ke. 3a7auyd Ha MaKCUMyM M MUHUMYM. [IoHATHE acHMOTOTHI, CIOCOObI
UX OompezeneHus. AJroOpuTM UcciaeloBaHus (PyHKIUHU U IIOCTPOCHUs ee rpaduka

C TIOMOIIBIO MPOU3BOIHOM. J[poOHO-TMHEHAS QYHKITHS

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.8
UccnenoBanue GpyHKIUI ¢

nocTpoeHue rpadukoB

Conepxkanue y4eOHOro MaTepuaia

HccnenoBanme GyHKIMHE HA MOHOTOHHOCTB M IIOCTPOEHUE IPa(hUKOB.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.9 HawubGosbiee u

Copep:xanue yueOHOro MaTepuana

HalMEHBbIIIEE 3Ha4yeHus | HaxoxaeHnne HanOOJNBIIEro ¥ HAaUMEHBIIETO0 3HAaYeHWH (YHKIHH, TTOCTPOCHUE
byHKIMHA rpadMKOB MHOTOWICHOB C HCIOJb30BaHMEM ammapara MaTeMaTH4ecKOoro
aHanu3a
KomOunupoBanHoe 3aHsTHE
Tema 9.10 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE colep;kaHue (conepxanue
Haxoxnenne NPHUKJIATHOT0 MOAYJISA)

ONTUMAJIBHOIO pe3yibTaTa
C MOMOIIBK NPOU3BOIHOMN

B IMIPAKTUYCCKHUX 3aJjadax

Haunmenbiiee 1 HanOoIbIlIee 3HAUCHUE (by'HKI_II/II/I

Hpakmuttecxoe 3anamue

Tema 9.11
Pemenue 3a71ad4.
[TpousBoaHas pyHKIMH, €€

pUMEHEHNE

Copep:xanue yaeOHOTO MaTepHana

@opmynel U mpaBwia auddepenuupoBanus. HMccnenoBanue QyHKIUE C

MTOMOIIIBbIO TTpon3BOAHON. Hanbopiiee 1 HanMeHbIIee 3HaYCHUS PYHKITUN

KonrtponsHas pabora

JuddepeHunpoBaHHbIN 3a4eT
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Pazpea 10.
MHOrorpaHHUKH 4 TeJja

BpaleHUus

46

Tema 10.1

Bepmunbl, pebpa, rpaHm

Copepxanue yueOHOro MaTepuana

[TonsiTe MHOTOTpaHHKKA. ET0 3IeMEHTHI: BepIIMHEI, peOpa, Tpanu. [[uaroHas.

MHOTOTpaHHHKA Ceuenue. Bolnykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH

KomOunupoBaHHoe 3aHsTHE 2
Tema 10.2 Copepxanne yaeOHOT0 MaTepuaa
ITpuszma, ec | [Tonsitue mpusmel. Ee ocHOBaHwms 1 O0KOBBIC rpanu. BeicoTa mpusmel. [Ipsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKIOHHAas npusMma. [IpaBunbHas npusma. Ee ceuenue
[lpsivast 1 mpaBuiabHas | KoMOMHUPOBaHHOE 3aHSTHE 2
TIPU3MBI
Tema 10.3 Coneprxanue y4eOHOT0 MaTepurana
[Tapannenenunen, Ky0. | [Tapamienenumen, CBOWCTBA MPSIMOYTOJIBHOTO Mapauienenumesna, kyo. Ceuenue
Ceuenue KyOa, | ky0a, mapaienenumnena
napasuiesenumneia KombOunnpoBanHoe 3aHsTHE 2
Tema 10.4 Coneprxanue yueOHOro MaTepuasa
[Mupamuna, ec | [Tupamuga u ee aneMeHThl. Ceuenue nupamuabl. llpaBunpHas nupamuza.
COCTAaBIAIIOIIUE, CEUYEHHE. | YCceueHHas mupaMuia
[IpaBuibHast  mupamuia. | KoMOMHHPOBAHHOE 3aHSTHE 2

YceuenHas nmupaMmuia

Tema 10.5

BoxoBas u OJIHAS

Copepxanne yaeOHOTO MaTepuana

[Tnomaae 60KOBO M MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI

JIP1, JIP4,
JIP7, JIP10

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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MOBEPXHOCTh npu3Mbl, | KoOMOMHMpOBaHHOE 3aHSATHE

UpaMU/IbI

Tema 10.6 Coneprxkanne ydeOHOT0 MaTepurasia

Cummerpuss B Ky0Oe, | CHMMETpUSI OTHOCHUTEIBHO TOYKH, MPAMOH, miockocTu. CUMMeTpust B KyOe,
napajuiejenunese, napajuieJienumnese, npusmMe, Mupamuie

IIpU3Me, UpaMue

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 10.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE colep:KaHue (conepxanme
[Ipumepsl cummeTpuil B | IPUKJIAAHOTO MOAYJISA)
npodeccun CumMMeTpus B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

IIpaxmuueckoe 3anamue
Tema 10.8 Coneprxanue ydeOHOT0 MaTepurana
[IpaBunbpHbBIE IlonsTue IIPABUJIBHOTO MHOTOTpaHHMKA. CaoiicTBa IIPABUJIBHBIX
MHOTOTPaHHMKH, UX | MHOTOIPaHHUKOB
CBOICTBa Ilpaxmuueckoe 3anamue
Tema 10.9 Coneprxanue yueOHOro MaTepuasa
Humunap, ero | Hunmuuaap u ero snementsl. CeueHue IWIMHApa (MapajieIbHOE OCHOBAaHHMIO U
cocrasisirone. CeueHue | ocu). PasBepTka HuIHH/IpA
HWIMH]Ipa KomOunupoBaHHoe 3aHiTHE
Tema 10.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJeps;KkaHue (compep:kanue
Konyec, €ro | NPUKJIAAHOr0 MOAYJIfA)
cocrapisirone. Ceuenne | Konyc m ero snemeHntsl. CedeHume KOHyca (MapajulelbHOE OCHOBAaHUIO U
KOHYyca IIPOXOJAlIee Yepe3 BEPIINHY ), KOHUUECKUE ceueHus. Pa3BepTka KoHyca

KomOunnpoBanHoe 3aHATHE
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Tema 10.11 Copepxanne yaeOHOT0 MaTepuana

VYceueHHbI KOHYC. | YceueHnHsli KoHyC. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KoHyca
Ceuenue yCeueHHOTO | KoMOMHMPOBAHHOE 3aHATHE

KOHYycCa

Tema 10.12 Copepxanne yaeOHOTO MaTepuana

lap u cepa, ux ceueHus

[ap u chepa. Bzaumuoe pacronoxxkenue chepsl u miockoctu. CedeHue mapa,

chepsl

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.13

[Torsatue 00 oOBeEMe Tena.

Conepkanue y4eOHOro MaTepHuaia

ITonsarue 06 o6beMe Tema. O0BEM KY63. " OpsSAMOYTOJIBHOT'O IapaJlICJICIIUIICAA.

OtHoweHnne 00beMoB | OObeM mpu3Mbl W nwiMHApa. OTHOLIEHHE OOBEMOB MOJOOHBIX — Tell.
MOJI0OHBIX TeN I'eomeTpuueckuii cMbIC ONpenenuTens 3-ro nopsaka
KomM0uHMpoBaHHoOE 3aHsTHE
Tema 10.14 Coneprxanue yueOHOro MaTepuasa
Ob6wvembr m  momann | O6beMbl TEpaMuIbl U KoHyca. O0beMm mmiapa. [lnomaam noBepxHocTeit Ten

ITOBEPXHOCTEH TeEI

KomOunupoBanHoe 3aHsaTHE

Tema 10.15 Coneprxanue yueOHOro MaTepuaa

Kombunarmu KoM0OuHanuu reoMeTpuueckux Tei

MHOTOTPaHHMKOB U  Tel | [Ipakmuueckoe 3ansmue

BpaIICHUS

Tema 10.16 Conepxanue yueOHOro MaTepuasa

I'eomerpuueckue Hcnonb3oBaHne KOMOMHALMN MHOTOIPaHHUKOB M TE€J BPAIIEHUS B MPAKTHKO-

KOM6I/IHaHI/II/I Ha MMPaKTHKE

OPHUCHTHPOBAHHBIX 3aJadax

38




Ilpaxmuueckoe 3ansimue 4
Tema 10.17 Copepxanne yaeOHOTO MaTepuana
Pemenne 3a1a4. | OOBEeMbl U MIIOIIA U TOBEPXHOCTH MHOTOIPAHHUKOB M T€JI BPALICHUS
Muororpannuku  u  Tena | KonrponasHas pabora 2
BpallleHus
Paznen 11. 18
IlepBooOpa3nasn
byHkuum, ee
NpUMeHeHHe
Tema 11.1 Copep:xanue yueOHOro MaTepuana
ITepBooOpa3Has (yHKUMH. | 3amaya O BOCCTAHOBICHUH 3aKOHA JIBMKCHUS 110 U3BECTHOM ckopocTu. [ToHsTHE
[IpaBuia HaXOXJEeHUs | UHTerpupoBaHus. O3HaKOMJIEHHE C MOHATHEM HMHTErpaja U 1nepBooOpa3sHoOn ajs
OK-01, OK-
epBOOOPA3HBIX ¢byukimn y=f(X). Pemenne 3a1a4 Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOTHOM,
. . 02, OK-03,
BBIUUCIIEHHE MepBooOpa3Hoi Juis naHHOM ¢(yHkiuu. Tabnuua dopmyn s
. OK-04, OK-
HaXO0XXJeHUs NepBooOpa3HbIX. M3ydueHne npaBuiia BEIYMCICHNUS IEPBOOOPA3HOI 4 JIP1, JIP4,
05, OK-06,
KOMOMHMPOBAHHOE 3aHSATHE JIP7, JIP10
OK-07
Tema 11.2 Coneprxanne yd4eOHOTO MaTepuraa
IInomans KpUBOJIMHEWHOM | 3ajaun, NMPUBOJAIINE K MOHSATHIO ONPEIETICHHOT0 MHTErpajla — O BBHIYUCICHUHU
Tparenuu. @®opmyia | TuTomaAX  KPUBOJIMHEHHOW Tpamenud, O TepeMelieHnd ToukHu. [loHsaThe
Herotona — JleitOnuna ONpENENEHHOT0  MHTErpaja. l'eomerpuueckuid u  (uU3MUECKUd  CMBICI
ornpeneneHHoro uHrerpana. ®opmyna Hetorona— Jleiibuuma 4

KoMOuHMpoBaHHOE 3aHATHE

Tema 11.3

Coneprxanue yueOHOTO MaTepraa
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Heonpenenennsiit u

Ilonstue HCOIPCACIICHHOI'O NHTCTpajia

OIIpeCICHHBIA HHTErpasbl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 11.4 Coneprxkanue yu4eOHOT0 MaTepurasia
[Tonusitue 00 | ['eoMeTpUYECKHIl CMBICI OTPEICICHHOTO HHTEerpaia
omnpeneieHHoM HHTerpane | KoMOMHUpOBaHHOE 3aHATHE 2
KaK 1o
KPUBOJIMHEHHOW Tparenuu
Tema 11.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
OrnpesiesieHHBId  UHTETpajl | MPUKJIATHOTO MOIYJIA)
B )KU3HU I'eomeTpuueckuii cmbicn omnpeaeneHHoro uHTerpana. ®opmyna HproToHa -
JleitOHuma.
Pemenue 3amau Ha NpUMEHEHHWE HHTErpaja Uil BbIUMCICHUS (PU3MYECKUX
BEJIMYMH U TUIOIIAACH 4
Ipaxmuuecxoe 3anamue
Tema 11.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4. | [lepBooOpaznas ¢ynkuuu. IlpaBuna HaxoxaeHus nepBooOpasHbix. Ee
ITepBooOpasHas (yHKLIWH, | IPUMEHEHHE 2
€€ IPUMEHEHUE KonTponbHas pabota
Paznen 12. 10 OK-01, OK-
MHo:kecTBa. JJieMeHTbI 02,
Teopuu rpagoB OK-03, OK-
Tema 12.1 Coneprxanne yuyeOHOT0 MaTepurania 04,
MHo>xecTBa [Tonsitue MHOXkecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMH OK-05, OK-
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KomOunupoBanHoe 3aHsTHE 2 07
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepskaHue (conpep:kanue JIP1, JIP4,
Onepanuy ¢ MHOKECTBAaMHU | MPUKJIAAHOTO MOIYJIs1) JIP7, JIP10
Onepanuu ¢ MHOXecTBaMH. PelieHre npukiiaaHbIX 3a1au
IIpaxmuueckoe 3anamue 2
Tema 12.3 Copep:xanue yueOHOro MaTepuana
I'padsr [Tonstue rpada. Cesa3ublii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH
Ilpakmuyeckasn paboma 4
Tema 12.4 Copep:xanue yueOHOro MaTepuana
Pemenue 3a1a4. | Onepanuu ¢ MHOXecTBamMHu. OmNHCaHHE pPEANTbHBIX CHUTyallMii C TOMOIIBIO
MmuosxectBa, I'padbl u ux | MmHOXecTB. [IpumeHeHne rpad)oB K pelIeHHO 3a1a4
IpUMEHEHNE KonTponbnas pabota 2
Paznen 13. DjemMeHTBI 30 JIP1, JIP4,
KOMOUHATOPHKH, JIP7, JIP10 OK-01, OK-
CTATUCTUKH M TEOPHUH 02,
BepoOATHOCTEM OK-03, OK-
Tema 13.1 Coneprxanue yueOHOro MaTepuasa 04,
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHUs, COUETAHUS. OK-05, OK-
KOMOMHATOPUKHU 4 07
Komb6unmnpoBanHoe 3aHsTHE.
Tema 13.2 Coneprxanue yueOHOro MaTepuasa
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CoOsitHe, BEPOSITHOCTD

cooprtua. Croxenne o

YMHOKEHHUE BEepOSTHOCTEN

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTU CYMMBbI
COOBITHI. YCIIOBHAS BEPOSTHOCTh. 3aBUCHMBIE W HE3ABUCUMBIC COOBITHS.

Teopembl 0 BEpOSITHOCTH MPOU3BEACHHUS COOBITUH.

Komb6unupoBanHoe 3ansrue

Tema 13.3 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conpep:xkanue
BepositHoCcTh B | MPUKJIATHOTO MOIYJISA)
npogeccuoHaIbHbIX OTHOcHTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
3aza4ax orpeiesieHue BepoATHOCTH. OLeHKa BEPOITHOCTH COOBITHS

IIpakmuueckoe 3anamue
Tema 13.4 Copep:xanue yueOHOro MaTepuana
HuckperHas  ciydaiiHas | Bunel cimyvaiftapix BenmuunH. OnpeenieHne TUCKPETHOW CIyYailHOW BEIWYHHEI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpelesieHns JUCKPEeTHOW ciay4yailHoW BenuuuHbl. Ee uucioBble
pacnpenenenus XapaKTePUCTUKHU

KomOunupoBaHHoe 3aHATHE
Tewma 13.5 Coneprxanue y4eOHOT0 MaTepurana
3agaun  maremaTudeckoW | Bapmanmonnsnii psg. [lommron dwactor m rucrorpamma. CraTHCTHYECKHE
CTaTHUCTUKH XapaKTepUCTUKH psijia HAOII01aeMbIX JaHHBIX

KombOunnpoBanHoe 3aHsTHe
Tema 13.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE colepKkaHue (conepxanue
CocraBneHue TaOIUI U | MPUKJIATHOTO MOXYJISA)
TUarpamMm Ha MPaKTHKe [lepBuunas  oOpaboTka  CTaTUCTUYECKMX  JaHHBbIX. [ 'paduyeckoe  uX

npeacTaBieHue. HaxoxaeHue cpeTHuX XapakKTepruCTUK, HAOMI01aeMbIX TaHHBIX
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Hpakmuqecme 3ansamue

Tema 13.7 Copepxanne yaeOHOTO MaTepuana
Pemenune 3aj1a4. | DneMeHThl KoMOMHATOpuku. CoObITHE, BEPOSTHOCTH COObITHS. ClOXEHHE U
DIIEMEHTHI YMHOXEHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponbHas pabota 6
CTaTUCTUKM U TEOPHUH
BEPOSITHOCTEHN
Pa3znen 14. YpaBHeHusi u 24
HepaBeHCTBa
Tewma 14.1 Copep:xanue yueOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI
yYpaBHEHUI M HEPAaBEHCTB. | pABHOCHIIBHBIX MEPEXO/JaX B YpaBHEHHSX M HepaBeHCTBaX. OOIIHE METOIbI JIP1, JIP4,
OOmpe MeToIbI pEIEHNsT | pellieHHs YPAaBHEHUIT: Tepexo/1 OT paBeHCTBa (DYHKIMI K PaBEHCTBY apryMEHTOB 4 JIP7, JIP10
. OK-01, OK-
JUIE MOHOTOHHBIX (DYHKIMH, METOA pa3ioKeHUs Ha MHOMXXUTEIH, MEeTOJ
. . . 02, OK-03,
BBEJICHUS HOBOH NepeMeHHON, PyHKIIMOHAIBHO-TpahUIECKU METOA
OK-04, OK-
KombOunnpoBanHoe 3aHsTHe
05, OK-06,
Tema 14.2 Coneprxanne yd4eOHOTO MaTepuraa
OK-07
I'paduueckuit MeToa | OOmue MeToAbl pelleHUs HEepaBeHCTB: IMEpPeXoj] OT CpPaBHEHHsS 3HAYCHUH
peleHust YPaBHEHMH, | GYHKIMHA K CpaBHEHHIO 3HAYCHWH apryMEHTOB JJII MOHOTOHHBIX (DYHKIIHH,
HEPaBEHCTB METO]I MHTEPBAJIOB, (PYHKIIMOHAIbHO-Tpaduyeckuii Meroa. I'paguueckuii MmeTos
pellIeHns ypaBHEHNH U HEPABEHCTB 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.3 Coneprxanne yuyeOHOT0 MaTeprana
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YpaBHEHMs U HEPABEHCTBA

Omnpenenenne Moayns. Packpeite Monyins mo onpenenenuto. IIpocreiiniue

C MOJyJIeM YpaBHEHUS U HEPABEHCTBA ¢ MojyJieM. IIpuMeHeHne paBHOCUIBHBIX IEPEX0/0B
B ONpE/IeNIEHHBIX THUIAaX YPaBHEHUIN 1 HEPABEHCTB C MOIYJIEM 4
Komb6unupoBanHoe 3ansrue
Tema 14.4 Copepxanne yaeOHOTO MaTepuana
VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO C TapamerpoM. [IpocTeiilie ypaBHEHHsST M HEpPaBEHCTBA C
C mapameTpaMu napameTpom 6
KoMOuHMpOBaHHOE 3aHATHE
Tewma 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep;kaHue (conepxanue
CocraBiieHHE U peUICHUE | MPUKJIAAHOT0 MOAYJIA)
npoecCHOHANBHBIX 3a/1au | PerreHre TeKCTOBBIX 3324 MPO()ECCHOHATBHOTO COICPIKAHUS
C TIOMOIIIBIO YPaBHEHUM Ilpaxmuueckue 3anamus 4
Tema 14.6 Coneprxanue yueOHOro MaTepuasa
Pemenue 3afga4. | OOmMe MEeTo/Ibl pelieHus] ypaBHEHUH. Y paBHEHUs U HEPABEHCTBA C MOIYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
IIpaxmuueckoe 3anamue 2
Koncyabranumn 4
IMpomeskyTounasi arrectanus (JK3amMeH) 6
Bcero: 340
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3. YCJIOBHUSA PEAJIMBAIIMMA PABOYEHA TIPOTPAMMBI YUYEBHOM

JUCHUIIJIMHBI/TIPEJJMETA
3.1 MarTepuajbHO-TeXHHYECKOE O0ecIeyeHne PeaTn3amuu NporpaMmbl
° Peanu3anuss mporpamMmbl AMCHUIUIMHBL TpeOyeT Hanmuuus YydyeOHOro KabuHeTa
MaTeMaTHuKu.
° O6opynoBanue yueOHOTo KabUHeTa!
o - IOCA/IOYHBIC MECTA 110 KOJIMYECTBY 00YUAIOIIMXCS;
o - pabouee MeCTO MPernoIaBaTeis;
o - KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;
o - KOMILJIEKT 3JICKTPOHHBIX BHICOMATEPHUAIIOB;
] - 3a/1aHU JUI1 KOHTPOJIbHBIX padoT;
o - mpoheCCHOHAILHO OPUCHTHPOBAHHBIC 3a/IaHUS,
o - MaTepUaIbl IK3aMCHa.
o TexHuveckue cpeacTBa 00yUCHHUS:
o - IEPCOHAIILHBIN KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM 00ECIIEYCHUEM;
o - IPOEKTOP C IKPAHOM.

3.2 HudopmanuonHoe odecnevyeHne peaju3aniuu NporpaMmabl
[Ipuka3 MunucrepcrBa obpa3oBanust U Hayku P® ot 23 asrycra 2017 r. N 816 "O6
yTBepxkaeHUN [lopsiika MpUMEHEHUs] OpraHU3aAlMsIMU, OCYIIECTBISIOMMUMH 00pa30BaTEIbHYIO
NESTEIbHOCTD, DJIEKTPOHHOTO OOYyYEeHUSs, AUCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTHH MpU
peanuzanuu 00pa3oBaTENbHBIX MTporpaMm".
[TuceMo MunuctepctBa obpasoBanuss u Hayku P® ot 10 ampens 2014 r. N 06-381 «O
HaIpaBJI€HUN METOAMYECKUX PEKOMEHIAIIHI.
OCHOBHbIE HCTOYHHKH
1. bammakoB M.M. Maremaruka: anreOpa u Hadajga MaTeMaTHUYECKOTO aHAIHM3a, TeOMETpus. /
M.N. bammakoB — M.: M3naTensckuid neHTp «Akagemus», 2018.
2. bammakoB M.M. Maremaruka: 3ajauduK: y4eOHOE MOCOOME JUIA CTYA. YYpeXKIAEHHH cped. npod.
oOpasopanus / M.W. bamimakoB —5-¢ u3., crep. - M.: U3naTensckuit ieHTp «Axagemus», 2018.
OcHOBHBIE 3JIEKTPOHHbIE HCTOYHUKH
1. «OnextponHo-ondmmoreunas cucreMa ZNANIUM.COM» [DnextponHbIi pecypc]. —

Pexxum moctyna: http://www.znanium.com/

2. 9BbC «JIAHb» [DneKTpOHHBIN pecypc].— Pexum JOCTYyIIA:
http://www.library.fa.ru/resource.asp?id=574
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I[OIIOJIHI/ITeJILHLIe HCTOYHUKH

OHIMKIIONeNYECKUi clioBapk oHOoro MatemaTrka/ A.Il. Casun  M: Ilenaroruka - [Ipecc1997

HNHTepHeT-pecypcebl

www.fcior.edu.ru (®eaepanbHblii IeHTP HHOOPMAIIHOHHO-00Pa30BaTEIBLHBIX PECYPCOB).

www.booksgid.com (Books Gid. DiektponHas OubauoTeKa).

www.globalteka.ru (I'mo6anreka. ['modanbHas 6uOIMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EauHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcam).

www.st-books.ru (JIyudrras yueOnas nureparypa).

www.school.edu.ru (Poccuiickuit oOpa3oBarenbHbiil moprai. JlocTymHOCTh, Ka4eCTBO,

3P HEKTUBHOCTD).
www.ru/book (Dmiexkrponnas OubIHOTEYHAs CHCTEMA).

http://school-collection.edu.ru (Enunas xosutekiust U poBbIX 00pa30BaTEIbHBIX PECYPCOB).

http://fiz.1sept.ru (y4eOHO-MeTOIUUECKAs Ta3eTa)

https://www.webmath.ru

http://www.cleverstudents.ru

http://mathprofi.net
https://mathl.ru

ITnatdopma AUCTaHIMOHHOTO 00y4YeHHs HOBOCHOMPCKOTIO PEYHOr0 KOJIIeKa

CaiiT HOBOCHOMPCKOTO PEYHOT0 KOJIIeIKa
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4. KOHTPOJIb MU OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOU

JUCIMIIVIMHBI/TIPEJIMETA

KOHTpOJ'IB M OLCHKA pE3yJIbTaTOB OCBOCHHA O6H.[€O6p33OBaTeJ'IBHOI7[ JUCHUILIIMHBI PACKPBIBAIOTCA

qepe3 AUCHUIIIIMHAPHBIC PE3YIbTATHI, HaIlpaBJICHHBIC

Ha

dbopmupoBaHHEe  OOIMUX

npoeCCHOHATBHBIX KOMIIETEHIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuara.

)51

Pe3yabTaThl 00yueHus

DopMbI U METObI
KOHTPOJISI U OLleHKH

pe3yJbTaToB 00y4eHus

. auyHocTHbie (PIIB no cneuuaabHOCTH):

JIP 1. Oco3naromuii cedsi TpaKJaHUHOM M 3allUTHUKOM
BEJIMKOM CTpaHBbI.

JIP 4. IlposBisitolvii U AEMOHCTPUPYIOLIUI YBaXXEHHE K
JIOASM TPYZAd, OCO3HAIOIIMK IIEHHOCTh COOCTBEHHOTO TpYy[a.
Crpemsuuiics K GOpMUPOBAHUIO B CETEBOI cpelie TMUHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHMBHOTO  «IU(PPOBOrO
cienay.

JIP 7. Oco3Haromuii OPUOPUTETHYIO LEHHOCTh
JUYHOCTH YEJIOBEKA; YBAXKAIOIIMNA COOCTBEHHYIO M YYXKYIO
YHHUKAQJIBHOCTh B Pa3JIMYHbIX CUTyalUsX, BO Bcex (opmax U
BUJAX JESATEIbHOCTH.

JIP 10. 3aOoTsmuiics O 3alIUTe OKPY>KAIOIIEH Cpenpbl,

COOCTBEHHOM U 4y’K0i 6€30MacHOCTH, B TOM YHUCIIe IIUPPOBOH.

- Oecenpl;

- 00CyXIIeHUS;

- IPOEKTHO-OPUECHTUPOBAHHBIC

3a/1aHus;

- UHTCJIJICKTYaJIbHBIC UT'DBI;

- OJIUMITMAAHBIC 3aJaHUs.

(I)Oprl U ME€TOAbI KOHTPOJISA U OI€CHKU PE3YJIbTATOB oﬁyqemm HOJIKHBI MO3BOJIATH

NPOBEPSATH Y 00yUAIONIUXCS Pa3BUTHE 00IIMX KOMIIETeHIM I

Oomasi/npodeccuoHanbHass Pasznen/Tema Tun oeHoYHbIX
KOMMETeHIUsI MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, 1.5, TectupoBanue

pelieHns 3a1aq 1.6 YcTHBIN onpoc

npodeccnoHanbHOMI P 2, Temmr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTuueckuii

JESITENLHOCTH 2.6 JUKTaHT

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

K Pa3JMYHbIM KOHTEKCTAM P 4, Temn1 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosATeIbHAS
[T-o/c, 4.8, 4.9, 4.10, 4.11 paborta
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P5, Temsr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
[1-0/c,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, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

[IpencraBnenue
pe3yIbTaToB
NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IMBUIYaIbHBIX
IPOEKTOB

Kontponbnas pabota

P11, Temrr 11.1,11.2, 11.3 I1I-o/c, 11.4, | BrimogHeHue
11.5,11.6 IT-o/c, 11.7 JK3aMEHAIlMOHHBIX
P12, Temm 12.1,12.2, 12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 02. Ucnonp3oBath P 1, Tema 1.1, 1.2, 1.3 I1T-0/c, 1.4,1.5,1.6 | TectupoBanue

COBPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIM3a U
WHTEPIpETAINN
uHbopMalnH, 1
MH(pOPMalOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a/1a4 nmpodeccruoHanbHON

ACATCIIBHOCTHU

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Tems1 4.1, 4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
[T-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7
[1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1,12.2,12.3,12.4

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

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

YcrHbIit onpoc
MareMaTu4ecKui
JHUKTAHT
NunuBunyansHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pE3yIbTaTOB
MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3ammura
WHUBUTyaIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX

3aJJaHuN
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IT-o/c, 14.6

OK 03. IlmanupoBats u
peann30BBIBaTh COOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO

NS TeIbHOCTD B
npodeccuoHanbHOU chepe,
UCIIOJIB30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX

CUTyalusiax

P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5,1.6
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

P 4, Temor 4.1, 4.2,4.3,4.4,45, 4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
[1-0/c,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, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 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-0/c, 11.4,

TectupoBanue
YcTHBIT onpoc
MareMaTH4ecKui
JHUKTAHT
NuauBunyansHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3anura TBOPYECKUX
pabor

3ammura

WHIUBUTy ATHHBIX
MIPOEKTOB

KonTposnbnas pabora

11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temm 12.1,12.2, 12.3,12.4 9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3aMaHui
IT-o/c, 13.6
P 14, Tems1 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 T-o0/c, 1.4,1.5, 1.6 | TectupoBanue

B3aHMMOJICHCTBOBATh U
pa6OTaTB B KOJIJICKTUBEC U

KOMaH/JIC

P 2, Temmr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Temnr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temm 7.1,72,73,74,7.5,7.6,7.7
[1-o0/c,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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

YeTHBIT onpoc
MaremaTuaeckui
JUKTaHT
NuauBunyansHas
CaMOCTOSATEIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKHUX padoT
3ammra TBOPUYECKUX
pabor

3amura

WHIAUBUYAJIBbHBIX
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P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,

IPOCKTOB

KoHnTtponbHas pabota

11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temn 12.1,12.2, 12.3,12.4 AK3aMEHAIlMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3aJaHui
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. OcyiecTBasTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 | TectupoBanue

YCTHYIO U TUCbMEHHYIO
KOMMYHUKALHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eToM 0COOeHHOCTe!
COLMAJILHOTO U KYJIBTYPHOTO

KOHTCKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

P 4, Temn1 4.1, 4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.3I1-0/c, 1.4,1.5, 1.6
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

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

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7
[T1-0/c,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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

P 12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,

YeTHbII onpoc
MareMaTU4eCKui
JUKTaHT
NupuBunyansHas
CaMOCTOSITEIbHAs
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabort

3ammra
WHUBUTyaIbHBIX
MIPOEKTOB
KonTposabnas pabora
Brimonnenue
9K3aMEHALIMOHHBIX

3aJaHuN
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9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1, 12.2,12.3

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

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

OK 06. ITposBasaTh
Ipa)xTaHCKO-
MaTPUOTUYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaUITUNOHHBIX
00IICYeITOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C
YYETOM TrapMOHH3AIHH
MEKHAIMOHAIbHBIX 1
MEXPEITUTHO3HBIX
OTHOIICHUM, TPUMEHSATH
CTaHapTHI
AHTUKOPPYIIIUOHHOTO

IIOBCACHUA

P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5,1.6
P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
[1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

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

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

TectupoBanue
VYeTHBII onpoc
MaremaTtuueckui
JUKTaHT
NupuBunyansHas
CaMOCTOSTCIbHAS
pabora
IIpencraBnenne
pe3yIbTaTOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3ammra

WHIUBUTy ATBHBIX
MPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX

3aJJlaHuN

OK 07. CopneiicTBoBaTh
COXPaHEHUIO OKPYIKAIOIIEH
CpPeIIbI, PeCypCcocOepekeHHIO,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIUMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MPOu3BOJICTBA, Y3 (HEKTUBHO
JIEHCTBOBATE B

I-IpC?)BI)I‘IEII‘/JIHI:JX CUTyalusx

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Temn1 4.1,4.2,4.3,4.4,45,4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

TectupoBanue
YcTHBIT onpoc
MareMaTH4eCcKui
JHUKTaHT
NuauBunyansHast
CaMOCTOSTEIbHAS
pabora
[IpencraBnenue

pe3yJIbTaTOB
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P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7
[1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1, 12.2,12.3,12.4

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

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

MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabot

3amura
UHIUBUIYaIbHbBIX
MIPOEKTOB
KonTposnbnas padora
Brinonuenue
9K3aMEHAIIMOHHBIX

3aJaHUuN
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