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1. O0man xapakrepucTuKka padodeid nporpaMmsl 0011e00pa3oBaTeIbHON
TUCIHUILIMHBI «MaTeMaTuKa»

1.1. MecTo IMCHUILUIMHBI B CTPYKType 00pa3oBaTeJIbHOM NMPOTrPaMMbI
CIo:

O6muieo6pazoBaTenbHas JTUCITUIUINHA «MaremaTuka SBIISACTCS
o0s3aTeNbHONM  YacThio  0O0Ie0oOpa3oBaTeIbHOTO  IMKIA  00pa3oBaTeIbHOM
nporpammbel B cootBeTcTBUH ¢ PI'OC CIIO no cneunansHoctd 09.02.11
«Pa3paboTka u ympaBicHUE MPOrPaMMHBIM 00CCTICUCHUCM»

1.2. e ¥ muIaHUPYyeMble pe3yJIbTAThI 0CBOCHUs] AUCIUIJIMHBI:

1.2.1. Ieanb AUCHUNIAHBI

Coepxanue [IPOrpaMMbl 0011eobpazoBaTesibHON JUCUUILIHbI
«MaremaThka» HampaBlI€HO HA JOCTIKEHHME pe3yJbTaTOB €€ HW3Yy4YeHUs
B coorBerctBuH C¢ TpeboBanmsimu OPI'OC COO c yuerom mnpodeccnoHaIbHON
HampasiaeHHoctu GI'OC CIIO. IlpuopureTHbIME HEIsiMH 00Y4YCHUSI MaTECMaTHKE
Ha 6a30BOM YPOBHE SBIISIOTCS :

- (¢opMupoBaHue ICHTPAIBHBIX MAaTEMATUYCCKUX MOHATHH (4HCIIO,
BEJIMUMHA, TreoMeTpuueckas (Qurypa, mNepeMeHHas, BepOSTHOCTb, (YHKIHS),
00CCICUMBAIOIINX [PEEMCTBEHHOCTh U IIEPCIEKTUBHOCTh MaTEMAaTHYECKOTO
o0Opa3oBaHus 00YYAIOIINXCS;

- MOoJBeJeHNE OOYYAIOIINXCS HA JOCTYITHOM JJI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBA3M MAaTEMAaTHKH U OKPYXArOIIEro MHUpa, IIOHUMaHHUE MATCMAaTUKH Kak
4acTH OOMIEH KyJbTypbl YEJIOBEUECTBA;

- Pa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CITOCOOHOCTEN 00yUYaromuxcs,
NO3HABATENbHON  aKTUBHOCTH, HCCIEIOBATENbCKUX YMEHWUH, KPUTUYHOCTH
MBIIUIEHUS, HHTEPECa K U3YYEHUIO0 MAaTEMATHUKH;

- ¢opmupoBaHue PyHKIMOHATBHON MaTEMAaTUYECKON TPaMOTHOCTH: YMEHHUS
pacmno3HaBaTh MATEMAaTUYECKUE ACMIEKThl B PEATbHBIX )KU3HEHHBIX CUTYALUSIX U TIPU

HU3YUYCHUU JIpYTUX IUCIUILINH, TPOABJICHUA 3aBUCUMOCTEH M SaKOHOMepHOCTCI\/’I,

! depepannias oGpasoBarensHas IporpaMma cpeuero obiiero obpazosanus «MaTeMaTHKa», YTBEpKICHA
puka3zoM MuHncTepeTBa mpocBemeHus Poccniickoit Menepanun ot 18 masg 2023 r. N 371.



(hopMyTHUpPOBAThH WX HA SI3BIKE MATEMATHUKH M CO3/1aBaTh MaTeMaTHUYECKHE MOJIEIIH,
MPUMEHIThL OCBOEHHBIM MaTEMAaTUYECKUM ammapar s PelIeHUs NPaKTUKO-
OPHCHTHUPOBAHHBIX  3a7a4,  3ajJad  NOpOoPCCCHOHAIBHOW  JICSITEIILHOCTH,
HMHTEPIPETUPOBATH U OLICHUBATD MOTYUYEHHBIC PE3YAbTATHI.

Jns perienus 3a7a4 U TOCTHKCHUS 1IeJIeH U3YYCHUS TUCUUILTAHBI B CHCTEME
CpelHero TMpodecCHOHANIbHOIO 00pa3oBaHusA, B pabodeil mporpaMmMe BBIJCICHO
OCHOBHOE u npo¢heCCHOHATIBHO OPUEHTUPOBAHHOE cojiepKaHue.
B ocHOBHOe cojepxaHUE BKJIIOUCHBI BCE COJICPKATCIbHBIC JUHUHU, KOTOPBIC
MpeaIaraloTes JUisl 00s3aTepHOTO M3ydeHws (enepaabHO 00pa3oBaTENbHON
porpamMmoil cpenHero oduero oopasoBanust o Maremaruke (0a30BbIid YPOBEHB).
1.2.2. Ilnanmpyemble pe3yJabTaTbl OCBOCHHUs  00mIc00pa3oBaTEIbHOM
AucUIJIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnercHuuu (maiiee — OK) m mpodeccuoHalbHBIC KOMIICTCHIIMH
(mamee — [IK) ®I'OC CIIO B coOoTHECCHUH C JMYHOCTHBIMH, METAIPEIMCTHBIMU
U MpeaAMETHBIMU pe3yabTaramu oOyueHus 06a30BOro YPOBHS

(maitee — [1P6) ®I'OC COO npeacraBicHbl B TaOIHUIIC:



KO}I H HAMMCHOBAHUE

PesyabTaTnl 00yyeHHsA

K pa3JIfYHBIM KOHTEKCTaM

?;z&ﬁlzgzsr;:; O6wmue’ JucuunInHApHbIE
OK 01. Beibupate | JIMUHOCTHBIE pe3yabTaThl JOMKHBI oTpaxkaTh | [IPO1. Bragenue MeTonaMu 1oKa3aTenbcTB, alTOPUTMAMHU pEIIEHUS
CTMOCOOBI peIIeHUs 3a/ad | B YAaCTH: TPYAOBOTO BOCTIMTAHMSL: 3aa4; yMeHHe (opMyTHUpOBaTH ONpEIENeHHs, AaKCHOMBI U
npogeccHoOHATBHON - TOTOBHOCTb K TpPYAY, OCO3HaHHE LIEHHOCTH | TEOPEMBI, IPUMEHATh UX, TPOBOIUTH JOKa3aTeIbHbIE pacCyXIACHH
JeSATEeNbHOCTH MacTepcTBa, TPYAOTO0HE; B XOJIe peLeHN 3aa4;
MPUMEHUTETBHO - TOTOBHOCTb K aKTHBHOM pedarensHocTH | [IPG2. VYMmeHue onepupoBaTh TOHATHAMHU: CTEeleHb WUHcCHa,

TEXHOJIOTHYECKOMI " COLIMAIBHOM
HanpaBlIEHHOCTH, CIIOCOOHOCTh MHMLIMHPOBATB,
TUTAaHUPOBaTh M CaMOCTOSTENBHO BBIOTHATH
TaKyo JeSITeNTbHOCTE;

- MHTepeC K Pa3TUYHBIM
npodeccHoHaTbHO NeITeNbHOCTH/
- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO
U caMoOOpa3oBaHMIO Ha TPOTSHKEHHH Beel
KH3HU

chepam

MertanpenMeTHbIe Pe3yNBTaThI JOJKHBI
OTpakaTh:

OBnageHue  yYHUBEpCANbHBIMH  y4EOHBIMH
MO3HaBaTENbHBIMH JEHCTBUAMMU:

a) 6a30BbIE JOrHYeCcKHe NeHCTBUS:

- CaMOCTOSITETEHO (dbopMynHpOBaTh

W aKTyallH3UPOBaTh MPOOJIEMY, paccMaTpHBATh
ee BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIH TPHU3HAK WIH
OCHOBAaHHS ISl CPAaBHECHHS, KIaCCHPHKAINU
¥ 0000IIeHNd;

Jorapu¢M 4YKcla; YMEHHE BBIOJHATH BBIUHCIECHHE 3HAYEHUH H
npeoOpa3oBaHusl BBIPAKEHUH €O CTENEeHAMH M JorapupMami,
peoOpa3oBaHus APOOHO-PALTMOHANBHBIX BEIPAXKEHWH;

[IP63. VYMeHue omepupoBaThb TOHATHAMH: pPAaLMOHAILHEIE,
UppaloHalIbHBIE, TOKa3aTeNbHbIE, CTEIEHHBIE, JJOTapH(pMHUUIECKHE,
TPUTOHOMETPHUECKHE YPaBHEHHS N HEPABEHCTBA, MX CHCTEMBI;
I1P65. YMeHue oneprpoBaTh MOHATHAMM: pallMOHATbHAs (PYHKINS,
nokasaTeNbHast (pyHKIMS, cTeNeHHas GpYHKLUS, Jorapupmuieckas
GYHKIMSA, TpUTOHOMeTpHUecKHe (GYHKIHMH, OOpaTHbIe (PYHKIINH;
YMEHHE CTPOHMTh TpadpMky H3yHeHHBIX (PYHKIHMI, HMCIOIB30BaTh
rpaduKu pH U3y4YeHUHN MpOLIECCOB
M 3aBHCHMOCTEH, TpU peIeHUH 3afad U3 JPYrHX YUeOHBIX
IpeIMETOB M 3aJad U3 PealbHOM KM3HM; BBIpaXaThb (opMyTamMH
3aBHCHMOCTH MEXY BETHUHHAMM;

[1P66. YMeHHe peliaTh TEKCTOBBIE 3aJadHM Pa3HBIX THIOB (B TOM
qHuciae Ha TMPOLEHTH, JOMM M YacTH, Ha [BWKEHHE, padoTy,
CTOMMOCTh TOBAapOB W YCIyI, HaJOTH, 3aJadd W3 oOJacTu
VIpaBIeHUS JTUYHBIMH M CeMEHHBIMH (PMHAHCaMM); COCTaBIATH
BBIPO)XECHUS, YpaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO
3aJjaud, MCCIEOBaTh TIOJyYeHHOE pellleHHe W OLEHMBAaTh
PaBONO0OHOCTh PE3YIILTATOB;

2 O6mue pe3ynbTathl cpOPMYIHPOBAHLI B COOTBETCTBUH € JHYHOCTHLIMH U MeTanpeJMeTHLIMEH pesyisratamu OGT'OC COO, B (hopMUpPOBAHHH KOTOPBHIX YYacTBYET

o0meobpa3oBaTenpHAS TUCIHILIHHA.

3 JIUCHUIUIMHAPHEIE Pe3yJIbTAaTh chOPMYIIHPOBAHEL U IPOHYMEPOBAHEI B COOTBETCTBHY C TPeOOBAHUAMY K LPEIMETHEIM pe3ylbTaTaM 6azoBoro yposas (IIP6) ®I'OC COO (Ipuxas
Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemaxmus ot 27.12.2023 1.)
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- ONpeneNaTh Ield IeITSTBHOCTH, 3a1aBaTh
napaMeTphl ¥ KPUTEPUH HX JTOCTHKECHHS,

- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS
B PacCMaTPUBACMEIX SBJICHUAX;

- BHOCHTH KOPPEKTHBE B JEATEIBHOCTS,
OLICHUBATh COOTBETCTBHE DPE3YIBTATOB IENSAM,
OLICHUBATh PHCKH MOCEICTBUH NesITSILHOCTH

- pa3BUBATh KpeaTHBHOE MEBIIITIEHNE
TIPH PEIICHUH JKH3HEHHBIX TPOOIIEM

0) Ga3oBBIe HccleqoBaTENbCKHE AeHCTBUS:

- BJIafeTh HaBBEIKaMH yueOHO-
HCCIeNOBAaTEIbCKOM )i MPOEKTHOMN
IeITeILHOCTH, HaBBEIKaMH paspelieHus
npobiem;

- CIIOCOOHOCTE 3| TOTOBHOCTE

K CaMOCTOATCIIBHOMY ITOUCKY METOOB PCIICHUA
MPAKTUYCCKHUX 3aa4, MTPUMCEHCHHUIO PA3JIMYHBIX
MCTOOOB ITIO3HAHUA

- BBIABJIATL TIPHYUHHO-CICACTBECHHBIC CBA3U
n AKTYAIIU3UPOBATH 3aJauy, BBIABHUTATH
THUIIOTE3Yy €€ pCEIICHHUA, HaXOOUTh ApTyYMCHTHI
L A0Kas3aTCJIbCTBa  CBOHMX YTBCp)KHCHHﬁ,
3a1aBaTh IapaMETPhl U KPUTCPHUHN PCUICHUA]

- AaHAJIU3UPOBATH IMOJTYUCHHBIC B XOC PCUICHUA
3alavym pE3yIbTaThbl, KPUTHYCCKN OLUCHHUBATL UX

JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE
B HOBBIX yCIIOBHUSX;
pa3pabaTblBaTh IJIaH peIIeHHs IpoOIeMEl

C yUEeTOM aHajN3a UMEIOIIUXCA MaTepHaTbHBIX
M HEMaTepHAIBHBIX PECYPCOB;

- YMETh NePEHOCUTh 3HAaHUS B NMO3HABATEIBHYIO
U TIPaKTHUECKYIO 0OJaCTH KU3HEASITEILHOCTH;
- yMeThb HWHTETPUPOBaTh 3HAHUSA W3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

IIP69. VYmeHue onepHpoBaTh TOHATHAMHU: TOUKA, MpsMad,
TUTOCKOCTB, TPOCTPAHCTBO, ABYTPAaHHBINH yroj, CKpellHMBaroLIecs
IOpsMble, TMapajuIeNbHOCTh M TNEPNEHAUKYISPHOCTh MPAMBIX H
TUTOCKOCTEH, yroid MeXIy NpSAMBIMH, Yol MEXAy MNpsAMod H
TUTOCKOCTBIO, YTOJI MEXAY MIOCKOCTSAMM, PACCTOSTHHE OT TOUYKH 10
TUTOCKOCTH, PAacCTOSHUE MEXAY NPAMBIMH, PACCTOSHHUE MEXIY
TUTOCKOCTSIMH; yYMEHHE HCIONb30BaTh TMpPH pELISHHH 3ajad
M3yueHHble (PAKThl M TEOpPEMBI TUIAHUMETPHH; YMEHHE OLIEHHBATh
pa3Mepbl OOBEKTOB OKPY)KAOLIETO MUPA;

I1P610. YMeHme onepupoBaTh MOHATHIMH: MHOTOTPAaHHHUK, CEUECHHE
MHOTOTpaHHWKa, KyO, Tapajuleflenunes, TpuU3Ma, TNHpaMUa,
¢burypa u MoBEepXHOCTh BPALICHHUS, IIIHHApP, KOHYC, 1ap, chepa,
ceueHMs (UTYpbl BpallleHUs, TUIOCKOCTh, Kacarollascs cdepsl,
LIIMHApa, KOHyca, IJIOMIAaJh MOBEPXHOCTH MUPAaMHUABI, TPU3MBL,
KOHYyca, IIMITHH/Ipa, TIIoLaab chepbl, 00beM KyOa, TpSIMOYTOJIEHOTO
napaieNenunena, MMpaMuIbl, TPU3MBI, LIIMHIPA, KOHYyca, 1apa;
YMEHHE N300pakaTh MHOTOTPAaHHUKH ¥ TIOBEPXHOCTH BPALLEHUS, UX
CEUeHMs. OT PYKH, C TOMOIIBIO UEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPENCTB; YMEHHME pAaclo3HaBaTh CHMMETPUIO B

MPOCTPAHCTBE; yYMEHHE pacro3HaBaTh MpaBUIIbHBIE
MHOTOT'PaHHUKH;
I[IP611 VYmenue omnepupoBaTh TOHSATHSAMH: JBIDKEHHE B

MPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B MPOCTPAHCTBE; UCIOIB30BaTh
OTHOLLIEHHE TUTOLAAeH TOBEPXHOCTEH H 0OBEMOB MOJOOHBIX (HUTYP
NIPH PELICHUH 3aa4;

[IP612. YMeHHNe BBIMUCIATH TeoOMeTpHUeckie BEIMYHHBI (UTHHA,
yroi, IUIOIAAb, OOBEM, IUIOMIaJb MOBEPXHOCTH), MCHOIB3YA
U3y4eHHBIE POPMYIIBI U METOMBI;

IIP613. VYMeHue omnepupoBaTh TMOHATHAMH: MPSIMOYTOJbHas
cucTeMa KOOpPAMHAT, KOOPAMHATBHl TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpA, CKAJIIPHOE IPON3BEACHHUE, YTOII MEXY BEKTOpaMH, CyMMa
BEKTOPOB, TMpPOM3BEJCHHE BEKTOpa Ha  YHCIO; HAaXOIUTh
C TMTOMOIIBIO U3YUEHHBIX (POPMYNT KOOPAMHATHl CEPEIUHBI OTpe3Ka,
paccTOSIHUE MEXAY ABYMS TOUKAMH;




- BBIABMTaTb HOBBIE HJEH,
OpPHTHHAIIBHBIE TIOAXO/IBI M pEeIIeHUS
- CTaBUTb MPOONEMBI M 33a/1a4M, JOIYCKaloIlHe
CIIOCOOHOCTH uX MCTIONB30BaHUS
B TIO3HABATENILHOM M COLMATIbHON MpaKTHKe
OBnajeHne YHUBEPCATBHBIMU PETYISITHBHBIMU
OeHCTBUSAMHM: a) caMOOpraHM3alus: JAenaThb
OCO3HAaHHBIM BBIOOp, apryMeHTHpPOBaTh €ro,
OpaTh OTBETCTBEHHOCTb 3a PELICHHE

npeajiaratb

[IP614. VYMeHue BBIOMpaTh NOAXOASAIIMHM HM3YUESHHBIH METO[
IUI pellieHHsl 3aJayl, paclo3HaBaTh MaTeMaTHuecKue (haKThl
M MaTeMaTH4YecKHe MOJAENH B MPHPOIHBIX M OOIIECTBEHHBIX
ABIIEHUSX, B  HMCKYCCTBE;, YMEHHE TPHUBOJUTH  IPUMEPHI
MaTeMaTHYeCKIX OTKPBITHH  POCCHMCKOM M MHPOBOH
MaTeMaTHUeCKOH HayKH

OK 02. MHcmoas3oBaTh
COBpEMEHHBIE  Cpe/CTBa
TIOMCKa, aHaJIn3a 3|
HHTEpIpEeTAINH
nH(popMaIuy, "
HH(pOPMALIMOHHBIE
TEXHOJIOTHH U1
BEIIIOJTHEHHUSA 3aa4
npodeccnoHaTbHOM
IeITEILHOCTH

JIMuHOCTHBIE Pe3yabTaThl AOJKHBI OTPa)XaTh B
YacTH: LIEHHOCTH Hay4YHOTO MO3HAaHMU:

- c(pOpMHPOBaHHOCTh MHPOBO33PEHNS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HayKd W OOLIECTBEHHOM TpPaKTHKH,
OCHOBAHHOTO Ha auanore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOMUKYIBTYPHOM MHPE;

MertanpenMeTHbIe Pe3yNBTaThI JOJKHBI
OTpaXkaThb:
OBnageHue  yYHUBEpCANbHBIMH  y4EOHBIMH

TIO3HABATEBHBIMH JISHCTBHSAMU:

B) paboTa ¢ nHpopMaImei:

- BaJeTh HABBIKAMH TIONydeHHUS WH(GOPMALUH
U3 MICTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBISATH MTOUCK, aHAN3, CHCTEMATH3AIHIO
U WHTEPIPETAHI0O HHGOPMAIMH Pa3THIHBIX
BUIOB H (GOPM TIPEACTABICHHS;

- CO3[aBaTh TEKCTHI B PAa3IMYHBIX (opmarax c
yUeTOM Ha3HaueHHs WHQOPMAaIlMH W LeNeBOH
ayIUTOPHH, BBHIOHMpas ONTHMAIBHYIO (opMy
MIPEACTABICHNS W BU3YaTH3aLlIH;

- OIICHWBATh JOCTOBEPHOCTDH, JIETHTHMHOCTD
HHPOPMAIIMH, €€ COOTBETCTBHE MPABOBEIM
1 MOPAJTbHO-3THYECKIM HOpPMaM;

[1P64. YMmenne onepupoBaTh MOHATUAMU: (YHKIIUS, HEMTpephIBHASL
(YHKLHS, TPOU3BOIHAS, IEPBOOOpaA3Has, ONpeIeeHHBIH HHTETpa;
YMEHHE HaXOAWUTh MPOM3BOJIHBIC INEMEHTAPHBIX  (PYHKIHII,
UCTIONB3YS CTIpaBOYHBIE MaTepHabl; HCCIIeI0BaTh
B NpPOCTEHIIMX chy4asX (YHKUMH Ha MOHOTOHHOCTH, HAaXOIHUTh
HanOoNbIINe M HAMMEHBILNE 3HaUeHHs! PYHKLUH; CTPOUTH I'papuKku

MHOTOWJICHOB C€ MHCIOJIb30BAHNUEM allllapaTa MAaTECMAaTHYCCKOT'O
aHaJInu3a, IIpUMCEHATH IIPpON3BOIHYIO
IIpu  PpCUICHHUM 3a4ad Ha JIBWXXCHHC, pPCEIIATh IIPAKTHUKO-

OPHEHTHUPOBAaHHBIE 3aJadll Ha HauOOJBIIHE ¥ HaMMEHBIIHE
3HAa4YEHHUs, Ha HAXOXKJCHHUE ITYTH, CKOPOCTH U YCKOPEHUS

[1P66. YMeHHe peliaTh TEKCTOBBIE 3aJadM Pa3HBIX THUIOB (B TOM
qHuciae Ha TPOLEHTH, JOMM M YacTH, Ha [BWKEHHE, padoTy,
CTOMMOCTh TOBAapOB M YCIYI, HalOrM, 3aJadd M3 o00JacTu
VIpaBIeHUS JTUYHBIMH M CeMEHHBIMH (PMHAHCaMM); COCTaBIATH
BBIPO)XECHUS, YpaBHEHHs, HEPAaBEHCTBA U MX CHCTEMBI IO YCIOBHIO

3aJjaud, MHCCIEOBaTh TOJyUYeHHOE pellleHHe W OLEHMBAaTh
MPaBJIONOI0OHOCTh PE3YIIbTAaTOB;
I1P67. YMmenune OIIEpHPOBATH MOHSATHUAMH: cpenHee

apI/I(bMCTI/ILICCKOC, MCAHaHa, HauOoJbIIee M HAUMeHbIIee 3HA4YCHHA,
pasMax, JUCTIEPCHUA, CTAHAAPTHOC OTKIIOHCHHUE YUCIIOBOTO Ha6opa;

YMEHHE U3BJIEKATh, MHTEPIPETHPOBATh MH(pOPMaLIHIO,
NpeACTaBIeHHYI0 B TaONMLAX, Ha [IuMarpaMMax, rpapukax,
OTpaKaloIIyIO CBOMCTBA peaTbHBIX MpOLIECCOB

W SIBJICHWH; TpeNcTaBIsITh WHGOPMAIMI0O C TOMOIIbI0 TabIuIf




- MHCIIONIBE30BaTh CPCACTBA I/IH(bOpMaI_[I/IOHHLIX
1 KOMMYHHKAIITHOHHBIX TEXHOJIOTHH B PELICHNN

KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX
M OpraHM3allMOHHBIX 3aJad C COONIOIEHHEM
TpeOOBaHUH PrOHOMHUKH, TEXHUKH

0€30TacCHOCTH, THUTHEHBI, pecypcocOepekeHns,
MPaBOBBEIX M  JTHYECKHX  HOPM,  HOPM
HH(OPMALIMOHHON 6e30MacHOCTH;

- BIIQJIeTh HABBIKAMH PACTIO3HABAHUS W 3aI[UTHI
nH(popManuu, HHGpOPMAIIMOHHOW Ge30MacHOCTH
JTUIHOCTH

U AMarpaMm; MccieaoBaTh CTaTUCTHUECKUE JaHHbIE, B TOM YHCIE C
MpUMEHEHHEM IpapuUecKUX METOAOB H NEKTPOHHBIX CPENICTB;
[IP614. VYMeHue BBIOMpaTh NOAXOASAIIMH HM3YUESHHBIH METO[
U pellieHHsl 3aJayl, paclo3HaBaTh MaTeMaTHuecKHe (haKThl
M MaTeMaTH4YecKHe MOJAENH B MPHPOIHBIX M OOIIECTBEHHBIX
ABIIEHUSAX, B  HMCKYCCTBE, YMEHHE TPHBOIUTH  IPUMEPEHI
MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHpPOBOH
MaTeMaTHUeCKOH HayKu

OK 03. IImanuposaThb
" peann30BBIBATH
COOCTBEHHOE
npogeccuoHaTbHOe

U JIMYHOCTHOE pPa3BUTHE,
IpEeANPHHIMATENBCKYIO
NeSATeTBHOCTD

B npogeccHOHaTBHON
chepe, HCTIONB30BATh
3HaHWs 10  TIPaBOBOM
" ¢dbuHaHCOBOM
IPaMOTHOCTH

B PA3NYHBIX KU3HEHHBIX
CUTYyalUAX

JIM4YHOCTHBIE pPe3yNbTaThl JOILKHBI OTpaXaTh
B YacTH: JyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:
- ¢hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHYECKOT'O MMOBEICHH;

- CHOCOOHOCTH OIICHHBAaTh CHUTYallMl0 U
MPUHUMATD OCO3HaHHBIE pelieHus,
OPHUEHTHUPYICh Ha MOpPalbHO-HPAaBCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HaHHME JUYHOTO BKJIaga B TIOCTpOEHUE
YCTONYMBOTO OYIyILETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOHMM
ponuTensM W (WIHM) APYTMM YJIeHaM CEMBH,
CO3JaHMI0 CeMBM Ha OCHOBE OCO3HAHHOIO
MPUHATHSA LIEHHOCTEH CeMEHHOM JKH3HU B
COOTBETCTBUY € TPaAULIUIMHU HapoaoB Poccum;
MeTtanpenmeTHbie pe3yabTaThI JOJKHEI
OTpaXKaTh:

OBnaneHne YHHUBEPCAIBLHBIMH PEryISTUBHBIMU
NENUCTBUSIMU:

a) caMOOpTaHU3alIHs:

[1P61. Bnagenue MeTogamMu 10Ka3aTebCTB, AITOPUTMAMH PELICHHS
3aay; yMeHHe (GOPMYIHUPOBAaTh OMNpeNeleHNs, aKCHOMBI |
TEOpEMBI, TPUMEHSITh UX, POBOIUTH T0Ka3aTeIbHbIE pacCyXICHUS
B XO/JIe pellieHHs 3a/1a4;

[1P64. YMenne onepupoBaTh MOHATUSAMHU: (PYHKIUS, HEMTpephIBHASL
GYHKIMS, TPOU3BOIHAS, TEPBOOOpaA3Has, ONpe/Ie]ICHHBIN HHTErpa;
yMEeHHe HaXOAWTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIHH,
HCTIONB3YS CIPaBOUHbIE MaTepHallbl,; UCCIEIOBAaTh B MPOCTEHIINX
ciyvasx (YHKIMM Ha MOHOTOHHOCTh, HAaXOJIWTh HamOONbIINE H
HauMeEHBIIe 3HaueHNs GYHKIUI; cTpOUTh rpadpMKi MHOTOUWIEHOB

C HUCIIOJIB30BaHUCM arimaparta MaTCMaTHYCCKOT' O aHaJInu3a,
IIPpUMCHATH IIPpONU3BOAHYIO
IIpu  PpCUICHHUM 3a4dad Ha JABMHXXCHHC;, pPEIIaTh IIPaKTHKO-

OPHEHTHUPOBAaHHBIE 3aJadll Ha HauOOJBIIHE W HaMMEHBIIHE
3HAa4YeHHUs, Ha HaXOKJCHHE ITYyTH, CKOPOCTH M YCKOPEHUS

I1P65. YMeHue oneprpoBaTh MOHATHAMM: pallMOHATbHAs (PYHKIHS,
noka3zaTenbHast (pyHKIMS, CTeNeHHas (pYHKLUS, JorapupmMuieckas
GYHKIMSA, TpUTOHOMeTpHuUueckne (GyHKUIHH, oOpaTHBle (GYHKIHH;
YMEHHE CTPOHMTh TpapMky H3yHeHHBIX (PYHKIHMI, HMCIOIB30BaTh
rpaduKu pH U3y4YeHUHN MpOLIECCOB

- CaMOCTOATCIIBHO OCYIICCTBIATH n 3aBHCHMOCTCﬁ, IIpU pEeICHUHU 3alad H3 APYIux yLIC6HLIX
TIO3HABATCIBHYIO ACATCIIBHOCTSD, BBISIBJIATH IIpECIAMETOB 1 3a1da4 M3 pCaHBHOﬁ JKM3HU; BBIpaXaThb (1)OpMy.]'IaMI/I
HpO6J'ICMLI, CTaBUTH n (1)OpMy.]'II/IpOBaTB 3aBUCHUMOCTH MEXKAY BEJINYNHAMHU




COOCTBEHHBIE 3aJaud B  0Opa3oBaTeNbHOM
OEeITeTBHOCTH M KM3HEHHBIX  CHUTYaIMsX;
CaMOCTOSITETHO COCTAaBIATh IUTAaH pPELISHUS
MpoOJaeMBl € YYETOM MMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NpPeNNOUTEeHUIH;
JaBaTh OLIEHKY HOBBIM CUTYallHsIM;
CIocoOCTBOBATh dbopMUPOBaHHIO "
MPOSBICHUIO IIHPOKOH JPYAMIMH B Pa3HBIX
00JIacTsAX 3HAHWI, MOCTOSHHO TOBBILIATH CBOM
00pa3oBaTeNbHBIN M KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJI:

MCIIOB30BATh MPHUEMBI peIEKCHH T OLIEHKH
CUTYyallUH, BHIOOpA BEPHOTO PEILICHMS;

- yMeThb OLICHMBaThb PHUCKH M CBOEBPEMEHHO
MPUHUMATh PELICHHS MO UX CHIDKEHUIO;

B) MOLMOHATBHBIH MHTEJUIEKT,
Ipeanonararouil cpopMUpPOBAaHHOCTS:
BHYTpEHHEN MOTHBAITHH, BKJTIOYAIOTIEH
CTpeMJIEHHE K JOCTHXEHHMIO LM U YCIEXYy,
ONITUMM3M, MHULMATHBHOCTD, yYMEHHe
NefcTBOBaTh, HCXO/IS U3 CBOMX BO3MOKHOCTEH;
- OMIATHM, BKJIIOYalOLIEH  CIOCOOHOCTh
MTOHUMAaTh SMOLIMOHATBHOE COCTOSHUE APYTHX,
YUUTHIBATh €ero npu OCYILECTBICHUH
KOMMYHHUKAIMH, CIOCOOHOCTh K COUYBCTBHIO M
CONEPEKMBAHUIO;

- COLMATBHBIX  HAaBBIKOB,  BKIIOYAIOLINX
CIIOCOOHOCTh ~ BBICTPaMBaTh  OTHOIIEHUS €
OPYTUMH  JIIOJBMH, 3a00THUTBCS, MpPOSBIATH
MHTEpeC U pa3peliaTh KOH(IUKTHI

[IP66. YMeHHe peliaTh TEKCTOBBIE 3aJadM Pa3HBIX THUIOB (B TOM
qHuciae Ha TPOLEHTH, JOMM M YacTH, Ha [BWKEHHE, padoTy,
CTOMMOCTh TOBAapOB M YCIyI, HalOrM, 3aJadd M3 o00JacTu
VIpaBIeHUS JTUYHBIMA M CeMEHHBIMH (PMHAHCAMM); COCTaBIATH
BBIPO)XECHUS, YpaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO

3aJjaud, MCCIEOBaTh TOJIyYeHHOE pellleHHe W OLEHMBAaTh
MPaBIONO0OHOCT PE3YIBTAaTOB;
I1P67. YMmenune OIIEpHPOBATH MOHATHUSAMH: cpenHee

apI/I(bMCTI/ILICCKOC, MCAHaHa, HauOoJbIllee M HAUMeHbIIee 3HA4YCHUA,
pasMax, JUCTIEPCHUA, CTAHAAPTHOC OTKIIOHCHHUC YHUCIIOBOT'O Ha6opa;

yYMEHHE U3BJIEKATh, MHTEPIPETHPOBATh MH(pOPMaLHIO,
NpelCTaBIeHHYI0 B TaONMLAX, Ha [uarpaMMax, rpadukax,
OTpaKaloIIyIO CBOMCTBA peaTbHBIX MpOLIECCOB

W SABIICHWI; TpeAcTaBIATh HH(POpPMAILMIO ¢ TOMOIIBIO TabIHIl
U AMarpaMm; MccieaoBaTh CTaTUCTHUECKHE JaHHbIE, B TOM YHCIE C
MpUMEHEHHEM IpapuUecKUX METOAOB H MEKTPOHHBIX CPENICTB;
[1P68. VYMmeHHMe omnepupoBaTh TOHATHAMM: CIyHaiHBIH OMBIT
U ciy4aiiHoe cOOBITHE, BEPOSTHOCTD CYIafHOTO COOBITHS; YMEHHE
BBIUMCIIATE  BEPOSATHOCTh C  MCIOJNB30BAaHMEM TIpadpHuuecKnx
METOJIOB; TNPHUMEHATh (POPMYNIBI CIOKEHHS W YMHOXKECHHSA
BEPOSATHOCTEH, KOMOMHATOpHBIE (hakThl U (HOPMYIBI MPH pEIICHUH
3aJ]a4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHII; 3HAKOMCTBO CO
CyuyailHBIMH  BETMUMHAMM; YMEHHE TIPUBOIUTH  TNPHUMEpPHI
MPOSBJICHUS 3aKOHA OONBIINX YHCEN B IPUPOIHBIX

M OOILIECTBEHHBIX SBICHUSAX;

[IP614. VYMeHue BBIOMpaTh NOAXOASIIMH HM3IYUESHHBIH METO[
IUIL pellieHHsl 3aJayl, paclo3HaBaTh MaTeMaTHuecKhe (haKThl
M MaTeMaTH4YecKHe MOJAENH B MPHPOIHBIX M OOIIECTBEHHBIX
ABIIEHUSX, B  HCKYCCTBE; YMEHHE TPHUBOIUTH  IPUMEPHI
MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHPOBOH
MaTeMaTHUeCKOH HayKH

OK 04. DddexruBno
B3aMMOJIECHCTBOBATH

JINYHOCTHBIE PE3YILTATHI OOJIKHBEI OTpaXaTh B
JacTu: IOCHHOCTHU Hay4YHOTO IIO3HAHUA:
OCO3HAaHHUC IICHHOCTH Haquoﬁ JCATCIBHOCTH,

[1P61. Bnagenune MeTogamMu 10Ka3aTebCTB, AITOPUTMAMH PELISHHS
3alay; yMeHHe (OPMYIHUPOBATh OMNpeAeTeHUs, AaKCHOMBI U

10




n pa6OTaTB B KOJIJICKTHBC
1 KOMaH[C

TOTOBHOCTh  OCYLIECTBIATh HPOEKTHYIO U
HCCIEIOBATENBCKYIO NeATeNbHOCTD
WHAWBHIYAIBHO U B TPYIIE

MertanpenMeTHbIe Pe3yNBTATHI JOJKHBI
OTpaXkaTb:

OsnageHue YHUBEPCATBLHBIMU

KOMMYHUKaTHBHBIMH JeHCTBUAMMU:

0) coBMecTHas JesTeIbHOCTh:

- TIOHUMaTh M WCIOJNB30BaTh MPEUMYIIECTBA
KOMaHTHOH ¥ MHAMBHIYaTbHOMH paboThI;

- IPUHUMATh LT COBMECTHON NesATETbHOCTH,
OpPraHU30BBIBATh M KOOPIMHHPOBATH JeHCTBUSA
O €€ JOCTHKEHMIO: COCTABIIATE MJIaH ASHCTBU,
pacmpeneNnsaTe pPoJIM C  y4eTOM  MHEHHUH
YYacCTHHKOB 00CyX1aTh Pe3yNBTATHI
COBMECTHOI! paboThI;

- KOOpPAMHUpPOBaTb ¥ BHINOJHATH PaboOTy
B YCIOBHMSX  pealbHOro,  BHPTYaJbHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJIEHCTBYS;

- OCYIIECTBIATH MO3UTHBHOE CTpaTErHyecKoe
MOBEJICHNE B PA3MUYHBIX CUTYalUsAX, POSBIAT
TBOPUYECTBO " BooOpakeHue, OBITH
MHULMATHBHBIM.

OBnajieHHe YHUBEPCAIBHBIMH PETYIATHBHBIMU
NENUCTBUSIMU:

T') IpUHSTHE ceOsl U IPYTHX JIOACH:

- TPUHMMAaThb MOTHBBl M apryMEHTHI JAPYIHX
TrOAEH NPH aHaM3€e Pe3yIbTaTOB AeATEIFHOCTH;
- IpU3HaBaTh CBOE MIPABO U MPABO APYTHX JOAEH
Ha OIIIHOKMH;

- pa3BUBaTb CIOCOOHOCTh TIOHUMATh MHpP
C TTO3UINH JPYTOro HYeloBeKa

TEOPEMBI, MPUMEHATh UX, TPOBOIUTH JOKa3aTeIbHbIE pacCyXICHHS
B XOJIe peLleHN 3a1a4;

I1P67. YMmenune OIIEpHPOBATH MOHATHUAMH: cpenHee
apu¢pMeTHUIeCKOEe, MENaHa, Hanboblee U HaMMEHbIlIee 3HaUeHHS,
pa3Max, TUcTepcHs, CTaHAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;

yYMEHHE U3BJIEKATh, MHTEPIPETHPOBATD MH(pOpMaLHIO,
NpelCTaBIeHHYI0 B TaONMLAX, Ha [IuarpaMMax, rpapukax,
OTpaKaloIIyIO CBOMCTBA peaTbHBIX MpOLIECCOB

W SABIICHWI; TpPeACTaBIATh HH(POpPMAIMIO ¢ TOMOIIBIO TabIuIl
U AMarpaMm; UccleaoBaTh CTATUCTHUECKUE IaHHBIE, B TOM UHCIIE C
MpUMEHEHHEM IpapuUecKUX METOAOB H MEKTPOHHBIX CPENICTB;
I1P68. VYMmeHHMe onepupoBaTh TOHATHAMM: CIy4HaiHBIH OMBIT
U ciy4aiiHoe cOOBITHE, BEPOSTHOCTh CIYHaHHOTO COOBITUS; YMEHHE
BBIUHCIIATE  BEPOSATHOCTh C  MCIOJNB30BAaHMEM TIpadpHuyuecKnx
METOJIOB; NPHUMEHATh (POPMYNBl CIOXKEHHS W YMHOXEHHSA
BEPOSATHOCTEH, KOMOMHATOpHBIE (hakThl M (HOPMYIBI IPH peIIEHUH
3aJ]ay; OL[EHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHII; 3HAKOMCTBO CO
ClyuyailHBIMH  BETMUYMHAMM; YMEHHE TIPUBOIUTH  TNPHMEPHI
NpOSBICHUS  3aKOHAa  OONBIIMX  4YHMCeNl B TIPHUPOIHBIX
1 OOILIECTBEHHBIX SBICHUSAX;

[IP614. VYMeHue BBIOMpaTh NOAXOASAIIMH H3IYUESHHBIH METOJ
UL pellieHusl 3aJayl, paclo3HaBaThb MaTeMaTHuecKhe (haKThl
M MaTeMaTH4YecKHe MOJAENH B MPHPOTHBIX M OOIIECTBEHHBIX
ABIIEHUSX, B  HCKYCCTBE; YMEHHE TPHBOIUTH  IPUMEPEI
MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHpPOBOH
MaTeMaTHUeCKOH HayKH
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OK 05. OcywmecTBasaTs
YCTHYIO M THCBMEHHYIO

JINYHOCTHBIE PE3YIBTATHL HOJIKHBI OTpaKaThb
B 9aCTH: OCTCTHYCCKOI'O BOCIIUTaHUA:

I1P61. Bragenune MeTogamMu 10Ka3aTebCTB, AITOPUTMAMH PELICHHS
3alay; yMeHHe (GOpMYIUPOBAaTh OMNpeNelNeHNs, aKCHOMBI U

KOMMYHHUKAIIIO - 3CTETHYECKOe OTHOILIEHHE K MHUPY, BKJIIOUAs | TEOPEMBI, IPUMEHATh UX, TPOBOIUTH J0Ka3aTeIbHbIE pacCyXKICHHS
Ha TOCYJapCTBEHHOM | DCTETHKY OBITa, HAy4HOIO M TEXHHMYECKOIO | B XOJe pelieHMs 3ajay;
A3BIKE Poccuiickoil | TBopuecTBa, cropTa, TpyAa M oOuiecTBeHHBIX | [IP66. YMeHue peliaTh TEKCTOBBIEC 3a/la4M Pa3HBIX THUIIOB (B TOM
@enepaii ¢ y4eTOM | OTHOLICHMH; qHuciae Ha TPOLEHTH, JOJMM M YacTH, Ha [BWKEHHE, padoTy,
ocobeHHOCTEH - CITOCOOHOCTH BOCTIPUHMMATE PAa3MYHbIE BUJBl | CTOUMOCTh TOBapoOB W YCIOYyr, HaJOTH, 3adadydl U3 OOJIacTH
COLIMAJIEHOTO MCKyCCTBA, TPaJMLMH M TBOPYECTBO CBOETO | YIPABICHUS JIUYHBIMH M CEeMEHHBIMHM (pMHAHCAMM); COCTABIATH
" KYJIBTYpHOTO | M APYTHUX HapoOB, OLIYILATh MOILMOHANBHOE | BBIpAXKEHMs, YPaBHEHMS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
KOHTEKCTa BO3/ICHCTBHE HCKYCCTBA; 3aaud, MCCIEOBaTh TIOJyYeHHOE pellleHHe W OLEHMBAaTh
- yOeXIE€HHOCTh B 3HAUMMOCTH AN JIMYHOCTH | MPaBIONOAOOHOCTh Pe3yibTaTOB;
u ofmecTBa oTedecTBeHHOro M MupoBoro | I[IP68. VYmeHue omnepupoBaTh MNOHATHAMH: CIY4YalHBIH OIBIT
MCKYCCTBA, STHUUECKMX KYJIBTYPHBIX TPaAULMH | M ciiydaiiHOe COOBITHE, BEPOSTHOCTD CIIy4ailHOrO COOBITHS; YMEHUE
M HapOJHOTO TBOPHYECTBA BBIUHCIIATE  BEPOSATHOCTh C  MCIOJNB30BAaHMEM TIpadpHuyuecKnx
MertanpenMeTHbIe Pe3yNBTATHI JOJDKHBI | METOJOB; TPHMEHATh (OPMYNIBI CIOKEHMS W  YMHOXKEHHS
OTpaXkaTh: BEPOSATHOCTEH, KOMOMHATOpHBIE (hakThl M (HOPMYIBI IPH peIIEHUH
OsnageHue YHUBEPCATBHBIMH | 3a/1a4; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
KOMMYHUKaTHBHBIMH JeHCTBUAMMU: ClyuyailHBIMH  BETMUYMHAMM; YMEHHE TIPUBOIUTH  TNPHUMEPHI
a) OOIlEHHE: - OCYILIECTBIATh KOMMYHHMKAIlMM | MPOSABICHHMS  3aKOHAa  OONBIIMX  YHcel B MPHPOTHBIX
BO BceX c(epax KHU3HHU; 1 OOILIECTBEHHBIX SBICHUSAX;
- pacmo3HaBaTh HeBepOalbHble cpefcTBa | [[P614. YMeHue BBIOMpaTh MOAXOIAIIMHI M3YyUEeHHBIH MeTOA M
OOIlleHUs, TOHMMAaTh 3HAUe€HHE COLMATBHBIX | pellieHHs 3ajaydd, paclo3HaBaTh MaTeMaTH4yeckue  (PaKThl
3HAaKOB, pacro3HaBaTh MPEANOChITKH | M1 MaTeMaTH4YeCKHe MOJENH B MPHPOTHBIX M OOIIECTBEHHBIX
KOH(IMKTHBIX CUTyalluli M CMAr4aTh | SBICHMAX, B HMCKYCCTBE, yMEHHE MPHUBOAUTH IPUMEPHI
KOH(JIMKTHI; MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHpPOBOH
- pa3BEepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY | MaTeMaTH4YecKoH HayKu
3pEHMS C HCTIOJIb30BAaHUEM SI3BIKOBBIX CPECTB
OK  0e. [IposBnate | JIMUHOCTHBIE pe3yAbTaThl JOJKHBI oTpaxkaTh | [IPO1. Bragenue MeTonaMu 10Ka3aTeNbCTB, alTOPUTMAMHU pEIIEHUS
IpaXIaHCKO- B YaCTH: 3aa4; yMeHHe (opMyTUpOBaTH OMNpEIENeHHs, AaKCHOMBl U
NaTPUOTHIECKYIO - TpaXJaHCKOTO  BOCIMTaHUS: TPUHATHE | TEOPEMBI, IPUMEHATh UX, TPOBOIUTH J0Ka3aTeIbHbIE pacCyXKICHH
MO3ULHIO, TPaIULMOHHBIX HallMOHAJBHBIX, | B XOJ€ pelIeHHs 3a1ay;
JNEMOHCTPHPOBATh o0I11eYeNTOBEYECKIX rymaHuctHdeckux | IIP66. YMmeHue pemiate TeKCTOBBIE 3alaul pa3HBIX THIIOB (B TOM
OCO3HaHHOE  TOBEACHHE | M JIeMOKpPaTHUYECKHX IIEHHOCTEH; qHuciae Ha TPOLEHTH, JOJMM M YacTH, Ha [BWKEHHE, padoTy,

Ha OCHOBC pOCCHfICKHX

-IMIATPHOTHYCCKOTI'O BOCTIMTaHHU A

CTOMMOCTL TOBapoOB M YCIYI', HAJOI'M, 3adadd U3 obacTu
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OYXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM HYHCIE
C y4YeTOM TapMOHH3aLUU
MEKHAIMOHATBHBIX

" MEXPETUTHO3HBIX
OTHOILLIEHHUH, TPHUMEHSATH
CTaHIaPTHI
aHTHKOPPYMILIHOHHOTO
MOBEJCHUS

IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM
CHMBOJIAM, HCTOPHYECKOMY ¥ TPUPOIHOMY
HaclleIN0, TAaMSATHUKAM, TPAJUIUAM HapOJ0B
Poceun, noctmkeHnsm Poccum B Hayke,
HCKYCCTBE, CITOPTE, TEXHOJIOTHIX U TPYIC;
MerTanpenMeTHEIE Pe3yIIBTATHI JIOJI’KHEI
OTpaXKaTh: OmiajeHUe  YHUBEPCATBHBIMH
PeryIsSITHBHBIMH JNEHCTBUSAMM:
B) SMOI[HOHANBHBIH HWHTEJUIEKT,
MPETOIAraroIni cOpMUPOBAHHOCTS:
--CaMOCO3HaHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTE
MOHUMAThL CBOE SMOILMOHAILHOE COCTOSHHE,
BUJCTH HANpaBJICHUS Pa3BUTHIA COOCTBEHHOM
HYMOITHOHANTBHOH cdeprl, OBITh YBEPCHHBIM B
cebe;

- CaMOpPCETYJIIMPOBaHNA, BKIIIOYAIOIICTO
CaMOKOHTPOIJIb, YMCEHHUC IIpUHUMATDH
OTBCTCTBCHHOCTH 3a CBOC IIOBCACHUC,
CIIOCOOHOCTE AaalITUPOBATHCA K

SMOLIMOHANBHBIM H3MEHEHHSIM U TPOSBIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAllUM, BKIIOYAIOLIEH
CTpeMJIeHHE K IOCTHXEHHIO LIeMM M YCIexy,
OIITUMH3M, MHHUIHATUBHOCTD, yMEHHe
el icTBOBATh, HCXOIA U3 CBOUX BO3MOKHOCTEH;
- OMHIATHH, BKIKOYAIOIEH  CIOCOOHOCTDL
MOHNMATh 3MOIMOHATBHOE COCTOSHUE APYTHX,
YUHUTHIBATh ero npu OCYIIIeCTBICHUHT
KOMMYHHKAINH, CIIOCOOHOCTh K COUYBCTBHUIO H
COTlEepPEeKMBAHUIO;

- COLHANBHEIX  HABBEIKOB,  BKIIOYAIOIINX
CIIOCOOHOCTE BBICTpauBaTh OTHOIIECHHUS
C OpYTUMH IIOJbMH, 3a00THUTHCS, MPOSBIATH
HWHTEpeC U pa3peliaTh KOHOIUKTHI

YHOpaBJICHUA JUYHBIMA W CeMEHHBIMH (1)I/IHaH0aMI/I); COCTaBJIATH
BBIPDAKCHHUA, YPABHCHUA, HECPABCHCTBA U UX CHCTEMEI IO YCIOBUIO

3aJjaud, MCCIEOBaTh TOJIyYeHHOE pellleHHe W OLECHUBaTh
MPaBIONO0OHOCTD PE3YIIBTATOB;
I1P67. YMmenune OIIEpHPOBATH MOHATHUAMH: cpenHee

apudmeTHueckoe, MeiaHa, HanOoMbIllee U HAUMEHbIIIee 3HaUCHMUS,
pa3Max, qucrepcusi, CTaHJapTHOEe OTKJIOHEHHE YHCIOBOTO Habopa;
yMeHHe H3BJICKATh, HHTEPIPETUPOBATH nH(pOpMAIIHIO,
mpelcTaBlIeHHYl0 B Tabiuiax, Ha JuarpaMmax, Trpadukax,
OTpaXaloIllyl0 CBOICTBa pealbHBIX IPOLIECCOB U  SIBICHHIA;
MpelcTaBlIsATh WHGOPMALUIO C MOMOUIBI0 TAaONHII M JUarpamm;
HCCIIeIOBaTh CTaTUCTHUECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHHUEM
rpadUUeCKUX METOJOB U DIIEKTPOHHBIX CPEJICTB;

I1P68. VYMmeHHMe onepupoBaTh TOHATHAMM: CIy4HaiHBIH OMBIT
U cllydaifHOe cOOBITHE, BEPOITHOCTD CIyUalfHOTO COOBITHS; YMEHHE
BBIUHUCIATH BEPOATHOCTh C  MCIOJNB30BaHHEM TpadpuuecKux
METOJIOB; TPHUMEHATh QOPMYJIBl CIHOKEHHUS W  YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOpHbIE (PpakThl U POPMYIBI MPH PEIICHUN
3ajlad; OIICHUBATh BEPOSTHOCTH peabHBIX COOBITHI; 3HAKOMCTBO CO
CIy4aHBIMH  BEIMYWHAMH; yMEHHE TPUBOAUTH MPHUMEPHI
MpOSIBIIEHUS  3akoHa  OONBIIMX  YHCel B IPUPOTHBIX
1 OOIIECTBEHHEIX SBICHHIX;

[1P614. YMeHue BHIOMpaTh MOAXOISAIINNA H3YyUEHHBIH METON IS
pellieHHus 3aJadd, pacllo3HaBaTh MaTeMaThdeckue ¢akThl U

MaTeMaTHUYeCKHe MOJEeNH B TIPUPOAHBIX WM  OOIIECTBEHHBIX
ABIIEHUSX, B  HCKYCCTBE; YMEHHE TPHBOIUTH  IPUMEPEI
MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHPOBOH

MaTeMaTH4IeCKOI HayKHn
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OK 07. CogelicTBOBaThH

COXPaHEHHIO
OKpYy>Karolien cpensl,
pecypcocOepexeHHtIo,

MPUMEHSATH 3HaHU

00 W3MEHEeHWH KINMAarTa,
MPUHIHIEL  OEPERITUBOTO
TIPOM3BO/ICTRA,

3¢ (PeKTUBHO AeHCTBOBATH
B Ype3BBIYANHBIX
CHUTYaITHIX

JluuHOCTHBIE pE3yNbTAaThl JOJKHBI OTpaKaTh
B Y4aCTH: YKOJOTHYECKOI'O BOCITUTAHUA:

- aKTHMBHOE€ HENpUATHE ASHCTBHM, TPUHOCIIINX
Bpea OKpyXaroliel cpese;

- YMeHHe TNPOTHO3UPOBATH HEOIAaroNnpusSTHBIE
KOJIOTHYECKHE TOCIIEACTBHUA
MpeanpUHIMaeMbIX TeHCTBUH, MpeaoTBpaIlaTh
UX;

- paciinpeHue OITBITa
HKOJIOTHYECKOM HalpaBJICHHOCTH;
MeTtanpenmeTHbie pe3yIbTaThI JOJIKHEI
OTpaXkaTh: OsiageHne YHUBEpCaTbHBIMH
y4eOHBIMU MTO3HABATEIBHBIMU TCHCTBUIMMU:

0) Ga3oBBIe HcceqOBaTEeNbCKHE AeHCTBUS:

- pa3pabaThiBaTh IUIAH pelieHUs TMPoOIeMBI
C yUETOM aHalli3a UMEIOIINXCS MaTepHalbHBIX
1 HeMaTepHAIBbHBIX PECYPCOB;

- OCYILECTBJATH IIeNeHANPaBICHHBIH IOUCK
MmepeHoca CpelcTB M CIMOcoOOB  JeHcTBUA
B Mpo(hecCHOHANBEHYIO Cpeay;

- yMeTh MEePEHOCHUTH 3HAHUS B TTO3HABATENbHYIO
W TIPaKTHYECKYIO 00JacTH KU3HEAeITeNbHOCTH;
OBiageHne YHHUBEPCATbHBIMI
KOMMYHHKaTHBHBIMH JeHCTBUSIMMU:

0) coBMecTHas JIesTebHOCTh:

- MpenajiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MU
C TO3WLUMU  HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTHIeCKOH 3HAUUMOCTH;

OBnaneHne YHHUBEPCAIBLHBIMH PEryISTUBHBIMU
NENUCTBUSIMU:

0) CaMOKOHTPOJIB:

- JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH
KOPPEeKTHBBl B  JCATENBHOCTb, OIICHHBATh
COOTBETCTBHUE PE3YNHTATOB IENIIM

ACATCIIBHOCTH

I1P61. Bragenune MeTogamMu 10Ka3aTebCTB, AITOPUTMAMH PELICHHS
3aja4; yMeHHe (opMyTHUpOBaTH OMNpEIENCHHs, AaKCHOMBl U
TEOPEMBI, MPUMEHATh UX, TPOBOIUTH JOKa3aTeIbHbIE pacCcyXICHHS
B XOJIe peLleHN 3a1a4;

[1P64. YMeHnue onepupoBaTh MOHIATHAMM: PYHKIHS, HETpephIBHAS
(YHKLHS, TPOU3BOIHAS, IEPBOOOpA3Has, ONPeIeNeHHBIH HHTETpa;
YMEHHE HaXOAWUTh TMPOM3BOJIHBIC INEMEHTAPHBIX  (PYHKIHII,
MCITIONB3Ysl CIpaBOYHBIE MaTepHallbl; UCCIENOBaTh B MPOCTEHIINX
ciydasXx (PyHKIMH Ha MOHOTOHHOCTb, HaXOAWTh HaMOONBLINE U
HaMMEHbIINE 3HaueHNs (GYHKLUHUI; CTPOUTH IpadpuKi MHOTOUIIEHOB
C  WCTOJNB30BAaHWUEM allapaTa MaTeMaTH4YecKOro  aHalln3a;
NPUMEHATh TPOM3BOAHYIO TPHU pELICHMM 3aJad Ha JBHXECHHE;
pelaTh NPaKTHKO-OPHEHTHPOBAHHBIE 33a/la4d Ha HauOOJBILINE H
HalMEHBIINE 3HAYCHMs, Ha HAaXOXACHHE IIyTH, CKOPOCTH H
YCKOPEHUS

I1P65. YMeHue oneprpoBaTh MOHATHAMM: pallMOHATbHAs (PYHKIMA,
noka3saTenbHast (pyHKIMS, CTeNeHHas (pYHKLUS, JorapupmMuieckas
GYHKIMSA, TpUTOHOMeTpHUecKHe (GYHKIHMH, OOpaTHbIe (PYHKIINH;
YMEHHE CTPOHMTh TpapMky H3yHeHHBIX (PYHKIHMI, MCIOIB30BaTh
rpaduKu pH U3yUeHUH MpOLIECCOB
M 3aBHCHMOCTEH, TpU peIeHUH 3afad U3 JPYrHX YUeOHBIX
IpEeIMETOB M 3aJad U3 pealbHOM KM3HM; BBIpaXaTh (opMyTaMu
3aBHCHMOCTH MEXY BETHUNHAMM;

[1P66. YMeHHe peliaTh TEKCTOBBIE 3aJadM Pa3HBIX THUIOB (B TOM
qHuciae Ha TPOLEHTHI, JONM M YacTH, Ha JABIDKEHHE, padoTy,
CTOMMOCTh TOBAapOB W YCIyI, HaJOTH, 3aJadd W3 oOJacTu
VIpaBIeHUS JTUYHBIMH M CeMEHHBIMH (PMHAHCaMM); COCTaBIATH
BBIPO)XECHUS, YpaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO
3aJjaud, MCCIEOBaTh TIOJyYeHHOE pellleHHe W OLEHMBAaTh
MPaBIONO0OHOCTD PE3YIILTATOB;

[1P614. YMeHue BHIOMpaTh MOAXOISAIIMNA H3YUEHHBIH METON IS
pellieHusl  3ajaydd, paclo3HaBaTh MaTeMaTH4yeckue  (PaKThl
M MaTeMaTH4YecKHe MOJAENH B MPHPOTHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE;, YMEHHE TIPHBOIUTH  IPUMEPHI
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MaTeMaTHYECKIX OTKPBITUH  POCCHMCKOM M MHPOBOH
MaTeMaTHUeCKOH HayKH

I[IK 1.1. IIpoextnpoBaTb
0a3bl JaHHBIX.

I[IK 2.2. PazpabatbiBaTh
MOJYIIH  TIPOTPaMMHOTO
obecrneueHus

I1P61. Bnagenue MeTogamMu 10Ka3aTebCTB, AITOPUTMAMH PELICHHS
3aa4; yMeHHe (opMyTHUpOBaTH ONpEIENeHHs, AaKCHOMBI U
TEOPEMBI, MPUMEHATh UX, TPOBOIUTH 10Ka3aTebHBIE pacCyXIACHHS
B XOJIe peLleHN 3a1a4;

I1P67. YMmenune OIIEpHPOBATH MOHSATHUAMH: cpenHee
apu¢pMeTHUIeCKOE, MEMaHa, Hanboblee U HauMEeHbIlIee 3HAUSHNS,
pa3Max, TUCTepcHs, CTaHAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMEHHE U3BJIEKATh, MHTEPIPETHPOBATh UH(pOpMalHIO,
NpeCTaBIeHHYI0 B TaONMLAX, Ha [uarpaMMax, rpapukax,
OTpaKaloIlyl0 CBOMCTBA pealbHBIX TPOLECCOB M  SBJICHUH;
MpPEACTAaBIATh MH(POPMALMIO ¢ TOMOIIBIO TAONMILl U JUArpaMM;
MCCIIeIoBaTh CTATHCTUYECKHE TaHHBIE, B TOM YHCJIE C TPIMEHEHHEM
rpadpUUecKUX METOJIOB U SJEKTPOHHBIX CPECTB;

[1P68. YMeHue oneprpoBaTh NOHATHAMH: CTYyYalHBIH OTBIT

U ciy4aiiHoe cOOBITHE, BEPOSTHOCTD CYIafHOTO COOBITHS; YMEHHE
BBIUHCIIATE  BEPOSATHOCTh C  MCIOJNB30BAaHMEM TIpadpHuuecKux
METOJIOB; NPHUMEHATh (POPMYNBl CIOXKEHHS W YMHOXEHHSA
BEPOSATHOCTEH, KOMOMHATOpHBIE (hakThl U (HOPMYIBI MPH pEIICHUH
3ajJ]a4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CyuyailHBIMH  BETMUYMHAMM; YMEHHE TIPUBOIUTH  TNPHUMEPHI
MPOSBJICHUS 3aKOHA OONBIINX YHCEN B IPUPOIHBIX

M OOILIECTBEHHBIX SBICHUSAX;

[1P614. YMeHue BHIOMpaTh MOAXOISAIINNA H3YUEHHBIH METON IS
pelLleHNs 3a/la4l, paclio3HaBaTh MaTeMaTHIecke (PaKThl

M MaTeMaTH4YecKHe MOJAETH B MPHPOTHBIX M OOILIECTBEHHBIX
ABIIEHUSX, B  HCKYCCTBE; YMEHHE TPHUBOIUTH  IPUMEPHI
MaTeMaTHYECKIX OTKPBITHH  POCCHMCKOM M MHPOBOH
MaTeMaTHUeCKOH HaykH
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2. CTpyKTypa H coaepxanue 0011eo0pa3oBaTeIbHON THCHUILTHHBI

2.1. O0beM IMCHUIIAHBI M BUABI y4eOHOH padoThbl

Buj yueOHoii padoThI O0nem B
yacax

O06bem 00pa3oBaTeJIbHOM NPOrpaMMbI M CHUIIIHHbBI 300

B T.4.

TEOPETUUECKUE 3aHATHUS 236

[IPAKTHYECKUE 3aHATUS 52

IIpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:kaHNe (BKIIOYasi coJlep:KaHue 62

NPHKJIATHOT0 MOays)?

IpomesxyTouHas arrecTamus (MOArOTOBKA K 9K3aMEHY, K3aMeH)> 12

4 Mpodeccnonanpro OPHEHTUPOBAHHOE cojeprKaHue pachpe/eiacHo 1o pasienam (TeMam)

u gacTh B pazzerne [Ipukinaanoil Moayib.
> MopMa MPOMEKYTOUHOM aTTECTAIMU M KOJIUYECTBO YacoB, OTBOJAUMEIX Ha €€ HPOBEJCHUE, PErIaMEHTUPYIOTCSA
yuebnpM mwranoM OI1 CITO.



2.2. TemaTuyecKMH IJIAH U COACPKAHUE TUCHUILTHHBI

Coaep:xanue y1e0HOro MaTepuajaa (0CHOBHOe U MPo(dhecCHOHATILHO Obnem | POPMADVEMEL
HaumeHoBaHHe pa3geoB H TeM | OpHEHTHpPoBaHHOe), 1a60paTOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKIATHOI ¢ OpMUpYEMBIC
MOYTb (pH HaIWHH) YacoB | KOMIIETE€HIHH
1 2 3 4
OcHOBHOE coiepKaHue
Paznea 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM HIKOJIbI 18 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 1.1. CopepxaHue yueOHOTo MaTepuala 2
Hemp ® 3amauM  MaTeMaTHKH | [{enbs W 3aaun MaTeMaTHKH TPH OCBOCHUM CICIHAIBHOCTH. ba3oBBle 3HAHUA U
IPH OCBOECHHMM CIEIHMAIBLHOCTH. | yMEHHS MO MaTeMaTHke B MpodeccHOoHalbHON M B MOBCEIHEBHON AEATEIHLHOCTH.
MHoKecTBa H JIOTHKA MHoXecTBO, oONepalMd HaJ MHOXECTBaMH, JUarpaMMmbl Dilepa-BeHHa.
Hcnonb3oBaHue TEOPETHKO-MHOKECTBEHHOTO ammapara A OMUCaHMs pealbHBIX
MPOLIECCOB U ABJEHMI B MpodecCHOHATBLHON NeSTeNbHOCTH, IPU PEIICHUH 3a/1ad U3
JOPYTUX TUCUUTUINH
Tema 1.2. Copep:xaHue yueOHOTo MaTepHala 2
Yucita ¥ BEIYHUCIIEHUS Hatypanbheie u nensle uncna. [Ipu3Haku AeTMMOCTH LETBbIX YKcel. PaimoHaapHble
uyrcna. OOBIKHOBEHHBIE M JIECATHUHBIE JpOOH, TIPOIEHTHl, OecKOHEUHbIE
nepuoanueckue Apodu. ApudmeTHueckue onepalui ¢ paloHaIbHBIMU YHCIIaMHU,
peoOpa3oBaHUs YUCIOBBIX BhIpaxeHUH. JeficTBUTeNbHBIe Yncia. PalnoHansHble U
HppallMOHANIbHBIE 4Hcla. ApHpMeTHUecKHe OIepalid ¢ AeHCTBUTEIbHBIMU
yrcnaMu. [[puOmimkEHHbIe BRIUUCICHUS, TIpaBUila OKPYTJIEHUS, MPUKUIKA U OI[EHKa
pe3yabTaTa BRIUNCICHUH
Tema 1.3. ConepkaHue yueOHOro MaTepHala 4
ToxnmectBa u  ToxOecTBeHHBIE | TOXIECTBa M TOXKIECTBEHHBIE TPpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHCHHS.
npeoOpa3oBaHUs VYpaBHeHusd, | HepaBeHCTBO, pellieHHe HepaBeHCTBa. MeTol WHTEpBANOB. PellleHHe IENBIX |
HEpaBEHCTBA U UX CHCTEMBI IpOoOHO-pallMOHANLHEIX YpaBHEHMH W HepaBeHCTB. lIpyiMeHeHMe ypaBHeHWH H

5 OGpazoBareibHas Opranu3alus BIPaBe caMOCTOSTENLHO OLPEAEIATh OCIEA0BATEILHOCTE H3YHEHHS Pa3/IeloB U BXOAAIINX B HUX TEM, a TaKXKe HepepacupeIelaTh KOJIUIECTBO
YacoB JIIA OCBOCHUS OOYUYAIOMIUMHUCS YIeOHOTO MaTepHalia ¢ YIeTOM JTIOTHKH (OPMHUPOBAHUS TUCIHUILIHHAPHEIX PE3YIBTATOB, OOIMUX U MpodeCCHOHATHHBIX KOMIICTCHITH,
MEKTIPEIMETHBIX CBSI3eH ¢ IpYTHMHU TUCIUIDIHHAMH 001e00pa3oBaTeIbHOTO U 00MIeNpodecCHOHATBHOTO UKIOB yuebHoro wrana OI1 CITO
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HEPABCHCTB K PCIICHHUIO MATCMATHYCCKUX 3a4av M 3aJa4 U3 PasIMYHBIX obOacTeit
HAaYKHU U pCaHLHOﬁ sk3HH. CHCTEMEI H COBOKYITHOCTH pallHOHAJIBHBIX ypaBHCHI/Iﬁ n
HEPaBCHCTB. CHcTeMBl JTHHEHHBIX ypaBHCHI/H\/'I. Pemrenme IIPUKIIAAHBIX 3a4a4 €
IIOMOIINBIO CUCTCMBI JIMHEHBIX ypaBHCHI/Iﬁ

Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE coep/KaHHe (coaepKaHNe NPUKIATHOTO 2

IIponieHTHBIE BBIYHCIICHHS | MOXYJIs1)

B IpodecCHOHANBHBIX 3aJauax IpakTnyeckoe 3ansaTne 1 IlpuMeHeHMe ApoGedl M NMPOLEHTOB I pELICHHS
NPUKIAJHBIX 3aJad W3 pa3dMyHBIX oOTpaciedl 3HaHMH M peabHOM KHU3HH.
[TpubnmKEHHBIE BEIYMCICHUS, IPABIIIA OKPYTTIEHUS, IPUKHIIKA U OLIEHKA pe3ybTaTa
BBIUHCIIEHNH. Pa3Hble cmocoObl BEIYMCISHUS MPOLEHTOB. [[poLleHTHBIE BBEIYMCICHUS
B Npo¢ecCHOHANBHBIX 3a/1a4ax. [[puMeHeHNe ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3aJa4 M 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAYKH U pealTbHON KHU3HU

Tema 1.5. Conepxanue yuebHOro MaTepHana 2

IlocnenoBaTrenbHOCTH IlocnenoBaTenbHOCTH, CMOCOOBI 3aJaHMs TOcHeAoBaTeNbHOCTEH. MOHOTOHHBIE

U TIPOTpeccHu nocleIoBaTeNbHOCTH.  ApupMeTHUecKass W TeoMeTpHueckas  IPOTPEeCcCHH.
beckoHeuHo yOwIBatollass reoMeTpudeckas mporpeccus. CyMMa OecKOHEUHO
yOBIBafoliell reoMeTpuueckoil mporpeccud. ®PopMmyna CIOXKHBIX MPOIEHTOB.
Vcnonb30BaHue MPOrPECCHH [UTS peIlIeHHs] pealbHbIX 3a/1a4 IPUKIaJHOTO XapaKTepa

Tema 1.6. CognepkaHue yueOHOro MaTepHala 4

OyHKIMH U Tpaduku Oynkuus, crnocobbl 3aganus ¢yHkuU. ['papuk pynkuuu. BzaumHo oOpaTHbIE
¢yHk1MH. O61IacTh oNpeAeeHUs 1 MHOXecTBO 3HaueHuH pyHkimu. Hynu GyHkimm.
[TpoMekyTKH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKLIUI
IlpakTyeckoe 3ansiTue 2 OyHKIMK U rpaduku

Tema 1.7. ConepkaHue yieOHOro MaTepHaa 2

BxoaHoit KOHTpoJIb Beluncnennss M mnpeoOpazoBaHMs. YpaBHEHHMS M HepaBeHcTBa. lIporpeccui.
DYHKIMH U TpadUKH
KoHTponsHas paboTa no pasfeny 17

Pazpnea 2. Crenenu u kopHu. CTeneHHasi, moka3arejbHada u Jorapupmuyeckas GpyHkuusa 50

OK-01, OK-02,
OK-03, OK-04,
OK-05,
OK-06,
OK-07

? Jackl KOHTPOIBLHEIX paloT YUTEHE! B COJICPKAHUY YUeOHOTO MAaTEpHATIa U BXOJAT B OOIIee KOIHIECTBO YacoB 110 pasjeiy (TeMe)
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Tema 2.1.
ApudMeTnieckuii KOpeHb n—oM
CTENEeHN

Conepkanue yuebHOro MaTepHaa

ApudMeTniecknii KOpeHb HaTypalbHOU cTemeHu. JlelicTBuS ¢ apudpmeTHUeCKUMHU
KOPHSIMH N—OH CTENEeHH

Tema 2.2.
Crenenu. CraHgapTHas ¢opma
3aIMCH JeHCTBUTENBHOTO YHCTa

ConepkaHue yueOHOro MaTepHaa

CreneHb ¢ 1enbIM ToKazaTeneM. CTaHAapTHas ¢opMa 3amicH ACHCTBUTEIBHOTO
yrcna. Vcrnonb3oBaHne MOAXOAAIIEH (OpPMBI 3alMcH AeHCTBUTENBHBIX HHCeN IS
pelLleHNs MPaKTHIECKUX 3a1a4 U peACTaBIeHN JaHHBIX. CTEeNeHb ¢ palliOHATBHBIM
nokaszareneM. CBoiicTBa crenmeHH. llpeoOpazoBaHue BBIpaXEHUH, coAepKalliX
CTENEHH ¢ PALMOHATBHBIM MTOKa3aTeleM

Tema 2.3.
CrenenHas GyHKIUSL

CognepkaHue yieOHOro MaTepHala

CreneHHas GpyHKIMS ¢ HATYpaJbHBIM U LIETBIM NoKa3aTeneM. E€ cBolicTBa U rpaduk.
CBoiicTBa M rpadgK KOpHS n-oil CTeNeHH

Tema 2.4.
UppatmoHanbHble ypaBHEHUS
1 HepaBEeHCTBA

CognepkaHue yieOHOro MaTepHala

Perienne uppalmoHaIbHBIX YpaBHEHUH U HEPAaBEHCTB

Tema 2.5.
[IpuMeHeHUEe CBOMCTB CTEMEHHON

GYHKITIHN

Conepxanue yuebHOro MaTepHaia

[IpyMeHeHHe CBOMCTB cTeleHHOH (PyHKIINN
Hcnonb3oBaHue CBOMCTB CTENMEHHOM (YHKIMM TpU PELICHWH YpaBHEHUH U
HEPaBEHCTB

KonTponsHas pabota o Temam 2.1 - 2.4 pa3nena 2

Tema 2.6. Conepxanue yuebHOro MaTepHaa
Iloxa3zarenbHas byaxuud, | IToxasarensHas GpyHKIHS, €& CBOUCTBA M IpadHK
€€ CBOMCTBa

Tema 2.7. Conepxanue yuebHOro MaTepHaa

IToxazaTenLHBIE YpaBHCHHUA
U HCPABCHCTBA

ITokazaTeTLHBIE YPaBHCHHUA U HCPABCHCTBA

Tema 2.8. ConepkaHue yieOHOro MaTepHala

IIpumeHnenue CBOMCTB | PeneHne moxa3aTeIbHBIX YPaBHEHUH M MTOKA3aTEIBLHBIX HEPABESHCTB
MoKa3aTelbHON (QYHKITUI KonTponsHas pabota o Temam 2.6 - 2.7 pa3aena 2

Tema 2.9. Conepxanue yuebHOro MaTepHaia

Jlorapudm uncna. JlecaTHIHBIH
M HaTYpaJIbHBIH JorapuQpMel

Jlorapudm uncna. JlecATUIHBIN U HATYpaIbHBIH JorapudMbI

Tema 2.10.
CeoiicTBa norapupMoB

CognepkaHue yueObHOro MaTepHala

IIpeoOpazoBaHne BEIpaXEHHUH, COAEPIKAIINX JIOTapH (MBI
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Tema 2.11.
Jlorapudpmuueckas ¢GyHKIHA, ee
CBOICTBa

Conepkanue yuebHOro MaTepHaa

Jlorapudmuueckas GpyHkuus, e€ cBolcTBa U rpaduk

Tema 2.12. Conepxanue yuebHOro MaTepraa 10
Jlorapudmudeckue ypaBHCHHS H Jlorapudmutieckne ypaBHeHHS U HEpaBEHCTBA
HEpaBEHCTBA
Tema 2.13. IIpodeccnoHanbHO OPHEHTHPOBAHHOE coep/KaHHe (coaepKaHNe NPUKIATHOTO 2
Jlorapugmel B mpUpoie U TEXHUKE | MOAYJIsI)
IIpumenenne norapu¢pma. Hctopus pasputusa MareMaTuku. Jlorapupmmdeckas
crMpalib B ipupoje. Ee MmaTeMaTuueckue cBoicTBa
IIpakTyeckoe 3anaTue 3 Jlorapudmel B mpupoje M TexHHKe. VcmombzoBaHue
rpa¢uKkoB (GYHKUMH U1 HCCIeAOBaHHUS IPOLECCOB M 3aBUCHMOCTEH, KOTOpHIE
BO3HHMKAIOT NMPH PeLICHNH 3aJa4 U3 pa3IMYHBIX o0nacTell HAYKH M pealbHOH KH3HU
Tema 2.14. CopepxaHue yueOHOro MaTepuala 2
IIpumenenue Perienue morapupMuieckux ypaBHEHHH U HEPABEHCTB
Jorapu(pMoB K PENICHHIO 33134 KonTponbHas pabota o Temam 2.9 - 2.12 paznena 2
Paznen 3 IlpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 20 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 3.1. Conepxanue yuebHOro MaTepHaa 2
IloBTOpeHme IUTaHUMETPHUH. | OCHOBHBIE GUTYpHl, (aKTBl W TeopeMbl IUTaHUMETpHH. OCHOBHBIE TOHATHA
OcHoOBHBIE TIOHATHUSA | cTepeoMeTpiH. Touka, TpsMas, TIJIOCKOCTb, TpocTpaHcTBO. IloHATHE 00
CTepeOMETPUH aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHM: AaKCHOMBI CTEPEOMETPHUH H
CIIEACTBUS M3 HUX
Tema 3.2. ConepkaHue yieOHOro MaTepHaa 8

[IpstMBle M TLIOCKOCTH

B NpocTpaHcTBe. [lapamnensHocTh
NpSIMBIX, TPSIMOH M IUIOCKOCTH,
TUIOCKOCTEH

BzanmHoe pacnonokeHue — TpSIMBIX B
napajulelbHble W CKpelluBaroliecs TMpsMbie. l[lapamienpbHOcTh TNPIMBIX U
IUIOCKOCTel B TPOCTpaHCTBE: MapalUlellbHble TpsSMble B MPOCTPAaHCTBE,
NapaUIeNbHOCTh TPEX NPSAMBIX, MapaLIEIbHOCTh MPSIMON M TJIOCKOCTH. YTIIBI ¢
COHAIlPaBJICHHBIMH CTOPOHAaMH, YTroJl MeXAy TpsIMBIMH B TPOCTPaHCTBE.
[TapamiensHOCTh TJIOCKOCTEH: MapallieNbHble MIOCKOCTH, CBOMCTBA MapalleNbHBIX
TUTIOCKOCTEH.

IIPOCTPAHCTBL: TIIepecCKaroImecHd,
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IpakTuyeckoe  3ansaTHe 4 Ilpocreiiine mnpocTpaHCTBEHHbIE (HUIYyphl Ha
TUTOCKOCTH: TETPadAp, KyO, Mapajielenune ], TOCTPOSHHE ceUeHUH
Tema 3.3. Conepkanue yuebHOro MaTepHaa 2
[lepneHANKYIAPHOCTD MPSAMBIX [lepneHANKYIAPHOCTh NPSAMOH M TJIOCKOCTH: TEPHNEHAUKYISPHBIE TpSMBIE B
M TUTOCKOCTEH MPOCTPAHCTBE, MPSIMBIE MapaIeIbHbIE H MEPIEHANKYIIpPHBIE K TUIOCKOCTH, TPU3HAK
NEePIEHANKYIIPHOCTH PSAMOH U TUIOCKOCTH, TEOpPEMa O MPSIMOHN NMEPIEHANKYISIPHOH
TUTOCKOCTH
Tema 3.4. CognepkaHue yieOHOro MaTepHala 4
Vel MEXTY IpAMEIMH | YTIBl B NPOCTPAHCTBE: Yroll MEXAY MpSAMOH M TUIOCKOCTBIO, ABYTPaHHBIN Yro,
U TUTOCKOCTSIMH JMHEWHBIH YTOJl ABYTpaHHOTO yria. [lepneHauKysap ¥ HaKIOHHBIE: PAacCTOSHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOMN 10 TUIOCKOCTH, MPOEKIHs (UTYphl HA
TUTOCKOCTh. [lepleHanKyAsIpHOCTh TUIOCKOCTEH: TpH3HAK TNEepHeHIUKYIIPHOCTH
OBYX MmockocTeil. Teopema o TpEX MepHeHINKYIsIpax
Tema 3.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coep/KaHHe (colepKaHNe NPUKIATHOTO 2
IIpsMble U TITOCKOCTH MO/XYJIs1)
B IIPaKTHYECKHX 3a/1adax PacrnionoxeHne mpsMbIX U TUIOCKOCTEH B OKpysKarolleM MUpe (IpUpoJe, HCKYCCTBE,
apXUTEKType, TEXHUKE).
IIpakTH4eckoe 3aHATHE S
PernieHne npakTHKO-OpHEHTHPOBAHHBIX 3a]a4
Tema 3.6. CognepkaHue yieOHOro MaTepHaa 2
OcHOBHBIE ~ TIPOCTPAaHCTBEHHEIE | B3anMHOe pacroiokeHne NMPSIMBIX H IUIOCKOCTeH B mpocTpaHcTBe. [locTpoeHne
burypsl ceueHuit
M MX B3aUMOPAcCIIONIOKEHHE KoHTtponsHas pabdota no pazgeny 3
Paznen 4. KoopanHaThl H BeKTOPBI B IPOCTPAHCTBE 12 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 4.1. CopepkaHue yieOHOro MaTepuala 4
Bekropr B IIPOCTpaHCTBE. | BekTop Ha IIIOCKOCTH M B TMpocTpaHcTBe. CHIOXKEHHE M BBIYMTAHHE BEKTOPOB.
JlelicTBUS ¢ BEKTOpaMH VYMHOXEHHEe BEKTOpa Ha 4yHclo. Pa3nokeHne BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napamnenenunena. Pemenne 3anad, cBI3aHHBIX ¢ TPIMEHEHHEM
MpaBUJI ACHCTBUI C BEKTOpaMH
Tema 4.2. CopepxaHue yueOHOTo MaTepHala 4
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Koopaunatel B mpocTpaHcTBe. | [IpAMoyronsHas cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopAWHATBHI BEKTOpA.
[Ipocreitmue 3amaun | [IpocTeillne 3agaud B KOOpAWHATaX. YTol MeXIy BekropaMu. CkaisipHoe
B KOOpJIMHATax MpOU3BeACHNE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MPAMBIMH M TUTOCKOCTSIMH.
KoopHHaTHO-BEKTOPHBIH METOJ] IPH PEIIEHNH F€OMETPHUECKIX 3aa4
Tema 4.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE coep/KaHHe (coaepKaHNe NPUKIATHOTO 2
IIpakTHKO-OpHEHTHPOBaHHEIE MO/XYJIs1)
3aauu Ha KoopanHaTHOH | KoopamHaTHas MI0CKOCTh. BERIMUCIeHNE pacCTOSHAHN 1 TUTONaiel Ha KOOPAHHATHON
TUTOCKOCTH tockocTH. KonuuecTBeHHBIE pacieThl
IIpakTyeckoe 3ansTHE 6 [[pakTHKO-OpHEHTHPOBaHHBIE 3aJa4l Ha KOOPANHATHON
TUTOCKOCTH
Tema 4.4. CopepxaHue yueOHOTo MaTepuala 2
Pemenne 3amau Ha kxoopauHaThl | KoOpIMHATHO-BEKTOPHBIN METON MPH PELICHHH TeOMETPHYECKHX 3agad. Pemenne
U BEKTOPBI 3aja4, CBJ3aHHBIX C TPUMEHEHHWEM TMpaBWJI OECHCTBHII ¢ BeKTopaMH. 3alauu
TUTAHUMETPHH U CTEPEOMETPHH M METOABI X peIlIeHUs
KonTtponsHas pabdota no pazaeny 4
PyOexubiit KonTpoanHnas paGora 3a 1 cemecTp 2
KOHTPOJIb
Pazpen S. OcHoBbl TpuronomMerpun. Tpuronomerpuveckue GyHKINH 34
OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 5.1. ConepkaHue yieOHOro MaTepHaa 4
OCHOBBI TPUTOHOMETPUHU CuHyc, KOCHMHYC ¥ TaHI€HC UHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC  YHCIIOBOIO  apryMeHTa.  TpHrOHOMETpHUecKas  OKPY)KHOCTb,
oIpe/ieNleHHe TPUTOHOMETPHUECKUX (DYHKLIMH YHCIOBOTO apryMeHTa
Tema 5.2. CognepkaHue yieOHOro MaTepHaa 6
OcHoBHBIE TpHUTOHOMETpHYecKHE | [IpeobpazoBaHme TPUTOHOMETPHUECKUX BBIpa)KEHUI. OcHOBHBIE
TOKIECTBA TPUTOHOMETpHUECKHE (popMYITBI
Tema 5.3. CognepkaHue yieOHOro MaTepHaa 6
Ilepuonnieckue ¢ynxuun. | Oynkuus. [lepronnueckue pyHkimu. TpruroHoMeTprueckue GyHKIMH, HX CBOHCTBA
TpuronoMerpnueckue GyHKIMH | U rpadHKH
Tema 5.4. CopepxaHue yueOHOro MaTepHala 2
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[IpeoOpazoBanue rpadukoB
TPUTOHOMETPHUIECKUX (DYHKIIH

Cxatue M pacTshkeHHe TpadpKOB TPUTOHOMETPUHIECKUX (PYHKLIMH.
IIpeobpazoBanne rpapuKoB TPUTOHOMETPHUHECKHUX (PYHKIIMI

Tema 5.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAep/KaHHe (colepKaHNe NPUKIATHOTO 2
Onucannie  MPOM3BOJCTBEHHBIX | MOAYJIsA)
IPOLECCOB ¢ MOMOIIBIO IpaduKoB | Vcrons30BaHHe CBOWCTB TPUTOHOMETPHYECKHX (PYHKUHH B TMpodeccHOHATBHBIX
byHKIHII 3a/lavax.
IpakTyeckoe 3ansitue 7 Vcnons3zoBanue rpadpukoB GyHKUUH AT MccaeI0OBaHUS
IIPOLIECCOB M 3aBHCHMOCTEH, KOTOPBIE BO3HUKAIOT IPU PEILIECHUHN 3a/1a4d U3 JpYTHX
YUeOHBIX AMCUUIUIMH M pealbHOH KU3HI
Tema 5.6. CognepkaHue yieOHOro MaTepHala 2
OGpaTtHble TpUroHOMeTpudeckne | OopatHeie pyHkIHH. OOpaTHBIE TpUTOHOMeTpHYeckHe (GYHKIMH. VX cBoWcTBa M
GyHKITIHT rpadpuxu
Tema 5.7. CognepkaHue yieOHOro MaTepHala 8
Tpuronomerpuieckre ypaBHeHUs | PenieHre TPHTOHOMETPHIESCKIX YPaBHEHUH
Tema 5.8. Conepxanue yuebHOro MaTepuaa 2
Tpuronomerpuyeckue [Tpumepsl TPUTOHOMETPUUCCKUEC HepaBeHCTBA. Pewenne MPOCTEHNINX
HEPABCHCTBA TPUTOHOMETPHUYECKUX HEPABEHCTB B TOM 4HCJIE C HCIOJIb30BAHHEM CBOWCTB
byHKIMI
Tema 5.9. ConepkaHue yueOHOro MaTepHaa 2
Pewenne 3anau TpuronoMeTpun | TpUTOHOMETpHYECKHE BEIPAKEHHS, YPABHEHUS M HEPABEHCTBA
KonTponwHas pabota o pazaeny 5
Paznen 6. Ilpon3BogHas pyHKIHM, ee IPUMeHeHHE 32 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 6.1. MonoTtoHHOCTh | CofepkaHne yueOHOro MaTepuaa 2
GyHKIMH. DKCTpeMyMBl QyHKIHMH. | [IpoMeKyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl M MHHUMYMBI (YHKIIHH.
Toukn skcTpemyma Hanbonbiiee 1 HanMeHblllee 3HaUeHHE (PYHKLINH Ha TPOMEKYTKE
Tema 6.2. [TonsaTne Conepxanue yuebHOro MaTepHaia 2
O HEMPEPBIBHOCTH (PYHKIMH HenpepeiBHble GpyHKINN. MeToa HHTEpBAIOB AJIsl pellieHNs] HEPaBEHCTB
Tema 6.3. ConepkaHue yueOHOro MaTepHala 6
IIponsBonHas GpyHKIUH IIponsBomnas ¢yHkuun. IlpousBogHBle 3MeMeHTapHBIX (QYHKUMHA. DopMyibl
HaXO0XACHHS TPOU3BOJHON CYMMBI, IPOM3BEAEHHUS H YaCTHOTO
Tema 6.4. Conepxanue yuebHOro MaTepHaa 2
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I'eoMeTpuyeckuii cMmbicht | ['eomeTpuiecknii cMBICT TpOM3BOMHOM (YHKIIMHM — yIiIoBOH KOXPPUIHEHT

IPOU3BOIHOM KacaTebHOM K TrpaduKky (YHKIMH B TOUKe. YpaBHEHHE KacaTelbHOH K rpadukxy
GYHKIHN

Tema 6.5. IIpodeccHnonanbHO OPHEHTHPOBAHHOE COepPKaHUe (COAepKaHHe MPHKJIATHOIO

PuznyuecKil cMBICT MPON3BOIHOMN
B MpodeccHOHANBHBIX 3aauax

MOAyJIsl)
Ouzndeckuil (MeXxaHUUECKH) CMBICI TPOHU3BOTHOM.

IpakTyeckoe 3ansitue 8§ [IprMeHeHe MPOU3BOAHOM s ONIpeeNIeHNs] CKOPOCTH
npoliecca, 3aJaHHOro GopMyInoi UK rpadpuKoM

Tema 6.6.

[IpumeHeHue MPON3BOTHOM
K  HcCleIOBaHWIO  (PYHKIMH
Ha MOHOTOHHOCTB M SKCTPEMYMBI

Conepxanue yuebHOro MaTepHaa

Bospactanne u yObiBaHMe (YHKIIMHM, COOTBETCTBHE BO3pPACTAHUS M YOBIBaHUSA
(GYHKIMH 3HaKy Tpou3BoAHOH. IlIpuMeHeHHe NPOM3BOAHOM K HCCIEIOBAHUIO
(bYHKIMH HA MOHOTOHHOCTB U YKCTPEMYMBI.

Tema 6.7.
Hccenenosanne byHKIII
U TIOcTpoeHne TpaduKoB

Conepkanne yueObHOro MaTepHala

ANTOopuTM HccienoBaHUS (YHKIUH W TOCTpoeHUs ee Tpaduka C TMOMOIIBIO
MPOU3BOIHOM.

IIpakT4eckas padora 9

[loctpoenne  rpamkoB  MHOTOWJIEHOB C  HCIOJB30BaHHWEM  amIapara
MaTeMaTHYIECKOrO aHalIu3a.

Tema 6.8.
Haubomemiee ©W  HauMeHBILEE
3HaueHUs (HYHKIINH Ha OTpe3Ke

CognepkaHue yueOHOro MaTepHala

Haxoxnenne HamOONBIIEr0o W HAMMEHBIIETO 3HaueHHS (YHKIHH Ha OTpe3Ke.
[TpuMeHeHre TPOU3BOAHON [T HAXOXKICHHS HAMIYUIIETO PEIICHUS B IIPUKIIATHBIX
3afadax, MO OMNpeIeNeHHs CKOPOCTH TIpolecca, 3alaHHOro (OpPMYIIOH WU
rpaduxoM

Tema 6.9.
Haxoxnenne ONITHMAIBHOTO
pe3ynbTaTa c IIOMOILBIO

HpOHBBO,Z[HOﬁ B NPAKTHUYCCKHUX
3aJadax

IIpodeccuoHanbHO OPpHEHTHPOBAHHOE COlep:KaHUe (coiep:KaHue MPUKJIATHOTO
MOAYJIs1)

HaxoxeHre onTHMAaTEHOTO Pe3yibTaTa ¢ TOMOIIBIO TIPOU3BOTHON B MPAaKTHUECKHUX
3agavax

IIpakT4eckoe 3ansaTHe 10

[TpukmagHple 3amadd, B TOM YHCIIE COLUATBHO-3KOHOMHYECKOTO M (U3UHUECKOTO
XapaKTepa, HX pelIeHHe CPeACTBAMH MaTeMaTHIeCKOTO aHaIH3a

Tema 6.10. Pemenne 3agady.
[IpousBoaHas byHKIMH,
ee IpUMeHeHue

CognepkaHue yieOHOro MaTepHaa

Huddepenuupopanne  ¢ynkuuit. VccmegoBanue ¢yHKIMH ¢ MOMOIIBIO
npon3BogHoH. HanbGoupliee 1 HanMeHbIee 3HaYeHUS PYHKINT

KoHTponbHas paboTa 1o pazgeny 6
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Paznen 7. MHOTOrpaHHHMKMY M TeJia BpalleHUs 42 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 7.1. Conepxanue yuebHOro MaTepHaa 2
MHororpaHHHKH [loHATHE MHOTOTpaHHMKA, OCHOBHBIE SJIEMEHTHl MHOTOTPAHHUKA, BBITYKIBIE H
HEBBIMTYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHHUKA
Tema 7.2. CognepkaHue yieOHOro MaTepHala 2
[Tpu3ma. ITpsamas | [Ipuzma: n-yrombHas TpU3Ma; TPaHH M OCHOBAHHS TPH3MEI; TPSAMas W HaKJIOHHASL
W TIpaBWIIbHAS TIPU3MBI MPHU3MBI; OOKOBAs U IMOJTHAS TOBEPXHOCTH PU3MBI. DJIeMeHTHI Mpu3Mbl. [IpaBuibHas
IpHU3Ma
Tema 7.3. Conepxanue yuebHOro MaTepHana 2
[Tapamnenenunen, Kyo [Mapamtenenunen, TpsIMOYTOIbHEIN Mapaiienenunea u ero ceoiictsa. Ky6. Ceuenune
KyOa, mapajurenenuneaa
Tema 7.4. CognepkaHue yieOHOro MaTepHala 2
[Tupamuaa. ITpasuneHad | [lmpamMmma: n-yrodpHas THpPaMHAa, TPaHW M OCHOBaHWE MHUpPAMHIBI; OOKOBas W
nupamMuza. YceueHHasd IMpaMUia | MOJTHAs MOBEPXHOCTh MHPAMUABI; TIPaBHIbHAS M YCeUEHHAs MUpaMuia. DIeMEHTEI
nupaMuibl. Beluncienue 31eMeHTOB MHOTOIpaHHUKOB: p&Opa, TMaroHali, yIibl
Tema 7.5. CognepkaHue yueOHOro MaTepHaa 2
boxoBasg u monHas moepXHocTh | [Imomans 60KOBOI MOBEPXHOCTH U MTOTHOH MOBEPXHOCTH MPSIMON MPHU3MBI, TUTOIIATh
TIPU3MBI, THPAMHUIBI OCHOBaHUi, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpAMOil npu3Mel. [lnomans 6okoBoi
MOBEPXHOCTH U MIOBEPXHOCTH MPABUIBHOM MUPaMUABI, TEOpEMa O TUTOIIa Il OOKOBOH
TOBEPXHOCTH YCEUEHHON MHPaMM/IbI
Tema 7.6. Conepxanue yuebHOro MaTepHaa 2
JIBKeHHe B TPOCTpaHCTBE. | [[BIKeHHe B mpocTpaHCTBe. CHMMETPHS B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIEHO
CuMMeTpHsl B IPOCTPaHCTBE TOYKH, TPAMOM, TUIOCKOCTH.  DJIEMEHTHl CHUMMETpPUHM B  TNHPaMHUAAX,
napajielenunenax
Tema 7.7. Conepxanue yuebHOro MaTepHaia 4

[IpaBuiIbHBIE MHOTOTPaHHHUKH, MX
CBOMCTBA

[loHsATHE TPaBUIBLHOTO MHOTOTpAaHHWKA; MpaBWJIbHAS TpU3Ma W MpaBHIbHAS
nUpaMu/ia; MpaBWIbHAs TpeyrolbHas NMHUpaMUAa M TPaBUIBHBIH TeTpadap; KyoO.
[IpencraBieHne o MpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadJIp, HOACKadAp U UKOCadIP.
JIBIKeHHe B IPOCTPAHCTBE.

IIpakTu4veckoe 3ansaTue 11

DIeMEeHThl CHMMETPHH B IIPaBUIBLHBIX MHOTOTPaHHHUKAX
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Tema 7.8. Cummerpua B
npodeccuu. Ceuenus
MHOT'OIpPaHHHMKOB

B IpodecCHOHANBHBIX 3aJauax

IIpodeccnonanbHO OPpHEHTHPOBAHHOE COlep:KaHUe (coiep:KaHue MPUKJIATHOTO
MOAYJIs1)

CumMmeTpust B TIpUpoONe, AapXUTEKType, TeXHHKE, B OBITY, B Tpodeccui.
Vcnonb3oBaHue OBH)KEHHH B TPOCTPAHCTBE TMPHU PpEIIEHHUH TPOQEeCCHOHATBHBIX
3ajad.

IIpakTyeckoe 3anaTue 12 CeueHnns npusMsel U mupaMusl. [locTpoeHne ceueHni
MHOTOTPaHHHKOB, MCIONB3Yysl METOJA CIIeAOB. BBIMOJHEHHE BBIHOCHBIX IIOCKHX
yepTekel U3 pUCYHKOB MPOCTHIX 0OBEMHBIX GUTYp (BUI cBepXy, COOKY,CHHU3Y)

Tema 7.9.
HunuHap, ero cocTaBsIOIINeE.
CeueHnie IUIUHIpA

CognepkaHue yieOHOro MaTepHala

[unmuHapuieckas TOBEPXHOCTh, 0Opa3yolie HHIMHAPUIECKOH TOBEPXHOCTH, OCh
LIIMHAPHYECKOH MoBepXHOCTH. [{MAMHIp: ocHOBaHMA M OOKOBas TMOBEPXHOCTb,
obpasyloliass ¥ OCh; IUTOLIaJb OOKOBOM M TOJHOM MOBEpXHOCTH. 300paxkeHne
LIIMHAPA Ha TutockocTH. Pa3zépTka mmnmmuHapa. CeueHns LWMIMHAPA (TIOCKOCTHIO,
napayIeIbHOM WM NepIeHINKYASPHOH ocH IIMHAPA)

Tema 7.10.
Konyc, ero  cocraBnsmonue.
Ceuenne koHyca

CognepkaHue yueOHOro MaTepHala

Konndeckas moBepXHOCTH, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh H BEpILINHA
KOHWYeckoi moBepxHocTH. KoHyc: ocHOBaHWe M BepIliMHA, OOpa3zyrolias M OCh;
TIonia b GOKOBOH M MOJHON MOBEPXHOCTH

Tema 7.11.
VYceuenHwlii  koHyc. CeueHue
YCEUEHHOTO KOHYyca

CognepkaHue yieOHOro MaTepHaa

VYceu€HHBIN KOHYC: 00pa3yollie W BBICOTA; OCHOBAHUS W OOKOBas MOBEPXHOCTH.
N3o0paxkeHne KoHyca Ha TUTOCKOCTH. Pa3Béprka koHyca. CedeHHs KOHyca
(TUTOCKOCTBIO, TMapaIeNbHOH OCHOBaHHMIO, W IUIOCKOCTBIO, TPOXOnfIiel depes
BEPIINHY)

Tema 7.12.
[Tap u cepa, ux ceueHus

Conepxanue yuebHOro MaTepHaa

Cdepa u map: ueHTp, pagnyc, AMaMeTp; TUIOLAAb TOBEPXHOCTH chephl. B3anmHoe
pacrionioskeHne cdepsl M IIIOCKOCTH; KacaTelbHas II0CKOCTh k cepe. zobpakeHne
cdepsl, apa Ha miIockocTH. CedeHns 1mapa

Tema 7.13.
Ilonstne 06 o00BeMe  Tena.
OO0beMbl MHOTOTPAaHHHKOB U Tell
BpallleHUs

Conepxanue yuebHOro MaTepHaia

Ilonsatue 06 o6bEMe. OcHOBHBIE CBOHCTBAa 00BEMOB Te. OOBEM MUPaMUIbL, TPU3MEI
IIMHApPA, KoHyca. O0BEM IIapa U IOk chephl

Tema 7.14.

Conepxanue yuebHOro MaTepuaa
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O0BeMEBI it ILTOIA A
MOBEPXHOCTEH TOJOOHBIX TeJ

[TomoOHBIe Tema B mpocTpaHcTBe. COOTHOIICHUS MEKTY TUIOMIAIIMH TOBEPXHOCTEH
1 00BbEMaMH TTOTOOHBIX TEIT

Tema 7.15. Conepkanue yuebHOro MaTepHaa 2
KoMOnHanmu MHOTOIpaHHHKOB M | MHOrorpaHHUK, OITHCaHHBIH 0Kolo chephl. Cdepa, BUcaHHasA B MHOTOTPaHHHK HITH
TeJN BpallleHHs B TeJI0 BpallleHHs. MHOTOrpaHHMK, BIMCAHHBIH B T€JIO BpaLCHHS
Tema 7.16. IIpodeccnoHanbHO OPHEHTHPOBAHHOE coep/KaHHe (coaepKaHNe NPUKIATHOTO
KoMOuHammu  reomerprieckux | MOIYJIsl) 2
TeJ Ha TIPaKTHKe IpakTuyeckoe 3ansaTie 13 KoMOMHaIMK reoMeTpHUECKUX Tell Ha MPAKTHKE
Tema 7.17. Pemenne 3agau. | ConepkaHue ydeOHOro MaTepHaa 2
MHororpaHHHKH " Tena | Beluncnenne  BeMMYMH  ([UIMHA, yrod, o0O0BeM, IUIOMIaJb IOBEPXHOCTH)
BpalleHNs reOMETPHUECKUX (PUTYP, UCTIONB3YS H3YUEHHBIE (hOPMYIBI H METOIBI
KoHTponsHas pabdota no pazgeny 7
Paznen 8. IlepBooOpa3nas ¢pyHKumun, ee npuMeHeHHe 14 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 8.1. CognepkaHue yueOHOro MaTepHala 4
[lepBooOpazHas GpyHKIHN IlepBoobOpaznas. Tabnuila nepBooOpa3HBIX
Tema 8.2. [Tnomans | Conepkanue yueOHOro MaTepuaita 6
KpHUBOJIMHEHHON Tpaneuu. | uTerpai, ero reoMmeTpuieckuili U ¢pusndeckuil cMbich. Berancinenne nHTerpaia mno
®opmyna Hetotona — Jlelibauna | ¢popmyse Hetotona-JIeitGHuIia
Tema 8.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE coAep/KaHHe (colepKaHNe NMPUKIATHOTO 2
OnpeneneHHbIN HUHTETpAJ | MOAYJsl)
B npodeccHoHaTbHON | OnpeNeNeHHBII HHTerpall B MpogeccHOHATBHON NS TENFHOCTH H JKH3HH
NeATeNbHOCTH U KU3HU IIpakTH4eckoe 3anaTHe 14
Pemienne 3anayu Ha MpUMeHEHNE MHTErpalla Uil BEIMHCICHUS (PU3NUECKUX BETUIMH
U Troniagei
Tema 8.4. Pemenne 3agau | ConepkaHue yueOHOro MaTepHala 2
Ha HaxoxXJeHHe IepBoobOpasHoil | [lepBoobpasHas M HHTErpal
U ee IpUMEHEHHE KonTtponwHas pabota o pazaeny 8
Pasznen 9. Teopusi BeposATHOCTEH M CTATHCTHKA 28 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
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Tema 9.1.
[IpencraBnenue aHHBIX
M OIHCcAaTeNbHAs CTATHCTHKA

Conepkanue yuebHOro MaTepHaa

[IpencraBieHne JMaHHBIX ¢ TOMOIIbIO Tabmuiy w  guarpamm. CpenHee
apudmeTnueckoe, MeauaHa, HauOoNbIlee W HaUMEHBbIee 3HAUYEHHUS, pa3Max,
JUCTIepCHsl, CTAaHJapTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB

Tema 9.2.
CocraBiieHue TaOJTHI
W AWarpaMM Ha MpaKTHKe

IIpodeccnonaLHO OPHEHTHPOBAHHOE coAep:KkaHNe (coep:KaHHe NPUKJIATHOTO
MO/XYJIs1)

IlepBuuHas 06paboTKa cTaTHCTHHECKUX NaHHBIX. | paduueckoe MX NMpeacTaBIeHHE.
HaxosxaeHne cpelHUX XapaKTEPUCTHK, HAOMIOAaeMBIX TaHHBIX.

IpakTnyeckoe 3ansaTHe 15 IlpuMeHeHne cTaTHCTUYECKHX METOMOB ISl PELICHUS
pohecCHOHATBHBIX 3a1a4

Tema 9.3.

Onepauuu  Hal  COOBITHSAMH,
HaJ BEpPOATHOCTAMH. Y CIOBHas
BEPOSTHOCTD

Conepxanue yuebHOro MaTepHaa

Crny4aiiHple SKCHEPUMEHTHl (ONBITBI) M CIy4alHble COOBITHS. DJIEMEHTapHbBIE
coOBITHS (McXoabl). BeposTHocTh citywaifHOro coObITHA. ban3ocTh 4acTOTHl U
BEPOSTHOCTH COOBITHH. CiydaifHble OMBITHI ¢ PABHOBO3MOXKHBIMH SJIEMEHTAPHBIMH
COOBITHSAMH. BepoATHOcTH  cOOBITHH B  ONBITAX C  PaBHOBO3MOKHBIMHU
JJIEMEHTApHBIMH  cOOBITHAMU. OmnepallMd HaJg  COOBITHAMH:  TepecevueHHe,
O00BbEeJUHEHNE, TPOTHBOIONIOXKHBIE cOOBITHA. [lMarpamMmel Ditnepa. Dopmyna
CIIO’)KEHHsSI BEpOSTHOCTEH. YCIOBHas BEPOATHOCTb. YMHOKEHHE BEPOSTHOCTEH.
JepeBo ciydaitHoro skcniepuMenTta. Gopmyna MoTHOW BepoATHOCTH. HesaBucHMBIe
COOBITHS

Tema 9.4.
DneMeHThl KOMOUHATOPHUKH

Conepxanue yuebHOro MaTepHaia

KomOuHaTopHoe mnpaBuino yMHoxkeHHs. llepectaHoBkn u ¢akropuan. Umcno
couetannil. Tpeyronbuuk [lackans. ®opmyna 6unoma HeroToHa

Tema 9.5.
BeposTHOCTB
B IIpodecCHOHANBHBIX 3aauax

IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COAepP:KaHUe (COMepKAHNE MPUKIATHOTO
MOTYJIs)

Beruncnenne BeposSTHOCTEH ¢ HUCTONB30BaHHEM (POpMYIT KOMOMHATOpHKH. OIeHKa
BEPOATHOCTH COOBITHS B IPOPECCHOHATBHON NeITETBHOCTH

IIpakTuyeckoe 3anaTue 16. Pemmenne npodeccnoHalbHBIX 3aa4 Ha BEPOATHOCTD
COOBITHS

Tema 9.6. CognepkaHue yieOHOro MaTepHaa

Cepun MOCTIEIOBATENBHEIX | bUHapHBIH ciydailHBIl ONMBIT (MCHBITaHME), ycleX M Heyaada. HesaBucumble

UCTIBITAHUH ucnbiTaHusa. Cepusi HE3aBUCHUMBIX HCIBITAHMH J0 TepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIBITaHUH bepHymmm

Tema 9.7. Conepxanue yuebHOro MaTepHaa
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Crny4aiinbie BenuuuHbl | CirydaiiHas BenmuunHa. PacnipeneneHue BeposaTHOcTeH. JlmarpaMma pacnpeaeineHusl.
U pacrpeieTeHHUs. [IpuMepsl pacnipeneneHuii, B TOM HHCcIe, TeOMeTpHUeckoe W OWHOMHAIBHOE.
MaremaTHueckoe oxufaHue | UnciaoBble XapaKTepUCTHKHM CIY4YalHBIX BEIMYMH: MaTeMaTH4YecKoe OXKHIaHME,
ciTydaifHON BeTHYHHBI OVCTIepcHsl M CTaHAapTHOE OTKJIOHeHHe. [IpuMephbl MpruMeHeHNsT MaTeMaTHIeCKOTro
OXXHUJIaHUS, B TOM 4YHCIE B 3aJavyaXx M3 MOBCETHEBHOHM XM3HH. MaTemaTndeckoe
OXHUJlaHHe OMHApHOM cIy4dailHOM BeNMUYMHBI. MaTeMaTHuecKoe OKMJaHHE CYMMBI
clydaifHBIX BEIMYMH. MaTeMaTH4ecKkoe OKUAaHNE U AUCTIEPCHS TeOMETPHUECKOTO 1
OMHOMMAJIBLHOTO paclpeieTIeHuI
Tema 9.8. Conepxanue yuebHOro MaTepHaa 4
3akoH OONBIINX yucen | 3akoH OOJNBIIMX HHMCeN M €ro poib B Hayke, MpHpoje M oOliecTBe. BriGopodHEbIii
HenpepriBabie CllydailHBIE | METOJT WccleoBaHWi. [IpUMepbl HEeNMpPEepBIBHBIX CIyJaiHBIX BeTHUMH. DOYHKIUSL
BEITMYMHBI (pacmpelieNIeHNs ). | TUIOTHOCTH pacrpeeicHus. PaBHOMepHOe pacnpeielieH’e i ero cBolcTBa. [loHsTHE
HopmanvsHoe pacnpeneneHme 0 HOPMAaJILHOM pacipeeeHNH
Tema 9.9. Pemenne 3amau | ConepkaHue yueOHOro MaTepHaa 2
KOMOMHATOPHKH, CTaTHCTHKH M | DIeMeHTBl KOMOWHaTOpukH. COOBITHE, BepOATHOCTH coOBITHA. ClOXKeHHe U
TEOPHH BEPOATHOCTEH YMHO)KEHHE BEPOSTHOCTEHN
KonTtponsHas pabota 1o pazgeny 9
38 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.1.
IIpodeccnonaIbHO OpHEHTHPOBAHHOE COAEPKAHUE K 11.1.
BapuaTuBHBI NPpUKIATHOH MOYJIb IIK 11.2.
Pazgen 10. MartemaTudeckuii npaktukym (st YI'TIC 09.00.00) 38
Tema 10.1. ConepkaHue yieOHOro MaTepHaa 8
MatpuLbl B onpeneTuTENN CrocoObl penieHus: cucTeM JTUHEHHBIX ypaBHeHHH. [loHsaTus: maTpuua 2x2 u 3x3,
oTnpeneNuTeNlb MaTpulbl. Meton ['aycca pelieHHs cHcTeM JTMHEHHBIX YpaBHEHMH.
IIpakTyeckoe 3ansaTHe 17 Pemenne npuxiragaeix 3anad. [I[pumeHenne MaTpul B
nH(popMaTHKe
Tema 10.2. Conepxanue yuebHOro MaTepHaia 4

DeMeHTHI BEKTOPHOI anreOpsl

KomnnanapHele BekTophl. PaszfmoxkeHne BeKkTopa IO TpeM HEKOMIUIAaHAPHBIM
BEKTOpaM. YpaBHEHHE IUIOCKOCTH. [ 'eoMeTpHUecKMIl CMBICI ONpeenuTens 2x2.
IIpakTHyeckoe 3anaTHe 18 Pemenne npukinagHeIx 3a1a4
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Tema 10.3. Conepkanue yuebHOro MaTepHaa 6
KommnekcHele uncna [lonatne xomrutekcHoro umcia. ConpshKeHHblE KOMIUIEKCHBIE YHCIA, MOIYNb U
apryMEHT KOMIUIEKCHOro uucna. Popma 3alMcH  KOMIUIEKCHOTO  4Hcla
(reoMeTpuyeckas, TpUTOHOMeTpUYecKas, anredpandeckas). ApHMeTHHIECKHe
OeHCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMHU
IIpakTHyeckoe 3anaTHe 19 /leficTBHS ¢ KOMILIEKCHBIMH YHCJIAMHA
Tema 10.4. Conepxanue yuebHOro MaTepHaa 6
I'padwi [Tonsatue rpada. CBs3HbIM Tpad, OepeBo, UK rpad Ha IUTOCKOCTH. PemieHue
MPUKIAHBIX 3a/1a4.
IlpakTiyeckoe 3ausitue 20 I[IpumeHenne rpada B HHOpMaTHKE
Tema 10.5. CognepkaHue yieOHOro MaTepHala 6
3agaun MareMaTH4yeckol | Bapuannonuelii psaa. Ilomuron dwactoT ¥ ructorpamMma. CTaTHCTHUECKHE
CTaTUCTHKH XapaKTEPUCTHKH psiia HAOMIOIaeMBIX JaHHBIX
IIpakTveckoe 3anaTHe 21 3agaun MaTeMaTHIECKON CTATHCTHKH
Tema 10.6. Conepxanue yuebHOro MaTepuana 6
Jlornueckue onepauni | Jlornueckue omnepauuu. l[IpumeHeHune nmarpamm ODitnepa—BeHHa mns perienne
C MHOKECTBaMHM TEOPETHKO-MHOXKECTBEHHBIX 33ad Mpo¢peCCHOHATBHON HANpaBICHHOCTH, 3a/ad
MHGOPMATHKH U APYTHX YUEOHBIX TUCIMILTMH U ATl OTIMCAHMS! PeATbHBIX MPOLECCOB
U SBICHUI
IIpakTHyeckoe 3aHsaTHe 22 PelleHHe TeOpEeTHKO-MHOXKECTBEHHBIX —3a1ay
po¢eCcCHOHATBLHON HANPaBIEHHOCTH
Tema 10.7. CognepkaHue yueOHOro MaTepHala 2
Pemenne 3anay Mmarematnyeckoro | [IpuMeHeHHe H3yUeHHBIX MaTeMaTHISCKIX (PaKTOB K PEIICHHUIO 3a71a4 U3 Pa3InIHBIX
MpaKkTHKyMa obacTeil HAayKM M peaIbHOM RKU3HU
KonTtponwHas pabdota o pazgeny 10
IIpomeskyTouHas aTTecTanus (JK3aMeH) 12
Bceero: 300
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3. YcioBus peaju3zanuu nporpaMmbl 001eo0pa3oBaTebHOA JUCITHIIIMHBI
3.1. Jlng peanusanMud MNpPOrpaMMbl JUCHMIUIMHBI  JOJKHBI  OBITH
NpeaycMOTPEHbI CJeyIolHe cllelnalbHble MOMeleHUs:
Peanuzanws mporpaMMbl JUCITUTUIMHBI OCYIIECTBIIACTCS B ydeOHOM KaOuHeTe
MaTEMAaTHKH.
Texnudeckue cpenicTpa:
- KOMIUTIEKT YePTEKHOTO 000pYAOBAHUS W MPUCIIOCOOIECHUHN ISl IKOILHOM JOCKU
(TpeyToibHUK, TPAHCTIOPTUP, LIUPKYIIb, THUHEHKA);
- MOACNH IS HW3YYEHUS TEeOMETpPUYEeCKuX (uryp (9acTu IelIoro Ha Kpyre,
TPUTOHOMETPUUCCKHI KPYT, CTEPEOMETPUUISCKUA HAOOP, HAOOPHI Te€OMETPUUECKUX
MOJICIICH U (QUTYp C Pa3BEPTKON);
JleMoHCTpanMOHHBIE Y4eOHO-HATIISTHBIE TTOCOOUSI.
3.2. UupopmanuoHHoe ohecriedeHre peaau3auu NPporpamMmbl

Jns  peasmzandM  [POrpaMMbl  JUCHMIUIMHBI ~ OMONMHMOTCYHBIH  (POHIT
0o0pa3oBaTeabHON OpraHU3all UMEET NeYaTHbIE W/WIH 3JEKTPOHHbIE YIEOHUKHU U
pa3pa0OTaHHBIC B KOMIUICKTC C HHMH Y4eOHBIC TIOCOOHS, JONYIICHHBIC K
HCIIOJIB30BAHUIO TIPU  peanu3allid  00pa30BaTEIbHBIX TPOTPAMM  CPEIHETO
poeCCHOHATBLHOTO 00pa30BaHUsl, PEaM3yCMbIX Ha 0a3e OCHOBHOTO OOIIECTO
o0pa3zoBanus®.

[lpu peanuzanuu TPOrpaMMbl JUCIHUIUIMHBI BO3MOXKHO HCHOJb30BAHUE
JICKTPOHHBIX 00pPAa30BATCIBHBIX PECYPCOB, AOMYIICHHBIX K MCIIOJIb30BAHUIO TIPH

9

peanuzaiuu 00pa3oBaTEIbHBIX MPOrpaMM CPEHEr0 O0IIEro 00pa3oBaHus” .

JINTEPATYPA

8 Mlpukasz  MunucreperBa OpocBemenus Poccuiickoit ®enepanun ot 26.06.2025 Ne 495 "OG yTBep:KIcHHU
(eaepalTbHOro MepeyHs y9eOHHKOB, JONYICHHBIX K HCIOIb30BaHUIO IIPH peau3allid HMEIOIINX [OCy1apCTBEHHYIO
aKKpeUTAlli0 00pa30BaTeIbHBIX IPOrpaMM HadalbHOIO OOIEro, OCHOBHOTO oOIero, cpeaHero oomero
06pa3oBaHUs OpTaHHU3AIUSIMHU, OCYIECTBISIIOIIUMHE 00pa3oBaTelbHYIO eITeIbHOCTh, H YCTAHOBICHUH MIPEIETBHOIO
CpOKa HCIIOJIE30BaHUs HCKIIOUCHHBIX Y4eOHHKOB M pa3paboTaHHBIX B KOMIUIGKTE ¢ HHUMH Y4eOHBIX IHMocobuit”
(3aperucrpuposan 28.07.2025 Ne 83082)

9 Tlpukaz MunucreperBa mpocBemienus Poccuiickoit ®enepanuu ot 23.07.2025 Ne 551 "OG yrBep:kaeHHH
deaepaTbHOTO IMepedHs ISKTPOHHBIX 00pa3oBaTENBHBIX PECYPCOB, [ONYIICHHBIX K HCIOIb30BAHHIO IPU
peau3alil HMEIOIINX TOCYAapCTBEHHYIO aKKpeIUTAlluio obpa3oBaTellbHBIX NPOrpaMM HavyaJlbHOTO OOIIero,
OCHOBHOTO 00111ero0, cpeiHero obmero obpasosanus” (3apeructpuposan 22.08.2025 Ne §3289)
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JIY1 Marematnka : y4eOHHMK Uil CTYASHTOB YUYpeKAeHHH cpena. mpod. obpazoBanus /
M.U.bammakoB. — 5-e usj., crep. — M. : U3narensckuil HeHTp «Akanemus», 2025. — 288 c.

BCIIOMOI'ATEJIBHAS JIMTEPATYPA

JIY2 Amumor II.A. m ap. Anrebpa um Havama aHamuza. 10-11 k1. — M.: 2022
JIY3 Aranacsn JI.C. u xp. I'eomerpus. 10-11 k. — M., 2022
4. KOoHTpPOJIb M OLIEHKA Pe3YJIbTATOB 0CBOCHUS 00111e00pa30BaTeIbHOM
JAUCHUIIJIMHBI

Kontposs u omeHka pe3ylbTaTOB OCBOCHHMS  00IIcoOpa3oBaTeIbHON

JUCITUTIIMHBI PACKPBIBAIOTCS Yepe3 AUCIUTUIMHAPHBIC PE3YJIbTAThl, HAllpaBJICHHBIC
Ha ¢dopMHUpOBaHHE OOMMX U TPO(ECCHOHANBHBIX KOMIICTCHIIMM IO pasieiam
Y TEMaM COJIepKaHus y4eOHOTro MaTepHuaa.

Ob6masi/nmpodeccuoHaIbLHAS Pazpen/Tema Tun OLICHOYHBIX
KOMIIETEHITHS MEpPONPHSITHS
OK 0l. Bribupars crmoco6sr | Tema 1.1, 1.211-0/c'?, 1.3, 1.4 TI- Tecrtuposanue
peleHus sajgau | o/c, 1.511-0/¢, 1.6, 1.7. VCTHBIH o1poc
npodheCcCHOHATBHOM Temsr 2.1 - 2.12, 2.1311-0/¢, 2.14. | Maremarnueckuit
CATEIBHOCTH Temnl 3.1 - 3.4, 3.511-0/c, 3.6. MKTAHT
Tewmsl 4.1, 4.2, 4.3I1-0/c, 4.4.
TMPUMEHHUTEIBHO Tewmsl 5.1-5.4, 5.5 [1-o/c, 5.6 -5.9. IlpencTapnenne
K pa3JIMYHBIM KOHTEKCTaM Temsi 6.1- 6.4, 6.511-0/c, 6.6 - pe3yabTaTOB
6.8, MPaKTHIECKUX padoT
6.9 I1-o0/c, 6.10. amura
Temur 7.1- 7.7, 7.8 11-0/c, 7.9 - HHIAWBUIYaTbHBIX
7.15,7.16 I1-o/c, 7.17. MTPOCKTOB

Temnl 8.1, 8.2, 8.311-0/c, 8.4.
Temnl 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/¢, 9.6 - 9.9.

KonTpoabHas padota
Brmoanenne 3aganui

MIPOMEKYTOYHON
P10 Il-o/c aTTECTALINU
OK 02. HcnonszoBate | Tema 1.1, 1.211-o0/c, 1.3, 1.4 I1-o/c, | Tectuporanue
COBpPEMEHHbBIE cpenctea | 1.511-0/c, 1.6, 1.7. YCTHEIH ompoc
ToMcKa, amamuza | LeMbl 2.1 -2.12, 2.1311-0/c, 2.14. | Maremariaeckuit
Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6.
" HHTCPIPCTAIH | Torier 4.1, 4.2, 4.311-0/c, 4.4 AKTAHT
nnpopmarm, Tewsi 5.1-5.4, 5.5 T-ofc, 5.6 -5.9. | 1IPecTaraCHIC
n HHPOPMALMOHHBIC | Toyver 6.1- 6. 4, 6.5TI-o/c, 6.6 - pPE3yAbTaTOB
TEXHOJIOTHH 6.8, MPAKTUICCKUX paboT
JUIsL  BBIIOJIHEHWS 32184 | 6.9 [T-o/c, 6.10. 3aiura
npodeccrnoHaIbHOI Temnr 7.1- 7.7, 7.8 TT-o/c, 7.9 - WHIHBUAYAIBHBIX
ACATCIBHOCTH 7.15,7.16 -o/c, 7.17. IIPOEKTOB

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Tems1 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/¢c, 9.6 - 9.9.

KonTpoasHas padbota

1 TIpoheccHOHANBHO OPUSHTHPOBAHHOE COMIEPKAHNE (CONCPIKAHUE IPUKIATHOTO MOYJIIS).
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P10 I1-o/c

Brimonnenne 3apganuii

IIPOMEXKYTOUYHOU
aTTeCTalUU
OK 03. ITnanuposars | Tema 1.1, 1.2I1-0/c, 1.3, 1.4 [1-o/c, | TectupoBanue
U peanusosbBate | 1.511-0/¢c, 1.6, 1.7. YcTHbIM onpoc
coOCTBEHHOE Tempi 2.1 -2.12, 2.1311-0/c, 2.14. | Maremariueckuit
Tewmnr 3.1 - 3.4, 3.5I1-0/c, 3.6.
MpopeccHoHanLHOe Temst 4.1, 4.2, 4.311-0/c, 4.4. AMKTART
M JIMYHOCTHOE  PasBUTHE, | Ton 5‘115' 4,’5. S -0/ c’, 56.59 | llpeacrasnenne
MPEAIPUHUMATEIBCKYIO Tembi 6.1- 6.4, 6.5T1-0/c, 6.6 - pE3yJIbTaTOB
JCSTCIBHOCTD 6.8, MPAKTUYCCKUX paboT
B 11podeccuonanbuoi cdepe, | 6.9 I1-o/c, 6.10. 3ammra
HCIIOJIB30BATh 3HaHuA | Temsr 7.1- 7.7, 7.8 M-o/c, 7.9 - WHAMBUIYIbHBIX
IO MpaBoBOM W ¢uHaHCOBOH | 7.15, 7.16 IT-o/c, 7.17. MPOEKTOB

I'pPpaMOTHOCTH B PAa3JIMYHBIX
KHU3HCHHLIX CHUTYAllUAX

Temsl 8.1, 8.2, 8.3[1-0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 I1-0/¢c, 9.6 -9.9.

KontponpHas pabota
Brinonnenune 3amaHuil

MPOMEKYTOTHON
P10 IT-o/c aTTeCTalluu

OK 04. Oddexrurno | Tema 1.1, 1.211-0/c, 1.3, 1.4 [T-o/c, | IlpencraBncuue
B3aUMO/ICICTBOBATE 1.511-0/c, 1.6, 1.7. pE3yJILTATOB

)58 pa6OTaTb B KOJIJICKTHBC
H KOMaHAC

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnl 3.1 - 3.4, 3.511-0/c, 3.6.
Tewmsl 4.1, 4.2, 4.3I1-0/c, 4.4.

MPaKTHIECKUX padboT
3amura

Temsi 5.1-5.4, 5.5 [l-o/c, 5.6 -5.9. | MHAHBHAYAIBHBIX

Temnl 6.1- 6.4, 6.511-0/c, 6.6 - HPOCKTOB

6.8,

6.9 I1-o/c, 6.10.

Temur 7.1- 7.7, 7.8 11-0/c, 7.9 -

7.15,7.16 Il-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.

Temnr 9.1, 9.2 T1-0/c, 9.3, 9.4,

9.5 1I-0/c, 9.6 -9.9.

P10 IT-o/c
OK 05  OcymectBasare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 I1-o/c, | TectupoBanue
YCTHYIO U THCBMEHHYIO 1.5IT-o/c, 1.6, 1.7. YCTHEIH ompoc
KOMMYHHKALIRO Tembr 2.1 -2.12, 2.1311-0/¢c, 2.14. | MaremaTuueckuii
Ha TOCYJapCTBEHHOM S3bIKE ?Zﬁi i} ) 43'24’ 43:'551_1;_;%@ 4346' JUKTAHT
Poccuiickoit ®enepanuu Tembr 5'115"4 :5.-5 H-o/ci 5.'6._5.9. IIpencrarnenue
C  Y4CTOM  OCOOCHHOCTCH | Tempr 6.1- 6.4. 6.511-0/c. 6.6 - PE3yIBTATOB
COIMATLHOTO U KYIBETYPHOTO | 6 8 ’ ’ MPAKTUYCCKUX padoT
KOHTCKCTA 6.9 IT-o/c, 6.10. 3ammTa

Temur 7.1- 7.7, 7.8 I1-o/c, 7.9 - WHIAWBUAYATbHBIX

7.15,7.16 I1-o/c, 7.17. MTPOCKTOB

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 IT-o0/c, 9.3, 9.4,
9.5 T-0/c, 9.6 - 9.9.

P10 IT-o/c

Konrponsnas pabora
Brimmonnenne 3aganui
IIPOMEXKYTOUYHOMU
arrecraluu
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OK 06. Mposensare | Tema 1.1, 1.211-0/c, 1.3, 1.4 [1-0/c, | YcTHBIH otipoc
IpaXXJaHCKO- 1.5IT-0/c, 1.6, 1.7. IIpencraBnenue
MATpHOTHYeCKY0 mosumuto, | LeMPI 2.1 -2.12, 2.1311-0/c, 2.14. | pesynpraros
JEMOHCTPHPOBATD Temer 3.1 - 3.4, 3.51T-o/c, 3.6. HPAKTUYECKUX PaboT
Tewmnur 4.1, 4.2, 4.311-0/c, 4.4.
OCOSHAHHOE MOBEACHUE | ey 5.1.5.4, 5.5 [l-o/c, 5.6 -5.9. | SAWMTa
Ha OCHOBE TPATHLHMOHHBIX | Teyws 6 1- 6.4, 6.511-0/c, 6.6 - WHIWBUIYATBHBIX
POCCHICKUX IyXOBHO- | 6.8 MPOEKTOB
HPABCTBEHHBIX ~ LEHHOCTEH, | 6.9 [I-o/c, 6.10. BrimonHeHnue 3amaHuii
B TOM 4nciae ¢ yderoM | Temsr 7.1- 7.7, 7.8 IT-o/c, 7.9 - MIPOMEIKYTOUHOM
rapMOHM3AIUN 7.15,7.16 I1-o/c, 7.17. aTTeCTalluu
MCKHAITMOHAIBHEIX Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
u MCXKPCIUTHO3HBIX Tembl 9.1, 9.2 H-O/C, 9.3, 9.4,
OTHOILIEHUH, MIPUMEHSTH 9.5 I1-0/¢, 9.6 - 9.9.
CTaHIapThI P10 II-o/c
AHTHKOPPYIIIHOHHOTO
TIOBEICHHSI
OK 07. CopnetictoBats | Tema 1.1, 1.211-0/c, 1.3, 1.4 TT-o/c, | TecTupoBanue
coxpanenuio  okpyxaromeit | 1.511-0/c, 1.6, 1.7. YCTHBIH 0npoc
cpentel, pecypeoctepeskenmio, | 1eMbl 2.1 -2.12, 2. 131-0/c, 2.14. | Maremarmueckuii
IpHMCHATS S Temnl 3.1 - 3.4, 3.511-0/c, 3.6. MKTAHT
Tewmsl 4.1, 4.2, 4.3I1-0/c, 4.4.
00  W3MCHeHMM  KIMMATa, | 7o\ 05 1.5 4.55TI-0/c, 5.6 -5.9. IIpencraBnenue
HPUHITUITBI OEPEKITUBOTO | Torpr 6.1- 6. 4, 6.5I1-0/c, 6.6 - pe3yabTaToB

IpPOM3BOACTBA, APPEKTHBHO
JIeicTBOBATh
B UPE3BBIYANHBIX CHTYAIUSIX

6.8,

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 11-0/c, 7.9 -
7.15,7.16 11-o/c, 7.17.

Temnl 8.1, 8.2, 8.311-0/c, 8.4.
Temnl 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 I1-0/¢, 9.6 - 9.9.

MPaKTHIECKUX padoT
3amuTa
WHIMBUTYJTEHBIX
MTPOCKTOB
KonTpoabHas padota
Brmonnenne 3aganuii

IPOMEKYTOUHOMN
P10 Il-o/c aTTECTALINH
IIK 1.1. ITpoexktupoBats 6a3e1 | P10 I1-o/c TectupoBanue
JTaHHBIX. YcTHBIN onpoc
INIK  2.2. Pa3pabartbsiBaTh Marematnueckuit
MOJYJIH IPOrpPaMMHOTO JIUKTAHT
o0ecnieveHus IIpencraBnenue
PE3YNIbTAaTOB

HMPAKTHYECKHX paboT
Konrponsnas pabora
Brimmonnenne 3apganuii
IIPOMEXKYTOUYHON
aTTeCTaINu
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