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1. IACHHOPT PABOYEM IPOI'PAMMBI YYUEBHOM JAUCHHUITJIMNHBI
«MaTemMaTukKa»

1.1. Ob6aacTb npuMeHeHus: padoyeil MPOrpaMMsl

PaGouas mporpamma yuyeOHOW IUCHUIUIMHBI SIBJISETCSA YacThIO MPOTrPaMMBI
NOJrOTOBKHM CIenuainucTa cpenHero 3seHa B coorBercTBUM ¢ PI'OC cpegnero
o01iero oOpa3oBaHus.

PabGouas mnporpamma y4yeOHOW AUCHUIUIMHBI MOKET OBITh HMCIOJb30BaHa
IPYTUMHU o0pa3oBaTeIbHBIMU yUpEeKIACHUIMU npodeccuoHaIBLHOrO u
JOTIOJTHUTENIBHOTO 00pa3oBaHusl, pEeATU3yIOUIMMU 00pa30BaTENbHYI0 MPOrpaMMy
CpeaHero oo011ero 0opa3oBaHus.

1.2. MecTto y4eOHOH IMCHUIUVIMHBI B CTPYKType HNPOrpaMMbl IOATOTOBKH
CIELHATMCTA CPEIHEro 3BeHa
Huctumnna «MaTemaTukay BXOJUT B 00111e00pa30BaTENbHBIN IUKIL.

1.3. Heau m 3axauyu y4eOHOH IMCHUILIMHBI — TPeOOBAHUS K pe3yJbTaTaMm
OCBOEHHUS Y4eOHOI THCIUTTHHBI

B pe3ynbTaTe ocBOCHHS Y4€OHOUW TUCIIUTUIMHBI 00YYarOIIUNCS JJOHKCH YMETh:
- OIIEPUPOBATH MOHATUSIMU: CTENIEHb YUCIIA, JIOTapu(M YUCiIa; YMEHUE BBITIOJIHATh
BBIUMCIICHUE 3HAUYCHUN U TTPeo0pa30BaHus BHIPAXKEHUM CO CTENEHSIMU U
norapudmamu, npeodpazoBaHus APOOHO-PAITMOHATBHBIX BBIPAXKEHUIH;
- OIIEPUPOBATH MOHATUSIMU: PAIlMOHAJIbHBIE, UPPALIMOHAIbHBIE, TTOKa3aTEIbHBIC,
CTeTNIeHHbIE, JJorapu(pMUUYECKre, TPUTOHOMETPUYECKHUE YPaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;
- OIIEpPUPOBATH MOHATUAMU: DYHKIIHS, HETPEephIBHAS (QYHKIIMS, TPOU3BOIHAS,
nepBoOOpa3Hasi, ONpeeICHHBIA HHTETPal; YMEHUE HaXOIUTh MPOU3BOIHBIC
AJIIEMEHTAPHBIX (DYHKIIN, HCTIOIB3Ys CIIPAaBOYHBIE MAaTEPHUAIIbI; MCCIEIOBATh B
IPOCTEHIINX Caydasx GYHKIIUA HA MOHOTOHHOCTh, HAXOAUTh HAMOOJIBIIINE U
HalMEHbIINE 3HaUeHUs QYHKUUN; CTPOUTH IrpaQUKU MHOTOUWIECHOB C
UCTOJIb30BaHUEM allllapaTa MaTeMaTHUECKOr0 aHAJIN3a; IPUMEHSTh IPOU3BOIHYIO
IpY pelIeHUH 33a4 Ha JIBKEHHE; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33JaUu Ha
HanOOoJbIINE U HAUMEHBIINE 3HAYCHUS], HA HAX0XKACHHUE MTyTH, CKOPOCTH U
YCKOpEHHS;
- OTIEpUPOBATh MOHATUSMU: pallMOHANbHAs (PYHKIIMSA, TOKa3aTeNbHas QyHKIu,
cTeneHHas QyHKIus, JorapupmMudeckast QyHKINs, TPUTOHOMETpUdecKue QyHKIIIH,
oOpatHble PYHKINN; YMEHHE CTPOUTH IpaduKu U3y4EeHHBIX (QYHKIUI, UCIIOIB30BAThH
rpaduKy pH U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U 33/1a4 U3 PEATbHON KU3HU; BBIpaxaTh (popMyIamMmu
3aBHCHMOCTH MEXIY BEIHMYNHAMU;
- pemaTh TEKCTOBBIC 33/1a4M Pa3HBIX TUIIOB (B TOM YMCIIE€ HA MPOLEHTHI, 10U U
4JacTu, Ha IBIXKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAaJIOTH, 33/1a4U U3
o0JacTy ynpaBiIeHUs TUYHBIMU U CEMEHHBIMH (PHAHCAMU ); COCTABIISTh BHIPAKEHUS,
ypaBHEHUS, HEPAaBEHCTBA M MX CHCTEMBI 110 yCJIOBHIO 33Ja4H, UCCIEA0BATh
MOJTyYEHHOE PEIICHUE U OICHUBATh MPABIONOA00HOCTh PE3yIbTaTOB;



- OTIEpUPOBATH OHATUSIMU: CpeliHee apudMeTHIecKoe, MeInana, HanbobIIee u
HauMEHbIIIee 3HAYCHUS, pa3Max, JUCTIEPCHsl, CTAHJAPTHOE OTKIOHEHHE YUCIOBOTO
HaboOpa; yMEHHE U3BJICKATh, UHTEPIPETHPOBATH HHPOPMAIIHIO, IPEICTABICHHYIO B
TabnuIax, Ha IUarpaMMax, rpadukax, OTpakarIlyro CBOMCTBA PealbHBIX MPOIECCOB
U SIBJICHUI; IPEJICTABIATh HH(OOPMAIIMIO C TOMOIIBIO TAOIUI] M TUATpamMM;
MCCIIEZIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM IpapuIecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- OIEPUPOBATH MOHATUSAMU: CIAYyYaHHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aiHOTO COOBITHUS; YMEHUE BBIUUCISITH BEPOSITHOCTh C HCIIOJIF30BAHUEM
rpadUIecKuX METOIOB; MPUMEHATH ()OPMYJIBI CIIOKEHHUS U YMHOYKCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI M POPMYIIBI IPH PEIICHUH 3a7a4; OIICHUBAThH
BEPOSITHOCTU PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIIY9allHBIMH BETMIHMHAMU;
yMEHUE IPUBOIUTH MMPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCET B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX;

- OTIEpUPOBATH OHATUSMHU: TOUKA, TIPsIMasi, INIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIH
yTOJI, CKPEIIUBAIOIIUECS TPSMBIE, MapaJICIbHOCTh U TIEPIICH IUKYISIPHOCTH MPSMBIX
M TUTOCKOCTEH, YTOJ MEKY MPSIMBIMH, YTOJI MEX]TY MPSIMOU U TUIOCKOCTBIO, YTOJ
MEX]Ty IIIOCKOCTSIMH, PACCTOSTHHE OT TOYKH IO TUIOCKOCTH, PACCTOSTHAE MEXKITY
NPSIMBIMU, PACCTOSTHAE MEX]Ty IJIOCKOCTSMH; YMEHHE UCTIOIB30BaTh MPU PEIICHUH
3a/1ay u3y4eHHbIe (DaKThl U TEOPEMBI TUIAHUMETPUHN; YMEHUE OLICHUBATh Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

- OIIEPUPOBATH MOHATUSMU: MHOTOIPAHHUK, CEYEHIUE MHOTOTPAaHHUKA, KYO,
napauiesienuIe 1, pu3Ma, nupamuaa, purypa u moBepXHOCTh BpAIlCHUS, IIMITUHID,
KOHYC, 1map, cdepa, ceueHus: (GUrypbl BpalieHus, II0CKOCTh, Kacaromiascs chepsl,
IWIMH]IPA, KOHYCA, MJI0Ab TOBEPXHOCTH MUPAMHU/IBI, PU3MbI, KOHYCA, IIMITUHIPA,
miomaab cheprl, 00beM Kyda, IPSAMOYTOILHOTO Mapajulie/ieuieaa, TupaMuIbI,
IPU3MBbI, IUJIUHIPA, KOHYCA, I1apa; yMEeHHe n300paxaTh MHOTOTPAaHHUKU U
MIOBEPXHOCTH BPAIIEHUS, UX CEUCHUS OT PYKH, C TOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
IPOCTPAHCTBE; YMEHUE PACIIO3HABATh IPABUJIbHBIE MHOTOTPaHHUKHU;

- OTIEpUPOBATh NOHATUSAMU: JIBUKEHHUE B IPOCTPAHCTBE, MTOT00HBIE (PUTYPHI B
IPOCTPAHCTBE; UCIOIB30BaTh OTHOLIECHHUE IIOMIACH MOBEpXHOCTEN U 00BEMOB
N0I00HBIX (GUTYp MPU PEIICHUH 33]1aY;

- BBIYHUCIIATh T€OMETPUUECKHIE BEIIMUMHBI (JIJTMHA, YTOJI, TUIOIIA/lb, 00bEeM, TIJIOMAh
MIOBEPXHOCTH ), UCIIOJIB3YS M3yUYEHHBIE (POPMYIIBI M METO/BI;

- OTIEpUPOBATH NOHATUSAMU: MIPSIMOYTOJIbHASI CUCTEMAa KOOPAMHAT, KOOPAHHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIPHOE MIPOU3BEIEHUE, YTOI MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, POU3BEICHUE BEKTOpPa HA YUCIIO; HAXOJIUTH C
MIOMOIIbIO U3yYEHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKITY
JBYMSI TOUKAMH;

- YMEHHE BBIOMpATh MOAXOASIINN U3yUYEHHBIM METOT [T PEIICHNUS 3aJa4H.



JOJDKEH 3HATh:
-BJIaJICHUE METOJAaMU J0Ka3aTeIbCTB, aJITOPUTMAaMU PEIICHU 3a1a4; YMEHUE
(GopMynHpoBaTh ONpPEIEICHUS, aKCUOMBI U TEOPEMBI, TPUMEHSATH X, IPOBOJIUTH
JOKa3aTeIbHBIE PACCYKAEHUS B X01€ PELIECHUs 3a/1ay;

- pacrio3HaBaTh MaTeMaTUyecKue (PakThl © MATEMATUYECKUE MOJIENH B MPUPOJIHBIX U
OOIIECTBEHHBIX SBJIICHUSX, B UCKYCCTBE; MPUMEPHl MATEMAaTUYECKUX OTKPBITUI
POCCHICKONW U MUPOBOW MAaTEMAaTUYECKON HAYKHU.

1.4. KoiuyecTBO 4YacoB Ha OCBO¢HHe padouyedl mnporpamMMbl y4eOHOMH
AUCHUTITHHBI:

MaKCHUMaJIbHOM yueOHO# Harpy3ku odyyaromerocs 174 yac, B TOM yucie:

00s13aTenbHON yueOHOM Harpy3ku oOyuatomerocs 154 yacos;

KOHCYJIbTAlIUU 2 4acOB;

IPOMEXKYTOYHas arrecranus 18 gaca.

PE3VJIBTATBI OCBOEHUSA YYESHOM JUCITUTLINHBI

JIMYHOCTHBIC PE3yIbTaThl OCBOCHUS YUCOHOM JUCIMILINHBI OTPAKAIOT:

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITCIIBHOW, TBOPYECKOH W
OTBETCTBEHHOM JI€ATEITLHOCTH;

- HaBBIKH COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIAJIIETO BO3pPACTa,
B3POCIBIMH B 00pa3oBaTeIbHOM, 00IIIeCTBEHHO MoJIe3HOM,  y4eOHO-
UCCJIeI0BATEIbCKOM, MPOEKTHON U APYTUX BUIAX JEATEIbHOCTH;

- TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO,
Ha TIPOTSXKEHHWUM BCEH IKU3HM;, CO3HATEIBHOE OTHOIICHHE K HEMpPEepPhIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCICIIHOW TNpodecCHOHANBHON U O0OIIeCTBEHHOU
NesITebHOCTH;

- OTHOIIIEHUE K MPO(ECCHOHATBHOMN NESITENIbHOCTH KaK BO3MOKHOCTH y4acTHs
B pEUICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYIapPCTBEHHBIX, OOIIEHAIMOHATHHBIX
pooieM.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHUS YICOHON AUCITUTUIMHBI OTPAXKAIOT:

- YMEHHE CaMOCTOSITEJIbHO OMPENENsATh IEeNU ACATEIBbHOCTH U COCTaBIATH
IUTAHBl  JIESITEIbHOCTH; CAMOCTOSITEIBHO  OCYIIECTBISATh, KOHTPOJIHPOBATH U
KOPPEKTHPOBATh JIEATEIbHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTIKEHUS TIOCTABICHHBIX EJICH U pealn3aliuu TUIAaHOB JIeITeTbHOCTH; BEIOMPATH
YCTICTIIHBIE CTPATETUH B PA3TMYHBIX CUTYAIIHSX;

- yMEHHE TPOAYKTUBHO OOMIaThCS UM B3aMMOJEHCTBOBATH B IIPOIIECCE
COBMECTHOM JIESITEIbHOCTH, YIUTHIBATH MO3UITUU JPYTUX YUYACTHUKOB JIESITEIBHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

- BJAJICHWEC HABBIKAMH TIO3HABATEIHLHOW, YYeOHO-UCCIIENOBATEIBCKON W
MPOCKTHOM JCSATEIBHOCTH, HAaBBIKAMHU pa3pelieHus MpoOJieM; CIMOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOWMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3TMYHBIX METOIOB MTO3HAHNS,

- TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOATENbHOW HWH(POPMAILIMOHHO-
MMO3HABATEILHON JEATEIHPHOCTH, BKIIOUAs YMEHHWE OPHUCHTHUPOBATHCS B PA3IMUHBIX



UCTOYHHUKAX HMHPOPMALMM, KPUTUYECKM OLEHUMBATb M  HHTEPHPETUPOBATH
HMH(}OpMAIHIO, TOJYYaEMYIO U3 PA3IUYHbIX UICTOYHUKOB;

- BJIAJICHUE SA3BIKOBBIMU CpPEICTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO
U3j1araTh CBOIO TOYKY 3PEHHUs, UCIIOJIb30BATh aICKBATHBIC A3bIKOBBIE CPEACTBA;

- BJAJICHHE HaBbIKAMU T[O3HABaTEIbHOM pEeQIEKCUU Kak OCO3HAHMUS
COBEpIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IMPOLIECCOB, HMX pE3YJIbTATOB U
OCHOBaHMWM, I'PaHUL] CBOETO 3HAHWSA U HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a1a4 U
CPEACTB UX TOCTUKCHUS.

Pe3ynpTraToM oOCBOEHMSI Y4yeOHOW JUCUMIUIMHBI SBIsSETCS (OpMUpOBaHHE
YMEHUH U 3HAHUM:

Pe3yabTaThbl 0CBOCHUSI Y4eOHON AMCHMIIHHbI

Kon
3HaHUU Homep
HaumeHnoBanue pesynprara 00ydeHus

/i TEMBI

YMEHUMU

1.1
1.2
1.3
1.4
2.1
2.2
23
3.1
3.2
33
4.1
OIICPHUPOBATH OCHOBHBIMU MATCMATHYCCKUMU ITOHATUAMU, ‘5‘.%
5.2
6.1
6.2
9.1
9.2
10.1
10.2
11.1
12.1
12.2
12.3

V1

11.1

BBITIOJHATh BBIYMCICHUE 3HAYCHUNW U TPeoOdpa3oBaHUs Bé
V2 BBIPKEHUH CO CTETICHSIMU U JorapudmMamMu, mpeodpazoBaHuUs 12.3

IpOOHO-pallMOHAIILHBIX BBIPAKCHU; 13.1
9.3

HAaXOJUTh  MPOU3BOAHBIE  DJIEMEHTApHBIX  (PYHKIHUM, 6.2
UCIIONIb3ySl  COPAaBOYHBIE MaTepHalbl, HCCIEAOBAaTH B g';‘
npocTerimmx ciyyasx GyHKIUA HAa MOHOTOHHOCTh, HAXOIUTh 92

HauOOJIbIIINE W HAaMMEHBIINE 3HAYCHHS (I)YHKI_[I/II\/'I, CTPOHUTDH 9.3

y3




rpa@ukd  MHOTOWIEHOB C  HCIOJB30BAHMEM  ammapara
MAaTeMAaTUYECKOTO AHAJIN3a; MPUMEHATH MPOU3BOIAHYIO IIPH

94
10.1

pelleHHH 3aJad  Ha  JIBJKEHHE; pellaTb MpaKTUKO- 102
OpUEHTUPOBAHHBIE 33Ja4l HAa HaWOOJIbIIME M HAUMEHbIINE
3HAYEHUS, HA HAXO0XJAEHHE MYTH, CKOPOCTU U YCKOPEHUS;
11.1
CTPOUTh TpapuKH U3YYEHHBIX (YHKUUN, HCIOIb30BAThH 12.1
rpaQUKM NpH HM3yYEHUM IPOIECCOB U 3aBUCUMOCTEH, IIpH 12.2
V4 pEelIeHUH 3aJlay U3 JAPYrux y4eOHbIX MPEIMETOB M 3aJad U3 2:;
peanbHOM >KWM3HM; BbIpaXKaTh (QoOpMylaMH 3aBUCHUMOCTHU 6.3
MEK]1y BEJIMYMHAMMU; 8.1
9.3
penaTh TEKCTOBBIE 3a/1a4M PA3HBIX TUIOB (B TOM YHUCIIE HA
IPOLIEHTHI, I0JIM U YaCTH, HAa IBUKEHUE, paboTy, CTOUMOCTb 41
TOBapOB U YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH yNpaBIeHUS 49
Vs JUYHBIMU U CEMEHHBIMHU (PUHAHCAMU); COCTABIISTh 5.1
BBIPQ)KEHUSI, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 5.2
YCIIOBHUIO 3aJ]a4M, UCCIEA0BATh MOTYYEHHOE PeIlIeHUE U 193'%1
OLICHUBATh MPABAONOA00HOCTH PE3yJIbTaTOB;
U3BJIEKaTh, MHTEPIPETUPOBATH UHPOPMAIHIO,
IPEICTaBICHHYIO B Ta0IMIAX, HA JUarpaMmax, rpadukax,
OTpa’Karoly0 CBOWCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUN;
V6 IPEACTABIATh HH(POPMALIMIO C TOMOIIbIO TAOIHIL U 5.1
Juarpamm; Uccie10BaTh CTATUCTUYECKHUE JaHHBIE, B TOM 9.4
quciie C MPUMEHEHUEM rpapuuecKuX METOJI0B U
AJIEKTPOHHBIX CPEJICTB;
BBIYUCIIATH BEPOSITHOCTh C UCIIOJIb30BAHUEM I'papruuecKux
METOJI0B; IPUMEHATH (DOPMYJIbI CIOKEHHUS U YMHOKEHUS 52
V7 BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI M (POPMYIIBI TIPH 5.3
pELIECHNH 3a7a4; OLIEHUBATh BEPOSITHOCTH PEaIbHBIX 3.4
COOBITHI1; 3HAKOMCTBO CO CIIYYaifHBIMU BEJIMYNHAMU;
WCITOJIH30BaTh MPH PEIICHHUH 3aJ1a4 U3YUCHHBIC (PaKThI U 1.1
V3 TEOPEMBI TUIAHUMETPUN; YMEHUE OLICHUBATh Pa3MepPhI }g
00BEKTOB OKPY’KAIOIIEro MUPA; 1.4
2.1
n300pakaTh MHOTOTPAHHUKH U MOBEPXHOCTH BpaIllEHUs, UX 31
v 9 CEYEHMsI OT PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3.2
AIIEKTPOHHBIX CPEJCTB; pPaclo3HaBaTh CHMMETPHIO B 3.3
IPOCTPAHCTBE; PACIO3HABATH IPABUIIbHBIE MHOT'OTPAHHUKU; jé
. . 1.2
y 10 |YCrmOab30BaTh OTHOWICHHE MIIOMIA/EH MOBEPXHOCTEH 1 i?

00bEeMOB MOIOOHBIX PUTYp IIPU PEIICHUH 3a]1a4;

4.2




V11

BBIUUCIISATh TEOMETPUUYECKUE BEIMYUHBI (IJIMHA, YTOJ,
IoUaab, 00bEM, MIIONIA/Ib IOBEPXHOCTH), UCTIONb3Ys
U3y4eHHbIE (DOPMYJIIBI U METOBL;

1.4
2.1
2.2
23
3.2
33
4.1
4.2

V12

HaXOAUTh C MOMOIIbIO U3YYEHHBIX (DOPMYI KOOPIUHATHI
CepeauHbI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS TOUKAMH

2.1
2.2
2.3

V13

BBIOMPATH MOAXOSANINNA U3YUCHHBIM METOJT JIJISl PEIICHUS
3a7Ja4u

2.1
23
4.1
4.2
53
6.1
9.4
10.2
13.1

V14

dbopMynHpoBaTh ONpeeIeHNs, aKCUOMBI U TEOPEMBI,
NPUMEHSTH X, TPOBOJIUTH JOKAa3aTeIbHbIE PACCYKICHUS B
XOJI€ pellIeHUs 3a/1a4;

1.1
1.2
1.3
1.4
2.1
2.2
23
3.1
3.2
4.1
4.2

31

BJIaJICHUE METOJIaMU JI0Ka3aTeJIbCTB, AJITOPUTMAMU PEILICHUS
3a1a4;

1.1
1.2
1.3
1.4
3.1
3.2
4.1
4.2
5.1
5.2
5.3
9.1
9.3
9.4
12.1
12.2
12.3
13.1

32

pacro3HaBaTh MaTeMaTUYeCcKue (PaKThl 1 MAaTEMAaTUUECKUE
MOJEJH B IPUPOHBIX U OOLIECTBEHHBIX SBJICHUSX, B
VCKYCCTBE; IPUBOJIUTH MTPUMEPHI MATEMATUUECKUX OTKPBITHI
POCCHICKOW 1 MUPOBOW MaTEMATUYECKON HAYKH; IPUBOJAUTD
IpPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YUCE B IPUPOJIHBIX

1.1
2.3
3.2
33
5.1
5.2
5.3




151 O6I]_ICCTB€HHBIX SABJICHUAX, 5.4
6.1

9.1
9.2
9.3
94
12.1

2. CTPYKTYPA U COJIEP)KAHUE PABOYEI MPOTPAMMBI YYEBHO
JUCHUATIUHBI

2.1. O0bem yueOHOM IMCHUIIMHBI M BUABI y4eOHOH padoThl

. Oo0bem
Bup yyeOHol padoThI YACOB 1 cemecTp 2 cemecTp

MaxkcumanabHasi yueOHas 174 64 110
HArpy3ka (Bcero)
AyautopHasi y4yeOHasi Harpyska 154 64 90
(Bcero)
B TOM YHCJIE:

ayJIUTOPHBIC 3aHITHS (JICKIINH ) 78 32 46

CEMHHAPCKUE 3aHITHS 72 30 42

KOHTPOJIbHBIC PaOOTHI 4 2 2
Koncyabranuu 2 2
IIpome:kyTOUHas1 aTTeCTALMS 18 18
Hrorosasi arrecTamusi B popMe dK3aMeHa BO 2 CEMECTPE




2.2. TeMaTH4eCKHH IVIaH U COAEP:KaHUe Y4eOHOM ITMCHUIIMHBI «MaTremMaTHKa (BK/II0OYas aJredpy U Havyajia

MaAaTEMaATHICCKOI'0O aHAJIN3a, FeOMeTpI/IIO)»

HaumenoBanue
pa3aesoB M TeM

Conep:kanmne yueOHOT0 MaTepuaJa,
CeMUHAPCKNeE 3aHATHSA
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1 cemecTtp. I'eoMeTpusi. DjIeMEHTHI MATEMATHYECKON CTATUCTHKH, KOMOMHATOPHUKHU M TEOPHHU BEPOSATHOCTEIA.

Pasznen 1. Akcuombl ctepeomeTpun. B3anmMHoe pacnosioxkeHue NpsiMbIX U

. 16
IUIOCKOCTEN B IPOCTPAHCTBE.
Conep:kanmne y4eOHOro MaTepuaJjia
1 Akcuombl crepeoMmeTpuu. Ilpocrteiliine craeacTBus U3
£EM3 e akcuoM  crepeomerpuu. IloHATHE  mapauieNbHBIX U 2 31 2
KCHOMBI CKpeluBaouxcst npsiMbiX. [Ipu3Hak mapauiebHOCTH 32
l_i:TepeOMeTpI/II/I. HPSIMBIX. V1
apaJuIeIbHOCTD
p CemuHapckue 3aHATHS: V8
TPAMBIX B Peuienne 3a1au Ha MPUMEHEHUE aKCHOM CTEPEOMETPUU, HX 2 VY 14
HpOCTpaHCTBe. CJEACTBUI U ONPEAEIICHUN NapaluIeIbHbIX U
CKPEILMBAIOLIIUXCS MPAMBIX.
Conep:xanne yueOHOro MmarepuaJjia
Tema 1.2 [Ipu3Hak nmapamienbHOCTH NPAMOM M IUIOCKOCTH. lIpu3Hak 5 31 5
ma 1.2. . .
napaieIbHOCTH TuiockocTed. CBOMCTBAa MHapajuieIbHbBIX
[TapannenbHOCTH . y1
. IIJIOCKOCTEM.
MPSIMOM U MJIOCKOCTH, V8
. CeMuHapcKue 3aHATHS:
IJIOCKOCTEN B V10
Peuiennie 3aau Ha MpUMEHEHUE MPU3HAKA MAPATIIEIBHOCTH 2
MPOCTPAHCTRBE. . o V14
NpSMOM M IUIOCKOCTH, NapajuIEIbHOCTH IUIOCKOCTEN U
CBOMCTB NapaJiJIeIbHbIX NPSIMBIX.
Tema 1.3. Conep:xanne yueOHOro MmarepuaJjia
[TepienaukyisipHOCTh | llepneHIUKYyIIpHOCTh NpSMBIX B MHpocTpaHcTBe. [Ipu3Hak 5 31 5
MPSAMBIX U INIOCKOCTEN | MIEPIEHAUKYJIAPHOCTH NPSAMOM M IUIOCKOCTU. (CBOMCTBa
B IPOCTPAHCTBE. MIEPIECHAUKYJISIPHBIX IPSIMOM U INIOCKOCTH. V1




CeMuHapcKue 3aHATHSA: V8
Pemenue 3a7a4 = Ha IIPUMEHEHUE OIIPEACIICHUS 2 V14
NEePHEHIUKYISPHBIX MIPSIMBIX u MpU3HaKa
NEPNEHAUKYISIPHOCTH NMPSMOHN U TUIOCKOCTH.
Conep:kanmne y4eOHOro MmaTepuaJjia
[lepnenaukyngp u  HakjgoHHas. Teopema o  Tpex 5
NepHeHIuKyspax. [Tpu3znak NEePHEHAUKYISIPHOCTH
IIJIOCKOCTEM. 31
Tema 1.4. CemMuHapcKue 3aHATHSA: V1
TlepreHAnKyIsp U Pemienne  3amau Ha [PHMEHEHHE ONpEACICHUN 1 V8
HAKIIOHHASL NEPIEeHIUKYISIpa U HAKIOHHON W NMPUMEHEHUE TEOPEMBI O V1]
TpeX MepPHeHANKYIIAPaX. vV 14
KontpoabHas padora Ne 1 Ha Temy «llepneHaukynsap u 1
HAKJIOHHAs.
Paznea 2. JlekapToBbl KOOPAMHATHI H BEKTOPbI B IPOCTPAHCTRBE. 12
Conep:xanne yueOHOro MmarepuaJjia
BBenenue nekapToBbIX KOOPAUHAT B TPOCTPAHCTBE. )
PaccrosiHue Mexay Toukamu, KOOpAMHATHI CEPEINHBI
Tema 2.1. oTpe3ka. [IpeobpazoBaHue B MPOCTPAHCTBE V9
JlexapToBBI CemMuHapckue 3aHATHS: V1
KOOPAUHATHI B Pemenne 3amau Ha mpuUMEHEHHE (QOPMYIT PACCTOSTHUS 2 V1]
IIPOCTPAHCTRBE. MEXAYy TOYKaMHU M (pOopMyJsl KOOpAMHAT CEPEIHMHBI OTPE3KA, V12
[IpeoGpa3oBanre B | IPUMEHEHUE OCHOBHBIX MPE0OPa30BaHMI B IPOCTPAHCTBE. V13
IIPOCTPAHCTRBE.

V14




Conep:kanmne y4eOHOro MmaTepuaJjia

Yron Mexay CKpelMBAIOIIUMUCS MPAMBIMUA. YTOJI MEXIY 2
T 21 IPSMOU M IJIOCKOCTBIO. YTOJ MEXKAY IIIOCKOCTSAMM. V1
y emMa 2.2 CeMHHApCKHE 3aHITHA: V1l
rOJI MEXIY IPSIMOU U .
IOCKOCTEIO. Pemienue 3amady Ha NOpPUMEHEHUE MOHATUM yria MEXAY 2 V12
CKPEIIMBAIOIIUMHU MPSIMBIMHM, YIrja MEXKIYy HpsSMOd H vV 14
MJIOCKOCTBIO U yTila MEXAY MIOCKOCTSMU.
Conep:kanmne y4eOHOro0 MaTepuaJjia
[TonsiTue BekTopa B mpocTpaHcTBe. C0KEHUE U BEIYMTAHUE 5 32
TeMma 2.3. BEKTOPOB. YMHOXXEHHE BeKTOpa Ha uyucio. CkalspHoe vl
BekTops! B pOM3BEJICHNE BeKTOPOB. KoMIlslaHapHbIE BEKTOPBI. 3} ié
IIPOCTPAHCTBE. CeMI/IHapCKI/Ie S3AHATHUA: vV 13
Pemenue 3aau ¢ BeIMOJTHEHUEM anreOpandecKux ornepanui 2
HaJl BEKTOpaMH, ONpEJEIECHNE KOMIUIAHAPHBIX BEKTOPOB. yi4
Paznen 3. Muororpanauku. Tesia Bpanenus. 12
Conep:xanne yueOHOro MmarepuaJjia
Mmuororpannsie  yribl. MHororpanHuk. I[Ipusma. Bugbr 2
Tema 3.1. npu3M. CHMMETpHS TPSIMOYTOJIBHOTO Napajuleienunesa. 3.1
MHoOrorpasHble yIibl. CeMUHADCKIE 3AHSITHS: y1
MHOrorpaHHuK. p P ) y V9
€IEHWE  3aJa4  Ha  NOPUMEHEHHE  ONPEAECICHUM 2
Hpusma. MHOTOT'PAHHOT'O YIjla, MHOTOIPAHHHUKA U IIPU3MBI. v 14
Conep:xkaHne y4eOHOTro MaTepuaJja 31
Tema 3.2. [lonsaTe mHMpamMuabl W €€  OCHOBHBIX  JJIEMEHTOB. 5 32
ITnpamupa. [TocTpoeHne nupaMuabl U €€ IIOCKUX CEYECHHUM. Y CeUeHHas vy
paMuaa. Y9




CeMuHapcKue 3aHATHSA: V11
Pemenue 3a1a4 Ha IpUMEHEHUE ONPEIEIICHUS TUPAMUBI. 2 V14
Tena 3.3 Coaepxanue yueOHOro MmarepuaJia 5 32
- [TpaBuiibHBIE MHOTOTPAaHHUKH. Telia BpaleHusl. Yo
IIpaBunbHbIE
CemuHapckue 3aHATHS: Y10
MHOTOTPaHHUKH.
Pemenue 3amau Ha Temy «Tena BpameHus». 2 V1l
Tena BpaleHus.
Y 14
Pasznen 4. O0beMbl MHOTOTPAHHMKOB M TeJl BpallleHUH. 8
Conep:kanme yueOHOTro MaTepuaJjia 31
2
O6bem npusmbl. O0BEM MUPaAMUBI. V5
Tema 4.1. CeMuHapcKue 3aHATHSA: Y9
O06BeMbl Pemenne 3amau Ha TeMy «OObeMbI MHOTOT'PAHHUKOB). 2 V10
MHOTOTPaHHUKOB Vil
Vi3
V14
Conep:xanne yueOHOro Mmarepuajia ) 31
O6bem mumHapa. O6beM konyca. O0beM miapa. V5
Tema 4.2. CemMunapckue 3aHATHS: V9
O6BEeMEI TE Pemenue 3ana4 Ha TeMy «OOBEMBI TEJ BPAILIEHUI. 1 vV 10
BpAIICHH. Vil
KonTtpoabnas padora Ne 2 Ha temy «CtepeomMeTpusi». 1 V13
V14
Pazznen 5. DiieMeHTbl MaTeMaTHYeCKON CTATUCTUKH, KOMOMHATOPUKH U TEOPHH 16

BEPOSITHOCTEI.




Conep:kanmne y4eOHOro MaTepuaJjia
[lepBoHauanbHbIEC TIOHATUSI U OMPENIEICHUS] CTATUCTUUYECKOM

Tema 5.1. 00pabOTKH JTaHHBIX. 31
Cratuctuueckas 3, 21
00paboTka JaHHBIX. | CeMHHAPCKHE 3aHSITHS: V5
Pemenue 3amau Ha CTaTUCTUUECKYHO 00paOOTKY JTaHHBIX.
Conep:kanmne y4eOHOr0 MaTepuaJjia 31
Tema 5.2. Omnpenenenne 9H  (dakropuan. OmnpeneneHue  Yucia 32
CoueTanus u COYETAHUN U PA3MEILICHUM. V1
pa3MeleHUs. CeMuHapcKue 3aHATHSA: V5
Pemenue 3a1a4 Ha MpUMEHEHNE TTOHITUI COYETAHUS U Y7
pa3MenieHusl.
Conep:kanmne y4eOHOIro MaTepuaJjia 31
Tema 5.3. BepositHOCTHBIE 3a71a4H. Anroputm HAXOXKICHUS 39
[Ipocrenimme BEPOSTHOCTH CIy4aiHOTO coObITHs. [IpaBuio crnoxxeHus u V1
BEPOSITHOCTHBIE YMHOKEHUSI BEPOSTHOCTH. v 7
3a/1a4u. CeMuHapcKue 3aHATHSA: vV 12
Pemenune 3a1a4 Ha BBIYMCIIEHUE BEPOSTHOCTEM.
Conep:xkanne y4eOHOIro MaTepuaJjia
Hcnonb3oBanue KOMOWHATOPUKHU JUISL ojicyeTa
BeposiTHOCTU.  [IpomsBenenue coObiTHil.  BeposTHOCTH 31
'l:eMa >.4. CyMMBI  JIByX coObITHii. He3aBHCMMOCTH  COOBITHIA. 32
CinyuaiiHble COOBITHS H . Vi
€3aBHCUMBIC IOBTOPEHUS UCTIBITAHUMU.
U UX BEPOSTHOCTH. v
CeMuHapcKue 3aHATHS: v 13

Pemenne 3amay Ha mnpuUMEHEHHE KOMOWHATOPUKHU IS
BBIYMCIICHUSI BEPOSITHOCTH.

KoncyabTanuu




Hroro 3a 1 cemecrp:

64

2 cemecTp. Anredpa U HaYaJIa MATEMATHY€CKOI0 aHAJIM3A.

Paznea 6. Tpuronomerpnueckue (PyHKIUM. 16
Conep:kanmne y4eOHOro MaTepuaJjia
Tenma 6.1 EnuHnuHas OKpy»KHOCTh. YwHCIIOBass OKPYKHOCTh Ha 2 32
' . | KOOpIMHATHOM TJIOCKOCTH. Vi
[TonsiTre yncioBoU
CemuHapckue 3aHATHS: V4
OKPY>KHOCTH. . .
Pemiennie 3amanuii ¢ TOpUMEHEHHEM MakKeTa YHCIOBOU 2 V13
OKPY>KHOCTH.
T 6.2 Conep:kanmne y4eOHOTr0 MaTepuaJjia
T eMa 0.z. OnpeneneHue CHMHyca, KOCMHYCa, TaHIE€HCAa M KOTaHTEHCA. 2
PUTOHOMCTPHHCCKHC | TryropoMerpudeckie GpyHKIHH YHCTIOBOIO apPryMEHTA. V3
HKIIUH.
(pyHE CemuHapckue 3aHATHS: VY 4
Pemenne 3agaHuii ¢ OPUMEHEHUEM  ONPEICIICHUU 2
TPUTOHOMETPUUYECKUX (DYHKIIHIA.
Conep:xanne yueOHOro MmarepuaJjia
Tenma 6.3 Tpuronomerpudeckne (QYHKIMU YIJIOBOTO apryMEHTa. 2
N DopMyIIBI IPUBEIECHUS.
ITpocreitime PMY P V2
CeMuHapcKue 3aHATHSA:
TPUTOHOMETPUUYECKUE . . V4
(bopMyIIBL Pemiennie  3amaHumii ¢ NpUMEHEHUEM  MNPOCTEUILIUX 2
PMYJIBI- TPUTOHOMETPUUYECKHUX (HOPMYIL.
Pemenue 3ananuii ¢ mpuMeHeHuEM HOPMYI IPUBEICHHUSL.
Tema 6.4. Conep:xkaHnne y4eOHOro MaTepuaJjia 5 V1
I'paduku I'paduxu TpuroHomerpruyeckux HYHKIUNA U UX CBOMCTBA. v 3
TpUroOHOMETpUUECKUX | CeMHUHAPCKUE 3aHATHUSA:
byHKIUH. ITocTpoenue rpadKOB TPUTOHOMETPUIECKUX (YHKIIUN. 2




Pazaea 7. TpuronoMerpuyecKue ypaBHeHUsI.

Conep:kanmne y4eOHOro MaTepuaJjia
[lonsiTue  apkkocuHyca, apKCHHYyca, apKTaHreHca |
apKKOTaHT€HCA.

CemuHapckue 3aHATHS:

Pemienue TPUTOHOMETPUUECKUX ypaBHEHHUI c
UCIIOJIb30BAaHUEM  TIOHSTUM  apKKOCUHYCA, apKCUHYCAa,
apKTaHIeHCa U APKKOTAHTEHCA.

Tema 7.1.
Conep:kanmne y4eOHOro MaTepuaJjia Vi
Tpuronomerpuueckue .
ABHCHILS OnpeneneHne TPUTOHOMETPUUYECKUX YpaBHEHHH. MeTobl y2
yP ' pelieHruss TPUTOHOMETPUYECKUX YPaBHEHHH. AJITOPUTM
pENIeHHs] OJTHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHHUIA.
CemuHapckue 3aHATHS:
Pemienue TpUroHoMeTpUYECKUX YPaBHEHUHN C IPUMEHEHHUEM
TOKJIECTBEHHBIX MMpeoOpa3oBaHUil; pEIIeHUE OIHOPOJHBIX
TPUTOHOMETPUYECKUX YPABHEHHI.
IIpoBepounasi pabdora Ha Temy «TpuroHOMETpUYECKUE
YpaBHEHUS».
Pa3nea 8. IlpeoOpa3oBaHne TPUTOHOMETPHYECKUX BbIPAKEHHIL.
Conep:xkanne yueOHOIro MaTepuaJjia
Tema 8.1 CuHyC U KOCHHYC CyMMBbI (Pa3HOCTH) apryMeHTOB. TaHreHc
T CYMMBI a3HoCTH) apryMeHToB. DopMyabl JIBOMHOIO
[IpeoOpa3zoBanue Y (p ) apry pMY Vv2
aprymenTa. [IpeoOpa3oBanne cymmbl (TIPOU3BEICHMUS )
TPHTOMOMCTPHHCCKIX UTOHOMETPHUUYECKUX (DYHKIIMU B MPOU3BEJCHUE (CYMMY) v4
BBIPA)KCHU . P P J P TMMY)-

CeMuHapcKue 3aHATHS:
[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BHIPAKECHUM.




Paznea 9. IlpousBogHas. 20
Conep:kanmne y4eOHOro MmaTepuaJjia
Tema 9.1. Onpez[enf:HHe YUCIIOBOM TMOCJIE€I0BATEIbHOCTH. CBoﬁCTBg 31
Tpesien uncioBoi YUCIIOBOM  TIOCJIEAOBAaTeNbHOCTU.  llpenen  4mcinoBou 2 32
HOCIETOBATENBHOCTH nocienoBarenbHocTH. [Ipenen pyHkiuu Ha 6GECKOHEYHOCTH Vi
e — u B Touke. [Ipupamnienue aprymenta. [lpupamenue hynkiuu v3
CeMuHapcKue 3aHATHSA: 2
Brruncnenue npenenoB GyHKIUU.
Conep:kanmne y4eOHOIr0 MaTepuaJjia
T 9.2 3agauu, NPUBOISIIUE K TTOHITHIO TPOU3BOJHON. AJITOPUTM 2 31

Onpeel:\;laene.ﬂ.ne OTBICKaHUS IPOU3BOTHOM. 32

POHM3BOMHOM. CeMuHapcKue 3aHATHSA: ) A
Pemenue 3aa4 o HaXOXKJAECHUIO MPOU3BOJIHON C MTOMOIIBIO 2 V3
ONpENICIICHHUS.

Conep:kanmne y4eOHOTro MaTepuaJjia
®opmynbianddepentmponanus. [Ipasuna 5 31
muddepentupoanus. JuddepeHnrpoBanue CI0KHBIX
Tema 9.3. . 32
Brruncnenue (yHKIH. V2
N CeMuHapcKue 3aHATHSA:

MIPOU3BOIHOM. . V3
Breruucinenne mnpou3BOJHON C TpUMEHEHHEM (QOopMynT H 2 v 4
npaBm qudPepeHITMpPOBaAHNS.

Brruncnenue mpon3BOaHON CIIOXKHON (DYHKITHH.

Conep:xkanne yueOHOIro MaTepuaJjia

VYpaBHeHue  kacatenmpbHOM K rpaduky  QyHKOHH. 5 31
Tema 9.4. UccnenoBanre (GyHKIMUM Ha MOHOTOHHOCTH C TMOMOIIBIO 3/23

[Tpunoxxenune POU3BOAHON. Vs

IPOU3BOTHOIA. CeMuHapcKue 3aHATHS: Ve
CocraBiieHle ypaBHEHUI KacaTelbHOU K Ipaduky GyHKIMI 2 v 13

C TOMOIIbIO MPOU3BOAHON; ucciaeqoBaHHEe (QYHKIHMN Ha




MOHOTOHHOCTb U OKCTPECMYMBI.

Conep:kanmne y4eOHOro MaTepuaJjia
ITnan uccnenoBanusi U NOCTpOCHUs TpaUKOB PYHKIIHIA.

CemuHapckue 3aHATHS:
Uccnenoanne u mnoctpoeHue Trpa@ukoB (GyHKIHA ¢
MTOMOIIBIO TTPOU3BOJTHOM.

Konrpoabnass paGora Nel na Temy «llpunoxenue
IIPOU3BOTHOM.

Paznen 10. IlepBooOpa3nasi u MHTErpaJ.

Conep:kanmne y4eOHOIro MaTepuaJjia

Tema 10.1. . .
[TonsiTue nepBooOpazHoil. HeonpeneneHHbIil HHTErpaJl.
ITepBooOpa3zHas u A
. CeMuHapcKue 3aHATHSA:
HEOIPE/ICTICHHBIM V3
Brruncnenne HeonpeneneHHOTo HHTErpaa.
UHTETpal.
Conep:xkanne y4eOHOro MaTepuaJja
[TonaTue onpenenennoro nHrerpaina. Popmyna Herotona —
Tewma 10.2 JleiiOnuia. BeluucieHwe miomanei IIOCKUX QUTYp C
- TIOMOIIBIO OMPEIEIEHHOTO HHTETpaa. M
OnpeneneHHbIN
CeMuHapcKue 3aHATHS: y3
UHTErpall.
Brruncnenue onpeneneHHoro nHTerpania. Y13

Brruucnenne mmomaaeit miIockux (QuUryp ¢  IMOMOIIBIO
ONPEJICIICHHOT0 UHTErpaa.




Paszgen 11. CreneHu U KOPHH. 8
Conep:kanmne y4eOHOro MmaTepuaJjia
[lonsiTHE KOpHSA N-CTENEHU U3 JCUCTBUTEIBHOIO YHUCIIA. )
OyHKIMU BUJA y==V;? ux cBoiicTBa u rpaduk. CBolicTBa
KOPHS N-CTETICHHU.
CeMuHapcKue 3aHATHSA: v 1
Brluncnenue KopHsS N-CTENEHU U3 JICUCTBUTEILHOTO YUCIIA. 2
Tema 11.1. iy V2
CTerneny i KOpHH. ITocTpoenue rpadukoB GyHKIUU Y =X . V4
Conep:kanmne y4eOHOTr0 MaTepuaJja
O60061eHre TOHATHUS O TTOKazaTene cTreneHu. CTeneHHbIe 2
(GYHKIIMHU, UX CBOWCTBA U rpaduK.
CemuHapckue 3aHATHS:
BrinosiHeHne TOXKIECTBEHHBIX MPEe0Opa3oBaHUM 2
BeIpakeHui. [loctpoenune rpadukoB cTeneHHBIX (QYHKIIUMA.
Paznen 12. Iloka3ateqbHas u Jorapupmudeckass QyHKINM. 16
Conep:xanne yueOHOro MmarepuaJjia )
ITokazarenbHast GyHKIMS, €€ CBOWCTBA U Tpaduk.
CeMuHapcKue 3aHATHSA: )
ITocTpoenue rpaduKoB MOKa3aTEIbHBIX (DYHKITHIA. 31
Tema 12.1. Conep:xkanmne y4eOHOIro MaTepuaJjia ) 32
IMokazarenpHas ITokazarenbHble ypaBHeHUs. [loka3aTeapHbIE HEPABEHCTBA. V1
GyHKIMS. CeMuHapcKue 3aHATHS: V2
Pemenne noka3aTenbHbIX YPABHEHUN U HEPABEHCTB. | V4
KonTpoabHas padora Ne2na temy «llokazarenpHas |

GyHKLIMS.




Conep:kanmne y4eOHOro MmaTepuaJjia

[lonsitue norapupma. Jlorapupmuueckas QyHKIuUs, ee 2 31
Tema 12.2. cBoiicTBa u rpaduk. CBoicTBa jorapudma. V1
Jlorapudm. CeMuHapckue 3aHATHS: V2
[locTpoenue rpadukoB norapuPpmMuueckux GyHKIUU 2 V4
[IpeoGpazoBanue gorapu(MUUYECKUX BbIPAKEHUN.
Conep:kanmne y4eOHOIro MaTepuaJjia
Tema 12.3. Horapm?aneCKHe ypaBHEHHUsS U HEpaBEHCTBA. MeToIbl UX ) 31
Jlorapudmuueckue PEIIEHIM. Vi
YPABECHHS 1 CeMuHapcKue 3aHATHSA: ) v
Pemienne norapudmMuueckux ypaBHEHUN U HEPABEHCTB. 2
HEPaBEHCTBA.
Paznesn 13. YpaBHeHHsI U HEPABEHCTBA. 10
Conep:kanmne y4eOHOTro MaTepuaJjia )
O61IMe MeTO/IbI pEIIeHUs] YPABHEHHIA. 31
CeMHHApPCKHE 3aHATHS: 5 Yl
Perenne ypaBHeHUi Y2
Tema 13.1. Conep:xanne yueOHOro MmarepuaJjia ) Y5
VpaBHeHus u Pemenune HepaBEHCTB ¢ OJTHOM NTEPEMEHHOM. Yo
HepaBeHCTRA. CeMuHapcKue 3aHATHS: Y13
Pemenne ypaBHEHH 1 HEPABEHCTB C OJHOM IIEPEMEHHON; 2
pELICHUE CUCTEM YPABHEHUM.
Conep:xkanne yueOHOIro MaTepuaJjia )
CucTtemMbl ypaBHEHUU.
KoncyabTanuu 2
IIpome:kyTOUHASI aTTEeCTALMS 18
Hroro 3a 2 cemectp: | 110
Bceero: | 174




3. YCJOBUS PEAJU3ALMU PABOYEN MPOTPAMMBI YYEBHOM
JUCLHUANIUHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzauust paboueil mnporpamMmbl y4yeOHOW JOHUCHMIUIMHBI HE Tpedyer
HaJIMYUs CIIEHUaTU3UPOBAHHOTO yueOHOro kabunera B coorserctBuu ¢ GI'OC.

O6opynoBaHue yuyeOHOTO KaOUHeETa!
— TMOCAJ0YHBIE MECTA MO KOJUIECTBY 00yUaAIOIINXCS;
— pabouee MecTO Mperno/1aBaTes;
— y4eOHO-METOAMYECKUH KOMILIEKC 110 JUCHUIUIMHE «MareMatuka (BKITIOUast
anredpy ¥ Havajga MaTeMaTHYEeCKOTO aHAIN3a, TEOMETPHIO)»;
— pa3aaTOYHBIA MaTepHalr;
— Ttabmunpel o TemaMm «Tema BpameHus», «TpuroHomeTrpudeckue (QYyHKIUN,
«dnddepennnanpHoe ncuncieHue» u «MHTErpaIbHOE HCYUCICHUE.

3.2. UudopmanuoHHoe obecrieueHre 00ydeHust

OcHoBHas1 iuTEpaTypa:

1. boromosioB H. B. MaremaTuka : yueOHUK ISl CpeaHETO MPOGeCCHOHATILHOTO
obpazoranus / H. B. boromouios, I1. . Camoiinenko. — 5-e u3j., nepepad. u gom. —
MockBa : WMzmarensctBo  FOpaiit, 2021.— 401 c.— (IIpodeccuonanproe
obpazoBanue). — ISBN 978-5-534-07878-7. — TekcT : DSIEKTPOHHBIA //
Oo6pazoBatenbhas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469433.

2. Kpemep H. III. Maremartuka Jj1s1 KOJUISIKEH : yueOHOe ITocoOue ISl CPETHETO
npodeccuonanbHoro  obpazomanusi/  H. III. Kpemep,  O.T. KoncrantuHosga,
M. H. ®puaman ; nox penakiueit H. 1. Kpemepa. — 10-e uza., nepepad. u gom. —
Mocksa : WspmarensctBo  IOpaiit, 2021. — 346c.— (IIpodeccuonanshoe
oOpazoBanue). — ISBN 978-5-534-05640-2. — Tekct : DSJIEKTPOHHBIA //
Oo6pazoBatenphas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469282.

JononHuTebHAS JUTEpaTypa:

1. boromosnioB H. B. Marematuka. 3amauu c¢ pemeHussMa B 2 4. Yactp 1 :
yuebHOe  mocoOme s cpemHero  mpod)eCCHOHAIBHOTO  0O0pa3oBaHUs /
H. B. boromonoB. — 2-e uzn., ucnp. u gon. — Mocksa : M3gatensctBo Opaiir,
2021. — 439 c. — (IlpodeccuonansHoe oopazoBanue). — [SBN 978-5-534-09108-3.
— Texker : snextponnsli // OOpaszoBarenpHas tuiarpopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/470790.

2. boromonoB H. B. Marematuka. 3amaun ¢ pemieHussMa B 2 4. Yacte 2 :
yqebHOe  mocobwe I cpeaHero  mpod)eCCHOHAIBLHOTO  0Opa3oBaHMs /
H. B. boromonoB. — 2-e u3a., ucnp. u gpomn. — Mocksa : M3narensctBo Opaidr,
2021. — 320 ¢. — (Ilpodeccuonanbuoe oopazoBanue). — [ISBN 978-5-534-09135-9.
— Tekct : snexkTpoHHbi // OOpazoBarenbHas miargopma IOpait [cailT]. —
URL: https://urait.ru/bcode/470791.
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O¢punuajabHbie, CIPABOYHO-0MOIMOrpaduyeckre U NEpUOAUYECKUE U3TAHNUS:
1. Kypnan «Hayka u &u3Hb»
2. Xypnan «Poccuiickas CenbCKOX035IMCTBEHHAsI HAYKa»
3. I'azera «Poccuniickas razeray
4. Cpennee mnpodeccuoHanbHoe oOpazoBanue. Kommiekt. BecTHuk cpennero
npodeccruonanprHoro odpazopanusa.Cpegnee npodeccuoHaibHOE 00pa3oBaHUE.
[Ipunoxenue k xypHany «Cpeanee npodeccuoHaaIbHOE 00pa30BaHUE

Ilepeuenn pekomenayembix UHTEpHET-pecypcoB:
1. Poccuiickoe oo6pazoBanue. denepanbHbiii mopTai [DIEKTPOHHBIN pecypc]. -
URL: http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index
2. DnekTpoHHas 6ubnuoreuHas cuctema «tOpat». [DNEKTpOHHBIN pecypc]. —
URL: https://biblio-online.ru/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCLUITIJIMHBI

Kontpons wu oOIleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHOM  JTUCITUIUTHMHBI
OCYIIECTBIISIETCS MIPEMNO/IaBaTesieM B MPOIIECCEe MPOBEICHNUS CEMUHAPCKUX 3aHATUM, a
TaK>Ke BBITIOJIHEHUS 00Yy4YaONMMHUCS UHIMBUIYaIbHBIX 3aJJaHUH.

Pe3yabTaThl 00yueHust

@opMbI M METO/IbI KOHTPOJIA U
(ocBOeHHbIE YMeHMS, YCBOEHHbIE

OlIEHKH Pe3yJibTATOB 00y4YeHusi

3HAHMSA)
YMmeHnus:
OHUMATh BO3MOKHOCTH | AyTUTOPHBIE 3aHITUS
aKCMOMaTHU4ECKOI0 noctpoeHus: | CEeMHUHAPCKUE 3aHATUS
MAaTEMATUYECKUX TEOPUI
IPUMEHATh pa3inyHbIE Metoasl | CeMUHApCKUE 3aHIATHUS
JI0Ka3aTeIbCTB U AIrOPUTMOB pelieHus, | KoHTpoibHbIe paboTh
MIPOBOJUTH NI0KA3aTeIIbHbIE

PACCYKACHNA B XOAC PCIICHU 3a1a4

BIaaCTb CTaHdapTHBIMHA IIpucMaMu CeMI/IHapCKI/Ie 3aHATHUA

pelieHus palMOHATBHBIX u | KonTtpoabHbie paboThI
WPPALUOHAIBHBIX, [TOKA3aTEJbHBIX,
CTEIICHHBIX, TPUTOHOMETPHUYECKUX

YpPaBHEHUW W HEPABEHCTB, UX CUCTEM

HCIIOJIb30BaTh TOTOBbIE KOMIbIOTEPHBIE | CeMUHAPCKUE 3aHSTUS
MPOTPAMMBI JUJI TIOMCKA ITYTH PELICHUS
Y WUIIOCTPALMU PEIICHUS] YPABHEHUN U
HEPABEHCTB U MPU PEIICHUU 3a7a4

BIIQJICTh OCHOBHBIMM TOHSTUAMHU O | AyJAUTOPHBIE 3aHATHUS
MJIOCKUX u MPOCTPaHCTBEHHBIX | CEeMUHAPCKUE 3aHATUS
r€OMETPUYECKUX durypax, ux | KoutposnbHbie paboTh
OCHOBHBIX CBOMCTBax
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pacno3HaBaTh Ha yepTexax, MOJAECIIX U
B pEaJbHOM MHPE TE€OMETPUYECKUE
Guryppl M NOpPUMEHATb HU3YUYECHHbBIE
CBOIICTBA T€OMETpUYECKUX GUIyp U
dopMyn sl peuieHus FTeOMETPUYECKUX
3aja4 M 3aJad  C  INPAKTUYECKUM
COJEpKaHUEM

AyauTOpHBIE 3aHATHS
CemMuHapCcKUe 3aHATUA

HaXOAUTb W OLIEHUBATh BEPOSITHOCTU
HACTYIUIEHUsI COOBITHI B HpOCTEHIINX
IIPAKTUYECKUX CUTYyalHsIX U OCHOBHBIC
XapaKTEPUCTUKHU CIIYYalHbIX BEJIMYUH

AyauTOpHBIE 3aHATHS
CemMuHapCcKUe 3aHATUA

MNPUMCHATH IIOJIYUYCHHBIC 3HAHUS TIIpHU
PCHICHUHN PA3JIMYHBIX 3a/1a4

CemMuHapcKue 3aHATUA
KonTtposibHbIE paOOThI

JIOKa3bIBaTh TEOPEMbl U  HAXOJUTh
HECTaHJIAPTHBIE  CIIOCOOBI  pEIIeHUs
3a1a4

CemMuHapcKue 3aHATUA
KoHTposibHBIE paOOTHI

MOJICIMPOBATh peajibHble CHUTYalluu,
UCCJIeIOBAaTh  MOCTPOEHHBIE  MO/IENH,
UHTEPIPETUPOBATH MOJTyYeHHBIN
pe3ysbTat

AyIUTOpHBIC 3aHSATHS
CeMUHapCKUE 3aHATUA

XapaKTEepU30BaTh IMOBEACHUE (PYHKIIHM,
UCIIOJIb30BaTh MOJYYCHHbIC 3HAHUS JJIA
OMUCAaHUSI W  aHajdu3a  PeAbHBIX
3aBUCHUMOCTEH

CeMHHapCKHE 3aHATHS
KoHuTpospHbie paboThl

COCTaBJISITh BEPOSITHOCTHBIE MOJEIHU 10
YCIOBUKO  33aa4d U BBIYUCIATH
BEPOATHOCTH HACTYIUICHHSI COOBITUH, B
TOM 4YHCIIE C TMPUMEHEHHEeM (OpMyI
KOMOWHATOPUKH M OCHOBHBIX TEOpEM
TEOPUU BEPOSTHOCTEH; HCCIEAOBATH

CemuHapckue 3aHITHUS

CIIy4aitHbIe BEJIMYUHBI o Ux
pacnpeieICHUIO
3HaHuA:

MIPEJICTABICHUE 0 COLMAJIBHBIX,
KyJIbTYPHBIX M HMCTOPUYECKHX (paKTax
CTaHOBJICHUSI MATEMAaTUKHU

AyIuTOpHBIE 3aHATHS

MpEJICTaBJICHUE O MaTeMaThKe Kak
YaCTU MHPOBOM KYJIBTYPhl U O MECTE
MaTEMaTUKN B COBPEMEHHOM
UBUJIM3AIIAH, O CIIOCO0aX ONMMCAHUS Ha
MaTEeMaTH4YEeCKOM  SI3bIKE  SIBJICHUM
pearbHOTO MHpa

AyIUTOpHBIE 3aHATHS




MMpCACTAaBJICHUC 0) MaTEMATHYCCKUX
IIOHATUAX KakK (0) Ba)KHEMIIINX
MAaTEMATHYCCKUX MOIOCIIAX,

MO3BOJISIFOIIUX OIMKCHIBATh W M3Yy4aTh
pa3HbIe MPOUECCHI U SIBIICHUS

AyauTOpHBIE 3aHATHS
CamocrosTenbHas paboTa

OCHOBBI JJOTHYECKOTO,
AITOPUTMHUYCCKOIO U MAaTCMAaTUYCCKOT' O
MBIITJICHUA

AyIUTOpHBIE 3aHATHS
CemMuHapCcKUe 3aHATUA
KoHTposbHbIe paboThI
CamocrosTenbHas paboTa

MpCaACTaBJIICHHUC 00 OCHOBHBIX IIOHATHUAX,
nAICIAX M MCTOAAX MATEMATHYCCKOI'O
aHaJin3a

AyIUTOpHBIE 3aHATHS

OpeICTaBlIeHue O  Ipoueccax Hu
ABJICHUSAX, UMEIOIIMNX BEPOSTHOCTHBIN
XapakTep, 0 CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHpE, 00
OCHOBHBIX MOHSTHUSAX DJEMEHTAPHOU
TEOPHH BEPOSITHOCTEN

AyIUTOpHBIC 3aHATHS
CeMUHapCKUE 3aHATUA
CamocrosiTenbHas paboTa

MpCaACTaBJIICHHUC 0) HCO6XOI[I/IMOCTI/I

JO0Ka3aTCJIIbCTB Ipu 000CHOBaHHUU
MaTCMAaTHYICCKHNX YTBCp}KILGHI/Iﬁ H poJin
AKCHMOMAaTHUKH B IMPOBCACHUHU

JEYKTUBHBIX PACCYKICHUIN

AynuTOpHBIC 3aHATHUS
CeMHMHapCKHUE3aHATHUS
KoHTposbsHbie paboThI
CamocrosiTenbHas paboTa

MOHATUWHBIA anmapar IO OCHOBHBIM
paszieiiaMm Kypca MaTeMaTHUKH;0CHOBHBIE
TEOpeMbl, (QOPMYyJIBI W YMETb UX
IPUMEHATh

AyIUTOpHBIC 3aHSITUSA
CemuHapckue 3aHITHUS
KoHTposbHBIE pabOTHI
CamocrosiTennbHast paboTa

AyIUTOpHBIC 3aHITUA
CemuHapckue 3aHITHUS
KoHnTposasHbie paboThl
CamocrosrenbHas padbora

peAcTaBiIeHHe 00 OCHOBHBIX MOHSATHUSIX
MaTeMaTUYECKOTO aHajiu3da U UX
CBOMCTBaxX

[Iporpamma paszpaborana B cooTBeTCTBUU ¢ DenepaabHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAHIAPTOM CpeAHero oO0miero o0pa3oBaHUs, YTBEPKICHHBIM
MunuctepcTBoM 00pazoBanus 1 Hayku Poccuiickort @enepanuu 17 mast 2012 rona, mpukas
Ne 413 wu 3apeructpupoBanHbiM B MunuctepctBe roctuuuu Poccuiickoit @enepanuu 07
nroHsg 2012 roma Ne 24480 ¢ n3mMeHenusamMu 1 jgonojdHeHusMu ot 27.12. 2023 roga Ne 1028
U TIPUMEPHOI MporpaMmoi obrieo0pa3oBaTenbHON yueOHOU aucuumuinHbl « MHdopmarnka
(6a30BbIit ypoBeHb)» i 10-11 kmaccoB obpazoBaTenbHbIX opranuzanuii. — M.: ®I'b HY
«MHCTUTYT CTpaTeruu pa3BuTHs oOpazoBanms», 2023. — 38 c.

PaspaGorann: "5' i Koctuna E.A.



