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1. IACHHOPT PABOYEN IPOI'PAMMBI YYEBHOM JACHHUITJIMNHBI
«MaTemMaTukKa»

1.1. Ob6aacTb npuMeHeHus: padoyeil MPOrpaMMel

PabGouas mporpamma yuyeOHOW IUCUUIUIMHBI SIBISETCS YacThIO MPOTrpPamMMBbI
NOJFOTOBKHM CIeluaiucTa cpenHero 3seHa B coorBercTBUM ¢ PI'OC cpegnero
o01iero oOpa3oBaHus.

PabGouas mnporpamma y4yeOHOW AMCIHUIUIMHBI MOET OBITh HMCIOJb30BaHa
IPYTUMH o0pa3oBaTeIbHBIMU yUpeKIACHUIMU npodeccuoHaIbHOrO u
JIOTIOJHUTENIBHOTO 00pa3oBaHusl, pEATM3yIOUIMMU 00pa30BaTENbHYI0 MNPOrpaMMy
CpeaHero oo01Iero 0opa3oBaHus.

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

1.3. Hean m 3amauyum y4eOHOH IMCHUILIMHBI — TPeOOBAHUS K pe3yJbTaTaMm
OCBOCHUS Y4eOHOH TUCIUNIHHBI

B pesynbTaTte ocBoeHus yueOHON AUCIUIUIMHBI O0YYarOIIHICS TOKEH YMETh:
- OTIEpUPOBATh NOHATUSAMHU: CTENIEHb YUCIIA, JOrapu(M Yuclia; yMEHNE BBIOIHAITh
BBIYMCIIEHHUE 3HAYEHUN U ITPeoOpa30BaHus BBIPAXKEHHUI CO CTETIEHAMHU U
norapupmMamMu, npeodpazoBaHus ApOOHO-PALMOHATIBHBIX BBIPAXKEHU;
- OTIEpUPOBATh NOHATUSAMU: PAllMOHAIbHbIE, UPPALIMOHAJIbHBIE, [TI0KA3aTENIbHbIE,
CTEINEHHbIE, JorapuMuueckue, TPUrOHOMETPUUECKIE YPaBHEHNS U HEPABEHCTBA, UX
CUCTEMBI;
- ONepUPOBATh NOHATUAMU: (PYHKLIMS, HENpPEepbIBHAS (QYHKIUS, TPOU3BOAHAS,
nepBooOpa3Hasi, ONpeIeIeHHbIN HHTErpajl; YMEHUE HAXOAUTh IPOU3BOIHbBIE
AJIEMEHTApHBIX (PYHKIUH, UCTIONb3Ys CIIPaBOYHbIE MAaTEpUabl; UCCIEI0BATh B
OpOCTEUIINX caydassX PyHKIMU HAa MOHOTOHHOCTb, HAXOAUTh HAauOOJIbIINE U
HalMEHbIINE 3HaUeHUs QYHKUUN; CTPOUTH IrPpaQUKHU MHOTOUWIEHOB C
MCIIOJIb30BAHUEM ammapaTra MaTeMaTHYeCKOro aHaJIn3a; IPUMEHATh IPOU3BOAHYIO
IIPY pELIEHUH 337a4 Ha JBUKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha
HauOOoJbIINE U HAUMEHBIINE 3HAYCHUS], HAa HAXOXKACHHUE MTyTH, CKOPOCTH U
YCKOPEHHS;
- OTIEpUPOBATh MOHATUSMU: pallMOHANbHAS (PYHKIIMA, TOKa3aTelbHas QyHKIu,
cTeneHHas QyHKIus, JorapupmMudeckast QyHKINs, TPUTOHOMETpUdecKue QyHKIIUH,
oOpatHble PYHKINN; YMEHHE CTPOUTH TpauKu U3yU4EeHHBIX (QYHKIU, UCIIOIBb30BAThH
rpaduKy pH U3yYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U 33/1a4 U3 PEAIbHON KU3HU; BRIpaxaTh popmMyaamu
3aBUCUMOCTH MEXKy BEJIMUNHAMU;
- pemaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIOB (B TOM YHMCJIE HA MPOLICHTHI, J0JIU U
4acTH, Ha JBUKEHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 3aJa41 U3
00JIaCTH yIIpaBJI€HUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTABIIATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4l, UCCIIEA0BATh
MOJIYYEHHOE PEIICHNUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yJIbTAaTOB;



- OTIEpUPOBATh OHATUSMU: CpeiHee apudMeTnIecKoe, MeInana, HanbobIIee 1
HauMEHbIIIee 3HAYCHUS, pa3Max, JUCTIEPCHsl, CTAHJAPTHOE OTKIOHEHHE YUCIOBOTO
HaboOpa; yMEHHE U3BJIEKaTh, UHTEPIPETHPOBATH HHPOPMAIIHIO, IPEACTABICHHYIO B
TabnuIax, Ha IUarpaMMax, rpadukax, OTpakarIlyro CBOMCTBA PealbHBIX MPOIECCOB
¥ SIBJICHUI; IPEJCTABIATh HH()OPMAIIMIO C TOMOIIBIO TAOIHUI] M TUATpaMM;
MCCIIEZIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM IpapUIecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- ONEPUPOBATH NOHATUSAMU: CIAYyYaHHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aiiHOTO COOBITHUS; YMEHUE BBIUUCIISITH BEPOSITHOCTh C HCIIOJIB30BAHUEM
rpadUIecKuX METOIOB; MPUMEHSATH ()OPMYJIBI CIIOKEHUS U YMHOYKCHUS
BEpOSTHOCTEH, KOMOMHATOPHBIEC (DAKTHI M POPMYIIBI IPH PEIICHUH 3a7a4; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIIy9alHBIMH BEJTMIMHAMU;
yYMEHHE IPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCET B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX;

- OTIEpUPOBATH IOHATUSMHU: TOUKA, TIPSIMasi, INIOCKOCTh, IIPOCTPAHCTBO, JBYTPAHHBIH
yTOJI, CKPEIUBAIOIIUECS TPSMBIE, MapaJICIbHOCTh U TIEPIICH IUKYISIPHOCTH MPSMBIX
M TUTOCKOCTEH, YTOJI MEK/Ty MPSIMBIMH, YTOJl MEX]TY MPSIMOU U TUIOCKOCTBIO, YTOJ
MEX]Ty IIIOCKOCTSIMH, PACCTOSTHHE OT TOYKH IO TUIOCKOCTH, PACCTOSTHUE MEXKITY
NPSIMBIMU, PACCTOSIHAE MEXTy IJIOCKOCTSMHU; YMEHHE UCTIOIB30BaTh MPU PEIICHUH
3aJ1ay u3y4eHHbIe (DaKThl U TEOPEMBI TUTAHUMETPUHN; YMEHUE OLICHUBATh Pa3Mephbl
00BEKTOB OKPYIKAIOIIETO MUPA;

- OIIEPUPOBATH MOHATUSMU: MHOTOIPAHHUK, CEYEHIE MHOTOTpaHHUKA, KYO,
napaJuiesienuIe 1, pu3Ma, nupamMmuaa, Gurypa u moBepXHOCTh BpallleHUs, IIUITUHD,
KOHYC, map, cepa, cedeHus: Gurypsl BpalieHus, MI0CKOCTb, Kacaromasics chepsl,
IWIMH]IPa, KOHYCA, TJI0MIAh TOBEPXHOCTH MUPAMHU/IBI, PU3MbI, KOHYCA, IIMIUHAPA,
miomaab chepul, 00beM Kyda, IPSAMOYTOIBHOTO Mapajule/Ieueaa, TupaMuIbI,
IPU3MBI, IUIUHIPA, KOHYCA, I1apa; yMEeHHe n300paxaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BPAIIEHUS, UX CEUCHUS OT PYKH, C IOMOIIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
IPOCTPAHCTBE; YMEHUE PACIIO3HABATh IPABUJIbHBIE MHOTOTPAaHHUKHU;

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

- BBIUHCIISITh T€OMETPUYECKHUE BETMUYMHBI (JIMHA, YToJl, IO, 00beM, TUIOIIAIb
MIOBEPXHOCTH ), UCIIOJIB3YS M3yUEHHBIE (POPMYIIBI M METO/IBI;

- OTIEpUPOBATH NOHATUSAMU: IPSIMOYTOJIbHASI CUCTEMAa KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE MTPOU3BEIEHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, POU3BEICHUE BEKTOpPa HA YUCIIO; HAXOJUTH C
MIOMOIIIbIO U3yYEHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKITY
JIBYMSI TOUKAMH;

- YMEHHE BBHIOMPATh MOAXOASIINN U3yUYEHHBIM METOI /IS PEIICHNUS 3aJaUH.



JOJDKEH 3HATh:
-BJIaZICHUE METOJAaMU J0Ka3aTeIbCTB, aJITOPUTMAaMU PEIICHU 3a1a4; YMEHUE
(GopMynHpoBaTh ONpPEIEICHUS, aKCUOMBI U TEOPEMBI, TPUMEHSTH X, IPOBOJIUTH
NOKa3aTeIbHBIE PACCY)KAEHUS B X01€ PELECHUs 3a/1a4;

- pacnio3HaBaTh MaTeMaTU4YecKue (PakThl U MATEMATUYECKUE MOJIENH B PUPOJIHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; MPUMEPHl MATEMAaTUYECKUX OTKPBITUI
POCCHICKOW U MUPOBOW MAaTEMAaTUYECKON HAYKHU.

1.4. KoaiuyecTBO 4YacoB Ha OCBOCHHE padoyell NporpamMMbl y4eOHOMH
AUCHUTITHHBI:

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

o0s13aTenbHON yueOHOM Harpy3ku oOyuatomerocs 154 yacos;

KOHCYJIbTAllUU 2 4aCcOB;

IPOMEXKYTOYHas arrecranus 18 gaca.

PE3YJIBTATBI OCBOEHUSA YYESHOM JUCITUTLINHBI

JIMYHOCTHBIC PE3yIbTaThl OCBOCHUS YUCOHOMN JUCIMILINHBI OTPAKAKOT:

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITCJIIBHOW, TBOPYCCKOH W
OTBETCTBEHHOM JI€ATETLHOCTH;

- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JIE€TbMHU MIAJIIETO BO3pPAaCTa,
B3pOCJIBIMH B 00pa3oBaTelnbHOM,  OOIIECTBEHHO  IMOJIE3HOH,  y4eOHO-
UCCJIeI0BAaTEIbCKOM, MPOEKTHON U APYTUX BUJAX JEATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMO00OPa30BaHUIO,
HAa TIPOTSHXKEHWUM BCEH IKU3HU;, CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCICIIHOW Npo(ecCHOHANBHON U O0OIIeCTBEHHOU
NeSITeNbHOCTH;

- OTHOIIIEHUE K MPO(ECCHOHANBHOMN NESITENIbHOCTH KaK BO3MOXKHOCTH y4acCTHs
B pEUICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYIapPCTBEHHBIX, OOIIEHAIMOHATBHBIX
pooIeM.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYCOHON AUCITUTUIMHBI OTPAXKAIOT:

- YMEHHE CaMOCTOSITEJIbHO OMPENeNsATh IEeNU ACATEIHbHOCTH U COCTaBIATH
IUTAHBl  JIESITEIbHOCTH; CAMOCTOSITEIBHO  OCYIIECTBISTh, KOHTPOJHPOBATH U
KOPPEKTHPOBATh JIEATEIbHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECypChl s
JOCTIKEHUS TIOCTABIICHHBIX IIEJICH U pealn3aliuu TUIAaHOB JIeITebHOCTH; BEIOMPATH
YCTICTIIHBIE CTPATETUH B PA3TMYHBIX CUTYAIIHSX;

- yMEHHE TPOAYKTUBHO OOMIAThCS ¥ B3aUMOJCHCTBOBATH B TMIPOIlECCe
COBMECTHOM JIESITEIbHOCTH, YIUTHIBATH MO3UITUN JPYTUX YYACTHUKOB JIECSITEIBHOCTH,
s exTuBHO pazpemaTth KOHMOIUKTHI;

- BJAQJICHWEC HABBIKAMH TI03HABATEIHHOW, Y4eOHO-UCCIIENOBATEIBCKON W
MPOCKTHOM JCSATEIBHOCTH, HAaBBIKAMHU pa3pemieHuss MpoOJieM; CIMOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3TUIHBIX METOIOB TTO3HAHUS,

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATENbHOW HWH(POPMAIIMOHHO-
MMO3HABATEILHON JEATEIHPHOCTH, BKIIOUAs YMEHHWE OPUEHTHUPOBATHCS B PaA3IMUHBIX



UCTOYHHUKAX HMHPOPMALMM, KPUTUYECKM OLEHUBATb M  HHTEPHPETUPOBATH
MH(}OPMAIHIO, TOJYYaeMYI0 U3 PA3IUYHbIX HICTOYHUKOB;

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

- BJAJICHHE HaBbIKAMU T[O3HABaTEIbHOM peQIEeKCUU Kak OCO3HaHMUS
COBEpIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IMPOLIECCOB, HUX pE3yJIbTAaTOB U
OCHOBaHMWM, IPaHUL] CBOETO 3HAHWSA U HE3HAHMs, HOBBIX IIO3HABATEIbHBIX 3a1a4 U
CPEACTB UX TOCTUKCHUS.

Pe3ynpraToM OCBOEHMSI Yy4yeOHOW JUCUMIUIMHBI SBIAsSETCS (POopMUpOBaHUE
YMEHUH U 3HAHUM:

Pe3yabTaThbl 0CBOCHUSI Y4€OHOH AMCIHMIIHHbI

Kon
3HaHUU Homep
HaumeHnoBanue pesynprara 00ydeHus

n/unm 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, 45‘.%
5.2
6.1
6.2
9.1
9.2
10.1
10.2
11.1
12.1
12.2
12.3

Vi

11.1

BBITIOJHATh BBIYMCICHUE 3HAYCHUNW U TPeoOpa3zoBaHUs gé
V2 BBIPKEHUH CO CTETICHSIMU U JorapudmMamMu, mpeodpa3zoBaHus 12.3

IpOOHO-pallMOHAIILHBIX BBIPAKCHU; 13.1
9.3

HAaXOJIUTh  MPOU3ZBOAHBIE  DJIEMEHTApHBIX  (PYHKUHUM, 6.2
UCIIONIb3ySl  COPAaBOYHBIE MaTepuaibl, HCCIEAOBATH B g"l‘
npocTerimmx ciyyasx GyHKIUA HAa MOHOTOHHOCTh, HAXOIUTh 92

HauOOJIbIIIE W HAaMMEHBIINE 3HAYCHHS q)YHKHHﬁ, CTPOHUTH 9.3

y3




rpa@ukd  MHOTOWIEHOB C HCIOJB30BAHMEM  ammapara
MAaTE€MAaTUYECKOTO AHAIN3a; NPUMEHATH NPOU3BOAHYIO IPH

94
10.1

pelleHnH 3aJad  Ha  JIBJKEHHE; pellaTb IPaKTUKO- 102
OpUEHTUPOBAHHBIE 33Ja4l HAa HaWOOJIbIIMNE M HAUMEHbIINE
3HAYEHUs, HA HAXOXJACHUE MYTHU, CKOPOCTU U YCKOPEHUS;
1.1
CTpPOUTh TpapuKU U3YYEHHBIX (YHKUUN, HCIOIb30BAThH 12.1
rpaQUKKM NpH HM3yYEHUM IPOIECCOB U 3aBUCUMOCTEH, IIPH 12.2
V4 pEelIeHNH 3aJlay U3 JAPYrux y4eOHbIX MPEIMETOB MU 3aJad U3 2:;
peanbHOM >KWM3HM; BBIpaXKaTh (QopMylIaMH 3aBUCHUMOCTHU 6.3
MEX]Ty BETHIMHAMU; 8.1
9.3
pemaTh TEKCTOBbBIE 3a/1a4M PA3HBIX TUIIOB (B TOM YHUCIIE HA
IPOLIEHTHI, IOJIM U YaCTH, HA IBUKEHUE, pab0Ty, CTOUMOCTb 1
TOBAapOB U YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH yNpaBIeHUS 49
V5 JMYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTABIISTh 5.1
BBIPQ)KEHUSI, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 5.2
YCIIOBHUIO 3aJ]a4M, UCCIE0BATh MOTYYEHHOE PEIlICHUE U 193"41
OLICHUBATh MPABAONOA00HOCTH PE3yJIbTaTOB;
U3BJIEKaTh, MHTEPIIPETUPOBATH HH(OpMAIIHIO,
Ipe/ICTaBIEHHYIO B TaOJIMIIAX, HA AMarpamMMmax, rpapukax,
OTpaXkarollyro CBOMCTBA peaJIbHBIX MPOIIECCOB U SIBICHHUI;
V6 NPEICTaBIATh HHPOPMAIUIO C TIOMOIIBIO TaOIUIL U 5.1
JarpaMM; UCCIIe0BaTh CTATUCTUYECKUE TAHHBIE, B TOM 9.4
YHClie ¢ MPUMEHEHUEM IPaPUIECKUX METOIOB U
ANIEKTPOHHBIX CPEJ/ICTB;
BBIUUCTISITh BEPOSITHOCTD C UCTIOIH30BAHUEM IPAPUIECKUX
METOIOB; MPUMEHITH (POPMYJIbI CIIOKEHUSI U YMHOKECHHUS 52
V7 BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYIIBI TIPH 5.3
pellIeHnH 3aja4; OLICHUBATh BEPOSATHOCTU PEAJIbHBIX 5.4
COOBITHI1; 3HAKOMCTBO CO CIIYYalfHBIMU BEJIMYNHAMU;
UCIIOJIb30BaTh MPU PEIICHUH 33129 U3yUCHHBIE (PaKThl U 1.1
V3 TEOpPEMbI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pPa3Mephl ig
00BEKTOB OKPY’KAIOIIEro MUPA; 1.4
2.1
n300pakaTb MHOTOTPAHHUKH U MMOBEPXHOCTH BpaIlleHuUs, NX 31
v 9 CEYEHMsI OT PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3.2
AJICKTPOHHBIX CPEJICTB; PACIIO3HABATH CHMMETPHIO B 3.3
IPOCTPAHCTBE; Paclo3HaBaTh MPAaBUIbHBIE MHOTOTPAHHHKHY; jé
. . 1.2
y 10 |¥Crmoab30BaTh OTHOLICHHE MIIOMWIA/EH MOBEPXHOCTEH 1 3:15

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

4.2




V11

BBIUUCIISATh TEOMETPUUYECKUE BETMYUHBI (IJIMHA, YTOJ,
Iouaab, 00beM, MIOMIA/lb TIOBEPXHOCTH ), UCTIONb3Ys
U3y4eHHbIE (DOPMYJIIBI U METOABL;

1.4
2.1
2.2
23
3.2
3.3
4.1
4.2

V12

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

2.1
2.2
2.3

V13

BBIOMPATh MOAXOSANINNA U3YUCHHBIM METOJT JIJIsl PEIICHUS
3aJa4u

2.1
23
4.1
4.2
53
6.1
9.4
10.2
13.1

V14

dbopMynrpoBaTh ONpeeIeHs, aKCUOMBI U TEOPEMBI,
NPUMEHSTH X, TPOBOJUTH 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 PEIICHUS
3a/1a4;

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 MaTeMaTUYecKue (PaKThl 1 MAaTEMAaTUYECKUE
MOJEJH B IPUPOHBIX U OOLIECTBEHHBIX SBJICHUSX, B
VCKYCCTBE; IPUBOJIUTH MMPUMEPHI MATEMATUUECKUX OTKPBITHI
POCCHICKOW U MUPOBOM MaTEMATUUYECKON HAYKH; IPUBOIUTD
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 MPOrPAMMBI YYEBHO
JUCHUATNIVNHBI

2.1. O0bem yueOHOM IMCHUIIMHBI M BUIBI y4eOHOH padoThl

. Oo0bem
Bup yyeOHol padoThI YACOB 1 cemecTp 2 cemecTp

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

ayJIUTOPHBIC 3aHITHS (JICKIINH ) 78 32 46

CEMHUHAPCKUE 3aHITHS 72 30 42

KOHTPOJIbHBIC PaOOTHI 2 1 1
Koncyabranuu 2
IIpome:kyTOUHAsI aTTEeCTALMS 18 18
Hrorosasi arrecTamusi B opMe dK3aMeHa BO 2 CEMECTPE




2.2. TeMaTH4eCKHH IUIaH U COAEpP:KaHUe Y4eOHOM aucHMIUIMHBI «MaTremMaTHKa (BK/II0OYas aJredpy U Hayajia

MaAaTEMaATHICCKOI'0 aHAJIN3a, FeOMeTpI/IIO)»

HaumenoBanue
pa3aesoB M TeM

Conep:kanmne yueOHOT0 MaTepuaJa,
CeMUHAPCKNeE 3aHATHSA

Oo0neMm
4acoB

dopMmupyembie
3HAHUA U YMEHUSA

Yposennb
O0CBOCHUS

1 cemecTtp. I'eoMeTpusi. DjIeMEHTHI MATEMATHYECKON CTATUCTHKH, KOMOMHATOPHKYU M TEOPHH BEPOSATHOCTEIA.

Pasznen 1. Akcuombl ctepeomeTpun. B3anmMHoe pacnosnoxkeHue NpsiMbIX U

. 16
IUIOCKOCTEN B IPOCTPAHCTBE.
Conep:kanmne y4eOHOro MaTepuaJjia
Akcuombl crepeoMmeTpun. Ilpocreiiine CaeACTBUS U3
akcuoM  crepeomerpun. IloHATHE  mapauIeNbHBIX U 2 31 2
Tema 1.1. CKpelIMBaOIUXcsi npsAMbIX. [Ipu3Hak mapamienbHOCTH 32
AKCUOMBI IIPAMBIX. V1
CTEPEOMETPHH. CemuHapcKue 3aHATHA: vV 8
Peuienre 3a1ay Ha IPUMEHEHUE aKCHOM CTEPEOMETPUU, HX 2 VY 14
CJEACTBUI U ONPEAEIICHUN NapauIeIbHbIX U
CKPEILLMBAIOUIUXCS MPAMBIX.
Conep:xanne yueOHOro MmarepuaJjia
Tema 1.2 [Ipu3Hak mapamienbHOCTH NPAMOM W INIOCKOCTH. IIpu3Hak 5 31 5
ma 1.2. . .
napauieIbHOCTH IuiockocTed. (CBoiicTBa MHapaylieIbHbIX
[TapannenbHOCTH . vV
. IIJIOCKOCTEM.
MPSIMOM U MJIOCKOCTH, V8
. CeMuHapcKue 3aHATHS:
IJIOCKOCTEN B V10
Peuiennie 3aau Ha MpUMEHEHUE MPU3HAKA MAPATIIETBHOCTH 2
MPOCTPAHCTRBE. . o V14
OpsSMOM M IUIOCKOCTH, NApaUIEIbHOCTH IUIOCKOCTEN U
CBOMCTB NapaJlJIEIbHbIX NPSIMBIX.
Tema 1.3. Conep:xanne yueOHOro MmarepuaJsia
[TepienaukyisipHOCTh | [lepneHIuKyIIpHOCTh MPSAMBIX B IHpocTpaHcTBe. [Ipu3Hak 5 31 5
MPSAMBIX U INIOCKOCTEN | MEPIEHAUKYJIAPHOCTH NPSAMOM M IUIOCKOCTU. (CBOMCTBA
B IPOCTPAHCTBE. MEPIECHANKYJISIPHBIX MPSIMOMN U INIOCKOCTH. V1




CeMuHapcKue 3aHATHSA: V8
Pemenue 3a7a4 = Ha IIPUMEHEHUE ONIPEAEIICHUS 2 V14
NePHEHIUKYISPHBIX MPSIMBIX u MpU3HaKa
NEePHEHIUKYISIPHOCTH MPSIMOU U IIIOCKOCTH.
Conep:kanmne y4eOHOIr0 MaTepuaJjia
[lepnengukynssp u  HakiloHHas. Teopema o0  Tpex 5
NepHeHIUKYIspax. [TpuzHax MEPIEeHIUKYIIPHOCTH 31
Tema 1.4. MJIOCKOCTEH. Vi
[lepnenaukynsp u CemuHapckue 3aHATHSA: V8
HAKJIOHHAS. Pemienue  3amau Ha  IPUMEHEHUE OIPEACICHUN 2 V1l
NEPHEHIUKYIsApa U HAKIIOHHOW U NPUMEHEHHE TEOPEMBI O V14
TpeX MEePICHANKYIISIPaX.
Paznea 2. JlekapToBbl KOOPAMHATHI M BEKTOPbI B IPOCTPAHCTRBE. 12
Conep:kanmne y4eOHOro MaTepuaJjia

Tema 2.1 BBenenue nekapToBbIX KOOPAUHAT B TPOCTPAHCTBE. )

JleKapToBbI Paccrosnue Mexay Toukamu, KOOPJIUHATBI CEPEIUHbI Y9
KOODITHHATHI B otpeska. [Ipeobpa3oBanue B IpOCTpaHCTBE Yl
NPOCTPAHCTBE CeMuHapcKue 3aHATHSA: Y11

TpeoGpazoBanue B Pemenue 3amau Ha mnpuMeHeHHE (QOPMYT pPACCTOSHUS 2 Y12
MPOCTPAHCTRE. MEXIy TOYKaMu ¥ (PopMyn KOOpAMHAT CEpPEeIMHBI OTPE3Ka, Y13
IPUMEHEHHE OCHOBHBIX MTPE0Opa30BaHUI B TPOCTPAHCTBE. v 14

Conep:xkaHnne y4eOHOTro MaTepuaja
Tena 2.2 Yron Mexay CKpeIIMBaIONIMMUC MPSIMBIMU. YTOJI MEXIY 2 Vi
"' | IpsIMOM ¥ TIJIOCKOCTHIO. YTOJI MK IIIOCKOCTSIMHU. V11

Yron mexay npsaMou u

CeMuHapcKue 3aHATHS: V12

IJIOCKOCTBIO. .

Pemienne 3amad Ha NpPUMEHEHWE NOHATHM yrila MEXIAY 2 V14

CKPCIIMBAIOIIAMHU NOPSIMBIMM, YIJa MEXKIy NOpsSIMOW H




IIJIOCKOCTBIO U yIJIa MCIKAY IIJIIOCKOCTSAMM.

Conep:kanmne y4eOHOro MaTepuaJjia

[TonsTue BekTopa B mpocTpaHcTBE. CI0KEHUE U BEIYMTAHUE 5 321
TeMma 2.3. BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uyucio. CkalsipHoe v il
BekTops! B pOMU3BEJCHNE BeKTOPOB. KoMIlslaHapHbIE BEKTOPBHI. V12
IIPOCTPAHCTBE. CeMI/IHapCKI/Ie 3aHATHUA: vV 13
Pemienrie 3aad ¢ BbIMOTHEHHUEM alreOpanyecKux ornepamui 2 V14
HaJl BEKTOPaMHM, ONIPEACICHUE KOMILIAHAPHBIX BEKTOPOB.
Paznen 3. Muororpanauku. Tesia Bpanienusi. 12
Conep:kanmne y4eOHOTr0 MaTepuaJjia
T 11 Muororpannbsie yriel. Muororpannuk. [lpusma. Bunsl 2 31
ema S.1. npu3M. CHMMETpHS TPSIMOYTOJIBHOTO Mapajuleienunesa. '
MHororpasHsle yIisl. C V1
eMHUHAPCKHUE 3aHATHSA:
MHOrorpaHHuK. P " ) Vo
orsua eHIeHWe  3aJa4 = Ha  NOPUMEHEHHWE  ONpEeNEeeHUi v 14
P ' MHOT'OTPaHHOTO yIJla, MHOTOI'PAaHHUKA U MPU3MBI.
Conep:xanne yueOHOro MmarepuaJjia 31
[lonsiTME mHMpamMuabl W €€ OCHOBHBIX  DJIEMEHTOB. 5 39
[TocTpoeHne nupaMuabl U €€ IIOCKUX CEYEHHM. Y CeUeHHas
Tema 3.2. - ;ﬁma P Vi
[Mupamupa. P : Vo
CeMuHapcKue 3aHATHSA: v 11
Pemenne 3a1a4y Ha NpUMEHEHUE ONPEICIICHUS] TUPAMU/IBI. 2 v 14
Tema 3.3 Conep:xanne yueOHOro MmarepuaJjia ) 32
" [TpaBuiibHBIE MHOTOTpaHHUKH. Tena BpalleHusl. Vo
[IpaBunbHbIE
CemuHapckue 3aHATHSA: Y 10
MHOT'OTPaHHUKH.
Pemenne 3amau Ha Temy «Tena BpameHus». 2 V11

Tena BpaieHusl.

Y 14




Paszpnen 4. O0beMbl MHOTOTPAHHMKOB M TeJl BpallleHUH. 8
Conep:kanmne y4eOHOro MaTepuaJjia 31
2
O6bem npusmbl. O0BEM MUPaAMUBI. V5
Tema 4.1. CeMuHapcKue 3aHATHSA: v9
O6bembl Pemenue 3anay Ha TeMmy «O0OBbEMbI MHOTOI'PAaHHUKOB). 2 Y 10
MHOT'OI'PAaHHUKOB V1l
V13
V14
Conep:kanmne y4eOHOro MaTepuaJjia 5 31
O6beM nunusapa. O6beM konyca. O0beM mmapa. V5
Tema 4.2. CeMuHapcKue 3aHATHSA: V9
O6LeMEI Te Pemenue 3ana4 Ha Temy «OOBEMBI TEJI BPALICHUI». 1 vV 10
BpaIlleHUH. Vi1
KonTpoabHasi pabora Ne 1 Ha temy «CtepeomeTpusi». 1 V13
V14
Pa3znen 5. DiieMeHTbI MaTeMaTHYeCKON CTATUCTUKH, KOMOMHATOPUKH U TEOPUH 16
BEPOSITHOCTEIH.
Conep:xanne yueOHOro MmarepuaJjia
IlepBoHauanbHbIE TOHATUS U OMPENIECIECHUS] CTATUCTUYECKOM
Tema 5.1. 00pabOTKH JTaHHBIX. 2 31
Craructuueckas 3, 21
00pa0OTKa IaHHBIX. | CeMHHAPCKHE 3aHATHS: V5
Peuienue 3a1au Ha CTaTUCTHYECKYIO 00OPaOOTKY JTaHHBIX. 2
Tema 5.2. Conep:xkaHnne y4eOHOTro MaTepuaja 31
Coueranus u Omnpenenenue 95H  (akropuan. OmnpeaeneHre  Yucia 2 32
pa3MeEIICHUS. COYETAHUN U PA3MEIICHHUIA. Vi

Y5




CeMuHapcKue 3aHATHSA: 2 V17
Pemnienue 3aau Ha MPUMEHEHUE TTOHSATUN COYETAHUS U
pa3MenIeHusl.
Conep:kanmne y4eOHOIr0 MaTepuaJjia 31
Tema 5.3. BepostHOCTHBIE 3aJ1a4u. Anroputm HAXOXKJICHUS ) 39
[IpocTeiiue BEPOSITHOCTU CIy4alHOTO cOObITHA. [IpaBuio cioxeHus u V1
BEPOSITHOCTHBIC YMHOKE€HUSI BEPOSITHOCTH. v 7
3a/1a4H. CeMuHapcKue 3aHATHS: V12
Pemienue 3a/1a4 Ha BEIYMCIIEHUE BEPOSITHOCTE. 2
Conep:kanmne y4eOHOTro MaTepuaJja
Ucnonb3zoBanue KOMOWHATOPUKHU TSt nojcyera 31
T 5.4 BeposiTHOCTU.  [IpomsBenenue cobObiTuil.  BeposTHOCTH 2 39
ema 5.4. . .
. CyMMBl  JByX coObITHil. He3aBucuMOCTh  COOBITHIA.
Cny4aitapie COOBITHS . A
HesaBucumble NOBTOPEHMS UCTIBITAHUN.
Y UX BEPOSITHOCTH. Y7
CeMuHapcKue 3aHATHSA: v 13
Pemenue 3amay Ha mNpuUMeHEHHE KOMOWHATOPUKHU IS 2
BBIYHCIICHUSI BEPOSTHOCTH.
Koncyabranum 0
Hroro 3a 1 cemectp: 64
2 cemecTp. Aaredpa U HaYaJIa MATEeMATH4€CKOr0 aHAJIN34.
Pa3znen 6. Tpuronomerpunueckne GyHKuuu. 16
Conep:xkanne y4eOHOTro MaTepuaJjia
Tema 6.1 EnuHnuHas  OKpyKHOCTh. YwWcioBas OKPYKHOCTb Ha 2 32
Tt KOOPJIMHATHOM TJIOCKOCTH. Vi
[TonaTHe yncmoBou
CeMuHapcKue 3aHATHSA: Y4
OKPY>KHOCTH. . .
Pemienne 3amaHnii ¢ NOPUMEHEHHWEM MAaKeTa YHUCIOBOU 2 Y13
OKPY>KHOCTH.
Tema 6.2. Conep:xanne yueOHOro MmarepuaJjia 2 V3




Tpuronomerpuyeckue | OnpeneneHne CUHyCa, KOCUHYCa, TAHT€HCA U KOTaHIEHCA. V4
GyHKIUY. Tpuronomerpuueckue GyHKIIMHM YUCIOBOIO ApTyMEHTA.
CemuHapckue 3aHSTHS:
Pemienue 3amaHuii ¢ NPUMEHEHUEM  ONPEACICHUN
TPUTOHOMETPUUECKUX (QYHKIIUH.
Conep:kanmne y4eOHOro MaTepuaJjia
Tema 6.3 Tpuronomerpuueckue (QYHKIUU YIJIOBOIO  apryMeHTa.
HpOCTeﬁI;II:Ie DopMmyIibl IPUBEICHUS. : V2
TPUTOHOMETPUUYECKUE Cemunapcine SAMTTI: . V4
—— Pemienne  3amaHuMii ¢ NPUMEHEHUWEM  MPOCTEUIINX
TPUTrOHOMETpUYECKUX HopMyi U HOpPMYI MPUBEICHHUS.
Tema 6.4. Conep:xanne yueOHOro MmarepuaJjia v
I'paduku ['paduxu Tpuronomerpruyeckux GYHKIUNA U UX CBOMCTBA. V3
TpUroHOMeTpruYeCKux | CeMUHApPCKUe 3aHSITHS:
byHKIUH. ITocTpoeHue rpaukoB TPUTOHOMETPUICCKUX (DYHKITHA.
Pazgea 7. TpuronomerpuyecKkue ypaBHeHUsI.
Conep:xkanne y4eOHOTro MaTepuaJjia
[lonsiTHe  apkkocuHyca, apKCHHYyca, apKTaHreHca |
Tema 7.1. APKKOTaHTE€HCA. v 1
Tpuronomerpuueckue | CemmHapcKue 3aHATHUS: V2
YpaBHEHUS. Pemenue TPUTOHOMETPUYECKUX YpaBHEHUU c

UCIIOJIb30BAHUEM  TOHATHM  ApPKKOCHUHYCA, ApKCHUHYCA,
ApPKTAHT€HCA M apPKKOTAHI€HCA.




Conep:kanmne y4eOHOro MaTepuaJjia

Onpenenenue TPUTOHOMETPUYECKUX YpaBHEHHM. MeToabl
pelieHnss TPUTOHOMETPUYECKUX YPABHEHUH. AJNTOpUTM
penIeHns OJHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHHIA.

CemuHapckue 3aHATHS:

Pemienrie TpuroHoMeTpUYECKUX YpPaBHEHUM C TPUMEHEHHEM 2
TOXJIECTBEHHBIX MPEOOpPa30BaHUM; pEIIeHUE OIHOPOIHBIX
TPUTOHOMETPUUECKUX YPaBHEHUH.
IIpoBepounasi pa6ora Ha TeMy «TpuUroHOMETpUUYECKHUE
ypaBHEHUS.
Paspnea 8. IlpeoOpa3oBaHne TPHTOHOMETPHYECKUX BbIPAKEHH. 4
Conep:kanmne y4eOHOTro MaTepuaJjia
Tema 8.1 CuHyC 1 KOCHHYC CyMMBI (pa3HOCTH) apryMeHTOB. TaHreHC
o CyMMBI (pa3HOCTH) aprymeHToB. DOpMyJbl JTBOWHOIO 2
[TpeobpazoBanue y2
aprymenTa. [IpeoOGpa3oBanue cymmbl (TpOU3BENICHMUS )
TPUTOHOMETPUYECKUX . V4
. TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEICHHE (CYMMY).
BBIPAKECHU .
CeMuHapcKue 3aHATHSA:
ITpeobpazoBaHre TPUTOHOMETPUICCKUX BBIPAYKCHUM. 2
Paznen 9. IlpousBoanas. 20
Conep:xkanmne y4eOHOTro MaTepuaJjia
Tema 9.1 Onpenenenue 4YUCIOBOM TocieaoBaTebHOCTU. CBOMCTBA
o YUCJIOBOM  mocienoBarenbHocTH.  llpemen  uncnoBoit 2 31
[Ipenen uncmoBoi
nocnenoBaTenbHOCTU. [Ipenen ¢yHKIMM Ha GECKOHEYHOCTH 32
MOCJIe10BaTEIbHOCTH
u B Touke. [Ipupamenue aprymenta. [lpupamenue GyHKinm V1
1 QyHKIIHH.
CemuHapckue 3aHATHS: 2 y3

Brruncnenue npeaenoB GyHKIINH.




Conep:kanmne y4eOHOro MaTepuaJjia
3ajaun, NPUBOJAIINE K TTOHATUIO TPOU3BOJIHOU. AJITOPUTM

OTBICKAHUS POU3BOTHOM. 31
Tema 9.2.
CeMuHapcKue 3aHATHSA: 32

Onpenenenue .

. Pemenne 3agay no HaX0XKACHUIO POU3BOJIHON C MTOMOILBIO V1

MIPOU3BOTHOM.

ONpeeIICHHUs. V3
Conep:kanmne y4eOHOro MaTepuaJjia
dopmynsinud depennupopanus. [Ipapuiia 31
muddepenuupoBanus. JuddepeHnpoBanme CIoxKHbIX
Tema 9.3. byHKIMi 32
Boruncnenue Y - V2
N CemuHapckue 3aHATHS:

IPOU3BOJHOM. . y3
Brruncnenue mnpousBogHON ¢ mnpuMeHeHHeM GopMysn u v 4
npaBui AudPepeHInpoBaHUs.

Brruncnenue nmpon3BOAHON CIIOKHON (DYHKITUU.

Conep:kanmne y4eOHOro MaTepuaJjia

VYpaBHeHue  kacaTenbHOM K rpaduky  QyHKIHH.

UccnenoBanre (QyHKIIMM HA MOHOTOHHOCTH C TOMOIIBIO

ITPOM3BOJTHOM.

CeMuHapcKue 3aHATHSA: 31

CocraBieHue ypaBHEHUHN KacaTeNbHON K rpaduky GyHKINAN 39
Tema 9.4. C TIOMONIBI0 TPOWM3BOAHOM; HCCleqoBaHUE (YHKIMNA Ha V3

[Tpunoxenue MOHOTOHHOCTb U SKCTPEMYMBI. Vs

MPOU3BOTHOM. V6
Conep:xkaHmne yueOHOro MaTepuajia v 13

[Tnan uccnenoBanus U MOCTPOSHUS TpaduKOB HYHKIIUN.

CeMuHapcKue 3aHATHS:
UccnenoBanrie u mnocTpoeHue rpadukoB GYHKIUH C
MTOMOIIIBIO TTPOU3BOTHOM.




Kourpoabnass padora Nel na Ttemy «llpunmoxenue
IIPOU3BOJIHON Y.

Paznea 10. IlepsooOpa3Hasi u MHTErpaJl.

Conep:kanmne y4eOHOIr0 MaTepuaJjia

Tema 10.1. . .
[Tonsitue nepBooOpasHoii. HeonpeneneHHublii UHTETpal.
[TepBooOpa3zHas u Vi
. CemuHapckue 3aHATHS:
HEOIPEICTICHHBIM V3
Brruncnenvue HeonpeaeaeHHOro HHTErpaa.
UHTErpall.
Conep:kanmne y4eOHOTro MaTepuaJja
[lonstne onpenenenHoro unrerpana. @opmyna Herotona —
Tenma 10.2 Jletionunia. Beruucnenue miomazed miaockux Quryp c
M 2.
. NOMOIIIBIO OMPEAEIEHHOTO HHTErpaa. A
OnpeneneHHbIN
CemuHapckue 3aHATHS: V3
UHTErpaJl.
Brluncnenue onpeneneHHoro nuTerpaia. V13
Boruucnenne momazed Mmiockux (Quryp ¢ MOMOIUIbIO
ONPEICICHHOT0 HHTErpaa.
Pa3znen 11. CreneHu U KOPHU.
Conep:xkanmne y4eOHOIro MaTepuaJjia
[IoHATHE KOpHS N-CTENEHUM M3 JEUCTBUTEIBHOIO YMCIA.
OyHKIMU BUOA Y =</;, ux cBoictBa u rpadux. CBoiicTBa V1
KOPHS N-CTENEHHU.
Tema 11.1. . V2
CeMuHapcKue 3aHATHS:
CreneHu u KOpHHU. Y4

Boluncnenue KOpHsS n-CTENEHU U3 JIEUCTBUTENBLHOIO YMCIA.
[Toctpoenue rpa@ukoB GpyHKIUHN Y = {x .

Coaep:xanue yuedOHOro MaTepuasia
O0o0011eHre MOHATHS O oKa3zarese crereHu. CTeneHHble




(YHKIIMHU, UX CBOWCTBA U rpaduK.

CemuHapckue 3aHSTHS:

BrinosiHeHHEe TOXKIECTBEHHBIX MPEe0Opa3oBaHUM 2
BeIpaxkeHui. [loctpoenune rpadukoB cTeneHHbIX (YHKIUM.
Paspnen 12. IlokasaTeabHasi ¥ jJorapupmuyeckasi QyHKIUM. 16
Conep:kanmne y4eOHOro MaTepuaJjia 5
[loka3aTenbHast yHKIUS, €€ CBOMCTBA U rpad UK.
CeMuHapcKue 3aHATHSA: )
[TocTpoenue rpadukoB MoKazaTeabHbIX (DYHKITHIA. 31
Tema 12.1. Conep:kanmne y4eOHOTro MaTepuaJjia 5 32
IToka3aTebHas [loka3atenbHble ypaBHeHuUs. [loka3zaTenbHble HEPABEHCTRA. V1
GyHKIHMS. CemuHapckue 3aHATHS: V2
Penienne nokazaTenbHbIX YPaBHEHHUI U HEPABEHCTB. 1 VY 4
KonTpoabHasi pabora Ne2 Ha temy «lIlokazaTenpHas 1
byHKIHS.
Conep:xanne yueOHOro MmarepuaJjia
[Tonssitue mnorapudgma. Jlorapudmudeckas ¢GyHKOUA, €€ 2 31
Tema 12.2. cBoiicTBa u rpaduk. CBoicTBa jorapudma. V1
Jlorapudm. CemuHapckue 3aHSITHS: V2
[TocTpoenue rpaduxoB orapuPpmMudecKux GyHKIIUU 2 V4
[TpeoGpazoBanme gorapuMUIECKUX BBIPAKCHUN.
Conep:xkaHnne y4eOHOTro MaTepuaja
Tema 12.3. .HOFapI/I(?MI/I'—IeCKI/Ie YpaBHEHUS U HEPABEHCTBA. METOIbI NX ) 31
Jlorapudmuyeckue DETICHIH. V1
ER— CeMuHapcKue 3aHATHS: ) V2
Pemienue norapuMuueckux ypaBHEHUN U HEPABEHCTB. 2

HEpPABEHCTBA.




Pasznen 13. YpaBHeHHMsI M HEPaBeHCTBA.

10

Conep:kanmne y4eOHOro MmaTepuaJjia

OO61Ke METOIBI PENIEHHs] YPaBHEHUIA. 2 31
CeMHMHApCKHE 3aHATHS: 5 Y1
Penienue ypaBHEHU M V2
Tema 13.1. Conep:kanue y4e0HOro MaTepuaia 5 Y5
VpaBHeHHS 1 PerieHre HEpaBeHCTB € OJTHOW EPEMEHHOM. Yo
HEpABEHCTBA. CemMuHapcKue 3aHATHSA: Y13
Pemienre ypaBHEHH U HEPABEHCTB C OJHOM IIEPEMEHHON; 2
pEelIEHNE CUCTEM YPaBHEHUM.
Conep:kanmne y4eOHOTro MaTepuaJjia )
Cucrtembl ypaBHEHU .
Koncyabranum 2
IIpome:kyTOUHAsL aTTEeCTALNS 18
Hroro 3a 2 cemectp: | 110
Bcero: | 174




3. YCJOBUS PEAJU3ALIMU PABOYE MPOTPAMMBI YYEBHOM
JUCHUATNIUHBI

3.1. TpeOoBaHUs K MUHMMAJIBbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzauus paboueil nporpamMmbl y4yeOHOW NHUCHMIUIMHBI HE Tpedyer
HAJIMYUs CIIEHUaTU3UPOBAHHOTO yueOHOro kabunera B coorserctBuu ¢ GI'OC.

O6opynoBaHue yuyeOHOTO KabUHETa!
— TMOCAJ0YHBIC MECTA MO KOIUIECTBY 00yUAIOITNXCS;
— pabouee MecTO Mperno/1aBaTens;
— y4eOHO-METOAMYECKUH KOMILIEKC 110 JUCHUIUIMHE «MareMatnka (BKITIOUast
anredpy ¥ Havajga MaTeMaTUIEeCKOTO aHAIN3a, TEOMETPHIO)»;
— pa3aaTOYHBIA MaTepHalr;
— Ttabmunel mo TemaMm «Tema BpameHus», «TpuroHomeTpudeckue (QYHKIUN,
«dnddepernnanpHoe nucuncieHue» u «MHTErpaIbHOe HCYUCICHUE.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

OcHoBHas iuTEpaTypa:

1. boromonos H. B. Maremaruka : yueOHUK 1Jisi CpeiHETO MpodhecCHOHATBHOTO
obpazoranus / H. B. boromouos, I1. . Camotinenko. — 5-e uzj., nepepad. u gom. —
MockBa : WMzmarensctBo  FOpaiit, 2021.— 401 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — TekcT : DSIEKTPOHHBIA //
Oo6pazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469433.

2. Kpemep H. III. Marematuka 1151 KOJUISIKeH : yaeOHOe TOcoOue IS CPETHETO
npodeccuonanpHoro  obpaszoBanus /  H. II. Kpemep,  O.I. KoHcranTtuHOBa,
M. H. ®punman ; nox penakiueir H. I Kpemepa. — 10-e uzn., nepepab. u gom. —
Mocksa : UspmarensctBo  IOpaiit, 2021. — 346c.— (IIpodeccuonanpuoe
oOpazoBanue). — ISBN 978-5-534-05640-2. — Tekct : DSJICKTPOHHBIA //
O6pazoBatenbhas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469282.
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yuebHOe  mocobme s cpemHero  mpodeCCHOHAIBHOTO  0O0pa3oBaHUs /
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— Texker : snextponnsii // OOpaszoBarenpHas tuiatrpopma FOpaiit [caiiT]. —
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2. boromonoB H. B. Marematuka. 3amaun ¢ pemieHussMa B 2 4. Yacte 2 :
yueOHOe  mocobue  mjisi  cpeaHero  mpodeccuoHambHOro  oOpaszoBaHus /
H. B. boromonoB. — 2-e u3a., ucnp. u gpomn. — Mocksa : M3narensctBo IOpaidr,
2021. — 320 ¢. — (IIpodeccuonanbuoe oopazoBanue). — ISBN 978-5-534-09135-9.
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O¢punuajapHbie, CIPABOYHO-0MOIMOrpaduyeckre U NEpUOAUYECKUE U3TAHUS:
1. Kypnan «Hayka u &u3Hb»
2. Xypnan «Poccuiickas cenbCKOX035IMCTBEHHAsI HAYKa»
3. I'azera «Poccuiickas razeray
4. Cpennee mnpodeccuoHanbHoe oOpazoBanue. Kommuiekt. BecTHuk cpennero
npodeccruonanpHoro odpazoanusa.Cpegnee npodeccuoHaibHOE 00pa3oBaHUE.
[Tpunoxenue k xxypHany «Cpennee npodeccuoHanibHOE 00pa3oBaHUE»

Ilepeuenn pekomenayembix MHTEpHET-pecypcoB:
1. Poccuiickoe oo6pazoBanue. denepanbHblii mopTal [DIEKTPOHHBIN pecypc]. -
URL: http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index
2. DnexkTpoHHas 6ubimoreunas cucrema «tOpaiTy». [DIeKTpoHHBIN pecypc]. —
URL: https://biblio-online.ru/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCLUITIJIMHBI

Kontpons wu oOIleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHOM  JIUCITUIUTHHBI
OCYIIECTBIISIETCS MIPEMNo/IaBaTesieM B MPOIIECCe MPOBEICHNUS CEMUHAPCKUX 3aHATUH, a
TaK>Ke BBITIOJIHEHUS 00Yy4YaloMMUCS UHIMBUIYaIbHBIX 3aJJaHUH.

Pe3yabTaThl 00yueHust

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

OlIEHKH Pe3yJibTATOB 00y4YeHHusi

3HAHMSA)
YMmenus:
OHUMATh BO3MOKHOCTH | AyTUTOPHBIE 3aHITUS
aKCOMaTHU4ECKOI0 noctpoeHus: | CEeMHUHAPCKUE 3aHATUS
MAaTEMATUYECKUX TEOPUI
IPUMEHATh pa3iInyHbIE Metoasl | CeMUHapCKUE 3aHIATHUS
JI0Ka3aTeJIbCTB U aIrOPUTMOB pelieHus, | KoHTponbHbIe paboTh
MIPOBOJUTH JI0KA3aTeIIbHbIE

PACCYKACHMA B XOAC PCHICHU 3a1a4

BIaaCTb CTaHdapTHBIMHA IIpucMamMu CeMI/IHapCKI/Ie 3aHATHUA

pelIeHus palMOHAIBHBIX u | KouTponbsHbie paboThl
WPPALUOHAIBHBIX, [MOKA3aTEJbHBIX,
CTEIICHHBIX, TPUTOHOMETPHUYECKUX

YpPaBHEHUW W HEPABEHCTB, UX CUCTEM

MCIIOJIb30BaTh TOTOBbIE KOMIbIOTEPHBIE | CeMUHAPCKUE 3aHSITUS
MPOTPAMMBI JUJI TTOMCKA ITYTH PELICHUS
Y WUIIOCTPALUU PEIIEHUS] YPABHEHUN U
HEPABEHCTB U MPU PEIICHUU 3a7a4

BIIQJIETh OCHOBHBIMM TMOHSTUAMHU O | AyJAUTOPHBIE 3aHATHUS
MJIOCKUX u MPOCTPAaHCTBEHHBIX | CEeMUHApPCKUE 3aHATUS
r€OMETPUYECKUAX durypax, ux | KontposnbHbie paboTh
OCHOBHBIX CBOMCTBax
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pacno3HaBaTh Ha yepTexax, MOJAECIIX U
B pEaJbHOM MHPE TE€OMETPUYECKUE
Guryppl M NOpPUMEHATb HU3YYECHHbBIE
CBOICTBA T€OMETpUYECKUX GUTYp U
dopMyIn 1l peuieHus TeOMETPUUYECKUX
3aJa4 M 3aJad  C  INPAKTUYECKUM
COJEpKaHUEM

AyauTOpHBIE 3aHATHS
CemMuHapcKue 3aHATUA

HaXOAUTb W OLICHUBATh BEPOSTHOCTU
HACTYIUIEHUsI COOBITHMI B HpOCTEHIINX
IIPAKTUYECKUX CUTYyaLHsIX U OCHOBHBIC
XapaKTEPUCTUKU CIYYalHbIX BEJIMYUH

AyauTOpHBIE 3aHATHS
CemMuHapCKUE 3aHATUA

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

CemuHapcKue 3aHATUA
KonTtposbHbIE pabOTHI

JIOKa3bIBaTh TEOPEMbI U  HAXOJUTh
HECTaHJIAPTHBIE  CIIOCOOBI  pEIICHUs
3a1a4

CemuHapcKue 3aHATUA
KoHTposibHBIE pabOTHI

MOJCIMPOBAaTh peajibHble CHUTYalluu,
UCCJIEIOBAaTh  MOCTPOEHHBIE  MO/IEIH,
UHTEPIPETUPOBATH MOJTyYEHHBIN
pe3yNbTat

AyIuTOpHBIC 3aHSATHS
CeMUHapCKUE 3aHATUA

XapaKTepU30BaTh IMOBEJACHUE (PYHKIIHM,
UCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS I
OMMCAaHUSI W  aHajdu3a  PeAIbHBIX
3aBUCHUMOCTEH

CeMHHapCKHe 3aHATHUS
KoHTpossHbie paboThl

COCTaBJISITh BEPOSITHOCTHBIE MOJEIHU 10
YCIOBUKO  33aa4d U BBIYUCIATH
BEPOATHOCTH HACTYIUICHHsS] COOBITUH, B
TOM 4YHCIIE C MPUMEHEHHEeM (OopMyI
KOMOMHATOPUKH M OCHOBHBIX TEOpEM
TEOPUU BEPOSTHOCTEH; HCCIEAOBATH

CemuHapckue 3aHITHUS

CIIy4aitHbIe BEJIMYHUHBI o ux
pacnpeieICHUIO
3HaHuA:

[IPEJICTABJICHUE 0 COLMAJIBHBIX,
KyJIbTYPHBIX M HMCTOPUYECKHX (paKTax
CTaHOBJICHUS MaTEMaTUKHU

AyIuTOpHBIE 3aHATHS

MpEJICTaBJICHUE O MaTeMaThKe Kak
YaCTU MHPOBOM KYJIBTYPhl U O MeECTE
MaTEeMaTHUKN B COBPEMEHHOMU
IIUBUJIM3AIIAM, O CIIOCO0aX ONMMUCAHUS Ha
MaTEeMaTH4YeCKOM  SI3bIKE  SIBJICHUM
peaslbHOTO MHpa

AyIuTOpHBIC 3aHATHS




MMpCACTAaBJICHUC 0) MaTEMATHYCCKUX
IIOHATHUAX Kak 0 Ba)KHEMIIINX
MAaTEMATHYCCKUX MOIOCIIAX,

MO3BOJISIFOIIMX OIKCHIBATh W M3Yy4aTh
pa3HbIe MPOUECCHI U SIBIICHUS

AyauTOpHBIE 3aHATHS
CamocrosTenbHas paboTa

OCHOBBI JJOTHYECKOTO,
AITOPUTMHUYCCKOIO U MAaTCMAaTHYCCKOT O
MBIITJICHUA

AyauTOpHBIE 3aHATHS
CemMuHapCKUE 3aHATUA
KoHTposbHbIe paboThI
CamocrosTenbHas paboTa

MpeaACTaBJIICHUC 00 OCHOBHBIX IIOHATHUAX,
NICIAX M MCTOAAX MATEMAaTH4YCCKOI'O
aHaJin3a

AyauTOpHBIE 3aHATHS

IpeICTaBlIeHue O  Ipoleccax Hu
ABJICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHpE, 00
OCHOBHBIX MOHSTHUSX DJEMEHTAPHOU
TEOPHH BEPOSITHOCTEN

AyIUTOpHBIC 3aHATHS
CeMUHapCKUE 3aHATUA
CamocrosiTenbHas paboTa

MpCaACTaBJIICHUC 0) HCO6XOI[I/IMOCTI/I

JOKa3aTCJIIbCTB Ipu 000CHOBaHUU
MAaTEMAaTHYICCKHNX YTBep}KILGHI/Iﬁ H poJin
AKCHMOMAaTHUKH B IMPOBCACHUU

JEYKTUBHBIX PACCYKICHUIN

AynuTOpHBIC 3aHATHUS
CeMHMHapCKHUE3aHATHUS
KoHTpospHbie paboThI
CamocrosiTenbHas paboTa

MOHSATUWHBIA anmapar IO OCHOBHBIM
paszeiiaMm Kypca MaTeMaTHUKH;0CHOBHBIE
TEOpeMbl, (QOpPMYyJIBI M YMETb UX
IPUMEHATh

AyIUTOpHBIC 3aHSITUSA
CemuHapckue 3aHITHUS
KoHTposbHBIE pabOTHI
CamocrosiTennbHast paboTa

AyIUTOpHBIC 3aHITUA
CemuHapckue 3aHITHUS
KouTpoasHbie paboThl
CamocrosiTennbHast paboTa

npeacTaBiIeHHe 00 OCHOBHBIX MOHSATHSIX
MaTeMaTUYECKOTO aHajin3da U UX
CBOICTBax

[Iporpamma paszpaborana B cooTBeTCTBUU ¢ DenepaabHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNIbHBIM ~ CTAHIAPTOM CpeAHero oO0mero o0pa3oBaHUsA, YTBEPKICHHBIM
MunuctepcTBoM 00pazoBanus 1 Hayku Poccuiickoit @enepanuu 17 mast 2012 rona, mpukas
Ne 413 wu 3apeructpupoBanHbiM B Munuctepctse roctuuuu Poccuiickoit @enepanuu 07
nroHs 2012 roga Ne 24480 ¢ nzmMeHeHUsIMHA 1 gonojaHeHusaMH ot 27.12. 2023 roma Ne 1028
¥ TIPUMEPHON mporpaMmMoii oOrieo0pa3oBaTeIbHON y4eOHOW IUCIUIUIHNHBL «MaTemaTuka
(6a3oBbIit ypoBeHb)» 1 10-11 kmaccoB obpazoBaTenbHbIX opranuzanuii. — M.: ®I'b HY
«MHCTUTYT CTpaTeruu pa3BuUTHs oOpazoBanus», 2023. — 38 c.

PaspaGoram: _ ¢ ' Kocruna E.A.



