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1. HACIIOPT PABOYEM [TIPOT'PAMMBbBI YYEBHOM JUCHUITJINHBbI
«MaTeMaTHKa»

1.1. O6s1acTs NpUMeHeHUs pado4eil MPOrpaMMbl

Pabouas mporpamma ydeOHOW IUCHMIUIMHBI SBISETCS YacThIO IPOrpaMMBbI
MOJTOTOBKU CHENUAINCTA CpeAaHero 3BeHa B cooTBerctBUU ¢ DPI'OC cpennero
o0O1ero 0Opa3oBaHusl.

Pabouas mnporpamma y4deOHON JUCIUIDIMHBI MOXET OBITH HCIIOJIb30BaHa
JIPYTUMHA o0Opa3oBareIbHBIMU YAPCKICHUAMU poGECCHOHAIBHOTO u
JOTIOTHUTENHFHOTO 00pa30BaHUs, PEATU3YIOMMMUA 00pa30BaTEIbHYIO MPOTpamMMy
CpeaHero 00IIero 00pa3oBaHuUs.

1.2. MecTro y4yeOHOH MUCUMILUIMHBI B CTPYKType MNPOrpamMMbl MOAT0OTOBKH
CIEeNMAJHNCTA CPeIHero 3BeHa
HucuuruinHa « MareMatukay BXOJUT B 0011e00pa30BaTEIbHbIN UK.

1.3. Hean u 3agaum y4eOHOW AUCHUILIMHBI — TPeOOBAaHMS K pe3yJibTaTam
OCBOCHMA Y4eOHOI 1M CUUIIIMHBI

B pesynbTaTe ocBoeHUs y4eOHOM NUCITUTUTUHBI O0yYaromUiCs T0IKEH YMETh:
- ONIEPUPOBATH MOHATUAMHU: CTEIIEHb YNCIIA, JIOTapu(M Yncia; yMEHUE BBIOJIHSITH
BBIUMCJICHUE 3HAUYEHUHN U IPeoOpa30BaHUsI BBIPAKEHUIN CO CTENEHIMH U
norapudmamu, MpeoOdpa3zoBaHus APOOHO-PAITUOHATBHBIX BBIPAYKECHU;
- OIIEPUPOBATH MOHATUAMHU: PALMOHAIbHBIC, UPPALMOHAIBHBIE, TOKA3aTEIbHBIE,
CTETICHHbIE, JJorapuPMUUEcKUe, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPaBEHCTBA, UX
CUCTEMBI;
- ONIEPUPOBATH MOHATHAMU: (PYHKIIMS, HEPEepPbIBHAS (DYHKIIMSA, TPOU3BOHAS,
nepBooOpa3Hasi, onpeIeleHHbI UHTETPaJl; yMEHUE HAXOAUTh MPOU3BOIHbIE
AJeMEHTapHbIX QYHKIUNA, UCTIONB3Ys CIIPAaBOYHBIE MATEPUAIIbI; UCCIIEIOBATH B
OPOCTEHIINX ClTydasx PYHKIIMH HAa MOHOTOHHOCTb, HAXOJUTh HAaUOOJbIIUE U
HauMEHbIINE 3HaYEHUS! PYHKIMI; CTPOUTH TpauK MHOTOUIEHOB C
UCIOJIb30BaHUEM allapaTa MaTeMaTUYECKOTO aHAIN3a; IPUMEHATh IPOU3BOAHYIO
IIPY PELIEHUH 3a/1a4 Ha JIBU)KEHHE; peliaTh NPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4X Ha
HauOoJIbIIME U HAUMEHbIINE 3HAU€HUs1, Ha HaX0KJIEHUE IMyTH, CKOPOCTU U
YCKOPEHHUS;
- ONIEPUPOBATH MOHATHAMHU: pallHOHATbHAS (YHKIIHS, MOKa3aTeNbHas (PYHKIIHS,
cTeneHHas QyHKUUs, Jjorapudmudeckas GyHKIUS, TPUTOHOMETpUUECKUEe (PyHKIINY,
oOparHble QYyHKIUU; YMEHUE CTPOUTH TpapUKN N3yUEHHBIX (YHKIUMN, UCIIOIb30BaTh
rpauKy Mpu U3y4EHUH MPOLECCOB U 3aBUCUMOCTEN, IPU PELICHUH 33/1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U 33jau U3 PealIbHOM KU3HU; BBIpAXKaTh GopMyJiaMu
3aBHCHUMOCTH MEX]y BEIMYHHAMU;
- pemaTh TEKCTOBBIE 3a/1a4X Pa3HbIX THUIIOB (B TOM YMCJIE HA MPOLEHTHL, JOJIU U
4acTH, Ha JBH)KEHUE, padoTy, CTOUMOCTh TOBApOB U yCIyT, HAJIOTH, 331a4 U3
00J1acTH ynpaBieHUs TUYHBIMUA U CEMENHBIMU (PMHAHCAMU ); COCTABIISITH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33J]a4M, HCCIEA0BATh
MOJIy4YE€HHOE pellleHUe U OLEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;



- OTNIEPUPOBATH MOHATUAMHU: CpeaHee apuPpMeTHIecKoe, MeIana, HanboIbIIee U
HauMEHbIIIee 3HaYEHU s, pa3Max, IUCIEePCHUs, CTAaHAAPTHOE OTKIIOHEHUE YUCIIOBOTO
Habopa; yMEHHE U3BIICKaTh, HHTEPIIPETUPOBATH HHPOPMAIIHIO, TPEACTABICHHYIO B
Tabnuiax, Ha AuarpaMMax, rpadukax, OTpaxaronryto CBOHCTBA pealbHBIX MPOIIECCOB
U SIBJICHUM; TIPEACTABIISITH HHPOPMAIIMIO C TIOMOIIIbIO TAOJIHUIl U AUATPAMM;
MCCIICIOBATh CTATUCTUYECKUE JJAHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpaduIecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB;

- OTNIEPUPOBATH MOHATUAMHU: CITyHYANHBIN OMBIT U CIIy4aitHOE COOBITHE, BEPOSTHOCTD
CIIy4alfHOTO COOBITHS; YMEHHUE BBIUUCIIATH BEPOSITHOCTD C UCITOJIb30BAaHUEM
rpagUUIecKuX METOIOB; IPUMEHSTH (DOPMYJIBI CII0KEHUS U YMHOKCHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl U (POPMYITBI IIPU PEIICHUH 3a]1a4; OIICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU BEIMUYMHAMU;
yMEHHWE TIPUBOIUTH MPUMEPHI MIPOSIBICHHS 3aKOHA OOJBIIUX YUCENl B PUPOIHBIX U
OOIIIECTBEHHBIX SBIICHUSX;

- ONIEPUPOBATH MOHITHIMH: TOUKA, IPsMasi, IMTIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIHI
yTOJ1, CKPEIIUBAIOIINECS MPSIMBIC, TAPALICIFHOCTh U MEPIIEHANKYIISIPHOCTD MPSIMbBIX
Y TUTOCKOCTEH, YTOJI MEXTy MPSMBIMH, YTOJI MEXTY MPSIMOU U IMIIOCKOCTHIO, YTOJ
MEX]Ty TUTIOCKOCTSIMH, PACCTOSIHIE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXKITY
MIPSIMBIMH, PACCTOSTHAE MEXAY TJIOCKOCTSIMH; YMEHHUE MCTIOIB30BaTh MPHU PEIICHUN
3aJ1a4 U3y4eHHbIC (PAKTHI U TEOPEMBI IFITAHUMETPUH; YMEHHUE OIIEHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

- OTIEPUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, CEYCHUE MHOTOTPaHHHUKA, KYO,
napajienenunes, mpu3Ma, nupamuaa, Gurypa u moBepXHOCTh BPAIICHUs], [IWITAH/ID,
KOHYC, 11ap, cepa, ceueHus: (pUrypsl BpaieHus, MI0CKOCTb, Kacaromascs chepsl,
IUIUHAPA, KOHYCa, IDIONIA b TOBEPXHOCTH TUPAMUIBI, IPU3MbI, KOHYCA, IIMIHH]IPA,
wiomass chepbl, 00beM Ky0a, MpsIMOYTOIBLHOTO TapasuIelenuIesa, MIpaMHuIbl,
PU3MBI, IWJIMH/PA, KOHYCAa, IIapa; yMEHUE N300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPAICHUS, UX CEYCHUS OT PYKH, C IOMOIIHIO YEPTEHKHBIX
WHCTPYMEHTOB U AJICKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATh CHMMETPHIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MTPABIIIbHBIE MHOTOTPaHHUKHY;

- ONIEPUPOBATH MOHSATHUSMHU: IBH)KCHHE B POCTPAHCTBE, MOA00HBIE (PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BATh OTHOIICHHE TIJIOMIAICH TOBEPXHOCTEH U 00HEMOB
1o1I0O0HBIX (PUTYp TIPU PEIICHUH 3a/1a4;

- BBIYUCIIATH TEOMETPUYECCKUE BETUUHUHBI (JTTMHA, YTOJI, TUIOMa b, 00HhEM, IIIOIIA T
MIOBEPXHOCTH ), UCIIONB3YS U3yUYEeHHBIC (POPMYITBI U METOJIBI;

- ONIEPUPOBATH MOHATUAMU: TPSIMOYTOIbHASL CHCTEMAa KOOPIUHAT, KOOPUHATHI
TOYKH, BEKTOP, KOOPAMHATH BEKTOPA, CKATSIPHOE TIPOU3BEACHHUE, YTOI MEXKTY
BEKTOpaMU, CyMMa BEKTOPOB, MMPOU3BE/IEHNE BEKTOPA HA YUCII0; HAXOAUTh C
MTOMOTIIbIO U3YYCHHBIX (hOPMYIT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEKITY
JIBYMSI TOUKaAMU;

- YMEHHE BHIOUPATH MOIXOASAIINI U3yUSHHBIA METOT JUTS PEIICHUS 3a]auH.



JOJKEH 3HATH:

-BJIaJICHUE METOIAMU J0KA3aTeJIbCTB, AITOPUTMAMU PELLICHUS 3a7a4; YMEHUE
bopMyIHPOBATH ONPEICTCHUSI, AKCUOMBI U TEOPEMBI, IPUMEHSITh UX, IPOBOJIUTH
NIOKA3aTENbHbBIC PACCYKACHUS B XOJE PEIICHUS 3a/]1a4;

- pacrmo3HaBaTh MaTeMaTuieckue (GakThl U MaTEMaTUYECKUE MOJICTU B IPUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE; MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA
POCCUICKON U MUPOBOU MaTeMaTUYE€CKON HAYKHU.

1.4. KosmuyecTBO 4YacoB Ha ocBOoeHHMe paldoyeil NMporpaMmbl y4eOHOM
AUCHUILIUHBI:

MaKCUMaJIbHOW yueOHOM Harpy3ku oOyuatomerocst 174 gac, B TOM 4ucie:

00s13aTenbHONM yueOHOM Harpy3ku oOy4daroiierocs: 154 gacos;

KOHCYJIbTAIINU 2 4acoB;

MIPOMEXKYTOUHas arrectanus 18 Jaca.

PE3YJIbTATHI OCBOEHHMSI YYEBHOM JUCIUILINHBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHUS YUCOHON NUCIMILIAHEBI OTPAKAIOT:

- TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPYECKOH W
OTBETCTBEHHOMU JCSITCIHBHOCTH;

- HaBBIKH COTPYJHHYECTBA CO CBEPCTHHKAMH, JACTHMH MIIAJIIETO BO3pAaCTa,
B3pOCIBIMM B OO0pa3oBaTelbHOM,  OOMIECTBEHHO  TMOJE3HOW,  y4yeOHO-
UCCIICIOBATEIBCKOM, TPOCKTHOM 1 JPYTUX BUAAX JACSITCIHLHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
HAa TIPOTSDKEHUM BCEH JKU3HM;, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO0 KakK YCJIOBUIO YCHEHIHOW MpoQecCHoHaIbHOW U  OOIIECTBEHHOM
NESITETLHOCTH,

- OTHOIICHHUE K MPOGECCUOHATHHOU MEATENHHOCTH KaK BOBMOXXHOCTH YHaCTHSI
B PCIICHWH JIMYHBIX, OOIICCTBCHHBIX, TI'OCYJAapPCTBECHHBIX, OOIICHAIIMOHAIbHBIX
npooeMm.

MeranpeamMeTHbIe pe3yIbTaThl OCBOCHUS YU€OHOUM TUCHUILTUHBI OTPAKAIOT:

- YMEHHE CaMOCTOSITEJIbHO OMNPENENsTh LN ACATEIbHOCTU U COCTaBISThH
IJIaHBI  JIEATENHHOCTH, CaMOCTOSITENIbHO OCYIICCTBIISITh, KOHTPOJUPOBATh M
KOPPEKTUPOBATh JACSATEILHOCTh, HCIOJIb30BaTh BCE BO3MOXHBIC PECYpChl s
JOCTHKEHMSI TIOCTABJICHHBIX IIeJIed U peaiu3alluu IUIaHOB AESTeNbHOCTH; BHIOMPATh
YCHENIHBIC CTPATETUN B PA3TUIHBIX CUTYAINAX;

- yYMEHHME TPOIYKTUBHO OOIIATHCA W B3aMMOJIEUCTBOBATH B MPOIECCE
COBMECTHOM JEATEIHPHOCTH, YIUTHIBATH MTO3UIIUNA JAPYTUX YIACTHUKOB JEATEIHHOCTH,
3 pexTrBHO pa3zpenaTb KOHMIUKTHI,

- BJAJCHUE HaBBIKAMHM I[I03HABATENbHOW, Y4YEOHO-HUCCIEAOBATEILCKON U
IPOEKTHOM JAESATENbHOCTH, HAaBBIKAMHU pa3pelieHusi NpodsieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIHLHOMY IMOMCKY METOJOB PEIICHHS MPaKTUYEeCKUX 3ajad,
IPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHNUS,

- TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHON HWH(POPMAIMOHHO-
MO03HABATEILHON NIEATETHLHOCTH, BKJIIOYAs YMEHHE OPHUEHTHUPOBATHCS B Pa3IUYHBIX



UCTOYHUKAX HWHPOpMAIlMK, KPUTHYECKH OICHHUBaTh M  HHTEPIPETUPOBATH
UH(pOpPMaIMIO, TTOTYYaEMYI0 U3 Pa3IMYHbIX HCTOUYHUKOB;

- BJIAJICHUE SI3BIKOBBIMM CPEACTBAMHU - YMEHHE SICHO, JIOTMYHO M TOYHO
M3JIaraTh CBOIO TOUYKY 3PEHHMS, UCIIOJIb30BATh aICKBATHBIE SI3bIKOBBIE CPECTBA;

- BJIQJICHUE HaBbIKaMH IO3HABATEIbHON pe(diaeKkcuu Kak OCO3HaHUs
COBEpPIIAEMBIX JCUCTBUA W MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJIbTATOB H
OCHOBaHMM, TPAHUI] CBOEIO 3HAHWSA M HE3HAHHUs, HOBBIX IIO3HABATEJIbHBIX 3a1ay U
CPEACTB UX JOCTUKCHUS.

Pesynbrarom ocBoeHusi y4eOHOW JUCHUIUIMHBI SBISETCS (POPMUPOBAHUE
YMEHMH U 3HAHWM:

Pe3yjabTaThl 0CBOEHMSI Y4€OHOM THCHUIIIAHBI

Kon
3HAaHUU Howmep
HaumenoBanue pesynbrara 0OydeHus

U/ TEMBI

YMEHUU

1.1
1.2
1.3
1.4
2.1
2.2
23
3.1
32
33
4.1
OIICPHUPOBATE OCHOBHBEIMU MAaTEMATHYCCKUMU IMOHATHAMU, 45‘?
52
6.1
6.2
9.1
92
10.1
10.2
11.1
12.1
12.2
12.3

V1

11.1

BBITIOJIHATh ~ BBIYKCIIGHHE 3HAU€HUM U MpeoOpa3oBaHUs 3 é
V2 BBIPKEHUN CO CTEMEHSIMHU U JoTapudmMamu, npeodpa3oBaHus 123

IPpOOHO-PAaLMOHANIBHBIX BBIPAXKCHUH; 13.1
9.3

HaxXOJIUTh  TPOU3BOAHBIC  DJIIEMEHTAPHBIX  (PYHKIIH, 6.2
UCIOJIb3Ysl  CIPAaBOYHBIC MaTepualbl; HCCICAOBaTh B g"l‘
MPOCTEHIIHNX CITydasx (pyHKIIMU HA MOHOTOHHOCTD, HAXOIUTh 92

HauOOJIbIIIE W HAWMEHBINE 3Ha4deHHs (YHKIUN; CTPOUTH 9.3

vV3




rpa@uki  MHOTOWIEHOB C HCIOJIb30BAaHMEM  afmapara
MaTeMaTH4YeCcKOro aHaJIN3a; IMPUMEHATh IMPOU3BOJAHYIO IIPH

94
10.1

pemeHNM 3aJad  Ha JIBIDKCHHE, peliarh IMPaKTHKO- 102
OPUEHTHPOBAHHBIC 33J]a4l HAa HAWOOJBIINE W HAaWMEHBIINE
3HAYCHUS, Ha HaXOXJICHUE MYTHU, CKOPOCTU U YCKOPEHHS;
11.1
CTpoUTh TpaduKu W3YYEHHBIX (PYHKUIUN, HCIOIB30BATh 12.1
rpa@uKd MpU W3YYECHUW TPOIECCOB U 3aBUCHUMOCTEH, TpH 162-12
V4 pEIICHUH 3a/1a4d U3 APYTHX YUCOHBIX NMPEIMETOB M 3a1ad U3 60
peaTbHOM JKHM3HUW; BBIpaXarh (GOpMyIaMH 3aBHCHUMOCTH 6.3
MEXy BEIIMUYNHAMU; 8.1
9.3
peraTh TeKCTOBBIC 3a/1a4W Pa3HBIX TUIIOB (B TOM YHCIIE HA
MIPOLICHTHI, 10U U YaCTH, Ha BMXKEHHE, pab0Ty, CTOUMOCTh il
TOBapOB M YCIIYT, HAJIOTH, 3391 U3 00JIACTU yIIPABICHUS 49
Vs JUYHBIMUA U CEMEUHBIMU (PUHAHCAMM); COCTABIISATh 5.1
BBIPA)KEHUS, YpAaBHEHUS, HEPABEHCTBA M UX CUCTEMBI IO 5.2
YCJIOBHUIO 33]]a4H, UCCIEA0BATh MOJYUEHHOE PEIICHUE U 193'%1
OIICHUBATh MPABAONOA00OHOCTh PE3YIbTATOB;
W3BJICKATh, MHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPEICTABICHHYIO B Ta0IuUIaX, HAa AUarpaMmmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEATBHBIX TIPOIIECCOB U SIBJICHUH;
V6 MIPEACTABIISITH HHGOPMAIIHIO C TIOMOIIBIO TAOIHIT U 5.1
JuarpaMm; UCCIIeIOBaTh CTATUCTUUECKHUE TAHHBIC, B TOM 94
YHUCJIC C MPUMEHEHUEM IrpadUIeCKUX METOJIOB U
AIIEKTPOHHBIX CPEJICTB;
BBIYHCIISITh BEPOSATHOCTH C UCTIOJIB30BaHUEM IpaUICCKUX
METOJOB; MPUMEHSITH (POPMYITBI CIIOKEHUS U YMHOKCHHUSI 52
V7 BEPOSITHOCTEM, KOMOMHATOpHBIE (DaKThI U (HOPMYJIBI IPU 5.3
pElIeHUH 33]1a4; OLIEHUBATh BEPOSATHOCTU PEAbHBIX >4
COOBITHI; 3HAKOMCTBO CO CIYYaHBIMH BEIMUNHAMH;
MCIIOJIB30BaTh MIPU PEIICHUU 3a]1a4 U3yUeHHbIE (DaKThl U L1
v ] TEOPEMBI ITITAHUMETPHUH; YMEHHE OIICHUBATh Pa3Mephl }g
00BEKTOB OKPYKAIOUIEr0 MUPA; 1.4
2.1
n300pakaTh MHOTOTPAHHUKN 1 TIOBEPXHOCTH BPAIICHUS, X 31
v 9 CEUEHHUSI OT PYKH, C IIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3.2
9JIGKTPOHHBIX CPEJICTB; PACMO3HABATH CHMMETPHUIO B 33
MIPOCTPAHCTBE; PACIO3HABATh NMPABWILHBIE MHOTOTPAHHUKH; jé
. . 1.2
v 10 HMCIIOJIb30BaTh OTHOILICHUE IJIONIAAECH ITOBEPXHOCTEH U i ?

00beMOB MOAOOHBIX (PUTYp TIPHU PEUICHUH 3a7a4;

4.2




V11

BBIYHCIISITH TEOMETPUUECKHUE BEJIMUUHBI (JUTMHA, YTOJ,
IJI011ab, 00BEM, IIJIOIIAAb MOBEPXHOCTH ), UCTIOIb3Y S
U3y4YeHHBIE (POPMYJIbI U METO/IBI;

1.4
2.1
22
23
32
33
4.1
4.2

V12

HaXOJIUTh C MTOMOILBIO U3YUYEHHBIX (POPMYJT KOOPIAUHATHI
CEpPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKaMU

2.1
22
2.3

V13

BBIOMPATH MMOIXOSAIITNN N3yICHHBIA METOJ JUTSl PEIICHUS
3aJauu

2.1
23
4.1
4.2
53
6.1
94
10.2
13.1

V14

dhopMyIMpOBaTh ONPEICIICHUSI, aKCUOMBI U TEOPEMBI,
MIPUMEHSTh UX, IPOBOJIUTH JI0KA3aTEIbHbBIE PACCYKICHUS B
XOJI€ PEIICHHs 3a/ay4;

1.1
1.2
1.3
1.4
2.1
2.2
23
3.1
32
4.1
4.2

31

BJIQJICHUE METOJIaMH JIOKA3aTeIbCTB, A ITOPUTMAMHU PEIICHUS
3a/1ad4;

1.1
1.2
1.3
1.4
3.1
32
4.1
4.2
5.1
52
53
9.1
93
94
12.1
12.2
12.3
13.1

32

pacno3HaBaTh MaTeMaTHuecKue (GakThl 1 MaTEMaTUUYECKUE
MOJIETU B IPUPOJHBIX M OOILIECTBEHHBIX SIBICHUSX, B
VCKYCCTBE; IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN
POCCUICKON U MUPOBOU MaTeMaTUYECKON HAYKH; IIPUBOIUTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOJIHBIX

1.1
23
32
33
5.1
52
5.3




u O6IJ_I€CTBCHHBIX SABJIICHUAX,

54
6.1
9.1
9.2
93
94
12.1

2. CTPYKTYPA U COJEPKAHUE PABOYEI ITIPOTPAMMBI YYEBHOI
TN CTUTIIMHBI

2.1. O0bem yueOHOM JUCHUIJIMHBI U BBl Y4e0HO padoThl

OoBeMm

Bua yueOHo# padoThI 4ACOR 1 cemecTp 2 cemecTp
MakcumasibHasi yueOHast 174 64 110
Harpy3ka (Bcero)
AyauTopHasi yueOHasi HArpy3Ka 154 64 90
(Bcero)
B TOM 4HcCJIe:
ayAMTOPHbIE 3aHATHSA (JIEKIIUH) 78 32 46
CeMUHApCKUe 3aHATUA 72 30 42
KOHTPOJIbHbIE PA0OTHI 4 2 2
KoHncyabTanuun 2 2
IIpomeskyToUyHasi aTTecTanMs 18 18

HroroBas arrecramus B popMe dK3aMeHa BO 2 ceMecTpe




2.2. TeMaTH4YeCKUil IVIAH U cOAepKAHUE YUeOHOM JUCHMILIMHBI «MaTeMaTUKa»

HaumenoBanue
pa3aesioB U TeM

Copepxxanue yueOHOro MaTepuaJa,
CeMHUHAPCKHE 3aHATHSI

O0nem
4acoB

dopmupyemble
3HAHUSA U YMEHHS

Yposennb
OCBOEHHUS

1 cemecTtp. I'eomeTpus. 1eMeHThl MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPUKHU M TEOPUHM BEPOSTHOCTEN.

Paznes 1. Akcuombl cTrepeoMeTpun. B3anmMHoe pacnoJioskeHue NpAMbIX U

MJIOCKOCTEN B MPOCTPAHCTBE. 16
Conep:xkanue y4eOHOT0 MaTepuaJia
AkcuoMbl crepeoMmerpun. IIpocrteiimme clencTBus U3
Tema 1.1. akcuom  crepeomerpuun. IloHATHE mapaynenpHBIX U 2 31 2
AKCHOMBI CKpelMBaromuxcss npsameix. [Ipu3Hak mapanienbHOCTH 32
CTEPEOMETPUN. MPSAMBIX. V1
IlapannenbHoCTh CemuHapckue 3aHATHS: vV 8
TPAMBIX B Pemenue 3a1a4 Ha MPUMEHEHUE AKCUOM CTEPEOMETPHH, UX 2 Vv 14
TMpOCTPAHCTBE. CIICACTBUN U OIPEIEICHUN ITapalIeNIbHbIX U
CKpEIHBAIOIINXCSA MPSAMBIX.
Conepxanue y4eOHOTr0 MaTepuaJia
[Ipu3Hak napajuiesIbHOCTU NPSAMOU M ILIOCKOCTHU. [IpusHak ) 7
Tema 1.2. napauieibHOCTH  Iockocted. CBoicTBa mapaieNbHBIX 31
[TapaiienbHOCTh IIJIOCKOCTEM. Vi
npsAMOM ¥ IIIOCKOCTH, | CeMMHApPCKUeE 3aHATHSA: V38
IIJIOCKOCTEN B Pemenne 3aau Ha IpUMEHEHUE MPU3HAKA MAPAIEIBHOCTH 2 YV 10
IIPOCTPAHCTBE. NpsSMOA M IUIOCKOCTH. Pemenue 3amay Ha IpUMEHEHUE V14
IPU3HAKA MapAJUICIbHOCTH  IUIOCKOCTEM W CBOWCTB
HapaJIeNbHBIX NPSIMBIX.
Tema 1.3. Conep:kanue y4eOHOr0 MaTepuaJia
IlepnenaukynsapHocTs | lleprieHAUKyYISIpHOCT, NpsAMBIX B npoctpaHcTse. [IpusHak ) 31 7
NPSIMBIX U TUIOCKOCTEHN | MEPHEHANKYIAPHOCTH TpsiMOl u  1iockoctu. (CBoiicTBa
B IPOCTPAHCTBE. MIEPIIEHAUKYJISIPHBIX NPSIMOM U IIOCKOCTH. Vi




CeMuHapcKue 3aHATHSA: V8
Pemenne 3a1a4 Ha  IPUMECHEHHUE OIIpEeaEICHUA 2 V14
NEPIEHIUKYJISIPHBIX MPSIMBIX u MpU3HaKa
NEePHEHANKYISIPHOCTH TPSIMON U MIIOCKOCTH.
Conepxanue yuye0HOI0 MaTepuaJia
[lepnenaukynsip u  HakiIoHHas. Teopema o0  Tpex 5
MEPIIEHAUKYJISIPax. ITpusHak MEPIECHAUKYIISIPHOCTH 31
Tema 1.4. IIJIOCKOCTEN. Vi
[lepnengukynsp u | CeMuHapcKue 3aHATHS: V8
HaKJIOHHAA. Pemmenne 3aja4 Ha MIPUMEHECHUE OTpEeAEICHU I 2 V11
NEPIICHIUKYJISIPA U HAKJIOHHOM, IPUMEHEHHE TEOPEMBI O V14
TpeX TMEPHEHAUKYJSIpax W TNPUMEHEHUE OIpPEACICHUS
NIEPIIECHIUKYJISIPHBIX TUIOCKOCTEM.
Pasnen 2. /lekapToBbl KOOPAUHATHI H BEKTOPbI B IPOCTPAHCTBE. 12
Copaepxanue yueOHOro MmaTepuaJia
BBenenue nekapToBbIX KOOPAUHAT B TPOCTPAHCTRBE. 5
Paccrositnue Mex 1y TOuKaMH, KOOPAUHATHI CEPEAUHBI
oTpeska. [IpeoOpazoBaHue B MPOCTPAHCTBE
T 11 CemuHapcKue 3aHATHS:
ema 2.7 Pemenne 3amau Ha mnpuMeHeHHE (GOPMYJ PACCTOSHUS 1 Y9
JlexapToBbi MEXIy TOouKamu, (hOpMyJl KOOPAMHAT CEPEIUHBI OTpE3Ka U Vi
KOOP/IHATDL B PUMEHEHNE OCHOBHBIX MPe0Opa30BaHMil B POCTPAHCTBE. V11
IIPOCTPAHCTBE. V12
[IpeobOpazoBanue B V13
IIPOCTPAHCTBE. v 14

KonrTpoabHass padora Ne 1 nHa Ttemy «J/lekapToBbl
KoopauHaTel B mpocTtpaHcTBe. lIpeoOpasoBanue B
IIPOCTPAHCTBE.




Copepxanue y4eOHOro MmarepuaJia

Yrom mMexay CKpEeIMBAIONIMMHUCS NPSAMBIMHA. YTOJ MEXAY 2
Tena 2.2. IIPSAMOM U ITIOCKOCTBIO. YTOJ MEXAY IIOCKOCTSIMMU. Vi
. | CeMuHapcKue 3aHATHSA: V1l
Yron Mexay npsiMmou u .
10CKOCTLIO. Pemienne 3amay Ha NPUMEHEHME NOHATHM YIVIA MEXIY 2 V12
CKPELIMBAIOIINMHU TMPAMBIMUA, VyIJIa MEXIy MpsIMOU U V14
IIJIOCKOCTBIO U yTIJ1a MEXKy TUIOCKOCTSMM.
Conepxxanue y4eOHOTr0 MaTepuaJia
[TonsaTre BexkTOpa B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE ) 32
Tema 2.3. BEKTOPOB. YMHOXXEHUE BeKTOpa Ha 4yucio. CkamsgpHoe v
BeKTopHI B IPOMU3BEICHUE BEKTOPOB. KoMIITIaHapHbBIE BEKTOPHI. ;[ g
IIPOCTPAHCTBE. CeMI/IHapCKI/Ie 3aHATHUA: V13
Pemienue 3amay ¢ BBIIOTHEHUEM aJIr€OpanyecKuX Onepanui 2
HaJl BEKTOpaMHU, ONPEIEICHUE KOMIUIAaHAPHBIX BEKTOPOB. ¥y 14
Paznes 3. Muororpannuku. Tesia BpanieHusi. 12
Conep:xkanue y4eOHOr0 MaTepuaJia
Mmuororpansasie  yrael. MuororpanHuk. Ilpuszma. Buasl 2
Tema 3.1. npu3M. CUMMETpHUs IPSIMOYTOJIBHOTO MapaJuIeNICIUIIe A, 3.1
MHoOrorpaHHbI€ yIJIbI. CeMUHAPCKHE 3AHSTHSE: Vi
MuororpanHy. Pemienne  3amay Ha ~ NOpHUMEHEHHE  ONPEACIECHUU 2 v
IIpnsma. V14
MHOTOTPAaHHOTO YIJia U MHOTOTPaHHUKA.
Conep:kanue y4eOHOro MmaTepuaJia 31
Tema 3.2. [loraTe nmHMpamMuabl W €€ OCHOBHBIX  JJIEMEHTOB. ) 32
[Inpamupa. [locTpoeHne nmupaMuIbl U €€ TUIOCKUX CEYEHUU. Y CEYEHHAs WA
nMpaMHa. Y9




CemuHapcKkue 3aHATHS: Y11
Pemenne 3amay Ha MpUMEHEHUE ONPENETCHNS TUPAMU/IBI. 2 v 14
Coaep:xanue yueOHOro MaTepuaJjia 32
Tema 3.3. Aep y P 2
[IpaBunbHbBIE MHOTOTPAHHUKH. Tena BpaleHus. NAY
[IpaBunbHbIE
CemuHapcKue 3aHATHSL: Y 10
MHOTOTPaHHUKHU.
Pemenue 3anau Ha temy «Tena BpameHus». 2 V11
Tena BpamieHus.
Y 14
Pa3nen 4. O0beMbl MHOTOTPAHHMKOB H TeJl BPAIllEeHH I, 8
Conepxanue y4eOHOTr0 MaTepuaJia 31
2
O6beM npusMbl. OObEM TUPAMU/IBI. V5
Tema 4.1. CemMunHapcKkue 3aHSITHA: Yo
O06beMbl Pemenue 3anay Ha TeMmy «OOBEMbI MHOTOTPAHHUKOB). 2 Y10
MHOTOI'PAaHHHUKOB Vi1l
V13
Y 14
Conep:xkanue y4eOHOr0 MaTepuaJia 5 31
O6bem numuaApa. O6seM KoHyca. O0BbeM 1mapa. V5
Tema 4.2. CemMunHapcKkue 3aHATHSA: vo
OO0BeMBI TEI Pemienue 3anay Ha TeMy «OOBEMBI TEN BpaIlCHUI. 2 YV 10
BpALEHUM. [IpoBepounas pabota o pazueny «CrepeoMeTpusd Vil
V13
Y 14
Paznes 5. DjeMeHTBI MATEMATHYECKOH CTATHCTUKH, KOMOMHATOPUKHU M TEOPHH 16
BEPOSITHOCTEI.
Tema 5.1. Copepxxanue y4eOHOro MmaTepuaJia
Craructuyeckas [IepBOHAaYaNBbHBIE TTOHATUSA U ONPENEIIEHUS CTATUCTUYECKON 2 31
00paboTKa JJaHHBIX. | 00pabOTKHU JTAHHBIX. 32




CeMuHapcKue 3aHATHSA: Vi
Pemrenue 3a1a4 Ha CTaTUCTHYECKYIO OOPAa0OTKY JaHHBIX. 1 Vs
KonTpoabnass padora Ne2 Ha TeMy «OCHOBHBIE ATallbl 1
CTaTUCTUYECKON 00pabOTKH TaHHBIX.
Copnepxanue y4eOHOTro MmaTepuaJia 31
Tema 5.2. Ompenenenne 9 dakropuan. OmnpeaeneHue  Yucia 2 32
Couyeranus u COYETaHHWM U PA3MEIICHUN. Vi
pa3smMenieHus. CemMunHapcKkue 3aHATHSA: V5
Pemenue 3aay Ha MpUMEHEHUE MTOHATHI COYETAHUS U 2 Y7
pa3MelIeHusI.
Copepxxanue y4eOHOro MmaTepuaJia 31
Tema 5.3. BepostHOCTHBIE 3a7a4H. Anroput™ HAXOXKIECHUSA 2 39
[Ipocreiimue BEPOSITHOCTH CllydaitHoro coObiTusi. [IpaBuiio cioxeHus u V1
BEPOSTHOCTHBIE YMHOKEHHSI BEPOSATHOCTH. v 7
3aJ1avymn. CeMunHapcKkue 3aHATHSA: v 12
Pemenue 3a1a4 Ha BBIYMCIICHUE BEPOSATHOCTEN. 2
Conep:kanue y4eOHOr0 MaTepuaJia
Hcnonb3oBanne KOMOMHATOPUKH JUTS nojcyera
BepoaTHOCTH. [IpousBenenue coObiTHil. BeposTHOCTB 2 31
TueMa 54. CyMMBbl  ABYX  coObITMil. He3zaBUCMMOCTH  COOBITHIA. 32
Cnyyaiinbie cOOBITHS He3aBHCHMELE TIOBTO . Vi
PEHHUSI UCIIBITAHUI.
M X BEPOATHOCTH. CeMuHapcKue 3aHATHSL: ;[ 173

Pemienne 3amay Ha MNpUMEHEHHWE KOMOMHATOPUKU JIJIs 2
BBIYHCIICHUS BEPOSTHOCTH.

Hroro 3a 1 cemecTp: 64

2 cemecTp. Airedpa M HaYaJIa MATEMATHYECKOI0 AHAJIU3A.

Pa3nen 6. Tpuronomerpuyeckue QyHKIMM. \ 16




Copepxanue y4eOHOro MmarepuaJia

Tema 6.1 EnuHnuHas OKpy»KHOCTb. YwMcnoBasgs OKpPYKHOCTh Ha 32
' . | KOOpJIMHATHOM ITIOCKOCTH. M
[TonsiTue uncnoBou
CeMuHapcKue 3aHATHSL: V4
OKPY>KHOCTH. . .
Pemienne 3agaHuii ¢ TPUMEHEHHMEM MAKETa YHCIOBOM VY 13
OKPYKHOCTH.
T 6.2 Conep:kanue y4eOHOT0 MaTepuaJia
eMa 0.2. Onpenenenue cuHyca, KOCMHYCa, TAHT€HCA W KOTAHIEHCA.
Tpuronomerpu-
Tpuronomerpuyeckue PyHKIMU YUCIOBOTO apryMeHTa. V3
ECKHE (YHKIHH. CemuHapcKue 3aHATHSL: V4
Pemienne 3amaHuMii ¢ NOpUMEHEHUWEM  ONPEICICHUU
TPUTOHOMETPUUECKUX (PYHKITUH.
Conepxanue y4e0HOT0 MaTepuaJia
Tema 6.3 TpuronoMmerpuueckue (YHKIMU YIJIIOBOTO  apryMEHTA.
N @opMyJIbl IPUBEICHUS.
IIpocrerimmue DMy P V2
CemuHapckue 3aHATHSL:
TPUTOHOMETPH- " g V4
Pemienne  3amaHuii ¢ OPUMEHEHHEM  IPOCTEUIIMX
yeckre (HopMyIbI.
TPUTOHOMETPUYECKUX (DOPMYII.
Pemienue 3a1anuii ¢ npuMeHeHueM GopMyJl IPUBEICHHUS.
Tema 6.4. Conep:xanue yueOHOro MaTepuaJjia v
I'paduku ['paduku TpuroHOMETpHYECKNX (PYHKIMIA M UX CBOMCTBA. v 3
TPUTOHOMETPU- CeMuHapcKue 3aHATHSL:
YECKUX (DYHKITHIA. [TocTpoenue rpaukOB TPUTOHOMETPUUECKUX (DYHKITHIA.
Pasnen 7. Tpuronomerpuieckre ypaBHEeHHM .
Tema 7.1. Conep:kanue y4eOHOro MaTepuaJia
Tpuronomerpuueckue | [loHsiTue apkKkKocHHyca, apKCHMHycCa, apKTaHTeHCa W Vi
ypaBHEHHS. ApPKKOTaHIEHCA. Y2




CeMuHapcKue 3aHATHS:

Pemenne TPUTOHOMETPUYECKUX YpaBHEHHU c
UCIIOJB30BAaHUEM  IIOHATUM  apKKOCHHYCa, AapKCUHYCA,
ApPKTAHT€HCAa U apKKOTAHI€HCA.

Copepxanue y4yeOHOro MmarepuaJia

Onpenenenue TPUTOHOMETPUUECKUX YpaBHEHUH. MeTomabl
pELICHUs] TPUTOHOMETPUYECKUX YpPAaBHEHUH. AJTOpUTM
pelIeHUs OJHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHHUI.

CemuHapcKue 3aHATHS:

Pemenne TpuroHOMETpUYECKUX yPAaBHEHUH C IPUMEHEHUEM
TOKJIECTBEHHBIX IPEOOpPa30BaHUI; pPELIEHUE OJHOPOAHBIX
TPUTOHOMETPUYECKUX YPaBHEHUI.

IIpoBepouynasi padora Ha Temy «TpuUrOHOMETpUUYECKHE
ypaBHEHUS.

Pa3znea 8. IIlpeoOpa3oBaHue TPUTOHOMETPUYECKHX BbIPAKEHMH.

Tema 8.1.
[IpeoGpazoBanue
TPUTOHOMETPHU-
YECKUX BBIPAKECHUM.

Conepxanue y4e0HOTr0 MaTepuaJia

CuHHyC ¥ KOCHHYC CyMMBbI (pPa3HOCTH) apryMeHTOB. TaHreHc
cyMMbl (pa3HocTH) apryMeHToB. DopMyibl ABOMHOrO
aprymenrta. [IpeoOpa3zoBanne cyMMbl (TIpOU3BENECHMUS)
TPUTOHOMETPUYECKUX (DYHKIIMH B IIPOU3BEJCHHUE (CYMMY).

CemuHapcKue 3aHATHS:
[TpeobpazoBanne TPUTOHOMETPUUECKIX BBIPAKCHUIM.

V2
V4

Pa3nen 9. IlpousBoana

ﬂ'

20

Tema 9.1.
[Ipenen yncnoBou
MOCIIEI0BATENb-
HOCTH ¥ (DYHKITUH.

Conep:xanue yueOHOro MaTepuaJjia

Onpenenenne 4YHUCIOBOM MocienoBareabHOCTH. (CBOMCTBa
YUCIIOBOM  mocinenoBarenbHOcTH.  [lpenen  umcnoBou
nocienoBaTenbHocTH. [Ipeaen GpyHkurm Ha OECKOHEYHOCTH

u B Touke. [Ipupamenne aprymenra. [Ipupamenue GyHkumu

31
32
V1
Y3




CemuHapcKue 3aHATHS:
Brruucaenne npeaeaoB QyHKIHH.

Copaepxanue yueOHOro MmaTepuaJia

Tena 9.2 3agauu, OpUBOASIINE K MOHITUIO MPOU3BOIHON. ANTOPUTM 31
- OTBICKAHMS TIPOU3BOIHOM. 32
Onpenenenue
. CeMuHapcKue 3aHATHSL: Vi
MIPOU3BOTHOM. .
Pemrenune 3agay o HaxOXJAEHUIO TMTPOU3BOJHON C MTOMOIIBIO V3
ONpeeNICHUS.
Conepxxanue y4eOHOTr0 MaTepuaJia
dopmyibl nuddepeHunpoBaHus. [IpaBuna 31
muddepennupoBanus.  AuddepeHurpoBanue  CIOXHBIX
Tema 9.3. DyHKLii 32
Brruncienue Y : y2
. CeMuHapcKue 3aHATHSL:

ITPOU3BOTHOM. . Y3
Brruncrnenne mnpous3BOAHOW C TMpUMEHEHUEM QopMyn U v 4
npaBuwi U depeHIUpPOBaHUs; BBIYUCICHUE MPOU3BOIHOM
CJIO’KHOM (DYHKIIHH.

Conepxanue yuyeOHOI0 MaTepuaJia

VYpaBHeHue  KkacareldbHOM K rpaguky  QyHKUUU.

NccnenoBanre ¢GyHKIIMM Ha MOHOTOHHOCTH C TIOMOIIBIO

IIPOU3BOJHOM. 31

CemMunHapcKkue 3aHATHSA: 39
Tema 9.4. CocraBieHue ypaBHEHUN KacaTelbHOU K Tpaduky QyHKIMMA v 3

[Ipunoxenue C TOMOINIBIO TPOU3BOJAHOM; HcCcienoBaHue GYHKIUNA Ha Vs

MIPOU3BOTHOM. MOHOTOHHOCTb U SKCTPEMYMBI. V6
Conepxanue y4eOHOTr0 MaTepuaJia V13

[Inan uccienoBanus U MOCTPOCHUS TpaPUKOB (YHKITHIA.

CeMuHapcKue 3aHATHSL:
HccnenoBanne # MOCTpO€HHE TpapuKoB (YHKIMA C
TTOMOUIBIO MPOU3BOJHOM.




KonTpoabnass paGora Nel nHa Temy «lIpunoxenue
MPOU3BOJHOW.

Pa3znea 10. IlepBooOpa3Hasi u MHTerpaJl.

Conep:kanue y4eOHOT0 MaTepuaJia

Tema 10.1. . .
[Tonsitue nepBooOpazHoil. HeonpeaeneHHbl HHTErpal.
[lepBooOpa3zHas u Vi
N CeMuHapcKue 3aHATHSL:
HEONPEACIICHHBIN V3
Brrunciienre HeonpeneIeHHOTo UHTErpara.
UHTETpal.
Copepxanue y4eOHOro MmaTepuaJia
[Tonstue onpenenenHoro unrerpaina. @opmyna Herotona —
Tema 10.2 JleitOnua. Beruucienue 1mmomaae Imiockux ¢Guryp c
. ITOMOUIBIO ONPEAEIEHHOIO HHTETpaia. Vi
OrnpenesneHHbIN
CeMuHapcKue 3aHATHS: V3
UHTErpal.
Bpruucnenue ONpeneneHHoOro WHTErpasna; BbIUYKMCIIEHUE Y13
IJIOMIAeH TUIOCKUX (UTYp € TOMOIIBIO OMpPEACICHHOTO
WHTErpasa.
Paznen 11. Ctenenu M KOPHU.
Conep:xkanue y4eOHOT0 MaTepuaJia
[ToHsiTHE KOpHS N-CTENEHU M3 ACHCTBUTEIBHOTO YHCIIA.
OyHKIMU BUOA Y =W, ux cBoiicTBa u rpaduk. CBoiicTBa Vi
Tema 11.1. KOPHS N-CTEICHMU. V2
CreneHu u KOpHU. CeMuHapcKue 3aHATHSL: V4

Bpruucnenne KOpHsS nN-CTENEHU U3 JIEMCTBUTEIBHOTO YUCA.
[TocTpoenue rpadukoB GyHKIUU Y = Yx.

Coaep:xxanue yueOHOTr0 MaTepuaJjia




O00011IeHEe TOHATHS O IToKa3aTeie creneHu. CTereHHbIe
(GYHKIIMHU, UX CBOMCTBA U rpaduk.

CemuHapckue 3aHATHSL:

BrinoaHenne ToXAeCTBEHHBIX MTPeo0pa30BaHUMA 2
BbIpakeHUH. [TocTpoenue rpadukoB CTENEHHbBIX (YHKIIHIA.
Paznen 12. Iloka3zaresnbHas u jjorapupmuyeckas GyHKIuM. 16
Copnepxanue y4eOHOTro MmaTepuaJia )
[TokazaTenpHas GyHKIIHS, €€ CBOMCTBA U TrpaduK.
CemMuHapcKkue 3aHATHSA: )
[TocTpoeHue rpadukoB MOKa3aTeabHbIX (PYHKITUH. 31
Tema 12.1. Copnepxxanue y4eOHOTr0 MaTepuaJia ) 32
ITokasarenbHas [TokazarenbHble ypaBHeHUS. [loKa3aTenbpHbIE HEPABEHCTBA. V1
(GyHKIIHS. CemMunHapcKue 3aHATHSA: V2
Pemenne nokasaTenpHbIX YPAaBHEHUN W HEPABEHCTB. 1 V4
KonTpoabnas padora Ne2 na remy «Iloka3zarenbHas 1
GyHKIUD).
Copepxxanue y4eOHOTr0 MmaTepuaJia
[Tonsitue norapudma. Jlorapupmuueckas QyHKuus, ee 2 31
Tema 12.2. cBoricTBa M rpaduk. CBoiicTBa Jorapudma. Vi
Jlorapudm. CeMuHapcKue 3aHATHSL: V2
[Toctpoenue rpadukoB orapumMuaeckux GyHKIUN 2 V4
[IpeoOpaszoBanue gorapupMUIECKUX BBIPAKEHUH.
Conep:xanue yueOHOro MaTepuaJjia
Tema 12.3. Jlorapudgmuyeckue ypaBHEHUs U HEpaBEHCTBA. METO bl UX 2 31
Jlorapupmuye- PELICHMIA. V1
CKHE YPaBHEHHUS U CeMuHapcKue 3aHATHSL: V2
HEPABEHCTBA. Perienue norapuMuuecKkux ypaBHEHUM U HEPABEHCTB. 2




Pa3nen 13. YpaBHeHMs1 M HepaBEHCTBA. 10
Copepxxanue yueOHOro MmarepuaJia )
OO011re METO bl PEIICHUS] YPABHEHUM. 31
CeMuHapcKue 3aHATHSL: ’ Vi
Pelienne ypaBHeHU V2
Tema 13.1. Conep:kanue y4eOHOT0 MaTepuaJia 5 V5
Pemenne HEpaBEHCTB ¢ OTHOW TEPEMEHHOM. Vo6
YpaBHeHUs U :
HepaBeHCTBA, CemuHapckue 3aHATHAL: § ) V13
Penienune ypaBHEHU U HEPABEHCTB C OJJHOM NEPEMEHHOM; 2
pElIeHHE CUCTEM YPaBHEHUH.
Conep:kanue y4eOHOro MmaTepuaJia 2
Cucrembl ypaBHEHHUI.
Koncyabranuu 2
IIpomeskyToyHast aTTecTaums 18
Hroro 3a 2 cemecTp: | 110

Bcero:

174




3. YCJIOBUS PEAJIU3ALIMU PABOYE IPOTPAMMBI YUEBHOM
JUCTUTIIMHBI

3.1. TpeOoBaHMsI K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIIeYeHH IO

Peanuzauuss paboueil mnporpammbl y4yeOHOM AMCHMUIUIMHBI HE Tpedyer
HATMYHS CTICIIMAIM3UPOBAHHOTO yueOHOTro kabunera B cootBeTcTBUU ¢ DI'OC.

O6opynoBanue yueOHOTo KabuHeTa:
— TI0CaJI0YHBIC MECTA 110 KOJUICCTBY O0YUaOITUXCS;
— pabodee MECTO TPEero1aBaTes;
— y4eOHO-METOIUYECKHA KOMIUIEKC TIO0 JuciumuinHe «MaremaTtnka (BKITIOYast
anredpy 1 Hayaja MaTeMaTUYECKOTO aHaIu3a, TEOMETPUIO)»;
— pa3aTOYHBIA MaTepHa;
— Tabmunbl mo TemaMm «Tema BpameHus», «TpuroHomerpudeckue (yHKIIUNY,
«JInddepenmansroe ncuucinenue» u «MHTErpaaIbHOE UCUUCTICHHEY.

3.2. UudopMmannoHHOe o0ecnevyeHne o0yuyeHust

OcHoBHas JMTEpaTypa:

1. boromonoB H. B. Maremaruka : y4eOHUK A1 CPEAHETO MPOPECCUOHATBHOTO
obOpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u gom. —
MockBa : Ms3pmarensctBo  IOpaiit, 2021.— 401 c.— (IlpodeccuonanbHoE
obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr : D2JIEKTpOHHBIN //
O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469433.

2. Kpemep H. lII. Maremaruka j1st KoJepKe : yaeoHoe mocooue AJisi CpeaHero
npodeccuonanbHoro  obpazomanusa/  H. . Kpemep, O.I'. KoncranTuHoBa,
M. H. ®punmasn ; nmox pemaknueit H. I11. Kpemepa. — 10-¢ u3x., mepepad. u gom. —
MockBa : M3marensctBo  IOpaiit, 2021.— 346 c.— (IlpodeccrnonanbHOE
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Kypnan «Hayka u 5ku3Hb»

Kypnan «Poccuiickas cenbCKOX0341MCTBEHHAS HAYKA

lNazera «Pocculickas razera»

Cpennee mnpodeccuonanbHoe oOpazoBanue. Komiiekr. BecTHuk cpemnero
poheCCUOHATTLHOTO 00pa3oBaHMUsL. Cpennee npodecCuOHATBLHOE
obpazoBanue. [lpunoxkenne k xypHany «Cpennee mpodeccruoHaIbHOE
00pa3oBaHHEC»
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4. KOHTPO.Ib M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOI

JUCHUTIIMHBI

KonTpons u olieHKa pe3ynbTaTOB OCBOCHUSA YYEOHOW JAUCHUILIAHBI

OCYHICCTBIIACTCA IIPCIIOAaBATCIICM B IIPOICCCC IMMPOBCACHUA CCMHUHAPCKUX SaHﬂTHﬁ, a
TAKXKC BBIIIOJIHCHUA O6y‘-IaIOIHI/IMI/ICH NMHIWBUAYAJIbHBIX 3aﬂaHHﬁ.

(OCBOGHHLIe YMEHHUS, YCBOCHHBIC

Pe3yabrarbl 00yuyeHust
@opMBbI 1 METOABI KOHTPOJIS U

OLIEHKHU pPe3yJbTATOB 00y4eHH s

3HAHUA)
YMeHus:
ONEpPUPOBATH OCHOBHBIMU AyJIUTOPHBIE 3aHATHS
MaTeMaTUYECKUMU OHATUSIMU; CemuHapckue 3aHsATUS

BBLINIOJIHATL BBIUMCIICHHE 3HAYCHUU U CGMI/IHapCKI/Ie 3aHATUA

npeoOpazoBaHuUs BBIPAKCHUH co | KonTponbHbIe paboTh
CTENCHAMU u norapudmamu,
npeoOpa3oBaHus ApOOHO-

pPaluOHAJIbHBIX BBIpEDKCHHfI;

HaXOJUTb MPOU3BOJHBIE deMEHTapHbIX | CEeMUHAPCKUE 3aHATHS
¢yHKIUE, ucnonb3ys  crnpaBouHble | KoHTponbHBIE pabOThI
MAaTEepUAIIBL; HCCIIEI0BATH B
OpocTelmux ciay4yasx QYHKIUM Ha
MOHOTOHHOCTb, HaXOJHUTh HauOOJbILINE
M HauMEHbIIWE 3HA4YCHUA (DYHKIUN;
CTpOUTh TpaduKU MHOTOUIEHOB C
UCITOJIb30BaHUEM anmapara

MAaTeMaTHYECKOr0 aHajn3a; MPUMEHATH
MIPOU3BOJHYI0 NIPY PELICHUM 3a7ad Ha
JIBUKEHHUE; pelarh MIPAKTUKO-
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OPUEHTUPOBAHHBIC 3a1a4m1 Ha
HauOOJbIINE U HAMMEHBIIINE 3HAUYCHUS,
Ha HaxOXJICHUE IyTH, CKOPOCTH U
YCKOPEHHUS;

CTPOUTH TpaMKH U3YUEHHBIX QYHKIUH,
UCMOJIb30BaTh TI'padUKU NMPU H3yUYEHUU
IIPOLECCOB M 3aBUCUMOCTEH, NpU
peleHnn 3a7ad M3 JPYyTrux Y4eOHBIX
IPEIMETOB U 33/1a4 U3 PEANbHON XKU3HH;
BbIpaXkaTh (opMyslaMHd 3aBUCUMOCTHU
MEXAY BEJIMYUHAMU;

CeMuHapcKue 3aHATUS

pelaTh TEKCTOBBIE 3a/1a4H Pa3HbIX
TUIOB (B TOM YHUCII€ HA TIPOIICHTHI, IOTU
¥ 4acTH, Ha JBIDKEHUE, padoTy,
CTOMMOCTB TOBapOB U yCIYyT, HAIOTH,
3aJ1a4y U3 00JIaCTH yIpaBICHUS
JTUYHBIMU ¥ CEMEHHBIMH (pUHAHCAMN);
COCTaBJISITh BBIPAXKECHUSI, ypaBHEHUS,
HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO
3aJ]aul, UCCIIEI0BATh MOJIyYEHHOE
pelIeHre U OLIEHUBATh
MPaBIONOA00HOCTb PE3YIbTATOB;

CemuHapckue 3aHATHS
KonTponbabie paboThl

U3BIICKATh, UHTEPIPETUPOBATH
uH(pOpMAIMIO,  MPEACTABICHHYIO B
TabiuIax, Ha JuarpaMmmax, rpadukax,
OTpaXkarolllyl0  CBOMCTBa  peaJbHBIX
NIPOIIECCOB W SIBJICHHH; MPEACTaBIAThH
uH(pOpMAIMIO C TIOMOIIBIO TaOIWIl W
JUarpaMmm; UCCIIeI0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpauuecKux METOJOB U
AJIIEKTPOHHBIX CPEJICTB;

AyJIUTOPHBIE 3aHATHS
CeMuHapcKkue 3aHATUS
KonTtponbHbie paboThI

BBIUUCIIATh BEPOSITHOCTH C
HCIIOJIb30BaHUEM rpaduIecKux
METOOB; MPUMEHSTh (bopmy bl
CJIOKEHHUSI 1 YMHOXEHUS BEPOATHOCTEH,
KOMOHMHATOpHbIE (PakTl U  (HOPMYJIbI
IpyU  pEUIeHUWW  3a/]ad; OLEHUBATh
BEPOATHOCTH  PEAJBHBIX  COOBITHH;
3HAKOMCTBO co CIIy4YalHBIMH
BEJIMUMHAMU;

AyIUTOpPHBIC 3aHITHSI
CemuHapckue 3aHsATUS

WCIIOJIb30BATh IIPpU PELICHUU 3a/aad
U3y4eHHbIE  (QaKThl U TEOPEMBbI

CemuHapckue 3aHsATUS
KonTtponbHbIe paboThI




IJIAHUMETPUH;  yYMEHHE  OIICHUBATH
pasMepbl  OOBEKTOB  OKPYIKAIOIIETO

MHUPA;

nu300paxarhb MHOTOTPaHHUKHU u | CeMHHapCKUE 3aHATUS
MMOBEPXHOCTH BpalleHHs, uX cedeHus oT | KoHTpoiabHbBIE pabOThI
pPyKH, C  TIOMOIIBIO  YEPTEHKHBIX

WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;

pacrno3HaBaTh CUMMETPHIO B

IPOCTPAHCTRBE; pacrno3HaBaTh

I[MPAaBHUJIbHBIC MHOTOI'PAHHHKH,

HCIIOJIF30BAaTh OTHOIIEHUE IUIOIIAAEH
MOBEPXHOCTEH M OOBEMOB IOJOOHBIX
buryp npu penieHuu 3a1adg;

AyJIUTOPHBIE 3aHATHS
CeMmuHapckue 3aHIATUSA

BBIYHCIIATh TEOMETPUUECKHUE BETMUNHBI
(mnuHa, yroJ, IUIoIa/b, 00beM,
TJIOTIIA T TIOBEPXHOCTH ), UCTIONB3Y S
M3y4eHHBIE (POPMYITBI U METOIHI;

CemuHapcKue 3aHsATUS

HaXO0OuTb C IIOMOIIbIO H3YUYCHHBIX

CGMHHapCKI/IG 3aHATHUA

bopmyn KOOPAMHATHI CepearHbI

OTpE3Ka, pACCTOSTHUE MEXAYy JBYMS

TOYKaMU

BBIOMpATh MOAXONAIUMN  u3ydeHHbIN | CeMUHApCKUE 3aHATUS

METOJI JUIs PEIICHHUS 3aJ1a4M

KonTposabHbie paboThI

dbopMyIHpOBaTH ONPEICTICHMSI,
AKCUOMBI ¥ TEOPEMBI, IPUMEHSATD UX,
IIPOBOJIUTH JOKA3aTEIbHBIC
paccyXICHHsI B X0JI€ PEIICHUS 3aa4;

CeMuHapcKkue 3aHATUS

3HaHuqg:

BJIaJCHHUC MCTOJaMHM  AOKa3aTcClIbCTB,
AJITropuT™MamMu pCIICHUA 3a1a4;

AyauTOpHBIE 3aHATUSA
CeMuHapckue 3aHATUS

pacrno3HaBaTh MaTeMaTHYeCKUE (PaKThI
U MaTeMaTUYECKUE MOJIENIN B
IPUPOJIHBIX U OOIIECTBEHHBIX
SBJIEHUSX, B UCKYCCTBE; IPUBOIUTH
OpUMEPBl MaTEMaTUUYECKUX OTKPBITHHA
POCCUICKON 1 MUPOBOM
MaTeMaTH4eCKON HayKH; PUBOJANUTD
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBILINX
9ycell B MPUPOIHBIX U 0OIIECTBEHHBIX
SBIICHUSX

AyIUATOPHBIE 3aHATHUS
CeMmuHapckue 3aHIATUSA




[IporpamMma paspaborana B cooTBeTCTBUU ¢ DepepanbHbIM T'OCYIapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHIAPTOM CPEAHEro OO0IIero 0o0pa3oBaHUs, YTBEPKICHHBIM
MunucrepcTBoM 0oOpa3zoBaHus u Hayku Poccuiickoit @enepanuu 17 mas 2012 ropa,
npuka3z Ne 413 u 3apeructpupoBaHHBIM B MUHHCTEPCTBE rOCTULMHU Poccuiickoi

Oenepanun 07 urons 2012 roma Ne 24480 ¢ u3MEHEHUAMU U JOTOJIHEHUSIMU OT 12
asrycra 2022 roma Ne732.
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