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1. TACIIOPT PABOUYEM TPOT' PAMMBI AU CIUILIHHBI
OII/I.1 MaTremaTuka: aare6pa u Ha4ajaa
MATEMATHYECKOI0 AHAJIN3A; FeOMeTPHUs

1.1. O6aacTh NpUMeHeHHsl POrpaMMblI

Pabouasi mporpamma sIBJISI€TCS YaCThIO MPOrPaAMMbl MMOATOTOBKH CIIELHATHCTOB CPEIHEro
3BeHa (IIIICC3) B coorserctBuu ¢ ®I'OC no cneunansuoctu CIIO 09.02.07 «MHpopMannoHHbIE
CHCTEMBI U TIPOrPAMMHPOBAHUEY.

Pabouast mporpamMma MoxeT OBITh HCIONB30BAHA MPH TMONYYEHUH CPEeOHero oOIero
00pa3oBaHusI AJIs CHELHATbHOCTEH HKOHOMHUYECKOTO MPOdHUIIs.

1.2. Mecto aucunmiaurbl B cTpykrype HHIICC3

JAucuuninza OIa1 Maremaruka: anredpa 151 Hayajia
MareMaTn4eCKoro dHaJIn3a, reoMeTpusd OTHOCUTCHA K HpO(bI/IJ'IbeIM AUCITUITIIINHAM
0011eo0pa3oBaTeNbHON MOATOTOBKH.

Maremaruka: anreOpa W Hadaja MaTeMaTHMYeCKOrO aHajin3a, T[eOMETPHUs SIBJIACTCS
dbyHOamMeHTanbHONH  00IIe00pa3oBaTeIbHON  MUCHUIUIMHON CO  CJIIOKUBIIUMCSL  YCTOWMYHBBIM
cozmeprkaHueM U oOIKMMHU TPeOOBaHHUSAMH K MOATOTOBKe oOydarorumxcsi. Peanmuszauus oOmux uemnei
U3y4YeHHsT MAaTEMaTHUKU TPATULMOHHO (OPMUPYETCS B YETHIPEX HAMPABIEHUSIX — METOIHYECKOE
(obmee mpencraBaeHne 00 HAESX M METOHAX MATEMATHKH), WHTEJUIEKTYaJbHOE pPa3BUTHE,
YTHIUTAPHO-TIPAarMarnyecKoe HarpasiieHue (OBJIaJeHHe HEOOXOAUMBIMHA KOHKPETHBIMH 3HAHHSIMU
¥ YMEHUSIMH) U BOCIIUTATEIIbHOE BO3CHCTBUE.

[Mpodunuzanmst 1eneld mareMarnueckoro oOpa3oBaHHUS OTpakaercss Ha  BbIOOpeE
MPUOPUTETOB B OPTaHU3ALMH Y4eOHOU neATenbHOCTH oOydarommxcs. st TEXHU4IeCKoro npoguist
BBIOOp LeJiel CMeEINaeTcs B MParMaTU4eCKOM HAMpaBICHUU, MPEAyCMATPUBAIONIEM YCUJICHHE U
paclIUpeHHe MPUKIAIHOIO XapaKkTepa U3yUYeHUs] MaTeMaTuKH, MPEUMYLIECTBEHHON OpUEHTALUH Ha
aJ'IFOpI/ITMI/I"IeCKI/Iﬁ CTHJIb IIO3HABATEIBHOU ACATCIIBHOCTH.

1.3. lequ u 327294 JUCUUILIHHBI

Iens npenogaBaHust TUCIUTIINHBI:

epa3BHUTHE JIOTUYECKOTO MBILIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS], AITOPUTMUYECKON
KyJAbTYpPbl, KPUTHYHOCTH MBINUICHUS HAa YPOBHE, HeoOXxomuMoMm s Oymyimeid
npoeCCUOHANIBHON ~ AESITeNbHOCTH,  JJII  NPONOJDKeHUs ~ OOpa3oBaHUs |
camMoo0pa3oBaHUS,

e0BJIA/leHHE MATEMATHYECKMMH 3HAHHSIMH M  yYMEHHSIMH, HEOOXOOUMBIMH B
MOBCETHEBHOM JKU3HU, U1 M3YYEHHUS] CMEKHBIX €CTECTBEHHO-HAYYHBIX MUCIMILIMH Ha
0a30BOM YpOBHE ¥ JHCHHUILUIMH TPOPECCHOHANBHOTO I[HKIA, JUISl TOJYYCHHS
obpaszoBanus B 001acTsx, He TPeOyomuX yrayOJIeHHOW MaTeMaTH4YeCKOH TTOATOTOBKHY,

3anauu u3ydeHus TUCIUILTHHBL;

epopMupoBaHHEe TPEICTABJIEHHH O MaTEeMarWKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MONETUPOBAHUS SIBJICHUN U TIPOIIECCOB, 00 UAESIX U METONaX MaTEMATHKH,

®BOCIHUTAHHE CPEACTBAMH MATEMATHKU KYJIbTYPbl JIMYHOCTH, MOHUMAHHUS 3HAYUMOCTH
MAaTEMaTHKH JUIsl HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOIIEHHUS K MaTeMaTHKe Kak K
yacTh OOINEUeIOBEYECKON KYJBTYpbl HYepe3 3HAKOMCTBO C HCTOPUEH pa3sBUTHS
MaTeMaTHKH, S3BOJIIOLIMEN MareMaTUYeCKUX UAEH.

1.4. TpeGoBaHusi K pe3yabTaTaM O0CBOEHHS AN CHHILTHHBI

HzyueHne qUCUUITIMHBI HAPABJIEHO HA (POPMUPOBAHHE CIIEAYIOIINX KOMITETEHIIHA:
OK 1. Bribupare cmocoObl pemeHus 3amad  NPOPECCHOHATBHOW  IEATENbHOCTU



MIPUMEHUTEJIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 2. OcyuiecTBisTh MOUCK, aHAJIN3 W HHTEpIpeTanuto uHpopMannu, HEOOXOTUMOM JIst
BBIMOJTHEHHS 337124 MPO(ECCHOHATBHON NesITeIbHOCTH,

OK 3. IlmanmpoBaTh W peaTU30BBIBATH COOCTBEHHOE MPO(ECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE;

OK 4. Paborare B KOJUIEKTHBE M KOMaHne, 3((PEKTUBHO B3aUMOACHCTBOBATH C KOJUJIETAMH,
PYKOBOZICTBOM, KJIMEHTaMH,;

OK 5. OcyiuecTBisiTh YCTHYIO U NMUCbMEHHYIO KOMMYHHUKALMIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoii @eneparun ¢ yaeToM 0COOEHHOCTEH COLIMAIbHOTO M KYJIBTYPHOT'O KOHTEKCTA,

OK 6 IIposBasaTh rpa’AaHCKO-MAaTPUOTHYECKYIO MO3HUINI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEICHNE Ha OCHOBE TPAJULIMOHHBIX OOIIEUEIOBEUECKIX LIEHHOCTEH;

OK 7. ConelicTBOBaTh COXpaHEHHIO OKpPYIKaroIlel cpeabl, pecypcocdepekeHuio, 3¢ HEeKTHBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYALUsX;

OK 8. Ucnonp3oBarh cpencrsa (PU3NUECKON KyNBTYpbl IUIsI COXPAHEHHS W YKPEIUICHHUS
3II0POBBsI B MpoLecce MPOPECCHOHATBPHON NESITEIbHOCTH U MOAAEPIKAaHUsST HEOOXOIUMOro YPOBHS
(u3nIeCcKOi MOATOTOBIEHHOCTH;

OK 9. Mcnionp3oBare HHPOPMALTMOHHBIE TEXHOJIIOTHH B MPO(ECCHOHATIBHON AesITebHOCTH,

OK 10. Tlonb3oBarbcss mpoecCHOHANBPHONH IOKYMEHTAlMed Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX;

OK 11. Hcronp3oBath 3HaHUS 1O (PUHAHCOBOM  IPaMOTHOCTH, IUIAHHUPOBATH
MPEeANPUHUMATENbCKYIO AESITEIbHOCTD B MPodecCHoHabHOM chepe.

B pesynbrare ocBOeHUST AUCHUTILIMHBI O0YYArOITUICS TOJIXKEH 3HATh!

®3HaUYEHNE MaTeMaTHUEeCKON HayKH JJIs peLIeHys 3a1a4, BO3HUKAIOIUX B TEOPUU U IIPAKTUKE;
LIMPOTY U B TO XK€ BpeMs OTPaHUUEHHOCTb IPUMEHEHHS] MAaTEMAaTHYECKUX METOOB K aHaJIu3y U
HCCIIEIOBAHUIO TIPOIIECCOB M SIBJICHUN B IIPUPOJE U OOIIECTBE,

®3HAUEHHE MMPAKTUKU U BOMIPOCOB, BO3HUKAIOIIUX B CAMON MaTeMaTHkKe 11t (JOPMHUPOBAHUS U
Pa3BUTHS MaTeMaTUYECKON HayKU;, UCTOPUIO Pa3BUTHUS MOHSTHS YUCNA, CO3AaHUs
MareMaTu4eckoro aHajn3a, BOSHUKHOBEHMsI U Pa3BUTHUSI T€OMETPUH;

eyYHUBEPCAJIbHBIN XapaKkTep 3aKOHOB JIOTUKM MaTeMaTHUYEeCKUX PACCyXI€HUH, X IPUMEHUMOCTb BO
BCEX O0JIACTSIX YEJIOBEUECKOH EATENbHOCTH,

®BEPOATHOCTHBIN XapakTep Pa3IMUHBIX MPOLIECCOB OKPYKAIOILEro MUPA.

B pesynbrare ocBOSHHS AUCUUTUIMHBI OOYYarOIUICS JODKEH YMETh!

AJITEBPA

®BLINOJHATh apupMeTUIeCKHE EHCTBHUS HAll YUCIAMU, COYETasl YCTHbIE 1 MUChbMEHHbIE
MPUEMbI;, HAXOIUTh NPUOIMXKEHHBIE 3HAYSHUS BEJIMYUH U MOTPELIHOCTH BbIMUCICHUIN
(aOcomroTHAs M OTHOCHUTENbHAS), CPABHUBATDH YHCJIOBBIE BBIPAKEHHUS,

®HAXOAWTD 3HAYCHHSI KOPHS, CTETIEHH, JIOrapu(pma, TPUTOHOMETPUIECKHIX BBIPAXKEHUN HA
OCHOBE ONPENETICHHs, UCTIONb3Ys IPU HEOOXOMUMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA,
MOJIb30BAThCS MTPUOTMIKEHHON OLIEHKOH MPH MPAKTUYECKUX PACUeTax;

®BLINOJIHATH MPE0OPA30BAHUS BEIPAKEHHH, TPUMEHsIT (POPMYJIIBI, CBSI3AaHHBIE CO CBOIICTBAMHU
CTereHeH, JorapugmMoB, TPUTOHOMETPHUECKUX (DYHKIN;

*HCNOJIb30BATH NPHOOPETEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOMH AesITeIbHOCTH U
NMOBCEAHEBHOH KH3HHU:

ISl TIPAKTUUECKUX PAcyeTOB 1O popMysiaM, BKIFOUast (popMyJIbl, ConeprKalue CTEeNneHH,
paauKabl, JorapupMbl 1 TPUTOHOMETpUYECKHe QYHKLUH, UCTIONB3YsI TPU



HGO6XOI[I/IMOCTI/I CIIPaBOYHBIC MATCpUAJIbl U HpOCTefILHPIe BBIYMHMCJIINTCIIBHBIC YCTpOfICTBa.

OYHKIIUU U TPAOUKHU

®BLIUHUCIIATE 3HAYCHNE (PYHKIIUH 10 3aJaHHOMY 3HAYCHUIO apTyMEHTa MPH PA3THIHbIX
cniocodax 3anaHust QyHKINY,

®OMpeneNATh OCHOBHBIE CBOMCTBA YNCIIOBBIX (PYHKIMH, HILTFOCTPUPOBATh UX Ha rpadukax;

eCTPOHTD Ipad KU M3yUEHHBIX (PYHKIMIH, HILTFOCTPUPOBATH 1O rpaduKy CBOMCTBA
3JIEMEHTAPHBIX (PYHKIIHIA,

®1ICTIOJIb30BATh NMOHATHE (DYHKIIMU AJISI OTTMCAHMS U aHAJIM3a 3aBHCUMOCTEH BEJIUYHH,

*HCINOJIb30BATH IPHOOPETEeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOH JeATeJIbHOCTH H
MOBCEIHEBHOM KH3HH:

LISl OITUCAHMS C TIOMOLIBIO (PYHKIIMI Pa3IMYHBIX 3aBUCHMOCTEH, IPEICTABICHUS X
rpadpuuecky, HHTEPIpeTaluu rpaduKoB.

HAYAJIA MATEMATHYECKOT' O AHAJIM3A

®HAXOAWTH POU3BOHBIE JIEMEHTAPHBIX (YHKLNH,

®1ICTIOJIb30BATh IPOM3BOAHYIO JIsl H3YUEHUS] CBONUCTB (PYHKLIMHA U TIOCTPOEHHSI rPpauKOB;

®TIPUMEHSTH TPOU3BOAHYIO ISl IPOBEACHUS MPUOIIKEHHBIX BBIYUCIEHHH, peIIaTh 3a1a4u
MPUKJIAHOTO XapaKTepa Ha HAXOXKACHNE HAMOOIbIIET0 1 HANMEHBINETrO 3HAUEHUS,

®BBLIUHUCIIATE B MPOCTEHINNX CIyYasX IUIOLIATH H 0OBbEMBI C HCIIOJIb30BAHHEM OIPENEIeHHOTO
UHTErpana;

*HCN0JIb30BATH NPHOOPEeTeHHbIE 3HAHUSI H YMEHHSI B IPAKTHYECKOH AeATeJIbHOCTH U
NMOBCEAHEBHOM KH3HHU IS

epeLIeHUS TPUKJIAAHBIX 3a7a4, B TOM YUCJEe COUHAIBHO-3KOHOMUYECKHUX, TEXHUUECKUX H
¢dusnyecknx, Ha HAaNOOJBINNE U HAMMEHBIIINE 3HAYSHHSI, HA HAXOXK/IEHUE CKOPOCTU U
YCKOPEHHS].

YPABHEHHWSA U HEPABEHCTBA

epelIaTh PaLIOHAIbHBIC, TIOKA3aTeNbHbIE, JOrapUPMIUUECKNE, TPUTOHOMETPUIECKHUE
ypPaBHEHMUsI, CBOISIIUECS K JINHEHHBIM U KBQJAPATHBIM, & TAKXKE aHAJIOTUIHbIE
HEPaBEHCTBA M CUCTEMBI,

®1ICTIONIBb30BATh IpapUuecKuil METON PEIICHUs] YPABHEHUH 1 HEPABEHCTB;

e300pakarTh Ha KOOPAMHATHON TUIOCKOCTH PELICHHs YPAaBHEHHI, HEPABEHCTB U CUCTEM C
IBYMsI HEU3BECTHBIMU,

®COCTaBJISITh U PEIIaTh YPABHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEM3BECTHDIC BEIUYMHBI B
TEKCTOBBIX (B TOM YHCJIE TIPUKIIAHBIX) 3a7a49aX.

SHCINOJIb30BATH NPHOOPETeHHbIE 3HAHUS H YMEHHS B PAKTHYECKOMH AesITeJIbHOCTH U
MOBCEIHEBHOM KH3HHU:

ISl TIOCTPOEHHSI U UCCIIEOBAHUS IPOCTEHIINX MATEMAaTHIECKUX MOIEIIEH.

KOMBHUHATOPUKA, CTATHCTHKA U TEOPUSI BEPOSITHOCTEM

eperlIaTh NpocTeiinne KOMOMHATOPHBIE 3314 METOOM Tepedopa, a TaKXkKe ¢
UCTIOJIb30BAaHUEM U3BECTHBIX (hopMyI;

®BBLIUHUCIIATE B MPOCTEHINNX CIydasx BEPOSITHOCTH COOBITUH Ha OCHOBE TOCYETa YUCIIa
HCXOJIOB;

*HCN0JIb30BATH NPHOOPETeHHbIE 3HAHUSI H YMEHHSI B IPAKTHYECKOH AeATeJIbHOCTH U
NMOBCEAHEBHOH KH3HHU:

LISl aHAJIN3a PEANIbHBIX YHUCJIOBBIX JAHHBIX, PEICTABICHHBIX B BUE JHArpaMM, rpaduKkos;

eaHaM3a MHYOPMALTH CTATUCTHYECKOTO XapakTepa.



IT'EOMETPUsA

yMeThb:

®pACIO3HABATh HA YEPTEXkKAX U MOIEJISIX MPOCTPAHCTBEHHbBIE (OPMBI, COOTHOCHTH
TpPEeXMepHbIe OOBEKThI C MX OMUCAHUAMH, H300PAKEHHUAMH,

®OIMUCHIBATH B3AUMHOE PACIIONOKEHHE TPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE,
apaymeHmupo6ams CE0U CyHcOeHUst 00 IMOM PACNONONHCEHU,

®aHAJM3UPOBATD B MPOCTEUIINX CIIy4asx B3aUMHOE PaCMoioKeHHe OObEKTOB B
MPOCTPAHCTBE;

#11300pa’kaTb OCHOBHbIE MHOTOIPAHHUKH M KPYIVIbIE TEJNA, BBIMOIHITh YEPTEKH MO YCIOBUSIM
3amad;

ecmpoums npocmeiiuiie ceveHus Kyoa, npusmst, RUPAMUOLL,

epeliarh IAHUMETPHUUECKUE U MPOCTEHIINE CTePEOMETPHYECKHE 3a/1a4l HAa HAXOXKICHUE
reOMETPUYECKUX BEJIMYHUH (IJIUH, YIJIOB, Tuomanei, o0beMoB),

®1ICTIOJIb30BATh MPH PELICHUH CTEPEOMETPUIECKUX 3a/1a4 TNIAHUMETPHUYECKHe (haKThl 1
METOIbI,

®TIPOBOIUTD I0KA3aTENIbHbIE PACCY)KICHHUS B XOI€ PELICHUs 3a/1a4;

SN CMOJIb30BATH NPHOOPETEHHbIE 3SHAHHA U YMEHHSI B MPAKTHYECKOH JeATeILHOCTH U
MOBCEeIHEBHOM KU3HH:

® J1J1s1 UCCJIeNOBaHUsI (MOIETUPOBAHHSI) HECIOKHBIX MPAKTHYECKUX CUTYaLUil HA OCHOBE
U3y4YEeHHBIX (POPMYJI U CBOMCTB QUTYp;

®BBLIYHCIIEHHSI 00BEMOB U UIOLIA/IEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TeJI MPU PEIISHUN
NPaKTHYECKHX 3a7a4, UCTIONb3Ysl MPU HEOOXOMUMOCTH CIIPABOYHUKH U BHIUUCITUTEIbHbIC
YCTPOMCTBA.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM U CHUILINHBI

2.1. O6bem yueOHOI JUCHUIIUHBI U BUABI Y4eOHOH pabdoThl

Bun yueOHoii padornl Oo0bem yacos
MakcumanbHas yueOHast Harpy3Ka (Bcero) 258
B TOM YHCJIE:
JICKLINA 150
CEMHHAPCKHE 3aHATHUS
KOHCYJNBTAllUA 12
MPAKTUYECKUE 3aHATHSA 84
nabopaTOpHbBIE 3aHATHUS
caMmocTosiTeNbHas paboTta
KypcoBas pabora (IpoeKT)

MPOMEKYTOYHASI ATTECTAIHS (IK3aMEH) 12




2.2Temaru4yeckuii miiaH u coaep:kanue yueOHoi nucuuninnbl Ol 1 Maremaruka: aaredGpa 1 Ha4aJj1a MAaTEMAaTHYECKOTO

aHaJIn3a, rcOMECTpPHUS

Ne | Haumenosanwue pasnenos u | Coneprkanue yaeOHOToO MaTepuaia, Kous- YpoBeHb Jluteparypa
TeM nabopaTopHbIe U MPAKTUIECKUE PaOOTHI, BO YCBOEHUSA
camMocCTosITeNIbHAsL padoTa 00ydaromuxcs 4acoB
1. | Beeaenue. [lousiTHe 0 12 Yul crp.3-41.Amumos II.A. u np.
qHCJIe. Maremaruka:  anrebpa ®W  Hadaia
MaremaTtuka 1 Hay4YHO-TEXHUUECKUI porpecc. MareMaTH4eCKOr0 aHallu3a, TIeOMETPUs.
Temal.l Maremaruka u CoBpeMeHHasl 3IeKTPOHHO-BbIUNCIUTEIbHAS 6 2 Anrebpa W Havalma MaTeMaTHYECKOrO
Hay4HO-TEXHUYECKUI TEXHUKa 1 00JIaCTH €€ IPUMEHEHHUS B HAPOTHOM aHamm3a (0a30BbIi W ymIyONeHHBIN
nporpecc. xo3siicTBe. [IonsiTHE O MaTeMaTHYECKOM yposHH).10—11 xmaccer. — M., 2017.
J1eliCTBUTEIIbHBIE YHCIIA. MOJeIupoBaHuu. POk MaTeMaTuku B MOATOTOBKE VYu. 3. 1..bammaxkos MH.
KomnnekcHble uncna. CHEeLUAINCTOB CPEAHETO 3BeHa (IPUMEHHUTEIBHO Maremaruka:  y4eOHHK Ui CTYA.
K JAHHOHN CHEeNabHOCTH). yupexneHuil cpen. mpod. odpazoBaHUs.
HetricTreutenpHble uncna. JledcTBus Has — M., 2017.
qUCIaMu (cM. cTIHCOK JTUTEpaTyphl)
KommnekcHeie yncna. Anredpandeckast popma
KOMILJIEKCHOTO YHCJIa, IEUCTBUS HaJ YUCTIAMH, 4
IpUMEHEHUE.
Tema 1.2. [TorpemHocTH.
[TpubnuxenHele uncna. AGCOMOTHAS U 2
OTHOCHUTEJIbHAS MOTPELIHOCTH.
IIpaxrryeckast padora 1. JleficTBust Hax 2
YHUCJIaMU.
IIpaxrryeckas padora 2. [lpubniwkénnsie yncna. | 2
IlorpemnocTu.
CamocrosTenbHas pabora cryneHToB. M3ydenne
0a30BbIX TEOPETHUYECKUX BOMPOCOB, OTPabOTKA
3HAHMI, YMEHHUH, HABBIKOB MO TEME.
2. | Kopuu, cTenenu, 22 2 Va3 2,
Jorapudmeol. VYu.l crp.202424
Tema 2.1 Kopuu Kophu HatypanbHON CTENEHU U3 YUCTIA, UX 4
HaTypaJbHOU CTENECHMU. CBOICTBA.
CteneHb C MeNbIM, CreneHb ¢ 1ENbIM, AeHCTBUTEIbHBIM 4




NEeNCTBUTEILHBIM
mokazareneM. CBOHCTBA.

Tema 2.2 Jlorapumsl, ux
CBONCTBA.

nokasareneMm. CBOICTBA.

[onsrtue norapupma. OcCHOBHBIE

JorapupMUUECKUE TOKAECTBA. 4
Tema 2.3. [lokazarenpHble | JlecATHUHBIN U HaTYpaJbHBIN JTorapupM.
u jorapupMuIecKue
YPaBHEHUS. [Ipocreiiine nokasarenbHbIE U
JorapupMUUECKue YPaBHEHUS.
IIpaxrryeckas padora 3. JleficTBust co 2
CTENEHsAMHU.
IIpaxrryeckast padora 4. Jlorapugmsr. 2
Brruucnenue 3Ha4eHUN BbIPAXKEHUN,
COIepPIKAIIUX JIOTAPUPMBIL.
IIpaktryeckas padora 5. Pemenne npocredmmx | 2
MOKA3aTeNbHBIX U JIOrapu(PpMHUUECKUX YPaBHEHHH.
CamocrosiTenbHas pabora cryneHToB. M3yuenne
0a30BbIX TEOPETHUECKUX BOIPOCOB, OTPabOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.
Kophu, crenenn, 22 Yu.3 2,
Jorapudmel. VYu.l crp.202424
Tema 2.1 Kopuu Kophu HaTtypanbHON CTENEHU U3 YUCTIA, UX 4
HaTypaJIbHON CTEMECHU. CBOJCTBA.
CteneHb C MeNbIM, CreneHb ¢ 1IENBIM, AEHCTBUTEIIbHBIM 4
NEUCTBUTEILHBIM nokasareneM. CBolicTBa.
nokaszaresem. CBOICTBa.
Tema 2.2 Jlorapumsl, ux
CBOJNCTBA. [onsrtue norapugma. OCHOBHBIE
Jorapu(MUYECKUE TOKICCTBRA. 4




Tema 2.3. IlokasatenbHble
u jorapupMuIecKue
ypaBHEHUSI.

JlecATUYHBIN U HATYpaJIbHBIN JTorapudM.

[Ipocreiiine nokasarenbHbIE U
JorapupMUUECKue YPaBHEHUS.

IIpaxrryeckas padora 3. JleficTBust co 2
CTENEHsAMH.
[Ipaxrryeckast padora 4. Jlorapugmsri. 2
Brruucnenne 3Ha4eHUN BbIPAXKEHUN,
COIepIKAIUX JIOTAPUPMBL
IIpaktryeckas padora 5. Pemenne npocredmmux | 2
MOKa3aTeNbHBIX U JIOrapu(PMHUUECKUX YPAaBHEHHH.
CamocrosiTenbHas pabora cryneHToB. M3yuenne
0a30BbIX TEOPETHUECKUX BOIPOCOB, OTPabOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.
DyHKIUH, HX CBOICTBA H 18 Yu3m.2,
rpaguxu. VYu.1 cTp.24, 90-96
Tema 3.1. Onpenenenue, Onpenenenne Gpynxiun. OCHOBHBIE CBOWCTBA. 4
OCHOBHBIE CBONCTBA UucioBasi mOCIEA0BATEIBHOCTD KaK (PyHKITHS
byHKINH. HATYPaJIbHOTO apryMeHTa, €€ mpened (
CamocrosiTenbHas padora cryneHToB. [loBTOpHTH
TeMy «ApudmeTrndeckas U reoOMeTpruIecKast
MPOTPECCUIY). 6
Tema 3.2. CtenenHas,
NoKaszarejbHasi, . CreneHHas, okasarenbHas, JorapupMuaeckas
JorapupmMuIeckas (byHKIIUH, X CBOHCTBA, rpaduKu
(byHKLUNH, UX CBOHCTBA.
Tema 3.3. I[IpeoOpazosanne | [Tapamnenbhbrii nepeHoc. IIpeobpasoBanue
rpa¢puKoB. cummetpuu. [loctpoerne rpadukos, 4




cofiep Kalllux MOAYJIb.

IIpaxrryeckast padora 6. CBoiicTBa PyHKLINH
IIpaxrryeckas padora 7. I'paduku GyHKIMHA, NX
npeoOpa3oBaHuUe.

CamoctositenbHast pabota cTyneHToB. M3yuenue
0a30BbIX TEOPETUIECKUX BOMPOCOB, OTPadOTKA
3HAHWI, YMEHUH, HABBIKOB M0 TEME.

[N\

OcHOBBI TPHTOHOMETPHH.

Tewma 4.1. Onpenenenue
TPUTOHOMETPHUYECKUX
(byHKUNH TPOU3BOJIBLHOTO
yria. OCHOBHbBIE
TPUTOHOMETPHUECKHE

b opmynbL

Tema 4.2. I'padpuxu
TPUTOHOMETPHUYECKHX
bynkmmii. Ux
npeoOpasoBaHUe.

OcHoBHbl€ NOHATHSA TpUroHoMeTpuu. OCHOBHBIE
ToxkaecTBa. @opmynsl crioskeHus. @opmysibl
npuseaeHusi. @opmynbl ABOHHOIO apryMEHTa.
IIpeobpazoBaHusi CyMMBI B IPOU3BEACHHE
TPUTOHOMETPUIECKUX (PYyHKUIUH 1 0OpaTHO.

[IpakTudeckas padora Ne 8 Onpenenenue
TPUTOHOMETPUIECKUX (PYyHKIIUI

[Ipaktudeckas pabora Ne9 OcHOBHBIE HOPMYJTBI
TPUTOHOMETPUH, COOTHOLICHHUS U MPUBEICHUS
IIpaxrryeckas padora Ne 10 @opmynbl CyMMB,
Pa3HOCTH, ABOMHBIX YIJIOB

IIpaxtryeckast padora Ne 11.Dopmynsl
MOHM)KEHUS CTENICHH U TIOJIOBUHHOTO apryMEHTa.
IIpaxrryeckast padora Nel2 JlokaszarenabcTsa
bopmyit.

IIpaxrryeckas padora Ne 13. IIpeobpazosanue
TPUTOHOMETPUYECKUX BBIPAKEHHI.

I'paduku TpuroHomerpuueckux QpyHkwid. HMx
npeobpaszoBanue. CikaTue, pacTsoKeHUE

rpaduxoB.

28

2,3

Vu.3 .6,
VYu.l cTp.117-125

VYu.1 cTp.130-161




Tema 4.3. OGparHble
TPUTOHOMETPUUECKHE
byHKUINH.
Tpuronomerpudeckue
ypaBHEHUSI.

IIpaxkrryeckas padora 14. I'padpuku
TPUTOHOMETPUIECKUX (PYHKIIHH.
IIpakrryeckas padoralS. I'paduxu
TPUTOHOMETPUYIECKUX (PYHKLUH, NX
npeoOpa3oBaHuUe.

IlonaTHe apkcHUHyCa, apKKOCHUHYCA, apKTaHI€HCA,
apkkoTaHreHca. @opMyJibl KOpHEH MPOCTEUIINX
TPUTOHOMETPUYECKUX YPABHEHU.

[Ipaktryeckas padora 16. OOparHbIe
TPUTOHOMETPUYECKUE (PYHKIIMH.

IIpakTudeckas padora 17. Pemenue npocteimmx
TPUTOHOMETPUUYECKUX YPaBHEHUI.

CamoctositenbHast paboTa cTyneHToB. M3yuenue
0a30BbIX TEOPETUIECKUX BOMPOCOB, OTPadOTKA
3HAHMI, YMEHUH, HABBIKOB MO TEME.

YpaBHeHus.
HepasenctBa. Cnoco6nb1
HX pelieHHs.

CreneHHble ypaBHEHUs], UPPaLIMOHAIbHbBIE
YpaBHEHUS.

TIokazarenpHbIE YPaBHCHUA U HEPABCHCTRBA.
CriocoObI perieHust.

Jlorapudmudeckre ypaBHEHHUs U HEPABEHCTBA.
CriocoOwl perienust.

TpuroHomerpuyeckye ypaBHEHUs U HEPABEHCTBA.

IIpakrryeckas padora 18. CreneHHble
ypaBHeHus. MppanuoHanbHble ypaBHEHHUS.
IIpaxtryeckast padora 19. [TokasarenbHble
YPaBHEHUsI U HEPABEHCTBA.

IIpakrryeckast padora 20. Jlorapudmmuueckne

16

2,3

Va3 l2




ypaBHEHUS U HEPABEHCTBA.

IIpakrryeckas padora 21. Tpuronomerpuueckue | 2
YPaBHEHUS U HEPABEHCTBA.
CamocrosTenbHas pabora cryneHToB. M3ydenne
0a30BbIX TEOPETUIECKUX BOIPOCOB, OTPadOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.
Koncynsranmu. 6
DK3aMeH 6
2 ceMecTp
YpaBHenus. [ToBTOpEeHNEe OCHOBHBIX CIIOCOOOB pPeIIEHUs 4 2,3 JnaakTu4ecKui Marepual
HepaBenctBa. Crioco0bl ypaBHEHUN U HEPABEHCTB.
HX pPelleHHs. IIpakrryeckas padora 22. Pemenune ypaBHeHUH 1 | 2
HEPABEHCTB.
Kom0unaropuxka. 10 2 VYu.1 cTp.3-20,
Yu.3. .4
OcHoBHble nonsTHs. Pemmenne 3anay Ha 8
pasMelIeHus], TEPECTAHOBKH, COUETAHUS.
bunom Herotona. CroiicTBa OWHOMHATBHBIX
koadpdunmentos. Tpeyronsauk ITackans.
[IpakTudeckas pabora 23. Pemenue 3amnaq 2
KOMOWHATOPUKH.
CamocrosTenbHas pabora cryneHToB. M3ydenne
0a30BbIX TEOPETUIECKUX BOMPOCOB, OTPadOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.
KoopanHats! 1 BeKTOpHI. 16 2 VYu.l cTp.12-24
Tema 8.1. KoopnunarHas Koopnunatel. Koopnunare! cepenuHbl OTpesKa. 2
TJIOCKOCTh. TpéxmepHas JnuHa oTpeska.
CHUCTEMA KOOPAUHAT. IIpakTudeckas pabora 24. Pemnenue 3a1a4 Ha 2

Tema 8.2. BexTopsl Ha

KOOPAUHATHIL.




IJIOCKOCTH U B
NPOCTPAHCTBE.

Tema 8.3. YpaBHEeHUs
JIMHU.

BekTopbl Ha MIOCKOCTU U B IPOCTPAHCTBE.
JerictBus Hax BekTopamMu. [[nuHa BekTopa.
Enunnunbie BexkTopbl. CKaNsipHOE MPOU3BENCHHE
BEKTOPOB. YCJIOBUS KOJUIMHEAPHOCTH U
MEePIEHANKYISIPHOCTU. YTOJI MEKy BEKTOPaMHU.

[Ipaxrryeckast padora 25. Bektopsl.
Koopaunate! Bektopa, nnuHa. JleicTeus Haf
BEKTOPAMH.

IIpaxrryeckas padora 26. CkansipHoe
IIPOU3BEAECHIE BEKTOPOB. YTOJI MEXIY
BEKTOPAMH.

VYpaBHeHUs psiMoi (00IIMIA BUA U C YIIIOBBIM
KO3 PUIHEHTOM).
YpaBHEHHE OKPY>KHOCTH.

IIpakTudeckas pabora 27. YpaBHEHUS JTHHUN.
CamocrosiTenbHas pabora cryneHTos. M3ydenne

0a30BbIX TEOPETUIECKUX BOMPOCOB, OTPadOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.

IIpsiMmble U MI0CKOCTH B
NPOCTPAHCTBE.

Tema 9.1. AKCHOMEI

CTepeOMEeTpPHUH.

Tema 9.2. [TapannenbHOCTh
B MPOCTPAHCTBE.

AKCHOMBI CTEPEOMETPUHU, UX CIEACTBHUSL.

B3anMHO€ pacnonoxeHHue NpsIMbIX B
npoctpaHcTse. [lapamnenbHOCTh NPAMOI U
I0CKOCTH. [lapannenbHOCTh MIOCKOCTEHN.
[TapannenbHOE NPOECKTUPOBAHUE.

IIpakTuyeckas pabora 28. 3agaun Ha aKCHOMBI

20

2,3

C.b Yu.2 m.1,Aranacsn J1.C., bytys3os B.
®., Kamomues. u gap. Maremaruka:
anreOpa W Havala MaTeMaTHYeCKOro
aHaIu3a. I'eomerpus. I'eomerpus

(Oa3oBhIi U yriyOneHHBIH ypoBHH). 10—
11 knaccer. — M., 2017.

Va3 3




Tema 9.3.
IlepneHUKYyIApHOCTD B
MIPOCTPAHCTBE.

CTEPCOMETPHH U HA MAPAJUICIIbHOCTD.

IlepnieHOUKYIAPHOCTL NPSIMOM U MJIOCKOCTH.
Teopema o 3 nepnenaukynsapax. JIByrpanHbie
yribl. [Ipu3Hak nepneHnuKyIspHOCTH
MJI0CKOCTeN. 11nomans mpoexunn nioCcKkou

burypsr.

IIpaxrryeckast padora 29. 3anauu Ha
NEePHEHIUKYIAPHOCTD.

CamoctositenbHast pabora cTyneHToB. M3yuenue
0a30BbIX TEOPETUIECKUX BOMPOCOB, OTpadOTKA
3HAHWI, YMEHUH, HABBIKOB MO TEME.

2,3

10.

Hauana
MATEMATHYCCKOI'0
anaausa. llpousBognas.

Tema 10.1. IIpoussonHas u
muddeperHnnan GyHKIIN.

Tema 10.2. UccnenoBanue

Du3nueCcKuil CMBICI NPOU3BOIHOM.

Onpenenenne nponsBonHoit. Tabmuma
NPOM3BOAHBIX 3JIEMEHTapHbIX PyHKLMi. [IpaBuna
mddepeHunpoBaHus.

I'eomerpuueckuii CMbIC] NIPOU3BOAHOM.
YpaBHEHHE KacaTeIbHOM.

Huddepernunan. @opmyna nyis npuOIMKEHHOTO
BBIUHCJICHHUS].

Bropas npomnsBonHas, €€ GU3NIECKU CMBICI.

[IpakTudeckas padora 30. Juddeperumnponanre
byHKLIHHA.

IIpaxrryeckast padora 31. Pemnenne 3anaq Ha
(bu3NIeCKHiA, TeOMETPUIECKHII CMBICIT
MIPOU3BOIHOM.

YcnoBre MOHOTOHHOCTH (DYHKIMU. YCIOBHS

30
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2,3

VYu.l. cTp.229-251,
Yu3 m.9




(YHKLNH C TOMOIIBIO
MIPOU3BOIHOM.

CYIIECTBOBAHUS SKCTPEMyMA.
Hccnenosanune GpyHKINN C TOMOIIBIO
MIPOU3BOIHOM.

Haubonbinee, HanMeHbInee 3HAYCHUST (PYHKLIUH
Ha OTpe3Ke.

Cxema mccienoBaHust (pyHKIHH.

[Ipakrryeckas padora 32. HccnenoBanne
(YHKIIMHU C TOMOIIBIO TIPOM3BOAHOM.

IIpakTudeckas padora 33. [TocTpoeHue rpadukoB
byHKIMiA

CamoctositenbHast pabota cTyneHToB. M3yuenue
0a30BbIX TEOPETUIECKUX BOMPOCOB, OTpadOTKA
3HAHMI, YMEHUH, HABBIKOB MO TEME.

2,3

I1.

Hurerpaa. Ero
NpuMeHeHHe.

Tema 11.1.
Heonpenenénnsiii
UHTErpa.

Tema 11.2. Onpenenénnniii
UHTErpall, ero
IIpUMEHEHHUE.

ITepBooOpasnas. HeonpenenéHHbIi HHTETpal,
€ro CBOMCTBA.

Tabmuna naTerpupoBanus. Tabnuaaoe
uHTerpuposanue. IIpocreiimue npumepsl ¢
NOACTAHOBKOM.

[Ipaxrryeckast padora 34. UnTerpuposanue
byHKLIUHA.

OnpenenéHHbIN UHTErpal, ero CBONCTBA.
l'eomerpuueckuii, pU3NIECKHUN CMBICI
OIpEene€EHHOr0 UHTErpaa.

IIpaxrryeckast padora 35. 3anauu Ha
BBIUUCJICHHE TIIOMIAnel QUuryp.

[Ipaxrryeckas padora 36. Pusnueckue 3ana4u
Ha MpUMEHEeHHe HHTerpaa.

CamocrosTenbHast pabora crynenTos. Mzydenne
0a30BbIX TEOPETUIECKHUX BOMPOCOB, OTPaboTKa

16

2,3

Yu.l. ¢cTp.297-309,
Yu3. m.10




3HAHWI, YMEHUH, HABBIKOB MO TEME.

12.

MHOrorpaHHHKH H TeJia
BpAILICHHUS.

Tema 12.1.
MHOrorpaHHuKH.

Tema 12.2. Tena Bpamenus

Tema 12.3 . Ilnomanu
MOBEPXHOCTEH U O0BEMBI
reOMETPUIECKUX TEJI.

IIpuzma, Buns! npusm. CedeHusl.
ITapannenenunen, ero BUAbL, CBOUCTBA.
IMupamuna. Buaer nupamun. CBORCTBO ceueHus,
NapauIeJIbHOTO OCHOBAHUIO.

IIpaBuibHBIE MHOTOTPAHHUKH.

IIpaxrryeckast padora 37. 3amauu Ha
MHOT'OI'pPaHHUKH. D1eMeHThI MHOT'OI'PAHHUKOB.

Tena Bpamenus. Llunuuap, KOHyC.
[Tap u cdepa. KacarenpHast miaockocTh k cepe.

[Ipakrryeckas padora 38. 3amaun Ha Tena
BpalL€HUs. DJIEMEHTHI TeJl BPaIleHMUsI.

[Tnomanb NOBEPXHOCTH MHOTOTPAHHHUKOB.
[Tnomanb MOBEPXHOCTH TEJ BPALLEHHUS.
O6BEM MHOTOTPAaHHHUKOB.

OO0béMm Ten BpaleHws.

IIpaxtryeckast padora 39. Berancnenne
MJI0aAe i NOBEPXHOCTEN MHOTOIPAHHHUKOB U TEJ
BpallleHUs].

IIpakrryeckast padora 40. Beraucnenne o0bEMOB
Tl

CamocrosTenbHas pabora cryneHToB. M3ydenne
0a30BbIX TEOPETHUYECKUX BOIPOCOB, OTPabOTKA
3HAHWI, YMEHUH, HABBIKOB M0 TEME.
HsrorosneHne pa3BépTOK reOMETPUIECKUX TeE,
MOJIEJIEH.

Pedepatsl, npezenraumu: « IlpaBunbpHbIe
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2,3

2,3

2,3

2,3

Y4 2. cTp.66-83

Vu.3. 8, 3.1-3,5

VYu. 2. ctp.90-103

Va3 8, 3.4

Yu.2. cTp.108-124,
Yu.3 m.8




MHOTOTPaHHUKWY, «3BE3A4UaThIe
MHOrorpaHHukmny, «IIpasunpHble
MHOT'OIPaHHUKH B IPUPOnE», «Posb NpaBUIBHBIX
MHOT'OIPaHHUKOB B IPEBHErPEYECKON
dunocopun»

2,3

13. | DnemeHTHI TEOPUH 14 VYu.1l. ctp.347-354,
BEPOSITHOCTEH U Yu3. mll
CTATHMCTHKH.

Tema 13.1. DnemeHTbI Crydaiinble BeUIHHBL. BeposSTHOCTE COOBITHS. 6 1,2
TEOPUU BEPOSITHOCTEM. Omneparmu Hax coObITusIMH. TeopeMbl CIIOXKEHUS,

YMHOKEHUSI BEPOSITHOCTEH.

Hcnerranusa beprynnu.

XapakTepUCTUKU CIYYATHON BEJTUYHHBL

IIpaktryeckast padora 41. Pemnenne 3amaq Ha 2 2

3JIEMEHTBI TEOPUU BEPOSITHOCTEH.
Tema 13.2. DnemeHTBI 3a1auu MaTeMaTu4eCcKOl CTaTUCTUKH. 3aKOH 4 1,2 VYu.l. ctp.364- 375,
MaTeMaTU4€eCKON OOJIBIINX YUCEIT. Yu3. m.ll
CTaTUCTHUKH.

[IpakTudeckas pabora 42. Pemnenue 3a1a4 Ha 2 2

3JIEMEHTBI MaTeMAaTUYE€CKON CTAaTUCTUKH.

CamocrosTenbHas pabora cryneHToB. M3ydenne

0a30BbIX TEOPETHUECKUX BOIPOCOB, OTPabOTKA

3HAHWI, YMEHUH, HABBIKOB MO TEME.

KOHCYJIBTaLUH 6

DK3aMeEH 6

Bcero 234




[na XxapakTepuCTUKM YPOBHA OCBOEHMA Y4ebHOro maTepuana UCnosb3yoTca cneaytome 0603HaYeHuns:
1 - 03HaKOMWTEeNbHbIW (Y3HaBaHWe paHee N3YUYeHHbIX 06BEKTOB, CBOWCTB);
2. - PenpofyKTUBHbIN (BbINONHEHWE AeATeNIbHOCTY No 06pasLy, MHCTPYKLUN UK NMOL PYKOBOLCTBOM)

3. - MPoAYKTWBHbI (MNaHWPOBaHKE U CaMOCTOATENIbHOE BbIMONHEHWE AEATENbHOCTM, pelleHne Npo6aeMHbIX 3a4au)



3. YcaoBus peajusanuu padoyeii nporpaMmmsl

3.1. TpeGoBaHusi K MUHUMAJLHOMY MATEPHAJIBHO-TeXHHYECKOMY o0ecredyeHUuI0 00yUueHHsl
M0 AMCLHUILIHHE

Peamm3auuss mporpamMmbl AUCHUIUIMHBL TpeOyeT Hamuuus yuyeOHoro kabuHera: kaOuHeT
«Marematukar.

ObopynoBanne yueOHOro kabuHeTa:

napra yueHudeckas — 15 wr.

CTOJ npenonasaTens — 1 wr.

CTyJibsl yueHHn4eckue — 30 mrT.

CTyJ npenojasaTeis — 1 wr.

mKadbl U1 XpaHEHHsI HATJSITHOCTH — 3 INT.

ceii — 1 mr.

CTE€H]Ibl HACTEHHbIE

MOPTPETHI YUEHbIX- MATEMATUKOB

MOJIE€I T€OMETPUUECKUX Tell.

TexHnueckue cpencraa 0OyUeHus:
IIpoextop, KOMOBIOTEP

DJIeKTPOHHO-OUOHOTEeUHAs CUCTEMA!

JlocTyn aBTOpU3MPOBAHHBIX MOJb30BaTeNeH uepes3 HTepHeT

- OBC «bubmuoTex (norosop r/k «42-160A (6eccpounsrii) ot 28.02.2011)

- OBC «IPRbooks» (morosop Nel1320-14en44 ot 11.08.2014 (Ha 12 xaneHOapHBIX MECSLIEB))

- OBC «OnekrponHas Oubmmoreka TtexHuueckoro «BY3a» (morosop Nel321-14en44 ot
11.08.2014 (Ha 12 xaneHIapHBIX MECSLIEB))

- BJ1 Scopus

JlocTyI ¢ KOMIBIOTEPOB YHUBEPCUTETCKON CETU

- Konnekiusi poccUiiCKUX >KYpPHAJIOB B IOJTHOTEKCTOBOM W 3JiekTpoHHOM Buze, Elibrary.ru
http://Elibrary.ru/projects/subscription/rus_titles open.asp. - Pecypcel m3matenbctBa Springer
http://link.springer.com/ - Xypnanbet American Phisical Society http://journals.aps.org -
XKypuaner Royal Society of Chemistry Journals http://pabs.rsc.org/en/journals - 9bC «Jlaubp»
http://e/lanbook.com/. Joctyn k HekoTtopsiM pasaenam IBC, B coorBeTcTBuu ¢ CornamieHneM o
COTPYIHUYECTBE.


http://Elibrary.ru/projects/subscription/rus_titles_open.asp
http://link.springer.com/
http://journals.aps.org
http://pabs.rsc.org/en/journals
http://e/lanbook.com/

3.2. YueOHo-MeTOAMYeCKOE 0O0ecneueHHe 00yUeHusl 10 JUCHUIIHHE

OcHoBHbIe yueOHbIe H3IAHUS
1. Amumos III.A. u np. Maremaruka: anreOpa U Hadaia MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa 1 Ha4aja MaTeMarn4eckoro aHannsa (6a3oBblii 1 yrryOneHHslii yposan). 10—11
knmaccel. — M., 2017,
2.AranacsiH JI.C., byty3os B. @, Kanomues C.b. u np. Maremaruka: anredpa u Hadana
MareMmaruaeckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblit 1 yrryOnenHslid yposan). 10—11
knmaccel. — M., 2017,
3 bammakos M. .M. Maremaruka: y4eOHUK JUTsI CTYA. yupeskaeHui cpen. npod. odpasosanus. —
M., 2017.
4. bammmakos M .. Maremaruka. COopHuUK 3a1a4 podHUIIbHOM HAMTPABIEHHOCTH: y4e0. mocobue
IUTS CTYI. YUpeskaeHuit cpen. npod. odpazosanus. — M., 2017.

JonoJIHUTeIbHbIE YUeOHbIe H3TaHUSA

1 bammmakoB M. U. MaremaTtuka. 3agaunuk: y4ed. mocobue ajist CTyH. yUpexRaeHui cpea. mpod.
obpazosanus. — M., 2017.
2 bammakos M. .M. MaremaTuka. DNeKTpOHHBIN yued.-MeTOA. KOMIUIEKC IS CTYA. YUPEKACHUN
cpen. nmpod. obpaszosanus. — M., 2017.
3 bammakos M .U. Matemaruka (6a30Bbiii ypoBeHb). 10 kimacc. — M., 2017.
4 bammakos M.M. Maremaruka (6a30Bblii yposens). 11 kmace. — M., 2017.
5 bammakoB M .. AnreOpa u Hadaja aHanu3sa, reomerpusi. 10 kiace. — M., 2017.
6 bammmakoB M. U. Maremartuka (6a30Bbiii ypoBenb). 10 kinace. COopHuk 3anad: yued. mocodue.
—M,, 2017.
7. bammmakoB M.M. Marematuka (6a30Bbiii ypoBenb). 11 kinace. COopHuk 3aaa4: yued. mocodue.
—M,, 2017.
8. Meroanueckue yKasaHus AJisl IPOBEACHHS MTPAKTUYeCKuX padot,  mpemnogasaresns CKM u 3
Kpacnokytckas T.JI.,

HNHuTepHeT-pecypcnl
1.www. fcior. edu. ru (MHpOpMaunOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIBHbBIE MAaTEPHAIIBI).
2. www. school-collection.edu.ru (Enunas koyutekunu nudpoBbIx 00pa30BaTEIbHBIX PECYPCOB)
3 Maremaruka on-line - cipaBoYHbIE MaTEPHUAIIBI JUISI CTYIEHTOB (caiiT www.tdu.ru)
4.Caiit «MareMaTrkay: y4eOHUKH, METOIUYECKHE pa3paboTKy, pedepaTsl, MPe3eHTALIH.
5. Maremaruka B OTKpbITOM KOJutemske http://www.mathematics.ru
6.Caiit unpopmarmonnoit noanepskku EI'D B kommbroTepHol Gopme http://www.ege.ru/
7. Teomerpuueckmii mopran http://www.neivebyru 5 Ilouckoseii cepsep Rambler
http://www.rambler.ru 6 TTouckoBsiii cepsep Yandex http://www.yandex.ru

4. KOHTPOJIb 1 OIIEHKA PE3VYJIBTATOB OCBOEHUA AUCIIUIIJINHBI

KOHTpOJ’Ib u OLICHKA pGSYJ'IbTaTOB OCBOCHUA AUCLIUTITIINHBI OCYU.IGCTBJ'I?IGTC?I
mpernonaBareyieM B MPOLECCe MPOBEACHUS NPAKTUYECKHUX 3aHSTHH U JabopaTopHBIX paldor,
TeCTI/IpOBaHI/Iﬂ, a TAaKJKE BBIITOJIHCHUA O6yLIaIOH_II/IMI/IC$I I/IHI[I/IBI/II[yaJ'IbeIX SaHaHHfI, HpOGKTOB,
HUCCIeTOBaHUIM.
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4.1. ®opmbI 1 MeTOAbI KOHTPOJISI H OLIEHKH Pe3yJbTATOB 00yUueHHs

PesyabTarbl o0yueHust
(ocBOEHHBIE YMEHHSsI, YCBOCHHbIE 3HAHHS)

®DopMBbI 1 METOABI
KOHTPOJISI H OLIeHKH
pe3yJbTaToB 00y4eHHsI

OK 1. Beibupars criocoObl permeHust 3a1a4 npodecCuoHaIbHON
ACATECIIbHOCTHU NPUMCHUTECIBHO K PA3JIMUYHBIM KOHTCKCTAM,

ﬂ)nﬂaﬂ P

OK 2. OcyecTBIATh MOUCK, aHAJIU3 U HHTEPIIPETALIUIO
uH(pOpMALH, HEOOXOIUMOH /ISl BBITTOTHEHHUS 3a/1a4
poheCCHOHANIbHON NTeATENHHOCTH,

ﬂ’H’B’P

OK 3. IlnannpoBars U peasn30BbIBATE COOCTBEHHOE
npoecCHOHAIBPHOE U JINYHOCTHOE Pa3BUTHE,

AILS

OK 4. Pabotath B KOJUIEKTHBE U KOMaH[e, 3PPEKTUBHO
B3aMMOZEHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIIMEHTAMU,

Jin|

OK 5. OcyecTBasTh YCTHYIO U MHCbMEHHYIO KOMMYHHUKALIUIO Ha
roCyAapcTBeHHOM s3bIke Poccuiickoi @enepannu ¢ yueTom
0COOSHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa,

ﬂ)nﬂaﬂ P) K

OK 6 IIposiBNATh rpa1aHCKO-NAaTPUOTHUECKYIO MO3ULIHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE MOBEICHUE HA OCHOBE
TPATULHOHHBIX O0IIEYeIOBEYECKIX [IECHHOCTEH,;

I

OK 7. CogelicTBOBaTh COXPaHEHUIO OKpYKaroOIleH cpebl,
pecypcocOepexxennio, 3ppekTHBHO NeHCTBOBATh B Upe3BbIUAMHBIX
CATYaLUSX,

Jin|

OK 8. Mcnonb3oBars cpencTBa pu3nuecKon KyIbTypbl 1T
COXPaHEHUS U YKPETUJICHUs 30POBbS B IIPOLIECCe
npodeCCHOHANBHON AEATENbHOCTH U MONAEP KaHUS HEOOXOTMMOTO
ypOBHsI HU3HUECKOH MONTOTOBIEHHOCTH,

Jin|

OK 9. Mcnionb3oBars MHGOPMAIIOHHBIE TEXHOJIOTHH B
poeCCHOHANLHON IeSATEIbHOCTH,

AILS

OK 10. ITonp3oBarbcst MpoheCCHOHANTBHON JOKYMEHTALEH Ha
rOCYIaPCTBEHHOM W HHOCTPAHHOM SI3bIKAX;

AILS

OK 11. I[InanupoBars NpearnpruHUMAaTENbCKYIO A€ TENbHOCTD B
npodeccuoHaIbHON cdepe.

AILS

Ymere

V1.

— BBINOJHATH apu(METHUECKUE NEHCTBUS HAll YUCIAMH, COUeTast
YCTHBIEC U TTICbMEHHbBIE PUEMBI,

— HaxXOOUTh MPHUONMKEHHBIE 3HAYCHUST BEIMYMH U MTOTPELTHOCTH
BbIUUCIIEHHH (aOCOMFOTHAS U OTHOCUTEIIbHAS);

— CPaBHHBATH YHCIIOBBIC BBIPAKEHUS

IIp Nel,
AILY, 3

V2.

— HaXOJHTb 3HAYEHUS KOPHsI, CTETIeHH, Jlorapudpma,
TPUTOHOMETPUYECKUX BBIPA’KEHUI Ha OCHOBE ONpPEAEIICHMUS,
UCTIONB3YS IPU HEOOXOIUMOCTH UHCTPYMEHTAJIbHBIE CPENICTBA,

— TOJIb30BATHCS MPUOTMIKEHHOHN OLIEHKON MPU NMPAKTHYECKUX
pacuerax;

— BBINOJHSTH MPeoOpa3OBaHUs BBIPAKEHHA, TPUMEHsIs1 (OPMYJIbI,
CBsI3aHHBIE CO CBOMCTBAMHU CTerneHel, morapudmos,
TPUTOHOMETPHUECKUX (PYHKIIMH

TIpNe 5,6,7,8,9,
LILY, D




V3.

— BBIYUCIATH 3HAYCHHE (PYHKLNH 110 33JaHHOMY 3HAYEHHIO
apryMeHTa IPU Pa3JIMYHbIX CIIOCO0ax 3aaHus PyHKINY,

— ONpEeAENsITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKLNH,
WLTFOCTPUPOBATh X Ha rpadukax;

— CTpouTh rpaduKu U3y4eHHBIX PYHKUNH, HIUTFOCTPUPOBATH 110
rpadpuKy CBOWMCTBA 3J€MEHTAPHBIX (PYHKLIUH,

— HCIIOJIB30BATh MOHATHE QYHKIMH IJIs1 OTIMCAHMS U aHAJIH3a
3aBUCUMOCTEH BEJINYUH

TIp Ne4,5,6,8, KPNe2, [I,
ILY,T,D

V4. ITp Ne16,17,18, 3
— HaXOJHUTb NPOM3BOJHBIC SJIEMEHTAPHBIX (PYHKIUH,
— WCIIOJIBb30BATh IPOU3BONHYIO AUIsl M3y4eHNUsl CBOUCTB yHKLMH 1 | 'y D
MOCTPOEHUS rpaUKoB,
— MPUMEHSTh MPOU3BOAHYIO JISl POBEISHHSI MTPHOIMKEHHBIX
BBIYMCJICHH, pelaTh 3a4a41 NPUKIAJHOIO XapaKkTepa Ha
HAX O)KICHUE HAUOOJIbINEr0 M HAMMEHBLIETO 3HAYCHUS
V5. IIp 18
v

— BBIYUCJIATH B HpOCTefILHPIX Cllydasdax mjomanu u O6’beMbI C
HCIOJIb30BAHHEM OMPENEIEHHOTO
UHTEerpana

VYeé.

— pelaTh palroHAbHBIE, TOKa3aTeNbHbIE, IOrapu(pMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOASILINECS K JIMHEHHBIM U
KBaJPaTHBIM, a TAKXKE aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI,

— HCIOJIb30BaTh rpa)UIeCKUil METON PELICHNs] YPAaBHEHUH U
HEPAaBEHCTB;

— n300pakaTh HA KOOPAWHATHOH IJIOCKOCTH PELICHHUS YPaBHEHUH

— HEPABEHCTB U CUCTEM C IBYMsI HEU3BECTHBIMY,

— COCTaBJISITh U peLIaTh YPABHEHUS U HEPABEHCTBA, CBA3BIBAKOLINE
HEHM3BECTHbIE BEJIMUUHBI B TEKCTOBBIX (B TOM YHUCIIE
NPUKJIATHBIX ) 3a7a9ax

2

TIpNe7,8,9 KPNe2
Y, [, K

Y7.

— pemaTh npocTeiine KOMOMHATOPHBIE 3a1a41 METOAOM
nepebopa, a TaKkke ¢ UCIOIb30BAHUEM U3BECTHBIX (POPMYIT,

— BBIYUCIATH B MPOCTEHIINX CIy4asix BEPOATHOCTU COOBITHIA Ha
OCHOBE NOACYETa YUCJIA UCXOA0B

TIpNe23,24
Y, A.P

V8.

— pacro3HaBaTh HA YepTEXkKax U MOMAENSIX MPOCTPAHCTBEHHbIE
q)OprI; COOTHOCHUTD TPEXMEPHBIE O6”beKTbI C UX OINMHUCAHUAMU,
U300paKeHUSIMU,

— OINKUCBIBATH B3AUMHOEC PACIIOJIOKECHUEC TTPAMbBIX U IJIOCKOCTEH B
NPOCTPAHCTBE, APTYMEHTHPOBATh CBOU CYXKIAEHHSI 00 3TOM
PaCIOJIOKEHHH,

— AHAJM3UPOBATH B HpOCTefIH.IHX CJIy4asx B3aMMHOC

TIp Ne21,22, KPNe6
1,9




pacnosokeHne OObEKTOB B IIPOCTPAHCTBE

Yo.

— n300pakaTb OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE TEIA,
BBITIOJIHATD YEPTEXKU MO YCIOBUSIM 33/1a4,

— CTPOUTH MPOCTEHINNE CEUeHUS KyOa, IPU3MBI,

nUupaMuabl,

— pelnaTh MJIAHUMETPUIECKHE U MPOCTEHIITNE CTEPEOMETPUIECKHE
3a1a4M Ha HaXOXXEHHE F€OMETPHUUECKUX BEJIMYUH (JIMH, YIJIOB,
iomanei, o0beMoB);

— HCIOJIL30BATh IIPU PELIEHUN CTEPEOMETPUIECKUX 3a0a4
l'IJ'IaHI/IMeTpI/ILIeCKI/Ie q)aKTbI U METOOBI,

— MPOBOAUTH OKA3ATENbHBIE PACCYKICHHUS B X0/ PEIIEHHs 3a1a4

TIpNe212,22, KPNe7,8.
M, P

3uarn
3.1. 3HaUeHUe MaTeMaTUYeCKOM HAYKHU JUIS PEIIEeHUs 3a/1ad,
BO3HUKAIOIINX B TEOPUHU U MPAKTHUKE,
BEPOSTHOCTHBIN XapaKTep Pa3IMUHBIX MPOIECCOB OKPYKAOIIETO
MUpa

3.2. WHUPOTY U B TO K€ BPEMs OrpaHUYEHHOCTh IPUMEHEHHUs
MaTeMaTHYeCKUX METONIOB K aHAJIM3Y U HCCIEAOBAHUIO MPOLIECCOB
U SIBIICHUH B IPUPOKie U 00IIeCcTBe

3.3. 3HaueHHE NPAKTUKU U BOIPOCOB, BOZHUKAKIUX B CAMOM
MareMaTuke 111 GOPMHUPOBAHUS U PA3BUTHUSI MATEMaTHIECKON
HAyKH

3.4 . MCTOPUIO PA3BUTHUS MOHSATUS YNCTIA, CO3NAHUS
MaTE€MaTU4YECKOro aHaJan3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPUH

3.5.yHUBEpCaNIbHBIN XapakTep 3aKOHOB JIOTHKH MaTeMaTUI€CKUX
paccykIeHul, UX MPUMEHUMOCTD BO BCEX O0JIACTSIX 4eJIOBEYECKOM
JEATEIbHOCTH

VY, T.

2 2

Y — yCTHBIi1 OTBET,; J — noknan,
VYII - ynpaxxHeHus, 3 —sKk3amMeH, 3-3a4€T(TeMaTHYECKuil)

T — Tectuposanue; P - pacuérHble 3anauu; IT — mpe3enranus; K - konpepenus




