1920

MHUHHUCTEPCTBO HAVKH U BbICILIEI'O OBPA3OBAHUS POCCUMCKOM OENEPALINU
®unnan GpeneparbHOro rocyJapcTBEHHOTO GIOIKETHOrO 00pazoBaTeNLHOrO
YUPEKAECHHUs BBICLIEr0 00pa3oBaHusl
«KybaHCKuii rocy1apcTBeHHBIN YHHBEPCUTET B T. Tuxoperuxe

YTBEPX/IAIO

W.o. mpopexropa o yue6Hoii padore,

2025 .

PaGoyast nporpamMma AMCUHIIHHBI
YA.01 MATEMATUKA

crenuaneHocTh 38.02.01koHOMuKa U GyXranTepckuil yyer
(1o oTpacisim)



Pa6ouas nporpamma yue6Hoi auciuminael ¥Y/[.01 Matematuka pa3paboTraHa
Ha ocHoBe Tpebopanuit ®I'OC cpenHero obuiero odpasoBaHus, NPEAbABIIEMbIX K
CTPYKTypE, COMEPIKAHHMIO U pe3yibTaTaM OCBOEHMS y4eOHOW IUCLHUILTMHBI Y AUl
MaremMaTvka B COOTBETCTBHH ¢ PexoMeHauusMH TO OpraHU3aluH TIOJIy41CHHA
cpesiHero obmiero o6pa3oBaHus B Mpejeiax OCBOEHHs 00pa3oBaTeNbHBIX MPOrpamMM
cpenHero mnpodeCcCHOHANBHOrO o0pa3oBaHHs Ha 0ase OCHOBHOTO o01ero
oOpazoBaHusi ¢ ydeToM TpeOOBaHMH  (emepaqbHOro  roCyI1apCTBEHHOIO
06pa30BaTeNbHOTO CTAaHAApTa 0 CMEUMATBHOCTH CPEeJHEro MpPO(eCcCHOHAIBHOrO
obpazoBanus 38.02.01 DxoHoMHMKa H OyXrajTepcKuil yd4er (mo otpacisam),
YTBEp)KIEHHOro mNpHKazoM MunobpHayku P® or 24 wmoms 2024 r. Ne 437
(3apeructpupoBas B Munucteperse roctuimn 30.07.2024 . Ne 78944)

JucuuniuHa V]1.01 Marematuka

®opma oOyueHus o4Has

VYueOHbIN rox 2025-2026

1 xypc 1,2 cemecTp

Bcero 340 yacos, B TOM YHC]IE:

JIEKIUU 200 yac.

MpaKTUYeCKUe 3aHATUs 116 yac.
MIPOMEXKYTOYHAsA aTTeCTalUs 24 yac.

(dhopMa UTOTOBOTO KOHTPOJIS 1,2 cemecTp — 3K3aMeH
CocrtaBuTenb: MpenojaBaTelb W E.1O. Ilogkon3una

/ g
VYTBepkieHa Ha 3acelaHuu Hpe[é/leTHOI/I (LUMKIIOBOM) KOMHCCHM COLMANIbHO-
IYMaHUTapHBIX JUCLIMIUIAH
npotokon Ne 77 ot «I 9 wmt 20251

[Ipencenarens nmpeaMeTHOM (LIUKIOBOW )KOMUCCHH
COLIMATIbHO-TYMaHUTAPHBIX TUCHUTUIMH KaH.(PUIIOI.HAYK % ~ H.B. ApnayroBa

2wzt 2025 T

PenienseHrt (-b1):

Hupexrop MBOY COILI Ne34
r. Tuxopenka A.B. I'pusp
IIpenonasatens CIIO dunuana
OI'BOY BOKy6I'Y BT. A.B. NmkoBa
Tuxopeuxe 57

noonucey




JINCT
comacoBaHusi pabodeil mporpaMMbl y4eOHON TUCHUIIITHHEL
V]1.01 Marematuka

CrnienuanbHOCTh CPEIHEro MpodecCHOHAIBHOI0 00pa3oBaHMUs:
38.02.01 DxoHOMUKA U OYXraaTepCKuii yueT (110 OTpacisMm)

3amecTuTENb AUPEKTOPa MO y4eOHOoM pabore l// A.B. XapueHko
// «a» o 2025T
3aBenyrolias OubIuoTekol punuana ﬂ : / A.B. Cxnsiposa

«IP wasx  2025T

Nnxenep-nmporpaMMuUcCT
(mporpaMMHO-UH(OPMAIMOHHOE
obecrieueHne 00pa3oBaTeNbHOM MPOrpaMMBbl) /// C.A. MaxeeB
o P wat 20251




COJEPKAHUE

1 ITACITOPT PABOYEM [TPOI'PAMMBI YUEBHOM JIUCLIMIIIIMHDBI ..o 5
1.1 O6MaCTh MPUMEHECHUS TIPOTPAMMDBI «..vveuvveesssresssteeessseeesssesesssesssssesssssssssssssssssessssssssesssessssessssesssseessseesnsns 5
1.2 Mecro y4eOHO# TUCIUTUITHHBI B CTPYKTYPE MPOTrPaMMBbI TIOJITOTOBKH CIIEIIHATIMCTOB CPETHETO 3BCHA....... 5
1.3 lenu u 3agaun yueOHON AUCHUIUIMHBI — TPEOOBAHUS K PE3yIbTATaAM OCBOCHUS JUCIUTUIAHBL........ceeveeee. 5
1.4 TlepeueHb TUIAHUPYEMBIX PE3YJIHTATOB OOYYCHHS MO TUCHUILUIMHE (TIepedeHb (OPMUPYEMBIX 3HAHHIA,
YMEHUN U OTIBITA JIEATEITBHOCTHL) «.vvveeuvvreassreessssesssssessssssssssesssssessssssssssssssnsssssnssssssssssnsssssssssssseesssseessssessssesssnesans 8

2 CTPYKTYPA Y COJJEPKAHUE YUEBHOM JUCIIATITIAAHBL. ........oooveiveeevniiesierieesieeeeseeess e, 11
2.1 O0beM yueOHON NTUCIUTUTMHBI U BUIBI YICOHOM PAOOTBI ..oivvvveiuiiieiiiiesiiieesiiieessbeeessseeessbeesssseessnneesssneesnsness 11
2.2 CTPYKTYPA JUICIIMIIITHEHBL ....vecuveeiereeteessseessesassee s e e ssse e she e s st e sss e ne s sse e e me e s et e b e ns e e sn e e n e e sbe e e sn e e nnnesneennns 11
2.3 TemaTuueckuii IiaH u coaepxkanue yueoOHor TUCHUIUIMHBL Y .01 MaTeMaTHKA ........cccevvvveriiieniiieeninn, 13
2.4 CoJIep KAHUE PA3BACITIOB JIUCIIHTIIIIIHB .......vveeuttieetteessteesstetesseaesssseesssseessseeessseeessseeesaseeeasbeeessbeeeanseeeasbeesnnneas 21

2.4.1 3aHATUS JTICKIIMOHHOTO THITA..1eeetutvreeessssreeeessstnresssasssseesassssessassssesssnsssssssassssessassseessnsseeessnssseesssnsseeesnns 21
2.4.2 TIPAKTHUECKIE BAHITHSL .. e.vveerreessreaseessreesseessseassesasseesmeeasseaasesasseesseeasseeaseeasneenmeeanneeasesanreenneeareennneanneens 24
3.1 OGpa3oBaTeNnbHbIE TEXHOIOTHH MPU MPOBEACHUU JICKIIHI ... veeveeinriesieeiteesieeeieesieesseesseesneesieesneessnesneens 27
3.2 O6pazoBaTeabHBIC TEXHOJIOTUH TPH MPOBEICHUN MPAKTHICCKUX 3AHATHI .....vevveaviiiresiiesieseesieesie e 27

4 YCJIOBUSA PEAJIM3ALINU ITPOT'PAMMBI AUCHUTTIIMHDBI ... 28
4.1 MarepuanbHO-TeXHUYECKass 0aza, HeoOXoaumas JJisi OCYIIECTBICHHUS 00pa30BaTEIBLHOrO Ipoiecca o
B10% 00 605 08 0107 0= (ST RTT TR 28
4.2 TlepeueHb HEOOXOAMMOTO MPOTPAMMHOTO OOCCTICTCHUS ....vvvveeererreeseeesresseesseessessresseesessnesseesnesseesneessesnnenns 28

5 NEPEYEHb OCHOBHOM W JOMNOJIHUTEJLHOW YUYEBHOW JIUTEPATYPBI, HEOBXOJAUMOU

JJISI OCBOEHUS AUICHUIITITIHBL ........ooiiiiiiiiiet ettt sttt sttt a b nnnas 29
5.1 OCHOBHAS JTUTEPATYP@ ... .vveeeuvveeiuteieiuteeessseeaassesasssesaasseeaasseeabseeab e e e 4k e e e 4 b e e e 4a b e e e oa b e e e aa b e e e aab e e e aa b e e e anne e e anb e e e nbreean 29
5.3 TICPHOIIAUCCKIE MBIIAHIIS .....vveeauvreesssreessteeessseeassseeaasseaassseesasseeaasseeaasseeaabeeeanbeeeanbeeeanbe e e anbeeesnbeeennbeeennbeeennneean 29
5.4 Tlepeuenb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «/HTepHEeT», HEOOXOAUMBIX s
Lo 103:1013507 5 G005 (0300700 8) 850 05 CRUUERER T 29

6 METOAUYECKUE YKA3AHUWA U OBYUAROIUXCA 10 OCBOEHUIO JUCHUITIJINMHBL............. 29

7 OHEHOYHBIE CPEACTBA JIJISI KOHTPOJIS YCIIEBAEMOCTH ......oooiiiiiiiiiiiiieeee e 32
7.1 TTacTiopT (DOHAA OIICHOUHBIX CPEICTB . ...uvvureesseessreassreasseesseeasseasseeasseesseeasseessseasseessseanseeasseanseesnnesnseessneanseens 32
7.2 KPUTEPUHM OLEHKU ZHAHTI] .....vviuveeieeisreeieessneessee s essee s esmeessse e s e ssseenme e s neeame e asneenmeeenneenneeanneennn e e neennneanneens 33
7.3 O1leHOYHbIE CPEACTBA JIJISl TPOBEACHUS TEKYIIECH ATTECTALIMM ...vvevveereeeinreeteesseeesseeasseessneaseessnesseessneanseens 34
7.4 OuieHOYHbIE CPEACTBA JUISl POBEACHUS TPOMEKYTOUHOM ATTECTALIMH ...veeuvveereeneesnreesneesnneesnnesneessneaneens 36

7.4.1 IlpuMepHBIE BOMPOCHI JJIsI TPOBEACHUS MPOMEKYTOTHOM ATTECTALIMM .....vvvvienieeanveesieeanreesineenseesnneenns 38

8 HOIIOJIHUTEJIBHOE OBECIIEUEHUE JIUCHUIIIIMHDBL .......oooiiiiiiiceeeee e 40



1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
YA.01 MATEMATHKA

1.1 O6aacTh NPUMEHEHHUS MPOrPaAMMBbI

PabGouass mporpamma yueOHoit mucimmummabl YJ[.01 Maremaruka SBIS€TCS YacThIO MPOTPAMMBI
MOJTOTOBKH CHENUATUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo cnenumansHoctu 38.02.01
DKOHOMUKA M OyXTanTepcKuii ydeT (110 OTpacisim).

1.2 MecTo y4eOHOIi JTUCHUIUIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CHENUATHCTOB CPeIHero
3BeHa

Hucuummuaa YJ[.01 Marematnka OTHOCUTCS K 00111€00pa30BaTeIbHON MOTOTOBKE U BXOJHT B COCTAB
o0s13aTeTbHbIC YYCOHBIX NUCIMIUIMH, U3y4aeMbIX Ha yriyoseHHoM ypoBae Y /(.00

1.3 ey 1 3aga4uM y4eOHOM IMCHUILIMHBI — TPeOOBAHUSA K Pe3yJIbTATAM O0CBOCHHS U CHUILIHHbI

Copepxanue nmporpamMmbl «MaTemaTrkay HalIpaBJIEHO HA JOCTUKEHHUE CIEAYIOLINX LEIeH:

— oOecrnieueHne C(HOPMUPOBAHHOCTH IMPEICTABICHUM O COLMUANbHBIX, KYJIbTYPHBIX M HCTOPUYECKHUX
(akTopax CTaHOBJICHUS] MATEMATUKH;

— obecnieueHne chOPMUPOBAHHOCTH JIOTUIECKOTO, AITOPUTMHYECKOTO M MATEMATUIECKOTO MBIIIIJICHHUS;

— oOecnieueHre c(hOpMUPOBAHHOCTH YMEHUHN NMPUMEHSThH OJYUYEHHbIE 3HAHUS IIPU PELICHUU Pa3IUYHBIX
3azad4;

— of0ecrieueHne CHOPMHPOBAHHOCTH TIPEACTABICHUH O MaTeMaTWKEe KaK YacTH OOIIeYeIoBEYeCKOi
KYJIbTYpbl, YHUBEPCAJIBHOM S3bIKE HAyKH, I1O3BOJISIOLIEM ONMCHIBATH M HM3y4yaTh peajlbHbIE MPOIECCH U
SIBJICHUS.

Pabouas mporpamma ydeOHON auCHUIUTUHBI «MaTeMaTHKa» ONpeAeseT CoAep)KaHHe Y4eOHOro
MaTepuala, IociIe0BaTeIbHOCTh €r0 N3yueHHs, pacupeeaeHue y4eOHbIX YacoB, TEMATUKY pedepaToB, BUIbI
CaMOCTOSITENIbHBIX pabOT, y4YUThIBas CHEUU(PHUKY MpOrpaMMm MOJITOTOBKM KBATM(PHUIMPOBAHHBIX PabOYMX,
CITy’KalllUX U CHELHUAIUCTOB CPEHETO 3BEHa, OCBAaUBAeMOM Mpodeccun WK CeluanbHOCTH.

B pesynbpTaTe ocBoeHHs y4eOHOUM MUCIUIUIMHBI O0YyYarOIINICS JOKEH 3HATh:

— 3HAYEHUE MAaTEMAaTHYECKON HAyKH IS PEIICHHUS 3a/1a4, BOZHUKAIOIIUX B TEOPUU U MIPAKTUKE; IIUPOTY
U B TO K€ BpeMs OTPaHUYEHHOCTb NPUMEHEHHMS] MAaTEMAaTUYECKUX METOAOB K aHAIU3y M HCCIEIOBAHHIO
IIPOLIECCOB U SBJIEHUH B IPUPOJIE U OOIIECTBE;

— 3HaYeHHe MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMON MaTeMaTHKe JUIsl JOPMUPOBAHUS U pa3BUTHS
MaTEMaTUYECKONM HAyKH; HUCTOPUIO Ppa3BUTHs IMOHATHS YHWCIA, CO3JaHUs MaTeMAaTUYECKOIO aHaju3a,
BO3HHUKHOBEHHUS U Pa3BUTHSI T€OMETPHH;

— YHHMBEpPCAJbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTEMAaTHYECKUX PACCYKIEHUH, UX NPUMEHUMOCTH BO
BCeX 00J1aCTAX YeTOBEYECKON eATeIbHOCTH;

— BEpOSITHOCTHBIN XapaKTep pazIUYHbIX [IPOLIECCOB OKPYIKAIOILIEr0 MUpA.

B pesynbpTaTe 0CBOCHHS NTUCIUIUIMHBI O0YYAOIITHICS JOJIKEH YMETh:

— BBINOJHATE apu(METHUECKUE NIEHCTBHS HAJ| YUCIaMH, cOYeTas YCTHbIE M NHCbMEHHBIE IPUEMBI;
HaXOJUTh NMPUOIMKEHHbIE 3HAUEHUS BEIMYMH U MOTPEIIHOCTH BBHIYUCICHUH (aOCOMIOTHAS M OTHOCUTENbHAS);
CpPaBHMBATh YUCIIOBBIE BHIPAKEHUS;

— HaxoJUTh 3HAYEHHUs KOpHS, CTENeHH, Jorapupma, TPUTOHOMETPHUUECKHX BBIPAKEHHH Ha OCHOBE
OTIpe/ieNIEHUs], UCIOJIb3YS MPU HEOOXOIMMOCTH MHCTPYMEHTAaJbHBIE CPECTBA; IMOJIb30BAThCA MPUOIMKEHHON
OLIEHKOW IIPH MTPaKTUYECKHUX PAcUETaX;

— BBINOJIHATH IPEOOPa30BaHMsI BbIpAXKEHUM, MPUMEHSS (OPMYIIbI, CBS3aHHBIE CO CBOWCTBAMHU CTEIEHEH,
Jorapu(MoB, TPUTOHOMETPUUECKUX (PYHKIIMIA;

— HCMOJb30BaTh NMPUOOPETEHHbIC 3HAHUS M YMEHHs B NPAKTHUECKOW NESTENbHOCTH M IOBCETHEBHOM
KHU3HH: I TMPAKTHYECKUX PAcdyeToB IO (hopMmyiaM, BKIOYas (OPMYIbI, COJEp)KAIIUE CTETNCHU, paJnuKabl,
jorapumMsl 1 TPUTOHOMETPHUECKUE (DYHKIUH, UCHOJIb3ysd IPU HEOOXOAMMOCTH CIIPaBOYHbBIE MaTepUallbl U
IIPOCTEUIINE BBIYUCIIUTEIIBHBIC YCTPOMCTBA;

— BBIUUCIIATh 3HAYEHHE (PYHKIMM MO 3aJaHHOMY 3HAUEHHIO apryMeHTa IMpHU pPA3JIMYHBIX crocodax
3amanus QyHKIINH;

— OIpeneNnsITh OCHOBHBIE CBOMCTBA YHCIOBBIX ()YHKIUH, HIUTFOCTPUPOBAThH X HA IrpaduKax;
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— CTpoUTh TpaUKU W3YYECHHBIX (PYHKIHA, UIUTFOCTPUPOBATH MO TpaduKy CBOMCTBA 3JIEMEHTapHBIX
bynxumit;

— HCIIOJIB30BATh MOHATHE (DYHKIIMU JJIsI OTIMCAHUS U aHAIIN3a 3aBUCHMOCTEH BEIMYMH;

— HCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHUS B MPAKTUYCCKOW NIEATEIBHOCTH M TIOBCETHEBHOM
KU3HU: NIl ONMUCAHHS C MOMOINBI0 (DYHKIUH Pa3TUYHBIX 3aBHUCUMOCTEH, TPEJCTABICHUS HX TpapUUeCKH,
HWHTEpIpeTaIyu rpaduKoB;

— HaxOJUTh MPOU3BOIHBIE JICMCHTAPHBIX (YHKIIHIA,

— HCIIOJIB30BaTh MPOU3BOTHYIO JIUISl H3yUEHUSI CBOMCTB (DYHKIIUN U TIOCTPOSHUS TPadUKOB;

— MPUMEHATh TPOM3BOAHYIO IS TPOBEICHUS NPHOIMKCHHBIX BBIUMCICHHMA, peIIaTh 3aaadu
MIPUKJIATHOTO XapaKTepa Ha HAXOKICHHE HanOOIBIIIETr0 U HAMMEHBIIIETO 3HAYCHHUS;

— BBIUMCIATH B NPOCTEUIINX Ciy4asx IUIOMATd W OOBEMBI C MCIOJB30BAHUEM OIPEIACICHHOTO
WHTETpaIa;

— HCIOJIb30BaTh NMPUOOPETCHHBIC 3HAHWUS M YMEHHS B NMPAKTHUYECCKOW NEATEIHOCTH U IOBCEIHEBHOU
KU3HHM JUIS: PEUICHUs TPUKIAAHBIX 3a7a4, B TOM YHCJIEC COIMAIbHO-DKOHOMHYECKHX M (DU3HUYECKUX, Ha
HauOOJIBIINE U HANMCHBIINE 3HAYCHUS, HA HAXOXKJCHUE CKOPOCTH U YCKOPCHHUS;

— pemath paloHajbHbIE, IOKAa3aTeNbHbIE, JIOTapuPMUUYECKHEe, TPUTOHOMETPHUUECKHE YpaBHEHMS,
CBOJSAIIMECS K TMHEHHBIM M KBaJIpaTHBIM, & TAK)KE aHAJJOTUYHBIC HEPABEHCTBA U CUCTEMBI,

— HCIIOJIB30BaTh rpad)MueCcKuii METO] pEIICHHs YPAaBHCHUN U HEPABEHCTB;

— M300pakaTh HAa KOOPAMHATHOHM TUIOCKOCTH PEIICHUs YpPaBHEHWUW, HEPABCHCTB M CHUCTEM C JBYMS
HEU3BECTHBIMU;

— COCTaBIIATh U pelIaTh YPaBHEHHs U HEPABEHCTBA, CBA3BIBAIOIINE HEM3BECTHBIC BETUYUHBI B TEKCTOBBIX
(B TOM 4HCIIe IPUKIAJIHBIX) 3a7a9ax;

— HCIIOJIB30BAaTh MPUOOPETCHHBIC 3HAHWS M YMEHHUS B MPAKTHUYECKOHN JNEATEIHHOCTH W TIOBCEIHEBHOM
KHU3HU: JJI TOCTPOCHUS U UCCIICAOBAHUS MTPOCTEHIIIMX MATEMAaTHICCKUX MOJICTICH;

— pemath TpocTeillre KOMOMHATOPHBIE 33Jauyd METOAOM Iiepebopa, a TakKe C HCIOJIb30BAaHHEM
W3BECTHBIX (popmyIT;

— BBIYHCIATH B IPOCTEHUIINX CIy4YasiX BEPOSITHOCTU COOBITUI HAa OCHOBE MOJICYETa YUCIIA UCXOJIOB;

— HCIIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHUS B MPAKTUYECKOW NEATEIBHOCTH M MOBCEIHEBHOU
KU3HU: JUUIsl aHAJIM3a pealbHBIX YHCIOBBIX JAHHBIX, NMPEACTABICHHBIX B BUJAE IuUarpamm, rpadukoB; aHaIn3a
WH(OPMAIIUN CTATHCTUICCKOTO XapaKTepa;

— pacrmo3HaBaTh Ha 4YepTeXax M MOJENSAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpPEXMEpHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

— OIHUCHIBATh B3aUMHOE PACTIONIOKEHUE MIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, apTYMEHTHPOBATh CBOH
CYXJICHHSI 00 3TOM PaCIOI0KEHUH;

— aHaJM3UPOBAThH B MPOCTEHININX CIydasXx B3aUMHOE PACIONIOKEHHE 0ObEKTOB B IPOCTPAHCTBE;

— M300pakaTh OCHOBHBIE MHOTOTPAHHUKHU M KPYTIIBIE TEJA; BHITIOIHATH YEPTEKHU MO YCIOBUSM 33]1aY;

— CTPOUTH MPOCTEHINNE CeUeHUs KyOa, TPU3MBbI, TUPAMHU/IHI;

— pemiath IUIAHUMETPUYECKHE W TPOCTEHIIME CTEPCOMETPHUSCKHE 3aJadyl Ha HaXOXKICHHE
T€OMETPUUYECKHUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MaeH, 00bEMOB);

— HCIIOJIB30BATh MPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad IIIAHUMETPUIECKUE (PaKThl U METO/IBI;

— TMPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 33/1aY;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOW NEATEITHHOCTH U TOBCETHEBHOM
KU3HU: TSI UCCIIEIOBaHMS (MOJIECIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYallMii Ha OCHOBE H3YYCHHBIX
(dhopMyIT 1 CBOKCTB (UTYP, JIJIS BEIYUCICHHUS 00BEMOB U IIIOMIAICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ TIPH
pElIeHNY TPAKTHYECKUX 3aa4, UCIOIb3YsI MPU HEOOXOAMMOCTH CIPABOYHUKH U BEIYUCIUTENLHBIE YCTPOMCTBA

OcBoeHHe cojepx)aHus YIeOHOH MUCIUIUTMHBI «MaTeMaTHKa» 00eCIeunBaeT JOCTHIKEHUE CTYIACHTAMH
CIIEYIOIIUX Pe3yIbTaTOB:

JHYHOCTHBIX:

— c(hopMHEpOBaHHOCTH TPEACTABICHUH O MaTeMaTHKE KaK YHHBEPCAIbHOM S3bIKE HAYKH, CPEICTBE
MOJICIIUPOBAHUS SBJICHUH U MPOIIECCOB, HIICAX U METO/IaX MAaTEMAaTHKH;

— TOHUMAaHHWE 3HAYUMOCTH MATEMAaTHUKH i HAYYHO-TEXHHYECKOTO Mporpecca, CPOpPMUPOBAHHOCTH
OTHOIICHUS K MaTeMaTUKe KaK K 9acTH OOIIeUYeTIOBEUeCKON KyIbTYpPhI Uepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS
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MaTeMaTHKHU, SBOJIOIMEH MaTeMaTHUECKUX UICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, aITOPUTMUUYECKON KYJIBTYPHI,
KPUTHUYHOCTH MBIIUICHUS HAa YpOBHE, HeoOxomumoMm mjsi Oymaymied mpodeccHoHaNbHON ACSITeNTbHOCTH, IS
MIPOJIOJKEHHS 00pa30BaHUs U CaMOOOpa30BaHUS;

— OBJIaJICHWE MAaTEMAaTUYECKUMH 3HAHUSMU U YMEHUSIMU, HECOOXOIUMBIMU B TTOBCEIHEBHOM >KU3HU, IS
OCBOGHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX MUCIHUIUIUH W JAUCHUIUIMH TPO(HECCHOHATBLHOTO IUKIA, JUIS
nmotydeHust 00pa3oBaHus B 00J1aCTAX, HE TPEOYIONTUX YIITyOJICHHOW MaTeMaTH4eCKON MOATOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUU BCed
KU3HHM; CO3HATEIbHOE OTHOIICHHE K  HEMPEPHIBHOMY OOpa30BaHUIO KaK  YCIOBUIO  YCIEIIHON
po¢eCCHOHAIBPHON 1 0OIIIECTBEHHON JEATEIbHOCTH;

— TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKON M OTBETCTBEHHON ACSITETLHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW paboOTe, COTPYIHHUYECTBY CO CBEPCTHHKaMU B 00pa30BaTENbHOM,
OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeIOBATEILCKOM, POCKTHON U IPYTUX BHJIAX JIEATEIBHOCTH;

— OTHOILIEHHE K MPOPECCHOHANBHON NEATEIBHOCTH KaK BO3MOKHOCTH y4acTHUsl B PEIICHUU JUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHAIBHBIX IPOOIIEM;

MeTanpeIMeTHBbIX:

— YMEHHE CaMOCTOSATENIbHO OIpEAeNATh LEIU JEATEIbHOCTH W COCTaBIATH IUIaHbI JESITEIbHOCTH;
CaMOCTOATENIbHO OCYILECTBIIATb, KOHTPOJUPOBATh U KOPPEKTUPOBATh JEATEIBHOCTb; HCIIONb30BAaTh BCE
BO3MOJKHBIE PECYPCHI JIJIsl JOCTHIXKEHHUS MTOCTABICHHBIX €N U pean3aluy IJIaHOB JIEATeIbHOCTH; BIOUPATh
YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYALUX;

— YMEHHE MPOAYKTHBHO OOIIATHCS W B3aUMOJECUCTBOBATH B IPOILIECCE COBMECTHOW IEATEIBHOCTH,
YUYUTHIBATh MMO3ULIMU APYTUX YIACTHUKOB JESATENbHOCTH, 3P (EKTUBHO pa3peniatb KOH(IUKTHI,

— BIIQJICHWC HAaBBIKAMH TI03HABATEIHHOW, Y4eOHO-HCCIICIOBATEIBCKOW W TIPOSKTHOW JEATEIHHOCTH,
HaBBIKaMU Pa3penieHus MpooIieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHSI
MPAKTUYECKUX 3374, IPUMEHEHHUIO PAa3IMYHBIX METOJ0B ITI03HAHUSI;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIHbHON HH(OPMAIIMOHHO-TIO3HABATEIIHLHOU EATETLHOCTH,
BKJIIOYAsT YMEHUE OPUEHTHUPOBATHCA B PA3IMUYHBIX HMCTOYHUKAX HMHQPOpPMAIUM, KPUTHUYECKH OILIEHHBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIQJICHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararb CBOIO TOYKY 3PEHHS,
HCIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

— BIIAQJICHHE HaBBIKAMHM TIO3HABaTENbHON pedlieKcud Kak OCO3HAHHUS COBEpIIaeMbIX ACUCTBUIA H
MBICIIMTEIIbHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUW, I'PaHULl CBOETO 3HAHUA WM HE3HAHUSA, HOBBIX
MMO3HABATEJIbHBIX 3a7a4 M CPEJICTB JJISl UX TOCTHKCHUS,

— IeJeYCTPEMIIEHHOCTh B TIOUCKAX U MPUHATHH PEUICHHH, cOOOpa3UTEIbHOCTh U UHTYUIIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEICTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATH KPAcOTy U TAPMOHHIO MHPA;

npeAMeTHbIX:

— c(hopMHpOBaHHOCTH TPEIACTABICHUH O MaTeMaTHKE KaK 4YacTH MHUPOBOM KyJIbTYpel M MecTe
MaTeMaTUKd B COBPEMEHHOW NMBWJIM3AIIMH, CIOCO0AX OMUCAaHWSA SBJICHWW peaJbHOTO MHpa Ha
MaTEeMaTUUYEeCKOM SI3bIKE;

— c(OpMHUPOBAHHOCTH MPEJICTABICHUNH O MAaTEMAaTHYECKUX MOHATUSX KaK BOKHEHIINX MaTEeMaTHYECKUX
MOJIENISAX, TMO3BOJISIIOIIMX OIMUCHIBATh W HM3y4aTh Pa3HbIE MPOLIECCHl W SIBICHUS; MOHMMAHHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO MTOCTPOEHUS MATEMAaTUUYECKUX TEOPHUH;

— BIIQJICHHE METOJaMHU JO0Ka3aTelbCTB W AJITOPUTMOB PEIICHUS, YMEHHE HX MPUMEHATb, MPOBOJUTH
JIOKA3aTeNIbHbIE PACCYXKICHHUS B XOJ/I€ PEIICHUS 3a/1a4;

— BIIQJICHUE CTAHJAPTHBIMU MPUEMAaMU PELICHUS PAallMOHAIBHBIX U UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUUM M HEPABEHCTB, HMX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MNPOrpaMM, B TOM YHCIIE JJISI MOWCKA MYTH PEIICHUS W WUIIOCTPAIIMU PEUICHUs] YPABHEHUN U
HEPABEHCTB;

— c(OpMHPOBAHHOCTh TMPEJACTABICHHH OO0 OCHOBHBIX IOHSATHUSAX MATEMAaTHYECKOTO aHah3a M MX
CBOMCTBax, BIAJICHUE YMEHHEM XapaKTEPH30BaTh MOBeACHUE (DYHKIIMI, UCTIOIb30BaHUE TTOJYICHHBIX 3HAHHUMA
JUIS ONMCAHUS Y aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BIJIQJICHHE OCHOBHBIMHU TOHSTHUSMH O TUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MX

7



OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTb YMEHHUS pACIO3HABaTh I€OMETpUYECKHe (UTyphl Ha YepTexax,
MOJIEJIIX U B pEalbHOM MHpE; NPUMEHEHHE H3YyYEHHBIX CBOWCTB INeOMETpHYECKHX (QUryp U (GopMyn i
pelIeHns TEOMETPUUYECKUX 3a7a4 U 3a7au C IPAKTUYECKUM COJEPKAHUEM;

— c(hOpMHUPOBAHHOCTb IPEICTABICHUN O MpOIeccax U SBJICHUAX, UMEIOIIUX BEPOSTHOCTHBIM XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAJIbHOM MHUPE, OCHOBHBIX IOHSTHUSIX JJIEMEHTapHOH TEOpHUH
BEPOSATHOCTEH; YMEHHH HaXOIUTb M OLIEHWBAaThb BEPOATHOCTH HACTYIUIEHHs COOBITUH B mpocTeHInx
IIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAKTEPUCTUKU CIIy4alHbIX BEJIUYHH;

— BJIQJICHUE HAaBBIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PEIICHUM 3a/1a4.
®opMupyeMble KOMIICTCHIIUH

OK 1. IloHuMatp CyIIHOCTh U COIMAJIbHYIO 3HAYMMOCTb CBOEH Oyayieil nmpodeccuu, mposBiIsATh K HEl
YCTOWYHMBBIA MUHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO JAEATEIBHOCTb, BBIOMpATh THIIOBBIE METOJBI U CIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3 (PEKTUBHOCTh U Ka4ECTBO.

OK 3. IlpuHuMarh penieHHss B CTaHJAPTHBIX W HECTAHJAPTHBIX CHUTyalUsX M HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. PabGorarp B KOJJIGKTHBE M KOoMaHIe, 3(PQEeKTHBHO B3aMMOJIEHCTBOBATh C KOJUICTAMH,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 5. Bmagerp wuH(pOpPMAnMOHHOW KYJIBTYpOH, aHaIM3MPOBATh M OICHHUBATH WH(MOPMAIHIO C
MCMOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OK 6. IlposBasaTh rpakJaHCKO-MATPUOTUYECKYIO MMO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE IOBEACHUE
Ha OCHOBE TPaJAULIMOHHBIX 00I€YeTI0BEYECKUX LIEHHOCTEH

OK 7. bpare Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/Abl (MOAYMHEHHBIX), pPEe3yJbTar
BBITIOJTHEHUS 3a/1aHUH.

MaxkcumanbHas yueOHasi Harpy3ka oOyuatomerocs: 340 yacoB, B TOM UHUCIIE:
— o0s3aTenbHas ayquTOpHAas yueOHast Harpy3ka ooyuatomerocs 316 4acos;
— IPOMEXKYTOYHas arTecTanus 24 yaca.

1.4 IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHsl IO NUCHHUILVINHE (MepedYeHb (POPMHUPYEMBIX
3HAHUI, YMEHHMI M ONbITA 1eATEJTbHOCTH)

HaumeHnoBanue B pesynbrate n3yueHus: yaeOHON AUCIUTUIMHBI 00yUYatOUTUeCs TOJDKHBI
TEMBI 3HaTh yYMETh HUMETh MPAKTUYECKUH OIBIT

IAnrebpa 31 - 3HaueHHe Y1 - BEIONHATE apudMeTndecKue 1eiCTBUS HaJl Ol - mpakTHYECKUX PacUeTOB
MaTeMaTHUECKOW HAYKH AJIS [MCIAMH, COUeTast YCTHhIE U MUCbMEHHBIC IPUEMBI; mo hopMymnamM, BKITrOUas
pereHns 3aaad, Y2 - HaxoAUTh NPHUOIMKEHHbIE 3HAUCHUS BEJIMYHH U (bopMyJIbI, cofepIKalue
BO3HHKAIOIIUX B TECOPHU M [OTPEIIHOCTH BBIYHCICHUN (a0COMIOTHAS H CTETIeHH, paIuKaJbl,
MpaKTHUKE; IMAPOTY U B TO K€ [0OTHOCUTEIIbHA); lorapugmsl 1
BpEMsI OTPAHUYEHHOCTh Y3 - cpaBHUBaTh YUCIIOBBIE BHIPAXKEHUS; [TPUTOHOMETPUYECKHE
[PUMEHEHUS Y4 - HaxoanTh 3HAUCHHMS KOPHS, CTENICHH, JIorapudMa,  (DYHKIHMH, UCTIONIB3YS IPH
MaTeMaTHUECKUX METOAOB K [TPUTOHOMETPUUECKUX BBIPAXKEHUI HA OCHOBE [HEOOXOAMMOCTH CIIPaBOYHbIE
AHAIM3Y U MCCIICIOBAHUIO  [OTIPE/EIICHUS, UCIIONb3YS IPH HEOOX0IMMOCTH IMaTepHUabl U MpoCTeHie
MPOIIECCOB U SIBICHUI B MHCTPYMEHTAJIbHBIE CPECTBA; BEIYUCITUTEIEHBIE
MpPUPOJIe U OOIIECTBE; Y5 - monmbp30BaThHCS MPUOIMIKEHHONW OTICHKOW MTPH lycTpoiicTBa.

32 - 3HaYeHHWE MPAKTHKH U [IPAKTUYECKHUX PacyueTax;

BOIIPOCOB, BO3HUKAIOIINX B |Y6 - BEIIONHATE IPE0Opa30BaHNs BEIPAKECHUH, IPUMEHSIS
caMOli MaTeMaTHKe JJis bopmybl, cBsI3aHHBIE CO CBOWCTBAMU CTETICHEH,
(hopMupOBaHKS M Pa3BUTHA  PIOTapH(PMOB, TPHTOHOMETPUIECKHUX (DYHKITHIHA.
MaTeMaTHUECKOW HAYKU;

33 - ucTopuro pa3BUTUSL
MOHSATHS YUCIIa, CO31aHUL
MaTeMaTHYECKOTO aHaIu3a,
BO3HHUKHOBEHHSI U Pa3BUTUS

rCOMETPHH.

(OCHOBBI 31 - 3HaUeHNE Y4 - HaxoaWuTh 3HAYEHUS KOPHS, CTETeHH, Jlorapupma, O] - IpaKTHUECKUX pacieToB

TPUTOHOMETPUH [MaTEeMAaTHIECKOH HAYKH Ul [TPUTOHOMETPUIECKHUX BBHIPAKCHUN Ha OCHOBE mo hopMynam, BKITIOUas
pereHns 3a1ad, OTIpeIeIeH s, NCIOIb3Ys IPU HEOOXOAMMOCTH (bopMyIIBI, comeprKamue
BOZHIKAIOIINX B TECOPHU I [MHCTPYMEHTAJbHEIC CPEICTBA; CTETIeHH, paiuKaJbl,
MPaKTHKE; IUPOTY ¥ B TO XKe |Y5 - MOIH30BATHCS MPUOIMIKEHHON OIIEHKOW NPH imorapudmsl 1
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HaumenoBanue B pesynbrate nzydeHusi yueOHON JUCHUIIIMHBI 00ydaronecs 10KHbBI
TEMBI 3HATh YMETb MMETh MPAKTUYECKUH OMBIT
BpeMsl OTPAHUYEHHOCTh MPaKTUYECKUX pacueTax; [TPUTOHOMETPUYECKHE
MPUMEHEHUS Y6 - BBIONHATH Ipe0Opa30BaHMs BBIPAKEHUHN, IPUMEHSS (DYHKINH, UCTIONB3YS IPH

MaTEMaTHYECKUX METOIOB K
AHAITN3Y W MCCIICIOBAHUIO
[TPOLIECCOB U SIBJICHUH B
MPUPOAE U 0OIIEeCTBE;

32 - 3HAUEHHUE NMPAKTHKH U
BOIIPOCOB, BO3HUKAIOIINX B
CaMOif MaTeMaTHKeE IS
(hopMUpOBaHUS U PAa3BUTHS
MATEeMAaTHUCCKOW HAYKH.

(hopMyIIBI, CBSI3aHHBIE CO CBOWCTBAMHU CTETICHEH,
lorapr(MoB, TPHTOHOMETPUIECKHUX (PYHKITHIA;

Y7 - BEIIUCIATE 3HaUEHNE (QYHKIUU 110 33JaHHOMY
BHAYCHMIO apTyMEHTa MPH PA3INIHBIX CHOCO0aX 3aTaHus
byHKIIIT;

V8 - onpesensiTh OCHOBHBIE CBOMCTBA YHCIIOBBIX
(byHKIIMI, MITIOCTPUPOBATh UX Ha rpaduKax;

Y9 - cTpouts rpadMK N3y4eHHBIX (HYHKIHH,
MJLTIOCTPUPOBATH MO TpaUKy CBOMCTBA 3JIEMEHTapHbIX
(b yHKITHI.

[HE0OXOIUMOCTH CIIPABOYHBIC
IMaTepHalbl U IpocTemye
BEIYUCITATEIIEHBIE
[yCTpOICTBa;

02 - orMcaHus ¢ TOMOIIBIO
(byHKIMH pa3THIHBIX
BaBUCUMOCTEH,
MpeaCcTaBIeHUs UX
rpaduyeckn, HHTEPIPETaLUuH
rpaduKoB.

(DyHKIMH UX

31 - 3HaueHue

Y6 - BBIONHATH NPe0Opa30BaHusl BBIPAKEHHUN, TPUMEHSIS

02 - onrcaHus ¢ TOMOILBIO

CBOMCTBA U MaTeMaTHIECKOW HAYKU s {(hOpMYJIBI, CBI3aHHBIC CO CBOWCTBAMH CTETICHEMH, (byHKIHN pa3IHIHBIX
rpadukn peleHus 3a1a4, ilTorapu(mMoB, TPUTOHOMETPHUIECKHUX (YHKITHH; BaBUCHMOCTEH,
BO3HUKAIOIIUX B TCOPUU U |Y7 - BEIYHUCIIATH 3HAUECHHE (QYHKIUH 110 33JaHHOMY MpeacTaBICHUS HX
MpaKTHKE; IIUPOTY U B TO K€ BHAYCHHIO apryMEHTa IPH PAa3IMYHbIX clloco0ax 3aJaHus [FpaQuIecKu, HHTEPIIPETAH
BpEMS OTPaHNYCHHOCTD (byHKIIH; rpaduKoB.
MPUMEHECHUS V8 - ompenensaTh OCHOBHBIC CBOMCTBA YHCIIOBBIX
MaTeMaTHYECKHX METOJIOB K [(DYHKIUi, HIUTIOCTPUPOBATh UX Ha rpaduKax;
AHAHM3Y U MCCIIEIOBAHUIO  |Y9 - CTPOUTH TpaduKK N3yYSHHBIX (HYHKIHH,
[IPOLIECCOB U sIBJICHUII B MJLTIOCTPUPOBATH MO TpaduKy CBOMCTBA 3IEMEHTapHBIX
MpupoJe U 0OIIeCTBE; (byHKIMIA;
32 - 3HayeHue npakTHkd 1 |Y 10 - ucronb30BaTh NOHATHE (PYHKLIUY ISl OTIMCAHUS U
BOIIPOCOB, BO3HUKAIOIINX B {aHAJIN3a 3aBUCUMOCTEH BEJTMYHH.
cCaMO} MaTeMaTHKe IJIs
(hopMHpOBaHUS U pa3BUTHSA
MaTeMaTHIeCKOH HayKH.
Havaina 31 - 3HaueHue Y6 - BEITIONHATH MPe0Opa30BaHUs BRIPKEHHN, TPUMEHs1|O3 - pelIeHus TPUKIIATHBIX
MaTEeMaTHIECKOT MaTeMaTHIeCKOH HayKH sl (hOPMYJIbI, CBSI3aHHBIE CO CBOWCTBAMU CTETICHEH, BaJad, B TOM 4HCIIe
0 aHaIM3a pereHus 3a1ad, ilTorapn(mMoB, TPUTOHOMETPHUYECKHUX (QYHKITHH; COIMaTbHO-9KOHOMHUYECKHX

BO3HHKAIOIINX B TEOPUU U
MpaKTHUKE; IUPOTY U B TO XK€
BpPEeMsI OTPAaHUYEHHOCTh
MPUMEHEHUS
MaTeMaTHYECKUX METOHOB K
AHATU3Y U HCCIIEI0BAHUIO
[IPOLIECCOB U SIBIICHUI B
MpupoJe 1 00IIecTBe;

32 - 3HaUE€HUE NPAKTUKH U
BOIIPOCOB, BO3HUKAIOIIUX B
CaMO MaTeMaTUKe I
(bopMHpOBaHUS U pa3BUTHS
MaTEMaTUUECKON HAYKH;

33 - ucropuio pa3BUTHUA
MOHATHS YUCIIa, CO3IAHMUI
MaTeMaTHYECKOTO aHAJIN3a,
BO3HIKHOBEHHS U Pa3BUTHUS
rEOMETPHH.

V11 - HaxXOaUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKITHIA;
V12 - ucrionp30BaTh NPOU3BOIHYIO AJIS H3YYECHUS
CBOMCTB (DYHKIMH M IOCTPOEHHUS IPadUKOB;

Y13 - mpuMeHATh IPOU3BOAHYIO JUISL TPOBEACHUS
MPHUOIMKEHHBIX BBIUNCIICHUH, pelIaTh 3a0a4n
MPUKIIAHOTO XapaKTepa Ha HaX0XIeHHE HanOOJIBIIEro 1
HAMMEHBIIIETO 3HAYCHHS;

Y14 - BBIYUCIATH B IPOCTEHILINX CayyasX IJIOWAAN U
00BEMBI C UCITOIB30BAaHUEM OIIPEEIICHHOTO HHTErpaa.

1 hU3NIeCKuX, HA
[HanOOJIBIIINE K HAMMEHBIITHE
BHAYEHUS, HA HAXOXKICHIE
ICKOPOCTH M YCKOPCHUSI.

'YpaBHEHUS U
HEpaBEHCTBA

31 - 3HaueHue
MaTeMaTHIECKOW HAYKH JIIIS
permeHus 3a1a4,
BO3HUKAIOIIUX B TCOPHU U
MPaKTUKE; IUPOTY U B TO XKE
BpEMsI OTPAHUYCHHOCTh
MPUMEHECHUS
MaTEMaTHYECKUX METOIOB K
AHAHM3Y W UCCIICTIOBAHHIO
[POLIECCOB U SIBJICHUH B
MpUpoJIe U OOIIEeCTBE;

32 - 3HAaUYeHWE TPAKTHKU 1
BOIIPOCOB, BO3HUKAIOIIUX B

Y4 - HaxoUTh 3HAYCHHS KOPHS, CTEIICHH, JIorapudma,
TPUTOHOMETPUYCCKUX BEIPAXKECHUIT Ha OCHOBE
OTIpeIeIICHUs, UCTIOIb3Ys IPU HEOOXOIMMOCTH
MHCTPYMEHTAJBHEIC CPEIICTBA;

Y6 - BEITIOJIHATH MPEOOPA30BAHUS BBIPAKCHII, IPUMCHSIS
(hbopMyJIBI, CBSI3aHHBIE CO CBOWCTBAMH CTEIICHEH,
morapuMoB, TPUTOHOMETPUIECKUX (DYHKIINH;

Y8 - onpeensaTh OCHOBHBIE CBOMCTBA YHUCIIOBBIX
(byHKIINH, TUTFOCTPUPOBATh WX Ha TpaduKax;

Y9 - cTpouTth rpaduku N3ydeHHBIX (YHKITHH,
MITIOCTPUPOBATH IO TPa(UKy CBOHCTBA IIEMEHTAPHBIX
byHKIINI;

Y15 - pemiath palnMoHalbHbIe, IOKA3aTENbHbIE,

Ol - npakTHYECKUX PacuyeTOB
o ¢hopMyiam, BKJIIOUAst
(bopMyJIBI, CofeprKaIue
CTEeTIeH!, paJIuKaIbl,
iorapumsl 1
[TPUTOHOMETPUYECKHE
(byHKIIMH, HCTIONB3YsI IPH
[HCOOXOANMOCTH CIIPABOYHBIE
IMaTepuabl U MPOCTEHIIINE
BEIYMCITUTEIIHbIC
[yCTpONCTBA;

(04 - mocTpoeHus u
MCClIeOBAaHUsI IPOCTEUIINX

9




Hanmenosanue
TEMBI

B PE3YILTATC U3YUCHUSL yqe6H0171 JUCHUITIINHBI 06yqafomneca JOJIDKHBI

3HATh

YMEThb

UMCTb HpaKTI/I‘{eCKI/Iﬁ OIIBIT

caMoif MaTeMaTHKe IJIs
(hopMupOBaHHS M Pa3BUTHA
MaTEMaTUUECKON HAYKH;

33 - ucTopuio pa3BUTHUA
MOHSTHUS YUCTA, CO3AAHHA
MaTeMaTHYECKOTO aHAIN3a,
BOSHUKHOBEHHS M PA3BUTHS
reOMETPHH.

iTorapumMu4ecKue, TPUrOHOMETPUIECKUE YPaBHEHHS,
CBOZISILITMECS K TMHEWHBIM 1 KBaJPAaTHBIM, a TAKXKE
AHAJIOTWYHBIC HEPABCHCTBA U CUCTEMBI;

V16 - ncrionp30BaTh rpadUUECKUii METO] peIICHIUS
[YpPAaBHEHUI U HEPABEHCTB;

V17 - m3006paxath Ha KOOPAWHATHOI IIIOCKOCTH
pEIIEHNs YPABHEHUH, HEPABEHCTB U CUCTEM C IBYMS
HEM3BECTHBIMU;

V18 - cocTaBATh M peliaTh ypaBHEHHsI M HEPaBEHCTBA,
CBSI3BIBAIOIIMIE HEU3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B
TOM YHCJIe IPUKJIAJHBIX) 3a1a4ax.

IMaTEMaTUYECKUX MOJENeH

KomOuHaTopuka,
CTaTUCTUKA U
TEOPHS
BEPOSITHOCTEM

31 - 3HaueHue
MaTEeMAaTHUCCKOW HAYKH JIJIS
pereHuns 3a1ad,
BOZHUKAIOIINX B TEOPHU U
MpaKTHUKE; IMMHAPOTY U B TO Ke
BpEMsI OTPAaHUICHHOCTh
MPUMEHECHHUS
MaTeMaTHIECKIX METO/IOB K
AHATIM3Y U HCCIICI0BAHUIO
[IPOLIECCOB U SIBJICHUH B
mpupoJe U 0OIIeCTBE;

32 - 3HaYeHHUe MPAKTUKU U
BOITPOCOB, BO3HUKAIOIIUX B
caMOli MaTeMaTHKe IJis
(hopMUpOBaHUS U Pa3BUTHSA
MaTeMaTHIECKOW HAYKH;

34 - yHuBepCaIbHBIN
XapaKTep 3aKOHOB JIOTHKH
MaTeMaTHIECKUX
[paccyKJIeHU!, ux
MPUMEHNUMOCTH BO BCEX
001aCTSIX YeT0BEUYeCKOit
NesITeIbHOCTH;

35 - BEpOSTHOCTHBII
XapakTep pa3IMYHbIX
MPOIIECCOB OKPYKAOIIETO
MUpa.

Y5 - mosib30BaThCs NPUOIMIKEHHOM OLIEHKOH MpH
MPaKTUYECKUX pacueTax;

V19 - pemats npocTeiiniine KOMOMHATOPHBIC 3a0aul
METOJIOM TTepedopa, a TAKXKE C UCIIOIb30BaHUEM
M3BECTHBIX (HOPMYI;

Y20 - BBIYUCIATE B IPOCTENILINX CIyYasiX BEPOSITHOCTH
COOBITHI HAa OCHOBE TO/ICYETA YHCIIA HCXOJIOB.

(04 - nocTtpoeHus u
MCCIIEI0BAaHUS IPOCTEUIINX
MaTEMAaTHIECKUX MOJENEN
(OS5 - ananu3a peanbHbIX
MVCITOBBIX IAHHBIX,
MpeACTaBICHHBIX B BHJC
ImarpaMm, rpaguKoB;
aHATI3a MH(OPMALIH
CTAaTUCTHUYECKOTO XapaKkTepa

CeomeTpus

31 - 3HaueHue
MaTeMaTHYeCKOW HAYKH ISt
peleHus 3ajaad,
BOHHUKAIOIIUX B TCOPUH U
MPaKTHKE; ITUPOTY U B TO K€
BpeMsi OrpaHHYEHHOCTb
MPUMEHEHHUS
MaTeMaTHYECKHX METO/IOB K
AHAIM3Y U UCCIICI0BAHUIO
[POLIECCOB U SIBJICHUH B
MpupoJie 1 00IIecTBe;

32 - 3HaUeHUE IPAKTUKU U
BOITPOCOB, BO3HUKAIOIINX B
caMOif MaTeMaTHKe IJIs
(bopMHpOBaHUS U pa3BUTHS
MaTeMaTHYeCKOi HayKH;

33 - ucTopuio pa3BUTHUA
MOHATHS YHUCIIA, CO3TaHUS
MaTeMaTHYeCKOrO aHaJIH3a,
BOSHHKHOBEHHUS U Pa3BUTHSA

rCOMETPHH.

Y21 - pacnio3HaBaTh Ha YepTexKax U MOJEIAX
MPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX ONHCAHUIMH, N300PasKCHUSMU;

V22 - onmchIBaTh B3aMMHOE PACIOI0KEHHE TIPSIMBIX 1
[IOCKOCTEH B MPOCTPAHCTBE, ApTyMEHTHPOBATH CBOU
CYXIEHUS 00 TOM PacHOI0KEHUH,

Y23 - aHanm3upoBaTh B MPOCTEHIIINX CITy4YasX B3aUMHOE
pacIoyioxXeHne 00bEKTOB B IPOCTPAHCTBE;

Y24 - m300paxaTs OCHOBHBIE MHOTOTPAaHHHUKH U KPYTJIbIE
TeJ1a; BRITIOJIHITH YEPTEXKH 0 YCIOBUAM 3a/1aY;

V25 - ctponTh npocTeiine cedeHus Kyoa, IIpU3MBL,
TpaMUIbI;

Y26 - pemats nIaHUMETpUYECKHE U IPOCTEUIINE
CTEpPEOMETPUUECKUE 3a1a4H Ha HAX0XKJICHHUE
reOMETPUUYECKHUX BEJIMUNH (JUTHH, YTJIOB, TUIOMIAAEH,
00BEMOB);

Y27 - mcrionp30BaTh MPH PEIICHUH CTEPEOMETPHIESCKIX
Bagad INIaHUMETpHIecKue (PaKThl U METOIBI;

Y28 - mpoBOIUTH TOKa3aTeNbHBIE PACCYXKIECHUS B XOJIE
peIIeHNs 3a/1a4.

06 - uccnenoBanus
(MozemipoBaHuUs)
[HECITO’KHBIX MPAKTHICCKIX
CUTYyAaIIHif Ha OCHOBE
M3y9eHHBIX HOPMYI U
cBOMCTB uryp, 1
BEIYHCIIEHNS] 00BEMOB 1
MITo11a/1eH MOBEpXHOCTEHN
MPOCTPAHCTBEHHBIX TEN MPHU
[pEIICHUH TPAKTHYECKUX
Bazad, UCIIONb3Ysl IPH
[HEOOXOJUMOCTHU
ICIIPABOYHUKY U
BEIYMCITUTEIbHBIE
[ycTpoiicTBa
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0bem yueOHOM AMCUMILVINHBI M BUIbI Y4eOHOH padoThl

Bup yueOHoii paboTbl Oobvem uacos
1 cemectp 2 ceMecTp Bcero

MaxkcuMmaJjibHasi ydeOHast Harpy3Ka (Bcero) 100 240 340
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 88 228 234
B TOM YHCIIE:

3aHATHSA JIEKIIMOHHOT'O THUIIA 56 144 202

IIPAKTUYECKUE 3aHITHS 64 52 116

1a00paTOpHbIE 3aHATUS
CamocrosiTeJibHas pa6oTa o0yuyawierocs (Bcero) 0 0 0
B TOM YHCIIE:
CaMOCTOsTeNIbHAs BHEAyIMTOpHas paboTa B BUJIE JOMALTHUX
NPaKTUYECKHUX 3a/IaHUH, NHANBUIYAIbHBIX 33/1aHUM,
CaMOCTOSITENILHOTO OA00Pa U U3yUEeHHUS JOIOTHUTEIBHOTO
TEOPETUYECKOTO MaTepuasa

MIPOMEXKYTOUHAsl aTTECTAIIUS 12 12 24
Hmoeosas ammecmayus 6 popme 1 cemecmp — IK3ameHa,
2 cemecmp - IK3AMEHA

2.2 CTpyKTYypa AMCUMILINHBI
HaumenoBaHue pa3jiejioB U TeM Bcero KosinyecTBO ayANTOPHBIX YaCOB
Teoperuyeckoe IIpakTHYeckue
o0yueHnue 3aHATHS

BBenenue 2 2
Pasznen 1. Auredpa 24 12 12
Tema 1.1. PazButue noustus o uncie 4 2 2
Tema 1.2. KopHu, crenenu u jorapupmel 20 10 10
Pa3nes 2. OCHOBBI TPHTOHOMETPHH 34 24 10
Tewma 2.1. OCHOBHBIE OHATHUS TPUTOHOMETPUH 8 6 2
Tema 2.2. OCHOBHBIE TPUTOHOMETPUYECKHE 8 6 5
TOXKIECTBA
Tema 2.3. IIpeoOpa3oBanus npocreimmx 8 5 2
TPUTOHOMETPHUYECKUX BBIPAKECHHUH
Tema 2.4. OCHOBHBIE TPUTOHOMETPUUECKHE 10 6 4
TOXKIECTBA
Pa3nes 3. @yHKIHMH UX CBOMCTBA M rpauKH 28 18 10
Tema 3.1. CrenenHast QyHKIMS 8 4 4
Tewma 3.2. [lokazarenbHast GyHKITUS 6 4 2
Tema 3.3. Jlorapudmudeckast QyHKIHS 4 2 2
Tema 3.4. Tpuronomerpudeckue QyHKINU 10 8 2
Pa3nes 4. Havasa maTeMaTH4eCKOI0 aHAJIM3A 60 40 20
Tema 4.1. IlocnenoBarenbHOCTH. 14 10 4
Tema 4.2. IIponsBogHas U €€ TeOMETPUUYECKUI 16 10 6
CMBICIT
Tema 4.3. [IpumeHeHue NPOU3BOAHOM K 14 10 4
UCCIICIOBAaHUIO (DYHKITHH
Tewma 4.4. IlepBooOpa3Has u HHTErpa 16 10 6
Pa3nen 5. YpaBHeHuUsI H HEPaBEHCTBa 16 8 8
Tema 5.1. YpaBHeHUS U CUCTEMBI YpaBHEHU 8 4 4
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Tewma 5.2. HepaBencTtna 8 4 4
Paznea 6. KOMﬁHHaT?pHKa, CTATHCTHKA U 28 20 8
Teopusi BEpPOSITHOCTeN

Tema 6.1. DnemMeHTHl KOMOMHATOPUKH 14 10 4
Tema 6.2. :‘)J'ICM?HTBI TEOPUHU BEPOSITHOCTEN U 14 10 4
MaTEeMATHYECKON CTaTUCTUKU

Pa3znen 7. I'eomeTpusi 124 76 48
Tema 7.1. IlpsiMble ¥ IIJIOCKOCTU B IPOCTPAHCTBE 24 14 10
Tema 7.2. MHOTOTpaHHUKHU 34 20 14
Tewma 7.3. KoopauHaThl B BEKTOPHI 28 16 12
Tewma 7.4. Tena u nOBEpXHOCTH BpalCHUs 22 16 6
Tema 7.5. O0ObembI TeN 16 10 6
[IpomexyTouHas aTTecTanus 24

Bcero mo aucuuniinae 340 200 116
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2.3 TemaTn4yeckuii IVIaH U cofepkaHue ydeOHoil nucuumianesl Y/1.01 MaTtemaTuka

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue padoTbl M CAMOCTOSITeIbHbIE Pa0OThI O0bem YpoBensn
pa3/ieJioB M TeM oldyyawmmxcst 4acoB YCBOCHHUS
BBenenue Coaep:xanue yueOHOT0 MaTepHaJia 2
Jlekuuu 2 1
1 | Marematuka B pa3nuuHbIX chepax. Llenu u 3a1aun n3ydeHus: MaTeMaTUKU IPU OCBOCHUU
crnenuainpuocreil CIIO
PA3JEJI 1. AJITEBPA 24
Tema 1.1. Copnepxxanue yueOHOIro MaTepuasa 4
Pa3BuTHE OHSITHSI O Jlexuuu 2 1,2
yHciae 1 \ Uucnosble MHOKecTBa [ puOIKeHHbIE BHIYUCICHUS.
IlpakTHYeckne 3aHATHA 2
1 ‘ ApudmeTrnueckue NeiCTBUS HaJl YMCIaMU
Tema 1.2. Coaep:xanue yueOHOT0 MaTepHaJia 20
KopHu, cTenenu u Jlekuuu 10 1,2
Jorapugmbi 1 | KopHu HaTypajibHOM cTElEeHU U3 YKciaa U UX cBolicTBa. CTENEHH C palliOHAIbHBIMU IIOKA3aTENIAMU,
UX CBOWCTBA
2 | Ctenenu ¢ IeiiCTBUTENFHBIME MOKa3zaTessiMi. CBOWCTBA CTETNICHH C JICHCTBUTENBHBIM MTOKa3aTeIeM
3 | OcHoBHOE JIorapu(Mu4eckoe TOxJIecTBO. JlecaTHUHbIe U HAaTypaJIbHbIE JOrapH(pMbl
4 | IlpaBuia geiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBaHHIO
5 | IlpeobpazoBaHue BbIpaKeHUI
IIpakTHYecKue 3aHATHS 10
1 | Beiuucnenue u cpaBHeHUE KOpHEH. BhinoaHeHne pacyeToB ¢ pajuKalaMu
2 | Pemenue uppanvoHagbHbIX ypaBHEeHUH. JIeHCTBHS CO CTENEHSIMU C PallMOHAIBHBIMH MTOKa3aTeNIsIMU
3 | [IpeobpazoBaHus BEIpAKEHUH, COACPKAIINX CTCIICHU. PelIeHne moKa3aTeIbHBIX YPaBHCHUN
4 | JlelictBus c orapudmMamMu
5 | Beiuucnenue u cpaBHeHue jorapudmos. Pemenre norapupMuyeckux ypaBHEeHUN
PA3JIEJ 2. OCHOBbBI TPUTOHOMETPUH 34
Tema 2.1. Copepxanue y4eOHOIo MaTepuaJa 8
OcHoOBHbBIE IOHATHS Jexuun 6 1,2
TPUTOHOMETPUH 1 | Paguannas mepa yria. BpamarenbHoe IBUXKEHHE.
2 | CUHYyC ¥ KOCHHYC YHCIa
3 | TanreHc u KOTaHreHC yucia
IIpakTHYecKHe 3aHATHS 2
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1 ‘ PanranubIii MeTOT M3MEPEHHS YIJIOB BpalllEHUs M CBS3b C IPagyCHON MEpoit

Tema 2.2. Copnepxxanue yueOHOro MaTepuasa 8
OcHOBHbBIE Jleknun 6 1,2
TPUTOHOMETPHUYeCKHe 1 | ®opmynsl npUBEIEHUS.
TOKIECTBA 2 | ®opMyIIbl CIOXKEHHUS.
3 | ®opmynsl yaBoenus. DopMyibl HOJOBUHHOTO yriia
IIpakTHYecKue 3aHATHS 2
1 | OcHOBHBIE TPHTOHOMETPHUECKHE TOXKIECTBA, (POPMYIIBI CIIOKEHHS, YIBOCHHUS
Tema 2.3. Coaepxxanue yueOHOIro MaTepuasa 8
IIpeoOpa3oBanusn Jleknuun 6 1,2
NPOCTEHIIHX 1 | IlpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKHUX (DYHKIMI B IPOU3BEJCHUE
TPUTOHOMETPHYECKUX 2 | IlpeoOpa3zoBaHue MpPOU3BENEHUS] TPUTOHOMETPUUYECKHX QYHKLUUN B CyMMY
BbIpasKeHHU 3 | BelpaskeHune TpUroHOMeTpHYeCcKNX (PYHKIUH Yepe3 TAaHTE€HC IMOJIOBUHHOTO apTyMEHTa
IIpakTHYecKkue 3aHATHS 2
1 | Cymma u npou3Be/icHHE TPUTOHOMETPUYECKUX (DYHKIHIL
Tema 2.4. Coaep:xanue yueOHOT0 MaTepHaJia 10
OcHOBHbBIE Jlekuun 6 1,2
TPUTOHOMETPHYECKHE 1 | Ob6paTHbIE TPUTOHOMETPUYECKHE PYHKIIMH. APKCUHYC, apDKKOCHHYC, ApKTAHT'€HC
TOXxACCTBA 2 | IIpocreiiiine TpPUrOHOMETPUUYECKUE YPABHEHHUS
3 | Ilpocreiimine TPUrOHOMETPUUECKHE HEPABEHCTBA
IIpakTHyecKkue 3aHATHS 4
1 | O6paTHbIe TPUTOHOMETPHUECKUE (PYHKIIMH: apKCHUHYC, aDKKOCHHYC, apKTAHT'€HC
2 | Pemenne TpUTOHOMETPUYECKHUX YPaBHEHHUI W HEPABEHCTB
PA3JIEJI 3. ®YHKIIMU UX CBOMCTBA U TPA®UKHA 28
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 8
Crenennas pyHknus Jleknumn 4 1,2
1 | Honsrue ¢pynkuuu. CoiictBa pyHkimii. OOpatHble GyHKINN
2 | CrenenHast pyHKIMS, €€ CBOMCTBA U Tpaduk
IIpakTHYecKHe 3aHATHS 4
1 | Onpenenenue ¢pyukumii. [loctpoenne u urenue rpagukos pynkuuid. Mccnenopanne pyHkinum
2 | Pemenue ynpaxHeHUH Ha CTENEHHYIO (DYHKITNIO
Tema 3.2. Conep:xaHnue yueOHOIro MaTepuaJia 6
IMoka3zatenbHas pyHkuus | Jexkuuu 4 1,2

1 | HokasarensHas GyHKIHs, ee rpadux
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2 ‘ CBoiicTBa OKA3aTeIbHON (QYHKIIUH

IIpakTHYecKue 3aHATHS 2

1 | Hoka3aTenbHble ypaBHEHHS U HEPABEHCTBA
Tema 3.3. Coaepxxanue yueOHOIro MaTepuasa 4
Jlorapudmuueckasn Jleknuu 2 1,2
(VBTN 1 ‘ Jlorapudmuueckas QyHKIUS , €e CBOMCTBA U rpaduk

IIpakTHYecKue 3aHATHS 2

1 | JlorapugmuuecKkie ypaBHeHHs ¥ HEPABEHCTBA
Tema 3.4. Coaep:xanue yueOHOTo MaTepHaJia 10
Tpuronomerpuveckue Jleknuun 8 1,2
bynxun 1 | Tpuronomerpuyeckune QyHKIMH, UX CBOWCTBA U rpaduku. CHHYC

2 | Tpuronomerpuueckue GpyHKIMH, UX cBoiicTBa U rpaduku. Kocunyc

3 | Tpuronomerpuueckue QyHKIUMH, UX CBOIcTBA U rpaduku. TanreHc

4 | Tpuronomerpuueckue QyHKIIUH, UX cBoWcTBa U rpaduku. KoranreHnc

IlpakTHYeckne 3aHATHSA 2

1 \ Tpuronomerpudeckne 1 00paTHbIE TPUTOHOMETpUYECKHE (YHKIIMU, HX CBOMCTBA U TpaduKH
PA3JEJ 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 60
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 14
ITociiemoBaTe ILHOCTH. Jlekuuu 10 1,2

1 | [HocnenoBaTeabHOCTH

2 | CiocoOblI 3aaHUsA U CBOMCTBA YMCIIOBBIX IOCIIEN0BATEIBHOCTEN

3 | CymMupoBaHHe Nocie10BaTeIbHOCTEeN

4 | BeckoHeyHO yObIBaroIiasi reOMETpUUECcKasl MPorpeccus

5 | CymMma O6eckoHEeYHO yOBIBAIOIIEH reOMETPHUECKO porpeccuu

IIpakTHyecKkue 3aHATHS 4

1 | YucnoBas nociie0BaTebHOCTh, CIIOCOOBI €€ 3aaHNsl, BBIYMCICHUS YWICHOB MOCJIE0BATEIbHOCTH

2 | Ilpenen nocnenoBareabHOCTH. beckoHEUHO yOBIBaIoIIasi reOMeTpHUUECcKasi IPOrpeccust
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia 16
IIpousBoanas u ee Jlekuuu 10 2,3

reoMeTpHMYeCKHUH CMBbICJI [TonsiTvie 0 MPoU3BOAHON PYHKIIMH

["'eomeTpuyeckii 1 GU3NYECKUN CMBICT TPOU3BOTHON

YpaBHeHHe KacaTeabHOM K rpaduky QyHKINUN

IIpon3BOIHBIE CYMMBI, pa3HOCTH, IPOU3BE/ICHHUS], YACTHBIE.

Ol WINEF

[Tpon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKUIUI
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IIpakTHYecKkHe 3aHATHA 6
1 | Ilpou3BogHas: MEXaHUYECKUI U T€OMETPUUECKHUI CMBICI MPOU3BOAHON. YpaBHEHUE KacaTelbHOU B
o01em Bue

2 | IlpaBuna u popmynsl auddepeHnrpoBanusi, TAOIUIA MPOU3BOIHBIX JIEMEHTAPHBIX QYHKIUH

3 | Pemenue ynpaxxHeHH Ha HAXOXKACHUE TPOU3BOTHBIX (QYHKITHIA
Tema 4.3. Coaepxxanue yueOHOIro MaTepuasa 14
IIpumeHenue Jlekuuu 10 1,23
NPOU3BOIHOM K 1 | IlpuMeHeHue Npon3BOAHOMN K UCCIEIOBAHUIO PYHKIIUN
ucciaenoBaHuio QyHkuun | 2 | [lpuMeHeHne IPOM3BOAHON K HOCTPOEHHIO IpadMKOB

3 | Bropas npousBonHas

4 | T'eomeTpuyuecKuii CMBICI BTOPOW MPOU3BOTHOM

5 | ®u3nyeckuii CMBICT BTOPOU MPOU3BOTHON

IIpakTHyecKue 3aHATHS 4

1 | Haxoxxnenue HanOOJIbIIero, HAMMEHBIIET0 3HAYeHUS U DKCTPEeMaJIbHbIX 3HaUeHUN QYHKITUN

2 | UccnenoBanne GyHKIMU C TOMOIIBIO POU3BOIHOM
Tema 4.4. Coaep:xanue yueOHOTro MaTepHaJia 16
IlepBooGpazHasi u Jlekuuu 10 1,2
HHTErpaj 1 | [TepBooOpaznas

2 | NHrerpan

3 | ITnomanp KPUBOIMHEWHOMN TpaneIim

4 | ®opmyna Herorona-Jleitbuuia

5 | Ilpumepsl npUMeHEeHHs HHTErpaia B (U3MKE U T€OMETPUHU

IIpakTHyecKue 3aHATHS 6

1 | UnTerpan u nepBooOpa3Hasl.

2 | Teopema Hrrorona-JleiiOHnma.

3 | IlpumeHeHune HHTEerpaia K BBIYMCICHHUIO (PU3MYECKUX BEJIMYMH U MJIOUIAIEH.
PA3JEJI 5. YPABHEHUSA U HEPABEHCTBA 17
Tema 5.1. Conep:xanue yueOHOTro MaTepuaJia 8
YpaBHeHUsI U CHCTEMBI Jlekuuu 4 1,2
ypaBHeHMii 1 | PanmonanpHbIe, UppaiMOHATBLHBIE YpaBHEHUS B cUCTeMbl. OCHOBHBIC TIPUEMBI HIX PEIICHUS

2 | IlokazaTtenbHble M1 TPUTOHOMETPHUECKUE YpaBHEHHsI U ccTeMbl. OCHOBHBIE IPHEMbI X PEIICHUs

IIpakTnyeckue 3aHATHS 4

1

Kopuu ypaBnenuii. PaBHocunbHOCTh ypaBHeHUil. [IpeoOpa3oBanue ypaBHeHU. OCHOBHBIE IPUEMBI
penIeHus] ypaBHEHU.
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2 ‘ Pemienue cucrem ypaBHEHHI.

Tema 5.2. Copnepxxanue yueOHOro MaTepuasa 8
HepagencrBa Jlexuun 4 1,2
1 | HepaBeHncTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS
2 | Meron unrepBanioB. M300paxxeHne Ha KOOPJUHATHON MJIOCKOCTH MHOXECTBA PEIIEHUH ypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM
IIpakTHYecKkHe 3aHATHA 4
1 | PeneHue HepaBeHCTB
2 | Mcnonp3oBaHue CBOWCTB ¥ rpauKOB (QYHKIUH IS pelIeHNUs ypPaBHEHUH 1 HEPABEHCTB
PA3JIEJL 6. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEM 28
Tema 6.1. Coaep:xanue yueOHOT0 MaTepHaJia 14
J1IeMeHTBI Jlekuun 10 1,2
KOMOMHATOPUKH 1 | OcHOBHBIC MOHATHSI KOMOMHATOPUKHU. Pemenne 3agay Ha nepebop BapHaHTOB
2 | 3ajayM Ha MOACYET YMCiIa pa3sMeLeHUH
3 | 3agaum Ha NOJCYET YMCIIa IEePECTaHOBOK
4 | 3ajaun Ha MOJICYET YUCIIa COUETAaHUN
5 | bunom Herorona. Tpeyronbuuk [lackans
IIpakTHyecKkue 3aHATHS 4
1 | Pemenne koMOMHATOPHBIX 337124
2 | buaom Herorona u tpeyronpauk [lackans. [puknanasie 3agaun
Tema 6.2. Conep:xanue yueOHOTro MaTepuaJia 14
DJIeMeHThI TeOPUM Jlekuuu 10 1,2
BEPOATHOCTEH U 1 | CoObITHE, BEpPOATHOCTH COOBITHS
MaTeMaTHYeCKOM 2 | CiojxeHue U YMHOXKEHHE BEPOSITHOCTEH
CTAaTHCTUKH 3 | IlpencraBnenue naHHBIX (TaOJIUIBI, TUATPAMMBI, TpadUKN)
4 | I'eHepasibHasi COBOKYITHOCTB, BBIOOPKA, Cpe/iHee apudMeTHIecKoe, MeIuaHa
5 | IlonsTue o 3a1ayax MaTeMaTHUYECKON CTATUCTUKH
IIpakTnyeckue 3aHsATHS 4
1 | Beiuucnenue BepostHocTei. [Ipukinanneie 3anaun
2 | IlpencraBiieHne YNCIOBBIX JaHHBIX. [IpUKIiTaHbIe 3a1a9n
PA3JIEJ 7. TEOMETPUSA 124
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 24
IIpsiMbIe M ILIOCKOCTH B Jlexuun 14 1,2
MPOCTPAHCTBE 1 \ B3aumHoe pacnonoxeHue IByX MpsIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE
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[TapannenbHOCTh NPAMON U TI0CKOCTH. [lapanienbHOCTh MITOCKOCTE

YroJs1 Mexay NpsIMOM U IUIOCKOCThIO. [leprneHauKymnsap u HakJIOHHas

[leprieH IUKyYIAPHOCTD JBYX IJIOCKOCTEMH

JIByrpaHHsIi yrou

["'eomeTpryeckue npeoOpazoBaHus MPOCTPAHCTBA

[TapaynenbHOE IPOEKTUPOBAHUE

PAKTHICCKUE 3AHATUSA

BzanmHuoe PACIIOJIOKCHHUC IIPSAMBIX U IUIOCKOCTEH

[leprieHquKYyIIAp M HAKJIIOHHAS K INIOCKOCTH

HpI/ISHaKI/I U CBOMCTBA MapaJuICJIbHBIX U MCPIICHAUKYIISIPHBIX IJIOCKOCTEM

[TapanienpHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA

U'I-b&)l\)l—‘n\l@U'ILOOI\J

Pemenne 3agau

10

Tema 7.2.
MHOTOrpaHHUKHA

Coaep:xanue yueOHOTo MaTepHaJia

34

CKIIMN

Bepmunsl, pebpa, rpanu MHOrorpanHuka. PazsepTka

MHororpanssle yribl. Beinykisle MHOrorpanHuku. Teopema Ditiepa

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBuibnas npusma. [lapannenenunen. Ky6.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuna. Terpasap.

CuMMmeTpuu B KyOe, B apajljiesenuIeie

CI/IMMeTpI/IH B IIpU3MC U TUPAMHUIC

©lo|No|w Nk Yy

Ceuenus ky0a, IpU3Mbl U MUPAMUIbI

[EEN
o

HpeI[CTaBJ'ICHI/Ie O INIPAaBUJIbHBIX MHOT'OI'PAHHUKAX

20

1,2

HpaKTuqecm[e 3aHATHSA

Paznuynbie BUIBI MHOT'OI'PAHHUKOB. Hx I/I306pa)KGHI/I$I

Ceuenusi, pa3BepTKH MHOTOTPaHHUKOB

Pemienue 3agay ¢ MHOTI'OrpaHHUKaMU

Pemienne 3amaq Ha ceueHuUs

ITmomaas MOBEpXHOCTH

Buasl cuMMeTpuii B IPOCTPAHCTBE

N[OOI WIN|EF

Pemienue 3a1a4 Ha CUMMETPHIO

14

Tema 7.3.
KoopanHaTtsl 1 BEeKTOPBI

Coaep:xanue yueOHOro MaTepHaJia

28

Jlekuun

1 | JexapToBa cucTemMa KOOPJUHAT B MPOCTPAHCTBE

2 | YpaBHeHus cdepsl

16

1,2
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VYpaBHEeHUE TJIOCKOCTH U IPSIMOM

Bekropsl. Monynb Bektopa. PaBeHCTBO BEKTOPOB

Crnoxenune BCKTOPOB. VYMHOXEHUE BCKTOpA Ha YHCJIO. Paznoxenne BCKTOpAa 110 HAITPABJICHUAM

JIeficTBHS ¢ BEKTOpaMHU

Yron mexay AByms BekTopamiu. [Ipoekius BekTopa Ha OCh

Koopnaunarsl BekTopa. CkajisipHOE TPOU3BEJEHUE BEKTOPOB

PAKTHICCKUE 3AHATUSA

Bexkrtopsl. JleiicTBUs ¢ BEKTOpamu

JlekapToBa cucreMa KOOpAUHAT B IPOCTPAHCTBE

YpaBHeHHe OKPY’KHOCTH, Cq)epLI, miockocTu. Paccrosinue MCKAY TOUKAMU

JleficTBHs ¢ BEKTOpaMH, 3aJaHHBIMM KOOpAMHATAMHU

CKaJ'ISIpHOG IIPOU3BCACHUC BCKTOPOB. BeKTOpHOC YPaBHCHHC HpHMOﬁ U IIJIOCKOCTH.

@U‘Ib&)l\)l—‘nm\l@(ﬂbw

Hcnonn3oBanne BCKTOPOB IMPHU JOKA3aTCIBbCTBC TCOPEM CTCPCOMCTPUN

12

Tema 7.4.
TeJsia 1 MOBEPXHOCTH
BpalleHus

Coaep:xanue yueOHOT0 MaTepHaJia

22

JI

eKI 1K

[{nnuHap U KOHYC. Y CEUYEHHBIN KOHYC

OCHOBaHI/Ie, BBICOTA, OoKoBas IOBCPXHOCTD, o6pasy}01ua51, Ppa3BCpTKa

OceBbIe CEUCHUS U CCUCHUS, NMapaJlJICJIbHBIC OCHOBAHHWIO

ITocTpoeHune ceueHni

[ap

Cdepa

Hlap u chepa, ux ceueHwus..

O NOO|OTD|WINF-

KacarenpHast TIIOCKOCTB K cepe

16

1,2

II

PAKTHYCCKHUEC 3AHATHSA

[EEN

CI/IMMeTpI/ISI TCJI BpalllCHUA 1 MHOT'OT'PAHHHUKOB

Z

Pemienue 3aga4 Ha ce4eHMS TEA BpalllCHHU

3

Haxoxaenne kacareiabHON TUIOCKOCTH K cepe

Tema 7.5.
HN3mepenus B reoMeTpum.
O0bembl TeJ

Conep:kaHue y4eGHOr0 MaTepuaja

16

Jleknuun

O06nem u ero usmepenue. uterpanbHas popmyna oobema

Dopmynbsl 00bEMa MHOTOTPAHHHUKOB

DopmyJibl TJIOMIAJAEH MHOTOTPAHHUKOB

Brraucnenue miomaneii 1 00beMOB

OB WIN -

[ToxoOue Ten

10

1,2

19




IIpakTnyeckue 3ansaTus

1 | Beluuciienue mwiomazueid 1 00eMOB
2 | Bamaum Ha oObeMa KyOa, MPSIMOYTOJIBHOIO MapauIeeuIea, IPU3MBI, IIHIHHIPA
3 | 3agaun Ha IO/ MOBEPXHOCTH IMJIMHIPA U KOHYCA

Bcero: gexknuu - 200, npakTuyeckue 3aHsaTus - 116, npome:kyrounasi arrecramus - 24

340

20




2.4 Conepxxanue pa3aesioB JUCHUNIHHBI

2.4.1 3aHsaTHA JEeKIIMOHHOI'0 THUIIA

Ne
pasie
Ja

HaunmenoBanue
pa3nena

Coaep:xanue pasgesa

®opma
TeKyLIero
KOHTPOJIst

1

2

3

4

BBenenue

MaremaTHKa B HayKe, TSXHUKE, SKOHOMHKE,
MH(GOPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON
nestenbHOCTH. Llenu u 3anaun n3y4eHuss MaTeMaTUKU TIPH
ocBoeHuu crernuansHoctert CITO

Anrebpa

Tema 1.1. Pa3BuTHe NOHATHUA O YUCIIE

Lenble 1 pauuoHanbHble yucaa. J{eHCTBUTEIBHBIE YHCIIA.
[Tpubnuxennsie Beruucienus. KommuiekcHble yncia

Tema 1.2. KopHu, crenenu u jorapupmsl

KopHu HaTypanpHOI CTElEeHM W3 4Yuciaa U UX CBOWCTBA.
Crenenu ¢ pallioOHAIBHBIMU ITOKA3aTEISIMHU, UX CBOWCTBA
Crenenu ¢ JeWCTBUTENbHBIMU MoOKa3arensiMu. CBOHCTBa
CTEIIEHU C ACHUCTBUTEIBHBIM ITOKA3aTEIIEM

OcHoBHOe JorapudmMuueckoe TOXKAECTBO. JlecaTUuHbIE U
HaTypaJIbHBIC JIOTAPUPMBI

[IpaBuna neiictBuii ¢ morapudmamu. [lepexox k HOBOMY
OCHOBaHHIO

[Ipeobpa3oBaHue  palMOHANBHBIX,  UPPALUOHATIBHBIX
CTCTICHHBIX,  IIOKa3aTeIbHBIX W  JIOTAPU(DMUICCKUX
BBIPAYKCHU I

OCHOBBI TPUTOHOMETPUHU

Tema 2.1. OCHOBHBIE MOHATHUS TPUTOHOMETPUHN
Pagnannas mepa yria. BpamarensHoe npuxenue. Cunye,
KOCHHYC, TAHT'€HC U KOTAHI€HC YUCIIA

Tema 2.2. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
@opmyisl npuBeaeHUs. PopMyIibl CiokeHus. PopMyIbl
yaBoeHusi. @opMyIbl IOJOBUHHOIO yIJia

Tewma 2.3. IIpeoOGpazoBanus MPOCTEHIIINX
TPUTOHOMETPUYECKUX BBIPA)KEHUN

[IpeoOpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (PYHKLIMN
B IIPOM3BEICHUE U NIPOU3BEIECHUS B CYMMY. BeIpaskeHue
TPUTOHOMETPUUECKUX (PYHKIIMM yepe3 TaHTeHC
IIOJIOBUHHOTO apryMEHTa

Tema 2.4. OCHOBHbBIE TPUTOHOMETPUUYECKUE TOKIECTBA
OO6patHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC,
ApPKKOCHHYC, apKTaHI€HC.

[Ipocreiiire TPUrOHOMETPUYECKUE YPABHEHUS.
[Ipocreiimme TPUroHOMETPUIECKNE HEPABEHCTBA.

DyHKIMU UX CBOWCTBA U
rpaduxu

Tema 3.1. Crenennas pyHKuus

[Tonstue pynkmuu. CoiictBa QpyHkiuit. OOpaTHbBIE
byHKIIIN

CrenenHas ¢yHKIMS, ee CBOMCTBA U rpaduk

Tema 3.2. Iloka3zarenbHas QyHKIMS

[TokazarenpHast pyHKIMS, €€ CBOWCTBA U Tpaduk
Tema 3.3. Jlorapudpmuueckas GyHKIHS
Jlorapudmuueckas GyHKIIUS , €€ CBOMCTBA U Tpaduk
Tema 3.4. Tpuronomerpuueckue GyHKIUN
Tpuronomerpuueckue GpyHkimu. CBOMCTBa
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pa3ne
Ja

HanmenoBanue
pa3nena

Coaepsxanue pasgesa

dopma
TeKyLIero
KOHTPOJIst

2

3

4

TPUTOHOMETPUUECKUX (PYHKIMH U UX rpaduxu

Hauaina matematnueckoro
aHann3a

Tema 4.1. IlocaemoBaTeIbHOCTH

ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHUSI U CBOMCTBA
YHCJIOBBIX IIOCIIEA0BATEIFHOCTEH

CyMmmupoBaHue nocienoBareabHocTe. beckoneuHo
yOBIBaIoIIas reOMETpUYECKasi IPOTPECCHSI U €€ CyMMa
Tema 4.2. IIpou3BoiHas U €€ TEOMETPUUECKHUI CMBICIT
[TonaTue o Mpou3BOJHON PYHKIUH, €€ TCOMETPUIECKUNA U
(bU3MYEeCKU CMBICI. Y paBHEHHE KacaTeIbHOM K TpaduKy

byHKIIUN

HpOI/ISBOHHLIe CYMMBI, pa3HOCTH, IPOU3BECACHUS, YACTHBIC.

[Tpon3BoIHBIC OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHN

Tema 4.3. IIlpumeHeHre TPOU3BOAHOM K UCCIIEIOBAHUIO
byHKIIUN

[IpumeHeHne MPOU3BOIHON K UCCIETIOBAHUIO (DYHKIUHN U
MOCTPOCHUIO TPa(UKOB.

Bropas npousBoiHas, ee reoMeTpHUUeCKUil U HU3NYECKU
cMbIc. Haxoxaenue CKopoCTH i mpouecca, 3aJaHHOTrO
dbopmy1oii u rpaduxom

Tewma 4.4. IlepBooOpa3Has ¥ UHTErpaj

[TepBoobOpasnas u unterpai. [IpuMenenue onpeneaeHHOro
WHTEeTpaJia JUIsl HaXOXACHUS TUIOIIAAN KPUBOJIMHEHHOM
Tpaneuuu.

®opmyna Herorona-JleitOnuna. [lpumeps! npuMeHeHus
MHTEerpana B (pU3MKe ¥ reOMETPUHI

YpaBHEHHMs U HEPABEHCTBA

Tema 5.1. YpaBHeHUs U cCTEMbI YpaBHEHHM
PaunoHansHbIe, MppalMOHAIBHBIE YPABHEHUS U CUCTEMBI.
OcCHOBHBIE IPUEMBI UX PELICHUS

ITokasaTenbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U
cucteMbl. OCHOBHBIE ITPUEMBI UX PEIICHUS

Tema 5.2. HepaBeHcTBa

PanvonaneHbIe, MppallnOHAIbHBIE, TOKA3ATEIbHBIEC U
TPUTOHOMETPUUECKHE HEpPaBEHCTBA. OCHOBHBIE IPUEMBI
WX pELICHUs

Merton nnTepBanoB. M300paxxeHne Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHU YPaBHEHUI U HEPABEHCTB
C IByMsl IEPEMEHHBIMU U UX CUCTEM

Komb6unaropuxka,
CTaTHCTHUKA U TEOpUs
BEPOSATHOCTEM

Tema 6.1. DnemMeHTb KOMOUHATOPUKH

OcHOBHbIE TOHATHS KOMOMHATOPUKH. 3a/1a4 HA MOJICYET
YyHucia pa3MeNleHui, MepecTaHOBOK, coueTaHuil. Pemenne
3a/1a4 Ha nepe0op BapHaHTOB

®opmymna bunoma Herotona. CBoicTBa OMHOMHHAIBHBIX
kodpuunentoB. Tpeyronbuuk [lackans

Tema 6.2. DnemMeHThl TEOPUU BEPOSTHOCTEN U
MAaTeMaTUYECKON CTaTUCTUKU

CoOpITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE
BEPOATHOCTEMN

[IpencraBneHne TaHHBIX (TAOIUIIBI, TUATPAMMBI,
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pa3ne
Ja

HanmenoBanue
pa3nena

Coaepsxanue pasgesa

dopma
TeKyLIero
KOHTPOJIst

2

3

4

rpadukm), reHepalibHas COBOKYITHOCTb, BEIOOPKA, Cpe/iHee
apupmeTnueckoe, meauana. Ilonstae o 3amauax
MaTEeMaTHYeCKON CTATUCTUKU.

I'eomerpus

Tema 7.1. IIpsMble 1 JIOCKOCTU B IPOCTPAHCTBE
B3aumHoe pacnonoxenue JByX IpsMbIX B IPOCTPAHCTBE.
[TapamnensHOCTH NpsiMOM U TIOCKOCTH. [TapannenpsHOCTD
IIJIOCKOCTEN

IlepneHIUKyYIAPHOCTD NPSMOM U IIJIOCKOCTH.
[TeprieHaAMKYsAp U HaKJIOHHASA. YTOJI MEXAY MPAMOUN 1
IIJIOCKOCTBIO

JIByrpaHHbIN yroji. Yroa MeKay IIIOCKOCTSIMHU.
[IepneHMKyYIAPHOCTD IBYX INIOCKOCTEN
I'eomerpuueckue npeodbpazoBaHus IPOCTPAHCTBA!
NapajuIeIbHbIN IIEPEHOC, CAMMETPHS OTHOCUTEIILHO
IJIOCKOCTH

[TapannensHoe npoexktupoBanue. [lnomans
OpTOroHaJIbHOW npoekiuu. M3o0paxenue
MPOCTPAHCTBEHHBIX (pUTYp

Tema 7.2. MHOTOrpaHHUKHU

Bepuunsl, pedpa, rpanu MHOTOrpanHuKa. Pa3BepTka
MHororpaHnssle yribl. BelTyKiible MHOTOTPAaHHUKH.
Teopema Ditnepa

IIpusma. IIpsamas u HaknoHHas npusma. [IpaBunbHas
npusma. [Tapamnenenunen. Kyo.

IMupamupa. IIpaBunbHas nupamuga. Y cedeHHas
nupamuga. Terpasap.

Cummerpui B Ky0Oe, B apajuieienumese, B Ipu3Me 1
nupamuie

Ceuenus Ky0a, MPU3MBI M TUPAMUIBI

[IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX
(TeTpasape, Kyde, OKTasape, JoJeKa’Ipe U UKOCadIpe)
Tewma 7.3. KoopauHaThl 1 BEKTOPHI

[IpsimoyronbHas (1ekapToBa) CUCTEMa KOOPJIMHAT B
npoctpancTse. Dopmysa pacCTOSHUS MEXIY ABYMS
TOYKAMH

VYpaBHeHust cepsl, IIIOCKOCTH U MPSIMON

Bexkropsl. Monyinb BekTopa. PaBeHCTBO BEKTOPOB
CroxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Pa3noxeHne BeKTOpa 10 HaNpaBICHUAM

VYron mexay nByms Bektopamu. [Ipoekius BekTopa Ha OCh
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE
BEKTOPOB. M crionb30BaHne KOOPAUHAT U BEKTOPOB IIPU
pELIeHNN MaTEMaTUYECKUX U NIPUKJIIAJHBIX 33a1a4

Tema 7.4. Tena u TOBEpXHOCTH BpalleHUS

Hunuaap u koHyc. YcedeHHblil konyc. OCHOBaHHUE,
BBICOTa, OOKOBas MOBEPXHOCTh, 00pa3yroIIasi, pa3BepTKa
OceBble C€UEHUsI U CEUEHHUS, TapAJUIEIbHbIE OCHOBAHUIO
[Tap u cdepa, nx ceuenus. KacarenpHas mIoCKOCTh K
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pa3ne
Ja

HanmenoBanue
pa3nena

Coaepsxanue pasgesa

dopma
TeKyLIero
KOHTPOJIst

2

3

4

chepe.
Tema 7.5. O0beMBI TEN

O06bem u ero usmepenue. arerpanbaas popMyna oobema

dopmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO

napajuiefienuneaa, npusMsl, MMHApa. Popmyssl 00bemMa

MUPaMUJIbI U KOHYCa
DopMyITb TIOMAIN TTOBEPXHOCTEH ITUIMH/IPA U KOHYCA.
dopmynsl 00beMa mapa u miomaan cheps

[TogoOue Ten. OTHOMIEHUS IJIOIA ISl TOBEPXHOCTEN 1
00BEMOB II0JIOOHBIX TEJI.

IIpumeuanue: T — TecTupoBanue

2.4.2 llpakTnyeckue 3aHATHSI

Ne

HaumenoBanue
pa3aena

HauMeHoBaHWe MPAKTHYECKHX PAadOT

®opma
TeKylIero
KOHTPOJIA

2

3

4

1 cemecmp

Anrebpa

Tema 1.1. Pa3zBuTre mOHITUA O YHCIIE
Apudmerndeckue IEUCTBUA Hang
BBIYHUCIIEHUN

MOTPELIHOCTEMN (abcomoTHOM

Tema 1.2. KopHu, cTrenenu u gsorapugmsl

pacyeToB ¢ paguKalaMu
Pewmenne HUppaLOHAIIBHBIX

nokaszarensiMu. CpaBHEHUE cTENEHEH
IIpeobOpazoBanus BBIPAKECHUI,
creneHu. Pemenne nokasarenbHbIX YpaBHEHUN
Haxoxnenue 3HAYCHUI norapudma

OCHOBAHUS K JPYrOMY
Brruncnenne 51 CpaBHEHHE
JlorapugmupoBanue 51
BBIPaKECHMII. Pemenne
ypaBHEHUH

quciiaMu,
HaX0XJICHUEC HpI/I6JII/DK€HHI>IX 3HAUCHUN BEJIMYMH H

OTHOCHUTEJIbHOM ), CPaBHEHNE YHCIIOBBIX BBIPAKEHUN
Beruucnenne u cpaBHeHHE KOpHEW. BrinmonaHeHue

YpaBHEHUH.
Haxoxnenue 3HaueHnii CTENEHEN ¢ paluOHAIBHBIMU

COJIepIKATITIX

IIPOU3BOJILHOMY OCHOBaHHIO. Ilepexon oT onHOrO

orapu(dmoB.
MOTEHIIUPOBAHUE
Jorapu(pMUIECKIX

v, 11P,
KP

OCHOBBI TPUTOHOMETPUH

Tewma 2.1. OCHOBHBIE IOHATHS TPUTOHOMETPUU
PaguanHbIii METO U3MEPEHHUS YIJIOB BPALCHUS U
CBA3b C TPALyCHON Mepoi

Tema 2.2. OCHOBHBIE TPUTOHOMETPUUECKHE
TOKJECTBA

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA,
(bopMyJIBI CIIOKEHMSI, YIBOCHUS

Tema 2.3. IIpeoOpa3oBanus npocTeimmx
TPUTOHOMETPUYECKUX BBIPAKECHUN
ITpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUIECKUX

V, TIP,
KP
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(hyHKIMIA B IPOU3BEACHHE, MPE0Opa3oBaHNE
MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKITHIA B
CyMMY

Tema 2.4. OCHOBHbBIE TPUTOHOMETPUUECKHE
TOX/ECTBA

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU:
apKCHHYC, apKKOCHHYC, apKTaHI€HC

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemenuie TpUroHOMETpUYECKUX HEPABEHCTB

DyHKIMU UX CBOWCTBA U
rpaduku

Tema 3.1. Crenennast pyHKuus

Omnpenenenne Gynkiuii. [loctpoeHue u ureHue
rpadukoB GpyHkiuii. MccnenoBanue GyHKIMH
Pemenue ynpaxHeHH Ha CTETICHHYIO (PYHKITHIO
Tema 3.2. Iloka3zaTtenbHas QyHKIUSA
IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
Tema 3.3. Jlorapudmudeckas GyHKIHS
Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
Tema 3.4. Tpuronomerpuieckue GyHKINU
CaoiicTBa u rpaduku cuHyca, KOCUHYCa, TAHTCHCA U
KoTanrerca. OOparHbie GYHKINHU U UX TPpaduKH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU

v, 11P,
KP

Hauana matematnueckoro
aHanan3a

Tema 4.1. IlocnenoBaTenbHOCTH

YucnoBas Mocie0BaTeNIbHOCTh, CIIOCOObI €€
3aJ1aHusl, BBIYUCIICHUS YWIEHOB I10CIIEI0BATENbHOCTH
IIpenen nocnenoBarenbHOCTH. beckoHeYHO
yOBbIBaroI[asi TEOMETPUYECKasi IPOrPECCHst

Tema 4.2. IIponsBoaHas 1 €e TeOMETPUIECKUI
CMBICT

[Ipon3BoaHasA: MEXaHUYECKUIM U T€OMETPUUECKUI
CMBICJI ITIPOU3BOJHON. Y paBHEHHE KacaTeIbHON B
001eM BuIe

[IpaBuna u popmynsl nuddepenupoBanus, TadauIA
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (QYHKIUH

Pemrenne ynpaxHeHH HA HAXO0XKJICHHUE
MIPOU3BOIHBIX (PYHKIUH

Tema 4.3. HaxoxxaeHue HanOOIBIIET0, HAUMEHBIIIETO
3HA4YEeHHUs U SKCTPEMANIbHBIX 3HAUeHUH (PyHKIIMH
HccnenoBanmne pyHKIMH ¢ TOMOIIbIO POU3BOAHOMN
Tema 4.4. IlepBooOpazHasi 1 HUHTETPa

Wurerpan u neppoodpaznas. Teopema HproToHa-
JleiiOHM1IA.

[IpumeHeHne nHTErpana K BbIYMCICHUIO (PU3HUECKUX
BEJINYWH U IIOMAAEH.

v, 11P,
KP

YpaBHEHHS 1 HEPABEHCTBA

Tema 5.1. YpaBHeHUS U CUCTEMBI YpaBHEHUI
Kophuu ypaBHenuii. PaBHOCHIBHOCTD YpaBHEHUH.
[IpeobpazoBanne ypaBHeHHn. OCHOBHBIC TPHUEMBI
pelIeHNs ypaBHEHU.

Pemrenne cucrem ypaBHEHHUN.

Tema 5.2. HepaBeHncTBa

Pemenue HepaBeHCTB

Hcnonp3oBaHne CBOKCTB U TpaduKOB (PYHKIHHA 115t
penieHust ypaBHEHHUI 1 HEPABEHCTB

V, TIP,
KP
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KomOunaropuka, ctaTuCTHKA
U TEOPHUsI BEPOSTHOCTEN

Tewma 6.1. DnemMeHTH KOMOMHATOPUKH

[IpaBuna komOuHaTOpuKH. Permenue
KOMOMHATOPHBIX 3a/1a4. Pa3menienus, coueranus u
MepeCcTaHOBKU

bunom Herotona u tpeyronbauk Ilackais.
[Ipuxknagueie 3axaun

®dopmymna 6unoma HeroTona. CBoiicTBa
OMHOMHMHAIBHBIX K03 dunimenToB. TpeyroasHuK
[Tackains

Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN U
MAaTeMaTUYECKON CTaTUCTUKU

Kitaccnueckoe onpeneneHrne BEpOsSITHOCTH, CBOMCTBA
BEPOSATHOCTEM, TEOPEMA O CYMME BEPOSTHOCTEM.
Brruncnienue sepositHoctent. [Ipukitagusie 3agaun
[IpencraBnenune uncnoBbIX qaHHbIX. [IpukiagHbie
3a/1a4u

v, 11P,
KP

I'eomeTpus

Tema 7.1. IIpsiMble U TIJIOCKOCTH B TPOCTPAHCTBE
[Ipu3Haky B3aMMHOTO PACIOJIOKEHHS NPSAMBIX. YTOJ
MeXy NpsAMbIMHU. B3auMHOE pacrnonoxkeHue NpsMbIX
U IJIOCKOCTEN

[lepneHuKyNsIp ¥ HAKIOHHAS K IVIOCKOCTH. YTOJI
MEXKIy NPSMOU U IJIOCKOCTBIO. TeopeMsbl 0
B3aMMHOM DPACIIOJIOKEHUH MIPSIMOU U INIOCKOCTH.
TeopeMa 0 Tpex neprneHauKyIIsIpax

IIpu3Haky u cBOMCTBA NapaJUIEIbHBIX U
NEPIEHIUKYIISPHBIX IUIOCKOCTEN. PaccTosiHue ot
TOYKH J0 IJIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH,
paccTosiHUE MEXAY MIOCKOCTAMU, MEXAY
CKPEIMBAIOIINMUCS TPSIMBIMU, MEXKITY
MIPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE
[TapamrenpsHOE IPOEKTUPOBAHUE U €I0 CBONCTBA.
TeopeMa o onmaay OPTOroOHAIBHOU MPOECKIUU
MHOI'OYTOJIbHHKA. B3anmHoOe pacnoyioxeHue
IIPOCTPAHCTBEHHBIX (pUTYp

Pemenne 3anau

Tema 7.2. MHOrOrpaHHUKH

PaznuuHbie BUIBI MHOTOTPAaHHUKOB. X
M300paKeHUs

CeueHuns1, pa3BepTKH MHOTOI'PaHHHUKOB

Pemenue 3a1a4 ¢ MHOrorpaHHUKaMu

Pemrenne 3ama4d Ha ceueHus

[Iomane MoBepxXHOCTH

Bunpsl cumMMeTpuii B IpOCTpaHCTBE

Pewrenue 3a1a4 Ha CUMMETPHIO

Tewma 7.3. KoopauHaTel 1 BEKTOPHI

Bexkropsl. JlelicTBUS ¢ BEKTOpaMHU

JlexapToBa cucTeMa KOOPJIUHAT B IPOCTPAHCTBE
VYpaBHeHHE OKPYKHOCTH, C(pepsl, ITOCKOCTH.
PaccrossHne Mexay ToukaMu

JIeicTBUA ¢ BEKTOPaMH, 3aJaHHBIMA KOOpAUHATAMU
CxansgpHoe Npou3BeeHUEe BEKTOPOB. BekTopHoe
ypaBHEHUE IPSIMOM U INIOCKOCTH.

v, 11P,
KP
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Hcnonb30BaHne BEKTOPOB MIPH JOKA3aTEIbCTBE
TEOPEM CTEPEOMETPUH

Tema 7.4. Tena 1 NOBEpXHOCTH BpaIllCHUS
CumMMeTpus Tel BpALICHUS] 1 MHOTOT'PaHHUKOB
Pemenue 3a1a4y Ha ceueHUst TeJ BpallCHUS
Haxoxaenne kacaTtenbHON TUIOCKOCTH K cepe
Tema 7.5. O06beMsI Ten

Beruncnenue miomazei u 00beMoB

3amaun Ha 00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienuneaa, IpusMbl, MUIMHIPA
3ajauy Ha IJI0IIA/(b TOBEPXHOCTU HWIUHAPA U
KOHYca

[Tpumeuanue: [1P — nmpakTuueckas pabora,

KP — konTponbHas pabota, Y — yCTHBINA OIIPOC

3 OBPA30OBATEJIBHBIE TEXHOJIOT U

Jia peanuzanuu y4yeOHOW MPOrpaMMbl IPEeIyCMAaTPUBAETCS HCIOJb30BaHHWE B y4eOHOM IMpoliecce
aKTHUBHBIX W WHTCPAKTHUBHBIX (OPM TPOBEIACHUS AayAWTOPHBIX W BHEAYIUTOPHBIX 3aHATHHA C IIEIBIO
dbopMUpOBaHUS U Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB 00 yUaIOLTUXCS.
B nponecce npenopaBaHus NPUMEHSIIOTCS 00pa30oBaTENIbHbIE TEXHOJOIMHM PAa3BUTHS KPUTHYECKOIO

MBIIJICHHA.

HCIOJIB3YIOTCA TECTUPOBAHUEC, TECMATUUCCKHUEC IPE3CHTALIUN, HHTCPAKTUBHBIC TCXHOJIOTUH.

3.1 Odpa3oBaTebHbIe TEXHOJIOIMH NIPH NPOBEICHNHU JIEKIHIl

B y‘IC6HOM mnmponecce Hapsaay ¢ TpaaAullHOHHBIMU O6paSOBaT€J'IBHBIMI/I TCXHOJIOIMAMHU

Buabl npuMeHsieMbIX Kou1-Bo
Ne Tema .
00pa3oBaTeIbHbIX TEXHOJIOTHii yac
TexHOI0rns pa3BUBAIOIIETO
Bsenenue p m 2/2*
00ydeHUs
TexHOI0rns pa3BUBAIOIIETO
1 |Anre6pa P “1 12/4*
o0OyueHus
TexHonorus pa3BUBarOIIEro
2  |OCHOBBI TPUTOHOMETPHH p Hl 24/6*
00ydeHUs
. TexHomorus pa3BUBaIOIIEro
3  |®OyHKIHMH UX CBOWCTBA U TpapUKU p Hl 18/8*
00ydeHUs
TexHonorus pa3BUBaIOIIEro
4 |Hayayma MateMaTH4ecKOTro aHan3a p Hl 40/10*
00ydeHUS
TexHomorus pa3BUBaIOIIEro
S5  |YpaBHEHUS M HEPABEHCTBA P Hl 8/4*
00ydeHUS
. TexHoorus pa3BUBaIOIIEro
6 |KomOuHaTOpHKa, CTATUCTUKA M TEOPHsI BEPOSATHOCTEH P Hl 20/4*
00ydeHUS
TexHomorus pa3BUBaIOIIEro
7 [[eometpus P B 78/12*
00ydeHUS
Hroro mo kypey] 200
B TOM 4Kcjie MHTepaKTHBHOe o0yuenue*| 50*
3.2 O6pa3oBaTe/ibHbIE TEXHOJOTHMHU NIPH NMPOBeIeHUN MPAKTHYECKHX 3aHATHI
Buabsl npuMeHsieMbIX Koa-Bo
Ne Tema P .
00pa3oBaTeIbHbIX TEXHOJOTH I qyac
1 |Anre6pa TexHosorus mpodaeMHoro ooyuenus | 12/4*
2  |OCHOBBI TPUTOHOMETPHUU TexHOIOTHS TNYHOCTHO- 10/6*
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NeSTeIbHOCTHOTO 00Y4YeHUS
3  |DyHKIMHU UX CBOMCTBA U rpaduku Texnousorust mpodiemMHoro ooyuenus | 10/6*
4 |Hauana MaTeMaTH4eCcKOTO aHaIMu3a Texnosorus IHIHOCTHO- 18/8*
NESITEIBHOCTHOIO 00Yy4€EHHUs
5 |YpaBHEHUs U HEpaBEHCTBA TexHomorust mpobieMHoro ooyuenus | 8/4*
6 |KomOmHaTOpHKa, CTATUCTHKA U TEOPHUS BEPOSITHOCTEH Texnousorust mpoOieMHoro ooyuenusi | 8/4*
7 |[[eomerpus Texuomorus mpodiaemuoro ooyuenus | 48/20*
Hroro no xkypey| 114
B TOM 4YHcJie MHTePaAKTUBHOE o0yuyenue*| 52*

4 YCJIOBMSA PEAJIM3ALIUU ITPOTI'PAMMBI INCHUITJINHBI

4.1 MarepuajbHO-TEXHHYECKasn 0a3a, HeoOXoauMasi [Jisi OCYLIEeCTBJIEHHUSI 00pPa30BaTEIbHOIO
npoiecca mo JMCUUILINHE

B xonme oOydenus mo aucuuiuimHe «MarteMmaTtrukay HCIONb3YeTCs CHEeHalbHO 000pyIoBaHHAs ydeOHas
ayUTOPHSL.

O6opynoBanue ayJUTOPUU:

— MYJIbTUMEIUIHBIA TPOEKTOP;

— TIEPCOHAJIBHBIN KOMIIBIOTED;

— BBIXOJ B MIHTEpHET;

— yueOHas meberb;

— Jocka yyeOHas;

— JmHelKa 1 m;

— TPaHCIIOPTHP TUIACTMACCOBBIN;

— TeJja FeOMETPUYCCKHE JCPEBSIHHBIC;

— yroabhuk 30 — 60 rpagycos, 45 rpanycos;

— [HPKYJIb JCPEBSIHHBIN;

Harmsaasie mocobusi: Anrebpa v Havana aHaiau3a Y4ueOHbIM anpOooM u3 17 Tabnui; AnrebOpa u Havaia
aHanu3a YueOHbld anp0om u3 15 tabmuir; ['eomerpus. YuebHsii anb6oM u3 14 tabnum; ['eomerpus. YueOHBbIHA
ans0oM n3 12 tabimir.

OnektponHbie pecypchl: CD muck. OOpazoBarenpHblii koMivieke «1C: Ilkona. Pemaem 3amaum 1o
reoMeTpun. HTepakTuBHBIE 3aJaHud Ha TMOCTpoeHHe B mpocTpaHcTBe»; CD  nuck. «1C: Ilkona.
AnreOpanueckue 3aaa4yu ¢ mapamerpamny; CD auck. «1C: MaTematuueckuii KOHCTPYKTOP» — HHTEPaKTUBHAsS
TBOpYecKas KoMmmbloTepHas cpena; CD auck. «Anredpa v Havaga aHaJIW3a» — JIEKTPOHHBINA yUeOHUK

4.2 IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 o0ecreYeHust

[Tpu n3yueHNH UCIUTUIMHBI MOXKET OBITH MCIIOJIF30BAHO CIIEAYIOIIEe IPOTPaMMHOE 00eCTICYeHHE:

— KOMIIJIEKC B3aMMOCBSI3aHHBIX MPOrpaMM, MpeIHa3HAYeHHBIX i ymnpaBieHuss pecypcamu [IK u
OpraHu3aIK B3aMMOJICHCTBHS C TOJIb30BaTeseM (onepamnuonnas cucrema Windows XP PRO);

— TIaKeT MPHUJIOKEHUH JUIS BHIIOJHEHHUS OCHOBHBIX 3a]1a4 KOMITBIOTEPHOW 00paOOTKH pa3IMYHBIX THITOB
nokymeHToB (Microsoft Office 2010) B cocTaB KOTOPOTO BXOSIT:

MS Word — TekcTOoBBII TIpOIieccop — TS CO3[aHUs M PEIaKTHPOBAHUS TEKCTOBBIX JOKYMEHTOB;

MS Excel — tabmuuHbli mporeccop — Juisi 00paObOTKU TAOJMYHBIN JTAaHHBIX W BBIMOJIHEHHS CIIOMXHBIX
BBIYMCIICHHI,

MS Access — cucrema ynpasieHus: 6azaMu JaHHBIX — JUI OpraHu3anuy paboThl ¢ OOIBIIMMU 0ObeMaMu
JTAaHHBIX;

MS Power Point — cucrema MOArOTOBKH 3JCKTPOHHBIX MPE3EHTAIMA — JUIS MOJTOTOBKU M MPOBEICHHUS
MpEe3EHTaLNM;
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MS Outlook — menemxep nepconanbHON HHPOPMAIMU — JUTS 00ECTICYCHUS] YHU(PHUIIUPOBAHHOTO JIOCTYIIA
K KOPIIOpaTHBHON HH(OpMAIIHH;

MS FrontPage — cucrema penaktupoBanust Web-y310B — i co3nanus u ooHoBneHust Web-y3710B;

MS Publisher — nacTonpHas u3maTenbCKas cucTeMa — IS CO3AaHus MPOPECCHOHATBLHO 0(GOPMIICHHBIX
myOJIMKanui.

— mporpamma s KomriuiekcHo# 3anmthl 1K, oObeauHsomas B ceOe aHTUBUPYC, AHTUIINHAOH U
¢byHkuuio yaaieHHoro aaMuauctpatopa (Kaspersky endpoint Security 10);

— TaKeT MporpaMM I CO3JIaHUS M TMPOCMOTpa 3JIEKTPOHHBIX NyoOsukaruii B ¢opmare PDF (Adobe
Reader);

— MPUKIAJHOE MPOrpaMMHOE oOecredeHre sl IPOCMOTpa BeO-CTpaHull, Colep>KaHusI BeO-T0KyMEHTOB,
KOMITBIOTEPHBIX (hailIOB U UX KATAJIOTOB, YIPABJICHHS BEO-TIPHIIOKCHUSAMH, a TaKXKE JJIS PEIICHUs APYrux
3amau (Google Chrome);

— MPOrpaMMbl, IpeTHA3HAYCHHBIC JJI apXHUBAIMH, YIAKOBKUA (AiJIOB MyTeM CXKATHS XPaHUMOW B HUX
nHpopmanuu (7zip).

5 IEPEYEHb OCHOBHOH 1 %[OHOJIHI/ITEJIBHOI?'I YYEBHOM JINTEPATYPBI,
HEOBXOJIMNMOMU JJIA OCBOEHUA JUCHUITJINHBI

5.1 OcHoBHasi 1uTEpaTYpa
1. bammakoB, M.M. Maremaruka: OnektpoHHas ¢opma yuebnuka / M.U. bammakoB. - Mockaa:

Axanemus, 2024. - (O0meoOpa3zoBatenbHas moarotroBka B yupexaenusix CI1IO). - URL: https://academia-
moscow.ru/catalogue/5395/706896/ - Pexxum mocTyna: 1uist aBTOPH3. MOJIb30BaTEICH

2. bammakoB, M 1. MaremaTHka: yueOHUK AJIs1 CTYJEHTOB YUPEXAEHUHN cpeHero npopeccuoHaIbHOro
oOpazoBanus / M.U. bammakos. - MockBa: Akagemusi, 2024. - 284 c. - ISBN 978-5-0054-2706-9

3. bammakoB, M.M. Marematuka. 3agauHuk: OnekTpoHHas ¢opma ydeGHoro mnocodbus / M. W.
bamvakoB. - MockBa: Akanemusi, 2024. - (ObmeoOpa3oBarensHas moAroroBka B yupexaeHusx CIIO). -
URL.: https://academia-moscow.ru/catalogue/5395/706899/ . - Pesxxum moctyrma: ajist aBTOpU3. MOJIb30BaTENeH

4. bammakos, M. 1. Marematuka. 3aiauynuk: yueOHOE 1ocoOue ISl CTYJIEHTOB YUPEXKIACHUN CPEIHEro
npodeccuonaabHoro oopazoBanus / M. . bammakos. - Mocksa: Akagemust, 2024. - 426 c. - ISBN 978-5-
0054-2831-8

5.2 TlepuoguyecKkue U3TaHUS
1. Anrebpa u noruka. - URL: https://eivis.ru/browse/publication/81412/udb/12/
2. Maremaruka B mkozne. - URL: https://eivis.ru/browse/publication/92111/

5.3 Ilepedyenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH cetn «HHTepHeTY,
HeOOXOMMBbIX /IJIsl 0CBOEHUSI THUCIUTLIMHBI

1. OBC «Ynusepcuretckas oudmuoreka ONLINE»: caiit.- URL: http://biblioclub.ru

2. OBC UsznarenscrBa «JIanpy»: caitt.- URL: http://e.lanbook.com

3. OBC «Opaiit»: caiit.- URL: https://urait.ru/

4. Ba3sl nanusix koManuu «Mct Breroy»: caitt .- URL: http://dlib.eastview.com

5. Hayunas snektponHas 6ubnnoreka «eLabrary.ruy: caiit.- URL:_http://elibrary.ru/

6 METOAUYECKHUE YKA3ZAHUSA J1JI51 OBYYAIOIUXCSA MO OCBOEHUIO AU CHUIIJIMHBI
JucuuruimHa «MaTeMaTuka» HalejaeHa Ha pOpMHpOBaHUE CIOCOOHOCTEH AEMOHCTPALUU OOILIEHAYYHBIX
0a30BBIX 3HAHWH MaTEeMaTHKH, TOHIMaHHE OCHOBHBIX ()aKTOB, KOHIEHIINH, TPUHIMIIOB U TEOPHI MaTEMAaTHKH.
OcBoenne JaHHOM TUCIMIUIMHBI HE0O0X0AUMO, 00yUaromeMycs, A JalbHEHIIEro yCIEeHOro 00y4eHus,
YCIICITHOTO TIPOXOXKJICHNS NPEAJUIIIOMHON TPAKTUKHA M BBIMOJHEHNS BBIMYCKHON KBAIN(HKAIMOHHON
paboTHI.
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CuctemMHOe M3ydeHHE AMCLUUIUIMHBI JaeT HEOOXOAMMBIE 3HAHUS OyAyIleMy CHEIHMaINCTy B OO0JIACTH
MaTEMaTUKU U CMEKHBIX JUCLHIIINH.

OOyueHue CTYACHTOB OCYILECTBIISICTCS IO TPAAUIMOHHON TEXHOJNOTHH (JICKIUH, TPAKTHUKH) C
BKJIFOUEHUEM MHHOBALIMOHHBIX 2JICMEHTOB.

C TOYKM 3peHus HCIOJIBb3YEMBIX METOAOB JIEKIMM NOJPAa3ACisAloTCS CIEAYIOLUM 00pa3zoM:
MH(POPMALMOHHO-00bACHUTEIbHAS JIEKIINS, [IOBECTBOBATENIbHA, JEKIHUsI-0Oece1a, TpoOIeMHast JIEKIHS U T. 1.

YcTHOE M3NOKEHHE y4yeOHOro MaTepuasia Ha JEKIUH JOJDKHO KOHCHEKTHpOBaThes. Chymarh JEKIHIO
HY)KHO YMETb — MOJACPKUBaThb CBOE¢ BHMMAHME, IIOHATh M 3allOMHUTBH YCIBIIIAHHOE, YJIOBUTbH Iay3sl. B
IIPOLIECCE M3JI0KEHUS IpernojaBaTesieM JEKIUU CTYIAEHT JOJDKEH BBIICHUTb BCE HENOHSTHBIE BOIPOCHI.
3anucelBaTh COJEpPXKAHHUE JIEKIMM HY)XHO OO0S3aTebHO — 3alliCH IOMOralT HOJAEp)KHUBaTh BHUMAaHMUE,
CIOCOOCTBYIOT MOHUMAHHUIO U 3a[IOMUHAHMIO YCIBIIIAHHOTO, IPUBOANUT 3HAHHE B CUCTEMY, CIIY>KaT OMOPOH 1Is
nepexoza Kk 6osee riyoboKoMy CaMOCTOSATEIbBHOMY U3YYEHHUIO IIPEIMETA.

Mertoanueckue peKOMEHAALNH 110 KOHCIIEKTUPOBAHUIO JIEKIIUI:

— 3alUCh JOJDKHA OBbITh CHUCTEMHOM, MPEICTaBIATb COOOM COKpaIEHHBIH BapUaHT JIEKLUHU
npenojasatens. HeoOxoaumo cinymarek, 001yMbIBaTh U 3alIUCHIBATh OJHOBPEMEHHO;

— 3amnuch BeIETCS OYEHb OBICTPO, YETKO, IO BOSMOXKHOCTH KOPOTKUMHU BBIPAKECHUSIMHU;

— He Ipekpalas ciylmaTh IpenojgaBaressi, Hy>KHO 3alMChIBaTh TO, YTO HEOOXOJUMO ycBOMTH. Henb3s
3allUChIBaTh CpPa3y JK€ BBICKA3aHHYIO MBICIb IPENOJaBaTelisd, CIENAyeT €€ MOHATh M II0CJIE JTOr0 KpaTKo
3anMcath CBOMMH CJIOBAaMH WJIM CJIOBaMHU Mpernojasarens. BaxkHo, 4ToObl B Hel He ObUl MOTEPSIH OCHOBHOM
CMBICJI CKa3aHHOTI0;

— HMEHA, J1aThl, Ha3BaHMsl, BBIBOJIbI, OIIPEICIICHUS 3alIUChIBAIOTCS TOYHO;

— cienayeT oOpaTHTh BHUMaHHE Ha OGOpMIICHHE 3alucH JIeKIuH. JlJis KaXIoro mpeaMera 3aBOJUTCS
obmas terpags. OTIMYHBIM OT OCTAJIbHOTO IBETa CJENYET BBIACIATH OTAEIbHBIE MBICIH U 3arojiOBKH,
COKpalllaTh OTJEJIbHBIE CJIOBA M NPEMJIOKEHMs, MCIIOJIb30BaTh YCIOBHBIE 3HAKH, OYKBBI JIATUHCKOIO H
IpeYecKoro au(aBUTOB, a TAK)KE HEKOTOPHIE TPUEMBI CTEHOTPa(QUUIECKOTO COKpAIIEHUS CIIOB.

[IpakTHueckue 3aHATHS 110 TUCHUIUIMHE «MaTteMaTnka» IpoBOAATCA MO0 CXEME:!

YCTHBIH, THOO MUCHMEHHBIN ONPOC IO TEOPUN B Hayaje 3aHATHS;
pelIeHre MPaKTUYECKHX 3ajay, IOCTABJICHHBIX MEPE CTYIEHTOM;
WHAWBUAYaJIbHbIE 33/1aHUS ISl TIOATOTOBKH K MPAKTUYECKUM 3aHSATHUSAM;
WHAVBUAYAJIbHBIE 3a1aHUS VISl TIOATOTOBKH K MPAKTUYECKUM 3aHATUSM.

Ilenbp MpakTUYECKOTO 3aHATUS - HAYYUTH CTYACHTOB IPHUMEHATH TEOPETUYECKUE 3HAHMS IIPHU PELICHUH
MIPaKTUYECKUX 3aJ]a4 HAa OCHOBE PEalbHbIX JJAHHBIX.

Ha npakTrueckux 3aHATHAX IpeoOiagatoT ciaelyroue METOIb:

— BepOanbpHbIe (MPeodIIagatouM METOOM JIOJKHO OBITh OOBSICHEHNUE);

— TIpakTuyeckue (MMCbMEHHBIE 3/1aHus, IOATr0TOBKa pedeparoB, 3afanus ¢ ucnonas3oanueM 1K u np.)

BakHbpIM [17151 CTyeHTa SBJISETCSl yMEHUE PallMOHAIbHO 110AOMPaTh HEOOXOAUMYIO YU€OHYIO JINTEpaTypy
U YMEHHE II0JIb30BaThCSl MPHOOPETEHHBIMU IPAKTHUYECKUMH HaBBIKAMU TIpu paboTe ¢ NpOrpaMMHBIMHU
CpeaCTBaMH.

OCHOBHBIMU JINTEPATYPHBIMU UCTOYHUKAMHU SIBIISIFOTCSL:

— Oubnuoreunsie houab! punnana Kyol'y;

— DJIEKTpOHHAs OMOJIMOTEYHAs! CUCTEMA «Y HUBEPCUTETCKass OMOIMOTEeKa OHIIAHH»;

— 2JIeKTpoHHas oubnuorteuHas cuctema M3narenscrBa «JIaHby.

[Tonck xHuUr B OMOIMOTEKE HEOOXOIMMO HAaYMHATH C M3YyYEHUS MPEIMETHOrO Karajora U CO3/AaHUA
CMMCKA KHUT, TOCOOUH, METOMUECKUX MAaTepHaJIOB 10 TEME U3YUEHHUSI.

[IpocMOTp KHUTM HAYMHAETCS C TUTYJIBHOIO JIMCTa, CIeAyIoUlero mnocie oOnoxku. Ha HEM 0OBIYHO
IIOMEIAIOTCSI BCE OCHOBHBIE JAHHBIE, XapAKTEPU3YIOLME KHUTY: Ha3BaHUE, aBTOP, BHIXOJHBIC JAHHBIE, TaHHBIE
o nepeusgaHuu u T.1. Ha 00opoTe TUTYNIBHOrO JMCTa AA€TCS aHHOTALMs, B KOTOPOW yKa3bIBaeTCs TeMaTHKa
BOIIPOCOB, OCBEIIEHHBIX B KHUIE, ONPEAEIACTCS KpPyr YMTaTeled, Ha KOTOPBIM OHAa paccuuTaHa. bosbioe
3HAYEHUE MMeEET MPEANUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATENS € JIMYHOCTBIO aBTOPA, UCTOPUEH CO3AHUS
KHUTH, PaCKpBIBAaET cojiepkanue. [I[pounTaB npeancioBue U MoIydyuB ol1iee MpeaCcTaBICHHE O KHUTE, CIEAyeT
oOpatuThcs K oryaBieHuto. OriaBlieHHMEe KHUIM 3HAKOMUT OOy4aeMOro C COAEp)KAaHHUEM M JIOTHYECKOM
CTPYKTYpOH KHMTH, MO3BOJISIET BHIOpAaTh HYKHBII MaTepuan i u3ydeHus. ['o1 M3JaHus KHUTU TO3BOJISIET
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CYyIUTh O HOBM3HE Marepuana. Yem daie KHUTA H3AAETCs, TEM OONBINYIO IIEHHOCTh OHAa MpeAcTaBiseT. B
KHHMI€ MOTYT OBITh IPUMEUYaHusi, KOTOPbIE COJEPKaT pa3IMuHbIe JOMOIHUTEIbHbIE cBefeHHsI. OHU MevYaTaiTcs
BHE OCHOBHOTO TEKCTa U PAa3bsCHAIOT OTAEIbHBIC BOMPOCHL. [IpeamerHbie W andaBUTHBIE yKa3aTeH
3HAYUTENIBHO 00JIEr4aloT MOBTOPEHUE U3JI0KEHHOTO B KHUTE MaTepHralia. B KOHIle KHUTH MOKET pacroiararbCes
BCIIOMOTaTeNbHbIN MaTepuall. K HeMy OOBIYHO OTHOCSITCS MHCTPYKIIMH, MIPUIOKCHUS, CXEMbI, CHTYaIllHOHHBIC
3aJlauM, BOIPOCHI JUIsI CAMOKOHTPOJIA U T.[I.

Jlnst mydimiero mpeacTaBiIeHHUs M 3allOMUHAHMS MaTepuaia IesiecooOpa3HO BECTH 3aliCH U KOHCHEKTHI
Pa3IMYHOTO COJCPKAHUS, @ UMEHHO:

— TIOMETKH, 3aMEYaHUs, BBIICTICHHUE IIABHOTO;

— IIJIaH, Te3UCHI, BHITUCKH, ITUTATHI;

— KOHCIIEKT, pabouas 3anuck, pedepart, JoKia, JEKIHs U T.J.

Yurath yueOHUK HEOOXOAUMO BIYMUYUBO, BHUMATEIbHO, HE MPOITYCKasi TEKCTA, CTAPasiCh MOHATH KaXKIYIO
¢bpasy, 0THOBPEMEHHO pazOupasi IpUMEPHI, CXEMbI, TAOJIULBI, PUCYHKH, IPUBEACHHBIEC B ydeOHUKE.

OpHuM U3 BaXXHEWIIMX CPEACTB, CHOCOOCTBYIOUIMX 3aKPEIUICHUIO 3HAHUM, SBISETCS KpaTKas 3aluch
MPOYUTAHHOTO MaTepuaja — COCTaBJIEHHE KOHCHEeKTa. KOHCHEeKT — 3TO KpaTKoe CBSI3HOE H3JI0KECHUE
COJiep>KaHusl TeMbl, yueOHMKa WIIM €ro 4acTd, 0e3 MoApoOHOCTel M BTOpOCTENeHHbIX Aeraineil. Ilo cBoeii
CTPYKTYp€ M TIOCIIEAOBATEIBHOCTH KOHCHIEKT JOJDKEH COOTBETCTBOBATH IUIaHy ydueOHWKA. [loaTomMy Ba)KHO
CHauaja COCTaBHUTH ILJIaH, a TOTOM ITUCATh KOHCIIEKT B BUJIE OTBETA Ha BOIIPOCHI IJIaHA.

TpeboBaHUsI K KOHCIIEKTY:

— KpaTKOCTh, C3KAaTOCTh, IIEIECO00Pa3HOCTh KaXI0T0 3allMChIBAEMOr0O CIIOBA;

— CO/IepPKATEIHbHOCTD 3aIHUCH - 3allMChIBAEMbIE MBICIIU ciieayeT GopMyIupoBaTh KpaTko, HO Oe3 yiiepba
g cMbicna. O0BEM KOHCIIEKTa, KaK MPaBUII0, MEHBIIIE U3y4aeMOoro Tekcta B 7-15 pas;

— KOHCIIEKT MOXKET OBITh, KaK MPOCTHIM, TaK U CIIOKHBIM 10 CTPYKTYpPE — 3TO 3aBUCHT OT COACPKAHHS
KHHTH U LEIH €€ N3y4EeHUs.

MeTtoauyeckne peKOMEHIaluy 0 KOHCIIEKTUPOBAHUIO:

— MpeX]e YeM HadaTh COCTABIATh KOHCIICKT, HY)KHO 03HAKOMUTKLCS C KHUTOM, TPOYUTATh €€ CHavaja 10
KOHIIA, IIOHSAThH MPOYUTAHHOE;

— Ha 00JI0)KKE TeTpajy 3allMChIBAIOTCS HAa3BaHHUE KOHCIIEKTUPYEMOM KHUTH U UMS aBTOpPA, COCTABIISAETCS
TJTAH KOHCIIEKTUPYEMOTO TECTa;

— 3amucH Jydile AelaTh IpU MPOYTEeHUH He OJTHOTO-/IBYX a03alleB, a 11eJIoro naparpada uiv TiaBsbl;

— KOHCIIEKTHPOBAaHME BENETCS HE C IIeNbI0 MUMETh OMNpeAeNéHHbIE 3amucu, a i Ooyiee MOIHOTO
OBIIQJICHUSI COACPKAHUEM U3y4aeMOro TEKCTa;

— IIOoCJIe TOro, KaK cJielaHa 3aluch cojaep:kaHusl naparpada, riaBbl, cleAyeT NepeuuTaTh €€, 3aTeM
CHOBa 00OpaTUTHCS K TEKCTY U MIPOBEPUTH CeOsI, MPABMIIBHO JIM U3JI0KEHO COJICPIKaHHUE.

TexHHKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTHUPYS KHUTY OOJIBIIOT0 00bEMa, 3aITUCh CIIeNyeT BECTH B OOIIIEH TeTpay;

— Ha KaXIOM CTpaHMIE CJEBAa OCTABISAIOT MOJS MMUPUHOW 25-30 MM I 3alMUCH  KOPOTKHUX
10/13ar0JIOBKOB, KPAaTKUX 3aMEUYaHHii, BOITPOCOB;

— KaxJas CTpaHUIa TeTPaJu HyMepyeTcs;

— JUTSl TIOBBINIICHHSI YATAEMOCTH 3aITUCH OCTaBIISIOT MHTEPBAIBI MEXKIY CTPOKaMH, ad3aliaMu, HOBYIO
MBICJTh HAUMHAIOT C «KPACHOW» CTPOKH;

— MpU KOHCIEKTUPOBAHUHU MIMPOKO UCTOIB3YIOT PA3IMYHBIE COKPAIICHUS W YCIOBHBIE 3HAaKH, HO HE B
yiep0d CMBICTY 3alMCaHHOTO. PeKoMeHayeTcsl MPUMEHSTh OOIIeyNOoTPEOUTENbHBIE COKPAIICHUS, HAIIPUMEP:
M.0. — MOXXET OBITh; TOC. — TOCYJAPCTBEHHBIH; 1.0. — TIOJDKHO OBITH U T.J.

— He CJIeyeT COKpaIlaTh IMEHA U Ha3BaHUS, KPOME OU€Hb YaCTO MOBTOPSIOIIUXCS;

— B KOHCTEKTE HE JOHKHO OBITh MEXaHHYECKOrO MEepPENMUCHIBAHUS TEKCTa 0e3 MPOAyMBIBAHUS €ro
COJIEp>KaHUsl U CMBICIIOBOTO aHAIIK3a.

CamocrosiTenpHasi paboTa CTYJICHTOB SIBJISETCS BakHeWmIed ¢GopMoi ydeOHO- T03HABATEIBHOTO
mporecca.
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OcHOBHasi TIeNIb CaMOCTOSITENILHOW pPA0OTHI CTyIEHTAa MPH HW3YYCHHH UCHUIUIMHBI — 3aKpPENHTh
TEOpEeTUYECKHe 3HaHUs, MOJTYYCHHbIE B XOJ€ JEKIMOHHBIX 3aHITHUH, a Takke cPOpMHUpPOBATH MPAKTHUECKUE
HAaBBIKU TIpU PabOTe ¢ MPOrPaMMHBIMH CPEJICTBAMHU.

CamocrosiTenbHast paboTa CTyIeHTa B IPOLIECCE OCBOCHHUS IUCIUIUIMHBI «MaTeMaTHKa» BKIIOYAET:

— U3Y4YEHHE OCHOBHOM U JOMOJHUTEIBHOMN JIUTEPATYPHI 110 KYPCY;

— paboTy ¢ 3JIeKTPOHHBIMU YUeOHBIMH pECYpCaMU;

— H3y4YeHHE MaTepHaJiOB MEPUOINYECKON MeYaTh, UHTEPHET PECypPCOB;

— HHJIUBUYalbHbIC U TPYIIIOBbIE KOHCYIbTAIMH 110 HanOoJiee CI0XKHBIM BOIIPOCAM.

Ha camocrositensHyto paboTy cTyAeHTOB OTBOAUTCA 14 yacoB yueOHOTO BpEMEHHU.

Havanom opranusauuu 000 caMOCTOATEIbHONW pabOThl IOJKHO ObITh NPUBUTHE HABBIKOB U YMEHMU
IrPaMOTHON pabOThl C y4eOHOW M HAYYHOM JHMTEPATypol. DTOT MPOIECC, B TMEPBYI OUYEpeidb, CBSI3aH C
HAXOX/JCHUEM HEOOXOMUMOW JUIsi YCHEIIHOTO OBIAJCHUS YYeOHBIM MaTrepuaioM nuTeparypoil. CTyaeHT
JOJDKEH YMETh MOJIb30BaThCs (POHAaMU OMOIMOTEK U CIIPABOYHO-OMOIMOrpad iuecCKUMHU U3 TaHUSIMH.

CryaeHThl JUisl TOJHOIIEHHOTO OCBOCHMSI Y4EOHOrOo Kypca JOJIKHBI COCTaBISATh KOHCIIEKTHI Kak IPH
MPOCIYIIMBAaHUN €ro TEOPETHYECKOM (JIEKIIMOHHOM) YacTH, TaK W MpPH MOJATOTOBKE K MPAKTHUYECKUM
(cemuHapckuM) 3aHATHSIM. JKemareiapbHO, YTOOBI KOHCIEKTHI JICKIMHA 3alHACHIBAINCH B  JIOTHYCCKOM
MOCIIE0BATEIHLHOCTH U3yUEHUS Kypca U COJEPKAIKUCh B OHON TETPaIHu.

KoHcnekT aJist cTyIeHTOB SIBJISIETCSI HEOThEMJIEMOM YacThIO B MPOIIECCE U3YyUEHUSI Kypca, TaK OH:

— B IIOJIHOM 00BbEME OI[EHUBAETCS KaK Pa3sHOBHIHOCTh MHUCbMEHHOTO OTBETA HA U3y4aeMble BOIPOCHL;

— CBEJIEHUS U3 KOHCIIEKTa MOTYT BBICTYINAaTh B KaueCTBE MCTOYHHMKA JOIMOJIHEHUN K OTBETaM IPYIHX
CTYJCHTOB.

Opranuzans TeKyIIero KOHTPOJIsl 3HAaHWW, YMEHUN U HAaBBIKOB OOYYAIOIIMXCS OCYIIECTBIACTCS MYyTEM
aKTUBHOM palbOTBhl CTYIEHTOB Ha MPAKTUYECKUX 3aHIATUAX, YMEHHEM HCIOJIb30BaTh IOJIyYE€HHBIE
TEOpPETHYECKUE 3HAHWA Ha TMPAKTHKE, YMEHHE MpPaBUIBHO M OCO3HaHHO paboTaTh C MPOTPAMMHBIMU
CpeICTBaMH JIJIsl JOCTHXKEHHUS MTOCTABICHHOM LIENH, I MOJIy4eHUsI KOHEUHOTO MOJI0KUTEIBHOTO pe3yibTara.

@opMOIl UTOrOBOTO KOHTPOJIS ABISETCA dK3aMeH. Llenpro sKk3ameHa mno gucuuiuinHe «MaremaTukay
SBIIETCS TPOBEpKAa TMONYYCHHBIX 3HAHUH CTYJEHTOB MPHOOPETEHHBIX B Mpolecce OOy4YeHUs IaHHOM
MPEAMETHOM 00JIaCTH.

Jlnst aun ¢ OrpaHUYEeHHBIMUA BO3MOXHOCTSIMU 37I0POBBSI MPEyCMOTPEHA OpraHU3alMsl KOHCYJIbTAlUN C
HCIIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

6 OLEHOYHBIE CPEJACTBA JJis1 KOHTPOJISA YCIEBAEMOCTH

7.1 IlacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

e Kounrposmnpyemsie Homep 3HaHmii, yMeHMii, HABBIKOB HanmeHoBanHe
pasaeJibl (TeMbl) (onbITa) M3 MEepeYHs
n/n OLIEHOYHOI0 CPeACTBA
AUCHUTLIHHBI
1 Anrebpa 31,32,33; V1,V2,¥3,V4, V5, V6; Ol TECT
2 OCHOBBI TPUTOHOMETPUHU 31,32; V4, ¥V5,V6,VY7,V8,V¥9; 01, 02 TECT
3 DYHKIIUU UX CBOICTBA U 31,32; V6, Y7, V¥8,¥9,V10; O2
TeCT
rpaduku
4 Hauvana maTemaTrnueckoro 31,32,33; V6, V11, V12, V13, V14; O3 TecT
aHaImM3a
5 YpaBHEHUs U HEpABEHCTBA 31,32,33; V4, V6, V8, ¥9, V15, V16, TECT
Y17, V¥18; O1, O4
Komb6unaropuka, 31,32, 34,35; V5, Y19, ¥20; 04, O5
6 CTaTUCTUKA U TEOPHS TeCT
BEPOSTHOCTEN
7 TeoMeThis 31,32,33; V21, V22, V23, V24, Y25, TecT
P V26, Y27, V28; 06
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7.2 Kpurepumn OleHKH 3HAHUI

KoHTposb U OLleHKa pe3ysIbTaTOB OCBOCHUS Y4EOHOMN NMCLUIUIMHBI OCYILECTBIISIETCS MIPENOJAaBATEIEM B
Iporecce IPOBEACHUs MPAKTHUECKUX 3aHITUH, TECTUPOBAHMS WM BBINOJIHEHUS OOydyarolIMMUCS KeMc-
3a/1aHui (MMPOU3BOJCTBEHHBIX CUTYaIUH).

Teer. Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHMM, IO3BOJIAIONIAS AaBTOMATU3MPOBATH IPOLENYPY
M3MEpEHUs YPOBHSI 3HAHUM U yMEHMH o0ydaromierocs. TecT OLeHUBAeTCs 0 KOJIMUYECTBY IIPaBUIIbHBIX OTBETOB
(ue menee 50%).

Kpurtepun onieHKk# 3HAHMH CTY/ICHTOB B 11€JI0OM 110 JMCIHUILIHHE!

3HaHUS CTYICHTOB Ha NPAKTUYECKUX 3aHATHUAX OLIEHUBAIOTCS OTMETKAMU «OTJIIMYHO», «XOPOILIOY,
«yZIOBJIETBOPUTEIILHO» U «HEYAOBIETBOPUTEIILHON.

O1eHKa «OTIMYHO» BBICTABISIETCS, KOTJa CTYACHb I10Ka3bIBaeT INyOOKOE BCECTOPOHHEE 3HAHUE pa3Jiena
IUCLUUIUIMHBL, 00S3aTeNIbHOW W JONOJHHUTENBHON JIUTEpaTypbl, apryMEHTUPOBAaHO M JIOTUYECKU CTPOMHO
u3JaraeT MaTepuall, MOXKeT IIPUMEHSTh 3HAHU [l aHaJIN3a KOHKPETHBIX CUTYallui.

OneHka «xXopoIlo» CTaBUTCS IPU TBEPAbIX 3HAHMSIX pas3jelia AUCLUUILUIMHBI, 0053aTelbHON JIUTEPATYpBHI,
3HaKOMCTBE C JIONOJHMUTENBbHOM JIMTEpaTypoi, apryMEHTHMPOBAHHOM H3JI0)KEHUU MaTepuaia, yMEHHUH
IIPUMEHUTD 3HAHUS U1 aHAIN3a KOHKPETHBIX CUTYalUil.

O1eHKa «yA0BJIETBOPUTENIBHOY» CTABUTCS, KOT'/Ia CTYAEHT B OCHOBHOM 3HAET Pa3JieN JUCLUIUIMHBL, MOXKET
MPAKTUYECKH TPUMEHUTH CBOH 3HAHUSI.

OneHka «HEYJOBJIETBOPUTEIbHO» CTABUTCS, KOIJa CTYAEHT HE OCBOWJI OCHOBHOIO COJEpKaHMs
npeaMera 1 ¢1ado 3HAeT U3y4aeMblid pa3ieN JUCIUTUINHBL

OreHOuUHBIE CPECTBA JIIsl MHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/I0POBbsI BBIOMPAIOTCS
C YUETOM MX MHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOEHHOCTEM.

— IOpU HEOOXOJUMOCTH MHBAJIWAAM M JIMIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU  3710pPOBbS
IIPEJOCTABIIAETCS TOTOJIHUTENILHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— NpU TPOBEIACHUM TMPOLEAYyphl OLEHUBAHUS pPE3yJIbTaTOB OOY4YEHHMs MHBAIWIOB M JIML C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS NPEAYCMAaTPUBAETCs HCIOJIb30BAaHUE TEXHUYECKHUX CPEJICTB,
HEOOXOMMBIX UM B CBSI3U C X UHAMBHyaTbHBIMH OCOOEHHOCTSIMU;

— IpU HEOOXOAMMOCTH JUIsl 00YYarOIMUXCS C OrPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSl U MHBAJIUIOB
Ipolie/lypa OLEHUBAHUS Pe3yJIbTaTOB 00YUYeHHUs MO JUCLUIUIMHE MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHuBaHus Pe3yJbTaTOB O0yYEHUS] MHBAIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI MO JUCHMIUIMHE (MOJYNIO) TMpelycMaTpuBaeT MpeJocTaBleHue UHpopMmauuu B  (opmax,
aIalTHPOBAHHBIX K OTPAaHIYEHHSIM UX 3/I0POBBSI U BOCTIPHSITHS HHPOPMAITUH:

JUist T ¢ HapyIIEHUSIMH 3pEHUSL:

— B Ie4yaTHOU (hopMe yBEIMYEHHBIM MIPU(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JIist an ¢ HapyIeHNs MM CITyXa:

— B IIEYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMUA OTIOPHO-/IBUTATENILHOTO amapara:

— B TeyaTHOU (hopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN IepedYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00yUYaroIUXCsl.

CryneHTsl 00s3aHbI CIaTh SK3aMEH B COOTBETCTBUU C PACIMCAHUEM M YYEOHBIM IUIAHOM. DK3aMeH IO
JMCLUIUIMHE TpecienyeT 1eJb OLEHUTh CPOPMUPOBAHHOCTh TpeOyeMBIX 3HAHWHN, YMEHUH U HaBBIKOB, pabOTy
CTYIEHTa 3a KypC, MOJy4YE€HHE TEOPETHUECKUX 3HAHWH, WX MPOYHOCTh, Pa3BUTHUE TBOPUYECKOTO MBIIIICHHUS,
npuoOpeTeHNe HAaBBIKOB CAMOCTOSTENBHOM pabOThl, yMEHHE NMPUMEHATh MOJTYUYEHHBIE 3HAHUS JUIS PELICHUS
MIPAKTUYECKHX 3a/1a4.

dopma MNpOBEAECHHA DSK3aMEHAa: YCTHO WM MNHCbMEHHO. Pe3ynpTaT clauM SK3aMeHa 3aHOCUTCS
IIPENoIaBaTeNeM B H9K3aMEHAIMOHHYIO BE€IOMOCTb U 3aUETHYIO KHIIKKY.

Kputepun BbICTaBICHUS CTYACHTY OLIEHKU MO SK3aMEHY:

OLIEHKAa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OTBET apryMEHTUPOBaH, OOOCHOBaH WU JaHa
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CaMOCTOATCJIbHAA OLICHKA U3YUCHHOTO MaTCpUalia,
OIICHKA «XOpOoHIO» CTAaBUTCA CTYACHTY, €CJIIM OTBET apryMCHTHPOBAH, ITOCICAOBATCICH, HO AJOITYHICHBI
HCKOTOPLIC HCTOYHOCTH;

OLIEHKA

«YOOBJICTBOPUTEIIBHO»

CTaBUTCA CTYICHTY,

CYIICCTBCHHBIC JIOTHYCCKUC HECOOTBCTCTBUAA,
OLICHKA «HCYAOBJICTBOPUTECIILHO» €CJIU B OTBETC OTCYTCTBYCT apryMmeHTalus, T€Ma HE PaCKphITa.

7.3 OneHOYHbBIE CPEACTBA ISl MPOBEAEHUS TEKyllel aTTecTauuu
Texymumii KOHTPOIb MOKET MPOBOAUTHCS B (popMme:

— (pOHTAIBHBIN ONPOC;
— WHJMBUAYAIbHBIA YCTHBIA OINPOC;

— NMCBbMEHHBIN KOHTPOJIb;
— TECTUPOBaHUE M0 TEOPETHUECKOMY MaTepHay;
— mnpakTudeckas (1aboparopHas) padoTa;

— 3aIUTa BHIMTOJTHCHHOTO 3aaHMS;
— pa3paboTka npobiieMbl Kypca (JOKJIan).

€CJIN OTBET MABJICTCA HEIOJIHBIM H HUMECT

COIIOCTAaBJICHUH
KOHKPCETHBIX MIOHSATUH

Popma 3HaHUA YMeHus Brnanenust (HaBBIKM) JInuHble KauecTBa CTyIEHTA
aTTecTalluu
YcTHBIH Kontposs 3Hanuii mo | OueHka ymeHHS Or1ieHKa HaBBIKOB OreHka cnocoOHOCTH
(TTMCBMEHHBII) OTIpeIeIeHHBIM pa3nu4ath paboThl ¢ ONEpaTUBHO U KaUeCTBEHHO
OIIpOC TI0 TeMaM npobiaemam KOHKpETHBIC MOHATUS | JUTEPaTypPHBIMU OTBEYaTh Ha MOCTABJICHHBIE
HCTOYHUKAMHU BOTIPOCHI
Pedepatst KonTponb 3Hanwmii mo | OueHka yMeHHs OrneHKa HaBBIKOB OrneHka cnocOOHOCTH K
OTIpeIeIeHHBIM pa3nuJartb paboTHI ¢ CaMOCTOSATENFHON paboTe U
npobiaeMam KOHKDPETHBIC TIOHITHS | JUTEPaTypPHBIMH aHAIN3Y JTUTEePATyPHBIX
HCTOYHUKAMHU HCTOYHHUKOB
IIpaktuueckue KouTponas 3Hanust OueHka yMeHUst OLeHKa HaBbIKOB OrneHka ciocoOHOCTH
(;mabopaTopHbIE) | TCOPETHYECKUX OCHOB | BBHIIOTHATH ydeOHBIE | pabOTHI IO 3aJaHHBIM OTIePATUBHO U KAYECTBCHHO
paboTh MaTEeMaTHKH 3aJJaHus IPUMCHSS aNropuTMaM pemaTh MocTaBICHHBIC Ha
W3yUYCHHBIC MTPaBHJIA, MPaKTUYEeCKUX paboTax 3aJauu u
hopMyIHI, apryMeHTHPOBATh PE3yNIbTATHI
AITOPUTMBI
TectupoBanue Kontposs 3nanuii mo | OueHka ymeHHS Or1ieHKa HaBBIKOB OreHka crnocoOHOCTH
OTIpeieIeHHBIM pa3nu4ath JIOTHYECKOT'0 aHAJIN3a U OTIEePaTUBHO U KaYeCTBEHHO
npobiemam KOHKpETHBIC TIOHATHS | CHHTE3a IIPU OTBEYaTh Ha NTOCTABJICHHBIE

BOTIPOCHI

IIpumepHBIE TeCTOBbIC 3aJaHUA:

1. VYkaxure 00s1acTh onpeaenaeHus QyHKIUN F(x)

=X —x-2

g CROmHU[240) . o [F12]. ) (mooi=) L (25400) . ) (005 +00)

2. Ob6nacTblo onpeaeneHus: GyHKIUH y= f (X) Ha3bIBACTCS
a) COBOKYITHOCTh 3HAYEHHUH 3aBHCHMOW IEPEeMEHHOW X, s KOTOPBIX OMpEIeNeHO PaBeHCTBO

y=1(x)

6) COBOKYITHOCTb 3HAYECHUN HE3aBUCHUMOM HCpCMCHHOfI X, I KOTOPBIX OIPCACIICHO PaBCHCTBO

y=1(x)

B) COBOKYITHOCTb 3HAUEHUI NEPEMEHHON Y, AJI1 KOTOPBIX ONPEAEIEHO PABEHCTBO y= f (X)
I') COBOKYIMHOCTb MPOU3BOJIbHBIX 3HAYEHUH MEPEeMEHHOH X, IS KOTOPBIX OMNPEIENIEHO PaBEHCTBO

y = f(x)

3. I'padukom dpyHKIIIH y=1(x) Ha3bIBaCTCSA

a) MHOYKECTBO TOUYEK TUIOCKOCTH BHJIa (X’ f (X)) , TIe X -a0cIucca TOYKH, (X) - Op/AMHATA.
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10.

11.

(x, T(x)) f(x)
0) MHOXECTBO TOUYEK IMPOCTPAHCTBA BUAA , TIe X -a0cIucca TOYKH, - OpIMHATA.

(f(). %) e F(X) X
B) MHOX>XKECTBO TOUYCK IINIOCKOCTH BH A , TJC '36CHHCC& TOYKH, - OpAuHarTa.

(f(x). %) o F(X) X
F) MHOXXECTBO TOUCK IIPOCTPAaHCTBA BHUJa , TJC '36CHI/ICC& TOYKH, - OpAuHara.

_ N
VYKaKXUTE NPOU3BOAHYIO QYHKIIUH y=X
n-1 n-1

n n+1
a) X7, ) NXT 7 gy NXT 7y X
YKaXuTe MpOu3BOIHYIO (QYHKIIHH y= Ioga X
Ina 1 X 1
a) X ; ¢) XIna, g lna, X

VYKaxuTe Npou3BOIHYIO QYHKIUN
a) —SINX, ) COSX; z) —COSX; p) SiNX

y =COS X

Haiitu yrmoBoit koap¢ummeHT kacaTeqbHOW K rpaduky (QyHKIHH

Xo =—3
a)—45; 6)40; B)-39; 1)39

Haiitn ckopocTp MaTepuaJbHONM TOYKH, KOTOpas JBHUIACTCs

MOMEHT BpeMeHH to =1c¢
a)10; 6)3; B)-3; 1)-10
@ y="1(x) ;
VHKITUS HA3bIBACTCS BO3PACTAIOUICH, €CITH
a) JuIsl THOOBIX 3HAYEHUH MEePEeMEHHOU X1, %z € D(Y)

f(x1)>f(x2)

0) i MOOBIX 3HAYEHUH MEPEMEHHON X1, %2 € D(Y) , TAKHX,
f(x1)<f(x2)

, TaKuX,

Xls X2 € D(y)

B) JUTs JTFOOBIX 3HAYEHUU TEepeMEHHOU
f(x1)<f(x2)

) A5 J00BIX 3HAUYEHUI MepeMEeHHON

fxy)>f(x2)

, TAKUX,

X, % € D(y), TaKwX,

OyHKIUS y= f(X) Ha3bIBaeTCs YOBIBAIOIIEH, €CITU

a) [ MoObIX 3HAUYeHHI MepeMeHHOI X, %o € D(Y) , TAKUX,
f(x1)>f(x2)

0) uIst TFOOBIX 3HAYEHHI MEpEMEHHOM X, Xz € D(Y) , TaKHUX,
f(x1)<f(x2)

B) Ul JTIOOBIX 3HAYEHUM MEpEMEHHOU X1, %3 € D(Y) , TaKHX,
f(x1)<f(x2)

r) [ M0ObIX 3HAUEHMI HepeMeHHO X1, % € D(Y) , TAKUX,
f(x1) <f(x2)

9gTo X1~>X2

YTo X1~>X2
X1>X2

4qTo

YTo X1<X2

qTo X1~>X2

410 X1~>X2
X1>X2

qTOo

qgTo X1<X2

10 3aKOHY

y=7x*+3x-8

B TOYKE

x(t)=2t> —t+9

BBIIMOJIHACTCA COOTHOLICHHEC

BBITIOJIHACTCA COOTHOIICHUEC
BBITTOJIHACTCA

COOTHOIICHHEC

BBITTIOJIHACTCA COOTHOIIICHHEC

BBITTOJIHACTCA COOTHOIIICHUC

BBITTOJIHACTCA COOTHOIICHUEC
BBITIOJIHACTCA

COOTHOIICHHEC

BBITTOJIHACTCA COOTHOIIICHHC

Kakoii 13 OTBETOB COOTBETCTBYET PE3yJIbTaTy UCCIIEIOBAHUHN JaHHOW (QYHKUIMHU NPU ONpeAeIeHUN

= —, 2 — 2
TOUYEK SKCTPEMyMa, eClti ¥ 2X° —6x+5"

a) % =715 ye gpnsercs Toukoil sKkCTpeMyma;
6) % =15 rouka makcumyma;

B) %o = 15 rouka MUHHMYMA.
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r) %= ~15 gnsercs nanGonsiM sHaveHIEM

IIpumepHBIe BOMPOCHI IJI1 YCTHOTO ONMPOCca:
Pazgea 1. Anreopa
1. Maremarnka B HayKe, TEXHUKE, YKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTUYCCKOM
NEeSATETHHOCTH.
2. lenu n 3a1aun U3y4yeHUss MaTEMaTUKU TP OCBOCHUU Tpodeccuii.
3. llensle uncna.
4. CBoiicTBa LENBIX YHCEIL.
5. IlpusHaku AEIUMOCTH.

IIpumepHbIe BONPOCHI 1JIs1 KOHTPOJbHBIX PadoT:
Paznen 1. Anredopa
1. BbUCIUTS:

39.3°
a) —————;

2
6)(Szvﬁéj
15°.272.3 3

2. U3BectHo, uto 12* = 3. Haiitu 127"
3. Bemmonuuts aeiictsus (a>0, b>0):

a) a

V541

9

4++/5 . 1
aﬁfl

5 Jaria o

Ya

7.4 OueHo4HbIe CpeACTBA /sl NPOBEAeHHUs MPOMEKYTOYHON aTTeCTALNH
[IpoMexxyTouHas arrecTauus

®opma . [Ipumepst
IIpaxkTuyeckuit onsIT JInuHble KauecTBa
aTTecTaly 3HaHuA YMeHnus OLICHOYHBIX
(BHameTh) oby4aromerocs
4071 CpEeACTB

Ok3ameH — O MaTeMaTHKE KaK — YMCHHEC — OBJIAJICHHEC — chopmupoBarnocts | Bompocsr:
YHHUBEPCAJIbHOM CaMOCTOSTEJIbHO MaTeMaTHYECKUMU IIpeCTaBICHUN O MpUJIararnTcs
SI3BIKE HAYKH, ONpPEACIATh LEJIH 3HAHUSAMH U YMEHUSIMU, MaTEMaTUKE Kak
CcpeacTse JI€SITEIbHOCTU U HEOOXOTUMBIMH B I10- YHUBEPCAJIbHOM SI3BIKE
MOJCIUPOBaHMUS COCTaBJIAThH I1IJIAHBI BCEHEBHOM XKU3HU, VIl | HAYKH, CPE/ICTBE

SIBJICHUH M ITPOIIECCOB, | JESTEIBHOCTH; OCBOEHHS CMEKHBIX MO/JIETTMPOBAHMUS
UZIesIX ¥ METOJIaxX Ma- | CaMOCTOSTEIILHO €CTECTBEHHO-HAYUHBIX SIBIICHUH U TTPOIIECCOB,
TEMAaTHKH; OCYIIECTBIISITh, JUCUUIUIAH 1 nzesX ¥ MeToax Ma-
— 0 MaTreMaTuKe Kak | KOHTPOJIMPOBATh U JUCLUTUIMH TEMAaTHKH;

YaCTH MUPOBOM KOPPEKTHUPOBAThH IPOoQeCCHOHANBEHOTO — THOHMMAaHHE
KYJIBTYPHI M MECTE JESITEIbHOCTD; LUKJIA, JJIS IOy 9eHHS 3HAYUMOCTHU

MAaTCMaTHUKH B

HCII0JIB30BAaTh BCC

obOpa3oBaHUs B

MaTEMaTUKU 1JIs1

COBPEMEHHOM BO3MOJKHBIE PECYPCHI | 00NacTsX, HE HAay4YHO-TEXHHYECKOTO
LWBUJIN3ALNH, JUIsL JOCTHIKEHUS TpeOyroLIMX rnporpecca,

croco6ax OmMCaHust MIOCTaBJIEHHBIX LieNel | yrirybiaeHHoH chOpMHUPOBAHHOCTH
SIBIIGHUH peabHOIo M peanr3annu MaTeMaTH4eCcKOH OTHOIICHHS K

MHpa Ha IJIAHOB IIOATOTOBKH,; MaTeMaTUKe KaK K
MaTeMaTU4ECKOM JAEATEIBPHOCTH, — BJIAJICHUE HABbIKAMU 4acTu

SI3BIKE; BBIOMpATh YCIICIIHBIE | [T03HABATEIBHOM, o01eyesioBeyeckon

— O MareMaTu4deckux | CTpaTreruu B y4eOHO- KYJIBTYpPBI Yepe3
MOHATUAX KaK Ppa3InIHbIX HCCIIEeI0BATENIbCKON U 3HAaKOMCTBO C
BaKHEHIIINX CUTYalUsX; MIPOEKTHON UCTOpUEN pa3BUTHS
MaTEMaTHYECKHUX — yMeHue JIEATEIILHOCTH, MaTEMATHUKH,
MOJEIIX, MPOYKTUBHO HaBBIKAMU Pa3pelIeHUs 3BOJIIOLIMEH
MMO3BOJISTIOIIHX obmaTecs 1 po0JIeM; CITIOCOOHOCTh U | MaTeMaTHYECKUX UJICH;
OIMCHIBATH M M3y4aTh | B3aMMOIEHCTBOBATH TOTOBHOCTH K — pa3BUTHE

pasHbIE IIPOLECCHI U B TIporiecce CaMOCTOSITEIbHOMY JIOTUYECKOTO
SIBJICHU; IOHUMaHNE COBMECTHOM TIOUCKY METOJIOB MBILLIJICHUS,
BO3MOKHOCTHU JEeATEIbHOCTY, penICHHS MPAKTUICCKUX | MPOCTPAHCTBEHHOI'O
aKCHOMaTHYECKOI'O YYUTBHIBATH MTO3ULMKA | 3a1a4, IPUMEHEHUIO BOOOpaKEeHUS,

JPYTHX yYacTHHKOB

Pa3JIMIHbIX MCTO0B
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®dopma . ITpumepst
aTTecTan EY——. N A— [IpakTrueckuit onbIT JInuHble KadyecTBa OLICHOMHEIX
(BIameTh) obOy4arorerocs
nn CpelCTB

IIOCTPOEHHUS JNEATEIIBHOCTH, TMO3HAHWS,; AJITOPUTMHUYECKON

MaTeMaTHYECKUX 3¢ PeKTHBHO — BIIAJCHUE S3BIKOBBIMH | KYJIBTYPBHI,

TEOPHIA; paspemiarh CPENCTBAMU: YMEHHE KPUTUYHOCTH

— 00 OCHOBHBIX KOH(IIUKTHI SICHO, JIOTUYHO U TOYHO MBIIIJIEHNS HA YPOBHE,

MOHSATUSIX H3JaraTh CBOIO TOUKY HEOOXOIUMOM JIJISI

MAaTEMATUYECKOTO 3pEHUs, UCIIOIb30BATh Oynymeit

aHaIMU3a u UxX ACKBATHHIC SI3BIKOBBIC npodeCCUOHATBHOM

CBOICTBaX, BlaJcHUE CpEeACTBa; NEATENIbHOCTH, JJIsI

YMEHHEM — BJIAJICHUE HAaBbIKAMU MPOAODKCHUSA

XapaKTepu3oBaTh IO3HABATECIbHON 06pa30BaHI/ISI u

noBeJicHre QYHKINH, pediexcun Kak camMo00pa30BaHMS;

HUCIOJIb30BaHUE OCO3HAHUA — OBJIaJACHUC

TIOTy4CHHBIX 3HAaHUI COBEPLIAEMBIX ICHCTBUI | MaTEMaTHICCKUMU

JJIA OIIMCaHMA 1 1 MBICJIUTEILHBIX 3HAaHUSIMU U

aHalIn3a peaJIbHbIX MPOIIECCOB, UX YMCHHUSIMH,

3aBUCHUMOCTCH;

— 0 Ipoleccax u
SIBIICHUSX, UMEIOLITUX
BEpPOSATHOCTHBIN
Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MUpE,
OCHOBHBIX NOHSTHAX
3JIEMEHTAPHOU TEOPUU
BEPOSITHOCTEH;
YMEHUI HAXOUTh U
OIICHUBATH
BEPOSITHOCTH
HACTYTIJICHHS
COOBITHIA B
MpOCTENIINX
MPAKTHUECKHUX
CUTYaLUAX U
OCHOBHbIE
XapaKTePUCTUKU
CIIy4YaiHbIX BEJIMYHH

pe3yIabTaTOB U
OCHOBAHUH, T'PaHUIL
CBOETO 3HAHUS U
HE3HaHUs, HOBBIX
M03HABATENbHBIX 3a/1a4 U
CPEJIICTB JJIS UX
JIOCTHXKEHUSI,

— BIaICHUE METOIAMU
JIOKA3aTeNbCTB U
AITOPUTMOB PEIICHHUS,
YMCHHE UX PUMCHSTB,
TIPOBOIUTH
JIOKa3aTeNbHbBIE
paccyXaeHHsl B X0J1e
pelieHus 3aiay;

— BIIAJICHUE
CTaHIapTHBIMU
MpUEeMaMHU PEeIIeHUs
paIMOHATBHBIX U
HppaIOHABHBIX,
MMOKa3aTebHBIX,
CTETICHHBIX,
TPUTOHOMETPUICCKHAX
YpaBHEHUH U
HEPABEHCTB, UX CUCTEM;
HCTOJIb30BaHNE TOTOBBIX
KOMITBIOTEPHBIX
MPOTpaMM, B TOM YHUCIIE
JUTST TIOUCKA Ty TH
peuieHus u
WUTIOCTPALUH PELICHUS
YpaBHEHUH U
HEpaBEHCTB;

— BIJIaJIEHUE OCHOBHBIMU
MOHATHUSIMH O TUIOCKUX U
MIPOCTPAHCTBEHHBIX
T€OMETPUIECKHUX
(urypax, mX OCHOBHBIX
CBOWCTBAX;
c(hOpMHPOBAHHOCTH
YMEHUS pacrlo3HaBaTh
FeOMETPUYECKHE
(Gurypsl Ha YyepTeKax,
MOJEJSIX U B PealibHOM
MHUpE; IPUMEHEHHUE

HEO0OXOTUMBIMH B TT0-
BCEIHEBHOM KU3HHU,
JUTS. OCBOCHHS
CMEXHBIX
©CTECTBEHHO-HAYUHBIX
JUCIUTUIAH 1
JUCTIATUTAH
po¢eCCHOHATHHOTO
IUKIIA, IS IOy YCHHUS
00pa3oBaHUA B
o01acTax, He
TpeOyrommx
yriyOaeHHOH
MaTeMaTHYEeCKON
MOJITOTOBKU;

— TOTOBHOCTbH U
CIOCOOHOCTS K
00pa3zoBaHUIO, B TOM
qucIie
camM000pa30BaHUIO, HA
MIPOTSDKEHUH BCEH
JKU3HU; CO3HATEIILHOS
OTHONICHHE K
HETPEPEIBHOMY 00-
Pa30BaHUIO KaK
YCJIOBUIO YCIIEUTHOM
npodeccnoHamTLHOM U
00ILECTBEHHOM Jes-
TEBHOCTH;

— TOTOBHOCTH U
CHOCOOHOCTH K
CaMOCTOSITEIbHOM
TBOPYECKOH U
OTBETCTBEHHOU
JIESTeITbHOCTH;

— TOTOBHOCTH K
KOJUIEKTUBHOH paborte,
COTPYAHUYECTBY CO
CBEPCTHUKAMH B 00pa-
30BaTEIILHOM,
00IIECTBEHHO
MOJIC3HOH, Y4eOHO-
HCCIIEIOBATEIBCKOM,
MPOCKTHOM U APYTUX
BUJAX JICATCIBHOCTH;
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®dopma . ITpumepst
[IpakTrueckuit onbIT JInunbie kauecTBa
aTTecTal 3HaHuA Ymenus OIICHOYHBIX
(BIameTh) obOy4arorerocs
208 CpencTB
H3YYEHHBIX CBOWCTB — OTHOILEHHE K

reoMeTpuueckux GUryp | npodeccuoHaIbHOM
1 GopMyIn A1 pEICHUST | IeATEIBHOCTH KaK
TFE€OMETPUYECKHX 3a1a4 U | BO3MOXKHOCTH Y4acTHUs

3aja4 ¢ MPaKTUIECKUM B PEIIECHHUH JTUYHBIX,

coJiep>KaHueM 0OILIECTBEHHEIX,
rOCYJapCTBCHHBIX,
00I1I€eHALIMOHATIEHEIX
npobieM

7.4.1 HpI/IMepHLIe BOIIPOCHI JIA IIPOBEACHUA l'[pOMC)KyTO‘lHOﬁ arrecranuun

IIpumepHblie Bonpocsl k 3k3ameny (1 cemecTp)

RRO©oONoO~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.

Paaguannas mepa yria.

BpamarensHoe 1BUKEHUE.

Cunyc, KOCUHYC, TAHT'€HC M KOTaHI€HC YHCJIa.

OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmynsl npuBegeHus. DopMyIibl CI0XKEHUS.

@opMmyuisl ynBoeHHs. DOpMyIIbl IOJOBUHHOTO YTJIa.

IIpeoOpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHUE U TPOU3BEACHUS B CYyMMY.
BripakeHne TpUroHOMETpUYECKUX (PYHKIMI Yyepe3 TaHTeHC MOJIOBHHHOTO apryMeHTa.
[Ipocreiinye TpUroHOMETPUYECKUE YPABHEHUS.

[Ipocreiimme TPUrOHOMETPUYECKNE HEPABEHCTBA.

OOpatHble TpUroHoMeTpudeckre QyHKIUU. APKCUHYC.

OOpaTHble TPUrOHOMETpUYECKHE QYHKIINH. APKKOCHHYC.

OOpatHble TpUTOHOMETpUYECKHE (PYHKIIMU. APKTAHT€HC.

Oyukuuu. O651acTh ONpeneaeHs] © MHOKECTBO 3HAUEHUH.

I'padux ¢pynkuuu. [locrpoenue rpadukoB QyHKIUII, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.
CgoiictBa ¢pyHKIIMA. MOHOTOHHOCTh, OTPAaHUYEHHOCTb.

CaoiicTBa ¢pyHKunU. YeTHOCTh, HEYETHOCTb.

CgoiictBa ¢pynkuuu. [lepnoandaHOCTS.

[TpomesxyTku Bo3pacTaHus U yObIBaHUS QyHKIUU. ['paduueckas MHTEprIpeTaus.
Haubonbiiee u HanMeHblee 3HaueHus QpyHKuuu. ['paduueckast uHTEpIpeTanus.
Touku skcTpemyma. I'padpuyeckas naTepnperanys.

CnosxxHast QyHKIMS (KOMITO3ULIUSA).

[TonsATHE O HETIPEPHIBHOCTU (YHKIIHH.

Oo6parnbie pynkmuu. O6IacTh onpeeaeHus: U 00JacTh 3HaAYEHUH 00paTHOM (YHKIIUH.
I'padux oOpaTHOM QYHKITUH.

CrenenHble QyHKIIUY.

[TokazaTenpHBIE PYHKITHH.

Jlorapupmuueckue QyHKIUH.

Tpuronomerpuueckue QyHKIIUH.

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[TpeobpazoBanms rpaduxos. [lapamnenbHbpli TepeHoC.

ITpeoOpa3zoBanus rpadukoB. CUMMETpHsI OTHOCUTENBHO OCe KOOpAMUHAT.
[TpeobpazoBanus rpaduxoB. CHMMETpPHS OTHOCUTEIBHO HadaJla KOOPJAWHAT.
ITpeoOpaszoBanus rpadgukoB. CUMMETPHsI OTHOCUTEIBHO MPSIMOH Y = X.
[IpeobpazoBanms rpadukoB. PacTskeHue u cxatre BAOIb OCEH KOOpAUHAT.
ITocnenoBarenbHocTH. CIIOCOOB! 3aJaHUS ¥ CBOMCTBA YHUCIIOBBIX ITOCJIEA0BATEIHLHOCTEN.
ITonsaTune o nmpeaesne nNocae10BaTeIbHOCTH.

Cy1ecTBoBaHuE Npezesia MOHOTOHHON OIpaHUYeHHOMN MOCIIE10BAaTEILHOCTH.
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39. CymmupoBaHHE MMOCICIOBATEILHOCTEH.

40. beckoHe4yHO yOBIBaroIasi reOMETpUYECKast MPOTPECCUS U €€ CyMMa.

41. TlonsTHe 0 MPOM3BOAHON (DYHKIINH, €€ TEOMETPHUECKUI U (PU3NIECKUI CMBICIL.
42. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

43. TIpou3BOgHBIC CYMMBI, PA3HOCTH, IPOU3BEACHHUS, YACTHOTO.

44, TIpou3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI.

45. TlpumeHeHre IPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKITUH U TOCTPOCHHIO TPAPHUKOB.
46. IlpousBomHas 0OpaTHON (YHKIIUH.

47. TIpomsBojHAs KOMIO3HUIIUU ()YHKITUH.

48. Bropas mpou3BoHasi, €€ FTeOMETPUUECKUNA CMBICI.

49. Bropas npou3BojHas, ee PU3NUECKUI CMBICI.

50. HaxoskzmeHue CKOpoCTH JjIsl IIpoliecca, 3a1aHHoro popMyIioi u rpaduxom.

IIpumepHBbIe BONPOCHI K IK3aMeHY (2 cemecTp)

1. TIlepBooOpa3Has u wuHTerpan. llpuMeHeHue omnpeneneHHOro HHTErpaiga s HaXO0XKJIEHUs IUlouiaau
KPUBOJMHEHHON Tpanelnuu.

2. ®opmyna Hetorona—JIeitbnuna. [Ipumepsl npruMeHeHus: UHTETrpaia B (pU3uKe U TEOMETPHH.

3. YpaBHEHUS U CUCTEMBbl ypaBHEHM. PallnoHanbHble, HppallMOHAIbHbIE YPABHEHUS U CUCTEMBI.

4. Tloka3arenbHble U TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.

5. PaBHOCHIBHOCTH ypaBHEHMI, HepaBeHCTB, cucTeM. OCHOBHBbIE NpPUEMBl MX pELICHUs (pa3oKeHUe Ha
MHO>KUTEJIH, BBE/IEHNE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA, IPapMUeCKUil METON).

6. PanumoHanbHbIe U UppalMOHATIbHBIC HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

7. lloka3zaTenbHblE U TPUTOHOMETPUUECKHUE HEPaBEHCTBA. OCHOBHbBIE IPUEMBI UX PELLICHUS.

8. MHcnonp3oBaHue CBOHCTB U rpaduKoB (QYHKIMI HOpHU pELIEHUH YpaBHEHUH U HEpaBeHCTB. MeToj
HMHTEPBAJIOB.

9. OcHOBHbIE MOHATUS KOMOMHATOPUKU. 3a1a4M Ha MOJACYET YHcia pa3MeleH i, IepecTaHOBOK, COUETaHUH.
10. OcHoBHBIC IOHTHSI KOMOMHATOPUKHU. Penienne 3anad Ha riepe0op BapUaHTOB.

11. ®opmyna 6unoma Herotona. CBolicTBa OMHOMUHAIBHBIX KO3 (DUIIMEHTOB.

12. Tpeyronpauk [Tackans.

13. CoObITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEM.

14. TlonsiTHE O HE3aBUCHMOCTH COOBITH.

15. JluckperHas ciyyaiiHas BeJIMYMHA, 3aKOH €€ pacipeaeIeHHUs.

16. YucnoBble XapaKTEPUCTUKN AUCKPETHOHN CIy4aiiHOW BEITMYMHBEI.

17. TlonsaTue 0 3aKOHE OONBIINX YHUCEIL.

18. IlpencraBneHne MaHHBIX (TAaONMUIBI, OUArpaMMbl, TpadUKH), TeHEepalbHas COBOKYIHOCTh, BBIOOpKa,
cpeaHee apupMeTHIECKOe, MEJaHa.

19. BzamMHO€ pacroyioKeHHEe ABYX MPSIMBIX B IPOCTPAHCTBE.

20. TMapamnenbHOCTH MPSAMOI U TuIOCKOCTH. [lapanenbHOCTh IOCKOCTEH.

21. TleprieHAUKYISIPHOCTH MPSMOUN U IJIOCKOCTHU. [IepreHIuKyIsIp M HaKIIOHHAS.

22. Yron Mexay IpsMO# U INIOCKOCThIO. JIByrpaHHBIN yroi. YTosl Mexay MIIOCKOCTSIMH.

23. TleprneHAUKYISIPHOCTH IBYX TUTOCKOCTEH.

24. T'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA: apaJIeIbHBIN ePeHOC.

25. T'eomerpuueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: CHMMETPHS OTHOCHTEBHO IJIOCKOCTH.

26. IlapamnenbHoe mpoekTupoBanue. Ilnomans OpTOroHaIbHOW MPOESKIMH.

27. Bepmmnsl, pedpa, rpaH MHOTOTpaHHUKA. Pa3BepTka.

28. MHororpanHuble yribl. Beimykible MHOTOrpaHHUKHU. Teopema Ditepa.

29. Ipmsma. [Ipsmas 1 HakmoHHAs pu3Ma. [IpaBribHas IpU3Ma.

30. Mapamnenenunen. Kyo6.

31. INMupamuna. [IpaBunbHas mupamMuma.

32. Yceuennas nupamuaa. Terpasrap.

33. CummeTpuu B KyOe, B apajuiesienuIie/ie, B Ipu3Me U MupaMu/Ie.

34. Ceuenus Ky0a, IpU3MBI U TUPAMHU/IBL.

35. Hunuaap w koHyc. YceueHHbIH koHyc. OCHOBaHHWE, BBICOTA, OOKOBas IOBEPXHOCTb, OOpa3yromias,
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pas3BepTKa.
36. OceBble ceUCHUS U CEUCHUS, TApATIJICIbHBIC OCHOBAHUIO.

37. Iap u cdepa, ux ceuenus. KacarenbHas I0CKOCTh K cepe.

38. O6mem u ero usmepenue. uTerpasibHas popmyna oobema.

39. ®opmyibl o6beMa Kyba, MPSIMOYTOIBHOTO MapauieenuIeaa, IPU3Mbl, IMINHApPA.

40. ®opmysasl 00beMa MUPAMHIBI U KOHYCA.

41. ®opmy:sl IUIOMIAM TOBEPXHOCTEN LIWJIMHAPA U KOHYCA.

42. ®opmyssl 00beMa mapa 1 Iiomaan chepol.

43. Tlomobue Ten. OTHOLIEHUS TUIOIIAICH MTOBEPXHOCTEH U 00BEMOB MO00HBIX TEII.

44. TlpsimoyrosibHas (IEKapTOBa) CUCTEMa KOOpPAMHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXKAY IBYMS
TOYKAMHU.

45. YpaBHeHHs cepbl, IIIOCKOCTH U MPSMOHM.

46. BexTopsl. Moy BeKTOpa. PaBeHCTBO BEKTOPOB.

47. CnoxxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

48. PaznoxeHue BEKTOpa MO HAMPABICHUSAM. YTOII MEXIY ABYMS BEKTOPAMH.

49. TIpoekuus BekTopa Ha ocb. KoopauHaTel BekTopa.

50. CkansipHOE IPOU3BEICHUE BEKTOPOB.

8 IONNIOJITHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
[Tpunoxenue 1. Meronuueckue peKOMEHJAUU A IPAKTUUECKUX 3aHATHH U CAMOCTOSITEIbHON pabOThI.
[Ipunoxxenue 2. DNeKTPOHHBIE TPE3EHTALMH JUIsl IPOBEIECHUS 3aHATUH.
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JIMCT

U3MEHEHHI pabouelt mporpaMmbl y4eOHON AUCIUTLIMHBI

Y/.01 Maremartuka

]_IOHOJIHCHI/I}I N N3MCHCHMA, BHOCHMBIC B pa60t1y}o ImporpaMmy HJUCHUILIIMHBI Ha

20 /20 y4eOHBIH rof

OcHOBaHUS BHECEHUS Paznea PII/I, B koTOpbIii
JAOTOJTHEHUT U BHOCSITCH U3MEHEHUs

M3MeHeHu

Conepsxkanue BHOCUMBIX
JOMOJTHEHU A, U3MEeHEeH U

IIpennoxenue
paboTronares

IIpennoxxenue
COCTaBUTEJISl IPOTPAMMBI

Hpyrue ocHoBanus

CocraBuTenb: IIpCrogaBaTCiib

E.1IO. Iloakom3una

noonucs

YTBepxkJeHa Ha 3aceJaHud MPEeIMETHOM (IIMKIOBOW) KOMHUCCHUU COLMAIBHO-

I'YMaHUTApHBIX JUCLUILIIH
poToKos Ne OT «___ » 20

[Ipeacenarens mpeaAMeTHON (ITUKIIOBOI)
KOMHCCUU COIMAJIbHO-TYMaHUTaPHBIX
JTUCITUTUINH KaH/I. U0 HayK

H.B. ApnayrtoBa

3amecTuTenb AUPEKTOpaA 1Mo yueOHOI paboTte

«

3aBenytromas OubnmuoTexon umana

«

Nuxenep-nporpaMMUCT
(mporpaMMHO-UH(OPMAITMOHHOE
oOecrieyeHre 00pa3zoBaTesIbHON TPOrPAMMBI)

«
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» 20 T.
A.B. XapueHko
» 20 T.
A.B. CknsipoBa
» 20 T.
C.A. MakeeB
» 20 r




Peuensus
Ha pado4yl0 NporpaMmy AHCUHILTHHBI
Y1.01 MatemaTuka
crennaabHocTh 38.02.01 DxoHOMHKA M GyXrajTepcKHii ydeT (10 oTpaciisim)

PaGouas mporpamMma y4eOHOM AUCHMIUIMHBI «MaTeMaTHka» paspaboTaHa Ha
ocHoBe TpeboBannii ®I'OC cpenHero oOuiero obpa3oBaHMs, MPEABABIAEMBIX K
CTPYKTYpE, COJIEPKAHMIO W pe3yjbTaTaM OCBOEHMS y4eOHOW JUCIHILIAHBI
«MaTtemaTnka», B COOTBETCTBHH ¢ PexoMeHauusMH 110 OpraHu3aluy MOJydCHHS
cpeaHero obiiero ob6pa3oBaHus B Mpeeiax OCBOEHHs 00pa3oBaTeNIbHBIX MPOrpaMm
cpenHero npodeccHoHambHOro obpasoBanus, ¢ ydetoM Tpebosanudi ®I'OC mo
CHeNUanbHOCTH cpeiHero npodeccuonanbHoro obpazosanus 38.02.01 DxoHOMHKaA U
Oyxrantepckuii ydet (110 oTpacisim).

JIMCLMIUIMHA OTHOCUTCS K 001eoOpa3oBaTelbHOM IMOATOTOBKE M BXOIUT B
LMKJ JUCLUIUIMHEL, H3y4aeMbIX Ha yriy6nenaom yposHe ¥ J1.00.

PaGoyas mporpamMma IpefyCMaTpMBAaeT H3ydeHHE U OCBOEHHE 3HAHHH B
obnacTu anreOphl, Hauajda MaTeMaTHYECKOTO aHaiM3a M TeOMeTpHH, obecreueHue
c(hOpPMUPOBAHHOCTH TIPEJICTABIEHUI O MaTeMaTHKe KaK 4acTH OOIIedeoBeYecKon
KyJIbTYpPbI, YHUBEPCAIBHOM SI3bIK€ HAyKH, IO3BOJIIOIIEM OIKCHIBATH M HU3y4daTh
peasbHbIe MPOLECCHI U SBJIECHUS.

OcBoenue conepxanus ydeOHOM aucuuruinabl «MartemaTiuka» obecrednBaeT
NOCTH)KEHHE CTYIEeHTaMH JIMYHOCTHBIX, MeETalpeAMETHbIX ¢  MPEeIMETHBIX
pe3ynbTaToB. Cpeu HUX MOXKHO BBIICNIUTD:

— TOHMMaHWE 3HAYUMOCTH MAaTEeMaTUKUd Uil  HAydHO-TEXHHUYECKOIo
nporpecca, CGOPMHPOBAHHOCTh OTHOIIEHWS K MaTeMaThke Kak K 4YacTH
o011evenoBeveckoil KyJIbTyphl Uepe3 3HAaKOMCTBO C UCTOPUEN Pa3BUTHUS MaTEMATUKH,
ABOJIIOIMEN MaTeMaTHUYECKUX UOEH;

— OTHOLIEHHWE K NPOo(EeCCHOHAIBHONW [EATeIBHOCTH KaK BO3MOXHOCTH
y4acTusi B penieHuu JTUYIHBIX, 00I1IeCTBEHHBIX, roCcyIapCTBEHHBIX,
O0IIeHAIIMOHATIBHBIX MTPOOJIEM;

— BIIAJICHHE HaBLIKAMU I103HABATEIbHOM, y4eOHO-HCCIeNoBaTeNbCKOW |
MPOEKTHOW JIeATENIbHOCTH, HaBBIKAMH pas3pelleHus npodsieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOWUCKY METOIOB PEllIeHHUs IPaKTHYeCKUX 3anad,
IIPUMEHEHHUIO Pa3IMYHBIX METOOB IMO3HAHUS;

— BIIQJICHME METOJaMH JO0Ka3aTellbCTB M AJIrOPUTMOB DEIICHHs, YMEHHE UX
IIPUMEHSTh, IPOBOJUTH JOKa3aTelbHbIE PAcCy)XKI€HUs B X0/I€ PEIlIeHHs 3a/1a4;

ConeprxaHue TUCIUILIMHBI COOTBETCTBYET yueOHOMY IUIaHy CIIEHaIbHOCTH

«DKOHOMUKA U Oyxrantepckuii yuer (1o orpacisam)» punuaia PI'bOY BO Kyol'Y B
r. Tuxopernke
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Peuensus
Ha pado4yl0 NporpaMmy AMCUHIIHHbI
Y.01 MatemaTHKa
cnennanbHOCTH 38.02.01 DKoHOMHKA H GyXrajiTepcKHii yuer (110 oTpaciisiv)

PaGouas mporpamMma ydeGHOM mucuuruinebl «MaremaTuka:» paspaboTaHa Ha
ocHoBe TpeboBanuii ®I'OC cpenrero obmero oOpa3oBaHMs, NPEABABIIEMBIX K
CTPYKType, CONEPKAaHHIO W pe3ylbTaraM OCBOGHMs Y4eOHOM IMCIHUIUIHHBI
«MareMaTuka», B COOTBETCTBHM ¢ PexoMeHIanusMH IO OpraHu3aluy MOJyqdCHUsA
cpenHero obiero o6pa3oBaHus B Tpelenax OCBOeHMs 00pa3oBaTeIbHBIX MPOTpaMM
cpenHero mpodeccHoHanbHOTo obpasoBanus, ¢ yderoM TpeGopanuit ®I'OC mo
CIIELUANBHOCTHU cpejHero npodeccronansHoro oopasosanus 38.02.01 DxoHoMuKa U
OyXrantepckuit yuer (1o oTpacisim).

JIuciuIuIiMHa OTHOCHTCS K 001meoOpa3oBaTellbHOM IMOArOTOBKE W BXOIWUT B
UK 00s3aTeNbHble Y4eOHBIX MMCIMIUIMH, W3ydaeMbIX Ha yIJIyOJeHHOM YPOBHE
Y 1.00.

PaGoueil TporpaMMoii MpeIyCMOTPEHO NpHOOpeTeHHe 3HaHWK B 001aCTH
anreOpbl, Hayala MaTeMaTHYECKOT0 aHaJIk3a U T€OMETPUH.

B xone uzydeHus paccMaTpUBarOTCS CIEAYIOLIHE Pa3/ielibl:

— anrebpa;

— OCHOBBI TPUTOHOMETPHH;

— (yHKIIUM UX CBOWCTBA U rpauKH;

— HayvaJla MaTeMaTU4eCKOro aHaJIu3a;

— YpaBHEHMS U HEPaBEHCTBA;

— KOMOWHATOpHWKa, CTATUCTHKA U TEOPUsl BEPOATHOCTEMH,

— TEOMETpHSI.

B paGoueii mporpamMe OTpa)K€HbI YMEHMsI HCIIOJB30BaTh MPUOOPETEHHBIC
3HAHUS B MPAKTHYECKOW AEATENBHOCTH U TTOBCEIHEBHOM XHM3HM: ISl MPAKTUYECKUX
pacuetoB 10 (opmynam, BKItouas (OpMYyJbl, COIEpXKallye CTEeIeHH, paauKalbl,
norapuMbl U TPUTOHOMETpHUYECKHe (YHKLIMM, a TaK XKe Ui HCCIIeIOBaHHUsA
(MozmenupoBaHHUs) HECIOXKHBIX MPAaKTUYECKMX CHUTyalliii Ha OCHOBE H3Yy4YEHHBIX
GopMys U CBOWCTB (UIyp, Hjis BBIUMCIEHHs OOBEMOB W ILIOIIAJed MOBEPXHOCTEH
IPOCTPAHCTBEHHBIX TeJI TMPH pEIIeHWH TMPaKTHYECKUX 3a[a4, HUCMOIb3ys IIpH
HEO0OXOAMMOCTH CIPABOYHUKH M BBIYUCIUTENbHBIE YCTPONCTBA.

O6BEM, CTPYKTYpa M cojepkaHue pabodel IporpaMMbl COOTBETCTBYIOT y4eOHOMY
TUIaHY CTIELUAIbHOCTH.

PenenseHnT, npenoasarens ¢unuana
®I'bOY BO Ky6I'Y B r. Tuxoperke / A.B. Nmxosa



