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1. IOSACHUTEJIBHASA 3AIIMCKA.
1.1. O6saacTh NpUMEHEHNsI MPOrPAMMBbI Y4eOHOH TUCUUIJIMHBI

O6meo6pa3oBaTenpHas yaeOHas qucnurminHa «Maremarukay u3ydaercs B Komremx ATV,
peau3yIoniero o0pa3oBaTeabHyI0 MPOrpaMMy CpeHEro o0IIero 0opa3oBaHus B Ipeenax
OCBOCHHSI OCHOBHOM mpodeccroHanbHOi o0pa3oBarenbHoii mporpamMmbl CI1O (OITOIT CIIO) Ha
0a3e 0OCHOBHOTO 00111er0 00pa3zoBaHUs MPHU MOATOTOBKE CHEIHATMCTOB CPEIHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuit @I'OC cpemnero odiero oopa3oBanus,
IPEIBABISAEMBIX K CTPYKTYPE, COAECPKAHUIO U pE3yJIbTaTaM OCBOCHHS Y4€OHOMN IMCHUILIMHBI
«Marematuka» ®I'OC CIIO no crienmansHOcTH 09.02.07 Hughopmayuornnwvle cucmemst u
npocpammuposanue, B COOTBETCTBUU ¢ PexoMeHjanusmMu no
OpTraHM3aINH MMOJTYYCHHS CPETHEro 00IIero 00pa3oBaHusl B MpeaesiaX OCBOCHHS 00pa30BaTEIbHBIX
porpaMM cpeaHero npodeccuoHaIbHOro 00pazoBaHus Ha 0a3e OCHOBHOI'O 00IIero 06pa3oBaHus ¢
yueToM TpeboBaHuil efepanbHbIX TOCYAapCTBEHHBIX 00pa3oBaTeNbHbIX CTAaHAAPTOB U
MoJIy4yaeMoii podeccuu WK CrienuantbHOCTH CPEAHEro MPpodeccnoHaIbHOTO 00pa30BaHUs
(mucbpMo JlemapTaMeHTa rocy1apcTBeHHON OJUTHKY B cepe MOAr0TOBKU pabounx kaapos u 110
Muno6puayku Poccun ot 17.03.2015 Ne06-259), a Takxke ¢ yuerom [IpumepHO OCHOBHO#M
00pa3oBaTeNnbHOI MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHusi, 0JJOOPEHHOH pelleHHEM
benepanbHOro y4eOHO-METOAMUYECKOTO 00BETMHEHUS IO 0011IeMy 00pa30BaHuUIO (TIPOTOKOI OT 28
utoHs 2016 r. Ne 2/16-3).

1.2. Henu 1 32124 JMCHUIJIMHBI — TPeOOBAHMS K Pe3y/JIbTATAM OCBOEHUS AN CUMIIJIMHbI:
Copepxanue mporpaMMbl yaeOHOM nucHuIuInHb «MaTemMaTukayHanpaBIeHO Ha JOCTHKEHHE
CIEAYIOLIMX LeJIei:

- (hopmupoBaHue npeAcTaBIeHUI 0 MaTeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPE/ICTBE
MOJICTTUPOBAHUS SIBJICHUI U IPOIECCOB, 00 UAESIX U METOAAaX MaTeMaTUKH;

- pPa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHMSI, AITOPUTMUIECKOM
KYJIBTYPBl, KPpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOX0AUMOM isi Oymymieii mpodeccHoHaIbHON
JEeSITENIbHOCTH, JUISI IPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;

- OBJIQZICHUE MAaTEMATUYECKUM 3HAHUSMH U YMEHUSIMU, HEOOXOAMMBIMH B TIOBCETHEBHOM JKU3HU, IS
M3YYEHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM YPOBHE U TUCIMILIAH
npo(hecCHOHANBFHOTO UKJIIA, ISl TOMyYeHUs: 00pa3oBaHus B 00JIACTAX, HE TPEOYIOMUX yriyOaeHHON
MaTeMaTHUYeCKOM MOArOTOBKH;

- BOCIIUTaHHUE CPEJICTBAMU MATEMATHKHU KYJIbTYPhl IMYHOCTH, TIOHUMAHUS 3HAYUMOCTH MaTeMaTHUKU
JUTSL HAYYHO-TEXHUYECKOT0 MPOorpecca, OTHOLIEHUS K MaTeMaTHKe KaK K 4acTH 00IIeueI0BeuecKoi
KYJIBTYpPBI Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHs MaTeMaTUKU, IBOIIOLIMEH MaTeMaTUYECKUX HJICH;
- o0yuyeHHEe CTYICHTOB OCHOBHBIM MaTeMaTHYE€CKHM METO/1aM, HEOOXOJUMBIM I aHAIHU3a U
MOJIETUPOBAHHUS YCTPOMCTB, IPOLIECCOB U ABJICHUMN MPU MOUCKE ONTUMAIBHBIX PEIICHUN IS
OCYIIIECTBJIEHUS] HAYYHO-TEXHUYECKOTO MPOrpecca;

- U3y4YEeHHE OCHOBHBIX MOHATHH U 33]1a4 TEOPUU MHOXKECTB, (PYHKIIMMA, TMHEHHOH anre0psl,
AQHAIUTUYECKON Fr€OMETPHH, & TAKKE OCHOBBI, HCIIOJIH30BAaHUE METO/I0B CTATUCTUYECKOM

00paboTKK AaHHBIX JUIS LIeJel aHaan3a ¥ MPOTHO3UPOBAHUS B COOTBETCTBYIOIIEH MPEeIMETHON
o0nacTH.

3apaum AUCIUTUTMHBL:

- CUCTEMAaTH3allMs CBEICHHUH O YHCIIaX; N3yYeHUE HOBBIX BUJIOB YMCJIOBBIX BBIPAXKEHUN U (HOPMYIT;
COBEPIIICHCTBOBAHUE MIPAKTUYECKUX HABBIKOB U BHIYMCIUTEILHON KYJIBTYPHI, PACITUPEHHUE U
COBEpIIEHCTBOBAHUE aredpandeckoro amnmapara, cChopMUPOBAHHOTO B OCHOBHOM HIKOJIE, €T0
MPUMEHEHHE K PEIICHUI0 MaTeMaTUUECKUX U HeMaTeMaTHUeCKHUX 3a]1a4; PaclIipeHHe 1
CUCTEeMAaTH3aIHsl OOIIUX CBEeIEeHUH 0 (QYHKIUSAX, MOTIOJTHEHHUE KIIacca U3y4aeMbIX (YHKIIHH,
WJLTIOCTPAIIHS IIUPOTHI IPUMEHEHUS (PYHKIUN IJIs OMMMCAHUS U U3yUEHUS peaTbHbIX 3aBUCUMOCTEH;
-M3y4EeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, JOPMUPOBAHNE YMEHUS TPUMEHSTH MTOTYICHHBIC
3HAHUS JJI PEIICHUS TPAKTUYECKUX 33]1a4;



- CTPOUTH TpadUKU CTENEHHOM, MMOKa3aTeIbHOM, TOTapu(MUIESCKON U TPUTOHOMETPHIECKOM
byHKUINH.

- pemaTh OpoCcTeIlne ypaBHEHUS, HEPABEHCTBA, COAEPKAILNE CTEIEHHbIE, I0KAa3aTeIbHBIE,
Jorapu(pMHUUECKUE U TPUTOHOMETpUYECKHE (PYHKIIUH.

- U300paXkaTh reoMeTpuUecKre (PUrypsl Ha 4YepTexe U MPOU3BOIUTH MPOCTEHIIINE TOCTPOCHUS Ha
IJIOCKOCTH;

- (hopmHpOBaTh Y CTYJCHTOB OCHOBHBIE MOHSATHS MaTEMaTUKH, Pa3BUBATH JIOTHUECKOE MBIILICHUE;
- BbIpa0OTaTh HABbIKM CAMOCTOSITENIbHOM paObOThl U YMEHUS IPUMEHSTD [10JIyYE€HHBIE 3HAHUSI B
peLlIeHny 3a7a4 u Jp.

2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JIUCIIUILINHBL

CopneprkaHue AUCHHUILTMHBI OPHEHTHPOBAHO HA IMTOATOTOBKY CTY/ACHTOB K OCBOSCHHIO
npodeccnoHanbHbIX Moaynel o cneruansHocTr CIIO 10.02.05 O6ecnieuenne nHPOPMAITUOHHON
0€30MacHOCTH aBTOMATU3UPOBAHHBIX CHCTEM
1o mporpamMme 6a30Boii moaroroBku. JAuciumimia Gpopmupyer oduue u nmpodeccuoHanbHbIe
KOMITCTCHIIHH:

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOLIMICS JOIKEH YMETh!

- pelarh 3aJa4uu Ha OThICKaHUE IPOU3BOIHOMN CIIOKHON (DYHKIIMHU, IPOU3BOJAHBIX BTOPOIO U
BBICUIMX HOPSI/IKOB;

- IPUMEHATh OCHOBHBIE METO/1bl HHTETPUPOBAHUS IPU PELICHUH 3a/1a4;

- IPUMEHATH METO/Ibl MAaTEMATUYECKOT0 aHaIN3a IIPU PELLICHUH 3a7a4d IPUKIIaJHOTO XapaKTepa, B
TOM 4HCIIe TPOPECCHOHATILHOI HAPaBICHHOCTH.

B pe3ynbraTe 0CBOGHUS TUCHMILIIMHBI 00YyYaroLIUiics JOKEH 3HATh:

CBOMWCTBA apU(PMETUUECKOI0 KOPHS HATypaJbHON CTEIEHH;

- CBOMCTBA CTEIEHU C PAllMOHAIbHBIM I10KA3aTEeNEM;

- CBOMCTBO JIOrapu(MOB U OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO;

- OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYJIBI;

- Ta0JIMIlY TPOU3BOIHBIX AJIEMEHTAPHBIX (PYHKLNIA;

- aKCUOMBI CTEPEOMETPUH, OCHOBHBIE ITIOHATHS U YMETh IPUMEHATD UX IIPU PELICHUN 3a]1a4.

3. MECTO YYEBHOH JUCIHUNIJIMHBbI B YYUEBHOM ILJIAHE

VuebOnas qucnuiuimaa «MaTtemMaTukay SBISETCS YIeOHBIM IIPEAMETOM I10 BEIOOPY M3 00s13aTeIIbHOM
npeaMeTHOM obactu «MaTtemaTuka u uHpopmaTuka » ®I'OC cpennero oO1ero
obpasoBanus. B

IOK AI'Y, peanusyroiiero o6pa3oBaTebHYIO IPOrpaMMy CpeAHEro o0IIero oopa3oBaHus B
npenenax ocsoeHust OITOIT CITO na 6aze ocHOBHOro 0011ero 00pa3oBaHus, yueOHas JUCIUILINHA
«MatemaTuka» nu3ydaercs B ooueoOpazoBarenbHoM nukie yueoHoro rana OIIOIT CITIO na 6a3e
OCHOBHOT0 00111€T0 00pa30oBaHus C MOIy4eHHEM cpenHero oouiero oopasosanus (IITIICC3). B
yuebHbIX iaHax [ITICC3 mecto yueOHOMN NUCHUIIIMHB «Maremaruka»- B COCTaBe
00111e00pa30BaTeNIbHBIX Y4€OHBIX TUCIUILUIMH IO BBIOOPY, POPMUPYEMBIX U3 0053aTENbHBIX
npeametHeix obnacteit ®I'OC cpennero obmiero oopazoBanus, ais crnenuansHocty CI1O
«Obecrnieuenre nHPOPMAITMOHHOM 0€30MACHOCTA aBTOMATHU3UPOBAHHBIX CUCTEMY, IO TIPOTPaAMMeE
0a30BOIi MOATOTOBKH.

Pa6ouas nporpamma coorBetcTByeT TpeboBanusaM OI'OC rymanuTapHOro npopuis u
npUMepHOM mporpamme. YueOHas JUCHUIUIMHA  SIBISETCA  00s3aTENbHOM  YacThIO
00111€00pa30BaTEILHOrO Y4eOHOTO KKJIIA POrPaMMbl TOATOTOBKU CIELUAINCTOB CPEIHETO 3BEHA.

Coneprxanuie yaeOHOM TUCIUTUTMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3aHHBIX CH3YYEHUEM
OCHOBHBIX €T0 pa3/IeNioB IS PEIICHHS 33a]1a4, BOSHUKAIOIINX B TEOPUHU U MPAKTHKE: «ANTeOpay,
«Havana MaTemaTndeckoro aHaiausa», «l'eoMeTpus».



[IpenonaBanue yueOHOM JUCHMIUIMHBI IPETyCMaTPUBAET ClIeAyole (GOpMbl OpraHu3aluu
y4eOHOTO MpolLecca: MPaKTUYECKHE 3aHATHs, padoTa B MaJIbIX IPYIIaXx.

[Tporpammoii yueOHOM TUCIUIITMHBI IPETyCMaTPUBAIOTCS CIEAYIOIINE BHIbI KOHTPOJIS:
KOHTPOJIbHAsl paboTa, YCTHBIM U MMCbMEHHBIN OIPOC, CAMOCTOSTENbHAs IPOBEPOYHas padboTa,
JIOMAIITHSISL IPaKTH4YecKas paboTa.

[TpomerxyTouHas aTTecTanus IpoBOIUTCA B (opMe IK3aMeHa.

4. PE3YJbTATHI OCBOEHUA YYEFHOU JUCIATLIAHBI
OcBoenue coepkanus y9eOHOM TUCIUIUIMHBI «MaTeMaTHka» 00ecieunBaeT JOCTIKCHUE
CTYJIEHTaMH CJIENYIOUINX PE3YJIbTaTOB:

- JINYHOCTHBIX:

- ¢()OPMHUPOBAHHOCTb IIPEACTABICHNUI O MaTeEMaTHKE KaK YHUBEPCAJIbHOM sI3bIKE HAYKH, CPEJCTBE
MOJICJIMPOBAHMS ABJICHUH U MPOLIECCOB, HJIESX U METOJIaX MaTEeMaTUKU;

- MOHMMaHHUE 3HAYMMOCTH MaTeMaTHKH JUIsl HAyYHO-TEXHUYECKOT0 Iporpecca, chopMUpOBaHHOCTh
OTHOILIEHHSI K MaTEeMaTHKE KaK K YaCTH OOIIEUeIOBEUYECKOM KYIbTyphl Yepe3 3HAKOMCTBO C
WCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLUEN MAaTEMATHUYECKUX UJIEH;

- Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHMSI, AITOPUTMUYECKON
KYJIBTYpPBbl, KPUTUYHOCTHU MBIIIJICHUS HA YPOBHE, HEOOX0AUMOM il OyAyIiel npodeccuoHanbHOM
JeSITENIbHOCTH, JUIsl IPOJIOJIKEHHSI 00pa30BaHus U caMoo0pa30BaHus;

- OBJIQICHUE MaTeMaTUYECKMMH 3HAaHUSIMH U YMEHUSIMU, HEOOXOIUMBIMH B [TOBCETHEBHOM JKU3HHU,
JUTSL OCBOCHHS CMEKHBIX €CTECTBEHHO- HAYYHBIX AUCUUILUIMH M JUCIUIUIAH MPO(ECCHOHATBHOTO
LIUKJIa, U1 IOJTy4eHUs 00pa3oBaHusl B 00J1acTsX, HE TPEOYIOIIMX yIIIyOJI€HHON MaTeMaTH4eCKOn
HOJTrOTOBKH;

- FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CAMOOOPa30BaHUIO, HA TIPOTSHKEHUN
BCEH ’)KM3HU; CO3HATEIBHOE OTHOIIEHNE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEUTHON
poeCCHOHAIBHON U OOIIECTBEHHOM JESATEIHHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTbH K CAaMOCTOSATEJIbHOM TBOPUECKOM U OTBETCTBEHHOM J€SITENbHOCTH;

- FTOTOBHOCTb K KOJUIEKTUBHON padoTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOH, y4eOHO- NCCIIEA0BATENLCKOM, TPOSKTHOM U APYTUX BUAAX NEATEIHLHOCTH,
- OTHOIIIEHHE K MTPOPECCHOHATBLHOMN IEATENIFHOCTH KaK BO3MOKHOCTH y4acTHs B PEIICHUH JIMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX POOIEeM;

_MeTanpeIMeTHBIX:

- YMEHHE CaMOCTOSTENBHO ONPEAEIATh LENH AeSTENbHOCTH U COCTABIIATh IJIaHbI e TEIIbHOCTH;
CaMOCTOSITENIbHO OCYILECTBISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEATEIILHOCTh; UCIIOIb30BAaTh
BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHHSI TOCTABJICHHBIX LIe€JeH U pean3aliuy MJIaHOB
NesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B Pa3JINYHBIX CUTYallUsX;

- YMEHHUE NMPOJYKTUBHO OOLIATHCS M B3aMMOAEHCTBOBATH B IIPOLIECCE COBMECTHOMN JEATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB AEATEIBbHOCTH, 3 ()EKTUBHO pa3periaT KOH(DIUKTHI;

- BJIaJIeHNE HAaBbIKAMHU IIO3HABATEJILHOM, y4eOHO-HCCIIe0BATENBLCKOM U IPOEKTHOH 1€ TeTbHOCTH,
HaBBIKAMU pa3peleHust MpodiieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PELICHUsI TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3IMYHbIX METO/I0B MIO3HAHMUS;

- TOTOBHOCTb U CLIOCOOHOCTh K CAaMOCTOSITEIbHON HH(POPMAITMOHHO- MI03HABaTEIbHON
NeSITeIbHOCTH, BKJIFOUAsi yMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX UH(OpMAIIHH,
KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALIHIO, TOTYIAEMYIO U3 Pa3IMUHbIX
HCTOYHUKOB,;

- BJIaJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCII0JIb30BaTh aJIeKBATHBIE A3BIKOBHIE CPE/CTBA;

- BJIaJIeHNE HAaBBIKAMHU TIO3HABATEJIbLHOM pepiieKCUH KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBUH 1
MBICIUTENBHBIX MPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI1, I'PAaHMII CBOETO 3HAHUS U HE3HAHMS,
HOBBIX NTO3HABATENIbHBIX 33/1a4 U CPEACTB JJISl UX JOCTHKCHHUS;

- IeJIeYCTPEMIIEHHOCTD B MTOMCKAaX U MPUHATUHU PEUICHHUH, COOOPa3UTEeNbHOCT U UHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U
FapMOHUIO MUDA;




- IIPEeAMETHBIX:

- ¢()OPMHUPOBAHHOCTb MIPEACTABICHUN O MAaTEMaTHKE KaK YaCTH MUPOBOU KYJIbTYpbl U MECTE
MaTeMaTHKH B COBPEMEHHOM IIMBUIIM3AIMHU, O CIIOCO0aX ONMMCAHMA SBJICHUN pealbHOTO MUpPa Ha
MaTEMAaTHYECKOM SI3BIKE;

- BJIaJICHE HAaBBIKAMU MCII0JIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELICHUN 33/1a4;

- c¢(hOpMUPOBAHHOCTb MPEJCTABICHUN O MATEMAaTHUECKUX MOHATUAX KaK BAKHEUIITHX
MaTEMaTHYECKUX MOJEISX, MO3BOJISIONMX ONMCHIBATh U U3y4YaTh Pa3HbIC POLIECCHI U SIBJIICHNUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMAaTH4ECKOI0 TOCTPOCHUSI MaTEMaTUYECKUX TEOPHIA;

- BJIaJICHAE METOAAMHU J10Ka3aTeIbCTB U aITOPUTMOB PELICHUS, YMEHUE UX IPUMEHATH, IPOBOJIUTH
JIOKa3aTeJIbHbIEC PACCYKIEHUS B XOJ€ PELICHUS 3a/1a4;

- BJIaJCHUE CTAaHJAPTHBIMU IIPUEMAMHU PEIICHUS PALlMOHAIBHBIX U UPPALMOHAIIBHBIX,
IIOKAa3aTeNbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YUCIIE I TIOUCKA IIyTH PELICHUS U
WUTIOCTPALY PEIICHUS] yPAaBHEHU! Y HEPABEHCTB;

- ¢(OPMHUPOBAHHOCTb IIPEACTABICHUN 00 OCHOBHBIX MOHATUAX, UIESIX U METOAAX MAaTEMaTHYECKOI0
aHaJu3a, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIUH, HCIIOIb30BAHUE MTOJIyYEHHbBIX
3HAHUU JJI ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEH;

- BJIaJIeHHE OCHOBHBIMU MOHATUAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax,
UX OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTh YMEHUS PAaClO3HABaTh FreOMETpUYecKre (PUrypsl Ha
YepTekax, MOJEISX U B peaIbHOM MUPE; IPUMEHEHNE U3yYCHHBIX CBOWCTB T€OMETPUIECKIX QUTYP
U GOpMyJI AJIs peIIeHUsl TeOMETPUYECKHX 3a1a4 U 3aJ1ay C IPAKTUYECKUM COJICPKAHUEM;

- ¢(OPMHUPOBAHHOCTb MPEACTABICHUI O IIpOIleccax U SIBIEHUSIX, UMEIOLUX BEPOSITHOCTHBIN
XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUpPE, 00 OCHOBHBIX IOHATHUSX
AJIEMEHTApPHON TEOPHUH BEPOSATHOCTEN, YMEHUH HAXOAUTh U OLIEHUBATH BEPOATHOCTH HACTYILJICHUN
COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CITy4ailHbIX
BEJIMYUH;

- BJIaJICHNE HAaBBIKAMH MCII0JIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PEIIECHUN 3a/1a4.

5. COAEP)KAHUE YYEFHOU JUCIHUATLIAHBI

AJI'EGPA

Lenble u panuoHanbHble yKcaa. JefictButenbHble yncna. [IpubnmkeHHble BHIYUCICHUS.
Apudmernueckue NeiCTBUS HAJl YMCIaMH, HaXO0KACHUE MPUOIMKEHHbBIX 3HaYeHUH BETMYMH U
HOTPEIIHOCTEN BhIYMCICHUN (a0COIIOTHON U OTHOCUTEINIBHOM), CPAaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Kopnu, cmenenu u nocapugmor

Kopnu u crenenu. Kopau HaTypanbHOM CTETIEHU U3 YKMCIa U UX cBoiicTBa. CTeneHu ¢
pallMOHaJIbHBIMU  IIOKa3aTelnsiMH, UX cBoWcrBa. CTenmeHM C  JEHCTBUTEIBbHBIMU
nokazaresnsiMu. CBOMCTBa CTENEHU € AEWCTBUTEIbHBIM MTOKa3aTeneM. Boruncnenue u cpaBHeHMe
KOpHEH. BBINOJIHEHHE pacyeToB ¢ paAuKaIaMu.

Pemenne wuppalvoHaIBHBIX YypaBHEHMN. HaxokJaeHue 3Ha4YeHUM CTEemeHed ¢
panuoHanbHBIMU MOKazarensiMu. CpaBHeHue cteneHel. IIpeoOpa3oBaHus BbIpaykeHUH,
coAepKaluX CTeneHu. Pernenne nokazarebHbIX ypaBHEHUH.

Jlorapudm. Jlorapudm yncna. OcHoOBHOE orapudmuyeckoe ToxaecTBo. JlecsaTnynsie u
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBaHHMIO.
Haxosxnenue 3nadeHuit sorapudma mno npou3BoIbHOMY OCHOBaHUIO. [lepexo1 oT ogHOTrO
OCHOBaHHUA K JpyroMy. Berancnenue u cpaBuenue jgorapudmos. JlorapudmupoBanue u
MOTEHLIMPOBAaHKE BhIpakeHU. Pemenne norapugmuueckux ypaBHEeHHI.

[TpuOnm>xeHHbIE BBIYMCIECHUS U pelIeHus MpuKIaaHbIX 3a1a4d. [IpeobpasoBanue
anredpandeckux BoipaxkeHuil. [IpeoOpa3oBaHue palioHaIbHBIX, HPPALMOHAIBHBIX CTETIEHHBIX,
MOKAa3aTeNNbHbBIX U JIOrapu(PMUYECKUX BHIPAKEHUH.

Pemenue npuknaaHbix 3aaad.



OCHOBbI TPUTTOHOMETPHUHN

OcHoBHble nousTHs. Pagnannas mepa yria. Bpamarensnoe nBmxenne. CUHYC, KOCUHYC,
TAHI€HC U KOTAHT'€HC YnCcIa.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIAECTBA

@opmynsl  npuBeneHus. Dopmynbl cioxeHus. Dopmynsl  yaBoeHus. PopMyiis
MIOJIOBUHHOTO YIJIa.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAYKECHHH

[IpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIHMIA B TPOU3BEACHUE U TPOU3BEIACHUS
B CyMMY. TpUroHomMeTpuueckue ypaBHEHUs U HEPABEHCTBA

[Ipocreiiine TpuUroHoMmeTpudeckue ypaBHeHus. [Ipocreiiline TpUTrOHOMETpUYECKUE
HEPaBEHCTBA.

OO6paTHbie TPUTOHOMETpUYECKUE (PYHKIMH. APKCUHYC, apKKOCHHYC, ApKTAHT'€HC.

®VYHKIINU, X CBOMCTBA 1 rPAGUKH

Oyukuuu. O61acTh ONpeeTeHUs U MHOKECTBO 3HAUCHUI; rpaduK QyHKIIMH, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiictBa ¢GyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUYECHHOCTH,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTanus U yObIBaHUS, HAUOOJbIIIEe U HAUMEHbIIIee 3HAYCHHS,
TOUYKH dKcTpemyMa. ['paduueckas unrepnperanus. [[pumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B
pealbHBIX Mpoleccax u sBieHusX. Apudmernyeckue onepanuu HaJ GyHKusmMu. CroxxHas
bynkus (kommnosunus). [ToHsTHE 0 HEMPEPBHIBHOCTH (PYHKIIUU.

CreneHHble, TOKa3aTeNbHbIE, JorapuMUUEcKre U TPUTOHOMETPUUECKHE (PYHKIINU.
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpaduxoB. [lapamienbHbINA IEPEHOC, CHMMETPHUS OTHOCHUTEIIBHO OCCH
KOOPJAMHAT U CHMMETPHUS OTHOCUTENIbHO Hayajla KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKATHE BJIOJIb OCEM KOOpIMHAT.

[Ipumepsl 3aBUCUMOCTEN MEKY IEPEMEHHBIMU B PEAIbHBIX MPOLIECCAX U3 CMEKHBIX
nucuuriuH. Onpenenenue Gynakuuii. [locrpoenne u urenue rpadukos Gyukiuii. MccnenoBanue
¢byukun. CBoiicTBa TMHEHHOMN, KBaJPAaTUYHON, KYCOUYHO -JIMHEHHOU U APOOHO -TUHEHHON
byHKIHIA.

HenpepriBable 1 nepuonnyeckue Gpynknun. CBoWcTBa U rpadKu CUHYCa, KOCHHYCA,
TaHTeHca U KoTanreHca. O0parHble pyHkuuu U ux rpaduku. OOpaTH bie TPUTOHOMETPUUYECKUE
¢yukun. [IpeobpasoBanus rpaduka pynkuuu. ['apmonnueckue konebanus. [Ipuknaansle 3agayu.

[TokazarenpHble, TorapudMUIecKie, TPUTOHOMETPUUECKHE YPaBHEHHUSI U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TpousBonnas. [lonatue o mpous3BoHOM PYHKIINHU, €€ TeOMETPHUECKU U HU3HUECKUN
CMBICJI. YpaBHEHHE KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHble CyMMBI, Pa3HOCTH,
NPOM3BEICHUS, yacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JeMEeHTapHbIX GpyHKIMil. [Ipumenenne
IIPOU3BOJHON K UCCIIEI0OBAaHUIO (DYHKIUI U MOCTPOCHUIO TPAPUKOB.

IIpuMeps! UCIIOIB30BaHKS IPOU3BOJIHOM I HAXOKICHUS HAWIYUYIIEro PELICHUs B
NPUKIIAJHBIX 3a1a4ax. Bropas npousBoHasi, ee reoMeTpUuecKuil 1 GU3MUECKH CMBICII.
HaxosxneHue ckopocTH Juis mpoliecca, 3alaHHOro GopMyInoil 1 rpadukoMm.

ITepBooOpasHas u unrterpai. [IpuMeHneHue onpeieneHHoro HHTerpaia s HaX0KICHUs
IoIaau KpuBoJauHeHo! Tpanenuu. ®opmyna Hetorona—IJleitbnuna. [Tpumeps! npuMeneHus
MHTETpasia B (PU3HKE U TE€OMETPHH.

YPABHEHUMA 1 HEPABEHCTBA



VYpaBHEHMS M CUCTEMBI ypaBHEHUN. PanonanbHble, HppalloOHAIBHBIE, TOKA3aTENIbHbBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OCHOBHBIE IPUEMBI UX PEIICHUS (Pa3ioKeHUEe Ha MHOXKHUTENN, BBEJCHNE HOBBIX
HEHU3BECTHBIX, 10ICTAHOBKA, TpaUUecKuil MeTox).

HepaseHncrsa. PauunonaneHsle, UPPALMOHAIIBHEIE, [I0Ka3aTEIIbHBIC
Y TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILIECHUS.

Hcnonb3oBanue CBOMCTB U IrpadukoB (PYHKIUN IPU PEIICHUN YPAaBHEHUHN 1 HEPABEHCTB.
Mertoa nnTepBanoB. M300pakeHne Ha KOOPAWHATHOH MJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHHA
Y HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

I'EOMETPUA

Axkcuomsl ctepeomeTpun. HexkoTtopsie ciienctBus u3 akcuoMm. [lapaienbHOCTh NPSMBIX,
MPSIMOM U TJIOCKOCTH

B3aunMHoe pacnonoxxenue npsaMbIx B TPOCTPAHCTBE. YTOJI MEXIY ABYMS IPSIMBIMH.
[TapannensHOCTh WI0cKOcTel. TeTparap u napannenenunen. [lepneHauKyaIspHOCTb NPSIMOI U
wiockocTH. [lepneHanuKyssp u HaKJIOHHBIE. YTOI MeXAY IPSIMOH U IIIOCKOCThIO. [IByrpaHHbIi
yroit. I[lepnienaukynsapHocTs miockocrei. [lonstne muororpannuka. IIpusma Ilupamua.
[TpaBunbHbIe MHOTOTpaHHUKU. [loHsTHE BekTOpa B mpocTpancTBe. CloKeHUE U BHIYUTAHUE
BEKTOPOB. Y MHOXKEHHE BEeKTOpa Ha uyncio. Kommianapusie BekTopsl. KoopimHaTel TOUKH U
KoopauHaThl BekTopa. CkansipHoe mpousBeneHne BekTopoB. Jpmwkenus. Humuaap. Konyc. Chepa.
O06beM mpsaMoyrobHOTo napamienenunena. OobeM npsiMoi Tpu3Msbl U HUIMHAPa. O6beM
HAKJIOHHOHM NMPU3MBI, TUPaMUIbI U KoHyca. O0BbeM 1apa v Iiomanb chepol.

6. TEMATUYECKOE INIAHUPOBAHHUE

[Ipun peanuzamuu copepxkanusi 00IIe00pa30BaTENbHON y4EOHON AMCHUILIIMHBI
«Marematuka»B npezenax ocsoeHus: OIIOIT CITO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHuUs C
MOJTy4EHUEM CpeHero o01ero oopa3oBaHus yucOHas Harpy3Ka CTyaeHToB coctapisiet - 200
4acoB, U3 HUX ayJauTOpHas (00s13aTenbHas ) yueOHasi Harpy3Ka, BKIIIOYasi MPAaKTUYECKUE 3aHITHS -
190 yacoB; BHEAYAUTOPHAS CAMOCTOSTEIbHASI pab0OTa CTYICHTOB -8 4acOB, KOHCYJIbTAINH - 2
4acoB.

6.1. TemaTu4yeckuii n1aH y4eOHON AU CHHUIIIMHBI
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Paznea 1. TPUTOHOMETPUYECKUE ®YHKIIUN
1 Tema 1. 1 2 2 1 YcrHbIii onpoc
Tpuronomerpuueck CamocTtosiTenpHast




e GyHKIHuHU
YHCJIOBOTO
aprymeHra
1.Panguannas mepa
yria.
2.OCHOBHBIC
hopmyIbI
TPUTOHOMETPHH.
DopMyiibl
MIPUBEICHUS.
3. Tabmuna
TPUTOHOMETPUYECKUX

GyHKIMH.

pabora

Tema 2.
Tpuronomerpuueck
e PYHKIHMHU U UX
rpaguku.
1.ITocTpoenue
rpadgukoB
TPUTOHOMETPUICCKHIX
byHKIUH

2.DyHKIUYU CUHYC U
KOCUHYC

3.DOyHKINY TAHTEHC U
KOTAHTCHC

YcTHBII onpoc

[TuceMmennas pabora

Tema3.@yHkuHMu U
UX rpaguku.
YerHble U HEYETHBIE
pyHkumnm.
1.YucnoBast pyHKIHSL.
2.I'paduku pyHKINH.
3.Ilepuoan4HOCTH
TPUTOHOMETPUUYECKUX
GyHKIMI.

4. YeTHOCTH U
HEYETHOCTh
TPUTOHOMETPUYECKUX

byHKIUH

YcTHbI onpoc

[TucemenHnas pabota

Temad.
HccnenoBanue
pyHxkumi.

Jlexnus
1.Bo3pacranue u
yObIBaHUE (PYHKIINH
2.9KCTpEMYMBI

3. UccnenoBanue
TPUTOHOMETPUYECKHUX
GbyHKIUH.
3ansaTuel
1.Bozpacranue u
yObIBaHUE QYHKIHI.
2.Bo3pacranue u

YcTHBII onpoc

CamocTrosTenpHas
pabora
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yObIBaHHE
TPUTOHOMETPHUUECKHUX
byHKIUH

3. DKCTpEMyMbI
3ansrue 2.
1.ITocTtpoenue
rpadukoB GyHKITHIA.
Cxema uccnenoBaHus
byHKIHA.
2.HUccnenoBanue
TPUTOHOMETPHUYECKHX
GyHKIHH.
3.I'apMoHHMUECKUE
Kose0aHus

Tema 5.00paTHbIe
TPUTOHOMETPUYECKH
e pyHkoum.
1.Apkcunyec,
2.ApkkocuHycC
3.ApKTaHTeHC U
aApPKKOTaHI€HC

YcrHblii onpoc

[Tucemennas pabora

Tema 6.Pemienne
NMPOCTEeHIIUX
TPUTOHOMETPUYECKH
X YPaBHEHUH
Jlexuus

1. Tpuronomerpuueck
e YpaBHCHHU COS t=a,
sin t=a

2. Tpuronomerpuueck
e ypaBHEHHUA tg t=a,
ctg t=a.

3. Pemenue
YpaBHEHUN Ha
€MHUYHON
OKPY>KHOCTH
3anaTuel
1.VYpaBuenus cos t=a
2.YpaBHeHus sin t=a
3.Pemenune
YpaBHEHUN Ha
€MHUYHON
OKPYKHOCTH
3ansaTue 2

1. YpaBHenus tg t=a
2.YpaBHeHus ctg t=a
3.Pemenne
YpaBHEHUN Ha
€IMHUYHOU
OKPY>KHOCTH

YeTHBIN onpoc

TectupoBanue

Tema 7. Pemienue
NMPOCTEHIINX

YceTHBII onpoc
TectupoBanue
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TPUTOHOMETPHYECKH
X HEPaBEHCTB
Jlekuus

1.Pemenne
HEPaBEHCTB cost™>a,
sint<a

2. Pemienue
HEPaBEHCTB tgt>a,
ctgt<a

3. Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUH,

CUCTEM ypaBHEHMI
3ansartue 1.
1.Pemenne
HEpaBEHCTBA cost>a
2. Pemienue
HEpaBEHCTBA sint<a

3. Pemenne
HEpPABEHCTB Ha
€IMHUYHON
OKPY>KHOCTH
3ansTue 2.

1. Pemenue
HEpaBEHCTBA tgt>a,
Pemenue
HepaBEHCTBA ctgt<a
2. Pemienne
TPUTOHOMETPUYECKUX
YpaBHEHUU
3.Pemienune
TPUTOHOMETPUYECKUX
CUCTEM ypaBHEHUI

YcrHblii onpoc

[TucrmenHnas pabora

YcTHBII onpoc

[Tucemennas padora

3anarue 3
1.Pemenune
TPUTOHOMETPUYECKUX
YPAaBHEHUM.

2. Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB,
3.PemecHue
TPUTOHOMETPUUYECKUX
CUCTEM ypaBHEHHM.

YeTHBIN onpoc
KonrtponsHas pabora

Hmozo no pazoeny 1:

14 | 22

asgea 2. TEOMETPUSA

Tema 8. IIpeamer
cTepeoMeTpHH.
AKCHOMBI
cTepeoMeTpPHH.
IMapajesbHOCTH
NPSAMBIX U
IJIOCKOCTH.

VYceTHBII onpoc

[TucemenHas pabota
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1.ITapannenbHbie
psiMbIE B
IIPOCTPAHCTBE
2.ITapannenbHOCTh
TPEX MPSIMBIX.
3.ITapamienbHOCTh
IIPSIMOM U TNIOCKOCTH

Tema 9.B3anmnoe
pacnoJio:keHue
NpsSIMbIX B
NMPOCTPAHCTBE.
1.Yron Mmexny AByMs
MPSAMBIMH.
2.ITapannenbHOCTh
IUIOCKOCTEH
3.CkpemuBaroniecs
MpsMbIE

4.Y1iml ¢
COHAITPaBJICHHBIMU
CTOpPOHaMH.
5.Pemenue 3amau

VYeTHBII onpoc
ITucbmenHas pabota

Temal0.Terpadap u
napaJJiesenumnes
1.Terpasap

2 Ilapamnenenunen
3.3amaun Ha
[MOCTPOEHUE CEUCHHIA.

YeTHBII onpoc

[TuceMmenHas pabota

Temall.llepnenauky
JIIPHOCTH NPSIMBIX U
IIOCKOCTEH.
1.IleprieHiuKynsIpHBIE
MpsiMbIE B
IIPOCTPAHCTBE.
2.ITapannenbHble
IIpsSIMBIE,
NIEPIIEHIUKYJIIPHBIE K
IJI0CKOCTH
3.Ilepnenaukynsp u
HAaKJIOHHBIE.

4.Yron Mexay
psIMOM U
IJIOCKOCTBIO

VYceTHBIT onpoc

CamocrogTreabpHas
pabota

Temal2.[IByrpanHsbl
# yro.
IlepnenauKyasipHoc
Th IVIOCKOCTEM.
1.JIByrpanHslii yrou
2.1lpuzHak
MEPIEHIUKYJIIPHOCTU
JIBYX TJIOCKOCTEN
3.IIpsamoint

VYceTHBIT onpoc

[TucbmenHas pabota
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napaJlJICJICIIUIIC

Tema 13

Metoa koopauHAaT B
NPOCTPAHCTBE
1.IIpsmoyronbHas
cucreMa KOOpJHHAT B
IIPOCTPAHCTBE
2.KoopauHatsl
BEKTOpa
3.Ilpocreiimme
3aJa4u B
KOOpJMHAaTaXx.

VYeTHbII onpoc

[TuceMenHas pabota

Tema 14. J/IBu:xeHust
1.IlenTpanbHas
CUMMETPHS

2.0ceBasi cuMMeETpUs
3.3epkanpHas
CUMMETPHS

4 .IlapannenbHblid
IIEpPEHOC.
5.IIpeobpazoBanus
noxoous

VYeTHbII onpoc

[Tucemennas padora

Hmozo no pazoeny 2:

Paznea 3.

IMPOU3BOJHASA U EE

INPUMEHE

HUA

TemalS.IlpousBoana
sl U ee MIPUMEHEHHe.
1 .Ilpupaimenue
GbyHKIIH.

2 Ilonsarue
MPOU3BOIHOM.

3. HenpepriBHOCTH

GbyHKIUH.

VYeTHBII onpoc

TectupoBanue

Temal6.IlpaBuna
BBIYHMCJIEHUS
MPON3BOIHBIX
1.OcHOBHBIE ITpaBuUIIa
Qg QepeHIMpOBaHUS.
2.IIpousBoanas
CTETIEHHON (YHKIIMH.
3.mou3BOAHASA OT
MIOCTOSIHHOTO YHCJIa

VYeTHBII onpoc

TectupoBanue

Temal7.
IIpousBoanas
CJI0KHOM (DYHKIUH.
1.Brraucnenue
MPOU3BOIHOMN
CIIO’KHOW (DYHKIIMH.
2.®opmyna
MPOU3BOAHOMN
CIIO’KHOW (DYHKIIHH.
3.IIpou3BoaHas oT

YceTHBIT onpoc

ATTecTaoHHas
KOHTpOJIbHas paboTa
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CJIOKHOH CTEIIEHHOH
byHKIIHN.

Tema 18.
IIpousBoanbie
TPUTOHOMETPHUYECKH
X pyHKUM
1.dopmyna
IIPOU3BOJHON CHHYCA.
2.DopMyJIbl

Qg depeHIpoBaHUSL
CUHYyCa, KOCHHYCA,
TaHI'€HCa, KOTAaHIeHCca
3.Bpiuncnenue
MPOU3BOIHOMN
CIIOKHOMN
TPUTOHOMETPUYECKOMN

byHKIIUU

VYcrHblit onpoc

TectupoBanue

Temal9.
IIpumenenus
HeNpepbLIBHOCTH.
1.HenpepbiBHOCTH
GbyHKIIH.

2.MeTo1 MHTEpBAJIOB.
3.IIpumep byHxiuu
HE SIBISIONIENCS
HEINPEPBIBHOM.

4 Ilpumep pyHKUIUN
HEIMPEPBIBHOW, HO HE

Qg depeHIpyeMOn.

YcrHblii onpoc

[TuceMmenHas paborta

Tema20.
Kacarenbnas k
rpaguky QyHKIUH.
3ansaTue 1.
1.YpaBHenue
KacaTeIbHOM.
2.ITpuGnuxeHHble
BBIYHCIICHUS
3.®opmyna Jlarpanxka

VYcTHBIT onpoc

[Tucemennas padora

3ansaTue 2.
1.IIponsBonHas B
¢bu3nKe U TEXHUKE.
2.MexaHundeckuii
CMBICJI IPOU3BOIHOM.
3.IIpumepsr
MIPUMEHEHUS
IIPOU3BOHOMN

[Tucemennas padora

Tema2l.
IIpumenenne
NPOM3BOJIHOM K
HCCJIEI0BAHUIO
byHkunn
1.Ilpusnak

VYeTHBII onpoc

[Tucemennas padota
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BO3paCTaHHUS

byHKIHIH.
2. [IpusHak yObIBaHUS

byHKIHH.

3.Pemienue 3a1a4 Ha
MIPU3HAK BO3pPACTaHU
(yObiBanmst) GyHKINN

Tema22.
Kpurnueckue Toukun
bynkuun,
MAaKCHUMYMBbI U
MHHHMYMBI.
1.ITpu3naku
MakcUMyMa (pyHKIUH.
2.Ilpusnaku
MUHUMYMa () YHKIHH.
3.BrinonHeHue
3a/IaHUM Ha
HaXO0XJICHUE
KPUTHYECKHUX TOUYEK
INZEINIVER
MaKCHUMYMBI U
MUHUMYMBI

VYceTHbII onpoc

CamocrosgrenpHas
paborta

Tema23. Ilpumepnbl
NPUMEHEeHHUs
NMPOU3BOJIHOM K
HCCJIeIOBAHUIO
(pynxuumn.
1.Uccnenosanue
GyHKIIUH 1
IIOCTPOEHHE
rpauKoB.

2. Kputnueckue
TOYKHU.

3.Tabnuua
UCCIIEIOBaHUS
GbyHKIIH.
4.Pemenue 3a1a4 Ha
MIPUMEHEHHE
MPOU3BOJHOM K
HCCIIE0BAHUIO

byHKIIUN

TectupoBanue

CamocrogTeabpHas
paborta

10

Tema24.
Hauboabmee n
HauMeHbIIee
3HaYeHUs QYHKUIMH.
3ansaTue 1
1.Teopema
Beiiepmrpacca.
2.Anroput™M
HaXO0XACHUS
HauOOJIbIIETO U

VYeTHBII onpoc

[Tucemennas padora
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HaMMEHBIIIETO
3Ha4YCHUsI (PYHKITUH.
3.Pemienue 3a7a4 Ha
HaXO0XJICHUE
HauOOJIBIIETO U
HAaUMEHBIIIETO
3HAYCHHUH PYHKITUN

11

3ansrue 2
1.Pemenue 3a1a4 Ha
Hcce0BaHUe
byHKIHIM.

2. Iloctpoenue
rpaduKoB.
3.Haubonbiee u
HauMEHbIIIee
3Ha4YeHue PyHKIUH.

YeTHBII onpoc

[TuceMenHnas pabota

12

3ansTue 3.

1. Ilpumenenue
MPOU3BOIHOM K
HCCIICIOBAaHUIO
byHKIIIN

2. Kputuueckue
TOYKH (DYHKIIHH,
MaKCHUMYMBI U
MUHUMYMBI.

3. Haubonbiiee u
HaMMEHBbIIIEe
3Ha4eHUs1 QYHKINH.

KonTposabnas padora

Hmozo no pazoeny 3:

20

26

Paszgea 4. IEPBOOBPA3HAS

N UHTEI'PAJL

Tema2$s.
ITepBooGpa3nas.
1.Onpenenenue
epBOOOpPa3HOM.
2.DOU3NYECKHU CMBICTT
nepBooOpazHo
3.Briuncnenue
epBooOpazHOM

VYceTHBII onpoc

ATTecTaoHHast
KOHTpOJIbHast paboTa

Tema26. OcHoBHBIE
CBOMiCTBA
nepBoodpa3Hoi
1.06muii Bug
NepBOOOPA3HBIX.
2.IIpumepsr
HaXO0XKJICHHS
NepBOOOPA3HBIX.

3. Tabnuna
MepBOOOPA3HBIX.

VYceTHBII onpoc

[Tucemennas padora
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Tema 27. Tpn
npaBuJIa
HAXOK/IEHUsI
NnepBo0OPa3HBIX
3ansrtue 1

1. [TepBooOpa3zHbIe OT
CTETIEHHBIX ()YHKITHIA.
2. IlepBooOpa3Hsbie OT
TPUTOHOMETPHUYECKUX
GyHKIHH.
3.Ilpumenenue
I1EpBOOOPA3HBIX IS
peienus Gu3nuecKux
3aa4

VYcerHblit onpoc

TectupoBanue

Sausatue 2

1.ITpaBuna

HAXOXJACHUS
MepBOOOPA3HBIX.

2. Haxoxnenus

o01ero Buaa
epBOOOPA3HBIX IS

GyHKIHH.
3.I'padux
NepBOOOPA3HBIX AJIS
byHKIIUN

YcrHbIit onpoc

CamocrosiTenbHast
pabora

Tema28. UuTerpaJ.
1.ITnomann
KPHUBOJIMHENHON
TpaIeunH.
2.Bprancnenue
IJI0IA N
KPHUBOJIMHEHHON
Tpamneuuu.
3.Briuncnenue
1011
OTPaHUYECHHOUN
JUHUASAMHA

VYeTHBII onpoc

[Tucemennas padora

Tema29. UnTerpanni
1.ITonsTHE 006
WHTETpaJe
2.Boluncnenne
WHTETpaJioB
CTETEeHHbIX (QYHKIUH.
3.Briuncnenue
WHTETpaJioB
TPUTOHOMETPUIECKUX

VYeTHbII onpoc

TecTtupoBanue
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byHKIMIA.

Tema30. ®opmyJia
HeroTOHA -
JleiioHuna.

Jexmus 1
1.ITpumenenue
¢dopmynsl HeroToHa-
JleiiOHuIa npu
peIeHuU HHTEerpaja
2.Ilpumenenue
WHTEeTrpajia s
BBIYHCIICHHS 00bEMOB
Tell

3.Brruucienue
LIEHTpa Macc 1
paboThI MepeMeHHON
CHUJIBI C TIOMOIIBIO
HWHTEerpajia

Jekmus 2
1.Mcnonb3oBanue
BBIYHCIICHHE
WHTEeTrpajia s
penieHust GU3NISCKUX
3aa4.

2.®opmyna HeroToHa-
JletiOHuLa s
BBIYMCIICHM [UIOMIAIU
¢buryp orpaHu4eHHbIE
JIMHUSMU.

3 Mcnonp3oBanue
WHTEeTrpajia J1jis
BBIUHCIICHHS
CTCIICHHBIX H
TPUTOHOMETPHUIECKHIX

GbyHKIU.

YeTHBII onpoc

KonTponbnas pabora

Hmozo no pazoeny 4:

14

14

1

Paznea 5.IIOKA3ATEJIBHASA U JIOTAPUOMUYECKASA ®YHKIIUN

Tema31.0npenesieHu
¢ KOpHs

1.Kopenb n-if creneHu
U €ro CBOMCTBA

2. OCHOBHBIE
CBOMCTBA KOpHEH.
3.IIpumepst
BBIYHCIICHUS KOPHS N-
W CTETEHHU.

2

VYceTHBIT onpoc

[Tucemennas padora
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Tema32.
HppaunonajbHbie
YPABHEHHUSI.
1.Anroput™ peuieHus
HppAIMOHATIBHBIX
YPaBHEHUH U CUCTEM
YpaBHEHUH.
2.Pemienune
MPPALMOHATIBHBIX
YpaBHEHUU

3, Pemrenne
HPPALMOHATIBHBIX
CUCTEM ypaBHEHUI

VYcerHblit onpoc

TectupoBanue

Tema33. Ctenens ¢
PAUMOHAIBHBIM
nokasareJiem.
3ansruel
1.Ilpumenenue
CBOMCTB IIpH
BBIYMCIICHUH
CTEIECHEN
2.Bprancnenue
BBIPAKEHUH CO
CTENEHBIO C
paloHaIbHBIM
MOoKa3aTeiemM
3.CBoiicTBa cTeneHen
3ansitue 2
1.Ilpeo6pazoBanue
CTENIEHHBIX
BBIPAYKCHU I
2.CpaBHeHHe
CTENIEHHBIX
BBIPa)KCHU I
3.IlpencraBneHue
BBIPa)XCHUS B BUJIE
CTEINEHU C
paroHaIbHBIM
MOKa3aTeIeM.

VYeTHBII onpoc

[Tucemennas padora

Tema34.
Iloka3zareabHas
pyHxkuus.
1.Ctemnens ¢
HPpaIMOHAIEHBIM
IIOKAa3aTelIeM.

2. CBoiicTBa
noka3aTelIbHOM
byHKIIUN
3.PemcHue
IMOKAa3aTeIbHBIX
YpaBHEHUHN U CUCTEM
ypaBHEHUU

VYceTHBIT onpoc

CamocTrosTenpHas
pabora
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Tema3s.
Jlorapudmpbl 1 ux
CBOlicTBa

1. Jlorapudmpl
2.0OCcHOBHBIE CBOWCTBA
norapudma.
3.Haxoxnenue
norapuMOB JTaHHBIX
qrce

YcrHbIi onpoc

[TuceMenHnas paborta

Tema36.
Jlorapudpmuueckas
byHkuus.
Jlorapudmuueckue
YPABHEHUSA U
HepaBeHCTBA.
OopaTHas pyHKIuUA.
Jlexnus 1
Jlorapudpmuueckas
byHkuus
1.OcHOBHBIE CBOMCTBA
norapuMUUecKon
GbyHKIHN.
2.Iloctpoenue
rpaduxos
JorapuMuIecKoit
GbyHKIHN.
3.Anaroput™m
IIOCTPOEHHUS
norapuMuIecKoit
GbyHKIHN.

3ansrtue 1
1.06nactp
oTpeseNeHUs
norapuMudeckoit
byHKIIUN
2.CpaBHeHHE
JorapupMUIECKUX
yuCeln

3.Haiitu 3HaueHus
JorapuMUIECKUX
BBIPa)KCHU.
Jlekumus 2
1.Jlorapudmuveckue
ypaBHEHUS U
HEPaBEHCTBA.
2.006partHas QyHKITHSI.
3.ITpou3BoiHbIE
[OKa3aTeJIbHOU U
sorapuMuIecKoi
GbyHKIUH.

3ausrue 2
1.Pemenne

VYeTHBII onpoc

AtTtecrannoHHas
KOHTpOJIbHast paboTa

YcrHblii onpoc

[TucbmenHas pabota

21




JoTapu(PMUIECKUX
HEPaBEHCTB
2.Jlorapugmuueckue
HEpaBEeHCTBA

3. Jlorapudmuueckue
CUCTEMBI YPaBHECHUM.
3anarue 3
1.Ilonstue 06
oOpaTHO# (yHKITUN
2.ITpousBoanas
MOoKa3aTeIbHON
byHKIIUN
3.1IpousBoiHas
norapuMUIecKon

byHKIHH.

YcrHbIi onpoc

CaMmocTogrenpHas
paborta

Hroro no pasueay 5:

14

18

PA3JIEJI 6.

I'EOMETPUA

Tema37.IlonsiTHe
BeKTOpa B
NMPOCTPAHCTBE
1.AbcomoTHas
BCIMYMHA U
HaIpaBJIeHUE BEKTOpa
2.PaBeHCTBO
BEKTOPOB.

3. Koopaunatst
BEKTOpA.

YcrHbIii onpoc

[TucemenHas paborta

Tema38. Cio:xenue
W BHIYHTAHHE,
YMHO:KeHHUe
BEKTOPOB.

Jleknus 1 eiictBus
HA/I BEKTOPaMH
1.CroxxeHue BEKTOPOB
2.BrorunTtanue
BEKTOPOB.
3.YMHOXKEHHUE
BEKTOpa Ha YHCIIO
3anarue 1
1.Cnoxxenue cui

2. KomunHaeapHsie u
HEKOJUTMHEapHbIe
BEKTOpa

3.Pemenue 3ama4d Ha
JIEUCTBUS HAL
BEKTOPAMH.

VYeTHBIT onpoc

CamocrosTenpHas
pabota

3ansTue 2
1.Ckansipnoe
MIPOU3BEJICHUE
BEKTOpPOB

2. KoopanHaTel TOUKH
1 KOOPJIMHATHI

VYeTHBII onpoc

[Tucemennas padota
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BEKTOpa
3 Pasznoxxenue
BEKTOpA 110 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.

Tema39.CransipHoe
Nnpou3BeeHue
BeKTOpOB. Ilonoone
¢uryp

3ansaTue 1
1.Teopema o
CKaJSIPHOCTH
BEKTOPOB
2.JlokazaTeabCTBO
TEOPEMBI

3.PemcHue 3amaq Ha
CKaJIsIpHOE
MIPOM3BEICHUC
BEKTOPOB.

3ansarue 2
1.ITono6ue duryp
2.CBoiicTBa
peoOpa3oBaHUs
noxoous
3.Ilpusnaku nmogoous
TPEYTOJIbHUKOB.

YeTHBII onpoc

[TuceMennas pabota

VYeTHBII onpoc

KonTponbnas pabora

Tema 40. Tena
BpAaIlleHHUsI.
3anaruel
1.unuuap
2.Ceuenust UUIUHIpPA
IUIOCKOCTSIMH
3.BrucadHbIs U
ONMCAaHHBIN [IUIUHAP

YcrHbIit onpoc

[TucbmenHas pabota

3ansaTne 2

1.Konyc

2.CedeHus KOHyca
TUTOCKOCTSIMHU
3.Bnucannas u
OIMCaHHAasl TUPAMUJIBI

VYcTHBIT onpoc

[Tucemennas padora

Tema41.06bem
NPSAIMOYT'0JIbHOTO
napaJulesenumnena.
1.ITpusma
2.IIpsmas npusma
3.ITapaytenenunes

VYceTHBIT onpoc

[TucbmenHas pabota

Tema42.06bem
nupamuasl. Hlap.
Jlexknnus 1
1.IIupamuna.
2.IMap

YceTHBIT onpoc
[TucbmenHas pabota
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3.06bemsl Guryp.
3ansartue 1
1.ITupamua
2.YceueHnHas
nupamua
3.1IpuBniibHas U
yCEUeHHasi MUpaMuIa
3ansrue 2

1.ITap. Ceuenune
Iapa mioCKOCThIO
2.CummMmetpus 1mapa
3.Ilepeceuenue nByx

chep.

YcrHbIi onpoc

ATTecTanimoHHas
KOHTpPOJIbHAsI paboTa

HTtoro no pasneny6: 8 20 1 1
IIpoMesKyTOYHBIN KOHTPOJIb 2 SK3aMeH
3a ceMecTp
HUTOI'O: 76 | 114 2 8

6.2. XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM JesITeJIbHOCTH CTYIeHTOB.

Coneprxanue o0ydeHHs

XapakTepuCcTUKa OCHOBHBIX BHJIOB YI€OHOM
JeSITEbHOCTH CTYACHTOB
(Ha ypoBHE y4eOHBIX JEHCTBHIA)

Pa3zpean 1.

Tpuronomerpuyeckne pyHKIUH

3HAaTh:ONpeAeTICHUS TPUTOHOMETPUIECKUX (PYHKINH
JUIs YTJIOB IIOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOIO
TPEYrojbHUKA U O0BSICHEHNE UX B3aUMOCBS3H.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA IS
BBIUUCIICHUSI ~ 3HAYEHWH  TPUTOHOMETPHUYECKUX
GyHKIMIA.

Ymers: pewaThb no Qopmynam u
TPUTOHOMETPHUYECKOMY KpYTy npocreinme
TPUTOHOMETpHUYECKHE ypaBHEHHS. [I[puMeHsTh 001IHe
METO/BI pEIleHUs] YpaBHEHWH (NpUBEACHHE K
JUHEHHOMY, KBaIpaTHOMY, METO/]] Pa3JI0KEeHHS Ha
MHOXHTEJIH, 3aMEHBI TIEPEMEHHO) TIPU PEIICHUT
TPUTOHOMETPHUYECKUX ypaBHEHUH. OTMEUaTh Ha KpyTe
pemieHnsT ~ TPOCTEHIINX  TPUTOHOMETPHUUYECKHX
HEPaBEHCTB

Buaners: 0CHOBHBIMH (hOpMYJIaMH TPUTOHOMETPHUU:
(bopMyIIbI CIIOXKEHUS, YIBOEHUS, IPe0Opa3oBaHus
CYMMBl ~ TPUTOHOMETpUYECKHX  (yHKIMHA B
MIPOM3BEACHUE U TPOU3BEICHUS B CYMMY H
NpPUMEHEHHEM TIPU  BBIUMCIICHUH  3HAYCHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOIICHHUS €T0.

Pazpea 2.

HpOI/I3BOIlHaﬂ " €€ MIPUMCHECHUSA

3HaTh: onpenenenue GyHKUUH, GOpMyITUpOBaHHE
ero, HenpepbBHOCTH (yHKIMHU. OmnpeneneHue
npou3BoHON pyHKIMHU. Tabnuily mpon3BOAHbIX.
[TpaBuia auddepeHurpoBanus.

YMeThb: HAXOAUTH 00JIACTH ONIPEACIICHHS U 00JIaCTH
3HaueHuil Gpynkuuu. [IpeodpazoBeiBaTh rpaguku
¢bynknuii. UccnenoBaTh QyHKIUIO C TTOMOILBIO
npon3BoiHON. HaxouTh sKkcTpeMyMBbl (DyHKIMH,
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MIPOMEKYTKH BO3PACTaHHS M YObIBaHUS (DYHKITHH,
HauOoJIbIlIee ¥ HAUMEHBIIIee 3HAUYCHUS (PYHKITUH.
BaaneTrs: mocTpoeHUEM U YTCHHEM IpaUKOB
byuknuii. UccnenoBanuemM QyHKIIMH C TOMOUIBIO
MIPOU3BOAHOMN

Pa3nea 3. 'eomerpus

3narb: HekoTopble akCHOMBI U CIEICTBHS
crepeomeTpuu. Dopmysbl BBYHCICHHS O00BEeMa
HEKOTOPBIX reoMeTpudeckux ¢uryp. Koopaunarst
TOYKM U KOOpAMHATBI  BeKkTopa.CkajlspHOE
IPOU3BEICHNUE BEKTOPOB.

YMeTh: DopMyTUpOBATHOIIPEICTICHUSTCOMETPHUECKIX
¢uryp.Ctpouts reomeTpudeckue (Urypbl Ha
IUIOCKOCTH | B IpocTpancTBe. CKIIa pIBaTh U
YMHOXXaTh BEKTOPBHI.

BiiajgeThb:HaBBIKaMH BBIYHCIICHUS 00beMOB
reOMETPHUYECKUX ¢buryp. [TocTpoernem
reOMEeTpUYECKUX (Uryp Ha TIUIOCKOCTH U B
npocTpaHcTBe. B3anMHBIM pacnoiokeHHeM MPSIMbIX B
IPOCTPAHCTBE.

Pasznea 4.

IlepBooOpa3Hasi 1 MHTErpaJ

3HaTh:onpeneneHue  nepBooopazHoil. OCHOBHOE
CBOICTBO NepBO0Opa3Hoil. Tpu mpaBuiIa HAXOKACHUS
nepBoobOpasubix. @opmyny Hetotona - JleitOnuma.
YMeTb: BBIUUCHATh UHTErPAJIbl OT JIEMEHTAPHBIX
GbyHKIMH, MI01aAb KPUBOJIMHEWHOMN Tpanery.
Pemate 3a1aun Ha BBIYHMCIIEHUE UHTETPAIOB.
Braners: Haxoxnennem epBOOOPA3HBIX.
[IpuMeHeHreM UHTErpaJioB.

Pa3pea 5.

Iloka3aTenbHast U JJorapupmuyeckas
GyHkumnu

3HaTh:NOHATHE KOPHA N-I CTENEHH, CBOIICTBAaMU
paauKagoB W IMpaBUJIaMU CpPAaBHEHHS KOpPHEMl.
[IpeoOpa3oBanue BeIpaXEHHIA, IPUMEHEHUE POPMYIT,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOrapu(MOB.
Ormpenenenre 007acTH  JOMYCTUMBIX 3HAYCHUHN
Jorapu(pMUUEcKoro BBIpaKCHHUSI. Pemenue
norapupMUUECKUX ypaBHEHHMA
Ymerb:DopmynupoBaTh ONpeneNeHUsT KOPHA H
CBOMCTB KOpHU. BBIYMCIIATL U CpaBHUBATh KOPHEH,
BBINIOJIHATh ~ NPUKUIAKA ~ 3HAYEHUS  KOpPHSL
[IpeoOpazoBanrie YUCIOBBIX H  OyKBEHHBIX
BBIPAXKEHM, COAEPKALIUX PaTUKAIIbI.

Brimmonnenue pacuetoB no Gopmynam, CoaepKaiium
paauKalbl, OCYIIECTBIIsAI HEOOXOIMMBIE MTOICTAHOBKU
u ipeodpazoBanusi. OnpeneneHnue paBHOCHIBHOCTH
BBIPKEHUI c paguKalaMu. Pewenue
MPPALMOHATIBHBIX YPaBHEHUH.

Baagerb:cBoiicTBaMHu  cTerneHell. BrlumnciaeHueM
CTENEHel ¢  palUdOHAJIbHBIM  IIOKa3aTelieM,
BBITIOJIHCHUEM  TPUKUJAKKA 3HAYCHUS  CTETCHH,
cpaBHeHue crenenei. [IpeoOpazoBaHreM YHCIOBBIX U
OYKBEHHBIX BBIPAKCHUH, COJEPIKAIINX CTETICHH,
MIPUMEHSIS CBOWCTBA.

PeleHneM nokazaTenbHbIX YPaBHEHUI.
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Pa3nes 6. 'eomerpus

3uarb:  HekoTopble aKCMOMBI U CIEACTBHUS
crepeomerpuu. DOpMyINbl BBIYUCICHUS O0BEMa
HEKOTOPBIX TeomeTpudeckux duryp. KoopaunaTs
TOYKM W  KoopAuHaThl  BekTopa.CkanspHoe
MPOU3BEJICHUE BEKTOPOB.

Ymerb: DopMynupoBaTh OIIpEeICIIEHUS
reomerpuueckux puryp. CTpouTh TEOMETPUICCKHE
(buryphl Ha TNIOCKOCTH U B TipocTpancTBe. CKiIaapIBaTh
U YMHOKaTh BEKTOPBI.

Buaagern:HaBBIKAMU BBIYMCIICHHUS 00BEMOB
F€OMETPUUYECKHUX dburyp. [TocTpoennem
reOMeTpHUeCKUX (GUTYp Ha IUJIOCKOCTH U B
npocTpancTBe. B3auMHBIM pacnoyioxKEeHUEM MPSIMBIX B
MPOCTPAHCTBE.

7. YYEBHO-METOAUYECKOE 1 MATEPUAJ/IBHO-TEXHUYECKOE OBECHIEYEHHE
IMPOI'PAMMBbI YYEBHOU JUCHUITVIMHbI
Peanunzanus nporpaMmsl AUCHUILUIMHBI TPeOYEeT HAINYMS yueOHOro KaOMHeTa MaTeMaTHKU

Ob6opynoBaHue yueOHOro kabuHera:

® [I0CaJOYHBIC MECTa I10 KOJIUNYCCTBY 06y11a10m1/1xc;1;

e pabouee MECTO MpernoiaBaTels;

® KOMIUIEKT y4eOHBIX mocoOuii mo anredpe u reomerpuu 10-11 kmace.

TexHuueckue cpeacTBa 00y4eHUs:

‘ KOMIIBIOTCP C JIMICH3MOHHBIM IPOI'PaAMMHBIM 06€CH€quH€M;

MYJIBTUMEAUMHBIN POEKTOP;
WHTEpaKTHUBHAS JI0CKA.

IK3AMEHAI[HOHHBIE BOIIPOCHI 110 THCLHHUIIVIHHE
1) Cunyc, KOCUHYC, TAHT'€HC U KOTaHTCHC.
2) Tpuronomerpuieckre GyHKIUU U UX IpaduKy.
3) ®yukuuu U ux rpaduxu.
4) YerHble 1 HeueTHbIE PyHKIMU. [IeproaAMuYHOCTh TPUTOHOMETPUUECKUX
GbyHKIHH.
5) Bo3pacranue u yObiBaHu€e GyHKIUN. DKCTPEMYMBI.
6) Pemenne npocTelmyux TPUrOHOMETPUUECKUX YPABHEHUH.
7) Pemienne npocTefyux TPUrOHOMETPUUECKUX HEPABEHCTB.
8) Ipupaienue GyHKIHH.
9) ITonsiTHE O IPOU3BOIHOM.
10) IIpaBusa BbIYMCIIEHUS IPOU3BOIHBIX.
11) IlpousBoaHas cioxHOW QyHKIUU.
12) IlpousBoiHBIE TPUTOHOMETPUUECKUX (DYHKIIMHA.
13) IlpumeHeHE HENPEPHIBHOCTH.
14) KacatenpHas k rpaduky QyHKIUH.
15) IlpubnukeHHbIe BEIUNCICHHUS.
16) IIpu3Hak Bo3pacTaHus U yObIBaHUS (PYHKLIUH.
17) Kputnueckue Touku GyHKIUU, MAKCUMYMBl 1 MUHUMYMBI.
18) IIpumeps! npUMEHEHUS TPOU3BOJHOM K MCCIIEJOBAHUIO (DYHKIINU.
19) Haubosnbliee 1 HauMeHblee 3HaYeHNUs (QYHKIIHU.
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20) Onpenenenue mepBooOPa3HOM.

21) OcHOBHOE CBOMCTBO MEPBOOOPA3HOM.

22) Tpu mpaBuiIa HaXOKIACHUS TIEPBOOOPA3HBIX.

23) [1nowmaas KpUBOJIUHEHHOM Tpareuu.

24) Unterpan. ®opmyna Hetorona-Jleitbauna.

25) KopeHb n-ii CTENEHN U €ro CBOWCTBA.

26) HppaunoHanbHble ypaBHEHHUS.

27) CreneHsb ¢ paliiOHAIbHBIM IIOKA3aTENIEM.

28) Jlorapudmuueckas 1 nokasareiabHast (QyHKIIHH.

29) Pemenune norapuMUUYECKUX U TTOKA3aTEeIbHBIX YPaBHEHUMH.

8. PEKOMEHAYEMAS JIMTEPATYPA

Jast ctyneHToB
OcHoBHas nuTeparypa:

1. Kap6aunnckas H.b. MaremaTtuka[ DnexTpoHHBIH pecypc]: yuedHoe mocobue. M.: Poccuiickuit

rOCYAapCcTBEHHBIN yHUBepcuTeT mpasocynus, 2015. URL.:http://www.iprbookshop.ru/49604.html
2. boromonoB H.B. I'eometpusi[ DnexTponHslii pecypce]: yuebroe nocodbue mist CI10.M.: KOpaiir,
2018. URL: www.biblio-online.ru/book/6CFDE1DA-A86C-4739-A894-31A048614841.

JononHuTenpHas IUTeparypa:

1. boromonos H. B. Anre6pa u Hauana aHanu3a[ DJIeKTPOHHBINA pecypc]: yueOHOe mocodue st
CIIO.M.: HOpaiit, 2018. URL:  www.biblio-online.ru/book/FABO2AF4-B498-40AB-9FC5-
000A50E493BS8.

2. Manunrep B. A. Maremaruka: JorapupMHUUecKue ypaBHEHHS U HEPAaBEHCTBA [ DIEKTPOHHBIN
pecypc]: yuebHoe mocobue mans CIIO. M.: HOpaiir, 2018. URL:  www.biblio-
online.ru/book/463A718E-0643-410F-B80A-3B13F454D71A.

3. Manunrep B. A. MaTtemaTuka: TpUrOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA[ DJIEKTPOHHBIN
pecypc]: yue6Hoe mocobue mns CIIO. M.: HOpaiir, 2018. URL:  www.biblio-
online.ru/book/8CCFBOCC-09A1-4175-A5AC-34A96B96A18B

4. Pezunuenko C. B. Ananutndeckas reoMeTpus B ipuMepax U 3a1adax| JIeKTPOHHbBIN pecypc]:
y4eOHUK 1 npakTukym st CI10.8 2 4. M.:}Opaiir, 2018. URL:www.biblio-
online.ru/book/CA6AD4D9-1672-4949-8979-266D97373081.

5. Konmmoropos A.H. Anrebpa 1 Hauana MaTeMaTHYeCKOro aHanu3a : yueOHuk amsi10-11xm. M.: 2012.

JJs1 npenogasareJiei
1.U3naraercs B cinenyronieit pepaxun: O6 oOpazoanuu B Poccuiickoit denepaunu: denep. 3akoH ot
29.12. 2012 Ne 273-®3 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, o1 27.05.2014 Ne 135-D3,
oT 04.06.2014 Ne 148-®3, c u3M., BHeceHHbIMU DenepanbHbiM 3ak0oHOM OT 04.06.2014 Ne 145-03, B
pen. ot 03.07.2016, c u3m. ot 19.12.2016.)
2. Ilpuka3 MunucrepctBa oopazoBanus U Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHecenuun
U3MEHEeHUH B (esiepaIbHbIil rocy1apCTBEHHBIN 00pa30oBaTeIbHbIM CTaHIapT CPEAHEro 00IIEero
0o0pa3oBaHus, YTBEP)KICHHBIH Mpuka3oM MuHuCTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit
®enepannu ot 17 masg 2012 r. N413"
3.IlpumepHast ocHOBHasi 0OpazoBaTeNbHasl IporpamMma CpeJHero oouero oopa3zoBanus, 0g00peHHas
peueHreM ¢eepaabHOro y4eOHO-METOAMYECKOro 00beIMHEHHS [0 001IeMy 00pa30BaHUIO
(mpoTtoko: ot 28 utoHs 2016 1. Ne 2/16-3).
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HNuTepHeT pecypcenl:
1. DnexTpoHHBIE KaTajoru Hayunoit O6ubnmorexku
Harrocynusepcurerahttp://www.elib.dgu.ru/?g=node/256;
2. Caiit obpa3oBaTenbHbIX pecypcoB Jlarrocynusepcurerahttp://www.edu.icc.dgu.ru;
3. HaimonanwHas snextponHas oubaunoreka https ://H30.pd/ ;
4. JlocTyn K 3JeKTpOHHOM OnbaroTeke Ha_http://elibrary.ru.
5. DneKkTpoHHO-OMONIMOTEeYHAs CHCTeMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHIAlH [ DIEeKTPOHHBIN

pecypc]. URL:http://biblioclub.ru
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