KVII

2014

Yacmnoe npogeccuonanvrhoe obpazosamenvHoe yupexrcoeHue
«KOJUIEJXK YITPABJIEHUS U TPOU3BOACTBA»

YTBEPXJIAIO
Hupexrop UIIOY «KVYID»

LoxymeHT nognucaH
k 3NEKTPOHHOMW NOANKUCBIO

CeprvdmKaT: 01070ABAFT3BA3S000000000259530002
Bnageney: batpak AHgpeid AHAaTONLEBMU
@EEETBHTEHEH: c 24.02.2021 no 24.02.2022 Y,

-

A.A.batpak
« 01 » anpens 2021 r.

PABOYASA
MNPOI'PAMMA YYEBHOM JUCHUIIJINHBI

OY/.10 MATEMATHKA (B TOM YucJ/ie HHIMBUAYAJbHBII MPOEKT)

CrnenuanbHOCTH: 13.02.11 Texnuyeckasi IKCILIyaTALMs H 00CTYKHBAHHE
3JIEKTPUYECKOr0 M 3JIeKTPOMEXaHNYEeCKOro 000pya0BaHus (10 OTPACIAM)

Ha 0a3e OCHOBHOIO 001Iero o0pa3oBaHus

®opma 00y4yeHus 0YHAasA, 0YHO-320YHAs, 320YHAS

(o4Has1, 3a09HasA, OYHO-320YHAS)

Cpok ocBoeHust 3 rona 10 mecsineB, 4 roxa 10 mecsinieB

MockBa
2019



Pabouast mporpamma pazpaboTaHa C y4eToMm
tpeboBanuit D®I'OC COO wu npoduis
npodeccuonansHoro obpaszoBanus 13.02.11
TexHuueckas dKCIuTyaTaust 1 00CIy>)KUBaHHE
AIIEKTPUYECKOTO U  AJIEKTPOMEXAHUYECKOTO
obopynoBaHus (IO OTpacisM), Ha OCHOBE
MIPUMEPHOMN MPOTPaMMBbI y4aeOHOU
TUCIUIUIMHBL  «Marematuka», OA00peHHOI
OI'AY ®UPO 23.07.2015.

Opraﬂmaunﬂ pa3p860T‘II/IK: YactHOE HDOd)eCCI/IOHaJ'ILHOG O6D8.30BaTeJ'II>HOC YIPCKACHHUC

((KOJ'IJIGI[)K YIIpaBJICHUA U ITPOU3BOACTBA»

3aMeCEI/IT€J'II> nupekropa no MP
f

ly—

C.X. Mopo3zoBa

30.03.2021



COJEPKAHHUE

1. TACHOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIUATIIUHBI

CMATEMATHIAD) ...ttt ettt nne e e e n e neennneenns 4
1.1. OobuacTh NPpUMEHEHHS PAOOUEH MPOTPAMMBI ........ooiviiiiiirieiie e see e 4
1.2. Mecto nucuuiuinHbI B CTPYKTYPe IITICC3 ... 4
1.3. 1leJH M 3aaUM JUCHHMIIITHHDBI .........ooeiiiiiiieeeeiitiieeesiitteeeeaisteeeessnteeeeesasseeeesasreesesasseseesasssens 4
1.4, TlpodpuabHasi COCTABJIAIONIANA (HAMPABJEHHOCTDb) THCHHMITHHBI ......ccovvvveiiiiieniiieesiinens 7

1.5. PexomeHayemMoe KOJIUYECTBO YaCOB HA OCBOEHHE padoueil mMporpaMMebl AU CHUTLINHBI
TGN BT ATy 3 070 2 TR 8

1.6. H3MeHeHHUs, BHeCEHHbIEe B padouylo nporpammy no cpapHenuio ¢ [lIlpumepnoi

MPOrpaMMoi Mo 001e00PA30BATETbHOM TMCIIMIIIIMHE ........ovveeiieiieeesireeeessieeeeesssseeessnnseeeesnnnes 8
2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUIIJIAHBL.....................ccoc....... 9
2.1. O0beM yueOHOI TUCHUINTHHBI M BUIBI YYEOHOH PAGOTBI........oovveeiviiiieiiieiee e 9
2.2. TemaTuyeckuii IUVIaH U cojiep:KaHue Y4eOHOI THCHMIIMHBI «MaTeMaTHKA ........... 10
3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBI YUEEHOM JJUCIHUILIAHBI ........... 16
3.1. TpeOoBaHus K MUHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00€CIeYeHHIO ........... 16
3.2. HHGPOPMALMOHHOE 00ECTTEUEHME OOYUCHMS .......veevvinieeieeaniiesieeareesineaseesneeaneesseesneenes 16
4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIUHBLI .......... 17



1. TTIACHOPT PABOYEN IMPOI'PAMMBI YYEFHOM JVCHUATIJINHBI
«MATEMATHKA (B ToM uncie MuauBuayaabHbIN TPOEKT)»

1.1. OoaacTs npuMeHeHHs1 padoyeil MIPOrpaMMbl

PaGouas mnporpamma mno yueOHOUW nuciuiuinHe «Marematuka (B TOM  4HCIe
WHIAVBUIYAILHBIN MPOEKT)» MpeJHa3HAYCHA I Peallu3allii CPeaHEro o0Imero oopa3oBaHus B
npexaenax OIIOIl moaroroBku crnenunanuctoB cpeanero 3BeHa (IIIICC3) mo crnenmanbHOCTH
13.02.11 TexHuyeckass  JKcIUTyatalius M OOCITY)KHUBaHUE  JJCKTPHYECKOTO u
JIEKTPOMEXaHUYECKOro oOopynoBaHusi (mo otrpacisim). PaGoudas mporpamma pas3paboraHa B
COOTBETCTBUU C PEKOMEHIALIUSIMU 110 OpraHU3alMU MTOTYYEHUs CPEeIHEro 00111ero 00pa3oBaHus B
npejenax ocBoeHus oopazoBatenbHbIX porpamMm CI1O Ha 6a3e ocHOBHOTrO 0011€eT0 00pa3oBaHus
¢ yuerom TtpeboBanuiit ®I'OC COO u OI'OC CIIO, C ydéTroM TEXHMYECKOTO MpOoduiIs
MoJIy4aeMoro npogecCHOHaIbHOr0 00pa30BaHUs, HA OCHOBE MPUMEPHOI MporpaMmbl y4eOHO
TUCITUTUINHBL «MareMaTuka (B TOM YHCIIE WHIAMBUAYAIBHBIA MPOCKT)», ogoOpeHHoit OI'AY
«D®UPO» 23.07.2015 roxa (aBTop — bammmakos M.I.).

Conepxanne paboueld mporpaMMbl y4eOHOW AUCIUIUIMHBI Pa3pabOTaHO € Yy4YEeTOM
MOJTy4aeMOM CIIeUaIbHOCTH CPEIHEro MPopeCcCHOHATBHOTO 00pa3oBaHusl.

1.2. Mecto nucuumiuHbl B cTpykrype IIIICC3

VYyeOnas nucuunianHa «Maremaruka (B ToM yuciie MHANBUAyalIbHBII IPOEKT)» SIBISIETCA
yueOHBIM MPEIMETOM 00s3aTeNbHON MpeaMeTHON obiactu «MaTtematuka W HUH(OpPMATHKA»
®I'OC cpennero o0miero oopa3oBaHus M H3ydaeTcs B 00MIe00pa30BaTeIbHOM ITUKIIE YI€OHOTO
wiana OIIOIT CITIO na 6a3e 0CHOBHOTO 001ero 00pa30BaHUs C MOJYYEHHUEM CPEAHETo O0LIero
oOpazosanus (IIIIKPC, ITIICC3).

Matemartuka sBisgercs NpoduIbHON AUCHUIUITMHON 00111e00pa3oBaTeIbHOTO LMKIA IS
cnenuanbHocTH 13.02.11 TexHuveckas dKcILTyaTalds ¥ OOCITY)KWBAaHUE JIICKTPUYCCKOTO U
ANEKTPOMEXAHUYECKOT0 000pYI0BaHUSI (IIO OTPACTISIM).

B mporpaMMy BKJIIOYEHO cojepaHHe, HalpaBJIeHHOE Ha (OPMHUPOBAHUE Y CTYAECHTOB
YMEHUH U 3HAHWH, HEOOXOIUMBIX JJISi KAU€CTBEHHOTO OCBOEHHsI OCHOBHOM NMpo(hecCHOHAIbHON
obpazoBarenbHoi porpammbl CIIO Ha 6aze OCHOBHOTO OOIIEro oOpa3oBaHHS C MOTYyYECHUEM
cpeaHero oomiero o0pa3oBaHMsS MPOrpaMMbl MOJATOTOBKM CIEIHMATMCTOB CPEAHEr0 3BEHa
(IITICC3).

1.3. Ilenm u 3a7a49H JWCIHILIAHbBI

Conepxanue TmporpaMMbl  Y4eOHOW JUCHUIUIMHBI «MaTtemaTtuka (B TOM 4HCIE
MuauBuayanbHbBIN MPOEKT)» HAPaBIEeHO HA JOCTHKEHHE CIECIYIONINX LeJIei:

- obecrnieueHrne chOPMUPOBAHHOCTHU MPEACTABICHUI O COIUATBHBIX, KyIbTYPHBIX U
HCTOPUYECKHX (haKTOpaxX CTAHOBJICHUS] MATEMATHKU;

— obecrieueHne  CHOPMHPOBAHHOCTH  JIOTMUECKOTO,  QJITOPUTMHYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS,

- obecrnieueHrne cHhOpMHUPOBAHHOCTH YMEHHM MPUMEHSThH MOJTYYCHHbIE 3HAHUS TIPH
pEIIeHUH Pa3IUYHBIX 33/a4;

— obecrieueHne CHOPMHUPOBAHHOCTH TIPEACTABICHHN O MaTeMaTHKe KaK dYacTh
0011eYeTIOBEUECKOM KYIBTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIUCHIBATH U
U3y4aTh pealibHbIE MPOLIECCHI U SBICHHUS.

OcHoBHOH 3ajaveil Kypca SBIISIETCS MaTeMaTH4YeCcKoe oOOecleueHne CreruaibHOu
MOJATOTOBKH, T.€. BOOPYKEHHE CTYACHTOB MAaTeMaTHYeCKUMH 3HAHUSAMH U YMECHHUSIMH
HEOOXOIUMBIMH IS U3YYCHUS CIICIUATBHBIX JUCIHILINH, pa3pad0TKA KyPCOBBIX U JUTUIOMHBIX
MPOEKTOB, 751 MPOdECCHOHATBHON AESITETbHOCTH U MPOJAO0KEHUST 00pa30BaHMSL.

Conepxanne ydeOHOW NUCIMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH
COJIepKaTENbHBIMU JINHUAMU 00yUeHUsI MaTeMaTHKE:

- anreOpanyeckasl JMHUS, BKJIIOYAIONIAs CHCTEMAaTH3allMI0 CBEICHHM O uuciax;
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U3yueHHe HOBBIX M 0000IIEHIE paHee U3YUYSHHBIX ONlepannii (BO3BEACHUE B CTEIICHb, H3BICUCHHE
KOpHsI, JorapuMupoBaHue, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC U 00paTHbIE K HUM); U3yuYeHUE
HOBBIX BHJIOB YHCJIOBBIX BBIpKEHUH U (pOPMYIT; COBEPILICHCTBOBAHHE MPAKTHYECKUX HABBIKOB U
BBIUMCIUTENBLHON KYJIbTYphI, PACHIMPEHUE M COBEPILEHCTBOBAHUE ajIre0panyeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, U €r0 NPHUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX M
MPUKIIAIHBIX 3a71a4;

- TEOPETUKO-(PYHKIMOHANbHAS  JIMHUS, BKIIOYAIOIIAs  CHCTEMAaTHU3alUI0 U
pacuMpeHye CBeIeHUi 0 (PyHKIHUAX, COBEPIICHCTBOBaHUE IpaUuecKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMH HJIEIMH W METOJaMHM MAaTEMaTHYEeCKOro aHalin3a B OO0bEMe, MO3BOJISIOIIEM
HCCJIEIOBATh dJIeMEeHTapHble (YHKIMU U pelIaTh MPOCTEiIINe reoMeTpuieckue, Gu3ndeckue u
Jpyrue MPUKIAHbIC 3a/1a4H;

- JMHUS YpaBHEHUU M HEPABEHCTB, OCHOBAaHHAs HAa MOCTPOCHUU U HCCIIEIOBAHUU
MaTeMaTHUYECKUX MOJIeJei, mepecekaromniascs ¢ alnredpanyeckoi U TeoOpeTUKO-PyHKIIMOHATHHON
JUHUASMU ¥ BKJIIOYAIOIIAs PAa3BUTHE U COBEPUICHCTBOBAHWE TEXHHUKH aJreOpanydecKux
npeoOpa3oBaHui Ui pelleHUs] ypaBHEHUH, HEPABEHCTB U CUCTEM; (JOPMUPOBAHUE CIIOCOOHOCTH
CTPOMTH U UCCIIEAOBATH MMPOCTEHININE MAaTEMaTHUYECKUE MOJISITN IIPU PEILICHUH MTPUKIIAHBIX 32124,
3a]1a4 U3 CMEXHBIX U CIICIUATbHBIX TUCIUILINH;

- reoMeTpuyYecKasi  JIMHUS, BKIIOYAIOINAs  HAIJAJHBIC  TPEACTABICHUS O
NPOCTPAHCTBEHHBIX (UTypax © H3yd4eHHE WX CBOWCTB, (OpPMUpOBAHHE U PpPa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAKEHUS, pPAa3BUTHE CIOCOOOB T'€OMETPHUECKUX HM3MEpPEHUH,
KOOPJAWHATHOTO M BEKTOPHOT'O METO/IOB JIJIsl pEIICHHS] MaTeMaTUYECKUX M MPUKIIAIHBIX 33/1a4;

— CTOXACTHYeCKas JIMHUS, OCHOBAaHHAs Ha pPAa3BUTUU KOMOHMHATOPHBIX YMEHHIA,
MPEJICTABICHUI O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUpA.

Nzyuenue oOmieoOpazoBaTenbHON y4eOHOM ITUCHUILIMHBI 3aBEPIIACTCA MOABEACHUEM
uTOroB B (hopme 5K3aMeHa B paMKax IPOMEXKYTOUHOM aTrTecTaluu CTYICHTOB B IIpoIecce
ocBoerns ocHoBHOH OITOII CIIO ¢ momyyeHneM cpeaHero o0mero oopa3oBaHusl.

OcBoenue coxepkaHus ydeOHOM nuciuiuiuHbl «Martematuka (B TOM  4YHCIE
WHauBUoyalbHBI ~ TPOEKT)»  OOecreumBaeT  JOCTIDKEHHE  CTYACHTAMH  CIETYOLINX
pe3ynbmamos:

JUYHOCHIHBIX

- c(OPMHPOBAHHOCTh IMPEJCTABICHUH O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE
HAaYKH, CPE/ICTBE MOAEIUPOBAHUS SBJICHUN U MPOLIECCOB, UJIESX U METOJIaX MATEMATUKH;

- NOHMMaHHE 3HAYUMOCTH MAaTeMaTHKH Ui HayYHO-TEXHHYECKOTO Mporpecca,
c(OPMHPOBAHHOCTH OTHOIICHHS K MAaTEMaTHKE KaK K YaCTH OOIIEUeTOBEYeCKOI KyIbTYpPhI yepes
3HAKOMCTBO C UCTOPHEN pa3BUTHUSA MAaTEeMaTHKH, SBOJIIOLMEH MaTeMaTHUECKUX HUJIEH;

- pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOPaKEHHS,
QITOPUTMUYECKOH KYJIbTYpPbI, KPDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISl OyayIen
npodecCHOHATIBHOM 1eATeNbHOCTH, /U1 POI0JKEHUsT 00pa30BaHMs U caMOOOPa30BaHUS;

- OBIIQ/ICHUE MAaTEMaTHYECKUMH 3HAHUSAMH W YMEHUSMH, HEOOXOIMMBIMH B
MOBCEHEBHOM XKHU3HH, 1151 OCBOECHHSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX IUCIUIUIUH U TUCIUILINH
npoeCCHOHATBPHOTO IHWKJA, JUIsl TOJY4YeHUsT o0pa3oBaHWs B OO0JIACTSIX, HE TPeOyrOImuX
yrIIyOJIeHHON MaTeMaTHu4ecKol MOArOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HUW; CO3HATEIhHOE OTHOIICHHWE K HENpPEepHIBHOMY OOpa3oBaHUIO Kak
YCIIOBHIO YCTICHIHOM NMpo(decCHOHANBHOM U 00IECTBEHHOM NesTeNbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOH M OTBETCTBEHHOM
NeSITeTTbHOCTH,

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOM U JPYrux
BUJAX JIEATEIIEHOCTH;

- OTHOILIEHHE K MPO(ECcCHOHANTBHOMN /AEATENbHOCTH KaK BO3MOXKHOCTU Y4YacTHUS B
pELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLICHAIMOHAIBHBIX MPOOIIEM.



MemanpeomMemHpix:

- YMEHHE CaMOCTOSITEIBHO OIpPENesaTh LETU NEATEIbHOCTH U COCTaBIAThH IJIAHBI
NESITeIbHOCTH;,  CAMOCTOSITENIbHO  OCYIIECTBISATh, KOHTPOJIMPOBATH W KOPPEKTUPOBATH
JESITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI /TSl TOCTHKEHUS TOCTABIICHHBIX LIeTIeH U
peau3anuy IaHOB JCSITeTbHOCTH; BRIOMPATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CHTYAITUIX;

- YMEHHE MPOJYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IPOLECCE COBMECTHOM
JESTEIbHOCTH, YUUTHIBATH MMO3UIIUU IPYTUX YYaCTHUKOB AESITEIbHOCTH, 3PPEKTUBHO pa3periaTh
KOH(JINKTBI;

- BJIa/ICHHE HABBIKAMU IO3HABATENIbHOM, yueOHO-UCCIEI0BATENBCKON U POEKTHOM
NEeSTENIbHOCTH, HaBbIKAMU  paspellieHuss po0sieM; CrIocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIILHOMY MOMCKY METOJIOB PEIICHHUs MPAKTUYCCKHUX 3a]1ad, MPUMEHCHHIO Pa3IMYHbIX
METOJIOB MIO3HAHNUS;

— TOTOBHOCTH W CIOCOOHOCTP K  CaMOCTOATEIbHOW  WH(GOPMAIMOHHO-
MO3HABATEIILHON JEATEIHFHOCTH, BKIIOYAsl YMEHUE OPUCHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX
uH(pOpMallMK, KPUTHUYECKU OICHHBATh M HMHTEPIPETUPOBATH MH(GOPMAIMIO, MOJyYaeMyIo M3
Pa3TUYHBIX UCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHUE SCHO, JIOTHYHO M TOYHO H3JIararb
CBOIO TOYKY 3PEHUS, UCTIOJIb30BaTh a/ICKBAaTHbBIC S3bIKOBBIE CPEJICTBA;

- BJIaJICHHE HABBIKAMHU IIO3HABATEIBHON pEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI M MBICITHTEIHHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUIA, TPAHUI] CBOCTO 3HAHUS U
HE3HaHUs, HOBBIX [MO3HABATENBHBIX 3a/1a4 U CPEJICTB I UX JOCTHXKECHUS;

- [EJICYCTPEMIICHHOCTh B IMOMCKAaX W HPUHSATHH PEIICHH, COOOPa3UTEIbHOCTh H
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCIPHUHUMATH
KpacoTy W TApMOHHIO MHpA.

npeoMemHblx:

— c(hOpMUPOBAHHOCTH MPEACTABICHUIN O MaTeMAaTUKE KaK 4YaCTH MUPOBOI KyJIbTYpPbI
¥ MECT€ MAaTEMaTHKH B COBPEMEHHON IUBWIM3AIMH, CIIOCO0AaX OMHUCAHUS SBICHUN pealbHOTO
MHUpPa Ha MAaTEMaTUYECKOM SI3BIKE;

- c()OPMHUPOBAHHOCTh  TPEJCTABIICHUH O MATEMAaTUYCCKUX TOHATHUAX  Kak
BOXHEHIIINX MAaTEeMAaTHICCKUX MOJICIISX, IO3BOJISIFOIINX OIMKUCHIBATh M U3y4aTh Pa3HBIC TIPOIECCHI
U SIBJICHUS; TOHUMaHKUE BO3MOKHOCTH aKCHOMATHUECKOTO MMOCTPOSHUSI MATEMAaTUYECKUX TEOPHUH;

- BJIQJICHUE METOJaMH JIOKA3aTeIhCTB M AJNTOPUTMOB pEIICHUS, YMEHUE WX
MPUMEHSTh, TPOBOJIMTH JOKA3aTeIIbHBIC PACCYXICHHS B X0JI¢ PEIICHUS 3a/1a4;

— BJIQJICHWE  CTAaHJIAPTHBIMH  TMpUEMaMH  pEHIeHUs  palHOHAIbHBIX U
UppaIMOHATBHBIX, TOKA3aTENbHBIX, CTETIEHHBIX, TPHTOHOMETPUUECKUX YPABHEHUI I HEPABEHCTB,
UX CHCTEM; MCIOJIh30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JUISI TIOMCKA TTyTH
pelIeHus U WILTIOCTPALUY PEIIeHUs] ypaBHEHUI 1 HEPABEHCTB;

- c(OpPMHUPOBAHHOCTh TPEJCTABICHUN 00 OCHOBHBIX IMOHSATHSIX MAaTEMaTHYECKOTO
aHaM3a M WX CBOWCTBaX, BIAJCHHE YMEHHEM XapaKTepH30BaTh NOBEICHHE (YHKIIHIA,
MCIIOJIb30BaHNE TIOTYYSHHBIX 3HAHHUH JITsl OMUCAHUS U aHAIHM3a PEabHBIX 3aBUCUMOCTEH;

- BJIQJICHHEC OCHOBHBIMH TOHATHAMH O IUIOCKUX U  IMPOCTPAHCTBCHHBIX
reOMEeTPHUYSCKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpuueckre GUrypbl Ha YepTekax, MOJENISIX U B PEATbHOM MHUPE; IPUMEHEHNE U3YUYEHHBIX
CBOWCTB TeOMeTpHUYeCKHX (UTyp W (GOpMys Ul pEeIIeHHs] TeOMETPHUYECKHX 3a7ad M 3a/1ad ¢
MPAKTUYECKUM COJICPKAHUEM;

- c(OPMHUPOBAHHOCTh TPEJCTABIICHHA O TIpoleccax W SBJICHHUAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTAX B PEAThbHOM MHpPE, OCHOBHBIX
MOHITHSIX JJICMEHTAPHONH TCOPUHU BEPOSTHOCTEH; YMEHHH HAXOJIUTh W OICHUBATh BEPOSTHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTePUCTUKU
CIIyYalHBIX BEJIUYMH;

- BJIQJICHUE HABBIKAMH HCIIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH



pellIeHnH 3a71ay.

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI 00yYaONIUICs TOIKEH YMeTh!

— BBITOJIHATH apu(PMETHUECKUE IEHCTBUS HAJl YUCIAMH;, HAXOAUTh NMPHOIKEHHbIE
3HAYEHUS BEJINYUH;

— HaXOJUTh 3HAYCHHWE KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPUUECKUX
BBIPQXCHUI HA OCHOBE ONPEEIICHUS;

- BBIUMCIIATH 3HAUeHHUE (QYHKIUU 110 3aJaHHOMY 3HAUYE€HHUIO apTyMEHTa;

- CTPOUTH rpauKu U3y4eHHBIX (PYHKUUN, MIUTFOCTPUPOBATH MO TpaduKy CBONHCTBA
3JIeMEHTapHBIX (PYHKIIHIA;

— pelaTh paluoHaJIbHBIE, [I0Ka3aTelbHbIE, JorapupMHUECcKue,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOJIIMECS K JMHEHHBIM W KBaJpaTHBIM, a TaKxke
HEPABEHCTBA U CUCTEMBI;

— pemaTh TEKCTOBbIE 33aul allre0pandeckuM CriocoOoM;

— HAXOJHUTh MPOU3BOJIHBIC U UHTETPAIIBI SJIEMEHTAPHBIX (DYHKIIHIA,

— MPUMEHSTh MPOU3BOJHYIO JUISI UCCIENOBAHUS CBOMCTB (DYHKIIMM, HaXOXKICHUS
CKOPOCTH U YCKOPEHUS;

- NPUMEHSTh UHTETPAIBI IS ONPEIEICHUS IJIONIa 1 KPUBOJIUHEHHON Tpanenu u
HAXOXXJCHUS IPOIIEHHOTO MyTH;

— pelaTth npocTeiiine KOMOMHATOPHbIE 3a7]aul Ha TPUMEHEHHUE JIEMEHTOB TEOPUH
BEPOSITHOCTEN;

- n300pa’kaTh OCHOBHBIE MHOTOTPAHHUKH U TeJIa BPAILICHHS,

- pemarb  NpPOCTEHIIME  CTEPEOMETPUYECKHE  3aJaud  Ha  HaX0XKJEHue
TEeOMETPUYECKUX BEIMYHMH, a TaKKe 00bEMOB W TUIOMIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
Tel.

B pe3ynbpTare ocBOCHHS AUCIUILUIMHBI 00YYAIOITUNCS JOJKEH 3HAThD.

— OCHOBHBIE CBOMCTBA U3yUEHHBIX (DYHKIIHII;

- OCHOBHBI€ ITOHATHS MaTEMaTUYECKOIO aHAJIN3a;

- OCHOBHBIE MTOHATHS KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH;

- OCHOBHBIE BHJIbI MHOTOTPAaHHHKOB U TEJI BPAIIEHUs, U UX CBOWCTBA;

- GopMynBl IS BBIYMCIEHUS O0BEMA M IUIOMIATM TTOBEPXHOCTH OCHOBHBIX
IIPOCTPAHCTBEHHBIX QUTYD.

B pesynbpTaTte 0CBOGHUS TUCHMILIMHBI 00yJaromUiCs JODKEH OBIIAAETh 00LIeydeOHBIMU
KOMITETCHIIUSIMU T10 4 OJIOKaM:

Camoopranu3anusi

- OpraHu30BaTh COOCTBEHHYIO JEATENBHOCTh, BBIOMpATh THIIOBBIE METOIBI M
CHOCOOBI BBITIONTHEHHUS TMPO(ECCHOHANBHBIX 3a/a4, NMPUHUMATh PEIICHUs B CTAaHAAPTHBIX WU
HECTaH/IAPTHBIX CUTYAIIUSX.

Camoo0yuenue

- OCYIIECTBIIATh TMOMUCK M HCIIOJIb30BaHHE HH(GOpMAIMM, HEOOXOAUMOM JUIs
3 PEKTUBHOTO BBIMOTHEHUS TPOPECCHOHATBHBIX 33/1a4, 3aHUMAThCs CaMOOOpa30BaHUEM.

NudpopmanuoHHbIi 0JI0K

- UCIIOJIb30BaTh MH(OPMaIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B
npodheccCuoHaTbHON NeSTENbHOCTH.

KommyHukaTuBHbIH 010K

— crocoOHOCTh d(PpPeKTUBHO paboTaTh B KOJJIEKTUBE M KOMaHne, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PE3YJIbTAT BHITIOJHEHUS 3a1aHUH.

1.4. TIpoduiabHas cocTaBiasiioniasi (HANPABJIEHHOCTD) AU CHUILIMHBI

[Ipn m3ydenun muctumiuHel «MaTemaTukay pa3BUBAIOTCS CIIOCOOHOCTH CTYJIEHTOB K
IPUMEHEHHIO CBOMX 3HAHUI B KOHKPETHBIX CUTYaIlUsX Ha JAPYrUX 3aHATUAX, TAKUX Kak (U3MKa,
AIIEKTPOTEXHUKA, MH(OpPMATHKa, MH)KEHEpHas Tpaduka, 3JIEMEHTHl TEOPUU BEPOSITHOCTEH U



MaTEMaTUYeCKOW CTATUCTUKH, TO €CTh OCYILECTBIIAIOTCS MEXKIPEIMETHBIE CBSI3U C APYTUMU
JUCHHUTIIIMHAMU.

Jucuunimza «MareMaruka» pa3BUBAET JIOTUYECKOE MBIIUIEHUE W MAaTEMaTUYECKUU
anmapar, HeOoOXOIMMBIM i pacyeToB U DKOHOMHUYECKMX BbluucieHud. [IpoduibHas
COCTaBIISIIONIAs OCYHICCTBISICTCS IyTeM OTOOpa JUIAKTUYCCKUX CIUHUI] MPOrpaMMBI U
oTpaxkaeTcs B TpPeOOBaHUSIX K MOATOTOBKE O0YJAIOIINXCS B YACTHU:

- o01Iel CUCTEMBI 3HAHUWI: COJEp)KATENbHbIE MPUMEPHI MCIOJIH30BAHUS MATEMAaTUUYECKHUX
ujei 1 MeTo10B B PO eCCHOHATBHON AESITEIbHOCTH;

- YMEHHIA: pa3Iuine B ypOBHE TPEOOBAHUN K CIIOKHOCTH MTPUMEHSIEMBIX aJTOPUTMOB;

— MPAKTUYECKOTO HCIOIh30BAHUS MPUOOPETCHHBIX 3HAHWUN W yYMEHWH: WHIWBHUIYaTbHOTO
y4eOHOI0 ONbITa B MOCTPOCHUHM MATEMATHYECKUX MOJIEIEH, BBIOJIHEHUH HCCIIEI0BATEIBCKUX
MIPOEKTOB.

Ot 3HaHus Oyayr HeoOxomumbl mpu ocBoeHuu OIIOII ®I'OC u B Oyaymei
poecCHOHANBHOM NIeATENbHOCTH. A TaKXKe OCYLIECTBIISIETCS OpraHu3alueldl BHEayIUTOPHOI
CaMOCTOSITEJIbHOW pabOThl, HANPABICHHONW Ha pacIIMpEeHUE W YIIIYOJeHUE 3HAaHUM, KOTOpPHIS
OyIyT HEOOXOUMBI IIPU OCYIIECTBICHUHU MPOPECCHOHATBHON AeATeIbHOCTH (MpodeccuoHAIBHO
3HAYMMOE COJIEP>KAHUE).

1.5. PexomeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHUE padoueil mporpaMMbl
AMCUUILIMHBI «MaTeMaTHKa (B TOM YUC/Ie HHAMBUIYAJbHBIA MPOEKT)»

MaxkcuMmanbHas yueOHasi Harpy3ka o0yuaroierocs - 263 yaca, B TOM 4HCIIe:
— o0s3arenpHas ayAUTOPHAS Harpys3ka - 26 gac;
— camocTosTeNbHas paboTta o0yvaromerocs — 234,
@DopMBI MPOMEKYTOYHOM aTTECTAIIMK- JOMAIIIHSS KOHTPOJIbHAS paboTa, SK3aMeH.

1.6. H3meHeHms1, BHeCeHHBIE B PafouyI0 NporpaMmy no cpaBHenuio ¢ [Ipumepnoii
NMPOrpaMmoii mo 001eo0pa3oBaTeIbHON THCIHIIIHHE

B pamkax mnpo¢unbHOM HampaBIEHHOCTH B HEKOTOPHIX pasfenax AUCHUIUIMHBI
pOBOAUTCA U3ydeHUs: UHANBUAYaIbHOTO TPOEKTA, KOPPEKTUBBI BHECEHBI B pa00UYIO TPOrpaMMy
B COOTBETCTBHUH C y4EOHBIM IIAHOM.



CTPYKTYPA U COJIEPXKAHUE YYEBHO! JIUCLIATIMHbBI
1.1. O0bem yueOHOH TUCHMIIMHBI M BUAbI y4e0HOIi padoThI

3aounas popma

Buj yueOHoi padoThl O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 263
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 26
B TOM YHCIIE!
JIEKIIUHA 10
IIPaKTUYECKHUE 3aHATH 16
CamocrosiTenpHas padbora 234

[TpomexyrouHas atrectanusi B 1-m cemecTpe B hopMe domautneii KOHMpPOabHOU padomet,
BO 2-M cemecTpe B (popme IK3amena




1.2. TemaTuuyeckuii MJIaH U CO/iePKAHUE YUeOHOH TUCHUILTUHBI « MaTeMaTHKa»

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepHuaJia, MPaKTUYeCKUe 3aHATHS U CAMOCTOATEIbHAS Oo0bem YpoBeHb
TeM padora o0y4aromuxcs. 4acoB YCBOCHHUA
1-ii cemecTp 119
Beenenune Coaeprxanue yueOHOIro MaTepuaJia
1 | MaremaTHka B HaykKe, TeXHUKE, WH(OPMAIIMOHHBIX TEXHOJOTHSAX M MPAKTHYECKON 9
NEeATEILHOCTH 1
2 | Ponp MaTeMaTHKH B MOATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BEHA
Tema 1. PazBurne nonsitusa | Cogep:kanue yaeOHOro Mmarepuajia
0 yucie 1 | llensie u paunoHanbHble yncna. JlelcTBUTEIbHBIE YHCIA.
2 | [Ipubnmxénnoe 3HaueHue ynucia. AOCOIIOTHAs U OTHOCUTENIbHAs IIOIPEIIHOCTH
3 | CrangaprtHas 3anmuch uncia. JIelcTBHS ¢ YMClIaMy B CTAaHIAPTHOM BHJIE
4 | Ilpouentsl. Pemienue 3axad Ha TPOLIEHTHI 16
5 | [Honsitue KoMmIeKkcHOro uucia. M300paxeHne KOMIIJIEKCHBIX YHCe 2
6 Beruuciienne mpuOIMKEHHBIX 3HAYEHUH Yrciia
7 Pemenue 3ajay Ha OPOIEHTHI
8 Pemenue BeIpakeHUH C KOMIUIEKCHBIMH YHCITAMH
Onepexaroniee JoOMallHee 3aJaHue 1Mo TeMe: «Pa3BUTHE OHATHS O YUCIIE»
Tema 2. YpaBHeHnus u Conep:xaHue yueOHOro MaTepuaJa
HepaBeHCTBa 1 | Knaccuduxarms ypasaerunil. OCHOBHbIE TPUEMBI PEIICHUs YpaBHEHUN 2
2 | Cucrembl ypaBHEHHH C IByMsI IEpEMEHHBIMU M METOJIbl UX pelIeHHs (II0JICTAHOBKaA, 5
anredpanvyecKkoe ClI0kKeHNe, BBEIEHHE HOBOW EPEMEHHOM)
3 | PatmoHanbHble HepaBeHCTBA. MeTo/1 HHTEpBAJIOB 2
4 | CucreMbl HEpaBEHCTB C OTHON MepeMeHHON 2
5 | YpaBHeHUs M HEPABEHCTBA C MOJYyJIeM 20 1
6 | [IpumeHeHNe MPHEMOB peIIeHNUs YpaBHEHHH
7 | IlpumeHeHune METOI0B pelIeHus] CUCTEM YpPaBHEHHM
8 | Pemenue HepaBeHCTB METOOM MHTEPBAJIOB
9 | PemeHnne HepaBEHCTB C OJJHOM IMepeMEHHON

10 | PemieHnue ypaBHEHHMI 1 HEPABEHCTB C MOJYJIEM

Onepemafomee JOMaIIHEC 3aaHUEC 110 TEMC: «ypaBHeHI/ISI 1 HCPABCHCTBa»
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HaumenoBanue pa3nesoB u | Copep:kaHue yueOHOro MaTepuaa, IPaKTHYECKHe 3aHATUS U CAMOCTOSITeIbHAS OoBbem YpoBeHb
TeM padora 00y4aImmxcs. 4acoB YCBOCHUSA
Tema 3. ®yHkumnu, ux Coaeprxanue yueOHOIro MaTepuaJa
cBoOlicTBa M rpadpuku 1 | ®ysknun. O61acTh ONPEACICHHS 1 MHOXKECTBO 3HAUCHUM 2
2 |I'papux ¢ynkmauu. Iloctpoenue rpadukoB QGYHKIUNA, 3aMaHHBIX pPa3THIHBIMU 3
crnocobamu
3 | CaoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, IE€PHOAUYHOCTD, 5
OTPaHUYECHHOCTh
4 | IIpoMexyTKu BO3pacTaHusi, U yObIBaHHs, HauOOJbllee M HAaUMEHbIlEe 3HAYEHUE, 2
TOYKHU IKCTPEMyMa
20
5 | Cnoxnas ¢yskius. Bzaumuo obpatasie ¢pynkiuu. O0nacTh onpeseneHus u 001acTb
3HayeHus obparnoit pyakun. ['padux odparHoit pynkumu. Haxoxaenne ¢pyHkuumy, 2
00paTHOM JaHHOM
6 |IIpeoOpa3zoBanusi rpaduKoB: MapayUICIbHBI MEPEHOC, CUMMETPHUS OTHOCHTEIHHO
ocell KOOpJIMHAT, OTHOCUTENIBHO MPSAMON y = X; PACTSHKEHUE U CKaTHE BJIOJIb Ocei 3
KOOpJAWHAT
7 WccnenoBanue rpadukoB PyHKIIMHM U UX TpeoOpa3oBaHUs
8 | Onepexaromee nomamsee 3amanue no Teme: «PYHKIHH, HX CBOMCTBA U rpadHKI»
Tema 4. Kopuu, crenenn u | Cogep:kanue yueOHOro Mmarepuajia
Jorapupmsl 1 | Crenens u ee cBoiicTBa. J[eliCTBHS HaJ CTETICHSIMHU 1
2 | CrenenHast pyHKIMSI, €€ CBOICTBA U rpaduk 1
3 | UppanuoHaibHble ypaBHEHUS 2
4 | [lokazarenbHast QyHKIINS, €€ CBOWCTBA U TpaduK 1
5 | Pemenue nokaszarenbHbIX YpaBHEHUH 1 HEPABEHCTB 2
6 |Jlorapudm umcina. OcHoBHOe Jjorapudgmuyeckoe ToxkaectBo. Jlorapupm 5
NIPOM3BEICHNUS, YACTHOTO, CTETICHH; TIEPEX0Jl K HOBOMY OCHOBAHUIO 20
7 | JecaTu4Hblil ¥ HATYpalIbHbIN JJorapuMBbl, YUCIIO € 2
8 | JlorapudmupoBaHue U MOTCHITUPOBAHHE 2
9 | Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U rpaduK 1
10 | Pemenune morapn(pMuvecKux ypaBHEHH U HEPABCHCTB 2
11 | O6o0mieHue: pelieHne HppPaAlMOHAIBHBIX, IOKA3aTelbHBIX M JIOrapu(pMHUUECKHX 9
ypaBHEHHHA
12 UccnenoBanue cTeneHHON (QYHKIIUU
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HaumenoBanue pasgenoB u | Copaepkanne y4eOHOro MarepuaJia, NpaKTHYeCKHe 3aHATHS U CAMOCTOSITeIbHAS Oo6bem YpoBenn
TeM padora 00y4aImmxcs. 4acoB YCBOCHUSA
13 Pemenue nokas3arenbHbIX YPABHEHUH U HEPABEHCTB
14 VccnenoBanue morapudmudeckoit GyHKINHU, €€ CBOMCTB U rpaduka
Tema 5. OcHOBBI Copep:kaHue y4eOHOTro MaTepuaa
TPUTOHOMETPHH 1 | Tpuronomerpuyeckue (yHKIMH YUCIOBOTO apryMeHTa 1
2 | Boruucnenue 3HaueHU TPUTOHOMETPUYECKHUX BblpakeHUH. Paguannas Mepa yria 1
3 | OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIAECTBA 2
4 | ®opmynbl IPUBEACHUS 2
5 | CuHyc, KOCMHYC U TAaHT'€HC CYMMBI U Pa3HOCTHU JBYX YIJIOB 2
6 | Cunyc 1 KOcHHYC JABOHHOTrO yria. DopMyibl HOJOBUHHOTO apryMEHTa 2
7 | IIpeoOpa3zoBaHue CyMMbl B TPOM3BEIECHHE, a IPOU3BEICHHS B CyMMY 20 2
TPUTOHOMETPHUYECKUX (DYHKIUH
8 | dyskumu y =Sinx; y = C0SX; Y = tgx; Yy = CtgX; uX CBOWCTBA U rpaduKH 1
9 | [Ipocteiimme nmpeodpa3zoBanus TpaQUKOB TPUTOHOMETPUIECKUX (PYHKIUH 3
10 | OGpaTHble TpUTOHOMETPUYECKHE PYHKIIMH, MX CBOMCTBA U rpaduxu 1
11 | TpuronHomeTpuieckre ypaBHEHHs 1 HEPABEHCTBA 2
12 | UccnenoBanue TpuroHoMeTpuueckux ¢GyHkmuid u rpadukos. I[IpueoOpasoBanue
rpaduKoB.
13 | Pemienne TpUTOHOMETPUYECKUX YPAaBHEHHI U HEPABCHCTB
Tema 6. Hauaua Coaepxanue y4eOHOro MaTepuaia
MaTeMaTu4eckoro anagmusa |1 | Marematudeckue MOJENN Pa3IMYHBIX MPOIECCOB 2
2 | locnenoBaTenbHOCTH U UX cBoiicTBa. [Ipenen nociaeoBaTenbHOCTH 2
3 | Honsitue mponsBoaHOM. ['eomeTpruecKnii 1 MEXaHUYECKUH CMBICIT TIPOU3BOTHOM. 2
4 | YpaBHeHune  KacarenbHOM Kk  rpaduky  gaHHoW — ¢yHkumu.  Dopmyibl 2
nudepeHIpoBaHms
5 | IlpousBojHble y1eMeHTapHbIX PyHKINN 20 2
6 | [IpumeneHue mpou3BOAHON K HccieoBaHuI0 (yHKIMU. Hanbonpliee 1 HauMeHbIee 2
3HayeHue PyHKIUU
7 | Pemenue mpukiIaaHBIX 3a/1a4 W 3a7ad NpOo(QUILHON HANpPaBIEHHOCTH C MOMOIIBIO 5
POU3BOTHON
8 |Ionsarue nepBooOpazHoil. IlepBooOpaszHbie sneMeHTapHbIX (GyHKUuA. I[IpaBuia 2

BBIUMCJICHHSI IEPBOOOPA3HBIX
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HaumenoBanue pa3nesoB u | Copep:kaHue yueOHOro MaTepuaa, IPaKTHYECKHe 3aHATUS U CAMOCTOSITeIbHAS OoBbem YpoBeHb
TeM padora 00y4aImmxcs. 4acoB YCBOCHUSA
9 | Heonpenen€HHbIi MHTETPAl M €TO CBOMCTBA 2
10 | OnpenenéHHpI HHTErPAJl U €r0 TEOMETPUUECKUIA CMBICIT 2
11 | [Inomans KpuBOIMHEHHOW Tpamenuu, ¢opmyna Heiorona —JleliOnuna. I[Ipumepsr 5
NpUMEHEHHS UHTErpaia B (GU3UKE U TECOMETPUHU
12 Pemenue onpeieIeHHBIX M HEONPEEICHHBIX HHTETPaJIOB
13 Tlpumenenue popmynsl Herotona- Jleiitbnuna
KourpoabHas pador 1
Hroro 3a 1-ii macrtep 119
2-ii cemecTp 144
Tema 7. llpsimble u Coaep:xaHue y4eOHOIro MaTepHuaJia
IUIOCKOCTH B pocTpancTBe | 1 | OCHOBHBIE MOHATHUS CTEPEOMETPHUHU. 1
2 |llepecekaromuecsi, HapajuieIbHble W CKpEIIMBAIOIIMECS MpPSIMbIE. YTOI MEXITY 2
PSMBIMH B TIPOCTPAHCTBE
3 | lleprieHquKyIIpHOCTD MPSIMBIX 2
4 | [TapamienbHOCTh MPSIMON U TJIOCKOCTH, IPU3HAKU U CBOMCTBA 2
5 | [lepnenauKy/IsIpHOCT NPSAMON U TJIOCKOCTH, IPU3HAK U CBOMCTBA 16 2
6 | [lepmenaukynsip v HakJIoHHAs. Teopema o TPEX MepIeHNKYIsIpax 2
7 | Yrom mexmay npsiMOi M TUIOCKOCTBIO 2
8 | [TapamienbHOCTb IJIOCKOCTEH, MPU3HAK U CBOWCTBA 2
9 | [lepneHAMKYISIPHOCTB TUIOCKOCTEH, MPU3HAK U CBOHCTBA 2
10 | [AByrpaHHbIH yroJ1, JIMHEHHBIN Yo IBYTPaHHOTO yria 2
11 | PaccrossHme OT TOYKM 1O IUIOCKOCTH. PaccrosHMe MeXIy mapaielbHbIMU 5
IIOCKOCTSIMU. PaccTosiHMe MeX]ly CKpeIIMBaOIIMMUCS NPSMBIMU
12 | UuauBuAyaJbHBIH POEKT 4
Tema 8. MHOrorpaHHuKH Conep:kanue y4eOHOTro MaTepuaJa
1 | Muororpanauku. CedeHne MHOTOTpaHHUKa 1
2 | [Ipusma, npsimast npusmMa. Pemenne 3a1ad Ha HaXOXK/JICHHE DIIEMEHTOB IPU3MBI 20 2
3 | [Mapamenenunen u ero cBoiicTBa. Pemenne 3a1ay Ha HaX0XKJIEHUE JIEMEHTOB 2

napajjicjcnuicaa
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HaumenoBanue pa3aesioB 1
TEM

Couepma}me yqeﬁnoro MaTrepualjia, IPAKTUICCKHUE 3AHATUH U CAMOCTOATEIbHANA

padora 00y4aImmxcs.

Oo0Lem
4acoB

YpoBeHb
YCBOEHHS

[Mupamua. CBolicTBa MapamienbHbIX ceueHui B nupamue. [lpaBunbHas nupamuia.
Yceu€nnas nupamuaa

Pemienne 3a1a4 Ha HAXOXKAECHUE IEMEHTOB IMPAMUIBI U YCEYEHHON TUPAMU b

Pemenne 3amaq Ha IIOCTPOCHUC CeucHUI MHOT'OI'PaHHUKOB

HpaBI/IJ'IBHBIe MHOTI'OI'PaAHHUKH

Pemenue 3anau no teme: «MHOTrOrpaHHUKN

2

NI

©O©|o|N|o| o

NupuBuayaabHblii IPOEKT

Tema 9. Tesnna Bpamenust

Conepﬁcalme yueOHOro MaTepHuaJia

I_[I/IJ'II/IHI[p, PCHICHUC 3a1a4 Ha HAXOXXKACHUC 3JICMCHTOB IIUJIMH/PA

KOHyc, PCHICHUC 3a1a4 Ha HAXO0XKJICHUC 3JICMCHTOB KOHYCa

CeueHus WIMHAPA U KOHYCA IJIOCKOCTHIO

[Hap u chepa. BzaumHoe pacnonoxeHue miockoCcTy U mapa

KacarenbHast IIIOCKOCTB K cdepe

18

NININININ

OB WN|F

NupuBuayanbHblii IPOEKT

Tema 10. U3mepenus B
reoMeTpuu

ConepxaHue y4eGHOro MaTepuaJjia

[Inomane ITOBCPXHOCTHU TCJIA

I1nomane MOBEpXHOCTH NPU3MBI, TUPAMUABIL, IMIIMHAPA, KOHYyCa, I1apa

O0BEM Tela.

O06BEM npU3MBbl, MUPAMUIbL, IIMIUHIPA, KOHYCA, I1apa

17

NINN|F-

OB WN -

NuauBuayaabHblid NPOEKT

Tema 11. Koopaunarsl
BEKTOPbI

Conep:xaHue yueOHOro MaTepuaJia

JlexapToBbI KOOPAMHATEI B IPOCTPAHCTBE

CDOpMy.]'Ia PaCCTOSAHUA MCKAY ABYMSA TOUKAMU

YpaBHEHHE NPAMON U OKPYKHOCTH

YpaBHeHue chepsl

Bekrop. Mozayinb BekTopa. PaBeHCTBO BEKTOPOB

CI10)keHre BEKTOPOB M YMHOXXEHUE BEKTOpA Ha YHCIIO

YTroa Mexay BEKTOpaMH

Koopaunartsl Bektopa. CkansipHOe TPOU3BEAECHNE BEKTOPOB

OO NO|OTPD|WIN -

KOJIJ'II/IHCapHBIC BCKTODHI. Paznoxenue BCKTOPA 110 IBYM HCKOJUIMHCAPHBIM BCKTOPpaAM

22

NINNININNFP P
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HaumeHnoBanue pasaesioB u Copepxxanue y4eOHOro MaTeprasia, NPAKTHYECKHEe 3aHATHS H CAMOCTOATEIbHAasI Oo6bem YpoBenn
TeM padora 00y4aImmxcs. 4acoB YCBOCHUSA
10 | KoMiutanapHble BEKTOpBI. PasiioxkeHue 1o TpéM HEKOMILIAHAPHBIM BEKTOPAM 2
11. Pemenue npocTrelnmx 3ajad B KOOpAMHATAX
Tema 12 Copep:kaHue y4eOHOTro MaTepuaa

Kom0unaropuka, 1 | IlepecTaHOBKH, pa3MeLIEHMs], COUETAaHUS

CTATHCTHKA, 2 | IlpaBuna KOMOMHATOPUKH

TeopHsi BEPOSITHOCTE 3 | ®opmysa bunoma HproToHa
4 | BepoATHOCTb U €€ CBOICTBA
5 | Knaccuueckoe onpejieneHue BEposITHOCTH 99
6 | Pemenue BEpOSITHOCTHBIX 3a7a4
7 | CiiyyaiiHble BeJTMYUHBI
8 | MaTtemaTnyeckoe OKUIAAHUE U TUCTICPCHS
9 | Pemenue 3aa4 Ha HAXOXKJIEHUE MATEMATUYECKOTO OXKUAAHUS U JUCTIEPCUH 1
10 | HopmanbHOE pacnpenesieHue
11 | Pemenne BepOSITHOCTHBIX 33124

IIpome:xyTouHas IIpome:xxyTouyHast arrecranus B GopMe NHCBMEHHOI0 JK3aMeHa

arrecrauus
Hroro 3a 2-ii cemecTp 144 (B T.u. 17

4ac.-uHJI.IIP.)

Bcero no anucnunnune 263

Jist XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepHualla UCIIOJIb3YIOTCS Cieaytole 0003HaueHus:

1. 03HAaKOMUTEINBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. penpOAYKTUBHBIN (BBIIIOJIHEHUE JIEATENLHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH 10/ PYKOBOJICTBOM);

3. IpOAYKTUBHBIN (MJTAHUPOBAHUE M CAMOCTOSATEIHHOE BHIMOJIHEHHE JESTEIbHOCTH, pEIIeHne TPOOIEMHBIX 3a/1a4).
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2. YCJIOBHSA PEAJIN3AIIMN ITIPOTPAMMBI YYEBHOM JUCIUILIUHBI

2.1. TpeGoBaHHs K MUHUMAJIbHOMY MATEePHAJIBLHO-TEXHUYECKOMY 00ecneuyeHHIo

Peanunzanus nmporpaMmsel JUCHUIUIMHBL «Matematuka (B ToM uucie MHauBuayanbHbli
IPOEKT)» TpeOyeT Hamuuus y4eOHOro KaOnHeTa.

KaOuner marematuku
O6opynoBaHue:
MEPCOHAIBHBIE KOMITBIOTEpPHI (CHUCTEMHBIM OJIOK, KiIaBHAaTypa, MbBIIIKA) HMMEIOIIME BBIXOA B
Wutepuer — 1 mt.; nepcoHaIbHbIE KOMITBIOTEPHI (HOYTOYKH) UMerolue Boixoa B MaTepuer — 12
IT.; TeaeBu3op — 3 mt.; MOV — 1 mT.; MapkepHas gocka nepeaBuxHas — 1 mr.; TpubyHa — 1 mrt.;
yueOHast MmeOenb (CToJ AJIs MPOBEICHHsI TPYIIIOBBIX 3aHATUHN 17151 12 yenoBek u 12 cTynbeB).
[IporpammHoe obecrieueHue:
- Microsoft Windows;
- [Taket Microsoft Office;

- - Notepad++..

2.2. HUundopmanuonHoe odecrneyeHue 00ydeHHus

OcHoBHas1 JIuTepaTypa:

1. llunaues, B. C. Maremaruka: y4eOHUK U IPAKTUKYM IS CPETHETO
npodeccuonanbHoro obdpasosanusi / B. C. Illunaues; mox pemakumerr A. H. Tuxonoa. — 8-¢
u31., mepepad. u gon. — MockBa: UznarensctBo FOpaiit, 2020. — 447 ¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-04609-0. — Tekcr: anekrponnsiit / IBC IOpaiit [caiT]. —
URL.: https://urait.ru/bcode/448276 (nata obparenus: 17.02.2020).

2. lanuneep, B. A. MaremaTuka: morapu)MuiecKue ypaBHEHHUSI M HEPABEHCTBA: y4eOHOe
nocoOue I cpeHero npodeccuoHanbHOro oopa3oBanus / B. A. Jlanuarep. — 2-€ u31., UCIIP. U
morm. —  Mocksa:  UWsmarenbcrBo  FOpaiit, 2020.— 176 c.—  (IlpodeccuonansHoe
oOpasoBanue). — ISBN 978-5-534-05316-6. — Texkcr: anexkrponnsiit / ObC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/449055 (mata obpamenus: 17.02.2020).

JonotHUTE/ILHAS JIUTEpPaTypa:

1. bocomonos, H. B. Maremaruka. 3aauu ¢ pemeHusiMu B 2 4. Yacte 1: yueGHOe mocobue
JUIs cpeniHero npodeccuoHansHoro oopasosanus / H. B. boromonos. — 2-e u3na., ucnp. u gom. —
Mocksa: UznmarensctBo HOpaiit, 2020. — 439 c. — (IlpodeccuonansHoe oOpa3oBaHUE). —
ISBN 978-5-534-09108-3. — Texkct: oanektponHsli // OBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/449007 (mara obparmenus: 17.02.2020).

2. Bocomonos, H. B. Matemartuka. 3agauu ¢ pemeHussMu B 2 4. Yacte 2: yayeOHoe mocodue
TSI cpeHero nmpodeccrnoHanbHOTr0 00pazoBanus / H. B. BoromonioB. — 2-e u3., ucnp. u 1om. —
MockBa: UznatenbctBo FOpaiir, 2020. — 320 c. — (IlpodeccuonanpHoe oOpa3zoBaHuE). —
ISBN 978-5-534-09135-9. — Texkct: oanekrponnsnii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/449036 (mara obpamenus: 17.02.2020).

HNuTepHeT — pecypcebl:

1.  OOpa3oBaTenbHBI MaTeMaTHUeCKHi callT (https://hub.exponenta.ru/)

2. OTKpBITHIH KoJUTeK. MaremaTika B MHTEpHETE https://mathematics.ru/)

16


https://urait.ru/bcode/448276
https://urait.ru/bcode/449055
https://urait.ru/bcode/449007
https://urait.ru/bcode/449036
https://hub.exponenta.ru/
https://mathematics.ru/

3. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVIMHBI

KonTpoa, u omenka

pe3yIbTaTOB

OCBOCHU JUCHUITIIMHBI «MatemaTuka»

OCYHICCTBIIACTCA MPEIIOoAaBaTCJICM B ITPOLCCCC NPOBCACHUA ayAUTOPHBIX 3aHATHI U KOHTPOJIbHBIX
pa60T, TECTUPOBAHHUA, a TaKXKC BbIIIOJIHCHUSA O6y‘IaIOHII/IMI/IC$I HHAUBHUAYAJIbHBIX 3aI[aHPII>i,

COUYMHCHUM,

MPOEKTOB, pedeparos,

WCCIICIOBAHUN  Yepe3

SKCHEPTHYIO OLIEHKY CaMUM

nmpemnoaaBaTcyieM UJIN COBMECTHO C O6y‘laIOIHI/IMI/IC${, 3a4€T 110 MPEAMETY, DK3aMCH.

Pe3yabTaThl 00yuyeHus (0CBOEHHbIE
YMEHHSl, YCBOEHHbIe 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHusI

reoOMCTpHHU.

Ymenust

BBINMOJIHATE ~ TpeoOpa3oBaHusi  BbIpaXeHUH, | OueHuBaHue IpernoaaBareiemM

npuMeHsii  (GOpMyIbl,  CBSI3aHHBIE  CO | BHEAYAUTOPHOM CaMOCTOSITENIbHOM pabOThI

CBOMCTBaMHU CTENEHEH, jgorapu¢moB, | (omepexarmmero  JAOMAIIHETO  3aJaHusd),

TPUTOHOMETPUYECKHX (DYHKIIHI; OILICHUBAaHHE MIPOBEPOYHBIX pabor,
KOHTpOJIbHAst paboTa

CTpoUTh Tpaduku u3ydyeHHBIX (QyHKUMiA, | OLeHnBaHKE npernoaaBaTenemM

WUTIOCTPUPOBATh 10 TpaduKy CBOMCTBA | BHEAYIUTOPHOM CAMOCTOSTEIBLHON pPaOOTHI

AMIEMEHTapHbIX  (YHKIUH;  HCIOJIb30BATh | (OMEpeXkaroliero  JAOMAalIHero  3a/iaHus),

NOHATUS (PYHKIMH Il ONHMCAHUS U aHAIHM3a | OLECHUBAHUE IPOBEPOYHBIX padoT

3aBUCHUMOCTEH BEIMYMH;

pelmars paunMoHalbHbIE, HppalMoHaNbHbIE, | OlleHUBaHNE npernoaaBareiemM

MOKa3aTebHbIE, norapudmuyueckre, | BHEAyIUTOPHON CaMOCTOATEIbHOU paboThI

TPUTOHOMETPUUECKUE ypaBHEHUs U | (omepexaromero  JAOMalIHEro  3a/laHus),

HEPaBEHCTBA; OILICHUBAHHE POBEPOYHBIX pabor,
KOHTpOJIbHAst paboTa

HAaXOOUTh  MPOU3BOJHBIE  3leMeHTapHbIX | OleHUBaHKe npenoaaBarenemM

(GYHKIUH ¥ MCTIONB30BaTh NMPOU3BOJIHYIO JJISl | BHEAYAUTOPHOM CaMOCTOSITENIbHOM paboThI

U3YyYeHHUs] CBOMCTB (DYHKUMH M IMOCTPOEHHs | (ONEpeKaroliero  JOMAIIHEro  3aJaHus),

rpaduKoB; MPUMEHITh MPOU3BOJHYIO Ui | OLIEHUBAaHUE IPOBEPOUYHBIX padbOT

MIPOBE/ICHUS TPUOIIMKEHHBIX BBIUMCIICHUIH;

BBIUMCIIATH B IPOCTEUIINX cayyasx miomaau | OueHnBaHue MPOBEPOYHBIX paboT

1 00bEMBI C UCTIOJIb30BAaHUEM ONPEIEICHHOTO

UHTErpaa;

aHAJIM3UpPOBaTh B HpocTedmux ciydasx | OueHuBaHue npernoaaBaTeaemM

B3alMHBIE  PACIIOJIOKEHHUSI OOBEKTOB B | BHEAYAMTOPHOM CaMOCTOSITENIbHOM pabOThI

MIPOCTPAHCTBE; (omepexxaroliero  JIOMalIHEro  3a/aHus),

n300pakaTh MHOTOIPaHHUKHU U KPYTJIbIE TEJIa; | OLlEHUBAaHUE TIPOBEPOUYHBIX padbOT

pemaTh IMJIaHMMETPUYECKHEe U TpocTeine

CTEepEOMETpPUYECKHE 3aJaud Ha HaXOXJICHHE

Iomanaei, o00beMOB;

BBIUMCIIATh B NPOCTEHIIMX  CiIydasX | OLIEHWBAaHHUE IMPOBEPOYHBIX pabOT

BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETa

4KCJIa UICXO/I0B.

3HaHus

3HaYeHHWEe MaTeMaTHUYecKOM HayKu JUId | DK3aMeH

peleHus 3a/1a4, BO3HUKAIOIUX B TEOPUU U HA

MPAKTHKE;

OCHOBHBIE TMOHATUS U MeToAbl ainredpsl u | OLeHuBaHUE npernoaaBarenemM

BHanHHTOpHOﬁ CaMOCTOSTEIbHOMN pa60TBI
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Pe3yabTarnl 00yyeHus (0CBOEHHbIE @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
YMeHHs, YCBOCHHbIE 3HAHUA) pe3yJabTaToB 00y4eHHs

(omepexaromero  JOMAaIIHeTro  3aJaHus),
OLICHUBAHHE MTPOBEPOYHBIX pabOT

OCHOBHBIC IIOHATUA 158 MCETOAbI OI.[CHI/IBaHI/Ie Hpenoz[aBaTeneM

MaTeMaTU4YeCKOro aHaJIN3a; BHEAYJUTOPHOH CaMOCTOSITEIIPHOW paboThI
(omepexaromero  JOMAallHEero  3aJaHus),
OIICHUBAHHE MMPOBEPOYHBIX PaOOT

OCHOBBI I/IHTeI‘paJIbHOI‘O HNCYUCIICHUA, OI.[CHI/IBaHI/Ie Hpenoz[aBaTeneM
BHEAYJUTOPHOH CaMOCTOSITEIIbHOW paboThI
(omepexaromero  JOMAallHEero  3aJaHus),
OIICHUBAaHHE MMPOBEPOYHBIX PaOOT

OCHOBHBIE ITIOHATHS TEOPUU BEPOATHOCTEN OLICHUBAHHE IPOBEPOUYHBIX paboT
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