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Pabouas nmporpamma y4eOHON TUCHMIUIMHBI «MaTeMaTnkay pazpaboTaHa Ha OCHOBE
TpeboBanuii denepanbHOro0 rocyAapCcTBEHHOTO0 00pa30BaTEIbHOIO CTAaHJIApTa CPEIHEro
obmero oo6pazoBanus (pex. ot 11.12.2020r.) u PexpepadbHOr0 TroCyAapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHAapTa CpeaHero  MNpodeccMOHaTbHOTO  O0pa3oBaHUS IO
cnenuanbHocT 44.02.02 IlpenonaBanume B HadalnpHBIX Kiaccax ¢ ydetoMm Ilucema
MunoOpnayku Poccun «O HampaBieHUM JOpaOOTaHHBIX PEKOMEHJALUN 10 OpraHu3aluu
MOJTyYeHUsl CpeAHero oodmero oOpa3oBaHUS B IpelesiaX OCBOGHHS 00pa3oBaTeIbHBIX
MIPOrpaMM CpeIHEro MpoQecCHOHANIBHOIO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro
o0pa3oBaHMs C y4eToM TpeOoBaHUM (elepantbHbIX T'OCYAapCTBEHHBIX 00pa3oBaTENbHBIX
CTaHJIapTOB U MOJy4aeMol Mpopeccuu Wi CIenUuaibHOCTH CPETHEro MpodheccnoHalIbHOTO
obpazoBanus» B peaakuuu 2017 roxa, Konuenmuu npenogaBanus o01eo0pa3oBaTeIbHbIX
JUCHUIUIMH €  Y4eTOM Mpo(ecCHOHAIbHON HANpaBIEHHOCTH MPOTrpaMM CPETHETo
npodeccHOHaTBLHOTO 00pa30BaHus, pealn3yeMbIX Ha 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHUs
(pacmiopsbkerre  Munnpocsemenuss Poccum ot 30.04.2021 NeP-98) u  mpumepHoit
nporpamMMbl  0011e00pa3zoBaTebHON yueOHON aucuumiuHsl «MaTtemaTuka: anrebpa u
Hayajla MaTeMaTUYECKOT0 aHaJI3a; TeOMETpUs» IS MpodeccroHaIbHBIX 00pa30BaTeNIbHbIX
OpraHu3anyii, pekoMeHJ0BaHHONH dDenepalbHbIM  TOCYJApPCTBEHHBIM  aBTOHOMHBIM
yupexaeHnem» deneparbHbIil HHCTUTYT Pa3BUTH 00pa30BaHUs
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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma o61meo0pa3zoBaTebHON y9eOHOW TUCIUIUIMHEI «MaTteMaTukay
npeaHasHadeHa st u3ydeHuss maremMatuku B [TIOY «BopkyTuHCKui mnegaroruyeckui
KOJUIEDK», PeaTU3YIOIIMM 00pa30BaTeIbHYI0 MPOrpaMMy CpEIHEro o0mero oopa3oBaHus B
peaeiaX OCBOEHHS MPOrpaMMbl MOATOTOBKH CIEHHaIUuCTOB cpeanero 3BeHa (IITICC3)
CIIO no cnennansuoctu 44.02.02 IlpenogaBanue B HAYaIbHBIX KJIaccax Ha 0a3e OCHOBHOTO
obmero oopa3oBaHust (r'yMaHUTAPHBIN MPOQUIIB).

Pabouas nmporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obiero
o0Opa3oBaHMs, TNPEABABISAEMBIX K CTPYKTYpe, COJEP)KaHUI0O U pe3yJbTaTaM OCBOCHHS
y4eOHOW JUCIMIUIMHBI «MaTteMaTuka.

Copep:xanue nmporpamMmbl «MaTemaTukay HanpaBlIeHO Ha JOCTUKEHHE CIIEIYIOIINX

neJsei:

— o0ecneuenue cHOPMUPOBAHHOCTH MPEJCTABICHUNA O COLIMATBHBIX, KYJIbTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAaHOBICHUS MAaTEMAaTUKH,

— obecnieyeHne  CHOPMUPOBAHHOCTH  JIOTHYCCKOTO,  ANTOPHUTMHYECKOTO |
MaTEeMaTHYECKOTO MBIIUICHHUS,

— o0ecnedeHue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH IOJYYCHHBIE 3HAHUS TMPU
pEIlIeHNH PAa3IUYHbIX 33/1a4;

— obecnedyeHne c(HOPMHPOBAHHOCTH TMPEACTABICHUH O MaTEeMaTHKE KaK 4YacTH
O0IICUeIOBEUECKON KYJIBTYPhl, YHHUBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIFOIIECM
OIMCHIBATh M U3y4aTh PEAIbHBIE MPOIIECCHI U SIBIICHUS.

Pabouas npoepamma  yyeOHoU OUCYUNTIUHDBL oV]/[.04  Mamemamuka
npedycmampusaem peaiu3ayuro 0CHO8HbIX Hanpaesienull Pabouell npoepammvl 6ocnumanus
cmyoenmog I'TIOY «BIIK» cneyuanvnocmu 44.02.02 Ilpenooasanue 6 Hauanbhbix K1accax
NnOCPeOCmeoM GKIIOYEHUSL 8 COOepiHcanue OUCYUNTUHBL U MeMmOOUKY NpenooasaHus
PAa3Ho00Opa3HLIX PopM Opeanuzayuu OessmeNbHOCMU CMYOeHmMOos8, Memoo08 U NPUemos
00yueHUs, HanpasieHHbIX Ha TUYHOCMHOE PA3sumue, COYuanu3ayun u npogheccuoHaibHoe
cmanognenue 00y4arouuxcs.

B pabouyto mporpamMmy BKIIIOUEHO COJAEpKaHME, HANPaBlIeHHOEe Ha (HOPMHUPOBAHHE
Yy CTYACHTOB KOMIICTCHIIMA, HEOOXOIMMBIX JUISI KA4eCTBEHHOTO OCBOCHHS IPOTPAMMBI
MOATOTOBKH CHEIHAIMCTOB CPEIHEro 3BeHa crienuanbHOCTH «lIpernogaBanue B HaYaIbHBIX
KJ1accax»

OBHIAS XAPAKTEPUCTUKA YUYEBHOM JAUCIHHAITINHBI
«MATEMATHUKA»

MaremaTHka siBisieTcss pyHIaMEeHTaTIbHOW 0011e00pa3oBaTebHON TUCIMILIMHOMN CO
CIIO)KMBIIUMCS YCTOMYMBBIM COJIEp’)KaHHEM M OOIMMU TpeOOBaHUSIMU K TIOJATOTOBKE
oOyyaromuxcs. OTO BBIpaXKaeTcs B COJAEPKAHUM OOYYEHHUs, KOJIUYECTBE YaCOB,
BBICTIIEMBIX Ha M3y4eHHE OTIENbHBIX TEM MPOrpaMMbl, TIJIyOMHE UX OCBOEHUS
CTyAeHTaMM, OOBbeME€ M XapakTepe MpPaKTUYECKUX 3aHATHH, BUIAX BHEAyAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOue men M3y4yeHHs MaTeMaTHKH TPAJAUIUOHHO pealn3yloTcs B 4YeThIpex
HaIpaBJICHUSX:

1) oOee npeacraBieHre 00 UACIX U METOJAX MAaTEMATHKH;

2) MHTEJUICKTYaJIbHOE Pa3BHUTHC;

3) oBnasieHHe HEOOXOAUMBIMI KOHKPETHBIMHU 3HAHUSIMU M YMEHHSIMU;
4) BocnHTaTENFHOE BO3JICHCTBHE.

W3yueHne MareMaTWKu Ui TyMaHUTapHOro mnpoduist mpodeccHOoHATBHOTO
00pa3oBaHMs XapaKTEPHBIM SIBJISIETCS YCHUIICHUE OOIIEKYIbTYPHON COCTABIISIONICH yueOHOM
JTUCUUIUIMHBL C OpPHEHTAllMe Ha BU3YaJbHO-OOPa3HbIM M JIOTMYECKHH CTUIM y4eOHOM
paboTHI.



Copnepxanne y4eOHOW TUCHMILIMHBI Pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMH
COJIep>KaTeIbHBIMU JIMHUSAMHU 00y4EHUS] MaTeMaTHKe:

— anreOpanueckas JIMHMSA, BKJIIOYAIOINAs CHUCTEMAaTH3aIMI0 CBEJCHUH O 4YHCIax;
U3y4yeHHE HOBBIX U 000OIEHHE paHee H3YyYCHHBIX olepauuil (BO3BEACHUE B
CTENEHb, W3BIICUEHUE KOpHS, Jorapu(pMupoBaHUe, CHHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC M OOpaTHbIE K HMM); U3YYE€HUE HOBBIX BHJIOB YMCIIOBBIX BBIPDAKECHUH U
(dopMyi; COBEpIICHCTBOBAHHE MPAKTHUYECKUX HABBIKOB M  BBIYHCIUTEIHHOMN
KyJIbTYpbl, paclIMpeHHe, COBEPLICHCTBOBaHME aureOpanvyeckoro ammnaparta,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro INPUMEHEHHE K pELICHUIO
MaTeMaTHYeCKUX 3a]ay;

—  TEOpEeTHKO-(YHKUINOHATbHAS JUHUS, BKIIOYAIOIAs CUCTEMAaTH3AIMIO M PacIIipeHue
CBEeIEHUI 0 (PYHKIMAX, COBEPIIEHCTBOBAHUE TPaPUUECKUX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMM HJ€IMH U METOJaMU MAaTeMaTH4YeCKOro aHajau3a B o00beMme,
MO3BOJISIOIIEM HCCIICAOBAaTh DJIEMEHTAapHbIE (QYHKIUH M peIIaTh MPOCTEHIIHe
reoMeTpuyeckue, Gunyeckue u Apyrue NpuKIIaJaHble 3aauy;

— JIMHHUA YpaBHEHWH W HEPaBEHCTB, OCHOBAHHAs Ha IOCTPOCHHU W HCCIEIOBAHUU
MaTeMaTHYECKUX MOJIeNieil, TepeceKkammasics ¢ airedpandyecko M TEOpEeTHUKO-
(YHKUMOHAJIBHOM JIMHUAMM M BKJIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKHU alreOpandecKux mpeoOpa3oBaHuil sl PEIICHUs] ypaBHEHUH, HEPAaBEHCTB H
cucreM; (opMUpOBaHHE CIIOCOOHOCTH CTPOUTh W HCCIENOBaTh MpPOCTEUIINE
MaTeMaTHYECKUEe MOJENU MPU PEIICHUH MPHUKIAAHBIX 3a/1a4, 33[a4 U3 CMEXHBIX H
CHeLHabHbIX AUCLUILINH;

— TeoMeTpuYecKas  JIMHHSA,  BKIIOYAIOMAs  HAMAOHBIE  TPEACTaBICHUS O
NPOCTPAHCTBEHHBIX (UTypax M M3yYCHHE WX CBOWCTB, ()OPMHPOBAHHE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)KEHMsI,  pa3BUTUE  CIOCOOOB  I'€OMETPHUECKUX
U3MEPEHUH, KOOPMHATHOTO M BEKTOPHOTO METOOB JUIS PEIICHHUS] MAaTEeMaTHIECKUX
U TIPUKJIAHBIX 33]a4;

— croxacTWyecKas JIMHHS, OCHOBAaHHAs Ha pPa3BUTHH KOMOMHATOPHBIX YMEHUH,
NPECTaBICHUN O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAFOIIEro
MHpa.

B TemaTmueckoM IJIaHWPOBAHUM TPOTPAMMBI YUEOHBIH MaTepHall MPECTaBICH B
dopme  dyepenyloLIErocss  pa3BepThIBAHUS  OCHOBHBIX  COJEpXATElIbHBIX  JIMHUH
(anreObpanyeckou, TEOPETHKO-(YHKITMOHATHHOM, ypaBHEHUH " HEPaBEHCTB,
reOMETPHUECKON, CTOXaCTHUECKOMN).

W3yuyenne  oOmieoOpa3oBarenbHOW  y4yeOHOM — IUCHUIUIMHBI — «Maremaruka»
3aBepIuaeTcs IOJABEJEHHEM HMTOTOB B (oOpMe 5K3aMeHa B pPaMKax MPOMEKYTOUHOM
artecranuu cryaeHToB B mporecce ocBoeHus [IIICC3 CIIO mo cnemumansaoctr 44.02.02
[IpenoaBaHye B HauaIbHBIX KJaccax ¢ MOJIYYEHUEM CpeHero oouiero oopa3oBaHusl.

B ycrmoBusix HEOIaronpusATHONH CAaHUTAPHO-IMTUAEMHUOIOTHYECKOW CUTYaITuH U (HJITH )
BBEJICHHBIX OrpaHM4eHuil Ha mnocemenue Koslempka mnporpaMMa peanusyercss ¢
WCTIOJIH30BAHUEM  JTUCTAHIIMOHHBIX OOpA30BATENbHBIX TEXHOJOTHA U  3JIEKTPOHHOTO
obyuenus (manee — JJOT u 20).

IIpn peanmmsannm nporpamMmbsl ¢ ucnosb3oBanueM JIOT m D50 mnpenonasarens
obecrieynBaeT  JOCTYyl K  HHGOPMAIMOHHBIM  cHCTeMaM M MH(OPMAalMOHHO-
TEJIEKOMMYHHUKAITHOHHBIM CETSIM:

— miarpopma ZOOM (BuaE€OKOH(]EPEHIICBA3D);

— Google Classroom (co3maHue, paclpOCTpaHEHHME W OIeHKa  3a/laHui
06e30yMaXHBIM CIIOCOOOM);

— Slanekc.Y4ueOHUK (rutardpopma MPEAOCTABIISIIONIAS TEXHOJIOTHYECKYIO
BO3MOJKHOCTb JUIsl OPTraHU3ALUU TUCTAHIMOHHOTO O0yUEeHMS);

— Googleforme (onmaliH-MHCTPYMEHT A co3gaHus (opM OOpaTHOM CBsI3W,
OHJIAMH-TECTUPOBAHUIN U OTPOCOB);

— LearningApps.org (ucmonb30BaHue OOIIETOCTYIHBIX WHTEPAKTUBHBIX MOIYJIEH
(ynpaxHeHui) B KadyecTBE HE3aKOHYCHHBIX Y4EOHBIX €IUHMII);



— Skyeng (nudpoBas oOpazoBaTenbpHas cpena);

— Online Test Pad (koHCTpYKTOp 00pa30BaTENbHBIX OHJIANH-TECTOB);

— Poccuiickas snexTpoHHas 1mkoja (MHGOpPMAIMOHHO-OOpa3oBareabHas cpena,
o0beIMHsIOMAs 00yJaroIerocs, YYUTes, POAUTEIs. U OTKPbIBAIONIAasl PAaBHBIN JOCTYI K
Ka4ECTBEHHOMY 00111eMy 00pa30BaHUI0 HE3ABUCUMO OT COLIMOKYJIBTYPHBIX YCIOBUMN);

— CoBpemenHas obOpasoBatenbHas cpeaa S-knacc (uudpoBoii oOpa3oBaTeIbHBII
pecypc sl UIKOJIBHUKOB: CHCTEMa OHJIAWH-3aHATUN, AMCTAHIMOHHBI TPEHUHT IO
MOATOTOBKE K 9K3aMEHaM);

— Skysmart (uHTepaKkTHBHas paboyvasi TETPab);

— Jetn w nHayka— Kypchl IO MIKOJIBHOMW MporpamMme ¢ yriayOleHuem u
pacipenuemM (OHOJIO0Tusl, XUMUsI, MAaTeMaTHKa U OKPYXKAIOIIUA MUD);

— IIxonpHbli [TOMOIHUK — IS JONOJIHUTENBHBIX 3aHATUNA IO PA3HBIM MPEIMETAM
IIKOJIBHOM MPOTrpamMMBbl: PYCCKUMN S3bIK, MaTEMaTHKa, FEOMETpPHUsI, anredpa;

— Anroputmmka  (mporpaMMa  JAMCTAaHIIMOHHOTO  OOy4eHHss  OOydJarommxcs
nH()OPMATHKE U TPOTPaMMHUPOBAHUIO);

— HavanbHasg mikona — cOOPHUK ypOKOB Ha4dallbHOM MIKOJBI ¢ 1 1Mo 4 Kaccel Mo
BCEM IIpeIMeTaMm;

— Yuu.py. — HHTepaKTUBHAs 00Opa3oBaTeibHasl OHJIANH-TUIAThOpMa;

— WHBIE MHTEpHET-pecypchl: DexepanbHbiii moptan «Poccuiickoe oOpazoBaHHE»,
CommasibHas ceThb pabOTHUKOB oOpaszoBanus «Hama cethy», LleHTp mpodeccnoHambHOTO
obpazoBanus OI'AY «DUPOy», Komu pecnyOIMKaHCKUI HHCTUTYT pa3BUTHsI 00pa3oBaHus,
caiir ~ UzmatensctBa  «lIpocBemienne»,  OOpaszoBatenbHbi  moptran  MHOYpOK,
MesxnyHapoaHblii o0pa3oBarenbHbid moptan MAAM u np.

B nepuon HeOmaronpusTHON CaHUTAPHO-3MUAEMHUOIOIMYECKON CUTYyallud M (WJIH)
BBEJICHHBIX OrpaHHueHuil Ha mnocemeHnne Kosuempka TeKylmMii KOHTPONb 3HAHMIA,
MIPOMEXYTOUHAsl aTTeCTalUs CTy€HTOB MPoBoAUTCs ¢ ucnoib3oBanueM J{OT u 30.

MECTO YYEBHOH JUCHUIIJIMHBI B YYUEEHOM ILJIAHE

VYuyebHast  aucuuiuiiHa — «MaremaTtuka» — ABISeTCS  y4eOHbIM — IPEIMETOM
oOsi3aTenbHOM TIpeaMeTHOUM obnactu «Martematuka u uHpopmatukay DI'OC cpemnero
o011ero oopazoBaHusl.

VYyeOHas aucummiuHa «MaTtemaThka» u3ydaercs B 0011eo0pa3oBaTeIbHOM ILIMKIIE
yueOHoro riana crenuaiabHocTH 44.02.02 IlpenonaBaHue B HadalbHBIX Kilaccax Ha 0ase
OCHOBHOTO 00I11eT0 00pa30BaHMsI C MOJTYyYEHUEM CPEIHEro 001Iero 0opa3oBaHusl.

Peanuzanus conepxkanus paboueit mporpammbl «MaremaTHKa» pacCUMTaHO Ha
MaKCUMAaJIbHYIO Harpy3Ky oOyudaromierocs - 234 4yaca, BKIIIOYasi TOM 4HCIe: 00s3aTeNbHYIO
aymUTOpHYIO y4eOHyr0 Harpy3ky oOydaromerocss - 156 wuwaca; BHeayIuTOpPHYIO
(camocTosATERHYI0) paboTy oOy4aromerocs — 78 4acos.


https://infourok.ru/online-test-pad-besplatniy-konstruktor-onlayntestov-2977362.html
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
http://childrenscience.ru/
https://school-assistant.ru/
http://nachalka.info/
https://uchi.ru/
https://vk.com/away.php?to=http%3A%2F%2Fnsportal.ru&el=snippet
https://vk.com/away.php?to=https%3A%2F%2Fkriro.ru&el=snippet

PE3YJBTATHI OCBOEHUS YYEFHOM JUCIUILIUHBI

OcBoenne COACPIKaHU A yqe6H0171 JUCHUITIIMHBI «MaTtemaTnka» 00ecCIeYHnBaeT
JAOCTHKCHUE CTYACHTAMHU CIICAYIOIIUX pe3y/ibmamos.

JIUYHOCHIHBIX
c(OPMUPOBAHHOCTh TMPEICTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIBLHOM S3BIKE
HayKd, CPEJCTBE MOJCIHUPOBAHUS SBIEHUW M TMPOILECCOB, HUACIX U METOoJax
MaTE€MaTUKU;
MOHUMAaHWE 3HAYMMOCTH MATEMATHKU Uil HAyYHO-TEXHUYECKOTO IIporpecca,
c()OPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIeYesOBEYEeCKOU
KyJIbTYypbl u€pe3 3HAKOMCTBO C MCTOPUEH pAa3BUTHUS MATEMAaTHKH, 3BOJIIOLUEH
MaTeMaTHYCCKUX HJICH;
pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KeHMs,
AITOPUTMUYECKON KYIbTYpbl, KpUTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOAUMOM
IU1st Oyayiien mpodeccuoHaIbHOM ASSTENbHOCTH, ISl TPOJOJKEHUS 00pa30BaHus U
camMo00pa3zoBaHus;
OBJIAJICHUE MATEMATHYECKUMH 3HAHUSIMH ¥ yMCHUSMH, HEOOXOIUMBIMH B
MTOBCETHEBHOM KU3HHM, JIJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO - HAYUHBIX JUCIUIUIMH
U JUCUUIUIMH TpodecCHOHAIbHOTO IUKJIa, s TOJdydeHHs oO0pa3oBaHUA B
o0JacTsx, He TPeOYIOMIMX YTIIyOJIeHHON MaTeMaTUYeCKON MOATOTOBKY;
TOTOBHOCTh U CIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha
NPOTSDKEHUH  BCEW  JKM3HHU; CO3HATENbHOE OTHOIIGHHE K  HENPEPHIBHOMY
00pa3oBaHUI0 KaK YCIOBUIO YCHEIIHON mnpodeccHoHanbHOH U 00IIeCTBEHHOU
JesATeIbHOCTH;
TOTOBHOCTb U CIOCOOHOCTh K CAMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOMN
JIeATEIbHOCTH;
TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
00pa3zoBaTeNbHOM, 00IIIECTBEHHO MOJIE3HOM, y4e0HO-UCCIIeI0BATEIBCKOM,
MIPOEKTHOM U IPYyTruX BUAAX JEATEIbHOCTH;
OTHOIIIEHHE K TPO(EeCcCCHOHATBHON ACATENHHOCTH KaK BO3MOXKHOCTH YYacTHS B
pelIeHun JINYHBIX, OOINECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiuewm;

MemanpeomMemHbix:
YMEHHUE CaMOCTOSATEIBbHO ONPEAENsATh LENH JEATEIbHOCTH W COCTaBIATH IUIaHBI
JeATETbHOCTH; CAMOCTOATENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NesATeTbHOCTh; HWCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHIKEHUS
MOCTABIICHHBIX IIeNiell U peanu3allii TUIaHOB JIEATEIBHOCTH; BBIOMPATH yCIICUTHBIC
CTpaTeTHUH B PA3INYHBIX CUTYAIUIX;
YMEHHE MPOIYKTHBHO OOIIAThCSI U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOU
JNeATEeIbHOCTH, YUWUTHIBATh MO3WLUMUU JAPYTMX  YYaCTHUKOB  JESTEIbHOCTH,
s dexTuBHO pazpenaTh KOHOIUKTHI;
BJIQJICHE HaBBIKAMH I103HABATEIHHOM, yu4e€OHO-MCCIIENOBATENLCKON M MPOEKTHOU
JESTENIbHOCTH, HaBBIKAMH Da3pelieHus] MpoOyieM; CIOCOOHOCTh UM TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOUCKY METOJIOB PEIICHHS MPAaKTHYECKUX 3a7ad, TPUMEHEHHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMS;
TFOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(pOpPMallMOHHO-TIO3HABATEIbHOM
JEATETbHOCTH, BKIIIOYas YMEHHME OpPUEHTHUPOBATHCS B PANIMUYHBIX HCTOYHUKAX
uHpopMaIui, KPUTHYECKH OIEHMBaTh W HHTEPIPETHPOBATH HWH(}OpMaIuio,
MOJIy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHHKOB;
BJIQJICHUE S3bIKOBBIMU CPEICTBAMU: YMEHHUE SCHO, JIOTMYHO U TOYHO HU3J1aratb CBOIO
TOYKY 3PEHMS], UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;
BJIQJICHUE HABBIKAMHU TIO3HABATEIHLHON pe(pIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB M OCHOBAHUH, I'DAaHHIL



CBOCT'O 3HAaHHUA M HC3HAHHUS, HOBBLIX ITIO3HABATCIBHBIX 3aJa4 H CpGI[CTB I8 UX
JIOCTHIKEHMS;
[EJICYyCTPEMJICHHOCTh B TOMCKaX W TPHHATUU PEIICHUH, COOOpasHTEIbHOCTh WU
UHTYUIMS, Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  IPEACTABICHUH;  CHOCOOHOCTH
BOCIIPUHUMATH KPacoTy U TAPMOHHIO MHPA;

neomemmuix.
c(hOpPMHPOBAHHOCTH MIPEJCTABICHUI 0 MaTeMaTHKE KaK 4YaCTH MUPOBOM KYJIBTYPHI U
0 MECTe MaTeMaTHKH B COBPEMEHHOH IMBHIIM3AIMM, O CIIOCO0AX OIMMCAHHS Ha
MATCMATHYCCKOM S3BIKC ﬂBHeHI/If/’I peaanoro ana,
c(OPMHUPOBAHHOCTh NPEJCTABIICHUH O MaTeMaTHYECKMX IOHATHAX KakK o
BOKXHCHINIMX MaTEeMAaTHYCCKUX MOJICIAX, IMO3BOJISIONIMX OIKMCHIBATE W HW3y4YaTh
pa3HHe npoueccm 1 ABJICHHA, INOHHUMAaHHUC BO3MOXHOCTH aKCHUOMATHYCCKOI'O
MIOCTPOCHHUS MaTEMATHUYCCKUX TCOPHIA;
BJIQJICHHE METOJAMH JOKa3aTeIbCTB M aJITOPUTMOB PEIICHUS, YMEHHE WX
[IPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIC PACCYKICHUS B XOA€ PELICHUS 3a/1a4;
BJIQJICHHUE CTAHJAPTHBIMHU IPHUEMaMH PEIICHHS PAIMOHAIBHBIX ¥ HPPALMOHAIBHBIX,
MOKa3aTeJIbHbBIX, CTCIICHHBIX, TPUTOHOMETPHUYCCKUX YPAaBHCHHA M HEPABEHCTB, MX
CHUCTEM., HCIIOJIb30BAaHHUE TI'OTOBBLIX KOMHLIOTCpHBIX HpOFpaMM, B TOM 4YHCJIIC OJId
MOUCKA MYTH PEIICHHS U WILTIOCTPAIMK PEUICHUS YPAaBHCHUI U HEPABECHCTB;
c(hOpMUPOBAHHOCTh TPEJICTABICHUM OO0 OCHOBHBIX MOHATHSX, HUIEAX U METOAax
MaTeMaTHYECKOr0 aHaIn3a;
BJIAICHUC OCHOBHBIMU IIOHATUAMN (0] IIJIOCKHUX nu HpOCTpaHCTBCHHI)IX
reOMEeTPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAxX; C(pOPMHUPOBAHHOCTH YMECHHS
pacrio3HaBaTh Ha YepTEkKax, MOJACISIX U B PEAIbHOM MUPE T€OMETPHUECKUE PUTYPBI;
NPUMEHEHHE MU3yYCHHBIX CBOWCTB F€OMETPUYECKUX (GUTYp U (HOPMYIT Ui PEUICHHUS
TEOMETPHUECKUX 3a7a4 U 3a7au C MPAKTUYECKUM COJIEP>KaHUEM;
c(hOpMUPOBAHHOCTh TPEJCTABICHUM O TIpolleccax U SBICHUAX, HWMEIOIINX
BepOﬂTHOCTHBIﬁ xapaKTep, O CTATUCTUYCCKUX 3aKOHOM€pHOCT$[X B peaJ'II)HOM MI/Ipe,
00 OCHOBHBIX MOHATHSIX dJIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHHUI HAXOIUTh U
OLICHMBAaTh BEPOSATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX MPAKTHYECKUX
CUTYaIlUsX ¥ OCHOBHbBIE XapaKTEPUCTUKH CIyJailHBIX BEIUYUH;
BIIAACHUEC HABBIKAMHW HCIIOJB30BaAHHUA TOTOBBIX KOMHI)IOTCpHBIX HpOI‘paMM HpI/I
pEIICHNUH 3a]1a4.



COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

BBenenue

MaremaTtuka B Hayke, TE€XHHUKE, KOHOMHUKE, MH(OPMALMOHHBIX TEXHOJOTHUAX U

MpaKkTUUeCKou fnesrenbHocTy. Llenu u 3a1aun n3ydeHus MaTeMaTUKH.
AJITEBPANYECKASA JIMHUSA
Pa3nen 1. Pa3Butue noHATHS 0 YHCIIE.

Ilenpie w panuoHanbHBIE uMcha. JlelicTBuTenbHBIE uwucna. [IpubamkeHHBbIC
BBIYUCIICHHUS.

Paszgen 2. KopHu, cTenenu u jjorapu@pmsl.

Kopenb crenenu N>1 u ero cBoiictBa. CTENEHb ¢ palMOHAIBHBIM I10Ka3aTeIeM U €€
cBoiicTBa. [loHsTHE CTENEHN C NEHCTBUTENBHBIM [TOKa3aTEIeM.

Jlorapudm uwmcna. OcHOBHOE jorapuMHUUECKOE TOXKACCTBO. JleCATHUHBIA U
HaTypalbHbIH Jorapudmel. IlpaBuna nelictBuit ¢ norapudmamu. [lepexod Kk HosoMYy
OCHOBAHUIO.

[IpeoOpazoBanue norapupMUUecKrX BbhIpakeHUN Mo mpaBunam. [IpeoOpasoBanue
anredpanvyeckux BbIPAKEHUH.

Ilpakmuueckue 3anamus

JeiictBuss ¢ ACHCTBUTENbHBIMM 4uciaMu. JledctBusg ¢ NpHOIMKEHHBIMU
BBIUYHCIICHUSIMH.

Beruucnenue KopHel creneHn N>1. Mcnosib3oBaHHWE CBOICTB CTENEHU C
panroHaIBHBIM MTOKa3aTeNleM B Mpoliecce anredpandeckux npeodpazoBanuii. Omepanuu co
CTENIEHSIMH C JIeMCTBUTENBHBIM IIOKa3aTeneM. BpluMcieHue J0rapupmMoB YHCEN.
[IpeoOpazoBanne JorapupMHUUECKUX BBIPOKCHHH 10 mpaBmwiaM. lIpeoOpazoBanue
anreOpandeckux BelpakeHni. KonTponbHas pabora.

Camocmoamenvnasn paboma.

Onepayuu c Oelicmeumenvuoimu uuciamu cmp.27 coopuux 3aoay A.A.Jlaoasn.
Jeticmeuss ¢ npuOIUNCEHHBIMU 3HAYEHUAMU Gequdun. Jlelicmeuss HAO CcmMeneHamMu ¢
Oeticmeumenvhuvim noxazamenem §2.7. Aemop A.AJlaoasn ynpascuenus 2.118, 2.119,
2.122, 2.124, 2.129. §6.1 3aoauu 6.1, 6.2,6.5, 6.7, 6.10, 6.19, 6.23 JJaoasn A.A. cooprux
3a0au no mamemamuke. IIpeobpazosanue ancebpaudeckux 6bipadiceHull, npeoodCeHHbIX
npenooasamenem.

I'EOMETPUYECKAS JIMHUSA
Pasnen 3. lpsvMble H MJI0CKOCTH B IPOCTPAHCTBE.

B3anmHOe pacnonokeHue IByX NpsMbIX B IpocTpaHcTse. [lapanenbHble npsaMbie U
mockocTH. [lapamnensHOCTE 1mockocTel. [leprneHanKynsapHOCTh NPSAMOW M IJIOCKOCTH.
TeopeMa o Tpé€x nepreHauKysapax. [lepnenaukyisap U HakJIOHHAsA. YTOJI MEXKIY IIPSAMOHN U
IJIOCKOCTBIO. JIByrpaHHBIM Yroj. YTroa MexXay ABYMS IUIOCKOCTSIMH. ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA.

Ilpakmuueckue 3anamua. OnpenerneHue ClIy4aeB B3aUMHOIO PaCIONIOXKEHUS
IpsMBIX B MpOCTpaHCTBe. PelieHne 3agad ¢ MCIOJIb30BAaHMEM NPU3HAKA MapajueIbHOCTH
MpsIMON U MIocKocTU. PeleHue 3a1ad ¢ UCMOIb30BaHUEM MPU3HAKA MEPIEHANKYISIPHOCTH
NPSIMONW U IUIOCKOCTH MU TEOpPEMBI O TPEX MNEpHeHIuKyispax. Pemenue 3agad mo teme
«I[lepnenaukynsp W HakiIOHHas». HaxoxkneHue yrima Mexay HOpsSMOW M IUIOCKOCTBIO.
Pemrenne 3amad  Ha HaxXOXKIACHUE JIMHEMHBIX YIVIOB. PelleHne ynpaXHEHUH 1O Teme
«["'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBAY.

Camocmosamenvnaa paboma. Pewenue 3a0au no meme «Teopema o mpéx
NepneHOUKyIApaxy u3 npeosodcenHvlx 3aoad. Haxooicoenue yena medxcoy npamou u
ninockocmvio. Iloocomoska coobwenuti no meme «l eomempuueckue npeodopazosanus
NPOCMPAHCIBAy.

Pa3nen 4. DjieMeHTHI KOMOMHATOPUKHU

OcHOBHBIE TOHATHS KOMOMHAaTopuku. IIpaBuia CcyMMbl U NIPOU3BEICHHS.

O3znHakomiieHHe ¢ popMyIaMu KOMOMHATOPUKH



Ilpakmuueckue 3anamus. PemieHue 3agad MeTOIOM Iepebopa W MO TMPaBUILY
npou3BeieHus. Pernienre npakTHUecKux 3a7a4 ¢ IOMOIIbIO GOopMYTT KOMOUHATOPUKH.

Camocmoamenvnaa paooma. Cocmasienue KOHCNEKMAa no NPeoioNCeHHOMY NIAHY
Oeticmeuti.  Iloocomosums  npesemmayuu  3a0a4 ¢ UCNOIL30BAHUEM  (DOPMYIL
KOMOUHAMOPUKHU.

AJITEBPANYECKAS JIMHUSA
Pa3znen S. ®yHKuMU M MX rpauKu

O06nacth ompeAcsieHHs] ¥ MHOXKECTBO 3HaueHW (QyHKiuu. ['padux ¢yHKINH.
CpoiicTBa (PyHKIIMU: MOHOTOHHOCTbD, YeTHOCTh U HEUETHOCTh. [IpOMEKyTKHN BO3pacTaHUs H
yObIBaHUS QYHKIIMH, HaUOOJIbIIIee U HAMEHbILIee 3HAYCHHUS.

Ilpakmuueckue 3anamusn. Viccnenoanme ¢(ynkuuid. Haxoxaenue o6macTu
omnpezaeneHus: GQyHKIUH.

Camocmosamenvnaa  padoma. Buinonnenue  3aoanuii, NPeOIONCEHHBIX
npenodasamesiem, Ha UCCIe008aHUe PYHKYULL.

Paznean 6. [loka3zaTesibHbIe U JIorapupMuyeckue ypaBHeHHs U HEPaBEHCTBA

[TokazarenbHast Gpynkuus u e€ cpoiictBa. [lokazarenbHble ypaBHEHUS M METOMABI HX
peumrenus. Jlorapudmuueckas QyHkmus u e€ cBoiicTBa. OCHOBHBIE METOIBI PEIICHHUS
norapu(MUUECKUX ypaBHEHHH.

Ilpakmuueckue 3anamusn. Pemienne mokasaTenbHBIX ypaBHeHUH. [lokazaTenbHbie
HEpaBeHCTBA M UX pelieHue. Pemienue mnorapudmuueckux ypaBHeHHH. Pernenue
norapudmudeckux HepaBeHCTB. KoHTposbHas paboTa 1mo pasueny 5.

Camocmosamenvnan paooma. §6.4 No6.81; 6.87; 6.98; 6.104 coopnux /laoasn A.A.
llpezenmayus  npumepos  peuwieHus  NOKA3AMENbHLIX  HEPABEHCME. Pewenue
Jlo2apugmuueckux ypasHeHull U3 CNUCKA, NpedylodNCeHH020 NPenooasamenem.

TFEOMETPUYECKAS JIMHUSL
Paznen 7. KoopauHaThl 1 BEKTOPbI

JlexkapToBa cucreMa KOOpAMHAT B MpocTpaHcTBe. Bektop. Moaynb BekTopa.
PaBeHncTBOo BekTOpoB. ClloKEeHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YMCIO. YTOJI MEXAY
BekTopamu. CkalsipHOe Mpou3BefeHHe BeKTOpoB. Kommutanapasie BekTopsl KoopauHaTsl
BekTopa. [IpaBuiia neiicTBUil HaJ BEKTOPAMHU, 33JTaHHBIMU CBOMMH KOOPJAHMHATAMHU.

Ilpakmuueckue 3anamusa. Haxoxaenue Moylsi BeKTopa. BrinmonHeHue omnepanuit
HaJ BeKTOopamu. Pa3okeHne BeKTOpa 1Mo TpeM HEKOMILIaHAPHBIM BEKTOpaM. BrrauciieHue
CKaJISIPHOTO MPOU3BEACHUS BEKTOpOB. lIprMeHeHne BEKTOPOB Jis BBIYUCICHUS BEIMYUH
yri0B U pacctosiHuil. [IpoBepouHslil TecT no pazzaeny 6.

Camocmoamenvnan pabooma. §3.10-3.11.Ne3.76 « on.3; Ne3.78. §3.9-3.11
Ne3.40;3.42;3.45 asm. A.A.Jlaoasn Mamemamuka. Ne 3.64;3.80 k en.3 A.A. /aoasm.
Mamemamuxa. §3.11Ne3.47; Ne3.77,3.78

JuddepeHinpoBaHHbIN 3a4€T.

TPUT'OHOMETPUUYECKAS JINHUSA
Pa3nen 8. OcHOBBI TPUTOHOMETPUH
Paguannas mepa yrma. BpamarensHoe aBukenne. CUHYC, KOCHHYC, TaHTEHC W

KOTaHTeHC uuciia. Gopmynsl npuBeaenns. @opmyisl cinoxenus. DopMyIbl YIBOCHUS apryMeHTa.
[IpeoOpazoBaHue CyMMBl TPUTOHOMETPUYECKMX (YHKIMHA B TPOU3BEICHUE WM TPOU3BEACHHUS B
cymmy. [Ipocreiimne TpuroHomerpuueckue ypaBHeHHs. OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIIUU. APKCUHYC, apKKOCHHYC, apKTaHTEHC.

Ilpakmuueckue 3anamusa. IlepeBox Mepbl YIJIOB M3 TpPAayCHOH B paJMaHHYIO H
HaoOopoT. [IpeoOpasoBanue anreOpandeckux BHIPAXKEHUH C UCTIOJIb30BaHUEM (HOPMYJT IPUBEACHUS.
[IpeobpazoBanne anreOpandecKuX BBIPAKCHUH €  WCIOJIb30BaHWEM (POpMyN  CIOKEHUS.
[IpeobpazoBanne anreOpandecKux BBHIPAKCHHUM C HCIIONB30BAaHHEM (OPMYII YIBOSHHUS apryMEHTA.
[IpeoOpazoBanue anreOpanveckux BhIpaKEHUH. PerieHne NpOCTEHIIMX TPUTOHOMETPUUCCKUX
ypaBHEeHUH. BbIuncieHHEe OOPAaTHBIX TPUTOHOMETpUUECKHX (yHKIuHA. [IpoBEpOYHBIH TECT 110
paszneny VIL



Camocmoamensnaa padoma. Ilpeobpazosanue aneeOpauyeckux 6blpaMCeHull ¢
ucnonvzosanuem gopmyn npusedenus. Ilpeobpaszosanue ancebpauyeckux GvlpadCeHUuli ¢
ucnoavzosanuem ¢opmyn croxcenus. Ilpeobpazosanue ancedpauieckux 6blpaAXCeHull ¢

UcnoIb308aHuem dopmyn y08oeHUs apeymenma. Pewenue npocmeuuux
MPULOHOMEMPUYECKUX YDAGHEHUII.
AJITEBPANYECKASA JIMHUSA

Pazgen 9. ®ynukuuu u rpapuku

CBoiicTBa ()yHKIMU: MOHOTOHHOCTBH, YETHOCTH/HEUETHOCTD, MEPUOIUIHOCTD, POMEXKYTKH
BO3pacTaHus M yObIBaHUS, TOUKH 3KCTPEMyMa, rpaduuecKkasi MHTepupeTauns. T puroHoMeTpruIecKue
¢ynkunu. OnpenencHue GyHKIUE CHHYC M KOCHHYC, CBOWcTBa M rpaduku. CBoiicTBa U rpaduku
(GyHKLUI TaHT€HC ¥ KOTaHI€HC.

Ilpakmuueckue 3anamua. Pabora ¢ rpadpukamMu QYHKIMHA CHHYC U KOCHHYC.
[loctpoenne rpadukoB NUHEHHOW, KBaJAPATUYHOW, KYCOYHO-IMHEHHOW W APOOHO-THMHEHHON
¢ynkuuii. Pabota ¢ rpadukamu GyHKUMI TaHT€HC U KOTAHT€HC.

Camocmosamenvnaa padoma. Onpeoenenue ceoluUcme QYHKYuU ¢ NOMOwpblo eé
epaguxa. «Umenue epagukosy. Ilocmpoenue epaghuxos Gynkyuii cuHyc u KOCUH)C.
Ilocmpoenue epagpuroe hyHkyull maneeHc u KOMAaH2eHC.

IF'EOMETPUYECKAS JIMHUSA
Paznen 10. MHoOrorpaHHMKH

IIpaBunbHele MHOrorpaHHuku. IIpsmas npusma. IIpaBuiibHas npusma. Ilapannenenumnen.
Ky6. IMupamupa. IlpaBunbHas nupamuaa. YcedeHHas nupamuga. CeueHHe MHOTOIpaHHHUKA.
[TonsiTe MHOTOTpaHHUKA. BBITyKIIbIE MHOTOTPaHHHKH.

IHpakmuueckue 3anamus. TlocTpoeHHe CEYEHUH  MHOTOTPAHHUKOB. PerieHue
ynpaxxHenut no teme «llupamupa. IlpaBuibHas nupamunay. Pemienue ynpaXHEHUH HO TeMme
«ITapannenenunen. Kyo».

Camocmoamensnasn paboma. [loocomosums coobwenue o npusmax. [loocomosums
coobwenue «llupamuovr  6okpye Hac» Ilocmpoenue ceuenuul MHO202PAHHUKOS.
Iloozomosums coobujenue 0 NPasUIbHbIX MHO20SPAHHUKAX.

Paznen 11. Tesia v MOBepXHOCTH BpalleHUsI

[unuaap, OokoBasi MOBEPXHOCTh, pa3BepTKa, cedeHHs MwmHapa. Konyc. YceueHHBIH
KOHyC. bBoKoBasi MOBEepXHOCTh, pa3BepTKa, CEUCHUs KOHYyCa.

Ilpakmuueckue 3amamus. Pemenue ynpaxHenuii mo teme «Llumuuap». Pemenne
ynpaxHeHu 1o Teme «KoHycy.

Camocmoamenvnaa paooma. Coodowenue no meme «Lunundpy. Ilpumepuo
peanvuvix npoobpazos yununopa. Coobwenue no meme «Komycy. Ilpumepwi peanvhvix
npoobpazos konyca. Llllap u cpepa. Coodbwenue na memy «llap u cgpepa. Cxoocmeo u
omauuue. IIpumepwi peanvhvix npoobpazos wapa u cgepoiy.

Paznen 12. U3mepenusi B reoMeTpuu

O6bem u ero m3mepeHue. OO0beM Ky0a, HPSIMOYTOJIBHOTO MapajUIeNeNuIena, IPU3MBI,
nupamuasl. O0beM MuIMHAPa U KOHyca. POopMyIIBI TUIOIIAIU IIOBEPXHOCTH IIIIMHIPA U KOHYCA.

Ilpakmuueckue 3anamus. Peunenue 3a1ad Ha BbIYUCICHHE 00BEMOB MHOIOTPAHHHUKOB.
Pemenne 3a4a4 Ha BBIYHMCJICHUEC 00BEMOB MWJIMHApPAa U KOHYCA. Breraucnenue riomragn MMOBEPXHOCTU
WINHIPA U KOHYyCAa.

Camocmoamenvnaa padoma. Buoluucnenue o06vémos yununopa u  KoHyca.
Buiyucnenue niowaou nosepxHocmu yunuHopa u KoHyca.

Pa3nea 13. OcHOBHBIC NOHATHS, HAEH H METOIBI
MaTEeMATHYeCKOIr0 aHAJINU3a

[MocnenoBarensHOCTH. CHOCOOB! 33a7aHMs M CBOWCTBA YHCIOBBIX IIOCIIEI0BATEIBHOCTEH.
[MpousBonnast. [ToHsTHEe 0 MPOM3BOMHON (DYHKIMH. YpaBHEHHE KacaTeIbHOW K rpaduKy (QpyHKIUH.
I'eomeTpuueckuii cMbica Tpou3BoHOMN. [IpoM3BOIHBIE CYMMBI, pa3HOCTH, ITPOU3BEICHUS, YACTHOTO.
[TpumeHeHne TNPOM3BOAHONW K HCCICAOBaHWIO (PYHKIMH M TOCTpoeHWIO TpadukoB. [Ipumepst
UCTIONIb30BAHMS IIPOU3BOAHON TIPH PEIICHUH MPUKIAIHBIX 3a1ad.



Ilpakmuueckue 3anamus. TlocTpoeHUE YHUCIOBBIX MOCIIEA0BATEILHOCTEH 1O hopmyie N-
ro wWICHAa TIOCIICIOBATEIFHOCTH. HaxokmeHne TPOW3BOMHON (QYHKIIMH T1I0  OIPEACIICHUIO.
CocraBinenue ypaBHEHHsI KacaTelnbHOW K rpaduky qanHoi QpyHkuuu. JuddepenuupoBanne cyMmMbl
U pasHOCTH (YHKIMH, Tpou3BeAeHWs W dacTHoro ¢yHkmwid. JnddepeHnmupoBanne OCHOBHBIX
dJIeMEHTapHbIX (YHKIMH. DIeMeHTapHOe HCCieoBaHHe (DYHKIUA C MOMOIIBIO TPOU3BOIHOM.
Haxoxaenue ckopoctu mporecca, 3aJaHHoro Gopmynoil. @u3nyeckuii CMBICT TPOU3BOTHOH.

Camocmosmenvnas  paboma. Haxooicoenue  npouzeoonoi  (ymxyuu  no
onpedenenuro. Haxoocoenue yenosoeo koaghguyuenma xacamenvHou k epaguxy @yuxyuu,
3a0annoll ypasuenuem. J{uppepenyuposanue dynxkyuii no npasuiam ouggepenyuposanus.
OnemenmapHoe ucciedoarue 3a0aHHLIX HYHKYUN ¢ NOMOwbio npouzeooHou. Ilouck 6
uHmepHeme NPUMepPO8 UCNOIb30BAHUS NPOU3BOOHOU NPU pPeueHUul 3a0ad HA HAX0HCOeHUe
Haubovuwe2o (Haumenbuie2o) 3naverus Qyuxyuu. Haxooicoenue cxopocmu 08UICYUe20Cs
00beKma No ypagHeHuIo €20 08UNCEHUS.

Pa3nen 14. IlepBooOpa3Hasi 1 MHTerpaJ.

OrnpeaeneHHblil UHTErpan U €ro NPUMEHEHUE ISl HAXOXACHUS IUIOAAN KPUBOJIMHEHHOU
Tpanenuu. OnpezeneHue neppoodpaznoii. Tabmuia nepBooOpa3HbIX (YHKIHH.

Ipakmuueckue 3anamus. Haxoxaenue nepBooOpasHbIX GyHKIUHN MO TaOIHUIIe
epBo0oOpa3HbIX. Brraucnenne miora e mpocTeHIIMX KPUBOIHHEHHBIX TPATISIHHA.

Camocmoamenvnan paboma. Haxoowcoenue nepsoodopasHulx ¢yukyuti no madauye
nepeooopasnvix. Beluucnenue niowadel 3a0aHHbIX KPUBOJIUHEUHBIX MPAneyul.

Pa3nen 15. DiieMeHTHI TeOpHH BePOSITHOCTEI U
MaTeMaTH4YeCKOH CTATHCTHKH

CobbiTue. BepostHocTh  coObiTusi.  Knaccuueckas Qopmyna  BepOSTHOCTH.
[IpencraBnenne maHHbIX. TaOmuiel, auarpammbl, rpadukn. CBOWCTBA BEPOATHOCTEH.
Teopembl 0 cymMMe | MPOU3BEICHUH BEPOSTHOCTEH.

Ilpakmuueckue 3anamusn. BblaucieHUE BEPOSTHOCTU COOBITUA 1O Gopmysie
BEPOATHOCTH. BbIuucieHne BeposSTHOCTEH.  BbluncieHHe BEpOATHOCTH COOBITHS IO
MpaBWly CyYMMbl W TPOU3BENEHHUS. OJIEMEHTapHas cTaTucTUdeckas oOpaboTka
uHpoOpMalnu.

Camocmoamenvnasa paooma. Bviuucnenue seposmnocmu codovimuil. Oopabomka
NpPeOslONCeHHbIX OAHHLIX C noMowpio mabauy, 2epaguxos u ouazpamm. Buruucnenue
geposimHoCcmu  coOblmus. No Npaeuny CymMmovl U npousseoenus. Pewenue 3adau,
NpeoloNCeHHbIX NPenooasamenem, Ha HAxXoHcOeHUue 8epoMHOCMU COObIMULL.

Pa3znen 16. YPABHEHHWSI U HEPABEHCTBA

Kopuu ypaBHeHuil. PaBHOCUIIBHOCTh ypaBHEHUN, HEPABEHCTB, CUCTEM YpaBHEHHIA.
OcCHOBHBIE TIPUEMBI PEIICHUS PAlMOHAIBHBIX ypaBHEeHUU. MppannoHaabHble ypaBHEHHS.
CucreMbl ypaBHEHUH.

Ilpakmuueckue 3anamua. PeuieHue palnMoHalIbHBIX ypaBHeHUM. Pemenue
UppallMOHANIFHBIX ypaBHeHUU. PemieHue cuctem ypaBHeHHI. MeToj HWHTEpBaJOB MpuU
peuieHny HepaBeHCTB. [IpoBepounslii TecT no pazaeny XIV.

Camocmoamenvnaa paboma. Pewenue nepagencme memooom UHMEPBALOS.
Pewenue payuonanvnvix ypasHenui, npeosodCceHHulX Hnpenodasamenem. Peuwenue
UPPAYUOHAILHBIX YPAGHEHUI, NPeONloJNCeHHbIX npenodasamenem. Pewenue ypasHeHuil.
Ycemanosnenue pasnocunbHocmu ypasnenuii no npaguilam pasHoCUIbHO20 NEPexood.

Jlist BHEAYAUTOPHBIX 3aHATUI CTYACHTaM HapsAy C PEIIEHUEM 3a7a9 U BBITTOIHEHUS
MPAKTUYECKUX 3aJIaHU MOXKHO TPEUIOKUTh TEMBI UCCIEAOBATEIBCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPHil OTAENBHBIX MEJIKHUX 3a/la4 U YIPAKHEHUH MPeaIaraloTcs
CIO’KETHBIE 3aJaHusl, TPEOYIOIIHNE JUTUTEIbHON padOThl B paMKax OJHOW MaTeMaTUYeCKOU
CUTYaIlMU. DTH TEMBI MOTYT OBITh KaK MHAUBUAYAIbHBIMH 33/IaHUSMU, TaK U TPYIIIOBBIMU
JUISL COBMECTHOT'O BBITIOJTHEHUS HCCIIEI0BAHUS.



Ilpumepnvie memot peghepamos (00k1a008), uccied08amenbcKux RPOEKmMos no
Mamemamuke
HenpepsiBabie 1po6H.
[Tpumenenue CJIOKHBIX IIPOLICHTOB B DKOHOMHUYECKHUX pacyerax.
[TapannenbHOE TPOEKTUPOBAHUE.
Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTUKE.
BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
I'paduueckoe pelieHne ypaBHEHUN U HEPABEHCTB.
ITpaBWIIBHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
HccnenoBanne ypaBHEHUN U HEPABEHCTB € IIaPaMETPOM.
Tpu 3amMeuaTeNbHBIX YKCila B MATEMATHKE.
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AJITEBPAUMYECKAS JIMHUSA
Paznen 1. PazBuTuHe NOHSITHS 0 YHCIIe 8 5 3 2
1.1. | lenble u panoHaabHbBIC YHCIA. 1 1 1
1.2 | JlelicTBUTEIbHEIC YHCIIA. 1 1 1
1.2.1 | llpaxmuueckoe 3ansamue. JleAcTBUs C
o 1 1 1 ouenKka
JCHCTBUTEIbHBIMU YHCIIAMH.
Camocmosmenvhas paboma. Onepaiuyu ¢
neiicrutenbHBIME ynciaMu.Ctp.27. COOpHHK 1
3agad A.A. JlagasH.
1.3 | IlpubnmxeHHbIe BRIYHCICHUSI. 1 1 1
1.3.1 | llpaxmuueckoe 3ansamue. JIeAcTBUs C
. 1 1 1 oyenkKa
IpuOIKEHHBIMY YHCIIAMHU.
Camocmosmenvhas paboma. §2.7. ABTop
A A Mapasn.Yop-s 2.118, 2.119, 2.122, 2.124, 2
2.129
Paznen 2. Kopuu, cTeneHu, Jjorapupmel. 26 19 8 11
2.1 | Kopnu crenenu n>1 u ero cBOMCTBa 4 2 2
2.2 | CreneHb C pallMOHAIBHBIM IIOKa3aTeNIEM U
€€ CBOMCTBA.
2.2.1 | lIpakmuyeckoe 3anamue. Vicnonp3oBaHue
CBOMCTB CTEINEHU C PAaMOHAIBHBIM
2 2 2 OUEHKa
MoKa3areyieM B Mpolecce anredpandecKix
peoOpa3oBaHMil.
2.3 | IloHsTHe creneny ¢ AeUCTBUTEIbHBIM 1 1 1
MIOKA3aTeNIEM.
2.3.1 | IIpaxmuueckoe 3anusmue. Oniepamnum co
CTEIIEHSIMH C JEHCTBUTEILHBIM 1 1 1 ouenka
MOKa3areyieM.
Camocmosmenvras paboma. §6.1. 3agaun6.1,
6.2,6.5,6.7,6.10, 6.19, 6.23 lanasa A.A. CoopHUK 2
3aJa4 10 MaTeMaTHKe.
2.4 | Jlorapudm uncna. OcHOBHOE 1 1 1 [poGremnas
JorapuMUIECcKOe TOKAECTBO. AeKyus
2.4.1 | [Ipaxmuueckoe 3anusimue. Beraucnenue
1 1 1 oyenka
JIOTapru(MOB YHCEIL
2.5 | IlpaBuna neHCTBHI ¢ TorapudpmMamu. 2 2 2
JlecATUYHBIN ¥ HATYpaIbHBIN JIoTapuhM.
2.5.1 | llpaxmuueckoe 3ansmue. IIpeoOpazoBanue
JoTapuMUYECKUX BRIPAKEHHUH 110 2 2 2 ouenxa
paBUIIaAM.
Camocmosmenvras paboma. llpeodbpazoBanne
are0panvecKuX BHIPaKCHNUH, MPEI0KEHHBIX 1
IIPENOIaBaATENIEM.
2.6 Hp606paBOPaHI/Ie anreOpandeckux 2 2 2 Kontoxeuym| ouenka
BBIPa)KEHHH.
2.7 | KonrponbHas paboTa. 1 ouenxa
Camocmosamenvras paboma. Ilpeobpa3oBanne 4




anredpandecKkux BBIPAKEHHUH, IPEI0KEHHBIX
MIPEIO0IaBaTEIIEM.

I'EOMETPHYECKASA JIMHUSA

Paznen 3. [IpsmMble U NJI0CKOCTH B

22 16 ouenka
NMPOCTPAHCTBE
3.1 | B3aumHoe pacnosioxeHue IBYX MPSIMBIX B 1 1
POCTPAHCTBE.
3.1.1 | llpakmuueckoe 3anamue. [Ipakmuueckoe
3ansamue. OnpeeneHue Ciryyacs 1 1 ouenia
B3aMMHOI'0 PACIIONIOKEHUS IPSAMBIX B
POCTPAHCTBE.
3.2 | IlapamnenabHble MPsAMBIC U IIOCKOCTH. 1 1
o KOJIIOK6UYM
[TapanneabHOCTh TIOCKOCTEH.
3.2.1 | Ilpaxmuueckoe 3ansmue. Penienre 3amad c
HCIOJB30BaHUEM MTPU3HAKA 1 1 ouenxa
HapaJyIeIbHOCTH NPSIMON M INIOCKOCTH.
3.3 | [lepneHauKyIAPHOCTD NPSAMOH H
wiockocth. Teopema o Tpéx 2 2
NEePICHIUKYIIpax
3.3.1 | Ilpakmuueckoe 3ansmue. Penienue 3aqad c
UCIIOJIb30BaHUEM NPU3HAKA
MEPIEeHIUKYIAPHOCTH MPSIMOH U 2 2 ouenxa
IJTIOCKOCTH U TEOPEMBI O TPEX
NEePIeHIUKYISIpax.
3.4 | llepieHOuKynsip ¥ HAKIOHHASL. 1 1
3.4.1 | Ilpaxmuueckoe 3anamue. Pemenue 3anau 1 1 —
1o Teme «llepneHauKyssip 1 HAaKIOHHAS !
Camocmosmenvras paboma. Pemenue 3amaq no
teme «Teopema o TpEX MepHeHIUKYISIPaX» U3 2
MPE/JIOKEHHBIX 3a/1a4.
3.5 | Yron mexxay npsiMOH U IJIOCKOCTBHIO. 1 1
3.5.1 | Ilpaxmuueckoe 3anamue. Haxoxnaenue 1 1 ouena
yIi1a MeXAY NPsIMOM U IJIOCKOCTBHIO.
Camocmosmenvras paboma. Haxoxaenue yria 2
MEX]y IPSMOU M TNIOCKOCTBIO.
3.6 | JByrpaHHbIi yroa. YToI MeXIy JBYMs 1 1
TUIOCKOCTSIMH.
3.6.1 | IIpakxmuueckoe 3anamue. Penenne 3aqaq 1 1 ouena
Ha HAXOXKJICHUE JINHEHHBIX YTJIOB .
3.7 | 'eomeTpuueckue mpeodpa3zoBaHUS 1 1
POCTPAHCTBA.
3.7.1 | Ilpakxmuueckoe 3anamue. Pemenue
yIpaxHeHul no reme «l'eomerpuueckue 1 1 ouenxa
npeoOpa3oBaHus IPOCTPAHCTBAY.
Camocmosmenvrasn paboma. IlonroroBka
cooOuienuii mo teme «I'eomerpuyeckue 2
peoOpa3oBaHus MPOCTPAHCTBAY.
Paznen 4. DineMeHTHI KOMOMHATOPUKHI oyenxa
4.1. | OcHOBHBIC TOHATHSI KOMOMHATOPHUKH. 1
[IpaBuia cyMMBI ¥ TPOU3BEICHHSL.
4.1.1 | Ilpaxmuueckoe 3ansamue. Pemenue 3anaq
METO/IOM I1epebopa H Mo MPaBUILy 1 1 ouenxa
POU3BEICHHS.
Camocmosmenvrasn paboma. CocTaBicHIE 2
KOHCIIEKTA I10 MPEJJIOKEHHOMY IIJIaHy ACHCTBHM.
4.2 | O3nakoMjIeHHE C (opMyIaMH 1 1 Jeiicmeu no
KOMOHMHATOPUKHU uncmpykyuu
4.2.1 | Ilpakxmuueckoe 3ansamue. Pemenue
HNPaKTUYECKUX 3aJa4 C IOMOLIBIO (hOpPMYIT 1 1 ouenxa
KOMOWHATOPHKH.
Camocmosmenvras paboma. [1onrOTOBUTH
[IPE3EHTAlMH 3a/1a4 C UCIOIb30BaHHEM (OopMyIT 2
KOMOWHATOPHUKH .
AJI'EBPANMYECKASA JIMHUSA
Pa3znmen 5. ®ynknun u ux rpapuku. 8 5




5.1 | ObmacTth onpeeeHIs 1 MHOKECTBO 1 1 Ipo6remnasi
3HadeHuil pyukumu. I'padux yHKIMH. ReKyu
5.1.1 | Ilpaxmuueckoe 3anamue. Haxoxmenue 1 1 —
obnactu onpeneneHus HYHKITHH. "
5.2 | CgoiicTBa ()yHKINU: MOHOTOHHOCTb,
YETHOCTh M HEUETHOCTh. [IpoMexyTku 2 2 —
BO3pAcTaHus v yObIBaHUs (DYHKIINH, "
HauOoJbllIee U HAMMEHbLIEE 3HAUCHHUS.
5.2.1 | Ilpaxmuueckoe 3ansmue. ViccnenoBanue 1 1
(GYHKITHIA.
Camocmosmenvras paboma. Beinonnenue
3aJaHuH, IPEUIOKEHHBIX IIPEeroAaBaTeneM, Ha 3
ucciiefoBanre QyHKIHUH.
Paznen 6. [loka3aTejbHble U JJorapupmMuvecKue 17 11
YpPaBHEHMSI U HEPABEHCTBA.
6.1 | [oka3zarenpHas QyHKIWS U €€ CBOWCTBA
6.2 | [loka3zarenbHble ypaBHEHUS U METOJIBI UX
PeLICHHS.
6.2.1 | Ilpaxmuueckoe 3auamue. Penienue 2 2
o mpenunz | ouenka
MOKa3aTeNbHBIX YPABHCHUH.
Camocmosmenvhas paboma. §6.4 Ne6.81; 6.87; 1
6.98;6.104. Coopuuk. anasu A.A.
6.2.3 | llpakmuyeckoe 3anamue. IlokazaTenbHbIe 2 2 oenra
HEpaBEHCTBA M UX PELICHUE.
Camocmosmenvuas paboma. llpesenranus 2
MPUMEPOB PElICHHs TOKA3aTeIbHBIX HEPABEHCTB.
6.3 | Jlorapudmuueckas GyHKIHS U € CBOHCTBA
6.4 | OCHOBHBIE METO/IbI PEIICHHS
JorapupMUIECKUX YpaBHEHUI.
6.4.1 | Ilpaxmuueckoe 3anamue. Penienue 1 1
- mpeHunz | oueHka
JorapupMUIECKUX YpaBHEHHUI.
Camocmosmenvnas paboma. Pemenne
JorapuQMUIECKUX YpPaBHEHUH U3 CIHCKA, 2
MPE/IOKEHHOTO MPEToIaBaTeNIeM.
6.4.2 | IIpakmuueckoe 3anamue. Pemenne 1 1 —
JorapuMHUIECKUX HEPABEHCTB. “
Camocmosmenvras paboma. Ilpesenranus
MIPUMEPOB PEIICHHS JIOTApU(PMUIECKUX 1
HEPaBEHCTB.
6.5 | KonTposnbHas pabora 1o paszeny 5. 1 1 oyenxa
IT'EOMETPHYECKASA JIMHUSA
Paznen 7. KoopanHaThbl M BEKTOPbI. 17 10
7.1 | JlexapToBa cuctemMa KOOpAHHAT B
npoctpancTse. Bexktop. Moayis BekTopa. 2 2 [poGremnas
PaBeHcTBO BekTOpoB. Cl0KEHUE BEKTOPOB. aeKyus
YMHOKEHHE BEKTOpa Ha YHUCJIO.
7.1.2 | IIpaxmuueckoe 3ansimue. Haxoxnenue
MOJyJIs BeKTopa. BrimonHenne onepanuii 1 1 ouenka
HaJI BEKTOPAMH.
Camocmosmenvras paboma. §3.10-3.11.Ne3.76 1
rn.3; Ne3.78
7.2 | Kommnanapasle BekTopsl KoopanHaTs
BekTopa. [IpaBuna aeiicTBuil Hax 2 2
BEKTOPaMH, 3alaHHBIMH CBOUMHU
KOOpJAMHATAMH.
7.2.1 | Ilpaxmuueckoe 3anusimue. Paznoxenue
BEKTOpa 10 TPEM HEKOMILIaHAPHBIM 1 1 ouenka
BEKTOpaM.
Camocmosmenvuasn paboma. §3.9-3.11 9
No3.40;3.42;3.45.Apt. A.A.JlanassH. MaTemMaTuHKa.
7.3 | Yron mexay Bekropamu. CkansgpHoe 1 1
IPOM3BEICHIE BEKTOPOB.
7.3.1 | Ilpaxmuuecroe 3anamue. Beraucienue 1 oera
CKaJIIPHOT'O NIPOU3BEICHNUSI BEKTOPOB.
Camocmosmenvras paboma. 2




Marematuka.A.A. Jlagasa Ne 3.64;3.80 k .3

7.3.2 | Ilpaxmuueckoe 3anusmue. [lpumenenue

BEKTOPOB /ISl BEIYUCIICHUS BEIMIHH yTIIOB 1 1 1 ouenka
Y PaCCTOSIHUM.
Camocmosmenvras paboma. A.A. Jlanasy. 9
Maremartnka. §3.11Ne3.47; No3.77;3.78
7.4 | TIpoBepo4HbIi TECT MO pasaeny 6. 1 1 1 oyenxa
JAuddepeHuiupoBaHHblii 3a4eT 1 1 1
UTOrO: 1
108 72 | 35 36 mgsa | 36
Y.
TPUT'OHOMETPUYECKAS JIMHUSA
Pasnen 8. OCHOBbI TPMTOHOMETPHH. 27 20 | 9 11 7
8.1. | Paxgnannas mepa yria. BpamarenbHoe
newxkeHne. CHHycC, KOCHHYC, TAHT€HC U 2 2 2
KOTaHT'€HC YHCIa.
8.1.1 | Ilpakmuueckoe 3anamue. IlepeBos
MEpBHI YIJIOB U3 I'PaJyCHON B 2 2 2 ouenta
paJiiaHHyI0 ¥ HA00O0POT.
8.2. | ®opMyBbl IPUBEACHUSI. 1 1 1
8.2.1 | Ilpakmuueckoe 3ansmue.
]Ipeo6pa3q?aHHeaﬂre6pamqecxnx 2 5 5 mperne | ouensa
BBIPQXEHHH ¢ UCIONIb30BaHUEM (HOpMYIT
[IPUBE/ICHUS.
Camocmosmenvras paboma. lIlpeodpazoBanue
anredpanvyeckux BbIPAKEHUH C 1 1
UCIOJIb30BaHUuEM (OPMYII TPUBEICHUS.
8.3. | ®opMyIIBI CIIOKEHHS. 1 1 1
8.3.1 | Ilpaxmuueckoe 3ansamue.
Hpeo6pa3ouBaHHe anreOpanyecKux 1 1 1 o
BBIPAXXEHH € NCIIOJIb30BaHUEM (HOPMYIT
CJIOXKEHHSI.
Camocmosmenvras paboma. llpeobpazoBanue
anreOpandecKux BhIPAKEHUM ¢ 1 1
MCI0JIb30BaHNUEM (DOPMYJI CIIOKEHHUSI.
8.4. | ®opMyIbl yABOCHHUS apryMeHTa. 2 2 2 ”pjgf;;‘:“”
8.4.1 | IIpaxmuueckoe 3ansmue.
[IpeobpazoBanue anredpandeckux 2 5 5 e
BBIpa)KEHUI ¢ UCMONIb30BaHUEM (HOPMYIT
yJIBOEHUS apTryMEHTa.
Camocmosmenvras paboma. IlpeobpazoBanue
anredpanvdeckux BHIPAKEHUH C 2 5
UCIOJIb30BaHUEM (POPMYIT yIBOCHUS
apryMeHra.
8.5. | [IpeoOpa3oBaHme CyMMBI
TPUTOHOMETPUIECKUX (QYHKITUN B 1 1 1
IIPOU3BENICHUE U IPOU3BEACHMUS B
CYMMY.
8.5.1 | Ilpakmuueckoe 3ansmue.
[Tpeobpa3zoBanue anredpandeckux 1 1 1 ouenxa
BBIPAKCHUI.
8.6. | [Ipocreiinire TPUrOHOMETPUYCCKHE 1 1 1
YpaBHEHHUS.
8.6.1 | Ilpakmuueckoe 3anamue. Perienne
MPOCTEUIINX TPUTOHOMETPUUECKUX 1 1 1 ouenxa

YpaBHEHUM.




Camocmosmenvhas paboma. Pemenne

MPOCTEUIIINX TPUTOHOMETPHUUECKUX 2
YpaBHEHU.
8.7. | OOpaTHbIC TPUTOHOMETPHUYECCKHE
byHKIMHA. APKCHHYC, apKKOCHHYC, 2 1
APKTaHTEHC.
8.7.1 | Ilpakmuueckoe 3ansmue. BbrauciacHue
00paTHBIX TPUTOHOMETPUUECKUX 1 1 ouenxa
GYHKIHH.
8.8. | IIpoBepounslii TecT no pazaeny VII. 1 1
AJITEBPANYECKAS JINHUSA
Pa3znen 9. @yHKIMHU U TPAUKH. 15 10
9.1. | CpoiicTBa (hyHKIIMU: MOHOTOHHOCTb,
YEeTHOCTh/HEUETHOCTh, IEPUOUYHOCTb,
POMEXYTKH BO3PACTaHHS U YOBIBAHMUS, 2 2
TOYKHU 3KCTpEMyMa, rpapuuecKkas
UHTEPIpETAIHSI.
Camocmosmenvrasn paboma. OnpeneicHue
CBOWCTB ()YHKIIMH C MTOMOIIBIO €€ rpaduka. 1
«YreHue rpauKoBy.
9.2. | Tpuronomerpuueckue QyHKIUH.
Omnpenenenne GyHKIUNA CHHYC U 2 2
KOCHHYC, CBOWCTBA U TpauKu.
9.2.1 | Ilpakmuueckoe 3ansamue. Pabota ¢ 9 5 s
rpadukaMu QYHKIIUI CHHYC ¥ KOCHHYC.
Camocmosmenvuas paboma. IloctpoeHne 1
rpaduKoB PYHKIINN CHHYC U KOCHHYC.
9.2.2 | Ilpakmuuecxoe 3anamue. IloctpoeHue
rpaduKoB TUHEHHON, KBaJpaTUYHOM, 4 5 e
KyCOYHO-JTMHEHHOM U 1poOHO-
JUHENHON QyHKIMIL.
9.3. | CpoiicTBa u rpa¢uku QyHKINH TaHTECHC 1 1
M KOTAHTEHC.
9.3.1 | Ilpakmuueckoe 3anamue. Pabora ¢
rpadukamMu QpyHKIUI TaHT€HC U 1 1 ouenta
KOTAHI'€HC.
Camocmosmenvuas paboma. IloctpoeHne 1
rpadukoB PyHKIMN TAHT€HC M KOTAHTEHC.
IF'EOMETPHUUYECKAS JINHUSA
Paszgen 10. MHOrorpanHuKm. 13 9
10.1. | [TonsiTHe MHOTOTpaHHMKA. BeIyKIIbIE 1 1
MHOTOTPaHHHKH.
10.2. | Ilpsimast npusMma. [IpaBuiibHas npu3ma. 1 1
Camocmosmenvhas paboma. I1onroToBUTH 1
COOOIIEHNE O TPU3MAX.
10.3. | IMapamrenenunen. Kyo6. 1 1
103.1 | IIpakmuueckoe 3anamue. Penenue
YIPaXHEHUH 110 TEME 1 1 ouenxa
«[Tapannenenunen. Kyoy.
10.4. | TTupamuna. [IpaBunbHas mupaMuaa. 1 1
YcedeHHnas nupamuja.
104.1 | IIpakmuueckoe 3anamue. Penenue
1 1 ouenka

ynpaxHenuil no reme «llupamuna.




| IpaBubHAs MHpaMuIAY.

Camocmosmenvuas paboma. I1oaroToBUTH

coobnienne «llupamuibl BOKpYT Hac» 1
10.5. | CeueHrie MHOTOTrpaHHHKA. 1 1
105.1 | IIpakmuueckoe 3ansamue. Tloctpoenue 1 1 e
CEYCHU MHOTOTPAHHHKOB.
Camocmosmenvras paboma. IloctpoeHue 1
CEYCHU MHOTOTPAHHHUKOB.
10.6. | IIpaBuIIbHEIE MHOTOTPAHHHKH. 1 1
Camocmosmenvuas paboma. I1oagroToBUTH 1
COOOIIIEHNE O MPABMIILHBIX MHOTOTPAaHHHUKAX.
Pasgen 11. Tesia 1 NOBEPXHOCTH BpPallleHHUsI. 7 4
11.1. | Humuaap , 60KOBast MOBEPXHOCTb, 1 1
pa3BepTKa, CCUCHHUS IMIIMHJIPA.
1111 | IIpakmuueckoe 3ansamue. Penenue 1 1 e
yrpakHeHui o reme « lumuaapy.
Camocmosmenvras paboma. CooOIeHue mo
teme «umuaapy. [Ipumeps! peanbHbIX 1
pooOpa30B MIWIMHIPA.
11.2. | Konyc. YceueHHsblit KOHYC. bokoBas
MMOBEPXHOCTh, Pa3BEPTKA, CCUCHUS 1 1
KOHYCA.
1121 | IIpakmuueckoe 3anamue. Pewenue 1 1 e
ynpasxcHenuil no meme « Konycy.
Camocmosmenvras paboma. CooOiieHue 1mo
teme «Konyc». [IpuMepsl peanbHbIX 1
pooOpa3oB KOHYCA.
Camocmosmenvras paboma. CooOlieHne Ha
temy «llap u chepa. CxoAcTBO U OTIHUHE. 1
[Ipumeps! peasibHBIX TPOOOPA30B IIapa U
cepbl».
Paznen 12. U3MepeHusi B reOMeTPHUH. 8 6
12.1. | O6wem u ero m3mepenue. O0beM Kyoa,
IIPSAMOYTOJIBHOTO ITapajuIeenuIea, 1 1
TIPU3MBI, TUPAMUJIBI.
1211 | IIpakmuueckoe 3anamue. Penenue
3a/1a4 Ha BEIUKUCIEHHE 00BEMOB 1 1 onenxa
MHOTOTPAHHHUKOB.
12.2. | O6beM ImIMHApPaA W KOHYCA. 1 1
1221 | [Ipakmuueckoe 3anamue. Penenue
3a/1a4 Ha BBEIUKCIEHHE 00BEMOB 1 1 oenxa
IIWIHH]IPA U KOHYCA.
Camocmosmenvhas paboma. Beraucienne 1
00BEMOB IMITUH/IPA ¥ KOHYCA.
12.3. | ®opMymBI TUTOMIAAM TOBEPXHOCTH 1 1
IWINHJIPA U KOHYCA.
1231 | [Ipakmuueckoe 3anamue. Beraucienne
TUTOINAM TOBEPXHOCTHU IIMJIMHIPA U 1 1 ouenxa
KOHYCA.
Camocmosmenvuas paboma. Beraucnenue 1
TUTOIIAJIM TTOBEPXHOCTH IMIIMH/IPA U KOHYCA.
Pasgen 13. OcHOBHbIE€ NOHSATHS, HAEH U 23 15

METOAbI MATECMATHYCCKOI'O aHAJIN3Aa.




13.1. | TTocnenoBarensHOCTH. COCOOBI
3aﬂaHHHIlCBOﬁCTBaqHCHOBHX
[IOCJIE0BATEIBHOCTEM.

.11 | IIpakmuueckoe 3ansmue. TlocTpoenue
YHCIIOBBIX MOCIIE0BATEIBHOCTEMH 110
dbopmyre N-ro uieHa

oyenka

HOCJICIOBATEILHOCTH.

13.2. | TIpousBojnas. [ToHsATHE O TPOU3BOAHOM Hl’:s;‘f“"
(bYHKI_II/II/I. JNeKyust

1321 | IIpakmuueckoe 3ansmue. Haxoxaenue
NPOM3BOIHOW (DYHKIIUH 110 ouenxa
OTIpeICIICHUIO.

Camocmosmenvhas paboma. Haxoxnenue

MIPOU3BOIHOM (DYHKIIMH TIO OTIPEJICIICHUIO.

13.3. | YpaBHeHuUe KacaTenbHO K rpaduky
¢yHkun. ['eomMmerpuueckuii CMbICI
MPOU3BOIHOM.

1331 | IIpakmuueckoe 3ansmue. CocTaBieHre
ypaBHEHHsI KacaTelIbHOU K TpaduKy ouenxa
JTaHHOU (DYHKITUH.

Camocmosmenvhas paboma. Haxoxaenue

yriIoBoro ko duimenTta kacarenbHOU K

rpaduKy QYHKINH, 33JaHHOW YpaBHEHHEM.

13.4. | TIpou3BOHBIE CYMMBI, Pa3HOCTH,

POM3BEACHNUS, YACTHOTO.

13.4.1 | [Ipakmuueckoe 3anamue. sericman
HuddepenurpoBanre cyMmMbl U Ao |
pasHOCTH (PYHKIMH, IPOU3BEACHUS U uHempyK
YacTHOTO QyHKIUIL. "

Camocmosmenvras paboma.

Juddepenunponanne GyHKINN 1O TpaBUIaM

Qg QepeHIIpOBaHUsl.

13.4.2 | [Ipakmuueckoe 3anamiue.

JuddepenumpoBanue OCHOBHBIX ouenxa
AIIEMEHTApHBIX (PYHKIIHH.
13.5. | [IpumeHeHHEe TPOU3BOTHOM K Ipoaen

UCCJIEJOBAaHUIO PYHKIIMH U
OCTPOCHMIO IPa(hUKOB.

Has
JneKyus

1351 | IIpakmuueckoe 3anamue.
DJeMEeHTapHOE HCCICIOBAHNE
(GYHKIHMI ¢ TOMOIIBI0 TPOU3BOTHOM.

ouenka

Camocmosmenvhas paboma. INeMEHTAPHOE
WCCIIeTIOBaHME 3a/IaHHbIX (DYHKITUH C
TMOMOIIBI0 TPOU3BOIHOM.

13.6. | [Ipumepsl NCTIONB30BAHUS
IIPOU3BOJHOU NPY PEILIEHUH
IPUKJIAIHBIX 3a1a4.

Camocmosmenvhas paboma. Ilouck B
HWHTEPHETE MPUMEPOB UCTIOIb30BAHUS
MIPOM3BOIHOM MPH PEIICHUH 3a]1a4 Ha
Hax0JKJICHHE HanOOJIbIIero (HauMEHBIIIETO)
3Ha4YCHMsI (PYHKITUH.

136.1 | IIpakmuueckoe 3ansmue. Haxoxaenue
CKOPOCTH MPOIIECCa, 3aJaHHOTO

ouenka




dbopmyroit. PU3UIECKUN CMBICIT
IIPOU3BOJHOM.

Camocmosmenvhas paboma. Haxoxaenue

CKOPOCTH JIBUXKYIIETOCS 00BEKTa MO 1

YPaBHEHHIO €T0 JBHKCHHSI.

Pa3nen 14. IleppooOpa3Hasi H HHTerpaJ. 8

14.1 | Onpenenenue nepBOOOPA3HOM. 1
Tabnuia nepBooOpa3HbIX QPYHKITH.

1411 | [Ipakmuueckoe 3anamue. HaxoxacHue deticmeu
IepBOOOPa3HbIX HYHKIIMH 1O TAOIHIIE 1 wempyrc | €
epBOOOPa3HBIX. yuu

Camocmosmenvuasn paboma. Haxoxnenue

nepBooOpa3HbIX (GYHKIIUN 110 TabIUIIe 2

1epBOOOPa3HBIX.

14.2 | OnpeneneHHbIN HHTErPa U €T0
NPUMEHEHHE JIJISl HAXOXKICHUS 1
IJIOIA M KPUBOJIMHENHOM TPaIlleUH.

1421 | [Ipakmuueckoe 3ansmue. Beraucinenue
IJIOIIAJEH IPOCTEHUINX 1 ouenka
KPUBOJIMHEHHBIX Tpanenui.

Camocmosmenvhas paboma. Beraucienue

TUTOIIAJICH 3aJaHHBIX KPHUBOJIMHEHHBIX 2

Tpanenui.

Pa3gen 15. DiieMeHTBI TEOPUH BEPOATHOCTEH 12

U MATEMATHYECKOH CTATHCTHKH.

15.1. | CoObiTHe. BeposTHOCTE COOBITHSL. 1
Kiaccuueckast popmysa BEpOsSTHOCTH.

1511 | [Ipakmuueckoe 3ansmue. Berancnenue
BEPOSITHOCTH COOBITUSA IO (pOpMyIIe 1 ouena
BEPOSITHOCTH.

Camocmosmenvhas paboma. Beraucienue 1

BEPOSITHOCTH COOBITHIA.

15.2. | TIpencraBienue naHHbIX. TaOIUIIB, 1
JarpamMmmbl, TpaQuKH.

1521 | [Ipakmuueckoe 3anamue.

DneMeHTapHasi CTAaTUCTUYECKas 1 ouenxa
00paboTka HHPOpPMALIUH.

Camocmosmenvras paboma. O6paboTKa

MIPEJUIOKEHHBIX JJAHHBIX C MOMOIIBIO TaOJIHIL, 1

rpadUKOB U JMarpamm.

15.3. | CaoiicTBa BeposiTHOCTEH. TeopeMbl 0
CyMME H NPOU3BEACHUN 1
BEPOSITHOCTEH.

1831 | [Ipakmuueckoe 3ansamue. Beraucienne
BEPOSITHOCTH COOBITHS 110 MPaBUITY 1 ouenxa
CYMMBI U TIPOU3BE/ICHUSI.

Camocmosmenvuas paboma. Beraucnenue

BEPOSTHOCTH COOBITHS IO IPABUITY CYMMBI U 1

IPOU3BEIICHNUS

1832 | [Ipakmuueckoe 3ansamue. Beraucienne 1 comoseu |
BEPOSITHOCTEH. ym

Camocmosmenvuas paboma. Pemenue 3anau,

MPEUIOKEHHBIX MPEeroaBaTesieM, Ha 2

Hax0’KJICHUE BEPOSITHOCTH COOBITHIA.




Pasnen 16. YpaBHeHUsI M HEPABEHCTBA. 13 9 5 4 4
16.1. | KopHu ypaBHeHH. PaBHOCHIIEHOCTD
ypaBHEHUH, HEPABEHCTB, CUCTEM 1 1 1
YpaBHEHUN.
Camocmosmenvhas paboma. Pemenune
YpaBHEHUH. Y CTAaHOBJICHHE PABHOCUIILHOCTH 1 1
YpaBHEHHU IO MpaBUIaM PaBHOCUILHOTO
nepexoa.
16.2. | OCHOBHBIE PUEMBI PEILICHUS 1 1 1
palMOHAIbHBIX YPABHEHUM.
1621 | IIpakmuueckoe 3anamue. Pemenue
o 1 1 1 ouenka
palMOHATILHBIX YPaBHEHH.
Camocmosmenvhas paboma. Pemenune
palMOHAIBHBIX YPABHEHUH, IPEJI0KEHHBIX 1 1
MpenojaBaTesieM.
16.3 | UppanuoHaibHble ypaBHEHHUSI. 1 1 1
16.3.1 | IIpakmuueckoe 3ansamue. Penenue
v l 1 1 OUeHKa
UPPAIMOHATILHBIX YPaBHEHHIA.
Camocmosmenvhas paboma. Pemenue
UppallMOHANIBHBIX YPaBHEHUH, IPEATI0KEHHBIX 1 1
IperoiaBaTeseM
16.4. | Cucrembl ypaBHEHUIL. 1 1 1
16.4.1 | [Ipakmuueckoe 3anamue. Pemenue
(V) l 1 1 OUeCHKa
CHCTEM ypaBHEHUH.
16.4.2 | TIpakmuueckoe sansamue. MeTo
1 1 1 ouenka
WHTEPBAJIOB NPH PEIICHIH HEPABEHCTB.
CamocmosmenvHasn paboma. Pemenue 1 1
HEPaBEHCTB METOJIOM MHTEPBAJIOB.
16.5. | TIpoBepounsiii Tect 1o pazaeny XIV. 1 1 1
HUTOTI'O 3a cemecTp: 126 84 | 42 42 IK3. | 42
UTOIO: 234 156 | 77 78 1n/3 | 78




XAPAKTEPUCTUKA OCHOBHBIX BUJI0OB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Copaepxanne o0yueHnst

XapakTepHCTHKA OCHOBHBIX BUJOB JeSITeIbHOCTH CTY/IEHTOB
(Ha YpOBHe Y4eOHBIX el cTBHIi)

BBeaenne

O3HaKOMIICHHE C POJBIO MAaT€éMaTWKM B HAYKE, TCXHUKE, OKOHOMUKE,
I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOTHUAX U HpaKTH‘leCKOﬁ JACATCIIBHOCTH.
O3HaKOMIICHHUE C OCSJISIMU U 3a/la4aMU U3YUCHHUA MAaTCMATUKHU

AJITEBPA

Pa3BuTHe nmoHaTHSA
0 YuciIe

Brimonunenne apudpmMeTnaecKuX NeHCTBHIA HAJ YUCIAMHU, COUYETasl YCTHBIE
W MIUCBbMEHHBIE TipueMbl. Haxoxaenne npuOnmKeHHbIX 3HaYeHUH BEUYHH
M TOTPEeUIHOCTeH BBIYMCICHUH (aOCONIOTHOW H  OTHOCHUTEIBHOH);
CpaBHEHME  4YHCJIOBBIX  BbIpakeHMH. Haxoxnenue  omubok B
npeoOpa3oBaHUAX M BBIUUCICHHUAX (OTHOCHUTCS KO BCEM IIyHKTaM
IPOTrPaMMBbI)

Kopuu, crenenn,
Jorapupmbi

O3HakOMJIEHHE C TIOHATHUEM KOpHS N-i CTETeHU, CBOWCTBAMU PaHKaIOB U
MpaBUJIaMU CPaBHEHUS] KOPHEH.

DopMyIHPOBAHUE ONPEACIICHHS KOPHS U CBOMCTB KOpHEW. Beruncnenue u
CpaBHEHUE KOPHEH, BBIIOJIHECHWE IPUKHUJIKM  3HAYCHUS  KOPHSL.
[IpeoOpazoBanue YHCIOBBIX W OYKBEHHBIX BBIPOKEHUH, COJEPIKAIINX
paaukanel. BeimomHeHWe pacdyeToB 1O GopMmyiaM,  COAEpIKAIIUM
panuKabl, OCYIIECTBISAA HeOOXOAUMBIE TTOJCTAHOBKH U MPeoOpa3oBaHUsl.
OnpezneneHue pPaBHOCUIBHOCTH BBIPAKEHHM C pagukanamu. Pemienue
UPPALMOHATIBHBIX YPABHEHUM.

O3HakOMJIEHHE C TOHSTHEM CTENEHU C JAECWCTBUTENBHBIM IOKa3aTeseM.
Haxoxnenue 3HaueHW CTeNeHH, WCMONb3YysS TMpPH HEOOXOJUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

[IpencraBnenue KOpHSA N-Hi CTENEHW B BHJIE CTCICHU C JPOOHBIM
mokazateieM u  Haobopor. dopMmynupoBaHHE CBOWCTB CTETEHEH.
Boluucnenue creneHel C palMOHANIbHBIM I1OKA3aTEJIEM, BBINOIHEHHE
MPUKUJKY 3HAYECHUS CTEIICHU, CPABHEHUE CTEIIECHEH.

[MpeoOpa3oBaHre YUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, COJAEpIKAIIUX
CTEIEHHU, IPUMEHsIS CBOMCTBaA. PellleHre noka3areabHbIX YpaBHEHHM.

IIpeoGpa3zoBanue
ajredpanyecKkux
BbIpaKeHU I

Beimonnenne mnpeoOpa3oBaHMil BRIpaK€HHH, HpUMEHEHHe (opmy,
CBSI3aHHBIX CO CBOWCTBaMH cTereHei u sorapudmoB. OmpeneneHue
00TacTH JIOMYCTUMBIX 3HAYCHHH JIOTapu(MMUUECKOTO BBIPAKECHUSI.
Pemenne norapu)MuuecKux ypaBHEHUH

OCHOBbI TPUTOHOMETPUU

OcHOBHBIEC MOHATHSA

N3yyeHune paguaHHOTO METOJAa U3MEPEHUS YIJIOB BPALECHUS U

UX CBSI3U C TpajlycHOI Mepoil. M300paskeHne yriioB BpaleHHs

Ha OKPY’KHOCTH, COOTHECEHHE BEITMUMHEI yTia C €r0

pacnonoxeHneM. PopMyIMpOBaHUE ONPEEIEHUN TPUTOHOMETPHUUECKUX
GyHKIUE s YIJI0B  TOBOPOTA W OCTPBIX YIJIOB  MPSMOYTOJIBHOTO
TPEYroJibHUKA U 00BSCHEHHE UX B3aUMOCBS3U

OcCHOBHBIE TPUTOHOMe-
TpUYecKHe TOKAeCTBa

[IpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB IJIs
BBIYUCIICHHS] 3HAYEHHUH TPUTOHOMETPHUYECKUX (DYHKIIHI 110
OJHOM U3 HUX

IIpeodpa3oBanus W3yyeHne OCHOBHBIX (HOPMYJT TPUTOHOMETPHH: (OPMYJIBI CIIOKEHHS,
npocreiimux YIBOCHHUS, NPeoOpa3oBaHUsi CyMMBI TPUTOHOMETPHUYECKUX (QYHKIUHA B
TPUTOHOMETPUYECKHX MPOU3BEJICHHE U MIPOU3BENICHHUS B CYMMY W MPUMEHEHHE MTPU BHIYUCICHUN
BBbIpa:KeHH it 3HAYEHUS TPUTOHOMETPUIECKOTO BHIPAKEHHS U YIIPOIICHUS €TO.
O3HakoMJICHHE €O CBOWCTBAMHM CHMMETPHUHM TOYEK Ha E€AMHUYHOU
OKPY>KHOCTH Y IPUMEHEHHE UX JIJIsl BEIBOJIA (DOPMYIT TPUBEACHUS
IIpocreitme Pemenne mo ¢opMmynaM W TPUTOHOMETPUYECKOMY KPYTY IMPOCTEHIINX
TPUTOHOMETpPHYECKHE TPUTOHOMETPUYECKUX  ypaBHeHUH. IlpumeHeHne oOmMX  METOIOB
YPaBHEHHUS U pelieHns ypaBHeHHH (IpUBEACHUE K JMHEHHOMY, KBaJpaTHOMY, METOJ
HepaBeHCTBa pasjiokeHUsT Ha MHOMKUTEIM, 3aMEHbl II€PEMEHHOI) MNpH peIIeHUU

TPUTOHOMETPUYIECKIX YpaBHEHUH. YMEHHE OTMedYaTh Ha Kpyre perieHus
MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB




ApKCcHHYC, aPKKOCHHYC,
apKTaHIeHC YHUCIa

O3HaKOMJICHHE C MIOHATHEM OOPaTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
N3yueHue onpeneneHnii apkCuHyca, apkKOCMHYyca, apKTaHTe€HCa

qrcia, GopMynupoBaHUe UX, N300paKEHUE HA SIMHUIHON
OKPY>KHOCTH, IPUMEHEHHUE IPU PEIICHUH YPABHEHUI.

®YHKIWHA, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTHe 0
HeNpepHIBHOCTH
(pynkumnu

O3HakOMJIGHHE C TIOHSATHEM TIEPEeMEHHOW, TpUMepaMu 3aBUCUMOCTEH
MEXIy nepeMeHHbIMU. O3HaKOMJICHHE C TIOHSATHEM Tpaduka, onpeaeaeHne
NPUHAICKHOCTH TOukH Tpaduky ¢ynkumu. Onpexpenenue mo ¢opmyle
MpocTeime 3aBUCUMOCTH, BuAa ee rpaduka. Beipakenne mo dopmyse
omHOW  mepemeHHOW uepe3 apyrue. O3HAKOMIICHWE C OMIpEIEICHHUEM
¢ynkuuy, ¢opmynupoBanue ero. Haxoxkaenune obiacTu ompeneneHus U
obnactu 3HaYeHNH (QYHKITIH

CaoiicTBa QpyHKIMH.
I'padguueckas
HHTepHpeTanus
(GyHKIHOHAIBHBIX
3aBHCHMOCTeN B
peaibHBIX poueccax u
SIBJICHUSX.

O3HakoMJIeHHE ¢ IpuMepaMy (HYHKIHMOHAIBHBIX 3aBUCUMOCTEN

B peaJbHBIX IMpPOLECCaX M3 CMEXHBIX AUCHUIUIMH. O3HaKOMIIEHHE C
JIOKa3aTeNbHBIMH  PACCY)KICHUSAMH HEKOTOPHIX CBOWCTB JIMHEHHOW U
KBapaTuyHOU (pyHKIMH, IPOBEICHNE WCCIIEeIOBaHUS INHEHHON, KyCOYHO-
TUHEWHOH, TPOOHO-TMHEWHOH 1 KBaIpaTUIHON (PYHKIWH, IIOCTPOCHHUE X
rpadpukoB. Iloctpoenne u utenue rpadukoB ¢(yHkuuii. MccnenoBanue
GbyHKIUH.

Oo0partHble pyHKUNH

N3zyuenne noHsATHS 00paTHON (QYHKIMH, OTIPEeNICHIE BUIA U MIOCTPOCHHE
rpaduka oOpaTHOW (DyHKIMH, HAXOXKIEHUE e¢ 00IacTH OMpEACICHUS U
oOmacty 3Ha4eHui. O3HaAKOMIJICHHUE C TIOHSTHEM CIOXKHOU (YHKIIUH

CreneHHble, MOKa3a
TeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
pynkumnu.

Brrancnenne 3HadeHN QyHKIWH 10 3Ha4YeHUIO aprymenTa. OmnpeneneHue
TTOJIO’KEHUS TOYKH Ha TpaduKe 1o €6 KOOpJIWHATaM U Ha00OPOT.
Hcnonp3oBanue CBOMCTB ()YHKIMIA JJIsi CpaBHEHUS 3HAYCHUM CTENeHEH U
norapudmoB. [locTpoenue rpaduKOB CTENEHHBIX W JOrapHPMUUECKUX
¢yakmmid. Pemenne mokazaTeNbHBIX W JOTapU(MUYECKUX ypPaBHEHHH H
HEPABEHCTB IO WH3BECTHBIM airoputMaMm. O3HAKOMIIEHHE C IIOHATHEM
HETPEPHIBHOM TepHoAnYecKol (YHKIWH, (OPMYJIMPOBAHHE CBOMCTB
CHHYyCa U KOCHHYCA, [IOCTPOCHHE UX IpagukoB. O3HAKOMIIEHHE C TOHATHEM
TrapMOHMYECKUX KOJNEeOaHUH U MpUMEpaMu FapMOHHYECKUX KOIeOaHui 1ist
OTMCaHMs POIIECCOB B GU3UKE U APYTUX 00sacTax 3HaHus. O3HaAKOMIICHHE
C TIOHSITHEM pa3pbIBHOW Mepuoaudeckoil (QyHKIMH, (OpMyIUpOBaHHE
CBOWCTB TAHT'€HCA U KOTAaHT€HCA, TIOCTPOCHHE UX IPaUKOB.

[lpumenenne  CBOMCTB  (yHKOMH  JuIsi  CpaBHEHHWS  3HAYCHUH

TPUTOHOMETPUYECKUX  (QYHKIUH,  pENIeHus  TPUTOHOMETPUYECKUX

YpaBHEHUI.

OopaTHble
TPUTOHOMETPHYECKHE
(pyHknmnu.

IToctpoenue rpadukoB OOPaTHBIX TPUTOHOMETPUUECKUX (YHKUMH |
orpeJiesieHNe Mo TpaduKaM UX CBOHCTB.
Brinosinenne npeobpa3oBanusi rpadMKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeIbHOCTH

O3HaKOMJICHHE C TOHATHEM YHCIIOBOW IOCIEI0BATEILHOCTH, CIIOCOOaMHU
ee 33/1aH{A, BBIYUCIEHUSAMH €€ 4ieHOB. O3HAKOMIIEHHE C BBIUHCICHHEM
CYMMBI OECKOHEYHOT'O YHCJIOBOTO PsAJa Ha MpHUMEpPE BBIYMCICHUS CYMMBI
OeckOHEYHO yOBIBaroOIIel TeOMEeTpHUYecKOol mporpeccuu. Pemenue 3amay
Ha  TpuMeHeHWe (QOpPMyIbl CyMMBI ~ OECKOHEYHO  yOBIBaroImieit
TEOMETPHUYECKON TPOrPECCHH

IIpounsBoanas u ee
NMpUMeHeHue

O3HakoMJICHHE C TIOHATHEM MPOU3BOAHON. M3ydyenue u ¢popmynupoBaHue
€e MEXaHWYEeCKOT0 U TEOMETPHUIECKOro cMbiciaa. CocTaBieHHE ypaBHEHUS
KacaTeJdbHOM B oOmeM Bujae. YCBOGHHE TpaBwil JU(epeHIIHPOBAHMUS,
TAaONMULBl TPOU3BOJIHBIX BJIEMEHTAPHBIX (YHKUUH, NPUMEHEHUE IS
T epeHnnpoBanus GYHKIUN, COCTABICHHS YPaBHEHUsI KaCaTeILHOM.
[MpoBeneHrie ¢ TIOMOIIBIO TMPOW3BOJMHOW HCCIECOBAHUS  (QYHKIHH,
3aJlaHHON  (OpMYJIOH. YCTAaHOBJIEHHE CBS3M CBOWCTB (YHKIMH U
MPOU3BOAHOM MO uX rpadukamM. [IpuMeHeHre MTPOU3BOTHOMN ISl PEILICHUS
3aJjay Ha HaxXOXJEHHE HauOOJbLIEro, HAUMEHBIIEro 3HAYCHUS U Ha
HaXOKACHUE DKCTpeMyMa

IlepBooOpaznas n
HHTErpaj

O3HakOMJICHHE C TOHSATHEM WHTErpaia M TepBooOpa3Hoi. H3ydeHue
TIpaBrJjIa BREIYUCIICHIS TIepBO0Opa3Hol 1 TeopeMbl HproTona—JleiOnuIIa.




| Brruncnenne neppooOpa3Hoii 11 JaHHOH QyHKINY.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHenus u O3HaKOMJIEHHE C MPOCTEUITUME CBEICHHUSAMH O KOPHSX anreOpandecKux
CHCTEMBI ypaBHeHUl. WM3yueHue TeopuM paBHOCHIBLHOCTH YpaBHEHHUH U €€
YpPaBHEHHUIA. npumeHeHusi. [loBTOpeHHe 3amucy pelIeHUs CTaHJAPTHBIX YpPaBHEHHIM,
MPUEMOB TPeOO0pa30BaHUs YpaBHEHWH IS CBEACHHUS K CTaHAAPTHOMY

HepaBencrBa n ypaBHEHUIO. PelieHue pannoHanbHbIX, UPPALIMOHATBHBIX, TOKa3aTEIbHBIX
CHCTEMBbI HEPABEHCTB Y TPUTOHOMETPUYECKUX YpaBHEHUU U cucTeM. lcnonp30BaHne CBONCTB U
¢ IBYMSI rpadukoB QyHKIWN A pemieHUs ypaBHeHWA. [IoBTOpeHHE OCHOBHBIX
nepeMeHHbIMH MIPUEMOB PELICHHsI CUCTEM. PelieHue ypaBHEHMI ¢ NMPUMEHEHUEM BCEX

MPUEMOB (pa3joKEHUsT Ha MHOXKHUTENH, BBEIACHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpauIecKkoro Merona). PemieHne cucTeM ypaBHEHHHA C
MIPUMEHEHUEM Pa3JINYHBIX CIIOCOOOB.

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTENW U CTATUCTHKH

OcHOBHBIE MOHATHS W3yyenune mnpaBuid  KOMOMHATOPDUKM W TPHUMEHEHHE IIPU PpEIIECHUU

KOMOUHATOPUKH KOMOMHATOpPHBIX 3a7ad. Pemenne KOMOMHATOPHBIX 3aJad  METOIOM
nepebopa W TO TMpaBWIy YMHOXEHHs. O3HAKOMIIGHHE C MOHATHSIMH
KOM6I/IHaTOpI/IKI/I: pasMCIICHUAMHA, COYCTaHUAMH, IMCPECTaHOBKaAMH U
¢dopmynamu ans ux BeraucieHus. OObsCHEHWE W MpUMEHeHHne (popmy
JUISL BBIYMCIICHHS] PA3MELICHUM, IIEPECTAaHOBOK U COYETAaHUM IIPU PELICHUU
3ajauy. PernieHne NpakTHUECKWX 3aa4 C HCIONb30BAaHUEM IOHATHH U
npaBHJI KOMOMHATOPUKHI

JJIeMeHTBI TEOPHH N3ydeHne K1acCU4ecKoro ONpeNeNIeHUs BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEH BEPOSITHOCTEH. PaccMOTpeHHe NpUMEpPOB BBIYUCIEHUS BEPOSTHOCTEM.
Penienue 3aa4y Ha BBIYHMCIICHUE BEPOSTHOCTEH COOBITHI

IpencraBienne nanubix | O3HAKOMIICHWE C TPEACTAaBICHMEM  YHCIOBBIX JAHHBIX W HX
(TadUUbBI, AMATPAMMBI, | XapakTepUCTUKaMH. PemleHne mpakThdeckux 3agad Ha 0O0pabOTKy

rpaukn) YUCJIOBBIX JJAHHBIX, BBIYUCIECHUE UX XaPAKTEPUCTHK.
I'EOMETPUSA
Ipsambie n m1ockocT B | POpMyIHpOBKa U NMPUBEACHUE A0KA3aTEIbCTB IMPHU3HAKOB B3aUMHOTO
NPOCTPAHCTBE pacmoiokKeHHus MpSMBIX W MIIockocTel.  Pacrmo3HaBaHue Ha ueprexax U

MOJEINIAX PAa3JIAYHBIX CIIy4acB  B3aUMHOIO PpACHOJIOKEHUS TPSIMBIX H
IJIOCKOCTEW, apryMEHTUpPOBaHUE CBOUX CyxJeHui. dopmynupoBanue
ONpeeIeHUH, [IPU3HAKOB u CBOMCTB napajieabHbIX u
NEPIEHANKYJIIPHBIX INIOCKOCTEHN, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BelllonHEHNE NOCTPOEHMS YIJIOB MEXIY IPSIMBIMHM, NOPSIMOA U
IJIOCKOCTBIO, MEXAY IIOCKOCTSIMU 10 OIMCAHUIO U PACIIO3HABAHHUE UX
Ha MOJCJIAX. HpI/IMeHeHI/Ie IIPU3HAKOB 1 CBOIICTB PacCIiOJIOKCHUA IPAMBIX

W TUIOCKOCTEW IMpH pelleHuH 3agad. M3o0pakeHne Ha PUCYHKaxX |
KOHCTPYUPOBAaHUE HA MOJIEIAX MEPIICHIUKYJIIPOB M HAKJIOHHBIX K
IUIOCKOCTH, MPSIMBIX, MapajuIelbHBIX IJIOCKOCTEH, YIIIOB MEXTy MPSAMOU
u TUIOCKOCThIO M OOOCHOBaHHME TOCTpOeHHs. PerneHue 3agad Ha
BBIYHCJICHHUE T'COMETPHUYCCKUX BCIMYHH. Onpe)leneHHe 1 BBIYHCIICHUC
paccrosHuii B mpoctpaHcTtBe. [lpumeHenune ¢QopmMyn U Teopem
IUIAaHUMETPpUN I  PCHICHUA 3aj1ad. O3HakoOMJIEHHE C IIOHATHEM
MapajjieibHOTO TIPOEKTUPOBaHUMA U €ro cpoilcTBamu. IIpumeHeHue
TEOPUH JU1s 000CHOBaHUS MOCTPOEHUI u BBIUNCIICHUH.
ApryMEHTHpPOBAaHNE CBOMX CYXIEHHM O B3aMMHOM PAaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHUKH Onucanne W XapakTEepPHCTUKAa pPa3IMYHBIX BUIOB MHOTOTPAHHUKOB,
NEPEYrCIIEHUE UX 3JIEMEHTOB U CBOMCTB. M300pakeHne MHOTOTpaHHUKOB
W BBIIOJIHEHWE TOCTPOCHHA HA  HM300pPKEHUSIX W MOZCIAX
MHOTOI'DaHHUKOB. BpIynCleHHEe JHHEHHBIX 3JIEMEHTOB M YIVIOB B
NPOCTPAHCTBEHHBIX  KOHQUTypalMAX, apryMEHTUPOBaHHE  CBOHUX
CyXIEHUH. XapakTepuUCTUKAa M H300paKE€HHE CEUCHHS, Pa3BEPTKH
MHOT'OI'PaHHUKOB, BBIYMCIIEHUE IIJI0IIAICH IOBEPXHOCTEH.

[ToctpoeHne mpocTeHIIMX cedeHWd KyOa, TPU3MBL, MHUPAMHUJIEBL.
[Ipumenenne (akToB W cBeleHWH W3 IutaHuMeTpuu. lcmonp3oBaHue




HpI/IO6peTGHHLIX 3HAHUH A4 UCCICAOBAHUA W MOACIMPOBAHUA
HCCIIOKHBIX  3ajad4. I/Iso6pa>1<eHI/Ie OCHOBHBIX MHOT'OI'PAaHHHUKOB U
BBITTIOJIHCHUEC PUCYHKOB 110 YCJIOBUAM 3a/4a4.

Tesia U moBepxHOCTH
BpallleHUA

O3HakOMJICHHE C BUJAAMU TeJl BpalleHus, (QOpPMyIHpPOBaHUE UX
onpeneneHuil U cBoilcTB. DOpMyIUpPOBaHUE TEOPEM O CEUEHUHU LIapa
IJIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOM K cdepe. XapaKTepHUCTHKA H
M300pakKCHUE TN BPAILICHUS, UX Pa3BEPTKH, ceucHus. PemeHue 3a1a4y Ha
MIOCTPOEHUE CCUCHUI, BBHIYUCIICHUE JITUH, PACCTOSIHUH, YTIIOB, TUIOIIAICH.
[IpoBenenne mOOKa3aTeNBHBIX pACCYXKACHWH TPU pENIeHWH 3a7ad.
N3obpaxeHre OCHOBHBIX KPYTJIBIX T€JI W BBITIOJHEHHE PHUCYHKA IIO0
YCIIOBHIO 33Ja4u

HN3mepenus B
reoMeTpuu

O3HakOMJICHHE C MOHATHSAMHM IUIOIATM M oObema. Pemenme 3amad Ha
BBIUMCJICHHE  IUTOHmIafeld  IUIOCKMX  Quryp ¢  TpUMEHEHHEM
COOTBETCTBYIOIIMX (opMyn M (aKTOB M3 IUIaHUMETpUH. M3yueHue
TEOpPEM O BBIYMCIICHUH 00BbEMOB MPOCTPAHCTBEHHBIX TEJI, PELICHUE 33134
Ha TpuMeHeHHe GopMys BeMUCIEeHUsT 00beMoB. U3yuenne dopmyr mis
BBIYMCJICHHS IUIOMIAAeH IIOBEPXHOCTEH MHOTOTPaHHMKOB M  Tel
BpalicHus. Pemenune 3aJa4 Ha BbIYUCJIICHHC HJ'IOHIa)Z[Cﬁ IMOBECPXHOCTHU
HPOCTPAHCTBEHHBIX TEI

Koopannarel u
BEKTOPBI

O3HakoOMIJIEHHE C TOHSTHEM BeKTopa. M3yueHue AeKapTOBOM CUCTEMBI
KOOpJMHAT B TPOCTPAHCTBE, MOCTPOEHHE IO 3aJaHHBIM KOOpAMHATaM
TOYEK M IUIOCKOCTEW, HaXOXKJIECHHWE KOOpIWHAT TO4YeK. BrluncneHue
paccTosiHUl MeXay Toukamu. V3yuyeHue CBOWCTB BEKTOPHBIX BEJIMYUH,
MIPAaBWJI Pa3lOKEHHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPaBUI
HaX0XJIEHUS KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MPaBUI IEUCTBUI C
BEKTOPAMH, 3aJaHHBIMH KoopAWHaTaMmH. lIpuMeHeHHMe Teopum mpu
pelieHuy 3aJad Ha JACHCTBUSL C BEKTOpaMmu. V3ydeHue CKaIspHOro
IIPOU3BEAECHUSA BEKTOPOB. IIpuMeHEHNEe TEOpUH NpU pEIEHUU 3ajad Ha
JICUCTBUA C BEKTOpaMH, KOOPAMHATHBINA METOJl, IPUMEHEHHUE BEKTOPOB
JUTs BBIYMCIIEHHSI BETTMYMH YIJIOB M PACCTOSTHUM.




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME PABOYEU ITPOI'PAMMBI YYEBHOU
JANCHUITIIIMHBI <MATEMATHUKA»

[Tporpamma y4eOHOW TUCHMILIMHBI pealu3yeTcs B yUeOHOM KaOMHETE MaTeMaTHKH,
obopynoBanHoro TCO.

O6opynoBanue yueOHOTO KabuHeTa: paboune Mecta oOydaromuxcs — 30 mocagouHbIX
MECT; aBTOMAaTHU3UPOBaHHOE pabodee MecTo mpemogamarenss — HOYTOyk SAMSUNG c
JMIICH3UOHHBIM TPOTPAMMHBIM 00ECIICYCHUEM, TOAKIIOYCHHBIH K JIOKAJbHOW CETH W
Internet, xomonku, mpoekrop ACER X110P, skpan mns mpoektopa DINON; komonku
aKyCTHYeCKHEe, JOCKa MarHWTHas  3-CEKIMOHHAS;CTEIUIAXKUM  —  4I0T.;  CTCHIBI
nH(pOPMAIMOHHbIE — 4 IIT.

B cocraB yueOHO-MeTOmMUecKoro oOecredeHus pabodeil mporpamMmbl y4eOHOMH
TUCIUIUTMHBI «MaTteMaTruka BXOJIAT:

— Oubnuorpaduueckuii ykasarenab (OCHOBHBIC U JIOTIOJTHUTEIbHBIE WH(DOPMALIMOHHBIE
UCTOYHUKH 110 Y J1);

— MYJIBTUMEIUIHHOE COMPOBOXKIACHHUE JICKIIMOHHBIX H IPAKTHYCCKUX 3aHITHN
(mpe3eHTanuu, BuaeoGparMeHThl, SKpaHHO-3BYKOBBIE TOCOOUSI)

— Marepuajibl [0 OpPraHM3allMU  JICKIMOHHBIX, MPAKTHYECKUX  3aHATUH U
CaMOCTOSITENILHOM pabOThI CTYIEHTOB,;

— COOpHUK KOHTPOJBHO-MU3MEPHUTEIBHBIX MAaTepPHaJIOB 1O JUCHUIUIMHE IS
MOJITOTOBKH K MTPOMEKYTOYHOM aTTECTAIlMU CTY/ICHTOB;

— (OHJ OLIEHOYHBIX CPEACTB MO AUCLIUILINHE,

B mporecce ocBoeHHs mporpamMMbl y4eOHON JAUCHUIUTMHBI «MaTeMaTuka» CTyIeHTHI
MMEIOT BO3MOXKHOCTH JIOCTyHa K 3JEKTPOHHBIM y4eOHBIM MaTepuaiaM, UMEIOUIUMCS B
CBOOOJTHOM JOCTyrne B ceTH MHTepHEeT (AIEKTPOHHBIM KHHTaM, MPAaKTHKyMaM, TeCTaM H

ap.).



PEKOMEHAYEMAS JINTEPATYPA

st ctyneHToB
OcHoBHas JIuTEparTypa:

Martemaruka: I'puropses C.I'., UBoaruna C.B. ITon penakuueii: I'yceB B.A. N3nanue:
12-e u3n., crep. msa cryaentos CIIO, 2016

CenoBa, H. A. luckpernas marematuka : yueOHuk ans CIIO / H. A. Cenoa, B. A.
CenoB. — Caparos : [IpodobpazoBanne, DbC «IPRbooks» (90P), 2020

YueOHo-MeTOAMYeCKasl JUTepaTypa:

AnmnartoB, A. B. Marematuka : yae6Hoe nocooue maisa CIIO / A. B. AnnatoB. — 2-¢
u3n. — Caparos : [IpodoGpazoBanue, At [Tu Op Meaua, DbC «IPRbooks» (90p), 2019

AnnpeeBa, M. 1O. OcHoBbl Maremarnueckoro asanusa. @YHKIUS HECKOJIbKHUX
NEepEeMEHHBIX, Tu(QepeHInaIbHbIe YypaBHEHUs, KpaTHbIe MHTErpayibl : yueOHOe mocodue
st CITO / U. 1O. Annppeesa, O. 1. Baosuna, H. B. I'penacoB ; mon penmakmuein A. H.
Cecexuna. — 2-e¢ u3n. — Caparos, ExarepunOypr : IIpodoOpasoBanue, YpanbCkuii
denepanbubiii yausepcutetr DbC «IPRbooks» (30P), 2019

Topromikun, A. I1. Matematuka [DneKTpoHHBIA pecype] : yueOHoe mocobue / A. I1.
l'opromikuH ; mox pen. M. 1. Boaunuapa. — DIeKTpOH. TeKCTOBbIE aHHbIE. — Capartos. -
3BC «IPRbooks» (30P), 2019

I'ypesanoBa, K. H. Marematnueckuil ananus : ydeGHoe nocobue mia CIIO / K. H.
I'ypesinoBa, Y. A. AnekceeBa, B. B. BospmmnaoB. — 2-e u3ng. — Caparos, ExkarepunOypr :
[IpodobpazoBanue, Ypanbckuii ¢enepanbubiii yausepcurer, IbC «IPRbooks» (D0P),
2019

JuckperHas marematuka : yueOnoe nocoodue mis CIIO / U. I1. bononypuna, T. M.
OtpsiBankuna, O. C. ApamnoBa, T. A. Orypuoa. — Caparos : I[IpodoOpazoBanue, I5C
«IPRbooks» (30P), 2020

OcHoBBI MaTemMaTHueckoro aHanuza. HeornpeaeneHnsiii mHTErpai : yueOHOE mocodure
s CIIO / U. K. 3y6osa, O. B. Octpas, JI. M. Aauudeposa, E. H. Paccoxa. — Capatos :
[Tpodobpazosanue, I6C «IPRbooks» (90P), 2020

VY4yebHO-MeToIMUecKoe Mocobue mno aucuuruinHe MaremaTtnka. MartemaTHuecKkuit
ananu3. Yacte 1 [DnekTpoHHBIN pecypc]/ — DneKTpoH. TeKcToBble aaHHbie.— M. DBC
«IPRbooks» (O0P), 2016

Oununenko, O. B. Marematuka : yue6Hoe nocobue / O. B. ®ununenko. — MUHCK :
Pecnybnukanckuit MHCTUTYT npodeccuonanbHoro oopazosanus (PUIIO), 9BC «IPRbooks»
(30P), 2019

HleBanauna, O. . Hayana marematnyeckoro aHanusa : yuebHoe nocodue aist CI1O /
O. 4. lleanguna, E. B. Ctpenkosa ; nox penaknuein B. T. llleBanauna. — 2-¢ uszm. —
Caparos, ExarepunOypr : IlpodobOpazoBanue, Ypaiabckuil ¢enepanabHbIii yHUBEPCUTET,
OBC «IPRbooks» (30P), 2019

JlonoiHUTeILHAS JIUTEpPaTypa:

AxwmetranueBa B.P. Marematuka. Jluneitnas anrebpa [DaeKTpoHHBINH pecypc] :
yaebnoe mocobue / B.P. Axmerrammena, JI.P. TansyrnunoBa, M.U. lansyrouHoB. —
DnexTpoH. TekcToBbie nanHbie. — M. -OBC «IPRbooks» (30P), 2017

bapcykoga, JI. B. 'eometpus. [Ipaktukym : yaeOnoe noco6ue / JI. B. bapcykoBa. —
MuHck : PecyOnukaHckuil HHCTUTYT npodeccuoHanbHoro obpazosanus (PUIIO). -OBC
«IPRbooks» (90P), 2020

Bepementok, B. B. IlpakTukyM mo maremaTHKe : MOJArOTOBKA K TECTUPOBAHHUIO U
sx3amerny / B. B. Bepementok, B. B. Koxymko. — 3-e u3n. — Munck : Terpamur, 9bC
«IPRbooks» (30P), 2017

Bepementok, B. B. Tpenaxep mno wmaremaTuke [ TNOATOTOBKH K
[IEHTPATN30BaHHOMY TECTUPOBAHMIO U 3k3ameHy / B. B. Bepementok. — 3-e u3n. — MuHck
: Terpanut, ObC «IPRbooks» (30P), 2019

I'ycak, A. A. Marematuka : mocodue-pernierutop / A. A. I'ycak, I'. M. I'ycak, E. A.
bpuuunkoBa. — 2-¢ u3n. — Mumnck : Terpanut, DbC «IPRbooks» (D0P), 2018

KouerkoBa, . A. Marematuka. [IpakTukym [DneKkTpoHHBII pecypc| : yueOHOe



http://www.academia-moscow.ru/catalogue/4831/168250/
http://www.academia-moscow.ru/catalogue/4831/168250/
http://www.academia-moscow.ru/authors/detail/47051/
http://www.academia-moscow.ru/authors/detail/45128/

nocobue / 1. A. Kouerkosa, XK. U. Tumomko, C. JI. CenezeHb. — DIIEKTPOH. TEKCTOBBIE
nanubie. — MuHck. -OBC «IPRbooks (30P), 2018

Kypc no popmynam. @usuka, xumusi, marematuka / . — HoBocubupck : Cubupckoe
yHUBepcuTeTcKoe n3aarenbcrBo, Hopmaruka, 9bC «IPRbooks» (30OP), 2017

MyxamernunoBa, P. I'. Marematuka. [lonroroBka k ®enepajibHOMY HHTEPHET-
9K3aMeHy [DJeKTpoHHBIM pecypc] : ydeOHO-meTommueckoe mocoouwe mms CIIO / P. T.
MyxaMmeTauHOBa. — OJIEKTPOH. TeKCToBble naHHble. — CaparoB. -OBC «IPRbooks»
(30P), 2019

[[Tnapesa, I'. B. Marematuyeckas JIOTMKA : METOAMYECKUE YKA3aHUS 110 PEIICHUIO
3amau / I'. B. [llnapeBa. — Cumdeponosb : YHUBEPCUTET SKOHOMUKH U yrpaBiieHus, IbC
«IPRbooks» (O0P), 2019

s npenogaBareJiei

Metoauku ~ mpemnojaBaHuss MO 00meoOpa3oBaTeNbHBIM  (00sI3aTEIHHBIM)
muctumuHaMm («Pycckuil s3vik», «Jluteparypay, «HOCTpaHHBIHA s3bIK», «MartemaTukay,
«Ucropus» (mnu «Poccust B mupe»), «dusndeckas KyiabTypa», «OCHOBBI 0€30IaCHOCTH
KHU3HEICATENHOCTU», «ACTPOHOMHUSA») C YUETOM Mpo(ecCHOHAIBHON HANpaBICHHOCTH
porpamMM CpegHero MmpohecCHOHATLHOTO 00pa30BaHus, PeaTu3yeMbIX Ha 0a3e OCHOBHOTO
obmiero oOpazoBaHus, MpeAyCMaTpPUBAIOIINE WHTCHCUBHYIO 0011e00pa3oBaTebHYIO
MOJITOTOBKY OOYYaroIIMXCsl C BKIIOYCHHEM NPUKIAJHBIX MOIYJIEH, COOTBETCTBYIOIIUX
npodeccuoHanbHOM HAMpaBIEHHOCTH, B T.4. C YYETOM NPHUMEHEHHUS TEXHOJOTHUIl
JUCTAHIIMOHHOTO W 3JICKTPOHHOTO 00ydeHUs [DNeKTpOoHHBIA pecypc]. — Pexxum mocryma:
https://edu.gov.ru/ pa3zaen «baHk JOKYMEHTOBY

[Tucemo [lemapraMenTa rocyJapCTBEHHOH MOJUTHKH B cepe MOATOTOBKH paboUumx
kagpoB u JIIO MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PekomMeHIamu 1Mo opraHU3aliy MMOJyYeHHs CPeHero o0mero oopa3oBaHus B Mpeaeniax
OCBOEGHHS 00pa30BaTENIbHBIX MPOTrPaMM CpPEAHEro MpoecCHOHAIBLHOIO 00pa30BaHUS Ha
0aze OCHOBHOro oOmero oOpa3oBaHHs C ydeToM TpeOoBaHUIl  (enepanbHbIX
rOCYJapCTBEHHbIX 00pa30BaTeNbHBIX CTAHAAPTOB M IoOjlyyaeMoil mpodeccun HiaH
CHEIUATIFHOCTH CPeIHEro MPodeCcCHOHATHHOTO 00pa30BaHU)

[Tucemo Mmuno6pHayku Poccun ot 17.03.2015 Ne06-259 «O HampaBieHUH
N0pabOTaHHBIX PEKOMEHAALINN IO OpraHU3aluy MOJYyUYEHHs CPEAHET0 00111ero o0pa3oBaHus
B Ipefenax OCBOEHHMs O0Opa30BaTeNbHBIX MPOrpaMM CpPEAHEro IMpodhecCHOHAIBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOTrO oOmiero oOpa3oBaHHS C y4yeToM TpeOoBaHUI
(benepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOJIyyaeMoil mpodeccun
WJTU CHIEIUATBHOCTH CPEHETO MPOPECCHOHAIBHOTO 00pa30BaHUs»

[Tpuka3 Mwuno6pnayku Poccum ot 17.05.2012 Ne413 (pen. ot 11.12.2020) "O6
YTBEPKACHUH (DeepaabHOr0 TOCyIapCTBEHHOIO O0pa30BaTEIbHOTO CTaHIApTa CPEIHEro
obmiero oopaszoBanus" (3apeructpupoBano B Muntocte Poccun 07.06.2012 Ne24480)

Pacnopsixenne Munnpocsenienust Poccun ot 30.04.2021 NeP-98 «O6 yTBepxkneHun
Konnenuun  mpenojaBaHus  oOmieoOpa3oBaTeNbHbIX — JUCHMIUIMH € YYETOM
npodeccnoHaNbHOM  HANpaBIEHHOCTH  IPOrpaMM  CpeIHEero  MpogeccrnoHalIbHOTO
00pa3oBaHUsl, pea3yeMbIX Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs»

@®enepanbHblil 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauun»

HUHTEPHET-PECYPCBHI
Poccmiickass anekTpoHHas ImmKona [DnekTpoHHBI pecypc]. — Pexxum mocryma:
https://resh.edu.ru
OnexTpoHHas OubnuoreuHas cucrema «HammoHanpHas 3yeKTpoHHas OMOIMOTEeKa»
[DnexTponnsit pecypc]. — Pexxum goctyna: https:/H36.pd
OnekrponHass OubOnmoreuynas cucrema «IPRbooks» [Dnekrponnsiii pecypc]. —
Pexxum moctyma: http://www.iprbookshop.ru/


https://edu.gov.ru/
https://resh.edu.ru/
https://нэб.рф/
http://www.iprbookshop.ru/

KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUS YUEBHOM

JTUCHUATIIMHBI

N3yuenne  oOmeoOpa3oBaTelbHOW ~ y4eOHOM — AMCHUIUIMHBI  «MaTemaTukay
COIIPOBOKAAETCS MoABeIeHHEeM UTOroB | cemecTpa B popme nudepeHIMpoBaHHOTO 3a4eTa
B paMKaxX IIPOMEKYTOUHOM aTTEeCTallMd | 3aBEPIIACTCS SK3aMEHOM IO OKOHYaHHUH TIEPBOTO

Kypca.

PesynbTarhl 00yueHus

IToka3aTenan
OLICHKH pe3yJbTaTa

@DopMbI U METOAbI KOHTPOJISI U
OLIEHKH Pe3yJabTATOB 00YUeHusl

JIHYHOCTHBIE:

- c(hOpMUPOBAHHOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K
0o0y4eHMI0; TOTOBHOCTb U
CIIOCOOHOCTh ~ CTYZIEHTOB K
CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAallMM K OOY4YEHHUIO H
MO3HAHUIO;

NMposABJIAET YCTOWYMBBIN
MO3HABATENIbHBII ~ MHTEpEC K
W3YYCHUIO YI€OHOU TUCITUTLINHBI,
JAE€MOHCTPUPYET  OTBETCTBEHHOE
OTHOIICHHE K  BBIOJHCHUIO
yueOHBIX 3a7a4;

UCNOJIB3YeT 3HAHUS U YMCHHUS JIIs

BBIPAKCHUS COOCTBEHHOTO
MHEHMNS,

NMPOSIBJISIET CaMOCTOSTCIIBHOCTh U
aKTHUBHOCTD B IIOUCKE
HeoOXoauMor HMHGOPMAIUU IS
3¢ (HeKTHBHOTO BBIIIOJTHEHUS

yueOHBIX 3ajad.

— HaOJIOIEHUE U OLECHKA

BBITIOJTHEHUS IIPAKTUYECKUX
3aJaHuH,;

— TEKyIUn KOHTPOJIb:
YCTHBIA ~ ompoc B (opme
KOJIJIOKBUYMA,
MaTeMaTUYeCKUn JTUKTaHT,
TECTBI C OTKPBITBIMU OTBETAMH;

— BBIINOJIHEHHE
CaMOCTOSITENIbHOI padoThI;

— TPOMEXYTOYHas
arTecTauus B dopme

QG epeHIIMPOBAHHOTO 3a4eTa
(koHTpOIBHAS paboTa);

— uroroBeii 3kx3amed (EI'D
0a30BbIil YPOBEHbD)

- c(hopMUPOBAHHOCTH
MPEACTABICHUN O MaTeMaTHKe
KaK yHHUBEPCAIBHOM  SI3bIKE
HayKH, CPEICTBE
MOJICTTUPOBAHUS  SIBIICHUN H
MPOLIECCOB, MAESIX M METOAaxX
MaTEeMaTHUKH;

OpHeHTHpYeTcsl B UHPOpMAIUHU O

COBPEMEHHOM pa3BUTUH
MaTEeMaTHKU,
NMPOSBJISAET YMEHHE

MOJICIUPOBATh B XOJE PEIICHUS
3ajady;

AE€MOHCTPUPYET 3HAHUS
MaTEeMaTHYECKHUX MOHSTHIA,
3aKOHOB, TEOPETHUECKUX
MOJIOKEHUHN, MMEIOLUX 3HA4YEeHHE
TUTSt MMOHUMAaHUS CYIITHOCTH
peMeTa MaTeMaTHKH.

— HaOJIOJIEHME W  OIEHKA

BBIITOJIHCHUS MIPAaKTUYECKUX
3aJaHuH,
— TEKyIIun KOHTPOJIb:

YCTHBIH OMpPOC, IMHCHMEHHBIC
paboThI 10 TeMaM (pazzenam);

— BBIIIOJIHCHUEC
CaMOCTOSITENIbHOI paboThI;

— IPOMEXYTOYHAas
aTTecranus B dopme

QG GepeHIIMPOBAHHOTO 3a4eTa

- TNOHUMaHHE 3HAYMMOCTH
MaTeMaTHKHd JJIs  Hay4dHO-
TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTH
OTHOILIEHUS K MaTeMaTUKe Kak
K 4YacTh oOIleueI0BeuecKoi
KYJIBTYpHI 4epe3 3HAKOMCTBO C
nucTopueu pa3BHUTHS
MaTeMaTuKH, DBOJIIOLUHN
MaTeMaTHUYeCKUX UJICH;

omnpejaeasier BO3MOXXHbBIE MyTH
pelIeHUsT aKTYalbHBIX IpoOsieM
YeJIOBE€YEeCTBa, KOTOpPhIE MOTYT

OBIThH pELICHBI cpencTBamMu
MaTeMaTHYECKOU HAYKH;
AEMOHCTPHUPYET 3HAHUSA u

IIPEICTaBICHUS O COBPEMEHHOU
MaTeMaTUKe, IOHUMAaHWUE BIIUSHUS
MaTeMaTH4YeCKOl HAYKH Ha JIpyrue

HAyKH ;
ompejaeisier, AaHAJIM3UPYeT H
CPaBHUBaeT KOJIMYECTBECHHBIC
MOKa3aTelnu,  XapaKTepU3ylollne
MaTEeMaTHYECKHe OOBEKTHI, ux

MOJIO’KEHHUS B TPOCTPAHCTBE

— HAOJMIOJEHWE H  OLIEHKA

BBIIIOJIHEHUS MPAKTUYECKHUX
3aJaHnH,
— TEeKyLuH KOHTPOJIb:

YCTHBI  ONpPOC, MHCbMEHHBIE

paboThI 1o TeMaM (pazzienam);
— BBINIOJTHEHHE

CaMOCTOSITENIbHON PabOTHI;




HCIOJb3YyeT MNPaKTUYCCKUC
3HaHUA JJIA peiCHuA
CUTYallMOHHBIX 3aJ1a4

- pa3BHTHE  JIOTHYECKOTO
MBIIIJICHUA,
POCTPAaHCTBEHHOTO
BOOOpaykeHus,

J€MOHCTPHPYET yMEHHUS HaWTH
peILICHHE CTOSANIMX IIepea HUM
MaTeMaTHYECKUX 3aJad, YMCHHS
HaliTH BBIXOI u3 T000H

— TEeKyUIUHA KOHTPOJIb B
dbopme TecTUpOBaHUSA;

— OIlCHKa 3aJaHui
BBIITOJIHCHHBIX HA

aﬂropHTMquCKOﬁ KYJbTYPBbI, CIIO>KHUBIIIEHCS HpaKTquCKOﬁ IIPaKTUYECKOM 3aHATUH,
KPUTHUYHOCTH MBIIIJICHUS HA | CUTYallUu; ompenensieT | _ regymimii KOHTPOJIb:
YpOBHE, HEOOXOIUMOM JUIsl | aHATTU3UPYET u CPAaBHUBACT | yCTHBI ONMPOC, MHUCHMCHHBIC
Oyaymiel mpodeCCHOHaTBHON | KOJTUYECTBEHHBIC TOKA3aTeIN, | paGoTHl IO TeMaM (pasfciam);
ACATEIILHOCTH, AU | XapaKTCPHU3YIOIUC pelieHne CUTYallMOHHBIX 337a4;
MPOJOIDKEHUST 00pa30BaHUs U | MAaTEMaTHYECKUE OOBEKTHI, UX | _ pLIOHEHHE
caMo00pa3zoBaHus; MOJIO’KEHHUS B IPOCTPAHCTBE ; CAMOCTOSATENbHOI PaGoTHL;
yCTaHABJIMBAeT NPHUMHHO- | p1oovesyTouHas
CIICICTBCHHBIC CBA3H B M3Y4AEMOM | arrocrarips B bopme
Matepraje, nuQdepeHIIPOBAHHOIO 3a49€Ta
NpuMeHsieT MaTeMaTH4ecKue
3HaHWs B caM000pa30BaHUHU
- OBJIQJICHUE | yYaCTBYeT B TIpYNIOBBIX M | — HaOMIONEHUE M  OLEHKA

MaTeMaTHYECKUMHU 3HAHUSIMHU
U YMEHUSIMH, HEOOXOAUMBIMH
B TOBCEJHEBHON >KHU3HH, IS
OCBOCHHUSI CMEKHBIX
€CTeCTBEHHO -  Hay4YHBIX
JUCUUIUIMH W JUCLUIUINH
npodeccuoHalbHOTO  IIUKJIA,
IUI TIOJTydeHHUs: oOpa30BaHUs
B 00nacTax, He TpeOyIolIuX
yrIIyOJIeHHON

KOJIJICKTHBHBIX (hopMax pabOThI;
HCIO0JIB3yeT 3¢ peKTUBHBIC
Croco0bI KOMMYHHMKaIUU B
peuieHun yuyeOHbIX 3a/1ad;
NposIBJIsSIET CTpeMIICHHE K
COTPYIHHYECTBY CO CBEPCTHHKAMHU
U B3pOCJIBIMH B 00pa30BaTeNbHOM,
OOIIeCTBEHHO TMOJE3HOH, y4eOHO-
HCCIIEIOBATEIILCKOW, TBOPYECKOM
U IPYTUX BUJAX ACATEIBHOCTH;

KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOILEHUU U
COTPYAHUYECTBE;

— OIICHKA BBITIOJIHCHHS
MPAKTUYECKUX 3aJIaHHI];

— TEKyIul KOHTPOJIb:
YCTHBIM  OMpOC, THUCHMEHHBIE
paboThI 1o TeMaM (pazzenam);
— BBITIOJTHEHUE
CaMOCTOSITENIbHOI paboThI;

MaTeMaTHYeCKOH MOJArOTOBKY; | cO0II0AaeT HPaBCTBEHHO-

TUYECKUE HOPMBI

B3aUMOJICUCTBHUA
- yMEHHE SCHO, TOYHO, | MCIOJIb3YeT 3HaHWs U YMEHHUA JUIs | — HAOMIOAEHUE U OLEHKa
IPaMOTHO  HW3JIaraTh  CBOU | BBIPAKEHUS COOCTBEHHOTO | BBLITOJHEHUS MIPAKTUYECKHUX
MBICIIN B yCTHOI>'I )51 MHEHUS, 33}131.11/11}'1;
MUCHMEHHOI PEdH, MOHUMATE | NeMOHCTPHPYET KYIHTYPY YCTHOM | — Texymmit KOHTPOJIB:
CMBICJI TTIOCTABJICHHOHN 3aJauH, | y4 MHCEMEHHOIM PeuH, | yeTHBIH OMpOC, MHCHMEHHBIE
BBRICTPANBATL  APTYMCHTALNIO, | 11napuIbHOCTE BBITIOJIHEHHUS | pabOTHI IO TeMaM (pa3aenam);

NPUBOAUTH  ApryMEHTBl U
KOHTpPapryMeHTHI;

y‘-IC6HLIX 3ajJa4d,

— BBITNIOJIHEHHE
CaMOCTOSITENIbHOI paboThI;

HCIMOJb3YyeT MaTEMaTHYCCKHUEC MPOMEXKYTOYHAsA aTTECTAlUA B
3HAHUA JJIs1  BBIPAXKCHHUA H q)opMe )II/I(I)(bepeHHI/IpOBaHHOFO
000CHOBaHHUS COOCTBEHHOTO | 33yera
MHCHUSI,

- TOTOBHOCTB ¥ CIIOCOOHOCTE K HCIMOJb3YyeT MaTEMaTHYCCKHUEC — Ha6JIIO,Z[eHI/IC u OIICHKa

o0pa3oBaHHIO, B TOM YHCJE
caMo00pa3oBaHUIO, Ha
NPOTSHKEHUM  BCEM  JKHU3HH;
CO3HATENBHOE OTHOIICHUE K
HETMPEePHIBHOMY 00pa30BaHUIO
Kak  YCJIOBHIO  YCIEIIHOMN
npodeccnoHaTbHOM u

3HAHUS W TPEICTABICHUS  JUIS
JnanpHeimero  oOpa3oBaHUs U
caMmoo0pa3oBaHus;

JA€MOHCTPUPYET  CO3HATEIbHOE
OTHOIIEHHE K  HENpPEpHIBHOMY
00pa3oBaHWI0  KaK  YCJIOBHIO
YCIELHOU npodeccuoHaIbHON

BBIIIOJIHEHUS MPAKTUYECKHUX
3aJaHnH,
— TEeKyluH KOHTPOJIb:

YCTHBI  ONpPOC, THCbMEHHBIE

paboThI IO TeMaM (pa3zernam);
— BBINIOJTHEHHE

CaMOCTOSITENIbHON PabOTHI;




OGIHGCTBGHHOﬁ ACATCIBHOCTH, | ACATCIBbHOCTH. — HOPOMEKYTOYHAA
aTTecTanus B dopme
nudGepeHIMPOBAaHHOTO 3a4eTa

- TOTOBHOCTb ¥ CLIOCOOHOCTH K | J€MOHCTPUPYET TOTOBHOCTh U | — HAOMIOJEHHE W  OIEHKa

CaMOCTOSATEIILHONH TBOPYECKOH | CITOCOOHOCTH OCYIIECTBIISATH IMOUCK | BHIOJHEHUS MIPAKTUIECKHUX

u OTBETCTBCHHOH | U 00OCHOBBIBATh BBIOOD | 3a1aHUIA;

JeSATeIIbHOCTH; PasiMYHBIX  CHOCOOOB  PELICHHS | — TeKyIIHil KOHTPOJIb:

y‘I€6HBIX 3aaa4 ¢ TOUKHU 3pCHHUA UX YCTHBIﬁ OIIPOC, ITHUCBMEHHBIE
s} dexTBHOCTH 1 | paGoTsl O TeMaM (pa3zenam);
1[EJIECO00Pa3HOCTH; —  BBINOJHEHHE

HCIOIb3YeT MAaTEMATHYCCKUC | camoCTOATEILHON PabOTHI.
3HAHUS JUISt perieHus

CUTYaITMOHHBIX 33]1a4;

BbIJIBUTaeT HECTaH/IapPTHHIC

CrocoObl  pemeHus  y4eOHbIX

3a/1a4;

MIPOSIBIISET WHUIUATUBY u

TBOpPUECKUH MOJAX0A B Y4eOHOM
JIESITEIIBHOCTH.

- TOTOBHOCTH K KOJIJICKTUBHOM

paboTe, COTPYAHUYECTBY CO
CBCpCTHI/IKaMI/I B
00pa3oBaTeabHOM,

00I1IECTBEHHO ITOJIE3HOM,

y4eOHO-HCCIIeI0BaTENIbCKO,
MIPOEKTHOM M JPYrMX BHJIAX
JEeATEIbHOCTH;

JIEMOHCTPHUPYET TOTOBHOCTh K
KOJUIEKTUBHO pabore,
COTPYAHUYECTBY co
CBEPCTHUKAMU; MpOsIBJIsIeT
AKTUBHOCTH B y4eOHO-

HCCIIEN0BATENBCKON, TTPOCKTHOU U
JIPYTUX BUAAX IESITEIbHOCTH.

— HaOIIoOJicHWE H  OIICHKA
BBIIIOJTHCHUS MPaKTUYECKUX
3aJIaHUMH,

— TEKyIun KOHTPOJIb:
YCTHBIM  ONpPOC, NHUCHbMEHHbIE

paboThI 110 TeMaM (pazzenam);
— BBINIOJTHEHHE
CaMOCTOSITEJIbHOM pabOTHI.

- OTHOIIICHUE K | A€MOHCTPHpPYET TOTOBHOCTb K | — HaOIIOJEHHME M  OLEHKa
npodeccnoHanbHOM npodeccuoHaNbHOM BBITIOJTHCHHS MPAKTUYECKUX
NEeSATeTbHOCTH KakK | IeATeTbHOCTH, KaK BO3MOXHOCTH | 3a/laHMA;
BO3MOXKHOCTH ~ y4YacTHsi B | y4acTHsi B PEIICHWH JIMYHBIX M | — TeKyIuil KOHTPOJIb:
pereHnu JUYHBIX, | OOIIECTBEHHBIX MPOOIIEM. YCTHBIA  OIPOC, IHCHMEHHBIE
OOLIECTBEHHBIX, paboThI IO TeMaM (paszenam);
rocyaapCTBCHHBIX, — BBIIIOJIHEHUE
OOIIICHAIIOHAEHBIX CaMOCTOSITEIBHOI PaGOTHL
npo0em;
MeTal’lpe)]MeTHble:
- yMeeT CaMOCTOSTENTbHO MOOBIBaTh | — HAOMIOJEHHE U OlEHKa
HOBBIC 3HAHUS, HAXOJIUTHh OTBETHI | BBHINOJHECHUS MPAKTUICCKUX
Ha BOIPOCHI, UCTIONB3YS YYEOHUK | 3aaHHM;
u Apyruc HNCTOYHHUKH — BBIOJHEHUE
MH(pOpPMAIIUH. CaMOCTOSITENILHOM pabOTHI.
- YMEHHME CaMOCTOSTEIbHO | 0OTOMpaeT u UCIOJIB3YCT | — HaOJIIOJeHHe MW OlCHKa
ONPEACIISThH 1enu | HeoOXOoauMYyI0 HH(GOPMAINIO IS | BBITOJHEHUS MPAKTUIECKUX
NEeSITeNbHOCTH M COCTAaBIATH | 9(PPEKTUBHOTO pelIeHus] YUeOHBIX | 3a/1aHuUi;
IIaHBI JEITEIIbHOCTH; | 3a/1a4,; — TeKyluin KOHTPOJIb:
CaMOCTOSTENIbHO OUEHUBAET WM WHTEPNPETUPYET | yCTHBIA ONpOC, HHUCEMEHHBIE
OCYHIECTBIIATD, uHpopMaIroo, TMOIy4aeMyr H3 paboThI TT0 TeMaM (pazzenam);
KOHTPOJIUPOBATh ¥ | MAaTEeMaTHYECKUX UCTOUYHHUKOB; —  BBIMOJHEHHE
KOPPEKTUPOBATH CaMOCTOSITEIbHON PabOTHI.

ACATCIIbHOCTD,




- YMEHHME MCMOJIb30BaTh
BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKEHHUSI  IOCTaBJICHHBIX
Hesel M peanu3aluy IJIaHOB
NesTeNbHOCTH; BbIOMpPATh
yCIEUIHblE  CTpaTerMu B
Pa3IMYHbIX CUTYaLUAX;

000CHOBBIBaeT BHIOOp crocoba
perieHus: yueOHOM 3a1a4m;
JAE€MOHCTPUPYET aJeKBAaTHOCTh M
CaMOCTOSITEILHOCTh B TPUHSATHH
pelIeHusT C y4eTOM COOJIOICHWUS
IPOXIAHCKMX ¥  HPAaBCTBEHHBIX
HOPM;

o000mIaeT, JejJaeT BbIBOAbI Ha
OCHOBE MaTEMATUYECKUX 3HAHUUN U
(aKTOB COBPEMECHHOW HAYKH.

— HAOJMIONEHWE U  OLIEHKA
BBIIOJITHEHUS MPAKTUYECKHUX
3aJaHuH,

— TEKyIlUn KOHTPOJIb:
YCTHBIH OMpPOC, TMHCHMEHHBIC

paboThI IO TeMaM (pas3zernam);

— BBbIIIOJIHCHHUEC
CaMOCTOSITENIbHOIN padoThI;

— TIPOMEXYTOUHas
aTTecTanus B dopme

nrdGepeHIMPOBAaHHOTO 3a4eTa

- yMEHUue MPOIYKTHUBHO
oOmarecs u
B3aNMMO/IEHCTBOBATH B
npoiecce COBMECTHOM
JIESITENILHOCTH, YYUTHIBATH

MO3UIIMU JPYIMX yYaCTHUKOB
NEeSATENLHOCTH,  3(PPEKTUBHO
paspeniatbh KOH(IUKTHL;

00bsICHSIET
3HaYUMOCTh
3HAHUM;
packpbiBaer
OCHOBHBIX MaTeMaTU4eCKUX
MMOHSTHM C HCIIOJIb30BAaHUEM
CIIEHUAJILHON TEPMHUHOJIOTHH;
AEMOHCTPHUPYET yMEHUe
MPOAYKTUBHOTO OOIIICHHS u
B3aMMOJICUCTBUSI B Ipolecce
COBMECTHOH CATCILHOCTH

CYLIHOCTb "
MaTEeMaTHYECKUX

COACPIKAHUC

— HaONIOJEHHE M  OLIEHKa
BBIIIOJTHCHUS MPaKTUYECKUX
3aJIaHUMH,

— TEKyIUn KOHTPOJIb:
YCTHBIM  OMpOC, THUCHMEHHBIC

paboThI O TeMaM (pa3zernam);

— BBIIIOJIHCHHUEC
CaMOCTOSITENIbHOI padoThI;

— TIPOMEXYTOYHas
arTecTauus B dopme

¢ depeHITMPOBAHHOTO 3a4eTa

- BJIAJICHUE  HaBBIKAMU
[103HABATENIHLHOM, yueOHO-
HUCCIIEN0BATEIBCKOM 5
MIPOEKTHOMN JeSITEILHOCTH,
HaBBIKAMU paspelieHus
po0em;

- CHOCOOHOCTD "u
TOTOBHOCTH K
CaMOCTOSITETLHOMY  TIOUCKY
METOI0B peleHus
MPAKTUYECKUX 3ajad,
HpI/IMeHeHI/IIO paSJ'H/ILIHBIX

METOJ0B ITIO3HAHU.

BJajJeeT nprueMaMu
1eJenoiaraHusi, onpeaeiseT MyTu
JOCTHKEHUS yueOHO-
HCCIIEIOBATEIIbCKOM M TPOEKTHOU
JeATEIbHOCTH

ompeaeJser s¢dekTuBHBIE
crocoObl pa3perieHus npooiem;
OCYHIECTBJSIET CAMOCTOSITEIbHBIN
MTOUCK METO/IOB peeHus
MPAKTUYCCKUX 3aaa4

NMPUMEHsAET Ha MPaKTUKE MPUEMBI
peIICHUSA MaTEMATHYCCKUX 3a1a4

- TOTOBHOCTB M CITOCOOHOCTH K

J€MOHCTPUPYET TOTOBHOCTb U | — HaONIOJCHHWE W  OICHKA
CaMOCTOSITEIILHOU CIIOCOOHOCTh K CaMOCTOSATEIBHOM | BBIMOJHEHUS MPAKTUYECKUX
UH(pOPMALMOHHO- MH(POPMALMOHHO-TI03HABATENBHOHN | 3a/1aHU;
[I03HABATENIBHOM JEATEIbHOCTH; — TeKyIuii KOHTPOJIb:
JCATCIIbHOCTH, BKJIIOYas | yMe€€T OPHUCHTHUPOBATLCA B yCTHBIP'I OIIpOC, IHUCHBMEHHEIE
YMEHUE OpHEHTUPOBATbCS B | PA3IMYHBIX MCTOYHUKAX | paGoOThI O TeMaM (pa3zenam);
pas3INYHbIX UCTOYHUKAX | UH(OpMAIHH, KPUTUYECKH | _ BRIONTHEHHE
uHpOpMAaIHH, KPUTHYECKHU | OLCHUBATE M HMHTEPIPETUPOBATH | caMOCTOATENBHOI PabOTHI;
OLICHUBATH U | MHpOpMaIuo — [POMEXYTOYHAs
HMHTCPUPETHPOBATD arTecTanus B dopme
MH(OPMALIHIO; JuddepeHIpOBaHHOTO 3a4eTa
- BIaJCHHE  A3BIKOBBIMH | yMeeT SCHO, JIOTMYHO W TOYHO | — HaONIOAEHHE M TEKyLIMH
CPEACTBAMHU: yMEHHUE SCHO, | U3JIaraTh CBOIO TOYKY 3PEHHUS KOHTPOJIb: YCTHBIH OMpoc;
JOTMYHO ¥ TOYHO W3JIaraTh | HCMOJb3yeT aJleKBaTHbIE
CBOIO TOUKY 3peHHs, | A3BIKOBBIE CPEICTBA
UCIIONb30BaTh aJIcKBaTHBIC

SA3BIKOBBIC CPCACTBA




- BIAJCHUE  HAaBBIKAMH | CAMOCTOSITEIbHO BbIIEAsIET | — HAOMIOJEHHWE W  OIeHKa
TIO3HABATENbHON  PeIIEKCHU | HAaBBIKAMU IIO3HABATENILHON | BBIIOJIHEHUS IIPaKTUYECKHUX
KaK OCO3HaHHs COBEPIIACMBIX | pedekcun; 3a/IaHHI;
AJEUCTBHU U MBICIUTCIBHBIX CTPOUT paccyxaeHus, _ TGKYH.[I/II\/‘I KOHTPOJIb:
IPOLCCCOB, MX PE3YABbTATOB M | npocTeiiiine yMO3aKIIOUEHHS; YCTHBIA  OIPOC, IMCHMEHHBIE
e T S| T SrINSITIDOSIAS | iors 10w et
II03HABATEJIbHbIX 321;[aq u BHIBOABE — BPITIOJHCHAC
onmpeaejsier  IrpaHulbl  CBOCIO | camocTOATENbHOM PaOOTHI;
CPEICTB JJIsl UX JOCTHUKEHHUSI. )
3HAHUA U HE3HAHUS; — IPOMEKYTOUHAS
¢opmy/IMpyeT  I03HABATEIBHBIC | grrecTarus B dopme
3ajiau. T HEepEeHITMPOBAHHOTO 3a4eTa
- OCJICYCTPEMIICHHOCTD B | J€EMOHCTPUPYET — HaOnrozleHUe ¥ OLEHKA
ITOMCKax u IIPUHATHH | [1eJIEYCTPEMIIEHHOCTh B MTOMCKAX U | BBITOJIHEHUS IIPaKTUYECKUX
pelieHui, cO0OPasUTENbHOCTD | IPUHATHN PEIICHHMI; 3a/IaHHI
M MHTYHIUA,  Pa3sBUTOCTb | gposiBjisieT COOOPA3sUTENbHOCTh U | — TeKyIIUi KOHTPOJIb:
HPOCTPaHCTBeIEHHX HHTYULIHIO; YCTHBIA ONpPOC, MUCHMEHHBIE
MpEeACTaBICHUH, CIIOCOOHOCTH

BOCIPUHUMATh
FapMOHHIO MUPA.

Kpacoty ©

OIleHUBAET KPacoTy M TapMOHHIO
OKPYXKAaIOIIero MUpa

paboThI IO TeMaM (pazjiesam);
— BBINIOJTHEHHE
CaMOCTOSITENIbHOI paboThI;

IIpeameTHbIE:

- Cq)OpMHpOBaHHOCTB 3HA€T M MOHUMAET CMBICII HAYKH — Ha6J’IIOI[eHI/Ie u OLICHKAa
HpC[ICTaBJICHI/Iﬁ O MaTE€MAaTHUKE | MaTEMaTuKa, KaK 4aCTu MHpOBOfI BBIIIOJIHCHU A IMPAKTUYCCKUX
KaK 4aCTU MUPOBOW KYJBTYpPHI | KYJIbTYpBI; 3a1aHUM;

U O MCECTC MAaTCMAaTUKHU B | YMEET OIINChIBATH Ha — TGKYIJ_[I/Iﬁ KOHTPOJIb:
COBPCMCHHOU NHUBUWIHN3allUA, O | MATCMATHYCCKOM S3BIKEC SBJICHUSA YCTHLIP’I OIIpOC, MNHCbMEHHBIC

crocobax OITMCaHUus Ha | p€aJiIbHOT'O MUpPa; pa60T1,1 10 TEMaM (pagz[enaM);

MaTEMaTHYEeCKOM A3BIKE | MCIOJIB3YeT B IPAKTUYECKOW | _ ppimoiHEHUE

SIBJIECHUM pEAIbHOTO MHUPA; AEATEIPHOCTH 3HAHMA W YMEHHS, | camMOCTOSATENLHOM PaboTHI;
HE0o0XO0IMMBbIE JUIA - PEWIEHUS | _ ppomexyTodHAs
PA3JIMYHBIX NPAKTHICCKUX 3a1a4 aTTecTalus B (I)OpMe

JudepeHIpoBaHHOTO 3aueTa

- C(i)OpMI/IpOBaHHOCTB BJajaeer OCHOBHBIMH — Ha6J’II-OI[eHI/IC n OIICHKA

HpeIICTaBJ'IeHI/Iﬁ O | MATEMAaTUYCCKUMU TIOHATUAMU, | BBIIIOJIHEHUSA IMPaKTUICCKUX

MaAaTEMATHYCCKHUX INOHATHUAX | CBOUCTBaAMU MAaTEMATHYCCKHUX 3a}1aHI/II71;

KaK (6] Ba)KHEUIIINIX 06”I)GKTOB, 3aKOHaMU — TeKyIJ.II/Iﬁ KOHTpPOJIb:

MaAaTEMATHYCCKHUX MOACIAX, | MATCMATHUYCCKHUX OoIepanmu, C YCTHLIﬁ OIIpOC, MHUCBMCHHBIC

MTO3BOJISIFOIIMX OIHKCHIBATh U
M3y4yaTb pa3HbIE IIPOLIECCHl U
SIBJIICHMS; ITIOHUMaHNe
BO3MOKHOCTHU
AKCHOMAaTHYECKOTO
IIOCTPOEHUsT MaTEMaTUYECKUX
TEOPHIL;

ITOMOIIBIO KOTOPBIX OIMUCBHIBAET U
U3y4aeT pa3jIu4HbIe INPOLECCHl U
SIBJICHHUS;

3HAaeT U NMOHMUMAET BO3MOXHOCTH
AKCHOMAaTHYECKOTO0  IMOCTPOEHUS
MaTeMaTU4YECKUX TEOPHA;
HCIOJb3YeT B  IPAKTHYECKOU
JEATEIbHOCTH 3HAHUS U YMEHUs
JUIS. OPUEHTALlMM Ha MECTHOCTH M
pelIeHUsl JKU3HEHHBIX 3a1ad |
CUTYalHi

paboThI 1o TeMaM (pazzienam);

— BBIINOJIHEHHE
CaMOCTOSATENILHOM padoThI;

— TIPOMEXYTOYHAs
arrecTanus B dopme

nuddepeHIIMpOBaHHOTO 3a4eTa

- BJIaJICHUE METOIaMH
JI0Ka3aTeIbCTB U aJITOPUTMOB
peH_IeHI/ISI; yMeHI/Ie nux
MIPUMECHSITD, MIPOBOJIUTH
JI0Ka3aTelIbHbIC PACCYKIACHUS
B XOJI¢ pEIICHHS 3a/1a4;

3HAeT M TOHHMMAET TPUEMBI H
METOJIbl PpEUICHUs] YpaBHEHUU H
HEPABEHCTB, METOJIbI U AJITOPUTMBI
JI0Ka3aTenbCcTBa 3aKOHOB
MaTEMAaTHKH, OCHOBHBIX TEOPEM
Kypca reOMeTpHH;

— HaOIIOJeHHE H  OIIEHKA
BBITIOJIHEHUS MPAKTUYECKHUX
3aJaHuH,

— TEeKyluH KOHTPOJIb:
YCTHBIA OIPOC, MUCHBMEHHBIE

paboTHI IO TeMaM (paszernam);




aHaAJIM3NpyeT UH(pOpMAILHIO,
HEOOXOAUMYIO Ul TNPOBEICHMS
JIOKa3aTeIIbHBIX PACCYKICHUU B
XOJIe peUICHMs 3a/1a4;

HCIOJIb3yeT B IPAaKTUUYECKOHN
JEATCIIBHOCTY 3HAaHUS U YMEHHUS
JUIs  ONpEeACIIEHUsl PacCTOSHUM,
BEIMYMH YIJIOB, HauOOJBIIUX MU

HAUMEHBIINX 3HAYEHUI
BEJINYMHBI, a TaKXKe
MPUOJIKEHHBIX 3HAYEHUI

BCJIMYMHBI U MHOI'O€ JPYroe.

— BBINIOJTHEHHE
CaMOCTOSITENIbHON PabOTHI;

BJIAJICHUE CTaHJapTHBIMU
IIpYUEeMaMHu peleHus
palOHAIBHBIX U
UPPALMOHAIIBHBIX,
II0KA3aTENbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKHUX
YPABHEHUN M HEPABEHCTB, MX
CHUCTEM,; UCII0JIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM, B TOM YHUCIIE JUIS

3HA€T MU TIIOHHMAET HpI/IéMBI u

METOJbl  PELICHUS  Pa3IUYHBIX
YpaBHEHUH H HEPABEHCTB, MX
CUCTEM;

HCIO0/Ib3YyeT TOTOBBIE

KOMITBIOTEPHBIE TPOrPAMMBI  JJIs1
MOMCKa  IMYTH  pPEIICHUuS  H
WJUTFOCTpALuU peuieHus
YpaBHEHUH U HEPABEHCTB

— HaOIIoJeHHe H  OIEHKAa
BBITTOJITHCHUS MPaKTUYECKUX
3aJaHny,

— TEKyLul KOHTPOJIb:
YCTHBIM OINPOC, TUCbMEHHbIE

paboThI 110 TeMaM (pazzienam);
— BBITNIOJIHEHHE
CaMOCTOATENILHON paboThI;
— IIPOMEXKYTOYHAsA

IIOMCKAa IIyTH PpELICHUS U arrecraius B hopme

HWIUIFOCTPpAalun pPCIICHUA I[I/I(I)q)epeHI_[I/IpOBaHHOFO 3a4cTa

YpaBHCHHUH N HCPABCHCTB,

- copmupoBanHocTh | Umeer npeaAcTaBIeHUs 00 | — mabmogeHue ©  OIEHKA

MIPE/ICTaBICHU 00 OCHOBHBIX | OCHOBHBIX MOHSTHUSIX, HIESIX U | BHIIOJIHEHUS MPAKTUYECKUX

INOHATHUAX, HACAX KW MCTOAAaX | METOOaX MaTEMATHYCCKOI'O 3a}1aHI/II71;

MATEMAaTHYCCKOI'O aHaJIn3a, aHaJIn3a, - TeKyIJ.II/Iﬁ KOHTPOJIb:
O0BSICHSIET OCHOBHbBIC CBOWCTBA | yCTHBIM ONPOC, HHMCEMEHHBIE

(GYHKIIMM, HCHOJIb3YsI HEKOTOphIE

paboThI 10 TeMaM (pazjienam);

UJed MaTeMaTH4YeCKOro AaHaliu3a | — BEImoJHEHHe
(FCOMGTPH%VCKHVI CMBICI | caMOCTOSTENbHOM paboTHI;
MPOM3BOJHOM, ~ HATMYME TOYCK | _ ppomexyTodHas
9KCTpEMyMa bynKimn, | grrecranms B dopme
MOHOTOHHOCTE (DYHKIIHH); auddepeHIMpOBaHHOTO 3a4eTa
aHaJIU3UpyeT uH(pOopMaIuIo,
HEOOXOUMYIO JUIsl UCCIIEI0BaHMS
byHKINA
- BJAJEHHE  OCHOBHBIMH | HOHMMAET  pa3Iuyhe  MEXAY | — HaONoJeHHe U OLEHKa
MOHATUSIMH O IUIOCKMX U | TUIOCKIMH U TIPOCTPAHCTBEHHBIMH | BBITIOJIHEHUS HPaKTHYECKHUX
MIPOCTPAHCTBEHHBIX dburypamu, 3HaeT WX OCHOBHBIC | 3aJaHHNA]
reOMEeTPHUECKUX (UTypax, MX | CBOWCTBA, — TeKyIMi KOHTPOJIb:
OCHOBHBIX CBOWCTBAx; | yMeeT Paclio3HABATh HA YEPTEXKAX | yCTHBIA OMPOC, MHCHMEHHBIE
C(OPMHPOBAHHOCTh ~ yMEHUS | U B pearbHOM MHUPE | pabGoTHI O TeMaM (pa3zenam);
pacrio3HaBaThb Ha 4YepTeXkax, | TeOMETpUUYECKHe burypsr; BBIMOJIHEHHUE
MOJIENIIX ¥ B PEalbHOM MHpE | HCMOJIb3yeT W3yUeHHBIE CBOMCTBA CaMOCTOSITENBHOM PabOTHI;
reoMeTpHUecKue (burypsl; | reOMETPUYECKUX uryp M| — [mpoMexyTOuHas
MIPUMEHEHHE W3YYEHHBIX | pa3n4yHble  (OPMYITBI JUIA | arrectanus B Gopme
CBOICTB FCOMETPUYCCKHX | PELICHUs TCOMCTPHYCCKUX 334 U | rihhepeHIMpPOBAHHOTO 3a4eTa
buryp wum  dopmyn s | 3aaa4 c MPaAKTUYECKUM
peLeHHs TE€OMETPUUECKUX | COJIEPIKAHHUEM,
3azaq U 3a1a4y c

MPAKTUICCKUM COACPKAHHUCM;




- c(hOpMHUPOBAHHOCTH
MPEJCTAaBICHUA O Tpoleccax

U SBICHUSX, MMEIOIINX
BEPOATHOCTHBIA XapakTep, O
CTATUCTUYECKUX

3aKOHOMEPHOCTSX B PEabHOM
MHUpE, 00 OCHOBHBIX TOHSATHIX
3JI€MEHTapHOU TEOPUH
BEpPOSITHOCTEM; yMEHUHI
HaxOJIUTh u OLICHUBATh
BEPOATHOCTH HACTYIJICHUS
COOBITUH B MPOCTEHIINX
MPAaKTUYECKUX CHUTYyalUsIX U
OCHOBHBIE  XAapPaKTEPUCTUKHU
CIIyYaiiHBIX BEJIMYMH;

HNmeer NnpeAcTaBIeHue 0
Ipoueccax U sBJICHUAX, UMEIOIUX
BEPOSITHOCTHBIA ~ Xapakrep, O
CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B  PEAJIBHOM
MUDE;

3HaeT U HCIIO0JIb3YyeT
KJIACCUYECKYIO bopmyny
BEPOSTHOCTH COOBITHS, TEOPEMBI O
CyMMe u IIPOU3BEICHNUN
BEPOSITHOCTEH;

yMeeT  HaxXOJIUTh  YHUCICHHBIE
XapaKTEPUCTUKU CTATUCTUYECKOTO
psAna, HCIOIb30BaTh Tpaduku u
TaOIUIBI, qTo IIOMOTaeT
OPHUEHTHPOBATHCS B MPAKTHYCCKOM
JESITELHOCTH

— HAOJMIONEHWE U  OLIEHKA

BBITIOJIHCHUS MPAKTUYECKHUX
3aJaHuH,
— TEKyIun KOHTPOJb:

YCTHBI  ONpPOC, THCbMEHHBIE
paboThI IO TeMaM (pas3zernam);
— BBITIOJIHCHHE
CaMOCTOSITENIbHOIN padoThI;
— TPOMEXYTOUYHAsI
arrecTauus B popme 3auera

- BJIa/ICHUE HABbIKAMU
UCII0JIb30BAaHUS TOTOBBIX
KOMIIBIOTEPHBIX [IPOrpamMm
IIpU pELICHUH 3a/1au.

JAe€MOHCTPUPYET HAaBBIKU
HCIIOJIH30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX MPOTpamMM  Mpu
pelIeHu  3a1a4

— HaOIIoJeHHe H  OIEHKAa
BBITTOJITHCHUS MPaKTUYECKUX
3aJaHny,

— BBINIOJIHEHHE
CaMOCTOSITEJIbBHOW pabOTHI.

Kpurtepun oueHku pe3yjbTaToB 00y4eHUs!

Kpumepuu oyenku npu ycmmnom onpoce.

— Otmerka 5 (OTVIMYHO) CTaBUTCA 3a MOJIHBIM OTBET Ha MOCTABJIEHHBIN BOIPOC C

BKJIIOYEHHEM B COJepXKaHME OTBETa pacckasza (JEeKIUH) MpernojaBareis, MaTepuaioB
y4€OHUKOB U JIONOJHUTENBHON JTUTEpaTyphl O€3 HAaBOSAILIUX BOIIPOCOB.

— Otmerka 4 (XOpOIIO) CTaBUTCA 3a IMOJHBII OTBET Ha MOCTaBJICHHBIA BONPOC B

o0beMe pacckaza (JeKIMM) TMpenojaBareiss WIM THOJHBI OTBET C BKIIOUYEHHEM B

coJiep’kaHue Marepuana ydeOHUKa,

BOIPOCAaMU MPENoAaBaTesl.
— Otmerka 3 (yI0BJIETBOPUTEIBHO) CTABUTCS 32 OTBET, B KOTOPOM 03BY4EHO OoJiee
II0JIOBHHBI Tpe6yeM0r0 mMarcpurajia, C MOJOXUTCIbHBIM OTBCTOM Ha YaCTb HABOJAIINX

BOIIPOCOB.

JOTIOJTHUTENBHOM  JIUTEPATYPBl C  HABOJIAIIMMH

— Otmerka 2 (HEyIOBJIETBOPUTENBHO) CTaBUTCS 3a OTBET, B KOTOPOM O3BYYEHO
MeHee MOJIOBUHBI TpeOyemMoro marepuaia, ¢ OTpUUATEIbHBIMH OTBETaMU Ha HaBOJSIIUE

BOIIPOCBI HEC O3BYUYCHO TIJIaBHOC B COACPIKAHHUU BOIIPOCA,

O00BSICHEHUS MPUYUH 00Yy4aIOIIUKCs 0TKa3aics OT OTBETA.
Kpumepuu ouyenku npu mecmoeom Kkonmpore.
— Otmetka 5 (oTnuHO) cTaBuTCs 3a 95% u Oosiee MpaBUIIbHBIX OTBETOB.
— Ortmertka 4 (xopomo) craButcs ot 80% 10 94% npaBUIBLHBIX OTBETOB.
— Ormerka 3 (ymomieTBopHTeNnbHO) cTaBuTcsa OT 60% m0 79% mpaBUIBHBIX

OTBECTOB.

06e3 mpeaBapUTENLHOTO

— OtMmerka 2 (HEYAOBJETBOPUTENBHO) CTaBUTCA MpH Haauuuum MmeHee 60%
MIPaBWJIbHBIX OTBETOB MJIM MPHU OTKa3e 00y4arolerocs MpouTH TECTOBBIM KOHTPOJIb.
VY poBeHb YCBOEHHSI IPOrPAaMMHOT'0 MaTepraia OLlEHUBACTCA CIEAYIOUIMM 00pa3oM:
I yposens: 0,95 u gviuie — viuie ONMUMATILHOSO

1l yposenv: 0,71 —0,94
111 yposenwv: 0,6 — 0,70

— ONMUMAAbHBIU
— donycmumblii

1V yposenw: 0,59 u nudxxce — kpumuueckuu




Kpumepuu  oyenku npu  nposedenuu  oudgepenyuposannozo  3auema
(npomescymounan ammecmayus, KOHMPOAbHAA padboma)

- Onenka «5» BBICTABISIETCS O0YYalOMIEMYCs, €CIM OH TJyOOKO M IMPOYHO
YCBOWJI MTPOrPAaMMHBII MaTepual, WCUYEPIbIBAIOIIE, TOCIEJ0BATEIBHO, YETKO U JIOTUYECKH
CTPOWHO €ro M3jaraeT B IHCbMEHHOW pe4M, YCTAaHABIMBAET TECHYIO CBfA3b TEOPUH C
MPAKTUKOH, CBOOOJHO CIIPABISETCS C MPEUIOKEHHBIMH 3aJaHUsIMH, a MMEHHO: yMeeT
pallMOHAIPHO HAXOJIUTh 3HAYEHUs YMCIIOBBIX BBIPAXKEHUH CO 3HAHMEM OIpeJesICHUH
CTETIEHM C HYJIEBBIM M OTPHULATEIBFHBIM IIOKa3aTeleM; YIpoUlaeT ajaredpandeckue
BBIPQ)KEHUS C IPUMEHEHHEM OCHOBHBIX CBOWCTB CTENEHH, BiajeeT NMPUEMAMHU PELICHUS
MOKa3aTeIbHBIX M JIOTApU(MUUECKUX YPABHEHUH; NPOSBISAET 3HAHUS T'€OMETPHUYECKOTO
MaTepHuala, CBSI3aHHOI'O C NapajljIelIbHOCTBIO U IMEPIEHAUKYISAPHOCTHIO B IPOCTPAHCTBE;
3HAeT OCHOBHBIC (POPMYIIBI BEKTOPHOM aireOpsl; 00s1agaeT pa3HOCTOPOHHUMH HaBBIKAMU H
IIpYUE€MaMHU BBITMIOJHEHUS IPAKTHUECKUX 3ajiau.

- Onenka «4» BbICTaBIsAETCS OOy4arOmIeMyCs, €CIHM OH TBEPAO 3HAET
MaTepHal, TpaMOTHO M IO CYHIECTBY M3JIaraeT €ro B MHCbMEHHOM BapUaHTE, MPaBHILHO
IIPUMEHSET TEOPETHUUECKHE MOJIOKEHUS MPU PELIEHUU MPAKTUYECKUX BOIIPOCOB U 3a/1a4, HO
IpPU 3TOM: JOMYCKAaeT HEKOTOpPbIe HECYIIECTBEHHbIE HEIOYETHI MPH BBIYMCICHHUHU, IPH
YIIPOUIEHUN anredpanyeckoro BblpaxeHus. I[Ipu 3TOM JeMOHCTpUpYeT 3HaHHE BCeX
OCHOBOIIOJIAralOMIMX (POPMYJT M 3aKOHOB alTeOphl, NPU3HAKOB T€OMETPUIECKIX OOBEKTOB.

- OneHka «3» BBICTaBISAETCS 00YyYarOLIEMYCsl, €CIM OH MMEeT 3HaHMS TOJIbKO
OCHOBHOI'O MaTepuaja, HO HE YCBOMJI €ro JeTajieil, JoIycKaeT HEeTOYHOCTH, HApYIICHUs
JIOTHYECKOW TOCIEIOBATEIPHOCTH B M3JI0)KEHUHU MPOTPAMMHOI0 MaTepHaia, UCIBITHIBACT
3aTpy/[HEHUs] MPH  OIpENeIEHUN BHJA YPABHEHUS M METOJa €ro pelleHUs; JIOIyCcKaeT
CYIIECTBEHHBIE HETOYHOCTH MPH UCIIOIB30BAHNUH MPU3HAKOB TEOMETPUIECKUX OOBEKTOB.

- Onenka <«2» BbICTaBIseTcs OOydarouleMycsi, KOTOpPBI HE  3HaeT
3HAYUTENbHOM YacTH MPOrpaMMHOIO MaTepualia, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJIBITUMHU 3aTPYJHEHUSIMH BBITIOJIHAET MMUCbMEHHYIO padboTy. Kak mpaswuiio,
OLIEHKA «HEYJJOBJIETBOPUTEIBHO» CTABUTCS 00YUAIOIIUMCSI, KOTOPbIE HE MOT'YT MPOJIOJKUTh
oOyueHue 0e3 TOMOJHUTEIbHBIX 3aHATUH M0 COOTBETCTBYIOIIEH AUCLIUIIIINHE.

Kpumepuu oyenusanua npakmuyueckozo 3anamus

- Onenka «S»BBICTABIIAETCS, €CIU CTYJIEHT UMEET ITyOOKHe 3HaHUS y4eOHOTo
MaTepuajia MO TEeMe TMPAKTHYECKOTO 3aHSATHSA, ITOKA3bIBACT YCBOEHHE B3aWMOCBS3H
OCHOBHBIX IOHATUH, HCIOJB3yEMBIX B paboTe, CMOT OTBETUTh Ha BCE YTOUHSIOUIME U
JOTIOJTHUTEJIbHBIE  BOTPOCHI, CTYACHT JIEMOHCTPHUPYET 3HAHUS TEOPETHYECKOTO H
MIPAKTUYECKOr0 MaTepuaja B €IMHCTBE; OINpeNeNseT B3aWMOCBS3M MEXIY MOoKa3aTels MU
3amauu, Ma€T MPaBUJIBHBIA ITOPUTM PEUICHHS, ONpPEeNsieT MEXIUCIUILIMHAPHBIE CBS3H
0 YCJIOBUIO 3aJJaHMS.

- Onenka «4» BBICTABISIETCS, €CIIM CTYJICHT IIOKa3zal 3HaHHE Y4YeOHOTo
MaTepHalia, yCBOMII OCHOBHYIO JINTEPATYPy, CMOT OTBETHTH ITOYTH IMOJTHO HA BCE 3a/1aHHBIC
JIOTIOJTHUTEbHBIE W YTOYHSIOIIME  BONPOCHI;  CTYIEHT J€MOHCTPUPYET  3HAHHS
TEOPETHYECKOTO U MPAKTHUECKOTO MaTepHalia 10 TeMe MPAKTUIECKOTO 3aHATHS B €MHCTBE,
JIONyCKas HEe3HAUYUTENIbHbIE HETOYHOCTH NPU PELICHUHU 3ajay, UMesl HEeTOJIHOEe MOHUMaHHe
MEXTUCIUIITMHAPHBIX CBS3€H MPH MPaBIIILHOM BBIOOPE arOpUTMAa PEIICHHS 33 JaHHs.

- OneHka <«3»BBICTABISIETCS, €CIM CTYIEHT B IIE€JIOM OCBOWJI MaTepHai
MPAKTUYECKOTO 3aHSTHS, OTBETWJI HE HA BCE YTOUYHSIONIME M JOTOJHHUTENBHBIE BOIPOCHL;
CTY/ICHT 3aTPYAHSAETCS C MPAaBUJIBHON OLIEHKOM MpeayioxKEeHHOHN 3amauu, NaéT HETOJIHBINA
OTBET, TPEOYIONMI HAaBOMSANIMX BOIPOCOB IPEMONABATENs, BHIOOP aNITOPUTMa PEUICHUS
3aJ]aui BO3MOXKEH IPU HABOSILUX BOIPOCAX MPETIOIaBaATENs.

— OueHka «2»BBICTaBIIAETCS CTYIEHTY, €CJIM OH MMEET CYIIECTBEHHbIE IPOOEbI B
3HaHUSX OCHOBHOTO Yy4YeOHOro MaTepuajga IPAKTHYECKOrO 3aHATHUSA; HE PacKpbLI
CoJiepKaHue BOIIPOCOB, HE CMOI' OTBETUTh Ha YTOUHSIOIIME M JIOTIOJHUTEIbHBIE BOIIPOCHI;
CTYZEHT Ja€T HEBEPHYIO OLIEHKY CUTYalluH, HEIPAaBUIbHO BEIOUPAET arOpUTM JeHCTBUI.



Kpumepuu oyenxku npezenmayuu:

- Onenka «5» - BBICTaBISIETCS CTYACHTY, MPE3EHTALHUsI KOTOPOrO BBINOJHEHA
[0 TeM€ MPOrpaMMbl YUYEeOHON AMCUMILIMHBL, B COACPNKAHUM IPEACTaBIECHA JOCTOBEpHAs
uHpopManus 00 HUCTOPUYECKHX CIpaBKaxX M TEKYIIUX COOBITHSAX, BCE 3aKIIOYCHHS
MOATBEPK/IEHBl JIOCTOBEPHBIMU HCTOUYHHUKAMHM, S3BIK H3JO0XKEHHUS MaTepuana IOHATEH
ayJAUTOpPUH, OIpeNesieHa aKTyaJbHOCTh M TOJE3HOCTh COAEP)KaHUS; COONIONEH €IMHBINA
CTHJIb OQOpMIIeHHs,  BCIOMorarenbHas HHpopMalus (yHOpaBisiOlIMe KHOMKH) He
npeobianaeT HajJ OCHOBHOM wuHpopMaruend (TEKCTOM, WIUTIOCTPALUSMH); IMPE3CHTAIHS
cocrour wu3 10 cmaitnos-15 cnaiijgoB, mpudT OCHOBHOIO TEKCTa HE MeHee 24; Ha
TUTYJIBHOM JIUCTE MPEACTaBICHBI: HA3BAaHHE OPraHU3aLUH, IPOEKTa, (U0 aBTOpa, TPYIIIIA,
Hay4YHBI PYKOBOIUTENb; B COAEPKAHUU HMH(OPMALMK HCHOIB3YIOTCS KOPOTKHUE CIOBa U
IIPEIIOKEHUS, 3aT0JIOBKH NIPUBJIEKAIOT BHUMaHHE ayIUTOPHUH.

- Onenka «4» - BBICTaBIISIETCA CTYACHTY, IPE3EHTALIUS KOTOPOTO BBINOJIHEHA
[0 TeM€ MPOrpaMMbl yUYeOHON AUCHMILTUHBI, B COACPXKAHUHM TMPECTaBlIeHA JOCTOBEpHAs
uHbopManus 00 HUCTOPUYECKHX CIpPaBKaxX M TEKYIIUX COOBITHSX, BCE 3aKIIOYCHHS
MOATBEPKIEHBl JTOCTOBEPHBIMU HCTOUYHUKAMHM, S3BIK H3JO0XKEHHUS MaTepuana IOHSATEH
ayJAUTOpPUH, OTpE/CICHa aKTyaJbHOCTh U TOJE3HOCTh COJIEPKAHMS;, COOJIOACH eIUHBIN
CTHJIb OQOpMIIEHHS,  BcriomMoraTenbHas HHGopManusi (yHpaBisONIME KHOMKH) HE
npeoOyiagaeT HaJl OCHOBHOH WH(poOpManued (TEKCTOM, WILTIOCTPAIMSIMHE); IMPE3CHTAIUS
cocrout u3 Oonee 15 cnaiinoB, mpudtT OCHOBHOIO TEKCTa HE MeHee 24; MMEITCS
HETOYHOCTH B O(OPMIICHMM MPE3CHTAIMH; B COJACPX)AaHUW HWH(GOpPMAIMK 3arojIOBKH He
MIPUBJICKAIOT BHUMAHUE ayTUTOPHUHU.

— OneHka «3» BBICTaBIISIETCS CTY/IEHTY, IPE3EHTALUsl KOTOPOTO BBIIIOJIHEHA IO TEME
IporpaMMbl y4yeOHOH JUCLUIUIMHBL, B COJAEp)KAaHUM  IpeJcTaBiieHa HHpopmauus o0
HCTOPHYECKHX CIPaBKaxX, HO OTCYTCTBYET HH(OPMAIUS O TEKYIIUX COOBITUSAX, 3aKITIOUCHHS
HE TIOATBEP)KICHBI JIOCTOBEPHBIMM HCTOYHMKAMH, SI3bIK M3JIOKEHMsSI Marepuaia
HEJ0CTAaTOYHO MOHATEH ayJJUTOPUH, OIIpe/ieJieHa aKTyaJbHOCTb U MOJIE3HOCTh CO/IEPIKAHMUS;
HE Be3Jie COOJIOJEH €IUHBIH CTHIb OQOpPMIICHMs,  BCIOMorarenbHas HHGOpMaIHs
(ynmpaBnsoomye KHOIKH) npeoOyiagaeT HaJg OCHOBHOM HHpopmanuend (TEKCTOM,
WUTIOCTPALMSIMU); IPE3EHTAIMSI COCTOUT M3 Oosee 15 cnaiiioB, MpUpT OCHOBHOTO TEKCTa
HEe MeHee 24; HMMEITCS HETOYHOCTH B OQOPMIIEHMM MPE3CHTAllMU; B COJEP’KaHUU
nH(pOpMaIMY 3aT0JIOBKU HE IPUBJIEKAIOT BHUMaHME ayJIUTOpPUH.,

- OneHka «2» - CTYAEHT HE NOATOTOBWJI MPE3EHTALMI0O WIH COIEp KaHUE
Mpe3eHTAllMM HE PAaCKpBIBAET CYLIHOCTh U OCOOCHHOCTH 3asiBJICHHON TEMBI.
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