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1. IMosscHuTENBLHAA 3aNIHCKA.

1.1 Konkperuzauusi 001uMx meJieid cpeaHero oomero o0pa3oBaHus ¢ y4eToM cnienupuku

y4eOHOH TUCHHILIMHBI

Pabouas mnporpamma OVY]] «Marematnkay mnpeaHa3Ha4YeHA JUIsi M3YYCHHUS YKa3aHHOM
JUCIHUIUIMHBL HAa TIEPBOM Kypce KOJUIE/DKA, PEATH3YIONIEro 00pa30BaTENbHYID MPOrpaMMy
cpenHero oOuiero o0pa3oBaHUs B Mpefesiax OCBOSHHUS IMPOrpaMMbl MOATOTOBKH CIIELUATINCTOB
cpennero 3BeHa ([ITICC3) nHa 6a3ze ocHOBHOTO 001Ier0 00pa3oBaHUsI.

Pabouas nmporpamma pazpadorana Ha ocHoBe TpeboBanuii @I'OC cpennero odIero oopa3oBaHus,
MPEIBSABISEMBIX K CTPYKTYPE, COACPKAHHUIO M PE3yJabTaTaM OCBOCHHS Y4€OHOW TUCIUILIAHBI
«MartemaTHKa», B COOTBETCTBUM C PekoMeHIanusMH MO OpraHHU3alMMd IOJYyYEHHUS CPEIHEro
obmiero oOpa3oBaHHsl B Tpelenax OCBOCHUS oOpaszoBarenbHbIX mporpamm CIIO Ha 0Oaze
OCHOBHOTO o0miero obpaszoBanus ¢ ydetom TpebdoBanuii PI'OC CIIO u momydaemoit
CHEIMAILHOCTH ~ CpelHero  npodeccuoHabHOTO  oOpasoBanus (mucbMo  JlemaprameHTa
rocyJapCTBEHHOW TMOJUTUKH B cdepe moArotoBku padounx kaapoB u [I1O MuHoOpHaAyKH
Poccun ot 17.03.2015 Ne(06-259).

Conepsxanue nporpaMMbl «MaremMaTrkay HalpaBJICHO Ha JOCTUXKEHUE CICAYIOMNX 1eJIei:

. Obecnieuenne cHOpPMUPOBAHHOCTU TMPEACTABICHUNH O COLHUANBHBIX, KYIbTYPHBIX U
UCTOPHYECKHUX (haKTOpax CTAHOBIICHHSI MATCMATUKH;

. Ob6ecneyenne cPOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO U MATEMaTHYECKOTO
MBIIIJICHU S,

. Ob6ecnieuenne chopMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJYYE€HHbIC 3HAHUS MPU PEUICHUH
Pa3JIMYHBIX 3a1a4;

. OGecneyenne  c(OPMUPOBAHHOCTH  MPEJACTABICHUA O  MaTEeMaTHKE KaK  4YacTd

O0IICUEIOBEUECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIONIEM OIHMCHIBATH W
M3y4YaTh pealibHbIC TPOIIECCHI U SBICHHUSL.

B mporpamMmy BKIOYEHO COJACp)KaHHWE, HAMpaBICHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIIETEHIIMH, HEOOXOAUMBIX 11 KauecTBeHHOro ocBoeHust IIIICC3 Ha 6a3e OCHOBHOIO OOIIEIO
00pa30oBaHMs ¢ MOJYYEHUEM CPEIHET0 001Iero 0Opa3oBaHusl.

1.2 O0mas XapakTepucTUKA Y4eOHOi TMCHMILTUHBI «MaTeMaTuka»

Matematuka  sBisercs — (QyHIAMEHTaJbHON  00meoOpa3oBaTeNbHONM  JUCIUIUIMHOM €O
CIIO)KUBIIMMCS  YCTOMYMBBIM  COJEpXaHMEM M OOMmMMHU TpeOOBaHHUSAMHU K IOJTOTOBKE
00y4aroIuxcs.

B komnemxe, peanusyronieMy oOpa3oBaTelbHYI0 MPOrpaMMy CpeaHero oOmiero o0pa3oBaHUsS B
npenenax ocsoeHust IIIICC3 na 0aze ocHOBHOrO 001Iero oOpa3oBaHMs, U3YYEHHE MATEeMAaTUKHU
HMMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MPOQPuIIs Mpo(hecCHOHATFHOTO 00pa30BaHMs.

[Tpu OCBOEHHUH CIIELIMATbHOCTEN CIIO COIMAJIbHO-3KOHOMUYECKOTO npoduieit
npodeccuoHanbHOr0 00pa3oBaHUsl MaTeMaTHKa M3ydaercs Ooiyiee yriayOleHHO, Kak mpoduibHas
yueOHas IUCIUIUINHA, YUYUTHIBAIOIIAs Cleln(UKY OCBAaUBAEMBbIX CIIELUATbHOCTEH.

OTO BBIpaXaeTcss B COJEpKaHMM OOy4YeHMs, KOJMYECTBE YacOB, BBIJCNIEMBIX Ha HU3y4CHHE
OTAENBHBIX TEM IMpOrpaMMbl, TIyOMHE HUX OCBOCHMS CTYACHTaMH, OObeMe€ M XapakTepe
MPAKTUYECKHUX 3aHATUH, BU/IaX BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThI CTYI€HTOB.

OOm1re ey n3y4eHnss MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B UETHIPEX HANPABICHHUIX:

1)  oOmiee npencraBieHue 00 UIESX U METO/IaX MaTEMaTHKY;

2)  WHTEIUIEKTyalbHOE Pa3BUTHE;

3)  oBiajgeHUE HEOOXOIUMBIMUA KOHKPETHBIMH 3HAaHUSAMHU U YMEHUSIMH;

4)  BOCHUTATEIBHOE BO3/ICHCTBUE.

[Ipodunuzanus neneir MaTeMaTH4eCKOro oOpa3oBaHUs OTPAXKAETCsl HA BBHIOOpPE NMPUOPUTETOB B
OpraHu3ali  Y4eOHOH JeATeNbHOCTH oOy4aromuxcs. s  conuarbHO-dKOHOMHUYECKOTO
npoduiaeii mpodecCHOHAIBHOTO 00pa3oBaHMs BBHIOOp IIEJIEH CMEMIAeTCs B MParMaTHYeCKOM
HaTpPaBJICHUHU, TPEAYCMATPUBAIOIIEM YCWICHHE W pPACHIMPEHHE MPHUKIAJTHOTO XapakTepa



U3yYeHHUs] MaTeMaTUK{, [PEUMYIIECTBEHHOW OpHEHTAllMM Ha QJITOPUTMUYECKUNA CTUIIb
[I03HABATEIILHON JIE€ATEIbHOCTH.

N3ydyenne wMaremMaTHKd Kak mnpoduibHON 00meo0pa3oBaTebHON y4eOHOW TUCIUTUIMHEI,
YUUTBHIBAIOIIEH crienn(uKy ocBauBaeMbIX cTyAeHTamu crerranbHocTi CI1O, obecnieunBaercs:

. BBEIOOPOM PA3IMYHBIX MMOAXOI0B K BBEICHHUIO OCHOBHBIX TTOHSITHIA,

. dbopMUpPOBaHHEM CHCTEMBI  y4eOHBIX 3aJaHuii, oOecneunBarOIUX IPHEKTHBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. o0oraieHneM CreKTpa CTHIICH yueOHOH NesTeTbHOCTH 33 CUET COIVIACOBAHUS C BEAYIIUMHU

NesITeIbHOCTHBIMU XapaKTEePUCTUKAMU BEIOpAaHHOMU Mpodeccuu CrnenuanbHOCTH.
[IpodunpHas cocraistonias OTpaXkaeTcsl B TPEOOBAHUAX K MOJITOTOBKE 00y4YarONIXcs
B YaCTH:

. o0uieil cucTembl 3HAHUM: coepXkKaTelbHble IPUMEPHl HCIOJIb30BAaHUS MATEMAaTHUYECKUX
uael ¥ METOJIOB B MPO(ECCUOHATILHOMN EATEIIbHOCTH;

. YMEHUH: pa3ianyue B ypoBHE TPeOOBaHUH K CIOXKHOCTH IPUMEHSIEMbIX aJITOPUTMOB;

. NPAaKTUYECKOTO HCIOJIb30BaHUSA MPUOOPETEHHBIX 3HAHWA M YMEHUH: WHIMBHIYaIbHOTO

y4eOHOro OIbITa B MOCTPOCHUU MATEMAaTHYECKHUX MOJEJIEH, BBIIOJHEHUU MCCIIEN0BATEIbCKUX
IIPOCKTOB.

Takum oOpa3om, peanu3anust CoOAepXKaHUA y4eOHOW JUCHUIUIMHBI OPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIIECCYATBHBIX XapaKTEPUCTHK yueOHOM paboThl, 3aBUCSIINX OT MPO(UIIs
npoeCCHOHATBPHOTO  00pa30BaHUs, TIOJTYYEHHUS OIbITA HCIOJIB30BAHUS MaTeMaTHKH B
COJZIepKATENBHBIX W TPO(EeCCHOHAIBHO 3HAYMMBIX CHUTYAIMsIX IO CpaBHEHHIO ¢ (hopMaibHO-
YPOBHEBBIMH PE3YyJIbTAaTUBHBIMU XapaKTEPUCTUKAMU 00y4EHUSI.

Conepxxanue y4yeOHOM  JUCHMIUIMHBI — pa3pabOTaHO B  COOTBETCTBMM C  OCHOBHBIMU
COJIEpKaTEIbHBIMU JIMHUSAMU O0yUEHUsI MaTeMaTHKe:

. anreOpanyeckasl JIMHUSA, BKIIIOYAOLIasi CUCTEMAaTH3allMI0 CBEIEHUM O uucliax; U3-yyeHHe
HOBBIX U 0000IIEHHE paHee U3YUYEHHBIX onepainuil (BO3BEJCHUE B CTENEHb, U3BJICUEHUE KOPHS,
norapupMUpPOBaHNUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC M 00paTHBIC K HUM); U3y4CHHUE HOBBIX
BUJIOB UHCJIOBBIX BBIPAKEHUH U (OpPMYJ; COBEPLUICHCTBOBAHHWE IPAKTUUYECKUX HABBIKOB MU
BBIUHCIIUTENBHON KYJIbTYpBhl, paclIMpEHHE U COBEPIICHCTBOBAaHUE alreOpanyveckoro ammaparta,
c(OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0o MPUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX MU
IIPUKJIAHBIX 33]a4;

. TEOPETUKO-(QYHKIIMOHAIbHAS JIMHUS, BKIIOYAION[As CUCTEMAaTH3allMi0 U PpacIIUpeHue
CBeleHUI 0 (YHKIMAX, COBEPIIEHCTBOBAHUE I'paMuecKUX yMEHHi; 3HAKOMCTBO C OCHOBHBIMU
uAesMH M METOAAMH MaTeMaTH4YecKoro aHajau3a B 0ObeMe, IO3BOJSIONIEM HCCIe0BaTh
JJIeMEHTapHble (DYHKIMM W pemaTh NpocTeiline reoMeTpudeckue, (GU3NYEcCKue M Apyrue
MPUKJIaIHbIE 3a/1a4H;

. JUHUS YpAaBHEHUH W HEPABEHCTB, OCHOBAaHHAs Ha TIIOCTPOEHUU U HCCIEI0BAaHUU
MaTeMaTHYECKUX MOJEIEH, MepeceKaromasics ¢ anredpandyeckod U TeOpeTUKO-(yHKIIMOHATBHON
JUHUAMH M BKJIIOYAIOIAS PA3BUTHE U COBEPILIEHCTBOBAHME TEXHUKU alreOpandeckux
peoOpa3oBaHui Ui pelIeHUs] ypaBHEHUI, HEPaBEeHCTB U CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH
CTPOMUTH U UCCIIEI0BATh MPOCTEHIIINE MATEMATUYECKUE MOJIENN MTPU PELICHUH PUKIAIHbIX 3a1a4,
3a]1a4 U3 CMEKHBIX U CIIELUATIbHBIX TUCIUILINH;

. reoMeTpuuecKas JIMHUS, BKJIIOYAIOIIas HarjsiHble MPEACTaBIEHUS O MPOCTPAHCTBEHHBIX
¢durypax 1 u3yueHue ux CBOHUCTB, (OpPMUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHUS,
pa3BUTHE CIOCOOOB N€OMETPUYECKHX W3MEpPEHUI, KOOPIAWHATHOTO M BEKTOPHOTO METOJOB IS
pelIeHrs MaTeMaTUYeCKUX M MPUKJIAJAHbIX 33]1a4;

. CTOXacTUYecKass JIMHUS, OCHOBAaHHAs Ha  Pa3BUTUM  KOMOMHATOPHBIX  yYMEHHI,
IIPEICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILEr0 MUPA.

B mpomecce u3ydueHus  MareMaTHKd  BaxHO  (QopMupoBaTh  MH(DOPMAILMOHHYIO
KOMIIETEHTHOCTh oOyuvatomuxcs. [loaToMy mnpHu opraHu3aluud CcaMmMOCTOSATEIbHON paboThI
HEO0XO0JAMMO aKIEHTUPOBaTh BHUMaHHUE 00ydYaroUIuxcs Ha MOucKe MH(GOPMALUH B CPENICTBAX
MaccMmenua, MHTepHeTe, y4eOHOW U cHeUHaNbHOM JUTEpAType C COOTBETCTBYIOLIUM
o(opMIIeHHEM U NIPEACTABICHUEM PE3YIbTATOB.



Nzyuenne oOmeoOpa3oBaTenbHON  yueOHON  TUCHMIUIMHBI — «MaTemaTuka»  3aBepluaeTcs
nojBeeHueM UToros B | cemectpe - B popme auddepernupoBanHoro 3auéra, Bo Il cemectpe — B
¢dopme sK3aMeHa B paMKax MPOMEKYTOUHOW aTTECTAllMM CTYACHTOB B IPOLECCE OCBOCHHS
[IICC3 ¢ momyueHueM CpeaHero o0mero oopa3oBaHusl.

1.3 MecTo y4eOHOI AMCUMIIJIMHBI B y4eOHOM IJIaHe
VYyeOunas aucuumiuHa «MaTemaTtukay sSBIseTcsl y4eOHbIM MpeaMeToM 00s3aTeNIbHOM NpeAMETHOM
obnactu «Maremaruka u napopmatukay GI'OC cpemnero odiiero oopasoBaHus.

B xomnemxke, peanusyercs oOpa3zoBaTelibHas MporpaMma CpeaHero oouiero oopazoBaHus B
npenenax ocBoeHus IIIICC3 na Gaze ocHoBHOro oOmiero oOpa3oBaHus, ydeOHas JAUCHUILINHA
«MaremaTtuka» u3ydaercss B obOmeoOpazoBaTenbHOM nukie ydeOHoro muana [ITICC3 Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHUs C IMOIy4YEHHEM CpeTHEro oomiero o0pa3oBaHusl.

B yue6nbix mnanax [MIICC3 yuebnas pucnurummHa «MaTeMaTHKa» BXOIUT B COCTaB OOIIUX
o011e00pa3oBaTeIbHbIX y4EOHBIX JUCLHHILINH, (OPMUPYEMBIX M3 O00S3aTENbHBIX MPEIMETHBIX
obmnacreit ®I'OC cpenuero obiero odpazoBanus, ans cnenuansaocteit CI1O cooTBeTcTBYIOIIETO
npoduist npodeccuoHaIbHOTO 00pa30BaHMS.

1.4 Pe3yabTaThl 0CBOCHHMS Y4eOHOM AUCHUNIIHMHBI

OcBoeHnue cojaepkaHusi ydyeOHOM aucuumiuHbel «MaTemaTuka» oOecneunBaeT JIOCTH)KEHUE
CTYJIEHTaMHU CIEAYIOIINX pPe3y1bmamaog:

. JIUYHOCHHBIX

— c(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHKE KaK YHHBEPCAIBHOM SI3BIKEC HAYKH,
CPElICTBE MOJEIUPOBAHUS SIBJICHUI U IIPOLIECCOB, UAECAX U METOJAaX MaTEMaTHKU;

— MMOHMMAHHWE 3HAYMMOCTH MaTEMaTUKH Ui  HAYyYHO-TEXHHYECKOro  IIporpecca,
c(OPMHPOBAHHOCTH OTHOIIEHHUS K MaTeMaTHKe KaK K YacTH OOIIEUeIOBEUYECKON KyIbTYphl Yepes3
3HAKOMCTBO C UCTOPUEH PAa3BUTHUSI MATEMATUKH, 3BOJIFOLIUEN MAaTEMATUYECKUX HJICH;

— pa3BuTHE JIOTUYECKOI0 MBIILLIEHMUS, IIPOCTPAHCTBEHHOT'O BOOOpakeHus,
QITOPUTMHUYECKON KYIbTYpbI, KpUTUYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOIUMOM JUIsl OyyIein
npodeccnoHaNbHOM e TENbHOCTH, TSl IPOIOJKEHHSI 00pa30BaHUs U caMO00pa30BaHUS;

— OBJIaJICHHE MAaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUSMHU, HEOOXOJMMBIMU B TIOBCETHEBHOM
XKU3HM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JHUCUMIUIMH W JUCUUILIMH
npoeccroHaNBHOTO IHKIIA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE caMOOOpa3OBaHUIO, Ha
MPOTSHKEHUM BCeW JKM3HHM; CO3HATENbHOE OTHOIIEHHE K HEeMpephIBHOMY O0Opa3OBaHUIO Kak
YCJIOBHIO YCTIEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTb K CAMOCTOATEIbHOW TBOPYECKOM U OTBETCTBEHHOM
NeSITeNIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYOHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, yueOHO-UCCIeI0BaTeIbCKON, MPOEKTHOM M Ipyrux
BHJIaX JCSTEIBHOCTH;

— OTHOIICHHE K MPO(ecCHOHATBHON AeSITENFHOCTH KaK BO3MOKHOCTH y4YacTHs B PEIICHUH
JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEM;

. MemanpeomMemHbix:

— YMEHHE CaMOCTOSITENIbHO OMNpEAeNsaTh LEIu JAESITeNbHOCTM M COCTaBIATh IJIaHbI
NEeSTeIbHOCTH;  CAMOCTOSATENbHO  OCYIIECTBIISATh, KOHTPOJHUPOBATb U  KOPPEKTUPOBATH
NeSATEeIbHOCTh; UCTIOIb30BATh BCE BO3ZMOXHBIE PECYPCHI [UIsl JOCTHXKEHHS MOCTABIEHHBIX LENei n
pealu3anyy MIaHOB JeSTeIbHOCTH; BIOMPATh YCIEITHBIE CTPATETUN B PA3IMUHBIX CUTYAIUsX;

— YMEHHE TPOAYKTHMBHO OOMIATbCS W B3aWMOJEWCTBOBAaTH B TMPOILECCE COBMECTHOM
NEeSATETLHOCTH, YIUTHIBATh MMO3HIIMH JIPYTUX YYACTHUKOB JIEATEIBHOCTH, 3P(GEKTHBHO pa3pemniaTh
KOH(JINKTBI,

— BJIa/ICHUE HaBbIKAMU II03HABATENIbHOM, Y4eOHO-MCCIEeI0BAaTENIbCKOW U MPOEKTHOM
NEeSTeIbHOCTH,  HaBbIKAMU  pa3pellieHus IpodsieM;  CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIIFHOMY TIOMCKY METOJIOB PEHICHUs MPAKTHUYECKUX 3a7ad, MPUMEHEHHIO Pa3TuYHBIX
METO/IOB ITO3HAHUS;



— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOM HH(OPMALMOHHO-TT03HABATEIbHON
JeSITeNIbHOCTH, BKJIIOYAash YMEHHE OpPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HH(pOpMAaIUH,
KPUTHYECKH OIICHMBATh W MHTEPHPETUPOBATh HHPOPMAIMIO, MOJIy4aeMyK M3 Pa3TUYHBIX
HUCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHM CPEJICTBAMHU: yYMEHHE SICHO, JIOTHYHO W TOYHO HU3JIaraTth CBOIO
TOUYKY 3pEHUS, UCIIOJIb30BATh aJIeKBAaTHBIE A3BIKOBHIC CPE/ICTBA,

— BIIQ/ICHUE HAaBBIKAMU TIO3HABATENbHOM pediekcud Kak OCO3HAHUS COBEPILIAEMBIX
JEWCTBUI U MBICIIUTEIIBHBIX MPOILECCOB, UX PE3YIbTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHHS U
HE3HaHUs, HOBBIX IMO3HABATENbHBIX 33/1a4 U CPEJICTB VIS UX JTOCTHIKEHUS;

— [EJIEYyCTPEMJICHHOCTh B TOUCKaX M MPUHATHH PELICHUH, COOOpPa3sUTENbHOCTh H
UHTYULIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTaBICHUM; CIOCOOHOCTh BOCIPUHUMATh
KpacoTy ¥ TApMOHHUIO MUDA;

. npeomemmuuvix:

— c(hOPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK 4YaCTH MHUPOBOM KYJIbTYpbl U
MeCTe MaTEeMAaTUKH B COBPEMEHHON UBUIIM3ALNH, CIIOCO0AX ONMCAHMS SIBICHHI pealbHOTO MUPa
Ha MaTeMaTUYECKOM SI3BIKE;

— c(OPMHPOBAHHOCTh TPEACTABICHUN O MaTEMaTHYECKMX MOHATUSX KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJEISAX, MO3BOJSIONIMX OIMUCHIBATh M M3y4aTh pa3sHbIC MPOIECCHl U SBICHHS,
MMOHWMaHKUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMMOCTPOSHUSI MATEMATUIECKUX TEOPHUH;

— BJIaJICHHE METOJAaMH JIOKa3aTEeJIbCTB M aJTOPUTMOB PELICHHS, YMEHHE WX NPUMEHSTH,
MIPOBOJIUTH JTOKA3aTeJIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a7ay;

— BJIQJICHUE CTAaHJAPTHBIMH IPHEMaMH pELICHUS PALMOHAIBHBIX W HPPAIHOHAIBHBIX,
MOKa3aTeIbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPAaBEHCTB, WX CHCTEM;
WCIIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JUIS MTOUCKA MYTH PEIICHUS U
WUTIOCTPAIH PEIICHHUS ypaBHEHUI U HEPABEHCTB;

— c(OPMHPOBAHHOCTH MPENCTABICHII 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAIIN3a
U UX CBOMCTBax, BJaJIcHHE yYMEHHEM XapaKTepHu30BaTh IMOBeACHHE (DYHKLUN, HCIOIb30BAHHE
MOJIYYE€HHBIX 3HAHUH JJIs ONUCAHUS U aHAlIu3a PeabHBIX 3aBUCHMOCTEH;

— BJIaJICHME OCHOBHBIMU TOHATUSAMHU O IUIOCKMX U IMPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢durypax, uX OCHOBHBIX CBOHCTBax; C)OPMHPOBAHHOCTh YMEHHSI PAcIiO3HABATh T€OMETPUIECKHE
burypel Ha uepTekax, MOJIENSIX M B pEabHOM MHpE; NPUMEHEHHE HW3YYEHHBIX CBOICTB
reoMeTpuuecKkux Gpuryp u Gopmys U peieHusi TeOMETPUIECKUX 3a/1a4 U 3a71a4 C MPAKTHYECKUM
CoJIep’KaHUEM;

— c(OPMHPOBAHHOCTh  MpPEJCTABIEHUM O TMpoleccax W  SABICHHUSIX, HMEIOIUX
BEPOSITHOCTHBIN XapakTep, CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJTbHOM MHUPE, OCHOBHBIX
MIOHATHUSX DIIEMEHTAPHON TEOPUH BEPOATHOCTEH; YMEHHH HAXOIUTh W OLEHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMsIX ¥ OCHOBHBIE XapaKTEPUCTHKH
CIIy4YaHBIX BEJIMYMH;

— BJIaJICHHE HaBbIKAMU MCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX NMPOIPaMM IpPU pEIIeHUH
3ajau.



2. TemaTu4eckoe MJIAHUPOBAHHE

[Tpu peanmuzanum conepkaHus o0IEe00pa30BaTEIbHON y4eOHOH AuCHUIUIMHEBL «MaremMaTiuka» B
npenenax ocsoenus IIIICC3 nHa 6a3e OCHOBHOTrO 0O0IIEero o0pa3oBaHUs C MOJYYCHHEM CPEIHETrO
o0mero o0pa3oBaHusl MaKCUMaJIbHAsl ydeOHasi Harpy3ka 00yJaronMXcsi COCTABIISCT:

[0  CIEHUATBHOCTAM  CONHMAIBbHO-3KOHOMHYECKOro  mpoduis  mpodeccHoHaTbHOTO

obpazoBanuss — 376 yacos,

W3 HHUX ayauTopHas (o0s3arenbHas) Harpy3ka OOydYaloOIMXCs, BKJIIOYas MPAKTHYECKUE
3aHaTHuI — 251 yac;

BHEAYJAUTOPHAS CaAMOCTOSTENbHAs paboTa cTyneHToB — 125 yacos.

TEMATUYECKUH IJIAH
Aynurtopubie 3ansaTusi. CoaepkaHue o0ydeHust KoamyecTBo yacos
Beenenue 2
Tewma 1 . Pa3BuTHe NoHsATUA O YKCIIE 4
Tewma 2. YpaBHeHUs 1 HEpaBEHCTBA 12
Tema 3. OyHKIMK U TpadUKH 8
Tema 4. KopHu, crenenu u jorapu@msl 32
Tema 5. OCHOBBI TPUTOHOMETPUU 36
Tema 6. [IpsiMble U IIOCKOCTH B IPOCTPAHCTBE. 12
Tema 7. DneMeHThl KOMOMHATOPHUKHU 13
Tema 8. Hauana MmaTemaTHuecKoro aHajiu3a 42
Tema 9. MHTerpan u ero npujioKeHus 26
Tema 10. KooparHaThl 1 BEKTOPHI. Y paBHEHUS MPSIMBIX. 30
Tema 11. MHOrOrpaHHuKH 14
Tema 12. Tena 1 NOBEpXHOCTH BpALICHUS 20
UTOro 251

BHeayauTopHasi caMmocTosiTesibHasi paboTta

IlonroToBka BBICTYIJIEHMM 1O 3aJaHHBIM TeMmaM, JOKJIanoB, | 125
pedepaToB, 3cce, WHANBHIYAIHHOTO MPOEKTAa C HCIOJIH30BAHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U JIp.
[IpomexxyTouHas arrecranus:
| cemectp - B popme AudepeHIMPOBAHHOIO 324ETa
llcemecTp — B popme 3K3aMeHa
BCEI'O | 376




3. TEMATHUYECKHWH IJIAH U COAEPX KAHUE YYEBHOM JUCIHUTILIIMHBI «<MATEMATHUKA»

HaumeHnoBanue Copep:xaHue yuedHOTro MaTepHaJja, Oo0bem yacos Yposens
pa3/es10B M TeM BHeayIUTOpPHAas padoTa 00y4yarommxcst OCBOEHHUS
1 2 3 4
| cemectp (1199acos )
Beenenne 1 | Beemenne. Marematnka W Hay49HO-TeXHHYecKHi mporpecc. CoBpeMeHHas 3IEKTPOHHO-BBIYHCIHTENbHAS 2
TeXHHKa. PoJlb MaTeMaTHKH B ITOJI'OTOBKE CHEIUAJIMCTOB CPETHETO 3BEHA
Conepixanre y4eOHOTO MaTepuaia 4
2 | llenble ¥ panoHasbHbIE Yncia. JleficTBUTEIbHBIE YHCIIa. 2 2
Tema 1 3 | Ilpubnuscennvie 3nauenus yucen. Jleiicmeus Had npuOIUICCHHBIMU SHAYEHUAMY YUCE. 2 2
Paspurne BueayauropHas paboTa 00y4aroIuxcs 4
MOHATHA 0
qucie OCHOBHBIE TEOPETUKO — MHOXKECTBEHHBIE IIOHATHUSI MATEMaTHKH.
OtHomeHus. MHOXecCTBa.
OTHOCHUTEIbHAs TOTPEITHOCTh
ConeprxaHue y4eOHOTO MaTepuaia 12
4 Jluneiinvle ypasHeHUs U HEPAGEHCMEA C 0OHOU NEPEMEHHOU. 2 1
5 | Cucmembl u coO6OKynHOCHIU TUHETIHBIX HEPAGEHCINE C OOHOU nepeMeHHO. 2 2
6 Cucmembul TUHEIHBIX YPAGHEHULII. 2 2
7 | KBagpaTHble ypaBHEHHSL. 2 2
Tema 2 8 | KBaapatHbie HepaBeHCTBA. PellleHne HEpaBEHCTB METOIOM POMEIKYTKOB. 2 2
y 9 | KoHTpOJb YCBOCHUSL. 2 3
PaBHEHHUS U
HEpPaBeHCTBA CamocTosTenbHas pabora 00ydaromuxcs 6
I'paduaeckoe penieHne ypaBHEHHIA.
I'pacmueckoe pelnieHUe HEPABEHCTB.
Henuneitnble cucteMbl ypaBHEHHH ¢ ABYyMsI iepeMeHHbIMU. CrcTeMa ypaBHEHUI BTOPOM CTENEHHU C ABYMS
HEN3BECTHBIMHU
Pewenue 3anau.
OdopmiieHre MYIbTHMEIUHHON MTPEe3eHTAIIMH
Copepxanre yaeOHOro Marepuaia 8
10 | Houstre GpyHkuuu. CrnocoObl 3ajaHus PyHKIKH. 2 2
11 | CaoiicTBa pyHKIHH. 2 2
Tema 3@yHKIHH 12 | I'pagux pynxuuu. Ilpeoopaszosanus zpaguros yuxyuil. 2 2
1 rpaguku 13 | Konrpous ycBoeHus1. 2 3
CamocrosrenbHas paboTa 00ydJaroMuXCs 4
Ob6mnacTp onpeneneHust 00paTHON (YHKIINH.
[oHsiTHE O HENPEPBIBHOCTH (PYHKIIHH.
Copneprxanue yaeOHOI0 MaTepHuaia 32
Tema 4 14 | Ilosmopenue mamepuana 0CHOBHOU WKOJIbL 2 1
Kopuu, crenenn | 15 | Kopens N-it cmenenu u e2o0 ceolicmea.
u gorapugmer | 16 | Cmenens ¢ payuonanvuvim u 0elicmeumenbHvlM ROKA3AMeEAMU. 2 2
17 | Jlozapugpmut u ux ceoiicmea. 2 2




18 | Jlorapudmuposanue u notenuuposanue. JlorapudMuueckue TOKIECTBA. 2 2

19 | CrenenHas ¢pyHKIWMS, ee rpaduK U CBOICTBA. 2 2

20 | IToka3arenbHas GyHKIHS, €€ TpadUK U CBOMCTBA. 2 2

21 | Jlorapudmuueckas GyHKIMs, ee rpadiK U CBOMCTBA. 2 2

22 | UppanuoHanbHBIC YpaBHEHHS. 2 2

23 | UppanmoHanbHBIC HEPABEHCTBA C OHOM IIEpEeMEHHOH. 2 2

24 | TokasaTenbHbIE ypaBHEHHS. 2 2

25 | IokasaTenbHbIE HEPABEHCTBA. 2 2

26 | Jlorapudmuueckue ypaBHEHHUS. 2 2

27 | Jlorapudmudeckie HEPaBEHCTBA. 2 2

28 | Pemenue 3an1a4 2 2

29 | KoHTpoJb YCBOCHHS. 2 2

CamocrosTenbHas paboTa 00yJaromuXCs 16

I'eomeTprueckoe n300pakeHNe PAMOHAIBHBIX YHCETL.

HppanuoHanpHele 4ucia.

Yucno e.

[ToaroroBka cooOIIEHNMS TIO TEME.

[Tepexon jgorapudpma Kk HOBOMY OCHOBAHHIO.

JlelicTBHS ¢ MICKYCCTBEHHBIMH BBIPAKEHNUSIMH OTPHUIIATEIHHBIX JIOTapH(MOB.

[Tonroroska pedepara.

Pemenne 3anau.

INocTpoenue rpahuKOB YNCIOBHIX (DYHKIIUH.

OdopmireHre MYTBTHMEINHHON PE3eHTAIINH.

Copepxanre yueOHOro MaTepraa 36

30 | Paouannoe usmepenue dyz u yenos. Tpuzonomempuueckue GynKyuu 4ucio6ozo apeymenma. 2 2

31 | Cesoiicmea mpuzonomempuueckux gynxyuii. 2 2

32 | Ocnoemnvie mpuzonomempuueckue moscoecmea. 2 2

33 | IIpumeHeHMe OCHOBHBIX TPHTOHOMETPUUECKHX (POPMYJT K IPEOOPA3OBAHUIO BHIPAKEHUIA. 2 2

34 | dopmysisl IpUBeICHHS. 2 2
Tema 5 35 | Tpuronomerpudeckue GpyHKINHN aareGpandecKkoil CyMMBI IByX apryMeHTOB. ((hOPMYIIbI CIOKEHHS). 2 2
OCHOBLI 36 | Tpuronomerpudeckue pyHKINN YIBOSHHOTO apryMEHTa. 2 2

Tpuronomerpun | 37 | TpuroHomeTpuyeckue GpYHKIUHU TOJOBUHHOTO APTyMEHTA. 2 2

38 | IpeoGpazoBaHue MPOU3BEIEHUS TPUTOHOMETPUIECKUX (DYHKIHH B CyMMY. 2 2

39 | Ipeobpasopanue anreGpanyeckoil CyMMbl TPUTOHOMETPUIECKUX (YHKIIHi B IPOU3BEICHHE. 2 2

40 | CgoifcTBa TPUrOHOMETPUYECKUX QYHKIMH U MX rpaduKU. (CHHYC U KOCHHYC, TAHT€HC U KOTAHTEHC) 2 2

41 | O6paTHBIE TPUTOHOMETPUUECKHE (PYHKITHH. 2 2

42 | Pemenue ypaBHeHus COS X = a. 2 2

43 | Pemenue ypasHenus Sin X = a. 2 2
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44 | Pemenue ypapHenus tg X = a.

45 | TpuroHoMeTpuYecKHe ypaBHEHHS.

46 | TIpocreiinme TPUrOHOMETPUUIECKHE HEPABEHCTBA.

47 | KonTponb ycBoeHHS

N[NNI DN

NIN[IN|N

CamocrosTeapHas paboTa 00yJarImXxcs

BrIpaskeHue sin o ¥ COS 0. Yepe3 TAHT'€HC MOJOBUHHOTO YTIJIa.
[IpeoOpazoBanue BeIpaKEHHH Yepe3 TAHT€HC MOJIOBHHHOTO apTyMEHTAa.
[Ipeobpa3oBanne cyMMBI (pPa3HOCTH) TAHT€HCOB ABYX YTJIOB.
Jloka3aTenbCTBO TPUTOHOMETPUYECKHX TOXK/IECTB.

Pewenue 3anau

[ToaroroBka cooOIIEHNMS TIO TEME.

I'pauk TpUroHOMETpUYECKUX (PYHKIMHA KPATHBIX YTIJIOB.
I'apMoHunueckoe KosebaHue.

I'apmoHnYeckoe KonebaHue B 3JIEKTPOTEXHHUKE.

ITonroroBka pedepara.

I'pacmueckuii ciocob pemeHns: TPUrOHOMETPUUECKUX YPaBHEHHIH.

Tema 6
IIpsimble u
MJIOCKOCTH B
NPOCTPaHCTBe.

Copepxanre yaeOHOro Marepuaia

48 OCHOBHEIE TTIOHATHI CTCPCOMCTPHUHU.

49 | TMapannensHOCTH NIPAMOIL M MIOCKOCTH. [1apasiesbHble TIOCKOCTH.

50 | IMepnenaukyspHbIEC MPSIMBIE U MLIOCKOCTH.

51 | [IByrpaHHble U MHOTOTPAHHBIE YTIIbI.

52 | T'eomeTpuueckue MpeodpazoBaHus MPocTpaHcTBa. [1apaienbHoe POEKTHPOBAHKE.

53 | KoHTpoJib ycBOeHHs

WINININININ

CamocrosTenbHast paboTa 00yJaIOMHXCs

OOININININININ

Pemenue 3a1a4 Ha MEPIEHAUKYISIPHOCTH TIOCKOCTEH.

[TocTpoeHne neprneHIUKYIAPHBIX TPSIMOU U ITIOCKOCTH.

PaccTostHre MeX Iy CKpEUTHMBAOIIUMHUCS PSIMBIMU.

[IpumeHeHne OPTOTOHATLHOTO MPOSKTUPOBAHUS B TEXHUIECKOM YEPUEHUH.
[Inomans OpTOTOHANBEHOM MPOSKITHH.

Pemenne 3agau

Tema 7
DJIeMEHThI
KOMOMHATOPUKH

Copep:kanne yueOHOro MaTepuajia

54 OCHOBHEIE ITOHATUS KOM6I/IHaT0pI/IKI/I.

55 | Pemrenwe 3ama4 Ha Iepe6Op BAPHAHTOB.

56 | DneMeHTHI TEOPUU BEPOATHOCTEH.

57 ,HI/ICKPGTH&SI cnyqaﬁHaﬂ BCJIMYMHA, 3aKOH €€ paclupeACcJICHUsA.

58 DIeMeHThI MaTEMAaTHICCKON CTaTHCTUKH.

59 | KonTposs ycBoeHus

NININ[ININN

WININ[INININ
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CamocTosTenpHas padoTa 00ydJaromuxcs

[Iprmmenerne dpopmyn 6mHOMa HBI0TOHA K TIPUOIIKCHHBIM BEIYHACICHUSM.
Pa3menienus ¢ moBTopeHreM 1 0e3 MOBTOPEHUIA.
I'enepanbHast COBOKYITHOCTbD, BBIOOPKA, CpenHee apudMeTHyecKkoe, MearaHa.

60 | O06o00muIeHre U cCUCTEMAaTH3aIHs, KOPPEKINS 3HAHUHA 1
IT cemectp (132 yaca)
Coneprxanne yaeOHOTO MaTepHaia 42
1 | HocnenosarensrocTh. COCOOB 3a1aHUs U CBOWCTBA YMCIIOBBIX MOCe0BaTeNbHOCTEN. [Ipeaen 2
MIOCIIE/I0BATEILHOCTH. 2
2 | Ipenen pynximu. Beraucnenue npeesios GyHKIME B TOUKE. 2 2
3 | Boruucrienue npeenos GpyHKIMH Ha 6ECKOHEYHOCTH. 2 2
4 | Hpumenenue 3YH npu penieHuy 3aaa4 2 2
S | Hpupalenue apryMenTa u GyHKIHY. 2 2
6 3anauu, NPUBOSIINE K TOHATHIO Tpou3BoHOM. [ToHATHE Tpon3BoAHON. HaxoxeHne npou3BoAHOM Mo 2 2
OIIPEe/ICNICHUIO.
7 | IpaBuna u popmynsl AU HepeHITPOBAHHS.
8 | BoIuucieHue NPou3BOAHBIX OCHOBHBIX 3J1EMEHTAPHBIX (YHKITHIA.
Tema 8 9 | IpousBomHbIe MOKa3aTETbHOM, TOrapupMUUECKON U TPUTOHOMETPHYECKUX (DYHKIIHA.
Hauaua 10 | Mpumenenuit 3YH npu HAX0XAEHUH MPOU3BOHBIX PA3THUHBIX QYHKIMIA. 2 2
MaTeMaTH4ecKo
o aHAIM3A 11 | I'eomerpuueckuii n Gpu3MUECKHIA CMBICI IPOU3BOHOM. 2 2
12 | Brluncnenne MrHOBEHHOM CKOPOCTH U YTIIOBOTO KO3 HIMEHTA. 2 2
13 | MpowusBoxubie 06paTHOI GyHKIMK U KOMIO3HINHK (yHKIHiL. [Ipon3BogHas Broporo nopsaaka. dusndeckuii 2 2
CMBICIT TPOM3BOAHON BTOPOTO MOPSAKA.
14 | Uccnenosanue GpyHKmii Ha MOHOTOHHOCTB € MOMOIIBIO POU3BOHOMA. 2 2
15 | Uccnenosanue yHKIMil Ha SKCTPEMYM C TIOMOIIBIO TIEPBOH MPOU3BOIHOIA. 2 2
16 | Haumensimee u HanbombInee 3HAYCHNS (QyHKIUHN. 2 2
17 | Pemenne TekCTOBBIX 337a4 HA PKCTPEMYM. 2 2
18 | Hanpasnenue Boimyknoctu rpaduxa. Touku neperu6a. 2 2
19 | Hccnenosanue pyHKIMH U TIOCTpOEHHE TPahUKOB (yHKIMH. 2 2
20 | TMpumenenue 3YH npu penieHuu 3a/1a4 110 TEME. 2 2
21 | Kontpons ycBoeHus 2 2
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CamocTosTenpHas padoTa 00ydaromuxcs

21

3aKOH ABMKEHHUS. MTHOBEHHAsI CKOPOCTh JIBIKCHHS.
I'eomeTprueckoe UCTONKOBAHUE TPOU3BOJHOM.

[ToaroroBka cooOIEeHNUS 110 TEME.

[IprmMeHeHe TPOU3BOTHOHN K TpaduIecKOMy PEIICHAI0 yPaBHEHUH.
[punoxenne auddepeHuana K IPHOIMKSHHBIM BEIYUCICHISIM.
Hcropuueckue cBenenus o audhepeHnanbHOM HCHUCICHHUH.
IMoxaroroBka pedepara.

Pabora ¢ y‘lC6HI/IKOM 110 TEME, COCTABJICHNE KOHCIIEKTAa HNOIOJIHUTEIBHOTO MaTepurasia.

OdopmiteHre MyIbTUMEINITHON pe3eHTalnN
IMoctpoenwne rpadKOB YUCTOBHIX (PYHKITHIA
Pemenue 3amau

Tema 9
Hurerpan u ero
MPUJIOKEHUS

Cojaeprkanue yueOHOro Matepuaia

N
»

22 | Muddepenuunan GyHKIMM.

23 | HeonpeneneHHbIii HHTETPAl H €T0 IPOCTEHIINE CBOHCTBA.

24 HeHOCpe,I[CTBCHHOG HUHTCTPUPOBAHNEC HEOIPCACICHHOT'O HHTErpaja.

25 | VaTerpupoBaHUe HEONPEIEIEHHOTO HHTErPaIa METOI0M T0/ICTAHOBKH.

26 | Onpenenenuelii uHTErpan u ero ceoiictea. ®opmyna HeloTona-Jleitbuuna.

27 | HenocpecTBEHHOE MHTETPUPOBAHKE OMPE/IENEHHOTO HHTErpana.

28 HHTCFpHpOBaHI/IC OIPCACIICHHOI'O MHTCTpajia METOAOM IMOJACTAHOBKH.

29 FeOMCTpI/I‘{eCKI/Iﬁ CMBICJ OIPECACIICHHOTO UHTCTpaia.

30 | Brruncnenue miontaaeii mIockux GUTYp ¢ HOMOIIBIO OIPEAEIEHHOTO HHTETPaa.

31 | Brruncnenue miomtaaeii mIockux GUTYp ¢ HOMOIIBIO OIPEAEIEHHOTO HHTETPaa.

32 | IMpumepsl NpUMEHEHHs HHTETpana B GUNKE ¥ TEOMETPHH

33 | Mpumenenne 3YH npu pemenuu 3amau

34 | KonTposb ycBoeHus

NININININININININININ NN

WININININININININININIDNIN

CamocrosTenbHas paboTa 00ydaromuxcs

[E
w

[TpumeHenus uHTErpaa B GU3UKE U FTeOMETPHUH.

Pabora ¢ y‘le6HI/IKOM 10 TEME, COCTABJICHUEC KOHCIICKTA JAOINOJIHUTCIIbHOTO MaTepuajia.

[MoaroroBka cooOIEeHNUS 110 TEME.

IToaroToBka pedepara.

OdopmiteHre MyJIbTUMEINITHON pe3eHTalnN

Pewenue 3anau.

Brruuciienue miomany u 00b€Ma ¢ UCTIOIb30BAaHHEM ONPEICIICHHOTO MHTETpaa.
Pewenue npukiaaHbix 3a1ad.

Tema 10
Koopaunatel u
BEKTOPHL.
YpaBHeHusn
NPSIMBIX.

CojnepkaHue yueOHOTro MaTepuaia

35 | Honamue sexmopa. Modynb eexmopa. Cnosicenue u 6b14umanue 6eKmopoe.

36 | Paznoxncenue éexkmopa no nanpasienuam. Y201 mexicoy 6eKmopamu u Mexcoy 6eKmopom u ocoio.

37 | Koopounamur eexmopa. /leiicmeus nao eéekmopamu u ux Koopounamamu. /[nuna eéekmopa.

38 | Mpumenenue 3YH npu pewenuu 3aoau

NININ|IN

NININ| -
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39 | BekTophI B IPOCTPAHCTBE 2 2
40 | CxanspHOe MPOU3BEIEHNE BEKTOPOB. 2 2
41 | Paccrosaue MEXAY ABYMs TOUKaMH. JleeHue OTpe3Ka B JAHHOM OTHOLLEHUHU. 2 2
42 | Pemenue 3a1a4 ¢ IPEMEHEHHEM BEKTOPOB 2 2
43 | VpasHeHHe NpAMOii C YIJIOBBIM KO3 PUIMEHTOM 2 2
44 | O61mee ypaBHEHHE NPIMOIA. 2 2
45 | YpaBHeHue IPSAMOIi B OTpe3Kax Ha ocsaX. YpaBHEHHe NPAMOii, PoXosiei depes Be AaHHbIEe TOUKH. 2 2
46 | Yron mesky AByMs IPAMBIMH. Y CJIOBHS TAPAIUIEIBHOCTH M MEPHEHUKYIAPHOCTH ABYX TIPSAMBIX. 2 2
47 | VpaBHeHHE MydKa MPIMBIX. 2 2
48 | Tpumenenue 3YH npu pemennu 3anaq
49 | KonTponb ycBoeHHs 2 2
CamocrosrenbHas paboTa 00yJaroMuXCs 14
CumMeTpust B IPUPOJIE U Ha TIPAKTHUKE.
JBrxenue B npoctpanctse. [lapannensHblil nepeHoc.
Pabora ¢ yueOHHKOM 110 TeMe, COCTaBJICHNE KOHCIIEKTa JIOMOJIHUTEIBHOI0 MaTepHaa.
Hcnonb30BaHHE KOOPAMHAT M BEKTOPOB NPH PELICHUH MaTeMaTUUECKUX U IMPHUKJIAIHBIX 3a/1a4
[ToaroroBka cooOIEHNMS TIO TEME.
OdopmiieHIE MYJIBTUMEINHHON PE3CHTAIINH.
Pewenue 3anau
Copepxanre yueOHOro MaTepraa 14
50 | MuororpaHHUKM U MX OCHOBHBIE CBOHCTBA. 2 2
51 | Hapannenenunes. 2 2
52 | Mupamuna. 2 2
53 | Inomaau HoBEpPXHOCTE(l MHOTOrPAHHHUKOB. 2 2
54 | TlpaBuIbHBIE MHOTOTPAHHUKH. 2 2
Tema 11 55 | Ipumenenue 3YH npu peleHny 3a1a4 Mo pasaeny 2 2
MuororpanHHKH 55 OO0o0meHne 1 cucTeMaTn3anys, KOpPeKnus 3HAHUH 110 pa3Jiely. 2 3
CamocrosrenbHas paboTa 00ydJaromuxcs 7
PazBepTka. MHOTOTpaHHBIE YTJIbL.
[TocTpoeHne mHpaMuIbl U €€ TUIOCKUX CEUSHUH.
OpTOLIEHTPUYIECKUH TETpadp.
PaBHOrpanHBIll TeTpa’ap.
IIpousBounbHBL TETpA3AP.
Pewenue 3anau
Copepxanne yaeOHOT0 MaTepuaia 16
57 | Hununap. 2 2
Tema 12 1 AP
Tena u 58 | Konyc. 2 2
TOBEPXHOCTH 59 | Yceuennslit KOHYyC. 2 2
BpalleHus
pamt 60 | Coepa u map. 2 2
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61 | O6beMBI MHOTOTPAaHHUKOB. 2 2

62 | O6bems! Ten BpammeHus. 2 2

63 | Msmepenus B reomeTpuu 2 2

64 | Pemenwe 3a1a4 Ha BHIYMCIICHHE TUTOMIAICH ITOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEJ. 2 2
CamocrosTenabHas padoTa 00y4Jarmmxcs 10

Y ceueHHBI KOHYC.

OceBble CEYCHHUS U CEUCHUS, TapaJlIeIbHbIC OCHOBAHUIO.

KacarenbHast IiockocTs k cdepe.

O MOHSTHY TeJia ¥ ero MOBEPXHOCTU B TCOMETPHUH.

65 | O000IEeHNE ¥ CHCTEMATH3aIUs, KOPPEKIIUs 3HAHUH. 2 2

66 | Koncyapranus. Koppekuus 3HaHHH 2 3

Bceero: 376

Buympu  kasicdoeo  pazdena  ykaswligaiomcs coomeemcmeyiowue memol. 1lo  Kkadxcoou meme onucvigaemcsi cooepacanue yyebnHozo mamepuaia (8

OUOAKIMUY eCKUX

€OUHUYAX), HAUMEHOBAHUS HEOOXOOUMBIX NAOOPAMOPHLIX pabom U RPAKMUYECKUX 3AHAMUL (OMOEIbHO N0 KANCOOMY 6udy), KOHMPOIbHLIX pabom, a maxdce memamura
camocmosimenvhol pabomol. Obvem uaco8 onpeodesiemcst no Kaxcoou nosuyuu cmonoya 3 (ommeueno 38e30ouxoll *). Yposenv oceoenus npocmaisiemcs Hanpomue OUOAKmuYecKux
eouHuy 6 cmonoye 4 (ommeueHo 08yms 36e300ukamu **).

Jlyist XapakTepUCTHKU YPOBHSI OCBOCHHS YIeOHOTO MaTepualia UCIOIb3yIOTCs CIEAYIONE 0003HAYCHUS:
1. — 03HaKOMHUTEIbHBII (Y3HABaHHE paHEee U3YUYECHHBIX 00HEKTOB, CBOMCTB);

2. — penpoAyKTHUBHBIH (BBIMOJHEHHE ACATSILHOCTH 110 00pa3ily, MHCTPYKIIUH WM [10]] PyKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITENILHOE BBITNOJHEHUE ACSTEIBHOCTH, PEllieHHe IPOOJIeMHbBIX 3a/1a4)
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Ilepeuens TeM pedepaToB (I0KJIAT0B), HCCIAEA0BATENbCKUX POEKTOB

HenpepriBabie 1po0u.

[IpuMeHeHne CI0KHBIX NPOLUEHTOB B )KOHOMUYECKUX pacueTax.
[TapannenbHOE NPOEKTUPOBAHUE.

CpenHue 3HauYEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a/1aHne MPSAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
CrioxeHue TapMOHUYECKUX KOJICOaHMIA.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIBLHBIE MHOTOTPAaHHHUKH.
Konunueckue ceyeHust 1 UX IPUMEHEHUE B TEXHUKE.
[Toustue nuddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyuu.

HccenenoBanue ypaBHEHHU U HEPABEHCTB C IAPAMETPOM.
MaremMaTtrka B UCKYCCTBE.
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5. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUYEFHOM JEATEJIBHOCTHU

CTYJAEHTOB
Coaep:xanue XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTY/IEeHTOB
o0y4eHus . .
(Ha ypoBHe yueOHBIX JeilcTBHIi)
BBenenue O3HakoMJIEHHE C pPOJIbI0O MaTeMaTHMKd B HayKe, TEXHHUKE, SKOHOMHKE,

UHPOPMALIMOHHBIX  TEXHOJIOTUSX M TMPAKTHUYECKOW  JIEATEIBHOCTH.
O3HakoOMJICHHE C IESIMU U 3a/1a4aMi M3YYCHHs MATEeMATUKU [TPU OCBOCHUH
npodeccuit CI1O u cnenmansHocteit CITO

AJITEBPA

PasBurtne nousitus o
qucJie

Bremonnenue apudmMeTnueckux ACHCTBUN HAJA YHCIAMU, COYeTas YCTHBHIE U
NUMCbMEHHBIE NpueMbl. HaxoxaeHne npuOInKeHHbIX 3HAYEHUNH BEIMYUH U
MOTPENIHOCTEeH BBIYMCICHUN (aOCOMOTHON M OTHOCHTENBHOM); CpaBHEHHE
YHUCIOBBIX BBIpOKEHHWH. HaxoxaeHue ommMOOK B TNPeoOpa3oOBaHUIX H
BBIUHCIICHUIX (OTHOCHUTCS KO BCEM MMYHKTaM MPOTPaMMBI)

Kopuu, crenenu,
Jorapu(pmol

O3HaKoOMJIEHUE C TIOHSATHUEM KOpHS N-il CTENEHHU, CBOMCTBAMU PAIUKAIIOB U
MpaBWIaMU CpaBHEHHS KOpHEeH. DOpMynHpOBaHUE OMPEACIICHUS KOPHSA M
CBOMCTB KOpHEW. BplunciieHMe W CpaBHEHHE KOpHEH, BBINOJHEHUE
NPUKUIKK 3HauYeHus KopHs. [IpeoOpazoBaHue YHMCIOBBHIX W OYKBEHHBIX
BBIPDOKEHMM, CcOAepkKallMX paJuKaibl. BpINOMHEHHE pacyeToB MO
dopMynaM, coaepXKalUM  PATUKAIbl, OCYIMIECTBISISI  HEOOXOIUMBIC
MOJICTAHOBKM W  mpeoOpazoBanHusa. OrpeneieHre  PaBHOCHIBHOCTH
BBIDOKEHMM € paJuKalaMHu. PemeHue MppauuoOHAIBHBIX YPABHEHUM.
O3HaKkOMJIEHUE C TOHSATUEM CTENEHH C JACHCTBUTEIBHBIM IIOKA3aTENIEM.
Haxoxxnenue 3HaueHWW CTENEHH, UCIONB3YysS TMpPU  HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3allMChIBAHWE KOpHS N-il CTENEHU B BHJIE
CTEMNEeHU ¢ IPOOHBIM TOKa3aTeseM U Hao0opoT. DOpMyITHpPOBAHUE CBOMCTB
cTeneHeld. BrpluncineHue creneHed ¢  palMOHAIbHBIM  MOKa3aTesieM,
BBITIOJIHCHHE TPUKHUJKKA 3HAYEHUS CTENEeHU, CpaBHEHUE CTETeHEH.
[IpeoOpa3oBaHre 4YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJEPIKAILIUX
CTEICHU, NPUMEHsS CBOWCTBA. PelleHne mNoOKa3aTelbHbIX YpaBHEHUM.
O3HakoMJIEHUE C TPUMEHEHHWEM KOpHEW M CTENEeHEeW NpHU BBIYUCICHUU
CpPEIHUX, JCIICHUU OTPE3Ka B «30JI0TOM CE€YEHHUM». PellieHne mpukIIaIHbIX
3a/1a4 Ha CJIOXHBIE MPOIIEHTHI.

IIpeodpa3oBanue
ajnredOpamyecKkux
BbIPAKEHU I

BremmonHenne mpeoOpa3oBaHMii  BBIpRXKCHHM, MpUMEHEHHE (Qopmy,
CBSI3aHHBIX CO CBOMCTBaMHU cTeneHei u Jsorapudmon. Onpenenenre odaacTu
JTOMYCTUMBIX ~ 3HAYEHUH  JIOTapu(MUYECKOTO  BBIpaKEHUs. PemieHue
Jorapu(MUUECKUX YpaBHEHUN
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Conep:xkanue
o0y4eHust

XapaKTepHCTI/IKa OCHOBHBIX BUA0OB I€ATCJIBbHOCTH CTYICHTOB

(Ha ypoBHe y4eOHBIX AelCTBHIi)

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC IOHATHSA

W3ydeHue paguaHHOTO METOAAa M3MEPEHHs YIJIOB BpAlllEHUS U UX CBA3H C
rpagycHoii Mmepoi. M3o00pakeHWe YIJIOB BpalleHUS Ha OKPYXKHOCTH,
COOTHECEHHE BEJIMYUHBI YIJla ¢ ero pacrosiokenueMm. DopmynupoBaHue
OTIpEeNIeICHUH TPUTOHOMETPUYECKUX (YHKUMN MJIi YIJIOB MOBOPOTa H

OCTPBIX YIJIOB THPSMOYIOJIBHOTO TpPEYrojbHUKa U OOBSCHEHHE UX
B3aUMOCBSI3HU
OcHoBHBIE IIpuMeHeHre OCHOBHBIX TPUIOHOMETPUYECKUX TOXKAECTB Ul BBIYMCIICHUS
TPUTOHOMETpPHYECKHUE 3HAYEHH I TPUTOHOMETPUICCKUX Q)YHKHHI;'I 10 OI[HOﬁ N3 HUX
TOXKIeCTBA
IIpeodpa3oBanus W3yueHne OCHOBHBIX (popMyn TpUTOHOMETpHH: (OPMYIBI CIOXKEHUS,
npocTeimmx yIBOGHHUS, IpPeoOpa3oBaHMUs CYMMBbl TPUTOHOMETPUYECKUX (QYHKUHUH B
TpuroHomerpuyeckux | POM3BEICHUE U MPOU3BE/ICHUS B CYMMY M NPUMEHEHUE NPU BBIMUCIICHHU
. 3HAQYEHHUS TPUTOHOMETPUYECKOTO  BBIPAKEHUA U YIPOUICHUSA  €TO0.
BbIPAKEHUH . .
O3HakOMJIEHME CO CBOMCTBAMHM CHMMETPUM TOYEK Ha €AMHUYHOU
OKPYKHOCTHU M IPUMEHEHHE UX Ui BBIBOAA (hOPMYIT IPUBEICHHS
IIpocreiimme Pemienne mo ¢opmynaM W TPUTOHOMETPHUYECKOMY KPYI'y INPOCTEHIINX
TPUTOHOMeTpHYecKHe | TPUTOHOMETPHUYECKHX ypaBHeHHid. [IpuMeneHne oOmX METO0B peLeHHs
ypaBHeHus u ypaBHEHUH (IIpUBEACHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3ioKeHUS
HepaBeHCTRA Ha MHOJKUTEIU, 3aMEHbl IEPEMEHHOI) IPU PELIeHUH TPUTOHOMETPHUUECKUX
YpaBHEHUH. YMEHHE OTMeuYaTb Ha Kpyre pemeHus IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkcunyc, O3HakoMJIEHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIUH.
APKKOCHHYC, N3yuenue omnpeneneHuil apkCHHyca, apKKOCHHYyCa, apKTaHIE€HCa 4YHUCIa,

APKTAHI'CHC YHCJIa

dopmynupoBaHue HX, H300pakeHHE Ha
IPUMEHEHNE NIPU PEILICHUU YPaBHEHUM

€IMHUYHOW  OKPYKHOCTH,

®YHKIIUU, UX CBOMCTBA U TPA®UKHU

®Oyukuun. [lonsarue o
HeNpepLIBHOCTH
byHkuun

O3HakoMJIEHUE C TIOHSATHEM MEPEMEHHOW, NpPUMEPAMH 3aBUCHUMOCTEHN
MEeXy nepeMeHHbIMU. O3HAaKOMJIEHUE C TIOHSATHEM Tpaduika, ompeneacHue
MPUHAJISKHOCTH TOYKH Tpaduky ¢yHkuuu. Ompenenenue mo (opmyse
MpoCTeHIel 3aBUCHUMOCTH, BHAa ee Tpaduka. Breipakenuwe mo dopmyme
OJIHOW TepeMeHHOW uyepe3 apyrue. O3HAKOMJIEHHE C ONpeeTIeHUEM
byakuun, dopmynupoBanue ero. HaxoxiaeHue o05acTd ONpeeseHus
obnacTu 3HaUeHUN QPYHKIINH
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Conep:xkanue
o0y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

(Ha ypoBHe y4eOHBIX AeliCTBHI)

CaoiicTBa QyHKIUH.
I'padguyeckas
HHTepIpeTanus.
Ipumepsbl
(GyHKUMOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Npoleccax
U SIBJICHUSIX

O3HakoMIIeHHE C TpUMepaMH (PYHKIMOHAIBHBIX 3aBHCUMOCTEH B peabHBIX
IIpoueccax M3 CMEXHBIX IUCUUIUIMH. O3HaKOMJICHHME € J0Ka3aTeJIbHBIMU
paccyXKIeHUSAMH HEKOTOPBIX CBOMCTB JIMHEWHOW U KBaJAPATUYHON (yHKIHNH,
MPOBEICHUE WCCICIOBAHUSA JIMHEHHON, KYyCOYHO-JIMHEWHOW, JpOOHO-
JUHEWHOW W KBaIpaTUYHOM (QYHKIUI, TOCTpOEHHE UX TIpadUKOB.
[Toctpoenne u urenue rpapukoB QyHKuui. McciepoBanue QyHKIUH.
CocraBnenne BHIOB (YHKIMI 1O JaHHOMY YCJIOBHUIO, pEIICHHE 3ahaya
JKCTpeMyM. BrinonHenue npeoOpa3oBanuii rpaduka GpyHKIUN

OOpaTHble pyHKUMHU

N3yuenue noHsATUs oOpaTHOM (PyHKIUH, ONpPENEICHUE BUAA U IIOCTPOCHUE
rpadvka oOpaTHON (YHKIMM, HAXOXKIEHHE €€ OONacTH OMpeleleHUs U
obnactu 3HadeHuil. IlpuMeHeHue cBONCTB (yHKUMH NpU HCCIEIOBAHUU
YPaBHEHMH M pelIeHUM 33hay Ha 3KcTpeMyM. O3HakOMIIEHHE C MOHITHEM
CIIOKHOU (PyHKIIUU

CreneHHble,
noka3areJjibHbIe,
Jorapu(pmMuyeckue u
TPUTOHOMETPHYECKHE
¢pynkuun. O0parHbie
TPUTOHOMETPHYECKH e

GyHkuun

Breruncnenne 3HaueHuil QyHKIUMN 1o 3HA4YeHHUIO aprymeHTa. OmpenencHue
MOJIOKEHUS TOYKM Ha Tpaduke IO ee KOoopauHaTaM | HaoOOpoT.
Ucnonbs3oBanne CBOMCTB (DYHKIMI JJIS CpaBHEHHUS 3HAUCHUM CTETCHEH U
norapudmos. IlocTpoeHne rpaduKOB CTENEHHBIX U JOTapUPMHUUECKUX

GyHKIMIA.

Pemenue mokasaTesnbHBIX M JIOTapu(MUYECKUX YPaBHEHUH M HEPABEHCTB
[0 M3BECTHBIM anroputMaMm. O3HAKOMJIEHHE C TOHSATHEM HENpPEephIBHON
nepuom4eckoil pyHkuu, GopMyarMpoBaHUE CBOWCTB CHHYCa U KOCHHYCA,
noctpoeHrne ux rpadukoB. O3HAKOMIIEHHE C TOHSATHEM TapMOHHUYECKUX
Kosie0aHUH W TMpUMEpaMH TapMOHUYECKMX KojeOaHWi JUIsl ONUCAHUsA
mporeccoB B (u3uke W Apyrux oOjacTsax 3HaHus. O3HAKOMIIEHHE C
NOHATUEM pa3pbIBHOM mepuoauueckol  GyHKIuH, (opMyaupoBaHue
CBOICTB TaHTe€HCa M KOTaHI€HCa, OCTpoeHue ux rpagukon. [Ipumenenue
CBOWCTB (QYHKUMH JJs CpaBHEHMS 3HAYEHUH TPUTOHOMETPUUYECKHX
GyHKIMH, pemieHus TPUTOHOMETpUYeCKUX YypaBHeHuil. I[loctpoeHue
rpaMKoB OOpaTHBIX TPUTOHOMETPUYECKHX (DYHKIUI U ompejaereHue Mo
rpadukam ux cBoicTB. BoinonHenue npeoOpa3zoBaHus rpapuKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakOMJIEHHE C TOHATHEM YHCIOBOM MOCIIEA0BATEILHOCTH, CIIOCOOaMHU ee
3a/1aHUs], BBIYMCICHUSAMH €€ 4iaeHOB. O3HAKOMJICHHE C MOHATHEM Ipefena
NocjaeA0BaTeNbHOCTH.  (O3HAKOMIIEHME  C  BBIYMCIEHHEM  CyMMBI
OECKOHEYHOI'0 YHCJIOBOIO psja Ha NpUMEpe BBIYUCICHUS CYyMMBbI
OeckoHeyHO yObIBarolel reoMeTpruueckoil mporpeccuu. Pemenue 3a1a4y Ha
npUMeHeHne GopMysIbl CyMMbl OECKOHEYHO YOBIBAOIIEH reOMETpHYECKOn
IIPOrPECCUMU.
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Conep:xkanue
o0y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

(Ha ypoBHe y4eOHBIX AeliCTBHI)

IIpousBoanas u ee
NpUMEHeHHne

O3HakoMIIEHHE C TOHSATHEM Mpou3BOAHOW. M3yuenue u (opmynupoBaHue
€e MEXaHMYECKOTO0 M TE€OMETPUYECKOTO0 CMBICIA, W3YYEHHE aIropuTMa
BBIUUCIICHUSI TMPOU3BOJHOM Ha TMpHUMEpPEe BBIYUCICHUS MIHOBEHHOMN
CKOpPOCTM U yrioBoro koddduuuenta kacatenbHol. CocTaBieHue
ypaBHEHHUsI  KacaTeJbHOW B  o0meM  Buje. YCBOGHUE  IpaBUI
nuddepeHIMpoBanms, TaOJUIBI MPOU3BOJHBIX 3JIEMEHTAPHBIX (QYHKIUH,
npuMeHeHne A quddepeHpoBanns GyHKIUNA, COCTABICHUS ypaBHEHUS
KacarelbHOU. M3ydeHue TeopeM o CBS3M CBOMCTB (DYHKIIUH U POU3BOTHOM,
¢dopmynupoBka ux. IIpoBeneHne ¢ TOMOIIBIO TPOU3BOJIHON HUCCIIEIOBAHUS
byHKIMH, 3a1aHHON (OPMYJIO. Y CTaHOBIIEHHE CBS3U CBOMCTB (YHKIIMH U
NPOM3BOIHON 1O WX Trpadukam. [IpumeHeHne TPOU3BOIHON JUIS PEHICHUS
3aJa4 Ha HAaxOXJEHHE HaumOOJbIIEr0, HAMMEHbBIIEro 3HAYEeHHUA U Ha
HaXO0XJIEHHUE IKCTPEMYyMa.

IlepBooOpa3nas n
HHTerpaj

O3HakoMJieHHE C TOHSATHEM UHTerpaia u TnepBooOpasHoil. W3yueHue
MpaBUJia BBIYHMCIEHUS MEepBOOOpa3Hoi U TeopeMbl Hpiorona—IJleliOHMIIA.
Pemenne 3amay Ha CBS3b MEPBOOOPA3HON U €€ MPOM3BOIHOMN, BBIYUCICHUE
nepBooOpa3Hoil nns AaHHOM (yHkuuu. Pernenue 3amay Ha TpUMEHEHHE
HHTCrpaia ajd BbIYMCICHUA (1)I/ISI/ILIGCKI/IX BCJIMYHUH U HJIOHIB,I{GIX

YPABHEHUA U HEPABEHCTBA

YpaBHenus u
CHCTEeMbI YPaBHEHH I
HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ IByMsl
nepeMeHHbIMH

O3HakoMJIeHHE C MPOCTEHIIMMHU CBEIEHHSIMH O KOPHSX alre0pandeckux
YPAaBHEHUH, MOHATHUAMM HCCIIEIOBAHMS YPABHEHUN M CUCTEM YpaBHEHUM.
W3yyenue TeOpUM paBHOCUIBHOCTH YPAaBHEHUHW U €€ IPUMEHCHHS.
IloBTOpeHMe 3anmucu pEIIeHHs CTAHJAPTHBIX YPAaBHEHWM, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUN AJI CBEIEHUS K CTaHJIApPTHOMY YPaBHEHHUIO.
PemeHne  pauMOHANBHBIX,  HPPALMOHANBHBIX,  ITOKA3aTeIbHBIX U
TPUTOHOMETPUYECKUX YPaBHEHUN U cuUcTeM. lcrnosib3oBaHue CBOWCTB U
rpa¢ukoB GyHKIUNA [ perieHus ypaBHeHUM. [loBTOpeHHE OCHOBHBIX
IIPUEMOB pEUICHUS CHUCTEM. PeleHue ypaBHEHHMH C IPUMEHEHUEM BCEX
IIPUEMOB (Pa3JOKEHUS HAa MHOMKUTEJIH, BBEJACHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TIpaduueckoro meronaa). PemieHue cucreM ypaBHEHUH ¢
MPUMEHEHHUEM Pa3IMYHBIX ClI0c000B. O3HaKOMJIEHHE ¢ OOLIMMH BOIIPOCAMU
pellIeHHs] HEPaBeHCTB U UCIOJIb30BaHNE CBOWCTB U IpaduKoB GYHKUIUN U
pELICHMN HEPABEHCTB. PelleHne HEpaBeHCTB M CHCTEM HEPABEHCTB C
NPUMEHEHHEM pa3UYHBIX CrocoOoB. IlpumMeHeHHe MareMaTHYecKHX
METOJIOB JUISl PEUICHHs COJEp)KaTelbHBIX 3aJlad U3 pa3Iu4HbIX oOiactel
HayKU U IIPaKTUKU. MHTEpHIpeTHpOBaHUE pe3yabTaTOB C YYETOM pPEalbHBIX
OrpaHUYEHUN
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Conep:xkanue
o0y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B I€ATECJIBHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeliCTBHI)

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHOBHBIC IOHATHSA
KOMOMHATOPUKH

W3yuenne mpaBwia KOMOWHATOPHKM H TNPUMEHEHHE TPU pPEHICHUU
KOMOMHATOPHBIX 3a/Jad. PemieHne KOMOMHATOPHBIX 3a/ad  METOJOM
nepebopa W 1O TpaBWIy YMHOXKEHUs. O3HAKOMIIGHHE C TOHSATHIMHU
KOMOMHATOPHKHU: pa3MEIICHUSIMH, COYCTAHHUSMH, TICPECTAaHOBKAMHU U
dopmynamu Ui ux BbraucieHus. OObsSCHEHNE U TPUMEHEHHE (POPMYIT JIsI
BBIUMCJICHHSI Pa3MEIICHHM, MEPECTAHOBOK M COYCTAaHWH MPH PpEIICHUU
3agau. O3HakomiieHHe ¢ OmHOMOM HproToHa m TpeyroiapHuKoM Ilackais.
Pemenne npakTUYecKuX 3aJad C HCIOIb30BAHUEM TOHATUH W TPaBUII
KOMOWHATOPHKH.

DJ1eMeHThI TeOPUM

W3yueHne  KJIACCMUECKOTO  ONpPENENICHUs  BEpOSITHOCTH,  CBOWCTB
BEPOATHOCTH, TEOPEMBI O CyMMe BeposiTHOcTell. PaccMoTpenue npumepos

BEPOSATHOCTEM
BBIUMCJICHHS BEPOATHOCTEH. Perienne 3aa4 Ha BBIUMCICHHE BEPOSTHOCTEH
COOBITHI
IIpencraBienue O3HakoMJIEeHUE C  MPEACTaBICHHEM  YHCIOBBIX  JIAHHBIX W HX
NAHHBIX (TAGaMubI, | XaPAKTEpUCTHKAaMK. PelieHue TNpakTHYeCKUX 3ahady  Ha  00paboTKy
AMATPAMMBI, YHUCJIOBBIX IAHHBIX, BEIYUCIICHUE UX XaPaKTEPUCTHK
rpagukn)

I'EOMETPUA

IIpsimble ¥ I10CKOCTH
B IIPOCTPAHCTBE

@opMynHpoBKa U TMPUBEJICHUE JI0KA3aTENbCTB MPU3HAKOB B3aMMHOIO
pacronoXeHus MNpsAMBIX M IUIOCKOCTe. Pacnmo3HaBaHne Ha 4YepTexax U
MOJENIAX pa3JIMYHBIX CIIy4aeB B3aWMHOIO PACHOJOXKEHHUS MPSAMBIX U
IJIOCKOCTEM, apryMEHTHPOBAHHE CBOUX CyXIeHUH. POopMylIHpOBaHHE
OmpeieJICHUH, TPU3HAKOB U CBOMCTB MapayIeIbHbIX U NEPIEHAUKYISIPHBIX
IJIOCKOCTEM, NBYIrPaHHBIX M JIMHEWHBIX YIJIOB. BBINIOTHEHHE MOCTPOEHUS
YIJIOB MEXy MPSMBIMH, NMPSAMON U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU T10
ONMCAHUIO M PacClO3HaBaHWE WX Ha MoneisixX. [IpuMeHeHue NMpHU3HAKOB U
CBOMCTB pPacHoOJIOKEHUSI MPSIMBIX M IUIOCKOCTEH NpH pEUIeHUW 3a7ad.
N3o0paxkeHne Ha pHUCYHKaX ©  KOHCTPYHMPOBAHHME HA  MOJENSIX
NEePHNEHANKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH, HPSIMBIX, MapaieIbHbIX
MJIOCKOCTEH, YIJIOB MEXAYy TNpsIMOM U IUIOCKOCTBIO M O0OOCHOBaHUE
nocTpoeHus. PelieHne 3a1ay Ha BBIYHUCICHUE T€OMETPUYECKHUX BEJIUYMH.
OnuceiBaHWE PACCTOSTHUS OT TOYKH JO IUIOCKOCTH, OT MPSIMOM 10
MJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY CKPEIIUBAIOLUIUMUCA MPSIMBIMH,
MEXy MPOU3BOJBLHBIMU (pUTypaMH B TIpocTpaHCTBE. DOpMYITHUpOBaHHUE U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX(TEOpPEM CYIIECTBOBAHHSI,
cBoiicTBa).M300pakeHre Ha dYepTe)ax M MOJENAX PACCTOSHHS |
000CHOBaHHE CBOUX CyXJeHui. Onpe/enenre U BEIUMCICHHE PACCTOSHUHN B
npoctpancte. [IpuMenenne GopMyn U TEOpeM IUIAHUMETPUHU JIJIST PEIICHUS
3anay. O3HaKOMJIEHHE C MOHATHEM MapauIeIbHOTO MPOEKTUPOBAHUS U €0
cBoiicTBamMu. DOpMYJTHMPOBAHHE TEOPEMBI O IUIOMAAM OPTOTOHAJIBHOU
MPOEKIIMM MHOTOYTOJIbHUKA.
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Conep:xkanue
o0y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B I€ATECJIBHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeliCTBHI)

MHOrorpaHHUKHU

Onucanne ¥ XapakTepUCTUKA PA3JIMYHBIX BUIOB MHOIOTPAHHUKOB,
HEepEeYUCIICHNE UX 3JIEMEHTOB U CBOWCTB. M300pajkeHrne MHOIOIpaHHUKOB U
BBINOJIHEHUE TIOCTPOCHUS Ha M300PAKEHHUSIX U MOJENSAX MHOTOIPAaHHHUKOB.
Bbluucnenne JMHEHHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUU. XapaKTepUCTHKA U
n300pakeHHe  CEYEHUs,, pPa3BEepPTKU MHOIOIPAaHHUKOB, BBIYMCIICHHE
wiomaned nosepxHocTed. llocTpoeHue mpocteilnx ceueHud KyoOa,
npu3mbl, nupamuabl. [IpuMenenue (akToB M CBEIEHUHM U3 IUIAHUMETPHH.
O3HakoOMJICHHE C BHJIAMH CHUMMETPHUIl B MPOCTPAHCTBE, (OPMYIHPOBAHUE
OlpesielIeHud U CBOMCTB. XapaKTepUCTHKa CUMMETPUM TeJl BpAIIECHUS U
MHOTOTrpaHHHUKOB. [IprMeHeHne CBONCTB CUMMETPUHU NPU PELIECHUH 3a]ad.
Vcnonb3oBaHue  NpUOOPETEHHbIX  3HAHUM Ui HUCCIEIOBaHMS U
MOJCIIMPOBAHMS ~ HECIOXKHBIX  3amad.  M3o0pakeHMe  OCHOBHBIX
MHOTI'OI'PaHHHUKOB U BBIIIOJHEHNUE PUCYHKOB TI0 YCIOBUSAM 3a/1a4.

Tesia u moBepxHOCTH
BpalleHHs

O3HakomyieHMEe C BHJaMM Tel BpalleHus, (OpMyJIHMpOBaHHE HX
ompeneneHud M cBOWCTB. POPMYIMPOBAHME TEOPEM O CEYECHHM LIapa
IUIOCKOCTBIO U IIJIOCKOCTH, KacaTelbHOW K cdepe. XapakTepucTUKa HU
n300pakeHUe TeJ BpallleHus, UX pa3BepTKU, ceueHus. PemieHue 3amgay Ha
IIOCTPOCHHUE CEUYEHUM, BBIYMCICHUE JUIMH, PACCTOSHUM, YIJIOB, IUIOLIAJEH.
IIpoBeneHne AOKa3aTENbHBIX PACCYXKACHUM IpU  PELICHUMM  3aJad.
IIpuMeHeHnEe CBOMCTB CUMMETPUU IPU PELICHUH 3aJa4 Ha Teja BpallleHus,
KoMOMHauMo Ten. M300paxkeHre OCHOBHBIX KPYTJIBIX TEJl U BBINOJIHEHUE
PHUCYHKA 10 YCJIIOBHIO 3a1a4H.

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHME C TOHATUSAMHU IUIOIIAAM U o0beMa, aKCMOMaMH H
cBoiicTBamu. Perienue 3a1au Ha BBIYMCIIEHUE TJIOMIAJACH MIIOCKUX (UTYp C
IPUMEHEHUEM COOTBETCTBYIOIIUX (GOpMYyT M (PaKTOB M3 IUIAHUMETPHUH.
W3yueHne TeopeM O BBIYMCICHUH OOBEMOB IMPOCTPAHCTBEHHBIX Tel,
pelieHre 3a7a4d Ha npuMeHeHne (Gopmy BelYMcIeHus: 00beMoB. M3yduenue
(dbopMyI T BBIYMCIIEHUS TUIOMIAAeH TOBEPXHOCTE MHOTOTPAHHUKOB U TEJ
BpaieHus. O3HaKOMJIEHUE C METOJIOM BBIUMCIICHMS TUIOIIA I TOBEPXHOCTU
chepbl. PemieHune 3agay  Ha BBIUMCIEHHE IUIONIA/IeH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI.
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Conep:xkanue
o0y4eHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B I€ATECJIBHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeliCTBHI)

Koopaunartsl u
BEKTOPbI

O3HakoMJIEeHHE C MOHATHEM BeKTopa. V3ydeHue aeKkapTOBOM CHUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE, IOCTPOEHUE T10 3alaHHbIM KOOPAUHATAM TOYEK
U IUIOCKOCTEM, HaxOXKJEHHUE KOOpAMHAT TodeK. HaxokneHue ypaBHEHUH
OKPY)XKHOCTH, c(epbl, IUIOCKOCTH. BbluncieHne paccTOSIHUH Mexay
TOYKaMHU. V3ydeHHe CBOWCTB BEKTOPHBIX BEJIMYMH, IPABWII Pa3JI0KCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABHJI HAXOXKIACHHUS KOOPAHMHAT
BEKTOpa B IIPOCTPAHCTBE, INPABWJ JEHCTBUM C BEKTOPAMH, 3aJaHHBIMU
KoopAauHataMmu. lIpuMeHeHue Teopuu Npu pelIeHHH 3a7ad Ha ACUCTBHS C
BEKTOpaMHU. M3ydeHue CKaJspHOro IPOU3BEICHUS BEKTOPOB, BEKTOPHOIO
YPaBHEHHs NPSAMON U IJIOCKOCTH. [IpuMeHeHne Teopun Ipy peleHnu 3a1a4
Ha JICUCTBUSA C BEKTOPAMM, KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB
JUIsL BBIYMCICHMS BEIWYMH YIVIOB M paccrosHui. (O3HaKOMIIEHHE C
JIOKa3aTeNbCTBAMA TEOPEM CTEPEOMETPUM O B3aMMHOM DPACIIOIOXKCHUH
IPSIMBIX U IIJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB.
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6. YCJIOBUS PEAJIM3AIINY YUEBHOM JUCIHATIIIMHBI

MarepuajibHO-TeXHHYECKOe o0ecreyeHue

VYyeOHasi AUCHUILTMHA pean3yeTcsl B yueOHOM KabuHeTe «MareMaTuka.

OobopynoBanue y4eOHOTr0 KaOuHeTa:

L4 IMOCaZI0OYHBbIC MCCTA I10 KOJIUYCCTBY o6yqa10umxcg;

L4 pa60qee MECTO IIPEIoaaBaTECIIA;

L4 KOMIIJICKT KapTO4YCK — SaﬂaHI/Iﬁ 10 BCEM TEMaM,

L4 KOMIIJICKT KapTO4YCK — SaﬂaHI/Iﬁ JJIA KOHTPOJIbHBIX pa60T 10 BCEM TEMaM,
L4 BUACOMaTCpHraIbl JJIs1 YPOKOB.

TexHnyeckue cpeacTBa 00y4eHUsl:

. MYJIbTUMEAUMHBIN IPOEKTOP;
. HOYTOYK;

. IIPOEKLIMOHHBIN JKPaH;

) M®Y,

. TB «BBK»

24



7. IJIUTEPATYPA
Jns ctyaeHToB
bocomonos, H. B. Matemaruka: yue0. mist ccyzos / H. B. boromonos, I1. . Camoitnenko. — 7-e usn.,
crepeorurr. - M—: Jlpoda, 2017. — 395, [5] c: um.
Anumos II1.A. u Op. MatemaTuka: anredpa U Hayajga MaTeMaTHYECKOTO aHAIM3a, reoMeTpusi. Anredpa
Y HaYaja MaTeMaTu4eckoro ananu3a (0a3oBbli u yriuyonennsiit ypoBan).10—11 kmaccsl. — M., 2014,
Amanacan JI. C., Bymyzos B. ®., Kaoomyes C. b. u op. Maremaruka: anreOpa ¥ Hayaia
MareMaTthueckoro aHanausa. ['eomerpus. ['eomerpus (6a30BbIi W yriayOseHHbIH ypoBHH). 10—11
Kjaccel. — M., 2014.
bawmakoe M.M. MaremaTtuka: y4eOHHUK JJIsi CTYA. YUpeKACHUU cperd. mpod. oOpazoBanus. —M.,
2014.
bawmaxose M.J. Matematuka. COOpHUK 3amad npoduiIbHON HampaBieHHOCTH: yueO. [Tocobue st
CTYyIl. yupexaeHui cpea. npod. oopazoanus. — M., 2014.
bawmaxoe M.HM. Maremaruka. 3amadyHuk: yde0. mocoOue JuIsl CTYH. YYPSKICHHH cpel. mpod.
obpazoBanus. — M., 2014.
bawmaxose M.U. Marematrka. DIEKTPOHHBIN y4ue0.-METO. KOMIUIEKC JUISl CTy. YUpPEXKICHUM Cpe.
npod. obpazoBanus. — M., 2015.
bawmaroe M.M. Marematuka (6a30Bbiii ypoBenb). 10 kinace. — M., 2014. bawmakos
M.H. Maremaruka (6a30Bb1id ypoBeHs). 11 ximacc. — M., 2014. bawmakoe M.U. Anredpa
Y Hauvajia aHanusa, reometpus. 10 kimacec. — M., 2013.
bawmaroe M. . Marematuka (6a30BbIii ypoBeHb). 10 kiacc. COopHUK 3ama4: yued. mocodue. — M.,
2008.
bawmaroe M. 1. Marematuka (6a30Bb1ii ypoBeHb). 11 kiacc. COopHuk 3aaau: yueb. mocodue. — M.,
2012.
I'yces B.A., I'pucopvee C.I., Heoreuna C.B. Marematuka st mpodeccuii W crenuaibHOCTeH
COLIMAJIbHO-9KOHOMUYECKOTO MPOMIIS: YIeOHUK I CTY/l. YUpEKACHU cpel. mpod. oOpazoBaHUs. —
M., 2014.
Konseun FO.M., Trkaueea M.B, ®edeposa H.E. u Op. Matemaruka: anreOpa M Hayaja
MaTeMaTHUYeCcKoro aHanusa. Anredpa ¥ Hadajla MaTeMaTH4YecKoro aHanusa (0a30BbIid U yriyOJaeHHBIN
ypoBHH). 10 knacc / moxa pen. A.b. Xwwxkuenko. — M., 2014.
Konseun FHOM., Tkauesa M.B., ®edeposa H.E. u Op. Maremaruka: anreOpa W Hayaia
MaTeMaTHYeCcKoro aHanu3a. Anredpa ¥ Hadajla MaTeMaTU4ecKoro aHaian3a (0a30BbIM M yriyOJIEeHHBIH
ypoBHH). 11 knacc / mox pen. A.b JXKwmwxkuenko. — M., 2014.

Jlns npenogasareneit

®enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit Deneparum.
[Ipuka3 MunucrepctBa oOpa3oBaHusi U Hayku P® or 17.05.2012 Ne 413 «O06 yTBepxkaeHUU
(benepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAAapTa CpeaHero (MOJHOro) oOIero
o0pa3oBaHU».

[Ipuka3z MunucrepcrBa oOpasoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM U3MEHEHUH B
[Ipuka3 MunucrepctBa obpazoBanus u Hayku Poccuiickoit denepauuu ot 17.05.2012 Ne 413 «*“O0
YTBEP)KICHUN (eepabHOIO TOCYAApCTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa CPEAHEro (IOJIHOTO)
o01mero oopa3oBaHus”».

[Tucemo JlemapraMeHTa rocy1apCTBEHHOW MOJUTUKU B cepe MOAroToBKU padounx kaapos u IO
MunucrepcrBa oOpazoBanus U Hayku P® ot 17.03.2016 Ne 06-259 «PexoMeHaanuu no opraHus3anuu
MOJTydeHUs1 CpeaHero oOmero oOpa3oBaHUs B MpeJenax OCBOSHHUS 00pa30BaTENbHBIX MPOTPAMM
cpenHero mpodecCHOHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHUS C Yy4ETOM
TpeOoBaHM (emepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB W  IOJydaeMOU
npodeccur WM CeNUaIbHOCTH CPEIHEro NMpodeccHoHaIbHOr0 00pa3oBaHUs.

bawmakoe M.M. MatemaTuka: KH. Ui IpenoiaBaTesis: MeTol. mocooue. — M., 2013

bawmarxose M.U., [[viecanos LLI.M. Metoaudeckoe ocodue s moaroroBku k EI'D. — M., 2011.
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8. AHTEPHET-PECYPCBbI
MaremaTtuueckas mkoJsia B MIaTepHere.
http://www.bymath.net/ (Jlata oopamenwus: 25.08.2021)
Jns yaurenen MmaTreMaTUKU
www.aonb.ru/depart/is/mat.pdf ([lata ooparmienus: 25.08.2021)
Meroanueckue pPEKOMEHJIAlUU.
www.imc-new.com/index.php/teaching./210-2011-04-19-06-23-55
Onumnuazsl Mo MaTeMaTUKeE
uztest.net/course/view.php?id=11 (J{ata oopamenus: 25.08.2021)
Maremaruueckue myoiIrKauu
www.nsc.ru/win/mathpub/ ([lata oopamenus: 25.08.2021)
http://www.math.ru (/lara oopamenus: 25.08.2021)
l"azera "MaremaTuka" uznarenasckoro gqoma "[lepBoe ceHTsaOps"
http://mat.1september.ru ([lata o6pamienus: 25.08.2021)
Matematuka B OTKPBITOM KOJUIEIKE
http://www.mathematics.ru ([ara oopamenus: 25.08.2021)
Maremaruka: KoHCyIbTallMOHHBIN HEHTP MpenogaBaTeieil U BbITYCKHUKOB MIY
http://school.msu.ru (/lara obpamienus: 25.08.2021)
Martepuaisl 1o MaTeMaTuke B EnuHOM KoJIeKuy mudpoBeIX 00pa3oBaTeIbHBIX PECypCOB
http://school_collection.edu.ru/collection/matematika/ ([lara obpamienuns: 25.08.2021)
MOCKOBCKUH IICHTP HEMPEPHIBHOTO MaTeMaTndeckoro oopazosanus (MIIHMO)
http://www.mccme.ru (Jlata oopamenus: 25.08.2021)
OO0pazoBatenbHbIi MaTeMaTudyeckuil cat Exponenta.ru
http://www.exponenta.ru (Iara ooparenus: 25.08.2021)
Oo6mepoccuiickuii Matemarnueckuid mopraia Math Net.Ru
http://www.mathnet.ru ([lara o6pamienus: 25.08.2021)
[Mopran Allmath.ru — Bcst Matemaruka B OTHOM MeCTe
http://math.ournet.md (/lara o6pamienus: 25.08.2021)
Bces onementapuas maremaruka: CpeHss MaTeMaTuueckas MHTEPHET — [IKOJIa
http://www.bymath.net ([Tata oopamienus: 25.08.2021)
I'eomeTprueckunii mopran
http://www.neive.by.ru (Jlara oopamenus: 25.08.2021)
I'paduku pynkumii
http://comp_science.narod.ru (/lata obparenwus: 25.08.2021)
JluckperHast Maremaruka: aaroputmsl (mpoekt Computer Algorithm Tutor)
http://www.uztest.ru
3aauyu 1o reoMeTpun: HHHOPMalMOHHO — TOMCKOBAs cUCTEMa
http://www.math_on_line.com(/lara o6pamenus: 25.08.2021)
NuTepHer-6ubarorexa Gpru3nKo-MaTeMaTHUECKOM JIUTEpPaTyphl
http://smekalka.pp.ru (Jlata oopamenus: 25.08.2021)
MaremMartrka OHJIalH: cripaBOYHAs HH(GOPMAITUS B TIOMOIIb CTYACHTY
http://matematiku.ru ([Iata oopamenus: 25.08.2021)
MaremMartrka B TOMOIIb NIKOJIBHUKY U CTYJEHTY (T€CTHI IO MATEMATHKE OHJIANH )
http://www.etudes.ru (/lara ooparmienus: 25.08.2021)
Marepuansl 11t MAaTEMaTHIECKUX KPY>KKOB, (PaKyIbTaTHBOB, CIIEIIKYPCOB
http://math.child.ru (/lata o6pamienus: 25.08.2021)
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