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1. HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma no y4eOHOM AUCHUIUIMHE pa3paboTaHa Ha OCHOBE MPUMEP-
HOM IporpaMmbl 00111e00pa3oBaTebHON YUeOHOU AUCIUIUIMHBL «MareMatuka: anreo-
pa ¥ Hayaja MaTEMAaTUYECKOTO aHalln3a; TeOMETPpHUA», pekoMeH10BaHHOH PI'AY «DU-
PO» (Ilpotokon Ne3 ot 21 utons 2015 rona, Peructpanmonnsiii Homep peuensuu 377
ot 23 utonst 2015 r. ®I'AY «OUPOy).

Pabouast mporpamma 00111€e00pa3oBaTesibHON yueOHOM nucuurinHa «MaremaTu-
Ka: anrebpa ¥ Hayajla MaTEMaTUYECKOTO aHalIM3a; reoMeTpus» (nainee — «Maremaru-
Ka») IpeHa3HavYeHa JJisl U3yYeHUs MaTeMaTUKU B TEXHUKYMaX, peain3yronxX oopas3o-
BaTEJIbHYIO MPOrpaMMy CPEIHEro oOLIero oOpa3oBaHUs B MpeJeiaax OCBOECHUS OCHOB-
HOI mpodeccuonansHOl obpazoBarensHOl nporpammbl CIIO (OITOIT CIIO) na 6a3e
OCHOBHOI'O 00ILIET0 00pa30BaHuUs IPHU MOATOTOBKE CIIELHMAIUCTOB CPEAHETO 3BEHA.

Pabouast nmporpamma pazpadborana Ha ocHoBe TpedboBanuii @I'OC cpeanero 00-
1Iero 00pa3oBaHus, NPEABIBISIEMBIX K CTPYKTYPE, COIEPKAHUIO U pe3yJIbTaTaM OCBOE-
HUS Y4eOHOUM AUCUUIUTMHBI «MaTeMaThka», B COOTBETCTBUU ¢ PekoMeH1ausMu 1o op-
raHu3alliy MOJTYYEHUsl CpeAHero o01ero oopa3oBaHus B Mpejeaax OCBOEHUs 00pa3o-
BaTEJbHBIX IPOrPaMM CPEIHETO MPOPECCHOHATBLHOIO 00pa30BaHus Ha 6a3€ OCHOBHOTO
o0miero oopazoBaHus ¢ y4eToM TpeOoBaHUM (perepabHbIX TOCYJapCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAHIAPTOB U MOJIy4aeMOU CIENUAILHOCTH CPETHEro MpodecCuoHaIbHOTO
oOpa3oBanus (muceMo JlemaprameHTa rocyJapcTBEHHOM MOIUTHKU B cepe MOAr0TOB-
K1 padbounx kaapos u JI1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue paboueil nporpammel «MaremaTrka» HalpaBICHO HA JOCTH)KEHHE
CHEAYIOIINX LIEJEH:

« oOecrnieueHre c(hOPMUPOBAHHOCTH MPEACTABICHHUI O COLMAIBHBIX, KYJIbTYPHBIX U UC-
TOPUYECKHX (PAKTOpAxX CTAHOBJICHUS MaTEMaTHKU;

« oOecrnieueHre CHOPMUPOBAHHOCTU JIOTHUYECKOTO, aJTOPUTMUYECKOTO U MaTeMaThye-
CKOT'O MBIILJICHHUS;

« oOecrnieueHre CPOPMUPOBAHHOCTH YMEHHI MPUMEHSTh MOJYyYECHHbIE 3HAHUS TIPU pe-
IICHUU Pa3JIMYHbIX 33/1a4;

« obecrieyeHre cHOpMHPOBAHHOCTU MPEACTABICHUH O MaTeMaTHKE Kak 4yacTH OOIie-
YEJIOBEYECKON KYJIbTYPbl, YHUBEPCAIIBHOM SI3bIKE HAYKH, MO3BOJISIIOLIEM OINKCHIBATh U
M3y4aTh peajbHbIC MTPOLECCHI U SIBJICHUS.

B pabouyto mporpammy BKJIIOYEHO COJEp’KaHUE, HAIllpaBleHHOEe Ha (opMuUpoBa-
HUE Y CTYJICHTOB KOMIIETEHIIMH, HEOOXOMUMBIX i KauyecTBeHHOro ocBoeHust OITOIT
CIIO Ha 6a3e 0OCHOBHOTO 00I1Iero 00pa3oBaHus C MOJIYYEHHEM CpeHEero oo1iero oopa-
30BaHMS; IPOrPaMMbl TOATOTOBKY crienuaiucToB cpeanero 3seHa (IIIICC3).

B paGoueit mporpaMme n3MeHeHa MOCIeA0BaTEIbHOCTh U3YUEHUS TEMBI « Y paB-
HEHUS U HEPaBEHCTBa» MO0 CPABHEHUIO C MPUMEPHOI MPOrpaMMOH, C LENbI0 HEPA3PhIB-
HOTO U3y4eHus paszzena «Anredpa». Ha ocHOBe cofepskaHus B IPUMEPHOM mporpaMmme
pasnena Havana MareMaThyeckoro aHaiausa B pabouei nporpaMmme chopMyIupOBaHbI
tembl: Tema 2.1 IlocnenoBarensHoct, Tema 2.2 TlpousBoanas, Tema 2.3 IlepBooGpas-
Has 1 UHTErpall.

B temax «IIpeoOpa3zoBanue parmoHaIbHBIX, UPPAITMOHAIBHBIX CTETICHHBIX, TTOKA-
3aTeNbHBIX U JIOTApU(PMUUIECKUX BBIpakKeHHi.», «CUHYC, KOCUHYC, TAHT€HC M KOTaH-
re’c uucnia.», «[IpuMepsl mpumMeHeHns uHTerpaga B GU3UKe U TeoMeTpun.», «Parmo-
HaJIbHbIE, UPPALIMOHAIIbHBIC, TTOKA3aTEIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS U CHU-
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CTeMbL.», «PalroHanbHble, UppaloHalbHbIe, TOKA3aTEIbHbIE U MPUeOHOMempuiecKue
HEpaBEHCTBA.» (OPMYIUPOBKA AUMTAKTUYCCKUX CAWHHI] Pa3lelICHbl Ha MPEII0KEHUS
TUTSL U3YYCHHSI Ha OTNICTBHBIX YICOHBIX 3aHATHUSX.

B Teme «TpuroHomerpudeckrne ypaBHEHUSI U HEPABEHCTBA» MPAKTUICCKHUE 3aHs-
tus «lIpocreiie TpuroHoMeTpuuecKue ypaBHEHUsI U HepaBeHcTBa. OOpaTHBIE TpH-
TOHOMETpUYECKHe (PYHKIUU: apKCHHYC, apKKOCHHYC, apKTaHTEHC.» BBITIOJHSIOTCS Ha
OJTHOM Y4eOHOM 3aHITHH TaK KaK JaHHBIN y9eOHBI MaTepHrall B3aMMOCBSI3aH.

B paboueii nporpamMMe yBeJIMY€HO KOJIMYECTBO YAaCOB HA U3yueHUe TeMbl « OCHO-
BBl TPUTOHOMETPHUM», TaK KakK JlaHHAs TeMa SBIIACTCS HauOoJee 3HAYMMOU IS TTOATO-
TOBKH CIICIIMATIMCTOB TeXHUYecKoro mpodmis. B Teme «MHTErpan u ero mpuMeHEeHHE)
YMEHbIIIEHO Ha ofuH Yac. O0Iiee KOJMYEeCTBO YacOB COOTBETCTBYET NMPUMEPHOM MpPO-
rpamMme.

Pabouast mporpaMma MOKET MCTIOJIB30BAThCS APYTUMU MPOPECCHOHATBHBIMU 00-
pa30BaTEILHBIMU  OPTAHU3AIMSAMH, PEATH3YIOIMIMMH 00pa30BaTEIbHYI0 MPOTPAMMY
cpenHero obmero obpazoBanus B mipeaenax ocBoeHuss ocaoBHor OITOIT CITO na 6aze
ocHOBHOTrO 06011ero oopazosanus (ITIICC3).

2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCOUTIIMHBI
«MATEMATUKA: AJITEBPA U HAUYAJIA
MATEMATHYECKOI'O AHAJIU3A; TEOMETPUS»

Marematuka saBisieTcs GyHIaMEHTaIBHOW 00111€00pa30BaTeIbHON TUCIUILTMHON
CO CIIOKHUBIITUMCSI YCTOWUMBBIM COJIEP)KaHUEM M OOITUMH TPEOOBAHUSMHU K TTOJATOTOBKE
o0yyJarommxcs.

IIpu ocBoenuu cnenuanbHocted CIIO  texHudeckoro mnpoduisa mnpodeccuo-
HaJbHOIO OOpa3oBaHUsA MaTeMaTHKa M3ydaeTcs: Oosee yriiyOJIeHHO, Kak mpo(uiabHas
ydeOHast TUCIUTIINHA, YIUTHIBAIOMIAS CIICITU(DHUKY OCBAMBAECMBIX CIIECITHAIEHOCTEH.

DTO BBIpaKACTCSA B COACPKAHUN OOYUCHUS, KOJMUECTBE YACOB, BBIICISICMBIX Ha
U3Y4YEHHUE OTNIETBHBIX TEM MPOTPaMMBbl, TTyOMHE X OCBOCHUS CTYACHTaMH, O0bEME U
XapaKkTepe MPaKTUYECKUX 3aHATHUM, BUJAX BHEAYJIUTOPHOW CaAMOCTOATEIHbHON paboThI
CTYJICHTOB.

OO0mume 1enu u3ydeHUs: MaTeMaTHKW TPAJUIIMOHHO PEaTu3yIOTCs B UYEThIPEX
HaIpaBJICHUSX:

1) oOmiee nmpeAcTaBieHUe 00 HAESIX M METOIaX MaTeMATUKH;

2) HHTEUICKTyaJIbHOEC Pa3BHUTHC;

3) oBnajcHHE HEOOXOUMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;
4) BoOCIHTATEILHOE BO3IECHCTBUE.

[Tpodunuzanus mene MaTeMaTUUYeCKOro 00pa30BaHMS OTPAKAETCS Ha BBHIOOpE
IPUOPUTETOB B OPTaHU3aLUMU yUeOHOU AesTeNbHOCTUA 00yJaromuxcs. st TexHu4ecko-
ro npoduiia npodecCHoOHAILHOTO 00pa3oBaHus BHIOOD IIeJIei cMelaeTcs B mparMaTu-
YECKOM HaNpaBJICHUH, MPEAYCMATPUBAIOIIEM YCHUJICHUE M PACHIUPEHUE TPUKIIATHOTO
XapakTepa U3y4eHUss MaTeMaTUKH, TPEUMYIIECTBEHHOW OPUEHTAIINHN HA aJTOpPUTMHUYE-
CKUU CTHJIb TO3HABATEIIbHOMN JEATEIBHOCTH.

N3yuenne matemaTuky Kak mpoduiibHON 001ieo0pa3oBaTeIbHOM yueOHOM Iuc-
[UTUTMHBI, YYUTHIBAIOMIEH CHENU(PUKY OCBAMBAEMBIX CTYJAEHTAMH CHEIHAIBHOCTU
CIIO, obecnieunBaeTcs:



e BBIOOPOM pA3IUYHBIX MOAXO0B K BBEJICHUIO OCHOBHBIX MOHSTHUH;

« (opMHUpOBaHHEM CHCTEMBI YU€OHBIX 3a/IaHMI, 0OecieunBaronux dpPpeKTuBHOE
OCYUIECTBJIEHUE BHIOPAHHBIX 1IEJIEBbIX YCTAHOBOK;

o oOoraiieHueM CreKkTpa CTWiIeHd Yy4eOHOU NESITeIbHOCTH 3a CUET COIJIACOBAHUSA C
BEJIyIIIUMH JCSITEIbHOCTHBIMU XapaKTEPUCTHUKAMU BhIOpaHHOM mpodeccun / crie-
UAJTBHOCTH.

[IpodunbHas cocTapisiomias oTpaxaeTcsi B TpeOOBaHUSIX K MOJArOTOBKE o0yda-
IOIUXCS B YACTH:

« 00IIel cuCTEMbI 3HAHUM: CO/IepKATEIbHbIE TPUMEPHI UCIIOJIH30BAHUS MaTEMATH-
YEeCKUX U U METO/I0B B MPO(ECCHOHATLHON e TeIbHOCTH;

e  YMEHWIl: pa3inyue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSAEMBIX aITOPUT-

MOB;

e TIPAKTUYECKOTO HMCIOJB30BaHUS MPUOOPETCHHBIX 3HAHWUN W YMEHUIN: WHIUBHUIY-
JIBHOTO Y4E€OHOr0 OMbITa B MOCTPOEHUU MATEMATHYECKUX MOJIEIEH, BBIIIOJIHEHNUN
MCCJIEI0BATENBCKUX MTPOEKTOB.

Takum oOpazoMm, peanuzanusi CoOAEpKaHUs y4eOHON JUCHUIUIMHBI OPUEHTUPYET
Ha MPUOPUTETHYIO POJIb MPOIIECCYATbHBIX XapaKTEPUCTHK y4eOHOM paboThI, 3aBUCS-
X ot npoduiia npodeccuoHaIbHOTO 00pa30BaHusl, MOTYUYEHHUS OIbITA UCIOIh30Ba-
HUS MAaTEMAaTHKU B COJEPKATEIbHBIX U MPOGECCUOHANIBHO 3HAYMMBIX CUTYAIMSIX I10
CpaBHEHUIO ¢ (HOPMATLHO-YPOBHEBBIMU PE3YIbTATUBHBIMU XapaKTEPUCTHKAMU 00yUe-
HUSL.

Conepxanve yueOHON AUCIUILIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU
CoJIep>KaTeJIbHBIMU JTUHUSAMU OOY4YEHUS] MAaTEMATUKE:

o anreOpanyeckas JIMHUS, BKIIOYAON[as CUCTEMAaTU3alMI0 CBEICHUN O YHUCIIAX; U3-
y4€HUE HOBBIX M 0000IIICHUE paHee U3YUCHHBIX onepaluii (BO3BEACHUE B CTEIICHD,
U3BJICUEHUE KOPHS, JIOTapU(PMUPOBAHKUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC U
oOpaTHbIE K HUM); U3yUEHHUE HOBBIX BHUJIOB YUCJIOBBIX BBIpaXEHUU U POpMYJI; CO-
BEPIICHCTBOBAHUE MPAKTUUECKUX HABBIKOB M BBIYMCIUTEIBLHOM KYJBTYPHI, pac-
IIMPEHUE W COBEPIIEHCTBOBAHKUE AJreOpanyecKkoro ammapara, chopMupoBaHHOTO
B OCHOBHOMH IIKOJIE, U €r0 MPUMEHEHUE K PEHICHUIO MATEMATUYECKUX U MPUKIIA]I-
HBIX 33]1a4;

e TEOpPETUKO-(DYHKIIMOHANIbHAS JIMHUSI, BKIIIOYAONIAsl CUCTEMATU3AIMIO U PACIIU-
peHue cBefeHU O (YHKIMIX, COBEPIICHCTBOBaHHE TpaUYeCKUX YMEHHUI; 3Ha-
KOMCTBO C OCHOBHBIMH HJICSIMH ¥ METOJIaMU MaTEMaTHYECKOTO aHaIn3a B 00beEME,
MO3BOJISIIOIEM HCCJIEA0BATh 3JEMEHTapHble (DYHKIMM M pemaTh MpOCTEHIINe
reoMeTpudeckue, GU3nIecKue 1 Apyrue NpuKkiIagHble 3a1a4u;

o JIMHUS YpaBHEHUU M HEPABEHCTB, OCHOBaHHAas HAa MOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTUYeCKUX MOJEJNIEH, IMepecekaronascs ¢ anreOpanvyeckoil U TEOpEeTUKO-
(GYyHKUMOHATIBHOM JMHUSMU W BKJIOYAIOIIAs Pa3BUTHE W COBEPIIEHCTBOBAHUE
TEXHUKU aJireOpanyeckux mpeoOpa3oBaHui JIJIsl PEIICHHs] YPAaBHEHUM, HEPABEHCTB
u cucteM; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH M MCCIIEI0BATh MPOCTEHIIINE Ma-
TeMaTU4YECKUE MOJEIN MPHU PEUICHUU NMPUKIAIHBIX 3a7ad, 3a7a4 U3 CMEXHBIX U
CHEUUAIIBHBIX JUCIUIIINH;

o TEOMETpUYECKAas JIMHUS, BKIIOYAIOIIAsl HArJSHbIE NPEACTaBICHUS O MPOCTpPaH-
CTBEHHBIX (UTypax W HM3y4YE€HHUE MX CBOKMCTB, (pOpMUPOBaHHWE W PA3BUTHUE MPO-
CTPaHCTBEHHOT'O BOOOPAKEHUSI, pa3BUTUE CIIOCOOOB F€OMETPUUECKUX U3MEPEHUH,
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KOOPAMHATHOTO M BEKTOPHOTO METOJOB JJSl PELICHUS MAaTEeMaTHUYeCKUX M TMPHU-
KJIAJHBIX 3a/1a4;

e CTOXaCTHUYECKasl JIMHMS, OCHOBAHHAas HAa Pa3BUTUM KOMOWHATOPHBIX YMEHH,
MPEACTABICHUM O BEPOATHOCTHO-CTATUCTHUECKMX 3aKOHOMEPHOCTSIX OKpYKaro-
HIeT0 MUpa.

B tremaTtudeckom 1utane pabouei mporpaMMbl yu4eOHBIN MaTepual MPeICTaBICH B
dbopme dYepeayromerocss pa3BepThIBAHMS OCHOBHBIX COJCPKATEIbHBIX JUHUMN (anre-
Opanyeckoi, ypaBHEHUN M HEPaBEHCTB, TECOPETUKO-(QDYHKIIMOHAJILHOM, TreoMeTpuye-
CKOM, CTOXaCTHYECKOI), UTO MO3BOJISIET THOKO MCIOJIb30BaTh X PACIOJIOKEHUE U B3a-
UMOCBSI3b, COCTABJISITh PaOOUYMii KaJIeHJApHBIN IUIaH, MO-pa3sHOMY dYepenys ydeOHbIe
TeMHI (TJIaBbl y9eOHHKA), YYUTHIBAS TEXHUICCKUN MPOGUIIh TPoPECCHOHATBEHOTO 00pa-
30BaHus, crenuuky ocBauBaeMbix crenuaibHocTedt CIIO, rmyOuny u3ydeHus mare-
puala, ypoBeHb MOJATOTOBKH CTY/IEHTOB 110 MPEIMETY.

Nzyuenne obieoOpa3oBaTenbHON yueOHOM TUCIUIUIMHBI «MaTtemaTtuka» 3aBep-
I1aeTcs MojABEICHUEM UTOTOB B (hOpMe SK3aMeHa B paMKax MPOMEXYTOUHOH arrecra-
MU CTyAeHTOB B npoiecce ocBoeHus ocHoBHOM OIIOIT CITO ¢ nmonydyeHueM cpeaHero
obmero oopazopanus (IITICC3).

B paznene nporpammel «Conepxanue yaeOHON AUCIUIUIMHBDY KYpCHUBOM BbIje-
JIeH MaTepuall, KOTOPBIM MpU W3YyYEHUU MATEMATUKH Kak 0a30BOM, Tak U NMPO(UILHON
y4eOHOMN AUCIUILIUHBI, KOHTPOJIIO HE TIOITICKHUT.

3. MECTO YUYEBHOM JUCHUILIUHBI B YYEFHOM ILJIAHE

VYuebnasa nucuuruinHa «MaTeMmatuka: ajredpa U Hayajga MaTeMaTHYeCKOro aHa-
JM3a; TEOMETPUS» SABIIAECTCS y4€OHBIM MPEAMETOM O0SA3aTENbHON MPEIMETHON 00J1acTh
«Maremartuka u uapopmarrka»y ®I'OC cpennero odiero oopa3oBaHusl.

VYuebnas pucuuminHa «MaremaTukay u3ydaeTcss B 0011e00pa3oBaTebHOM
yueOHoM 1ukiie yueOHoro miana OITOIT CITO na 6a3e ocHOBHOro o6miero o0pasoBa-
HUS C MmojydyeHueM cpenHero oobmero odpazosanus (IIIICC3), ansercs npoduiibHON
o01reo0pa3oBaTeNbHON YI4EOHOM TUCITUTIITMHOM.



4.PE3YJIbTATHI OCBOEHUS YUEBHOM JUCIIUILINHBI
OcBoeHue coaepkaHus yueOHOM AucUUILINHBI «MaremaTuka: anredpa v Hadana maTe-
MaTUYECKOI'0 aHaIM3a; T€OMETPUs» O0ECHeUNBAET JOCTUKEHUE CTYJEHTAMHU CIEIyIO-
IUX Pe3yabmamos:
o JIMYHOCTHBIX:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTWKe KaK YHUBEPCAIbHOM S3bIKE
HayKH, CpPEICTBE MOJCIHMPOBAHUS SBICHUM W TPOLECCOB, HIEAX M METOJax Ma-
TEMAaTHUKH;

NOHUMaHUE 3HAYMMOCTH MAaTEMaTHKH JIJI1 HAy4YHO-TEXHUYECKOro mporpecca, chop-
MHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KakK K 4acTH OOIIeUeIOBEUECKON KYJIbTYpPbI
Yyepe3 3HAKOMCTBO C MCTOPUEH pa3BUTUS MATEMATHKH, SBOJIOLMEH MaTeMaTHYECKUX
UACH;

Pa3BUTHE JIOTHYECKOTO MBILUIEHHUS, MPOCTPAHCTBEHHOIO BOOOPaXEHMS, aJITOPHUT-
MUYECKOW KyJIbTypbl, KpHTHUYHOCTH MBILIUICHUS Ha ypOBHE, HEOOXOAMMOM aJisi Oyny-
e mpodeccuoHaNbHON JeSTENbHOCTH, IS MPOAOKEHUsT 00pa3oBaHMs U caMmoo0Opa-
30BaHUS;

OBJIAJICHUE MaTEeMaTHMYECKUMU 3HAHUSMH W YMEHUSIMH, HEOOXOJUMBIMU B IIO-
BCEJIHEBHOW JKWU3HH, JJII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCLUUILIMH WU
JUCHMIUIMH TPOoPEeCCHOHATBHOIO LUKJIIA, IS MOIy4eHHUs] 00pa3oBaHus B 00JacTsIX, HE
TpeOyIOMHUX YrIIyOJIeHHON MaTeMaTH4eCKON MOATOTOBKY;

TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM 4YHCJIE CaMOO0Opa30BaHUIO, Ha
NPOTSKEHUH BCEH JKM3HU; CO3HATEIBbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpPAa30BaHUIO
KaK YCJIOBHUIO YCIIEIIHON MPO(deCCHOHAIIBHON U OOIIECTBEHHOM €SI TEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOW TBOPYECKOM M OTBETCTBEHHOU Jesi-
TEJIbHOCTH;

TOTOBHOCTh K KOJJIEKTMBHOW padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00Opa-
30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEIbCKOM, IPOEKTHOU U JIPY-
I'MX BHJIaX JESITEIbHOCTH;

OTHOIIIEHHE K MPO(EeCCUOHATIBHON NEATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B pe-
[IEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

e MeTanpeIMeTHbIX:

YMEHHUE CAMOCTOSITENIBHO ONPEAEIATh LEIU AEATEIbHOCTH U COCTABIIATH IUIAHBI JE5I-
TEJIBbHOCTH; CAMOCTOSATEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEsI-
TEJIbHOCTh; MCIOJb30BATh BCE BO3MOKHBIE PECYPCHI I JOCTHKEHHS ITOCTABIEHHBIX
Heneil U peanu3aluvy IJIaHOB JIEATENbHOCTH; BbIOMpATh YCHEIIHbIE CTPATETUU B pa3-
JUYHBIX CUTYaLHSIX;

YMEHUE MPOJYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATh B MPOLIECCE COBMECTHOM Jie-
ATEIbHOCTH, YYWUTHIBATh MO3ULUHU JIPYTUX YYACTHUKOB JEATEIbHOCTH, 3()PEKTUBHO
paspeniatb KOH(MIUKTHI,

BJIaJICHUE HaBbIKAMHU ITO3HABATEJIbHOM, Y4EOHO-MCCIIEOBATEIbCKON U MPOEKTHOM
JeATEeIbHOCTH, HaBbIKAMU pa3pelieHus] Ipo0sieM; CIoCOOHOCTh U TOTOBHOCTh K CaMo-
CTOSITEJIBHOMY IOMCKY METOJIOB PEIICHMS NMPAKTUYECKUX 3a/1a4, IPUMEHEHHIO pa3iiny-
HBIX METO/IOB IT0O3HAHMS;

TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATEIBHON HMH(OPMALMOHHO-TT03HABATEIbHON
NeSITEIbHOCTH, BKIIIOUasi YMEHHE OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX MH(POP-
Maluy, KPUTHUECKH OLICHWBATh U HWHTEPIPETHUPOBATH MH(OPMAIIMIO, OTYy4YaeMYyIO U3
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Pa3IMYHBIX UCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO U3JIAraTh CBOIO
TOYKY 3PEHHS], UCIIOJIb30BATh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHUE HaBbIKAMHU I103HABATEJIbHONW peIeKCUH KaK OCO3HAHHUS COBEPIIAEMbBIX
JIEWCTBUI U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, TPAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX [TO3HABATEIIbHBIX 33/1a4 U CPEACTB ISl UX TOCTUKEHHUS;

[EJIeYCTPEMIICHHOCTh B TIOMCKAX M MPUHSITUHU PEIICHUN, COOOPa3UTEIbHOCTh U UH-
TYHIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH; ClIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TApMOHHIO MUPA;

* IpeAMETHBIX:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4aCTH MUPOBOU KyJIbTyphI U
MECTE€ MaTeMaTHKH B COBPEMEHHOW IMBWJIM3AIINH, CIIOCO0AX OIMWCAHUS SIBJICHUHN pe-
aJbHOTO MHAPA HA MATEMAaTUYECKOM SI3bIKE;

c(hOpPMHUPOBAHHOCTh MPEICTABIICHU O MaTEMAaTHUECKUX TOHATHSIX KaK BaXHEHIITHUX
MAaTEMATHYECKUX MOJEIAX, MO3BOJSIOIINX ONMKUCHIBATH U U3y4aTh PAa3HbIC MPOLIECCHI U
ABJICHUS, IOHUMAHUE BO3MOYKHOCTU aKCMOMAaTHYECKOTO MOCTPOEHUS MAaTEMAaTHYECKUX
TEOPHUIA;

BJIaJICHUE METOJAMM JOKA3aTeJIbCTB U AJTOPUTMOB PELICHUS, YMEHUE UX IpPUMeE-
HATH, IIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

BJIaJICHUE CTAHAAPTHBIMU NPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX,
[I0KA3aTEeIbHbBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U HEPABEHCTB, UX CH-
CTEM; MCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIIE ISl TTOMCKa
IyTH PEUICHUS U WLTFOCTPALIMU PEUICHNS] YPABHEHUN U HEPABEHCTB;

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUI 00 OCHOBHBIX MOHSTHSX MaTEMaTUYECKOTO
aHajgu3a U UX CBOMCTBAax, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh MOBeACHUE (DYHKIINM,
WCIMOJIb30BaHUE TOJYYEHHBIX 3HAHWUW U1 ONMMCAHUA U aHAIM3A PEAbHBIX 3aBUCUMO-
CTEH;

BJIaJICHUE OCHOBHBIMH TMOHATUSIMH O IIOCKMX W MPOCTPAHCTBEHHBIX I€OMETpUYE-
CKUX (hUrypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTh YMEHHS pPACIIO3HABATH
reoMeTpudecKkue (QUrypbl Ha yepTekax, MOJAENAX W B peaTbHOM MHUpPE; MPUMEHEHUE
W3YYEHHBIX CBOMCTB reoMeTpruecKux Guryp u GopmMyst st perieHus: FTeOMETPUIECKUX
3a7a4 ¥ 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

c(hOpPMHUPOBAHHOCTh TPEACTABJICHUM O TpoIleccax M SIBJICHUSIX, UMEIOIINX BEpO-
ATHOCTHBIN XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX
MOHSATHUAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOJIUTh U OLICHUBAThH BEPO-
SATHOCTH HACTYILJICHUSI COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIC
XapaKTEPUCTUKH CITyYaHBIX BEJINYNH;

BJIaJICHUE HABBIKAMM MCIIOJIB30BAaHMS TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMM MpHU pe-
ICHUU 33/1a4.



3) COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

5.1 O0beM y4yeOHOI TUCHUIIMHBI M BUIbI Y4eOHOU padoThI

Buna yuye6Hoii padoThl

Oovem uacos

MakcuMmajibHasi yueOHasi HAarpy3Ka (Bcero) 351
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 234
B TOM YHCJIC:

NPAKTUYECKHUE 3aHITHS 60
CamocrosiTesibHas pa0doTa 00yuyawierocs (Bcero) 117
B TOM YHCIIE:
camocTosTeNbHas paboTa HaJl WHANBUAYAIBHBIM TPOSKTOM, 18
pedepatamu
JIOKJIaJIbl, COOOIIIEHUS 99

Hmoecosas ammecmayus 6 d)OpM@ IK3AMEHA
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5.2 Coaep:xxkanue yueOHO# IMCUMNIMHBI

HaumeHoBaHue Copep:xaHue yueOHOr0o MaTepuaJa, 1adopaTopHble U NpPaKTHYecKUe padoThl, CAMOCTOA- O0bem YpoBensn
pa3/ieJioB M TeM TeJIbHas padoTa 00y4arouxcsi, HHIUBHAYAJIbHbII NPOEKT 4acoB OCBOCHM
1 2 3 4
Coaep:xaHue yueOHOIro MaTepuaJia 2
BBenenne 1 MaremaTuka B HayKe, TEXHUKE, SJKOHOMHKE, HH(OPMALIMOHHBIX TEXHOIOTUAX U IIPAK- 2
THYECKOH nesTensHOCTH. Llenn 1 3agaun M3ydeHusi MaTeMaTUKH MPU OCBOCHHMHM CIICIU- 2
anbHOcTen CIIO.
Pazpea 1.
AJITEBPA
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJa 8
Pa3zButue nonsaTus | 1 Ilenble u paroHaIbHBIC YHCTIA.
0 JuciIe 2 JleficTBUTEIBLHBIC YKCTIA. 2
3 Ipubnusicennvle bluUCICHUSL.
4 Komnnexcnvie uucna.
IIpakTHyeckue 3aHATHA 2
1 Apudmernueckue IeHCTBUSA HaJl YUCIAMH, HaXOXAE€HUE MPUOIMKEHHbIX 3HAUYCHUH Be-
JIUYMH U MOrPEUIHOCTEN BBIYMCIIEHUHN (a0COMIOTHOM U OTHOCUTENBHOM), CPAaBHEHUE YHC-
JIOBBIX BBIpa)KEHUI.
Brluncnenue u cpaBHeHUE KOPHEN. BrInogHEeHNEe pacyeToB ¢ paJuKalaMH.
CamocrosiTesibHasg padoTa 00y4alOIMXCH 4
| HenpepriBHble 1po0u.
Coaep:xxaHue y4eOHOro MaTepuaJia 20
Tema 1.2 1 Kopun u crenenn. KopHu HaTypajibHOW CTETIEHU M3 YMCIIa U UX CBOMCTBA.
Kopuu, crenenn u | 2 CreneHu ¢ parioHAILHBIMU TTOKA3aTENSIMU, HX CBOMCTBA.
Jorapugmbi 3 CremneHu ¢ JeHCTBUTENLHBIMHA TOKa3areaMu. Ceoticmea cmenenu ¢ 0eticmeumenbHbim
nokasamenem.
4 Jlorapugm. Jlorapugm yucaa. OcHoBHOE Jlorapu(pMUIECKOE TOKIECTBO. 2
5 JlecsiTuHble U HaTypaJIbHBIE JIOTapU(PMBI
6 [TpaBuna aeiicTBuil ¢ norapudmamu.
7 Ilepexo1 Kk HOBOMY OCHOBAHHIO.
8 IIpeoGpa3oBanue ajnredopandyeckux Bbipa:keHuil. [I[peobpazoBanne parmoHaIBHBIX

BBIPAKCHUM.
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9

[TpeoOpazoBaHre UPPAITMOHATBLHBIX CTEMEHHBIX BBIPAKCHUH.

10 | IIpeobpazoBaHMe MOKA3aTENbHBIX U JOTapU(MUUECKUX BBIPAKESHUH.

IlpakTHYecKkne 3aHATHS 8

2 Pemrenne uppannoHanbHbIX ypaBHeHMM. HaxoxieHne 3Ha4yeHull CTeNeHER ¢ paloHalIb-

HbIMU NoKa3zarensiMu. CpaBHEHHE CTENEHel.
3 [TpeoOpa3oBanus BEIpAXKEHH, COCPKAIIMX CTeNeHU. Perenne moka3aTenbHbIX ypaBHe-
HUl. Penenre npukiagHbix 3a1a4.

4 Haxoxxnenne 3HaueHuii jorapudma mno mpou3BoILHOMY OCHOBaHHIO. [lepexo oT 0HOTO
OCHOBaHHUs K Apyromy. Beruncnenue u cpaBHeHue jorapu¢mos. JlorapupmupoBanue u
IIOTEHIIMPOBAHUE BBIPAKEHUI.

5 [TpuGnuxKeHHbIe BEIUMCIICHUS U PELICHUS IPUKIIAJHBIX 3a/1a4.

Pemenue norapupMudeckux ypaBHEHHH.

CamocrosiTesibHas paboTa 00y4arOUMXCcs 6
Kopenp N-HOil cTenenu u ero cpoificTBa. IIoHATHE TPaHCLEHAECHTHOIO BBIpAXKEHUS. Xa-
PaKTEepUCTHKA U MAHTUCCA AECATUIHOTO Jorapudma.

Tema 1.3 Coaep:xaHue yueOHOro MaTepuaJia 6
OcHoBbI TPHTOHO- | 1 Pannannas mepa yrna. BpanjaresnbHoe JBHKEHHUE.

MeTpuu. OCHOBHBIE | 2 CHHYC ¥ KOCHHYC YHCIIa.

MOHSATHS. 3 TaHreHc 1 KOTaHI€HC YHUCIIa.

IIpakTHYecKkne 3aHATHS 2

6 | PaguanmHkIi MeTO M3MEPEHHUS YIIOB BPALICHUS H CBSA3b C TPAILYCHON MepOii.

CamocrosiTesibHasg padoTa 00y4alOIMIMXCH 5

| Mctopust tpuronomerpun. CekaHC M KOCEKAHC.

Conep:xaHue yueOHOro MaTepuaJia 10

Tema 1.4 1 OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA
OcHoBHbIE TPUTO- | 2 @DopMyJIbl TPUBEIECHUS.

HOMeTpHYeCcKHue | 3 DopMyIIBl CI0XKEHUS.
TOK1eCTBA 4 DopMyIIBl yIBOCHHUS
5 Dopmynvl NOIOBUHHO20 Y2a.
CamocrosiTesibHas padoTa 00y4aOIIMXCS 6
‘ HenpeppiBHOCTE Tpuronomerpudeckux GyHkuuid. ['apmMoHndeckue koaebaHusl.

Tema 1.5 Coaepsxanue yueOHOro MaTepuaJa 4
IIpeoOpasoBanus | 1 [Ipeobpa3oBaHre CyMMbl TPUTOHOMETPHUECKUX (PYHKIMH B POU3BEECHUE U TPOU3BEIe-
NpoCTeHINX TPH- HUS B CyMMY.

TOHOMETPHYECKUX | 2 Buipasicenue mpueconomempuueckux QYHKYuil yepe3 man2eHc NoJ08UHHO20 ap2yMeHmd.
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BbIPAKEHU I IIpakTHYecKHe 3aHATHA
7 OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHUS, YIBOCHHUS, TIPE00-
pa3oBaHUE CyMMBbI TPUTOHOMETPHUECKUX (YHKIIHMM B IpOU3BEACHHE, IPeoOpa3oBaHue
MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIUI B CyMMY.
CamocrosiTesibHas paboTa 00y4arOmMXCs
[Ipeo6pa3oBanue Mpou3BeIeHUsI TPUTOHOMETPUYECKUX BBIPAKEHUN B CYMMY U Pa3HOCTb.
Tema 1.6 Coaep:xaHue yueOHOIro MaTepuaJia
Tpuronomerpuye- | 1 [Ipocreiiiyie TPUrOHOMETPUYECKUE YPABHEHUS.
CKHMe YPABHEHHA M | 2 IIpocmeriwue mpuzonomempuieckue HepaseHcmaa.
HEpPaBEeHCTBA 3 OoOpaTHble TPpUTrOHOMeTpHYecKHe GYHKIUM. APKCUHYC, apKKOCUHYC, apKTAHT€HC.
IIpakTnyeckue 3aHATHSA
8 [Ipocreiinme TPUrOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKIIMH: APKCUHYC, aPKKOCUHYC, apKTAHT€HC.
CamocrosiTesibHAsg padoTa 00y4aOIIMXCS
\ ITpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAXKEHHUH Bua asino+ hCOSa.
Tema 1.7 Coaep:xaHue yueOHOro MaTepuaJia

DOYyHKIUH, UX
cBolicTBa M rpajgu-
KH

1

@Oynkuuu. O0nacTh onpeAesaeHus 1 MHOXKECTBO 3HAUCHMI; rpaguk (QyHKIUH, TOCTpOe-
Hue rpaduKkoB GYHKINH, 3aJaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

2

CpoiicTBa pyHKIMH. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTD, IIEPHUO-
TUYHOCTb. [IpoMexxyTKH Bo3pacTaHus M YObIBaHUs, HAauOOJbIlIee M HAUMEHbIIIee 3Haue-
HUs, TOYKU DKCTpEMyMa.

I'padnueckas untepnperanus. [Ipumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEHN B pealbHbIX
nporeccax u sABIeHusAX. Apupmernueckue onepauuu Haja GyHKuusaMu. CrnoxxHas pyHK-
uus (komno3unus). [ousamue o nenpepvisHocmu ynkyuu.

Oopatubie dynkuun. Obnacms onpedenenus u 001ACmMb 3HAYEHUN 06pamMHOU DYHKYUU.
I'pagux obpamnoii pynxyuu.

HpaKaneCKne 3aHATHUSA

IIpumepsl 3aBUCHUMOCTEN MEXAy NEPEMEHHBIMU B PEAIbHBIX IPOLECCAX M3 CMEXKHBIX
muctumiuH. Onpenenenue ¢pyHkuui. [loctpoenue u urenue rpadukos Gynknuii. Mccrne-
JOBaHUE (PYHKITMH.

CamocrositesibHas padoTa o0y4yauuxcs

‘ CumMmetpust rpa@uKoB QYHKIIHH.
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Tema 1.8 Ctenen-

Coaep:xaHue y4eOHOIro MaTepuaJia

HbIE, IOKa3aTeab- | 1 Onpenenenus ¢yHkuuii, ux cBoiictBa u rpaduku. [IpeodpasoBanus rpaduxos. Ilapan-
HbIe, JJorapupmMu- JIeNIbHBIA MEPEHOC, CUMMETPHsI OTHOCUTENIBHO OCed KOOpAMHAT U CUMMETPHUS OTHOCHU-
YyecKHe M TPUTOHO- TEJbHO Hayajla KOOpJAUHAT, CHMMETPHsI OTHOCUTEIBHO MPSAMOM Y = X, pacTsDKEHUE U CxkKa-
MeTpHYecKue THE BJI0JIb OCEIl KOOPMHAT.
¢ynxuuun. O6par- | IIpakTH4ecKue 3aHATHS 6
Hble TPUrOHOMeT- | 10 | CRoiicTBa JIMHEHHOM, KBAAPATUYHOM, KYCOUYHO-IMHEHMHON U APOOHO-TUHEHHON (yHKIIUMN.
puyeckne pyHK- HenpepeiBable u nepuonnveckue ¢pynkunu. CBoicTBa U rpauKu CHHYCa, KOCUHYCA,
1 TaHI'€HCA M KOTaHI'CHCA.
11 | O6parHble pyHKIMHU U uX rpaduku. O6paTHbIe TpUroHoMeTprueckue GpyHkimu. [Ipeoo-
pa3oBaHus rpaduka Gpynkiuu. 'apmonnueckue konebanus. Ilpukinaanele 3agaun.
12 | Iloka3aTtenbHbIe, Torapu(MUIECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS U HEPAGeHCMEd.
CamocrosiTesibHas padoTa 00yyaumuxcst 6
CBoiicTBa 00paTHBIX TpUrOHOMETpUYecKHX (QyHKIMA. Onucanne GU3NIECKUX MPOIECCOB
C MCIOJIb30BaHUEM TOKa3aTeNbHON (PyHKIIMM
Tema 1.9 Coaep:xaHue yueOHOro MaTepuaJia 16
YpaBuenus u He- | 1 YpaBHeHHs U CHCTEMBI yPaBHEeHHUI. PanmoHabHbIE, HppPAllMOHAIIBHBIE U IIOKA3aTellb-
paBeHCTBa HbIE€ YPABHEHUS U CUCTEMBI.
2 TpuroHomeTpruyeckue ypaBHEHUS! U CUCTEMBIL.
3 PaBHOCUIIBHOCTh ypaBHEHHI, HEpPaBEHCTB, CUCTEM. OCHOBHBIE NMPHUEMBI MX PEIICHHUS
(paznokeHne Ha MHOMKWTENM, BBEJICHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, rpaduye-
CKHI METOJ).
4 HepasencrBa. PanyonanbHble, HppallMOHAJIbHBIE U MOKa3aTelbHble HepaBeHCTBa. Oc-
HOBHBIE IPUEMBI MX PELIEHUS.
5 Tpuzonomempuueckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHHUS.
6 Hcnouab3oBanue cBOMCTB M rpaukoB GyHKUMI NPH pelieHHH YPABHEHUH M Hepa-
BEHCTB.
7 Meton untepBanoB. M300paxkeHrne Ha KOOPAUHATHOW IUIOCKOCTH MHOKECTBA PEILICHHUM
YpaBHEHUI U HEPABEHCTB C JIByMsl IEPEMEHHBIMH U UX CHCTEM.
8 Ilpuknaouwvie 3a0auu. [IpuMeHeHe MaTeMaTUYECKUX METOMIOB ISl PEIICHUs COAepKa-

TENBHBIX 33724 U3 PAa3IUYHBIX 00JacTel HayKu U MpakTuku. MHTepmpeTaus pe3yabTraTa,
YYET pealbHbIX OTPaHUYCHHIA.
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IIpakTHYeckne 3aHATHA

13 | Kopau ypaBHenuii. PaBHocunbHOCTh ypaBHeHMi. [IpeoOpazoBanue ypaBHeHuid. OCHOB-
HbI€ IIPUEMBI pEelIeHUs ypaBHEHUH. Pelienne cucrteM ypaBHEHU.

14 | Ucnonbs3oBaHKuEe CBOUCTB U rpadMKOB (PYHKIUI Ui pEeLIeHNs] ypaBHEHUN U HEPABEHCTB.

CamocrosiTesibHasg padoTa 00y4aOIMIMXCs

Pedepar: I'paduyeckoe pemienne ypaBHeHU 1 HEPABEHCTB.

Paznea 2 HAYAJIA
MATEMATHNYE-
CKOI'O AHAJIM-
3A
Tema 2.1 Coaep:xanue yueOHOro MaTepuaJia
ITocnexoBaTeabHO-
CTH. 1 Crioco0FI 3a7aHus U CBOMCTBA YHCIIOBBIX IIOCICI0BATEIBHOCTCH.
2 llonamue o npedeﬂe nomedoeameﬂbﬂocmu. Cywecmeoecmue npedeﬂa MOHOI’I’ZOHHOZ:i
02PAHUYEHHOL NOCIe008AMENIbHOCTIU.
3 CymmupoBaHue nocienoBaTebHOCTe. beckoHeuHo yObIBarolas reoMeTpuieckas mpo-
rpeccus i €€ CyMMma.
IIpakTHYeckne 3aHATHS
15 | YucnoBas mociaeaoBaTeIbHOCTh, CLIOCOOBI €€ 3aaHusl, BBIYMCICHHS YWICHOB IOCICH0-
BarenbHOCTH. [Ipenen nocnenoBaTenbHOCTH. becCkOHEUHO yOBIBarOIasi FeOMETpUYECKast
MIPOrpeCCHsl.
CamocrosiTesibHas padoTa 00yyauuxcst

beckoneuHo maiele U OeckoHeyHO Oosblve GyHKIMU. [IepBblit 1 BTOpOii 3aMedaTenbHble
IPEEIIbL.
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Tema 2.2
IIpousBoaHas.

Coaep:xaHue y4eOHOIro MaTepuaJia

1

[TonsaTne 0 Mpou3BOJHON PYHKIIMH, €€ TE€OMETPUUYECKHI U (PU3NIECKUI CMBICT. Y paBHE-
HHUE KacaTeJIbHOU K rpaduKy (yHKIIMH.

IIpon3BOHBIE CYMMBI, Pa3HOCTH, IPOU3BENCHMS, YACTHOTO.

[Ipon3Bo/IHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

[TpuMeHeHne MPOU3BOTHON K HCCICIOBAHUIO (DYHKITUH M MOCTPOCHUIO TPadUKOB.

gl wIN

IIpouzsoonvie obpammuoil hynkyuu u komnosuyuu @yuxkyuu. [IpuMepsl UCIOIB30BaHUS
MIPOM3BOJTHOM ISl HAXOXKACHHS HAWTYUIIIErO PEIICHUS B IPHUKIIAIHBIX 3a]a9aXx.

6

Bropas npousBoiHas, ee reoMeTpruuecKuii U GU3MUECKUN CMBICTI.

7

Haxox/ieHre CKOpOCTH JUisl poliecca, 3alaHHOTo (hOpMyIIoi U rpaduKoM.

14

HpaRTn'{ecmle 3AHATHSA

16

[Ipoun3BoHAs: MEXaHUYECKUA U T€OMETPUYCCKHI CMBIC IIPOU3BOTHOM.

VYpaBHeHune kacatenbHOW B obmiem Bupe. [IpaBmia u Gopmynsl nuddepeHIupoBaHus,
Tabiuila MPOU3BOHBIX deMEHTapHbIX (yHKIUH. MccnenoBanue GyHKIIMN C TOMOIIBIO
npou3BogHON. HaxoxaeHne HamOOIbIIEro, HAMMEHBIIEr0 3HAYCHHUS U IKCTPEMATbHBIX
3HaYCHUHN QYHKIHH.

Cam

OCTOATC/IbHAA paﬁoTa 06yqalo11mxca

[Tpou3BoHbIC BHICHIMX MOPSIKOB. J[OCTaTOYHOE YCIIOBHE BBIMYKJIOCTH Ipaduka (yHK-
. Juddepennuman ¢pyakinuu. Hanbomnpiiee 1 HanMeHbIee 3HAYCHUS (DYHKIIUU HA OT-
pe3ke. AcumnToThl. [Ipumepsl noctpoeHus rpaduKoB QYHKITHIA.

Tema 2.3
ITepBooGpa3nas u
HHTerpaJ.

ConepxaHue y4eGHOro MaTepuaJjia

IlepBooGpa3Hasi.

HurerpaJ.

WIN|F-

[IpuMeHeHne oOnpeneneHHoro MHTerpaja sl HAaXO0XKACHMs IUIOMAIy KPHUBOJWHEWHON
TpaIeLnH.

o

®opmyna HeroTona—Jleiibuua.

(6}

ITpumMepsl IpUMEHEHUs! HHTerpaia B (pU3HKe.

[IpuMepsl IpUMEHEHNS] MHTETpala B TEOMETPHH.

12

IlpakTHYeckHe 3aHATHA

17

Wurerpan u nepsoodpaznas. Teopema Hetorona—1JleitOnuna. [lpumenenne nurerpaia K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIONIAIEH.

C

aMoCTOsITeIbHAsA padoTa 00y4yaommxcst

Brruncnenue miuomaaei niockux Guryp
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Pa3zgen 3. Komou-
HATOPHKA, CTATH-
CTHKA U TeOpHusi

BEpPOSITHOCTEM
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 3.1 1 OcHOBHBIE TOHATHS KOMOMHATOPUKHU. 3aJla4yd Ha MOJICUET YKCJIa pa3MEIleHU, nepecra-
DJ1eMeHThI HOBOK, COYETAHMII.
KOMOMHATOPUKH | 2 Pemenue 3a1a4y Ha mepeOoOp BapHaHTOB.
3 ®dopmyna 6unoma Herotona. CBoicTBa OMHOMHHAIBHBIX KO (UIIMECHTOB.
4 TpeyronsHuk Ilackais.
IIpakTnyeckune 3aHsATHS
18 | Ucropus pa3BUTHS KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTHKH U MX POJb B
pas3nuuHbIX cepax 4enoBeuecKon >ku3HeaesTenbHocTu. [IpaBuna xomOunaTopuku. Pe-
IIeHWEe KOMOMHATOPHBIX 3a1a4. Pasmeniennsi, coueTanusi ¥ MepecTaHOBKH.
19 | bunom Hrrotona u tpeyronpauk [lackans. Ilpuknanasie 3agaqmn.
CamocrosiTesibHas padoTa 00y4amuxcst
| Tpeyronpauk [Tackans. CBoiicTBa OMHOMHHAIBHBIX KO3(PHUIIMEHTOB.
Tema 3.2 Coaep:xxaHue y4eOHOIro MaTepHuaJia
JJieMeHTHI Teopuu | 1 CoObITHE, BEPOSITHOCTh COOBITHS, CIIO)KEHHE U YMHOXXEHHME BEpOSITHOCTEH. [lonamue o
BEpPOSITHOCTE He3a8UCUMOCMU COObIMUIL.
2 | [uckpemnas crayuaiinas eenuyuna, 3aKoH ee pacnpeoeieHus. Juciosvie xapaxkmepucmu-
KU OUCKPEMHOU CLyYalHoll eenuyunsl. [lonamue o 3axone OOnbUUX YUCe.
IIpakTnyeckue 3aHATHSA
20 | Knaccuueckoe omnpeziereHHe BEPOSTHOCTH, CBOICTBAa BEPOSATHOCTEH, TeOpeMa O cymMme
BeposITHOCTEN. Brruncnenue BepositHocTel. [IpukitagHble 3aqaun.
CamocrosiTesibHas paboTa 00y4aOUIMXCs
| CoBMecTHEIE M HECOBMECTHEIE COOBITHS.
Tema 3.3 Coaepixanue yueOHOro MaTepuaJa
DJIEeMEeHTBI 1 IIpencraBnenue naHHBIX (TaOJIUIBI, TUATPaAMMBI, TPaQUKH), ceHepanbHAsi COBOKYNHOCHY,
MaTeMaTH4YeCKOu 8b100pKA, cpedHee apugmemuieckoe, MeOUaHd.
CTATHCTHKH. 2 Ilonamue o 3a0auax mamemamuyeckou cmamucmuku. Pewenue npaxmuieckux 3a0a4 ¢
npumMeHenuem 8epOosmHOCHHbIX Memo008.
IIpakTHYeckHe 3aHATHA
21 | IlpencraBiieHue YUCIOBBIX JaHHBIX. [[pUKITaTHBIE 3a1a9H.
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C

aMoCTOsITeIbHAs padoTa 00yyaommxcst

Pedepar: Cpennne 3HaUCHUS U MX IPUMEHEHHUE B CTATHCTHUKE.

Paznen 4.
I'eomeTpus

Tema 4.1 Ilpsimble
U IJIOCKOCTH B
NPOCTPAHCTBe.

C

oJep:KaHNe Y4eOHOr0 MaTepHuaJsia

Bzanmuoe PacCIoJIOKCHHE IBYX IPSAMBIX B IIPOCTPAHCTBE.

[TapannenpbHOCTH NPsIMOM U TIIOCKOCTH. [lapayienbHOCTh MIIOCKOCTEN

[lepneniuKynsipHOCTD NPsIMOM U TI0CKOCTH. [lepneHauKymnsip u HaKJIOHHas.

AIWIN|F

Yronm Mexay HpsAMOM M IUIOCKOCTBIO. J/IByrpaHHBIM yroia. Yrojl MEXIy IIOCKOCTSIMHU.
IlepneHIMKyYIApHOCTD JBYX INIOCKOCTEH.

['eomerpuueckue npeodpa3oBaHusi MPOCTPAHCTBA: MAPAIIICIBHBIA MEPEHOC, CUMMETPHUS
OTHOCHUTEIIbHO TIOCKOCTH.

[TapannensHoe mnpoextupoBanue. Ilnowads opmozonanvHou npoekyuu. VI300paxenue
MIPOCTPAHCTBEHHBIX QUTYD.

12

IlpakTH4yecKkue 3aHATHSA

22

[Ipu3Haky B3aMMHOIO PACIIOIOKEHHs NPSMBIX. YTOJI MEXAY HpsAMbIMU. B3anmHoe pac-
II0JIOKEHHE NPSIMBIX U INIOCKOCTEM.

23

[lepneHuKynsp M HAKJIIOHHAS K IJIOCKOCTH. YTOJI MEXAY HPSIMOM U IUIOCKOCTBHIO. Teo-
PEMBI O B3aUMHOM DPACHOJIOKEHUH MPSIMOM U MIocKocTH. TeopeMa o0 Tpex HepHeHIUKY-
JsIpax.

24

[Tpu3Haku 1 CBONCTBA MapasuIebHbBIX U MEPIEHIUKYISPHBIX MJIOCKOCTEH.

PaccTosiHMe OT TOYKM 1O MJIOCKOCTH, OT MPSMOM 0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU, MEX/1y CKPEIMBAIOIIMMUCS MPSIMBIMHU, MEX/1Y IPOU3BOIBHBIMU (PUTYpaMU
B [IPOCTPAHCTBE.

25

[TapannensHOe TPOEKTUPOBAHUE M €r0 CBOWCTBA. Teopema o niowaou opmo2oHAlbHOU
npoeKyuu MH020y201bHUKa. B3auMHOE pacnosio;KeHHe NPOCTPAHCTBEHHBIX GUTYp

CamocrosiTesibHasg padoTa 00y4alOMIMXCs

| Pedepar: TMapaniensHoe MpOEKTHPOBAHHE.

Tema 4.2
MHoOrorpaHHUKH

Conep:kaHue y4eOHOTro MaTepuaa

Bepuunsl, pedpa, rpaHu MHOTOrpaHHUKa. Pazgepmka. Muozoepannule yanoi.

Buinykavie mnocoepannuru. Teopema Jiinepa.

IIpusma. Ilpamas u nakronnas npusma. llpaBunbHas npusMma.

[MTapannenenunen. Ky6.

Ol WIN(F-

IInpamua. IlpaBunbHas nupamuaa. Yceuennas nupamuga. Terpasap.

12
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Cummerpun B KyOe, B mapajuienenunene, B npusme u nupamuae. Cedenus: Kyoa, mpu3Mbl
u nupamunbl. IlpencraBienne o mpaBUIBHBIX MHOTOTPaHHHUKAaX (TeTpasape, KyOe, OKTa-
37pe, 10A€Ka3Ipe U UKOCAIPE).

IIpakTHyecKue 3aHATHA 2
26 | Paznuynble BuAbl MHOrOrpaHHUKOB. Mx u3zoOpaxenus. CeueHus, pa3BepTKU MHOIO-
I'PaHHHKOB.
CamocTosiTesibHasi padoTa 00y4arommXxcst 6
| Pecdepar: IlpaBuiibHbIe U TONTYNIPaBUIIbHBIE MHOTOTPAaHHHKH.
Tema 4.3 Copep:kanue y4eOHOIro MaTepuaJa 4
Tesna u moBepxHo- | 1 Hunmuuap u xonyc. YceueHHbIH koHyc. OCHOBaHHE, BBICOTa, OOKOBasi IIOBEPXHOCTH, 00-
CTH BpallleHUus! pasyroniasi, pazBepTka. OceBble CeUeHUsl U CeUeHUs, MapajuieIbHble OCHOBAHUIO.
2 [ap u cepa, ux ceuenus. KacarenpHasi IIIOCKOCTh K cepe.
IIpakTHyeckue 3aHATHA 2
27 | IInomanp noBepxHocTu. Buasl cumMmeTpuii B mpoctpancTBe. CUMMETPUS TEJ BPAIICHUS U
MHOTOTPaHHHUKOB. Beruncienue riomajei 1 00beMoB.
CamocrosiTesibHas padoTa 00yyaumuxcst 6
| Joxman: Konnueckue ceyeHrs 1 uX NpUMEHECHHUE B TEXHUKE.
Tema 4.4 Coaep:xaHue y4eOHOIro MaTepHuaJia 6
W3MepeHust B reo- 1 O0beM u ero m3mepenue. aterpanbaas popmyna oobema. opmyssl o0bema Kyda, mpsi-
MeTpuH MOYTOJILHOTO MapalijiesienuIeia, MPU3Mbl, HUIHHIIPA.
2 ®opmyinel 00beMa nupaMusl U KoHyca. PopMysIbl IO TOBEPXHOCTEH HMWINHAPA U
KOHYyca.
3 ®opmynel o6beMa mmapa u miomanu coepsl. [logodue Ten. OTHOMIEHUS TUIOMAAEH MO-
BEPXHOCTEN U 00EMOB MOJOOHBIX TEJI.
CamocrosiTesibHasg padoTa 00y4alOMIMXCH 8
O6bemMbl og00HBIX Ten. OOmas ¢opmyna st 00beMOB TeNl BpalleHus. Bwluucienue
o0beMa MpU3MbI M TMPaMM/JIBI C TOMOIIBIO ONPEAETICHHOTO HHTerpaia. Beruncinenue 00b-
€MOB TeJ BpallleH!s!: IIMJIMHAPA, KOHYCa, U 1apa ¢ TOMOIIbIO ONPE/IEICHHOI0 HHTErpaa.
Tema 4.5 Coaep:xanue y4eOHOIro MaTepuasa 10
Koopannare! u Bex | | [IpsiMmoyronbHas (AexkapToBa) cucTeMa KOOpJAuHaT B rpocTtpancTse. Dopmyiia pacCcTosiHUA
TOpkI MEKAY IBYMsl TOUKaMH. Y paBHEHUs CEpPBL, nI0CKOCMU U NPAMOU.
2 Bextopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Clo)ke€HHE BEKTOPOB. YMHOXKECHHE
BEKTOpa Ha 4ucio. Pa3okeHne BEeKTopa 1o HarpaBIeHHSIM.
3 VYron mexay AByMs BekTopamu. IIpoekiys BeKTopa Ha OCh.
4 Koopaunats! Bektopa. CkajisipHO€ TPOU3BEIEHHE BEKTOPOB.
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5

Hcnons3oBanre KOOpAMHAT U BEKTOPOB IIPU PELIEHUN MATEMAaTUYECKUX U MPUKIIATHBIX
3a1a4

IlpakTHYecKkHe 3aHATHS 6
28 | Bektopsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAMHAT B TPOCTPAHCTBE.
29 | YpaBHeHHE OKPY>KHOCTHU, cepbl, INIOCKOCTH. PaccrosiHue mexny Toukamu. JlelcTBus ¢
BEKTOpPAaMH, 3a/IaHHBIMU KOOPJAMHATAMM.
30 | CkansipHoe mpou3BeJeHHEe BEKTOpOB. BekTopHOE ypaBHEHHE MpsAMOMl U 1uiockocTH. Mc-
110JIb30BAHUE BEKTOPOB IIPH 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUU.
CamocrosiTesibHasi padoTa 00y4YarommXxcst 6
| Pedepar: BexropHoe 3a1aHne npsIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE.
CamocTosTenbHas pabota o0ydyaronmxcs HaJl HHIMBUYaJIbHBIM IPOEKTOM, pedepaTamu, JOKIagaMu 18
Bcero: 351

Jlst XapaKTEepUCTUKK YPOBHS OCBOSHHUS y4eOHOI0 MaTepuaja HUCIOIb3YIOTCs ClIeIyIole 0003HAuCHUSL:

1. — o3HaKOMMUTENIbHBIN (Y3HaBaHHE paHee U3YUECHHBIX 0OBEKTOB, CBONCTB);

2. — penpOAYKTHUBHBIH (BBIIIOIHEHUE JEITENLHOCTHU 10 00pasily, MHCTPYKIMU HIIH O PYKOBOJCTBOM)

3. — IPOJYKTHBHBIH (IUIAHUPOBAHUE U CAMOCTOSTEILHOE BHITNOJIHEHUE AESTEIbHOCTH, PEIICHHE IIPOOJIEMHBIX 3a1a4)
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1.

no

RR©ooNOo O kW

15.

16.
17.

18.
19.

20.

21.

22,
23.

24,
25.
26.
27,
28.

29.
30.

31.
32.

0.
1.
12.
13.
14.

Tembl pedpepaToB (I0KJIAI0B), HCCIAEA0BATEILCKUX MPOCKTOB

Hcropust 0OBIKHOBEHHBIX JIpo0eii
Kanennapp: oT IpeBHUX BpEMEH A0 HALIUX
THEeH
Maremaruka J[pesHero Boctoka
Marematuka B [pesneit [ pernun
Maremarnueckoe Hacnenue pesuei Pycu
[IponieHTHI B IPOILIOM M HACTOSILEM
Brinaromuecs >KeHIIMHbI-MaTeMaTHKH
I'eomerpus B JIpeBnem Erunre
Ucropus co3panus norapudma
Uctopust uncma "I1"

Benukunii Apxumen

Bemnuaiimuit Mmatematuk EBxiing

Pene /lexapt u ero cucreMa KOOpAvHAT
JHpeBHerpeueckuit MaremMaTuk Jlnodant u
€ro OTKPBITHS

HpeBHerpeueckuit MateMaTuk daiec
Munerckuii

Kusup u goctrkenus b. ITackans
Jleonapno 1a BUHYHM — XyIOXKHUK U
MaTeMaTHUK

Bemnukuiit maremarux I'.B. JleliOuuIn
Jleonapy Diisiep U €ro 10CTUKEHUS B
MaTeMaTUKe

Kusnp K.®. ["aycca u ero poip B Marema-
THUKE

Jleonapno ®uboHay4n — BBHIIAIOIIHIACS
MareMatuk CpeaHEeBEKOBbS

Jleontniit Marauukwii u ero "Apudmernka”

Benukuii pedopmarop reomerpun H.H.
JIoGaueBckmii
Pa3BuTHe TPUrOHOMETPHUM KaK HAyKH
KombOunaroprka 1 KoMOMHATOPHBIE 3a]ja4n
DNEMEHTHI TEOPUH BEPOSITHOCTEN U €€
MIpUMEHEHNE
Apudmernueckas 1 reoMmeTpuUecKas
MIPOrpeccuu
PaznuuHble criocoObl peleHus 3a1ay Ha
CMECH, CIUIaBbl, PACTBOPHI
HppanmonanbHble ynciia
Benukoe nckyccTBo 1 ku3Hb [xeponamo
Kapnano
WcTopus nosiBienus anredpel Kak HayKu

CBs13p MaTEMATHUKU C IPYTUMH HayKa-

MU
33. OmpeneneHue I1eMEHTapHBIX

byHKIHIT

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

I/ICTO];)I/ISI MOABJICHHUA KOMIIJICKC-

HBIX YHUCCII

MareMaTudecKkre ToJIOBOJIOMKH

U UTPBL: CYIIHOCTh, 3HAUYCHUE U
BUJIBI

Maremarudeckast CTaTUCTHKA
CummMmeTtpus B IpUpoe
Matematuk Diep U ero Hayd-

HBIE TPYAbI

I[eKapT 1 €ro MaTeéMaTn4CcCKuc

TPYAbI

CoBpeMeHHbIE OTKPBITHS B 00J1a-

CTH MaTCMAaTHKH

Maremarnueckue 3araJiku nupa-
mua Erumnra

['eomerpuueckue Gpopmsl B uc-
KYCCTBE

Maremaruueckue napajgoKchl U
coHU3MBI

MeTto/pl penieHust TPUroHOMET-
PUYECKUX ypaBHEHUN
IIpousBoaHas 1 ee NpUMEHEHUE
3os0Tas nponopuus
KomOunaropuka

Marematrka B COBpEMEHHOM MHU-
pe

W3 ncropun pa3BUTHS Yncia U
cyera

IIpocreiimne 3axa4n T€OpUM Be-
pOATHOCTEM

DneMeHTbl MaTeMaTUYeCKO cTa-
TUCTUKN

MHOrorpaHHMKHU B apXUTEKTYpe
HAIIero ropoja

WHTerpan u ero npumMeHeHue
CrapuHHBIE MEpBI JUIMHBI
Matremaruueckue GoKychl
TekcToBble 3aaun
IIpeo6pa3oBanue rpaduKoB 3iie-
MEHTapHbIX (PYHKIUN
IIpoucxoxaeHue TepMHUHA JI0Ta-
pudMm U ero o603HaueHUE
[IpssMoyronbHas cucrtema Koop-
JUHAT

Maremartuka B HayKe, TEXHUKE U
YKOHOMHUKE
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6 TEMATHYECKOE IINTAHUPOBAHHUE

TemaTn4yeckuii nJ1aH 001e00pa3oBaTe/JIbHON YUEOHON TUCIUTIIIUHBI
OY/In.12 MaremaTuka: ajreépa v Ha4aJ1a MATEMATHYECKOT0 AHAJIU3A;

reoMeTpus
Ne HanmenoBanue pa3znenos u teM Makcu- KoaunuectBo uacos ayau- | Camo-
TEMBI MaJlbHast TOPHOW HArpy3KH CTOSsI-
yueOHas Bceero ITpakTnue- TE€Jb-
Harpyska ckue paboThl | Has pa-
6oTta
BBenenue 2 2 - -
1 Paznen: Aaredpa 159 108 28 51
1.1 | Tema: Pa3BuTHE IOHATHS O YUCIIE 14 10 2 4
1.2 | Tema: KopHu, crenenu u norapumsl 34 28 8 6
1.3 | Tema: OcHOBBI TpUrOHOMETpUHU. OCHOB- 13 8 2 5
HBIC TTOHSITHS.
14 | Tema: OCHOBHBIE TPUTOHOMETPUUYECKUE 16 10 - 6
TOXKJECTBA
15 | Tewma: [IpeoOpa3zoBanust MpOCTEHIIINX 10 6 2 4
TPUTOHOMETPHUYECKUX BBIPAKCHUI
1.6 Tema: Tpuronomerpudeckre ypaBHEHUS 14 8 2 6
Y HEPaBCHCTBA
1.7 | Tema: ®yHKIMH, NX CBOWCTBA U TPAPUKH 16 10 2 6
1.8 | Tema: CreneHHble, MOKa3aTeIbHbIE, JOTA- 14 8 6 6
pUbMUYECKUE i TPUTOHOMETPHICCKHE
¢byukuu. OOpaTHbIE TPUTOHOMETPHYE-
ckre QYHKITUU
1.9 | Tema: YpaBHCHHS U HEPABEHCTBA 28 20 4 8
Paspen: Hauana 58 38 6 20
MATEeMATH4Y€eCKOr0 aHAJIN3a
2.1 Tema: ITocitenoBaTEIbHOCTH. 14 8 2 6
2.2 | Tema: [IpousBoHasl. 24 16 2 8
2.3 | Tema: [lepBooOpazHas u UHTErpall. 20 14 2 6
3. Paspen: KomOnnaropuka, craTucTuka 38 24 8 14
U TeOpHsi BEPOSITHOCTEI
3.1 | Tema: DieMeHTbI KOMOMHATOPHKH 16 12 4 4
3.2 | Tema: DneMeHTHI TEOpUU BEPOATHOCTEM 10 6 2 4
3.3 | Tema: DnemMeHTH MAaTEMaTHYECKOM CTa- 12 6 2 6
TUCTHUKU.
4 Pa3pnen: I'eomerpus 94 62 18 32
4.1 | Tema: IlpsiMbIe U IIIOCKOCTH B IPOCTPaH- 26 20 8 6
CTBE.
4.2 | Tema: MHOTOTpaHHUKHU 22 16 4 6
4.3 | Tema: Tena u MOBEPXHOCTH BpallleHUs 10 4 - 6
4.4 | Tema: U3MepeHHs B TEOMETPHH 14 6 - 6
4.5 | Tema: KoopauHaTel U BEKTOPHI 22 16 6 6
WHauBuyanbHblid POEKT 18 18
HUTOI'o 351 234 60 117
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7. XAPAKTEPUCTUKA OCHOBHbBIX BUJ0OB YYEBHOM JEATEJBHOCTH

CTYJEHTOB

Copepxanue 00y4ueHus

XapakTepuCcTUKa OCHOBHBIX BUJIOB JESATEIBHOCTH CTYIEHTOB (Ha YpPOBHE
y4eOHBIX IEUCTBHIN)

BBenenue

(O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKHA B HAyKe, TEXHHUKE, IKOHOMHUKE, UH-
(hOpMAaITMOHHBIX TEXHOJIOTHSAX M IMPAKTHYSCKOW JesaTeIbHOCTH. O3HAKOM-
JICHWE C NEIAMHU W 33/la4aMy W3YYEHHUS] MAaT€MaTUKU MPU OCBOCHUH MPO-

AJII'EBPA

Pa3Butue nousaTusa o
qHCie

BremmonHenue apumMeTHuecKux IEHCTBUI HAJ YHCIAMH, COYETast YCTHBIC
Y IIUCbMEHHBIE TPUEMBI.

HaxoxnaeHne npuOImKeHHBIX 3HAUEHUH BEIMYUH M TOTPEIIHOCTEH BbI-
qrcieHul (aOCOMIOTHONW M OTHOCUTENIBHOM ); CpPaBHEHHE YHUCIIOBBIX BhIpa-
JKECHU .

Haxoxnenue omubok B mpeoOpa3oBaHUSX M BBIYHCICHUSX (OTHOCHUTCS

Kophu, crenenu, nora-
pudmbI

O3HakoMJIEHUE C MOHATUEM KOpHS N-il CTEeTeHH, CBOMCTBAMM pPaIUKaJIOB
Y [IpaBUJIaMU CPABHEHUS KOPHE.

®opMyIHpOBaHUE ONPEACIICHUS] KOPHS U CBOMCTB KOpHEW. Brruncnenue
Y CpaBHEHHE KOpPHEH, BHITIOJIHEHUE MPUKHUIKY 3HaueHus kopHs. [Ipeobpa-
30BaHUE YHUCIIOBBIX U OYKBEHHBIX BBIPAKEHUMN, COCPIKAIIMX PATUKATIBL.
BrimoniHeHnne pacdyeToB 1Mo QopmysaM, COAEPIKAIIUM paguKalibl, OCY-
HIECTBIISIE HEOOXOAUMBIE TIOJICTAHOBKY U MpeoOpazoBanus. Onpezernenne
PaBHOCWJIBHOCTH BBIPAKEHUM C paguKaiamu. PenieHne nppanroHaabHbIX
YpPaBHECHUU.

O3HaKOMJICHUE C TIOHSTHEM CTETICHH C JIEHCTBUTEIILHBIM MTOKA3aTEIeM.
HaxoxneHue 3Ha4eHHWI CTENEHH, UCHONB3YS MPU HEOOXOAMMOCTH HH-
CTPYMEHTAJIBHBIE CPEJICTBA.

3anucbiBaHUE KOpHS N-i CTENEHU B BUAE CTENEHH C APOOHBIM IMOKa-
3arejeM 1 Hao0OopoT.

®opMynHpoBaHUE CBOWCTB CcTemneHeil. Beruncienue crenene c pa-
IHOHAJIBHBIM TIOKA3aTEJIEM, BBINOJHEHUE NMPUKUIKA 3HAYEHHUS CTEIICHH,
CpPaBHEHUE CTEIICHEN.

[IpeoOpazoBanre YHUCITOBBIX M OYKBEHHBIX BBIPOXECHHH, COIEpKAIINX
CTEIIEHU, IPUMEHSIS CBOMCTBA. PellleHne noka3arenbHbIX YpaBHEHUM.
O3HakoMJIeHHE C NMPUMEHEHHEM KOpHEH M cTeneHel Npu BBIYMCICHUU

D

[TpeobpazoBanue anre-
OpanyuecKux BbIpaxe-
1305071

Bremmonnenue npeoOpa3oBaHUil BhIpaKEHUH, MPUMEHEHHE (HOPMYI, CBS-
3aHHBIX CO CBOWCTBAMH CTETEHEH U JIorapu(moB.
Omnpenenenne o0IacTH JOMYCTHUMBIX 3HAYEHUN JOTapu(MUYECKOTO BBI-

naxeduda Pemedue noranudhMAdecKux VNARHEHUN

OCHOBbI TPUTOHOMETPUUN

OCHOBHBIE TOHATUA

N3yuenue paanaHHOTO METO/Aa U3MEPEHHUS YIJIOB BPAILIEHUS U UX CBSI3U C
rpagycHoil Mepoil. M300paskeHne yriioB BpalleHUsi HA OKPYXHOCTH, CO-

OTHCCCHHC BCIMYMHBI yIjid C €ro paciioJOKCHUCM.
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Conepxanue o0yueHHs

XapakTepuCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTYJICHTOB (Ha YPOBHE
y4eOHBIX IeHCTBUN)

dopMynHpoOBaHUE ONIPEACICHUN TPUTOHOMETPHUIECKUX (QYHKITAN JTst
YTJIOB MMOBOPOTA U OCTPBIX YIJIOB IIPAMOYT'OJIbHOT'O TPCYT'OJIbHUKA U
00BsICHEHUE UX B3aUMOCBSI3H

OCHOBHBIE TPUTOHOMEC-
TPUUICCKHUC TOXKACCTBA

IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUJIsl BBIUUC-
JICHUS 3HAYEHU TPUTOHOMETPHUECKUX (DYHKIIMIA IO OJTHOW U3 HUX

[Tpeobpa3zoBanus mpo-
CTEUILINX TPUTOHOMET-
PUYECKUX BBIPAKECHUM

H3yueHrie OCHOBHBIX (DOPMYJT TPUTOHOMETPUH: POPMYJIIBI CIIOKEHUS,
YIBOGHUS, IPe0oOpa30BaHUs CYMMbI TPUTOHOMETPUIECKHUX (DYHKITUN B
MPOM3BEACHUE U TPOM3BE/ICHUS B CYMMY M IPUMEHEHHE ITPH BbI-
YHUCIICHUU 3HAYCHUS TPUTOHOMETPUUYECKOTO BBIPAKCHHSI U YITPOIICHUS
ero.

O3HaKOMJIEHUE CO CBOMCTBAMHU CUMMETPHUM TOUYEK HA €TUHUYHOMN

[Ipocreiiline TpUroHo-
METPUYECKHE ypaBHE-
HUS U HepaseHCcmeda

Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYTy IPOCTEHUIITHX
TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeHneHne oOUIMX METOI0B PELIEHUs YpaBHEHUN (IIpUBEIEHUE K JIH-
HEHHOMY, KBaJJpaTHOMY, METOJI Pa3JI0KEHHs HA MHOKUTEIH, 3aMEHbI
MEPEMEHHOI) MPU PEIICHUH TPUTOHOMETPUUYECKUX YPABHCHUI. Y MEHHUE
OTMEYaTh HAa KPYre peleHus MPOCTEHIINX TPUTOHOMETPUUECKUX HEepa-
BEHCTB

ApKCHHYC, apKKOCHHYC,
ApPKTaHIEHC YKCIIa

O3HakoOMJICHHE C TOHATHEM OOpPaTHBIX TPUTOHOMETPUYECKHUX (QYHKIUH.
W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYca, apKTaHT'€Hca Yucia,
dbopMynupoBaHue UX, N300paKeHre Ha eAMHUYHONW OKPYKHOCTHU, TIPU-
MEHEHHE MPHU PEIICHUH YPaBHCHUN

®YHKINH, X CBOMCTBA U TPA®UKU

DyHKIUH.
[TonsiTHE O HETIPEPHIB-
HOCTH (PYHKITUH

O3HaKOMJIEHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEXy IEPEMEHHBIMH.

O3HakoOMIICHHE C TIOHSATHEM TpaduKa, orpeneeHne MPUHAIEKHOCTH
Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmylie npocreiiei 3a-
BHCHMOCTH, BUJIa ee Tpaduka. Beipaxkenue mno popmyie oaHOU miepe-
MEHHOU 4epe3 JIpyrue.

O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
Haxosxnenue o6acTu onpeenaeHns U 00JacTi 3Ha4eHuH QyHKIIUU

CaoiicTBa QyHKIIUY.
I'paduueckas uuTep-
nperanus. [Ipumepst
(bYHKIMOHATIBHBIX 3a-
BHCUMOCTEN B pealib-
HBIX [IPOLIECCAX U sIBJIE-
HUSX

O3HakoMIIeHHE ¢ TpuMepaMt (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B pe-
aJbHBIX MPOIIECCAX U3 CMEXHBIX AUCLHUIUIMH.

O3HaKOMJIEHHE € JOKa3aTEIbHBIMU PACCYXIEHUIMH HEKOTOPBIX
CBOICTB JIMHEHHOW U KBaApaTUYHOWU (PYHKIMH, MPOBEIEHHUE UCCIIEO0-
BaHUs JTMHEHHOMN, KyCOUHO-IMHEHHOU, TPOOHO-IIMHEHHOM 1 KBaIpa-
TUYHOU (QYHKIUH, TOCTpoeHue ux rpagukos. [loctpoenue u uteHue
rpadukoB pynkuuii. UccnenoBanue GyHKIUU.

CocraBneHnue BUJ0OB QYHKIIMI 110 JaHHOMY YCJIOBHIO, pEIICHHE 3a/1a4
Ha DKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKINH

OO6patHble QyHKIIH

Wzydenne nowsimus oopamnou (hynxyuu, onpeaesieHue BUIa U no-
cmpoenue epaghuka 0opamHotl pyHKyuu, Haxoxcoenue ee 0o1acmu
onpeoenenus u ooracmu 3uavenuu. [IpuMeHeHne cBOMCTB pyHKIMIA TpH
UCCIIC/IOBAaHUH YPABHCHUN U PEIICHUM 33]1a4 Ha dKcTpeMyM. O3HaKOM-
JICHHE C TTOHITHEM CJIOXKHON (QYHKIIUN
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CreneHHBIE, ITOKA3a-
TeIbHBIE, IOTapUPMU-
YEeCKHE U TPUTOHOME-
Tpudeckue QyHKIUY.
OOpatHbIe TPUTOHOME-
TpuyecKue (PyHKIHH

Brruncnenne 3naueHuii GyHKIMMA 110 3HaUYEHUIO aprymenTa. Onpenene-
HUE TIOJIOKEHUS TOYKH Ha rpaduKe Mo ee KOOpJAUHATAM U Ha000POT.
Hcnonbs3oBanne CBOMCTB (QYHKITUHN TSI CPAaBHEHHS 3HAUYECHUN CTEIICHEH
1 JIOTapu(MOB.

[Toctpoenue rpaduKoB CTENEHHBIX U JTOTapUPMHUUECKUX PYHKIIHH.
Perenre mokasareabHBIX U JOrapu(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.

O3HAKOMJICHHUE C TTOHITHEM HEMPEPHIBHON MEPHOANYSCKON (PYHKITUH,
dbopMynupoBaHUEe CBOICTB CUHYCa U KOCHHYCA, IOCTPOEHUE UX rpadu-
KOB.
O3HaKkoMJIEHHE C TOHITHEM FAPMOHHUYECKUX KOJIEOaHUI U mpUMepaMu
rapMOHUYECKHUX KOJIeOaHUH JIJIsl ONMCAHUS TPOIIECCOB B (PUBHKE U JIPY-
rux o0JacTsIX 3HaHUS.
O3HaKOMJICHHE C TTOHATHEM Pa3pbIBHON MEpHOANYECKO (PyHKIINH,
dbopMynupoBaHUE CBOICTB TaHIE€HCA U KOTAHT'€HCA, IIOCTPOSCHUE UX
rpaguKoB.
[[pumeHneHne cBOMCTB (PYHKITUH I CpAaBHEHMSI 3HAYCHUN TPUTOHOME-
TPUYCCKUX QYHKIUM, PEIICHHUS] TPUTOHOMETPUYECKUX ypaBHEeHH. [1o-
cTpoeHHe rpa@uKOB OOPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIIMI U oTpe-
neseHne mo rpaduKaM uX CBOMCTB.

Brinonnenue npeoOpa3oBanusi rpauKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarensHOCTH

O3HaKoOMJICHUE C TOHITHEM YHCIOBOM IOCIEA0BATEILHOCTH, CIIOCO-
0aMH ee 3aJaHMs, BEIYMCICHUSIMH €€ YJICHOB.

O3nakomnenue ¢ nouamuem npeoeia nociedosamenvrocmu. O3HaKOM-
JIEHUE C BBIYUCIICHHEM CYMMBbI OECKOHEUYHOT'O YMCJIOBOTO Psijia Ha TPH-
Mepe BBIYHCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOIICH F€OMETPHICCKOMN
MIPOTPECCHH.

Pemenwne 3a1a4 Ha mpuMeHEHHE (HOPMYITBI CYMMBI O€CKOHEYHO yOBI-
BaIoIIed reOMETPHYESCKON MPOrPecCcuu

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMIICHHE C TIOHSATHEM TPOU3BOTHOM.

N3yuenue u GopMynupoBaHUE €€ MEXaHMUECKOTO U T€OMETPUUYECKOTO
CMBICJIa, H3yYCHHE aJITOPUTMA BHIYHUCIICHUS IPOM3BOTHON HA IPUMEpe
BBIYUCIICHHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOro Ko3(dduumenTa kaca-
TEJIbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOH B 00111eM BUJIE.

VYcBoenue npasui quddepeHpoBaHus, Ta0IHUIIbI TPOU3BOAHBIX AJie-
MEHTapHbIX (QYHKIMH, TPUMEHEHUEe I AU PepeHInpoBaHus PyHK-
U1, COCTaBJICHUS] YPaBHEHUS KacaTeIbHOM.

W3yueHne TeopeM o CBSA3H CBOMCTB (DYHKIIMU U IPOU3BOAHOM, (hop-
MYJIHPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO TPOU3BOTHON HcCIe10BaHUs HYHKIINY, 3a-
JTaHHOU (OPMYIIOM.

YcTaHoBIIEHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM O UX Ipa-
bukam.

[TpuMeHeHHne POU3BOTHOMN JJIS pEIIEHUs 3a/1a4 HAa HAXOXKIEHUE

HaI/I6OJ'IBI_HeFO, HAaMMCHBIICTO 3HAYCHHUA U Ha HAXOXKICHUE DKCTpEMYyMa
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ITenBooOpa3Has 1 UHTE-
rpai

O3HakoMJICHHUE C TIOHITHEM HHTETpajia v IMepBoOOpa3HOM.

W3yueHne mpaBuia BEIYMCIECHUS EpBO0Opa3HOi 1 Teopembl HproTo-
Ha— JlelOHMIA.

Pemienue 3aa4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHON, BHIYHC-
JIeHHe TIepBOOOpa3HON 11 JaHHOW (QYHKLUU.

Pemenue 3ama4 Ha MpUMEHEHUE UHTETPajIa Ui BEIYUCIICHUS (PU3H-

YPABHEHWMA 1 HEPABEHCTBA

VYpaBHEHUS U CUCTEMBbI
ypaBHenuit HepaBeH-
CTBa U CUCTEMBI HEpa-
BEHCTB C JIByMsl Iiepe-
MEHHBIMU

O3HaKOMJICHHE C TPOCTEHIINMHU CBEICHUSIMU O KOPHSIX alredpandeckux
YpaBHEHUH, TOHATUAMHU UCCIIEIOBAHUS YPABHEHUM U CUCTEM ypaBHE-
HUU.
M3yueHre Teopur paBHOCUIBLHOCTH ypaBHEHUM U ee mpumeHeHwus. Ilo-
BTOpEHHUE 3allMCU PELICHHUS] CTaHJAPTHBIX ypaBHEHUH, MPUEMOB MpeoOd-
Pa30BaHUs YPABHEHUMU JIJIs CBEACHUA K CTAHIAPTHOMY YPaBHEHUIO.
PelieHre palMOHAIBHBIX, WPPALMOHANIBHBIX, MMOKA3aTEIbHBIX U TPUIO-
HOMETPUUYECKUX YPABHEHHUIN U CUCTEM.
lcnonb30BaHue CBOMCTB U TpaduKoB (GYHKIMM sl pelieHus ypaB-
HeHU. [IoBTOpeHrne OCHOBHBIX ITPUEMOB PEILICHUS CUCTEM.
Perenrie ypaBHEHUN ¢ NMpPUMEHEHHWEM BCEX MPUEMOB (Pa3OKEHHS Ha
MHO>KHATEJIM, BBEJCHUS HOBBIX HEW3BECTHBIX, IIOJCTAHOBKH, Tpadu-
YEeCKOro METO0/1a).
PerieHre CUCTEM YpaBHCHHN C NPUMEHEHHEM pPa3IMYHBIX CIIOCOOOB.
O3HakoOMJIEHHE C OOIIMMHU BOIPOCAMHU PEIICHHS] HEPABEHCTB U HCIIOJIb-
30BaHHE CBOMCTB W rpaduKoB (YHKIHI MPU pelieHUU HepaBeHCTB. Pe-
[IICHUE HEPABEHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHUEM pPa3IMYHBIX
CIIOCO0O0B.
MEHEHUE MaTE€MaTUYeCKUX METOJOB JUIsl PELIEHUS COAEpP)KATEIbHbIX|
3a]a4 U3 pa3IMYHbIX 00JIaCcTel HAyKU U NPAaKTUKU. VIHTepnpeTupoBaHue
PE3yNbTAaTOB C YYETOM pEaJbHbIX OIPAHUYECHUN

DJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHBIE TTOHSTHS
KOMOWHATOPUKH

W3yuenne mpaBuia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUH KOM-
OMHATOPHBIX 3ajay.

Pemrenne KOMOMHATOPHBIX 337124 METOIOM Trepedopa H Mo MPaBHITY
YMHOXKEHHUS.

O3HaKOMJIEHHE C TIOHSATHAMU KOMOMHATOPUKHU: Pa3MEIICHUSIMH, CO-
YeTaHUSIMH, TIepeCTaHOBKaMH U (HopMyiIaMu JJs UX BeluuciaeHus. O0b-
SCHEHHE U TIPUMEHEHUE (HOpMYIT JIJTsl BRIYHUCIICHUST pa3MEIIeHUH, repe-
CTaHOBOK U COYETaHUI MpH pelIeHUH 3ajay.

Oznakomiuenue ¢ 6uHomoM HptoToHa u TpeyronbHukom [lackans. Pe-

DNEeMEeHTHI TEOPHUH Be-
pPOSITHOCTEN

N3yyenue Ki1acCU4ecKoro OnpeesIeHus BEpOTHOCTH, CBOMCTB BEPO-
ATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTpenune npuMepoB BBIYUCIICHUS BEPOATHOCTEN. Pelienne 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTENW COOBITHI

[IpencraBnenue naH-
HBIX (Ta0JINIIBI, THA-
TpaMMBbI, TpaduKn)

O3HaKOMJIEHHE C IPEICTAaBICHUEM YHMCIOBBIX JAHHBIX U UX XapaKTe-
pUCTHUKaMHU.

Pemenue npakTruueckux 3agay Ha 00pabOTKY YUCIOBBIX JaHHBIX, BbI-
YUCJIEHUE X XapAKTEPUCTUK
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I'EOMETPUA

[IpsimMbI€e U MIIOCKOCTH B
MIPOCTPAHCTBE

dopMynHpOBKa U MPUBEICHHUE 1I0KA3aTENHCTB MPU3HAKOB B3aUMHOTO
pacnoIOKEHUs MPSAMBIX U IJIOCKOCTEN. Pacno3HaBaHue Ha yepTexax u
MOJIEJIAX Pa3IuYHBIX CIIy4aeB B3aUMHOTO PACTIONOKEHUS MPSIMBIX U
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYKIAEHUI. POpMyIHpOBaHUE
onpeieJICHUM, TPU3HAKOB U CBOMCTB MapasuIeIbHBIX U NEPICHIUKYISP-
HBIX [IJIOCKOCTEH, IBYIPAHHBIX U JIMHEWHBIX YIJIOB.
BrinonHenue mocTpoeHUs YrioB MEXAY MPSMbIMHU, TPSIMOM M IUIO-
CKOCTBIO, MEX/y IJIOCKOCTSIMU IO ONMCAHUIO M PACIIO3HABAaHUE UX HA
MOJIEIISIX.

[IpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSAMBIX U IIO-
CKOCTEH IMpU PEILIeHUHU 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYUPOBAaHUE HA MOJEIISAX Tep-
MEHIUKYIISIPOB M HAKIOHHBIX K TJIOCKOCTH, MPSIMBIX, MapajuieIbHbIX
IJIOCKOCTEH, YIII0B MEXAY IPSIMOM U IIIOCKOCTHIO U 00OCHOBAHUE TTO-
CTPOCHHSL.

Pewienue 3a1ay Ha BBIYUCIIEHUE TEOMETPUUYECKUX BeTMYUH. Onuckl- Ba-
HUE PACCTOSIHUS OT TOYKH JO IJIOCKOCTH, OT MIPSIMOM J10 TUIOCKOCTH,
MEXIY MJIOCKOCTSAMU, MEXAY CKPELIMBAOIIMMUCS MPSIMBIMHU, MEXY
MIPOU3BOJBLHBIMU (DUTYpaMU B TIPOCTPAHCTBE.

DopMyIHpPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(Teopem cyliecTBOBaHUs, CBOMCTBA).

N300paxeHne Ha 4epTekax U MOJEINIAX PacCTOSHUS U 000CHOBaHUE
CBOUX CyxaeHui. OnpeeneHre U BEIYUCICHUE PACCTOSIHUHN B TIPO-
ctpanctBe. [IpuMenenue Gpopmyi U TeopeM MIIaHUMETPUH TS pelIeHUS
3az1ay.

O3HaKoOMJIEHUE C MOHITHEM MapajuIeIbHOrO MPOEKTUPOBAHUS U €r0
cBoiictBamMu. DOpMyIMpOBaHHE TEOPEMBI O TJIOMIAIH OPTOTOHAIBHOMN
MPOEKIIMH MHOTOYTOJIbHUKA.
MEHEHHUE TEOPUU ISl 00OCHOBAHUS TOCTPOSHUMN U BBIYUCICHUN. Apry-
MEHTHUPOBAHUE CBOUX CYXIEHUH O B3aMMHOM PaCIOJI0KEHUH MPO-
CTPaHCTBEHHBIX QUTYD

MHororpaHHuKu

Onucanue U XapakTepUCTHKA PA3JIMYHbIX BUJIOB MHOIOI'PaHHUKOB, I1€-
PEYMCIIEHHE UX JIIEMEHTOB M CBOWCTB.

N300pakeHrie MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS Ha U30-
OpaXeHMSIX U MOJIEJIIX MHOTOTPAHHUKOB.

Boluncrienne JIMHEWHBIX DJIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX KOH-
durypanuusx, apryMeHTUPOBaHUE CBOUX CYXJACHUNU. XapaKTepUCTHKA U
n300pakeHne CeueHus],pa3BepTKH MHOTOTPAaHHUKOB, BEIYUCIIEHHE 110~
IaJel MOBEPXHOCTEM.

[TocTpoenne npocTelux cedeHuit Kyoa, mpu3msl, nupaMuisl. [Ipu-
MeHeHHe (PaKTOB U CBEJCHUI U3 MJIAHUMETPHUH.

O3HakoMJIEHHE C BUJIaMU CUMMETPHUI B IPOCTPAHCTBE, (OPMYITUPO-
BAaHUE OMPEACICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHUH TEJ Bpa-
LICHUS U MHOTOI'PAaHHUKOB.

IIpuMeHeHne CBOWCTB CHMMETPHH NIPU PEIICHNUH 3aaa4. M crnons3oBanue
nprOOPETEHHBIX 3HAHUH [Tl UCCIIEAOBAHUS U MOJICIIUPOBAHUS HECITOXK-
HBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE PUCYHKOB IO

YCJIOBUAM 3aa4
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Tena 1 MOBEpXHOCTH
BpalleHUs

O3HakoMJIEHHE ¢ BUJIaMU TeJl BpalleHus, popMyIupOBaHUE UX OMpe-
JIEJICHUI U CBOKMCTB.

@opMyIMPOBAHNE TEOPEM O CEYEHHUH I11apa MIOCKOCTHIO U INIOCKOCTH,
KacaTelIbHOU K cepe.

XapakTepucTuKa U u300pakeHue TeJ BpallleHUs, UX pa3BepTKH, ce-
YCHUSI.

Pemenne 3a1ay Ha NOCTPOEHUE CEUECHHI, BBIYMCIIEHUE JIUH, PACCTO-
SIHUH, YTJI0B, Iomaaeil. IIpoBenenne nokazarenbHbIX pacCy KACHUM
IIPU PELIECHUH 3a/1a4.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PELICHHUHU 3a/1a4 Ha TeJa Bpa-
HICHUSI, KOMOMHAIIUIO TEJl.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHNE PUCYHKA I10
VCIIOBHIO 33J1a41

W3mepenus B reoMer-
pun

O3HakoMJICHHE C TOHATUSIMH IJIOIAAN U 00beMa, aKCHOMaMU U CBOM-
CTBaMU.

Pemenue 3a1a4 Ha BEIYMCIICHHE IJIOMIAACH MIIOCKUX QUTYD C TPUME-
HEHUEM COOTBETCTBYIONINX (HopMyI U (HaKTOB U3 TUTaHUMETpHuH. U3y-
YEHHE TEOPEM O BBIYHUCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX Tell, pelie-
HHUE 3a/1a4 Ha IPUMCHEHUE (GOPMYIT BBIUKCICHUS 00beMOB. M3yueHue
dbopMyI A BEIYUCTICHUS TUIOIIAJIEH TOBEPXHOCTEH MHOTOIPAaHHUKOB U
TEJI BpalllCHMUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIA/IU TTIOBEPXHOCTH CQEPHI.
Pemenue 3a1a4 Ha BRIYMCIICHUE TJIOIIA/IEH TOBEPXHOCTH MTPOCTPAH-
CTBEHHBIX Tell

Koopaunatsl 1 BEeKTO-
pBI

O3HakoMJIEHUE C TIOHITHEM BeKTOpa. M3yueHue nekapToBOi CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, IOCTPOCHHE I10 33/IaHHBIM KOOPIMHATAM
TOYCK U HJIOCKOCTGIZ, HaX0XXIACHHUEC KOOpAUWHAT TOYCK.

HaxoxneHnue ypaBHEHUI OKPYKHOCTH, c(hepbl, INIOCKOCTH. Bbrunc-
JICHHE PACCTOSIHUN MEXKY TOUKAMH.

N3yueHue cBOMCTB BEKTOPHBIX BEIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAXO0XKICHHSI KOOPAUHAT BEKTOpaA
B IIPOCTPAHCTBE, IPaBUJI JEUCTBUI C BEKTOPaMH, 3aJJaHHBIMUA KOOP/IH-
HaTamu.

MEHEHHUE TEOPUH IIPU PELICHUU 3a/1a4 Ha IEUCTBUs C BEKTopaMmu. M3yue-
HUC CKAJIIPHOT'O IMTPOMU3BCACHUA BEKTOPOB, BEKTOPHOT'O YPABHCHUA IIPA-
MOU U INIOCKOCTH. [IpuMeHenune Teopuu npu pelieHuu 3a1a4 Ha J1ei-
CTBHUs C BEKTOpaMH, KOOpHHHaTHBIﬁ MCTOH, MPUMCHCHUC BEKTOPOB JJIA
BBIYMCIICHHS] BEJIMYUH YTJIOB U paccTossHU. O3HAaKOMIIEHUE C JOKa3a-
TEJIbCTBAMH TEOPEM CTEPEOMETPUU O B3AUMHOM PACIION0KEHUH MPSi-
MBIX U IJIOCKOCTEN C UCIOJIb30BAHUEM BEKTOPOB
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8. YYHEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYE-
HHUE IPOT'PAMMBI YYEBHOM JUCITATIIAHBI <MATEMATHKA: AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUS»

Jlnsa ocBoeHne pabodeil mporpamMmbl yueOHOW TUCHUIUIMHBI «MaTemaTHka:
anredpa M Havyajla MaTEMaTUYECKOTO aHAIN3a; TEOMETPUS» UMEETCs] YUEOHbIN Ka-
ouner Matemaruka: anreOpa ¥ Hayaja MaTEMaTHYECKOTO aHAIM3a; T€OMETPUs, B
KOTOPOM MMEETCS BO3MOKHOCTh 00€CIEeYUTh O0YyYarOIIMMCs CBOOOIHBIN JOCTYN B
HuTepHeT BO BpeMs yueOHOT0 3aHATHUS U IEPUO BHEYUEOHOU eATEeIHbHOCTH.

[lomemenne kabuHera  yaoBieTBopsieT TpeboBanusM  CaHUTapHO-
sanuAeMuoornuyeckux npasuwi U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) ocHa-
IICHO TUIIOBBIM OOOPYJIOBaHUEM, YKa3aHHBIM B HACTOSILIUX TPEOOBaHMSX, B TOM
YHClie CIENMATU3UPOBAHHON YUYEOHON MEOEIbI0 U CpeACTBAaMU O0yUYEHUs, 10CTa-
TOYHBIMH JIJIs1 BBIIIOJIHEHUS TPEOOBAHUMI K YPOBHIO MOATOTOBKU 00YYaIOIMXCS .

B xabunete umeeTcst MyJabTUMEANIHOE 000PYIOBaHHE, IOCPEICTBOM KOTO-
pOro y4yaCTHMKH 00pa30BaTeIbHOTO Ipoliecca MOTYT MPOCMATPUBATh BU3YaIbHYIO
uH(pOpMaIMIO 110 MaTeMaTUKe, CO37aBaTh MPE3EHTALMH, BUIEOMAaTepUabl, UHbIE
JTIOKYMEHTBHI.

B cocraB y4eOHO-METOAMYECKOIO U MaTEpUaIbHO-TEXHUYECKOr0 odecrede-
HUS IpOrpaMMBbl y4eOHOM nucuuIuMHbl «MaTemaTrka: anredpa u Hadyajaa MaTema-
TUYECKOTO aHAJIN3a; TEOMETPHUS» BXOISIT:

 HarJsIHbIe TOCOOMS (KOMIUIEKTHI YICOHBIX TaOJIHUII, TOPTPETOB BBIIAKO0-
ITUXCSl YYCHBIX-MAaTEeMaTUKOB U JIP.);

o  wH()OPMAITMOHHO-KOMMYHUKATHUBHBIC CPEJICTBA;

o KOMIUICKT TEXHUYECKOHN JOKYMEHTAIINH, B TOM YHCJIC TTACIOpTa Ha CPEeACTBA
oOy4YeHHS, HHCTPYKIIUH 10 UX UCIIOIH30BAHUIO M TEXHUKE 0€301TaCHOCTH;

o  OubnmoTeUHBIN POH.

B Oubnuoteunsiii QoHI BXOAAT Y4EOHHUKH, y4€OHO-METOIUYECKHE KOM-
mwiekTsl (YMK), obGecnieunBaronme ocBoeHHe yueOHOM JUCIUIUIMHBI «MaTteMartu-
Ka: ayireOpa U Havajga MaTeMaTHYECKOTO aHAIN3a; TEOMETPHUS, PEKOMEHOBaHHBIC
JUTSL ICTIONB30BaHUS B MPOGeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAXK, Pea-
JU3YIOMUX 00pa30BaTeNIbHYI0 TPOrpaMMy CpeaHero ooI1ero oopa3soBaHus B mpe-
nenax ocoeHus: OIIOIT CIT1O na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHuUs.

B mportecce ocBoeHus mporpaMMbl ydeOHOW TUCIUTUIMHBI «MareMarTuka:
anreOpa W Hadyaya MaTeMaTHYeCKOTO aHaju3a, TCOMETPHUS» CTYISHTHI HMEIOT
BO3MOYKHOCTh JOCTYIa K DJICKTPOHHBIM y4eOHBIM MaTepuaiaM IO MaTeMaTHKe,
UMEIOIUMCST B CBOOOJHOM JoCTyne B ceT MHTepHeT (9JIEeKTPOHHBIM KHHUTaM,
MpakTUKyMaMm, Tectam, matepuanam EI'D u np.).

1 [Tucemo Munucrepersa obpaszoBanus u Hayku PO or 24.11.2011 Ne MJI-1552/03 «O06 ocHamenuu obie-
00pa3oBaTeIbHEIX YUPEKICHUN YIeOHBIM U yIe0HO0-1a060paTOPHEIM 000Dy I0BAHHIEM.
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JUTEPATYPA
st cTyIeHToB
OcHoBHas:
1. Amumos L. A. u ap. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHa-
au3a, TeoMeTpus. AnreOpa W Haudajga MaTeMaTHYecKoro aHanmusa (0a30BBIA U
yrayonenusit yposau).10—11 kmaces. — M., 2015.
2. Artanacsu JI. C., byry3os B. ®@., Kagomues C. b. u ap. Marematuka: anredpa
¥ Hayvajla MaTeMaTudeckoro aHanusza. ['eomerpus. ['eomeTpus (6a30BbIil U yrioyo-
neHHbId ypoBHH). 10—11 xmaccel. — M., 2015.
3. bammakoB M. M. MaremaTtuka: y4eOHUK JJI CTYI. YUpEKACHUU cpeid. nmpod.
oOpazoBanus. — M., 2014.
JlonosiHUTEILHAS
4. KonmoropoB A.H. u np. AnreOpa u Havana aHanuza: yue6. ansal0 -11 xi. o6-
meobpazosar. yupexaenuit / A.H.Koamoropos, FO.Il. dynuuneiH u ap. — M.:
[Ipocsemenne 2012.
5. Mexnenkuii, U.JI. MatemaTuka: y4eOHUK. JJi CTyA. 00pa3oBaT. YUpeKICHUN
cpen. npod. oopazoBanus — M.: u3gaTeabckuit eHTp «Akamemus» 2010.
6. I'yceB B.A., I'puropeeB C.I'., UBonruna C.B. Matematuka nis mpodeccuii u
CHEIUATIBHOCTEN COIUAIBHO-OPKOHOMHYECKOTO TpOQuisi: y4eOHUK ISl CTY/I.
yupexaeHuil cpel. npod. oOpazoBanus. — M., 2014.
7. Tloropenos,A.B. I'eomerpusi: yue6. misil0 -11 k. obmeoOpa3oBar. yupexie-
Huii / A.B. Iloropenos.13-e uzz. - M.: I[IpocBemenue, 2014
st mnpenoxaBaTesist
1. ®epepanbublil 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuii-
ckoil Denepanum».
2. [Tpukaz MunucrepctBa oopasoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (PeepanbHOro rocy/1apCTBEHHOIO 00pa30OBaTENbHOIO CTaHAapTa
cpeaHero (IOJHOT0) O0IIero 00pa3oBaHus».
3. I[Ipuka3z MunucrepctBa oOpazoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuu n3MeHenuii B [Ipukaz MunucrepcTtBa oopa3zoBanus u Hayku Poccuii-
ckoit deneparuu oT 17.05.2012 Ne 413 «“O06 yrBepxkaeHUN GeaepabHOro Irocy-
JAPCTBEHHOTO 00pa3oBaTEILHOIO CTaHAApTa CpeaHero (MoJHOro) ooIero oopa-
30BaHUA ».
4. ITucemo [lenapTraMeHTa rocy1apCTBEHHON MOJUTUKU B c(epe MOATOTOBKHU pa-
6ouux kagapoB u IO MunucrtepctBa o6pazoBanus u Hayku PO ot 17.03.2015
Ne 06-259 «Pexomenmanmu o opraHU3alUK MOTYyUYCHUS CPEeIHEro o0Iero oopa-
30BaHMS B MpeJiesiax OCBOCHMsI 00pa30BaTeNbHBIX MPOrpaMM CpenHero mpodec-
CHOHAJIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETO 0Opa3oBaHUS C YYETOM
TpeboBanmii (enepabHBIX TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB U
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notydyaeMor mpodeccuu Wi CeluaIbHOCTH CpeaHEro mpodeccuoHaaIbHOro 00-
pa30BaHUSD.
5. bawmakos M.M. MaremaTuka: KH. JJi TperofaBarelis: METoJI. mocodue. —
M., 2013
6. bawmarxos M.WN., [[vicanos L. 1. MeToaudeckoe ITOocOOue IS MOJATOTOBKH K
EI's. — M., 2011.

HHTEPHET-pPecypChl

www.fcior.edu.ru (MadopmanmoHHblie, TPEHUPOBOYHbIC M KOHTPOJIbHBIC MaTepHa-
JIBI).

www.school-collection.edu.ru (Enunas xosiekuuu udpoBbIX 00pa3oBaTEeIIbHBIX
pecypcoB).

mathege.ru

ege.edu.ru
http://www.prosv.ru

http://www.fipi.ru
http://www.intellectcentre.ru
mat.1lseptember.ru
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http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D1%81%D0%B0%D0%B9%D1%82%D1%8B%20%D0%B5%D0%B3%D1%8D%20%D0%BF%D0%BE%20%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7zk7-LazHAr5Rwrl5F4jVTbvY6-a5YkcN7wJWKkO9BR-SOcI48HELqSuIiLh4atZplGc5sRWUeYrkWs0zvsJdX3wDl9Ve78ELadO3p6CWfWfMIjJdzwE98A3m2oRiGT46OhHI4vepfVdfPES7Ao_FvpIQSYbuH1s8U&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTYyX2k0MHctdld4cWZybDZtZzlaamhSckJRUmNzZVViQWF2UTB4VGlFRy1LcE9jbTAxbEVFcjVSOFdyOGNJdnRlOVJzaUgtOGRW&b64e=2&sign=66924341fe6a7e21dca89ac56f75bf86&keyno=0&l10n=ru
http://www.prosv.ru/
http://www.fipi.ru/
http://www.intellectcentre.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D1%81%D0%B0%D0%B9%D1%82%D1%8B%201%20%D1%81%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8F%20%20%D0%BF%D0%BE%20%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7w0L24O5Xv8RltBkBGfRlcPPu2YsKgw8wYrpDEjI26mOrKYKiDw0v0bBazVO4mHf14HafDG7nM5MfOXnE1KG6ktCScmMcOYYsIXkfqpuCCcnxKMvHU6vOR235gbSOFoJ3e3Ucz9iBu6-PQhibRvwBBsC13Vf441qZM&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdXM4WDFiejdyaW9INUwtemZhRnotT3NBU0dQVlE5UWpEMUxKcU9BQlVOakNIV0RfVFZmV0k3cjVMY3huSmh5OUd3ZWlrME04N3VTN2tDbjVEbTBKRFk&b64e=2&sign=b18b6895cc83354cc4f1cda6d0f4104c&keyno=0&l10n=ru
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KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCHUATIIMHBI

KoHTpoab U oneHka pe3yabTaToB OCBOCHUS yU4€OHOM NUCUUILIUHBI OCY-
HIECTBIISIETCSl TIPENoJaBaTeieM B IMpoliecce MPOBEACHUS MPAKTUYECKUX 3aHSATHUH,

TECTUPOBAHUS, & TAK)KE BBIIOJTHCHUS
MIPOCKTOB, UCCIECOBAHUH, NPYTUX GO

00y4JaroIMMUCs UHIUBUAYAJBHBIX 3aJJaHUMN,
DM U METOJIOB KOHTPOJISI.

Pe3yabTarhl 00y4eHust

@®opMBbI M METObI KOHTPOJISI U OLIECHKH pe3y.ib-
TATOB 00y4YeHHU

JINYHOCTHBIC:

c(OpMUPOBAHHOCTH MPEACTABICHUHN O
MaTE€MaTUKEe KaK YHHUBEPCATbHOM S3bIKE
HAYyKH, CPEICTBE MOJICITUPOBAHUS SABIICHUIN
U TPOLECCOB, HACSIX W METoJax Ma-
TEMaTHKU;

HallMCaHHUC JOO0KJIaJ0B, peq)epaTOB, 9CC€ N HX
OLICHKa

- IIOHMMAaHHE 3HAYMMOCTH MAaTEMAaTHKH
JUIS  HAy4YHO-TEXHHYECKOTo Iporpecca,
c(OPMHPOBAHHOCTH OTHOIIEHUS K Mare-
MaTHKE KaK K 4YacTH OOIIEeYeIOBEYECKOM
KyJbTYpPbl 4€pe3 3HAKOMCTBO C HCTOpPHEH
pa3BI/ITI/I$I MaT€MaTuKu, E)BOJHOIII/Ief/i Mmare-
MaTUYECKHUX UIEH;

HarmcaHue JOKJIad0B, pe(pepaTOB, 9CCC 1M UX OLCH-
Ka

- PasBUTHUC JIOTUYCCKOI'0  MBIIJICHUA,
POCTPAHCTBEHHOTO BOOOPaKEHHMS, alro-
PUTMHYECKONW KYJIBTYPbl, KPUTUYHOCTH
MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM ISt
Oynymieit nmpodeccCHOHATBHON eATeIbHO-
CTH, JJIsI TIPOJOJDKCHHS OOpa3oBaHUs H
camMo00pa3oBaHus;

HalMCaHue J0KJIAI0B, peepaTroB, 3CCEe U UX OICH-
Ka

- OBJIaJICHUE MaTeMaTHMYECKUMH 3HaHH-
MU ¥ YMEHHSIMH, HEOOXOJTUMBIMH B TIO-
BCE/IHEBHOW JKM3HU, JJIS1 OCBOCHUS CMEX-
HBIX €CTECTBEHHO-HAYYHBIX TUCIHIUINH H
JUCLHUIUIMH TPO¢ECCHOHATIBHOIO IIMKIIA,
JUTSL TIOJTydeHUs1 00pa3oBaHUsl B 00JIACTSX,
He TpeOyroumx yriyOJleHHOM MaTeMaTu-
YEeCKOI MOATOTOBKH;

YCTHBIN OIIPOC, TECTUPOBAHUE, 3alllUTa MpaKTUYe-
CKHUX MM JTaOOpaTOpHBIX pabOT, JWUKTAHT, CEMHU-
HapCKUE 3aHATHs, HallMCaHUE JOKJIANoB, pedepa-
TOB, 3CCE U UX OLIEHKA

- TOTOBHOCTb M CIOCOOHOCTH K 00pa3o-
BaHMIO, B TOM YHCJIE CamMo00pa30BaHUIO,
Ha MPOTSKCHUU BCEH KU3HU; CO3HATEIb-
HOE OTHOIIEHHE K HEeMpephIBHOMY 00-
Pa30BaHUIO KaK YCIOBHIO YCIEITHOW MpPO-
dbeccoHaTBPHOM H  OOIIECTBEHHOM nes-
TEJIbHOCTH;

HanMcaHue JO0KIaa0B, pedepaToB, ICCe U UX OICH-
Ka

- TOTOBHOCTH H CIIOCOOHOCTHL K CaMo-
CTOSITEIbHOM TBOPUYECKOW U OTBETCTBEH-
HO JIeSITeIILHOCTH,

HaINMCcaHue J0KJIAI0B, peepaTroB, 3CCEe U UX OICH-
Ka

- TOTOBHOCTh K KOJUIEKTHBHOHN pabore,
COTPYAHUYECTBY CO CBEPCTHHUKAMH B 00-
pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM!,
y4eOHO-UCCIIeI0BATELCKOU, TPOSKTHOU U

HalTMCaHUC JOKJIaa0B, pe(bepaTOB, 9CCC€ M UX OLCH-
Ka
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JIPYTUX BUIAX JIEATECIbHOCTH;

- OTHOIIEHHUE K Mpo(ecCHOHAIBHON Nes-
TEJIBHOCTH KaK BO3MOXXHOCTH Yy4YacTHS B
peLHeHI/II/I JIMYHBIX, 06H.[€CTBCHHBIX, rocy-
JAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX IPO-
oseMm;

HalMCaHue J0KJIaI0B, peepaToB, 3CCE U UX OLCH-
Ka

METAlIPpEAMETHBIC:

- YMEHHE CaMOCTOSITEJILHO OIpPEAEIATh
LENMU JESTEJIbHOCTH U COCTaBISAThH IUIAHbI
JESTEIIbBHOCTH;  CaMOCTOSITEJIBHO ~ OCY-
HIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTHU-
pOBaTh JESATEIBHOCTD;, UCIOJIb30BATh BCE
BO3MOXXHBIE PECYpPChl [UIsl JTOCTHXKEHUS
IIOCTaBJICHHBIX LEJCH U peain3aluu Iia-
HOB JICSTENbHOCTH; BHIOMPATH YCIEIIHBIE
CTPATCIUM B PA3JIMYHBIX CUTYAlHAX,

3alUTa MPAKTHYECKUX paboT, AWKTAHT, HAIKCA-
HUE JOKJIa/I0B, pedepaToB, 3¢Ce U UX OLICHKA

- yMEHHE TPOJYKTHBHO OOIINATHCSA U B3a-
UMOJICHCTBOBATh B MPOIECCE COBMECTHOM
JCSITeIbHOCTH, YYUTBHIBATH TMO3UIMH JIPY-
TUX YYaCTHHKOB JEATEIBHOCTH, 3(ek-
THUBHO pa3peiiaTh KOH(IMKTEHI,

HalMCaHue JO0KJIAI0B, peepaTroB, 3CCEe U UX OICH-
Ka

- BIIQJICHUE HAaBBIKAMU I103HABATEIIbHOM,
y4eOHO-UCCIIEI0BATENIbCKON U MPOEKTHOM
JEATEIIBHOCTH, HaBbIKAMHM  pa3pelleHus
po0JieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pe-
MCHHA MNPAKTHUYCCKUX 3ajad, IIPHMCHC-
HUIO PA3JIMYHBIX METOJOB NTO3HAHUS;

3alIMTa MPAKTHYECKUX paboT,  HalMCaHHE J0-
KJIaJI0B, pedeparoB, 3cce U UX OLCHKA

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSI-
TEIbHOU MH(pOPMaIMOHHO-
MO3HABATEJIbHON JESATENIbHOCTH, BKJIIOYAs
YMEHHME OPHEHTHPOBAThCS B Pa3IMYHBIX
UCTOYHUKAX HMHQOpMALMH, KPUTUYECKU
OLIEHUBaThb U WHTEPHPETHUPOBaTh HHGOP-
MAaIuIio, MOITY4aeMyl U3 pPa3JIMYHBbIX HC-
TOYHHUKOB;

HalMCcaHue J0KJIAI0B, peepaTroB, 3CCEe U UX OICH-
Ka

- BJIAACHUC SI3bIKOBBIMH CpeacTBaMu:
YMCHHUEC ACHO, JIOTUYHO WU TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUA, HUCIIOJIB30BAThH aJICK-
BATHBIC A3BIKOBLIC CPCACTBA,

YCTHBIM  OIpOC,
HaIlMCaHUE dCCe

3alUTa MNPAaKTHYECKUX padoT,

- BJIaJ€HHWE HaBBIKAMH I103HABATCIILHON
pedIiekcH Kak OCO3HAaHHUS COBEPIIIAEMBIX
JIEUCTBUA M MBICITUTEIBHBIX MPOIECCOB,
UX pe3yJIbTaTOB U OCHOBAHWM, TI'PaHUIL
CBOET0 3HAHUS M HE3HAHWS, HOBBIX II03HA-
BaTENIbHBIX 3a7a4 U CPEACTB ISl UX JO-
CTHDKEHUS,

HalMCcaHue JO0KJIAI0B, peepaTroB, 3CCEe U UX OICH-
Ka
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- LIeJNICYCTPEMIICHHOCTh B HIOMCKaX W MPH-
HATHM pELICHUH, COo0OpasUTEeNbHOCTh H
WHTYUINS,, PA3BUTOCTh IPOCTPAHCTBECH-
HBIX TPEICTaBICHUH; CIIOCOOHOCTH BOC-
HIPUHUMATH KPACOTY U TApMOHHIO MUDA;

YCTHBIA OMpPOC, HAIMCaHHUE TOKIAI0B, pedepaTos,
3CCe M UX OICHKA

IpeaAMECTHBIX:

- c¢(OpMUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTUKE KaK YaCcTH MUPOBOM KYJbTY-
pPBl 1 MECTE MAaTeMaTUKU B COBPEMEHHOM
UBWIN3ALUH, c0c00axX ONMUCaHUs sBIIe-
HUW peaJbHOr0 MUpPAa HA MATEMATHYECKOM
A3BIKE;

HaIlTMCaHUC JOKJIaaoOB, peq)epaTOB, 9CCC€ U UX OLCH-
Ka

- c(OpMUPOBAHHOCTh NPEJICTABICHUNA O
MaTEMaTUYECKUX TMOHSATUSAX KaK Ba)KHEH-
IIMX MaTeMaTHYeCKHX MOJENAX, I03BO-
JSOIIUX ONKMCHIBATH M H3y4yaTh pPa3HbIC
MPOLECChl U SBIICHUS; MOHMMAaHHUE BO3-
MOKHOCTH aKCHOMATHYECKOT0 IOCTpOe-
HUSl MAaTEMAaTUYECKUX TEOPHIi;

YCTHBIN OMpPOC, TECTUPOBAHUE, 3alllUTa MpaKTuye-
CKux paboT, NWKTAHT, HAITMCAHHE JTOKJIAJIOB, pe-
deparoB, 3cce U UX OLIEHKA

- BIIQJICHUE METOJAaMH JOKa3aTelIbCTB U
QITOPUTMOB PEUICHUS, YMEHHE UX IIpUME-
HATb, IPOBOJUTH JOKA3aTEIbHBIE PACCyXK-
JICHUs B XOJ/I€ pEeUICHUs 3a]1a4;

YCTHLIﬁ OIIpOC, 3alITa IIPAKTUICCKHUX pa60T

- BJAJIEHUE CTAaHJAPTHBIMM IIpUEMaMH
pelIeHNs pallMOHANbHBIX U Uppal[MOHAIIb-
HBIX, [IOKA3aTeJIbHbIX, CTEIIEHHBIX, TPUTO-
HOMETPUYECKUX ypaBHEHUH U Hepa-
BEHCTB, UX CHUCTEM; UCIIOJIb30BaHUE TOTO-
BbIX KOMIIBIOTEPHBIX NpPOTrpamm, B TOM
qucie Ui MOUCKA IIYTH PELICHUS U Wil-
JIOCTPAlLlUK pelIeHUs ypaBHEHHUH U Hepa-
BEHCTB;

YCTHBIN OMpPOC, TECTUPOBAHUE, 3alllUTa MpaKTHye-
CKHX paboT, JAUKTAHT

- c()OpMUPOBAHHOCTH IPEJCTABICHUNA 00
OCHOBHBIX MOHATHSX MaTeMaTHYECKOTO
aHaJIM3a U MX CBOWCTBAax, BIAJCHUE yMe-
HUEM XapaKTepH30BaTh MOBEACHHE (PyHK-
WM, UCTIOJIB30BAaHNE MOJYYEHHBIX 3HAHUN
JUIsL OIIMCAHMSI U QHAJIN3A PEAJIbHBIX 3aBH-
CHMOCTEH;

YCTHBIM OIIPOC, TECTUPOBAHME, 3AILUTA ITPAKTHYE-
CKUX palboT, TUKTaHT

- BJIQJICHUE OCHOBHBIMM TIOHATUSMH O
IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPH-
4ecKUX (Urypax, HMX OCHOBHBIX CBOH-
cTBax; C(OPMHUPOBAHHOCTb YMEHHUS pac-
MO3HABAaTh T'eOMETpUYEcKHue (UTYypbl Ha
yeprexax, MOJENAX U B pealbHOM MHPE;
IIPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMET-
pudeckux ¢uryp u GopMyi A pereHus
TEOMETPUUECKUX 3a/1ad U 3a7ad C IPaKTH-
YECKUM COJIEpKAHUEM;

YCTHBIM ONpOC, TECTUPOBAHME, 3AIUTA MpPaKTUYe-
CKHX paboT, JUKTAHT
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- ¢()OPMHPOBAHHOCTb NPEJCTABICHUN O
IpoLeccax U sABJICHUSAX, UMEIOIIUX BEPO-
ATHOCTHBI XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSAX B peajbHOM MUDE, OC-
HOBHBIX IOHATHAX JJIEMEHTApHOU TEOpUU
BEPOSITHOCTEM; YMEHUM HAXOIUTb U OLe-
HUBaTh BEPOSTHOCTH HACTYIJIEHUS COOBI-
THHA B IIPOCTEUIINX MPAKTHYECKUX CUTYa-
LUSAX U OCHOBHBIE XAPAKTEPUCTHKHU CIIy-
YalHBIX BEIMYHH;

YCTHBIH OMpPOC, TECTUPOBAHUE, 3alllUTa MPAKTHYE-
CKHX paboT, NUKTAHT

- BJIaJCHHC HaABbIKaMH MHCIIOJb30BaHUA
TOTOBBIX KOMIIBIOTEPHBIX IIPpOrpaMm IIpu
PEIICHUHU 3aa4.

TECTUPOBAHUE, HAIIMCAHUE JIOKJIA0B, pedepaTos
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Penensus
Ha pabouyio mnporpamMy mno jucummimae OY/An.122 Maremarunka: anarebpa u  Havaja
MATEMATHYECKOr0 AHAJH3A; FeOMETPHsI, JUIS CTYACHTOB CICIHAILHOCTEH TEXHUYECKOro mpoduis:
15.02.01 MoHTaxkx ¥ TeXHHYECKas SKCIUIyaTalysl IPOMBILUIEHHOr0 o6opyzoBaHHs (IO OTpacisM),
09.02.01 Kommnbiotepusle cucrembl U koMmiutekesl, 08.02.07 MouTax M 3KCIUlyaTalys BHYTPEHHHX
CaHTEXHHUYECKUX YCTPOMCTB, KOHIHITHOHUPOBAHHUS BO3/lyXa U BEHTHIISALHH,
paspaborannyio npenogasarenem ' BIIOY KK AMTT  Asuzsu UL.A.

Pabouas mporpamma mo jucuummmHe OVY/n.1g Maremaruka: anmrebpa M Havana
MaTeMaTHYeCKOrO aHaJIn3a; IEOMETpHsl cocTaBieHa Ha ocHoBe [IpumepHO# mporpamMbl y4eOHOI
JUCHMIUIMHEl MaremaTtuka: anrebpa W Havaja MaTEMaTH4YeCKOro aHajlu3a; TIEeOMETpHs IO
CIELHATBHOCTIM CpefHero mpodeccHOHaNbHOro 00pa3oBaHusl, PEKOMEHA0BaHHOH denepalbHbIM
roCyJapCTBEHHBIM ABTOHOMHBIM YyupexaeHueM «DenepanbHblif MHCTHTYT pa3BHTHS 0Opa3oBaHH»
(PTAY «DHPOV).

B pesynbraTe H3ydeHHs MPOTPaMMHOr0 Marepuaia 00ydaloLHecsl OBJIAJICIOT 3HAHMSMHU H
YMEHHSIMH I10 BOIIPOCAM:

® pa3BUTHE MOHATHSI O YHCIIE;

KOpPHH, CTEIICHH U JIorapH(MbI;

OCHOBBI TPUTOHOMETPHH;

(yHkumu, uX cBoiicTBa M rpadukH, CTENEHHbIE, II0Ka3aTEeNbHBIC, JOrapu()MHUYECKHE H
TPUrOHOMETpHYECKHE (DYHKLIHH;

ypaBHEHHsI 1 HEPABEHCTBA;

HavaJla MaTeMaTHYECKOr0 aHaJIn3a;

KoMOMHATOpHKA, CTATHCTHKA H TEOPHUS BEPOSTHOCTEH;
NpSIMBIE ¥ TUIOCKOCTHU B IIPOCTPAHCTBE;
MHOTOTrPaHHHUKH;

TeJIa U TOBEPXHOCTH BPALICHHS;

H3MEpEHHUsI B TEOMETPHH;

KOOp/IMHATBl U BEKTOPBIL.

Conepxcanne paboueii mporpammsl gucuuminasl OY(n.12. Matemaruka: anrebpa M Havaia
MaTeMaTHYeCKOro aHajlu3a; IEOMETPHsl COOTBETCTBYET 00s3aTelIbHOMY  MHHHMYMY COJEpIKaHMs
cpenuero (monHoro) obmero obpa3oBanusi Mo Maremaruke. PaGouass mporpamMma Mo MaTreMaTHKE
peanu3yer Oa3uCHBIH yueOHBIH IIaH H COCTaBIEH B COOTBETCTBHM ¢ Oa3MCHON HIKOJIBLHOM MpOrpaMMoi
X-XI xnaccos. ITo3BoJIIET M3yYHTh TEOPETHYECKHII MaTepHal Ha COBPEMEHHOM YDPOBHE, YUHTHIBas
B3aHMOCBSI3b 3HAHHI IOJyUYEHHBIX CTYICHTaMH II0 MaTeMaTHke B 5-9 iaccax.

[lpakTH4yeckoe Ha3HAuEHHE CBS3aHO C CO3JAaHHEM M INPUMEHEHHEM HHCTPYMEHTapus
HEOOXOMMOTr0 UYeJIOBEKY M C OBJAQJIGHHEM OIpe/eEHHBIMH METOAAMH II0O3HaHHMS MHpa -
MaTeMaTHYECKUMH METOJaMH.

JInst 3aKperuieH sl TEOPETHYECKUX 3HAHUM U npuoOpeTeHus: HeOOXOAMMBIX YMEHHMH IpOrpaMmoii

y4eOHOi AMCUMIUIMHBI TIPEIYCMOTPEHO IPOBEJCHHE MPAaKTHYECKHX 3aHATHH, INEpeYeHb KOTOPBIX
NpUBOJUTCS B mporpamme. J{nsi ymyumieHuss ycBoeHHMs y4yeOHOro Marepuasa  HCIOJIb30BaHbI
TpaJMIIHOHHEIE H COBPEMEHHBIE cpesicTBa 00yueHus. I1pu u3noxennn MaTepuaia co0J0eHO EUHCTBO
TEPMUHOJIOIMH ¥ 0003HaYCHUH B COOTBETCTBHH C JACHCTBYIOIIMMHU CTaAHAAPTaMH.
Haunas paGouast mporpaMma OTBEYAcT BCEM HEOOXOAMMBIM TpeOOBaHMAM M B COOTBETCTBHH C HEH
MOXKeT OBITH mocTpoeHo mnpenoxaBanue aucuummuasl OY/In.12 Marematuka: anrebpa u Havana
MaTeMaTHYeCKOro aHainu3a; reoMerpus s crneuuansHocreii: 15.02.01 MoHTax H TeXHHYECKas
9KCIUTyaTalys NpoMslieHHoro obopynosaunust (o orpacisam), 09.02.01 KomneioTepusie CHCTEMBI U
kommiekcel, 08.02.07 MoHTaXXx ¥ 3KCIUTyaTaus BHYT GHAHX " ¢ HICXHHUECKHX YCTpOICTB,
KOHULHOHHPOBAHHUSI BO3/lyXa U BEHTHIISALHH. \

Penensent: MamberoBa H.M, npenopasarens
MareMaTHku [ OCymapCTBEHHOro OIOJKETHOro
obpazoBarenbHOro YUpEeNACHHS CpEIHEro
npo()eCCHOHAILHOTO obpa3oBanus
«ADMaBHUDCKHIT METULIUHCKHN KOJIISI»



Peuensust
Ha pabouyio nporpammy o aucuuruinae OY/In.12 MaremaTuka: ajredpa H Hayajla MaTeMaTHYECKOI0
aHAJIN3A; reoMeTpHsi, JUI CTYACHTOB CHelMaibHOCTeH TexHuueckoro mpodmis: 15.02.01 Mourax u
TeXHHYECKas: SKCIUIyaTalis IpoMBILUIEHHOro obopynoBanus (mo otpacism), 09.02.01 KommbloTepHbie
cucteMbl U kommuiekchl, 08.02.07 MoHTaxx M 3KCIUTyaTalysi BHYTPEHHHX CAHTEXHHYECKHX YCTPOMCTB,
KOHJMIMOHHPOBAHHUSI BO3MyXa M BEHTHJSAILMH, paspaborannyio mnpenopasateseM ['BIIOY KK AMTT
Azussn ULA.

Pabouas nporpamma no mucuuruiiae OY/In.12 Maremaruka: anrebpa U Havyana MaTeMaTH4YeCKOro
aHaM3a; FeOMETPUsl COCTABICHA HAa OCHOBE NPHMEPHOH MporpaMMmsl yueOHO# aucuumiuael MaremaTuka:
amrebpa M Hayaja MaTeMaTHYeCKOro aHauu3a; TreoOMETpHsl 110  CHEHHAILHOCTSIM  CpEIHEro
npodeccronansHoro o6pazoBaHus, peKOMEeHIOBaHHOI denepalbHBIM TOCYJAPCTBEHHBIM ABTOHOMHBIM
yupexaeHueM «PenepaibHblii HHCTUTYT pa3BuTHs obpazoBanusy (PI'AY «DUPO»).

B paboueii nporpamMe dYeTko c(OpPMyNHpOBaHA LENb pealu3alud yY4eOHOH JUCIUIUIHHEIL,
OIIpE/CNICHbl OCHOBHBIC 3HAHMS M YMEHHs, KOTOPBIMH JOJDKHBI OBNaAeTh oOywaromuecs. B pesynbrate
H3y4dEeHHs IPOrpaMMHOTO MaTepHaia 00y4JaroIiecs OBNaACIOT 3HAHUSIMH U YMEHHSIMH 10 BOIIPOCaM:

® pa3BHTHE MOHSTHUS O YUCIIE;

KOpHH, CTEIICHH U JIOTapH(MBI;

OCHOBBI TPUTOHOMETPHUH;

(GyHkouu, HuX cBoiicTBa M rpaduKy, CTeNeHHbIe, IIOKa3aTeNbHbIe, JorapupMuueckue Hu

TPUTOHOMETPHUYECKHE (DYHKLIUH;

YPaBHEHHS U HEPAaBEHCTBA;

Hayaia MaTeMaTHYECKOTO aHalln3a;

KOMOMHATOpHKA, CTATUCTHKA U TEOPHUSI BEPOSTHOCTEI;

IPSIMBIE U TUIOCKOCTH B POCTPAHCTBE;

MHOTOTpaHHHKH;

TeJla U IIOBEPXHOCTH BpaIlEHHS;

HU3MEpEHHS] B TEOMETPHH;

KOOPIAHHATHl U BEKTOPBI.
Crpykrypa paboueii mporpaMMBbI COOTBETCTBYET 00s13aTEIbHOMY MHUHHMYMY COICPXKaHHsI CPEIHEro
(monnoro)  obmero ofpa3zoBaHusi 1Mo Maremaruke. [lapajulelbHO € TEOPETHYECKHM MaTepHaJioM
(JIeKIIMOHHBIM) Ha MPaKTHYECKHX 3aHSITUSIX OTpabaThIBaeTCs! IOHSTHIHEIH annapaT ¥ YMEHHUS I0JIb30BaThCs
MM TIpDH PEIIEHHH MOCTAaBJeHHBIX 3amau. OcHoBa paboueil IporpaMMBl - 3aKpelyeHHe, YriybleHHe,
KOHKpeTH3auus, kiaccuukanus, oboOuieHne u cucreMaTH3aiys, abCTparMpoBaHHE 3HAHHIT IO BCEM
paszenam JJaHHOro Kypca.

IIpu u3y4eHun QUCLUILIMHEI IIOCTOSIHHO ofpalaercss BHUMaHHE Ha €€ NPUKIIaJHON XapakTep, Iie ’
KOrJa H3y4yaeMble TEOPETHYECKHE IIOJIOKEHHSI M IPAaKTHYECKHE HABBIKM MOTYT OBITH HCIOJIL30BAHBI B
Oynymieii mpakTHYECKOH AesTeNbHOCTH. TeMbl pa3/iefioB JOCTYIIHEI NOHHMaHMIO cTyaeHToB. Cobonaercs
IIPEEMCTBEHHOCTE B 00YYEHUH, €IMHCTBO TEPMHHOJIOTHH U 0003HAYEHHUIT B COOTBETCTBUH C JEHCTBYIOIUMHU
CTaHJAPTaMH.

Jannass mporpamMma MOXeET OBITH  peKOMEHJOBaHA JUISI  IIPENOAaBaHUs  JUCLUIIIHHEL
OV n.12 Matemaruka: anrebpa ¥ Hayala MaTeMaTHYECKOrO aHAJIH3a; FEOMETPHS IS CICHHAIBHOCTEH:
15.02.01 MoHTa)Xx ¥ TeXHHYECKas OKCIUIyaTallUsi IPOMBIIIJICHHOr0 obopymoBaHus (IO OTpacisM),
09.02.01 Kommelorepusle cucreMbl M Komrekcsl, 08.02.07 MonTax =1 OKcIlyaTays BHYTPEHHHX
CaHTEXHHYECKUX YCTPOIHCTB, KOHAMIIHOHHPOBAHMS BO3LYXA ¥ BEHTHIISALMM. ol 1o
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Pelen3ent: 155/
Hepxau JI.B.. xanmupar (pH3MKO-MATEMATHYECKHX HAyK. NOLEHT, . -
3aBeayiomuii kadenpoit  mareMaTukH, (HM3MKH M METONUKH HX
npenonaBanus  PenepalbHOr0  rocyJapCTBEHHOIO  OIOKETHOIO
oOpa3oBaTeILHOIO YUPEHTCHHS BBICIIIETO obpa3oBaHus
«ApPMaBUPCKHI FOCYaPCTBEHHBIN IIEIArOTHYECKUH YHHBEPCUTETY
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