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NOACHUTEAbHASA 3AMUCKA

IIporpamma o01eobpasoBaTebHOM yueOHOM mucrmiinHa «Maremaruka: anarebpa u
HaJaaa MaTeMAaTHYEeCKOT0 aHaIna3a; reoMeTpus» (gamee — «MarTemaTtura») mpeqHasHAYeHA
IJIsI M3yYEeHHs MaTeMaTHKH B IIPOeCcCHOHAJIBHBLIX oOpasoBaTesibHBIX opraHmsammax CIIO,
peasu3yIux 00pa30BaTEbHYIO IIPOTPAMMY CPEIHEero o0IMero o0pa3oBaHus B Mpeiesax
OCBOEHHSI OCHOBHOM IIpodpeccroHaIbHOM oOpasoBarenbuoi mporpammer CIIO (OITOII CIIO)
Ha 0as3e OCHOBHOTO 00IIMEero o0pasoBaHUs MPU MOJATOTOBKE KBAJM(UITMPOBAHHBIX pabOUMX,
CJIYSKAIIIUX U CIIEIMAIUCTOR CPEIHero 3BeHa.

IIporpamma paspaborama Ha ocuoBe Tpeboammit I'OC cpemmero obiero obpasoBanus,
MPEeTbABISAEMBIX K CTPYKTYPE, COMEPIKAHNI0 U Pe3yJIbTaTaM OCBOCHUS yUeOHOM JUCITUIIINHBI
«MaremaTtura», B COOTBETCTBUU ¢ PexoMeHIAIMAMU 10 OPTraHu3aIluy IIOJIyUYeHUs CPeIHEro
obmero o0pas3oBaHWsA B IIpedesiax OCBOEHUS 00pa3oBaTeJbHBIX IIPOTPAMM  CPEIHEro
mpoeccroHAaBPHOI0 00pa3oBaHusT HA 0a3e OCHOBHOTO O00IMero o0pasoBaHUSI C YYETOM
TpeboBaHmUil deiepasIbHBIX MOCYIAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB U MOJIYYAEeMOM
mpodeccuy MM CIEIUAJBHOCTH CPeIHEero IIpodecCHoHATIBHOTO 00pa3oBaHus (IIHMCHMO
JlemapramenTa rocyJapCTBEHHOM MOJIUTUKHU B cdepe HMOArOTOBEM paboumx kagpor u J[I1O
Munobprayku Poccuu ot 17.03.2015 Ne 06-259).

Copepsxanne mporpamMMsl «MaTeMaTrKa» HAIIPAaBJICHO Ha JOCTHKEHNE CIICAYIONINX IIeIei:

* obecredyeHre C(OPMHPOBAHHOCTH IIPEICTABJIEHMNA O COIUAJILHEBIX, KYJBTYPHBIX H
HCTOPHUYECKHUX (DAKTOPAX CTAHOBJIEHHUS MATEMATUKM;

* obecrreueHure cpOPMUPOBAHHOCTH JIOTHUYECKOTO0, AJITOPUTMHIIECKOTO U MATEMATHIECKOTO
MBINJIEHUST,

* obecrreuenne COPMUPOBAHHOCTH YMEHHIU IIPUMEHSITH IIOJIYYeHHBIe 3HAHHA IIPHU
peIeHnN pas3IMIHbIX 3a0aY;

* obecrreueHme CcOPMUPOBAHHOCTH IIPEICTABJIEHMII O MaTeMaThKe KaK dYacTh
00IIIeYeI0BEYECKOM KYJIBTYPhI, YHHBEPCAJIBbHOM SI3BIK€ HAYKH, II03BOJISIOIIEM
OTIMCHIBATD M U3yYaTh peaibHbIE IIPOIIECCH U SIBJIECHUS.

B mporpammy BEIIOUEHO comep:kaHue, HaIIpaBJICHHOE Ha (POPMHPOBAHHE y CTYIEHTOB
KOMIIETeHIINHI, HeoOXoauMbIx i kadectBeHHOro ocBoeHns OITOII CIIO ma 6ase ocHoBHOTO
00111er0 00pa30BaAHKA C IIOJIYUCHUEM CPEIHEero o0LIIero 00pas3oBatHus; IPOrPAMMEL IIOATOTOBKA
KBATU(HUIMPOBAHHEBIX PA0OUNX, CILYKALLINX; IIPOrPAMMEL IIOATOTOBKY CIICIIAAJICTOB CPEJHEro
asena (IITITKPC, IITICC3).

IIporpamma yuebHOM mucnunanebl «MaTeMaTura» ABISETCS OCHOBOM Ui paspabOTEH
paboumx mporpaMM, B KOTOPHIX HIPOdeCCHOHAIbHEIE 00pa30BaTEIbHEIC OpPraHU3AlINMH,
peanuaymoire 00pa3oBaTe/bHYI0 IPOrpaMMy CpeTHero o0Imero o0pasoBaHMsA B Iperesax
oceoerus: OIIOII CIIO ma 6ase ocHOBHOro o0IIEro o0OpPa3OBAHMS, YTOUHSIOT COIEPIKaHIE
yueOHOTr0 MaTepHuasa, II0C/IeJ0BaATeJIbHOCTh ero M3ydeHus, paclipefelieHue y4eOHBIX 4acos,
TeMaTUKy pedepaToB, BUIBL CAMOCTOATEJLHBEIX Pa0OT, YUYATHIBAS CIICIAPUKY IIPOrpaMM
IOATOTOBKY KBAJIA(UIIMPOBAHHLIX PAOOUMX, CIAYKAIIMX W CIICIHAJIMCTOB CPEIHEro 3BeHa,
0CBamBaeMOil IIPoeCCui NN CIIeIUAILHOCTH.

IIporpaMmma MoOKET MCIOJIL30BATLCS NPYTUMU IIPOdECCHOHAILHBIMA 00pa30BaTEIbHLIMUI
OPTraHM3AIMAMY, PeaJH3yIIIUMIA 00pa3oBaTEJbHYI IIPOrpaMMy CpemqHero  o0IIero

obpasoBanuss B mpenesiax ocsoeHusa ocuHoBHoi OIIOII CIIO ma 0ase ocHOBHOro o0O6IIEro
obpasosanus (IIITKPC, IIIICC3).



OBGLLAA XAPAKTEPUCTUKA YYEBHOU AUCLIUNAUHBI <MATEMATUKA:
ANTEBPA U HAYANA MATEMATUYECKOIO AHAAUSA; TEOMETPUSA»

Maremaruka siBissercsa QyHIaMEHTAJILHON 00Ieo0pa3soBaTeIbHON JHCIIMILIMHOM CO
CJIOKMBIIIMMCSI YCTOMUYMBBIM COAEPIKAaHMEeM ¢ OOIIMMK TpeOOBAHUSIMH K IIOATOTOBKE
00yYaroIInuXC.

B Ipod)eCcCUOHATBHBIX 00pa30BaTeIbHBIX OpraHMU3aluAX, PeaTn3yIoImx
00pa30BaTeJIbHYIO0 IIPOrpaMMy CpeIHero ooiero odpasosanusd B mpemesnax ocsoerms OITOII
CIIO ma 6ase OCHOBHOTO OOIIEro 00OpPA30BAHMS, M3yYeHHE MATEMATUKH WMEET CBOH
0CO0EHHOCTH B 3aBUCHUMOCTH OT ITPOQHIIs ITPpodeCCHOHATBLHOT0 00Pa30BaAHMSI.

ITpu ocBoernu mpodeccuit CI1O u cnermansrocTeit CITO ecTrecTBeHHO-HAYYHOTO TPOQUIIST
mpodeccroHaTpHOTO ob0pasoBanus, croeruasbHocTedt CIIO rymanwrapHoro mpodwmiis
mpod)ecCHOHAIILHOTO 00pa3oBaHMsA MaTeMAaTHKa wnuaydaercsa Ha 6asoBom ypoHe OI'OC
cpenHero obiero obpasoBamms; mpu ocBoeHmu Ipodgeccuii CIIO m cmemmanbuocteit CIIO
TEXHUYECKOTO U COITUAJIBHO-9KOHOMUYECKOTO ITPodQmIed MpodhecCHOHAIBEHOT0 00pa3oBaHUs
MaTeMaTHKa Wu3ydaercss 0ojiee YIUVIYOJIEHHO, Kak NOpodmiIbHas ydyeOHasd IUCITUTLINHA,
YUIUTHIBAIOIIASA CIIEIIU(PUKY OCBANBAEMBIX ITPOdQeCCHl NI CIIEINATIBEHOCTEH.

OTo0 BRIpAsKAETCA B COMEPKAHUN 00yUEHUS, KOJIMUIECTBE YACOB, BBIJE/IAEMbIX HA U3yUeHIe
OTHEJILHBIX TEeM IMIPOrpaMMBI, TJIyOMHE WX OCBOEHMS CTyJeHTaMu, o0beMe U XapakTepe
IIPAKTUYECKUX 3aHATUH, BUAAX BHEAYTUTOPHOMN CaMOCTOSATEILHON PaboThI CTYI€HTOR.

O0mme 1leIM  W3y4YeHWs MAaTEeMaTUKKM TPATHWIIMOHHO peaju3ylTCsd B  YeThIpex
HAPABJICHUAX:

1) obmiee mpeacraBiieHNe 00 UOESAX U METOSAX MATEMATHKIL

2) WHTEJJIEKTYaJIbHOE PA3BUTHE;

3) oBJIageHNe HEOOXOIUMEIMHA KOHKPETHLIMA 3HAHUAMA U YMEHUAMIU;

4) BocTIHITATEJILHOE BO3JIEHMCTBHE.

[Mpodunmsanua 1esmel MaTeMaTHYECKOTO0 O0O0pA30BaHWA OTpaskaeTca Ha BBIOOpE
IPUOPUTETOB B OPraHMU3AIUHM yJYeOHON IeATeJbHOCTH obOydammmxces. JJs TeXHHYeckKoro,
COITMAJTEHO-9KOHOMHUYECKOTO IIpOoQuiiell HpodeCCHOHAIBHOTO 00pa30oBaHUsA BBIOOD IIeJIetd
cMeIraeTrcs B IIparMaTHYeCKOM HAIPaBJIEHWUM, OPeIyCMaTPHUBAIOINIEM VCHJIEHHE U
paciupenne IIPUKJIATHOTO XapakTepa W3yYeHHs MaTeMATHKH, IIPEeuMYIIeCTBeHHOM
OpPHEHTAIMN HA AJTOPUTMHYECKHUM CTHJIb II03HABATEJILHOM desresbHocTH. JliIs
TYMaHHUTAPHOIO ¥ €CTECTBEHHO-HAYYHOT0 IPodmIei mpodecCoHaIBFHOI0 00pa3oBanus 0ojee
XapaKTepPHBIM SBJISIETCS YCUJICHUE OOIIeKyIbTYPHOM COCTABJIAIONIEN YIeOHON JUCITUILINHEI C
OpHeHTAaIlhel Ha BU3YaJIbHO-00pa3HbIN U JIOTUYECKHUI CTUIN YIeOHOH paboThL.

Naydenne maTeMaTUKN Kak IPOQUIBHON 00Ie00pasoBaTeIbHOM yUeOHON JUCITUILIINHEL,
VUATBIBAIOIIEH CIIeInpUKY ocBanBaeMbIx crygeHTamu mpodeccuit CIIO mmu crernuaiibHOCTH
CIIO, obecrieunBaercs:

* BBIOOPOM PA3JIMYHBIX IIOAX0I0B K BBEIEHHUI0 OCHOBHBIX IIOHSITHIA;

* (QopMHupoBaHMEM cHUCTEMBI yUeOHBIX 3aJaHMi, 00eCIeunBaIInX 3dhPEeKTHBHOE
OCYILIECTBJIEHNE BHIOPAHHEBIX II€JIEBLIX YCTAHOBOK;

+ oboraimeHueM CHEKTPa CTUJIed ydYeOHON [1edTeJbHOCTH 34 CYeT COLVIACOBAHUSA C
BEOYIIMMK JeATEJIbHOCTHBIMU  XAapPaKTepHCTUKAMU  BBIOpaHHON mpodeccuu  /
CIIEIINAJILHOCTH.

IIpodunbHas cocraBadgoIas oTpamkaercsa B TpeOOBAHUAX K IIOATOTOBKE OOYyUAIOIINXCS B

YaCTH:

+ 0o0IIel cucTeMbl SHAHUM: COepsKaTeIbHbIe IIPUMEPHL UCII0Ib30BAHMA MATEMATHYECKUX
uIel 1 METOMIOB B IIPO(PeCcCHOHAIBHOM AesATeILHOCTH;

* YMEHHH: pa3jnuyne B YPOBHE TPeOOBAHUN K CJIOKHOCTH IPUMEHSIEMBIX aJI'OPUTMOB;

* MOPaAKTUYECKOIr0 HMCIIOJIb30BAHUS IIPUOOPETeHHBIX 3HAHUM U YMEHUH: HHINBUAYAJILHOI0
y4e0HOr0 OIBITA B  IIOCTPOEHMM  MATEMATHYECKHX  MOIeJIel, BBLIIOJHEHUH
HCCJIEOBATEJILCKUX IIPOEKTOB.

Taxum o0pasoMm, peanm3anusa COOEePIKAHUSA yJYeOHON IUCIIUILINHLI OPHEHTHPYEeT Ha
IIPUOPUTETHYIO POJIb IIPOLECCYAJIPHBIX XAPAKTEPHUCTHK yYeOHON padOThl, 3aBHCSIIUX OT
IPoHIIA IIPOodPECCHOHATIBHOr0 00Pa30BaAHMSI, IIOJIYYEHUS OIIBITA UCIIOJIb30BAHUSA MATEMATHKI
B COIEP:KATEJBHBIX M IIPOPECCHMOHAJBLHO 3HAYMMEIX CHUTYAIIMAX 1[I0 CPABHEHUIO C
dopMaIbHO-YPOBHEBEIMHU Pe3yIbTATUBHBIMU XaPAKTEePUCTUKAMU 00yUeHM.

Copepsxanye ydueOHOM TUCIIMILIMHBEL pPaspaboTaHO B COOTBETCTBHH C OCHOBHBIMH
COMIepPsKATEILHBIMU JIUHUSIMY 00yUYeHUI MaTeMaTHKe:



* anrebpanveckast JUHHAS, BRIIOYAOIIAS CHCTEMATHU3AIINIO0 CBEICHUH 0 YNCJIaX; N3y YeHe
HOBBIX M 0000IIIeHre paHee U3yYeHHBIX Ollepallnii (Bo3BeleHne B CTelleHb, N3BJIEUeHIe
KOpHS, JIOTapuMUpoOBaHue, CUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC M 00paTHBIE K HIM);
H3y4YeHre HOBBIX BHIOB YHMCJOBBIX BBIPAKEHMI HW (POPMYJI; COBEPIIEHCTBOBAHIE
HPAKTHYECKHUX  HABBIKOB ¥  BBIYHCJIHWTEJIBHON  KyJIBTYPBI, PACIINPEHHWe U
COBEPIIIEHCTBOBAHME aJIre0pamyeckoro ammapara, cOPMHUPOBAHHOIO B OCHOBHOI
IIIKOJIE, ¥ er0 IIPUMEeHEeHNEe K PEIIeHNI0 MATEMATHIYECKUX U IIPUKJIAIHBIX 3a0aY;

* TEOPEeTUKO-QPYHKITMOHATbHAS JIMHUS, BKIYAIIAS CUCTEMATHA3AINI0 U PaCITUPEeHne
CBEIEHUM O (PYHKIMAX, COBEpPIIEHCTBOBAHNE Tpad)MUeCKHX YMEHHM;, 3HAKOMCTBO C
OCHOBHBIMH HAESIMH M METOJaMH MaTeMATHJIECKOT0 aHan3a B 00beMe, IT03BOJISIOIIEM
HMCCJIEOBATE JJIeMEHTAapHble (QYHKIMK ¥ pPeIIaTh IPOCTEHIINNe TI'eOMeTPUYECKIE,
dusnveckre u gpyrue IPUKJIATHBIE 3a0aYL;

* JIMHUS yPaABHEHUN W HEPABEHCTB, OCHOBAHHAS HA IIOCTPOEHHN W WCCJIEI0BAHNIU
MaTeMaTUYeCKUX MomeJIel, TepeceKanInasIcs c aaredpamdecKoin u
TEOPETUKO-PYHKITHOHATHHOMN JIMHUSIMHA u BRJIOUAIOIIAS pa3BuUTHE u
COBEPIIEHCTBOBAHME TEXHUKH aJire0panvecKux I[peo0pas3oBaHuil [Jisd PpeIeHus
YPaBHEHUH, HEPABEHCTB 1 CHUCTEM; (DOPMUPOBAHME CIIOCOOHOCTH CTPOUTD M HCCJIEA0BATH
IpOCTeHIIe MaTeMaTHYeCKue MOJIeJIM IIPH PeIleHrnH IPUKJIASHBIX 3aaa4, 3amad 13
CMEKHBIX Y CIIEIINAIBHBIX JUCIIAILINH;

* reoMeTpuYecKast JIVMHUS, BRJTIOYATOIIAS HATJISIHbIE IIpeCTABICHUS )
IPOCTPAHCTBEHHBIX (PUI'ypax M H3yYeHHe HX CBOMCTB, (popMMpOBaHME M pPa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOPAKEHMs, PA3BUTHE CIIOCO0OB IeOMETPUUECKHX W3MEpPeHUH,
KOOPJMHATHOIO ¥ BEKTOPHOI'O METOIOB JIJIS PEIlleHNs MATeMATHIECKUX 1 IIPUKJIATHBIX
3ajady;

* CcTOXacTHUYecKas JIMHHWSA, OCHOBAHHAS Ha pPAa3BUTHM KOMOMHATOPHBIX YMEHUM,
IPEeCTABICHUN O BEpPOATHOCTHO-CTATUCTUYECKUX 3AKOHOMEPHOCTIX OKPYIKAIIIEero
MHUpa.

Pasmensr (TeMbl), BRIIOUEHHBIE B COAEPIKAHME YUEOHON TUCITUTLINHEL, ABJIAIOTCA OOIIUMMU
IJIsI BCeX IIpodriiell HpodpecCHOHAJILHOr0 00pas30BAHUSA M IIPU BceX o0beMax y4YeOHOro
BpE€MeHHU He3aBHCHMO OT TOTO, SIBJIAETCA JIiu ydeOHas aucruimHaa «Marematuka» 6a30BOi
WJIN IIPOOMIIEHOM.

B mpumepHBIX TemMaTHUYeCKHX IIJIaHaX IIPOTpaMMbI YUeOHBIM MaTepuas IpeICTABJIeH B
opme  uepemyrolmerocss  pasBepPTHIBAHUSA  OCHOBHBIX  COAEPIKATEJbHBIX  JIMHUHI
(asrrebpanyvecKoil, TEOPETUKO-(PDYHKITMOHATIBHOMN, ypaBHEHUM U HEPABEHCTB, T€0MEeTPHUYIECKOH,
CTOXACTHUYECKOM), YTO II03BOJISIET TMOKO MCIOJIB30BATH MX PACIIOJIOMKEHHE W B3aWMOCBS3b,
COCTABJISATH PabOYMU KaJIeHTapHBIN ILIAH, [O0-Pa3HOMY dYepedys yd4eOHBIE TeMBI (IJIaBBI
yueOHMKA), yUUTHIBASA IPOQUIb TPOodeCcCHOHaIFHOIO 00pa30BaHusl, CIIeIIU(UKY OCBANBAEMOM
npodeccurn CIIO wmmu cnermumanbsuoctu CIIO, rinybmey w#M3ydeHMs MaTepualia, ypOBEHbD
MOATOTOBKHY CTYAEHTOB II0 IIPEIMETY.

[Ipemaraembie B IpUMEPHBIX TEMATHYECKUX IJIAHAX Pa3Hble 00BEMBI yIe0HOI0 BpeMeHH
HA W3yJYeHWe ONHOM U TOU Ke TeMBI PEeKOMEHIYEeTCS WCIOJb30BATh JJIS BBIITOJIHEHUS
pasJIMYHBIX y4YeOHBIX 3amauHuil. TemM caMbIM pasjuyus B TPeOOBAHUSIX K pe3yJbraram
00yJeHHsI IPOSIBATCA B YPOBHE HABBIKOB II0 PEIIEHUI0 3a7a4 M OIIBITE CAMOCTOSATEJIBHOM
paboTHL.

Nayuenne o001eo00pa3oBaTeIbHOM yYeOHOM IHCIUILINHBL «MareMaTuka» 3aBepIaeTcs
MOABEAeHIEeM UTOrOB B (DOpMe dK3aMeHAa B paMKAaX IIPOMEKYTOYHON aTTeCTAI[UN CTYIEHTOB B
mporiecce ocBoerus ocHoBHo OIIOII CIIO ¢ mosryuyenmeM cpemHero o0Imero o0pas3oBaHUS
(IIIIKPC, TIIICC3).

B pasmene mporpammbr «Comep:xanue y4eOHON IHUCIIMILIMHBD KypPCHBOM BBIIEJICH
MaTepuasl, KOTOPBIMA IIPU U3yYEeHUN MATEMATHKU KAk 0a30BOH, TaK M IPOQUILHON yueOHOMI
JUCIIMILIAHEI, KOHTPOJIIO He IO IeHKHUT.

MECTO YYEBHOU AUCLMNAUHDbI B YYEBHOM NAAHE

Vuebnaa mucimiuimaa «Marematuka: ajarebpa M HavaJaa MaTeMATHYECKOrO aHAJIM3a;
reoMeTpUsa» ABJIAEeTCA yYeOHBIM IMIpeaMeTOM 0043aTeJIbHOM IIpeIMeTHOH  00JacTH
«Maremarura u nadgopmarura» OI'OC cpeguero odiero oopa3oBaHus.

B mpodecCHOHATBHBIX 00pa30BaTeJIbHBIX OpPraHU3aIUAX, PeaTM3yIoIIIX
00pas3oBaTesIbHYIO IIPOrPaMMy CPeIHero oouero oopasoBauud B mpemesax ocBoenus OIIOII
CIIO Ha 6ase ocCHOBHOrO o0IIero ooOpasoBaumus, yduebHasa mucumintuHa «MaTemaTura»
usyuaercs B obieodbpasoBaresbaom mukite yuebroro miaama OITOIT CITO ma 6ase ocrHoBHOTO



00111ero o6pasoBaHUA ¢ HoJIydeHueM cpemuero oomero oopasosanud (IITTKPC, IITICC3).
B yuebmpix mmamax IIIIKPC, IIIICC3 yuebmas mucimmiamua «MartemaTHka» BXOIUT B
cocTaB 00X 00IIe00Pa30BATEIbHBIX YUEOHBIX JUCIIAILINH, (POPMUPYEMBIX U3 0013aTEeIbHBIX



npeamerHbix obsacreit OI'OC cpemuero obiero obopasosamms, miasa npodeccuit CIIO mm
crnermaabaocTeit CIIO cooTBeTcTBYIOIIEro Ipodmist HpodecCrOHaIBHOT0 00 PA30OBAHMIS.

PE3YAbTATbl OCBOEHWUA YYEEHOU AUCLIUNAUHDI

OcBoenmne comepskaHusa yIeOHOM TUCITUILIHHEL «MareMaTuka» 00ecrieunBaeT JOCTUKEHIe
CTYIEHTAMH CJIEIYOIINX Pe3yibmarmos:

JIUMHOCMHDBLX:

Cc(hOpMUPOBAHHOCTL IIPEJACTABJICHUNM O MaTeMaTHKe KAaK YHUBEPCAJIBHOM SI3BIKE
HAYKH, CpPEJCTBE MOMIEJIUPOBAHUA SBJCHWUN W IIPOIECCOB, WOEAX W MEeTOmax
MATEMATHKH;

NOHUMAHNME 3HAYMMOCTH MATEMATHKH [Jif HAYYHO-TeXHHUYECKOr0 IIporpecca,
Cc(hOPMUPOBAHHOCTL OTHOINEHWSI K MATEMATHKE KAK K YacTH OOIIeYesI0BEYECKOM
KyJBTYpPHl UYepe3 3HAKOMCTBO C WCTOPHMEN PA3BUTHUS MAaTEeMAaTHUKM, JBOJIIOIHEN
MaTeMaTHYeCKUX HIei;

pasBUTHE  JIOTUYECKOTO  MBINLJIEHWs,  IPOCTPAHCTBEHHOTO  BOOOpAsKEHWU,
AJITOPUTMHUYECKOM KyJIBTYPhI, KPUTHYHOCTH MEIIIJICHASA HA YPOBHE, HEOOXOIMMOM
I Oy myImeit mpodeCcCHOHAIBHOMN AeATeTBHOCTH, /I IPOJOJIKEHs 00pa30BAHMA 1
camMo00pPa30BaHUS;

OBJIalcHME MATEeMATHUYCCKMMH J3HAHUAMM ¥ yYMEHHAMH, HEOOXOOUMBEIMH B
TOBCEJHEBHOM KIU3HH, JJI OCBOCHUA CMEYKHEIX €CTeCTBEHHO-HAYYHEIX JUCIIAILINE 1
OUCITUTLIINH TPOQECCHOHATIBHOTO ITUKIIA, A OJyYeHna 00pa3oBaHua B 00J1aCTAX,
He TPeOyoIIUX yriIy0JIeHHON MaTeMaTHIeCKOM IIOATOTOBKI;

TOTOBHOCTb M CIOCOOHOCTH K 0OpA30BAHMIO, B TOM YHCJE CAMOOOpPA30BAHMIO, HA
OPOTSHKCHUN BCEM JKM3HM; CO3HATE/ILHOE OTHOIICHHE K  HeIIPEPHIBHOMY
00pa30BaHUI0 KAaK YCJOBHIO YCIIEIIHONW IIPOQPecCHOHAIBbHON M  OOIIeCTBeHHOMN
IeATeILHOCTH;

TOTOBHOCTb ¥ CIHOCOOHOCTH K CAMOCTOATEJIBHOM TBOPUYECKOM M OTBETCTBEHHOM
IeATeIbHOCTH;

TOTOBHOCTh K KOJIJIEKTUBHON paloTe, COTPYAHMYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO I0JIE3HOM, yUeOHO-MCCIeI0BATEIbCKOM, IIPOSKTHOM
¥ IPYTUX BAOAX JeATeILHOCTH,

OTHOIIIEHNE K MIPOQecCHOHATIBLHOM IeATeTbHOCTH KAK BO3MOMKHOCTH YyYACTHUSA B
peIlleHun JINYHBIX, OOINECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX
mpobJiieM;

memanpeoMmemHbLx:

YyMeHHEe CaMOCTOSTESbHO ONpeNesIsiTh IeJN JesATEeJbHOCTH U COCTABJIATH ILJIAHBI
esITeJTBHOCTH; CAMOCTOSITEJIHHO OCYIIECTBJISATH, KOHTPOJUPOBATh U KOPPEKTUPOBATH
esATeJbHOCTh; WCIIOJb30BAaTh BCEe BO3MOYKHBIE PECYpPChl JJIs  JIOCTHKEHUS
IIOCTABJIEHHBIX IleJIell M peain3alluy ILJIAHOB JIeSATEeJIbHOCTH; BLIOMPATH yCIIEIIHbIe
CTpaTeTuy B Pa3JIMYHBIX CUTYAITUIX;

yMeHHue IIPOJAYKTHBHO OOIIATHCSI M B3aHMMOIEMCTBOBATH B IIPOIECCE COBMECTHOM
OeATeJbHOCTH, YYWTBIBATH IIO3HIUH  OPYTHX  YYACTHMKOB  JeATEJIbHOCTH,
a(ppeKTHBHO paspelraTsh KOHQINKTEI,

BJIQJleHNEe HaBBIKAMHU [IO3HABATEJIbHOMN, y4eOHO-UCCIIeH0BATEIbCKOM M IIPOEKTHOM
IeATeJIbHOCTH, HAaBBIKAMU pPAa3pelleHus IIpo0JeM; CIOCOOHOCTh ¥ TOTOBHOCTH K
CaMOCTOSITEJTBHOMY ITOMCKY METOJIOB PEINeHUs ITPAaKTHYECKUX 3a7adY, ITPUMEHEHUIO
PAa3JIMIHBIX METOJOB TOSHAHMST,

TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSTEJIBHON MHMOPMAITMOHHO-II03HABATEILHOMN
NesATeJTbHOCTH, BKJIIOYAsS YMEHHEe OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOUYHUKAX
uHbOpMAIINY, KPUTHYECKH OIEHWBATh U HHTEPIIPETUPOBATh HHQOPMAIIHIO,
OJIy4aeMylo U3 PA3JIUIHBIX UCTOYHUKOB;

BJIaJIEHUE S3BIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTUMYHO W TOYHO M3JIaraTh CBOIO
TOYKY 3pEeHUs, UCII0JIB30BATh aJIeKBATHEIE SI3BIKOBEIE CPEJICTBA;

BJIQ[eHVWe HABBIKAMH II03HABATEJbHON peduieKcry KaK OCO3HAHUS COBEPIIAEMBIX
Oe¥iCTBUY UM MBICJIUTEIBHBIX IIPOIIECCOB, MX PE3yJIbTATOB U OCHOBAHUM, T'PAHUITL
CBOET0 3HAHUSA W He3HAHUs, HOBBIX ITO3HABATEJbHBIX 3a/1a4 U CPEACTB JJIsd WX
JOCTHUKEHST,;

IeJIeyCTPEMJIEHHOCTh B IIOMCKAX W MIPUHATAN PEIIeHu#, CO00pa3uTeIbHOCTDL U
HHTYUITASI, Pa3BUTOCTh  IIPOCTPAHCTBEHHBIX  IIPENCTABJIEHHIM;  CIIOCOOHOCTH
BOCHIPUHUMATDL KPACOTy U TAPMOHUIO MUPA;



* npeomemmHubix:

- cOPMUPOBAHHOCTD MPEJCTABIEHUN 0 MATEMATHUKE KAK YaCTU MUPOBOI KyJIBTYPHI U
MecTe MaTeMATHKU B COBPEMEHHOH ITMBUJIM3AIINH, CIIOCO0AX OMMCAHUS SIBJICHUH
peayIbHOT0O MHpa Ha MaTeMaTU4eCKOM A3BIKE;

- cOPMUPOBAHHOCTD IIPEICTABIECHUI 0 MATEMATUYECKUX TTOHATUAX KAK BAKHEHIITIX
MaTeMaTUYeCKUX MOJIEJIAX, II03BOJIAIONINX OIIUCHIBATD U M3y4aTh PasHbIe IIPOIIECCH
U  dABJIeHUS; IIOHMMaHWEe  BO3MOXKHOCTH  aKCHOMATHYECKOI'0  IIOCTPOEHUST
MaTeMaTU4deCKUX TEOPUY;

- BJaJleHHe MeToJaMU JOKa3aTeJIbCTB UM aJITOPUTMOB pellleHusd, yMeHHe WuX
IPUMeHATh, IIPOBOIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B X0/€e pellleHud 3a/1a4;

- BJIaJleHUe CTAaHJAPTHBIMU IIpHeMaMU PellleHUA paIlloHaIbHBIX U UPPAITUOHAIbHEIX,
IOKAa3aTeJIbHBIX, CTeIIEeHHBIX, TPUTOHOMETPUIECKUX YPaBHEHUN 1 HEpPaBEeHCTB, UX
CHCTEeM; HCIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM YHCJIE IJId
TIOMCKA IIYTHU pellleHUsd U UILIIOCTPAIN pellleHNUd YPaBHEeHUH 1 HepaBeHCTB;

- cOPMUPOBAHHOCTL IIPEJCTABJIEHUN 00 OCHOBHBIX ITOHSATHAX MAaTEMATHIECKOTO
aHaJln3a U UX CBOHCTBax, BJAaJleHUe YMeHUeM XapaKTepu30BaTh IIOBeJeHUe
(pyHKIMH, HCIOJIBb30BAHWE IIOJYyYEHHBIX 3SHAHWN [JId OINHCAHWS U aHaJIu3a
peasbHBIX 3aBUCUMOCTEH;

- BJIaJleHHe OCHOBHBIMHU IIOHATHUSAMU O IIJIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
(urypax, mx OCHOBHBIX CBOHCTBAX; C(OPMHUPOBAHHOCTh YMEHWS pPacCliO3HaABATh
reomeTpuyecKkre (GpUTypHI HA YepTerkax, MOIeJIIX U B peaIbHOM MHUpPe; IpUMeHeHUe
M3yYeHHBIX CBOMCTB TIeOMEeTpHYECKHUX (uryp u (QOopMyJ [JIs  pelleHus
TeoMeTPUYECKUX 3a7a4 U 33]1a4 C IIPAKTHIECKUM COJlepsRaHUEM;

- cOPMUPOBAHHOCTL IIPEACTABJIEHWN O Ipolleccax U SIBJCHUAX, MMEIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPeaJbHOM MHUpe,
OCHOBHBIX IIOHATHUSAX JJIEMEHTAPHOM TEOpUH BEePOATHOCTEHM; YMEHWH HaXOIUTh U
OIIEHUBATH BEPOSITHOCTA HACTYILJIEHHS COOBITMI B IIPOCTEMINNX ITPAKTHYECKUX
CUTyaIIUAX U OCHOBHBIE XapaKTEPUCTUKY CIyUYaUHBIX BeJIMUNH;

- BJIaJleHHE HaBBIKAMH HCIIOJIB30BAHUSA TI'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpHU
pellleHun 3a5a4.

COAEP)XAHUE YYEEHOU AUCLUIMAUHDI

BBepeHue

MaremaTuka B HayKe, TeXHHKE, OKOHOMHKE, MWHQOPMAIIMOHHBIX TEXHOJOIUAX U
IIPAKTUYECKONM [OeATenbHoCTH. llenm W 3amaum WM3yvyeHUS MATEMATHKM IIPM OCBOCHUM
npodeccuit CIT1O u cnermmansuocreit CIIO.

ANTEBPA

Pa3BuUTHE NOHATUA O UUCAE

Ilennie u parmonanbHble yncia. JeificrBurenbublie ynciaa. [IpubniusceHHbie 8bluUCTIeHUS.
Komnanexcroie wucna.

KopHu, cteneHu n Aorapumsi

Kopuu u crenenn. Kopuu mHarypasbpHON cremeHu M3 umcia U uX cBoiicrBa. CremeHu c
PAalOHAIBHBIMY II0KA3ATEJIIMH, UX cBoMcTBa. CTemeHu ¢ JeMCTBUTEeIbHBIMI II0KA3aTE ISIMH.
Csolicmea cmeneru ¢ 0elicmeumesibHbiM NOKA3AMeEJIeM.

Jlorapudm. Jlorapudm umciaa. OcHoBHOE JiorapuMUUecKoe TOIeCTBO. JlecaTruyunbie u
HarypajabHble Jorapudgmsel. IlpaBmna peficrBuit ¢ morapudgmamu. Ilepexom & HOBOMY
OCHOBAHUIO.

IIpeoOpasoBanme aaredpamveckmx BeIpaskeHuii. IlpeoOpasoBamme palMoOHAJILHEBIX,
MpPPAaIOHAILHEIX CTEIIeHHBIX, II0KA3aTeIbHEIX U JIOTAPU(PMUUECKHX BBIPASKEHUN.

Ilpaxmuueckue 3anamus

Apudmerndeckre IeHMCTBUSA HAJ YHCIAMH, HAXOMICHHE NPUOIMKEHHBIX 3HAYESHMI
BEeJIUYMH ¥ IIOTPEITHOCTeN BbIUUCIeHUN (a0COTIOTHON W OTHOCHUTE/JIBHOI), CpaBHEHUE
YUCJIOBBIX BBIPAKEHUU.



Brrumciienue u cpaBHeHMe KOpHeH. BoImosHeHe pacyeTos ¢ paJuKaIaMu.

Pemenne wppammonaneHblx ypaBHeHwuil. Haxosxmenue 3HaveHHII cTemeHed C
patmoHa pHBIMU TTOKa3aTessmu. CpaBHeHue cremeneii. [IpeoOpas3oBaHusi BBIpAKEHUH,
COJTePIRAIIUX CTelleHu. PerteHre moKa3aTeIbHBIX YPABHEHUI.

Pemterine mpuriiaqHbIx 3a1ad.

Haxosxaenne suavenunil jiorapudma 1o Ipou3BoJIFHOMY ocHOBaHU. [lepexom oT ogHOTO
OCHOBAHUSI K JApyromy. Brrumciienwme u cpaBHenme Jorapudgmor. JlorapudmupoBanve u
TOTEHIIMPOBAHNE BHIPAKEHUH.

[TpubnmxeHHbIE BEIYUCICHUA U PEITEHUS TPUKJIATHBIX 34144,

Pemterine siorapupmudeckux ypaBHEHUH.,

OCHOBbl TPUTOHOMETPUH

OCHOBHbI€ NOHATUA

PaIII/IaHHaH Mepa yrJa. BpamaTenLHoe JABHUKEHUEe. CI/IHYC, KOCHHYC, TAHT'€HC X1 KOTaHT'€HC
qucJia.

OCHOBHbIE TPUTrOHOMeETPUUYECKUue ToXXKAeCTBa

Qopmynsr  npuBeneHusa. Dopmysnsl  ciookeHmsa. Qopmynsl  ynBoeHus — Dopmysive
NOJI0OBUHHO20 Y2 id.

Mpeob6pa3oBaHUA NPOCTEULLUX TPUTOHOMETPUUECKUX BbipaXkKeHUM

IIpeobpasoBarmre CyMMBI TPHUTOHOMETPHYECKHMX (PYHKIIMM B  IIpOU3BeJeHUe U
MPOM3BENeHUsA B CyMMy. Boipaosicenue mpueonomempuueckux @OyHKUUL uepe3 MaHeeHC
NOJIOBUHHO20 AP2YMeHMmA.

TpUroHoMeTpUueCcKUe ypaBHEeHUS U HEpaBeHCTBa

IIpocretimue TpuroHomMeTpuueckue ypaBHeHUs. IIpocmeliwiue mpueoromempuueckue
HepaseHCMmaa.

OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIINN. APKCHUHYC, aDKKOCHHYC, ApKTAHTeHC.

IIpaxkmuueckue 3anamus

Paguamupiit MeTom maMepeHus: YIJIOB BpallleHUs ¥ CBA3b C TPAIyCHOM Mepoi.

OcHOBHBIE  TPHUIOHOMETPHYECKHE  TOMKIECTBA, (DOPMYJIBI  CJIOKEHHS, YIBOCHHI,
mpeobpas3oBaHre CyMMBI TPUIMOHOMETPUYECKUX (DYHKIIMIN B IIpOW3BedeHUe, IIpeodpasoBaHme
IPOM3BEIeHUS TPUTOHOMETPHUUECKUX PYHKITHH B cyMmmyto IIpocretiiiie TpUroHOMeTpUYIECKHe
ypaBHEHUS U HEPABEHCTRA.

OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIINI: AapKCUHYC, APKKOCHUHYC, APKTAHTEHC.

®YHKLUU, UX CBOUCTBA 1 rPAGUKU

Oyuripu. O01acTh OpeaesIeHIs 1 MHOKECTBO 3HAUYEHUM; rPaUK (PyHKIIUH, IIOCTPOSHHIE
rpaduKoB PYHKINHN, 3aTaHHBIX PA3JIMYHBEIMU CIIOCOOAMMU.

CepoitictBa  Qyurmmu. MOHOTOHHOCTB, UETHOCTb, HEUYETHOCTh, OrPAHHYEHHOCTD,
IePUOINYHOCTD. IIpoMesKyTKM Bo3pacTaHus M yOBLIBAHHNS, HauOOJbIllee M HaHMeHbIIee
3HAYeHNd, TOUKH oKcTpeMyMa. I'paduueckas marepaperanud. [IpuMmepsr QyHKIIMOHAIBLHBIX
3aBUCHMOCTEM B peaJIbHBIX IIpolleccax U SBJIEHUAX. ApudMeTHiecKume oOmepaluyd Has
dbyurmuavu. Ciaosxuas Qpyurimsa (kommosurus). [lonamue o HenpepvieHocmu GyHKULL.

Oobpatabie pyurmun. Obnacmsb onpedenienus U 001acmb 3HAUeHUT 00pAMHOTL PYHKUUL.
I'pagur obpamnoii pynKuuL.
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CreneHHble, NOKa3aTeAbHble, Aorapudpmuueckue
M TPUroHomeTpuueckue GpyHKUUU.

O6paTHble TpUroHomeTpuueckue GyHKUUM

Ompenesnennst QyHKINN, NX CBOMCTBA U IPapUKI.

IIpeobpasoBanmsa rpadguios. IlapaiebHBIN HepeHOC, CUMMETPHUS OTHOCHUTEJILHO Ocei
KOOPJAVWHAT W CHMMETPHSI OTHOCHUTEJBbHO HAadyajla KOOPAWHAT, CHUMMETPHS OTHOCHUTEIHHO
OpAMOH Y = X, pacTayKeHNe U CKaThe BJ0JIb 0Cell KOOPIUHAT.

IIpaxmuueckue 3anamus

[Tpumepsr 3aBHCHMOCTEN MeMkIy MEPEMEHHBIMH B PEAJBLHBIX IIPOIECCAX W3 CMEKHBIX
mucrmitud.  Ompenenenune ¢yuarimit. [loctpoerne wu  ureHme TpaduKoB QYHKITUI.
HccinenoBanue Qyurmun. CpoiicTBa JIMHEHHOM, KBAAPATAYHOM, KYCOYHO-JIMHEMHON U
opobHosmmHerHOM QyHKIuE. HemnpepesBHble m mepumomudeckne ¢dyurmuun. CsBoiicTBa u
rpaduKm cuHyca, KOCHHYyca, TaHTeHca u KoraHrernca. OOpaTHble QYyHKIIMM U UX TpaduKH.
OGparuple TpuUroHoMmerpuueckme (QyHKImMU. IlpeobOpasoBanusi rpadura QyHKIAN.
lapmonmueckue rosedbanus. [Ipukaagusie 3agaun.

ITokazaresbHbIE, TOTAPUPMUYECKHE, TPDUTOHOMETPUYECKHE YPABHEHUS U HePABEHCMEA.

HAYAANA MATEMATUYECKOro AHAAUsSA

ITocienoBarenbroctu. Crroco0bI 3aJaHUs W CBOMCTBA YHCJIOBBIX IIOCJIEI0BATEILHOCTEH.
Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npedesia MOHOMOHHOU
oepanuueHHol nocnedosamenivhocmu. CyMMupoBaHme IocjenoBaresbHocTel. Beckomedro
yOBIBAIOIASA T€OMEeTPHUYECKAasT IIPOI'PECCHs U ee CyMMa.

IIpoussomuas. IloHAaTre 0 IIPOM3BOAHOM (PYHKIIWM, €€ NeOMETPHYECKHN U (PU3UUECKUHI
CMBICJI. YpaBHEHME KacaTeJIbHOM K rpadury QyHKImu. [IponsBogHble CYMMBI, pa3HOCTH,
Ipou3BeIeHnsI, yacTHbIe. [[por3BoIHbIEe OCHOBHBIX 2JIEMEHTAPHBIX (QPyHKIMHA. [Iprnmenenue
IIPOM3BOIHOM K MCCJICIOBAHUI0 (PYHKIIUHN U IIOCTPOEHU0 TpaduKkoB. [Ipous3sodnbie 06pamHol
PYHKUUL U KOMNO3ULUL DYHKULUU.

[Ipumepbl HWCIOSIBL30BAHUS ITPOM3BOMHOM [JI HAXOMKIEHHWS HAWJIYYIIEIo PEeIIeHUs B
MPUKJIAIHBIX 3amavax. Bropas IIpous3BogHAsI, €e NeOMeTPHYECKUH U (PU3UUYECKUHM CMBICII.
HaxosxaeHre ckopocTH QU1 Ipoliecca, 3aJaHHOr0 (DOPMYJION U TpadrKOM.

IleprooOpasHasa u maTerpas. Ilpumenenne omrpegesIeHHON0 MHTETpAIA JIJIA HAXOMKISHU
wiomagy kpuBosmHerHoM  Tpamermu. @opmyna  Heoroma—Jlenouuna. Ilpumepsr
MIpUMeHEeHHUsI MHTerpaia B (PU3NKe M TeOMEeTPUH.

Ilpaxkmuueckue 3anamus

YucsioBast  IIOCJIEIOBATEJIBHOCTB, CIOCOOBI €e  3aJaHus, BHIYMCJIEHUS  YJIEHOB
[I0CJIeI0BATEIbHOCTH. [Tpenen I10CJIeI0BATEILHOCTH. Beckomeuro yOBIBAIOIIAS
reoMeTPHYECKAST IIPOTPECCHS.

IIpousBomHas: MeXaHUYECKUHN 1 T€OMETPHUIECKHI CMBICJI IIPOHU3BOIHOM.

VpaBHeHMe KacaTeabHOM B o0mmeMm Buze. [Ipasumia m dopmynsl nuddepeHImpoBanms,
TabJIMIlA IIPOM3BOIHBIX JJIeMEHTApHBIX (QyHEKIwmi. MccienoBanve (QyHKIIMM C IIOMOIIBIO
mpousBomHoM. Haxosmenwme HaAMOOJIBIIEr0, HAUMEHBIIET0 3HAYEHHUS M OKCTPEMAaJIBHBIX
3HAYEHUH (PYHKITHIH.

Wurerpan u nepBoobpasnad. Teopema Hprorona—IJleiibauira. [Ipumenenne uaTerpaza K
BBIYHCJIEHUIO (DU3MUECKUX BEJIMYUH U ILIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUS U CUCTEMEL ypaBHeHUM. ParronaabHbIe, HppalliOHAJIbHEIE, [I0KA3aTeJIbHEIE U
TPUTOHOMETPHUYECKHE YPABHEHUS U CCTEMEL.

PaBHocHIBHOCTE YpaBHEHNI, HEPABEHCTB, CHCTEM.

OcHoBHBIE IIpHeMBbI HX pelleHus (PasjoiKeHHe Ha MHOMKUTEM, BBEIEHHE HOBBIX
HEM3BEeCTHHIX, IOICTAHOBKA, IPa(UIeCKHl METO.I).

Hepasencrea. Pamnmonanbusre, MppanyuoHaIbHEIE, II0KA3aTeJIbHBIe u
mpueonomempuueckue Hepaseructsa. OCHOBHBIE IIPHUEMBI UX PEIIeHHS.

HWcmosrb3oBaHme CBOMCTE U IpadUKOB (PYHKIIHUI IIPpHU PeIlleHuy YpaBHEeHU U HePaBEHCTB.
Meron wunTepBasioB. M3oOpaskeHme Ha KOOPIWHATHOM IIJIOCKOCTH MHOYKECTBA PeIIeHUH
YPaBHEHUI 1 HEPABEHCTB C ABYMS IMePEeMEHHBIMU U UX CUCTEM.
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IIpurxniaonvie 3a0auu

Ilpumenenre MaTeMaTHYECKUX METOIOB J[JIS PEIIeHHsS CONEpP:KATEJbHBIX 3amad u3
Pa3IMYHBIX 00JIacTeM HAYKH U IPAKTUKH.

HuTepuperarus pe3yapTaTa, yUeT peaJbHbIX OrPpaHUYCHN.

IIpaxmuueckue 3anamus

Kopuwu ypasuennii. PasaocuiibHocTh ypaBuenuii. [IpeobpasoBanme ypaBHEHMI.

OcHoOBHBIE ITPHEMBI PEIleHns ypaBHeHni. Pelllenne cucreM ypaBHEHHIH.

Hcrosb3oBaHMe CBOMCTB ¥ I'PAUKOB (DYHKIIMI /IS PEIleHNs yPABHEHNH 1 HepPaBEeHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEM

AneMeHTbl KOMOGUHATOPUKHU

OcHOBHBIE TOHATHSA KOMOWHATOPHMEM. 3aJadd Ha IIOJCYeT YHWCIA Pa3MeIeHuH,
IIePEeCTAaHOBOK, coueTaHuWil. PeleHme 3amau ma mepebop BapumanTtoB. Popmysa OmHOMA
Hrerorona. CsoiicrBa OMHOMUHAIBHEIX K0aduirenToB. Tpeyroapunk [lackass.

AAeMeHTbl TEOpPUU BEPOATHOCTEN

CoObITrIe, BEpPOSATHOCTH COOBITHS, CJIOMKEHME M YMHOMKeHMe BepodarHocreil. Ilonsamue o
He3asucumocmu cobvimuli. Jluckpemnas Cayualinaa 8eJIUYUHA, 30KOH ee PAacnpedesieHUs.
Yucnosvie xapaxmepucmuku OUCKpemHoll Ccay4aiiHol eenuuunbt. llonamue o 3axoHe
bostbuLuLx wucCet.

AAeMeHTbl MaTeMaTUYEeCKOU CTaTUCTUKH

IIpencrasiaenre JaHHBIX (TAOJIMIILI, TUATPAMMEL, TPADUKN), 2eHEPAJIbHAA COB0KYNHOCMD,
evlbopra, cpednee apugmemuueckoe, meouara. Ilonamue o 3adauax MmMamemamuuecKoil
CMAMUCMUKU.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHueM 8ePOSMHOCIMHbLY MemMOo008.

IIpaxkmuueckue 3anamus

Hcropust pasBuTuss KOMOMHATOPUKM, TEOPUH BEPOSATHOCTEH M CTATUCTHUKHA W HUX POJIb B
Pas3JIMYHBIX ciepax YesI0BeUYeCcKol su3HeneaTeSIbHoCTH. [IpaBuia komouaaTopuku. Perrerne
KOMOMHATOPHBIX 3ajaad. PasmerneHus, coueTaHuss W mepecraHoBku. bumuom HriooroHa u
tpeyroabHUk [lackamnsa. Ilpuknagasie 3amaymn.

Kiaccuueckoe ompeneneHre BepPOSATHOCTH, CBOMCTBA BEPOATHOCTEM, TeopeMa O CyMMe
BeposTHOcTel. Beruucienue BeposatHocTetr. [Ipuritanmreie sagauu. [IpeacraBiernne YuCI0BBIX
nauabx. [Ipuriianmeie 3agadm.

FTEOMETPUA

MpsamMble M NAOCKOCTHU B NPOCTPaHCTBE

Bsaumuoe pacronoskenune mOByX IIPAMBIX B IpocTpaHcTBe. IlapasiiesbHOCTH IpsiMoM u
mwirockoctu. llapasutessHOCTh ILTOCKOCTEM. [lepHeHmuKyIApHOCTDL IIPSAMOM M IIJIOCKOCTH.
IlepneHmuKyasSp ¥ HAKJIOHHAS. ¥ TOJI MEMKIY IPSIMOM M ILJIOCKOCTHIO. J|Byrpasubrii yroi. Yroi
MEJKIY ILJIOCKOCTAMH. [leplie MKy IsapHOCTb ABYX ILJIOCKOCTEM.

I'eomeTpuueckue mpeobpasoBaHUSA IIPOCTPAHCTBA: IIAPAJLICJILHBIA IIE€PEHOC, CHMMETPHS
OTHOCHUTEJIFHO IIJIOCKOCTH.

ITapanenpHoe mpoektupoBanue. ILnousadv opmozorasibHol npoexkuyuu. Vzodpaskenne
IIPOCTPAHCTBEHHEIX (PUTYP.

MHororpaHHUKH

Bepmunsr, pebpa, rparu mHororpanuuka. Pazeepmra. Muozoepartbie yenvt. Boinyrnivie
MmHuoeoepannuxu. Teopema Jiinepa.
IIpuama. Ilpsavas u HarxsonHas npusma. IlpasuiabHaa npusma. [lapamenenumnen. Kyo6.
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ITupamupa. [Ipasunbuas nupamuga. YceuenHas mupamuaa. Terpasap.

CuMmerpun B Ky0e, B ITapaJijiesielluiie/ie, B Ipu3Me U IIHpaMuIe.

Ceuenwnst ky0a, IPU3MBI ¥ IINPAMUIBL.

IIpencrasienue o IIpaBUJILHBEIX MHOTOTPAHHUKAX (TeTpasape, Kybe, OKTasape, JoaeKasape
M MKOCA3Ipe).

Tenaun noBepxXHOCTU BpalleHUA

Humuaap m kKomyc. YceuwenHsiii kKomyc. OcHoBamme, BBICOTA, OOKOBasi IOBEPXHOCTD,
obpaaymwias, passepTtra. OceBble CeUeHNA ¥ CEUCHUsI, IapaJLIe/IbHBIe OCHOBAHUIO.
Map u cdepa, nx cevenusi. KacarenpHas miIockocTs K cdepe.

U3mepeHUna B reomeTpum

O0bem u ero mamepenne. aTerpanapHas popmyia oobeMa.

QopMmyabl o0BeMa Ky0a, IPAMOYTOJIBHOTO MHapalIejIeHuNnesa, HPU3MBI, IAJIAHIPA.
QopMmyabl o0beMa mHpaMunbl 1 KoHyca. DopMyJisl ILIOMIALM IIOBEPXHOCTEH IIMIMHIpPA W
komyca. @opmyJibl 00beMa IIapa U ILIOMAaN cephl.

Ilomo6ue Tesn. OTHOLIEHMS IJIOIIAAEH IIOBEPXHOCTEH 11 00'bEMOB II0J00HBIX TEJI.

KoopAuHaTbl U BEKTOPbI

IIpamoyronbHasa (IekapToBa) crcTeMa KOOPAUHAT B mpocTpaHcTBe. DopMysia paccToOaHUS
MEeJKIy IBYMs TOYKaMH. ¥ paBHEHUs C(PEePBhI, NJIOCKOCU U NPAMOL.

Bexroprr. Moaysis Bexropa. PasemcrBo BekropoB. ClioskeHMe BEKTOPOB. YMHOMKEHHE
BeKTOpa Ha ywncsio. Pasiosxenue BeKTOpA 110 HAIIPABJIEHUAM. ¥YTOJI MEKIY IBYyMS BEKTOPAMU.
ITpoexrmnus Bexkropa Ha och. Koopauuate! Bekropa. CrassipHOoe Ipon3BeieHue BEKTOPOB.

Hcronb3oBaHMe KOOPOUHAT M BEKTOPOB IIPH PEIIeHNN MATEMATHYECKUX M IIPUKJIATHBIX
3amad.

IIpaxkmuueckue 3anamus

Ilpusnaxkyu B3aWMHOTO PACIIOJIOMKEHUS TIPSIMBIX. YTOJI MERIYy IIpAMBIMH. BaammHoe
pacmosioskeHne MPAMBIX U IITOCKocTed. [lepmeHIUKYyIsSp M HaAKJIOHHASA K IIJIOCKOCTH. YTOJI
MeKOy MPAMOIM M IIJIOCKOCTHIO. TeopeMBl 0 B3AMMHOM PACIOJIOKEHUN HPSIMOM M IIJIOCKOCTH.
Teopema o Tpex MeprIeHINKYIIPax.

IIpusnaxu u cBOIicTBA MAPAJIJIETIbHBIX U IIEPIIEHTUKYJISPHBIX IIJIOCKOCTEH.

Paccrossmime oT TOUKM MO IIJTOCKOCTH, OT HPSMOM OO0 IIJIOCKOCTH, PACCTOSHUE MEKIY
IJIOCKOCTSIMHU, MEKIY CKPEITUBANIUMUCST MPSIMBIMU, MEKIY IIPOU3BOJBHBEIMU (PUTYPAMHU B
IIPOCTPAHCTBE.

[IapanenbHoOe IIPOEKTUPOBAHME W €ro CBOMCTBA. Teopema 0 nuow,adu Opmo20HAJIbHOU
NPOEKUUU MHO20Y20bHUKA. B3anMHOe pacmoIoiKeHne IPOCTPAHCTBEHHBIX PUTYP.

Pasmuumsle Bumel  MHOTOrpaHHHKOB. Mx wusoOpammenust. CedeHus, pasBepTKH
MHOTOrpaHHUKOB. Ilmomane moBepxuocTu. Bumel cummerpuit B mpocrpancTBe. CrumMeTpust
TeJI BpallleHUsI 1 MHOTOI'PAaHHUKOB. BrrunciieHre mwiomaneit u 006eMOB.

Bexropsr. [eiictBus ¢ Bekropamu. JlexaproBa crcremMa KOOPOMHAT B IIPOCTPAHCTBE.

VYpaBHeHMe OKPY:KHOCTH, cephl, ILIOCKOCTH. PaccrosaHme me:xay Toukammu. JleficTBus ¢
BEKTOpaMU, 3aJaHHBIMH KoopauHatamu. CrajspHOe IpoHM3BeleHHEe BEKTOPOB. BekropmHoe
ypaBHeHUe IIPAMON M ILJIoCKocTH. Vcmosib3oBaHMe BEKTOPOB IIPW JOKA3aTeJIbCTBE TeopeM
CTepPEeOMEeTPHUH.

Jlyia BHeayIMTOPHBIX 3AHATHUHM CTyIeHTAM HAPSAy C peleHreM 3a7a4Y U BBIIOJIHEHU
OPAKTUYECKUX 3aMAHUA MOKHO MPEIJIOKUTH TeMBI MCCJIeIOBATEILCKUX U pedpepaTHBHBIX
pabor, B KOTOPHEIX BMECTO CEpPHIl OTHEJbHBIX MEJKUX 3aJay U YHPaKHEHHH IpemIaraiTcs
CIOJKeTHBIE 3aJaHWs, TPeOyIoIlne IJIMTEJIbHOM padoThl B paMKaxX OMHOM MaTeMaTHYEeCKOI
CATYyaIluH. JTH T€MbI MOI'YT OBITh KAK MHIWBHUIYAJILHBIMU 3a0aHUAMY, TAK U I'PYIIIOBEIMUI
IIJIsI COBMECTHOTO BBITTOJTHEHUS UCCJIETOBAHMSI.

lNMpumepHbie Tembl pegdepaToB (AOKAAAOB), UCCAEAOBaATEAbCKUX MPOEKTOB

HenpepriBubie gpobu.
[IprMeHeHMe CIIOMKHBIX IIPOLIEHTOB B 9KOHOMUYECKHX pacyerax.
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ITapanenpHoOe IpoeRTUPOBAHYE.

Cpenuue 3HAYEHUS U UX IPUMEHEHNE B CTATUCTHUKE.
BexrropHoe 3amaHme IpAMBIX U IIJIOCKOCTEHN B TPOCTPAHCTBE.
CirosxeHmre rapMOHUYIECKUX KOJIEOaHMIA.

I'paduueckoe perrenre ypaBHeHNU U HEPABEHCTB.
[TpaBusibHBIE ¥ TOJTYIIPABUIBHBIE MHOTOTPAHHUKH.
Konwnueckue ceueHns: u X IpUMeHEHNE B TEXHUKE,
ITonsarue nuddepenrimana u ero TPUIOKEHUS.

CxeMbI TTIOBTOPHBIX UCIIBITAHUM BepHyin.

Hccnemoranme ypaBHEHUH U HEPABEHCTB € ITAPaMETPOM.



TEMATUYECKOE NAAHUPOBAHUE

TEXHUYECKWUMN, COUUANBHO-IKOHOMUYECKUIA NPOOUNU
NMPO®ECCUOHANBHOIO OEPA30BAHUSA

Ilpm peanmsammu  comep:xaHUsA  00IIEOOPA30BATEJIBHON  yUeOHOM  OUCIIMILIMHEI
«Marematuka: anrebpa W Hayajga MATEMATHYECKOTO aHAJN3a; TeOMETPHs» B IIpejesiax
oceoerus: OITOII CIIO ma 6ase OCHOBHOIO OOIIEr0 00PA30BAHUSA C ITOJIYUYEHHEM CPeIHEero
obmero oopasosauus (IITIKPC, IIIICC3) makcumaibHas yuebHAS HATPY3KA O0YYAIOIIHUXCS
COCTABJISIET:

o mpodeccusim CITO TexHMUECKOTO ¥ COIMATIBHO-9KOHOMHYECKOro mpodmieit — 427
YacoB, M3 HHUX ayauTopHasa (o0s3arelibHAs) Harpy3ka OOyYalolUXCs, BKJIIOUAS
IIpaKTUYeCKUe 3aHATHA, — 285 YacoB; BHeAyIUTOPHAS CAMOCTOATEIbHAA paboTa
cTyneHToB — 142 yaca;

o creruaabHocTaM CITIO TeXHHYeCKOro W COIMAIbHO-9KOHOMUYECKOT0 ITPOoQUIe —
351 wac. Uz mux aymuropHas (00sg3aTesbHAsd) HATPy3Ka OOYYAIOIIMXCS, BKJIOUAS
IIpaKTUYeCKUe 3aHaThsaA, — 234 dYaca; BHeayIMTOpPHAs CaMOCTOATeNbHas pabora
cTyneHToB — 117 yacos.

NMPUMEPHbIU TEMATUYECKUHU NAAH

Kommuectso uacos
Bu yuebnoit paboTsr
ITpodum mpodeccronaspHOro 00pa3oBaHus
TeXHUYECKUHN COLLHAIBHO
9KOHOMMUYECKU
Aymuropusie sauarua. ConepsxaHue o0yueHus IIpodeccun CIIO  |Cmermansuoctn CITO

Beenenue 4 9
PasBurre mmouaTusa o uucie 12 10
KopHxu, crenenn u jgorapudmer 30 28
[IpsaMEIe U IJIOCKOCTH B IIPOCTPAHCTBE 24 20
KombuuaTopura 16 12
KoopauHaTte! u BeKTOPHI 29 16
(OCHOBBI TPUTOHOMETPUH 35 31
DOyHKIMY 1 rpaduKu 24 18
MHOrorpaHHUKM 1 KPYIJIble TeJIa 30 26
Hauasia MaTeMaTHuecKoro aHaamaa 30 24
MuTerpas u ero mpuMeHeHMe 18 15
JJIEMEHTBI TEOPHH BEPOATHOCTEH M MAaTeMAaTHYECKOMR 16 12
CTATHCTUKI

VpaBHEHNA 1 HEPABEHCTBA 24 20

Wroro 285 234




OKOoHYaHUE TabAUIIkL

Kosmrruectro wacos
Bun yuebnoit pabotet
IIpodmm mpodeccroHaIBHOr0 00PA30BAHUS
. COIMAJIBHO
TeXHUYeCKUuu .
OKOHOMUYECKUN
Aynuropubie saustus. Comepsxarve 00yJeHus IIpodeccun CITO  |Crermasibroctu CITO
BreaymuropHas camocrositesibHast pabora
142 117
IlogroToBKa BBHICTYIIEHHI 110 3aJaHHBIM TEMAaM, TOKJIAI0B,
pedepaTos, scce, MHIUBUIYATEHOTO IIPOSKTA C
FICITOIB30BaHUEM HHQOPMAITMOHHBIX TEXHOJJIOTHN U JP.
Ipomescymournas ammecmauyus, 8 ghopme IK3AMeHA
Bcero 427 351

ECTECTBEHHO-HAYUYHbIW, FYMAHUTAPHbIX NPO®UAU
NMPO®ECCUOHAANBHOIO OBPA30BAHUA

[lpu peasmsanmm comep:kaHWsI  0O0OIEOOPA30BATEILHOM  YyUEOHONM  IHUCIIMILIIAHBI
«Maremaruka: anrebpa u HayaJla MaTeMATUYECKOTO aHAIN3a; TeOMEeTPHUs» B IIpefesax
oceoerusi OITOIT CIIO ma Gase OCHOBHOIO 0OIIETr0 00PA30BAHUS C ITOJIYUYEHHEM CPEIHEero
obmero oopasorauusa ([IITKPC, IIIICC3) makcumasbHas yuebHass Harpy3ka 00ydaroImXcst
COCTaBJISIET:

mo mupodeccusm CIIO  ecrectBeHHO-HayyHOro HOpPo@miId MIPodecCHOHATIHLHOTO
obpasoBanmsa — 342 wyaca, W3 HHX ayIauTopHas (oOg3aTesbHAs) HaArpyska
00yJamImuxcs, BKIOYAS IPAKTHYECKHE 3aHATHA, — 228 YacoB; BHeAyIUTOPHAS

caMocTosATeIbHAs pabora cTyaeHToB — 114 yacos;

o cuermaibHOCTAM CIIO ecrecTBeHHO-HAYYHOrO M TYMaHUTAPHOTO IIpodriieit — 234
vaca, W3 HHX ayauTopHas (o0sg3aTespbHAasl) HATPy3Ka O00yYaioIIuXCs, BRJIIOYAS
IpaKkTHYeCKre 3aHATHs, — 156 YacoB; BHeayJIUTOPHAS CAMOCTOSATEJbHAs padora
CTyZEeHTOB — 78 4acoB.

NMPUMEPHbIU TEMATUYECKUM NAAH

KosmuectBo vacos
But yue6Ho# paboTsI IIpodmi mmpodpeccroHaIBHOT0 06Pa30BaAHUS
€CTeCTBEHHO eCTeCTBEHHO-HAYYHBIH,
HaYYHBINA T'YMaHUTAPHBIA

Aynuropusie 3auarus. Comepikanue 00yUeHMs. IIpodeccun CITO Cnermassaoctu CITO
Beenenue 9 9
PasButre monsitus o yncie 10 8
KopHu, crenenu u jgorapudmer 24 20
[IpsiMBIe U IJTOCKOCTH B TIPOCTPAHCTBE 20 14
KomOmuaTopuka 12 10
KoopauHaTh! 1 BEKTOPHI 16 10
OCHOBBI TPUTOHOMETPUH 25 16
DOyHKINY 1 rpaduKn 25 14
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OKOHYaHUE TaBAUIIkL

Bup yuebHoit paborsr

Koymuectso uacos

IIpodmm mpodeccroHaIBHOTO 06Pa30BaAHNS

€CTeCTBEHHO
HAyYHBIA

eCTeCTBEHHO-HAY4YHBIN,
TyYMaHUTAPHBIA

Aynuropubie sanarus. Comepsxanre o0yJueHus.

TIpodeccuu CITO

Cremmansaoctu CITO

MHOrOrpaHHUKY ¥ KPYTJIbIe Teja 25 14
Hauana maTematmyeckoro anaamn3a 27 16
MuTerpas u ero mpuMeHeHme 19 8
OJJIeMEHTEl TEOPUH BEPOSTHOCTEH M MATEeMATHUYECKOR 12 10
CTATUCTUKN
YpaBHeHNA 1 HEPABEHCTBA 18 14
Wroro 228 156
BreayauropHas camocrositeibHass pabora

114 78
IlogroroBKa BBICTYIIEHHN 110 3aJaHHBIM TEMAaM, JTOKJIAI0B,
pecdepaToB, acce, HHANBHUIYAJIBHOTO IIPOEKTA C
ICIIOJIb3OBAHUEM HH(bOpMaL[I/IOHHBIX TEXHOJIOTUN U aP.

Ipomescymournas ammecmauus, 8 ghopme IK3AMeHA

Bcero 342 234




XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOM
AEATEABHOCTU CTYAEHTOB

Conepsranne 00yIeHUs

XapakTepruCTHKA OCHOBHBIX BUJIOB JIEATEJILHOCTH CTYIeHTOB (HA YPOBHE
Y4YEOHBIX JIEHCTBUI)

Bsenenne

O3HAKOMJIEHHE C POJIBI0 MATEMATHKH B HayKe, TeXHUKE, 9KOHOMUKE,
MHOOPMAIIMOHHBIX TEXHOJOTUSAX U IIPAKTAYECKOHN 1esITeIbHOCTH.
O3HAKOMJIEHHE C IIEJIAMHA U 3aa9aMU U3yIeHNS MATEMATAKY IIPH OCBOSHUN
npodeccuii CIIO u cnemmmansuocreir CITO

AJITEBPA

Passutie nouarus o uncie

BrimosHenne apudmMeTnieckux IefCTBUN HAT YUCIIAMU, COUETasi YCTHHIE U
IIMNCbMEHHbIE IIPYEMBEI.

HaxoxmeHne nprbInsKeHHBIX 3HAYSHUH BEJIMYUH U IIOTPENTHOCTEH
BEIYMCJIEHU (A0COJIFOTHOM M OTHOCUTE/IBHOM); CPABHEHME YK CJIOBBIX
BBEIPUKEHUN.

HaxoxmeHue onmoboK B IpeoOpa30BaHUAX U BEIYUCIEHUSIX (OTHOCUTCS KO
BCeM IIYHKTaM IIPOrPaMMBbI)

Kopswu, cremenu, sorapudymsr

O3HaKOMJIEHYE C IOHATHEM KOPHS 1-1i CTEIeHH, CBOMCTBAMU PAIUKAJIOB 1
IpaBUIJIAMU CPABHEHUS KOPHEH.

DopMyIMpoBaHUE OIIpeseIeHIs] KOPHS 1 CBOMCTB KOpHeil. Beruucienue u
cpaBHEHMeEe KOpHeH, BEITIOJTHEHe TPUKUIKY 3HAYEHU ST KOPHSI.
IIpeobpasoBaHme YUCIOBBIX U OYKBEHHBIX BBIPAMKEHUH, COOEPIRATITIX
paIUKaJIbL.

BrimosiHenne pacueTos 1mo popmMyIam, ComepsKAIMM PaTUKAIIBI, OCYIIIECTBIISAS
He0OX0MMBIe TIO/ICTAHOBKH U IipeobpasoBanus. OmpeneseHue
PaBHOCHUJIBHOCTH BEIPAMKEHU ¢ paguKaIaMu. PelieHmne npparoHaIbHbIX
yYpaBHEHUH.

O3HakoMJIEHHE ¢ TIOHATHEM CTEIIEHHU C JeHCTBUTEIHLHBIM ITIOKA3aTeIEM.
HaxoxmeHne sHavYe M CTeIEHN, UCIIOIB3YsI IIPYU HEOOXOJUMOCTH
MHCTPYMEHTAJIbLHBIE CPEJICTBA.

3anuceiBaHNe KOPHS N-# CTEIIEHU B BUE CTEIIEHHU C APOOHBIM II0KA3ATEeJIEM U
Ha000pPOT.

DopMyIMpoBaHUe CBOMCTB cTeleHel. BrranciieHne cremeHeii ¢
palOHAJIFHEIM ITOKA3aTeJIeM, BBIIIOJTHEeHNE IIPUKUAKY 3HAYEHUS CTEeIIeHN,
CpaBHEHUE CTeIeHe.

IIpeobpasoBamme YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COMEPIKATIX
CTeIleHH, IIPUMeHss CBOcTBA. PelteHue moka3aTeIbHBIX YPaBHEHUA.
O3sHakoMJIeHHE ¢ TIPUMEeHEeHHEM KOPHEeH U CTele e IIPU BHIYHCIEHIH
CPeIHUX, TeJIEHUHU OTPe3Ka B «30JI0TOM CeYeHUM». PereHre IpruKIaqHBIX
3a7a49 Ha CJIOYKHBIE IPOIEHTHI

IIpeobpasoBanue
anredpanyecKux BBIPAKEHUH

Brimostaenue mpeobpa3oBaHuil BEIpAKEHUH, TpuMeHeHre hopMy.I,
CBSI3AHHBIX CO CBOMCTBAMH CTEIIeHEI U JorapudMoB.

Omnpeneserre 00JIACTH TOITYCTUMBIX 3HAYEHUM JIOTapUPMUIECKOT0
BRIpasKeHus. Perienne jorapudMUIeCKUX ypaBHEHUH

OCHOBBI TPUTOHOMETPUUN

OCHOBHBIE ITIOHATHUSI

Mayuenne pagraHHOr0 METOIa U3MEPEHUS YIJIOB BPAIIIEHUS U UX CBA3H C
rpaaycHoi Mepoit. 3obpaskeHue yIiIoB BpallleHus HA OKPYKHOCTH,

COOTHECEeHME BEeJIMYMHEI YIJia C ero pacCrioJIOXKEeHEeM.
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[MnoAoaxeHue TabAUlIk]

Conmep:ranue 00yIeHns

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJILHOCTH CTYIE€HTOB (HA YPOBHE
Y4YEOHBIX JIeHCTBHUI)

DopMyJIpoBaHUe OIPeIeIEHIUI TPUTOHOMETPHUIECKUX (PYHKITUI JIJIS YIJIOB
IOBOPOTA M OCTPBIX YIJIOB IIPAMOYIOJIBEHOIO TPEYTOJIbHUKA U 00bSICHEHHE UX
B3aMMOCBA3HN

OcHoBHBIE

TPUTOHOMETPHIECKITe IIpuMeHeHVE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JJISI BBIYUCIICHU S

. 3HAYEHUN TPUTOHOMETPUYIECKUX (DYHKITUH 10 OTHON M3 HUX

ITpeobpasoBaumsa

TIPOCTEUTITITX

TPUTOHOMETPIIECKIX MayueHre 0CHOBHBIX (DOPMYJI TPUTOHOMETPHH: POPMYJIBI CJIOFKEHUS,

BEIPAsKEHIIH VIBOEHMS, TPE0OPA30BAHMUS CYMMBI TPUTOHOMETPUYECKUX (DYHKITAN B
IpPOM3BeleHIE U IIPOU3BEEHUS B CYMMY U IIPUMeEHEHHE IIPY BBIYUCIEHUN
3HAYEHUS TPUTOHOMETPUYECKOTO BEIPAYKEHUS U YIIPOIIEHUS €ro.
O3HaKOMJIEHHE CO CBOMCTBAMY CHIMMETPHH TOYEK HA €IUHUYIHON OKPYKHOCTH
U IpuMeHeHMe UX JJIsI BRIBoAa hOpMyJI IPUBEdeHUs

IIpocretimme

TPUTOHOMETPHUUYECKIE

YpaBHEHUsS U HepPpas8eHCcmaea

Pemrenne o gopmyam 1 TPUTOHOMETPHUIECKOMY KPYTY IPOCTEUIIINX
TPUTOHOMETPUUYECKUX YPABHEHUH.

IIpumeneHMe 00X METONOB PENTeHUs YpaBHEHU (IpuBegeHue K
JIMHEeMHOMY, KBaIPATHOMY, METOJI PAa3JIOKEHN Ha MHOMKUATEIIN, 3aMEeHBI
TIepeMeHHOI) IIPK PEITeHNN TPUTOHOMETPHUIECKUX YPABHEHUN. Y MeHue
0TMeYaTh HA KPYyTe pellleHus IPOCTEHMIINX TPUTOHOMETPUYIECKIX HEPABEHCTB

ApKCHHYC, apKKOCHUHYC,
aPKTAaHIeHC YHCIIa

O3HaKOMJIEHHE C TIOHSATHEM O0PATHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
M3yuenne onpesesieHI apKCUHYyCa, apKKOCHHYCA, apKTAHTEHCA YNCIIa,
dbopmyupoBanue ux, n300paskeHUe HA eIUHUYHON OKPY:KHOCTH,
IprMeHeHMe IIPY pellleHnN YPaBHEeHUH

OYVHKITVU, X CBOVICTBA I TPAOVKU

DOyHKITHN.
ITousTre 0 HEIIPEePLIBHOCTH
[gzedivzed

O3HaKOMJIEHHE ¢ TIOHATHEM IIePEeMEeHHOM, IIPUMePaMy 3aBUCUMOCTEN MEsKITY
IepeMeHHBIMH.

O3HaKOMJIEHHE ¢ TIOHATHEM IrpadrKa, oIpenesieHrne IPUHAIIEHKHOCTA TOUKA
rpadury pynrmun. Onpenenenre mo opMyJIe IPOCTEHIEH 3aBUCUMOCTH,
Bua ee rpaduka. Beipamenue 1mo dopMyJie 0aHON IIepeMeHHOM Yepes
npyrHe.

OszHakoMJIEHHE ¢ olpeaesieHrneM QYHKINN, (DOPMYIMPOBAHKE €ro.
Haxosxmerue obJractu ompesesieHust ¥ 00JIacT 3HAYEHUN (PYHKITUN

CaoiicTBa (pyHKITHM.
I'paduueckas
uHTepIperaus. [IpumMepsr
bYHKIMOHATEHBIX
3aBUCUMOCTEH B pPeaIbHBIX
Mporieccax U ABJICHUAX

O3HakoMJIEHHE ¢ IpUMepaMu PYHKITHOHAIHHBIX 3aBUCUMOCTEH B peaIbHBIX
IpoIleccax U3 CMEKHBIX JUCITATLIIIH.

O3HaKOMJIEHHE C JOKA3aTEIFHBIMI PACCYKIEHUSIMU HEKOTOPHIX CBOMCTB
JIMHENHON 1 KBaIpaTUYHON PYHKIINM, IPOBeIeHIE UCCIeI0BAHMSA JINHEMHOM,
KyCOYHO-JIMHEMHOM, IPOOHO-IMHEMHON 1 KBAAPATHYHON (PYHKITHIHA,
mocTpoeHue ux rpadgukos. [locrpoenne u ureHne rpadrKoB QyHKIHIMA.
WccnenoBanme pyHKImmy.

Cocrasiienvie BUAOB (OYHKIIHI 10 JAHHOMY YCJIOBUIO, PellleHre 3a1a4 Ha
9KCTPEMYM.

Brimmosinenwne rnpeobpasoBanuii rpadpuka QYHKIMT

OOpaTHbIe PYHKITHH

Wayuerne NOHAMUSL 00pamHOL (OYHKLUU, openeseHre BUIA 1
nocmpoerue 2papura 0opamHol PyHKULUL, HAX0NHCOeHUE ee
obnacmu onpeodesierus u obnacmu 3Haueruli. Ilpuvenenye cBOACTR
byHKIMHE IpU MccIef0BAHNY YPABHEHUH U PEIIIeHNH 3a1a4 Ha 9KCTPEMYM.
O3HaKoOMJIeHNE C IOHATHEM CJIOMKHON (DYHKITAN

Cremennble, TOKa3aTeIbHEIE,
JiorapudMUIecKre 1
TPUTOHOMETPUIECKIE
dyurmu. O6parasie
TPUTOHOMETPUUECKIE
byHEIIH

Brruncienve smavenuit pyHKIHMI 110 3HAYeHUO aprymenTta. Ompeenenue
TIOJI0XEHUA TOUKK Ha rpadrKe 10 ee KOOPAUHATAM U HA0OOPOT.
Wcmonbp3oBanme CBOMCTB YHKITHE JJI CPAaBHEHUS SHAYEHUM CTeIleHed 1
oraprdgMoB.

IlocTpoenne rpadKoB CTEIEHHEBIX U JIOTAPUMPMUIECKIX (OYHKIIMIA.
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Conep:ranne 00yIeHUs

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJIBHOCTH CTYIeHTOB (HA YPOBHE
Y4YEOHBIX JIeHCTBHUI)

Perrenne mokasarteIbHBIX U JIOTAPU(PMUYECKUX YPABHEHUN U HEPABEHCTE 110
HN3BECTHBIM QJITOPHUTMAaM.

O3HaKOMJIEHYE C TIOHATHEM HeIIPEePBIBHOM ITePHUOIMIECKON (PYHKITAHN,
opmyIMpoBaHME CBOMCTE CHHYCA M KOCUHYCA, IIOCTPOSHUE UX I'PADHUKOB.
OsHakoMJIEHWe C TOHSTHEeM TapMOHUYECKHX KOJIeOaHWi ¥ IpuUMepaMu
TapMOHHUYECKUX KOJICOAHWM JIJIs OIMCAHUS IIPOIIECCOB B (PM3WKe W JIPYIHX|
00J1aCTSX 3HAHUS.

O3HaKOMJIEHE C TIOHATHEM PA3PHIBHON MEPUOTNIECKON (DYHKITUMT,
dopmyrpoBaHme CBOMICTB TAHTEHCA ¥ KOTAHTEHCA, IIOCTPOEHME NX rPad)UKOB.
IIpumenHenue cBOMCTB PYHKITNH AJIs1 CPABHEHUS 3HAYECHUHN
TPUTOHOMETPUYIECKUX (PYHKITHIH, PeIeHNsT TPUTOHOMETPUYECKUX YPaBHEeHUIA.
Ilocmpoenue epaguios 06pamHbLX MPULOHOMEMPULECKUX
byHKLULL U onpedesieHue No epapUKAM UX C8OLICMS.

BrimosiHenue npeobpazoBanus rpaduKoB

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

IlociiemoBaressHOCTI

O3HaKOMJIEHVE C IIOHSTHEM YHCIIOBOM IIOCJIEN0BATEJIEHOCTH, CII0OCO0aMHE ee
3a/IaHuUs, BEIYUCIEHUSIMHU €€ YJIEHOB.

Osnarxomsienue ¢ NOHAMUEM npedeﬂa nocs1e0o08ameibHocCmu.
O3HaKOMJIEHIE C BEIYHCIIEHIEM CYMMBI OECKOHEUYHOTO YHCJIOBOTO Psifia Ha
IpuMepe BBIUYKUCJIEHUS CYMMBI 0€CKOHEUHO YOBIBAIOIIEH TeOMeTPUYECKON
IIPOTPECCHI.

Pemrenne 3amau Ha npumMeHeHne OPMYJIBI CYMMBI 0ECKOHEYHO YOBIBAIOIIEH
reoMeTPHUYECKOH IIPOrPECCHH

HpOI/ISBO,E[HaH uee
IIPUMEHEHNEe

O3HaKOMJIEHE C TIOHSATHEM IIPOU3BOIHOM.

Nayuenne u popMyIMpoBaHUE ee MEXAHUUIECKOTO ¥ TeOMETPUIECKOTO
CMBICJIA, U3yYEHNe aJITOPUTMAa BBIUKUCIICHUS ITPOU3BOTHOM HA ITPUMEPe
BBIYMCJIEHNST MTHOBEHHOMN CKOPOCTH M YIJIOBOTO Koo (pHUITMeHTa KacaTeIbHOM.
CocraByieHne ypaBHEHHA KAacaTeJILHOM B 00IIIEM BH/IE.

VcBoernue npaBut qudpdepeHIupoBatHus, TA0IUITEI IPOU3BOIHBIX
2JIEMEHTAPHBIX (DYHKIIMHI, IPpUMeHeHre 11 Juddepe I pOBAHUS (PYHKITHIIH,
COCTABJIEHUSA YPABHEHUS KACATEILHOM.

M3ayuenne TeopeM 0 CBA3U CBOMCTB (DYHKIMHU U IIPOM3BOIHOMN, GOPMYJIMPOBKA
VX.

ITpoBenenwe ¢ TOMOIILIO IPOU3BOTHOM MCCJIEIOBAHNUSA (PYHKITUN, 38 JaHHOM
dopmyoii.

VcTaHOBJIEHUE CBA3U CBOMCTB (DYHKITUH U IIPOU3BOTHOM 110 X rpaduKam.
[TpuMeHeHMe TPOM3BOIHON JJIA PEIIEHN 3a1aY Ha HAXO/KICHNE
HAMOOJILINEr0, HAMMEHBIITET0 3HAYEHU M HA HAXO/KIeHMe 9KCTpeMyMa

IlepBooOpasHas u uHTErpaI

OsHakoMJIeHUE C TIOHATHEeM MWHTeTpasia U IepBoo0Opa3HOM.

Msyuenne mpaBuiia BEYUCIEHUS IePBOOOPA3HOiM 1 TeopeMbl HbioToHa—
Jleitourumna.

Perenue sagay Ha ¢Bs3b IepBOOOPA3HOM U €€ TPOU3BOIHOM, BHUMCIICHIE
IepBOOOPA3HOM [IJIs JAHHOM (DYHKIIHH.

Perenne sagay Ha mpuMeHeHNe UHTETPAJIA I BEIYUCICHUA (PU3UTIECKUX
BeJIMYMH U TIOIIA e

YPABHEHUWA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
vpaBuenuit Hepasencrsa u

CIHIC

TEMBbI HEPAaBE€HCTB C IByMd

IIepeMEeHHbIMU

O3HakoMJIEHHE ¢ IIPOCTENIITNMHU CBEIEHUSIMH 0 KOPHSIX aJire0pandecKux
ypaBHEHU, ITIOHATUSMU UCCJIeJOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH.
Nayuenne Teopwy pABHOCHJIBHOCTH YPABHEHUM U ee [IPUMEHEHU.
IloBTOpeHMe 3ammicu pelleHWs] CTAHAAPTHBIX YPaBHEHWH, IIPHUEMOB
mpeobpa3oBaHus YPABHEHU JIJIsT CBEJIEHHS K CTAHAPTHOMY YPAaBHEHHIO.
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Conep:ranne 00yIeHUs

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJIBHOCTH CTYIeHTOB (HA YPOBHE
Y4YEOHBIX JIeHCTBHUI)

PemeHHe pPamyoOHaJbHBIX, UPPAIIMOHAJIbHEIX, IIOKa3aTEeJIbHBIX 1
TPUTOHOMETPUYECKUX YPaBHEHUMN U CUCTEM.

Hcmonb3oBaHme cBOMCTB U rpaduKoB PYHKITAHN IJIs1 PelleHus] yPaBHEeHUH.
IToBTOpEHME OCHOBHBIX IIPHEMOB PEIIEHUS CHCTEM.

Pertenne ypapHeHwuii ¢ mpruMeHeHNEM BCeX ITPUEMOB (Pa3JIosKeHusT Ha
MHOMKHUTEJIN, BBeJeHN I HOBbIX HEHM3BECTHHIX, IIOACTAHOBKH, Fpa(bH‘IeCROFO
MeToIa).

Perrenne cucrem ypaBHeHUI ¢ IPUMEHEHHUEM PASJIMYHEBIX CIIOCOOOB.
OszHaxoMIeHHE ¢ OOLIMMHK BOIIPOCAMU PEIIeHU HEPABEHCTB 1
MCIT0JIb30BAHME CBOMCTB U rpadyuKoB DYHKITUI IIPU PEITeHUH HePaBeHCTB.
Pe]JIeHI/Ie HEepaBEHCTB U CUCTEM HEPABEHCTB C IIPDUMEHEHEM Pa3JIMYHBIX
CII0CO0OB.

IIpuMeHeHre MaTEMaTHYECKUX METOJIOB JIJIsI PEIIeHUs COJIepPKaTeIbHBIX
3a/1a4 U3 Pas3JIMIHBIX 00J1acTel HAayK| U NpakTuku. VluTeprnpernpoBanme
pEe3yJIbTATOB C yYeTOM PeaJIbHBIX OTPAHUYCHUN

SJIEMEHTHI KOMBEMHATOPUKHN, TEOPUN BEPOATHOCTEN N CTATUCTUKN

OCHOBHBIE IOHATHUS
KOMOMHATOPUKHU

Mayuenne mmpaBuia KOMOMHATOPUKH U IIPUMEHEHNE IIPU PellleHUuN
KOMOMHATOPHBIX 3a/1a4.

Pemrenne xoMOMHATOPHBIX 3829 METOIOM IIepedopa U I10 IPaBUITy
VMHOMEHUS.

O3HaKOMJIEHHE C TTIOHATUAMY KOMOMHATOPUKN: PA3MEIeHUIMHE,
COYETAHUSAMH, IIePECTAHOBKAMU U POPMYJIAMU JJIS UX BEIUUCIICHUS.
O0bsiCHeHMe U IIpUMeHeHre OPMYJI JIJIS1 BEUHUCICHUS PA3MEIeHUH,
IePECTAHOBOK M COUETAHUI IPU PEIIeHnH 3a0adY.

Osuaxomienue ¢ GuaomoM Hbiorona u Tpeyronsaukom Ilackassa. Perenue
IPAaKTUYECKUX 32124 C MCI0JIH30BAHNEM IOHSATHI U IPABUJI KOMOMHATOPUKHU

DJIeMeHTBI TEOPUHU
BepOATHOCTEHN

M3yueHne KIacCHYECKOTO OIPeIeIEHUSI BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TEOpEeMBI 0 CYMMe BepPOSATHOCTEH.

Paccmorpenne mpuMepoB BEIYMCIIEHUS BeposiTHOCTeMH. PetteHre 3amay Ha
BBIYMCJIEHVIE BEPOSITHOCTEH COOBITHHM

IIpencrasienue maHHBIX
(TabJIHIIBl, JUATPaMMEBI,

rpadorKm)

O3zHakoMJIeHHE C IIpeacraBJIeHUEeM YHCJIOBBIX JaHHBIX U UX
XapaKTepUCTUKaAMMU.

Pemrenne IIPpaKTUYEeCKUX 3aJa4 Ha 06pa60TRy YMCJIOBBIX TaHHBIX,
BbIYMCJIEHUEC UX XapPaKTePUCTUK

IF'EOMETPUA

[Tpsimeie u TTOCKOCTH B
IIPOCTPAHCTBE

DopMyJIMPOBKA U IIPHUBEIEHNE TOKA3aTeJIbCTB IPU3HAKOB B3AUMHOIO
PACIIOJIOMKEeHHU ST IPSIMBIX U IJTOCKOCTeH. PacnosHaBanme HA YepTeKax u
MOJTeIAX PA3JIMYHBIX CJIy4aeB B3ANMHOTO PACIIOJIOKEHUS IPSIMBIX 1
IJIOCKOCTe, apryMeHTHPOBaHe CBOUX cy:xaeHuil. GopmymmpoBaHue
ompeneeHN, TPU3HAKOB U CBOMCTB IIapaJIjIeIbHBIX U IIePIIeHIUKYIIAPHBIX
TIJTOCKOCTEH, JBYTPAHHBIX U JIMTHEHHBIX yTJIOB.

BrimostHeHre IOCTPOEHUST YIJIOB MEKTY MPSAMBIMHE, IIPSAMOM U IIJIOCKOCTHIO,
MeKTY IIJIOCKOCTSMH II0 OIIMCAHUIO U PACIIO3HABAHME X HA MOIEIAX.
[IpuMeHeHMe TPU3HAKOB U CBOMCTE PACITIOJIOKEHUS IPSAMBIX U ILJIOCKOCTEH
IpU pereHuy 3a0a4.

M3obpaskeHne Ha PUCYHKAX U KOHCTPYHUPOBAHUE Ha MOIEJISIX
IepIEeHINKYJISIPOB ¥ HAKJIOHHBIX K ILJIOCKOCTH, IIPSIMBIX, ITapaJlIeIbHBIX
TJTOCKOCTEH, YIJIOB MEKIY IIPAMOM U IIJIOCKOCTHI0 M 000CHOBAHE TTOCTPOEHHUS.
Perrerne 3amau Ha BeMUMCIeHNe TeoMeTpUYeCKnX BesmunH. OImch - BaHUe
DPACCTOSHUS OT TOYKH J0 ILJIOCKOCTH, OT IPSAMOI A0 ILJIOCKOCTH, MEKIY
TIJTOCKOCTSIMU, MEXKIY CKPEeIMBAIOIIMMUCST TPSIMBIMU, MEKIY

TPOM3BOJIBHEIMU (DUTYPAME B IIPOCTPAHCTBE.
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Conmep:ranue 00yIeHns

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIESATEILHOCTH CTYIeHTOB (Ha YPOBHE
Y4YEOHBIX JIHCTBIUI)

DopMyJIMpoBaHUe U JIOKA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSTHUSX (TeopeM
CyIIIeCTBOBAHMS, CBOMCTBA).

MN300paskenue HA yepTexkax U MOJEJIAX PACCTOAHUSA U 000CHOBAHIE CBOMX
cysemennii. Ompe/iesieHrie ¥ BEIYUCIICHIE PACCTOSIHUM B IIPOCTPAHCTBE.
ITpumenenne dopMyJI 1 TEOpEeM ITAHUMETPHUH JJIS PEIITeHUs 3a0aY.
O3HaI€OM.TIeHI/Ie C IIOHATHEM IIapaJlJIeJIbHOT'O IIPOEKTHUPOBAHUA U €TI0
ceoticreavm. DopMYIUPOBAHLE MeopeMbl 0 NIIOW,A0U

0P MOCOHAILHOU NPOCKUUL MHO20Y20JIbHUKA.

IIpumenenne Teopuu qJis1 000CHOBAHMS IOCTPOCHUHN Y BBIUMCJICHIIA.
ApryMeHTHpPOBAHUE CBOMX CYJKICHUN 0 B3BANMHOM PACIIOJIOMEHUN
IPOCTPAHCTBEHHBIX (PUTYP

MuororpaHHUKHT

Ormricanue U XapaKTepPUCTUKA PA3JIUMYHBIX BUI0B MHOIOI'DAHHUKOB,
IepedncIeHre UX JIeMEeHTOB 1 CBOMCTB.

MN3obpaskeHre MHOTOIPAHHUKOB M BBITIOJTHEHME TTIOCTPOSHUS Ha
M300pasKEHUSIX ¥ MOJEJISIX MHOTOI'PAHHUKOB.

BH‘{I/ICJIeHI/Ie JIMHEHHBIX 3JIEMEHTOB 1 YTJUIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYpaIuIX, apryMEHTUPOBAHNE CBOMX CYIKIeHUN. XapaKTepPUCTUKA 1
M300paskeHne CeYeHUs,PA36EPMKU MHO202PAHHUKOE, BEIYNCIIEHNE
TLJI0IITaJIeM ITOBEPXHOCTEM!.

IlocTpoenne mpocTreiimx ceueHni Kyda, Ipu3Mbl, mupamMunsl. [Ipuvenenue
axTOB 1 cBeIEHUIT U3 TIIAHUMETPUH.

O3HaKOMJIEHTE C BUIAMU CUMMETPHH B IIPOCTPAHCTBE, DOPMYJIMPOBAHIIE
OIIpeIeIeHUH U CBOMCTB. XapaKTepPUCTUKA CUMMETPUH TeJI BPaIlleHUs 1
MHOTOIPAaHHUKOB.

IIpuMeHeHMEe CBOMCTB CHMMETPUH IIPU pellleHnu 3aaa4. Mcnosip3oBanne
IPUOOPETEeHHBIX 3HAHUI JJIST MCCJIEOBAHUS U MOJEIUPOBAHUS HECTIOKHBIX
3a7ad.

M300paskeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHEHIE PUCYHKOB TI0
YCIIOBUSAM 3aJ1a9

Tena u IIOBEPXHOCTH
BpalleHnuA

OszHakoMJIeHVE C BUIAMU TeJI BpallleHusd, (DOPMYJIMPOBAHNE UX OIIpeIesIeHn
11 CBOMCTB.

DopMyJIMpPOBaHUE TEOPEM O CEUEHHH ITapa ILJIOCKOCTBIO U IUIOCKOCTH,
KacaTeJILHOU K cepe.

XapakTeprucTrka U n300paskeHre TeJI BpallleHusI, UX PA3BEPTKH, CEUEHU.
Pemrenne 3amau Ha IocTpoeHMe CeUeHMI, BBHIUMCJIEHNE IJIMH, PACCTOSHUM,
yrioB, mwrormiangeii. Ilposenenre qokasaTe/IbHBIX PACCYKICHUN IPU PEIeHUN
3azad.

[IpumeHeHMe CBOMCTB CHMMETPHH IIPU PEIIeHU 3a0a4 Ha TeJIa BPallleHus,
KOMOMHAIIWIO TeJL.

M300paskeHre 0CHOBHBIX KPYIJIBIX T€JI M BBIIOJHEHIE PUCYHKA II0 YCJIOBUIO
3aaun

Wsmepenns B reomerpuu

O3HaKOMJIEHUE C TIOHATUSIMU ILIOMAIN U 00beMa, AaKCHOMAMU U CBOMCTBAMH.
Perenue sagay Ha BEIMUCIIEHNE TIONIAMEH IJIOCKUX (PUTYP € IPUMEHEeHNEeM
COOTBETCTBYIOIIMX POPMYJI U PAaKTOB U3 ITAaHUMEeTPUHU. VdyueHne TeopeM o
BBIYMCJIEHUH 00bEMOB ITPOCTPAHCTBEHHBIX TeJI, PEIleHre 3a71aY Ha
nprMeHeHre PopMyJI BEMUCIeHUA 00beMoB. Mayuenne dopmyir mis
BBIYMCJIEHUS TIONIAIEN IOBEPXHOCTEH MHOTOTPAHHUKOB U TeJI BPAIIECHHUS.
O3HakoMJIEHHE ¢ METOIOM BBIUMCJIEHUS TLIOIIAINA TIOBEPXHOCTH cdepHhI.
Perenue sagay Ha BEIMUCIEHNE TLIOMIAIEN IOBEPXHOCTH POCTPAHCTBEHHbIX
TeJst

KoopauraaTts! 1 BeKTOpPHI

O3HaKOMJIEHHE C IIOHATHEM BEKTOpa. I/IsyquI/Ie ,E[eKapTOBOfI CHUCTEMBbI
KOOPOMHAT B IIPOCTPAHCTBE, IIOCTPOEHHE 110 3aJaHHBIM KOOPpAXMHATAM TOYEK 1

HJ'IOCROCTefI, HaXO0KJEeHNEe KOOPONHAT TOYEK.
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XapaKkTepruCTHKA OCHOBHBIX BHIIOB JIEATEJILHOCTH CTYIeHTOB (HA YPOBHE
Y4YEOHBIX JIeHCTBHUI)

Haxosxmenre ypaBHeHUE OKPYIKHOCTH, cephl, IJIOCKOCTH. Berauciiernue
PAaCCTOAHUN MeMKTy TOUKaMU.

M3ydenue CBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUJI PA3JIOKEHU BEKTOPOB B
TPEeXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKIEHUA KOOPOUHAT BEKTOpa B
IPOCTPAHCTBe, IIPABUJI JeHCTBUM ¢ BeKTOpaMU, 3aJaHHBIMU KOOPIUHATaAMU.
IIpuMmeHeHne Teopun IPU pelleHnH 3a0a4 Ha JeHCTBUS ¢ BEKTOPAMU.
MayueHne cKaIsIPHOTO IIPOU3BEIEHISA BEKTOPOB, BEKTOPHOTO YPABHEHHST
psiMoit 1 TTocKocTH. [[puMerenne Teopun Ipu pereHny 3a1ad Ha JeHdCTBI
C BEKTOpaMu, KOOpHPIHaTHLIfI MeToq, IIPUMEHEH e BEKTOPOB OJIAd BBIYMCIICHN |
BeJIMYUH YIJIOB U paccrosgunii. O3HAKOMJIEHHE C JOKA3aTeJIbCTBAME TEOPEM
CTEePEOMETPHUH O B3AXMHOM PACIIOJIOMKEHUHN IPAMBIX U IIJIOCKOCTEH C

I CIIOJIb30OBAHHEM BEKTOPOB

23



YYEBHO-METOAUYECKOE
U MATEPUAABHO-TEXHUYECKOE OBECIEYEHUE
NPOrPAMMbI YYEEHON AUCLIUMAUHDI
«MATEMATUKA: AATEBPA U HAUANA
MATEMATUYECKOIO AHAAU3A; TEOMETpus»

OcBoenne mporpamMmbl yueOHOM muciuiuimuabl «MartemaTuka: anrebpa u  Havasa
MATEMATUYECKOTO AaHaJIN3a; TeOMeTPHUs» IIPeamoJiaraer HajJudre B HPodecCHOHATbLHON
00pa3oBaTeIbHON OpPraHu3allni, pPeaM3yIoliel 00pa30BaATEIFHYI IIPOTPAMMY CPEIHEero
obmrero ob6pasoammss B mpenesiax ocsBoeHumsas OIIOII CIIO ma 6ase ocHOBHOrO O00IIIEro
obpasoBaHusi, ydeOHOro kKaOwHeTa, B KOTOPOM WMeEETCI BO3MOKHOCTH 00eCIIeduTh
obyuamomumess CBOOOMHEBIN JOCTYH B VIHTepHeT BO BpeMs ydYeOHOrO 3aHATHUS U IIePHOJ
BHEY4YeOHOM 1eATeITbHOCTH.

[Tomerenme KabumHeTa JIOJIZKEHO VIOBJIETBOPSATH TpebOBaAHUAM
CanunrapHo-snumemuosorudecknx npasui u HopmatuBoB (CaulluH 2.4.2 No 178-02) u ObITH
OCHAIIEHO TUIIOBEIM 00OpPYIOBAHHEM, YKA3AHHBIM B HACTOAIINX TPeOOBAHUAX, B TOM UHCJIE
CTIEITNATU3UPOBAHHOM yueOHONl Mebesblo M CpencTBaMu OOyUeHUs, JTOCTATOYHBIMH JIJIST
BBITIOJTHEHUS TPeOOBAHUH K YPOBHIO TIOJATOTOBKY 00YUAIOIITHUXCA L.

B wkabunere momKHO OBITH MYJIBTUMEIUIHOE 000PYIOBAHWE, ITOCPEICTBOM KOTOPOTO
YYIACTHUKHU 00pa30BaTEIFHOTO IIPOITeCca MOTYT ITPOCMATPUBATH BU3YATBHYI0 MHMOPMAITHIO TI0
MaTeMaTHUKe, CO37TaBaTh MIPEe3eHTAIINHN, BUIeOMATEePHUAIIbI, MHBIE TOKYMEHTEL.

B cocraB yuebmHO-MeTOIMUECKOTO M MATEPUATHHO-TEXHIIECKOTO 00eCIIeUYeHUsT TPOTPaMMBI
yuebHo#l mucrminiuHbl «MaremaTuka: ajredpa W Hadyajda MaTeMaTHYECKOrO0 aHaJIu3a;
TeOMETPUD» BXOIAT:

*  MHOTO(YHKIIMOHAJIBLHBIA KOMILJIEKC IIPEII0IaBaTe s

*  HATJISIHBIE IT0co0UsA (KOMILIEKTHI yUeOHbBIX TAOINII, INIAKATOB, IIOPTPETOB BHIIAIOIINXCS
YUEHBIX-MATEeMATHKOB U Ip.);

*  MHQOPMAIMOHHO-KOMMYHUKATHBHEIE CPEICTBA;

*  OKPAHHO-3BYKOBBIE II0COOMI;

*  KOMILIEKT TeXHMYECKOM JOKYMEHTAIINN, B TOM YHCJIe IIACIIOpTa Ha CPecTBa 00yJeHus,
MHCTPYKIMH 10 UX MCIIOJIb30BAHNIO ¥ TEXHUKE 0€30IIaCHOCTH;

*  OHOJIMOTEUHBIN (POH/T.

B Oubimoreunsiii GoHA BXomaT yueOHHMEHM, yueOHO-Merogudeckne kominiekTol (YME),
obecrieuynBamINye OCBOeHMEe ydeOHOU mucuminimebl «Maremarnka: anrebpa um Hadaila
MAaTEeMATUYECKOT0 AaHAaJIN3a;, TeOMeTPHUs», PEeKOMEHOBAHHLIE MW JOIYyIIeHHBIE I
WICIIOJIb30BAHUS B IIPOQECCHOHAILHEIX 00pa30BaTE/IbHBIX OPraHH3alldaX, PeaIu3yIOIIuX
00pas3oBaTesIbHYIO IIPOrpaMMy CpedHero obiiero oopasoBauusa B mpemesax ocBoenus OITOII
CIIO Ha 6ase 0CHOBHOIO 00IIIEr0 00PA30BAHUS.

Bubamoreunsrii  oHD MOMKET OBITH [JOIOJHEH OHIMKJIOIMEINUSIMH, CIPABOYHHKAMU,
HayYHOU, HAYYHO-IIOIIYJISPHOM U IPYyTOoH JINTEepaTypol 110 MaTeMaTUKe.

B mporiecce ocBoenmss mporpamMmmbl yueOHON AucumiIHHBL «MaremaTtukra: ajrebpa u
Hadajaa MaTeMaTHYeCKOr0 aHaJIN3a; TeOMETPHI» CTYICHTEL JOJIKHEI IIOJIyYUTh BO3MOMKHOCTE
IOCTYIA K 3JIEKTPOHHBIM y4YeOHBEIM MAaTepHAIaM II0 MaTeMaTHKe, UMEIOIINMCI B CBOOOIHOM
nmocryiie B cetu IHTepHET (3JIEKTPOHHBIM KHAT'AM, IPAKTUKyMaM, TectaM, MaTepuaiam EI'D u

Ip.).

1 [Iucemo Munucrepcrea o6pasoBanusa u Hayku P® ot 24.11.2011 Ne M/1-1552/03 «O6 ocuamenuun
001meo0pa3oBaTeIbHBIX YUPEKIEHUN Yy4€0HbIM U y1e0HO0-1a00paTOPHBIM 060PYI0OBAHUEM».
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2014.

Konseun 1O. M., Tkauesa M. B, ®edeposa H. E. u Op. Maremarmka: anrebpa m Hagamia
MaTeMaTHYecKoro aHaimsa. Anrebpa M Hadajga MaTeMAaTHUecKOTro aHamm3a (6asoBLIi M yIuIyOJIeHHBIH
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yTBEp:KIeHUU (heqepaaIbHOr0 ToCyAapCTBEHHOTO0 00pa30BaTeILHOIO CTAHAAPTA CpedHero (II0JIHOTro) 00IIero
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IIucemo JlemapramenTa rocymapCTBEHHOM MOJIMTUKH B cepe IOAroToBKM paboumx kxampos m JIIO
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CIIEITUAJIBHOCTH CPEIHET0 MPpod)eCCHOHAIBHOTO 00Pa30BaAHUS».

Bawmarkoe M. . MaremaTtuka: KH. 11 mperogaBaTesis: MeTo. mocobue. — M., 2013

Bawmaros M., Llviearos L. . Metonmraeckoe mocobue mia mogrotopkn k EI'D. — M., 2011.
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