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OpnobpeHa UKI0BON KOMHUCCHEN CocraBieHa B COOTBETCTBHHM C TPEOOBaHHMSIMHU:

(U3NKO-MaTEMaTHIECKUX (benepaIbHOrO TOCyIapCTBEHHOTO 00pa3oBaTelb-
TUCTIATLTAH HOTO CTaHJapTa cpeaHero (MOJHOTO) 00IIero 0o-
ITpotokon Ne 1 ot 31.08.2022r. pazoBanus (Ilpukaz MwunoOpHayku Poccunm Ne

413 ot 17.05.2012 1. (c U3MEHEHUSIMHU)); TUCEMOM
JlemaptameHTa roCcyAapCTBEHHOW IMOJUTUKU U B
cdepe moaroToBku padounx kaapos u AIIO Mu-
HOOpHayku P®D ot 17.03.2015 1. Ne06-259 «Pe-
KOMEHJAIWMSIMU 10 OpPTaHM3AIMH  IOJYYCHUS
cpenHero ooiiero oopa3oBaHus B Mpezesiax 0CBO-
eHUsT 00pa3oBaTENbHBIX MPOTPAMM  CPETHETO
npodeccuoHabHOr0 oOpa3oBaHMsi Ha 0asze oc-
HOBHOT'O 00IIEro oOpa3oBaHUsl C y4eToM Tpedo-
BaHUH (henepanbHBIX TOCYIapCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB, W MOJy4yaeMoil mpodec-
CUM WM CHEIHaIbHOCTU CpeAHero mpodeccuo-
HAJIBHOTO 00pa30BaHUs»; IPUMEPHOU MPOTPaMMBI

Maremaruka
IIpeacenareb HMKJI0BON KOMHCCHU 3am. 1upekTopa no y4eOHoi padore
A.A. BerenueBa A.10. Ky3bmMun
Aemop:
AxcenoBa I'.A. — npenoaasatenb PI'6OY BO «AI'TY» OCIT «k BKMPIIK»
Peuenzenmor:

berenueBa A.A.  — npenoaasatesib PI'bOY BO «AI'TY» OCIT «k BKMPIIK»
Cypunosa H.C. - MpernoiaBaTesib MaTEMAaTUKH BhICIICH kaTteropuu Kacnuiickuit
Wucturyr Mopckoro u Peunoro tpancnopta, punnan ®I'bOY

BO BI'YBT



1. IllosicHuTEABLHAS 3AIIMCKA

PabGouass mporpamma 001Ie00pa3oBaTEIbHON  y4eOHON  OUCHUILIMHBI  «MartemaTukay
npelHa3HayeHa JUisi HW3Y4YeHHs] MaTeMaTHKd B  MNPOPECCHOHAIbHBIX  00pa30BaTEIbHbBIX
opranuzarusax CITO, pealm3yromumx 00pa30BaTeIbHYIO IMPOrPaMMy CPEIHEro (IOJHOI0) oOIIero
00pa3zoBaHus B Mpeeax IporpaMMbl MMOATOTOBKH crieruaincToB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIIEro 00pa30BaHus IIPH MOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouass mporpamma paszpaborana Ha ocHoBe TpeOoBanuit DI'OC cpemnero o061Iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUIO M Pe3yabTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBI «MaTemMaThkay, B COOTBETCTBUM ¢ PexoMeHIanusMu 1Mo OpraHu3aluy MOJydeHHUs
cpemHero odmero odpazoBaHUs B TIpEeiax OCBOCHHS OOPa30BATEIbHBIX MPOTPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHmii (henepaabHBIX TOCYJApPCTBEHHBIX O00pa30BaTECNbHBIX CTAaHJAAPTOB H  IOJyY4aeMOU
CHEIHMAIbHOCTH  cpenHero mpodeccuoHanbHOro  oOpazoBaHus (muchbMmo  JlemaprameHTa
rOCyJapCTBEHHON MOMUTHKH B cepe moarotoBku padoumx kanpoB u IO MwuHOOpHaykH
Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanwne nmporpaMMmsl «MaTemMaTHKa HapaBIICHO HA JOCTHKCHHE CIICIYIONINX Ieaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH MPEJACTABICHHA O COLMANBHBIX, KYJIBTYpHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

e o0ecrieueHue CHOPMHUPOBAHHOCTU JIOTMYECKOIO, aJrOPUTMHUYECKOT0 M MaTeMaTH4YecKOro
MBIILLICHUS;

e oOecrieueHne cHOpMUPOBAHHOCTH YMEHUH NPUMEHATH TOJYYCHHBIC 3HAHHS IPH PEIICHUH
Ppa3JIMYHBIX 3a/1a4;

e o0ecreueHne CGHOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe Kak dYacTu oole-
YEJIOBEYECKOU KYJIBTYPBI, YHUBEPCAIBbHOM SI3BIKE HAYKHU, ITI03BOJIAIOIIEM OIUCHIBATL U U3Y4aTh
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmy BKIIIOUEHO COJIep)KaHUE, HampaBlieHHOE Ha (OPMHpPOBAHUE Y
00ydJaronuxcsi KOMIETEeHIIUH, HeoOXoauMbIX s kadecTBeHHOTo ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOr0O 0OIIEro o00pa3oBaHUsA C TOJYYCHHEM CpeAaHero oOmiero oOpa3oBaHUS;
MpOrpamMMbl MMOJATOTOBKH CIEIIMAINCTOB CPEAHETO 3BEHA.

1.1. OO0mas xapakTepuCTHKA Y4eOHOI qTucuuiinubl « MaremMaTuka:
aJredpa M HayaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

Maremartuka sBisieTcst pyHIaMEHTaIBLHOM 00111€00pa30BaTEIbHON AUCIIUTUIMHONW CO CIIOKHUB-
IIMMCSl YCTOWYMBBIM CO/IEp)KaHUEM U OOIIMMH TpeOOBaHUSAMU K MOJATOTOBKE O0YYAIOIIHUXCS.

[Tpu ocBoennn crnenmanbHOocTed CIIO: 15.02.12 MoHTaX, TEXHUYECKOE OOCTY)KHBAHHUE U Pe-
MOHT NPOMBIIUIEHHOT0 000pyAoBaHus (1o oTpacisiM) (6a3zoBas noAarotoska); 15.02.14 Ochare-
HUE CPEJCTBAMHU aBTOMATHU3AaI[MM TEXHOJOTHYECKUX IPOILIECCOB U IMPOU3BOJCTB (IO OTPACIAM)
(6azoBas moaroroska); 26.02.02 Cynoctpoenue (6a3oBas moaroroBka); 26.02.03 CynoBoxacHue
(yrmyOonennass moAroToBka); 26.02.05 DOkcmuyaTanus CyJOBBIX SHEPreTHUYECKUX YCTAaHOBOK
(yrmybnennast moaroroBka); 26.02.06 DkcryaTtaiius CyI0BOTO AJIEKTPOOOOPYIOBAHUS U CPEICTB
aBTOMAaTHUKH (0a30Basi MOJArOTOBKA) TEXHUYECKOTO NMPO(PECCHOHAIBHOIO 00pa30BaHUs MaTeMaTu-
Ka u3ydaercs 6osee yriayOsieHHO, Kak mpoduiibHas yuyeOHas JUCUUIUIMHA, YYUTHIBAIOIIAs CIICIH -
¢buKy OCBaMBaeMbIX CIEUATBHOCTEH.

OTO BBIpaXAeTCs B COAEPKAHUU OOYUYCHMS, KOJMUYECTBE YACOB, BBIICISEMBIX Ha H3Yy4YECHUE
OTJICNbHBIX TE€M IMPOrPaMMbl, IYOMHE MX OCBOEHHUS OOYYaIOIIMMHUCS, BHUJAX BHEAYAUTOPHOMN
CaMOCTOSTEIIbHON PabOThI 00yUarOIIHXCS.

OO0mme eIy M3y4eHHs] MATEMaTUKU TPAIUIIMOHHO PEATU3yIOTCS B UEThIPEX HAINPaBJICHUSX:



e OO1ee peAcTaBICHUE 00 UACTX U METOJIaX MAaTeMaTHKH,
e MHTCIUICKTYAJIbHOC Pa3BUTHC,
e OBJAJICHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSMU U YMCHHSIMU;
e BOCIHTATEILHOE BO3JICHCTBHE.
N3yueHnrne MaTeMaTHKN YYUTBHIBACT CHEIU(DHUKY OCBAaMBAEMBIX O0OYYAOIIMMUCS CIICIIHAIIBHOCTH
CIIO u obecreynBaercs:

e BbHIOOPOM pa3INYHBIX TOAXOA0B K BBEIEHNUIO OCHOBHBIX IOHSTHIA;

e (QopMHpOBaHMEM CHCTEMbl Yy4YeOHBIX 3aJaHuii, obOecrneunBaronmx 3pdexTuBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX [IEJIEBBIX YCTAHOBOK;

e O0orameHueM crekTpa cTuied yuyeOHOW IesTeNbHOCTH 3a CUET COIVIACOBAHUS C BEAYLIUMHU
NeSITeIbHOCTHBIMU XapaKTepUCTUKAMU BEIOPAHHON CIELUalbHOCTH.
[TpodwmibHas cocTaBisioOmasi OTpakaeTcs B TPEOOBAHUAX K IOATOTOBKE OOyYaromIUXcs B

4aCTH:

e 00uIel cucTeMbl 3HAHUN: COJIEpKaTENbHbIE IPUMEPBI UCIIOJIb30BaHUS MATEMATUYECKUX UIEH U
METOJIOB B NPOPECCUOHATBHON AESITEIbHOCTH;

e YMEHMIi: pa3inuue B ypoBHE TPEeOOBaHUN K CII0)KHOCTU IPUMEHSIEMBIX aJlTOPUTMOB;

® [PAKTHYECKOIO MCHOJIb30BaHUS TNPUOOPETEHHBIX 3HAHUH M YMEHMH: WHIUBUAYAIbHOTO
y4€eOHOTr0 OMbITa B MOCTPOCHUH MaTeMaTHUYECKUX MOJIENIEH, BBIMOIHEHUN HCCIEI0BATEIbCKUX
IIPOEKTOB.

Conepxanue y4yeOHOM AMCLUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMM COJEp-

YKaTeJIbHBIMU JIMHUSAMU O0yUYEHHUSI MaTeMaTUKE:

e anreOpauyeckas JMHUA, BKIIOYAOLIasi CHCTEMAaTU3aUI0 CBEICHUH O YMCiIax; U3y4yeHHe HOBBIX
U 0000lIeHNe paHee U3YyYCHHBIX olepaluil (BO3BEJAEHUE B CTENEHb, H3BJICUEHHE KOPHS,
norapumMupoBaHue, CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC U OOpaTHbIE K HUM); U3y4YECHHE
HOBBIX BHJIOB UHCIIOBBIX BBIPAXKEHUN U (HOPMYJI; COBEPIICHCTBOBAHNE PAKTUYECKUX HABBIKOB
U BBIYUCIHUTEIBHOW KYyJbTYpbl, pacIIUPEHHE U COBEPUICHCTBOBAHME alreOpanyeckoro
anmapara, c(GOPMHUPOBAHHOIO B OCHOBHOM IIKOJIE, M €ro MpHUMEHEHHE K pPEelICHHIO
MaTeMaTUYECKUX U MPHUKIAIHbIX 33]1a4;

® TeopeTHKO-(YHKIMOHATbHAS TMHUS, BKIIOYAOLIas CHCTEMaTH3aIUI0 U paclIMpeHe CBEACHUN
0 (hyHKIMSX, COBEPIICHCTBOBAHNE TpapUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HUJIESIMU U
METOAAMU MaTeMaTUYECKOI0 aHajlu3a B 00beMe, MMO3BOJIIOLIEM HCCIEI0BATh IEMEHTAPHBIE
GyHKIMU W pemarhk MpOoCTeHINe reoMeTpudeckue, (U3NYeCKHe W Jpyrue NpHUKIIaIHbIe
3aJa4u;

e JIMHHSA YpPaBHEHMIl M HEPABEHCTB, OCHOBAaHHAas Ha IIOCTPOCHUM M HCCIENOBAaHWM MareMa-
THYECKUX MoJienell, mepecekaromasics ¢ anreOpanyeckoil M TeOpeTHKO-()YHKIIMOHAIBHON
JUHUSMH M BKJIIOYAIOIas pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH aireOpanyecKux
npeoOpa3oBaHUil ISl pelleHHs] ypaBHEHHH, HEpaBEHCTB U CHUCTeM; (OPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTh M HCCIEN0BaTh NPOCTEHIINEe MaTeMaTUYecKue MOJENH IpU PElIeHUH
NPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIIEHUAIBHBIX JUCIUIUINH;

® TeoMeTpuYecKas JIMHUS, BKIIOYAIONIAsl HAIJISIIHbIE MPEJCTaBICHUS O MPOCTPAaHCTBEHHBIX
durypax M wu3ydyeHHE HX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, PAa3BUTHE CIOCOOOB T'€OMETPUYECKUX HU3MEPEeHUH, KOOPIMHATHOTO U
BEKTOPHOT'O METOJIOB JIJISl pELICHHS] MATEMaTHUYECKUX U PUKIIAHBIX 3a/1a4;

® CTOXacTHYECKas JIMHUS, OCHOBaHHAsI HA Pa3BUTHHM KOMOMHATOPHBIX YMEHUH, MPEJICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX OKPYKAIOILIEr0 MUpA.

Paznenbl (TeMbl), BKIFOYCHHBIC B COJICpKaHUE YICOHOM MUCIUILIMHBI, SIBISIOTCS OOIMMU JIJIs
BCEX CIIENUAIBHOCTEH TeXHHYecKoro mpoduis mpodeccroHanbHoro obpasosanus (15.02.12,
15.02.14, 26.02.02, 26.02.03, 26.02.05, 26.02.06, 35.02.10, 43.02.15).

B paGoueii mnporpamme y4eOHBIM MaTepuan TMpeEACTaBieH B (QopMmMe dYepeayromierocs
pa3BepThIBAHUS ~ OCHOBHBIX  COJEp)KaTEIbHBIX  JIMHUH  (areOpanyeckod,  TEOPETHKO-



(GYHKIIMOHATLHOM, YpaBHEHUN W HEPABEHCTB, TEOMETPHUYCCKOM, CTOXAaCTHYECKOM), UTO IMO3BOJISET
ruOKO UCIIONIBb30BaTh UX PACHOJI0KEHHUE U B3aUMOCBS3b, COCTABIIATh KaJICHIAPHO - TEMaTHYECKUH
IUIaH, YYUTHIBas crneuuduky ocBauBaembix crenuanbHocTedt CIIO, rnyOuHy u3ydeHus
MaTepuaia.

Copepxanue paboueit mporpammbl paccuutaHo Ha 210 uacoB. Pacmpenenenue dacoB 1o
pa3jenaM W TeMaM [OpPOTpaMMbl  MPOU3BEACHO C  YYETOM TEXHHYECKOTO  Mpoduis
npodeccuonansHoro obpaszopanud. [Ipodunuzanus neneil MareMaTH4eCKOro oOpa3oBaHUs IS
CHENHATBHOCTEH TEXHUYECKOTo MPO(UIIs MPeanoaaraeT yCHJIeHHEe U PACIIMPEHUE MPUKIIAJTHOTO
XapakTepa U3Y4YeHHUs MaTeMaTHUKH, IPEUMYIECTBEHHON OpUEHTAIIMK HAa alTOPUTMHUYECKUN CTUIIh
IIO3HABATEJILHON JEATEIbHOCTH.

N3ydyenne o6meoOpa3zoBaTesibHONM y4uyeOHONW JUCHUIUIMHBL «MaTemaTtukay 3aBepuiaeTcs
MOJIBEJICHUEM UTOTOB B (hOpMe IK3aMEHA B paMKax MPOMEKYTOUHOUN aTTeCTaIllui 00y4JaronInuxcs B
nporecce ocsoenus [ITICC3 CIIO ¢ momydeHnem cpeaHero ooimero oopa3oBaHus.

C nenpio akTUBM3ALMK ACSITEIBHOCTH OOy4YarOUIMXCs Ha YPOKE MCIIONb3YIOTCS CIEIYIOIINe
TUAAKTHYECKUE WUTPbl: MAaTEMaTHUECKOE JOMHUHO, KapTOUYKH OOpaTHON CBS3HM, MAaTeMaTUYECKUI
00, MO3roBast aTaka; 3BpUCTUYECKHE U TIOUCKOBBIE Oece/Ibl, ydeOHbIe KPOCCBOP/IbI, MaTEeMaTHIE-
CKMe TUKTaHThl;, ypoku Tuna KBH.

[Tpr w3yueHUM AWCHMILINHBI «Maremarukay oOpaliaeTcs BHHUMaHHUE OOYYArOIIUXCS Ha ee
MPUKIATHON XapakTep, Ha TO, TJ€ U KOTJa U3y4yaeMble TEOPETUUECKHE MOJOKEHHS U MpaKTU4e-
CKHE HaBBIKA MOTYT OBITh UCIIOJIb30BaHbI B OyIyIIEH MPAKTUYECKON JIesTeNbHOCTH. B mporpamme
MOMYEPKUBAIOTCS MEXAUCHUIIIMHAPHBIE CBS3M MAaTEMaTHYECKOTO COJEpKaHusl ¢ y4eOHBIM CO-
nepxanueM: 1) 6a3oBbix obpazoBarenbHbix AucuuiuinH (OBXK); 2) ydeOHbIe AMCIUTUIMHEI 110 BBI-
6opy (Undopmaruka, Gusuka); 3) nonoaHuTenbHble yaeOHble Aucuurinibl (CoBpeMeHHOE ecTe-
cTBO3HaHue); 4) 00menpodecCHOHAIBHBIX MUCHUIUIMH (DJICKTPOHUKA M DJCKTPOTEXHHKA (ISt
cren. 26.02.06), KoHcTpykTOpCcKas HOArOTOBKA MIPOM3BOJICTBA B CYIOCTPOUTENILHONW OpraHu3aIiu
(mns crment. 26.02.02), CynoBsie sHepreTudeckue ycraHoBku (st cmer. 26.02.05), Hauramus,
HABUTAIIMOHHAS THAPOMETEOposiorust U jouus (s crei. 26.02.03), DnekTpoHHuKa U AIEKTPOTeX-
HUKa, MexaHu3alus U aBTOMATH3AIMs TEXHOJOTHYECKUX TMPOIECCOB PhI000OpabaThIBAIONINX
npousBojcTB, MmkeHepHas rpaduka, Texauueckas Mmexanuka (s crerr. 15.02.12, 15.02.14).

W3ydeHue marepuana npoBoAUTCa B GopMe, TOCTYITHONW MOHUMAaHUIO, a TakkKe cOoO0JIt01aeTcs
MIPEEeMCTBEHHOCTh B 00YYEHUHU, €TMHCTBO TEPMHUHOIOTHHA U 0003HAUE€HUH B COOTBETCTBUU C JEH-
CTBYIOIIIMMH TOCYIapCTBEHHBIMU CTaHapTamu. [Ipu mpoBeIeHUN 3aHSITHA:

UCTIONB3YIOTCS yueOHbIE TTOCOOUSI, TEXHUYECKUE U HATJISIIHBIE CPeCTBA O0YUEHNUS,
MIPOBOSITCS] HECIOXKHBIE JCTYKTUBHBIE U WHAYKTUBHBIE PACCYKICHUS;
00OCHOBBIBAIOTCS IIarK PELISHUS 3a7a4;

bopMyIUpYIOTCS ONPEEICHUS MaTeMaTHIEeCKUX TTOHATUH;

MOJIE3YIOTCS MAaTEMATHUECKON TEPMUHOJIOTHEH ¥ CUMBOJIHKOI;

MUCHEMEHHO O(OPMIISIFOTCS pEIICHHs 3a/1a4;

GopMyYITUPYIOTCS HA MATEMATHIECKOM SI3BIKE HECJIOKHBIC TPUKIIATHBIC 3aa49H;
MOJIB3YIOTCSI KAJIBKYJIITOPOM;

CaMOCTOSITENIbHO M3y4yaeTcsl y4eOHbIil MaTepHall.

B nporiecce ocBOGHUST MaTeMaTHKH HCHOJB3YETCsl cCaMOCTOsITeNIbHAs paboTa B o0beme 8 va-
COB, U3 HUX 4 Yaca WHINBUAYAIbHBIX POCKTOB.

B nensix a¢pdexTuBHON peanuszanuy JaHHOW mporpaMmsl, (OpMUpPOBaHUS 00IIUX U Tpodec-
CHOHAJIbHBIX KOMIIETCHIIMH O0y4aronuxcs MpernofaBaTelb MCIOIb3yeT COBPEMEHHBIE TUIAKTU-
YecKue MPUEMBbl U METOAbI (MpoOIeMHOE U3JI0KEHUE Y4eOHOro MaTepuana, UCIoJIb30BaHUE MPO-
OJIEMHBIX BOIPOCOB W 3a/JaHUI, MCCIENOBATEIbCKOEe POPMUPOBAHUE MATEMATHUECKUX MOHSATHH,
UTPOBBIE TEXHOJIOTHH, METO]] IPOEKTOB U JIp.).



1.2. MecTo y4eOHOMH IMCHUNJIMHBI B Y4e0OHOM IJIaHe

VYuebnas mucuuiuinHa «MaTeMaTuka» SBISETCS Y4eOHOW JMCHUIUIMHOW W BXOAHMT B
0011e00pa3oBaTeIbHyI0 MOATOTOBKY KaK MPOQMIbHAS JUCIUILTAHA.

[TocnemoBarenbHOCTh U3YyYCHHS TEM IPOTPAMMBI PACKPBIBACTCS B TeMaTHYecKoM Iuiane. [lo
Ka)KI[Oﬁ TEMC IMPUBOAATCA 0606H_[€HHBIG Tp660BaHI/ISI K JIMYHOCTHBIM, MCTAIIPECAMCTHBIM U IIPCI-
METHBIM pPe3yJIbTaTaM.

1.3. Pe3yabTaTbl 0CBOECHUSI Y4eOHOH TUCHMILIHHBI

OcBoeHue conepkaHusl y4eOHOW AUCHUIUIMHBI «MareMaThka» 00ecCleunBacT JOCTH)KCHHUE
00yJarouMucs CIeAYIOIINX pe3yibmamos:

JIUYHOCHIHBIX 8 00YUeHUU:

e c(hopMUPOBaHHOCTH TMPEACTABICHUN O MaTEeMaTUKE KaK YHHMBEPCAIHHOM S3BIKE HAYyKH,
CpEICTBE MOJICIUPOBAHUS SABJICHUN U MPOLIECCOB, UACSIX U METOJaX MATEMaTUKH;

e IMOHMMAHHE  3HAYUMOCTH  MATEMaTUKA  JUIi  HAy4YHO-TEXHUYECKOIO nporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIe4eOBEUYeCKON KYIbTYpPhI
yepe3 3HaKOMCTBO C UCTOPUEH pa3BUTHS MaTEeMaTHKH, IBOJIIOIIUECH MaTEMaTHYSCKUX UJICH;

e Pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPaXCHHS, aITOPHUTMHUYCCKOMN
KYJIBTYPbl, KPUTHYHOCTA MBIIUICHUS HA YpOBHE, HEOOXOAMMOM Juis  Oymyiien
po¢eCCHOHAIBHON JAEATEIBHOCTH, IS MPOAOJIKEHHUST 00pa30oBaHuUs M CaMOOOPa30BaHNs,

e OBJAQJCHUE MATEMAaTUYECKUMM 3HAHUSAMH M YMEHUSIMH, HEOOXOJMMBIMHU B IOBCEIHEBHOM
J)KU3HU, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHMIUIMH MW JIUCIUIUIMH
MpOoECCHOHAIBHOTO IIMKJIA, JJIA TOJY4eHHs: oOpa3oBaHMs B 00JIACTSX, HE TPEOYIOIMMX
yrayOJIeHHON MaTeMaTUYeCKOM MOATrOTOBKH;

e TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM UHCJIE CaMOOOpa30BaHUIO, HA MIPOTSHKCHUH
BCEH JKM3HU; CO3HATEIHbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHENIHON Mpo¢eCcCHOHATHHON U 00IIECTBEHHOM JIeATENbHOCTH;

e TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIHHON TBOPUYECKON U OTBETCTBEHHOM J1€ATEIHHOCTH;

e TOTOBHOCTbH K KOJUICKTHBHOW paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIIbHOM,
OOIECTBEHHO TOJIE3HOHM, Y4eOHO-MCCIENOBATENbCKOM, TMPOEKTHOH © JpYruxX BHJIAX
JIEATEIIbHOCTH;

e OTHOIICHHE K MPOGECCHOHATHHOU AEATEeIHbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B PEIICHHH
JUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, O0IIEHAIIMOHATLHBIX MPOOJIeM;

JUYHOCHHbIE NPU 60CHUMAHUU:

e JIP.4 IlposBinsAoomuil U IEMOHCTPUPYIOUIMM yBa)K€HUE K JIIOASIM TpYyJAa, OCO3HAIOIIMH IIEH-
HOCTh cOoOcTBeHHOTro Tpynaa. Ctpemsmiics K GOpMUPOBAHHUIO B CETEBOM cpejie JIMYHOCTHO U
pohecCHOHANBHOTO KOHCTPYKTUBHOTO «1IU(PPOBOTO CIEAa».

MemanpeomMemHuuix:

® YMEHHUE CaMOCTOSITENIBHO ONPEAEIIATH LENH AESITEIbHOCTH U COCTABIIATh IUIAHBI ACSTEIBHOCTH;
CaMOCTOSITENIBHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBATH M  KOPPEKTHPOBATH  JESATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI IS JOCTHKEHMS IIOCTABJIICHHBIX L(EJIEH U peanu3aluu
IUTAHOB JESITeIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsX;

® yMEHHME MpPOAYKTUBHO OOWIATbCs M  B3aUMOJAEHCTBOBATH B  IPOLECCE COBMECTHOM
NEeSTENIbHOCTH, YYWUTHIBATh MO3UIMHM JPYrUX YYaCTHUKOB JI€ATENBHOCTH, 3()PeKTHBHO
pasperatb KOH(PIUKTHI;

e BIaJCHHE HaBBIKAMH  II03HABATCIIBHOM, YYCOHO-HCCIACAOBATEIILCKOH W IPOCKTHOM
NESITEeIbHOCTH, HaBBIKAMU  pa3pellieHHs MNpoOjeM; CHOocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITIOMCKY METO/0OB PEIIEHUS IPAKTUUECKHX 3a]a4, IPUMEHEHNIO Pa3INYHbIX
METOJIOB ITO3HAHNS;



TOTOBHOCTb M CIIOCOOHOCTh K  CAMOCTOSITEIbHOW  MH(pOPMallMOHHO-TI03HABATEIbHON
JeSITEIbHOCTH, BKJIIOYAsi YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpPMALNH,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH HMH(OPMAIMIO, MOJYyYaeMYI0 W3 Pa3IHYHBIX
VCTOYHUKOB;

BJIaJICHUE $I3BIKOBBIMHM CPEICTBAMH: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIaraTb CBOIO TOUKY
3peHus, UCIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

BJIaJICHHE HaBBIKAMU IIO3HABATENbHOMN peduieKCHU KaK OCO3HAHUs COBEPIIAEMbIX NEHCTBUN U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHMS U HE3HAHMS,
HOBBIX [103HABATEJIbHBIX 337a4 U CPEACTB JUISl UX JOCTHXKEHMUS,

LEJICYCTPEMIIEHHOCTh B MOMCKaX M IMPUHATUM PELICHUH, COOOPa3UTENbHOCTh M HMHTYUIMS,
Pa3sBUTOCTb MPOCTPAHCTBEHHBIX IPEICTABICHUH; CIIOCOOHOCTh BOCIPHUHHUMATh KpacoTy U
rapMOHUIO MUDA;

npeomemHmoix:

c(hOpMUPOBAHHOCTh MPECTABICHUNA O MaTEMaTHKE KaK 4acTH MHUPOBOM KYJIbTYpbl U MECTE
MaTeMaTUKH B COBPEMEHHOM IIUBUIIM3AIINH, CTIOCO0aX OMHMCAHUA SBICHUN pealbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh MPEJACTABICHUM O MaTEeMAaTUYECKUX TMOHATHSIX KaK BaKHEUIUX
MaTE€MaTUYECKUX MOJENAX, MO3BOJSIIOLUIMX ONHUCHIBaTh M M3y4aTb pa3HbIE MPOLIECCHl U
SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMATUYECKOT0 TOCTPOCHUSI MATEMATUUECKUX TEOPHI;
BJIQJICHUE METOJAaMHU JI0KAa3aTeIbCTB M aJITOPUTMOB PpELICHUS, YMEHHE HUX MPUMEHSITH,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a]1a4;

BJIAJICHUE CTAaHJAPTHBIMU MPHEMAaMH PEIICHUS PAUUOHAIBHBIX W HPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUUA M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B TOM YMCIIE I IOUCKA IIYTH PELUIECHUS
Y WUTIOCTPALIMU PELICHUSI YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MAaTeMaTHYECKOTO aHAlIN3a U UX
CBOICTBax, BIAJCHHE YMEHUEM XapaKTepU30BaTh TMOBeJAeHHE (GYHKIUN, HUCHOIb30BaHUE
MOJTYYECHHBIX 3HAHUM [ ONTMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMU IMIOHATHSAMHM O INIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
durypax, HX OCHOBHBIX CBOWMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS  paclo3HaBaTh
reoMeTpuueckrue (QUrypbl Ha 4YepTekKax, MOJENAX M B peaJbHOM MHUPE; NpPUMEHEHUE
M3YYEHHBIX CBOMCTB reoMeTpuuecKux Gpuryp u GopMmyn A peuieHus] TeOMETPUIECKHX 3a1a4
Y 33724 C MPAKTUYECKHUM COJIEPKAHUEM;

c(OpMUPOBAHHOCTh TPEACTABIEHUN O MpoleccaX M SIBICHUAX, MUMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHPE, OCHOBHBIX IIOHATHUAX
AJIEMEHTAPHOW TEOpPHM BEPOSATHOCTEH; YMEHHMH HaxOAUTh M OIEHUBATh BEPOATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMM HCIIOJb30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MPH PELIEHUU
3a7ad4.

ITporpamma paccunrana Ha 210 gacoB crienuanbHOCTAM CITO Texanmdeckoro npodurs. M3 Hux

aymutopHas (oOs3aTenbHast) Harpy3ka oOydaromuxcs — 186 dwaca; camoctosiTenbHas padoTa
oOyJaronuxcsi — 8 4acos.

B xo/1e n3ydeHus AUCIUTUIMHBI TIPOTPaMMON MPETyCMOTPEHBI 9 KOHTPOIBHBIX padoT: Ne 1 mo

pazneny 1; Ne 2 mo pazneny 2; Ne 3 o pazaeny 3; Ne 4 o teme 4.1; Ne 5 o teme 4.2; Ne 6 nio
temam 4.3; Ne 7 mo pasznmeny 5; Ne 8 mo pazaeny 6; Ne 9 mo remam 7.1 — 7.3; Ne 10 mo Temam 7.4 —
7.5. [IpomexyTounas (opma aTTecTaluu BO 2 CEMECTPE — MMChMEHHBIN YK3aMEH.



2. TeMmaTnyeckui IJIaH

Makcu- Kox-Bo aya. yacos npu
MaJibHasA 04HOM (popme 00yUeHUs
HaumeHoBaHue pa3jiejioB U TeM
Harpyska, JIa6. Ipak.
yac. Bcero
pao. 3aH.
BBeaenne 1 1
Pa3nen 1. Aureopa 22 22
Tema 1.1. PazButue nousatus o uucie 7 7
Tema 1.2. KopHu, cTenenu u gorapu@mol 10 10
Tema 1.3. IlpeoOpa3oBanue anredpanyeckux BbIpake- 5 5
HUI
KounrpoJabsHnas padora Ne 1 no pazneny | 1 1
Pa3nes 2. OcHOBbI TPMTOHOMETPHUH 15 15
Tema 2.1. OCHOBHbIE OHATUS 1 1
Tema 2.2. OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA 5 5
Tema 2.3. IIpeoOpa3zoBanue npocTeHIINX TPUTOHOMET- 4 4
PUUYECKUX BbIpRXKEHUHN
Tema 2.4. ApkCuHyC, apKKOCHHYC, apKTAHT'€HC YHCIIa 2 2
Tema 2.5. IIpocreiimime TpUroHOMETpUYECKUE ypaBHE- 3 3
HUS U HepaseHCcmed
KonTtpoJubsnas pabora Ne 2 no pazneiny 2 1 1
Pa3ne 3. @yHK1uH, MX CBOMCTBA H TPAUKH 21 21
Tema 3.1. ®yuknuu. IloHsATHE O HENpPEPHIBHOCTU 1 1
byHKIIMN
Tema 3.2. CpoiictBa ¢yHkumu. ['paduyeckas uHTEp-
nperanus. [Ipumepsl (QyHKIMOHANIBHBIX 3a- 3 3
BUCHMOCTEN B peajbHBIX IpoLeccax U sBie-
HUSIX
Tema 3.3. O6patubie GyHKIUN 2 2
Tema 3.4. Crenenssle, nmokasaTeiabHble, Jorapupmuye-
CKHE€ M TpuroHomerpuueckue pynkuuu. O0- 15 15
paTHbIe TPUTOHOMETPUYECKHE (DYHKIHH
KonTtpoabnas pa6ora Ne 3 no pazneny 3 1 1
Pa3nea 4. Hauana MaTeMaTH4ecKOro aHAIMU3a 40 40
Tema 4.1. IlocnenosarenbHOCTH 2 2
Tema 4.2. [Ipon3BoaHas U ee NpUMeHEHUE 24 24
KonTpoabHbie padotsl Ne 4 o Teme 4.2 2 2
Tema 4.3. IlepBooOpazHas 1 HHTETpa 14 14
KonTpoabnas padora Ne 5 no teme 4.3 2 2
Pa3nes 5. YpaBHeHHs1 M HEPABEHCTBA 29 29
Tema 5.1. YpaBHeHus u cucrtemsl ypaBHeHui. Hepa-
BEHCTBA U CHCTEMbI HEPABEHCTB C JBYMs Iie- 29 29
PEMEHHBIMU
KonTpoabnas padora Ne 6 o pazneny 5 1 1

Pasznes 6. JiiemeHTAa KOMOMHATOPUKHU, TEOPUS BEPO-




SITHOCTEH M CTATHUCTHKA

Tema 6.1. OcHOBHBIE TOHATHS KOMOWHATOPUKH 2 2
Tema 6.2. DeMeHTHI TEOPUST BEPOSITHOCTEM 4 4
Tema 6.3. DiieMeHTHI MATEMATUUECKOW CTATUCTUKHU 3 3
KonTtpoJuabnasi pab6ora Ne 7 no pazneny 6 1 1
Pa3nen 7. 'eomeTpus 40 40
Tema 7.1. [IpsiMble 1 TIJIOCKOCTH B TIPOCTPAHCTBE 8 8
Tema 7.2. MHOTOTrpaHHUKH 6 6
Tema 7.3. Tena v NOBEpXHOCTU BpaICHUSI ) 5)
Kontpoabnasi padora Ne 8 mo reme 7.1 - 7.3 1 1
Tema 7.4. VI3aMepeHus: B reOMETpUH 16 16
Tema 7.5. KoopauHaThl 1 BEKTOPBI 3 3
Kontpoabnas padora Ne9 no teme 7.4-7.5 1 1
CamocrosiTesibHas padora 2
NuauBuaya bHbIA NPOEKT 2
Koncyabranumn 2
JK3aMeH 12

HToro: 210 186




3. Coaep:xanue y4eOHOM QU CIUIIIHHbI
BBenenue

Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTHIX U MPAKTUYECKOU
nestenbHOCTH. Llenu u 3a1aun n3ydeHus MaTeMaTUKu Ipu ocBoeHuu crienuanbaocteit CI10.

Pa3znea 1. Aureopa

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE

HeJ'IBIe U panuoHaJIbHBIC 4YHCIIA. I[eﬁCTBHTeHLHBIe qucia. Hpu6ﬂu9fC€HHbl€ BblYUCTIEHUA.
Komnnexkcnwvie wucna.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu un crenenu. KopHu HaTypaiabHON CcTeneHM M3 yuciaa W uUX cBoicTBa. CTeneHu c
palMOHAIbHBIMU TOKAa3aTels MM, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU IOKA3aTEISIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKA3amesnem.

Jlorapudm. Jlorapudm umcnaa. OcHoBHOe norapudmuyeckoe TOXIECTBO. [lecsaTuuHbie u
HaTypaibHble Jorapudmsl. [IpaBuna neiictsuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

IIpeodpa3oBanune ajaredpamyveckux BbipaxeHmii. [IpeoOpazoBaHue palMOHANBHBIX, HUP-
palMOHAIBHBIX CTENICHHBIX, MOKA3aTEebHBIX U JIOTapU(PMUYECKUX BBIPAKCHHA.

Apudmerndeckue AeWCTBUS HaJ YUCIAMH, HAX0XK/I€HHE MPUOIKEHHBIX 3HAUCHUH BETUYUH U
MOTPENIHOCTEN BHIYHUCICHHM (aOCOTIOTHON U OTHOCUTEIBHOW), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.

Brlunciienune u cpaBHEHUE KOpHEW. BrInoIHEHNE pacYETOB ¢ paJuKaIaMu.

Pewmienne uppanmoHanbHbIX ypaBHEeHHU. HaxoxxneHue 3HaueHu CTENEeHeN ¢ palvOHaIbHbIMU
nokazatensimu. CpaBHeHue creneHeil. [IpeoOpa3zoBanus BeIpaXeHUN, COACpKAIIUX CTeneHu. Pe-
LIEHUE MT0KA3aTENbHbBIX YPABHEHUN.

Pemenue npuknaaHeix 3aaad.

HaxoxneHnue 3HaueHuil norapudma o mpous3BOILHOMY OcHOBaHUIO. [lepexon ot ogHOrO OC-
HOBaHUA K Jipyromy. Beraucnenue u cpapHenue jgorapudmos. JlorapudmupoBanmue u mOTSHITUPO-
BAHUE BBIPAXKEHUM.

[Tpubnm>xeHHbIC BEIYUCICHUS U PEIICHUS TPUKIIAHBIX 3a]1a4.

Pemenne norapudmuueckux ypaBHEHHIA.

Tema 1.3. IlpeoGpa3oBaHue ajiredpan4ecKux BbIpaxeHUi

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALMOHAIBHBIX CTEMEHHBIX, MOKA3aTelIbHBIX U
norapu(MUUECKIX BBIPAKCHHH.

KonTtpouabsnas pa6ora Ne 1 no pazneny 1
Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIE IOHATHS

Pannannas mepa yrna. BpamarenbHoe nBuxeHue. CHHYC, KOCHHYC, TaHT€HC W KOTAHTEHC
qucia.
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Tema 2.2. OCHOBHBIE TPUTOHOMETPUIECCKUE TOXKIECCTBA

@®opmynsl npuseneHus. @opmynsl cioxkeHus. @opmynsl yaBoeHus Popmyavl HOIOBUHHO20
yena.

Tema 2.3. IIpeoOpa3zoBaHusi NPoCTEHINX TPUTOHOMETPHYECKUX BbIPAsKEeHH I

[IpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEICHUE U MIPOU3BEACHUS B
CyMMYy. Buipaosicenue mpueoHomempuieckux )yHKyuil uepes maHeeHc noJ08UHHO20 apeyMeHma.
Tema 2.4. ApKCHHYC, AaPKKOCHHYC, APKTAHI€HC YUCIIA

OO6patHbie TpUroHoMeTpuueckue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
Tema 2.5. Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA

[Ipocreiilne TpUroHOMETpUYECKUE YpaBHEHUs. [Ipocmeliwiue mpuconomempuieckue Hepa-
6eHcmaa.

OO0paTHble TPUTOHOMeTpHYecKHe PYHKIUHN. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

PaananHblil MeTO U3MEPEHUs YITIOB BPAILEHUS U CBA3b C IPalyCHON MEpOil.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIECTBA, (OPMYIBI CIOXKEHHUS, YABOSHHs, Mpeo0d-
pa3oBaHUE CYMMbl TPUTOHOMETPHUYECKMX (YHKIMI B Hpou3BeneHHe, MpeoOpa3oBaHUE IPo-
U3BEJICHUS TPUTOHOMETPHUECKUX (QYHKIUI B cymmy. [Ipocreiimme TpUroHOMETpHUYECKUE ypaB-
HEHMs U HEPaBEHCTBA.

OOpaTHble TPUTOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

KonTpoabnas padora Ne 2 o pazaeiny 2

Pa3nesn 3. @yHKUMHU, X CBOWCTBA U rpaQuKu
Tema 3.1. ®ynkuuu. [lonsiTHe 0 HeMpPepHLIBHOCTH (PYHKIMHU

@®ynknun. O6nacTh ONpeAesieHns 1 MHOXKECTBO 3Ha4ueHHH; rpaduk (QyHKIMH, MTOCTPOCHUE
rpadukoB QyHKIIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa pynkuun. I'paduyeckasi untepnperanus. [Ipumepsl
(PYHKIHMOHAJBHBIX 3aBHCUMOCTEI B peajibHbIX Mpoueccax u siBJeHUsIX

CpoiicTBa (QyHKHHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTrPAHMUYEHHOCTbH, IIEPHO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHus W yObIBaHHUs, HauOoJIblllee W HAaWMEHbLIee 3HAYEHUS,
TOUYKHU dKcTpeMyMa. ['paduueckas unrepnperanus. [lpumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peasbHbIX Tpolleccax U SIBICHUAX. ApudpmeTnueckue omnepauuud Hajl (QyHKuusmu. CroxHas
bynkuus (komnosunuus). Ilonamue o nenpepvleHoCmu QYHKYUU.

Tema 3.3. O0paTHble PyHKIUH

Oobpamnuvie hynkyuu. O61aCTh ONpeEeIeHUs U 00JIacTh 3HaYeHUH oOpaTHOM (yHkumu. I'pa-
¢buk oOpaTHOU DyHKITHH.
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Tema 3.4. CTeneHHble, NOKa3aTelbHbIE, JJOrapupMudeckne i TPUTOHOMeTpHYecKHe (PyHK-
nuu. O0paTHble TPUTOHOMETpHYEeCKUEe QYHKIMU

Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpazoBanus rpadukos. [lapanienbHbli IepeHOC, CUMMETPUSI OTHOCUTENIBHO OCe KOOop-
JUHAT U CUMMETPHUS OTHOCUTEIBHO Hayala KOOPAWHAT, CAMMETPHUS OTHOCUTEIBHO MPSAMO Y = X,
pacTsbKeHUe U C)KaTUe BI0JIb OCEH KOOpAUHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMHU B PEaJbHBIX IPOLECCaX U3 CMEKHBIX JUCIIU-
mwuH. Onpenenenne pyakuuid. [loctpoenue u urenue rpadukoB GhyHkuui. MccnenoBanue GyHk-
ruu. CBOKMCTBA JIMHEWHOU, KBagpaTUIHOW, KYCOYHO-TMHEHHOW M JPOOHO-TMHEHHON (HYHKITUH.
HenpepriBable u nepuoanyeckue Gpynkuuu. CBoiicTBa u rpaduku cuHyca, KOCHHYca, TAHTEHCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITUH.
[TpeoOpazoBanus rpaduka Gynkuuu. ['apmonnyeckue xonedanus. [Ipuknaaneie 3aaayun.

[Toka3zarenbHbIe, JOrapUPMHUECKUE, TPUTOHOMETPUIECKIE YPABHEHUS U HepPABeHCHEd.

KonTpoabHnas padora Ne 3 no pazneny

Pa3nen 4. Hauajia MaTeMaTHYECKOI0 aHAJIM3Aa

Tema 4.1. ITocsie10BaTEJIBLHOCTH

IMocnenoBaTeILHOCTH. Cnioco0b1 3aaHUS u CBOMCTBA YHCIIOBBIX
nocieaoBarenbHocTel. [lonsmue o npedere nocredosamenvrnocmu. Cywecmeosanue
npeoeia  MOHOMOHHOU  O2PAHUYEHHOU  NOCAe008aAMelbHOCMIU. CymmupoBaHue

nocienoBarenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckas porpeccus U ee CyMma.
Tema 4.2. Ilpou3BoaHas 1 ee NpUMeEHEHHe

IIpousBoanas. [TousTHe 0 MPOU3BOIHON QPYHKIINU, €€ TEOMETPUUECKUI, MEXaHUYECKUIT
u ¢usnyeckuil CcMbICI. YpaBHEHUE KacaTenbHOM K Tpaduky ¢yHkuuu. IlpaBunma u
dopmynasl  muddepeHTUpoBaHua, TaOMUIIAa TPOU3BOAHBIX JJIEMEHTAPHBIX  (YHKIIHM.
[Tpou3BogHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHHUS, 4YacTHble. [Ipon3BOJHBIE OCHOBHBIX
sneMeHTapHbIX (yHkMA. [IpuMeHeHne mNpPOM3BOAHOM K HCCieOBaHUIO (QYyHKIMHA U
noctpoeHnto rpadpukoB. HaxoxaeHue HaMOOIBIIETO, HAUMEHBINETO 3HAYCHUS W
HKCTpEMAaNIbHBIX 3Ha4eHUN (QyHKUUU. [Ipouzeoonvie obpamuou Qynkyuu u KOMNOIUYUU
dynxyuu.

IIpumepsl MCHONB30BaHUS NPOM3BOAHON [UIsl HaXOXKICHUS HAWIYYIIEro pPELIEHUs B
NPUKIAIHBIX 3a7adax. Bropas mpousBojHas, ee reoMeTpudecKuil U (HU3NYecKuil CMBICIH.
HaxoxxneHue ckopocTu aj1s rporecca, 3a1aHHoro (opMyoi u rpaduxom.

KonTpoabnas padora Ne 4 o teme 4.2
Tema 4.3. IlepBooOpa3Hasi U HHTerpaJj
IlepBooOpa3nass u wuHTerpaja. [IpuMeHeHHe ONpEAEIeHHOr0 MHTerpajga  JUls

HaxXOXJICHUS TIUIOMIAAN KpHUBOJMHEWHOUW Tpamnenuu. Popmyna HeroTona—IJleitoHuna.
[Tpumepsl IpUMEHEHHSI HHTETpaja B PU3UKE U TEOMETPHUHU.
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Koutpoabnas padora Ne 5 o teme 4.3.
Paznen 5. YpaBHEHHS U HEPaABEeHCTBA

Tema 5.1. YpaBHeHusi 4 cucTeMbl ypaBHeHuii. HepaBeHcTBa M ccTeMbl HEPABEHCTB €
ABYMA NepeMeHHbIMU

YpaBHeHuss M cHCTeMbl ypaBHeHHMH. PanuoHaibHble, UpPpaLUOHAJIBHBIE,
M0Ka3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

Kopuu ypaBHeHuii. PaBHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX pelIeHus (Pa3oKeHHe Ha MHOXXHUTENIH, BBEJACHUE HOBBIX HEH3-
BECTHBIX, IOJICTAHOBKA, TpaduyecKuii MeTox).

HepaBencrBa. PannoHalbHbIE, UPPALMOHAIIBHBIC, MOKA3aTEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX PEIICHMUS.

Hcnoabn3oBaHue cBOMCTB U rpadukoB GyHKIUHA NP pelllecHUH YPaBHEHUI M Hepa-
BeHCTB. MeTon uHTepBaioB. 3o0pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHUI U HEPABEHCTB C ABYMS MEPEMEHHBIMU U UX CUCTEM.

[Ipuknagueie 3anaun

[IpumeHneHne MaTreMaTUYEeCKUX METOJIOB ISl PELIEHUS COAEPKATEIbHBIX 3aJlad U3 pas-
JMYHBIX 00JIaCTel HayKU U MPAKTUKH.

NHTtepnperanus pe3yipTara, ydeT pealbHbIX OTPaHUYCHUI.

KounTposbsHas padora Ne 6 o pa3neny 5

Paznen 6. KomOnHaTropuka, CcTaTUCTHKA M TEOPHSI BEPOATHOCTEM
Tema 6.1. DiieMeHTHI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOWHATOPUKH W €€ POJIb B PasziIMYHBIX cepax UeroBEUeCKOH
KU3HeneATenbHOCTH. (OCHOBHBIE TMOHATHS M TpaBWila KOMOHMHAaTOpHKH. PemieHue
KOMOHMHATOPHBIX 3aJad. 3a/aud Ha IMOACYET YMCa pPa3MEIIEeHHi, IMepecTaHOBOK, CoYeTa-
HU, pemeHue 3agay Ha nepebop BapuanTtoB. dopmyna O6uHoma HbproToHa. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [Tackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOATHOCTEN

HcTopust pa3BUTHS TEOPUHU BEPOATHOCTEH U €€ POJIh B PA3JIMYHBIX Cepax deTOBeUeCKOi
xKu3HenesaTensHocTH. Cobbimue, 6eposimHOCIb cOObLIMUS, CEOUCMEA 8ePOSIMHOCMEl, CIO0-
JHceHue u ymHodcenue seposmuocmeil. TIoHATHE 0 HE3aBHCUMOCTH COOBITHI. BhraucieHue
BEPOSTHOCTEH. [Juckpemnas ciyyainas eenuduna, 3aKon ee pacnpeoeinenus. Yucnogvle xa-
PAKmMepucmuky OUCKPemHoU CAyuatHol eenudunvl. Ilonamue o 3aKoHe OOIbUUX YUCEel.
Ipuknaonvie 3a0auu.

Tema 6.3. Dj1eMeHTHI MATEMATHYECKOH CTATUCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIUYHBIX chepax deoBeYSCKON KU3HEIe-
areiapbHOCTU. [IpencraBienue qaHHBIX (TaOMUIIBI, AUMArpaMMbl, TpadUKH), eeHepalbHdas Co-
BOKYNHOCMb, 8blOOPKA, cpednee apugmemuueckoe, meouana. Ilonamue o 3adauax mame-
Mamuyeckou CmamucmuKuy.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIMHBIX MENOO08.
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KountpoasHas pa6ora Ne 7 o pasneny 6

Pazgea 7. I'eomerpus
Tema 7.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonoxeHue ByX NpsSMbIX B IPOCTPAHCTBE. YTON MexAy NpsMbiMu. B3a-
MMHOE€ PACHOJIOKEHHE MNPSAMBIX M ILIOCKOCTEW. [lapamienbHOCTh MpSAMOM M IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. IleprneHAMKYISAPHOCTh OpsIMOM U IUIOCKOCTH. Ileprienau-
KYJISIp M HaKJIOHHAsA. YTOJ MEXAY NPSIMOM U IIOCKOCThIO. Teopema 0 TpexX NepHeHIuKyJIs-
pax. /JIByrpaHHblid yroja. VYroa Mexay IUIOCKOCTAMH. lleprneHaukynspHOCTh ABYX
IIJIOCKOCTEM.

I'eomeTpuueckue mpeodpa3oBaHUs MPOCTPAHCTBA: MapaUICIbHBIN MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IUNIOCKOCTH.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX MIOCKOCTEH.

PaccrossHMEe OT TOYKM 10 INIOCKOCTH, OT IPSMOM 0 IUIOCKOCTH, PAaCCTOSTHUE MEXIY
IUIOCKOCTSIMU, MKy CKPELIUBAIOLIUMUCS MPSIMBIMU, MEX]1y IPOU3BOJIBHBIMU (PUTYpaMU B
IIPOCTPAHCTBE.

[TapamiensHOE TPOSKTUPOBAHKME M €r0 CBOWMCTBA. Teopema 0 niowaou opmocoHAIbHOU
npoeKyuy MHO20y201bHUKA. B3anMHOE pacnooKeHHe MPOCTPAHCTBEHHBIX (QUTYD.

N300pakeHre mpoCTpaHCTBEHHBIX (UTYD.

Tema 7.2. MHOrorpaHHUKH

Bepwunvl, pebpa, epanu mnozoepannuxa. Pa3Beprka. MHOrorpansbie yribl. Boimykibie
MHOTOTpaHHUKHU. Teopema Ditnepa.

[Tpusma. [Ipsimas u naknonnas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo0.

[Inpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajulesenumese, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpU3Mbl U MUPAMUBL.

[IpencraBneHue o NMpaBUJIBHBIX MHOTOIpaHHMKax (TeTpasjpe, KyOe, OKTa’ape, Hoje-
Kaj/Ipe U UKOCadIpe).

Tema 7.3. Tes1a 1 NOBEePXHOCTH BpallleHUA

[Hunuuap u konyc. YceueHHbIH KoHyc. OCHOBaHMe, BHICOTa, OOKOBAasi IOBEPXHOCTh, 00-
pasyromasi, pa3BepTka. OceBble CEUEHHS U CEUEHHUs], apajlIesIbHble OCHOBAHHUIO.
ap u chepa, ux ceuenus. KacarenbHas miockocTs K chepe.

KonTpoabnas padora Ne 8 mo Temam 7.1.- 7.3.
Tema 7.4. U3mepeHust B reoMeTpuu

O6beM u ero u3mepenue. MaTerpansHas hopmyna oobema.

@®opmynel 00beMa Ky0a, TPSIMOYTOJBHOTO TapajuleNenunena, MPU3MbI, THIHHIPA.
®opmyiel 00beMa MUpaMuIsl U KoHyca. PopMysibl MIIOMIANM MOBEPXHOCTEH IMIMHApPA U
KoHyca. ®opmysbl 00beMa 1mapa U miouaau chepsl.

[TonoGue ten. OTHOIIEHUS MJIOLIA I TOBEPXHOCTENH M 00BEMOB MOJOOHBIX TEJ.
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Tema 7.5. KoopauHaTbl M BEKTOPbBI

[IpssmoyronbHas (AekapToBa) cUCTeMa KOOpAMHAT B mpocTpancTtBe. Dopmyna paccros-
HUS MEX]Ty TBYMS TOYKaMHU. Y paBHEHUS OKPYKHOCTH, CPEpBl, niockocmu u npsamoll.

Bekropel. Moayns BekTopa. PaBeHCTBO BEeKTOPOB. CiI0KE€HUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY JIBYMS BEK-
topamu. [lpoekuus Bektopa Ha ocb. Koopmuuatsl BekTopa. CKallipHOE NPOHU3BEICHHE
BEKTOPOB.

Hcnonb30BaHrne KOOPAMHAT U BEKTOPOB MPU PELUICHUH MATEMaTHYECKUX U MPUKIIAJIHBIX
3a/1a4, PH J10Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH.

KontpoabHnast padora Ne 9 o remam 7.4.- 7.5.

3.2. UHANBU Y AJIBHBIE ITPOEKTHBI

Teopema Buera u komOuHaTopuka.

[IpenpicTOopyss MAaTEeMaTHYECKOTO aHajiu3a. 3HAUY€HHE MPOU3BOJHOI B pa3IUuUHBIX OOJIACTIX
HayKH.

CryuaiiHble COOBITHS U UX MAaTEMaTHYECKOE OMHCaHUE.

[Tpumenenue Tpuronomerpuu B pusuke. Od1acTu NPUMEHEHHUs] TPUTOHOMETPHUH.

3araJlki ¥ TAMHCTBEHHAsl SHEPTe€THKA IUPAMUI.

I'eomeTpus B KUBOIUCH.

['eomeTpus B CKyIbITYPE.

['eomeTpus B apXUTEKType

3araJlki ¥ rapMOHUS IPaBHJIbHBIX MHOTOI'PaHHUKOB.

30110TO€ COKPOBHILE TE€OMETPHUH - JIoTapudMuieckas Criupaib.

MonokpucTaiuisl 1 I11aToHOBEI Tena.

DIEMEHTBI TEOPUH BEPOATHOCTEH B HAPOAHBIX UIPax.

Ponb cTaTUCTUKYU U TEOPHH BEPOATHOCTEH B Pa3BUTHN (PU3HKU.

[TpuxiagHas cTepeoMeTpusi B XMMHUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKHUX
BEILIECTB.

[TprmeHeHne NPON3BOAHBIX B Pa3IMYHBIX 00JIACTSIX HAYKH.

[IpuMeHeHre MHTErpaloB B pa3IM4YHBIX 001ACTAX HAYKH.

Benukne matematuku Poccun, ux BKIIaJ B pa3BUTHE COBPEMEHHON HaYKH.
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4. XapakTepuCcTHKA OCHOBHBIX BHI0B Y4eOHOM eI TeJIbHOCTH

00y4aruXxcs

Copep:xaHue 00y4eHHs

XapaKkTepucTHKA OCHOBHBIX BUAOB /IeSITeJILHOCTH CTyd€H-
TOB (HA YPOBHE Y4eOHBIX JIelCTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MaTeMaTUKHU B HAayKe, TeX-
HUKE, SKOHOMHKE, WH(OPMAITMOHHBIX TEXHOJIOTHUSIX
U TPaKTUYECKON JesTenbHOCTH. O3HaKOMIIEHHE C
LeIsIMA W 3aJja4aMHM W3y4YeHUs MaTEeMaTUKH Ipu
ocBoernu npodeccuii CI1O u cnenmansuocteit CITO

AJITEBPA

Pa3Butie NOHATHA O YHCIIE

Brimonnenue apupmeTnueckux IeHCTBUNA HaJ YuC-
JaMM, COYEeTasi yCTHbIE U IMCbMEHHBIC IPUEMBI.
Haxoxnaenue npuOamKeHHbIX 3HAUYEHUI BEJIMYUH U
HOrPEIIHOCTEN BBIYUCICHUHN (a0COIIOTHONW M OTHO-
CUTEJIbHOI); CpaBHEHHE YMCIIOBBIX BBIPAKEHUIA.
Haxoxnenue ommbok B npeoOpa3oBaHUAX U BbI-
YUCIIEHUSAX (OTHOCUTCS KO BCEM IIyHKTaM IIpoO-
IrpaMMBbI)

Kopuu, crenenu, norapudmbl

O3HakOMJIEHHE C IOHSTHEM KOpHS N-U cTeneHw,
CBOMCTBAMM pPAJMKAJIOB U IPaBUJIaMU CPaBHEHUS
KOpHEH.

@opMyNnHpOBaHUE ONPEAEIICHUS KOPHS U CBOWCTB
KOpHEH. BblunciieHHe U CpaBHEHUE KOpPHEH, BbI-
NOJIHEHUE MPUKHUIKK 3HaueHust KopHs. [Ipeobpaso-
BAaHUE YHCIIOBBIX U OYKBEHHBIX BBIpaXXEHHH, CO-
JEPKAIIUX PAUKAIBIL.

Boinonnenue pacuetoB mo Qopmyinam, coaepika-
UM PaJUKalbl, OCYLIECTBISASI HEOOXOIUMBIE TO/I-
CTaHOBKM M IpeoOpa3oBaHus. OmnpeneneHue pas-
HOCHJIBHOCTHU BBIP&KEHUH ¢ paaukanaMu. Pemenue
HppalMOHAIbHBIX YPaBHEHUH.

O3HakOMJIEHHE C TNOHSTHEM CTENEHM C ACHCTBU-
TEJIbHBIM II0KA3aTEJIEM.

HaxoxzaeHue 3HaUeHWI CTENEHW, UCIONb3ys IPH
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-U CTENEHU B BUJE CTEIEHU C
TpOOHBIM TIOKa3aTeJIeM U HAa000pOoT.
DopmyIMPOBAHUE CBOMCTB CTENEHEW. Bpruncnenue
CTENEHEH ¢ palMOHAIBHBIM I10KA3aTEJIEM, BBINOJI-
HEHUE TNPUKUJIKA 3HAYECHMs CTENIEHU, CPaBHEHUE
CTEIIECHEN.

[IpeoOpa3oBaHue 4YMCIOBBIX M OYKBEHHBIX BbIpa-
JKEHHH, COAep)KallluX CTEIEeHW, MPUMEHSsI CBOM-
cTBa. Pelienne nokasaTenbHbIX ypaBHEHUM.
O3HakoMJIeHHE C NMPUMEHEHHEM KOPHEW W CTeme-
HEH NP BBIYUCIIEHUN CPEIHUX, JAEJIEHUHN OTPE3KA B
«30JI0OTOM Ce4YeHUMn». PelleHne npukiajaHbIxX 3a1a4d
HAa CJIO’KHBIE MPOLIEHTHI

[IpeoOpazoBanne  anreOpanmvecKux
BBIPAKECHUI

BrimonHenue mpeoOpa3oBaHMil BBIPAKEHUM, TPH-
MeHeHue (opMyIl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
nieneid u jorapudmoB. Onpenenenne o0JIacTH a0-
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MIyCTUMBIX 3HAUEHHUH JIorapu(pMUIEecKOro BbIpaxke-
Hus. Penenune norapuMu4eckux ypaBHEHHH

OCHOBbBI TPUTTOHOMETPHUU

OCHOBHBIE TOHATUA

N3yuenue pagmaHHOTO METOAa U3MEPEHUS YIJIOB
BpAIlCHUS] M UX CBS3HU C TpagycHOr mepoit. MN300-
paxxeHue YrJIOB BpalleHUs Ha OKPY>KHOCTH, COOT-
HECEHHE BEJIMYMHBI YIJla C €ro pacrojoKeHUEM
DopMyIHpPOBAHHUE OINPEICICHUI TPUTOHOMETPH-
yeckuX (YHKIIMI AJis YTJI0B TOBOPOTa U OCTPBIX
YIJI0B MPSIMOYTOJBHOTO TPEYroJIbHUKAa U 00bsIC-
HEHHUE UX B3aHMOCBSI3H

OCHOBHEBIE
TOXKIECTBA

TPUTOHOMETPUUECKHE

[IppuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHUX
TOKJECTB I BBIYMCIICHUS 3HAYEHUN TPUTOHO-
METPUYECKUX (DYHKITHIA IO OTHOM M3 HUX

[IpeoOpa3zoBanus NPOCTEUIIUX TPUTO-
HOMETPHYECKUX BBIPOKCHUI

N3ydenne OCHOBHBIX (OPMyN TPUTOHOMETPHUH:
(opMyJIbI CIIOXKEHUS, YABOEHUs, peoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKIHUA B TPOH3-
BEJICHUE U IIPOU3BENIECHUSA B CYMMY U IPUMEHEHHE
IIPY BBIYMCIICHUU 3HAYEHUS TPUTOHOMETPHUUYECKO-
I'0 BBIPQXKCHUS U YIIPOILEHUS €rO.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHUM TOYEK
Ha €IUHUYHON OKPYKHOCTH U TNPUMEHEHHE HX
JU1s BbIBOZIA (hOpMYJI IPUBEICHUS

ApKCI/IHyc, APKKOCHUHYC, apPKTaHI'CHC
qucia

O3HakoMJIEHHE C MOHATHEM OOpaTHBIX TPUTOHO-
METPUUYECKUX (PYHKIIH.

N3ydyenue omnpeneneHuil apkCUHyca, apKKOCHHY-
ca, apKTaHIeHca 4ucia, (OpMyIUpOBaHHE HX,
n300pakeHre Ha eIMHUYHOW OKPYXHOCTH, MpH-
MEHEHUE MPU PEeIICHUH YpaBHEHUN

[Ipocreiiine  TPUTOHOMETPUUECKHUE
YPaBHEHUS U HepageHcmea

Pemienue no ¢opmynaMm U TPUrOHOMETPHUECKOMY
Kpyr'y HNpOCTEHIINX TPUTOHOMETPUUYECKUX YypaB-
HEHUM.

[Ipumenenue oOIIMX METOJOB pPELICHHs ypaBHE-
HUI (TMpUBeleHUE K JIMHEHHOMY, KBaJIpaTHOMY,
METOJ| Pa3jI0KEHHsI Ha MHOXKMTENIN, 3aMEHBI IIe-
PEMEHHON) INpU PEIIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHUI. YMEHHE OTMEYATh HA KPyre pelieHus
MIPOCTEUIIHNX TPUTOHOMETPUUECKUX HEPABEHCTB

®YHKIIMHU, UX CBOMCTBA U TPA®HUKH

@®ynkuuu. [loHsTHE O HENPEPBIBHOCTH
byHKIUA

O3HakoMJIEHHE C TOHATHEM MEPEeMEHHOM, pruMe-
paMu 3aBHCUMOCTEH MEXTy TTepeMEHHBIMHU.
O3HakoMJIeHHE ¢ TOHATHEM rpaduka, ompeserne-
HUE TPUHAJUIEKHOCTH TOYKU TpaduKy (yHKIUU.
Omnpenenenue o Gopmyne MpocTeueil 3aBUCH-
MOCTH, Buja ee rpaduka. Beipaxxenue no popmy-
Jie OTHOM MEepEeMEHHOM uepes3 ApyTrHe.
O3HakomiIeHHE C ompeseneHueM (yHKIHH, Gop-
MynupoBaHue ero. Haxoxnenue o0nactu onpene-
JICHUsI ¥ 00J1aCTH 3HaYCHUN (DYHKITMHU

CpoiictBa ¢ynkumu. ['paduyeckas
uHTepnperanus. Ilpumeps! ¢yHKIHO-

O3HakomiieHHE € TpUMepaMu (YHKIHOHAIBHBIX
3aBUCHMOCTEH B PEAIBHBIX ITPOLECCAX M3 CMEK-
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HaJIBHBIX 3aBHCHMOCTEH B PEATBbHBIX
nponeccax u sBJICHUAX

HBIX IUCHUIUIMH. O3HaKOMJIEHHE C JO0Ka3aTelb-
HBIMH PACCYXJICHHUSIMH HEKOTOPBIX CBOWCTB IIH-
HEHHON M KBaJApaTUYHOW (DYHKIMH, MPOBEACHUE
WCCIIEIOBAHUSL JIMHEWHOW, KYyCOYHO-JIMHEHMHOM,
TpOOHO-JIMHEWHOW M KBaJpaTUYHOW (QYHKIIHM,
noctpoeHue ux rpapukon. [loctpoenue u yrenue
rpadukoB pynkuii. MccnenoBanue GpyHkmu.
CocraBnenue BU10B (GYHKIMN 1O JAHHOMY YCIIO-
BUIO, PEILICHUE 33/1a4 Ha SKCTPEMYM.

Brimonnenue npeobpaszoBanuii rpaduka GyHKIIH

OO6parsbie GyHKITMH

Nsyuenue nouwsmus oopamuoi ¢pyHxkyuu, onpeue-
JCHUE BHUJA U nocmpoeHue epaguxa obpamuoi
@DyHKYuU, HaAxoNCOeHUe ee obracmu onpeoenenus
u obnacmu 3Hauenuui. llpuMeHEeHUE CBOWCTB
(GyHKIUN TIPU UCCIICIOBAHUM YPAaBHEHHI U pellie-
HUU 3a]1a4 Ha dKcTpemyM. O3HaKOMIICHUE C TTOHSI-
THEM CIIOKHOHN QYyHKIUH

CreneHHbIC, IIOKa3aTelbHEIC, JIOra-
pumMHUYecKre U TPUTOHOMETPUUECKUE
¢yuknuu.  OOpaTHble  TpUTOHOME-
Tpuyeckue QyHKIUH

Brruucnenue 3HaueHWil QYHKIMNA MO 3HAYCHHIO
aprymeHTra. OmnpezeiieHue IMOJO0XKEHUS TOYKU Ha
rpaduke 1o ee KoopJuHaTaMm U Ha000pOT.
Hcnonb3oBanue CBOMCTB (PyHKIUI J1sl CpaBHEHUS
3HAYCHUH CTETIeHeH u Jorapudmos.

IToctpoenue rpaduKkoB CTENEHHBIX U JOTapUpMU-
yeckux (yHKuuiiPenienue mokazaTeNbHBIX M JIO-
rapupMHUECKUX YpaBHEHUH U HEPaBEHCTB IO U3-
BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HENPEPHIBHOW IEpUO-
nudeckor (yHKUIUU, (OpMYyIUPOBAHUE CBOMCTB
CHHYCa U KOCHHYCa, IOCTPOEHUE UX IpahUKOB.
O3HakOMJIEHHE C MOHSITHEM TapMOHHUYECKHX KO-
neGaHuii ¥ MpUMepaMu T'apMOHUYECKUX KoJyeba-
HUHN JUIS ONMCAHUS IPOLECCOB B (PU3UKE U JPYTUX
001acTsAX 3HaHUS.

O3HaKOMJIEHHE C TOHSATHEM Pa3pbIBHOH MepHOIu-
yeckol (yHKIMH, GOpMYTHpPOBaHUE CBOMCTB TaH-
reHca U KOTaHTeHCa, MOCTPOeHUE UX TpadUKOB.
[Ipumenenue cBOMCTB (YHKUMH Ui CpaBHEHHS
3HAYEHHUI TPUTOHOMETPUUYECKHX (PYHKIUH, peliie-
HUsl TPUTOHOMETPHUUYECKUX ypaBHEHMU. [locmpoe-
Hue 2pagukoé oOpamublx MpUOHOMEMPUUECKUX
@yHKkyulli u onpedenenue no 2epaguxkam  ux
ceoticmg. BrinonHenue npeoOpa3oBanusi rpadu-
KOB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH

O3HakoMJIeHHE C TOHSATHEM YHUCIOBOM MOCIENO0-
BaTEIbHOCTH, CIIOCOOAMU €€ 3aJaHusi, BbIYHCIIE-
HUSMU €€ 4JIEHOB. (O3HaKomaeHue ¢ NOHAmuem
npedena nocnedogamenvrHocmu. O3HaKOMJICHHE C
BBIYHCIICHUEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psila Ha MpUMeEpe BBIUMCICHUS CyMMBbI O€CKOHEY-
HO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCUH.
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Pemenue 3a1au Ha npuMeHeHHE POPMYIIbI CYMMBI
0ECKOHEUHO YOBIBAIOIICH T€OMETPUYECKOH Mpo-
rpeccuu

IIpou3BoaHas U ee IpUMEHEHUE

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOIHOM.
Nzydenune u GpopMynupoBaHie €€ MEXaHUIECKOTO
Y TEOMETPUYECKOTO CMBICIIA, U3YYECHHUE aJTOpUTMa
BBIYHMCIICHHSI TTPOU3BOIHONM Ha MPUMEPE BhIYUCIIC-
HUS MCHOBEHHOH CKOPOCTH M YTJIOBOTO K03 (du-
IIMCHTA KacaTeIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTelbHOW B OOIIEM
BUje. YcBoeHHe TpaBwil auddepeHnnpoBaHus,
TaOJIMIIBI IPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIUH,
npuMeHeHue it auddepeHnrpoBanus QyHKIUH,
COCTaBJICHUSI ypaBHEHHUs KacarelbHOW. M3yueHue
TEOPEM O CBSI3U CBOWCTB ()YHKIIMH U TIPOU3BOJI-
HOH, GOPMYIINPOBKA UX.

[IpoBeseHne ¢ MOMOIIBIO MTPOU3BOIHOM HUCCIIEIO-
BaHUs (YHKIUH, 33JaHHON POPMYIIOM.

Y CcTaHOBIJIEHUE CBS3HM CBOWCTB (DYHKIIMH U TPOU3-
BOJHOM 1O uX rpadukam.

[IpuMeHeHre TPOU3BOIHOW ISl PEIICHUS 3a/ad
Ha HAaxOXJEHHE HauOOJBIIET0, HAUMEHBIIETO
3HAYCHUS U HAa HAXOXKICHUE IKCTPEMyMa

[TepBooOpa3Has u uHTErpal

O3HakoMIICHHE C TOHSITHEM HMHTErpajia M MepBO-
oOpa3Hoil. M3ydyeHue mpaBuiia BBIYUCIEHUS Iep-
BooOpa3Hoi u Teopembl Hetorona— JleliOHuna.
Pemenne 3amau Ha CBsI3p NEpBOOOpa3HOM U ee
MPOU3BO/IHOM, BBIYMCIICHHE TEPBOOOPA3HOM st
JTaHHOM (pyHKIHH.

Pemenne 3amau Ha TpUMEHEHHWE HWHTETpaia s
BBIYMCIICHHS] (PU3MYECKUX BEJIMYMH U IUIOLIa el

Pa3nea 5. YPABHEHUSA U HEPABEHCTBA

YpaBHEHHSI M CHUCTEMBl YpPaBHEHHM.
HepaBeHncTBa 1 cHCTEMBI HEPABEHCTB
C ABYMs IIEPEMEHHBIMU

O3HakOMJIEHME € NPOCTEHIIMMHU CBEACHUSIMH O
KOpHSIX aJreOpanvyeckux ypaBHEHHH, MOHATHUAMU
VICCIIEJIOBAHMSI YPABHEHUH U CUCTEM YPaBHEHHUHU.
N3ydyenune teopun paBHOCHIBHOCTH yYpaBHEHUH U
ee npuMmeHeHHUs. [loBTopeHue 3amucu penieHHs
CTaHJApPTHBIX  YpPaBHEHWM, MpPHEMOB IMpeod-
pa3oBaHus ypaBHEHUH JJIs CBEACHMsS K CTaHIAPT-
HOMY ypaBHEHHUIO PerieHue panuoHaJIbHBIX, Hp-
palMOHAIbHBIX, IOKA3aTEIbHBIX W TPUTOHOMET-
PUYECKUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpagukoB (GyHKUIUH
JUIsL penieHus: ypaBHeHuil. [loBTopeHrne 0OCHOBHBIX
IIPUEMOB PELIEHUSI CUCTEM. PelieHne ypaBHEHMI
C NMPUMEHEHHEM BCEeX NPUEMOB (Pa3IOKEHUs Ha
MHO>KHUTEJIH, BBECHUS HOBBIX HEU3BECTHBIX, IOJI-
CTAaHOBKH, TPauIeCKOTO METOQ).

Pewmrenne cucreM ypaBHEHMH € IIPUMEHEHUEM
pa3IUUHBIX COocO00B. O3HAKOMJIEHHE ¢ OOIUMHU
BOIIPOCAMHM PELIEHUs] HEPABEHCTB U  HCHOJIb-
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30BaHUE CBOMCTB W rpadukoB (QyHKIUN TIpH pe-
IMCHNN HEPABCHCTB. Pemtenue HCPAaBCHCTB U CH-
CTeM HEPaBEHCTB C TMPUMECHEHUEM pa3IMYHBIX
Croco00B.

[IpuMeHeHHe MaTeMaTHYeCKHX METOJOB ISl pe-
ICHUA COACPIKATCIBbHBIX 3ada4 U3 PAa3JIMYHBIX 00-
JacTeil HayKM W TpaKkTUKH. VHTepnpeTupoBaHHE
PE3YJITATOB C YYETOM PEATbHBIX OrPAHUYCHHIA

Pazgen 6. DJJIEMEHTbBI KOMBUHATOPUKHU, TEOPUU BEPOSATHOCTEH W

CTATUCTUKHU

OCHOBHBIC TTOHATHSI KOM6I/IHaTOp HKH

N3yuenune npaBmiia KOMOMHATOPUKH U TIPUMEHE-
HUE TIPU PEIICHUN KOMOWHATOPHBIX 3a7ad.
Pernrenne KOMOMHATOPHBIX 33a7]a4 METOJIOM Tiepe-
0opa U 10 NMpaBUITy YMHOXKECHHUS.

O3HakOMJICHHE C TMOHATUSIMH KOMOMHATOPUKH:
pa3MeNICHUSIMH, COYCTAaHUSIMH, IEPECTaHOBKAMU
u popmynamu g ux BeruucieHus. OObscHEHHUE
U TpUMeHeHue GopMys Il BBIYUCIICHUS pa3Me-
IICHUH, IEPECTAHOBOK M COYCTAHHI MPH PEIICHUH
3amad. O3nakomuieHne ¢ OuHOMOM HpioToHa U
TpeyroibHUKoM [lackans. Pemienue mnpaktude-
CKHX 33J1a4 C MCIOJIh30BAaHUEM TIOHATUN U MPABUI
KOMOWHATOPHKHU

DNEeMEHTHI TEOPUH BEPOSITHOCTEM

N3yueHnne KIacCCMYECKOTO ONpPENeNieHUs BEPOAT-
HOCTH, CBOWCTB BEPOSATHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEM.
PaccmoTrpenue npuMepoB BBIYHMCIIEHUSI BEPOSTHO-
crei. Pemenue 3amady Ha BBIYMCIIEHUE BEPOATHO-
CTel COOBITHI

DJeMEeHTEl MaTeMaTHYeCKOM CTaTH-
CTHKH

O3HakoMmJIeHHE C MPEJICTABICHHEM YHUCIOBBIX
JaHHBIX U UX XapakTepuctukami. [Ipeacrasnenue
JaHHBIX (TaOJUIBI, JUArpaMMBbl, TpapuKN)
Pemenne mnpakTHuecKkuxX 3ajady Ha 0OpabOTKYy
YHCJIOBBIX JAHHBIX, BBIUMCICHHE UX XapaKTepu-
CTHK

Paznen 7. TEOMETPHUSA

[IpsiMbIe ¥ TIIOCKOCTH B TTPOCTPAHCTBE

@opMyIHpOBKa U TPUBEICHHE JOKA3aTeJIbCTB
MPU3HAKOB B3aMMHOTO PACIOJIOKEHUS MPSAMBIX U
IJI0CKOCTeN. PacniosHaBaHWe Ha 4epTekax U Mo-
JIeJSIX Pa3juyHbIX CIy4aeB B3aMMHOTO pacIoJio-
KEHUS TPSIMBIX U TIJIOCKOCTEH, apryMEHTHpPOBa-
HUE CBOUX CyXJeHui. @opMylIupoBaHUE OMpeie-
JIEHUM, TPU3HAKOB U CBOWCTB MapaJUICIbHBIX H
NEePHIEHIUKYISIPHBIX TUIOCKOCTEH, JABYTPaHHBIX M
JIMHENHBIX YIJIOB.

BrinonHeHue mocTpoeHust yrioB MEXAY MNPSMbI-
MH, NPSIMOM U IJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU
10 OMKCAHUIO U PACIO3HABAHUE UX HA MOJIETISX.
[IpumeHeHne NMpU3HAKOB M CBOMCTB PaCIOIOXKe-
HUSI IPAMBIX M TUIOCKOCTEN IIPH PELICHUH 3a/1ay.
N300paxkenne Ha pHUCYHKaX M KOHCTPYMPOBAHHE
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Ha MOJEISIX INEPHEHAMKYISPOB U HAKIOHHBIX K
IJIOCKOCTH, IIPSIMBIX, NapajuIeIbHbBIX IUIOCKOCTEH,
YIJI0B MEX]ly NPSMOHN U MJIOCKOCTBIO U 0O0CHOBA-
HHUE [TIOCTPOCHHU.

Pemenne 3ana4 Ha BBIYMCIIEHUE FE€OMETPUUYECKUX
BeaM4UH. ONUCBHIBAHUE PACCTOSIHUSI OT TOYKH JI0
IUIOCKOCTH, OT IpPSIMOM IO IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXAY CKPEIIUBAIOLUMUCA IIps-
MBIMH, MEX]y IPOU3BOJIbHBIMH (PUT'YypaMu B IPO-
CTPAHCTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEO-
peM O pacCTOSHHUAX (TEOpEM CYIIECTBOBAHUS,
CBOICTBA).

N300paxkenne Ha yepTekax U MOJAEISAX paccTos-
HUSL 1 000OCHOBaHUE CBOMX CyxaeHui. Onpenene-
HUE U BBIYUCIICHUE PACCTOSHUN B IPOCTPAHCTBE.
[Ipumenenue Qopmysn u TeopeM IUIAHUMETPUHU
JUISl peIeHNs 3a/1a4.

Os3HakomaeHue ¢ nousmuem napaiiebHo2o npo-
exmuposanus u e2o ceoticmeamu. opMmynuposa-
HUE TEOPEMBI O IUIOIIAAU OPTOTrOHAJIBHOU MPOECK-
LU MHOTOYTOJIbHUKA.

[Ipumenenue Teopun A1 000CHOBAHUS MOCTPOE-
HUN U BBIYMUCICHUI. ApPryMEHTHUPOBAaHUE CBOMX
CYKJEHHUH O B3aMMHOM PACIIOJIOKEHUH IIPOCTPaH-
CTBEHHBIX QUTYp

MHororpaHHuKu

Onucanne M XapakTEpUCTHKA Pa3JIMYHBIX BUIOB
MHOTI'OTPaHHUKOB, IIEPEUYHCIICHHE UX DJIEMEHTOB U
CBOMCTB.

N300pakeHne MHOTOTpaHHUKOB U BBIIIOJHEHHUE
IOCTPOCHUS HAa U300paKEHUAX M MOJEINSAX MHOIO-
IPAHHUKOB.

Bbluncnenue JMHEMHBIX JJIEMEHTOB U YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(QUTYpalusX, apryMeHTH-
pOBaHUE CBOMX CYKIECHHHU. XapaKTepUCTUKA U
N300paK€HUE CEUCHUS, paA36epmKu MHO202PAH-
HUKO06, BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenue mnpocredmmx ceyeHUil KyOa, MpH3-
MBI, upaMubl. [lpumenenne GakToB u cBepeHuit
n3 maHuMeTpur. O3HaKOMIIEHHE C BUJIAMM CHUM-
METpUil B MPOCTPAaHCTBE, (OPMYIMPOBAHUE OIpE-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TeJ BPALLlEHUs] © MHOTOTPaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPUHU IPHU PELICHUU
3agad. VMcnonb3oBaHHe NPHOOPETEHHBIX 3HAHUM
JUISL ACCTIEA0BAHUS U MOJIEIIMPOBAHUS HECIIOXKHBIX
3a/1ad.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBI-
IIOJIHEHUE PUCYHKOB 110 YCIOBHUSM 3a1a4

Tena u MOBEpXHOCTH BpALICHUS

O3HakoMJIeHHE ¢ BHJaMU TeJ BpalleHus, Gpopmy-
JUPOBAHUE UX ONPEIEICHUN U CBOICTB.
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dopMynHpOBaHUE TEOPEM O CEUYCHHH Iapa IIoc-
KOCTBIO U TUIOCKOCTH, KacaTelbHOU K cepe.
XapakTepucTuKa ¥ M300paKeHUE TeJl BpalleHUs,
HX pa3sBEPTKU, CEUCHU.

Pemenue 3ama4 Ha MOCTPOCHUE CEUYCHUM, BBIUMC-
JEHUE [UIMH, PACCTOSHUM, YIJOB, IUIOLIAJICH.
[IpoBeneHue moka3aTeabHBIX PACCYKISCHUU IPHU
pelieHuu 3a1a4.

[IpuMeHeHne CBOMCTB CUMMETPHHU TPH PEUICHUU
3a/1a4 Ha TeJia BpalleHUs, KOMOWHAIIUIO TETl.
N3o0paxkeHne OCHOBHBIX KPYTJIBIX TEI U BBITIOJ-
HEHHE PUCYHKA M0 YCJIOBHIO 3a/1a4u

W3mepenus B reoMeTpuu

O3HakOMJIEHHE C MOHATHUSIMU INIOMIAIN U 00beMa,
aKCHOMaMH U CBOMCTBaMH.

Pemenne 3amay Ha BRIYMCIIEHHE IUIOIIAZIEH IIOC-
KUX (QUTYp C TPUMEHEHHEM COOTBETCTBYIOIIUX
¢dbopmyn u dakToB M3 TUIaHuMeTpuu. M3yuyenue
TEOPEM O BBIUYMCIECHUU OOBEMOB MPOCTPAHCTBEH-
HBIX TeJ, pElIeHre 3a/1a4 Ha IpuMeHeHue GopMy
BBIUMCIICHUST 00BeMOB. M3yuenue dopmyn mis
BBIYMCJICHUS] IJIONIaJEH TMOBEPXHOCTEH  MHO-
TOTPAHHUKOB U TEJ BPAIICHUA.

O3HaKOMJICHHE C METOJIOM BBEIYMCIICHHS IIOIIAIHN
noBepxHocTu cdepsl. Pemienne 3amay Ha BBIYUC-
JIEHWE  IUIOLAJEHd  IOBEPXHOCTH  IIPOCTpaH-
CTBEHHBIX TeJl

KOOp,[[I/IHaTBI N BCKTOPLI

O3HakoMJIEHHE C NOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAWHATAM TOYEK U
IJIOCKOCTEN, HAXO0XKACHHE KOOpPAMHAT TOYEK.
Haxoxnenue ypaBHEHHMH OKpYXHOCTH, cC(epsl,
IJIOCKOCTH. BpIUKCIIEHHE pPAcCTOSIHUM MEXAy
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, IPABHII
pa3ioKEHUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAH-
CTBE, MPAaBWJI HAaXOXKIEHUS KOOPJIWHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUJI ACHCTBUNH C BEKTOPAMH,
3a/IaHHBIMHA KOOPJAMHATAMH.

[IpuMeHeHne TeOopuU NpU PELICHUH 3a/1a4 Ha JIEeH-
CTBHs C BEKTOpamH. M3ydeHme ckalsipHOro mpo-
U3BEIECHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
npsIMOM M TIocKoCcTH. [Ipumenenue Teopun npu
pelLIeHuN 3a/1a4 Ha JEUCTBUSA C BEKTOpaMHU, KOOP-
JVUHATHBIN METOJ], IPUMEHEHNE BEKTOPOB ISl BBI-
YHUCJIEHUSl BEJIMYUH YIJIOB U paccTosiHMi. O3Ha-
KOMJICHHE C JIOKa3aTeIbCTBAMHU TEOPEM CTEPEO-
METPUU O B3aUMHOM DACIIOJIOKEHUM IPSIMBIX U
IJIOCKOCTEH C UCIOJIB30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPHATbHO-TEXHUYECKOe o0ecrevyeHne npo-

rpaMMbl y4eOHOM TMCHUIIMHBI « MaTeMaTuKa

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbLHO-TEXHHUYECKOMY 00ecIeYeHUI0
Peanmauml nporpaMmbl JUCHUITIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeTC MaTEMAaTHUKU.

O6opynoBanue yaeOHOT0 KabUHETa MAaTEMATHUKH .

® 110CaJOYHBIE MECTA M0 KOJIMYECTBY 00y4aIOIINXCS;
e pabouee MecTO MperoaaBaTers;

ayJIMTOpHAas J0CKa: MapKepHas, MeJIoBasi;

CTCH/IBI;

TUTAKaThL;

MaKeThI,

WHCTPYMEHTBI;

METOINICCKOE 00ECIICUCHHUE TUCIIUTLINHBI.

TexHuueckue cpeacrBa odydenus: nadoparopun «Mubpopmaruka» u «Mupopma-

THKa U I/IH(I)OpMaLII/IOHHLIC TCXHOJIOI'MH B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH»

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus

Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3aannii, UHTepHeT-pecypcoB, 10NOJTHUTEILHON
JUTEePaTypbl

1.

Martematuka: anreOpa W Hadajga MaTeMaTH4ecKoro aHammusza, reomerpus. 10—11
KJaccel: y4e0. misi 001eoOpa3oBaT. opraHu3aiuii: 0a3oBbIA M YyriryOd. ypoBHU /
[LI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa u ap.]. — 3-e uza. — M.: IIpocsere-
uue, 2018. — 463 c.

H.B. boromosnos. I'eomerpus: yuebnoe nocodue mist CI1O / H.B. boromosnos. — M.:
U3n-Bo IOpaiit, 2021. — 92 ¢ (www.biblio-online.ru).

H.B. boromosnos. Anredpa u Hauasna ananuza: yueoHoe nmocodue nist CI1O / H.B. bo-
romosoB. — M.: U3a-Bo FOpaiit, 2021. — 200 ¢ (www.biblio-online.ru).

5.3. Pexomenpanuu mo peain3danvi TUCHUILIMHBI 1JI1 HHBAJIUI0B U JIHIY
C OrpaHU4Y€¢HHBIMHA BO3MOKHOCTHMM 3/10POBbLS

5.3.1. Hanu4ue COOTBETCTBYIOLIMX YCJIOBHI peain3aluy M CUHILIHHBI

st oOyuaronuxcs U3 Yuclia HHBAIUOB U JIUI] C OTPAHMYEHHBIMUA BO3MOXXHOCTSMU
3JIOPOBbSI Ha OCHOBAaHWHM IMUCHBMEHHOTO 3asBIICHHS OOYYAOIIErocs JUCIUTUIMHA (TIpO-
dbeccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHUS, HHIUBUIYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (Jajiee - WHINBUIY-
ANBHBIX 0COOCHHOCTEI); oOecreunBaeTcs COOI0ICHNE CIEeIYIOIUX 00X TPeOOBaHUIA:
WCIIOJIb30BaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BU/IyaJbHOTO TOJIb30BAHUS, MPEIOCTABICHNE YCIyT aCCHCTEHTa (TIOMOIIHUKA), OKa3bl-
BAOIIETO TAaKOMY O0YyYaromeMycsi HEOOXOIUMYI0 TEXHHYECKYIO MTOMOIIb, 00ecriedeHre
JOCTYyTIA B 3[aHMsI M IOMENICHUS, TJIe TPOXOIUT YIeOHBIH mporiece, pa3MelIeHrne Ha Top-
tane OCII He0OXOUMBIX MaTEPHAIIOB JIJIsi TEOPETUIECKOW MOATOTOBKH, IS JabopaTop-
HBIX pabOT, MaTepHaliOB JJIsi CaMOMPOBEPKH 3HAHUHN (KOMIIETEHIMH) M MOATOTOBKUA K
KOHTPOJIIO 3HAHUH MO pa3zesiaM JUCIUILIHHBI (IpO()EeCCHOHATBEHOTO MOIYIISI),  APYTHE
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIHHUIUIHHE (TIpo-
(dbeccruoHaTbHOMY MOIYJIIO).

5.3.2. Obecnevyenue cod.1101eHUs 00IUX TPeOOBAHMIT

[lpu peanuzanuu IUCHMILIMHBL  (TIPO(QECCHOHANBHOTO MOAYJS) Ha OCHOBaHHH
NUCHMEHHOTO 3asBJICHHs OOyYaromierocsi o0ecreunBaeTcsi COOMIOACHUE CIIeTYIOIINX
o0MmMX TpeOOBaHMIi: TIPOBEICHUE 3aHITHI JUIS CTYICHTOB-WHBAINIIOB H JIUI] C OTPaHHU-
YEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI B OJIHOW ayJMTOPUU COBMECTHO C JPYTMMHU 00Y-
YAOIIUMHUCS, HE IMCIOIUMH OI'PAHHUYCHHBIX BO3MOXXHOCTEH 3I0POBbBS, €CIIH ATO HE CO-
31a€T TPYIHOCTEH Ui 00ydYaroUIuXcsl; MPUCYTCTBUE B ayAMTOPUHU aCCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJaIOMUMC HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIh C
YU4ETOM UX MHIMBUAYAJIBHBIX OCOOCHHOCTEH Ha OCHOBAHWU MUCHMEHHOTO 3asIBICHUS;
MI0JIb30BaHNUE HEOOXOAMMBIMU OOYYAIONIMMCS TEXHHUECKUMH CPEJICTBAMH C YUETOM HX
WH/IMBUYAJIHBIX 0COOEHHOCTEH!.

5.3.3. JloBenenue nHdopMaIHuN A0 CBeAeHHS O0YYAKIIUXCA C OTPAHU-
YEeHHbIMH BO3MOKHOCTSMH 3/10POBbS
Bce noxansabsie HopmatuBHbie akThl OCII «BKMPIIK» mo Bompocam peanuzarun
JUCIHUIUIAH (TPOQECCHOHANBHBIX MOMAYJEH) JTOBOASTCS TO CBEACHHUS OOYYaroIIMXCs C
OTPaHWYCHHBIMHA BO3MOXHOCTSIMU 370OPOBBS B JIOCTYITHOM ISl HUX (pOopMeE.

5.3.4. Peasmzaums yBeJMUYeHHs] NPOAOLKHTEIHLHOCTH TPOXO0XKICHHUS
NPOMEKYTOYHOH ATTECTAMH IO OTHOIIEHHI0 K YCTAHOBJICHHOM NPOJ0JIKM-
TeJbHOCTH JIs1 00y4aI01Ierocsi ¢ OrpaHH4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TponOMmKUTENBPHOCT MPOXOKIACHHUSI MPOMEKYTOYHONW aTTECTALIMM II0 OTHOIIEHUIO K
YCTaHOBJIEHHON MPOJOJDKUTEILHOCTH YBEJIWYUBACTCS IO NMHCbMEHHOMY 3asiBICHUIO
00yy4aroIerocsi C OrpaHMuYE€HHBIMI BO3MOXKHOCTSMU 3/I0POBbSI; MPOJOKUTENBHOCTD K-
3aMeHa, IPOBOAMMOI0 B MMCbMEHHOM popMe yBennunBaeTcs He MeHee yeM Ha 0,5 yaca;
IPOIOJKUTEIBHOCTD MOJTOTOBKH OOYUalOIerocss K OTBETY Ha K3aMeHe, MPOBOJANMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTENIBHOCTh OTBETa 00yJarole-
rocsi Ipy YCTHOM OTBETE yBeJIUunBaeTcs He Oonee yeM Ha 0,5 yaca
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