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[NOACHUTEJIBHAA 3AIIMCKA

[Tporpamma oOmieobpazoBarenbHol yueOHon auctumuimaa bJ1.06 MaremaTtuka
npeaHa3HayeHa JUisi U3y4eHHUs] MAaTEeMAaTHKU B MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTelibHYIO IPOrpaMMy CpeIHEro OOIIEro
oOpa3oBaHusi Ha 0aze OCHOBHOTO OO0IIEro oOpa3oBaHUs IMPHU MOJATOTOBKE CIIEIHAIIH-
CTOB CpeJHEro 3BeHa 1o crenuaibHocTH 36.02.01 Betepunapus.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC COO, npeabsaBIsIeMbIX
K CTPYKTYype, COAEPKaHUIO U pe3ylibTaraM OCBOeHHS yueOHoU maucummiuael  BJ[.06
MatemMaTtuka, B COOTBETCTBUM ¢ PEeKOMEHIauMsAMH 10 OpraHU3aluy MMOJYyYEHUs Cpea-
Hero o0miero oopazoBaHusl B MpeJesiax OCBOCHHs 00pa30BaTEIbHBIX MPOrPaMM CPEJi-
HEro MpoQeccHOHANBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO O0IIEro oOpa3oBaHMsS C
yueToM TpeOoBaHMI (efepaabHBIX TOCYyIapCTBEHHBIX 00pa30BaTENIbHBIX CTaHIAPTOB
U MoJxy4aeMoi NpoecCuu Wi CIEUUaIbHOCTH CPEAHEr0 MPOo(ecCHOHAIBHOTO 00pa-
30BaHus (MucbMO JlemapTaMeHTa rocy1apCTBEHHOW MOJIMTUKU B cepe MOATOTOBKH
pabounx kaapoB u 110 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne nporpammbel  BbJ[.06 MaremaTuka HampaBJIEHO Ha JTOCTHXKCHUE
CICIYIOIIUX 1eJIe:

* oOecrnieueHue c(hOPMUPOBAHHOCTHU MPEACTABICHUIN O COUATBHBIX, KYJIbTYPHBIX U
HCTOPUYECKHX (DAKTOpPAX CTAHOBJIEHUS MAaTEMATHUKHU;

« obOecrnieueHue cHOPMUPOBAHHOCTU JIOTUYECKOIO, ANTOPUTMUYECKOTO M MaTeMa-
TUYECKOTO MBIILJICHUS;

* obecrnieueHue CPOPMUPOBAHHOCTH YMEHHUM NMPUMEHATH MOJYyYEHHbIE 3HAHUS MIPU
PELICHUH pa3JInYHbIX 3a/1a4;

« oOecrnieueHue c(hOPMUPOBAHHOCTU MPEACTABICHUN O MAaTEMaTUKE KaK 4acTH 00-
IIEYEJIOBEYECKON KYIbTYPhl, YHUBEPCATBHOM SI3bIKE€ HAyKH, MMO3BOJISIOIIEM OIHU-
CBhIBaTh M U3y4aTh peajbHbIE MPOLIECCHI U SIBJICHUS.

B nporpammy BKJIIOYEHO coziep)KaHUe, HallpaBlIeHHOE Ha (OPMUPOBAHUE Y CTY-
JICHTOB KOMIETEHLUH, HEOOXOUMBIX sl KAYECTBEHHOI'O OCBOCHUS MPOTrpamMMBbl MO/~
rotoBku crenuanuctoB cpeanero 3seHa ([IIICC3) no cnenumansHocT 36.02.01 Bete-
puHapus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUsl.

[Iporpamma MOKET MCMIOJIB30BATHCS APYTMMH MpodhecCHOHATBLHBIMU 00pa3oBa-
TEJIbHBIMU OPTaHU3ALUSIMHU, PEATU3YIOIIMMHU 00pa30BaTENbHYIO MPOrPAMMY CPEIHETO
oO1iero 00pa3zoBaHus Ha 0a3e OCHOBHOTO OOIIero 00pa30BaHUs B Mpe/eaax OCBOCHUS
[ITIICC3 no cnenunansHocTy 36.02.01 Berepunapus.

B pazgene nporpammbl «Coaepxkanue yueOHON AUCIUIUIMHBDY KYpCUBOM BbIJIe-
JIEH MaTepua, KOTOPBIM PH U3YYCHUH MaTeMaTUKH Kak 0a30BOM, Tak U MPOPUIHHON
y4eOHO! JUCIHMILTUHBI, KOHTPOJIIO HE TOJIJICKHUT.



MECTO YYEBHOU JUCIWIIIMHBI B YYEBHOM ITJIAHE

B y‘le6HOM IUIAHC TIPpOrpaMMBbI ITOATOTOBKHU CIICHHUAJIMCTOB CPCAHCTO 3BCHA IIO

cnenuanbHocTh 36.02.01 Berepunapust yueOHas auciuiimHa bJ1.06 MaremaTtuka
OTHOCHUTCS K MpeAMETHOM obnactu «MatemaTtuka U UHpOpMaTHKay, sIBIsSETCs 0a30-
BOM JUCHUIUIMHOM 00I11e00pa30BaTEILHOIO MK

PE3VJIbTATHI OCBOEHU S YYEFHOUN JUCIHIMITIMHEI
OcBoenue comepkaHusi y4eOHOW ITUCIUIUIMHBI — 00ECTICUMBACT TOCTHKCHHE

CTyACHTAMHU CJICAYIOIIHX PE3yJIbTATOB.
* JIUYHOCHIHbBIX.

>

>

c(hOpMHPOBAHHOCTh MPEACTABICHU O MaTeMaTUKE KaK YHUBEPCATILHOM SI3bIKE
HAyKH, CPEJICTBE MOJICTMPOBAHUS SIBJICHUI U MPOIIECCOB, UACIX U METOJaX Ma-
TEMAaTHUKH;

MOHMMAHUE 3HAYMMOCTH MAaTeMaTUKH i1 HAyYHO-TEXHUYECKOTO IMporpecca,
c(hOpMHPOBAHHOCTH OTHOIIIEHUSI K MATEMATUKE KaK K YacTH OOIIeUeIOBEYECKON
KYJBTYpbl U€pe3 3HAKOMCTBO C MCTOpPUEN pa3BUTHUSI MATEMAaTHKH, SBOJIIOIUEH
MaTeMaTUYECKUX HUJIEH;

pa3BUTHE JIOTUYECKOTO MBIILJICHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUSsI, aJIro-
PUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIICHUS] Ha YpOBHE, HEOOXOJAMMOM
JUTst Oyymiei mpopeCCUHOHAIBHON NeITeIbHOCTH, JUIsl MIPOIOJKEHHsT 00pa3oBa-
HUS U CaMOOOpa30BaHus;

OBJIaJICHHE MAaTEMaTUYECKUMH 3HAHUSMU U YMEHHSIMHU, HEOOXOJIUMBIMU B TIO-
BCEIHEBHOM JKU3HU, JIJI1 OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUILINH
U JUCUUIUIMH Npo(heCCHOHATBHOrO UKJIIA, A MOJy4YeHUus o0pa3oBaHus B 00-
JIACTSIX, HE TPEOYIOMUX YriTyOJIeHHOM MaTeMaTH4eCKOM MOATOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCJIE camM000pa3oOBaHUIO,
Ha TPOTSDKEHUM BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCHEHTHOMN MPodheCCUOHAIIBHOM U 00IIECTBEHHOMN Jiesi-
TEIBLHOCTH;

TOTOBHOCThH U CITOCOOHOCTH K CaAMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
JEATEIIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00-
pazoBaTeILHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEILCKOM, MPOEKT-
HOM U APYTUX BUJAX IESITEIBHOCTH;

OTHOIIIEHHE K MPO(ECCHOHATBLHON NEATeIbHOCTH KaK BO3MOXKHOCTU Y4YacTus B
peLICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0JieM;

* mem anpedmemnblx:

>

YMEHHUC CaAMOCTOATCIBbHO OMPCACIIATh HEIN ACATCIbHOCTU U COCTABJIATH IJIaHBI
ACATCIIBHOCTHU, CaMOCTOATCIbHO OCYIICCTBIIATH, KOHTPOJIUPOBATH U KOPPECKTHU-
pPOBaTh ACATCIIbBHOCTL, HUCIIOJIb30BATh BCC BO3MOJKHBIC PCCYPCHI AJIA JTOCTHIKC-
HUSl TOCTaBJICHHBIX IeIeH U peain3aliy IIJIAaHOB ACATCIIBHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCTUU B PA3JIMYHBIX CUTYallUAX;
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YMEHHE MMPOyKTUBHO OOIIATHCS ¥ B3aUMO/ICHCTBOBATH B IIPOIECCE COBMECTHOM
NeSATeTbHOCTH, YIUTHIBATH TIO3UITUHU JPYTUX YIYACTHUKOB JIESITEIBHOCTH, Y (Dek-
THUBHO pa3peniath KOH(IUKTHI,

BJIaJICHME HaBBIKAMH IMO3HABATEIBHOH, YUEOHO-HCCIEA0BATEIHCKON U TIPOCKT-
HOM JESITENBHOCTH, HABBIKAMH DPa3pEIICHUs] MPOoOJIeM; CIIOCOOHOCTh M TOTOB-
HOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3ajad,
PUMEHEHHUIO Pa3JIMYHbIX METO/IOB TIO3HAHNUS,

TOTOBHOCTh H  CHOCOOHOCTHh K  CaMOCTOATENBbHON  WMH(pOpMaImoHHO-
M03HABATEIIBHON JEATEIHHOCTH, BKIIIOYasi YMEHUE OPUCHTHPOBATHCS B pas3iidy-
HBIX MCTOYHHMKAX WH(GOpPMAIMW, KPUTUYECKU OIICHHWBATh U WHTEPIPETHPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JJOTUYHO W TOYHO H3JIarathb
CBOIO TOYKY 3pEHUS, NCTIOIh30BaTh a/ICKBATHBIE SI3LIKOBBIC CPEJICTBA;

BJIa/ICHWE HaBBIKAMU TO3HABATENBHOW pedIEKCHU KaK OCO3HAHHs COBeplIae-
MBIX JEUCTBUH W MBICIUTEIBHBIX IMPOIECCOB, MX PE3yJIbTATOB W OCHOBAHWH,
TPAaHMI] CBOETO 3HAHUS W HE3HAHWsI, HOBBIX IMO3HABATEIBHBIX 33J1a4 U CPEJICTB
JUTSI X TOCTHOKCHHS,

[[EJICYCTPEMIICHHOCTh B TTOMCKAaX W MPHUHSATUU PEIICHU, COOOPa3UTEIbHOCTh U
UHTYHIIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABIICHUI; CIIOCOOHOCTh BOC-
MPUHUMAThH KPACOTYy U TAPMOHUIO MUPA;

* npeoMemHuIX:

>

>

c(hOpMHUPOBAHHOCTh IPEACTABICHUM O MaTEMaTHKE KaK YaCTH MHUPOBOW KYJIb-
TYpbl 1 ME€CT€ MaTEeMaTHKH B COBPEMEHHOW IHUBUJIM3AINH, CIIOCO0aX OIMHMCAHUS
SABJICHUM peajbHOIO MHUpPA HA MAaTEMaTUUECKOM S3bIKE;
c(hOpPMHUPOBAHHOCTh MPEJACTABICHUNA O MAaTEMaTHUYECKUX IOHSATHUSIX KaK BaXK-
HEUIIUX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIONIUX OMUCHIBATh U U3ydaTh pas-
HbIE TIPOIIECCHl U SIBJICHUS, MOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOIO IO-
CTPOECHHUSI MAaTEMATUUYECKUX TCOPHUIL;
BJIaJICHUE METOJAaMH JI0KA3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX MPHU-
MEHSITh, TPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1ay4;
BJIaJICHUE CTaHJAAPTHBIMU MPUEMaMM PEIICHUS PAllMOHAIBHBIX U UPPAITMOHAI b-
HBIX, MOKa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUH U Hepa-
BEHCTB, UX CHUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
Yyuclie JI TOMCKa MyTHU PEIICHUS] U WITIOCTPALMKM PEIICHUs] YpaBHEHUM U He-
PaBEHCTB;
c(hOpMHUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX IMOHATHSAX MAaTeMaTHYECKOTO
aHajgu3a W UX CBOMCTBAax, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh MOBEICHUE
GyHKIUH, UCIIOJIB30BAHUE TOJYYCHHBIX 3HAHUW JUIs ONKMCAHUS W aHajIu3a pe-
aJIbHBIX 3aBUCHUMOCTEH;
BJIaJICHUE OCHOBHBIMH MOHSITHUSIMU O TUIOCKHUX W MPOCTPAHCTBEHHBIX T€OMETPHU-
YecKux (purypax, X OCHOBHBIX CBOMCTBAX; c(hOPMHUPOBAHHOCTH YMEHUS PaACIIO-
3HaBaTh TeOMETpUUECKue GUTYPHI HA YEPTEKaxX, MOJICTSAX U B PEATbHOM MHUPE;
MIPUMEHEHUE M3YYEHHBIX CBOMCTB reomMeTpudeckux ¢uryp v Gopmyn mis pe-
IIEHUS] TEOMETPUUECKUX 3aJ1a4 1 3a71a4 C MIPAKTUUYECKUM COJICp KaHUEM;
c(hOpMUPOBAHHOCTh MPEACTABICHUN O MPOIIECCaX U SIBJCHUSIX, UMEIOIIUX BEPO-
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ATHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOU TEOPUM BEPOSATHOCTEW; YMEHUM HAXOIWTh
U OIICHMBAaTh BEPOSATHOCTH HACTYIUIEHUS COOBITUI B NMPOCTEUIIMX IMpaKTUYe-
CKHUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYMH;

BJIAACHUC HABBIKAMHU HCIIOJIB30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX ITPOTPaAMM IIpHU
PCIICHUHU 3a1a4.



COJIEPXAHUE VUYEBHOM JUCHUITJIMHBI
BBenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U
MpaKkTUYEeCKON naesTenbHOCTH. Llenu u 3amaum u3ydeHus: MaTeMaTUKU TIPH OCBOCHHUH
cnennansaHocten CIIO.

AJITEBPA
Pazeumue nonamusa o uucne
Lenpie u pannoHanbHbIe yncia. JelicTBurenbHbie yucna. [IpubnmkeHHble Bbl-
yucneHnsa. KommnekcHele yncia.
Kopnu, cmenenu u nozapugmoi

Kopuu n crenenu. KopHu HaTypainbHOH CTENEHU U3 YKCa U UX cBoicTBa. Crere-
HU C pallMOHAJIBHBIMU ITI0KA3aTEISIMU, UX CBOMCTBA. CTENEHU C JEHCTBUTEIbHBIMU 110-
kazatensimMu. Ceoiicmea cmeneHu ¢ 0eticmeumenbHbIM NOKA3amesnem.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE jorapudmuyeckoe ToxaecTBo. [ecs-
TUYHBIE U HaTypajbHble Jorapudmel. [lpaBuna neiictBuii ¢ morapudmamu. Ilepexon
HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne anredpanvecKux BbIpa:keHui. [IpeoOpazoBaHue palrOHAIbHBIX,
UPPALMOHATBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JIOTapU(PMHUUECKUX BBIPAKECHHIA.
Ilpakmuueckue 3anamus

ApudmeTrnueckue AEMCTBUS HaJ| YMCIAMM, HAXOXJACHHUE NMPUOIMKEHHBIX 3HA-
YEHU BEJMYMH M TOTPEIIHOCTEH BBIYUCICHUN (a0CONIOTHOW U OTHOCHUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienne u cpaBHeHHE KOpPHEN. BhITONIHEHNE pacYeTOB C pAIUKaJIaMH.

Pemenne wppaunOHaIBHBIX ypaBHEHUW. HaxoxkneHue 3HAYEHUN CTENEHEU ¢
panuoHabHBIMU MoKa3zaTensiMu. CpaBHeHue creneneid. [Ipeodbpa3oBaHus BEIpAKEHUM,
COJZIEpIKaIllMX CTENEeHU. Perenne noka3aTenbHbIX YPaBHEHUN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil norapudMa no mpou3BOJIBHOMY OCHOBaHUIO. llepexon
OT OJIHOTO OCHOBaHMS K JApyromy. Beruucienue u cpaBHenue ysorapudmosn. Jlorapud-
MUPOBAHHUE U TTOTCHIIUPOBAHUE BHIPAYKECHU.

[Tpubnu>keHHbIE BHIYMCIICHHUS U PEIICHUS NPUKIAJAHBIX 3a1ad. Pemienue snora-
pubMHUYECKUX YpaBHEHUH.

OCHOBbBbI TPUTOHOMETPUH
OcHogHble nonamus
Panuannas mepa yria. BpamarensHoe nBuxkeHue. CUHYC, KOCUHYC, TAHTE€HC U KO-
TAHT€HC YUCIIA.

OcHogeHble mpU2OHOMEMPUYECKUE MOHCOECM A




®opmyibl npuBeneHusa. PopMyibl ciioxeHus. Oopmyiibl yIBOeHUsT DPopmyivi
NOJI0OBUHHO20 Y2id.

[IpeoOpazoBaHus NPOCTENIIMX TPUTOHOMETPUYECKHUX BBIPAKEHUIM

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKUIMNA B MPOU3BEICHUE U
NIPOU3BENICHUS B CYMMY. Buipaowcenue mpuconomempuyeckux QyHKyuti uepes manzenc
NOJIOBUHHO20 ap2yMeHma.

Tpuzonomempuueckue ypagHeHua u HepaseHcmea

[Ipocreiiime TpUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiuiue mpueonomempu-
yecKue HepaseHcmea.

OOpaTHble TpUroHomerpudeckue (pyHKHUM. APKCHUHYC, apKKOCHUHYC, apK-
TaHIEHC.

Ilpakmuueckue 3anamus

PanuaHHbBIl METOJ M3MEPEHUS YIVIOB BpallEHUS U CBS3b C IPajyCHONl Mepoil.
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKECTBA, (POPMYJIbI CIOKEHUS, YIBOEHUS, PE0O-
pa3oBaHHWE CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MIPOU3BEAEHUE, TPEOOpPa30BAHNE
MPOU3BEJEHUSI TPUTOHOMETPUYECKUX (PYHKIMH B cymmy. [IpocTeiimme TpuroHomer-
pUYECKHE YpaBHEHHs U HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHUE (DYHKIIMH:
apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DyHKyuu, ux ceoiicmea u paguxu

@Oynxnuu. O051acTh ONPEAENICHUs] 1 MHOXKECTBO 3HAUEHUI; rpaduK (PyHKIUH,
nocTpoeHue rpad@uKoB GYHKUIUN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.

CeoiictBa (QpyHKkuMu. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTrPAHUYECH-
HOCTb, NEPHOAUYHOCTh. [IpomMexXyTKM BoO3pacTaHuss U YOBIBaHUS, HauOoJIblIEEe U
HaMMEHbIIIee 3HAaYEHUs, TOUKU dKcTpemyMa. ['padnueckast narepnperauus. [Ipumepsl
(YyHKIHMOHAJIBHBIX 3aBUCUMOCTEN B pPeaIbHBIX MpoLEeccax U sBICHUsAX. Apudmernye-
CKH€ onepaluu HaJl (QyHKIHSIMU.

Cnoxnas pyHkuus (komnosuuus). [lonsmue o nenpepvleHOCmMU (OYHKYUU.

Oopatuble pyHkumuu. Ooracms onpedeieHus u 00J1acmb 3HAYeHULl 0OPAMHOLL
¢dyukyuu. I pagpux oopamnoti pynkyuu.

CreneHHble, MOKa3aTENbHbIC, JIOTAPU(PMHUUECKIE U TPUTOHOMETPUYECKUE (PYHK-
uuu. OOpatHble TpuroHomerpuyeckue GpyHkuuu. OnpeneneHuss QyHKIMM, UX CBOU-
ctBa u rpaduku. [IpeoOpazoBanus rpadukos. [lapannenbHpii IEpeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEH KOOPAMHAT M CHUMMETPHS OTHOCUTEJIBHO Hayajla KOOPAMHAT,
CUMMETPHSI OTHOCUTENIBHO MPSIMON Y = X, pacTsLDKEHHE U CKaTHE BIIOJIb OCEH KOOPIH-
HaT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEM MEXIy NEPEMEHHBIMH B peajbHBIX NpOIleccax u3
CMeXHBIX nucuuriuH. Omnpenenenne ¢GyHkumid. [loctpoeHne m uteHue rpaduKoB
bynkuumii. UccnenoBanue dynknuu. CBOWCTBA JIMHEWHOW, KBaJAPATUIHOM, KYCOUHO-
JUHENHOU 1 NpoOHO-HHEHOM QyHKIui. HenpepbiBHBIE 1 IepuogndecKue (QyHKIIHH.
CaoiicTBa 1 rpadUKu CUHYCa, KOCHHYCa, TaHTeHca 1 KoTaHTeHca. O0paTHbie (PYHKITUU
u ux rpadguku. O6paTHsie TpuroHomerpudeckue Gpynkiuu. [IpeodbpazoBanus rpadurka
dbynkuuu. ["apmonndeckue konedbanus. [Ipuxnanneie 3agaqm.

[TokazaTenbHbIe, JOorapuMUYECKUE, TPUTOHOMETPUIECKUE YPABHEHUS U Hepa-
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6eHCcmeda.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

MocaenoBareabHocTu. CriocoObl 3aJaHUsI U CBOIMCTBA YUCIOBBIX MOCIEIOBA-
TEJIbHOCTEM.

llouamue o npedene nocredosamenvrocmu. Cywecmeosanue npeoena MOHO-
MOHHOU 02panuyeHHou nociedogamenviocmu. CyMMHPOBAHUE IOCIEI0BATEIbHO-
cTeil. beckoHeuHo yObIBaronasi FeOMETPUUECKasi IPOTPECCHS U €€ CyMMa.

IpousBoanas. [loustue o npousBoAHON QyHKINU, €€ TEOMETPUUECKUI U (Hu-
3UYECKUN CMBICI. YpaBHEHHE KacaTelbHOU K rpaduky QyHkuuu. [IpousBogHbie cyM-
MBI, Pa3HOCTH, INPOM3BEIECHUSA, YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkiuil. IlpuMeHeHne Npou3BOMHOM K HCCIEAOBAHHIO (YHKUUI U IMOCTPOEHMIO
rpadukoB. [Ipouszsoonvie 0bpammuo QyHKyuy u KOMROUYUU DYHKYUU.

[IpuMmepsl UCHOAB30BAHMS MPOU3BOAHON IJIsI HAXOXKJACHHS HAWIYy4dlIEro penie-
HUS B IPUKJIAIHBIX 3aa4ax. Bropas nponsBoaHasl, €€ reOMeTpUIecKUil 1 PU3ndecKuii
cMmbici. Haxoxkaenue ckopocTu AJid mpoiiecca, 3a1aHHOro GopMyIion u rpa)ukoMm.

IlepBooOpa3nasi u uHTerpaJ. IIpumeHeHue ONMpENCICHHOTO HMHTErpana s
HAXOKJEHUS TUIOIIaAN KpUBOIMHEHOU Tpaneuuu. Popmyna Herorona—IJleitonuma.
[Ipumepsl IpUMEHEHUsI MHTErpajia B (PU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus

YucnioBas nociieJ0BaTeNbHOCTb, CIIOCOOBI €€ 3a/1aHHsI, BBIYUCICHUS YJICHOB I10-
cienoBarenbHOCTH. Ilpenen mocnenoBareabHOCTH. beCKOHEUHO yOBIBaIOIIAsl T€OMET-
pUYECKas IPOrpeCcCHs.

[Ipon3BoiHAs: MEXaHUYECKUN U TEOMETPUUECKUN CMBICH IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOU B oOuiem Buze. [IpaBuia u popmyinsl nuddepenupo-
BaHMs, TaOJIMIIA TPOU3BOAHBIX 3JIeMEHTapHbIX (yHKUMU. VMccnenoBanune (yHKIMH C
MOMOILBIO TTpou3BOoAHON. HaxoxkneHne HauboabIIero, HAMMEHbIIEr0 3HAYEHUS U DKC-
TpEeMaJIbHBIX 3HaYeHUH (PyHKIINU.

Nurerpan u nepBoobpasznas. Teopema HetoTona—IJleitonuia. [lpumenenue nu-
Terpajia K BBIYMCICHUIO (PU3MUECKUX BEJIUYUH U IIJIOLIA/IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUA M CUCTeMbI YPaBHEeHUM. PalinonanbHble, MppallMOHAIBHBIE, [TOKA-
3aTeJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX pelIeHU (Pa30KEHUE HA MHOXKUTEIU, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TPAPUUECKUN METO).

HepasencrBa. PanroHanbHble, HppalUOHAIIBHBIE, [TIOKA3aTEIbHBIE U MPUCOHO-
Mempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PELLICHMUS.

HUcnoab3oBaHue ¢cBOMCTB U rpagukoB (PYHKUUN NPH pellieHMH YPABHEHUM
U HepaBeHCTB. Meton uHTepBanoB. M300pakeHre Ha KOOPAMHATHOW IUIOCKOCTH
MHOYKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuxknaonwvie 3a0auu

IIpruMmenenne MaTeMaTUYECKUX METOAOB JJI PELICHUs COAEPKATENbHbIX 3a1a4

10



U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

NHuTtepnperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHOCHIBHOCTE YpaBHeHUH. [IpeoOpa3oBanre ypaBHEHUH.
OcHOBHBIE TTPUEMBI pELICHUs ypaBHEHUN. Pemenue cucrteM ypaBHeHui. VMcnons3oBa-
HUE CBOMCTB U rpadukoB GyHKIUNA sl pelICHUs] ypaBHEHU 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOATHOCTEN
nemenmovl KOMOUHAMOPUKU

OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3a/layd Ha MOJCYET Yucia pa3MelIeHuH,
NepecTaHoBOK, coueTaHui. Pemienue 3agad Ha nepedop Bapuantos. dopmyna OuHoma
Hrrotona. CBoiictBa OMHOMUHAIBHBIX KO3 duimenToB. Tpeyronbuuk [lackans.

DJIEMEHTBI TEOPUU BEPOATHOCTEH

CoObITHE, BEpOSTHOCTh COOBITHSI, CIIOKCHHE W YMHOKEHHE BEpOsITHOCTEH. [0-
HAMUe 0 He3a8UCUMOCMU COObIMULL. /JUCKpemHas CIyyauHas 6eluyunad, 3aKoH ee pac-
npeoenenus. Hucnogvie xapaxmepucmuku OUCKPEmHOU CAy4atHou eeaudunsl. 1lous-
mue o 3aKoHe OOnbUUX Yucei.

Jiemenn bl MamemMamuyeckou CmamucmuKy

[Ipencrapienue naHHBIX (TaOIUIBI, AUATPAMMBI, TpadUKN), 2eHepalbHAsl COBO-
KYNHOCMb, 8bl00pKA, cpedHee apudhmemuueckoe, meouana. Ilowsmue o 3adavax ma-
memamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epoImHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopus pa3BuTrs KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEN U CTATUCTUKU U UX
pOJIb B pa3UYHBIX chepax yeaoBeUeCKon xu3HeaesTeapHocTU. [IpaBuna koMOuHaTo-
puku. Pemenre kKoMOMHATOpPHBIX 3a7ad. Pa3zMerieHus, coyeTaHUsI U MEPECTaHOBKH.
bunom Hrrotona u tpeyronsHuk [Tackans. [Ipuknagneie 3agaum.

Knaccuueckoe omnpeneseHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMA O
CyMMe€ BepOsSTHOCTEW. Brruncienue BepostHOcTeN. lIpenacraBnenue 4uCIOBBIX JaH-
HbIX. [[puknagHbie 3a0a4n.

I'EOMETPUA
Ilpamvle u naockocmu 6 npocmpancmnige
B3auMHOe pacnoniokeHue IByX MNpsIMBIX B mpocTtpaHcTBe. [lapamienbHOCTH
npsAMoit u miockoctu. [lapannensHoCTh IOCKOCTEN. [lepneHInKyAIpHOCT IPAMOM 1
IJIOCKOCTH. [lepneHIuKynsap U HaKJIOHHAsA. YTOJI MEXIY MPSIMOM U IIJIOCKOCTBIO. JIBY-
IPaHHBINA YroJl. YTOJ MEXKAY INIOCKOCTAMU. [lepneHauKyIISIpHOCT JABYX INIOCKOCTEH.
I'eomeTpudeckue mnpeodOpa3oBaHus MPOCTPAHCTBA: MapaUIeIbHBIA TEPEHOC,
CUMMETPHSI OTHOCUTEIBHO TIOCKOCTH.
[TapannensHoe mpoekTupoBaHue. [lnowads opmozonanvhou npoexyuu. 1300-
pakeHHe MPOCTPAHCTBEHHBIX (HUTYP.
Muozozpannuku
Bepmunel, pebpa, rpanu MHororpaHHuka. Paseepmka. Muozoepanmusie yenwi.
Buinyknvie mnozoepannuxu. Teopema Sunepa.
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[Ipusma. Ipsamas u naxnonnas npuszma. [lpaBunbHasa npusma. [lapannenenunen.
Ky6.

IInpamuna. [IpaBunpHas nupamuaa. Ycedennas nupamuaa. Terpasap.

Cummetpun B KyOe, B TapajuieJenunee, B MpU3Me U MAPaAMU/IE.

Ceuenus Ky0a, IpU3MbI ¥ TUPAMU/IBI.

[IpencraBneHre o MpaBWIBHBIX MHOTOTPaHHUKaX (TeTpa’zpe, KyOe, OKTa’ape,
JOCKA3IpE U UKOCAdIPE).

Tena u nogepxnocmu epavienus

[unmuaap u koHyc. YcedeHHbl kKoHyc. OCHOBaHUE, BBHICOTA, OOKOBasl MOBEPX-
HOCTb, 0Opasytoiasi, pazBepTka. OceBble CEUCHHs U CEUEHUs, MapajljieibHble OCHOBA-
HUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HU3zmepenusn ¢ 2eomempuu

O6beM u ero uzmepenue. MurerpanpHas hopmMyna oobema.

®opMmyibl 00beMa Ky0a, IpsIMOYTOJILHOTO Tapayljieienuneaa, MPU3Mbl, IIUIHH-
npa. @opmynbl o0beMa upamMuabl U KoHyca. DopMyIibl MIONIaau MOBEPXHOCTEN 11U~
auHApa U Konyca. opmyniel o0bema 11apa u Iioaau cQepsl.

[Togo6ue Ten. OTHOIICHUS TUIONIAIeH MOBEPXHOCTENH U 00bEMOB MOJAO0HBIX TE.

Koopounamot u gekmopul

[IpsimoyrosibHast (IekapToBa) cUCTeMa KOOpJAWHAT B IpocTpaHcTBe. Dopmyrna
pacCTOSTHUSL MEXAY ABYMSI TOUKaMu. YpaBHEHUS CHEpbl, nI0CKOCU U NPAMOU.

Bekropel. Moaynbe BekTopa. PaBeHCTBO BEKTOpOB. Cli0KEHNE BEKTOPOB. Y MHO-
YKEHHE BEKTOpa Ha yuciio. Pa3iioxkeHue BEKTOpa 10 HAIPABICHUSAM. YTOJI MEXKIY JBY-
M BekTopamu. [Ipoeknns Bekropa Ha ock. KoopanHatsl BekTopa. CKalApHOE IPOU3-
BEJICHUE BEKTOPOB.

Hcnonp30BaHne KOOPIAMHAT U BEKTOPOB IPU PELICHUU MAaTEMaTUYECKUX U IIPHU-
KJIaJIHBIX 3a]1ay.

Ilpakmuueckue 3anamus

[Ipr3Haku B3aMMHOTO PACIIOIOKEHUS NMPAMBIX. YTOJI MEXKIY NpAMbIMU. B3anm-
HOE PACIOJIOKEHUE MPSAMBIX U IJIOCKOCTEW. [lepnenauKkynsap U HaKJIOHHAs K IJIOCKO-
CTH. YTOJI MEXJy NPSIMOU U INIOCKOCTHIO. T€OpEMBI O B3aUMHOM PAaCHOJIOKEHUU TPSi-
MOW U TNIOCKOCTH. Teopema 0 TpeX NEPIEeHIUKYISpax.

[Ipyu3Haku 1 CBOKCTBA MAPAIUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEH.

PaccrossHue OT TOUKM 1O IUIOCKOCTH, OT MPAMOM 10 IUIOCKOCTH, PACCTOSHUE
MEXY TIOCKOCTSIMU, MEXY CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXK1y IIPOU3BOJIbHBIMU
dburypamu B IpoCTPaHCTBE.

[TapanensHOE MPOEKTUPOBAHKUE U €r0 CBOMCTBA. Teopema o niowaou opmozo-
HANIbHOU NPOeKyuu MHO20Y20IbHUKA. B3anMHOE pacnosioKeHUue MPOCTPAHCTBEHHBIX
duryp.

Paznmuunbie BuIbI MHOTOTpaHHUKOB. WX wm3o0pakeHus. CeueHus, pa3BEpPTKU
MHOrorpanHukoB. [lmomanas noBepxHocTu. Bunbl cummerpuii B npoctpanctse. CuM-
METpHS TEJ BpallleHUs] U MHOTOTPaHHUKOB. Brruncienue miomaaei u 00beMoB.

Bekropsl. JleiicTBus ¢ BekTopaMu. JlekapToBa cucteMa KOOPAMHAT B ITPOCTPaH-
CTBE.
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VYpaBHeHUE OKpPYXKHOCTH, C(ephl, IUIOCKOCTU. PaccTosiHMe MeXIy TOuYKaMmu.
JleficTBHs C BEKTOpaMu, 3aJaHHBIMU KoopAauHaTaMu. CKaJsipHOE MPOU3BEICHHE BEK-
TOpOB. BekTopHOE ypaBHEHHE MPSIMOMl U MJIOCKOCTU. Vcronb30BaHUE BEKTOPOB IPHU
JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEayJUTOPHBIX 3aHSATUN CTyJEHTaM Hapsay C PEUICHUEM 3aJad U BBINOJI-
HEHUS MPAKTUYECKUX 3aJaHUA MOXKHO INPEUIOKUTH TEMbI HCCIEIO0BATENbCKUX U pe-
depaTuBHBIX PabOT, B KOTOPBIX BMECTO CEPHUIl OTIEIBHBIX MEJIKUX 3a/1ad U YIpakKHe-
HUM MpejyIaraloTcsl CIOKETHbIE 3aJaHusl, TpeOyIolue IIUTEIbHOM paboThl B paMKax
OJIHOM MaTEeMaTUYECKON CUTyallMu. DT TEMbl MOTYT OBbITh KaK WHAMBUIYaJTbHBIMU
3aJIaHUSIMH, TaK U TPYIIIOBBIMU ISl COBMECTHOTO BBIITOJIHEHHS HCCIIETOBAHUS.

Ilpumepnvie memot pepepamos (00Kk1a008), ucciedo8amenrbcKux RPOEKmM o
» HenpepsiBHBIE APOOH.
* IIpuMeHeHHe CI0KHBIX ITPOLICHTOB B 3KOHOMUUYECKHUX PacyeTax.
 [TlapamienpHOE IPOEKTUPOBAHUE.
* CpenHue 3HaYEHUS U UX IPUMEHEHHE B CTATUCTHKE.
* BexkTopHOe 33a/1aHne MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
» CrnoxeHue rapMOHUYECKUX KOJIeOaHUH.
* I'paduueckoe penieHre ypaBHEHHU U HEPABEHCTB.
» IlpaBunbHbIE U MOTYNPABUILHBIE MHOTOTPAHHUKH.
« KoHnueckue ceueHus U UX NPUMEHEHHUE B TEXHUKE.
* Ilonsrue nuddepeHunana u ero NpUIOKEHU.
* (CxeMbl NOBTOPHBIX UCIIBITAaHUN bepHyim.
* HccnenoBanue ypaBHEHHI U HEPABEHCTB C IapaMETPOM.
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TEMATHUYECKOE INTAHUPOBAHUE

PaGouas mporpamma yueOHON NUCHMIUIMHBI MOXXET OBITh aJanTHpOBaHa JIsi MHBAIUIOB U
it ¢ OB3.

MaxkcumanpsHas ydeOHast Harpy3ka o0yJarommxcs cocTaBisieT 234 gaca, B TOM YHCIE:
00s3aTeNIbHON ayAUTOPHOU y4yeOHOU Harpy3ku oOydarollerocsi, BKJIIOYas NPAaKTHYECKHUE 3a-
HATHSI — 156 Yacos;

camMocCTosTeNbHAs paboTa 00yJaromuxcs — 78 4acos.

Kouu4yecTBO yacoB

AynutopHble 3aHATHA. Conep:kaHue 00yYeHust

BBenenue 2
Pa3BuTHe moHATHS 0 YnCie 8
Kopnu, crenenu, gsorapudmsl 14
[TpsiMbI€ 1 TUTOCKOCTH B TIPOCTPAHCTBE 10
KomOunaropuka

KoopauHaTe! 1 BEKTOPHI 6
OCHOBBI TPUTOHOMETPUU 12
DYHKIUN U TPapUKH 12
MHororpaHHUKY U KPYTJIbIe TENa 18
Hadaa MaTemMaTHYeCKOTO aHaIH3a 20
WuTerpan u ero npuMeHeHue 10
DNeMEHTBI TEOPUU BEPOSITHOCTEN M MaTeMaTuye- 6

CKOI CTaTUCTUKU

VYpaBHEHHUs 1 HEPABEHCTBA 34

Hrtoro 156

CamocrosiTeqbHast padoTa 00y4arommuxcs

[TonroroBka K MPaKTUYECKUM 3aHSATHUSM, TIOJITO-
TOBKA BBICTYIIJICHUH 110 3a/IaHHBIM TeéMaM, JTOKJIa-
JI0B, pedepaToB, 3cce, UHIMBUYAIbHOTO IPOEKTa -

C UCTIOJb30BaHNEM WH()OPMAIIMOHHBIX TEXHOJIOTUI

, IOATOTOBKA K KOHTPOJBHBIM paboTaM M mpome-

JKYTOYHOM aTTeCTalluy U JIp.

Hpomeofcymouuaﬂ ammecmayus 6 ¢ﬁopme IK3amena

Bcero 234
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YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOHM JUCLUIIJIMHBI B/1.06 Martemartuka

O6opynoBanue yueOHOro KabMHeTa:

* [I0CA/IOYHBIE MECTA M0 KOJMYECTBY 00YyUaIONTNXCS,;
* pabodee MeCTO MPErnoIaBaTels;

* mKadbl U1 XpaHEHUS TTOCOOMIA;

* KOMIUICKT Y4eOHO-METOAMIECKON TOKYMEHTAINH;

* HATJISIHBIE TIOCOOUS:

1. Habop reomeTpuyeckux Tei;

2. TaGmurrsr:

a) Wurerpanel — Lt

0) [IpousBoanbie — luit

B) PasmepHocTh (puznyeckux BeIM4UH — 1T

r) DopMyIIbl COKPAIIEHHOTO YMHOXKEHHS — 11T
) [Ty npaBuibHO — 1T

e) ['peueckuii u naTuHCKUM andaBut — 1T

3.Iloptpetsl yueHbIx — 12mT

4.JIuneiika, TpEyroJbHUK — TPAHCIOPTUP, HUPKYJIIb — 31T

5.MakeTbl TeOMETPUYECKUX Tel

bubmmoreunsiit hoH;

* y4eOHUKHU;

* yueOHO-MeToanueckue komruiekceol (YMK) mist peanuzannn o6pa3oBaTebHON

porpamMmsbl cpeaHero oouiero oopazosanus B npeaenax ocsoenus [HI1CC3
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https://biblio-online.ru/book/matematika-407062
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B IIpuka3 MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @enepanum ot 17.05.2012 Ne 413
«“O0 yrBepkaeHUU (emeparbHOTO TOCYAApPCTBEHHOTO O0pa30BaTEIBHOTO CTAaHAApPTa CPEAHETO
(momHOTO) 00I11IET0 00pa30BAHUS Y.

. Iucemo JlemapraMeHTa ToCy1apCTBEHHOM MOJIMTUKHU B cpepe moaroToBku padbounx kaapos u JAI1O

MunucrepcrBa obpa3zoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHganuu mo opraHuza-
MM [OJYYEHHsI CPEHEro 00Iero oopa3oBaHus B Mpeeaax OCBOCHHs 00pa30BaTeIbHbIX MPOrpaMM
CpelHero mpoQeccHoHABHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOLIEro 0Opa30BaHUsSI C y4ETOM
TpeboBaHU# (eaepabHbIX T'OCYIAPCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB U IMOJYyYaeMOM IMPO-
(deccun WM CIeNUaIbHOCTH CPETHETO MPOPECCHOHATHFHOTO 00pa30BaAHUSY.

. bammvakor M.M. Maremarnka, KHUATaA IS TIpenojaaBarenel: Merogudeckoe mocooue mius HITO,

CIIO / M. Bammakos - M.: U3natensckuil LeHTp «Akagemus», 2013.- 224c.

. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yacts 1 : yueOHOe mocodue mist cpel-

Hero npodeccruonanbHoro odpaszosanus / H. B. boromonoB. — 2-¢ u3a., ucop. u gomn. — MOCKBa :
M3 parensctBo HOpaiit, 2017. — 364 ¢. — (IIpodeccronansuoe oopazosanue). — ISBN 978-5-534-
02008-3. — Tekct : oanektponnbii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/400570

. boromonos, H. B. MaremaTtuxka. 3amgauu ¢ pemieHussMd B 2 4. HacTh 2 : yueOHOe mocoOue it cpei-

Hero npodeccuoHanbsHoro oopaszosanus / H. B. BoromonoB. — 2-e u3z., ucop. U gomn. — MOCKBa :
Uz narenscto I0paiit, 2017. — 285 ¢. — (IIpodeccuonanbHoe oopazosanue). — ISBN 978-5-534-
02010-6. — Tekcr : onekrponnbri // OBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/400571

. Jamunrep, B. A. Metonuka o0ydeHus mMateMaTuke. IIpakTHKyM 1O peIIEeHHIO 3a1a4 : yyeOHoe I1o-

cobue It cpegHero npodeccuonaibHoro oopasosanus / B. A. Jlanuarep. — 2-€ u3M., UCHP. U IOIL.
— Mocksa : UznmarensctBo Opaiit, 2018. — 271 ¢. — (IlpodeccuonanbHoe oOpa3oBaHuE). —
ISBN 978-5-534-00695-7. — Texcrt : anekrponnsiit / DBC FOpaiir [caiir]. — URL: https://biblio-
online.ru/bcode/414783

. Hamunrep, B. A. Metonuka o0ydeHUs CTEpeOMETpUU MOCPEACTBOM pELICHUs 3aaad : yueOHoe

nmocoOue Jij1s cpeaHero npodeccuoHanbHoro oopasopanus / B. A. Jlanunarep. — 2-¢ U3/., HCIp. U
nor. — Mocksa : U3narensctBo FOpaiit, 2018. — 370 c. — (IIpodeccuonansnoe oOpa3zoBaHue).
— ISBN 978-5-534-04873-5. — Tekcr : omekrponsbii // DBC IOpaitr [caiit]. —
URL.: https://biblio-online.ru/bcode/416038

. Hamunrep, B. A. Meroauka o0y4eHus HayalaM MaTeMaTHYECKOTo aHAIM3a : yYeOHHK W MPaKTH-

KyM JUIs cpeHero npodeccruoHansHoro oopasosanus / B. A. Jlanuarep. — 2-¢ u3., UCTIP. U AOT.
— Mocksa : UznarensctBo FOpaiit, 2018. — 162 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-9916-8987-8. — Tekcr : oamekrponnsii // DOBC IOpaiit [calT]. —
URL.: https://biblio-online.ru/bcode/414658

. CipaBouHO-OnbnMorpapuyeckue u3gaHus
. bynrakoB H.A., OcumoBa N.A. OcHOBHble 3aKOHbI U GOPMy/bl N0 MaTemaTuKe n dusmke: Cnpa-

BouHUuKhttp://window.edu.ru/resource/797/56797

. CnpaBo4yHMK No matemaTtuke http://maths.yfal.ru
. https://www.calc.ru/ CrnpaBounsiii moprai Kamskyastop

. Ilepronnueckre u3aanust

. Bectauk arpapnoit Hayku.-2018 - Nel-12.

. Hayka u sxu3nb.-2018.-Ne1-12 .https://www.nkj.ru/archive/
. Cpennee nmpodeccronabHoe o0pazoBanne.-2018.-Ne1-12.

. «KBanT» http://kvant.ras.ru

. Undopmannonnsie pecypcebl cetu «MHTEpHET»
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https://biblio-online.ru/bcode/400570
https://biblio-online.ru/bcode/400570
https://biblio-online.ru/bcode/400571
https://biblio-online.ru/bcode/400571
https://biblio-online.ru/bcode/414783
https://biblio-online.ru/bcode/414783
https://biblio-online.ru/bcode/416038
https://biblio-online.ru/bcode/414658
http://window.edu.ru/resource/797/56797
http://window.edu.ru/resource/797/56797
http://window.edu.ru/resource/797/56797
http://window.edu.ru/resource/356/44356
http://maths.yfa1.ru/
https://www.calc.ru/
https://www.nkj.ru/archive/
http://kvant.ras.ru/

agbrwpdnE

http://www.consultant.ru/ - Odunuansaeiii caidtT kommanuu "KoncynsranT [roc"
http://www.edu.ru/ Poccuiickuii mopTanx OTKPBITOT0 00pa30BaHuUs

http:\\www.allmath.ru Allmath.ru—scs maTemaTnka B omHOM MecTe

Math.ru - MopTan matematnyeckoro obpasosaHua

http:\\www.mathtest.ru MaremaTika B TOMOIIb IIKOJbHUKY U CTYJICHTY (T€CThI 110 MaTEMaTH-
ke on-line)

OneKTpOHHO-0MOINOTEYHAs cucrema U3/1aTeNNbCTBA «KnoPyc» 3b6C BOOK.RU
https://www.book.ru/static/about
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http://www.consultant.ru/
http://www.edu.ru/
http://www.allmath.ru/
http://window.edu.ru/resource/362/35362
http://www.mathtest.ru/
http://www.book.ru/activate/XID235IbZ94wK2ctChW
https://www.book.ru/static/about

JIMCT perucTpauvy u3MeHeHH i

Homep TexkcT U3MEeHeHus IIpuka3, npoToKo. 3aceqaHus Y4eHOr0o
coBeTa YHHBepCHTeTa
HU3MEeHeHUsl
Ne Jara
1 BHeceHbl H3MEHEHUS B 4aCTH MH- [TpoTokon Ne 13 30.08.2018 1.
(hopmarmoHHOTo 0OeCTIeYeHUS pe-
aJIM3aly MPorpaMMsl (B TOM YHUC-
Jie B 4YaCTH CIHCKa JUTEPATYphl),
00HOBJICH (DOH/T OIICHOYHBIX
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Jluteparypa:

1. OdunmanpHBIC U3TAHUS
1.1. HopMaTtuBHO-TIpaBOBbBIE JOKYMEHTHI

06 obpasosaHum B Poccuiickor Pepepaumm (c usmeHeHuamm Ha 26 niona 2019 roaa)
DedepanvHolii 3aKOH om 29 oexabpsi 2012 200a No273-D3
http://docs.cntd.ru/document/902389617 (mata obpamienus 28.08.2019) (HeorpaHWYEHHBINH J10-

crym)

2. JIns oOydarormxcst

OcHoBHas y4cOHas IuTepaTypa

2.1. bawmarxos, M.H. Matematuka: yueOuuk/ M.M.bammakos. — 2-e u3a., crep. — Mocksa: KHO-
PYC, 2019. — 394 c.- (Cpennee mpodeccuonanbHoe oopazoBanue). ISBN 978-5-406-06554-9

2.2. bawmarxos, M. M. Marematuka. : yaeouuk / baimmakoB M.M. — Mocksa :KuoPyc, 2019. — 394
c. — (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528 (nata obparie-
Hus: 28.08.2019). — TekcT : 3IeKTPOHHBIN.

2.2. bocomonos, H. B. AnreOpa u Hayayia aHajau3a : ydyeOHoe mocobue it cpeaHero mpodeccuo-
HabpHOTO 0OpasoBanus / H. B. boromomoB. — Mockga : U3natensctBo IOpaiit, 2019. — 240 ¢. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcer: snexrponHslii / IbC
FOpaiit [caiiT]. — URL.: https://biblio-online.ru/bcode/428057 (nara oOpamenus: 28.08.2019).

2.3. bocomonos, H. B. 'eomerpus : yaeOHOE 1mocodue i cpeaHero npodeccuoHaabHOro o0pa3oBa-
nus / H. B. boromonoB. — Mocksa : M3narensctBo FOpaiit, 2019. — 108 ¢. — (IIpodeccronanbHoe
oOpazoBanue). — ISBN 978-5-534-09528-9. — Texkcrt: anexktponusiii / ObC HOpaiitr [caliT]. —
URL.: https://biblio-online.ru/bcode/428060 (nmata obparmienus: 28.08.2019).

JlononnurensbHas yueOHas IuTeparypa

2.4. bocomonos, H. B. Marematuka. 3amaun ¢ pemenusmu B 2 4. Yacte 1 : yueOHOE mocobue s
cpenHero mnpodeccuoHanbHoro oopasosanus / H. B. BoromomoB. — 2-e u3m., uchnp. u jgom. —
Mocksa : U3natenscrBo FOpaiit, 2019. — 439 c. — (IIpodeccronanbroe oopazoBanue). — ISBN
978-5-534-09108-3. — Tekct: amekrponnbi / OBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/434515 (nmata obpamenwus: 28.08.2019).

2.5. bocomonos, H. B. Marematuka. 3amaun ¢ pemieHusMa B 2 4. Yacth 2 : yueOHOE mocodue yis
cpenHero mnpodeccuoHanbHoro obopasosanus / H. B. BoromomoB. — 2-e u3m., uchnp. u jgom. —
Mocksa : U3natenberBo FOpaiit, 2019. — 320 c. — (IIpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-09135-9. — Tekcr: amekrponnbii // OBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/434516 (mata obpamenwus: 28.08.2019).

2.6. Bocomonos, H. B. [Ipaktuyeckue 3aHATHS 110 MateMaTrke B 2 4. Yacte | : yueObHOE mocodue aiis
cpennero npodeccrnonanpHoro oopasoanus / H. B. boromonos. — 11-e u3n., nepepab. u gom. —
Mocksa : U3natenserBo FOpaiit, 2019. — 326 ¢. — (IIpodeccronanbroe oopazopanue). — ISBN
978-5-534-08799-4. — Tekct: amexktponnbi / OBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/434366 (nmara obpamienus: 28.08.2019).

2.7. Bocomonos, H. B. IlpakTrueckue 3aHATHS 110 MaTeMaTuke B 2 4. YacTp 2 : yueOHOEe mocooue Juist
cpennero npodeccruonanbaoro oopazoanusi / H. B. boromonos. — 11-e u3n., mepepad. u gom. —
Mocksa : UznarensctBo FOpaiit, 2019. — 251 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN
978-5-534-08803-8. — Texkct: anextponHslit // DBC HOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/434367 (nata obparmenus: 28.08.2019).
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2.8.1'ucun, B. b. Marematuka. [Ipaktukym : ydebHOE mocoOue s CpeaHero mpodeccHnoHaIbLHOTO
obpazosanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : U3parensctBo FOpaiit, 2019. — 202 ¢. —
(ITpoeccuonansuoe obpazoBanue). — ISBN 978-5-9916-8846-8. — Texkct: anextponssiii // ObC
FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/437448 (nata oopamienus: 28.08.2019).

2.9. lopogheesa, A. B. Maremaruka. COOpHUK 3a7a4 : y4eOHO-MIPAKTUIECKOE MTOCOOUE ISl CPEAHETO
npodeccuonaibHoro odpaszosanms / A. B. JlopodeeBa. — 2-¢ m3a. — MockBa : M3gaTenbCcTBO
IOpaiir, 2019. — 176 c¢. — (IIpodeccuonanpHoe obpaszoBanme). — ISBN 978-5-534-08796-3. —
Texkcr: anexrponnsiii / DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/426506 (mara
obparmienusi: 28.08.2019).

3. ns npenogaBaTeneit

3.1.Mpunkas MumnHobpHaykn Poccuum o1 29.12.2014 N 1645 "O BHECEHUU U3MEHEeHUI B NpuKa3 MuHu-
cTepcTBa 06pasoBaHms U Haykn Poccuiickont @eaepaumm ot 17 maa 2012 r. N 413 "O6 yTBepxKAEHUM
denepanbHOro rocyaapcTBeHHOro 0bpa3oBaTeNbHOro CtaHgapTa cpeaHero (nonHoro) obuiero 06-
pasoBaHus" (3apeructpmpoBaHo B MwuHiocTe Poccuu 09.02.2015 N
35953)https://rulaws.ru/findresult/ (mara ob6pamienus: 28.08.2019).(OTKpBITHINA AOCTYII)

3.2.Mncbmo MuHobpHayku Poccum o1 17.03.2015 N 06-259 <O HanpasieHnM AopaboTaHHbIX PeKo-
MeHAaLUMIA No OpraHn3aLmMmn noay4yeHuns cpeaHero obuiero obpa3oBaHMa B Npeaenax ocBoeHus ob-
pa3oBaTe/ibHbIX NPOrpamMmm cpeaHero npodpeccmoHanbHoro o6pa3oBaHMs Ha 6a3e OCHOBHOIO obule-
ro obpasoBaHMs c yyeTom TpeboBaHUI deaepanbHbIX rocyAapcTBEHHbIX 06pa3oBaTe/ibHbIX CTaH-
[apToOB M noJsiy4aemon npodeccum Uam cneumnanbHOCTU cpeaHero npodeccnmoHasbHoro obpasosa-
Hua>https://rulaws.ru/findresult/ (naTa oopamenus: 28.08.2019).(OTKpBITHIH JOCTYT)

3.3. [lanuneep, B. A. Meronuka oOyueHHsI HayaJlaM MaTEeMaTHYECKOTO aHajK3a : y4eOHUK U MPaKTH-
KyM JIIsL CpeHero npodeccuonansHoro oopazosanus / B. A. Jlamuarep. — 2-¢ u3., uchp. u JA0I. —
Mocksa : UznatensctBo FOpaiit, 2019. — 162 c. — (IIpodeccuonansuoe odbpazosanue). — ISBN
978-5-9916-8987-8. — Tekcr : anektponusii / OBC IOpaiit [caiiT]. —URL: https://biblio-
online.ru/bcode/437138 (nara oOpaienus: 28.08.2019).

3.4. Jlanuneep, B. A. Metoauka oOyuenuss MatemaTuke. [IpakTHKyM MO pemieHuro 3a1ad : yuyeOHoe
nocooue s cpenHero npodeccrnoHabHOTO 00pasoBanus / B. A. JlanmHrep. — 2-¢ u3M., UCHp. U
nomn. — Mocksa : U3natensctBo HOpaiit, 2019. — 271 ¢. — (IIpodeccuonansnoe oOpa3oBaHue). —
ISBN 978-5-534-00695-7. — Tekct : anextponHsiii / ObBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437284 (nara obparmenus: 28.08.2019).

3.5.Kankaesa, JI. C. Teopust u MeToariKa 0Oy4eHUs MaTeMaTHKe: YacTHast MeToauka B 2 4. Yacts 1 :
yaeOHOe rmocobue st cpeaHero npodeccuoHanbHoro oopaszosanus / JI. C. KankaeBa. — 2-¢ u3n.,
uctp. u gorn. — Mocksa : U3natensctBo IOpaiit, 2019. — 264 ¢. — (Ilpodeccuonansnoe o6paszo-
Banue). — ISBN 978-5-534-04954-1. — Tekcr : anektponHsii / OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/439017 (nara oopamenus: 28.08.2019).

3.6.Kanxaesa, JI. C. Teopus u MeToAMKa O0OYYCHUsI MAaTEeMaTHKe: YacTHas MeToIuKka B 2 4. YacTp 2 :
yueOHoe rmocodue s cpenHero npodeccrnonansaoro odpasosanus / JI. C. Kankaesa. — 2-¢ w3,
uctp. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 191 ¢. — (IIpodeccnonansHoe oo6pa3zo-
Banue). — ISBN 978-5-534-04955-8. — Tekcr : anektponusii / DBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/439018 (mara obpaimenus: 28.08.2019).

4. CnpaBo4yHO-O0uOHMOrpaduyecKkue u3aaHus

4.1. BynrakoB H.A., OcunoBa N.A. OcHOBHbIC 3aKOHBI M (DOPMYIBI MO MaTeMaTuke u (PU3HUKE:
Cnpaounuk_http://window.edu.ru/resource/797/56797 (mara obparuenus: 28.08.2019). (OTKpbITHIHA

JIOCTYII)
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4.2 1poexr  100formul.ru:  cOopuuk  dopMysa  anreOpbl, TCOMETPUU M TPUTOHOMET-
puwrhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (mara oOpamenus: 28.08.2019).
(OTKpBITHIN 10CTYI)

4.3. CrupaBoynuk o marematuke http://maths.yfal.ru (mara oopamenus: 28.08.2019). (oTKpBITHII
JIOCTYII)

4.4.  https://www.calc.ru/  CopaBounsiii  mopran  Kamekymstop — (mata  oOpalieHus:
28.08.2019).(OTKpBITHIN JOCTYII)

5. Ilepronueckre U3aaHust

5.1. MaremaTtrueckoe oOpa3oBanus.- Pexum moctyna https://matob.ru/archive.html (aata obpa-
weHuns: 28.08.2019). (oTKpbITbIN AocTyn)

5.2. «KBauT» http://kvant.ras.ru (aaTta obpaieHus: 28.08.2019). (OTKpbITbIV AOCTYN)

5.3. «Hayka u Texauka» http://online-zhurnaly.ru/zhurnaly/8641-nauka-i-tehnika-7-iyul-2019.html
(mata obopamenus: 28.08.2019) (OTKPBITHIA JOCTYI)

6. Unpopmanimonuslie pecypcesl cetu «MHTEpHET»

6.1. MunucrepcTBo o0pazoBanus U Hayku PO OI'AY «DUPO» http://www.firo.ru/ (aata obpaiue-
HuA: 28.08.2019).(OTKPBITHIN 1OCTYI)

6.2. Tlopran «Bceobyu»- crpaBogHO-UH(GOPMAIIMOHHBIA 00pa30BaTEIIBHBIN CalT, €MMHOE OKHO J10-
cTyma K  oOpasoBareibHBIM  pecypcam  http://www.edu-all.ru/  (mata  obpauieHwus:
28.08.2019).(OTKpBITHIH JOCTYI)

6.3. Enunas xoiviekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/
(nata obpaweHua: 28.08.2019).(OTKPHITHII 1OCTYI)
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