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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o61ieoOpa3oBaTenbHOM yueOHOW AucHUIUIMHA «MaremaTuka: ai-
reOpa ¥ Hayajga MaTeMaTHYECKOrO aHaliu3a; reoMeTpus» (manee — «MaremaTuka)
npeaHa3HayeHa JUisi U3YyYeHUs] MAaTEeMAaTHKU B MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTebHYIO0 TPOrpaMMy CpEHEro oOIIero
oOpa3oBaHusl Ha 0aze OCHOBHOrO OO0IIEro oOpa3oBaHUs IMPHU MOJATOTOBKE CIEIHAIIH-
CTOB CPEAHETO 3BEHA MO crienuanbHOCcTH 35.02.05 ArpoHomus.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC COO, npeabsaBIsIeMbIX
K CTPYKTYpE, COJEP>KaHUIO U pe3yibTaTaM OCBOCHHUS yueOHOW NUCHUIUIMHBI «Mare-
MaTHKa», B COOTBETCTBUU ¢ PekoMeHIausIMu 1Mo OpraHu3aluy MOJyYeHUs] CPEIHEro
o0miero oO6pazoBaHusl B MpeeIax OCBOEHHUS 00pa30BaTEIbHBIX MPOTPaAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YIETOM
TpeOOBaHM (eepaabHbIX FOCYJapCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB U MOJY-
yaeMol npodeccuy Win CenruaIbHOCTU CPeAHETo Npo(heCCHOHAIBLHOT0 00pa3oBaHUs
(mucemo [enmaprameHTa rocyJapCTBEHHON MOJUTHKUA B c(epe MOJITOTOBKH pabouux
kaapoB u JAI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepsxanue mporpamMmbl «MatemaThka» HanpaBlIeHO Ha JOCTHUXKEHUE ClIeNy-
FOIIUX LieJIei:

* obecrnieueHue chOPMUPOBAHHOCTH MPEACTABICHUHN O COIMANBHBIX, KyIbTyPHBIX U
HCTOPUYECKHX (haKTOpaxX CTAHOBJICHHS MAaTEMAaTUKU;

* obecrnieueHue cHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJTOPUTMHUYECKOTO U MaTeMa-
THYECKOTO MBIIIJICHUS;

 oOecrieueHue chOPMUPOBAHHOCTH YMEHHUI MPUMEHSThH MOJIYyYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3InYHbIX 33]1a4;

« oOecrnieyeHue c(HOPMUPOBAHHOCTU MPEACTABICHUN O MaTEMaTUKE KaK 4acTU 00-
IEUEJIOBEUECKON KYJIbTYphl, YHUBEPCATHLHOM SI3bIKE HAYKH, TTO3BOJISIONIEM OIIH-
CBHIBATh U U3y4aTh PEaTbHBIC TPOLIECCHI U SBJICHHUSL.

B nporpammy BKITIOUEHO coziepKaHUE, HAIpaBiIeHHOE Ha (OPMUPOBAHUE Y CTY-
JIEHTOB KOMIIETEHIINM, HEOOXOIUMBIX ISl KAU€CTBEHHOTO OCBOCHHMS MPOTPAMMBI MO/
rotoBku cnenuanuctoB cpeganero 3seHa (IIIICC3) no cneunansroct 35.02.05 Arpo-
HOMHUS Ha 6a3e OCHOBHOI'O O0IIET0 00pa30BaHMUs.

[TporpamMMa MOKET UCTIONB30BATHCS APYTUMHU TpodeccnoHaIbHBIME 00pa3oBa-
TETBHBIMU OPTaHU3ALUIMH, PEATU3YIOIIMMHA 00pa30BaTENbHYIO TIPOTPAMMYy CPEIHEro
oO1iero 00pa3zoBaHus Ha 0a3e OCHOBHOIO OOIIero 00pa30BaHUs B Mpe/eaax OCBOCHUS
[TICC3 no cnenuansHocTH 35.02.05 ArpoHomMus.

B paznene nporpammbl «Coaepikanne yueOHOM UCIUILUIMHBD) KYPCHBOM BhIIe-
JIEH MaTepua, KOTOPBIM PH U3YYCHUH MaTeMaTUKH Kak 0a30BOM, TaK U MPOPUIHLHON
y4eOHOM AUCIUTIUIMHBI, KOHTPOJIO HE TIOITICKHUT.



MECTO YYEBHOU JUCIWIIIMHBI B YYEBHOM ITJIAHE

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

cnenuanbHocT 35.02.05 Arponomus ydueOHas aucrurinaa bJ1.06 Martemartuka: aj-
rebpa , HayaJla MaTeMaTHIECKOT0 aHaJIU3a, TEOMETPUsSI OTHOCHTCS K IIPEAMETHOMN 00-
nactu «Matematuka U uHQoOpMaThKay, SBIsSeTCS 0a30BOM JUCIUILIMHON 00Ie00pa-
30BaTEJILHOTO ITUKJIA

PE3YJIbTATBHI OCBOEHMA YUYEBHOUW JUCIUTIIMHEI

OcBoenune cojfepkanusl y4eOHOW AMCHUIUIMHBI «MarteMmaThka» O0O0eCTeUrBacT

JOCTHKCHHE CTYACHTAMHU CJICAYIOIUX PE3yJIbTATOB.
* JIUYHOCHIHDBIX.

>

>

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O MaTEeMaTUKE KaK YHUBEPCAJIBHOM SI3bIKE
HayKH, CPEJICTBE MOJICITUPOBAHUS SBJICHUN U MPOLIECCOB, UJIEIX U METOJaX Ma-
TEMAaTHUKH,

MOHMMAHUE 3HAYMMOCTH MAaTEeMaTUKH i1 HAay4YHO-TEXHHUYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTEMAaTHUKE KaK K YaCTU 00IIeUesIOBEUECKOM
KYJbTYpbl U€pe3 3HAKOMCTBO C MCTOpPUEU pPa3BUTHUSI MATEMAaTHKH, SBOJIIOIUEH
MaTeMaTUYECKUX HUJIEH;

pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUSsI, aJiro-
PUTMUYECKON KYJIbTYPhI, KPUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOIMMOM
JUTst Oyymiei mpopeCCUHOHAIBHON NeITeIbHOCTH, JUIsl MIPOIOJKEHHsT 00pa3oBa-
HUS U CaMOOOpa30BaHus;

OBJIaJICHHE MAaTEMaTUYECKUMH 3HAHUSMU U YMEHHSIMHU, HEOOXOJUMBIMHU B TIO-
BCEIHEBHOM JKU3HU, JIJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUILINH
U JUCIUIUINH Tpo(ecCHuOHATBLHOTO IUKIIA, JJI MOJydyeHus o0pa3oBaHus B 00-
JIACTSIX, HE TPEOYIOMUX YriTyOJIeHHOM MaTeMaTH4eCKOM MOATOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUHM BCEU XKM3HM; CO3HATEIbHOE OTHOIICHUE K HEMPEPhIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCHEHTHOMN MPodheCCUOHAIIBHOM U 00IIIECTBEHHOMN Jiesi-
TEIBLHOCTH;

TOTOBHOCTh U CITOCOOHOCThH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
JEATEIIbHOCTH;

TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAaMHU B 00-
pazoBaTeILHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEILCKOM, MPOEKT-
HOU U APYTUX BUJAX IESITEIBHOCTH;

OTHOIIIEHHE K MPO(EeCcCHOHATBLHON EATeIbHOCTH KaK BO3MOXKHOCTU Y4YacTus B
pelICeHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0JieM;

* mem anpedmemubtx:

>

YMEHHUC CaAMOCTOATCIBbHO OMPCACIIATh HEIU ACATCIbHOCTU U COCTABJIATH IJIAHBI
ACATCIIbBHOCTHU; CAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJIUPOBATHL U KOPPCKTHU-
pPOBaTh ACATCIIbBHOCTL, HUCIIOJIb30BATh BCC BO3MOXKHBLIC PCCYPCHI IJIA TOCTHKC-
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HUS TIOCTABJICHHBIX LIE€JEH W pealn3alliy IUIAHOB JESTEIbHOCTH; BBIOMpPATH
YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYALMSIX;

YMEHHE MPOTyKTUBHO OOIIATHCSA U B3aUMOICHCTBOBATH B MIPOIIECCE COBMECTHOM
NEeATEIbHOCTH, YUYUTHIBATh MO3ULUU JPYTUX YUYACTHUKOB JEATEIBHOCTH, dPDek-
TUBHO pa3pemiatbh KOHQIUKTHL;

BJIAJICHUE HABBIKAMHU IO3HABATEJIBHOM, Y4€OHO-UCCIEA0BATEILCKOW U TPOEKT-
HOW JIeATEIbHOCTH, HaBBIKAMH pa3pelieHus mpoljeM; CIOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITE€IbHOMY IOMCKY METOJIOB PEIICHUs MPaKTUYECKUX 3a]ad,
IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHNUS;

TOTOBHOCTh U CIHOCOOHOCTh K  CAMOCTOSITEIbHOM — HMH(OpPMAIMOHHO-
[IO3HABATEJIbHOM N1€ATEIbHOCTH, BKIOYasi YMEHUE OPUEHTHPOBATHCS B pas3iiny-
HBIX HUCTOYHHMKAX WH(GOpPMAalLlMU, KPUTUYECKU OLICHWBATh U WHTEPIPETHPOBATH
uHOpPMAIINIO, TOTYYaEMYI0 U3 Pa3INYHBIX HCTOUHUKOB;

BJIAJICHUE A3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JIOTUMHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHSI, UCIIOIb30BATh aJIEKBAaTHBIE S3bIKOBBIE CPECTBA;

BJIQ/ICHNE HABBIKAMH I103HABATEIBLHOW pe(IEKCHM KaK OCO3HaHMs COBEplIae-
MBIX JEUCTBUI W MBICIUTENbHBIX IMPOILIECCOB, UX PE3YyJbTAaTOB U OCHOBAHHUIA,
TPAaHMI] CBOErO 3HAHUS M HE3HAHMsI, HOBBIX IO3HABATENBHBIX 33/1a4 U CPEJICTB
JUTSL UX TOCTHIKEHHS;

LEJIEYCTPEMIIEHHOCTh B MTOMCKAaX W MPUHATUHU PELICHHM, COOOPa3UTEIbHOCTh U
UHTYUIIMS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEICTABICHUI; CIIOCOOHOCTh BOC-
IPUHUMATh KPAacOTy U TAPMOHUIO MHPA;

* npeoMemHbIX:

>

>

c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTUKE KaK 4YacTH MHUPOBOW KyJb-
TYypbl U MECT€ MAaTEMaTUKU B COBPEMEHHOW IUBUJIM3AIIMH, CIIOCO0AX OMUCAHUS
SBJICHUN pealbHOTO MHUpPA Ha MAaTEMATUUECKOM SI3bIKE;
c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHUUYECKUX TMOHSATHUSIX KaK BaX-
HEUIIIUX MAaTeMaTUYECKUX MOJIEISX, MO3BOJISIONIUX OMKUCHIBATh U U3ydaTh pas-
HbIE TMPOLIECCHl M SIBJICHUSA, TOHUMaHHWE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MO-
CTPOECHHUSI MAaTEMATUUYECKUX TCOPHUIL;
BJIaJICHUE METOJaMM JOKA3aTEeIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX TMPHU-
MEHSITh, MPOBOJAUTH JOKA3aTEIbHbBIC PACCYKICHUS B XO/I€ PEILICHUS 3a]1a4;
BJIaJICHUE CTAHJIAPTHBIMU MPUEMAMU PEIICHUS] PAlIMOHAJIBHBIX W UPPaAllMOHAT b-
HBIX, MOKa3aTeJIbHbIX, CTEINECHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHUH U Hepa-
BEHCTB, UX CHUCTEM; MCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
qyucie JUIs TOMCcKa MyTH PElIeHUs: U WUTIOCTpAIluu pelieHus YpaBHCHUN U He-
PaBEHCTB;
c(hOpMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHATHUSIX MAaTE€MaTHYECKOTO
aHajgu3a W UX CBOMCTBAax, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh IOBEJCHUE
GyHKIMIA, UCTIOJIb30BAaHUE TOJYUYEHHBIX 3HAHWM JIJISl ONMMCAHUS W aHAIHW3a pe-
aJIbHBIX 3aBUCHUMOCTEH;
BJIaJICHUE OCHOBHBIMHU MOHATUSIMHU O TJIOCKMX M MPOCTPAHCTBEHHBIX F€OMETPHU-
YecKux (purypax, ux OCHOBHBIX CBOMCTBAX; C(hOPMHUPOBAHHOCTh YMEHUS PACIIO-
3HaBaTh reoMeTpuyeckre GUrypbl Ha YepTekaxX, MOJEIIX U B PEalbHOM MUPE;
MIPUMEHEHUE M3YYEHHBIX CBOMCTB reomMeTpudeckux ¢uryp v Gopmyn mis pe-
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LICHUS TEOMETPUYECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;
c(pOpMUPOBAHHOCTH MPECTABIECHUHN O IPOLECCaX U SIBICHUAX, UMEIOIINX BEPO-
ATHOCTHBIA XapakKTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPHM BEPOATHOCTEW; YMEHUM HAXOIWTh
U OIICHMBAaTh BEPOATHOCTH HACTYIUIEHUS COOBITUI B NMPOCTEUIIMX IMpaKTUYe-
CKHMX CUTYyalMsIX U OCHOBHBIE XapAaKTEPUCTUKH CIIy4alHbIX BEIUYMH;

BJIQJICHUE HABBIKAMH HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpHU
pelIeHny 3a1a4.



COJIEPXAHUE VUYEBHOM JUCHUITJIMHBI
BBenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U
MpaKkTHYEeCKON naesTenbHOCTH. Llenn u 3amaum u3ydeHuss MaTeMaTHKA TP OCBOCHUU
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 HaTypanbHOHR CTENEHU U3 YKcCia U UX cBolcTBa. 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 ¢ norapudmamu. [lepexon
HOBOMY OCHOBAHHUIO.

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

ApudmeTnueckue AEMCTBUS HaJ| YMCIaMM, HAXO0XJIECHUE MPHUOIMKEHHBIX 3Ha-
YEHU BEJMYMH M TOTPEIIHOCTEH BBIYUCICHUN (a0CONIOTHOW U OTHOCHUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienne u cpaBHeHHE KOpPHEN. BhITONIHEHNE pacYeTOB C pAIUKaJIaMH.

Pemenne wppaunoOHaIBHBIX ypaBHEHUMU. HaxoxkneHue 3HAYEHU CTENEHEW ¢
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 jorapudmosn. Jlorapud-
MUPOBAHHUE U TTOTCHIIUPOBAHUE BHIPAYKECHU.

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

OCHOBbBbI TPUTOHOMETPUH
OcHogHble nonamus
Panuannas mepa yria. BpamarenbHoe nBuxeHue. CUHYC, KOCUHYC, TAHT€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 TpUroOHOMeTpUYeckHe (PYHKHUHM. 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 IPOU3BEAEHUE, TPEOOpPa30BAHNE
MPOU3BEJEHUSI TPUTOHOMETPUYECKUX (PYHKIMH B cymmy. [IpocTeiimme TpuroHomer-
pUYECKHE YpaBHEHHs U HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHUE (DYHKIIMH:
apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DyHKyuu, ux ceoiicmea u zpaduxu

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

CeoiictBa (QpyHKkuMu. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTrPAHUYECH-
HOCTb, NEPHUOAUYHOCTh. [IpomMexyTku Bo3pacTaHusi U yObIBaHMS, HauOoJblllee 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. [lapannenbHpiii 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 3aBUCHUMOCTEH MEXAy TMEPEMEHHBIMH B peEajbHBIX MpOIEccax 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 u rpaduKy CUHYyCa, KOCHHYCa, TaHTeHCca U KoTaHreHca. OOpaTHble QyHKIUH
u ux rpadguku. O6paTHsie TpuroHomerpudeckue Gpynkiuu. [IpeodbpazoBanus rpadurka
dbynkuuu. ["apmonndeckue konedbanus. [Ipuxnanneie 3agaqm.

[TokazaTenbHbIe, JOorapuMUYECKUE, TPUTOHOMETPUUECKUE 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 IOCIIEI0BATEIbHO-
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, INPOM3BEIECHUS, 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 mpousBoaHasi, €€ reOMeTpUYECKUil U (pu3ndecKkuit
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 MHTErpaja B (PU3UKE U TEOMETPHUHU.

Ilpakmuueckue 3anamus

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

[Ipon3BoiHAs: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICII IIPOU3BOJIHOM.

VYpaBHeHue kacatenbHOU B oOuiem Buze. [IpaBuia u popmyinsl nuddepenupo-
BaHMs, TaOJIMIIA TPOU3BOAHBIX 3JIeMEHTapHbIX (yHKUMU. VMccnenoBanune (yHKIMH C
MOMOILBIO TTponu3BOoAHON. HaxoxkneHne HauboabIIero, HAMMEHbILIETO0 3HAYEHUS U IKC-
TpEeMaJIbHBIX 3HaYeHUN (QYyHKIUU.

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-
3aTeNIbHBIE U TPUTOHOMETPUYECKHUE 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 YPAaBHEHNUN U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuxknaonwvie 3a0auu

IIpruMmenenne MaTeMaTUYECKUX METOAOB JJI PELICHUs COAEPKATENbHbIX 3a1a4
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U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

NHuTtepnperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHOCHIBHOCTE ypaBHeHUH. [Ipeobpa3zoBaHne ypaBHEHHI.
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. 3aJayl 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 YMHOKCHHE BEpOATHOCTEH. [o-
HAMUe 0 He3a8UCUMOCMU COObIMULL. /JUCKpemHas CIyyauHas 6eluyunad, 3aKoH ee pac-
npeoenenus. Hucnogvie xapaxmepucmuku OUCKPEmHOU CAy4atHou eeaudunsl. 1lous-
mue o 3aKoHe OOnbUUX Yucei.

Jiemenn bl MamemMamuyeckKou CmamucmuKky

[IpencraBienue naHHBIX (TaOIUIBI, AMArpaMMBbl, TpadUKu), ceHepalbHasl CO8O-
KYNHOCMb, 8bl00pKA, cpedHee apudhmemuueckoe, meouana. Ilowsmue o 3adavax ma-
memamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epoImHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopus pa3BuTus KOMOMHATOPUKH, TEOPUHN BEPOSITHOCTEH M CTATUCTUKHU U UX
pOJIb B pa3UYHBIX chepax yeaoBeUeCKon xu3HeaesTeapHocTU. [IpaBuna koMOuHaTo-
puku. Pemenre kKoMOMHATOpPHBIX 3a7ad. Pa3zMerieHus, coyeTaHUsI U MEPECTaHOBKH.
bunom Hrrotona u tpeyronsuuk ITackans. [Ipuknagseie 3agauu.

Knaccruueckoe onpenenieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPpEMA O
CyMMe€ BepOsSTHOCTEW. Brruncienue BepostHOcTeN. lIpenacraBnenue 4uCIOBBIX JaH-
HbIX. [[puknagHbie 3a0a4n.

I'EOMETPUA
Ilpamvle u naockocmu 6 npocmpancmnige
B3auMHOe pacnosiokeHue IByX MNpsIMBIX B MpocTpaHcTBe. llapamnenbHOCTh
npsAMoit u miockoctu. [lapannensHoCTh IOCKOCTEN. [lepneHInKyAIpHOCT IPAMOM 1
IJIOCKOCTH. [lepneHIuKynsap U HaKJIOHHAsA. YTOJI MEXIY MPSIMOM U IIJIOCKOCTBIO. JIBY-
IPaHHBIN YroJ. YTOJ MEXAY INIOCKOCTAMU. [lepneHIuKyIsIpHOCTD IBYX IIOCKOCTEM.
['eomeTpudeckue mnpeoOpa3zoBaHusl MPOCTPAHCTBA: MNapaJUICIbHBIA TEpPEHOC,
CUMMETPHSI OTHOCUTEIBHO TIOCKOCTH.
[TapannensHoe mpoekTupoBaHue. [lnowads opmozonanvhou npoexyuu. 1300-
pakeHHe MPOCTPAHCTBEHHBIX (HUTYP.
Muozozpannuku
Bepmunel, pebpa, rpanu MHororpaHHuka. Paseepmka. Muozoepanmusie yenwl.
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, IpU3MBbI ¥ ITAPAMU/TBI.

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

Tena u nogepxnocmu epavienus

[Hunuaap u koHyc. YcedeHHbl koHyc. OCHOBaHME, BBICOTA, OOKOBasl MOBEPX-
HOCTb, 0Opa3ytoiasi, pazBepTka. OceBble CEUCHHS U CEUEHUs, MapaljieibHbIle OCHOBA-
HUIO.

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

HU3zmepenusn ¢ 2eomempuu

O6beM u ero uzmepenue. MurerpanpHas hopmMyna oobema.

®opMmyibl 00beMa Ky0a, IPsIMOYTOJILHOTO Tapauieienuneaa, MPu3Mbl, ITUIHH-
npa. @opmynbl o0beMa mupamMuabl U KoHyca. Dopmysibl IomMa U NOBEPXHOCTEHN 1TH-
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 BEeKTOpa Mo HampaBJICHUSAM. YTOJI MEXKIY JBY-
M BekTopamu. [Ipoeknus Bekropa Ha ock. Koopaunatel BekTopa. CkaasipHOE NpOn3-
BEJICHUE BEKTOPOB.

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

Ilpakmuueckue 3anamus

[Ipr3Haku B3aMMHOTO PACIIONIOKEHUS NPSIMBIX. YTOJ MEXIY NPSIMbIMU. B3anm-
HOE PACIOJIOKEHUE MPSAMBIX U IJIOCKOCTEN. [lepreHnuKynsip U HaKJIOHHAs K IUIOCKO-
CTH. YTOJI MEXJy NPSIMOU U INIOCKOCTHIO. T€OpEMBI O B3aUMHOM PAaCHOJIOKEHUU TPSi-
MOW U TNIOCKOCTH. Teopema 0 TpeX NEPIEeHIUKYISpax.

[Ipu3Haku 1 CBOKCTBA MapAJUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEN.

PaccrossHMe OT TOUKM O IUJIOCKOCTH, OT IPSMOU IO IUIOCKOCTH, PAaCCTOSTHUE
MEXY TIOCKOCTSIMU, MEXY CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXK1y IIPOU3BOJIbHBIMU
dburypamu B IpoCTPaHCTBE.

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

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

Bekropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPAMHAT B ITPOCTPaH-
CTBE.
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VYpaBHeHUE OKpPYXKHOCTH, C(ephl, IUIOCKOCTU. PaccTosiHMe MeXIy TOuYKaMmu.
JleficTBHA C BEKTOpaMu, 3aJaHHBIMU KoopAuHaTaMu. CKaJsipHOE NPOU3BEIAECHUE BEK-
TOpPOB. BekTOopHOE ypaBHEHHE MPSIMOMl U IJIOCKOCTU. VCronb30BaHME BEKTOPOB IPH
JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEayJUTOPHBIX 3aHSATUN CTyJEHTaM Hapsay C PEUICHUEM 3aJad U BBINOJI-
HEHUS MPAKTUYECKUX 3aJaHUA MOYKHO NMPEUIOKUTH TEMbI HCCIEI0BATENbCKUX 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 BBIMIOJIHEHUS UCCIIEIOBAHHUS.

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.
* (CrnoxxeHue 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
MaxkcumanbHas yueOHasi Harpy3Kka oOydaromuxcs coctaniseTr 234 yaca, B TOM YHCIIE:
aynuTopHas (oOsi3aTenbHasi) Harpys3ka oOyd4aroIIMxcsi, BKIIIOUas MPAKTUYECKUE 3aHs-
THs, — 156 Jacos;
BHEAYJIUTOPHAS CaMOCTOsITeIbHAs paboTa 00yJaromuxcs — /8 4acos.
Pabouas mporpamMma y4eOHOM AMCHUIUIMHBI MOKET OBITh ajanTHpoBaHa ajs oOyde-
HUs MHBaIMA0B 1 iy ¢ OB3.

Tematnueckuil iad

Buna yuyeo6Hoii padoThl

AyautopHbie 3ansTus. Coaepkanue KosauyecTBo yacos
00y4eHus

BBenenue 2
Pa3BuTre moHATHS O YUCIe 8
Kopnu, crenenu, norapudmbl 14
[TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 10
KomMOunaropuka 4
KoopanHatel 1 BEKTOPHI 6
OCHOBBI TPUTOHOMETPHUH 12
OyHKIMU ¥ Tpauku 12
MHOrorpaHHUKH U KPYTJIbIe Tena 18
Hayana maremaTtrueckoro aHanusa 20
WuTerpain u ero npuMeHeHHe 10
DJeMEeHTbI TEOPUU BEPOSATHOCTEN U MaTe- 6
MAaTHYECKON CTaTUCTUKHU

VYpaBHEHUS U HEPABEHCTBA 34
Hroro 156

BHeayiuTopHasi caMmocTosiTe1bHas padoTa

[TonroroBka K MpakTUYECKUM 3aHATHIM,
NOJIFOTOBKA BBICTYIUICHUH 1O 3a/1aHHBIM
TeMaM, JI0KJIa/10B, pedepaTos, dcce, NHIH-
BHU1yaJIbHOTO MPOEKTA C UCTI0JIb30BAHUEM 78
UH(GOPMAIIMOHHBIX TEXHOJIOTHH , OAT0-
TOBKa K KOHTPOJBHBIM paboTaM  Mpo-
MEKYTOYHOU aTTECTALMU U JP.

Hpomeafcymouuaﬂ ammecmauus 6 d)OpM@ IK3ameHna

Bcero 234
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YYEBHO-METOAMYECKOE 1 MATEPUAJIBHO-TEXHMYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOUM JUCLIUITJIMHBI

Peanuzanust yaeOHOM AUCIUIIIMHBI TpeOyeT Halu4yus yueOHOro kabuHeTa.
O6opynoBanue yueOHOro KabUHeTa:

. N0CaJ0YHbIE MECTA M0 KOJIMYECTBY O0YUarOIINXCS;

. pabouee MecTo Mpero1aBaTes;

. mKadbl JUTIs1 XpaHEHUST TTOCOOMIA;

. KOMIUIEKT Y4eOHO-METOAMYECKOM TOKyMEHTAIIUN;

. HarJsAHbIE TOCOOUS (KOMIUIEKTHI YyUYEOHBIX TaOHII, TJIAKaTOB, TOPTPETOB BHI-

JAIOLMXCS YYEHBIX U Ap.)
TexHu4ecKue cpeicTBa 00yUeHUs;

. KOMIIBIOTEP C IPOTPaMMHBIM 00€CTICUCHUEM;

. MYJbTUMEAUMHBIE CPEACTBA 00YUECHMUS;

Konnekuus nundpoBsix 00pa3oBaTeIbHbIX PECYPCOB:

. 3JIEKTPOHHBIE YUEOHUKHU U MHTEPAKTUBHBIEC O0yUaIOIUe U KOHTPOIUPYIOIINE
POrpaMMBl;

. 3JIEKTPOHHBIE BUACOMATEPUAIIBL.

bubnoreunsrit hoH:

. y4eOHUKHU;

. yueOHO-MeTonyeckue koMmmiekTsl (YMK) st peanuzannu o0pa3oBaTesibHON

IporpaMmbl cpeaHero odiero oopazoBanus B npesenax ocsoenus [IIICC3
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(momHOTO0) 00I1IeT0 00pa3OBaHUs " ».

[Tucemo JlemapraMeHnTa Tocy1apCTBEHHOU MOJIMTUKHU B cpepe moaroToBku padounx kaapos u JAI1O
MunucrepcrBa obpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexkomeHganMu mo opraHu3a-
[[UU TIOJTyYEHUs CpellHero oo1iero oopa3oBaHus B Mpejesax 0CBOeHUsI 00pa3oBaTeNIbHBIX MPOTrpaMM
cpeaHero mpogeccuoHaIbHOrO 00pa30BaHUs Ha 0a3e OCHOBHOrO 0OIIero oOpa3oBaHUS C Y4EeTOM
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. bammakos M.M. Maremartuka, kHura Juisg npenogasareneil: meroauudeckoe mnocodue ans HIIO,

CIIO / M. Bammakos - M.: U3narensckuil ieHTp «Axagemusy», 2013.- 224c.

. Janurarep, B. A. Metoauka o0yuennss Mmaremaruke. [IpakTUKyM 110 pEIISHHUIO 3a7a4 : yueOHOE MO-

cobue mist cpenaero npodeccuoHalILHOro oopazosanus / B. A. Jlanuarep. — 2-e u3., UCIIP. U JIOII.
— Mocksa : UspgarensctBo Opaiit, 2017. — 271 ¢. — (IlpodeccuonanbrHoe odOpa3oBaHue). —
ISBN 978-5-534-00695-7. — Tekcrt : snekrpounsiii / DBC FOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/399124

. boromonos, H. B. Maremartuka. 3amgauu ¢ peureHussMu B 2 4. Yacts 1 : yueOHOe mocoOue It cpe-

Hero npodeccuonansaoro oopasosanus / H. B. boromonos. — 2-¢ u3j., ucnop. u gomn. — MOCKBa :
UsnarenscrBo Opaiit, 2017. — 364 c. — (IIpodeccuonansuoe odpaszosanue). — ISBN 978-5-534-
02008-3. — Tekcr : onekrponnbii // DOBC IOpaiit [caiit]. — URL: https:/biblio-
online.ru/bcode/400570

. boromonos, H. B. Maremartuxka. 3amgauu ¢ pemnreHussMd B 2 4. YacTs 2 : yueOHOe mocodue It cpe-

Hero npodeccuonansHoro oopasosanus / H. B. boromonos. — 2-e¢ u3z., ucnp. U Aomn. — MOCKBA :
UsznarenscrBo Opaiit, 2017. — 285 ¢. — (IIpodeccuonansaoe odpaszosanue). — ISBN 978-5-534-
02010-6. — Tekcr : oanekrponnbiii // DBC IOpait [caiit]. — URL: https:/biblio-
online.ru/bcode/400571

. Hamuarep, B. A. MeToanka o0y4eHNUSI CTEPEOMETPHUH IIOCPEACTBOM DPEIIEHUA 3a1ad | yuyeOHOe I10-

cobue mist cpeauero npodeccuoHalIbLHOro oopazosanus / B. A. Jlanuarep. — 2-e u3A., HCIIpP. U JOIIL.
— Mocksa : UsparensctBo Opaiit, 2017. — 370 ¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-04873-5. — Tekct : anekrponnsiii // ObC HOpaiir [caiiT]. — URL: https://biblio-
online.ru/bcode/408023

. Janunrep, B. A. Meroanka o0ydyeHrs HayajlaM MaTeMaTUYECKOrO aHaIM3a ;| YYEOHUK U IIPAKTUKYM

IUIA cpenHero npodeccuoHanbHoro oopaszosanus / B. A. Jlanuarep. — 2-€ U34., UCIP. U JOM. —
Mocksa : UsparenscTBo Opaiit, 2017. — 162 ¢. — (Ilpodeccuonansuoe odpaszosanue). — ISBN
978-5-534-03957-3. — Tekct : anektponsbiii / OBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/405216

. CripaBo4HO-0ubIMOrpadnuecKue u3aaHus
. CnpaBovHuk 110 Matematuke http://maths.yfal.ru
. https://www.calc.ru/ CnpaBousnsiii nopran Kanekynstop

. [lepnonnueckue n3ganus

. Bectauk arpaproii Hayku.-2017 - Nel-12.

. Hayka u u3np.-2017.-Ne1-12.

. Cpennee npodeccronansaoe oopazoBanne.-2017.-Ne1-12.

. Undopmannonnsie pecypcebl cetu «MHTEpHET»

. http://www.consultant.ru/ - Odurnmansasiii caidt kommanuu "KoncynsranT [lnroc”

. http://www.edu.ru/ Poccuiickuii mopTajl OTKpPBITOr0 00pa30BaHuUs

. http:\\www.allmath.ru  Allmath.ru—scst MaTemaTrka B OMHOM MecTe

. Math.ru - TTopran MatemaTiueckoro oopa3oBaHus

. http:\\www.mathtest.ru MaremaTrKa B OMOIIb MIKOJIBHUKY U CTYACHTY (TECTBI 10 MaTEMaTHKE

on-line)
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Jluer perucrpanuy usMeHeHH

Homep TexkcT U3MEeHeHus IIpuka3, npoToKoJ 3aceqaHus Y4eHOro
COBeTa YHHBEPCHTETA
U3MEHeHUsl
Ne Jara
1 BHeceHbl H3MEHEHUS B YaCTH MH- [TpoTokon Ne 14 29.08.2019 1.
(hopmarmoHHOTo 0OecTIeYeHUS pe-
aJIM3aIiy MPorpaMMsl (B TOM YHUC-
Jie B 4YaCTH CIHCKA JIUTEPATYPhI),
00HOBJICH (DOH/T OIICHOYHBIX
CPEICTB
2
3
4
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1. OdunmanpHBIC U3TAHUS

1.1. HopmaTtuBHO-IpaBOBbIE JOKYMEHTBI

006 obpazoBanum B Poccuiickoi denepanuu (¢ naMeHeHussmMu Ha 26 utons 2019 rona)
Dedepanvhviil 3akon om 29 dexabps 2012 2o0a Ne273-D3 http://docs.cntd.ru/document/902389617
(mara obpamenus 28.08.2019) (HeorpaHMYeHHBIN JOCTYII)
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PYC, 2019. — 394 c.- (Cpennee mpodeccuonanbHoe oopazoBanue). ISBN 978-5-406-06554-9

2.2. bawmaroe, M.H. Maremaruka. : yueOnuk / bammakos M.M. — Mocksa :KuaoPyc, 2019. — 394
c. — (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528 (nara oOpamieHwus:
28.08.2019). — TeKcT : 3JeKTPOHHBIIA.

2.2. bocomonos, H. B. Anrebpa u Hayajla aHaju3a : ydeOHOE IMocoOMe JuIsl cpeaHero mpodeccro-
HanbHOTO 0OpasoBanus / H. B. boromonoB. — Mocksa : U3natensctBo IOpaiit, 2019. — 240 c. —
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oOpazoBanue). — ISBN 978-5-534-09528-9. — Tekcrt: anexktponHsiii / ObC HOpaiitr [caliT]. —
URL.: https://biblio-online.ru/bcode/428060 (nata obparenus: 28.08.2019).

JononuuTtenbHas yueOHas JUTepaTypa

2.4. bocomonos, H. B. Marematuka. 3amaun ¢ pemieHusmMa B 2 4. Yacte 1 : yueOHOE mocobue s
cpenHero mnpodeccuoHanbHoro obopasosanus / H. B. BoromomoB. — 2-e u3m., uchnp. u Jgom. —
Mocksa : U3natenberBo FOpaiit, 2019. — 439 ¢. — (IIpodeccronanbroe obpazoBanue). — ISBN
978-5-534-09108-3. — Tekct: anekrponnsii / OBC [Opaiir [caiit]. — URL: https://biblio-
online.ru/bcode/434515 (nara obparienus: 28.08.2019).

2.5. bocomonos, H. B. Marematuka. 3amaun ¢ pemieHusMa B 2 4. Yacth 2 : yueOHOE mocobue is
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cpennero npodeccrnonanpHoro oopasoanus / H. B. boromonos. — 11-¢ u3n., nepepab. u gom. —
Mockga : UznatensctBo FOpaiit, 2019. — 326 c. — (IIpodeccronanbaoe oopazoBanue). — ISBN
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