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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma ob1eoOpaszoBaTenbHOM yueOHoM nuctimiuinHa bJI.06 MaremaTuka:
anreOpa, Hayajga MaTEeMaTUYECKOrO aHallu3a, TeOMETpUs MpeAHa3HaueHa JUIsl u3yde-
HUS MaTeMaTHKU B npodeccruoHalbHBIX o0pa3zoBarenbHbix opranuzanusax CIIO, pea-
JU3YIOMX 00pa30BaTelIbHYI0 MPOrpamMMy CpelaHero obuiero odpasoBaHusi Ha 0ase
OCHOBHOI'O 00I1IeT0 00pa30BaHus MPHU MOATOTOBKE CIEHUAIUCTOB CPEIHETO 3BEHA TI0
cnennanbHOCTH 35.02.05 ArpoHomus.

[Tporpamma paspadotana Ha ocHoBe TpedboBanuii ®I'OC COO, npeabsaBIsIeMbIX
K CTPYKType, COACpPKAHHUIO M pe3yjibTaTaM OCBOeHMs y4deOHON aucuurauabsl bJ1.06
Marematuka: anreOpa, Hayajia MaTEMaTHUYE€CKOTO aHalii3a, T€OMETpHUsl, B COOTBET-
CcTBUM C PexoMeHJanusMu 1Mo OpraHu3aliyi MOJIy4YeHUsl cpeHero oliiero oopa3ona-
HUS B MIPEACIIax OCBOCHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOoheCCHOHATHHO-
ro oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHUs C yueToM TpeOoBaHH ¢e-
JEpaAIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U MOJydaeMon mpodec-
CUU WIH CHEIHAIbHOCTU CpeAHero npodeccruoHanbHoro odpazoBanus (mucbmo Jle-
napTamMeHTa roCyJapCTBEHHON MOJUTHKUA B cdepe MOATOTOBKM pabOuMX KaJpoB U
JIT1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue nporpammbl bJ1.06 Maremaruka: anredpa, Hayana MaTeMaTuye-
CKOT'0 aHaJIN3a, FEOMETPUS HAIPABICHO HA TOCTUKEHUE CICAYIOIINX HeJsIeil:

 oOecrieueHue cHhOPMUPOBAHHOCTH MIPEACTABICHHUM O COIUATBHBIX, KYIbTYPHBIX U
UCTOPUYECKUX (HaKTOpaX CTAHOBJICHUS MaTEMAaTUKHU;

* obecrnieueHue CPOPMHUPOBAHHOCTH JIOTHUUECKOTO, aJITOPUTMUYECKOTO U MaTeMa-
TUYECKOTO MBIILICHHUS;

+ oOecrnieueHue chOPMUPOBAHHOCTH YMEHHUI MPUMEHSThH MOJYyYCHHbIC 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;

» obecrnieueHue cPOpMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTUKE KaK 4acTu 00-
IIEYETOBEYECKON KYJBTYPhI, YHUBEPCATBLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OTH-
ChIBaTh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

B nporpammy BKITIOUEHO coziepKaHUE, HAIIpaBiIeHHOE Ha (JOPMUPOBAHUE Y CTY-
JIGHTOB KOMIIETEHIIMN, HEOOXOAUMBIX JJIsl KAYECTBEHHOTO OCBOSHMSI MPOrpaMMBbI MO/~
rotoBku cnenuanuctoB cpeganero 3seHa (IIIICC3) no cnenuansuoctu 35.02.05 Arpo-
HOMHUS Ha 6a3e OCHOBHOI'O OOIIIEro 00pa3oBaHMUs.

[Iporpamma MOXET MCHOJIB30BaTHCA APYTUMU MPOodheCCHOHATBHBIMU 00pa3oBa-
TEJbHBIMU OPTaHU3AIUSIMU, PEATU3YIOIKUMEU 00pa30BaTEIbLHYIO MPOTPAMMY CPEIHETO
oO1iero 00pa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa30BaHUs B Mpejeaax OCBOCHUS
[MTTICC3 no cnenuansHocTu 35.02.05 ArpoHomus.

B paznene nporpammbl «Coaepikanne yueOHOM TUCIUIUIMHBD) KYPCHBOM BhIje-
JIEH MaTepua, KOTOPBIM IPH U3YYCHUH MaTeMaTUKH Kak 0a30BOM, TaK U MPOPUIHHON
y4eOHOUN AUCIUTIUIMHBI, KOHTPOJIO HE TIOITICKHUT.



MECTO YYEBHOW JUCLUTIUIMHBI B YYEFHOM ITJIAHE

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

cnenuanbHocT 35.02.05 Arponomus ydueOHas aucrurinaa bJ1.06 Martemartuka: aj-
reOpa, Hayajla MaTeMaTHYECKOr0 aHaju3a, TeOMETPUsl OTHOCHUTCS K MPEIMETHOM 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,

MOHMMAaHUE 3HAYMMOCTH MAaTeMaTHUKH JI1 HAayYHO-TEXHHUYECKOTO IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIIECHUS K MAaTEMATUKE KaK K 4aCTU O0IIeYeT0BEYECKON
KYJbTYpbl U€pe3 3HAKOMCTBO C MCTOpPUEU pPa3BUTHUSI MATEMAaTHKH, SBOJIIOIUEH
MaTeMaTUYECKUX HUJIEH;

pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUSsI, aJiro-
PUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIICHUS] Ha YpPOBHE, HEOOXOJAMMOM
JUTst Oyaymieit mpopecCuOHAIbHON NeSITeIbHOCTH, ISl MIPOIOJKEHHsT 00pa3oBa-
HUS U CaMOOOpa30BaHus;

OBJIaJICHHE MAaTEMaTUYECKUMH 3HAHUSMU U YMEHHSIMHU, HEOOXOJUMBIMHU B TIO-
BCEIHEBHOM JKU3HU, JIJI1 OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIHUTLINH
U JUCIUIUIMH Tpo(eCcCUOHAIBHOTO IUKJIIA, JUIs TOJIy4eHHsl oOpa3oBaHus B 00-
JIACTSIX, HE TPEOYIOMUX YriTyOJIeHHOM MaTeMaTH4eCKOM MOATOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUHM BCEH XKM3HM; CO3HATEIbHOE OTHOIICHUE K HEMPEpPhIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCHEITHON MPodheCCUOHAIIBHOM U 00IIIECTBEHHOM Jiesi-
TEIBLHOCTH;

TOTOBHOCTh U CITOCOOHOCThH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
JEATEIIbHOCTH;

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

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

* mem anpedmemnblx:

>

YMEHHUC CaAMOCTOATCIBbHO OMPCACIIATL HEIU ACATCIBHOCTH U COCTABJIATD ITJIAHBI
ACATCIIbBHOCTHU; CAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJIUPOBATHL U KOPPCKTHU-
pPOBaTh ACATCIIbBHOCTL, HUCIIOJIb30BATh BCC BO3MOXKHBLIC PCCYPCHI IJIA TOCTHKC-
HUS I1IO0CTABJICHHBIX HeJ’ICI\/’I U pcalu3alun IUIaHOB ACATCIbHOCTH, BBI6I/IpaTB
YCIICIIHBIC CTPATCTUX B PA3JIMYHBIX CUTYAllHAX
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YMEHHE MMPOyKTUBHO OOIIATHCS ¥ B3aUMO/ICHCTBOBATH B IIPOIECCE COBMECTHOM
NeSATeTbHOCTH, YIUTHIBATH TIO3UITUHU JPYTUX YIYACTHUKOB JIEATEIILHOCTH, 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 Pa3IMYHbIX METOJIOB MIO3HAHNS;

TOTOBHOCTh H  CHOCOOHOCTHh K  CaMOCTOATENBbHON  WMH(pOpMaImoHHO-
M03HABATEIBHON JEATEIHHOCTH, BKIIOYas YMEHHUE OPUEHTHPOBATHCS 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, UCTIOIH30BaTh a/ICKBATHBIC S3IKOBBIC CPEJICTBA;

BJIa/ICHWE HaBBIKAMU TO3HABATENBHOW pedIEKCHU KaK OCO3HAHHs COBeplIae-
MBIX JEUCTBHH W MBICIUTEIBHBIX IMPOIECCOB, UX PE3YyIhTAaTOB W OCHOBAHWH,
TPAaHMI] CBOETO 3HAHUS W HE3HAHWsI, HOBBIX IMO3HABATEIBHBIX 33J1a4 U CPEJICTB
JUTSI X TOCTHIKCHUS,

[[EJICYCTPEMIICHHOCTh B TTOMCKAaX W MPHUHSATUU PEIICHU, COOOPa3UTEIbHOCTh U
UHTYUIIUS, PA3BUTOCTh 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 TIPOLIECCHI U SIBJICHUS, MOHMMAaHHWE BO3MOXHOCTH aKCHOMATHYECKOIO IO-
CTPOECHHUSI MAaTEMATUUYECKUX TCOPHUIL;

BJIaJICHUE METOJAaMH JI0KA3aTeNbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX MPHU-
MEHSITh, TPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1ay4;
BJIaJICHUE CTaHJAAPTHBIMU MPUEMaMU PEIICHUS PAIMOHATIBHBIX U UPPAIlMOHAIb-
HBIX, MOKa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUH U Hepa-
BEHCTB, UX CHUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
Yyuclie JI TOMCKa MyTHU PEIICHUS] U WITIOCTPALMKM PEIICHUs] YpaBHEHUM U He-
PaBEHCTB;

c(hOpMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX IMOHATHSAX MAaTeMaTHYECKOTO
aHajgu3a W UX CBOMCTBAax, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh IOBEJCHUE
GyHKIUH, UCIIOJIB30BAHUE TOJYYCHHBIX 3HAHUW JUIs ONKMCAHUS W aHajIu3a pe-
aJIbHBIX 3aBUCHUMOCTEH;

BJIaJICHUE OCHOBHBIMU MOHSITHUSIMU O TUIOCKHUX W MPOCTPAHCTBEHHBIX T€OMETPHU-
YecKux (purypax, X OCHOBHBIX CBOMCTBAX; c(hOPMHUPOBAHHOCTH YMEHUS PaACIIO-
3HaBaTh T€OMETPUUECKUE (GUTYPHI HA YEPTEKaAX, MOJICTSAX U B PEATHHOM MHUPE;
MIPUMEHEHUE M3YYEHHBIX CBOMCTB reomMeTpudeckux ¢uryp v Gopmyn mis pe-
IIEHHS] TEOMETPUUECKUX 3aJ1a4 1 3a71a4 C MIPAKTUUYECKHUM COJIepKaHUEM;
c(hOpMUPOBAHHOCTh MPEACTABICHUN O MPOIIECCaX U SIBJCHUSIX, UMEIOIIUX BEPO-
SATHOCTHBI XapakTep, CTaTUCTUUYECKHUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHPE,
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OCHOBHBIX IOHATUAX DJIEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHUM HAXOIUTh
U OLEHUBATH BEPOSITHOCTH HACTYIUIEHUS COOBITHM B MPOCTEHIIMX MpaKTHYe-
CKMX CUTYyallMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEIUYMH;

» BIIQJICHUEC HABBIKAMHU WCIIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPU
pelIeHUH 3a4a4.



COJIEPXAHUE VUYEBHOM JUCHUITJIMHBI
BBenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U
MpaKkTUYEeCKON naesTenbHOCTH. Llenu u 3amaum u3ydeHuss MaTeMaTHKUA TP OCBOCHHH
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 ¢ 0etcmeumenbHbIM NOKa3amesem.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE jorapudmuyeckoe ToxaecTBo. [ecs-
TUYHBIE U HaTypajbHble Jorapudmel. [IpaBuna aeiictBuii ¢ morapupmamu. Ilepexon
HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne anredpanvecKux BbIpa:keHui. [IpeoOpazoBaHue palrOHAIbHBIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeJIbHBIX U JJOTapU(PMUUECKUX BBIPAKECHHM.
Ilpakmuueckue 3anamus

ApudmeTnueckue AEMCTBUS HaJ| YMCIaMM, HAXOXJIECHUE NPUOIMKEHHBIX 3HA-
YEHU BEJMYMH M TOTPEIIHOCTEH BBIYUCICHUN (a0CONIOTHOW U OTHOCHUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienne u cpaBHEHNE KOpHEN. BBITTONHEHNE PaCYETOB C PAIUKAJIAMH.

Pemenne wppaunoOHaIBHBIX ypaBHEHUMU. HaxoxkneHue 3HAYEHU CTENEHEW ¢
panuoHabHBIMU MoKa3zaTensiMu. CpaBHeHue creneneid. [Ipeodbpa3oBaHus BEIpAKEHUM,
COJZIEpIKaIllMX CTENEeHU. Perenne noka3aTenbHbIX YPaBHEHUN.

Pemenue npukiiaaHbix 3a1ay.

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

[Tpubnu>keHHbIE BHIYUCIICHHUS U PEIICHUS NPUKIAJAHBIX 3a1ad. Pemienue mora-
pubMHUYECKUX YpaBHEHUH.

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

OcHogHble MPUZOHOMEMPUYECKUE NMOHCOECH8a
®opmynsl npuBeneHus. @opmyiisl croxeHuss. PopMynbl ynBoeHUs: Popmyibl
NOJI0OBUHHO20 Yeid.




[IpeoOpazoBaHus NPOCTENIIMX TPUTOHOMETPUYECKHUX BBIPAKEHHIM

[IpeoOpazoBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUNA B TMPOU3BEICHUE U
MPOU3BEICHUS B CYMMY. BuvlpasiceHue mpucoHomempuyeckux yHKyuii uepe3 maHeenc
NOJIOBUHHO20 APESYMeHma.

Tpuzonomempuyueckue ypagHeHus u HepageHcmea

[Ipocreiiline TPUrOHOMETPUYECKHUE YpaBHEHUS. [Ipocmetiwiue mpueconomempu-
yecKue HepaseHCcmaa.

OOpaTHble TpUroHOMeTpUYeckue (PyHKIUHM. APKCHUHYC, apKKOCHUHYC, apK-
TaHTEHC.

Ilpakmuueckue 3anamusn

PanuanHbIil MeTOJ U3MEpPEHUs YIJIOB BpalICHUS U CBSI3b C TPaJyCHON Mepoi.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYIIbI CIOKEHUS, YIBOCHHUS, PEOO-
pa3oBaHKUE CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B MPOU3BENICHUE, MPE0Opa30OBaHKe
MPOU3BEJCHUSI TPUTOHOMETPUYECKUX (PYHKIUH B cymmy. [IpocTeiiime TpuroHomer-
pUYeCKUe ypaBHEHHs W HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH:
apKCHUHYC, apKKOCUHYC, ApKTAHTEHC.

Dynkuyuu, ux ceonucmea u zpagpuxku

@Oynknuu. O65acTh OnpeAesieHnss 1 MHOKECTBO 3HAUCHUH; rpaduK QyHKIUH,
nocTpoeHue rpad@ukoB GyHKINN, 3aJIaHHBIX PA3TMYHBIMU CTIOCOOAMH.

CgoiictBa (QpyHKkuMu. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTrPAHUYECH-
HOCTb, MEPUOIUYHOCTh. [IpoMexkyTku Bo3pacTaHusi W yObIBaHUS, HauOOJbIIECEe U
HauMEHbIIIee 3HAUYCHUS, TOUKU IKCcTpemyma. ['paduueckas uarepnperanus. [Ipumepsl
(YHKIIMOHATBHBIX 3aBUCUMOCTEN B pEAJIbHBIX MpOIEccax U sABJICHUsAX. ApudmeTuye-
CKH€ omnepaiuu HaJl QyHKIHUSIMHU.

Cnoxunas GyHkuus (komnosutus). [lonsamue o nenpepvigHocmu QyHKYuuU.

Oo6parnuble pyakumnu. Ooracms onpedeieHus u 001acmsy 3HAYeHUl 0OPAMHOLL
dyukyuu. I pagpux obpamnoti pyrnkyuu.

CremneHHble, MOKa3aTeNbHBIC, IOTAPU(OMHUUECKIE U TPUTOHOMETpUYEeCKUe QyHK-
uuu. OOpatHble TpuroHomerpuyeckue GpyHkuuu. OnpeneneHuss QyHKIMM, UX CBOU-
ctBa u rpaduku. IIpeoOpazoBanusi rpaduxoB. [lapannensHbiii TEpEeHOC, CUMMETPUS
OTHOCUTEIBHO OCEH KOOPJAMHAT M CHUMMETpPHS OTHOCUTENIBHO Hayaua KOOPAMHAT,
CUMMETPHUSI OTHOCUTEIBHO NPSIMOM Y = X, PACTSKEHHUE U CXKAaTHUE BIIOJb OCEMl KOOpIU-
HaT.

Ilpakmuueckue 3anamus

[Ipumepsl 3aBUCMMOCTEM MEXIy NEPEMEHHBIMM B pealbHBIX MpOLEccax U3
CMEeXHBIX nucuuiuH. Omnpenenenne ¢yHkumid. [loctpoenne um yteHue rpagukoB
¢bynkuumidi. UccnegoBanue ¢ynkuuu. CBoiicTBa JIMHEMHOW, KBaAPAaTUYHOM, KyCOYHO-
JUHENHOU 1 1poOHO-NMMHeHOW QyHkui. HenpepbiBHbIE 1 epuogndeckue (QyHKIMH.
CgoiicTBa u rpaduku cMHyca, KOCUHYCa, TaHIeHca U KoTaHreHca. O0paTHbie PyHKIIUU
u ux rpaguku. OOpaTHbie TpuroHomerpuueckue Qpynkuuu. [IpeodpazoBanus rpadurka
dbynkuuu. ['apmonnyeckue konedanus. [lpuknanneie 3agaum.

[TokazaTenbHble, JorapupMuyecKre, TPUTOHOMETPUUECKUE YPABHEHUS U Hepa-
6eHcmea.

HAYAJA MATEMATHYECKOI'O AHAJIU3A
IMocaenoBareanHocT. CriocoObI 3aaHKs M CBOMCTBA YHCIOBBIX MOCJIEIOBA-
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TEJIbHOCTEM.

llonsmue o npedene nocneoosamenvrocmu. Cywecmeosanue npeoena MOHO-
MOHHOU ocpanuyeHHou nociedogamenviocmu. CyMMHPOBAHHE IOCIIEIOBATEIbHO-
cteil. beckoHeyHo yObIBaroIas reoMeTpruiecKasi Iporpeccus 1 ee cymma.

IpousBoanas. [loustue o npousBoAHON PyHKINU, €€ TEOMETPUUECKUI U (Hu-
3MYECKHUI CMBICI. YpaBHEHHE KacaTtelbHOU K rpaduky ¢yHkuuu. [IpousBoanbie cym-
MBI, Pa3HOCTH, MPOU3BEICHUS, 4YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuii. [lpuMeHeHrne NpPoM3BOMHON K HCCIEAOBAHUIO (YHKIUN U MOCTPOCHHIO
rpaduKoB. Ilpouszsoonvie 0opamHol GyHKyuu U KOMROIUYUU PYHKYUU.

IIprmMepbl UCIIOJIB30BaHMS NMPOU3BOJHON U1l HAXOXKACHUSA HAWIY4dLIEro perie-
HUS B IPUKIIAIHBIX 33/1a4aX. Bropas nmpousBoiHasi, ee reoMeTprUUecKuii U (U3NIeCKuit
cMbici. HaxoxaeHne ckopocTu s mpoiiecca, 3aJaHHOTo (JOpMYIIoi U rpauKoM.

IlepBooOpa3nass m uHTerpaj. IlpumeHeHue ONpeNeNeHHOro HMHTErpajia Jyis
HAXOXKJICHUS TUIOIIAIN KpUBOIMHEHHON Tpamnenuu. @opmyna Herorona—Jleitbnuna.
[Ipumepsl IpUMEHEHUsI MHTErpaja B (PU3UKE U TEOMETPHUHU.

Ilpakmuueckue 3anamus

YucnoBas nociieJ0BaTeIbHOCTb, CIIOCOOBI €€ 3a/1aHHsI, BBIYUCIECHUS YJICHOB I10-
cienoBarenbHOCTH. [Ipenen mocnenoBareabHOCTH. beCKOHEUHO yOBIBaIOIIAsl T€OMET-
pUYECKasi IPOrpeCCHs.

[Ipon3BoIHAS: MEXAaHUYECKHAN U TEOMETPUUECKUN CMBICIT TPOU3BOIHOM.

YpaBHeHue kacarenbHoM B 0011eM Buae. [IpaBuna u dhopmynsl quddepenuupo-
BaHMs, TaOJIMIIA TPOU3BOAHBIX 3JIeMEHTapHbIX (yHKuMid. MccnenoBanne QpyHKIMU ¢
OMOMIbIO Mpon3BogHON. HaxoxneHne HanOoblero, HAMMEHbBIIET0 3HAYEHUS U JKC-
TpEeMaJIbHBIX 3HaYEHUN (QyHKIUU.

Nurerpan u nepBoobpasznas. Teopema HetoTona—IJleitonuia. [lpumenenue nu-
Terpajia K BBIYMCIECHUIO (PU3HUECKUX BEJIMYUH U IJIOLIAIEH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHUS M CUCTeMbI YPaBHeHUM. PalinonanbHble, MppallMOHAIBHBIE, TTOKA-
3aTeNIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHbIE IPUEMBI UX pellieHus (pa3yiokeHne Ha MHOKUTEIIH, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TPAPUUECKUN METO).

HepasencrBa. PannoHanbHble, HppalUOHAIIBHBIE, ITIOKA3ATEIBHBIE U MPUSOHO-
Mempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PELICHMUS.

HUcnoab3oBanue ¢cBOMCTB U rpaguKoB (PYHKUUN NPH pellieHMH YPABHEHUM
U HepaBeHCTB. Meton uHTepBanoB. M300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTH
MHOYKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwie 3a0auu

[IpruMmeHeHne MaTeMaTUYECKUX METOAOB JJI PEUICHUS COAEPKATENbHbIX 3a1a4
U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

NuTepnperanus pe3ysibraTa, y4eT PeajJbHbIX OTPAHUYCHHUM.

Ilpakmuueckue 3anamus

Kopnu ypaBHennii. PaBHocuiibHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHEeHUI.
OcHOBHBIE ITPUEMBI pELLICHUs ypaBHEHUH. Pemenue cucreM ypaBHeHui. VMcnons3oBa-
HUE CBOMCTB U rpadukoB GYyHKUUN SISl peIEHUs] ypaBHEHU 1 HEPABEHCTB.
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KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSATHOCTEM
nemenmvl KOMOUHAMOPUKU

OcCHOBHBIC TIOHATHS KOMOWHATOPUKH. 3aJlaud Ha MOJCYET YHCia pa3MEIICHHUH,
MepecTaHoOBOK, coueTaHui. Pemenue 3a1a4 Ha nmepedop BapuanToB. Popmysia OMHOMA
Hrrorona. CoiicTBa OMHOMUHAIBHBIX KO3 dunmeHToB. Tpeyronpauk [Tackars.

DJIEMEHTBI TEOPUU BEPOATHOCTEH

CoObITHE, BEpOSTHOCTh COOBITHSI, CIIOKCHHE W YMHOKCHHE BEpOATHOCTEH. [o-
HAMuUe 0 He3aBUCUMOCIU COObIMUL. [[UCKpemHas CIYYauHAs 8eUYUHA, 3AKOH ee Pac-
npeoenenus. Hucnosvie xapaxmepucmuku OUCKPEmMHOU CAy4auHoU eeaudunsl. 1lous-
mue o 3aKoHe DONbUIUX Yucell.

Dnemenmovl Mamemamuyeckoi CImamucmuKu

[IpencraBnenre naHHBIX (TAONHIIBI, AUATPAMMBI, TPAdUKH), 2eHEPAIbHASL COBO-
KYNHOCMb, 8bl0OpKa, cpednee apupmemuyeckoe, meouana. Ilousmue o 3adavax ma-
memamuyecKol CmamucmuKi.

Pewenue npakmuueckux 3a0au ¢ npumeHnenuem 8eposmMHOCMHbIX MEMOO08.

Ilpakmuueckue 3anamusn

Uctopus pa3BuTs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKHU U UX
pOJIb B pa3iUYHBIX chepax yeaoBeUeCKor xKu3HeaesTeapHocTU. [IpaBuna koMOuHaTO-
puku. Pemenne koMOMHATOPHBIX 3a7ad. Pa3MmelieHus, coyeTaHUs W IEPECTaHOBKHU.
bunom Hrrotona u tpeyronsHuk [Tackans. [Tpuknagneie 3agaum.

Knaccuueckoe onpenesieHue BEPOSITHOCTU, CBOMCTBA BEPOSITHOCTEN, TeOpeMa o
CyMM€ BeposiTHOCTeW. Brruncienue BeposiTHocTel. IIpeacraBieHre 4MCIOBBIX JaH-
HbIX. [IpuknagHbIe 3a1a4m.

I'EOMETPUA
Ilpamvle u niockocmu ¢ npocmpancmee

B3auMHOe pacnosiokeHue IByX MpsIMBIX B MpocTpaHcTBe. llapamnenbHOCTh
npsAMoit u miockoctu. [lapannensHocTh IOCKOCTEN. [lepneHInKyAIpHOCTD IPAMOM U
IJI0CKOCTH. [lepneHIuKynsap U HaKJIOHHAs. YTOJI MEXY NMPSIMOM U TIOCKOCTHIO. [[BY-
IPaHHBIN YrOJ. YTOJ MEXKAY INIOCKOCTAMU. [lepneHuKyIISIpPHOCT JABYX INIOCKOCTEH.

['eomeTpuyeckue npeoOpa3zoBaHUsl MNPOCTPAHCTBA: MapajuIeNIbHBIA IEpEeHocC,
CUMMETPHUSI OTHOCUTEIBHO TIOCKOCTH.

[TapannensHoe mpoekTUpoBaHue. [lnowadsv opmoconanvhou npoexyuu. N300-
pakeHHe MPOCTPAHCTBEHHBIX (DUTYP.

MHuozozpannuku

Bepiunbl, pebpa, rpanu MHororpaHHuka. Paseepmka. Muozoepanmusie yenwl.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Tpusma. [psmas u naxnonnaa npusma. [IpaBunbHas npusma. [lapamnenenune .
Ky6.

[Iupamupa. [lpaBuiibHas nupamMuga. Y cedyeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B TapajuieJenumnesie, B Mpu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI ¥ TUPAMU/TBI.

[IpencraBnenre o MpaBWIBHBIX MHOTOTPAaHHHKAX (TeTpajiape, Kyde, oKTajape,
JOJIEKa’Ipe U UKOCadIpe).

Tena u nogepxuocmu epauienus
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[Munuegap U KoHyc. YcedeHHbIl koHyc. OCHOBaHME, BbICOTA, OOKOBasi MOBEPX-
HOCTb, 0Opa3ytoias, pazBepTka. OceBble CEUEHHs U CEUeHUs, apaljielibHble OCHOBA-
HUIO.

Hap u cdepa, ux ceuenus. KacarenpHas miockocTs kK chepe.

Hsmepenun ¢ ccomempuu

O0bvem u ero m3mepenue. MaTerpanpHas hopmysna oobema.

®opmynel 00beMa Kyda, IPsIMOYTOJIBLHOTO Mapalijieienuinea, TPU3Mbl, [IUJIUH-
npa. @opmynsl 00beMa nupamMuabl U KoHyca. Dopmyiibl III0MA 1 NOBEPXHOCTEN LU~
JAUHIpa U KoHyca. @opMyiel 00beMa I1apa u miomaian cheps.

[TogoGue Ten. OTHOIIEHUS TUTIOIIAICH MOBEPXHOCTEH U 00bEMOB MOAOOHBIX TE.

Koopounamot u eexmopul

[IpsmoyrosibHast (nekapToBa) cUCTeMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna
paccTOosHUSL MEX]Ty IBYMsI TOUKaMU. Y paBHEHUs ChEepbl, nI0CKOCIU U NPAMOU.

Bekropbl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cli0KE€HHE BEKTOPOB. Y MHO-
YKEHUE BEKTOpA Ha 4ucio. Pa3noxkeHne BEKTOpa 1O HapaBICHUSAM. YTOJ MEXIY ABY-
Ms BekTopamu. [Ipoexkunst Bekropa Ha ock. KoopauHaTel BekTopa. CKaJlsIpHOE MPOU3-
BEJICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB MPU PELICHUH MATEMATUYECKUX U MPHU-
KJIaJIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipu3HaKu B3aMMHOIO PACIIOJIOKEHUS NMPSAMBIX. YTOJI MEXIY NpsIMbIMU. B3anuMm-
HOE PACIOJIOKEHHUE TNPAMBIX U IIIOCKOCTEH. IlepreHIuKyIsp U HaKJIOHHAs K IUIOCKO-
CTU. YTOJI MEXIy IMPSMOU U INIOCKOCTBIO. T€OpEMBI 0 B3aMMHOM PaCIIOJIOKEHUU TP Si-
MOU U TJIOCKOCTU. Teopema o0 Tpex NEPIEHINKYISpax.

[Ipr3Haku ¥ CBOMCTBA MAPAIIIENBHBIX U NEPIEHAUKYIAPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT HPSIMOM IO IJIOCKOCTH, PACCTOSHHE
MEXKy ITIOCKOCTAMH, MEXKIY CKPEIINBAIOIIUMUCS MPSIMBIMHU, MEKY ITPOU3BOJIEHBIMU
¢urypamu B mpoCTPaHCTBE.

[TapannensHOEe MPOEKTUPOBAHKUE U €r0 CBOMCTBA. Teopema o niowaou opmozo-
HATbHOU NPOEKYuu MHO20y20lbHUKa. B3auMHOE pacronoXeHue MpOCTPAHCTBEHHBIX
duryp.

Pa3nuunbie BHIBI MHOTOrpaHHUKOB. WX u3o0paxkeHus. CeueHus, pa3BEpPTKU
MHOrorpaHHukoB. [lmomane moBepxHoctu. Buasl cummerpuii B npoctpancTBe. Cum-
METpHS TEJ BpalleHUs! U MHOTOI'PaHHUKOB. Briuncnenue mioniaaei 1 00beMoB.

Bexkropsl. JleiictBus ¢ BekTopamu. JlekapToBa cucrema KOOpAUMHAT B MPOCTPaH-
CTBE.

VYpaBHEHHE OKpYKHOCTH, CQepbl, MIOCKOCTH. PaccTosHHe MEXIy TOUYKAMH.
[elicTBusl ¢ BEKTOpamu, 3aJaHHbIMU KoopAunHaTamMu. CKaIpHOE NMPOU3BEICHUE BEK-
TOpOB. BEKTOpHOE ypaBHEHHE MPSAMOM M IJIOCKOCTH. VMCmosib30BaHME BEKTOPOB IIPHU
JI0Ka3aTEIIbCTBE TEOPEM CTEPEOMETPHUH.

JU1si BHEAYJUTOPHBIX 3aHATUI CTYJAEHTaM Hapsiy C PELIEHUEM 3a7ad U BBIIOJI-
HEHUS NPAKTUYECKUX 3aJaHUA MOYKHO NPEUIOKUTH TEMBbI HCCIEI0BATENbCKUX U pe-
(bepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPUM OTIAEIBHBIX MEJIKUX 3a/1ad U yIpakHe-
HUN MpeiaraloTcsl CIOKETHbIE 3aJaHusl, TpeOyIolue IIUTENbHOM paboThl B paMKax
OJTHOM MaTeMaTH4YeCKOW CUTyalluu. DTHU TEMbl MOTYT OBITh KaK WHAMBHUIYaJbHBIMU
3aJIaHUSIMM, TaK U TPYIIIOBBIMU ISl COBMECTHOI'O BBIITOJIHEHHS HCCIIETOBAHUS.
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Ilpumepnvie memot pegpepamos (00K1a008), ucciied08amenrbCKux HPOEKmos
HenpepoiBHbIE ApOOH.
[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
[TapaiutennbHOE TPOEKTUPOBAHHUE.
CpenHue 3HaYeHNs U UX IPUMEHEHUE B CTATHCTHUKE.
BekTopHoe 3a1aHn€e NPSIMBIX U IIOCKOCTENW B IIPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKHUX KOJICOAHMIA.
['paduueckoe penieHre ypaBHEHUN U HEPABEHCTB.
[IpaBrIIbHBIE U OJYNIPABUIIbHBIE MHOTOTPAHHUKHU.
KoHnueckue ceyeHus: u uxX NpUMEHEHHE B TEXHUKE.
[Tonsitue nuddepennnana u ero NpPUI0KEHUs.
CxeMbl MOBTOPHBIX UCHIBITAHUIN bepHysun.
HccenenoBanne ypaBHEHUN U HEPABEHCTB € IMAPAMETPOM.
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TEMATUYECKOE IINTAHUPOBAHUE

PaGouast mporpamMmma yueOHON AUCIUIUIMHBI MOXKET ObITh aIalTUPOBaHA JJIsI 00yUYeHUs
nHBauA0B U Ju1 ¢ OB3.

MaxkcumanbHas yaeOHasi Harpy3Ka oOydaromuxcs coctanisieT 234 yaca, B TOM YHCIIE:

aynuTopHas (oOsi3aTenbHasi) Harpy3ka oOyd4aroIIuxcsi, BKIIIOYas MPAKTUYECKUE 3aHs-
T, — 156 yacos;

BHEAYJIUTOPHAS CaMOCTOsITeIbHAs paboTa 00yJaromuxcs — /8 4acos.

TemaTnueckuii miiad

Bua yueoHoi padboThI

AyautopHble 3ansaTus. Coaepskanue 00y- KosaunuecTBo 4acos

YeHUsA

BBenenue 2

Pa3Butue moHATUA O YUCIIE

Kopnu, crenenu, porapudmel 14
[TpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE 10
KombunaTopuka 4
KoopaunaTs! 1 BEKTOPHI 6
OCHOBBI TPUTOHOMETPUU 12
DYHKIUN U TPaPUKH 12
MHOTOTpaHHUKHU U KPYTJIIbIE TeTa 18
Hadana MaTemaTraeckoro aHammsa 20
WNHuTerpain u ero npuMeHeHue 10
DIEeMEHTHI TEOPUH BEPOATHOCTENW U MaTeMa- 6

TUYECKOU CTATUCTUKU

YpaBHEHHUS U HEPABEHCTBA 34
Hroro 156

BHeaynuTopHasi camocTosiTeJIbHasi pa6oTa

[ToaroroBka K MpakTUUECKUM 3aHITHSAM, TTOI-
rOTOBKA BBICTYIUICHHUH MO 3aJJaHHBIM TEMaM,
JOKJIaNIOB, pedepaToB, scce, MHAUBUAYATHHO-
ro MPOEKTa C UCIOIb30BaHUEM WH(OpMaIIH- 78
OHHBIX TEXHOJIOTUH , MOJITOTOBKA K KOH-
TPOJBHBIM paboTaM M MPOMEKYTOUHOM aTTe-

CTallMu U Ap.

IIpomerncymounas ammecmauus é popme IK3amena
Bcero 234
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YYEBHO-METOAMYECKOE 1 MATEPUAJIBHO-TEXHMYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOUM JUCLIUITJIMHBI

Peanuzanust yueOHON AUCIUTIIMHBL TpeOyeT Halnuus y4eOHOTrO KaOuHeTa.
O6opynoBanue yueOHOro KabUHeTa:

. N0CaJ0YHbIE MECTA M0 KOJIMYECTBY O0YUarOIINXCS;

. pabouee MecTo Mpero1aBaTes;

. mKadbl JUTIs1 XpaHEHUST TTOCOOMIA;

. KOMIUIEKT Y4eOHO-METOAMYECKOM TOKyMEHTAIIUN;

. HaTJsAHbIe TOCOOUS (KOMIUIEKTHI yYEOHBIX TaOJHII, TJIAKaTOB, TOPTPETOB BBI-

JAIOLMXCS YYEHBIX U Jp.)
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-MeTonueckne KoMmmiekTsl (YMK) i peanuzanuu o0pa3oBaTenbHON

IporpamMmsl cpeHero oouero oopasoanus B npenenax ocsoenus [ITICC3
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JUTEPATYPA
. OdurmanpHbIC W3TaAHU

.1. HopmatuBHO-TIpaBOBbIE TOKYMEHTHI

. @enepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «O06 obOpaszoBanuu B Poccwuiickoit denepamumy.
[Ipuka3z MunucrepctBa odpazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yrBepxkaenuu deme-
pPaIbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa cpeaHero (IoJHOro) odIiero oopazoBa-
HUSD).

. s oGy4arormmxcst

OcHoBHas yueOHast IuTepaTypa

1.

2.

w

bammvakor M.U. MaTtemaTtuka: yaeOHUK JJIsl YIpEKISHUN Had. M cpea.npod. odpa3zoBanus/ M.M.
BammakoB.-8-e u3n., crep. - M.: Usnatensckuii ueHTp «Akagemus», 2013.- 256c¢.

bammvakor M.U. MaremaTtuka. COOpHHK 3ama4 Mpo(HIbHONW HAIPaBICHHOCTH: y4eO.1mocodue s
yupexkaeHui Had. u cpea. npod. odpazoBanus/ M.U. bammakos.-2-e u3n., ucnp. - M.: M3narens-
CKH IIeHTp «Axkanemus», 2013.- 208c.

Boromornos, H. B. MaremaTuka : yaeOHUK 17151 cpeHero npodeccuonansHoro oopasosanus / H. B.
boromomnog, I1. . Camoiinenko. — 5-e¢ uza., mepepad. u mon. — Mocksa : U3marensctBo FOpaiit,
2016. — 396 c. — (ITpodeccuonanbuoe oopazoBanue). — ISBN 978-5-9916-5424-1. — Tekcr :
anektponHsii // DBC FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/390579

JlononnurensbHas yueOHas IUuTeparypa
. boromoros, H. B. IIpaktuueckue 3ansitust mo Matematuke B 2 4. Yacte 1 : yaeOHOE mocobue jyis
cpennero npodeccruonanbHoro oopasoanus / H. B. boromonos. — 11-¢ u3n., nmepepad. u gor.
— Mocksa : M3narensctBo FOpaiit, 2016. — 285 ¢. — (IIpodeccrnonanbHoe 00pa3oBaHuUE). —
ISBN 978-5-9916-8515-3. — Tekcr : oanektponnsii // 3BC Ipaitr [caiit]. —
URL: https://biblio-online.ru/bcode/394594
boromonog, H. B. [Ipakrudeckue 3ansaTus mo matematuke B 2 4. YacTh 2 : yueOHOE mocoOue st
cpennero npodeccuonansHoro obpazosanus / H. B. boromonos. — 11-e u3z., nepepad. u gom. —
Mocksa : M3garensctBo HOpaiit, 2016. — 217 c. — (Ilpodeccuonanproe o6pazopanue). — ISBN
978-5-9916-8496-5. — Texkcr : amextponubiii / DBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/394593
I'puropres C.I'. Maremaruka: yueouuk/C.I". I'puropses, C.B. MBonruna; mox pexn. B.A. I'ycesa.- 9-
e u31., crep.- M.: M3narensckuil neHTp «Akagemus», 2013.- 416¢.
. Omenpuenko B. I1. Maremaruka: yue6.mocodbue / Omensuenko B. I1., Kypbarosa 2. B. — U3x.8-¢,
ctep. - PoctoB H//1.: @enukce, 2013. — 380c. — (Cpennee nmpodeccruoHanbHOE 00pa3oBaHKE)

. g mperiogasaTeneu

1. Ilpuka3z MunuctepctBa o6pazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUM W3MEHEHUN

B IIpuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepamuu ot 17.05.2012 Ne 413
«“O0 yrBepxkIeHUU (eneparbHOTO TOCYAApCTBEHHOTO O00pa30BaTENbHOIO CTaHAApTa CPETHEro
(moHOTO0) 00I11IeTO0 00pa30BaHUs " ».
. Iucemo JlemapraMeHnTa Tocy1apCTBEHHOM MOJIMTUKHU B cpepe moaAroToBkr padbounx kaapos u JAI1O
MunucrepcrBa obpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHganmu mo opraHu3sa-
I[MU TIOJTyYEHUS CpellHEro oo1iero oopazoBaHus B Mpezesiax 0CBOEHUsI 00pa30BaTeNIbHBIX MPOTrpaMM
cpeaHero mpogeccuoHaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO 0OIIero oOpa3oBaHUS C Y4EeTOM
TpeOoBaHull (enepanbHbIX IOCYAapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB M MOIYy4aeMOM Mpo-
(eccun MM CenUaIbHOCTH CPeIHEro Npo(ecCuoHaNbHOT0 00pa30BaHUD.
bamvakos M.M. Maremarnka, KHUTA I TIpemnojaBarenei: Meroaudeckoe mocoowe mnst HIIO,
CIIO / M.. bammmakoB - M.: U3narensckuit eHTp «Akagemus», 2013.- 224c¢.
Bboromonog, H. B. MaremaTuka. 3agaun ¢ pemenusmu B 2 4. Yacte 1 : yuebHOe mocobue mist cpe-
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Hero npodeccruonanbHoro odpazosanus / H. B. boromonoB. — 2-¢ u31., ucnp. u gon. — MoOCKBa :
WznarensctBo [Opaiit, 2016. — 364 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
9916-7483-6. — Tekcr : osnekrponnsii // DBC MOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/392405

. boromonos, H. B. MatemaTuka. 3agauu ¢ penicHusMH B 2 4. Yactp 2 : yueOHOE mocooue i cpe-

Hero npodeccuonaabHoro oopasosanus / H. B. boromonos. — 2-¢ u3z., ucnp. u gom. — MockBa :
MznarensctBo Opaiit, 2016. — 285 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
9916-7485-0. — Tekcr : osnekrponnsii // DBC HOpaiir [caiit]. — URL: https://biblio-

online.ru/bcode/392407

. Hamunrep, B. A. Meroauka o0ydeHust matematuke. [IpakTKyMm 1Mo pemieHuro 3aj1a4 : yaeOHoe Imo-

cobue s cpeaHero npodeccuoHanbHoro oopasosanus / B. A. Jlanuarep. — 2-¢ U3/1., UCIIpP. U JOII.
— Mocksa : M3natensctBo FOpaiit, 2016. — 271 c¢. — (IlpodeccrnonansHoe obpazoBaHue). —
ISBN 978-5-9916-9132-1. — Tekcrt : anekrponnsiii // DBC HOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/396015

. Hamunarep, B. A. Metoauka o0y4eHHs HadanaM MaTeMaTUYECKOTO aHAINM3A ;| YUCOHUK U MPAKTUKYM

JUIS cpeaHero mpodeccuoHanbHOro obpasosanus / B. A. Jlanunrep. — 2-e u3/., HCOpP. U JOI. —
Mocksa : HU3narenscTBo FOpaiit, 2016. — 162 ¢. — (IIpodeccuonansnoe oopazoanue). — ISBN
978-5-9916-8987-8. — Texkcr : anektponsbiii / IBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/395726

. Hamuurep, B. A. Meronuka o0y4eHHs] CTEpEOMETPUH MOCPEICTBOM pelIeHHs 3a7ad : yueOHoe Mo-

cobue ms cpeaHero npodeccuoHanbHoro oopasosanus / B. A. Jlanuarep. — 2-¢ U3/1., UCIIpP. U JOII.
— Mocksa : UsnparensctBo HOpaiit, 2016. — 370 c¢. — (IlpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-04873-5. — Tekcrt : anexkrponnsiii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/408023

. CipaBouHO-OubHorpadudeckue u3gaHus
. CupaBounuk o matematuke http://maths.yfal.ru
. https://www.calc.ru/ CnpaBounsiii nopran Kanekyinsrop

. [lepnonnueckue n3ganus

. Bectauk arpaproii Haykn.-2016 - Nel-12.

. Hayka u u3np.-2016.-Ne1-12.

. Cpennee npodeccuonansHoe odpazoBanue.-2016.-Nel1-12.

. Undopmannonnsie pecypcebl cetu «MHTEpHET»

. http://www.consultant.ru/ - Odurmansasiii caidt kommanun "Koncynsrant [Lnroc”

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

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

. Math.ru - ITopran MmaremaTiueckoro oopa3oBaHus

. http:\\www.mathtest.ru MaremaTrka B TOMOIIb MIKOJIBHUKY U CTYACHTY (TECTBI 10 MaTEMAaTHKE

on-line)

16


https://biblio-online.ru/bcode/392405
https://biblio-online.ru/bcode/392405
https://biblio-online.ru/bcode/392407
https://biblio-online.ru/bcode/392407
https://biblio-online.ru/bcode/396015
https://biblio-online.ru/bcode/396015
https://biblio-online.ru/bcode/395726
https://biblio-online.ru/bcode/395726
https://biblio-online.ru/bcode/408023
https://biblio-online.ru/bcode/408023
http://window.edu.ru/resource/356/44356
http://maths.yfa1.ru/
https://www.calc.ru/
http://www.consultant.ru/
http://www.edu.ru/
http://www.allmath.ru/
http://window.edu.ru/resource/362/35362
http://www.mathtest.ru/

Jluer perucrpanuy usMeHeHH

Homep TekcT U3MEHEeHUs IIpuka3s, npoTokoJI 3acegaHust Y 4eHOro
COBETAa YHHUBEPCUTETA
H3MEHEeHUs!
Ne Jara
1 BHeceHbl U3MEHEHMS B 4aCTH MH- [TpoTokon Ne 14 29.08.2019 1.
(hopMaIMOHHOTO 00ECTICYCHHS Pe-
anu3aly NporpaMMsl (B TOM YHUC-
JIe B YaCTH CIHCKa JUTEPATYPHI),
00HOBJICH (DOH OIIECHOYHBIX
CPEICTB
2
3
4
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Jluteparypa:

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)

2. JIns oOy4Jaromxcst
OcHoBHas y4ueOHas JTuTeparypa

2.1. bawmarxos, M.Y. 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. Maremaruka. : yaeOnuk / bammakos M.M. — Mocksa :KuoPyc, 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 Hayajia aHajau3a . ydyeOHOe mmocoOue st cpeaHero mpodeccuo-
HanbHOTO 0OpasoBanus / H. B. boromonoB. — Mocksa : U3natensctBo IOpaiit, 2019. — 240 c. —
(ITpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-09525-8. — Texkcr: anexrponusiii / 3bC
FOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/428057 (nata obOparenus: 28.08.2019).

2.3. bocomonos, H. B. 'eomerpus : yaeOHOE 1mocobue i cpeaHero npodeccuoHaaIbHOro oopa3oBa-
nus / H. B. boromonoB. — Mocksa : M3narensctBo FOpaiit, 2019. — 108 ¢. — (IIpodeccruonanbHoe
oOpazoBanue). — ISBN 978-5-534-09528-9. — Tekcrt: anexktponHsiii / ObC HOpaiitr [caliT]. —
URL.: https://biblio-online.ru/bcode/428060 (mata 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
cpenHero mnpodeccuoHanbHoro obpasosanus / H. B. BoromomoB. — 2-e u3m., uchnp. u jgom. —
Mocksa : U3natenberBo FOpaiit, 2019. — 320 ¢. — (IIpodeccronanbroe oopazoBanue). — ISBN
978-5-534-09135-9. — Tekct: anekrponnsii / OBC [Opaiir [caiit]. — URL: https://biblio-
online.ru/bcode/434516 (nara obparienus: 28.08.2019).

2.6. bocomonos, H. B. IlpakTudeckue 3aHsTHs 110 MaTreMatrke B 2 4. Yacte 1 : yueOHOE mocodue Jyist

cpennero npodeccrnonanpHoro oopasoanus / H. B. boromonos. — 11-¢ u3n., nepepab. u gom. —
Mockga : UznatensctBo FOpaiit, 2019. — 326 c. — (IIpodeccronansaoe odopazoBanue). — ISBN
978-5-534-08799-4. — Tekct: anekrponnsii / OBC HOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/434366 (mara obparienus: 28.08.2019).
2.7. Bocomonos, H. B. [Ipaktudeckuie 3aHATHS 110 MateMaTrke B 2 4. YacTe 2 : yueOHOE mocodue st

cpennero npodeccrnonanbHoro oopasoanus / H. B. boromonos. — 11-¢ u3n., nepepab. u gom. —
Mockga : UznatensctBo FOpaiit, 2019. — 251 ¢. — (Ilpodeccronanbaoe oopazosanue). — ISBN
978-5-534-08803-8. — Tekct: anekrponnsii / OBC HOpaiir [caiit]. — URL: https://biblio-

online.ru/bcode/434367 (nara obparienus: 28.08.2019).
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2.8.1'ucun, B. b. Marematuka. [Ipaktukym : ydeOHOe TocoOme aiisi cpeaHero MpodecCHOHATbHOTO
obpazosanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : U3parensctBo FOpaiit, 2019. — 202 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekcr: snexTponusbiii / bC
IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/437448 (nata obpamenus: 28.08.2019).

2.9. lopogheesa, A. B. Maremaruka. COOpHUK 3a7a4 : y4eOHO-MIPAKTUIECKOE TTOCOOUE JIJIsi CPEAHETO
npodeccuonaibHoro odpaszosanms / A. B. JlopodeeBa. — 2-¢ m3a. — MockBa : M3gaTenbCcTBO
FOpaiir, 2019. — 176 c¢. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-08796-3. —
Tekct: anextponnsiit / DBC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/426506 (mxara
obpamenus: 28.08.2019).

3. ns npenogaBareneit

3.1.IIpuka3s Munoopuayku Poccun ot 29.12.2014 N 1645 "O BHeceHMH HM3MEHEHUH B IpuKa3 MUHU-
crepcTBa 00pasoBanus U Hayku Poccutickor @enepanmu ot 17 mas 2012 r. N 413 "O0 yrBepxke-
HUM (QeAepaIbHOTO T'OCYIaPCTBEHHOI0 00pa30BaTEIbHOIO CTAHAApTa cpeaHero (IIOJHOIr0) OOIIEro
obpazoBaHusa" (BaperucTpupoBaHoO B MuHrocTe Poccuu 09.02.2015 N
35953)https://rulaws.ru/findresult/(nata obpamenwus: 28.08.2019).(0TKpHITHII JOCTYII)

3.2.Ilucemo MunoOpuayku Poccun ot 17.03.2015 N 06-259 <O nanpasieHHH JIOpaOOTaHHEIX PEKO-
MEHIAIMI 10 OPraHM3alMy [MOJYYEHHUs CPEAHErO 00Iero oopa3oBaHus B IpeJeIax 0OCBOEHUs 00pa-
30BAaTCILHBIX MIPOrPaMM CPEIHEro IpodeccHOHaILHOro 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro
00pa3oBaHus ¢ yYETOM TpeOoBaHMi GeaepalbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIapTOB
u 1OJy4aeMOM npodeccuu WA CIEHHMAIBHOCTH CpPEIHEro 11po(heCCHOHAILHOIO
obpazosanus>https://rulaws.ru/findresult/(nara oopamienus: 28.08.2019).(OTKpbITHIH AOCTYII)

3.3. [lanuneep, B. A. Meronuka oOyueHHsI HayaJlaM MaTEeMaTHYECKOTO aHajK3a : y4eOHUK U MPaKTH-
KyM JIISL CpeHero npodeccuonansHoro oopazosanus / B. A. Jlanuarep. — 2-¢ u31., UCIIp. U JOI. —
Mocksa : UznatensctBo FOpaiit, 2019. — 162 c. — (IIpodeccuonansuoe odbpazopanue). — ISBN
978-5-9916-8987-8. — Tekcr : anekrponnbiii // OBC HOpaiit [caiit]. —URL: https://biblio-
online.ru/bcode/437138 (nara obpamienus: 28.08.2019).

3.4. /lanuneep, B. A. Metoauka oOyueHuss MaTemMaTuke. [IpakTukyM Mo pelieHuo 3aaad : yueOHoe
nocooue s cpenHero npodeccrnoHabHOTO 00pasoBanus / B. A. JlanmHrep. — 2-¢ u3M., UCHp. U
non. — Mocksa : U3natensctBo HOpaiit, 2019. — 271 ¢. — (IIpodeccuonansnoe oOpa3zoBaHue). —
ISBN 978-5-534-00695-7. — Tekcr : anexkrponnsiii // DbC IOpaiit [caiir]. — URL: https://biblio-
online.ru/bcode/437284 (nara obpamienus: 28.08.2019).

3.5.Kankaesa, JI. C. Teopus u metoanka oOyueHuss MaTeMaTHKe: YacTHast MeToauka B 2 4. Yactp 1 :
yueOHoe rmocodue s cpenHero npodeccrnonansaoro odpasosanus / JI. C. Kankaesa. — 2-¢ m3j.,
uctp. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 264 ¢. — (IlpodeccnonansHoe o6pa3zo-
Banue). — ISBN 978-5-534-04954-1. — Tekcr : anektponusii / OBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/439017 (mata obpamienus: 28.08.2019).

3.6.Kankaesa, JI. C. Teopus u metoarnka oOyueHuss MaTeMaTHKe: YaCcTHast MeToauKa B 2 4. Yactp 2 :
yueOHoe rmocodue st cpenHero npodeccrnonansaoro odpasosanus / JI. C. Kankaesa. — 2-¢ m3j.,
uctp. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 191 ¢. — (IlpodeccnonansHoe o6pa3zo-
Banue). — ISBN 978-5-534-04955-8. — Tekcr : anektponusii / DBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/439018 (nara oopamenus: 28.08.2019).

3. Ins npenogaBaTeneit

4.1. bynrakoB H.A., OcunoBa M.A. OcHOBHbIE 3aKOHBI U (DOPMYNBI [0 MaTeMaTHKe U (QU3UKE:
Crpasounukhttp://window.edu.ru/resource/797/56797(nata oOpamienus: 28.08.2019). (OTKpBITHIH
JIOCTYTI)

4.2 1poexr  100formul.ru:  cGopuuk  dopmysa  anreOpbl, TCOMETPUH W TPHUTOHOMET-
puuhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (nata oOpalieHus:
28.08.2019).(OTKPBITHIIN JOCTYII)
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4.3. CopaBounuk 1o maremarukehttp://maths.yfal.ru(mara obpamenus: 28.08.2019).(OTKPBITHIA [10-
CTYIT)

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

5. Ilepronueckre U3aaHust

5.1. Maremarunueckoe obOpa3zoBanus.- Pexxum nocryma https://matob.ru/archive.html (nara oGpare-
Hus: 28.08.2019). (OTKPBITHII JOCTYI)

5.2. «KBauT» http://kvant.ras.ru(nara oopamenus: 28.08.2019). (OTKPBITHIN TOCTVYII)

5.3. «Hayka u Texuuka» http://online-zhurnaly.ru/zhurnaly/8641-nauka-i-tehnika-7-iyul-
2019.html(xara oopamenus: 28.08.2019) (OTKPHITHII TOCTYII)

6. Uudopmanmonneie pecypcsl cetu «MHTEpHET

6.1. MunucrepctBo o0pazoBanus u Hayku PO OI'AY «DUPO» http://www.firo.ru/(nata obparie-
Hus: 28.08.2019).(OTKPBITHINA AOCTYII)

6.2. Iopran «BceoOyu»- cripaBouHO-UHMDOPMAIMOHHBIM 00pa30BaTENbHbINA CANT, AMHOE OKHO J0-
cTymna K 00pa3oBaTelIbHBIM pecypcam http://www.edu-all.ru/(nara oOpariieHus:

28.08.2019).(OTKpBITHIN AOCTYII)

6.3. Enunas koyutekuus 1udpoBsix o0pa3oBaTenbHbIX pecypco http://school-collection.edu.ru/(nata
obpaienus: 28.08.2019).(0TKpBITHII JOCTYII)

6.4. http://www.fcior.edu.ru(MudopmannonHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTepHalbl) (aTa
oOpartuenusi: 28.08.2019) (OTKpBITHIN JOCTYII)

6.5. http://www.edu.ru/Poccuiickuii mopran OTKpBITOro oOpa3zoBanus (mara oOpamenus: 28.08.2019)
(OTKpBITHIN 10CTYM)

6.6.http:\\www.allmath.ruAllmath.ru—scst marematnka B omHOM MecTe (mata OOpalCHHS:
28.08.2019) (OTKpPBITHIHA JOCTYII)

6.7. EauHoe OKHO gocTyma K oOpa3oBarelnbHBIM pecypcam http://window.edu.ru/(nata obOpaienus:
28.08.2019).(OTKPBITHIN TOCTY)

6.8. DnexkTpoHHO-OMONIMOTeUHas cuctema usnarenbersa «KunoPye» 9bC
BOOK.RUhttps://www.book.ru/static/about(zara oOpareHus:
28.08.2019).(HeorpaHUYEHHBIIOCTYI)
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