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INOACHUTEJIBHASA 3ATIMCKA

ITporpamma nucuumussl [1J[.01 Marematuka npenHazHadeHa AJisi U3y4EHUs MaTEMaTUKU B
npodeccuoHanbHbIX  0Opa3zoBaTenbHbIX opranuzauusx CIIO, peanusyromux o00pa3oBaTeNbHYIO
porpaMMy cpesiHero oomiero oopa3zoBaHus Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs MPU TMOJTOTOBKE
CIIELIMAIMCTOB cpeaHero 3BeHa no crenuaibHocTy 08.02.01 CTpouTenbCcTBO M AKCIUTyaTalMs 3JaHuid 1
COOPYKEHHIA.

[Iporpamma paszpabdorana Ha ocHoBe TpeboBanuii ®I'OC COO, npeabsaBIsIeMbIX K CTPYKTYPE,
colepKaHUI0 W pe3yibraraM ocBoeHus gucuuiimabel [1J[.01 Maremaruka, B COOTBETCTBUM C
PexoMenganusMu o opraHu3aluy MOJyYEHUsl CpelHero oouiero oopa3oBaHus B Mpeaenax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEAHETO MPodecCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHMs ¢ yueToM TpeOoBaHUM (eaepanbHbIX MOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB U
MOJIy4aeMOU CIIEIUANBHOCTH CpeaHero mpodeccuoHansHOro obpaszoBaHusi (mucbkMo [lemaprameHTa
roCy/1IapCTBEHHON MOJUTUKU B chepe moarotoBku padouux kaapos u 1O Muno6puayku Poccuu ot
17.03.2015 Ne 06-259).

Copepxanne mporpamMmmbl gucturuinabl [1/1.01 Martemartuka HarpaBi€HO Ha JOCTHIKEHHE
CHEAYIOUIMX LeJei:

* obecrieueHre cPOPMUPOBAHHOCTU MPEJCTABICHUNA O COIUANBHBIX, KYJIbTYPHBIX U UCTOPHYECKHUX
dakTopax CTaHOBJICHUS MAaTEMATHKHU;

» oOeccrieueHre COHOPMUPOBAHHOCTH JIOTHYECKOTO, AQITOPUTMHYECKOTO W MaTeMaTHYeCKOTO
MBIIILICHHUS;

* oOecrieueHre COOPMHUPOBAHHOCTH YMEHHM MPUMEHSTh TMOJYYCHHbIE 3HAHUS MPH PEIICHUU
pa3JIMYHBIX 3a/1a4;

* obecrieueHne chOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK 4acTU OOIIEYeIOBEYECKOM
KYJIbTYpPbl, YHHBEPCAJIbHOM S3bIK€ HAYKH, IO3BOJISIOIIEM ONHCHIBATh W H3y4aTh pealibHbIC
MIPOLIECCHI U SIBJICHHUSI.

B mporpaMMmy BKIIOYEHO cOAEpKaHHe, HalpaBlIeHHOE Ha (OPMHUPOBAHUE Y OOyYaroUIuXcs
KOMITETCHIINH, HEOOXOAUMBIX JJISI Ka4YEeCTBEHHOTO OCBOEHHS MPOTPAMMBbI MOATOTOBKHU CIEIHUATHUCTOB
cpennero 3BeHa (ITIICC3) mo cnenumanpHOocTH 08.02.01 CTpOMTENHCTBO U DKCIUTyaTallus 3JaHUN U
COOPY>KE€HMI Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUsI.

[IporpaMMa  JUCHUIUIMHBI ~ MOXET  HWCHOJB30BaThCS  JIPYTMMH  TPO(hecCHOHATBLHBIMU
00pa3oBaTeNbHBIMU OPTAaHU3AIUAMHU, PEATU3YIOIMKUMHI 00pa30BaTEIbHYIO POTPAMMY CPEIHEr0 OOIIETO
oOpa3oBaHusi Ha 0aze ocHOBHOro oOmiero oOpa3zoBanusi B mpenenax ocBoeHus [IIICC3 mo
cneruanbHocT 08.02.01 CTpouTeNnbCcTBO M AKCILTyaTalus 31aHUN U COOPY>KEHUH.

B paznene mporpammel «Coaepikanue y4eOHOU TUCHUTITMHBD KYPCUBOM BBIJICIICH MaTepual,
KOTOpPBIM TpU H3YYEHHH MAaTeMaTHKU Kak 0a30BOM, Tak M NpOGUIbHONW Y4eOHOW TUCIUIUIMHEI,
KOHTPOJIIO HE MOJJICKHUT.

Pabouass mporpamma nucrurmumabl [1J[.01 Marematnka MoxkeT OBITh aJanTUpPOBaHA JUIS
oOyuenust uaBaM 0B U Juil ¢ OB3.

MECTO JUCHUIIJIMHBI B YYHEBHOM IIJIAHE
B yue6nom mmane IIIICC3 no cnenuansHoct 08.02.01 CTpouTEnsCTBO M SKCILTyaTalus
3naHuii 1 coopyxkenuit aucuuiuinHa I1/1.01 Marematuka BXOAMT B cOocTaB NMPOMUIBHBIX JUCIHUILINH
00111e00pa30BaTEILHOTO IIUKIIA.

PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

OcBoenne coaepkanus mucnumumael [11.01 Martematnka oOecnednBaeT JOCTHKEHHE
00y4aIOIUMUCS CIEAYIONINX Pe3yIbTaTOB:



>

>

>

JIUYHOCMHbBIX .

c(hOpPMHUPOBAHHOCTD MPEICTABIICHUNA O MAaTEMAaTHKE KaK YHUBEPCATLHOM SI3bIKE HaYKH, CPEJICTBE
MOJICTTMPOBAHMUS SIBIICHUI U MIPOIIECCOB, UIEAX U METOJIaX MAaTEMaTHKU;

MMOHUMaHUE 3HAYNMOCTH MaTeMaTHKH IS Hay4YHO-TEXHUYECKOT O rnporpecca,
c(OPMUPOBAHHOCTh OTHOIICHUS K MAaTeMAaTHKE KaK K YacTH OOIEYeIOBEYECKOW KYIbTYPHI
Yyepe3 3HaAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMAaTUKH, YBOJIFOLIMEN MaTEMATUYECKUX UJIEH;
pa3BUTHE JIOTMYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHHS, aITOPUTMUYCCKOMN
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAUMOM Juisi  Oyayieu
po¢eCCUOHAITBHON NEATETHHOCTH, JIJIS TIPOJOJDKEHUST 00pa30BaHMs M CaMOOOpa30BaHNs,
OBJIAJICHEC MAaTEMaTUYCCKUMH 3HAHUSAMH W YMCHHSIMH, HEOOXOIWMBIMH B TIOBCETHEBHOM
JKU3HU, [JJI1 OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCHUMUIUIMH W JUCIUIUIMH
NpoeCCHOHAIBHOTO 1MWK, JJIA TOJYYeHHS O00pa3oBaHUs B 00JacTsIX, HE TpeOyrOIHMX
yTIIyOJICHHOW MaTeMaTU4eCKOW MOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSHKCHUH
BCEM JKMU3HU; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPa30BaHUIO KAaK YCIOBHIO
yCIIeUTHOM MpodeccnoHanbHOM U 00IIECTBEHHON A TETbHOCTH;

TOTOBHOCTB Y CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKON M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B 00pa3oBaTeNbHOM,
OOIIECTBEHHO  TMOJIE3HOM, y4eOHO-MCCIEAOBATEIbCKOM, MPOSKTHOW W  JOPYrHMX  BHJAX
JIeATEIIbHOCTH,

OTHOIICHHE K NPOPECCHOHAIBHON [EATSIHPHOCTH KaK BO3MOXKHOCTH YYacTHS B PEHICHUH
JIUYHBIX, OOLIECTBEHHBIX, TOCYaPCTBEHHBIX, O0IIEHAIIMOHATBLHBIX MTPOOJIeM;

® Memanpedmemublx:

>

YMEHHE CaMOCTOSITEIIbHO OINPENeNATh LU AEATEIIbHOCTH M COCTABIIATh IIIaHbI ESTeIbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILIECTBISATb, KOHTPOJIMPOBAaTh U  KOPPEKTUPOBATh  JESTEIbHOCTD;
HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl TOCTHKEHUSI TOCTABIECHHBIX LIeJIeH U peanu3aliu
IJIAHOB JIESITENIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

yMEHHE IPOAYKTHUBHO OOIIAThCA U B3aMMOJAEMCTBOBATH B MPOLIECCE COBMECTHON JI€ATEIbHOCTH,
YUUTBIBATh MO3ULINUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3 (HEKTUBHO pa3peniaTb KOHPIUKTHI;
BJIQJICHUE  HaBbIKAMM  IIO3HABATEJIbHOM,  y4eOHO-UCCIENOBATENbCKOM U IPOEKTHOU
NeSITeNbHOCTH, HaBBIKAMH  pa3pelleHus npodieM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY MOMCKY METOJIOB PELIEHUS NPAKTHUECKUX 3aad, IPUMEHEHUIO Pa3IMYHbIX
METOJI0B MIO3HAHMS;

TOTOBHOCTb W CIOCOOHOCTH K  CAMOCTOATEIbHOW  MH(GOPMalMOHHO-IIO3HABATEIbHOMN
NEeSTeIbHOCTH, BKJIIOYash YMEHHE OPUEHTHUPOBATHCSA B Pa3IMUHBIX HCTOYHHMKAX HH(pOpMaIUH,
KPUTHYECKH OIICHMBAaThb W MHTEPIPETUPOBATH HHPOPMAIMIO, IMOJIYYaeMyK M3 PpazIU4HbIX
HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTMUHO W TOYHO M3JaraTb CBOKO TOYKY
3peHusl, UCTI0Ib30BaTh aIeKBATHBIE SI3IKOBBIE CPEJICTBA;

BJIaJIeHHE HABBIKAMU IMO3HABATENBbHOM peQieKCHM KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBUH U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHUH, IPAaHUI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX II03HABATEIBHBIX 337a4 ¥ CPEACTB JUIS UX JOCTH)KECHHUS,

LEIeYCTPEMIICHHOCTh B TOWCKAX M MPHUHITUHM DPELIEHUH, COOOpa3UTEIbHOCTh M HMHTYMIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUHN; CIIOCOOHOCTh BOCIPUHUMATH KpacoTy H
TapMOHHIO MHPA;

* npeomemHuIX:

>

>

c(OpPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK 4acTH MHPOBOM KYJIbTYpbl M MecCTe
MaTeMaTHKU B COBPEMEHHON LMBUIIM3ALMHU, CIIOCO0aX OMMCaHUs SBJIEHUN peaJbHOro MHUpa Ha
MaTE€MaTHYECKOM SI3BIKE;

cOPMUPOBAHHOCTh  MPEJACTAaBICHUM O MaTeMaTHYeCKMX TOHATUSAX KaK BaKHEHIIMX
MaTE€MaTHYECKUX MOJEIIAX, MO3BOJISIOMIMX OMKUCHIBATh U M3y4aTh pa3HbIe IPOLIECCH] U SIBICHUS;
IIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;
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» BJAJiEHWE METOJaMH JOKAa3aTeNIbCTB M QJITOPUTMOB pEUICHHS, YMEHHWE WX NPHUMECHSATS,
MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B XOJE PELICHUS 3a1a4;

» BJAICHWE CTAHJAPTHBIMH TPUEMAMH PEIICHUS PANHOHAIBHBIX W  HPPANHOHAIBHBIX,
MOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YPABHEHHWU M HEPABEHCTB, MX CHUCTEM;
HCII0JIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHUCIE JJIsI IOMCKA IyTH PELICHUs U
WJUTFOCTPALIMK PELIEHUs] YPAaBHEHUH U HEPABEHCTB;

» chOPMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHSATHSX MATEMATHYECKOTO aHAIHM3a U MX
CBOMCTBAaxX, BIAJCHHEC YMEHHEM XapaKTepu30BaTh TOBeJAeHUE (YHKIMN, HCIOIB30BaHUE
MOJYYCHHBIX 3HAHUW JIJI ONUCAHUS U aHAJIN3A PEaJIbHbIX 3aBUCUMOCTEM;

» BIIQJICHUE OCHOBHBIMH MOHSTHUSMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (HUTypax,
UX OCHOBHBIX CBOMCTBax; c(OPMHUPOBAHHOCTh YMEHHMsI paclo3HaBaTh reOMEeTpHUUecKre (pUrypsl
Ha 4epTekKax, MOJACISIX U B PEAJIbHOM MUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB T€OMETPUUECKHUX
buryp u hopmyn sl peIIeHUs] TEOMETPUYSCKHX 3aa4 U 33724 C MPAKTUYECKUM COJIEPKAaHUEM;

» c(opMHUPOBAaHHOCTH TPEICTABICHUI O TMPOLECCaX M SBICHHUAX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEaJbHOM MHPE, OCHOBHBIX MOHSITHIX
3JIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHMH HAXOAUTh M OLEHUBATh BEPOSITHOCTH
HACTYIUICHHS] COOBITHI B MPOCTEHIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

» BIIaJICHUE HABBIKAMH HUCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM P PEIICHUH 3a/1a4.

COJAEPXAHUE JNCIHUILJINHBI
BBenenune

MaremaTtuka B HAayYKC, TCEXHHKE, 3KOHOMHUKC, PIH(bOpMaI_[I/IOHHLIX TCXHOJOIuiAX H HpaKTHHeCKOﬁ
JACATCIIBHOCTH. ]_ICJH/I U 3aa4u U3YUCHUA MAaTCMATHKHU ITPU OCBOCHHUU CIICIIHATIbHOCTEH CIIO.
AJITEBPA
Pazeumue nonamus o uucne
HeJ’IHe " pallMOHAJIbHBIC YUCJIA. HeﬁCTBHTCHLHLIe qucia. HpI/I6J'II/I)I(eHHLIe BeIuMCiIcHNSA. KoMmiekcHbIe
qucia.

Kopnu, cmenenu u nozapugmot
Kopuu n crenenn. KopHu HaTypalbHOHN CTENEHH U3 YUCIIA U UX cBOMCTBA. CTENeHN ¢ paliOHaIbHBIMU
MoKa3areiasiMi, MX cBoicTBa. CTeneHW C JAeWCTBUTENbHBIMU MoKazarensimu. Ceoilicmea cmeneHu c
oeticmeumenbHblM NOKA3amenem.
Jlorapugm. Jlorapudpm umciaa. OcHoOBHOe sorapupMUyYecKoe TOXIECTBO. JlecsaTuunble U
HaTypayibHbIe Jorapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo kK HOBOMY OCHOBaHHIO.
IIpeodpa3oBanue anredbpanyeckux Boipaxenuii. [I[peobpazoBanne paloOHaIbHBIX, HPPALUOHAIBLHBIX
CTETEHHBIX, TOKA3aTeNIbHbBIX U JOrapu(PMUYECKUX BHIPAKEHUH.
IlIpakmuueckue 3anamusn
Apudmernueckue ACUCTBUS HaJ YHUCIAMHU, HAXOXAECHUE NPUOIMKEHHBIX 3HAUYEHUH BENUYMH U
MOTPEIIHOCTEN BBIYMCICHUH (a0COTIOTHON U OTHOCUTENBHOM), CPAaBHEHNE YUCIIOBBIX BBIPAKEHUH.
Beruucnenue u cpaBHeHNE KOpHEW. BbINoHEHNE pacyeToB ¢ paJuKalaMH.
Pemienue wuppanmoHanbHbIXx ypaBHeHU. HaxoxaeHwe 3HaYyeHHl CTeneHed ¢ paluOHATbHBIMHU
noka3arensimu. CpaBHeHue cteneHeil. [IpeoObpa3zoBanusi BeIpakeHH, colepxKalux cTerneHu. Pemenne
ITOKA3aTENIbHBIX YPAaBHEHUI.
Pemenne npukiaaHbIX 3a1ad.

Haxoxxnenue 3HaueHuii orapudma 1o mpou3BoJI-HOMY OCHOBaHHUIO. [lepexo OT 0JHOrO OCHOBaHHS K
npyromy. Beruncnenne wu cpaBHeHue Jorapudmon. JlorapudmMupoBaHue U TOTEHIUPOBAHUE
BBIPAKCHUM.



[TpuGnuKeHHbIe BEIYUCIICHUS U PELICHUS IPUKIIaIHBIX 3a/1a4. Pemenue morapuMuuecKkux ypaBHEHHUMN.

OCHOBbBI TPUTTOHOMETPUU
OcHogHbie nonamus
Panuannas mepa yria. BpamarensHoe npukenue. CUHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHUCIIa.
OcHogHble mpuzoHomMempuyecKue moxcoecmea
®opmynsl npuseneHus. Popmysisl cnoxenus. PopMyiisl yaBoeHUss Popmyivl NOLOSUHHO20 Y2ad.
[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHUN
IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX (YHKLIMN B MPOU3BEJCHUE U NPOU3BEACHUS B CYMMY.
Buipasicenue mpuconomempuueckux pynkyui uepe3 manzenc noi08UHHO20 apeymMenma.
Tpuconomempuueckue ypagHeHua U HEPageHcmea
[Ipocreiiye TpUroHOMETpUUYECKUE ypaBHEHUS. [Ipocmeiiuie mpueoHomempuieckue HepageHcmed.
OoOpaTHble TPpUroHOMeTpHYecKHe PyHKIUMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
Paguannblii MeTON M3MEpEeHHs YIJIOB BpalleHUs M CBsI3b C TIpaaycHol Mepol. OCHOBHbIE
TPUTOHOMETPHUYECKUE TOXAECTBA, (OPMYJBI CIOXKCHHUS, YABOCHHs, NPeoOpa3oBaHHE CYMMBI
TPUTOHOMETPUUECKUX byHKIni B IIPOU3BENICHUE, npeodpas3oBaHue IIPOU3BENICHUS
TPUTOHOMETpUUECKUX (QyHKUMH B cymmy. Ilpocreifime TpuUroHOMETpUYECKHE YpaBHEHUS W
HepaBeHCTBa. OOpaTHbIe TPUTOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.
Dyukyuu, ux ceoicmea u 2paghuxu
@Oyukuun. O0IacTh ONpeNeICHNs] 1 MHOXKECTBO 3HaUCHUH; rpaduk (yHKIMH, IOCTPOCHHUE TPaPUKOB
(GyHKUMH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
CaoiictBa ¢QyHKuUMH. MOHOTOHHOCTh, YE€THOCTh, HEYETHOCTb, OTPAHUYCHHOCTb, IMEPUOJAUYHOCTD.
[TpomexxyTku Bo3pacTaHus M yObIBaHHWS, HauOOJbIICe U HaUMEHbIIEE 3HAYCHUS, TOUYKU IKCTPEMYyMa.
I'paduueckas unTepnperanus. [Ipumepsl GyHKINOHAIBHBIX 3aBUCHMOCTEH B PEaJbHBIX MPOILECCaX U
SABIICHHUSIX. ApH(PMETHIECKHUE OTIEpAu HAJl PYHKIIUSIMH.
Crnoxnas ¢pyHKuMs (KoMnosuuus). Ilonsamue o nenpepvignocmu yHKYuuU.
Oopartnbie pyukumu. Obracms onpeodenenuss u obaacme 3Havenul oopamuou @yuxyuu. I pagux
obpammou pyHKyuuU.
Crenennble, TOKa3aTelbHbIE, JIOrapuPMUUYECKUe W TpUTroHOMeTpuueckue ¢yHkuun. OOpaTHBIE
Tpuronomerpuueckue (yHkuuu. Omnpenenenus QpyHKIuUi, ux cBoiicTBa U rpaduxu. IIpeoOpasoBanus
rpadukoB. [lapamienbHbI NEepeHOC, CUMMETPHs OTHOCUTEIbHO OCed KOOpIAMHAT U CUMMETPHS
OTHOCHUTENIbHO Hayajla KOOpJMHAT, CUMMETpPUsS OTHOCUTENIbHO MPSMOHM Y = X, pacTsDKEHUE U C)KaThe
BJIOJIb OCEW KOOPJMHAT.
Ilpakmuueckue 3anamus
[Ipumepsl 3aBUCMMOCTEH MEXJy NEPEMEHHBIMU B pEalbHBIX IMPOLECCaX M3 CMEXKHBIX TUCIUIUIMH.
Onpenenenve ¢ynkuuid. Iloctpoenne u urenue rpaduxoB ¢yHkuuil. HceciaenoBanue ¢QyHKIUU.
CBoiicTBa NMHEHHOHN, KBaApaTUYHOW, KYCOYHO-ITMHEHHOW M  JApOOHO-TMHEHHOW  (QyHKIMIL.
HenpepeiBuble u nepuoanyeckue (yHkiuu. CBoHcTBa M rpaduKu CUHYCa, KOCHHYCAa, TAHTE€HCa U
KoTanreHca. OOparHple ¢GyHKUMH W uX Trpaduku. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIUH.
[Ipeo6pa3zoBanus rpaduxa pynkuuu. ["apmonnueckue konebanus. [Ipukinannplie 3aaa4u.
[TokazarenbHble, TIorapupMuiecKie, TPUrOHOMETPUUECKHE YPAaBHEHUS U HepaseHCcmad.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocnredosamenvnocmu. Cywecmeosanue npeoeid MOHOMOHHOU O02PAHUYEHHOU
nocne008amenbHOCu. CymMMHpOBaHHE  IOCIIEOBATEIBLHOCTEN. beckoneuHo  yObIBaromas
Tr€OMETPUYECKAsI IPOTPECCHS U €€ CyMMa.

IIpousBoanas. IloHsTHe O Npou3BOAHON (YHKIUHM, €€ TeOMETpPUYECKHUH U (U3NYECKUN CMBICIL.
VYpaBHeHue kacareinbHOW K rpaguky QyHkuuu. [IponsBojHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
yacTHbIe. [IpOM3BOJHBIE OCHOBHBIX DJJeMEHTapHbIX (QyHKkOui. IlpuMeHeHMe TPOU3BOAHONW K
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HCCIeA0BaHUI0 (DYHKIMI M TIOCTPOCHUIO TPaPuKOB. [Ipou3800Hbie 0Opamuol yHKyuu u KOMRO3UYUU
@dyHryuu.

[Ipumepsl HUCTIOAB30BaHUS TPOU3BOAHOW [IJISi HAXOXKJICHUS HAWJIYUYLIEro PEHICHUS B IMPUKIATHBIX
3amavyax. Bropas mpoun3BoaHas, ee reoMeTpudeckuii U pusudeckuii cMpIci. HaxoxaeHne CKOpOCTH st
nporiecca, 3aJaHHOTO (GOPMYIIOi U TpadUKOM.

IlepBooGpa3nas u uHTerpaj. I[IpuMeHeHue onpeaeneHHOro MHTErpaja JJisi HaXOXKICHHS IUIONIaIn
KpuBoJinHerHON Tparneuun. Popmyna Herotona—IJleitonumna. [IpuMepsl mpuMeHeHUs WHTErpaja B
(bu3MKe U TEOMETPHH.

Ilpakmuueckue 3anamusn

UucnoBasi IMOCIIEOBATEILHOCTD, CIOCOOBI €€ 3aJaHus, BBIYUCIICHHUS YICHOB IOCJICOBATEILHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBatomas reoMeTpruiecKast IpOrpeccus.

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKHUI CMBICI TPOU3BOIHOM.

VYpaBHeHue kacarenbHOH B oOmem Bujae. IlpaBuna u dopmynsl nuddepeHnupoBanus, TadIMIa
MPOU3BOJHBIX d3JEMEHTApHBIX (yHkuuid. MccrnenoBanue GYHKIUU C TOMOIIbIO MPOU3BOJHOM.
Haxoxaenne Hau6obI11ero, HANMEHbBIIIETO 3HAYSHHS ¥ SKCTPEMAIIbHBIX 3HAYeHUH (PYHKUINH.

WuTterpan u nepsoodpasznas. Teopema HeioTona—1JleiiOnnna. [IpuMenenre HHTErpaina K BHIYUCICHUAIO
(bu3MYECKUX BEIUYUH U TUIOLIA/ICH.

YPABHEHUA U HEPABEHCTBA
YpaBHeHUsT M CHCTeMbl YypaBHeHUH. PanuoHanbpHble, HppalMOHAIBHBIC, IIOKA3aTelIbHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.
PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHbIE TpPUEMBbl HMX pelleHHs (pa3loKeHWe Ha MHOXHUTEIH, BBEIEHHE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpapMUeCcKuil METO).
HepasencrBa. PanuoHanpHble, HppalMOHAIbHBIC, II0OKA3aTEIbHBIE W MPUCOHOMEMPUYECKUe
HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PELLICHHUS.
Hcnosb3oBanue cBOMCTB M rpauKkoB (PyHKIUI NPH pellIeHHH YPABHEHUH M HepaBeHCTB. Meron
uHTEepBaIOB. M300pakeHMe Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA pELIEHHH ypaBHEHHUH WU
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.
Ilpuknaousie 3a0auu
[TpuMeHeHHe MaTeMaTHUECKUX METOJIOB Ul PELICHUS COJepKaTeIbHbIX 3ajay U3 pa3IMYHbIX o0nacTen
HAyKH U NIPaKTUKH.
WHTtepnperanus pe3yinbrara, yu4eT peabHbIX OTPaHUYECHUN.
Ilpakmuueckue 3anamus
Kopuu ypaBHenuii. PaBHocmibHOCTh ypaBHeHMi. IIpeoOpa3oBanue ypaBHeHUI. OCHOBHBIE NPHEMBI
peleHust ypaBHeHU. Pemenne cucreM ypaBHeHui. Mcnonab3oBaHne CBOUCTB U rpaduKOB PYHKIUH [y1s
pelieHusl ypaBHEHHU 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
dnemenmopl KOMOUHAMOPUKU

OcHOBHbIE TOHATHS KOMOMHATOPHKH. 3aJayd Ha MOJCYET 4YHCIa pa3MELICHUH, NEepecTaHOBOK,
coyeranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHoma Heiorona. CBoiicTBa
OMHOMMHANBHBIX K03 durmentoB. Tpeyroabuuk [Tackans.
DNEMEHTHI TEOPUH BEPOSITHOCTEM.
CoObITHE, BEPOSTHOCTb COOBITHS, CIOKEHUE U YMHOXKEHUE BeposiTHOCTEH. [lonamue o ne3asucumocmu
cobvimuil. [{uckpemnas ciyyainas 6eiuduHa, 3aKoH ee pacnpeodeneHus. Huciogvle xapakmepucmuxu
OUCKpemHOU CIYYatHOU eauyunsl. [lonamue o 3axone 6OILUWUX YUCE.

Demenmvl MamemamuiecKkoi CmamucmuKy
[IpencraBnenue AaHHBIX (TaOMUIBI, AMArpaMMbl, TpaUKH), ceHepanrbHas COBOKYNHOCMb, 8blOODKA,
cpednee apupmemuyeckoe, meouana. [lonamue o 3a0ayax mamemamuyecKoli CmamucmuKiu.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epoOSAMHOCIMHBIX MEMOO08.
Ilpakmuueckue 3anamusn




Hcropus pa3BuTHs KOMOMHATOPUKU, TEOPUU BEPOATHOCTEH M CTAaTUCTUKM M HUX POJIb B Pa3IMYHBIX
cepax 4eIOBEUYECKOH >Ku3HeaeaTenbHOCTU. [IpaBuina komMOMHATOpPHKH. PemieHne KOMOWHATOPHBIX
3amad. Pasmemenus, coderanuss M nepectaHoBKH. buHoM HerooToHa u tpeyronsHuk Ilackais.
[Ipukiiaguele 3aga4m.

Kiaccuueckoe onpezeiieHne BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEHM, TEOPEMA O CYyMME BEPOSITHOCTEH.
Beruucnenue BepostHocred. lIpuknaanusie 3amaun. IIpencraBinenue 4uciioBbIX NaHHBIX. [IpukitagHble
3a/1a4H.

I'EOMETPUA

Ilpamovie u niockocmu 6 nPOCMpPancmee
B3auMHOe pacrnosokeHue ABYX HpsAMBIX B IIpocTpaHcTBe. [lapayuiebHOCTH NPSMON U INIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEH. [lepneHAMKYISIPHOCT, MNPAMOM M IUIOCKOCTH. llepneHmukynsp u
HaKJIOHHasA. YTojl MEXIy MNpsSMOW U IUIOCKOCTBIO. /IByrpaHHBI yron. Yrosn MexIy IUIOCKOCTSIMH.
[lepneHuKyISIPHOCTD JBYX INIOCKOCTEM.
I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA: MapaJUICNbHBIN MEPEHOC, CUMMETPHUS OTHOCUTEIBHO
IIJIOCKOCTH.
[TapannensHOE MPOEKTUPOBAHHUE. Inowaow OPMO2OHANLHOU npoexKyuu. N3o0pakenune
MIPOCTPAHCTBEHHBIX (PUTYD.

Muozozpannuku
Bepmunbl, pebOpa, rpaHu MHOrorpaHHuka. Pazeepmka. MHoeoepannvlie yenvi. Buwinykisie
MHo2oepanHuku. Teopema Diinepa.
[Tpu3sma. [Ipsimast u nakronnas npusma. [pasunbpHas npusma. [apamtenenunen. Kyo.
[Inpamupa. IIpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.
CummMmerpuu B KyOe, B apajijiesieuIese, B IpU3Me U MUpaMUJIE.
Ceuenus Ky0a, MPU3MbI U MTUPAMUJIBIL.
[IpencraBienre O TMpaBUIBLHBIX MHOTOTpaHHMKAX (TeTpadape, KyOe, OKTadape, [0JeKadape W
UKOCa’Ipe).

Tena u nosepxnHocmu 6pawieHus

Hunuuaap u xoHyc. YceueHHBIM KOHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yrolas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, NIapajlIeIbHble OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHasi III0CKOCTH K cepe.

U3z mepenua ¢ ceomempuu
O0mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.
®opmysbl 00beMa Ky0a, MPSAMOYTOJIbHOIO Mapajlielenunena, npusmMsl, nuianHapa. opmyssl o0bema
nupamMuibl 1 KoHyca. @opmysibl Momaan NoBepXHOCTEW IUIUMHAPA U KoHyca. PopMyiibl 00beMa mapa
Y TI01AIU ChEepHI.
[TogoOue Ten. OTHOMIEHUS TIIOMIAeH TOBEPXHOCTEN U 00BEMOB MTOI00HBIX TEJ.

Koopounamut u gexmopboi
[IpsimoyronbHast (gexkapToBa) cuUcTEMa KOOpJIMHAT B MpocTpaHcTBe. DopMylia pacCTOSIHUS MEXAY
IBYMsI TOUKaMH. Y paBHEHUS CPEPbl, n10CKOCMU U NPSAMOU.
Bextopsl. Monyns Bektopa. PaBeHcTBO BekTOpOB. ClIOXKEHHE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha
yucio. Pa3noxeHne BeKTopa Mo HallpaBICHUSIM. YTOJI MEXIYy IByMs BekTopaMmu. [Ipoekuus BekTopa Ha
ock. Koopaunats! Bekropa. CkansipHOe IpOU3BEIEHUE BEKTOPOB.
Hcnonb30BaHre KOOPAMHAT U BEKTOPOB IIPU PEIICHUU MaTEeMAaTUYECKUX U MIPUKIIAIHBIX 3a7ay.
Ilpakmuueckue 3anamusn
IIpy3Haky B3aUMHOIO PpAaCIOJOKEHUS MPSAMBIX. YTOJ MEXAy HpsMbIMU. B3aumHOe pacmnosiokeHue
OpsMBIX M IIockocTed. [lepneHauKysassp M HakJIOHHAs K IUIOCKOCTH. YTOd MEXAy HpsIMOH U
IJIOCKOCThI0. TeopeMbl O B3aMMHOM DAclOJIOXKEHUM MpsAMOM UM Iockoctu. TeopemMa o Tpex
MEPIEHIUKYIIApaX.
[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U MEPIEHIUKYJISIPHBIX TUIOCKOCTEN.
PaccTosiHMe OT TOUKM 10 IJIOCKOCTH, OT MPSIMOM 10 IUIOCKOCTH, PAacCTOSHUE MEXAY IIJIOCKOCTSIMH,
MEXy CKPELBAIOIIUMUCS MPSMBIMHU, MEX]Ty TPOU3BOJIILHBIMU (PUTYpaMH B TPOCTPAHCTBE.
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[TapannensHOe MPOCKTUPOBAHUE U €TO CBOWCTBA. Teopema o niowaou OpmocOHANbHOU NPOEKYUU
MHO20Y20bHUKA. B3auMHOE pacmonokeHue NpoCcTPaHCTBEHHBIX GUTyp.

Pasnuunble Buabl MHOrorpaHHukoB. Mx wu3oOpaxeHusa. CeueHus, pa3BEpTKU MHOTOI'PAaHHUKOB.
[Inomane mnosepxHocTH. Buasl cummerpuili B mnpocTpaHcTBe. CHMMETpHUsl TeJl BpALEHUA H
MHOTOTPaHHHUKOB. Brruncienue miomazieit 1 00beMoB.

Bexropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPJAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYXKHOCTH, cephl, TIOCKOCTH. PaccTossHre Mexay Todykamu. J[eHCTBUSI C BEeKTOpamw,
3aJlaHHBIMU KoopauHatamu. CKaJIipHOE NPOM3BEICHUE BEKTOpOB. BekTOpHOE ypaBHEHHE NpPSIMOU U
IIJIOCKOCTH. Mcronp30BaHne BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JUisi BHEAyIUTOPHBIX 3aHATUN CTYIEHTAaM HAapsly C PELICHHEM 3a7a4 M BBIINOJHEHUs IPAKTUYECKUX
3aJJaHUN MOXKHO TPEUIOKUTH TEMBI UCCIIEAOBATENBLCKUX M pedepaTuBHBIX paboT, B KOTOPBIX BMECTO
Cepuil OTAENBHBIX MEJKUX 3a/a4 U YNPAKHEHUH NpeAyaraloTcsl CIOKETHBIC 3aJaHus, TpeOyrolme
JUTUTENIHOW pPabOThl B paMKax OJHOW MaTeMaTHYECKOW CHUTYyallMH. OJTH TEMbl MOTYT OBITH Kak
WHJMBU1yaJIbHBIMU 33IaHUSIMU, TaK U TPYNIIOBBIMH JIJI1 COBMECTHOI'O BBITTOJIHEHHS UCCIIEIOBAHUS.

Ilpumepnsvie memeut pegpepamos (00k1a0086)
* HemnpepsiBHbie qpobdu.
* IIpumeHeHuEe CIOKHBIX TPOLIEHTOB B 3KOHOMUYECKUX PacyeTax.
* [lapannenbHOE€ TPOEKTUPOBAHUE.
* (CpenHue 3HA4YEHUS U UX IPUMEHEHUE B CTATUCTHUKE.
* BekTopHOE 3371aHue NPSIMBIX U IUIOCKOCTENW B MPOCTPAHCTBE.
* CloXeHHe TApMOHHYECKUX KOJICOaHHIA.
* [I'paduueckoe perienue ypaBHeHUN U HEPABEHCTB.
* IIpaBunbHBIEC U MONTYIPABUIBbHBIE MHOTOIPAHHUKH.
* KoHunueckue ceyeHus: U uX NPUMEHEHHE B TEXHHUKE.
* Ilonsarue muddepeHmana u ero NPUIOKEHHS.
* (CxeMbl NOBTOPHBIX UCTIBITAaHUHN bepHysm.
* HccnenoBanue ypaBHEHUN U HEPABEHCTB C ITApaMETPOM.

Tembt uHOUBUOYATILHBIX NPOEKNOB NO MamemMamuke
*  ANroputmsl U3BJI€UECHHUS KOPHA N-I CTENIEHMU.
*  ANroputmsl pelieHHs NOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB.
*  BekTopsl B IPOCTPAHCTBE.
* Bce 3aragku n npumenenue byteuiku Kielina.
* T'eomerpuueckue GOpMbI B HICKYCCTBE.
* Ectp 11 pusnuecknii cMpica B IPOU3BOJHON U IEPBOOOpa3HOM?
» 3araaku Lukmoner.
* 3aragouHsble rpaduku.
* 3aragouHblii MUp (QpPaKTaJIOB.
*  3HAKOMCTBO ¢ Tpadamu.
* HuTerpan u ero npuMeHEeHHUE B )KM3HU YEJIOBEKa.
* Hcnonb3oBanue u npuMeHeHue audQepeHmanbHbIX YpaBHEHUH.
* MHccnenoBanue neHThl MEOMyca U €€ CBOWCTB: TOMOJOTUYECKHH Kypbhe3 WU YAUBUTEIHHOE
OTKPBITUE B MUPE HAYKU?
» Jluct Mebuyca - yAUBUTENbHBIH 0OBEKT UCCIIETOBAHUS.
» Jlorapudmudeckas QpyHKIUS U €€ TPUMEHEHUE B KU3HU YEIOBEKA.
* Maruueckue KBaJpaThbl.
* Marematuka B apxutektype. [ImaroHoBbsl Tena. CUMMETpHS U TApMOHUS OKPYKAIOIIETO MHUPA.
e MaremaTnka Ha IIaAXMaTHOU JTOCKE.
* MaremaTuyeckas JOTUKa U €€ JTOCTUKEHHUS.
* MaremaTuueckue paccykKJIeHus U JOKA3aTelbCTBa B MaTEMaTHKE.
* Marpuua u ee IpuMEHEHue.



Meton MaTeMaTHYECKON MHIYKIIMHU U €r0 MPUMEHEHHUE.

MeTobl pelIeHusl UTPOBBIX 3ajad.

MHOro 11 3KCTprUMa B IKCTPEMAIbHBIX 3a7a4dax?

Hayka o pemeHnn ypaBHEHUN.

Haxoxnenne o0beMa Tena 1 HEHTpa Macc Teja ¢ TTOMOIIbI0 HHTErpaa.
OnpeneneHHblil uHTErpai. BeneHne u HEKOTOPbIE MPUITOKEHUS.
[Toctpoenue rpadukoB PyHKUIUN, COAEPIKAIIUX MOTYJIb.

[IpakTrueckuii CMbICT HHTETpaa.

[Ipuknannoe 3HaueHue Teopun rpados.

[Ipumenenue Tpuronomerpuu B pusuke. O01aCTU NIPUMEHEHUS TPUTOHOMETPHUU.
[Ipuposa u uCTOpUst MHUMBIX YHCEIL.

[Ipupona MHOkecTB. OTHOLIEHUS MEKIY MHOKECTBAMHU.

[TpousBoaHas u nepBooOpa3Has B MCCIACTOBAHNN (HYHKIIUH.
ParnmonanbHbie anreOpanyeckre CUCTEMBI C HECKOJIBKUMH MIEPEMEHHBIMH.
Pemenue ypaBHeHui n-i cTeneHu, rae n>2.

Cay4aiiHpie COOBITHS M UX MAaTEMaTHIECKOE OTMCAaHUE.
CrepeomeTpuueckue Tena.

Teopema Buera n komOnHaTOpHKA.

®opmyna HeroTona - JleitOHuIIa B IpuMepax BHIYHCICHUS HHTETPAJIOB.
OYHKIMOHAIBHBIA METO, pELICHUSI YPAaBHEHUH.

[uknouna - 3arajika MaTeMaTUKH U IPUPOJIBI.

Hucno «e» U ero TaiHebI.

UYro rmoka3bIBaeT MoKa3aTenbHast QyHKIINS.

OTH 3aMeyaTebHbIC JTOTapu(MBL.

Benukue MmaTeMaTUKH IPEBHOCTH.

Benukoe nckycctBo u xku3nb Jxeponamo Kapnano.

I'eomeTpuueckue MOJENH B €CTECTBO3HAHUH.

I'eomeTpusa EBkinia kak nepsasi Hay4Has CUCTEMA.

I'eomeTprss MHOTOTpaHHUKOB.

I'paduueckuii MeTOJ1 perIeHusl TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPaBEHCTB.
I'paduku s1emMeHTapHBIX PYHKINN B PUCYHKAX.

JnodaHTOBBI ypaBHEHUS.

3araj ik mupamMubl.

3aragouHble TpaduKi TPUTOHOMETPUUECKUX (QYHKIIHH.

3ameuaTelbHbIE HEPaBEHCTBA, UX OOOCHOBaHHWE W NMpPUMEHEHHE. Benukue MareMaTHKH U UX
BEJIMKHE TEOPEMBI.

3ameuaTeNbHbIE MATEMAaTHYECKUE KPUBBIE: PO3bI U CIIUPAJIH.

3o50Tas Iponopuus.

HppaunoHaneHble anredpandyeckue 3a1au.

Hcnonb3oBanue rpadukoB GyHKIMN A7 peIeHus 3a1a4.

Kacarenpnble k Tpadmkam GpyHKINN U UX ypaBHEHUS.

Kpacussbie 3a1aun B MaTeMaTHKE.

K HepaBencTBy MutprHoBHYA.

KomruiekcHble 1 TUIepKOMITIIEKCHBIE YHCIIa.

Jlo6auesckuit H.U.- «KonepHuk reomeTpumy».

Matemaruka u punocodusi.

Metoa MaTeMaTH4eCKOM HHAYKIUHU KakK 3 PEeKTUBHBIN METO T0Ka3aTeIbCTBA TUIIOTES.
HecrangapTHble criocoObl pereHusi TPUrOHOMETPHUYECKUX YPaBHEHUH.
OOBeMbl U IIJIO0MIAIU TOBEPXHOCTEN MPAaBUIIBHBIX MHOIOIPAHHUKOB U TE€J BPAILCHHS.
IToBEepXHOCTH MHOTOTPaHHHUKOB.

[TocTpoenne rpadKkoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA
[TocTpoenue rpaduKoB CIOKHBIX (YHKIIHHA
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[IpeapicToprsi MaTreMaTHYECKOTO aHalW3a. 3HAYCHHE IMPOM3BOJHON B Pa3IUYHBIX 001aCTIX
HayKH.

[Ipon3BoHas U ee MPaKTUUECKOE IPUMEHEHUE.

[TyremecTBue B Mup (hpaxTaios.

PazBeprka.

Pa3BuTHe TPUTOHOMETPUM KaK HAyKH.

Pazpa0oTka J0ruyecKux urp.

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUI: rapMOHUYECKHE KOJIeOaHuU .

Tpuronomerpust BOKpyr Hac.

dopmyina Ui HaX0XKJIEHUS KOPHEH KyOM4ecKoro ypaBHEHuUs. Y paBHEHUsI UETBEPTON CTENEHU U
METO/Ibl UX PELICHHUS.

QYHKINHU B )KU3HU YEIIOBEKA.

HeoObrynble QyHKIINH U UX TPaQUKH.

@pakTainbl: FEOMETPUsI KPaCOTBHI.

«Yucna He ynpasisitoT MUPOM, HO [TOKAa3bIBAIOT, Kak ynpasisercs mupy» (U.B. I'ere).
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TEMATHYECKOE INTAHUPOBAHHUE

Pabora oOywarommxcs BO B3aMMOJCHCTBHHM C IIperojaBaTelieM, BKIIOYas MPaKTHYCCKUE
3aHATUA — 237 4acos.

TemaTnueckuii miag

Bun yueOHo# padoThI

KosanyectBo 4yacos
AynurtopHble 3ansTus. Coaep:xanue o0y4eHHs

Pa3BuTHe noHsTHS O YKCIe 8
Kopnu, crenenu, orapudmsr 24
[IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE 14
KomOunaropuka

Koopannats! 1 BEKTOPBI

OCHOBBI TPUTOHOMETPUU 12
OyHKIMH U TpaPuKH 24
MHOTOrpaHHUKH U KPYTJIbIE Tea 39
Hauvana marematuyeckoro ananmsa 34
NHTerpan u ero npumMeHeHue 14
DJIeMEHTBI TEOPUHU BEPOSITHOCTEH M MATEMaTHYECKOM 6
CTaTUCTHKH

VYpaBHEHUS U HEPABEHCTBA 52
Hroro 237
IIpomMe:xkyTouHasi aTTECTALUSA 18
Bcero 255

Ilpomesrcymounasa ammecmavusn ¢ ghopme IK3amena

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHUE
O6opynoBanue yueOHOT0 KaOMHETa MaTEMaTHUKH .
- TOCaIOYHBIC MECTA 00YJAIOIIUXCS;
- MAarHUTHO-MapKepHas yuyeOHas J0CKa;
- paboyee MecTO IpenoJaBaTes;
- KOMIUTEKTHI 331aHUH JJIs1 TECTUPOBAHUS M KOHTPOJIBHBIX paboT;
- I3MEPUTEIbHBIC U YEPTEKHBIC MHCTPYMEHTHI;
- mKaQbl U1 XpaHEHUS TTOCOOUIA.

TexHnueckue cpercTBa 00yUeHUS:

-MyJIbTUMEIHNIHAS] YCTaHOBKA (IIEPEHOCHAs );

-Ta0auib! o TuddepeHnrnaIbHOMY U UHTETpalbHOMY UCUUCICHUIO;
-CTEH/BI [0 TPUTOHOMETPUH;
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- Ha0Op reOMETPUUECKUX TEN;
- IOPTPETHI YUCHBIX.

[lomemienus g caMOCTOATEIbHOW PabOThl OOYUYaOIIKXCsl, OCHAIIEHHBIE KOMITBIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOYEHUS K MH(YOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn
"NnTepHer" m obecreuyeHUEM J0CTyHa B 3JEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTelbHON OpraHU3aIuy.

3abr:

- bubnnoreka

-YuTanbHbIN 3a)1 C BBIXOJIOM B ceTh IHTEpHET
-AKTOBBIN 3all

Cnucok Jureparypbl
1. OpunmanbHble U3TAHUS
HopmatuBHO-TIpaBOBbIC JJOKYMEHTHI
1.1. ®edepanvhovii 3axon om 29 odexabps 2012 200a Ne273-@3 O6 oOpazoBanuun B Poccuiickoii
Deneparmn (¢ m3mMenenusmu Ha 26 wrons 2019 roga) http://docs.cntd.ru/document/902389617 (mata
obpamienus 28.02.2020) (HeorpaHHUEHHBIH TOCTYII)
1.2. Ilpukaz Munoopaayku Poccum o1 29.12.2014 N 1645 "O BHeceHMH HM3MEHEHHH B IIPHUKA3
MunucrepctBa oOpaszoBanuss ¥ Hayku Poccuiickoit @Penepanun ot 17 mas 2012 r. N 413 "O6
YTBEPKIAECHUHU (DeIEPATLHOr0 IOCYIapCTBEHHOIO 00pa30BaTEALHOIO CTAaHIapTa CpeaHEro (IIOJIHOro)
ob111ero obpazoBaHus" (3aperucTpupoBaHo B MuHrocte Poccun 09.02.2015 N
35953)https://rulaws.ru/findresult/(nata oopamenwus: 28.02.2020).(OTKPHITHII JOCTYIT)
1.3. IIucemo Munobpuayku Poccum ot 17.03.2015 N 06-259 <O wmamnpaBieHuu J10paOOTaHHBIX
PEKOMEHIALMI 110 OpraHu3alliy ITOJAYYEHHS CPEIHETO OOIIEro 00pa3oBaHHUsl B IPEAEIaXx OCBOEHUS
00pa30BaTENILHEIX IIPOrpaMM CPEIHEro NpodeccuoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETO
00pa3oBaHMs ¢ YYETOM TpeboBaHuil (herepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbLHBIX CTAHAAPTOB U
[1OJy4aeMOi npodeccuu WId CIIEIUATLHOCTH CPEIHErO 1poheCCHOHAILHOTO
obpaszosanus>https://rulaws.ru/findresult/(nata oopamienus: 28.02.2020).(OTKPBITBIN TOCTYII)

2. Jlsia oOyuarommxcst

OcHoBHas yueOHas IuTeparypa

2.1. bawmakos, M.M. Matemaruka. : yueOnuk / bammakoB M.M. — Mocksa :KuoPyc, 2019. — 394 c.
— (CIIO). — ISBN 978-5-406-06554-9. — URL: https://book.ru/book/929528 (nata oOparueHwus:
28.02.2020). — TeKcT : 37eKTPOHHBIA.

2.2. bocomonos, H. B.AnreOpa W Havajga aHaiau3a : YydeOHOe T1ocoOMe JId CpPETHEro
npodeccuonansHoro odpasosanust / H. B. boromonos. — Mocksa : U3natenscto HOpaiit, 2019. —
240 c. — (ITpodeccuonansuoe odpazosanue). — ISBN 978-5-534-09525-8. — Tekct: anekTpoHHBIH //
OBC IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/428057 (nata obparenus: 28.02.2020).

2.3. bocomonos, H. B. 'eomerpus : yueOHOE ITocoOHe I CcpeHero npodecCHOHaILHOTO 00pa3oBaHus
/ H. B. boromonoB. — Mocksa : MznarensctBo IOpaiit, 2019. — 108 c¢. — (IIpodeccronansuoe
obpazoBanme). — ISBN 978-5-534-09528-9. — Texkct: snextponnsii // DBC HOpaiit [calfT]. —
URL.: https://biblio-online.ru/bcode/428060 (mata obparmenwus: 28.02.2020).

JlomoyTHATETbHAS yIeOHas INTepaTypa

2.4. Boeomonos, H. B. Maremaruka. 3agaun ¢ pemeHussMd B 2 4. YacTth | : yueOHOe mocobOwe s
cpenHero npodeccuonansHoro oopazosanus / H. B. boromonoB. — 2-¢ u3., ucrp. u 1on. — Mocksa :
WznarensctBo FOpaiit, 2019. — 439 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
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09108-3. — Tekcr: onektponnbii  // DBC  IOpaiit [caiit]. —  URL: https://biblio-
online.ru/bcode/434515 (nara obparienus: 28.02.2020).

2.5. bocomonos, H. B. Matemaruka. 3agauu ¢ pemeHusMu B 2 4. Yacte 2 : yueObHOe mocobue st
cpennero npodeccruonanbHoro oopasosanus / H. B. boromonos. — 2-e u3n., ucrp. u gomn. — Mocksa :
M3narensctBo FOpatit, 2019. — 320 ¢. — (IIpodeccuonanpHoe odpazoBanue). — ISBN 978-5-534-
09135-9. — Tekcr: onekrponnbii //  DBC  IOpaiit [caiit]. —  URL: https://biblio-
online.ru/bcode/434516 (narta ooparienus: 28.02.2020).

2.6. Boeomonos, H. B. IlpakTudeckue 3aHATHS 10 MareMmatvke B 2 4. Yacte 1 : yueOHOe mocobue st

cpenHero mnpodeccuonaabHoro oopasopanus / H. B. boromonos. — 11-e usn., nepepab. u gom. —
Mocksa : U3narensctBo FOpaiit, 2019. — 326 c. — (ITpodeccuonanbroe oobpazoanue). — ISBN 978-
5-534-08799-4. — Texkct: oanektponnsii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/434366 (nara obparienus: 28.02.2020).
2.7. bocomonos, H. B. Ilpaktruueckue 3aHATHs IO MaTeMaThke B 2 4. YacTe 2 : yueOHOE mocodue Jist

cpennero mnpodeccuonanpHoro oopazopanus / H. B. boromonoB. — 11-e usn., mepepad. u gom. —
Mocksa : U3narensctBo FOpaiit, 2019. — 251 ¢. — (ITpodeccuonansuoe oopazoanue). — ISBN 978-
5-534-08803-8. — Tekct: oanektponnsii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/434367 (narta oopamienus: 28.02.2020).

2.8.Tucun, B. b. Maremaruka. [IpakTukym : ydeOHOE mocoOue I CpeaHero mpodecCHOHATBHOTO
oopasoBanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : M3natensctBo FOpaiit, 2019. — 202 ¢. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekct: snextpounsiii // IbC
FOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/437448 (nara oopamienus: 28.02.2020).

2.9. llopogpeesa, A. B. Marematuka. COOpHHK 3a/1a4 : y4eOHO-IPAKTUYECKOE MOCOOHE I CPEeTHETO
npodeccuonanbHoro odpaszosanus / A. B. lopodeeBa. — 2-¢ uzn. — Mocksa : M3gatensctBo FOpaiiT,
2019. — 176 c¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-08796-3. — Tekcr:
anektpounbiit / DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/426506 (mnata oOpareHus:
28.02.2020).

3. Jlnst npenoaaBaresiei
3.1. Januneep, B. A. Metoauka 00y4eHHsI HaYaIaM MaTEMAaTUIECKOTO aHAIN3a ;| YYeOHUK U MPAKTHKYM

UL cpemHero mpodeccuoHanbHOro obpazoBanus / B. A. JlamuHrep. — 2-¢ wW3iA., UCHp. U JON. —
Mockga : UznatenberBo HOpaiit, 2019. — 162 ¢. — (IIpodeccuonanproe obpazoanue). — ISBN 978-
5-9916-8987-8. — Tekct : oanekrponnwsii // DOBC IOpaiit [caiit]. —URL: https://biblio-

online.ru/bcode/437138 (nara obparienus: 28.02.2020).
3.2. Jlanuneep, B. A. Metonuka oOy4deHus matemaruke. [IpakTukyMm Mo pelmieHuio 3aaad : ydeOHOe
mocooue st cpearero npodeccuonansrHoro odpasosanus / B. A. Jlanmuurep. — 2-e W31., HCIIP. U JOIL.

— Mockga : UznatensctBo FOpaiit, 2019. — 271 ¢. — (IIpodeccuonansnoe obpazoBanue). — ISBN
978-5-534-00695-7. — Tekct : onektponubii / DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/437284 (nata obparienus: 28.02.2020).

3.3.Kankaesa, JI. C. Teopus u MeTouKa OOy4eHHUS MaTeMaTHKe: YacTHas Meroauka B 2 4. Yacte 1 :
yaeOHoe rocooue s cpeaHero npodeccuonanbHoro oopasopanus / JI. C. KankaeBa. — 2-e u3j., ucrp.
u gomn. — Mocksa : U3garensctBo FOpaiit, 2019. — 264 c¢. — (Ilpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-04954-1. — Tekcr : anekrponnsiii / DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/439017 (nara obparienus: 28.02.2020).

3.4.Kankaesa, JI. C. Teopust u Meronuka oOyueHHs] MaTeMaTHKe: JyacTHas MeToauka B 2 4. Yacts 2 :
yaeOHOoe mocoOue JiIs cpeaHero nmpodeccruonanbHoro oopasoranus / JI. C. Kankaesa. — 2-e u3sf., ucmp.
u jgon. — Mocksa : M3garensctBo FOpaiit, 2019. — 191 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-04955-8. — Texkcrt : asnekrpounsiii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/439018 (nara oopamenus: 28.02.2020).
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4. CnipaBo4yHO-0nOIMorpaguyecKue U3IaHus

4.1. bymrakop H.A., OcumnoBa MN.A. OcHOBHBIC 3aKOHBI M (DOPMYJIBI MO MaTeMaTUKe u (u3uKe:
Cupasounukhttp://window.edu.ru/resource/797/56797(nata  obpamienusi:  28.02.2020).  (OTKpBITHIN
JOCTYII)

4.2 IIpoekr 100formul.ru: cOOpHUK hopMyir alnreOpsel, reOMETPUHU u
tpuronoMerpuuhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (mara oOpaleHus:
28.02.2020).(OTKPBITLIN JOCTYII)

4.3. CopaBouHHK 110 MateMatuke(aaTa oopamenus: 28.02.2020).(0OTKpBITBIA JOCTYH)

4.4, https://www.calc.ru/ CripaBOYHBI opTat Kanpkynsrop (mata oOpareHus:
28.02.2020).(OTKPBITBIM AOCTYII)

5. Ilepuoanyeckue U3aHus

5.1. Maremarudeckoe oOpa3oBanus.- Pexxum pocryna https://matob.ru/archive.html(nata obpamenus:
28.02.2020). (OTKPBITHIN JOCTYII)

5.2. «KBaunT» http://kvant.ras.ru(nara oopamenus: 28.02.2020). (OTKPBITHIN 1OCTYI)

5.3. «Hayka u Texauka» https://online-zhurnaly.su/nauka-i-tehnika (mara ooparmenus: 28.02.2020)
(OTKpBITHII 1OCTY)

6. Undopmanmonnsie pecypenl cetn « MHTEpHET»

6.1. MunuctepcTBo 00pa3zoBanus U Hayku P® OI'AY «DPUPO» http://www.firo.ru/ (nata obpaieHus:
28.02.2020).(OTKpBITHIH JOCTYI)

6.2. TTopran «BceoOyu»- cripaBouHO-MH(DOPMAITMOHHBIN 00pa30BaTeIbHbINA CAT, CIUHOE OKHO A0CTYIIa
K oOpa3zoBaTenbHbIM pecypcam  http://www.edu-all.ru/(nara o6pamenus: 28.02.2020).(OTKPBITHIH
JOCTYII)

6.3. Enunas xosuteknus nudpoBbIX oOpa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/(mata
obpantenus: 28.02.2020).(OTKPBITBIA AOCTYI)

6.4. http://www.fcior.edu.ru(MudopmannonHbie, TPEHUPOBOYHBIC W KOHTPOJIbHBIC MaTepuaibl) (1ara
obpamenusi: 28.02.2020) (OTKPBITHINA AOCTYII)

6.5. http://www.edu.ru/Poccuiickuii mopran OTKpeITOro oOpa3oBaHus (mara oOpamienus: 28.02.2020)
(OTKPBITBIN TOCTYI)

6.6.http:\\www.allmath.ruAllmath.ru—acs maremaruka B ogHOM Mecte (nara odpamienus: 28.02.2020)
(OTKPBITBIN TOCTYI)

6.7. EauHoe OKHO aocTyma K oOpa3oBarelbHbIM pecypcam http://window.edu.ru/ (mara oOpariieHwus:
28.02.2020).(0TKpBITHIN AOCTYI)

6.8. DNeKTpOHHO-OUOINOTEeUHAs cHcTeMa H3]IaTEILCTBA «KuoPyc» 3bC
BOOK.RUhttps://www.book.ru/static/about(neorpanndeHHblit 10CTYIT)
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Jluer perucrpanuy usMeHeHMH

Homep TeKceT H3MEHEHH S IIpuka3, npoToKoJ 3acegaHusi
H3MEHEHHUA Y4eHoro coBeTa yHUBEPCUTETA
Ne [dara
1 BHeceHnbl n3MeHEHHS B YaCTH 13 27.08.2020
HH(pOPMAMOHHOTO 00ecIIeUeHUs
peanu3anuu nporpaMmmsl (B TOM
YHUCJIC B YaCTH CITUCKA JINTEPATYPHI)
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4
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JIureparypa:

1. OdunuanpHBIC U3TAHUSL

1.1. HopMatuBHO-TIpaBOBBIE€ IOKYMEHTBI

O6 ob6pasoBanun B Poccwuiickoit Peneparun (¢ u3menenwsimu  Ha 30 wmrons 2020  roxa)
Deoepanvholii 3akon om 29 odexabps 2012 zo0a Ne273-@3 http://docs.cntd.ru/document/902389617
(mata obpamenus 25.08.2020) (HeorpaHUUEHHBIN TOCTYII)

2. s oby4qaromuxcs

OcHoBHas y4eOHas JTuTepaTypa

2.1. bawmakos, M. 1. Maremaruka. : yueOHuk / bammvakos M.U. — Mockga :KunoPyc, 2020. — 394 c.
— (CIIO). — ISBN 978-5-406-01567-4. — URL: https://book.ru/book/935689 (nmara obpamenus: :
25.08.2020). — TekcT : 3JCKTPOHHBIA.

2.2. bBocomonos, H.B. AinreOpa W Hayaja aHaiu3a: Yy4eOHOe I0ocoOHMe Uil  CpPEIHEero
npodeccronansHoro oodpasosanus / H. B. Boromonos. — Mocksa : M3garensctBo HOpaiit, 2020. —
240 c¢. — (ITpodeccuonanpHoe oobpazoBanue). — ISBN 978-5-534-09525-8. — TekcT : anmeKkTpoHHBIH //
OBC Kpaiir [caiit]. — URL: http://biblio-online.ru/bcode/449037 (nara obpamienus: 25.08.2020).

2.3. bocomonos, H.B. I'eomerpusi : y4deOHOe TocoOMe [UIsi CpeaHero MpodecCHOHATBHOTO
obpaszoBanmsi/ H. B. boromonoB. — MockBa: M3marensctBo  FOpaiit, 2020.— 108 c.—
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : anexrponusiid // OBC
FOpaiir [caiit]. — URL.: http://biblio-online.ru/bcode/449038 (nata obpamenus: 25.08..2020).

JlononHuTeNbHAS ydeOHAas TUTepaTypa

2.4. bocomonos, H. B. Maremaruka. 3ajaun ¢ pemieHussMA B 2 4. Yacte 1 : yuyeOHOe mocoOue uist
cpeanero npodeccuoHanbsHOr0 oopasosanus / H. B. boromonos. — 2-e u3j., ucnp. u gon. — Mocksa :
NznarensctBo FOpaiit, 2020. — 439 c. — (IlpodeccuonansHoe obpazosanue). — ISBN 978-5-534-
09108-3. — Tekcr : onekrponusii // DOBC HOpaiit [caiit]. —  URL: http://biblio-
online.ru/bcode/449007 (nara obparienus: 25.08.2020).

2.5. bocomonos, H. B. Maremaruka. 3amaun ¢ penieHussMA B 2 4. YacTth 2 : ydyeOHOE mocoOue uist
cpenHero npodeccnonansHoro 06pazosanus / H. B. boromonoB. — 2-¢ u3j., ucnp. u gomn. — MockBa :
WznarensctBo FOpaiit, 2020. — 320 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
09135-9. — Tekcr : omektponnsii // DOBC IOpaiit [caiit]. —  URL: http://biblio-
online.ru/bcode/449036 (nara oopamienus: 25.08.2020).

2.6. bocomonos, H. B. TlpakTrueckue 3aHATHS 10 MaTematuke B 2 4. Yacte 1 : yueOHOE mocoOue st

cpenHero mpodeccuonanbHoro obpaszoanusi/ H. B. boromonos. — 11-e u3zd., mepepab. u gom. —
Mockga : U3narensctBo FOpaiit, 2020. — 326 ¢. — (IIpodeccronanproe odpazoBanue). — ISBN 978-
5-534-08799-4. — Tekcr : oanekrponnwiii // DBC IOpaiit [caiit]. — URL: http://biblio-

online.ru/bcode/449005 (nara obparmienus: 25.08.2020).
2.7. Boecomonos, H. B. TlpakTuueckue 3aHATHS MO MaTeMaTuke B 2 4. YacTh 2 : yueOHOe mocolOue ist

cpennero mpodeccuonanbHoro obpaszosanusi/ H. B. boromonos. — 11-e u3n., mepepab. m gom. —
Mockga : UznarensctBo FOpaiit, 2020. — 251 c. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-
5-534-08803-8. — Tekcr : oanekrponnsnii // DBC IOpaiit [caiit]. — URL: http://biblio-

online.ru/bcode/449004 (nara obparmienus: 25.08.2020).

2.8. Tucun, B. . Marematuka. [IpakTukym : ydeOHOE TIocOOHEe JI CpPeHEro MPOo(heCcCHOHATHLHOTO
obpazoBanusi / B. b. 'mcun, H. 1. Kpemep. — Mocksa : MznatensctBo FOpaiir, 2020. — 202 ¢c. —
(ITpoeccronansroe obpaszoBanue). — ISBN 978-5-9916-8846-8. — Tekcr : anmextponHblit // DBC
FOpaiir [caiiT]. — URL: http://biblio-online.ru/bcode/449059 (nata oopamienus: 25.08.2020).

2.9. Jlopogpeesa, A. B. Maremarnka. COOpHUK 3a7ad : YIeOHO-MPAKTUIECKOE TOCOOHE IS CPETHETO
npodeccuonansHoro oopazosanusi / A. B. JlopodeeBa. — 2-e 3. — Mocksa : U3natensctBo FOpaiir,
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2020. — 176 c.— (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-08796-3. — Texker :
anektpounsiii // DBC HOpaiir [caiir]. — URL.: http://biblio-online.ru/bcode/449051 (nara obpareHus:
25.08.2020).

2.10. Cmexknos, B. A. Maremaruka u ee 3HaueHue g yeinoseuectBa/ B. A. CrexkinoB. — Mocksa :
NznarensctBo KOpaiit, 2020. — 204 ¢. — (AnTtonorust mbicin). — ISBN 978-5-534-08325-5. — Texkcr
: anektponHbii // DBC HOpaiir [caiit]. — URL: http://biblio-online.ru/bcode/453788 (narta oOparieHus:
25.08.2020).

3. ns npenogaBareneit

3.1.Ilpukaz Mwunobpunayku Poccum ot 29.12.2014 N 1645 "0 BHeceHMM W3MEHEHHH B TIIpPUKa3
MunucrepcTBa obpasoBanuss u Hayku Poccuiickorr ®enepanmm ot 17 mas 2012 r. N 413 "O6
YTBEPKACHUH (eepalIbHOr0 TOCYIapCTBEHHOIO 00pa3oBaTeNbHOTO CTAaHJApPTa CpelHero (IOJHOrO)
obmero oOpazoBanus"  (3apeructpupoBano B Muniocre Poccunm  09.02.2015 N 35953)
https://normativ.kontur.ru/document?moduleld=1&documentld=246100 (mata obpaleHus:
25.08.2020).(OTKpBITHINA JOCTYII)

3.2.Ilucemo MunoOpuayku Poccun ot 17.03.2015 N 06-259 <O  nampaBnenun JopabOTaHHBIX
PEKOMEHJALMK M0 OpraHu3allMH TMOJYYECHHUs CpPeIHEero odmero oOpa3oBaHUs B TpeAesax OCBOCHUS
00pa30BaTeNbHBIX MPOrpaMM CpeAHero npodeccuoHaNIbHOro o0pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETro
oOpa3zoBaHus ¢ y4yeToM TpeOoBaHUH (enepalbHBIX FOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB H
noiyyaeMoil mpodeccud WM CHEIHUAIBHOCTH CpeaHero mnpodecCHOHaIbHOro 00pa3oBaHUs>
http://fgosvo.ru/uploadfiles/methodSPO/Pismo_170315 06_259.pdf (mara oOpalleHus:
25.08.2020).(OTKPBITBINA JOCTYII)

3.3. Jlanuneep, B. A. Metoauka oOydeHHUs HadajlaM MaTEMAaTHYECKOTO aHAIH3a ;| YICOHUK U MPAKTUKYM

s cpennero npodeccruoHanbHoro obpasoBanusi/ B. A. JlamuHrep. — 2-€ W37., WCIOP. W JOI. —
Mocksa : U3nparensctBo FOpaiit, 2020. — 162 ¢. — (IIpodeccuonanbroe oopasoBanue). — ISBN 978-
5-9916-8987-8. — Tekcr : oanekrponnsiii // OBC IOpaiir [caiir]. — URL: http://biblio-

online.ru/bcode/452340 (nara obparmienus: 25.08.2020).

3.4. Hanuncep, B. A. Metonuka oOydeHuss MaremaTuke. [IpakTukym Mo pemieHuio 3afad : yuyeOHoe
mocodmue i cpeaHero mnpodeccHoHanbHOro obpaszoBanusi/ B. A. Jlamuarep. — 2-¢ u3m., WCHp. U
non. — Mocksa : M3parensctBo FOpaiit, 2020. — 271 c. — (IIpodeccuonanbHoe obpa3zoBaHUE). —
ISBN 978-5-534-00695-7. — Texkct : asnekrpounsiii / DbC HOpaiir [caiit]. — URL: http://biblio-
online.ru/bcode/452493 (nara obpamienus: 25.08.2020).

3.5./[anuncep, B. A. Metomuka OOyYeHHUS CTEPEOMETPHUU IOCPEACTBOM pEIIEHUsS 3a1ad : ydeOHOe
nocobue i cpenHero mpodeccuoHanbHoro obpaszosanus / B. A. Jlanunrep. — 2-¢ u31., UCHp. H
nor. — Mocksa : M3narensctBo FOpaiit, 2020. — 370 ¢. — (IIpodeccronanibaoe oOpa3zoBaHuE). —
ISBN 978-5-534-04873-5. — Tekct : anektponnbiii / OBC HOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/454296 (nara obparmienus: 25.08.2020).

3.6. Metonuka oOyueHuss mareMatuke B 2 4. Yactp | : yueOHUK A cpeaHero mpodeccHoHaIbLHOTO
obpazoBanms / H. C. [logxomoBa [u ap.] ; mox pemakuueir H. C. [logxomosoui, B. U. CuerypoBoii. —
Mockga : UznarensctBo FOpaiit, 2020. — 274 c¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-
5-534-12949-6. — Tekcr : osnekrponnsnii // DBC IOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/448627 (nara obpamienus: 25.08.2020).

3.7. Meronuka oOydeHus: Matematuke B 2 4. Yacte 2 : y4eOHHK IS CpeIHEro mnpodeccHoHaIBHOTO
obpazoBanms / H. C. I[TogxomoBa [u ap.] ; mox penaknueir H. C. ITogxomosoii, B. U. CHerypoBoit. —
Mockga : U3marensctBo FOpaiit, 2020. — 299 ¢. — (IIpodeccronanproe oopazoBanue). — ISBN 978-
5-534-12969-4. — Tekcr : osnekrponnsiii // DBC IOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/448649 (nara obpamienus: 25.08.2020).

4. CnpaBouHO-O0uOHorpaduyecKkue u3aaHus
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4.1. bynrakoB H.A., OcumnoBa WU.A. OcHOBHBIC 3aKOHBI M (OPMYNIBI [0 MaTeMaTHKe U (QH3HKeE:
CrpaBounuk http://window.edu.ru/resource/797/56797 (mara obOpamnenus: 25.08.2020) (OTKpBITHIiH
JOCTYII)

4.2 I1poext 100formul.ru: COOpHUK dhopmyn anreopsl, reoMeTpUu U
tpuronomerpurhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (mata oOpalieHus:
25.08.2020).(OTKpBITHIN JOCTYII)

4.3. CrpaBoynuk 1o Matemaruke (nara oopamenus: 25.08.2020).(0TKpbITHIH J0CTYT)

4.4. https://www.calc.ru/ CripaBOYHBI mopTan Kanbkyastop (mata obpalieHus:
25.08.2020).(OTKpBITHINA AOCTYI)

5. Ilepuonnueckue U3aaHust

5.1. MaremaTtrueckoe obpasoBanus.- Pexum mgoctyna https://matob.ru/archive.html (mara ob6pamienus:
25.08.2020). (OTKPBITHIN TOCTYI)

5.2. «KBant» http://kvant.ras.ru (mata obparenus: 25.08.2020). (OTKPBITHIH AOCTYII)

5.3. «Hayka u Ttexuumka» https://online-zhurnaly.su/nauka-i-tehnika (mata o6pamenus: 25.08.2020)
(OTKpPBITHII TOCTYT)

6. Mudopmanmonnsie pecypcsl cetu «MHTEpHET»

6.1. MunuctepctBo oOpa3zoBanusi U Hayku PO OIAY «DUPO» http://www.firo.ru/ (nata obparenus:
25.08.2020).(OTKpBITHIN AOCTYII)

6.2. Enunast kosuiekius 1iudpoBeix oOpasoBarelbHbIX pecypcoB http://school-collection.edu.ru/ (mata
obpamenusi: 25.08.2020).(OTKpBITHINA JOCTYII)

6.3. http://www.fcior.edu.ru(MudopmanonHbie, TPEHUPOBOYHBIC W KOHTPOJIbHBIC MaTepualibl) (Iara
obpamenusi: 25.08.2020) (OTKpBITHINA JOCTYII)

6.4. http://www.edu.ru/ Poccuiickoe ob0pa3oBanne — QeaepanbHblil mopTan (nata oOpalleHHS:
25.08.2020) (OTKpBITHIN AOCTYII)

6.5. EnuHoe OKHO gocTyma K oOpa3oBarelibHbIM pecypcam http://window.edu.ru/ (mata oOGpareHus:
25.08.2020).(OTKpBITHIN AOCTYII)

6.6.  DnekrpoHHO-OMOnMMoTeyHast  cucrema  u3natenscTBa  «KHoPyc»  DBC ~ BOOK.RU
https://www.book.ru/static/about (HeorpanueHHBII OCTYII)

6.7. http:\\www.allmath.ruAllmath.ru—scs matemaruka B ogHOM Mecte (nara odpamienus: 25.08.2020)
(OTKPBITBIN TOCTYI)

6.8. DnexkTpoHHBIE pecypchl Mo maremaruke https://Ibz.ru/metodist/iumk/mathematics/er.php (mata
obpamenusi: 25.08.2020) (OTKpBITBINA JOCTYII)
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