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1.HEJIN U 3AJJAYU OCBOEHMUS JUCHUIIJIMHBI
Henassmu ocBoeHUs TUCUUTUIMHBI «MaTeMaTHKa SBISETCS:

- (opMHUpOBaHME TPEACTABICHUII O MaTeMaTHKe, KaK YHMBEPCAJIbHOM SI3bIKa HAYyKH, CPEICTBE
MOJIETTUPOBAHUS SBJICHUM U MPOLECCOB, 00 UESIX U METOJaX MaTEMaTHKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYyJIbTYPbl, KpUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM jisi 0Oy4EeHHs MO COOTBETCTBYIOIIEH
cneuuanbHocTd 43.02.16 Dkcrutyararus u obcayxuBanue MK/I;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUAMHU, HEOOXOJUMBIMU B TOBCEIHEBHOM JKU3HM,
IUIE U3Y4YEHHs ILIKOJBHBIX €CTECTBEHHOHAYYHBIX ITUCIMIUIMH Ha 0a30BOM YypOBHE, MJIS TOJY4EHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YIIyOJIeHHON MaTeMaTHYECKON MOATOTOBKY;

- BOCIIUTAaHUE CPEJCTBAMH MATEMATHUKH KYIbTYpPhl JIMYHOCTU: OTHOIICHHS K MaTEMAaTHKE Kak
gacTu OOIIeUeIOBeUeCKOl KYyJIbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTEeMaTHKH, SBOJIOIUEH
MaTeMaTHYECKUX UJeH, TOHUMaHHU 3HAYMMOCTH MaTeMaTHKH [t OOIIIECTBEHHOTO IIporpecca.

3agauamMu OCBOEHUS TUCHUILTUHBI «MaTeMaTHKay SBISIOTCS:

- CHCTEMaTU3UPOBATh CBEJEHHUS O YWCIAX; W3YYUTh HOBBIE BBl YHCIOBBIX BBIPAKCHHA H
(opmyu;

—  COBEpILICHCTBOBATh NPAKTHUYECKHE HABBIKM M BBIUUCIUTEIBHYIO KYIBTYPY, PACHIUPUTH H
COBEpIICHCTBOBAThH alireOpanydeckuii anmnapar, copMUpPOBAaHHBIA B OCHOBHOM ILIKOJIE U €r0 MPUMEHEHHE
K PEIICHUI0 MaTeMaTHYEeCKIX U HEeMAaTeMaTHIeCKUX 3a]1ay,

-  paclIMpUTh M CHUCTEMaTU3UPOBAaTh OOIIME CBEeACHHUA O (QYHKIMAX, IOMOJHEHHE Kiacca
MU3y4aeMbIX (YHKIUH, WUTIOCTpAIMs MIHPOTHl NpPUMEHEHHs (QYHKIUN I OMHCAHUS M W3YYCHHUS
peabHbIX 3aBUCUMOCTEH;

-  H3y4YUTh CBOMCTBA MPOCTPAHCTBEHHBIX TeN, (OPMHPOBATH YMEHHUS MPUMEHSTH MOTy4YEHHBIC
3HAHUSA JUISl pEIIeHUs TPAKTUUECKUX 3aj1ay;

- pa3BHUBaTh NPEACTABJICHUS O BEPOSATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B OKpPY’KaIOIIEeM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYAIbHBIE U PEeYeBbI€ YMEHHUS MMyTeM 00OralleHuss MaTeMaTHu4ecKoro
SI3BIKA, PA3BUTHUS JIOTHYECKOTO MBIIUICHHUS,

-~  TO3HAKOMHUTHCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTeMAaTUYECKOTO aHAIN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucuurumHa «MaTtemaTtuka» BXOJUT B 00s3aTelbHYI0 4acTh (yriyOJIGHHBIH  YPOBEHD)
0011e00pa30BaTeNbHBIX AUCIUIUIMH (ConMabHO-OKOHOMUYecKuid npoduns) (OMI1.01) u Haxomutcs B
JIOTUYECKON U CTPYKTYpPHO-METOINYECKOU CBsI3U ¢ Ipyrumu yactsmu OITOIL.

ITpenmerHas 06sacTh JUCUMILIMHBI — «MaremaTuka 1 HHPOPMATUKa.

JucuummHa «MaremaTikay OCBauBaeTcs Ha yriayOJIEHHOM ypOBHE.

CrpykTypHO aucuuiuinHa «MaremaTtuka»  BKJIIOYaeT  pasfensl  «Anrebpa ¥ Havana
MaTEMaTHYECKOro aHalin3ay, «I'eomeTpusi», «BeposTHOCTb U CTaTUCTUKAY.

MesxnpeqMeTHble CBA3U: HHPOPMATHKA.

TpeboBanust K BXOJAHBIM 3HAHUAM, YMEHUSM U KOMIIETCHIIUSAM CTYJACHTa (POPMHUPYIOTCS Ha OCHOBE
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIUIIJINHBI
OcBoeHue conepkaHus y4eOHOW AMCHMIUTUHBI «MaTremaTtuka» o00eCleunBaeT IOCTIIKECHUE
CIICAYIONINX PE3yJIbTaTOB:

a) IUYHOCMHBIX.

— HHTEpeC K pa3mu4yHbM cdepaM npodecCHOHANBHON IeSTEeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayIiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MIJIaHbL;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

— OCO3HaHWE I[EHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOCKTHYIO H
UCCIIEIOBATEIBCKYIO e TEIbHOCTh HHIUBHUIYaIbHO U B TPYIIIIE.

0) memanpedomemmuuix:



@®opMUpOBaHNE YHHUBEPCATbHBIX YUEOHBIX IIO3HABATENBHBIX JEHCTBUH BKIIOYaeT Oa30BbIC

JIOTHYECK

W€ NEeUCTBUS:

BBISBJISITH KAueCTBA, XapaKTEPUCTUKM MATEMaTHYECKMX MOHSITHMM W OTHOIIEHUH MEXITy
HOHATUAMM; (POPMYITUPOBATh ONPEAETICHUS OHATHIA;

YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccH(UKalWu, OCHOBAaHHS Ui OOOOIIEHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, IPOBOUTDH AHAJIIOIMH, BCKPHIBATh B3aUMOCBS3U U
IpOTHBOpEUNs B (akTax, JaHHBIX, HAOMIOAEHUSAX U YTBEPKICHUAX; NpeiaraTb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUU;

BOCIIPUHMMATh, (OPMYIMPOBAaTh U IPeoOpa3oBbIBaTh CYXICHHS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIC;

JeJIaTh  BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSITENIBHO J0Ka3aTelNbCTBA MAaTEMATUYECKUX YTBEPXKIEHHUH (TpsMble U OT
IIPOTUBHOI'0), BBICTPaUBAaTh AapryMEHTALMIO, IPUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CY/KIECHHS U BBIBOJIBI,

BBIOMpPATh CIoco0 perieHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB DELICHUS,
BbIOMpPAaTh HauboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPHUEB).

®opMupOBaHNE YHHUBEPCATbHBIX YUEOHBIX IIO3HABATENIBHBIX JIEHCTBUH BKJIIOYaeT Oa30BbIC

HCCIIENOB

aTeJILCKHUE NEUCTBUS:

HCIIOJIB30BATh BOHpOCBI KakK I/ICC.HGI[OBaTG.HBCKI/Iﬁ I/IHCTPYMCHT IIO3HaHUA,

dhopMyIupOBaTh BOMPOCH], GUKCUPYIOIIHNE POTUBOPEUNE, MPOOJIEMY, YCTaHABIUBATh HCKOMOE
U JIaHHOE, ()OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSTEIBHO CITIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICAOBAHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEH  MaTreMaTH4ecKoro OOBeKTa, TOHATHSA, TPOIEAYPHl, IO  BBISBICHUIO
3aBUCUMOCTEH MEXJy OOBEKTaMH, MOHSATHSMHU, MPOIEAYpPaMH, HCIOJIH30BATh Pa3IMYHbBIC
METO/IBI;

CaMOCTOATENIbHO (OPMYIHUPOBATh OOOOIIEHUS M BBIBOABI 1O PE3yJbTaTaM IPOBEICHHOTO
HaGHIO,Z[eHI/IH, HCCICOOBaHUA, OLICHUBATh ,Z[OCTOBepHOCTI: HO.HY‘-IGHHBIX pesyanaTOB, BBIBOJIOB U
000011IeHH#, MPOTHO3UPOBATH BO3MOKHOE UX PA3BUTHE B HOBBIX YCIIOBUSIX.

®opMupOBaHNE YHUBEPCAJIbHBIX Y4YEOHBIX ITO3HABATENbHBIX JEHCTBHI BKJIIOYaeT paldoTy cC
nH(pOpMaIne:

BbIOMpaTh WHGOpPMALMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIW3UPOBATh U
UHTEPIIPETUPOBATh  MH(MOPMALMIO  PA3IWYHBIX  BHAOB W (GOPM  IPEACTABICHHS;
CHCTEMaTU3HpPOBaTh M CTPYKTYpPUPOBAaTh HH(MOPMAIMIO, NPEICTABIATh €€ B Pa3IHUHBIX
dbopmax;

OLIEHUBATh HAJEKHOCTh MH(POPMAIUU MO CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM KPUTEPUSIM,
BOCIIPUHUMATH €€ KPUTHYECKH;

BBISIBIIATh A€UIUTHl MH()OPMAIUKM, TaHHBIX, HEOOXOMUMBIX Ui OTBETAa HAa BOMPOC U IS
pelIeHus 3a/1a49u;

aHaJTM3UPOBaTh WH(POPMALINIO, CTPYKTYpUPOBATh €€ C MOMOINbI0 TabJaHIl U cxeM, 0000IIaTh,
MOJIETTMPOBAaTh MAaTEMaTHUYECKH: JeNIaTh YCPTEKM M KpPAaTKHE 3allUCH II0 YCIOBUIO 3aiadH,
oTroOpaxkaTh rpa)u4ecku, 3aUCHIBATh C TOMOIIBIO (OPMYIT;

¢dbopMynupoBaTh TpsAMBIE W OOpaTHBIC YTBEP)KACHHS, OTPHUILAHWE, BBIBOAWTH CIICICTBHS;
pacrio3HaBaTh HEBEPHBIEC YTBEP)KACHUS U HAXOJUTh B HUX OLIMOKH;

IPOBOANTH MAaTEMaTHUECKHE YKCIIEPUMEHTHI, PEIIaTh 3a/1a4i MCCIEJ0BATEILCKOIO XapakTepa,
BBIJIBUTaTh MPEANOJIOKEHHUS, JO0Ka3blBaThb WM ONpPOBEpPrarh X, HPUMEHSSI HHIYKIHUIO,
AEIYKIUIO, aHAJIOTHIO, MaTeMaTHYECKUE METO/IbI;

CO3/1aBaTh CTPYKTYpHPOBAHHbIE TEKCTOBbIE MaTEpUAbl C HCIOJb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX INPOrPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTHH, HMCIOJIB30BaTh TaOJIWYHBIC
0a3bl JaHHBIX;

UCIIOJIb30BAaTh KOMIBIOTEPHO-MAaTEMaTHUYECKUEe MOJEIH Ul aHaIn3a OOBEKTOB U IPOIECCOB,



OLIEHUBATh aJIeKBATHOCTh MOJICNIM MOJEIHPYEMOMY OOBEKTY WM IPOLECCY; MPEICTABIATh
pe3yabTaThl MOACIMPOBAHKS B HATJIAIHOM BUJE.

B) NPeOMemHubix:

BJIaJICHHE METOJaMH JI0Ka3aTeIbCTB, AITOPUTMAMH PEUICHUS 33/1a4; YMEHUE (opMyInpoBaTh
OTIpeieNIeHNs, aKCUOMBI M TEOPEMBI, IPUMEHSTDH UX, TPOBOIUTH JTOKa3aTeIbHBIC PACCYKICHHS B
XOJIe PeIICHMs 3a]1a4;

YMEHHUE ONEepUpOBaTh MOHATUSAMH: CTEMEHb YWCIA, JIorapu(dM YMCIa; YMEHHE BBINOJIHATh
BBIUUCIICHHE 3HAYCHWH M TpeoOpa3oBaHUS BBIPAKECHUH CO CTEMEHSAMH H JIOTapuQmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAXKCHU;

YMEHHE OIEPUPOBATh TMOHATUSMH: pAallMOHANBHBIC, WpPpAMOHAIBHBIC, II0Ka3aTebHEIC,
CTETIeHHbIE, JTorapu(pMUIECKUE, TPUTOHOMETPHUECKUE YPaBHEHHS U HEPAaBEHCTBA, MX CHCTEMBI;
YMEHHE OIEepPHpOBATh TOHATHUSAMH: (QYHKIWS, HENpepbiBHAs (YHKIWS, TMPOU3BOIHAS,
nepBooOpasHasi, ONpeeIeHHBI HHTErpall; YMEHHE HaXOAUTh MPOU3BOIHBIC 3JIEMEHTapHBIX
(GYyHKIWH, UCTIONB3Ys CIIPABOYHBIC MaTEPHAJIbl; UCCICAOBATh B MPOCTEHINX cIydasx (yHKIUH
HA MOHOTOHHOCTh, HAXOJHWTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS (YHKIHHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJh30BAHMEM allllapaTa MaTeMaTHYeCKOrO aHaju3a; MPHUMEHSTh
IPOM3BOJIHYIO MIPH PEIICHUH 33/1a4 Ha JIBI)KEHUE; pellaTh MPAaKTUKO-OpUEHTHUPOBAHHBIC 33]auu
Ha HauOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
YMEHHE OIEpPHpPOBaTh MOHITHSIMH: paludOHANbHAs (YHKIHMA, TMOKazareiabHas (QyHKIUS,
creneHHas QyHKIus, jJorapudmMuueckas GyHKIHs, TPUTOHOMETpHUYeCKUe (PyHKIIUU, oOpaTHBIC
(GyHKLIMU; yMEHUE CTPOUTH TpadUKM HU3YYEHHBIX (DYHKIUI, HMCIONB30BaTh TIpadUKU IpH
U3y4EHHUH MPOIIECCOB M 3aBUCHMOCTEH, TP PEUICHUH 3a/1a4 U3 IPYTUX YYEeOHBIX MPEAMETOB U
3a/1a4 U3 peabHON KU3HH; BBIPAXKaTh (HOPMYyJIaMH 3aBUCIMOCTH MEXK]Ty BETHIMHAMU;

YMEHHUE peliaTh TEeKCTOBBIC 33/1a4K Pa3HBIX THUIOB (B TOM YHUCIIC HA MPOICHTHI, JOJH U YaCTH,
Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 3aJa4d U3 00JacTH yIpaBlICHUS
JMYHBIMU M CEMEWHBIMU (PMHAHCAMM); COCTABIISATH BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO YCJIOBHIO 33JayHl, MCCIEN0BaTh IOJYYCHHOE pelIeHHEe U  OICHUBATh
NPaBONIOI00HOCT PE3YIIbTATOB;

YMEHHUE OINEpHpOBaTh MOHATUAMHU: cpelnHee apuMETHYecKoe, MeanaHa, HauOoJbllee U
HaVMEHBIIIEe 3HAYCHUs, pa3Max, IHMCIEPCUs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HaOOpa;
YMEHHE W3BJICKaTh, WHTEPIPETUPOBATH WHGOPMAIUIO, TPEACTABICHHYI0 B TabnmuIax, Ha
auarpamMmax, Tpadukax, OTpa)kalIllyld CBOIMCTBa pEalbHBIX TPOIECCOB W  SIBJICHUMU;
IPEICTaBIATh UHPOPMALMIO C MOMOLIbIO TAOMHUIl M JHAarpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE
JIAHHBIE, B TOM YHUCJIE C TPUMEHEHUEM IpadUueCKUX METOIOB U SJICKTPOHHBIX CPECTB;

YMEHHUE OINEpPHPOBATh MOHATHAMHU: CIYYalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C HMCIOJIB30BaHUEM TpadUdecKux
METO/IOB; TPUMEHSATH (OPMYJIBI CIOXKEHHS W YMHOXKCHHUS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (QOpPMYNIBl TPU pEIICHUH 3334, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA,
3HAKOMCTBO CO CJIyYaliHBIMH BEJIHMYMHAMHU; YMEHHE NMPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

YMEHHUE OINEepUpOBaTh MOHATHAMM: TOYKA, MpsAMasi, MJIOCKOCTb, IMPOCTPAHCTBO, IBYI'PAaHHBIN
yrojl, CKPEIIMBAIONIMECs TNpsSMbIe, MapaJUIeTbHOCTh H NEPIEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH, yrom MeXIy HOpSAMBIMH, Yrojd MEXAY NPsSMOW U IUIOCKOCTBIO, YTOJ MEXKIY
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXKIY PSMBIMHU, PACCTOSTHUE
MEXIy IJIOCKOCTSAMHU; YMEHHE HCIOJb30BaTh INPHU PEUICHUH 3a]ad M3y4YeHHbIE (AKTBl U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHUE OINEpHpOBATh IOHATUSMHU: MHOTOIPAaHHHK, CEYEHME MHOTOTpPaHHUKA, KYO,
napajieNienure];, Tpu3Ma, nmupaMuaa, Gurypa M MOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC,
mrap, cepa, cedeHus GUTYpHI BpalleHUs, TIIOCKOCTh, Kacaromascs cepsl, IMIMHIPA, KOHYCA,
TUTOINAb TIOBEPXHOCTH MUPAMUIBI, IIPU3MBI, KOHYCA, IWIMHIPA, TUTOMAAb chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajuleienuIeia, THPaMUbl, TPU3MbI, MIJIUHAPA, KOHYCa, [Iapa; YMCHHE
n300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAICHUS, UX CCUCHHsS] OT PYKH, C ITOMOIIHIO



YEepPTES)KHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACcO3HABATh MPaBUIIbHbIE MHOTOTPAHHUKH;

YMEHHUE OIEepPHpPOBATh TOHATHSAMU: JIBUKEHHE B TIPOCTPAHCTBE, NOJOOHBIE (UTYpHI B
IPOCTPAHCTBE; MCIIONB30BATh OTHOILIEHUE IUIONIa/Ied MOBEPXHOCTEW U OOBEMOB IMOAO0OHBIX
¢Guryp npu pemieHuu 3a1ay;

YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIWYUHBI (AJIMHA, Yroj, IUIOIaab, O0BbEM, IUIOIIAIb
MOBEPXHOCTH ), UCTIOIB3Ysl U3yUEHHBIE (POPMYIIBI U METOBI;

YMEHHE ONEepHUPOBATh MOHATHUSAMU: MPAMOYrOJbHAS CHCTEMa KOOpIAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOpA, CKAJSPHOE INPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, MPOM3BEJECHUE BEKTOpa HA YHWCJIO; HAXOAWTh C IMOMOILNBIO H3YYEHHBIX (HopMyll
KOOPJIMHATHI CepeIMHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMs TOUKAMU;

yMEHHE BBIOMPATh MOAXOASIIMNA M3YyYEHHBIH METOJ ISl pelIeHus 3aJadyd, pacrno3HaBaTh
MaTeMaTHuecKue GakThl U MaTeMaTUYeCKHe MOJICIH B IPUPOTHBIX U OOLIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHE MPUBOAUTH NPUMEPbl MATEMaTHUYECKUX OTKPBITHUI pPOCCHIICKON H
MHUPOBOM MaTeMaTU4eCKOM HayKH.

YMEHHE ONEepUpOBaTh MOHATUSAMU: OMNpEICICHUE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOWCTBO,
NPU3HAK, JOKa3aTeNbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYINPOBATH 0OpaTHOE
U TPOTHBOIOJIOXKHOE YTBEpXKICHHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HUCIOJIB30BATh
METOJ MaTeMaTU4YeCKOW WHAYKIMH; MPOBOAMUTH JOKa3aTelbHbIE PACCYKIEHHS MPU PELICHUU
3aJa4, OLICHUBATh JIOTUYECKYIO MMPABUIBHOCTh PACCYKICHUII;

YMEHHUE ONEpUPOBATh MOHATHAMU: MHOXECTBO, TOJMHOXKECTBO, ONEpalMi HaJl MHOXKECTBAMHU;
YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONHCAHHUsS pPeajbHBIX
IPOIIECCOB U SIBJICHUH, U IPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTHX y4eOHBIX MPEIMETOB;
YMEHHUE OTEPHUPOBATh MOHATUAMH: Tpad, CBI3HBIN rpad, ACpeBO, IUKI, Tpad HA MIOCKOCTH;
yYMEHHUE 3aJaBaTh U ONHCHIBATh Ipadbl Pa3sIUYHBIMHU CIIOCOOAMH; WCHOJIB30BAaTh Ipadbl MpU
pEIIeHUH 3a/1aY;

yMEHHE CBOOOJHO ONEpPHpPOBATH MOHATUSMH: COYETaHHE, NMEPECTaHOBKA, YUCIO COYETAHMIA,
YUCJIO TEepPecTaHOBOK, OwHOM HbIOTOHA; yMEHHME NPUMEHSITh KOMOWHATOpHBIC (aKThl |
paccyXIeHHs Ui PEeLIeHUs 3a1ay;

YMEHHE OINEpPUPOBaTh MOHATHAMH: HATypallbHOE YMCIIO, LI€JI0€ YMCIIO0, OCTATOK MO0 MOAYIIO,
palMoHANBFHOE YHCIIO, HPPAMOHAIBHOE YHCIO, MHOXECTBA HATypaJIbHBIX, LEJbIX,
palMOHANIbHBIX, JCHCTBUTENBHBIX YHCENT, YMEHHE UCIOJIb30BaTh MPU3HAKU JEIUMOCTH,
HAaUMEHBIMK OOIIMI NenuTenh W HauMeHbInee oOfliee KpaTHOe, alropuT™M EBKInma mpu
pElIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUHCIICHUS,

yMEHHE CBOOOJHO OINEpUPOBaTH MOHATUAMHU: CTENEHb C IEJBIM [OKa3aTejaeM, KOpeHb
HATypaJIbHOM CTEINEeHH, CTENEeHb C PAllMOHANbHBIM MOKa3aTelieM, CTENeHb C JAeMCTBUTEIbHBIM
(BeiecTBEHHBIM) TIOKA3aTeIeM, JOrapu(mM 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO
YHCIIa;

YMEHHUE ONEepUpOBaTh MOHATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa ypaBHEHUIN U HEPABEHCTB, PaBHOCHIIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBbIC, MPpPALMOHAIbHbIC, MOKa3aTelbHbIe, CTENEHHBIE, JIorapu(MUIECKUe,
TPUTOHOMETPUUYECKHE YypaBHEHHUS, HEPaBEHCTBA M CHUCTEMbI; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBbI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; PELIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpoM; MPUMEHSITh ypaBHEHHs, HEPAaBEHCTBA, MX CHUCTEMBbI JUISl pEIICHUS
MaTeMaTHUYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U pealIbHOM KHU3HH;

yMEHHE CBOOOJHO ONEPUPOBATh TMOHATUAMH: Tpaduk GyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIUS (QYHKIUH, TUHEHHas (QyHKIMs, KBaapaTu4Has (yHKLHWS, CTENCHHAas (QYHKIUSA C
HEeNbIM  [OKa3aTejeM, TpUTOHOMETpudYeckue (GYHKIUU, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMY, TOKa3aTeabHas U Jorapugmuueckas GyHKIMNA; YMEHHE CTPOUTh rpaduku QyHKIUH,
BBITIOJIHSITH TIPE0Opa3oBaHus rpapukoB (PyHKITHI;

YMEHHUE HCIIOJIb30BaTh Tpadpuku (QyHKIUH 11 U3Y4YEeHUs HPOIECCOB M 3aBHCUMOCTEH NpHU
pELIeHNH 33/1a4 U3 APYTUX y4eOHbBIX MPEIMETOB U U3 pealbHON KU3HU; BhIpaXkaTh popMyIaMu



3aBHCUMOCTH MEX/1y BETUUYNHAMH;
yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHSAMHU: YETHOCTh (YHKIHMH, NEPUOTUYHOCTh (DYHKIUH,
OTPaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (YHKLIHH, HauOoiblee U
HavMEHbIIee 3HA4YeHUS (QYHKIMM Ha MPOMEXYTKEe, yMEHHE NpPOBOAWTH HCCICIOBAHHE
byHKIUY;

yYMEHHE MCIOJIb30BaTh CBOMCTBA U IpadKH (HYHKIMHA U peIICHUs YpaBHCHUH, HEPABEHCTB U
3aJad C TapameTrpamu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTM MHOJKECTBA PpEIICHUH
yYpaBHEHUI, HEPABEHCTB U HX CUCTEM;

yMeHuEe CBOOOJHO OMNEpUPOBaTh MOHATHUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHUECKas
nporpeccusi, T€OMETpUYEcKasi MpOrpeccHs, OECKOHEYHO YyOBIBalOIias TreoMeTpudecKas
nporpeccusi; YMEHHE 337aBaTh IMOCIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
(opmyu;

YMEHHUE ONEePHPOBATH MOHATUAMU: HENPEPHIBHOCTh (DYHKIMM, aCUMITOTHI rpaduka (QyHKIHH,
nepBasi W BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH W (u3ndeckuit CcMBbICH
IPOM3BOJIHOM, MEpBOOOpa3Has, ONPEACICHHBI WHTErpaj; YMEHHE HAXOAWUTh ACHUMIITOTHI
rpaguka (QyHKINUH; YMEHHE BBIYMCIATH NPOU3BOJHBIE CYMMBI, IPOW3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (YyHKIUH;

YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO MU HCCIeNOoBaHUS (YHKIWH, IS HAXOKACHUS
HAWIYYIIEro peleHnus B MPUKIaJHbIX, B TOM YHUCJIE COIMATbHO-OKOHOMUYECKHX U (PU3NYECKUX
3a7a4ax, A ONpENeNICHUs CKOPOCTH M YCKOPEHHS; HAaXOAUTh IUIOUIagN U 00BeMBI QUTyp ¢
MIOMOIIIBI0 WHTErpaja; MPUBOIUTH NMPUMEPHl MAaTEMATHYECKOTO MOJECITUPOBAHMS C IOMOIIBIO
nuddepeHIMaTbHBIX YPAaBHCHHU;

yYMEHHUE ONEepUpPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKCHHbIE KOMIUIEKCHBIE YHCIIa,
MOAYJb ¥ apryMEHT KOMIUIEKCHOTO 4YHcia, QopMa 3alucH KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHYECKass M  anreOpanyeckas); yMeTb  IPOHU3BOJIUTH
apupMeTHIeCKHe ACHCTBHUS C KOMIUICKCHBIMU YHCIIaMU; TPUBOJUTH IPUMEPHI HCIOIb30BaHHS
KOMIIJIEKCHBIX YHCET;

yMEHHE CBOOOJIHO ONIEPUPOBATH MOHIATHAMU: CPeAHEE apuPMETHIECKOE, MeaHa, HanOoJIbIee
U HauMEHbIIee 3HAYEHMs, pa3Max, IUCIEpCHs, CTaHAAPTHOE OTKIOHEHUE Ui ONHCAHUS
YHUCIIOBBIX JaHHBIX; YMEHHE HCCIEJOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpaUyecKruX METOIOB U D3JCKTPOHHBIX CPEACTB; rpaduyecku HCCIeA0BaTh
COBMECTHBIE HAOJIIOICHHS C TOMOIIBIO THarpaMM PacCeUBaHUs U IMHEHHOHN perpeccuu;
YMEHUE HaXOIHUTh BEPOSTHOCTH COOBITUM C MHCIOIB30BaHMEM TIpaUUecKUX METOJIOB;
NPUMEHATH ISl peIleHHs 3a1ad (GOPMYIIBI CIOKEHUS M YMHOXKEHHSI BEPOSATHOCTEH, (GOpMyITy
HOJTHOM BepoATHOCTH, (popmyny bepnymnu, komOuHaTOpHbIe (DaKThl U (POPMYIIBI; OLIEHUBATH
BEPOSTHOCTH pEATbHBIX COOBITHII; yMEHHE OIEpPHpPOBATh MOHATHUSAMH: CIydaliHas BEJIMYMHA,
pacripenielieHne BEpOSITHOCTEW, MaTeMaTHYecKOoe OXHIAHHe, IHCIepCUus W CTaHJIapTHOE
OTKJIOHEHHE CITy4alHOW BEJIMYUHBI, (YHKIMH pacIlpeleseHuss W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOT0 U HOPMAJIBHOTO paclpe/ieieHnii; YMEHHUE HCIIONIb30BaTh CBOWCTBA M3Y4YEHHBIX
pactpeneneHuil Uil pemIeHHs 33a/1a4; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIMX YHCEl,
METO/AbI BBIOOPOUYHBIX HCCIIEAOBAaHUI; yYMEHHE MPHUBOIAUTH NPUMEPHl MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

yMEHHE CBOOOJHO ONEpUPOBATh IMOHATUSMHU: TOUYKA, NpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroj, JIBYTPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, MepeceKaroluecs,
napajieNibHble U CKPEIINBAIOLINECs IPSIMbIe, TapaJIeIbHOCTh U MEPIEHUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YTOJl MEXIy HpSAMOH M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NpPU PEIICHUM 3a/a4 H3y4eHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLCHHBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; yMCHHE
ONEpUpPOBATh  MOHATUSAMH: MHOTOTPAaHHMK, CEUYEHHWE  MHOTOIpaHHHMKA, IPaBHJIBHBIN
MHOTOTPaHHHK, PU3Ma, MUpaMHIa, GUTypa U MMOBEPXHOCTh BPAIICHUS, IWIMHAP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHYCa W LWIMHJpPA, NapajjielibHble OCH WU
OCHOBAHMIO, CEYEHHE IIapa, IMJIOCKOCThb, Kacaromasicsi cdepsl, IMUIMHIpPA, KOHYCa; yMEHHE



CTPOUTH CEUEHHE MHOTOTPaHHUKA, M300pakaTb MHOTOTPAHHUKH, (UTYphl U TIOBEPXHOCTH
BPALLEHUS, UX CEYEHUs, B TOM YHCJIE C MOMOILBIO NEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHATh
CBOWCTBA F€OMETPUUECKUX (DUTYP, CAMOCTOSTENBHO (POPMYIUPOBATH ONPEIEICHUS U3ydaeMbIX
¢Guryp, BBIIBUIaTh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX TEOMETPUYECKUX (QUryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HUX; YMEHHE TMPOBOAUTH Kiaccupukanuioo ¢uryp mo
pa3IMYHBIM PU3HAKAM, BBINOJIHATE HEOOXOIUMBIE TOTIOJIHUTEIbHBIE IIOCTPOEHUS;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHAMM: IUIOMAAb (UTYpPBl, 00beM (QHUIyphl, BETUYHMHA
yIJ1a, pacCTOSHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHHE MEXIY HMPSAMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, TIUIOH[aab c(epbl, IUIOmaab IOBEPXHOCTH MUPAMUABI, TPU3MBIL, KOHYCA,
WIMHApa, 00beM Ky0a, MpsAMOYToJbHOrO MapajuleNenunesia, MMpaMuibl, TPU3MbI, LWIMHIPA,
KOHYca, Il1apa; yMEeHHEe HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (QUTYD;

yM€HHue CBOOOJHO ONEpUPOBAaTh MOHATHAMU: JBM)KEHUE, NapauIeIbHbIN EPEHOC, CUMMETPUS
Ha IUIOCKOCTH U B INPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mmoao0usi, MoA00HbIE (UTYPHI;
YMEHHUE paclo3HaBaTh PaBHbIE M IMOJOOHBIE (PUIYphI, B TOM 4YHCIE€ B NPUPOAE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIIOJIb30BaTh N'€OMETPUYECKHE OTHOLICHHS, HAXOIUTh F€OMETPHUIECKUE
BEeITMYUHBI (JJIMHA, YTrOJ, IUIONIaJb, OOBEM) MpU pENICHWH 3aJad W3 JPYrux Y4eOHBIX
IIPEAMETOB U U3 PEAIBHOM KU3HH;

yMEHHE CBOOOJHO ONEPHPOBATH MOHATUSAMM: NPSAMOYTojbHAas CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJMHATHl TOYKH, KOOPJIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BECHNE BEKTOpA HA YHCIIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaJlsipHOE MPOU3BENIEHHE, BEKTOPHOE IPOU3BEAECHUE, Yroil
MEXy BEKTOpPaMH; YMEHHE UCIOJIb30BATh BEKTOPHBIH U KOOPAMHATHBIN METOM JUIS peIIeHUs
TFeOMETPUYECKUX 3aJad M 3aJad JpYyrux ydeOHBIX MPEIMETOB; ONEPUPOBATh IOHITUAMHU:
MmaTtpuna 2 x 2 u 3 X 3, onpelenuTenb MaTpULbl, FTEOMETPUUYECKUIN CMBICI ONIPENEIUTENS;
YMEHHE MOJEIMPOBATh PEAIbHbIE CUTyallUd Ha S3bIK€ MAaTEMATUKH; COCTABIIATH BBIPAKECHMUS,
YpaBHEHHsI, HEPABEHCTBA M HUX CHUCTEMBbI IO YCIIOBHIO 3aJ[aud, HMCCJIEI0BAaTh IMOCTPOCHHBIC
MOJIENIM C UCHOJb30BAHUEM ammnapara anreOpbl, HHTEPIPETUPOBATh IOJYUEHHBIN pe3yJbTarT;
CTPOUTh MaTeMaTHUECKUE MOJIEIH C MOMOILIbI0 T€OMETPUYECKUX TMOHATHH W BEIMYMH, PEIIaTh
CBSI3aHHBIE C HHMMU NPAKTUYECKHE 3aJaud; COCTAaBJIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT; pellarh MNPUKIAAHBIE 3aJaud  CpPEeACTBAaMHU
MaTeMaTHYeCKOro aHaliu3a, B TOM 4YHCIE COLHUAIbHO-DKOHOMHMUYECKOIO U (U3NYECKOTO
Xapakrepa;

yMEHUE BBIOMpaATh MOAXOIAIIMNH METOA Ul pELIeHUs 3aJaud; IOHMMAaHUE 3HAYUMOCTH
MaTeMaTHUKd B W3YYEHUH TNPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB U SIBJICHUN; yMEHHUE
pacro3HaBaTh INPOSBICHUE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE, YMEHHME NPUBOAUTH NPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MAaTEMaTUYECKOU HAYKH.

4. OBbEM JJUCHUMIIJIMHBI U BUbI YUYEBHOU PABOTHI
OO0mmit 00bEM QUCHUILIHHEI COCTABIIIET 328 aKaJIeMUUYECKUX Y4acCOB.

Ounas dhopma

Bun yueGHOM paboThI Bcero yacos 1 Cemectpet >
AyauTOpHbBIE 3aHATHS (BCEro) 328 136 192
B TOM YHCIIE:
Jlextiu, ypokwu (JI) 134 64 42
[Mpaktuueckue 3ansatus (I13) 178 64 84
Koncynpranus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 48 4 44
B TOM YHCIIE:
CaMonoroToBka (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JIEKIIMOHHOTO 48 4 44
MaTepuaja U MaTeprajia yueOHUKOB M Y4€OHBIX TTOCOOUH,




MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)

v 24 4 20
dopma MpoOMeKyTOUHON aTTecTaluu KOHTp. pab | oKk3amcH
O06ummii 00bem, yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

5.1 Copep:xanue TUCUMIIIIMHBI

Ne
HaunmenoBanue pasnena
paszena
(Tembl)
(TembI)

Coneprxanue paszena (TemMbl)

MaremaTHKa: anreﬁpa N HAYaJIa MATEMATHYCCKOT0 aHAJIH3a

1 IToBTOpEeHUE

Pemenne 3amad ¢ HCHONB30BaHMEM CBOMCTB 4YHCENT U
CHCTEM CUMCIIEHUS, JETUMOCTH, JOJIEM U 4acTel, MPOLEHTOB,
MoAyJiel uucen. PeleHne 3a1ad ¢ UCIOJIb30BaHUEM CBOMCTB
CTeTIEHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHUit
MHOTOWICHOB U JAPOOHO-pAIlMOHATBHBIX  BBIPAKEHUH.
Pewenne 3amay ¢ UCHONB30BAaHUEM IPAJyCHOM MEphl yIa.
Mopyinb 4ncliia U €ero CBOMCTBA.

DIJIEMEHTHI TEOPUH
2 MHOKECTB U
MaTeMaTUYECKOH JIOTUKHA

MHuoxecTBa  (YHCIOBBIC, T'E€OMETPUYECKHX  Quryp).
XapakTepucTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
mycToe, KOHEYHOe, OecKOHEeYHOe MHOXecTBO. (CmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTHolIEeHUs
NPUHAJICKHOCTH, BKJIIOYEHUs, paBeHcTBa. Onepaiuu Hajl
MHOkecTBamMu. Kpyru Oiinepa. Koneunsle u OeCKOHEUYHEIE,
CUYETHBIC U HECUETHBIE MHOXKECTBA.

VcTuHHBIE M JIOKHBIE BBICKA3bIBaHUS, OIEpallMd HaJ
BBICKA3bIBAHUSMH. Anrebpa  BBICKa3bIBAaHHIA. Cas3p
BBICKa3bIBaHUI ¢ MHOXecTBaMH. KBaHTOPHI CylllecTBOBaHUS U
BCEOOITHOCTH.

3akoHbl JIOTUKK. (OCHOBHBIE JIOTMYECKHE IpaBUJIA.
Pemienne noruueckux 3agad € HCIOJIb30BAHHEM KPYroB
Dilnepa, OCHOBHBIX JIOTUYECKHUX MPABUIIL.

YMmozakmoueHus. OOOCHOBaHHS M JOKAa3aTelIbCTBO B

MaTEMAaTHKE. TeopeMsl. Buner MaTeMaTHYECKUX
yTBEpKIeHUM. Bunabl gokas3arenscTB. MareMarnueckas
WHYKIIHSI. Y TBepxKIeHU: oOpaTHOE JTAHHOMY,

IPOTHBOIOJIOXKHOE, 0OpaTHOE MPOTHBOIOIOKHOMY JAaHHOMY.
[Ipu3Hak W CBOWMCTBO, HEOOXOAMMBICE U JIOCTATOYHBIE
YCIIOBUSL.

OcHoBHas TeopeMa apudmeruku. OCTaTKu U CPaBHECHHS.
Anroputm EBknmna. Kuraiickas reopema 06 ocratkax. Manas
teopeMa dDepma. q-UuUHbIE CHUCTEMBI cuucieHus. DyHKuus
Dlinepa, 4YucI0 U CyMMa JeJINTENed HaTypaJbHOIO YHCIa.

3 Uucna v BeIpaxeHUs

JleficTBUTEIBbHBIC YHCIIA.

ToxaecTBeHHBIE TpeoOpa3oBaHUS.

CreneHbr ¢ JOCHUCTBUTEIIHLHBIM IIOKa3aTeJIeM, CBOMCTBa
CTETICHH.

Jlorapudm umcia, cpoiictBa sorapudma. JlecaTuuHbIi
Jorapugm. Yucno e. Harypanbubiii  jorapudm.
[IpeobOpazoBanme J0rapuGMUIECKUX BHIPAKEHUN.




YpaBHEHUs U HEPABEHCTBA

Pemenne 3agad ¢ NOMOINBIO YHMCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
N300pa’keHHs YUCIOBBIX IPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppanuoHanbHble ypaBHEHUS U HEPABEHCTBA.

[Ipocreiimme noka3areabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapu(MUUECKUX YpaBHEHUN U HEPABEHCTB.

TpuronomeTpuuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.

MeTo1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB.

['padpraeckue MeTOBI pelIeHNus] ypaBHEHU U HEPABEHCTB.
Pemienne  ypaBHEHHM M HEPABEHCTB,  COJAEpIXKAIIMUX
IIEPEMEHHYIO 0]l 3HAKOM MOJYJIS.

CucremMbl  IOKa3aTelIbHBIX, JorapuPpMHUECKUX U
UPpPalMOHAIBHBIX ypaBHeHUH. CHCTEMBI I10Ka3aTEIbHBIX,
J0rapu(pMHUECKUX HEPABEHCTB.

YpaBHEHUs], CHCTEMBI YPABHEHUH C IIaPAMETPOM.

DOyHKIMHU

CrenenHast GyHKINS U €€ CBOHCTBA, U rpaduK.

B3aumHo oOpatueie ¢yHkiuu. ['paduku  B3auMHO
00paTHBIX (PYHKITUI.

Penrenue 3ama4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIIMH U
ux rpapukoB. Vcronp3oBaHHE CBOMCTB M IpaduKOB
JUHEWHBIX W KBaJpaTWUYHbIX  (QyHKIuH,  oOpaTHOM

IPONOPLUHUOHATBHOCTH U QYHKIUU ) = \/; .

[Toxa3zaTtenbHast pyHKIMS U ee CBOMCTBA, U rpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJidaHHast Mepa yria.
CuHyc, KOCHUHYC, TaHI€HC, KOTAHI'€HC MPOMU3BOJIBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIECACTBUS U3
HETO.

3Ha4YeHUsI TPUTOHOMETPUYECKUX (DYHKIMHA IS YIJIOB 0°,

30°, 45°, 60°, 90°, 180°, 270°. (0, g Eg g ,pa). PopMyIE!

CIIOKEHUS  TPUTOHOMETpHYEeCKuX  (pyHKIui,  (GopmyIbl
npuBeeHUs, GOPMYIIbI JBOMHOTO apryMeHTa.

Tpuronomerpuueckue GyHKIIH.

Tpuronomerpudeckue GyHKIUU Y = COSX, ) =Sinx, y = tgx

OyHKIMA Y = Ctgx . CaoiicTBa " rpaduxu
TPUTOHOMETPUUECKUX (PYHKIIHMA.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

APKKOCHHYC, apKCUHYC, ADKTAHI€HC YnCia. APKKOTAHT€HC
yucna. IIpocreiimye TPUrOHOMETPUYECKUE  YPABHEHUS.
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

OOpatHble TpUTOHOMETPUYECKUE (DYHKIIMH, UX CBOWCTBA U
rpaduku. Pemenwe TPOCTEUIIUX  TPUTOHOMETPUUECKHUX
HEPABEHCTB.

Hynu  byHKuM, NpOMEXYTKHM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. HamOomnpilee ¥ HauMMeHblIee 3HAYCHUE
dbyukiun. [lepnonnyeckue gyHkuyn. YeTHOCTh U HEYETHOCTD
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byakuuid. CloxHbIe QyHKITUU.

[IpeobpazoBanuss rpadukoB (YHKIMHA: CIOBUT  BIOJIb
KOOPJMHATHBIX OCEH, PACTSDKCHHE M C)KaThe, OTPaKCHHUE
OTHOCHUTEJIEHO KOOPAMHATHBIX OCEH.

DJIEMEHTEI
MaTEMATUYECKOT0 aHaJIn3a

[TpousBoanas pynkuu B Touke. KacarenpHas k rpaduky
¢ynkumu.  Teomerpuueckuit ¥ (QU3HYECKH  CMBICH
npou3BogHOW. [Ipom3BOgHBIE 3JIEMEHTAPHBIX  (PYHKITUHA.
[IpaBuna quddepeHpoBaHus.

Bropas nmpousBonHas, ee TeOMETpUYECKUA U (PU3HIECKUI
CMBICI.

[TonsiTue o HempepbIBHBIX (PyHKUUAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuHHMyMa). MccrienoBaHue 3lieMEHTapHBIX
GYHKIMA HA TOYKH SKCTpeMyMa, HanOOJIbIIIee U HAMMEHBIIIEE
3Ha4YeHHE C MOMOIIKIO MPou3BoaAHOM. [locTpoeHue rpadukoB
GYHKIMA ¢ TOMOIIBIO  MPOW3BOAHBIX. [IpumeHeHHE
IIPOU3BOJHON IIPU PELIECHUH 3a]au.

[TepBooOpa3zHas. [TepBooOpa3HbIe 3JIEMEHTAPHBIX
¢ynkuunii. Ilnomane kpuBonuHeiHON Tpaneuuu. Popmyra
Herorona-JleiiOauma. OnpeneneHHbIN WHTETpall.

Breruncnenue mmom@aaei TUiockux (uryp @ o0bEMOB Tel
BpAICHUS C IIOMOIIBIO HHTETpAJIA.

MareMaTHKAa: BCPOATHOCTDb M CTAT

HCTHKA

CraTuctuka u Teopus
7 BEPOSATHOCTEM, JIOTUKA U
KOMOWHATOpHKA

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
MpPEACTaBICHUE JaHHbIX. Mcnosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHMX, HAHOOJBIIETrO
Y HaUMEHBIEro 3HAuUeHUus, pasMmaxa, Aucrnepcuu. PemieHue
3aJa4 Ha OIpeJeJIeHHE YacTOThl U BEPOATHOCTH COOBITHUM.
Boruncnenue BEposSTHOCTEH B OIBITaX C PaBHOBO3MOXHBIMU
3JEMEHTapHBIMHM MCXOAamu. Pemienue 3a1ad ¢ npuMEHEHUEM
KOMOWHATOpUKH.  PemieHue  3amady  Ha  BBIYMCIICHUE
BEPOSITHOCTEH  HE3aBHCHUMBIX  COOBITUH,  TPUMEHEHUE
dbopMynbl  CIOKEHHsI BeposTHOCTeW. Pemenue 3amad ¢
MPUMEHEHUEM JauarpamMm Oilepa, JiepeBa BEPOSTHOCTEM,
dopmynsl beprysu.

VYcnoBHas BEPOATHOCTb. ITpaBuio YMHOKEHHUS
BeposiTHOCTEW. DOpMyIIa IOJIHON BEPOSITHOCTH.

JluckpeTHble Ciy4allHblE BEIWYMHBI WM PACIPEICICHUS.
HesaBucumsle cinydalinble BEJIMUUHBL. Pacripenesenue cyMMsl
Y IPOU3BEJICHUS HE3aBUCHUMBIX CIIYYalHBIX BEJTUYHH.

Marematrueckoe OXUIJAHUE U JUCIEPCHUS CIydallHOU
BEJIMYMHBL. MaTeMaTH4yecKoe OXKUIaHUE U JUCTIEPCHUS CYMMBI
CIIy4yalHBIX BEIUYMH. ['eoMeTpudeckoe pacmpeneieHue.
bunoMuanbeHOE pacnpenesieHue U ero CBOMCTBA.

HenpepeiBHble  ciaydaiiHble BenuuuHbl.  [loHATHE O
IJIOTHOCTU BEPOSITHOCTH. PaBHOMEpPHOE pacnpeieneHue.

[lokazarenpHOE pacnpeneneHue, ero napaMmeTpsl.

[TonsTne o HoOpmanbHOM pactnpeneneHuu. Ilapamerpsl
HOpPMAJIBHOrO  pacupeneneHus.  lIpumepsl  cirydaiiHbIX
BEJIMYMH, TOJJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (ITOTPEIIHOCTb
M3MEPEHMI, POCT YETIOBEKA).

HepaBenctBo UYeOwrmeBa. Teopema bepuymnu. 3akoH

OonpmMx  uncen.  BBIOOpPOYHBIM ~ MeTOx  M3MEpEeHUs
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BeposiTHOCTeH. Ponb 3akoHa OONBIIMX 4YHCET B Hayke,
NpUpOJIe U OOIIECTBE.

KoBapuanuss aByx ciywyaiiHblx BenuuuH. [loHstue o
kodduimente koppemsiun. CoBMECTHBIE HAOIOICHUS IBYX
CITy4alHBIX BEJTUYMH. Br16opounbIii kod(purmeHT
KOPPEJISITIH.

8

TekcToBbIe 3a1aUn

Pemenne 3amau Ha JIBHXKEHHE M COBMECTHYIO paboTy C
IOMOUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUIN U X CHCTEM.

MaremaTtuka: reoMeTpus

I'eomeTpus

Pemenne 3amad ¢ TNpuMEHEHHEM CBOMCTB ¢uryp Ha
IUIOCKOCTH. 3aJauyd Ha JI0Ka3aTeIbCTBO W IOCTPOEHUE
KOHTprpumepoB. Hcmosp3oBaHMEe B 3aJadax MPOCTEUILIMX
JOTUYECKUX TMpaBwi. PemreHne 3agad ¢ MCHOJIB30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYIOJIbHBIX
TpeyrojbHUKax, (GaKkToOB, CBS3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ uCHoONb30BaHUMEM (DAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMHU. PelieHne 3a1ad Ha U3MEpEeHHsI Ha INIOCKOCTH,
BBIYMCJICHHUE JUIMH U IUTonaAei. Pemenne 3aay ¢ mOMOIIbIO
BEKTOPOB U KOOPJIMHAT.

Harnsnnas crepeomerpus. Ourypbl U X H300pa)keHUs
(xy0, mupamua, mpusma). OCHOBHBIE TTOHSATHS CTEPEOMETPHH
U ux cBoicTBa. Ceuenus Kyba u TeTpa’ipa.

Touka, mpsAMas M IUIOCKOCTh B MNPOCTPAHCTBE, aKCHOMBI
CTEpEOMETPUM M CIEACTBHS W3  HHUX. B3auMHoe
pacroysiokeHue MpsMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.
[TapamienbHOCT NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N300pakeHre MPOCTEHIIMX TPOCTPAHCTBEHHBIX (GUryp Ha
IJIOCKOCTH.

PaccTosnust Mexay ¢purypamu B IpoCTPaHCTBE.

VYrubel B npoctpaHcTBe. [lepneHANKYISIpHOCTh NPSIMBIX U
IIJIOCKOCTEM.

[Ipoekiuss  ¢urypsl  Ha  IJIOCKOCTb. IIpusnaku
NEePHNEHAUKYISIPHOCTA  HPSAMBIX U IIOCKOCTEHN B
npocTpaHcTBe. Teopema o Tpex NeprneHAuKYIsIpax.

MHOrorpaHHUKH. [Tapannenenunen. CaolicTBa
npsAMOYrosibHOro mnapamnenenunena. Teopema [ludaropa B
npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuaa
W npaBuiibHas npusMma. Ilpsmas nupamuga. DJIEeMEHTHI
MIPU3MBI U TUPaAMUJBI.

Tena BpameHus: NIMIMHAP, KOHYC, cdepa u wIap.
OCHOBHBIE CBOMCTBA MPSIMOI0 KPYroBOro UIMHAPA, IPSIMOTO
KPYroBoro KoHyca. M3o0paxeHue Ten BpalleHUs Ha
IIJIOCKOCTH.

[IpencraBnenne 00 yceYeHHOM KOHYCE, CEUeHHsI KOHyca
(mapaymienbHOe OCHOBAHHMIO M TIPOXOJAINEE Yepe3 BEPIIUHY),
CeueHMs MUIUHIpA (MapaljielbHO U MEPIEHAUKYISIPHO OCH),
cedyeHus mapa. Pa3BepTka nuiamHapa U KOHyca.

[Ipocreiimme KOMOMHAMM MHOTOIPDAaHHMKOB U Tell
BpalieHUs] MEXIy coOoi. BeruuciaeHue  3JIeMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pebpa, TuaroHasu, yribl).

[1momaar NOBEPXHOCTH MPABUILHON MUPAMUJIBI M PSIMOM
npusMbl.  [lmomans MOBEPXHOCTH MPSMOTO  KPYroBOTrO
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LWINHApPA, IPSIMOT0 KPYrOBOIO KOHYcCa U Iapa.

[onsarue 06 o6beme. OObeM NUpPaMUIBI U KOHYCA, IPU3MBI
n mwmHapa. O6bem mapa. OO0beMBI MHOTOTPAHHHKOB.
OO0wembl Ten BpamieHus. AKCHOMBI 00bema. BriBoa dopmyn
00BEMOB TNPSAMOYTOJIBHOTO MapajuleNenunesna, MNpU3Mbl U
nupamuabl. Gopmyssl I HAXOXKICHUS oO0beMa TeTpaszpa.
TeopeMbl 00 OTHOIIEHUSIX 0OBEMOB.

IMonoOuele Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY
TJIOMIA IMU TTOBEPXHOCTEH U 00beMaMH MOJOOHBIX TEll.

JIBM>KEHHsT B IIPOCTPAHCTBE: IapajUICIbHBIA IIEPEHOC,
LEHTpaJIbHasl ~ CUMMETPHs, CHMMETpUS  OTHOCHTEIBHO
IUIOCKOCTH, ToBOpOT. CBolicTBa JBMkeHUM. IlpuMenenue
JBYDKEHUH NIPH peILICHUH 3ajay.

[Ipunoxenus WHTErpaja K BBIYUCICHHIO OOBEMOB U
MOBEpXHOCTEH Ten Bpamenus. [lmomans cdepudeckoro
nosica. O6wvem mapoBoro ciosi. IlpumeHnenne oO6bEeMOB MpHU
pelIeHNH 3a1au.

IMnomans cdepsl.PazBeprka nuiaMHApa W KOHYycA.
[Inomanp NoBEpXHOCTH HUIMH]IpA U KOHYCA.

KomOuHaimyu MHOIrOIrpaHHUKOB U TeJl BpallleHUsl.

10

BekTopsl 1 KOOPAUHATHI B
IIPOCTPAHCTBE

Bektopel u koopauHatel B mpocTpaHcTBe. CyMmma
BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO, YIOoJl MEXIy
BekTopamu. KosuinHeapHble W KOMIUIaHApHBIE BEKTOPBI.
CkansipHoe pou3BeJeHUE BEKTOPOB. Teopema 0 pas3iioxkeHuun
BEKTOpa IO TpeM HEKOMIUIaHapHBIM BekTopam. CkaispHoe
MpPOU3BE/ICHHE BEKTOPOB B KoopauHatax. I[Ipumenenue
BEKTOPOB IIPU PELLIEHUM 3a/lad Ha HaXO0XKJIEHUE PACCTOSHUMH,
IUTAH, II0IIaael 1 00BEMOB.

YpaBHEHHE TUIOCKOCTH B TMPOCTPAHCTBE. Y paBHEHUE
chepel B mpocTpaHcTBe. Dopmyna I BBIYHUCICHHS
PacCTOSHUSA MEX1y TOYKaMU B IIPOCTPAHCTBE.

Pemienne 3amay u 10Ka3aTENbCTBO TEOPEM C IMOMOIILBIO
BEKTOPOB M METOAOM KOOpJAUHAT. ODIJIEMEHThl TE€OMETPUU
Macc.

11

Hcropus mateMaTuku
MeToabl MAaTEMAaTHUKU

Hcropus matemaTuku. Bxiag BbIAAIONIMXCS MAaTEMAaTHUKOB
B pa3BUTHE HAyKH; poOJIb MaTeMaTWKU B pa3Butuu Poccum.
Mertobl MaTeMaTHKH. [Tpumepsl MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IpUpoJe, B TOM qucie
XapaKTEePU3YIOIUX KPACOTY U COBEPLIEHCTBO OKPYKAKOLIErO
MHUpa U NPOU3BEACHUN UCKycCTBa. IIporpaMMHbIe cpencrsa u
3JEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMbI IPU  PELICHUH
MaTEMaTHYECKUX 3a/1ay.

5.2. CTpyKTypa IUCHUILIHHBI (TEMAaTHYeCKOEe MIAHUPOBAHUE)
Ounas ¢popma oOyueHHs

Ne KonuuecTBo yacos
azzena HaunmenoBanue pasnena (TeMbl
pasl pasnena (remer) Beero bl 113 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anredpa u Hadaja

MAaTEMATHYCCKOI'O aHaJIn3a
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1.1. IToBTOpEeHME 6 4 2 -
10, DIIeMEHTHI TeopuH MHOECTB u 6 4 5 i
MaTeMaTU4YECKOM JIOTUKH
1.3. | YUncna u BelpaskeHUs 14 8 6 -
1.4. YpaBHEHHUS 1 HEPABEHCTBA 24 8 14 2
1.5. DYHKIIMU 16 8 8
2 MaremaTuka: BEpOITHOCTh U CTATUCTUKA
21 CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 17 14 ) 1
JIOTHKa U KOMOWHATOPUKA
3. I'eomeTpus
3.1 I'eomerpus 49 18 30 1
ATTecTamus 4
HUmoeo 136 64 64 4
2 ceMecTp
1 Maremaruka: anredpa u Hadaja
MaTeMaTHUYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMAaTUYECKOTO aHAIN3a 40 16 24 8
1.7. DYHKIIMU 32 12 20 8
2 MaremaTuka: BEpOITHOCTh U CTATUCTHKA
29, Cratuctuka © TeOpHsl BEPOSTHOCTEH, 12 ) 10 6
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBble 331241 10 2 8 6
3. I'eomeTpus
3.2 ['eomerpus 10 4 6 4
3.3 BeKkTopsl M KOOPAMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Uctopus MaTEMaTUKHU. Metonabl 3 ) 6 )
MaTEMaTUKH.
ATtrecranus 20
KoHncynpranus 2
Hmoezo 192 42 84 44
O06umii 006bem, yac 328 106 148 48
5.3 [IpakTHyecKkue 3aHATHSI U CEMUHAPbI
Ounas dopma 00yueHus
Ne Ne paznena Tema Konuuectso
/11 (TembI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.2 DJIEMEHTHI TEOPUH MHOXKECTB U MATEMATUYECKOU JIOTUKH 2
3 1.3 Yucna v BelpaxeHus 6
4 1.4 YpaBHEHUS M1 HEPABEHCTBA 14
5 1.5 DyHKIUU 8
6 3.2 I'eomeTpus 30
7 1.6 DJIEMEHTHI MAaTEMATUYECKOT0 aHAIN3a 24
8 1.7 DyHKIMHU 20
Cratuctuka W TEOpHUsl  BEPOATHOCTEH, JIOTUKA U
9 2.2 12
KOMOWHATOpHKA
10 3.2 I'eomeTpus 6
11 3.4 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10
12 3.5 MeToabl MAaTEMATUKU 6
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| O6umii o6Bem, yac | 148 |

5.4 JlaGopaTopHbIe padoThI

No
/o

No paznema HanmMenoBanue 1abopaTopHbIX padboT KomunuecTBo
(TeMbr) 4acoB

5.6 CamocTosiTe/ibHOE M3y4YeHHe Pa3/1esioB (TeM) TUCHUILTHHBI

Ounas dhopma oOydeHHs

No No paznena KonnuectBo
BOHpOCBI, BBIHOCHUMBIC HA CaMOCTOATCIIBHOC H3yquHe
/11 (Tembl) 4acoB
6. YYUEBHO-METOANYECKOE n NH®OPMAIIMOHHOE OBECIIHEYEHHUE
JAACHUITIINHBI

1.

6.1. OcHoBHas tUTEpaTypa

AnreOpa u Hayana maremarndeckoro aHanmmusa. 10-11 kmaccel. ba3oBblil U yrimyOneHHBIH YPOBHH:
yueonuk / . A. Anumos, FO. M. Konsrun, M. B. Tkauesa, [u np.]. - 12-e usn., crep. - Mocksa:
IIpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: anekrponssiii. - URL:
https://znanium.ru/catalog/document?pid=2157448

MaremaTuka: anrebpa ¥ Hayajga MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus: 10—11-i
KJIacChl: 0a30BbIi M yriyOseHHbId ypoBHH: yueOHUK / JI. C. Atanacsn, B. ®@. byry3os, C. b.
Kanomues [u ap.]. — 12-e uzg., crep. — Mocksa: IIpocsemenue, 2024. — 287, [1] c.: w1 —
MI'Y — mxone). — ISBN 978-5-09-112137-7. - Texkcr: osnekrponnbii. - URL:
https://znanium.ru/catalog/product/2157048

6.2. JlonosHUTENBHAS IUTEpATYypa

1. I'yceB, B.A. Teomerpusi: yueOHOe mocoOMe i CpeiHero mnpodeccHoHAIBHOTO
obpazoBanmsi / B. A.I'yce, U. b. Koxyxos, A. A.IIpokodbeB. — 2-¢ u3A., WCOp. W JOIM. —
MockBa: MznmatensctBo FOpaiit, 2024. — 280 c. — (IIpodeccuonansHoe obOpa3zoBaHue). —
ISBN 978-5-534-08897-7. — TexkcTt: anekTpoHHbll // Ob6pa3oBatenpHas miatdopma HOpaitt
[caiiT]. — URL: https://urait.ru/bcode/541432

2. I'yce, B. A. Maremaruka. ['eomerpus. bazoBbiit ypoBenb: 10—11 kmacchl : yaeOHHK 15
cpenHero obmero oopazosanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodpreB. — 2-e u3n.,
ucrp. u gon. — Mocksa: M3garensctBo HOpaiir, 2023. — 281 c¢. — (O06meoOpa3oBaTeIbHBIN

k). — ISBN 978-5-534-16085-7. — Texkcr: snexTpoHHbIH // OOpa3oBarenbHas miaTgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530392

3. Boromonos, H. B. Marematuka. Anrebpa n Hauana aHanu3a. ba3osslii yposenb: 10—11
KJIacChl: y4eOHWK 1JIsi cpemHero obmero oOpaszoBanus / H. B. boromomoB. — Mocksa:
WznarensctBo FOpaiit, 2023. — 241 c. — (OO6mmeo6pazoBarenbHbiid 1uKI). — ISBN 978-5-534-
16084-0. — Texcrt: anextponnsiii / Ob6paszoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391

BEHBJIHOTEYHO-
HH®OPMALMOHHBIH
LEHTP
2026/2027
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6.3. IlporpammHoe o0ecnieueHue
Microsoft Windows uimn Aunexc 360
Microsoft Office Professional Plus 2019
Google Chrome unu Sanexc.bpayzep

6.4. bazbl OaHHBIX, HWHPOPMANMOHHO-CIIPABOYHBbIE H MOUCKOBbIe cucTeMbl, WUHTepHeT-
pecypchl

— OO0pa3zoBaTenbHBIA pecypc «DneMeHThl Oonbinold Hayku» (pusuka, OWOIOTHUS, XUMWS,
MaTeMaTHKa, THHTBUCTHKA) - https://elementy.ru/

— Caiitr «Matematuka u ¢pusnkay - https://educon.by

— O6mepoccuiickuii MaTemaTudeckuii moprain Math-Net.Ru - http://www.mathnet.ru/

— [udposoit o6pazoBarensHblil pecypc IPR SMART - https://www.iprbookshop.ru/

— Oo6pa3zoBarenbHas miardopma FOpaiit - https://urait.ru/

— OTkpoITHIHA JekTopuit yueHbix MI'Y - https://teach-in.ru/

— DnekrpoHHO0-OubroreuHas cucreMa ZNANIUM - https://znanium.com

— TlouckoBas cuctema Yandex - https://www.yandex.ru/

— TlouckoBas cuctema Rambler - http://www.rambler.ru/

— DOnektponHas 6ubimoteuynas cuctema «CKCHWy https:// www.sksi.ru/Environment/EbsSksi

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCLHUIIJINHBI
Jlnst peasin3aluy TUCIUILIMHBI TpeOyeTcs cleayroliee MaTepraIbHO-TEXHHYECKOe 00ecIIeyeHue:

— JJId TpOBEICHHS JIeKIUH, YpOKOB — YydeOHas ayauTOpHs, OCHAllleHHas OO0OpyJOBaHHEM U
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHS: yueOHas Meberb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJAHbIE MAaTEPUAIIBI;

— Ui TIPOBENIEHUSI MPAKTHUUECKUX 3aHATUN — ydeOHas ayJUTOpHs, OCHAIICHHAss 000pYIOBaHUEM U
TEXHUYECKUMH cpelncTBaMu oOy4eHMUSI: yaeOHast MeOeb, JKpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIC MaTEpUaIbl; KAOWHET 0€30MaCHOCTH KU3HEACATEIbHOCTH;

— i1 OpraHM3ali CaMOCTOSATEIbHOW pabOTHl - TOMEUICHHE, OCHAILEHHOE KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYCHHS K ceTH «VIHTepHeT» M oOecredeHueM JI0CTyna K
3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa3oBaTeIbHOM cpeae MHCTUTyTa, pacXoIHbIE MaTepHUAabI;

— IS TEKYLIETO KOHTPOJI M MPOMEKYTOUHOM aTTecTaluy - y4yeOHas ayAMTOpHs, OCHAIICHHAs
000pyI0OBaHWEM M TEXHUYECKUMH CPEJCTBAMHU OOydeHHUs: ydueOHas meOenb, dKpaH, MPOEKTOD,
HOYTOYK, pacXoJIHbIE MaTE€pPHAJIbI.

8. OCOBEHHOCTHU OCBOEHUS JUCIMIIJIMHBI JINHAMU C OTPAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbS

OOyJarommMcst ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 37IOPOBBSI MPEIOCTABISIOTCS CIICHAATbHBIC
y4eOHHMKH, y4eOHbIe TIOCOOWS WM IMIAKTUYECKHE MaTepUalbl, CHEIHaIbHbIE TEXHUYECKHE CpPEeACTBa
oOydeHUsT KOJUICKTUBHOTO H WHIWUBUAYAIBHOTO TIONB30BaHUS, YCIYI'H acCUCTeHTa (ThIOTOpA),
OKa3bIBAIONICTO  OOYYArOIIMMCS  HEOOXOJAMMYI)  TEXHHUYECKYI0 TOMOINb, a TakkKe YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAONEepeBOIIMKOB. Opranusanus o0ecredrnBaeT TNeYaTHBIMU U/WIH
AJIEKTPOHHBIMU 00pa30BaTeNFHBIMU pecypcaMu B (opMax, aJanTHPOBaHHBIX K OTPAaHHUYCHHSM WX
3JI0POBBSL.

OcBoeHHE TUCHUIUIMHBI OOYYAIOMIMMHUCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMH OOYYAIOIIUMUCS, @ TAK)KE B OTIEIBHBIX TPYIIIaX.

OcBoeHHE JUCHUIUIMHBI OOYYArOIIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  37IOPOBBS
OCYIIECTBISIETCS C y4E€TOM OCOOCHHOCTEH  MCHUXO(DHU3MYECKOTO  pPa3BUTHS, WHIWUBHIYAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 370POBBSI.

B 1mensx moCcTymHOCTM TOJy4YeHHS BBICHIET0 0Opa3oBaHHS IO 0OOpa30BATENBHON Mporpamme
JMIIAMHU C OTPAaHHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbBSI PH OCBOCHUH TUCIIUIUTHHBI 00€CTICUNBACTCS:

1) ans auI ¢ orpaHUYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI TI0 3PEHUIO:
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— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYEHTY HEOOXOAUMYIO TEXHHUECKYIO MTOMOIIh C YU4ETOM
WHIUBUAYAIBHBIX OCOOEHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IepelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUCHIBAs MO JUKTOBKY),

— MUCbMEHHbIE 3aJlaHUsl, a TaKXKe HUHCTPYKUUU O TOpSAAKE HX BBIMNOIHEHUS O(OpMIIAIOTCS
YBEJIIMYEHHBIM MIPUDTOM,

— crnenuaabHble Y4eOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIINE KPYITHBIN
mpudT UK ayauodanis),

— MHIUBUyAJIbHOE paBHOMEpPHOE ocBeleHue He menee 300 Jrokc,

— pu HEOOXOJUMOCTH CTYACHTY /IS BBIMIOJTHEHHS 3aJaHUS TMPEIOCTABISCTCS yBEIWYUBAIOIICE
YCTPOMCTBO;

2) Uit AT ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS IO CIYXY:

— MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIMNA CTYIEHTY HEOOXOAMMYIO TEXHHUYECKYIO TOMOIIb C
Y4eTOM HHIMBHYaTbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHsiITh pabodee MeCTO, MepPEeIBUTaThCs, MPOUYUTATH
1 oOpMUTH 33/1aHKE, B TOM YHCJIIE, 3aMKUChIBas O]l AUKTOBKY),

— obecrieunBaeTCsl HAIMYME 3BYKOYCHJIMBAIONICH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, TIPH
Heo0X0IMMOCTH O0y4arouieMycsi MpeoCTaBIseTCsl 3BYKOYCHIIMBAIOIIAsl anmnapaTtypa UHIUBUYaIbHOTO
MOJIb30BAHNS;

— obecrieunBaeTcsl HaIJIeKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMaIUY;

3) AN AUI C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBSI, HMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEJILHOTO arlapara:

— MUCHbMCHHBIE 33/IaHUs BBIOJHSIOTCS HAa KOMITBIOTEPE CO CIEUATH3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS THIOTOPY;

— 10 KeJaHUI0 00yYaloIIEerocs 3aJaHisl MOT'YT BBITIOJTHATHCS B YCTHOU (hopMme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu DeneparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CcpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MuHucrepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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