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1.EJIU U1 3AJIAYH OCBOEHU S JNCHHUIIJIMHBI
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, KDUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM Jjisi 0Oy4EeHHs MO COOTBETCTBYIOIIEH
cneuuansHocTd 40.02.04 YOpucnpynenmus, B Oyayiei npodeccCuoHanbHOM e TeTbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUAMHU, HEOOXOJUMbIMU B TOBCETHEBHOM JKU3HM,
UL U3YYEHHs LIKOJBHBIX €CTECTBEHHOHAYYHBIX IUCIMIUIMH Ha 0a30BOM YypOBHE, MJISl TOJYy4EHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YIIyOJIeHHON MaTeMaTHYECKON MTOATOTOBKY;

- BOCIHTaHHE CPEICTBAMHM MATEMAaTHUKU KYJIbTYpbl JMYHOCTH: OTHOUICHHS K MaTeMaTHKE Kak
gacTh OOIIeUeIOBeUecKOl KyJIbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTEeMaTHKH, SBOJIOIUEH
MaTeMaTHYECKUX UJeH, TOHUMaHHU 3HAYMMOCTH MaTeMaTHKH [T 00IIECTBEHHOTO Iporpecca.

3agayamMM OCBOEHUS TUCHUILTUHBI «MaTeMaTHKay SBISIOTCA:

- CHCTEMaTH3UpOBAaTh CBEACHUS O 4YHCIAX; W3YYUTh HOBBIE BUIbl YHCIOBBIX BBIPDAKEHHH W
(opmyu;

-  COBEpPILEHCTBOBaTh NPAKTUYECKUE HABBIKM M BBIYMCIHUTENBHYIO KYIbTYpY, pAacCUIUPHTb U
COBEpIICHCTBOBAThH alireOpanydeckuii anmnapar, copMUpPOBAaHHBIA B OCHOBHOM ILIKOJIE M €r0 MPUMEHEHHE
K PELICHUIO MaTeMAaTHYECKUX U HEMaTeMaTHYECKUX 3ajay;

-  paclIMpUTh M CHCTEMaTHU3UPOBAaTh OOIIME CBEeACHHUA O (QYHKIMAX, IOMOJHEHHE Kiacca
U3ydaeMbIX (QYHKUMH, WITIOCTpAIMs IIUPOTHl MpUMEHEHHs (GYHKUMN JUIs ONHCAHUS W H3YyYEHUS
peanbHbIX 3aBUCUMOCTEH;

-  U3YYUTh CBOHCTBA MPOCTPAHCTBEHHBIX Tel, (HOPMUPOBATH YMEHHS NPHUMEHSATH MOJYYCHHBIE
3HAHUA JUISl PEIIeHUs TPAKTUUECKUX 3aj1ay;

- pa3BHUBaTh MPEACTABJICHUSA O BEPOSATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B OKpPY’KaIOIIEeM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYAIbHBIE U PEeYeBbIE YMEHHUS MMyTeM 00OralieHuss MaTeMaTu4ecKoro
A3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIIUICHUS;

-~ TO3HAKOMHUTHCS C OCHOBHBIMHU UJESIMU M METOJIaMU MaTeMaTUYECKOTO aHAN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucuumumHa «MaTtemaTtuka» BXOJUT B 00s3aTelbHYI0 4acTh (YriyOJIGHHBIH — YPOBEHD)
0011e00pa30BaTeNbHBIX TUCHUTIINH (TexHomorrnueckuil npoduis) (OAI1.01) u HaxoauTCs B JTOTUYECKON
U CTPYKTYpPHO-METOINYECKOM cBsi3u ¢ npyrumu yactsmu OIIOIL.

[IpenmerHas o6nacth AUCHUILIMHBEI — «MaTtemaTtuka u nHQOpPMAaTHKaY.

JucuummHa «MaremaTikay OCBauBaeTcs Ha yriayOJIEHHOM ypOBHE.

CtpykrypHo guciuiuiiHa «MaremaTuka»  BKIIOYaeT pas3aensl  «Anrebpa W Hayana
MaTeMaTHYECKOTo aHanu3a», «I eoMeTpus», «BeposTHOCTb U CTaTUCTUKAY.

MesxnpeameTHble CBsI3U: HH(OPMATHKA.

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

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIUIIJINHBI
OcBoeHne conepkaHus y4eOHOW AMCHMIUTUHBI «MaTtemaTtuka» o00ecCleunBaeT 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 II03HABATENBHBIX JIEHCTBUH 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 IIPOTUBOPEUU;

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, IPUBOAUTH MpPUMEPbl 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 II03HABATENIBHBIX 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 YHUBEPCAIbHBIX Y4YEOHBIX ITO3HABATENbHBIX JEHCTBHI BKJIIOYaeT paldoTy cC
nH(pOpMaIne:

BbIOMpaTh WMHGOpPMAIMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIW3UPOBATh U
UHTEPIIPETUPOBATh  MH(MOPMALMIO  PA3IWYHBIX  BHAOB W (GOPM  IPEACTABICHHS;
CHCTEMAaTU3HpPOBAaTh M CTPYKTYpPUPOBAaTh HMH(MOPMAIMIO, NPEACTABIATh €€ B Pa3IHUUHBIX
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 TabIHIl U cxeM, 0000IIaTh,
MOJICTTMPOBAaTh MAaTEeMaTHUYECKH: JeJIaTh YCPTEKM M KpPAaTKHE 3allUCH 10 YCIOBHUIO 3aiadH,
oTroOpaxkaTh rpa)u4ecku, 3aUCHIBATh C TOMOIIBIO (OPMYIT;

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

IPOBOANTH MAaTEMaTHUECKHE YKCIIEPUMEHTHI, PEIIaTh 3a/1a4i MCCIEJOBATEILCKOIO 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, aKCHOMBI M TEOPEMBI, IPUMEHSTDH UX, TPOBOIUTH JTOKa3aTEeIbHBIC PACCYKICHHS B
XOJIe PeIICHMs 3a]1a4;

YMEHHUE ONEepUpOBaTh MOHATUSAMH: CTEMEHb YWCIA, JIorapu(dM YWCIA; YMEHHE BBINOJIHATh
BBIUMCIICHHE 3HAYCHWH M TpeoOpa3oBaHUsS BBIPAKECHUH CO CTEMEHSAMH H JIOTapuQmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHUI;

YMEHHE OIEPUPOBATh TMOHATHUSMHU: pallMOHANBHBIC, WpPpAIlMOHAIBHBIC, TI0Ka3aTebHEIC,
CTETIeHHbIE, JTorapu(pMUIECKUE, TPUTOHOMETPHUECKUE YPaBHEHHS U HEPAaBEHCTBA, MX CHCTEMBI;
YMEHHE OIEepPHpOBATh TOHATHUSAMH: (QYHKIWS, HENpepbiBHAs (YHKIWS, TMPOU3BOIHAS,
nepBooOpasHasi, ONpeeIeHHBI HHTErpall; YMEHHE HaXOAUTh MPOU3BOIHBIC 3JIEMEHTapHBIX
(GyHKINH, UCTIONB3Ys CIIPABOYHBIC MAaTEPHAJIbl; UCCICAOBATh B MPOCTEHINNX cIydasx (yHKIUH
HA MOHOTOHHOCTh, HAXOJHWTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS (YHKIHHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJh30BAHMEM allllapaTa MaTeMaTHYeCKOrO aHaju3a; MPHUMEHSTh
IIPOM3BOJIHYIO MIPH PEIICHUH 33/1a4 Ha JIBI)KEHUE; pellaTh NPAaKTUKO-OpUEHTUPOBAHHBIC 3a]]auu
Ha HauOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
YMEHHE OIEpPHpPOBaTh MOHITHSIMH: paludOHANbHAs (YHKIHMA, TMOKazareiabHas (QyHKIUS,
creneHHas QyHKIus, jJorapudmMuueckas GyHKIHs, TPUTOHOMETpUYeCKue (PyHKIIMU, 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 peaTbHON KU3HH; BBIPAXKaTh (DOPMyJIaMH 3aBUCIMOCTH MEXK]Ty BETHIHMHAMU,

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, MeauaHa, HauOoJbllee U
HaVMEHBIIIEe 3HAYCHUs, pa3Max, IHUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HaOOpa;
YMEHHE W3BJICKaTh, WHTEPIPETUPOBATH WHGOPMAIUIO, TPEACTABICHHYI0 B TabnmuIax, Ha
ouarpamMmax, Trpadukax, OTpa)kaloIllyld CBOIMCTBa pEalbHBIX TPOIECCOB W  SIBJICHUU;
IPEICTaBIATh UHPOPMALMIO C MOMOLIbIO TAOMHUIl M JHAarpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE
JIAHHBIE, B TOM YHUCJIE C TPUMEHEHUEM I'padUIeCKUX METOIOB U SJICKTPOHHBIX CPECTB;

YMEHHUE OINEpPHPOBATh MOHATHAMHU: CIYYalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSTHOCTh C HCIOJIB30BaHUEM TpadUyecKux
METO/IOB; TPUMEHSATH (OPMYJBI CIOXKEHHS W YMHOXKCHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (QOpPMYNIBl TPU pEIICHUH 3334, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA,
3HAKOMCTBO CO CJIyYaliHBIMH BEJIHMYMHAMH; YMEHHE NMPUBOJUTH PUMEPHI 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 MPSMBIMHU, PACCTOSTHUE
MEXIy IJIOCKOCTSAMHU; YMEHHE HCIOJb30BaTh INPHU PEUICHUH 3a]ad M3y4YeHHbIE (AKTBl U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHUE OINEpHpOBAaTh IOHATUSMHU: MHOTOTPDAaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajieNienure];, Tpu3Ma, nmupaMuaa, Gurypa M MOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC,
mrap, cepa, cedeHus GUTYphI BpalleHUs, TIOCKOCTh, 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 CCUCHHS] OT PYKH, C ITOMOIIBIO



YEepPTES)KHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACcIO3HABATh MPaBUIIbHbIE MHOTOTPAHHUKH;

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

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

YMEHHE ONEepHUPOBATH MOHATUSAMU: MPAMOYrOJbHAS CHCTeMa KOOpIMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOpA, CKAJSPHOE IMPOU3BEICHHE, Yrojd MEXKIY 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 IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHE MPUBOAUTH NPUMEPbl MATEMaTHUYECKUX OTKPBITHUI pPOCCHIICKON H
MHUPOBOM MaTeMaTU4eCKOM HayKH.

YMEHHE ONEepUpOBaTh MOHATUSAMU: OMNpEICICHUE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOWCTBO,
NPU3HAK, JOKa3aTelbCTBO, PABHOCUIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYINPOBATH 0OpaTHOE
U TPOTHBOIOJIOXKHOE YTBEpXKICHHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HUCIOJIB30BATh
METOJ MaTeMaTU4YeCKOW WHAYKIMH; MPOBOAMUTH JOKa3aTelbHbIE PACCYKIEHHS MPU PELICHUU
3aJ1a4, OLICHUBATh JIOTUYECKYIO MMPaBUIBHOCTh PACCYKICHUI;

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 OMHCHIBATh Ipadbl Pa3IUYHBIMU CIIOCOOAMH; WCIOIB30BAaTh Ipadbl MpU
pEIIeHUH 3a/1aY;

yMEHHE CBOOOJHO ONEpPHpPOBATH MOHATUSMH: COYETaHHE, MEPECTaHOBKA, YUCIIO COYETaAHMIA,
YUCJIO TEepPecTaHOBOK, OwHOM HbIOTOHA; yMEHHME NPUMEHSITh KOMOWHATOpHBIC (aKThl |
paccyXIeHHs Ui PEeLIeHUs 3a1ay;

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

yMEHHE CBOOOJHO OIEpUPOBaTH MOHATUAMHU: CTENEHb C IEJIBIM [OKa3aTejaeM, KOpeHb
HATypaJIbHOM CTEINEeHH, CTENEeHb C PAllMOHANbHBIM MOKa3aTelieM, CTENeHb C JAeMCTBUTEIbHBIM
(BelIecTBEHHBIM) TIOKA3aTesIeM, JOrapugmM 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO
YHCIIa;

YMEHHUE ONEepUpOBaTh MOHATHUAMU: TOXJIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa ypaBHEHUIN U HEPABEHCTB, PaBHOCHIIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBbIC, MPpPALMOHAIbHbIC, MOKa3aTelbHbIe, CTENEHHBIE, JIorapu(MUIECKUe,
TPUTOHOMETPUUYECKHE YypaBHEHHUS, HEPaBEHCTBA U CHUCTEMbI; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBbI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; PELIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpoOM; MPUMEHSTh 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,
KOMITO3UIUS (QYHKIUH, TUHEHHas (QyHKIUs, KBaapaTu4Has (yHKUHWs, CTENCHHAas (QYHKIUS C
HEeNbIM  [OKa3aTejeM, TpUTOHOMETpudYeckue (GYHKIUU, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMY, TOKa3aTeabHas U Jorapugmuueckas GyHKIMNA; YMEHHE CTPOUTh rpaduku QyHKIUH,
BBITIOJIHSITH TIPE0Opa3oBaHus rpapukoB (PyHKITHI;

YMEHHUE HCIIOJIb30BaTh Tpaduku (QYHKIUH 11 U3Y4YEHUs HPOIECCOB M 3aBHCUMOCTEH NpHU
pElIeHNH 33/1a4 U3 APYTUX y4eOHBIX 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
HauMEHbIIee 3HA4YeHUS (QYHKIMM Ha MPOMEXYTKEe, yMEHHE MpPOBOAMWTH HCCICIOBAHHE
byHKIUY;

yYMEHHE MCIOJIb30BaTh CBOMCTBA U IpadKH (HYHKIMHA U peIICHUs YpaBHCHUH, HEPABEHCTB U
3aJad C TapameTrpamu; H300pakaThb Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBA 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 (DYHKIIMM, aCUMITOTHI rpaduka QyHKIHNH,
nepBasi W BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH W (u3ndeckuit CcMBbICH
IPOM3BOJIHON, MEpBOOOpa3Has, ONPEACICHHBIM WHTErpajl; YMEHHE HAXOAWUTh ACHUMIITOTHI
rpaguka (QyHKIMH; YMEHHE BBIYMCIATH NPOU3BOJHBIE CYMMBI, IPOW3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (YyHKIUH;

YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO MU HCCIeNOBaHUS (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;

YMEHHUE ONEepUpPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE 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 TpaUyecKrX METOJOB W D3JCKTPOHHBIX CPEACTB; Ipaduyecku HCCIeA0BaTh
COBMECTHBIE HAOJIIOICHHS C TOMOIIBIO THarpaMM PacCeUBaHUs U IMHEHHOHN perpeccuu;
YMEHUE HaxXOIHUTh BEPOSTHOCTH COOBITUM C MHCHOIB30BaHMEM TIpaUUecKuX METOJIOB;
NPUMEHATH ISl peIleHHs 3a1ad (GOPMYIIBI CIOKEHUS M YMHOXKEHHS BEPOSTHOCTEH, (GOpMyITy
HOJTHOM BepoATHOCTH, (popmyny bepnymnu, komOuHaTOpHbIe (DaKThl U (POPMYIIBI; OLIEHUBATH
BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEpPHPOBATh MOHATHUSAMH: CIydaliHas BEJIMYMHA,
pacripenielieHue BEpOSITHOCTEW, MaTeMaTHYecKOoe OXHMIAHHe, IHCIepPCHs W CTaHJIapTHOE
OTKJIOHCHHE CITy4ailHOW BEIMYUHBI, (YHKIMHM pacIlpeesieHuss W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOT0 U HOPMAJIBHOTO paclpe/ielieHnii; YMEHHUE HCII0NIb30BaTh CBOWCTBA M3YYEHHBIX
pactpeneneHuil Uil pemIeHHs 337a4; 3HAKOMCTBO C TOHSATHUSAMH: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOUYHBIX HCCIIEAOBAaHUI; yYMEHHE MPHUBOIAUTH NPUMEPHl MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

yMEHHE CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: TOUYKA, NpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroj, IBYTPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, MepeceKaroluecs,
napaieNbHble U CKPEIIHUBAIOLINECs IPSIMbIe, TapaJIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YTOJl MEXIy HpPSMOH M IUIOCKOCTBIO, YOl MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NpPU PEIICHUM 3a/a4 H3y4YeHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; yMCHHE
ONEpUpPOBATh  IMOHATUSAMH: MHOTOTPAaHHMK, CEUYEHHWE  MHOTOIpaHHHMKA, IPaBHJIBHBIN
MHOTOTPaHHHK, TIPH3Ma, MUpaMHIa, GUIypa U MMOBEPXHOCTh BPAIICHUs, IWIMHAP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHyCa W LWIMHJpPA, HapajjielibHble OCH WU
OCHOBAHMIO, CEYEHHE IIapa, IMJIOCKOCThb, Kacalomascst cdepsl, IMUIMHIpPA, KOHYCa; yMEHHE



CTPOUTH CEUEHHE MHOTOTPaHHHUKA, 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 MpPHU3HAKaX 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, TUIOH[aab c(epbl, IUIOmaab IOBEPXHOCTH MUPAMUABI, TPU3MBIL, KOHYCA,
WIMHApa, 00beM Ky0a, MpsAMOYToJbHOrO MapajuleNenunesia, MMpaMuibl, TPU3MbI, LWIMHIPA,
KOHYca, Il1apa; yMEHHEe HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (QUTYD;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMU: JBM)KEHUE, NapauIebHbIN EPEHOC, CUMMETPUS
Ha IUIOCKOCTH U B INPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mmoao0usi, MoA00HbIE (UTYPHI;
YMEHHUE paclo3HaBaTh PaBHbIE M MOJOOHBIE (PUIYphI, B TOM 4YHCIE€ B NPUPOAE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIIOJIb30BaTh T€OMETPUYECKHE OTHOLICHHS, HAXOUTh F€OMETPHUIECKUE
BEeITMYUHBI (JJIMHA, YTrOJ, IUIONIaJb, OOBEM) MpU pENICHWH 3aJad W3 JPYrux Y4eOHBIX
IIPEAMETOB U U3 PEAIBHOM KU3HH;

yMEHHE CBOOOJHO ONEpPHPOBATH MOHATUAMM: NPSAMOYrojbHAas CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPJIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA HA YHCIIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaJlsipHOE MPOU3BEJIEHHE, BEKTOPHOE IPOU3BEAECHUE, Yroi
MEXy BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIK U KOOPAMHATHBIN METOM JUIS peIIeHUs
TFeOMETPUYECKUX 3aJad M 3aJad JpYyrux Y4eOHBIX MPEIMETOB; ONEPUPOBAaTh IMOHITUAMU:
MmaTpuna 2 X 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUYECKUIN CMBICI OIIPENETUTENS;
YMEHHE MOJEIMPOBATh PEAIbHbIE CUTYallUd Ha S3bIK€ MAaTEMATUKH; COCTABIIATH BBIPAKECHMUS,
YpaBHEHHsI, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBHIO 3aJ]au, HCCJIEI0BAaTh IMOCTPOCHHBIC
MOJIENIN € UCIOJb30BAHUEM ammapara anreOpbl, HHTEPIPETUPOBATh IOJYYEHHBIN pe3yJbTarT;
CTPOUTh MAaTEMaTHUECKUE MOJIEIH C MOMOILIbI0 T€OMETPUYECKUX TOHATHH W BENIMYMH, PEIIaTh
CBSI3aHHBIE C HHMMU @PAaKTUYECKHE 3aJaud; COCTAaBJIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT; pellath MNPUKIAJAHBIE 33aJaud  CpPEeACTBaMHU
MaTeMaTHYeCKOro aHaliu3a, B TOM 4YHCIE COLHAIbHO-?KOHOMHMUYECKOIO U (U3NYECKOTO
XapakTepa;

yMEHHUE BBIOMpaATh MOAXOIAIIMNA METOA Ul pELIeHUs 3aJaud; IOHMMAaHUE 3HAYUMOCTH
MaTeMaTHUKHd B W3YYEHUH TPUPOAHBIX M OOIIECTBEHHBIX IPOILECCOB U SBJICHUN; yMEHHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTeMaTHKH B HMCKYCCTBE, YMEHHME NPUBOAUTH NMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MATEMaTUYECKON HAYKH.

4. OBbEM JJUCHUIIJIMHBI U BUbI YUYEBHOU PABOTHI
OO0muit 00bEM QUCHUILIHHEI COCTABIIAET 328 aKaIeMUUYECKUX YaCOB.

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 ¥ TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 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 Conep:xanue TUCUMIIIIMHBI

Ne
HaumenoBanue paznena
paszena
(Tembl)
(Tembl)

Coneprxanue pasnena (TeMbl)

MaremaTuka: ajreépa 1 Ha4aJia MATEMaTHYECKOr0 aHAJIN3a

1 IToBTOpEeHUE

Pemenne 3amad ¢ HCHONB30BaHMEM CBOMCTB 4YHCENT U
CHCTEM CUMCIIEHUS, JETUMOCTH, JOJIEM U YacTel, MPOLEHTOB,
MoAyJiel uucen. PeleHne 3a1ad ¢ UCIOJIb30BAaHUEM CBOMCTB
CTeTIEHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHuit
MHOTOWICHOB U JAPOOHO-pAIlMOHATBHBIX  BBIPAXKEHUH.
Pewenne 3amay ¢ MCHONB30BAaHUEM IPATyCHOM MEphl yIIa.
Mopyinb 4nclia U €ro CBOMCTBA.

DIJIEeMEHTHI TEOPUH
2 MHOKECTB U
MaTeMaTUYECKON JIOTUKHA

MuoxecTBa  (YHCIOBBIC, T'E€OMETPUYECKHX  (QUryp).
XapakTepucTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
mycToe, KOHEYHOe, OecKOHEeYHOe MHOXecTBO. (CmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTtHolIeHus
NPUHAJICKHOCTH, BKJIIOYEHUs, paBeHcTBa. Onepaiuu Hajl
MHOkecTBamMu. Kpyru Oitnepa. KoHeunsle n OeCKOHEUHEIE,
CUYETHBIC U HECUETHBIE MHOXKECTBA.

HcTuHHBIE M JIOKHBIE BBICKA3bIBaHUS, OIEpallMM HaJ
BBICKA3bIBAHUSMH. Anrebpa  BBICKa3bIBaHHIA. Cas3p
BBICKa3bIBaHUI ¢ MHOXecTBaMH. KBaHTOPHI CyI1ecCTBOBaHUS U
BCEOOITHOCTH.

3akoHbl JIOTUKK. (OCHOBHBIE JIOTMYECKHE IpaBUJIA.
Pemienne noruueckux 3agad € HCIOJIB30BAHHEM KPYroB
Dilnepa, OCHOBHBIX JIOTUYECKHUX MPABUIIL.

YMmozakmoueHus. OOOCHOBaHHMS M JOKAa3aTelIbCTBO B

MaTEMAaTHKE. TeopeMsl. Buner MaTeMaTHYECKUX
yTBEpKIeHUM. Buuabl gokas3arenscTB. MareMarnueckas
WHYKIIHS. Y TBepxKIeHU: oOpaTHOE JTAHHOMY,

IPOTUBOIOJIOKHOE, 0OpaTHOE MPOTHBOIOJIOKHOMY JAHHOMY.
[IpusHak W CBOWCTBO, HEOOXOIMMbIE M JOCTaTOYHBIC
YCIIOBUSL.

OcHoBHas TeopeMa apupmeTuku. OCTaTKM U CpaBHEHUS.
Anroputm EBknmma. Kuraiickas Teopema 00 ocrarkax. Manas
teopema depMa. q-WUHBIE CUCTEMBI cuuciaeHus. PyHKUUA
Dilnepa, YUCiIo U CyMMa JIeJIUTeNIe HaTypallbHOTO YKCIa.

JleficTBUTEIBHBIC YHCIIA.
ToxaecTBeHHBIE MpeoOpa3oBaHUS.
CreneHbr ¢ JOCHUCTBUTEIIHLHBIM IIOKa3aTeJIeM, CBOMCTBa

3 Uwcna 1 BBIpaKeHUs CTETICHH.
Jlorapudm umcia, cpoiictBa sorapudma. JlecaTuaHbIi
Jgorapugm. Yucno e. Harypanbubiii  jorapudm.
[IpeoOpazoBanme J0rapuGMUIECKUX BHIPAKEHUN.
Pemenne 3amay ¢ TOMOIIBIO YHCIOBBIX HEPABEHCTB U
4 VYpaBHEHUS 1 HEPABEHCTBA

CHCTEM HEpPABEHCTB C OJHOW MEPEMEHHOH, C MPUMEHEHUEM




M300paXKeHUs YUCIOBBIX TPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppauroHanbHble ypaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3zareabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapu(MUUECKUX YpaBHEHUN U HEPABEHCTB.

TpuronomeTpuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPABHEHHUI Y HEPABEHCTB.

MeTto MHTEPBAJIOB JUIsl pEIIEHNS HEPABEHCTB.

['padpraeckue MeTOBI pelIeHus] ypaBHEHU U HEPABEHCTB.
Pemienne  ypaBHEHHMI M HEPAaBEHCTB,  COJAEpIXKAIIMX
MEPEMEHHYIO 1101 3HAKOM MOJYJISI.

CucremMbl  IOKa3aTeIbHBIX, norapupMHIECKUX u
UPPALMOHAIBHBIX ypaBHEHHH. CHCTEMBl IOKa3aTEIbHBIX,
J0rapu(pMHUECKUX HEPABEHCTB.

YpaBHEHUsI, CUCTEMbBI YPABHEHUH C TAPAMETPOM.

DyHKIUU

CrenenHast GyHKIMS U €€ CBOHCTBA, U rpaduK.

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

Penrenue 3ama4 ¢ MCMONBb30BaHUEM YHCIOBBIX (DYHKIMH U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaApaTWUYHbIX  (QyHKIUH,  oOpaTHOM

IPONOPLHUOHATIBHOCTH U GYHKLIUU Y = \/; .

[Toxa3zaTenbHast pyHKIMS U ee CBOICTBA, U rpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJldaHHast Mepa yria.
CuHyc, KOCHUHYC, TaHI€HC, KOTAHI'€HC MPOU3BOJIBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIECIACTBUS U3
HETO.

3Ha4YeHUsI TPUTOHOMETPUYECKUX (DYHKIMHA IS YIJIOB 0°,

0 220 200 Aand 0 0 T 7nn
307, 457, 60°, 90", 180", 270". (0, g, Z,;, E,paz[). dopMybl

CIIOKEHUS ~ TPUTOHOMETpHYeCKuX  (pyHKIui,  (GopmyIbl
npuBeneHus, GOPMYIIbI TBOIHOTO apryMEHTA.

Tpuronomerpuueckue GyHKIHH.

Tpuronomerprueckre GpyHKIMU ) =COS X, ) =Sinx, y =tgx

OyHK1IUS Y = Cctgx . CaoiicTBa u rpaduxu
TPUTOHOMETPHUUECKUX (PYHKITHIA.

OOGpartHbIe TPUTOHOMETPUYECKUE (YHKIIUH.

ApPKKOCHHYC, apKCUHYC, ApKTAHI€HC YnClia. APKKOTAHT€HC
yucna. IIpocreiimne TPUrOHOMETPUYECKUE  YpABHEHUS.
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

OOpatrHble TpUTOHOMETPUYECKUE (DYHKIMH, UX CBOWCTBA U
rpaduku. PemeHwe TPOCTEHUIIUX  TPUTOHOMETPUUECKHUX
HEpPaBEHCTB.

Hynu  byHKuM, NOpOMEXYTKHM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. HamuOomnpinee ¥ HaMMeHblIee 3HAUYCHUE
¢byukun. [lepnoanyeckue pyHkuuu. YeTHOCTh U HEYETHOCTD
¢yukuunit. CroxxHble GyHKINU.

[IpeoOpazoBanusi rpadukoB (PYHKIUMH: CABUT  BIOJIb
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KOOPJMHATHBIX OCEH, pacTsyKeHUE M CKaTHe, OTpaKeHHe
OTHOCHUTEJIbHO KOOPJIMHATHBIX OCEH.

DJIEMEHTEI
MaTEMATUUYECKOT0 aHaJIn3a

[TpousBoanas pyukuu B Touke. KacarenpHas k rpaduxy
¢ynkuuu.  T'eomerpuueckuit ¥ (QU3MYECKH  CMBICH
npou3BogHOW. [Ipom3BOgHBIE 3JIEMEHTAPHBIX  (PYHKITUHA.
[IpaBuna quddepeHpoBaHus.

Bropas nmpousBonHas, ee reOMETpUYECKU U (PU3HIECKHUI
CMBICI.

[TonsiTue o HempepbIBHBIX (PyHKUIUAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuUHHMyMa). MccrnenoBaHue 3lieMEHTapHBIX
GYHKIMA HA TOYKH SKCTpeMyMa, HaOOJIbIIIee U HAMMEHBIIIEE
3HaYeHHE C MOMOIIBIO MPou3BoaAHOM. [locTpoeHue rpadukoB
GYHKIMA ¢ TOMOIIBI0  MPOW3BOAHBIX. [IpumeHeHHE
IIPOU3BOJHON IIPU PELICHUH 3a]au.

[TepBooOpa3zHas. [TepBooOpa3HbIe 3JIEMEHTAPHBIX
¢ynkuunii. Ilnomane kpuBonuHeiHON Tpaneuuu. Popmyra
Hgerorona-Jleiioauma. OnpeneneHHbIN WHTETpall.

Breruncnenue mmom@aaei TUiockux (uryp M o0BEMOB Tell
BpAICHHS C TIOMOIIbIO HHTETpAJIA.

MareMaTHKAa: BCPOATHOCTDb M CTAT

HCTHKA

Crarucrtuka u Teopus
7 BEPOSATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHOoe W Tpaduyueckoe
MPEACTaBICHUE JaHHbIX. Mcnosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHMX, HAHOOJBIIETO
Y HaUMEHBILEro 3HAuUeHUus, pa3Mmaxa, Aucrnepcuu. PemieHue
3aJa4 Ha OIpeJeJeHHE YacTOThl U BEPOATHOCTH COOBITHUM.
Boruncnenue BEposSTHOCTEH B OIBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMHM MCXOAamu. Pemienue 3aiad ¢ npuMEHEHUEM
KoMOWHATOpUKH.  PemieHue  3amady  Ha  BBIYMCIICHUE
BEPOSITHOCTEH  HE3aBHCHUMBIX  COOBITHH,  TIPUMEHEHUE
dbopMyInbl  CIOKEHHsI BeposTHOCTeW. PemieHue 3amad ¢
NMPUMEHEHUEM JauarpamMm Oiliepa, JiepeBa BEPOSTHOCTEM,
¢dopmynbl beprysu.

VYcnoBHas BEPOATHOCTb. ITpaBuio YMHOKEHHUS
BeposiTHOCTEW. DOpMyIIa IOJIHON BEPOSITHOCTH.

JluckpeTHble Ciy4allHble BEIWYMHBI WM PACIPEICICHUS.
HesaBucumsle cinydalinble BEIMUUHBL. Pacripeneienue cyMMsl
Y IPOU3BEJICHUS HE3aBUCHUMBIX CIIYYalHBIX BEJTUYMH.

Marematrueckoe OXUIJAHUE U JUCIEPCHUS CIy4allHOU
BEJIMYMHBL. MaTeMaTH4yecKoe OXKUJaHUuE U JUCTIEPCHUST CYMMBI
CIy4yalHBIX BEIUYMH. ['eoMeTpudeckoe pacmpeneieHue.
bunoMuanbeHOE pacnpenesieHue U ero CBOMCTBA.

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

[lokazarenpHOE pacnpeneneHue, ero napaMmeTpsl.

[TonssiTue o HoOpmanbHOM pactnpeneneHuu. Ilapamerpsl
HOpPMAJIBHOrO  pacupeneneHus.  lIpumepsl  cirydaiHbIX
BEJIMYMH, TOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (ITOTPEIIHOCTb
M3MEPEHMI, POCT YETIOBEKA).

HepaBenctBo YeOwrmea. Teopema bepuymnu. 3akoH
OonpmMx  uyucen.  BbIOOpOYHBI  MeTOA — U3MEpEeHUs
BeposiTHOCTeH. Ponp 3akoHa OONBIIMX 4YHCET B HayKe,

pUpPOJIe U OOIIECTBE.
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KoBapuanuss aByx ciy4yaiHblx BenuuuH. [loHstue o
koddpuimente koppemsiun. COBMECTHBIE HAOMIOICHUS IBYX
CITy4alHBIX BEJTUYMH. Br16opounbIii kodhpurmeHT
KOPPEJISITUH.

8

TekcToBbIe 3a1aun

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

MaremaTtuka: reoMeTpus

I'eomerpus

Pemenne 3amad ¢ TNpuUMEHEHHEM CBOMCTB ¢uryp Ha
IUIOCKOCTH. 3aJadyd Ha JI0Ka3aTeIbCTBO H IOCTPOEHUE
KOHTprnpumepoB. Hcnosp3oBaHue B 3aJadax MPOCTEUILIMX
JOTUYECKUX TMpaBwi. PemreHne 3agad ¢ MCHOJIB30BAaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYIOJbHBIX
TpeyrojabHUKax, (GaKkToOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ uCHonb30BaHUMEM (DAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMHU. PelieHne 3a1ad Ha U3MEpEeHHsI Ha IIOCKOCTH,
BBIYMCJICHHUE JUUIMH U IUTonaAei. Pemenne 3a1ay ¢ 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 MPOCTPAHCTBE, aKCHOMBI
CTEPEOMETPUM M CIEACTBMS W3  HHUX. B3auMHoe
pacroyiokeHue MpsAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.
[TapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N3o00pakeHre MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GuUTryp Ha
IJIOCKOCTH.

PaccTosnust Mexay ¢purypamu B IpoCTPaHCTBE.

VYrubel B npoctpaHcTBe. [lepneHANKYISIpHOCTh NPSIMBIX U
IIJIOCKOCTEM.

[Ipoekiuss  ¢urypsl  Ha  IJIOCKOCTb. IIpusnaku
NEePHNEHAUKYISIPHOCTH ~ HPSAMBIX U IIOCKOCTEHN B
npocTpaHcTBe. Teopema o Tpex NepneHAuKYIsIpax.

MHOrorpaHHuKH. [Tapannenenunen. CaolicTBa
npsAMOYroJibHOTO mapamnenenunena. Teopema [lugaropa B
npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuaa
U npaBwiabHas npusma. llpsmas nupammpa. OIEMEHTHI
MPU3MBI U TUPAMUBI.

Tena BpameHus: NIMIMHAP, KOHYC, cdepa u wIap.
OCHOBHBIE CBOMCTBA MPSIMOI0 KPYrOBOr0O UJIMHAPA, IPSIMOTO
KPYroBoro KoHyca. M3o0paxeHue Ten BpalleHus Ha
MIJIOCKOCTH.

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

[Ipocreiimme KOMOMHAMM MHOTOIPDAaHHMKOB W Tell
BpallieHUs] MEXIy coOod. BeruuciaeHue  3JIeMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[1momaas MOBEPXHOCTH MPABUILHON MUPAMUJIBI U PSIMOM
npusMel.  [lmomags MOBEPXHOCTH MPSMOTO  KpPyroBOTO
HUJIMHAPA, IPSIMOT0 KPYrOBOIO KOHYCA M I1apa.

[Tonsarue 06 o6beMe. O6beM NUpPaMUIbI U KOHYCA, IPU3MBI
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n mwmHapa. O6bem mapa. OO0beMBI MHOTOTPAHHHKOB.
OO6wembl Ten BpamieHus. AKCHOMBI 00bema. BriBoa dopmyin
00BEMOB TMPSAMOYTOJIBHOTO MapajuleNenunesna, MNpU3Mbl U
nupamuabl. Gopmyssl I HAXOXKICHHS o0beMa TeTpaszpa.
TeopeMbl 00 OTHOIIEHUSIX 0OBEMOB.

ITonoOuble 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 JBMkeHUH. IIpuMenenue
JBYDKEHUH NTPH peLLICHUH 3ajay.

[Ipunoxenus uHTErpaja K BBIYUCICHHIO OOBEMOB U
MOBEpXHOCTEH Ten Bpamenus. [lmomans cdepudeckoro
nosca. O6wvem mapoBoro cnos. Ilpumenenne oO6beMOB NpHU
pelIeHNH 3a1a.

IMnomans cdepsl.PazBeprka nuiaMHApa W KOHYycA.
[Tnomans MOBEpXHOCTH LIMIIMHAPA U KOHYCA.

KomOuHaiy MHOTOrpaHHUKOB U TeJl BpaIleHUsl.

10

BekTopsl 1 KOOPAUHATHI B
IIPOCTPAHCTBE

Bektopel u koopauHatel B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO, YIoJl MEXIy
BekTopamu. KosumHeapHble W KOMIUIaHApHBIE BEKTOPBI.
CkansipHoe pou3BeJeHUE BEKTOpOB. Teopema o pas3iioxeHuun
BEKTOpa IO TpeM HEKOMIUIaHapHbIM BekTopaMm. CkaispHoe
MpPOU3BEJICHHE BEKTOPOB B KoopauHartax. I[Ipumenenue
BEKTOPOB IIPU PELLIEHUM 3a/lad Ha HaXO0XKJIEHUE PACCTOSHUH,
IUIMH, IUI0IIaael 1 00bEMOB.

YpaBHEHHE TUIOCKOCTA B TMPOCTPAHCTBE. YpaBHEHHUE
chepel B mpocTpaHcTBe. Dopmyna I BBIYUCICHHS
PacCTOSIHUSA MEX1y TOYKaMU B IIPOCTPAHCTBE.

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

11

Hcropus mateMaTuku
MeToabl MAaTEMAaTHUKU

Hcropust matemaTuku. Bxiag BbIAAIONIMXCS MAaTEMAaTUKOB
B pa3BUTHE HAyKH; poOJIb MaTeMaTWKU B pa3Butuu Poccum.
Mertobl MaTeMaTHKH. [Tpumepsl MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IpUpoJe, B TOM yucIie
XapaKTEePU3YIOIUX KPACOTY U COBEPLIEHCTBO OKPYKAKOLIETO
MHUpa U NPOU3BEACHUN UCKycCcTBa. IIporpaMMHBIe cpencTsa u
3JEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMbI IPU  PELICHUH
MaTEMaTHYECKUX 3a/1ay.

5.2. CTpyKTypa IUCHUILIHHBI (TEMAaTHYeCKOe MIAHUPOBAHUE)
Ounas Gpopma oOyueHHs

Ne KonuuecTBo yacos
IZi?e,ieI)J:)a HaunmenoBanue pazzaena (TeMbl) Beero T 113 (C) CP
1 cemectp
1 Maremaruka: anredpa u Hadajaa
MaTEMaTHYeCKOTr0 aHAJIN3a
1.1 IloBTOpEeHME 6 4 2 -
1.2 DNIEMEHTHI TEOPUU MHOXECTB u 6 4 2 -
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MaTE€MaTUYeCKON JIOTUKHU
1.3. | YUucna u BelpaskeHuUs 14 8 6 -
1.4. YpaBHEHHS 1 HEPABEHCTBA 24 8 14 2
1.5. DYHKIIMU 16 8 8
2 MaremaTuka: BEpOSATHOCTh U CTATUCTHKA
21, Craructuka © TeOpHsl BEPOSTHOCTEH, 17 14 ) 1
JIOTUKA M KOMOMHATOpUKA
3. I'eomeTpus
3.1 I'eomerpus 49 18 30 1
ATTecTanus 4
HUmoeo 136 64 64 4
2 ceMecTp
1 Maremaruka: anredpa u Hayaia
MaTEeMaTHYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMAaTUYECKOTO aHATIN3a 40 16 24 8
1.7. DYHKIIMU 32 12 20 8
2 MaremaTuka: BEpOATHOCTh U CTATUCTHKA
o Cratuctuka © TEOpHsl BEPOSTHOCTEH, 12 ) 10 6
JIOTUKA M KOMOMHATOpUKA
2.3. TekcToBble 331241 10 2 8 6
3. I'eomeTpus
3.2 I'eomerpus 10 4 6 4
3.3 BeKkTopsl M KOOPAMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Ucrtopus MaTEMAaTHUKH. Metonabl 3 ) 6 )
MaTEMaTUKH.
ATtrecranus 20
KoHncynpranus 2
Hmozo 192 42 84 44
O0mwmii 00bem, yac 328 106 148 48
5.3 [IpakTHyecKkue 3aHATHS U1 CEMUHAPbI
Ounas dhopma 00yueHus
Ne Ne paznena Tema Konuuectso
/11 (TembI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.2 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMATUYECKOU JIOTUKH 2
3 1.3 Yucna v BelpaxeHus 6
4 1.4 YpaBHEHUS 1 HEPABEHCTBA 14
5 1.5 DyHKIUU 8
6 3.2 I'eomeTpus 30
7 1.6 DJIEMEHTHI MaTEMATUYECKOT0 aHAIN3a 24
8 1.7 DyHKIUU 20
Cratuctuka ©W  TEOpHUsl  BEPOATHOCTEH, JIOTUKA U
9 2.2 12
KOMOWHATOpHKA
10 3.2 I'eomeTpus 6
11 3.4 BekTopsl ¥ KOOPAUHATHI B IPOCTPAHCTBE 10
12 3.5 MeToabl MAaTEMATUKU 6
O01mmii 00beM, yac 148




5.4 JlaGopaTopHbIe padoThI

Ne
1/

Ne paznena HaunmeHnoBanue 1ab0paTopHbIX paboT Konnuectso
(TemBbI) JacoB

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

Ounast popma 00ydeHHS

No No paznena KonnuectBo
Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSITEIFHOE U3YUYCHUE
/11 (Tembl) 4acoB
6. YYUEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE OBECIIHEYEHHUE
JUCIHHUITIMHBI

1.

6.1. OcHoBHas quTEpaTypa

Anrebpa n Hayaia MmareMarndeckoro ananusa. 10-11 kmaccel. ba3oBwIid U yriryOIeHHBIH YPOBHU:
yueOnuk / 1. A. Anumos, F0. M. Konsrun, M. B. TkaueBa, [u ap.]. - 12-e u3a., crep. - Mocksa:
[IpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: anexrponHsid. - URL:
https://znanium.ru/catalog/document?pid=2157448

MaremMartuka: aireOpa W Havaja MaTEeMaTHYECKOTO aHaiau3a, reoMmerpus. ['eomerpus: 10—11-i
KJacchl: 0a30BbIM M yriyOneHHblid ypouu: yueOnuk / JI. C. AtanacsH, B. @. byrysos, C. b.
Kagomues [u ap.]. — 12-e usn., crep. — Mocksa: [Ipocsemenue, 2024. — 287, [1] c.: w1, —
MI'Y — mxkone). — ISBN 978-5-09-112137-7. - Texkct: oanektponHbii. - URL:
https://znanium.ru/catalog/product/2157048

6.2. JlononHuTENbHAS JINTEPATYPA

1. I'yceB, B.A. Teomerpus: ydeOHOe mocoOue s cpeaHero mnpodecCHOHATBLHOTO
obpazoBanusi / B. A. T'yce, U. b. KoxyxoB, A. A.IIpoko¢pseB. — 2-¢ u3A., ucnp. ¥ AOH. —
Mockpa: WznmarensctBo [Opaiir, 2024. — 280 c. — (IIpodeccrnonansHoe o00pa3oBaHHE). —
ISBN 978-5-534-08897-7. — Tekct: anektpoHHb // OOpa3zoBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/541432

2. I'yces, B. A. Marematuka. ['eomerpusi. ba3oBblit ypoBens: 10—11 kiaccsl : yueOHUK JUIs
cpennero obmiero oopazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. IlpokodreB. — 2-e u3m.,
ucop. u gom. — Mocksa: MznatensctBo FOpaiit, 2023. — 281 c¢. — (OOGmmeoOpa3oBaTenbHBIN

nukin). — ISBN 978-5-534-16085-7. — Texcrt: anextponHsiid // OOpa3oBarenbHas 1aTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530392

3. boromonos, H. B. Maremaruka. AnreOpa u Hadana aHanu3a. ba3oBbeiii ypoBeHb: 10—11
KJIacchl: yuyeOHMK i cpenHero oomiero oOpasoBanust / H. B. BoromonoB. — Mockaa:
MznarensctBo HOpaiit, 2023. — 241 ¢. — (OO6meoOpa3zoBarenbHbiii 1uki). — ISBN 978-5-534-
16084-0. — Texkct: anexTponHslii // OOpasoBarenbHas minatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391

Cesepo-Kaskasckuii coLManbHbIA MUHCTUTYT

BMB/IMOTEYHO-MH®OPMALIMOHHDIN
LIEHTP

2024-2025 yue6Hbiii rog,

6.3. IlporpammHoe o0ecnieueHue
Microsoft Windows uimn Aunexc 360
Microsoft Office Professional Plus 2019
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Google Chrome nwnmu SInnekc.bpaysep

6.4. bazpl naHHBIX, MH(POPMAIMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHCTeMbl, HHTepHeT-
pecypchl

— OOpa3oBaTenbHbIil pecypc «DJNeMeHThl Oonbmioi Hayku» (pu3uka, OMOIOTHS, XUMHS,
MaTeMaTuKa, IMHTBUCTHKA) - https://elementy.ru/

— Caiit «Matemaruka u pusukay - https://educon.by

— O6mepoccuiickuii MmaTemaTudeckuii mopran Math-Net.Ru - http://www.mathnet.ru/

— Hudposoit oopazoBarensHbIl pecypc IPR SMART - https://www.iprbookshop.ru/

— O6pazosarenpHas miatdopma FOpaitt - https://urait.ru/

— OTkpbITHIH NekTopuit yueHsix MI'Y - https://teach-in.ru/

— DnektpoHHO-OubMoTeuHas cucreMa ZNANIUM - https://znanium.com

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

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

— DnekrponHas 6ubianoreunas cuctema «CKCHW» https://www.sksi.ru/Environment/EbsSksi

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JTUCLHHUIIJIMHBI
Jls peasin3anuy IUCLUILIMHBI TPpEOyeTcs Cleyrollee MaTepuaIbHO-TEXHUUECKOe 00eCIIeYeHHE:

— s TPOBEACHUS JIEKIHH, YPOKOB — y4yeOHas ayIuTOpHsi, OCHAIllEHHas OOOpYyIOBaHUEM U
TEXHUYECKUMH cpelncTBaMu oOy4eHMUSI: yaeOHast MeOeb, JKpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIC MATEPUAIIBI;

— J7Is IPOBEJCHMS MPAKTUYECKUX 3aHATHHA — ydyeOHas ayJUTOpHs, OCHAIlEHHas 000pyl0BaHUEM U
TEXHUYECKUMHU CpeacTBaMH 00y4YeHHUS: yueOHas Mebeb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIE MAaTEpUabl; KAONHET 0€30MaCHOCTH KU3HEAEATEIbHOCTH;

— s OpTaHM3ALMU CaMOCTOATENbHON padOThl - MOMEIICHHWE, OCHAIICHHOE KOMIIbIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHMs K ceTH «VIHTepHeT» M obecredeHueMm IocTyna K
3JIEKTPOHHON MH(POPMAIMOHHO-00pa3oBaTeNbHOM cpeae HCTUTyTa, pacXoHbIe MaTepHaIbl;

— I TEKYLIEro KOHTPOJIA M IPOMEKYTOUHOM aTTecTalMy - ydyeOHas ayAMTOpHs, OCHAIIECHHas
000pyZIOBaHUEM M TEXHHUYECKUMH CpeACTBaMU oOyueHHs: yyeOHash MeOesb, 3KpaH, MPOEKTOD,
HOYTOYK, pacX0JIHbl€ MaTE€pPHUAJIbL.

8. OCOBEHHOCTH OCBOEHUA JUCHMIIVIMHBI JIMDAMHU C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMU 310POBbA

OOyvaromumMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSI IPEIOCTABISAIOTCS CIielHaIbHbIe
y4eOHUKH, ydeOHbIE TOCOOUS W JUAAKTHUYECKHE MaTepUalibl, CIICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOyueHHUsT KOJUJIEKTUBHOTO M HWHIAMBUAYAIBHOTO TIOJB30BAaHUSA, YCIYI'M acCHUCTeHTa (ThIOTOpa),
OKa3bIBAIOUIETO  OOYYaroIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 IOMOIb, a TakKXke YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAONEepeBOUUKOB. Opranuzanus oOecneurBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, adaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
310POBBSI.

OcBOCHHE TUCIUIUIMHBI OOYYAOIIMMHCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU 00YYAIOIIUMUCS, @ TAKXKE B OT/IEIBHBIX TPYIIIaX.

OcBoeHHE JUCHUIUIMHBI OOYYAaOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU  3JI0POBBS
OCYILIECTBIISIETCSI C y4eTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOro  pa3BUTHS, WHAMBHUIYaJIbHBIX
BO3MOXXHOCTEHN M COCTOSIHUSA 310POBBS.

B mensx noctymHocTH MOJy4YeHHs BBICIIErO0 oOpa3oBaHHUsS IO 00pa3oBaTENbHON Iporpamme
JUIAMH ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0OPOBBSI IPU OCBOCHUHU AUCIUILINHBI 00€CIIEUHBACTCS:

1) ans Au1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 10 3pEHUIO:

— MPUCYTCTBUE THIOTOPA, OKA3BIBAIOIIUI CTYIEHTY HEOOXOAMMYIO TEXHUUECKYIO IIOMOIIb C Y4eTOM
WHIUBUAYAIbHBIX OCOOEHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IEpelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUCHIBAs MO JTUKTOBKY),
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— NUChMEHHBIC 33/IaHUS, a TaKXKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— clieruagbHble y4eOHUKHU, YUeOHBIE TTOCOOUS M JUIAKTUYECKUE MaTepHalbl (MMEIOIe KPYITHbIH
mpudT WK ayanodaiiie),

— UH/IMBUIyaJIbHOE paBHOMEpPHOE ocBeleHne He meHee 300 mrokc,

—Ip1 HEOOXOAMMOCTU CTYAEHTY JAJIsl BBIIOJHEHUs 3aJaHus NPEAOCTABIACTCS yBEIUYMBAIOLIEEe
YCTPOWCTBO;

2) A U1 ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBbS IO CIIYXY:

— MIPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLINHI CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYI0O MOMOIIb C
Y4€TOM MHAUBUIYAJIBHBIX OCOOEHHOCTEN (IIOMOraeT 3aHATh pabouee MeCTO, IepeBUraThCs, IPOYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIC, 3aIUCHIBAs O] IUKTOBKY),

— obecrieunBaeTcsl HaIM4YKMe 3BYKOYCHJIMBAIOUIEH ammapaTypbl KOJUIEKTUBHOIO IOJb30BAHUS, MPU
HE00X0AUMOCTH 00yUaroeMycst MPeAOCTaBIsAETCS 3BYKOYCHIIMBAIOIIAs anmaparypa WHAUBHIYaTbHOTO
I10JIb30BaHMS;

— obecreunBaeTCs HaAIEKAUIMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEACHUS HH(pOpMaIuy;

3) i1 UL ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMHM  3/10pOBBSl, MMEIOLIMX HApYLIEHHUsS OIOPHO-
JBUTaTeILHOTO anrapara:

— MNMCbMEHHBIE 3aJJaHUs BBIIOJHIIOTCS Ha KOMIBIOTEPE CO CHELHATU3UPOBAaHHBIM MPOrPaMMHBIM
o0ecreYeHneM UM HaJJUKTOBBIBAIOTCS THIOTOPY;

— I10 JKEJIaHUI0 00YYarOIIErocs 3a/JaHusI MOTYT BBIIOJIHATHLCS B YCTHOM hopme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeboBaHusmu DeaepasbHOro TroCcyAapCTBEHHOTO
0o0pa30BaTeNnpHOTO CTAaHIApTa CcpemHero ooémero obpa3zoBanusi, yTB. [Ipukasom MuHucTepcTBa
obOpazoBanus 1 Hayku PO ot 17.05.2012 1. Ne 413 u OOII.
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