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1.HEJIX U1 3AJIAYH OCBOEHU S JUCHHUIIJIMHBI
Henassmu ocBoeHUS TUCHUTUIMHBI «MaTeMaTHKa SBISETCS:

- (opMHUpOBaHME TPEACTABICHUII O MaTeMaTHKe, KaK YHMBEPCAJIBHOM sI3bIKa HAYKH, CPEICTBE
MOJIETTMPOBAHUS SIBJICHUM U MPOLECCOB, 00 UESIX U METOJaX MaTEMaTHKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIUMOM Jjisi OOY4EeHHs 1O COOTBETCTBYIOIIEH
cneuuansHocTd 40.02.04 YOpucnpynenus, B Oyayiei npodeccuoHanbHOM e TeTbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUAMU U YMEHUAMHU, HEOOXOJUMbIMU B TOBCETHEBHOM JKU3HM,
UL U3Yy4YEHHs ILIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIMIUIMH Ha 0a30BOM YypOBHE, MJIS IOJYy4EHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YTIyOJIeHHON MaTeMaTHYECKON MOATOTOBKY;

- BOCIHUTaHHE CPEICTBAMHM MATEMAaTHUKU KyJIbTYpbl JMYHOCTH: OTHOUICHUS K MaTeMaTHKE Kak
gacTh OOIIeUeIOBeUecKOl KyJIbTyphl: 3HAKOMCTBO C HCTOpPHEM pa3BUTHUS MaTEeMaTHKH, SBOJIOIUEH
MaTeMaTHYECKUX UJeH, TOHUMaHU 3HAYMMOCTH MaTeMaTHKH [T 00IIIECTBEHHOT O IIporpecca.

3agayamMu OCBOEHUS TUCHUILTUHBI «MaTeMaTHKay SBISIOTCA:

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

-  COBEpPILEHCTBOBaTh MPAKTUYECKUE HABBIKM M BBIYMCIUTENBHYIO KYIbTYpY, pAacCUIUPHTb U
COBEpIICHCTBOBAThH alireOpanydeckuii anmnapar, copMUpPOBAaHHBIA B OCHOBHOM ILIKOJIE U €r0 PUMEHEHHE
K PELICHUIO MaTeMAaTUYECKUX U HEMaTeMaTHYECKUX 3aj1ay;

- paclIMpUTh M CHCTEMaTHU3UPOBAaTh OOIIME CBeACHHUA O (QYHKIMAX, IOMOJHEHHE Kiacca
U3ydaeMbIX (QYHKUMN, WITIOCTpAIMs INUPOTHl MpUMEHEHHs (GYHKUMN JUIs ONHCAHUS W H3YyYEHUS
peabHbIX 3aBUCUMOCTEH;

-  U3YYUTh CBOWCTBA NMPOCTPAHCTBEHHBIX Tel, (HOPMUPOBATH YMEHHS NPHUMEHSATH MOJYYCHHBIC
3HAHUA JUISl pelIeHUs MPAKTUUECKUX 3ajay;

- pa3BHUBaTh NPEACTABICHUSA O BEPOSATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B OKpPY’KaIOIIeM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYAIbHbIE U PEeYeBbIe YMEHHUS MMyTeM 00OralleHuss MaTeMaTHu4ecKoro
A3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIIUICHUS;

-~  TO3HAKOMHUTBLCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTeMAaTUYECKOTO aHAU3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

HucuurumHa «MaTtemaTtuka» BXOJUT B 00s3aTelbHYI0 4acTh (yriyOJIGHHBIH — YPOBEHD)
0011e00pa30BaTeNbHBIX AUCIUIUINH (ConMaibHO-OKOHOMUYecKui mpoduis) (OI1.01) u Haxomutcs B
JIOTUYECKON U CTPYKTYPHO-METOANYECKOM CBsI3U ¢ Ipyrumu yactsmu OITOIL.

ITpenmerHas 06sacTh JUCUMILIMHBI — «MaremaTuka 1 HTHPOPMAaTUKa.

JucuumumHa «MaremaTikay OCBauBaeTcs Ha YIriyOJIEHHOM ypOBHE.

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

MesxnpeqMeTHble CBA3U: HHPOPMATHKA.

TpeboBaHMs K BXOAHBIM 3HAHHUSIM, YMEHUSM M KOMIIETCHIIUAM CTYJEHTa (POPMHUPYIOTCS Ha OCHOBE
MIpOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIUIIJINAHBI
OcBoeHHE conepkaHus y4yeOHOW AMCHMILTUHBI «MaTemaTtuka» o0eCIeunBaeT IOCTHKECHUE
CIIEAYIONINX PE3yJIbTATOB:

a) IUYHOCMHBIX.

— HHTEpeC K pa3nu4yHbM cdepaM npodecCHOHANBHON IeSTEeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP OymyIiel mpodeccruu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbL;

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

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

0) memanpeomemmuix:



®opMUpOBaHNE YHHUBEPCATbHBIX YUEOHBIX IIO3HABATENBHBIX JEHCTBUH BKJIIOYaeT Oa30BbIC

JIOTHYECK

W€ NEeHUCTBUS:

BBISBJISITH KAueCTBA, XapaKTEPUCTUKM MATEMaTUYECKMX IOHSITHMM W OTHOIIEHUH MEXITy
HOHATUAMM; (POPMYITUPOBATh ONPEAEICHUS OHATHIA;

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

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, IPOBOUTD AHAJIIOIMH, BCKPHIBATh B3aUMOCBS3U U
IPOTUBOpEUNs B (akTax, JaHHBIX, HAOIIOAEHUAX U YTBEPKICHUAX; NpeiaraTb KpUTEPUH AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEUU;

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

JIeNIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

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

BBIOMpPATh croco0 perieHus y4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB DELICHUS,
BbIOMpPATh HauboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSTENBHO BBIIACICHHBIX KPUTEPHUEB).

@®opMUpOBaHNE YHHUBEPCATbHBIX YUEOHBIX II03HABATENBHBIX JEHCTBUH BKJIIOYaeT Oa30BbIC

HCCIIEN0B

aTeILCKUE NEUCTBU:

HCIIOJIB30BATh BOHpOCbI KakK I/ICC.HGI[OBaTG.HBCKI/Iﬁ I/IHCTPYMCHT IIO3HAaHUA,

dhopMyIupoBaTh BOMPOCH], (GUKCUPYIOIIHNE TPOTUBOPEUNE, MPOOJIEMY, YCTaHABIUBATh HCKOMOE
U JJaHHOE, ()OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

MPOBOJIUTH CAMOCTOSTEIBLHO CIJIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICAOBAHUE TI0 YCTAHOBIICHUIO
OCOOCHHOCTEH  MareMaTH4ecKOoro OOBeKTa, TIOHATHSA, TPOIEAYPHl, IO  BBISBICHUIO
3aBUCUMOCTEH MEXJy OOBEKTaMH, MOHSATHSMHU, MPOIEAYpaMH, HCIOJIH30BaTh Pa3IMYHbBIC
METO/IBI;

CaMOCTOATEIbHO (OPMYITHUPOBATh OOOOIIECHUS W BBIBOABI 1O PE3yJbTaTaM IPOBEICHHOTO
HaGHIO,Z[eHI/IH, HUCCICOOBaHUA, OLICHUBATh ,Z[OCTOBepHOCTB HO.HY‘-IGHHBIX pe3yanaTOB, BBIBOJIOB U
0000111eHH#, MPOTHO3UPOBATH BO3MOKHOE UX PA3BUTHE B HOBBIX YCIIOBUSIX.

@®opMupOBaHNE YHUBEPCAIbHBIX Y4YEOHBIX ITO3HABATENbHBIX JEHCTBHI BKJIIOYaeT padoTy cC
nH(pOpMaIne:

BbIOMpaTh WMHGOpPMAMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  TUIOB, AHAJIW3UPOBATh U
UHTEPIPETUPOBATh  MH(GOPMALMIO  PA3IMYHBIX  BHAOB W (GOPM  IPEACTaBICHHS;
CHCTEMAaTU3HpPOBAaTh M CTPYKTYpPUPOBaTh HH(MOPMAIMIO, NPEICTABIATh €€ B Pa3IHYHBIX
dbopmax;

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

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

aHaJTM3UPOBaTh WH(POPMALIMIO, CTPYKTYpUPOBATh €€ C MOMOIIbI0 TabJaHIl U cxeM, 0000IIaTh,
MOJICTTMPOBAaTh MAaTEMaTHUYECKH: JeJIaTh YCPTEeKM M KpPAaTKHE 3allUCH II0 YCIOBHUIO 3aiadH,
oroOpaxkaTh rpa)u4ecKu, 3aUCHIBATh C TOMOIIBIO (OPMYIT;

¢dbopMynupoBaTh TpsAMBIE W OOpaTHBIC YTBEP)KACHHS, OTPHUIAHWE, BBIBOAWTH CIICICTBHS;
pacrio3HaBaTh HEBEPHBIC YTBEP)KACHUS U HAXOJUTh B HUX OLIMOKU;

IPOBOANTH MAaTEMaTHUECKHE YKCIIEPUMEHTHI, PEIIaTh 3a/1a4l MCCIEJ0BATEILCKOIO XapakTepa,
BBIJIBUTATh MPEANOJIOKEHUS, JOKa3blBaThb WM ONpPOBEpPrarh X, HPUMEHSS HMHIYKIHUIO,
AEIYKIUIO, aHAJIOTHIO, MaTeMaTHYECKHE METO/IbI;

CO3/1aBaTh CTPYKTYPHPOBAHHbIE TEKCTOBbIE MaTEpUAIbl C HCIOJb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX INPOrPaMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTHMH, HMCIOJIB30BaTh TaOJIWYHBIC
0a3bl JaHHBIX;

UCIIOJIF30BAaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKHUEe MOJEIH Ul aHalIn3a OOBEKTOB U IIPOLECCOB,



OLIEHUBATh aJIeKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WM IPOLECCY; IMPEICTABIATh
pe3yabTaThl MOACIMPOBAHKS B HATJIAIHOM BUJE.

B) NPEOMemHubiX:

BJIaJICHHE METOJaMH JIO0Ka3aTeIbCTB, AITOPUTMAMH PEUICHUS 3a/1a4; YMEHUE (opMyInpoBaTh
OTIpeIeNIeHNs, aKCUOMBI ¥ TEOPEMBI, IPUMEHSTDH UX, TPOBOIUTH JIOKa3aTeIbHBIE PACCYKICHHS B
XOJIe PeIICHHMs 3a]1a4;

YMEHHUE ONEepUpOBaTh MOHATUSAMHU: CTEMEHb YMCIA, JIorapu(dM YHMCIA; YMEHHE BBINOJIHATh
BBIUUCIICHHE 3HAYCHWH M TpeoOpa3oBaHUS BBIPAKECHUH CO CTEMEHSAMH H JIOTapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAKCHU;

YMEHHE OIEPUPOBATh TMOHATUSMH: pallMOHAIBHBIC, HWpPpAIMOHAIBHBIC, II0Ka3aTelbHEIC,
CTETIEHHbIE, JTorapu(pMUIECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;
YMEHHE OIEepPHUpOBATh TOHATHUSAMH: (QYHKIWSA, HENpepbiBHAas (YHKIWS, TMPOU3BOIHAS,
nepBoOOpasHasi, ONpee/iCHHBI HHTErpall; YMEHHE HaXOJUTh MPOU3BOAHBIC 3JIEMEHTapHBIX
(GYHKIWH, UCTIONB3Ys CIIPABOYHBIC MaTEePHAJIbl; UCCICAOBATh B MPOCTEHINX cIydasx (yHKIUH
HA MOHOTOHHOCTh, HAXOJWTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJh30BAHMEM allllapaTa MaTEeMaTHYeCKOrO aHaju3a; MPHUMEHSTh
IIPOM3BOJIHYIO MIPH PEIICHUU 33/1a4 Ha JIBI)KEHUE; peIlaTh MPAaKTUKO-OpUEHTHUPOBAHHBIC 33]]auu
Ha HauOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
YMEHHE OINEpPHpPOBaTh MOHITHSIMH: paludOHANbHAs (YHKIHMA, T[OKazareiabHas (QyHKIUS,
creneHHas QpyHKIus, JorapudmMudeckas GyHKIHs, TPUTOHOMETpUYECKUe (PYHKIIUU, oOpaTHBIC
(GyHKLIMU; yMEHUE CTPOUTh TpadUKU H3YYEHHBIX (DYHKIUI, HMCIONB30BaTh TIpadUKU IpH
U3y4EHUH MPOIIECCOB U 3aBUCHMOCTEH, TP PEUICHUH 3a/1a4 U3 IPYTUX YYEeOHBIX MPEAMETOB U
3a/1a4 U3 pearbHON KU3HH; BBIPAXKaTh (HOPMYyJIaMH 3aBUCIMOCTH MEXK]Ty BETHUMHAMU,

YMEHHUE peliaTh TEeKCTOBBIC 33/1a4K Pa3HBIX THUIOB (B TOM YHUCIIC HA MPOICHTHI, JOJH U YaCTH,
Ha JIBWXKEHHE, PabOoTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 3aJla4d U3 00JacTH yIpaBlICHUS
JMYHBIMU M CEMEWHBIMU (PMHAHCAMM); COCTABIISATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO YCJIOBHIO 33JayH, HCCIEN0BaTh IOJYYCHHOE pelIeHHEe U  OICHUBATh
NPaBONIOI00HOCT PE3YIIbTATOB;

YMEHHUE OINEpHpOBaTh MOHATUAMHU: cpelnHee apuMETHYecKoe, MeanaHa, HauOoJbllee U
HaVMEHbIIIEe 3HAYCHUs, pa3Max, IHCIEPCUs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HabOpa;
YMEHHE W3BJICKaTh, WHTEPIPETUPOBATH WHGOPMAIUIO, TPEACTABICHHYI0 B Tabmuiax, Ha
auarpamMmax, Trpadukax, OTpaKalllyld CBOMCTBa pEalTbHBIX TNPOIECCOB W  SIBJICHUMU;
NPEICTaBIATh UHPOPMALMIO C MOMOLIbIO TAOIHUIl M JHarpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE
JTAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM I'padUIeCKUX METOIOB U SJICKTPOHHBIX CPECTB;

YMEHHUE OINEepPHPOBATh MOHATHAMHU: CIYYalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSTHOCTH C HCIOJIB30BaHUEM TpadUyecKux
METO/IOB; TPUMEHSATH (OPMYJBI CIOXKEHHS UM YMHOXKCHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (QOpPMYNIBl TPU pEIICHUH 33134, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI,
3HAKOMCTBO CO CJIYYaliHBIMH BEJIHMYMHAMU; YMEHHE IMPHUBOJUTH NMPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

YMEHHUE OINEpUpOBaTh MOHATHAMM: TOYKA, MpsAMasi, MJIOCKOCTb, IMPOCTPAHCTBO, IBYI'PAaHHBIN
yroJ, CKPEIIMBAIONIMECs NpsSMbIe, MapaUIeTbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH, Yroil MeXIy HNpSAMBIMH, yrojd MEXAY NPsSAMOW U IUIOCKOCTBIO, YTOJ MEXIy
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXKIY TMPSMBIMHU, PACCTOSTHUE
MEXIy IJIOCKOCTSMHU; YMEHHE HCIOJb30BaTh INPU PEUICHUH 3a]ad M3y4YeHHbIE (AKTBI U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHUE OINEpHpOBaTh IOHATUSMHU: MHOTOIPDAaHHHMK, CEYEHME MHOTOTpPaHHUKA, KYO,
napajieNienure];, Ipu3Ma, mupaMuaa, Gurypa M MOBEPXHOCTh BpPAIICHUS, IWIMHAP, KOHYC,
mrap, cepa, ceueHus GUTYpbl BpalleHUs, TIIOCKOCTh, Kacaromascs cepsl, IMIMHIPA, KOHYCA,
TUTOIAb TIOBEPXHOCTH MUPAMUJIBI, IIPU3MBI, KOHYCA, IWIHHIPA, TUIOMAAb chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajuleienuIeia, THpaMubl, TPU3Mbl, MIJIUHAPA, KOHYCa, [Iapa; YMCHHE
n300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAICHUS, X CCUCHHS] OT PYKH, C ITOMOIIHIO



YEepPTEeKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATH MPAaBUIIbHbIE MHOTOTPAHHUKH;

YMEHHUE OIEepPHpPOBATh TOHATHSAMU: JIBUKEHHWE B TPOCTPAHCTBE, NOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; MCIIONB30BATh OTHOILEHUE IUIONIa/led MOBEPXHOCTEH U OOBEMOB MOAO0OHBIX
¢buryp npu pemieHuu 3a1ay;

YMEHHE BBIYUCIIATH T€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yroj, IUIOIaab, O0BbEM, ILIOIIAIb
MIOBEPXHOCTH ), UCTIOJB3Ysl U3yUEHHBIE (POPMYIIBI U METOMBI;

YMEHHE ONEepUPOBATH MOHATUSAMU: MPAMOYrOJbHAs CHCTEMa KOOpIMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOpA, CKAJSPHOE IMPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, MPOM3BEJECHUE BEKTOpa HA YHWCJIO; HAXOAWTh C MOMOILIBIO H3YYEHHBIX (HopMyll
KOOPJIMHATHI CepeIMHBI OTPE3KA, PACCTOSTHUE MEXKIY IBYMs TOUKAMU;

yMEHHE BBIOMPATh MOAXOASIIMNA M3YyYEHHBIH METOJ ISl pelIeHUs 3aJauyd, pacro3HaBaTh
MaTeMaTHuecKue GakThl U MaTeMaTUYeCKHe MOJICIH B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHE MPUBOAUTH NPUMEPbl MATEMAaTHUYECKUX OTKPBITHUI pPOCCHIICKON H
MHUPOBOM MaTeMaTU4eCKOM HAyKH.

YMEHHE ONEepUpOBaTh MOHATUSMU: OMNpEIEIICHUE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOWCTBO,
NPU3HAK, JOKa3aTeNbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYIHPOBATH 0OpaTHOE
U TPOTHBOIOJIOXKHOE YTBEpXKACHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HUCIOJIB30BATh
METOJ MaTeMaTU4YeCKOW WHAYKIUH; MPOBOAMTH JOKa3aTelbHbIE PACCYKIEHHS MPU PELICHUU
3aJa4, OLICHUBATh JIOTUYECKYIO MMPaBUIBLHOCTh PACCYKICHUII;

YMEHHUE ONEpUPOBATh MOHATHAMU: MHOXKECTBO, TOJMHOXKECTBO, ONEpallMi HaJl MHOXECTBAMHU;
YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONHCAHMUS pPeajbHBIX
IPOIIECCOB U SIBJICHUH, U IPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTHX y4eOHBIX MPEIMETOB;
YMEHHUE OTEPHUPOBATH MOHATUAMH: Tpad, CBI3HBIN rpad, ASpeBO, IUKI, Tpad HA MIOCKOCTH;
YMEHHUE 3aJaBaTh U ONHCHIBATH Ipadbl Pa3IUYHBIMHU CIIOCOOAMH; WCHOJIB30BaTh rpadbl MpU
pEILIeHNH 3a]1aY;

yMEHHE CBOOOJHO ONEpPHpPOBATh MOHATUSMH: COYETaHHE, MEPEeCTaHOBKA, YUCIO COYETaHHH,
YUCJIO TEepPeCcTaHOBOK, OwHOM HbIOTOHA; yMEHHME NPUMEHATh KOMOWHATOpHBIC (aKThl M
paccyXIeHus Ui pelIeHus 3a1ay;

YMEHHE OINEpPUPOBaTh MOHATHAMH: HATypallbHOE YMCIIO, LI€JI0€ YUCIIO0, OCTATOK 10 MOAYIIO,
pallMOHABHOE  YHWCIO, HPPALHOHAIBHOE YHMCIO, MHOXXECTBAa HATypaJbHBIX, LEJbIX,
palMOHANILHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHME UCIOJIb30BaTh MPU3HAKU JEITUMOCTH,
HAaUMEHBIMK OOIIMI NenuTenh W HauMeHbInee oOfInee KpaTHoe, alroput™M EBkanma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUHCIICHUS,

yMEHHE CBOOOJHO OINEPUPOBaTH MOHATUAMHU: CTENEHb C IEJIBIM [OKa3aTeaeM, KOpeHb
HaTypaJIbHOM CTEINEeHH, CTENEeHb C PAllMOHAIbHBIM IOKa3aTelieM, CTENeHb C JAeHCTBUTEIbHBIM
(BelIecTBEHHBIM) TIOKA3aTesIeM, JOrapu(mM 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO
YHUCIIa;

yYMEHHUE ONEepUpOBaTh MOHATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa ypaBHEHUI U HEPABEHCTB, PAaBHOCWIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHBIC, MpPpPALMOHAIbHbIE, MOKa3aTelbHbIe, CTENEHHBIE, JIorapu(MUIECKue,
TPUTOHOMETPUYECKHE YypaBHEHHUS, HEPaBEHCTBA U CHCTEMbl; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; PEIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpOM; MPUMEHSTh ypaBHEHHs, HEPAaBEHCTBA, MX CHUCTEMBbI JUISl PEIICHUS
MaTeMaTHUYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U pealIbHOM KHU3HH;

yMEHHE CBOOOJHO ONEPUPOBATH MOHATUAMH: Tpaduk GyHKIMH, oOpaTHas (yHKIHS,
KOMIO3UIUS (QYHKIUH, TUHeHHas (QyHKIMs, KBaapaTu4Has (yHKUHWS, CTENCHHAas (QYHKIUS C
LEeNbIM [OKa3aTejeM, TpUTOHOMeTpudYeckue (GyHKIUU, O0OpaTHble TPUTOHOMETPUYECKHE
¢dyHKLIMY, TOKa3aTeabHas U Jorapugmuueckas GyHKIMNA; YMEHHE CTPOUTh rpaduku QyHKIUH,
BBITIOJIHSITH TIPE0Opa3oBaHus rpapukoB (PyHKITHIL;

YMEHHUE HCIIOJIb30BaTh Tpaduku (QyHKIUH 111 U3Y4YEeHUs HPOIECCOB M 3aBHCUMOCTEH NpHU
peIlIeHUH 3a/1a4 U3 JAPYTuX y4eOHBIX MPEIMETOB U U3 pealbHON KU3HU; BhIpakaTh GopMyIaMu



3aBHCUMOCTH MEX/1y BEITUUNHAMH;
yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHAMHU: YETHOCTh (YHKIHMH, NEPUOTUYHOCTh (DYHKIUH,
OTPaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTh (PYHKIUH, SKCTpeMyM (QYHKIHH, HauOoiblee U
HavMEHbIIee 3HAa4YeHUS QYHKIMM Ha MPOMEXYTKEe, yMEHHE NPOBOAWTH HCCIECIOBAaHHE
GbyHKIUY;

YMEHHE MCIOJIb30BaTh CBOMCTBA U IpadKH (HYHKIMHA U peIICHUs YpaBHCHUH, HEPABEHCTB U
3aJad C TapameTrpamu; H300pakaThb Ha KOOPAWHATHOM IUIOCKOCTM MHOKECTBA PpEIICHUH
YpaBHEHU, HEPABEHCTB U HX CHUCTEM;

yMeHHE CBOOOJHO ONEpUPOBaTH MOHATHUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHUECKas
nporpeccusi, T€OMETpUYEcKasi MpOrpeccHs, OECKOHEYHO YOBIBalOIIas TreoMeTpudecKas
nporpeccusi; YMEHHE 337aBaTh IMOCIEI0BATEIILHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopmyu;

YMEHHUE ONEPHPOBATH MOHATUAMU: HENPEPHIBHOCTh (DYHKIIMM, aCUMITOTHI rpaduka QyHKIHUH,
nepBasi W BTOpas MpPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH U (Qu3NIecKuil CMBICH
IPOM3BOJIHOM, MEpBOOOpa3Has, ONPEACICHHBI WHTErpaj; YMEHHE HAXOAWUTh ACHUMIITOTHI
rpapuka (QyHKIUH; YMEHHE BBIYMCIATH NPOW3BOJHBIE CYMMBI, IPOW3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (yHKIUM;

YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO IS HCCIeNOBaHUS (YHKIWH, IS HAXOKACHUS
HAWJIYYIIero PeleHNus B MPUKIIAJHBIX, B TOM YHUCJIE COIMATbHO-OKOHOMUYECKHX U (PU3NYECKUX
3aja4ax, A ONpeNeNICHUs CKOPOCTH M YCKOPEHHS; HAaXOAUTh IUIOUIagN U 00BeMBbI QUryp c
MIOMOIIIBIO WHTErpaja; MPUBOIUTH NMPUMEPHl MAaTEMATHYECKOTO MOJECITUPOBAHMS C IOMOIIBIO
nuddepeHIMaTbHBIX YPaBHCHHU;

YMEHHUE ONEepUpOBaATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIIa,
MOAYJb M apryMEHT KOMIUIEKCHOTO 4YHcia, QopMa 3alucH KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpPHYECKass U  anreOpanyeckas); yMeTb  IPOU3BOJIUTH
apupMeTHIECKHe ACHCTBHS C KOMIUICKCHBIMU YMCIIAaMU; TPUBOJUTH TPUMEPHI HCIIOIb30BaHHS
KOMILJIEKCHBIX YHCET;

yMEHHE CBOOOIHO ONIEPUPOBATH MOHIATHAMU: CpeAHEE apuPpMETHIECKOE, MeraHa, HanOoJIbIee
U HauMEHbIIee 3HAYEHMs, pa3Max, IUCIEpCHs, CTaHAAPTHOE OTKIOHEHUE Ui ONHCAHUS
YHUCIIOBBIX JaHHBIX; YMEHHE HCCIEJOBaTh CTATUCTUYECKHE JaHHBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpaUyecKuX METOJIOB U 3JEKTPOHHBIX CPEACTB; Ipaduyecku HCClea0BaTh
COBMECTHBIE HAOJIIOICHHS C TOMOIIBIO THarpaMM PacCeUBaHU U IMHEHHOHN perpeccuu;
YMEHUE HaxXOIHUTh BEPOSTHOCTH COOBITUM C HCIOIB30BaHMEM TIpaUUecKUX METOJIOB;
NPUMEHATH ISl peIleHHs 3a1ad (GOPMYIIBI CIOKEHUS M YMHOXKEHHS BEPOSTHOCTEH, (GOpMyITy
NOJTHOM BepoATHOCTH, (popmyny bepnymnu, komOuHaTOpHbIe (DaKThl U (POPMYIIBL; OLIEHUBATH
BEPOSTHOCTH pEATbHBIX COOBITHI; yMEHHE OIEpPHpOBaTh MOHATHUSAMH: CIydaliHas BEJIMYMHA,
pacripesieieHue BEpOSTHOCTEH, MaTeMaTHYecKoe OXXKUIaHWEe, AUCIEpCUs U CTaHIapTHOE
OTKJIOHEHHE CITy4aillHOW BEIMYUHBI, (YHKIMH pacIlpeleseHuss W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOT0 U HOPMAJIBHOTO paclpesieieHnii; YMEHHUE HCII0JIb30BaTh CBOWCTBA M3YYEHHBIX
pactpeneneHuil Uil pemIeHHs 33a/a4; 3HAKOMCTBO C TIOHSATHSAMH: 3aKOH OOJBIIMX YHCEl,
METO/AbI BBIOOPOUYHBIX HCCIIECAOBAaHUI; yYMEHHE MPHUBOIAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OO0JIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

yMEHHE CBOOOJHO ONEpUPOBATH IMOHATHUSMHU: TOYKA, NpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroj, IBYTPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, MepeceKaroluecs,
napaieNibHble U CKPEIIHMBAIOLINECs IPSIMbIe, TapaJIeIbHOCTh U NMEPIEHUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YTOJl MEXIy HpSAMOH M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh NpPU PEIICHUM 3a/a4 H3y4YeHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLCHHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; yMCHHE
ONEpUpOBATh  IMOHATUSAMH: MHOTOTPAaHHMK, CEUYEHHWE  MHOTOIpaHHHMKA, IPaBHJIbHBIN
MHOTOTPaHHHK, TIPH3Ma, TUpaMHIa, GUTypa U MMOBEPXHOCTh BPAIICHUs, IWIMHAP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHyCa W LWIMHJpPA, HapajjielibHble OCH WU
OCHOBaHMIO, CEYEHHE IIapa, IMJIOCKOCThb, Kacaromasicsi cdepsl, IMUIMHIpPA, KOHYCAa; yMEHHE



CTPOUTh CEUEHHE MHOTOTPaHHUKA, HM300pakaTh MHOTOTPAHHUKH, (UTYpHl U TIOBEPXHOCTH
BPALIEHUS, UX CEYEHUs, B TOM YHCJIE C MOMOILBIO NEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHATh
CBOWCTBA F€OMETPUUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYIUPOBATH ONPENEICHUS U3ydaeMbIX
¢Guryp, BBIIBUIaTh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX TEOMETPUYECKUX (QUryp,
00OCHOBBIBaTh WJIM ONPOBEpPraTh HUX; YMEHHE TMPOBOAUTH Kiaccuukanuio ¢uryp mo
pa3IMYHBIM NPU3HAKAM, BBINOIHATE HEOOXOIUMBIE TOTIOJHUTEIbHBIE IOCTPOEHUS;

yMeHHE CBOOOJHO ONEpHpPOBATh MOHATHAMM: IUIOMAAb (UTYpPBl, 00beM (QHUIyphl, BETUYHMHA
yI1a, pacCTOSHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHHE MEXIY HMPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, IIIOH[anb c(epbl, IUIOmaab IOBEPXHOCTH MUPAMUABI, NPU3MBIL, KOHYCA,
IWIMHAPa, 00beM Ky0a, MpsAMOYToJbHOrO Mapajulesenunesia, MMpaMuibl, TPU3MbI, LWIMHIPA,
KOHYca, 11apa; YMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (QUTYD;

yMEHHe CBOOOJHO ONEpUPOBaTh MOHATHAMU: JBM)KEHUE, NMapauIeIbHbIN EPEeHOC, CUMMETPUS
Ha IUIOCKOCTH M 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€OMETPHUUECKUE
BEJTMYMHBI (JJIMHA, YTrOJI, IUIONIAaJb, OOBEM) MpU pEIICHWH 3aJad W3 JPYruX Y4eOHBIX
IIPEAMETOB U U3 PEAIBHOM KU3HH;

yYMEHHE CBOOOJHO ONEPHPOBATH MOHATUSAMM: INPSIMOYTojbHAs CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJAMHATHI TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEIACHNE BEKTOpA HA YHCIIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaJlsipHOE NMPOU3BENIEHHE, BEKTOPHOE MPOU3BEAECHUE, Yroj
MEXy BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAWHATHBIN METOM JUIS peIIeHUs
TreOMETPUYECKUX 3aJad M 3aJad Jpyrux y4eOHBIX MPEIMETOB; ONEPUPOBATh IMOHITHUAMU:
MmaTpuna 2 x 2 u 3 X 3, onpelenuTenb MaTpULbl, FTEOMETPUUYECKUIN CMBICI ONIPENETUTENS;
YMEHHUE MOJEIMPOBATh PEAIbHbIE CUTYyallUd Ha S3bIK€ MAaTEMATUKH; COCTABIIATH BBIPAKECHMS,
YpaBHEHHsI, HEPABEHCTBA M HUX CHUCTEMBbI IO YCIIOBHIO 3aJ[aud, HCCJIEI0BAaTh IMOCTPOCHHBIC
MOJIENIN C UCMOJb30BAHUEM ammnapara anreOpbl, HHTEPIPETHUPOBATh IOJYYEHHBIH pe3yJbTarT;
CTPOUTh MaTeMaTHUECKUE MOJIEIH C MOMOLIbI0 T€OMETPUYECKUX TOHATHI M BEIIMYMH, PEIIaTh
CBSI3aHHBIE C HHMMU @PAaKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT; pellaTh MNPUKIAAHBIE 3aJaud  CpPEeACTBaMHU
MaTeMaTHYeCKOro aHaliu3a, B TOM 4YHCIE COLHAIbHO-DKOHOMHMUYECKOIO U (U3NYECKOTrOo
Xapakrepa;

yMEHHUE BBIOMpaTh MOAXOIAIIMNA METOA Ul pELIeHUs 3aJaud; IOHMMAaHUE 3HAYUMOCTH
MaTeMaTHKHd B W3YYEHUH TNPUPOAHBIX U OOIIECTBEHHBIX IPOILECCOB U SIBJICHUN; yMEHHUE
pacno3HaBaTh NPOSBICHHUE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE, YMEHHME NPUBOAUTH MPHUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUHCKON U MUPOBOM MATEMaTU4YECKON HAYKHU.

4. OBBEM JUCHUIIJIMHBI U BUbI YUYEBHOU PABOTHI
OO0muit 00bEM QUCHUILIHHEI COCTABIIET 328 aKaJIeMUUYECKUX YacCOB.

Ounas dhopma

Bun yueGHO# paboThI Bcero yacos 1 Cemectpet >
AyauTOpHbIE 3aHATHS (BCEro) 320 128 192
B TOM YHCIIE:
Jlexmmm, ypokwu (JI) 130 64 66
[paktuueckue 3ansatus (I13) 174 64 110
Koncynpranus 2 - 2
CamocrositesbHast padora (Bcero) (CP) 8 8 -
B TOM YHCIIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKa M MOATOTOBKA U MOBTOPEHHUE JICKIIMOHHOTO 8 8 -
MaTepuaia U MaTeprajia yueOHUKOB M y4EOHBIX TTOCOOUH,




MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)
. KOHTPOJIb 14
dopma MPOMEKYTOUHOM aTTECTANKN 14
Has pab IK3aMEH
O06ummii 00bem, yac 328 136 192
3aounas popma

Bun yueGHOM paboThI Bcero uacos 1 Cemectpet >
AyIuTOpHBIE 3aHATHS (BCEro) 34 16 18
B TOM YHCJIE:
Jlexumwn, ypoku (JIK) 14 8
[Tpaktrueckue 3ausatus (113) 20 10 10
Koncynpranus - - _
CamocrositesbHas padora (Bcero) (CP) 290 118 172
B TOM YHCIIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 290 118 172
MaTepuaia U MaTeprajia yueOHUKOB M YI4EOHBIX TTOCOOUH,
MOJITOTOBKA K MPAKTUYECCKUM 3aHSITHUSIM )
dopma MPOMEKYTOUHOM aTTECTANKN 2 2

4 KOHTPOJIb
Hast IK3aMEH
paborta

O0uuii 00beM, Yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHDBI

5.1 Copep:xanue TUCUMIJIMHBI

Ne HaumenoBanue pasnena
pasnena Coneprxanue pasnaena (TeMbl)
(Tembl) (TemMbr)
1. MaremaTuka: ajredpa u HayaJla MATEMaTHYECKOr0 aHAJIM3a
Pemienne 3agay C HCIONB30BAaHMEM CBOMCTB 4YHCET H
CHCTEM CUMCIICHUSA, JETUMOCTH, JOJIEM U YacTel, MPOLIEHTOB,
MOAyJIel uncen. Pemenne 3a1ad ¢ HCNOJIb30BaHUEM CBOMCTB
1 [ToBTOpEHME CTeneHe W  KOpHEH, MHOTOYICHOB, MpeoOpa3oBaHUM

MHOTOYJICHOB M  JPOOHO-pallMOHANBHBIX  BBIPAKEHUH.
Pemienue 3amad ¢ MCHONB30BaHUEM TPagyCHOM MEpBI yIiia.
Moynb yncia 1 €ro CBOMCTBA.

DJIEeMEHTHI TEOPUH
2 MHOXECTB U
MaTeMaTUYECKOH JIOTUKHA

MHoxecTBa  (YUCIOBBIE, T€OMETPUUYECKHUX
XapakTepuCTUYECKOE  CBOMCTBO, DJJIEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OecKoHeuHoe MHOXKecTBO. CrmocoOsl
3aJlaHus MHOKECTB [TonmHOXECTBO. OTtHo1eHus
MPUHAUICKHOCTH, BKJIIOYEHUS, paBeHCTBa. Omepaluu Haj
mHOkecTtBamu. Kpyru Oiinepa. KoHeunsle u OecKOHEUHBIE,
CUYCTHBIC U HECUCTHBIC MHOYKECTBA.

HctunHble W JOXKHBIE BBICKA3bIBAHMS, OINEpalluu Haj
BBICKA3bIBAHUSIMH. Aneebpa BbICKA3LIBAHUII. Cas13b
BBICKA3bIBaHUM ¢ MHOXKECTBaMU. KBaHTOpHI CyIlleCTBOBaHUS U
BCEOOIIHOCTH.

uryp).

3aKoHEI TOTuKU. OCHO8HbIE T02UUecKue npaesuja. Pemienune




JOTMYECKUX 3aJa4 C HCIOJb30BAaHHUEM KpYyroB Ouiepa,
OCHOBHbBIX 102UYECKUX NPABUL.

VYmozaxkmroueHuss. OOOCHOBaHMST M JIOKa3aTelIbCTBO B
MaTeMAaTHKeE. TeopeMsl. Buaer MaTEeMaTUYECKUX
YTBEpXKICHUN. Buowvl ookazamenvcme. Mamemamuyeckas
UHOYKYUSL. Ymeeporcoenus: obpamnoe OaHHOMY,
NPOMUBONOJIONCHOE, obpammoe NPOMUBONOLONACHOMY
oannomy. llpu3Hak ®  CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIOBHUSI.

Ocnosnas meopema apupmemuxu. Ocmamxu u cpagHeHusl.
Aneopumm Esxauoa. Kumatickasi meopema 06 ocmamkax.
Manaa meopema Pepma. q-uunvie cucmemvl CUUCTEHUA.
Dyuxyus unepa, Yucio u cymma oenumeneii HAmypaibHO20
yucua.

Uucna 1 BeIpaXeHUS

JleficTBUTEIBHBIC YHCIIA.

ToxaecTBeHHBIE TpeoOpa3oBaHUs.

CreneHp ¢ JOCHCTBUTEIBLHBIM IIOKa3aTeJIeM, CBOMCTBA
CTCTICHH.

Jlorapudm umcma, cpoiictBa sorapudma. JlecaTuaHbII
norapudm. Hucro e. Hamypanvnwiii nozapugm.
[IpeoOpazoBanme J0rapuGMUIECKUX BBIPAKEHUN.

VYpaBHEHUS 1 HEPABEHCTBA

Pemienne 3amay ¢ MOMOIIBIO YHMCIOBBIX HEPaBEHCTB M
CHCTEM HEpPABEHCTB C OJHOW MEPEMEHHOH, C MPUMEHEHUEM
U300paXEHUS YHCIOBBIX TPOMEKYTKOB.

['padpuaeckoe perieHne ypaBHEHHI 1 HEPABEHCTB.

Uppanmonaibabie ypaBHEHUSI U HEPABEHCTBA.

[Ipocreiilne mokazaTeabHbIE YpaBHEHHS U HEPABEHCTBA.

Cuctembl MOKa3aTeNbHBIX YPABHEHUI 1 HEPABEHCTB.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucreMsl TorapuMUYECKUX ypaBHEHUN NHEPABEHCTB.

TpuronomeTrpuyeckrue ypaBHEHUSI 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHHUM 1 HEPABEHCTB.

Memoo unmepeanos 011 peuieHus HepageHcma.

I'pagpuueckue memoowvl pewienus ypagHeHuil U HePABEHCMS.
Pewenue  ypasnenuti u  Hepageencms,  codepacaujux
nepemeHHyI0 no0 3HAKOM MOOYIA.

Cucmemvl  nokasamenvHelXx,  jJo2apuppmuieckux — u
uppayuoHanbHulx  ypasuenul. Cucmemvl NOKA3AMENbHOIX,
Jlo2apughmuueckux HepaseHcms.

Ypasuenus, cucmemvl ypagnenuii ¢ napamempom.

OyHKIUU

CreneHHas (yHKIHIHM €€ CBOWCTBA, U TPaduK.

Bzaumno  obpammuvie  @ynxkyuu. Ipaguxku  63aumHo
0OpamHvIx HyHKYUIL.

Pemenue 3a1au ¢ MCMONB30BAaHUEM YUCIOBBIX (DYHKIIUH U
ux rpadukoB. lcmomp3oBaHWe CBOWCTB ©  TpaduKkoB
JUHEWHBIX M KBaJpaTHM4YHBIX  (QYHKUUH,  OOpaTHOM

NPOTIOPIIMOHATIBHOCTH U PYHKIIUU ) = Jx.
[TokazaTenpHast GYHKIMS M €€ CBOWCTBA, U TPaduK.
Jlorapugmuueckas pyHKIUS U €€ CBOMCTBA, U rpadukK.
TpuroHoMmeTpuveckasi OKpYKHOCTb, paJidaHHast Mepa yriia.
Cunyc, KOCHUHYC, TaHT€HC, KOTAaHT€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO M CIICACTBUS W3
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HETO.
3Ha4YeHUsI TPUTOHOMETPUYECKUX (DYHKIMHA IS YIJIOB 0°,

0 420 00 and 0 0 T T T
307, 457, 607, 907, 180", 270". (0, g, Z,g, E,pan). Dopmynvl

CNLOJICEHUSt  MPUSOHOMEMPUYeCKUX — (YHKYuil,  (opmynsl
npueedenus, opmyibl 080UHO20 apeyMeHma.

Tpuronomerpuveckue QyHKINH.

Tpuronomerpudeckue GpyHKIMU ) =COS X, ) =SInx, y =tgx

QDyuxyus )y =ctgx. CsaoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (YHKIIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

ApKKOCHHYC, apKCUHYC, apKTaHTEeHC qrcoa.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHEeHUs. PelieHne TpuroHoMeTpu4ecKnX ypaBHEHUH.

Obpamnvle mpuzoHomempuieckue QyHKyuu, ux ceolcmaed
u epaguxu. PeweHnue npocmenuux mpuecoHOMempuyecKux
HepaseHcma.

Hynn  GyHKOMH, TPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamuOomnpilee ¥ HauMMeEHblIee 3HAUYCHUE
¢ynkuuu. [lepuoanueckre GpyHKIH. YeTHOCTh U HEYETHOCTD
¢yukuunit. CroxxHple GyHKINU.

Ilpeobpazosanus  epaghukos Gyukyui: cosue B8001b
KOOPOUHAMMBIX OCell, PACMANCEHUEe U CoHcamue, OmpaiceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

DJIEMEHTHI
MAaTEMATHYECKOTO aHATN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
byakuun.  ['eomerpudeckuit. W (QUBHMYECKUH  CMBICH
npou3BonHOW. [Ipon3BoAHbBIE AIIEMEHTApHBIX  (YHKLIUH.
IIpasuna ouggepenyuposanus.

Bmopas npouseoonas, ee ceomempuieckuii u usuyeckuil
CMBICIL.

[Tonarue o HenpepbIBHBIX (QYHKIMIX. TOUKH IKCTpeMyma
(MakcumMyMa M MuHHMyMa). MccrnenoBanue 3iieMeHTapHBIX
(GyHKIMH HA TOYKU SKCTpeMyMa, HauOoJbIlIee U HauMEHbIIIee
3HaYeHHE C MOMOIIbIO MPOU3BOAHON. [locmpoenue epaguxos
Qyukyutl ¢ nomowwlo  npou3eoonvix.  Ilpumenenue
npPoOU3B0OHOU NPU peuleHUU 3a0ay.

[lepBooOpa3nasi. Ilepsoobpasnvie 9N1eMEHMAPHBIX
¢ynxyuii. Ilnowaov kpusonunetinoti mpaneyuu. DPopmyna
Hviomona-Jletionuya. Onpedenennviii unmezpan. Beiuucienue
niowaoel NIOCKUX ¢ueyp u o00vemMos men 8paujeHusi ¢
HOMOWBIO UHMe2Pad.

MartemaTuka: BCPOATHOCTD M CTATHCTHKA

CraTtucrtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amay ©Ha TabmuyHoe W rpaduueckoe
MpEACTaBICHUE JaHHbIX. Mcmoib3oBaHME CBOWCTB U
XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CPEIHUX, HAMOOJBILIEro
¥ HAMMCHBIIECTO 3HAUYCHUs, pa3Maxa, oucnepcuu. Pewenue
3a0au Ha onpeodeneHue Yacmomyl U 6epPOAMHOCIU COOLIMULL.
Boviuucnenue geposimuocmeti 6 onvlmax ¢ pasHOB03MONCHbIMU
nemMenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem
Kombunamopuxu.  Pewenue  3a0au  na  @vluucieHue
8epOAMHOCMEN  HEe3aBUCUMbIX  CODLIMUL,  NPpUMEHeHUe
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Gopmynwl  cnoocenun eeposmuocmetl. Pewenue 3adauy ¢
npumeHeHuem ouazpamm diiepa, Oepesa GeposmHOCHel,
dopmynvr bepuynnu.

Ycnosnas 8€pOSIMHOCb. Ilpasuno  ymmuodcenus
seposimuocmet. Dopmyna noHoU 8epoOIMHOCMU.

Huckpemnuvie cryuatinvle GeIudUHbL U PACNPEOENeHUS.
Hezasucumvie cnyuaiinvie senuuunvl. Pacnpedenenue cymmol
U NPoU36eOeHUs HE3ABUCUMBIX CTYYAUHBIX BETUUUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cry4auHou
senuuunvl. Mamemamuueckoe oodcudanue U OUCNEPCUs.
CyMMmbl CLYYAUHBIX BENIUYUH. T'eomempuueckoe
pacnpeoenenue. bunomuanvnoe pacnpedenenue u - e2o
ceotlicmea.

Henpepviguvie  cayuaiinvie  eenuuunvl. Ilowamue o
niomuocmu eepoamuocmu. Pasnomepnoe pacnpedenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

llonamue o Hopmanenom pacnpeodenenuu. Illapamempol
HOpManbHo20 pacnpedenerus. [Ipumepsl cryyatiHbix 6eaUyuH,
NOOUYUHEHHbIX — HOPMANbHOMY — 3AKOHY  (NOSPEuHOCmb
usMepenuti, pocm 4eloeexa,).

Hepasencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
bonvwux  yucen.  Bulbopoumwvili  mMemoO  uzmepenusi
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u obwecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowamue o
koaghuyuenme xoppensayuu. Coemecmuuvle HAOIIOOEHUSL O8YX
CILYYAUHBIX BENIUYUH. Buvibopounwiii K03 puyuenm
KOppenayuu.

TekcToBbIC 339N

Pemenne 3amau Ha JIBHXKEHHE M COBMECTHYIO paboTy c
IOMOUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPABHEHUIN U UX CHCTEM.

MaremaTuka: reoMeTpust

I'eomerpus

Pemenne 3amad ¢ TnpuMEHEHHEM CBOMCTB (uryp Ha
IUIOCKOCTH. 3aJaud Ha JOKa3aTeIbCTBO U  IOCTPOCHUE
KOHTprpumepoB. Hcnosb3oBaHue B 3aJadax MNPOCTEUILIMX
JOTMYECKUX IpaBwl. PenieHuwe 3amad ¢ HMCIOJIb30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYIOJIbHBIX
TPEYroJbHUKaX, (PAKTOB, CBS3aHHBIX C YETHIPEXYIOJIbHUKAMHU.
Pemenne 3amau ¢ uCmonb3oBaHUWEM (DAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMU. Pemienne 3a1a4 Ha U3MEpPEHMsI Ha MIJIOCKOCTH,
BBIYMCJICHUE JIJIMH U TUIOanen. PeuieHue 3a0au ¢ nomMoubio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. Ourypbl U UX H300pa)keHUs
(xy0, UpaMu/Ia, npu3mMa). OcHosHbie NOHAMUSL
cmepeomempuu u ux ceoticmea. Cedenus Kyda u TeTpaszpa.

Touka, npsAMass M IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI
CTEPEOMETPUM M CIHEACTBHS M3  HHUX.  B3auMHoe
pPacIoOKEHUE MPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
[TapamienbHOCTh HPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N300pakeHre MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTyp Ha
IJIOCKOCTH.

Paccrostnust Mex 1ty (purypaMu B IpOCTPAHCTBE.

Yrubel B npoctpadcTBe. [lepneHauKyIsIpHOCTh NPSIMBIX U
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IIJIOCKOCTE.

[Ipoekmuss  ¢urypsl  Ha  IJIOCKOCTb. [Ipusnaku
NEPIEeHIUKYIAPHOCTH  MPAMBIX M IJIOCKOCTEH B
npocTtpaHncTBe. Teopema o Tpex MeprneHAuKYIsIpax.

MHOrorpaHHuKH. [Tapannenenunen. CaoiicTBa
npsAMOYroJbHOTO mapamnenenunena. Teopema [lugaropa B
npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuaa
W TpaBwibHas npm3Mma. lIpsMas nupamuga. IEMEHTHI
PU3MBI U TUPAMU/IBL.

Tena BpamieHus: UUIMHAP, KOHYC, cdepa wu 1map.
OcHoBHBIE CBOMCTBA MPSAMOT0 KPYroBOro HUIMH/PA, MPSMOTO
KpyroBoro konyca. IM3o0pakeHne Ten BpaimieHUs Ha
MJIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceueHUs KOHYca
(napannenbHoe OCHOBAHUIO U Npoxooaujee uepe3 BepullHy),
ceuenusi YuiuHopa (napanieibHo U NepreHOUKYISAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u kownyca.

Ilpocmeviwue KomMOUHAYUU — MHO20ZPDAHHUKO8 U  mel
epaujenus  medxcoy  coboi.  BblUUCIEHHE ~ DIIEMEHTOB
MIPOCTPAaHCTBEHHBIX GUTYp (pedpa, TMaroHaiu, yribl).

[Iomans NOBEPXHOCTU NMPABUIBHON MUPAMUIBL U IIPAIMOM
npusMmbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYroBOTO
[UWIMH]IPA, TPSIMOTO KPYrOBOTO KOHYCA U IIapa.

[Tonsitue 06 o6veme. OObeM MUPaMUIBI U KOHYCA, TTPH3MBbI
u mmHapa. O6beM mapa.

[Tonsitue o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpaieHus. Axcuomsl obvema. Bwvisod gopmynr obvemos
NPAMOY207IbHO20 napaiieienunedd, NpusmMbl U HUPAMUODL.
Dopmynvl 015 HaxodxicoeHuss obvema mempas’opa. Teopemvi
06 omHoweHUsAX 00bEMOS.

Ilooobuvie mena 6 npocmpancmee. COOTHOLICHUST MEXIY
TJIOMIA MU TTIOBEPXHOCTEH U 00beMaMHu MOJOOHBIX TEll.

Heuoicenuss 6 npocmpancmee. napaniienbHulll NEPeHoc,
YEHMPANbHAas — CUMMEmpUsl,  CUMMEMpPUs  OMHOCUMELbHO
niockocmu, nogopom. Ceoticmea oeudxcenuu. llpumenenue
O0BUIICEHUL NPU peleHul 3a0a.

Ipunosicenuss ummecpana K 6blUUCIEHUIO 00bEMO8 U
nosepxunocmeti men epawjenus. Ilnowads cgepuueckozo
nosica. Obvem waposoeo cnos. Ilpumenenue ob6vemos npu
peuteHuu 3a0a.

[Tnomane cheps.

Paszsepmra yununopa u xownyca. Ilnomanb MOBEPXHOCTU
WIMH]IPA U KOHYCA.

Kom0OuHanmu MHOTOrpaHHUKOB M T€J BpALCHUSI.

10

BekTopsl 1 KOOpAUHATHI B
IIPOCTPAHCTBE

Bektoper u koopamHaThl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YHCJIO, Yo MEXIY
BekTopamu. KoJumHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckansipnoe npoussedenue eekmopos. Teopema o paznodiceHuu
8eKMopa no mpem HeKOMNIaHapHuiM eekmopam. CKansapHoe
npouszeedeHue 8ekmopos 6 Koopounamax. IIpumenenue
8EKMOPO8 NPU peuleHul 3a0a4 Ha HAXOHCOeHUe PACCMOIHUL,
Onun, niouaoell u 06vemos.
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Ypasuenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepvi 6  npocmpancmee. Dopmyna Oas  GbIYUCIEHUSL
PACCMOAHUSL MeHCOY MOUKAMU 8 NPOCMPAHCHEe.

Pewenue 3a0au u ooxkazamenbcmeo meopem ¢ NOMOUbIO
8EKMOPO8 U MemoOOM KOOpOuHam. DlleMeHmbl 2eomempuu
macc.

11

Ucropust maTeMatuku

Uctopusa matemarnku. Bkiaa BeIAalOmMUXCsl MaTEMaTUKOB
B pa3BUTHE HAYKH; POJIb MaTEMATUKH B pa3Butuu Poccun.
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Metoabsl MaTeMaTUKU

Meronel  MaremaTuku. [Ipumepsl  MaremMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOLE, B TOM YUCIIE
XapaKTEPU3YIOIIMX KPACOTY M COBEPLICHCTBO OKPYXKAIOLIETO
MHUpa U NPOU3BEACHUN UCKyCcCTBa. IIporpaMMHbIe cpencTsa u
JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHCTEMBI IIPU PELICHUU
MaTEMaTHYECKUX 3a/1ay.

5.2. CTpyKTypa IUCHUILIHHBI (TEeMAaTHYeCKOe MIAHUPOBAHUE)
Ounas popma o0OydeHUs

Ne KonmuecTBo yacos
pasnena HaumenoBanue pazzaena (TeMbl) Beero 1 13 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anredpa u Hadaja
MaTEMaTHYeCKOro aHaJIn3a
I1.1. IloBTOpEeHME 6 4 2 -
12 DNeMEeHTHI TeopuiL MHO>KECTB u 6 4 ) i
MaTeMaTU4YECKOI JIOTUKH
1.3. | YUucna u BelpaskeHuUs 8 6 2 -
1.4. YpaBHEHMS U HEpaBEHCTBA 32 10 20 2
1.5. DyHKIUU 16 8 6 2
2 Marematnka: BEpOSTHOCTh U CTATHCTHUKA
21 CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 17 16 i 1
JIOTHKa U KOMOMHATOPUKA
3. I'eomeTpus
3.1 ['eomeTpus 51 16 32 3
Hmoezo 136 64 64 8
2 ceMecTp
1 Maremaruka: anredpa u Hayaia
MaTEeMaTHYeCKOro aHaJIu3a
1.6. DJIEMEHTHI MaTEMATUYECKOT0 aHAIN3a 44 20 24 -
1.7. DyHKIUU 44 20 24 -
2 Marematnka: BEpOSTHOCTh U CTATHCTHUKA
29, Cratuctuka W TeOpus BEPOSTHOCTEH, 12 i 12 i
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBble 331241 10 - 10 -
3. I'eomeTpus
3.2 I'eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 HcTopust MaTeMaTuku 6 6 - -
3.5 MeTtoabl MaTeMaTHKH 10 - 10 -
ATtTecTanus 14
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Koncynbranus 2
Hmoezo 192 66 110 -
O06ummii 00bem, yac 328 130 174 8
3aounas popma oOyueHust
Ne KonnuecTBo yacos
pasnena HaumenoBanwue pa3nena (Tembl) Beero T 113 (C) CP
(TemBbI)
1 cemectp
1 MaremMaruka: anredpa u Hadasga
MaTEMaTU4YeCKOro aHajn3a
1.1. IToBTOpeHune 12 - 2 10
12 DIeMEeHTHI TCOPMH  MHOXKECTB N 15 i i 15
MaTEeMaTHYECKOMN JIOTHUKHI
1.3. Uucna u BeIpaXeHUs 19 2 2 15
1.4. YpaBHEHUs 1 HEpABEHCTBA 22 - 2 20
1.5. DOyHKIUU 20 - - 20
2 Matemaruka: BEpOSITHOCTh U CTATHCTUKA
21 Cratuctuka W TEOpUS BEPOATHOCTE, 2 ) ) 18
JIOTUKA U KOMOMHATOPUKA
3. I'eomeTrpus
3.1 ['eomerpus 24 2 2 20
Artrtectanus 2
Hmoeo 136 6 10 118
2 cemMecTp
1 MaremMaruka: anredpa u Hadasga
MaTEMaTUYeCKOro aHaju3a
1.6. DJIEMEHTHI MAaTEMAaTUYECKOIO aHAIN3a 26 4 2 20
1.7. DOyHKIUU 24 - 4 20
2 Matemaruka: BEpOSITHOCTh U CTATHCTHUKA
29, Cratuctuka W TEOpPUS BEPOATHOCTE, 24 i i 24
JIOTUKA U KOMOMHATOPUKA
2.3. TexcToBrIe 3agaun 24 - - 24
3. I'eomeTpust
3.2 ['eomerpus 22 - 22
3.3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 4 4 20
3.4 Hcropus maTeMaTUKU 22 - 22
3.5 MeTtoabl MaTeMaTUKH 22 - - 22
Artrtectanus 2
Hmoeo 192 8 10 172
O0uuii 00beM, Yac 328 14 20 290
5.3 IlpakTU4yecKue 3aHATHS U CEMHUHAPDI
Ounas popma oOydeHHS
No No paznena Tema KomnnuectBo
/11 (TEMBI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.2 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMATUYECKOU JIOTUKH 2
3 1.3 Yucna 1 BeIpaKeHUs 2




1.4 YpaBHEHHs 1 HEPABEHCTBA 20
5 1.5 DyHKIMU 6
3.2 I'eomeTpus 32
1.6 DJIEMEHTHI MaTEMATUYECKOI0 aHAIN3a 24
1.7 DyHKIUU 24
10 29 Cratuctuka ©W  TEOpHsl  BEPOATHOCTEH,  JIOTHUKa 12
] KOMOWHATOpHKA
3.2 I'eomeTpus 12
11 3.4 BeKkTopsl ¥ KOOPAUHATHI B IPOCTPAHCTBE 18
12 3.5 MeToabl MATEMATUKU 10
O0uuii 00 beM, Yac 174
3aounas popma oOyueHust
Ne Ne paznena Tema Konuuectso
/11 (TembI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.3 Yucna v BelpaXeHUs 2
3 1.4 YpaBHEHMS U HEpaBEHCTBA 2
4 71 CraTucTHKa U TEOPUS BEPOSITHOCTEH, JJOTUKA U )
] KOMOWHATOpHKA
5 3.1 I'eomeTpus 2
6 1.6 DJIEMEHTHl MaTEMATHYECKOT0 aHAJIN3a 2
7 1.7 DyHKIUU 4
8 3.3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 4
O01mmii 00beM, yac 18
5.4 JlabopaTopHbIe padoThI
No No paznema HanmMenoBanue 1abopaTopHbIX paboT KonunuecTBo
/11 (Tembl) 4acoB
5.6 CamocTosiTeIbHOE N3yYeHHE Pa3/1esioB (TeM) TUCHUILIHHbI
Ounast popma 00yueHus
Ne | Nepaznena Konunuectso
Bonpocel, BHIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4EHUE
/11 (TemBbI) 4acoB
3aouHas popma 00ydeHHs
Ne
Bonpocel, BHIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4eHUE Konuaectso
Noem/m | pazgema
(Tenbl) 4acoB
1. 1 KBaaparnunbie GyHKIIUNA U MOAYJIb YHCIIA 12
2. 2 MHokecTBa U X CBOMCTBA 27
3. 3 WppannoHalibHbIE U pallMOHAIbHbBIE YHCIIA 15
2. 4 CrenenHast QyHKIHS. 4
3. 4 JpoOHo-nuHeiHast GyHKITHS. 5
4. 4 [ToxazarenbHast QyHKIHSL. 5
5. 4 Jlorapudmuueckas QyHKIUS. 5
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6. 4 Tpuronomerpudeckast GyHKIHS Sin (X) 5
7. 4 Tpuronomerpudeckas GyHKIHS cos (X) 5
8. 4 Tpuronomerpudeckas GyHKIUS 12 (X) 5
9. 4 Tpuronomerpudeckas GyHKIMA ctg (X) 5
10. 4 OO6parHbie QYHKITIH. 3
11. 5 YpaBHEHHS. 5
12. 5 Hepasencrsa. 5
13. 5 CucreMbl ypaBHEHUN U HEPABEHCTB. 10
14. 6 ITpousBoanas. [IpaBuia nuddepeHunpoBanms. 3
15 6 Boszpacranue u yOpiBanue pyHKINU. DKCTPEMYMBI U TOUKU 3
' neperu6a QyHKIUH.
16. 6 Cxema uccneoBanust QyHKITHI. 4
17 6 AnrebOpanyeckue 3a7a4d Ha HanOOJIbIIIee M HAUMEHBIIICe 4
) 3Ha4YCHHUE (PYHKITUH.
18. 6 ITepBooOpaznas. Heonpenenéunblii UHTETpall. 4
19. 6 Onpenen€HHbIN UHTErpadl. 4
20. 7 DJIeMEHTH KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTH COOBITHSL. 8
22. 7 CiyyaliHbl€ BEJIMYUHBI. 8
23. 7 AKCHOMBI CTEPEOMETPHUH. 2
24. 8 Pemenue 3a1a4 ¢ noMoLIbI0 YypaBHEHUN 22
25. 9 Cnioco0OnbI 3a/1aHNS IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE. 1
26. 9 B3aumHoe pacnonoxeHue NpsiMpIX B IPOCTPAHCTBE. 4
27. 9 [TapanienbHOE U HEHTPATIBHOE MPOCKTUPOBAHMUE. 2
28. 10 KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE. 22
29. 9 IleprieHAMKYISIPHOCTD MPSAMOU U TIIIOCKOCTH. 1
30. 9 Teopema 0 TpEX mepHeHIUKYIApax. 4
31. 9 [Ipu3Hak nepneH UKyJISIPHOCTH IPSIMOM U TUIOCKOCTH. 4
3. 9 Yron Mexay mioCKOCTIMH, IPSIMBIMU, IPSIMOUN 1 1
IJIOCKOCTBIO.
33. 9 CBoMCTBa ¥ MPU3HAK NMEPIEHANKYISIPHOCTH INIOCKOCTEIA. 1
34. 9 [Ipu3Hak napajuIeIbHOCTH NPSIMBIX B IPOCTPAHCTBE. 2
35. 9 IIpr3Hak napamiebHOCTH MIIOCKOCTEH. 4
36. 9 OpTOroHaJIbHOE MPOCKTUPOBAHMUE. 4
37. 9 Paccrosiane Mexny purypamu u napajuieabHOCTb. 4
38. 9 Cdepa u map. 2
39. 9 Hunusnp. 2
40. 9 Konyc. 2
41. 11 Benukue ydyeHble MaTEMAaTUKU U UX OTKPBITHS 22
42. 12 OCHOBHBIE METOJIbI MATEMATUKHU 22
O01mmii 00beM, yac 290
6. YYHEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHUE

JUCIUATLTAHBI

6.1. OcHoBHas quTEpaTypa
1. Anrebpa m Hadana matematuyeckoro aHanusa 10-11 kmaccel: yueOnuk / III. A. Anmumos, 10. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e u3a., crep. — Mocksa: Ilpocsemenune,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT: HENOCPEACTBEHHBIN.
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10.

. Anrebpa u Hauana maremaTuueckoro aHanuza 10-11 xmaccer: yuebnuk / 1. A. Anumos, 10. M.

Komsirun, M. B. Tkauesa [u ap.]. —9-e u3n. — Mocksa: [Ipocsemenue,2021. - 463c¢. - ISBN 978-5-
09-077925-8. — TekcT: HENOCPENCTBEHHBIM.

. Anrebpa u Hauana marematudeckoro aHanmm3a 10-11 kmaccer: yue6nuk / I1I. A. Anumos, HO. M.

Komsirun, M. B. Tkauesa [u ap.]. — 8-e uza. — Mocksa: IIpocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — Tekct: HEMOCPEACTBEHHBI.

. Anrebpa u Hauana maremaTtuueckoro aHanmuza 10-11 xmaccer: yuebnuk / 1I. A. Anumos, 10. M.

Komsirun, M. B. Tkauesa [u ap.]. — 7-e uzn. — Mocksa: [Ipocsemenune,2019.- 463c. - ISBN 978-
5-09-071729-8. — TekcT: HEMOCPEACTBEHHBIH.

. T'eomerpus 10-11 kmaccer: yueonuk. JI.C. Atanacsan, B.®. byry3os, C.b.Kagomues [u ap.]. — 10-

e usn., crep. — Mocksa: IlpocBemenne, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr:
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xmaccer: yuebnuk / JI. C. Atanacsa, B. @. byry3os, C. b. Kagomues [u ap/]. —
9-¢ u3n. — Mocksa: Ilpocsemenne, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr:
HEINOCPEACTBECHHBIM.

I'eomerpus 10-11 knaccer: yueonuk / JI .C. Atanacsn, B. @. byry3os, C.b. Kagomnes [u ap.]. —
8-¢ m3a. — MockBa: IlpocBemenue, 2020. — 287c. - ISBN 978-5-09-073883-5. — Tekcr:
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 knaccer: yuebnuk / JI. C. AranacsH, B. @. bByry3os, C. b. Kagomies [u ap.]. -
6-¢ m3a. — Mocksa: IIpocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr:
HEMOCPEICTBEHHBIN

Martemaruka: anrebpa M Hayala MaTeMaTHYECKOro aHalin3a, reoMmerpus. Anrebpa W Hayaia
Matemarnueckoro aHanmsa 10-11 kmaccel (0a30BbIi 1 yrinyOneHHbIH ypoBHH): yueOnuk / 111, A.
Agnumos, FO. M. Konsirun, M. B. TkauéBa [u np.]. — 11-e u3g., ctep. — Mocksa: [IpocBenienue,
2023. — 463, [1] c.: un. - ISBN 978-5-09-107210-5. - Tekct: snektponHbii. - URL:
https://znanium.com/catalog/product/2089825

Mepznsk, A. I'. I'eometpust. 10 knace (yrioyOnéHHbl ypoBeHb): yueOHUK / A. I'. Mepamsak, . A.
Homuposckuii, B. M. Ilonskos; nox pen. B. E. [logonsckoro. — 7-e u3a., crep. — Mockaa:
IIpoceemenue, 2023. — 272 c.: un. - ISBN 978-5-09-103609-1. - Tekct: anektpoHHsIid. - URL:
https://znanium.com/catalog/product/2089981

6.2. lonoTHUTEIbHAS JIUTEPATypa

1.

I'yces, B. A. T'eomerpus: yuebHoe ocodue it cpeHero npodeccuoHanbHOro oopa3zoBanus / B.
A. T'yces, U. b. Koxyxos, A. A. [IpokodbseB. — 2-e u3 ., ucnp. u gomn. — Mocksa: 3parenbcTBo
FOpaiir, 2020. — 280 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-08897-7. —
Tekcr: anexrponnsii / DbC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449003 .

. boromornog, H. B. Marematuka. AnreOpa u Hauana aHanu3a. ba3oBelii ypoBenb: 10—11 kmaccsr:

yaeOHHMK I cpeaHero obmero obpaszoBanus / H. B. boromonoB. — Mocksa: U3marenbcTBo
Opaiit, 2023. — 241 c¢. — (O6meobpazoBatenbHblid 1UKIT). — ISBN 978-5-534-16084-0. —
Texct: onexktponubi // OOpasoBatenpHass 1uatrdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/530391

I'yceB, B. A. Marematuka. I'eomerpus. bazoBbrii ypoBern: 10—I11 kmaccel: y4eOHHK st
cpennero obmiero obpasosanus / B. A. I'yce, U. b. Koxyxos, A. A. [IpokodseB. — 2-e us.,
uctp. u gon. — Mocksa: M3gatensctBo Opaiit, 2023. — 281 c¢. — (OOmeo0OpazoBaTenbHbIN
k). — ISBN 978-5-534-16085-7. — Tekcr: anexTpoHHbIN // OOpa3zoBarenbHas 1uatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530392

6.3. [IporpammHoe o0ecnieyenune
Microsoft Windows unu Slaaexc 360
Microsoft Office Professional Plus 2019
KoncynpranT-Ilntoc
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Google Chrome nwnmu SInnekc.bpaysep

6.4. bazpl naHHBIX, MH(OPMAIMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHCTeMbl, WHTepHeT-

pecypchl
— Caiit «MaremaTuka u ¢pusnka» https://educon.by

— OOmepoccuiickuii MaTeMatnueckuii moptan Math-Net.Ru - http://www.mathnet.ru/

— ConpaBouno-npaBoBas cucrema «Koncymnprantllmoc» —http://www. consultant.ru/

— Kopmoparmuss  Maiikpocopt B chepe oOpazoBanusi -  https://www.microsoft.com/ru-
ru/education/default.aspx

— Hayunas snextponnas 6ubnuoreka «Kubepnennnka»- http://cyberleninka.ru/

— [udposoii oopazoBarenbHblil pecypc IPR SMART - https://www.iprbookshop.ru/

— DnektpoHHO-O0nbmmoTeunas cucrema ZNANIUM - https://znanium.com

— Oo0pasoBarenbHas miatdopma FOpaiir - https://urait.ru/

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

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

TMATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JIUCIIUIIJINHbI
Jlns peasin3aluy IUCLUILIMHBI TPpEOyeTcs Cleyrollee MaTepuaIbHO-TEXHUUECKOe 00eCIIeYeHHE:

— s TPOBEACHUS JIEKIHMH, YPOKOB — y4yeOHas ayIuTOpHsi, OCHAIlleHHas OOOpYyIOBaHUEM U
TEXHUYECKUMH cpelncTBaMu oOyJeHHUSI: yaeOHast Me0eb, JKpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOTHBIC MATEPUAIIBI;

— J7Is IPOBEJCHMS MPAKTUYECKUX 3aHATHHA — ydyeOHas ayJUTOpHs, OCHAIEHHas 000pylOBaHUEM U
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHS: yueOHas Meberb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIE MaTepUabl; KAONHET 0€30MaCHOCTH KU3HEAEATEIbHOCTH;

— s OpTaHM3ALMU CaMOCTOATENbHON padOThl - MOMEIICHHE, OCHAIICHHOE KOMIIbIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHMs K ceTH «VIHTepHeT» M obecredeHueM JIocTyna K
3JIEKTPOHHON MH(POPMAIMOHHO-00pa3oBaTeNbHOM cpeae MHCTUTyTa, pacXoiHbIe MaTepHaIbl;

— I TEKYLIEro KOHTPOJIA M IPOMEKYTOUHOM aTTecTalMy - ydyeOHas ayAMTOpHs, OCHAIICHHas
00OpyJIOBaHUEM M TEXHHUYECKUMH CpeACcTBaMU oOyueHHs: yyeOHash MeOenb, 3KpaH, MPOEKTOD,
HOYTOYK, pacXoJIHble MaTE€pPHAJIbL.

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

OOyyaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABISAIOTCS CIelHaIbHbIe
y4eOHUKH, ydeOHbIE TOCOOMS W JUAAKTHUYECKHE MaTepUalibl, CIICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOyueHHUsT KOJUJIEKTUBHOTO M HWHIMBUAYAIBHOTO TIOJB30BaHUS, YCIYI'M acCUCTeHTa (ThIOTOpa),
OKa3bIBAIOLIETO  OOYyYaroIMMCS ~ HEOOXOAMMYIO  TEXHHYECKYI0 TOMOIb, a TakXke YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAonepeBOoUUKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aJdaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
310POBBSI.

OcBOeHHE TUCIUIUIMHBI OOYYArOIIMMHCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/JI0POBbSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU 00YYAIOIIUMUCS, @ TAK)KE B OT/IEIBHBIX TPYIIIaX.

OcBOoeHHE JUCIHUIUIMHBI OOYYAarOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMH  3JI0POBBS
OCYILIECTBIISIETCSI C y4eTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOro  pa3BUTHS, WHAMBHIYaJTbHBIX
BO3MOXXHOCTEHN U COCTOSIHUSA 310POBBS.

B mensx noctymHocTH MOJy4YeHHs BbICHIEr0 oOpa3oBaHHsS IO 00pa3oBaTENbHON Iporpamme
JUIAMH ¢ OTPAaHUYECHHBIMHA BO3MOXXHOCTSIMU 3/IOPOBBS IPU OCBOCHUU AUCIUILTUHBI 00€CIIEUHBACTCS:

1) ansg AuL ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 110 3pEHUIO:

— MPUCYTCTBUE THIOTOPA, OKA3BIBAIOIIUI CTY/IEHTY HEOOXOAUMYIO TEXHUUECKYIO IIOMOIIb C Y4ETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IepelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIMChIBAs MO TUKTOBKY),
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— IUCbMEHHBIC 33/aHUS, a TaKKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— crieruagbHble y4eOHUKHU, YUeOHBIE TTOCOOUS M TUIAKTUYECKUE MaTepHalbl (MMEIOIe KPYIHbIH
mpudT WK ayanodaiiie),

— UH/IMBUIyaJbHOE paBHOMEpPHOE ocBelleHne He meHee 300 mrokc,

—Ip¥ HEOOXOAMMOCTU CTYAEHTY JAJIsl BBIIOJHEHUS 3aJaHus NPEAOCTABIAETCS YyBEIMYMBAIOLIEEe
YCTPOWCTBO;

2) ans U1 ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbS IO CIIYXY:

— IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLINHI CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYI0O MOMOIIb C
Y4€TOM MHIMBUIYAJIBHBIX OCOOEHHOCTEN (IIOMOraeT 3aHATh pabouee MeCTO, IepeIBUraThCs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3aIUCHIBAs O] IUKTOBKY),

— obecreuynBaeTcsl HaIM4YKMe 3BYKOYCHJIMBAIOUIEH ammapaTypbl KOJUIEKTUBHOIO IOJb30BAHUS, MPU
HE00X0AMMOCTH 00yUaroeMycst MpeAoCTaBIsAETCS 3BYKOYCHIIMBAIOIIAs anmaparypa WHAUBHIYaTbHOTO
I10JIb30BaHMS;

— obecreunBaeTCs HaAJIEKAUTMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEICHUS HH(OpMaIuy;

3) ias UL ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHM  3/10pOBBSl, MMEIOLIMX HApYyLIEHHUsS OIOPHO-
JBUTaTeILHOTO anrapara:

— NMCbMEHHBIE 3aJJaHUs BBIIOJHIIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM IPOrPaMMHBIM
o0ecredeHneM Ui HaJJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIaHUI0 00YYarOIIErocs 3aJaHusl MOTYT BBIIOJIHATHLCS B YCTHOM hopme.

[IporpamMma cocTaBieHa B COOTBETCTBUM C TpeboBaHusmu DeaepaibHOr0 TroCyAapCTBEHHOTO
00pa30BaTeNpHOTO CTAaHIApTa CcpemHero ooémero obpa3zoBanusi, yTB. [Ipukasom MuHucCTepcTBa
obOpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 u O©OII.
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JlonmosiHeHWs1 M U3MeHEHHsI K padodell mporpaMmme
0o0meo0pa3oBaTeIbHOM IMCUMILINHBI «MaTeMaTHKa)
cneurajabHOCTh: 40.02.04 FOpucnpyaeHuus
HANMPaBJEeHHOCTHh Mporpammbl: FOpuct B cepe npaBoBoro obecnevyeHus OpraHu3anuii u

rpaxkaaH

Brecenusie nsmenenns Ha 2024/2025
y4eOHBIH roj

YTBEPXAIO
Hexan ®UCT

K.B. Urnarenko
«23»sauBaps 2025r.

B paGouyto mporpammy BHOCSATCS CEIyIOIIUE U3MEHEHUS:
6.1. OcHoBHas quTEpaTypa

1. AnreOpa u Hayana matemarndyeckoro anaiamsa. 10-11 kmaccel. ba3oBelii u yrimyOneHHBINH
ypoBHH: yueOHuk / III. A. Anumos, 10. M. Konsarun, M. B. Tkauesa, [u ap.]. - 12-e u3na., crep. -
Mocksa: [Ipocsemienue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: 31€KTpOHHBIM. -
URL:https://znanium.ru/catalog/product/2157448

2. Maremaruka: anreOpa M Havajla MAaTeMaTHYECKOTO aHaim3a, reomerpus. ['eomerpus:
10—11-# xnaccel: 6a30BbIN 1 yriTyOsieHHbINH ypoBHU: yueOHuK / JI. C. AtanacsH, B. @. Byty3oB,
C. b. Kanomues [u np.]. — 12-e u3n., crep. — Mocksa: [Ipocsemienue, 2024. — 287, [1] c.: uin.
— (MI'Y — mxone). — ISBN 978-5-09-112137-7. - Tekct: snexkrponHsii. — URL:
https://znanium.ru/catalog/product/2157048

3. TI'yceB, B.A. T'eomerpus: ydeOHOe mocobue I cpeaHero mnpodeccCHOHaTLHOTO
obpazoBanusi / B. A. I'yceB, U. b. Koxyxos, A. A. [IpokopreB. — 2-¢ u3a., HCHp. U JOM. —
Mocksa: WznarensctBo HOpaiit, 2024. — 280 c. — (IIpodeccuonansHoe oOpazoBaHHE). —
ISBN 978-5-534-08897-7. — Texkct: anexktponHslii // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/541432

6.2. lonoTHUTEIbHAS JIUTEPATypa
1. I'yces, B. A. Matemaruka. ['eomeTpusi. ba3osslit ypoBens: 10—11 kiaccsl: yaeOHUK 115t
cpennero obmiero oopaszosanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodbeB. — 2-¢ u3.,
ucnp. u jgorn. — Mocksa: U3marensctBo FOpaiit, 2023. — 281 c. — (OOGmmeo0pazoBaTenbHbIN
nuki). — ISBN 978-5-534-16085-7. — Tekct: anekTponnsiii / OOpa3oBatenbHas miatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530392
2. boromonos, H. B. Maremaruka. Anrebpa n Hadana aHanu3a. bazoeiit ypoBern: 10—11

KJacchl: y4eOHHMK aisi cpeaHero oOmero oOpasoBanuss / H. B. BoromonmoB. — Mocksa:
NznarensctBo IOpaiit, 2023. — 241 ¢. — (OG6meoOpa3oBarenbHbIil 1uki). — ISBN 978-5-534-
16084-0. — Texct: snexTpoHHbId / OOpa3oBarensHas 1uatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/530391

Cesepo-KaBKa3sckuii coumasnbHbIi MUHCTUTYT

BUB/TMOTEYHO-UHGOPMALIMOHHbIN
LIEHTP

2024-2025 yueGHbliirop,

Pabouas mporpamma mnepecMOTpeHa U pPEKOMEHIOBaHAa Ha 3acelaHuu Kadeapbl MPUKIATHON
nHpopMaTuk 1 MateMaTuku oT «17» saBapst 2025 1. mpotokoi Ne6
3aB. Kadeapoi J.I'. JIOBSHHUKOB



PaGouass mporpamMma mepecMOTpeHa © ofo0OpeHa Ha 3aceJaHud Yy4eOHO-METOIUYECKON
xomuccun ®UCT ot «23» sauBaps 2025 r. mporokost Ne5
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