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1.IHEJIU U1 3AJIAYH OCBOEHU S JINCHHUIIJIMHBI
Heassmu ocBoeHUS TUCUUTUIMHBI «MaTeMaTHKa SBISETCS:

- (opMHUpOBaHME TPEACTABICHUII O MaTeMaTHKe, KaK YHHBEPCAJIbHOM SI3bIKa HAYKH, CPEICTBE
MOJIETTUPOBAHUS SBJICHUM U MPOLECCOB, 00 UESIX U METOJaX MaTEeMaTHKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYJIbTYPbl, KpUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM Jjisi OOYy4YEeHHs MO COOTBETCTBYIOIIEH
cneuuanbHocTd 40.02.04 ¥Opucnpynenmus, B Oyayiei npodeccCuoHanbHOM eI TeTbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUAMHU, HEOOXOJMMbIMU B TOBCETHEBHOM JKU3HM,
UL U3Y4YCHHs ILIKOJBHBIX €CTECTBEHHOHAYUYHBIX TUCIMIUIMH Ha 0a30BOM YypOBHE, MJIS IOJY4EHHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YIIyOJeHHON MaTeMaTHYECKON MOATOTOBKY;

- BOCIHTaHHE CPEICTBAMHM MATEMAaTHUKU KYJIbTYpPbl JMYHOCTH: OTHOLICHHS K MaTeMaTHKE Kak
gacTu OOIIeUeTIOBeUeCKOl KyJIbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTEeMaTHKH, SBOJIOIMEH
MaTeMaTHYECKUX Ui, TOHUMaHHU 3HAYMMOCTH MaTeMaTHKH [T 00IIECTBEHHOTO IIporpecca.

3agayamMu OCBOEHUS TUCIUILTUHBI «MaTeMaThKay sSBISIOTCS:

- CHCTEMaTH3UpOBAaTh CBEACHUS O 4YHCIAX; W3YUYUTh HOBBIE BUIbl YHCIOBBIX BBIPAKEHHH W
(opmyu;

-  COBEpPILEHCTBOBaTh NPAKTUYECKUE HABBIKM M BBIYMCIUTENbHYIO KYIbTYpY, pAacUIUPHTb U
COBEpIICHCTBOBAThH alireOpanyueckuii anmnapar, copMUpPOBaHHBIA B OCHOBHOM ILIKOJIE M €r0 PUMEHEHHE
K PELICHUIO MaTeMAaTUYECKUX U HEMaTeMaTHYECKUX 3aj1ay;

-  paclIMpUTh M CHCTEMaTU3UPOBAaTh O0OIIME CBEACHHUA O QYHKIMIX, IOMOJHEHHE Kiacca
U3ydaeMblX (QYHKUMH, WILIIOCTpAIMs INUPOTHl MpUMEHEHHs (GYHKUMN JUIs ONHCAHUS W H3YyYEHUS
peanbHbIX 3aBUCUMOCTEH;

-  U3YYUTh CBOMCTBA MPOCTPAHCTBEHHBIX Tel, (HPOPMUPOBATH YMEHHS NPHUMEHSATH MOJYYCHHBIC
3HAHUA JUISl pEIICHUs MPAKTUUECKUX 3ajay;

- pa3BHUBaTh NPEACTABICHUS O BEPOSATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B OKpPY’KaIOIIEeM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYAIbHbIE U pPEeYeBbI€ YMEHHUS IMyTeM 00OralleHuss MaTeMaTHu4ecKoro
A3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIIUICHUS;

-~  TO3HAKOMHUTBLCS C OCHOBHBIMHU UJESIMU M METOJIaMU MaTeMaTUYECKOTO aHaIN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

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

ITpenmerHas 06sacTh JUCHMILIMHBI — «MaremaTuka 1 HHPOPMAaTHKa».

JucuummHa «MaremaTikay OCBauBaeTcs Ha yriayOJIEHHOM ypOBHE.

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

MexnpeaMeTHble CBA3U: HHPOPMATHKA.

TpeGoBanust K BXOJAHBIM 3HAHUAM, YMEHUSM U KOMIIETCHLIUSAM CTYACHTa (OPMHUPYIOTCS Ha OCHOBE
MpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa3oBaHuUs.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JIJUCIUITIJINHBI
OcBoeHHe conepkaHus y4eOHOW AMCHUILTUHBI «MaTemaTtuka» o00ecCleunBaeT IOCTHIKECHUE
CIICAYIONINX PE3yJIbTATOB:

a) IUYHOCMHDBIX.

— HHTEpeC K pa3Iu4yHbM cdepaM npodecCHOHANBHON IeSTEeNbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbL;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MIPOTSHKEHUH BCEH JKU3HU;

— OCO3HaHWE IIEHHOCTH HAyYHOW JMEATEIHHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO H
UCCIIEIOBATEIBCKYIO eI TEIbHOCTh HHIUBHUIYaIbHO U B TPYIIIIC.

0) memanpedomemmuix:



@®opMUpOBaHNE YHHUBEPCATbHBIX YUEOHBIX IIO3HABATENIbHBIX JEHCTBUH BKIIOYaeT Oa30BbIC

JIOTHYECK

W€ NEeHUCTBUS:

BBISBJISITH KAueCTBA, XapaKTEPUCTUKM MATEMaTUYECKMX MOHSITHMM W OTHOIIEHUH MEXITY
HOHATUAMM; (POPMYITUPOBATh ONPEAEICHUS OHATHIA;

YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccU(UKalWK, OCHOBAaHHS Ui OOOOIIEHUS U
CPaBHEHHUs, KpDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, IPOBOIUThH AHAJIIOIMH, BCKPHIBATh B3aUMOCBS3U U
IpOTUBOpEUNs B (akTax, JaHHBIX, HAOMIONEHUSAX M YTBEPKICHUAX; NpeiaraTb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IIPOTUBOPEUU;

BOCIIPUHMMATh, (OPMYIMPOBAaTh U IPeoOpa3oBbIBaTh CYXICHMs: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIC;

JieNIaTh  BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSTENIBHO J0Ka3aTelNbCTBA MAaTEMATUYECKUX YTBEPXKIEHHUH (TpsMble U OT
IIPOTUBHOI0), BBICTPaUBaTh AapryMEHTALMIO, IPUBOJUTH MpPUMEPbl M KOHTPIPHUMEPHI,
000CHOBBIBaTb COOCTBEHHBIC CYKICHHS U BBIBOJIBI,

BBIOMpPATh CIOco0 perieHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB DELICHUS,
BbIOMpPATh HauboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSTENBHO BBIIACICHHBIX KPUTEPHUEB).

@®opMUpOBaHNE YHHUBEPCATbHBIX YUEOHBIX IIO3HABATENIBHBIX JIEHCTBUH BKJIIOYaeT Oa30BbIC

HCCIIENOB

aTeJILCKHUE NEUCTBUS:

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

(dhopmMyIupOBaTh BOMPOCH], GUKCUPYIOLIHNE MPOTUBOPEUNE, MPOOJIEMY, YCTaHABIUBATh HCKOMOE
U JIaHHOE, ()OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIM YKCIIEPUMEHT, UCCIICAOBAHUE TI0 YCTAHOBIICHUIO
OCOOCHHOCTEH  MareMaTH4ecKoro OOBeKTa, TIOHATHSA, TPOIEAYPHl, IO  BBISBICHUIO
3aBUCUMOCTEH MEXJy OOBEKTaMH, MOHATHSMHU, MPOIEAYpaMH, HCIOJIH30BATh PAa3IMYHbBIC
METO/IBI;

CaMOCTOATENbHO (OPMYITHUPOBATh OOOOIIEHUS W BBIBOABI MO pPE3yJbTaTaM IPOBEICHHOTO
HaGHIO,Z[eHI/IH, HCCICOOBaHUA, OLICHUBATH ,Z[OCTOBepHOCTB HO.HY‘-IGHHBIX pesyanaTOB, BBIBOJIOB U
000011IeHH#, MPOTHO3UPOBATH BO3MOKHOE UX PA3BUTHE B HOBBIX YCIIOBUSIX.

®opMupOBaHNE YHUBEPCAIbHBIX Y4YEOHBIX ITO3HABATENbHBIX JEHCTBHI BKJIIOYaeT paldoTy cC
nH(pOpManue:

BbIOMpaTh  WHGOpPMAMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIU3UPOBATh U
UHTEPIPETUPOBATh  MH(MOPMALMIO  PA3IWYHBIX  BHAOB W (GOpPM  IPEACTABICHHS;
CHCTEMAaTU3HpPOBAaTh M CTPYKTYpPUPOBaTh HH(OPMAIHMIO, NPEACTABIATh €€ B Pa3IHMUYHBIX
dbopmax;

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

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

aHaJTM3UPOBaTh WH(POPMALIMIO, CTPYKTYpUPOBATh €€ C MOMOINbI0 TabJaHIl U cxeM, 0000IIaTh,
MOJIETTMPOBAaTh MAaTEeMaTHUYECKH: JeJIaTh YCPTEeKM M KpPAaTKHE 3allUCH II0 YCIOBUIO 3aiadH,
oroOpaxkaTh rpa)u4ecku, 3aUCHIBATh C TOMOIIBIO (OPMYIT;

¢dbopMynupoBaTh TpsAMBIE W OOpaTHBIE YTBEP)KACHHS, OTPHUILAHWE, BBIBOAWTH CIICICTBHS;
pacrio3HaBaTh HEBEPHBIC YTBEP)KIACHUS U HAXOJUTh B HUX OLIMOKU;

NPOBOANTH MAaTEMaTHUECKHE HYKCIIEPUMEHTHI, PEIIaTh 33/1a4l MCCIIEJ0BATEIBCKOIO XapakTepa,
BBIJIBUTaTh MPEAINOJIOKEHUS, JO0Ka3blBaThb WM ONpPOBEPrath MUX, HPUMEHSSI HHIYKIHUIO,
AEIYKIUIO, aHAJIOTHIO, MaTeMaTHYECKUE METO/IbI;

CO3/1aBaTh CTPYKTYpHPOBAHHbIE TEKCTOBbIE MaTEpUANIbl C HCIOJb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IPOrPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTMH, HMCIOJIB30BaTh TaOIWYHBIC
0a3bl JaHHBIX;

UCIIONIF30BAaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKHUEe MOJEIH Ul aHalIn3a OOBEKTOB U IPOIECCOB,



OLIEHUBATh aJIeKBAaTHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WM IPOLECCY; IMPEACTABIATh
pe3yabTaThl MOACIMPOBAHKS B HATJIAIHOM BUJE.

B) NPEOMemHubiX:

BJIaJICHHE METOJaMH JIO0Ka3aTeIbCTB, AITOPUTMAMH PEUICHUS 3a/1a4; YMEHUE (opMyIupoBaTh
OTIpeieNIeHNs, aKCUOMBI 1 TEOPEMBI, IPUMEHSTDH UX, TPOBOIUTH JTOKa3aTeIbHBIE PACCYKICHHS B
XOJIe PeIICHMs 3a]1a4;

YMEHHUE ONEepUpOBaTh MOHATUSAMH: CTEMEHb YWCIA, JIorapu(dM YHMCIA; YMEHHE BBINOJIHATh
BBIUUCIICHHE 3HAYCHWH M TpeoOpa3oBaHUsS BBIPAKECHUH CO CTEMECHSAMH H JIOTapu(MamH,
npeoOpa3oBaHus IPOOHO-PAIIOHAIBHBIX BBIPAXKCHU;

YMEHHE OIEPUPOBATh TMOHATUSMH: pallMOHANBHBIC, WpPpAlMOHAIBHBIC, II0Ka3aTelbHEIC,
CTETIeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPABEHCTBA, NX CHCTEMBI;
YMEHHE OIEepPUpPOBATh TOHATHUSAMH: (YHKIWS, HENpepbiBHAas (YHKIHS, TMPOU3BOIHAS,
nepBoOOpa3Hasi, ONpEeICHHBI HHTErpall; YMEHHE HaXOAUTh MPOU3BOAHBIC 3JIEMEHTapHBIX
(GYHKINH, UCTIONB3Ys CIIPABOYHBIC MAaTEePHAJIbl; UCCICAOBATh B MPOCTEHINX cIydasx (yHKIUH
HA MOHOTOHHOCTh, HAXOJWTh HAWOONBIINE W HAUMEHBIINE 3HAYCHUS (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJh30BAHMEM allllapaTa MaTEeMaTHYeCKOrO aHaju3a; MPHUMEHSTh
IPOM3BOJIHYIO MIPH PEIICHUH 33/1a4 Ha JIBI)KEHUE; pellaTh NPAaKTUKO-OpUEHTHUPOBAHHBIC 33]auu
Ha HauOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
YMEHHE OIEpPHpPOBATh MOHITHSIMH: paludOHANbHAs (YHKIHMA, TMOKazareiabHas (QyHKIHS,
creneHHas QyHKIus, jJorapudmMuueckas GyHKIHs, TPUTOHOMETpHUYeCKue (PyHKIIUU, oOpaTHBIC
(GyHKIMU; yMEHUE CTPOUTH TpadUKM HU3YYEHHBIX (DYHKIUI, MCIONB30BaTh TIpadUKU IPH
U3y4EHHUH TPOIIECCOB U 3aBUCHMOCTEH, TP PEUICHUH 3a/1a4 U3 IPYTUX YYEeOHBIX MPEAMETOB U
3a/1a4 U3 peaTbHON KU3HH; BBIPAXKaTh (DOPMyJIaMH 3aBUCIMOCTH MEXK]Ty BETHUHMHAMU;

YMEHHUE peliaTh TEeKCTOBBIC 33/1a4K Pa3HBIX THUIOB (B TOM YHUCIIE HA MPOICHTHI, JOJH U YaCTH,
Ha JIBWXKEHHE, PaboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 3aJlaud U3 00JacTH yIpaBlICHUS
JMYHBIMU M CEMEWHBIMU (PMHAHCAMHM); COCTABIISATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO YCJIOBHIO 33Jayd, MCCIEN0BaTh IMOJYYCHHOE pelIeHHEe U  OICHUBATh
NPaBONI0I00HOCTh PE3YIIbTATOB;

YMEHHUE OINEpHpOBaTh MOHATUAMHU: cpelnHee apupMETHYecKoe, MeauaHa, HauOoJbllee U
HaVMEHbIIIEe 3HAYCHUs, pa3Max, IHMCIEPCUs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HabOpa;
YMEHHE W3BJICKaTh, WHTEPIPETUPOBATH WHGOPMAIUIO, TPEICTABICHHYI0 B Tabnmuiax, Ha
auarpamMmax, Trpadukax, OTpa)kamllyld CBOMCTBa pEalTbHBIX TPOIECCOB W  SIBJICHUMU;
IPEACTaBIATh UHPOPMALIMIO C TOMOLIBIO TAOMHUIl M JHArpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE
JIAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM IpadUIeCKUX METOJIOB U SJICKTPOHHBIX CPECTB;

YMEHHUE OINEpPHPOBATh TMOHATHAMHU: CIYYalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C HWCIOJIB30BaHUEM TpadUyecKux
METO/OB; TPUMEHATH (OPMYJBI CIOXKEHHS M YMHOXCHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (QOpPMYIBl TPU pEIICHUH 33/]a4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI,
3HAKOMCTBO CO CIYYaliHBIMH BEJIHMYMHAMHU; YMEHHE NMPUBOJUTH IIPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

YMEHHUE OINEepUpOBaTh MOHATHAMM: TOYKA, MpsAMasi, MJIOCKOCTb, IMPOCTPAHCTBO, IBYI'PAaHHBIN
yroJl, CKPEIIMBAIONIMECs NpsSMbIe, MapaJUIeTbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH, yroim MeXIy HNpSAMBIMH, Yrojd MEXAY NPSMOW U IUIOCKOCTBIO, YTOJ MEXKIy
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXKIy MPSMBIMHU, PACCTOSTHUE
MEXy IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh INPU PEUICHUH 3a]ady M3y4YeHHbIE (AKTBl U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHHUE OINEpHpOBATh IOHATUSMHU: MHOTOTPAHHHK, CEYEHME MHOTOTpPaHHUKA, KYO,
napajieNienure];, Npu3Ma, mupaMuaa, Gurypa M MOBEpXHOCTh BpAIICHUS, IWIMHAP, KOHYC,
mrap, cepa, ceueHus GUTYpHI BpalleHUs, TUIOCKOCTh, Kacaromascs cepsl, MIMHIPA, KOHYCA,
TUTOIAb TIOBEPXHOCTH MUPAMUIBI, IIPU3MBI, KOHYCA, IMIMHIPA, TUIOMAAb chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapajulelienuieia, THpaMubl, TPU3MbI, [MIJIUHAPA, KOHYCa, [Iapa; YMCHHE
n300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAICHHS, UX CCUCHHs] OT PYKH, C ITOMOIIHIO



YEepPTEeKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATH MPAaBUIIbHbIE MHOTOTPAHHUKH;

YMEHHUE OIEepPHpPOBATh TOHATHSIMU: JIBUKEHHE B IPOCTPAHCTBE, NOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; MCIIONB30BATh OTHOILIEHUE IUIONIa/led MOBEPXHOCTEW U OOBEMOB IMOAO0OHBIX
¢buryp npu pemieHuu 3aaay;

YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yroj, IUIOMaab, O0BbEM, IUIOIIAIh
MIOBEPXHOCTH ), UCTIOJB3Ysl U3yUYEHHBIE (POPMYIIBI U METOMBI;

YMEHHE ONEepUPOBATh MOHATUSAMU: MPSAMOYrOJbHAS CHCTeMa KOOpIMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOPA, CKAJSPHOE IMPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, MPOM3BEJECHUE BEKTOpa Ha YHWCJIO; HAXOAUTh C MOMOILNBIO H3YYEHHBIX (opMyll
KOOPJMHATHI CepeIMHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMs TOUKAMU;

yMEHHE BBIOMPATh MOAXOASIIMNA M3YyYEHHBIH METOJ ISl pelIeHUs 3aJauyd, pacrno3HaBaTh
MaTeMaTHuecKue GakThl U MaTeMaTUYeCKHe MOJICIH B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHE MPUBOAUTH INPUMEPbl MATEMAaTHUYECKUX OTKPBITUH pPOCCHICKON H
MHUPOBOM MaTeMaTU4eCKOM HaAyKH.

YMEHHE ONEepUpOBaTh MOHATUSAMU: OMNpENEICHUE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOWCTBO,
NPU3HAK, JOKa3aTelbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYINPOBATH 0OpaTHOE
U TPOTHBOIOIOXKHOE YTBEpXKACHHE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HUCIOJIB30BATh
METOJ MaTeMaTU4YeCKOW WHAYKIUH; MPOBOAMTH JOKa3aTelbHbIE PACCYXKICHHS MPHU PELICHUU
3aJa4, OLICHUBATh JIOTUYECKYIO MMPaBUIBLHOCTh PACCYKICHUIA;

YMEHHUE ONEPUPOBATh MOHATHAMU: MHOXECTBO, TOJMHOXKECTBO, ONEpallMi HaJl MHOXECTBAMHU;
YMEHHE MCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OINHCAHMS pPeajbHBIX
IPOIIECCOB U SIBJICHUHN, 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 Pa3sIUYHBIMHU CIIOCOOAMH; HCHOJIB30BaTh rpadbl MpU
pElIeHUH 3a]1aY;

yMEHHE CBOOOJHO ONEpPHpPOBATh MOHATHUSMH: COYETaHHE, MEPECTaHOBKA, YUCIIO COYETaHHIA,
YUCJIO TEepPeCcTaHOBOK, OwHOM HpIOTOHA; yMEHHME NPUMEHSITh KOMOWHATOpHBIC (aKThl |
paccyXIeHHs Ui PEeLIeHus 3a1ay;

YMEHHE OINEpPUpPOBaTh MOHATHAMH: HATypallbHOE YMCIIO, LI€JI0€ YUCIIO, OCTATOK MO MOAYIIO,
palMoHANBbHOE YWCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA HATYypaJIbHBIX, LEJbIX,
palMOHANIbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh MPU3HAKU JEIUMOCTH,
HAaUMEHBIINK OOIIMI NenuTenh W HauMeHbInee oOliee KpaTHOe, alroput™M EBkauma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUHCIICHUS,

yMEHUE CBOOOJHO OINEPUPOBaTH MOHATUAMHU: CTENEHb C IEJBIM [OKa3aTeleM, KOpeHb
HATypaJIbHOM CTENEeHH, CTENEeHb C PAllMOHANbHBIM MOKa3aTelieM, CTENeHb C JAeHCTBUTEIbHBIM
(BeliecTBEHHBIM) TIOKa3aTeseM, JOrapugmM 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO
YHUCIIa;

YMEHHUE ONEepUpOBaTh MOHATHUAMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa ypaBHEHUIN U HEPABEHCTB, PAaBHOCWIIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIC, MPpPALMOHAIbHbIC, MOKa3aTelbHbIe, CTENEHHBIE, JorapuMUIecKue,
TPUTOHOMETPUYECKHE YypaBHEHHUS, HEPaBEHCTBA U CHCTEMbI; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMbI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; PEIIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBl C IapaMeTpoM; MPUMEHSTh ypaBHEHHs, HEPAaBEHCTBA, MX CHUCTEMBI JUISl pEIICHUS
MaTeMaTHUYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOM KHU3HH;

yMEHHE CBOOOJHO ONEPUPOBATH TMOHATUAMH: Tpaduk GyHKIMH, oOpaTHas (QyHKIHS,
KOMITO3UIUS (QYHKIUH, TUHEHHas (QyHKIMs, KBagpaTu4Has (yHKUHWS, CTENCHHAas (QYHKIUS C
LEeNbIM [OKa3aTejaeM, TpUTOHOMEeTpudeckue (GYyHKUIUU, O0OpaTHblE TPUTOHOMETPUUECKHE
¢yHKIMHM, TOKa3aTeabHas U Jorapugmuueckas GyHKIMNA; YMEHHE CTPOUTH rpaduku QyHKIUH,
BBITIOJTHSITH MIPE0Opa3oBaHus rpadukoB (PyHKITHIL;

YMEHHUE HCIIOJIb30BaTh Tpaduku (QyHKIUH s U3Y4YEHUS HPOIECCOB M 3aBHCUMOCTEH NpHU
pELIeHNH 33a4 U3 APYTUX y4eOHbIX IPEIMETOB U U3 pealbHON KU3HU; BhIpaXkaTh GopMyIaMu



3aBHCUMOCTH MEX/1y BETUUYNHAMH;
yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHAMHU: YETHOCTh (YHKIHMH, NEPUOTUYHOCTh (DYHKIUH,
OTrPaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (QYHKLIHH, HauOoiblee U
HavMEHbIIEe 3HA4YeHUS QYHKIMM Ha MPOMEXKYTKEe, yMEHHE NpPOBOAMWTH HCCICIOBAaHHE
GyHKIUY;

YMEHHE HCIOJIb30BaTh CBOMCTBA U IpadKH (GYHKIMHA U peIICHUs YpaBHEHUH, HEPABEHCTB U
3aJa4 C TapameTrpaMmu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBA PEIICHUHN
YpaBHEHUI, HEPABEHCTB U HX CHUCTEM;

yMeHHE CBOOOJHO ONEpUPOBaTH MOHATHUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHUECKas
nporpeccusi, T€OMETpUYecKass MpOrpeccHs, OECKOHEYHO YOBIBaloIias TreoMeTpudecKas
nporpeccusi; YMEHHE 3a7aBaTh IMOCIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
(opmyu;

YMEHHUE ONEPHPOBATH MOHATUAMU: HENPEPHIBHOCTh (DYHKIMM, aCUMITOTHI rpaduka QyHKIHUH,
nepBasi W BTOpas MpPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH W (u3ndecKuil CcMBbICH
IPOM3BOJIHOM, MEpBOOOpa3Has, ONPEACICHHBIM WHTErpajl; YMEHHE HAXOAWUTh ACHUMIITOTHI
rpaguka (QyHKINUH; YMEHHE BBIYMCIATH NPOU3BOJHBIE CYMMBI, IPOW3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (YyHKIUH;

YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO M HCCIeNoBaHUS (YHKIWH, IS HAXOKACHUS
HAWJIYYIIero peleHns B MPUKIIaJHbIX, B TOM YHCJIE COIMATbHO-OKOHOMUYECKHX U (PU3NYECKUX
3aja4ax, A ONpEeNICHUs CKOPOCTH M YCKOPEHHS; HAaXOAUTh IUIONIagN U 00BeMBbI QUryp ¢
MOMOIIIBI0 WHTErpaja; MPUBOIUTH NMPUMEPHl MATEMAaTHYECKOTO MOJCTUPOBAHMS C IOMOIIBIO
nuddepeHIMaTbHBIX YPAaBHCHHU;

YMEHHUE ONEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIIa,
MOAYJb ¥ apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3alucH KOMIUIEKCHBIX — YHCEl
(reomeTpuyeckas, TPUTOHOMETpHYECKass U  anreOpanyeckas); yMeTb  IPOHU3BOJIUTH
apuMeTHIeCKre ACHCTBHUS C KOMIUICKCHBIMU YHCIIAaMW; TPUBOJUTH TPUMEPHI HCIOIb30BaHHS
KOMILJICKCHBIX YHCET;

yMEHHE CBOOOJIHO ONIEPUPOBATH MOHATHAMU: CpeAHEe apuPpMETHIECKOE, MeruaHa, HauOoJIbIee
U HauMEHbIIee 3HAYEHMs, pa3Max, IUCIEpCHs, CTaHAAPTHOE OTKIOHEHUE Ui ONHCAHUS
YHUCIIOBBIX JAaHHBIX; YMEHHE HCCIEJOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TpaUyecKuxX METOOB U 3JEKTPOHHBIX CPEACTB; rpaduyecku HCCIeA0BaTh
COBMECTHBIC HAOJIIOICHHS C TOMOIIBIO THarpaMM pacCeUBaHMs U IMHEHHOH perpeccuu;
YMEHUE HaxXOIHUTh BEPOSTHOCTH COOBITUM C MHCIOIB30BaHMEM TIpaUUecKUX METOJIOB;
NPUMEHATH ISl peIleHHs 3a1ad (GOPMYIIBI CIOKEHUS M YMHOXKEHHS BEPOATHOCTEH, (GOpMyITy
HOJTHOM BepoATHOCTH, (popmyny bepnymnu, komOuHaTopHble (DaKThl U (POPMYIIBI; OLIEHUBATH
BEPOSTHOCTH pEATbHBIX COOBITHIl; yMEHHE OIEpPHPOBATh MOHATHUSAMH: CIydaliHas BEJIMYMHA,
pacripenielieHue BEpOSITHOCTEW, MaTeMaTHYecKOoe OXHJaHHe, IHCIEepPCUus W CTaHJIapTHOE
OTKJIOHCHHE CITy4aillHOW BEIMYUHBI, (YHKIMH pacIlpeleseHnss W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeJIbHOI0 U HOPMAJIBHOTO paclpe/ieieHnii; YMEHHUE HCII0JIb30BaTh CBOWCTBA M3YYEHHBIX
pactpeneneHuil Uil pemIeHHs 33a/1a4; 3HAKOMCTBO C TIOHSATHSAMH: 3aKOH OOJBIIMX YHCEl,
METOAbI BBIOOPOUYHBIX HCCIEAOBAaHUI; yYMEHHE MPHUBOJAUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

yMEHHE CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: TOUYKA, NpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroj, IBYTPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, MepeceKaroluecs,
napaielbHble U CKPEIIHUBAIOLINECs IPSIMbIe, TapalJIeIbHOCTh U MEPIEHUKYIIPHOCTD MPSIMBIX
M IUIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YTOJl MEXIy HpPSAMOH M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NpPU PEIICHUM 3a/a4 H3y4eHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; yMCHHE
ONEpUpPOBATh  IMOHATUSAMH: MHOTOTPAaHHMK, CEUYEHHWE  MHOTOTpaHHHMKA, IPaBHJIBHBIN
MHOTOTPaHHHK, TIPH3Ma, MUpaMHIa, GUTypa U MMOBEPXHOCTh BPAIICHUs, IWIMHAP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHYCa W LWIMHJpPA, HapajjielibHble OCH WU
OCHOBAHMIO, CEYEHHE IIapa, IMJIOCKOCThb, Kacaromascsi cdepsl, IMUIMHIpPA, KOHYCa; yMEHHE



CTPOUTH CEUEHHE MHOTOTPaHHUKA, HM300pakaTh MHOTOTPAHHUKH, (UTYpHl U TOBEPXHOCTH
BPALLEHUS, UX CEYEHUs, B TOM YHCJIE C OMOILBIO NEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHATh
CBOWCTBA F€OMETPUUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYIUPOBATH ONPENEICHUS U3ydaeMbIX
¢Guryp, BBIIBUIaTh THUIOTE3bl O CBOWCTBAX M MpPHU3HAKaX TEOMETPUUYECKUX (QUryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HUX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3IMYHBIM PU3HAKAM, BBINOIHATE HEOOXOJUMBIE TOTIOJIHUTEIbHBIE IOCTPOEHUS;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHAMM: IUIOMAAb (UTYpPBl, 00beM (QHUryphl, BeTUYHMHA
yIJ1a, pacCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXIY HMPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, TUIOH[anb c(epbl, IUIOMaab IOBEPXHOCTH MUPAMUABI, NPU3MBIL, KOHYCA,
IWINHAPA, 00beM Ky0a, MpsMOYToJbHOIO Mapajulesienunesia, MMpaMuibl, TPU3MbI, HWIMHIPA,
KOHYcCa, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (QUTYD;

yMEHHue CBOOOJHO ONEpUpPOBaTh MOHATHAMU: JBM)KEHUE, NapauIebHbIN EPEHOC, CUMMETPUS
Ha IUIOCKOCTH U B INPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mmoao0usi, MoA00HbIE (UTYPHI;
YMEHHUE paclo3HaBaTh PaBHblE M MOJOOHBIE (PUIYphI, B TOM 4YHCIE€ B NPUPOAE, UCKYCCTBE,
aApXUTEKType; YMEHHE UCIIOJIb30BaTh T€OMETPUYECKHE OTHOLICHHS, HAXOIUTh F€OMETPHIECKUE
BEITMYMHBI (JJIMHA, YTrOJI, IUIONIaJb, OOBEM) MpU pEHICHWH 3aJad W3 JPYrux Y4eOHBIX
IIPEAMETOB U U3 PEAILHOM KU3HH;

YMEHHE CBOOOJHO ONEpPHPOBATH MOHATUSAMM: INPSAMOYTojbHAs CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA HA YHCIIO,
pa3ioKeHue BEKTopa Mo 0a3ucy, CKaJlsipHOE MPOU3BENIEHHE, BEKTOPHOE IMPOU3BEAECHUE, Yroi
MEXy BEKTOpPaMH; YMEHHE HCIOJIb30BATh BEKTOPHBIH U KOOPAWHATHBIN METOM JUIS peIIeHUs
reOMETPUYECKUX 3a7ad M 3aJad JOpYyrux Y4eOHBIX MPEIMETOB; ONEpUPOBAaTh IMOHITHUAMU:
Mmatpuna 2 x 2 u 3 X 3, onpelenuTenb MaTpULbl, FTEOMETPUUYECKUIN CMBICI ONIPENETUTENS;
YMEHHE MOJEIMPOBATh PEAIbHbIE CUTYyallUd Ha S3bIK€ MAaTEMATUKH; COCTABIIATH BBIPAKECHMUS,
YpaBHEHHsI, HEPABEHCTBA M HUX CHUCTEMBbI IO YCIIOBHIO 3aJ]aud, HMCCJIEI0BAaTh IMOCTPOCHHBIC
MOJIENIM C UCMOJb30BAHUEM ammapara anreOpbl, HHTEPIPETUPOBATh IOJYYEHHBIN pe3yJbTarT;
CTPOUTH MaTeMaTHUECKUE MOJIEIH C MOMOILIbI0 T€OMETPUYECKUX MOHATHIH U BEIIMYMH, PEIIaTh
CBSI3aHHBIE C HHMMU HPAaKTUYECKHE 3aJauyd; COCTAaBJIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT; pellaTh MNPUKIAAHBIE 3aJaud  CpPeACTBaMHU
MaTeMaTHYeCKOro aHaliu3a, B TOM 4YHCIE COLHUAIbHO-DKOHOMHMUYECKOIO U (U3NYECKOTrO
XapakTepa;

yMEHUE BBIOMpaTh MOAXOIAIIMNA METOA Ul pELIeHUs 3aJaud; IOHMMAaHUE 3HAYUMOCTH
MaTeMaTHUKd B W3YYEHUH TNPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U SIBJICHUN; yMEHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTeMaTHKH B HUCKYCCTBE, YMEHHME NPUBOAUTH NPUMEPHI
MaTE€MaTUYECKUX OTKPBITUI POCCUICKON U MUPOBOM MAaTEMaTU4YECKON HAYKH.

4. OBBEM JUCHUIIJIMHBI U BUbI YUYEBHOM PABOTHI
OO0muit 00bEM QUCHUILIHHEI COCTABIIIET 328 aKaJIeMUUYECKUX YacCOB.

Ounas dhopma

Bun yueGHOM paboThI Bcero yacos 1 Cemectpet >
AyauTOpHbBIE 3aHATHS (BCEro) 320 128 192
B TOM YHCIIE:
Jlexmmm, ypokwu (JI) 130 64 66
[paktuueckue 3ansatus (I13) 174 64 110
Koncynpranus 2 - 2
CamocrositesbHas 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
O06mmii 06bem, yac 328 136 192
3aouHas popma

Bun yueGHOM paboThI Bcero yacos 1 Cemectpet >
AyIuTOpHBIE 3aHATHS (BCEro) 34 16 18
B TOM YHCIIE:
Jlexumwn, ypoku (JIK) 14 8
[Tpaktrueckue 3ausatus (113) 20 10 10
Koncynpranus - - _
CamocrositesbHas padora (Bcero) (CP) 290 118 172
B TOM YHCIIE:
CaMonoJroToBka (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeNoB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 290 118 172
MaTepuaia U MaTepuajia yueOHUKOB M YIEOHBIX TTOCOOHUH,
MOJITOTOBKA K MPAKTUYECCKUM 3aHSATHUSIM )
dopma MPOMEKYTOUHOUN aTTECTANKI 2 2

4 KOHTPOJIb
Hast IK3aMEH
paborta

O0uuii 00beM, Yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHDBI

5.1 Conep:xanue TUCUMIJIMHBI

Ne HaunmenoBanue pasnena
pasnmena Coneprxanue pasnaena (TeMbl)
(Tembl) (TeMbr)
1. MaremaTuka: ajredpa u HayaJia MATEMaTHYECKOr0 aHAJIM3a
Pemienne 3agay C HCIONB30BAaHMEM CBOMCTB 4YHCET H
CHUCTEM CUMCIJICHUSA, JEITUMOCTH, JOJIE U 4acTel, MPOLIEHTOB,
MOAyJIeH uncen. Pemenne 3a1ad ¢ UCIOJIb30BaHUEM CBOMCTB
1 [ToBTOpEHME cTeneHe W  KOpHEH, MHOTOYICHOB, MPeoOpa3oBaHUM

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

DIJIEMEHTHI TEOPUH
2 MHOXECTB U
MaTeMaTUYECKON JIOTUKHA

MHoxecTBa  (YHUCIOBBIE, T€OMETPUUYECKHUX
XapaKkTepuCTUYECKOEe  CBOMCTBO,  DJJIEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OecKkoHeYHOoe MHOXKecTBO. CrmocoOsl
3aJlaHus MHOKECTB [TonmHOXECTBO. OTtHo1eHus
MPUHAJICKHOCTH, BKJIIOYEHUsS, paBeHCTBa. Omeparuu Hal
mHOxecTtBamu. Kpyru Oiinepa. KoHeunsle u OecKOHEUHBIE,
CUYCTHBIC U HECUCTHBIC MHOYKCCTBA.

HctunHble W JOXKHBIE BBICKA3bIBAHMS, OIEpalluu Ha
BBICKA3bIBAaHUSIMH. Aneebpa BbICKA3LIBAHUII. Cas13b
BBICKA3bIBaHUM ¢ MHOXKECTBaMU. KBaHTOPHI CyllleCTBOBaHUS U
BCEOOIIIHOCTH.

uryp).

3aKoHEI TOTUKU. OCHO8HbIE T02UYecKue npaesuja. Pemenne




JOTMYECKUX 3aJa4 C HCIOJb30BaHUEM KpYyroB Ouiepa,
OCHOBHbBIX 102UYECKUX NPABUL.

VYmozaxkmroueHuss. OOOCHOBaHMSIT M JIOKa3aTelIbCTBO B
MaTeMAaTHKeE. TeopeMsl. Buaer MaTEeMaTUYECKUX
YTBEpXKICHUH. Buowl ookazamenvcme. Mamemamuyeckas
UHOYKYUS. Ymeeporcoenus: obpamHoe OaHHOMY,
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOLONACHOMY
oannomy. llpu3Hak ¥  CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIOBHUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagHeHusl.
Aneopumm Esexauoa. Kumatickass meopema 06 ocmamrax.
Manaa meopema Pepma. q-uunbie cucmemvl CUUCTEHUA.
Dyuxyus Junepa, Yucio U cymma oenumeneii. HamypaibHO20
yycua.

Uucna 1 BeIpaXeHUs

JleMicTBUTEIBbHBIC YHCIIA.

ToxaecTBeHHBIE MpeoOpa3oBaHUS.

CreneHp ¢ JOCHUCTBUTEIILHBIM IIOKa3aTeJIeM, CBOMCTBa
CTCTICHH.

Jlorapudm umcma, cpoiictBa sorapudma. JlecaTuuHbIi
norapudm. HYucro e. Hamypanvnwiii Jo2apum.
[TpeobOpazoBanme J0rapuMUIECKUX BHIPAKEHUN.

VYpaBHEHUS 1 HEPABEHCTBA

Pemienne 3amay ¢ MOMOIIBIO YHCIOBBIX HEPaBEHCTB M
CHCTEM HEpPABEHCTB C OJHOW MEPEMEHHOH, C MPUMEHEHUEM
M300paXEHUS YMCIOBBIX TPOMEKYTKOB.

['padpuaeckoe pereHne ypaBHEHHI 1 HEPABEHCTB.

Uppanmonaibablie ypaBHEHUS! U HEPABEHCTBA.

[Ipocreiinne mokazaTenbHbIE YpaBHEHHS U HEPABEHCTBA.

CucTembl MOKa3aTeNbHBIX YPABHEHUI 1 HEPABEHCTB.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMsl Torapu)MIUYECKHX ypaBHEHUN NHEPABEHCTB.

TpuronomeTpuyeckrue ypaBHEHUSI 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHHUM 1 HEPABEHCTB.

Memoo unmepeanos 011 peuieHus HepageHcma.

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

Cucmemvl  nokasamenvHelx,  jJo2apuppmudeckux  u
uppayuonanbHulx  ypasuenuu. Cucmemvl NOKA3AMENbHOIX,
Jlo2apugmuieckux HepaseHcms.

Ypasuenus, cucmemvl ypasuenuii ¢ napamempom.

OyHKIUU

CrenenHas (yHKIHIHM €€ CBOWCTBA, U TPaduK.

Bzaumno  obpammuvie  ¢ynxyuu. Ipaguxku  63aumHo
0OpamHvIX hyHKYUIL.

Pemenue 3a1au ¢ MCMONB30BAaHUEM YUCIOBBIX (DYHKIIUN U
ux rpadukoB. lcmomp3oBaHue CBOWCTB ©  TpaduKoB
JUHEWHBIX M KBaJpaTHM4YHBIX  (QYHKUUH,  OOpaTHOMH

IPOTIOPIIMOHATIBHOCTH U PYHKIIUU ) = Jx.
[TokazaTenpHast GYHKIMS B €€ CBOWCTBA, U TPpaduK.
Jlorapugmuueckasi pyHKIUS U €€ CBONCTBA, U rpaduk.
TpuroHomeTpuveckasi OKpYKHOCTb, paJidaHHasi Mepa yriia.
Cunyc, KOCHHYC, TaHT€HC, KOTAaHT€HC MPOMU3BOJBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO M CICACTBUS W3
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HETO.
3Ha4YeHUs TPUTOHOMETPUUYECKUX (DYHKIMHA ISl YIJIOB 0°,

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

CNLOJICEHUSL  MPUSOHOMEMPUYeCKUX — (YHKYuil,  (opmyivl
npueedenus, opmyibl 080UHO20 apeyMeHma.

Tpuronomerpudeckue QyHKINH.

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

QDyuxyus )y =ctgx. CaoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (PYHKIIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

ApKKOCHHYC, apKCUHYC, apKTaHTEHC qrcoa.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHEHUs. PelieHne TpuroHoMeTpu4ecKnX ypaBHEHUH.

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

Hynn  GyHKOMH, TPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamOomnpilee ¥ HauMMEHblIee 3HAYCHUE
¢dynkuuu. [Tepuoanueckre GyHKIH. YeTHOCTh U HEYETHOCTD
¢yukuunit. CroxxHsle GyHKINU.

Ilpeobpazosanus  epagukos  Gyukyui: cosue B8001b
KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, ompaxceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

DIIEMEHTHI
MATEMATHYECKOTO aHATN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
byakuun.  ['eomerpudeckuit. ©u  (QU3HYECKUH  CMBICHT
npou3BoaHOW. [Ipon3BOAHbBIE BIIEMEHTApHBIX  (YHKLIUH.
IIpasuna ouggepenyuposanus.

Bmopas npouseoonas, ee ceomempuieckuii u usuyeckuil
CMBICIL.

[lonarue o HenpepbIBHBIX (QyHKIMIX. TOUKH IKCTpemMyma
(MakcumMyMa M MuHHMyMa). MccrnenoBanue 3iieMeHTapHBIX
(GyHKIMH HA TOYKU SKCTpeMyMa, HanOoJbIllee U HauMEHbIIIee
3Ha4YeHHE C MOMOIIbIO MPOU3BOAHON. [locmpoenue epaguxos
Qyukyutl ¢ nomowwlo  npou3eoonvix.  Ilpumenenue
NpoOU3B0OHOU NPU peuleHuU 3a0ay.

[TepBooOpa3Hasi. Ilepsoobpasnvie 9N1eMEHMAPHBIX
¢ynxyuii. Ilnowaov kpusonunetinoti mpaneyuu. DPopmyna
Hviomona-Jletionuya. Onpedenennviii unmezpan. Beiuucienue
niowaoel NIOCKUX ¢ueyp u o00vemMos men 8paujeHusi ¢
HOMOWBIO UHMe2Pand.

MartemaTuka: BCPOATHOCTD M CTATHCTHKA

CraTtucrtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amay Ha TabmuyHoe W rpaduueckoe
MpEeACTaBlIeHUE JaHHbIX. Mcmoib3oBaHME  CBOMCTB U
XapaKTEPUCTHK YHUCIIOBBIX HAOOPOB: CPEIHUX, HAMOOJBILIErO
¥ HAMMCHBIIETO 3HAUYCHUs, pa3Maxa, oucnepcuu. Pewenue
3a0au Ha onpeodeneHue Yacmomyl U 6epPOIMHOCIU COOLIMULL.
Boviuucnenue geposmuocmeti 6 onvlmax ¢ pasHOB03MONCHbIMU
neMeHmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem
Kombunamopuxu.  Pewenue  3a0au  na  @vluucieHue
8epoOAMHOCEl  HEe3aBUCUMbBIX  cODbIMULL,  NPpUMEHEHUe

11




Gopmynwl  croocenun eeposmuocmeti. Pewenue 3adauy ¢
npumeHeruem ouazpamm diiepa, Oepesa GeposmHocmel,
Gopmynvr bepuynnu.

Ycnosnas 8€pOSIMHOCb. Ilpasuno  ymmnodcenus
sepossimuocmeti. Dopmyna noHoU 6epoOAIMHOCMU.

Huckpemnvie cryuatinvle GeIudUHbl U PACNPEOENeHUS.
Hezasucumvie cnyuaiinvie senuuunvl. Pacnpedenenue cymmol
U NPoU36eOeHUs HE3ABUCUMBIX CTYYAUHBIX BETUUUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cay4auHou
eenuuunvl. Mamemamuueckoe oodcudanue U OUCNEPCUs.
CcyMMmbl CLYYAUHBIX BENIUYUH. T'eomempuueckoe
pacnpeoenenue. bunomuanvnoe pacnpedenenue u - e2o
ceotlicmea.

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

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

llonamue o Hopmanenom pacnpeodenenuu. Illapamempol
HOpManbHo2o pacnpedenerus. [Ipumepsl cryyatinHblx 6eauyuH,
NOOUYUHEHHbIX — HOPMANLHOMY — 3AKOHY — (NOSPEuHOCmb
usMepeHutl, pocm 4elo8exa,).

Hepagencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
bonvwux  yucen.  Bulbopoumwvili  memoO  uzmepenusi
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowamue o
koaghuyuenme xoppenayuu. Coemecmuuvle HaAOIIOOEHUS 08YX
CLYYAUHBIX BENIUYUH. Buvibopounwiii K03 puyuenm
KOppensayuU.

TekcToBbBIC 33 aUn

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

MaremaTuka: reoMeTpust

I'eomerpus

Pemenne 3amad ¢ TnpuMEHEHHEM CBOMCTB ¢uryp Ha
IUIOCKOCTH. 3aJaud Ha JOKa3aTeIbCTBO U  IOCTPOCHHUE
KOHTprpumepoB. Hcnosb30BaHue B 3aJadax MPOCTEUILIMX
JOTHYECKUX mpaBwil. PenieHuwe 3amad ¢ HMCIOJIb30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYIOJbHBIX
TPEYroJbHUKaX, (PAKTOB, CBS3aHHBIX C YETHIPEXYIOJIbHUKAMHU.
Pemenne 3amau ¢ uCHonb30BaHUWEM (DAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMU. PemieHne 3a1a4 Ha U3MEpPEHMsI Ha IIJIOCKOCTH,
BBIYMCJICHUE JIJIMH U TUIOanen. PeuieHue 3a0ay ¢ nomoubio
6EKMOPO8 U KOOPOUHAM.

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

Touka, npsAMasg M IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI
CTEpEOMETPUM M  CIEACTBHS M3  HHUX. B3auMHoe
pPacIoOKEeHUE MPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
[TapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N3o00pakeHre MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTYp Ha
IJIOCKOCTH.

PaccrostHust Mex 1y (purypaMu B IpOCTPAHCTBE.

Yrubel B npoctpadcTBe. [lepneHAuKYIsIpHOCTh NPSIMBIX U
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IIJIOCKOCTEM.

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

MHOrorpaHHuKH. [Tapannenenunen. CaoiicTBa
npsAMOYroJibHOTO mapamnenenunena. Teopema [lucgaropa B
npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuaa
W TpaBwibHas npm3Mma. lIpsMas nupamuga. JIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UWIMHAP, KOHYC, cdepa u 1map.
OcHoBHBIE CBOMCTBA MPSAMOT0 KPYroBOro HUIMH/PA, PSMOTO
KpyroBoro konyca. IM3o0pakeHne Ten BpaimieHUs Ha
MJIOCKOCTH.

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

Ipocmeviwue KomMOUHAYUU ~ MHO20CPDAHHUKO8 U  mel
spawjenus  medxcoy  coboi.  BblUUCIEHHWE  DIIEMEHTOB
MIPOCTPAHCTBEHHBIX GUTYp (pedpa, TMaroHaiu, yribl).

[Inomane NOBEPXHOCTU NPABUIIBHON MUPAMUIBL U IIPAIMOM
npusMmbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYroBOTO
WIMH]IPA, TPSIMOTO KPYrOBOTO KOHYCA U IIapa.

[Tonsitue 06 o6vemMe. OObeM MUPaMHIBI U KOHYCA, TPU3MBbI
u mmHapa. O6beM mapa.

[Tonsitne o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpaleHus. Axcuomsl obvema. Bwvisod gopmyn obvemos
NPAMOY20/IbHO20 napaiieienunedd, NpusmMsvl U RUPAMUODL.
Dopmynvl 01 HaxodxicoeHus obvema mempas’opa. Teopemvi
06 omHoweHUsAX 00bEMOS.

Ilooobuvie mena 6 npocmpancmee. COOTHOLICHUST MEXITY
TJIOMIA IMU TTIOBEPXHOCTEH U 00beMaMHu MOJOOHBIX TEll.

Heuoicenuss 6 npocmpancmee. napaniieibHulll NEPeHoc,
YEHMPANbHas — CUMMEmpUsl, CUMMEMPUs  OMHOCUMETLLHO
nirockocmu, 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 chepsl.

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

KomOuHanmu MHOTOrpaHHUKOB M T€J BpaLCHUS.
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BekTopsl 1 KOOPAUHATHI B
IIPOCTPAHCTBE

Bektoper u koopauHaThl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YHCJIO, YO MEKIY
BekTopamu. KoJuimHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckansipnoe npoussedenue eekmopos. Teopema o paznodiceHuu
8eKMoOpa no mpem HeKOMNIaHapHuiM eekmopam. CransapHoe
npouszeedeHue ekmopos 6 Koopounamax. IIpumenenue
8EKMOPO8 NPU peuleHuu 3a0a4 Ha HAXOHCOeHUe PACCMOIHUL,
Onun, niowiaoell u 06vemos.
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Ypasuenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepvr 6  npocmpancmee. Dopmyna Oas  GbIYUCIEHUS
PACCMOAHUSL MeHCOY MOUKAMU 8 NPOCMPAHCHEe.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ nOMOWbIO
8EKMOPO8 U MemoooM KOOpOuHam. DleMeHmbl 2eomempuu
macc.

11

Ucropust maTeMatuku

Uctopusa matemarnku. Bkiaa BeIAalOMKUXCST MaTEMaTUKOB
B pa3BUTHE HAyKH; POJIb MaTEMATUKH B pa3Butuu Poccun.
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Metoabsl MaTeMaTUKU

Meronel  MaremaTuku. [Ipumepsl  MaremMaTHUYECKUX
3aKOHOMEPHOCTEN B IIPUPOLE, B TOM YHUCIIE
XapaKTEpU3YIOIIMX KPACOTY M COBEPLICHCTBO OKPYXKAIOLIETO
MHUpa U NPOU3BEACHUN UCKyCcCTBa. IIporpaMMHBIe cpencTsa u
JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU  PELICHUU
MaTEMaTHYECKUX 3a/1a4.

5.2. CTpyKTypa IUCHUILIHHBI (TEeMAaTHYeCKOe MIAHUPOBAHUE)
Ounas popma oOydeHHs

Ne KonnuecTBo yacos
pasnena HaumenoBanue pazzaena (TeMbl) Beero 1 113 (C) CP
(TempI)
1 cemectp
1 Maremaruka: anredpa u Hadasaa
MaTEMaTHYeCKOTro aHAJIn3a
I1.1. IloBTOpEeHNE 6 4 2 -
12 DNEeMEeHTHI Teopui MHO>KECTB u 6 4 ) i
MaTeMaTU4YECKOM JIOTUKH
1.3. | YUncna u BelpaskeHUs 8 6 2 -
1.4. YpaBHEHMS 1 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 I'eomeTpus 51 16 32 3
HUmoezo 136 64 64 8
2 ceMecTp
1 Maremaruka: anrebpa u Hayaa
MaTEeMaTHYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMATUYECKOT0 aHAIN3a 44 20 24 -
1.7. DyHKIUU 44 20 24 -
2 Marematnka: BEpOSTHOCTh U CTATHCTHKA
29, Cratuctuka W TeOopus BEPOSITHOCTEH, 12 i 12 i
JIOTHKA M KOMOMHATOpUKA
2.3. TekcToBble 331241 10 - 10 -
3. I'eomeTpus
3.2 I'eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 HcTopust MaTeMaTuku 6 6 - -
3.5 MeTtoabl MaTeMaTHKH 10 - 10 -
ATTecTanus 14
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Koncynpranus 2
Hmoezo 192 66 110 -
O06ummii 00bem, yac 328 130 174 8
3aounas popma oOyueHust
Ne KonnuecTBo yacos
pasnena HaumenoBanwue pa3nena (Tembl) Beero T 13 (C) CP
(TembI)
1 cemectp
1 MaremMaruka: anredpa u Hadasga
MaTEMaTU4YeCKOro aHajn3a
1.1. IToBTOpeHune 12 - 2 10
12 DIeMEeHTHI TCOPMH  MHOXKECTB N 15 i i 15
MaTEMaTHYeCKOM JIOTUKHI
1.3. Uucna 1 BeIpaxXeHUs 19 2 2 15
1.4. YpaBHEHUs 1 HEpABEHCTBA 22 - 2 20
1.5. OyHKIUU 20 - - 20
2 MaremMaruka: BEpOSITHOCTh M CTATHUCTHKA
21, Cratuctuka W TEOpUS BEPOATHOCTE, 2 ) ) 18
JIOTUKA U KOMOMHATOPUKA
3. I'eomerpus
3.1 ['eomerpus 24 2 2 20
ArtTtectanus 2
Hmozco 136 6 10 118
2 cemMecTp
1 MaremMaruka: anre6pa u Hadasga
MaTEMaTUYeCKOro aHajn3a
1.6. DJIEMEHTHI MAaTEMAaTUYECKOIO aHAIN3a 26 4 2 20
1.7. DyHKIUU 24 - 4 20
2 MareMartuka: BEpOSITHOCTh M CTATHUCTHKA
29, Cratuctuka W TEOpUs BEPOATHOCTE, 24 i i 24
JIOTUKA U KOMOMHATOPUKA
2.3. TexcToBrIe 3agaun 24 - - 24
3. I'eomeTpust
3.2 ['eomerpus 22 - 22
3.3 BekTopb! 1 KOOpAMHATHI B IPOCTPAHCTBE 28 4 4 20
3.4 Hcropus maTeMaTUKU 22 - 22
3.5 MeTtoabl MaTEMaTUKH 22 - - 22
ArtTtectanus 2
Hmoeo 192 8 10 172
O0uuii 00 beM, Yac 328 14 20 290
5.3 IlpakTU4yecKue 3aHATHS U CEMHUHAPDI
Ounas popma oOydeHHs
Ne No paznena Tema KonnuectBo
/11 (TeMBI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.2 DJIEMEHTHI TEOPUU MHOXKECTB U MATEMATUYECKOU JIOTUKH 2
3 1.3 Yucna 1 BeIpaKeHUs 2




1.4 YpaBHEHHs 1 HEPABEHCTBA 20
5 1.5 DyHKIUU 6
3.2 I'eomeTpus 32
1.6 DJIEMEHTHI MaTEMATUYECKOI0 aHaJIN3a 24
1.7 DyHKIUU 24
10 29 Cratuctuka ©W  TEOpHsl  BEPOATHOCTEH,  JIOTHUKa 12
] KOMOMHATOpHKA
3.2 I'eomeTpus 12
11 3.4 BekTopsl M KOOPAWHATHI 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 T€OpUs BEPOSITHOCTEH, JJOTUKA U )
] KOMOWHATOpHKA
5 3.1 I'eomeTpus 2
6 1.6 DJIEMEHTHI MaTEMATUYECKOT0 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 padboT KomunuecTBo
/11 (Tembl) 4acoB
5.6 CamocTosiTeIbHOE N3yYeHHE Pa31esioB (TeM) TUCHUILIHHbI
Ounast popma 00yueHus
Ne | Nepaznena Konunuectso
Bonpockl, BEIHOCHMBIE Ha CAMOCTOSITEIIbHOE H3y4eHUE
/11 (TemBbI) 4acoB
3aouHas popma 00ydeHHs
Ne
Bonpocskl, BHIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4eHUE Konuaectso
Noem/m | pazgema
(Tenbl) 4acoB
1. 1 KBaaparnunbie GyHKIIUHA 1 MOAYJIb YHCIIA 12
2. 2 MHokecTBa U X CBOMCTBA 27
3. 3 WppannoHalibHbIE U pallMOHAIbHbBIE YHCIA 15
2. 4 Crenennast QyHKIHS. 4
3. 4 JpoGHo-nuHeHast GyHKITHS. 5
4. 4 [ToxazarenbHast QyHKIMSL. 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 QYHKITNH. 3
11. 5 YpaBHEHHs. 5
12. 5 Hepasencrsa. 5
13. 5 CucreMbl ypaBHEHUN W HEPABEHCTB. 10
14. 6 ITpousBoanas. [Ipasuia nuddepeHunpoBaHms. 3
15 5 Bospacranue u yOpiBanue pyHKINU. DKCTPEMYMBI U TOUKU 3
) nepernda GyHKIUN.
16. 6 Cxema uccneoBanust QyHKITHI. 4
17 6 Anrebpanyeckue 3a7aud Ha HanOOJIbIIIee M HAUMEHBIIIEe 4
) 3Ha4YCHHE (PYHKITUH.
18. 6 ITepBooOpaznas. HeonpenenéHubiii UHTETpall. 4
19. 6 OnpenenéHHbIN UHTErpadl. 4
20. 7 DJIeMEHTHl KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTE COOBITHSL. 8
22. 7 CiyyaliHbl€ BEJIMYUHBI. 8
23. 7 AKCHOMBI CTEPEOMETPHUH. 2
24. 8 Pemenue 3a1a4 ¢ noMoLIbI0 YpaBHEHUN 22
25. 9 Crioco0nbI 3a/1aHMS MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE. 1
26. 9 B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE. 4
27. 9 [TapannenbHOE U HEHTPATIBHOE MTPOCKTUPOBAHMUE. 2
28. 10 KoopauHaTs! 1 BEKTOpPBI B IPOCTPAHCTBE. 22
29. 9 IleprieHAMKYISIPHOCTD MPSAMOU U TIIIOCKOCTH. 1
30. 9 Teopema 0 TpEX nNepHeHIUKYIApax. 4
31. 9 [Ipu3Hak nepneH UKyJISIPHOCTH HPSIMOM U TUNIOCKOCTH. 4
3. 9 Yron Mexay mioCKOCTIMH, IPSIMBIMU, IPAMOUN 1 1
IJIOCKOCTBIO.
33. 9 CBolCTBa ¥ MPU3HAK NMEPIEHANKYISIPHOCTH INIOCKOCTEIA. 1
34. 9 [Ipu3Hak napajuIeIbHOCTH NPSMBIX B IPOCTPAHCTBE. 2
35. 9 ITpr3Hak napamiebHOCTH MIIOCKOCTEH. 4
36. 9 OpTOroHaJIbHOE MPOCKTUPOBAHMUE. 4
37. 9 Paccrosiane Mexy purypamu u napayuieabHOCTb. 4
38. 9 Cdepa u map. 2
39. 9 Hunuunp. 2
40. 9 Konyc. 2
41. 11 Benukue ydyeHble MaTEMaTUKU U UX OTKPBITHS 22
42. 12 OCHOBHBIE METOJIbl MATEMATUKHU 22
O01mii 00beM, yac 290
6. YYHEBHO-METOANYECKOE n NH®OPMALIMOHHOE OBECIIEYEHUE

JUCIUATLITAHBI

6.1. OcHoBHas qUTEpaTypa
1. AnreOpa m Hadana matematuyeckoro aHanusa 10-11 kmaccsl: yueOnuk / 1. A. Anmumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e u3a., crep. — Mocksa: Ilpocsemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT: HENOCPEACTBEHHBIH.
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10.

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

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

. Anrebpa u Hauana marematudeckoro aHanmm3a 10-11 kmaccer: yue6nuk / I1I. A. Anumos, 1HO. M.

Komsirun, M. B. Tkauesa [u ap.]. — 8-e uza. — Mocksa: I[Ipocsemenne,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: IIpocBemenne, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr:
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xnaccer: yuebnuk / JI. C. Atanacsa, B. @. Byry3os, C. b. Kagomues [u ap/]. —
9-¢ u3n. — Mocksa: Ilpocsemenne, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr:
HEINOCPEACTBECHHBIMN.

I'eomerpus 10-11 knaccer: yueonuk / JI .C. Atanacsn, B. @. byry3os, C.b. Kagomres [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-¢ u3a. — Mocksa: IIpocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr:
HENOCPEICTBEHHBIN

Martemaruka: anrebpa M Hayala MaTeMaTHYECKOro aHalii3a, reoMmerpus. Anrebpa W Hayaia
Matemarnueckoro aHanmsa 10-11 kmaccel (0a30BbIi u yrimyOneHHbINH ypoBHH): yueOHuk / 111, A.
Agnumos, FO. M. Konsirun, M. B. Tkauéa [u np.]. — 11-e u3g., crep. — Mocksa: [IpocBemienue,
2023. — 463, [1] c.: un. - ISBN 978-5-09-107210-5. - Tekct: snektponHbiii. - URL:
https://znanium.com/catalog/product/2089825

Mepznsk, A. I'. I'eometpust. 10 knace (yrmyOunéHHblld ypoBeHb): yueOHHUK / A. I'. Mepamsx, /. 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: anektpoHHslid. - URL:
https://znanium.com/catalog/product/2089981

6.2. lonoTHUTEIbHAS JIUTEPATypa

1.

I'yces, B. A. T'eomerpus: yuebHoe mocodue 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 ypoBens: 10—11 kmaccsr:

y4aeOHMK I cpeaHero oomero obpaszoBanus / H. B. boromonoB. — Mocksa: U3marenbcTBo
Opaiit, 2023. — 241 c. — (O6meobpazoBatenbHblidi 1TUKIT). — ISBN 978-5-534-16084-0. —
Texct: onexktponubi // OOpazoBatenpHas 1uardopma IOpaitit  [caiit]. —  URL:

https://urait.ru/bcode/530391

I'yceB, B. A. Marematuka. I'eomerpusi. bazoBbrii ypoBern: 10—I11 kmaccel: y4eOHHMK st
cpennero obmiero obpazosanus / B. A. I'yce, U. b. Koxyxos, A. A. [IpokodseB. — 2-e u3.,
uctp. u gon. — Mocksa: M3gatensctBo Opaiit, 2023. — 281 c¢. — (OOmeo0OpazoBaTenbHbIN
k). — ISBN 978-5-534-16085-7. — Tekcr: anexTpoHHbIN // OOpa3oBarenbHas 1uatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530392

6.3. IIporpammHoe o0ecnieyenue
Microsoft Windows unu Slagexc 360
Microsoft Office Professional Plus 2019
Koncynprant-Ilntoc
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Google Chrome unu SInnekc.bpaysep

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

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

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

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

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

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

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

— DnektpoHHo-O0mbmmoTeunas cucrema ZNANIUM - https://znanium.com

— Oo0pazoBarenpHas miaTdopma FOpaiir - https://urait.ru/

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

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

TMATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JIUCIIUIIJINHbI
Jlis peasin3anuy IUCLUILIMHBI TpeOyeTcs Cleyrollee MaTepuaIbHO-TEXHUUECKOe 00eCIIeYeHHE:

— s TPOBEACHUS JICKIHH, YPOKOB — y4yeOHas ayIuTOpHs, OCHAIllEHHas OOOpYyIOBaHUEM U
TEXHUYECKUMH cpelncTBamMu oOy4eHMUSI: yaeOHast MeOenb, 9KpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIC MaTEPUAIIbI;

— J71s IPOBEJCHMS MPAKTUYECKUX 3aHATHHA — ydyeOHas ayJUTOpHs, OCHAIlEHHas 000pylOBaHUEM U
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHUS: yueOHas Meberb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIEC MAaTEpUabl; KAOUHET 0€30MaCHOCTH KU3HEAEATEIbHOCTH;

— s OpTaHM3ALMU CaMOCTOATENBbHON padOThl - MOMEIICHHWE, OCHAIICHHOE KOMIIbIOTEPHOM
TEXHUKOH € BO3MOYKHOCTBIO NMOAKIIOUEHMs K ceTH «VIHTepHeT» M obecredeHueM JI0cTyna K
3JIEKTPOHHON MH(POPMAIMOHHO-00pa3oBaTeNibHOM cpeae MHCTUTYyTa, pacXoIHbIe MaTepHAaIbL;

— I TEKYLIEro KOHTPOJIA M IPOMEKYTOUYHOM aTTecTalMy - ydyeOHas ayAMTOpHs, OCHAIIECHHas
00OpyJOBaHUEM M TEXHHUYECKUMH CpeACTBaMU oOyueHHs: yyeOHash MeOenb, 3KpaH, MPOEKTOD,
HOYTOYK, pacXoJIHble MaTE€pPHUAJIbL.

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

OOyyaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABIISAIOTCS CIielHaIbHbIe
y4eOHUKH, ydeOHBbIE TOCOOMS W JUAAKTHUECKHE MaTepUalibl, CICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOyueHUsT KOJUJIEKTUBHOTO M HWHIMBUAYAIBHOTO TOJB30BAaHUSA, YCIYI'M acCHUCTeHTa (ThIOTOpa),
OKa3bIBAIOUIETO  OOYyYaroIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 TMOMOIb, a TakXke YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAonepeBoUMKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, adaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
310POBBSI.

OcBOCHHE TUCIUIUIMHBI OOYYArOIIMMHCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU 00YYAIOIIUMUCS, @ TAK)KE B OT/IEIBHBIX TPYIIIaX.

OcBoeHHE JUCIHUIUIMHBI OOYYAarOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH  3JI0POBBS
OCYILIECTBIISIETCS C y4E€TOM OCOOCHHOCTEH  MCUXO(U3MUECKOro  pa3BUTHS, WHAMBHUIYaJTIbHBIX
BO3MOXKHOCTEHN U COCTOSIHUSA 310POBBS.

B mensx nmoctymHocTH MOJy4YeHHs BBICIIETO0 0Opa3oBaHHUsS IO 00pa30BaTENbHON Iporpamme
JTUIAMH ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/IOPOBBSI IPU OCBOCHUHU AUCIUILTNHBI 00€CIIEUHBACTCS:

1) ans AuL ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI 110 3PEHUIO:

— MPUCYTCTBUE THIOTOPA, OKA3bIBAIOIIUI CTYIEHTY HEOOXOANMYIO TEXHUUECKYIO IIOMOIIb C Y4eTOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IepelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUCHIBAs MO TUKTOBKY),
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— IMUCbMEHHBIC 33/aHUs, a TaKKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— clieragbHble y4eOHUKHU, YUeOHbIE TOCOOUS M JUIAKTUYECKUE MaTepHalibl (MMEIOIe KPYITHbIH
mpudT Win ayanodaiiie),

— UH/IMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He meHee 300 mrokc,

—Ip1 HEOOXOAMMOCTU CTYAEHTY JAJIsl BBINOJHEHMs 3aJaHus NPEAOCTABISAETCS yBEIUYMBAIOLIEe
YCTPOWCTBO;

2) Ans U1 ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbS IO CIIyXY:

— MIPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOLINH CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYI0O MOMOIIb C
Y4ETOM MHAMBUIYAJIBHBIX OCOOEHHOCTEH (IIOMOraeT 3aHATh pabdouee MeCTO, IepeiBUraThCs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3aIUCHIBAs O] IUKTOBKY),

— obecreunBaeTcsl HaIM4YKMe 3BYKOYCHJIMBAIOUIEH ammapaTypbl KOJUIEKTUBHOIO MOJb30BAHUS, MPU
HEO0X0AMMOCTH 00yUaromeMycst MPeAoCTaBIsAETCS 3BYKOYCHIIMBAIOIIAs anmaparypa WHAUBHIYaTbHOTO
M10JIb30BaHMS;

— obecreunBaeTCs HaAJIEKAUTMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEACHUS HH(pOpMaIuy;

3) i1 ouI ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMM  3/10pOBBSl, HMMEIOLIMX HApYyLIEHHUsS OIOPHO-
JBUTaTeNILHOTO anrapara:

— NMCbMEHHBIE 3aJJaHUs BBIIOJHIIOTCS Ha KOMIBIOTEPE CO CHELHATU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredeHneM U HaJJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIaHUI0 00YYarOIIErocs 3a/JaHusI MOTYT BBIIOJIHATHLCS B YCTHOM hopme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeboBaHusmu DeaepasbHOr0 TroCyAapCTBEHHOTO
00pa30BaTeNpHOTO CTAaHIApTa CcpemHero ooémero obpa3zoBanusi, yTB. [Ipukasom MuHucCTepcTBa
obpazoBanus 1 Hayku PO ot 17.05.2012 1. Ne 413 u OOII.
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