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1.IHEJIU U1 3AJIAYH OCBOEHU S JNCHHUIIJIMHBI
Henassmu ocBoeHUS TUCUUTUIMHBI «MaTeMaTHKa SBISETCS:

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

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KyJIbTYpbl, KpUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM jisi 0Oy4EeHHs MO COOTBETCTBYIOIIEH
cneuuanbHocTd 43.02.16 Typusm u rocTenpuuMCTBO, B Oyayiei npohecCHOHaIbHON AeITeIbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUSAMHU, HEOOXOJMMBbIMU B TOBCETHEBHOM JKU3HH,
UL U3YYEHHs ILIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIMIUIMH Ha 0a30BOM YypOBHE, MJIS IOJY4EHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YIIyOJIeHHON MaTeMaTHYECKON MOATOTOBKY;

- BOCIHTaHHE CPEICTBAMHM MATEMAaTHUKU KYJIbTYpPbl JMYHOCTH: OTHOLICHHS K MaTeMaTHKE Kak
gacTh OOIIeUesIOBeUYecKOl KyJIbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHUS MaTEeMaTHKH, SBOJIOIMEH
MaTeMaTHYECKUX UJeH, TOHUMAaHHUS 3HAYMMOCTH MaTeMaTHKH [T 00IIECTBEHHOTO IIporpecca.

3agayamMu OCBOEHUS TUCHUILTUHBI «MaTeMaTHKay SBISIOTCS:

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

-  COBEpPILEHCTBOBaTh NPAKTUYECKUE HABBIKM M BBIYMCIUTENBHYIO KYIbTYpY, pAacCUIUPHUTb U
COBEpIICHCTBOBAThH alireOpanyeckuii anmnapar, copMUpPOBaHHBIA B OCHOBHOM ILIKOJIE U €r0 PUMEHEHHE
K PELICHUIO MaTeMAaTHYECKUX U HEMaTeMaTHYECKUX 3ajay;

-  paclIMpUTh M CHCTEMaTU3UPOBAaTh OOIIME CBEACHHUA O (QYHKIMIX, IOMOJHEHHE Kiacca
u3ydaeMbIX (QYHKUMN, WITIOCTpAIMs IIUPOTHl MpUMEHEHHs (YHKUMH JUIs ONHCAHUS W H3YyYeHUS
peanbHbIX 3aBUCUMOCTEH;

-  U3YYUTh CBOMCTBA MPOCTPAHCTBEHHBIX Tel, (HOPMUPOBATH YMEHHS NPHUMEHSATH MOJYYCHHBIC
3HAHUA JUISl pElIeHUs TPAKTUUECKUX 3ajay;

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

-~ TO3HAKOMHUTHCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTEeMaTUYECKOTO aHAN3a.

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-METOANYECKOU CBsI3U ¢ Ipyrumu yacTtsmu OITOIL.

ITpenmerHas 06sacTh JUCUMITIMHBI — «MaremaTuka 1 HHPOPMATUKa.

JucnumnmHa «MaremaThkay OCBauBaeTcs Ha yriyOJIEHHOM ypOBHE.

CrpykTypHO aucuuiuinHa «MaremaTtuka»  BKJIIOYaeT pasfensl  «Anrebpa U Hayana
MaTEMaTHYECKOro aHaln3ay, «I'eomeTpusi», «BeposTHOCTb U CTaTUCTUKAY.

MexnpeqMeTHble CBA3U: HHPOPMATHKA.

TpeGoBanust K BXOJAHBIM 3HAHUSAM, YMEHUSM U KOMIIETCHLIUSAM CTYJCHTa (JOPMHUPYIOTCS Ha OCHOBE
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIUIIJINHBI
OcBoeHHe conepkaHus y4eOHOW AMCHMUILTUHBI «MaTemaTtuka» O00eCIeunBaeT IOCTIKECHUE
CIICAYIONINX PE3yJIbTaTOB:

a) IUYHOCMHDBIX.

— HHTEpeC K pa3Iu4yHbM cdepaM npodeccHOHANBHON eSTEeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHbL;

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

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

0) memanpeomemmuuix:



@®opMUpOBaHNE YHHUBEPCAJIbHBIX YUEOHBIX IIO3HABATENIBHBIX JEHCTBUH BKJIIOYaeT Oa30BbIC

JIOTHYECK

W€ NEeHUCTBUS:

BBISBJISITH KAueCTBA, XapaKTEPUCTUKM MATEMaTUYECKMX IOHSITHMA W OTHOIIEHUH MEXITy
HOHATUAMM; (POPMYITUPOBATh ONPEAETICHUS OHATHIA;

YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(UKaluy, OCHOBAaHHS Ui OOOOIIECHUS U
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, IPOBOIUThH AHAJIIOIMH, BCKPHIBATh B3aUMOCBSA3U U
IpOTUBOpEUNs B (akTax, JaHHBIX, HAOMIONEHUSAX U YTBEPKICHUAX; NpeiaraTb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUU;

BOCIIPUHMMATh, (OPMYIMPOBAaTh U MPeoOpa3oBbIBaTh CYXICHMS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IIKE; YCIOBHBIC;

JieNIaTh  BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSTENIBHO J0Ka3aTelNbCTBA MAaTEMATUYECKUX YTBEPXKJIEHHUH (TpsMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTALMIO, IPUBOJUTH MPUMEPbl M KOHTPIPUMEPHI,
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 IIO3HAaHUA,

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

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

CaMOCTOATENbHO (OPMYITHUPOBATh OOOOIIEHUS W BBIBOABI MO PE3yJbTaTaM IPOBEICHHOTO
HaGHIO,Z[eHI/IH, HCCICO0OBaHUA, 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(pOopManue:

BbIOMpaTh WMHGOpPMALMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIW3UPOBATh U
MHTEPIIPETUPOBATh  MH(GOPMALMIO  PA3IWYHBIX  BHAOB W (GOPM  IPEACTABICHHS;
CHCTEMaTU3HpPOBaTh M CTPYKTYpPUPOBaTh HH(OPMAIMIO, NPEICTABIATh €€ B Pa3IHUHBIX
dhopmax;

OLIEHUBATh HAJEKHOCTh MH(POPMALMU IO CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM KPUTEPUSIM,
BOCIIPUHUMATH €€ KPUTHYECKH;

BBISIBIIATh JAeUIUTHI MH()OPMAIUHM, TaHHBIX, HEOOXOMUMBIX Ui OTBETAa Ha BOMNPOC U IS
pelIeHus 3a/1a49u;

aHaJTM3UPOBaTh WH(POPMALINIO, CTPYKTYpUPOBATh €€ C MOMOINbI0 TabJaHIl U cxeM, 0000IIaTh,
MOJICTTMPOBAaTh MAaTEeMaTHUYECKH: JeJIaTh YCPTEKH M KpPAaTKHE 3allMCH II0 YCIOBHUIO 3aadH,
oroOpaxkaTh rpa)u4ecku, 3aUCHIBATh C TOMOIIBIO (OPMYIT;

dbopMynupoBaTh TpsAMBIE W OOpaTHBIC YTBEPXKACHHS, OTPHUILAHWE, BBIBOAWTH CIICICTBHS;
pacrio3HaBaTh HEBEPHBIC YTBEPKIACHUS U HAXOJUTh B HUX OLIMOKU;

IPOBOANTH MAaTEMaTHUECKHE YKCIIEPUMEHTHI, PEIIaTh 33/1a4l MCCIEJ0BATEILCKOIO XapakTepa,
BBIJIBUTATh MPEANOJIOKEHHUS, JO0Ka3blBaThb WM ONpPOBEPrath X, HPUMEHSSI HHIYKIHUIO,
AEIYKIUIO, aHAJIOTHIO, MaTeMaTHYECKUE METO/IbI;

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

UCIIOJIB30BAaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKHUEe MOJEIH Ul aHalIn3a OOBEKTOB U IPOLECCOB,



OLIEHUBATh AaJIeKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WM TPOLECCY; MPEACTABIATh
pe3yabTaThl MOACIMPOBAHKS B HATJIAIHOM BUJE.

B) NPEOMemHubix:

BJIaJICHHE METOJaMH JIOKa3aTeIbCTB, AITOPUTMAMH PEUICHUS 33/1a4; YMEHUE (opMyInpoBaTh
OTIpeieNIeHNs, aKCHOMBI ¥ TEOPEMBI, IPUMEHSTDH UX, TPOBOIUTH JI0Ka3aTEeIbHBIE PACCYKICHHS B
XOJIe PeIICHMs 3a]1a4;

YMEHHUE ONEepUpOBaTh MOHATUSAMHU: CTEMEHb YMCIA, JIorapu(dM YHMCIA; YMEHHE BBINOJIHATh
BBIUUCIICHHE 3HAYCHWH M TpeoOpa3oBaHUsS BBIPAKECHUH CO CTEMECHSAMH H JIOTapuQmamu,
npeoOpa3oBaHus IPOOHO-PAIIOHAIBHBIX BBIPAXKCHU;

YMEHHE OIEPUPOBATh TMOHATUSMHU: palMOHAIBHBIC, WpPpAIlMOHAIBHBIC, II0Ka3aTebHEIC,
CTETIEHHbIE, Torapu(pMUIECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPAaBEHCTBA, MX CHCTEMBI;
YMEHHE OIEepPUpPOBATh TOHATHSAMH: (YHKIWS, HENpepbiBHAas (YHKIHS, TMPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHBI HHTErpall; YMEHHE HaXOAUTh NPOU3BOAHBIC 3JIEMEHTApPHBIX
(GYHKIWH, UCTIONB3Ys CIIPABOYHBIC MAaTEePHAJIbl; UCCICAOBATh B MPOCTEHINX cIydasx (yHKIUH
HA MOHOTOHHOCTh, HAXOJWTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS (QYHKIHA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJh30BAHMEM allllapaTa MaTeMaTUYeCKOrO aHaju3a; MPHUMEHSTh
IIPOM3BOJIHYIO MPH PEIIEHUH 33/1a4 Ha JIBI)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]]auu
Ha HauOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
YMEHHE OIEpPHpPOBaTh MOHITUSIMH: paludoOHANbHAs (YHKIHMA, TMOKazareiabHas (QyHKIUS,
creneHHas QpyHKIus, jJorapudmMuueckas GyHKIHs, TPUTOHOMETpUYECKUe (PyHKIIUU, oOpaTHBIC
(GyHKLIMU; yMEHUE CTPOUTh TpadUKM HU3YYEHHBIX (DYHKIUI, HMCIONB30BaTh TIpadUKU IPH
U3y4EHHUH TPOIIECCOB U 3aBHCHMOCTEH, TP PEUICHUH 3a/1a4 U3 IPYTUX YYEeOHBIX MPEAMETOB U
3a/1a4 U3 pearbHON KU3HH; BRIPAXKaTh (DOPMyJIaMH 3aBUCIMOCTH MEXK]Ty BETUIMHAMU,

YMEHHUE peliaTh TEKCTOBBIC 33/1a4K Pa3HBIX TUIOB (B TOM YHUCIIC HA MPOICHTHI, JOJH U YaCTH,
Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 3aJa4d U3 00JacTh yIpaBlICHUS
JMYHBIMU M CEMEHHBIMU (PMHAHCAMM); COCTABIISATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO YCJIOBHIO 33JayH, HCCIEN0BaTh IOJyYCHHOE pelIeHHEe U  OICHUBATh
NPaBONI0I00HOCT PE3YIIbTATOB;

YMEHHUE OINEpHpOBaTh MOHATUAMHU: cpelnHee apupMeTHYecKoe, MeauaHa, HauOoJbllee U
HaVMEHBIIIEe 3HAYCHUs, pa3Max, IHUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HaOOpa;
YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH WHGPOPMAIUIO, NPEACTABICHHYI0 B TabnmuIax, Ha
auarpamMmax, Tpadukax, OTpa)kalllyl0 CBOMCTBa pEalTbHBIX TPOIECCOB W  SIBJICHUMU;
NPEACTaBIATh UHPOPMALMIO C TOMOLIbIO TAOMUIl M JHarpaMM; UCCIIEAOBaTh CTATUCTHYECKUE
JTAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM I'padUIeCKUX METOIOB U SJICKTPOHHBIX CPECTB;

YMEHHUE OINEpPHPOBATh MOHATHAMHU: CIYYalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSTHOCTh C HWCIOJIB30BaHUEM TpadUyecKux
METO/IOB; TPUMEHATH (OPMYJBI CIOXKEHHS M YMHOXCHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTel ¥ (QOpPMYNIBl TPU pEIICHUH 33734, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA,
3HAKOMCTBO CO CJIyYaliHBIMH BEJIHMYMHAMHU; YMEHHE NMPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

YMEHHUE OINEepUpOBaTh MOHATHAMM: TOYKA, MpsAMasi, MJIOCKOCTb, IMPOCTPAHCTBO, IBYI'PAaHHBIN
yroJl, CKPEIIMBAIONIMECsS TpsSMbIe, MapaJUIeTbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH, yroim MeXIy HNpSAMBIMH, Yrojd MEXAY NPsSMOW U IUIOCKOCTBIO, YTOJ MEXIy
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE MEXKIY MPSMBIMHU, PACCTOSTHUE
MEXIy IJIOCKOCTSAMHU; YMEHHE HCIOJb30BaTh INPU DPEUICHUH 3a]ad M3y4YeHHBIE (AKTBI U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHUE OINEpHpOBaTh IOHATUSMHU: MHOTOIPDAaHHHK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajieNienues,, Npu3Ma, nmupaMmuaa, Gurypa M MOBEpXHOCTh BpAIICHUS, IWIMHAP, KOHYC,
mrap, cepa, ceueHus GUTYpbI BpalleHUs, TIIOCKOCTh, Kacaromascs cepsl, IIMHIPA, KOHYCA,
TUTOINAb TIOBEPXHOCTH MUPAMUIBI, IIPU3MBI, KOHYCA, IWIMHIPA, TUIOMAAb chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieienuieia, TUpaMubl, TPU3MbI, [MHJIUHAPA, KOHYCa, [Iapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAIEHUS, X CCUCHHS] OT PYKH, C ITOMOIIHIO



YEepPTEeKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACcIO3HABATh PaBUIIbHbIE MHOTOTPAHHUKH;

YMEHHUE OIEpPHpPOBATh TOHATHSAMU: JIBUKEHHE B IPOCTPAHCTBE, NOJOOHBIE (UTYpHI B
IPOCTPAHCTBE; MCIIONB30BATh OTHOILIEHUE IUIONIa/led MOBEPXHOCTEH U OOBEMOB IMOAO0OHBIX
¢buryp npu perieHuu 3aaay;

YMEHHE BBIYUCIATH F€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yroj, IUIOMaab, O0BbEM, IUIOIIAIb
MIOBEPXHOCTH ), UCTIOIB3Ysl U3yUYEHHBIE (POPMYIIBI U METOBI;

YMEHHE ONEepHUPOBATH MOHATUSAMU: MPAMOYrOJbHAS CHCTeMa KOOpIMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOpA, CKAJSPHOE INPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, MPOM3BEJECHUE BEKTOpa HA YHWCJIO; HAXOAWTh C IMOMOILNBIO H3YYEHHBIX (HopMyll
KOOPJMHATHI CEpeIMHBI OTPE3KA, PACCTOSTHUE MEXKIY IBYMs TOUKAMU;

yMEHHE BBIOMPATh MOAXOASIIMNA M3YyYEHHBIH METOJ ISl pelIeHUs 3aJadyd, pacro3HaBaTh
MaTeMaTHuecKue GakThl U MaTeMaTUYeCKHe MOJICIH B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHE MPUBOAUTH INPUMEPbl MATEMaTHUYECKUX OTKPBITUM pPOCCHIICKON H
MHUPOBOM MaTeMaTU4eCKOM HaAyKH.

YMEHHE ONEepUpOBaTh MOHATUSAMU: OMNpEIEICHHE, aKCHOMa, TEOpeMa, CIIEJCTBUE, CBOWCTBO,
NPU3HAK, JOKa3aTeNbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYINPOBATH 0OpaTHOE
U TPOTHBOIOIOXKHOE YTBEpXKICHHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HUCIOJIb30BATh
METOJ MaTeMaTU4YeCKOW WHAYKIUH; MPOBOAMTH JOKa3aTelbHbIC PACCYKICHHS MPU PELICHUU
3aJa4, OLICHUBATh JIOTUYECKYIO MMPaBUIBHOCTh PACCYKICHUIA;

YMEHHUE ONEpUPOBATh MOHATHAMU: MHOXECTBO, TOJMHOXKECTBO, ONEpallMi HaJl MHOXKECTBAMHU;
YMEHHE HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OMNHCAHMS 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;
YMEHHUE 3aJaBaTh U ONHUCHIBATh Ipadbl Pa3IUYHBIMHU CIIOCOOAMH; HCHOJIB30BaTh rpadbl MpU
pEILIeHUH 3a/1aY;

yMEHHE CBOOOJHO ONEpPHpPOBATh MOHATUSAMH: COYETaHHE, NMEPECTaHOBKA, YUCIIO COYETaHHH,
YUCJIO TEepPeCcTaHOBOK, OwHOM HpIOTOHA; yMEHHME NPUMEHSITh KOMOWHATOpHBIC (aKThl |
paccyXIeHHs Ui PEeLIeHUs 3a1ay;

YMEHHE OINEpPUpPOBaTh MOHATHAMH: HATypajlbHOE YHCIIO, LI€JI0€ YMCIIO0, OCTATOK 10 MOAYIIO,
palMoHANBbHOE YWCIIO, HPPAMOHAIBHOE YHCIO, MHOXECTBA HATYypaJIbHBIX, LEJbIX,
palMOHANILHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh MPHU3HAKU JEIUMOCTH,
HAaUMEHBINK OOIIMI NenuTenh W HauMeHbInee oOlliee KpaTHoe, alroputT™M EBkanma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUHCIICHUS,

yMEHHE CBOOOJHO OINEpUPOBaTH MOHATUAMHU: CTENEHb C IEJIBIM [OKa3aTeleM, KOpeHb
HATypaJIbHOM CTEINEeHH, CTENEeHb C PAallMOHANbHBIM MOKa3aTelieM, CTENeHb C JeMCTBUTEIbHBIM
(BeliecTBEHHBIM) TIOKa3aTeseM, JOrapu(mM 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO
YHUCIIa;

yYMEHHUE ONEepUpOBaTh MOHATHUAMHU: TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUIN U HEPABEHCTB, PAaBHOCWIIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHBbIC, MppPaLMOHAIbHbIC, MOKa3aTelbHbIe, CTENEHHBIE, JIorapu(MUIECKue,
TPUTOHOMETPUYECKHE YypaBHEHHUS, HEPaBEHCTBA U CHUCTEMbI; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBbI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; PEIIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBl C IapaMeTpoM; MPUMEHSTh ypaBHEHHs, HEPAaBEHCTBA, MX CUCTEMBbI JUISl pEIICHUS
MaTeMaTHUYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U pealIbHOM KHU3HH;

yMEHHE CBOOOJHO ONEPUPOBATh TMOHATUAMH: Tpaduk GyHKIMH, oOpaTHas (yHKIHS,
KOMIO3UIUS (QYHKIUH, TUHEHHas (QyHKIUs, KBagpaTu4Has (yHKLHWS, CTENCHHAs (QYHKIUS C
LEeNbIM [OKa3aTejaeM, TpUTOHOMETpudYeckue (GyHKIUU, O0OpaTHble TPUTOHOMETPUYECKHE
¢yHKIMY, TOKa3aTeabHas U Jorapugmuueckas QyHKIMNA; YMEHHE CTPOUTH rpaduku QyHKIUH,
BBITIOJTHSITH IPE00Opa3oBaHus rpadukoB (PyHKITHIL;

YMEHHUE HCIIONIb30BaTh Tpaduku (QYHKIUH 11 U3Y4YEHUs HPOIECCOB M 3aBHCUMOCTEH NpHU
pELIeHNH 33a4 U3 APYTUX y4eOHbIX MPEIMETOB U U3 pealbHON KU3HU; BhIpakaTh GopMyIaMu



3aBHCUMOCTH MEX/1y BETUUYNHAMH;
yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHAMHU: YETHOCTh (YHKIHMH, NEPUOTUYHOCTh (DYHKIUH,
OTPaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (QYHKLIHH, HauOoiblee U
HavMEHbIIEe 3HA4YeHUS QYHKIMM Ha MPOMEXYTKEe, YMEHHE MpPOBOAWTH HCCICIOBAHHE
GyHKIUY;

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

yMeHHE CBOOOJHO OMNEpUPOBaTh MOHATHUSAMH: IIOCIEIOBATEIBHOCTh, apuMeTHUeCKas
nporpeccusi, T€OMETpUYEcKasi MpOrpeccHs, OECKOHEYHO YOBIBalOIias TreoMeTpudecKas
nporpeccusi; YMEHHE 337aBaTh IOCJIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopmyu;

YMEHHUE ONEePHPOBATH MOHATUAMU: HENPEPHIBHOCTh (DYHKIIMM, aCUMITOTHI rpaduka QyHKINH,
nepBasi W BTOpas MpPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH W (Qu3ndecKuil CcMBbICH
NPOM3BOJIHON, MEpBOOOpa3Has, ONPEACICHHBIM WHTErpajl; YMEHHE HAXOAWUTh ACHUMIITOTHI
rpaguka (QyHKIUH; YMEHHE BBIYMCIATH NPOW3BOTHBIC CYMMBI, IPOW3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (YyHKIUH;

YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO IS HCCIeNOoBaHUS (YHKIMH, IS HAXOKACHUS
HAWJIYYIIero peleHns B MPUKIIAJHBIX, B TOM YHCJIE COIMATBHO-OKOHOMUYECKHX U (PU3NYECKUX
3aja4ax, A ONpENeNICHUs CKOPOCTH M YCKOPEHHS; HAaXOAUTh IUIOUIagN U 00BeMBI QUryp ¢
MIOMOIIIBI0 MHTErpaja; MPUBOIUTH MPUMEPHl MATEMAaTHYECKOTO MOJCTUPOBAHMS C IOMOIIBIO
nudepeHIMaTbHBIX YPAaBHCHHU;

YMEHHUE ONEepUpPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOAYJb ¥ apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3alucH KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHYECKass M  anreOpandeckas); yMeTb  IPOH3BOJIUTH
apuMeTHIeCcKre ASHCTBHUS C KOMIUICKCHBIMU YMCIIAaMU; TPUBOJUTH TPUMEPHI HCIOIb30BaHHS
KOMILJICKCHBIX YHCET;

yMEHHE CBOOOJIHO ONIEPUPOBATH MOHATHAMU: CpeAHEe apuPpMeTHIECKOe, MeruaHa, HanOoJIbIee
U HaUMEHbIIee 3HAYEHMs, pa3Max, IUCIEpCHs, CTaHAAPTHOE OTKIOHEHHE I ONHCAHUS
YHUCIIOBBIX JaHHBIX; YMEHHE HCCIEJOBaTh CTATUCTUYECKHE JaHHBIE, B TOM 4HCIE C
NpUMEHEHHEM TpaUyecKuxX METOIOB W 3JEKTPOHHBIX CPEACTB; Ipaduyecku HCCIeA0BaTH
COBMECTHBIC HAOJIOICHHS C TOMOIIBIO THarpaMM PacCeUBaHU U IMHEHHOH perpeccuu;
YMEHUE HaxXOIHUTh BEPOSTHOCTH COOBITUM C HCIOIB30BaHMEM TIpaUUecKUX METOJIOB;
NPUMEHATH ISl peIleHHs 3a1ad (GOPMYIIBI CIOKEHUS M YMHOXKEHHS BEPOATHOCTEH, (GOpMYITy
HOJTHOM BepoATHOCTH, (popmyny beprymnu, komOuHaTOpHbIe (DaKThl U (POPMYIIBL; OLIEHUBATH
BEPOSTHOCTH pEATbHBIX COOBITHI; yMEHHE OIEpPHPOBATh MOHATHUSAMH: CIydaliHas BEJIMYMHA,
pacripenienieHne BEpOSITHOCTEW, MaTeMaTHYecKOoe OXHMIAHHe, IHCIepCUus W CTaHJIapTHOE
OTKJIOHCHHE CITyJailHOW BEIMYUHBI, (YHKIMH pacIlpelesieHnss W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeJIbHOT0 U HOPMAJIBHOTO paclpe/ieieHnii; YMEHHUE HCII0JIb30BaTh CBOWCTBA M3YYEHHBIX
pactpeneneHuil Uil pemIeHHs 33a/a4; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIMX YHCEl,
METO/AbI BHIOOPOUYHBIX HCCIIEAOBAaHUI; yYMEHHE MPHUBOJAUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: TOYKA, NpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroj, IBYTPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, MepeceKaroluecs,
napaielibHble U CKPEIINBAIOLINECs IPSIMbIe, TapalJIeIbHOCTh U NMEPIEHUKYISIPHOCTD MPSIMBIX
M IUIOCKOCTEH, Yroid MEXIy NPSIMBIMH, YTOJl MEXIy HpSAMOH M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NpPU PEIICHUM 3a/ad H3y4eHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; yMCHHE
ONEpUpPOBATh  MMOHATUSAMH: MHOTOTPAaHHMK, CEUYEHHE  MHOTOIpaHHHMKA,  IPaBHJIbHBIN
MHOTOTPaHHHK, TIPH3Ma, MUpaMHIa, PUTypa U MTOBEPXHOCTh BPAIICHUs, IWINHADP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHYCa W LWIMHJpPA, HapajielibHble OCH WU
OCHOBAHMIO, CEYEHHE IIapa, IMIOCKOCThb, Kacalomascss 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, CAMOCTOSTENBHO (POPMYIUPOBATH ONPENEICHUS U3ydaeMbIX
¢Guryp, BBIIBUIaTh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX TEOMETPUUYECKUX QUryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HUX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3IMYHBIM MPU3HAKAM, BBIIOJIHATE HEOOXOJUMBIE JOTIOJIHUTEIbHBIE IIOCTPOCHUS;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHAMM: IUIOMAAb (UTYpBl, 00beM (QHUIyphl, BETUYHMHA
yIJ1a, pacCTOSHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHME MEXIY HMPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, TIUIOHIanb c(epbl, IUIOMAaab IOBEPXHOCTH MUPAMUAbI, NPU3MBIL, KOHYCA,
IWIMHApa, 00beM Ky0a, MpsSMOYToJbHOIO Mapajulesenunesia, MMpaMuIbl, TPU3Mbl, LWIMHIPA,
KOHYca, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (QUTYD;

yMEHHue CBOOOJHO ONEpUpPOBaTh MOHATHAMU: JBM)KEHUE, NMapauIeIbHbIN EPEHOC, CUMMETPUS
Ha IUIOCKOCTH M B TNIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moao0usi, moA00HbIE (UTYPHI;
YMEHHUE paclo3HaBaTh PaBHbIE M MOJOOHBIE (PUIYpbI, B TOM 4YHCIE€ B NPUPOAE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIIOJIb30BaTh N'€OMETPUYECKHE OTHOLICHHS, HAXOIUTh F€OMETPHUIECKUE
BEJTMYMHBI (JJIMHA, YTrOJI, IUIONIAaJb, OOBEM) MpU pEIICHWH 3aJad W3 JPYTuX Y4eOHBIX
IIPEAMETOB U U3 PEAILHOM KU3HH;

yYMEHHE CBOOOJHO ONEpPHPOBATH MOHATUAMM: NPSIMOYrojbHAas CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA HA YHCIIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaJsipHOE MPOU3BEJIEHHE, BEKTOPHOE IMPOU3BEAECHUE, Yroi
MEXy BEKTOpPaMH; YMEHHE HCIOJIb30BATh BEKTOPHBIH U KOOPAMHATHBIN METOM JUIS peIIeHUs
reOMETPUYECKUX 3aJad M 3aJad JpYyrux Yy4eOHBIX MPEIMETOB; ONEPUPOBATh IMOHITHUAMHU:
MmaTtpuna 2 x 2 u 3 X 3, onpelenuTenb MaTpUlLbl, FTEOMETPUUYECKUIN CMBICI OIIPENEIUTENS;
YMEHHUE MOJEIMPOBATh PEAJIbHbIE CUTyallUd Ha S3bIK€ MAaTEMATUKH; COCTABIIATH BBIPAKECHMUS,
YpaBHEHHsI, HEPABEHCTBA M HUX CHUCTEMBI IO YCIIOBHIO 3aJ]aud, HCCJIEI0BAaTh IOCTPOCHHBIC
MOJIENIN € UCMOJb30BAHUEM ammapara anreOpbl, HHTEPIPETUPOBATh IOJYYEHHBIM pe3yJbTarT;
CTPOUTh MaTeMaTHUECKUE MOJIEIH C MOMOLIbI0 T€OMETPUYECKUX TOHATHIH W BEIIMYMH, PeIIaTh
CBSI3aHHBIE C HHMMU NPAKTUYECKHE 3aJaud; COCTAaBJIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT; pellaTh MNPUKIAAHBIE 33aJaud  CpPeACTBAaMHU
MaTeMaTHYeCKOro aHaliu3a, B TOM 4YHCIE COLHUAIbHO-?KOHOMMUYECKOIO U (U3NYECKOTrOo
XapakTepa;

yMEHHUE BBIOMpaATh MOAXOIAIIMNA METOA Ul pELIeHUs 3aJaud; IOHMMAaHUE 3HAYUMOCTH
MaTeMaTHUKd B W3YYEHUH TNPUPOAHBIX U OOIIECTBEHHBIX IPOILECCOB U SBJICHUN; yMEHHUE
pacro3HaBaTh INPOSBICHUE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE, YMEHHME NPUBOAUTH NMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUHCKON U MUPOBOM MATEMaTU4ECKON HAYKH.

4. OBbEM JJUCHUIIJIMHBI U BUbI YUYEBHOM PABOTHI
OO0mmit 00bEM QUCHUILIHHEI COCTABIIIET 328 aKaJIeMUUYECKUX YacCOB.

Ounas dhopma

Bun yueGHO# paboThI Bcero uacos 1 Cemectpet >
AyauTOpHBIE 3aHATHS (BCEro) 328 136 192
B TOM YHCIIE:
Jlexmiu, ypokwu (JI) 134 64 42
[Mpaktuueckue 3ansatus (I13) 178 64 84
Koncynpranus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 48 4 44
B TOM YHCIIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKa ¥ TOJATOTOBKA U MOBTOPEHHE JIEKIIMOHHOTO 48 4 44
MaTepuajia i MaTeprajia yueOHUKOB M Y4EOHBIX TTOCOOUH,




MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)

v 24 4 20
dopma MpoOMeKyTOUHON aTTecTaluu KOHTp. pab | oKk3aMcH
O0mmii 00bem, yac 328 136 192

3aouHas popma

Bun yuebHOM paboThI Bcero uacos 1 Cemectpel 2
AyauTOpHbBIE 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:
CamonoaroroBka (caMoCTOATENbHOE U3YUYEHUE Pa3/eiOB,
npopa0oTKa ¥ MOJArOTOBKAa U MOBTOPEHHE JIEKIIHMOHHOTO 290 118 172
MatepHalia 1 MaTepuaia yaeOHUKOB U y4eOHBIX TTOCOOUiA,
MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)
dopma MPOMEKYTOUHOM aTTECTALNHU 2 2

4 KOHTPOJIb
Hast 9K3aMeH
paborta

O06mmii 00bem, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

5.1 Conep:xaHue THCHMILINHBI

Ne
HaumenoBanue pasnena
paszena
(Tembl)
(TembI)

Coneprxanue paszena (TemMbl)

MaremaTHKa: anreﬁpa N HAYaJIa MATEMATHYCCKOT0 aHAJIH3Aa

1 IToBTOpEeHUE

Pemenne 3amad ¢ HCHONB30BaHMEM CBOMCTB 4YHCENT U
CHCTEM CUMCIIEHUS, JETUMOCTH, JOJIEM U YacTel, MPOLEHTOB,
MoOAyJiel uncen. Pemenne 3a1ad ¢ UCIOJIb30BaHUEM CBOMCTB
CTeTIeHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHuit
MHOTOWICHOB U JAPOOHO-pAIlMOHATBHBIX  BBIPAKEHUH.
Pewenne 3amay ¢ UCHONB30BAaHMEM IPAJyCHOM MEphl yIa.
Mopyinb 4ncliia U €ero CBOMCTBA.

DnEeMEHTBI TEOPUHU
2 MHOYKECTB U
MaTeMaTUYECKON JIOTUKHA

MHuoxecTBa  (YHCIIOBBIE, TE€OMETPUUYECKUX
XapakTepuCTUYECKOE  CBOMCTBO,  DJIEMEHT
mycToe, KOHEYHOe, OecKOHeYHOoe MHOXecTBO. (CrmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTHoLIEeHUS
MPUHAJICKHOCTH, BKJIIOYEHHUS, paBeHCTBA. Omnepanuu Haj
MHOkecTBamMu. Kpyru Oiinepa. KoHeunsle u OecKOHEUHEIE,
CUYETHBIC U HECUETHBIE MHOXKECTBA.

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

3aKOHBI  JIOTHUKH.

dburyp).
MHOJKECTBA,

OCHOBHBIE  JIOTUYECKHE IpaBujia.




Pemenne normueckux 3amad C HMCIOJIB30BAaHUEM KPYTOB
DOlinepa, OCHOBHBIX JIOTHUECKUX IPAaBUIL.
VYmozaxkmoueHuss. OOOCHOBaHMST M JOKa3aTelIbCTBO B

MaTeMaTHKe. TeopeMsl. Bunnl MaTeMaTHUYECKUX
yTBEpKIeHU. Buuabl gokazaTenbcTB. MareMaTtnueckas
WHIYKIUS. YTBepxKACHUS: oOpatHOe JAHHOMY,

IIPOTUBOIOJIOXKHOE, 0OpaTHOE MPOTHBOIOJIOKHOMY JAHHOMY.
IIpu3sHak W CBOWCTBO, HEOOXOAMMbIE M JOCTaTOYHBIC
YCIIOBUSL.

OcHoBHas TeopeMa apupmeTuku. OCTaTKM M CpaBHEHUSI.
Anroputm EBknma. Kuraiickas Teopema 06 ocrarkax. Manas
teopema depma. q-HUHBIE CUCTEMBI cuuciaeHus. PyHKUUA
Dilnepa, YUCIIO U CyMMa JIeJIUTENIe HaTypallbHOTO YKCa.

Uucna u BeIpaXKeHUs

JleficTBUTENIbHBIC YHCIIA.

ToxaecTBeHHbIE TpeoOpa3oBaHUS.

CreneHb ¢ JCHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMICTBa
CTETEHH.

Jlorapu¢m umcna, cBoiictBa mnorapu¢pma. JlecATHUHBIN
norapudm. Yucno e. Harypanbuprit sorapudm.
[IpeobpazoBanue 1orapuMUIECKUX BBIPAKCHHMA.

YpaBHEHUs U HEPABEHCTBA

Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
U300paKeHUs YUCIOBBIX TPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppauroHanbHble ypaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3zareabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl MOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB.

TpuronomeTpruyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucTtembl TPUTOHOMETPUYECKUX YPABHEHHI Y HEPABEHCTB.

MeTo1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB.

['padpraeckue MeTOBI pelieHNs] ypaBHEHU U HEPABEHCTB.
Pemienne  ypaBHEHHM M HEPAaBEHCTB,  COJAEpIXKAIIMUX
MIEPEMEHHYIO TI0J1 3HAKOM MOJYJISL.

CucreMbl  IOKa3aTeIbHBIX, JorapuPpMHUECKUX U
UPPALMOHAIBHBIX ypaBHEHMH. CHCTEMBl IOKa3aTENbHBIX,
JOrapu(pMHUECKUX HEPABEHCTB.

YpaBHEHUsI, CUCTEMbI YPABHEHUH C TAPaMETPOM.

DyHKIMU

CrenenHast GyHKIMS U €€ CBOHCTBA, U rpaduK.

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

Penrenue 3ama4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIIMH U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaApaTWUYHbIX  (QyHKIuH,  oOpaTHOM

IPONOPLHUOHATBHOCTH U GYHKLIUU Y = \/; .

[Toxa3zaTtenbHast pyHKIMS U ee CBOICTBA, U rpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJidaHHast Mepa yria.
CuHyc, KOCHHYC, TaHT€HC, KOTAHTE€HC TPOM3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO M CIICACTBUS M3
HETO.
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3Ha4YCeHHUS] TPUTOHOMETPUYECKUX (DYHKIMHI ISl yTI0B 0°,
0 420 200 on® 0 0 nnTnTn
307, 457, 607, 90", 180", 270". (0, —, —,—, —,pan). PopmyIbl
6 43 2

CIIO)KEHUSI ~ TPUTOHOMETPUYECKUX  (YHKUUH,  (QOPMYIIBI
IpUBEJEHUA, GOPMYIIbI JBOMHOTO apryMeHTa.
Tpuronomerpudeckue QyHKINU.
Tpuronomerpuyeckue QyHKIHMU Y =COSX, Y =sinx, y =tgx
DyHKIUA Y =Ctgx . CaoiicTBa " rpaduxu
TPUTOHOMETPUUYECKUX (YHKLIUH.

OOGpatHbIe TPUTOHOMETPUYECKUE () YHKIIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHT€HC YHCa. APKKOTaHTE€HC
yucna. IlIpocreiiline TPUTOHOMETPUYECKUE  ypABHEHHS.
Pewienne TpUroHOMETPUYECKUX YPABHEHU.

OOGparHbie TpUrOHOMETpUUYECKHE (QYHKIIMH, UX CBONCTBA U
rpa¢puku. PemieHne mpocTEHIIMX — TPUTOHOMETPUUYECKHUX
HEPaBEHCTB.

Hymn  ¢yHKIMM, TpOMEXYyTKM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTb. HauOosnblnee ¥ HauMeHblee 3HAa4YEHUE
¢ynkuuu. [lepuoanyeckue GyHkuu. YeTHOCTh U HEYETHOCTD
byakuuid. ClnoxHbIe QYHKITUU.

[IpeobpazoBanust rpadukoB (YHKIMHA: CIOBUT  BIOJb
KOOPJMHATHBIX OCeH, paCTsKEHUe M C)KaThue, OTPaKEHHUe
OTHOCHUTEJIEHO KOOPAMHATHBIX OCEH.

DJIEMEHTEI
MAaTEMATUUYECKOT0 aHaJIn3a

[TpousBoanas pyukmuu B Touke. KacarenpHas k rpaduky
¢ynkuuu.  T'eomerpuueckuit ¥ (QuU3HYECKH  CMBICH
npou3BofgHOW. [Ipom3BogHBIE 3JIEMEHTAPHBIX  (PYHKITUHA.
[IpaBuna quddepeHpoBaHus.

Bropas nmpousBonHas, ee TeOMETpUYECKUA U (PU3MIECKUI
CMBICI.

[TonsiTe o HenpepbIBHBIX (QyHKUUAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuUHHMYyMa). MccrenoBaHue 3lIeMEHTapHBIX
GYHKIMA HA TOYKH SKCTpEeMyMa, HaOOJIbIIIee U HAMMEHBITIEE
3Ha4YeHHE C MOMOIKIO MPou3BoAHOM. [locTpoeHue rpadukoB
GYHKIMA ¢ TOMOIIBIO  TMPOW3BOAHBIX. [IpumeHeHHE
IIPOM3BOJHON IIPU PELICHUH 3a]au.

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

Breruncnenue mnnomaaei Twiockux (uryp @ o0bEeMOB Tel
BpAICHHS C TIOMOIIBIO HHTETpaJIA.

MareMaTHKAa: BCPOATHOCTDb M CTAT

HCTHKA

Craructuka u Teopus
7 BEPOSATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHOoe W Tpaduyueckoe
MPEACTaBICHUE JaHHbIX. Mcnosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPeIHHX, HAHOOJBIIETO
Y HaWMEHBIIETO 3HAYEHHUd, pa3maxa, aucrepcuu. Pemenue
3aJa4 Ha OIpe/eJeHHEe YacTOThl U BEPOATHOCTH COOBITHUM.
Briuucnenue BEpOSATHOCTENW B OMBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTapHBIMHM MCXOAamMu. Pemienue 3ai1ad ¢ npuMEHEHUEM
KOMOMHATOpUKH.  Pemienne  3agady  Ha  BBIYHCICHUE
BEPOSITHOCTEH  HE3aBHCHUMBIX  COOBITHH,  TIPUMEHEHUE
dbopMynbl  ClIOKEeHHsI BeposiTHOCcTel. Pemenue 3amad ¢
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NMPUMEHEHUEM JAuarpamMm Oilepa, JiepeBa BEPOSTHOCTEM,
dopmynsl beprysu.

VYcnoBHas BEPOATHOCTb. ITpaBuiio YMHOKEHHUS
BeposiTHOCTEW. DOpMyIIa IOJIHON BEPOSITHOCTH.

JIUCKpEeTHBIE CllydallHble BEIMYMHBI U PaCIpeAciICHUs.
HesaBucumsle cinydalinble BEJIMYUHBL. Pacripeneienue cyMMbl
Y TIPOU3BEJICHUS HE3aBUCUMBIX CIIy4allHbIX BEJIMYHH.

Marematrueckoe OXUIJAHUE U JUCIEPCHUS CIy4allHOU
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAHUE U JTUCIIEPCUS CYMMBI
CIy4alHBIX BEIUYMH. ['eoMeTpudeckoe pacmpeneieHue.
bunoMuanbeHOE pacnpenesieHue U ero CBOMCTBA.

HenpepeiBHble  ciaydailiHble BenuuuHbl.  [loHATHE O
IUIOTHOCTH BEPOATHOCTH. PaBHOMEpPHOE pacpeneneHue.

[lokazarenpHOE pacnpeneneHue, ero napaMmeTpsl.

[ToussTue o HoOpmanbHOM pactnpeneneHun. Ilapamerpsl
HOpPMAJILHOrO  pacupeneneHus.  IIpumepsl  cirydaiHbIX
BEJINYMH, OJYUHEHHBIX HOPMAJILHOMY 3aKOHY (ITOTPELIHOCTb
M3MEPEHMIL, POCT YETIOBEKA).

HepaBenctBo YeOwimena. Teopema beprymnu. 3akon
Oonmpmux  4yucel.  BbIOOpOYHBIM ~ MeTON — HM3MEpeHUs
BeposiTHOCTeW. Ponp 3akoHa OONBIIMX 4YHCEN B Hayke,
MIpUPOJIe U OOIIECTBE.

Koapuanus 1Byx ciy4aiiHbIX BenauuuH. [loHsTHE O
koa(urmente koppensauu. CoBMECTHbIC HAOMIOACHUS IBYX
CIIy4alHbIX  BEJIMYMH. Beibopounslii ko3¢ dunueHt
KOPPEJSILHH.

8

TekcToBbIC 3a1aUN

Pemienne 3amau Ha JIBHXKEHHE M COBMECTHYIO paboTy C
IIOMOUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUIN U X CHCTEM.

MaremaTtuka: reoMeTpus

['eomeTpus

Pemenne 3amad ¢ TpuMEHEHHEM CBOMCTB ¢uryp Ha
IUIOCKOCTH. 3aJauyd Ha JI0KA3aTeNbCTBO W IOCTPOEHUE
KOHTprpumepoB. Hcnosb30BaHue B 3aJadax MPOCTEUILIMX
JOTUYECKUX TMpaBwi. PemreHne 3agad ¢ MCHOJIB30BAaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYIOJbHBIX
TpeyrojbHUKax, (GaKkToOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ ucmonb3oBaHUWEM (DAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMHU. PelieHne 3a1a4 Ha U3MEpEeHHsl Ha IIOCKOCTH,
BBIYMCJICHHUE JUIMH U IUToNaAei. Pemenne 3aay ¢ moMOIIbIO
BEKTOPOB U KOOPIMHAT.

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

Touka, mpsAMas M IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI
CTEpEOMETPUM M CIEACTBHS M3  HHUX.  B3auMHoe
pacIoysiokeHue MpsAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.
[TapamienbHOCTh HPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N3o00pakeHre MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTryp Ha
IIJIOCKOCTH.

PaccTosnust Mexay ¢purypamu B IpoCTPaHCTBE.

VYrubel B npoctpaHcTBe. [lepneHANKYISIpHOCTh NPSIMBIX U
IIJIOCKOCTEM.

IIpoekiuss ~ ¢urypsl Ha  IJIOCKOCTb. IIpusHaku
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NEPIEeHIUKYIAPHOCTH  MPAMBIX M IJIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex NeprneHAuKYIsIpax.

MHOrorpaHHuKH. [Tapannenenunen. CaoiicTBa
npsAMOYroJibHOTO mapamnenenunena. Teopema [lugaropa B
npoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaa
W npaBuibHas npusMma. Ilpsmas nupamupga. DJIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UUIMHAP, KOHYC, cdepa u 1map.
OcHoBHBIE CBOMCTBA MPSAMOT0 KPYroBOro HUIMH/PA, IPSMOTO
KPYroBoro KoHyca. M3o0paxeHue Ten BpalleHus Ha
MJIOCKOCTH.

[IpencraBnenne 00 yCeYeHHOM KOHYCE, CEUeHHsI KOHyca
(mapaymienbHOEe OCHOBAHHMIO M TIPOXOJAINEE Yepe3 BEPIIHUHY),
CeYeHHUs IMUIUHApa (TMapauielbHO U MEePHEHIUKYISIPHO OCH),
cedeHus mapa. PazBepTka HuiMHIpa U KOHYca.

[Ipocreiimme KOMOMHAMM MHOTOIPDAaHHMKOB U Tell
BpalieHUs1 MEXIy coOoi. BeruuciaeHue  3JIeMEHTOB
POCTPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[Inomane NOBEPXHOCTH NMPABUIIBHON MUPAMUIBL U IIPAMOM
npusMmbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYroBOTO
UUJIUHAPA, TPSIMOTO KPYTOBOTIO KOHYCA U I1apa.

[Tonsitue 06 o6veme. OObeM MUPaMHIBI U KOHYCA, TTPHU3MbI
u mumuHapa. O0bem 1mrapa. OO0bEMBI MHOTOTPAaHHUKOB.
OOBembl Ten BpamieHus. AKCHOMBI o0bema. BriBon dhopmyn
00BEMOB MPSMOYTOJBHOTO TapajlIeenuIena, MpPU3Mbl U
nupamMuibl. DopMyInbl 711 HaXOXIEHUS o0bema TeTpa’japa.
Teopembl 00 OTHOIIEHHUSIX 0OBEMOB.

[TonoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00beMaMU MOTOOHBIX TE.

JBr>keHHsT B MPOCTPAHCTBE: MApAJIEIbHBIA MEPEHOC,
LHEHTpaJbHasi ~ CUMMETPHUS, CHUMMETpPUS  OTHOCHTEIIbHO
MJIOCKOCTH, MOBOpPOT. CBoMcTBa nBWkeHUW. [IlpumeHenue
JBIKEHUM MPU PEIICHUH 3a/1a4.

[IpunokeHus UHTErpaja K BBIYHCICHUIO OOBEMOB U
noBepxHOcTel Ten BpameHud. Ilnomans cdepudeckoro
nosica. O0beM mapoBoro cnosi. [IpuMmeHeHne 0OBEMOB TpHU
pELIeHNH 3a1a4.

[Tnomans cdepsl.PazBepTka 1maMHAPAa ©W  KOHYca.
[Tnomane MoBepXHOCTH HUIMH/PA U KOHYCA.

KomOuHamy MHOTOrpaHHUKOB M T€J BpALCHUS.

10

BekTopsl 1 KOOPAUHATHI B
IIPOCTPAHCTBE

Bekropsl u koopauHatel B mpoctpaHcTBe. Cymma
BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO, YIOJd MEXIy
BekTopamMu. KoisnmuHeapHble W KOMIUIAaHApPHBIE BEKTOPBHIL.
CxansgpHoe pou3BeeHUE BEKTOPOB. Teopema 0 pa3noKeHuu
BEKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopam. CkaisipHoe
IIPOU3BEJICHNE BEKTOPOB B KoopauHatax. IIpumenenue
BEKTOpPOB NPH PEIICHUM 3a7a4 Ha HaXOXIACHUE PACCTOSHUM,
IUTHH, TUIoIaaei ¥ 00beMOB.

YpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE. Y pPaBHEHUE
chepsl B mpocTpaHcTBe. DopMmyna I BBIYUCICHHS
pacCTOsTHUS MEXKy TOYKaMHU B MPOCTPAHCTBE.

Pemenne 3ama4 u J0Ka3aTelbCTBO TEOPEM C MOMOIIBIO
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BEKTOPOB M METOAOM KOOpPJAUHAT. ODIJIEMEHThl TE€OMETPUU
Macc.

11

Hcropust maremaTuku
MeToabl MATEMATUKU

HcTtopus matematuku. Bxian BBIAAIOIIKAXCS MAaTEMATHKOB
B pa3BUTHE HAyKH; pOJIb MaTeMAaTUKU B pa3Butuu Poccum.
Mertobl MAaTEMaTUKH. [Tpumepsl MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOLE, B TOM YUCIIE
XapaKTEPU3YIOIIMX KPACOTY M COBEPLICHCTBO OKPYXKAIOLIETO
MHUpa U NPOU3BEACHUN UCKycCTBa. IIporpaMMHbIe cpencTsa u

OJICKTPOHHO-KOMMYHHUKAIIUOHHBIEC CHUCTCMBI
MaTCMaTN4YCCKUX 3a1a4.

IpU  pEUIeHUn

5.2. CTpyKTypa IUCHUILIHHBI (TEeMAaTHYeCKOe IVIAHUPOBAHUE)
Ounas popma oOydeHus

Ne KonnuecTBo yacos
pasnena HaumenoBanue pazzaena (TeMbl) Beero 1 113 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anre6pa u Hadasaa
MaTeMaTHUYeCKOro aHaJIn3a
I1.1. IloBTOpEeHME 6 4 2 -
12 DIIEMEHTHI TeopuH MHO>KECTB u 6 4 ) i
MaTeMaTUYECKO JIOTUKH
1.3. | YUncna u BelpaskeHuUs 14 8 6 -
1.4. YpaBHEHMs U HEPABEHCTBA 24 8 14 2
1.5. DyHKIUU 16 8 8
2 Marematnka: BEpOSTHOCTh U CTATHCTHUKA
21 CraTtuctuka #W TEOpHUs BEPOATHOCTEH, 17 14 ) 1
JIOTHKa U KOMOWHATOPUKA
3. I'eomeTpus
3.1 I'eomerpus 49 18 30 1
ATTecTamus 4
Hmozo 136 64 64 4
2 cemMecTp
1 Maremaruka: anredpa u Hadasaa
MaTeMaTHUYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MAaTEMAaTUYECKOTO aHAIN3a 40 16 24 8
1.7. DYHKIIMN 32 12 20 8
2 MaremaTuKka: BEpOATHOCTh U CTATUCTHKA
29, CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 12 ) 10 6
JIOTHKa U KOMOWHATOPUKA
2.3. TexcToBBIe 3agaun 10 2 8 6
3. ['eomeTpus
3.2 ['eomerpus 10 4 6 4
3.3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Ucrtopus MaTEMaTUKHU. MeTtonabl 3 ) 6 )
MaTEMaTHKH.
ATtrecranus 20
Koncynpranus 2
HUmoeo 192 42 84 44
O06mmii 06bem, yac 328 106 148 48
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3aounas popma oOydeHUs

Ne KonuuecTBo yacos
pasnena HanmenoBanwue pasiena (TeMbI) Beero T 13 (C) CP
(Temsr)
1 cemectp
1 MaremMaruka: anredpa u Hadasaa
MaTEMaTUYeCKOro aHajn3a
1.1. IToBTOpeHune 12 - 2 10
1o, DNeMEeHThI TCOPMH  MHOXKECTB N 15 i i 15
MaTEMaTHYeCKOMN JIOTHUKHI
1.3. Umucna u BeIpakeHUs 19 2 2 15
1.4. YpaBHEHHUsI 1 HEpABEHCTBA 22 - 2 20
1.5. DOyHKIUU 20 - - 20
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
21, Cratuctuka W TEOpUS BEPOATHOCTEH, 2 ) ) 18
JIOTUKA U KOMOMHATOPUKA
3. I'eomeTrpus
3.1 ['eomerpus 24 2 2 20
ATtTtecTanus 2
Umoeo 136 6 10 118
2 ceMecTp
1 MaremMaruka: anredpa u Hadasga
MaTEMaTUYeCKOro aHajn3a
1.6. DJIEMEHTHI MAaTEMAaTUYECKOIO aHAJIN3a 26 4 2 20
1.7. DyHKIUU 24 - 4 20
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
29, Craructuka M TEOpUS BEPOATHOCTEH, 24 i i 24
JIOTHKA ¥ KOMOMHATOpUKa
2.3. TekcToBble 3a1a4n 24 - - 24
3. I'eomerpus
3.2 ['eomerpus 22 - 22
3.3 BekTopsl M KOOpAMHATHI B IPOCTPAHCTBE 28 4 4 20
3.4 Hcropus maTemaTuku 22 - 22
3.5 Meroabl MaTeMaTUKU 22 - - 22
ATTecTanus 2
Hmozo 192 8 10 172
O0uuii 00beM, Yac 328 14 20 290
5.3 IlpakTH4yecKkue 3aHATUS U CEMHUHAPbI
Ounas popma 0OydeHHs
Ne Ne paznena Tema KomnuectBo
/11 (TEMBI) 4acoB
1 1.1 IToBTOpEHME 2
2 1.2 DJIEMEHTHI TEOPUU MHOMXECTB M MATEMATUYECKOU JIOTUKH 2
3 1.3 Uucna u BeIpaXeHUs 6
4 1.4 YpaBHEHMs U HEPABEHCTBA 14
5 1.5 OyHKIIUU 8
6 3.2 I'eomeTpus 30




7 1.6 DJIEMEHTHI MaTEMAaTUYECKOTO aHAIN3a 24
8 1.7 DyHKIMHU 20
9 25 Cratuctuka W TEOpHUsl  BEPOATHOCTEH,  JIOTHUKa 12
] KOMOWHATOpHKA
10 3.2 I'eomeTpus 6
11 3.4 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10
12 3.5 MeToabl MATEMATUKU 6
O0uuii 00 beM, Yac 148
3aouHas popma oOydeHUs
No Ne paznena Tema KomnnuectBo
/11 (TeMBI) 4acoB
1 1.1 IToBTOpEHME 2
2 1.3 Uucrna u BbIpaXeHUs 2
3 1.4 YpaBHEHUS 1 HEPABEHCTBA 2
4 21 CraTucTHKa U T€OpUs BEPOSITHOCTEH, JTOTUKA U )
KOMOWHATOpHKA
5 3.1 I'eomeTpus 2
6 1.6 DJIEMEHTHI MaTEMATUYECKOI0 aHAJIN3a 2
7 1.7 DyHKIUH 4
8 3.3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 4
O0uuii 00 beM, Yac 18
5.4 JlaGopaTopHbIe padoThI
No No paznema HanmMenoBanue 1abopaTopHbIX padboT KomunuecTBo
/11 (TEMBI) 4acoB
5.6 CamocTosiTe/ibHOE M3y4YeHHe Pa3/1esioB (TeM) TUCHUILTHHBI
Ounast popma 00ydeHHS
Ne Ne paznena KomnnuectBo
Bonpockl, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yYEHUE
/11 (TEMBI) 4acoB
3aouHas popma 00ydeHHs
Ne
Bonpocel, BEIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4eHUE Konuaectso
Nen/m | pazmena
(Tembl) 4acoB
1. 1 KBanparuunble GyHKIIMHM U MOAYNb YHCTIa 12
2. 2 MHokecTBa U UX CBOMCTBA 27
3. 3 WppanyoHanbHble W palliOHAIbHBIE YHCIIA 15
1. 4 CrenenHas (QyHKIHS. 4
2. 4 JlpobHo-nunelinas QyHKIus. 5
3. 4 [ToxazarenbHast QyHKLINA. 5
4. 4 Jlorapudmudeckas hyHKIHS. 5
5. 4 Tpuronomerpuueckas GyHKuus sin (x) 5
6. 4 Tpuronomerpudeckas GyHKIUS cos (X) 5
7. 4 Tpuronomerpuueckas GyHKUUS 1g (X) 5
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8. 4 Tpuronomerpudeckas GyHKIUS ctg (X) 5
9. 4 OO6patHble QYHKIHH. 3
10. 5 YpaBHeHus. 5
11. 5 Hepasencraa. 5
12. 5 CucreMbl ypaBHEHUN W HEPABEHCTB. 10
13. 6 ITpousBoanas. [IpaBuia nuddepeHunpoBanms. 3
14 6 Bospacranue u yosiBanue QpyHKIH. DKCTPEMyMBbI U TOUKH 3
) nepern0a GyHKIuu.
15. 6 Cxema nccnenoBanus QyHKIHN. 4
16 6 Anrebpanyeckue 3aa4u Ha HaUOOJIbIIIEE U HAUMEHbIIIEE 4
] 3Ha4YeHue PyHKIUH.
17. 6 ITepBooOpaznas. Heonpenenéunbiii UHTETpall. 4
18. 6 OnpenenéHHbI UHTErpall. 4
19. 7 DJIeMEHTHl KOMOMHATOPUKH. 8
20. 7 BeposiTHOCTB COOBITHSI. 8
21. 7 CrnyyaliHbple BETUYMHBI. 8
22. 7 AKCHOMBI CTEPEOMETPHH. 2
23. 8 Pemenue 3a1a4 ¢ noMoIIbI0 YpaBHEHUN 22
24. 9 Crioco0OnI 3a/1aHMS MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE. 1
25. 9 B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE. 4
26. 9 [TapasienbHOE U HEHTPAIbHOE IPOEKTUPOBAHUE. 2
27. 10 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE. 22
28. 9 IlepnieH IMKyYISPHOCTD NPSIMOU U IIJIOCKOCTH. 1
29. 9 Teopema 0 TpEX NepHeHIUKYIApaXx. 4
30. 9 [Ipu3Hak nepneHMKyISIPHOCTH NPSIMOM U IJIOCKOCTH. 4
31 9 Yron Mexay mioCKOCTIMH, IPSIMBIMU, IPAMOUN 1 1
IJIOCKOCTBIO.
32. 9 CBolicTBa U NPU3HAK NEPIEHANKYIIPHOCTH MIIOCKOCTEH. 1
33. 9 [Tpr3Hak napamuiesbHOCTH NPSIMBIX B TPOCTPAHCTBE. 2
34. 9 [Ipu3Hak napajuIeIbHOCTH INIOCKOCTEH. 4
35. 9 OpTOroHaJIbHOE MPOCKTUPOBAHMUE. 4
36. 9 Paccrosiane Mexy purypamu u napayuieabHOCTb. 4
37. 9 Cdepa u map. 2
38. 9 Humuaap. 2
39. 9 Konyc. 2
40. 11 Bennkue yueHble MATEMATUKU U UX OTKPBITUSA 22
41. 12 OCHOBHBIE METOJIbl MATEMATUKHU 22
O01mmii 00beM, yac 290
6. YAEBHO-METOANYECKOE " NH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

6.1. OcHoBHas quTEpaTypa

1. AnreOpa u Hayaysia MmaTeMatudeckoro anaiausa. 10-11 kmaccel. ba3oBbiid U yriryONIeHHBIH yPOBHU:
yueOnuk / 1. A. Anumos, F0. M. Konsrun, M. B. TkaueBa, [u ap.]. - 12-e uza., crep. - Mocksa:
[IpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: anexktponHHsid. - URL:
https://znanium.ru/catalog/document?pid=2157448

2. MareMaruka: anreOpa W Havaja MaTEeMaTHYECKOTro aHainu3a, reoMmerpus. ['eomerpus: 10—11-i
KJacchl: 0a30BbIM M yriyOneHHblid ypoHu: yueOnuk / JI. C. AtanacsH, B. @. byrysos, C. b.
Kagomues [u ap.]. — 12-e usn., crep. — Mocksa: [Ipocsemenue, 2024. — 287, [1] c.: w1 —
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MI'Y — mxone). — ISBN 978-5-09-112137-7. - Texkct: oanekrponHbii. - URL:
https://znanium.ru/catalog/product/2157048

6.2. JlononHuTenbHAas JINTEPATYpPA

1. I'yceB, B.A. Teomerpus: ydeOHOe mocoOue st cpeaHero mnpodecCHOHATBHOTO
obpazoBanusi / B. A. I'yce, U. b. KoxyxoB, A. A.IIpoko¢pseB. — 2-¢ u3A., ucnp. ¥ A0H. —
Mocka: MznmarensctBo [Opaiir, 2024. — 280 c. — (IIpodeccrnonansHoe 00pa3oBaHHE). —
ISBN 978-5-534-08897-7. — Texct: anekTtpoHHbI // OOpa3zoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/541432

2. I'yces, B. A. Marematuka. ['eomerpusi. ba3oBblit ypoBens: 10—11 kiaccsl : yueOHUK IS
cpennero obmiero oopazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. IlpokodreB. — 2-e u3m.,
ucnp. u norn. — Mocksa: M3znarensctBo FOpaiit, 2023. — 281 c¢. — (O6meoOpa3oBaTenbHbIN

nukn). — ISBN 978-5-534-16085-7. — Texcrt: anextponHsiid // OOpa3oBarenbHas miaTdopma
HOpaiir [caiit]. — URL: https://urait.ru/bcode/530392

3. Bboromonos, H. B. Maremaruka. AnreOpa u Hadana aHanu3a. ba3oBeiii ypoBenb: 10—11
KJlacchl: yuyeOHMK s cpenHero oomiero oOpasoBanust / H. B. BoromonoB. — Mockaa:
MznarensctBo IOpaiit, 2023. — 241 ¢. — (OO6meoOpa3zoBarenbHbiii 1uki). — ISBN 978-5-534-
16084-0. — Texct: anexTponHslii // OOpasoBarenbHas mnatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391

6.3. IIporpammHoe o0ecnieyenue
Microsoft Windows unu SIaaexc 360
Microsoft Office Professional Plus 2019
Google Chrome unu Sunexc.bpaysep

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

pecypchl

— OOpa3oBaTenbHbIil pecypc «DJNeMeHThl Oonbmioi Hayku» (pu3uka, OHOIOTHS, XHUMHS,

MaTeMaTuKa, IMHTBUCTHKA) - https://elementy.ru/

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

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

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

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

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

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

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

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

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITJIMHBI
Jlnst peasin3aluy IUCIUILIMHBI TpeOyeTcs cleyroliee MaTepraIbHO-TEXHIYECKOe 00ecIIeYeHue:

IJIl TPOBEJCHUS JIEKIWH, YPOKOB — y4yeOHas ayAuTOpHs, OCHAIICHHAas OOOpYMOBaHUEM H
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHUS: yueOHas Meberb, JKpaH, IIPOEKTOP,

KOMIIBIOTEP, PACXOJAHbIE MAaTEPUAIIBI;

JUISL IPOBE/ICHUS TPAKTHUECKUX 3aHATUI — ydeOHasl ayAuTOpHs, OCHAICHHAs 00OPYIOBaHUEM U
TEXHUYECKUMH cpelncTBaMu oOy4eHMUSI: yaeOHast MeOeb, JKpaH, MIPOEKTOP,

KOMIIBIOTCP, paCXOAHBIC MAaTCPUAJIbI; KaOuHET 0e30IMacHOCTH KHU3HCACATCIIBHOCTH,



— ISl OpTaHM3ALMU CaMOCTOATENbHOM padOThl - MOMEIICHHE, OCHAIICHHOE KOMIIbIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHMs K ceTH «VIHTepHeT» M obecredeHueM IocTyna K
3JIEKTPOHHON MH(POPMAIMOHHO-00pa3oBaTeNbHOM cpeae MHCTUTyTa, pacXoHbIe MaTepHAaIbL;

— I TEKYLIEro KOHTPOJIA M IPOMEKYTOUHOM aTTecTalMy - ydeOHas ayAMTOpHs, OCHAIIECHHas
00OpyJIOBaHUEM M TEXHHUYECKUMH CpeACTBaMU oOyueHHs: yyeOHas MeOesb, 3KpaH, MPOEKTOD,
HOYTOYK, pacX0JIHbl€ MaTE€pPHUAJIbL.

8. OCOBEHHOCTH OCBOEHUs JUCIMIIJIMHBI JIMOHAMU C O'PAHUYEHHBIMHU
BO3MOXHOCTSAMMU 310POBbSA

OOyvaromumMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSI MPEIOCTABISAIOTCS CIelHaIbHbIe
y4eOHUKH, ydeOHbIE TOCOOHUS W JUAAKTHYECKHE MaTepUalibl, CIICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOyueHHUs1 KOJUJIEKTUBHOTO M HWHIAMBUAYAIBHOTO TIOJB30BAaHUSA, YCIYI'M acCHUCTeHTa (ThIOTOpa),
OKa3bIBAIOIIETO  OOyYaromMMCsT  HEOOXOMMMYI0  TEXHHUYECKYI0 TIOMOIIb, a TaKXke YCIyTd
CYpAONEPEBOTUUKOB U THGIOCYpAONepeBOUUKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (opMax, aIaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
3J10pOBBS.

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

OcBOocHHE JUCHUIUIMHBI OOYYAarOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU  3JIOPOBBS
OCYILIECTBIISIETCSI C y4eTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOro  pa3BUTHS, WHAMBHUIYaJIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 370POBBSI.

B mensx nmoctymHocTH MOJy4YeHHs BbICIIEr0 oOpa3oBaHHsS IO 00pa30BaTENbHOM Iporpamme
JUIAMH ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/IOPOBBSI IPU OCBOCHUU AUCIUILINHBI 00€CIIEUHBACTCS:

1) ans Au1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbS 110 3pEHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYEHTY HEOOXOAUMYIO TEXHHUECKYIO MTOMOIIh C yU4ETOM
WHIUBUAYAIBHBIX OCOOEHHOCTEHM (IOMOraeT 3aHATh paboyee MECTO, IEpelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUCHIBAs MO TUKTOBKY),

— MUCbMEHHbIE 3aJlaHUs, a TaKXKe HUHCTPYKUUU O TOPSAAKE HX BBIMOIHEHUS O(OopMIIsAIoTCS
YBETHMUEHHBIM MIPUPTOM,

— crenuagbHble Y4eOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIINE KPYITHBIN
mpudT UK ayauodanim),

— MHJIUBUyAJIbHOE paBHOMEpPHOE ocBenieHue He meHee 300 mrokc,

— pu HEOOXOJUMOCTH CTYACHTY IS BBIMOJTHEHHS 3aJaHUS TMPEIOCTABISCTCS yBEIWYUBAIOIICE
YCTPOMCTBO;

2) Uit IUIT ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS TIO CIYXY:

— MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIUNA CTYJEHTY HEOOXOAMMYIO TEXHHUYECKYIO IMOMOIIb C
Y4eTOM HHIWBHIYaTbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHiITh pabodee MeCTO, MePEeIBUTaThCs, MPOUYNUTATh
1 oOpMUTH 33/1aHKE, B TOM YHCJIIE, 3aKChIBas O]l AUKTOBKY),

— o0ecrieunBaeTCsl HAIMYME 3BYKOYCHJIMBAIONICH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, TPH
Heo0X0IMMOCTH O0y4arouieMycsi MpeoCTaBseTCsl 3BYKOYCHIIMBAIOIAsl anmnapaTrypa UHIUBUIYaIbHOTO
MOJIb30BAHUS;

— obecrieunBaeTcsl HaJIeKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMaIUy;

3) AN AUI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI, HMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEJILHOTO arlfapara:

— MUCHbMCHHBIE 33/IaHUs BBIOJHSIOTCS HAa KOMITBIOTEPE CO CIEIUATH3UPOBAHHBIM IIPOTPAMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS THIOTOPY;

— TI0 KeJIaHUI0 00yYaloIIerocs 3aJaHusl MOT'YT BBITIOJTHATHCS B YCTHOU (hopMme.
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[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MuHucrepcTBa
obpaszoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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