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1.OEJIN U 3AJAYU OCBOEHUA TUCHUIIJINHBI
HenassMu ocBoeHUS TUCUUTUIMHBI «MaTeMaTHKa» SBISETCS:

—  (opMupoBaHHe TpeACTaBICHUN O MaTeMaTHKE, KaK YHUBEPCAIbHOM S3blKa HAayKH, CPEICTBE
MO/JICJINPOBAHUS SIBICHUH U IPOLIECCOB, 00 MJIEsX U METO/IaX MAaTEMATUKU;

—  pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS, alrOpPUTMHUYECKOM
KYJIBTYpbl, KDUTUYHOCTH MBIIUIEHUS Ha YpPOBHE, HEOOXOIMMOM Ui OOydYeHHs MO COOTBETCTBYIOILEH
cnermanbHocT  09.02.07 WHopmanmmoHHBIE CHUCTEMBI U NPOTPAMMHUPOBAHHWE, B  Oymymiei
poeCCHOHATILHOMN 1EATEbHOCTH;

—  OBJIAZICHHE MaTEMaTHYECKUMH 3HAHUSMHU U YMEHUSMHU, HEOOXOAUMBIMU B TIOBCEHEBHOM KU3HHU,
U1l U3Y4YEHMsI ILIKOJBHBIX €CTECTBEHHOHAyUYHBIX IUCLMIIMH Ha 0a30BOM YpOBHE, Js IOJYy4EHUS
o0pa3zoBaHMs B 007aCTAX, HE TPEOYIOIUX YIITYyOJIEHHONH MaTeMaTU4ecKoi MOATrOTOBKH;

—  BOCIHTaHUE CPEICTBAMU MATEMATHKH KYJBTYpPHl JIAYHOCTH: OTHOLICHHWS K MaTEMaTHKE Kak
YacTH OOIIEUeIOBEUYECKO KYNbTYphl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHUKH, 3BOJIOLMEH
MaTeMaTHYECKUX UeH, IOHUMaHMs 3HAYMMOCTH MaTeMaTHKH JUIsl OOLIECTBEHHOIO IIporpecca.

3agayamMM OCBOEHUS TUCUUILIMHBI «MaTeMaTHKa» SBISIFOTCS:

—  CHCTEMaTU3HMpOBaTh CBEACHUA O 4YHCIAX; M3YyYUTh HOBBIC BUJIbl YHUCIOBBIX BBIPAKECHUH U
bopmy;

—  COBEpIICHCTBOBAaTh IPAKTUYECKUE HABBIKM W BBIYHCIUTCIBHYIO KYJIbTYPY, PacIIUPUTh U
COBEpPILIEHCTBOBATh alreOpanyeckuii anmapar, cOpMUPOBAHHbBII B OCHOBHOM IIIKOJIE M €r0 PUMEHEHUE
K PEIICHNIO MaTEMaTHYECKUX U HEMATEMaTHYECKUX 33/1a4;

—  paculMpuTh M CHCTEMAaTH3HpOBaTh OOIIME CBEICHHS O (YHKIUAX, IMONOJHEHHE Kiacca
u3ydaeMblX (QYHKUMH, WITIOCTpAlMs IIUPOTHl NPUMEHEHWs] (QYHKUMH [UId ONMCAHUS U H3yYeHUs
peanbHbIX 3aBUCUMOCTEN;

—  H3Y4UTh CBOWCTBA IPOCTPAHCTBEHHBIX TeJd, (POPMUPOBATH YMEHMsI NPHUMEHATh HOJY4YEHHBIE
3HAHUA JUIsl PEIICHUs IPAKTUYECKUX 3ajay;

—  pa3BUBaTh NPEACTABICHUS O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAIOIIEM
MHpE, COBEPIIEHCTBOBATh UHTEIUICKTYaIbHbIC U peUYeBble YMEHUS MyTeM OOOTAIIeHUsI MaTEMAaTHIECKOTO
A3bIKa, PA3BUTHUSA JIOTMYECKOTO MBILUICHHUS;

—  TI03HAKOMHTHCS C OCHOBHBIMM UJESIMU M METOJAMU MaTEMaTHUUECKOI0 aHAIN3A.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucuunnuHa «MaremaTtuka» BXOJUT B 00s3aTEIbHYIO 4acTh 001e00pa30oBaTENbHbBIX AUCHUIUIMH
(TexHomormdyeckuit mpoduias) yrayonenHoro ypoBHs (OAIL.Ol)u HaxomuTcs B JIOTUYECKOW W
CTPYKTYPHO-METOANYECKOU CBs3U ¢ ApyruMu yactsimu OITOIIL.

[TpenMeTHas o0nacTh JUCHUIUIMHEI — «MaTemaTuka u HHQOpMATHKA».

Jucuunnuna «MaTtemaTnka» 0CBaBaeTCsl Ha YIIIyOJI€HHOM YpPOBHE.

CtpykrypHo  nmucuuruimHa — «MaremaThka» — BKIIOUaeTpa3ienbl  «AnreOpa W Hayana
MaTeMaTHYECKOro aHalln3a», «I'eomeTpus», «BeposTHOCTh U CTaTUCTHKA».

MexnpenmetHeie cBsi3u: nHpopmaruka, maremaruka (EH.01), ctarucruka.

TpeOGoBaHMs K BXOJIHBIM 3HAHUSAM, YMEHUSAM U KOMIETCHLUSIM CTYIeHTa (OPMUPYIOTCS HAa OCHOBE
MPOrpaMMbI OCHOBHOT'O O0OIIIET0 00pa30BaHMUS.

3.I1IJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOM JJUCIIUTLJIMHBI

OcBoenue cojaepaHusg Y4YeOHOW JUCHUIIIMHBI «MaTemaTnka» o00eCreYrBaeT JAOCTHKECHUE
CJIEIYIOLIUX PE3yJIbTAaTOB:

a) IUYHOCMHBIX.

— WHTEepeC K pa3nuyuHbiM cdepaM NpodeCCHOHATBHOU AEITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oynymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KH3HECHHBIC
TUTaHBI;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO U CaMOOOpPAa30BAHHMIO HA TPOTSHKEHHUU BCEi
JKU3HH,



— OCO3HaHue LUeHHOCTH HaquOVI OeATEeNIbHOCTW, TOTOBHOCTb OCYLUECTBIIATb
NPOEKTHYI U UCCneaoBaTesibCKy0 AeATENIbHOCTb MHOUBUAYallbHO U B rpynne.

0) memanpeomemuulx:

CaMOCTOSITENTbHO (POPMYTUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

BJIAJCTh HaBBIKAMH Y4EOHO-MCCIIEJIOBATEIbCKOH W MPOEKTHOW JESATEIbHOCTH, HAaBbIKAMH
pasperieHus npooiem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIBbHOMY ITOMCKY METOJOB PCHICHUA MPAKTHUYCCKUX 3a/1a4,
IMPUMCEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIAJICTh HAaBBIKAMH TMOJy4YCHUs WHGOpPMAIMM W3 HCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBIIATh TOUCK, aHAIN3, CHCTEMATU3AIMI0O ¥ HHTEPIPETANNI0 HHPOPMAIIMK PAa3UYHBIX BHIOB H
(dbopM TpeIcTaBICHHUS;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIBHOU PaOOTHI;
JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATH MPUOOPETEHHBIH OIIBIT;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIHHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEJISAM;

B) NpeOMemHbIxX:

— BIAJCHUE METOJAAaMU  JOKa3aTeJIbCTB, AJTOPUTMAaMHM  pELICHHUS  3aJay; yMEHHUE
dbopMynUpOBaTh OMNpEACNeHUsl, aKCHOMBI M TEOPEMbI, NPUMEHATh WX, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

— YMEHHUE OINEpPHPOBATh MOHATUSMU: CTETICHb YWCIA, JIOTapu(M YHCIa; YMEHHUE BBITIOTHATH
BBIUMCJICHHE 3HAUEHUN M TNpeoOpa3oBaHMs BBIPAKEHUN CO CTEMEHSAMH U Jorapudmamu,
npeoOpazoBaHus JPOOHO-PAIMOHATEHBIX BBIPAKCHHIA,

— YMEHHE ONepupoBaTh TMOHATUSMU: palOHAJIbHbIEC, HpPpALMOHATbHBIC, MOKa3aTelbHbIE,
CTENeHHbIe, Jorapu@MUYecKue, TPUTOHOMETPUYECKHWE YpaBHEHMS M HEPaBEHCTBA, MX
CHUCTEMBI;

— YMEHHUE OIepUpOBaTh MOHATHAMH: (GYHKIUS, HemnpepbiBHAsS (YHKUHMSA, MPOU3BOJIHAS,
nepBooOpa3Has, Onpene’IeHHbI HHTErpail; yMeHHe HaXOAUTh MPOU3BOIHBIE dJIEMEHTaPHBIX
GYHKIUH, WCHONB3Ysl CIPAaBOYHBIE MaTEpHAallbl, HCCIENOBAaTh B MPOCTEHIIMX CIydasx
(GyHKIIMM Ha MOHOTOHHOCTH, HaXOJUTh HAaWOOJBIINE W HAUMEHbIINE 3HAUYCHUS (YHKIUH;
CTPOUTH TpaWKM MHOTOYJICHOB C MCIOJIH30BAaHUEM allllapaTa MaTEeMAaTHYECKOTO aHaIu3a;
OPUMEHSTh TMPOM3BOAHYIO TpPU pEIIEHWH 3aJad Ha JABW)KCHHE; peliaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 33/1a4M HA HAUOOJBIINE U HAUMEHBIIINE 3HAUYCHUS, HA HAXOXKICHHE MTYTH,
CKOPOCTH U YCKOPEHHUS;

— YyMEHHE OIepUpOBaTh MOHATUSAMH: palMOHAJbHAA (QYHKLHUS, IMOKa3zaTedbHas (YHKIHA,
crenieHHas (yHkus, Jsorapudmudeckas (QYHKIUSA, TPUTOHOMETpUUYECKHE (DYHKITUH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh TIpaduku H3y4yeHHBIX (YHKIMHA, HCIOIb30BaTh
rpaduKy TIpH HW3YYCHHUU MPOIECCOB M 3aBHCUMOCTEH, NMPH PEHICHWH 3a7ad U3 JAPYTHX



y4eOHBIX MPEIMETOB U 33734 M3 PEalbHOH JKU3HU; BbIpaXaTh (OPMYIaMU 3aBHCUMOCTH
MEXIYy BEIMYNHAMH;

YMEHME pellaTh TEKCTOBBIE 3a/lauyd Pa3HbIX TUIIOB (B TOM 4YMCJIE HA IPOLIEHTHI, JOJIHU U
YacTH, Ha JBW)KEHHUE, padoTy, CTOMMOCTb TOBAPOB M YCIYr, HAJOIH, 3aJaud U3 001acTH
yIpaBJICHUS! JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3a[a4M, MCCIENOBaTh IOJYYCHHOE PEIICHUE U
OLIGHUBATh MPABJIONIOA0OHOCTD PE3YIIbTATOB;

YMEHHE OIEepUpPOBaTh MOHATHAMH: CpelHee apupMeTHUecKoe, MeauaHa, HauOoJbIlIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIEpCHs, CTaHJAapTHOE OTKJIOHEHHE YUCIOBOTO Habopa;
YMEHHE HW3BJIEKaTh, WHTEPIPETUPOBATh HH(OPMAILINIO, TPEICTABICHHYIO B TaOnuUIax, Ha
auarpammax, TpaduKkax, OTPaKaIOU[yl0 CBOMCTBAa peajbHBIX MPOIECCOB U SIBICHMIA;
OPEICTaBISITh MHPOPMAIMIO C TIOMOIIBIO TaOMUIl W JUarpaMM; HCCIEIOBaTh
CTaTHUCTUYECKUE JaHHbIe, B TOM UYHCJIE C MPUMEHEHHEM TIpadUyecKuX METOAOB U
AJIIEKTPOHHBIX CPEJICTB;

YMEHHE ONEepPUPOBATH MOHATUAMU: CIIyYalHBIM OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOATHOCTb C MCIOJIB30BAaHUEM TIpapUuecKux
METO/IOB; MPUMEHATH (POPMYJIBI CIIOKEHUSI U YMHOXEHUS BEPOSITHOCTEH, KOMOWHATOPHBIE
dakThl U (OpMyNBI MPU pPEUICHUH 3a/ay; OLEHUBATh BEPOSTHOCTU pPEaJbHBIX COOBITUH;
3HAKOMCTBO CO CIy4YallHBIMM BEJIMYMHAMHM; yYMEHHUE IPHUBOJIUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINUX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX;

yYMEHHUE ONEepUpPOBATH MOHATUIAMU: TOUYKA, MPsAMas, MIOCKOCTh, MPOCTPAHCTBO, JBYIPAHHbBIN
yIoJ, CKpEIIMBAIOIMEcs MpsMbIE, MAapajuleIbHOCTh W NEPHEHANKYISPHOCTh MPSAMBIX U
IUIOCKOCTEM, yrojl MEXIy HpSIMBIMHU, YTOJI MEXAY MPSIMOW M IJIOCKOCTBIO, Yrojl MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JO IIIOCKOCTH, PACCTOSHHME MEXKIAY IPSMBIMH,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE MCIOJIb30BaTh MPU PEILEHUU 3a]a4 U3yYEHHBIE
GbakThl U TeopeMbl IUIAHUMETPHH; YMEHHE OLICHMBATh pa3Mephl OOBEKTOB OKPYKAIOILIETO
MUpa;

yYMEHHE ONEepHpOBaTh IMOHATHSIMHU: MHOTOTPAaHHUK, CEYCHHWE MHOTOIpaHHUKA, KyO,
napaJuleNenuIe, Npu3Ma, MupamMuaa, GUrypa u IOBEpXHOCTh BPAILCHUS, IIMIMHIP, KOHYC,
map, chepa, cedeHus (GUIypbl BpalleHHs, IIOCKOCTb, Kacaromascs cgepsl, HUIMHIPA,
KOHYCa, IUIOIIA/Ib TOBEPXHOCTH MUPAMHUJIBI, TPU3MBI, KOHYCA, IIMINH/PA, IUIOMAAb chepsl,
0o0beM Ky0a, MPsSMOYToJbHOTO HapaieNenunena, MupaMuabl, TPU3MbI, HWIHHAPA, KOHYCA,
mapa; yMeHHe H300pakaTh MHOTOTPAHHUKH W MOBEPXHOCTH BpAIICHHS, UX CEYECHHUS OT
PYKH, C TIOMOIIBIO YEPTEXKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHUE
pacmo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE pacllo3HAaBaTh IPABUIIbHBIC
MHOTOT'paHHHKH;

YMEHHE ONEpPHpPOBaTh MOHATHUSAMH: JABWKEHHE B NPOCTPAHCTBE, MOAO0OHBIE (UTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHONICHNE IJIOMAACH MOBEPXHOCTEH N 00BEMOB MOJTOOHBIX
¢buryp npu pemieHuu 3a1ay;

YMEHHUE BBIYUCIIATH TEOMETPUUECKUE BETUYMHBI (JJTMHA, YroJI, IUIOIIAlb, O0BEM, TIJIOMIA b
MOBEPXHOCTH ), UCIIOJIb3YsI H3YUYCHHBIC (DOPMYJIIBI M METO/IHI;

YMEHUE ONEPUPOBATH NOHATUSMU: MPSIMOYTOJbHas CHCTEMa KOOPJMUHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE MPOU3BEICHNE, YTOJ MEKIY BEKTOpaMH,
CymMMa BEKTOPOB, MPOM3BEACHUE BEKTOpa HAa YHUCJIO; HAXOAUTH C MOMOIIbIO M3YYEHHBIX
(bopMyJT KOOpJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS TOUKAMH;

YMCHUC BI:I6I/IpaTB HOI[XO,Z[}IH_[I/Iﬁ H3y‘-I€HHBIﬁ MeTod JId PCHICHHA 3ada4du, pacCliO3HABATb



MaTeMaTHuecKkue (akThl U MaTeMaTHUYECKHME MOJEeNU B NPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI MAaTEMATHYECKUX OTKPBITHH
POCCUICKON U MUPOBOM MAaTeMAaTUYECKON HAYKH.

YMEHHUE ONEepUpOBaTh MOHATUAMU: OIpEeIIEHUE, aKCHOMa, TeopeMa, CIIEJCTBHE, CBOMCTRBO,
NpU3HAK, JO0Ka3aTelIbCTBO, PaBHOCHIIbHBIE (OPMYIUPOBKH; yMEHHE (QOPMYIUPOBATH
oOpaTHOE M TPOTHUBOIOIOXKHOE YTBEPXKIEHUE, MPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI,
UCIONIb30BAaTh ~ METOJ ~ MaTeMaTHYeCcKOW  HMHAYKUWHU; TMPOBOAUTH  JIOKa3aTeJbHbIE
paccyXaeHHsI IPU PEUICHUH 3a]1a4, OIICHUBATH JIOTHYECKYIO MPABUIHBHOCTh PACCYKICHUMN;
YMEHHE OINEepUpoBaTh TMOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO, OIEpalud  HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN anmapar IJisi OIMUCAHHS
peaNIbHBIX MPOLECCOB U SBJICHUH, U TIPU PEUICHUH 3a]1a4, B TOM YHUCIE U3 JAPYTUX YU4EOHBIX
MPEIMETOB;

YMEHHE ONEepUpOBaTh NOHIATUSIMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha IIOCKOCTH;
YMEHHE 33J1aBaTh M OMHUCHIBATH rpadbl pa3InIHBIMU CIIOCOOAMU; HCIIONH30BATh Ipadbl MpU
pEeIIeHNH 3a]1aY;

YMEHHE CBOOOJHO OTIEpUPOBATH MOHATHIMU: COUYETAaHUE, IEPECTAHOBKA, YHCIIO COUYCTAaHUH,
YHCIIO TepecTaHOBOK; OmHOM HbIOTOHA; yMeHHEe NpPUMEHSATh KOMOHHATOpHbIE (aKThl U
paccyXJIeHUs [Tl pEIICHUS 3a]1a4;

YMEHHE ONEepUPOBaTh MOHATUSMU: HATYPAJIbHOE YHCIIO, IIeJI0€ YHCII0, OCTATOK 110 MOAYIIO,
palMoHaIbHOE YHCIIO, HWPPANMOHAILHOE YHCIO, MHOXECTBA HATYPAIbHBIX, IEIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEN; yMEHHE HCIOIb30BaTh NPU3HAKH JEIUMOCTH,
HAaUMEHBIIMKA OOIIWK JETUTENh U HauMEHbIee o0Iee KpaTHoe, alropuTM EBkimma mpu
pEIIeHNH 3a]1a4; 3HAKOMCTBO C pPa3IMYHBIMU O3UIIMOHHBIMU CHCTEMaMH CUUCIICHHUS;
YMEHHE CBOOOJHO OIMEPHPOBATh MOHATHUSMU: CTETICHb C IEJIbIM MOKAa3aTeleM, KOPCHb
HaTypaJIbHOM  CTEMEeHH, CTENeHb C palloOHaJbHBIM  IOKa3aTeleM, CTENeHb C
JCHCTBUTENHHBIM (BEIIECTBEHHBIM) MOKa3aTeneM, JiorapudM duciaa, CUHYC, KOCHHYC H
TaHT€HC MTPOU3BOJIBLHOTO YUCIIA;

YMEHUE ONEepUpOBaTh MOHATUSMHU: TOXKIECTBO, TOXKAECTBEHHOE IpeoOpazoBaHHeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUIN U HEPAaBEHCTB, PAaBHOCHILHOCTh YpaBHEHUH,
HEPABEHCTB M CHUCTEM, palMOHAIBHBIC, HPPANMOHAIBHEIC, IMOKa3aTelbHbIC, CTCIICHHEIE,
Jorapu@MuUecKue, TPUTOHOMETPUUYECKHUE YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI; YMEHUE
peliaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTPOM; NMPUMEHATh YpaBHEHUs, HEPABEHCTBA,
WX CUCTEMBI JUISl PEIICHUs MaTEMAaTHYECKHX 3a71a4 U 3a7a4 U3 Pa3IMuHbIX o01acTell HayKu U
peanbHOM KU3HH;

yYMEHHE CBOOOJHO ONEpHpPOBATh MOHATUSAMH: Trpaduk QyHKIUH, oOpaTHas (yHKIMA,
KOMITO3UITMST (DYHKIMH, THHEWHAs (YHKIWA, KBaApaTuuHas (pyHKIUs, cTeneHHas (QyHKIUs
C IENBIM TIOKa3aTelieM, TPUTOHOMETpUYeCKHe (YHKIIHH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GyHKIMM, TOKazaTelbHas | Jorapupmuyeckas (yHKIHH; yYMEHHE CTPOHUTH Tpaduku
(byHKUIMH, BBITIOTHATH TpeoOpa3oBaHus rpaguKkoB GyHKINN;

yMEHHE UCMOJIb30BaTh rpaduku QyHKUUN ISl U3yUEHUs MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelieHny 3amad W3 JPYrux Y4eOHBIX TPEIMETOB M W3 PEATbHOW >KU3HHU; BBIPAKATH
(dbopMyliaMy 3aBUCUMOCTH MEXKIy BETMUUHAMU;

YMEHHE CBOOOJHO OINEPUPOBATh TOHATUSMHU: YETHOCTh (DYHKIUHU, TEPUOTUIHOCTH
(GyHKIMHM, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH (YHKIIUH, SKCTPeMYM (QYyHKIIHH,
HaumOoJbIllee M HaWMEHbIIee 3HA4YCHHUS (PYHKIMHM Ha TMPOMEKYTKE, YMEHHE IPOBOIUTH
uccienoBaHue PyHKINH;

YMEHUE WCIONb30BaTh CBOMCTBA W Tpadukd (QYHKIUN Ui pelieHUs ypaBHEHHH,
HEpaBEHCTB U 3ajay C apamMeTpamMu; u300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA
peLICHUI ypaBHEHMM, HEPABEHCTB U X CUCTEM;

yMeHHe CBOOOJHO ONEpUPOBATh TMOHATUSAMU: IIOCIEIOBATEILHOCTb, apupMeTHdecKas



nporpeccusi, reoMeTpuYeckas IMporpeccusi, OECKOHEUHO yObIBaiolas T'€OMETpPHUYECKast
porpeccusi; yMEHHME 3a/aBaThb IIOCJIEJOBATENBHOCTH, B TOM 4YHCIE€ C IOMOLIbIO
PEKYpPpPEHTHBIX (HOopMyT;

YMEHUE ONEepUpOBaTh IOHATUAMHU: HENPEPBIBHOCTh (YHKLUHU, aCUMNTOTHI Tpaduka
¢byHKIMH, TIepBasi ¥ BTOpasi IPOU3BOAHAs (DYHKIIMU, TEOMETPUUECKUHN U (PU3MUECKUI CMBICTT
IIPOM3BOIHOM, MepBOOOpa3Hasi, ONpPE/eNEHHbI MHTErpajl; YMEHHE HaXOJIUTh ACUMITOTHI
rpaduka GyHKIHUH; YMEHHUE BBIYUCIATH MPOU3BOJHBIC CYMMBI, IPOM3BEACHUS, YACTHOTO U
KOMIIO3ULIUYU (PYHKIMI, HAXOAUTh YpaBHEHHUE KacaTelIbHOU K rpaduky QyHKIUY;

YMEHHE HCIOIb30BaTh MPOM3BOIHYIO ISl HMCCIEHOBAaHUS (YHKIMHA, ISl HaXOXICHUS
HAWIy4llero pelleHus B MPHUKIAJHBIX, B TOM YHUCIE COLMAIbHO-JKOHOMHUYECKHUX U
¢u3nyeckux 3agadax, A OMNPEAETICHUS CKOPOCTH U YCKOPEHHs; HaXOAWUTh IUIOMIATN U
0o0beMbl (GUIYp C TOMOLIbIO HHTErpajga; HPUBOAUTH IPHUMEPHl MaTEMaTHYECKOIO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU (epeHInanbHbIX YpaBHEHUH;

YMEHUE ONEepUpOBaTh IMOHATUAMU: KOMIUIEKCHOE 4YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE
qucaa, MOAYJIb M apryMEHT KOMIUJIEKCHOTO 4Hcia, (opMma 3alucd KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpHYECKass W  ajredOpanyeckas); yMeTb IPOU3BOAUTH
apupMeTHUeCKue JEUCTBUS C  KOMIUIGKCHBIMH  YHCIAMH; TPUBOIUTH  IPUMEPHI
UCIOJIb30BAaHUS KOMILIEKCHBIX YHCEIT;

yMEHHE CBOOOJHO ONEpUPOBaTh TMOHATHAMU: cpelnHee apupMeTHyeckoe, MeauaHa,
HauOoJblllee U HaUMEHbIIEE 3HAYCHUS, pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE IS
OIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHUE UCCIIEAOBATh CTATHCTUUYECKUE JTaHHBIC, B TOM YHCIIE
C IPUMEHEHHEM I'paMueCKUX METO/0B U AIEKTPOHHBIX CPEICTB; rpauuecKy UCCIIEN0BaTh
COBMECTHBIE HAaOJIOJJCHHS C TIOMOLIBIO TUarpaMM pacCeMBaHMS U JIMHEHHOM perpeccuy;
YMEHUE HaXOAWTb BEPOATHOCTU COOBITUH C MCHOJIB30BAaHMEM TIpaUUYECKUX METOOB;
OPUMEHATh JUISL peIleHus 3a7ad (QOpPMYNbl CIOXKEHHS M YMHOXXEHHUS BEPOSTHOCTEH,
dhopmyny oTHOU BeposiTHOCTH, hopmyny bepHysum, koMOuHaTOpHBIE (GaKThl B (HOPMYJIBI;
OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUH; yMEHUE ONEPUPOBATh MOHATHIMMU: CIydaiHas
BEIMYMHA, paclpe/ieIeHne BEpOSATHOCTEM, MaTeMaTH4ecKOoe OXKUJaHUE, AUCHEepCUs U
CTaHJApTHOE OTKJIOHEHHE CIIy4allHOW BEIMYUHBI, (PYHKIUU paclpeneieHus U IUIOTHOCTH
PaBHOMEPHOIO, MOKA3aTEIbHOTO M HOPMAJIBHOIO paclpe/ieIeHuil; yMEHHUEe HCIOJb30BaTh
CBOMCTBA WM3YyUYCHHBIX PpACIpEACICHUN Uil peIleHUs 3ajad; 3HAKOMCTBO C IMOHSTHSMHU:
3aKOH OOJIBIIMX YKMCEN, METO/IbI BHIOOPOUHBIX UCCIIEI0BaHUM; YMEHHE IPUBOAUTE IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

yMEHHE CBOOOJHO ONEPUPOBATH MOHATHAMHU: TOUYKA, MpsMas, MJIOCKOCTb, MPOCTPAHCTBO,
OTpEe30K, JIyd, INIOCKMM yroj, ABYTPAHHBIA YroJl, TPEXI'PAaHHBIA YroJj, IepeceKaroliuecs,
napajyiesibHble M CKPEIMBAIOLIMECs MpsMblE, MapauIeNbHOCTh U IMEPHEHIUKYISIPHOCTh
NPSIMBIX U MJIOCKOCTEH, YTOJI MEXIY MPSIMBIMH, YIOJ MEXAY MPSMOU U IIIOCKOCTBIO, YTOJ
MEXJy IUIOCKOCTSIMM; YMEHHE HCIOJb30BATh NMPH PELICHUM 3a/1ad U3yueHHblEe (DAKThl U
TEOpeMbl IJIAHUMETPUU; YMEHHE OIICHHWBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHDE;
YMEHHUE ONEepHpOBaTh MOHATHAMM: MHOTOTPAHHUK, CEYEHHWE MHOIOI'DAaHHMKA, MPaBUIIbHBINA
MHOTOTPaHHUK, MpU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS, LWIMHAP, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH, CEUEHUS KOHYCa U LIWJIUH/IPA, NapajljiebHble OCH WU
OCHOBAHHIO, CEYCHHUE IIapa, INIOCKOCTh, Kacatomasics chepsl, HWIMHIpPA, KOHYCa; YMEHUE
CTPOUTH CEYEHHE MHOTOTPAHHUKA, MU300pa)kaTb MHOTOTPAHHUKH, (PUIypbl M IOBEPXHOCTH
BpallleHUs, MX CEYCHHS, B TOM YHCJIEC C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB; YMEHUE
IPUMEHATh CBOMCTBA T'€OMETPUYECKUX (QUIyp, CaMOCTOATENbHO  (OPMYIHPOBATH
OIpeNleNIeHUs] M3y4aeMbIX (HUryp, BBIIBUraTh THUIIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WJIM OIpPOBEprarb MX; YMEHHUE IPOBOAUTH
Kkinaccuukanuioo GUryp 1O  pa3IMYHBIM  TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE
JONOJHUTENIbHBIE TOCTPOCHMS;

YMEHHE CBOOOJHO ONEpUpPOBATh MOHATUSAMU: IUIOMAAbL (GUTYPBI, 00beM (UTYpBI, BEIUIHHA
yIia, pacCcTOSHUE OT TOYKHM [0 MJIOCKOCTH, PACCTOSHUE MEXIy NPSIMBIMH, PacCTOSIHHUE



MEXIY IUIOCKOCTSMHU, IUIOMIAAs cQepbl, IUIOMIa[b TMOBEPXHOCTH MHPAMHUIBI, MPU3MBI,
KOHYcCa, IWINHAPA, 00beM KyOa, MPsIMOYTOJIbHOTO MapajuleNenunena, MMpaMuibl, IPU3MBI,
WINHAPA, KOHYCAa, 1apa; YMEHHE HaXOJAUTh OTHOIIEHHE 00beMOB MOI0OHBIX GUTYD;
yMEHHE CBOOOJHO ONEpUPOBATh MOHATHSMH: JBUKEHHE, NapauleJbHBIM MepeHoc,
CUMMETpHUsI HAa TUIOCKOCTH W B TIPOCTPAaHCTBE, IOBOPOT, mpeobpa3zoBaHUE MOA00OMS,
moAoOHbIE (PUTYPHI; YMEHHE PACIO3HABATh PaBHBIC W MOJO0OHBIC (DUTYpPHI, B TOM YHCIIC B
MPHUPOJIC, MCKYCCTBE, APXUTEKTYPE; YMEHHE HCIOJb30BaTh T'€OMETPUYCCKUE OTHOIICHWUS,
HaXOJUTh T€OMETPUYECKUE BEIMYUHBI (JITMHA, YTOJ, MIOIa b, 00BEM) MPHU PEIICHUH 3a/1ad
U3 IPYTUX y4eOHBIX MPEAMETOB U U3 pealbHON KHU3HU;

yMEHHE CBOOOJHO ONEepUPOBATH MOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, BEKTOP,
KOOpJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa HA
YHCIIO, pa3loXKeHHe BeKTopa 1Mo 0a3ucy, CKaJlIpHOE IPOU3BENEHHE, BEKTOPHOE
MPOU3BEACHNE, YroJI MEXIy BEKTOpaMH; YMEHHE WCIOJIb30BaTh BEKTOPHBIA W
KOOPJIUHATHBIA METOJ| IJsl PEUICHUS TeOMETPUYECKHX 3aJad M 3adad APYrux Yy4eOHbIX
MPEAMETOB; OMEPUPOBATh MOHATUSAMU: MaTpula 2 X 2 u 3 X 3, onpeaenuTesb MaTpUIlbI,
Tre€OMETPUYECKUN CMBICT ONPENETUTENs;

YMEHHE MOJEIMPOBATh pEalbHbIE CHTyallid Ha S3bIKE MAaTEMaTUKH; COCTaBIISTH
BBIPQXCHUS, YpaBHEHUSI, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHUIO 3a/1ayM, HCCIEA0BaTh
MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHMEM ammapara anreOpbl, HWHTEepPIPETUPOBATH
MOJIYYEHHBIM pe3yNbTaT; CTPOUTh MAaTEeMAaTUYECKHUE MOJENU C MOMOIIBI0 T€OMETPUUYECKUX
MOHATHA W BEJIWYUH, pEIIaTh CBSI3aHHBIE C HUMH TMPAKTUYECKUE 3aJa4d; COCTABIISTH
BEPOATHOCTHYIO MOJElIb W HMHTEPHPETUPOBATH TOJYYEHHBIH pe3ynbTar; peuarhb
MPUKJIAIHBIC 33/1a4l CPEJCTBAMH MAaTEMaTUYECKOTO aHalu3a, B TOM YHUCIE COIHAIBLHO-
HKOHOMMYECKOTO M (PU3UUECKOr0 XapaKTepa;

YMEHHE BBIOUPATH MOAXOMSAIIUN METOJ JJIs PEIICHUs 3aJauyd; MOHUMAaHUE 3HAYHMMOCTHU
MaTEeMaTHKUd B W3YYEHHUU NPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB M SIBJICHUIl; yMEHHE
pacmo3HaBaTh MPOSBICHHE 3aKOHOB MaTEeMaTHKA B HCKYCCTBE, YMEHHUE MPHUBOJIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTEMaTUYECKON HAYKH.



4. OBbEM JIJUCHUMIIJIMHBI U BUbI YUYEBHOU PABOTHI
OO0mmit 00bEM QUCHUILIHHBI COCTABIIIET 328aKaleMUUeCKAIidac.

Ounas ¢popma

Bun yaeOHO# paboThI Bcero wacos 1 Cewmectpet >
AyauTOpHBIE 3aHATHS (BCero) 320 136 192
B TOM YHCIIE:
Jlexuu, YpOKH (.HK) 134 68 66
Cemunapsl (C) 178 63 110
Koncynpranus 2 - 2
CamocrositesabHas padora (Bcero) (CP) - - -
B TOM YHCJIE:
CamMonoAroToBka (CaMOCTOSITEILHOE U3YUEHUE PA3/IETOB,
npopaboTKa ¥ TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO
MaTepuana U MaTepHasa y4eOHUKOB U yUeOHBIX TTOCOOHiA, ) ) )
MOATOTOBKA K CEMUHApam)
IIpomMesxyTouHast arTecTanus 14 - 14
dopmMa NPpOMEKYTOYHON aTTECTALUU KOHTp. pald | 3K3aMeH
Oouuii 00beM, Yac 328 136 192

3aouHas popma

Bun yaeOHO# paboTh Bcero wacos I Cemectpe! >
AyauTOpHBIE 3aHATHS (BCero) 28 14 14
B TOM YHCIIE:
Jlexuuun, ypoku (JIK) 10 6 4
Cemunapsl (C) 14 6 3
Koncynpranus - - -
CamocrosiTeabHas padora (Bcero) (CP) 300 122 178
B TOM YHCIIE:
CamMonoAroToBka (CaMOCTOSITEILHOE U3YUEHUE PA3/IETIOB,
npopaboTKka ¥ TOJATOTOBKA U MOBTOPEHHE JIEKIIMOHHOTO 300 122 178
MaTepuaia U Marepuajia yueOHUKOB M YI4EOHBIX TTOCOOUH,
MOATOTOBKA K CEMUHApam)
IIpomMexyTouHasi arTecTanus 4 2 2
dopmMa NpOMEKYTOYHON aTTECTALUU KOHTp. pald | 3K3aMeH
Oouuii 00beM, Yac 328 136 192

5. COOEPKAHUE U CTPYKTYPA JTUCIUIIVINHBI

5.1 Coneprxanue Q1M CUUTITHHBI

Ne
HaunmenoBanue pasnena
paszena Copnepxanue paszeina (TeMbl)
(TeMbI)
(Temp1)
1. MartemaTuka: ajreopa u HayaJa MaTeMaTHYeCKOr0 aHAJIN3a
Pemenne 3amay ¢ HMCHOJB30BAHMEM CBOMCTB YHCENI U
1 [ToBTOpEHME N N
CHUCTEM CYUMCIICHHUSI, JENMMOCTH, JOJEH U YacTel, IPOLUEHTOB,




MoOAyJiel uucen. Pemenne 3a1ad ¢ UCIOJIb30BAaHUEM CBOMCTB
CTeTIEHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHuit
MHOTOWJIEHOB U JpOOHO-PALIMOHATBHBIX  BBIPAXKEHUI.
Pewenne 3amay ¢ UCHONB30BAaHUEM IPATyCHOM MEphl yIIa.
Mopyib 4nciia U €ero CBOMCTBA.

DnEeMEHTBI TEOPUU
MHOYKECTB U
MaTeMaTU4YEeCKOM JIOTUKH

MHuoxecTBa  (YHCIOBBIC, T'E€OMETPUYECKHX  QUryp).
XapakTepuCTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
mycToe, KOHEYHOe, OecKOHeYHOe MHOXecTBO. (CrmocoObl
3aJaHusg MHOYKECTB ITonMHOXeECTBO. OTHoLIEeHUS
MPUHAJICKHOCTH, BKJIIOYEHHUS, paBeHCTBA. Omnepanuu Haj
MHOkecTBamMu. Kpyru Oiinepa. Koneunsle u OecKOHEUHEIE,
CUCTHBIC U HECUCTHBIC MHOXKECTBA.

HcTtrHHBIE W JIOKHBIC BBICKA3bIBAaHUSI, OMNEpaIluy Haj
BBICKA3bIBAaHUSIMHU. Aneebpa BbICKA3bIBAHUIL. CBs3b
BBICKa3bIBaHUH ¢ MHOXKECTBaMU. KBaHTOPHI CyIIeCTBOBaHUS U
BCEOOIIHOCTH.

3akoHbI JIOTUKH. OcHOBHble locuyeckue npasuia. Pemenne
JIOTUYECKHX 3aJauC HUCIOJIb30BAaHWEM Kpyro Oiiepa,
OCHOBHbBIX 102UYECKUX NPABUL.

VYmozakmouenusi. OOOCHOBaHUS U JI0KA3aTElIbCTBO B
MaTeMaTHKe. TeopeMsl. Bunpr MaTeMaTHIEeCKUX
YIBEpXKACHUA. Buodvl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeepoicoenus: obpamuoe OanHoM),
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOLOHCHOMY
oannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIOBHSI.

OcHosnas meopema apugmemuxu. Ocmamru u CpaGHeHUsL.
Aneopumm Esxauoa. Kumaiickas meopema 00 0OCmamkax.
Manas meopema @Depma. q-uumvle cucmemvl CUUCTEHUSL.
Qyukyus Diiepa, 4ucio u cymma oeaumesell HAamypaibHO20
yucia.

Yucna u BeIpaXkeHUst

JleficTBUTENIbHBIC YHCIIA.

ToxaecTBeHHbIE TpeoOpa3z0BaHUS.

CreneHb C JEHCTBUTENILHBIM IIOKa3aTeJeM, CBOMCTBa
CTETEHH.

Jlorapu¢m umcna, cBoiictBa mnorapudpma. JlecATHUHBIN
norapudm. Hucno e. Hamypanvnwiii no2apugm.
[IpeobpazoBanue sorapu(MUIECKUX BHIPAKCHUH.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3amad ¢ NOMOINBIO 4YMCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
N300pakeHMs YUCIOBBIX IPOMEKYTKOB.

I'paduueckoe penienne ypaBHeHUN 1 HEPABEHCTB.

HppanuoHanbHble ypaBHEHUS U HEPABEHCTBA.

[Ipocreiimme noka3zareabHble YpPaBHEHUs U HEPABEHCTBA.

CucreMbl TOKa3aTeNIbHBIX YPaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Cuctembl 1orapu(MUUECKUX YpaBHEHU NHEPABEHCTB.

TpuronomeTrpruueckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.

Memoo unmepeanos 0 peuieHus: HEPABEHCME.

I'pagpuueckue memoowvl pewienus ypagHeHuii U HEPAGEHCMS.
Pewenue  ypasnenuii u  Hepagencms,  COOepIHCAUJUX
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nepemeHHyr0 oo 3HAKOM MOOYJ.

Cucmemvl  noxazamenvuvlx,  J02apu@Pmudeckux  u
uppayuoranbHulx  ypasuenui. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmuuecKux HepageHcma.

Vpasnenus, cucmemul ypagrnenuil ¢ napamempom.

OyHKIUU

CrenenHas ¢pyHKUUsINEE CBOMCTBA, U rpaduK.

Bzaumno  obpammuvie  ¢ymkyuu. Ipaguku  e3aumno
00pammuvIx yHKYU.

Penrenue 3ama4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIIUH U
ux rpapukoB. Vcmonp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaJpaTWUYHbIX  (QyHKIUH,  oOpaTHOM

MPOMOPLUUOHATIBHOCTH U QYHKIIUU Y = Jx .

[TokazaTenpHast GYHKIMS B €€ CBOWCTBA, U TPaduK.

Jlorapugmuueckasi pyHKIUS U €€ CBOMCTBA, U rpaduk.

TpuronomeTrpuyeckas OKpy>KHOCTb, paJiaHHAsI Mepa yrJa.
Cunyc, KOCUHYC, TaHT€HC, KOTAHT€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO U CIIEIACTBUS U3
HETO.

3Ha4YCHHUS] TPUTOHOMETPUYECKUX (DYHKIIMI ISl yTII0B 0°,

0 4120 200 a0 0 0 T T T T
307, 457, 607, 907, 1807, 270". (0, g, Z,g, E,pa/:[). Dopmynbl

CNIOJICEHUSI  MPUSOHOMEMPUYECKUX — QYHKYull,  @opmynsl
npusedeHust, opmyivl 0BOUHO20 ApeyMeHmd.

Tpuronomerpudeckue GyHKINU.

TpuronomerpuueckuepyHKIUH Y =COS X, Y =sin x, y =tgx.
Dynxyus Yy =Ctgx. CaoiicTBa u rpaduxu
TPUTOHOMETPUUECKUX (PYHKIIHMA.

OOpatHble TPUTOHOMETPUYECKIE (DYHKITHH.

ApPKKOCHHYC, apKCHHYC, apKTaHTeHC YHcla.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHEeHUs. Perenue TpuroHoMeTpuYecKX ypaBHEHUM.

Obpamnvle mpuzonomempuieckue yHKyuu, ux ceolcmaed
u epaghuxu. Pewenue npocmeriiuux mpueOHOMempuiecKux
HEPAGeHCma.

Hynu  dbyHKuM, NOpOMEXYTKHM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. HamuOomnpilee ¥ HauMMEHblIee 3HAUYCHUE
¢byukun. [lepuonnyeckue QyHkuuu. YeTHOCTh U HEYETHOCTD
¢yukunit. CiioxxHble QyHKIHU.

Ilpeobpazosanus  epaguxos  Gyukyui: cosue B8001b
KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, OmpaxceHue
OMHOCUMENbHO KOOPOUHAMHbBIX OCell.

DIIEMEHTHI
MATEMATHYECKOTO aHATN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
byakuun.  ['eomerpudeckuit. W (QU3HMYECKUH  CMBICH
npou3BogHOW. [Ipon3BoAHbBIE AIIEMEHTApPHBIX  (YHKLUH.
IIpasuna ouggepenyuposanusi.

Bmopas npoussoonas, ee ceomempuieckuti u QuuiecKull
CMbICIL.

[lonarue o HenpepbIBHBIX (QYHKIMIX. TOUKH IKCTpemMyma
(MakcuMyMa U MuHUMYMa). MccienoBaHue 3JI€MEHTapHBIX
(GyHKIMH HA TOYKH SKCTpEeMyMa, HauOoJbIllee U HauMEHbIIIee
3HAa4YEeHUE ¢ IOMOILIBIO MPOU3BOAHON. [locmpoenue epaghuxos
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QyHKyull ¢ noMOwwl  Npou3eoonvix.  Ilpumenenue
NPOU3BOOHOU NPU PeUuleHUU 3d0ay.

[TepBooOpazHasi. Ilepsoobpasnvie IeMEHMAPHBIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya.Onpedenennwviii unmezpan. Bviuucnenue
naowaoel NioCKux queyp u ob6vemos men 6pAweHUss C
NOMOWbIO UHMeZPad.

MareMaTHKa: BEPOATHOCTH U CTATUCTUKA

CratucTtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
MpPEACTaBICHUE JaHHbIX. Mcnosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHUX, HAHOOJBIIETrO
M HaUMEHBIIEro 3HAa4YeHUs, pa3Mmaxa, oucnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 6epOSMHOCMU COObIMULL.
Buviuucnenue eéeposmunocmeii 6 onvimax ¢ pagH0803MONCHLIMU
neMeHmapHeiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
6eposimHOCmell  He3asUCUMbIX — cOObimull,  NpUMeHeHUe
Gopmynel  crodxcenus  eeposmuocmeii. Pewenue 3aoay ¢
npumeneHuem ouazpamm iiepa, oOepesa 6eposmHOCmell,
@opmynel bepnynnu.

Ycnosnas seposimnocmy.IIpasuno VMHONCEHUS
eepossimuocmeu. Popmyna noaHo 6eposmMHOCHU.

Jluckpemmnule cyyaiinvle BeUUUHDL u
pacnpeoenenus.Hezasucumvie cryyaiinvie BENUYUHDL.
Pacnpeoenenue cymmovr  u  npouzgedeHus  He3a8UCUMBLX
CYYAUHBIX 6ETUYUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cry4auHou
senuuunvl. Mamemamuueckoe odcudanue u OUCnepcusi CyMmul
cayyainvlx  eenuyuH. I eomempuueckoe  pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoiicmaa.

Henpepuvisnuvie  cnyuaunvie  eenuuunvl. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o Hopmanvnom pacnpeodenenuu. Illapamempol
HOpMAabHO20 pacnpeodenenus. [lpumepul cnyuaiHvlx enuyuH,
NOOYUHEHHLIX ~ HOPMANLHOMY  3aKOHY  (nocpeuHocmo
uzMepeHuti, pocm 4en08eKd,).

Hepasencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
OobUUX yucen. Buibopounwiii Memoo usmepeHus
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u oowecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowamue o
koaghpuyuenme xoppensayuu. Coemecmuuvle HaAOIIOOEHUSL O8YX
CLYYAUHBIX senuduH. Boioopounwiil K03 puyuenm
KOppensayuuU.

TekcToBBIE 3a1aUN

Pemenue 3amau Ha JABWIKEHHWE W COBMECTHYIO PabOTy C
MOMOIIbIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUN U UX CHCTEM.

MareMaTtuka: reoMeTpus

I'eomerpus

Pemenue 3amau ¢ mNpuMEHEHHEM CBOWCTB (uryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeJbCTBO W IOCTPOEHUE
KOHTprpuMepoB. HMcmosib30BaHME B 3aJadax MPOCTEUIIMX
JIOTUYCCKUX TIPaBUJIL. Pemtenue 3aa4 C HCIIOJb30BaAHUEM
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TEOpEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSMOYTOJIbHBIX
TPEeYroJabHUKaX, (JaKTOB, CBS3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ wucnonb3oBaHUEM (DAKTOB, CBSI3AHHBIX C
OKpYyXHOCTsIMU. Perienne 3a1a4 Ha U3MEpEeHus Ha IIOCKOCTH,
BBIUKCJICHHE JUIMH U TUIoIaneil. Pewenue 3a0au ¢ nomousio
8EKMOPO8 U KOOPOUHAM.

Harmsinaast crepeometpusi. OUTypsl U MX HU300paKCHHS
(xy0, UpaMuJIa, IIpU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. Ceuenust kyba u TeTpasipa.

Touka, mpsiMasi U TUIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI
CTEpeOMEeTpUHM M  CIHEACTBHS M3  HHUX. B3auMmHoe
pacroyio)keHUe MpsIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.
[TapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne MpocTEHIIMX MPOCTPAHCTBEHHBIX (UTYP Ha
MJIOCKOCTH.

Paccrostaus Mexay purypamu B mpOCTPAHCTBE.

VYrnel B npoctpancTBe. [lepneHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

[Ipoekiuss  ¢urypsl  Ha  IJIOCKOCTb. [Ipusnaku
NEPIEeHIUKYIAPHOCTH  MPAMBIX M IJIOCKOCTEH B
npoctpaHcTBe. Teopema 0 Tpex NepHeHIUuKyIIpax.

MHOrorpaHHuKH. [Tapannenenunen. CaolicTBa
npsAMOYrosibHOTO mapamnenenunena. Teopema [lugaropa B
npoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaa
W TpaBwibHas npm3Mma. lIpsMas nupamuga. IEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UHIMHAP, KOHYC, cdepa wu 1map.
OcHoBHBIE CBOMCTBA MPSAMOT0 KPYroBOro HUIMH/PA, MPSMOTO
KPYroBoro Kkonyca. M3o0paxeHue Ten BpalleHUs Ha
MJIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceueHUs KOHYca
(napannenvhoe OCHOBAHUIO U NPOXOOAUee uepe3 BepUIUHY),
ceveHus Yurunopa (napanienvho u NnepneHoOuKyIsApHO OcCU),
ceuenus wapa. Pazeepmka yununopa u kownyca.

Ipocmeviwue KomMOUHAYUU ~ MHO20ZPDAHHUKO8 U  mel
epaujenus — mexcoy  coboui.  BbluucieHue  3JIEMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pebpa, TuaroHaau, yribl).

[1momaas MOBEPXHOCTH MPABUILHON MUPAMUJIBI U PSIMOM
npu3Mbl.  [lmomane MOBEPXHOCTH MPSIMOTO  KPYTOBOTO
HWIMH]IPA, IPSIMOTO KPYrOBOro KOHYcCa U 1iapa.

[onsarue 06 o6beme. OObeM NUpPaMUIBI U KOHYCA, IPU3MBI
u nHApa. O0beM mapa.

[onsarue o6pema. OOBEMbI MHOTOTPaHHUKOB. OOBEMBI TET
BpamieHusl. Axcuomvt o0bvema. Bwvieoo Gopmyn o0b6vemos
APAMOY20IbHO20 NApalielenunedd, NPuMvl U RUPAMUODL.
Dopmynvl 01 Haxoxcoenus obvema mempa’opa. Teopemvi
06 OMHOWEHUAX 00BEMO8.

Ilooo6Hble mena 6 npocmparncmee. COOTHOLICHUSI MEXKAY
TUTONIA/IIMU TTOBEPXHOCTEH U 00beMaMu MOJ00HBIX TEJl.

Jeuoicenus 6 npocmpancmee: napaievbHvlli NepeHoc,
YEHMPAnbHas — CUMMEmMPUs,  CUMMEMPUS  OMHOCUMENLHO
nirockocmu, nosopom. Ceoticmea oeudxcenuil. Ilpumenenue
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O0BUIICEHUT NPU peueHUl 3a0ad.

Ipunosicenuss ummecpana K 6blUUCIEHUIO 00bEMO8 U
nogepxnocmetl men epawenus. Ilnowads cgepuueckozo
nosica. Obvem waposoeo cnos. llpumenenue ob6vemos npu
peuteHuu 3a0ad.

[Mnomane chepsl.

Paszeepmra yununopa u xouyca. Ilnomans MOBEpXHOCTH
[WIMH]IPA U KOHYCA.

KomOuHaImu MHOTOTpaHHUKOB U TEJl BpAIICHUSI.

10

Bekrops!l 1 KOOpAUHATEI B
IIPOCTPAHCTBE

Bektopet u koopamHaThl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4YHCIO, Yrol MEXIY
BekTopamu. KosummHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckanapnoe npouseedenue eekmopos. Teopema o pasznodiceHuu
8eKmMopa no mpem HekoMniauapHvim eekmopam. CkansapHoe
npoussedeHue 6eKmopos 6 Koopounamax. Ilpumenenue
8EKMOPO8 Npu peuenuy 3a0ay Ha HAxX0HCOeHUue pacCmoanull,
OnuH, niowaoell u 06vemos.

VYpasnenue nnockocmu 6 npocmpancmee.
chepvt 6 npocmpancmee. Dopmyra  01s
PACCMOANUSL MeAHCOY MOUKAMU 8 NPOCMPAHCMEeE.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ NOMOWbIO
8EKMOPO8 U MemoOOM KOOpOUHam. DNeMeHmbl 2eoMempuu
mace.

Ypaenenue
8bIYUCTEHUSA

11

Hctopust maTeMaTuku

Hcropus marematuku. Bknag BbIAAIOMIMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKHU; POJIb MATEMAaTUKHU B pa3BUTHH Poccuu.

12

MeToabl MAaTEMATUKU

Meronsl MareMatuku. I Ipumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B pUpPOJE, B TOM qucie
XapaKTEPU3YIOIINX KPACOTY U COBEPIIEHCTBO OKPYKAIOLIETO
MHpa U NPOU3BEJICHUI UCKyccTBa. [IporpaMMHble cpencTBa u
AJIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMbl IIPU  PEIICHUU
MaTEMaTHYECKHX 3ajau.

5.2. CTpyKTypa JTHCHUINJIMHBI(TEMATHYECKOE NJIAHNPOBAHME)
Ounas popma 0OydeHHs

Ne KonnuecTBo yacos
pasnena HaumenoBanue pazzaena (TemMbl) Beero 1 13 (C) CP
(Temnl)
1 cemectp
1 Maremaruka: anredpa u Hadaja
MaTEMaTHYeCKOro aHAJIN3a
1.1. IToBTOpEeHME 6 4 8 -
19 DNEeMEeHTHI Teopu MHO>KECTB u 6 4 3 i
MaTeMaTU4YECKOM JIOTUKH
1.3. Yuciia v BBIpaXKEHUS 8 6 4 -
1.4. | YpaBHEHMS U HEpaBEHCTBA 32 16 10
1.5. DyHKIUU 16 8 6
2 Marematnka: BEpOSTHOCTh U CTATHCTUKA
21, Cratuctuka #W TEOpHS BEPOATHOCTEM, 17 14 i
JIOTHKa U KOMOWHATOPUKA
3. I'eomeTpus
3.1 I'eomerpus 51 16 32
HUmoezo 136 68 68
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2 ceMecTp

MaremaTuka: anredpa 1 Hadyaja

I MaTeMaTHYeCKOT0 aHAJIN3a
1.6. DJIEeMEHTHI MaTeMaTUYECKOTO aHaJn3a 44 20 24 -
1.7. DyHKIUU 44 20 24 -
2 MaremaTnka: BEpOSTHOCTh U CTATHCTHUKA
29, CraTtucTuka #W TEOpHS BEPOATHOCTEM, 12 i 12 i
JIOTHKa U KOMOWHATOPUKa
2.3. TekcToBbIe 3a1aun 10 - 10 -
3. I'eomeTpus
3.2 I'eomerpus 22 10 12 -
3.3 BekTopbl M KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
34 HcTopust MaTeMaTuku 6 6 - -
3.5 MeTtoabl MaTeMaTHKH 10 - 10 -
ATTecTanus 14
KoHncynpranus 2
Hmoeo 192 66 110 -
O0uuii 00 beM, Yac 328 130 178
3aounas popma oOydeHUs
Ne KonuuaecTBo yacon
paznena HaunmenoBanue pasnena (Tembl) Beero 1 13 (C) CP
(TeMBbI)
1 cemectp
1 Maremaruka: anrebpa u Hayaia
MaTeMaTHYECKOT0 aHAJIN3a
1.1. IToBTOpenune 12 12
12, DIIeMEHTHI TeopuH MHOECTB u 15 15
MaTEeMaTHYeCKOU JJOTUKH
1.3. | YUncna u BelpaskeHuUs 19 2 2 15
1.4. YpaBHEHHUs 1 HEPABEHCTBA 20 20
1.5. DYHKIIMU 20 20
2 MaremaTuka: BEpOATHOCTh U CTATUCTUKA
51, Cratuctuka W TEOpHUs BEpOSITHOCTEH, 24 ’ ’ 20
JIOTHKA M KOMOMHATOpUKA
3. ['eomeTpus
3.1 I'eomerpus 24 2 2 20
ATTecTamus 2
Hmoeo 136 6 6 122
2 ceMecTp
1 Maremaruka: anredpa u Hayaa
MaTeMaTHYeCKOro aHAJIN3a
1.6. DJIEeMEHTHI MaTEeMaTUYECKOTO aHaJn3a 26 2 2 22
1.7. DyHKIUU 24 2 22
2 MaremaTuka: BEpOATHOCTh U CTATUCTHKA
29 Cratuctuka W TEOpHsS BEpOSITHOCTEH, 24 i o
JIOTHKA M KOMOMHATOpUKA
2.3. TekcToBbIe 3a1a4u 22 - 22
3. I'eomeTpus
3.2 I'eomerpus 22 22
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3.3 BekTopbl M KOOpAMHATHI B IPOCTPAHCTBE 28 2 4 22
34 Hcropust maTeMaTuKu 22 - 22
3.5 MeTtoabl MaTeMaTHKH 22 - 22
ATtTtecranus 2
Hmozo 192 4 8 178
O0mwmii 00bem, yac 328 10 14 300
5.3 [IpakTuyeckne 3aHATHS U CEMUHAPBI
Ounas dpopma
o | Nepasnena Tema Konunuectso
/11 (TeMpI) JacoB
1 1 [loBTOpEHNE 8
2 2 DJIEMEHTHI TEOPUU MHOXKECTB U MATEMATUYECKOU JIOTUKH 8
3 3 Yucna 1 BeIpaKeHUs 4
4 4 YpaBHEHUS 1 HEPABEHCTBA 10
5 5 DOyHKIUU 30
6 6 DIeMEeHThl MaTeMaTUYECKOT0 aHalIn3a 24
7 7 CraTucTuka u Teopusi BEpOSITHOCTEH, JTOTUKA U 12
KOMOWHATOPHKA
8 8 TekcToBble 331241 10
9 9 ['eomerpus 44
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 18
11 11 Hcropust maTeMaTuKu -
12 12 MeToabl MATEMATUKU 10
O0uuii 00 beM, Yac 178
3aounas opma
o | Nepasnena Tema Konunuectso
/11 (TeMpI) JacoB
1 1 IloBTOpEHME
2 2 DJIEMEHTHI TEOPUU MHOXKECTB U MATEMATUYECKOU JIOTUKH 2
3 3 Yucna 1 BeIpaKeHUs 2
4 4 YpaBHEHUS M1 HEPABEHCTBA
5 5 DyHKIUH 2
6 6 DeMEeHThl MaTeMaTUYECKOT0 aHalln3a 2
7 7 CratucTuka u Teopusi BEpOSITHOCTEH, JTOTUKA U
KOMOWHATOPHKA
8 8 TekcToBble 331241
9 9 ['eomerpus 2
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 4
11 11 Hcropust maTeMaTUKu -
12 12 Mertoabl MaTeMaTUKH 6
O0uuii 00beM, Yac 14
5.4 JIaGopaTopHbie padoThI
No No paznema HanmMenoBanwue 1abopaTopHbIX paboT KomunuecTBo
n/n (TeMBI) 4acoB
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5.6 CamocTosiTeIbHOE N3y4YeHHe Pa3/1e/ioB (TeM) TMCHUILTHHBI

3aouHnas popma

Ne | Nepaznena Konunuectso
Bonpocel, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yYEHUE
/1 (TeMpI) JacoB
1 1 IToBTOpCEHHE 12
2 2 DIEMEHTHI TEOPUH MHOXKECTB U MATEMaTHUECKOMN JIOTUKH 37
3 3 Uucna u BbIpaXeHUs 15
4 4 YpaBHEHUS M1 HEPABEHCTBA 20
5 5 DyHKINH 42
6 6 DeMEeHThl MaTeMaTUYECKOT0 aHalln3a 22
7 7 CratucTuka u Teopusi BEpOSITHOCTEH, JTOTUKA U 24
KOMOWHATOPHKA
8 8 TekcToBBIE 321aUN 22
9 9 I'eomerpus 42
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 22
11 11 Hcropust maTeMaTuKu 22
12 12 MeToabl MAaTEMAaTUKU 22
O0uuii 00 beM, Yac 300

6. YA EBHO-METOJUYECKOE " NHO®OPMAIIMOHHOE OBECIIEYEHME

JUCIATLITAHBI

1.

6.1. OcHoBHas UTEpaTypa

Anrebpa n Hayaia Maremarnueckoro ananusa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komnsrun, M. B. Tkauesa [u ap.]. —10-e usn., crep. — Mocksa : IIpocBemenune,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HEOCPEACTBEHHBIN.

Anrebpa n Hayaia Maremarndeckoro ananusa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. —-9-e uzn. — Mocksa : [Ipocsemenne,2021. - 463c. - ISBN 978-
5-09-077925-8. — TekcT : HEeMOCPEACTBECHHBIM.

Anrebpa u Havyana marematudeckoro ananuza 10-11 kmaccesl : yue6Huk / I11I. A. Anmumos, 0. M.
Komsrun, M. B. Tkadera [u ap.]. — 8- u3a. — Mocksa : [Ipocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT : HENOCPEACTBEHHBII.

Anrebpa u Havana marematudeckoro ananusa 10-11 kmaccsr : yaeOonux / . A. Anumos, HO. M.
Komsirun, M. B. TkaueBa [u ap.]. — 7-e u3na. — Mocksa : IIpocsemenne,2019.- 463c. - ISBN
978-5-09-071729-8. — TeKCT : HEMOCPEACTBEHHBIN.

Anrebpa u Havyana marematudeckoro ananuza 10-11 kmaccsl : yue6Huk / 11I. A. Anmumos, 1O. M.
Komsirun, M. B. TkaueBa [u ap.]. — 5-e u3m. -

MockBa : IlIpocemenue,2018.- 463c. - ISBN 978-5-09-055083-3. — Tekcr
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xmaccer : yueOnuk. JI.C. AranacsH, B.®. byry3os, C.b.Kagomues[ u ap.]. —
10-e u3n., crep. — Mocksa : [Ipocsemnienue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEINOCPEICTBCHHBIM.

. T'eomerpus 10-11 kmaccer : yueonuk / JI. C. AtanacsiH, B. ®@. byry3os, C. b. Kagomues| u ap/]. —

9-e u3a. — Mockaa : [Ipocsemienue, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr :
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xmaccst : yuebnuk / JI .C. Aranacsn, B. @. byrysos, C.b. Kagomues| u ap.]. —
8-e m3n. — Mockaa : [Ipoceemenne, 2020. — 287c. - ISBN 978-5-09-073883-5. — Tekcr :
HEINOCPEACTBCHHBIM.
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9. Teomerpus 10-11 xmaccer : yueOnuk / JI. C. AranacsH, B. ®@. byryzos, C. b. Kagomuies [u ap.]. -
6-¢ u3a. — Mockaa : [Ipocsemenune, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr :
HEMOCPEICTBEHHBIN

10. T'eomerpust 10-11 kmaccer : yae6nuk / JI. C. Atanacss, B. @. bByry3os, C. b. Kagomies [u np]. -
5-e u3a. — Mockaa : [Ipocsemenue, 2018. — 255 c. - ISBN 978-5-09-053287-7. — Teker :

HEMOCPEICTBEHHBIN.

6.2. lonotHUTEIBHAS IUTEPATYPA
1. boromonoB, H.B. Anrebpa wu Hayasia aHanmu3a: YydyeOHOe mocoOuMe ISl CpPETHEro

npodeccuonansHoro obpasoBanusi/ H. B. boromonoB. — MockBa : W3zmatensctBo HOpaiiT,
2023. — 240 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-09525-8. — Tekcr :
ANCKTPOHHBIA  // O6pazoBaTenpHas maTdopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/511954.

2. T'yces, B. A. T'eomerpus : yueOHOe mocobue s cpeaHero npodeccHoHaaIbHOro 00pa3oBanus /
B. A.T'yceB, W.b. Koxyxos, A.A.IIpokopseB. — 2-e¢ wu3n., wuchnp. u jgon.— Mocksa :
MznarensctBo [Opaiit, 2023. — 280 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08897-7. — Texkcr : anexTpoHHbIH // O6pazoBatenbHas miatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/517007.

6.3. [IporpammHoe oOecnieueHne
—  MicrosoftWindows
—  MicrosoftOffice

6.4. baspl naHHBIX, MHQOPMALMOHHO-CIIPABOYHBIE M NOHWCKOBbIe cucTeMbl, HHTepHeT-
pecypcsbl
- OObmepoccuiickuii ~ Matemaruueckuid  mopran  Math-NetRu - Pexum  mocryna:
http://www.mathnet.ru/
— CopaBouno-nipaBoBasi cucreMa «Kouncynbrantllntoc» —http://www. consultant.ru/
— Kopnopamuss Maiikpocodt B chepe oOpazoBaHus [DneKTpoHHBIM pecypc] — Pexum mocryma:
https://www.microsoft.com/ru-ru/education/default.aspx
— Hayunas snextponnas 6ubnuoreka «Kubepnennnka» [D1eKTpoHHBIH pecypc] — Pexxum noctyna:
http://cyberleninka.ru/
— Hwudposoii oopazoBatenbHbiid pecypc IPR SMART - https://www.iprbookshop.ru/
— Oo0pazoBarenpHas miatdopma FOpaiir - https://urait.ru/
— IlouckoBas cuctema Yandex - https://www.yandex.ru
— IlouckoBas cuctema Rambler - http://www.rambler.ru

7T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHBbI

Jlnst peasin3aluy TUCIUILIMHBI TpeOyeTcs cleayroliee MaTepraIbHO-TEXHHYECKOe 00ecIeyeHne:

—JUId TPOBEJCHUS JICKIMH, YPOKOB - ayIuTOpHUs, YKOMIUICKTOBAHHAs CIICIHAIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMU CPEICTBAaMH 00ydeHus: yueOHast MeOelnb, 9KpaH, IPOEKTOp, KOMIBIOTEP;

—JUTS TIPOBE/ICHUSI CEMUHAPOB - ayIUTOPHUS, YKOMILICKTOBAaHHAS CHEINAIN3UPOBAHHON MEOEIbIo U
TEXHUYECKUMH CPEJICTBAMHU OOyUeHUs: yueOHast Me0Oeb, SKpaH, MPOEKTOP, KOMITLIOTEP;

—UIs  TIPOBEIEHHSI  TPYNIOBBIX  KOHCYNbTallMd -  ayJUTOpHs,  YKOMIUIEKTOBAHHAsS
CTIELUANTU3UPOBAHHON MeOenbl0 M TEXHHUYECKUMH CpelIcTBaMH OOydyeHHs: yueOHas Mmebenb, IKpaH,
MPOEKTOP, KOMITBIOTED;

— 1711 CAMOCTOSITENTLHOUM paboThI - OMOIMOTEKA, YNTANBHBIN 3411 ¢ BEIXOJOM B ceTh MIHTEpHET;

—UId TPOBEICHMS TEKYIIEro KOHTPOJS M TPOMEKYTOYHOM aTTeCTaluu - ayJuTopus,
YKOMITJIEKTOBAaHHAs CHEIMATM3UPOBAHHON MeOeNbl0 U TEXHUYECKHMMHU CpEJICTBAaMHM OOy4YeHHs: yueOHas
MeOeltb, 9KpaH, MPOEKTOpP, KOMIBIOTED.
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8. OCOBEHHOCTH OCBOEHUS JUCHUIIJIMHbI JIMHAMA C O'PAHUYEHHBIMU
BO3MOXHOCTSAMMU 31JOPOBbS

OOyuaronymMcess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHM 3/I0pOBBSI TPEAOCTABISIOTCS CIICIUAIbHBIC
yu4eOHMKH, y4deOHble MOCOOMS M OUJAKTUYECKHUE MaTepuanbl, CHEelMaIbHbIE TEXHUYECKHE CpPEeACTBa
0o0y4eHHMs KOJUIGKTMBHOTO U WHIMBHIYaJbHOTO IIOJIb30BAHMs, YCIYTH AacCUCTEHTa (ThIOTOpA),
OKa3bIBAIOUIETO  OOYyYaroIUMCS  HEOOXOAMMYIO  TEXHHUYECKYH0 IOMOIb, a TakXke YCIYyrH
CYpIIOTIepeBOAUMKOB U TH(]IOCcypaonepeBoaunkoB. Opranuzanus oOecreyrBaeT MEYaTHBIMU H/HITU
JIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aJalTHUPOBAHHBIX K OrPaHMUYCHHUAM HX
3JI0POBBSL.

OcBoeHMe IUCHUIUIMHBI OOYYalOIIMMUCS C OTPaHMUYCHHBIMM BO3MOKHOCTSIMHM 3/10pPOBbSI MOXKET
OBITh OPraHU30BAHO COBMECTHO C JPYTUMHU O0YYAIOIIUMHUCS, a TAKXKE B OTJIEJIbHBIX TPYIIax.

OcBoeHMe JUCHMIUIMHBI OOy4YarOIIMMHUCS C OrPAHUYEHHBIMH BO3MOXHOCTSIMH  3JJ0POBbS
OCYLIECTBISIETCS C y4YeTOM OCOOEHHOCTEH  NCHUXO(PU3MUYECKOTO  Ppa3BUTHUS, HHIUBUAYaJTbHBIX
BO3MOKHOCTEH U COCTOSHUS 370POBBS.

B mensx nKOCTymHOCTHM TMOJIyueHHs! BBICHIETO OOpa3oBaHHs MO 00pa3oBaTeNbHOM Mporpamme
JMILIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pOBbsI IPH OCBOEHUM JTUCLUIUIMHBI 00€CIIeUnBaeTCA:

1) st U1 ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbS IO 3PEHHUIO:

— NMIPUCYTCTBUE THIOTOPA, OKA3bIBAIOIUI CTYAEHTY HEOOXOAUMYIO TEXHUUECKYIO IIOMOLIb C Y4ETOM
MH/IMBUYAIbHBIX OCOOEHHOCTEH (IOMoraer 3aHsATh paboyee MeCTO, MEPeIBUraThCs, MPOYUTATh MU
o(opMuUTh 3a1aHUE, B TOM YUCIIE, 3aIIMChIBAsI 1O/ AUKTOBKY),

— MUCbMEHHBIC 33/aHUS, a TaKKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMIISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— crieruanbHble y4eOHUKHY, YUeOHbIE TTOCOOUS M JUAAKTUYECKUE MaTepHalibl (MMEIOIe KPYIHbIH
mpudT WK ayanodaiiis),

— UH/IMBUIyaJbHOE paBHOMEpHOE ocBeleHne He meHee 300 Jrokc,

— Ip1 HEOOXOAMMOCTU CTYAEHTY JAJIsl BBINOJHEHMs 3aJaHus MNPEAOCTABISAETCS YyBEIUYMBAIOLIEEe
YCTPOWCTBO;

2) [71sl UL ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbS IO CIIYXY:

— IPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLINHI CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYI0O MOMOIIb C
Y4€TOM MHAUBUAYAJIBHBIX OCOOEHHOCTEW (IIOMOraeT 3aHATh padouee MeCTO, IepeBUraThcs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3aIUCHIBAs O] IUKTOBKY),

— obecrieuynBaeTcsl HaIM4YKMe 3BYKOYCHJIMBAIOUIEH ammapaTypbl KOJUIEKTUBHOIO IOJb30BAHUS, MPU
HE00X0AMMOCTH 00yUaroeMycst MpeAoCTaBIsETCs 3BYKOYCHIIMBAIOIIAs anmaparypa WHAUBHIYaTbHOTO
M10JIb30BaHMS;

— obecrneunBaeTCs HAAJIEKAUTMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEICHUS HH(pOpMaIuy;

3) 1A UL C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHM 3/I0pPOBBSl, HMMEIOIIMX HAPYIIEHUs OIOPHO-
JBUTaTEeILHOTO anrapara:

— MNMCbMEHHBIE 33JJaHHs BBIIOJHIIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM IPOrPaMMHBIM
o0ecredeHneM U HaJJUKTOBBIBAIOTCS THIOTOPY;

— I10 JKeJIaHUI0 00YYAarOIIErocs 3a/laHusI MOTYT BBIIOJIHATHLCS B YCTHOM hopme.

[Iporpamma cocrtaBiieHa B COOTBETCTBHM C TpeOoBaHusMu DenepanbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOTO CTAaHIApTa CpemHero ooémero obpaszoBanusi, yTB. [Ipukasom MuHucTepcTBa
obOpazoBanus 1 Hayku PO ot 17.05.2012 1. Ne 413 u OOII.

“" Moanucado uwdposSol NoANKMCED OpradnIauxsa: ABTOHOMHAR HEKOMMEDYECKER
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