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1. IMACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JTUCITUTIINHBI
O/l 4 MaremaTuka

1.1. Obaactb npuMeHeHHus1 pado4yel MPOrpaMmmMbl

PaGouas mporpamma o0meoOpa3oBaTenbHON TUCIUIUIMHBI  «MareMaTukay
ABJISIETCSI YaCTbI0 OCBOCHMSI MPOTPAMM IMOATOTOBKU CIEIHUAIMCTOB CPEIHETO 3BEHA B
cootBerctBUU ¢ DPI'OC CIIO mo cnemumanpHoctn 51.02.03 bubnuoreuno-
UH(GOPMAIIMOHHAS 1€ITeIbHOCTb.

PaGouass  mporpamma  oOmieoOpa3oBaTebHOM  y4eOHOW — JUCIUIUIMHBI
«MaremaTuka» MOXET ObITh HCHOJb30BaHA B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, peaTu3yIolMX 00pa30BaTelIbHYI0 MPOTpaMMy CpPEAHEro OOIIEeTo
oOpa3oBaHHs B Mpeneiaax OCBOCHHS MPOTPaMM MOATOTOBKU CIICLHATHCTOB CPEIHETO

3BEHA.
[lenu w 3amaum  AUCHUIUIMHBL — TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS
JTUCUUTLINHBL:
B pesynbTaTe ocBOeHUST Y4EOHOM TUCIUIUIMHBI O0yYarOMIUNACS TOTKEH
yMeTh:

1) dopmynupoBaTh ompeaeiacHUs, aKCHOMBI M TEOPEMBI, MPUMEHATH WUX,
MIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHUS B XOJI€ pELICHUs 3a/1ay;

2) OmepUpoOBaTh MOHATHSIMH: CTCICHb YHWCNA, JorapupMm dHciaa, yMEHHUE
BBITIOJIHSTh BBIYHCIICHUE 3HAYCHUN U MPeoOpa3oBaHUsI BBIPAKEHUN CO CTEMEHSAMHU U
norapupmMamu, IpeoOpa3oBaHust TPOOHO-PANIMOHATLHBIX BEIPAKECHHUI;

3) omepupoBaTh MOHATHUSIMH: PAIMOHAIBHBIC, HPPAITMOHAIBHBIE, TOKa3aTEIbHBIC,
CTETICHHBIC, JIOTapU(MHUUECKUE, TPUTOHOMETPUICCKHNE YPaBHEHUS W HEPaBEHCTBA, UX
CUCTEMBI,;

4) omepupoBaTh MOHATUSAMU: (YHKIIMS, HEMpepbIBHAS (DYHKIUSA, TTPOU3BOIHAS,
nepBooOpa3Has, ONpPENENECHHBI HHTETpal; YMEHHE HAXOJIUTh MPOU3BOIHBIC
AJIEMEHTapHbIX (YHKIMMA, WCHOIB3YS CIPAaBOYHBIE MaTepHasbl; HCCIEAOBaTh B
MPOCTEUIINX CiydasX (YHKIMA HAa MOHOTOHHOCTh, HAXOJIUTh HauWOOJNbIINE U
HAaWMCHBINIE 3HAYCHUS (PYHKIUN; CTPOUTH rpad)iKK MHOTOUYJICHOB C MCIOJb30BaHUEM
amnmapaTa MaTeMaTHYeCKOT0 aHaJIn3a; MPUMEHSTh POU3BOIHYIO TIPH PEIICHUH 3a1a4 Ha
JIBIDKEHUE; peliaTh IMPaKTUKO-OPUCHTHPOBAHHBIE 3a/ladyd  Ha HAWOOJBIINE U
HaWMCHBIIIME 3HAYCHHUS, Ha HAaXOXKJECHUE ITyTH, CKOPOCTH U YCKOPCHHS;

5) omepupoBaTh MOHITHAMU: pallMOHaIbHAs (QYHKIHS, MOKa3aTeabHas (QyHKIINS,
creneHHas GyHKOus, Jorapudmudeckas (yHKIHUS, TPUTOHOMETPUYECKHUE (YHKIIUH,
oOpaTHbIe (PYHKIIMU; YMEHUE CTPOUTH IpaduKH H3yUYCHHBIX (PYHKIIUN, MUCIOJIH30BAThH
rpauKy MpU M3yYCHUH TPOIECCOB M 3aBUCHUMOCTEH, TP PEUICHUHU 3a7ad U3 JIPYTUX
y4eOHBIX MPEIMETOB U 3a71a4 M3 PEAIbHOM KU3HU; BBIpaKaTh (OpPMyJIaMHu 3aBUCUIMOCTH
MEX]Ty BEIIMYMHAMY,



6) pemaTh TEKCTOBBIC 33J]a4M PA3HBIX TUMOB (B TOM YMCJIE HA MPOUEHTHI, 10U U
4acTH, Ha JBWKEHHE, pab0Ty, CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH, 3aJIa4H U3 00JacTH
YIIPaBJICHUS JUIYHBIMHA U CEMEHHBIMH (DMHAHCAMM ); COCTABJIAThH BRIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA M UX CUCTEMBI IO YCIIOBUIO 33]1a4¥, UCCIIEN0BATh MOJyYEHHOE PELIEHUE U
OILICHUBATh NPABAONOA00HOCTh PE3yJIbTATOB;

7) onepupoBaTh MOHATUSIMU: CpEHEE apuPMETHIECKOE, MeIMaHa, HauOoJIbllee U
HauMEHbIIIeE 3HAYEHHUS, pa3Mmax, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMeHHE W3BJIEeKaTh, MHTEPIPETUPOBATH HH(POPMALIMIO, TMPEACTABICHHYIO B
TabnuIax, Ha AMarpaMmax, rpaukax, OTpaxarollyto CBOMCTBA PeaJbHbBIX MPOIIECCOB U
SBJICHUH; TIPEICTABIATh HH(POPMALIMIO C TOMOIIBI0 TAOJIUIl U AUATPAMM; UCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE€ C MPUMEHEHUEM TIpapuuecKuXx METOJIOB U
AIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh TMOHATHUAMH: CIy4YalWHBIM ONBIT W ClOydailHOE COOBITHE,
BEPOSITHOCTH CITyYaltHOTO COOBITHUS; YMEHHUE BEIYUCIIATH BEPOSITHOCTD C UCIIOJIb30BAHUEM
rpaguuecKux METOOB; MPUMEHSITH POPMYJIbI CIOKEHUS U YMHOXKEHUSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (DAKTHI U (POPMYJIBI MPU PEUICHUM 3a7ad; OLICHUBATh BEPOATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU BEIUYMHAMH;, YMEHHE TMPUBOJUTH
MPUMEPHI TIPOSIBJICHUSI 3aKOoHA OOJIBIIUX 4YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

9) omnepupoBaTh MOHATHSMHU: TOYKa, MpsAMas, IUIOCKOCTb, HPOCTPAHCTBO,
JIBYTPaHHBIN yTOJI, CKPEIIUBAIOIINECS psiMBIE, napajieTIbHOCTh u
MEePHEHANKYJISIPHOCTh TPSIMBIX M TUIOCKOCTEH, YroJl MEXKAY MPSIMBIMH, YTOJI MEXIY
MPSMOI U TIIIOCKOCTBIO, YTOJ MEKY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH,
PacCTOSIHUE MEXIY MPSMBIMU, PACCTOSIHUE MEX Y TJIOCKOCTIAMH; YMEHHUE UCIIOIb30BaTh
MIPU PEIICHUU 3a/1ad U3yUYeHHbIC (PAKThl U TEOPEMBI INIAHUMETPUU; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) omepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, CEUCHHE MHOTOTPAHHUKA, KYO,
napajuiesenunesa, nmpu3Ma, nupamuaa, GuUrypa u MOBEPXHOCTb BpalleHUs, MUIUHID,
KOHyC, mmap, cdepa, cedeHus: Gurypbl BpalieHus, MIOCKOCTb, Kacaromascs cdepsl,
WJIMH]pA, KOHYCA, TUIOMIAAb MOBEPXHOCTU MUPAMUIbI, TPU3MbI, KOHYCa, ITUIUHIpA,
Io1aab cepbl, 00beM Ky0a, MPSIMOYTOJILHOTO Mapajijieienunea, MUpaMuIbl, TPU3MBI,
IUJIMHIpaA, KOHYycCa, Ilapa; yYMEHHE H300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAILICHUsI, UX CEUCHUS OT PYKH, C IOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB M AJICKTPOHHBIX
CPEACTB; YMEHHUE paclio3HaBaThb CUMMETPUIO B MPOCTPAHCTBE; YMEHHUE PaCIlO3HABaTh
MpaBUJIbHBIE MHOTOTPAHHUKH,

11) onepupoBaTh MOHATUSIMU: JBUKEHHE B MPOCTPAHCTBE, MOJO0OHbBIE (DUTYPHI B
MPOCTPAHCTBE; MCIOJb30BaTh OTHOILIEHUE IJIOIMIAAeH TMOBEPXHOCTEH H OOBEMOB
MoJA00HBIX (PUTYp IIPU pELICHUU 33]1aY;

12) BBIYUCHATH TEOMETPUUECKUE BEJIMYMHBI (IUIMHA, YroJ, IUIOaAb, OObEM,
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IUIOIIA/Ib TOBEPXHOCTH ), UCIOJIb3YSl U3yUYEHHbIE POPMYJIIbI U METO/BL;

13) onepupoBaTh MOHATHUAMHU: MIPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE NPOU3BEICHUE, YIOJI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOU3BEIACHUE BEKTOPA HA YMCIIO; HAXOANUTH C IIOMOIIBIO
U3yYEHHBbIX (OpMyJl KOOPAMHATHI CEPENMHBl OTpE3Ka, PACCTOSHUE MEXAY JABYMs
TOYKaMU;

14) BbIOMpaTh NOAXOASAMIMA HW3YYEHHBI METOA [UIsl pEIICHUs 3aJauH,
pacrno3HaBaThb MaTeMaTHueckue (akTbl U MATEMAaTUYECKUE MOJEIU B NPUPOAHBIX U
OOILECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE PHUBOJIUTH IPUMEPHI MATEMATHYECKHUX
OTKPBITUN POCCUMCKOM 1 MUPOBOM MATEMATUYECKONW HAYKH.

3HATh:

1) Temarudeckuit MaTepHrai Kypca.

1.2. Koau4ecTBO 4acOB HA OCBOEHHE Y4eOHOI AUCHUIIUHBI:

Bcero — 108 yacos, B TOM uuciie:

MaKCUMalbHOW y4YeOHOW Harpy3ku oOyuaromumxcs 108 wyaca, Bkmouas:
00s3aTeNbHOM  ayAMTOPHOM ydeOHOW Harpy3ku oOydaromuxcs 108 w4yacos;
CaMOCTOSTEIIbHOM paboTHI cTyAeHTa O YacoB.



2. PE3YJbTATHI OCBOEHUS YYEFHOM JUCIUILIUHBI

Pe3ynbraTom ocBOeHUs pabouell MporpaMMbl YYEOHOW IHUCLUIUIMHBI SIBIIAETCS
OBJIAJICHHE 00YYaIOIMMCS BUJIOM JESATENbHOCTH, B TOM YHCJIE 3HAHUSIMU U YMEHUSIMU B

cootBeTcTBUU ¢ PI'OC COO.

HaumeHoBaHue pe3yJibTaTa 00YUEHUS

3HaTh

YmMmern

1) 0 MaTemMaTuKe KaK YaCTH MUPOBOH KyJIbTYPBI U O
MeCTe€ MaTEeMaTUKU B COBPEMEHHONU LIMBUIIN3ALIUH,
0 croco0ax OMMCaHUs Ha MaTeMaTHYECKOM SI3bIKE
SIBJICHUH PEaJIbHOTO MUPA;

2) 0 MaTEMaTUYECKUX MOHATHUSAX KaK O BaKHEUIITUX
MaTeMaTUYeCKUX MOJEIISIX, MO3BOJISIOIINX
OMHUCHIBATh M U3y4YaThb pa3HbIe TMPOLECCHl U
SIBJICHMS; IIOHUMaHue BO3MOKHOCTH
AKCMOMAaTHUYECKOT0 TMOCTPOCHUSI MaTeMaTHUYECKHUX
TEOpUH;

3) MeToAbI 10Ka3aTeIbCTB U AITOPUTMOB PEILICHUS;

4) cTanAapTHHIE IPUEMBI PEIICHHS PAIlMOHATBHBIX
U UpPALMOHANIBHBIX, MOKA3aTEeIbHBIX, CTCICHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUN U HEPABEHCTB,
UX CUCTEM; B TOM YHCJIE I TOUCKA TYyTH PELICHHUS
W WUIIOCTPAlMK  PEUICHUsT  ypaBHEHUH U
HEPaBEHCTB;

5) o0 OCHOBHBIX TOHSTHSX, UAEIX U METOJaX
MaTeMaTUYeCKOro aHaJIN3a;

6) 0 IUIOCKUX U IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX  (QUrypax, HUX  OCHOBHBIX
CBOMCTBAX; bopmybI JUIS peleHus

rCOMCTPHUYCCKUX 3aJad U 3aJa4 C IMPAKTUUYCCKHUM
COACPIKAHUCM,

7) o mporeccax U  SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIA XapakTep, O CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B peallbHOM MHpPE, 00 OCHOBHBIX
MOHATHUSIX DJIEMEHTAPHOW TEOPHH BEPOSTHOCTEH;
YMeHI/Iﬁ HaxoJuTb MW OHOCHHUBATH BCPOATHOCTU
HACTYTIJICHUS COOBITHIA B MPOCTEHIIINX
MPAKTUYCCKUX CUTyalusx u OCHOBHBIC
XapaKTePUCTUKU CITyYaiHBIX BEJIUYUH.

1) ¢popmynupoBarh orpeneiaeHus, akCHOMbI U

TEOpEeMbI,  NPUMEHSTh  HUX,  IPOBOJAUTH
JI0Ka3aTeNbHbIE PACCYKJIECHUS B X0JI€ PELLEHUS
3ajauy;

2) omnepupoBaTh MOHATHSIMM: CTEIEHb YHCIIA,
norapudm BBITIOJIHSTh
BbIUUCIICHHE 3HAa4eHUH M 1peoOpa3oBaHUs
BBIP@)KEHUI CO CTENEeHsAMM U Jorapudmamu,
npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX

BBIPKEHHUI;

4luclla;  yMEHHue

3) omepupoBaTh MOHSATHUAMH: pPalUOHAIBHBIC,

HUPPALMOHAJIBHEIE, IIOKa3aTeNbHbIE,
CTEIICHHBIE, jJorapugmuyueckue,
TPUTOHOMETPUUECKHE YpaBHEHHUS u
HEPABEHCTBA, UX CUCTEMBI;

4) onepupoBaTb MOHATHAMM:  (YHKLHA,
HEIpepbIBHAS byHKLU, IIPOU3BOJIHAS,
nepBooOpasHas, OIpeNesIeHHbI  WHTErpa;
yMEHHE HaXOJUTh IIPOU3BO/HBIE
AJIIEMEHTaPHBIX byHKIM, UCTIOJIb3YS
CIIPAaBOYHBIC MaTEpHaJIbl; HCCIENOBATH B
MIPOCTEUIINX ciyJasx byHKIII Ha
MOHOTOHHOCTb, HAaxXOAWThb HauOONbIINE U

HalMEHbIIME 3HA4YeHUs (QYHKUUN; CTPOUTh
rpaMKd MHOTOWIEHOB C HCHOJIb30BAHHUEM
anmapara MaTeMaTH4ECKOIr 0 aHaJIN3a;
IIPUMEHSTH POU3BOJIHYIO IIPU PEIICHUH 3a]a4
Ha JBUKECHHUE; pelaTth MPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/ladyll Ha HAUOOJIbLINE U
HauMEHbIINE 3HAUYEHHUS, Ha HaXOXKACHHUE MMyTH,
CKOPOCTH M YCKOPEHHUS;

5) omepupoBaTh MOHATHUAMHU: palMOHAIbHAS

byHKIHMSA, TOKa3aTenbHast QyHKIHS, CTeTIeHHAas

¢byHkuusa,  nmorapupmMuyUecKas byHKIMA,
TPUTOHOMETpUUYECKHE (YHKIMU, OOpaTHBIE
byHKIUM;  yMEHHE  CTPOUTh  Ipaduku

M3YYEHHBIX (PYHKIHH, UCTIOIB30BaTh IpaduKu
OpU HM3YyYEHUH IPOLIECCOB M 3aBUCHUMOCTEH,




OpU peIleHUH 334a4 U3 JPYyTuX Y4eOHBIX
OpeIMETOB W 3a/Ja4 M3 peajbHOM IKU3HH,
BbIpaXaTh (POpMyllaMH 3aBHCHMOCTH MEXIY
BEJIIMYMHAMU;

6) pelaTh TEKCTOBbBIE 33]]Ja4l Pa3HbIX TUIIOB (B
TOM 4YHCII€ HAa TPOIEHTHI, JOJIU U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
YCIIyT, HAJIOTHU, 331a4U U3 00JIaCTH YIIPaBIICHUS
JUYHBIMA M CEMEHHBIMH  (PHHAHCAMH);
COCTaBIIATh BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA M UX CHCTEMBI IO YCIOBHUIO
3aJ]auu, MCCIEN0BATh MOJyYeHHOE PEIICHUE U
OILICHUBATh MPABAOINOI00HOCTh PE3yIbTATOB;
7) omepupoBaTh  TMOHATHSAMH:  CpEAHEe
apudmernyeckoe, MenuaHa, HaumOOJbIIEEe H
HAaUMEHbIIIee 3HAYCHHs, pa3Max, AHUCIEpCHs,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOrO Habopa;
yMEHHUE U3BJICKATbh, MHTEPIPETUPOBATH
nHPOPMALIKIO, MPEICTABICHHYIO B Ta0JIUIAX,
Ha JWarpaMMax, rpapukax, OTPAKAIONIYIO
CBOWCTBA pEAIbHBIX IPOLECCOB M SIBICHUI,
MPEJCTaBIsATh HH(OPMALUIO C  TOMOIIBIO
TabIuIl u rarpamm; HCCIIEIOBATh
CTaTUCTHYECKUE JIaHHBIE, B TOM 4YHCIE C
OpUMEHEHHEM TIpadUYeckux MEeTOJOB U
DIIEKTPOHHBIX CPEJICTB;

8) onepupoBaTh MOHATUSIMH: CITyYaWHBIN OTIBIT
U cioydailHoe  coObITHE,  BEpOSATHOCTbH
CIIy4ailHOro COOBITHS; YMEHHUE BBIUUCISTH
BEPOSITHOCTH C UCIOJIBb30BAHUEM I'pahUUeCcKUX
METO/OB; MPUMEHSTh (OPMYJbI CIOXKEHUS U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOHMHATOpHBIE
bakTel M GopMydBl TNPH pPELUICHUU 3a]1ady;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA,
3HaKOMCTBO CO CIIyYallHBIMH BEIMYHHAMH,
YMEHHE TPUBOIUTH TPUMEPHI TPOSBICHUS
3aKkoHa OOJIPIIMX YHCENT B TPUPOJHBIX U
0O0I1eCTBEHHBIX SIBJICHUSX;

9) omepupoBaTh MOHATHSAMHU: TOYKa, MpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIA yToll,
CKpEIMBAIOIIUECs MPSMbIE, NAapaIEIbHOCTh U
NEePIEHIUKYISIPHOCTh NPSMBIX U IJIOCKOCTEH,
YTOJI MEXY MPSIMBIMH, YTOJI MEXIy IPSIMON U
IUIOCKOCTBIO, YTOJI MEXKIy IUIOCKOCTSIMH,
paccTossHue OT TOYKM /O  IIJIOCKOCTH,




paccTossHUE MEXIY MpPSIMBIMH, PacCTOSIHHUE
MEXY IJIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh
OpU pPEUICHWH 337a4 H3Y4YeHHbIE (AKTBI U
TEOpEeMbl IUIAHUMETPHH;, YMEHHE OIICHHUBATh
pasmepbl 00BEKTOB OKPYIKAIOIIETr0 MUPA;

10) onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
ceueHue MHOTI'OI'paHHHKA, KyO,
napajelenunes, npu3Ma, nupamuaa, purypa
U TIOBEPXHOCTHh BpAallleHHs, IMJIMHAP, KOHYC,
map, cdepa, ceueHus (GUTYpHI BpalICHU,
IUIOCKOCTh, Kacaromasicsi cdepbl, LUIMHIPA,
KOHyCa, IUIOINAJb MOBEPXHOCTH MHPAMUIIBI,
IPU3MBI, KOHYCa, IIUJIUH]IPA, IJI0maabs chepsl,
o0peM KyOa, IPSIMOYTOJIBHOTO
napajjiesienunena, — NUPaMuibl,  [PU3MBL,
LWIMHApPA, KOHYCA, 11apa; yMeHUe n300paxaTh
MHOT'OI'PaHHHUKH U TOBEPXHOCTH BpAILIEHUs, UX
CEUeHMs] OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB M  3JICKTPOHHBIX  CPEJCTB;
YMEHHE  pacro3HaBaTh  CHUMMETPUIO B
MIPOCTPAHCTBE; yMEHHUE pacro3HaBaTh
IPaBUJIbHbIE MHOTOTPAHHUKHY;

11) omnepupoBaTh NOHATHSMHU: JABUKEHHE B
IPOCTpaHCTBE,  MOJOOHBIE  (QUIYypel B
IPOCTPAHCTBE;  MCIOJb30BaThb  OTHOLICHUE
MJIomaae  TMOBEPXHOCTEH W 00BEMOB
NOI00HBIX (PUTYp TP pELIeHUH 3a/1a4;

12) BBIUUCIATH TEOMETPUYECKHE BEIMYUHBI
(nmuHa, yroa, IUIOMIANb, OOBEM, IUIONIAIb
MIOBEPXHOCTH), UCTONb3Ys U3y4eHHbIE
(bopMyIIBl U METOJIBI;

13) onepupoBaTh MOHATHAMHU: MPSIMOYTOJIbHAS
cucreMa KOOpJAMHAT, KOOpPAMHATBl TOYKH,
BEKTOp, KOOPAHMHATHI BEKTOpa, CKAIIPHOE
MIPOM3BEACHUE, YTOJ MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, TPOM3BEIECHUE BEKTOpa Ha YHUCIIO;
HaXOJIUTh C TOMOUIBIO HM3YYEHHBIX (HOpMYI
KOOPJMHATBl CEepelMHbl OTPe3Ka, PacCTOSHUE
MEXY ABYMS TOUKAMU;

14) BbIOMpaTh MOAXOAIMI H3yUYSHHBIH METOT
JUIs  pelleHus  3aJa4yd,  pPaclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYeCKHUe
MOJIEIM B TIPUPOJHBIX W  OOIIECTBEHHBIX
SIBIICHUSX, B WCKYCCTBE; YMEHHE TPHUBOAUTH
IIPUMEPBI MaTeMaTH4ECKUX OTKPBITUI




POCCUICKOM ¥ MHPOBOM MaTeMaTH4ECKOU

HayKH.
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3. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCLUILIMHBI

3.1. Tematnueckuii mian yueoHou nucuuruinasl O] 04 «MaTtematrkay

Kozgpr HaumenoBanue pasnenos, Tem Bcero OOBeM BpeMeHH, OTBEICHHBIM Ha OCBOCHHUE YUCOHOM JTUCIIUILITHHBI
KOMIIETEHIIUH 4acoB O0s3arenbHas ayJUTOpHAs yueOHast CamocrosrenbHas paboTta
Harpy3ka o0yJaronuxcs 00ydJaronmxcst
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB nmabopaTtopHbIe KypcoBasi JacoB KypcoBasi
paboTHl pabora paborta
IIPaKTUYECKHE (npoexT), (mpoexT),
3aHATHS, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Paznen 1 8 8 - - -
IloBTOpPEHNE Kypca MaTeMAaTUKHU
OCHOBHOM IIKOJIbI
OK 01 Tema 1.1. Llenp n 3amaun MaTeMaTHKU 2 2 - - -
OK 02 IIPY OCBOCHUH CIIEHHAIBHOCTH. YHcia u
BBIUHCIICHHS
OK 01 Tewma 1.2 IIpoLieHTHBIE BEIYUCIICHHUS. 2 2 - - -
OK 02 YpaBHEHHUsI U HEPABEHCTBA
OK 01 Tema 1.3. IIporieHTHBIE BBIUUCIIEHUS B 2 2 - - -
OK 02 po¢eCCHOHABHBIX 3a7a4ax
OK 01 Tema 1.4. Pemenne 3amau. BxogHoit 2 2 - - -
OK 02 KOHTPOJIb
Pa3nes 2 Ilpsimble ¥ JIOCKOCTH B 12 12 - - -
npocrpancrse. KoopauHarsl u
BEKTOPbI B IPOCTPAHCTBE
OK 01 Tema 2.1. OCHOBHEIE TIOHSATHS 2 2 - - -
OK 02 cTepeoMeTpun. Pacronoxenue npsiMeix
M TJIOCKOCTEH
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OK 01 Tewma 2.2. [lapanienbHOCTh MPSMBIX, 2 2
OK 02 MPSAMON U TJIOCKOCTH, TIJIOCKOCTEH
OK 01 Tewma 2.3. [leprieHIUKYIAPHOCTH 2 2
OK 02 MPSIMBIX, IIPSIMOM U TUIOCKOCTH,

IIJIOCKOCTEN
OK 01 Tema 2.4. IlepneHIUKYIAp U HAKIOHHASA. | 2 2
OK 02 Teopema o Tpex neprneHAnuKyJIsapax
OK 01 Tema 2.5. KoopauHaTel 1 BEKTOPHI B 2 2
OK 02 IIPOCTPAHCTBE
OK 01 Tema 2.6. IIpsmble 1 JIOCKOCTH B 2 2
OK 02 IIPAKTHUYECKUX 3a/1a4ax

Pa3nes 3. OcHOBbI TPDUTOHOMETPHH. 12 12

Tpuronomerpuyeckue pyHKuuu
OK 01 Tewma 3.1 2 2
OK 02 Tpuronomerpuyeckue QyHKIMH

IIPOU3BOJILHOTO YyTJIa, YUCIIa
OK 01 Tema 3.2 OcHoBHBIE | 2 2
OK 02 TPUTOHOMETPUYECKHE TOXKIECTBA
OK 01 Tema 3.3 2 2
OK 02 Tpuronomerpuueckue  QyHKIUM, HX

CBOMCTBA U TpapUKu
OK 01 Tema 3.4 O6paTHbIE 2 2
OK 02 TPUTOHOMETpHYECKHE DYHKLINU.
OK 01 Tema 3.5 Tpuronomerpuyeckue 2 2
OK 02 YpaBHEHUS
OK 01 Tema 3.6 Pemenue 3anaq. OCHOBBI 2 2
OK 02 TPUTOHOMETpUU. TpUroHOMETpHUYECKUE

byHKIIUN

Paznen 4. IpousBoanasn u |24 24

nepBoodpasHas QyHKUHH
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OK 01 Tewma 4.1 IloHsITHE IPOU3BOTHOM. 4 4
OK 02 ®opmyJibl U TTpaBUIIA
muddepeHpoBaHus
OK 01 Tema 4.2 IlonsaTHEe 0 HENIPEPHIBHOCTU 2 2
OK 02 ¢byHKIMU. MeTo1 HHTEpBAaJIOB
OK 01 Tema 4.3 'eomerpuueckuii u 2 2
OK 02 (bU3UYECKUN CMBICI POU3BOTHOM
OK 01 Tema 4.4 MOHOTOHHOCTH (DYHKIIHH. 2 2
OK 02 Touku 3KcTpeMyma
OK 01 Tema 4.5 UccnenoBanue GpyHKImii n 2 2
OK 02 MOCTPOCHHE TPaPHKOB
OK 01 Tewma 4.6 HaubosnbIiee 1 HaMMEHbIIEe 2 2
OK 02 3HaueHus! QyHKIUU
OK 01 Tema 4.7 HaxoxneHue onTHMAalIbLHOTO 2 2
OK 02 pe3yabpTaTa ¢ HOMOUIBIO IPOU3BOIHOMN B
MPAKTUYECKHX 3a7auax
OK 01 Tema 4.8 [1epBooOpasHas (HyHKIHH. 2 2
OK 02 [IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX
OK 01 Tema 4.9 ITnomane KPUBOJIMHEHHOM 4 4
OK 02 Tpaneuuu. Popmyna Herorona —
JleitOHuma
OK 01 Tema 4.10 Pemenne 3amau. 2 2
OK 02 [IpousBonHas u nepBooOpasHas
byHKIUH.
Paznen 5. MHororpanHukd u Teja | 16 16
BpallleHust
OK 01 Tewma 5.1 Ilpusma, napannenenunen, 4 4
OK 02 KyO, mMpamMmia U UX CeYeHUs.
OK 01 Tema 5.2 [IpaBunbHBIC MHOTOTPAHHUKA | 2 2
OK 02 B JKU3HHU
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OK 01 Tema 5.3 4 4
OK 02 HuwiHap, KOHYC, 1Iap U UX CEYEHUS
OK 01 Tema 5.4 O0OBEMBL U IUIOIIAAN 2 2
OK 02 IMOBEPXHOCTEN Tell
OK 01 Tema 5.5 IIpumepsl cuMMeTpHil B 2 2
OK 02 npodeccun
OK 01 Tema 5.6 Pentenune 3agau. 2 2
OK 02 MHOrorpaHHuKH H Teja BpalieHus

Paznen 6. CTeneHu u KOpPHH. 24 24

Crenennas, noka3zaTrejbHas H

Jorapupmuyeckas QyHKIUUH
OK 01 Tewma 6.1 Crenennast GpyHKIUS, €€ 4 4
OK 02 cBoiicTBa. [IpeoOpazoBanue BbIpaKeHHI

C KOpHSIMU Nn-0ii crenenu. Pemenue

UppalMOHANILHBIX YPaBHEHUH.
OK 01 Tema 6.2 CBoliCcTBa CTETIEHU C 3 3
OK 02 palMoOHATBHBIM U JIEHCTBUTEILHBIM

MOKa3aTeIsIMH
OK 01 Tema 6.3 Penienue nppaiimoHaaIbHbIX 2 2
OK 02 ypaBHEHUN
OK 01 Tema 6.4 ITokazatenbHast GpyHKIMSA, ee 3 3
OK 02 cBorcTBa. [TokasarenbHble ypaBHEHUS
OK 01 Tewma 6.5 Jlorapudwm uncia. CBoiicTBa 2 2
OK 02 norapu@mon
OK 01 Tema 6.6 Jlorapudpmuyeckas pyHKIuS, 3 3
OK 02 ee coiicTBa. Jlorapupmuyeckue

ypaBHEHUs
OK 01 Tema 6.7 Jlorapudmsl B mpupoie u 2 2
OK 02 TEXHUKE
OK 01 Tema 6.8 Pemenne 3agau. Crenennas, 3 3
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OK 02 MoKa3aTeNnbHas 1 Jiorapumudeckas
byHKIII
Pa3nen 7. DjieMeHThI TEOPHH 12 12
BEPOATHOCTEN M MaTeMATHYeCKOI
CTATHCTUKHU
OK 01 Tema 7.1 CoObITHE, BEPOSITHOCTD COOBITHS. | 3 3
OK 02 CrnosxeHre 1 yMHOKEHUE BEPOSTHOCTEN
OK 01 Tewma 7.2 BeposiTHOCTH B 2 2
OK 02 npodeccCuoHaNBHBIX 3aauax
OK 01 Tema 7.3 JluckperHas citydaiiHas 2 2
OK 02 BEJINYMHA, 3aKOH €€ pacipeielIeHUs
OK 01 Tema 7.4 3amaun MaTeMaTHIECKOM 3 3
OK 02 CTaTUCTHUKH.
OK 01 Tema 7.5 DneMeHThI TEOpUU 2 2
OK 02 BEPOSITHOCTEN M MaTeMaTU4YECKOI
CTaTUCTUKU
[TpomexxyTouHas aTTecTaius: 3a4eT ¢ OICHKON - -
Bcero gacos 108 108
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3.2. Conep:xanue o0yueHus no ydeonoi nucuunianne O/ 04 «MaremaTtuka»

HaumenoBaHue pa3jiesios,
TeM y4eOHOM TUCUMILTHHBI

Conep:kanue y4eOHOT0 MaTepuaJia, JJ1adopaTopHblie pad0Thl U MPAKTHYECKHE 3AHATHS,
CaMOCTOSITe/ILHAsSL padoTa 00yyaouuxcst

O0BbeM yacoB

IVIOCKOCTH B
NPOCTPAHCTBE.
KoopanHaTtel 1 BeKTOpbI B
MPOCTPAHCTBE

1 2 3
Pa3nen 1 8
IloBTOpEHHE Kypca
MaTeMaTHKH OCHOBHOM
LIKOJIBI
Tema 1.1. Lens n3agaun  |Coxeprxkanue yueOHOTo Marepuaia
MaTEMaTUKU [P OCBOEeHUH |[[enb ¥ 3a1a4u MaTeMaTHUKH ITPU OCBOCHUH CIICITUAITBHOCTH.
crnenuanbHOCTH. Yncnau - |ba3oBble 3HAHUS U YMEHUS IO MaTeMaTUKe B TPO(ECCUOHATLHOM U B TIOBCETHEBHOM JIEATEIIHHOCTH.
BBIYMCIICHHS KoMmOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 [IpouenTHBIC CogepxaHue yueOHOro MaTepuana
BBIUUCIICHUS. YpaBHEeHUS U ([IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhIYMCICHHS. JIMHEIHbIE, KBaIpaTHbIC, IPOOHO-IMHEHHbIC
HEpaBeHCTBA YPaBHEHHS U HEPABCHCTBA
KoMOuHMpOBaHHOE 3aHSTHE 2
Tewma 1.3. IIpouienTHBIC Copepkanue yueOHOro MaTepuana
BBIYKCIICHHS B [IpocTeie U ClOXKHBIE MPOIEHTHI. [IpoIIeHTHBIE BRIYHCIEHUS B TPO(ECCHOHATBHBIX 3a7jauax
npoQeCcCHOHANBHBIX 3a1adax [ [pakTHUECKOE 3aHATHE 2
Tewma 1.4. Pemenue 3amau.  |Comepskanue yueOHOTO MaTtepuaia
BX01HOI KOHTPOJIb Brruucnenus u mpeodpa3zoBaHus.
KomOunupoBannoe 3anarue. KonrponbHas padota 2
Pasnea 2 Ilpsimbie n 12

Tema 2.1. OcHOBHEBIE

Coneprkanue ydeOHOro MaTepuana
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MMOHSATHS CTEPEOMETPHUH.
PacrosnoxxeHne npsMbIX U
IJIOCKOCTEH

[Ipenmet crepeomerpunt. OCHOBHBIEC MOHATHS (TOYKA, IPSIMast, IIIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE
aKCHOMBI cTepeomeTpuu. [lepecekaromiuecs, mapamienbHble U CKPEUUBAIOLIUECS MPSAMBbIE. YTOI MEXKIY
psIMBIMU B TIpocTpaHcTBe. [leprnenankynsapHoCcTh NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI

KomOunupoBanHoe 3aHstue 2
Tewma 2.2. IapamtensHocTh |[CoiepkaHue y4eOHOTO MaTepuaa
MPSAMBIX, IIPSIMOU U [TapannensHble IpsMas U mw1ockocTb. Onpenenenue. [Ipusnak. CpoiicTBa.
[JIOCKOCTH, TNIOCKOCTEN [Tapannensubie mockoct. Onpenenenue. [Ipusnak. CBoiicTBa.
Tetpasrap u ero snementsl. [lapanienenumnesn u ero 31€MEHTHI.
KoMOMHUpOBAaHHOE 3aHSTHE 2
Tema 2.3. Cojepkanue ydeOHOro Marepuana
[lepnieHUKYIIPHOCTD [lepnienqukymnsipHbie npsiMblie. [laparnienbHbie psMble, TEPIeHAUKYIISIPHbIE K T1ockocTh. [Ipu3Hak
MPSIMBIX, IPSIMOM U MEePIEHIUKYISIPHOCTH MIPSMOM U TNIOCKOCTH
[IOCKOCTH, IIJIOCKOCTEH KoMOnHMpOBaHHOE 3aHATHE 2
Tema 2.4. Ilepnenaukynsap u |Coaep:kanue ydeOHOTO MaTepuana
HakJIOHHAA. Teopema o Tpex |[lepneHAUKYISAp U HAKIIOHHAsA. Teopema o TpeX MepreHIuKyIIsIpax. Yo MeXIy MPSMOU U IMIIOCKOCTBIO.
MepreHIuKyIsIpax Yron mexay miaockocTsamu. [lepnenaukysipabie TIockocT. PaccTosHus B mpocTpaHCTBE
KomOunnpoBanHoe 3aHsTHE 2
Tema 2.5. Koopaunatet 1 [Conepskanue ydeOHOTO MaTepuana
BEKTOPHI B IPOCTPAHCTBE  |/[ekapTOBBI KOOPIMHATHI B IPOCTpPaHCTBE. BekTopkl B mpocTpancTBe. CoKeHHe U BEIYUTAHHE BEKTOPOB.
YMHOXEHUE BekTopa Ha uwucio. CkansipHoe mpou3BeleHue BekTopoB. IIpocteitmne 3amaun B
KOOpJIMHATAX
KomOunnpoBanHoe 3aHsTHE 2
Tewma 2.6. [Ipsimbie u Coneprxkanue y4eOHOro MaTepuana
[IJIOCKOCTH B IIPAKTUYECKUX |/[ekapTOBBI KOOPIAMHATHI B TPOCTPAaHCTBE. BekTopkl B mpocTpaHcTBe. CloKeHHE U BRIYUTAHHE BEKTOPOB.
3aayax YMHOXEHHE BekTopa Ha uwucio. CkansipHoe mpou3BelneHue BekTopoB. IIpocteiimne 3amaun B
KOOpIUHATaX
KomOunnpoBannoe 3anstue. KontponpHas padora. 2
Pa3nes 3. OcHoBbI 12

TPUTOHOMETPUH.
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Tpuronomerpuyeckue

(GYHKIIMM, WX CBOWCTBA W
rpaduku

GyHKun
Tema 3.1 Coneprkanue ydeOHOro MaTepuasia
Tpuronomerpuueckue Panuannas mepa yria. [IoBopoT Touku BOKpyr Hadana koopauHar. OmpezeneHue cuHyca, KOCHHYca,
(yHKIMH ~ OPOU3BOJBHOIOTAHI'CHCA U KOTAHTEHCA. 3HAKU CHHYCa, KOCHHYCA, TAHT€HCA M KOTAHTCHCA [0 YETBEPTAM. 3aBUCUMOCTh
yIja, yucia MEX/1y CHHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHT€HCOM OJIHOTO M TOT'O )K€ yria
KoMOnHHpOBaHHOE 3aHATHE
Tema 3.2 OcnoBubieCoiep:kanre yueOHOro MmaTepuania
TPUTOHOMETPUYECKHUE Tpuronomerpuyeckue toxzaectsa. [IpeobpazoBaHuss NPOCTENIINX TPUTOHOMETPUUECKUX BBIPAXKEHUM.
TOXKJIECTBA CHHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB 0L U - O
KomOnHupOBaHHOE 3aHATHE
Tema 3.3 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue O6acTh OnpeeeHHsl 1 MHOXKECTBO 3HAaYCHH TpPUTOHOMETpUuYecKuX GpyHKuuid. YETHOCTH, HEYETHOCTD,

[EePUOIMYHOCTb TPUroHOMeTpUYeckux (yHKuMH. CBoiicTBa U rpa@uKu GYHKLIUH y = €OS X, Y = Sin X, y
=tg X, y = ctg X.
[IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMHA

KomOuHMpoBaHHOE 3aHATHE

Tema 34 Oo6patsbielCosepkaHie yueOHOro MaTepuana

TPUTOHOMETPUYECKHE OOpatHble TpuroHoMmerpudeckue GyHkIMu. MIx cBoicTBa U rpauki.

byHKIIUU KomOnHupoBaHHOE 3aHATHE

Tema 3.5 Coneprxanue y4eOHOro MaTtepurana

Tpuronomerpuyeckue 'YpaBHeHUE cos X = a. YpaBHEHHE sin X = a. YpaBHEHUE tg X = a, ctg X = a. Pemenne TpuroHoMeTpuyecKux
YpaBHEHHSI YPaBHEHMH OCHOBHBIX THWIIOB: MPOCTEHIINE TPUTOHOMETPUYECKHE YpPAaBHEHMs, CBOJSIIMECS K|

KBaAPATHLIM., pCHIACMBIC PA3JIOKCHUEM HAa MHOKHUTCIIN, OJHOPOIHBIC.

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 3.6 Pemrenune 3amau.

OCHOBBI ~ TPUTOHOMETPUHU.
Tpuronomerpuieckue
b yHKIIIH

Copep:xanue yueOHOTO MaTepuana

[IpeoOpa3oBaHre TPUTOHOMETPHUYECKHX BbIpaK€HUH. PerleHne TPUTOHOMETPUUECKUX YpaBHEHUN U
HEPAaBEHCTB B TOM UYHUCJIE C UCIOJIB30BaHUEM CBOUCTB (DyHKLINN

KomOunupoBanHoe 3anarue. KontponsHas pabota
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Pasznea 4. [IpouzBoaHas u
nepBooOpasHast yHKuuu

24

Tema 4.1 IlousiTue

Copep:xanue yueOHOro MaTepuana

[Ipou3BOAHOMN. DOPMYJIBI U

[Tpupamenue aprymenta. [Ipupamenue ¢yHkumu. 3anaqu, NPUBOJAIIME K MOHSATHIO MPOU3BOIHOM.

[paBuia OmnpeneneHre MPOU3BOAHON. ANTOPUTM OTBICKAHHUS TPOU3BOAHONH. Dopmyibl AudGepeHIUPOBAHHUS.
g depeHIPOBaHUS [TpaBwia quddepeHIupoBaHUSs
KoMmOuHMpOBaHHOE 3aHATHE 4
Tema 4.2 Tlomsatue oCoaep:kaHue ydeOHOTO MaTepualia
HenpepblBHOCTH  (QyHKUUU[ToHssTHE HenpepbiBHOM GyHKImu. CBocTBA HENPePhIBHON (QyHKIUH. CBSI3b MEKIY HEPEPHIBHOCTHIO
MeTo 1 MTHTEpBaJIOB 1 i hepeHInpyeMOCThIO (PYHKITUH B TOUKE. AJITOPUTM pEIICHUS] HEPABEHCTB METO/I0M HHTEPBAJIOB
KoMOMHMpOBAaHHOE 3aHSATHE 2
Tema 4.3 'eomerpuueckuii HCoaepkanue yueOHOTO MaTepualia
buznueckuit cMbIca eoMeTprUeCKUd CMBICT MPOU3BOIHOM (PYHKIMU — YIIOBOM KOA(PUIMEHT KacaTeabHOM K Tpaduky|
[IPOU3BOTHOM (GyHKIIUU B TOUKE. YpaBHEHHE KacaTelIbHON K TpaduKy QYHKIHMHU. AJITOPUTM COCTABJICHUS ypaBHEHUS
KacaTenbHOU K TpaduKky GpyHkuun y=f(x)
KomOuHMpoBaHHOE 3aHATHE 2
Tema 4.4 MouoToHHOCTHCOAEPKaHNE YIEOHOT0 MaTepuraa
GbyHKITUH. TouknBo3pacranue u yObiBaHMe (YHKIHMH, COOTBETCTBHE BO3pacTaHHs M YObIBaHUS (YHKIMU 3HAKY
PKCTpeMyMa MPOM3BOIHON. 3a/1a4yll HA MAKCUMYM U MUHUMYM. ANITOPUTM HCCIe0BaHus (PYHKIIUU U TOCTPOCHUS €€
rpaduka ¢ MOMOIIbIO TPOU3BOTHON
KomOuHMpoBaHHOE 3aHATHE 2
Tewma 4.5 HccnenoBanue Coneprxanue ydeOHOro MaTepuana
(GyHKIUH 1 TIOCTPOCHHE VccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'paUKOB
rpadukoB KoMOnHMpOBaHHOE 3aHATHE 2
Tema 4.6 Haubonbiee u Coneprxanue yueOHOro MaTepuasa
HAaUMEHBIIIEE 3HAYCHHUS HaxoxxneHne HamOOJBIIEr0O W HAWMMEHBIIETO 3HadyeHWW QYHKIUHA, TOCTpOoeHHE TrpaduKoB C
byHKITUT MCIIOJIb30BaHUEM amrapaTa MaTeMaTHYeCKOro aHaan3a
KomOuHMpoOBaHHOE 3aHATHE 2

Tema 4.7 Haxoxnenue

Ilpogeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOH020 MOOYIs)
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OIITUMAJIBHOTO pE3yJibTaTa C

Haumensiiee u Hanbosblee 3HaueHne QyHKIUN

[IOMOILBIO TPOU3BOAHON B [KOMOMHUpPOBaHHOE 3aHATHE 2
[IPAKTUYECKHX 3a/1a4ax
Tewma 4.8 [lepBooOpasznass  [Coaeprkanue ydeOHOTO MaTepualia
¢dynkiuu. [IpaBuna O3HaKOMJICHHE C MIOHSATUEM WHTErpaia u nepBooopasHoii aist GyHkun y=f(x). Pemenue 3a1a4d Ha CBsI3b
HaXO0XIECHUS MepBOOOPAa3HOl W ee MPOM3BOAHOM, BBIYUCICHHE MEPBOOOPa3HOM is AaHHOW (yHKuuH. Tabnuna
[1epBOOOPA3HBIX (bopMy1 U HaX0XKJIEHUs IepBOOOpa3HbIX. M3ydueHne npaBuia BEIYMCICHHS IEPBOOOPA3HOIL
KoMmOuHMpOBaHHOE 3aHSTHE. 2
Tema 4.9 [Tnomans Coneprkanue yueOHOro MaTepuasa
KPUBOJMHENHON TpaNelMU. (3a1auu, IPUBOASAIINE K TOHATHIO OTPEICICHHOTO HHTErpasia — O BBIYMCICHUH IIONIA 1M KPUBOJIMHEHHON
®opmyna HeroTona — Tpaneuuu. [loHATHE ONpenes€éHHOro MHTErpana. ['eomerpuueckuii W (U3NYECKUH  CMBICI
JleiiOHmIa ornpezaeneHHoro nurerpana. @opmyna Hetotona — Jleitonumna.
Perienue 3a1a4 Ha IPUMEHEHUE UHTETpasla JUIsl BBIYUCICHUS (PU3NUECKUX BEIMYUH U IUIOIAAeH
KoMmOMHMpOBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3agau.  (ConeprkaHue yueOHOro MaTepuaa
[IponsBoaHas u Dopmynel U npaBuia AuddepeHurpoBanus. MccrnenoBanue ¢QyHKIUHA ¢ HNOMOIIbIO MPOU3BOJHOM.
nepBooOpasHas QyHkiuu. |HamOoubliiee U HAMMEHBIIIEE 3HAYCHUS (PYHKIIHH.
Borunicnenue nepsooOpasHoil. [Ipumenenne nepsooOpa3Hoit
KomOunupoBanHoe 3anarue. KontponpHas pabota 2
Pazmea 5. 16
MHOrorpaHHuKHY M TeJa
BpallleHust
Tewma 5.1 ITpuzma, Coneprxkanue ydeOHOro MaTepuana
napajuienenunesn, Kyo, [Ipuzma (HakioOHHas, TmpsiMas, npaBuiabHasg) U €€ osnemeHTol. [lapamnenenunen. CsoiicTBal
UpaMu/ia ¥ MX CEYEHHs.  [mpsaMoyrosibHoro napamuienenunena. Ky6. [lupamuaa u e€ snementsl. [IpaBunbHast mupamuaa
KomOuHupoBaHHOE 3aHATHE 4

Tema 5.2
MHOTOTPAaHHUKH B )KH3HU

IIpaBunbHBIC

Copepxanue yueOHOTO MaTepuana

[1omaae MOBEpXHOCTH MHOTOTPaHHHUKOB. [Ipocreiimme KoMOMHAIIMM MHOTOTPaHHUKOB. Bhraucinenue
PIIEMEHTOB MPOCTPAHCTBEHHBIX QPUTyp (pE€Opa, Auaronanu, yrisl). [IpaBuibHbIle MHOTOIpaHHUKU
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KoMmOuHMpOBaHHOE 3aHATHE 2
Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 MOOYJIs)
[l ap, Konyc, map u ux |[{unusap, konyc, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOT0 KPYTOBOT'O IHIIHMHPA, IIPSIMOTO KPYTOBOTO
CCUCHUS KoHyca. M300paxkeHne ten BpamieHus Ha miuockoctu. [IpeacraBinenue 06 yceu€HHOM KoHyce. CeueHust
KOHYca (TapaJljIelIbHOE OCHOBAHUIO U IIPOXO/IAIIEE Yepe3 BEPIIMHY), CEUEHUS LMIUHAPA (IIapaJuIeIbHO
Y IepIEHINKYIISIPHO OCH), CEUEHUSIX 1mapa. Pa3BEpTka MuiInHApa U KOHyca
KoMmOuHMpOBaHHOE 3aHATHE 4
Tema 5.4 O0beMsbl 1 Copep:xanue yueOHOro MaTepuana
[I01a M noBepxHocTel Tell (O0BheM mpsMOyroiibHOTO mapawienenunena. OobeM kyda. OO0beMbl MPSMON MPU3MBI U IIJIUHAPA.
O0bembl UpaMu/ibl 1 KOHyca. O0beM 1mapa
KoMOMHMpOBAaHHOE 3aHSATHE 2
Tema 5.5 IIpumepsnl Ilpogeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOH020 MOOYIA)
cuMMmeTpuii B npodeccun  [[ToHATHE O CAMMETPHUH B IIPOCTPAHCTBE (IICHTPaIbHAs, OCEBas, 3ePKaIbHAsN).
O60011eHre MpeACTaBIeHU 0 MPAaBUIBHBIX MHOTOTpAaHHUKAx (TETpas’Ap, KyO, OKTadap, AOAEKadJp,
MKOCAdIP).
[Ipumepsl cumMMeTpuii B ipodeccun
KomOuHMpoBaHHOE 3aHATHE 2
Tewma 5.6 Pemenne 3anau.  |Coneprkanue ydeOHOTO MaTepualia
MHOrorpaHHUKHY U Teja OO0BEeMBI U IJIO[AAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAICHUS
BpaIllCHUA KomOunupoBanHoe 3anarue. KontponpHas pabota 2
Pa3nes 6. Ctenenu u 24
kopHu. CTeneHnas,
noka3sarejibHasi U
Jorapupmuueckasi
pyHkuun
Tema 6.1 CrenenHas Coneprxanue yueOHOro MaTepuasa
(yHkuus, ee cBOACTBA. [ToHsITHE KOPHS N-OW CTENEHU U3 ACUCTBUTEIBHOIO yncia. OyHkuuu y = VX ux cBoiicTBa U rpadukmu.
[IpeoOpasoBanue CBoiicTBa KOpHS n-0#f cTenieHu. [IpeoOpazoBanne npparoHaIbHbIX BRIPAKCHUI
BBIPKCHHIT C KOPHAMH N-0H [KoMGUHUPOBAHHOE 3aHATHE 4
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cTerneHu. Pemenne
MPpAMOHAIBHBIX
YPaBHEHU.

Tema 6.2 CBolicTBa CTCIICHU
C pallMOHAJILHBIM U

e CTBUTEIILHBIM
MoKa3aTeIIMU

Coneprkanue y4eOHOro MaTepHraia

[ToHATHE CTENIEHU C pallMOHAILHBIM TOKa3areneM. CTerneHHble GYHKINHU, UX CBOMCTBA U rpaduKu

KoMOnHIpOBaHHOE 3aHATHE

Tema 6.3 Pemenune
MPpAIMOHAIBHBIX
YpaBHEHUH

Copep:xanue yueOHOro MaTepuana

PaBHOCHIBHOCTD HppalluOHAJIbHBIX ypaBHeHHﬁ. MeTtoap! ux PCUICHUA

KoMOMHMpOBAaHHOE 3aHATHE

Tema 6.4 ITokasarenpHast
(yHKIHsA, ee CBOWCTBA.
[Toka3aTenbHbIC YpaBHEHUS

Conepikanue y4eOHOro MaTepuaia

CreneHb ¢ MPOU3BOJIBHBIM AEMCTBUTEIBHBIM NOKa3aTesieM. Onpe/iesieHne noka3aTebHON pyHKINY U ee
CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM TOKa3aTeNbHOM (QyHKIMU. Pelenre nokasarenbHbIX ypaBHEHUH]
METOZOM YpaBHMBAaHUS IIOKa3zaTeslel, METOJOM BBEAEHUS HOBOM NEpeMEHHOH, (YHKIIMOHAIbHO-
rpaduuecKUM METOJIOM.

KomOuHMpoBaHHOE 3aHATHE

Tewma 6.5 Jlorapudm uncna.
CaoiicTBa jorapupMoB

Coneprxkanue y4eOHOro MaTepuana

Jlorapudm ymncna. Cpoiicta sorapugmos. Oneparius JorapupmMupoBaHus

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.6 Jlorapupmuueckas
(byHKIMSA, ee CBOMCTRA.
Jlorapudmuueckue
YpaBHEHHSI

Copep:xanue yueOHOTO MaTepuana

Jlorapudmuueckass QyHkius u ee cBoicTBa. [loHstue norapudmudeckoro ypaBHeHus. Omeparius
MOTEHIMPOBaHUs. Tpu OCHOBHBIX METOJA PEIICHHUs JIOTapU(PMUUECKUX YpaBHEHHUH: (PyHKIMOHAIBHO-
rpaduyecKkuii, METO MOTEHIIMPOBAHUS, METO/1 BBE/IEHUSI HOBOW NEPEMEHHOII.

KomOuHMpoBaHHOE 3aHSTHE.

Tema 6.7 Jlorapudms! B
MPUPOJIE U TEXHUKE

[TpodeccrnoHanbHO-OPHEHTUPOBAHHOE COIEpKaHKe (COIep:KaHNe TPUKIIATHOTO MOIYJIS)

[Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupoje. Ee maremaTnueckue cBoiicTa

[IpakTHueckoe 3aHsATHE

Tema 6.8 Pemenue 3amau.
CrernenHas, ImokazaTejabHas

Coneprxkanne y4eOHOT0 MaTeprana

CreneHHas, Moka3aTelibHas 1 jJorapugmuueckas GpyHkiun. Pemenue ypaBHeHui
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1 jorapudmMudecKas KomOunupoBanHoe 3anstue. KontponbsHas pabora 3
byHKIIH
Pa3znea 7. DiaeMeHTHI 12
TEOPUH BEPOATHOCTEH 1
MaTeMaTH4eCKOl
CTATUCTUKHU
Tema 7.1 CoOniTHe,Conepkanne y4eOHOro MaTepuraa
BEPOSITHOCTh coObITUA{COBMECTHBIE W HECOBMECTHBIC COOBITHs. TEOpeMbl O BEPOSTHOCTH CYMMBI COOBITHH. VY CIIOBHAs
CnoxeHne M  YMHOKEHHEBEPOSTHOCTh. 3aBUCUMbIE M HE3aBUCHMBIC COOBITHsS. TeopeMbl O BEPOSITHOCTH MTPOU3BEACHUS COOBITHIA
BEPOSITHOCTEMN KoMOMHMpOBAaHHOE 3aHATHE 3
Tema 7.2 BeposiTHOCTH B Ilpogpeccuonansvno-opuenmuposannoe cooeprcanue (Cooeprcanue NPUKIAOH020 M0OOYs)
npodecCHoHaNbHBIX 331auaX|OTHOCUTEIbHAST YacTOTa COOBITHS, CBOMCTBO e¢ yCTOWuMBOCTH. CTaTHCTHYECKOE OMPEICIICHUE
BepOoATHOCTH. OlLIeHKa BEPOSITHOCTH COOBITHUS
[IpakTHueckoe 3aHsATHE 2
Tema 7.3 JluckperHas Conepxanne yaeOHOTo MaTepuaa
CllydaiiHas BEJIMYMHA, 3aKOH [Buapl ciydaifHpIX BeawmuuH. OmpenaeseHne TUCKPETHON CIydaifHOW BENWYHMHBI. 3aKOH pacIpeesieHus]
ee pacrpeneneHus TUCKPETHOM CIIy4allHOW BEJIMUMHBI. Ee 4nCI0BBIE XapaKTEPUCTUKH
KoMOnHMpOBaHHOE 3aHATHE 2
Tema 7.4 3anaun/Coepxkanue yueOHOTO MaTepraa
MaTeMaTUUYEeCKOH HepBI/IT-IHaSI 06pa60TKa CTaTUCTUYCCKUX NJAaHHBIX. Yucnosbie XapaKTCPpUCTUKU (cpez[Hee apI/I(bMeTI/I‘-IeCKOG,
CTATHCTHKI. MeraHa, pa3Max, aucnepcusi). Pabora ¢ Tabauiiamu, rpadukaMu, TuarpaMMaMu
KoMOuHMpOBaHHOE 3aHSTHE. 3
Tema 7.5 DnemenTsl Teopun [Coaepkanue yueOHOro MaTepuana
BEPOATHOCTEH 1 Bunbl coObITHI, BEpOSTHOCTH COOBITHI. CloXeHHe U YMHOXKEHHE BeposTHOCTeW. JluckpeTrHasy|
MaTeMaTHYeCKOM CilyyaiiHas BEJIMUMHA, 3aKOH €€ pacnpeeneHus. 3aaud MaTeMaTU4eCKOW CTaTUCTUKH.
CTaTUCTUKH KontponbHas padota 2
IMpomexyTounas arrectanus (IAuddepenunpoBanHnblii 3a4er)
Bcero: ‘ 108
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4. YCJIOBUSA PEAJIU3AIIAU TIPOT'PAMMBI YYEBHOM JIUCITATIIIMHBI

4.1. TpeOoBaHHs K MATEPHATbHO-TEXHNYECKOMY 00ecIedeHUI0
Peanuzamus nporpammbl yueOHOM JUCHUIUTUHBL TpeOyeT Hamuuus  y4eOHOro
KJlacca MaT€MaTHUKH.

[loaroToBKka BHEAyIUTOPHOW pabOTHl JOJDKHA OOECHEUYMBATHCA JIOCTYIIOM
KaxJoro oOydaromerocss kK 0a3zaM JaHHBIX U OuOIMOTEYHBIM ¢doHaaM. Bo Bpems
CaMOCTOSTENIbHON MOATOTOBKH, OOYYAIOIIMECS JOJIKHBI OBITh 00€CIIEYEHbl JOCTYIIOM K
cetu MHTEpHET.

Oo6opynoBanue y4yeOHOro kabuuera u pado4mx MecT Ka0MHeTA: [OCATOUYHbIC

MCCTa JJIsd o6yqa}01u1/1xcs{, pa60qee MCCTO IIpCrIoaaBaTcCJIA, JOCKa, y‘{C6HI/IKI/I.

Texnnueckue cpeacTBa 00y4eHHsI: HOyTOYK, IPOEKTOP, IKPaH.

4.2 O0mmue TpeOOBaHHUA K OPraHU3ANNH 00Pa30BaATEIbHOM eATEJIbHOCTH

OcBoenue o0yvarommumMucs yueOHON AUCIUIUIMHBI MOKET MPOXOJUTh B YCIOBHSIX
CO3JaHHOM O00pa3oBaTeNbHOW cCpeAbl Kak B  00pa3oBaTEIbHOM  OpraHu3aluu
(yupexlieHud), TaKk M B OpTraHM3alUsAX COOTBETCTBYIOIIMX MPOGUII0 yueOHOI
TV CUUTUIAHBI.

[IpenonaBanre y4yeOHOW AMCHMUIUIMHBI JOJDKHO HOCHTh TEOPETUYECKYIO H
MPaKTUYECKYI0 HANpaBICHHOCTh. B mpoliecce MpakTUYECKUX 3aHATHI OOydaroniuecs
3aKPEIUISIIOT M YIIyOJSIOT TEOpETUYECKHE 3HAHUsA, NPHOOpETaroT HEoOXOIUMBbIE
pO(ECCUOHATIBHBIE YMEHHS U HABBIKU.

N3ydenne aucuuiuiuHbl  «MaTtemMatvka» 10  CHEeHUAIbHOCTH  JIOJKHO
MPEAIIECTBOBATh OCBOEHUIO MPOPECCUOHATIBHBIX MOTYJIEH.

Teopernyeckue 3aHATUS JOJKHBI TPOBOJIUTHCA B Y4€OHOM KJ1acCe MAaTEMaTHKHU.

Texkymuii 1 TPOMEKYTOUHBIN KOHTPOJIb 00YUYEHUS CKIIABIBACTCS U3 CIICTYIOITUX
KOMITOHEHTOB:

TeKyWIMH KOHTPOJb: ONpOoC OO0yyaloUIMXcs Ha 3aHATHUAX, [POBEJICHHUE
TECTUPOBAHUS, PEIICHNE MPUKIAIHBIX 33/1a4 O0yYaIOIIMMUCS B MIPOIIECCE MPOBEACHUS
TEOPETUYECKHUX 3AHITHHI U T.11.;

MPOMeKYTOUYHBII KOHTPOJIb: TudepeHInpOBaHHBIN 3a4eT.

4.3. KaapoBoe obecnieueHune 00pa3oBaTeIbHOM AeATeJIbHOCTH

TpeboBanuss Kk KBadU(UKAIIUN TEIArOTUYECKUX KaJIpOoB, OCYIIECTBIISIONINX
peanuzaruio [IIICC3 mo cnenuaabHOCTH JOJDKHA O0ECIeUMBATHCS I1€1arorHIeCKUMHM
KaJpaMH, MMEIIIMMHU  BbICIIee OOpa3oBaHUE, COOTBETCTBYIOIIEE MPOUITIO
npernogaBaeMol  y4eOHOW IUCHUIUMHBL.  OTBIT  JEITENbHOCTH B OpPTaHHU3aIUsIX
COOTBETCTBYIOIIEH  00pa3oBaresbHONM  cepbl  SBISIETCS  00S3aT€NbHBIM IS
npenojaBaTesiel, OTBEYAIOIIMX 3a OCBOCHHE OO0ydarommmcs 0011eo0pa3oBaTeIbHOTO
ydyeOHoro mwukia. [IpemomaBareny mMoay4yaroT JOMOJHHUTENIBHOE MPOGECCHOHAIBHOE
oOpa3oBaHHMe MO MpOTrpaMMaM TMOBBIIICHUS KBaTU(HUKAINK, B TOM 4HCIEe B Gopme
CTXKUPOBKH B MPOMIBHBIX OpraHU3aIusIX He PeKe OJHOTO pasa B 3 roja.

4.4 NndopmanuonHoe odecrieueHue o0y4denus. IlepedeHr pexoMeHAyeMbIX
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yueOHbIX u31anuii, UHTepHET-pecypcoB, 10NOJTHUTEILHOM JTUTEPATYPbI
OcCHOBHBIC HCTOYHUKH:

. MaTtemaruka: anreOpa M Hauyajga MaTEeMAaTUYECKOTO aHaiM3a, reoMeTpus. Anredpa u
Havaja MaTeMaTHYECKOTO aHaiM3a MareMaTuka: anreOpa ¥ Hayajsa MaTeMaTHYeCKOTro
aHaM3a, TeomeTpus. AnreOpa W Hadana maTemaTtmueckoro anammsa 10-11 kiacc.
AxmmonepHoe o6mectBo «M3narenbcTBo «IIpocBemenuey

. MaTtemaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAM3a, reoMmeTpus. ['eomeTpus
Artanacsin JI.C., byty3oB B.®., Kagomues C.b. u apyrue 10—11 knacc. AkimoHepHoe
obmectBo «M3aatenbeTBo «IIpocBenienner

. Marematuka. AnreOpa © Havyajla MaTeMaTH4YeCKOro aHamusa. Mep3msk A,
Homuposckuii J[.A., IlonskoB B.M., nox pepakuuen Ilomonsckoro B.E. 10 kmacc.
OO6miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «M3matenbckuii nentp BEHTAHA-
['PA®»; Axunonepnoe obiectBo «M3natenbetBo [IpocserieHues

. Marematuka. I'eomerpusi. Mep3nak A.I'., Homuposckuii JI.A., [TonskoB B.M., nox
penakmueit [lonoasckoro B.E. 10 kmacc. O6111ecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTBIO
«M3natensckuii ienTp BEHTAHA-T'PA®y»; AxunonepHoe oOmiectBo «M3marenscTBO
[Ipoceemenue»

. Marematuka. AusreOpa u Hayana Marematudeckoro aHaimsza Mep3mik AT,

Homuposckuii J[.A., TlonskoB B.M., nox pepakuuen Ilomonseckoro B.E. 11 kmacc.
OO0miecTBO ¢ OorpaHuyeHHOM OTBETCTBEHHOCTHIO «M3marenwckuit nientp BEHTAHA-
I'PA®D»; AkunonepHoe obiiectBo «M3aaTenscTBo [IpocBemienne»

. Marematuka. ['eomerpust Mep3nsak A.I'., Homuposckuit [I.A., IlonsxkoB B.M., nox
penakmueii [lononsckoro B.E. 11 kmacc. O6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3natensckuii ienTp BEHTAHA-TPA®y»; AxunonepHoe oOmiectBo «M3marenscTBO
[Ipocsemenue»

I[OHOJIHI/ITCJ'IBHLIG HCTOYHHUKH

1. Anrebpa m Havama MaTtemaTmdeckoro aHanm3a. 10-11 kmnaccel. ba3oBwiid
ypoBeHb : yucOuuk / III. A. Amumos, FO. M. Koasrua, M. B. Tkauésa u jap.
— 18-e m3a. — M. : IIpocBenienne, 2012. — 464 c.

2. Konmoropos A. H. AnreOpa u HayaJla MAaTEMAaTUYSCKOrO aHAJIM3a : yueO. JUIs
10-11 k. o6meo6pazoBar. yupexkacauii / A. H. Konmoropos, A. M. AGpamos,
0. I1. Iynauneia u ap. — 17-¢ u3a. — M. : Ilpocsenienue, 2008. — 384 c.

3. IloropenoB A. B. I'eomerpus. 10-11 kmaccel : yueb. anasg oOmeoOpa3oBar.

opranm3anui : 6a3oBeiid U npoduii. ypoBHH / A. B. Iloropenos. — 13-¢ m3.
— M. : IIpocBemenune, 2014. — 255 c.

4. T'eomerpusa. 10-11 xmaccel : yueonuk / JI. C. Aranacsa,B. . byry3os, C. b.
KagomueB u jp. — 22-¢ u3a. — M. : Ilpocsemenne, 2013. — 255 c.
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http://library.lgaki.info:404/2020/%d0%9a%d0%be%d0%bb%d0%bc%d0%be%d0%b3%d0%be%d1%80%d0%be%d0%b2_%d0%90%d0%bb%d0%b3%d0%b5%d0%b1%d1%80%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf

5. Aranacsau JI. C. I'eomerpusa. 10-11 xmaccel : vueb6. i o01eoOpa3oBar.

vupexaeHuil : 0a30oBbld U npoduia. ypoBHH / JI. C. Atanacsa,B. @. byry30B,
C. b. KagomiteB u np. — 22-e¢ n3a. — M. : [IpocBeuienue, 2013. — 255 c.

6. boromonos, H. B Maremaruka : yueOHuUK i 0akanaspoB / H. B. boromoJios,

I1. . CamoiineHko. — 7-e u3a., crepeorun. — M. : Ipoda, 2010. — 396 c.
7. Kyuneimena E. C. Maremaruka : yueOHUK. — 4-e u3a. — M. : Jlamkos u K,
2015. — 564 c.

8. Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHaIKN3a, TeoMeTpusi. Airedpa
M Hadaja MatemMaTthdeckoro aHaimm3a. 11 xiacc. Hukxonwckmit C.M., IloTtamos
M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsemenne, 2021.

9. Maremaruka: anreOpa ¥ Havajla MaTeMaTUYECKOTO aHajin3a, TEeOMETPHS.
I'eomerpus. 10 knacc. Anekcanapo A.Jl., Bepuep A.JL, Peokuxk B.M. - M:
IIpoceenienune, 2021.

10.Marematuka: anreOpa W Havajla MaTeMaTUYECKOTO aHajH3a, TEeOMETpHs.
I'eomerpus. 11 knacc. Anekcanapo A.Jl., Bepuep A.JL, Peoxkux B.M. - M:
[Ipocsemenue, 2021.

11.Martematuka: anreOpa 1 Hauajla MaTEMaTUUYECKOT0 aHaln3a, reomeTpus. 10 kiacc.

Bepnep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".
.Maremaruka: anredpa u Hayajda MaTeMaTHYECKOro aHaiu3a, reomeTpust 11 kiacc.
12.M 0 11
Bepnep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue”.
13.MartemMaturka: aireOpa ¥ Hadajga MaTeMaTHYECKOTO aHalIn3a, TeoMeTpusi. Anredpa
Y HavaJila MaTeMaTH4ecKoro aHanusa (B 2 yactsx) (B 2 yactsx). 10-11 knace. Yactpb
2 2 10-11 4
: Mopakouu A.I'., Cemenon I1.B.; Hacts 2: Mopakosuu A.lI'. u apyrue; noa
1: M AT, C I1.B.; 4 2: M AT yTHE,
penakuuern Mopakosrnua Al'. "MOL MHEMO3HMHA".
.Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIHN3a, TeoMeTpusi. Anredpa
14 M 0 Anreb
U Hayaja mateMarnudeckoro aHanuza. 10 xknacc. Mypasun I'.K., Mypasuna O.B.
NznarensctBO "IIpocBenienue".
.Maremaruka: anreOpa v Hauajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpusi. Anredpa
15.M 0 Anreb
Y Hadaia marematudeckoro ananusa. 11 knacc. Mypasun ['.K., Mypasuna O.B.
N3 narenscTBO "[IpocBenienue".
16.Marematuka: anreOpa ¥ Havajla MaTeMaTUYECKOTO aHajn3a, TeOMETpHs.
I'eomerpusi. 10 kmacc. CmupHoB B.A., CmupuHoBa U.M. "N3aaTenbcTBO
2
"IIpocBemienue".
17.Marematuka: anreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHaiu3a, TEeOMETpHs.
9
I'eomerpus. 11 xmacc. CmupHoB B.A., CmupHoBa HN.M. MH3marenbcTBO
"IIpocBemienue".
18.Marematuka: anreOpa 1 Hauaja MaTeMaTHYECKOro aHaIn3a, reoMeTpus. Anredpa
M Hayajla MateMatuueckoro ananuza. 10 kmacc. Bunenkun H.S., HBaries-
Mycatos O.C., llIBapiioypa C.1. "MOL] MHEMO3MHA".
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http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf

19.Marematuka: anreOpa 1 Hauaja MaTeMaTHYECKOr0 aHaIM3a, TeoMeTpusi. Anredpa
W Hayajla mareMaTtmdeckoro aHaimm3a. 11 xkmacc. Bunenxun H.A., VBames-
Mycatos O.C., HIBapudypa C.H. "MOL]l MHEMO3MHA

3.]'IeKTpOHHLIe H3JaHus

1. Beepoccuiickue natepuer-oaummnuransl. - URL: https://online-olympiad.ru / (nata
obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIN.

2. Enunas xonnekmust 1udpoBbIX o0pa3zoBaTelbHBIX pecypcoB. - URL:
http://school-collection.edu.ru (mara oopamenus: 08.07.2022). - TeKCT: 3JICKTPOHHBIH.
3. Nudopmanmonnas cuctema «EanmHOE OKHO IOCTyma K 00pa3oBaTelbHBIM

pecypcam». - URL: http://window.edu.ru/ (mata obpamenus: 02.07.2022). - Tekcr:
ANEKTPOHHBIN.

4, Hayunas snektponnas oudnmoreka (HObB). - URL: http://www.elibrary.ru
(mata obopamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

5. OTkpeIThIi KOMUTeHK. MaTtemaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31eKTPOHHBIHN.

1. ChopaBoyHuK 1O  MaremaTuke  Juisi  mkogbHMKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.
8. Cpennsis MaTeMaTH4eCKast UHTEPHET HIKOJIA. - URL:
http://www.bymath.net/ (nara oopamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.
9.®enepanbubiii moptan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/
(mata obpamenus: 02.07.2022). - TekcT: 2ME€KTPOHHBIH.
OenepanbHblii  1EeHTp HWHOOpPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB. - URL:
http://fcior.edu.ru / (nata ooparenus: 01.07.2022). - TekcT: 37CKTPOHHBIH
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOM

Kontposs w

OIICHKa pPC3yJbTaTOB

TACIATITAHBI

OCBOCHHSI y4eOHON JTUCITUTIIUHBI

OCYIICCTBIACTCA MPCIIOAAaBaATCIICM IIPU ITPOBCACHUU SaHHTHﬁ, TCCTUPOBAHUA, A TAKIKC
BBITTOJIHCHU S 06y‘{aIOHlI/IMI/IC}I HHAWBUAYAJBbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3ysnbTarsl 00y4yeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pe3yJabTaToB

DopMbI U METOBI
KOHTPOJISI M OIIeHKH

3HATD:
— TemaTnueckuit
Marepuai Kypca

- OCHOBHbIE TOHSTHS U METOJIbI,
UCTIOJIb3yEMbIC e
npeoOpa3oBaHUii M BBIYHCICHUM
pa3IMYHbIX anredpandecKux
BBIPAKCHMUI;

- ornpezesieHue YHUCJIOBOM
GyHKIUHU, CrmocoObl 3agaHusl U
OCHOBHBIE CBOICTBA (DYHKIINU;

- OCHOBHBIE CIIOCOOBI M METOIBI
peneHus panroHaIbHBIX,
MOKa3aTeIbHbIX,
norapupMUUECKUX,
TPUTOHOMETPHUYECKUX ypaBHECHHUN
Y HEPaBEHCTB;

-ONpeeTICHHe TPOU3BOIHOM, ee
reoMeTpUUYeCKUd U (U3NYecKuit
CMBICT;

- npaBwia U bopmybl
mubdepeHIpoBaHus (YHKIIHIA;
-TIOHSTHE OIPEEIICHHOTO
MHTErpajla, ero reoOMeTpUYECKU
CMBICJI U CBOMCTBA;

- OCHOBHBIE MTOHATHUSA
KOMOWHATOPUKH U Teopuu
BEPOSITHOCTEM;
- AKCHOMBI 51 TEOPEMBI
CTEPEOMETPUHU
- ONpEeNeicHWE W  CBOMCTBA

MPOCTPAHCTBCHHBIX TCJI: IIPU3MBEI,
napajuielienunena,  MHUPaMHIBI,
IITHMH]PA, KOHYyCa, 11apa;

-bopMysibl NS BBIYKCIICHUS
00BEMOB u IUIOMIA e
MOBEPXHOCTEH TEeOMETPUUYCCKHUX
TeJl.

YMETh:
- MIPOBOIUTH
TOXKICCTBCHHBIC
npeoOpa3oBaHUs
HppaIlMOHATBHBIX,
MOKa3aTeIbHbIX,
Jorapu(MUIECKUX U
TPUTOHOMETPHUECKHUX

- Bemonusate apudpmernueckne
JICICTBUSA HAJ YUCIIaMH, COUYeTast
YCTHBIE U IMCbMEHHBIE IPUEMBI;

@OopMBI KOHTPOJISA:

VYeTHBII onpoc;
[T1ucbMeHHBIN Onpoc;
CamocrositenbHas padbora;
[TpakTrueckas pabora;
TecToBble 3a1aHUs.

Meroabl KOHTPOJIA:
Texynui KOHTPOJIb:
®poHTaNBHBINA ONPOC;
NuauBuayanbHbIid ONIPOC;
IIpoBepka caMoOCTOSTENBHOM
paboTHI;

KonTponbnas pabora;
[IpoBepka KOHCIIEKTOB;
[IpoBepka cooOmIeHNI;
OueHuBaHUE  BBIMOJHEHUS
WHUBUTyalIbHBIX 3aJJaHUN;
[IporpammupoBaHHbIi
KOHTPOJIb.
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BBIPAKCHU;

- pelaTh
UppalMOHATIbHBIE,
norapu)MUIECKHe 1
TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA;

- pemarb CHCTEMBI
ypaBHEHUI W3y4YEeHHBIMU
METOJaMU;

— CTPOUTh rpaduKu

AJIEMEHTApPHBIX ~ (PyHKIUH |
MPOBOAUTh  MPEOOpa3OBaHUS
rpadukos, UCIIOJNIb3YS
M3y4eHHBIE METO/IBI,

- PUMEHSTh arrmapar
MaTeMaTHYeCKOT0 aHalu3a K
peIIeHHIO 3a/1a4;

- NPUMEHSATh  OCHOBHBIC
METOBI reOMETPUH
(mpoexTupoBaHus,
peoOpa3oBaHUid, BEKTOPHBIMH,
KOOPJMHATHBIN) K PEHICHHUIO
3ajau;

- HAXO/IUTh 3HAUCHUS KOPHS,
cTerneHu, jJorapudma,
TPUTOHOMETPHUYECKUX
BBIPa)KEHUI Ha OCHOBE
OTIpeNIeJIeHNs], UCTIONB3YsI IIPH
HEO0OXOINMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA;
H0JIb30BAThCS MPUOIMHKEHHON
OLICHKOM IIPYU NPAKTUYECKUX
pacuerax;

- BBITIOJIHATH MPE0OpPa3OBaHUS
BBIpa)KEHU, TPUMEHA
(bopMyIIBI, CBA3aHHBIE CO
CBOMCTBaMH CTEIICHEH,
J0rapugpmoB,
TPUTOHOMETPUUECKUX (DYHKIIMH;
- pemarpb panuoHaJIbHbIE,
noKa3aTeJbHbIE,
JorapupmMuyuecKue,
TPUTOHOMETPHUYECKHE
YpaBHEHHMsI, CBOJIAIIMNECS K
JMHEWHBIM U KBaJIPATHBIM, a
TaK)Xe aHAJIOTUYHbIE
HEPaBEHCTBA U CHCTEMBI

- BBIYMCIATh 3HaYEHHUE (PYHKIHU

n

10 3aJaHHOMY 3HAa4YCHUIO
aprymcHTa npu Pa3IMIHBIX

crocob6ax 3aaHus (PyHKIIHH;
CTPOUTh TpaduKH H3YUYCHHBI
(GYHKIUH, WIUTFOCTPUPOBATH 1T

X
0

rpaduky CBOMCTBa

AIIEMEHTAPHBIX (PYHKIINH;

- OIIMChIBATDH B3aMHOC

pacrosoKeHue IIPSIMBIX
IIJIOCKOCTEN B IPOCTPAHCTBE,
- pelarh IUIAHUMETPUUYECKHE

u

u

IIPOCTEUIIINE CTEPEOMETPUUYECKHE

3a1a4u Ha

HaXO0XICHUC

reoOMCTPHUYCCKUX BCIIMYNH (I[J'II/IH,

YTJIOB, TUIOMIAJIeH, 00HEMOB);
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BrimmonHaTe nelicTBUM HaX
BEKTOpaMHU

- HaXOJIUTh CKaJIIpHOE
IIPOU3BEJICHUE BEKTOPOB

- HaXOJUTh KOOPJAMHATHI TOUYEK B
MPSAMOYTOJIbHOM JIEKapTOBOM
CUCTEME KOOpJIMHAT

- HaxOJIUTh MIPOU3BOIHYIO
byHKIIUU

- HuccneAoBatb  (QYHKIUM U
CTPOUTH TpapuKu

- HaxOIuUThb HEONPEICICHHbIC

UHTETPAJIbI
- BBIYHUCIATH  ONpEEIICHHbIE
MHTETPAJIbI

- pearb npocreiime
KOMOMHATOpPHBIE 3a/1a41 METOJIOM
nepedopa, a TaKKe C
UCIIOJIb30BaHUEM U3BECTHBIX
(opmyu;

- BBIUUCIATH B  TIPOCTEHIINX
CIIyJastX BEPOSTHOCTH COOBITUH
Ha OCHOBE TIOJCYeTa 4YHCIa
HCXOJIOB.
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