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COJIEP)KAHME

OBIIASI XAPAKTEPUCTHUKA PABOYEI IPOTPAMMBI
YYEBHOI JUCUUILINHBI

CTPYKTYPA U COJEPKAHUE YUYEEHOM JUCIHUAILIMHBI
YCJIOBHUSA PEAJIN3ALIMNA YUYEBHOM JUCIUILIUHBI

KOHTPOJIb Yl OLIEHKA PE3VJIbTATOB OCBOEHUSA
YYEBHOI JUCHMUILIMHBI



OBIIAS XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBI YYEBHOM JUCHUITIUHBI
«MATEMATHUKA»

(HaMMeHOBaHUE AUCITUTUTHHBI)

1.1. MecTo TUCHUILTUHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHON TPOTrPAMMBI:

VYueOnas
00Weobpazo8amenbHo20 YUKid

JUCHHUIIIIMHA «Marematuka

ABIIACTCA 00s13aTeIbHOM 4aCTbIO

NPUMEPHOM OCHOBHOW 00pa30BaTENIbHON MpOrpaMMbl B

cootBercTBUU ¢ DI'OC CIIO no cnenuansHoctu 23.02.01 Opeanuzayus nepeso3ok u ynpaesieHue Ha
mpancnopme (no udam) TEXHOIOTUIECKOTO MPOQHIIS MOATOTOBKH.

[Tpenmer sBisieTcs yrayOaEHHBIM UM BXOAUT B LUKJIT 00II€00pa30BaTeIbHON MOTOTOBKH.

Ocoboe 3HaueHNe TUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK1-OK11.

1.2. Uenp u mnaHupyemble pe3yabTaTbl OCBOSHUS JUCLIUILINHBL:

B pamkax mporpamMmbl yueOHON AUCIUILINHBI 00yYaIONUMUCS OCBAUBAIOTCSI YMEHUS M 3HAHUS

Kon YmMenus 3HaHus
I[IK, OK, JIP
IK YMEHHE CaMOCTOSITEIIbHO c(hOpMUPOBAHHOCTH MPEACTABICHUN O
OK1-11 OTIPECTIATH 1ENIU ACSITEIbHOCTU U | HEOOXOAMMOCTH J1I0Ka3aTeIbCTB MpU
JIP 05, JIP 09, | cocTaBisTh IJIaHBI AESITENbHOCTH; 000CHOBAaHUU MaTEMaTHUUECKUX YTBEPKICHUN
JIP 13,JIP 6 CaMOCTOSITENILHO OCYILIECTBIISATD, U pOJIM AKCUOMAaTHKH B IIPOBEAECHUU
KOHTPOJIMPOBATH U KOPPEKTUPOBATH | ACTYKTHBHBIX PACCYXKICHUM,
NeSITeNIbHOCTD; HCIIOJIb30BATh BCE c(hOpMUPOBAHHOCTH MOHSATUHHOTO arnapara
BO3MOXKHBIE PECYPCHI TSI 10 OCHOBHBIM pa3jiejiaM Kypca MaTeMaTUKH;
JOCTUKEHHS TIOCTABJICHHBIX 1IeJIel | 3HAHWW OCHOBHBIX TEOpeM, (OpMyrT U yMEHHS
U peayin3aluy IJIaHOB UX IPUMEHSTH; YMEHUS JI0KA3bIBATH TEOPEMBI
JesITeTbHOCTH; BEIOUPATH ¥ HaXOJHUTh HECTaHAAPTHBIE CLIOCOOBI
YCIICUTHBIE CTPATETUN B PA3JIMUHBIX | PELICHUS 3a]ad;
CUTYyalHsIX; c(hOpMUPOBAHHOCTD MPECTaBICHUHN 00
YMEHHUE UCIIOIb30BaTh CPEICTBA OCHOBHBIX MOHATHUSAX MaTEMaTHYECKOTO
MH(OPMALIMOHHBIX U aHaJlM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM
KOMMYHHKAITUOHHBIX TEXHOJIOTHM XapaKkTepu30BaTh MoBeJIeHHe (QyHKIHH,
(manee — UKT) B pemienun HCMOJIb30BAHUE TIOJTYYEHHBIX 3HAHUUW IS
KOTHUTHBHBIX, KOMMYHHKATHBHBIX | ONMCAHHS U aHAJH3a PEATbHBIX
Y OpraHU3aIMOHHBIX 33/a4 C 3aBHCHUMOCTEH;
co0Jt0IeHreM TpeOOoBaHM
SPrOHOMHUKH, TEXHUKHU
0C30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U
ATHYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 06€30MMacCHOCTH;
Konpt [Tnanupyemble pe3yabTaThl OCBOSHHS TUCIMUIUIMHBI BKIIIOYAIOT
JIP 05 c(hOopMUPOBAHHOCTH OCHOB CAMOPA3BUTHSI I CAMOBOCIIUTAHHS B COOTBETCTBHH C
00I11e4eTOBEYECKUMH LIEHHOCTSIMU U MJIeaJlaMH TPa)IaHCKOTo 00IIeCTBAa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM NEsTEIbHOCTH;
JIP 06 TOJIEPAaHTHOE CO3HAHME U MOBE/ICHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTb U
CIOCOOHOCTH BECTH JIUAJIOT C IPYTHMH JIFOJIbMH, JOCTHTATh B HEM B3aMMOIIOHUMAHHS,
HAXOJUTh OOIIHNE e ¥ COTPYTHUYATH IS UX JOCTIKEHHSI, CIOCOOHOCTh
MPOTUBOCTOSATH UACOJIOTHH SKCTPEMU3MA, HAllMOHAIM3MA, KCeHO(hoouH,
JTUCKPUMHUHALIMU IO COLMANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM
U IPyTUM HETaTUBHBIM COIMAIIBHBIM SIBIICHUSIM;




JIP 08

HPaBCTBEHHOE CO3HAHUE U MOBEJICHNE HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX
IICHHOCTE;

JIP 09

TOTOBHOCTD U CITOCOOHOCTH K 00pa30BaHHI0, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATEILHOE OTHOLICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOHN MPOPECCHOHATBHON U OOIECTBEHHOM e TEIILHOCTH,

JIP 10

ACTETUYECKOE OTHOIIECHUE K MUY, BKJIFOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

JIP 13

OCO3HAHHBIN BBIOOp OyayIIei nmpodeccuu U BO3MOKHOCTEH peain3aiuy COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIIIEHUE K TPO(HECCHOHATLHOU e TEIbHOCTH KaK
BO3MOXXHOCTH YYacCTHs B PCIIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX,
00IIeHaIIMOHATIBHBIX TTPOOJIEM.

MP 01

YMEHHME CaMOCTOSTEIBHO ONPEAEIATD LN AESITEIbHOCTH U COCTABIIATh ILIAHBI
JESTEIbBHOCTH; CAMOCTOSATEIBHO OCYLIECTBIISATh, KOHTPOJINPOBATH U KOPPEKTUPOBATH
JESTENIbHOCTD; UCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHUS IOCTABICHHBIX
LeNel U peaan3aluy MIaHOB JIEATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUU B
pa3IUYHbIX CUTYALUSIX;

MP 02

YMEHHE MPOyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBAThH B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YUUTHIBATh MO3ULIUU APYTUX YIYACTHUKOB JESTEIBHOCTH, 3D (PEKTUBHO
paspeniaTh KOHMIUKTHI;

MP 03

BI1aACHHNEC HaBbIKaMU HOSHaBaTeHLHOﬁ, y‘Ie6HO-I/ICCHe,ZLOBaTeHLCKOﬁ n HpO@KTHOﬁ
ACATCIIBHOCTH, HABbIKAMHU Pa3pCUICHUA HpO6JI€M; CIIOCOOHOCTH 1 TOTOBHOCTD K
CaMOCTOATCIIbBHOMY IMOUCKY MCTOAOB PCIICHHUA IMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO
Pa3JIMYHBIX METOJ0B ITO3HAHWS,

MP 04

TOTOBHOCTH U CITIOCOOHOCTH K CAaMOCTOSITEIIbHOW HH()OPMAIIMOHHO-TT03HABATEIHHON
NeSITeIbHOCTH, BIIaJICHUE HAaBbIKAMH MOTYYSHHs] HE0OX0AUMOI HHpOpMAIINH U3
CJIOBapey pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCSA B PA3JIMYHBIX HCTOYHHUKAX
uH(pOpMaIliU, KPUTUYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHUIO,
MOJTYy4YaeMYI0 U3 Pa3INYHbIX UICTOYHUKOB;

MP 05

YMGHI/IG HUCIIOJIB30BAThH Cpe}ICTBa I/IH(bOpMaIII/IOHHBIX nu KOMMYHI/IKaHI/IOHHI)IX TGXHOJ'IOFI/II\/'I
(manee — UKT) B penieHnn KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3allMOHHBIX
3a/1a4 ¢ COOI0/IeHHEeM TPeOOBaHU I IPrOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U STUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM
0e30IMacHOCTH;

MP 07

YMCHUEC CAMOCTOATCIIbHO OLICHUBATH U IIPUHUMATDL PCHICHUSA, OIIPCACIIAIOIINC
CTPATCTUIO NTOBCACHUSA, C YUYCTOM I'DAKIAHCKHUX U HPABCTBCHHBIX HeHHOCTCﬁ;

MP 08

BJIAAICHUC A3BIKOBBIMHU CPECACTBAMHA — YMCHUC SICHO, JIOTHUYHO U TOYHO U3JIaraTb CBOIO
TOYKY 3pCHUA, UCITOJIb30BATh a/ICKBATHBIC A3BIKOBLIC CPCACTBA,

MP 09

BJIa/ICHNE HaBbIKaMH IM03HABATEIbHONU pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHM, TPAHUI] CBOETO
3HAHUA U HE3HAHMsI, HOBBIX [I03HABATEIbHBIX 3a/1a4 U CPEICTB UX JOCTUKEHUS.

I1Py 01

c(hOpMUPOBAHHOCTH MPEACTABICHU 0 HEOOXOIUMOCTH JOKA3aTEIbCTB MIPH
000CHOBaHUU MaTEMATHUECKUX YTBEPKICHUHN U POJIU aKCHOMATHKH B MPOBEICHUN
NENYKTUBHBIX PaCCyXKICHUM;

I1Py 02

c(OpMHPOBAHHOCTH MOHATHIHOTO arlnapaTa 1o OCHOBHBIM pazjiesiaM Kypca
MaTeMaTUKH; 3HaHUN OCHOBHBIX T€OpeM, (OPMYJI U YMEHHUS UX IPUMEHSTH; YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHNUs 3a1a4;

[TPy 03

c(hOpMUPOBAHHOCTh YMEHUM MOJICTUPOBATH PEATbHBIC CUTYyaIlUH, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH NOJIYUECHHBINA PE3YJIbTAT;

[Py 04

c(OpPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMAaTHYECKOTO aHAIN3a
U MX CBOMCTBAX, BJIaJICHUE YMEHHEM XapaKTepH30BaTh NOBEJCHNUE (HYHKINH,




WCITOJIH30BAaHUE MTOTYYEHHBIX 3HAHUH JIJIs1 OTTMCAHUS U aHAIN3a PEATbHBIX
3aBUCHUMOCTEIH;

TPy 05

BJIaJICHAE YMEHUSAMH COCTABIICHUS BEPOATHOCTHBIX MOJEIIEH 110 YCIOBHIO 3a1a4d U
BBIYHUCIICHUS BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM YHUCIIE C IPUMEHEHUEM
(dopMyT KOMOMHATOPHKHU U OCHOBHBIX TEOPEM TEOPHU BEPOSTHOCTEH; UCCIETOBAHHSA
CIIy4alHbIX BEJIMYMH 110 UX PaCHpPEIEICHHUIO.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O6bem yueOHOM TUCIUTUTMHBI ¥ BUIBI YI€OHOH pabOTHI

Bua yueOHoii padoThI

O0BeM B yacax

O0Bem o0pa3zoBaTebHON TPOrpaMMbl YICOHON JUCITATIIUHBI 349
BT. 4.:

TEOPETHUUECKHUE 3aHATHS 184
npogeccHoHATLHO OPUEHTHPOBAHHBIE 3AHATHS 30
MIpaKTUYECKHE padOThI 50
KOHCYJIbTaIllu! 35
CamocTtosTenbHas paboTta 80

[TpomexyTouHas aTTectanus (IK3aMeH)

TEMATHYECKHWH IVIAH OBIIIEOBPA3OBATEJIBHOI'O YYEBHOT'O

HPEAMETA
Oosi3aTennbHan
Maxe | Camo | Kon Harpyska
HaumeHoBaHue pa3jie/ioB U TeM Hafpy cT cya | Becer | B Tom uncie
3Ka Harp. | bT 0 Teo | IIpak
per. | THY
Beenenue 4 2 2 2

Tewma 1. Pazsutne nonsarus o uucie 18 4 2 12 10 2
Tema 2. KopHu, cTenenu, sorapupmsl 46 8 4 34 26 8
Tewma 3. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE 29 8 1 20 16 4
Tema 4. KomGunaropuka 20 6 2 12 10 2
Tema 5. KoopinHATHI M BEKTOPHI 25 8 1 16 12 4
Tema 6. OCHOBBI TPUTOHOMETPHUHU 50 8 5 37 31 6
Tema 7. ®yHkIMH U TpaPUKH 29 8 3 18 14 4
Tema 8. MHOTOrpaHHUKHU U KPYTIJIBIE TEIA 32 8 4 20 18 2
Tema 9. Hauana maremaTu4eckoro aHanusa 32 6 4 22 18 4
Tewma 10. UnTerpan u ero npumeHeHue 21 4 3 14 10 4
T o OIS s | o |2 ]s 6]
Tema 12. YpaBHEeHUsI U HEPABEHCTBA 27 4 4 19 11 8
Bcero no qucuun/iuHe: 349 80 35 | 234 | 184 50




COJAEPKAHUE OBIIEOBPA30OBATEJIBHOI'O YYEBHOTI'O ITPEJMETA OVYIL.09 MATEMATHUKA

Koabl koMneTeHIuii u

JIMYHOCTHBIX
Coaep:xanue yueGHOro MaTepuaia u GOopMbI OPranu3aluy AesteabHocTH | O0bem €3yJIbTaTOB
HaunmeHnoBaHue pa3ieioB u TeM Aep y P (bop P A pesy i
o0y4yarommxcs B Yacax ¢hopmupoBaHuio

KOTOPBbIX CHO(!Oﬁ(:TByeT
3JIEMECHT NMporpamMmmMbl

1 2 3 4

Copep:xanue y4e0HOro MaTepHuaJia 2

BBeaenne JIP.1-JIP.12

B ToM yuc/ie IPAKTHYECKHX U JIa00PaTOPHBIX 3aHATHIA

CamocTrosiTeibHasi padoTa 00y4yalomuxcs 2
1. Pomp MaTeMaTHKH B HAYYHO-TEXHHUYECKOM Iporpecce 2

Copep:xkaHue y4eGHOro MaTepuaJia 12

[TPy 01, ITPy 02
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09
OK 1-10

Tema 1. PazBuTHE NOHATHS 0 YHCJIE

B Tom uncsie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI
6. TI3 Nel «ApudmeTHUECKHE ASUCTBHS HAJT YACITAMH.)

CamocTosiTesibHasi padoTa 00yYalouuxcs
1. MHoXxecTBa YnCedl.
Koncynbranuu
1. KowmrurekcHbIe ynciia

w
_bl\)l\)-hl'\.) NN

Conaep:kanme y4eoOHOro MaTepraja

[1Py 01, ITPy 04, ITPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
OK 1-5

Tema 2. KopHu, cTenesu u
Jorapu¢mbl




B oM uncie NMPAaKTUYCCKUX U naﬁopaTopm,lx 3aHATHI

I13 Ne2 Brrumcienue aorapudmon
I13 No3 IIpeoOpa3zoBaHue anreOpanuecKux BhIPaKSHUI
[13 Ne4 Pemienue nppaiioHaIbHBIX YpaBHEHUN

[13 No5 Pemienue norapumMudeckix ypaBHEHUN
CamocTrosiTesibHasi padoTa 00yYalommuxcs

COINININ|IN|O

Tema 3. IIpsimMble M NJIOCKOCTH B
NMPOCTPAHCTBE

Copep:xaHue y4eOHOro MaTepHaJia

[1Py 01, I1Py 04, ITPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
OK 1-5




B ToM 4nciIe NpakKTHYeCKHX M J1a00pPATOPHBIX 3aHATHI

9. TII3 Neb «IlapaiiebHOCTh NPSIMOM M IIOCKOCTHD

10. TI3 Ne7 «I['eomMeTprUecKre IpeoOpa3oBaHus MPOCTPAHCTBA.»

CamocTosiTeIbHAst pa6oTa 00y4al0IMNXCsA

1. OpTOI‘ OHAJIbHOC MMPOCKTUPOBAHHUC. Hnomam: OpTOI‘OHaJ'IBHOﬁ ITPOCKIIMH.

2. qCpTe)K MapaJuICICIUIICAd B IBYX IMMPOCKIUAX.

3. UYeprexx nupaMubl B JBYX MPOCKIHSIX.

4. Ueprex KOHyCa B IBYX MTPOESKIIUSIX.

KoncyabTanuu

1. OproroHanbHOE NIPOCKTUPOBAHHKE.

NEINNININOININ(A

Coaep:xanue y4eGHOro MaTepuajia 12
1. OcHOBHBIC OHSATHE KOMOMHATOPHKH. 2
2. PasMernienns, IepEeCTAHOBKH, COYCTAHUS 2
3. ®Dopmyna OouHOMa Herotona. CBoticTBa OMHOMHHAIBHBIX 2
KO3 QHUITUCHTOB.
4. Tpeyronbuuk Ilackams.
IIpodeccuoHabHO-OPHEHTHPOBAHHOE COleP:KAHUE [Py 02
5. KomOuHaTopuka B 33jjauax TEXHOJIOTUYECKOT0 MPOGUIIS 2 JIP 05, JIP 08, JIP 10
Tema 4. KomOunatopuka v
B ToM uncse NpakTHYeCKUX M J1a00pPATOPHBIX 3aHATHH 2 MP 03, MP 07, MP 08
6. TII3 Ne8 «Pemenne KOMOMHATOPHBIX 33724 2 OK2-6
CamocrosiTesqibHAsA pa0oTa 00y4a0INXCsH 6
1. O6mue npasuia komOuHatopuku. [lonsitie dakropuana. 2
2. IlepecraHOBKM M3 n 2JIEMEHTOB. Pa3MellleHns U3 N 3JIEMEHTOB. 2
3. CaoiicTBa uniclia pa3MeNIeHU. 2
KoncyasTanuu 2
1. ®opmyna buHoma HeloToHa 2
Copepxanue yue0HOT0 MaTepHuaJia 16
1. Tlonsatue BekTopa. BekTopsl B mpocTpaHCTBE 2
2. CroxeHre ¥ BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPa HA YHCIIO 2
3. Kowmmianapusie BekTopsl. [IpaBuio mapamienenumneaa 2
4. llpsmoyronpHas cHUCTeMa KOOpIMHAT B MpocTpaHcTBe. KoopaumHatel 2 [TPy 02
Tema 5. KoopauHAThI U BEKTOPHI BeKTOpa JIP 05, JIP 03, JIP 10
5. VYron mexay Bektopamu. CKaJIIpHOE MPOM3BEICHNUE BEKTOPOB 2 MP 03, MP 07, MP 08
ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHME OK1-11
6. BekTopHOE MPOCTPaHCTBO B MPO(ECCHOHATBHBIX 3aJ1a4ax 2
B TOoM 4nciIe NpaKTHYeCKHX M 1a00pATOPHBIX 3aHATHI 4
7. TI3 Ne9 «/leiicTBHsI HaJl BEKTOPAMI 2
8. II3 Nel0 «CkayisipHOE POU3BEACHHUE BEKTOPOBY 2




CamocToATe ILHASA PadoTa 00YIAIOIIUXCH 8

KoncyapTanuu

Copep:xkaHue yueOHOro MaTepuaJia

Tema 6. OcHOBbI TPUTOHOMETPUM

B ToM unc/ie NPaKTHYECKUX U JA00PATOPHBIX 3aHATHI
18. T13 Nell «ITpeoOpa3oBaHKe TPUTOHOMETPUICSCKHUX BBIPAIKSHHUID)
19. I13 Nel2 «PemeHne TPUTOHOMETPHUYECKHUX TOXKIESCTBY
20. TI3 Nel3 «PernieHre TPUrOHOMETPUIESCKHUX YPABHEHUI
CamocTrosiTesibHasi padoTa 00y4yalomuxcs

DN NN D

KoncynbTanum “

TPy 02
JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08
OK1-11

10



Copep:xkaHue yueOHOro MaTepuajia

Tema 7. ®yHkuuu u rpadpukm.

B ToM unc/ie NPaKTHYECKUX U JA00PATOPHBIX 3aHATHI
I13 Nel4 «MccnemoBanne QyHKITHIDY

I13 Nel5 «ITocTpoenue rpadiKoB QYHKIHI)
CamocTosiTeibHasA padoTa 00yJaIOIUXCs

OIN NN

KoncyabTanuu

TIPy 01, ITPy 04, TTPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
OK 1-11

Conep:xaHue yueOHOro MaTepuajia

Tema 8. MHOrOrpaHHMKH U
KpYyTrJble Tejaa

[1Py 01, I1Py 04, ITPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
OK 1-11

11



HJ'IOIJ_IaI[I/I HOBerHOCTCﬁ KOM6I/IHI/Ip0BaHHBIX TCOMCTPUUCCKUX TCJI

Pacyer 00beMa BMECTHMOCTH BEILIECTB

B ToM unciie MpakTHYeCKUX M J1a00PATOPHBIX 3aHITHH

I13 Nel6 «HaxosaeHre IIomaziei MOBEPXHOCTEH 1 00hEMOB MHOTOIPAaHHHUKOBY

CamocTosTesbHasi padoTa 00y4yaronuxcs

1. TlousTue Pa3BCPTKU MHOTOIpaHHHKA.

2. MHororpaHHbie YIIbL.

3. BbINyKIIbie MHOTOTPaHHUKH.

4. HakionHas nmpusma.

KoncyabTanuun

1. TIpaBuibHBIE MHOTOTPaHHHUKH.

NINININININ(COIN(AINN

Tema 9. Hauajia MmaTreMaTH4eCKOI0
aHAJIN3a

Copep:xxanue yueOHOro MaTepuajia

N
N

[Tonsarue npenena pynkimu. OQHOCTOPOHHHUE MPEACITBI

CaoticTBa nipenenoB GyHknuid. [loHsTHe 00paTHON QYHKIMH

[TonsATHE POU3BOIHOMI

IIpon3BoHAsI CYMMBI, pa3HOCTH

[IpounsBonHas npoussenenus. [IpouszBoiHas 4acTHOro

[TpousBoiHBIC dJIeMEHTapHBIX QYHKIMHA. [Ipon3BoaHAs CIIOKHON (yHKIMN

MakcuMyM ¥ MUHUMYM (YHKIUH

NININININININ

ITpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COlEPKAHME

DU3NIECKUI CMBICI IIPOU3BOHON B TIPOGECCHOHAIBHBIX 3aj1auax
TEXHOJIOTHYECKOT0 MPOoduIst

HaXO)KI[eHI/Ie OINITUMAJIBHOI'O PE3yJibTaTa B 3aJa4aX TCXHOJOTMYECKOT'O l'IpOCbI/IJ'ISI

B Tom uncie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH

I13 Nel7 «Bpruncienne mpon3BOIHBIX)

13 Ne18 «BprunciieHre mporu3BOIHBIX CIOKHBIX (YHKITHI

CamocTtosTesibHasi padoTa 00y4aronuxcs

1. MexaHNYECKHH CMBICI IPOU3BOIHOM.

2. TeomeTpHueCcKHid CMBICI TIPOU3BOIHOM.

3. IlpousBoaHas MPOU3BEICHHS IBYX OYHKITHIA.

KoHncyabTanumn

1. MakcuMyM U MEHUMYM (QYHKIHH

2. llpowu3BojHas CIOXHON (YHKIIUN

NINNINNININIOININ (AN N

JIP.1-JIP.12TPy 01, TIPy
04, TPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
OK 1-11

Tema 10. UnTerpasn u ero
NpuMeHeHue

Coaep:xanue y4eOHOro MaTepuaja

[N
N~

[TonsiTre mepBooOpa3Hoi. [lronmaas KpUBOJIMHEHHON TpAIeUN

N

Onpenenennblii uaTerpain. @opmyna Helorona-Jleiibuuna.

N

ITPy 01, ITPy 06, I1Py 02,
TPy 03
JIP 06, JIP 07, JIP 08

12



CBoiicTBa OMpCACIICHHOI'O MHTCTpaJia

[TpuMeHeHre uHTerpaia AJis pelieHusl IPUKIJIaIHbIX 3a/1a4.

N

[TpumeHeHust HHTErpaja B 3a/1a4aX NpodecCHOHAIbHON HAIPaBICHHOCTH

N

IIpodeccHoHaTbLHO-OPHEHTHPOBAHHOE COeP:KaHUE

HpI/IMeHeHI/Iﬂ HMHTCIrpaJia B 3aa4ax HpO(l)CCCI/IOHaJ'IBHOI‘/JI HaIlpaBJICHHOCTHU

B TOoM 4mcse NpaKTHYeCKHX M J1a00pATOPHBIX 3aHATHH

I13 Ne19 «Teopema Herotona-JleiOHuUIA.»

I13 Ne20 «[IpriMeHeHHEe HHTErpaia K BEIYHUCICHHUIO IUIOIIAICH. »

CamocTosiTeIbHAast pa6oTa 00y4al0INXCsA

1. TlpaBuio HaXOXXJCHHsI IEPBOOOPA3HOM.

2. OcHoBHEBIE TaOTHYHBIE HWHTCTPAJIBI.

3. OcHOBHBIE CBOICTBa HEONPECICHHOTO HHTErPpaja.

KoncyabTanuu

OcHOBHBIE CBOMCTBA OMPECICHHOTO HHTErpaa.

MP 02, MP 04, MP 05,
MP 08
OK5

Tema 11. DneMeHTHI TeOpun
BEPOSITHOCTEH M MATEeMATH4YeCKOH
CTATHCTUKH

Coaep:xanue y4yeOHOro MaTepuaja

1. CO6BITI/IG, BCPOATHOCTH COGLITI/I}I, CJIOKCHHEC U YMHOXCHHUE BepO}ITHOCTef/i

2. lloHsTHE O HE3aBUCUMOCTH COOBITHH. J{MUCKpETHAs cilyyaiiHas BeIM4rHa,
3aKOH €€ pacupeaeNIeHus

NN INININININIOININ(AIN

ITpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COlEPKAHME

4. TlpencraBicHue TaHHBIX. 3aJa4d MaTEMaTHYSCKOM CTATUCTHKH B 3a/1a4ax
MTPOEKTUPOBAHUS

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH

5. TI3 Ne21 «BpruncieHne BEepOSTHOCTEH.»

CamocTosiTeqbHas pa6oTa 00y4alommnxcs

1. TloHsTHe O HE3aBUCUMOCTU COOBITUIA.

2. Cymma coObITHil.

3. bunom Hrrorona

KoncyasTanuu

1. TlonHasi BEpOSTHOCTb.

NININININOININ N

TPy 02, [Py 03, TPy 05
JIP 05, JIP 07, JIP 13
MP 01, MP 05, MP 08
OK 1-6

Tema 12. YpaBHenus u
HEPABEHCTBA

Copepxanue yue0HOT0 MaTepHaJia

N
(6}

1. PaBHOCHIIBHBIE PEOOPA30BaHUs YPABHEHHI U HEPABEHCTB

[lorenmpoBaHue JorapuMHUUIECKUX YPaBHEHUH

Penienne ypaBHEHH ¢ IOMOIIBIO CHCTEM

Pemenne HCPABCHCTB C ITIOMOMIBIO CUCTEM

YpaBHEHHUsI U HEPABEHCTBA C MOIYJISIMU

NININININ

|01

o MCTOI[ 3aMCHBbI HCU3BCCTHBIX

ITpodeccnoHATbHO-OPHEHTHPOBAHHOE COAEPKAHME

TPy 02, [Py 03, TPy 05
JIP 05, JIP 07, JIP 13
MP 01, MP 05, MP 08
OK3-8
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7. HaxoxneHre HEHM3BECTHOW BEJIMYHMHBI B 33]]a4aX CTPOUTEIBHOTO
npoduist

B ToM unciie MpakTHYeCKUX M J1a00PATOPHBIX 3aHITHIH

13 No22 «Pemienne ypaBHEHUH U HEPABEHCTBY

13 Ne23 «PemieHne HepaBEHCTBY

113 No24 «Pemienue cuctemM ypaBHEHHIN

I13 No25 «Pemienune cucteM HEPaBEHCTBY

CamocTrosiTesibHasi padoTa 00y4aloIuXxcs

1. PaBHOCHIBHBIE MPEOOPA30BAHUS YPABHEHH.

2. PaBHOCHIIBHBIC IPE0OPA30BAHNUS HEPABCHCTB.

KoncyabTanuu

1. Pemenne nmoxasareabHBIX HCPABCHCTB

RPIRINNIEININDININOO N

Bcero

234

IIpoMe:KyTOUHASI aTTECTAIUS — IK3aMEH

KoncyabTanumn

35

CamocrosiTesibHasi padoTa

80

Hroro

349
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. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI YUEBHOM U CIHUILIMHBI

3.1. lng peanusanuu MporpaMMbl y4eOHOH JTHUCHUILIMHBI JOJKHBI OBITH MPETyCMOTPEHBI
CJIEIYIOIINE CIICUATIbHBIC TTOMEIICHHUS:

Kabuner «@usuxu, Mamemamuku», OCHAIIEHHBIH O0OOpPYJOBaHHEM: IUIA3MEHHBIN
TEJIEBU30p, KOMITBIOTEP, BUACOMATEpUANIbI IO TeMaM (TPE3CHTAIlUH, BUACOYPOKH), HAbOp (uryp
10 CTEepPEOMETpUH, HAOOP IIAKATOB; TEXHUYECKUMH CPEICTBAMH OOYYEHUs: IUIAHIICTaMH,
HOYTOYKaM#u; MPodecCHOHATBHO OPUCHTHPOBAHHBIE 33 IaHHUS.

PabGouast mporpamMma MoOXeT OBITh peaJu30BaHa C NPUMEHEHUEM Pa3IUYHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH, B TOM YHCIIE C TPUMEHEHHUEM JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX
TEXHOJIOTHI M 3JIEKTPOHHOTO O0yYEHHS.

3.2. UndopmarnmonHoe obecrieueHue peain3aliy MporpaMMbl

Jnis peanuzanuu mporpamMMbl OMOIHOTEUHBIH (QOHA 00pa30BaTENbHONW OpraHU3aAIMH JIO0JDKCH
UMETh TeuYaTHble W/WIK OJJIEKTPOHHBIE OOpa3oBaTeibHble U HHPOPMAIMOHHBIE PECYPCHI,
pexomennoBanHple  ®YMO, nns ucnonb3oBaHHMs B oOpas3oBarenbHOM mporecce. [lpu
dbopmupoBannK O6nOIMOTEYHOr0 (PoHIa 0Opa3oBaTEILHON OpraHU3aluei BEIOMpAeTCsS HE MEHEE
OJIHOTO M3JIaHUS U3 NEPEUNCICHHbIX HIKE NTEYaTHBIX U3AaHUN U (WIIM) IEKTPOHHBIX U3JaHUI B
KayeCTBE OCHOBHOTO, TP STOM CITUCOK, MOXET OBITh JJOTIOJTHEH HOBBIMU U3JIaHUSIMHU.

3.2.1. OcHoBHbIE MeYaTHbIE U3IAHUSA

1. MopaxoBuu A. I'. Maremaruka: anredpa u Hadajlia MaTeMaTH4eCKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Hayana MatemMatudeckoro ananmsa. 10 kimacc. YueOHUK aiist 001meo0pa3oBaTeIbHBIX
opranu3anuii (6a3oBblii v yrinyOnéHuelil ypoBuu). B2 4. U. 1/ A. T'. Mopakosuy, 1. B. CemeHos.
— 10-e u3n., crep, M.: Muemo3uHa, 2021. — 455 c.

2. Maremaruka: anrebpa ¥ Hadyajga MaTeMaTHYECKOTO aHalM3a, reoMeTpus. Anredpa U Hadaia
MaTemaruyeckoro axanusza. 10 kmacc. YueOHHMK Juis 00I1e00pa3oBaTENbHBIX OpraHu3alui
(6a3oBbIit U yrinyonéuuslii ypoBuu). B 2 u. U. 2 / [A. I'. Mopakosuy u ap.] ; nox pexa. A. I
Mopakosuva. — 10-e u3s., crep. — M.; Muemo3una, 2021. — 351 c.

3. Mopakosuu A. I'. Maremaruka: anrebpa W Hadaja MaTeMaTHYECKOTO aHajln3a, T€OMETPHSL.
Anrebpa u Hauana MaTeMaTHYecKoro aHanuza. 11 kmacc. YueOHUK [ 00111€00pa30BaTeIbHbBIX
opranu3zaiuii (6a30Belii 1 yriyonéunsiil yposan). B2 4. Y. 1/ A. I'. Mopakosuy, 1. B. Cemenos.
- 9-e u3n., crep. - M.: Muemo3uHa, 2020. - 319 c.

4. Marematnka: aiareOpa W Hayajla MaTeMaTHYECKOTO aHann3a, TeoMeTpus. AnreOpa ¥ Havaia
MaTemMaTuyeckoro axanmsza. 11 kmacc. YueOHHMK Juis 00I1€00pa3oBaTENbHBIX OpraHu3alui
(6a3oBbIit M yrinyonéHusli ypoBuu). B 2 u. U. 2 / [A. I'. Mopakosuy u ap.] ; nox pea. A. I
MopakoBu4a. - 9-¢ u3j., crep. - M.: Muemo3uHa, 2020. - 264 c.

5. Marematuka: anreOpa W Hayaja MaTeMaTUYeCKOrO aHalu3a, reoMeTpus. Anrebpa U Havajia
MaTreMarnyeckoro anamusa. 10 kmacc: ydel. mius oOmieoOpa3oBar. opraHu3anuii: 0a30BBIA U
yray6i. ypoBau/ (C.M. Huxonsckuit, M.K. Iloranos, H.H. Pemernukos, A.B. llleBkun). — 6-¢
u3n. — M.: I[Ipoceemenue, 2019. — 431 c.

6. Marematuka: anreOpa W Hayaja MaTeMaTHYECKOrO aHajn3a, reoMeTpus. AireOpa U Hadaja
MaTeMaThdeckoro aHamusa. 11 kmacc: ydel. mius oOmieoOpa3oBar. opraHu3amnuii: 0a30BBIA U
yray6i. ypoBau/ (C.M. Huxonsckuii, M.K. Iloranos, H.H. Pemernukos, A.B. llleBkun). — 5-¢
m3a. — M.: Tlpoceemenue, 2019. — 464 c.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUS

1. bubnroTreka METOAUYECKUX MaTepHaIOB. [ DneKTpoHHBIN pecypc]. Cm., 2013-2020.
URL: https://infourok.ru/matematika.html (mata o6pamenus: 20.05.2020).

2. Enunas xomneknus L{OP. [Dnextponnsiit pecypc]. ®I'AY 'HUU UTT «Uudopmukay,
2006-2020. URL.: http://school-collection.edu.ru/portals/ (nara oopamenus: 25.05.2020).
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3. Kabuner marematuku oHIaiH. [ DnekTpoHHBIN pecype]. 2010-2020. URL:
www.matcabi.net (mara obparenus: 25.05. 2020).

4. Kapman aiist matemaruka. [Ipesenramuu. TectoBble 3aganus. [ DJIEKTPOHHBIN pecypc].
@., URL: http://karmanform.ucoz.ru/ (mata obparmenus: 21.04. 2020).

5. Kommiika ypokoB — caliT Jyist yuutenei. [DnektponHnslit pecypc]. Cm., 2013-2020. URL:
http://kopilkaurokov.ru/ (nata oopamierus: 30.04.2020).

6. CoBpeMeHHBIN yUUTEIbCKUHN TopTai. [DnekTponHnbiit pecypc]. CYII, 2012-2020. URL.:
http://easyen.ru/ (nata oopamenus: 01.05.2020).

7. @enepanbHbIi HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB. [ DIEKTPOHHBIN
pecypc]. 2020. URL: http://fcior.edu.ru/ (nara obparienus: 10.05. 2020).

8. DnexktponHas 6ubnmoreka «FOpaity». [DnekTponnsiit pecypc]. 2013-2020. URL.:
www.biblio-online.ru (mara o6pamenus: 5.05. 2020).

3.2.3. /lonoJIHUTEIbHbIE HCTOYHUKH

1. bammakos M.W. Maremartuka: Y4eOHUK [Tl CTYA. yUpekaeHui cpea. mpod. oOpazoBaHus/
M.U. bammmakos. — 10-e u3z., crep. — M.: 3parenbckuii neHTp «Akanemusi», 2015. - 256 c.

2. [Toropenos A.B. I'eometpus. 10-11 ki.: Yueb. o6pazoBaTeNnbHbIX OpraHu3anuii: 0a30BbIl U
npodmisHb ypoBHU. / A.B Iloropenos. — 13-e uzn. — M.: Ilpocsenienne, 2014. — 175 c.

3. AnmaroB, A. B. Maremaruka: yueOnoe nocooue mis CIIO / A. B. AnmaroB. — 2-e uzn. —
Capatos: [IpodobOpaszoBanue, Aii [Tu Dp Menua, 2019. — 162 c¢. — ISBN 978-5-4486-0403-4,
978-5-4488-0215-7. — TekcT: OSIeKTPOHHBIH // DNEKTPOHHBIM pecypc 1HUPPOBOI
o0Opa3oBarenbHON CpeIbl CIIO PROFobGpa3zoBanue: [caiit]. — URL:

https://profspo.ru/books/80328

4. I'eomerpust. 10-11 ki.: YueOHUK 17151 00pa30BaTeNbHBIX OPTaHU3AIHiA: Oa30BbIi U
npodunbHblid ypoBHU. / JI.C. AtanacsH, C.b. byty3os, C. b. Kagomues u np.- 22-e uzn. — M.:
[Tpocsemienue, 2013. -255 c.

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOW JUCIHATLIAHBI
PesynbraTsl 00y4yeHus MeTtop! O1IEHKH
I1Py 01, ITPy 04, ITPy 02 OneHka pe3yabTaTOB YCTHBIX OTBETOB,
JIP 05, JIP 08, JIP 10 pelieHus 3a1a4 (B TOM YUCIie
MP 03, MP 07, MP 08, OK 6-11 npo¢eCCHOHATBHO OPUEHTUPOBAHHBIX),
KOHTPOJIbHBIX padoT, 3a1aHUi SK3aMEHa
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