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1 O6mas xapakTepucTuKa padoueii MporpaMMbl y4eOHO# U CIUTIIHHBI

1.1 MecTo AMCUUIINHBI B CTPYKTYPe OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMblI:

YueOHas qucnuminia MaTematuka sBJsieTcs 0053aTeIbHOM 4acThIo 00111e00pa30BaTEIbHOTO
IIUKJIa OCHOBHOM 00pazoBaTeibHOM mporpammsl B cooTBeTcTBUU ¢ PI'OC mo cnenuanbHOCTH:
09.02.07 UudopManimOHHBIE CHCTEMBI U TIPOTPAMMHPOBAHHE

1.2 IInanupyemble pe3yabTAThl 0CBOEHUS JMCUHUIIUHBI:
B pamkax mporpammbl y4yeOHON TUCHUIUIMHBI OOYUYaIOIIMMUCS OCBAaWBAIOTCS JIMYHOCTHBIE

(JIP), meranpeamernsie (MP) u mpeameTHble pe3yabTaThl 0a30BOTO M YIIyOJIEHHOTO YpOBHEH
(ITP6) u (ITPy) B cooTBercTBHM ¢ TpeboBaHussMU PI'OC cpennero odmiero oopasoBaHus.

Koabt IlnanupyemMble pe3yabTaThl 0CBOEHUS TUCHMIIJIMHbI BKIKYAKOT
pe3yJIbTaToB
JIP 05 c(OPMHUPOBAHHOCTh OCHOB CaMOpPA3BUTHS M CAMOBOCIIMTAHHS B COOTBETCTBUU C

00I1eueI0BEYECKUMU [IEHHOCTSIMU U UJIealaMU TPaKJAHCKOTO 00IeCTBa; TOTOBHOCTh
Y CITIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESATEIHHOCTH;

JIP 06 TOJICPAHTHOE CO3HAHHWE M TIOBEJIEHHWE B IMOJHUKYIHTYPHOM MHpE, TOTOBHOCTh U
CIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMH, IOCTUTaTh B HEMB3aUMOIIOHUMAHWUS,
HAaXOOUTh OOIIME eI € COTPYAHMYATh M WX JOCTHXKEHHUS, CIIOCOOHOCTH
MPOTUBOCTOATh  WMJCOJIOTMH  JKCTpEMH3Ma,  HalWoHaIu3Ma,  KceHodoOuwu,
JUCKPUMHHAIIMA TI0O COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIlMOHATHHBIM
MIPU3HAKAM U JIPYTUM HETATUBHBIM COIMATIBHBIM SIBJICHUSIM;

JIP 07 HaBBIKA COTPYAHUYECTBA CO CBEPCTHUKAMU, IETbMHU MJIQJIIIEr0 BO3PACTA, B3POCIBIMU
B o0Opa3oBaTenbHO#, OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM M APYIUX BUJAX ACATEIbHOCTH;

JIP 08 HPAaBCTBEHHOE CO3HAHHME W MOBEJCHHE Ha OCHOBE YCBOCHHUS OOIEUETOBEUECKHUX
IIEHHOCTEH;
JIP 09 TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCIE CaMOOOPa30BaHMIO, Ha

MPOTSKEHUH BCEH JKU3HH; CO3HATEIbHOE OTHOILIEHUE K HEPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIOBHIO YCIIEHIHOM NMpodecCHOHaIbHON U 00LECTBEHHON AEATENbHOCTH;

JIP 10 ACTETHYECKOE OTHOIICHHEe K MHUpPY, BKJIIOYAs OSCTETHUKY ObITa, HAyYHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX OTHOIICHHU;
JIP 13 OCO3HAHHBIN BEIOOP OymyIIiel mpodeccru 1 BO3SMOXKHOCTEH peatn3aiiii COOCTBEHHBIX

KU3HEHHBIX IIJIAHOB, OTHOIICHHE K MPOQPEecCHOHANBHON JeSTeNbHOCTH Kak
BO3MOXXHOCTH yYacTHSl B PEIICHWW JIMYHBIX, OOIICCTBCHHBIX, T'OCYJIapCTBEHHBIX,
OOIIEeHAIIMOHAIBHBIX TPOOJIEM.

MP 01 YMEHHE CAaMOCTOSITEJIbHO OMNPEAENATh LU JEATEIbHOCTH M COCTAaBIIAThH IUIAHBI
JEATEIIbHOCTH; CAMOCTOSITEIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIEATEIIbHOCTh; MCIOJIb30BAaTh BCE BO3MOXKHBIE PECYpChl Uil  JOCTHIXKECHHS
MOCTABIICHHBIX IIeJe M peajn3alliu TUIAHOB JIEATENHHOCTH; BBHIOMpATh yCIICUTHBIC




CTpaTCryuu B PAa3JIMYHBIX CUTyallUusX,

MP 02

yYMEHHE MPOIYKTHUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM
JEeSTENbHOCTH, YYUTHIBATh MO3UIIUU JPYTUX YUYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pazpemats KOHQIUKTHL;

MP 03

BJIaJICHHE HABBIKAMU MO3HABATEIbHOH, Yy4e€OHO-MCCIIEOBATEIBCKONM M IMPOEKTHOU
NesTeIbHOCTH, HABBIKAMU pa3pelIeHuss IpoOjeM; CIIOCOOHOCTb U TIOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIIEHMs] MPAaKTUYECKUX 3ajad, NPUMEHEHHUIO
pa3NUYHbIX METOAOB IIO3HAHUS;

MP 04

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON HMH(DOPMAIIMOHHO-TT03HABATEIIHHON
NeSITeNIbHOCTH, BJaJICHUE HaBBIKAMU TOJy4YeHHUs HeoOxoaumoil uHpopmanuu u3
clioBapel pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX
uH(poOpMallUK, KPUTUYECKH OIEHUBAaTh W HHTEPIPETUPOBATH HHGPOpPMAIUIO,
MOJTY4aEMYIO U3 Pa3JINYHBIX UCTOYHUKOB;

MP 05

YMCHUC HUCITIOJIB30BATh CpeacTBa HHq)OpMaHHOHHBIX u KOMMYHUKAalIMOHHBIX
texnosnorui (manmee — WMKT) B pelnieHUd KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3AIMOHHBIX 3a/la4 C COOJIOJCHUEM TPEOOBAHWNA SPrOHOMHUKH, TEXHHKHU
0€30MaCHOCTH, TUTUEHBI, PECYpCOCOCPEIKEHUS, TIPABOBBIX M ITUYCCKHX HOPM, HOPM
nH()OPMAIIMOHHON OE30MMaCHOCTH;

MP 07

YMCHHE CaMOCTOATCIIbBHO OICHUBATH U MIPUHHUMATL PCHICHUS, OIIPCACIIAOIINC
CTPAaTCTHIO NOBCACHU A, C YUCTOM I'paKAAHCKUX WU HPABCTBCHHBIX HCHHOCTGfI;

MP 08

BJIAAICHUC A3BIKOBBIMH CPCACTBAMU — YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBORO
TOYKY 3pCHUA, UCITOJIb30BATh aJICKBATHBIC A3LIKOBBIC CPCICTBA,

MP 09

BJIaJICHHME HaBBIKAMU II03HABATEJIIBHOM pe(IEKCHMH KaK OCO3HAHHUS COBEpLIAEMBIX
JENUCTBAN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHUM, I'PAHMI] CBOETO
3HaHUA U HE3HAHM, HOBBIX IIO3HABATEIIbHBIX 3a7a4 U CPEACTB MX JOCTHKCHUS.

I1P6 01

C(I)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'ICHI/Iﬁ O MaT€MaTHUuKEC KaK 4aCTHu MHpOBOfI KYJIbTYPBI U
MECTEC MaTEMAaTHKHU B COBpeMeHHOI\/JI OUBUIIN3allUH, croco0ax ONHCaHusA SBJICHUI
PCAIBHOI0 MHUpa Ha MATCMATHYCCKOM SA3BIKC,

[1P6 02

c(hOpMHUPOBAHHOCTh TPEACTABICHUN O MAaTEMAaTUYECKUX TMOHATHSIX KaK Ba)KHEHUITUX
MaTeMaTUYECKUX MOJENAX, ITO3BOJISIOIIMX ONMCHIBATH U U3y4aTh Pa3HbIC IPOLIECCH] U
SIBJICHUS; MMOHUMAaHUE BO3MOXHOCTH aKCMOMAaTHUYECKOTO ITOCTPOEHUS
MAaTEMaTUYECKUX TEOPUH;

I1P6 03

BJIAICHUEC METOAAMU TOKA3aTCIBCTB U AJITOPUTMOB PCUHICHUA, YMCHUC UX IPUMCHATD,
IMPOBOAUTH JOKA3ATCJIbHBIC PACCYKACHUS B XOAC PCUHICHUA 3a1a4;

I1P6 04

BJIAICHUEC CTAaHAAPTHBIMU IPHUEMaMH PCHICHUA PAllMOHAJIBHBIX W UpPpallMOHAJIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ U HCPABCHCTB, UX
CHUCTEM; UCITOJIBb30BAHUE IN'OTOBBIX KOMITBIOTCPHBIX ITPOrpaMM, B TOM YHCJIC JJIA ITOUCKA
IYTU pCHICHUS W WJUIIOCTPALMU PCILICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB,

ITP6 05

c(hOpMHUPOBAHHOCTh TPEICTABICHNNH 00 OCHOBHBIX MOHATHSIX, HJICIX U METOJax
MAaTEMaTUYECKOT O aHAJIN3a;

I1P6 06

BJIa/ICHUE OCHOBHBIMH MOHATHAMM O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHHS paclO3HaBaTh
reoMeTpruecKkue (Urypsl Ha 4epTexkax, MOJENAX U B PEaTbHOM MHpE; IMPUMEHEHUE
U3YYCHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢GopMyn [Js  pelieHus
reOMETPUUECKUX 3aay U 33/1a4 C IPAKTUYECKUM COJEPKAHUEM;

ITP6 07

cOpPMUPOBAHHOCTh MPEIACTABICHUNH O Tpoleccax U  SABICHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTMUYECKUX 3aKOHOMEPHOCTSX B PEATIbHOM MUDE,
OCHOBHBIX TOHSITUSX AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEHW; YMEHUH HAXOAUTh M
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B NPOCTEHIIMX MPAKTUYECKUX
CUTYaIUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIUYHH;




I1P6 08 BJIaJICHUE HABBIKAMM KMCIIOJb30BaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM IIpU
peLICHUY 3a/1ay;

[TPy 01 c(OpPMUPOBAHHOCTh  MPEJICTAaBICHUM O HEOOXOJUMOCTH JIO0Ka3aTelIbCTB  IPHU
00OCHOBAaHMU MAaTEMaTHUYECKUX YTBEPXKICHUN M POJM aKCHOMATUKU B MPOBEICHUH
JNEAYKTUBHBIX PacCyKJICHHUI;

ITPy 02 c(OPMHPOBAHHOCTh TMOHATHUWHOTO ammapara [0 OCHOBHBIM pa3ieiaMm Kypca
MaTeMaTHKH; 3HaHUH OCHOBHBIX TEOpeM, (GOPMYIl U YMEHHs UX NMPUMEHATh; YMEHUS
AOKa3bIBaTh TCOPCMBI U HAXOANTH HCCTAHAAPTHLIC CII0COOBI pCIICHU 3a0a4,

I1Py 03 c(hOpPMHUPOBAHHOCTh YMEHHUI MOJICIIMPOBATh PEAIbHBIEC CUTYAIlUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICNIA, HHTEPIPETUPOBATH MOJIYICHHBIN PE3YIIbTaT;
[TPy 04 C(OPMHPOBAHHOCTh TMPEICTABICHHH 00 OCHOBHBIX TOHSATHSIX MAaTEMaTUYECKOTO

aHaJM3a ¥ X CBOWMCTBAX, BJaJICHHE YMEHHEM XapaKTepU30BaTh MOBeIeHUE (PYHKIHUH,
WCIIONB30BAHUE TMOJYYEHHBIX 3HAHUW 71 ONMCAaHUS U aHalM3a pPeajbHbIX
3aBHCHUMOCTEH;

[Py 05 BJIAJICHUE YMEHUSIMU COCTABJICHUSI BEPOSITHOCTHBIX MOJEJIEH MO YCIOBHUIO 3aJadd U
BBIYMCIICHHUS] BEPOSITHOCTH HACTYIUICHUS COOBITHH, B TOM YHUCJIE C NMPUMEHEHHUEM
dbopMyll KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEN; UCCIEIOBAHUS
CIIyYaHBIX BEJIMYMH IO UX PACHPEICIICHUIO.

[Inanupyembie  pe3yiabTaTbl OCBOEHUS  JUCIHUIUIMHBI  IOCIY)XaT OCHOBOH MpH
(dbopMHUPOBaHUH U PA3BUTUH OOIIMX KoMIleTeHIIU B cooTBeTcTBHH ¢ PI'OC 110 cienuanbHOCTH.

2 CTpyKTYpa U cojiepkaHue Y4eOHOH JHCIMIIIMHBI

2.1 O0beM yueOHOIi TUCIUILTHHBI U BU/IbI Y4e0HO0ii paboThI

Buj yueGHoii padoThl O0bem B yacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI y4eOHOM M CHHMIIJIMHBI 274

BT. 4.:

TEOPETUYECKHUE 3aHATUS 196
npakTuyeckue (MpopheccuoHaTbHO OPUEHTHPOBAHHBIE) 3aHATHUS 30
KOHTpOJIbHast paboTa 24
IIpomeskyTOUHAs aTTeCTALIUSA

KOHCYJIbTAITUS 12
9K3aMeH 12




2.2 TemaTnyeckuii IJIAH U COJeP:KaAHHE YUEOHOIH THCIUTITUHBI

Koanbl
JIMYHOCTHBIX,
MeTaNpPeaAMETHBIX
C 6 O0BbeM |  u npeamMeTHBIX
Ne pa3znesna, TeMbl OACPHARUE YHCOHOTO MaTepuaia B pe3yJibTaToB,
yacax | (opMHpPOBaHHIO
KOTOPBIX CIOC00-
CTBYET JIEMEeHT
NPOrpamMmbl
Pa3nea 1 [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Coaep:xkaHue y4eGHOro MmaTepuaJia 12 [1P601, ITP604
IlonsiTue o 4nce, 1 enu 1 3a7a9u U3y4eHHUS MATEMATHKH ITPH OCBOSHHH CHEIIMATBHOCTH 2
npeodpasoBanue 2 Yucna v BEIYUCIICHNs. BpipaskeHus 1 MX peoOpa3oBaHUs 2 11Py02
BBIPA’KeHU 3 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUH 2
4 KontponwHas pabdora 1. [IpeoOpa3oBanue ynuCIOBbIX U OYKBEHHBIX BhIpaskeHUH. Pemienue 9 JIP 05, JIP 09,
YPAaBHEHU U HEPABEHCTB JIP 13
B ToM uncie npakTHYecKuX (MpogecCHOHATBLHO OPHMEHTHPOBAHHBIX) 3AHATHI 4
[Tpaktryeckoe 3anarue 1. [IpoeKTHO-OpUEHTHPOBAHHBIE 3314 TEXHOJIOTHUECKOT0 IPOQHIIsL 2 ﬁg 8;’ MP 04,
[Tpaktuyeckoe 3ansitie 2. IIponeHTH B MpOoeCCHOHATBHBIX 33/1a4aX TEXHOJOTHYECKOTO 5
npoduis
Paznen 2 Tpuronomerpus 34
Conep:xanue yueOHOTo MmaTepuajia 10
Tema 2.1 1 TpH(F)OHOMeTpI/IquKHe (GyHKIIMM TPOU3BOJILHOTO yIiia, yucia. PaananHas u rpajgycHas Mepa 4 [IP603, IIP604
71a. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA
OcHoBBI %]r(DOpMYJ'IBI P— 651 p— P ) [1Py01, TTPy02
TPUTOHOMETPUH =
3 CuHyc, KOCUHYC, TAHT€HC CYMMBI U PAa3HOCTH JIBYX YIJIOB. JBOWHOTO yria. @opmMyiisl 1P 05 JIP 08
HOJIOBMHHOTI'O YTJIa ’ '
JIP 10
Conep:xkanue y4eOHOr0 MaTepuaJjia 12
Tema 2.2 1 ®ynaknum, ux croiictBa. CriocoObI 3aaHus QYHKITHI 2 MP 03. MP 07
Tpuronomerpuyeckue | 2 TpuroHomerpudeckue QyHKIUY, UX CBOMCTBA U rpaduku 2 MP 08’ ’
byHkumnu 3 IlpeoOpazoBanue rpad) kOB TPUTOHOMETPHUECKUX ()YHKITHIA 2
4 OOpaTHbBIE TPUTOHOMETPHUYECKUE (DYHKITHH 2




B ToM uncie npakTHYecKHuX (Mpo¢ecCHOHATBLHO OPMEHTHPOBAHHBIX) 3aAHATHI

[Tpaktuyeckoe 3ansite 3. OmmcaHue MPOU3BOJCTBEHHBIX MPOIIECCOB C MOMOUIBIO TpaduKoOB

. 2
byHKIHHA
IIpakTryeckoe 3anstue 4. TpuroHoMeTpudeckue GyHKIUU B IPOHECCHOHATBHOMN AeATEIbHOCTH 2
T 23 Conep:xanue yueOHOro MmaTepuajia 12
ema 2. =
1 IIpocreiimue TPUrOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA 6
Tpuronomerpuyeckue =
ABHENMsE 2  OcHOBHblE  CIOCOOBI  pPELIEHHUs  TPUTOHOMETPUYECKMX  ypaBHeHMH.  CuCTeMsI 4
yp ’ TPUTOHOMETPHUYECKUX YPaBHEHUH
HepaBeHCTBa
3 Konrtponbnas padora 2. OcHOBHI TpuroHomMeTpuu. Tpuronomerpuueckue GyHKII 2
Pa3nen 3 CteneHHble, MoKa3aTeJbHbIE U JorapupMudeckue GyHKIuu 50 [1P602, TTP604
Conep:xanue yueOHOT0o MaTepuajia 10
T 31 1 Crenennast pyHKIHs, €€ CBOICTBA U rpaduK 2 [1Py02
ema 3. = =
2 IIpeoOpa3oBanue BbIpaXXEHUI ¢ KOPHAMH N-0H CTENEeHN 2
CreneHu U KOpHH. = = JIP 05. JIP 08
3 CBoiiCcTBa CTETIEHU C PAITMOHATBHBIM U JICHCTBUTEIBHBIM MTOKA3aTEISIMH 2 ) ,
Crenennast yHKIUsA = JIP 10
4 PemieHue nppanoHaJIbHbIX YPAaBHEHUH 1 HEPABEHCTB 2
5 Konrponbnas pabdora 3. Crenenu u kopau. CteneHHass QyHKIUSA 2
Conep:xanue yueOHOT0o MmaTepuajia 16 MP 03, MP 07,
T 32 1 Iloka3zatenbHas QyHKIHUSA, €€ CBONCTBA U IpaduK 2 MP 08
ema 3. > =
2 Knaccudukanus nokasareabHbIX ypaBHeHUH. Perienre nmokazareiabHbIX ypaBHEeHUH. CHUCTEMBbI 8
Iloka3zaTeabHan .
FY— NOKa3aTeJIbHbIX YpaBHEHUH
3 Ilpocreiimne noka3aTeabHble HEPABEHCTBA. PelieHne noka3areabHbIX HEPAaBEHCTB 4
4 KonTtposnbHas pabota 4. [lokazarenbHas QyHKUIUS 2
Tema 3.3 CoaepixkaHue y4eOHOro MmarepuaJia 6
Jlorapu¢gmsl u ero 1 Jlorapudm uncna. JlecITHUHBIN U HATypaJIbHBII JIOTapu(pMBbL, YUCIIO € 2
CBOMCTBA 2 Cpoiicta sorapudmon. Onepariyst JorapupMHUPOBAHUS 1 TOTSHIIMPOBAHUS 4
Tema 3.4 Coaep:xanue y4ed0HOro Marepuaja 4
Jorapudmuueckas | 1 OOparnas Qpynkumsi, ee rpadpux. CHMMETPHSI OTHOCUTENBHO IPAMON y=X 2
byHKus 2 Jlorapudmuyeckas QyHKIHs, €€ CBOMCTBA 2
Tema 3.5 Conep:xanue yueOHOro MmaTepuajia 14
Jlorapudpmuueckne | 1 Knaccudukamus norapupmuueckux ypaBHeHUH. Pemenne norapuMudeckux ypaBHEHUI. 6
YPaBHEHHS U CucTeMsl TorapupMHUIECKUX ypaBHEHUN
HEPaBEHCTBA 2 JlorapupMuueckre HEpaBeHCTBA 2




3 Konrposbnas padora 5. Jlorapudmesr. Jlorapudmuyeckas GyHkius

B ToM uncie npakTHYecKHuX (MpogecCHOHATBLHO OPMEHTHPOBAHHBIX) 3aAHATHI

[IpakTuueckoe 3ausitue 5. Jlorapudmudeckas cnupaib B 3a1a4aX TEXHUYECKOTO MPOQuIIs

[Tpaktuyeckoe 3ansTue 6. [lpumenenne norapuMUUECKUX U OKa3aTeIbHBIX (YHKINUN B
1poeCCHOHATILHOM 1EATEIbHOCTH

NN DN

Pa3nen 4 IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 16
T 41 Coaeprxanue yueOHOTro MmaTepuaJa 6
Ma 4. =
¢ 1 OcHOBHEBIE MOHATHUS CTepeoMeTprH. PacnonokeHne mpsMbIX U IIIOCKOCTEH 2 [1P602, I1P603
IIpsiMbie ¥ JIOCKOCTH > >
2 [TapamiensHOCTh MPSIMOM M IJIOCKOCTH. YTOJ MEXKAY MPSIMOH H TIIOCKOCTBIO 2
B IIPOCTPAHCTBE = [1Py02
3 [leprieHIUKYIAPHOCTD MPSIMBIX, IPSIMOU M MJIOCKOCTH 2
Conep:xanue yueOHOTo MmaTepuajia 10 7P 06. JIP 07
1 INapannensHOCTH TUIOCKOCTEM. [lapannenbHoe NpoeKTHpOBaHKE 2 TP 08 ' ’
T 42 2 [leprieHIUKYISIPHOCTD TUIOCKOCTEH. [lepreHIuKyIIsap u HaKJIOHHAS 2
ema 4.
3 Teopema 0 Tpex HepreHANKYyIsIpax 2
IlnockocTu B 4 P P YIAP MP 02, MP 04,
4 KonrpomnbHas padora 6. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE 2 08
NPOCTPAaHCTBE - MP 05, MP
B ToM uncie npakTHYecKuX (Mpog)ecCHOHATIHLHO OPUEHTHPOBAHHBIX) 3aHATHI 2
[TpakTuueckoe 3ansatue 7. [IpsiMble ¥ IIIOCKOCTH B TPO(HECCHOHANBHBIX 33]a4aX TEXHUIECKOTO 2
YpOBHS
Pazgen 5 MHOrorpaHHHMKH U TeJ1a BpallleHUusl 42 I1P6 01, ITP606
Conep:xanue yueOHOT0o MmaTepuajia 8
Tema 5.1 1 Bepmunsl, pebpa, rpaHd MHOTOTPaHHHUKA 2 [1Py02, IT1Py03
CBoiicTBa 2 [Ipu3ma, ee cocrapmstonue, cedeHue. [Ipsmas v mpaBriIbHAS TPU3MBI 2
MHOrOIPAHHHKOB 3 MMapannenenunen, ky6. Ceuenne Kyba, napajieenumnena 2 JIP 06, JIP 07,
4 Tlupamuna, ee COCTABIIAIONINE, ceueHne. [IpaBuIpHas mupamMusa. Y cedeHHas THPaMH/Ia 2 JIP 08
Conep:xkanue y4eOHOr0 MaTepuaJjia 12
Tema 5.2 1 BokoBas ¥ MMOJTHAS TOBEPXHOCTh IPHU3MBI, ITHPAMUIBI 4 MP 02, MP 04,
O0beMbl M IIOIIATH 5 C 5 1 MP 05, MP 08
HOBEPXHOCTH 2 MMMETpHS B KyOe, napajitenenumese, npusme, mupamnae .
MHOTOTPAHHHKOB [TpaBHIIbHBIC MHOTOTPAHHUKH, UX CBOMCTBA
4 Tlonsitue 06 o6beme Tena. OTHOIIEHHE 00BEMOB MOA0OHBIX Tel. OObEeMbl MHOIOI'PaHHUKOB 2
T 53 Conep:xanue yueOHOro MmaTepuajia 8
ma 5.
ema 1 [Munmuuap, ero cocrapinstomue. CeueHune MUINHIPA 2
Tena Bpamenust 4 MX
N 2 Konyc, ero cocrapistomue. CeueHre KOHyca 2
cBoiicTBa =
3 Yceuennsiit konyc. CeueHre yceueHHOTo KoHyca 2




4 lap u chepa, ux ceueHus

Conep:xaHue yueOHOT0 MaTepuajia 14
1 O6bemMbl LUIMHAPA U KOHYCA 2
Tema 5.4
O6bembl 1 Iomamn | 2 1UIOLIAIN TOBEPXHOCTEH WHIIMHAPA U KOHyca. O0beM 11apa, IIomans cheps 6
IIOBEPXHOCTEl Te 3 KonTponbHas pabota 7. MHOTOTpaHHHUKH ¥ TEJa BPAICHUS 2
BpalLIeHus B ToM unciie npakTuYecKux (Mpo¢ecCuoHaAIbLHO OPHEHTHPOBAHHBIX) 3aHATHI 4
[IpakTryeckoe 3anarue 8. [Inomaan noBepxHocTeil KOMOMHUPOBAHHBIX TE€OMETPUUYECKHX TEI 2
[Ipaktuyeckoe 3anstue 9. Pacuer o0beMa BMECTHMOCTH BEIIECTB 2
Pa3neun 6 IIpousBognasi pyHKIUM, ee IPUMEHEHUE 36
Tema 6.1 Conep:xanue yueOHOT0o MaTepuajia 14 [1P601, ITP605
IIpousBoanas 1 llonatue o mpezene MoCAeAOBATEIBHOCTU. [ITMHA OKPYXHOCTH M IUIOLIAAb Kpyra Kak 2
byHkuun MpeJIebl MOCIEI0BATEIbHOCTEN [1Py02, I1Py03,
2 IlonsTre npon3BoHON. [Ipon3BOgHbIE OCHOBHBIX 2JIEMEHTAPHBIX (QYHKLUI 2 ITPy04
3 Ilpou3BOIHBIE CYMMBI, PA3HOCTH, TIPOU3BEICHHS, YACTHOTO 4
4 TIpOU3BOIHBIE TPUTOHOMETPHYECKUX (DYHKIHH. [[pOU3BOIHAS CIIOKHON (YHKIIUH 4 JIP 05, JIP 09,
5 [TonsiTve 0 HeMpephIBHOCTH PYHKIMU. MeTo HHTEpBaIOB 2 JIP 13
Tema 6.2 Coaepsxkanue y4eOHOro MmarepuaJia 8
I'eomerpuueckmii m | 1 'eomeTprudeckuii CMbICI IPOU3BOIHON 2 MP 01, MP 04,
¢usnyecknii cMbica | 2 YpaBHEHHE KacaTelbHOU K rpaduky QyHKIUU 2 MP 09
NPOU3BOJIHOM 3 ®Ou3nuecKuii CMBICI MEPBOI U BTOPOH MPOU3BOIHOM 2
B ToM 4ucie npakTHYecKHX (MPOPEeCCHOHATBLHO OPHEHTHPOBAHHBIX) 3AHATHI 2
[IpakTnueckoe 3anarue 10. dusnueckuil CMbICT IPOU3BOAHON B IPO(eCCHOHATIBHBIX 3aa4ax 2
TEXHOJIOTUYECKOT0 MPpOohuIIs
Tema 6.3 Conep:xkanue y4eOHOr0 MaTepuaJjia 14
I[Ipumenenne 1 MoHoTOHHOCTH (QYHKIIMU. TOUKH S3KCTPEMYMBI 2
NPOU3BOAHOM 2 UccnenoBanne GyHKINN ¥ IOCTPOCHHE TPaPHUKOB 4
3 I'paduxn qpoOHO-THHEHHBIX (HYHKITHIA 2
4 HauOosbliee 1 HaMEHbIIIee 3HaUeHUs (PYHKIIUHU Ha 3aJaHHOM MHTEpBaje 2
5 Konrponbnas padora 8. [IponsBogHas GyHKIINH, €€ TPUMEHEHHE 2
B ToM uncie npakTHYecKHuX (MpodecCHOHATBLHO OPMEHTHPOBAHHBIX) 3AHATHI 2
[Ipaktnyeckoe 3ansitme 11, HaxoxaeHue  oONTUManbHOrO — pe3ynbTaTa B 33j4adax 5

TEXHOJIOTUYECKOT0o Mmpodus




Pa3nes 7 IlepBooOpa3Hasi pyHKIMH, ee IPHMEHEHHE

ITP601, ITPGOS

Tema 7.1 Conep:xanue yueOHOro MmaTepuajia 6
IlepBooGpa3Has 1 IlepooOpa3znas Gpyukuuu. [IpaBuna HaxoKIeHUs TEPBOOOPA3HBIX 2 [1Py02, IIPy03,
GyHKkumuun 2 HaxoxaeHus mepBooOpasHbIX (QyHKIUN 4 [TPy04
Tema 7.2 Conep:xanue yueOHOro Mmarepuajia 12
Hnrerpan 1 IepBooOpa3Has 1 HEOINPe IeICHHbINH HHTErpal 2 JIP 05, JIP 09,
2 [lonsTre 06 onpeaeieHHOM UHTErpajie Kak IUIOoIIau KPUBOJIMHEHHON Tpanenuu 2 JIP 13
3 Ilnomanp kpuBonuHEHOM Tpanermu. ®opmyna Hetorona — JleiiGHuma 4
4 KoutponpHas pabota 9. [lepBoobpaznas. [Ipumenenue onpenenéHHOro MHTErpasia s 5 MP 01, MP 04,
BBIYMCJICHHS TUIONIAAN KPUBOJIMHEHMHON Tpaneun MP 09
B ToM 4nciie npakTudecKkux (MpogeccuoHaIbLHO OPHEHTUPOBAHHBIX) 3aHATHI 2
[Tpaktruyeckoe 3anstue 12. [IpuMeneHus nHTETpaja B 3aa4ax npodhecCHoHATEHON 5
HAIMPaBJIEHHOCTH TEXHOJIOTHYECKOro Npoduist
Pa3nen 8 KoopauHaTrsl 1 BeKTOPbI B IPOCTPAHCTBE 14
Tema 8.1 Conep:xanue yueOHOro MmaTepuajia 4 TPG08
Koopaunartel u 1 JlekapTOBBI KOOPAUHATHI B IPOCTPAHCTBE. PaccTosiHME MEX Ty IBYMS TOUKAMHU 2
BEKTOpPbI B 2 BekTopsl B IPOCTPAHCTBE 2 [1Py02
NMPOCTPAHCTBE
Conep:xanue yueOHOro MmaTepuajia 10 JIP 06, JIP 07,
1 VYron mexny Bektopamu. CKalipHOE MPOU3BEICHUE BEKTOPOB 4 JIP 08
Tema 8.2 2 PaznoxeHue BeKTOpa 2
HeiictBust Hax 3 KonTponbaas padota 10.KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE 2 MP 02, MP 04,
BEKTOpamMu B ToM uncie npakTuYecKux (Mpo¢ecCuoHaIbLHO OPUEHTUPOBAHHBIX) 3aHATHI 2 MP 05, MP 08
[TpakTnueckoe 3ausTue 13. BekTopHOE MPOCTPAHCTBO U CHMMETPHSI B TIPO(ECCUOHATTEHBIX 2

3agadax
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Pa3jnen 9 DjieMeHTHI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPUH BEPOSITHOCTEl

I1P607, ITP608

Tema 9.1 Conep:xanue yueOHOro MmaTepuajia 12
OcHoBHble mouATHsE | 1 OcHOBHbIE MOHATUS KOMOUHATOPUKH 2 [1Py02, IIPy03,
Teopuu BeposiTHOCTH | 2 CoObITHE, BEPOSTHOCTH COOBITHS 2 I1Py05
3 CiioXeHne 1 YMHOKCHUE BEPOSATHOCTEN 2
4 ]JluckpeTHas cilydaiiHas BeJIMUYMHA, 3aKOH €€ pacrpeie/ieHus 2 JIP 05, JIP 07,
5 Konrponpnas padora 11. DneMeHTs] KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSTHOCTEH 2 JIP 13
B ToM 4ucie npakTHYecKHX (MPOPeCcCHOHATBLHO OPUEHTHPOBAHHBIX) 3AHATHI 2 MP 01, MP 05,
[IpakTuueckoe 3ansarue 14. BeposTHOCTb, IpeACTaBICHNE JAHHBIX, MaTEMaTHUECKas MP 08
CTaTUCTHKA B 33J]a4aX TEXHOJOTHUECKOro Mpopuiis 2
Pa3nen 10 O6001meHue Kypca MaTeMaTUKH 16
Conep:xanue yueOHOro MmaTepuajia 16 [1P601, TIP604
1 PaBHOCUJIBHOCTb YpaBHEHHI U HEPABEHCTB 2
2 AHanmuTHYECKUE METOIbI pelIeHUs ypaBHEHUH. [ paduueckuii MeTo | pemeHus ypaBHeHUI 4 I1Py02
Tema 10.1 3 VpaBHEHMsI ¥ HEPABEHCTBA C MOJYJISIMU U ITapaMeTpaMu 4
YpaBHenust u 4. CucteMa ypaBHEHUH U HEPABEHCTB, peniaeMbie TpadhuIecKu 2 JIP 07, JIP 09,
HepaBeHCTBa 5. KonrtponbHas pabota 12. Pemienue ypaBHeHUl 1 HEpaBEHCTB, MX CUCTEM 2 JIP 10
B ToM 4ucse npakTHYecKUX (MPOPeCcCHOHATBLHO OPUEHTHPOBAHHBIX) 3AHATHI 2
ITpakTryeckoe 3ananue 15. HaxoxxaeHrne HeU3BECTHOM BEIMUYUHBI B 33/1a4aX TEXHUYECKOTO 2 MP 01, MP 02,
poduIIs MP 04
IIpomexyTouyHas arTrecTanus B (popMe IK3aMeHa 24
Hroro 274
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3 YcioBus peajqu3alui NPorpaMMbl Y4eOHOM TUCIMILIHHBI

3.1 Peanuzanms mporpamMMmbl JUCHMIUIMHBI TpeOyeT Hamuuus ydeOHoro kaOuHeTa
«MaremaTuka».

O06opynoBaHue yueOHOro KaOMHeTa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YJaIOLINXCS;

- pabouee MeCTO MPEToaaBaTels;

- KOMILJIEKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUIEKT 3JICKTPOHHBIX BHICOMATEPUAIIOB;

- 3aJIaHUA JJI1 KOHTPOJIBHBIX paboT;

- IpakTH4Yeckue (MpodhecCHoHAIbHO OPHEHTUPOBAHHEBIC) 3a/IaHMS,
- MaTepHUalIbl K3aMeHa.

TexHu4eckue cpencTBa 00yueHHS:
- IEPCOHATIbHBIN KOMIBIOTEP C JIMIIEH3MOHHBIM IPOrPaMMHBIM 00€CIICUEHUEM;
- IPOEKTOP C IKPAHOM.

3aisl:
bubnroTeka, YnTaNbHbIN 3aJ1 C BBIXOJIOM B HHTCPHET.

3.2 NudopManuonHoe obecriedeHHe peanu3anum MporpaMmmbl

3.2.1 OcHoBHBIE IEYATHBIEC H3AAHUSA

1 Aunrebpa u Hayana mareMatudeckoro ananusa: 10-11 kn.: YueOHuk ams o6meo0pa3zoBaTebHbBIX
opranuzanuii. bazoBbiii u yrinyonenuelid ypoBHu (/ABT. UI.A.Amumos, HO.M.Konsrus,
M.B.TkaueBa u n1p.).-5-e uza. — M.: IIpocsemenue, 2018.

2 Teomerpusa:10-11 xim.: VYueOHWK i 00mieoOpa3oBaTeNbHBIX OpraHu3anuii. ba3oBell U
yriryonennsiit yposuu / [JI.C.Atanacsia u ap.]. — 8-e uzn. — M.: IIpocserenue, 2020.-278 c.

3.2.2 OcHOBHBIE 3JIeKTPOHHbIE U3IAHUSI

1 boromono H. B. Marematuka. 3amaun ¢ pemenusimu B 2 4. YacTts 1: yueOHOE mocoOue msist
cpenHero mpodeccuonansHoro oopasosanust / H. B. boromonoB. — 2-e u3f., ucnp. u 100, —
Mocksa: U3parensctBo FOpaiit, 2022. — 439 ¢. — (IIpodeccuonanpHoe oOpazoBaHHe). —
Tekcr: anexkrponHslii // O6pa3zoBarensHas atgopma FOpaiir.

2 boromomnos, H. B. Maremaruka. 3amaun ¢ pemenusiMa B 2 4. Yactes 2: yueOHOe mocodue st
cpeanero npogeccuoHansHoro odpasosanus / H. B. boromonos. — 2-e u3z., ucnp. u gomn. —
Mocksa: U3narensctBo IOpaiit, 2022. — 320 c. — (IIpodeccrnonanbroe oOpa3oBanue). — TeKcT:
anekTpoHHbIH // OOpa3zoBarenbHas miatdpopma FOpaiir.

3 boromonoB H. B. Maremaruka: y4eOHUK [T CpeTHEro mpodeccuoHambHOro oopa3oBanus / H.
B. Boromornos, Il. K. Camoiinenko. — 5-e u3a., nepepad. u non. — MockBa: W3naTenbcTBo
Opaiir, 2022. — 401 c¢. — (IlpodeccuonanpHoe oOpa3zoBaHue). — TEKCT: ANEKTPOHHBINA //
ObpazoBarenbHas iatdopma KOpaiir.

4 Tucun B. b. Maremaruka. [IpakTukym: yde6HOe mocobue aisi cpeaHero mpodheccuoHaIbHOTOo
obpazoBanus / B. b. I'mcun, H. 1. Kpemep. — Mocksa: U3natensctBo HOpaiit, 2022. — 202 c.

— (IIpodeccuonansHoe obpa3zoBanue). — Tekcr: amekTpoHHbIH // OOpa3oBarenbHas miaThopma
FOpaiit.

5 JlopodeeBa A. B. Maremaruka. COOpHUK 3a7a4: y4eOHO-TIPAKTHUECKOE MOocoOue JUIsl CPEIHETo
npodeccuonanbHoro obpazosanus / A. B. JlopodeeBa. — 2-e¢ uzn. — MockBa: M3aarenbeTBo
IOpaiit, 2022. — 176 c¢. — (Ilpodeccuonanproe obpazoBanue). — TeEKCT: 3IEKTPOHHBIN //
ObpazoBarenbHas atdopma KOpaiir.
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6 Kpemep H. III. MaremaTtuka sl KOJUICIDKEH: ydeOHOE TocoOmWe JUisi  CpPeaHero
npodeccuonanbHoro oopasosanus / H. III. Kpemep, O. I'. Koncrantunoa, M. H. ®puaman;
nox penakiueit H. 111, Kpemepa. — 11-e uzn., mepepad. u gorn. — Mocka: U3aparenbctBo FOpaiiT,
2022. — 362 c. — (IIpodeccuonanpHoe oOpa3oBanue). — TEKCT : JIEKTPOHHBIN //
O6pazoBarenpHas miaTdopma KOpaiit.

7 Kyuep T. II. Marematuka. Tectel: yueOHOe mocoOme sl CpeaHero mnpoeCcCHOHATBLHOTO
obpazoBanus / T. I1. Kyuep. — 2-¢ uzn., ucnp. u goi. — Mocksa: U3ngarensctBo FOpaiit, 2022.
541 c. — (IIpodeccuonanbHoe obpazoBanue). — Tekcr: amekTpoHHbI // OOpa3zoBaTenbHas
miatdopma FOpaiit.

8 Marematuka. [Ipaktukym: yaeOHOE TOCOOHE JIJIsl CPEAHETO MPOPECCHOHATHHOTO 00pa30BaHUS
/ O. B. TarapuukoB [u np.]; mox oOmei pemakiueir O. B. TarapuumkoBa. — MockBa:
WznatensctBo FOpaiir, 2022. — 285 c¢. — (IIpodeccuonanvHoe obOpazoBanue). — [eKCT:
aeKTpoHHbIN // Obpa3zoBatenbHas miaatgopma FOpaiirt.

9 MaremaTrka: yueOHUK i cpenHero npodeccruonanbuoro oopasosanus / O. B. TatapHukos
[1 np.]; mox obmert penakumeit O. B. TarapuukoBa. — Mocksa: U3marensctBo IOpaiit, 2022.
450 c¢. — (IlpodeccuonansHoe oOpazoBanme). — TekcT: anekTpoHHBIM // OOpa3oBarenbHas
wiatdopma FOpaiir.

10 IlIwumaueB B.C. Marematuka: y4eOHMK W TPAKTHKYM IS CPEIHErO MPOPECCHOHATHHOTO
obpazoBanus / B. C. llunaues; nmox penakuueit A.H.TuxonoBa.— 8-e u3x., nepepad. u gon. —
Mocksa: U3narenbctBo FOpaidt, 2022. — 447 c¢. — (IIpodeccuonanbHoe obpazoBanue). — TekcT:
anekTpoHHbIi // OOpa3oBarenbHas mwiardpopma FOpaiir.

3.2.3 JlonoJHHUTEIbHbI€ HCTOUHHKH

1 Beepoccwuiickue uaTepHeT-onmumMnuanbl. - URL: https://online-olympiad.ru / (mata oOparienus:
12.07.2021). - TekcT: 37€KTPOHHBIH.

2 Enunas  kosuteknuss  1udpoBeIX  oOpasoBaTenbHBIX  pecypcoB. - URL: http://school-
collection.edu.ru / (mata obpamenus: 08.07.2021). - TeKCT: 3AEKTPOHHBIH.

3 UndopmarnmonHas cuctema «EIWHOE OKHO JOCTyma K oOpa3oBarelbHBIM pecypcam». - URL:
http://window.edu.ru / (mara obpamienus: 02.07.2021). - TekcT: 37€KTPOHHBIIA.

4 Hayunas snektponHas oubmuoreka (HOB). - URL: http://www.elibrary.ru (mata oOparienwus:
12.07.2021). - TekcT: 37€KTPOHHBIH.

5 OtkpeiTii  KOMUTEHK. Maremaruka. - URL: https://mathematics.ru / (mara oOparienus:
08.06.2021). - TekcT: ANEKTPOHHBIH.

6 ITosropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara oOparienus:
12.07.2021). - TekcT: JIeKTPOHHBIM.
7 CripaBOYHUK o MaTeMaTHKe TSt IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.ntm / (mara oOpamenus: 12.07.2021). - Tekcrt:
AIEKTPOHHBIN.

8 Cpennsist MmaTeMaTHueckass MHTepHeT mkoda. - URL: http://www.bymath.net / (naraoGpamienus:
12.07.2021). - TekcT: 3JIeKTPOHHBIH.

9 Mdenpepansubiii TopTan  «Poccuiickoe obpasosanue». - URL: http://www.edu.ru / (mara
obpamienus: 02.07.2021). - TekcT: 3MCKTPOHHBIH.
10 ®denepanpHblii  1eHTp  WHGOPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nata oopamenus: 01.07.2021). - TekcT: 37EKTPOHHBIIA.
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4 KOHTpOJ’Ib U OIICHKA pe3yJbTaTOB OCBOCHUS

y4eOHOH JUCHUINJIMHBI

Pe3yabTaTnl 00y4yeHnus

MeToabI OLIEHKH

I1P6 01
ITP6 02
ITP6 03
I1P6 04
ITP6 05
ITP6 06
I1P6 07
I1P6 08
[Py 01
ITPy 02
I1Py 03
[Py 04
[TPy 05

OueHka pe3yJbTaTOB  YCTHBIX  OTBETOB,
pereHwsI 3a1a4 (B TOM qrcie
npodeccCuoHaIbHO OPUECHTUPOBAHHBIX),

KOHTPOJIbHBIX pa0oT, 3a/1aHuil SK3aMeHa
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