PABOYAS IPOTPAMMA YUEBHOM JUCIHHUIIJINHBI
00.04 Marematuka

OcHoBHasi npodeccnoHaIbHasi 00pa3oBaTeJbHAs MPOrpaMMa
MO CHeHATBLHOCTAM

09.02.07 UndopmarmoHHbie CUCTEMBI  POTPAMMUPOBAHUE

Capanck
2020



Pabouas mporpamma yueOHOM AMCHUILUIMHBI pa3paboTaHa Ha OCHOBE (peaepaibHOro
rOCyJapCTBEHHOTO 00pPa30BaTENbHOTO CTAaHJApTa CPEAHEro MNpo(hecCHOHANIBHOTO
oOpazoBanus 1o crnenuanbHocTsIM 09.02.07 «HpOpMaIIMOHHBIE CHUCTEMBI U

MPOrpaMMHUPOBAHHEY




COJIEPKAHUE

OBIIAA XAPAKTEPUCTHUKA PABOYEN
MPOI'PAMMBI YYEBHOM JUCIHUILINHBI
CTPYKTYPA n COIEPKAHUE YYEBHOM

JTUCHOUIIINHBI
YCJIOBHUS PEAJINBALINU YUEBHOM
JTUCHOUIIINHBI

KOHTPO.JIb Y OIIEHKA PE3YJbBTATOB OCBOEHUS
YUYEBHOH U CHUTLINHBI

JIUCT N3MEHEHUN n JTOIOJTHEHUM,
BHECEHHBIX B IIPOTPAMMY YYEBHOH

JANCIUIIJIMHBI

cTp.

4

7

20

21

26



1. OBIIASI XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBI YUYEBHOHN
JUCIHUIIVIMHBIOO.04 MaTtemaTukKa

1.1. Ob61acTh npMeHeHus1 pado4eil MPOrpaMmbl

PaGouass mporpamma y4yeOHON JUCHUIUIMHBI SIBJASETCS YacThIO OCHOBHOM
npodeccuoHanbHON 00pazoBaTebHOM nmporpammel B coorBeTcTBUM ¢ I'OC CIIO no
cnenuanbHoctr09.02.07 NudopmanmonHsie cuUCTEMbl M MPOTrpaMMHUPOBAHME,
yrBepkaEHHON [lpukazom MunucrepctBa obpa3oBanus u Hayku PD o19 nexabps
2016 roma Nelb47, Bxondiield B COCTaB YKPYNMHEHHOW TPYNIbl CHEUAIbHOCTEN
NudopmaTika n BEIYMCIUTEIbHAS TEXHHUKA.
1.2. MecTo y4eOHOH AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOI mpodeccuoHAILHOM
odpa3zoBaTesibHOM MporpamMmmbl:yueOHas qucuurinaa O0.04 MaTeMaTuKaBXouT B
o0mreoOpazoBaTeabHbIl LUK JUCUUIUIMH y4yeOHOro IUlaHa CHEHUATbHOCTH,
yCTaHABIMBAIOUIMX 0a30Bble 3HAHMS M HaBBIKM, HEOOXOAuMble B Oyayuien
npodeccuoHaIbHOU IeATETbHOCTH BBHIITYCKHHKA.

1.3. Heau u 3aga4yum y4eOHOW AUCHUILUIMHBI — TpeOOBaHHMS K pe3yJibTaTaM

OCBOCHUS Y4eOHOH TUCHUNINHBI:

PaGouas mporpamma IHUCHUIUIMHBI OPUEHTHPOBaHA Ha JOCTHIXKEHHUE CIIECTYIOIINX

Lesen:

e (opMHpPOBaHME NPEACTABJICHUN O MATEMAaTHKE KaK YHHBEPCAJIBHOM S3BIKE
HayKH, CPEJICTBE MOJEIMPOBAHUS ABJIEHUN U MPOLIECCOB, 00 MIEAX U METOJaX
MaTEMaTUKH;

¢  pa3BHTHE JIOTMYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANTOPUTMHYECKOW  KYJIbTYPbl, KPUTUYHOCTH MBIIUICHHS Ha  YPOBHE,
HEeoOXoauMoOM Il Oyaymied mpodecCHOHANbHOW — JEATeIbHOCTH, IS
IIPOJIOJKEHUST 00pa30BaHUs M caMOOOpa30BaHUS,

e  OBJajiecHHMe MAaTeMaTHYeCKUMH 3HAHMSIMH M YMEHHUSIMH, HEOOXOIUMBIMU B
MOBCEJHEBHON JKU3HU, JJIsI HU3YYEHUS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX
JUCIUIUIMH Ha 0a30BOM YPOBHE W JTUCIHUILUIMH MPOGECCHOHATILHOTO ITUKIIA, IS
nmoJrydeHuss oOpa3oBaHHUs B 00JacTAX, He TpeOyromux yriayOJeHHOU
MaTEMATUYECKOU MOATOTOBKHY;

e  BOCNHMTaHHE CpPEACTBAMH MATEMATHUKU KyJIbTYypbl JHUYHOCTH, MOHHUMaHUS
3HAYMMOCTH MATEMAaTUKH JJIsI HAYYHO-TEXHUYECKOr0 MPOrpecca, OTHOLICHUS K
MaTEeMaTUKe KaK K YacTH OOIIEeUYeIOBEUECKOW KYJIbTYpPhl U€pe3 3HaKOMCTBO C
VCTOPUEH Pa3BUTHUSI MATEMATUKH, DBOJIONMEN MaTEMaTUUECKUX UICH.

OcBoenue comepkanus ydeOHoro mpenmera «Martematuka» oOecreuynBaeT
JOCTVKEHUE CTYACHTAMU CIECIYIOIIUX PE3YJIbTATOB:
JIMYHOCTHBIX:

1) roTOBHOCTH K citykeHUI0 OTe4YecTBY, €ro 3aluTe;

2) chOopMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U OOIIECTBEHHOM MPAaKTUKW, OCHOBAHHOI'O Ha JUajore
KYJbTYp, @ TaKXkKe pa3IUuHbIX (POPM OOIIECTBEHHOTO CO3HAHUSA, OCO3HAHUE CBOETO
MECTa B MOJUKYJIBTYPHOM MUPE;



3) chbopMuUPOBaAaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUSI B COOTBETCTBUU
C O0OIlEeUeNOBEYECKUMHU IIEHHOCTSIMU U HJAcaJlaMu TPaKIAaHCKOTO OOIIECTBa;
TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOMU
NeATEeNbHOCTH;

4) ToNepaHTHOE CO3HAHUE U TTOBEJICHHUE B MOJIUKYJIHTYPHOM MUPE, TOTOBHOCTh U
CIOCOOHOCTH BECTH AUAJIOT C APYTUMHU JIFOJIbMH, TOCTUTaTh B HEM B3aMMOTIOHUMAaHUS,
HaxoJIUTh OOIIME IeIM U COTPYAHHUYATH JJII WX JOCTHXKEHHUS, CIIOCOOHOCTH
MPOTUBOCTOSITh ~ HUJCOJIOTHM  DKCTPEMH3Ma,  HallMOHAJIW3Ma,  KceHodoouw,
TUCKPUMHUHAIMA 10 COIMAJIBHBIM, PEJIMIUO3HBIM, PAaCOBBIM, HaIMOHAIBHBIM
MPU3HAKAM U JIPYTUM HETaTUBHBIM COIUATIBLHBIM SIBIICHUSIM;

5) HaBBIKM COTPYJHHMYECTBA CO CBEPCTHUKAMHM, JIE€TbMH MJIAJIIETO BO3paACTa,
B3pOCIBIMU B 00pa3oBaTelibHOM,  OOIIECTBEHHO  TOJIE3HOH,  Y4eOHO-
UCCJIEIOBATEIBCKOM, MPOSKTHOM U IPYTUX BUAAX JAEATECIBHOCTH,

6) HpaBCTBEHHOE CO3HAaHWE U TIOBEJCEHHME Ha OCHOBE YCBOCHUS
00111eueI0BEYECKUX ICHHOCTEH;

7) TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BaHUIO,
Ha TIPOTSDKEHUW BCEM JKM3HM; CO3HATEIIbHOE OTHOIICHHWE K HEMPEPhIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHENTHOW mpodecCuoHanbHOM U 0OIIeCTBEHHON
NeSATEeITbHOCTH;

8) ncTeTHYecKoe OTHOIIEHHE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

9) GepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY U
MICUXOJOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIIOJAEH, yMEHUE
OKa3bIBATh MEPBYIO MTOMOIIIb;

10) oco3HanHBIN BBIOOp Oymymied mpodeccur W BO3MOXKHOCTEH pean3aliiu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K TPO(EeCCUOHATBHOU NeITebHOCTH
KaK BO3MOXXHOCTH YYacCTHS B PEIICHUU JIUYHBIX, OOIECTBEHHBIX, TOCYJaPCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX MTPOOJIEM;

MeTanpeaIMeTHbIX:

1) yMeHHe camMOCTOSTEIBHO OMPENEsATh I AESITEIbHOCTH W COCTaBISATH
IJIaHbl  JAEATEIbHOCTU; CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH W
KOPPEKTUPOBAThH JESATEIbHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE PECYPChl A
JOCTIKEHUS TIOCTABJIICHHBIX IIEeJICH M pealn3allii TUIaHOB JCSTEIbHOCTH; BEIOMPATH
YCHEUIHbIE CTPATErUHU B PA3JIMUHBIX CUTYAIUAX;

2) yMmeHue€ NPOAYKTHBHO OOIIATbCA W B3aUMOJAECHCTBOBATH B IMpPOIECCE
COBMECTHOM JIEATEIbHOCTH, YUYUTHIBAThH MO3UIUU JPYTUX YUACTHUKOB JEATEIbHOCTH,
s dexTuBHO pazpemaTth KOHMIUKTHI;

3) BIagcHHWE HaBBIKAMHU II0O3HABATEIBHOW, YYEOHO-HCCIICIOBATCIILCKOU H
MIPOCKTHOW JIeSITENIbHOCTH, HABBIKAMHU pa3pelIeHHs] MpoOJieM; CIOCOOHOCTh U
FOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS] MPAaKTUYECKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHbIX METO/IOB MO3HAHMSI;

4) TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSTEILHOW HWH(POPMAIIMOHHO-
MO3HABATEIBHON JIESITENIbHOCTH, BJIAJ€HWE HABBIKAMHU IMOJIYYEHHS HEOOXOIUMOM
MH(pOpMALIMKM U3 CIIOBapeil pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCSA B Pa3IUUHBIX
HMCTOYHUKAX HHPOpMAIMU, KPUTHUYECKU OLECHHUBATh U HUHTEPIPETUPOBATH
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MH(OpMAIHIO, TOJYYaeMYI0 U3 PA3JIMYHbIX HICTOYHUKOB;

5) ymMeHue HCIonb30BaTh CPeACTBa MHPOPMALMOHHBIX U KOMMYHHKAIMOHHBIX
texHojoruii (manmee - WMKT) B pelieHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TPEOOBAHMM 3PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, peCypcocOepexeHusl, MPABOBbIX U AITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

6) yMEHHE CaMOCTOSITENIbHO OLIEHUBATh U IPUHUMATh PELLIECHUs, ONPEIEISI0Ine
CTPATETHIO MTOBEICHHUS, C YYETOM I'PAKJAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEM;

7) BnaieHHue 3bIKOBBIMU CPEJICTBAMHU - YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOUYKY 3PEHHS, UCITOJIb30BATh aJI€KBATHBIE SI3BIKOBBIE CPEJICTBA;

8) BiIaJeHHEe HaBBIKAMHM [O3HABaTEJbHOM pediaekcud Kak OCO3HaHUs
COBEPIIAEMBIX AEHCTBUN U MBICIUTEIBHBIX IPOLIECCOB, X PE3YIBTATOB U OCHOBAHU,
IPAHUL] CBOEr0 3HAHWA W HE3HAHMS, HOBBIX IO3HABATEIBHBIX 33Ja4 U CPEACTB UX
JOCTHKEHUS.

* NPEOMEmHbIX

— c(pOpMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHKE KaK YaCTH MUPOBOM KYJIbTYPBI
U MeCcTe MaTeMaTHK{d B COBPEMEHHOW IMBUIIM3AIIUU, CIIOCO0OaX ONMUCAHUS SBICHUUN
peaspHOrO MHpa HA MATEMATUYECKOM SI3BIKE;

—  c(hOpPMHUPOBAHHOCTh TNPEJCTABICHUNA O MaTEMaTUYECKUX MOHATUSAX Kak
BAKHENIINX MATEMAaTUYECKUX MOJIEIISAX, TO3BOJISIIOIIMX ONIMCHIBATh U U3y4aTh Pa3HbIE
IIPOLIECCHl U SIBJICHUS; MIOHUMAaHUE BO3MOXXHOCTHM AKCMOMATHUYECKOIO ITOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

— BJAQJEHHUE METOJaMH JOKa3aTeJIbCTB M aJIrOPUTMOB pELICHUS, YMEHHE HX
IIPUMEHSATH, IPOBOJAUTH JOKA3ATEIIbHBIE PACCYKICHUS B X0/ PELICHUS 3a/1a4;

—— BJAQJCHHME CTAHAAPTHBIMU IPUEMaMM  PELICHHUS  pPalMOHAIBHBIX U
UPPaLMOHAIIBHBIX, ITIOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX POTrPaMM, B TOM
yuciae Uil NOMCKAa IyTH pPELIEHUWS W WIUIIOCTPAlWM PELICHUS YpaBHEHUU U
HEPABEHCTB;

— c(OpPMUPOBAHHOCTH TMPEACTABICHUN 00 OCHOBHBIX MOHSATHUSX MAaTEMAaTHYECKOTO
aHaJln3a ¥ UX CBOICTBaX, BlIaJIcHHE YMEHUEM XapaKTepU30BaTh NOBeIeHUE (DYHKIINH,
WCIOJIb30BAHUE TIOJIYYEHHBIX 3HAHUM JUIsl ONMCAaHHWS M AaHaIu3a pPEeaIbHBIX
3aBUCUMOCTEH;

—— BIIQJICHHE OCHOBHBIMH IIOHATUSMHU O IUIOCKHX M IIPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, UX OCHOBHBIX CBOMICTBaX; c()OPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuuecKrue (pUrypsl Ha yepTexax, MOJIEISIX U B peaJbHOM MHUPE;
NPUMEHEHNE M3YyUYEHHBIX CBOMCTB F€OMETPUUECKUX QUryp U GOpMYI AJis pPeIIeHUs
r€OMETPUYECKHUX 3a/1a4 U 3a/1a4 C PAKTUYECKUM COJIEPIKAHHUEM;

—— c(OpMHPOBAHHOCTh MPEJACTABICHUN O TMpolLeccax U SBICHUSIX, HMEIOIINX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTMYECKHUX 3aKOHOMEPHOCTSX B PEaJbHOM MUDE,
OCHOBHBIX TOHSTHUSAX 3JEMEHTAPHOW TEOPHUHM BEPOSTHOCTEN; YMEHUN HAXOJIUTH M
OLICHMBATh BEPOSATHOCTH HACTYIUIEHUS COOBITMH B MPOCTEUIIMX MPAKTUYECKHX
CUTYalMsIX U OCHOBHBIE XapPAKTEPUCTUKHU CITyYalHbIX BEJIMYHH;

—— BJIQJICHUE HABBIKAMH KMCIIOJIb30BAaHHS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IpH
peneHny 3aaad.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1 OobeM yueOHOM AMCUUIIMHBI M BUABI Y4e0HOIH padoThI

s cnenranabHocTH 09.02.07 UndopmanmonHblie cucTeMbl M IPOrPAMMHPOBaHHe

Bua yueOHoii paboTbl

O0beM yacoB

CymMmapHasi ydueOHasi Harpy3Ka BO B3aMMO/IeiiCTBMU ¢ NpenojaBaTejieM

252

O0bem o0pa3oBaTeIbHOI POrpaMMbl

B TOM YHCIJIC:

TEOpEeTUYECKOe 00ydeHNe

234

nabopaTopHbIe PaObOTHI (€CIU TPETYCMOTPEHO)

MPAKTUYECKHE 3aHATUS (€CITU TTPETYCMOTPEHO )

WHJIMBUIYTBHBIA MPOEKT (€CITH MPEITyCMOTPEHO)

KOHTpOJIbHAs paboTa

KOHCYJIbTalluU

14

KOHCYJIbTAallUU MEPEC 5K3aMCHOM

IIpomeskyTOoUHAs aTTecTALMS MPOBOAUTCS B (popMe IK3aMeHAa




2.2. TemaTuyeckuii miiaH u coaepxanue yueonoi qmucuuminasiQ0.04MATEMATHUKA

HaumeHnoBaHue pa3iejioB U TeM Coaep:kaHue y4eOHOTro MaTepuaJa, JadopaTopHblie padoThl H MPAKTHYECKHE 3aHATHA, |Qfbem
caMoCTosITe/IbHAsA padoTa o0yuaumxcs, KypcoBasi padora (poeKT) 4ACOB
1 2 3
Paznen1 AJI'EBPA
Tema 1.1 PazBuTue nonsitus o uncie| Cogep:kanue yuedOHOro Marepuajia 8
1. [lenbie u panroHanbHBIE YKCTA.
2. JleficTBUTENbHBIC YHCTIA.
3. [Ipubnmmxennsle Beruucienus. Kowniexcnoie uucna.
4, Hrorosoe 3ansatue no reme
Tema 1.2 Kopuu, crenenun u|Cojaep:kanue y4eOHOro MaTepuasia 22
Jorapu@msl 1. KopHu HaTypajabHOM CTENEHH U3 YUCTIA U UX CBOMCTBA
2. CreneHu ¢ paliMOHAIBHBIM U J€HCTBUTEIBHBIM MTOKa3aTesneM. CBOMCTBA CTETIEHU C
JICICTBUTEIbHBIM ITOKa3aTesieM. BrlunciaeHue BbIpaKeHUH CO CTENEHSIMHU
3. [Tonsatue norapudma. Jloraprdm ducia, BEIYUCICHUE JTOTapU(OMUUESCKIX BBIPAKCHUH.
OcHogHoe n102apugmuueckoe moircoecmso
4, IIpaBuna aeicTBuii ¢ orapudmamu
5. Hecsatuunblie u HaTypanbHbIe Jorapudmsl. [lepexon ot norapudma no ogHoMy
OCHOBAHUIO K JIOrapu(mMy 1Mo JpyroMy OCHOBAHHUIO
6. [IpeoOpa3oBaHue MOKa3aTeIbHBIX U JOrapU(PMHUUECKUX BhIPAKEHUN
7. Jlorapudmudeckue ypaBHEHHs
8. Pemenne norapumMuueckux ypaBHEHHIMA
9. JlorapudmMuydeckre HepaBeHCTBA
10. |Pemenue sorapupMuU4ecKUX HEPABEHCTB
11  |HMroroBoe 3aHsITHE MO TEME
Tema 1.3 OcnoBbl Tpuronomerpun | Cogep:kanue yueOHOro MaTepuajia 26
1. Panuannas mepa yria. BpamarensHoe apmkenue. CHHYC, KOCUHYC, TAHTEHC U

KOTAaHT'CHC YHCJia




OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

w

PopMyIIbl IPUBEICHUS

CunHyc, KOCHHYC ¥ TAHT€HC CYMMBI H Pa3HOCTH ABYX yriioB. O0s3arenbHas
KOHTpoJibHast pabota Nel

CHHYC ¥ KOCUHYC IBOWHOTO yria. Dopmyibl NOJOBUHHO20 Yed

IIpeobpazosanue cymmvl mpuesoHomempuieckux Qyukyull ¢ npousgeoeHue u
npouseedeHusi 8 cymmy. Boipasicenue mpuconomempuyeckux yHKyuil uepes maH2enc
HONOBUHHO20 AP2YMEeHmdA

[IpeoOpa3oBanue MPOCTEHIINX TPUTOHOMETPUIECKUX BbIPAKEHUIN

Obpamusie mpueconomempuyeckue GYHKYUU: apKCUHyc, apKKOCUHYC, ApKMAH2EHC YUca

Tpuronomerpuveckoe ypaBHeHue Sinx=a

10.

TpuronoMmeTpudeckoe ypaBHeHHE COSX=a

11.

Tpuronomerpuyeckoe ypaBHeHue tgx=a, ctgx=a

12.

Penienne TpUroHOMETPUYECKUX YPaBHEHUHN

13.

HtoroBoe 3aHsaTHe IO TEME

Tema 1.4 ®yHKkHUN, UX CBOMCTBA H
rpagpuku. Crenennbie,
NnoKa3areJibHble, Jorapupmmuueckue
U TPUIrOHOMETpHYeCKHe (PYHKIMH.
OOpaTtHble  TPUIrOHOMeETpPHYECKHE
GyHKIUM.

Copne

JKaHue Y4eOHOro MaTepuaJa

Oynkuus. O0nacTh onpeeNeHuss 1 MHOXKECTBO 3HaYCHHH, rpaduk pyHKINH,
noctpoenue rpadukoB (QyHKIMH, 33JaHHBIX Pa3IMYHbIMU criocobamu. CBoHCTBa
(GyHKIMHM: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPHOUYHOCTD.
[IpomexxyTku Bo3pacTaHus U YObIBaHUs, HAMOOJIbIIIEE M HAUMEHBIIIEEe 3HAUCHUS, TOUKU
skcTpemyma. ['paduueckas unrepnperanus. [Ipumeps! GyHKIMOHATHHBIX
3aBUCHMOCTEH B pealbHBIX MPOIIECCaX U SIBICHUSIX

N

O6patubie GyHKIUU. Ob1acms onpedenienuss u 061acms 3HaueHus: 0OPamHOU QYHKYUU.
I'padux oOpaTHON QYHKIIUH.

Apudmernueckue oneparuu Haj pyHKuusaMu. CnoxxHas QyHKIUS (KOMIIO3HIINSA)

Omnpenenenue creneHHON (YHKIMH, €€ CBOMCTBA U TpaduK.

OmnpezeneHue nokas3areiabHON QyHKIIMHU, ee CBOICTBA U rpaduK.

Omnpenenenue norapugmuyeckor GyHKIIUMH, €€ CBOWCTBA U IpaduK.

N|o|g|A~ W

Omnpenenenre TPUrOHOMETPUUECKUX (DYHKIMIMA, UX cBOWcTBA U rpaduku. Obpammobie
mpucoHomMempuieckue yHKkyuu

20
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[IpeobOpazoBanus rpadukos. [lapannensHpiil HIEPEHOC, CHMMETPHSI OTHOCHTEIBHO OCEH
KOOPJAMHAT U CHMMETPHUsI OTHOCUTENIBHO HayaJla KOOPAUHAT, PACTSKEHUE U CXKATHE
BJIOJIb OCEH KOOPJMHAT.

9. |PemeHue 3ama4 1o JaHHOW TeMe
10. |HWToroBoe 3aHATHE IO TEME
Tema 1.5YpaBHennsi u HepaBeHcTBa | CoaepxxaHue yueOHOro Marepuasia 20
1. .
PanmonanbHbie ypaBHeHUs. CHCTEMBI palliOHATBHBIX YPABHCHUH.
2. .
HppanmonansHbie ypaBHeHUs. CHCTEMbI HPPAMOHABHBIX YPaBHESHUH.
3. .
[TokazarensHbie ypaBHEeHUA. CHCTEMBI TIOKA3aTEIBHBIX YPaBHEHUH
4, o _
VpaBHeHneCcosx=a,sinx=a,tgx=a
5. .
Pemenne TpuroHoMeTpMUECKUX ypaBHEHHM
6.
[Tpuemsbl pereHus palioHaIbHBIX HEPABEHCTB
7.
[Tpuemsbl pereHus: UppalMOHAIBHBIX HEPABEHCTB
8.
[Ipuemsl peleHus Moka3aTeNbHbIX HEPABEHCTB
9. [IpumeHeHre MaTeMaTHUYECKUX METOJIOB ISl PEIICHHUS COJIePKaTeIbHBIX 3a/1a4 U3
pa3INuHbIX 00JacTel HAyKU U MPaKTHKU.
10
Hrorosoe 3aHsTHE 10 TEME
Tema 1.6 Hauana marematudeckoro |Copaep:xanue y4e0HOro MmarepuaJia 42
aHnamsa 1. [MocnenoBarensHOCTH. CIIOCOOBI 3a/ITaHUS 1 CBOMCTBA YMCIIOBBIX MOCIIE0BATEILHOCTEH.
2. Ilonamue o npedene nocnedosamenvrocmu. Cywecmseosanue npeoeia MOHOMOHHOLU

oepanuyenHou nociedosamenvrHocmu. CyMMUpOBaHHE TOCIE0BATEIbHOCTEH.
BeckoneuHo yObIBaroIasi reoMmeTpudeckas mporpeccus u ee cymma. [lonsamue o
HenpepulBHOCIU PYHKYUU
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3. [IpousBoanas. IloHsiTre 0 MPOU3BOIHON (PYHKIINH, €€ TEOMETPUUECKIIA U (PU3UICCKUI
CMBICIL.

4. [IponsBoaHast CyMMBI, pa3HOCTH, IPOU3BECHUS U YacTHOTO (pyHKIwmiA. [TponsBogHas
OCHOBHBIX DJIEMEHTAPHBIX (QYHKITHI

S Borunicnenue npon3BoAHbIX QYHKIUN

6. [IpousBoHas cinoxHON QyHKIMMA

7. VYpaBHeHMe KacaTeabHOU K rpaduky QyHKIUU

8. Bo3spactanue u yosiBaHue QyHKIIAU, SKCTPEMYM (YHKIIHH

S [IpumeHeHue Mpor3BOIHON K MOCTPOCHUIO IPaPUKOB PYHKIUH.

10. [TocTpoenue rpadgukoB GyHKIUN ¢ IPUMEHEHUEM MPOU3BOIHOM.

11. |IIpumepsl HCHOIB30BaHUS IPOU3BOIHON ISl HAX0XKICHHS HAWITyUIlIEero 3Ha4eHus B
NpPUKIAJHBIX 3a1a4ax. HaxoxeHue ckopocTu Ajs mpouecca, 3aaHHoro (GpopMyson u
rpaduKoOM.

12. Bropas npousBoHasi, ee pU3MUECKUI U TEOMETPUUECKUI CMBICI.

13. IlepBooOpa3Has 1 HeonpeAeneHHbI HTerpan. Tabauna HHTerpaios.

14. MeTto HENOCPENCTBEHHOTO UHTEIPUPOBAHHUS.

15. Merton 3aMeHbI IEPEMEHHON

16. |Mero

Jl IHTEIPUPOBAHMSI 110 YaCTIM

17. Onpenenennsbiit unterpan. @opmyna Hetotona-Jleiibnuna.

18. | Bpiuncrenne olpeieNIeHHbIX HHTerpasioB. O0s3arenbHas KOHTpoabHast pabota Ne2

19, | Bpiuncnennue OTIPEJECIIEHHBIX UHTETPAJIOB.

20. |IIpumepsl npUMEHEHHUs] HHTErpasia B TEOMETPUU U (PUBHKE.

21.

HToropoe 3aHsATHE 110 TEME
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Pa3znesn 2. KOMBUHATOPHUKA,

16

CTATUCTUKA N
TEOPUSA BEPOSITHOCTEUN
Tema 2.191eMeHTBI Conepxxanue yueOHOro Marepuasa 6
KOMOHHATOPHKH 1 OcHOBHBIE TOHATHSI KOMOMHATOPUKHU
2. 3amauu Ha MOJICUET YKCJIa pa3MEeIleHU, TepEeCTaHOBOK, coueTaHui. Perenue 3ama4 Ha
nepebop BapuaHTOB
3. ®opmyna ouHoma HerotoHa. CBolicTBO OMHOMMATBHBIX KO03(puieHToB. TpeyroabHuk
[Tackass.

Tema 2.2 Dnementnl Teopum | Coaepxkanue yueOHOro Mmarepualjia 10
BeposiTHOCTEN. aemenTsl | 1. CoObITHE, BEPOATHOCTEL COOBITHS, CIIOKEHHUE U YMHOKEHUE BEPOSITHOCTEN.
MATeMaTH4YeCKOil CTATHCTUKH 5

' Pemenue 3ama4 no Teopun BEPOSITHOCTEN

3. Ionamue o nezasucumocmu cobvimuil. [{uckpemmnas ciy4yaunas 8eIUYUNA, 3AKOH ee
pacnpeodenenus. Hucnosvie xapakmepucmuku OUCKPEmMHOU CIY4AUHOU eIUYUHDL.
Ilonsamue o 3axone OOILUUX HUCEL.

4, [IpencraBienre naHHBIX (TAOIHIIBI, TUATPAMMBI, TPAUKH), ceHepanbHAs
COBOKYNHOCMb, 8bIO0OPKA, cpeOHee apupmemuueckoe,meouana. Ilonamue o 3adauax
Mamemamuyeckou Cmamucmuku.

5. Hrorosoe 3aHsTHE 10 TEME

PA3JIEJI 3.'EOMETPUS
Tema 3.1 Hpsamble  u|CoaepxaHue yueOHOIo MaTepuasa 20

IJIOCKOCTH B IIPOCTPAHCTBE

L AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.
2.
B3anMHOe pacrnoioxkeHue ABYX MPSMBIX B IPOCTPAHCTBE.
3. [TapamienbHOCTb IPSAMOM U INIOCKOCTH.
4. [TapamienbsHOCTB IIIIOCKOCTEM.
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[IepneHIUKyYISIPHOCTD NMPAMOU U IJIOCKOCTH.

6. [IepnieHauKyIsip ¥ HAKJIOHHAS. YTOJI MEXKIy IPAMON U INIOCKOCTBIO.

7. JIByrpaHHbIi yroy. Yoy Mexay INIOCKOCTAMU. llepnenauKyIsaspHOCTh ABYX
IIJIOCKOCTEM.

8. I'eomerpuueckue nmpeoOpa3oBaHus MPOCTPAHCTBA: APAJUIEIbHBIN IEPEHOC, CAMMETPUS
OTHOCHUTEINBHO MIockocTu. [lapamiensHoe npoexktupoBanue. Ob6s3aTenbHas
KOHTpOJIbHAsI paboTaNe2

9. N300pakenne npocTpaHCTBEHHBIX PUTYP.

10. | Uroroeoe 3anstue mo Teme

Tema 3.2 MHOrorpaHHUKH Conepxanue yueOHOro Marepuasa 18

1. |BepmmHssl, pedpa, rpaHu MHOTOTpaHHUKA. Pazsepmra. Muocoepannvie yenvi. Buinykivie

MHo2oepanHuxu. Teopema Diinepa.

2. [Ipusma. IIpsmas u HaknonHas npusma. [IpaBunsHas npusma. [lapannenenunen. Kyo

3. [Tupamupa. [IpaBunbHas nmupamuaa. Terparap

4| Veevennas nupamuoa.

5. Cummetpus B KyOe, mapajieenunee, 8 npusme u nupamuoe

6. |c
eueHus Ky0a, MPU3MbI U TUPAMHUIBI.

. [IpencraBnenus: o0 NpaBUIbHBIX MHOTOTPAHHUKAX.

8. Pemienue 3agau

Hrorosoe 3aHsTHE IO TEME
Tema 3.3 Tesna n noBepxnoctu | Copepxanne y4e0HOro marepuaJia 8

BpallleHus

1.

]_[I/IJ'II/IH)Ip. Ocesbie cewenus u ceyenust napajijieilbHble OCHOBAHRUIO 8 uuﬂqupe

2.

Konyc. Vceuennwvui xomyc.Ocegvie ceuenus u ceuenus napaiieibHvle OCHOBAHUIO 6
KOHYycCe.
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3. Hlap u cdepa, ux ceuenust. Kacamenvnas niockocms Kk cepe.
4. "
TOTOBOE 3aHSITHE 110 TEME
Tema 3.4 HN3mepenuss B|Coaep:xkaHue yueOHOro MaTepuaJia 14
reomeTpun 1. O6beM 1 ero u3mepenne. MnrerpansHas Gopmynaa oobema.
2. Popmyrna oobpeMa Kyda, MPSIMOYTOJIFHOTO NapaJlyIesIeUIIed, TPU3MBIL, IMIIMHAPA. .
3. ®opmyna o0beMa NUpaMuIbl U KOHYcCA.
4. dopmyria IONIA M TOBEPXHOCTH IMPU3MBI M THPAMH/IBI.
5. dopmyia IIOMAIM MOBEPXHOCTEH IIMHAPA U KOHYCA.
6. ®dopmyna oObema 1apa u miIomaas chepsl.
7. [IpakTrueckoe 3ansTue «/3MepeHns B reoMeTpumn»
Tema 3.5 Koopaunatel u|Coaep:kaHue yueOHOT0 MaTepuajia 20
BEKTOPbI
p 1. |IIpsamoyrombHas cucTeMa KOOPAUHAT B IIPOCTPAHCTBE
2. |YpaBHeHnue chepsl, mi0CcKoCmu U NPAMOIL..
3. |I[lonmatne Bekrtopa. Monayns BekTtopa. PaBeHCTBO BekTOpoB.ClOKEHHE, BBIYUTAHUE
BEKTOPOB U YMHO>KEHHE BEKTOPA Ha YHCJIO.
Pa3noxxenue BekTopa 1o HarpaBICHUSIM.
5. |IIpoekmusi Bektopa Ha ocbk. Koopaunatel BekTopa. JleficTBUS HaJ BEKTOpamu,
3aMMCaHHbIMU B KOOPJIWHATHOU opme.
6. |Ckanspnoe npousBeneHue BEKTOPOB
/. |Mcnonp3oBaHue KOOPAMHAT ¥ BEKTOPOB IPHU PEIIEHUM MAaTEMAaTHUECKUX 3a71a4
8. |Hcnonb3oBanue KOOPAMHAT U BEKTOPOB HPHU PEIICHUM MPUKIAJHBIX 337124
9. |Ipakruyeckoe 3ausTHE «KOOPAMHATH M BEKTOPBD
10. |Mrorosoe 3aHATHE MO TEME
KoncyabTanuu 12
KoncyabTauuu nepea 3K3aMeHOM 2
ATTecTanus 6
Bcero 252
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2.3. Coep:xanue JOMAIIHUX 3aJaHUI 00y4aIOIIUXCSH

HanmenoBauue TeMsl

ConepmaHHe JOMAIIHECTO 3aJaHUA

Lenble u paumoHanbHble yncia. PaboTa ¢ LeiabIMu U palliOHAIbHBIMU YHCIIAMU.
BxomHOW KOHTPOJIb

[1], Tm.1,§1, Nel, 2, 4,5 (ueTHbIC)

[TonsTue nefictButenbHOro uncna. [Ipudbnmkennslie Borurcnenus. [lpubauscennoe
3HAYeHUe 8eNUUUHbL U NOSPEUUHOCIU NPUOIUNCEHUL.

[1], Tn.1, §2, Ne8, 9, 10 (ueTHBIE)

Ilonamue komnaexcnoz2o wucna. eticmsus Had KOMRAEKCHbIMU Yyuciamy. Berancinenue
BBIPAKEHUH COJIEpKAIIMX KOMIIEKCHBIEC YUCIIA

[2],771.2,§2.1-2.5, Ne2.8

KopHu HaTypanbHOM CTENEHHU U3 YUCIa U UX CBOMCTBA

[1].'n.1, §4 , Ne32-36 (ueTHBIE)

CreneHu ¢ pallMOHAIBHBIM U AEHCTBUTEIBHBIM MTOKa3aTeneM. CBOMCTBA CTEIIEHU C
JIEMCTBUTEIbHBIM MOKa3aTeaeM. BoIUnClIeHNE BEIPAXKEHUN CO CTENECHSIMHU

[1], .1, §5, Ne64-66 (deTHbIE)

[Tonsarue norapudma. Jlorapudm yucia, BEIYUCICHHUE JTOTApU(PMHIECKIX BBIPAKEHUH.
OcHogHoe n102apupmuneckoe moxircoecmso

[1], Tn.4, §15, Ne267-273 (4eTHbI€)

[TpaBusa neiicTBuii ¢ JorapudmMaMu

[1], T4, §16, Ne293-295 (yeTHbI€)

Jecsituunblie U HaTypaidbHbIe JTorapudMmsl. [lepexon ot gorapudma no ogHOMY
OCHOBAHHUIO K JIorapu(my 1o Jpyromy OCHOBAHHUIO

[1], T4, §17, Ne307-311 (geTHbIe)

[IpeoOpa3oBaHue MoKa3aTeIbHBIX U JOrapu(PMHUUECKUX BHIPAKEHUHN

[1], T'n.4, Ne368-372 (yetHbIe)

Jlorapudmuueckue ypaBHEHUS

[1], T4, §19 Ne337-339 (ueTHBIE)

Pemenue norapumMuueckux ypaBHeHHIA

[1], Tn.4, §19 Ne340-342 (ueTHBIE)

Jlorapudmuueckrue HepaBeHCTBA

[1], T4, §20 Ne355-356 (ueTHBIE)

Pemenne norapudmuueckux HepaBEHCTB

[1], T4, §20 Ne357 (uecTHBIE)

Panuannas MEpa yriia. BpaH_IaTeJ'IBHOG JABHMKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC
qucja

[1], T1.5, §21, Ned07, 408

OCHOBHBIC TPUT'OHOMCETPUYICCKUEC TOXKACCTBA.

[1], T'n.5, §25, Ned59 (4yeTHbIe)

@DopMyIbl TPUBEICHHS

[1], T'n.5, §31, Ne524,525 (uetHbie)

CI/IHYC, KOCHMHYC U TAHTCHC CYMMbI U PA3HOCTHU ABYX YIJIOB.

[1], T'n.5, §28, Ne483, 484 (ueTHbIE)

CuHyC 1 KOCHHYC ABOMHOTIO yria. @opmynsvt noJ106UHHO20 yend

[1], T'n.5, §29, No502,504, 515, 517 (ueTHbIE)

IIpeobpazosanue cymmvl mpuecoHomempuieckux QyHKyuil 8 npouzgedeHue u
npouseedenus 8 Cymmy. Boipasicenue mpueonomempuyueckux Q)yHKyuil uepe3 maHzenc
NOJIOBUHHO20 ap2YMEHmMa

[1], Tn.5, §32, Ne537,538, 518 (ueTHbIe)

[Tpeobpa3oBaHue MPOCTEHIINX TPUTOHOMETPUYECKUX BhIpaKEHUN

[1], T'n.5, §26, Ne465-467 (uetHbIe)
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Obpamnvle mpueoHomempuieckue yHKyuu: apKCUHyc, ApKKOCUHYC, apKMAH2eHC YUCLa

[1], Tn.6, §43, Ne750,751, 752

TpuronoMeTpuieckoe ypaBHeHue Sinx=a

[1], T'n.6, §34, Ne589-591 (derHbIe)

TpuroHomeTpudeckoe ypaBHeHUE COSX=a

[1], ['n.6, §33, Ne571-573 (ueTHbIC)

TpuroHomerpuueckoe ypapHeHue tgx=a, ctgx=a

[1], T'n.6, §35, Ne610,611 (dyetHbIe)

PemreHne TpUroHOMETPUYECKUX YPABHEHUN

[1], T'n.6, §36, Ne620-623 (yeTHbIC)

Oynkuus. O6nacTe onpeaeneHuss 1 MHOXKECTBO 3HaUeHUH, rpaduk QyHKINH,
nocrpoenue rpadukoB PyHKINH, 3aJaHHBIX pa3TuIHbIMU criocobamu. CBOICTBA
(GYHKIMHM: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOIUYHOCTb.
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIee U HAUMEHbIIIEe 3HAYEHUS, TOUKH
skcTpemyMma. ['paduueckas nnrepnperanus. [I[pumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEN
B peaJIbHBIX MTpOLIeccax U SIBJICHUSIX

[2],1.5,§5.1-5.3, Ne5.1-5.4

O6patnbie hyHkumun. Odracms onpedeneHus u 001acmy 3HaYeHUus 00pamuol QYHKYUuu.
I'paduk oOpaTHOM HYHKIINH.

[1], Tn.2, §7 ,Ne132,133 (ueTHbIC)

Apubmernueckue onepanuu Haj GyHKusaMu. CrnoxxHas GyHKIus (KOMIO3UIINSA)

[2], T.5, § Ne

Omnpenenenre cTeneHHor (PyHKIMM, €€ CBOMCTBA B rpaduK.

[1], Tn.2, §6, Ne121 (ueTHBIC)

Omnpenenenre noka3aTeabHON (QYHKIINH, €€ CBOMCTBA U rpaduK.

[1], Tn.3, §11, Ne194 (ueTHbIC)

Onpenenenue norapudmMuyeckoil QyHKIMHU, €€ CBOWCTBA U rpaduK.

[1], T4, §18, Ne324 (ueTHbIE)

Omnpenenenre TPUrOHOMETpUYECKUX (PYHKUUN, X CBOMCTBA U rpaduku. Oopammsie
mpu2coHomempuyecKue hyHKyuu

[1], Tn.7, §38-43, Ne758 (ueTHBIC)

[IpeoOpazoBanus rpadukos. [lapannenbHbIi IEpEHOC, CAMMETPHSI OTHOCUTEIBHO OCEH
KOOPJIMHAT U CUMMETPHUSI OTHOCUTEIHLHO Havyaia KOOPJAUHAT, PACTSKEHUE U CIKaTHE BIIOJIb
0CEU KOOpJIMHAT.

[1], Tn.7 ,§38-43 , No759 (ueTHbIC)

PamuonansHbie YPpaBHCHUSI. Cucremsbl PalOHAJIbHBIX ypaBHeHHﬁ.

[1], T'n.2, §8 , Ne139,148 (4yeTHble)

WppatnmonanpHblie ypaBHeHUs. CHCTEMbl HPPALIMOHAIIBHBIX YPaBHEHUI.

[1], 1.2, §9, Nel152-154 (uetHble)

IlokazaTenbHbIC YpaBHCHMU:L. CucreMsbl ITOKa3aTeIbHBIX ypaBHeHI/II‘/’I

[1], ['n.3, §12, Ne208-211 (ueTHBIC)

VYpaBHEeHHECOSX=4,SiNX=a,tgx=a

[1], Tn.6, §33, Ne571,589,610 (yetHbIe)

Penienne TpUroHOMETpUYECKUX YPABHEHHUM

[1], ['n.6, §36, Ne621-625 (deTHBIC)

HpI/IeMLI PEUICHUS PANUOHAJIBHBIX HCPABCHCTB

[1], 0.2, §8, Ne143

[Tpuemsl penieHHs UppalMOHAIBHBIX HEPABEHCTB

[1], Tn.2, §10, Ne167-169 (ueTHbIe)

HpI/IeMLI PCHICHUS TTOKA3aTCJIbHBIX HCPABCHCTB

[1], Tn.3, §13, Ne230-233 (4yerHbIe)
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IIpuMeHeHre MaTeMaTU4eCKUX METOIOB ISl PELLICHMS COEPKATENIbHBIX 3a1a4 U3
Pa3IUyYHbIX 00JaCTe HAYKH U MPAKTUKH.

[1], Tn.2, §8 , Ne139,148 (4yerHbIC)

IlocrmeqoBaTeIbHOCTH. Cnoco0n1 3aJJaHKs U CBOMCTBA YHCJIOBBIX IIOCICA0BATCIILHOCTCH.

[2].011.5,§5.15-5.17,Ne5.45

Iouamue o npeodene nocredosamenvrhocmu. Cywecmeoganue npeoeia MOHOMOHHOU
oepanuyenHou nociedosamenvrHocmu. CyMMUpOBaHHE TOCIEOBATEIHHOCTEH.
BeckoHeuHo yObIBaromasi reoMeTpudeckas mporpeccus u ee cymma. Ilouamue o
Henpepvl8HOCIU PYHKYUU

[1].771.8,§44, Ne786

[IpousBonnas. [lousaTue o mpon3BogHON QYHKIMH, €€ TEOMETPUUECKUN U PU3NUECKUI
CMBICIL.

[1], T8, §44, Ne780

[IpousBoHAs CyMMBI, pa3HOCTH, TPOU3BEACHUS U YacTHOTO (pyHKIwii. [Ipon3BoaHas
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHHA

[1], Tn.8, §47, Ne840-841 (ueTHbIe)

Boruncnenue npon3BoaHbIX QYHKIUI

[1], Tn.8, §45, No787-788 (4eTHbIe)

[IpousBoiHas ci0XKHON HYHKIMMA

[1], ['n.8, §45, Ne789-790 (ueTHBIC)

YpaBHeHHE KacaTeIbHOU K rpaduKy QYHKIIMH

[1], T'n.8, §48, Ne858(ucTHbIC)

Bo3spacranue u yobiBanue QyHKIUH, SKCTpEMyM (YHKITUN

[1], T'n.9, §49-51, Ne915 (ueTHBIC)

[IpuMeHeHne MPON3BOIHON K MOCTPOCHUIO IPaPUKOB ()yHKITHIA.

[1], T11.9, §49-51, Ne926 (2.,4)

ITocTpoenne rpadmkoB GyHKIHI C MPUMEHEHHUEM TTPOU3BOTHOM.

[1], T11.9, §49-51, Ne926 (6)

[TpuMepb! KCIIOTE30BAHKS TPOU3BOTHOM TSI HAXOXKICHUS HAWITYUIIIETO 3HAYCHUS B
MPUKIIAIHBIX 3a/1a4ax. HaxoxkIeHrne CKopoCTH /I mpoliecca, 3a1anHoro GpopmMyson u
rpaguKOM.

[1], T11.8, §52, Ne937

Bropas npousBoaHas, ee pU3NYECKHIl U TEOMETPUUECKUN CMBICII.

[2].711.9,§9.7-9.8, Ne9.38

[TepBooOpa3Hasi 1 HeonpeaeneHHbIH nHTerpai. Talnuila HHTErpaios.

[1], T1.10, §54, 55, Ne984

Meton HCTIOCPCACTBCHHOI'O MHTCIPUPOBAHM.

[1], ['n.10, §55 , Ne989-991 (uetHbIe)

Meto1 3aMEHbBI HepeMeHHOﬁ

[1], T1.10, §55 , Ne993

Meton HHTCI'PUPOBAHUA 110 YaCTAM

Onpenenennslii naTerpai. Popmyna Hetotona-JleiibHuna.

[1], T'n.10, §56 , Ne1000 (ueTHbIE)

Brluncnenue onpezeneHHbIX HHTErpanoB. O0s3aTenbHast KOHTpoJibHas padoTa Ne2

[1], .10, §57 , Ne1004-1005 (ueTHBIC)

Brrunciexnue OMMPCACIICHHBIX UHTCI'PAJIOB.

[1], T'n.10, §57 , Ne1006 (ueTHBIE)

[TpuMepsl NpUMEHEHUs! HHTETrpalla B TeOMETPUH U (PU3HKE.

[1], T'n.10, §58 , Ne1014 (ueTHbIE)

OCHOBHbBIC TTOHITHUS KOM6I/IHaTOpI/IKI/I

[3].T.1, §4

3a7a4ym Ha MMOJICUET YHCIIa pa3MEIleHNH, IePeCTaHOBOK, coyeTaHuil. Pemenue 3a1a4 Ha
nepedop BapHaHTOB

[3].I'n1, §5
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®opmyna ouHoma Hetotona. CBOHCTBO OMHOMHATIBHBIX KO3 DUIIHEHTOB. TpeyroibHIK
[Tackans.

[3],0n.1,§6

CoObiTHE, BEpOSITHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

[3].0n1,§1,2, Tn.2.3

Ionamue o nezasucumocmu cobvimuil. J{uckpemnas ciyyaunas 6eI1UdUna, 3aKoH ee
pacnpedenenus. Yucnosvie xapakmepucmuku OUCKPEmHOU CIYYAUHOU eTUYUHDL.
Ilonsamue o 3axone b6o1bUIUX HUCe]L.

[3].1.6,7,8

[IpencraBnenne qaHHBIX (TaOIHIIBI, THATPAMMBI, TPAQUKH), ceHepaIbHAsi COBOKYNHOCHIb,
8blO0pKa, cpedHee apughmemuueckoe,meouana. Ilonamue o 3a0auax mamemamudecKou
CMAamucmuKu.

[3],[n.15,§1-4

AXCHUOMEI CTCPCOMCTPHHU U CICACTBUA U3 HUX.

[4], Beenenue, Ne4,5,6

B3anmHoOe pacnosokeHue ABYX MPSIMbIX B TPOCTPAHCTBE.

[4], Tn.1, §1, Ne24,26

[TapanienbHOCTh NPSAMOM U MIOCKOCTH.

[4], Tn.1, §2, Ne50,52

[TapayyienbHOCTh IIOCKOCTEM.

[4], Tn.1, §3, Ne71,72

[TeprieHAMKYISPHOCTD MPSIMOM U TIIIOCKOCTH.

[4],Tn.2, §1, Ne164,166

[lepieHaAnKyIsp M HAKJIOHHASA. YTOJ MEXAY MPSAMOM M TJIOCKOCTHIO.

[4], Tn.2, §2, Ne197,199

JIByrpaHHbIi yroJ. YToJI MeXay II0CKOCTIMU. [IepreHAUKYISIPHOCTh JBYX MJIOCKOCTEMH.

[4], Tn.2, §3, Ne227,229

I'eomerpudeckue mpeoOdpazoBaHus MPOCTPAHCTBA: MAPAIIICTBHBIN TIEPEHOC, CHMMETPHS

[4],mpu. 1
OTHOCHUTEJIbHO MI0cKocTu. [lapanienbHoe NpoeKTHpOBaHUE.
N3o06paxenne mpocTpaHCTBEHHBIX QUTYD. [4],npu. 1
Bepmunsl, pedpa, rpanu MHOTOTPaHHHKA. Paszsepmra. Muocoepanmnvie yenvl. Boinykivie [4], T3, §1, Ne298,299
MHo2oepanHuku. Teopema Diinepa.
[Tpusma. [Ipsmas u HakaoHHas npusma. [IpaBunbnas npusma. [lapannenenunen. Ky6o 1[\11’35333’0%1’

ITupamuna. [IpaBunbHasg nupamuga. Terpasap

[4], Tn.3, §2, Ne332,334

Yceuennas nupamuoa.

[4], T'n.3, §2, Ne371

Cummerpus B KyOe, napajjiesienuneie, 8 npuzme u nupamuoe

[4], Tn.3, §3, Ne381

Ceuenus Ky0a, MPU3Mbl U MUPAMUJIBIL.

[4], Tn.3, §2, Ne104

Hpe,[[CTaBJ'IeHI/IH O IMPpaBUJIbHBIX MHOT'OTpAHHHUKAX.

[4], T'n.3, §3, Ne385

Pemienue 3amad mo teme MHOFOFpaHHI/IKI/I

[4], Ne396

HI/IJ'II/IHI[p. Ocesbie ceuenus u ceuenus napaiieilibHble OCHOBAHUI 8 uwzundpe

[4], .6, §1, Ne659,664

KOHYC. Yceuennwiii KOHYC. Ocesvie ceuenus u ceuenus napajllejlbHble OCHOBAHUIO 6 KOH)Ce.

[4], .6, §2, Ne685,690

ap u cdepa, ux ceuenus. Kacamenvnas niockocms K cgepe.

[4], 0.6, §3, Ne731
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O6beM u ero nzmepenue. Materpansnas popmyna ooObema.

[4], Tn.7, §3

®opmyna obbema Kyda, IPIMOYTOJbHOTO NapalyIeIenue a, IPU3MBbL, IUIHHIIPA. .

[4], 1.7, §2, Ne816,819

®opmyna oObeMa IHpaMHJIbI U KOHYCA.

[4], Tn.7, §3, Ne854

Popmyiia IIonIa A MNOBEPXHOCTH NIPU3MBI U TUPAMUIBI.

[4], Tn.3, §1,2, Ne359

Popmyiia mIonIa M MOBEPXHOCTEW HUIMHPA U KOHYCA.

[4], Tn.4, §1,2, Ne676,691

dopmyia oObemMa 1mapa v mionaas chepol.

[4], Tn.7, §4, Ne887

[IpsimoyroipHasi cCUCTEMA KOOPJIMHAT B TPOCTPAHCTBE

[4], .5, §1, Ne525,527

YpaBHenue chepsl, n1ockocmu u npsAMOoll..

[4], Tn.6, §3, Ne726

[Tonsatue BekTopa. Moayne BekTopa. PaBeHCTBO BekTOpOB.CJIOKE€HHE, BHIYMTAHUE
BEKTOPOB M YMHOXEHHE BEKTOpPA HA YUCJIIO.

[4], T4, §1,2, Ned52, 457

Paznoxenue BCKTOpPA 110 HAITPABJICHUAM.

[4], T4, §3, Ne483.486

[Ipoekuus BekTopa Ha ock. KoopauHarsl JlelicTBus Hajg BEKTOpaMH,

3aMMCaHHBIMH B KOOPJIMHATHOH hopMme.

BEKTOpA.

[4],T'n.5, §1, Ne529, 530, 556, 560

CkajsipHOe MPOU3BEJICHNE BEKTOPOB

[4], .5, §3, Ne581, 584

Hcnons3oBanne KOOpAWHAT U BEKTOPOB IPHU PCIICHUHU MAaTEMATHUYCCKUX 3aJa4

[4], T1.5, §4, Ne602

Vcnonib30BaHNe KOOPJAMHAT U BEKTOPOB NP PEIICHUH NPUKIAAHBIX 3a/1a4

[4], T11.5, §4, Ne603

[1] - Amumos I A. u ap. Anrebpa u Hadana anamu3a.10(11) k1. — M.,2018. ¢.465

[2] - Hanmassa A.A. Marematuka : yueOHuk.- M.: ®OPYM : UHOPA-M, 2019.-(Cepus «IIpodeccuonansroe oOpazoBaHue»). c. 544

[3] — I'mypman B.E.Teopus BeposTHOCTEH 1 MaTeMaTHUYECKast CTaTHCTHKA. - M.: Beiciras mkoia, 2019. ¢.480

[4] — Aranacsu JI.C. u ap. 'eometpus.10 (11) k. — M.,2019.¢.256
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3 YCJIOBHUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOM JUCHUATIIAHBI
3.1 Jlnga peanuzauus OporpaMMbl  JUCUUIUIMHBI  IPEAYCMOTPEH  KaOWHET
«MATEMATHUKA».

O6opynoBaHue yuyeOHOro KaOMHeTa:

— MI0CAJI0YHbIE MECTA MO KOJMYECTBY 00YUaIOLIUXCS;

— pabodee MeCcTO penoaBaTes;

— yyeOHas 10CKa;

— MHOTO(YHKIMOHAJIbHBIA KOMILIEKC MPEenoaaBaTeis;

— HaIJIsIIHbIE TOCOOUS (KOMIUIEKThI YUeOHBIX Ta0JINII, MAKEThl FEOMETPUUECKUX PUTYD
u ap.);

— OuOMoTEeUHbIN HOH.

TexHuueckue cpefcTBa OOY4YEHUsS: MEPCOHAIBHBIA KOMIBIOTEP, MYJbTUMEIUIHBIN
POEKTOP, KOMIIbIOTEpHBIE AUCKU: «BupTyanbublili HactraBHuK. ['eomerpust 10-11 iy,
«Buprtyanbublii HacTaBHUK. AnreOpa 10-11 xim», «Ypoku reomerpun. Kupumn u
Medonuii. 10xi.», «Ypoku reomerpuu. Kupumn u Medoauii. 1 1x1.», «Ypoku anreOpsl.
Kupunn u Medoanit. 10xm.», «Ypoku anredpsl. Kupumn u Medoanii. 1 1k »,
3.2AudopmannonHoe odecrevyeHne peau3alum NporpamMmmel

3.2.1. IleuaTHble N3XaHUS

1. Anumos III.A. u np. Anrebpa u Havana aHanmuza. 10 (11) k1. — M., 2019. c.461

2. Artanacsn JI.C., byryzoB B.®., Kagomuie C.b. u np. ['eomerpust (6a30BbIii u
npoduiabHEIM ypoBHM). 10-11. — M., 2019. ¢.256

3. Komsarun FO.M., TkaueBa M.B, ®enepoa H.E. u ap. mox pen. XKuxuenko A.b.
Anrebpa u HayaJla MaTEMaTHYEeCKOTO aHainu3a (0a30BbIi M MPOGUIbLHBIN ypoBHH). 10
K1 — M., 2019. c.146

3.2.2. D1eKTPOHHBIE U3IAHUA (3JIEKTPOHHBbIE PeCypChl)
1.http://www.allmatematika.ru caiit «Bcst MatemaTika

2. http://www.bymath.netcaiit «Bcs smeMenTapHas MaTeMaTHKa

3. http://www.matburo.rucaiit «MaTemaTrueckoe OI0po»

4. http://www.math.rucaiit «Martepuaisl 10 MaTEMaTUKE»

3.2.3. JIonoJIHUTEIbHbI€ HCTOYHUKH

1.bammmakoB M. M. Anrebpa 1 Hayajga MaTEMAaTHIECKOTO aHaau3a (0a30BBI YPOBEHB ).
11 k1. — M., 2018.¢.358

2.bammvaxoB M.U. Maremartuka: 10 k1. COopHuk 3amad: yue6. mocobue. — M., 2018.
c.208

3.Komvoropos A.H. u ap. Anre6pa u Havana ananmmza. 10 (11) k1. — M., 2019. ¢.387

4 Hukonsckuit C.M., IlotanoB M.K., PemernukoB H.H. u np. Anrebpa u Hayana
MaTeMaTU4ecKoro aHaimsa (0a3oBbIi U npodmibHbIA ypoBHHU). 11 k1. — M., 2018.
c.436

S5.1MIaperun U.®. I'eomerpust (6a30Bsbiit ypoers) 10—11 kit — 2018. ¢.240
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOU

JTUCHUATIIAHBI

Pe3yabTaThl 00y4eHUs

Kputepuu oneHku

MeToabl OLIEHKH

JIMYHOCTHBIX:

1) rOTOBHOCTh K CIIY’KEHHUIO
OTteuecTBy, €ro 3aIuTe;

2) cOpMUPOBAaHHOCTh
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH U OOIIECTBEHHOMN MPaKTHKH,
OCHOBAaHHOT'O Ha JIAJIOre KyJIbTYD,

a TaKKe pa3IMYHBIX  (opM
00IIIECTBEHHOT0 CO3HaAHHS,
OCO3HAHHUE CBOEr0 MecTa B

IOJIUKYJIBTYPHOM MHDE;

3) chopMHUPOBAaHHOCTH OCHOB
CaMOpa3BUTUA U CaMOBOCITUTaHHUA
B COOTBETCTBUU Cc
00IIIeYeTOBEYeCKUMU TIeHHOCTAMU
u naeasamMu TpaXXIaHCKOTO
00111ecTBa; TOTOBHOCTh u
CHOCOOHOCTh K CaMOCTOSITENBHOM,
TBOPYECKOM M  OTBETCTBEHHOU
TeSITeThHOCTH;

4) TolepaHTHOE CO3HAHHE U
MOBEIEHHE B  MOJUKYIBTYPHOM
MHpe, TOTOBHOCTh M CITOCOOHOCTH
BECTH JHAJIOT C APYTUMH JIIOJIEMH,

JOCTUTATh B HEeM
B3aNMOIIOHUMAHHS, HAaXO/IUTh
o0me 1enu M COTPYAHUYATH JUIS
UX  JIOCTHXKEHHS, CIHOCOOHOCTB
MIPOTUBOCTOSATH UJICOJIOTHH
IKCTPEMH3MA, HAaIMOHAJIN3MA,
KceHopoOuu, TUCKPUMHUHAIIUH I10
COLIMANBHBIM, PEUTHO3HBIM,
pacoBbIM, HaIMOHAJILHBIM

MpU3HAKaM H JPYyTUM HETaTHBHBIM
COLIMAILHBIM SIBJIEHUSM;

5) HaBBIKM COTPYIHUYECTBA
co CBEPCTHUKAMU, JIETbMH
MJIQIIIEr0 BO3pacTa, B3POCIBIMHU B
00pa3oBaTeNbHOM,  OOIIEeCTBEHHO
TTOJIE3HOM, y4e0HO-
HCCIIEI0BATENBCKOM, TPOEKTHON U
JIPYTUX BUAAX JIESITEIbHOCTH;

6) HPaBCTBEHHOE CO3HAHUE U
MOBEJICHUE HA OCHOBE YCBOCHUS
00I1IIeueI0BeYECKUX [ICHHOCTEH;

7 TOTOBHOCTH u

Yetko chopMupoBaHO
MPEJCTABICHUN O MaTeMaTUKe
KaK yHI/IBepca.]'H)HOM SA3BIKC
HayKI/I, HpaBI/IJ'H)HOG IIOHUMAaHUEC
3HAYNUMOCTU MATCMATUKNU IS
HaquO-TeXHquCKOFO

nporpecca, pasBuTOE
JIOTHYECKOTO MBIIIUICHUS,
POCTPAaHCTBEHHOTO
BOOOpaKEHU,
QITOPUTMHUYECKON  KYJIBTYPHI,
KPUTUYHOCTh ~MBINIJICHUS HA
YpOBHE, HEOOXOIMMOM ISt
Oynymei  1mpodecCHOHATIbHON
NEeSITeITbHOCTH, TUIst
NPOJOJDKEHNUST O00pa3oBaHUs |
camoo0pa3oBaHus;

IPOYHOE OBJIAJICHUE

MaTEMaTUYECKUMHU 3HAHUAMH U
YMEHUSIMH, HEOOXOIUMBIMU B
IIOBCEIHEBHON  KM3HHW,  JJIA
OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAY4YHbIX
JUCLIMIUIMH ¥ JAMCLUIUIMH
po(eCCHOHATBHOTO LUK, JUIs
nojiydeHuss  oOpa3oBaHUS B
obOmactsix, He  TpeOyroumx
yIIIyOJeHHOM MaTeMaTH4ecKoi
MOATOTOBKHY;

DKCcnepTHOE HAOIIOCHUE
3a JIeATEILHOCTHIO
00yJaronuxcs:

- B CHUTYyalUsAX
COTPYTHUYECTBA

- B CUTyalUsIX KOHQIHKTA

21




CIOCOOHOCT, K 00pa3oBaHUIO, B
TOM YHCJIEe CaMO000pa30BaHUIO, Ha
MPOTSHKSHU N BCeH KU3HH,
CO3HATENIPHOE  OTHOUICHHE K
HEMPEPbIBHOMY 00Opa30BaHUIO Kak
YCIIOBHIO YCIIEIIHON
npoheccroHaIbHON u
0O0IIECTBEHHOM eATENbHOCTH,

8) ncTeTnueckoe OTHOIICHHUE
K MHUpY, BKJIIOYasl 3CTETHKY ObITa,
HAY4HOT'O " TEXHUYIECKOT O
TBOPYECTBA, criopTa,
00IIIECTBEHHEIX OTHOIIEHHUIH;

9) GeperxHOE, OTBETCTBEHHOE
M KOMIICTGHTHOE OTHOIICHHE K
¢duznaeckoMmy u
MICUXOJIOTMYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK H JIpyrux
JIIOJIEN, YMEHUE OKa3bIBaTh IIEPBYIO
MIOMOIIIb;

10) oco3HaHHBIA  BBIOOP
Oymymeit npodeccun u
BO3MOXHOCTEN peanuzanuu

COOCTBEHHBIX KU3HEHHBIX IIJIAHOB,
OTHOIICHUE K MPOoQecCHOHATBHON
JIEATEILHOCTH KaK BO3MOXKHOCTH
y4acTusi B PCEIICHUH JINYHBIX,
OOII[ECTBEHHBIX,
rOCyapCTBEHHBIX,
00IIeHAITMOHATBHBIX ITPOOIIEM;

MeTanpeIMeTHBIX:

1) ymeHHe caMOCTOSITETHHO
ONPENeNATh LEeNN AEATETbHOCTH U
COCTaBIIATH IUIAHBI JEATEITBHOCTH;

YMEET CaMOCTOATCIIbHO
OIPpCACIIATh HCIU ACATCIBbHOCTU
u COCTaBJIATH I1J1aHbI
JCATCIIbHOCTH, CaMOCTOSATCIIBHO

CaMOCTOSTENBHO  OCYIUECTBISTE, | CYIIECTRIIACT, KOHTPOTHPYET H
KOHTPOJINPOBAThH u
KOPPEKTUPYET CBOIO
KOPPEKTHPOBATh  JEATEIBHOCTD; _
MCIONB30BaTh  BCe  Bo3MoxkHble | AC11CIPHOCTD, HCHOJIB3YCT BCC
pecypehI IS nocTikerus | BOSMOXKHBIC — pecypesl s
HOCTABIICHHBIX nenei u | JOCTHXKEHHS IMOCTaBIICHHBIX
peanu3anyy INIaHOB AEATEIbHOCTH, ueneﬁ H peain3allii IIJIAaHOB BKCHepTHOG Ha6J'H'O,I[eHI/Ie
BBIOUpATh YCIIEIIHbIE CTPATEruu B | ACATEIBHOCTH; BBIOHMPACT | 32 JICATEILHOCTHIO
Pa3IUYHBIX CUTYAIHX; yCIICIIHBIE cTpaTeruu B | 00y4arOIIUXCs:
2) ymeHue MPOAYKTHBHO | pasMYHBIX CHTYALHSIX; - B CUTyalllsIX
00IIAThCs W B3AMMONIEHCTBOBATE B | yeeT MPOAYKTHBHO OOIIATHCS | COTPYIHMUECTBA
nporecce COBMECTHOM | B3aUMO/IEHCTBOBATh B | - B CHTyalusX KOHQIUKTA
eATENLHOCTH HUTHIBATH N
a ’ ya rporuecce COBMECTHOM
MO3UIMKA  JPYTUX  YYaCTHHKOB
JIeSITEIbHOCTH, BIAJICET
JeSITeTbHOCTH, a¢dexTuBHO .
pA3PEIATD KOHDIHKTEL HaBBIKAMH l'IO3HaBaTeJ'HZHOI/I,
3)  BuajeHHE  HABBIKAME yueOHO-HUCCIeIOBATENIbCKOW U
1103HABATENBLHOM, yue6Ho- | TPOCKTHOM JIeSITeIbHOCTH,
HCCIENOBATENbCKOM U MpoekTHOoW | HaBBIKAMH pa3peueHud
NeATEIbHOCTH, HaBBIKaMM | TIPOOIIEM; crocoben K
pasperieHust npobneM; | CaMOCTOSATETHbHOMY MIOUCKY
CIIOCOOHOCTh M TOTOBHOCTH K METOJIOB pemeHus
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CaMOCTOATEIIEHOMY MTOUCKY
METOJIOB PEIICHHS MPAKTHICCKUX
3a/1a4, TMPUMCHCHUIO Pa3JInYHbIX
METO/IOB TIO3HAHUS;

4) TOTOBHOCTh u
CIOCOOHOCTh K CaMOCTOSITEIIbHON
WH(POPMAITMOHHO-TIO3HABATEILHON

JEATENBHOCTH, BJIAJICHHE
HaBBIKAMHA MOAYYIEHHUS
HEOOXOAMMON uWHpOpPMAIMK U3

CJIOBapeil pa3HbIX TUIIOB, YMEHHE
OPUCHTUPOBATHECA B Pa3IMYHBIX
HMCTOYHHUKAX WHPOPMAIIH,
KPHUTUYCCKHU OLICHHUBAThb u
HHTEPIPETUPOBaTh WH(POPMAILIHIO,
MoJy4aeMyl0 M3  Pa3iIMYHBIX
UCTOYHUKOB;

5) yMeHHE HCIOIb30BaTh
cpenctBa  MHGOPMAIMOHHBIX |
KOMMYHUKAIIMUOHHBIX TEXHOJIOT UM
(manee - HWKT) B pemennn
KOIHUTHBHBIX, KOMMYHHKAaTHBHBIX
u OpraHMn3allMOHHBIX 3a4a4 C
coOurO/IeHNEM TpeboBaHu
OPrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI,
pecypcocbepexeHusi, MPaBOBBIX U
STHUYECKUX HOpM, HOpM
HHPOPMAITHOHHON 0€301TaCHOCTH;

6) yMeHHEe CaMOCTOSITEIILHO
OLIEHWBATh ¥ MPUHUMATD PEIICHHUS,
OTIpeNENSIONINe CTpATETHIO
MTOBENIEHUS, C YIETOM TPAKIAHCKUX
Y HPaBCTBEHHBIX IIEHHOCTEH;

7) BIameHWE S3BIKOBBHIMH
CpeAcTBaMH - yMEHHE  SICHO,
JIOTUYHO W TOYHO HU3JIaraTh CBOIO
TOYKY  3pEHHs, HCIOIb30BaTh
aJIeKBaTHBIE SA3BIKOBBIE CPEJICTBA;

8) BlmamcHWEe  HaBBIKAMH
MO3HaBaTeIbHONH pedIieKcund Kak

OCO3HAaHUS COBEpIIaeMbIX
NEUCTBUI u MBICIATEIBHBIX
MPOIECCOB, HMX PE3YIbTaTOB U

OCHOBaHHﬁ, rpaHul] CBOCTO 3HAHU
n HC3HAHUA, HOBBIX
MO3HABaTCIBbHBIX 3a/a4 U CPCIACTB
X JOCTUIKCHUA.

NPaKTUYCCKUX
[PUMEHECHUIO

METO/IOB II03HAHUS,;
CIIOCOOEH K CaMOCTOSTEIbLHOM

3ajad,
Ppa3IMYHbIX

UH(POPMALMOHHO-
IMO3HaBaTEILHOMI

JIeSITEIILHOCTH, BJIQACET
S3BIKOBBIMH ~ CPEIICTBAMU U
HaBBIKAMH MO3HaBaTEeIbHON
pedekcun
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npeomemmuix:
— c(hOpMHUPOBAHHOCTH
MIPECTABIEHUN O MaTEMaTUKE Kak
YacTH MHUPOBOM KYJIBTYPHIM MECTE
MaTeMaTUKM B  COBPEMEHHOMU
LIUBUIN3AIHH, CIIOCO0aX OMUCAHMS
SIBJICHUMpEaIbHOr0  MHpa  Ha
MaTeMaTHUYECKOM SI3bIKE;
c(hOpMHUPOBAHHOCTH
MIPEJCTABIIEHUH O MaTeEMaTHUYECKUX
TIOHATHUSX KaK BaXXHENIINX
MaTeMaTHYeCKUX MOJIEIISX,
MO3BOJISIONINX ~ OMHCHIBAaTH U
M3y4aTh  Pa3HBICTIPOIECCHl |
SIBJICHUS; MMOHUMaHUe
BO3MOXKHOCTH ~aKCHOMaTHUYECKOTO
MIOCTPOEHUAMATEMATUIECKUX
TEOpUH;

BJIaJICHUE METOoJaMH
JIOKA3aTeIhCTB W aJITOPUTMOB
pEIICHUs, YMEHUE MX MPHUMEHSATH,
TIPOBOJUTH JloKa3aTelbHbIE
pacCyKIeHusT B XOIE pPCIICHUS
3a/a4;

——  BJAQJCHWE  CTaHJapTHBIMHU
pueMaMu perIeHus
panroHATBHBIX "

HppalMOHATBHBIX,TOKA3aTENbHBIX,
CTETeHHBIX, TPUTOHOMETPHUYECKIX
ypaBHEHUI u HEpPaBEHCTB,
HXCHCTEM; WCIIOJb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX
mporpaMM, B TOM YHCIE JUIA
MOWCKa  TyTH  peIIeHus |
WJUTIOCTpAIiH peteHus
YpaBHEHUI U HEPABEHCTB;
c(hopMHPOBAHHOCTD
MIPEJCTaBIEHUH 00  OCHOBHBIX
TTOHSTHAX
MaTeMaTHYeCKOroaHalm3a W WX
CBOWCTBax, BIAJieHHE YMEHHUEM
XapaKTepu30BaTh TTOBEICHIE
(hyHKIHH, WCIIOT30BaHHE
IOy YEHHBIX 3HaHUH JUTS
OITMCAHUS u aHaJmM3a
peabHBIX3aBUCUMOCTEIA;
BIIaJICHUE OCHOBHBIMHU
MOHATHAMH O  TUIOCKUX |
MIPOCTPaHCTBEHHBIX
TE€OMETPUIECKIX
OCHOBHBIX CBOWCTBAX;
c(OpMUPOBaHHOCTh YMEHHUS
pacmo3HaBaTh reoMeTpHYECcKre
(burypsl Ha YepTexKaxX, MOJIENAX U B
peaJbHOM  MHpe;  I[pPUMEHEHHE
H3y4YEHHBIX CBOICTB
reOMETPUIEeCKuX (QUTYp U POopMyII

¢urypax, wux

[IpaBunbHO QopMyaHpoBaTH  H
YMETh IIPUMEHSTh CBOICTBA
KOpHEW, cTereHel, Jorapugpmos,
apryMEHTHUPOBaTh M  OOBICHATH
IIPUMEHEHNE 3TUX CBOMUCTB ,
OpaBWIBHO (OPMYTHUPOBATH U

yMeTh  TNPUMEHSTh  CBOWCTBA
¢byHkuu#d, mo rpaduky (QyHKIUU
BEPHO 4YWUTAaThb €€  CBOICTBA,
apryMEHTHUPOBaTh M  OOBICHATH
IIPUMEHEHUE 3TUX  CBOMCTB,
OpaBWIBHO (OPMYTUPOBATH U
YMETh MIPUMEHSATh TaONHILy

IIPOU3BOJIHBIA M HHTErpajoB, a
TaKXe€ CBOMCTBA IPOU3BOIHBIA U

WHTETPAJIOB, apryMEeHTHpPOBATh U
OOBSICHATH MIPUMEHEHHE 3THX
CBOICTB , IIPaBUJIBHO
(hopMyIMpOBaThH U yMETh
IIPUMEHATh  CBOMCTBA  KOpHEH,
CTEIEHEH, norapupmon npu
pereHnu MTOKa3aTeNbHBIX,
JorapuQMHIECKUX u

TPUTOHOMETPUYECKUX YpPABHEHH,
apryMEHTHPOBATh H  OOBSICHATH
MIpYMEHEHUE 9TUX CBOKCTB
MpaBWIbHO (OPMYIHPOBATH U
YMETh MIPUMEHSTh MpaBmiIa
KOMOWHATOPUKH U TEopuu
BEPOSTHOCTEH IMPH pElIeHny 3a7ad
Ha HaxOXJEHHUE BEPOSTHOCTEH,
apryMEHTHPOBaTh H  OOBACHATH
MIpUMeHEHH e 3TUX  TIPaBuUII,
MpaBWIbHO (OPMYyITHpPOBaTH W
yMETh  TPHUMEHSITH  TEOPEMBI,
aKCHOMBI, JIEMMBI TIPH pelIeHNN
CTEPEOMETPHYECKUX 3amad,
apryMEHTHPOBaTh H  OOBACHATH
MIPUMEHEHHE DTHUX YTBEPKIACHUU B
TOM WJIM MHOU 3aAaue , MpaBUIBHO
pemars 3aJaYd W BBHINONHATH
MIPaKTHIECKUE PaOOTHI.

VH/IUBUIyJIbHBIN YCTHBIN
onpoc; (GppoHTATLHBIH
YCTHBIN OIIPOC;
BBITIOJTHEHHE JIOKJIA]IOB;
CaMOCTOSITEIbHAS
(nmpoBepouHast) paboTa;
TECTUPOBAHUE;
MIPAKTHIECKOE 3aHATHC;
9K3aMEH
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JUIS peLIEeHUSATEOMETPHUIECKUX
3a7a4 M 3aJad C IPAKTUYECKUM
COZlEpPIKaHUEM;

— c(hOpMHUPOBAHHOCTH
NpPENCTaBICHUH O IIpoueccax u
SIBIICHUSIX, HMMEIOIINX
BEPOSATHOCTHBIN Xapaxrep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSIX
B pealbHOM  MMPE,0CHOBHBIX
MOHATUSAX DJIEMEHTApPHOH TEOPUHU
BEPOATHOCTEH; YMEHUH HAaXOAWUTH

HOIICHUBATD BEPOATHOCTH
HACTYIUICHUS COOBITHI B
MPOCTENIINX
MPaKTUYCCKUXCUTYAITHSIX u
OCHOBHBIE XapaKTePUCTUKU
CIIy4yalHbIX BEJINYMH;

— BJIaJICHHE HaBBIKAMU
HCIIOJTB30BAHUS TOTOBBIX
KOMITBIOTEPHBIX porpaMm

MIPUPEIICHUH 33734
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[Tpunoxenue 1
Crago

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHMSA aJAalTHUPOBAHHOW OCHOBHOM  00pa3oBaTeNbHON
IIPOrpPaMMBbI JI0JKHBI OTPaXaTh:

1) anst TIyxXux, ciaboCbIIANINX, MO3AHOOTJIOXIINX 00YyJaIOMINXCS:

- CIOCOOHOCTh K COIMAIBHOM ajanTallid ¥ WHTErpalii B OOIIECTBE, B TOM YHCIE TPHU
peayin3allii BO3MOXKHOCTEH KOMMYHMKAIlMM Ha OCHOBE CJIOBECHOW peud (BKJIIOYas YCTHYIO
KOMMYHHMKAIIUIO), a TaKXKe, IPU JKEJTaHUH, KOMMYHUKAIlUM Ha OCHOBE JKECTOBOM peyH C JHIAMH,
HMMEIOLMMU HapyLIECHUS CIIyXa;

2) 1uist 00y4aroIMXCcsl C HapyHUIEHUSIMU ONIOPHO-/IBUTAaTENILHOTO anmapara:

- BJIaJIEHUE HaBbIKAMU ITPOCTPAHCTBEHHOM U COLMATbHO-OBITOBOI OPUEHTHPOBKH;

- YMEHHE CaMOCTOSITEIbHO M 0€30MacHO TNepeABUIaThCsi B 3HAKOMOM U HE3HAKOMOM
MIPOCTPAHCTBE C UCIOJIb30BAaHUEM CIIELIUATBLHOIO 000PYA0BAHNUS;

- CIOCOOHOCTh K OCMBICICHMIO U JU(QepeHuranuu KapTUHbl MHpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOMN OpraHu3alnu;

- CHOCOOHOCTh K OCMBICIIEHHIO COI[MAIIBHOTO OKPY)KEHHS, CBOEro MecTa B HEM, IPUHATHE
COOTBETCTBYIOIIMX BO3PACTy IEHHOCTEN U COLMAIIBHBIX POJICH;

3) g oOydaroluXxcsl ¢ pacCTpoiicTBaMM ayTHUCTUYECKOTO CIIEKTpa:

- (dopMmupoBaHHE YMEHHUS CJEelI0BaTh OTPAOOTAaHHOM CHCTeME TpaBUJI MOBEACHUS W
B3aMMOJICHCTBUSI B TPHUBBIYHBIX OBITOBBIX, YUEOHBIX M COIMAIBHBIX CHTYaIlUsX, yICpPKHBATh
IPaHULIbI B3aUMOJICHCTBUS;

- 3HaHHWE CBOUX MPEANOYTCHHUH (OrpaHUYCHU) B OBITOBOM cdepe u chepe HHTEPECOoB.
MeTanpeMeTHbIe pe3yJbTaThbl

MeranpeaMeTHbIE pPE3yJabTaThl OCBOCHHUS aNalTHPOBAHHOW OCHOBHOM 0Opa3oBaTeIbHOM
MIPOrPaMMBbI IOJKHBI OTPaXkKaTh:

1) st TyXux, cIaboCHBIIAIINX, TTO3THOOTIOXIITNX 00YJIarOIUXCs:

- BJaJeHUE HaBbIKAMHM OMNpPENEICHHUS U HUCHOPABICHUS CHEMU(PUYECKHX  OIHUO0K
(arpaMMaTH3MOB) B MMCBMEHHOW U YCTHOM peyn;

2) uist 00y4aroIIUXCsl C pacCTPOICTBAMH ayTEeHTUYECKOTO CIIEKTpa:

- CIOCOOHOCTH IJIAHUPOBATh, KOHTPOJIUPOBAThH U OIICHUBATh COOCTBEHHbIE YUeOHbIE JEHCTBUS
B COOTBETCTBUU C TOCTaBJICHHOW 3aqadyell W yCIOBHUSIMHU €€ pealn3allly MPH COMPOBOXKIAOLIEH
MIOMOIIY MeIarOrH4ecKoro paboTHUKA U OpraHU3YIOIIEH OMOIIH ThIOTOPA;

- OBJIaJICHUE YMEHUEM OIpeessaTh Hanbosee 3pPpeKTUBHbIE CIIOCOOBI TOCTUKEHUS pe3yabTaTa
IIPH COMPOBOKIAIONIEH MOMOIIY MeIaroriueckoro paboTHUKA U OPraHU3YIOIIEH TTOMOIIIH THIOTOPA;

- OBIIQJICHHE YMEHHMEM BBIMOJIHATH JNEHCTBHUS MO 3alaHHOMY QJITOPUTMY WM OOpasily Hpu
COMPOBOXKIAIOIIEH MOMOIIH MEJarOrMYecKOTro pabOTHHUKA U OPTaHU3YIOIIEH TOMOIIYU ThIOTOPA;

- OBJIQJICHHE YMEHUEM OLIEHUBATh pE3YJIbTaT CBOEH [EATEIILHOCTH B COOTBETCTBUHU C
3aJJaHHBIMH STAJIOHAMH MPU OPraHU3YIOIIEH MOMOIIU ThIOTOPA;

- OBJIQJICHUE YMEHHUEM aJIeKBaTHO pearupoBaTh B CTAHIAPTHON CUTYAllMH HA YCIIEX U HEeyAauy,
KOHCTPYKTHUBHO JICHICTBOBAaTh Ja)ke B CUTYyallUsIX HEYCIeXa Mpu OpraHu3yIolleld NOMOIIHU ThIOTOPA;

- OBJIQJICHHNE YMEHHMEM AaKTHUBHOTO HCIOJIb30BAaHUS 3HAKOBO-CUMBOJINYECKUX CPEACTB IS
npeacTaBiaeHus UHPopManuu o0 M3ydaeMbIX OOBEKTaX M MpOLeccax, Pa3InYHbIX CXEM pEIICHHUs
y4eOHBIX M MPAKTUUYECKHX 3a/1a4 ITPH OpraHU3YIoLIeH MOMOIIN Ne1arora-rcuxosora u TbloTopa;

- CHOCOOHOCTh CaMOCTOATENBHO OOpaTHThCA K MEAaroruuyeckoMy pabOTHHUKY (Ieaarory-
MICUXOJIOTY, COIMAJbHOMY IeJarory) B CiIydae JHMYHBIX 3aTPYIAHEHHH B pEIIeHUH KaKoro-iaubo
BOIIPOCA;

- CIIOCOOHOCTh CAMOCTOSITENIFHO JIEHCTBOBATh B COOTBETCTBUHU C 33JaHHBIMM 3TAJOHAMH MPU
MOUCKe MHQOpPMAIMK B PA3IMYHBIX MCTOYHHUKAX, KPUTHUYECKH OLIEHWBATh M HHTEPIPETHPOBATH
MOJIy4aeMyro HH()OPMAIUIO U3 pa3IMYHBIX HCTOYHUKOB.

IMpeamerHsbie

- JUIS CJIETIBIX M CITA0O0BUIAIINX 00yHarOIUXCS:
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OBJIaJICHUE MPABUJIAMH 3aIIMCH MaTeMaTHYECKUX (GOPMYII M CHEIHATbHBIX 3HAKOB PeIbe(HO-
TOUYEYHOU cucTeMbl 0003HaueHuit JI. bpaiins;

OBJIAZICHUE TaKTHJILHO-OCA3ATEIbHBIM CIOCOOOM O0OCIEIOBaHUA M BOCHPUATHS PEIbePHBIX
M300paXeHU MPEIMETOB, KOHTYPHBIX U300paKEHUH reOMETPUICCKUX (GUTYP U JPYTOE;

HAJIMYME YMEHUS BBIIOJIHATH T€OMETPUUYECKHE MIOCTPOCHHUS C MMOMOIIBIO IIUPKYIIS ¥ JIMHEHKH,
YUTaTh pelbeHbIC TPAPUKH AIIEMEHTAPHBIX (PYHKIUI Ha KOOPAWHATHOW IUIOCKOCTH, TIPUMEHSTH
crienuanbHble mpucnocobiaenus 1 penbeduoro yepuenus ("Apadremen", "HkonpHuk");

OBJIJZICHNE OCHOBHBIM (DyHKIIMOHAJIOM ITPOrPaMMbI HEBU3YaIBHOTO JOCTYIa K HH(POpMAIH HA
9KpaHe MEePCOHATBFHOTO KOMIBIOTEpA, YMEHHE HCIIOJIb30BaTh MEPCOHANBHBIE TU(MIOTEXHHUECKUE
cpeacTBa HHPOPMAIMOHHO-KOMMYHUKAIIHOHHOTO JOCTYIIA CIEMBIMHA 00y4JaroIuMUCS;

- U1 00y4aroIuXcs ¢ HapyIICHUSIMU OMTOPHO-JBUTaTEILHOTO arrapara:

OBJIAJICHUE CTIEIMATBHBIMHA KOMITBIOTEPHBIMU CPEACTBAMU PECTABICHHUS U aHAIN3a TAHHBIX
M yMEHHE UCIOJIb30BaTh TMEPCOHAIBHBIE CPEICTBA JOCTYMa C Y4Y€TOM JBHTraTEIbHBIX,
peueIBUTaTeNIbHBIX U CEHCOPHBIX HAPYILICHHIA,

HAJIMYHE YMEHUS MCII0JIb30BaTh MEPCOHAIBHBIE CPEJICTBA JIOCTYIIA.
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