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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUTLINHBI
OV /.04 MaTemaTuKa
1.1. O6s1acTh NPUMEHEHUS] IPOTPAMMbI
Pabouass mporpamma y4eOHOW TUCIHUIUIMHBI SIBJISETCS YaCThIO MPOrPaMMBI
MOJTOTOBKU KBaM(ULIMpoBaHHBIX pabounx, cayxammx (IIIIKPC) mo npodeccun:
43.01.09 IloBap, koHgUTEP

BXOJSLIEN B COCTAB YKPYITHEHHOM I'PYIIIBI CIEHUATIBHOCTEN:
43.00.00 Cepsu3s u typuszm

Pabouass mporpamma y4eOHOW MAHUCHUIUIMHBI MOXET OBITh HCIIOJb30BaHA
npenogaBatensiMu CIIO nst ocyiecTBiIeHHS TOATOTOBKM KBaTU(PHUIIMPOBAHHBIX
pabouux, CIIyKalluX €CTeCTBEHHO-HAy4YHOTO MPOQUIIS.

1.2. Mecto y4eOHO!I AUCHMUIUIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CIEeHAJTHUCTOB CPeIHEro 3BeHa: 001e00pPa30BaTeIbLHbIN UKL,

1.3. llesiu 1 3agaum y4eOHOM IUCHUIINHBI — TPeOOBAHMS K pe3yJibTaTam
OCBOCHMS YUeOHOI TUCIUIINHbI:

Copnepxanue mporpammbel  «MareMaTuka)  HalpaBlIC€HO Ha  JIOCTH)KCHHE
CICIYIOIIUX 1eJIe:

* obOecrieueHue chOpMUPOBAHHOCTU MPEJCTABICHUN O COIMATIBHBIX, KYJIbTYpPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;

» obecrnieueHue CHOPMHPOBAHHOCTH JIOTUYECKOTO, aJTOPUTMHYECKOTO M
MaTEMaTHYECKOTO MBIIIICHHUS;

* obecrieueHre chOPMUPOBAHHOCTH YMECHHUIA MTPUMEHSTh TIOJyUYCHHBIC 3HAHUS TIPH
PEIICHUH Pa3INYHBIX 33]1a4;

» obOecrnieueHre c(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTEeMaTHKE KaK YacTH
OOIIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3BIKE HAYKH, ITO3BOJISIOIICM
OTMCHIBATh U M3y4YaTh PCATbHBIC TIPOIIECCHI U SIBJICHUS

OcBoeHue conepxkaHusi ydyeOHOW IUCHUIUTMHBI «MareMatukay o0ecreunBacT
JOCTHKEHUE CTYICHTAMHU CIICYIOIINX pe3yibmamaos.

* TUYHOCHIHBIX

—— c(OpMUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK YHUBEPCATLHOM SI3BIKE
HAyKH, CPEJICTBE MOJICTUPOBAHUS SIBICHHUH U MPOIIECCOB, UIEIX U METOIaX Ma-
TEMAaTUKH;

—— MOHWMAaHHE 3HAYMMOCTH MaTEMAaTHKH JIJII HAYIHO-TEXHUYECKOTO TIporpecca,
c(hOpPMHPOBAHHOCTH OTHOIICHUS K MaTEeMAaTHKE KaK K YaCTH OOIICUEIOBEUCCKOM
KyJbTYPBI U€pPE3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MaTEeMaTHKH, YBOJIFOITUCH
MaTEMaTUYCCKUX UICH;

—— Ppa3BHUTHE JIOTUYECKOTO MBINUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKCHHUS,
ATOPUTMHYCCKOU KYJIBTYPBI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM



Ui Oyaymie npogpecCuOHaNbHON JEATENBHOCTH, ISl IPOAOKEHUS 00pa30BaHus
¥ caM0o0oOpa30BaHus;

—— OBJIaJICHUE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU B IO~
BCEJIHEBHOM XU3HH, JJIsI OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCLHIUINH U
JTUCIUIUIMH TPOo¢dECCHOHATBHOTO IIUKIIA, TSI MOTY4YeHHsI 00pa3oBaHus B 00J1aCTsX,
HE TpeOyromuX yriayOJeHHON MaTeMaTHYeCKOM MOArOTOBKH;

—— FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHUIO,
Ha NPOTSHKEHUU BCEH JKU3HM; CO3HATEIbHOE OTHOILIEHUE K HEMPEPBIBHOMY 00-
Pa30BaHUIO KaK YCIOBHUIO YCHEIIHOM NMPOoPecCHOHAIBHON U 00IECTBEHHON Jesi-
TEIbHOCTH;

—— FOTOBHOCTb U CLIOCOOHOCTB K CAMOCTOSITEIbHOM TBOPUYECKON U OTBETCTBEHHOM
NESTEIIbHOCTH;

—— TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeNpHOM,  OOUIECTBEHHO  IIOJIE3HOM,  y4eOHO-HCCIIEN0BaTENbCKOM,
IPOEKTHOM U APYTHX BUJAX JESITEIbHOCTH;

—— OTHOILIEHHE K NPOo(EeCCHOHATBHON AESTENbHOCTA KaK BO3MOKHOCTH Y4acTHs B
pPEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npoOJieM;

* MemanpeomMemHuyix:

—— YMEHHE CaMOCTOSITEIIbHO ONPEEATh LEIH IEATEIbHOCTH U COCTABIATh IIaHbI
NEATEIBbHOCTH; CAMOCTOSTEIBHO OCYIECTBIIATh, KOHTPOJIMUPOBATh U KOPPEKTH-
POBaTh AEATENBHOCTD; UCIIOIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUISl TOCTUKEHUS
NOCTaBJICHHBIX LIEJIEH U pealn3aliy IJIaHOB JAesITeIbHOCTH; BBIOMPATh YCIICITHbIE
CTpaTEruy B pa3jINYHBIX CUTYyalUsX;

—— YMEHHME NpPOAYKTHMBHO oOOLIaThCs W B3aMMOJAEWCTBOBAaTH B Ipoliecce
COBMECTHOM  JI€ITENIBHOCTH, YYUTBHIBATh IO3WLHMHM  JPYTUX  yYaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peniaTh KOH(DIUKTHI;

—— BIJIQJICHHE HaBbIKAaMHU TI03HABATEJIbHOM, Y4eOHO-MUCCIENOBATENLCKOW U
MPOEKTHOM JESATENbHOCTH, HABbIKAMU pA3pelIeHHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEILICHUS MPAKTHYECKUX 3a/1a4,
MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

—— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAIIMOHHO-
MO3HABATEJIbHOM JEATEIbHOCTH, BKIIIOUas YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX MH(OpMAlMM, KPUTHUECKU OLCHMBaThb M HHTEPIPETHUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

—— BJIAJICHUE A3BIKOBBIMM CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aJICKBATHBIE A3bIKOBBIE CPEJCTBA;

—— BJaJICHUE HaBbIKAMU [I03HABATEJbHOM peQIeKCUH KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHUI1, IPaHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX IMO3HABATENbHBIX 337a4 U
CPEIICTB JIJIsl UX JOCTHIKEHUS,

—— LIeJIEYCTPEMIICHHOCTh B TOMCKAX U MPUHATHH PEUICHUI, COOOPa3UTEIbHOCTh U
MHTYUIIMS, pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CIOCOOHOCTh BOC-
IPUHUMATh KPACOTy U TApMOHUIO MUPA;

* NPeOMemHbIX:



— c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKe KaK 4YacTH MHUPOBOM
KyJIbTYphl M MECTE€ MATeMaTHKA B COBPEMEHHOW IMBWJIM3AIMU, CIIOCO0ax
ONMCAHUS ABJICHUUN PEATbHOIO MUPA HA MATEMAaTUYECKOM SA3bIKE;

—— c(opMUPOBAaHHOCTh TPEACTABJICHUA O MATEMATHUYECKHX TOHITHSIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJEIAX, IMO3BOJSIONIMX ONWCHIBATH U HM3Yy4aTb
pa3Hble TPOLECCHl W SIBJIICHUS; MOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOTO
IIOCTPOEHHSI MATEMATUYECKUX TEOPHIL;

—— BJAJCHUE METOJAMH JI0KA3aTEJIbCTB U QJITOPUTMOB PEIICHUS, YMEHHUE HX
MIPUMEHSITh, IPOBOJIUTH I0KA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a/1aY;

—— BJAQJCHUE CTAaHJAPTHBIMU NpPHEMaMHU PEHIEHUS  pPalUUMOHAIbHBIX U
UppalMOHaIbHbIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHUE IOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM YHUCJIE JJIsl TOMCKA MYTH PELICHUS W WIUIIOCTPALUM PELICHUS YPaBHEHUU H
HEPABEHCTB;

— chOpMUPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  TMOHSITHSX
MAaTEMATHYECKOTO aHaJIM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeJicHre (YHKIUN, KCIOJIb30BAHUE TMOJYYEHHBIX 3HAHUW MJi1 OMHCAHUA U
aHaJIN3a PEAbHBIX 3aBUCUMOCTEN;

—— BIJIAJICHUE OCHOBHBIMU TIOHATUSMM O IUIOCKHUX W MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (hurypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpuyeckue (PUrypbl Ha 4YepTekax, MOJIEISIX U B PEAbHOM
MUpE; MPUMEHEHHE W3YYEHHBIX CBOMCTB TeOMeTpuyecKux ¢Guryp u popmyn ass
peLIeHUsI TEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

—— c(OpPMHUPOBAHHOCTh MPEACTABICHUI O Tpoleccax M SBICHUIX, UMEIOIIUX
BEPOSITHOCTHBINA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MUDE,
OCHOBHBIX IOHATHUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUI B MPOCTEUIIINX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIMYUH;

—— BJIQJICHUE HABBIKAMHU MCIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM MpU
peleHny 3aaad.

1.4. PekomeHayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOrPaMMbl y4eOHOM
TUCHUNIHHBI:

00s13aTeIbHON ayAUTOPHOM yueOHOM HArpy3ku oOydaromierocss 238 vaca;



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bua yueOHoii padoThl KosmnuyecrBo
4acoB
OQo0s13aTeIbHAN aYyAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 238
B TOM YHCJIE:
NPAKTUYECKHUE 3aHITHS 96
KOHTPOJIbHBIE paOOTHI 6

Hrorosas arrecranud B CI)OpMC IK3aMEHa




2.2. TemaTu4yecKu NJIAH U COAEPKAHNE Y4eOHON AUCHUIIHHBI «MaTeMaTHKa

HaumenoBanue pa3aejaoB U Conepmanne y‘l€6HOI‘O MaTepuaia, MNPpaKTU4I€CKMUE 3aHATU, Oo0bem YPOBeHl)
TEM caMocToATEC/IbHAaA paﬁoTa Oﬁy‘lalOl]_lHXCﬂ qacoB 0CBOCHUHA
1 2 3 4

Brenenue MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMALIMOHHBIX TEXHOJIOTHSIX U 2 1
MIPaKTUYECKON JedaTenbHOCTH. Llenu u 3a1aun u3yuyeHuss MaTeMaTUKH 1pu
ocoenuu npodeccuii CI10 u cnennansHocreit CI10.

Pasznea 1. 30

Anreopa

Tema 1.1. 8

PazButHe nouArus o yucie
Ilenble ¥ panuoHanbHBIE YKCIa. JlelCTBUTENBHbIE YNCIIA. 2 1
IIpakTnueckas padora Ne 1 «Apudmernueckue AeCTBUS HaJl YUCIaAMH, 2 2
CPaBHEHHE YHCIIOBBIX BBIPAKEHUI
[Tpubnuxennsle BiuncieHus. KommuiekcHble uncna. 2 1
IIpakTnueckas padora Ne 2 «HaxoxaeHne npuOIMKEHHBIX 3HAUCHUH BETUYHH 2 2
Y TIOTPEITHOCTEN BBIUMCICHUI

Tema 1.2. KopHu, crenenu u 22

J0rapuQmbl
Kopenb n-oii cTeneHu u ero cBoicTaa 2 1
WppatmonanbHble ypaBHEHUS, HEPABEHCTBA, CIIOCOOBI peLIeHH 2 1
IIpakTnyeckas padora Ne 3 «Brruncinenue u cpaBHeHUe KopHell. Pemenue 2 2
MpPallMOHAIIbHBIX YpaBHEHUI»
CreneHb ¢ paliMoHaJIbHBIM MOKa3aTeneM. [loka3arenbHble ypaBHEHHS, CIIOCOObI 2 1
pelIeHuH.
IIpakTuuyeckas padora Ned«IIpeoOpazoBaHue BbIpaXXEHUH, COIEpKAIIUX 2 2
CTeNeHU. PenieHne mokaszaTenbHbIX YPaBHEHUN»
Jlorapudmsl 1 ux coiictBa. [Ipeobpa3oBaHue BbIpaKEHUN, CBI3aHHBIX CO 2 1




CBOWMCTBaMH JOorapu(mMoB.

IIpakTuyeckas padora NeS«Brruncienue u cpaBHEHHUE JIOTapu(MOB,
KCIOJIb3YsI €r0 CBOMCTBA»

Jlorapugmuueckue ypaBHEHHS.

IIpakTuyeckasi pabora Ne 6 « Pemenne nmorapumMudeckux ypaBHEHUM

Pemenne 3aJa4 110 TEMCE: «KOpHI/I, CTCIICHU, JIOFapI/I(l)MBI».

KonTpoabnas padora Nel mo reme «KopHu, crenenu, jorapupmobnp).

NINIDNIDN

WIN DN -

Paznen 2:
I'eomerpus

80

Tema 2.1. Ilpsmble u TIOCKOCTH B
MIPOCTPAHCTBE

AXCHOMEI CTCPCOMCTPHU U UX CICACTBHUA

IIpakTnueckas padora Ne7 «AKCHOMBI CTEPEOMETPUU U UX CIEIICTBUS»

BzaumHuoe PAacCIoOJIOKCHHUE IBYX NIPAMBIX B IIPOCTPAHCTBC.

IIpakTnyeckas padora Ne§ «B3aumMHOoe pacnonokeHue IByX MPSIMBIX B
IIPOCTPAHCTBE»

NI FFL|IDN| -

[TapannenpsHOCTH NPSIMOM U TIIOCKOCTH. [TapannensHOCTh IIOCKOCTEN.

IIpakTnueckas padora Ne9 «[lapannenbHOCTh MIIOCKOCTEN»

Terpasap u mapauienenuen.

Pemienue 3ama4d mo tTeme «HapaJ'IJ'IeJ'ILHOCTL IMPAMBIX U IIOCKOCTEMH»

IIpakTnueckas padora Ne 10« lapamiensHOCTb NPSIMBIX U IIJIOCKOCTEN

HepHeH,Z[I/IKYJ'I}IpHOCTB HpHMOf/'I " IIJIOCKOCTH.

JIByrpanHbIi yroi. [lepnesauKynsipHOCTb IIOCKOCTEN

IIpakTuyeckas padora Ne 11« leprnieHIUKYIAPHOCTh IPSIMBIX U IIIOCKOCTEN

NINININININININD DN INDNDN

N R RN R RN -

Tema 2.2. MHOTOrpaHHUKH U
KpYIJIble Tena

w
(o0}

[Tousitue MHOrOorpanHuka. [Ipusma.

IIpakTunuyeckas padora Nel2 «IIpusma. [Tapamnenenunesn. Kyo»




[Tnpamuna

HpaBI/IJ'IBHBIe MHOI'OI'paHHUKHA

IpakTuyeckas padora Nel3 «lIupamuna. [IpaBuiibHbIE MHOTOTPAHHUKH

Tena Bpamenus. Llunuuap u KoHyc.

Cdepa u map.

Pemenne 3aaa4 110 TEMC «Tema BpallCHUs»

IIpakTuyeckas pa6ora Ne 14 «Tena BpamieHus»

[Inouaay noBepxHOCTENH MHOTOTPAHHUKOB

IIpakTnueckas padora Ne 15 «llnomanu noBepxHoCTE MHOTOTPAaHHUKOBY

[Inouiany noBepxHOCTEN TeEJ BPALECHUS

IIpakTnueckas padora Ne 16 «[lnomaayu noBepXHOCTEN TN BpaIIEHU»

[Tonsitue 06bema. OOBEM MHOTOTPAHHHUKOB.

IIpakTnuyeckas padora Nel7 «O0beM MHOTOTPaHHUKOBY

O0mBem Ten BpaleHus

IIpakTnueckas padora Nel8 «OObvem Ten BpalieHUS»

Pemenue 3amad mo teme «MHOFOFpaHHI/IKI/I. Tena BpaICHUA».

Konrtpoabsnas padora Ne 2 no reme « MHororpanauku. Tena Bpamenus».

NINININININIDNIDN N DN DN DN NN N NN

WININEFRPINEFPIDN RN RPN PP N[ -

Tema 2.3. KoopiuHaThl ¥ BEKTOPHI

=
(00]

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B TPOCTPAHCTBE.

IMpakTuyeckas padora Ne 19«/[ekapToBa cucrema KOOpAUHAT B MPOCTPAHCTBE»

IlonsTue BCKTOpaA B IIPOCTPAHCTBE. I[CﬁCTBHSI HaJd BEKTOpaMH.

IIpakTnyeckas padora Ne20«/lelicTBus HaJ BEKTOpaMU»

Koopannats! TOUKH ¥ KOOpAUHATHI BEKTOpa. CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB.

RN RN e

IMpakTnyeckas padora Ne21«CkaisipHOE MPOU3BEICHUE BEKTOPOB»

N

IpakTuyeckas padora Ne22 «/cnosib30BaHME KOOPAUHAT W BEKTOPOB MPHU
pElIeHNH MaTeMaTUYeCKUX U MPUKIIAJHBIX 3a]1aU»

NN N INDNDNIDN

N

10




Pemenue 3anay no teme «BeKTOpbI».

KonTpoabHnas padora Ne 3mo treme «BekTopbi». 2
Pasnea 3. 22
OCHOBBI TPUTOHOMETPHH.
Tema 3.1. 22
OCHOBBI TPUTOHOMETPUU
OcHoBHble noHATH. Pagnannas mepa yrina. CuHyc, KOCUHYC, TAHI'€HC U 5
KOTaHI'€HC
IpakTnyeckas padora Ne 23 «HaxoxneHue 3Ha4€HUs] TPUTOHOMETPUUECKUX 2
BBIPQ)KEHUI Ha OCHOBE ONpPEIEICHUS»
OcHOBHbIE TPUTOHOMETpUUECKUE ToxIecTBa. Dopmyiibl mpuBeeHus. PopMyIIbl 5
CJIO’KEHMUSL.
IIpakTnueckas padora Ne24«OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBAY» 2
IpakTuyeckasi padora Ne25 «[Ipeobpa3oBanne TPUTOHOMETPUUECKIX 2
BBIPAKCHHI»
ApKcuHYC, apKKOCHHYC, ApKTaHI'€HC YUCIIa 2
IIpocreiimme TPUroHOMETPUUECKNE YPABHEHUS 2
IIpakTnyeckas padora Ne26«Pemenne npocTedMX TPUTOHOMETPUUYECKUX 2
YpaBHEHUIN»
Tpuronomerpruyeckue ypaBHEHUs!, CBOISAIINXCS K KBaJIpaTHBIM U JIMHEHHBIM 2
YpaBHEHUSIM, CUCTEMbI YPaBHEHUI
IIpakTuyeckas padora Ne 27 «PemeHne TpUroHOMETPUYECKUX YPAaBHEHH, 2
CBOJSIIMXCSI K KBAJPATHBIM U JIMHEWHBIM YPaBHEHUSIM)
KonTtpoabsnas padora Ne 3 no teme «OCHOBBI TPHTOHOMETPHID) 2
Pasznen 4: 24
DyHKIUHN U TPaGUKH
Tema 4.1. ynkuuu u rpapuku 24
[Tonstue pynkunu. CriocoOsl 3ajaHUs PYHKIIMH. 2
I'paduk pynkmuu. [IpeodbpazoBanue rpadhuxon 2
IpakTuyeckasi padora Ne28 «Dynkmuu u rpaduxu. [IpeodpazoBanue 2

rpaduKOBY

11




[TonsaTue o HETIPephIBHOCTU (HYHKIHUU. MOHOTOHHOCTh QYHKIIUH. UeTHBIE U 1
HEYeTHbIC (PYHKINH. 2
2 2

IIpakTHyeckasi padora Ne29 «YeTHbIC M HCUCTHBIC (DYHKIIUH
[lepuonnueckue ¢pynkunu. Bospacranue u yopiBanue QyHKIUH. DKCTPEMYMBI. 2 1
OO6parnbie QyHKITIH 2 1
IIpakTnueckas padora Ne30 «OOpaTHbie (YHKITTN 2 2
Cxema uccnenoBanus ¢GyHKuu. MccnenoBanue CTeNEeHHBIX, OKa3aTeNbHbBIX U 5 1
Jorapu(MHIECKUX (DYHKIIHH.
IpakTuyeckasi padora Ne31 «/ccienoBanue CTENIEHHBIX, IOKA3aTEIbHBIX U 2 2
norapu@MuIecKuX QYHKITHI»
HccnenoBanue TpUroHOMETPUUECKUX (QYHKIUI 2 1
Pemenue 3anay no teme « OyHKIUH U TpadUKI» 1 2
KounrpoabHnas padora Ned4 mo reme « @DyHKUMN U rpauKm» 1 3

Paznen S. 36

Havana maTreMmaTH4ecKoro

aHaJIu3a

Tema 5.1. Hauana MmaTeMaTuueckoro 22

aHanu3a.
YucnoBas mocie10BaTeIbHOCTD 2 1
IIpakTnyeckas padora Ne 32 «Hucnosas nociaen0BaTeNbHOCTDY 2 2
[Tonsitre o npousBoaHON. @opMyIibl U MpaBuiia AU dHepeHIIUPOBAHMS 2 1
IIpakTuyeckasi padora Ne33 «Dopmynbl u npaBuia qudepeHITpPOBaHMS 2 2
ITpousBosHas creneHHO U cioxkHoM (pyHkmu. [Ipon3BoiHbIe 2 1
TPUTOHOMETPUUYECKUX (YHKLHUH.
IIpakTnueckas padora Ne34 «[Ipou3BoHbIC CTENIEHHBIX U 2 2
TPUTOHOMETPHUYECKUX (DYHKIIUI»
IIpakTuyeckas padora Ne35 «HaxoxaeHue npou3BoIHON» 2 2
KacarenbHas k rpaduky QyHkiuu. ['eoMeTpruecKuii CMbICT TPOU3BOAHOM. 2 1
IIpakTuyeckasi padora Ne36«KacarenpHas k rpaduxy QyHKITUN 2 2
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HccnenoBanue GyHKIMIA ¢ TOMOIIbIO Tpon3BoAHOM. [TocTpoenne rpadukos 2 1
GyHKIHH.
IIpakTnyeckas padora Ne37 « MccnenoBanue GyHKIHNA C TOMOIIBIO 2 2
npou3BoiHOM. [TocTpoenue rpadmkoB QYHKITUH»

Tema 5.2. MnTerpan u ero 14

pUMEHEHHE
Omnpenenenue nepsoodpaznoii. OCHOBHOE CBOMCTBO nepBooOpa3Hoii. [IpaBuiia 2 1
HAXO0XJICHHUS MTEPBOOOPA3HBIX
IIpakTnueckas padoraNe38 «HaxoxaeHue nepBooOpa3HbIX Pa3IUYHBIX 2
byHKIAN» 2
[Tnomans kpuBonuHelHOM Tpanenuu. Murterpan. ®opmyna Herotona-JleitOnuma. 2 1
IIpakTnueckas padora Ne39 «HaxoxneHue miomaay KpuBoJIMHEHHON 5 2
Tpanenum)
Beruucnenue uHTerpanos. HpI/IMeHeHIfI‘G ¢opmynbl HeroTona-JlelOHuIa K 2 1
BBIYMCIICHHIO TTOIMaaeH uryp u o0bEMOB Tell.
IpakTuyeckas padora Ned0 «Brrancienune naTerpayion. [Ipumenenue 5 2
¢dbopmynbel Herotona-JIeliOHUIIA K BRIYUCICHHUIO TJIOMAAeH Guryp»
KonTtpouabnas padora Ne 5 no reme « IlpousBoanasi u MHTErpam». 2 3

Pa3znen 6: 26

YpaBHeHus U HEPaBEHCTBA

Tema 6.1. YpaBHeHUs1 ”HEPABEHCTBA 26
PaBHOCHIIBHOCTD ypaBHEHHI 2 1
OO111ie METOABI peleHus] ypaBHEHHI 2 1
IIpakTnyeckas padora Nedl «PemeHne ypaBHEHUIN» 2 2
OO111ie METObI peIIeHUs] CUCTEMBI YpaBHEHU I 2 1
IpakTuuyeckas padora Ned?2 «Cuctembl ypaBHEHUIN» 2 2
Pemrenne 3a1a4d ¢ nOMOIIBIO YPaBHEHUH U CHCTEM YPAaBHEHUN 2 3
PaBHOCMIIBHOCTH HEPABEHCTB 2 1
OcCHOBHBIE IPUEMBI PELICHNS HEPABEHCTB 2
IIpakTnyeckas padora Ned43 «Penienre HEpaBEHCTBY» 2 2
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CucreMbl HEpaBEHCTB

IIpakTnueckas padora Ne 44 «HepaBeHcTBa, cuCTEMbl HEPABEHCTBY

Pemenuie ypaBHeHU, HEPABEHCTB U UX CUCTEM

KonTpoabHasi padora Ne 6 no teme "YpaBHeHusi 1 HepaBeHCcTBA'

NPNINIDN

Pa3znen 7: 18
Kom0unnaropuka, craTucTKa H
Teopusi BEPOSATHOCTEM
Tema 7.1. DnemeHTHI 8
KOMOWHATOPHKH
OcHOBHbIE OHATHS KOMOMHATOPHUKY. 3a/1auy Ha MOJICUET YUCIa pa3MEIIeHUH, 2
IIEPECTaHOBOK, COYETaHUI
IIpakTnyeckas padora Ne 45 «Pemenue 3a7a4y Ha pa3MelleHUE, IEPECTaHOBKY, 2
COUETAHHEY
Pemenue komOuHaTopHbIX 3a1a4. @opmyna 6uHoMa HeroToHa. TpeyroabHUK 2
[Tackais
IIpakTnuyeckas padora Ned6 «PereHne KOMOMHATOPHBIX 3a/1a4» 2
Tema 7.2. DneMeHTHI TEeOpUU 10
BEPOSITHOCTEW U MAaTEMATUYECKOU
CTaTUCTUKH
IToHsATHE BEPOATHOCTHU U €r0 MHTEpIIpeTalluy. THIIbI CIy4allHBIX COOBITHIA U 2
JEMCTBYSI HaJl HUMH.
IIpakTnueckas padora Ne47 «Pemenue npocredux 3a1ad o TEOPUU 2
BEPOSTHOCTHY
IIpenmer cratuctuku. CraTucTudeckas uHpopmanus U GopMsl ee 2
IIPEJICTaBICHHUSI.
Cratuctuueckas uHGopmanus 1 GopMbl ee IpeCcTaBIeHus. 2
IIpakTnyeckas padora Ne48 «OieMeHTHI TEOpUN BEPOATHOCTEN U 2
MaTEMaTHYECKON CTATUCTUKN
BCero 238
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Jisl XapaKTepUCTUKH YPOBHSI OCBOEHUS y4eOHOI0 MaTepHalia UCIOJIb3YIOTCS Cielylolue 0003HaYeHHUS:

1. — o3HaKkomMuTENbHBIN (Y3HABAHHUE PAHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBHIOJHEHHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHU UITU TI0J] PyKOBOJICTBOM)

3. — IPOYKTUBHBIN (TIAHUPOBAHUE U CAMOCTOSITEIFHOE BHITIOJHEHHUE JICATEIHHOCTH, PEIIeHNE MPOOIEMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILIUHBI

3.1 TpeGoBaHMsA K MUHMMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0

Peanuzamus yueOHON NUCHUIUIMHBI TPEOyeT HAMM4Ms: y4eOHOro KabuHeTa

«Maremartukay
KommuiekT yueOHoi#t Mmebenu: pabodyee MeCcTo MpenojaBaTesl,y4eHUYECKUEe CTOIbI —
15 wt., crynbsa — 30 wT., yaeOHas A0cKa, mKad KHUKHBINA — 2 IIT.
Texunueckue cpeacta o0yuyenus: komnbioTep Celeron 2.4 Ghz/4gb/300 GB/-1 mit.
VY4eOHo-HarmsiiHbIe cTeHAbl: « Tabnuia nponu3BoaHbIX»;«Cxema ucciae10BaHus
¢yHkmi»; «CTeneHu U KOpHU U
cBoiicTBa»; TabnunannTerpanony;« TenaBpaiienus»;«KBagpatHoe
ypaBHEHUE»;«DOPMYIIbI COKPALLIEHHOTO YMHOXKEHUSD;
«@opMyiibl  TpuroHoMerpun». KoMmmiekT y4eOHO-METOAMYECKHX MaTepHalloB,
yueOHasi JMTeparypa, pa3laTOuHbIl Marepual, HarsiiHble IMocoOus (Mozeny,
KOMIUIEKTBl Y4€OHbIX TaOMUI] IO BCeMy Kypcy AucUMIUIMHBL, HarmsaHo-
MH(OpPMAIMOHHBIE MAaTEPHAIIBI: TPE3EHTALUHU, BUACOPUIbMBI.
[Tporpammuoeobecnieuenne: OC Windows, mporpammel maketa MicrosoftOffice.
Petupkynsitop OakTepUIIUAHBIN 11 00e33apaKuBaHusi BO3ayxa — | IIT.

3.2 UudopmanmonHoe odecnevyeHue 00ydeHus
Ilepeyens pekomenayeMbIX y4eOHbIX H3AaHui, UHTEepHeT-pecypcos,
JAOMOJTHUTEIbHOH JINTEPATYPbI

OcHOBHbBIE HCTOYHUKH:

1hawmarxoe M.HM. Martematuka: y4eOHUK IS CTyI. YUIPEXKICHUN cpea.npod.
obpazoBanus. — M., 2021.

2.bawmarxos M.M. Matemarnka. 3agauyHuK: y4e0.mocodue s CTyI. YUpeKICHHUM
cpen. npod. odbpazoBanus. — M., 2017.

JlonoJTHUTEIbHbIE HCTOUYHUKH:

1. Konmoropos A.H. Abpamo A.M., Jdyauunsia FO.I1. u ap. AnreOpa u Havana
MaTteMartnyeckoro aHanusa. 10-11 kiaccel yuyeOHUK aiig 00Ieo0pa3oBaTeIbHBIX
yupexaeHuil: 06a3zoBblii ypoBeHb — M.: IIpocBemenne, 2014. (KOMIUIEKT ¢
AIIEKTPOHHBIM NPUIIOKEHHEM). = 384 c.

2.IloropenoB A.B. T'eomerpms. 10-11 kmaccer: yue6. Ilocobme: 6a3oBbIE U
npoduiibHbIN ypoBHU U3a. — M.: [IpocBemienue, 2014 =176 c.

3.JI.C. Atanacsn, B.®. byry3os, C.b. KanomiieB u ap. ['eomerpusi. 10-11 kiaccer:
yue0. [Tocobue: 6a30BbIi U mMpoduabHBIN ypoBHU -18¢ mu3n. — M.: TlpocBemenue,
2019

4. MopnkoBu4 A. I'. Anrebpa u Havana mateMaTtnyeckoro ananmsa. 10-11 k.
VYueOHUK U 3aJadHUK TSI YIaIuXcs 0011e00pa3oBaTeNIbHBIX YUPESKICHUN. - M.:
MmuemosuHa, 2019.

5. H.B. boromornos, [Ipaktnueckue 3aHATHA [0 MaTEMaTUKE, yueOHOE ocoOue

JUTSL CpeTHUX Mpo(hecCHOHANBHBIX YUeOHBIX 3aBefeHnil — M.: Boiciias mikona,
2018. -495 c.
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6. Conoseitunk N.JI., Jlucuukun B.T. COopHUK 3a7a4 O MaTeMaTUKE C
pemeHusamu it TexHukyMoB — M.: OO0 «M3natensckuit nom «OHUKC 21 Bex»:
00O «M3natenscTBO «Mup u oopazoBanuey, 2017. — 464 c.

7.bawmaxos M.M. Matematnka. COOpHUK 3a7ad MpOQPHUIbHON HANpaBIEHHOCTH:
y4ae0.1mocodure I CTyA. yIpexkaeHuu cpen. nmpod. oopazosanms. — M., 2017,

NuTepHeT-pecypesbl:

http://festival. 1september.ru/

http://www.fepo.ru

www.mathematics.ru

http://revolution.allbest.ru/mathematics/d00254043.html

http://ru.wikipedia.org

http://www.mathprofi.ru/differencialnye uravnenija_primery_reshenii.html
http://www.chem-astu.ru/

http://gigabaza.ru/

http://www.youtube.com/watch?v=TxFmRLiSpKo (I"eomeTprudeckuii CMbICT
IPOU3BOIHOM)
http://www.youtube.com/watch?v=PbbyP8oEv-g(IlepBooOpa3Hast 1 HeonpeIeIeHHBII
UHTErpani)

http://www.youtube.com/watch?v=2N-1]jQ T798&feature=channel
(MuTerpupoBaHme Mo 4acTsIM)
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Tab:mia
OCHOBHBIX MHTETPAJIOB)
http://www.youtube.com/watch?v=dU_FMq_Iss0&feature=channel (IToustre
OTIpeIeTICHHOTO UHTErpaa)

http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposTHOCTEIH)

http://www. methmath.chat.ru (meroauka nmpemnogaBaHuss MATEMATHKH )
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUIIIAHBI

KoHTpob 1 o11eHKa pe3yJIbTaTOB OCBOCHUS YICOHOM NUCITUIIIIMHBI OCYIIIECTBIISICTCS
MIPETO/IaBaTeNIeM B IPOLECCE MPOBEACHUS MPAKTUYECKUX 3AHSATUM, KOHTPOJBHBIX
paboT, TECTUPOBaHMS, a TAKXKE BBHIMOJHEHHUS OOYYArOUIMMMCS WHIUBUIYATBHBIX
3aJIaHUM.

Pe3yabTaThbl 00yueHus @®opMbl M MeETOAbI KOHTPOJIA U
(ocBOeHHBIE yMEHHSl, YCBOEHHbIE | OLIEHKHU Pe3y/JbTATOB 00y4eHUs
3HAHMA)

Ymenusa:

HCCIICAO0BATL JJICMCHTAPHBIC q)YHKHI/II/I HpaKTI/I‘{CCKI/IG 3aHATHA, JaCTHUYHO
Hn pcuiaTb HpOCTeﬁIHHG IIPUKIIAAHBIC | IIOMCKOBAsA pa60Ta B rpyiIiax,

3aJ1a4u; TECTUPOBAaHUE, KOHTPOJIbHAs padoTa.
Pemats IJIAHUMETPUYECKUE u | [IpakTnueckue 3aHATHS,
IIPOCTENIINE CTEPEOMETPUUECKUE | UHAUBUIYAJIbHAS padoTa MO KapTOYKaM,
3a/1a4u Ha HaXO0XJIEHUE | TECTUPOBAHUE, KOHTPOJIbHAS paboTa
r€OMETPUYECKHUX BEJIMYMH;

pacIio3HaBaTh HA YEPTEXKAX U MOJEIAX

IIPOCTPAHCTBEHHBIE (bopmbI;

COOTHOCUTBb TPCXMCPHBLIC OOBEKTHI C UX
OIIMCaHUsIMU, H306pa)K€HI/IHMI/I;

Hccnenosathb (monenupoBars) | [IpakTuueckue 3aHATHS,
HECJIOKHBIE IPAKTUYECKUE CUTYAIlUU Ha | MHAUBUyallbHAs paboTa Mo KapTOYKaM,
OCHOBE M3Y4YEHHBIX (HOPMYJT M CBOMCTB | TECTUPOBAHME, KOHTPOJIbHAS paboTa

dburyp u Teu,

CTPOUTH M HcCCIEenoBaTh npocrermue | [IpakTuueckue 3aHATHs,
MaTeMaTU4YeCKHe MOJENH MPHU PEIIEHUHN | UHAUBUyalIbHAs padoTa 1Mo KapTouKam,
NPUKIAJAHBIX 3a]a4, 3a7a4 U3 CMEXHBIX | TECTUPOBAHKE, KOHTPOJIbHAS padoTa.

Y CIIEHMAIBHBIX JUCLHUILINH;

3HaHus:

-3HAUCHHE MaTeMaTUKH B | PaboTa 1o kaproukam, mpakTHYeCKUe
po(eCCHOHAIBHON  JIEATCIIBHOCTH | | 3aHATHS, TSCTUPOBAHHUE.

pu OCBOCHUM OCHOBHOU

npoeCCHOHAIBHOM ~ 00pa3oBaTeIbHOM

IPOTPAMMBI;

OCHOBHBIE MareMmaTthdeckue MeTonbl | [IpakTndyeckuezansaTus,
peleHus MPUKIAIHBIX 33/1a4 B 00JIACTH | CAMOCTOSITEeNIbHAS paboTa,
npodecCUOHATBHOMN 1€ TENbHOCTH; TECTUPOBAHUE,
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OCHOBHBIE  TIOHATUS  CTEPEOMETPHH,
JNEHUCTBUSA Hax BEKTOpaMu B
IIPOCTPAHCTBE, BUABI MHOTOI'PDAHHUKOB
W Tel BpalleHus, HX OO0BEMBI U
IJIOLIAU IIOBEPXHOCTEH;

IIpakTrueckue 3aHATHS,
WHIUBUTyallbHAs padoTa 1Mo KapTouKam,
TECTUPOBAHUE, KOHTPOJIbHAS padoTa.

OCHOBHBIC TIOHSTHUSI 1 METOMBI anreOphl
M HadaJl MaTeMaTHYeCKOro aHajm3a,
OCHOBBI mudepeHInanIbHOrO u
WHTETPAIIBHOTO UCYHCIICHUSI, OCHOBHBIE
MOHATUS CTATUCTUKH, KOMOWHATOPUKH
Y TEOPHH BEPOSITHOCTEH.

[IpakTHueckue 3aHATHS,
WHUBUyallbHAs padoTa 1Mo KapTouKam,
camocCTosTeNbHas paboTa ¢
JIOTIOJIHUTEIIbHOU JINTEPATYPOU,
TECTUPOBAHUE, KOHTPOJIbHAsS padoTa.

WTOroBbIii KOHTPOJIb

9K3aMCH
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