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1. IACHOPT PABOYEHN ITPOTPAMMBI YYEFHOM JUCITUIIJIAHBI

1.1061acTh NpUMeHEHHUsI MPOrPaMMbl y4eOHOH aAucHUNIMHBI Paboyas mpo-
rpaMMa y4eOHOU TUCHUTIIMHBI SIBISIETCS YaCThIO MTPOTPAaMMBI MIOJTOTOBKH CIIe-
[IMAJIMCTOB CPEAHETO 3B€Ha B COOTBETCTBHUM ¢ akTyanu3zupoBaHHbIM OI'OC 1o
CIIEIUAJIBHOCTH cpeaHero npodeccruonansHoro oopasoanus 21.02.17 Ioazem-
Hasl pa3paboTKa MECTOPOKIECHUHN TOJIE3HBIX UCKOMAEMBbIX

1.2MecTo yueOHOH JUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU CIie-
HHMAJIUCTOB CPeIHEro 3BeHa

YueOHas qucruruinHa «MaTtemaTuka) BXOAUT B 0011e00pa3oBaTeIbHbIE MPO-
(bUITBHBIC TUCIIATITAHBI.

B pe3ynbrare 0cBOoe€HHs Y4€OHOW AMCLUILIMHBI y o0ydatomerocs GopMHupy-
I0TCS CleAyolre 001mue U npogeccHOHaAIbHbIC KOMIIETEHIIUM:

OK 01. BeiOupatsb crioco0sl pemieHus 3a1a4d npodeccnoHanIbHOMI

NEATEIbHOCTH MPUMEHUTEIBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Ocy1iecTBiIsTh TOUCK, aHAIN3 U HHTEPIIPETAIMI0 UHPOPMALIUH,

HE0OXOAMMOM ISl BBIMOJTHEHUS 3a]1a4 MpohecCUOHATBHOM IEeATeIbHOCTH;

OK 03. IlnanupoBaTh U peaiu30BbIBaThH COOCTBEHHOE MTPO(PECCHOHATLHOE U
JUYHOCTHOE PA3BUTHE;

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH/E, 3PHEeKTUBHO

B3aMMOJICHCTBOBATh C KOJIJIETaMU, PYKOBOACTBOM, KIINEHTaMHU.

OK 05. OcCy1iecTBIATh YCTHYIO U MUCBbMEHHYI0 KOMMYHUKAIIMIO HA TOCYyAap-
CTBEHHOM s3bIke Poccuiickoit deaepaiiuu ¢ yaeToM 0COOEHHOCTEN COLMAIBHOTO U
KYJbTYPHOTO KOHTEKCTA;

OK 06. IIposBiIATH rpakIAHCKO-TTATPUOTHYECKYIO MTO3UIUIO, JEMOHCTPUPO-
BaTb OCO3HAHHOE MOBEJEHUE HAa OCHOBE TPAJAMIIMOHHBIX O0IIEUYETIOBEYECKUX IEH-
HOCTE;

OK 07.CopneiicTBOBaTh COXpaHEHUIO OKPY’KAIOIICH Cpeabl, pecypcocodepe-
XKeHU10, 3QPEKTUBHO ACHUCTBOBATH B YPE3BHIUANHBIX CUTYAIUSX;

1.3PexomMen1yeMoe KOJIMYECTBO YACOB HA OCBOEHHE IPOrpaMMbl y4eOHOM Juc-
UMIIMHBI:
MaxkcumanbHas yaeOHnas Harpyska 344 yacos, u3 Hux 115 gacoB miis camocTosi-
TEJILHOW pabOoThI

OO0s3arenbHas ayIUTOpHAs Harpy3ka oOydarorierocsi 229 yaca, BKJIIOYAET B
ce0s1 95 yacoB JEKUMOHHBIX 3aHATHHI U 134 yaca NpakTUYECKUX 3aHATHH,

[Tpu yTeHMH JEKIIMOHHOTO Kypca TEKYIIHd KOHTPOJIb YCBOSHHUS Y4eOHOTO
MaTepurajga OCHOBHOM Maccoi 00yJaroImuxcsi OCYIIECTBIISETCS B JOPME TECTOBOTO
KOHTPOJIS 3HAHWW, MUCHBMEHHOTO M WHAMBUAYAIBHOTO YCTHOTO OmIpoca o0ydaro-
HIMXCS B PaMKaX ayJIuTOPHON CaMOCTOATEIHHON PaOOTHI.



2 CTPYKTYPA YUEBHOM JUCHOUILJIAHBI

2.100bEéM yueOHo# TUCHMILIUHBI U BHAbI y4e0HOH padoThl

Buabl yueOHOI padoThl O0bém
4acoB
MakcuMasibHasi yueOHasi HArpy3Ka 344
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAs HArpy3Ka (Bcero) 229
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHATUSI 95
MPAKTHYECKUEC 3aHSATUS 134
CaMOCTOSATEIbHBIC Pa0OTHI 115




2.2 TeMaTH4YeCKHUil IVIAH U cOJepKaHUe YUeOHO JUCHMILUINHBI «MaTeMaTHKa»

HauMeHoBanue Conep:kanue y4eOHOr0 MaTepuaJia, NpakTuieckue padorsl, camocto- | O0bem | YpoBeHb
pa3aesioB U TeM siTeJIbHAsi padoTa 00y4ar0IUXCs 4YacoB | OCBOCHHUS
1 2 3 4
BBenenue 3
BBenenne Cojep:xkaHue JEKIIMOHHOTO MaTepuana 1 2
1 [Ipenmer n 3anaun Kypca. MaremaTrka 1 Hay4HO — TEXHUYECKUI
nporpecc. MaremaTuka 1 COBpEMEHHAsI BBIUUCIIUTENIbHAS TEXHUKA,
IPOrpaMMHUpPOBAaHKE, SIKOHOMUYECKas: MH(opMaTHKa.
Ponp MaTemaTuku B 1 MaTEMAaTHYECKUX 3HAHUHN B TOATOTOBKE CIELU-
aJIMCTOB BHIOPaHHOM Mpodeccumu.
CamocrositeibHasa padora Odopmiienue pedepara o teme "l[lpu- 2 3
MEHEHUE MAaTeMaTUKU B IPOU3BOJICTBE
Adaredpa 19
Pa3nen 1 PazBurne noHATHSA 0 YHCJIE
Tema 1.1 Coneprxanue JEKIMOHHOTO MaTepuaia 2
Iesbie u paunoHaidb- | 1 | [lensle n palKroHaIbHbBIC YKCIIA. JJeCTBUTENBHBIC YHCIIA. 2
HBIC YHCIa [TpubnumxeHne NEUCTBUTENBbHBIX YUCEN KOHEYHBIMHU JECATHUYHBIMU
npoOsimu. [TorpeniHocTy NPUOIMKEHUN U BIYUCIICHUMN.
CamocrosiTesibHas padora: BerancieHuss ¢ MOMOIIBI0 MUKPOKaJb-
KYJIITOPOB. BhIUMCIIEHNE 3HAYEHUMN BBIPAKECHUN 3 3
IIpakTHyeckoe 3aHsATHE
[Tpaktuueckas pabora Nel «JleiictBurensHbie uncia. [IpubmmkeHabie 9

BBIYHCJIICHU A




ConepmaHI/Ie JICKOMOHHOT'O MaTCpHalia

Tema 1.2 1 | AnreGpanueckas (hpopMa KOMIUIEKCHOTO Ynciia. TpuroHoMeTpuye- 2
KommiekcHbie ckas popMa KOMIUJIEKCHOTO YHCJIa
yucJia
CamocrosiTesibHas padora: CocTtaBUTh Ta0MIy "Bl KOMIUIEKC-
HBIX YHUCEJ, UX U300paKeHne Ha KOMIUIEKCHOM TIOCKOCTH (4acTHbIE 2
clIy4yau
IIpakTHYeCKOe 3aHATHE 2
[TpakTueckas padbota No2 «/lelicTBUS HaJl KOMIUICKCHBIMH YHCIIAMI)
Pasznea 2 KopHu, crenenu u jorapu@pmsl 35
Tema 2.1 Coneprxanue JEKIMOHHOTO MaTepuaia
Kopuu u crenenn 1 | KopHu HaTypanpHOI CTENEHHU U3 YHCIIa U UX CBOWCTBA
Cremnenu ¢ palMOHAIbHBIMU NTOKA3aTeNIIMH, UX CBOMCTBA 2
CamocrositenbHas padora: [IpeoOpa3oBaHue U BRIYUCIICHUE BbIpa- 4
YKEHUH, COJIepKAIIUX CTENEHU
IlpakTHyeckue 3aHATHS 4
[Tpaktrueckast padora Ne3 «CteneHu ¢ 1eHCTBUTEIbHBIMU TTOKa3aTe-
JISIMM, X CBOMCTBa»
IIpaktruueckas pabora Ne4 «JleficTBUs cO CTENEHSIMI
Tema 2.2 Coneprxanue JEKIMOHHOTO MaTepuaia
Jlorapugmbi 1 | Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOTApU(PMHUUECKOE TOXKIE- 2
CTBO
2 | IlpaBuna neiictBuii ¢ sorapupmamu. [lepexo kK HOBOMY OCHOBaHUIO 2
CamocrositeabHas padora: Qopmyrna nepexoia oT Jiorapudma mno 2
OJIHOMY OCHOBAHHIO K JIorapu@my 1o Jro060My ApyroMy OCHOBAHHIO
IIpakTHyeckune 3aHATHS 4

[Tpaktrueckast pabora No5 «JlecsiTuuabie U HATypaJIbHBIEC JTOTAPU(MBD)




[TpakTuueckas padota Ne6 «IIpeobpazoBanue norapuMUIECKUX BbIpa-
JKEHUIN

Tema 2.3 CoJepkaHue JEKIIMOHHOTO MaTepuana 2
IIpeodpa3oBanue Bbl- | 1 | [IpeoOpa3zoBaHue palmoOHAIbHBIX, CTETIEHHBIX BBIPAXKEHUN
paxxeHum [Tpeobpa3zoBanue upparoHaIbHBIX BBIPAKEHUH
CamocrositenbHas pabdora: [IpeoObpazoBanrie BoIpakeHUN 3
IIpakTHuyeckue 3aHATHS 6
[Ipaktruueckas pabora Ne7 «IIpeoOpazoBaHue Moka3zaTeabHbIX BbIPAKE-
HUI
[Ipaktrueckas pabora Ne8 «IIpeoOpazoBanue sorapupMHUIECKUX BbIpa-
KEHUN»
[Ipaktrueckas pabora Ne9 «IIpeoOpazoBaHue BbIpaKEeHUIN
Pa3nes 3. OCHOBBI TPUTOHOMETPHH 29
Tema 3.1 CopeprkaHue JEKIMOHHOIO MaTepuaa
OcHoBnble TpUrono- |1 | CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YKcia
MeTpHYeCKHUe TOKIAe- OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA. DOPMYIIBI IPUBEEC- 2
cTBa, GopMyJibl pHU- Hust. DopMyIbl IBOWHOTO yIuia.
Be/ICHUA
2 | [IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUIECKUX (DYHKITUH B TIPOU3- 2
BEJICHUE U 00PaTHO.
CamocrositenbHas padora: Tabnuma-mmaprainka: OCHOBHBIE TPH-
TOHOMETPUYECKHUE TOXKIECTBA, (POPMYJIIbI MPUBEICHNUS, (DOPMYJIBI 4
JIBOMHOTO yIJia
IpakTH4yeckue 3aHATHUS 6

[Tpaktrueckas pabora Nel0 «Paguannas mepa yria. BpamarensHoe 1Bu-
KEHUE»

[Tpaktruueckast pabota Nel1 «OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIE-
cTBa. POpPMYJIBI TPUBEICHUS»




[Tpaktruueckas pabora Nel2 «CuHyc, KOCUHYC IBOWHOTO yTiiay

CoJep:kaHue JEKIIMOHHOTO MaTepuana y)
Tema 3.2 1 | IIpocreiiime TpUroHOMETPUICCKHUE YPABHEHUS
Tpuronomerpuueckue —
VPABHEHHS 1 Hepa- 2 | IIpocTeiinirie TPUTOHOMETPUYECKUE HEPABEHCTBA 2
BeHCTBA CamocrosiTesibHas padora: CoctaButh Tabnuiy: "Pemenus tpu-
TOHOMETPHUUYECKUX HEPABEHCTRB', TaOIUIy-IIIapraiky "YacTHeie 3
CJIy4au PEUICHUs] TPUTOHOMETPUYECKUX YPaBHEHUI .
IlpakTHyeckue 3aHATHS 6
[Ipaktrnueckas padora Nel3 «IIpeoOpa3zoBaHre TPUTOHOMETPUUYECKHUX
BBIPAKEHUM C UCTOJIB30BAHUEM TPUTOHOMETPUUYECKHUX TOKIECTBY»
[Ipaktrueckas pabora Nel4 «PemieHue TpUroHOMETPUYECKUX YpaBHE-
HUI
[Ipaktuueckas pabora Nel5 «PerieHue TpuroHOMETpUYECKUX HEpa-
BEHCTB»
Pa3nen 4. ®yHKIUHN, UX CBOMCTBA U IrPpauKu 21
Tema 4.1 Coneprxanue JEKIMOHHOTO MaTepuana 2
DyHKIUM, 1 ®yukiuu. O6nacTh onpeeseHus: 1 MHOXKECTBO 3HaueHui CBOi-
UX CBOMCTBA cTBa (DYHKIIMH: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTh, OTPAHUYCH-
HOCTb, IEPUOANYHOCTD
2 | Iloctpoenue rpadmKoB deMEHTAPHBIX HYHKIIUN 9
CamocrositenbHas: padora: [locTpoeHus rpadmKoB 37€MEHTapHBIX 4
byHKIUH
IIpakTHYyeckne 3aHATHS 4

[Ipaktuueckas pabora Nel6 «Iloctpoenue rpadukoB 351eMEHTapHBIX
byHKIHID)

[Tpaktuueckas padora Nel7 «IIpoMexxyTku Bo3pacTanusi, yObIBaHUS,
HanOoJIbIIIee, HANMEHbBITIee 3HaYeHUST QYHKIUUA. TOUYKH SKCTPEMYMar




Tema 4.2 CoJep:kaHue JEKIIMOHHOTO MaTepuana
I'papuxn pynxkomint |1 | Cnoxnast GyHKIUS (KOMITO3UIINS) 2
CamocrosiTesbHas padoTa: 3anucarh B TETPaJb OCHOBHBIE ITAIIbI 3
«IBKEHUs» Tpaduka QyHKINN
IpakTHueckue 3aHATHS
[TpakTrueckas pabota Nel8 «Apudmernueckue oneparuu Haj GyHKITH- 4
MU
[Tpaktuueckas pabora Nel9 «Iloctpoenue rpadukoBy
Paznesa SCreneHHble, NOKa3aTeIbHbIE, JOrapupmMuiecKkie i TPUTOHOMeTPpHUYeCKHe PyHKIMH 30
Tema 5.1 CojepkaHue JEKIMOHHOTO MaTepualia
Omnpenesienus 1 | [loka3zaTenbHas pyHKIUA, €€ TpaUK U CBOICTBA 2
pyHkumii, ux Jlorapudmuueckas pyHkuus, €€ rpaduk u cBoOcTBa
CBOMCTBA M rPaQHUKH | ) Cunyc, ero rpaduk 1 CBOICTBa 2
TanreHc, ero rpaduk 1 CBOWCTBA.
CamocrositenbHas padora: [loctpouts rpaguku nmoka3aTeIbHOM,
norapudMuyueckor (GyHKIUU MPU PA3THUUHBIX OCHOBAHUSAX U 110 HUM 4
3amucaTh CBOMCTBA QYHKITUN
IlpakTHyeckne 3aHATHUSA 8
[Tpaktuueckas pabora Ne20 «Crenennas QpyHkius, e€ rpaduk U CBOM-
CTBa»
[Tpaktuueckas pabora Ne21 «Jlorapudpmuueckas GpyHkuus, e€ rpapuk u
CBOMCTBA»
[Tpaktrueckas pabora Ne22 «Kocunyc, ero rpaduk U CBOWCTBa»
[Tpaktrueckast pabora Ne23 «Kotanrenc, ero rpaduk u CBOWCTBa»
Tema 5.2 CoJep:kaHue JEKIIMOHHOTO MaTepuana
IIpeoOpa3oBanus rpa- | 1 [IpeoOpazoBanue rpagukoB, mapalieIbHbINA IEPEHOC, CHMMETPHSL. 2
(puxos Pacrtsxenue, cxaTtue rpadMKoB BAOJIb OCEH KOOPAUHAT
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IIpakTuyeckue 3aHATHS

[Ipaktuueckas pabora Ne24 «IlapaynenbHblid TEpeHOC, CHMMETPHUS OTHO-
CUTEJIBHO OCEl KOOPAMHATY

[Ipaktuueckas pabora Ne25 «llapannensHblii mepeHoC, pacTsKEHUE, CKa-
THE

Pa3znen 6. Hauana MmaTeMaTHYeCKOI0 aHAJIN3A

44

Tema 6.1
ITocaenoBaTeJILHOCTH

CopeprkaHue JEKIMOHHOrO MaTepuaa

1 | IlonATue o mpenese nNocueaoBaTeIbHOCTH

CamocrosiTesibHas padora: Beimucats B TeTpaab GopMyiy paszio-
YKEHUS KBaIPaTHOTO TPEeXUJIeHa HA MHOXUTEIH, (DOPMYJIbl COKpa-
IIEHHOT'O YMHOEHUS

HpaKTl/I‘IeCKOC 3aHATHC

[TpakTuueckas padota Ne26 «CriocoObl 3a/1aHUsI TIOCIIEI0BATEIIBHOCTEH,
CBOMCTBA YHMCJIOBBIX MOCJIEA0BATEIIHLHOCTEI

Tema 6.2
Ipenenant

COIIGp}KaHI/IG JICKOIMOHHOT'O MaTCpHalia

1 | Ipenen GpyHKIMHU B TOUKE, HA OECKOHEYHOCTU
Brruncnenue npenenon

CamocrosiTesibHas padora: OdopmiieHUe COOOIIEHUS IO TEME:
"[IepBeIil 1 BTOpOY 3aMevaTenbHble Tpeaensl’. COCTaBUTh KOHCIIEKT
TEMBI IO CIAEAYIOIEMY TUIAHY:

HpaKanecxoe 3aHATHC

[Ipaktruueckas pabora Ne27 «Bpruucienue npeaenoB GyHKIIMN B TOUKE,
He OECKOHEUHOCTH

Tema 6.3
IHonsitue
MPOU3BOAHOM

CoJep:kaHue JEKIIMOHHOTO MaTepuana

1 | [IpousBognas. ['eomerpuueckuii, pU3NUECKUIl CMBICI.
YpaBHeHue KacaTebHON K rpaduKy HyHKIIUH.

2 [IpousBoaHasi CyMMBbI, pa3HOCTH, TPOU3BEACHUS, YACTHOTO (PYHK-
1195041
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CamocrosiTteabHasi padora: CocTaBUTh TaOIUIYy 3HAUSHHUHN MPOU3-

BOJHBIX HEKOTOPBIX dJIEMEHTAPHBIX QYHKIUN 4
IIpakTHuyeckoe 3aHATHE 2
[Tpaktruueckas pabora No28 «IlpaBuia BeIYUCICHUS IPOU3BOIHBIX)
CopeprkaHue JEKIMOHHOrO MaTepuaa
Tema 6.4 1 | Ilonsatue cinoxHoi (yHKIIHH. 2
IIpousBoaHas BrlunciieHne «Ci0KHOM» MPOU3BOIHOU
CJIOKHOM (PyHKIMH CamocrosiTenbHasi padora: J[onoaHuTh TabJIMIly TPOU3BOIHBIX 3
HEKOTOPBIX JIEMEHTAPHBIX QYHKIUN "CIOKHBIMHU" TPOU3BOAHBIMH.
IIpakTH4YecKoe 3aHATHE
[IpakTuueckast padota Ne29 «Brrurciienre nporu3BOAHBIX CI0KHOM 2
byHKITUN
Tema 6.5 Cozeprxanue JEKIMOHHOTO MaTepuaia
Ipunoxenus 1 OKcTpeMyM (PyHKINH, HAX0KIEHUE IPOMEKYTKOB BO3pAaCTaHus, 2
MPOM3BOIHOM yObIBaHUS PYHKITUU
2 | UccnenoBanue GyHKIMA C TIOMOIIBIO MPOU3BOTHOM 2
CamocrosiTesibHas padoTa: Beimucaths B TETpaib KOMIIEKCHYIO
CXEMY MCCJIEAO0BAHMS U MOCTPOCHUS rpauKOB PYHKIIUU C TOMO- 4
1[I0 TPOU3BOJHOMN
IIpakTUyeckue 3aHsATHS
1 | [Ipaktuueckas pabora Ne30 «HaxoxkaeHue HauMeHbLIEero, HauooJb- 4
1Iero 3HaYeHus1 (PYHKIMKU Ha OTPE3KE»
2 | Ilpaktnueckas pabota Ne31 «Iloctpoenue rpadukoB QyHKIHI)
Pasznea 7. IlepBooOpa3Hasi u MHTErpaJs 31
Tema 7.1 Coneprxanue JEKIMOHHOTO MaTepuaia
Heonpenenennbrii 1 | [lonsiTue nepBoOOpPa3HOM, TAOIMYHbBIE HHTETPAJIBI. 2
HHTErpaJ Metox 3aMeHbI NEPEMEHHOM B HEONIPEAEICHHOM UHTErpaje
2 | MeToa MHTETpUpPOBAHUS 110 YaCTAM 2

12



CamocrosiTenbHast padora: Tabnuia 3HaAYEHU HHTETPaJIOB HEKO-
TOPBIX AJIEMEHTAPHBIX QYHKIUH

IIpakTuyeckue 3aHATHS

[Tpaktrueckas pabora Ne32 «BprurciieHre HeOnpeIeIeHHBIX HHTErPaioB
METOJIOM 3aMEHbI IEPEMEHHON

[Tpaktrnueckas padora Ne33 «BprurciieHre HEONpeIeIEHHBIX HHTErPATIOB
METOJOM MHTETPUPOBAHUS 110 YACTIM

CopeprkaHue JEeKIMOHHOrO MaTepuana

1 | OnpeneneHHbIN HHTETpaIL.

Tema 7.2
OnpeneneHublii

2 | [IlpuMeHeHue onpeneNIeHHOTO HHTEerpasa sl HaXO0XKJIESHUS II0Ia 1
KpuBOJUHEHHOM Tpanenuu. @opmyna Herotona-JleiOHuma

HHTerpaJ

3 | [IpuMeHeHue onpeneeHHOTO HHTEerpasa sl HaXoXKIeHus: 00bEéMa
TeJia BpalleHUs

CamocrosiTesibHast padoTa: @opmMyIibl BEBIYMCICHUS TIIOMIAAECH
KPUBOJIMHENHBIX TPaICLHil; TPUMEHEHHE ONPEIEICHHOIO UHTE-
rpana

IIpakTHYecKHe 3aHATHS

[Ipaktrueckast pabora Ne34 «BpruuciieHre onpeieIeHHbIX HHTErpaioB
Pa3IMYHBIMH CTIOCOOAMI

[Tpaktrueckast padota Ne35 «lIpunoskeHus onpeaeIeHHbBIX UHTETPATIOB)

Paznen 8. YpaBHeHus u

HepaBeHCTBA

28

Tema 8.1

Cojep:kaHue JEKIIMOHHOTO MaTepurasa

YpaBHeHus

1 PaBHOCUIIBHOCTH YpaBHEHMH, cUCTEM. PalinoHanbHble ypaBHEHUS U
cucteMbl. ppauoHaIbHbBIE YPABHEHUS U CUCTEMBI
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CamocrosiTebHas pa60Ta: Pemenue PaCUYCTHBIX 3a/a4 I10 TCMC
"paSJIO}KCHI/IC Ha MHOXUTCIIN, BBCACHNC HOBLIX IICPCMCHHBIX, IO~
CTaHOBKa

IIpakTyeckue 3aHATHS

[IpakTrueckast padota Ne36 «Pelienre ypaBHEHUMN: pa3ioxKEHUE HA MHO-
YKUTEJIM, BBEJICHUE HOBBIX MIEPEMEHHBIX, MOJICTAHOBKA

[TpakTrueckas pabota Ne37 «Pemienue ypaBHEHUI U cucTeM rpaduye-
CKUM MeToJIoM. HecTanmpapTHbie ciocoObl pelieHus] ypaBHEHHID)

Tema 8.2
HepaBencrBa

COIIGp}KaHI/IG JICKOIMOHHOT'O MaTCpHalia

1 PaI_[I/IOHaJ'ILHBIG HCPaBCHCTBA U CUCTCMBEI.
Fpa(bI/I‘IGCKOC PCHICHUC CUCTCM JIMHEHMHBIX HCPAaBCHCTB C IBYM:I IIC-
PCMCHHBIMU. Iloka3aTenbHbIE HCPABCHCTBA

2 | YpaBHEHHs, coAeprKalIye MEPEMEHHYIO 10T 3HAKOM MOTYJIS
HepaBenctBa, coneprkaiue mepeMeHHyI0 Mo 3HAKOM MOYJIS

CamocrositenbHas padora: CoctaBuTh TaOIUIy "BCE PEIICHUS JIU-
HEWHBIX HepaBEHCTB", rpaduuecKoe PelIeHne CUCTEM JTMHEHHBIX
HEPABEHCTB C JBYMs IEPEMEHHBIMU

IIpakTuyeckue 3aHATHS

[Ipaktruueckast pabora Ne38 «PenieHue HepaBeHCTB METOI0M UHTEPBa-
JIOB»

[Ipaktrueckas pabora Ne39 «300pakeHre Ha KOOPAMHATHOM TIOCKO-
CTH MHO>KE€CTBA PEIICHN HEPABEHCTBA C IBYMS IEPEMEHHBIMU U UX CH-
CTEM»

Paznen 9. KomOnnaropuka, CTaTHCTHKA M TEOPHUsi BEPOATHOCTEN

37

Tema 9.1
JIEMEHTbI

CoJep:kaHue JEKIIMOHHOT0 MaTepuana

1 3aga4M Ha TOJICUET YUCTIa Pa3MEIleHU, IEpeCTaHOBOK, COUETaHUN

CamocrosiTesibHas padora: PenieHue pacyeTHBIX 3a7a4 110 TEME
«3JI€MEHTHl KOMOUHATOPUKI
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KOMOHUHATOPHKH IpakTHyeckue 3aHATHA

[Tpaktruueckas pabora Ne4( «Perenue 3a1a4 Ha nepedop BapuaHTOBY

[Ipaktuueckas padora Ne41 «Dopmyna 6unoma Hertorona. CBoiicTsa Ou-
HOMHUHAJIBHBIX KOA(DPUITUEHTOBY

[Tpaktrnueckas pabora Ne42 «TpeyronpHuk Ilackans»

Tema 9.2 ConepxaHue JEKIIMOHHOTO MaTepuana
JJIeMEHTBI TEOPHH |1 [ Co6prTie, BepOSTHOCTH COOBITHS, 2
H BEPOSITHOCTEN TeopeMa c10KE€HHsI U YMHOKECHHS BEPOSATHOCTEN.
dopmyIia IOITHON BEPOATHOCTH.
2 | JluckpeTtHas ciydaiiHasi BeJIMUMHA, 3aKOH €€ pacipeieTICHusI. 2
YHuciioBble XapaKTEpUCTUKHU JUCKPETHOM CIIyYalHOW BEJIMYHUHBI
CamocrosiTesibHas padoTa: PenieHue pacyeTHbIX 3a7a4 10 TEME 4
«COOBITHSI, BEPOSITHOCTH COOBITHSI
IlpakTHyeckue 3aHATHS 6
[Tpaktrnueckas pabora Ne43 «CnoxkeHne U yMHOKEHHE BEPOSTHOCTEN
[TpakTuueckast padota Ned4 «IloHsTHE O HE3aBUCUMOCTH COOBITHI
[Tpaktuueckas padora Ned5 «JluckperHas cirydaiiHasi BeJIMUUHA, 3aKOH
€€ pacupeacIeHUs»
Tema 9.3 CoJepkaHue JEKIIMOHHOT0 MaTepuana
JIeMEeHTBI 1 [IpeacraBnenuie naHHbIX (TAOJIHILIBI, AUATPAMMBI, TPAPUKH) 2
MaTeMaTH4eCKoii cTa- CamocrosiTesibHasi padora: PemeHne pacueTHBIX 3a7a4 ¢ IpUMe- 4
TUCTUKH HEHHUEM BEPOSTHOCTHBIX METOJIOB
IIpakTHYeCKOe 3aHATHE 2
[Tpaktrueckas pabora Ne46 «PereHue npakTHYECKUX 3aa4 ¢ IpUMEHe-
HUEM BEPOSITHOCTHBIX METOJIOB)
I'eomeTpust 22
Paznen 10. Ilpsimble ¥ JIOCKOCTH B POCTPAHCTBE
Tema 10.1 \ Coneprxanue JEKIMOHHOT0 MaTepuaia 2
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IMapajuteJbHOCTDL B
MPOCTPAHCTBE

1 ITapannenbHOCTh IIOCKOCTEN. [IepIIEHANKYIISIPHOCTD NIOCKOCTEN

CamocrosiTenbHas padora: BzanMmHoe pacnofiookeHHe JIByX Mps-
MBIX, IPSIMOM M TNTIOCKOCTH B IPOCTPAHCTBE, TOCTPOUTH B TETPAIU
BCEBO3MOJKHbBIC BAPUAHTHI

HpaKTl/I‘IeCKOG 3aHATHC

[Tpaktrueckas padora Ne47 «llapanenbHOCTh NPAMOM U MIIOCKOCTH

Tema 10.2
IepnieHAUMKYISIPHOCTD
B IIPOCTPAHCTBE

CopeprkaHue JEKIMOHHOrO MaTepuasa

1 Yron Mexy mpsAMOM U IJIOCKOCThIO. JIByrpaHHbBIN yro. YTod
MEK]Ty TIOCKOCTSIMH.

Camocrositenbnas padora: PazoOpats TeopeMy 0 nepreHInuKy-
JIIPHOCTH ABYX IIOCKOCTEM, BBIMIOJHUTH B TETPAAHN YEPTEK, CIC-
JaTh COOTBETCTBYIOIIUE 3aIIMCHU; PEUICHUE 3a/1a4 Ha HAXOXKIEHUE
JIBYTPAHHBIX YTJIOB

IIpakTH4yeckue 3aHATHSH

[IpakTuueckast padota Ned8 «I['eomeTprueckue npeodpazoBaHus Mpo-
CTPaHCTBA: NapAJLIEIbHbBIN IEPEHOC, CAMMETPHS OTHOCUTEIIBHO IIJIOCKO-
CTH»

[TpakTuueckast padota Ned9 «IlapanienbHoe NPOSKTUPOBAHUE)

[TpakTuueckas padota Ne50 «M300pakeHust IpOCTPAHCTBEHHBIX (PUTYP»

Pazges 11. MHOrorpanHuKu

20

Tema 11.1
MHoOrorpaHHuKH

CoJep:kaHue JEKIIMOHHOT0 MaTepuana

1 [Ipsimas npusma, riomaab MOBEPXHOCTH.

2 ITupamupa. [IpaBunbHas nupamuaa

CamocrosiTenbHas padora: Beinonnenue makeroB u3 guryp (13
OyMaru, IpOBOJIOKH U JIp. MaTepuasoB). BeinmonHenue ueprexeit
(A3) npaBUIBHBIX MHOTOIPaHHUKOB( KyO, TETpadp, OKTadIp)

IIpakTH4yecKkue 3aHATHS
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[Tpaktuueckas pabora Ne51 «Bepminnsl, peOpa, rpaHd MHOTOTPAHHUKA)

[Tpaktuueckas pabora Ne52 «llapannenenunen. Kyo»

[Tpaktuueckas pabora Ne53 «Ceuenus kyba, NpU3MBbl, TUPAMUIBD)

[Tpaktrnueckas padora Ne54 «lIpencraBiieHre o NpaBUJIBHBIX MHOTOTPaH-
HUKax (TeTpadp, Ky0, OKTa’Ap, JOACKAdP, UKOCAIAP)»

Paznen 12. Tesia 1 nOBEepXHOCTH BpallleHUS 16
Tema 12.1 Copep:xaHue JEKIIMOHHOTO MaTepuana
Tena u moBepxnoctn |1 | Hunuuap. OcHoBaHue, BbICOTA, OOKOBAsi TOBEPXHOCTH, 00pa3yto- 2
BpallleHus! 11asi, pa3BepTKa
2 Konyc. OcHoBaHue, BpIcOTa, O0KOBas IOBEPXHOCTh, 00pa3yroias, 2
pa3BepTka
CamocrosiTenbHasi padora: Brinonnenue makeroB ¢uryp(1u-
JUHAP, KOHYC, 1ap) 8
IIpakTHyecKue 3aHATHS 4
[Tpaktruueckast pabora Ne55 «OceBbie CeUeHHS U CEUEHUS MapaliebHbIe
OCHOBAHUIO
[Tpaktrueckas pabora Ne56 «Illap u cdepa, Ux ceueHus»
Paznea 13. U3mepennsi B reoMeTpuu 23
Tema 13.1 Cozeprxanue JEKIMOHHOTO MaTepuaia 2
O0bém 1 O0BEM u ero uzmepenne. Dopmyisl 00bEMa Ky0a, MPSIMOYTOJIBHOTO
®opMyJibl 00bEMa napasuiesienunena
2 dopMyibl 00bEMA IPU3MBI, IIWIIHH]IPA. 2
3 @opMyibl 00bEMa MUpaMubl, KOHYCa, apa 2
CamocrosiTesibHas padoTa: Pemenue pacyeTHbIX 3a7a4, MOJr0- 4
TOBKA K MMCbMEHHOMY OIIPOCY
IpakTHyeckue 3aHATHUS 6

[Tpaktrueckast pabora No57 «Brrancienne 00bEMOB TEI»
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[Tpaktuueckas pabora Ne58 «Brrunciienue 00bEMOB MOBEPXHOCTEN Bpa-
HICHUSD)

[TpakTuueckas padota Ne59 «Ilogobue ten. OTHOmIEHUS TUIOMAAeH, 00b-
€MOB MMOBEPXHOCTEN MOAOOHBIX TEI

Pa3nea 14. KoopauHaThl M BEKTOPbI 30
Tema 14.1 Cojep:xkaHue JEKIIMOHHOTO MaTepuana
Koopaunarsi 1 [IpsimoyroJibHas (JieKkapToBa) cCUCTEMa KOOPJIMHAT B IPOCTPAHCTBE 2
YpaBaenus chepsl, IIOCKOCTH U PSIMOI
CamocrosiTesibHas padoTa: Pemenre pacyeTHbIX 3a1a4, MOJro- 4
TOBKA K YCTHOMY, INICBMEHHOMY OIIPOCY
IlpakTHyeckue 3aHATHS 4
[Ipaktrnueckas pabora Ne60 «PaccrosiHue Mmexay AByMsl TouKamu. Bei-
YUCJIEHUE KOOPANHAT CEPEIUHBI OTPE3KA»
[TpakTueckast padora Ne61 «Pemienue 3a1au KOOPAMHATHBIM METOJIOM
Tema 14.2 Coneprxkanue JEKIMOHHOTO MaTepuaia
BexkTopsl 1 | Bektopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. YTOI MEKIY 2
JIByMSI BEKTOpaMu
BrlunciieHne KocuHyca yria MeXJy BEKTOpaMHU
2 | Koopaunats! Bektopa. CKasipHOE IPOU3BE/IEHUE BEKTOPOB 2
CamocrosiTesibHas padoTa: PenieHue pacyeTHbIX 3a7a4 10 TEME 4
«BeKkTopb»
IlpakTHyeckue 3aHATHS 12

[Tpaktrueckast pabora Ne62 «IIpaBuia cioxxeHusi BEKTOPOB»

[Tpaktrueckast pabota Ne63 «YMHOKEHHE BEKTOpa HA YUCIIO»

[TpakTuueckas padota Ne64 «CransgpHoe MpOoU3BeJICHUE BEKTOPOBY

[Tpaktrueckas pabora Ne65 «BekTopHOoe 3a7aHUE TPSIMBIX U TUIOCKOCTEH
B IPOCTPAHCTBE
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[Tpaktuueckas pabora Ne66 «IIpoekiust BeKTopa Ha 0Ch

MATEMATUYCCKUX U IIPUKIIAAHBIX 3a1a9»

[Ipaktuueckas pabora Ne67 «/crosnb3oBaHue BEKTOPOB MPU PEIICHUU

HNroroBas arrecramus B popme 3x3amena (1, 2 cemectp)

Bcero:

344

19



3 YCJIOBUS PEAJINBAIINU ITPOI' PAMMBI YUYEBHOHN
JUCHUITJIMHBI «MaTtemaTnka»

3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus nporpaMMbl AUCIUIUIMHBI TPEOYET HATUYHUS y4eOHOTO
kaOuHera «MaTtemaThKa»
O6opynoBanne yueOHOTO KaOUHETA:
- TOCAJI0YHBIC MECTA IO KOJIMYECTBY 00YJaIONTUXCS;
- pabouee MeCTO IS TIPEToIaBaTelIs;
- HarJIsaHBIC TOCOOuS;
- TIJIAKAaTHI.
Kaxnprii KOMIIIEKT y4eOHO-METOAUYECKUX MOCOOUH COCTOWT M3 TaOJIHIY
(A1), paznarounoro marepuania, AU hepeHIIuPOBAHHOTO MO YPOBHIO CII0KHOCTH, U
BapUAHTOB 3aJJaHUM TI0 BCEMY KYPCY, a TAK)KE€ METOJUYECKUX MOSICHEHUM.
- Kommuiext Tabnun «Tpuronomerpus» (17 tabnui);
- KommuiexT Tabnui «Anredpa 9 knacey (12 tabnmir);
- Kommekt Tabnun «Anredpa 10 xkmace» (14 tabmaun);
- KommuiexkT Tabnun «Anredpa n Havyana aHanu3sa 11 kimace» (15 tabnun);
- KommiexT Tabmun «Muororpannuku. Tena Bpamenusy» (11 tabmun);
- Kommnekt tabnui «I'eomerpust 11 kmace» (12 tabmnuir).

3.2 UndopmaunonHoe odecnevyeHne 00yueHust

Ilepeyenbr pexkoMeHAyeMBbIX Y4eOHbIX H3aaHuii, UHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypbl

OCHOBHBIC HCTOYHHUKH:

1. boromonos H.B. [Ipaktuueckue 3aHaTHs 10 MaTeMaThke: Y ueOHOe mocooue
JUIS. CPETHUX CIIeIUaIbHBIX YUeOHBIX 3aBefeHui. — M.: Bwicmmas mikoina,
2015

2. boromonoB H.B., Cepruenko JI.FO. CO0OpHUK TUAAKTUYECKUX 3aJaHHUM 1O
MaremaTuke: Y4ue0. mocobue yis cpel. crell. yue. 3apefaeHuii. — M.: Beici.
mk., 2014.

3. boromonor H.B., [Ipaktuueckue 3ansatust mo matematuke: Yueb. [locobue.
-4-¢. u3n., crep. — M.: Beicm. mik., 2014,

4. Jlucnukun B.T., Conoseitunk M.JI. Marematuka: Yue0b. ITocobue mist tex-
HUKYMOB. — M.: Beicui. mik., 2015.

5. Maremaruka qjs TexHukymoB. ['eometpust. [lox pen. I'.H.fxoBnea — M.:
Hayxka, 2015

Jlomo,THUTE IbHbI€ HCTOYHUKH:

1. Buxkrtop lllumaues; mox pea. A.H. TuxonoBa Maremaruka: y4eOHUK |
npaktukyM st CITIO 8-e wmsm., mepepab. m mom. - M.: M3matenbcTBO
FOpaiit, 2014. - 447 c. - (Cepus: I[IpodheccnonanpHoe odOpazoBaHue)
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2. Maremaruka: yueOnuk qys CI10/ O.B. Tatapaukos [u ap.]; mox oo, per.
O. B. TarapuukoBa. - M.: U3gatensctBo FOpaiit, 2016. - 450 c. - (Cepus:
[IpodeccronanpbHOE 0Opa3oBaHUE)

HNuTepHeT pecypcsi:
http.//www.phus.ru/index.html

http://www.allmath.ru

http://www/kvant/info

21


http://www.allmath.ru/

4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEFHOI

JTUCHUTIIAHBI

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB oﬁyqemm

Oo6mue u nmpogeccuo-
HAJIbHbIE KOMIIETEHIMHU

OK 01. Bsibupath
CTIOCOOBI peleHus 3a1a4
npoeCCUOHATBLHON  JTesi-
TEITHLHOCTH MIPUMEHU-
TEJBHO K

pPa3TUIHBIM KOHTEKCTaM;

OK 02. OcyniecTBiATh
MOWCK, aHAJIN3 U
UHTEpHIpeTanuo UHPOp-
Mallyu, HEOOXO0IMMOM
VTS

BEITIOJTHCHUS 32124
npodeCCUOHAIBHOU Jiesi-
TEIHHOCTH,

OK 03. IlmanupoBarh u

peann30BbIBAThH co0-
CTBEHHOEe  Tmpodeccuo-
HAJIBHOE U

JIMYHOCTHOC PAa3BUTHUC,

OK 04. PaGorats B
KOJUICKTHBE W KOMaHJIE,
3 GeKTHBHO B3aUMOCH-
CTBOBATh C

KOJUIETaMH,  PYKOBO/JI-
CTBOM, KJIIICHTaMU;

IPOBEpKa BBIMOJIHEHUSI CAMOCTOSATENbHBIX pa-
00T oOyJarouXcs;

OTYET MPAKTUYECKUX padoT;
MaTEeMaTHYECKHI TUKTAHT

TECTUPOBAHUE

YCTHBIN OIPOC

MIPOBEPKa BBIMOJIHCHHS CAMOCTOSATEIBHBIX pa-
00T 00y4JarOITUXCS;

OTYET MPaKTUICCKUX padoT;
MaTEMaTHYCCKHHA TUKTAHT

TECTUPOBAHHE

YCTHBIN ONPOC

IIPOBEPKA BBIINOJIHEHUS CAMOCTOATEIBHBIX pa-
00T 00yJarOITUXCS;

OTYET MPAKTUYECKUX PaldOT;
MaTE€MaTUYECKU TUKTAHT

TECTUPOBAHME

YCTHBIN OIPOC

MIPOBEPKA BBIMOJHEHUSI CAMOCTOSITEIBHBIX pa-
00T 00y4JaroUUXCs;

OTYET MPAKTUYECKUX PalOT;
MaTeMaTUYeCKU TUKTAHT

TECTUPOBAHUE

YCTHBIN OIPOC

IIPOBEpKa BBIMTOJIHEHUS CAMOCTOSTEIIbHBIX pa-
00T oOyJaronuxcs;

OTYET MPAKTUYECKUX PaboT;
MaTEeMaTHYCCKUIA TUKTAHT

TECTUPOBAHKE

YCTHBIN ONpPOC
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OK 05. OcyuiecTBisrhb
YCTHYI0O U THCHMEHHYIO
KOMMYHUKAIIMIO Ha TOCY-
JNapCTBEHHOM si3bIKe Poc-
cuiickon @Denepanuu ¢
Y4€TOM  OCOOEHHOCTEU
COLIMAJIbHOTO U

KYJIbTYPHOTO KOHTEKCTA;

OK 06. [TposBnATH
TPaKIaHCKO-TIATPUOTHU-
YECKYI0 TIO3HUIUIO, Jie-
MOHCTPHPOBATh OCO3HAH-
HOE

MOBEICHNE HAa OCHOBE
TPaIUIIMOHHBIX OOIIIeue-
JIOBEUYECKHUX LICHHOCTEH;

OK 07.

CopelicTBOBaTh COXpaHe-
HUIO OKpYKaromen
cpenpl,
pecypcocOepeKeHHtIO,
ahPekTUBHO  IEUCTBO-
BaTh B YPE3BBIYAITHBIX
CUTYyaIUsX;

— TpOBEpKa BHIITOJIHCHHS CAaMOCTOSTEIbHBIX pa-
00T 00y4JaroNIUXCs;

— OTYeT IPAKTHUECKUX paboT;

— MAaTeMaTHYECKHH JUKTAHT

TECTUPOBAHUE
— YCTHBIHU OIPOC

— TIPOBEPKA BHITTOJTHCHHS CAMOCTOSTEIBHBIX Pa-
00T 00y4JaroNIUXCs;

— OTYET MPAKTUYCCKUX padoT;

— MaTe€MaTHYECKUU JUKTAHT

TECTUPOBAHUE
— YCTHBIN OIPOC
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