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1. MACHIOPT PABOYEM ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
MATEMATHKA

1.1. O6nacTte mpuMeHeHUs paboyeit TPOrpaMMbI

Pabouas mnporpamma yueOHoro mnpeamera «MaTeMaTHKa» SBISETCS YacTbI0 OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeIbHON MPOrPaMMBbI CPEIHETO MPO(EeCCHOHAIBHOr0 00pa3oBaHus IO
cneunanbHoctu 40.02.02 IIpaBooxpaHuTeNbHAS AEATEIBHOCTb.

PabGouass mporpamma ywyeOHOro mpeaMeTa paspaboTaHa ¢ y4eToM  (eaepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTAHAAPTa CPeHEro O0IIero 0Opa3oBaHus, PeaJIu3yeMoro B
npenenax OITOIT CIIO.

1.2. Mecto yueOHOTO IIpeIMeTa B CTPYKTYPE OCHOBHOM PO eCCHOHAIBHON 00pa30BaTeIbHOM
IPOTPaMMBbI:

VYueOusblii npeamer «MaremaTHKa» SBISETCS IpeaMeToM o01eo0pa3oBaTeaIbHOr0 y4eOHOro
IIUKJIa B COOTBETCTBHHU C COLIMATBHO-3KOHOMUYECKUM MPoduiieM mpohecCHOHATFHOT0 00pa30BaHUs
¢ yenyoneHHOU No020MOoBKOll.

Pabouas mporpamma ydeOHOro mpeamera «MaTemaTUKa» HMEET MEXIPEIMETHYIO CBSI3b C
001eo0pazoBaTeIbHBIMUA YYeOHBIMU MpeaMeTaMu HHPOpMaTHKa, GU3MKa U MpodhecCHOHATLHBIMU
Y4eOHBIMH JUCIUTUTMHAME TEXHOJIOTUYECKOTO TPO(HIIs.

N3ydenne yuebHOro mpeamera «MaremaTrka) 3aBepllaeTcs MPOMEXKYTOUHOM aTTecTanuen B
¢dopmMe PK3aMEHOB paMKaxX OCBOCHHS IPOTPAMMBI IMOATOTOBKU CIEIHATMCTOB CPEJHETO 3BEHA Ha
6a3e OCHOBHOTO 001I1ero 00pa3oBaHMUs.

1.3. Llenp yueOHOTO MpeameTa:

Copep:xanue mporpaMMbl yueOHOro mpeamera «MareMaTHKa» HAMpaBICHO HA JOCTHUKCHHE
CHEAYIOLIUX LEIICH:

- obecrneueHue CcGHOPMUPOBAHHOCTH MPEJICTABICHUNA O COLMAIBHBIX, KYJIbTYpHBIX U
HCTOPHYECKHX (PaKTOpax CTAHOBIICHHSI MAaTEMaTHUKU;

- obecrieueHue CHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MAaTeMaTHYEeCKOIro
MBIIICHHS,

- obecrnieueHue c(HOPMUPOBAHHOCTH YMEHUI NMPUMEHSTH MOJNYUYEHHBIE 3HAHUS MPU PEIICHUU
pa3NIUYHBIX 337a4;

- of0ecrnieyeHne C(POPMHUPOBAHHOCTH  MpPEJACTABICHUM O MaTeMaTHKe KaK  4acTu
00IIIeYeTIOBEYECKON KYIbTYPBI, YHUBEPCATIHLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OIMCHIBATH M U3Y4aTh
peabHbIe MPOLIECCH U SBICHMUS.

1.4. [Inanupyemsble pe3yabTaThl OCBOEHHUS Y4eOHOTO MpeaMeTa:

OcBoenue cosiepaHust yueOHOro npenmMera «MaremaTuka» o0ecrednBaeT JOCTHKEHNE
00yJarOIUMHUCS CIETYIONNX PE3YIIbTaTOB:

* TUYHOCTHBIX:

JI1- chopMUpPOBAaHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJIETUPOBAHMSI SIBJICHUH U MPOLIECCOB, HJIESX U METOJIaX MaTeMaTHKH;

JI2 - moHUMaHHWE 3HAUYMMOCTH MaTeMaTHKW ISl HAyYHO-TEXHHUYECKOTO Mporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHSI K MaTeMaTHKe KakK K YacTH OOLIeYeIOBEUECKOW KYJIbTYphl uepes
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MAaTEMAaTUKH, IBOJIOLNEN MaTEMAaTUHYECKUX HJICH;

JI3 - pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAXEHHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KPUTUYHOCTH MBIIIIEHUSI HA YPOBHE, HEOOX0IMMOM Ut Oyaymied npodeccuoHaibHON
JesTeTbHOCTH, JJIS IPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHMUS;

JI4 - oBnazieHWe MaTeMaTHYECKUMH 3HAHUSMHU M YMEHUSMH, HEOOXOANMBIMU B TIOBCETHEBHON
KHU3HHM, JUII OCBOCHMS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JMCUMIUIMH M JUCIHMIUIMH
npodeccnoHaNIbHOTO UKJIA, 715 TOJIy4eHHs 00pa30BaHUs B 00JaCTsIX, HE TPEOYIOUINX YIiTyOJIeHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

JI5- TOTOBHOCTH M CIOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4HCIE CaMo00pa3oBaHHIO, Ha
NPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEITPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCcnenrHo npodecCHOHATBHOM U 00IIECTBEHHOM IeATeTbHOCTH;

JI6 - TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOH M OTBETCTBEHHOMN
TeSTeTbHOCTH;

JI7 - TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTpYIHHYECTBY CO CBEpCTHMKaMH B 0OOpa-



30BaTeNIbHOM, OOIIECTBEHHO IOJIE3HOH, YUeOHO-UCCIEA0BATEIbCKOM, MTPOCKTHON U APYTHX BUIAX
e TEbHOCTH;

JI8 - oTHOMIEHHWE K MPOPECCHOHATBHOU NEATEIHOCTH KaK BO3MOKHOCTH y4acTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

* METanpeIMEeTHBIX:

MTI1 - ymeHHE CaMOCTOSITEIIbHO ONPEEIATh LENH JIEATEIbHOCTH M COCTaBISATH ILJIAHBI
NEeSITeNIbHOCTH; CAMOCTOSITEIbHO OCYILECTBIISTh, KOHTPOIUPOBATh U KOPPEKTUPOBATH ACSTEIbHOCTD;
HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHXKEHMS MOCTABJICHHBIX II€JIEW U peanu3aluu
IJTAHOB JIESITENIbHOCTH; BHIOMPATh YCIICHIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

MT2 - ymeHuE NPOAYKTHBHO OOIIATHCS W B3aUMOJCHCTBOBATH B IIPOIIECCE COBMECTHOM
NEeSTEbHOCTH, YYUTHIBATh TO3UIMH JIPYTUX YYACTHUKOB ACSITEIHLHOCTH, 3(PPEKTUBHO pa3pemiaTh
KOH()JIUKTHI,

MT3 - BriajgeHue HaBbIKAMH TO3HABATENBHOM, Y4eOHO-MCCIEIOBATEIBCKOM M IMPOEKTHOMN
NesITeNIbHOCTH, HaBBIKaMU pa3pelieHus mpoosieM; cliocCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB TO3HAHNUS,

MT4 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITENIbHON HH(GOPMallMOHHO-TTO3HABATEIBHOMN
JESATEILHOCTH, BKJIIOYAas YMCHHE OPUCHTHPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX HH(OpMAIIWH,
KPUTHYECKH OIICHMBAaTh W WHTEPIPETUPOBATH HH(OpPMAIMIO, MOJNy4aeMyl0 W3 Pa3IHYHbIX
HMCTOYHHUKOB;

MTS5 - BnajgeHue A36IKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTHYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh aJIEKBATHBIC SI3bIKOBBIE CPEJICTBA,

MT6 - BnaneHue HaBbIKAMHM IO3HABATENIbHON peQIeKCHH KaK OCO3HAHMSI COBEPIIACMbIX
JNEUCTBUNM M MBICIIMTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, TPAHUIl CBOETO 3HAHUS U
HE3HaHWs, HOBBIX IMO3HABATENbHBIX 33/1a4 U CPEJICTB VIS UX JTOCTHKEHUS;

MT?7 - neneycTpeMiIeHHOCTb B IOMCKaX U IPUHATUN PELICHUH, COOOPa3UTEIIbHOCTh U UHTYMIIMS,
Pa3BUTOCTH MIPOCTPAHCTBEHHBIX MPECTABICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHUIO
MHUPA;

* IPEIMETHBIX:

I11 - chopMHUpPOBAaHHOCTH MPEACTABICHUN O MaTEMAaTHUKE KaK 4YaCTU MUPOBOM KYJIbTYpPhI U MECTE
MaTEMaTHKUd B COBPEMEHHOW IMBWIIM3AIMM, CHOCO0ax OMUCAHUS SIBICHUN peaJbHOr0 MUpa Ha
MaTeMaTUYECKOM SI3BIKE;

I12 - chopMUpPOBaHHOCTH TPEACTABICHUNA O MAaTeMaTHYECKUX MOHATHSIX KaK Ba)KHEUIINX
MaTeMaTUYeCKUX MOJIENSIX, MO3BOJIAIONIMX OMUCHIBATh W M3y4yaTh Pa3HbIC MPOIECCHl U SBJICHHUS;
MMOHMMAaHKE€ BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPUH;

[13 - BmameHne MeTOAaMH JOKA3aTEIbCTB U QJITOPUTMOB PEIICHHS, YMEHUE HUX MPUMEHSITH,
MIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

[14 - BnageHwe cTaHAAPTHBIMU TPUEMAMH PEIICHUS PAlHMOHAIBHBIX U HPPAIMOHAIBHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHII M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE /U TMTOMCKA MyTH PEIICHHS U
WJUTFOCTPAILIMK PELIEHUs YPAaBHEHUN U HEPABEHCTB;

I15 - chopmupOBaHHOCTD MpEACTaBICHUN 00 OCHOBHBIX MOHITHSIX MaTeMaTHYECKOTO aHAIN3a U
WX CBOICTBax, BIIaJiIcHHE YyMEHHEM XapaKTepu30BaTh TMOBeAeHUE (YHKIUN, HCIOIB30BaHUE
MOJTYYEHHBIX 3HAHUH JIJIs1 ONTUCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

[16 - BnageHWe OCHOBHBIMU MOHSTUSMU O IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, uXx OCHOBHBIX CBOMCTBaX; C)OPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh T€OMETPUUYECKUE
Gburypsl Ha YepTekKaX, MOJICTISIX U B pealbHOM MUPE; MPUMEHEHUE H3yUYEeHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmys s pelieHusi TeOMETPUUECKUX 3a/1a4d B 33/1a4 ¢ TPaAKTUYECKUM
coJiepKaHUEM;

I17 - chopMupoBaHHOCTH MIPEICTABICHUN O MPOIECCaX M SBICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpPE, OCHOBHBIX MOHSITHIX
3JIEMEHTApPHOU TEOPUM BEPOSTHOCTEH; YMEHHI HaXOJIUTh U OIICHWBATh BEPOSTHOCTU HACTYIUICHUS
COOBITUN B TMPOCTEUIINX MPAKTUYECKUX CHUTYAIUSX U OCHOBHBIE XaPaKTEPUCTHKU CIy4YailHBIX
BEJINYWH;

[18 - BnageHne HAaBBIKAMM UCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpPaMM IPHU PELICHUU



3a71ad.

2. CTPYKTYPA U COJAEP) KAHUE YYEBHOI'O ITPEJIMETA
2.1. O6bem yueObHOTro mpeMeTa U BUJIbI Y4eOHOM paboThl IO 0YHOM hopMe 00ydeHUs

By yueOHON 1esTEIbHOCTH

KomangecTBo yacos

MaxkcumanbHas yueOHast Harpy3ka (Bcero) 284
OO0s13aTenbHas ayIuTopHas yueOHast Harpy3ka (BCero), B TOM 195
HCIIC
MIPAKTHYCCKUE 3aHITH 98
nab0opaTOpHBIC 3aHATHUS -
KOHTPOJIbHBIE paOOTHI -
CamocTosiTenbpHast paboTa 00yJaronuxcs, BCEro 89
WH/IMBUYJIbHBIA IPOCKT, pedeparbl, COOOLICHUS, KOHCIIEKTHI U -
Apyrue
[IpomesxyTouHas arrectanus B popmMe DK3aMeHa 4




.3. TemaTnueckuii maH u cojiepkanue yueOHoro npeamera «MaremaTuka» no oyHou ¢popme o0yueHus

HaumeHoBaHue pa3iesioB U TEM

Cozeprxanue y4eOHOro MaTepuaa, JJabopaTOpHbIC U MPAKTUYECKUE PaOOTBHI,
caMoCTOsITeNIbHast paboTa 00yJaroIuXCs

O0BeM
4acOB

YpoBeHb
OCBOCHMSI

Kon
ITHYHOCTHBIX
[pe3yIBTaTOB
[peanu3alm
[POTPaMMBI
BOCITUTAHMS

1

2

4

BBenenue

MatemaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOIOTHIX U
MPAKTUYECKON AesITeNbHOCTU. PONIb MaTeMAaTUKH B MOATOTOBKE CIIEIIUATINCTOB
CYyJTOMEXaHUKOB.

JIP 7

Pazmen 1

AnreOpa

Tema 1.1.
Pa3BuTHE NOHITHUA O YUCIIE.

1. Llenbie u panprionanbHble ynciaa. CpaBHEHHE pallUOHAIBHBIX YKcel. ApudMeTH4ecKue
OIIEepaLiy C PAIMOHATIHLHBIMH YHCIIAMH.

2. [leiicTBuTenbHbIC YKca. JlecaTUUHbIC MPUOIMKEHUS 1eHCTBUTEIbHBIX YHCEI.
JlelicTBUs HaJ1 IEWCTBUTEIbHBIMU YHCIAMMU.

3. ['eomeTpuyeckoe n300pakeHNe MHOKECTBA JEHCTBUTENbHBIX YHCET.

4. Moaynp uucna.

5. [Ipubnmxennslie BerarcneHus. [IpubnmxeHHoe 3HaYeHe BETUYUHBI U TOTPEIIHOCTh
PUOTHKEHUH.

6. KommuiekcHbie uncna. Anredpanyeckas (popMa KOMIIJIEKCHOTO YHUCIIA.
ApudmeTHIecKne ISHCTBHSI HaJl KOMIUICKCHBIMHU YHCIAMH B alreOpandeckoit popme.
KommiekcHoe conpsiKeHue.

7. ®opmyna Kapaano. OcHoBHas Teopema anreopsl (Teopema [Maycca)

JIP 7

CamocTosiTenbHast paboTa 00yJaronmxcs:

1. HenpepsriBHbIle 1podu. [IpumeHenune ciaoxkHbIX IPOLEHTOB B pacuerax. (Pabota co
CIPaBOYHOM JINTEPATYpPOH)

2. Pemenus 3aga4.

3. Odopmnenue mpakTudecKon padoThl “OIEHKH U TOTPEITHOCTH , TTIOATOTOBKA K €€

3alluTC.

10




Tema 1.2. dyHK1MH, X CBOMCTBA
U rpaduKm.

1. ITepemennnie. [IpeoOpa3zoBanrne OyKBEHHBIX BhIpaKEHUN. Y paBHeHUs. Pemenne
YpaBHEHUH.

2. 3aBucumocTH. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX MpOIeccax U
SIBIICHUSIX.

3. [Tonsarue pynkuu. CriocoObI 3amanus GyHKITUH.

2. I'padux ¢pynkuuu. Yrenne rpaduka. [locrpoenue rpadukoB QyHKIUHI, 3aJaHHBIX
[Pa3IMYHBIMH CTIOCOOAMU.

3. CBoiicTBa pyHKIUI: 00JIACTh ONpPEAETICHNUS U MHOKECTBO 3HAUCHUH (PYHKIIUH, HYIH
(YHKIH, 3HAKOTIOCTOSIHCTBO, TOYKHU KCTPEMyMa, MOHOTOHHOCTh, YeTHOCTb,
HEYETHOCTh, OTPAHUYCHHOCTD, IIEPHOJMYHOCTh, HeNpepbIBHOCTE. Hanbonbmee u
HauMEHbIIIee 3HAYCHUS (PYHKIIUH.

4. Cxema uccneoBanus (QyHKIIHH.

5. Apudmernueckue onepaunu Hag QyHKuusMu. CrnoxxkHas QyHKIUS (KOMITIO3HUIINS).
0.00parubie pyHkmun. OOIaCTh ONpeIeICHIs 1 00J1acTh 3HAYCHUH 00OPaTHON (QYHKIIHH.
['pacduk oOpaTHOI QyHKIIMHU. Y CTIOBHS CyIIECTBOBAaHUS OOPaTHON (yHKIINH

7. [IpeoOpaszoBanue rpadukoB GYHKIMI: TapauIeTbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTENILHO OCEil KOOPIMHAT, CHMMETPHS OTHOCUTEIBHO Havaja KOOPIUHAT.
CHMMeTpHsl OTHOCUTEIBHO NpsIMOH y = X. MI3MeHeHne Maciiraba.

8. O030p CBOICTB M3BECTHHIX (DYHKIIMN: TUHEWHAs, KBaApaTUYHAas, pallioHaIbHasl,
cTerneHHas (PyHKIUsS, X CBOICTBa U IrpaduKu.

9. Hcnonb30BaHue CBOMCTB (DyHKIMN IPU pEIIeHUH YpaBHEHUH U HEpaBEHCTB (pelieHue
YpaBHEHHI U HEPABEHCTB C MOMOIIBIO rpaduka, METOJl HHTEPBAJIOB).

N~

JIP 10

CaMocTtosiTenbHast paboTa 00y4aronxcs:

1. IToctpoenune rpadukoB QPyHKIUN MeTOAOM NpeoOpazoBanuii. (MHAUBUIyaIbHOE
3a/1aHKE)

2. Pemenus 3aaau.

3. Odopmnenue npakTudeckoil padboTsl “CBONHCTBA MPAKTHUECKUX 3aBUCUMOCTEN”,
[OJrOTOBKA K €€ 3alluTe.

10

Tema 1.3.

1. KopHy HaTtypanbHOM CTENEHN U3 YNCIa, X CBOMCTBA.

KopHu, crenenu u

2. CreneHu ¢ HaTypaJIbHBIM, pallMOHAJIbHBIM 1 )IGIZCTBI/ITCJ'IBHBIM IIoKasaTeJieM, ux

JIP 10




norapuMsl.

CBOMCTBA.

3. Jlorapudm ¢ TpOU3BOIHHBIM OCHOBAaHUEM. [[eCATUYHBIC H HATypaIbHBIE JIOTAPU(PMBL.
OcHoBHOE Jiorapudmudeckoe ToxaecTBO. [IpaBuiia neiicTBuii ¢ JorapudMamu.
dopmyna nmepexoaa K HOBOMY OCHOBaHU0. JlorapudmupoBaHue 1 MOTEHIIMPOBAHNUE.

4. ITokazarenpHas GpyHKIHS, ee cBoicTBa U rpaduk. Jlorapudmudeckas GyHkiwms, ee
CBOWCTBA U TpaduK

5. IlpeobpazoBaHue palmOHANBHBIX, CTETIEHHBIX, IOKA3aTENbHBIX U JIOTapU(PMUUIECKUX
BEIpXEHUI. Perenne npuMepoB Ha TOXKIECTBEHHBIC MPEOOPA30BaHMS CTCIICHEH 1

KOpHEil.
0.Pemenue mpocTelmmx MoKa3aTeIbHBIX, HPPAMOHATBHBIX, H JIOTapU(PMHIECKUX
ypaBHEHU U HEPABEHCTB.

[IpakTuueckue 3anarus 1
ApudmeTrnueckue JeiCTBHS HAJl YMCIaMH, HAXOXKICHHE MPUOIMKEHHbBIX 3HAYCHHH

16

BEJIMYMH U IOIPEIIHOCTEN BBIYMCICHUN (a0COIIOTHOM U OTHOCUTENBHOMN), CPAaBHEHUE
YMCJIOBBIX BhIpaXXKEHUH. 9 Boluncienue u cpaBHeHUE KOpHEH. BrinonHeHne pacyeTos ¢
panukanaMu. PereHne uppanuoHanbHbIX ypaBHeHUM. HaxoxaeHne 3HaueHUil cTeneHei ¢
paloHaabHbIMU NoKa3aTessMu. CpaBHeHue creneneil. [IpeoOpazoBaHus BeIpaXeHUH,
CoJepaKalllMX CTENEHU. PellieHne okas3aTelbHbIX YpaBHEHUN. Pelllenne npukiiagabix
3anad. HaxoxaeHue 3HaueHui norapudma 1o npon3BoibHOMY OCHOBaHHUIO. [lepexon oT
OJTHOI'O OCHOBAHUS K ApyroMy. Beluucnenue u cpaBHeHHe J0rapuQpmos.
JlorapudmupoBaHue 1 NOTEHUUPOBaHKE BbIpaxeHUH. [IpruOamkeHHbIe BBIYUCIECHUS U
eIIeHMs] MPUKJIAAHBIX 3a1a4. Perenne torapuMu4eckux ypaBHEHHH.

CamocrosTenbHas paboTa 00y4aronuXcs:

1. Pemenue ypaBHeHui u HepaBeHCTB. (MHIMBHUyanbHOE 3a/1aHUE)

2. Pemenus 3anau.

3. Odopmienne npakTuueckoit paboTel” Y paBHEHHE MMOKA3aTEIHLHOTO POCTa’ MOATOTOBKA K
€ 3ammuTe.

4. UccnenoBaTenbekas paboTa “JIBOM4HbIE JOrapugpmsl”.
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Pazner 2.

AHanuTUYECKasi TEOMETPHUSI U DJIEMEHThI BEKTOPHON anreophl




Tema 2.1.
KoopauHaTsl 1 BEKTOpBI.

1. BekTopsl Ha MIOCKOCTH (TIPUMEPBI BEKTOPHBIX BEJHMYUH, H300paskeHIe BEKTOPOB,
[IPUMEHEHHE K PEIIECHUIO TEOMETPUYECKUX 3a/1a4, IPOCKIUS BEKTOPa Ha OCh, KOOPAUHATEI
BEKTOpPA, CKAJISIPHOE IIPOU3BEJICHUE).

2. [IpsmoyronbHas (lekapToBa) cUCTEMa KOOpAUHAT B IipocTpaHcTBe. Popmyna
[pacCTOSIHUS MEXY IBYMSI TOUKAMHU.

3. BekTopsl. Moayinb BekTopa. PaBeHCTBO BEKTOPOB.

4. Ciio>xeHre U BBIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO.

5. CkaisipHOE IPOU3BEIEHUE BEKTOPOB.

6. KomiuianapHblie BEKTOpbI. Pa3inoxeHne BeKTopa 110 HanpaBiIeHUSAM. YTOJ MEXIY
BEKTOPaMH.

7. IIpoexunst BekTopa Ha ock. KOoOpInHATHI BEKTOpA.

8. JlelicTBUA HaJ BEKTOpAaMU B KOOPAMHATAX.

9. CkasisipHO€ MTPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX.

10. IIpumeHeHne BEKTOPOB B MEXAHUKE U TEOMETPUU: 3aKOH JBH)KEHHS MaTEPUAIILHOU
TOYKH; BEKTOPHOE 3a/l1aHue MPSIMOI U MJIOCKOCTH.

-

JIP 10

CaMocTosiTenbHast paboTa 00y4aronmxcs:

1. BextopHoe 3a1anue NpsMbBIX U TNIOCKOCTEH B ripocTtpancTe. (Pabota co cipaBouHoOM
IIUTEPATyPOiL)

2. IlpsmoyronpHas (IeKapToBa) cucTeMa KoopAauHaT B mpoctpaHcTie. (Pedepar)
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3. Pemienus 3aaau.
4. Odopmiienre npakTuueckon pabotsl “Vcrnosnbp3oBaHue BEKTOPOB B TEOMETPUU
MOATOTOBKA K €€ 3aluTe.

Paznexn 3.

['eomeTpus.




Tema 3.1. [IpsiMble U MJIOCKOCTH B
[IPOCTPAHCTBE.

1. 'eomerpusa EBkinuna. CoBpeMeHHas akCHOMAaTHKa €BKIUM0BOM T€OMETPUM. HEEBKIIMI0BA
reometpus. OT F€OMETPUH K JIOTHKE.

2. B3anmHOe pacnoyiokeHue IpsSMBIX U INIOCKOCTEH B MPOCTPAHCTBE (MPSMBIE B
[MPOCTPAHCTBE; MPU3HAK CKPEIIMBAIOIIMUXCS MPSIMBIX; TIPsIMasi ¥ IJIOCKOCTh B MPOCTPAHCTBE;
MJIOCKOCTH B IPOCTPAHCTBE).

3. [Ipu3Haku napauieaTbHOCTH NPSIMBIX U INIOCKOCTEN B mpocTpancTe. [lapamiensHoe
MpoeKTHpoBaHUE. TUIOBBIC 3a/1a4u HA TIOCTPOSHUE M UX pa3perIuMocTh. M3o00paxenue
[POCTpaHCTBEHHBIX (uryp. Terpasap u napamtenenunen. [locrpoenne ceueHui.

4. [lepneH IUKYJISIPHOCTD TPSAMBIX. [leprieHIUKyISIPHOCT IPSIMOM U TNIOCKOCTH.
[lepnenuKynsap 1 HaKJIOHHAs. Teopema 0 TpeX NEepIEeHIUKYISIPAX. YTOI MEXAY IPSIMOU U
[JIOCKOCTBIO. JIByrpaHHbIil yrodl. YToa MeX1y II0CKOCTIMU. [lepreHIuKyaspHOCTh IBYX
110cKoCTeN. [IpAMOYTONIBHBIN apauIeIenuIIe .

-

JIP 10

[IpakTHyeckue 3aHATHS 2

[Ipy3HaKK B3aUMHOT'O PACIIOIOKEHHS NPAMBIX. YTOJI MEKIY NpsAMbIMUA. B3anmuoe
PacroJI0KEHUE NMPSAMBIX U INIOCKOCTE!. IlepreHquKysap U HakJIOHHAs! K INIOCKOCTU. YTOJI
MEXKy NPSMOM U IJIOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACIIOJI0KEHUH NPSMOU 1
riockocTd. TeopeMa o Tpex neprneHaukyisapax. Ilpusnaku u cBolicTBa napauleabHbIX U
[EPIEHUKYISIPHBIX IUIOCKOCTEN. PaccTosiHuE OT TOYKH 10 TNIOCKOCTH, OT IIPSIMOM 10
[IJIOCKOCTH, PACCTOSTHUE MEXKAY IIIOCKOCTIAMH, MEXKIY CKPELIMBAIOIIUMHUCS IPSIMBIMH,
MeX 1y TPOU3BOJIbHBIMU (PUTypaMH B pocTpaHcTBe. [lapaniensHoe npoeKTHpOBaHUE U €r0
cBoyicTBa. TeopeMa o mIom@aau OPTOroHaIbHOM NMPOEKIIMA MHOIOYTIOJIbHUKA. B3anmHoe
[pacrosoKeHUe MPOCTPAHCTBEHHBIX PUTYp. PaznuuHble BUIbI

MHOTOrpaHHUKOB. VX nzo0paxenus. Ceuenusi, pa3BepTKU MHOTOIpaHHUKOB. [1omans
MoBepXHOCTU. Bupl cummetpuii B mpoctpancTBe. CHMMETpHUsI T€J BpallleHUsI U
MHOTOI'paHHHUKOB. Beruncnenue momazaei u oobemoB. Bekropsl. J[efiCcTBHs ¢ BEKTOpaMH.
JlexapToBa cucTeMa KOOpJAUHAT B IPOCTPAHCTBE. Y PaBHEHHE OKPYKHOCTH, CPEpHI,
[JIOCKOCTH. PaccTossHre MexXy ToOukamu. [[ecTBUSA ¢ BEKTOpamu, 3aJaHHBIMU
KoopauHatamu. CKaIIpHOE MPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHNE IPSAMOMN U
[JIOCKOCTH. MICTI0IIb30BaHie BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM cTepeoMeTpun. s
BHEAYJUTOPHBIX 3aHATHUH CTYIC€HTAM HApsAly C pEIIEHUEM 3a/1a4 U BBIIIOJHEHHUS

16




[IPAKTUYECKUX 3a/1aHUI MOXKHO ITPEJIOKUTh TEMbI HCCIIE0BATENbCKUX U peepaTUBHBIX
paboT, B KOTOPHIX BMECTO CEPU OTJCIBHBIX MEJIKHUX 3aja4d M YIIPaKHEHHUH MpeiararoTcs
CIO’KETHBIE 33/1aHus, TpeOyolue JUIUTEIbHOM paboThl B paMKax OJHON MaTeMaTH4ecKOn
CHUTyaluu. DTH TEMBI MOTYT OBITh KaK

VHIUBUIYaJIIbHBIMU 3aJaHUSAMHU, TaK U IPYIIIOBBIMU JJI1 COBMECTHOI'O BBIIIOIHEHUS
MCCIICIOBAHMSL.

CamocrosTenbHas paboTa 00y4aroIuXcs:

1. ITapayuienbHOCTH IPSAIMOM U TIOCKOCTH. [lepneHIuKyIapHOCTh NPSIMOM U TIJIOCKOCTH.
(UnauBuyanbHOE 33a/1aHKE)

2. [Tpoext “IlapannenbHoe MPOESKTUPOBAHUE .

3. Pemenus 3anau.

4. Oopmiienue npakTuyeckoit padbotsl “I'eoMeTpust HAa MECTHOCTH, IOATOTOBKA K €€
3aluTe.
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Pa3nen 4.

Tpuronomerpusl.

Tema 4.1.
OCHOBBI TPUTOHOMETPHUH.

1. BpamarenbHoe JBMKEHHE U €r0 CBOWCTBA. YTJIbl U UX u3MepeHue. [lepeBoa Bennuun
YIJIOB U3 IPalyCHONM MepbI B paluaHHYI0 U Ha000pOT.

2. CHUHYC, KOCHUHYC, TAHT'€HC U KOTaHIe€HC yriia (2 crocoda: TpPUrOHOMETPHsI TPEYTOJIbHUKA;
KOOpAMHATHI Bpalaoueiics Toukn). CBOHCTBA: MEPUOIUYHOCTD, YETHOCTh, 3HAKH.
3.OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

4. @opMyIibl TpUBEICHHS. 3HAUEHUSI TPUTOHOMETPUYECKUX (PYHKITHIA.

S. @YHKIMH y = SINX, Y = €OS X ,y = tgX, y = ctgX, UX CBOMCTBA U rpa(UKu.

6.0OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI: CHHYC, KOCUHYC, TAHT'€HC CYMMBbI U Pa3HOCTH
NIBYX YTJIOB; ABOMHOTO yIJIa; IOJOBUHHOIO YIJIa; IpeoOpa30BaHUE CyMMBI
TPUTOHOMETPHUECKUX (DYHKLMI B MPOU3BEIEHUE U IPOU3BEICHUS B CyMMY; BripaskeHue
TPUTOHOMETPUUECKHUX (YHKIIHI yepe3 TAaHTe€HC MOJIOBUHHOTO YIIa.

7. IlpeoOpa3oBaHye MPOCTEUIIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

8. Pemenue mpocTeimmx TpPUroHOMETPUUECKUX YPAaBHEHUM: SINX = a; COSX = a; tgx = a; ctgx
= a.ApKCUHYC, apKKOCHHYC, apKTaHT€HC M apKKOTaHTeHC uncia. OOpaTHbie
TPUTOHOMETpHYECKHE (PYHKIIMU UX CBOMCTBA U rpaduk.

0. PerieHre TUMOBBIX TPUTOHOMETPUYECKUX YPAaBHEHHIA: anreOpanyeckre OTHOCUTEIBHO
OJTHOM U3 TPUTOHOMETPUUECKHUX (DYHKIUH; TOMyCKaroIINe MOHMKEHUE TTOPSIKa;
OJTHOPOJIHBIC; Ha IPUMEHEHUE (POPMYJI CIIOKEHUS U CIEJCTBUN U3 HUX.

10. Pemenne npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

10

-

JIP 16




[TpakTryeckue 3aHATHS 3

PanuanHblii METOT M3MEPEHUSI YTIJIOB BPAICHUS U CBSI3b C IpagyCcHON Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKAECTBA, (DOPMYIIBI CIIOKEHUS, YIBOCHHS, IpeoOpa3oBaHue
CYMMBbI TPUTOHOMETPUYECKUX (DYHKIUN B IPOU3BEIECHUE, IPEOOPa30BaHHE
MIPOU3BEACHUS TPUTOHOMETpUUECKUX PyHKIM B cymmyro [IpocTteiinme
TPUTOHOMETPHYECKHE ypaBHEHUs U HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUECKHE
(YHKIMU: apKCUHYC, apKKOCHHYC, apKTAHT'€HC.

16

CamocrosTenbHas paboTa 00y4aroXCs:

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIpAKEHUH. Perienne TpuroHoMeTpruIecKux
ypaBHEHUI U HepaBeHCTB. [locTpoenue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIMHA.
(PacueTHo-rpaduueckas)

2. Pemenuns 3amay.

3. OpopmieHne npakTudeckoil padboTs! “Beruncienns B reomeTpun”, IOATOTOBKA K €€
BaluTe.

4. Cnoxenne rapMoHnUecKux Konebanuid. (Pabora ¢ Hay4uHOI TuTEepatypoii)
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Pa3men 5.

CrepeoMeTpusl.

Tema 5.1. Tena u moBepXHOCTH
BpAILCHHUS.

1.Huwmnaap u xonyc. YceueHHbI KoHyc. OCHOBaHME, BHICOTA, OOKOBAst IOBEPXHOCTH,
oOpa3yrolas, pa3BepTka. Pemenue 3aiay mo teme.

2.0ceBble CEUCHUSI M CEUCHUS, TTapaieTbHbIE OCHOBAHHUIO.

3.1Iap u chepa, ux ceuenus. [lnomans nosepxHoctu cdepol. KacarenpHas MIOCKOCTh K

cdepe.

-

JIP 16

CamocTosiTenbHast paboTa 00yJaronmxcs:
1. Konnueckue cedeHus U ux npuMeHeHue B TexHuke. (Pedepar)
2. Pemenus 3agau




Tema 5.2. MHOTOrpaHHUKH.

1. IlonsiTue MHOTOrpaHHuKa. Bepiunel, peOpa, rpaHu MHOrorpaHHuka. Pa3seprka.
MHororpanssbie yribl. Beimykisie MHOrorpaHHukd. TeopeMa Diiepa.

2. [Ipuzma. Ilpsamas u HaknonHas npusma. [IpaBunbHas npusma. [apamienenunen, kyoO.
[Tomaae GOKOBOM M MOJTHOM MOBEPXHOCTH IPU3MBI.

3. [lupamupa. [IpaBunsHas nupamuga. Y cedennas nupamuaa. [nomaas 60koBo# U MOTHOMN
[MOBEPXHOCTU MUPAMUBL.

4. Cummertpus B npocTpancTBe. CuMMeTpus B KyOe, apajuiesienuneae, IpusMe 1
[UpaMue.

5. CeueHus npu3Mbl U upamuibl. Perienue 3a1a4d Ha MOCTPOEHUE CEUSHUI.

6. [IpencraBienue o mpaBUILHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’ap, T0AEKadIp,
MKOCAdIP).

JIP 16

7.Penienue 3a1a4 1mo TeMe.

N

CaMocTosiTenbHast paboTa 00y4arouxcs:

1. IIpoexT “IIpaBuibHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH .

2. Pa3BepTka MHOrorpanHukoB. (PacueTHo-rpaguueckas)

3. Pemenus 3agauy.

4. Oopmitenne mpakTHYecKoi padboThl “Pa3BUTHE HATIIATHBIX TIPEICTABICHHUN,
[TOJATOTOBKA K €€ 3aluTe.
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Pasmen 6.

Hauana MaTeMaTH4eCKOro aHalIu3a.

Tema 6.1. Hauaia
MaTEMAaTUYECKOr0 aHaIM3a.

1. TlocnenosarenbHocTH. CriOCOOBI 3aJaHUSI U CBOMCTBA YMCIOBBIX
rocienoBarensHocTe. [IoHsATHE O ITpeaese mocie10BaTeIbHOCTH.
2. CyiecTBoBaHMe Mpe/iesia MOHOTOHHOM OrpaHWYeHHOM MMoCie10BaTeIbHOCTH.
CymmupoBaHnue psjga. beckoHeuHo yObIBarolas reoMeTpuyecKas Iporpeccusi, ee Cymma.
3. 'eomeTpryeckuii U GU3NIECKUI CMBICIT POU3BOHOM.
4. [lonsitue o HenpepbIBHOCTH pyHKUIMN. [TponsBoanas. [TonsTie o mponsBogHOM
¢ynkunu. Cxema BbIYMCICHUS IPpou3BoIHOM. [IpaBuia nuddepeHupoBaHus.
5. Tabnuia npou3BOAHBIX. BerurcieHne Ipor3BOIHBIX OCHOBHBIX 3JI€MEHTApHBIX
¢dbyuxuii. [IpousBoanas oOpaTHON QYHKIIMM U KOMITO3UIIUU (PYHKIIH.
6. I[lpumeHeHne MpoU3BOJHOM K MCCIEIOBAHUIO (DYHKIUN U IIOCTPOCHUIO TPa(UKOB.
YpaBHeHHE KacaTelnbHOU K rpaduKy G yHKIUH.
7. HaxosxaeHne CKopoCTH Ui Ipoliecca, 3aJaHHOro GopMyInoil U rpaduKoM.
8. Iuddepenunan GyHKIMH U €r0 TeOMETpUUECKHil cMbIci. [Iprnoxenue

middepeHnmana K npuOINKEHHBIM BBIUHCICHUSIM.

N -

JIP 16




[IpakTuueckue 3anstus 4

YucnoBas 0OCIe10BaTENbHOCTbD, CIIOCOOBI €€ 3aaHUsI, BBIUUCICHHS YICHOB
nocnenoBarenbHocTu. [Ipeaen nocnenoBarenbHoCTH. beckoneuno yObiBaroias
reomerpuyeckas rnporpeccus. [Ipon3BoaHas: MEXaHUYECKUN U TEOMETPUYECKUI CMBICI
MMPOM3BOIHON. Y paBHEHHE KacaTeIbHOU B 001ieM Buje. [IpaBwmia u popmyiibl
i QepeHmpoBanus, TabIUIIA MTPOM3BOIHBIX dIeMEHTapHBIX (pyHKIMiA. MccnenoBanue
(YHKIIMH C TOMOIIBI0 Tpon3BogHON. Haxoxnenue HanOobIero, HANMEHbBLIETO 3HAYEHUS
1 DKCTpEeMaJbHBIX 3HaUeHUN (GyHKIMU. MIHTErpan u nepoodpaszunas. Teopema
Herorona—1JleitOnuna. [Ipumenenne nuTerpana K BBIYUCICHUIO (U3MUECKUX BEJIUYUH U
[JI0IIAIEH.

16

CaMocTosiTenbHast paboTa 00y4aronxcs: 10
1. Ilonstue muddepennuana u ero npunoxenus. (Pedepar)
2. [Ipumenenue mpou3BoIHOM ist uccienoBanus pyHkiun (MuauBuayanbHoOe 3aJaHIE)
3. [IpuMeHEeHHEe TPOU3BOTHOM JUTSI HAXOXKACHHUS HANOOJBIIET0 U HAUMEHBIIIETO 3HAYCHUSI.
(MunuBuIyanbHOE 3a1aHUE)
4. [IpumeHeHue Mpou3BOIHOM U1l mocTpoeHus rpagukoB ¢pyHkuuil. (MuauBunyaisHoe
3a/IaHKE)
Tema 6.2. 10 JIP 16

3mepeHus B reOMETpUHN.

1. 3ajaya UHTErpPUPOBAHHUS.

2. IlepBooOpa3Has u unTerpai. Tabauma uHTerpanoB. Berunciaenrne HeonpeaeaeHHbIX
MHTErpajioB MO TabJIuLIE.

3.Onpenenennblii uaTerpan. @opmyna Hetotona-Jleitbuuna. [nomans kpuBoauHeHoi
Tpareum.

4. ITpumepsl IpMeHeHUs HHTerpaja B pusuke: pabora, nepeMerieHre, Macca,
peKTpudeckui 3apsan. llpuknagnsle 3agayn.

S. Ilpumepsl MpUMEHEHHs HHTErpajia B TEOMETPHH:

- IJTOLIAAM TJIOCKUX (PUTYD;

- 00beM npocTpaHcTBeHHBIX Tel (MHTerpanbHas popmyna o0bema. @opmysnsl o0bema Kyoa,
[PSIMOYTOJIBHOTO NapajuleNienue1a, Ipyu3Mbl, MUPaMUIbL, IIMVIMHIAPA U KOHYCA, 11apa. )

- IUTOIIA/IM MIOBEPXHOCTH TeJl C MJIOCKUMH pa3BepTKaMH U 1Iapa.

6. [TogoOue Ten. OTHOMIEHUS IO TOBEPXHOCTEN M 00BEMOB MTOTOOHBIX TEII.




CamocrosTenbHast paboTa 00y4aroIuXcs:

1. O6wvembl MHOTOTpaHHUKOB. (Pedepar)

2. OdpopmieHune mpakTuueckor padboTsl “Brruncienue miomasnei 1 00beMOB
MHOTOTPaHHUKOB U T€J BPAIlEHUs, OATOTOBKA K €€ 3allUTe.

3. Beruucienue miomnaaei miockux Guryp ¢ momoibio uHTErpanos. (Pedepar)
4. Penenus 3aaau.

Paznen 7.

Anrebpa.

Tema 7.1.
YpaBHEHHMsI 1 HEPABEHCTBA.

1. PaBHOCMJIBHOCTh YPaBHEHUH U HEPABEHCTB.

2. O6mue mpreMbl pelieHUs] YpaBHEHHH.

OCHOBHBIE THUIIBI ¥ IPUEMBI PELLIEHUS UPPALIMOHAIbHBIX, T0KA3aTEIbHbIX,
nmorapu(MUYECKUX U TPUTOHOMETPHUUECKUX ypaBHEHUH.

3. O0ume npuemsl penienns HepaBeHCTB. OCHOBHBIE THIIBI U TPUEMBI PEIICHUS

11

JIP 18

pallMOHANIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTENbHbIX, JIOTapu(PMUUECKUX U
TPUTOHOMETPUYECKUX HEPABEHCTB.

4. O0me mpreMbl peleHHst CUCTEM ypaBHEHUH. Pemenne cucrem IByX JIMHEHHBIX
YPaBHEHUN C IByMs IIEPEMEHHBIMU. Pelenue cucrem 1ByX HEJIMHENHBIX YPaBHEHUH C
NByMS IEPEMEHHBIMHU.

5. OOuire mpueMsl pelieHns CUCTEM HepaBeHCTB. PellieHre cucteM HepaBeHCTB ¢ OHOHN U
NBYMSI IEPEMEHHBIMHU.

6. CocTaBlIeHHE U PELICHNE YPAaBHEHUH U HEPABEHCTB, CBA3BIBAIOLINX HEU3BECTHBIC
BEJTMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIATHBIX) 3a/1a4ax.

[IpakTHueckue 3aHsITHS D

Kopuu ypaBHeHuil. PaBHocuiabHOCTh ypaBHeHUH. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE
[IpUEMBI pelIeHUs] ypaBHEHUH. Pemenue cuctem ypaBHeHH. Vcrionp30BaHne CBOKCTB U
rpaduKoB (QYHKIMI U1 pelleHns] ypaBHEHUH 1 HEPaBEHCTB.

16

CamocTosiTenbHast paboTa 00yJaroxcs:

1. I'padnueckoe pemenne HepaBeHCTB. (MHIMBHUIyaTbHOE 3a/1aHUE)

2. VccnenoBarennckas padota “I'padudeckoe pemnieHne ypaBHeHUN .

3. Pemienus 3agau.

4. Odopmiienue pakTudeckor padbotsl “TlocTpoeHne MmaTeMaTHYECKON MOIENH U e€
ycclieloBaHKe”, MOATOTOBKA K €€ 3alluTe.

Pasnen 8.

KOM6I/IHaTOpI/IKa, CTATUCTHUKA U TCOPUS BepOﬂTHOCTeﬁ.




Tema 8.1.
JeMeHTHl KOMOMHATOPUKH.

1. OcHoBnble noHsTud. Pemenue 3anau Ha nepedop BapuantoB. CocTaBieHHE TaOHII.
Br160p npeacraButTenei.

2. OCcHOBHbBIE MOHATHSI KOMOMHATOPUKU: TIEPECTAHOBKHU, COYETAHUS, Pa3MEILICHUSI.
Pemenue 3a1a4 Ha MOJICUET NMEPECTAHOBOK, COYETAHUM, PA3MEILICHUM.

3. ®opmyna 6mHoMa HproToHa. CBolicTBa OMHOMHUATBHBIX KO(D(PHUITUEHTOB.
TpeyronsHuk Ilackans.

\‘

-

JIP 18

CamocrosTenbHas paboTa 00y4aroIXcs:

1. Kombunaropusie 3agaun. (Pabora ¢ HaydHOH TUTEpaTypOi)

2. Pemenus 3anau.

3. Odopmnenue npaktuyeckoir padboTsl “OreHKa Yncia BO3SMOKHBIX BApHUAHTOB”,
[IOArOTOBKA K €€ 3alluTe.

Tema 8.2.

DJIEMEHTHI TEOPUU BEPOSITHOCTEH.
JJ1eMEHTHI MaTeMaTHYeCKOMN
CTAaTUCTUKH

1. CoObITHSL, BEpOATHOCTB COOBITHS (KJIACCHYECKOE ONPEETICHUE), CIIOKEHHE U YMHOKEHHE
BeposiTHOCTEH. [IpuMeHeHne KOMOMHATOPUKY K PEHICHUIO TIPOCTEHIIINX BEPOSATHOCTHBIX
3a1ad.

2. TloHsiTHe 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAsI CilydaifHasi BeJIMYMHA, 3aKOH €€

JIP 18

pactipenenenusi. UnciaoBbie XapaKTePUCTHKH JUCKPETHOMN CITy4aiiHO# BeanuuHbL. [loHsTHE
0 3aKOHE OOJIBIIMX YHCEI.

3. [IpencraBienne qaHHBIX IS aHaTU3a (TaOIHIIBI, TUArpaMMBI, TpaduKH); TeHepaIbHas
COBOKYITHOCTB, BEIOOpKa, cpeiHee apudmernyeckoe, Meauana. [TorsTre o 3agagax
MaTEMaTHYECKOH CTATUCTUKH.

4. PCHIGHI/IG HpaKTI/ILIeCKI/IX 3aga4 C HpI/IMeHeHI/IeM BepOSITHOCTHI)IX METOOOB.

[IpakTuueckue 3aHsITHS 6

Wcropus pa3BUTHS KOMOUMHATOPUKU, TEOPUU BEPOSTHOCTEN M CTATUCTUKHU U X POJIb B
pa3IMYHBIX chepax 4emoBeuecKou xu3HeaeaTeabHocTy. [IpaBuna KoMOMHATOPUKH.
Pemenre koMOMHATOPHBIX 3a7a4. Pa3Mernienus, coueTanus U nepectaHoBku. bunom
HreroTona u TpeyronbHuk [lackans. [Ipuknanneie 3agaun. Kinaccuueckoe onpezenenue
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEHN, TEOPEMA O CYMME BEPOSATHOCTEN. Bpruncinenne
BeposaTHocTel. [Ipuknannsie 3agaun. IIpeacraBnenne uncnoBeiX JaHHbIX. [Ipukiiannsie
3aJIaqH.
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CamocrosTenbHas paboTa 00y4aroIuXcs:

1. Cxembl beprymu noBTopHbIX UcnbiTanmii. (Pedepar)

2. Pemenus 3a1a4.

3. Odopmienue nmpakTu4eckoi padoTsl “OlieHKa BEPOSITHOCTH COOBITHII”, MOTOTOBKA K €€
3aluUTe.




DK3aMeH

MTOoro ayIMTOPHBIX 3aHATUN 195
B TOM 4ncIe: NpakTU4YECKUX 3aHATHN 08
Toro caMOCTOATENLHON PaOOTHI 39
MToro MmakcuMalibHasi Harpys3Ka 284

Jl71s XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CleNylolne 0003HaYeHHUS:

1. - o3HaKOMUTENBHBIN (Y3HABAHHE paHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. - pENpOAYKTUBHBIN (BBIIOIHEHUE NEATEIBHOCTH MO 00pa3ily, MHCTPYKIIUU WU MOl PYKOBOJICTBOM)

3. - MPOIYKTUBHBIN (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBITIOJIHEHUE JICATEIIBHOCTH, PEIICHHIE MTPOOJIEMHBIX 3a]1a4)



2.5. COAJEP KAHUE YYEBHOI'O IPEIMETA
BBenenue

Maremaruka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOIOTHIX U IPAKTUICCKON
nestenpbHOCTH. Llenu u 3amaun n3ydeHus MmaTeMaTuku mpu ocBoeHuu npodeccuii CI10 u
cnenuansHoctei CIIO.

AJIT'EBPA
PazBuTue nouaTus o uncie

Lenble u panuonHanpHble uucna. [ledicTButenbHble uucna. [lpuOnrkeHHbIE BBHIYUCICHUS.
KommiekcHble uucna.

Kopnu, crenenn u gorapudmel

Kopun u crenenu. KopHu HaTypajdbHOW CTENEHM M3 4ucCIa W HUX cBoiicTBa. CTENneHu cC
palMOHAIBHBIMM TIOKa3aTeliIMH, UX cBoWcTBa. CTENneHM C JEHCTBUTEIBHBIMHU IOKa3aTEIsIMHU.
CBoliCcTBa CTENEHU C IEUCTBUTEIIbHBIM [TOKA3ATEIIEM.

Jlorapudm. Jlorapudm uymcna. OcCHOBHOE JOrapu(pMHUECKOE TOXKAECTBO. JlecATHUHBIE U
HaTypayibHble orapudmel. [IpaBuna aeiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHHIO.

[IpeoOpasoBanue anrebpanueckux BeIpakeHHH. IlpeoOpazoBaHuMe panMOHANBHBIX, U-
paloOHaJIbHBIX CTEMEHHBIX, MOKAa3aTeNbHBIX U JorapuMUUecKuX BblpaxeHuil. [IpakTuueckue
3aHATHUS

ApudmeTrnueckue ASUCTBUS HAJ YHCIAMU, HAXOXKICHHE MPUOIMKEHHBIX 3HAUCHUH BETUYUH U
MOTPENIHOCTEN BBIYUCICHHI (a0COTIOTHON M OTHOCUTENIBHOM ), CPABHEHHE YUCIIOBBIX BBIPAKCHUH.

Brruucnenue u cpaBHeHHE KOpHEW. BoinoaHeHne pacueToB ¢ paJuKalaMH.

Pemienne uppannoHanbHbIX ypaBHEHH. HaxoxaeHne 3Ha4eHUN CTENEHEW C palrOHAIbHBIMU
nokazarensiMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHusl BbIpaXKEHHM, COAEpKAIIUX CTEHCHH.
Pemenue nokazaTebHBIX YPAaBHEHHIA.

Pemrenue npukiagHeix 3aaay.

Haxoxnenue 3HaueHuil sorapudMa mo NpOU3BOIBHOMY OCHOBaHHIO. Ilepexon ot omHoOro
OCHOBaHUS K JApyromy. Berumcnenme wu cpaBHeHue mnorapudmon. JlorapudmupoBanue u
MMOTEHIIMPOBAHUE BBIPAYKEHUM.

[TpubnukeHHbIE BBIYUCICHUS U PEIICHHs IPUKIIAIHBIX 33]1a4.

Pemenue norapudmuueckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPUU
OCHOBHBIE TTOHATHA

Pannannas mepa yria. BpamarensHoe aBuxeHue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YMCIIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmynbl npuBeneHus. @opmyinbl crnoxeHus. Popmynsl yaBoeHuss @opmyibl MOJIOBUHHOTO
yria.

[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHU N

[IpeoOpazoBanre CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIMU B MPOU3BEICHUE W TIPOU3BEIACHUS B
CyMMy. BripakeHne TpUroHoMeTpudeckux (PyHKIHIA yepe3 TaHTeHC MTOJIOBUHHOTO apTyMEHTa.

Tpuronomerpuueckre ypaBHEHUsI 1 HEPABEHCTBA

[Ipocreitine  TpuroHoMmerpuyeckue  ypaBHeHus. lIpocreiimime  TpUTOHOMETPUYECKHUE
HEpaBEHCTBA.

OOpaTHble TpUrOHOMETpUYECKHE QYHKITMN. APKCUHYC, apKKOCUHYC,
apkTanreHc. [IpakTudyeckue 3aHsATHS

Panuannblii MeTOA U3MEPEHUS YTIIOB BPAILIEHUS U CBSI3b C TPaJlyCHON MEpPOH.

OcCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYJIBI CIOKEHUS, YBOCHHUS, TPpeoOpa3oBaHNE
CYMMBI TPUTOHOMETPUYECKNX (DYHKITUH B IPOU3BECHHE, TPeoOpa3oBaHue MPO-

W3BEJCHUS TPUTOHOMETpUUECKUX PyHKIUi B cymmy [IpocTeiime TpuroHoMeTpuiecKre
yYpaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUrOHOMETpUYECKHE QYHKIINH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.
®YHKIINN, X CBOMCTBA U TPA®UKU

Oynknuu. O06JacTh OMpeneneHus: U MHOXKECTBO 3HaueHW; rpaduk (yHKIHUH, MOCTPOCHHE
rpadukoB GpyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.



CpoiicTBa pyHKIIMHU. MOHOTOHHOCTB, Y4ETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, IEPHOIUYHOCTb.
[TpomesxyTku Bo3pacTaHus 1 yObIBaHUS, HAaHOOJIbIIIEE U HAMMEHbILIEE 3HAYECHUS, TOUYKU SKCTPEMyMa.
I'papuueckas nuatepnperauus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEN B peallbHBIX Mpolieccax
U sBIeHUIX. Apudmernueckue omepanuu Haj QyHKousMu. CroxknHas (QyHKIUS (KOMITO3UIHS).
IToHsATHE O HENPEPBIBHOCTH (DYHKIIMH.

Oo6parnbie Gynkiun. O6IacTb onpeaesneHus 1 00J1acTh 3HaUeHUH 00paTHO# GyHkuuu. I'paduk
oOpaTHO# (yHKITUH.

CrenenHble, IOKa3aTeNbHbIC, JIOTapU(PMUIECKHE U TPUTOHOMETPHUECKUE (PYHKITUH.

OOpatHble TPUTOHOMETpUYECKHE (PYHKIIUU

Omnpenenenust yHKIUN, ©X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. I[lapamiensHBId TEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCei
KOOpJAMHAT U CUMMETPHSI OTHOCUTENIBHO Havajaa KOOPAUHAT, CAMMETPHUS OTHOCUTENBHO MIPSIMON y=
X, PaCTsKEHUE U CKATUE BIOJIb OCEM KOOpAUHAT.

[IpakTuueckue 3aHATHA

[Ipumepsl 3aBUCMMOCTEN MEXAY IEPEMEHHBIMM B pEaJbHBIX IPOLECCAX U3 CMEXHBIX
mucturud. Onpenenenne GyHknuii. [loctpoenne u ureHue rpadukoB ¢pyHkumid. MccnenoBanue
¢bynkuuu. CBOWCTBa TMHEHHON, KBAIPATUYHOM, KYCOYHO-JIMHEHHOMN 1 IPOOHO-IIMHEHHOH () yHKITHIA.
HenpepsiBable 1 nepuoauueckue GyHkuuu. CBoiicTBa U rpagMKu CHHYca, KOCHHYCA, TaHIe€HCa U
koTanrenca. OOpatHple ¢yHKIMH ¥ uX rpaduxu. OOpaTHbIE TPUTOHOMETPHUYECKUE (YHKIIHH.
IIpeoOpa3oBanus rpaduka pyHkuuu. 'apmonnueckue konebanus. [lpuknannsie 3a1a4mn.

[Toka3zarenbHbIe, JOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHHS U HEPABCHCTBA.
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[locnenoBarenbHocT. CrocoObl 3aJaHUS M CBOMCTBA YHMCIOBBIX IOCIEA0BATEIbHOCTEH.
[Tonsatue o npenene nocnenoBaTeabHOCTH. CylnleCTBOBAHHE IIPE/iea MOHOTOHHON OrpaHUYEHHON
nocinenosarenbHoctd.  CyMMHpoOBaHME — IOcjenoBaTeslbHOCTEH.  beckoHeuHo — yObIBaroIas
reOMETPHUYECKAsl IPOIPECCUs U €€ CyMMa.

[TpousBonnas. [lonsarue o Mpou3BOAHON (QYHKINHU, €€ TEOMETPUICCKUN B (PU3NUIESCKHIA CMBICIT.
VYpaBHeHue KacaTenbHOH K rpaduky GyHkuuu. IIpousBogHble CyMMBbI, pa3HOCTH, IIPOU3BEACHNU,
gyacTHbe. [IpOM3BOJHBIE OCHOBHBIX OJJIEMEHTapHbIX (GyHKIMWA. llpuMeHeHne NPOU3BOJHON K
uccinefoBaHuio (QyHKIMA W mocTpoeHHto rpagukoB. [IpomsBoanble 0OpaTHOW QYHKIUU U
KOMITO3UIIMHN (YHKIIHH.

IIpumepsl NCIIOIB30BaHMUS IPOU3BOIHOM JUI HAX0XKIEHUS HAUTYYILIEro PEMIEHNS B IPUKJIATHBIX
3amavax. Bropas nmpou3BoHasi, ee reoMeTpuueckuil u ¢puzndeckuii cMbici. HaxoxaeHue ckopocTu
IS Tipoliecca, 3aJaHHOT0 GOpMYJIoil U rpauKOM.

[lepBooOpaznas u wuHTerpan. llpuMeHeHue omnpeneneHHOro HMHTErpaja il HaXOXICHUS
IUIOIIAAN KpuBOJIUHEWHOW Tpanenuu. Popmyna Herorona—IJleii6anna. I[lpumepsl nmpuMeHeHHs
UHTerpana B (pU3MKe U T€OMETPHH.

[IpakTnueckue 3aHATHS

UYucnoBasi MOCIEIOBATEIbHOCTb, CIIOCOOBI €€ 3a/JaHus, BBIYMCIEHUS UJIEHOB IIOCIEN0-
BatenpHOCTH. llpenen mocnenoBarenbHOCTH. beckoHeyHO — yObIBaromiasi —reoMeTpHuecKas
IIPOTPECCUsL.

[Ipon3BoaHasA: MEXaHUUYECKUN U T€OMETPUUECKUI CMBICI TPOU3BOIHOM.

VYpaBHeHue kacaTenbHOl B oOuiem Buje. [Ipasuna u hopmynsl auddepenunpoanus, Tadauma
MIPOM3BOJIHBIX 3JeMeHTapHbIX (yHkuid. MccnenoBanue (QyHKIMM C MOMOILBIO HPOH3BOIHOM.
Haxoxaenne Haubob111ero, HANMEHbBIIEr0 3HAYSHHS M SKCTPEMaIbHBIX 3HAYCHUH (PYHKIIMH.

Wuterpan u mnepBooOpaszHas. Teopema Hprorona—IJleitOnuma. Ilpumenenue uHTErpana
BBIUHCIICHUIO (PU3NYECKUX BEJTMYMH U TUIOIIA .

YPABHEHUNA 1 HEPABEHCTBA

VYpaBHeHHSI U CHUCTeMbl ypaBHEHUU. PalnoHanmbHBIE, HppALMOHAJIbHBIE, IOKAa3aTelbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHHUS U CUCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE NIPHEMBI UX pelIeHus (pa3IoKeHHe Ha MHOXKUTEINU, BBEJICHHE HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKA, TpapuecKuii METO).

HepaBencrBa. PaumoHanbHble, HppalMOHANbHBIE, I10KAa3aTEIbHbIE M TPUTOHOMETPHUYECKHUE



HepaBeHCTBA. OCHOBHBIE IPUEMBI MX PEILCHUS.

Hcnonp3oBanue CBOMCTB U TpaukoB (GYHKIMN NPU pelIeHUHN YPaBHEHHU U HEPaBEHCTB. MeTo
nHTEepBajoB. M300pakeHne Ha KOOPJIWHATHOW IUIOCKOCTH MHOXKECTBA PEIICHWA ypaBHCHUH H
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuknansble 3ana4u

[IpumeHeHre MaTEMaTUUECKUX METOOB JUIsl PELICHUS COAEP KATEIbHBIX 3a7a4 U3 pa3 - JIUYHBIX
obJsiacTeil HayKH U MPaKTHKU.

NHTtepnperanus pe3yibrara, ydeT pealbHbIX OTPaHUYCHUI.

[IpakTnueckue 3aHATHA

Kopuu ypaBHenuii. PaBHOCMIBHOCTH ypaBHeHUH. [IpeoOpa3zoBanue ypaBHeHH. OCHOBHBIC
IpUEMBI pelieHus ypaBHeHU. Pemenue cucrem ypaBHeHuid. Vcnonabp30BaHne CBOMCTB U rpad)ukoB
(GyHKUIMN 1715 pellieHus] ypaBHEHU U HEpaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM.
SJIEMEHTBI KOMBUMHATOPUKA

OcHOBHBIE TIOHATHUS KOMOMHATOPHUKH. 3a7a4i Ha TOJICYET YHCIIa Pa3MEIICHU, IEPECTaHOBOK,
coueranuii. Pemenue 3amau Ha mepebop BapuanTtoB. Popmyrna OmHoma Hprorona. CBoiicTBa
OuHOMHMHANBHBIX K03 duimentoB. TpeyromsHuk [Tackans.

DIIeMEHThI TEOPUU BEPOSITHOCTEN

CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXeHue BeposiTHocTed. [loHsTHE O
HE3aBUCUMOCTH cOObITHH. [/lMcKkpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€ pacnpeeieHus. YnucnoBsle
XapaKTePUCTUKU JIUCKPETHON Cily4aiiHOM BennuuHbl. [loHATHE O 3aKOHE OOJIBIIMX YHUCET.

OneMEHTBl MATEMAaTUYECKON CTaTUCTUKHU

[IpencraBinenre naHHBIX (TaOJMUIBL, JUAarpaMMbl, Tpa@uKu), TE€HEpalbHas COBOKYIHOCTD,
BbIOOpKa, cpesiHee apudmerndeckoe, Meanana. [lonsTue o 3agayax MaTeMaTHUECKONW CTATUCTHKH.

Pemenue npakTuyeckux 3aja4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.

[IpakTuueckue 3aHATUSA

Hctopus pa3BuUTHS KOMOMHATOPWUKH, TEOPHHM BEPOSTHOCTEH M CTAaTUCTUKH W WX pOIb B
pasnuyHbIX cdepax UeNIOBEUECKOM KHU3HenesaTenbHOCTH. I[IpaBmiia komOuHaTOpHKH. Pemenue
KOMOWHATOPHBIX 3a/1a4. Pa3merenus, codyeTanus u nepecraHoBki. buHoM Hpr0TOHA U TpeyroapHUK
[Tackans. [Ipuknagaele 3a1a4un.

Kiraccnueckoe omnpeneneHne BEpPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CYMMeE
BepoATHOCTEW. Brruncnenne BepositHocTed. [lpuknanseie 3amaun. IlpencraBieHue 4MCIIOBBIX
naHHbIX. [IpuknanHbie 3ana4n.

I'EOMETPUA
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

B3aumHOe pacnosniokeHHe JABYX MpsIMBIX B IpocTpaHcTBe. [lapamienbHOCTH NpsMOM U
mockocTy. [lapamuienbHOCTE  TUIOCKOCTEH. IlepneHAuKYISpHOCTE NIPSMOM M INIOCKOCTH.
IlepnieHauKyIsp M HAKIOHHAs. YTOJ MEXIY NPSAMOM M IIJIOCKOCTBIO. JIBYrpaHHBIA Yroil. Yrou
MEXY MIIOCKOCTSAMHU. [IeprneHIuKynapHOCTh ABYX IIOCKOCTEMH.

I'eomerpuueckue mpeoOpa3oBaHUs NPOCTPAHCTBA: MNApaICNbHBIA IEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. Ilnomanps opToroHanpHOW mnpoekuuu. M3o0paxeHue
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpanHuku

Bepmmnbl, pebpa, rpaHu MHororpaHHuka. Pa3zBepTka. MHororpansble yribel. Beimykibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpuzma. IIpsimas u HaknoHHasnpusma. [IpaBunbHast npusma. [apannenenunen. KyoO.

[Mupamuna. [IpaBunpHast nupamuaa. YceueHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajuienenumnesae, B npusme u nupamue. Cedenus kyoa, MpU3Mbl U MUPAMUJIBL.

[IpencraBnenre o MpaBUIBHBIX MHOTOTPaHHMKAX (TeTpa’ape, KyOe, OKTadjpe, MoJeKa’Jpe U
HUKOCadIpE).

Tena 1 MOBEPXHOCTH BpaIllEHUS

Hunuaap m koHyc. YceueHHBIH KoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTh, 00-
pasyromasi, pazBepTka. OceBble CeueHHs U CeYeHus, napasuienbHble ocHoBaHuto. [ap u chepa, nx



ceuenus. KacatenbHas II0CKOCTh K cdepe.

N3mepenus B reomeTpun

O06nvem u ero nzmepenue. arerpansHas Gpopmyna oobema.

@opmynel 00beMa Kyba, IPSIMOYTOJIBHOTO MapajuieNienunena, Npu3Mbl, mHaApa. OopMyIisl
o0bema nupamMubl U KoHyca. DopMyIbl IO TOBEPXHOCTEH MUIMHAPA U KOHYyca. DopMyIibl
o0beMa 1mapa u 1miouanu cepsl.

[TogoOue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEN U 00BEMOB MO00HBIX TEJ.

Koopaunats! 1 BEKTOpPBI

[IpssmoyronbHast (IexkapToBa) cucTeMa KOOpAMHAT B MpocTpaHcTBe. Dopmysa paccTOSHUS
MEXY IBYMSI TOUKaMU. Y paBHEHUS cepbl, TUIOCKOCTH U IPSIMOH.

Bexropsl. Moayne Bektopa. PaBeHcTBO BeKTOpOB. Ci10XKEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha yucio. Pa3nokeHrne BEKTOpa MO HAINpaBIEHUsIM. YTOJI MEXIy ABYyMs BekTopamu. [Ipoekuus
BeKTOpa Ha och. KoopauHats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonbs3oBanre KOOPAUHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4.

[IpakTrueckue 3aHATHS

[Ipu3Haku B3aMMHOrO pacCIOJIOKEHUs MPSAMBIX. YTOJd MEX1y MNpsAMbIMUA. B3aumHoe
pacnojoXeHue NpsMbIX U IiockocTeil. [lepnenaukyasp U HakJIOHHAs! K IUIOCKOCTH. YTOJ MEXITy
MpsAIMOM U MUIOCKOCThIO. TeopeMbl 0 B3aMMHOM PacloIOKEHUHU MPSMON U IIOCKOCTU. Teopema o
TpeX MEepIeHIUKYIsIpax.

[Ipu3Hakuy u cBOMCTBA NMapajuIeIbHbIX U MEPIEHIUKYJISIPHBIX TNIOCKOCTEH.

PaccTosiHue OT TOYKM [0 IUIOCKOCTH, OT MPSAMON [0 IUIOCKOCTH, PAacCTOSHHUE MEXITY
IUIOCKOCTSIMU, MEXIY CKPEHIMBAIONIMMHUCS TMPSMBIMH, MEXAY HpPOU3BOJIbHBIMU (urypamu B
IIPOCTPAHCTBE.

[TapanmnenpHO€ NPOEKTUPOBAHME M €ro cBoWcTBa. Teopema O IUIOHIAAM OPTOTOHAIBHOU
MIPOEKIIUH MHOTOYTOJIbHUKA. B3anMHOE pacrioioskeHue MpoCTPaHCTBEHHBIX (UTYP.

Pasznuunbie Buabl MHOrOrpaHHUKOB. X n3o0paxenus. CeueHus, pa3BepTKU MHOTOTPAHHUKOB.
[lnomane moBepxHocTU. Bumel cummerpuii B mpoctpancTBe. CHMMETpUs TeJd BpAIICHUS WU
MHOTOTPaHHHUKOB. Brrunicnenue miomasieit 1 00beMoB.

Bexkropel. [leiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpPAUHAT B POCTPAHCTBE.

YpaBHEHHE OKpPYKHOCTH, CQepbl, IUIOCKOCTH. PaccrosHume Mexay Toukamu. JleHcTBus ¢
BEKTOpaMHM, 3aJaHHbIMM KoopAuHatamu. CkanspHoe TNpOU3BEJEHHE BEKTOpoB. BekTopHoe
ypaBHEHUE NPSIMOM M TMJIOCKOCTH. Vcmonp30BaHHE BEKTOPOB MpHU JOKA3aTEIbCTBE TEOPEM
CTEpEOMETPHH.

Jlns BHEayIWTOPHBIX 3aHATHI CTyA€HTaM Hapsjay C pelIeHHeM 3a/ad U  BBIIOJHEHHUS
MPAKTUYECKUX 3aJIaHUi MOXKHO TIPEIIOKHUTH TEMBI UCCIIEIOBATENLCKUX U pedepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEPHM OTAENbHBIX MEIKHX 33aJad W YINPAXKHEHUN NpeIaratoTcs CIKETHBIE
3a/1aHusl, TPEOYIOIIHE ITTUTEIHHON padOThl B paMKax OJHOM MaTeMaTUYECKOW CUTYaI[MU. ITU TEMBI
MOTYT OBITh KaK MHIUBUAYATbHBIMHU 33JaHUSIMH, TaK U TPYIIOBBIMU JJISi COBMECTHOTO BBITTOJIHEHUS
HCCIIEA0OBaHUS.

[TpumepHbIe TeMBI pedepaToB (IOKIAI0B), UCCIETOBATENIHCKUX MTPOESKTOB
* HenpepoiBHBIE Apo0H.

* [IpumeHeHme CII0KHBIX MPOLIEHTOB B 3KOHOMHUYECKHUX PacyeTax.
* [TapamiennbHOE MIPOEKTUPOBAHMUE.

* CpeHye 3HAaYeHUS U UX IPUMEHEHHE B CTATUCTHUKE.

* BexTopHoe 3a1aHue NpsSMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE.

* Cl10’)XKeHHE TAPMOHHYECKUX KOJICOaHHIHA.

* I'papuueckoe perieHre ypaBHeHUN U HEPABEHCTB.

* [IpaBuiibHBIE U TOJIYIPABUIILHBIE MHOTOTPAHHUKH.

» Konnveckune ce4eHus ¥ MX MPUMEHEHHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKESHHUS.

» CxeMbI IOBTOPHBIX UCIIBITAHUHN bepHysum.

* MccnenoBanre ypaBHEHUN U HEPABEHCTB € MapaMEeTPOM.



3. YCJOBUSA PEAJIMZALINU ITPOT'PAMMBI YYEBHOT' O ITPEJIMETA

3.1. TpeboBaHMs K MUHUMAJIbHOMY MaTepHaAbHO-TEXHUYECKOMY 00€CTIE€UCHHUIO

Peanmzanus yaeOHON TUCIIMITIMHBI IPEIIOIaracT Halnurue yueOHoro kabuHera «MareMaTHKay.

O6opynoBanne yaeOHOro kabuHeTa 1 pabounx MecT KabuHeTa:

-pabo4ue CTOJIBI U CTYJbS I O0yYarOIIUXCS;
-pabounii CTOJ ¥ CTYJ JUIsl IPETIOaBaTENIs;
-JI0CKa KJIACCHAsi MarHUTHO-MapKEpHasi;
-HaATJISAHBIC TTOCOOMS;
-KaJIbKYIISTOPBI;
-KOMIUIEKT ~y4eOHO-METOJIMYECKON JIOKyMEHTAIlUW, BKJIIOYAIONICH TNalKd C pa3gaTOYyHbIM
MaTepHalioM IO paszzienaMm: aire0pa, aHaIUTHYecKas aiaredpa, TeOMETpHs, CTEPEOMETpHs. Havyaia
MaTeMaTHYECKOT0 aHAJIN3a, KOMOMHATOPUKA, CTATHCTUKA U TEOPHS BEPOSTHOCTEH.

TexHuueckue cpencTBa 0OydeHus:
-MYJIbTUMEIUMHBIN TTPOCKTOP;
-HOYTOYK
-4epTEXKHBIA HA0OP IS KIACCHBIX JIOCOK: IIUPKYJIb, TPAHCIIOPTHP, TPEYTOJIbHHUK,
JE€MOHCTPAIIMOHHBIN METp U T.1.

3.2. NudopmarmoHHoe oOecrieueHne peann3aiuy MporpaMMbl

Jnsi  peanu3andy  TPOTrpaMMbl  OMONMOTEYHBIH (OHA HMEEeT TMeYaTHble M AJIEKTPOHHBIC
oOpa3zoBaTenbHble W HWH()OPMAIMOHHBIC PECYPChI, PEKOMEHIyeMbIC I HCIIOJIBb30BaHUS B
00pa3zoBaTeTLHOM POIIECCe.

OCHOBHBIC CTOYHUKU:

1. bammakoBM.M.Marematuka:yae6/M. 1. bammmakos.-M.:Kuopyc,2019.-
SQ/.httpV/wwwhbook.ru

2. 'puropses, B.I1. DnemenTs! Beiciei Mmatematuku: y4aeO. /B.I1. I'puropses, T.H.
Cabyposa.- 11-e uza., nepepad. u nom. - M.: Akaaemus, 2016.-400c.

JIONIOTHUTEbHBIE HCTOYHHUKH:

1. 'acun B.b. Maremaruka. [Ipaktukym: yue6. nocobue / B.b. 'acun, H.I11. Kpemep. -M.:
Opaiir, 2017.-202¢

2. I'puropnes, B.I1. CoopHuk 3amau no Beiciiel MmaremaTuke: yuaed.nmocoobue/ B.I1. ['puropses,
T.H. Cabyposga.- 6-¢ u3n., crep.- M.: Akanemusi, 2016.-160c.

3. Cniupuna, M.C. Teopust BeposiTHOCTEH 1 MaTeMaTnueckas cratuctuka: yue6./M.C. Cniupuna,
I1L.A. Cnupun-7-e usn., crep.- M.: Akanemus, 2016.- 352c.

4. Crimpuna, M.C. Teopus BeposTHOCTEH 1 MaTeMaTHUecKas craTucTuka. COOpHMK 3a/1a4:
yueb.mocodue /M.C. Crimpuna, [1.A. Criupun-2-e u3z., crep.- M.: Axkagemus, 2016.- 192¢

WuTepHeT-pecypchl:

1. http://standart. Edu.ru./catachment. Aspx? Catalogld=223 ( caiitr «®eaepanbHbIii
rOCy/IapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT)

2. http:// www. Shool. Edu.ru -Poccutickuii 001eo0pa3oBaTebHbIN TOPTAT

3. http:// www. Pedlib. Ru/- memaroruueckas 6ubanorexa

4. http:// www.inter-pedagogika/ru - caiit co3nan ais npernoaBarelieit, poauTeNei U CTYJACHTOB
3.3. IlepedeHpb NporpaMMHOro 00ECIeYeHHUS:

JIneH3noHHOE
HanmeHnoBanue MPOrpaMMHOE CBoboaHoe nuiieH3us Bl/lemoBepcus,c
MPOTrpaMMHOTO oOecTieueHus |o0ecreueHne CBOOOJIHOM JIOCTYIIE  [yKa3aHUEM IepHo/ia
nproOpeTeHo
1 C: O6pa3zoBanue 4. [lom. 3-e u3nanue Ha - 1 C: lIIxomna.
['eomeTpus. MuTepaktuBnbie |miardopme «1C: ["eomeTpus.
3a7laHus Ha TOCTPOCHHE B O6pa3zoBanue. 4. [fom» . MHTepakTUBHbBIE
npoctpanctBe 10-11 knacc  |JIuiieH3nOHHAs KOMUS OT 3aJaHus Ha
«1 C» [MOCTPOECHHE B
[lepconanbHast TUIIEH3US npoctpanctee 1011
Ne 121669521 KJIacc. 3-e u3ganue
(Ha nuiatdopme



https://www.book.ru/author/%d0%91%d0%b0%d1%88%d0%bc%d0%b0%d0%ba%d0%be%d0%b2%20%d0%9c.%d0%98.
https://www.book.ru/cat/448
http://standart/
http://www.inter-pedagogika/ru

«1C:006pazoBanue
4. Jlom»)

1 C: O6pa3oBarenpHas JInieH3noHHass KONUs OT 1C:

KOJUIEKLIMSL. «1 C», O6pazoBarenbHast

Anrebpa. IHTepakTHBHBIC «KOPIUK&MEJINA» n KOJIJICKITHS.

3agaHus Ha Beraucienus 611 («KY AL Anrebpa.

KJ1acC [lepconanbHas TUIIEH3US HHTepakTUBHbBIC

No 121597273 3a/1aHUs Ha

BBIYKCIICHHS 6-11
KJ1acc

3.4 Ycnous peanuzanuu yueOHoro npeamera ¢ npumenenuem D0 u JIOT

VYuebnsiii npeameTt peanusyetcs ¢ npumeHenneM D0 u JIOT no cmenranHol MoAeu 00y4deHus,
coueTaromias B ce0e ayJUTOPHBIC 3aHATHS M0 JUCIUILTHHAM (MOIYJISIM) (B COOTBETCTBUU C YICOHBIM
IUTAHOM M paboyeil mporpaMMoi AUCHUILTHHBI 0€3 COKpalieHust oobeMa
KOHTaKTHOU paboThl 0Oydaromuxcs ¢ npemnogasarenemM) u D0, obecrednBaronmm
CaMOCTOSITENIFHYIO paboTy 0o0y4aronuxcs B 00bemMe, MpeaycCMOTPEHHOM pabouei mporpaMMoit
JTUCITUTUTAHBL.

MecTo pa3melieHus CTpaHUIIbl Y4eOHOTo MpeAMeTa Ha TuiaTGopMe JUCTAaHIIMOHHOTO O0yYEeHHUS:
Maremaruka //mkt1966.beget. tech

Cucrema KOHTPOJIBHBIX MEPONPUATUN IO YUeOHOMY MPEAMETY, peaTn3yeMOi C MpUMEHEHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTUH

No i\ [TopsimkoBbIi HOMED pa3zena U TeMbI (B COOTBETCTBUU C KonTtposbHOE
" |reMaTHyecKUM IUIAaHOM Yy4eOHOro npeaMeTa) Meponpusitie. Bun

1. 1.1. Pa3BuTHe MOHATHS O YUCIIE. dopym, gar
1.2. lenple 1 panrOHAIBHBIE YUCIIA.
1.3. JleiicTBHTEIBHBIC YK CIIA

2. 2.1. PaguaHHbIil METO U3MEPEHHS YTIIOB BPAILICHHS U CBSI3b C 4aT, TECTUPOBAHNE,
rpagyCHOU MEPOM. bopym

2.2. OCHOBHBIC TPUTOHOMETPUUICCKUE TOKIECCTBA, (POPMYJIBI
CJIO’KEHUS, YIBOCHUS, IPe0Opa30BaHUE CYMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUH B MPOU3BECHHE, TIPE0Opa3OBaHNe
POM3BEACHUS TPUTOHOMETPUUECKUX (PyHKIHIA B cymmy 2.3.
[Ipocreiire TPUrOHOMETPUYECKHE YPABHEHNS U HEPABEHCTBA.
2.4. OOpaTHble TPUTOHOMETpUYECKHE (PYHKIIMU: aPKCUHYC,
APKKOCHHYC, apKTaHTeHC.

3. 3.1. BzaumHoe pacrosyioskeHue ABYyX MPsIMBIX B IPOCTPAHCTBE. ®opym, TeCTUpOBaHUE,
3.2. [TapayenbHOCTh MPSMOH | IJIOCKOCTH. qar,
3.3. IapannensHOCTh MIIOCKOCTEH. [lepneHIuKyaIspHOCTb MPSIMOIi [KOHTpOJIbHAS paboTa
U TUTOCKOCTH.
3.4. [leprieHANKYIIAp U HAKIOHHAs.
3.5. Yron Mexay npsMoii U TIOCKOCTBIO. [IByrpaHHBIN yroi. Yromn
MEXTy TUIOCKOCTSIMH.
3.6. [leprieHAUKYIAPHOCTH IBYX TIOCKOCTEH.

4. 4.1. CriocoObl 3a71aHMs ¥ CBOMCTBA YHCIIOBBIX BeOuHap, KOHTpOJIbHAS
MOCJIeIOBATEIIEHOCTEH. paboTa

4.2. Ilonarue o npezese Mociae10BaTeIbHOCTH.

4.3. CyiecTBOBaHME Mpejiesia MOHOTOHHOM OrpaHUYCHHON
MOCJIEI0BATEIbHOCTH.

4.4. CymmMupoBaHHeE ocyieoBareabHoCcTed. beckoHeuHo
yOBIBaOIasi FeOMETpUYEcKast IPOrpeccus U ee CyMma.

o. 5.1. Unrerpan u nepBoodpazHas. Teopema HetoTona—Jleitonuna.  [Bebunap, popym,
5.2. IlpuMeHeHne NHTErpalia K BEIYUCICHUIO (GU3MYECKHUX BEIMYMH U (TECTUPOBAHHE, YaT,
1011 1EN.




6. 6.1. cTopus pa3BuTHSI KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEH U dopywm, yar,

CTaTUCTHKH U X POJIb B PA3IIUYHBIX cpepax 4eI0BeUeCKOH
KU3HEACATEIILHOCTH.
6.2. IlpaBuiia KOMOMHATOPUKH.

nepectaHoBKU. bunoMm Herorona u tpeyronbpuuk [lackans.
[TpuknagHble 3a1a4H.

6.3. Permenune koMOMHATOPHBIX 3a1a4. Pa3menienus, couetanus u

TECTUPOBaHUE,
KOHTPOJIbHAs paboTa

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEJIMETA
KoHTpouib 1 OLIeHKa PE3yJIbTaTOB OCBOCHUS YUEOHOTO MIPEAMETa OCYIIECTBIAETCS

IIPEIo/1aBaTeIeM B IPOLIECCE IPOBEAECHUS MPAKTUUECKUX 3aHATUH, YCTHBIX U MIUCbMEHHBIX OIIPOCOB,

TECTHUPOBAHUH, a TAK)KE BHIIOJHEHHUS 00yUJaIOMIMMUCS HHIUBUAYAIbHBIX 3aJaHH, TIPOCKTOB,

HUCCIIEOBAaHUN.

Pe3ynbrarel 00yueHus

DOpMBI U METOIBI KOHTPOJIS
W OIICHKH PEe3yIbTaTOB
oOydeHus

Hpe,[[MeTHbIe PE3YJIbTAThI:

- chopMHEpPOBAaHHOCTH NIPEJCTABICHUN O MaTEMATUKE KaK YaCTH
MUPOBOM KYJIBTYPbl U MECTE€ MATEMATUKU B COBPEMEHHOMN
[IMBUJIN3AIUH, CIIOCO0AX OTMCAHUS SIBJIICHUH peaThbHOr0 MUpa Ha
MaTeMaTUYECKOM SI3BIKE;

- HaOJIFO[IeHNE 3a
EeATENBbHOCTHIO
00yJaronmxcs

-C)OPMHUPOBAHHOCTD IIPEICTABICHUM O MATEMAaTUYECKUX MOHITHUSIX KaK
BAKHEHIINX MaTEMAaTUYECKUX MOJEIIAX, TO3BOJISIFOIINAX

ONMCBIBATh U U3y4aTh pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMAaHHE
BO3MO>KHOCTH aKCUOMATUYECKOT0 IIOCTPOEHUS MAaTEMaTUYECKUX
TEOPHIL;

- AKTUBHOC y4aCTHUC B XOAC
B3aHATUA,

-BJIAJICHUC MECTOAAMU NOKA3aTCIbCTB U aJITOPUTMOB PCHICHUA, YMCHUC
HUX IPUMCHATD, IPOBOAUTH JOKA3aTCIIbHBIC PACCYKIACHUA B XO/1€
[PCUICHUA 3a/1a4,

-YCTHBIM U TMCbMEHHBIN
0I1pOC;

-BJIaJICHUE CTAHJAaPTHBIMU IPUEMaMH PELIeHHUs PAllMOHATIBHBIX U

M ppallMOHATIBHBIX, I0KA3aTEIbHBIX, CTETIEHHBIX,
TPUTOHOMETPUUYECKHUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM, B TOM YUCIE TS
MOMCKA MYTH PEIeHUs U WITIOCTPAIMY PELIeHNs YpaBHEHUH U
HEPABEHCTB;

-pelieHne npodiIeMHo-
CUTYallMOHHBIX 3a/la4 Ha
NPaKTUYECKUX 3aHITUSAX;

-c)OPMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHSITHIX
MAaTeMaTUYECKOTO aHAJIN3a U UX CBOWMCTBAX, BJIAJEHUE YMEHHEM
XapaKTepu30BaTh MOBeAeHNE (PYHKIINIA, UCTIOIh30BaHUE MMOTYYEHHBIX
3HAHWI 11 ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

-pelieHne npodiIeMHo-
CUTYallMOHHBIX 3aJ/1a4 Ha
NPaKTUYECKUX 3aHIATUSAX;

-BJIaJICHUE OCHOBHBIMU NOHATHUSMH O IUIOCKUX U IPOCTPAaHCTBEHHBIX
reoMEeTpUUYECKUX (PUTYypax, UX OCHOBHBIX CBOWCTBAX;
c(OPMHPOBAHHOCTh YMEHHUS PACO3HABATh T€OMETPHUECKUE (PUTYPHI HA
yepTexax, MOJENIX U B pealbHOM MUPE; IPUMEHEHHUE N3YUEHHBIX
CBOWCTB reOMeTpUYECKUX GUTyp U HOpMYIT ISl peIIeHHUs
reoMeTpUUYECKUX 3a7a4 ¥ 33/1a4 C MPAKTUYECKUM COJIEpIKaHUEM;

- HaOIIOEHHE 3a
TEeATENBHOCTBIO
00yJaromuxcs

-cOpMHUPOBAHHOCTH MPEJICTABICHHI O MPOIIECCax U SIBICHUSX,
MMEIOIIUX BEPOATHOCTHBIN XapaKTep, CTAaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MUPE, OCHOBHBIX ITOHATHUAX
PJIEMEHTAPHOUM TEOPUH BEPOSITHOCTEN; YMEHUI HaXOAUTh U OLICHUBATh
BEPOSTHOCTH HACTYIUICHUSI COOBITUN B TPOCTEHININX MPAKTUIECKUX
CUTYallUsIX 1 OCHOBHBIE XapaKTEPUCTUKU

-peleHne npodIeMHO-
CUTYalMOHHBIX 3a/la4 Ha
[PAKTUYECKHUX 3aHATHSAX;

-CJ'Iy‘lB.fIHBIX BCJINYHH,

-3aJaHMST IS
CaMOCTOSITEJIbHOM paboThI

-BJIAJICHNC HABBIKAMH UCIIOJIb30BAHUA TOTOBBIX KOMIIBIOTCPHBIX

-BBIITIOJTHCHHC




[IporpaMM IpH PEeIIeHUH 3a/au.

HCCIIE0BATEIbCKOM pabOTHI;

JIM4yHOCTHBIE PE3YJILTATHL:

-c(hopMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKe KaK
YHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJACIUPOBAHUS SBJICHUN U
[TPOLIECCOB, NAESIX U METOJaX MaTEMaTUKU;

- HaOJIFO[[eHYE 3a
e TeIbHOCTHIO
00yJaronumxcst

-IIOHMMaHUE 3HAYUMOCTH MaTeMaTUKHU JIJIs1 HAyYHO-TEXHUUYECKOTO
rporpecca, copMHUPOBAaHHOCTh OTHOLICHHSI K MATEMaTUKE KaK K 4acTH
00111e4eTIOBEYECKON KYIbTYPHI Uepe3 3HAKOMCTBO C UCTOPHEN Pa3BUTHUS
MaTEMaTHKH, BOJTIOIUEI MaTeMaTHYEeCKIX UIeH;

-peleHue npoodIeMHo-
CHUTYaIlMOHHBIX 3aj1a4 Ha
MPAKTUYCCKHUX 3aHATUAX;

-pa3BUTHE JJOTUYECKOT'O MBIIIICHHUS], IPOCTPAHCTBEHHOTO
BOOOpa)KeHUs1, AITOPUTMHUUECKON KYJIbTYpPbl, KpUTUYHOCTH
MBIIICHUS] HA YPOBHE, HEOOXOIUMOM it Oyaymieit
podeccnoHaNbHOM e TeNIbHOCTH, JUIS IPOJOJIKEHHSI 00pa3oBaHus U
caMm000pa3oBaHus;

- HaOJIr0IeHUE 3a
eI TETbHOCTHEO
00yJaromuxcs

-OBJIa/ICHHE MaTeMaTHYECKUMU 3HAHUSIMA U YMEHUSIMH,
HEOO0XOIMMBIMU B TIOBCETHEBHOMW KHU3HH, JJIS1 OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX JTUCIUIUIMH U JUCLUILIIUH
MpoheCCHOHATFHOTO IMKIIA, TS MOJTy4eHus 00pa3oBaHus B 00JaCTX,
He TpeOyromux yriayOaeHHOW MaTeMaTHIeCcKOi

[10/ITOTOBKY,;

-aKTHUBHOE YYaCTHUE B XOJI€
3aHATHS,

-T'OTOBHOCTH U CIIOCOOHOCTH K O6pa3OBaHI/IIO, B TOM 4YHCJIC

- HaOJIFO[IeHUE 3a

caM000pa30BaHMIO, HA MPOTSHKEHUN BCEH KU3HH; CO3HATEIbHOE NesITebHOCTBIO
OTHOILIECHHE K HENPEPBIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIECIIHOW (00ydaromuxcs
npo¢eccuOHaIbHON M 00LIECTBEHHOMN 1€ATeIbHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTbH K CAMOCTOSITEJIbHON TBOPYECKON U -BBIIIOJIHEHUE

OTBETCTBEHHOM ACATCIIBHOCTH,

HCCHG,Z[OB&TGHLCKOIZ pa6OTBI;

-TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO
CBEpCTHUKaMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HMCCIIeI0BATENBCKOM, MPOSKTHOW U IPYTUX BHIAX
NEATEIbHOCTH,

-YCTHBIM U TUCbMEHHBIN
0IpocC;

-OTHOIIIEHUE K TIPOPECCHOHATBHON JACSITEILHOCTA KaK BO3MOXKHOCTH
Y4acCTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOI1eHaIMOHATBHBIX TTPOOJIEM;

- HaOJIFO[IEHNE 3a
eI TENBLHOCTBIO
00yJaronmxcst

MCTaHpeI[MeTHBIC PE3YJIbTATHI:

-YMEHHE CAMOCTOSITEIBHO ONPEACIIATH LIENIN JEATENBHOCTH U

COCTaBJIATH IUIAHBI IESITEIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIAT,

KOHTPOJMPOBATh U KOPPEKTUPOBATH AESITENBHOCTD; HCIIOJIb30BATh BCE

BO3MOXHBIE PECYPCHI JUISl JOCTUKEHHUSI IIOCTABJIECHHBIX LEIEN U

peann3aluy IIaHOB e TEIHbHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHH B
A3JIMYHBIX CUTYaALUSIX;

Habmonenue 3a

e TeIbHOCTBIO
o0yyaroImuxcs B mporecce
OCBOEHHUSI IIPOTPaMMBI

-yMEHUE MPOAYKTUBHO O0IIAThCS U B3aUMOEHCTBOBATh B IIpOIECCE
COBMECTHOMH J1€ATEIbHOCTH, YUUTHIBATh MO3ULIUU APYTUX YYACTHUKOB
nesiTeNbHOCTH, 3G ()EKTUBHO pa3peniaTb KOH(YIUKTHI;

-aKTUBHOC Y4aCTHUC B XO/I€
B3aHATUA,

-BJIaJICHUE HAaBbIKAaMH [T03HABATEIbHOM, yueOHO-HCCIIEJOBATENbCKOM U
[TPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU Pa3pelIeHus mpooem;
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
penIeHus] NPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOJIOB
[TO3HAHWS,;

-YCTHBIM U TUCbMEHHBIN
OIpocC;

-TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSITENIbHON HHPOPMAITHOHHO-
[M03HABATEJIbHOM JEATEIbHOCTH, BKIIOYAs] YMEHUE OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX UH()OPMAIINH, KPUTHIECKH OI[CHUBATh U
MHTEPIPETHPOBATHh HH(POPMAITHIO, TOTYIAEMYIO U3 Pa3INIHBIX
MCTOYHUKOB;

-peleHne npodIeMHO-
CUTYalMOHHBIX 3a/la4 Ha
[PAKTUYECKHUX 3aHATHSAX;

-BJIAICHHUC A3BIKOBBIMU CPEACTBAMU:. YMCHHE ACHO, JIOTUYHO U TOYHO

-aKTUBHOC Y4aCTHC B XO/I€




M3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOJIb30BATh aJIcKBAaTHBIE SI3bIKOBBIC
CPEICTBa;

BaHSATHS;

-BJIAJCHUEC HAaBbIKaMH M03HAaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHUs
COBCPUIACMBIX JIENCTBHUI U MBICIIUTEIILHBIX mponeccoB, Ux
PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HaHWA U HE3HAHUA, HOBBIX
MMO3HABATCJIbHBIX 3a1a4 U CPCACTB IJId UX NOCTHUIKCHUSA,

-aKTUBHOE YYaCTHUE B XOJIE
3aHSATHS,

-11€JICyCTPEMIICHHOCTD B IIOMCKAX U IPUHATHH PELICHUH,
cOo00pa3UTEIBHOCTh U UHTYHIIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX
[IPEJCTaBICHUN; CIOCOOHOCTh BOCIIPUHUMAThH KPAcOTY U FAPMOHUIO
MHUpA;

-aKTHUBHOE YYaCTHUE B XOJI€
3aHSATHS,

PerynsTuBHbIC yHUBEpCaJIbHbIe yUeOHbIE 1eUCTBUSA:

* BBIMOJTHATH apUPMETHUECKUE ISHCTBUS HAJl YMCIIaMH, COYeTasi YCTHBIC
1 TUChbMEHHBIE TIPUEMbI; HAXOIUTh NPUOIMKEHHBIE 3HAYCHUS BEJIUYUH
1 TIOTPELTHOCTH BhIYUCIICHUH (aOCOMIOTHAS U OTHOCUTEINIbHAS);
CpaBHMBATh YMCIIOBBIE BHIPAKEHUS;

Habmonenue 3a

e TeIBHOCTHIO
00yJaromuxcs B mporecce
OCBOCHHSI TPOTrPAMMBI

* HAXOAWUTh 3HAUYCHUS KOPHS, CTEIICHH, Jorapudma,
TPUTOHOMETPUUYECKHUX BBIPA)KEHUH HA OCHOBE OIIPENEIICHMS, UCIIOJIB3YS
[IpY HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA,

-daKTUBHOC Y4aCTHUC B XO/IC
B3aHATUA,

[10JIb30BATHCS MPUOIMKEHHOM OLIEHKOH MpU MPAKTUYECKUX
pacuerax;

-YCTHBIM U TUCbMEHHBIN
0npoc;

* BBIIIOJIHATh IPE0OpPA30BaHuUsl BBIPAXKEHUM, TPUMEHSIST POPMYJIbL,
CBsI3aHHBIE CO CBOMCTBaMM CTeNEHeH, JorapupmMoB,
TPUTOHOMETPHUECKUX (DYHKIIHIA;

-YCTHBIM U TUCbMEHHBIN
0IpocC;

¢ BBIYHCJIATh 3HAYCHUC q)YHKI_[I/II/I 110 3aIaHHOMY 3HAYCHUIO apTyMCHTA

-YCTHBIM U TMCbMEHHBIN

[pU PA3IMYHBIX CIIOCO0ax 3aaHusi QYHKINY; OIpoc;
* OIPENENSITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKITHUH, HaGmonenue 3a
VJUTIOCTPUPOBATh UX Ha rpadukax; eATEIbHOCTBIO

o0yyaroImuxcs B mporecce
OCBOECHMS IPOTPAMMBI

* CTPOUTH I'paMKU N3YUYEHHBIX (QYHKINH, WITIOCTPUPOBATH 110 IpaduKy|
CBOMCTBA JIEMEHTAPHBIX (PYHKIIMIA;

-pelieHue npooIeMHO
CUTYallMOHHBIX 3a/1a4 Ha
NPaKTUYECKUX 3aHSITHUSX;

¢ UCIIOJIb30BAaTh ITOHATUC (1)YHKIII/II/I JJIs1 OIIMCaHHUA U aHaJIn3a
3aBHCHUMOCTEM BCJIIMYHH,

-aKTUBHOC Y4aCTHUC B XO/I€
B3aHATUA,

* HaXOJIUTh MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIIUII;

-peleHre mpooJIeMHO
CUTYAI[MOHHBIX 33/1a4 Ha
MPAKTUYCCKHUX 3aHATUAX,

* HCII0JIb30BATh MTPOU3BOJHYIO JUIsl U3yYEHUS! CBOMCTB (PyHKUUN U
OCTPOSHUSI IPa(UKOB;

-peleHre mpooJIeMHO
CUTYAI[MOHHBIX 33/1a4 Ha
MPAKTUYCCKHX 3aHATUAX,

IMIPUMCHATH IPOU3BOJAHYIO IS IIPOBCACHUS HpI/I6J'II/I)KeHHLIX
BI)I'-II/ICJ'IeHI/II\/'I, pemaTh 3aja4r IMPUKIIAAHOTO XapaKTepa Ha HAXOKIACHNEC
HaKOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYCHUA,

-aKTUBHOE Y4aCTHE B XOJ€E
3aHATHUS;

¢ BBIYUCJIATH B HpOCTGﬁIHHX ClIydasx 1jiomaianu 1 00BEMEI C
MCIIOJIb30OBAHHUEM OIIPECACIICHHOT'O HHTCIpaJia,

-pereHre mpoodJIeMHO
CUTYAI[MOHHBIX 33/1a4 Ha
MPAKTUYCCKHX 3aHATUAX;

* pelath palvoHaJIbHbIE, TOKa3aTeIbHbIE, JOrapUPMHUECKUE,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOSIINECS K JIMHEHHBIM U
KBaJPAaTHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

-BBIIIOJTHEHHE TBOPUECKOM
paboTHI;
BBINOJIHEHUE TBOPYECKOM

paboTHI.

* UCTOJIB30BATh TpapUUECKUIl METOJI PEIICHUs] YpaBHEHUH U
HEPABEHCTB;

-aKTUBHOE Y4aCTHE B XOJ€E
3aHITHS;

° H306paH(aTB Ha KOOpZ[HH&THOﬁ IJIOCKOCTHU pCHICHUA ypaBHeHHfI,

HaOmronenue 3a

HCPAaBCHCTB U CUCTEM C IBYMS HCU3BCCTHBIMU,

JCATCIIBHOCTBIO




00ydJaronmxcs B mporecce
OCBOEHHSI IPOTrPaMMBbl

® COCTABJIATH U PC€IIaTh YPAaBHCHUA U HCPABCHCTBA, CBA3BIBAIOIIHC
HCHU3BCCTHBIC BCJIMYNHBI B TCKCTOBBIX (B TOM YHCJIIC HpI/IKJIaI[HLIX)
3agadax;

* pemarhb MpocTelire KOMOMHATOPHBIE 33/]a4l METO/IOM repedopa, a
TaK)Ke C MCIOJIb30BAaHHEM U3BECTHBIX (OpPMYIT,

-YCTHBIM U TUCbMEHHBIN
onpoc;

* BBIUUCIIATH B MPOCTEHIINX CITydasx BEPOSATHOCTH COOBITUI Ha OCHOBE
[10ICU€Ta YUCIIA UCXOMOB;

-YCTHBIM U TUCbMEHHBIN
onpoc;

* pacro3HaBaTh Ha YEPTEKAX U MOJIEIIAX MPOCTPAHCTBEHHBIC (YOPMBI;
COOTHOCHTb TPEXMEPHbBIC 00BEKTHI C MX OMHUCAHUIMH,
M300paXKCHUSIMU;

-daKTUBHOC Y4aCTHUC B XO/I€
BaHATHU,

* OIIMCHIBATh B3aMMHOE PACIIOIOKEHUE MPSMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE, ApTyMEHTHUPOBATH CBOM CYKJIEHUS 00 ITOM
PAaCIIONI0KEHUN;

-BBITIOJTHEHUE TBOPUECKOM
paboThI;

BBITTOJIHEHHE TBOPYECKOM
paboTHI.

* aHAJIM3UPOBATH B IPOCTEHILNX CIy4yasX B3AUMHOE PaCIOI0KEHUE

-YCTHBIM U TUCbMEHHBIN

00BEKTOB B IPOCTPAHCTBE; OIIPOC;
* 1300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE TeJa; BEIMONHATE |HabmoneHue 3a
YEPTEXKU 110 YCIOBUAM 3a/1a4; N1EATEIbHOCTBIO

oOyuaronuxcs B poiecce
OCBOEHHUSI TPOTPAMMBI

* CTPOUTH IPOCTENIINE CeUeHUs KyOa, PU3MBbl, TUPAMU/IBI;

-peleHre npoodIeMHO
CUTYaIlMOHHBIX 3aj1a4 Ha
[MPAKTUYCCKUX 3aHATUAX,

* pelaTth IIAHUMETPUYECKHUE U IPOCTEHIINE CTEPEOMETPHUCCKHE
3a/lauM Ha HAXO0XJICHHUE TeOMETPUICCKUX BEITUYHH (JIJTUH, YTJIOB,
riommasei, o0beMoB);

-pelieHue npooIeMHO
CUTYaIlMOHHBIX 3a]1a4 Ha
MPAKTUYECKUX 3aHATHUSX;

® MCIIOJIB30BATh IIPHU PCIICHUHN CTCPCOMETPHUICCKUX 3ajayd

-BBITTOJTHEHUE TBOPUYECKON

[IaHUMETPUYecKre (HaKThl M METO/IbI; paboThI;
BBINOJIHEHUE TBOPYECKOU
paloThI.

* IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIECHUS B XOJI€ PEIICHUS 3a]1aY; -BBIITOJIHEHHE

Mccle10BaTelbCKON paboThl;

[lo3HaBaTeNnbHBIE YHUBEPCAIbHBIE yUeOHbIE NEHCTBUS:

-3HaU€HHE MaTEeMaTUYECKON HaYKHU Ui PeIleHus 3a]1a4, BOZHUKAIOIINX
B TEOPUU U NPAKTUKE; IIUPOTY U B TO )K€ BPEMS OTPAaHUUEHHOCTD
[IPUMEHEHUS] MaTEMaTHUYECKUX METOJIOB K aHAJIU3y U UCCIIEI0BAHUIO
[IPOIIECCOB U SIBJICHUH B IPUPOJIE U OOILIECTBE;

HaGmronenue 3a
NesITeIbHOCTBIO
oOyuaronuxcs B poiecce
OCBOEHMSI TPOrPaMMBbI

-3HAUCHUC I[MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIHX B caMOM MaTeMaTHKe
I (bOpMHpOBaHHH " pa3BUTHUA MaTeMaTHUEeCKOMN HAayYKH; UCTOPHIO
[Pa3BUTHA MMOHATHA YKClia, CO3JaHUA

-aKTUBHOC Y4aCTHUC B XO/I€
B3aHATUA,

MAaTCMAaTUYCCKOT'O aHAJIM34, BOSBHUKHOBCHUS U PA3BUTHA I'COMCTPUH,

-YHHUBEPCAIBHBIN XapaKTEP 3aKOHOB JIOTUKA MATEMATHYECKUX
paccyXJIeHHUI, UX TPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUECKON
NeSATEIbHOCTH;

pelieHre npodieMHo-
CUTYallMOHHBIX 3aj[a4y Ha
MPAKTUYCCKHUX 3aHATUAX

-BepOHTHOCTHBIﬁ XapaKTCP PA3JIMIHBIX ITPOLECCCOB OKPYKAIOIICTO MUPA.

-BBITTOJIHCHUE

HCCIIEIOBATEILCKOU

paboThI;

-BBITTOJTHEHUE TBOPUYECKOMN
a0O0TBHI.

KoMMyHHKaTHBHBIE YHUBEpPCAIbHbBIE YIEOHbIE IEHCTBUS:

-HCII0JIb30BAaTh HpI/I06peTCHHBIC 3HAHUSA U YMCHUS B HpaKTHqCCKOﬁ
JACATCIBHOCTH 1 HOBCG)IHGBHOP'I KHU3HU:

HaOmronenue 3a

JCATCIIBHOCTBIO




00yJaronmxcst

-IUTSE IPAaKTUYECKUX PacdyeToB 1Mo (opmMyinam, BKItoUast GopMyIsl,
coJiepKalle CTENEHH, paJnuKabl, JorapupMsl 1
TPUTOHOMETPHUYECKUE (PYHKIMH, UCTIONB3Ys PH HEOOXOJUMOCTH
CIpaBOYHBIE MATEPUAJIbl M IPOCTEHIINE BHIYNCIUTEIIbHBIE
YCTPOWCTBA,

-pelieHue npooIeMHO
CUTYaI[OHHBIX 3a/1a4 Ha
MPAKTUYCCKHUX 3aHATUAX,

-JUTSL ONTUCAHUS C TIOMOIIBIO (DYHKIMN Pa3INYHBIX 3aBUCUMOCTEH,
MpeCTaBICHNUS UX IpaUuecKy, HHTEPIIPETAUH IPaUKOB;

-peleHre mpooJIeMHO
CUTYAI[MOHHBIX 33/1a4 Ha
NPaKTUYCCKHUX 3aHSITHSAX,

-peLIeHNs] IPUKIIAIHBIX 3a/1a4, B TOM YHCJIE COLIUAIbHO-93KOHOMHUYECKHUX|
1 GU3UUECKUX, HA HAUOOJIbLINE U HAUMEHbILINE 3HAYCHUS], Ha
HaXO0XJAEHUE CKOPOCTH U YCKOPEHUS;

-BBIIIOJITHCHHC
HCCHeﬂOBaTeHBCKOfI pa6OTBI;

-JIJ1s1 TIOCTPOSHUS M UCCIEAOBAHUS MTPOCTEUIITUX MATEMAaTHIECKUX
MOJICIICH.

-aKTUBHOE YYaCTHE B XOJI€
3aHATHS,

-JUTSl aHAJIM3a PEAJIbHBIX YHCIIOBBIX JaHHBIX, IPECTABICHHBIX B BU/C
rarpamm, rpauKoB;

-YCTHBIM M TUCbMEHHBIN
0I1poc;

-aHaM3a HHPOPMAIMK CTATUCTHYECKOTO XapaKTepa.

-peleHre npoodJIeMHO
CUTYaIlMOHHBIX 3aj1a4 Ha
[MPAKTUYCCKUX 3aAHATUAX,

-JUTs KCCIIeI0BAaHMs! (MOJICIIMPOBAHUS ) HECIIOKHBIX MPAKTHYECKUX
CHTyaluii Ha OCHOBE M3YYCHHBIX ()OPMYI U CBOHCTB QHTYD;

-BBIITIOJIHCHHE
MCCIIEIOBATEIbCKON pabOTHI;

-BBIYHCIIEHNS 00BEMOB U HJ'IOIJ.[B.I[Cﬁ HOBerHOCTeﬁ IMPOCTPAHCTBCHHLIX
TCJI IIPU PCIICHUHU IMPAKTUYCCKUX 3aaa4, UCIIOJIb3Y IMPU
HCO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU W BBIYUCIINTCIIbHBIC YCTpOfICTBa.

-pelieHue npooJIeMHO
CUTYaIIMOHHBIX 3a]1a4 Ha

[MPAKTUYCCKUX 3aHATUAX,




Jluct peructpanuu JOMOTHEHUH U U3MEHEHHH B pabodeii mporpaMMe yaeOHOTo rpeameTa
cnenuanbHocty 40.02.02 TIpaBooxpaHHTENbHAS AEATEIBHOCTD
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/lata BBOJA N3MEHEHMI




	da22cbeb6e3d10bace8ef6f971a46e85cbc59150565317f4d0c05384b01532a8.pdf
	a1eb7e42fcb1852856d8badba50381cb691bac4e52e71bb0280983793eebb88e.pdf

