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1. MACHOPT PABOYEM NPOT'PAMMBI YUYEBHOM JUCHUNJIAHBI
MaremaTuka: ajaredpa ¥ Ha4YaJIa MATEMATHYECKOT0 AHAJIM3a; FeOMeTPHUs

1.1. O6n1acTh npuMeHeHus1 padoyveil MPorpaMmbl

Pabouast mporpamMma yueOHON MMUCHMIUIMHBI SIBJSETCS YacThbl0 OCHOBHOW Mpodeccruo-
HAJIBHON 00pa30BaTEIbHOM MPOrPaMMBI CPEAHETO MPO(PEeCCHOHATEHOTO 00pa30BaHUs 10
npodeccun 08.01.14 MOHTAKHUK CAHUTAPHO-TEXHUYECKHX, BEHTWISUMOHHBIX CH-
creM U o6opynoBanusi. Pabouast mporpamMma pazpaboTaHa Ha OCHOBE IMPOTpaMMBbI 001IIe-
oOpa3oBaTenpbHON yueOHOM MTUCIUIUINHBI «Marematuka: anredpa u Hadajga MaTeMaTHue-
CKOTO aHaju3a; TeoOMeTpus» ISl Mpo(ecCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alUi
(mpumepHoit), omobpenHoit Hayuno-meroamueckum coBetom LlenTpa npodeccrnonansHo-
ro oopazoBanust PI'AY «®UPO» n pekoMeHI0BaHHON ISl peaanu3aluid OCHOBHOM Mpo-
deccruonanbHOM 0OpazoBaTenbHOM mporpamMmbl CIIO Ha 6a3ze ocHOBHOTO 00IIEro oopa-
30BaHMS C TIOJIYYEHHEM CpeJlHero obmiero oopazoBanusi, mpotokosa Ne 2 ot 26.03.2015 r.,
yueOHoro wiana I'BIIOY UTM, ytB. npukazom Ne 244-OJ] ot 28.06.2018.

1.2. MecTo y4eOHO# TUCHUIIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCHOHATBHOI 00-
pa30BaTeIbHOM IPOrPaMMBI:

VYyeOnas guciuiuinHa «MaTtemaTuka: anredpa M Hadala MaTeMaTHYECKOTO aHaju3a;
TrE€OMETPHUS» BXOAMUT B 001€00pa30BaTENbHbBIN UK, SBIAECTCS NPO(QHUIBHON JUCHUILIH-
HOI 00s13aTenbHON npeaMeTHol obnactu «Maremaruka u uHpopmatuka» ®I'OC cpen-
Hero o01Iero oopa3oBaHusl.

1.3. lesun ¥ 3224 AMCUUILIMHBI — TPEOOBAHUS K Pe3yJbTaTaM OCBOCHMS AMCLH-
IUIMHBI:

Conepxxanue paboueii mporpamMMbl «MaTemaruka: anreOpa ¥ Hadyajla MaTeMaTH-
YECKOI'0 aHAJIM3a; FEOMETPHsD> HAIIPaBJICHO HA JOCTHKEHUE CIEAYIOIINX LeJei:
— obecrieyeHne cHOPMUPOBAHHOCTU MPEICTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHHSI MATEMAaTUKU;
— obecnieyeHne c(HOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTeMaTH4e-
CKOT'O MBIIIICHHUS,
— obecrnieyueHne cHOpMUPOBAHHOCTH YMEHUIN NMPUMEHSATH MOJTYYECHHbBIE 3HAHUS NP pe-
LIEHUU PA3JIMYHbIX 33/1a4;
— obecrieueHne c(HOPMUPOBAHHOCTH IPENCTABICHUM O MaTEMAaTHKE KaK 4acTH oOlie-
YeJIOBEUECKOW KYJIbTYPbl, YHUBEPCAJIHLHOM $SI3bIKE HAayKH, MO3BOJIAIONIEM OMHUCHIBATH U
M3y4aTh peajibHbIE MPOLECCHI U SBJICHUS.

OcBoeHue conepkaHusi ydeOHOM nucuuIUIMHBI «MaremaTuka: anreOpa U Haya-
Ja MaTEMaTHUYECKOI0 aHaJIN3a; FEOMETPUs 51», 00ecreunBaeT JOCTHKEHUE CTYIECHTAMU
CIIEYIOLLUX Pe3yibinamog:
JUYHOCHHBIX:
— c(hopMHpOBAaHHOCTh MPEJACTABICHUNH O MaTEeMaTHKE KakK YHHMBEPCaJbHOM SI3bIKE
HAyKH, CPEJICTBE MOJECTUPOBAHUS SBICHUHN U MPOILIECCOB, 00 HIEAX U METO/ax MaTema-
TUKU;
— MOHMMAaHHE 3HAYMMOCTH MAaTEMaTHKH U1 HAy4HO-TEXHHYECKOro Iporpecca, cop-
MHUPOBAaHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K 4acTH OOILEYEIOBEYECKONW KYJIbTYpPhI
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yepe3 3HAKOMCTBO C HMCTOPHEN pa3BUTHUS MATEMATHUKH, DBOJIIOLMEN MaTEMaTUYECKUX
UaeH;

— Ppa3BUTHUE JOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOPAKEHHUS, AITOPUTMHU-
YECKOM KYJbTYpbl, KpUTUYHOCTH MBILIJIEHUSI HA YPOBHE, HEOOXOAUMOM i Oyayniei
poeCCUOHATTEHON NEeATeTLHOCTH, IS MPOJOJIKEHUS 00pa30oBaHUsI M caMOOOpa3oBa-
HUS;

— OBJIQJICHUE MATEMaTUYECKUMU 3HAHUSIMH U YMEHHSIMHU, HEOOXOJUMBIMU B TOBCE-
JTHEBHOM >KM3HU, JJI1 OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCIUIUIMH U JTUCIIH-
IUTMH MPO(PECCUOHAILHOTO IUKJIIA, JUJIS MOJy4dyeHus oOpa3oBaHMs B 00JIacTAX, HE Tpe-
Oyromux yriyO0JIeHHOW MaTeMaTHIYeCKOU MTOATOTOBKY;

— TOTOBHOCTHh M CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CaM0OOpa30oBaHWIO, HA
MPOTSKEHUH BCEW JKM3HU; CO3HATENIbHOE OTHOIICHHE K HENPEPHIBHOMY O0Opa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIBHON U O0IIECTBEHHOM €S TEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOU Jesi-
TEJIbHOCTH;

— TFOTOBHOCTH K KOJUIEKTMBHOW paboOTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B 00pa3o-
BaTEJIbHOM, OOIIECTBEHHO IMOJIE3HOM, YU4EOHO-UCCIEA0BATENIbCKOM, MPOEKTHON U JIpy-
I'MX BHJIAX JESITEIbHOCTH;

— OTHOLIEHHE K MpOo(dhecCHOHAIbHON JEATEIbHOCTH KaK BO3MOYKHOCTU Y4YacTHs B pe-
IIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIEM;
MemanpeomenHplX:

— YMEHHE CaMOCTOSITEJIbHO ONPEACIIATh LEIU I€ATeIbHOCTH U COCTABIATh IUJIAHBI J1E5-
TEJIBHOCTH; CAMOCTOSTENIBHO OCYILECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTHUPOBATDH J1ES-
TEJIBbHOCTh; MCIOJb30BaTh BCE BO3MOXHBIE PECYpPCHI IJIsi JOCTHXKEHHUS MOCTaBIECHHBIX
LeJaell M peanu3alMy IUIAHOB AESTENbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUU B pas3-
JUYHBIX CUTYaIIUSIX;

— yMEHHe NPOAYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM Jesi-
TEIbHOCTH, YUUTHIBATh MO3UILUHU JIPYTUX YYACTHUKOB JEATEIBHOCTH, () (PEKTUBHO pa3-
perarh KOH(QIUKTHI,

— BJIaJICHUE HaBBIKAMM ITO3HABATENIbHOM, Y4EOHO-HCCIEAOBATENbCKOM W MPOEKTHOU
NEeSATENbHOCTH, HaBbIKAMU pa3pelieHus: mpoOseM; CIoCOOHOCTh U TOTOBHOCTh K CaMo-
CTOSITEJIBHOMY MOUCKY METOJOB PEUICHUS! MIPAKTUYECKUX 3a7a4, TPUMEHEHHUIO pasiiny-
HBIX METOJIOB IMO3HAHMUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOW WMH(OPMAalMOHHO-TO3HABATEIbHON
JESITeIbHOCTH, BKIIIOUasi YMEHHE OPHUEHTHPOBATHCS B PA3NIUYHBIX UCTOUHUKAX UHGOP-
MaIllii, KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIHUIO, MOTYYaEMYIO U3
Pa3JIMYHBIX UCTOYHUKOB;

— BJIJICHUE SI3bIKOBBIMU CPEJICTBAMU — YMEHUE SICHO, JIOTUYHO U TOYHO M3JIarath CBOIO
TOYKY 3PEHHMSI, UCTIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HaBbIKAMM TO3HABATEJIbHOM pe(deKCHMM KaK OCO3HAHMS COBEpIIAeMbIX
JNEUCTBUM U MBICIIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MTO3HABATEIIbHBIX 33/1a4 U CPEACTB UX JOCTHKEHUS,



— LEJICYCTPEMJIEHHOCTh B TIOUCKAX W MPHUHITUU PELICHUH, COOOPa3UTENbHOCTD U UHTY-
UL, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTH BOCHPHUHUMATh
KpacoTy U TapMOHUIO MHPA;

npeomemHuulx:

— c(hopMHpPOBAaHHOCTh MPEACTABICHUN O MATEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYPhI U
0 MECTE€ MaTeMAaTUKHU B COBPEMEHHOIN LIMBUIIN3AIMH, O CI0cO0ax ONMMCaHUs Ha MaTeMa-
TUYECKOM SI3BIKE SIBJICHUM PEaJIbHOTO MUDA;

— c(hopMHpPOBAaHHOCTH MPECTABICHUN O MATEMAaTHYECKUX MOHITHUSIX KaK O BaXKHEHIIINX
MaTE€MaTUYECKNX MOJEISX, MO3BOJSIOIINX ONMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCH U
SBJICHHSI; TOHUMAHUE BO3MOYKHOCTH aKCMOMATHYECKOTO0 MOCTPOEHUSI MAaTeMaTUYECKHUX
TEOPUH;

— BJIAJICHHE METOJAaMU J0Ka3aTeIbCTB U aJTOPUTMOB PELICHUs, YMEHUE UX IPUMCEHSITH,
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJ€ PEIIEHUS 3a/1a4;

— BJIQJICHUE CTaHJAPTHBIMHU MPUEMAMU PELIEHUSI PAlMOHAIBHBIX U UPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN M HEPABEHCTB, UX CH-
CTEM; MCIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE ISl IMOMCKA
MyTH PELIEHUS U WUTIOCTPALIUY PELICHHS YPaBHEHUI U HEPABEHCTB;

— c(hopMHpPOBaHHOCTH MpPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTUYECKOTO aHa-
JM3a U UX CBOICTBaxX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh. IOBeneHUE QYyHKIUH, UC-
II0JIb30BAHUE NOJIYYEHHBIX 3HAHUM JUIsI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
— BJIAJICHHE OCHOBHBIMU IMOHATHUSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, UX OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTh YMEHHUS Paclio3HaBaTh Ha yep-
TEXaxX, MOJIETISIX U B PEaJbHOM MHUpPE T€OMETpUYECKUEe (PUTypbl; MPUMEHEHUE H3y4YEH-
HBIX CBOMCTB T€OMETPUYECKUX QUTYyp U HOpMYJ AJIsl pElIeHUs] T€OMETPUUECKUX 3a/1a4
Y 33J1a4 C MPAKTUYECKUM COJIEP)KaHUEM;

— ¢(hOpMHUPOBAHHOCTh MPEACTABIECHUN O MpoIeccax U SBICHUSIX, UMEIOIIUX BEpPOSIT-
HOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOB-
HBIX MOHATHAX 3JIEMEHTAPHON TEOPHM BEPOATHOCTEW; YMEHHUHA HAXOAWTh U OLICHUBATh
BEPOSTHOCTH HACTYIJICHUS! COOBITUN B MPOCTEMIIMX MPAKTUYECKUX CUTYyalUsX U OC-
HOBHBIE XapaKTEPUCTUKH CITyYalHbIX BEJINYUH;

— BJIaJICHUE HaBbIKAMU HMCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU pe-
IICHUU 3a71a4.

1.4. Koiu4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl 1M CIIUIJIMHBI:

MaKcuMaibHas yueOHasi Harpy3ka oOydaromierocs: 325 4yaca, B TOM 4HCJIE:
oOsi3aTeNibHAs ayIUTOpHas yueOHas Harpy3ka oOy4aromerocs: 305 4acos;
caMmocTosiTenbpHas padbota odyyaromierocs 20 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTIJIAHBI
2.1. O0bem yueOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bup y4eOHoii padoThl O0bem yacoB
MakcumanpHas yaeOHast Harpy3ka (BCero) 325
O06si3aTenpHas ayIUTOpHAasi yueOHasi Harpy3ka (BCero) 305
B TOM YHCIIC:
[TpakTHyeckue 3aHITHS 127
KonTposasHbie paboThl 20
CamocTtosTenpHas padoTa o0ydaronierocs (BCero) 20

IIpomescymounas ammecmayusl 6 hopme IK3amena




22. KajieH1apHo-TeMaTHYeCKHUIl IVIaH M coJiep KaHue YueOHoi JucMIUIMHbI MaTemaTnka: ajredpa u Hauajia MaTeMaTu4e-
CKOI'0 AaHAJIN3Aa; reoMeTpus

HanmeHoBaHnue Copep:xaHue y4edOHOTr0 MaTepHaJia, JabopaTopHble padoThl U NPaKTHYECKH e 3aHATHSA, Oo0bem YpoBens
pa3esioB H TeM caMoCTosTeJIbHAsi paboTa 00y4arolmuxcsi 4acos OCBOECHUS
Homep, Tema ypoka Conep:xanue y4ed0HOro MaTepuaja
1 kypc, 85
1 cemecTp
Brenenne 1.3HaueHne MaTeMaTUKH KaK HayKH. MaremarHka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJIOTHSIX U TpaK- 1
TUYECKOH JesITeNbHOCTH
2. 3HaueHHe MAaTEMaTUKHU KaK HayKH. MaremarHka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJIOTHSX U TpaK- 1 1
TUYECKOU JESITEIbHOCTH
3. lenn u 3a1aun u3yueHus: maremat- | Llenu v 3aga4um M3y4eHUss MaTEMaTUKH [IPYU OCBOSHUH NMPOPECCHH MOHTAXKHUK CaHH- 1 1
KH. TapHO-TEXHUUECKUX, BEHTWISIIIMOHHBIX CUCTEM U 00OPYIOBaHHUSL.
4. llenu u 3agaun u3yvyeHus Mmaremard- | Llenu u 3a7aun n3y4eHusl MaTeMaTUKH IIPU OCBOSHHUH NMPOQPECCUM MOHTAKHUK CaHH- 1 1
KH. TapHO-TEXHHUYECKUX, BEHTHIISILIMOHHBIX CHCTEM M 000PY/IOBaHMUSL.
CamocrosiTesibHasi padoTa 00y4yaro- [ToArOTOBUTH MPE3CHTAIUIO W/AIH COOOIICHUE O POJI MATEMATUKH B )KU3HU COBPE- 1
IHXCHA MEHHOT'0O YeJIOBeKa / KBATU(PUIIMPOBAHHOTO pabouero
Paznen 1. Anreopa
Tema 1.1. Pazutue 5. Ilenble U pallMOHAJIbHBIE YKCIIA. Ilenble ¥ pallMOHAJIBHBIE YKCIA. 1 2
MOHSTHUSA O YHUCTe 6. Llemple 11 panoHAIBHBIC YHCTIA. [lenple ¥ palOHANBHBIE YHCIIA. 1 2
7. IlpakTHyeckoe 3anATHE. Aprdme- Lenbie u parrioHaIEHBIC YHCIA. 1 2
THUYECKHE JICHCTBUSI HaJl YUCIIaMU
8. JlelicTBUTEIbHBIC YHCIIA. JleliCTBHTENbHBIC YUCIIA. 1 2
9. JlelicTBUTEIbLHEBIC YHCIIA. JleliCTBHTENbHBIC YUCIIA. 1 2
10. IpakTnyeckoe 3ansaTue. Apudme- | JeiicTtBuTensHbIE YnCIA. 1 2
THUYECKHE JICHCTBUSI HaJl YUCIIaMU
11. TTpuOarKeHABIC BEIYUCICHHSL. [pubnuKeHHBIC BEIYUCICHUS. 1 2
12. lIpakTnyeckoe 3anaTHe. Haxox- Haxosxnerne nmpuOImKeHHBIX 3HAYEHUH BEJTMYUH U TIOTPEITHOCTEH BEIYUCIICHUH (a0- 1 2
JIeHUE NPUOIKEHHBIX 3HAYCHUH BEIU- | COJIOTHOM M OTHOCHUTENHHOM), CPaBHEHHE YHCIIOBBIX BBIPA)KEHHH.
YUH U [IOTPEIIHOCTEH BHIYMCIECHUH.
13. KomIuIeKCHbIE Ynca. KommiekcHble uncia. 1 2
14. KoMIuIeKCHbIE YUCIa. KommiekcHble uncia. 1 2
15-16. KonTposasHast padora no teMe | KoHTponbHas padoTa no reme «Pa3BUTHE MMOHATHS O YNCIIEH 1
«Pa3BuTHE IOHATHS 0 YHCTIE»
CamocrosiTe1bHast padora 00y4aro- Pemenne npumMepoB Ha BHINIOIHEHHE apU(PMETHUECKHX JICHCTBHI HaJl YUCIIaMU. 1
HUXCS
Tema 1.2. Kopnn, 17. KopHr HaTypanbHOU CTETICHH W3 Kophau HaTypanbHON CTENEHU U3 YUCIIA U UX CBOMCTBA. 1 2
CTETIeHHU U YHCcIa ¥ MX CBOHCTBA.
Jorapugmsl 18. KopHu HaTypasibHO# cTeneHH 13 KopHu HaTypaisHON CTEIIEHH U3 YHCIIa U UX CBOICTBA. 1 2

quciia U UX CBOMCTBA.




19. IIpakTHyeckoe 3aHATHE. BoIuric- Brruncienue u cpaBHEHUE KOPHEN. 1 2
JICHHE U CPaBHEHUE KOPHEH.

20. ITpakTH4yeckoe 3aHsiTHe. BoImon- BrInonHeHne pacyeToB ¢ paguKanaMu. 1 2
HEHHE PAcyeTOB C PaUKaJIaMH.

21. IIpakTu4yeckoe 3ansiTue. Pemenue | PemeHue nuppalvoHadbHBIX ypaBHEHUI. 1 2
UppalMOHATIBHBIX YPaBHEHHUH.

22 IlpakTHyeckoe 3ansitue. Pemenne | PemeHue nuppanvoHadbHBIX ypaBHEHUI. 1 2
HppalMOHATIBHBIX YPaBHEHHUH.

23. CteneHH ¢ palioHaJIbHBIMU ITOKa- CreneHu ¢ palMoOHaJIbHBIMU MTOKa3aTeIsIMU, UX CBOICTBA. 1 2
3aTeNsIMU, X CBOMCTBA.

24. IIpakTHyeckoe 3ansitue. Haxox- HaxoxneHue 3HaueHHi cTeneHeil ¢ paluoHaNbHBIMU TOKA3aTENIIMU. 1 2
JICHUE 3HAUECHUH CTENEHEN C paluo-

HaJIbHBIMHU TTOKa3aTeNsIMH.

25. CteneHu ¢ AeHCTBUTENBHBIMY NOKa- | CTeNeHH C NeiICTBUTENBHBIMU NOKa3aTesIMU. CBONCTBA CTENEHU C JEHCTBUTEIbHBIM 1 1
3arensaMu. CBONCTBA CTENEHN C AEH- MOKa3aTeIeM.

CTBHUTEIILHBIM IOKA3aTEIEM.

26. IlpakTuyeckoe 3ansaTue. CpaBHe- CpaBHeHHE cTeneHe. 1 2
HUE CTENECHEN.

27. Ilpaktuueckoe 3ansitue. [Ipeodpa- | [IpeoOpasoBaHus BEIpaXCHUH, COTEPIKAITUX CTECTICHH. 1 2
30BaHUs BEIPAKCHNH, COIEPIKAIINX

CTETIeHU.

28. IIpakTHyeckoe 3ansiTHe. Pemenue | PerneHue nokasaTenbHBIX ypaBHEHUH. 1 2
[10Ka3aTeJIbHbIX YPABHEHUI.

29. ITIpakTHyeckoe 3ansTHe. Pemenne | PerneHue nmokasaTenbHBIX ypaBHEHHUH. 1 2
[10Ka3aTeJIbHbIX YPABHEHUM.

30. IIpakTuyeckoe 3ansaTue. Pemenne | Pemenue npukiaaHbIX 3a1ad. 1 2
MIPUKJIAIHBIX 3a/1a4.

31. IIpakTuyeckoe 3ansiTue. Pemmenne | PermeHue mpuUKIagHBIX 3a/1a4. 1 2
MIPUKJIAIHBIX 33/1a4.

32. OcHOBHOE JOTrapu(pMHUIECKOE TOX- OcHoOBHoOE Jlorapr(pMuUecKoe TOXKAECTBO. JecsITHUHbIE U HaTypallbHbIE JOrapu(pMbl. 1 2
JecTBo. [lecsiTHIHBIE M HaTypallbHbIE

JorapupMBblL.

33. OcHoBHOE JIoTapr(PMUIECKOE TOXK- OcHoBHOE Jlorapu(pMUIEcKoe TOXKIECTBO. JeCSTHUHbIE U HaTypalIbHBIE JIOTapH(pMBbI. 1 2
JecTBO. JlecATUUHBIE U HATYpaJIbHbIE

Jorapu(Msl.

34. IlpaBuna peiictBuii ¢ norapudmamu. | Ilpasuia pelictBuii ¢ norapupmamu. [lepexo K HOBOMY OCHOBaHHIO. 1 2
35. IpaBuna peiictBuii ¢ norapudmamu. | IlpaBuia aelictBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBaHHIO. 1 2
36. IlpakTuueckoe 3ansitue. Haxox- Haxoxnenne 3HaueHmii jorapudma 1o npou3BoJILHOMY OCHOBAHHIO. 1 2
JICHUE 3HauYeHNH Jorapudma 1o npous-

BOJIBHOMY OCHOBAaHHIO.

37. IlpakTuyeckoe 3ansitue. Haxox- Haxoxnerne 3HaueHui Jorapugma mo npou3BOILHOMY OCHOBAHHIO. 1 2




JICHUE 3HAYCHUH norapM(bMa IO Mpouns-
BOJIbHOMY OCHOBAHMHIO.

38. IIpakTuyeckoe 3ansaTue. [lepexon
OT OJJHOTO OCHOBAHUS K APYTOMY.

Ilepexoa OT OAHOTO OCHOBAHUS K JPYTroMYy.

39. IIpakTuyeckoe 3ansaTue. Borauc-
JICHHE ¥ CPABHEHUE JIOTAPU(PMOB.

Brruncnenue u CpaBHCHUC J'IOFapI/I(i)MOB.

40. ITpakTuyeckoe 3ansatue. Jlora-
pudMupoBaHe 1 NOTCHIMPOBAHHE
BBIPAYKECHUM.

JlorapudmupoBaHue U MOTEHINPOBAHUE BBIPAKEHUH.

41. IIpaktu4yeckoe 3ansirue. [Ipu6nu-
XKCHHBIC BBIYHCIICHHS U PELICHUS MIPHU-
KJIaHbIX 3a]a4.

HpI/IGHI/I)KeHHI)Ie BBIYMCJICHUA U PCUICHU A MPUKJIaJHbIX 3a/1a4.

42. IlpakTuyeckoe 3aHAaTHe. PeeHue
Jorapu()MHUIECKUX YPaBHECHHH.

Pemenne norapupmMudeckux ypaBHCHHH.

43. IlpakTuyeckoe 3aHaTHe. PemeHue
Jorapu()MIUIECKUX YPaBHECHHH.

Pemenne norapupmMudeckux ypaBHCHHH.

44. TIpeoOpazoBaHHE BEIPAKCHHM.

[Ipeobpa3oBaHue panoOHAIHHBIX, HPPAHOHANBEHBIX CTEIICHHBIX, IOKa3aTeIbHBIX U
Jorapru(pMIISCKUX BBIPAKEHIH.

45. KonTpoJbHasi paboTa 1o teme
«KopHu, crenenu u jorapugmbn)

KonrponbHas padora no teme «KopHH, cTenieHH U JT0orapu(pMbD»

46. KonTpoabHas padoTa o reme
«KopHu, cTenenu u Jiorapugmsbn)

KonrponbHas padora no teme «KopHH, creneHu u gorapupmbi»

CamocrosiTesibHAast padoTa 00y4aro-
IHXCH

Pemienvie 3a71a4 1 BINOTHEHUE TPAKTUUECKUX 3a1aHUI

Pa3nen 2.
OCHOBBI
TPUTOHOMETPHUH

Tema 2.1.
OCHOBHBIE TTOHSITHS

47. Paguannas mepa yria. Bpamarens-
HOE JIBUKEHHE.

Pannannas mepa yrna. BpamarensHoe JBHKEHUE.

48. Pagnannas mepa yria. Bpamarens-
HOE JBIDKCHHE.

Pannannas Mepa yria. BpamarenbHoe IBIKEHHE.

49. IIpakTuyeckoe 3anaTue. Paguan-
HBIA METOJ U3MEPEHH YTIIOB BpaIie-
HUSL.

PannanHBIi METOA M3MEPEHUS YIJIOB BPAIIEHUS U CBSA3b C I'PaJlyCHON MEpPOH.

50. IlpakTuyeckoe 3ansitue. Paguan-
HBI METOJ1 U3MEPEHUS YIIIOB Bpallle-
HUSL.

PanuanHbIil MeTO U3MEpPEHHs YITIOB BPAIEHUS U CBA3b C IPayCHON MEPOH.

51. Cunyc, KOCHHYC, TAHT€HC U KOTaH-
T'eHC YHCIIa.

CI/IHYC, KOCHUHYC, TAHT'C€HC U KOTAaHI'CHC YHUCJIa.

52. CuHyc, KOCUHYC, TAHT€HC 1 KOTaH-
TeHC YHCIIa.

CI/IHYC, KOCHUHYC, TAHT'C€HC U KOTAaHI'CHC YHUCJIa.
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CamocrosiTe1bHast padoTa 00y4aro-
LHXCH

Pemenue 3agay 1 BeINIOJIHEHUE MMPAKTUICCKUX 3alaHUI

Tema 2.2. OcHOBHBIE
TPUTOHOMETPHUUYECKUE
TOXKIECTBA

53. ®opmynsl npuseneHus. PopMyIIbl
CIIOKEHHUSL.

q)OpMyJ'ILI MPUBCACHUA. q)OpMyJ'H)I CJIOKCHMU.

54. ®opmynsl npuseeHuss. PopMyIIbl
CIIOKECHHUSL.

q)OpMyJ'ILI MIPUBCACHUA. q)OpMyJ'H)I CJIOKCHMU.

55. IlpakTuyeckoe 3ansirue. OCHOB-
HbIE€ TPUTOHOMETPHUECKHUE TOXKIECTBA.

OCHOBHEIE TPUTOHOMETPUICCKHUC TOKICCTBA, q)OpMyJ'II)I CJIOKCHUA.

56. Ilpaktuyeckoe 3ansirue. OCHOB-
HbI€ TPUTOHOMETPUUECKHE TOXKIECTBA.

OCHOBHEIE TPUTOHOMETPUYCCKHUEC TOKICCTBA, (bOpMyJ'II)I CJIOKCHMU.

57. Ilpaktuuyeckoe 3ansirue. OCHOB-
HbIE TPUTOHOMETPUUYECKHE TOKIECTBA.

OCHOBHEIE TPUTOHOMETPUICCKHUC TOKICCTBA, q)OpMyJ'II)I CJIOKCHUA.

58. IlpakTuyeckoe 3ansirue. OCHOB-
HBIC TPUTOHOMETPUYECKHE TOXKICCTBA.

OCHOBHEIE TPUTOHOMETPUYCCKHUE TOKACCTBA, q)OpMyJ'ILI CJIOKCHHUA.

59. ®opMyJIbl YABOCHUS

DOopMyITBL yIBOCHUS

60. IlpakTuyeckoe 3ansitue. Gopmy-
JIb1 Y/IBOCHHUS

®DopMmynsl yIBOCHHS

61. Ilpakruyeckoe 3ansitue. Gopmy-
JIb1 Y/IBOCHUS

dopMmynsl yIBOCHHS

62. @opMyJIbl IOJJIOBUHHOTO YTJIA.

@DOopMyIIBI TOJIOBUHHOTO YTIIA.

CamocrosiTesibHAs padoTa 00y4alo-
HUXCS

HOMaHIHHH pa60Ta [0 pCHICHUIO 3a4a4 Ha HaXOKACHUC 3HAYCHUU TPUT'OHOMETPUICCKUX
BLI'pa)KeHI/Iﬁ Ha OCHOBC ONPCACICHUA 1 OCHOBHBIX TPUT'OHOMCTPHUYICCKHUX TOXKIACCTB.

Tema 2.3. [IpeoOpazoBa-
HUS IPOCTEHIINX

63. IIpeoOpa3zoBaHNEe CYMMEBI H TIPOH3-
BEJICHUS TPUTOHOMETPUUECKUX (QYHK-

[Tpeobpa3oBaHre CyMMBI TPUTOHOMETPHUYECKNX (DYHKIMH B MPOM3BEICHUE U POU3BE-
JICHUS B CyMMY.

TPUTOHOMETPUYECKUX LUK,
BBEIPAKECHUH 64. IIpeobpa3zoBaHne CyMMBI B IPOH3- IIpeobpa3oBaHue CyMMbI TPUT'OHOMETPUIECKUX (DYHKIHI B IPOU3BEICHUE U TPOU3BE-
BEJICHUS TPUTOHOMETPUUECKUX (DYHK- JICHUS B CYMMY.
AH.
65-66. [IpakTuyeckoe 3ausTue. [Ipe- IIpeobpa3oBanue CyMMbI TPUI'OHOMETPUIECKUX (DYHKIUI B TpOU3BEICHHUE, Tpeolpa-
00pazoBaHUE CYMMBI U TIPOU3BEICHHS 30BaHUE [TPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHKIHUIT B CyMMY.
TPUTOHOMETPHUIECKHX (YHKIIUI
67-68. KonrpoabHasi padora Kontponsnas pabora 3a | cemectp
69. BeipaxxeHne TPUTOHOMETPUIECKHUX BrlpakeHne TpUroHOMeTpUUeCKHX (DYHKIMI Yepe3 TAHT€HC MOJOBHHHOTO apryMeHTa.
(byHKIMI Yyepe3 TaHIeHC TIOJIOBUHHOTO
apryMeHTa.
Tema 2.4. 70. IIpocreiimue Tpuronomerpuueckue | Ilpocreiimue TpuroHoMeTpudecKie ypaBHEHUS.
TpuroHoMmerprudyeckue | ypaBHEHHS.
YpaBHEHUS 71. IlpakTuyeckoe 3ansitue. [1po- Pewenune npocrednx TpUroHOMETPUIECKUX YPaBHEHUH.

1 HCPABCHCTBA

CTeHIe TPUTOHOMETPUYECKHE yPaB-
HEHUsI.
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72. IlpakTnyeckoe 3ausrue. [Ipo- Pemenue npocreidnnx TPUrOHOMETPUYECKUX YPABHEHU. 1
CTeHIlIne TPUTOHOMETPUUECKHE YPaB-
HEHUsl.
73. Ilpocreiimme TpuronoMmerpuueckue | IIpocTeiiine TpUroHOMETpHYECKHE HEPABEHCTBA. 1
HEpPaBEHCTBA.
74. Ilpocreiimme TpuronoMeTpuueckue | IIpocTeiilne TpUroHOMETpHYECKHE HEPABEHCTBA. 1
HEpPaBEHCTBA.
75. IlpakTnyeckoe 3ausrue. [Ipo- Pemenne npocTeimx TpUroHOMETPUIECKUX HEPABEHCTB. 1
CTelIlIne TPUTOHOMETPUYECKHE Hepa-
BEHCTBA.
76. IlpakTuyeckoe 3anstue. [Ipo- Pewenne npocreldmux TpUroHOMETPUIECKUX HEPABEHCTB. 1
CTEeHIINe TPUTOHOMETPUYECKIE Hepa-
BEHCTBA.
77. IlpakTuyeckoe 3ansitue. [1po- Pewenune npoctednx TPUrOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB. 1
CTEHIINE TPUTOHOMETPHUUECKHE YPaB-
HEHUS M HEPABEHCTRA.
78. OOpaTHBIE TPUTOHOMETPHUIECKHUE OO0patHbIe TpUroHOMeTpHIeCKHe QYHKIUH. APKCHHYC, apKKOCHHYC, apKTaHTeHC. 1
GbyHKITHH.
79. IIpakTu4eckoe 3ansaTue. O6pat- OO0patHbIe TPUTOHOMETPUUECKHE PYHKIINH. APKCHHYC, apKKOCHHYC, apKTaHTCHC. 1
HblE TPUTOHOMETPUYIECKHE (PYHKIIHH.
80-81. KonrpoJsnHas pa6oTa mo pa3s- KontpombHas pabota mo paszeny «OCHOBBI TPUTOHOMETPUNY 2
aeny «OcHOBBI TPUTOHOMETPHI
CamocrosiTesibHAast padoTa 00y4yaro- Pemenne 3a1a4 ¥ BBITIOJTHEHUE TIPAKTHUECKUX 3aTaHUN
HUXCS
Pa3nen 3. @®yHkuuu u

rpauku

Tema 3.1. 82. OyHKIHH. @Oynkupnu. O0NacTh onpeaeneHls 1 MHOXKECTBO 3HaYeHHH; TpaduK GpyHKINHU, TOCTPO- 1

OyHK1MY, eHue rpagukoB QpyHKIMI, 33/IaHHBIX Pa3JINuHBIMH CIIOCODAMH.

UX CBOMCTBA 83. OyHKIHH. @Oynkunn. O0NacTh onpeAeneHls 1 MHOXKECTBO 3HaYeHHH; TpaduK GpyHKINHU, TOCTPO- 1

U rpaduku eHre TpagukoB HYHKIHH, 3aJaHHBIX PAa3IMYHBIMHU CIIOCOOAMHU.
84. IlpakTuyeckoe 3ansitue. [loctpo- Omnpenenenne Qynknuii. [loctpoerne u yreHne rpaguKoB GyHKIUH. 1
€HHE U YTeHHE TpaduKOB PYHKIHH.
85. IlpakTuyeckoe 3ansitue. [loctpo- Omnpenenenne Qynknuii. [loctpoerne u yreHne rpadukoB QyHKITHIA. 1
€HHE W YTeHUEe rpauKoB QYHKIHUH.

1 kypc 2 cemecTp 88
86. IIpakTnueckoe 3anaTue. [loctpo- Omnpenenenne pynkuuii. [locrpoenne n urenue rpa@ukoB QyHKIUH. 1
€HHE W YTeHUEe rpauKoB QYHKIHUH.

87. CpoiicTBa pyHKIHH. CaoiicTBa QpyHKIIMH. MOHOTOHHOCTB, Y4ETHOCTb, HEYETHOCTh, OTPaHUYECHHOCTD, IIEPHU- 1
OJIMYHOCTb.
88. IIpomMeKyTKH BO3pacTaHus U yObl- [MpomexyTkn Bo3pacTaHus 1 yObIBaHUs, HANOOJIbIIIEE U HANMEHbIIEE 3HAYCHUS, TOU- 1

BaHWsI, HauOOJIbIlIEE ¥ HANMEHBIIIEE

K# 9KcTpemyMa. ['paduueckast mHTepIpeTamys.
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3HAYCHUS, TOUKH IKCTPEMYyMaA.

89. IIpakTuyeckoe 3ansitue. Mccrneno-
BaHHEe (YHKIIHH.

HUccnenoBanue pynkumu. CBOWCTBA TMHEWHOH, KBaAPaTUYHON, KYCOYHO-INHEHHOH 1
JpoOHO- TMHEHHOH QPyHKIMIL.

90. ITpakTHueckoe 3ansiTue. Herpe-
PBIBHBIE U NIepUoHYecKUe (PYHKIUH.

HenpepsiBHble u nepuoandeckue pyHkuun. CBoicTBa U TpaduKu CHHYca, KOCHHYCa,
TaHIe€HCa U KOTAHIeHca.

91. IIpakTuyeckoe 3ansaTue. CBoiicTa
U rpadMKu CHHYCa, KOCHHYCA.

HenpepsiBHble u nepuoandeckue pyHkuun. CBoicTBa M TpaduKu CHHYCa, KOCHHYCa,
TaHIe€HCa U KOTAHIeHca.

92. IlpakTuyeckoe 3ansaTue. CBoiicTBa
U rpadMKu TAHTeHCA M KOTAHTSHCA.

HenpepsiBHble u nepuoandeckue pyHkuun. CBoicTBa U rpaduKy cHHyca, KOCHHYCA,
TaHIe€HCa U KOTAHIeHca.

93. [Ipumepb! HyHKIIMOHATIBHBIX 3aBH-
CHUMOCTEH B peanbHBIX MpoLeccax u
SIBIICHUSIX.

HpI/IMepLI (l)yHKIII/IOHaJ'H)HLIX 3aBHCUMOCTEH B PpCalibHBIX IMpoHeccax U ABJICHUAX.

94. IlpakTuyeckoe 3ansaTue. [Ipumepsl
3aBUCHMOCTEH MEX/y IIEpEMEHHBIMU B
peabHBIX IMpoLeccax.

HpI/IMepBI 3aBUCHMOCTEH MCKAY NNEPEMCHHBIMU B PCAJIbHBIX IPOLECCAX U3 CMCIKHBIX
JUCHHIIIINH.

95. Apudmernueckue onepanuy Ha
¢yakumamu. CnoxHas GyHKIHS (KOM-
TTO3UITHSA).

Apudmernaeckue onepanuu Hajl GyHKOuIME. CiIoxHas GyHKIHS (KOMIIO3HIINS).

96. IToraTne 0 HEMPEPHIBHOCTH (PYHK-
LML

[TonsiTHe 0 HEMPEPBHIBHOCTH (PYHKIIHH.

97. OOpaTHbIe HYHKIIHH.

Oopartsbie GpyHknuu. O6NACTh ONpeACICHUS U 007aCTh 3HAUCHHH 00paTHOW (HYHKIIUH.
I'paduk obpatHO# PyHKIUH

98. IIpakTHyeckoe 3ansaTue. O6pat-
Hble QYHKIMH U UX rpaduKu.

OOpatHble GYHKIHMH U UX TPpadUKH.

99. IIpakTH4yeckoe 3ansaTHe. O6pat-
HBIE TPUTOHOMETPHUECKHE (DYHKITUH.

OOpaTHbIe TPUrOHOMETPHYECKUE (DYHKIIUH.

100. OnpeneneHust GyHKIHI, UX CBOH-
cTBa M rpaduKu.

Omnpenenenns QyHKIUNA, UX CBOMCTBA U TpadUKH.

101. ITpeoGpa3oBanus rpauKOB.

IIpeobpa3oBanus rpadukos. [lapamienbHblil IEPEHOC, CHMMETPHSI OTHOCHTEILHO OCei
KOOPJAWHAT U CUMMETPHA OTHOCUTCIIbHO HavYajla KOOPAUHAT, CUMMETPHUA OTHOCUTECIIb-
HO MIPSIMOH Y = X, pacTshKEHHE H CHKATHE BIOJh OCeH KOOPIMHAT.

102. IMpakTu4yeckoe 3ansitue. [Ipeod-
pa3oBanus rpaduka HyYHKIHH.

[IpeobpazoBanus rpaduka Gynkuun. 'apmonnyeckne konebanus. [IpukianHeie 3ana-
YH.

103. IIpakTuyeckoe 3ansaTue. [Tokasa-
TEeNbHEIE, JIOTapU(YMUIECKAE, TPUTOHO-
METPUUYECKHE YPABHEHUSI U HEPABEHCTBA

HOKaSaTCJ’IBHHC, norapn(anqecxne, TPUTOHOMETPUYCCKUEC YPAaBHCHUSA 1 HEPABCHCTBA

104-105. KonrpoabHast padoTa nmo
pasneny « PyHKIMH U rpapukm»

Konrponshas padora o pazneny «OyHKIHMN 1 TpaduKm»

CamocrosiTe1bHast padora 00y4aro-
HHXCSA

Pemenue 3aa4 v BRIIOTHEHUE TIPAKTHUSCKUX 3aaaHuii. [ToctpoeHne rpagukoB (yHK-
WM.
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BHeaynuTopHble MpoBepoYHbIe pabOTHI IO MOCTPOEHHIO IpaduKoB QYHKILUH, pere-
HUIO M0Ka3aTeJbHBIX, JJOrapu(MUIECKUX U TPUTOHOMETPHUYECKUX YPaBHEHHH.
[Toaroroska cooOuieHnit n npe3eHTanuii Ha TeMbl: ClI0’KeHHEe rapMOHUYECKUX KOJIe-
Oaxuii. ['padraeckoe penieHne ypaBHSHIH U HEPABCHCTB

Pasznen 4. Hauajna

MATEeMAaTHYEeCKOI0
aHaJM3a
Tema 4.1. Haugana 106. ITocneqoBaTEIBLHOCTH. TTocimenoBarensHocTH. CIIOCOOBI 3aJaHUSA M CBOMCTBA YHUCIIOBBIX ITOCJIEN0BATEIHHO-
MaTEeMaTHIECKOTO CTCH.
aHaJn3a 107. ITpakTuyeckoe 3ansaTue. 3amanne | YnciaoBas MOCIEIOBATEIFHOCTD, CIOCOOBI €€ 3a1aHHs, BEIYICICHHAS WICHOB TIOCIIEI0-

W BBIYHCJICHUS WICHOB YHCIOBOM I10-
CJIICTOBATCIIbHOCTH.

BaTCJIIbHOCTH.

108. IIpenen nocnen0BaTEIbHOCTH.

IlonsaTue o npeaciic nocjIeA0BATCIIbHOCTH. CyHICCTBOBaHI/Ie npeacia MOHOTOHHOM
OFpaHI/I‘IeHHOI;‘I IIOCJICAOBATCIIbHOCTH.

109. CymMupoBaHue NOCAEA0BATENb-
HOCTEN.

CyMMI/IpOBaHI/Ie HOCHeHOBaTeHLHOCTeﬁ.

110. BeckoHeuHo yObIBaroIasi TeOMeT-
pHUUecKasi IPOrPeccHsi U ee CyMMa.

BeckoHeuHO yObIBatoIIas reoMeTpu4ecKast Iporpeccus 1 ee CyMmma.

111. ITpakTu4yeckoe 3ansatue. [Ipenen
nocie10BaTeNnbHOCTH. beckoHeuHo
yObIBatoIasi TeOMETpUIecKast mporpec-
cusl.

IIpenen nocnenosarenbHOCTU. beckOHEUHO yObIBarOIIasi FeOMETPUIECKas! IPOTPECCHS.

112. IMousiTue 0 Mpou3BOAHON PyHK-
II1H, €€ TEOMETPUYECKUI CMBICII.

[MpousBonHas. [ToHsTre o npon3BoIHOI (QYHKIUH, €€ TeOMETPUIECKHUi 1 pu3nuecKuii
CMbICI. YpaBHEHHE KacaTeJIbHOW K rpaduKy QpyHKIHH.

113. dusznueckuid CMbICI IPOU3BOAHOM.

[NonsiTre 0 pon3BOAHON QYHKIMH, €€ (PU3NIECKHUIA CMBICIL.

114. ITpakTuyeckoe 3ansiTue. Mexa-
HUYECKUH M TEOMETPUUYECKUIN CMBICIT
[IPOU3BOTHOM.

HpOI/IBBOZ[HaﬂZ MEXaHUYECKUH 1 FeOMCTpI/I‘ICCKI/Iﬁ CMBICJI HpOPISBOI[HOﬁ.

115. llpakTuyeckoe 3anaTue. Mexa-
HUYECKUH M TEOMETPUUECKUIN CMBICIT
[IPOU3BOTHOM.

HpOI/IBBOZ[HaﬂZ MEXaHUYECKUH 1 FeOMGTpI/I‘IeCKI/Iﬁ CMBICJI HpOPISBO,I[HOﬁ.

116. YpaBHeHHE KacaTeNbHON K Tpadu-
Ky QYHKIHH.

VYpaBHeHHEe KacaTenbHOH K Tpaduky QyHKIHH.

117. YpaBHeHue kacaresbHOH K rpadu-
KY (YHKIIHH.

VYpaBHeHHe KacaTenbHOH K rpaduKy QyHKIHH.

118. ITpakTHyeckoe 3aHsATHE. YPaB-
HEHHUE KacaTelbHOHU B 00IEM BUJIE.

YpaBHEeHHE KacaTeIbHOU B 00IIEM BHUJIE.

119. ITpakTHyeckoe 3aHsATHE. YPaB-
HEHHUE KacaTelbHOH B 00IEM BUJIE.

YpaBHEeHHE KacaTeabHOU B 00IIIEM BUJIE.

120. ITpou3BOgHBIE CyMMBI, Pa3HOCTH,
IIPOU3BEICHHUS], YACTHOTO.

IIpousBozHBIE CyMMBI, pa3HOCTH, IPOU3BEACHMUS], YACTHOTO.
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121. ITpou3BOgHBIE CyMMBI, Pa3HOCTH,
IIPOU3BEICHUS], YACTHOTO.

HpOPI?,BO)IHLIe CYMMbI, pa3HOCTH, IPOU3BCACHHUA, HACTHOI'O.

122. ITpou3BOHBIE OCHOBHBIX 3JIEMEH-
TapHBIX (QYHKIHH.

HpOPI?,BOZIHI)Ie OCHOBHBIX 3JICMCHTApPHBIX (byHKHHﬁ.

123. ITpou3BOHBIE OCHOBHBIX 3JI€MEH-
TapHBIX (QYHKIHH.

HpOPI?,BOZIHI)Ie OCHOBHBIX 3JICMCHTApPHBIX (byHKHHﬁ.

124. IIpakTuyeckoe 3ansrue. [Ipasu-
na 1 popmyinsl auddepeHInpoBaHUsL.

[paBuna u popmysl quddepeHurpoBanus, TabIMIa TPON3BOIHBIX 3JIEMEHTAPHBIX
($YHKIMH.

125. ITpakruueckoe 3ansitue. Taomu-
11a POU3BOIHBIX 3JICMEHTAPHBIX (DYHK-
LUH.

[paBuna u popmyisl quddepeHurpoBanus, TabIMIa TPON3BOIHBIX 3JIEMEHTAPHBIX
byHKIMHA.

126. [IpumeHeHne NpOU3BOJHOM K UC-
CIIeIOBaHUIO (DYHKIHUH U TOCTPOCHUIO

rpaduKoB.

[IpumeHeHne MPOM3BOAHON K MCCIICAOBAHUIO (DYHKIMH 1 TOCTPOCHUIO IpadrKoB.

127. IlpumeHeHne Npou3BOJHOM K UC-
CIIeIOBaHUIO (PYHKIHMH U TOCTPOCHUIO

rpaduKoB.

[IpumeHeHne MPOM3BOAHON K MCCIICAOBAHUIO (DYHKIIUH U ITOCTPOCHHIO IPa(huKOB.

128. IIpakruyeckoe 3ansatue. Vccie-
JoBaHNE (PYHKINH C TIOMOIIBIO TPOH3-
BOJIHOII.

HUccrenoBanne GyHKIMU C TOMOIIBIO POM3BOAHOM. Haxoxxaerne HanOopIero,
HAMMEHBIIIETO 3HAYCHUS U DKCTPEMAITBHBIX 3HAYCHUH (PYHKITUH.

129. ITpakTuyeckoe 3ansitue. Vccre-
JOBaHUE (DYHKIMH C TIOMOIIIBIO MIPOU3-
BOJIHOII.

HUccnenoBanre GpyHKIMY ¢ TTOMOIIBIO TPor3BoAHON. HaxoxxaeHne HanbobIero,
HaMMEHBLIET0 3HAYCHUsI U SKCTPEMAIbHBIX 3HAUCHUH (PYHKLINH.

130. ITpousBoaHble 0O0paTHOM QyHKIUH
1 KOMITO3UIMU (PYHKIIHH.

[TpousBoaHbIe 00paTHOM HYHKIMH ¥ KOMIIO3ULIUH (HDYHKIHH.

131. ITpumepsI HCTIONB30BaHMS ITPOU3-
BOJIHOM JUIST HAXOXKIEHUS HAWTY4IIEeTo
pELICHUSL.

IIpumeps! KcnoNb30BaHMsI IPOU3BOIHOM JUIsl HAXOKIECHUS HAUITyUYIIEr0 PELICHUS B
NPUKIJIAJHBIX 3a7a4ax.

132. Bropas npou3BojHas1, €€ re€OMeT-
pUYecKuil ¥ GU3NICSCKUAN CMBICIT.

Bropas npon3BoHasi, €€ reOMETPUIECKUH U (PU3NIECKHIA CMBICI.

133. HaxoxmeHne CKOPOCTH IS TIPO-
ecca, 3a1aHHoro (opMyIIoi u rpadu-
KOM.

Haxoxnenne ckopocTy A1 Ipoliecca, 3alaHHoro popMyIIoil U rpad koM.

134-135. KonrpoabHast pagora no
Teme «Havana maTremaTuyeckoro
aHajan3a»

KOHTpOJ’ILHaH pa60Ta no teme «Hadajga MaTeMaTHYECKOrO aHAIN3ay

CamocrosiTe1bHast padora 00y4aro-
HMXCHA

Pemenune npuMepoB U 3aJa4: Ha IPUMEHEHHE IPOU3BOJHOM JUI BEIYUCICHHS YTIIOBO-
ro ko3¢ duirenTa KkacaTenbHON U CKOPOCTH; Ha HCCIIE0BaHNe (DYHKIMH U TOCTPOe-
HUe rpauKOB; BHEAYIUTOPHEIEC TPOBEPOYHBIEC PaOOTHI IO PELICHHUIO 33124 Ha HAXO0XK-
JICHHUE TIPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKINHA, Ha BEIYMCIICHUE YIIIOBOTO K03 duu-
€HTa KacaTeJIbHOM, CKOPOCTH; Ha HAXOXKJACHNE HAWOOIIBIIIETO0 M HANMEHBIIETO 3HaYe-
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HUH QYHKIMH, SKCTpEMyMa.

Tema 4.2.
Wurerpan u
€ro IpUMEHEHUE.

136. ITepBooOpa3Has 1 MHTErpaJl. [lepBo0Opa3Hasi u MHTErpaJl. 1 2
137. IlepBooOpa3Has u MHTErpaJl. [lepBo0Opa3Hasi u MHTErpaJl. 1 2
138. IIpakTuueckoe 3ansaTue. VHTe- Wnrerpan n nepBoobpasHasi. 1 2
rpajl ¥ IepBooOpa3Hasl.

139. IIpakTuyeckoe 3ansaTue. Mure- Hurerpan u nepBoobpazHasi. 1 2
rpajl ¥ IepBooOpazHasl.

140. IIpakTnyeckoe 3ausTue. Vure- Wnrerpan n nepBoobpasHasi. 1 2
rpajl ¥ IepBooOpazHasl.

141. IIpakTnyeckoe 3ausTue. Vure- Wurerpan n nepBoobpasHasi. 1 2
rpajl ¥ IepBooOpazHasl.

142. TIpumeHeHNEe ONPEIEIIEHHOTO HH- IIpumenenue onpeeneHHoro HHTerpaia s Hax0KIeHUs IIOMaal KPUBOJIUHEMHON 1 2
Terpana Jijisl HaXOKJEHUs IJI0IAIN tpamneru. ®opmyna Hetorona—Jlelionura.

KPHUBOJIMHEWHON TpamneIuu.

143. [IpumeHeHne onpeaeaeHHOTO UH- [IpumeHeHue onpeaeIeHHOro MHTErpaia sl HaXOKISHUS IUTOIAAN KPUBOJIMHEHHON 1 2
Terpaja Al HaXOXKICHHUS IUIOIaan tpanenun. Popmyna Herotona—IleiiOnnna.

KPHUBOJIMHEWHOW TpamneIuu.

144. IIpakTuueckoe 3ansaTue. Teopema | Teopema HetoTona—IJleiiOHuIA. 1 2
Hrrorona—JIeiiOuumna.

145. ITpakTu4eckoe 3ansiTue. Teopema | Teopema HetoTona—IJleiiOHuIA. 1 2
Herorona—JIeiiOuumna.

146. ITpakTuueckoe 3ansaTue. Teopema | Teopema HetoTona—IJleiiOHuIA. 1 2
Herorona—IJleitbHuma.

147. llpakTnyeckoe 3anaTHe. Teopema | Teopema HeroToHa—JleiiOHmIA. 1 2
Herorona—JleiibHuma.

148. ITpumeps! mpuMeHeHns uHTerpana | IlpuMepsl npuMeHeHUs HHTerpana B GU3UKE U TEOMETPHH. 1 2
B (hM3HKE ¥ TEOMETPHUH.

149. ITpumeps! mpuMeHeHns uHTerpana | IIpuMeps! npuMeHeHUs HHTerpana B GU3UKE U TEOMETPHH. 1 2
B (hM3HKE ¥ TEOMETPHUH.

150. IIpakTnyeckoe 3anaTue. [lpume- | [IpuMeHeHMe HHTErpasa K BBIYUCICHNIO GU3UYECKUX BEIMYNH U IUIOMIAEH. 1 2
HEeHHE WHTEerpaja K BBIYHCICHHUIO (QHU3H-

YECKUX BEJIMYMH U IJIOUIAJIEH.

151. lIpakTnyeckoe 3anaTue. [Ipume- | [IpuMeHeHMe HHTErpasia K BBIYUCICHNIO GU3UYECKUX BEIMYNH U IUIOMIAEH. 1 2
HEeHHe HHTerpaja K BBIYHCICHHUIO (QHU3H-

YEeCKUX BEJIMYMH U ILUIONIAIeH.

152-153. KonrpoabHast padota no KonrponbHas padora o teme «HTETpai u ero npuMeHEeHHE» 2

Teme «UHTerpaJ u ero npuMeHeHHne»

CamocrosiTe1bHast padoTa 00y4aro-
LHXCH

Pemenne MMpUMEPOB U 3a1a4

Pazgen S. YpaBHeHust u
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HEpaBEHCTBA

Tema 5.1.
YpaBHeHus U
HEpaBeHCTBA

154. YpaBHEeHUS U CUCTEMbI YPaBHEHUH.

ypaBHeHHﬂ H CUCTEMBbI ypaBHeHHﬁ. PaHI/IOHaJ'II)HLIe, HnppanruoHaJIbHbIC, ITOKa3a-
TCJIBHBIC U TPUTOHOMCETPHUUCCKUC YPABHCHUSA U CUCTCMBI.

155. YpaBHEHUS U CUCTEMBI YpaBHCHUH.

ypaBHeHHﬂ H CUCTEMBbI ypaBHeHHﬁ. PaHI/IOHaJ'II)HLIe, nppanroHaJIbHbIC, ITOKa3a-
TCJIBHBIC U TPUTOHOMCTPUYCCKUC YPABHCHUSA U CUCTCMBI.

156. IIpakTuueckoe 3ansitue. Kopau
YPaBHEHHUN.

KopHu ypaBHeHHil.

157. IIpakTuueckoe 3ansitue. Kopau
YPaBHEHHUN.

KopHu ypaBHeHHil.

158. IIpakTuueckoe 3ansitue. Kopau
YPaBHEHHUN.

KopHu ypaBHeHHil.

159. PaBHOCHJIBHOCTh YpaBHEHHH, He-
PaBEHCTB, CUCTEM.

PaBHOCUIBHOCTD YpaBHEHUH, HEPABEHCTB, CUCTEM.

160. IIpakTuyeckoe 3anaTHe. PaBHO-
CHJIbHOCTh YPaBHEHHH.

PaBHOCHIIBHOCTE ypaBHEHUI.

161. OcHOBHBIE IPUEMBI PELLIEHUS
YpaBHEHHH, HEPABECHCTB, CUCTEM.

PaBHOCHIIBHOCTD YpaBHEHHIA, HEPABEHCTB, cucTeM. OCHOBHBIC IPUEMbI UX PEIICHUS
(pa3noxeHue Ha MHOXKUTEIIH, BBEJICHUE HOBBIX HEM3BECTHBIX, [T0JICTAHOBKA, rpadue-
CKHI METO).

162. OcHOBHBIE IPUEMBI PELIEHUS
YpaBHEHHH, HEPABCHCTB, CHCTEM.

OCHOBHBIE TIPHEMEBI UX peIIeHHs (pa3oKeHIE Ha MHOXHUTEIH, BBEJICHUEC HOBBIX HEH3-
BECTHBIX, MIOICTAHOBKA, TpapuIecKuidl METON).

163. ITpakTuueckoe 3ansatue. [Ipeod-
pa3oBaHuE YpaBHEHU.

[Ipeobpa3oBanue ypaBHeHHH. OCHOBHBIC IPHEMBI PEIICHUS YPaBHEHUH.

164. IIpaxkTnyeckoe 3anaTHe. OCHOB-
HbIE [IPUEMBbI PELIEHUS] YPABHEHUI.

IIpeob6pa3oBanue ypaBHeHHH. OCHOBHBIE IPHEMBI PELICHNUS yPaBHEHUH.

165. IIpakTnyeckoe 3anaTHe. OCHOB-
HbIE [IPUEMBbI PELIEHUS] YPABHEHUM.

IIpeobpa3oBanue ypaBHeHHH. OCHOBHBIE IPHEMBI PELICHNUS yPaBHEHUH.

166. IIpakTnyeckoe 3anaTHE. Pere-
HUE CUCTEM YPaBHEHUH.

Pewenue cucreM ypaBHEHUI.

167. IIpakTnyeckoe 3aHaTHE. Pere-
HUE CUCTEM YPaBHEHUM.

Pewenue cucreM ypaBHEHUI.

168.KonTponsHas pabora 3a I kypc

KonTponpHast pabota 3a I kypc

CamocrosiTesibHast padoTa 00yuaro-
IHXCH

Pewenue npumepos u 3aaau.

169. lpakruyeckoe 3ansTue. Peie-
HHE CHCTEM YpaBHEHHH.

Pewenue cucreM ypaBHEHUI.

170. HepaBencrBa. OCHOBHbIE PHUEMBI
UX peIeHHUsI.

HepaBeHCTBa. PaIII/IOHaJ'II)HI)IC, HUppalroOHaJIbHbIC, TIOKA3aTCIbHBIC U TPUTOHOMETPHUYIC-
CKHC HCPABCHCTBA. OCHOBHEIC ITPUEMBbI UX PCHICHUS.

171. HepaBencrBa. OCHOBHbIE PHUEMBI
UX peIeHHUsI.

HepaBeHCTBa. PaIII/IOHaJ'II)HI)IC, UppalroOHaJIbHbIC, TOKA3aTCIbHBIC U TPUTOHOMETPHUYIC-
CKHC HCPABCHCTBA. (OCHOBHEIE ITPUEMbI UX PCHICHUS.

172. Vicionib30BaHKE CBOWCTB M Tpadu-

Hcnonp3oBanue cBOMCTB M IpaduKkoB (YHKIMNA NIPH pelIeHNN YpaBHEHHUI U Hepa-

17




KOB (DYHKLMI U pEeLICHUH ypaBHEHUN
U HEPaBEHCTB.

BCHCTB.

173. llpakrnyeckoe 3ausTue. Vcrnons- | Mcnons3oBanue cBOWCTB M rpadukoB (yHKIUI ATl pelIeHUs ypaBHEHUH U Hepa- 1
30BaHUE CBOWCTB U rpaukoB QpyHKIHMIT | BEHCTB.
JUISL pelIeHUs] YPaBHEHUH U HEPaBEHCTB.
2 kypc 3 cemecTp 68
174. Meroj nHTEpBANOB. Mertop nHTepBasoB. M3o0paxkeHrne Ha KOOPAWHATHOH INIOCKOCTH MHOXKECTBA pellie- 1
HUll ypaBHEHUH U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.
Tema 5.1. 175. [lpumeHeHne MaTeMaTH4eCcKIX IIpuMeHeHHE MaTeMaTHYECKUX METOIOB JUIs PELISHUs COJepKATENBHBIX 3a/1ad U3 1
YpaBHeHUs 1 METOJIOB AJIS pEILIeHHsI CoJlepKaTelb- pa3IMyUHBIX 00JIaCTel HAYKH U MPAKTUKH.
HEpaBEHCTBA HBIX 3a/1a4.
(mpomormkeHue) 176. NUnrepnperarys pe3ynabTata, yieT | MHTeprnperauns pe3yibrara, yueT peallbHbIX OTPaHUICHHH. 1
peabHBIX OTPaHUICHHUH.
177. KontpoabHasi padora mo pa3xe- | KoHTponsHas pabota 1o pasnerny «YpaBHCHHS M HEPABEHCTBA 1
JIy «YpaBHeHHs] H HePaBeHCTBa»
CamocrosiTesibHAast padoTa 00y4alo- Pewenne npumepos u 3axay.
HUXCS
Paznen 6.
KomOunatopuka,
CTATHCTHKA U TeOpHs
BEPOsITHOCTEI
Tema 6.1. D1eMeHTHI 178. IIpakTuueckoe 3ansitue. Vcro- HcTopus pa3Butus KOMOMHATOPUKH, TCOPHH BEPOATHOCTEH M CTATUCTUKHU U UX POJIb B 1
KOMOWHATOPUKH pHs pa3BUTHSI KOMOMHATOPHKH, TEOPHU | Pa3iIMuHbIX chepax 4enoBeYeCKOi KU3HE e TEIbHOCTH.
BEPOATHOCTEN U CTATUCTUKH.
179. OcHOBHBIE TOHATHS KOMOHHATO- OCHOBHBIE TTOHATHS KOMOMHATOPUKH. 1
PHKH.
180. 3agaun Ha MOACUET YKCIA pa3Me- 3ajauu Ha MOJACUYET YMCIIa Pa3MelIeHH, IePeCTaHOBOK, COUETAaHUH. 1
I[EHUH, IEPECTaHOBOK, COUETaHUM.
181. 3agaun Ha mMoACUET YKCIA pa3Me- 3ajauu Ha MOJACUYET YUCIIa Pa3MelIeHN, IePeCTaHOBOK, COUETaHUH. 1
LIEHUH, NEPECTAHOBOK, COYETAHUI.
182. IIpakTuyeckoe 3ansaTue. Peue- Pemmenne kKoMOMHATOPHBIX 3a1a4. 1
HHEe KOMOMHATOPHBIX 33/1a4.
183. IIpakTuyeckoe 3ansaTue. Peue- Pemmenne kKoMOMHATOPHBIX 3a1a4. 1
HHE KOMOMHATOPHBIX 33/1a4.
184. IIpakTnueckoe 3ansaTue. Pazme- Pa3memienus, couetanus 1 NepecTaHOBKH. 1
LIEHUs], COUETaHHs U IEPECTAHOBKH.
185. IIpakTuueckoe 3ansaTue. Pazme- Pa3memienus, coueTanus 1 NepecTaHOBKH. 1
LIEHUs], COUETaHHS U IEPECTAHOBKH.
186. Penrenue 3a1au Ha nepebop Bapu- | Pemenne 3anay Ha nnepebop BapuantoB. @opmyina 6uHoma HeroToHa. 1
anroB. Popmyia 6nHOMa HeloTOHA.
187. CpoiicTBa OMHOMUHAIBHBIX K03¢- | CBoiicTBa OMHOMHHANBHBIX K03 ¢urmenToB. Tpeyronpuuk Ilackamns. 1
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¢unuentos. Tpeyronpuuk [lackas.

188. IIpakTuyeckoe 3ansiTue. bruHom
Hrrotona u Tpeyroapsuk Ilackans.

bunom Herorona u tpeyronsauk Ilackans.

189. IIpakTuyeckoe 3ansaTue. bruHom
Hrrotona u Tpeyroabsuk Ilackamns.

bunom Herorona u tpeyronsauk Ilackans.

190. IIpakTuyeckoe 3ansaTue. bruHom
Hrrotona u Tpeyroapsuk Ilackamns.

bunom Herorona u tpeyronsauk Ilackans.

191. ITpakTuuyeckoe 3ansrue. [Ipu-
KJIaJIHBIE 3aJa4u.

Pemenue MpUKJIaJHbIX 3a/1a4.

192. ITpakTuyeckoe 3ansrue. [Ipu-
KJIaJIHBIE 3aJa4u.

Pemenue MpUKJIaJHbIX 3aJ1a4.

Tema 6.2. 193. CobbiTHE, BEPOSTHOCTH COOBITHS, CoObITHE, BEPOSITHOCTD COOBITHSI, CIIOKEHNE U YMHOKEHHE BEPOSTHOCTEH.
OneMeHTsI CI0’KEHUE U YMHOXKEHHE BEPOSITHOCTEN.
TEOpUHN 194. CoObITHE, BEPOSITHOCTH COOBITHS, CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHHE X YMHO)KEHHE BEPOSTHOCTEH.
BEPOSATHOCTEH CIIO’KCHHE U YMHO)KEHHE BEPOSITHOCTEH.

195. Ilpakruyeckoe 3ansaTue. Teope- Knaccuueckoe onpeaeneHue BEpOSATHOCTH, CBOWCTBA BEPOSITHOCTEH, TEOpEMa O CyMMeE
Ma 0 CYMM€ BEpPOSITHOCTEH. BEPOSTHOCTEH.
196. IlpakTuyeckoe 3ansatue. Teope- Krnaccuueckoe onpezneneHue BEpOATHOCTH, CBOWCTBA BEPOATHOCTEH, TEOPEMA O CYMME
Ma 0 CYMM€ BEpPOSITHOCTEH. BEPOSTHOCTEH.
197. llpakTuyeckoe 3aHsaTHe. Borunic- | BrruncieHue BEpOSTHOCTEM.
JICHHE BEPOSITHOCTEN.
198. IIpakruyeckoe 3ansaTHe. Borunic- | BrrunciaeHue BEpOSTHOCTEM.
JICHHE BEpOSTHOCTEN.
199. TloHsATHE O HE3ABUCUMOCTH COOBI- ITonsiTie 0 He3aBUCUMOCTH COOBITHIA. JICKpeTHas CiTyJaiiHasi BeTMUMHA, 3aKOH €€
TUH. JIUCKpeTHas cilydaliHasi BEJIUYMHA. | paclpeleIcHHUs.
200. YucnoBsle XapaKTEPUCTHKH J¥C- YucnoBble XapaKTEPUCTUKU JUCKPETHOU CilydaiiHO! BenuuuHsl. [loHsaTHe 0 3aKOHE
KpeTHOM ciy4yaiiHOM Benu4uHsbl. [loHs- OOJIBIINUX YUCEN.
THE 0 3aKOHE OOJIBIINX YHCEIL.
201. IIpakTnyeckoe 3ansaTue. [1pu- Pewenune npukinaaHeIx 3a1ad.
KJIaJIHBIE 3a7a4H.

Tema 6.3. 202. IIpencraBnenne qaHHbIX (TA0IH- [IpeacraBnenne qaHHBIX (TaOIMIBI, TUArPAMMBI, TPapUKH.

OneMeHTHI 1bl, TMarpaMMBbl, rpauKn),

MaTeMaTHYECKOH 203. I'enepanbHas COBOKYIHOCTb, BbI- I'eHepanbHasi COBOKYIHOCTb, BBIOOPKA, cpeiHee apudmernueckoe, Menuana. [lonstue
CTaTUCTUKH 6opka, cpeaHee apupmMeTHIecKoe, Me- 0 33Ja4aX MaTeMaTHYECKOW CTATUCTUKH.

JAaHa.

204. Pemienne npakTU4YEeCKHX 3a/1a4 C
IIPUMEHEHUEM BEPOSITHOCTHBIX METO-
J0B.

Pemenne MPaKTUYCCKUX 3a/la4 ¢ IPUMCHCHUEM BEPOATHOCTHBIX METOJOB.

205. IIpakTnyeckoe 3anaTue. [pen-
CTaBJICHUE YHCIIOBBIX JAHHBIX.

HpGHCTaBHGHI/IG YHUCJOBBIX JaHHBIX.
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206. IIpakTndeckoe 3anaTue. [1pu-
KJIaJIHBIE 3aJa4u.

HpaKanecxne 3aAHATHA. HpI/IKJ'IaJJHI)Ie 3aJa4yu.

207. KonTpoJsbHas pa6ora 1o pasje-
ay «KomOnHaTopuka, CTATHCTHKA U
TeopHusi BepOSATHOCTel

KontponbHas pabora mo pasaeny «KoMOMHATOpHKA, CTATUCTHKA U TCOPUS BEPOSTHO-
cTen

CamocrosiTe1bHast padoTa 00y4aro-
LHXCH

Pemenue MpUMEPOB U 3a1a4

Pasnea 7. I'eomerpus

Tema 7.1. [Ipsimbie
U TUIOCKOCTH
B IIPOCTPAHCTBE

208. B3auMHOe pacnoioKeHue NpsiMbIX
U IJIOCKOCTEH B POCTPAHCTBE.

BzanmHoe PACIIOJIOKECHHUE ABYX MPAMBIX B IPOCTPAHCTBC. HapaHHeHBHOCTB HpHMOﬁ n
IIJIOCKOCTH. HapaﬂﬂeJ'II)HOCTL TJIOCKOCTEH.

209. IlpakTuyeckoe 3ansitue. B3anm-
HOE PACIOJIOKCHUE MPSIMBIX U TIIOCKO-
cTel.

IIpu3Haku B3aMMHOTO PACIONOXKEHHsI MPSMBIX. B3auMHOE pacnoioskeHue NpsSMbIX U
IUIOCKOCTEH.

210. IleprieHAMKYISIPHOCTb OPAMOHN U
wrockocty. [lepneHanKysip 1 HaKIOH-
Hasl.

[epnenanKyIsIpHOCTD HPSAMO# U IOCKOCTH. [IepneHauKyIsap 1 HaKJIOHHAS.

211. IlpakTu4eckoe 3ansarue. [Ipu-
3HAKH M CBOWCTBA MapalieIbHBIX H
NEePICHAUKYJLIPHBIX NIOCKOCTEH

HpI/ISHaKI/I H CBOIMCTBA napaJJICJIbHbIX U NEPIICHANUKYIISIPHBIX IUIOCKOCTEH

212. Yron Mex1y NpsiMOH U IJIOCKO-
CThI0. JIBYIpaHHBIN yron. YTos Mexny
IUIOCKOCTSIMH.

VYron Mexay npsMod U INIOCKOCTbIO. JIByrpaHHbIi yros. Yol MeXIy MIOCKOCTSIMHU.

213. IIpakTHyeckoe 3aHATHE. YTOI
MEXAY IPSAMBIMU. YTOJI MEXIY IPSIMOU
U TUIOCKOCTBIO.

Yron Mexay OpsMBIMU. YT0JI MEXAY IPSMOM U IIJIOCKOCTBIO.

214. IlepnieHIUKYIIPHOCTH IBYX ILIOC-
KOCTEH.

IlepneHUKyYISPHOCTD IBYX IIJIOCKOCTEH.

215. IlpakTHyeckoe 3ansaTue. Teope-
MBI O B3aIMHOM PACIIOJIOKEHUH IPIMOI
U IUTOCKOCTH.

TeopeMbl 0 B3aMMHOM PacIOJIOKEHUU MPSIMOM U IIJIOCKOCTH.

CamocrosiTesbHAast padoTa 00yualo-
HUXCS

Pemenne MNpUMEPOB U 3a1a4

Tema 7.1. [Ipsimbie u
IUIOCKOCTHU
B IIPOCTPAHCTBE

216. IlpakTuyeckoe 3ansaTue. Teopema
0 TpeX MepIeHINKYIIIPax.

Teopema o Tpex NMepreHIUKYIAPAX.

217. T'eomeTpuueckue npeoOpa3oBaHus
IIPOCTPAHCTBA.

reOMeTpI/ILIeCKI/Ie npeoﬁpa30}3a}m;1 MIPOCTPAHCTBA: HapaHHeHBHHﬁ NEPEHOC, CUMMCET-
Pyt OTHOCUTEIIbHO IIJIOCKOCTH.

218. 'eomeTpuueckue npeoOpa3oBaHus
IIPOCTPAHCTBA.

reOMeTpI/ILIeCKI/Ie npeoﬁpa30}3a}m;1 MIPOCTPAHCTBA: HapaHHeHBHHﬁ NEPEHOC, CUMMCET-
pust OTHOCUTEIILHO IIJIOCKOCTH.

219. IIpakTuueckoe 3ansTue. Paccro-
STHHE MEX]Ty POU3BOJILHBIMH QUTypa-
MU B IIPOCTPAHCTBE.

PaccTosiHME OT TOYKH 10 INIOCKOCTH, OT IPSMOMN 10 MIIOCKOCTH, PACCTOSTHUE MEXKIY
IUTOCKOCTSIMH, MEXY CKPEIIHBAIONIIMHUCS IPSIMBIMU, MEXKTy TPOU3BOJIEHBIMHU (PHUTY-
paMu B IPOCTPAHCTBE.
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220. ITapannenbHoe NPOEKTUPOBAHHUE.

Hapannem,ﬂoe IMMPOCKTUPOBAHUC.

221. llpakTuyeckoe 3ansiTue. [lapain-
JIETIbHOE IPOEKTHPOBAHKE U €TO CBOH-
CTBa.

[TapannensHOe IPOEKTUPOBAHUE U €TO CBOWCTBA.

222. TInomaas OpTOroHanbHOM MPOEK-
LU,

[Inomaab OpTOroHaNbHON MPOESKIIUY.

223. IlpakTuyeckoe 3anaTue. Teopema
0 IUIOLIA ¥ OPTOTOHAIBLHOM MTPOESKINHU
MHOT'OYTOJIbHHKA.

TeopeMa O Iomaau OpTOFOHaHLHOﬁ IMMPOCKIIUN MHOT'OYT'OJIbHUKA.

224. V300paxkeHHe IPOCTPAHCTBEHHBIX
¢buryp.

N3o0pakeHre MpOCTPaHCTBEHHBIX QUTYD.

225. N3zo0pakeHne IpOoCTPaHCTBEHHBIX
¢duryp.

N306pakeHre MPOCTPaHCTBEHHBIX QUTYD.

226. N300paxxeHNE IPOCTPAHCTBEHHBIX
¢duryp.

N300pakeHre MpOCTPaHCTBEHHBIX QUTYD.

227. IlpakTHyeckoe 3anATUHE. B3anm-
HOE PACIIOJIOKEHUE IIPOCTPAHCTBEHHBIX

¢buryp.

B3anmHOE pacmosioxkeHue NpoCTPaHCTBEHHBIX (QUTYP.

228. IlpakTH4eckoe 3anATHE. B3anm-
HOE PACIIOJIOKEHUE IPOCTPAHCTBEHHBIX

¢buryp.

B3anmHOE pacmosioxXeHue NpoCTPaHCTBEHHBIX (QUTYP.

229. IlpakTHyeckoe 3anATHE. B3aum-
HOE PACIOJIOXKEHUE MPOCTPAHCTBEHHBIX

¢buryp.

B3anmHoe pacroioxeHue NpoCTpaHCTBEHHBIX QUTYD.

230-231. KonTpoJabHast pagora no
Teme «IIpsiMble U MJIOCKOCTH B MPO-
CTpaHCTBE»

KontpomnsHas pabora no teme «lIpsmMble U IIIOCKOCTH B IPOCTPAHCTBE»

CamocrosiTesibHAast padoTa 00y4yaro-
HUXCH

Pewenue npumepos u 3agau

Tema 7.2.
MHororpaHHUKU

232. Bepuussl, pedpa, TpaHd MHOTO-
TpaHHUKA.

Bepmmnsl, pedpa, rpaHn MHOTOTPaHHHKA.

233. IlpakTuyeckoe 3ansitue. Paznuu-
HBI€ BHIBI MHOTOTPaHHHUKOB. MX 1300-
paKeHHUsL.

Pazmmunrre BUABI MHOT'OI'PAHHUKOB. Hx I/I306pa)KCHI/IiI.

234. Pa3zBepTka. MHOTOTpaHHBIE YIJIBL.
Berinykisle MEHOrorpanHukH. Teopema
Oiinepa.

Pa3BepTka. MHOTrOrpanHsie yrisl. Beimykisie MHOrorpanHuku. Teopema Diinepa.

235. Ipusma. IIpsimast u HaKJIOHHAs
npusMa. IlpaBunbHas npusma.

[Mpusma. Ipsimast 1 HaksioHHast npu3Ma. [IpaBuibHas pu3Ma.

236. Iapamnenenunen. Kyo.

[apamnenenunen. Ky6.

CamocrosiTesibHasi padoTa 00y4al-

HOHFOTOBKa IMPEC3CHTALIN Paznuunnie BUABI MHOT'OT'PaHHHUKOB.
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IIUXCH:

Tema 7.2. 237. IMupamuna. [IpaBunbHas mupamu- ITupamuna. IlpaBunpHas nupaMuia. Y cedeHHas NUpamMuaa. 1
MsuororpanHuky (po- | 1a. YceueHHast nupamuzaa. Terpasap.
JOJDKEHHE) 238. Cummerpuu B KyOe, B mapauiene- | CumMMeTpus B KyOe, B lapauienenuesie, B npusme u nupamuae. Cedenus Kyoa, 1
MIUIE/Ie, B IPU3ME U TUpaMHuIe. TIPU3MBI M TUPAMUJIBL.
239. IlpakTHYeckoe 3ansATHE. BHbl Bunbl cuMMeTpuii B mpocTpaHCTBeE. 1
CUMMETPHH B IPOCTPAHCTBE.
240. IIpencraBieHne o MpaBUILHBIX [IpencraBneHne o NpaBHIBLHBIX MHOTOTPaHHKKAX (TeTpasape, Ky0e, okTasape, noje- 1
MHOTOTpaHHHKAX. KasJipe ¥ UKocaspe).
Tema 7.3. 241. [TunuHzap 1 KOHYyC. Y CEUYCHHBIN Iununap u KoHycC. Y CEUEeHHBII KOHYC. 1
Tena u moBepxHOCTH KOHYC.
BpallIeHUA
2 kypc 4 cemecTp 64
Tema 7.3. 242-243 OcHoBaHue, BHICOTa, OOKOBast OcHoBaHme, BEICOTa, OOKOBas IIOBEPXHOCTH, 00pa3yromas, pa3BepTKa. 1
Tena u moBepxHOCTH MIOBEPXHOCTh, 00pa3yiomIas, pa3BepTKa.
BpameHus (TIpoJorKe- 244-245 OceBble ceyeHHs U CEYEHHS], OceBble ceUeHMs] U CEUEHUS, TapaJIebHbIE OCHOBAHUIO. 1
HHE) TapaJuIeNIbHbIE OCHOBAHMIO.
246-247. llap u cdepa, UX ceUCHUS. [ap u cdepa, ux ceuenus. KacarenpHas IIocKoCcTh K chepe. 1
KacaresnpHast IIOCKOCTb K cepe.
Tema 7.4. 248-249. O0beM U ero U3MepeHue. O0beM u ero m3mMepernue. MarerpansHas popMyia oobema. 1
Usmepenns 250-251 UnrerpansHas Gpopmyna o0be- | HMHTerpansHas GpopMyna oobema. 1
B T€OMETPHU Ma.
252-253 dopmyer 00beMa Kyda, mpsi- ®dopmyier 00beMa Ky0a, PAMOYTOIBHOTO MapajuIeIeTUIIe1a, PU3MEI, IIIHHAPA. 1
MOYTOJIBHOTO MapajuieNenuie/a, pmus-
MBI, IWJIMHJPA.
254. TIpakTHueckoe 3aHsiTHe. Boiunc- | Beraucienue o0beMoB Ky0a, MPSIMOYroJIbHOTO TapajieNienune/ia, IpU3MBbl, HHUIHHAPA. 1
JIeHue 00bEMOB.
255-256. ®opmyiiel 00bema nupamubl | Dopmyiiel 00beMa TUpaMu/Ibl U KOHYCA. 1
U KOHYCA.
257-258. IlpakTHyeckoe 3aHsiTHE. Brluncienue 00beMOB UPaMUIbl U KOHYCA. 1
Brruncnenue 066eMOB.
259-260. ®opmyJbI TUTONIAN TIOBEPX- DopMyIIbl TUIOIIAAM TOBEPXHOCTEH IUIIMHAPA U KOHYCA. 1
HOCTEN HUJIMHAPA U KOHYCA.
261. IIpakTHyeckoe 3aHsiTHE. Boiunc- | BeraucieHue miomaan moBepxXHOCTeH HMIIMHIPa U KOHYCA. 1
JICHUE TUIONIA 1M TOBEPXHOCTEH.
262-263. ®opmyisl 00beMa 1mapa u ®dopmyiel 00beMa M1apa U IIomau chepsl. 1
IIOIAH ChEpHI.
264. IlpakTHyeckoe 3anaTHE. Borunc- | Brrunciienne o0beMoB 11apa u rronaay cepol. 1
sieHne 00bEMOB.
265-266. [Togooue Ten. OTHOLIEHHS [omobue Ten. OTHOWICHHS TUIOIIAACH TTOBEPXHOCTEH U 00EMOB MOJJOOHBIX TeEll. 1
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IUIOINAACH TOBEPXHOCTEH U 00hEMOB
0TOOHBIX TEIL

Tema 7.5.
Koopnunatst
U BEKTOPBI

267-268. [IpsmoyronbHas (IeKkapToBa)
CHUCTEMa KOOPJIMHAT B MPOCTPAHCTRE.

[IpssmoyrospHas (1ekapToBa) CHCTEMa KOOPANHAT B IPOCTPAHCTBE.

269. IIpakTuyeckoe 3ansTue. Jlexap-
TOBA CHCTEMa KOOPJIUHAT B POCTpPaH-
CTBE.

[[eKapTOBa CUCTEMaA KOOpAWHAT B IPOCTPAHCTBE.

270-271. dopmyia pacCTOSTHHS MEXKITY
JIBYMsI TOYKaMH. YpaBHEHUs Cephl.

dopmyra paccTOSHHUS MEXKAY JBYMsI TOYKaMu. Y paBHEHUsS CeEpHI.

272. llpakTuyeckoe 3ansTue. Paccro-
SIHHE MEXIY TOUYKaMH.

YpaBHEHHE OKPYKHOCTH, CHEpPhI, INIOCKOCTH. PacCTOsIHIE MEXKIY TOUKAMU.

273. YpaBHEHHSI INTIOCKOCTH U TIPSIMOH.

YpaBHEHHS TUIOCKOCTH U MIPSIMOM.

274. Bexropsl. [leiicTBUS ¢ BEKTOpaMHL.

Bexkropel. Monynbs Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpPa Ha YHUCJIO.

275. IlpakTH4eckoe 3ansaTue. Bexro-
pbl. JIecTBHS C BEKTOpaMH.

BexkTopsl. JleiicTBUsI ¢ BEKTOpaMH.

276. IlpakTHyeckoe 3ansaTue. Bexro-
pbl. JIeicTBHS C BEKTOpaMH.

BexkTopsl. JleiicTBUsI ¢ BEKTOpaMH.

277. IlpakTHyeckoe 3ansATue. Bexro-
pbl. JIecTBHS C BEKTOpaMH.

BexkTopsl. JleiicTBUsI ¢ BEKTOpaMH.

278. Pa3noxeHne BeKTopa 110 Halpas-
JICHUSIM. YTOJI MKy ABYMsI BEKTOpa-
MH.

Pasnoxenne BCKTOpPA IO HAIIPABJICHUAM. Vron MCKAY ABYMS BCKTOPpaAMU.

279. Tlpoekmuus BekTOpa Ha ock. Koop-
JWHATBI BEKTOPA.

IIpoexkius BekTopa Ha ocb. KoopIuHATEI BEeKTOpa.

280. IpakTuyeckoe 3ansarue. Jeii-
CTBUA C BCKTOpaMH, 3aJlaHHBIMU KOOP-
JUHATaMH.

JelicTBUs ¢ BeKTOpamu, 3aJJaHHbIMU KOOpJIMHATAMH.

281. IlpakTuyeckoe 3ansarue. Jeii-
CTBUA C BCKTOpaMH, 3alaHHBIMU KOOP-
JIMHATAMH.

JelicTBUs ¢ BeKTOpamu, 3aJJaHHbIMU KOOpP/IMHATAMH.

282-283. CxanspHOe IpOn3BeICHIE
BEKTOPOB.

CKaJ’ISIpHOG MIPOU3BCACHUC BEKTOPOB.

284. IlpakTtnyeckoe 3ansTHe. Cka-
JISIpHOE ITPOM3BEJICHUE BEKTOPOB.

CKaJ’IHpHOG MMPOU3BEACHUC BEKTOPOB.

285. IIpakTuyeckoe 3anaTue. Cka-
JISIpHOE ITPOM3BEJICHUE BEKTOPOB.

CKaJ’IHpHOG MIPOU3BEACHUC BEKTOPOB.

286. IIpakTuyeckoe 3anaTue. Cka-
JISIpHOE IIPOM3BEICHUE BEKTOPOB.

CKaJ’IﬂpHOG MIPOU3BEACHUC BEKTOPOB.

287. lIpakTHyeckoe 3ansaTHe. Bexrop-
HOE ypaBHEHHUE NPSIMOM U MIIOCKOCTH.

BexTopHoe ypaBHEHHE NPSMOM U IUNIOCKOCTH.
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288-289. lcnonp3oBanne koopauHaT M | Vcnonp3oBaHne KOOPAMHAT U BEKTOPOB TIPH PEIICHUH MaTEMaTHYECKUX U MIPUKIIa- 1
BEKTOPOB IIpY PEILICHUU MaTeMaTHyie- HBIX 33/1a4.
CKUX M NPUKJIAJHBIX 33/1a4.
290. [IpakTuyeckoe 3anaTHe. Vcnons- | Vcnonp3oBaHne BEKTOPOB MPH J0Ka3aTEILCTBE TEOPEM CTEPEOMETPHH. 1
30BaHUE BEKTOPOB IIPHU JI0KA3aTEIbLCTBE
TEOpeM CTePEOMETPHU.
291-292. KonTpoanHasi pagoTa no KonrponbHas pabora mo pazgeny «'eomeTpus» 2
pazaenay «I'eomerpus»

IToBTOpeEHme. 293-297. IloBTOpenue no pazaeny «An- | PasBurue nonstue o uncie. KopHu, crenenu u jsorapupmsl 5
redpa»
298-300. IToBTopenne mo pa3aeny «Oc- | OcHoBHBIE MOHATHSA. OCHOBHBIE TPUTOHOMETPUIECKHE TOXIecTBa. [IpeoOpazoBanms 3
HOBBI TPUTOHOMETPHH TPUTOHOMETPHYECKHX BhIpakeHUil. TpUroHOMeTpHYeCKHe YPaBHECHHS M HEPABEHCTBA.
301. IToBropenue mo pasneny «Hauana | IIpousBoxHas. [IpiuMeHeHHe MPOU3BOAHOM K MCCIENOBAaHUIO GYHKIUHA H OCTPOCHHIO 1
MaTeMaTHYECKOr0 aHAJIM3a» rpaduKoB.
302. IToBTopenue mo paspeny «Havana | IlepBooOpasnas. MHTerpan. IlpumeHeHne HHTErpaja K BEIYHCICHUIO (PH3HYECKHX Be- 1
MaTeMaTHYECKOr0 aHAJIM3a» JIMYMH U [UIOMIAICH.
303. [ToBTOpeHue Mo pasmeny «YpaBHe- | YpaBHEHUS M CHCTEeMbI ypaBHeHHH. HepaBeHcTBa. OCHOBHBIC IIPHEMBI PEILICHUS ypaB- 1
HUS M HEPABEHCTBA» HEHUM, HEPaBEHCTB, CUCTEM.
304. IToBTopenue mo paspeny «Kombu- | DieMeHTH KOMOMHATOPHUKHU. DJIEMEHTBI TCOPUH BEPOSITHOCTEH DIIEMEHTBI MaTeMaTH- 1
HATOPHUKA, CTATUCTHKA H TEOPHS BEPO- YeCKOIl CTaTHCTUKH. PerreHne koMOMHATOPHBIX 3a1a4. Pa3merenus, coueTanus U
SITHOCTEI» MIePECTAHOBKH.
305. TToBTopenue no pazzaeny «I'eomer- | IIpsiMble ¥ IUIOCKOCTH B pocTpaHcTBe. MHOrorpaHHUKY. Teja M MOBEpXHOCTH Bpa- 1
pus» IICHMSI.
CamocrosiTesbHas padoTa 00yualo- Pemenue npumepos U 3anad. [1oAroToBKa K 9K3aMeHy.
HIUXCH:

Hroro: 305
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3. YCJIOBUSI PEAJTU3ALINN PABOYEI ITPOTPAMMBI YUEBHOI
JTUCHUTIIMHBI

3.1. MaTepuajibHO-TeXHUYECKOE 00ecreyeHue
Peanuzanus nporpaMMsl peANoaracT HaTM4ue y4eOHoro KabuHera.

O6opynoBanmne yueOHOro kKabuHeTa!

— IIOCAAO0YHBIC MCCTA I10 KOJIMYCCTBY 06yqafoumxc;1;

- pa60qee MCCTO IIPCTIOaBaATCIIA;

— KOMIIJICKT y‘-Ie6HO-Hal"J'I$II[HBIX 1MocoOwuii 10 TeEMam JUCHUITIINHBI,
— KOMIIJICKT y‘-IC6HO-M€TOI[H‘-I€CKOI>i AOKYMCHTAIIUU,

— HO0CKa MCJIOBaA UJIN MAapKCpHasd.

TexHuueckue cpcacTBa 06yquH;1:

— KOMIIBIOTEP C JIMIICH3UOHHBIM ITPOTPAMMHBIM 00€CTICYCHUEM, MYJIbTUMETIUHHOE
o0opyioBaHUE.

3.2. UndopMaunoHHoe o0ecnevyeHne 00yueHust

Ilepeyennb yyeOHbIX u3ganuii, UnTepHeT-pecypcoB, J0NOJHUTEILHON JIUTEPATYPHI

1.

OcCHOBHBbIE MICTOYHUKH:
Konmoropos A.H., Anre6pa u Havana mat aHanuza / YueOHuk s 10-11 ki
o01eo0pa3oBaTeabHBIX yupexaeHut. — 22-¢ uzn. — M.IIpocsemenne, 2013. —
384c.+ CD
[Ma6ynun M.U., IIpokodreB A.A.. MatemaTtuka. Anrebpa. Hauana maremaruue-
ckoro aHanuza. [Ipodunbubiii ypoBeHb. — YueOuuk mus 11 k1. — M. bunom. —
2014. —384c.

JlonoTHNTEeIbHbIE HCTOYHUKH:
Kommoropor A.H., A6pamoB A.M., Jlynuune FO.I1., Anre6pa n Hauana aHaau3a
/ Yuebnuxk mns 10-11 k. obmieoOpa3oBaTeNbHBIX yupexkaeHuil. — 14-e uzm. —
M.IIpocsemenue, 2008. — 384c.
Aranacsan JI.C., byry3oB B.®., Kagomues C.b., Kucknesa JI.C., Ilo3usk O.I.
I'eomerpus (yueOnuk mis ydamumxcs 10-11 xi.), 13 uzn. / M. Hopwma., 2008r. —
340 c.
[Mabynun M.H., ITpokodpreB A.A.. MaremaTuka. Anredpa. Hauana maremaruue-

ckoro ananuza. [IpodunbHeiii ypoBeHb. — YueOnuk mns 10 k1. — M. bunom. —
2009. —424c.

JI.C.Atanacsn, B.®. byry3os, C.b.Kagomues, JI.C.Kucenesa, O.I'.Ilo3nsik. I'eo-
Metpus./Yd. 10-11 k.- o0mr. mk.- 7-¢ uza.- M.IIpocsemienue, 1999,

[Ma6ynun M.U., IIpokodreB A.A.. MartemaTtuka. Anrebpa. Hauana maremarude-
ckoro ananuza. [IpodunbHpiii ypoBeHb. — YueOnuk mis 11 k1. — M. bunom. —
2009. — 384c.
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CoNoOaRrLDdDE

HNuTepHeT-pecypcebl
http://school-collection.edu.ru — DaekTpoHHBIN yudeOHUK «MaTeMaTHKa B IIKOJIE,
XXI Bex».
http://fcior.edu.ru - mapOpManMOHHEIE, TPEHUPOBOYHBIC I KOHTPOJIHHBIC MAaTEPH-
aJIbl.
www.school-collection.edu.ru — Emunas kosutekmuu [{udpoBeix oOpa3oBaTelib-
HBIX PECYPCOB.

IIpumepHbIe TeMbI HHAUBUAYAJIbHBIX IIPOCKTOB:
HenpepriBHbIE Ap0o0OH.
IIpuMeHeHHE CII0KHBIX IPOLIEHTOB B 3KOHOMHYECKUX pacyeTax
[TapannenpHOEe IPOEKTUPOBAHUE.
Cpennue 3Ha4YCHHS U UX IIPUMEHEHHE B CTATHCTUKE.
BektopHoe 3ananue nNpsAMbIX U INIOCKOCTEN B MPOCTPAHCTBE.
CroxeHne rapMOHHYECKUX KOJICOaHUH.
['paduueckoe pemieHre ypaBHEHUI U HEPABEHCTB.
[IpaBuibHBIE U TONYNPABUIIBHBIE MHOTOIPAHHUKH.
. Konnueckue ceyeHnst 1 X NPUMEHECHHUE B TEXHUKE.

10 [lonsitne nudpepennmrana u ero NPUIOKEHUS.
11.CxeMbl TOBTOPHBIX UCHIBITAHUN bepHym.
12.VccnenoBanue ypaBHEHUN 1 HEPABEHCTB C MapaMeTPOM
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA JUCIIUIIJIMHbI
KoHTpop 1 o11eHKa pe3ysIbTaTOB OCBOEHUS AUCLMIUIMHBI OCYIIECTBISIETCS PENo1aBa-
TEJIEM B MPOLIECCE MPOBEACHUS TPAKTUUIECKUX 3aHATUN, TECTUPOBAHMS, A TAKKE BbI-
MOJIHEHHSI 00Y4YaIOIUMHKCS HHAUBUAYAIbHBIX 33/IaHUI, TPOEKTOB, HCCIIEJOBAHUM.

XapakTepucTHKA OCHOBHBIX BU/I0B
AeSITeJILHOCTH 00y4arolerocst

®opMBbI M METOABI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB 00y4eHHUs

O3HakoOMJIEHHUE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE,
SKOHOMHMKE, UH(POPMALIMOHHBIX TEXHOJOTUSAX U MTPAKTHYE-
CKOH JeATEIbHOCTH.

O3HakoOMJICHUE C LEJIAMH U 33Jla4aMy U3y4YEHUS MaTeMaTH-
ku ipu ocBoeHuu npodeccuii CI1O u crenuanbHOCTEH
CIIO.

OrieHKa pe3yIbTaTOB HHIMBHLY-
alIbHOT'0 co0eceI0BaHUs

DopMynMpOBaTh U IPUBOJAUTH AOKA3aTEIbCTBA IPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHMSI IPSAMBIX U INIOCKOCTEN. Pacmo-
3HABaTh HA YEPTEKAX U MOJIEIAX Pa3IMUHbIE CIIy4aH B3a-
MMHOT'0 PacIOJI0KEHUS NPAMBIX U IUIOCKOCTEH, apryMEHTH-
pOBaTh CBOU CYKJICHHUS.

DopMynMpOBATH OIIPEACIICHHUS], IPU3HAKN U CBOMCTBA I1a-
paJUIENIBHBIX U NIEPIIEHIUKYIISAPHBIX IIJIOCKOCTEN, IBYTPaH-
HBIX Y JIMHEHHBIX YIJIOB.

BBINOIHATE IOCTPOEHUS YIVIOB MEXY NPSMBIMU, IPMON U
IUIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU 110 OIIMCAHMIO U PACIIO-
3HABATh UX HA MOJEIIAX.

IIpuMeHATh IPU3HAKU U CBOMCTBA PACIIOJIOKEHUS IIPSIMBIX
U IJIOCKOCTEH Ipu penieHnu 3a1ad. M3o0paxkaTs Ha pucyH-
KaX U KOHCTPYHPOBATh Ha MOJEIIAX MEPIEHIUKYIISAPLI U
HAaKJIOHHBIE K IUIOCKOCTH, IIPSIMBIE, MTAPAJUIEIIbHbIE TIIIOCKO-
CTH, YTJIbI MEXJly MIPSIMOM U IUIOCKOCTBIO U 0OOCHOBBIBATH
IIOCTPOCHHE.

Pemrare 3a1a4n Ha BEIYKMCIIEHHE TE€OMETPUYECKUX BEJINYMUH.
OnucelBaTh pacCTOSTHUE OT TOYKHU A0 IUNIOCKOCTH, OT MPSIMOU
J10 TUIOCKOCTH, MEXAY IIIOCKOCTSIMH, MEXKY CKPELIUBAIO-
IIMMU TPSMBIMHU, MEX1Y NPOU3BOJIbHBIMU (PUTYpaMu B
IIPOCTPAHCTBE.

DopMynMpOBATh U JOKA3bIBATh OCHOBHBIE TEOPEMBI O pac-
CTOSIHUSIX (TEOPEMBI CYIIECTBOBAaHUS, CBOWCTBA).
N300paxkaTh Ha yepTexax U MOJIENIX PAacCTOSIHUS U 000cC-
HOBBIBaTbh CBOM CYyJeHHUs. ONpenensaTh U BBIYACIATH pac-
CTOSIHUSA B npocTpaHcTBe. [IpuMeHsaTs hopMyssl U TeOpeMbl
IJIAHUMETPHUH IS PELICHMS 3a1a4.

O3HaKOMUTBCA € MMOHATHUEM MTAPAILIEIBHOTO TPOCKTUPOBA-
HUsA U ero cporicrBamu. opMyMpoBaTh TEOPEMY O ILIOIIA-
JI1 OPTOTOHAJILHOM MPOEKIIMM MHOTOYTOJIbHHKA.
[TpumeHsTh Teoputo st 000CHOBaHMSI TIOCTPOEHUM U BbI-
YUCJIEHUN. APryMEHTUPOBATh CBOM CYXJAECHHUS O B3aHMHOM
pAacIoyI0KEHUH IPOCTPAHCTBEHHBIX (PUTYD.

OueHka pe3yapTaTOB UHIUBUTY-
JIBHO-YCTHOTO OTIpoca 1o Ghopmy-
JIAPOBKE OMPEAECICHUHN TTOHSITUH,
TEOPEM M UX JOKA3aTEIIbCTB.
OueHka pe3yapTaToOB BbIITOJIHEHUS
KOHTPOJIbHBIX 33JIaHHI 10 perie-
HUIO 33/1a4 Ha BBIYMCIICHUE JITTUH
OTPE3KOB.

O3HAaKOMHUTBCS C IOHATUEM BEKTOPA.

N3yuuTh 1€KapTOBY CUCTEMY KOOPAMHAT B IPOCTPAHCTBE,
CTPOUTSH I10 33JaHHBIM KOOPAWHATAaM TOYKHU U IUIOCKOCTH,
HAaXOJUTh KOOPAMHATHI TOUEK.

OueHka pe3ynbTaToB MPaKTHYE-
CKUX paboT
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HaxonuTh ypaBHEHUS OKPYKHOCTH, CEPBI, IIIOCKOCTH.
Breraucnaars PACCTOAHUA MCKAY TOYKAMMU.

M3yunTh CBOMCTBA BEKTOPHBIX BEIMYHH, [IPABUJIA PA3JIOKE-
HUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NIpaBuia
HAaXO0’KJICHUs KOOPJAMHAT BEKTOPA B IPOCTPAHCTBE, IPABUIIA
JEUCTBUH C BEKTOPaMH, 3alaHHbIMA KOOPIUHATAMM.
[IpyuMeHATH TEOpHUIO IPU PEILICHUH 33a4 Ha AEUCTBHS C
BEKTOpaMU. M3y4uTh CKaIIpHOE NPOU3BENCHUE BEKTOPOB,
BEKTOPHOE ypaBHEHHE NPSAMOi U M1ockocTH. [IpumensaTs
TEOPUIO IIPU PELICHUH 3a/1a4 Ha JICUCTBUS C BEKTOpaMu, Ha
KOOpJMHATHBIN METOJ, HAa IIPUMEHEHUE BEKTOPOB JIJIS BbI-
YHUCJICHUA BCJIMYNH YIJTIOB U paCCTOHHHfI.

O3HaKOMHTBCS C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH
0 B3aUMHOM PAacCIIOJI0KEHUH NPSAMBIX U IUNIOCKOCTEH C UC-
II0JIb30BaHUEM BEKTOPOB.

OnuceIBaTh U XapaKTEpU30BaTh Pa3IU4HbIE BUIbI MHOTO-
IPaHHUKOB, IEPEYUCIIATH UX 3JIEMEHTHI U CBONCTBA.
N300paxaTb MHOIOIPaHHUKHU U BBINOJIHITH IOCTPOEHUSI HA
U300pakeHMUSIX U Ha MOJEIISIX MHOTOIPAaHHHUKOB.
BbI4ncnsaTh JIMHENHHBIE 2IEMEHTHI U YTl B IPOCTPAHCTBEH-
HBIX KOH(QUTYpAIHIX, apTYMEHTUPOBATh CBOM CYKICHHUS.
XapakTepu30oBaTh U U300pakaTh CEUEHUs, Pa3BEPTKU MHO-
TOTPAHHUKOB, BBIYHCIIATH IUIOIAAN IOBEPXHOCTEH.
Crpouts npocTteiiime ceueHus Kyoa, Ipu3Mbl, TUPaMU/IbI.
[TpumeHsTH (PaKTHI U CBEIEHUS U3 TUTAHUMETPHUH.
O3HAaKOMHUTBCS C BUAAMH CUMMETPUI B IPOCTPAHCTBE,
(bopMynHpOoBaTh ONpPEENICHUS U CBOMCTBA. XapaKTepH30-
BaTh CUMMETPHUU TeJl BpallleHUs1 U MHOTOTPAHHUKOB.
IIpuMeHATH CBOMCTBAa CUMMETPHH MPH PELICHUH 3a1a4.
Mcnonb30BaTh NpUOOPETEHHbIE 3HAHUS JUJIsl UCCIIEI0BAHUS
Y MOJICJINPOBAHUS HECIJIOKHBIX 3a7a4.

N3006paxaTh OCHOBHbIE MHOTOTPAHHUKH U BBIMOJIHSATH pU-
CYHKH I10 YCJIOBMSIM 3a/1au.

Onenka pe3ynbTaToB MpaKTHYe-
CKOM pabOThI MO U3TOTOBJICHHUIO
MOJIeNIeii MHOTOTPaHHUKOB, pPe-
3yJIbTAaTOB MPAKTUYECKON PaOOTHI
10 BBIYUCIICHHIO TIJIOIIA M T10-
BCPXHOCTHU MOI[CJ'ICfI MHOI'orpan-
HUKA.

O3HAaKOMUTHCS C BUAAMHU TEN BpalleHus, (GopMyIupoBaTh
UX OIPEJEIICHNS U CBOMCTBA.

DopMyTHpPOBATH TEOPEMBI O CEUCHHH I1apa TUIOCKOCTHIO U O
TUIOCKOCTH, KacaTeabHOU K cdepe.

XapakTepu30BaTh U U300pakaTh TeIa BPAIICHUS, UX pa3-
BEPTKH, CCUCHUS.

Pemate 3a1aun Ha TOCTPOCHUE CEUCHH, HA BRIYUCIICHUE
JUTMH, PACCTOSIHUM, YIioB, Tiomanen. [Iposoauts gokasa-
TEJbHBIE PACCYKICHUS MPU PEIICHUH 3a/a4.

[IpuMeHATH CBOMCTBAa CUMMETPHUH MPU PEIICHUH 3a]a4 Ha
TeJa BpaIleHHsI, HA KOMOMHAIINIO TEl.

N300pakaTh OCHOBHBIE KPYTJIbIEC T€JIA U BHIMIOIHATH PUCY-
HOK I10 YCJIOBHIO 33/1a4Hu.

OreHka pe3yabTaToB paKTUye-
CKOM pabOThI 110 U3TOTOBIICHUIO
Mojieniell, Ten BpaleHust (LUIH-
npa u KoHyca). OLeHKa pe3ysbTa-
TOB BBINTOJIHEHUS UHAUBHUIyallb-
HBIX KOHTPOJIBHBIX 33JJaHUI Ha
BBIYHCJICHHE 3JIEMEHTOB U TeJ
BpallleHHUs, TUIOIIAa/Iell OCHOBAHUS
1 OCEBBIX CEYEHUM.

O3HaKOMUTHCS € MMOHATHAMH ILIOIIAAN U 00bEMA, aKCHO-
MaMM U CBOMCTBaMHU.

Pemate 3amaun Ha BEIYHMCIICHUE TIIOMIAEH TIIIOCKUX QUTyp,
IPUMEHSS] COOTBETCTBYIONIME (POPMYJIBI M (PaKThI U3 I1a-
HUMETPHH.

Br160pouHBIi KOHTPOJH pe3yabTa-
TOB PEILIECHMM 3a/1a4, JOMaIIHEN
caMoCTOsATeNbHON paboThl. OnieHKa
Pe3yIbTAaTOB BBHIMOJIHEHUS KOH-
TPOJILHON PabOTHI IO PEIICHUIO
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V3y4uTh TeOpEMBI O BBIYUCIICHUN 00BEMOB MTPOCTPAH-
CTBEHHBIX TeJl, peliaTh 3a/1a4i Ha IPUMEHEHHE (DOPMYIT BBI-
YHCJIEHNUS 00HEMOB.

N3yunth GopMyIIbl i BEIYHMCICHHS ILIOMIACH TOBEPXHO-
CTEel MHOTOTPaHHUKOB U Tel BpaieHus. O3HAKOMHUTHCS C
METOJIOM BBIYHMCIICHUS TUIOIIAU TIOBEPXHOCTH Cephl.
Pematp 3a1aun Ha BEIYHMCIICHHUE IIOMAIACH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJL.

3a/1a4 Ha HAXO0XJICHUE TPUTOHO-
METPUYCCKUX BEJUYMH (IJIMH, YT-
JIOB, TLIOIIA/ieH, 0OBEMOB).

Brimonsate apudmMeTnueckue 1eicTBUS Ha/l YUCIaMU, CO-
4yeTasi yCTHbIE U IMCbMEHHBIC IPUEMBI;

HaXOJUTh NPUOIMKEHHbIE 3HAYEHUS BEIMYHMH U MIOIPEIIHO-
CTH BbIUUCIIEHUH (a0COIIOTHAS U OTHOCUTEIIbHAS ); CPABHU-
BaTh YUCJIOBBIC BBIPAKCHUS;

HaXOJUTh OIIMOKU B IPE0OPa30BaHUAX U BHIYMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOTrPaMMBbI).

OueHka pe3yapTaToOB BBIITIOJIHEHUS
WHJIMBUyaJIbHON TUCbMEHHOU
BHEAyJIUTOPHOM MPOBEPOYHOM pa-
OOTHI IO PELICHUIO TIPUMEPOB HA
BBITNOJIHEHHE apU(PMETHIECKUX
JICWCTBUI HAJl YACIIAMH.

Pemate o ¢opmyiiam 1 1o TPUrOHOMETPUUECKOMY KpPYTy
IPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHMUSL.
[TpuMeHsTh 0011IMe METOABI PELLIEHUS YPaBHEHU (IIpHBe-
JI€HUE K JINHEHHOMY, KBaJJpaTHOMY, METOJ, pa3JI0’KEHUs Ha
MHO’KUTENH, 3aMEHbI IEPEMEHHOMN ) PU PELLIEHUH TPUTOHO-
METPUYECKUX YPABHEHU.

OtMmeuats Ha Kpyre peleHns MPOCTENIINX TPUTOHOMETPH-
YECKUX HEPaBEHCTB.

O3HAaKOMUTBCS C IOHATUEM OOPATHBIX TPUTOHOMETpUYE-
CKUX (QYHKIIHH,

W3yunuth onpenenenns apkCuHyca, apKKOCUHYyca, apKTaH-
reHca uucia, GopMynupoBaTh X, U300paxkaTh Ha €AMHNY-
HOM OKPYKHOCTH, IPUMEHSITh DY PELICHUN YPAaBHEHHM.

OreHka pe3yabTaTOB BBITTOJIHEHUS
NPaKTUYECKUX U KOHTPOJIBHBIX pa-
oot

O3HAaKOMUTBCS C MOHATUEM TPOU3BOAHOM.

N3yunth 1 GopMynupoBaTh €€ MEXaHUYECKUI 1 T€OMETPH-
YECKHUI CMBICII, U3YYNUTh QJITOPUTM BBIUUCIIEHUS ITPOU3BOI-
HOM Ha NPHUMEPE BBIYKMCIIEHUS] MTHOBEHHOW CKOPOCTH U YI-
JI0BOT0 KO3 UIMEHTa KacaTeIbHOM.

CocTaBiaTh ypaBHEHHE KacaTeIbHOM B 00IIEM BUE.
Beryunts npasuna auddepeHunpoBanus, TabIMILy POU3-
BOJIHBIX 3JIEMEHTAPHBIX (PYHKLINNA, IPUMEHATH 11 AU de-
pPEeHLMPOBaHUS (PYHKIUI, A1 COCTaBICHHs YpaBHEHHS Ka-
CaTEJIbHOM.

N3y4nuTh TeOpeMBbI O CBSI3U CBOMCTB (PYHKIIMH U TPOU3BO/I-
HOM, (hopMyIHpOBaTh UX.

IIpoBONTE € TOMOIIBIO TPOU3BOAHON NCCIEA0OBAHUE
byHKLIMY, 3aJTaHHON (OPMYIIOH.

VYcTaHaBIMBAaTh CBSA3b CBOMCTB (DYHKLIMU M MTPOU3BOIHOM 11O
uX rpadukam.

[IpuMeHATh MPON3BOIHYIO AJI pEUICHUS 3a/1a4 Ha HaX0XK-
JIeHHe HauOOJIbIIIero, HAMMEHBIIIET0 3HAYeHNS U Ha HaXOXK-
JIEHUE DKCTPEMYMaA.

Ot1eHKa pe3ynbTaToOB BBITOIHEHHUS
HpaKTI/I‘-ICCKI/IX )41 KOHTpOJ'H)HI)IX pa-
oot

O3HaKOMUTBCA C TTOHSATHEM WHTErpajia v IepBOOOPa3HOM.
N3yuuTs mpaBuia BEIYUCIECHUS IEPBOOOPA3HON U TEOpEMY
Herorona-JleiiOauma.

Pemate 3a1aun Ha CBsA3b MEPBOOOPA3HOM H €€ C TPOU3BO/I-

OrieHKa pe3ybTaToOB BBIMOIHCHHUS
PaKTHYECKUX M KOHTPOJIBHBIX pa-
oor
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HOM, Ha BBIYUCIICHHE NIEPBOOOPA3HOM U1 JaHHOU (DYHKIIHU.
Pemrate 3a1aun Ha IpUMEHEHUE HHTETPAJIa sl BBIYMCIIE-
HUSL GU3NYECKUX BEJIMYHH M IUIOIIAICH.

O3HAaKOMHUTBCS C MPOCTEUIIMMU CBENCHUAMHU O KOPHSX all-
reOpandecKux ypaBHEHUH, C TOHATHIMH UCCIIETOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHUI.

W3y4nuTh TEOpUIO PaBHOCUIBHOCTH YPAaBHEHUH U €€ IIPUMeE-
HeHue. [IoBTOpUTh 3anuCh pelieHts CTaHJapTHIX ypaBHE-
HU, IpreMsbl IpeoOpa3oBaHus YpaBHEHHUH Ul CBEIEHUS K
CTaH/IapTHOMY YPAaBHEHHUIO

Pemats panmonaneHble, UppaloHaIbHbIE, IOKa3aTEIbHbIE
Y TPUTOHOMETPUYECKUE YPABHEHUSI U CUCTEMBI.
Hcnonb3oBath CBOMCTBA U Tpaguky GyHKIMH U1 pereHus
ypaBHEHHUN. [I0BTOPUTH OCHOBHBIE IPUEMBI PEILICHUS CHU-
CTEM.

Pemats ypaBHeHMsI, IPUMEHSISI BCE TPUEMBI (pa3iioKeHNE
Ha MHOXXUTEJIN, BBEJCHUE HOBBIX HEU3BECTHBIX, I1I0JCTAHOB-
Ka, rpauyecKuil MeTon).

Pemats cucreMsl ypaBHEHUH, IPUMEHSS PA3JIMYHBIE CIIOCO-
6b1. O3HaKOMUTBCS C OOLIMMH BOIIPOCAMU PEIICHUS Hepa-
BEHCTB U UCIIOJIb30BaHUS CBOICTB U rpadpuKoB (HyHKIHMIA
IIPY PELIECHNUN HEPABEHCTB.

Pemats HepaBeHCTBAa U CUCTEMBI HEPABEHCTB, IPUMEHSS
pa3lInuHbIE CTIOCOOBI

[TpuMeHsTh MaTeMaTHYECKHE METO/IbI JIIsl PELIEHUsI COAIep-
KaTeIbHbIX 3aj1ay U3 pa3IMyHbIX 00JacTeil HayKH U IMpak-
TUKU. THTEpIIpeTHpOBaTh pe3yNbTaThl, YYUTHIBATh pPeailb-
HbIE OTPaHUYECHUSI.

OreHka pe3yabTaToOB BBITTOJIHEHUS
3a/IaHMI ToManTHel paboThI 10
PELICHUIO pallMOHAIbHBIX, Hppa-
[IUOHATIbHBIX, I0KA3aTeJIbHBIX TPU-
TOHOMETPUYECKUX YPAaBHEHUH, CH-
CTeM YpaBHEHUU, HEPABEHCTB.
Omnenka pe3ynbTaToB (PPOHTANIB-
HOM MTPOBEPKU BHITIOJHEHHS BHEa-
YIUTOPHBIX TPOBEPOUYHBIX pabOT
0 PEIIEHUI0 YpaBHEHUH U Hepa-
BeHCTB. OlI€HKa Pe3yJIbTaTOB KOH-
TPOJBHOU PabOTHI IO PELICHUIO
3a7a4 Ha BBIYMCIIEHUE 3HAYEHUI
BBIPAXKECHHSI COACPKAIINX KOPHU
CTENEeHH, JIorapu(Mbl, YIPOILIEHUE
TPUTOHOMETPHUUECKUX BBIPAKECHU,
peuieHue ypaBHEHHN U Hepa-
BEHCTB.

N3yuuTh npaBuiia KOMOMHATOPUKU U IPUMEHSTH IIPH pe-
[IEHUH KOMOMHATOPHBIX 3a/1a4.

Pemats koMOMHaTOpHBIE 33Ja4l METOJIOM Iepedopa U 1o
MIPaBUIIy YMHOKECHHUS.

O3HAaKOMUTBCS C MOHATUSMU KOMOMHATOPUKU: pa3MelIeHH-
SIMH, COUETaHUSAMU U NTepecTaHOBKaMU U (hopMynamMu Jyis
VX BBIYHCIICHUS.

OOBSICHATD U TPUMEHSTH (YOPMYJIBI 1711 BEIYMCIICHUS pa3-
MELIECHUH, IEPECTAHOBOK U COYETAaHUM IIPU PELICHUU 3a]1a4.
O3nakoMuThCS ¢ OMHOMOM HbIOTOHA U TpeyroabHUKOM
[Tackans.

PemaTe mpakTryeckue 3a1a4u ¢ UCIOJIb30BAaHUEM ITOHATHN
U TIpaBWJI KOMOMHATOPUKH.

N3y4ynTh KilacCUYECKOE ONPEIEICHUE BEPOITHOCTH, CBOM-
CTBa BEPOSITHOCTH, TEOPEMY O CYMME BEPOATHOCTEH.
PaccMoTpeTs mpuMephl BEIYHMCICHUS BEPOATHOCTEN. PemaTh
3a/1auu Ha BBIYHUCIICHNUE BEPOSITHOCTEH COOBITHIA.
O3HaKOMUTBCA € MIPEACTABICHUEM YHCIOBBIX JAHHBIX U UX
XapaKTEePUCTUKAMH.

Pemate npaktudeckue 3a1a4u Ha 00pabOTKy YMCIOBBIX
JAaHHBIX, BBIYMCICHUE UX XAPAKTEPUCTUK

Or1eHka pe3yabTaTOB BBITIOJIHEHUS
BHEAYIUTOPHBIX TPOBEPOYHBIX pa-
00T IO pelIeHHUIO 3a1a4 Ha TO/I-
CUeT YHClla pa3MelIeHuH, nepecra-
HOBOK, COUYETaHH, Ha Iepedop Ba-
PHAHTOB, TIO PEIIEHUIO 33]a4 Ha
BBIYMCIICHHE B IPOCTEHIINX CITy-
Yasgx BEPOSITHOCTU COOBITHI Ha OC-
HOBE TTOJICYETa YUCIIA HCXOJIOB.
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