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OIOBPEHA COI''TACOBAHO

[TpeaMeTHO-UMKIIOBOM KOMUCCHUEN [IepBblil 3aMeCTUTENL JUPEKTOPA
oA O. C. MakapoBa
[IpoTokom Ne

OT «__ » 20 T

IIpencenarens ITIK

H.II. CBupuaenko

CocraBiieHa B COOTBETCTBUU C YTOYHEHHBIMH PEKOMEHIAIIUSMHU 110 OPTaHU3AIAH
MOJIYYEHHS] CPEHEro oOuiero oOpa3oBaHUs B MpelesaXx OCBOEHHUs 00pa30oBaTEIbHBIX
IporpaMm cpeaHero nmpodecCHOHaTIbHOI0 00pa3oBaHMs Ha 6a3e OCHOBHOTO 0O0IIero 00-
pa3oBaHUs C y4yeToM TpeOoBaHMiA (efepaTbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIHHBIX
CTaH/IapTOB U MOJTy4aeMON MPOPECCHH WM CHEIUAIBHOCTH CPEIHEro NpogeccHoHa b-
HOTO 0OpaszoBaHus (TMTMCHMO JlemapTaMeHTa TOCyIapCTBEHHOHN IMOJMTHKU B cdepe Mo-
roToBku padounx kaapoB u IO MunoOpHayku Poccun ot 17.03.2015 Ne 06-259),
onoopennbiMu HayuHo-meronuueckum coBetoM llenTpa mpodeccuonanbHOro odpaso-
BaHus u cucteM kBanmudukamumii LAY «DUPO» ot 25.05.2017 mp. Ne 3, IlpumepHoit
nporpaMmoit o011e00pa3oBaTebHON YYEOHOW AMCIUIUIMHBI 1)1l TpO(ecCHOHaTbHBIX
oOpasoBarenbHbIX opranuzanuii «Pycckuil si3b1k U auTeparypa. Pycckuil si3pIk», peko-
MeHoBaHHOW DenepanbHbIM TOCYAapCTBEHHBIM ABTOHOMHBIM YyupexkiaeHueM «dene-
palbHBIM MHCTUTYT Pa3BUTHUSI OOPa30BaHUs» B KaueCTBE MPUMEPHON MPOrpaMMbl IS
peanuzainuu OCHOBHOMU npodeccruonanbHoi oopazoBaTenbHol nporpammel CIIO Ha 6aze

OCHOBHOTI'O 00IIIEro 00pa3oBaHMsl C OJyYEHHUEM CPETHETo o01ero oopasoBanusi, per. Ne
381 ot 23.07.15

Pa3paboTuuk:
I'ATIOY «HI'TK» IIPEI0IaBaTEIIb E.JI. bykarosa
(mecTo paboThI) (3aHMMaeMast OJDKHOCTB) (vHULMATEL, GamMuIIHs)
Penien3eHTsr:
(mecTo paboTshl) (3aHMMaeMas JI0JDKHOCTb) (MHULHATBI, (aMIIIHs)
(mecTo paboThr) (3aHMMaeMasi TOJKHOCTD) (MHUTIHATEL, HhaMUITHS)
Jlara akTyanusa- PesynbraTel akTyanuzanuu ITonnucs paspa-
1005051 0oTunKa
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COJEPXKXAHHUE

IMACHIOPT PABOYEW IPOI'PAMMBI YYEBHOHM JUCIHU-
JIMHBI

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIIUTIJIMHBI
YCJIOBHUS PEAJIMBAIINMA PABOYEN IMPOI'PAMMBI YUEB-
HOHN JUCHOUIIJINHBI

KOHTPOJIb ¥ OIEHKA PE3YJBTATOB OCBOEHMS
YUYEBHOW JUCLHUATIIAHBI

XAPAKTEPUCTHUKA OCHOBHBIX BU/IOB JESATEJLHOCTH
CTYJIEHTOB
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19



1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLINHBI

1.1. OobsacTh NpUMeHeHUs padoyeid MPOrpaMMbl

Pabouas mporpamma o611eo0pa3zoBaTeIbHOM yueOHON TUCIUIUIMHBI SBISETCA
4acThlo 00I1Ie00pa3oBaTEIbLHON MOATOTOBKU CTYJIEHTOB MO OCHOBHOM mpodeccuo-
HaJIbHOM 00pa3oBaTelIbHOM MPOrpaMMe CpeHEero nmpodeccuoHanIbHOro 00pa3oBaHUs
cnenpanbHocTH 09.02.04 UndopManmuoHHbie cucTeMbl (10 oTpacjsM) 0a30BOit
MOITOTOBKH.

PabGouass mporpamma o001e00pa3oBaTeIbHON YYCOHOW TUCIUTIIMHBI MOKET
OBITH MCTIOJB30BaHA JPYTUMHU 00pa30BATEIIBHBIMUA YUPESKICHUSIMH TTPOPECCHOHATBHO-
TO U JOTIOJIHUTEIBHOTO 00pa30BaHus, pealn3ylIUMU 00pa30BaTeIbHYIO0 MPOTrpaMMy
CpeaHero oo1iero oopa3oBaHus.

1.2. MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYPe OCHOBHOI NMPO0(ecCHOHATbHOI
o0pa3oBaTeIbHOM NMporpamMmbl: yucOHas quciuiuinHa «MaTtemaTtuka: aiaredpa u
Hayaja MaTeMaTHYeCKOr0 aHAJIN3a; TeOMETPHS» PeaTnu3yeTcs B paMKax OOIIHX, IPo-
(UIBHBIX YUEOHBIX JUCIUILIMH 00111€00pa30BaTeIbHOTO IIUKIIA.

1.3. leau 1 3an0a4u y4eOHOM JUCUUILINHBI — TPe0OBAaHMS K pe3yJbTaTaM 0CBOe-
HHS Y4eOHO TUCIUIINHBI:

Conep:xanue yueOHOM nUCIUIUIMHBEI «MaTemaTtuka: anredpa u Hayajia MaTemMaTuye-
CKOT'0 aHaJIN3a; FT€OMETPHUSD) HAIIPABJIEHO HA TOCTHIKEHHE CIICTYIOIINX L eJIeH:

— obecneueHre chOPMUPOBAHHOCTHU MIPEACTABICHUNA O COLUUANIBHBIX, KYJIbTYp-
HBIX ¥ HCTOPUYCCKUX (PaKTOpax CTAaHOBJICHUS MaTECMAaTHKH,

— obecnedeHre chOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U MaTe-
MaTHYE€CKOT'O MBIIIIJICHHS;

— obecniedeHre chOPMUPOBAHHOCTH YMEHHI MPUMEHSTh MOJTYICHHBIC 3HAHUS
NIPH PEIICHUH PA3IMIHBIX 3a/1a4;

— obecreueHre chopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4acTH
OO0IIIeYeI0BEYECKOM KYIbTYPhI, YHUBEPCATBHOM SI3bIKE HAYKH, TTO3BOJISIOIIEM
OIKCHIBATh M U3YYaTh PEAIbHBIC MPOIIECCHI U SBIICHUSI.

OcBoeHue coaepxaHusi yaeOHON AUCHUIUIMHBI «MareMaruka: anredpa U Havana
MaTEMaTHYECKOI0 aHaJIN3a; IeOMETpHsD» OOECHEeUYMBAET AOCTHIKEHHME CTYIEHTaMH
CJIEIYIOIINX PE3YIbTATOB:
* IUYHOCHIHBIX:
— c(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATUKE KaK YHUBEPCAIILHOM SI3bIKE
— HayKH, CPEICTBE MOJIEIUPOBAHMS SIBJIEHUM U MPOLIECCOB, HIIEAX U METO/IAX Ma-
TEMAaTHKHU;

— TOHUMAaHWE 3HAYMMOCTM MATEMAaTHUKH JJIi Hay4HO-TEXHUYECKOro Mporpecca,
c(OpMHPOBAHHOCTh OTHOUIEHUS K MAaTeMAaTHKE KaK K 4acTH oOIliedenoBeye-
CKOM



KYJbTYpbI U€pE3 3HAKOMCTBO C UICTOPUEHN Pa3BUTHS MATEMATHKH, 3BOJIIOLIMEH
MaTEMaTUYECKUX UJICH;

Pa3BUTHE JOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOI'O BOOOPaKEHHMsI, aJro-
PUTMHUYECKON KYJIbTYpbl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM
JUTSI

Oynymel mpodeCCHOHATBHON NESITEILHOCTH, ISl TIPOJOJKEHUST 00pa30BaHUs
U caMo0Opa30BaHus;

OBJIAJICHUE MATEeMATHYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMbIMHU B T10-
BCEJIHEBHOW JKW3HM, JIJII OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLU-
IUTMH ¥ JUCLHMILTUH MPO(eCcCHOHANBHOTO UKJIIA, I MOJIydeHHs] 00pa3oBaHUs
B 00J1acTsIX, HE TPEOYIONINX yriIyOJIeHHON MaTeMaTHYeCKON MOATOTOBKH;
TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHUCIIE CaMOOOpPa30BaHMUIO,
Ha MPOTSHKEHUU BCEH KU3HM; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCJIOBHIO YCIIEIIHOW NMPodeccCHOHaNbHON U OOLIECTBEHHOH Je-
ATEIIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEIbHONW TBOPUECKON U OTBETCTBEHHOM
NEesATEIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOHM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B 00-
pa3oBaTeIbLHOM, OOIIECTBEHHO IMOJE3HOU, Yy4eOHO-UCCIEA0BATEILCKOM, MPO-
€KTHOM M IpYyTruX BUAAX JEATEIbHOCTH;

OTHOIIIEHHE K MPO(ecCHOHAIBHOMN AESITENIbHOCTH KaKk BO3MOKHOCTH y4acTHs B
pEelIeHUH JINYHBIX, OOIIECTBEHHBIX, FOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0em;

* MemanpeomMemHvix:

YMEHHE CaMOCTOSATEIBHO OMPEACIIATH 1ENN ACSITEFHOCTA U COCTABIIATH IUTaHBI
JESITEIbHOCTH;, CAaMOCTOSITENTEHO OCYIIECTBISTh, KOHTPOJIUPOBATh H KOPPEKTH-
pOBaTh JEATEIBHOCTH; MCIOIH30BaTh BCE BO3MOXHBIC PECYPCHI ISl JOCTHXKE-
HUS TIOCTaBJICHHBIX LIEJIe U pean3alii IUIaHOB AESITEeIbHOCTH;

BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JINYHBIX CUTYAIUX;

YMEHHE MPOAYKTUBHO OOLIaThCsl U B3aMMOJEMCTBOBATh B MPOLIECCE COBMECT-
HOW JEeSTeNbHOCTH, YYUTHIBATh MO3UIUHN IPYTHX YYACTHHKOB JIEATEIHHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMHU MO3HABATEIbHOM, yUeOHO-UCCIIEI0BATEIbCKON U MPOEKT-
HOW NIeATEIbHOCTH, HAaBbIKAMHU pa3pelleHus MpodieM; CIoCOOHOCTh U TOTOB-
HOCTb K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs MPaKTUYECKUX 3a/ad,
OPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

TOTOBHOCTh M  CIOCOOHOCTh K  CaMOCTOSATEIBHOW  WH(MOPMAIMOHHO-
MO3HABATEILHON NEATEIHHOCTH, BKJIIOYAasi YMEHHE OPHEHTHPOBATHCS B pas-
JMYHBIX UCTOYHUKAX MH(OpMAIMK, KPUTHUECKHA OIICHUBATh U MHTEPIPETUPO-
BaTh MHPOPMAITUIO, TIOTYyYaEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

BJIaJICHUE SI3bIKOBBIMU CPEJCTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO M3JIararthb
CBOIO TOUKY 3pEHUS, UCTIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;



— BJIaJICHUE HaBBIKAMHU MO3HABATENHHOW pediiekcur Kak OCO3HAHUSI COBEpIlae-
MBIX JACHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHM,
I'PaHUILl CBOErO 3HAHMS W HE3HAHUS, HOBBIX I03HABATENBHBIX 337a4 U CPEICTB
JUISL UX JOCTHKEHHS,

— 1IeJIEyCTPEMIIEHHOCTh B IMOMCKAxX U MPUHIATUH PEUICHUM, COOOPa3uTEIbHOCTh U
UHTYULUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUI;, CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MUPA;

* npeoOMemHbix:

— c(hOpMHUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKe KaK 4acTh MUPOBOU KyJIb-
TYpbl U MECTE MaTEMAaTUKH B COBPEMEHHOM IIUBUIIM3AIMHU, CTOCO0AX OMUCAHUS
ABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUYECKUX MOHSATHUSAX KAaK BaXK-
HEUIIMX MAaTeMaTHYECKUX MOJENAX, IMO3BOJISIONIMX OMNUCHIBATh U HM3Yy4aTb
pa3HbIE MPOLECCHI U SIBIICHUS;, TOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOIO
MMOCTPOEHUSI MATEMATHYECKUX TEOPHIA;

— BJAJCHHE METOAAMHU JOKA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX MPU-
MEHSTb, IPOBOJAUTH JOKA3ATEIbHBIC PACCYKICHUS B X0OJI€ PELICHUS 3a1a4;

— BJIAJICHUE CTAHJAPTHBIMU MPUEMAMH PEUICHUS PAlMOHAIBHBIX U HPpPaLHO-
HAJIbHBIX, TMOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHCHUN H
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE I'OTOBBIX KOMITBIOTEPHBIX MPOrPaMM,
B TOM YHCJIE JJIsl MOMCKA IYyTH PEUICHUS U WUTIOCTPAlMU PEIIEHUS] YpaBHEHUI
Y HEPABCHCTB;

— copMHPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHSTHUAX MaTeMaTHYECKO-
ro a”Hajau3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepPU30BaTh ITOBEACHUE
GyHKINNA, UCTIONB30BAHUE TTOTYYCHHBIX 3HAHHUM JIJIST OMMCAHUS M aHaJIu3a pe-
aJIbHBIX 3aBUCUMOCTEH;

— BJAJCHHUE OCHOBHBIMMU MOHATHUSMH O INIOCKHUX M HMPOCTPAHCTBEHHBIX I'€OMET-
puueckux ¢Gurypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpudYecKkre PUrypsl Ha 4epTekax, MOJEISAX U B PealbHOM
MUpE; TPUMEHEHHE W3YYEHHBIX CBOWUCTB reoMeTpuyeckux ¢Guryp v hopmyin
JUUISL PELICHUSI TEOMETPUYECKUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COAECPKAHUEM;

— copMHUPOBAaHHOCTH MPEJCTABICHUN O MpPOIECCax U SBJICHUSAX, UMECIOIIUX Be-
POSATHOCTHBIM XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MUDE,

— OCHOBHBIX MOHATHSIX BJIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUNA HAXOIUTH
U OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITUH B MPOCTEUIIMX MpaKTHYe-
CKMX CUTyallMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbBIX BEJIMYMH;

— BJIAQJICHHE HAaBBIKAMHU MCIMOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IpHU
pEIICHUY 3a1a4.

1.4. Kosiu4uecTBO 4aCcOB HA OCBOeHHE pPadoueil MPorpaMMbl y4eOHOM TUCUMILIH-
HbI:
MaKCcHUMaJbHOU yueOHON Harpy3ku oOyuatomierocst 351 yac, B ToM uucie:

— o0s13aTenbHON ayJUTOPHOU yueOHOM Harpy3ku odyuaronierocst 234 yaca,



— CaMOCTOSTENBHOM paboThl oOy4aromierocs 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI y4e0HO padoThl

Bupa yueOHoi1 padoThI Oo6bem yacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 351
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE:
PAKTHYECKUEC 3aHATUS 116
KOHTpOJIbHAs paboTa 6
CEMUHAP-NPAKTUKYM 2
CamocrosiTesibHasi paboTa o0y4yarinerocs (Bcero) 117
B TOM YHCJIE:
MMOJATOTOBKA JIOKJIaJ0B 45
pelieHue 3aaa4y 31
BBITIOJTHEHUE YU€OHO-UCCIIEI0BATEILCKON PabOThI 24
MOJITOTOBKA K KOHTPOJIBHOU paboTe 8
MOJITOTOBKA K CEMUHAPY-TIPAKTUKYMY 3
MOCTpOEHUE TpadUKOB 3
MOITOTOBKA MPE3EHTAIlUN 3
Wrorosas arrecraius B (hopMe IK3aMeHa




3. Conep:xanue y4yeOHOIl (ucuMIUIMHEBI MaTeMaTHKa: ajredpa v HaYaJIa MaTeMaTHYeCKOT0 AaHAJIN3a; TreOMeTPHUs

HanmeHnoBaHue pa3aeios

Coaepmaﬂne yqeﬁﬂoro mMartrepuaJa, naﬁopaTopnble paﬁOTbI U IMIPAKTHYECKUE 3AHATUA, CAMOCTOATEIbHAN

O0beM yacoB

YpoBeHb 0cBO-

H TeM padoTa o0yyawmmxcs, KypcoBasi padora (IIpoeKT) CHHA
1 2 3 4
Brenenne. Marematrka B HayKe, TEXHUKE, JKOHOMHKE, HHPOPMAIIOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOH nestesnibHOCTH. Lenn 2
W 3aJ]au¥l n3y4eHusi MaTeMatuku npu ocBoeHuu npogeccuit CI10 n cienmnansHocted CIT10.
Paznen 1. Anre6pa u 223
Ha4aJla MaTeMaTH4YecKo-
ro aHAJM3a
Tema 1.1 PazpuTue nons- | Coaep:kaHue yueOHOI0 MaTepHaJia 8
THSA 0 YHCJIe 1. JHeiictButenpsubie yncina. llensle u panronanbHble yncia. [lepruoanueckue qecsiTHUHbBIE TIpoOu 2-3
2. | IlpubnuxeHHple BeIYHCIeHHs. JlecaTHUHbIE MPUOIMKEHUs! JeHCTBUTEIbHBIX YHCEL. 2-3
IIpakTHyeckue 3anaTu 1, 2 4
1. BprinosHeHye npuOIMKeHHbIX BHIYUCICHUH
2. BplunicieHre NorpeniHocTeil BRIMUCIEHUH ¢ MPUOIMKSHHBIMH JaHHBIMU
CamocrosiTesbHast padoTa 5
1. BrinosHeHne y4eOHO-HCCIIeI0BATENBCKOM padoThl Ha TeMy: «KoMIuieKkcHbIe unciay
2. | IlogroroBka jnoknana Ha Temy: «KopHHM u cTeneHn»
Tema 1.2 KopHu, crenenn | Coaep:kanue yue0HOTo MaTepuasia 24
u JIorapugpmbI 1. | KopHu HaTypanbHOW CTENIEHU U3 YKCIa U UX CBOWCTBA. 2-3
2. | CreneHu ¢ palMOHaJIbHBIMU U JICHCTBUTEIBHBIMH [TOKA3aTENISIMH, HX CBOWCTBA 2-3
3. | Ionstue norapudma. Jlorapudm. Jlorapudm uncna. Jlecstuunsie u HaTypasbHble orapudmsl. [IpaBuia aei- 2-3
CTBHII ¢ Torapu)Mam.
4. [Ipeobpa3oBaHue anredpanmyecKuX BBIPaKSHHUMA 2-3
5 Konrpoabnas padora no teme «KopHu, cTeneHn U gorapupmu» 2-3
I[pakrnyeckue 3ansaTus 3,4,5,6,7, 8,9 14
1. | Beruncienne KOpHs N-# CTENEHU U3 ASHCTBUTEIBHOTO YUCIIa
2. [TpeoOpazoBanme BEIpAKEHUH, COACPKAMNX PATUKAITBI
3. | O0oOmenue MOHATHS O TIOKA3aTesle CTEICHH
4, Pemenne 3amaq no teme: «I[lepexos kK HOBOMY OCHOBaHHIO Jorapudmay.
5. [IpeoOpa3oBanme CTENEHHBIX, TOKA3ATEIHHBIX BRIPAKECHUN
6. | IIpeoOpa3zoBaHye pariOHAIBHBIX U UPPANMOHATBHBIX BRIPAKCHUN
7. Brruncnenue 3HaueHNH Torapu(pMHUUECKUX BRIPaKEHUH
CamocrosiTenbHast padora 12
1. | HoxroroBka noknana Ha TeMy: «CBOMCTBA CTENIEHH C JEHCTBUTEIHHBIM TIOKA3aTEIEM» UCIOIb3Ys BO3MOKHO-
ctu cetu HTEpHeT.
2. | INoaroroBka nokinana Ha TeMy:«OCHOBHOE JIOrapu(MHUYECKOE TOXKIECTBO» HCIONIB3YsI BOSMOXKHOCTH CETH

WnrepHer.




IlogroToBka moOKjaaa Ha TeMyZ((LII/ICJ'IO €» UCIIOJIb3YS BO3BMOXKHOCTHU CCTU I/IHTepHeT.

IlogroToBka MpEe3CHTAllUU Ha TeMy:«qI/ICJ'IO €» UCIIOJIb3YS BO3BMOXKHOCTH CETU I/IHTepHeT.

el el R

IMoxroToBka K KOHTpOJIEHOM pabdote o TeMe «KopHu, CTEIeHN 1 JOrapu(MbI»

Tema 1.3 OcuoBnl Tpuro- | CopepikaHue y4eGHOro MaTepHaJjia 34
HOMETpPUH 1. | Uncnosasi OKpy»KHOCTb Ha KOOPAMHATHOH MIOCKOCTH. PaguanHas Mepa yriia. BpamarenbsHoe JBIKEHHE. 1-2
2. | CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YHCIIA. 2-3
3. | OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (JOPMYJIIBI IPUBEACHMUS. 2-3
4. | CuHyc, KOCHHYC 1 TAaHT€HC CyMMBbI U pa3HOCTH JBYX yryioB. CHHYC M KOCHHYC JBOWHOTO M ITOJIOBUHHOTO yTJIA. 2-3
5. | Ilpeobpa3oBaHusi CyMMBI TPUTOHOMETPUUYECKHUX (DYHKIIMH B IPOU3BEICHNE U IIPOU3BEICHHS B CyMMY. 2-3
6. | IlpeoOpa3oBaHMsl TPUTOHOMETPHIECKUX BBIPAKCHUH 2-3
7. | ApkcuHyc, apKKOCHHYC, apKTaHT€HC U apKKOTaHI'€HC YHCIIa 2-3
8. | Cemunap-npakTukyM 10 teMe «OCHOBBI TPUTOHOMETPHUI» 2-3
IIpakTuyeckue 3ausatus 10, 11, 12, 13, 14, 15, 16, 17, 18 18
1. | Pemenue 3amaq Ha TeMy: «TpuroHoMeTprudeckue QyHKIIMN YHCIOBOTO M YIIIOBOTO apTyMEHTOB)
2. | Ilpeobpa3oBaHne CyMM TPHTOHOMETPUIECKUX (PYHKIMI B IPOU3BEACHHE
3. | Ilpeobpa3oBanne Mpou3BeICHNI TPUTOHOMETPHUUCCKUX BEIPAKCHUH B CYMMY
4. | Ilpeobpa3zoBaHne TPUTOHOMETPUIECKUX BBIPAKECHUN
5. | Ilpeobpa3oBaHne TPUTOHOMETPUIECKHIX BBIPAKCHHH 110 (hOPMYJIaM CIIOKECHUS
6. | Berumcnenue apkcuHyca ¥ apKKOCHHYCA YHCIIA.
7. | Berumcnenue apkTaHreHca M apKKOTAHTEHCa dnciia
8. | Pemenne nmpocTednMx TpUroHOMETPHUUECKUX ypaBHEHHUH
9. | BrmonHeHHE TOXAECTBEHHBIX PEOOPa30BaHMl B TPUTOHOMETPHYECKNX YPABHEHUAX
CamocrosiTesbHasi padora 17
1. | IloxaroroBka Jokiana Ha TeMy: «CHHYC M KOCHHYC YHCIIa» UCIIOJIB3YsI BOSMOXKHOCTH ceTn MIHTepHeT.
2. Pemrenue 3amad Ha TeMy: «BpIpakeHHe TPUTOHOMETPHUYECKUX (YHKIUI Yyepe3 TAaHI€HC TOJIOBUHHOTO apry-
MEHTa»
3. Pemenue 3anau Ha Temy: «IIpeoOpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKEHUIT»
4, | loaroroBka noknana Ha Temy «lIpocTeiiline TPUrOHOMETPUYECKUE YPAaBHEHHS» HCIOJB3Ysl BOZMOXKHOCTH
ceru MHTepHeT.
5. Pemenne 3anad Ha TeMy: «BBIMOTHEHHE TOXIECTBEHHBIX MPEOOpPa30BaHUN B TPUTOHOMETPUIECKUX YpaBHE-
HHUAX»
6. IToxroToBka kK CEeMHHAPY-NPAKTHKYMy 10 TeMe «OCHOBBI TPUTOHOMETPHI
Tema 1.4 ®yHKkuuu, ux Coaep:xanue yue0HOT0 MaTepuasa 22
CBONicTBA M rpaduku 1. | ®Oynkuun. O6nacTh ONpeAeNeHUss M MHOMKECTBO 3HA4YCHUH; Ipaduk (YHKIUH, MOCTpOEHHE TpadHKoB 1-2
(GYHKIMH, 331aHHBIX Pa3sIMYHBIMU crocobamu. CBoiicTBa (yHKIIMHM: MOHOTOHHOCTH, YETHOCTH, HEUETHOCTD,
OTpaHUYEHHOCTD, IEPUOUIHOCTb.
2. | IlpomexyTkn Bo3pacTaHus W yObIBaHMs, HauOoOJblIee M HaWMEHbIEe 3HAYCHHS, TOUYKH OIKCTpEMyMa.
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I'paduueckast nnrepnperanus. [IpuMeps! QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B pEaIbHBIX ITPOLIECCaX U SBICHHSX.

3. | Obparnbie ¢ynkiuu. OOnacTe onpeaeneHus U 00JacTh 3HaueHHH oOpartHoW QyHkumu. ['paduk obpaTHOU 2-3
¢yHKImu. Apupmernueckue onepauny Hax QyHkuusamu. CiioxHas yHKIMs (KOMITO3UIINS).
4. | IlpeobpazoBanus rpa)MKOB CTENEHHBIX, IIOKA3aTENIBHBIX U JorapuMuIecKux (GyHKIumil. 2-3
5. | Tpuronomerpuyeckue u OOpaTHbIE TPUTOHOMETPUYECKUE (QYHKIUH 2-3
OmnpeneneHns: TPUTOHOMETPHUECKUX (YHKINH, MX cBoHcTBa 1 rpaduki. IIpeoOpasoBanms rpaduKoOB.
6. | KonTpoasnas padora o teme: « DyHKIMH, MX CBOWCTBA U rpadUKm» 2-3
[pakTuyeckue 3anatusa 19, 20, 21, 22, 23 10
1. Hccnenoranue u noctpoeHue rpad)ukoB GyHKIHi
2. | INoctpoenue rpaKoOB CTENEHHBIX (PYHKLIUH
3. | Ioctpoenue rpaKOB MOKAa3aTeNbHBIX U JIOTapUPMHUIECKUX QYHKIMH
4. | Hocrpoenue rpahuKoB TPUTOHOMETPHUYECKUX (HYHKLIHIHA
5. | INoctpoenue rpadKoB 0OPATHBIX TPUTOHOMETPHYECKUX (DYHKIIHIA
CamocrosiTesbHast paboTa 11
1. Perienue 3amad Ha COCTABJICHUE CIIOXKHON (PYHKIUH (KOMITO3UIIHNN)
2. IMoxroToBka mokiana Ha TeMy: «CTeleHHBIC, MOKa3aTeIbHbIC U JorapudMudyeckue GyHKIUU, UX CBOWCTBA W
rpadMKn» UCIOJb3Ysl BOSMOXKHOCTH ceTH HTepHeT.
3. | Mocrpoenne rpaduxor pyHKuit y=4x®+5x;y=e" +1.
4. | IlogroroBka K KOHTPOJIEHOH paboTe
Tema 1.5. Hauana Copep:xanue yue0HOTr0 MaTepuaJia 20
MaTeMaTH4ecKoro 1. | IocnenoBarenpHocTH. CHOCOOBI 33JjaHusl M CBOMCTBA YHCIIOBBIX IOcienoBatenbHocteil. [lonstue o npexaene 1-2
aHajmM3a nocnenoBaresibHOCTH.  CylecTBOBaHME —IpeAeia MOHOTOHHOW — OTPaHMYEHHOW  IOCIIEA0BATENLHOCTH
CyMMHpOBaHHE MOCIIEeI0BATEIbHOCTEH.
2. | IlpousBonHas. [ToHsiTHE O TPOU3BOAHOM HYHKIHMH, €€ reoMeTpUIecKHid U pu3nuueckuii cMbIci. [Ipon3BoiHbIe 2-3
CYMMBI, Pa3HOCTH, TIPOU3BEIEHHSI, YACTHOTO. [ |pON3BOIHBIE OCHOBHBIX 3JIeMEHTapHBIX (YHKIMHA. Bropas
[IPOM3BO/IHASL, €€ TeOMETPHYECKUIl U PU3NUECKHIi CMBICIL.
3. | IlpumeHeHune NpoU3BOAHOM K HCCIeIoBaHHIO GYHKIMI 1 HOCTpoeHHIo rpadukoB. MccnenoBanue GyHKIMNA Ha 2-3
MOHOTOHHOCTB. TOUKH 3KcTpeMyMa (DyHKIUH U uX oTbickanue. MccnenoBanne GpyHKuuii Ha MOHOTOHHOCTB H
sKcTpeMyMsl. [loctpoenne rpadukos.
4. | YpaBHenue kacatenbHO K rpaduky ¢pyHkun. [IpuMeps! HCIIOIb30BaHMS IPOU3BOAHON ISl HAXOXKICHUS 2-3
HaMJIy4qlIero peleHus B NPUKIAIHBIX 3a1a4ax.
5. | Pemenue npukiaHbIX 33724 Ha HAXOXK/ICHHE HAUOOJBIINX M HANMEHBIINX 3HAYCHUH pealbHbIX BEINYNH 2-3
IIpakTuyeckne 3ausaTus 24, 25, 26, 27, 28 10
1. Pemenne 3ama4 o teme «CyMMUpOBaHHE OECKOHETHO yOBIBAIOIIEH T€OMETPHUIECKOM MTPOTPECCU
2. Brlunciienue npeaesioB YUCIOBbIX 10CJIEN0BATEIbHOCTEH
3. JuddepernnpoBanne dIeMEHTAPHBIX )YHKIUN
4. | Hocrpoenue rpa¢pmkoB GYHKIMH ¢ HOMOIIBIO IIPOM3BOTHOM
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5. | CocraBneHne ypaBHEHHS KacaTelbHOH K rpaduky GyHKINH
CamocTosiTeIbHasi padoTa 10
1. IMoaroroBka noknazna ¢ npeseHTanuei Ha TeMy «lloHSATHE O MPOM3BONHON (PYHKIUI» HCIIONB3YS BO3ZMOXKHO-
ctu cetu HTEpHET.
2. | Pemenne 3aga4 Ha Temy: «/luddepeHnmpoBanne 31eMeHTapHBIX (YHKIIHI)
3. | Pemenne npukimagHbIX 3a7a4 HA HAXOXKACHIE HANOOIBIINX M HANMEHBIINX 3HAYCHUH PEabHBIX BEINYNH
Tema 1.6. UuTerpan u ConepxaHue y4eGHOr0 MaTepHuaJjia 14
ero NpMMeHeHHe 1. | IlepBooOpa3nas u unTerpai. [lpaBuna oTbickaHusi nepBooOpasHbIX. HeomnpeaeneHHblil mHTErpan 1-2
2. Omnpenenennslii uHTerpan. ®opmyna Herotona—IJleitOHuna. IlpuMeHeHrne onpeaeneHHOro MHTerpana Ajs 2-3
HAXO0XACHUS IJIOUIAAM KPUBOJIMHEHHON TPalleLUH.
3. | IlpumeHeHue onpe/ieICeHHOr0 MHTErpaja B JM3HKe M TeOMETPUH 2-3
4. KonTpoabHas pabdora no teMe «Hauana MaTeMaTHUECKOr0 aHAJIN3a» 2-3
IpakTnyeckne 3auaTus 29, 30, 31 6
1. | BrlunciieHHe HEONPEAEICHHOTO HHTETPajia METOJOM HEMOCPEACTBEHHOTO HHTETPUPOBaHHSI.
2. | Berumcnenue onpeneneHHOro HHTETpana.
3. | Brrumcnenue miuomaaei mIockux GUryp ¢ TOMOIIBIO ONPEICIICHHOTO HHTETpaa
CamocrosiTesbHasi padora 7
1. | BrluncrneHue HeonpeeIeHHOTO HHTETpaja METOIOM 3aMeHbI IePEeMEHHON
2. | IlogroroBka K KOHTpOJILHOH paboTe 1o Teme «Havana MaTeMaTHYeCKOro aHaIn3a.
Tema 1.7 YpaBHeHUsI U Coaep:xkanue yueOHOro MaTepuaJia 26
HepaBeHCTBA 1. | PaumoHnanpHbIe, UPpALMOHATBHBIE YPAaBHEHHs, CUCTEMBl M HEPAaBEHCTBA. PalMoHaiIbHBIE, MPpAIOHAILHBIC 1-2
YpaBHEHHUsI, CUCTEMbI M HepaBeHCTBA. OCHOBHbIE IPHEMBI MX PEIICHUS
2. | IlokazaTenbHble ypaBHEHUsI, CHCTEMBI M HepaBeHCTBA. OCHOBHBIC MTPHUEMBbI UX PEIICHHS. 2-3
3. | JlorapudmMuueckue ypaBHEHHUs, CHCTEMbI U HepaBeHCTBA. OCHOBHBIE IPHEMBI X PEIICHUSI. 2-3
4. | Wcnons3oBaHue CBOWCTB M TpauKOB (HYHKIMH TIPU pEIICHUH YpaBHEHHUN 1 HEPABCHCTB 2-3
5. | Merox nnrepBanos. M300pakeHne Ha KOOPIAMHATHOM TNIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHUH U Hepa- 2-3
BEHCTB C JIBYMsI IEPEMEHHBIMH M UX CHCTEM.
IpakTuyeckue 3ausatus 32, 33, 34, 35, 36, 37, 38, 39 16
1. | PemeHue paroHaIbHBIX U HPPALIMOHAIBHBIX YPaBHEHUI.
2. | Pemenne panuioHaJBHBIX U HPPALMOHATGHBIX HEPABCHCTB
3. | Pemenne mokazaTenbHBIX YpaBHEHUH U HEPABEHCTB
4. | Pemenne nokasaTenbHBIX CHCTEM
5. | Pemenne norapupmMudeckux ypaBHEHHH ¥ HEPABEHCTB
6. Pemrenne norapupMmuIeCcKux CHCTEM
7. | Pemenne TpUrOHOMETPHUUECKUX YPABHEHUH M CHCTEM
8. | Pemenne 3amay TMHEHHOTO IPOTPAMMUPOBAHHS
CamocrosiTesbHast padoTa 13

1.

| Pewenne panyoHanbHbIX U HPPALMOHAIBHBIX CUCTEM
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2. Pemenne nmokazaTenbHBIX YpaBHEHUI U HEPABCHCTB Ipa(UIECKUM METOAOM
3. | INoaroToBka 0KJIaaa ¢ Ipe3eHTaluel Ha TeMy: « T pUroHoMeTpryeckue ypaBHEHUsI, CHCTEMbI U HEPaBEHCTBA.
OCHOBHBIE IPUEMBI HX PEIICHHS»
4, IloaroroBka noknana ¢ npe3eHTanueil Ha TeMmy: «lIpruMeHeHne MaTeMaTUYECKUX METOJOB IJIS PEILEHUs CO-
JeprKaTeNbHBIX 33aW» HCTIONIB3YsI BO3MOXKHOCTH ceTH VIHTepHeT.
PA3JEJI 2. TEOMET- 94
PUSL
Tema 2.1 [IpsimMble U Copep:xaHue yueO0HOI0 MaTepuaJa 14
IJIOCKOCTH B MPOCTPAaH- 1. | B3auMHOe pacroio)keHue ABYX IIPSAMBIX B IpocTpaHcTBe. OCHOBHBIE aKCHOMBI cTepeomeTpun. [Ipu3Hak na- 1-2
cTBe PAJUICIIBHOCTH MPSIMOH M TNTOCKOCTH.
2. | INapamnensHOCTH TIOCKOCTEN. [IepIIeHANKYIAPHOCTD MPSIMOHN M TNIOCKOCTH. [IepreHIuKyIIp 1 HAaKIIOHHASL. 2-3
Teopema o Tpex NepHeHIUKYIIPax
3. JByrpanHblii yron. Yroia MexAy NpsAMOM M IUIOCKOCTbIO. JIBYrpaHHBINA yros. YTroj MexXay IUIOCKOCTSIMHU. 2-3
[TepneHaAnKyISIPHOCTD ABYX INIOCKOCTEH.
4. | I'eomerpruyeckue mpeoOpa3oBaHUSA MPOCTpaHCTBA. [lapayulenbHBIM MEpPeHOC, CHUMMETPUS OTHOCHUTENIBHO 2-3
IIOCKOCTH.
5. [TapannensHoe mnpoekTupoBanue. Ilnomans opToroHalbHON Tpoekuuu. M3o00pakeHne MNPOCTPaHCTBEHHBIX 2-3
¢uryp.
IIpakTnuyeckue 3anstus 40, 41 4
1. | Pemenue 3a1a4 Ha HAXOX/ICHHE YIIIOB MEXAY MNPSAMBIMH, NMapaJuIeIbHOCTD NPSMOH M INIOCKOCTH
2. | Pemenne 3a7a4 Ha HaXO>K/I€HHE IBYTPAHHBIX YIIIOB
CamocrosiTenbHasi padora 7
1. | BrimonHeHue yueOHO-HCCIIE0BATEIECKOM PabOTHI ¢ Mpe3eHTalel Ha TeMy: «BekTopHoe 3a1aHie MPSIMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE) MCIONB3YS BO3MOXKHOCTH ceTH MHTepHeT.
2. | BemonHenue yueOHO-HccnenoBaTesbCKoi paboTel Ha Temy: «[lapaniensHoe MPOEKTHPOBAHUEY HCTIONB3YS
BO3MOXKHOCTH ceTH VIHTepHeT.
Tema 2.2 Muororpannu- | Conep:xkanue yue0HOro MaTepuaJia 32
KH 1. | Muororpannuku. Bepimnsl, peOpa, rpanu MHOrorpannuka. [IpeacraBienne o npaBHIbHBIX MHOTOIPaHHUKAX 1-2
(TeTparip, Ky0, OKTadAp, AOACKAYAP M UKOCASP).
2. [Ipu3ma u mupamuzga. Ipsmas u HaknoHHas npusMa. [IpasunsHast npusma. [lapamienenumnen. Kyo6. 2-3
IIpaBusibHast nupamuaa. Y ceueHHas nupamua. Tetpasrap.
3. | Cummerpuu B MHOTOTrpaHHHUKax. CeueHnst Ky0a, IpU3Mbl ¥ TUPaMHUIbIL. 2-3
4. | Humuaap n KoHyc. YcedeHHBIH KoHyc. OcHOBaHMe, BEICOTa, OOKOBasi IIOBEPXHOCTb, 00pa3yromias, pa3BepTKa. 2-3
OceBble ceueHHsl U CeUeHHMs, apajlyie]bHbIe OCHOBAHUIO.
5. | llap u chepa, nx ceuenus. KacarenpHas IIOCKOCTH K cepe. 2-3
6. | Berumcnenue miomanaei reomerpuaeckux tes. O0beM u ero u3MepeHue. Murerpanbaas Gpopmyia odbema. 2-3
®dopmyibl 00beMa reOMETPUUECKHX Tell
8. [Tomobue Ten. OTHOWMICHHS TUTOMIAACH TOBEPXHOCTEH U 0OHEMOB MOTOOHBIX TEIL. 2-3




MpakTuueckne 3auaTus 42, 43, 44, 45, 46, 47, 48, 49, 50 18

1. HaxoxneHre OCHOBHBIX 3JIEMEHTOB ITPU3MBI

2. | HaxoxneHne OCHOBHBIX AJIEMEHTOB NapauIeIenuIesa, Kyoa

3. | HaxoxneHne OCHOBHBIX 3JIEMEHTOB ITPABMIILHON MMHUPaMHIbI

4. ITocTpoenne cedenmii Kyba, IPU3MBI U THPAMHIBI

5. | HaxoxIeHre OCHOBHBIX 3JIEMEHTOB ITPABHIILHBIX MHOTOIPAaHHHKOB

6. | HaxoxneHne OCHOBHBIX 3JIEMEHTOB KOHYCa M HWIMHApA

7. Haxox1ieHre OCHOBHBIX 2JIEMEHTOB Iapa 1 c(epsl

8. Brruncnenue miomaneil reoMeTpuuecKux Tell

9. | Beruncnenne 00beMOB reOMETPUIECKIX TEI

CamocrosiTesbHasi padora 14

1. IMoxaroToBka noknana ¢ mpe3eHTanuel Ha TeMy: « MHOrorpaHHsle yIiibl. BhITyKible MHOTOTPaHHUKIY UCIIOJNIb-
3ysl BO3MOKHOCTHU ceTu MHTepHeT.

2. IToxroToBka gokiana ¢ nmpeseHTanueil Ha TeMmy: «TeopeMa Ditiepa» UCTIONB3Ys BO3MOXKHOCTH ceTH VIHTEepHET.

3. BrinonHenne y4eOHO-HCCIe10BaTEeNbCKOM paboThl Ha TeMy: «[IpaBUIIbHBIE U TOTYPAaBUIIbHBIE MHOTOTPaH-
HUKW» UCIIOJIB3YS BO3MOKHOCTH CETU I/IHTepHeT.

4. BrinonHeHne y4e0HO-HCCIeI0BaTENbCKOM paboThl Ha TeMy: «KoHHYeckue ceueHus: 1 UX NPUMEHEHUE B TeX-
HUKE) UCIOJb3Yysl BOSMOXKHOCTU CETH I/IHTepHeT.

Coaep:xkanue yueOHOro MaTepuaJia 16

Tema 2.3. Koopaunatsl u 1 Bexto I 2
. pHBIE U CKaJsipHBIe BeNWYMHBL. lIpsMoyrosnpHas (AexapToBa) cHCTeMa KOOPAMHAT B IPOCTPAHCTBE. 1
BEKTOPRI Ilepexon OT OXHOM NPSIMOYTOJIBHOM JEKAapTOBOM CUCTEMBI KOOpAMHAT K Apyrod. dopmyna paccTOsHHUA

MECKY ABYMS TOUKAMM.

2. YpaBHeHUsE cepbl, INIOCKOCTH U TPSIMO. 2-3

3. Bexropel. Moayns BekTopa. PaBeHCTBO BekTOpoB. Clio’keHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4uciio. Pas- 2-3
JIO’)KEHHE BEKTOpa Mo HanpasieHusiM. KoimnHeapHbIe BEKTOPHI.

4. VYron Mexay AByMsa BekTopamu. [Ipoekuns BekTopa Ha ock. KoopauHaTs! BekTopa. CrayipHOE IPOU3BECHNE 2-3
BeKTOpoB. CBOICTBA CKAIIPHOTO IIPOM3BEICHHS BEKTOPOB. BEIUNCICHNE yTriia MeXIy BEKTOPAMH.

5. Pemenne 3amau  BEKTOpPHBIM METOAOM. [cmonb3oBaHuEe KOOPAMHAT M BEKTOPOB IIPH  PELICHUU 2-3
MAaTEMAaTUYCCKUX U MPUKJIAHBIX 3a71a4.

IIpakTnyeckne 3auaTus 51, 52, 53 6

1. BrinosnHeHnue nedcTBU Hajl BEKTOpaMH

2. Brruncnenue ckaasipHOro ¥ BEKTOPHOTO NPOU3BEICHUS BEKTOPOB

3. Vcnonp30BaHue KOOPAUHAT U BEKTOPOB NP PEIICHUN MaTEMATUUECKUX U MPUKIAJHBIX 3a/1a4

CamocrosiTesibHas padoTa 11

1. IToxroToBka mokiaga c mpe3eHTanueil Ha TeMy: «BekTopHoe mponu3BeIcHUE ABYX BEKTOPOB U €T0 CBOMCTBA»
HCNONb3Ysl BO3MOXKHOCTU ceTH MHTepHeT.

2. Pemienue 3aa4y Ha cocTaBlIeHHE YPaBHEHUH cepbl, INIOCKOCTH U IIPSIMOH

3. BrinosHeHne y4eOHO-HCCIIe10BaTeIbCKOM paboThl 1o TeMe: «Penienne 3a1a4 BEKTOPHBIM CIOCOOOM)» HCIIOJNIb-
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I 3ys BOSMOKHOCTHU CCTHU I/IHTepHeT.

PA3JIEJI 3. KOMBHU- 32
HATOPHUKA, CTATHU-
CTUKA U TEOPUSL
BEPOSTHOCTEN
Tema 3.1 D1eMeHTbI Coaep:xkanue yueOHOr0 MaTepuasa 10
KOMOMHATOPHUKH 1. OcHOBHBIE TOHATHS KOMOMHATOPUKH. Pa3MelieHus, mepecTaHoOBKH, coueTanusl. [IpruMepsl MpoCTEHIINX KOM- 1-2
OMHATOPHBIX 3a4a4. 3aJauy Ha MOJCYET YHCIa Pa3MEICHNH, MEPECTAHOBOK, COUCTAaHHH.
2. ®opmyna buHOMa HpfoToHa. Pemmenne 3amay ¢ moMomsio 6mHoMa HeroToHa. 2-3
3. Tpeyrompank [lackans. CBoiicTBa OMHOMHUHAIBHBIX KOd(unueHToB. Tpeyronpauk [ackans. 2-3
IIpakTHyeckue 3anaTus 54, 55 4
1. Pemrenue npocTednmx KOMOMHATOPHBIX 3a7a4
2. Pemienue 3amau ¢ npumenenueM hopmyisl HeroToHa
CamocTosiTe1bHast padora 6
1. IlToaroroBka noknaga Ha Temy: «buHom HploTOHa» MCIONB3ys BOBMOKHOCTHU ceTu VHTepHeT.
2. IToxroToBka mokyafa ¢ mpe3eHranuei Ha TeMmy: «Ciry4aifHble cOOBITHA. BeposTHOCTE COOBITHSY HCHONB3YS
BO3MOXHOCTU ceTd MIHTEepHeT.
Tema 3.2. J1eMeHTbI Coaep:xkanue yue0HOT0 MaTepuasa 12
TeOpHHU BEPOATHOCTEH 1 1. Cunyuaiinsle coObITH. BeposTHOCTE coOBITHS. COOBITHS M OlIepalliyl Ha/l HUMH. 1-2
MATeMATHYEeCKOH craTu- | 2. [Ipencrapnenne naHHBIX. TaOnHIEL, AHATpaMMBI, TpadUKH 2-3
CTHKH 3. [MonsTre 0 3agagax MaTeMaTHYECKON CTaTUCTHKHU. [ 'eHepalibHas COBOKYITHOCTb, BBIOOpKA, CpeaHee apudme- 2-3
THYECKOE, MeJIaHa, MOJIa.
IIpakTuyeckne 3ausaTus 56, 57, 58 6
1. Brruncnenue BeposSTHOCTH COOBITHS
2. Brruncnenue cpegHero apupMeTHIeckoro, MeMaHbl, MOJIBI IJIs1 BRLIOOPKH
3. Brruncnenne MaTeMaTH4eCKOTO OKUAAHUS U JUCIIEPCUHN CITyJaifHbIX BEJINYHH
CamocTosiTe1bHast padora 4
1. BrimonHenue y4eOHO-HCCIIe10BaTeNbCKOM paboThl 1Mo Teme: «Cxema bepHyniu HOBTOPHBIX UCTIBITAaHUI HC-
10JIb3YS1 BO3MOXKHOCTH ceTh MHTepHeT.
2. BrimonHenue yueOHO-HCCIeI0BATENbCKOM PaboThHl Mo Teme: «DyHKIMS pacnpeneeHusl TUCKPETHON ciTyJdaii-
HOM BEJIMYHMHBI» UCIIOJIb3Ysl BO3MOXKHOCTHU ceTH MHTepHerT.
IK3aMeH
Bcero: 351
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpebGoBanusi K MUHMMAJILHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yuyeOHOM AMCHUIUIMHBI TpeOyeT Hamuuus yuyeOHoro kabunera Marema-
TUKH.

O6opynoBanne yueOHOTO KaOUHETA:
— TI0CAJI0YHBIC MECTA TI0 KOJIMYECTBY 00YUaIOIIXCS;
— pabodee MeCTO MPEeTo1aBaTes;
— KOMIUICKT y4eOHO-HATJISATHBIX TIOCOOHH IO JTUCITUTLINHE.
TexHuueckue cpencTra 00yICHUS:
— KOMIIBIOTED C JIMIICH3HOHHBIM ITPOTrPAMMHBIM O0YUYCHHUEM;
—  MYJIBTUMEIUAIIPOCKTOP.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX M3aaHuil, UHTepHET-pecypcoB, T0NMOJIHHU-
TeJbHOM JIMTEPATYPbI

OCHOBHBIE HCTOYHUKH

1. Amumos . A. u np. MartemaTtuka: anreOpa U Hayajga MaTeMaTHYECKOrO aHa-
nu3a, reomeTpusi. AnreOpa M Hadalla MaTeMaTHYECKOro aHaiuza (0a30BbIM U
yrayOneHHbiil ypoBHu).10—11 kmacesl. — M., 2014.

2. Aranacsu JI. C., byry3zoB B. @., KagomueB C. b. u a1p. Maremaruka: anredpa
¥ Hayajga MareMaruyeckoro aHamusa. ['eomerpusi. ['eomerpus (0a3oBblii U
yrayonenHsiit yposuu). 10—11 kmaceel. — M., 2014.

3. bammakoB M. U. Maremartuka: yueOHUK JJIsl CTY/. YUPEXKICHUN cper. npod.
obpazoBanus. — M., 2014.

4. bammvakoB M. U. Maremaruka. COOpHUK 3a1ad po(HIbHON HampaBICHHO-
ctu: yue0. [locobue mis crya. yuapexaeHuit cpea. mpod. oopa3zoBanus. — M.,
2014.

5. bammakos M. M. MaTtemaruka. 3alauHuK: y4e0. MOCOOHE U1 CTYI. YUpEKIe-
HUM cpen. nmpod. oopazoanus. — M., 2014.

6. bammMakos M. WM. Martematuka. DIeKTPOHHBIA y4e0.-METO. KOMIUICKC IS
CTY[I. YUpEKIeHUH cpe. pod. odpazoBanus. — M., 2015.

JIONMOJIHUTEIbHbIE HCTOYHUKH:
1. bammakoB M. 1. Marematuka (6a30BsIi ypoBens). 10 kimacc. — M., 2014.

2. bammakoB M. U. MaTtematuka (6a30BbIit ypoBeHs). 11 kimacc. — M., 2014,

3. bammMakoB M. 1. AnreOpa u Havama ananu3a, reometpus. 10 xkmacc. — M.,
2013.

16



4. bammakoB M. U. Maremaruka (6a30Bb1ii ypoBenb). 10 kinacc. COopHHK 3amay:
yue6. mocobue. — M., 2008.

5. bammakoB M. . Maremaruka (6a30Bbiif ypoBeHb). 11 kinacc. COopHUK 3a1a4:
yueb. mocobue. — M., 2012.

6. I'yceB B. A., I'puropseB C. I'., UBonruna C. B. Maremartuka ams npogeccuit u
CHEIUATBHOCTENW COLUATBHO-2KOHOMUYECKOT0 Mpoduiisi: Y4eOHUK IS CTY/I.
yupexJIeHu cpe. mpod. odpazoBanus. — M., 2014.

7. Konsarun FO.M., TkaueBa M. B, ®enepona H. E. u np. Maremaruka: anredpa u
Hayvajia MaTeMaTH4eCcKOoro aHanu3a. Anrebpa v Hadajza MaTeMaTHYECKOTO aHa-
nu3a (0a30BbIiA U yriryosieHHbIH ypoBHH). 10 kmacc / mox pen. A. b. XKXwxdeH-
ko. — M., 2014.

8. Komsarun FO.M., TkaueBa M. B., ®eneposa H. E. u np. MaremaTtuka: anredpa
¥ Hayajlla MaTeMaTW4ecKoro aHamuza. Anrebpa M Hadala MaTeMaTHYECKOTO
aHanu3a (0a30BbId U yrayOneHHbId ypoBHH). 11 kmace / mox pea. A. b. XKux-
yeHko. — M., 2014.

HNuTepHer-pecypcesl
1. www. fcior. edu. ru (MadopmaroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC Ma-
TepHUabl).

2. www. school-collection. edu. ru (Enunas KoJeKuu MU poBbix o0Opa3oBa-
TEJIbHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUIIIAHBI

IKOHTpOHB N OHOCHKa pE3yjabTaTOB OCBOCHUA yqe6Hoﬁ JAUCTTUITIINHBI
OCYHICCTBIICTCA IIPCIIOAABATCIIEM B IIPOLCCCC ITPOBCACHUA HpaKTquCKHX.BaHHTHﬁ,
TCCTUPOBAHHA, a4 TAKKC BBIIIOJIHCHUA O6yanHHHMHCH HHHHBHHyaHBHHX.3aHaHHﬁ,

HpOCKTOB,HCCHCHOBaHHﬁ.

Pe3ysabTarsl 00yyeHus
(ocBOEHHbBIE YMEHHS1, YCBOCHHbIE 3HAHNS)

®opMbI M MeTO/IbI KOHTPOJISI  OLIEHKH pe-
3yJIbTATOB 00y4eHUsI

YMenus:

BJIa/IETh METOJIaMU J1I0Ka3aTEJIbCTB U allr0-
PUTMOB peIlIeHUs], YMEHUE UX TPUMEHSTbD,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYXKICHUS B
XOJIe peuIeHus 3a1a4

OreHka pe3yJIbTaToB BHIMOJHEHHOIO 3aJaHUs —
pelIeHus 3a/1ay;

dopman3oBaHHbIC HAOTIOJCHUS M OIICHKA pe-
3yJbTAaTOB BBINOJHEHUS MPAaKTUYECKUX 3a]1a-
HUH,

OIICHKA 3allUThl JOKJIaAa,

BJIAACTb CTAHAAPTHBIMU IMIPpHUEMaMU PCIICHUA
palruOHAJIbHBIX U UPPAIOHAJIbHBIX, ITOKAa3a-
TCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUYICCKUX
ypaBHeHI/Iﬁ H HCPABCHCTB, UX CUCTEM

OIICHKA PEe3YJIbTAaTOB BBIMOJHEHHOTO 3aJIaHUs —
pEIICHUS 3a/1a4;

OIICHKA PEe3yJbTAaTOB BBINOJIHEHUS TPAKTHYE-
CKMX 3aJJaHUH;

OLICHKA 3alIUTHl JOKJIaaa,

HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX
nporpamMmm, B TOM 4YUCJIC IJIA ITIOMCKA IyTU

OIICHKA PEe3yJIbTaTOB BBIMOJIHEHHOTO 3aJaHUs —
pelIeHus 3a1a4;

pELIEHUs U WIIIOCTPALUU PEIIEHUS YpaBHE- | OLEHKa BBITIOJTHECHUS yueOHo-
HUI U HEPABEHCTB UCCIIEI0BATEIbCKON PabOTHI;

BJIa/IETh OCHOBHBIMM ITOHATHSAMMU O IUIOCKHUX | OLICHKA 3alIUThI JOKJIA/A;

Y TIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (pU- | OLlEHKa BBITIOJIHEHUS y4eOHO-

rypax, uX OCHOBHBIX CBOMCTBaxX

UCCIIeIOBATENLCKON paboTHI,

pacrno3HaBaTh FreOMETpUYECKHe (pUrypsl Ha
4epTekKax, MOAEISAX U B pEAIbBHOM MHUPE

OLICHKAa PE3YyJIbTAaTOB BBHIMOJIHEHHOTO 3aJaHUS —
peLIeHus 3a/1a4;

OLICHKA pEe3yJIbTAaTOB BBIMOJHEHUSA NpaKTH4e-
CKUX 3aJaHuil,

OIICHKa 3aIUThI JTOKJIaJa,
OIICHKA BBITIOTHEHU S
HCCJIEIOBATENLCKON paboTHI,

y4eOHO-

IIPUMEHATH U3Y4YEHHBIE CBONCTBA T€OMETPHU-
yeckux QuUryp u Gopmyn Ass peieHus reo-
METPHUYECKUX 3334 1 3a/1a4 C IPaKTUIECKUM
COJIepKAHNUEM

OLICHKA PE3YJIbTAaTOB BBIMOJHEHHOTO 3a0aHUS —
peleHus 3a1ay;

OLICHKA pe3yJIbTAaTOB BBIMOJHEHUS NpaKTH4Ye-
CKHUX 3aJlaHHi;

OlICHKA 3alUTHI JOKJIA/IA;
OIICHKA BBITIOJTHEHHS
HCCJIeIOBATENLCKON paboTHI,

y4eOHO-

BJIa/IETh HaBbIKaMU HCIOJIb30BAaHUS TOTOBBIX
KOMITBIOTEPHBIX IPOTpaMM MPU PELIeHUN
3aja4

OIIEHKA PE3YJIHbTAaTOB BBIMOJHEHHOTO 3a/IaHUS —
pelieHus 3a1ay;

OlleHKa BBIMTOJTHEHUS
HCCJIeIOBATENLCKON paboTHI,

yueOHO-

HaXO0XJ/IEHWE U OLEHHUBaHHE BEPOSITHOCTU
HACTYIICHHsI COOBITUI B MPOCTEHIIINX MPAK-

OLICHKA PE3YJIbTAaTOB BBIITOJIHCHHOI'O 3alaHUA —
pelICHu 3a1a4,
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TUYCCKHUX CUTyalluAX

OIICHKA pe3yJIbTaTOB BBIMOJHEHUSA NpaKTH4e-
CKUX 3aJaHull,

OIICHKA 3alIUThI JOKJIaAa,
OLICHKA BBITTIOJTHCHUS
HCCJIEI0BATEIbCKOM pabOTHI.

y4eOHO-

3HaHuA:

MMpEaACTaBICHUA 00 OCHOBHBIX IIOHITHAX Ma-
TEMATUYECKOI'0 aHaJIM3a U UX CBOMCTBaAx

OueHka pe3ysIbTaTOB BBIOJIHEHHOTO 3aIaHUS —
peleHus 3a1ay;

OIICHKA pe3yJIbTAaTOB BBIMOJHEHUSA IpaKTH4e-
CKHX 3aJaHUM;

OIICHKA 3allUThI JOKJIa/a;
OIICHKAa BBIITOJIHCHU A
HCCJIEI0BATEIbCKOM pabOTHI;
OIICHKA BBINOJIHEHHUSI KOHTPOJIBHOM paboTHI,

yuebHo-

XapaKTepUCTUKU NoBeleHusl QYHKIUH, hc-
M0JIb30BaHNE TTOJIYYCHHBIX 3HAHHM JIJIS1 OTTH-
CaHMs M aHaJN3a peajbHbIX 3aBUCUMOCTEN

OIICHKA PE3YJIbTAaTOB BBIMOJHEHHOTO 3aJaHUS —
peleHus 3a1ay;

OLICHKA pEe3yJbTaTOB BBINOJIHEHUSI IPAKTHYE-
CKHX 3aJaHUM;

OIICHKA 3allUThl JOKJIaAa;
OIICHKA BBITIOTHEHUS
HCCJIEI0BATEIbCKOW pabOTHI;

yuebHo-

MIPEICTABJICHHS O MPOIIECCaX U SBIICHUSIX,
MUMEIOIINX BEPOATHOCTHBIN XapaKkTep, CTaTH-
CTUYECKUX 3aKOHOMEPHOCTSIX B peaIbHOM
MUpe

OIICHKA PEe3YJIbTAaTOB BBIMOJHEHHOTO 3a/IaHUs —
pEIICHUS 3a/1a4;

OIICHKA PEe3yJbTAaTOB BBIOIHEHUS TPAKTHYE-
CKMX 3aJJaHUH;

OIIEHKA 3aIlMThI JIOKJIAJIa;
OIICHKA BBITTOJTHCHHUS
MCCJIEI0BATEIbCKOM paboTHI;

yueOHO-

OCHOBHBIE ITIOHATHS DJIEMEHTAPHOU TEOPUHU
BEPOSITHOCTEN M OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHBIX BEJIMYUH.

OLICHKA PE3YIbTAaTOB BBIMOJHEHHOTO 3a0aHUS —
peleHus 3a1ay;

OLICHKA pe3yJIbTAaTOB BBIMOJHEHUS IpaKTH4e-
CKHX 3aJJaHU;

OLICHKA 3alllUThl JOKJIaAa;
OlIEHKA BBITTOJTHCHHS
HCCJIEIOBATENBLCKOM pabOTHI.

yueOHO-

5. XAPAKTEPUCTHUKA OCHOBHbBIX BUJ1OB JEATEJIBHOCTHU CTY-

JIEHTOB

Copnepxanue o0yyeHus

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOM JAeATeJIbHOCTH
CTYJA€HTOB (HA YPOBHE Y4eOHBIX /el CTBHIl)

BBenenue

HOCTH.

O3HaKOMIICHHE C POJIBIO MAaTCMATUKHU B HAYKE, TCXHHUKE, DKOHO-
MHKE, I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTHUAX U HpaKTquCKOﬁ JACATCIIb-

O3HaKoMIIEHHE C OeJIsAMU U 3aa4aMi U3YYCHUA MAaTCMATHUKHU ITPH
ocoenuu npodeccuit CI10 u cnennansHocteit CI1O

Anrebpa u Hayaima Mmare-
MaTHYEeCKOT'0 aHaJIn3a

Brimonnenue apupmMeTnueckux ASMCTBUIA HaJ YUCIaMHU, COYeTast
YCTHBIE U NIUCbMEHHBIE IIPUEMBI.

Haxoxnenue npuOIMKEHHBIX 3HAYEHWM BEIMYMH W IMOTPEUIHO-
CTeil BbIUMCIECHMI (a0COMIOTHOM M OTHOCHTENBHOM); CpaBHEHHUE
YU CJIOBBIX BBIPAKECHH.
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Haxoxxnenue om0k B peoOdpa3oBaHUSIX U BBIUMCIECHUSAX
O3HaKOMJIEHHE C NIOHSITHEM KOPHs N-il CTENEHH, CBONCTBAMU pa-
JIMKAaJIOB U ITPaBWJIAMU CPAaBHEHHUS KOPHEM.

@opMyJIMPOBAHUE ONPENECIEHUS KOPHA M CBOWCTB KOpHEH. BbI-
YHMCJICHUE U CPABHEHUE KOPHEW, BBIIIOJHEHHE NPUKHIKHA 3HA4Ye-
HUS KOPHS.

[TpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, coaep-
JKalUX paguKabl.

Beinonnenune pacuetoB mo ¢gopmysam, COAEpKAIMM pPagUKalbl,
OCYILECTBIISIE HEOOXOIMMBIE TIOACTAaHOBKH U IPe0Opa30BaHusl.
OnpeneneHue paBHOCWIBHOCTH BBIPQXCHMM C pagukanamu. Pe-
LICHUE UPPALMOHATIBHBIX YPABHCHUMN.

O3HaKOMJICHHE C NIOHATHEM CTEIECHU C ACUCTBUTEIbHBIM IIOKa3a-
TEJIEM.

HaxosxneHue 3HaueHuil cTenenHu, UCIob3ysl IPU He0OXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-il CTeNeHH B BUJIE CTENIEHHU C JPOOHBIM I10-
KazaTresjaeM U Hao0O0pOT.

@opMyJIMpOBaHHE CBOMCTB CTENEHEH. BeluucieHue cremneHeu c
palMOHaIbHBIM IIOKA3aTEJIEM, BBINIOJHEHUE NPUKUIKUA 3HAYCHUS
CTEIICHU, CPAaBHEHUE CTEIICHEM.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, coaep-
JKaluX CTEIICHU, NPUMEHsS CBOWCTBA. PeleHne moka3aTesbHbIX
YpPaBHEHUU.

O3HakoMJIEHHE C IPUMEHEHUEM KOpPHEHN M CcTeneHel Nmpu BhIUMC-
JICHUM CPEJHMX, JCIICHUU OTpe3Ka B «30JI0TOM CE€4eHHM». Peme-
HUE IIPUKJIAIHBIX 33]1a4 Ha CJI0KHBIC ITPOLICHTHI

Beinonnenne npeoOpa3oBaHMil BbIpakeHHH, NpuMeHeHue ¢op-
MYJI, CBSI3aHHBIX CO CBOHCTBAMH CTEIICHEH U JIorapu()MOB.
Onpenenenue o61acTu JOMYCTUMBIX 3HAUEHHH Jorapu(pMUIecKo-
ro BbIpakeHus. Pemienue norapupMudeckux ypaBHEHUN
N3yuyenue paiuaHHOr0 METOJa U3MEPEHHUs YIJIOB BpaIlEHUS U

UX CBSI3U C rpaJlycHOM Mepoil. 300paskeHne yriioB BpallleHus Ha
OKPY>KHOCTH, COOTHECEHHE BEJIMYMHBI yIJIa C €ro paclojOKEeHU-
eM.

dopmynupoBaHHe ONpeIeeHU TPUTOHOMETPUUECKUX (PYHKITHIA
JUISL YTII0B ITIOBOPOTA U OCTPBIX YIVIOB MPSIMOYTOJIBHOIO TPEYTOJIb-
HUKa 1 O0BSICHEHHE UX B3aUMOCBSI3U

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JJIS BbI-
YUCJICHUS 3HAYeHUH TPUTOHOMETPUYECKUX (GYHKLUH MO OJTHON U3
HUX

N3yueHre OCHOBHBIX ()OPMYJI TPUTOHOMETPHUH: (HOPMYJIBI CIOXKE-
HUS, yIBOEHUS, MpeoOpa3oBaHUS CyMMBl TPUTOHOMETPUUYECKUX
(GyHKUIMH B IPOM3BEACHUE U MPOU3BENIECHHS B CYMMY U IIPUMEHE-
HUE NPU BBIYMCIICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAXKE-
HU U YIPOLICHUS €ro.

O3HaKkOMJIEHUE CO CBOWCTBAMHU CUMMETPHUH TOUYEK HA €AMHUYHON
OKPYKHOCTH M IIPUMEHEHHE UX ISl BBIBO/A (POPMYIT IPUBEICHHS
Pemenne mo ¢opmynaMm M TPUTOHOMETPUYECKOMY KpYry Mpo-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeHeHne oOIIMX METOAOB pELIEHUs] YpaBHEHUH (IpuUBereHUE
K JIMHEHHOMY, KBaJPAaTHOMY, METOJI PA3JI0KEHUsI HA MHOXKUTEIH,
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3aMeHbl TIEPEMEHHON) MPHU PEIIEHUH TPUTOHOMETPUUYECKUX YPaB-
HEHMUIA.

VYMeHue oTMedaTh Ha Kpyre peleHus NpocTeHIInX TpUroHOMeT-
pUYECKHX HEPABEHCTB

O3HakoMJIeHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUECKUX
GbyHKINHA.

N3yueHnue onpeneneHnii apkCuHyca, apkKOCUHYCa, apKTaHI'€HCa
yuciaa, (QOPMYIHpPOBaHUE WX, H300paKEHHE HA EIWHUYHOU
OKPY’KHOCTH, IPUMEHEHHE IIPU PELIEHUN YPABHEHUIN
O3HaKOMJIEHHE C MOHATUEM IIEPEMEHHON, IPUMEPAMH 3aBUCUMO-
CTEeH MEXy NEepPEMEHHbBIMH.

O3HakoMIICHHE C MOHATHEM TpaduKa, ONpeaesieHue MPUHA K-
HOCTHU TOYKH Ipaduky pynkuuu. Onpenenenue no Gopmyie npo-
cTeifiell 3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue mo ¢op-
MyJi€ OJIHOM MEPEMEHHON Yepe3 ApyTHe.

OszHakomiieHHE C omnpeaeneHueM (QYHKIUU, (GopMyTupoBaHHE
ero.

Haxoxxnenne obnactu ompeseneHus U 00IacTu 3Ha4eHUH (PyHK-
UH

O3HakomileHHEe ¢ TpUMepaMy (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX IIpoLEccax U3 CMEXHbBIX TUCIUIUINH.

O3HakoMJIEHHE C 10Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTUYHOW (DYHKIMIA, TPOBEICHHUE HC-
CJIeZIOBAaHUS JTMHEWHOM, KyCOUHO-IMHEHHOMN, TpOOHO-TUHEHHON U
KBaJpaTUIHOW (yHKIUH, mocTpoeHune ux rpadukos. [loctpoenue
u ureHue rpadukoB ¢pyukuii. McciaenoBanue QyHKIHH.
CocraBnenne BUAOB (YHKIHMHA MO JaHHOMY YCIIOBHIO, PEIICHHE
3ajjad Ha SKCTpeMyM. BebimonHeHue mnpeoOpa3oBaHuil rpaduka
byHKIUMA

N3yueHue noHsTHs 0OpaTHOM (yHKIMM, ONpeaeseHre BUa 1 1o-
cTpoeHue rpaduka oOpaTHON (YHKIINH, HAXOXKICHHUE €€ 00J1acTH
ornpeneneHus U obnactu 3HaueHui. [Ipumenenue cBoilcTB (QyHK-
AW TIPY UCCIEA0BAHUMN YPABHEHNUN W PELICHUU 3a7a4 Ha dKCTpe-
MYM.

O3HaKOMJICHHUE C TOHATHEM CIOXHOW QyHKIIUN

Beruucnenue 3HaueHnit GyHKIUH 110 3HAUEHHUIO apryMEHTa.
Omnpenenenne Moja0XKeHUsl TOUKU Ha TpauKe 1o ee KOOpAnHaTaM
U Ha000pOoT.

Hcnonb3oBaHne cBOMCTB (PyHKUUMN ISl CpaBHEHUS 3HAUEHUN CTe-
neHel u orapudmMos.

[ToctpoeHne rpaukoB CTENEHHBIX M JorapupMudyeckux (QyHK-
UH.

Pemenne nokasatenbHbIX U JIOTapU(MUUYECKUX YpaBHEHUN U He-
PaBEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HakoOMJIEHUE C TIOHATHEM HENPEPBIBHOW IMEPUOJANYECKON
¢bynkuuu, GopMynupoBaHHE CBOMCTB CHHYca M KOCHHYCa, IO-
CTpOEHHE UX TPapUKOB.

O3HakoMJIEHHE C TIOHSATHEM TI'apMOHUYECKUX KojleOaHWi U mpu-
MepaMH rapMOHUYECKUX KOJIeOaHMM AJisi OMHCAaHUs MPOIIECCOB B
¢du3uke u Ipyrux odaacTax 3HaHUS.

O3HakOMJIEHHE C TOHSATHEM pa3pbIBHOM Nepuoandeckoi (yHK-
1M, GOpMYIHPOBAHUE CBOMCTB TaHI€HCA M KOTAHT€HCA, OCTPO-
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eHue ux rpauKoB.

[TpumeHeHne cBOMCTB (YHKUMHN U1 CpaBHEHUS 3HAUCHHUH TPUTO-
HOMETPUYECKUX (YHKLUH, peleHus] TPUrOHOMETPUUYECKUX ypaB-
HEHMUIA.

[Toctpoenue rpaukoB OOpaTHBIX TPUTOHOMETPUUYECKUX (DYHK-
U U oTpeiesieHue 1o rpadukaM UX CBOUCTB.

Beinonnenue npeodpazoBanus rpagukos

O3HaKOMJIEHHME C IOHSATHEM YHCIOBOM IOCIIE€A0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHUE C TOHATHEM IIpejieia 10CIE€J0BAaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOIO
psizia Ha IpUMEpPE BBIYMCICHUS CyMMbI OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKOM NPOTrPECCUH.

Pemenue 3amay Ha mpumeHeHue (OpPMYIbl CyMMbI O€CKOHEYHO
yOBIBaroIell reOMETPUYECKON POrpeccHu

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOM.

N3yuenue u GopMyIMpoBaHUE €€ MEXaHUYECKOIO U reoMeTpuye-
CKOT'O CMBIC/IA, U3YYEHUE AJIFOPUTMa BBIYMCICHUS MPOU3BOAHOMN
Ha IpUMEpe BBIYMCIIEHUS MIHOBEHHOIH CKOPOCTU U YIJIIOBOIO KO-
s urmenTa KacareabHOM.

CocraprieHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

YcBoenue nmpasui 1uddepeHupoBaHys, TaOIULbI TPOU3BOAHBIX
AIIEMEHTAPHBIX (DYHKIHNA, TPUMEHEHUE s TG depeHITNpOBaHUS
(byHKLUH, cOCTaBICHUs ypaBHEHUS KacaTeIbHOM.

W3ydyeHue TeopemM O CBSI3U CBOWCTB (YHKIUMU U IPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBenenue ¢ MOMOIIBIO MPOU3BOAHOMN HCCIEAOBAHUS (DYHKIIHH,
3aJJaHHOI (POpMYIIOH.

VYcraHoBlIeHHE CBSA3M CBOWCTB (DYHKIIMHM U MPOU3BOAHOM IO MX
rpadukam.

IIpuMeHeHre MPOU3BOJHON JIUIs PEIICHHUS 3374 HA HaX 0K ICHHE
HauOOJIBIIEr0, HAUMEHBIIET0 3HAUYEHUS U Ha HaXOXJEHHUE JKC-
TpemMyMa

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoi.
W3ydeHue npaBuiia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herotona— JleiiOHuna.

Pemenue 3a1au Ha CBA3b NEPBOOOPA3HOM U €€ IPOU3BOJHOM, BbI-
YHCIIeHNE IepBOOOpa3HON A1 TaHHON (YHKLMH.

Pemenue 3a1au Ha MpUMEHEHUE WHTErpana AJis BIUUCIEHUs (u-
3UYECKUX BEJINYMH U IIJIOLANEH

O3HakoMJIEHHE C MPOCTEUIINMH CBEACHUIMU O KOPHAX anredpa-
WYECKUX YPABHEHMM, OHATUSAMU UCCIIEJOBAaHNs YPaBHEHUHN U CU-
CTEM ypaBHEHH.

N3y4eHne Teopuu paBHOCWIBHOCTH YPABHEHUH U €€ IPUMEHEHUS.
[ToBTOpEeHME 3amucu peuieHHs] CTaHAAPTHBIX YpaBHEHUM, Mpue-
MOB IpeoOpa3oBaHusl YpaBHEHUN JJIsi CBEIEHUS K CTaHAAPTHOMY
YpaBHEHHUIO.

Pemenne panoHaabHbIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Hcnonb3oBanue CBOWCTB U TpadUKOB (PYHKIUH A pelieHus
ypaBHeHUH. [ToBTOpeHrE OCHOBHBIX TPUEMOB PEILIEHUSI CUCTEM.
Penienne ypaBHEHMH ¢ NPUMEHEHHEM BCEX NPUEMOB (pa3ioxke-
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HUSI HA MHOXKUTEJIH, BBEJACHUS HOBBIX HEH3BECTHBIX, IOACTAaHOB-
K4, TpaQUuecKoro MeToa).

Pemenne cucrem ypaBHEHHH ¢ IPUMEHEHUEM PA3IMYHBIX CIIOCO-
00B.

O3HakomyIeHHE C OOIIMMH BOIIPOCAMH PEUICHUS HEPAaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKoB (GYHKUIMH MPU pEIICHUH He-
PaBEHCTB.

Pemienue HEepaBEeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM pas3-
JMYHBIX CTIOCOOOB.

[TpuMeHeHHe MaTEeMAaTUYECKUX METOOB JUISl PEIICHUsl COJepKa-
TENBHBIX 33/1a4 U3 Pa3IM4HBIX 001acTeld HayKu U NMpakTuku. VH-
TEPIPETUPOBAHNIE PE3YIHTATOB C YIETOM PEabHBIX OTPaHUYCHHUN

['eomeTpus

DOopMyIMpPOBKA U IPUBEICHUE JT0KA3aTEIbCTB IPU3HAKOB B3aUM-
HOT'O pAaCIIONIOKEHUS MPSMBIX M IUIOCKOCTER. Pacro3HaBaHue Ha
4epTeKax M MOJEIAX PA3JIMYHBIX CIy4aeB B3aMMHOIO PACIIOJNO-
JKEHUS MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKJie-
HUU.

@OopMyJIMpOBaHHE ONPENEICHNUN, NPU3HAKOB M CBOMCTB Napas-
JICJIBHBIX U NEPIEHIUKYJIAPHBIX IJIOCKOCTEH, ABYI'PAHHBIX W JIM-
HEHHBIX YIJIOB.

BhInonHeHne NOCTPOEHUs YITIOB MEXAY HPSIMBIMH, HNPSIMOW U
IJIOCKOCTBIO, MEK/y IUIOCKOCTSIMH I10 OIIMCAHUIO U paclo3HaBa-
HUE UX Ha MOJECIIAX.

[IpuMeHeHrEe MPU3HAKOB M CBOMCTB pACIHOJIOKEHUS MPSAMBIX U
IUIOCKOCTEH NP PELICHUH 3a/1a4.

N300paxeHne Ha pHUCYHKAaX U KOHCTPYHMPOBAaHME Ha MOMAEIAX
NEPIEHIUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, IPAMBIX, Hapall-
JIEJIbHBIX

IUIOCKOCTEH, YIJIOB MEXAY MPSMOMN U MJIOCKOCTHIO U 000CHOBAaHUE
ITOCTPOECHUS.

Pemenne 3ama4 Ha BBIYMCIEHUE T€OMETPUUECKUX BeIMUMH. Onu-
CBIBAHME PACCTOSHUS OT TOYKH JI0 IUIOCKOCTH, OT MPSIMOM [0
IUIOCKOCTH, MEXIY IUIOCKOCTAMM, MEXIY CKPEUIMBAIOLIMMUCS
IPSIMBIMHU, MEXKY TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.
DOopMyIMpPOBAaHUE U JI0KAa3bIBAHNE OCHOBHBIX TEOPEM O paccTos-
HUSX (TEOpeM CyIEeCTBOBAHUS, CBOMCTBA).

N300paxeHne Ha yepTexax U MOJEISIX PacCTOSHUS U 00OCHOBA-
HUE CBOUX CyXAeHUW. OnpeeeHne U BEIUMCIIEHUE PACCTOSIHUN B
npoctpanctse. [Ipumenenne Gopmyn U TeopeM IUTAHUMETPUU IS
peleHns 3a1ad.

O3HakoMJIEHHE C MOHATHEM MapajljIeIbHOIO MPOEKTUPOBAHUS U
ero ceoiictBamu. @opMynMpoBaHUE TEOPEMBI O IUIOIIAIU OPTOrO-
HaJIbHOM MPOEKINH MHOTOYTOJIbHHKA.

[Tpumenenue Teopuu it 000CHOBaHMS MOCTPOSHHUM U BBIYHUCIIE-
HUM.

ApryMEHTUpOBAaHUE CBOMX CYXJIECHHUH O B3aUMHOM DACIIOJIOXKE-
HUU IPOCTPAHCTBEHHBIX PUTYP

Onucanue M XapakTepUCTHKA Pa3jIMYHBIX BHJIOB MHOI'OIPAaHHHU-
KOB, [IEPEYHCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOTPaHHUKOB W BBINIOJHEHUE MOCTPOEHHs Ha
N300paXEHUSIX U MOJIENISIX MHOTOTDAaHHHUKOB.

Bbruncnenne JIMHENHBIX 3J€MEHTOB U YIJIOB B IIPOCTPAaHCTBEH-

23



HBIX KOH(UTypanusax, apryMEHTUPOBAHHE CBOUX CYKICHHH.
XapakTepucTuKa M H300paKeHHE CeueHHs, Pa3BEPTKU MHOTO-
I'PaHHUKOB, BBIUMCIICHHE IUIOLIAIEH TIOBEPXHOCTEMN.

[ToctpoeHne mpocTeWMX CeYeHHH Ky0Oa, MPU3MBI, MUPAMUIBI.
[TpumeHeHue GpakToB U CBEICHUN U3 IUIAHUMETPHH.
O3HakoMIICHHE C BHJIAMH CUMMETPUI B MIPOCTpaHCTBE, (HhopMyIu-
pPOBaHME ONPENCIICHUNA U CBOWCTB. XapaKTEPUCTHKA CUMMETPUU
TeJl BPAIlleHUs] U MHOTOTPAaHHUKOB.

IIpuMeHeHnEe CBOMCTB CHMMETPHHM IIPU PELICHUH 3a1a4.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUH IS UCCICIOBAaHHS H
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJHEHUE pHU-
CYHKOB I10 YCJIOBHSM 3a/1a4y

O3HakoMJICHHE C BHJIAMHU Tell BpalleHHs, (OpMYJIUpPOBAHUE HX
ONpeeICHUI U CBOICTB.

@OopMyJIMPOBAHHE TEOPEM O CEYEHHUH I1apa IIOCKOCTHIO U IUIOC-
KOCTH, KacaTeJabHOH K chepe.

XapakTepucTuka U M300pakeHUEe Tell BpallleHUs, UX pa3BEpTKH,
CEYCHMUS.

Pemenue 3aga4 Ha IOCTPOCHHUE CEUEHUN, BBIUMCIICHUE JUIMH, pac-
CTOSIHWM, yIJIOB, muiomanaei. [IpoBeneHne noKa3aTeNnbHBIX pac-
CYKIECHHI NIPU pELICHUH 3a]1a4.

IIpuMeHeHne CBOMCTB CHMMETPHUHM IIPU PELICHHUH 3a/ad Ha Tella
BpaILEHUs], KOMOMHAIIHIO TEJl.

N300paxeHne OCHOBHBIX KPYIVIBIX T€JI U BBIIOJHEHHE PUCYHKA
10 YCJIOBUIO 33J1a4H

O3HaKOMJIEHHE C OHATUSMH ILJIOLIAAN U 00beMa, aKCHOMaMU

U CBOMCTBaMH.

Pemenne 3amad Ha BBIYMCICHUE IUIOMANEH IUIOCKHX (GUTYp C
IPUMEHEHHEM COOTBETCTBYIOLIMX (hopMya M (PAKTOB U3 IUIaHU-
METPHH.

W3yueHne TeopeM O BBIYHUCICHUH OOBEMOB MPOCTPAHCTBEHHBIX
TeJ, pelleHue 3a/1a4 Ha IpUMEeHEeHHe (OpMYJT BBIYUCICHUS 00be-
MOB.

W3ydyenue ¢opmyn A BBIUMCICHHS IUIOMIAJEH MOBEpXHOCTEH
MHOT'OT'PAHHUKOB U T€JI BPALLEHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIIEHUS IUIOMIAIU MOBEPXHOCTU
cdepsl.

Pemienne 3agady Ha BBIYMCIEHHE IUIOMAJAEH MOBEPXHOCTH IIPO-
CTPAHCTBEHHBIX TEI

O3HakoMJIeHHE C TIOHATHEM BekTopa. M3yueHue nexapTtoBoil cu-
CTEMBbl KOOPJAUHAT B IIPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEH, HaXOXJACHUE KOOPIHHAT TO-
YeK.

HaxoxneHue ypaBHEHUN OKPYXHOCTH, C(eEpbl, MIOCKOCTU. BbI-
YUCJICHUE PACCTOSTHUN MEXIY TOUKaAMU.

N3yuenune CBOMCTB BEKTOPHBIX BEIVYHH, TPABUJI PA3JIOKEHUS BEK
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABWJI HAXOXKACHUSA KOOpP-
JMHAT BEKTOpPa B IPOCTPAHCTBE, ITPaBUJ ACHCTBUN C BEKTOPAMH,
3aJaHHBIMUA KOOPJMHATAMHU.

IIpuMeHeHne TeopuHu NpH PELICHUH 337a4 Ha JIEUCTBUS C BEKTO-
pamu.
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W3ydyeHHne CKaJasIpHOIO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs IPsMOM U IUIOCKOCTH. IIpuMeHeHne Teopuu npu pe-
LICHUM 337a4 Ha JIEHMCTBUSA C BEKTOpaMH, KOOPAMHATHBIN METOL,
IIPUMEHEHUE BEKTOPOB JUIs BBIYMCICHUS BEJIMYUH YIJIOB U pac-
CTOSIHUM.

O3HaKOMJIEHHE C JI0Ka3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMMHOM PAacIIOJI0KEHUH MPAMBIX U INIOCKOCTEH € UCIOJIb30Ba-
HUEM BEKTOPOB

KomOunaropuka, CTaTH-
CTUKA U TEOPHsS] BEPOSITHO-
cTel

N3yueHue npaBuiga KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIICHUH
KOMOMHATOPHBIX 3a]1a4.

Pemenne koMOMHATOPHBIX 3a7ja4 METOAOM Iiepedopa U o MpaBu-
JIy YMHOXEHHUSL.

O3HakOMJIEHHE C HOHATHSAMM KOMOMHATOPUKHU: pa3MEILEHHUSIMH,
COYETAaHUSIMH, TIEPECTAaHOBKAMH M (OPMYJIaMH Il UX BbIYHUCIIE-
HUSL.

OObsicHeHHEe U pUMeHeHue (GopMyJl AJisi BBIYUCICHUS pa3Melle-
HUI, NEepeCTaHOBOK U COYETAHUH MPH pelIeHUH 3ajay.
Oznakomienue ¢ GuHomom HbtoToHa u TpeyronpHukom Iackars.
Pemenne npakTuyeckux 3ahad C HUCIOJIb30BAaHUEM IMOHATHH U
IIpaBUJI KOMOMHATOPUKHU

M3yueHune KiI1acCMUECKOTo OIpe/esIeHUs] BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMmoTpeHnue npuMepoB BbIUMCICHUS BEPOSTHOCTEH. Pemenue
3a]1a4 Ha BbIUMCJIEHUE BEPOSITHOCTEHN COOBITUI

O3HakoMJIEHHE C MPEACTaBIEHUEM YHUCIOBBIX JAHHBIX M HUX Xa-
paKkTEepUCTUKAMH.

Pemenue mpaxktuyeckux 3ajad4 Ha 0OpabOTKY YMCIIOBBIX JAaHHBIX,
BBIUHCJIEHHE UX XapPAKTEPUCTHK
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