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OAOBPEHA COI'JTACOBAHO

[IpenMeTHO-IMKIIOBOM KOMUCCHUEHN 3aMeCcTUTENb TUPEKTOPa
«MareMatuka 1 HHPOpPMallMOHHBIE 0O.C.Maxkaposa
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HBIM CTaHAAPTOM CPEAHEro 0011ero o0pa3oBaHus, YTBEPKAEHHBIM MTpUKa3oM MuHu-
crepcTBa oOpazoBanus u Hayku PD ot 17 mas 2012r. Ne 413 ¢ uzmeHnenusimu Ha 29
utonst 2017r., Ha ocHoBanuu [IpumepHON mporpamMMbl 00111€00pa30BaTEIbHON yUueo-
HOM UCUUIUIUHBI JJi1 NPO(PECCUOHABHBIX 00pa3oBaTEeNbHBIX Opranu3anuii «Mare-
MaTukay, pekomeHaoBaHHo PI'AY «DenepanbHblii UHCTUTYT pa3BUTHS 00pa3oBa-
Hus», per. Ne 377 ot 23.07.151., ¢ y4€TOM YTOUHEHHBIX PEKOMEHJALNN 110 OPraHu-
3allMM TIOJYYEHHUs CpeJHEero o0uiero odpazoBaHus B Ipejesiax 0OCBOCHHsI oOpa3oBa-
TENBbHBIX MPOTpaMM CpellHero mpodeccuoHanbHOro 00pa3oBaHMs, OJ0OPEHHBIX
Hayuno-metonnueckum coetoM lleHTpa mpodeccronanbHOro o0pa3oBaHus U CH-
ctem kBanupuxauit ®I'AY «®HUPO» ot 25.05.2017

Pa3paboTuuk:
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1805041 0oTYHKa
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1. IACIIOPT PABOYEH MMPOI'PAMMBbBI YYEFHOM JTUCIIUIIJIUHBI
Maremaruka
1.1. ObsacTh NpUMEHEeHUs padoyeil NPOrpamMmMbl

PabGouass mporpamma oOmieoOpa3oBaTeIbHON Y4eOHOM AUCIUIUIMHBI SIBISETCS Ya-
CThIO 00111€00pa30BaTENbHON MOATOTOBKM CTYAEHTOB IO MpOrpamMme MOJArOTOBKU
CIenUanncToB cpenHero 3BeHa no  crnenuanbHocTH CIIO 44.02.01 JdomkonabHoe
o0pa3oBaHue 6a30BOM MOJATOTOBKHU.

PabGouass mporpamma o061ieo0pa3oBaTebHOM y4eOHOM JAUCIUTUIIUHBI MOXKET
OBITh MCTIONB30BaHA JIPYTHMH 00pa30BaTeIbHBIMU YUPEKICHUSIME MTPO(ECCHOHATBHO-
rO U JOMOJIHUTEIIFHOTO 00pa30BaHMsl, PEATH3YyIONUMU 00pa30BaTEIbHYIO MIPOrPAMMY
CpeaHero o0IIero 06pa3oBaHusl.

1.2. MecTo y4eOHOM IMCUUILIMHBI B CTPYKType OCHOBHOM npodeccnoHaIbHOM
o0pa3oBaTe/IbHOM MporpamMmbl: yueOHas quciuiinHa «MartemMaThkay peaau3yercs B
paMKax o0mux, 0a30BbIX YU4EOHBIX TUCIUILUIMH 00I1e00pa30BaTEIbHOTO ITUKJIA.

1.3. leau u 3an0a4u y4eOHOM TUCHMILIMHBI — TPEOOBAHMS K Pe3yJbTaTaM OCBOe-
HMS y4eOHOi TMCUMILUIUHBI:

Conepxxanue yaeOHOM TUCIUIUTHHBI «MaTtemMaTHKay HalpaBJIeHO Ha TOCTHKCHHE
CIEIYIOIIMX LeJIe:

— obecmneuenre chOPMUPOBAHHOCTH MPEACTABACHHUH O COUAIBHBIX, KYIbTYP-
HBIX M HCTOPUYECKUX (DAKTOPAX CTAHOBJICHHUS MaTeMAaTUKH;

— obecmneuenre chOpMHUPOBAHHOCTH JOTHYECKOI0, aITOPUTMHUYECKOIO U MaTe-
MaTHYECKOTO MBIIIUICHUS;

— obecmneuenre chOpPMUPOBAHHOCTH YMCHHI MPUMEHSTH TOJIYYCHHBIC 3HAHUS
IIPH PEIICHUH Pa3IMYHBIX 33]1a4;

— obecrieueHne chOpMUPOBAHHOCTH MIPEACTABICHUN O MaTeMaTHUKE KaK 9acTH
00IIEYEIIOBEYCCKOM KYIbTYPhI, YHUBEPCAITLHOM SI3bIKE HAYKH, ITO3BOJISIONIEM
OIKMCHIBATh U M3y4YaTh PEaJIbHBIC IIPOIESCCHI U SIBJICHUS.

OcBoeHue coaepxkaHus yueOHOU AUCUUILTUHBI «MaTeMatrka» o0ecneunBaeT J0-
CTHKEHHUE CTYJCHTAMU CIICIYIOIIUX PE3YJIbTATOB:

* TUYHOCHIHBIX:

—— c¢(hOPMHUPOBAHHOCTH MPEJCTABICHUI O MATEMATHUKE KaK YHUBEPCATbHOM S3bIKE
HayKH, CPEJICTBE MOJCIMPOBAHUS ABJIECHUN U MPOLECCOB, UAECAX U METOJAX MaTeMa-
THKU;

—— MOHHMAaHHE 3HAYUMOCTH MATEMAaTHUKH IS HAYYHO-TEXHUYECKOrO Iporpec-
ca, c(hOpMUPOBAHHOCTh OTHOIIEHUSI K MaTEMaTHKE KaK K 4acTH OOIIeYeI0BEYECKON
KYJIBTYPBI YEPE3 3HAKOMCTBO C UCTOPUEHN Pa3BUTUA MATEMATUKH, SBOJIOLUEH



MaTeMaTHYECKUX UJICH;

—— pa3BUTHE JIOTUYECKOTO MBIIIICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEeHUs, ajl-
TOPUTMUYECKOM KyIbTYphl, KpUTHUYHOCTH MBIIIJICHHS] HA YPOBHE, HEOOXOAUMOM ISt
Oyaymieit mpodeccuoHalbHOM eATeTbHOCTH, TS POJAOJDKEHUST 00pa30BaHUs U
caMo00Opa3oBaHus;

—— OBIIQJICHHE MATEeMAaTUYCCKUMH 3HAHUSMH U YMEHHUSAMH, HEOOXOIUMBIMH B
MOBCETHEBHO JKMU3HHU, JJII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIIINH U
AUCIMILIINH MPOQECCHOHAIBHOTO IUKJIA, IS MOJydYeHUs: 00pa30BaHMsI B 00JIACTSX,
He TpeOyIoUMX yriyOJIeHHON MaTeMaTU4eCKOM MOATOTOBKH;

—— TOTOBHOCTHh M CIOCOOHOCTH K 00pa3oBaHHWIO, B TOM YHCIIE caM00Opa3oBa-
HUIO, Ha TIPOTSDKCHUN BCEH JKM3HU; CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00-
Pa30BaHMIO KaK YCJIOBHIO YCIICUTHOW MPo¢eCCHOHATLHOM U O0IEeCTBEHHON JesITelb-
HOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW TBOPYECKOW M OTBET-
CTBCHHOH JESITETLHOCTH;

—— TOTOBHOCTH K KOJUICKTHBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeIOBATENLCKOM, IPOCKTHOM
U IPYTUX BUJAX JIEATCIbHOCTH;

—— OTHOIICHHE K MPOo(ecCHOHANBLHON NEATEIHPHOCTH KaK BO3MOXHOCTH ydYa-
CTHSI B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAPCTBECHHBIX, OOIMICHAIIMOHAIBHBIX
po0eM;

* MemanpeomMemHuulx:

—— YMEHHE CaMOCTOSATEJIPHO OMPENeATh LU ACATEITLHOCTH U COCTABIATH
IUTaHBI JEATeIbHOCTH, CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOIUPOBATh U KOPPEK-
TUPOBATh JIEATCIILHOCTD; UCIIOJIF30BaTh BCE BO3MOYKHBIC PECYPCHI JIJIST IOCTHUKEHUS
MOCTAaBJICHHBIX IIEJICH U pealu3alliy IJIAHOB JICSITSIIPHOCTH; BEIOMPATh YCIEITHBIC
CTpaTeTHH B PA3IUYHBIX CUTYAIIHIX;

—— yMEHHE TMPOJYKTUBHO OOIIATHCSA W B3aMMOJICHCTBOBATH B IMPOIIECCE COB-
MECTHOW JIeATECIIbHOCTH, YYWUTHIBATh TO3WUIMH APYTUX YYaCTHUKOB JICATEIHLHOCTH,
s exTuBHO pazpemaTh KOHOIUKTHI;

—— BJIaJICHNE HABBIKAMU TO3HABATEIHHOU, y4eOHO-MCCIEOBATENBCKON U TIPO-
€KTHOU JeSTENbHOCTH, HABBIKAMH pa3pelIeHus po0sieM; CHOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY MOUCKY METO/IOB PEIICHUS TPAKTUUECKUX 3a]1ay, TPUMEHEHHIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

—— TOTOBHOCTh W CIHOCOOHOCTh K CaMOCTOSITENIbHON HWH(POPMAIMOHHO-
MMO3HABATEILHON NIEATETLHOCTH, BKIIOUYAs YMEHHE OPHUEHTHUPOBATHCS B PA3THUHBIX
HMCTOYHUKAX MH(OPMAIIUHA, KPUTHUSCKH OIEHUBATh U MHTEPIPETHPOBATH HH(POpMa-
LMI0, TOJIY4aeMYI0 U3 Pa3IUYHbIX UCTOYHUKOB,;

—— BJIAJICHUE S3BIKOBBIMU CPEJACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO H3JIa-
raTh CBOIO TOUYKY 3pEHHUS, UCIIOIb30BATh aJ€KBATHHIE S3bIKOBBIE CPE/ICTBA;

—— BJIAJICHWE HaBBIKAMHU IMO3HABATEIbHOU peieKCHU KaK OCO3HAHUSI COBEP-
[IIAEMBIX JEHCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'Pa-
HUI[ CBOETO 3HAHMS ¥ HE3HAHUS, HOBBIX TIO3HABATEIBHBIX 33/1a9 U CPEJICTB JIJIST UX



JNOCTHKECHUS;

—— IeJIEYyCTPEMJICHHOCTh B IMOMCKAX U NPUHATUM PEIICHHH, cOOOpa3uTenb-
HOCTb M MHTYMIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TAPMOHHIO MUPA;

* npeoOMemHuix:

— c(hOpPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKE KaK YacTH MHUPOBOM
KyJbTYpbl U MECT€ MaTEMaTHKHA B COBPEMEHHOW HUBUJIN3AIMH, CIIOCO0AX OMUCAHUS
SIBJIEHUM peajlbHOI0 MUPa HA MAaTEMaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O MAaTEMaTUYECKUX MOHATHSAX Kak
BAKHEHIINX MATEMATHYECKUX MOJENAX, MO3BOJISIIOIIMX OMUCHIBATH M M3y4yaTh pas-
HBIE TPOLIECCHI U SIBICHMS; TOHUMAHUE BO3MOXHOCTU aKCMOMATHYECKOTO MOCTpOE-
HUSI MAaTEeMaTUYECKUX TEOPUId;

—— BJIaJICHUE METOJIaMHU JOKa3aTeJIbCTB U aJrOPUTMOB PEIICHUS, YMEHUE UX
MPUMEHSTh, TPOBOJAUTH JI0KA3aTEIbHBIEC PACCYK/ICHUS B X0JI€ PEIICHUS 3a/1a4;

—— BJIaJICHUE CTAHJAPTHBIMU MPUEMaMHU PEIICHUS PAllMOHAIBHBIX U UPPAIUO-
HaJIbHBIX, MOKAa3aTEJIbHBIX, CTEMECHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUN W Hepa-
BEHCTB, UX CHCTEM; MUCIOJIb30BAHMUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHC-
JIe JIJ1s TIOMCKA MYTH PEIICHUS U WUTIOCTPAIIMU PEIICHUS YPABHEHUM U HEPABEHCTB;

—— c(OpPMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSATHUSIX MaTeMaTHYe-
CKOI0 aHajau3a U UX CBOMCTBAaX, BIIAJICHUE YMEHHEM XapaKTepPU30BaThb IIOBEICHUE
(GyHKIIMH, UCTIOJIb30BAaHUE TIOTYUYEHHBIX 3HAHUM /I ONMUCAHUS U aHAJIN3a PeasIbHbBIX
3aBUCHUMOCTEH;

—— BJIaJICHUE OCHOBHBIMH ITOHATUSMU O IUIOCKUX U IPOCTPAHCTBEHHBIX I'€0-
METpPUUYECKUX (QUTypax, UX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTH YMEHHUS pac-
MO3HABaTh reoMeTpuueckre (Uryphl Ha YepTexax, MOJENSAX U B peaJbHOM MUDE;
NPUMEHEHHE U3YUYCHHBIX CBOMCTB reOMETpHUECKUX GUryp v popmy s penieHus
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEP)KaAaHUEM;

— c(OopMUPOBAHHOCTH MPEACTABICHUI O MpoIleccax M SBICHUSAX, UMEIOIINUX
BEPOSATHOCTHBIN XapaKTeEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE,
OCHOBHBIX ITOHSATHUSAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIINX MPAKTHIECCKUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbIX BEJIUYNH;

—— BJIQJICHHE HABBIKAMU HCIIOJB30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM
IIpY PELICHUU 3a7a4.

1.4. KosimyecTBO 4acoB Ha OCBOeHUE padoyeil mporpaMmsbl y4eOHOW AUCUUIIU-
HbI:
MaKCHUMaJIbHON yueOHO# Harpy3ku oOyuaromerocs 183 gaca, B Tom uucie:

— 00s3aTenbHON ayIMTOPHON yueOHOM Harpy3ku oOyuatomerocs 122 gaca;

— CaMOCTOSITENhHOM paboThl oOydaromerocs 61 gac.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM TUCHUILINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bua yyeOHoM padoThI

O0neM yacoB

MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 183
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 122
B TOM YHCJIE:
MPAKTUYECKUE 3aHATHS 62
KOHTPOJIbHAsE paboTa 4
CamocTosiTeqibHas paboTa o0yyariierocs (Bcero) 61
B TOM YHCJIC:
[IOJrOTOBKA JOKJIAJ10B 20
pelnieHue 3aaa4 28
BBITIOJIHEHUE YU€OHO-HCCIIeIOBATEIbCKON PabOoThI 6
II0JICOTOBKA KOHCTICKTOB 7

Wroroas arrecranus B popMe IK3amMeHa




2.2. Conepxanme y4eOHOM quciumanubl MaremaTuka

HaumeHoBaHue pa3iesioB

Conep:xanue yueOHOro MaTepuaJa, JadopaTtopHble padoThbl U NPAKTHYECKHE 3aHATHSA, CAMOCTOSITEIbHAS

0O0BneM yacoB

YpoBeHb 0CBO-

U TeM padota odyuarwmmxcs, KypcoBasi padota (IIpoeKT) eHHA
1 2 3 4
Brenenue. 1. | MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OOPMALMOHHBIX TEXHOJOTHIX M MPAKTHYECKOH AESTEIHHOCTH.
[enn u 3a1a4n u3ydeHus: MateMaTHky pu ocBoeHnu npodeccuii CI10 u cnenmansrocted CIIO.
Paznen 1. Anredpa u 119
Havaja MaTeMaTH4ecKo-
ro aHAJIN3a
Tema 1.1 PazButue nous- | Cojgepxxanue yueOHOro MaTepuaia 6
THS 0 YHCTIe 1. | Lensle u paunoHanbHblie uncia. [lepronuueckue necsitnanblie 1poou. JlecsTHuHble MPUOIIKEHNS IeHCTBU- 1-2
TCIBbHBIX YUCCII.
IlpakTnyeckue 3ausitus 1 2
1. BoInonHeHne NpHUOIKEHHBIX BBIYUCICHUH. BhluKclieHne MOrpeniHocTeld BBIYMCICHUH C NMPUOIIKEHHBIMH
JaHHBIMH
CamocTosiTesibHasi padoTa 2
1. | IloxroroBka foknaja Ha TeMy: «KoMIIeKCHbIE UHCIIa» HCHONb3ys BO3MOKHOCTH ceTH VIHTepHeT.
2. Pemenue 3aa4 Ha Temy: «BprunciieHre NorpenHocTeld BBIYUCISHUH ¢ TPUOJIMKEHHBIMHU JIAHHBIMID)
Tema 1.2 KopHu, crenenn | Conepsxanue yue0HOro Matepuajia 28
u JTorapugmbI 1. | KopHu HaTypaJIbHOH CTENIEHH U3 YUCIIa U UX CBOMCTBA. 2-3
2. CrerneHu ¢ pallMOHaJIbHBIMU H JACHCTBUTENBHBIMH MOKA3aTEISIMU, UX CBOMCTBA. 2-3
3. | Honsrtue norapudma. Jlorapudm. Jlorapudm umcna. Jlecstiuunbie 1 HaTypanbHble jorapudmel. [IpaBuna aei- 2-3
CTBHUH ¢ Jorapudmamu.
4. | IIpeobpa3oBaHue anreOpandecKuX BBIPAKECHHIA.
5. | KonTposbHas padora no teme «KopHu, cTereHu u jorapupmMbi»
IIpakTnyeckue 3anaTus 2,3, 4,5, 6 10
1. Beoluriciienue KopHs N-i1 CTENEHN U3 IEHCTBUTENBHOIO YHCA.
2. [IpeoOpa3oBaHue BRIpaKSHHH, COEPKAIINX PaJUKATIBI.
3. | Pemenne 3agau Ha Temy: «Ilepexon K HOBOMY OCHOBAaHUIO Jlorapupmar
4. | IIpeobpa3oBaHNe CTEIEHHBIX, IOKA3aTENbHBIX U JOrapu(MITIECKIX BHIPAKEHUN
5. | IlpeoOpa3oBaHre pannoOHAIBHBIX M UPPALMOHATIBHBIX BEIPAKECHUN
CamocrosiTesibHasi padoTa 8

1. Pemenue 3aaau Ha TeMy: «Bplurcnenne KopHs N-0i CTENEHn»

2. | IloaroroBka KoHCIEKTa Ha TeMy: «IloHsTHE TOrapupMa, H YKcia € » HCIOJb3Ysl BOSMOKHOCTH CETH
WHrepHer.

3. Pemrenue 3amaq Ha Temy: «Brraucnenne rorapuMoB».

4. | loaroroBka koHCIekTa Ha TeMy: «IIpeoOpazoBaHue anredpanyeckux BEIPaKCHUID UCIIONB3YsT BO3MOKHOCTH

cetu MHTEpHET.




5.

IToaroroBka nokiajga Ha TEMY:
«Yucio ey.

6. | INoaroroBka K KOHTpOJIBEHOH paboTe Ha TeMmy: «KopHH, cTeneHn 1 JorapupmMen
Tema 1.3 Ocuosbl Tpuro- | Coxgep:kaHue y4e0HOr0 MaTepHaJia 22
HOMeETpHH 1. | YucnoBas OKpy)XKHOCTbh Ha KOOPJJMHATHOH IIOCKOCTH. PanuanHas mepa yria. BpamarenbHoe ABHKEHHE. 1-2
2. | CuHyc, KOCHHYC, TAHT€HC M KOTaHTeHC unciia. OCHOBHBIE TPUTOHOMETPHYECKUE TOXKIIECTBA, (POPMYJIIBI TIPHBE- 2-3
nenust. CHHYC, KOCUHYC ¥ TAaHI'€HC CYMMBI ¥ Pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC TBOWHOT'O U TIOJIOBUH-
Horo yria. [IpeoOpa3zoBaHusi CyMMBI TPUTOHOMETPHUYECKHUX (DYHKIIMIA B IPOU3BENICHNE U TIPOU3BE/ICHHS B
CYMMY.
3. | ApkcHHYC, apKKOCHHYC, apKTaHI'€HC U apPKKOTAHI'€HC YHCIIa 2-3
IpakTnyeckue 3ansaTus 7, 8, 9 6
1. | Pemenue 3aaa4 Ha Temy: «TpuroHoMeTprueckre QYHKIIMU YHCIOBOTIO U YIIIOBOI'O apI'yMEHTOBY
2. [TpeoOpa3oBanne CyMM TPUTOHOMETPUYECKUX (DYHKIHUII B MPOU3BEICHHUE U TIPOM3BEICHUI TPUrOHOMETpHUYE-
CKHX BBIPa)KEHUU B CYMMY
3. BrluncieHre apkcuHyca U apKKOCHHYCA, apKTaHI€HCa U apKKOTAaHI'€Hca Yncia. Pelenue npocTeimmx Tpuro-
HOMETPUYICCKUX YPAaBHCHUU
CamocTosiTejibHas padoTa 10
1. | IloxroroBka qoknaja Ha Temy: «CHHYC M KOCHHYC YHCIa» HCIONb3Ysl BOBMOXKHOCTH ceTH VIHTepHeT.
2. | Pewenue 3amau Ha TeMy: «CHHYC, KOCHHYC, TAHT€HC U KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPHUYECKUE
TOX/IECTBa»
3. | Pewenue 3amau Ha TeMy: «BbIpaskeHre TpUTOHOMETPUYECKUX (DYHKLMHI Yyepe3 TaHI'€HC TOJIOBUHHOTO apry-
MEHTa»
4. | IoaroroBka noknana Ha Temy «IIpocreiine TPUrOHOMETPUUECKHE YPABHEHUSD UCIIONb3Ys BO3MOKHOCTH
cetu IHTEpHET.
5. | Pemenue 3ama4 Ha TeMy: «BblonHeHNe TOXXIECTBEHHBIX IPEOOPa30BaHUI B TPUTOHOMETPHIECKHIX YpaBHe-
HUSIX»
Tema 1.4 @yHkumMHU, NX Conep:xaHue y4eOHOr0 MaTepuaJa 16
cBoiicTBa U rpadpuxn 1. | Obmnacts ompexeneHHs 1 MHOXKECTBO 3HAUEHWIT; rpaduk (QyHKIMH, MOCTpoeHHe rpadukoB (HYHKIWHA, 3a1aH- 1-2
HBIX pa3NM4YHBIMH crioco0aMu. CBoCTBa (PyHKIMH: MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTD, OTPAaHUYEHHOCTh,
MIEpHUOANIHOCTE. 1IpOMEXyTKH BO3pacTaHHs M YObIBaHUs, HanOOJbIIEe M HANMEHBIIIEE 3HAUCHNUS], TOUKU JKC-
TpemyMma. ['paduueckas uaTepnperauus. [IpuMeps! GpyHKIHMOHAIBHBIX 3aBUCUMOCTEH B PEalbHBIX MpOLeccax v
sierenusx. O6patHele GpyHkiun. CnoxHas GYHKIHUs (KOMITO3UIIHST).
2 [IpeobOpa3oBanus rpaUKOB CTENEHHBIX, TIOKA3aTENFHBIX U JOTapuOMUIecKuX (YHKIUH. 2-3
3. | Onpenenenusi TPUrOHOMETPUYECKUX (DYHKIIHI, MX CBOWCTBA U rpaduku. [IpeodpazoBaHus rpaKoB. 2-3
4. | KorrponbHas pabota mo teme: « OyHKINHN, HX CBONCTBA U TPaQUKI»
IpakTuuyeckue 3ausatusa 10, 11, 12 6

HccnenoBanne u nocrpoenne rpadukoB GpyHKIuHA

[ocTpoenne rpadukoB pa3IHMIHBIX QYHKIMHA




3. | IocTpoenne rpadukoB TPUrOHOMETPHIECKUX (HYHKIMN
CamocrosiTenbHasi padoTa 2
1. | IloxroroBka mokiana c mpeseHTanueld Ha Temy: «CTeleHHbIe, ToKa3aTenbHbIE U JIorapuPMUIecKre (QyHKIIUH,
WX CBOMCTBA M rpahuKu» MCHONIB3Ys BO3SMOXKHOCTH ceTH VIHTepHeT.
Tema 1.5. Hauana Cojnep:xanue yueOHOr0 MaTepuajia 25
MaTeMaTH4eCKOro 1 CriocoOBI 3a/1aHust M CBOMCTBA YMCIIOBBIX TIOCIenoBarebHOCTEH. [loHsTHE 0 Tpenene mocien0BaTeIbHOCTH. 1-2
aHaJIM3a CymecTBoBaHME  IIpeAeina  MOHOTOHHOW  OrpaHMuYEHHOM  mocienoBaTtenbHocTH — CyMMUpoOBaHHE
MOCNEI0BATEIEHOCTEH.
2. [MoHsiTre 0 Mpou3BOAHON (YHKIMH, €€ reoMeTpUUecKiid 1 (hnu3nueckuii cMbIci. [Ipon3BoHBIE CYMMBI, pa3HO- 2-3
CTH, TIPOU3BEJICHUSI, YaCTHOTO. [IpOM3BO/IHBIE OCHOBHBIX 3JIeMeHTapHbIX (yHKIMH. VccnenoBanue QyHkumit
Ha MOHOTOHHOCTB | 3KcTpeMyMbI. [locTpoenue rpadukoB. Bropas npousBosHas, ee reoMeTpuuecKuii U Gpu-
3UYECKUN CMBICIL.
3. YpaBHeHMe KacaTeabHOH K TpaduKky GyHKIMN 2-3
HpI/IMepLI HCTI0JIb30BaHUs HpOHSBO}]HOﬁ JUIST HAXO0XKACHHS HAUJIYUIIEro peiCHs B IIPUKIIAAHbBIX 3aJ1avdax.
4, Pemenne MNPUKIaJHBIX 3aJa4 Ha HAXO0XJICHUC HaI/I60J'[I)IJ_II/IX 1 HAMMEHBIIMX 3HAUCHUH PCajIbHBIX BEJIMIYNH 2-3
IlpakTuyeckue 3anustus 13, 14, 15, 16 8
1. BrluncieHye mpeenoB YUCIOBbIX MI0CIEN0BATEILHOCTEN
2. | JuddepenuupoBanne 31eMeHTapHBIX QYHKIUH.
3. | Iloctpoenue rpa¢ukoB GyHKIHUHA C HOMOLIBIO IPOM3BOLHOM.
4, | CocraBneHue ypaBHEHHUS KacaTeIbHON K rpaduky QyHKIMH.
CamocTosiTejibHasi padoTa 9
1. [NoaroroBka nokiana ¢ npedeHrarmeil Ha TeMy «[loHsATHE O TPOM3BONHON (PYHKIIMH .», HCIOIB3Ys BO3MOXK-
HOCTHU ceTH MHTepHeT.
2. INoxroroBka mokiaza ¢ mpe3eHTaluell Ha TeMy «YpaBHEHHE KacaTelbHOH K rpaguKy (GYHKIUM» HCIOIb3Ys
BO3MOXHOCTH ceTh VIHTEpHET.
3. | Pewenne 3agau Ha Temy: «AuddepeHipoBanue aneMeHTapHbIX GYHKINNY, «CocTaBlIeHHe ypaBHEHH Kaca-
TENBbHOM K rpaduKy (yHKIIHI)
4. | Pemenue 3amau Ha Temy: «CocTaBieHNE YpaBHEHHS KacaTeNbHON K rpaduKky HyHKINI
5. | Pemenue npukiagHeIX 3a/1a9 Ha HAXOXKACHHE HANOOIBIINX ¥ HAMMEHBIINX 3HAYEHUH pEaTbHbIX BEITHMYNH
Tema 1.6. Uuterpan u Conep:xaHue yueOHOr0 MaTepuaJa 8
€ro NpuMeHeHue 1. | IlepooOpa3uas u uaTerpai. [IpaBuna orbickanus mepBooOpa3HbIX. Tabnwma nepBoodpaszubix. Heompenenen- 1-2
HBI UHTETpal.
2. ®opmyna Herorora—Jleiiorrma. [IpuMeHenne omnpeneneHHoro HHTerpata Uit HaX 0K ACHHS TUTOMAIH KPUBO-
TuHeHHO! Tparnenyu. [ IpuMeHeHne onpeIeneHHoro HHTerpaia B YU3uKe U TeOMETPHHL.
IIpakTuuyeckue 3anaTus 17, 18 6
1. | BrluncieHne HEONPEACIEHHOr0 HHTErpaa.
2. | Beramcnenne onpeneneHHOro HHTErpaa.
CamocTosiTeibHasi padoTa 0

10




Tema 1.7 YpaBHeHus n Conep:xanue y4eOHOr0 MaTepuaJa 14
HepaBeHCTBA 1. | PanmoHanbHbIe, HppallMOHAJIBLHBIE YPABHEHHMS, CHUCTEMBI U HepaBeHCTBAa. OCHOBHBIE MIPUEMBI HX PELICHHS. 1-2
2. | INoka3aTenbHble U JTOrapupMUUECKHE ypaBHEHNUS], CUCTEMBI U HepaBeHCcTBa. OCHOBHBIE TPUEMBI HX PELICHHS 2-3
Ipaktnyeckue 3anaTus 19, 20, 21 6
1. | Pemenue panyioHaJ bHBIX U HPPALIMOHAIBHBIX YPAaBHEHHH, HEPABEHCTB M CHCTEM
2. | Pemenue nmokaszaTenbHbIX U JIOrapU(pMHUIECKIX YpPaBHEHH, HEPABEHCTB M CHCTEM ypaBHEHHH
3. | Pemenune TpuroHOMeTpUUECKUX YpaBHEHHI M CHCTEM
CamocTosiTeibHasi padoTa 4
1. | Pemenue panyioHaJ bHBIX U UPPALMOHAIBHBIX CHCTEM YPaBHEHHH.
2. | Pemenue nokasarenbHbIX YpaBHEHHH M HEPABEHCTB rpa)ueCKUM METO/IOM.
PA3JIEJI 2. TEOMET- 50
PUs
Tema 2.1 Ilpsimble U Cojnep:xanue yueOHOro MaTepuajia 12
TJIOCKOCTH B NPOCTPaH- 1. | OcHoOBHBIE aKCHOMBI cTepeoMeTpur. B3anmHoe pacronoxeHnue AByX NpsIMBIX B mpoctpaHcTie. [Ipu3Hak ma- 1-2
cTBe PpaJuIENBbHOCTH NPSAMOM U I1ocKocTH. [lapamiensHOCTh m1ockocTel. IlepnenauKynspHOCTh IPSAMOM U IIJIOCKO-
cru. Ilepnenaukyisp U HaknoHHas. TeopeMa o Tpex NepHeHIuKYIsIpax
2. Yron Mexy IpsIMON U IUIOCKOCTBIO. JIBYrpaHHbIN yroi. YToa MEXAy IIOCKOCTAMU. 1lepreHIuKynsipHoCTb 2-3
JIBYX IUIOCKOCTEM.
IIpakTHyeckue 3aHsaTus 22, 23 6
1. | Pemenue 3ana4 Ha TeMy: «llepreHIUKYIsIp M HAKJIOHHAS K IJIOCKOCTU
2. | Pemienue 3a7a4y Ha HaAXOXJIEHUE YTJIOB MEXKAY MNPSIMBIMHU, MapaIeNbHOCTh MPSMOI U IIOCKOCTH. Perenue
3a]1a4 Ha HaXO)KACHHE JIBYTPaHHBIX YIJIOB.
CamocTosiTeJibHAas padoTa 4
1. | BeinosnHeHne yae0HO-HuCCIeJ0BaTeIbCKOM paboThl Ha TeMy: «llapanseabHoe MPOSKTUP OBAHUEY.
Tema 2.2 Muororpanuu- | Cogeps;kanue y4e0HOIo MaTepuaJia 26
KH 1. Bepumunsl, pebpa, rpanu MHororpanauka. [Ipsmas u HakimonHast npusma. [lpaBunsHas npusma. [apamnenenu- 1-2
men. Ky0. [lpaBunbHas mupamuaa. Y cedeHHas mupamuga. Terpasap. CuMMeTpun B MHOTOrpaHankax. Cede-
HUSI Ky0a, MPU3MBbI M THPaMUIbL.
2. | Hunuazap u koHyC. YcedeHHBIH kKoHyc. OCHOBaHHME, BBICOTA, OOKOBas IIOBEPXHOCTh, 0Opa3yolas, pa3BepTka. 2-3
OceBble ceueHHs U CeUCHHUS, TApaJUIeIbHbIE OCHOBAHHIO.
3. | Berumcnenue miomaaei reomerpudeckux ten. MarerpansHas Gopmyna oobema. 2-3
Dopmynel 00beMa reOMETPHUIECKHX TeT
IIpakTuyeckue 3auaTus 24, 25, 26 6
1. | HaxokzaeHrne OCHOBHBIX 3JIEMEHTOB IPU3MBI U mupaMubl. [locTpoenne ceuennii kyda, MpU3Mbl M MUPAMHIBI
2. | HaxoxaeHne OCHOBHBIX JIEMEHTOB KOHYCA U IWJIMHIPA, Mapa 1 chepsl
3. | Beruncnenue miomasiei reoMeTpHYecKix Tei. BeraucieHne 00beMOB reOMeTPUYECKUX Tell.
CamocTosiTeibHasi padoTa 14
1. | HomroroBka koHCmekra Ha TeMmy: «MHOrOIpaHHbIC YINEL BBINyKIbIe MHOTOrPAHHHKH» HCIIONb3YS
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BO3MOXHOCTH CCTU HHTepHeT.

2. | IloxroroBka KoHCIEKTa Ha TeMy: « Teopema Diinepay HUCIoib3ysl BOSMOXKHOCTH ceTh MIHTepHeT.
3. | IonroroBka koHcnekra Ha Temy: «Illap u chepa, ux ceuenus. KacarenpHas mockocTb K cepe» :
4. | IloaroroBka KOHCIIEKTa Ha TeMy: «BhIUMCIIeHHE TUIoMa el TeOMETPHUYECKHUX Tl
5. | BoinonHenne yueOHO-HCCIIEN0BATENLCKON paboThl Ha TeMy: «KoHnueckue ceueHus U UX MPUMEHEHUE B TeX-
HUKE».
Tema 2.3. Koopauatsi foneplsgxanne yueOHOro MaTepuaJja 12
. €KTOPHBIE U CKaJISIPHbIE BETUYNHBI 1-2
BEKTOPLI [IpsmoyronbHas (1exapToBa) cHCTeMa KOOpPIMHAT B pocTpaHcTBe. [lepexoa oT ogHON NPSAMOYTONBLHOM Jie-
KapTOBOW CHUCTEMBI KOOPJHMHAT K Apyroi. dopmysa paccTosiHUS MEXy IBYMs TOUYKaMHU. Y paBHEHUS cephl,
TUIOCKOCTH U TIPSIMOH.
2. Bektopsl 2-3
Monynb Bektopa. PaBeHcTBO BekTOpoB. ClloXKEeHHE BEKTOPOB. ¥ MHO)KEHHE BEKTOpa Ha 4Yucio. Pa3noxkeHue
BEKTOpa IO HAITPaBJICHUAM. KOJ'IJ]I/IHeapHI)Ie BEKTOPHGI.
VYron mexay AByMs Bekropamu. [Ipoekuust Bekropa Ha ock. KoopauHaTel Bektopa. CKansipHOE ITPOU3BENCHUE
BeKTOpoB. CBOWCTBa CKAJSIPHOTO POM3BEICHHS BEKTOPOB. BhlunciieHne yria Mex, 1y BEKTOpaMHu.
IIpakTuyeckue 3anaTus 27, 28 4
1. BoinonHenue neicTBUN Hajl BEKTOpaMU. BbluncieHne CKasipHOro IPOU3BEACHUS BEKTOPOB. BekTopHoe
YpaBHEHHUE NIPSIMOU U TUIOCKOCTU
2. | Vicnonp3oBaHKe KOOPAMHAT U BEKTOPOB IIPU PELICHUH MaTEMATHYECKHX U MPHUKIIAIHbIX 33124
CamocTosiTejibHasi padoTa 4
1. Pemenue 3ana4u Ha TeMy: «BbllIOJIHEHUE NEHCTBUIN HaJ BEKTOpaMu»
2. | Pemenue 3a1a4 BEKTOPHBIM cIOCOOOM
PA3JIEJI 3. KOMBH- 14
HATOPHKA. JJIE-
MEHTBI TEOPUMU BE-
POSITHOCTEN U MA-
TEMATHYECKOM
CTATUCTHUKH
Tema 3.1 D1eMeHTBI Conep:kaHue yueOHOro MaTepuaja 6
KOMOMHATOPUKH 1 OcHOBHBIE TOHATHS KOMOMHATOPUKH. Pa3Menienus, nepecTaHoBKY, coueTaHusd. [IprMeps! mpocTeHmnx Kom- 1-2
OMHATOPHBIX 3a7a4.
IpakTuueckue 3ansaTus 29 2
1. | Pemenne npoctefimmx KOMOMHATOPHBIX 3a/1a4
CamocrosiTesibHasi padoTa 2
1. | IToaroroBka koHcnekTa Ha TeMy: «bunom Herotona. Tpeyronsruk Iackamsy
Tema 3.2. DjeMeHTBI Conep:xaHue y4eOHOro MaTepuaJa 8
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TeOpUH BEPOSITHOCTEH U
MaTeMAaTHYeCKoi cTaTH-
CTHKH

Cayuaiinble coObITHS.
BepostHOCT cOOBITHS
CoObITHS M ONIepaliy HaJI HUMH, BEPOSTHOCTD COOBITHSI.

1-2

IMpakruyeckue 3ansgTus 30, 31 4
1. Berurcienre BeposSTHOCTH COOBITHSI.

2. | IlpencraBieHne YUCIOBBIX TAHHBIX.

CamocTosiTesibHasi padoTa 2
1. | IlogroroBka koHcnekTa Ha Temy: «[IpencraBnenue naHHbIX. TaOIHIBI, THarpaMMBbI, TPA(UKH » UCTIONB3YS

BO3MOXKHOCTH ceTH MHTEepHeT.
JK3aMeH
Bcero: 183
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3. YCJOBMUS PEAJIN3ALIMA YUYEBHOM JUCIUTLIMHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTepPHAJIbHO-TeXHUYECKOMY 00ecredeHN 0

Peanuzauus yuyeOHOM AMCUMIUIMHBI TpeOyeT Hanuuus yuyeOHoro kabunera Marema-
THUKHU

O6opynoBaHue yuyeOHOTO KaOUHeETa:
— TI0CaJO0YHBIC MECTA MO KOJIMYECTBY 00yUaIOIINXCS;
— pabouee MEeCTO MpernoaaBaTers;
— KOMIUIEKT YYeOHO-HATJISAIHBIX TOCOOUH 1O JUCITUTLIHHE.
TexHuueckue cpeacTra 00ydCHHUS:
— KOMITBIOTED C JTUIICH3UOHHBIM IPOTPAMMHBIM 00YUYCHUEM;
—  MYJIbTHMEIHANPOEKTOP.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX M3aaHU, UHTepHeT-pecypcoB, 1ONMOJIHU-
TeJIbHOH JIUTEPATyPbI

OCHOBHbBIC HCTOYHUKH:

1. Amumos . A. u ap. MaremaTtuka: anredpa U Hadajga MaTeMaTHYECKOTO aHa-
nau3a, reomerpus. AnreOpa ¥ Hadala MaTeMaTHYECKOro aHanu3a (6a30BbIM U
yrayoseHasid ypoan).10—11 knaccel. — M., 2014.

2. Aranacsu JI. C., byry3oB B. ®@., Kagomner C. b. u np. Martemaruka: anredpa
U Hadajla MaTeMaTH4ecKkoro aHamm3a. ['eomerpus. ['eomerpusi (6a30BbIA U
yrayoseHasid yposau). 10—11 kimacesr. — M., 2014.

3. bammakoB M. M. Maremarnka: y4eOHUK JUIS CTYJ. YUPEKACHUU cpel. Tpod.
obpazoBanusi. — M., 2014.

4. bammakoB M. M. Maremaruka. COOpHUK 3a1ad podUILHON HampaBlIEHHO-
ctu: yue6. [locobue misg crya. yapexaeHui cpea. mpod. oopazoBanus. — M.,
2014.

5. bammakoB M. 1. Maremarnka. 3agauynuk: yae0. mocoOue aIsl CTyI. YUpexKae-
Hull cpen. mpod. obpazoBanus. — M., 2014.

6. bammakoB M. WM. Maremarnka. DJIEKTpOHHBIH y4e0.-METOJ. KOMIUICKC IS
CTYyJI. YUPSKICHHH cpel. mpod. oopazoBanus. — M., 2015.

JlonoJiHuTeIbHbIE HCTOYHUKU:
1. bammakoB M. U. Marematuka (6a3oBbiil ypoBeHb). 10 kinacc. — M., 2014.

2. bammvakoB M. U. Matematuka (6a30BsIi ypoBens). 11 kmace. — M., 2014,

3. bammMvakoB M. U. Anrebpa u Hauama aHanm3a, reomerpus. 10 kmacc. — M.,
2013.
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4. bammakoB M. 1. Marematuka (0a30Bbiil ypoBeHb). 10 kimacc. COOpHUK 3a1ay:
yueb. nocodbue. — M., 2008.

5. bammakoB M. U. Maremaruka (0a30Bbiii ypoBeHb). 11 kimacc. COopHUK 3a1ay:
yue0. nmocodbue. — M., 2012.

6. I'yce B. A., I'puropse C. I'., UBonruna C. B. Maremartuka nist npodeccuit u
CHEUANbHOCTEH COLMAIBbHO-3KOHOMHUYECKOr0 Npouis: Y4eOHUK ISl CTYI.
yupexaeHuit cpell. mpod. odpazoanus. — M., 2014.

7. Komsarun }0.M., TkaueBa M. B, ®enepora H. E. u np. Maremaruka: anredbpa u
Hayajla MaTeMaTHYeCKOro aHainu3a. Anredpa u Hayajga MaTeMaTU4ecKoro aHa-
nu3a (6a3oBbId U yriyoneHHbd ypoBHH). 10 kiace / mox pen. A. b. Kuwxuen-
ko. — M., 2014.

8. Komsrun I0.M., Tkauea M. B., ®enepora H. E. u np. Maremaruka: anredpa
U Hayaja MaTeMaTHYecKoro aHaiau3a. AireOpa W Hayajga MaTeMaTHYeCKOro
aHanu3a (0a3oBbli U yrayOneHHbI ypoBHU). 11 kiace / mox pea. A. b. XKux-
yenko. — M., 2014.

HNuTepHeT-pecypcebl
1. www. fcior. edu. ru (MudopmManmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE Ma-
TEpHUaJbl).

2. www. school-collection. edu. ru (Equnas xomiekiuu nudpoBsix 00pa3oBa-
TEJIBHBIX PECYPCOB).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM

JTUCHUATNIUHBI

Kontpons u oImeHka pe3yibTaTOB OCBOCHUSI Y4e€OHOW JUCHUTUIUHBI
OCYIIECTBIISICTCS MpernojaBaresieM B MPOoIecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH,
TECTUPOBAHMUSI, & TAKXKE BBIMOJHEHUS OOYYalOUMMHCS WHAUBUIYAIBHBIX 3aJIaHHM,

MPOEKTOB, UCCIIEJOBAHUN.

Pe3yabTaThl 00yueHUs
(ocBOCHHBIC YMEHUS1, YCBOCHHbIEC
3HAHUA)

@opMbI M METOABI KOHTPOJIA U OLIeH-
KM pe3yJIbTATOB 00y4eHUs

YMenus:

BJIQJIETh METOJIaMHM JIOKA3aTEIbCTB U
AJTOPUTMOB PEIIECHUS, YMEHHUE UX
PUMEHSATh, IPOBOJUTD JTI0KA3aTEIb-
HBIC PACCYXKIEHUS B X0/ PEIICHUS
3a1a4

OneHka pe3yibTaTOB BBIOJHEHHOTO 3a-
JIaHWS] — PEUICHUS 3314,

OIICHKAa pEe3yJIbTATOB BBHITIOJHECHUS MpPaK-
THYECKUX 3aJIaHUMN;

OIICHKA 3aIIUThI JIOKJIaJa

BJIaJACTh CTaHAAPTHBIMHA IIpUCMaMU
peUICHUs palliOHAJIIBHBIX 1 HPpPALINO-
HaJIBHBIX, ITIOKAa3aTCIIbHBIX, CTCIICH-
HBIX, TPUTOHOMCTPHUYICCKUX YPaABHC-
HUU U HCPABCHCTB, UX CUCTCM

OreHKa pe3ysIbTaTOB BBITIOJTHEHHOTO 3a-
JaHUS — pEelIeHus 3a/1a4,

OIICHKA PE3YJIbTATOB BBITIOJTHEHUS TPaK-
THYECKHX 3aJlaHUM;

OlI€HKA 3alUTHI JOKJIaaa

HCITIOJIb30BAHUC I'OTOBBIX KOMIIBXOTCP-
HBIX IIpOrpaMm, B TOM 4HUCJIC OJIA I10-

OneHka pe3yiabTaTOB BHIIIOJHEHHOTO 3a-
JTaHUS — PEIICHUS 3a]1a4;

UCKa MYTH PELICHUS U WLIIOCTPALIMU | OLICHKA BBITIOJTHEHUS yueOHo-
pelIeHUs] ypaBHEHUN U HEPABEHCTB HCCIIEIOBATEILCKON paOOThI

BJIaJI€Th OCHOBHBIMU NOHSATUSIMU O OueHka 3aluThl JOKIaAa;

IJIOCKUX ¥ IPOCTPAHCTBEHHBIX I'€0- OILICHKA BBITIOJTHEHUS yueOHo-

MEeTpUYECKHUX (PUTypax, iX OCHOBHBIX
CBOICTBaxX

HCCIIEIOBATEILCKON pabOThI

pacno3HaBaTh reoMeTpudeckue pury-
pBI Ha YepTekax, MOACISIX U B pealib-
HOM MUpE

OueHka pe3ysbTaTOB BBIIIOJIHEHHOIO 3a-
JaHUs — pelIeHus 3a/1ay4;

OIICHKA PE3YJIbTATOB BBIIIOJTHEHUS MpPAK-
TUYSCKUX 3aJIaHUH,

OIICHKA 3alIUThI IOKIJIA/IA;
OIICHKa BBITIOJTHEHUS
UCCIIEIOBATEIBCKON pabOThI

yaeOHo-

MIPUMEHSATH U3yUYECHHBIE CBOWCTBA I€0-
MeTpudeckux puryp u hopmyn ais
pEILICHUsI TEOMETPUYECKUX 3a]1a4 U 3a-
J1a4 ¢ MPAKTUYECKUM COJAEP)KAaHUEM

OrieHKa pe3ynbTaTOB BHITIOJHEHHOTO 3a-
JTAaHUS — PEIICHUS 3a]1a4;

OIICHKA PE3YJIbTAaTOB BBINTOJHECHUS MPAK-
TUYECKHUX 3aJIaHUH,

OIICHKA 3aIllUTHI JOKJIAJa;

OLICHKAa BBITIOJIHCHU yqe6Ho-
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UCCJIeI0BAaTENbCKON pabOThI

BJIAJI€Th HABBIKAMU UCIIOJIb30BaAHUS
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM
IIPU pEeLICHUU 3a]1a4

O1eHka pe3ysbTaTOB BBINOJIHEHHOTO 3a-
JAHUs — peLIeHus 3a/1ay;
OLIEHKa BBITNIOJIHEHUS
UCCJIeI0BAaTENbCKON pabOThI

yueOHo-

Hax0JICHUE M OLICHUBAHHE BEPOSIT-
HOCTH HACTYIUIEHUs COOBITHI B MPO-
CTEHIINX NPAKTUYECKUX CUTYAIUAX

OueHka pe3yinbTaTOB BBIIOJHEHHOTO 3a-
JIaHUs — PELICHUS 3a/1a4;

OLICHKA PE3YJIbTATOB BBIIIOJHEHUS TMPAK-
TUYCSCKUX 3aJIaHUH,

OLICHKA 3aIl[UThl JOKJIAJa;
OLICHKA BBIIIOJTHEHUS
UCCIIEJIOBATEIHLCKOM pabOThI

yueOHo-

SHAHMA:

peACTaBICHUsI 00 OCHOBHBIX MTOHATH-
X MAaTEMATHUYECKOT0 aHAJIN3a U UX
CBOUCTBAX

OreHka pe3ynbTaToB BBITOJHEHHOTO 3a-
JAHUS — PEIICHUS 3a]1a4;

OIICHKA PE3YJIbTATOB BBITOJTHCHUS TPaK-
TUYECKUX 3aaHUM;

OIICHKA 3al[UThI JOK/Ia/a;
OIICHKA BBIIIOJIHEHUSA
UCCJIeI0BAaTEIbCKON PabOTHI;
OIICHKA BBITIOJTHCHUS KOHTPOJIBHOW pa-
OOTEI

yueOHo-

XapaKTEPUCTUKHU TTOBEICHHS (HYHKITUH,
MCIIOJIb30BAHUE MTOJTYYEHHBIX 3HAHUU
JUUIs1 OTIUCAHUA U aHAJIU3a PeallbHBIX
3aBUCHUMOCTEH

OreHKa pe3yIbTaTOB BBITTOJTHEHHOTO 3a-
JaHUS — pElIeHUs 3a/1a4,

OIICHKA PE3YJIbTATOB BBITIOJTHEHUS TPaK-
TUYECKUX 3aJaHUM,

OILIEHKA 3aIUThI JOKJIA/a;
OLIEHKA BBIIIOJIHEHUS
HCCIIEIOBATEIBLCKON pabOThI

y4eOHO-

IIPEACTABIICHUS O IPOLIECCAX U SIBJIE-
HUSIX, IMEIOIIUX BEPOATHOCTHBIN Xa-
paKTep, CTAaTUCTUYECKUX 3aKOHOMED-
HOCTSX B PEaJIbHOM MUpPE

OueHka pe3yJbTaTOB BBIIIOJIHEHHOIO 3a-
JaHUs — pelIeHus 3a/1ay;

OIICHKA PE3YJIbTATOB BBIIIOJTHEHUS MpPAK-
TUYSCKUX 3aJIaHUH,

OIICHKA 3alIUThI IOKIA/IA;
OIICHKa BBITIOJTHEHUS
UCCIIEIOBATEIBCKON pabOThI

yaeOHo-

OCHOBHBIE MOHSTHSI JJIEMEHTAPHON
TEOPUHU BEPOSITHOCTEN U OCHOBHBIE
XapaKTEPUCTUKU CITyYalHBIX BEJIMYMH.

OueHka pe3ysbTaTOB BBIIIOJIHEHHOIO 3a-
JaHUs — pelIeHus 3a/1ay4;

OIICHKA PEe3yJIbTATOB BBIMIOJIHEHUS MpPaAK-
TUYSCKHUX 3aJIaHUH,

OIICHKA 3alUThI IOKIIA/IA;
OIICHKA BBITIOJTHEHUS
UCCIIEIOBATEIBCKON pabOThI

y4eOHO-
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5. XAPAKTEPUCTUKA OCHOBHBIX BUJ1OB JEATEJBHOCTH CTY-

JTEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUJI0B Y4eOHOI 1eATeJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBIX JIeiiCTBHI)

BBenenue

O3HaKOMIIEHHE C POJIBI0 MATEMAaTHKH B HAyKe, TEXHUKE, SKOHOMHUKE,
WH(POPMAIMOHHBIX TEXHOJOTHSIX M MPaKTUYeCKOH aesTenbHocT. O3Ha-
KOMJICHHUEC C LICIAMU U 3aga4aMU U3Yy4YCHHUA MAaTEMATHUKU IIPHU OCBOCHUU

npodeccuii CI10 u cnenuansHocteit CI10

Auareopa

Pa3Butne NoHATHS 0 YHUCIIE

Brimonnenne apudMeTHuecKuX ACHCTBUN HaJl YUCIaMH, cOYeTas yCT-
HBIC M MUCbMEHHBIE TprueMbl. HaxoxxaeHue mpuOImkKeHHbIX 3HAaYeHHH
BEIMYUH U MOTPEUTHOCTEN BHIYHUCIEHUH (aOCOTIOTHON M OTHOCHTEN b-
HOW); CpaBHEHHE YNCIIOBBIX BhIpaskeHnH. Haxoxkaenue ommubok B mpe-
00pa30BaHUAX U BBIYHUCIIEHUAX (OTHOCUTCS KO BCEM ITyHKTaM MPOrpaM-
MBI)

Kopnu, crenenu, jorapud-
MbI

O3HaKkoMIIEHHE C TTOHSITHEM KOpHS N-i CTEeNeHH, CBOMCTBaMH pajnKa-
JIOB U NPaBWJIAMU CPABHEHUS KOpHEH. DPOpMyYIMPOBAHUE ONPEEICHUS
KOPHSI U CBOMCTB KOpHEH. BrluncieHne u cpaBHEHUE KOPHEN, BBINOJI-
HEHUe NMPUKKJIKK 3HaueHus KopHsl. [IpeoObpa3zoBanue YMCIOBBIX H OYK-
BEHHBIX BBIPAXKEHUI, COMIEpKAIINX paJuKaibl. BeIoIHEHNE pacyeToB
1o ¢popmysiam, coJiep KaliiuM PaiKalbl, OCYIIECTBIISSI HEOOX OTUMbIE
MOJICTAHOBKH U npeobpa3zoBanus. Onpe/enenrne paBHOCHILHOCTH BbI-
pakeHull ¢ pagukagamu. PellleHre nppauoHaibHbIX YPaBHEHUM.
O3HaKOMJIEHHE C TTOHSATHEM CTENEHH C IEWCTBUTENBHBIM ITOKA3aTEIEM.
Haxoxnenue 3Ha4eHuil cTeneHy, UCIIONb3Ys IPU HEOOXOIUMOCTH UH-
CTpYMEHTAJIbHbIE CPEICTBA. 3allUChIBaHUE KOPHS N-i CTENEHU B BUJIE
CTENEHU C APOOHBIM TIoKa3aTeneM 1 Hao0opoT. PopMyIHupoBaHUE
CBOMCTB cTeneHel. BriunciieHue creneHel ¢ paidoHaibHbIM ITOKa3aTe-
JIEM, BBITIONTHEHUE NIPUKUJKY 3HAYECHUS CTEIIEHH, CPABHEHUE CTEIIECHEN.
[Tpeobpa3oBaHne YUCIOBBIX M OYKBEHHBIX BBIPA)KEHUH, COAEPIKAIINX
CTETEeHU, IPUMEHSS CBOMCTBA. PellieHne nmoka3aTesbHbIX YpaBHEHUH.
O3HakoMIIEHHE C IPUMEHEHNEM KOPHEH U CTeneHel P BBIYNCICHUN
CPEOHMX, ACIECHAN OTPE3Ka B «30JI0OTOM CEUECHUMN». Pelenne npuknan-
HBIX 33a4 Ha CJIO0XHBIE IPOLICHTHI

IIpeodpazoBanue aaredopau-
YeCKMX BbIPa:KeH Uil

Bremonaenne npeoOpa3oBaHmii BEIpaKeHNH, pUMeHeHne GopMyd, CBS-

3aHHBIX CO CBOMCTBaMHM CTereHer u morapudmon. Onpenencaue odma-

CTH JIOITyCTUMBIX 3HaYEHHUU JIOTapru(PMIUIECKOr0 BeIpakeHus. Permenne
Jorapu(MUYECKUX YpaBHEHHH

OCHOBBI TPHTOHOMETPHUUA

OcCHOBHbBIE TOHATHSA

Wzyuenne paguanHOrO METOAA U3MEPEHUS YIJIOB BPAIECHNS U UX CBSI3U
¢ TpaaycHoil mepoii. I300pakeHre yrioB BpalieHus: Ha OKPYKHOCTH,
COOTHECEHHUE BEJIMYMHBI YIJIa C €r0 PACIIOJIOKEHUEM.
DopMynHpOBaHHE OMPENEICHU TPUTOHOMETPHYIECKUX (PYHKITHIT st
YIJIOB TTOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOT'O TPEYT'OJIbHUKA U
00bsACHEHHE X B3aUMOCBSI3H

OcHOBHBIC TPUTOHOMETPH-
YecKHe TOkKAeCTBA

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUIECKUX TOXKIECTB IS BBIYHCIIE-
HUSl 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKIMH 110 OAHOW U3 HUX

IIpeoGpa3zoBanus npocreii-
LIHUX TPUTOHOMETPUYECKHX
BbIpa:KeHU

WzyueHne oCHOBHBIX (OpMyYsT TPUTOHOMETPHH: (POPMYJIBI CIOKEHUS,
YIBOEHUS, TPE0Opa30BaHNUs CyMMbl TPUTOHOMETPHUECKUX (DYHKINH B
IPOM3BECHUE U ITPOU3BEICHNUS B CYMMY U IIPUMEHEHHE ITPU BbIUHCIIC-
HUU 3HA4YEHUS TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOILLEHHS €ro.
O3HaKoOMJIEHHE CO CBOMCTBAMU CUMMETPHUH TOUYEK HA EAMHUYHON
OKPYXHOCTH M IPUMEHEHHUE UX JUIs BbIBOJIa ()OPMYJI IPUBEACHUS

IIpocreiimine TpUroHOMeT-
puYecKHe YPABHEHHsS M He-

Pemenne no ¢popmynam 1 TPUTOHOMETPUIECKOMY KPYT'y MPOCTEHIINX
TPUTOHOMETPHUYECKUX YpaBHeHUH. [IpuMeHenne oOmx METOmOB pe-
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paBeHCTBa

IMCHUA ypaBHeHI/Iﬁ (HpI/IBCI[CHI/IC K HHHCﬁHOMy, KBaApaTHOMY, METOI
PAa3JI0)KCHUSA Ha MHOXUTCIIN, 3aMCHBI HGpCMCHHOI\/'I) Ipu pCIICHUN TPHU-
TOHOMCTPUUICCKUX ypaBHeHI/Ifl. YMeHue orMeuaTh Ha Kpyre pCeuicHusAa
HpOCTCI>'IHII/IX TPUTOHOMCTPUUICCKUX HCPABCHCTB

ApKCHHYC, apPKKOCHHYC,
ApPKTAHTeHC YMCcIa

O3HakoMIIEHHE C TIOHSITHEM OOPAaTHBIX TPUTOHOMETPHUUECKUX (YHKITUH.

W3yuenue onpeneneHuii apkCUHyca, apkKKOCHHYca, apKTaHT'eHCca Yncia,

(dhopmynupoBaHue UX, N300paKEHNE Ha SMUHIUYHON OKPY>KHOCTH, TPH-
MEHEHHE [TPH PEIICHUH YpaBHEHUH

®YHKIHUU, UX CBOMCTBA U TPA®UKH

®yukuuu. [Tousitue o He-
NPEPHIBHOCTH (PYHKIHHU

O3HaKOMJIEHHUE C MTOHATHEM TIEpEMEHHOI, MpuMepaMH 3aBUCUMOCTeN
Mex Iy nepeMeHHbIMA. O3HaKOMIIGHHE C MTOHSTHEM TpaduKa, onpeae-
JIeHU e MIPUHAJISKHOCTH TOUYKH rpaduky ¢pyHkuuu. OnpeneneHue mno
(hopMmyiie mpocTeiiiiel 3aBUCUMOCTH, BUa ee rpaduka. Beipaxenue mo
(dhopmyIe ofHOM nepeMeHHoN yepe3 apyrue. O3HaKOMIIEHHE C ONpesie-
nenueM QyHKIuM, popmyinupoBaHue ero. HaxoxaeHue odmactu orpe-
JieNieHns U 001acTH 3HaYeHui QpyHKImMn

CpoiicTtBa pynkuumn. I'pa-
(puyeckasn nHTEpNIpEeTALML.
IIpumepsl pyHKIHOHATB-
HBIX 3aBHCHUMOCTEH B pe-
AJBHBIX IIpoLIecCaX U sABJIE-
HHUSA

O3HakoMIIeHHE ¢ TpuMepaMu GYHKITMOHAIBHBIX 3aBUCHMOCTEH B pe-
aJBHBIX MPOIEcCcax U3 CMEXHBIX TUCHUIITNH. O3HaKOMIIEHHE C JJOKa3a-
TENbHBIMH PACCYKIECHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON U KBaapa-
TUYHOHN (PYHKIWH, TPOBEICHIE UCCIIEAOBAHNS JTUHEHHOMN, KyCOUHO-
JIUHEWHOM, TPOOHO-TMHEHHOW U KBaIPaTUIHON (YHKIIMA, IOCTPOCHUE
ux rpadukos. IToctpoeHue u urenue rpadukoB ¢pyHkimid. Mccnemnorpa-
Hue ¢pynkuuu. CocraBieHue BUI0B QYHKIHMHA 10 JAHHOMY YCIIOBHIO,
pelieHue 3a/1a4 Ha SKCTpeMyM. Brimonaenne npeobpa3oBanuii rpaduka

GbyHKIMH

Oo0paTHble PYHKIUH

Wzyuenne noHsTHS 00paTHOHN (PYHKIMH, ONpeNielieH e BHIA U TIOCTPOe-
Hue rpaduka oOpaTHON HYHKIINN, HAXOXKICHHUE €€ 00JIacTH OIpenene-
HUSA ¥ 00J1acTH 3HaYeHUH. [IprMeHeHre CBOWCTB (DYHKITHI MIPH UCCITe-

JIOBaHWW ypaBHEHUH U PEIICHUH 3a7ad Ha SKcTpeMyM. O3HaKOMIIEHUE C

MTOHATHEM CIIOKHOU (PYHKITUHU

CrenenHble, MoKa3aTelb-
Hble, JJorapupmMuyecKue u
TPUTOHOMETPUYECKHUEe
¢pynkuun. O6paTHbie TPU-
roHOMeTpUuYecKkre PyHKIHMHU

Brruucnenue 3HaueHni GyHKIMHA 110 3HAYSHHTIO apryMenTa. Onpenene-
HY€ TIONIOXKEeHUS TOYKH Ha rpadrke o ee KoopauHaTaM U Hao0OpOT.
Hcnons3oBanue CBOMCTB PYHKIIWI 711 CpAaBHEHH S 3HAUCHHH CTeeHen
u morapudmoB. [locTpoenne rpaduKoB CTEITEHHBIX U JIOTapupMUIIe-
CKUX (YHKIIHH.

Pemenrie mokazaTenbHBIX U JOrapu(MHUIECKUX YpaBHEHUN U HEpa-
BEHCTB 110 M3BECTHBIM anropuT™MaM. O3HAKOMIICHHE C TIOHSTHEM Herp e-
PBIBHO# meproandeckor (QyHKIUH, HOpMyTHpOBaHUE CBONCTB CHHYCA
1 KOCHHYCa, TIOCTpOeHNe UX rpadukoB. O3HaKOMIIEHHE C TIOHATHEM
TapMOHHMYECKUX KOJIeOaHMi 1 MpUMepaMy TApMOHUYECKUX KoneOaHui
JUTS OTIMCAaHUS TIPOIIECCOB B GU3UKE U IPYTHUX oOnacTsax 3HaHusA. O3Ha-
KOMJIEHHUE C TIOHATHEM Pa3pbIBHON IEPUOJNIECKON QPyHKIHHU, POpMY-
JTUpPOBaHKE CBOWCTB TAHTEHCA M KOTAaHTEHCa, TOCTPOEHHUE UX TPadHKOB.
[IpumeHeHne cBOMCTB PYHKIINHN A1l CpaBHEHHS 3HAUEHUI TPHUTOHOMET-
pydecknux pYHKIWN, pelIeHUs] TPUTOHOMETPHUIECKUX ypaBHeHui. [1o-
cTpoeHre rpaduKoB 00OPaTHBIX TPUTOHOMETPUIECKUX (PYHKIIUN U Ope-
JIeNIEHUE T10 rpaduKaM X CBOUCTB. BrirmonHenue mpeodpazoBaHus rpa-
(huKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocnemoBareIbHOCTH

O3HakoMIIEHHE C TIOHSTHEM YHMCIOBON MOCIIEA0BATENbHOCTH, CIIOCO0a-
MM €€ 3a/IaHHs, BEIYUCICHUSIMH ee WieHOB. O3HAaKOMJICHHUE C TIOHSATHEM
npezena nocyieaoBaTeabHOCTH. O3HAKOMIIGHHE C BEIYUCIECHUEM CYMMBI
0ECKOHEYHOr0 YHCIOBOr0 Psija Ha IPUMEPE BBIYMCIICHUsI CYMMBI Oec-
KOHEYHO YOBIBAIOIEH reOMETPpUIEeCKOi mporpeccuu. Pemenne 3amau Ha
npuMeHeHue GpopMyIbl cyMMbl OECKOHEUHO YOBIBAIOIIEH reoMeTpue-
CKOI mporpeccuu
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ITpousBoaHas u ee mpume-
HeHue

O3HakoMIJIEHHE C TIOHSITHEM MTPOU3BOAHON. M3yuenne u popmynupoBa-
HHUE €€ MEXaHUYECKOIr0 U TEOMETPUYECKOTIO CMBICIIA, U3yUYEHHUE Al 0-
pUTMa BBIYMCIIEHHS TPOM3BOAHON HA MPUMEPE BHIYHUCIIEHUS MITHOBEH-
HOHM CKOPOCTH M YIJIOBOTO Kod(duumeHTa kacarenbHoi. CocTaBiieHne
ypaBHEHUS KacaTelbHOH B 001IeM Bujae. Y cBoeHHe npaBui quddepeH-
UPOBaHUS, TAOIHIBI IPOU3BOAHBIX SJIEMEHTAPHBIX (GYHKIHUA, TIPHMe-
HeHue i auddepennpoBanus QyHKIMN, COCTABICHHUS ypaBHEHUS
KacaTenbHOW. 3yueHue TeopeM o CBSI3U CBOMCTB (YHKIIUH U TIPOU 3-
BOJHOMH, popmynupoBka ux. [IpoBeseHue ¢ MOMOIIBIO TPON3BOJHOM
UccIeIoBaHusl QYHKINH, 33JaHHOH (opMyInoid. Y cTaHOBIEHUE CBSI3U
CBOMCTB (DyHKIMHU M MTPOU3BOAHOM 1O X rpadukam. [Ipumenenue mpo-
W3BOJHOM JUTA pPElIeHU 3a/1a4 Ha HaXOKAeHHe HanOoJIbIIero,
HAaMMEHBIIIEro 3HaUeHHs ¥ Ha HaXOXKJEHHE IKCTpeEMyMa

IlepBooOpa3nas u UHTErpaJ

O3HaKkoMIIEHHE C TTOHSITHEM MHTErpajia U nepBoodpasHoil. M3yuenue
NpaBuIIa BEIYUCIICHUS 11epBO0Opa3Hoi u TeopeMbl HproToHa—
Jleitbuuia. Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOMN U €€ MPOU3BO/I-
HOH, BBIYMCIICHHE TIEpBO0OOpa3HOi Jiist JaHHOH pyHKImu. Pemenne 3a-
Jlad Ha IPUMEH eHe UHTEerpasia Jlsi BRIUMCICHUS (PU3NUECKUX BETHUNH
U Iiouiaaen

YPABHEHHWSA U HEPABEHCTBA

YpaBHeHus U CHCTEMBI
ypaBHeHnnii HepaBeHncrBa u
CHCTEMbI HEPABEHCTB C /IBY-

Msl epeMeHHbIMHU

O3HaKoOMIIEHHE C TPOCTEUIITMMH CBEJICHUSIMH O KOPHSIX ajreOpande-
CKUX YpaBHEHUH, MOHATHSIMH MCCIIEIOBAHNS YPABHEHHUI U CHCTEM
ypaBHeHU. M3ydeHne Teopuu paBHOCUIBHOCTH YPABHEHUM U €€ IPU-
MeHeHnd. [loBTopenue 3amucu penienns CTaHAapTHBIX ypaBHEHHH,
MPUEMOB MPE0OPa30BaHNA YPaBHEHNUH I CBEIEHUS K CTAHIAPTHOMY
ypaBHeHMIO. Penienne panrioHaabHbIX, UPPallMOHAIBHBIX, IOKA3aTEb-
HBIX U TPUTOHOMETPUYECKHUX YpaBHEHUH U cucteM. Mcronp30BaHnue
CBOMCTB U TpauKoB PYHKITNI IJIs1 perieHns ypaBHeHui. [lopTopenue
OCHOBHBIX IIPUEMOB PEILLIECHUS CUCTEM. PellieHne ypaBHEHHI ¢ mpuMe-
HEHHEM BCeX MPUEMOB (Pa3IoKeHNU Ha MHOXHUTENH, BBEICHNUS HOBBIX
HEM3BECTHBIX, MOJICTAHOBKH, Tpaddeckoro Merosa). Pemenne cucrem
YpaBHEHUH C MPUMEHEHHEM Pa3IMIHBIX cIT0co00B. O3HAKOMIICHHE C
OOIIMMH BOIPOCAMH PEIIEHUS HEPABEHCTB M HCIIOIB30BAHNE CBOMCTB U
rpadukoB (HYHKIHIH MU pellieHnH HEPaBeHCTB. Pelenie HepaBeHCTB U
CHCTEM HEpaBEHCTB C MPUMEHEHNEM Pa3INIHbIX crioco0oB. [Iprmene-
HHE MaTEMaTUYECKUX METOAOB JUIsl PELICHUS COAEPKAaTENbHBIX 3a/1a4 U3
pa3IMYHBIX 0bJacTel HAyKH W MPaKTUKH. VHTepIpeTHpoBaHue pe3yib-
TaTOB C YYETOM PEAJIbHBIX OIpPaHUYEHUI

3JIEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHbIE MIOHATHS KOMOM-
HATOPUKH

Wzydenune npaBuia KOMOMHATOPUKH U TIPUMEHEHUE ITPU PEIICHUH KOM-
OMHATOPHBIX 3a7a4. Perenne KoMOMHATOPHBIX 3a1a4 METOIOM Tepedo-
pa | o MpaBmiTy yMHOKeHUsI. O3HaKOMIIEHHE C TIOHATUSIMU KOMOMHA-
TOPUKH: Pa3MENISHUSIMH, COYETaHUSIMH, TIEPECTAHOBKAMHU U (OPMYITaMH
Ut uX Beraucnenns. OObsCHeHNE U IpUMeHeHne (GopMyJI s BBIUHC-
JIEHWs pa3MeIleHui, IepecTaHOBOK U COYETaHWH TP peIIeHUH 3a/1a4.
OznakomuteHue ¢ 6mHomoM HeroTona u TpeyroiasHukom [lackans. Pe-
IIeHNEe TPAaKTUYECKHUX 3a]1a49 C HCIIOIb30BAHUEM MTOHSITUN U MPaBUIT
KOMOWHATOPHKH

JJIeMeHThI TEOPHHU BEPOSAT-
HOCTeH

H3yueHne KITacCHUECKOro ONPEICTCHUs] BEPOSATHOCTH, CBOMCTB BEPOSIT-
HOCTH, TEOPEMBI O CYMME BEpOSTHOCTEH. PaccMOTpeHue MPpUMEpPOB BbI-
YHCIICHUS BEpOSATHOCTEH. PerieHue 3a/1a4 Ha BEIYMCIICHUE BEPOSTHO-
CTeH cOOBITHI

I[IpeacraBienne TaHHBIX
(Ta0uUbl, AUATPAMMBbI,

rpadpuku)

O3HakOMIICHHE C npeaACTaBJICHUEM YHCIOBBIX NAHHBIX U UX XapaKTCPU-
crukamu. Pemenue MPAaKTUYCCKUX 3aJia4 Ha 06pa60TKy YHUCJIOBBIX JaH-
HBIX, BBIYUCJICHUC UX XAPAKTCPUCTHUK

I'EOMETPUSA
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IIpsimMble ¥ IJIOCKOCTH B
NPOCTPAHCTBE

DopMyIIMPOBKA U IIPUBEACHUE JIOKA3ATENLCTB IPU3HAKOB B3aUMHOIO
pacrosnokeHus IpsMbIX U INIOCKOCTeN. Pacrio3HaBaHue Ha yeprexax U
MOJENSAX PA3IMUHBIX CIIy4aeB B3aMMHOIO PACIIOIOKEHUS NIPSAMBIX U
IIJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CyKJeHUN. DOpMyIupOBaHUE
OIpeneneHnii, MPU3HAKOB U CBOMCTB MapaslIeNbHbBIX U MEPIEHIUKYIAP-
HBIX IIJIOCKOCTEH, ABYIPAHHBIX U JIMHEHUHBIX YIVIOB. BeINloHeHue no-
CTPOEHUS YIJI0B MEKIY NPSMBIMU, IIPSIMOM U TUIOCKOCTBIO, MEXY
IIJIOCKOCTSIMU 110 OIIMCAHMIO U pacliO3HaBaHUE UX Ha Moxensx. IIpume-
HEHUE IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U IIJIOCKOCTEH IpU
pemennu 3aaad. Mzo0pakeHne Ha pUCYHKAaX U KOHCTPYHPOBaHHUE Ha
MOJIENSAX MEPIEHUKYIISPOB U HAKIIOHHBIX K IUIOCKOCTH, IPSMBIX, 1a-
paJIETbHBIX TIOCKOCTEH, YIIIOB MEKIY MPSMOH M TIIOCKOCTBIO U 000C-
HOBaHUE NocTpoeHus. Pemenue 3aa4 Ha BBIYUCIEHUE TE€OMETPUYECKUX
Benn4yuH. ONKChIBaHUE PACCTOSHUS OT TOYKH JI0 MIIOCKOCTH, OT MIPSIMOI
JI0 IIJIOCKOCTH, MEXAY IIJIOCKOCTSIMU, MEXY CKPEILIMBAIOLIUMUCS IIPsI-
MBIMH, MEXKy POU3BOIBHBIME (pUTYypaMul B ipocTpaHcTBe. DopMyIu-
pOBaHMeE U JOKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpEM
CYIIIECTBOBaHMsI, CBOMCTBA). I300pakeHNe Ha YepTexKax U MOACIIX
paccTosiHUS 1 000CHOBaHUE CBOMX CyXAeHUU. OnpeneneHre u BbIUC-
JIEHUE paccTOsSHUM B pocTpaHcTBe. [IpuMeHenne GopMyn u TeopeM
TUTAaHUMETPUH IS pemieHus 3a1ad. O3HaKOMIIEHHE C TIOHSTHEM apai-
JIEJIBHOTO ITPOEKTUPOBAHMS U €r0 CBOMCTBaMU. DOPMYyIHpPOBAHUE TEO-
PEMBI O IUIOIMIANA OPTOrOHAJIBHOM MPOEKMU MHOrOYyrojsHuKa. [Ipume-
HEHUE TEOPHH JIJIsi 000CHOBAHUS TIOCTPOSHU U BBIYUCICHUN. Apry-
MEHTUPOBAHUE CBOMX CYXJICHHUM O B3aMMHOM PaCIOJIOKEHUH IIPO-
CTPAHCTBEHHBIX QUTYP.

MHororpaHHUKH

Onucanne U XapaKTepPUCTHUKA Pa3IMYHBIX BHJIOB MHOTOTPaHHHUKOB, TIe-
pEUYHUCIIEHNE UX DIIEMEHTOB U CBOMCTB. M300pakeHre MHOTOTpaHHUKOB
Y BBITTOJTHEHHE MTOCTPOEHHS Ha H300paKEHUAX U MOJIENIIX MHOTOTpaH-
HUKOB. BBIuniciieHre TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEH-
HBIX KOH(QHUTypaIusaxX, apryMEeHTHPOBaHNE CBOUX CY)XKJIEHUH. Xapakre-
pHUCTHKa 1 N300paskeHNe CeIeHNs, Pa3BepTKH MHOTOTPAHHUKOB, BBI-
YyHclieHre IIonaae nopepxuocren. [loctpoeHne npocTeninmx cede-
HUH Ky0a, Mpu3MBbL, TupaMuabl. [IpumMenenne GakToB U CBeNeHU U3
maanMerpun. O3HaKOMIICHHE ¢ BUIAMHA CHMMETPHI B IPOCTPAHCTBE,
(hopmynupoBaHUe ONpeAeNeHIi 1 CBOMCTB. XapaKTepPUCTUKAa CHMMET-
pUH TN BpaIIeHusI 1 MHOTOTPaHHHUKOB. [[puMeHeHne CBOWCTB CHMMET-
pUH TIpH perieHnn 3aaa4. Vcrnons3oBaHne MprHOOPETEHHBIX 3HAHU IS
WCCIIEIOBAHMS U MOAETUPOBAHUS HECIOXKHBIX 3a1ad. M3o0pakeHue oc-
HOBHBIX MHOTOTPAHHHKOB W BBHITIOIHEHNE PHCYHKOB 10 YCIOBHUSIM 3a7a4

Tesia U mOBepxXHOCTH Bpa-
L eHUs

O3HakoMIIEHHE C BUIAMH TeJl BpalleHus, (opMyIUpOBaHUE UX ONpese-
neHuil u ceoiictB. opMynHpoBaHUE TEOPEM O CEUEHUH 1lIapa MIOCKO-
CTBIO ¥ IIJIOCKOCTH, KacaTeNnbHOU K chepe. XapaKTepucTruka u n3o0pa-
JKEHUE TeJl BpaLeHUs], UX Pa3BepPTKH, ceueHus. Pemenue 3ana4d Ha mmo-
CTPOCHUE CEUYEHU, BBIYUCIICHUE AJIMH, PACCTOSIHUH, YIJIOB, IUIOLIAACH.
[IpoBenenne noka3aTenbHBIX PACCY)KICHUHN NPH perieHuu 3aaad. [pu-
MEHEHHE CBOWCTB CHMMETPUH TPH PELICHNH 3a/1a4 Ha TeJla BpaIleHHs,
KoMOHnHanuto Tel. M300paxkeHne OCHOBHBIX KPYIJIBIX TEN U BBIIOJIHE-
HHUE PUCYHKa [0 YCJIOBHIO 33Ja4u

HN3mepennsi B reoMeTpuu

O3HakoMIIEHHE C TOHATUAMM IUIOIAAN 1 00beMa, aKCHOMaMH 1 CBOH-
crBaMu. Perienne 3anad Ha BEIYMCIIEHUE IIIOMAACH TIIOCKUX (QUTYD C
PYMEHEHHEM COOTBETCTBYIOIUX (HOPMYI U (HaKTOB U3 IIJIAHUMETPHUH.
UzyueHne TeopeM 0 BHIYMCIEHHH 00HEMOB TPOCTPAHCTBEHHBIX Tel,
peleHye 3a1a4 Ha puMeHeHue GopMyi1 BerauciieHns 00bemoB. M3yde-
Hue GopMyIn Uil BBIYMCICHUS IUIOMIAIel TOBEPXHOCTEH MHOTOIpaHHU-
KOB U Ten BpameHnsa. O3HaKOMIIEHHE ¢ METOIOM BBIYUCIIEH U MIIOIIA U
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IMOBCPXHOCTHU C(bepI)I. Pemienue 3aJa4 Ha BBIYHUCIICHUC rmoma)leﬁ I0-
BCPXHOCTU MPOCTPAHCTBCHHLIX TCJI

KoopanHaTsl 1 BeKTOPHI

O3zHaKOMJIEHHE C MTOHSTHEM BeKTOpa. V3ydueHne n1ekapToBOM crCcTeMBI
KOOpJUHAT B IIPOCTPAHCTBE, [IOCTPOEHUE 10 3aJaHHBIM KOOpAUHATaM
TOYEK U IUIOCKOCTEN, HaXOKICHUE KOOPAUHAT Touek. Haxoxnenue
YpaBHEHUN OKPYXHOCTH, c(hepbl, TNIOCKOCTH. BhIurciieHre pacCTOSHUM
MEXJy TOUKaMu. M3ydeHune CBOMCTB BEKTOPHBIX BEJIMYUH, IPABUII Pa3-
JIOKEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXOXKACHUS
KOOpJMHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUJI ICHCTBUN C BEKTOPAMH,
3aJaHHBIMU KooparHaTamu. [IpuMeHeHne Teopuy py pEeIeHUH 3a1a4
Ha JIEUCTBUS C BeKTOpaMHu. M3ydeHue CKaJsIpHOTO IPOU3BENECHUS BEK-
TOPOB, BEKTOPHOI'0 YPaBHEHUS NIPSIMON U IIIOCKOCTH. [IpuMeHenune
TEOpUH IIPU PELICHUH 3a]a4 Ha JEUCTBUS C BEKTOPAMU, KOOPMHATHBII
METOJI, IPUMEHEHNE BEKTOPOB Il BBIYMCIICHUS BEJIMYUH YIJIOB U pac-
cTossHUM. O3HaAKOMJIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O
B3aUMHOM PaCIIOJIOKEHUH NIPSMBIX U INIOCKOCTEN C HCIIONb30BAaHUEM
BEKTOPOB
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