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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEFHON IUCILUAILIAHBI
«MATEMATUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIU3A,
I'EOMETPUSA»

1.1. Ob6aacTs npuMeHeHust paboydeii NPOrpaMMsbl

[Iporpamma o6mieoOpazoBarenbHOM yyeOHOW nuciuiuimHa «Maremaruka: anrebpa u
Hayaja MaTeMaTH4eCKOro aHaju3a; TeOMETpHs» NpelHa3Ha4YeHa ISl U3Y4YCHUs MaTeMaTHKU B
npogeccnoHanbHbIX 00pa3oBarenbHbIX opranuzanusx CI1O, peanusyroommx o00pa30BaTeIbHYIO
IpOrpaMMy CpeJHero o0Iero o0pa3oBaHus B ITPEesiaX OCBOCHHS OCHOBHOM MPOQecCHOHATBHON
obpazoatenbHOi nporpamMmbl CIIO Ha 6a3e 0CHOBHOTO 00HIETO 00pa3oBaHUs NP MOATOTOBKE
CIICI[HAINCTOB CPETHETO 3BEHA.

1.2. Mecto y4eOHOM JUCHMIVIMHBI B CTPYKTYpe OCHOBHOH npodeccnoHanbHOMI
00pa3oBaTeJIbHOM MPOrPaMMbI:

YueOHas JUCHUIIMHA «MaTteMaTHKa: anrera N Ha4dYajla MaréMaTu4d4CCKOro aHaliu3a,
reoMeTpus» OTHOCUTCA K LIUKITY ((O6H1606p330BaT6HBHa$I IIOATOTOBKA).

1.3. Henu u 3axa4n y4eOHOM JMCHHMILIMHBI — TPEOOBAaHHS K pe3yJbTaTaM O0CBOCHHS y4eOHOMH
AUCHUILIUHBI

Marematuka siBiusgercss (yHAaMEHTaIbHOW 001e00pa3oBaTeNnbHON AUCHUIUIMHONW CO
CIIOKUBIIMMCSl  YCTOHYMBBIM COJEp)KaHUEM W OOIMMH TpeOOBaHUSIMH K  TOJTOTOBKE
o0yJaromnmxcsi.

OOmre neny U3y4eHns MaTeMaTHKU PeaTu3yIOTCs B YeThIpeX HarpaBlIeHHSX:
1) obmree npencraBneHne 00 UAESX U METOJIAX MaTEMATHKH;

2) MHTEJUICKTyaJIbHOE Pa3BHUTHE;

3) oBnajeHre HEOOXOMUMBIMUA KOHKPETHBIMU 3HAHUSIMHA U YMEHUSIMU;

4) BocIMTaTeNbHOE BO3CHCTBHE.

N3ydenne mareMaTHKU Kak MpodUIbHONW 00IIeo0pa3oBaTebHON yUeOHON TUCIUTUIMHEI,
YUUTHIBAIONIEH cienn(uKy ocBanBaeMbIx oOydatormmucs npodeccuit CI10, obecneunBaercs:

* BBIOOPOM PA3NMYHBIX MOJXOJOB K BBEICHUIO OCHOBHBIX MOHATHIA;
* ¢dopMuUpOBaHHMEM CHCTEMBI y4e€OHBIX 3aJaHuii, oOecmeunBaOmMUX dPGEKTUBHOE
OCYIIECTBJICHNE BEIOPAHHBIX 1IETIEBBIX YCTAHOBOK;
* o0oraieHueM CIeKTpa CTUJeH y4eOHOM AeSITENFHOCTH 33 CUET COTJIACOBAHUS C BEAYIIHUMHU
NeSITeIbHOCTHBIMU XapaKTEPUCTUKaMU BbIOpaHHOU mpodeccru / CIeaaTbHOCTH.
Conmepxanue y4eOHOW MUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSIMH 00y4€HUsI MaTeMaTHKe:

+ anreOpavyecKkas JMHMs, BKIIOYAIOLIAs CUCTEMAaTH3allMI0 CBEAECHUI O 4YMCIax; M3y4dEeHUe
HOBBIX M 0000IIeHHE paHee M3YYeHHBIX olepanuil (BO3BEICHHE B CTENEHb, M3BIICUCHHUE
KOpHs, JIorapu(MupoBaHHe, CHUHYC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC M OOpaTHbIE K HUM);
M3y4Y€HHE HOBBIX BHJIOB UHCJIOBBIX BBIpaXEHUH U (GOpMYJ;, COBEPLICHCTBOBAHUE
MIPAKTUYECKUX HABBIKOB U BBIUMCIIUTEIBHON KYJIbTYpbI, paCIIUPEHHUE
U COBEPUICHCTBOBAHUE ANreOpandecKoro ammapara, cpOpMUpPOBAaHHOTO B OCHOBHOM IIIKOJIE,
U €r0o IPUMEHEHHE K PEIICHUIO MATEMaTUYECKUX U NIPUKJIAJHBIX 331a4;

* TEOpPEeTUKO-(QYHKLIMOHAJbHAS JIMHUS, BKJIIOYAIONIAsl CHUCTEMAaTH3allMI0 W PpacIIUpeHue
CBEIEHMM O (YHKLUUAX, COBEPIIEHCTBOBAHME TIpadUUYECKHMX YMEHUIl; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMH M METOJAAMH MaTeMaTH4ecKoro aHajln3a B 00beMe, MO3BOJIAIOLIEM
UCCIIelOBaTh 3JE€MEHTapHble (YHKIMHM M pelaTh OpOCTeHIINe TreoMeTpHUuYecKue,
(u3nvecKue u Ipyrue NpuKiIaIHbIe 3a1a4u;

* JMHUS YpaBHEHUH U HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOCHUM U HCCIEIOBAHUU
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MaTeMaTH4ecKuX MoJeNel, mepecekalomascs ¢ anredpauueckod U TEOPETUKO-
(GYHKIMOHATIBHOW JIMHUSMHM M BKJIIOYAIONIas pPa3sBUTHE M COBEPIICHCTBOBAHHE TEXHHUKH
anreOpandeckux NpeoOpa3oBaHUM AJis pEIIeHHs YpaBHEHHM, HEPAaBEHCTB U CHUCTEM;
(dbopMupOBaHUE CIIOCOOHOCTH CTPOUTh W HCCIEAOBaTh MNPOCTEHIINE MaTeMaTHYECKUe
MOZCIIH ITPU PCHICHUHN MPUKIIAAHBIX 3a1a4, 3a/1a4 U3 CMCXKHBIX U CIICHUAJIBHBIX JUCHUILJINH;
TCOMCTPHUYCCKAasd JIMHUA, BKIIOYAOMIAsA HarJIJAHBIC HMPCACTABICHHUA O MNPOCTPAHCTBCHHBIX
¢urypax M wu3ydyeHHE HMX CBOMCTB, (OPMHUPOBAHME U PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)keHUsI, pa3BUTHE CIIOCOOOB reOMETPUUECKUX U3MEPEHUHN, KOOPIUHATHOTO

¥ BEKTOPHOT'O METOIOB JUIS PEIICHHUS MaTeMaTHIECKUX U MPUKIIAJHBIX 337ad;
CTOXacTHYeCKas JIMHWS, OCHOBAaHHAas Ha pPa3BUTUM  KOMOMHATOPHBIX  YMEHHIA,
MIPEACTAaBICHUN O BEPOSITHOCTHO-CTAaTHCTHYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEro MUPA.

Pe3yabTaThl yCBOCHUS Y4eOHOM TUCHIUIIUHBI.

OcBoeHue cojepkaHus y4eOHOW TUCIUIUIMHBI NUCHUIUIMHA «MaremaTtuka: anredpa u

Hayajga MaTeMaTU4yecKoro aHalu3a; TeoOMETpHs» 00ecledrBaeT JOCTHXKEHHE OO0y4aroIUMUCS
CIIEIYIOIIUX Pe3yabmamaos:

JTUYHOCHIHBIX:

— c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK yHHBEpPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJAETUPOBAHUS SIBJICHUN U MPOIIECCOB, UESIX U METOAAX MaTeMaTHUKH;

— NOHMMAaHUE 3HAUYMMOCTM MAaTeMaTUKH Ui  HAyYHO-TEXHHMYECKOro Imporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTh OOIIeYeIOBEYECKON
KYyJIbTypbl 4Yepe3 3HAaKOMCTBO C HCTOpUEW pa3BUTUS MaTE€MaTHKH, SBOIIOLUEH
MaTeMaTU4YEeCKUX UIEH;

— pasBHUTHE JIOTUYECKOT0 MBIILICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
ITOPUTMHUUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIILJIEHUS Ha ypPOBHE, HEOOXOAMMOM JIst
Oymymieit mpodeccHoHaNbHONW AEATEIBHOCTH, M TPOJOJDKEHHS 00pa3oBaHUS U
caMo00pa30BaHUs;

— OBJIAJICHUE MAaTEeMATUYECKUMU 3HAHUSIMUA ¥ YMEHHUSIMHU, HEOOXOJUMBIMH B TIOBCETHEBHOM
JKU3HH, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLUMIUIMH M JUCUUILUIUH
podeCCHOHANTBHOTO ITUKJIIA, IS TOJyYEHHUST 00pa3oBaHUs B 00JACTIX, HE TPEOYIOIIUX
yriryOJIeHHON MaTeMaTH4eCcKOW MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OO0pa30BaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEW JKM3HM; CO3HATENbHOE OTHOIICHHE K HENpPEepPhIBHOMY O00pa30BaHUIO
KaK yCJIOBHIO YCIICIIHOM NMPO(heCcCHOHANBHOM U 00IIEeCTBEHHOH 1S TeNbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITETbHOM TBOPYECKOW K OTBETCTBEHHOM
JESITEIbHOCTH;

— TOTOBHOCTh K KOJJICKTUBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTebHOM, OOIIECTBEHHO TOJIE3HOH, YU4eOHO-HCCIIeN0BaTEeIbCKOM, IPOSKTHON 1
JIPYTUX BUAAX AEATEIbHOCTH;

— OTHOIIEHUE K MPO(PEeCCHOHANBHON NEITEIPHOCTH KaK BO3MOKHOCTH YYaCTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATILHBIX MPOOIIeM;

MemanpeomMemHnuix:

— YMEHHE CaMOCTOSATENBHO OINpeleNiATh LEeNu JAEATEJbHOCTH W COCTaBJIATh IUIAHBI
JeSATEIbHOCTH; CAMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHPOBAThH
ACATCIIBHOCTD; UCITIOJIB30BATH BCC BO3MOKHBIC PECYPCHI AJId JOCTUIKCHUS MMOCTABJIICHHBIX
Hened W peaau3alMM IJIaHOB JIESITEIbHOCTH; BBIOMpATh YCHEIIHbIE CTpaTeTdd B
PA3IINYHBIX CUTYalUIX;

— YMEHHuE MPOAYKTHBHO OOIIATBCA M B3aUMOJICIICTBOBAaTH B IPOLIECCE COBMECTHOM
JeSITeTbHOCTH, YYUTHIBATh MO3UIUHN JPYTUX YYaCTHUKOB JAEATENBHOCTH, 3(H(HEKTUBHO
paspeniaTh KOH()IUKTHI;

— BIIQJICHUE HaBbIKAMM I[1O3HABATENILHOW, Y4eOHO-MCCIIEIOBATEIbCKOH U MPOEKTHOM
JeSATEIbHOCTH, HAaBbIKAMM pa3pelleHuss NpoOjeM; CHOCOOHOCTh M TOTOBHOCTh K
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CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEIIECHUs NPAaKTUYECKUX 3a/1ad, IPHUMEHEHUIO
pas3IMYHbIX METOJIOB ITO3HAHHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHOW HH(POPMALMOHHO-II03HABATEIbHON
JESITEIbHOCTH, BKJIIOYasi yMEHHE OpPUEHTHPOBATbCS B  PaA3IMYHBIX HCTOYHUKAX
MH(pOPMaLUH, KPUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATh HH(OPMAIIHIO, TOTyYaeMyto
U3 Pa3IMYHbIX UCTOYHHKOB;

BJIQJICHUE SI3bIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3jaraTb CBOIO
TOUKY 3PEHHS, UCIIOIb30BaTh aJCKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIa/ICHUE HaBbIKAMHU I[103HABAaTEIbHOM pE(IEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEMCTBUI W MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBaHMM, 'PaHMI] CBOETO
3HAHUS U HE3HAHU$, HOBBIX [TO3HABATENbHBIX 3371a4 U CPEICTB Ul UX TOCTHXKEHUS;

[EJIEYyCTPEMJICHHOCTh B TMOMCKAaX M MPUHATHH pELICHUH, CcOO0OpasUTEeIbHOCTh U
WHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPE/ICTABIICHUN; CIOCOOHOCTD
BOCIIPMHHUMATh KPAcoOTy U TapPMOHUIO MUDA;

npeomemnuix:

c(OPMHUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKe KaK 4acTH MMPOBOM KyJIbTyphl U
MeCcTe€ MaTeMaTUKH B COBPEMEHHOW LMBWIM3ALMU, CIIOCO0aX OMHCAHMS SIBJICHHM
peaapHOro MUpPa Ha MaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTbh NPEJCTABICHUNH O MaTeMaTHMYECKHX MOHITHUSIX KaK Ba)KHEUIINX
MaTeMaTUYEeCKUX MOJENAX, IO3BOJSAIOIIMUX ONMCBIBATE U HU3y4yaTh Pa3HbIC MPOLECCH U
ABJICHUS; TIOHUMAHUE BO3MOKHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS MAaTeMATUYECKUX
TEOPUL;

BIIQJICHUE METOJAMH JI0KA3aTENIbCTB U AJIrOPUTMOB DPEIICHMs, YMEHHE UX IPUMEHSTD,
IIPOBOJIUTH J0KA3aTENbHbIE PACCYKICHUS B XOA€ PEIICHUS 3a/ay;

BJIAJICHUE CTaHAAPTHBIMU MNPUEMAMH PEIICHUS pPAlMOHAIBHBIX M HMPPAalMOHAIbHBIX,
MIOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH M HEPABEHCTB, HX
CUCTEM; MCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIE JJIA MOHUCKA
IIyTH PELIEHUs U WUTFOCTPALIMY PELIEHUs] YPABHECHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEMAaTUYECKOrO aHaIu3a
U UX CBOWCTBaxX, BIAJCHHE YMEHHEM XapaKTepU30BaTh IOBeACHHE (DYyHKIUH,
UCIIOJIB30BAaHUE  IIOJIyYCHHBIX 3HAHMM JUI1 ONMUCAaHMAd M AaHAJIW3a PEAIbHBIX
3aBUCHUMOCTEI;

BIIaJICHUE OCHOBHBIMHU IIOHSATUSIMU O IJIOCKHX M IPOCTPAHCTBEHHBIX I€OMETPHUUYECKUX
¢urypax, HX OCHOBHBIX CBOHCTBaxX; C(OPMHPOBAHHOCTH YMEHHS paclo3HaBaTh
reoMerpuyeckue (GUrypsl Ha dyeprexax, MOJENAX M B PEATbHOM MHUpPE; NPUMEHEHHE
M3YYEHHBIX CBOICTB reoMeTpuueckux puryp u ¢popmMys s pelieHus] TeOMETPUUECKUX
3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEpKAHUEM;

c(OPMHPOBAHHOCTh  MPEJCTABICHUH O TMpoueccax M  SBICHHUAX, HMEIOLINX
BEPOATHOCTHBIM XapaKTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAJBHOM MHPE,
OCHOBHBIX TIOHATHUSX JJIEMEHTAapHOW TEOPUU BEPOATHOCTEH; YMEHUM HAXOIUTb U
OLICHUBAaTh BEPOATHOCTU HACTYIUIEHUS COOBITUH B NPOCTEHHIMX MPAKTUYECKUX
CUTYaLUX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;

BJIaJICHUE HABBIKAMH MCIIOJIb30BAHMS FOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IIPU PELICHUHN
3aj1a4.

1.5. Kotn4ecTBO 4acoB HA OCBOEHME NMPOTrPaMMBbI Y4eOHOM IMCUMILINHBI:

MaKcHMallbHas yuyeOHasi Harpy3ka oOydatomierocsi - 234 gaca, B TOM 4HCIIE:

oOs3arenbHas yueOHasi aylIuTOpHas Harpyska oOydatouierocs 156 yacos;

camocTosTeNbHas paboTa oOyyaromerocst - 78 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YYEGFHOU JUCHUTLJIAHBI

2.1. O0bem y4eOHOI JMCHUIIHHBI M BBl y4e0HOH padoThl

Bun yueOHoi1 padoTsI Oovem uacog
MakcumanbHas yueOHasi Harpy3Ka (Bcero) 234
Oos3aTenbHas ayIMTOPHasi ydeOHasi HAarpy3Ka (Bcero) 156
B TOM YHCIIE:
NpaKTUIEeCKHE PadOTHI 52
CamocrosiTesibHasi paboTa o0y4aronierocst 78

Hmoecosasn ammecmayusl 6 qbopMe IK3AMEeHA




2.2. TemaTH4ecKuii IVIAH U cofiep:kaHue y4eOHOH qucHMIIMHBI «MaTeMaTuKa: ajaredpa H HA4aJa MaTeMATHYECKOI0 AHAJIN3a; TeOMeTPHs»

HanmenoBanue Copepxanue y4eOHOro MaTepuaJa, JJabopaTtopHbie padoTbl U O0bem | XapaKTepHCTHKA OCHOBHBIX BHI0B
pa3iesioB U TeM NpaKkTHYeCKHe 3aHIATHS, CAMOCTOSITeIbHAsI padoTa 00yUalouuxcs yacoB AesITeJIbHOCTH 00yYAKOIIHXCS
Paznen 1 BBenenue 2
BBenenue Coaep:xaHue yueOHOT0 MaTepuaJia 2 O3HakoMJIEHHE C POJIBI0 MAaTEMATHKHU
Matematnka B HayKe, TEXHHUKE, DJKOHOMHUKE, HH(POPMAIMOHHBIX B HayKe, TEXHHKE, SKOHOMHKE,
TEXHOJIOTUAX U TMPAKTUYeCKoW nesTenbHOCTH. Llenn u 3amaun u3yyeHus HH(POPMALHOHHBIX TEXHOJIOTHSIX U
MaTeMaTHKHU Mpu ocBoeHnu cnenuaibHocTeit CI10. TIPAKTHYECKOM e TEEHOCTH.
O3HaKOMJICHHE C MEJIIMHU 1 3a1a4aMu
M3YYCHUSI MAaTEMATHKHU TTPH OCBOCHUH
crnenuanpHocteit CIIO.
Paznen 2 Pa3BuTtne noHATHS 0 YHCJIE 8(+4)
Tema 2.1 Conep:xanue yueOHOT0 MaTepuasia 2 BrimonmHeHNe apupMeTHIeCKuX
JleiicTBUTEIbHBIE MHoxecTBa Yncel: HaTypalbHBIX, IENbIX, pALlUOHATbHBIX, NeCTBHIA HaJl YMCIaME, COYeTast

qucJja. OcCHOBHBIE
3aKOHBI JeHCTBUI

WPPALMOHAIIBHBIX, IEHCTBUTEIBHBIX. Apu(MEeTHUECKHE ACHCTBUS HaTl
palMOHATBHBIMU YHUCTIAMH, 3aKOHBI apU(PMETHUECKHUX JACHCTBUM.
[Ipouentsl. [lepemeHHBIE ¥ TOCTOSHHBIE BEIMYMHBL. YuCI0BBIE
BBIP)XEHUS C IEPEMEHHOM (1ieJible U IPOOHbIE). YpaBHEHHS, KOPHU
ypaBHEHUsI. MHOTOWIEH; CIIOKEHUE, BBIYUTAHNE, YMHOKEHUE
MHOTOYIEHOB; CIIOCOOBI PA3JI0KEHUSI MHOTOWIEHOB HA MHOXKUTEIH,
(hopMyJIbl COKpaIIEHHOTO YMHOKeHUS. KBagpaTHbIe ypaBHEHUS, UX BUbI,
(dhopMyIbl AUCKPUMHUHAHTA U KOPHEH KBaJIPAaTHOTO YPABHEHHUS.
KBaaparusie HepaBeHcTBa. OnipeeieHe W CBOWCTBA TUHEHHON 1
KBaJpaTUYHON (YHKIIHUI.

YCTHBIE U MHCbMEHHBIE IPHUEMBI.
Haxoxnenune npuoOamkeHHbIX
3HAQUEHUI BEJIMYMH U IMOIPEIIHOCTEN
BbIUKCIIEHUH (aOCOMIOTHON U
OTHOCHTEJILHOM ); CpaBHEHNE
YHUCIIOBBIX BeIpakeHu. Haxoxnenne
omuOO0K B MpeoOpa30BaHMIX U
BBIYHCIICHUSIX.




IIpakTHyeckas padora

[IpuMeHeHne 3aKOHOB apU(METUUECKUX JIEUCTBHUM K YIPOIICHUIO
BBIYMCIICHHUI. BbIYuCIEHNE POLUEHTOB. YIIPOLIEHHE YHCIOBBIX
BBIPXCHHH C IEPEMEHHOM (IIENIBIX M IPOOHBIX) B XOJI€ TOXIECTBEHHBIX
npeoOpa3oBanuil. PemieHne MMHEHHBIX ypaBHEHUN, CHCTEM YpaBHEHUH U
HepaBeHCTB. [Ipumenenue GopMyi COKpaIIeHHOTO YMHOXKEHHUS K
Pa3I0KEHUIO MHOTOWICHOB HA MHOXUTENH. Pelienne kBaapaTHbIX
ypaBHeHUH. Penenune kBagpaTHbiX HepaBeHCTB. [locTpoenne rpadukos
JTUHEHHOHN U KBajapaTthuuHoi ¢pyHkuuil. [Ipeobpa3zoBanue anredpandeckux
BbIpaXeHMI. PemeHne npukiagHbIX 3a/1a4 ¢ IPOU3BOJICTBEHHBIM
COJEPKAHUEM.

CamocrosiTesibHasi padoTa

Brinonnenue gomanrgero 3aganus no teme 2.1.

BrinonHeHME HecIeI0BaTeIbCKUX MPOESKTOB M0 TeMaM: «HenpepbiBHbIe
npoowy», «[IpuMeHeHHe CI0KHBIX MMPOIIEHTOB B SKOHOMUYECKUX
pacueTaxy.

Tema 2.2
KommiiekcHbie uuciia

Conep:xanue yueOHOT0 MaTepuaJia

[loHsATHE O MHUMBIX M KOMIUIEKCHBIX yuciax. [ eomeTpuyeckas
MHTEpIpEeTaHs KOMIUIEKCHBIX Yicell. MOyIlb KOMITIEKCHOTO YHCIa.
CrnoxxeHue, BBIYUTaHNUE, YMHOKEHHE U JIEJICHUE KOMIJICKCHBIX YHCell,
3aJlaHHBIX B ajireOpanydeckoil popme.

IIpakTHyeckas padora

BrinmonHeHue aeiicTBUM HaJ, KOMILUIEKCHBIMH YHMCIIAMU.

CamocTosiTeJIbHAA pa60Ta

BrlnonHeHne JOMaIlIHEero 3aJaHus o TeMe 2.2.

Tema 2.3
IIpudnnxeHHbIe
BbIYHCJICHHS.
HorpemnocTu
NPUOJIMKEHHBIX
3HAYCHUI YHces

Coneprkanue y4eOHOr0 MaTepuaja

[TonsiTrie aGCOMOTHON U OTHOCUTEIBHON MOTPEIIHOCTH. AOCOIIOTHAS
MOTPEUIHOCTh U I'paHHIa a0COIOTHOMN MOTrPEeIIHOCTH NPUOIMKEHHBIX
3HaueHu# yncen. Bepueie u 3Havamue nudper uncna. OTHOCUTENbHAS
MOTPEHIHOCTH NMPUOIMKEHHOTO 3HaueHus ynucia. OKpyrieHue u
MOTPEUTHOCTh OKpYyIJIeHUs. JIeHCcTBUS Hall TPUOIMKECHHBIMH 3HAYCHUSIMHU

Haxoxnenune npubamkeHHbIX
3HAYEHUH BEJIMYMH U MOTPEITHOCTEN
BBIYHCIICHHI (a0COIOTHON 1
OTHOCHUTEIIBHOM); CpaBHEHHE
YHCIIOBBIX BbIpakeHU. Haxoxnenue
omKOO0K B MpeoOpa3oBaHUAX U
BBIYHCIICHHUSIX.




YHCel C YY4ETOM I'PaHHUIL IIOIPEIIHOCTEN. BbrunciieHus ¢ Hanepen
3aJlaHHOM TOYHOCTHIO. [IpUOIMKEHHBIE BEIYUCICHUS U PEIICHUS
MIPUKJIIAJHBIX 3a]1a4.

IIpakTnyeckasi padora

1
[TpubimkeHHBIC BRIYMCICHUS U PEIICHUSI IPUKJIATHBIX 3a/1a4.
CamocrosTeapHasi pabora 1
Brimonnenue noMmanrgero 3agadus mo tTeMe 2.3.
Kontpoabnas padora Nel no teme «Pa3Butre NOHATHS O YUCIIEY. 1
Kophu, crenenu u jorapugmbl
Pasnen 3 pHH, pug 20(+10)
Tewma 3.1 Coaep:xanue yueOHOT0 MaTepuaJia 3 O3HakoMJIEHUE C TIOHSITHEM KOPHS 71-
) Kopuu HatypasibHO# cTeneHM U3 uuciaa U uUX cBoiictBa. OmpexneneHue W CTCTICHH, CBOMCTBAMH PAIUKAIIOB H
Kopenb n-oii crenenn | kopus n-oi creneHu. OcHOBHBIE cBoicTBa KopHeu. Ilomstue 00 IpaBUIIAMU CPABHEHUS KOPHEIA.
M ero CBoOiicTBA. HppauOHAJIIbHOM YPABHCHUMU. q)opMyJ]HPOBaHHe oInpeneneHus
HNppaunonajbHbie IIpakTnyeckasi padora 2 KOPHS U CBOWMCTB KOPHEM.
YPaBHEHUSA Brruncnenue u cpaBHeHUE KOpHEN. BhInoHeHne pacueToB ¢ BhIuKClIeHHE U CpaBHEHHE KOPHEH,
panukanamu. [IpeoGpa3oBaHue panoOHATBHBIX U UPPALMOHATBHBIX BBINOJTHEHHE IPUKUIKY 3HAYCHHS
BbIpaKE€HHI. Pernienre nppalnoHaIbHBIX ypaBHEHUH. Pemenne kopHs1. [IpeoGpa3oBaHne YNCIOBEIX 1
NPUKJIAJHBIX 33]1a4. OyKBEHHBIX BBIPaKECHHIA,
CamocrosiTeJIbHAA paﬁOTa 3 COJZIEpPKAINX PATUKAIIBI.
Brmonaenune JOMAIITHET O 3aJaHus 110 TEME 3.1. Beinmonuenue pacyeros 110
PaGora ¢ nononHuTEeNnpHOM nUTEpaTypoil mo Temam: «Mcropus (popMynam, cofiepsKaIliM paauKabl,
OTKPLITHA ITIOHATHA KOPHI», «I[OKZBaTeHLCTBO CBOMCTB KOpPHsI. Pemenne OCYILECTBIISAA Heon()HHM}JIe
BapuaTMBHBIX 33/14a4. MTOJICTAHOBKH U TIPE0Opa30BaHUsI.
Conep:xanue yueOHOT0 MaTepuasa
Tema 3.2 aAep y P 4 OnpeneneHvHe PaBHOCWIBHOCTH
C BBenenue creneHe ¢ paloOHaJIbHBIMU II0KA3aTeNsIMU U UX CBOWCTB. BBIDQKEHHUH C pajukanamy. Pemrenue
TeNeHH ¢ o . o
Crernenu ¢ NeHCTBUTEILHLIMHU NOKa3aTeIaMu. CBOMCTBA CTEIIEHHU C UppallMOHAIIBHBIX YPABHCHUM.
PalHoOHAILHBIMH O3HaKoOMJIEHUE C MTOHATHEM CTEIIEHU

MOKA3aTeJIAMHU U UX
CBOMCTBA

NeCTBUTENBHBIM MTOKa3aTeneM. [IpeoOpa3zoBaHue palioHalbHbIX,
CTEIIEHHBIX, [TI0KA3aTeIbHbIX BbIpaxkeHUM. [IoHATHE O ITOKa3aTeIbHOM
YPAaBHEHUHU.

C llel\/'ICTBI/ITe.HBHBIM IIOKA3aTCJICM.
HaxoxxneHune 3Ha4eHN CTEIICHU,




IIpakTyeckas padora

Haxoxnenue 3Ha4eHHI CTETIEHEN ¢ pallMOHAIbHBIMY ITOKA3ATEIISIMHU.
Cpasnenue creneneil. [IpeoGpazoBanus BbIpaXkeHUH, CoeprKaIIX
creneHu. Pernienune noka3aTenbHbIX YpaBHEHM. PellieHne npukiaHbpIx
3anay. [IpuMeHeHnre KOpHER U CTENICHEN IIPU BBIYUCIICHUU CPEIHUX,
JICTICHUH OTPE3Ka B «30JI0TOM CEUECHHUI.

CamocrosiTeqbHast pabora

Brmmonnenne nomaraero 3ananus o teme 3.2. Pabora ¢ yueOHoit
JUTEPATypol 1O TeMaM: «Jloka3aTebCTBO CBOMCTB CTECHM», «CTeneHb
C UppalMOHAJIbHBIM MOKa3aTesem». Pelienue BapuaTuBHBIX 33/1a4.

Tema 3.3
Jlorapugmsbi.
Jlorapugpmuueckue
YPaBHEHUSA

Coneprkanue y4eOHOT0 MaTepuaJa

Jlorapudm. Jlorapudm yucna. OcHOBHOE JOrapuPMHUUECKOE TOKIECTBO.
Hecstuunble W HaTypaibHble Jsorapudmel. [lpaBuna geiicTBuil ¢
norapupmamu. Ilepexonm k HOBOMy ocHOBaHuio. [IpeoOpa3zoBanue
norapumuueckux  BelpakeHud. lloHstne o  norapupmMuIecKoM
YpaBHEHUH.

IIpakTHyeckas padora

Haxoxnenue 3HaueHuit sorapudma mno mpou3BoJIbHOMY OCHOBAHHIO.
[Iepexon oT 0OAHOrO OCHOBaHUSA K IpyroMy. BeruncineHnne u cpaBHeHNe
norapu@mos. JlorapupmupoBanue U NOTEHIUPOBAHUE BBIPAXKEHUI.
[TpubnmxeHHbIE BEIUUCICHUS U PEILICHUS TPUKIIAHBIX 3a1a4. Pemenue
JorapupMUUECKUX ypaBHeHUH. Penienne npukia HbIx 3a1ad.

CamocrosiTesibHasi padoTa

Brinonnenue nomainiaero 3aganus no teme 3.3. Co3panue npe3eHTanuu
10 TeMe «3Ha4eHUE W MCTOPHsI MOHSTHs Jiorapudmay. BeimonHeHune
UCCIIEJIOBATEIIHCKOTO MPOEKTa 1Mo TeMe: «VcTopust BOSHUKHOBEHUS
norapudmoBy. Perrenue BapuatiBHBIX 331a4 1o Teme «llepexon k
HOBOMY OCHOBAHHIO)

KonTtpoabnas padora Ne2 no teme «KopHu, cTenenu u sorapupmsi»

Pa3znen 4

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBeE.

14(+7)

Tema 4.1

Conep:xanue yueOHOT0 MaTepuaJia

1

POopMyJIMPOBKA U IPUBEICHHE
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IoBTOpeHHne TpeyroiabHUK, €r0 371€MEHTHI; BUIbl TPEYTOJIbHUKOB, PABEHCTBO
OCHOBHOTI0 TPEYroJbHUKOB, Teopema [ludaropa, pemenne mpsMoyroiabHBIX
IIAHMMeTpHYecKoro | TPCYTOIbHHUKOB, TEOPEMBI KOCHHYCOB H CHHYCOB. [Tapamnenorpamm,
MaTepuasia MPSIMOYTOIBHUK, POMO, KBaipat, Tpaneinus. OKpyKHOCTb, IJIMHA
OKPYXHOCTH, KPYT, IJIOIIA/Ib KPYyTa.
IIpakTHyeckasi padora
Pemenue 3ana4 no temam «TpeyronsHukmw», «HeTbIpEXYrONbHUKNY,
«OKpYKHOCTb U KPYI».
CamocrosiTesibHas pabora
Brinonuenune nomamiHero 3amanus no teme 4.1. Pemienune BapuaTUBHBIX
3ajadq.
Tema 4.2 Copepxanue y4eOHOIro MaTepuaJia

IIpsiMble ¥ MJI0CKOCTH
B NPOCTPaHCTBe.
[MapajutesbHOCTH
NPSAMBIX H
IIOCKOCTEN B
NMPOCTPAHCTBE

Ornpenenenue cTepeoMeTprn, OCHOBHBIC MOHATHS. CIIEICTBUS aKCHOM
crepeoMeTpun. OnpeneneHue napaieibHbIX, IEPECEKAIOIINXCS,
CKPEIIUBAIOIINXCS MPSIMBIX B IPOCTPAHCTBE. Teopema 0 CyIeCTBOBAHUH
Y €MHCTBEHHOCTH MPsIMOi, MapasuiesibHON JaHHOU. TeopeMa o npu3Hake
MapajuieTIbHOCTH ABYX NpsMbIX. OnpeneseHue napaieTbHOCTH IPSIMON
U TJI0CKOCTH. TeopeMa o npu3HaKe NapaieIbHOCTH IPSIMOU U
mockocT. OnpeneneHne mapauieNibHbIX TIocKocTel. Teopema o
MPU3HAKE NapajlyIeIbHOCTH JIBYX IJIOCKOCTeH. Teopema o CyliecTBOBaHUM
€AMHCTBEHHOM TIOCKOCTH, apaJljIeIbHON JaHHO#. CBOMCTBA
napajieJbHbIX IJI0OCKOCTEeN. B3auMHOe pacnoyiokeHue npsiMbIX U
IUIOCKOCTEIA.

IIpakTnyeckas padora

ITpu3Haky B3aMMHOTO PACIOJIOKCHHS MPSMBIX. YTOI MEXKAY IPSIMBIMHU.
Teopembl 0 B3aMMHOM pacIOJIOKEHHUH NIPSIMOM U TUIOCKOCTHU. [Ipu3Haku u
CBOICTBA MapajuIeNIbHBIX IIIOCKOCTEH. PaccTosiHue OT TOYKH 10
IIJIOCKOCTH, OT IPSAMOU 10 INIOCKOCTH, PACCTOSTHUE MEXKY IIIOCKOCTAMU,
MEXy CKPEIINBAIOIUMUCS MPAMBIMHU, MEXKAY IIPOU3BOJIBHBIMU
¢urypamu B mpocTpancTBe. Perienue BHIYUCIUTENBHBIX 33/1a4 U 3a/1a4 Ha
JIOKA3aTeIbCTBO C UCIOIb30BAHUEM aKCHOM CTEPEOMETPHUHU U UX
CJICZICTBUH, ompeneseHuil u TeopeM u3 naparpada «llapamiensHoCcTh

IPSIMBIX U ITIOCKOCTEM B POCTPAHCTBEY.

JTOKA3aTeIbCTB IPU3HAKOB B3aUMHOI'O
PacIoIOKEHUS MIPSIMBIX U
m10cKkocTel. PacrioznaBanue Ha
4epTeKax U MOAEIAX pa3iIudHbIX
CJIy4aeB B3aUMHOTI'O PACIIOIOKEHUS
MPSIMBIX U IIJIOCKOCTEH,
apryMEHTHUPOBAHUE CBOMX CYKICHUU.
DopMyIUpPOBaHUE ONIPEACIICHUH,
IIPU3HAKOB U CBOMCTB MapaJuIeIbHbBIX
U NEPIIEHANKYISIPHBIX IUIOCKOCTEH,
JIBYTPAHHBIX U JINHEHHBIX YTJIOB.
BelnosHeHNE TOCTPOEHNUS YTIIOB
MEX/1y NIPSIMbIMH, IPIMON U
IJIOCKOCTBIO, MEKIY MJIOCKOCTSIMU
10 OMMCAHUIO U PACTIO3HABAHUE X
Ha MOJEIIAX.

[IpuMeHeHne IPU3HAKOB U CBOWCTB
PacIOIOKEHHUS MIPSIMBIX U
IJIOCKOCTEM MPHU PELICHUH 3aa4.
N300pakeHne Ha pUCYHKaX U
KOHCTPYHMPOBAHHUE HA MOJEIISIX
NEPIEHIUKYJIIPOB U HAKJIOHHBIX K
IIJIOCKOCTH, MPSIMBIX, ITapaJUIEIbHbIX
IJIOCKOCTEH, YIVIOB MEXAY MPAMOUN U
IUIOCKOCTBIO M 000CHOBAHUE
IIOCTPOEHHUS.

Pemenne 3a1ay Ha BBIYMCIIEHUE
TEOMETPUYECKUX BEJINYMH.
OnuceiBaHNE PACCTOSIHUS OT TOYKU
710 IJIOCKOCTH, OT NMPSIMOU 10
IIJIOCKOCTH, MEXKTy TUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIUMUCS
MPSIMBIMU, MEX]Ty IPOU3BOJILHBIMU
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CamocrosTeqpHast padora

Brimonnenne nomanraero 3aganus mo teme 4.2. Co3panue npe3eHTauu
o Teme «lcropus pa3BuTus crepeoMeTpun». M3rorosnenue
JIEMOHCTPAIIMOHHON MOJIENIN K TEOpEME O IePECeUYeHUH IBYX IIOCKOCTEH
TpeTheil. Perienne BapruaTuBHBIX 3a/1a4.

Tema 4.3

IlepnieHAUKYJISAPHOCTH
NPSAMBIX H
IJIOCKOCTEl B
MPOCTPAHCTBE

Conepxkanue y4eOHOT0 MaTepuaja

Onpenenenne neprneHaNKYSIPHBIX NpsAMBIX. TeopeMa o mpu3Hake
MEePIEeHIUKYIIPHOCTH IBYX MPSIMBIX (2 ciiyyasi — Ha INIOCKOCTH U B
npoctpaHcTBe). Onpenenenne npsaMon, NEpIeHAUKYIIPHON IIIOCKOCTH.
Teopema o0 pu3HAKE NEPIEHINKYSIPHOCTH MPSMOM U TUIOCKOCTH.

TeopeMa O NCPICHAUKYIIAPHOCTU OJIHOM U3 ABYX MapaJlJICIIbHBIX IPAMBIX.

Teopema 0 2-X MpsAMBIX, NEPHIEHANKYIIPHBIX INIOCKOCTH. OmpeneneHne
NEPIEHIUKYIISPA U3 TOUYKU Ha INIOCKOCTh, OCHOBAHUE MEPIIEHANKYIISPA,
paccTosiHUE OT TOYKH J0 MJIOCKOCTH, HAKJIOHHON OT TOYKH JI0 TUIOCKOCTH,
OCHOBaHUE HAKJIOHHOM, MPOEKIMH HakJIOHHOM. Teopema o 3-x
neprneHuKyasapax. I'eomerpuueckue npeoOpa3zoBaHus IPOCTPAHCTBA!
NapaIeNIbHBIN IEPEHOC, CAMMETPHUS OTHOCUTENIBHO TIOCKOCTH.
[TapannensHoe npoekTupoBanue. [lmoniaas OpTOroHaIbHON MPOEKIIUH.
N300pakeHre NpOCTPAHCTBEHHBIX (PUTYD.

IIpakTnueckasi padora

Penienne BEIYMCIUTENBHBIX 33Ja4 U 331a4 Ha JOKA3aTeIbCTBO C
HCIIOJIB30BAaHUEM aKCHOM CTEPEOMETPHUH U UX CIEACTBUM, ONpPEAEICHUN
U TeopeM U3 TeMbl «IleprneHauKyIapHOCTh NPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

CamocrosTeqbHas padora

Brinonnenue nomansero 3ananus no teme 4.3. M3rorosinenue
JEMOHCTPALIMOHHON MOJIETHN K TEOPEME O TPEX NEPHEHANKYIIAPAX.
Brinonnenue uccienoBarenbckoro npoekra no teme: «llapannensHoe
MIPOEKTUPOBaHKEy. Penienne BapuaTUBHBIX 33/1a4.

Kontpoabnas padora Ne3 1no reme «lIpsmMble u aockocTu B
IIPOCTPAHCTBEY.
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Pa3zpen 5

KomOnnaropuka

10(+5)
Tema 5.1 Coaep:xanue yueOHOr0 MaTepuaJia 2 N3ydenue mpasuiia KOMOMHATOPUKU U
’ IlonsTe MHOXKECTBa, 3JIEMEHT MHOMKECTBA, CIIOCOOBI 3aJaHHMsl MHOMKECTB, NPUMEHEHHUE TIPU PEIICHUN
OcHOBHLIe MMOHATUA KHaCCI/I(bHKaHI/Iﬂ MHOX>XECTB IIO KOHquCTBy BJICMCHTOB, HOHMHO)KGCTBO, paBHBIC KOM6I/IHaTOpHBIX 3az[aq PCH_IeHI/Ie
KOMOHHATOPHKH MHOXKECTBA, OIEpallid HaJ MHOXECTBAMH, IpPaBUIAa CYMMBI, IPaBUIO KOMOUHATOPHBIX 387124 METOIOM
yMHOXXeHHs1, H300paxenue MHoxects. [oHsTHE hakTOpUana. MepeGopa 1 10 TPABIITY YMHOKEHHS
gpaKaneCKaﬂ paﬁoTz% ~ 1 O3HaKoMJIEHUE C MTOHATHSIMHU
CTOpHSL PA3BUTHS KOMOHHATOPUKH, €€ POJIb B PAsTHIHBIX chepax KOMOHHATODHKH: PA3MCIICHHIAM,
YeJIOBEUECKOM JkH3HeAes TenbHOCTH. [IprKiiainbpie 3a1a4u. COUETAHMSAME, TIEPECTAHOBKAM I
b
CamocroATensnan pabora — 2 (dhopMynamu ISl UX BBIYUCIICHUS.
Brimonuenne gomaiinero 3aganus mno teme S.1. Coznanue npe3eHTanun OG6BACHEHHE U PHMEHEHHE hopMyIT
o TeMam: «lcTopus cTaHOBIIEHUSI KOMOMHATOPUKIY, « X KU3Hb U HaydHast JUTS BBIYHCIIEHHS Pa3MeTIeHHi
2
nestenbHoCTh M.HproTOHAY. Penienne BapuaTUBHBIX 3a4ad. MepeCTAHOBOK 1 COYETAHHIT MU
Tema 5.2 Conepixanne yqedHOro Marepuasa 4 peneHny 3a1a4. O3HaKOMIIEHHE C
Bunpl coennHenmii - coueTanus, pa3MeleHUs, IEPECTaHOBKH, CBS3b 6uHOMOM HBIOTOHA 1 TPeyToIbHIKOM
Bubl coetuHeHmii MEX/Ty TIPEICTaBIICHHBIMH BHIAMU COeqMHECHM. DopMmya OnHOMA [ackamst. Perenue mpakTHIecKux
Herorona. CBolicTBa OMHOMHHANBHBIX K03 puiineHToB. TpeyroabHUK 337124 C MCIIOTb30BAHIEM TIOHATHII 1
ITackass. npaBuiI KoMOMHaTOpuKky. Haxoxaenue
IpakTuyeckas pabora 2 onrMbOK B IPeoOpa3oBaHUsgX U
[IpaBuna komOuHaTOpUKkH. Perienre KOMOMHATOPHBIX 3a7a4. 3agaun Ha BEIUMCIIEHMSIX.
MOZCYET YKCIIa Pa3MELIEHUN, IEPECTAHOBOK, COYETaHH. Pemenue 3anau
Ha niepebop BapuanToB. bunom HproTtona u tpeyronpuuk [lackans.
[IpukiagHele 3aga4u.
CamocrosTeqpHasi padbora 3
BrinonHenune gomaiHero 3aganus mo teme S5.2. Coznanue npe3eHTanuu
no teme «Buel koMOuHaImi». Pabora ¢ gonoaHUTENBHOM AUTEpaTYpOit
1o Teme «CoueTaHus ¢ MOBTOPEHUsIMIWY. PerieHne BapruaTiBHBIX 3a71a4.
Kountpoabnas padora Ne 4 no teme «KomOuHatopukay. 1
Pasneua 6 KoopauHaTtel 1 BeKTOpPBI 16(+8)
CopepxaHue y4eOHOro MaTepuaJa
Tema 6.1 Acp M P 2 O3HaKOMJIEHUE C MTOHSATHEM BEKTOD.

[IpsimoyronpHas (AeKapToBa) CHUCTEMA KOOPAMHAT B TPOCTPAHCTBE.
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JexkaprToBa cucrema
KOOPAUHAT B
NMPOCTPAHCTBE

dopmyna paccTOSHHUA MEXAYy JBYMs TOUYKaMHu. YpaBHEHUS cCQephl,
TJIOCKOCTH M IIPSIMOM.

IIpakTHyeckas padora

JlexapToBa cuctema KoopauHaT B ipocTpaHcTBe. CocTaBieHUE
YpaBHEHUHN OKPYKHOCTH, Cephl, IIIOCKOCTH. BrIunciaeHue paccTosHus
MEXK1y TOUKaMHU.

CamocrosTeqpHasi padbora

BrmmosHEeHME JOMaITHETO 3a4aHus 1Mo TeMe 6.1.

Coznanue npe3eHTaiuu mo Teme <« Ku3Hb u TBopuecTBO P.Jlexapray.
Pabota ¢ yueOHOI U cripaBoUHO JuTepaTypoit 1o Teme: «CrocoObl
3a/laHus IpssMoiy. Perienne BapraTuBHBIX 3a1a4.

Tema 6.2

BekTopsl

Coneprkanue y4eOHOT0 MaTepuaJsa

BexTopsl. Monyns BexkTopa. PaBencTBo BekTOopoB. Cll0’keHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. PasiioxkeHue BEKTOpa 10 HAIPABICHUSAM.
VYron mexty AByms Bektopamu. [Ipoekuns BekTopa Ha ocbk. KoopauHaTsl
BekTopa. CkansipHOE NMpou3BeeHne BEKTOpoB. Mcnonb30Banue
KOOpAMHAT U BEKTOPOB IIPH PELICHUU MAaTEMaTHYECKUX U IPUKIIATHBIX
3a1a4.

IIpakTHyeckast pabora

Bekropsl. [leiicTBus ¢ BeKTOpaMH. [eicTBUSI C BEKTOpaMH, 3aJJaHHBIMU
koopauHaramu. CKajnsipHOE MPOU3BEICHUE BEKTOPOB. BekTopHOE
YpaBHEHHUE MPSIMOW U TNIOCKOCTH.

CamocTtosiTesqbHasi pabora

Brimonaenune nomanraero 3aganus mo paszneny 6.2. Pabota ¢ yueOGHoM
auteparypoit o temam: «CyMMa HEeCKONbKUX BeKTOopoB. [IpaBuiio
napasutenenunenay, «[Ipoekius Bekropa Ha ocb». BrimonHeHne
HCCIIEIOBATEIBCKOT0 MPOEKTA 1Mo TeMe: « BekTopHoe 3a1anne mpsiMbIX U
IJTOCKOCTEHN B TPOCTPAHCTBEY.

KonTposbHas padora Ne 5 o teme «KoopauHaTsl 1 BEKTOPBDY.
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Paznen 7

OCHOBBI TPHIOHOMETPHH 16(+8)

Tema 7.1 Copepxanue y4eOHOro MaTepuaJia 1 N3yueHue paanaHHOTO METO/A

OcCHOBHBIC OHATHSA Pagnannas mepa yrma. BpamarensHoe aBuwxkenwe. CHHYC, KOCHHYC, U3MEPEHHUS YIJIOB BPAIIEHUS U HX
TAQHI'€HC U KOTAHT'€HC YHCIIa. CBS3M C IPaJyCHOM MEpOM.
IIpakTnyeckas padora 1 N300paxeHnue yrioB BpallleHUs Ha
PanuanHbIil METOA M3MEPEHMS YITIOB BPAIIEHUS U CBS3b C TPaayCHOM OKpPY>KHOCTH, COOTHECEHHE BEITMUNHBI
MEpOH. yIJia ¢ €ro pactoI0KEHHUEM.
CamocTosiTesibHasi padoTa 1 DopMyIUpOBaHUE ONPEAECICHUN
Brinonnenne nomarmraero 3aganus mo reme 7.1. Pabota co cipaBouHOM TPUTOHOMETPUYECKUX (DyHKIMHA 115
JUTEPATypOl AJIsi COCTAaBIEHUS TaOIUIIBI COOTHOIICHUN paluaHHON 1 YIJIOB TIOBOPOTA M OCTPHIX YIJIOB
IpaJyCHOI Mepbl OCHOBHBIX yIJI0B. Co3/jaHKe MPEe3eHTalUH 110 TEME MPSMOYTOJIbHOTO TPCYTOJIbHUKA H
«VcTopusi CTaHOBJIEHUS U PA3BUTUS TPUTOHOMETPHID. OOBSACHEHHMS UX B3aMMOCBS3H.

Haxoxnenue ommook B
npeoOpa3oBaHUSX U BEIYUCICHUSIX.

Tema 7.2 Conep:xanue yueOHOT0 MaTepuasa 2 [IpumeneHne 0OCHOBHBIX

OcHoBHBIe OCHOBHBIEC TPUTOHOMETPHUECKUE TOXKAECCTBA. TPUTOHOMETPUICCKUX TOKACCTS [

TPHUTOHOMETPHYECKHE | [pakrHueckast paboTa 1 BBIUMCJICHHSI 3HAUYSHUH

TOXKIECTBA B = TPUTOHOMETPUYECKHUX (PYHKIUI 110

BITIOJIHEHUE YIPAKHEHUI Ha IPUMEHEHHUE OCHOBHBIX .

TPHIOHOMETPHUECKHX TOMIECTS, oJHOM n3 HuX. Haxoxnenue omuook B
CamocTosTebHas paGoTa ) peoOpa3oBaHUAX U BHIYMCICHHUSX.
BrlnonHenue 1omMamsero 3aganus no teme 7.2.

Tema 7.3 Copepxanue y4yeOHOro MaTepuaJa 3 N3yuenne oCHOBHBIX (popMyI

IIpeoGpa3oBanust ®opmMmyiiel npuBeneHusd. PopMyiisl ciiokeHus. DOpMyIIbl YIBOCHUS TPUTOHOMETPUH: (POPMYJIbI CIOKEHHUS,

NpoCcTEeHINX ®opmyibl monoBUHHOTO yria. [IpeobpazoBanue cymmbl YIBOEHHUS, IPEOOPa30BaHUS CYMMBI

TPUTOHOMETPUYECKHUX | TPUTOHOMETPUUECKHUX (DYHKIMM B IPOU3BEICHNE U POU3BEACHMUS B TPUTOHOMETPUUYECKUX PYHKIUN

BbIpasKeHHU cymMMy. BrlpakeHre TpUroHoMeTpruecKux (pyHKIMN yepe3 TaHTeHC B IIPOM3BEJICHUE U NTPOU3BEICHNUS B
ITIOJIOBUHHOI'O aprymcHTaA. CYMMY U IPUMEHEHUE TIPHA
IIpakTHyeckas padora 1 BBIUMCJIEHUH 3HAYECHUS

Brinonnenue ynpaxHeHUN HAa TPUMEHEHUE PA3TUYHBIX (POPMYIT
TPUTOHOMETPHH.

TPUTOHOMETPHUYCCKOI'O BBIPAKCHUSA U

15




CamocrosTeapHasi padbora

Brimonaenne nomanraero 3aganus mo teme 7.3. PaboTa co cripaBo4HOM 3
IUTEpaTypor 1o TeMaM: « DopMyIibl MOJOBUHHOTO aprymenTa. ®opmysibl
yri0oB 30 1 40, «BeIpakeHre TPUTOHOMETPHUECKUX (PYHKITUH Yepe3
TAHT€HC TIOJIOBUHHOTO apryMEHTay.
Tema 7.4 Copepxanue y4eOHOro MaTepuaJia 4 Pemenue no gpopmynam u
Tpuronomerpuyeckne | OOparHble TpUTOHOMETpUYECKHE (YHKIMH: apKCUHYC, AapKKOCHUHYC, TPUTOHOMETPUUECKOMY KPYTy
YPaBHeHHS U apKTaHTEHC. [IpocTeitmme TPUTOHOMETPHUECKHE YpaBHEHUS. MPOCTEHIINX TPUTOHOMETPUUECKUX
HEePaBeHCTBA [IpocTeitmue TPUTOHOMETPUUECKHUE HEpaBEHCTBA. Bunbt ypaBHeHuii. [IpuMeHeHne o6mmx
TPUTOHOMETPUYECKUX YPABHEHHUI. METOJOB PELICHUSI YPAaBHECHUI
IIpakTHyeckasi pabora 2 (IpuBeEHNE K TMHEHHOMY,
Pemenne nmpoctelmmx TpPUroHOMETPUYECKUX ypaBHEHUN. Pemenue KBaJpaTHOMY, METOJ, Pa3/I0’KEHHs Ha
MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. Perenne MHOYKUTEIH, 3aMEHBI TIEPEMEHHOM )
TPUTOHOMETPUUECKUX YPAaBHEHUM, CBOASIINXCS K KBAJAPATHBIM, TIPY PENIEHHH TPUTOHOMETPHYECKIX
OJTHOPOJHBIX U PEIIaeMbIX C TOMOIIBIO PA3IUUHBIX (OPMYIT ypaBHeHHMii. YMEHHE OTMedaTh Ha
TPUTOHOMCTPHH. KpyTre peleHus IpOCTeUINX
CamocrosiTebHast paboTa 2 TPUTOHOMETPUYECKUX HEPABEHCTB.
Brinmonnenue AJOMAIIIHETO 3aaHus 110 TEMEC 7.4. O3HaKoOMJICHUE C TIOHSATUEM 06paTHI>IX
KonTpoubHnas padora Ne 6 no reMe «OCHOBBI TPUTOHOMETPUI. 1 TPUTOHOMETPUYECKUX (YHKIIUH.
N3yuenue onpeneneHuit apkcuHyca,
apKKOCHHYCAa, apKTaHT€HCA YuCIa.
DopMmynUpoBaHUE UX, U300paKEeHHE
Ha €JUHUYHOU OKPYKHOCTH,
MIPUMEHEHUE MIPU PEILICHUN
ypaBHeHUH. Haxoxxmenue ommboK B
PeoOPa30BaAHUSX W BRIYHCICHHSIX.
Pasnes 8 DyHKIMU U rpaduku 14(+7)
Tema 8.1 Conep:xanue yueOHOT0 MaTepuaJia 1 O3HakoMJIEHUE C TIOHSITHEM
PDyHKuun OOGnacTp ompeneneHUss W MHOXKECTBO 3HaueHWH; rpaduk QyHKIUY, [IEPEMCHHO, IPUMepaMu

noctpoeHue rpadukoB QyHKIHIA, 3aJaHHBIX PA3TMYHBIMHU CITOCOOAMH.
[IpeobpazoBanusi rpadukoB. [lapamienbHbIE TEPEHOC, CUMMETPHS
OTHOCUTENILHO OCEH KOOpPAMHAT M CHMMETPHUsi OTHOCHUTENHHO Haudaia

3aBUCHUMOCTEH MEKIYy IIEPEMEHHBIMHU.
O3HakoMIIeHHE ¢ TIOHATHEM TpaduKa,
olnpeeeHUE NPUHAAIEKHOCTU TOUKU
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KoopaAuHaT, CUMMCETpPUA OTHOCHUTCIBHO l'IpSIMOfI Y = X, PaCTAKCHUC U
CXXaTuc BAOJIb ocen KOOpAUHAT.

IIpakTHyeckas padora

[Tpumepsl 3aBUCHMOCTEN MEXTy IEPEMEHHBIMH B PeajIbHBIX MpOIeccax
13 CMEXHBIX qucuumuiie. Onpenenenne Gynkuuii. [loctpoenue n uteHue
rpaduKoB GYHKITHIA.

CamocrosiTtesibHasi paboTa

Brimmonmaenue nomanrsero 3aganus mo reme 8.1. Beimonaenue
HCCIEA0BATENBCKOrO MpoekTa o teme: «lIpuMeHenne nouaTus
«pyHKIIII» B HU3KKEY.

Tema 8.2

CpoiicTBa pyHKIMH

Coaep:xanue yueOHOr0 MaTepuaJia

MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NEepUOIMYHOCTh. [I[poMexyTKH Bo3pacTaHus M yObIBaHUS, HAMOOJbIIEE U
HauMEHbLIee 3HaUeHMs, TOUKH IKCTpemyMa. ['paduueckas
uHTepnperanus. [lpumepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealbHBIX
Ipoleccax U ABICHUAX. ApudmMeTrnueckue onepanuu Haj QyHKIUSIMH.
Craoxnas ¢pynkius (komnozunus). [ToHsTHE 0 HENPEPHIBHOCTH (DYHKIIMH.

IIpakTnyeckas padbora

UccnenoBanne ¢pynkunu. CBONCTBA TMHEHHOHN, KBaIpaTUIHOM, KyCOUHO-
JUHEHHOU U IpoOHO-THHEeWHON QyHkuui. HenpepoiBHbBIE U
NepUoIMuecKre (GYHKITUH.

CamocrosiTesqbHasi pabora

Brimonnenne noMmanrgero 3agadus mo treMe 8.2. BoimonneHue
HCCIIEIOBATEIBCKOT0 MPOEKTa 1Mo TeMe «KBagparuunast pyHKIH.

O3HakomJIeHUE C IpUMEpPaMU
(YHKIMOHAIBHBIX 3aBUCUMOCTEN B
peabHBIX NIPOLECCaX U3 CMEXKHBIX
mucrarInH. O3HaKOMIIEHHE C
JI0Ka3aTeIbHbIMU PACCYKICHUAMU
HEKOTOPBIX CBOMCTB JIMHEWHOW U
KBaJIpaTUYHON (YHKIUH, TpOBEICHHUE
HCCIICIOBAHUS JTUHEUHOM, KyCOYHO-
JUHEWHOH, TPOOHO-TUHEHHON 1
KBaJpaTUYHON (PyHKIUI, TOCTpOEHUE
ux rpaguxoB. [TocTpoeHue u yTeHue
rpaduxoB ¢pyHkumii. Mccnenoanue
¢ynkiun. CoctaBlieHHe BUIOB
(GYHKITAN TI0 TAHHOMY YCIIOBHIO,
pelieHue 3a1a4 Ha 9KCTPEMYM.
Brinonnenune npeoOpa3oBaHuii
rpaduka QyHKIUH.

Tema 8.3
Oo0parHble QyHKINH

Coneprkanue y4eOHOT0 MaTepuasa

Ob6nactp onpeieneHus U 00JacTh 3HAUYCHHUH 00paTHON (PYHKITUH.
I'paduk o6paTtHON HYHKITHH.

IIpakTnyeckas padora

Oo6patnble pyHKIMHN U ux rpaduku. [IpeobpazoBanus rpaduka GyHKIUU.

CamocTosiTeJIbHAA paﬁoTa

W3yuenue noHATUs: 00paTHOM
GyHKIIMHY, OTIPECIICHIE BUIA U
nocTpoeHue rpapuka oOpaTHO
GyHKIIMN, HAXOXKIEHHE ee 00IacTi
orpeJiesieHUs U 00JIaCTH 3HAYCHU.
[IpumeHeHue cBOMCTB PyHKUUN

17




Brimonaenne gomamHero 3ananus no teme 8.3. CozmaHue mpe3eHTarui
o Teme. PaboTa ¢ JOMOTHUTEIBHON JTUTEPATYPOH.

Tema 8.4

CreneHnble,
NoKa3arejbHbIE,
Jorapupmuyeckue

"
TPUTOHOMeTpHYeCKHe
(pyHKuHMH.

OoparHbie
TPUTOHOMETPHYECKHe
Gynkumnu

Conep:xanue yueOHOr0 MaTepuaJia

Omnpenenenus GyHKIMI, UX CBONCTBA U TpadUKH.

IIpakTHyeckas padora

CBolicTBa M rpaMKM CTETICHHBIX, TOKa3aTEIbHBIX, JTOTapU(PMHIECKIX
¢ynkuuii. CoiicTBa u rpaduku CUHyca, KOCHHYCa, TAHTCHCA U
KOTaHT'€HCa, OOPAaTHBIX TPUTOHOMETPUYECKUX (QYHKIHHA. ['apMoHnYeckne
koneOanwus. [Tpuknanneie 3agaun. IlokazarensHble, TorapupmMuUecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS ¥ HEPABEHCTBA.

CamocTosiTesibHAs padoTa

BrimonHeHne goMalirHero 3aganus mo treMe 8.4. BeimonHeHue
HCCIIEIOBATEIBCKOrO MPOeKTa Mo TeMe: «CII0KEHNE TrapMOHUYECKUX
Konebanuii». PerieHne BapuaTuBHBIX 3a/1a4.

KonTpoabHas pa6ora Ne 7 no teme « OyHKIIUU U Tpadukm.

Brruncnenue 3HadeHuit pyHKIMA O
3HAUEHUIO apryMeHTa. Onpeenenue
MIOJIOXKEHUS TOUKU Ha rpaduke 1o ee
KOOpJMHATaM 1 Ha00O0pOT.
Hcnonb3oBaHue CBOMCTB (QyHKIIHUI
JUIS CPAaBHEHUS 3HAYEHUH CTETICHEN U
norapudmos. [Toctpoenue rpapukoB
CTEMEHHBIX U JIOTapu(PMUYECKUX
¢dbyHKmii. Pemenue nokasarenbHbIX U
aorapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM
anroput™MaMm. O3HaKOMIIEHHE €
MOHSITUEM HEIIPEPBIBHON
nepuoanyeckoi GpyHkuy,
(bopMynupoBaHUe CBOWCTB CUHYCa U
KOCHHYCa, IOCTPOCHUE UX IPa(PHUKOB.
O3HaKoMJIEHHUE C TOHATHEM
rapMOHHMYECKHUX KojeOaHui 1
MIpUMEPaMU TapMOHUYECKUX
KoNeOaHMi JUIsl OIMCaHUsI IPOLIECCOB
B (DU3UKE U APYTUX OOJIACTAX 3HAHUS.
O3HakoMJIEHUE C TIOHATHEM
pa3pbIBHON NMEPUOAMYECKON PYHKIHH,
(hopMynpoBaHUE CBONCTB TaHTE€HCA U
KOTaHI'€HCa, IOCTPOCHUE UX
rpa¢ukoB. [[pumeneHne CBOMCTB
(GyHKUUH 11 CpaBHEHUS 3HAUCHUN
TPUTOHOMETPUYECKUX (PYHKIIHM,
pEelIeHNs TPUTOHOMETPUYECKUX
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Pa3znen 9

MHoOrorpaHHMKHM M KpyIJible TeJjia 14(+7)
Tema 9.1 CopepxaHue yueOHOro MaTepuaJa 4 OnucaHue U xapakTepuCcTUKa
) Bepmunsl, peOpa, rpaHu MHororpaHHuka. Pa3sepTka. MHororpaHHble pa3IMYHBIX BUIOB MHOTOTPAaHHHKOB,
MHuororpaHHuKH yribl. Beimykiieie MHOrorpanauku. Teopema Oittepa. [Ipusma. Ilpamas u MIepPEYNCIIEHUE X JIEMEHTOB U
HakioHHass mnpusMma. [lpaBunbHas mnpusma. [lapamnenenunen. KyoO. cBoiicTB. U300paskenue
[Iupamupa. IlpaBuibHas nupamuaa. YcedeHHas nupamupna. Terpasmp. MHOTOTPAHHHUKOB H BHITIOJTHEHUE
Cummerpun B KyOe, B mNapajulejienumnene, B MpU3ME U HIHUpPaMUJE. IOCTPOCHHUS HA H300PAKCHUAX I
Ceuenus KyOa, IpU3MbI U TUPAMHU/IBL. MOJIENISIX MHOTOIPAHHHKOB.
[IpencraBnenne O mpaBUIBHBIX MHOFOFp(E)lgHI/IKaX (Tetpasape, KyoOe, BLIUHCICHHE THHEHHBIX SIeMEHTOB 1
OKTa3Jpe, JOAEKa’pe U HKOCadIpe). BEM U €r0 H3MEpEHHE. YIIIOB B POCTPAHCTREHHBIX
WNurterpanbras  popmyna  oobema.  Dopmynsl obbemMa  KyOa,
KOH(UTypaLusax, apryMeHTUPOBaHHE
MPSIMOYTOJIFHOTO TapaieNienuIea, mpu3mMbl, mupamuabl. [logodue Te. o
. . CBOMX CYX/EHUU. XapaKTepUCTHKa U
OTHoeHus mouiaeil moBepXHOCTe U 00bEMOB MOJJOOHBIX Tell.
n300pakeHre CeUeHUsl, pa3BePTKU
IIpakTHyeckasi padora
2 MHOTOTPaHHUKOB, BBIYUCIIEHHE
Paznuunble BUIb MHOTOIpaHHUKOB. VX n3o00pakenus. Cedenus, . .
. IIoUIaIel OBEPXHOCTEH.
pa3BepTKU MHOrOrpaHHuKoB. [lomaas noBepxHocTu. Buasl cummetpuii . .
. [TocTpoenue npocTeimnx ceyeHuit
B ITpocTpancTBe. CUMMETpHUsI MHOTOIPAaHHUKOB. Brluncienue mionaaeit
. Ky0a, IPU3MBbI, TUPAMUJIBI.
u 00beMoB. Pemienne 3aay Ha TOCTPOEHHE CEUEHUI MHOTOIPaHHHUKOB. .
. [Ipumenenue HaxkToB U cBeIeHUI U3
Pemenne 3agay Ha BbIYMCIEHHE IUIOHIa/ed MOBEPXHOCTH U OOBEMOB
o mw1aHuMeTpuu. O3HaKOMIIEHHE C
MHOTOTpaHHUKOB. Mcronp30BaHME CBOWMCTB MHOTIOIPDAaHHUKOB — IIpU .
BUJIaMH CUMMETPHI B IPOCTPAHCTRBE,
peUIeHuN MaTeEMaTUYECKUX U MPUKIIAIHbIX 3a/1a4. .
(dbopMynupoBaHUE ONpeaesICHUH 1
CamocrosiTe1bHasi paboTa 3 CBOMCTB. XapaKTepUCTUKA CHUMMETPUH

Boinonnenue nomaniHero 3ajianus no teme 9.1.

Pabota ¢ yueOHoM muTeparypoi mo remam: « MHOTOrpaHHbBIE YTIIbI.
Teopema Diinepar; «3Be3quaTbie MHOTOrpaHHUKH. KpucTaisl —
MIPUPOJIHBIE MHOTOTPAHHUKIY; «CUMMETpHUS B IPUPOJIC, TEXHUKEN.

TeJ BPAIlleHUs] © MHOTOTPaHHUKOB.
[IpuMeHeHnEe CBOVICTB CHMMETPHUH
IIpY pelleHnH 3aaad. Mcnons3oBanue
MIPUOOPETEHHBIX 3HAHUHN s
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Coznanue npesentanuu no teme: «Xu3Hp u TBopuectBo JI.Onepar.
N3roroBnenne Mozenn MHOTOrpaHHUKA. BeltoiHeHne
HCCIIEA0BATEIBCKOrO NpoeKTa 1o Teme: «lIpaBuiibHble U
MIOJIyIIPaBUJIbHBIE MHOTOTPaHHUKW». MI3roToBIeHNE MOJENH TeTpasapa C
3aIaHHBIMU [TapaMeTpaMu.

Conep:xanue yueOHOT0 MaTepuasa

O3HaKOMJICHHE C BUOaMH TCJI

Tena 9.2 Hunuuaap m xonyc. YcedueHHbI KoHyc. OCHOBaHHE, BBICOTA, OOKOBas ) BpaIeHus, HOpMYIHPOBAHIE HX
Kpyrabre Teqna MOBEPXHOCTh, 00pa3yromias, pa3BepTka. OCEBbIE CEUEHUS U CEUYCHHUS, OIPEJIEIIEHUI U CBOUCTB.
napamensueie ocHoBanuio. lllap u cdepa, ux ceuenus. Kacarenbnas DOpMyIHPOBAHNE TEOPEM O CEUECHUU
IJIOCKOCTh K chepe. Dopmyibl oObemMa MUJIMHIpA, KOHYCA, Iapa. mapa MmI0CKOCThIO U MJIOCKOCTH,
DopMyIIBI IJTONIAIA TTOBEPXHOCTEH UIMHIPA, KOHYCa, Cepshl. KacatelbHOH K cepe.
IIpakTHyeckasi pabora 3 XapakTepucTHka U H300pakeHUE Tel
Paznuunbie Buabl Kpyribix Tenn. Ux nzo0paxenus. CeueHus, pa3BepTKU BpaIlleHUsI, UX PA3BEPTKHU, CCUCHUS.
Kpyribix Tesl. CUMMETpHs KPYIIIbIX Tel. Beiuncnenue miomanei u Pemrenue 3anay Ha moctpoeHue
00peMoB. Vcrionb30BaHre CBOMCTB TeJI BpaIeHUs IPU PEIICHUN CEYeHUH, BBIYUCIICHUE JJINH,
MaTECMAaTHYCCKUX U MPUKIAJIHBIX 33/1a4. pacCTOSHUM, YIVIOB, IUIOLIAJEH.
CamocrosTeabHas padbora 4 IIpoBenenne 1oKa3aTeIbHBIX
Brinonnenne nomarniaero 3aganus mo reme 9.2. BrimonHenue paccyXJIeHUM NP PEILLICHUHU 3a/1a4.
HCCIIeIOBATEIbCKOT0 MPOeKTa 1o Teme: « KoHnueckue ceueHus u ux [IpuMeHeHne CBOWCTB CUMMETPUH
MIPUMEHEHUE B TEXHUKE». V3roToBIeHHe MOieNiel IIMIIMH/IpPA U KOHYyCa C NP PEILICHUHU 33/1a4 Ha TeJa
3aJlaHHBIMHU TTapaMeTpamu. PenieHne BapuaTHBHBIX 3a/1a4. BpalleHus, KOMOWHAIIMIO TEI.
KonTpoabnas pa6ora Ne 8§ mo teme «MHOTOrpaHHUKH U KPYTJIbIe 1 N300pakeHre OCHOBHBIX KPYTJIBIX TEJ
TeIan. Y BBITIOJITHEHUE PUCYHKA TIO YCIIOBHIO
3amaun. HaxoxmeHue omuookK B
peoOpa30BAHUSX W BEIYHCIICHHUSIX.
Pazpen 10 Hauaja MaTeMaTH4YeCKOro aHaIU3a 16(+8)
Tewma 10.1 Coaep:xanue yueOHOro MmarepuaJia 3 O3HakoMJIEHUE C TIOHATHEM YHCIIOBOM
MOCJIEIOBATEIPHOCTH, criocobaMu ee
IToc1e10BaTeILHOCTH | Crioco0bl  3aiaHMsi M CBOMCTBA YMCIOBBIX  IOCIEAOBATEILHOCTEH. 3a7laHusl, BBIYUCIICHUSMHU €€ YJICHOB.

IlonsTe o mnpenene mnocienosaresnbHOCTU. CylIeCTBOBaHME IIpereiia
MOHOTOHHOM  OTrpaHMYEHHON mocnenoBarenbHOCTH. CyMMUpOBaHUE

O3HaKOMJICHHE C IIOHITHUCM npeacia
IOCJICAOBATCIIBPHOCTH. O3HaKoMIICHHUE
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MOCJIEIOBATEIbHOCTEH.  beckoHeuHo  yObIBamoIas reoMeTpHyecKas
MIPOTPECCHS U €€ CyMMa.

IIpakTHyeckas padora

YuclioBas Mociaea0BaTeIbHOCTD, CITOCOOBI €€ 3aJaHusl, BEIYUCIICHUS
YJIEHOB nocnenoBarenbHocTu. [Ipenen nocnenoBarensHocTu. beckoneuHo
yOBIBAIOIIAs] TEOMETPHUECKAsI TPOTPECCHSI.

CamocrosTeabHasi pabora

Brimonuenune nomanrgero 3agangus mo teme 10.1.

Tema 10.2
IpousBognas

Conep:xanue yueOHOT0 MaTepuasa

[TonsiTHE O MPOM3BOIHON (PYHKITUH, €€ TEOMETPUUSCKUN U HU3HUICCKUN
CMBICII. YpaBHEHHE KacaTesbHOM K rpaduky ¢pyHkuuu. [IponsBoansie
CYMMBI, Pa3HOCTH, IPOU3BENICHUS, YacTHbIE. [[pon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX pyHKIMi. [I[puMeHeHe MPOU3BOHON K UCCIICIOBAHUIO
dbyHKIMl 1 moctpoeHuto rpadukos. [IponsBoaHbIe 00paTHON QYHKIIUU U
KoMIo3uuuu GyHKIuH. [IpuMepbl Henoabp30BaHus POU3BOAHOM IS
HaXOXKICHHS HAWTYYIIETo PelIeHus] B IPUKIIAHBIX 3a1a4ax. Bropas
MIPOU3BOJIHALA, €€ TeOMETpHUECKUil 1 pusnueckuii cMpica. Haxoxnenue
CKOPOCTH JIJIs IIpoliecca, 33JaHHOr0 hopMyJIoi U rpaduKoM.

IIpakTnyeckas padora

[IpounzBoaHas: MEXaHUUECKUN U TEOMETPUUECKUNA CMBICI POU3BOJHOM.
VYpaBHeHHe KacaTeabHOH B 00mem Buze. [IpaBuia u ¢popmyist
muddepeHInpoBaHus, TaOIUIa MPOU3BOIHBIX SJIEMEHTAPHBIX (PYHKIIUA.
HccnenoBanne QyHKITUH ¢ TIOMOIIBIO IPOU3BOIHOM. HaxokneHue
HauOObIIIEr0, HAUMEHBIIETO 3HAYCHHS U SKCTPEMAaIbHBIX 3HAYCHU N

GbyHKIUH.

CamocrosTeapHasi pabora

Brimonaenne nomamaero 3aganus mo reme 10.2 . Pabota ¢ yuebHou
auteparypoit o teme: «[IpubnrmkeHHOE BRIYHCIEHUE POU3BOTHOM.
BrImonHeHme nccienoBarenbeKoro npoekTa mo teme: «llonstue
nuddepeHnnana u ero IpuioKeHus». PelieHue BapuaTUBHBIX 3a/1a4.

O3HaKoMJIEHHUE C TOHATHEM
MIPOU3BOAHOM.

Nzyuenne u popmynrpoBaHue ee
MEXaHUYECKOrO ¥ T€OMETPHUUECKOro
CMBICIIa, U3YyYEHHE aIrOpuTMa
BBIYMCIICHUS IPOU3BOIHOM Ha
IIPUMEPE BBIUNCIIEHUS] MTHOBEHHOMN
CKOPOCTH U YTIIOBOTO K03 uiirenta
KacaTeJIbHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHON
B 00I1IeM BHJIe. YCBOEGHHUE MPABHI
g depeHInpOBaHUS, TAOIUIIbI
IIPOU3BOJHBIX IJIEMEHTAPHBIX
(GyHKIMM, TpUMEHEeHHE 11
IuQepeHIIMPOBAHUSL

(yHKIM, cOCTaBIEHUsI ypaBHEHUS
KacarenbHOH. M3ydenue Teopem o
CBSI3M CBOMCTB (DYHKLIUU U
MIPOU3BOTHOH, (POPMYIMPOBKA UX.
[IpoBenenue ¢ MOMOIIBIO
IIPOU3BOJHOMN MCCIIEOBAHUS
dbyHKIIMK, 3a1aHHON (HOPMYIIOH.
YcraHOBIEHME CBSI3U CBOWCTB
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Kontpoabnas padora Ne 9 no reme «Havana maremMaTrueckoro

aHaJIN3ay. 1
Pazgen 11 HNHTerpaj u ero npuMeHeHue 8(+4)

Coneprkanue y4eOHOT0 MaTepuasa 2 O3HaKOMJIEHUE C IOHATHEM
[TonsTust nepBooOpa3HOl, €€ OCHOBHOE CBOMCTBO ,IIpaBUJIa HAXOKICHUS MHTErpaja u IepBooOpa3HOM.

Tema 11.1 nepBooOpazHoil. O3HaKOMIIEHHE C TEOMETPUUYECKUM CMBICIIOM N3yuenue nmpaBuia BEIYUCIECHUS

MeprooGpasuas TIePBOOOPA3HOM. epBOOGPA3HOI H TEOPEMEI
IIpakTHyeckasi pabora 1 Herorona—JletiOuunita. Pemenne
BoinonHeHne ynpaxHEeHHH Ha HaX0XKACHHE EPBOOOPA3HBIX. 3aJa4y Ha CBsI3b NIEPBOOOpa3HOM U ee
CamocrosiTesibHasi padoTa 1 MIPOU3BOAHOMN, BEIYUCIICHHUE
BrInonHenne JOManHero 3aaanus mo reme 11.1. nepBooOpa3HOM JUIs JAHHOM

Tema 11.2 Coaep:kaHue yueOHOT0 MaTepuaJia 2 ¢yHkuuu. Pemenue 3a1a4 Ha
[TonsiTre 06 onpenenénnom nnTerpane. [IpuMmenenue onpeneaeHHOro NPUMCHCHHUC HHTErpaIa UIA

Hurerpan MHTErpajia Juisl HaXOKIACHUS IUIOMAA1 KPUBOJIMHEWHON Tpareuy. BBIYHCIICHUS (PM3HYCCKHUX BETHINH 1
®opmyna Hetorona—Jleitoauna. [Ipumepsr npuMeHeHUsT HHTErpaja B momaneil. Haxoxaexne omubok B
(bH3MKeE U reOMETPHHL. IpeoOpa30BaHUSAX U BBIYMCICHHUSAX.
IIpakTnyeckasi padora 2
BeinonHenue ynpaXHEHUH Ha BBIYHCIECHUE ONPEACIEHHOTO MHTErpaa.
[IpuMeHeHMe UHTETrpaa K BEIYUCICHUIO (PU3HMUECKUX BETUYUH U
IIJIOIIAIEH.
CamocrosTeqabHas pabora 3

Brimmonnanenue momamrsero 3aganug mo reme 11.2.
Co3pnanue npe3eHTanuu no Teme «Pu3n4ecKuil 1 TeOMETPUIECKUH

22




CMBICI UHTerpana».Padora ¢ yueOHoI muTepatypoit o TeMam
«IlepBooOpa3Hast 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHIDY;
«[IpubnmxeHHOE BEIUUCIIEHUE ONPEICTIEHHOTO HHTerpanay. Pemenue
BAapHaTHBHLBIX 3aJia4.

Kontpoabnas padora Ne 10 no teme «/HTerpa u ero npuMeHeHNUE.

1

Pasznen 12

Dj1eMeHTbI TECOPpUH BCPOHTHOCTeﬁ M MaTeMaTHYECKOH
CTATUCTUKU

12(+6)

Temal2.1

DJIeMeHTBbI TeOpUHU
BepPOSITHOCTEH

Coneprkanue y4eOHOT0 MaTepuaJsa

CoObITHE, BEPOITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE
BeposiTHOCTE!. [ToHsATHE 0 HE3aBUCUMOCTH COOBITHH. /[uckpeTHas
Cly4yaliHas BeJIMYMHA, 3aKOH €€ pacipeneneHus. YucioBbie
XapaKTePUCTUKHU JUCKPETHOU ClTydaiiHOW BenuduHbL. [[oHsATHE 0 3aKOHE
OONBIINX YHCE.

IIpakTHyeckasi padora

Wcropus pa3BuTHs TeOpUU BEPOATHOCTEN U €€ poJib B Pa3IMYHBIX cepax
YyeJI0BeUEeCKOH xu3HeaesTenbHocTH. Kitaccuueckoe onpeneneHue
BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM.
Boiuucnenue BeposatHocTeld. Pemenue npukiaaHbix 3a1ad4.

CamocrosiTeqibHas padora

Brinonnenue nomamisero 3aganus mo reme 12.1

Pabota ¢ y4eOHOI 1 cripaBOYHOM HHPOPMAIIUEH 110 TEME:
«CratuctTudeckoe onpeieacHue BepoaTHoCTH». Co3aHue npe3eHTauu
o teme: «S.bepHysuiny. BeIoTHEHNE HCCIIEN0BATENBCKOTO MPOEKTA MO
Teme: «CxeMbl IOBTOPHBIX UCTIbITAaHUN bepHyim». Pemenue
MIPUKJIAIHBIX 33]1a4.

N3ydenue kimaccuueckoro
OIpezieNIEHUs] BEPOSITHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CyMMeE
BeposTHOCTeN. Paccmorpenue
IPUMEPOB BHIYUCIICHUS
BeposATHOCTEN. Pemenue 3amaq Ha
BBIYHCIICHHE BEPOSTHOCTEH COOBITHIA.

Temal2.2

DJIeMEeHTBI
MATE€MATHYECKOI
CTATHCTUKH

Conep:xanue yueOHOT0 MaTepuaJia

[IpencraBnenue naHHbIX (TaOIULBI, AUATPAMMBI, FpaduKN), FeHepaIbHas
COBOKYIIHOCTb, BbIOOpKa, cpesiHee apudmeTnueckoe, meauana. [lonstue
0 3a/1a4ax MaTeMaTHYECKOW CTaTUCTUKH.

IIpakTnyeckasi padbora

O3HaKoOMJIEHUE C MIPEICTABICHUEM
YHCIIOBBIX JAHHBIX U UX
XapaKTePUCTUKAMH.

Pemenne npakTudeckux 3aaad Ha
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HcTopust pa3BUTHS CTAaTUCTUKU U €€ POJIb B pa3IMYHbIX chepax

YeJI0BEYECKON KU3HEAEATENbHOCTH. [IpencraBienne 4ucioBbIX JaHHBIX. 1
Pemienune npukiiaiHbIx 3a/1a4.
CamocrosiTeqbHasi pabora 3
Brinonnenne nomaiinero 3ajaanus mo teme 12.2. Penienue npukiiaaHbix
3aJ1a4. BeInonHeHne ucciie1oBaTesIbCKoro nNpoekTa no reMe: «Cpennue
3HAYEHUS U UX IPUMEHEHHUE B CTATUCTUKEY.
Konrpoabnas padora Ne 11 no teme «9JI€MEHTHI TEOPUU 1
BEPOSATHOCTEH U MAaTEMaTHYECKON CTaTUCTUKM.
Paznen 13 YpaBHeHusi 1 HepaBEeHCTBA 14(+7)
Temal3.1 Copepxanue y4e0HOro marepuaJa 1 O3HakomJIeHHE C TPOCTEUITNMU
PaunoHanbeHbIE, MppalMOHAIbHBIE, ITI0KA3aTEIbHBIC U CBCIICHUAMM O KOPHAX
YpaBHenust u TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI. PaBHOCWIIBHOCTD anre0panvecKux ypaBHEHUH,
CHCTEMBI ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHbBIEC PUEMbI KX PELICHUS TIOHSATUSIMU HCCIICIOBAHNUS yPABHCHUH
YPaBHEHHUI1 ¢ IByMH (pa3noxeHre Ha MHOYKUTEIN, BBEJICHUE HOBBIX HEM3BECTHBIX, U CHCTEM ypaBHCHUH. VI3ydeHune
nepeMeHHbIMH MI0JICTaHOBKa, rpaduueckuit meron). [Ipuknagnsie 3a1aun TEOPUH PABHOCHIILHOCTH YPaBHEHHM
IIpuMeHeHne MaTeMaTHYECKUX METOIOB JJIsl PELICHUS COAEPKATEIbHBIX H ee npuMeHeHus1. [1oBToperne
3ajJ]a4y U3 pa3InYHbIX 00JIaCTel HAYKH U MPAKTUKU. 3alrcy peHICHUA CTaHAAPTHBIX
WHurepnperanys pe3yiabTara, y4eT pealbHbIX OTpaHUYCHUN. YPaBHEHHIA, IPUEMOB
TpakTuueckas padora 5 npeoOpa3oBaHus ypaBHEHUH JUIs
Kopuu ypaBuenuii. PaBaocunbsHoCTh ypaBHeHuit. [IpeoOpazoBanue CBE/ICHIA K CTaH/apTHOMY
ypaBHeHuit. OCHOBHbIE HpUEMBI pellieHNs ypaBHEeHUiL. Pemtenue cuctem YPaBHEHHUIO. PellieHue palHOHaIbHBIX,
ypaBHeHUH. Vcrionb30BaHne CBOMCTB U TpapUKOB QYHKIMIH JUIs peleHus MppalliOHa/IbHBIX, TMOKA3ATCIBHBIX 1
yVpaBHEHHIL. TPUTOHOMETPHYECKHX YPABHEHNH 1
CamocTonTenpHas pabora CHUCTEM. I/ICHOJIB30]§aHI/Ie CBOMCTB U
3 rpa¢ukoB GYHKITUHN TSI pEIICHUS

Brinonnenue nomaimisero 3aganus no reme 13.1.Boinonnenue
HCCIEA0BATENBCKOrO NMpoekTa 1o teme: «lccmenoBanue ypaBHEHHN U
HEpaBEHCTB ¢ apameTpom». PaboTa ¢ yueOHOI tuTepaTypoil o teme:
«IToTepst kopHEN B ypaBHEHUSIX». PelieHne ypaBHeHHI ¢ TapaMeTpaMH.
Pelenne HecTaHIapTHBIX YpaBHEHUH U METO/bI UX PEILICHUS.

ypaBHeHUH. [I0BTOpEHME OCHOBHBIX
NPUEMOB pelleHus cucteM. Pemenue
YpPaBHEHUH C IPUMEHEHUEM BCEX
pueMoOB (pa3noKeHHUs Ha
MHO>KUTEJIH, BBEJICHUS] HOBBIX
HEU3BECTHBIX, IOJICTAHOBKH,
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Coaep:xanue yueOHOr0 MaTepuaJia

O3HakoMIIeHUE ¢ OOIIUMU BOIIPOCAMH

Tewmal3.2 PanmmonanbsHble, HppanMoHaabHbIE, MOKA3aTEIbHbIC U TPUTOHOMETPH- 1 peuIcHusA HCPAaBCHCTB U
HepaBencrBa n yeckrue HepaBeHCTBA. OCHOBHbIE NpUEMBI UX peuieHus. McnonabzoBaHue HCIIOJIb30BAHUE CBOWCTB U IpaduKoB
CHCTEMbI HEPABEHCTB | CBOMCTB M Ipa@uKoB (YHKLUI NPH pElIeHUN YpaBHEHUI M HEPABEHCTB. (GyHKIMH TIPY PELIEHUN HEPABEHCTB.
¢ AByMS Meron wuHTepBasioB. M300pakeHHMe Ha KOOPAMHATHOW IJIOCKOCTH Pemenne HEpaBEHCTB U CUCTEM
nepeMeHHbIMH MHOXKECTBA PEILIECHUI YPAaBHEHUM U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U HEPABEHCTB C MPUMEHEHUEM

nx cucreM. Ilpuknansele 3agaun. IIpumeHeHMe MaTeMaTHYECKHX pasn4HBIX c1ioco00B. [Ipumenenne

MCTOJOB IJIs1 PCHICHUS COACPKATCIbHBIX 3a/1a4 M3 Pa3JIMYHBIX oOnacreit MaTEMAaTU4YCCKUX MCTOAOB UIA

HAayKH M TIpakTUKU. HHTepmperanms pesyiabraTta, Y4YeT peajbHBIX peneHus ConepKaTEIbHbIX 3a/1a4 U3

OTpaHHYCHU M. pa3IUYHBIX 00JIaCTEN HAYKH U

IpakTHueckas pagora 3 npakTuku. MIHTEepnpeTupoBanue

Pemienrie HEPaBEHCTB C OJHOM TIEPEMEHHOI. PelieHre HepaBeHCTB PE3YJIBTATOB € yIETOM PCAIbHBIX

METOJIOM HHTEPBAJIOB. Pelenne painoHaIbHbIX, HPPALMOHAIBHBIX, orparmdenyi. Haxoxnenue onmoox B

[IOKa3aTeNIbHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX Npeo6pasoBaHHsX 1 BEIMHCIEHHAX.

HEPAaBEHCTB.

CamocrosiTesibHasi padoTa 4

Brimonnenne nomarinero 3aaanus mo teme 13.2. Jloka3aTenbcTBO

HEpaBEHCTB. PenieHne ypaBHEHNI U HEPABEHCTB C IByMsI IEPEMECHHBIMU.

HepasenctBa ¢ mapamerpamu. lMccnenoBanue ypaBHEHUN 1 HEPABEHCTB C

napaMeTpamu. BrllnoyiHeHne HCcCIen0BaTeNIbCKOro IPOEKTa Mo TeME:

«I'pacdhuyeckoe pemieHne ypaBHEHHH U HEPABEHCTBY.

Konrponbnas padora Ne 12 1o teme «YpaBHEHHsI U HEPABEHCTBaAY. 1

JK3aMeH

Hroro 156

(+78)
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3. YCJOBUSA PEAJIN3ALIMYA YUEBHOM JUCIUTLIIMHBI

3.1. TpeGoBanusA K MMHUMAJIbHOMY MaTepHaIbHO-TeXHHYECKOMY o0ecnedeHHI0
Peanuzanus yaeOHON AMCHUIIMHBI TpeOyeT Hamuuus yuyeOHoro kabuneTa «MaremaThkay.
O0opynoBanue yueOHOro kaduHera:
- IOCA/I0YHBIE MECTA 10 KONUYECTBY OOyUarOIUXCS;
- pabouee MeCTO IpenoAaBaTes;
-00bEMHBIE MOJIEJI MHOTOTPAHHUKOB, TEJI BPAIlEHUs, IPOCTPAHCTBEHHBIX MOJENEH;
- KOMIUIEKTBI 33JJaHUH JJ11 TECTUPOBAHMSL U KOHTPOJIbHBIX PaldoT;
- U3MEPUTENIbHBIC U YEPTEKHBIE HHCTPYMEHTHI,
- MarHUTHAsI MOJEJIb OCEU KOOPAUHAT;
- MOZIEJIb YNACIOBON OKPYKHOCTH.

- BEHTWISIIMOHHOE O00OpyJOBaHME, oOecrednBaroniee KOMGOPTHBIE YCIOBHS JUISI TIPOBEICHUS
3aHATUH.

Texnnueckue cpeacrasa o0yyeHus:
- KOMITBIOTEp C JIMLIEH3UOHHBIM ITPOIPaMMHBIM 00€CIIeUeHUEM;
- MyJbTUMEIUANPOEKTOP;

-UHTCPAKTHBHAA JOCKaA.

3.2. UundopmaumonHoe odecneyeHue oOyuyeHusi. IlepeyeHb pexoMeHIyeMbIX Y4eOHBIX
u3nanuii, UurepHeT-pecypcosB, 10M0JTHUTEIbHOM JIUTEPATYPHI.

OcHognasa numepamypa:

1. Amumos L. A. u ap. MaremaTrka: anredpa u Hayaia MaTeMaTHIECKOTO aHaIn3a, T€OMETPHS.
Anre0Opa 1 Hauaja MaTeMaTHYECKOro aHaim3a (0a30BbIi U yriayOneHHbIN ypoBHU).10—11 kitac-
cel. — M., 2014.

3. I'yceB B.A. Marematuka 1151 npodecCuii U CeHATBPHOCTEH COIHATBHO - SKOHOMHUUYECKOTO
npopwiss.  YueOHHMK Juis  00pa3oBaTelbHBIX  YUPESKACHUH  HAYaJbHOTO M CPETHETO

npodeccuoHaabHOTO 00pa3oBanus. - M.: M3marensckmii neHTp «Akagemusy», 2012,

5. IToropenoB A.B. T'eomerpus. Yueonuk ans 10-11 k. oOmnieoOpazoBarebHBIX YUPEKIACHHUM. -
M.: Ilpocsemenue, 2008.

Jononnumensnan numepamypa:

1. boromonoB H.B., Camoiinenko I1.1. «Maremaruka». — M., 2002.
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2. boromonos H.B. [Ipaktuueckue 3ansaTus no mareMatuke. — M., 2003.

3. bponckuii M.JI., MemaBkuna O.C. — M.: «Apktn», 2009.

4. Bentnens E.C. 3amaum w ympakHEHUs IO TEOPUHM BEPOSATHOCTEH: ydeOHOe mocoOue s
CTYJIEHTOB BTYy30B. M.: 3narensckuii ieHTp «Akagemusi», 2005.

5. 3uB B.I'. 3amaun reomerpum: I[locobme mis ywammxcs 7-11 k1. oOmieoOpazoBaTebHBIX
yupexaenuii. M.: IIpocsemenue, 2006 r.

6. Komsirun FO.M. u ap. «Matemaruka» (kauru 1 u 2). — M.: [Ipocsemenue, 2003.

7. Kpamop B.C. [ToBTOpsieM U cHCTEMaTH3HPyEM IIKOJIBHBIN Kypc anreOphl M Havasl aHanu3a. M.:
000 «M3nmarensctBo OHuke, 2008.

8. Jlykankun ['JI., Jlykankun A.I. Marematuka. Y. 1: y4yeOHoe mocoOue sl y4ypexJIeHHiH
HayvaJgbHOTro npodeccrnoHanbHOT0 00pazoBanus. — M., 2004.

9. Huxonsckuit C.M., IloranoB M.K., PemernukoB H.H. u nap. Anrebpa u Hauana
MaTeMaTH4eCKOro aHajau3a (6a3oBbii U npoduiIbHBIN ypoBHHK). 11 k1. — M., 2006.

10. Huxonsckmit C.M., IloramoB M.K., PemernuxkoB H.H. u ap. Anre6bpa u Hauama
MaTeMaTU4eCcKoro aHanusa (6a3oBbiit 1 mpoPuiIbHEI ypoBHHU). 10 ki1. — M., 2006.

11. HuBopoxkuna JI.U., Mopo3zosa 3.A., I'epacumoBa 1.A., )Kutaukos 11.B. OCHOBBI CTaTUCTUKHI
C DJIEMEHTaMHU TEOPHM BEpPOATHOCTEH Ui SKOHOMHUCTOB. PyKOBOJACTBO Uil pelieHHs 3ajad. —

PoctoB — Ha — [lony: ®enukc, 2001.

Hnmepnem - pecypcol:

1. Akanemuk. CroBapu 1 SHIMKIONETUH. http://dic.academic.ru/

2. Bosnp1ias coserckas sHuMKIoneaus. http://bse.sci-lib.com

3. Books Gid. DnextponHas 6ubnroTeka. http:/www.booksgid.com

4. I'mobanTeka. [ obanpHas OMOIMOTEKA HAYYIHBIX pecypcoB. http://globalteka.ru/index.html

5. EnHOoe OKHO mocTyIa K o0pa3oBaTelbHBIM pecypcaM. http://window.edu.ru

6. Kuauru. http://www.ozon.ru/context/div_book/

7. Jlyumas yueOHas muTeparypa. http://st-books.ru

8. Poccuiickuit oOpa3oBaTenbHblii mopTal. JlocTymHOCTh, KauecTBO, 3 (HEKTUBHOCTS.
http://www.school.edu.ru/default.asp

9. DnexTponHas 6bubnmuoTeyHas cucreMa http://book.ru/
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4. KOHTPO.Ib Y OLIEHKA PE3VJIbTATOB OCBOEHMS YYEFHOU JUCHUIJIAHBI

KOHTpOJIb N OHEHKA pPE3YyJIbTaTOB OCBOCHHA yqe6H0171 JAUCHUIUIMHBI OCYHICCTBIIACTCA B

MpOLECcCe TNPOBEACHUA TMPAKTUYECKUX 3aHITHUH,

TECTUPOBAHUA,

a TaKXXE BBIIIOJIHEHHUS

O6y‘-IaIOH_II/IMI/ICH HHIAWBUIYAJIbHBIX SaﬂaHHf/'I, IIPOCKTOB, HCCJIeIOBaHUL.

Pe3yabrarsl ocBOCHHS
Y4eOHOH THCUUIIMHBI

DopMbI U METOAbI
KOHTPOJISI M OLCHKH
pe3yJbTaTOB 00Y4eHUs

B pesynbpTarte n3ydenus yueOHON AUCIHUILTUHBI « MaTtemaTuka:
anredpa ¥ Hayajla MaTeMaTHUECKOro aHaIn3a; TeOMETPUS
oOyyarolecs JOHKHBI JOCTHYB CIIEAYIOMINUX PE3yIbTaTOB:

* JIUYHOCMHbIE:
-c()OpMUPOBAHHOCTH MPEICTABICHHUI 0 MaTeMaTHKe KaK
YHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJCINPOBAHNUS SABICHUN U
MIPOLIECCOB, UJIEAX U METOJIaX MAaTEMATUKU;
-IIOHUMaHUE 3HAUUMOCTH MaTEMATUKHU Il HAyYHO-TEXHUYECKOTO
nporpecca, chOpMHPOBAaHHOCTH OTHOIICHHUST K MAaTEMAaTHKE KaK K
YacTH O0ILEUEIOBEUECKON KYJIBTYphl Yepe3 3HAKOMCTBO C UCTOpUEH
pa3BUTHS MAaTEMATUKH, BOJIIOIMEN MaTeMaTHYeCKUX UJIEH;
-pa3BUTHE JOTUYECKOT0 MBIIIIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMUYECKON KYIBTYPbI, KPUTUIHOCTH
MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM JTsl Oyay1ieit
npoeccuoHaNbHOM AEATEIbHOCTH, AJI IPOAOIKEHUS
o0pa3oBaHMs U CaMOOOPa30BaHUS;
-OBJIa/ICHHE MaTeMaTUUYE€CKUMU 3HAHUSIMU U YMEHUSAMH,
HE0OXOIMMBIMHU B ITOBCEIHEBHOM JKU3HHU, JJI1 OCBOCHUSI CMEXHBIX
€CTECTBEHHO-HAYyYHBIX TUCHUIUINH U JUCLHUILIUH
po¢eCCHOHATBHOTO MUK, JIJIS TIOTyYeHHUs] 00pa30BaHUs B
o0nacTsx, He TPeOYIOIUX YTITyOJIeHHONH MaTeMaTHIeCKOMI
MO/ATOTOBKY;
-TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHuIO, Ha MPOTSHKEHUH BCEW KU3HU; CO3HATEIbHOE
OTHOILIEHUE K HENPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO
yCHENHOM nMpodeccHoHanbHON U 00IIECTBEHHOM IeATEeIhHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITENILHON TBOPYECKOH U
OTBETCTBEHHOU JEATEIBHOCTH;
-TOTOBHOCTP K KOJUIEKTUBHOHN paboTe, COTPYTHUYECTBY CO
CBEPCTHUKAMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIe0BATENbCKOM, TPOSKTHOM U APYTHX BUIAX
NeSITeIbHOCTH;

* MemanpeomemHuole:
-yMEHHE CaMOCTOSATENBHO ONPEEIIATh LEIH JeSITeIbHOCTH U
COCTABJISATh TUIAHBI ACATEIBHOCTH; CAMOCTOSATEILHO OCYIIIECTBIISTD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH AESATEIBHOCTh; UCIIOIb30BATh
BCE BO3MOKHBIE PECYPCHI JIJISl IOCTHKECHHUS TIOCTABICHHBIX LIEIeH U
peayn3aluy IIaHOB eATeIbHOCTH; BRIOMPATh yCIIEIIHbIE
CTpATEryy B PA3JINYHBIX CUTYalUsX;
-yMEHHE IPOYKTUBHO OOLIATHCS U B3aUMOJEHCTBOBATH B IIPOLIECCE
COBMECTHOH J1€ATEIbHOCTHU, YYUTBIBATH MO3ULIMH APYTUX
YYaCTHHUKOB JIESITEILHOCTH, 3(PPEKTUBHO pa3peniars KOH(QINKTHL;
-BJI/ICHUE HABbIKAMH MIO3HABATENIbHOMN, YUeOHO-HCCIIeI0BATEIBCKON

1. UnTepnperanus
pe3ybTaTOB HAOTIOACHHIA
3a IeSITEIIbHOCTRIO
00yJarommxcs B mpoIrecce
OCBOCHHUS
o0OpazoBarenpbHOU
MIPOTPaMMBI.

2. CrapToBasi JMarHOCTHKA
MOJrOTOBKH
00y4aronuxcs Mo
HIKOJILHOMY KypCy
MaTeMaTUKH; BBISIBICHHUE
MOTHUBAIMH K U3yUCHHIO
HOBOT'O MaTepHara.

3. Texkymuii KOHTPOJIb B
dhopwme:

- CaMOCTOATEIBHBIX PabOT
10 TEMaM pa3eioB
JUCIUTUTAHBL,

- KOHTPOJILHBIX PadoT 1O
TEMaM pa3JIeioB
JTUCHUIUTAHBL,

- TECTUPOBAHUS;

- TOMaInIHei padoThl;

- 0T4€Ta 110 MPOJECIAHHON
BHEAYJAUTOPHOM
CaMOCTOSITENILHOU paboTe
COTJIACHO MHCTPYKLUU
(mpencraBneHue mocoowus,
Mpe3eHTaru /OyKieTa,
MH(POPMALIMOHHOE
coo0IIeHue).

- (hpOHTAIBHOTO OTIPOCa;
- YCTHOTO 3a4€eTa;

- MUCBMEHHOTO 3a4eTa;
- MaTeMaTu4eckoro
JTUKTaHTA;

- 3aIUTHI pedepara;

- CaMOCTOSATEIIbHOU
paboThI C KHUTOU U
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Y TIPOEKTHOM JIeSITeIbHOCTH, HABBIKAMU pa3peleHus mpooiaeM;
CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITETbHOMY TMIOMCKY METOJIOB
pelIeHUs TPaKTUYECKUX 3a/]a4, IPUMEHEHHUIO PAa3JINYHbIX METO/IOB
MIO3HAHUS;

-TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHON HH(OPMAIIHOHHO-
MO03HABATENILHOM JEATENIbHOCTH, BKIIIOUasi yMEHUE
OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POPMALIUH,
KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO,
MI0JTy4aeMyI0 U3 Pa3JINYHbIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U
TOYHO M3J1arath CBOIO TOUKY 3PEHUs, UCIIOJIb30BaTh a/ICKBAaTHbIE
SI3BIKOBBIE CPEJICTBA;

-BJIaJIcHNE HaBbIKaMU MIO3HABATEIbHOU pe(IIeKCHU KaK OCO3HAHUS
COBEpUIAEMBIX JEHCTBUI U MBICIUTENIBHBIX ITPOLIECCOB, UX
pPEe3y/IbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TI03HABATENBbHBIX 3a/1a4 U CPEJCTB JUISl UX JOCTUIKECHHUS;

-L€JICYCTPEMIICHHOCTD B [IOUCKAaX U NMIPUHATUU PEILICHU,
CO00pa3UTEIbHOCTh U UHTYULUS, PA3BUTOCTh POCTPAHCTBEHHBIX
MIPEJCTaBICHUI; CTIOCOOHOCTH BOCIIPHHUMATh KPacoTy M TapMOHUIO
MUDpa;

* npeomemmbie:
-c(hopMUPOBAHHOCTH NMPEJCTABICHUH O MaTEMaTUKE KaK 4acTH
MHPOBOU KyJIbTYpBI U MECTE MaTEMAaTUKN B COBPEMEHHOMN
LIUBWIN3ALUH, CIOCO0aX OMMCAHUS SBJICHUIN pealbHOTO MHpa Ha
MaTeMaTH4YECKOM S3BIKE;
-c(pOopMUPOBAHHOCTH MPEJICTABICHUI O MaTEMAaTUYECKUX MOHATHUSIX
KaK BKHEHIINX MATEMAaTHYECKUX MOJIENAX, MTO3BOJISIOIINX
ONMCBIBATH U U3y4aTh pa3HbIC IIPOLIECCHI U SBJICHUS; IOHUMAaHUE
BO3MOKHOCTH aKCHOMATUYECKOT0 IIOCTPOCHUSI MaTEMATUYECKUX
TEOPH;
-BJIQJICHHE METOAAMH JI0KA3aTeIbCTB U aJITOPUTMOB PELICHUS,
YMEHHE UX IPUMEHSATH, IPOBOAUTH JOKA3ATEIbHBIE PACCYKICHUS B
XOZIe pelIeHus 3a/1a4;
-BJIAJICHUE CTAaHIAPTHBIMU IIPUEMAMH PEUICHUS PALIMOHAJIBHBIX U
HMPPALMOHAIIBHBIX, I0KA3aTEJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPHUUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIIE
JUISl TIOUCKA IYTH PELICHUS U WIIIOCTPALUU PELICHUS YPABHEHUN U
HEPABEHCTB;
-c(pOpMUPOBAHHOCTH MPENICTABICHUI 00 OCHOBHBIX MTOHATHUSX
MaTeMaTH4eCKOr0 aHaJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepU30BaTh MOoBeeHUE (PYHKLUH, HCIOIb30BaHUE
MTOJIYYEHHBIX 3HAHMM JIJI ONMCAHUS U aHAJIN3a PealbHbIX
3aBHCHUMOCTEI;
-BJIaJICHUE OCHOBHBIMU IOHATUAMM O IUIOCKUX H
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, UX OCHOBHBIX
CBOMCTBax; COPMHUPOBAHHOCTh YMEHHS PACIIO3HABATh
reoMeTpuyecKue GUrypsl Ha yepTekax, MOAEsIX U B pealbHOM
MUpE; IPUMEHEHHE U3YUEHHBIX CBOICTB reOMETPHUUECKUX (QUTYD U
(bopMyI1 17151 pelieHusl FTeOMETPUUECKUX 3a/1ad U 3a/1a4 C
IIPAKTUYECKUM COAEPIKAHUEM;
-c(pOpMUPOBAHHOCTH MPEJCTABICHUH O MpoLeccax U SIBICHUAX,
MMEIOIINX BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pe€aJIbHOM MHUPE, OCHOBHBIX MOHITHIX

JIpYTMMHU MaTepuaIaMu.

4. UtoroBast arTecTanus B

(hopme MIUCHbMEHHOTO
JK3aMEHa.
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3JIEMEHTapPHON TEOPHUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOSITHOCTH HACTYIJICHUS COOBITHI B TPOCTEHIINX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE XapAKTEPUCTUKH
CIIy4alHBIX BEJINYUH;

-BJIaJICHUE HaBBIKAMU UCIIOJb30BAHNS T'OTOBBIX KOMIIBIOTEPHBIX
[IPOrpaMM IIPU PELICHUH 3a/1a4.

5. OBECIIEYEHUE OBPA30OBAHUA JJIA JIUI C OB3 U UHBAJIN10OB

Conepxanue mpogecCHOHAIBHOTO 00pa30BaHUs M YCJIOBUS OpraHU3allMM OOyueHHs B
OI'bOY BO «MAI'Y» cTyneHTOB (ciymiaTesneil) ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS
OTIpENIeNIAIOTCS aJJaTUPOBAaHHOIM 00pa3oBaTenbHON mporpamMmoil (mpu HeoOXOAUMOCTH), a Jis
WHBAJINIOB TaK)X€ B COOTBETCTBHU C MHIUBHUIYaJIbHON POTrpaMMoii peabuInTaluy HHBAIU/A.

OO6yuenue Mo oOpazoBaTeIbLHON MpPOrpaMMe CpeIHero MpodheCcCHOHATLHOTO 00pa30BaHM
CTYZICHTOB (CIylIaTeseil) ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSAMU 3/10pOBBs ocyiiecTBisiercs I'bOY
BO «MAI'Y» ¢ y4eroM OCOOCHHOCTEH MCHUXO(PU3UYECKOTO pa3BUTHSA, WHANBUAYATbHBIX
BO3MOXHOCTEM U COCTOSIHUS 3/I0POBbsI TAKUX JIMII.

B ®I'bOY BO «MAI'Y» co3manbl criendajgbHbIE YCIOBHS I TOMyYEeHHs] 00pa3oBaHUS
CTYIICHTaMU (CIIyIIATEIISIMH) C OTPaHHYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI.

[lon cmenuanbHBIMU YCIOBHSMH Ui TIOJYYEHHUS CpEeIHEro mnpogeCCHOHAIBLHOTO
oOpa3oBaHMsI CTYyAEHTOB (ciymiateneil) ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0pOBbBS
MIOHUMAIOTCSI YCJIOBUS OOyuY€HUs, BOCIMTAHHUA W Pa3BUTUS TaKUX JIML, BKJIIOYAIOLIUE B CeOs
WCIIOJIb30BaHUE CIIEUATbHBIX 00pa30BaTEIbHBIX MPOTPaMM U METOJ0B OOyUEHHUS U BOCITUTAHMUS,
CTHEeNUATBHBIX Y4YeOHUKOB, Y4EOHBIX IMOCOOMH W JMJAKTHYECKUX MAaTEepPHajOB, CIHENHATBHBIX
TEXHUYECKUX CpPEACTB OOydYeHMs] KOJJIEKTMBHOTO M  HMHIMBHIYaJbHOIO  IOJb30BaHUS,
IIPEJOCTABICHUE YCIYT ACCUCTEHTa (IIOMOIIHUKA), OKa3bIBAIOIIEIO CTYIEHTaM (CIIyILaTessiM)
HEOOXOIMMYI0O  TEXHMYECKYIO IIOMOLIb, IPOBEAECHUE TIPYIIOBBIX M  HMHIMBHUIYaJbHBIX
KOPPEKIMOHHBIX 3aHATUH, oOecnedeHue aoctyna B 3nanus ®I'BOY BO «MAI'Y» u apyrue
ycloBHsA, 0€3 KOTOpPBIX HEBO3MOXHO WJIM 3aTPyIHEHO OCBOEHHME OOpa30BaTElbHBIX HPOrpaMM
JMLaM C OTPaHUYEHHBIMU BO3MOKHOCTSAMU 370POBBSI.

B memsx JOoCTymHOCTH TONMy4YeHHsT 0O0pa3oBaHUS CTyIeHTaM  (CIymaTternsiM) ¢
OrpaHMYEHHBIMU BO3MOXKHOCTAMH 3710poBbsi PI'BOY BO «MAI'Y» obecnieunBaercs:

- I CIyliaTeded ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMU 3J0pPOBbSl 1O CIYXY YCIYTH
CypIOTIepeBOAUMKa M OOECIeueHUE HAUICKAIMMU 3BYKOBBIMU CPEACTBAMHU BOCIPOU3BEIICHUS
nH(pOopMaIuy;

- IS CTYAGHTOB (CiymiaTenell), HWMEIOIIMX HapYyIIEHUs OIMOPHO-IBUTATEIILHOTO
amnmnapara, MaTepHaIbHO-TEXHUUECKUE yCIIOBHS o0ecrneYnBaroT BO3MOKHOCTE
OCCTIPEnIATCTBEHHOTO JOCTyla B Y4YeOHBIE TIOMEIICHHS, CTOJIOBBIC, TYaJICTHBIE H JPyTHE
nomemnieHuss ®I'bOY BO «MAI'Y», a takke uX NpeObIBaHUS B YKa3aHHBIX MOMELICHHSIX
(HaTM9¥e MaHIyCoB, IOPYYHEH, PACITUPEHHBIX JBEPHBIX TPOESMOB U IPYTHX MPHUCIIOCOOICHHUI).

OOpazoBaHue CTYIEHTOB (ClylIiareneil) ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS

MOJKET OBIThH OpraHu30BaHO KaK COBMCCTHO C JAPYIrMMH CTYyACHTaMU (CJ'IYH_IaTeJ'IHMI/I), TaKk U B
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OTAEJbHBIX Ipynnax. YUCIeHHOCTD JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 3/I0POBbS B Y4eOHOU
rpymnIne ycTaHaBIuBaeTcs 10 15 yenosexk.

C yueroM o0co0bIX MOTpeOHOCTEH CTYINEHTOB (ciaymiaresneil) ¢ OrpaHUYEHHBIMU
BO3MOXHOCTSAMHU 3710poBbst PI'BOY BO «MAI'Y» obecrnieunBaercsi MpeoCTaBlIeHUE YYeOHBIX,
JIEKLIMOHHBIX MaTEpUAJIOB B AJIEKTPOHHOM BUJE.

C yyeToM 0COOBIX MOTPEeOHOCTEN CTYIEHTOB (ClylIareseil) ¢ orpaHMYEeHHBIMU BO3MOXKHOCTSIMU
3JI0POBBS IPEYCMOTPEHA BO3MOXHOCTh 00yUeHHS 10 UHAMBHUIYAIbHOMY IUIaHY.
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