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1.0BIIAA  XAPAKTEPUCTHKA MPUMEPHOM PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIIAITJIMHBbI

1.1. OOGnacTp npUMeHeHHUs NPOrPaAMMBI

PaGouas mporpamma yueOHOH MAMCUMIUIMHBI SBJISETCS 4YacThblO HPOTrPaMMbl IOATNOTOBKH
CIIELMAINCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ ®I'OC cpexnero obmiero obpazosanusi, I'OC
cpeaHero mnpodeccuoHanbHOro o00pa3oBaHus M HPOQuiIs NPo(ecCHOHAIBHOrO 00pa30BaHUS 10
cnenuanbHoctu CIIO 40.02.02 «IIpaBooxpaHuTeNbHAs AESITEIBHOCTDY

1.2. MecTO ATMCUMIUIMHBI B CTPYKTYpPe OCHOBHOW NMpodecCMOHATBLHOH 00pa3oBaTebLHOI
nporpamMmbI: 0011e00pa30BaTEIbHbIN TUKII.

1.3. Heaun wm 3agayd JUCUMIIMHBI — TpPe0OOBAaHMS K Ppe3yJbTaTaM OCBOEHUS
AUCHUIIMHBI:

. obOecnieueHre CGHOPMUPOBAHHOCTH MPEJCTABICHUN O COIHMAIbHBIX, KYJbTYPHBIX U
HCTOPUUCCKHX (1)aKTOan CTaHOBJICHUA MaTCMaTHUKH,

. obecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOT O, IITOPUTMHUYECKOTO u
MATEMATHYCCKOI'O MBIIIJICHH A,

. obOecnieueHrne CcOOPMUPOBAHHOCTH YMEHUN MPUMEHSTH TIOTY4YCHHbIE 3HAHWUS MPU
PCHICHUHU PAa3JIMYHBIX 3a1a4;

. obOecnieueHrne CGHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKe Kak 4YacTH

00IICUeTIOBEYECKOM KYIbTYPhl, YHHBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMHUCHIBATH M M3yYaTh
peanbHbIE NPOLECCHI U SBJICHUS.

B nporpamMMy BKIIIOYEHO COJIEp)KaHHE, HAINPABICHHOE Ha (OPMHUPOBaHUE y OOYYAIOIIMXCS
KOMIIETCHITUH, He0OX0gUMEBIX 11 kKadecTBeHHOTO ocBoecHusA OIIOII CIIO Ha 6a3e 0CHOBHOrO 00IIEro
o0pa3oBaHMsl C TMOJYyYEHHEM CpeJHero oOmero o0pa3oBaHUs; NPOTPAMMBI  IOJATOTOBKH
KBJIM(ULIMPOBAHHBIX pab0OYMX, CIIYKAIUX; MPOrpaMMbl OJTOTOBKU CIIEUAINCTOB CPEHETO 3BEHA
(ITITKPC, IIIICC3).

OcBoeHne coaepkaHusi y4eOHOM AMCHUIUIMHBI «MaremaTtnka» 00ecledyrBaeT IJOCTUKECHHE
00y4arolMMUCS CIEAYIOLIUX Pe3y1bmanos.

* TUYHOCMHDBIX

— c(OpMUPOBAHHOCTh TPEJCTABICHUM O MaTEeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpEelICTBE MOJEIMPOBAHMS SIBJICHUHN U TIPOLIECCOB, UAEAX U METOJAaX MaTEeMaTHKU;

- IIOHUMAaHUC 3HAYNMOCTHU MaTeMaTuKn JJISA HAay4YHO-TCXHUYCCKOI'O mnmporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHHUS K MaTeMaTHUKe KaK K 4acTh o0IeueroBeuecKoit

KYJIbTYPbI YEPE3 3HAKOMCTBO C HCTOPHUEHN Pa3BUTHS MATEMATUKH, YBOJIIOLIMEN MaTEMaTUYECKUX
UACH;

— Pa3BUTHUC JIOTUYCCKOT'O MBIIJICHHWA, ITPOCTPAHCTBCHHOI'O B006pa)K€HI/I$I, aHFOPHTMquCKOﬁ
KYJbTYPBl, KpHTHYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOIUMOM JIJIst

Oynymieit mpodeccuoHaIbHOM AESITEIIBHOCTH, AJIS TPOIOKEHHS 00pa30BaHUS U

camMo00pazoBaHus;

— OBJIAICHUC MATEMATHYCCKUMH 3HAHHUAMU U YMCHUIMU, HGO6XO}II/IMLIMI/I B HOBCGHHeBHOfI
YKU3HHU, JIJIs1 OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUHbIX TUCLIUIUIAH U

JTUCIUTIIINH TPO(ECCHOHATEHOTO UKJIIA, IS IOJyYeHUs 00pa30BaHus B 00JIaCTSX,

He TpeOyIomuX yriyOoIeHHOH MaTeMaTHYeCKOM MOATOTOBKH;

— FOTOBHOCThH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha TPOTSHKEHUH BCEH JKU3HM, CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTIEITHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEATeTbHOCTH;

— FOTOBHOCTbH U CIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKON M OTBETCTBEHHOM

NesATEeTLHOCTH;



— TOTOBHOCTb K KOJUIEKTMBHOM pa®oTe, COTpPYAHMYECTBY CO CBEpCTHHKaMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENIBCKOM, MPOSKTHON U IPYTUX BUAAX
NESTEIIBHOCTH;

— OTHOIIEHHE K NMPO(EeCCHOHAIBHOW NEATENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PELICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLEHAIIMOHATILHBIX [TPOOIIEM;

* MemanpeomemHoix:

— YMEHHE CaMOCTOSITEIbHO OMPEACIIATh LENU ACSTEILHOCTH U COCTABJISATh IIJIaHbI

JESTEIbHOCTH; CaMOCTOSITENIbHO  OCYUIECTBIISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBATH
NeSITeIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHXKEHHS TMOCTABIICHHBIX IIeJIeH U
pealin3aluy MIaHOB JAesITeIbHOCTU; BHIOMPATh YCIIEIIHbIE

CTpaTeruu B Pa3JIMYHbIX CUTYaAIUX;

— yMEHHeE MPOTyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOM

JESTEIIbHOCTH, YYHUTHIBATh IO3UIMU JPYTHX YYaCTHUKOB JESATEIBHOCTH, 3()PEKTUBHO
pazpemiats KOHQIHUKTHL;

— BJIAJICHUE HaBBIKAMHU I[IO3HABATEJIBHOW, Yy4e€OHO-MCCIIEIOBATEILCKOM U MPOCKTHOM
JeSITeIbHOCTH, HaBBIKAMH pa3pelieHus MpoOiieM; COCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIBHON HH(OPMAalMOHHO-TTO3HABATEIBHON
NEeSTEIbHOCTH, BKJIIOYAasi YMEHHUE OpPUEHTHUPOBATHCA B Pa3JIMUHBIX HCTOYHHMKAX HWHQOpMaIuu,
KPUTHYECKH OILICHUBAThb M HUHTEPIPETHPOBATh HWHGOPMALIMIO, TMOIYy4aeMyl0 M3 Pa3IM4HbIX
HMCTOYHHUKOB;

— BIIQJICHHE SI3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO, IOTUYHO U TOYHO M3JIarath

CBOIO TOYKY 3pPEHUS, UCIIOJIb30BaTh aJICKBATHHIC SI3BIKOBBIE CPE/ICTBA;

— BJIaJICHUE HABBIKAMU MO3HABATENIbHON pe(IeKCHUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI
U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJITATOB M OCHOBAaHWM, IPAHUI] CBOErO 3HAHUS M HE3HAHUS,
HOBBIX MO3HABATEIbHBIX 337124 U CPEACTB JIJISTHX

JIOCTHOKCHHS;

— LeJIeYCTPEeMIICHHOCTh B TOMCKAaX U MPUHATUU PEHICHHI, COOOpa3UTEeTbHOCTh U

WHTYHIUS, PA3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABIICHUI; CTIOCOOHOCTh BOC-

MIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

* NpPeoOMemHbIX:

— chopMHpPOBAaHHOCTH MPE/ICTABICHUI O MaTeMAaTHKE KaK YaCTH MHUPOBOU KYJIBTYPBI U MECTE
MaTeMaTUKd B COBPEMEHHOW ITMBUIIM3AIMK, CIOCO0AX OMHMCAHMS SIBICHUM pPEabHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— chOPMHUPOBAHHOCTh TMPEJACTABICHUNA O MAaTEeMATHUUYECKUX TOHITHSAX KaK BaKHEUIIUX
MaTeMaTUYECKUX MOJENSAX, IMO3BOJSIOIIMX OINMCHIBATh M M3y4daTh pPa3HbIE MPOLIECCHl U SBIICHMS;
MMOHUMAaHKE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUSI MATEMAaTHYECKUX TCOPUH;

— BIJIAJICHHUE METOJaMHU JI0Ka3aTelIbCTB M QJITOPUTMOB pEUICHUS, YMEHUE UX MPUMEHSITh,
MIPOBOJIUTH JTIOKA3aTEJIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

— BJQJCHUE CTAaHJAPTHBIMM NpPHUEMaMU pEIIeHUS palUOHAIbHBIX W HPpPAUOHAIbHBIX,
MOKa3aTebHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHWW ¥ HEPABEHCTB, HX CHCTEM;
WCIIO0JIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMMm, B TOM YHCIE Il TOMCKAa MYTH pElIeHUs MU
WJUTFOCTPAINH PEIIEHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHPOBAHHOCTH TIPEJCTABICHN 00 OCHOBHBIX IOHATUSAX MAaTE€MaTHYECKOTO

aHajgM3a W WX CBOWCTBAaX, BJIQJCHHE YMEHHEM XapaKTepU30BaTh TIOBEICHUE (YHKIIHM,
WCII0JIb30BaHUE MOTYUYEHHBIX 3HAaHUH JJI1 ONUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BIAJCHUE OCHOBHBIMHU TMOHATUSIMH O IUJIOCKUX W TPOCTPAHCTBEHHBIX TE€OMETPHYECCKUX
¢urypax, uX OCHOBHBIX CBOWMCTBax; CHOPMUPOBAHHOCTH YMEHHUS pPACIO3HABATh T'€OMETPUUYECKUE
burypel Ha dYepTekax, MOJEIAX W B peaJbHOM MHpPE; NPUMEHEHHWE W3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmyn A perieHus TeOMETPUUYECKUX 3a/ad U 33[a4 C MPaKTHUYECKUM
COJIEp’KaHUEM;



— c(hOpMHUPOBAHHOCTH MPEACTaBICHUIN O Mpoleccax M SBJICHUSAX, UMEIOIIUX BEPOSATHOCTHBIN
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peabHOM MHPE, OCHOBHBIX MOHSATUSIX 3JIEMEHTAPHOMN
TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWTh M OILECHUBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH CIYUANMHBIX BEIUYHH;

— BJIQJICHHE HaBBIKAMHM HCIOJB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IMpPU pPEUICHUH
3azad.

1.4. PexomeHnayemoe KOJIM4eCTBO YaCOB HA OCBOCHHE NPOIrPaMMbl JMCIUIIIHHBI:
MaKCHMalbHOW yueOHOU Harpy3ku odyuaromerocs 270 yac, B TOM YHCIIE:
00s13aTeIbHON ay TMTOPHOHN yueOHO# Harpy3ku oOydarormierocs 234 Jaca;

CaMOCTOSITeNIbHOU paboThl 00yuaromierocsi 36 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCIUILJIMHBI «MaTtemaTnka»
2.1. O0beM yueOHOM AUCHUIUIMHBI M BUBI Y4eOHOI paboThl (ouHas dhopma)

Bup y4eOHoii paboThI O0BeM B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOH 1M CHHMIIJIMHbI 270
O0beM padoThI 00YYAKOIIMXCS BO B3aMMO/IECTBHU € MpenoiaBaTeieM 234

B TOM YHCIJIC:

TeopeTudeckoe o0ydyeHue 102
MPAKTUYECKHUE 3aHATHUS 132
CamocTosTenbHas padoTa 36
IMpomexyTouHas arrecTauus B GopmMesxksameHa 2 cemecTp

2.1. O6beM yueOHOM TUCIUILTMHBI M BUBI Y4€OHOH paboThI (3a0uHas hopma)

Bup yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHO# 1M CHHMIIJIMHBI 270
O0beM padoThI 00YyYAOIIMXCS BO B3AUMO/AEHCTBHY € NpenojaBaTesemM 16

B TOM YHCIJIC:

TEOpeTHUeCKoe 00yueHHe 8
MPAKTUYECKHUE 3aHATHS 8
CamocrosrenbHas pabora 254
IIpome:xyTouHast arTecTanus B GopMesx3ameHa 2 cemecTp




2.2. TemaTH4eCKUH IJIAH U COAEPKAHNE Y4eOHOM U CHUIITUHBI

Mamemamuka

HaumeHoBaHue pa3iesioB U TeM

Conep:xkanue y4yeOHOro MmarepuaJa, JadopaTopHbie PpadoThl U NPAKTHYECKHE
3aHSATHS, CAMOCTOSITeIbHAsSL padoTa 00y4alouuxcs

O0BbeM yacoB

Yposenn
OCBOEHUS

1

2

4

Pa3zgen 1.BBenenue

BBenenne

MaremaTika B HayKe M IpakTMYeCKOW aedrenbHOCTH. llenmu M 3amauM u3ydeHUs
MatemaTtuku B yupexaeHusx CIIO. [loBropenue 6a3ucHOro marepuaia Kypca OCHOBHOM
HIKOJIBL.

1,2

Pa3znen 2.PasBurne mousarus

0 YucJjie

Tema 2.1.
[eJsble 1 paMOHAJIbHbIE YHCJIA

Copep:xanue y4eOHOro MaTepuaJa:

Llenbie U parioHANIBHBIC YKcia. BeimonHenne apudMeTHIecKuX JeCTBUH.

IIpakTnueckue 3ansTusA: [IpuMeHeHMe  3aKOHOB AapU(PMETHYECKHX JEHCTBHM K
YIIPOILLEHUIO BBIYMCIICHUH. Bpluncienne npoueHToB. Y IPOUICHUE YHACIOBBIX BBIPAKEHHUN
C epeMeHHOH (L1eJIbIX U IPOOHBIX) B X0J1€ TOXKECTBEHHBIX NPeoOpa30BaHUM.

=N

CamocrosiTeqbHasi paﬁoTa: BrinonHeHne goMamIHero 3agaHus o TeMe 2.1.

N

Tema 2.2.
HeiicTBUTEIbHBIE YHCJIA

Coneprxanue yue0HOro MaTepHuaJia;

N

MHoxecTBa 4YMCEN:  HaTypaJbHbIX, LENbIX, pAlUOHAIbHBIX, HPPALUOHAIBHBIX,
NEHUCTBUTENBHBIX. ApU(PMETHUECKUE JEHCTBUS HaJ pallMOHAIbHBIMU YHUCIIAMH, 3aKOHBI
apupmernueckux neictBuil. Ilponentsl. IlepeMeHHBIE U TOCTOSHHBIE BEJIWYHMHBI.
UucnoBble BbIpAKEHUS C MepeMeHHOW (uenble W JIpoOHbIE). YpaBHEHUS, KOPHU
ypaBHeHMs. MHOrO4JIeH; CI0XKEHUE, BBIYNTAHHE, YMHOXXEHHE MHOTI'OWJIEHOB; CHOCOOBI
pa3joKeHUsT MHOTOWIEHOB Ha MHOXHUTEIH, (OPMYJBl COKPAIIEHHOTO YMHOXKEHHUS.
KBagpatHble ypaBHEHMs, WX BHUbI, (GOPMYJIbl TUCKPUMHMHAHTA U KOPHEW KBaJpaTHOrO
ypaBHeHuda. KBagpaTHele HepaBeHcTBa. OmpenesleHWe W CBOMCTBAa JIMHEHMHON W
KBaJIpaTUYHOMN (PyHKITHIHA.

1,2

IIpakTuyeckue 3aHATHs: PermieHue JIMHEHHBIX YPaBHEHHM, CHCTEM YpAaBHEHUH H
HepaBeHCTB. [IpuMeHeHHe (QOpPMYNT COKPALIEHHOTO YMHOXEHHMS K Pa3lIOKEHHIO
MHOT'OYIEHOB HAa MHOXUTENH. PenieHue KBaJpaTHBIX YpaBHEHMI. PerieHue kBaapaTHBIX
HepaBeHCTB.  [locTpoenue rpadukoB  JHMHEHHOW W KBaApaTUUYHOW  (PyHKIHMA.




[IpeoOpazoBanmne anreOpanyecKuX BbIPAKCHUM. Pemienne mnpuKIagHbIX 3agad4  C
IMPOU3BOJACTBCHHBIM COACPIKAHUCM.

CamocrosiTejibHasi padoTa:BrIoIHEHNE TOMaITHETO 3aIaHus 110 TeMe 2.2. 2
BhINONHEHNE MCCIEN0BATENLCKMX IIPOEKTOB 10 TeMmaM: «HenpephuiBHbIE IpoOn»,
«IIpUMEHEHHUE CITOKHBIX MPOIIEHTOB B 9KOHOMHYECKUX PACUETAX).
Tema 2.3. Coaepxanue yueOHOro MaTepuaJa; 2
KoMIuiekcHbIe Ynciia. [loHsATME O MHMMBIX M KOMIUIEKCHBIX YHCIax. leomerpudeckas wuHTeprperamus | 1
KOMIIIEKCHBIX 4ucel. Moayb KOMILIEKCHOTO uncia. ClIo)KeHHe, BHIYUTAHUE, YMHOKEHUE 1,2
Y JIENIeHHE KOMIUIEKCHBIX YMCEJ, 3alaHHbIX B anrebpandeckoil hopme.
IIpakTHyecKkne3aHITHS 1 3
BrinosiHeHne neiCTBUI HAJl KOMIUIEKCHBIMHU YU CIIAMM.
CamocrosiTesibHas padora: 2
BhInoMHEHNE TOMAIIHETO 3aJaHus 110 TeMe 2.3,
Tema 2.4. Conep:xaHue y4eOHOIro MaTepuaJa:
Ipubuzkennple BHIMUCACHHUS. [T[onarye aGCOMOTHON M OTHOCHTENLHON MOrPEMIHOCTH. AGCOMIOTHAS TMOrpElHOCT | 1 1,2
IorpetHocTH  MPHOMMAEHHBIX | hapyna  aGCOMOTHOR OrPEWHOCTH TPHOMMKCHHBIX 3HAUCHWil uucen. BepHbie u
SHAYECHUH HUCET. 3Hadamue uudpsl yucna. OTHOCUTENbHAs IOIPEIIHOCTh MPUOIMKEHHOTO 3HAYEHUs
uypcna. OKpyIJIeHME M THOTPEIIHOCTH OKpyIJIeHMs. JIeHCTBMA Han INPUOIMKEHHBIMU
3HAYEHUSAMM YKCEI C YYETOM IPAHHUIl IIOTPEIIHOCTEN. BhluncIeHns ¢ Haepes 3aJaHHON
TOYHOCTBIO. IIpHONIMKEHHBIE BEIYKMCIICHUS U PEIICHNUS PUKIaIHbIX 3a1a4.
KonrponsHas pabora Nel mo reme «Pa3BUTHE TIOHATUS O YUCTIED. 3
MpakTuyeckuesansaTusi: [[prOIIKEHHbBIE BEIMUCIECHNS M PEIICHNS TPUKIAIHBIX 3a1a4. | 3 3
CamocTrosiTe/ibHasgpa6oTa: BeInoaHeHNe JOMANIHETO 3aaHus 10 Teme 2.4, 2
Pa3nen 3. ®ynkuuu u rpadpukn 18
| Coaepxanue y4eOHOro MaTepuaJa; 18




Tema 3.1. 0O0630p OOMIIMX MOHSATHH. 1 1
@OyHKUMU U rpaguKu IpakTuyeckue 3ansaTus: Cxema wuccinenoBanus ¢GyHKuuu:O0IacTb ompeneneHus U | 2 1,2
MHOKECTBO 3HAYCHMH; rpapuk (QyHKIUH, NOCTpoeHHe rpadukoB (GYHKUUH, 33aJaHHBIX
Pa3IUYHBIMH CIIOCO0AMU.
[IpeobpazoBanms rpaduKoB. 1 1
IpakTuyeckue 3ansitus:llapajuienbHBIl MEPEeHOC, CUMMETPHUS OTHOCHUTENBHO Ocei | 2 2,3
KOOp/AMHAT U CUMMETpHUsl OTHOCUTEIBHO Hayajla KOOPJUHAT, CHMMETPHUS OTHOCUTEIBHO
PSIMOH y = X, pacTsHKEHHE U CKATHE BAOJIb OCEH KOOPIUHAT.
MOHOTOHHOCTb, Y4ETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOTUYHOCTD. 2 1,2
IIpomexxyTku Bo3pacTaHMsl U yObIBaHMsI, HauOOJIblllee U HaMMEHbIIEe 3HAUYEHUs, TOUKU | 2 1,2
skcTpemyMa. I'paduueckas unTepnperanus. [IpuMepsl QyHKIIMOHATBHBIX 3aBUCHMOCTEH
B PeaIbHBIX IpoLleccax U SBICHUSIX.
IpakTuyeckue 3aHATHA: AprdMeTHIecKre onepaniy Haa QyHKIHSIMH. 2 2,3
Crnoxnas ¢pyakius (komnosunus). [loHsaTue o HenpepbIBHOCTH (PYHKIIMH 1 1,2
IpakTuyeckue 3auaTUA: [IpIMepsl 3aBUCHMOCTEH MEXIy MEPEMEHHBIMH B PEATbHBIX | 3 3
nporeccax M3 CMeXHbIX JucuuiuinH. Omnpenenenue ¢Qynkuumil. [loctpoeHue u uteHue
rpaduKoB PyHKINH.
KonTponbHas pabora No2. 2 3
CamocrosiTeibHasi paboTa:BrinonHenue fomanisero 3aganus no teme 3.1. 2
PacuerHO-Tpadmueckue padoThI.
WHauBUya bHBIM IPOEKT ¢ HCHOIb30BAHUEM MH()OPMAIIMOHHBIX TEXHOJOTHH.
Pa3nen 4. OcHOBbI TPUTOHOMETPHUH 32
Copep:xanue yuedOHOr0 MaTepuaJa: 2
Tema 4.1. VYrisl ¥ BpalaTensHoe ABMKeHHe. PagnanHoe u3mepeHue yrioB U JIyT. 1 1,2
OCHOBHBIENIOHATHUS Cunyc, KOCHHYC, TAHT€HC, KOTAaHTE€HC MPOU3BOJIBHOTO yria. Pagnannas mepa yria. 1,2
IIpakTnuyeckue 3aHATUsI: PaguaHHbli METOJ M3MEPEHHs YIJIOB BpalleHUs U CBs3b C | 1 3
rpajyCHON MEPO.
CamocTosiTeibHasi padora: BreimonHenue nomamHero 3aganus 1o teme 4.1.Pabora co | 2
CIPAaBOYHON JIUTEPAaTYpOH JJsi COCTaBICHHUS TaOJIMIBI COOTHOLICHWH paAuaHHOW U
TpajyCHOH Mepsl OCHOBHBIX yrioB. Co3manme mpeseHTanuu 1o Teme «Mcropus
CTaHOBJICHUS U PA3BUTUS TPUTOHOMETPUI.
Tema 4.2. Conep:xanue y4eOHOro MaTrepuasa: 2
OcHoBHBIE Tpuronomerpuyeckue onepanu. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA. 1 y?




TPUTOHOMeETpHYECKHUe IIpakTnyeckue 3aHATHA:BbIONHEHWE yNpa)kHEHUM Ha TNPUMEHEHHE OCHOBHBIX | 1 3
TOXK/1eCTBA TPUTOHOMETPUUECKUX TOXKIECTB.
CamocTosiTejibHasi padoTa: BeInoJIHeHHE TOMAITHETo 3a/1aHus 1Mo Teme 4.2. 2
Tema 4.3. Coaepsxkanue yueOHOro MaTepuaJa: 16
IIpeoOpaszoBanusi NpoCTEHINMX ®opmyinbl ipuBeaeHus. CHHYC, KOCUHYC ¥ TAHT'€HC CYMMbI  Pa3HOCTHU JIBYX YIJIOB. 2 1
TPUTOHOMETPHYECKHX ®opMmyJibl IPOU3BEIECHUS TPUTOHOMETPUUYECKUX (PYHKIUI. 1 1,2
BBIPAKeHH I IpakTuyeckue 3ausaTusA: GopMyIbl JBOMHOTO yria. @OpMyIIbl TOJIOBUHHOTO yTIJIa. 3 2,3
@opMysibl CyMMBI M pPa3sHOCTH TpuUroHoMmerpuueckux ¢yHkuuid. IIpeoOpasosanue | 1 1,2
TPUTOHOMETPUUECKUX BBIPAKEHU.
DyHKIMU CHHYC U KocuHyc. VX cBOlicTBa U rpaduKH. 2 1,2
@OyHKIUY TAaHTEHC M KOTaHTeHC. VX CBOMCTBA U TpaduKu. 2 1,2
OOpaTHble TPUTOHOMETpUYECKUE QYHKITUH. 2 1,2
IIpakTnuyeckue 3anaTus: «I[locrpoenne rpadpukoB TPUTOHOMETPUUECKUX (PYHKIIMI» 3 3
CamocrosiTeibHasi padora: BreinmonHenue nomainsero 3aganust no teme 4.3.Pabora co | 4
CIIPAaBOYHOM JIMTEpAaTypord 10 TeMaM: «POopMyJibl IMOJOBUHHOTO aprymeHTta. ®opmyiibl
yrimoB 3o u 4o», «BplpaxeHue TPUTOHOMETPUYECKUX (YHKUMH uepe3 TaHIEeHC
IIOJIOBUHHOT'O apIyMEHTay.
Tema 4.4. Copep:xanue y4eOHOro MaTepuaJia: 12
Tpuronomerpuyeckue OOpatHble  TpUTOHOMETpHUYECKHE  (DYHKIMH:apKCUHYC, apKKOCHHYC, apKTaHTEHC, | 2 1,2
YPABHEHHS U HEPABEHCTBA apKKOTaHT€HC. 2 1,2
[Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS 1 1,2
Tpuronomerpruueckue ypaBHEHUS 2 2,3
IIpakTHyeckne 3aHATUA:PelieHMe TPUTOHOMETPUYECKHMX ypaBHEHHU. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB. 1 1,2
Buasl TpUTOHOMETPUYECKUX ypaBHEHHU. PemieHne TpUTOHOMETPUYECKUX HEPaBEHCTB U | 2 3
CHCTEM.
IIpakTuyeckue 3aHsaATUA. PemeHne npocTEMIIMX TPUTOHOMETPUYECKUX YPABHEHUM.
Pemenue IIPOCTENIINX TPUTOHOMETPUYECKHUX HepaBeHCTB.Pemenue
TPUTOHOMETPHUYECKUX ypPaBHEHHWW, CBOJIIIMXCA K KBAJPAaTHBIM, OJIHOPOTHBIX W | 2
pelaeMbIX ¢ MOMOUIBIO Pa3IMYHBIX (POPMYIT TPUTOHOMETPHUH.
KonTponbHas pabora Ne3.
CamocrosiTes1bHast pa00Ta:BBIITIOJIHEHUE TOMAIIHETO 3a/1aHUS. 2

[Toaroroska pedeparos.
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Pa3nen 5. Kopuu, crenenu u sorapudmbl

28

Conep:xxanue y4e0HOIro MaTepuaJa: 6
Tema 5.1. Kopuu HaTypanpHOW CcTENeHW M3 4YHMClIa M HX CBoMcTBa.OmnpejaeneHue KopHsS N-ou | 2 1,2
Kopenb n-oii cremenu M ero | crepepn. OcHOBHBIE CBOICTBA KOpHEil. IIOHATHE 06 HPPAIMOHAIBHOM YPABHEHHH. 1,2
cBoiictBa.  MppanmoHanbHele | {ppanponanbHble YPAaBHEHHSL 1,2
YPaBHCHHSA WppanmonanbHble HEpaBEHCTBA. 1,2
Pemenne nppanoHaIbHBIX HEPABEHCTB U CUCTEM. 1,2
IIpakTnyeckue 3aHaTHA: Bhluncienue U cpaBHeHUE KOpHEW. BeinonHenue pacueros ¢ | 4 3
panukanamu. [IpeoOpa3zoBaHue palMOHAJIBHBIX UM UPPALMOHAIBHBIX  BBIPAKEHU.
PemieHne nppauoHanbHbIX ypaBHEHUN. PellleHre NpUKIIaJHbIX 3a/1a4.
CamocrosiTesibHas padoTa:BrinonHeHne 1oManrHero 3ajianus mo teme 5.1. 2
Pabora ¢ nomonHuTenbHOM — sMTepaTypoil 1o Temam: «VIcTOpusi OTKpBITHS MOHATUSA
KOpHs», «JloKa3aTenbCTBO CBOMCTB KOpHs». Pemenue BapmaTtuBHBIX 3anad.lloaroroska
pedepaTos.
WuauBuayanbHbIA IPOEKT C UCIIOJIb30BAaHUEM MH(OPMAaLMOHHBIX TEXHOJIOTHI.
Tema 5.2 Conep:xanue y4eOHOro Marepuasa: 10
Cremenn ¢ PAUHOHATBEHBIMA | Crenenp ¢ panMOHaIbHBIM - MOKa3aTeneM. CBOMCTBa CTENEHEH ¢ palMOHATLHBIM 1,2
MOKA3aTeJsIMU H UX CBOIiCTBA [TOKA3ATEIIEM. 4 1,2
CrenenHas QyHKuus U ee cBoicTBo.B3aumHO oOpatHble ¢yHkuuu. PaBHOCHIBHBIE
ypaBHEHUs 1 HEPAaBEHCTBA. 6 3
IIpakTuyeckne 3anHsaTusA: HaxoxneHue 3HAYEHUN CTENEHEH C PAaLMOHAIBHBIMU
nokazarensimu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BbIpaKEHHUH, COJEpIKALINX
CTeNeHU. Pernienne nmokazaTenbHbIX YPAaBHEHUH. 3
KonTponbHast pabora Ne4. 1
IToka3zarenbHast QyHKIMS, ee cBOicTBa U rpaduk. 1,2
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA. 3
Pemenne npuxnanHeix 3agad. IIpuMeHeHue KOpHEH M CTENEHEW IPU BBIYHCICHHUH
CPEIHUX, ACJIEHUU OTPE3KA B «30JI0TOM CEUECHUUNY.
CamocrosiTeibHasi padota:BrimonHenue jnomarnHero 3afanus no teme 4.2.Paborta c | 2
yueOHOM JsuTeparypolt 1o TemaM: «J/loka3zaTenbcTBO CBOMCTB cTeneHn», «CTeneHb C
VppalMOHAIILHBIM [TOKa3aTeneM». Pelienne BapuaTuBHbIX 3a/1a4.
Tema 5.3 Coaeprxanue y4eOHOro MaTepuaJa; 12

11



Jlorapumsbi/lorapudgmuyeckue | Jlorapudmel 1 ux cBoricTBa. [lecaTnunbie u HaTypaibHbIe Jorapudmel.lIpaBuna nerictBuii | 6 1
YPABHEHHS U HEPABEHCTBA C orapugpmMamu.
Jlorapudmuueckast GyHKIIHS, €€ CBOHCTBO U TpaduK 2,3
Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. 1,2
Jlorapudmuyeckue CUCTEMbI YpaBHEHHIA. 1,2
IpakTnyeckue 3ansaTus:HaxoxaeHue 3HaueHWid Jjorapudma MO MPOU3BOIBHOMY | 6 3
ocHoBaHuio. I[lepexon OT OAHOrO OCHOBaHMS K Jpyromy. BeluucieHue U cpaBHEHUE
norapudmos. JlorapudpmMupoBaHre U TOTEHIIUPOBAHUE BBIPAKCHU.
[IpubnukeHHbIE  BBIYMCICHUS W PEIICHUS  NPUKIAAHBIX  3amad.  PerneHwue
norapuMUUECKUX ypaBHEHUI. PelieHue npukiaaHbIxX 3a1a4. 3
KonTponbHas pabora NeS.
CamocrosiTeibHasi padora:Brimonnenue qomarrnero 3aaanust mo teme 5.3. Co3manue | 2
Mpe3eHTallMu M0 TeMe «3HaueHHe U HCTOpUs MOHATHS Jorapudmay. BeimonHenue
MCCIIEIOBATENILCKOTO TMpoekTa 1o Teme: «lcropusi BO3ZHHUKHOBEHHUS JIOTapU(MOBY.
Pemenne BapuaTuBHBIX 331a4 1o TeMe «Ilepexosl K HOBOMY OCHOBaHUIO»
Pa3nen 6. KomOuHaTopuka. 12
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia 6
OcHoBHEIE NOHSATHS | [TopgTHe MHOKECTBA, DJIEMEHT MHOXKECTBA, CIIOCOOKI 3a1aHKsl MHOXKECTB, KIacCupuKanus | 2 1.2
KOMOMHATOPHKH MHOKECTB 110 KOJHMYECTBY DJIEMEHTOB, MOAMHOXKECTBO, PABHBIE MHOXKECTBA, OIEPAIMU
HaJ MHOXXECTBaMH, TIPABHIJIa CYMMBI, PABUIIO YMHOXEHHS, H300payKeHUE MHOKECTB.
[TonsiTue gaxTopuaa. 12
IIpakTnyeckune 3aHATHA: 4
Uctopust pa3BuTHsi KOMOMHATOpPHKH, €€ poJib B Pa3IMYHBIX cepax dYeroBedecKon
Ku3HeaesaTenbHoCTH. [IpuKinaaneie 3a1aum.
CamocrosiTesibHas padora: 2
Brimonnenue nomamiHero 3aganus mo teme 6.1. Co3maHue mpe3eHTalMi 1Mo Temam:
«Mcropus cTaHOBIEHUS KOMOMHATOpPHKW», «JKW3Hb ¥ HayuyHas JI€ATEIbHOCTh
N.HeroToHa». Pemienne BapuaTUBHBIX 3a/1a4.
Tema 6.2 Conep:kanue y4eOHOIr0o MaTepuaJa 6
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Buanl coennnenuii

Bunsl coenuHeHnii - coueTaHWs, pAa3sMEUICHUs, IIEPECTAaHOBKH, CBA3b MEXIY
IIpe/ICTaBIeHHBIMU BuaamMu coennHennil. opmyna 6unoma HeroToHa.

CaoiicTBa OMHOMHHAIIBHBIX KO3 dunneHToB. Tpeyronpauk [lackas.

IIpakTnuyeckue 3ansitus:lIpaBuna komOuHaTopuku. Pemenne KOMOMHATOPHBIX 3aad.
3ajaun Ha MOJCYET YMCJIA pa3MELICHUM, MEepEeCTaHOBOK, coueTaHni. Pemenue 3agad Ha
nepebop BapuanToB. bunom Heiotona u tpeyronsuuk [ackans. [Ipuknagaeie 3amaun.

CamocrosiTesibHas padora

Brinosnnenue nomaiinero 3aganus mno teme 6.2. Co3znanue npe3eHTauuu mno reme «Bubl
KoMOuHanwmit».Pabota ¢  JHONMONHUTENBHOH nuTepatypoil mo Tteme «CoueTaHusi ¢
MOBTOPECHUSAMUY. PellleHre BapuaTUBHBIX 3a]1a4.

Pasnen 7. IlpsiMble U VIOCKOCTH B IPOCTPAHCTBE.

20

Tema 7.1

IIpssmMble W  1IOCKOCTHM B
MPOCTPAHCTBeE.
IIapanieJbHOCT, NPAMBIX H
IJIOCKOCTEi B NPOCTPaHCTBe

Conep:xanue y4eOHOro MarepuaJa:

Axkcuombl  crepeoMerpur. CleacTBUsS U3 aKCMOM  crepeoMeTpuu. B3ammHoe
PacrojIOKEHUE IBYX MPSMBIX B IIPOCTPAHCTBE.

IIpakTuyeckue 3ansaTusi:llapamiensHOCTs NpsAMBIX M IUIOcKocTed. [lapamiensHOCTH
miockocteil. 300pakeHre MpoCTpaHCTBEHHBIX (PUIYp Ha IIOCKOCTH.
[lepnenuKynsaspHOCTh NpsAMBIX. [IepreHIUKYIIApHOCTD NPSAMBIX U INIOCKOCTEN. Penienue
3a/1a4 Ha NEPIEeHIUKYISIPHOCTb IIJIOCKOCTEN.

IIpakTuyeckne 3anaTus:llepnenaukynsap u  HakinoHHas. llepnenaukynspHOCTH
IJIOCKOCTEN. YToJI MeXAYy IPsIMOM M IIOCKOCTBIO. YTOI MEXKAY IIOCKOCTSAMU.
JIByrpaHHBIN yTOJI.

I'eomerpuueckue npeodpazoBaHus IpocTpaHcTBa. [lapamienbHOe IPOEKTUPOBAHUE.
IIpakTuyeckue 3andaTus:IIpu3Haky B3aMMHOIO PACIIOIOKEHUS NPSAMBIX. YTOJI MEXIY
npsAMbIMU. Teopembl O B3aMMHOM pPaCIIOJIOKEHUU NPSIMOM M IIOCKOCTH. [Ipm3Haku u
CBOMCTBA MapaJUIEIbHBIX IUNIOCKOCTEN. PaccTossHUE OT TOYKH 10 IJIOCKOCTH, OT IIPSIMOU 10
IJIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSAMHU, MEKIY CKPELIMBAIOIIUMUCS IPSMBIMHU,
MEX]y MPOU3BOJIBHBIMU (UTYpaMHu B MPOCTpaHCTBE.PelieHre BEIYUCIUTENBHBIX 3a/1a4 U
3aa4 Ha J0KA3aTeJIbCTBO C MCIOJIb30BAHUEM aKCHOM CTEPEOMETPUU M MX CJICICTBUU,
orpeneneHuil U TeopeM u3 maparpada «llapannensHOCTP NPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE»

CamocrosiTeibHass padora: BreimomHenue aomanrHero 3aganus no teme 7.2.Co3maHue
npeseHtauuu 1o Tteme «Mcropus pasButus  crepeomerpum».  M3roroBieHue
JIEMOHCTPAIIMOHHON MOJIENT K TEOpPEME O TIEPECECUCHHUH JIBYX TUIOCKOCTEH TPEThEH.

13



Conep:xxanue y4e0HOro MmaTepuaJa:

12

Tema 7.2 Omnpenenenue NepneHIUKyJSPHBIX NpsAMbIX. Teopema o npu3Hake neprneHauKysipHocTy | 4 1,2
HepnenanKyISPHOCTL NPAMBIX | vy npsMpx (2 CiIyuas — Ha IUIOCKOCTH M B MPOCTpaHCTBe). ONpeieleHne IpsMoii,
M IJIOCKOCTel B MPOCTPAHCTBE | reprieH MKy ISIPHOI ILIOCKOCTH.
Teopema 0 mnpu3HAKE MEPHNEHAUKYJIAPHOCTH MNOPSIMOM M IUIOCKOCTU. Teopema o 1,2
NEePIEHAUKYISIPHOCTH OJHOM M3 JBYX HapajliesibHbIX NpsAMbIX. Teopema o 2-X MpsMBbIX,
NEPIEeHAUKYISIPHBIX TUIOCKOCTH.
IIpakTnueckue 3ansaTus:OnpeneneHue NEpHEHAUKYJApa M3 TOYKM HA IJIOCKOCTb, | 2 1,2
OCHOBaHME MEPIEHAUKYJIISIPA, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, HAKJIIOHHON OT TOYKH
710 TUIOCKOCTH, OCHOBaHME HAKJIIOHHOM, IPOEKIIUHY HAaKJIOHHOM.
Teopema o 3-x nepneHIUKyIsIpax. 1,2
IIpakTnyeckue 3anaTHsa:[ eomerpuueckue npeoOpa3oBaHus poCTpaHcTBa: | 2 1
HapauIeIbHbIA IEPEHOC, CHMMETPHUSI OTHOCUTEJIBHO TIOCKOCTH.
[TapannensHoe npoexkTupoBanue. Ilnomans oproroHanbHOR mpoekuuu. M3o0paxenue 2
IIPOCTPAHCTBEHHBIX (QUTYP.
IIpakTnuyeckue 3aHATUSA: Perienue BEIYMCIUTENbHBIX 33a4 U 33]a4 Ha JJ0Ka3aTeIbCTBO
C MCHOJIBb30BAaHUEM aKCHOM CTEPEOMETPUU M HX CIEICTBUH, OIpeAeNeHHi n TeopeM u3 | 4 3
TeMbl «l[leprneHaAuKyIspHOCTD NPSAMBIX U IVIOCKOCTEH B IPOCTPAHCTBEY.
KonTponbnas padora Ne7no teme «IIpsimble U MIIOCKOCTH B TPOCTPAHCTBE.
3
CamocrosiTeibHasi  pa6oTa:  BreimosHeHWE  JOMAIIHEro  3aJaHds IO TeMe | 2
7.3.I3roToBiieHNE JIEMOHCTPAL[MOHHOW MOJENIU K TeopeMe O TpeX NepHeHIUKYIspax.
BrimonHeHne nccneioBaTeNnscKoro npoekTa mno teme: «IlapamnensHoe IpoeKTUpOBaHUEY.
Pa3znes 8. KoopauHaThI M BEKTOPHI. 16
Tema 8.1 Coaepsxanue y4eOHOro MaTepuasa 6
JlekapToBa cHCTeMa KOOPIMHAT | [[psMoyronbHas (JIeKapToBa) CHCTEMA KOOPIMHAT B IPOCTpaHCTBe. (DOPMyIIa paccTOsHUS | 2 1,2
B MPOCTPAHCTBE MEXKIY ABYMS TOUKAMH.
VYpaBHeHus chepbl, IIOCKOCTU U MPSIMOH. 1,2
IIpakTHyeckue 3aHATHA: 4 3

JlexapToBa cUCTEMa KOOpJAMHAT B MpocTpaHcTBE. COCTaBlIEHNE YpaBHEHUI OKPY>KHOCTH,
cdepsbl, MII0CKOCTU. BhIunciaeHne paccToSHUS MEX/Ty TOUKaMH.
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CamocrosiTesibHast padoTa

Brinonnenue nomamrsero 3aaanus no teme 7.1.

Coznanue npe3eHTaryu no reme «Kus3ab u TBopuectBo P.Jlekapray. Pabora ¢ yueOHO# 1
CIIPAaBOYHOM  JIMTEPATYpOM mo Tteme: «CrocoObl 3amaHus mpsMoii».Pemnienue
BAPUATUBHBIX 3a]a4.

Tema 8.2 Coaep:xaHue yueOHOro MaTepuaJia 10

BekTopbi Bekropel. Moayns BekTopa. PaBeHCTBO BekTOpoB. CllOKEHHE BEKTOPOB. YMHOXEHHUE | 2 1
BEKTOpa Ha YHCIIO.
Pa3noxxeHue BeKTOpa 1o HarpaBiICHUSIM. YTOJI MEXKIY ABYMsI BEKTOpaMH. 1,2
IpakTuuyeckue 3ansaTus:lIpoexnus Bexktopa Ha ock. Koopaunarel Bekropa. CxanspHoe | 8 2,3
MpPOU3BE/ICHNE BEKTOpoB. lcmonb3oBaHUME KOOpAMHAT M BEKTOPOB NPU PEUICHUU 1,2
MaTeMaTHYECKUX U TMPUKIIaTHBIX 3a/1a4.
Bextopsl. JlelicTBus ¢ Bekropamu. JleiicTBUS ¢ BEKTOpaMHU, 3aJJaHHBIMUA KOOPIUHATAMH. . 3
KonTponbnast padorta Ne 8 o reme «KoopanHATHI U BEKTOPbI».

3

CamocrosiTesibHas padora 2
Brimonnenue qoMamiHero 3amanus mo pasaeny 8.2. Pabora ¢ yueOHOH nmuTeparypoil mo
teMaM: «Cymma HecKoJbKHUX BekTopoB. I[IpaBuno mnapamnenenunena», «lIpoexums
BEKTOpa Ha OCh». BBIMOIHEHHE WCCIIEIOBATENLCKOTO TPOEKTa Mo Teme: «BekropHoe
3aJlaHue MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBEY.

Pa3nen 9. MHOTOTpaHHUKHU U KPYTJIbIe TeJia. 26

Tema 9.1 \ Conep:xanue yueOHOro MaTepuaJia 14
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MHororpaHHuKH

Bepmunbl, pebpa, rpann MHororpanHuka. Pa3sBepTka. MHororpanHsie yriibl. Beimykiibie
MHOrorpaHHuku. Teopema Ditnepa.

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbHas npusma.

Ipakruueckue 3ausaTusa: [lapamnenenunen. Ky6.llupamupa. IlpaBunbHas nupamuza.
Yceuennas nupamuaa. Terpasap. Cummerpun B KyOe, B napajuieienurnesie, B Npu3Me u
nupamuzie. CedeHus Kyba, IpU3Mbl U TUPAMHUJIBI.

IIpakTnueckue 3anaTus: [IpeacraBnenue o nNpaBUIbHBIX MHOTOTPAHHUKAX (TeTpadJpe,
KyOe, OKTarape, A0JeKadIpe U UKOcadape).

IpakTnuyeckue 3aHATHA:O0beM U ero u3Mepenue. VMurerpanbHas ¢opmyia oObema.
®opmynel 00beMa KyOa, IpSIMOYTOJIBHOTO Napajuiesienueia, IpU3Mbl, MTUPaMUJIbL.
[Tomo6wue Ten. OTHOMICHUS TUIOIIA/ICH TOBEPXHOCTEH U 00EMOB MOJOOHBIX TEII.
IIpakTH4yecKkue 3aHATHS:

Pasnuunble Buabl MHOrorpaHHukoB. HMx  wuzoOpaxenus. CeueHus, pa3BepTKU
MHOrorpaHHukoB. I[lnomanes moBepxHOCTH. Buabsl cuMMeTpuii B MOPOCTpPAHCTBE.
CuMMeTpHsi MHOTOIpaHHUKOB. Bpruncienue romaneit 1 oobemoB. Perienue 3agau Ha
MIOCTPOCHUE CEUCHUN MHOTOTPAHHHUKOB.

Pemrenue 3amad Ha BBIYUCIICHHE TUIOIIAACH MOBEPXHOCTH M 0OBEMOB MHOTOTPAaHHHKOB.
Hcnonb3oBaHue CBOMCTB MHOTOTPAaHHHKOB IPH  PEHICHUH MaTeMAaTUYeCKUX U
MIPUKJIAIHBIX 3a]au.

[EEN

CamocrosiTebHasipadoTaBrinonnenue qomaiitnero 3aganus mo teme 9.1.

Pabora ¢ ydeOHOI nuTeparypoil o Temam: «MHororpannsle yriel. Teopema Ditnepay;
«3Be31uaTble MHOTOrpaHHUKU. KpHucTamibl — IpupoiHble MHOTOIpaHHUKNY; «CUMMeETpuUs
B Tnpupone, TexHuke». Co3maHume mnpe3eHTauuu Mo Teme: «Ku3Hp M TBOPYECTBO
JI.D#nepa». W3rotoBiieHre MOJEIM MHOTOTpAaHHUKA. BhIMOMHEHNE MCCIeA0BaTEbCKOTO
nmpoekta 1o teme: «lIpaBuiibHBIE M MOMYyNpaBWIBHBIE MHOIOIPaHHUKW». M3roroBneHne
MOJIENH TETpadipa ¢ 3aJaHHbIMH [TapaMeTpaMH.

Tema 9.2

Coaep:xanue yueOHOro MaTepuaJia

12
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KpyrJable Tesa Hunuaap u koHyc. YceueHHBI KoHyc. OcCHOBaHWE, BbICOTa, OOKOBasi TOBEPXHOCTH, | 1 1,2
oOpa3yromias, pa3BepTka.
IIpakTnyeckue 3anaTHA: OceBble CEUCHUS U CEYCHMUS], NTapayliesIbHble OCHOBAHHUIO. 2 2,3
[ap u chepa, ux ceuenus. KacarenbHast INIOCKOCTH K cdepe. 1 1,2
IIpakTnueckue 3anaTusa: Gopmyibsl 00beMa IIIMHIPA, KOHYCA, I1apa. 2 2,3
DopMyITBI TIIONIAN TOBEPXHOCTEH IIIMHIPA, KOHYCa, CPepHhI. 1 1,2
IIpakTuyeckue 3anaTHs:Paznuunbie BUAbI KpymiblX Tell. Ux mzoOpaxkenus. CeueHus, | 3 3
pa3BepTKH Kpymibix Tel. CuUMMETpus KpYyriablX Tel. BbluuciaeHne Iuiomianeid u
00BemMoB. M crioib30BaHMe CBOWCTB TENM  BpAIICHUS IMPU PEIICHUH MaTEeMaTHYEeCKHX U
MIPUKJIAIHBIX 3a7ay. 2 3
KontponbHast pabora Ne9 1o treme « MHOTOTpaHHUKHU M KPYTJIbIE TEIay.
CamocrosiTesibHas padoTa 2
Boimonunenue nomarnHero 3amaHusi mo Teme 9.2. BrinonHeHue HcCiIen0BaTeNbCKOTO
npoekTta 1o Teme: «KoHndeckue ceueHus U uX MPUMEHEHHE B TEXHUKE». V3roToBJICHHE
MoJIeTiell IMJIMHJIpa U KOHYyca C 3aJJaHHbIMU NapaMeTpamiu. Penienue BapraTuBHBIX 3a/1a4.
Paznen 10. Hayajia MaTeMaTH4eCKOr0 aHAJIN3A. 24
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 10.1 CriocoObl 3amaHusi MU CBOMCTBA YMCIOBBIX MocienoBarensbHocTeil. [lonarue o mpenene | 1 1,2
IMocaenoBaTeILHOCTH nocnefoBarenbHocTd.  CyliecTBOBaHHME — Mpefelia  MOHOTOHHOM — OrpaHMYeHHOM
nocnegoBarebHoCcTH. CyMMHUpOBaHUE TIOCTIEIOBATEIBHOCTEH. beckoHeuHo yOBIBaromas
reoMeTpUUecKasl MPOrpeccus U ee CyMmma.
IpakTuyeckune 3auHsTus:YucioBas IOCIEIOBATEILHOCTh, CIIOCOOBI e¢  3amanHus, | 1 3
BBIUHCIICHHUS 4WICHOB TMoOcienoBaTenbHOCTH. [Ipenen mocnemgoBarenbHocTH. beckoHeuHO
yObIBaroIasi reoMeTpudecKkasi Iporpeccus.
CamocrosiTesibHas padoTa 2
Brinonnenue nomarnero 3aganus mno teme 10.1.
Coaep:xaHue yueOHOro MaTepuasa 22
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Tema 10.2 [Ipupamenne  ¢ynkumu. ITlorstuss o  mpousBomnou.IlpomsBognas.  Ilpasuia | 1 1
IIponsBoanasn maddepennmpoBanus.opmynsl  auddepenuupoBanus.  [IpomsBonHbie  CTENEHHOMN
GyHKIUY. 4 2,3
IpakTuyeckue 3ausaTHA: [ [pON3BOIHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKLIUH. 1 1,2
[IpousBonnas cnoxuoi ¢pyHkiuu. [Ipon3BoaHbIe TPUTOHOMETPUUECKUX QYHKITHI. 2 2,3
IpakTuyeckue 3ansaTus:[IponsBoanas nokasarenbHoOM u norapudmudeckoit pynkuuu. | 1 1,2
['eomerpuueckuii cMpic mpon3BoaHOM. KacarenbHas k rpaduky QyHKITUH. 1 1,2
Bropas npousBoaHast, ee reoMeTpudeckuii u puzndyeckui cMbici. [lponsBonHas B Gpusmke
M TEXHHKE. 1 1,2
[Ipu3nak Bo3pactanus u yosiBanus QyHkiuu.Kputuueckue Touku GyHKIUU, MAKCUMYMBbI
U MUHUMYMBI. 4 2,3
IIpakTnueckne 3ansTus:lIpuMeHeHne TPOU3BOJHONW K TOCTPOEHUIO TIpaduKoB
GbyHKIHN.
UccnenoBanue GyHKIMU C IPUMEHEHHUEM MTPOM3BOIHON. Brimyknocts rpaduka ¢pyskimy, | 1 1,2
TOYKH neperuoa. 4 2,3
Haubonbiiee u HanMeHbllee 3HaUeHNE QYHKIUH.
IIpakTuyeckue 3ansTus: I[Ipou3BOIHAS: MEXAHUYECKMH M TE€OMETPUYECKUN CMBICI
MIPOU3BOHON. YpaBHEeHHEe KacaTelnbHON B oOmem Buzae. llpaBuna u  ¢opmyisl
muddepeHMpoBanus, TabIUIA MPOU3BOAHBIX dJIEMEHTapHBIX (yHKuuid. MccnenoBanue
GyHKIIMUM C TIOMOIIBIO MpoM3BOAHON. HaxokneHue HauOONBIIETO, HAMMEHBIIETo | 2 3
3HAYCHUS U SKCTPEMAIbHBIX 3HAYeHUH (PYHKITUH.
KonTtposnbHast padora Ne 10 no teme «Hauana MaTeMaTHUeCKOro aHAJIN3ay.
CamocrositeibHas padora 2
Breimonmnenue gomanrdero 3amanus mo teme 10.2 .PaGorta ¢ ydeOHOW IUTEpaTypoil 1o
teme: «IIpubakeHHOE BBIUMCIEHUE MPOU3BOIHOWY». BhIMONHEHHE HCCIe10BaTEIbCKOTO
npoekta mo Teme: «llonstHe nuddepeHnrara U ero NpUIOKEHUs». PemeHue
BapHaTHUBHBIX 33/1a4.
Paznen 11. UHTerpaj v ero npuMeHeHue. 16
Tema 11.1 Conep:xanue y4eOHOro Marepuasa: 4
Meproodpasnas [TonsTHs nepBooOpa3HoOi, €€ OCHOBHOE CBOMCTBO, IPAaBUIIa HAXO0XKCHUS IEPBOOOPA3HON. | 2 1.2
O3HaKoMJICHHE C T€OMETPUUECKUM CMBICIIOM MIEPBOOOPA3HOM.
IIpakTuyeckue 3aHATHA: BpIonHeHNE yIpaKHEHUH Ha HAXOXKJEHHE EpBOOOPA3HBIX. | 2 3
CamocrosiTeibHast paGora: BrimonHeHwe npomamiHero 3aganus mo teme  11.1.] 2

[ToaroroBka pedepaTos.
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Conep:xxanue y4e0HOro MmaTepuaJa:

12

Tema 11.2 Ilonarue o6 ompenenéHHoM uHTerpaie. lIpumeHeHue oIpenesieHHOro MHTerpana s | 2 1
HuTrerpan HaXO0XICHUS TJIOMIAM KPUBOJIIMHEHHOW Tpanenuu. @opmyna HeroTrona—IJleiiOHmIA.
IIpakTHuyeckue 3aHATHA. BoluncieHne onpeaeeHHbIX HHTErPajoB. 2 2,3
4 mpaBuiIa HAXOXKJICHUS IJIOMIAN (PUTYPBI, OTPAHHYECHHOHN JIMHUSIMH. 2 1,2
IIpakTnuyeckue 3anaTHA. Brunciaenne miomanu GUrypsl ¢ HIOMOIIBIO HHTErpaa. 1 2,3
[Tpumepbl IpUMEHEHHs MHTETpalia B (pU3HKe U TEOMETPUH. 1 2
IIpakTnuyeckue 3aHsATHA BbinonHeHne ynpaXHEHUI Ha BBIYMCIEHUE OIPENENIEHHOrO | 2 2,3
uHTerpaia. [lpuMeHenne nHTErpana K BEIYUCICHUIO (PU3MUYECKUX BEIIMYHMH U IJIOUIA ICH.
Kontponbnas padora Nel 1. 2 3
CamocrosiTejibHas padoTa:BrimonHeHNE foManTHero 3aaanus mo teme 11.2. 2
Cozanue mpe3eHTalMd 10 TEMe «Du3nyecKuid W TEOMETPUYECKUH  CMBICI
uHTerpaia».Pabora ¢ yuebHoil nuteparypoil mo Temam «IlepBooGpaszHas oOpaTHBIX
TPUTOHOMETPUUECKUX  (QYHKIMID; «IIpuOinkeHHOE BBIUMCIEHHE ONPEIEIEHHOrO
UHTErpajay.
CocraBjeHrEe CUTYallMOHHBIX POU3BOJCTBEHHBIX (ITPOheCCHOHATBHBIX) 3a1a4.
Paznen 12. DiieMeHTHI TEOPUH BEPOSITHOCTE M MaTeMaTHYeCKOii 12
CTAaTHCTUKMU.
Temal2.1 Coaepixanue yueOHOro MaTepuasa; 6
IeMeHTBI TEOPHM | ColpiTHE, BEPOSATHOCTh COOBITHS, CIIOKCHHE W YMHOXEHHUE BeposTHocTei. [lonstue o | 2 1,2
BEPOSATHOCTEH HE3aBUCHUMOCTH COOBITHH.
JluckpeTHas ciiyyaiiHasi BEIMYMHA, 3aKOH €€ paclpeIeICHHUS.
UucnoBble XapaKTEPUCTUKU AUCKPETHOW ciydaliHOM BenuduHblIloHATHE O 3aKoHe 1,2
OO0JIBIINX YKCEN.
IIpakTnueckue 3anaTusi: lVctopus pa3BuTHs Teopuu BeposTHOcTedl u e€ posp B | 4 3
pasnUUHBIX cdepax UeTOBEYECKOW >KU3HeAesTeNbHOCTU. Kiaccuyeckoe ompeneneHue
BEPOATHOCTH, CBOMCTBAa BEPOSATHOCTEH, TEOpEMa O CyMME BEpOATHOCTEW. Brrumcienue
BEPOATHOCTEN. PellleHre MpuKIIaIHbIX 33/1a4.
CamocrosiTeibHasi paboTa:BrinonHenue qoManrsero 3aaanus mno teme 12.1 2

Paborta ¢  yueOHOW u cmpaBouHod wuHPopmamuen mo Teme: «CTaTUCTHYECKOE
OIpezie/IEHUE BEPOATHOCTH. Co3znanue IIPE3EHTALNN 1o TEME:
«51.bepHyn». BEITOIHEHNE HCCIIEN0BATENBCKOTO IPOEKTa MO TeMe: «CXeMbl IOBTOPHBIX
ucnbeiTaHui bepryim». Penenre nprukiIaiHpIX 3a4ay.
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Tema 12.2

Conep:xxanue y4e0HOro MmaTepuaJa:

DJIeMEHTBI  MATeMaTHYeCKOi | [[pescrapnenne faHHBIX (TaGIALBL, AUArPaMMbl, TpaUKK), TeHePalIbHAsl COBOKYIIHOCTD, | 2 1
CTATHCTHKH BEIOOpKA, cpeiHee apuMETHIECKOE, MEIUaHA.
[TonsATHE 0 331a9aX MaTEMAaTHYECKON CTATUCTHUKH. 1,2
IIpakTnyeckune 3anaTHsA: lVcropus pa3BUTHUS CTaTUCTHUKU U €€ posib B paziuuHbIX | 4 3
cepax UEIIOBEUECKOW IKU3HEAEATENbHOCTU. [IpeicraBieHHe YHCIOBBIX JIAHHBIX.
Perienue npukiIagHbIX 331a4.
CamocrosiTesibHasi pa6ora: BreimonHeHue goMaiHero 3aganus mo teme 12.2. Pemenue | 1
NPUKIAJAHBIX 3a/a4. BBINOJHEHHE HCCIIeAOBATENLCKOTO MpoekTa Mo Teme: «CpemHue
3HAYCHUS U X MPHMCHEHUE B CTATUCTHKEY.
Pa3nen 13. YpaBHeHus1 M1 HEPaBEHCTBA. 18
Temal3.1 Conep:xanue y4eOHOro MarepuaJa: 8
YpaBHeHUs H CHCTEMBbI PannoHnanbHble, UPPALMOHAIBHBIC YPABHEHUS U CHCTEMBI. 4 1.2
YPaBHEHHIi ¢ ABYMsI IToka3aTenbHble U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI. 1,2
HEPpEMEHHBIMHU IIpakTHyeckune 3aHATHSA:PaBHOCUIIBHOCTh YpaBHEHUN, HEPABEHCTB, cUcTeM. OCHOBHBIE 2,3
IpUEeMBbl MX peHIeHus: (pas3io’KeHHEe Ha MHOXKUTETH, BBEJACHHWE HOBBIX HEHU3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO). . 4
Kopuu ypaBHenuil. PaBHOcunbHOCTH ypaBHeHui. IlpeoOpazoBanue ypaBHEHUH. 2,3
OcCHOBHBIC TIPUEMBI PEIICHUSI YpaBHCHUU. Pemienne cucreM ypaBHeHui. Mcnonb3oBanue
CBOMCTB U rpaduKoB (PyHKINHN /Ui pellIeHUs] ypaBHEHUH. 1,2
3
CamocrosiTeibHast  padoTa:BeimonHeHWEe  gOMamIHETo — 3aJaHUs 1O TeMe | 2
13.1.BrinonHeHNEe UCCIIE0BATENLCKOr0 MpoekTa o teme: «lccienoBanue ypaBHEHUN U
HEpaBEeHCTB ¢ napaMmerpom».Pabota ¢ yuebHOM nuTeparypoit o teme: «llotepst kopHel B
ypaBHeHUsX». Pemienue ypaBHeHui ¢ napamerpamu.Perienne HecTaHIapTHRIX YpaBHEHU I
Y METOJIbI UX PEIICHHUS.
Tema 13.2 Coaeprxanue yueOHOro MaTepuasa 10
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HepaBenctBa m cucreMbl | PanvoHanbHble, HppallMOHATIbHbBIE, TIOKA3aTeIbHbIE U TPUTOHOMETPUYECKHE HEpaBeHCTRa. | 4 1,2
HEPaBEeHCTB C ABYMS OCHOBHBIE IPUEMBI UX PELICHHUS. 1,2
nepeMeHHbIMHI IIpakTnuyeckue 3ansaTus: Vcnonab3zoBaHue cBOMCTB U rpa@ukoB GYHKIMN NIPU PELICHUN 2,3

YPAaBHEHUH U HEPABEHCTB. MeTO1 HHTEPBAJIOB.

N300pakeHre Ha KOOPJAMHATHOW IIJIOCKOCTH MHOJKECTBAa peIleHU ypaBHeHUM u |4 2,3

HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuknannele 3anaun. llpuMmeHeHWe MareMaTHYeCKMX METOAOB ISl pelIeHUs 1,2

COJIEp/KaTEeNbHBIX 3a7jad M3 pa3du4HbIX o0lacTell HayKu M NPakTUKU. Pemenue

HEPABEHCTB C OJHOW IIEPEMEHHOU. Pernienne HepaBeHCTB METOIOM MHTEPBAIIOB. Peienue

pallMOHANBHBIX,  UPpPAlMOHAIBHBIX,  IOKAa3aTEIbHbIX,  JIOrapuPpMHUUECKHX u 3

TPUTOHOMETPUYECKUX HEPABEHCTB.

CamocrosiTesibHas padoTa 2

Brimonnenue nomainHero 3ananus no teme 13.2. Jloka3zaTensCTBO HepaBeHCTB.Pemenue

YpaBHEHMH M HEpPaBEHCTB C JABYMs INepeMeHHbIMU. HepaBeHcTBa C mnapaMeTpamu.

HccnenoBanue  ypaBHEHUH U HEpaBEeHCTB C MapaMmeTpaMu. BblnonaHeHue

HCCIIEIOBATENLCKOTO TpoekTa 1o Teme: «['padudueckoe pemieHue ypaBHEHHH U

HEPaBEHCTBY.

IIpemdk3ameHannoHHAsA KOHTPOJIbHasi padoTa. 2 3

HToro: ods3aTe/ IbHBIX 234

MAaKCHMAJIbHBIX: 270

Jlnist XapaKTepUCTUKH YPOBHSI OCBOEHUS yUeOHOr0 MaTepualla UCIONb3YIOTCS CIeyIoIIne 0003HaYeHHUS:
1. — 0o3HaKOMUTEINBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpoAyKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Iy, MHCTPYKLMHU UIIH 1101 PyKOBOJCTBOM)
3. — IPOYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIIHLHOE BHIIOJIHEHNE JACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 3a]1a4)
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3.YCJIOBHUSA PEAJIM3AIIAU ITPOTPAMMBI OBIIEOBPA3OBATEJBLHON YYEBHOH
JUCHUITTIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIU3A; TEOMETPUSA

3.1. TpeOGoBaHUsI K MHHMMAJBHOMY MaTepPHATbHO-TEXHHYECKOMYO00eCIIeYeHHIO PeaIn3anuu
0011e00pa3oBaTeJbHOM TN CIUIINHbBI

Peanuzanus mporpaMMbl AUCHUILUIMHBI TpeOyeT HaNU4Ks yueOHOro Kabunera Mamemamuxu.

ITomemienne kabuHeTa yJqoBIeTBOpsieT TpeOoBaHUAM CaHUTApHO-3NUIEMHUOIIOTHYECKUX TPAaBUI U
HopmatuBoB (CaunlluH 2.4.2 Ne 178-02) u ocHameHO THUIOBBIM OOOpYIOBaHHEM, YKAa3aHHBIM B
HaCTOSIIUX TPeOOBAHUSX.

B xabuHeTre mMeeTcsi BO3MOXKHOCTh OOECIEUUTh CBOOOAHBIN AOCTYI K 3JEKTPOHHBIM Y4eOHBIM
MaTepHuajiaMm Mo MaTeMaTHUKe, MEIOIINECs B CBOOOIHOM JIOCTyTe B cucteMe MHTEepHET (31eKTpOHHBIE
KHUTH, NPAKTUKyMBbl, TecThbl, Marepuansl EI'D u 1ap.) Bo Bpemsi y4eOHOro 3aHATUS U B IEPUOJ
BHEAYIUTOPHOM 1€ATEIbHOCTH 00yUYatOINXCA.

CoctaB yueOHO-Memoouueckoeo W MamepuanbHO-MexHuuecko2o 00eCHeueHs] IMPOorpaMMbl
y4eOHOH IucHMIUIMHB «Martematuka: anreOpa W Hayajla MaTeMaTHYeCKOro aHajHn3a; TCOMETPHUS
BXOJIAT:

e  MHOro(QyHKIMOHAJIBHBI KOMIUIEKC IpenojaBarens (MylbTHUMEAUHHOE 000pyIOBaHHUE,
IIOCPEJICTBOM KOTOPOTO YYaCTHHKH 00pa30BaTEIbHOrO MpOLEcca MOT'YT MPOCMATpUBaTh BU3YaIbHYIO
nHGOPMAIIHIO IO MATEMaTHKE, CO3aBaTh MPE3CHTAINH, BHIEOMATEPUAIIbI, HBIC JTOKYMEHTHI);

L4 HarjsiaHbIC nmocoous (KOMHJ’IGKTH y‘le6HHX Ta6J'II/II_I, I1JIaKaToOB, ,Z[I/I,HaKTI/I‘IeCKI/Iﬁ MaTepHrai;
MOJACIIN MHOTI'OTPAHHHUKOB U TCJI BpAllICHHUA U I[p.);

L4 I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIe CpeacCTBa,
L4 OKPAaHHO-3BYKOBBIC HOCO6I/I$I;

®  KOMIUJIGKT TEXHHYECKOW JOKYMEHTAllud, B TOM 4YHUCJIE€ IIacllopTa Ha CpPEICTBAa OO0yuyeHus,
MHCTPYKIIMHU IO UX UCIOJIb30BAaHUIO U TEXHUKE 0€30I1aCHOCTH;

e Oubnuoteunslii honxa (yueOHuku, yueOHO-MeTonnyeckue komruiekTol (YMK), crnpaBouyHUKH,
HAyYHO-TIONYJIIpHAsl JIUTEpaTypa, KOTOpPbIE O0O0ECIEYMBAIOT OCBOCHUE YYCOHOW JIHUCIIUTUTHHBI
«MaremaTuka: anredpa W Hadajga MaTeMaTHYECKOTO aHAN3a; FeOMETPHs», PEKOMEHOBAHHbBIE WU
JOMYIICHHBIC IS HWCIOJNB30BaHWS B MPOPECCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3aIUsX,
peau3yonux 00pa3oBaTeIbHYI0 IPOrpaMMy CPEAHEro OOIIero 0O0pa30BaHUS B MpPEETax OCBOCHHS
OIIOII CIIO na 6a3e 0ocCHOBHOTO 00111eT0 00pa3oBaHus).

3.2. Y4eOHO-MeTOOMYECKHMI KOMILIEKC 001meo0pa3oBaTe/IbHOYy4e0HOH JUCHUILINHBI,
CHCTEMATH3UPOBAHHBIH M0 KOMIIOHEHTAM

HopMmaTtuBHas JokyMeHTaIusl.

Pabouas nporpamma.

@DOH/T OLIEHOYHBIX CPEJICTB.

[Tepeuens CPC (camocTosiTeTbHON PabOTHI CTYACHTOB).

MeToauueckie yKazaHHs IO BBIMOJTHEHUIO BHEAYJUTOPHON CaMOCTOSITENBHON paboThI
CTY/ICHTOB.

MeTtonudeckue yka3zaHus 10 COCTABICHHIO MPE3CHTAIlMU TI0 MATEMATHKE.

MeTtonudeckue yka3aHus 1O BBIMOJTHEHUIO HUCCIIEI0BATEILCKON PabOThI IO MaTeMaTHKE.
MeTtonudeckue yka3aHus 1Mo TMOArOTOBKE JIOKIa1a M0 MaTeMaTHKe.

MeTtonuyeckue ykazaHus 1mo padote Haj pedeparom.

3.3. UndopManiMOHHO - KOMMYHHKALIMOHHOE o0ecneuyeHue 00y4eHusl.

Ilepeyenb pekoMeHyeMbIX YUeOHBIX U3IAHUI,

OcHOBHBIC HCTOYHHKH:

1. bammakoB M.1. Martemaruka. Yueonuk ai1g HITIO u CITO. TPUD OUPO — M.: 2014
2. baimmakoB M.U. Matemaruka. 3agaunuk: yue6.mocobue. — M.: 2014
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3. Kommoropos A.H. u np. Anrebpa u Hauana mart. ananusa. 10 -11 k. — M., 2014.

4. Atanacsu JI.C., byry3zos B.®., Kagomuer C.b. u ap. ['eomerpus

(6a3oBerIit ypoBens). 10-11. — M.: 2014
JlonoTHUTeIbHbIE HCTOYHUKH:

1. Anumos I1.A. u np. Anrebpa u Havana ananuza. 10 (11) k1. — M.: 2014

2. bammakos M.U. Maremaruka. CO0pHUK 3a/1a4 MpodUILHON HAMPABICHHOCTH: yueO.mocooue. —
M.: 2014

3. bammmakoB M.U. Coopauk 3a1a4: yueb.mocodbue (6a30BbIid ypoBeHs). 11 ki1. —

M.: 2014

4.boromonoB H.B. Maremaruka: y4e6.m1s ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢ u3.,
crepeoturl. - M.: Jlpoda, 2014-395, [5] c.: n.

5. boromosnoB H.B. CO0OpHMK TUIaKTUYECKHUX 3a/1aHUH 110 MaTeMaTHKE:

yue0.mocobue mist ccyzoB /H.B.boromornos, JI.FO.Cepruenko. — M.: [Ipoda, 2013

6. Anrebpa m Havanma amanmusa. 10-11 xn: B aByx wactax. Y. 1: Vuel.miso0meoOpasosar.
yupexaenuii / Mopakosud A.I'. — 5-e u3a. — M.: Maemo3una, 2014. — 375 c.: ui.

7.Anrebpa u Hadana ananmuza. 10-11 xn.: B nByx wactax. Y. 2: 3amaunuk ans oOmieoOpas3oBar.
yupexxaenuii / A. I'. Mopakosuu, JI. O. Jlenumena, T. A. KopemkoBa, T. H. Mumyctuna, E. E.
Tynbuunckas; [log pen. A. I'. Mopakosuua. — 5-¢ uzzt. — M.: Muemosuna, 2014. — 315 c.: mi.

8.b.M.lBneB u nap.Jlunaktuueckue Marepuaidbl «Anredpa W Hadaiga aHanmzay,10-1lkm, M.:
[Tpoceemenue, 2014

9.b.I'.3uB/IlunakTideckuii Matepuan no reometpuu, 10-11km., M.: Ilpocemenue, 2014

10. lapasia, A.A. Matemaruka. - M.: ®OPYM: UH®PA, 2014..

HNHuTepHeT-pecypcehbl:

http://school-collection.edu.ru — snekrponubiii yueOHUK «MaTtemaTrka B mikojie, X XI Bek».
http://fcior.edu.ru - uadopmManrOHHEIE, TPEHUPOBOYHBIE H KOHTPOJIBHBIE MATEPHAIIBL.
www.school-collection.edu.ru — equnas xosuiekius L{uppoBsix 00pazoBaTeIbHBIX PECYPCOB

4. KOHTPOJIb U OIIEHKA PE3YJIBbTATOB OCBOEHUAOBIIEOBPA3OBATEJBLHON
YYEBHON JUCHUILNIMHBIMATEMATHKA: AJTEBPA U HAYAJIA AHAJIM3A;
I'EOMETPUA

KoHTponb 1 O1eHKa pe3yibTaTOB OCBOCHMS Y4eOHOW AMCIMIUIMHBI OCYLIECTBISIETCS B Ipolecce
IIPOBE/ICHUS] TPAKTUYECKUX 3aHATUH, TECTUPOBAaHMs, a TakKe BBIIOJHEHHUS OOydYaroIIMMUCS
WHUBHUyaJIbHBIX 3aJaHUM, IPOEKTOB, UCCIICOBAHU.

Pe3yabTarsl 00yueHus @®opMbl M MeTOAbI KOHTPOJS W OLECHKH
(oCBOEHHBbIE YMEHUsI, YCBOEHHbIE 3HAHNS) | pe3yJbTAaTOB 00yUYeHusl

Ymenus:

[TpoBOAUTH TOXKIECTBEHHBIE MTPEOOPA30BAHUS

BBIPAXKEHHI, COZIEpKAIINX CTENeHHbIe, | Pemenue ynpakHEeHHI HA ypoKe, BHeayIHTOpPHAs
IOKa3aTeJIbHbIE, norapudmuyueckue U | caMocTosITeNbHas paboTa, KOHTPOIbHAs padboTa.
TPUTOHOMETPUIECKHE (DYHKITHH.

CrpouTth rpaduxu CTEIIEHHOM,

Pemrenne ynpakHeHHMH Ha ypOKe, BHEAayAMTOpHas

MIOKa3aTeJIbHOM, norapumuueckoin "
caMmocTosiTeNbHast padora.

TPUTOHOMETPUYECKUX (YHKIUH.

Pemate MpoCTeMIINe YpaBHEHUS u
HEpaBEHCTBA,  COJEpXKalllue  CTENeHHble, | Pemenue ynpakHeHUH Ha ypoKe, BHEayJIUTOpHas
MoKa3aTeJIbHbBIC, norapupMUIecKre U | camocTosiTenbHas paboTa, KOHTPOJIbHAs padoTa.
TPUTOHOMETPHUYECKHE (DYHKIIHH.

N3o00paxarh reomeTpuyeckue (UIypsl Ha
yepTe’ke M MPOU3BOAUTH  IpocTeiime
MOCTPOEHHUS Ha TNIOCKOCTH.

Pemrenne ynpakHeHMH Ha ypoOKe, BHEAyAMTOpHas
caMmocTosiTeNbHas padora.

23



BI:IHOJIHSITB onepam/m Haa BCKTOpaMI/I nu
MOJI30BaThCSI CBOMCTBAMU ATUX ONEpaIUid.

Pemrenne ynpakxHeHMM Ha YpOKe, BHEayAUTOpHas
CaMOCTOSATENIbHAsI paboTa, KOHTPOJIbHAs padoTa.

3HAHUA:

CaoiicTBa apuUPMETHUECKOTO KopHs | Perienue ynpakHeHHH Ha ypoKe, BHeayAUTOPHAs
HATYPaJIbHON CTEIICHHU. camocTosITelIbHasl paboTa, KOHTPOJIbHAS paboTa.
CBoiicTBa  CTEMEHW C  paIMOHAIBHBIM | PellicHHe yNpaKHEHUI Ha ypOKe, BHEAYIUTOpHAs
IOKa3aTeIIeM. CaMOCTOsITeNIbHAsL PabdoTa, KOHTPOJIbHAS PaboTa.
CsoiictBa  jorapudMOB U OCHOBHOE | PellicHHe ynpaKHEHUI Ha ypOKe, BHEAyIMTOpHAs

Jorapu(pMHIECKOE TOXKIECTBO.

camocTosITelIbHasl paboTa, KOHTPOJIbHAs paboTa.

OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

Pemenue ynpaxHeHHH Ha YpoKe, BHEayIUTOpHAs
camocTosITelIbHasl padoTa, KOHTPOJIbHAs paboTa.

Tabmuna
GYHKIHA.

IMPOU3BOAHBIX QJICMCHTAPHBIX

Pemenne ynpakxHeHMH Ha YpOKe, BHEAayAMTOpHas
caMocCTosiTeNIbHas paboTa, KOHTPOJIbHAs padoTa.

AKCHOMBI CTEPEOMETPHUH.

Pemenne ynpakHeHMH Ha YpOKe, BHEAayAMTOpHas
caMmocCTosiTeNIbHas paboTa, KOHTPOJIbHAs padoTa.
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