MunncTepeTBo obpazoBanns u Hayku Poceniickoii ®enepaunn
deziepaibHOE rOCYAapCTBEHHOE GIOKETHOE 00pa3oBaTeIbHOE YUPEKACHHE
BBICIIEro NMPOeCCHOHATEHOr0 00pa3oBaHusl
«BIaAMMHPCKHIi rocyIapCTBEHHbIA YHHBEPCHTET
uvenn Asexcanapa I'paropsesnya n Hukonas I'paropsesnya CT01eTOBBIX »

Bary) T

A.A.ITandunon

2074,

PABOYASI IPOTPAMMA
YUYEBHOM JIUCLIATUIMHBI OBIIIEOBPA30BATEJILHOI'O LIUKJIA
MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A;
I'EOMETPHS

JU1s cienuanbHOCTH CPEIHEro NpodecCHOHATBHOr0 00pa3oBaHus
COLHATBHO-9KOHOMUYECKOTO TPOdHIIs

43.02.10 «Typuzm»

Buazgumup, 207 b



IporpamMma y4eGHOH IHCIHMILTHHBL pa3paboTaHa Ha OCHOBE ®I'OC cpeanero (IIOIHOTO)
obmero o6pa3oBanus (YTBEPXKACHHBIM TIpHKa3oM MHHHCTEPCTBA obpaszoBanust U Hayku PO or
17.05.2012 1. Ne 413) u Ha OCHOBE NPHMEPHOH MPOTrPaAMMBbI 061eo6pa3oBaTeIbHOM yIeOHOH
mcrmnmasl - MATEMATUKA:  AJITEBPA U HAYAJIA MATEMATUYECKOI'O
AHAJIM3A; TEOMETPUSl a1s  mpodecCHOHATbHBIX — 00pa3soBaTeIbHBIX OpraHu3alui,
on06perHoi HayuHO-METOAMYECKHM COBETOM LlenTpa mpodecCHOHANBHOTO 00pa3oBaHHs
®IAY «DUPO» M DPEKOMEHJOBAHHON /Ul pEalM3aluu OCHOBHOH 1pohecCHOHATBHOM
06pa3oBaTe/IbHOM MPOrpaMMBI CPeTHEro MpopecCHOHATLHOTO obpasopanus (nanee - CI1O) Ha
6a3e OCHOBHOTO 06IIero 0Gpa3oBaHMms ¢ MOIyYeHHEM CPEIHEro 001Iero 06pa3zoBaHus, TPOTOKOT
Ne 3 ot 21.07.2015 r., mo cnemuansrocT CIIO connanbHO-5KOHOMHYECKOTO npodus

43.02.10 «Typuzm»

Kagenpa-paspaborunk: Kojute/uk HHHOBALMOHHBIX TeXHOJIOTHH 1 IIPEIPHHAMATEBCTEA
Bal'V.

PaGouyro mporpaMMy COCTaBHIL: /Q
SInmaposa W.C., crapmmuii npernojaBaresib KOJUIEIKa, A

[IporpamMma paccMoTpeHa i 0100peHa Ha 3acesianiu Koine/ka MHHOBAHOHHEIX TEXHOJIOTUH U
npeanprHAMaTenscTBa Bal'y )

npotokon Ne 7 or 3 I » of 20 75 Tona

JIupexrop KUTII Bal'y — 10./1.Koporoaos

®.U.0., yueHas cTeneHsb, 3BaHne, NOANUCH




COJAEP)KAHUE

CcTp.

. TIACIIOPT PABOYEN [IPOIPAMMABI YUEBHOH
JIACLIUTUIMHBI

. CTPYKTYPA U COAEPXXAHUE YYESHOU JIUCLIUITJIMHEI

. XAPAKTEPUCTUKA OCHOBHBIX BHJIOB  YUEEHOU
JEATEJIBHOCTU CTYAEHTOB

17

. YCJIOBUS PEAJIM3ALIMU YUEBHOU JIUCLIMIIJIMHbI

23

. KOHTPOJIb N OHLEHKA PE3VJIBTATOB OCBOEHII
YYEBHOU JUCLHUIIIMHDBI

25




1. IACIIOPT PABOYEH TPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A;
IF'EOMETPUSI.

1.1. Ob6aacTh NpUMeHEeHHUs TIPOTPAMMBI:

ITporpamma o61eoOpa3oBaresibHON yueOHOM qucuuiuiHa «MaremaTrka: anredpa v Hadana
MaTEMaTUYECKOT0 aHalIM3a; FEOMETPUs IpeIHAa3HaueHa JUIsl U3yYEHUs] MaTEMATUKU B
npodeccnoHaabHbIX 00pa3oBaTenbHbIX opranuzanusax CIIO, peannsyromux 00pa3oBaTeabHYIO
IporpaMMy CpeJHEro oomero o0pa3oBaHus B IIPEAEIax OCBOCHUSI OCHOBHOM PO eCCHOHAIBHON
oOpa3oBatenbHON porpamMMel CITO Ha 6a3ze 0CHOBHOT0 0011ero 00pa3oBaHus MO CIELUAIBHOCTH
CIIO 43.02.10 «Typusm»

1.2. Mecto yueOoHo# qucuumiinabl B ctpykrype HIICC3:

YueOnas nucuurinHa «Maremartuka: aaredpa u Hadyajga MaTeMaTUYeCKOTo aHaIN3a; TeOMETPHUS»
SIBIISIETCS. YYEOHBIM MPEIMETOM 00s3aTeTLHOM MPeIMeTHOM 00macTh «MaTtemaTuka u
unpopmatuka» OI'OC cpennero obmiero o6pazoBaHusl.

VYyeOHas qucnumuinHa «MaTemaruka: anreOpa U Hadalla MaTeMaTHYeCKOTO aHAIIN3a; TEOMETPHS
u3ydaercs B o0iieoobpazoBareiabHoM 1ukie yaeonoro miana [IIICC3 CIIO na 6a3ze 0CHOBHOTO
o0r1ero o0pa3oBaHus U SBISIETCS MPOPHUIBLHON TUCIUITIIHHOM.

1.3. Hesn m 3agaum y4eOHOH JMCUMILIMHBI — TPe0OBaHUSI K pe3yJbTaTaM OCBOCHHS
yueOHOM TMCUMILIUHBI:

CogaeprxaHue nporpaMMbl HalIPaBJI€HO HA JOCTHKEHUE CIACAYIOIINX HeJIeH:

. obecnieueHre chOPMUPOBAHHOCTH MPEACTABICHUIN O CONMATBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (aKTOPaxX CTAHOBJICHHUS MAaTCMAaTHKH;

. obecniedueHre chOPMUPOBAHHOCTH JIOTUIECKOTO, AITOPUTMUIECKOTO U MATEMATHIECKOTO
MBIIICHHST,

. obecriedeHrne CPOPMHUPOBAHHOCTH YMEHHI TPUMEHSTH MTOJyYSHHbIE 3HAHUS TIPU
pELICHUH PA3JIMYHBIX 337134,

. obecrieueHre cHOPMUPOBAHHOCTH MPEICTABICHUN O MaTEMAaTHKE KaK 4YacTH

O6HIG‘ICJIOBGIIGCKOI>'I KYJIbTYPbI, YHUBCPCAJIbHOM SA3BIKC HAYKH, ITO3BOJIAIOIIEM OITMUCBIBATH U
HN3y4daTh pCAJIbHBIC ITPOLICCCHI U ABJICHU.

OcBoeHue cosiepkaHns yueOHOW TUCIUILIMHBI 00€CTIeYNBAET JOCTUKEHUE CTYA€HTaMU
CIIENYIOLIUX Pe3yJIbTATOB!

. JTUYHOCTHBIX:

— ¢c(hOpPMHUPOBAHHOCTh TPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCATLHOM SI3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHMUS SIBIICHUN U MPOIIECCOB, UIEAX U METO/IaX MAaTeMAaTHKH;

— TIOHUMaHUE 3HAYMMOCTH MAaTEMATUKH JIJIs HAYYHO-TEXHUYECKOTO IIporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MATEMAaTHKE KaK K YaCTH 00IIeYeNIOBEYeCKON KYIIbTYpPhI
Yyepe3 3HaKOMCTBO C UCTOPUEH pa3BUTHS MaTEMaTUKH, YBOJIIOLIME MaTEMAaTUYECKUX UJIEH;

—  pa3BUTHUE JIOTUYECKOTO MBIIIIEHUS, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS,
AITOPUTMUYIECKON KYJIBTYPbI, KPpHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUTs OyayIien
npoecCHOHANBEHOM NeSTENbHOCTH, IS TPOIOJIKESHHSI 00pa30BaHus U caMo00pa30BaHUS;

—  OBJI3JICHUEC MAaTEMaTHICCKUMU 3HAHUSMHU M YMEHHUSIMH, HEOOXOIUMBIMH B ITOBCETHEBHON
JKU3HU, IS OCBOEHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCHUTUINH U JUCIUILITIH
MpoeCCHOHAIBHOTO IUKJIA, JIJISl TIOJTyYeHHsI 00pa30BaHus B 001acTsIX, HE TPEOYIOMNX
yrayOJIeHHON MaTeMaTUYeCKO MOATOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTBH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIICHHE K HETTPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U 00IIECTBEHHOM JESTENHHOCTH,



— TOTOBHOCTH M CITIOCOOHOCTB K CAMOCTOSITEIIbHON TBOPUYECKOW M OTBETCTBEHHON
JESTEIIBHOCTH;

— TOTOBHOCTH K KOJUIGKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMU B
00pa30BaTebHON, OOIECTBEHHO M10JIE3HOM, y4eOHO-NCCIIeA0BATENBCKON, IPOEKTHOM U APYrHX
BHJIaX JACSITEIbHOCTH;

—  OTHOLIEHHE K NPOPeCcCHOHATBHOMN NeATETbHOCTH KaK BO3MOKHOCTH Y4aCTHUS B PEILICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAIMOHAIBHBIX IPOOIIEM;

. METaNnpeIMETHbIX:

—  YMEHHE CaMOCTOATENIBHO ONPEAEIATh LENH ASATEIbHOCTU U COCTABIIATh IJIaHBbI
JESTEIIbBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITeIbHOCTb; CIIOIb30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTH)KEHUS MIOCTABJICHHBIX LeJIeH
U peajn3aluy MIaHOB JIEATEIbHOCTH; BEIOMPATh YCHEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYALIUAX;

—  yMeHHe IPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B ITPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATD MO3HUIUU APYTHX YIACTHUKOB JIEATEIBHOCTH, 3PPEKTHBHO
pasperiatb KOH()IUKTHI;

—  BJI3/ICHUE HaBbIKaMH I103HABATEIbHOM, yUeOHO-UCCIIEI0BATENbCKON 1 IPOEKTHON
JeSITeIbHOCTH, HaBBIKAMU pa3peleHus IpodiieM; CioCOOHOCTh M TOTOBHOCTb K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX
METO/I0B TIO3HAHUS;

— TOTOBHOCTb U CLIOCOOHOCTb K CAMOCTOSATEIbHON NH(OPMALIMOHHO-TT03HABATEILHON
NeSITeIbHOCTH, BKIIFOYAsi yMEHHE OPUEHTUPOBATHCS B Pa3IMYHbIX UCTOYHUKAX UH(OpMAIHH,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH MHPOPMALIHIO, TOTYYAEMYIO U3 Pa3IMUHbIX
UCTOYHUKOB,;

—  BJIQ/ICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHE SCHO, IOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUs, UCIIOIb30BATh a/IEKBATHBIE SI3bIKOBbIE CPECTBA;

—  BIJIaJICHHWE HABBIKaMH IMO3HABATEIHHON peIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX
JeMCTBUIM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, IPAHUL] CBOETO 3HAHUS U
HEe3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHKEHUS;

—  IIeJIeYCTPEMIIEHHOCTh B MOMCKaX M MPUHATUH pEIIeHHH, CO0Opa3suTeIbHOCTh U
MHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U TapMOHUIO MUDA;

. IIPEAMETHBIX:

—  ¢(hOpMHUPOBAHHOCTH MPEACTABIEHUIN O MaTEMaTHKE KaK YaCTU MUPOBOM KYyJbTYpHI U
MecTe MaTeMaTHKH B COBPEMEHHOI LIMBUIIM3AIINH, CITIOCO0AX OMMCAHUS SIBIEHUI peabHOro
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

—  cOpMHUPOBAHHOCTH MPEICTABICHUI O MATEMaTHYECKUX MOHATHAX KaK BaKHEHUIIINX
MaTE€MaTUYECKNX MOJEISIX, TO3BOJISAIOMINX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI U SIBJICHUS;
[IOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHU MATEMATUUECKUX TEOPHH;

—  BJIAJICHHE METOJaMU J0Ka3aTeIbCTB U aJITOPUTMOB PELICHUs], YMEHHUE UX TIPUMEHSATD,
IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

—  BJIQJICHHE CTaHJAPTHBIMM IIPUEMAMH PELICHUS PAlMOHAIBHBIX U HPPALMOHAIBHBIX,
[I0Ka3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
WCITOJIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX MTPOTpaMM, B TOM YHCJIE IS IOMCKA ITYTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

—  ¢c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO aHaIN3a
U MX CBOMCTBAX, BJI/ICHUE YMEHHUEM XapaKTepHU30BaTh MOBeJAeHNE PYHKUUH, HCIOIB30BAHNE
MTOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJIQJICHUE OCHOBHBIMH IOHATUAMU O INIOCKUX U IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; C(hOPMUPOBAHHOCTh YMEHUS PaCllO3HABATh T€OMETPUUYECKHE
(GuUrypsl Ha yepTeKax, MOJICNIAX U B peaIbHOM MUpE; IPUMEHEHHE N3YUYEeHHBIX CBOMCTB



reoMeTpuueckux GUryp u GopMyII Ui pelIeHUs TEOMETPUUYSCKUX 3a/1a4 U 33144 C
MPAKTUYECKUM COJIEP)KAHUEM;

—  ¢(hOopMHUPOBAHHOCTH MPEACTABICHUH O MPOIIECCaxX U SBICHUIX, HMEIOIIIX
BEPOATHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, OCHOBHBIX
MOHSATHUSAX IJIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHUM HAXOAUTH U OLIEHUBATh BEPOATHOCTHU
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAI[USX U OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEJIUYMH;

—  BIIQJICHUE HABBIKAMU HCIIOJIb30BAaHMUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPHU PELICHUH
3azad.

1.4. KosimyecTBO 4acoB Ha OCBOEHHE MPOTPaAMMBbI Y4eOHOI U CHUTIMHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocs - 351 yac, B ToM uuce:

00s13aTeIbHON ayIUTOPHOHN yueOHOM Harpy3ku oOydaromerocs - 234 yaca;
CaMOoCTOsTeNIbHOU paboThl oOyyaromerocs - 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHo# padoThI Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:

JIEKIIUHI 118

MPAKTUYECKHUE 3aHATHS U KOHTPOJIbHBIC PAOOTHI 116
CamocrosiTejibHas padoTa o0yuyarierocs (Bcero) 117
B TOM YHCIIE:

BHEAYJUTOPHAs CaMOCTOsITEIbHAs paboTa 77

WHVBUIYAIbHBIN POCKT 40
Hmozcosas ammecmayus 6 popme: IK3AMEH




2.2. TemaTn4yecKMii IJIAH U COAEPKAHME YUEOHON JUCUMIIIIMHBI

AHAJIN3A; TEOMETPUSI.

MATEMATHKA : AJITEBPA U HAYAJIO MATEMATHYECKOI'O

HaumenoBanue pa3jesoB | Cojaep:xkanue y4ueOHOro MaTepuasia, JeKIMH U NPAKTHYECKHe 3aHATHS, CAMOCTOSITeJIbHAS OoBbem YpoBeHb
U TeM padora 00y4aImmxcs. 4acoB 0CBOEHMS
1 2 3 4
BBenenue Conep:kanue y4eOHOTro MaTepuasa (JIeKIMH) 2
Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJOTHUAX U
IIPAKTUYECKOH AesaTenbHOCTH. Llenu u 3aaaun n3ydyeHuss MaTeMaTUKH IPU OCBOEHUU 1
CHEIHAIbHOCTH.
Pazpean 1. Pa3BuTHe NOHATHSA 0 UM CIE 10
Tema 1.1. Conep:xanue yueOHOro Mmarepuaa (JIeKIHn) 4
Yucaa. [Ipudau:keHHble HatypanbHble, 1ieTpie U palliOHAIbHbIE YUCIIA. 1
BbIYUCJICHUSA JlelicTBUTENbHBIC YHCTIA. 2
[TpuGnmxeHHbIC BEIYMCIICHHS. 1
IIpubnusicennoe 3nauerue eIUUUHbL U NOSPEUHOCU NPUOTUHNCEHULL. 1
Komnnexcnvie uucna. 1
IIpakTuyeckue 3aHATHA. ApudMETHUIESCKHE NSHCTBHUS HAl YMUCIAMU, HAXOXKICHHE 6
NpUOIMKEHHBIX 3HAYEHUHM BETMYMH U MOTPEIIHOCTEN BbIUMCIEHUH (aOCOMIOTHON U
OTHOCHUTEIIbHOI1), CPABHEHHE YHCIIOBBIX BBIPAKECHUI.
CamocrosiTesibHas padoTa o0yuyarwuuxcsi. Berauciaenus: ¢ npuOIuKeHHBIMHI YACIAMU. 4
JleiicTBHS ¢ KOMITJIEKCHBIMU YHCIIaMU B anrebpandeckoi hopme.
Paznea 2. OCHOBBI TPUTOHOMETPUH 44
Tema 2.1. Copepxxanue yueOHOro MaTepuania  (JIeKIMH) 10
Tpuronomerpuyeckue Panuannas mepa yria. BpamatenbHoe 1BUKEHUE. 1
(GYHKUIMHN YHCIOBOTO Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIa. 2
aprymMeHTa. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2
DopMyIbl TPUBEICHUS. 2
®opmyibl cnoxeHus. DopMyIibl yABOeHUS. DopMyibl NOJOBUHHO20 Yed. 2
IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U
MIPOU3BENICHUS B CYMMY. Buipaswcenue mpueconomempuyueckux yHKyuil uepes maHeenc 2

NOJIO6UHHO20 apcymeHnma.




IpakTnyeckue 3ausiTus. PaqnanHpiii METOJ M3MEPEHUS YIJIOB BPAIIEHUS U CBA3b C TPATyCHOU
Mepoit. OCHOBHBIC TPUTOHOMETPHYECKHE TOKIECTBA, (DOPMYITBI CIIOKECHHUS, yIBOCHUS,
nmpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUH B IPOU3BEICHHE, TPpeoOpa3oBaHue
MIPOU3BEICHUS TPUTOHOMETPUYECKUX (PYHKIUN B CyMMY. YTIPOIIEHUE TPUTOHOMETPHUICCKIX
BBIPAXKEHHUI.

KonTpoJsbHas pa6ora. OCHOBHBIC TPUTOHOMETPUYECKHE (DOPMYITBI.

10

CamocTrosiTejibHasi padoTa o0ydawuuxcsi. TpUroHoMeTpHIECKUE TIPEOOPA30BaAHUS.

Tema 2.2.
DYyHKUMH, UX CBOMCTBA U
rpadpukmn.

Conep:kanue y4eOHOro MaTtepuasa (JIeKIMU)

CgoiicTBa ¥ rpa)UKu TPUTOHOMETPUUYECKHUX (DYHKITHIA.

Yucnossie pynknun. O0IacTh OnpeeNeHust 1 MHOXKECTBO 3HaYCHUH; TpapuK QyHKIUH,
noctpoenue rpadhukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMH CIIOCOOAMHU.

CBoiicTBa (h)yHKIIMU: MOHOTOHHOCTb, Y€THOCTH, HEYETHOCTh, OTPAHUICHHOCTH,
nepuoAnYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOIbIIIEe U HAUMEHbIIIEEe
3HAaYCeHHUs, TOUKH dKCcTpeMyMa. [ paduueckas narepnperanus. [Ipumeps! GyHKIMOHATBHBIX
3aBHCHUMOCTEH B pealIbHbIX MPOLIECcaxX U SBICHUSIX.

Apudmernaeckue onepanun Haa GyHkusiMy. CnoxkHast GyHKIUs (KOMITO3HUIIHSA).

Ilonsamue o nenpepvleHOCmU DYHKYUU.

Obpamuvie ¢hynxyuu. Odracms onpedenenusi u 061ACmb 3HAYEeHUL 0OPAMHOU PYHKYUU.
I'paghux obpamuoui ynxyuu .

[IpeobpazoBanus rpaduxos. [lapannenbHbIl IEPEHOC, CHMMETPUSI OTHOCUTEIBHO OCEH
KOOPJAWHAT U CHMMETPHSI OTHOCUTEIIFHO Hadaia KOOPAWHAT, CHMMETPHSI OTHOCHTEIBHO MPSIMOM
y = X, PacTshKEHUE U CXKAaTUe BJI0JIb OCEl KOOpIMHAT.

[EEN

IIpakTunyeckue 3anaTHA. CBolicTBa U TpaduKU CUHYCA, KOCUHYCA, TAHT€HCA U KOTAHT€HCa.
[Tpumepsl 3aBUCUMOCTEN MEKy IEPEMEHHBIMU B PEAJIbHBIX IPOLIECCAX U3 CMEKHBIX
muctuminH. Onpenenenue ¢pyHkiuil. [loctpoenne n urenue rpadpukoB QyHKIUH.
HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaJpaTUUHOM, KyCOUHO-TUHEHHOM U 1pOOHO-
nuHeiHoi ¢yHkimil. HempepriBHbIEe U nepuoanyeckue GyHkiuu. O6patHeie QyHKINN U UX
rpa¢uku. [IpeobpazoBanus rpaduka pynkuuu. ['apmonndeckue xonedanus. [Tpuknaansie
3ajauu.

CamocrosiTeibHas padora o0y4yarommxcs. Pemenue 3a1a4y Ha IOCTPOEHUE U YTEHUE
rpaduKoB QyHKIIMIA.

Tema 2.3.

Conep:xxanue yueOHOro Mmarepuaja (JIeKIHN)




Tpuronomerpuyeckue
YPaBHEHUS U
HepaBeHCTBa

ApKcuHyC, apKKOCHHYC, ApKTaHT'€HC YUCIIA.
IIpocreiire TPUrOHOMETPUYECKUE YPABHEHMUS.
Pemenne TpUroHOMETPUYECKUX YPaBHEHUM.
IIpocmetiwue mpueconomempuyeckue HepageHcmad.

N WNDN

IpakTnyeckue 3auaTHsA. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUU: ApKCUHYC, APKKOCHHYC,
apkraHresc. [Ipocrelinine TPUroHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA.
Koutpoabnas padora. Tpuronomerpuyeckue ypaBHEHHUS.

CamocrosiTesibHasi padoTa o0yyawimxcs. PelieHue TpuroHoMeTpuYecKuX ypaBHEHUH U
HEPABEHCTB.

Pazpgea 3.

Hauaja MmaTeMaTH4€CKOI0 aHAJINA3A

40

Tema3.1.
ITociexoBaTeLHOCTH

Conep:xxanue yueOHOro Mmarepuasia (JIeKIHHN)

CriocoObl 3a/1aHUsl U CBOWCTBA YHMCIIOBBIX MOCIEI0BATEILHOCTEMH.

Ilonsamue o npedene nocnedosamenvrocmu. Cyujecmsoganue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENbHOCTIU .

CymMMupoBaHUE MOCIEI0BATEILHOCTEH.

beckoneuno yObIBaroIIasi TeOMETPUUECKAsi TPOTPECCHUS U €€ CyMMa.

N -

IIpakTuyeckue 3aHATHA. YncIoBast OCIE0BATENbHOCTD, CIOCOOBI €€ 3a/1aHN S, BEIUNCICHUS
4JICHOB NocieoBaresbHoCTU. [Ipenen nocnenoBareabHOCTH. beckoHeuHo yObIBatomas
reoMeTpHUecKas Porpeccusl.

CamocrosiTeqbHasi pa60Ta oﬁyqamumxcsl. Brrunciaenue mpeaciioB MOCJIEI0BAaTEILHOCTENA.

Tema3.2.
IIpousBoanas u ee
NpUMeHeHHne

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

ITonsATHE O MPOU3BOJHOMN (PYHKIMH, €€ TECOMETPUUECKUN U (PU3HMUECKUI CMBICI.

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUH.

ITpon3BoiHbBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

[Ipon3Bo/1HbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

[TpumMeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMNA U TOCTPOEHUIO TPa(UKOB.

IIpouzeoonvie 0bpamuou hyuKyuu u KOMNO3UYUU QYHKYUU.

[Tpumepb! UCTIONB30BaHMS TPOU3BOIHON ISl HAXOXKIEHUS HAUITYYILEro PeIeHHs B
NPUKJIAIHBIX 3a/1a9aX.

Bropas npousBojHas, ee reoMeTpUUecKuil 1 (PU3NIECKHI CMBICII.

HaxoxaeHue ckopocTu aj1s npoiiecca, 3aJaHHoro Gopmysnoi u rpagukom.

10
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IpakTnyeckue 3ausatus. [[pon3BoaHas: MEXaHUYECKUI U TEOMETPUUYECKUI CMBICIT
POM3BOIHON. YpaBHEHUE KacaTenbHOI B 00miem Buze. [1paBuna u popmybt
muddepeHIpoBaHus, TabJIKIIa TPOU3BOJHBIX 3JIeMeHTapHbIX GyHKIM. VccnenoBanue
(GYHKIIMH ¢ TIOMOIIBIO TPOM3BOIHOM. HaxoxneHne HanOoIbIero, HAMMEHBIIETO 3HAYCHUS U
SKCTpEeMaJIbHbIX 3HAYCHUH (PYHKIINU.

10

CamocrosiTejibHasi padoTa odyuarommuxcs. Vccinenopanue GyHKIUNA U TOCTpOEHUE TPpa(UKOB.
Peuienne npukiiaHbIX 3a1a4.

Tema3.3.
IlepBooOpa3nas n
HHTerpaJj

Conep:kanue y4eOHOro MaTepuasa (JIeKIMH)

IlepBooOpasHas u uHTErpall.

[IpuMeHeHne onpeneneHHOro HHTerpaa 1k HaX0KICHHs IIONaA1 KPUBOJMHEUHON
Tpaneuuu.

®opmyna HetoTona—Jleitouuna. [Ipumepsl npuMeHeHus uHTerpana B Gusnke u
T€OMETPHH.

IIpakTnyeckue 3anaTus. [leppoobpasnas u naTerpas.

Teopema Hprorona—JleiiOnuna. [Ipumenenne uHTErpana K BEBIYUCICHUIO (PU3HUECKUX BETHYNH
U IJIoIaaci.

KonTpoubsnas padora. [IpousBoaHas u uHTerpai.

CamocrosiTejibHas padoTa o0yuyawuuxcsi. PenieHue npukiaasbix 3a1ad.

Pasznea 4.

KopHn, crenenn n torapumsol

28

Tema 4.1.
KopHnu u crenenu

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

KopHu HaTypanbHOM CTENEHU U3 YUCiIa U UX CBOMCTBA.

Crenenu ¢ palioOHAIBLHBIMU MTOKA3aTEISIMHU, UX CBOWCTBA.

CreneHu ¢ AeHdCTBUTENLHBIMU NoKa3zaTesiMu. Ceotlicmea cmenenu ¢ 0etcmeumenbHbiM
nokaszamerem.

WppanmnonanbHble ypaBHEHHS 1 HEPABEHCTBA

w w

IIpakTHyeckne 3aHATHA. BeiuncieHne U cpaBHEHHE KOpHEHN. BBINIOJIHEHHE PacyeToB ¢
paaukanamu. HaxoxeHue 3Ha4eHNUN CTENEHEN ¢ pallMOHAIBHBIMU MTOKa3aTessiMu. CpaBHEHHE
creneneil. [IpeoOpa3oBanus BeIpayKeHH, COJEPKALINX CTENEHH. ToXK/IeCTBEHHbIE
npeoOpa3oBaHus CTENEHHBIX U UPPALMOHATIBHBIX BhIpaXXEHUN. Perenne nppanuoHanbHbIX
YPAaBHEHUU U CUCTEM.




CamocrosiTesbHasi padora o0yuawmmxcs. MppanroHanbHbIe BIPAKEHUS, YPAaBHEHHS,
HEPaBEHCTBA.

Tema 4.2.
IToxka3zarennHas,
Jorapupmuyeckast u
cTeneHHast PyHKIUMN

Conep:kanue y4eOHOro Marepuasa (JIeKIMu)

[TokazarenbHast GYHKIMS, €€ CBOHCTBA U IpaduK.
[Toka3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA.

Jlorapu¢m uncna. OcHOBHOE JorapupMHIECKOE TOKIECTBO.
CoiictBa norapudmos Ilepexon kK HOBOMY OCHOBAHHIO.
JlecsTudHbIE JTIOTapUPMBIL.

Jlorapudmuueckasi pyHKIUS, €e CBOWCTBA U TpaduK.
Jlorapudmuyeckne ypaBHEHHS 1 HEPABCHCTBA.

Yucno e. HarypanbHblii orapum.

[Tpon3BoHas MOKA3aTENBHON U JIOTapU(PMUIECKON PYHKITHIA.
CrenenHas GyHKIHS, €€ IPOU3BOAHAS U TIEPBOOOpa3Hasl.
WuTerpupoBanue QyHKIMIA.

10
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IMpakTuyeckue 3aHATHSA. TOXIECTBCHHBIE IPEOOPA30BAHUS TOKA3ATEIBHBIX U
norapu(pMHUECKUX BhIpAKEHUN. Perienre noka3aTebHbIX U JTOrapuMUYECKUX YpaBHEHUN U
HepaBeHCTB. JuddepeHnnpoBanne MoKa3aTeIbHO!, IOTapU(PMUICCKON U CTETICHHOU ()YHKITHH.
WuTerpupoBanue GyHKIHI.

KonTpoabnas pa6ora. Kopuu u crenenu. [lokazarensHbie U JIorapuMUIeCcKUe YpaBHCHHS U
HEpPABEHCTBA.

10

CaMmocrosiTeibHasi pabota o0yuarommxces. [Toctpoenue rpadukos. IlokazarenbHbie u
jorapuMuyuecKre BbIpaXKeH!s!, ypaBHEHH s, HEPABEHCTBA.

Pa3nea S.

YpaBHeHHS U HEPABEHCTBA

20

Tema 5.1.
YpaBHeHus u
HepaBeHCTBa

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

PaunoHansHbIe, UppalMOHANIBHBIE, TOKA3AaTEIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS
u cucteMbl. OCHOBHBIE ITPUEMBI UX pellieHus (pa3ioKeHne Ha MHOKUTENH, BBEJICHUE HOBBIX
HEN3BECTHBIX, MOICTAHOBKA, rpa(uuecKuii MeToxn).

PanmonaneHble, MppalMOHAIBHBIC, IOKA3ATENBHBIE U MPUSOHOMEMPUYECKUE
Hepagerncmea. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUNN IpU PEILIEHUU YPaBHEHUH U HEPABEHCTB.
Meton nnTepBanoB. M300pakeHne Ha KOOPAWHATHOM MJIOCKOCTH MHOKECTBA pEIICHH
YPAaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU M UX CHCTEM.

10
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[IpumeHneHne MaTeMaTUYECKUX METOOB JUIsSl PEIICHUS COIepPKaTeNbHbBIX 3a/1a4 U3
pa3Iu4YHbIX o0JacTel HAyKH U MPaKTUKU. MHTepnperanus pe3yabpTara, yueT pealbHbIX
OTpaHUYCHUU.

IIpakTnyeckue 3anaTus. Kopuu ypasHeHuii. PaBHocuiibHOCTh ypaBHeHUM. [IpeobpazoBanue
ypaBHeHU. OCHOBHBIE IPUEMBI PEIICHUSI YpaBHEHUM. Pellienne cucreM ypaBHEHUMN.
Hcnonb30Banue CBOMCTB U rpadukoB (GYHKIMIA JJIs peIIeHUs] ypaBHEHUH U HEPaBEHCTB.

10

CamocrosiTesibHas padoTa o0yuawiuxcsi. Pemienue cogepkaTenbHbIX 3a/1a4 U3 Pa3InYHbIX
oOyacTell HayKu U MPAKTUKH.

Pa3nen 6

9J1eMeHTBI KOMﬁI/IHaTOPI/IKI/I, TCOPUHU Bep()ﬂTHOCTei/i U MAaTeMaTH4eCKOil CTATUCTUKH

12

Tema 6.1.
JJ1eMEeHTHI
KOMOMHATOPUKHU, TEOPUH
BEPOATHOCTEN U
MaTeMaTH4ecKoi
CTAaTHCTHKH

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

OcHOBHbIE TOHATHA KOMOMHATOPUKH. 3aa4y Ha [OACYET YUCIa pa3MelIeHH,
NEePEeCTaHOBOK, coueTaHuil. Perenue 3a1a4 Ha nepe®op BapUaHTOB.

®opmyna ounoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIINEHTOB.
Tpeyronsuuk [Tackans.

Co0pITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposiTHOCTEH. [lonsamue o
Hezasucumocmu coovimuii. JJucKkpemnas Cryyannas 6el1uiuna, 3aKoH ee pacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAY4AUHOU eaudunbl. Ilonamue o 3akone OonbuUx
yuces.

[IpencraBnenue qaHHbIX (TaOJIULIBI, TUATPaAMMBbl, TPAadUKN), 2eHEPATbHASL COBOKYNHOCHb,
8b100pKa, cpednee apugmemuyeckoe, meouana. Ilonsmue o 3adavax mamemamuyeckou
CMAMUCMuKu.

Pewenue npakmuyeckux 3a0au ¢ npumenenuem 8eposimHOCHHbIX MEMOO08.

IIpakTnyeckue 3anaTus. lcropus pa3Butrs KOMOMHATOPUKHU, TEOPUHN BEPOSTHOCTEH 1
CTaTHCTUKH U UX POJIb B PA3JIMYHBIX cepax ueloBeUecKou ku3HeaesTenbHocTy. [IpaBuna
KOMOMHATOpUKH. PerieHre koMOMHATOPHBIX 3a1a4. Pa3Mertienus, coueTaHust U IepeCTaHOBKH.
bunom Herorona u tpeyronsuuk [Tackans. [Ipuknannsie 3agaun. Knaccuueckoe onpenenenne
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEHN, TEOPEMA O CYMME BEPOSATHOCTEHN. Brruncienue
BeposiTHOCTEN. [Ipukitanuble 3agaun. [IpeacrasiaeHue 4uciIoBbIX NaHHBIX. [IpuKitagHble 3aga4n.

KourpoabHnas padora. YpaBHeHus u HepaBeHCTBA. KoMmOnHaTopHbIe 3a1auu. BeposiTHOCTH
COOBITHSL.

CamocrosiTeibHas padora odyuarommxcs. PenieHne npakTi4eckux 3a1a4 ¢ IpUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

Pa3znen 7

I'eomerpus

66




Tema 7.1.
IIpsimble U MI0CKOCTH B
NMPOCTPAHCTBE

Conep:kanue y4eOHOro marepuasa (JIeKIMuu)

AKCHOMBI CTEPEOMETPHH.

Bsaumnoe pacnonoxenue IByX OpsIMbIX B mpocTpaHcTse. [lapaniensHocTh npsmMoit u
m1ockocTy. [lapamiensHOCTD 110cKoCcTe!. [IeprieHIMKyIapHOCTD IPSAMON U IJIOCKOCTH.
[leprieHAMKYISIp U HAKJIOHHAS. YTOJI MEXIY MPSAMON U TUIOCKOCTBIO. JIByrpaHHbIi yroi. Yo
MEXy IIIOCKOCTAMU. [leprneHiuKyIapHOCTh ABYX IIOCKOCTEH.

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: apaLIeIbHbIA EPEHOC, CHMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe npoexkTrpoBanue. /L1owads opmozonanvHou npoexyuu. 13o0paxeHnue
IPOCTPAHCTBEHHBIX (pUTyD.

10

IIpakTuyeckne 3ausiTusA. [[pU3HaKu B3aMMHOIO PacloJIOKEHUS MPSAMBIX. YTOI MEXKAY
npsiMbIMU. B3anmMHoe pacronoxeHnue npsSMbIX U iockoctel. [leprnenaukysp u HaKJIOHHAs K
IJIOCKOCTH. YTOJI MEXKIY MPSMOM U IUNIOCKOCThIO. Teopembl 0 B3aMMHOM pPacCIONIOKEHUN TPAMOI
U TIocKocTH. Teopema o Tpex nepneHaukyispax. [Ipuznaku u cBoicTBa mapayieIbHBIX U
NEePHEHANKYIJISIPHBIX INIOCKOCTEN. PacCcTosIHUE OT TOUKHU [0 MJIOCKOCTH, OT IPSIMOM 110
MJIOCKOCTH, PACCTOSTHUE MEXTY TUIOCKOCTSIMH, MEX/1y CKPEIIMBAIOIIUMHUCS TPSIMBIMU, MEKITY
MIPOU3BOJIBHBIMU (PUTYpaMu B mpocTpaHcTBe. [lapaniensHoe NpoeKTUPOBAaHUE U €T0 CBOMCTBA.
Teopema o nnowadu opmo20HANILHOU NPOEKYUU MHO20Y20IbHUKA. B3aMHOE pacnoioskeHne
MPOCTPAHCTBEHHBIX QUTYD.

10

CamocrosiTeabHast paﬁoTa oﬁyqamumxcn. Pemenne CTCPCOMCTPHUYCCKUX 3a1a4.

Tema 7.2
Koopaunatel 1 BeKTOpPHI

Conep:xxanue yueOHOro marepuana (JeKuHu)

[TpsmoyronbHas (JlekapToBa) cucTeMa KOOPJHHAT B MpocTpaHcTBe. DPopmyia
paccTOsTHUSA MEXKIY IBYMsI TOUKAMH.

VYpaBHeHus chepsl, nrockocmu u nPAMOU.

Bexropsl. Koopannatel Bektopa. Moaynb BekTopa. CioxkeHHe BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha YHUCIIO0. YTOJI MEXAY AByMs BekTopamu. [Ipoeknus BekTopa Ha ocbk. CKalspHOe
IIPOU3BE/ICHNE BEKTOPOB.

Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHY MATEMATUYECKUX U IIPUKIIAIHBIX
3aj1ad.

IpakTuyeckue 3ausaTus. Bexropsl. [lelictBusa ¢ Bekropamu. J[ekapTroBa cucteMa KOOpAUHAT B
MIPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, CEPBI, IIIOCKOCTH. PaccTostHME MEX Ty TOUKaMH.
JelicTBUs ¢ BEKTOpaMH, 3aJaHHBIMU KoopArHaTaMu. CKaIpHOE NPOU3BEIECHUE BEKTOPOB.
BekTopHOE ypaBHEHHE NPSIMOU U IJIOCKOCTH. Vcnosb30BaHME BEKTOPOB NPH JTIOKA3ATEIHCTBE
TEOPEM CTEPEOMETPHH.




CamocrosiTesbHasi padora o0yuawmmxcs. Pemenue 3aiad ¢ moMOIIbIO KOOPAUHAT U
BEKTOPOB.

Tema 7.3.
MHoOrorpaHHUKH

Conep:kanue y4eOHOro Marepuasa (JIeKIMu)

Bepmmnsl, pebpa, rpanu MHOTOrpanHuka. Pazgepmka. Muozocpanusie yenvl. Boinykivle
MHocoepanHuku. Teopema Diinepa.

[Ipusma. [Ipsamast u nakronnas npusma. [paBunpHas npusma. [apamnenenunesn. Kyo.

[Mupamupa. [IpaBuiibHas nupamuna. Yceuennas nupamuoa. Terpasap.

CummMetpuu B KyOe, B apaJljiesieuIeie, B npusme u nupamuoe.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienue o npaBUIbLHBIX MHOTOIPAHHUKAX (TETpasape, Kyde, oKTadipe,
JIOJICKAdIPE U UKOCAIPE).

N DNDNDN

IIpakTnyeckue 3aHATHSA. Pazanunblie BUIbI MHOrOrpaHHUKOB. VX nzo0paxenus. Ceuenus,
pa3BEpPTKHM MHOTOIpaHHUKOB. Inomans noBepxHOCTH. Buapl cHMMETpHA B IPOCTPAHCTBE.
CuMMeTpHsi MHOTOIPaHHUKOB.

CamocrosiTesibHas padoTa o0yuarmmuxcs. Pemenre 3a1auy Ha MHOTOIpaHHUKH.

(o]

Tema 7.4.
Tesia u moBepxHOCTH
BpallleHust

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHH)

Hunuuap u konyc. YcedeHusiid konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CeUeHUS U CEUCHU S, MapalIeIbHbIE OCHOBAHHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

IpakTuyeckue 3ansiTusa. Tena Bpamenus. x nzobpaxenus. Ceuenus, pazpeptku. [Lnomanp
noBepxHOCTU. CUMMETpHUSI TeJl BpalleHUsI.

CamocrosiTeibHas padora odyuarommxcesi. Kpyrible Tena. Pemienune npukiaaHbIx 3a1ad.

Tema 7.5.
HN3mepenus B reoMeTpun

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

O6nbem u ero uzmepenue. MurerpansHas gopmyia oobema.

®opmynsl 00beMa Kyda, IPSIMOYTOJILHOTO Mapaieienunea, IPU3Mbl, IUIHHAPA.
®opmyssl 00beMa MUpaMUbl U KOHYCA.

DopMyIIbI TUTOMIAIA TOBEPXHOCTEH MIIMHAPA U KOHYCA.

®opMmyibl 00beMa mapa v TIoHaan CPepsl.

[Tono6ue Ten. OTHOLIEHUS TIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEI.

NN
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IIpakTuyeckue 3aHsATHA. Beruncienus 00beMOB | IUTONIAICH TOBEPXHOCTEN 4
MPOCTPAHCTBEHHBIX TEII.
KontpoabHas padora. O6beMbl U TUIOMIAIN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI.
CamocrosiTesibHas padoTa o0yuammxcs. Berarcienuss 00beMOB U TUIOIIA el TOBEPXHOCTEH 6
IPOCTPAHCTBEHHBIX TeJl IPU PEIICHUHU MPAKTUYECKUX 3a/1a4.
Pa3nean 8 O0o0marniee NOBTOpPeHUE 12
Tema 8.1 Conep:kanue y4eOHOro MaTtepuasa (JIeKIHU) 6
Obo6maromee KoMOMHHUpPOBAaHHBIE 3a/1a4H 110 BCEM PasjieiiaM Kypca.
IIOBTOpPpEHHE 3a/1auu NOBBILLIEHHOTO YPOBHS CIIOXKHOCTH.
IIpakTuyeckue 3ansiTus. [loBropenue Teopernyeckoro Marepuania. Pemenne 3a1a4 rno Bcem 6
paszenaM Kypca, B TOM YHCIIe TIOBBIIIIEHHOTO YPOBHS CIIOKHOCTH.
CamocrosiTesibHas padora o0yuawmuxcsi. UHIMBUIYyanbHBIA POEKT 40
Bcero: 351

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHralla UCIOIb3YOTCS CIEAYole 0003HAUEeHUS:
1 — o3HakoMuUTENBHBIN (y3HABaHUE paHEE N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpOAYKTUBHBIN (BBIIOTHEHHE JACATEIBHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH T10JT PYKOBOZCTBOM)
3 — MPOJYKTUBHBIN (TMIJITAHUPOBAHUE U CAMOCTOSATENLHOE BBIIOJHEHHE JACATEIbHOCTH, pellleHUe MPOOIEMHBIX 3a/1a4)

B nporpamMme KypCruBOM BBIJCIICH MAaTCpUall, KOTOpLIfI IpHU U3YUCHUH KOHTPOJIFO HE TMTOJJICIKHUT.




3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYUEBHOM JEATEJIbHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
CTYJ1€HTOB(HA YPOBHE Y4eOHbIX JeilCTBHIl)

BBeaenue

O3HakoMIJIEHHE C POJIbIO MAaTEMATUKH B HAyKe, TEXHHUKE,
HSKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTHUECKON
nesTeabHOCTH. O3HAKOMIICHUE C LEISIMU U 33/la4aMu U3YYeHUS
MaTeMaTUKH Mpu 0cBoeHMM crienuaibHocTer CIIO.

AJI'EBPA

Pa3zButHe nousiTus o
qyuciie

Boinonnenue apudpMeTnueckux AeMCTBUI HAJl YUCIAMU, COYETast
YCTHBIE U NUCbMEHHBIE TPUEMBI.

Haxoxzaenue npuOImKeHHbIX 3HAYCHUHM BEIMYUH U OTPEIIHOCTEN
BBIYHCIICHUH (a0COTIOTHON U OTHOCHTEIBHOM); CpPaBHEHUE
YHCIIOBBIX BBIPAKECHU.

Haxoxnaenue omn6ok B npeoOpa3zoBaHUAX U BBIUMCICHUSIX
(oTHOCHUTCS KO BCEM MYHKTAM MPOTPaMMBI)

KopHu, crenenu,
Jorapu(pmbl

O3HaKOMJIEHHE C IOHITUEM KOPHSI N- i CTENEeHHU, CBOMCTBAaMU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAECIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE IPUKUIKA
3HAQ4YEHMSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoJlepKaIIMX PaaUKaIbI.

Beinonnenue pacueToB 1o ¢popmysam, CoAepKalUM paJuKaibl,
OCYILIECTBIISSL HEOOXOJUMbIE TI0JICTAHOBKH U MPe0Opa3oBaHMUsL.
Omnpenenenne paBHOCUIBHOCTU BBIPAXKEHUN € paJuKaIaMH.
Pewenne nppaiiuoOHaIbHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTETIEHH C JEMCTBUTEIbHBIM
MIOKA3aTeJIEeM.

HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENIEHH B BUJIE CTENEHU C IPOOHBIM
TOKa3aTeeM U Ha00O0poT.

DopMynMpOBaHHUE CBOUCTB CTENECHEN. BrIunciaenue crenexen ¢
palMOHAIBHBIM I1I0KA3aTENIEM, BBIIIOJIHEHNE IPUKHAIKY 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH,
CoJlepaKaIlMX CTEIEHHU, IPUMEHsA CBOMCTBA. Pelienue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUH CPEJIHUX, IEJICHUN OTPE3Ka B «30JI0TOM CEUEHUMN».
PelreHne NpuKIIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHenue npeodpa3zoBaHuii BRIpAXKECHHH, pUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JTorapu(mMoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUHN JTOrapu(pMUYECKOTO
BbIpakeHus1. Penenue sorapudMudeckux ypaBHeHUI

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHSA

N3ydeHne painaHHOTO METOAA U3MEPEHUS YIJIOB BPAIIEHUS U UX
CBSI3U C TpagycHOM Mepoid. I300paxkeHue yriioB BpaiieHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C ET0 PACIOJIOKEHHUEM.
dopmyarpoBaHuE ONpeeeHNI TPUTOHOMETPUYECKHUX (QYHKIUN




JUISL YTJI0B MIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYTOIbHHUKA ¥ OOBSICHEHHE UX B3aMOCBSI3U

OcHoBHBIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
TPUITOHOMETpPHUYECKHE BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUIECKUX (PYHKIUH 110 OAHOM
TOKAECTBA U3 HUX
IIpeodpa3oBanus W3yuenne 0CHOBHBIX (POPMYIT TPUTOHOMETPUH: (OPMYJIBI
NpoCTeHIuX CJIO’KEHUSI, YIBOCHHUS, TPe0OPa30BaHUs CyMMbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKHUX (PYHKIUH B IPOU3BECHUE U MIPOU3BEICHHS
BBIPaKCHU I B CyMMY U IIPUMEHEHUE MPU BBIUYUCICHUH 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €rO0.
O3HaKOMJICHHE CO CBOWCTBaMU CUMMETPUU TOYEK HA €IUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBO/Ia ()OPMYIT IPUBEICHUS
IIpocreiimmue Pemenue no ¢popmynam 1 TpPUrOHOMETPUUYECKOMY KPYTy
TPUTOHOMETPHUYeCKHe MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPABHEHHA U [IpumeHeHHe O0IIMX METOJIOB PELICHNUs ypaBHEHUH (IIpUBEIEHUE K
HEepPaBeHCTBA JMHEHHOMY, KBaJPaTHOMY, METOJI Pa3JI0KEHHsI HA MHOKUTEIH,

3aMEHbI IEPEMEHHO) IPU PEIICHUU TPUTOHOMETPUIECKIX
YpaBHEHUH.

YMeHue oTMeuaTh Ha Kpyre peleHus IpOoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakoMIIEHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
(GyHKIHH.

N3yuyenue onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopmyIupoBaHHE UX, N300paKeHNe Ha eAMHUYHON
OKPYKHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUI

Y

HKIIUU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [lonsitue o
HeNpepbIBHOCTH
pyHkumMu

O3HaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IpUMEpaMu
3aBUCHUMOCTEN MEXIy IEPEMEHHBIMHU.

O3HakoMJIeHHE C TTIOHATHEM rpaduKa, onpeesieHue
MPUHAIJIEKHOCTH TOUKH rpaduky pyHkunu. OnpeaeneHue o
(dbopmyIe mpocTeiel 3aBUCUMOCTH, BUJIa e rpaduka.
Bripaxkenue no ¢popmyiie 01HON nepeMeHHON Yepes JpyTHe.
O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpMyIUPOBaHHE €ro.
Haxoxpaenue obiaactu onpenenenns u o01acT 3Ha4YeHUH pyHKINUK

CpoiicTBa QyHKIHMH.
I'pagpuueckast uurep -
nperanus. IIpumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHBIX Mpoueccax u
SIBJICHUSAX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HakOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIEHUSIMH HEKOTOPBIX
CBOMCTB JIMHEITHON U KBapaTUYHOU (PyHKLUH, IpOBEIECHNE
UCCIIeI0BaHMsI TMHEHHON, KyCOUHO-TMHEHHON, TPpOOHO-TMHEHHOI
U KBaJipa -TUYHON (YHKIIHH, TOCTPOEHHUE UX IPAPUKOB.
IToctpoenue u urenue rpapukos pynkuuii. MccnenoBanue
GbyHKIUH.

CocraBieHue BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIIeHUE
3a/1a4 Ha HKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpadguka QyHKIMH

Oo0paTHble pyHKIMH

Wzydenue nousmus obpamuou ynxyuu, onpedeieHue uoa u
nocmpoerue spaguxa 0opamuou hynKyuu, HaxoxdcoeHue ee
obnacmu onpedenenus u obnacmu 3navenuil . Ilpumenenue
CBOMCTB (DYHKIIMI ITPU UCCIIEIOBAaHUHU YpaBHEHHUH U pellIEeHUN
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHATHEM CII0KHOU (QYHKIHH

CreneHHble,

Brruncienue 3HaueHUH (I)yHKI_II/Iﬁ 110 3BHAYCHHUIO apryMCHTA.




MOKa3aTeJIbHbIe,
Jorapupmuyeckue u
TPUITOHOMETPHYECKHE
¢pynkuun. O0paTHbie
TPUITOHOMETPHYECKHE
GyHkumnu

Onpenenenne MoJI0KEeHUs TOYKU Ha Tpaduke Mo ee KoopAuHaTaM U
Hao000pOT.

Hcnonws3oBanne cBOMCTB QYHKITUN JUIsl CPABHEHUS 3HAYECHUN
cTereHen u orapudmos.

[Toctpoenue rpaukoB CTENEHHBIX U JOTapUPMUUECKUX PYHKIIHA.
Pemienue nmokaszaTesbHBIX U JIOrapu(PMHUECKUX YPAaBHEHUHN U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C IOHSITUEM HENPEPBHIBHON MEPUOINYECKON
¢byHKIMH, GOpMYITHpPOBAHUE CBOWCTB CHHYCA U KOCHHYCA,
MMOCTPOCHHE UX TPAPHUKOB.

O3HakOMJICHHE C TOHSITHEM TAPMOHMYECKUX KOJIeOaHUH 1
MpUMEpPaMU TAPMOHHUYECKUX KOJICOAHUH JIJIs1 OIMCAHUS POLIECCOB
B u3uke u 1pyrux o0JacTsIX 3HAHUSA.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOINIECKON PYyHKINH,
(dhopMynMpoBaHHE CBOICTB TAaHI€HCA U KOTAHT€HCa, TOCTPOSHUE UX
rpaduKoB.

[Ipumenenue cBOMCTB (PYHKIMIA ISl CpAaBHEHUS 3HAUSHUN
TPUTOHOMETPHUYECKHUX (PYHKIUH, pEIICHHS] TPUTOHOMETPHUECKUX
YpaBHECHUH.

Ilocmpoenue epaghuxos 0opamuwvix mpueoHOMempuyecKux
@yHKYyUll U onpedenenue no 2pagpuKam ux c8oLUCms .

Brinonnenue npeoOpa3oBanus rpagkoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakoOMIIEHHE C IIOHATUEM YUCIIOBOM IOCJIE0BATEIBHOCTH,
crioco0amH ee 3a/laHusl, BBIYMCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoeia nocie008amenrbHOCHIU.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO
psiia Ha IPUMEpEe BBIUMCIICHUSI CYMMBI OECKOHEYHO yOBIBaIOICH
Tre€OMETPUUYECKOM IPOTPECCHH.

Pemenue 3anay Ha npuMeHeHHe GOPMYIbI CYMMbI OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKOI porpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOJHOM.

N3zyuenue u GopMynupoBaHUE €€ MEXaHUYECKOT0 U
reOMETPUUYECKOTO CMbICIIA, U3YYEHHUE aIrOPUTMa BBIUYUCIICHUS
IIPOU3BOIHOM HA IPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTU U
YTII0BOTO KOd(PHIlMeHTa KacaTeabHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUIE.

VYcBoenue npaBun auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIEMEHTApHBIX (QYHKIMH, TpUMEeHeHue 1 TuddepeHIMpoBaHus
(GyHKIUH, COCTaBJIEHUs] ypPaBHEHUS KacaTelbHOM.

N3yuenne TeopeM 0 CBA3M CBOIMCTB (DYHKIIMU U POU3BOAHOM,
(hopMyIIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBIO0 TPOU3BOIHON HCCeI0BaHUs (DYHKIINH,
3alaHHON (hopMyIIOii.

YcTaHoBIIeHUE CBA3H CBOMCTB (DYHKIIMU U MPOU3BOAHOM 10 UX
rpadukam.

[IpumeHeHne MpoNU3BOIHON JUIsl PEIICHHUS 3a/1a4 HAa HAX0XKICHNE
HanOOJIbIIET0, HAUMEHBILIETO 3HAYEHUS U Ha HaX0XK/IEHHE
JKCTpEMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM MHTETpaia U MepBOOOPA3HOM.
N3ydenue mpaBuiia BEIYUCICHUS IEPBOOOPA3ZHOM U TEOPEMBI
Herorona—JleiiOHuma.




Pemenue 3amau Ha CBsA3b IEPBOOOPA3HOM U €€ TIPOU3BOTHOM,
BBIUUCIICHUE [TEPBOOOPA3HO IS JAaHHOM (QYyHKIIHH.
Pemenue 3a1a4y Ha MpUMEHEHNUE UHTETpalia AJis BHIYUCICHUS
(U3MYECKUX BETMYMH U TUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs U CHCTEMBI
YPaBHeHU
HepaBencTBa u cucreMbl
HEePaBeHCTB C AByMS
nepeMeHHbIMH

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJECHUSAMH O KOPHAX
anredpanvyecknux ypaBHEHUH, MOHATUSMU UCCIEIOBAHUS
YPaBHEHUH U CUCTEM yPaBHECHUM.

N3yuenune Teopun paBHOCUIBHOCTH YPAaBHEHUU U €€ TPUMEHEHUS.
[ToBTOpEHME 3anMCH pELIEHUS CTAaHAAPTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHUs YpaBHEHUM JJis CBEJCHUS K CTAaHIAPTHOMY
YPaBHEHUIO.

Pemrenne panuoHanbHbIX, HpPAMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanue cBOMCTB U rpadKOB (GYHKITUN I PEIICHUS
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX ITPUEMOB PEILICHUS CUCTEM.
Pemenue ypaBHeHUl ¢ MPUMEHEHUEM BCEX MPUEMOB (pasioKeHus
Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpaguIecKoOro METo/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IM4YHBIX
CHoco00B.

O3HakoMIIEHHE C OOIUMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
HCIOJIb30BaHNE CBOMCTB U IpauKoB (PyHKUIUN IPU pelIeHUU
HEPaBEHCTB.

Pelienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKUX METOJI0B JJIs pELICHUS
COJIeprKaTeNbHbIX 3a/1a4 U3 PAa3JIMYHbIX 00JIacTell HAYKU U
npakTuku. HTEpnpeTnpoBanye pe3yapTaToB ¢ yU€TOM pEAJIbHBIX
OTpaHUYCHUHN

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3yuenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHHE ITPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U 1o MpaBUly
YMHOXCHHSL.

O3HaKOMJIEHHE C TOHITUAMU KOMOMHATOPUKU: pa3MEIEHUsIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOpMyIaMHU JJis UX
BBIYHCIICHUS.

OOBbsicHeHHE U TpUMeHeHre HOpMYIT JUTsl BBIYHCIECHUS
pa3MelIeHH, TepecTaHOBOK M COUYETaHUM MpHU PELICHUH 3a/1a4.
Osnakominenue ¢ OuHoMoM HeroToHa 1 TpeyronsHukoMm [lackans.
Pemenne npakTuyeckux 3ajad ¢ UCIOJIb30BaHUEM OHATUN U
IPaBUI KOMOMHATOPUKHI

JJIeMEeHTHI TEOPUH
BEPOATHOCTEH

N3yueHne Ki1acCHYecKoro OIpeaesIeHNs BEpOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMoTpenune npuMepoB BEIYUCIEHUS BEPOSITHOCTEN. Penienne
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITHI

IIpencraBiienne JaHHBIX
(TabuIbl, MATPAMMBI,

rpagpuxn)

O3HakoOMIJIEHHE C PEICTABICHUEM YHUCIIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npaktuyeckux 3aja4 Ha 00pabOTKY YMCIOBBIX TAaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUSA




IIpsiMble ¥ MJIOCKOCTH B
NMPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTeN. Pacnio3HaBanue
Ha 4EpTEKax U MOACIAX Pa3INYHbIX CIy4acB B3aHMHOIO
PAaCIIOJIOKEHUS MIPSAMBIX U INIOCKOCTEN, ApIyMEHTUPOBAHUE CBOUX
CYXKJICHUU.

DopMyJIMPOBAHUE ONIPEAEIEHUN, IPU3HAKOB U CBOKCTB
NapajuIeIIbHBIX U MEPIEHANKYIISAPHBIX IIJIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

BeinosHeHne nocTpoeHus yriloB MEKIy MPSIMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHUE
UX Ha MOJIEIIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IJIOCKOCTEH MPU PELICHUM 3a/1a4.

N300pakeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE Ha MOJIEIISX
HEPIECHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX,
MapajuIeIbHbIX INIOCKOCTEH, YIVIOB MEKY NPAMOU U IJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUS.

Pemrenne 3aa4y Ha BBIYHMCIIEHNE TEOMETPUYECKHUX BEJIMYMH.
OnuceiBaHKUE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEILMBAIOIIUMUCS
MPSIMBIMH, MEXIY TIPOU3BOJIBHBIMU (PUTYypaMy B IPOCTPAHCTBE.
DopMyIMpPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYILECTBOBAHMUSI, CBOICTBA).

N300pakeHne Ha yepTexax U MOJIENIX pacCTOSIHUA U 000CHOBaHUE
cBouX cyxaeHui. OnpenencHue U BEIYUCICHNUE PACCTOSHUM B
npoctpaHcTBe. [Ipumenenne Gopmyil U TeopeM IIIaHUMETPUN AJIs
peuieHus 3a1ad.

O3HaKOMJIEHHE C IOHATHEM NIAPAJUIEIBLHOTO POEKTUPOBAHUS U €T0
cBoricTBaMu. POPMYIUPOBAHUE TEOPEMBI O TUIOLIATN
OPTOTrOHAJILHOM IPOEKIIMM MHOTOYT'OJIbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS OCTPOCHUN U
BBIYUCIICHUM.

ApPryMEHTHpPOBAaHHE CBOUX CYKIEHUH O B3aHMHOM PacCIOJIOKEHUHU
IPOCTPAHCTBEHHBIX (pUTyp

MHuororpaHHuKHu

Onucanue U XapakTepUCTHKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
MIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOrOIpaHHUKOB U BBIIOJIHEHNE IOCTPOEHUS Ha
N300pakeHUSIX U MOJEIISIX MHOTOI'PaHHHUKOB.

Boruncnenue nTuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepucTuka u N300pakeHNe CEUEHUs], pa3eepmKu
MHO202PAHHUKOG , BBIUNCIIEHHE IIJIOLIA/Ie TOBEPXHOCTEN.
[TocTpoenue mpocredmmx ceueHuit Kyda, IpU3Mbl, TUPAMUIBL.
[IpumeHnenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakoOMJIEHHE ¢ BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMyIMpoBaHUE ONPEIENCHUI U CBOUCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHUsI U MHOTOTPAaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUH NPU PELIEHUH 3a4a4.
Hcnonws3oBanre mpruoOpEeTEHHBIX 3HAHUHT TSI HCCIICIOBAHUS U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.

N3006paxkeHne OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHHE
PUCYHKOB I10 YCJIOBUSIM 33]1a4




Tejia 1 MOBEPXHOCTH
BpAallleHUus

O3HakoOMJIEHHE C BUJaMH TeJl BpalleHus, popMyIupoBaHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIIOCKOCTBIO U
IUIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHus1, UX Pa3BepTKH,
CEUEHUS.

Pewrenue 3a1a4 Ha NOCTpOEHUE CEUEHMI, BBIYMCIECHUE JJINH,
paccTosHuM, yrios, miomaaci. [IposeaeHne nokazarebHbIX
paccyXIaeHuit

IIpU pELICHUH 3a/1au.

[IpuMeHeHne CBOWCTB CUMMETPUH NIPY PELICHHUH 337a4 Ha Tena
BpaIleHHsI, KOMOWHAIHIO TEIL.

N3006paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHUE PUCYHKA T10
YCJIOBUIO 33J]a4l

N3mepenusi B reomeTpun

O3HakOMJICHHE C TOHATUAMH IJIOLAAN U 00BbeMa, aKCHOMaMU U
CBOWCTBaMH.

Pemenue 3a1a4y Ha BeIYMCIICHUE TLTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOIIUX (GOpMYIT U (PAKTOB U3
IJIAHUMETPUH.

N3ydeHne TeopeM O BEIYHCICHUH 00bEMOB IPOCTPAHCTBEHHBIX
TeJ, peleHue 3aa4 Ha IpuMeHeHne GopMys BBIYUCIICHUS
00BEMOB.

Nzydenue hopmyn 11si BBIYMCIEHUS TUIOMIA/IeH TOBEPXHOCTEM
MHOTOTPAaHHUKOB U TE€J BPAILCHHUS.

O3HaKOMJICHHE ¢ METOJIOM BBIYMCIICHUS TIOIIAIU IIOBEPXHOCTH
cepsl.

Pemenuie 3a1a4y Ha BHIYMCIICHHE TIOMIAACH TOBEPXHOCTU
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatel 1 BeKTOpHI

O3HakOMJIEHHE ¢ IOHATHEM BeKTOpa. M3yueHne nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHHUE 110 3aJaHHBIM
KOOpAMHATAaM TOYEK U IIJIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHeHUN OKPYKHOCTH, c(hepbl, INIOCKOCTH.
Beluncnenue paccTossHUN MEXYy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIUMYHH, IPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUIl HAX OXKIACHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, PABUJI JEHCTBUMN C
BEKTOPAaMH, 3aJaHHBIMA KOOPAWHATAMH.

[IpuMeHeHne Teopuu NpU PELICHUH 3a7a4 Ha JEHCTBHUS C
BEKTOPAMH.

N3yueHne ckalsipHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUS IPSAMON U IUIOCKOCTU. [Ipumenenue teopun rnpu
peuIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBIN METO/I,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYUH YIJIOB U
pacCTOSHUM.

O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACMOJI0KEHUH MPAMBIX U IUNIOCKOCTEN C
HCIIOJIb30BAHUEM BEKTOPOB




4. YCJIOBUS PEAJIM3AIIAN YYEFHOU JUCHUILJIAHBI

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAIbHO-TEXHHYECKOMY 00ecre4eHHuI0

OcBoenmne mporpamMmbl y4yeOHOW aucuuIuimHbl «Martematuka: anredpa W Havaia
MaTeMaTHYeCKOro aHajlu3a; TeOMETpUs»  MpeArnoiaraeT Hajauuue ydeOHoro kaOuHeTa, B
KOTOPOM MMEETCS] BO3MOXKHOCTb 00ecleunTh 00yyaromumMest cBoOOIHbIN focTyn B IHTEpHET BO
BpeMsl y4eOHOIr0 3aHATUS U B IEPUOJI BHEYUEOHOM 1eATEIbHOCTH.

ITomemienne kabuHeTa AOIKHO OBITH OCHAIIEHO TUIIOBBIM 00OPYIOBAHUEM, B TOM YHCIIE
CHeLMaIU3UPOBAHHON yueOHOM MeOenbi0 M CcpeAcTBaMM OOydeHUs, JOCTaTOYHBIMHU JJIs
BBITNIOJIHEHUS TPEOOBAaHUM K YPOBHIO IIOJTOTOBKU O0yYaOIIUXCSL.

B kabuHere MOMKHO OBITH MYIBTUMEIUWHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTeIbHOTO MpoIecca MOTYT IMPOCMATPUBATh BU3YabHYIO MH(OPMAIHIO 110
MaTeMaTHKe, CO3/aBaTh PE3EHTALMHU, BUAECOMATEPUAIIbI, UHBIE JOKYMEHTBHI.

B cocraB y4eOHO-METOAMYECKOTO W  MaTEpHATBbHO-TEXHHUYECKOTO0 OOecredeHus
nporpaMMbl ydyeOHOM aucuuIuinHbl «MaremaTtuka: ajireOpa M Hayajla MaTeMaTH4ecKOro
aHaIM3a; TeOMETPUS» BXOIAT:

MHOTI'O0()YHKIIMOHAJIbHBIN KOMILIEKC ITPeroiaBaTelis;

HarJsiiHble MOCOOMs (KOMIUIEKTBI y4eOHBIX TaOJull, IMJIAKaTOB, MOPTPETOB BBIJAOIINUXCS
YyYEHBIX-MaTEMaTUKOB U Jp.);

MH(}OPMaLlMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE TTOCOONS;

KOMIUIEKT TEXHMYECKON JOKYMEHTalluu, B TOM YMCJIE [aclopTa Ha CPeACTBa OOy4YeHMs,
MHCTPYKLUU 10 UX UCIIOJIb30BAHUIO U TEXHUKE O€3011aCHOCTH.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust
IlepeyeHb pekoOMeHyeMbIX Y4eOHBIX H3IAHUH, JONOJTHUTEIbHON JUTEPATYPHI:

OCHOBHBIE UICTOYHHKH:

AranacsH JI.C , byry3oB B.®.,Kagomues C.b. u n1p .Maremaruka: anredpa u Hadana
MaTeMaTHYeCKOro aHalln3a, reoMeTpus. [ 'eomeTpus (0a30BbI 1 yrinyonaeHHbIH ypoBHH). 10—11
knaccel. — M.: [IpocBemenue, 2014, - 256 c., ISBN 978-5-09-027743-3.

bammakoB M.W. Maremartuka: yueOHUK JJIs CTYN. YUpEXICHUH cpell. mpod. oOpa3oBaHMsL.
- 9-e u3n. — M.: Akanemus, 2014 — 256¢, ISBN 978-5-4468-0742-0.

bammvakoB M.U. Maremaruka. COOpHUK 3a/1a4 TpOQHILHON HAalpaBIeHHOCTH. Yueo.
nocoOue JyIst CTy. YUpEKIeHu cpea. npod. oOpa3zoBanus. - 4-e¢ uza. — M.:Akagemusi, 2014.-
208 c. ISBN 978-5-4468-1161-8.

bammakos, Mapk MBanoBuy. MaTtemaruka. 3a1auyHuK : yueOHOe ocodue /i HadallbHOTO
po(hecCuOHANBHOTO U cpesiHero npodeccuonanbHoro oopazosanus / M. U. bammvakos .— 4-e
u3., ctep. — Mocksa : Akanemust, 2014 .— 414 c. : un., Tabn. — (Ilpodeccuonansuoe
oOpa3zoBanue, O6meodpazoBarenbHble AucHUIINHb) .— ISBN 978-5-4468-0722-2.

Anrebpa u Hauana mareMaTuueckoro aHanuza. 10-11 kmacchl: yueOHUK JUis
00pa3oBaTeNbHBIX OpraHU3aluii C MPUIOKEHUEM Ha JIeKTpoHHOM HocuTene. [Tox pex.
Konmoroposa A.H., 22-e uzn. — M.: I[Ipocsemenue, 2013. — 384 c.,ISBN 978-5-09-031301-8, -.
ISBN 978-5-09-031129-8 (CD-ROM).

ZIOHOJ'IHI/ITeJ'H)HI)Ie UCTOYHUKU:

A.I''MopakoBuy. Anre6pa u Hadana MareMatudeckoro ananusa. 10-11 kmaccel. B2 4. Y 1.
VY4eOHUK 111 yuamuxcst 00pa3oBaTeNbHBIX YUpekIeHu (0a30BbIid ypoBeHb) — 13-e u3., crep.
— M. : MuemosuHa, 2012. -ISBN 978-5-346-01992-3.

Anre6pa u Hadana marematudeckoro ananmusa. 10-11 kimaccerl. B 2 u. U 2. 3agaunuk nis
yuanxcs 00pa3oBaTeNbHBIX yupekaeHui (0a30BbIii ypoBeHb) oA pea. A.I'.Mopakosuya. — 13-
e u3., ctep. — M. : Muemo3uHa, 2012 - ISBN 978-5-346-01993-0.



[Toropenos, Anekceit BacunbeBuu. 'eomerpust : 10 - 11 kmacce : y4eOHHUK 115
00111e00pa30BaTeIbHBIX OpraHu3auii : 6a30BbIi 1 poduibHbIM ypoBHHU / A. B. IToropenoB .—
13-e m3x1. — Mocksa : [Ipocsemenue, 2014 .— 175 c. : . — bubauorp.: ¢. 172-173 .— ISBN
978-5-09-032026-9.

NuTtepHeT-pecypcesl:

www.fcior.edu.ru (Madopmanmonssie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTEPUAIIBI ).
www. school-collection . edu . ru (Exunas kosutexius mudpoBbIX 00pa30BaTEIbHBIX

pECypCOB).



5. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATIIAHBI

KOHTpOo/Ib M O1lleHKA Pe3yIbTaTOB OCBOCHUS Y4eOHOW AUCHUIUINHBI OCYIECTBISETCS
IpernoiaBaTesieM B IIpolecce NPOBEIECHHs PAKTHUECKUX 3aHATHH, TECTUPOBAHMSL, a TAKKE

BBIINTIOJIHCHUA O6y‘-IaIOIJ_[I/IMI/ICSI HHAUBUIYAJIbHBIX 3aﬂaHHﬁ, I/ICCJ'IGI[OBaHI/If/'I.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbIE 3HAHWS)

@®opMbI U METOAbI
KOHTPOJISA
OLIEHKH
pe3yJabTaToB
00y4eHust

OcBoeHue cosiepkaHus y9eOHOU JUCIUILTUHBI 00eCTIeYHBACT
JNOCTH)KEHHE CTYAICHTaMU CJIIEYIOLIUX NPEIMETHBIX PE3yIbTaTOB:

—  cOpMHPOBAHHOCTH MPEACTABICHUI O MaTEMaTHKe KaK YacTh
MHUPOBOM KyJIbTYpbl U MECTE€ MATEMAaTUKH B COBPEMEHHOU
LUBUJIM3AMH, CII0CO0aX OMMCAHUS ABJICHUH pealbHOr0 MUpa Ha
MaTEMaTUYECKOM S3BIKE;

—  ¢(hOpMUPOBAHHOCTh MPEACTABIECHUN O MaTEMaTUYECKUX
MOHATHUAX KaK BaXKHEHIIMX MAaTEMATUUECKUX MOJENSX, TO3BOJISIOIIHNX
ONUCHIBATh U U3y4aTh Pa3HbIC MIPOLIECCHI U SBJICHUS; IOHUMAaHHE
BO3MOKHOCTH aKCHOMAaTHUYECKOI'O MOCTPOEHUS MATEMATHYECKUX
TEOPUL;

—  BJIQJICHUE METOJAaMU JI0Ka3aTeJIbCTB U aJITOPUTMOB PELIEHUS,
yYMEHUE UX MPUMEHSTh, IPOBOAUTH JI0KAa3aTEIbHBIC PACCYKICHUS B
XO0JI€ pelIeHus 3a/1ay;

—  BJIQJICHUE CTAHJAPTHBIMH MPUEMAMH PEIICHUS PAIMOHATBHBIX
Y UPPALMOHAJIBHBIX, TOKA3aTeNIbHbIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX POTPaMM, B TOM YUCIIE AJIS
MOMCKA MTyTH PEIICHUS U WJUTIOCTPAIIUU PEIICHUs YpaBHEHUN U
HEPaBEHCTB;

—  c(OpMUPOBAHHOCTH MIPEJICTABIICHUN 00 OCHOBHBIX MOHATHIX
MaTeMaTUYeCKOro aHalln3a U UX CBOMCTBAX, BIaJCHHUE YMEHUEM
XapaKTepU30BaTh MoBe/IeHNE (DYHKIINI, UCTIOIB30BAHHE MTOTYyUYEHHBIX
3HAHUM JJI1 ONMCAHUS U aHAJIN3a PEabHBIX 3aBUCUMOCTEH;

—  BJIQJICHUE OCHOBHBIMH MOHSTHUSIMU O IIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpaX, UX OCHOBHBIX
CBOICcTBax; C(HOPMUPOBAHHOCTH YMEHUS PACIIO3HABATH T€OMETPUUECKUE
¢burypsl Ha yepTexax, MOJCIIAX U B PEAIbHOM MHUPE; TPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuieckux Guryp u Gopmysn st perieHus
FeOMETPUUYECKUX 3ajay U 3ajau C MPAKTUYECKUM COJIEPKaHUEM;

—  c(hOopMHUPOBAHHOCTH MPEACTABIECHUH O MPOIEccaxX U SBICHHUSIX,
MMEIOIIHNX BEPOSTHOCTHBIN XapaKTeP, CTATUCTUUECKUX
3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE, OCHOBHBIX MOHATHUSAX
AJIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHHI HAXOJAUTh U OIIEHUBATh
BEPOSATHOCTH HACTYIIJICHUS COOBITUI B IPOCTEUIIIUX MPAKTUIECKIX
CUTYAIUSX ¥ OCHOBHBIE XapaKTEPUCTUKH CIIYIaHBIX BEJTUYHH;

—  BJIQJICHUE HaBbIKAMU UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MporpamMm IpH pelieHUH 3a1ad.

Camocmosmenvhvie
U KOHMPOIbHBLE
pabomul,
UHOUBUOYATIbHbLE

3a0aHU.

Dxzamen.




PELLEH3 U1

Ha pabouyo IporpaMMy o AHUCIHUILIAHE «MateMmartuKa: ajaredpa U Ha4yaja aHajIu3a.
reoMeTpHUs»
s crienmanbrocTd 43.02.10 «Typusm»

PaGouas mporpamma Mo JuciMIUTAHE «Maremaruka: anmrebpa ¥ Hadaja aHajinsa.
IeOMETpHs» COCTABJIEHAa B COOTBETCTBHM TPEOOBAHHSMM deneparbHOro I'ocy1apcTBEHHOTO
O6pazoparensroro cranaapra CI1O TpeThero MOKOJICHHS.

B paGoueii mporpaMme packpbita pojib JIUCLHILTHHBL, eé HasHaueHue B cdepe
npodeccHOHANTbHOr0  00pa3OBaHMs, ONpe/e/eHa OCHOBHAA LE/b oOy4eHHss M OCHOBHBIC
TpeGOBAHHS K YMEHHSM H HABBIKAM NPAKTHYCCKOH ACATE/ILHOCTH.

B passene «CTpyKTypa U cojepikanhe YYeOHOH JHMCUMILUIMHBD) JaHO cozjepkanue M
TI0CIeI0BATEIPHOCTD H3ydeH s y4eOHOro MaTepraia ¢ ydeToM pactpe/ie/IeHus y4eOHBIX 4acoB
0 pazjiesnaM ¥ TEMaM.

B TeMaTHYeCKOM ILJIaHe JaHa MAaKCHMAalbHas HArpy3ka, 00s3aTeIbHOE KOJINYECTBO 1acoB,
OTBE/ICHHBIX HA JUCILMIUTHHY 110 pa3ziesiaM U TEMaM, 4achl Ha CaMOCTOATEILHOC o0yHeHHe.

PaGouas mporpaMma MpenoNaraeT pacnpelelieHhe TeM M M3YHCHHE Matepuana Iio
paszenam. :

Bce pasziensl paboueil 1porpaMMbl Halpas/eHbl Ha (dopMupOBaHHe 3HAHUI 1 YMEHHH. B
IOJIHOH Mepe OTBEYaroT TPeOOBAHMSM K pe3yjibraTaM OCBOCHKA y4eOHOH JMCLHILINHBL B
cootsercTBuu ¢ ®I'OC CIIO tperbero mnokonenus. Kaxabiii pasiaen NpOrpaMMbl packphisact
paccMaTpUBaeMple  BONPOCHI B JIOTHYECKOH — MOCJEI0BATEILHOCTH, onpeneIseMon
3aKOHOMEPHOCTSIMH 00y4YeHHUsi CTYICHTOB.

Jins 3aKpeiieHHs TEOPeTHUeCKHX 3HaHHMH, (POpMHpOBaHNS YMEHHH M HaBhIKOB
CTYJEHTOB TIpeIyCMATPHBAIOTCH MPAKIAYECKHe 3aHATHS . KOJIHYECTBO MPAKTHYECKHX PadoT
COOTBETCTBYET TpeOOBAHHAM YUeOHOrO L1HA.

KOHTpOJIb U OLCHKA Pe3yJbTaTOB OCROSHHS :"-IC6HOFI JUCIAIUIMHBI OCYIIECTBIAOTCA B (bopme
JK3aMEHa.

PaspaGoTannbie GOPMBI M METOMBI TO3BOISIOT B MOJHOH MEpe OCYLICCTBIATH KOHTPOTR "
OLICHKY Pe3y/IbTaToB 00yueHHs (OCBOCHHDIX YMEHHH, YCBOCHHBIX 3HaHUH).

JlanHas paGouas MporpaMMa MOXKET ObITb PEKOMEHIOBAHA JUIS H3YdCHHMs AHCHAIIIMILL
«Maremaruka: anrebpa ¥ Hayala aHAIK3a, FEOMETPHAY B KOJUICIIAKE.

e g ) Kgpdine Y. B npodp Ko Au/”




