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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMEBI  YUYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpUMeHeHHsI TPOrPAMMBI

Pabouas mporpamma y4eOHONH AUCIMITIMHBI «MaTeMaTHKay SIBISIETCS 4YacTbl0 0Opa30BaTEIbHOM
nporpammbl  CIIO — mporpammsl MOATOTOBKH CHELHAJIHCTOB CPEAHErO 3BEHA IO CIEHHATBbHOCTH
cpenHero mpo(ecCHOHANBHOTO O0pa3OBaHUsl TEXHOJIOTHYECKOrO Mpodiisi npodecCHOHAIBHOTO
oOpazoBaHwUsl.

Pabouas nporpamma coctasieHa st O4HOH Gopmbl 00yUeHus.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CPeIHEro
3BeHa

VYuebHast nucuuruimHa «MaTeMaTukay OTHOCHTCS K 00IeoOpa3oBaTeIbHOMY LHKIY MPOrpamMMBbl
MOJATOTOBKU CIEIUAIMCTOB CPEIHEro 3BeHa W OTHOocHuTCA K mpeamerHod obmactu PI'OC cpemnero
oOrmero obpaszoBanus «MaremaTuka U HHPOPMATHKAY.

YpoBeHb OCBOSHHUsT yueOHON nucIMIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus
yrayOneHHbId (MPOoQUIBHBIN).

Pabouass mporpamMma y4eOHOW IUCHUIUIMHBI «MareMaThka» HUMEeT MEXIPEIMETHYIO CBsi3b C
o0meoOpa3oBaTeNbHBIMU YueOHbIMU AUCHUTUIMHAMH «DPu3nkay, «MHpopMaTHKay.

3HaHUS U YMEHUs, NOJy4YeHHbIe OOyHarOIIMMHUCS MPH OCBOCHUHU 00I1e00pa3oBaTeNbHON yUeOHOH
IUCLUTUIMHBL «MaTeMaTHKay, yIayOustoTCs U PaCIIMPSIFOTCS B MPOLIECCE M3YUEHUS YIeOHBIX AUCLIUTUINH
IIPOrpaMMBl MOJITOTOBKH CHELHANCTOB CpenHero 3B€HA €CTECTBEHHOHAY4YHOIO u
obmenpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemblie pe3yJibTaTbl OCBOCHHSI JHCLHHIIJIMHDI:

OcBoenne cojaep:kaHus y4eOHOH nuCHUIUIMHBL «MaremaTuka» O0eCeunuBaeT MOCTHXKEHUE
00y4arOIUMHUCS CIEAYIOINX Pe3yabTATOB:

JINYHOCTHBIE Pe3yabTATHI

cpOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku U OOLIECTBEHHOH MPAKTUKH, OCHOBAHHOI'O HA JIHAJIOre KYJbTYP, a TAK)KE Pa3IHUHBIX
(bopm 00IIECTBEHHOTO CO3HAHHSI, OCO3HAHHE CBOEI'0 MECTa B MOJHKYJIBTYPHOM MHPE;
TOTOBHOCTB U CIIOCOOHOCTh K 0Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA

JIP9 NPOTSKEHUH BCEH JKU3HH, CO3HATENbHOE OTHOLIEHHE K HEITPEPhIBHOMY OOpa30BaHMIO KaK
YCJIOBHIO YCIEITHON MPpodecCHOHANBHON 1 O0IEeCTBEHHOM NesITEIbHOCTH,

OCO3HAHHBIN BeIOOP Oynyieii mpodeccuu U BO3SMOKHOCTEH peaTn3aliui COOCTBEHHBIX
’KM3HEHHBIX MJIAHOB; OTHOLICHHE K MPO(eCcCHOHAIBHOMN AeATEbHOCTU KaK BO3MOXKHOCTH
y4acTus B PeLICHUH JHYHbIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAMOHATBHBIX
npobiem;

JIP13

MeTtanpegMeTHble pe3yIbTaThl

YMEHHE CaMOCTOSITEIbHO OMNpEAeNATb LEeNH JOEATeIbHOCTH U COCTAaBJSATh  IJIAHBI
JESATEIbHOCTH, CaMOCTOSITEJIbHO OCYINECTBJIATh, KOHTPOJUPOBAaTb U KOPPEKTHPOBATH
MP1 | nesATenpHOCTb, UCIOJB30BATH BCE BO3MOKHBIE PECYPChI Ul NOCTHXKEHHS] MOCTABJICHHBIX
LeNell W peajn3alyy TUIAHOB JeSITeIbHOCTH, BBIOMPATH YCIEIIHbIE CTPATErHH B PA3UYHBIX
CUTYaLUsIX,

BIaJICHNE HABbIKAMH IIO3HABATENIbHOW, y4eOHO-MCCIENOBATENbCKOH U MPOEKTHOH
NEATEIbHOCTH, HAaBBIKAMH pa3pelIeHuss npodieM, CIIOCOOHOCTh W TOTOBHOCTb K

MP3
CAMOCTOSITEJIbHOMY TOMCKY METOAOB pPELIEHHUs MNPAKTHYECKUX 3a4a4, NPUMEHEHUIO
Pa3JIMYHBIX METOJOB MTO3HAHUS,

Mpy4 | TOTOBHOCTB 1 CrOCOOHOCTh K  CaMOCTOATEJIbHOW WH(POPMALMOHHO-TIO3HABATEILHON

NEeSITEIbHOCTH, BJIQJICHHE HABBIKAMHU TMOJIydeHUs: HeoOXonumMoi mHGOpMalMU U3 ClIOBapel




pa3HBIX THIIOB, YMEHHE OpPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HWH(POPMALHY,
KPUTUYECKH OLEHHBATh U HHTEPIPETUPOBATh MH(OOPMALUIO, MOJYYaeMYI H3 Pa3IMIHBIX
VICTOYHHKOB,

MP5

yYMEHHE HCIOJB30BaTh CPenCcTBa HMH(POPMAIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJOTUI
(manee - KT) B pelieHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHM3allMOHHBIX 33134 C
coOmonenneM  TpeOOBaHUM  SPrOHOMHUKH,  TEXHMKH  O€30MacHOCTH,  THTHEHBI,
pecypcocOepeskeHusi, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(POPMAITHOHHON 0€30MaCHOCTH,

MP9

BJIaJICHHE HABBIKAMU MO3HABATENIBLHON peIIeKCHN KaK OCO3HAHHSI COBEPIIAEMbIX AEHCTBUH U
MBICJIUTEJIbHBIX MPOLIECCOB, HX pEe3YyJbTaTOB M OCHOBaHWM, TPAHULl CBOErO 3HAHUSA U
HE3HAHMs], HOBBIX IO3HABATEJbHBIX 337124 U CPEICTB UX JOCTHXKCHMUSI.

IIpenmeTHbIe pe3yaIbTAThI

I1P1

c(pOpPMHPOBAHHOCTD MPEACTABICHUN O MATEMATHKE KaK YaCTH MHPOBOH KYJbTYPbI H O MECTE
MaTeMaTHKH B COBPEMEHHOW LMBHJIM3AaLMH, O CIOCO0AaxX OMHMCAHHUS HAa MAaTeMaTHYEeCKOM
SI3BIKE SIBJICHUH PEabHOIO MUPA,

I1P2

c(OPMHUPOBAHHOCTh TPENCTABIEHUI O MATEeMAaTHYECKHX TMOHSITHUAX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENSX, MO3BOJIOIIMX ONUCHIBATH M HM3y4YaTh pas3Hble NPOLIECCHl U
SIBJICHUS, ITOHUMAHHUE BO3MOXXHOCTH AaKCHOMAaTHYECKOTrO MOCTPOEHHUs MAaTeMaTHYECKUX
TEOpHiL,

I1P3

BJIAACHUE METOAAMH JNOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUSA, YMCHUC HUX I[PUMCHATD,
MPOBOAWTL JOKA3ATCIbHBIC PACCYXKINCHUA B XOO€ PCIICHUA 3a0a1,

ITP4

BJIAACHUEC CTAHAAPTHBIMHU T[PUEMaMH PEIICHHA pPalUOHAJIBHBIX W HUPPAlUOHAJBHBIX,
MOKAa3aTCJIbHbIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTEM,

I1P5

c(OPMUPOBAHHOCTh MPENCTABICHUH 00 OCHOBHBIX TIOHATHSX, WIESIX W METOAax
MaTEMAaTUYECKOIO aHAJIN3a,

ITP6

BJIQICHUE OCHOBHBIMHU IOHATHSAMH O IUIOCKUX W IPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
¢durypax, uXx OCHOBHBIX CBOICTBaX; c(hOPMHUPOBAHHOCTh YMEHHUS PACMIO3HABATDH HA YEPTEIKAX,
MOZIENIIX M B PEAJIbHOM MHpPE IeOMeTpUYecKre (PUrypel; MPpUMEHEHHE M3YYEHHBIX CBOHCTB
reoMeTpudeckux QGuryp u opmyn s pelieHHs TeOMETPUYECKHX 3amad W 3amad ¢
MIPAKTUYECKUM COAEP>KAHUEM,

I1P7

c(hOPMHUPOBAHHOCTh MPEACTABIEHUN O MPOIECCaX U SIBJICHUSX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpPE, 00 OCHOBHBIX MOHSTHSIX
BJIEMEHTAPHON TEOpUM BEPOSATHOCTEHM, YMEHUNW HAXOAUTb M OLIEHUBATH BEPOSTHOCTU
HACTYIUICHHsT COOBITHH B  MPOCTEHINMX TNPAKTHYECKUX CHTyallUsIX W  OCHOBHbBIC
XapPaKTEPUCTHUKU CIyYalHBIX BEJINYNH,

ITP8

BJIIAACHNUEC HABBIKAMU HCIIOJIB30BAHUA T'OTOBBIX KOMHbIOTeprIX nporpaMM HpI/I peH_IeHI/II/I
3a/1ay;

ITPY

c(OPMHPOBAHHOCTh TPENCTABICHUI O HEOOXOIMMOCTH IOKa3aTeNbCTB NMPU OOOCHOBAHWHU
MATEMATHYCCKUX YTBer(I[eHI/Iﬁ U pPOJIHU AKCUOMATUKKU B TMPOBECACHHUU ACAYKTUBHBIX
PacCy KOEHU,

I1P10

c(pOPMHPOBAHHOCTh MOHATUHHOIO armapara Mo OCHOBHBIM pa3/iellaM Kypca MaTEeMaTHKH;
3HaHUH OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHSTh, YMEHHS TOKa3bIBATb TEOPEMBI
Y HaXOAWTb HECTAHAAPTHBIE CIOCOOBI peIeHHs 3a1ad,

I1P11

c(OPMHPOBAHHOCTh ~ YMEHHUH  MONEJIHMPOBATH  peajbHBIE  CHTyallUd, HCCIENOBATh
MOCTPOEHHBIE MOJENH, HHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTAaT,

I1P12

cpOPMHPOBAHHOCTh MPENCTaBICHUI 00 OCHOBHBIX MOHSTHSX MAaTeMAaTHYECKOrO aHAJIH3a U
UX CBOHCTBAaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh MOBENCHUE (PYHKLMUH, UCIIONb30BAHUE
MOJIYYECHHBIX 3HAHWN [JIs1 ONMMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN,

I1P13

BJIQICHUE YMEHUsSMHU COCTABJICHUS BEPOSITHOCTHBIX MOJEJIEH MO YCJIOBUIO 3ajadd H
BBIYMCIICHUsT BEPOSTHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHCJE C NMPUMEHEHHEM (PopMy
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; MCCIEAOBAHUS CITyYailHBIX
BEJIMYMH 10 UX PACTIPEAEIICHHUIO.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOU TUCITHILINHBI

2.1 TemaTHyecKHH ILJIaH

Yu4eOnas Harpyska

o0yuarmuxcsi
Bcero | B Tom uncie
ILnannpyemsie
JeK npak
Pa3nen/ TeMa AHCHHILIHHDbI 1111 THYE pe3yIbTaThbl
u, — OCBOEHHS
JHCIHILJIHHbI
ypo 3aHA
KH THA
Brenenne 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
aspen 1 Anrebpa 68 34 34 | IIP1, IIP2, IIP3, IIP4,
IIP5, IIPS, IIP10,
IIP12
JIP4, JIP9, MP1,
Tema 1.1. PazBuTHe OHATHS O YHCIIE 20 10 10 MP3, MP9, [IP1,
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
Tewma 1.2 @yukmun u rpaduku 12 8 4 AI/Ylijz %559” ]I]Y]];é’
IIP10, IIP12
JIP9, MP1, MP3,
Tema 1.3 Kopau, cTeneru u jgorapuyMbl 36 16 20 MP9, IIP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
a3aen 2 OCHOBbI TPUrOHOMETPUMN 32 15 17 MP9, TIP3, ITP4,
IIP8 IIP10
Tema 2.1 OcHOBHBIE OHSTHS JIP9, MP1, MP3,
TpuroHomerpu. [IpeoOpasopanust 20 9 11 MP9, IIP3, IIP4,
TPUTOHOMETPHUYECKUX BBIPAKEHUM 1IPS, 1IP10
Tema 2.2 TpuroHoMeTpUUECKHE YPABHEHUS U P9, MP1, MP3,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIP9, JIP13, MP1,
Paznen 3 Hauaa maTeMaTH4eCKOro 66 36 30 MP3, MP5, MP9,
AHAIN3A IIP1, IIP2 IIP5, IIPS,
IIP10, IIP11, IIP12
JIP9, JIP13, MP1,
Tewma 3.1 IlpousBogHast PyHKIIUU U €€ 33 29 16 MP3, MP5, MP9,
MIPUMEHEHUE IIP1, IIP2, IIP5, IIPS,
IIP10, IIP11, IIP12
JIP9, JIP13, MP1,
Tema 3.2. MHTErpan u ero NnpuMeHEHNe 28 14 14 MP3, MP5, MP9,

1IP5, IIPS, IIP10




NP9, NP13, MP1,

MP3, MP4, MP9,
Pasgen 4 eomeTpus 54 22 32 P2, NP3, NP6, NP8,
MP10
NP9, MP1, MP3,
Tema 4.1 KoopauHaTbl U BEKTOpbI 8 4 4 MP9, IP6, NP8,
MP10
Tema 4.2 IpaAmble 1 NIOCKOCTU B JIP9, MP1, MP3,
MPOCTpaHCTBE 20 10 10 MP4, MP9, NP2,
NP3, NP6, NP10
NP9, NP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOrorpaHHuUKM 1 Kpyrnble Tena 26 8 18 MPL MP 3. MP 6
NP8, rNMP10
Pa3gen 5 KombuHatopuka, ctatucTmka u fiP4,71PS, MP1, MP3,
Teogvm BepomHOCTeﬁp 7 12 8 4 MP9, TP1, T1P7,
NP8, NnP13
NP4, NP9, MP1,
Tema 5.1 dnemeHTbl KOMOUHATOPUKN 6 4 2 MP3, MP9, IMP1,
NP7, NP8
Tema 5.2 3neMeHTbl TEOPUM BEPOSTHOCTEN 1 JIP4, JIP9, MPL,
MaTeMaTn4yecKon CTaTUCTUKM 6 4 2 MP3, MP9, T1P1,
MP7,rnes8, rnP13
MpomexyToyHasa aTTecTauus, B TOM yucne 18 NP4, MP9, MP1
KOHCY/NbTauunm
Bcero 252 117 117

2.2 CopepxaHue y4yebHOM ANCLUUNANHBI

BBEAEHUNE

BXO4HOW KOHTPO/b. VIHCTPYKTMBHbLIA 0630p COAepXaHusi y4eOHOW AUCUMMANHBI U 3HAKOMCTBO
006y4aoLLNXCA C OCHOBHbIMU YC/TOBUAMU U TPEOOBAHUSAMM K OCBOEHUIO MPOrpammbl.

Copfep>kaHue yyebHOro MmaTepuana:

MaTtemaTuka B Hayke, TeXHUKe, 3KOHOMWUKE, WH({OPMAaLMOHHBIX TEXHONIOMUAX W MPaKTUYeCKOM
peatenbHocTu. Llenm m 3agaum  mM3yyeHUss MaTeMaTUKM Mpu  0CBOeHWM npodeccnii CMO nu
cneuunansHocTtelt CMO cneymansHocTen CO.

Buabl yue6HOl feATeNbHOCTH

O3HaKOM/IeHME C pOSibI0  MaTeMaTUKW B HayKe, TeXHWKE, 3KOHOMMUKE, WH(OPMALNOHHbIX
TEXHONOTUAX W NPaKTUYecKoW [fesTenbHocTM. O3HakoM/eHMe € UensaMuM U 3ajadaMy  U3yyeHus
mMaTeMaTukun npu ocsoeHumn npoeccuin Cro u cneunansHoctein CrlO.

Pasgen 1 AJITEBPA

Tema 1.1 Pa3BuTre NOHATUA O YKC/ie

Llenbie 1 paynoHanbHble uucna. [enctButenbHble umcna. [pubAnXKeHHble  BbIYMCIEHUS.
KomnnekcHble umcna. PaumoHanbHble YpaBHEHMS W HepaBeHCTBAa. PaBHOCMIbHOCTb YpaBHEHWIA,
HepaBeHCTB, cucTeM. OCHOBHble MPUEMbl MX pelleHns (Pas3fodXeHne Ha MHOXWUTENN, BBeAEeHWE HOBbIX
Hen3BeCTHbIX, MOACTAaHOBKa, rpaduyecknii metoad). MeTog MHTepBanoB.

Bunabl yuebHOI feATeNbHOCTH

BbinonHeHne apumeTUUYeCKnX AeNCTBUIA Haf YMCnaMy, codeTast YCTHble U MUCbMEHHbIE MPUEMb;

HaxoXAeHne MPUBAMKEHHbIX 3HAYeHWS BEIMUYMH W MOTPELIHOCTEN BblYMCNeHWA (abCOMOTHON 1
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OTHOCHUTEJIbHOW); CPaBHEHUE YHCJIOBBIX BBIPAKEHHH, HAXOXIACHHE OLIMOOK B MPeoOpa3oBaHUSAX H
BBIYUCIIEHHSIX (OTHOCHTCS KO BCEM IYHKTaM IPOrPaMMmBbl).

O3HakoMIIEHHE C TPOCTEHIINMU CBEICHUAMH O KOPHSIX alredpanyecKux ypaBHEHUH, MOHSATUIMHI
UCCJIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHU.

Hsyuenne Teopun paBHOCUIIBHOCTH YPaBHEHMH U ee npuMeHeHus. [IoBropenue 3anucu pelueHus
CTaHIAPTHBIX YpPABHEHWH, NPUEMOB MpeoOpa3oBaHUs YPaBHEHUH MJIsl CBEIACHHS K CTaHIAPTHOMY
ypaBHeHHNIO. PeleHne cucreM ypaBHEHHH C NMPUMEHEHHEM pas3JIMYHbIX Crioco0oB. O3HaKOMIIEHHE C
OOIIMMHK BOIMPOCAMU DELICHUS HEPABEHCTB M HCIOJb30BaHHWE CBOHCTB U rpadukoB (PyHKIUN mpu
peLIeHNH HEPABEHCTB.

Pemenne HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHUEM PA3JIMUHBIX CIIOCOOOB.

Ilpumenenne MaTeMaTHYECKMX METOAOB IUIsl PELICHMs] COAEPXKATENbHBIX 3a7ad W3 PAa3IUYHBIX
oOnacreil Hayku U NpakTUKU. HTeprpeTHpOBaHUEe Pe3yJIbTATOB C YYETOM PEaIbHBIX OTPAHUYCHUH.

Tema 1.2 ®ynkuuu u rpadpuxku

Oyuknun. O0nacTh onpefeNeHuss W MHOXKECTBO 3Ha4YeHW;, rpaduk (YHKLIUH, TOCTPOCHUE
rpa¢pukoB QyHKIHHA, 33JaHHBIX PA3JIMUYHBIMU CIIOCOOAMH.

CaoiictBa QpyHKINH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OrPaHUYEHHOCTb, MEPUOJUYHOCTb.
IIpomekyTku BO3pacTaHust M yObIBaHUS, HaWOOJbIIEE W HAUMEHbLIEE 3HAYCHHs, TOUYKH SKCTPEMyMa.
I'paduueckas unteprperanus. [Ipumepr! QyHKIIMOHANBHBIX 3aBUCUMOCTEH B peajibHBIX IpoLeccax U
saByeHnsIX. Apudmernueckue onepaunu Haa GyHkuusamu. Crnoxnas yHkums (kommosuius). [lorstre o
HETIPEPbIBHOCTH (YHKIIHH.

Ob6parnbie ¢pynknun. Obnacte ompeneneHuss U oOnacTh 3HaueHWH obpatHoil (yHkumu. I 'padux
oOpaTHON (pyHKIHH.

Buabl yueOHoi#l 1eATEIbHOCTH

O3HakOMIIEHHE C TIOHSTHEM IIEPEMEHHOM, IPUMEpaMH 3aBUCUMOCTEH MEX/Ty MePeMEHHBIMH.

O3HakoMIleHHE C TIOHATHEM Tpaduka, onpeneneHne NPUHAMIEC)KHOCTH TOUKH rpaduky QyHKIHH.
Omnpenenenue no GpopmyJie MPOCTEHIIIEH 3aBHCUMOCTH BHIa ee rpaduka. Breipakerne no ¢popmyiie OnHOMI
nepeMeHHoil uepe3 apyrue. O3HakOMJIEHHE ¢ ompeneigeHueM (QyHKUnH, (GOpMyJIHpOBaHHE e€ro.
Haxoxnenne obGmactu ompeneneHust U obnactu 3HadeHHd (yHKIuH. O3HaKOMJIEHHE C TNPHMEpPaMu
(YHKIMOHAIBHBIX 3aBHCUMOCTEH B pEAJbHBIX MPOLECCaX W3 CMEXKHBIX AUCHUIUIMH. O3HAKOMJICHUE C
IOKa3aTeJIbHBIMI  PACCYy)KACHUAMH HEKOTOPbIX CBOWCTB JIMHEHHOH M KBaApPaTHUYHOH (PYHKLUH,
NPOBENECHUE WCCIEAOBAHUS JIMHEHHOW, KyCOYHO-THMHEWHOW, IpOOHO-TMHEHHON W KBaJApaTUIHON
¢bynkumii, mocrpoenne ux rpagpukon. lloctpoerme u ureHue rpaduxoB ¢yHxuuit. HccnenoBanue
¢ynkunu. Cocrasienue BUIOB (PYHKIMH MO JAHHOMY YCJIOBHIO, PEIIEHHE 3371a4 Ha SKCTPEMYM.

Brimonnenue npeobpasoBanuii rpaduka GyHKIUH.

Usyuenue nonsmus oopamuoil gynukyuu, onpeneneHne BUAA U TIOCMpoeHe pagura oopamuoi
Qyukyuu, naxooicoenue ee ooracmu onpedenenus u ooaracmu snavenuil. IlpumeHeHne cBOCTB PyHKUIUH
IPU UCCIIEIOBAaHUY YPABHEHUH M PELICHUU 331a4 Ha SKCTPEMYM.

O3HakOMIIEHHE C TIOHSTHEM CJIOKHON (DYHKIIHH.

Tema 1.3 KopHu, cTeneHu u jorapugmsi

Kopuu u crenenu. KopHu HaTypanbHOI cTemeHM M3 uyMciaa U ux csoiictBa. CreneHu c
palMOHATIbHBIMU TTOKA3aTeNsIMU, UX cBOMcTBa. CTemneHu ¢ NeHCTBUTENbHBIMHU MokasaTensaMu. CBolicTBa
CTEINEHU C ACVCTBUTEIbHBIM OKA3aTEIEM.

Jlorapudpm. Jlorapupm umcna. OcHOBHOe sorapupMU4YecKoe TOXKIECTBO. JlecATHUHBIE U
HatypanbHble Jorapudmel. [Ipasuna nefictuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

IIpeobpazoBanne anredpanyecKkux BBIPAKECHUIL. IIpeobpazoBanne paLMOHANBHBIX,
UpPPALMOHAIIBHBIX, CTETIEHHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BBIPAKEHUH.

ITokazarenpHas u jorapudmuueckas GyHkuun. Onpenenennst GyHKIMNA, HX CBOHCTBA U TpaduKHL.
[IpeoOpaszopanusi rpaduxos. [lapannenbHbi MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpAWHAT, W
CUMMETpHUsI OTHOCUTEJIBHO Hadasla KOOPAWHAT, CUMMETPHUs OTHOCHUTEIBHO MpPsIMOH, PacTSDKEHUE U
cKaTue BAOJb OCeH KOOpAUHAT.



[TokazatenpHble U JorapupmMudeckne ypaBHeHUs:. OCHOBHBIE MPHEMbI UX peIleHus (pasjioKeHHe
HAa MHOJKUTEJTH, BBEJIEHHE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IpaMuECKH METON).

ITokazatenpHbIe U JorapudpMuyueckre HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELICHMUS.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakOMJIeHHE C TOHSATHEM KOpHS #-#i CTElNeHH, CBOHCTBAMH paAUKajJOB U C IpaBUIaMU
cpaBHeHHEM KOpHed. DOpMyJUpPOBaHHE OMNPENCIICHUS KOPHS U CBONCTB KOpHEH. BpluucieHue u
CpaBHEHHE KOpPHEH, BBIMOJHEHNE NPUKUIKH 3HauUeHUs1 KopHs. [IpeodpasoBanne 4MCIOBBIX 1 OYKBEHHBIX
BBIPAKEHHH, COAEPIKAIINX paauKajbl. BeimonHeHne pacdyeTroB mo GopmysiaM, COaep KalluM paauKalbl,
OCYLIECTBIISII HEOOXOOUMBIE TOACTAHOBKM W mpeoOpazoBanus. OnpeneneHne pPaBHOCHIBHOCTH
BbIpAXXEHUM C pagukanamu. PelneHue uppanuoHaibHbIX ypaBHeHMH. O3HakKOMJIEHHE C IOHATHEM
CTENEHU C JOCHUCTBUTENBHBIM IOKasaTeneM. HaxokneHHe 3Ha4eHUN CTENeHH, HCHONb3ys IpHU
HEOOXOIMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA. 3amMCHIBAHWE KOPHS N-H CTENEHH B BHUIE CTENEHU C
OpoOHBIM TMOKa3aTesieM u HaoOopoT. DopMysIHpOBaHHE CBOKMCTB CTeneHell. BhIuucieHHe CTemneHel
paluMOHANBHBIM II0KA3aTeJIeM, BBINOJHEHUE IPUKUAKU 3HA4Y€HUs CTENEeHH, CPABHEHHE CTENEHEN.
IIpeobpa3oBanne YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpPIKAIUX CTEMEHH, NMPUMEHssl CBOMCTBA.
Pemenne mnokasaTenbHbIX ypaBHeHUN. O3HakOMJIeHME C IIPUMEHEHHEM KOpHeH U CTerleHed mpu
BBIYMCJICHUH CPEAHUX, NIPU JEJIE€HUU OTPEe3Ka B «30J0TOM CedeHUn». PelleHue NpuKIanHbIX 3aaad Ha
CJIOKHBIE MPOLEHTHI.

Beimonaenne mpeoOpa3oBaHUil BBIpAKEHWH, NMpUMEHEHHE (HOPMYJI, CBSI3aHHBIX CO CBOHCTBAMHU
creneHeil u Jorapudmos. OmnpeneneHne oOONACTH JOMYCTHMBIX 3HAYEHHH JIOrapu(MUYIECKOTO
BbIpakeHMs1. Perenne norapuMu4eckux ypaBHEHHI.

Beruncnenne 3HaueHW (QyHKIUHU MO 3HAUYEHUIO apryMmeHTa. OmpeneneHue MONOKEHUs] TOUYKH Ha
rpaduke 1Mo ee KoopAnHATAM W Hao0OpoT. Micronb30BaHue CBOMCTB (DYHKIMIA AJIST CPABHEHUS 3HAYCHHI
creneHei u norapudmos. [TocTpoeHue rpaduKoOB CTENEHHBIX U IOTapUPMUIECKUX QYHKIHH.

Pemenne mnoka3aTenpHBIX U JIOTAPU(PMUYECKHX YpaBHEHUH W HEPABEHCTB [0 M3BECTHBIM
aJIrOpUTMaM.

Pa3zgen 2 OCHOBBI TPUTTOHOMETPUN

Tema 2.1 OcHoBHBIe NOHATHSI TPUTroHOMeTpuH. [Ipeodpa3oBaHusi TPUTOHOMETPHYECKHUX
BbIPA’KEHHH.

OcHoBHble noHsATHA. Panuannas mepa yria. BpamarensHoe asukenne. CHHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIA.

OcHOBHBIE TpUrOHOMETpUUeckHe ToxaecTBa. Popmynbpl npuseneHus. PopMmysbl CIOXKEHHUS.
DopMybl yiBoeHUs1. POPMyJIbI IOJOBUHHOIO YIUIA.

[Ipeobpa3zoBanust NPOCTEHIINX TPUTOHOMETPHUYECKUX BbIpaxkeHUd. lIpeoOpasoBaHue CyMMbI
TPUTOHOMETPHUECKUX (YHKIMHA B TNPOW3BENCHME W TPOM3BENCHUS B CymMMy. BbIpaxkeHue
TPUTOHOMETPHUECKUX (PYHKIMN Yepe3 TAHT'€HC TIOJOBUHHOTO apryMEHTa.

Tpuronomerpudeckue ¢pynkun. CBoHcTBa U rpadK CHHYCa, KOCHHYCA, TAHI'€HCA 1 KOTAHT'€HCA.
[IpeoOpazosanus rpadukos. [TapannenbHbIi TEpEHOC, PACTSIKEHUE U CXKATHE BJIOJIb OCEeH KOOPIAUHAT.

Buab! yueOHoi#l 1eATeIbHOCTH

Hsyuenne paauaHHOrO METONA WU3MEPEHMs YIVIOB BpALIEHUs U UX CBSI3M C IPaadyCHON MEpOH.
HzobpaskeHne yIioB BpalleHs! Ha OKPYKHOCTH, COOTHECEHHE BEJTMUUHBI YTiIa C €r0 PacIONIOKEHHUEM.

DopMyMpoBaHUE OINpPENeNIeHUH TPUTOHOMETPHIECKNX (PYHKIHUHI 1 YIJIOB MOBOPOTa U OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 OOBSICHEHHE UX B3aUMOCBSI3HL.

Ilpumenenne OCHOBHBIX TPUTOHOMETPUYECKHUX  TOXKAECTB  [JIs1  BBIYMCIEHUS  3HAYEHUN
TPUTOHOMETPHUECKUX (PYHKIMN IO OJHON U3 HHX.

UzydeHne OCHOBHBIX (HOPMYJT TPUTOHOMETPUH: (POPMYJIBI CIIOKEHUS, YABOSHHS, Mpeodpa3oBaHus
CYMMBI TPUTOHOMETPHYECKHX (PYHKLUNH B MPOU3BENCHHUE U MPOM3BEACHUS B CYMMY M NPUMEHEHUE MpPU
BBIYMCJICHUH 3HAYEHHUs] TPUTOHOMETPUYECKOIO BBIPAXKEHUS U YIIPOLLEHHUS €T0.

O3HakoMJIEeHHE CO CBOICTBAMM CUMMETPHUHM TOUYEK HA €IMHUYHOM OKPY>KHOCTU U MPUMEHEHHE UX
1151 BbIBOAA (POPMYJI IPUBEICHUSI.



O3HakOoMIIEHHE C TIOHSTHEM HENMpPEepBIBHOW meproandeckoi GpyHKIuH, GopMynnpoBaHHE CBOWCTB
CHHYyCa U KOCHHYCa, TIOCTPOCHHE UX rpaduKoB.

O3HakOMIIEHHE C MTOHATHEM TapMOHHYECKUX KOJeOaHH U MPUMEpaMy FAPMOHUYECKUX KOJieOaHuit
IUIs1 OTIMCAHMSI TTPOLIECCOB B (PH3UKE M APYTUX OONACTSIX 3HAHUS.

O3HakoMIIeHHE C TOHATHEM pa3pbIBHOW Meproandeckor (yHKuMH, (POPMyIHPOBAHUE CBOMHCTB
TAHTE€HCAa U KOTAHT'€HCA, IOCTPOCHUE UX IrPadUKOB.

Tema 2.2 TpuronomerpuiecKkue ypaBHeHHs1 H HEPAaBEHCTBA

TpuroHomerpuueckue ypaBHEHHUs1 U HEpaBeHCTBA. lIpocTelinne TpPUroHOMeTpUIeCKre YPaBHEHUS.
Tpuronomerpuueckne ypaBHeHHs. OCHOBHbIE INPHEMbl HMX peHICHUS (pa3joKeHHE Ha MHOXKUTEIH,
BBEICHNE HOBBIX HEM3BECTHBIX ). [IpocTeiiime TpUroHoMeTpuiecKrue HEPaBeHCTBA.

Ob6parsble TpuroHoMerpudeckne QyHKIUUA. APKCUHYC, ApKKOCHHYC, aPKTaHT'€HC.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakoMIIeHHE C MOHATHEM OOPAaTHBIX TPUTOHOMETPHUYECKHX (PyHKUMH. M3yueHue onpenenaeHuit
apKCHUHYyCa, apKKOCHHYCa, apKTaHTeHCa d4ucia, (HOpMyJIHUpOBaHHE HX, H300paKeHHE Ha E€IMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE NIPU PELICHUN YPAaBHEHUI.

Pemenne no ¢opMynaM U MO TPUTOHOMETPUYECKOMY KPYTy MPOCTEHININX TPUTOHOMETPHUUECKUX
ypaBHeHni. IlpuMeHeHne oOOIMX METONOB pEINeHHs] YypaBHEHWH (TPUBEACHHWE K JIMHEHHOMY,
KBaJpaTHOMY, METOA pPAa3JIOKEHUs] Ha MHOXHTEIH, 3aMEHbl IEPEeMEHHOW) TpH  peIeHHH
TPUTOHOMETPUYECKUX  yPAaBHEHUN. YMEHMEe OTMedaTb Ha Kpyre peuleHus  MOpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpumenenne CcBOMCTB (YHKUMA 1JIs1 CPaBHEHHS 3HAYEHUH TPUTOHOMETPHUECKUX (DYHKIIHIA,
pelIeHust TPUrOHOMETPUUYECKUX YPABHEHU.

IToctpoenue rpadpukoB 0OpaTHBIX TPUTOHOMETPHIECKUX (PYHKLUH U OmnpeneseHue 1o rpagukam ux
CBOMCTB.

Pa3zgen 3 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

Tema 3.1 IlponzBogHasi pyHKIMH U ee IPHMEHEHHE

[TocnenoarenpHOCTH. CrIOCOOBI 331aHUS M CBOIICTBA YHCIIOBBIX nocienosatenbHocTell. [TonsTre o
npenene MOCJEI0BATEIbHOCTH. CyiecTBoBaHue npenena MOHOTOHHOM OrpaHUYeHHOMN
MOCJIEI0BATEIbHOCTH. CymmMmupoBaHue MOCJEIOBATEIbHOCTEN. beckoneuHno yObIBaromas
reOMeTpUYECKasl MPOrPeCcCUst U €€ CyMMa.

IIpoussonnas. IloHsiTne O MPOM3BOMHONW (PYHKILMH, €€ TeOMETPUYeCKHd M (PU3HUUECKUIl CMBICI.
VYpaBHeHue kacatenpbHOW K rpaduky ¢(yHKouu. IIpousBomHbBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHOro. IIpom3BOmHBIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKkumid. llpuMeHeHHe MPOU3BONHONW K
uccienoBaHnio PyHKUMH U nmocTpoeHnto rpaduxos. IIpousBonHbie 0OpaTHON (PYHKLMH U KOMIIO3ULIUH
byHKIMA.

IIpumepsl UCIIONB30BaHMS MPOU3BOAHON Il HAXOXKAEHHSI HAWIY4YLIEro pelieHusl B MPUKIAAHBIX
3amavyax. Bropas nmpousBOaHAs, €€ reoMeTpudeckuil u pusndeckuii cMbici. HaxokaeHue CKOpoCTH st
nporiecca, 3aJaHHOro GpopmyIioit u rpaguKkom.

Buab1 yueOHoi#l 1eATeIbHOCTH

O3HakoMJieHHEe C TIOHSATHEM YHCJIOBOM IIOCIENOBATENBHOCTH, crocodamMu ee 3amaHus,
BBIUUCIICHISIMU €€ WICHOB. (J3nHaKomaenue ¢ nousamuem npeoeia nocieoosamenvrnocmi. O3HaAKOMIICHNE
C BBIUHCJIEHHEM CYMMbl OECKOHEYHOI'O YHCJIOBOTO pPsiia HA NMPUMEpPE BBIYMCICHUS CyMMbI OECKOHEUHO
yObIBaroIeli reomerpuyeckoll mporpeccuu. Pemenue 3amad Ha NpUMEHEHUE (POPMYNIBI  CyMMBI
OeckoHEeYHO yOBbIBAIOIIEH T€OMETPUIECKON MPOrPECCUU.

O3HakoMIIeHHE C TIOHSATHEM IPOW3BOAHON. M3yueHune n (opMynHpOBaHHE €€ MEXaHUYECKOTO H
reOMEeTPUYECKOT0 CMbICHIA, U3yUEHHE alrOpUTMa BBIUMCIIEHMs NIPOU3BOAHON HA NpUMEpe BbIYMCIEHUS
MTHOBEHHOM CKOPOCTH M YyIJIOBOTrO Ko3dduimenTta kacareapbHol. COCTaBIeHHE YPaBHEHUsI KacaTeIbHON
B oOmeMm Bume. YcBoeHue mnpabuil auddepeHIupoBaHus, TAONIHUIBl MPOW3BOMHBIX 3JIEMEHTAPHBIX
byHkumii, npuMeHeHue i auddepeHIpoBaHns (QYHKIHUA, COCTABICHUsS YPAaBHEHHs KacaTeIbHOH.
UzyueHue TeopeM O CBS3M CBOHCTB (PYHKUMH U TNPOH3BONHOW, (opmynmpoka ux. llposeneHue c



MOMOIIBIO MTPOU3BOAHON MCCIIEAOBaHUs (PYHKLIMHU, 3aAaHHONW (POpMyIoii. Y CTaHOBJIEHUE CBSI3H CBOMCTB
(YHKIMY ¥ POU3BOAHOM MO UX rpaduKam.

[IpuMeHeHne MPOW3BOAHON Uil PELICHHS 3a/ad Ha HAXOXKACHHE HanOONbLIEro, HAMMEHBIIETO
3HAYEHUS U HA HAXOXKAEHUE SKCTPEMYMA.

Tema 3.2 UnTerpan u ero npuMeHeHHUe.

ITepBooOpaszHast n uHTerpan. llpuMeHeHne onpeneneHHOro HHTerpaia Il HaXOXKASHUS TUIOIAaH
KpuBOJHHEHHON Tpanenyn. @opmyna Hetorona-Jlelionnua. IIpumepsl npuMeHeHns: nHTerpajia B Gpusuke
Y T€OMETPUU.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakoMIleHHE C TOHATHEM UHTerpana W mepBooOpasHoil. M3ydeHue mpaBuiia BbIYHUCICHUS
nepBooOpa3Hoil 1 Teopembl HptoToHa- JleiiOHuia. Pemenwne 3amad Ha CBsi3b mepBooOpa3sHOH U ee
MPOM3BOJHOMN, BEIMHCICHUE IEPBOOOPA3HOMN ISl TaHHON (PYHKLIUH.

Pemenne 3a1a4 Ha NpUMEHEHNE MHTETPaIa JJIsl BBIYUCISHHS (PU3NYECKUX BEJIMYHMH H IJIOMIAEH.

Pazgen 4 TEOMETPUA

Tema 4.1 KoopauHATBI H BEKTOPBI.

[IpsimoyronpHast (HeKapToBa) CUCTEMa KOOPAMWHAT B mpocTpaHcTBe. PopMysia pacCTOSHUS MEXIY
OBYMSI TOUKaMH. Y paBHEHUs chepbl, m10CKOCHU U NPAMOIL.

BexTopel. Monynb BekTopa. PaBeHCTBO BekTOpoB. ClioskeHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
yucio. Paznoxxenne BeKTOpa MO HANpPaBJICHUSAM. YTOJ MexAay AByMs Bektopamu. IIpoexunst BekTopa Ha
ocb. Koopaunate! Bekropa. CkansgpHoe pousBeieHne BeKTOpoB. Mcnonp30BaHne KOOPAUHAT U BEKTOPOB
IIPU PELIEHUH MATEMAaTUYECKUX U MPUKJIAAHBIX 3a7a4.

Buab! yueOHoi#l 1eATeIbHOCTH

O3HakoMJIeHHE C TIOHATHEM BekTopa. M3yueHune nexkapToBO CUCTEMbl KOOPJAUHAT B IIPOCTPAHCTBE,
MIOCTPOEHHUE IO 33AaHHBIM KOOPANHATAM TOUYEK U IJIOCKOCTEH, HAXOXKACHUE KOOPAUHAT TOUEK.

HaxoxneHnue ypaBHEHHI OKPYXXHOCTH, C(epbl, IJIOCKOCTH. BBIUHCIEHHE PacCTOSHUN MEXIY
ToukaMu. H3ydeHne CBONMCTB BEKTOPHBIX BEIMYMH, MPABWJI PA3JIOXKEHHUs BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IPABUJ HAXOXKACHUs KOOPAWHAT BEKTOpPa B MPOCTPAHCTBE, MNPAaBUI ACHCTBUH C
BEKTOpPAMH, 33JaHHbIMH KOOPANHATAMHU.

IIpumenenne Teopuu NpU pEeUIeHUWH 3a7ad Ha OEHCTBHUS C BekTopaMu. M3ydeHue CKalsipHOro
MIPOU3BENEHUSI BEKTOPOB, BEKTOPHOI'O YPABHEHUS MIPSIMOM U INIOCKOCTHU

IIpumenenue Teopuu NpU pELIEHUU 3a7ad Ha JEHCTBUS C BEKTOpPaMHU, HA KOOPAUHATHBIA METOJ,
MIPUMEHEHNE BEKTOPOB Il BBIYUCIICHUS] BEJIMYUH YIVIOB U PACCTOSTHUN.

O3HakOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPHUH O B3aUMHOM PACIOJIOKEHUH MPSIMBIX U
MJIOCKOCTEN C UCMOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMblie H VIOCKOCTH B NPOCTPAHCTBE

B3anmuoe pacnonoxeHue ABYX NPsIMBIX B npocTpaHcTse. [lapannenbHOCTh NPsSMON U INIOCKOCTH.
ITapannenbHOCTE MOcKkoCTeN. IlepneHauKyIIpHOCTD NPSAMON U MIJIOCKOCTH.

IlepnieHauKysp U HAKJIOHHAS. Y TOJ MEXIAY NPSAMOU U MJIOCKOCTBIO. JIBYrpaHHBIN yroJ.

Yron wmexnay mnockoctsamu. IlepneHauKkyasipHOCTB ABYX IUIOCKOCTed. I'eomeTpuueckue
npeoOpa3oBaHUsl TPOCTPAHCTBA. MApPAJUICNbHBIA MMEPEHOC, CUMMETPHsS OTHOCHTEIBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Inowane OpPTOrOHAJBLHON MPOEKLINH. Nzobpakenue
NPOCTPAHCTBEHHBIX QUTYP.

Buab1 yueOHoi#l 1eATeIbHOCTH

DopMyIMpOBKA U MPUBEAEHUE NOKA3aTEeNbCTB MPU3HAKOB B3aUMHOIO PACHOJIOKEHUS MPSIMBIX U
mockocTel. PacnosHaBaHMe Ha 4depTexax M MOAENAX PAa3IUYHBIX CIy4aeB B3aHUMHOIO PACIONIOXEHUS
NPsIMBIX M IJIOCKOCTEH, apryMEHTUPOBAaHME CBOMX CyxkAaeHud. @DopmynupoBaHUE ONpPEAEICHUN,
MIPU3HAKOB W CBOWCTB MApajUIeNIbHBIX U MEPHNEeHIUKYJSIPHBIX IJIOCKOCTEH, NBYTPAHHBIX M JIMHEHHBIX
yIJIOB. BBINOMHEHNE NOCTPOEHUS YIJIOB MEXAY MPSAMBIMH, IPSMON U IJIOCKOCTBIO, MEXAY MIIOCKOCTIMHU
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[0 ONMMCAHUID M PACIO3HABaHUE WX Ha MoAaensx. IIpuMeHeHHe NpPU3HAKOB M CBOMCTB PAacHOJIOKEHUS
NpsSAMBbIX U TUIOCKOCTEH NpH pemeHnH 3anady. M3o0pakeHne Ha pPUCYHKAX W KOHCTPYHPOBAaHUE Ha
MOZEJIAX MEPHNEeHAUKYJSIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MapajUIeJbHBIX IUIOCKOCTEH, YIJIOB
MEKAY NPSMOH U TUIOCKOCTBIO B OOOCHOBaHHE TIOCTPOCHUSI.

Pewenue 3ana4 Ha BbIUMCIEHHE reOMeTpUYeckuX BeluyuH. ONMuckIBaHUE PACCTOSIHUS OT TOUYKHU 110
MJIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTH, MEXKAY MJIOCKOCTSIMU, MEXKAY CKPELIUBAOLIUMU MPSIMBIMU, MEXIY
MPOU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyMpoBaHUE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHne Ha YepTe)kax U MOJENAX PACCTOSHUS M OOOCHOBAHHE CBOHMX CYXKICHHH.
OmnpeneneHne ¥ BBIUUCJIEHUE pPACCTOSHUH B mpocTpaHcTBe. llpumeHenue QopMmyn U Teopem
IUTAaHUMETPUM [J1s perieHus 3a1ad. O3HaKOMIIEHHE C TMOHATHEM MapajlieIbHOrO MPOEKTUPOBAHUS U €ro
cBorcTBaMu. POPMyIHUPOBAHUE TEOPEMBI O MJIOIAAN OPTOrOHAIBHON NPOEKIIMH MHOTOYTOJIbHUKA.

[IpumeneHne Teopuu 1yl OOOCHOBAHUS TOCTPOSHUN M BBIYUCIECHUH. APryMEHTHPOBAHHE CBOMX
CY’KII€HUH O B3aUMHOM PaCIIOIOKEHUH MPOCTPAHCTBEHHBIX (PUTYP.

Tema 4.3 MHOrorpaHHUKH M KPyrJible TeJa

Bepmunbl, pebpa, rpanm MHoOrorpaHHuka. PassepTka. MHoOrorpaHHele yribl. Beimykieie
MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HaknonHas npusma. [lpaBunpHas npusma.
[Mapamnenenunen. Ky6. Ilupammpa. IlpaBunbHas nupamuna. YcedeHHas mnupamuga. lerpasnp.
Cummerpun B kyOe, B mapajuienenumnese, B npusMe u nupamuae. CedeHus Kyoa, MPpU3MbI M TUPAMHIBL.

[IpencraBneHne O MpPaBHJIBHBIX MHOTOTpaHHHKAx (TeTpa’zape, KyOe, OKTasape, IOmEKadaApe U
UKOCa3Ipe).

Humuuap u koHyc. YcedeHHbIl koHyc. OCHOBaHUE, BbICOTA, OOKOBAsi MOBEPXHOCTH, 00pa3yromiasi,
pasBepTka. OceBble CEUEHHMs] W CEYECHHUs, NapajuielbHble OcHOBaHMIO. Illap u cdepa, ux cedeHus.
KacarenpHas miockocts k chepe.

Obbem u ero wmmMmepenus. HMuterpambHas Qopmyna obbema. Dopmynbl obvema KyOa,
NPSIMOYTOJIBHOTO TMapajulesIenumena, npu3Mel, muiauHapa. Popmynel odbema MUpaMUABl U KOHYCA.
@DopMy Il TUIOINAAN MOBEPXHOCTEH LIMIIMHPA U KOHyca. @opmMyibl 0Obema mapa u 1iomanu chephl.

[Monobue ten. OTHOMICHUS TIOIAEeH TOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TEJI.

Buab! yueOHoi#l 1eATeIbHOCTH

Onucanune 1 XapakTepUCTHKA PAa3JIMUHBIX BUJOB MHOTOTPAaHHUKOB, NIEPEUUCIEHNE UX BJIEMEHTOB U
cBoiicTB. M300paskeHne MHOTOIPaHHHKOB M BBITIOJHEHHE IMOCTPOEHHSI Ha M300PaKEHUSX M MOJEISX
MHOTOTPaHHHUKOB. BBIYNCIIEHNE TMHEHHBIX 3JIEMEHTOB U YIJIOB B NMPOCTPAHCTBEHHBIX KOH(PHUIYypaLUsX,
apPrYMEHTHPOBAHHE CBOMX CY)XKICHHHA. XapakTepUCTHKa M HW300pak€HUE CEUeHUs, pPa36epmKu
MHO202PAHHUKOG, BBIUUCJICHUE Tuiomaned mnoeepxHocTell. IlocTpoeHue mpocreimux cedeHuii kyoda,
npu3Msbl, mupamuabl. [IpuMeHenne GakToB U CBENEHUN U3 IITTAHUMETPHU.

O3HakoMIIEHHE C BUJAMH CUMMETPHH B POCTPAHCTBE, (POPMYyITUPOBAHHIE ONPEAEIICHHA U CBOCTB.
XapaxkTepucTUKa CUMMETPUH TeJl BpallleHHs 1 MHOrorpaHHUKOB. IIpriMeHeHne cBONCTB CUMMETPUH MIPU
pemennu 3amad. Hcmosib3oBaHME NPUOOPETEHHBIX 3HAHUN JUIsI WCCIIENOBAHHUS M MOICIHPOBAHHS
HECJIOXKHBIX 3aaa4. M300pa’keHne OCHOBHBIX MHOTOIPAHHHKOB M BBIITOJHEHHUE PUCYHKOB IO YCIOBHSIM
3a74a4.

O3HakoMIieHHE C BHIAMH TeJl BpalleHus, (HOPMYyJIUPOBAHME WX OINPENENEHU U CBOWCTB.
DopMyUpOBaHHE TEOPEM O CEYEHHWH I[Iapa IUIOCKOCTBIO M TUIOCKOCTH, KacaTeNbHOW K cdepe.
XapakTepucTuka U n300paskeHue TeN BPaIeHHs], UX Pa3BEPTKH, ceUeHus. PemeHne 3aad Ha MOCTPOECHNE
CEYEHUI, BBIUMCIIEHUE IJINH, PACCTOSIHUMN, YIJIOB, rutoniaaei. [IpoBenenune Aoka3aTeabHbIX PacCy XKACHUM
Ipu peuieHuu 3a1ad. IIpuMeHeHHe CBONCTB CHMMETPUHM IIPU PELICHUH 3a7a4 Ha Tejla BpalleHus,
koMOuHanmto Ten. M3o0pakeHne OCHOBHBIX KPYTJIbIX TEJ U BHIMOJIHEHHE PUCYHKA MO YCIOBHUIO 3a/1a4H.

O3HakoMIIeHHE C MOHATHSIMH IUIOMAAN 1 00beMa, akCHOMaMH M CBOHCTBaMu. Pemenune 3amad Ha
BBIUUCIIEHHE IUIOMANeH TUIOCKHX (UTYyp € NMPUMEHEHHEM COOTBETCTBYIOLIUX (opMyn U (PakTOB H3
aHuUMeTpun. M3ydeHne TeopeM O BBIMHCICHHH 00BEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a7ad Ha
npuMeHeHne (GopMys BBMHCICHHS OO0beMOB. M3yueHue (GOpMyNn Ui BBIMUCIEHHS ILJIOMIAIEH
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MOBEPXHOCTEN MHOFOrpaHHWKOB W Ten BpaleHus. O3HaKOMJIeHWe C MeTOAOM BbIMUCNEHMS NJOLLaaM
MOBEPXHOCTW Ccthepbl. PelleHne 3afa4 Ha BblYMCEHWe MoWaaeit MOBEPXHOCTY NPOCTPAHCTBEHHbIX TeN.

Pasgen 5 KOMEVMHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW

Tema 5.1 371eMeHTbl KOMOUHATOPUKM

OCHOBHble MOHATUA KOMOMHATOPUKKW. 3afjauM Ha MOACYEeT Yucna pasmeLleHWil, MnepecTaHOBOK,
couyeTaHuii. PelleHve 3aaay Ha nepe6op BapnaHToB. ®opMmyna 6UHOMa HbHOTOHa.

CBoiicTBa GMHOMMUHANbHbLIX KO3PPULUMEHTOB. TpeyronbHuK MNackans.

Buabl yuebHol feATenbHOCTH

M3yyeHne npasuna KOMOMHATOPUKY U NPUMEHEHWNE NPU PeLLeHNN KOMOMHATOPHbIX 3a4au.

PelleHne KOMOUHATOPHbLIX 3834 MeTOZOM nepebopa 1 No nNpasuny YMHOXKEHUS.

O3HaKOM/IEHME C MOHATUAMUN KOMOWMHATOPUKN: pasMeLLeHUsaMKN, COYeTaHUAMM, MepecTaHOBKaMmn K
(hopmynamun ans mux BblumcneHus. OBbACHEHWE W NPUMEHEHWE POPMYN AN BbIYUCIEHNUA pa3MeLLeHWi,
MepecTaHOBOK W COYeTaHM npu  peweHun 3agad. O3HakoMieHWe ¢ OWMHOMOM HblOTOHA W
TpeyronbHUKOM [lackans. PelleHWe MpakTUYeCKUX 3afay C WUCMOMb30BaHWEM MOHATUIA W NpaBus
KOMOVHATOPUKMN.

Tema 5.2 3n1eMeHTbl TEOPUMN BEPOATHOCTEN N MaTEMATUYECKOW CTAaTUCTUKN

CobblTvie, BEPOATHOCTb COObITUS, C/NOXEHWe W YMHOXeHWe BepoATHOCTeW. [loHATHe O
He3aBMCUMOCTU COObITUIA. [JMCKpeTHasa cryvaiiHas BeNnyMHa, 3aKOH ee pacrpegeneHuns.

UncnoBble XapakTepUCTUKM [AWUCKPETHOM CMyYahHOW BefMYMHbL. [MOHATME O 3aKOHe 60/bLINX
yumcen.

MpenctaBneHne faHHbIX (Tabnuubl, fuarpaMMbl, rpaukum), reHepasibHas COBOKYMHOCTb, BbIOOPKA,
cpefiHee apumeTuyeckoe, MeamaHa. MoHATME 0 3afa4ax MaTeMaTUYecKoW CTaTUCTUKM.

Buabl yuebHol fesaTenbHOCTH

3yyeHne Knaccmyeckoro onpegeneHus BePOSATHOCTU, CBOWCTB BEPOSTHOCTU, TEOPEMbl O CyMMe
BEpOATHOCTEN. PacCMOTpeHWe MpYMEPOB BbIYMUCIEHUS BEPOATHOCTeN. PelleHWe 3afay Ha BbluMC/EHME
BEpPOATHOCTeW coObITUA. O3HaKOM/IEHME C MPeACTaBNeHNEM YNCIOBbLIX LaHHbIX Y UX XapaKTepuCcTUKaMu.

PelleHmne npakTUYECKMX 334a4 Ha 06pabOTKY YMCNOBbLIX AaHHbIX, BbIYUCIEHWE UX XapaKTePUCTUK.

3YCNOBUA PEANU3ALNN YYEBHOWN AUCLUNNUHBI
3.1 MartepunanbHO-TeXHNUYECKOE 0becrneyeHune
[ns peanusauum nporpammbl y4e6HON AUCLMNAMHBI NPeSYCMOTPEHbI CReaytoLine crneluanbHble
NMOMELLEHNS U OCHaLLeHue:
Twun v HanMeHoBaHNe
crneunanbHOro noMeLweHns
KabMHeT MaTeMaTUYecKnx gucumnanH  MynbTuMeauiiHble  CPeACTBa  XpaHeHMs,  nepefjaun U
npeacTaBneHuns NHpopMaL . YuyebHO-MeTOMYeCKan
[LOKYMeHTauus, angakTnyeckume cpefcrsa.

OcHallleH1e CMeymanbHOro nomeLleHns

3.2 Y4ebHO-MeTOANYECKOE N MH(OPMaLMOHHOe 06ecrevyeHne peanusaynm NporpaMmbl

OCHOBHble UCTOYHUKN:

1 AmnTponoea, H. B. Anrebpa M Hayana maTemMaTMyeCcKoro aHanmsa. KOHCNEeKT feKuui
[SneKTpOHHbm pecypc] yqe6Hoe nocobue / H. B. AHTponoBsa ; MI'TY. - MarHutoropck : MI'TY, 2017.

66¢. Tabn., rpad. - Pexxum poctyna:

https //magtu. mformsystema ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true .- MakpoOOBEKT.

2. bawmakos, M. V. MaTemaTtuka [OneKTpoHHbIN pecypc] : yvyebHuK / bawmakos M.V. — Mocksa
. KHOPyc, 2019. — 394 c¢. — (CIO). — ISBN 978-5-406-06554-9. — Pexum pgoctyna:
https://book.ru/book/929528


https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/929528

[onoNHNTeNbHbIE UCTOYHUKMN:

1 Wwmunar, P. A. Anrebpa. 3agaqyHuK-MpakTUKYM [SNeKTPOHHbIA pecypc]: YuebHoe nocobue /
P. A. Wwmuar. - CaHkr-Metepbypr: Crery, 2016. - 4. 4. - 184 c. - Pexum pgoctyna:
https://new.znanium.com/read?id=302340 - 3arn. c aKpaHa.

2. Ab3anosa, H. M. MaTtemaTtuka: anrebpa n Hayana aHaiu3a, reomeTpus [SNeKTPOHHbIN pecypc] :
npaktukym [gna CMO] / H. M. A63anosa, HO. H. CapguukoBa, HO.®. CuBunbkaesa ; MITY. -
Maruutoropck : MITY, 2017. - 1 anektpoH. ont. auck (CD-ROM). - Pexwum poctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true .- MaKpoOObEeKT.

3. AumeHes, J1. T. MatemaTuka B npumepax 1 3agadax 4ns NOAroToBkM K EM3 m noctynneHunio B
BY3 [3neKTpoHHbIl pecypc]: yy. noc. / J1.T. AumeHes, 2-e u3g., gon. - MockBa: By3oBCKWIA y4e6HMK,
HWL MH®PA-M, 2016. - 336 c. - Pexxum goctyna: https://new.znanium.com/read?id=32448 - 3arn. ¢
JKpaHa.

MporpammMmHoe obecneyeHne n VIHTepHeT-pecypchbl:

HanmeHoBaHue 0O Ne [lorosopa CpoK feincTBus nuueHsnu
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) A-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel135 ot 17.09.2017 beccpoyHo
Kaspersky Endpoint Security gna  [-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaHAapTHbIN 0-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOO/LHO pacnpocTpaHsemoe beccpoyHo

MNHTepHeT-pecypcsl

1. ®epaepanbHbIil LEHTP MHDOPMaLMOHHO-06pa3oBaTeNlbHbIX pecypcoB - PLINOP [31eKTPOHHbIi
pecypc]. - Pexum goctyna: www.fcior.edu.ru, cB060aHbINA. - 3arn. ¢ aKpaHa. 3. pyc.

2. EanHas konnekums umgpoBbiX 06pa3oBaTeNbHbIX PECYPCOB [DNEKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60AaHbIN. - 3arf. ¢ 3KpaHa. 3. pyc.

3. IHTYMT - HauMOHaNbHbIA OTKPbITHIA YHUBEPCUTET. [DNeKTPOHHbIN pecypc]. - Pexum goctyna:
www.intuit.ru/studies/courses, cB060AHbINA. - 3arn. ¢ aKpaHa. 3. pyc.

4. MEGABOOK: yHuBepcanbHasa aHumknoneams Kupunna n Medoans. [SneKTpoHHbIN pecypc]. -
Pexxum goctyna: https://megabook.ru/, cBo60AHbIN. - 3arn. ¢ 3KpaHa. 3. pyc.

5. ®efepanbHbIii 06pazoBaTebHbI NopTal «/IHHOPMaLMOHHO-KOMMYHUKALVOHHbIE TEXHOMOMMN
B 06pa3oBaHuM». [ONEKTPOHHbIA pecypc]. - Pexum poctyna: http://window.edu.ru/resource/832/7832,
CBO6OAHbIN. - 3arn. ¢ akpaHa. H3. pyc.

6. MopTan ymgposoro obpasoBaHWs. [INeKTPOHHbLIA pecypc]. - Pexum poctyna: www.digital-
edu.ru, cBOGOAHbIN. - 3arf. ¢ aKpaHa. f3. pyc.

7. EpuHOe OKHO focTyna K obpa3oBaTenbHbIM pecypcaM Poccuiickori ®epepaumn [SNeKTPOHHbIA
pecypc]. - Pexum goctyna: http://window.edu.ru/, cBO60AHbINA. - 3arn. ¢ aKpaHa. HA3. pyc.
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4 KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI
KoHnTposnp u oueHka pe3ynbTaToB OCBOEHUs IUCLMILIMHBI OCYILIECTBISETCA INPENOAAaBaTEIeM B

IpoLecce TEKYLIEero KOHTPOJI U IPOMEXKYTOUHON aTTeCTallu.

4.1 Tekymuii KOHTPOJIb

No Kontponupyemsle paznenbt KonTponupyemsble HaumeHnosaHnue
B (TeMbl) y4eOHON TUCIUTLTNHBI pe3yJIbTaThl OLIEHOYHOT'O CPEJICTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
asgen 1 Aareopa MP4, MP9,1TP1, ITP2, Tecm
P 1IP3, ITP4,IIP5, TIPS,
1IP10, IIP12
3 Tema 1.1. PazButne nousrus o JIP4, JIP9, MP1 MP3, | lIpakmuueckas paboma
YUCTIe MP9Y.ITPI1, IIP2, IIP3, | (npaxmuyeckoe 3a0anue)
I1P4, IIP8 Tecm
4 T 12 ® JIP4, MP1, MP3, MP4, | lIpakmuueckas paboma
ema 1.2 QyHKuMM 1 rpadukn MP9, IIP1, IIP2, IIP5, | (npakxmuueckoe 3a0anie)
1IP8, 11IP10, IIP12 Tecm
5 Tenma 1.3 KobHiL CTerem i JIPY9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHI, 1IP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3adanue)
norapuMbl 1IP10 Jluxmenm
Koumponvnas paboma
6 JIP9, MP1, MP3, MP9, | Kommponsuas paboma
a3aena 2 OCHOBBI TPUTOHOMETPHH 11P3, 1IP4, IIP8, IIP10
7 Tema 2.1 OCHOBHBIE MOHSITHS JIP9, MP1, MP3, MP9, | lIpaxmuuecxas paboma
Tpuronomerpuu. [IpeobpazoBanust 11P3, ITP4, 11P8, 1IP10 | (npaxmuueckoe sadanue)
TPUIOHOMETPUYECKMX BHIPAKEHHIA Tecm
8 Tema 2.2 TpUroHOMETPHYECKHE JIP9, MP1, MP3,MP9, | lIpaxmuuecxas paboma
YPaBHEHHS U HEPABEHCTBA 1IP3, ITP4, ITP10 (npakmuyeckoe 3a0anie)
9 JIPY, JIP13, MPI1, MP3
P 3 H ’ ’ ’ ’
asaed S Hataa MP5, MP9, IIPL IP2, | Tecm
MATEMATHYECCKOIo aHaJInu3a IIpPs, I1P8, I1P10),
1IP11, IIPI12
10 JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
Tema 3.1 IlpoussogHast hpyHKIUU ’ ’ ’ ’ P P
P by MP5, MP9, I1P1, IIP2, | (npaxmuueckoe 3a0anue)
1 €¢ TPUMEHERHC 1IPs, ITPS, 11P10, Koumponvnas paboma
1IP11, IIPI12
11 Tema 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | IIpaxmuueckas paboma
PUMEHEHHE MP5, MP9, I1P5, IIPS, | (npaxmuueckoe 3a0anue)
P10 Koumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pazgen 4 I'eomerpusn MP4, MP9, IIP2, IIP3, | Tecm
1IPe, I1PS, I1IP10
13 Temad 1 K JIPY9, MP1, MP3, MP9, | IIpaxmuueckas paboma
ema 4.1 Koopauuatel 1 BEKTOPSL | rrps 7pg. [1P10 (npaxmueckoe sadarnue)
14 Tewma 4.2 Ipsimbie u mockoctu B | JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma
POCTPAHCTBE MP9, 1IP2, I1P3, IIP6, | (npaxmuueckoe 3adanue)
11P9, I1P10 Koumponvnas paboma
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15 Tema 4.3 MHOrorpaHHUKHU U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma

KPYTJIbIE TeJa MP4, MP9, IIP1, IIP 3, | (npaxmuueckoe 3adanue)
11P6, 11P8, ITP10 Konmponvnas paboma

Pa3znen S KomOunaropuka, JIP4,J7IP9, MP1, MP3, Tecm
CTATHCTHKA U TEOPHUS MP9, ITP1, 11P7, 11P8,

. 1IP13
BEPOSITHOCTEH
Tema 5.1 DneMeHThI JIP4,JIP9, MP1, MP3, Ipaxmuueckas paboma
KOMOHHATOPHKH MP9, IIP1, I1P7, IIP8 | (npaxmuueckoe 3a0anue)
Tema 5.2 DneMeHTBI TEOPUH JIP4,JIP9, MP1, MP3, | [Ipakmuueckas paboma
BEPOSITHOCTEN U MaTEMAaTHYECKOU %5 ?}HP 1, ITP7,ITPS, (npaxmuyeckoe 3a0anie)
CTaTHCTHKH

4.2 IlpomMeKyTOYHAS ATTECTALMS

[IpomexxyTouHass aTrrtecTamust OOYYaIOIIMXCS OCYLIECTBISIETCS IO 3aBEPIICHUH HU3YYCHHUS
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Ka4e€CTBO U YPOBEHb €€ OCBOEHHUS.
dopma NPOMEKYTOUHOH aTTecTauuu Mo AucuuiuimHe «MaremaTnka» - auddepeHInpOBaHHBIN

3a4eT B | ceMecTpe U 5K3aMEeH BO 2 ceMecTpe.

Ne Konumponvuusie sonpocot ouppepenyuposannozo Tema
3auema/OuoaKmuiecKue eOuHUbl

1 | ®ynkous. Ceoiicta pyHKIMH: 00nacTe onpeneneans, Hyim Qyakaun, | Tema 1.2 @yskimm u
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTh-HEYETHOCTb, MOHOTOHHOCTD, | rpaduKu
SKCTPEMYMBI, 00JIACTh 3HAYCHHUIA.

2 | OnpeneneHust CTEMEHU YMCNA ¢ Pa3IMIHbIME okasatenassmu. CBoCTBa
CTEIeHeH. Tema 1.3 Kophu,

3 | Onpenenenue norapudma yncna. OCHOBHOE JOrapupMUIECKOe CTETEHH U JIOrapu(pMbl
TOXxIecTBO. Teopemsr o norapudmax. Gopmyna nepexona OT OJHOTO
OCHOBAHHUSI K IPYrOMY.

4 | OnpenesneHnsi TPUTOHOMETPUYECKHUX (DYHKITHIA. Tema 2.1 OcHOBHBIE
5 | OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA. MOHSITUS
6 | DOpMyJIbl CIOXKEHMUS. TPUTOHOMETPHUHU.
7 | PopMyJibl NPUBEICHUS. IIpeobpazosanus
8 | ®opmyibl mpeodpa3oBaHMsI CYMMBI H PA3HOCTH TPUTOHOMETPUIECKHX TPUTOHOMETPUIECKHIX
(YHKUMH B IPOU3BENICHHE. BBIPAKEHUN
9 | Onpenenenust OOpaTHBIX TPUTOHOMETPUIECKUX (PYHKIIH.
10 | ®opmyael KOpHEH NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI. Tema 2.2
Tpuronomerpuueckue
ypaBHEHUS U
HEPaBEHCTBA
Ne Tunosble 3a1aHUA 1JIS1 IK3aMEHA Tema
Oosi3aTebHASL YACTD
1 Pemure nokasarenbHOE ypaBHEHUE: Tema 1.3 KopHu, crenenu u
49%*1 =7 norapuMbl
2 PewuTe norapudmudeckoe HEPaBeHCTBO: Tema 1.3 KopHu, crenenu u
(2x—=7) > —1. Jorapugpmel
3 Ynpocrture: Tema 2.1 OCHOBHBIE OHATHS

14



cos oS 2a +tg asinsin2a. TPUTOHOMETPHU.
[IpeobpazoBanus
TPUTOHOMETPUUYECKHUX
BBIPAKCHUN
4 Pemmre TpUuroHoMeTpU4ECKOE ypaBHEHUE: Tema 2.2 Tpuronomerpuueckue
. V2 aBHEHHUsI M HEPABEHCTBA
sinsin2x = - yp P
5 HaliTu 3HaueHre Nporu3BOAHON B TOUKE X! Tema 3.1 IIpoussonHas
_ x4t (QYHKIIMY ¥ €€ IPUMEHEHHE
f&x) = ;% = 1.
3x—1
6 HaiinuTe HauMeHblee 3HaueHue QyHKIuu y = x> — x2 — Tewma 3.1 INpoussoanas
8x + 4 Ha orpeske [1; 7]. GYHKIMY U €€ TPUMEHEHHE
7 Haiinure mpomexxyTKy Bo3pacTaHust PyHKLUU: Tema 3.1 Ilpoussonnas
HKLIMH U €€ IPUMEHEHHE
y = Ex" — 2x Py P
8 Brraucaure HeonpeneneH bl HHTErpal: Tema 3.2 MuTerpan u ero
1 OpUMEHCHUE.
f <§coscosx +2x — x| dx P
9 K nnockoctu nposeneHa HakioHHast MA 1 nepneHauKyJsp Tema 4.2 IIpsiMble U MIIOCKOCTH
MO, passbiii 15 cm. Yroa Mexxay HakJIOHHON U TNIOCKOCTBIO B IIPOCTPAHCTBE
0 1ras o
cocrassisier 30°. Hailinure niuHbl HAKJIOHHOM U €€ NPOEKLINM.
10 Haiitu cxansipHO€ NPOU3BENEHNUE BEKTOPOB! Tema 4.1 Koopaunats! n
a=(2;3-4), b=(1;-2;1). BEKTOPBL.
JlonoTHUTEILHAS YACTh
1 =3 (¥ Tema 1.3 Kophu, cremneHu u
Pemute nokasarenbHOE HEPABEHCTBO: | = A
2 8 Jorapudpmel
2 PelnnTe TpUroHOMeTpUYECKOe ypaBHeHue: 3sin’x — 7 Tema 2.2 Tpuronomerpuueckue
sin sinx cos cos x + 2cos?x = 0. YPaBHEHUsI U HEPABEHCTBA
3 BrraucauTe niomane KPUBOIUMHENHON TpaneLuu: Tema 3.2 MnTerpan u ero
y=x3vy=0; x=3. NpUMEHEHHE.
4 B ocHOBaHMM NpsAMON NPU3MBI JIEXKUT TPEYTOJBHUK CO Tema 4.3 MHOrorpaHHUKY U
cropoHamu 39 cM, 17 cM u 28 cMm. BbicoTa mpu3Mbl COCTABIISAET KpyIJIbIE TEJIA
20 cm. HaiimuTe moNHy0 MOBEPXHOCTb U 0O0BbEM MPU3MBL
5 Haiiti mpon3BoaHYO CIOXKHON (PYHKIIUH: Tema 3.1 IIpoussonnas
L x (byHKIMU U ee IPUMEHEHNE
y = \/ln In sin sin T

Kpurepuu ouenku ouphpepenyuposannozo 3auema u 3k3amena

- «OTIUYHO» - TEOPEeTHUECKOe COAep KaHHe Kypca OCBOEHO IOJIHOCTBIO, Oe3 mpodeos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOil yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4eCTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

- «XO0polIo» - TEeOpPEeTHYECKOe COAEp’KaHHEe Kypca OCBOEHO IOJHOCTBIO, Oe3 mpoberos,
HEKOTOpble YMEHMs C(OPMHUPOBAHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMoOi yueOHbIe
3aJlaHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIHOKAMH.

- «Y IOBNETBOPUTENIBHOY» - TEOPETHUECKOE CONIEepKaHHE Kypca OCBOEHO HYACTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAauMble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyUeHHs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAEPIKaT OIIHOKH.

- «HeynoBieTBOpUTENBHOY - TEOPETUIECKOE COAEepPIKaHUe Kypca HEe OCBOEHO, HEOOXOIUMbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BHINOJIHEHHbIE YIeOHBIC 31aHUSI COAEPIKAT IPyOble OIHNOKH.
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IIpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUEHUA

1. AKTUBHbBIE U HHTEPAKTUBHbIE METO/b! UCIOJIBb3YIOTCS MPU MPOBEIEHUHN TEOPETHUECKUX U
MPAKTUYECKHUX 3aHIATHH!

Pasnen/tema

HpI/IMeHﬂeMbIe AKTHUBHBIC U
HWHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkummy,
HUX CBOUCTBA U
rpadpuku

I'pynnossle auckyccuu

Ha nepBom sTane kaxpast rpynmna u3ydaer u
XapaKTEepPU3yeT CBOWCTBA  BJIEMEHTAPHBIX
(byHKIMHN.

Ha BrOopoM »sTame - aHamm3upysi CBOHCTBa
(byHKUMH, CTPOST UX rpad UK.
Ha TPETbEM srane
npeoOpa3oBaHus rpaduKoB.

MPOU3BOAST

Tema 1.3 Kopnpn,
CTETIeHH,
Jorapugmsl

AHaJIN3 KOHKPETHOHN CUTyaluH

Ha nepBoM sTamne paccMaTpUBAIOTCS CTENICHU
C pAaLMOHAJBHBIM [OKa3aTeNieM, HaxOsT
HEJOCTAaTKU NIPU PELICHUN YPaBHEHU.

Ha Bropom stame - oOCykneHHE U TOHCK
pemeHuss MpoOJeMbl, W Kak CIEICTBHE -
BBEJICHUE Jorapudma ducia.

Pasmen 2 OcHOBBI
TPUTOHOMETPUU

AHaIu3 KOHKPETHOH CUTyallu

CUTyalUsi-yIIpakHEHNE Ha TEMyY
«TpuroHomerpus B OKpyKaroIleM MUPE».

Pazngen 3 Hauana
MATEMATHUYECCKOI'O
aHaJIM3a

I'pynnossle auckyccuu

OO6cyxnenne  mpodOIeMbl  HCCIETOBAHUS
CBOWCTB (DYHKIIMH, B MHKPOTPyMMax u
npuBeleHne WX K OOIIEMYy alfOPUTMY;
HaXOXJEHUEe Tomaneit ¢puryp u oObEeMOB
TeJI C MOMOIIBIO OMPENIEIEHHOTO HHTerpasia

Pasnen 4 I'eomerpus

Tema 4.3
MHOrorpaHHUKu U
KpyIJibl€ TENa

JenoBas urpa

Kaxnas rpynma nosnydaer CBOIO 3ajady Ha
BBIUUCIIEHHE MOBEPXHOCTH ©  o0bema
MHOrorpaHHuka. I'pynma cocTasisieT IuUlaH
pelleHus U peluaeT 3afady. 3aTeM TIpymna
3allMIIAeT pellieHHe Yy AOCKH, OTBedaeT Ha
BOIPOCHL
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NEPEYEHb IPAKTUYECKHX 3AHSATHI

IIpunoxenue 2

Conep:xkanue . KoanuectBo
HanmeHoBaHMe NPAKTHYECKUX 3AHATHH
TeMBbI 4aCO0B
Pa3zpen 1 Aaredopa 34
Tema 1.1 1. Apudmernyeckue nelicTBUS HAA PALlUOHATBHBIMU U 2
Pa3Butue nonaTus KOMILJIEKCHBIMH YUCJIAMHU.
0 4ucne 2. ToxkaecTBeHHBIEC TPEOOPA3OBAHUS PALIIOHAIBHBIX 2
BBIPASKECHUI.
3. PemeHue pauuoHaJbHBIX YPABHEHUI 2
4. PeuieHue cUCTEM palMOHAJIbHBIX YPABHEHHM 2
5. PemnieHue paliMoHAJIBHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue pynkimii. CBolicTBa JTHMHEHHOH, 2
DyHKIUU U KBaJPATHYHOH, KyCOUHO-TMHEHHOH U TPOOHO-TMHEHHOM
rpaduku byHKIHH.
7. Tloctpoenue u ureHne rpadukoB QyHKIHIA 2
Tema 1.3 8. Pemenue nppallMOHaIbHBIX YPABHEHUN 2
Kopnwy, crenenn, | 9. ITlpeoGpasoBaHus BEIPAXKEHUH, CONEPIKAIIUX CTENICHH U 2
Jorapudmsl pasuKaJbl.
10. PelneHue nokasaTesbHbIX YPABHEHUI. 2
11. PelneHue nokasaTesbHbIX HEPABEHCTB. 2
12. PelneHne nokas3aTesbHbIX YPABHEHUN U HEPABEHCTB. 2
13. Haxoxnenune 3Ha4eHUH Jjorapudma o npon3BOJbHOMY 2
OCHOBaHMIKO. [lepexon OT OMHOroO OCHOBAHHUS K IPYTrOMY.
Beruncienue u cpaBHEHUE JOrapuQpMOB.
JlorapudmMupoBaHue 1 MOTEHIIUPOBAHUE BBIPASKEHHI.
14. IpubarmkeHHbIE BBIYUCICHUS 1 PEIIEHHIE MPUKIIATHBIX 2
3a1a4.
15. Pemenue norapu)MUIeCKUX yYpaBHEHHI. 2
16. Pemenue norapu MUIECKIX HEPABEHCTB. 2
17. Pemenune norapu MUIECKIX YPABHEHUH M HEPABEHCTB. 2
Pa3gen 2 OcHOBbI TPHTOHOMETPHH 17
Tema 2.1 18. PaguaHHBIN METOA U3MEPEHUS YIJIOB BPALEHHs U CBSI3b C 2
OcHOBHBIE rpanycHoi Mepoi. Haxoxxnenue 3HaueHUi
MIOHSITUS TPUTOHOMETPHUECKUX (DYHKIIHH.
TpuroHomerpuu. | 19. IlpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKECHUH. 2
ITpeobpazoBanus OCHOBHbIE TPUTOHOMETPHUYECKHUE TOXKIECTBA.
rpuronomerpudeckux| 20. IIpeodpa3zoBaHusi TPUTOHOMETPHUUECKUX BBIPAKECHUH. 3
BbIPKEHUH DopMyJIbl CIOKEHUs, YABOCHUsI. DOPMYJIbI NPUBEACHMUS.
21. IIpeobpa3zoBaHHs TPUTOHOMETPUIECKHX BBIPAYKEHHH. 2
IIpeobpazoBarne CyMMBI TPUTOHOMETPHUYECKHUX (PYHKLIUH
NPOM3BENCHUE, MPpeodpa3oBaHNe MPOU3BEICHHS
TPUTOHOMETPHUECKUX (YHKUUN B CYMMY.
22. Iloctpoenue rpadukOB TPUTOHOMETPUUECKUX (DYHKIIHHA C 2
UCIIOJIB30BAHUEM F€OMETPUUECKUX NMPeodpa3oBaHM.
Tema 2.2 23. Ilpocreiiine TPUrOHOMETPUYECKUE YPABHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
kue ypaBHeHuss U | 24. Tpuronomerpudeckye ypaBHEHHsI U METOABI UX PELIEHUS. 2
HEPaBCHCTBA 25. TpuroHoMeTpHUUeCKHe YPaBHEHUS. 2
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Pasznen 3 Hauaja MaTeMaTH4€CKOro aHAJIU3A 30
Tema 3.1 26. UucnoBass MOCIENOBAaTEIbHOCTh, CIIOCOOBI €€ 3aJaHus, 2
IIpoussonnas BBIUMCJICHHWs]  WIEHOB  MocienosareabHOCTH.  Ilpenen
byHKIMU U ee nociuenosarenbHocTi. HaxoxneHue npenenoB GyHKINH.
MIPUMEHEHUE. 27. HaxoxeHne NpOU3BOJHBIX [0 ONPEAETICHUIO. 2
28. IlpaBuna u Qopmynsl nuddepeHuupoBaHus, TadIMLIA 2
NPON3BOJIHBIX HJIEMEHTAPHBIX (PYHKIIHIA.
29. BeuucaeHne NpoOU3BOHBIX CIOKHBIX (DYHKIIUHN. 2
30. IIpousBogHasi: MeXaHMYECKUN U T€OMETPUYECKUI CMBICI 2
MIPOU3BOAHON. Y paBHEHHE KaCaTEJIbHOM.
31. O6mas cxema uccieaoBaHusl PyHKINH. 2
32. UccnenoBanve (yHKOMIA C TOMOIIBI MPOW3BOMHON U 2
MOCTPOEHUE TPahUKOB.
33. Haxoxnenne HanOONbLIEr0 M HAUMEHBLIETO 3HAYCHHUS U 2
SKCTpeMaNbHbIX 3HadeHnd (pyHkuun. [IpuknagHele 3agadu
Ha DKCTPEMYM.
Tema 3.2 34. Uurerpan 51 nepBooOpazHasi. Haxoxnenue 2
Hurerpan u ero HEONPENEIEHHbIX WHTErpajioB MpPH IMOMOLIM CBOMWCTB
IIpUMEHEHHUE. WHTErPAJIOB.
35. UnTerpupoBanme METOIOM 3aMEHbI TEPEMEHHOM. 2
36. MHTerprpoBaHne pa3sauyHbIMU METONAMU. 2
37. Teopema HeroTona-Jleitbuuna. Boruucnenue 2
ONPEAEIEHHBIX HHTEIPAJIOB.
38. Beruucnenue onpeneseHHbIX HHTErPajioB METOOM 3aMEHBI 2
MIEPEMEHHOM.
39. Beruucienue miomaned puryp u 00beMOB TeJl. 2
40. dusnyeckre NPUIOKEHUSI HHTErPAJIOB. 2
Pazgen 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. [lelictBust ¢ BexTtopamu. JlekapTroBa cucrema 2
Koopaunate! u KOOPJMHAT B IPOCTPaHCTBE. PaccTosHNe MeXXy TOUKAMU.
BEKTOPBL. 42. lexapToBa CUCTEMA KOOPAMHAT HA MJIOCKOCTH. Y pABHEHUS 2
NPsIMOH, OKPYKHOCTH. PelneHne 3aagad Ha pacroyiOXKeHUE
IPSIMBIX HA MJIOCKOCTH.
Tema 4.2 43. PelreHue 3aa4d Ha NapaJijiebHOCTh NPSIMON U MJIOCKOCTH. 2
[Ipsimble u tockocTu| 44. Pernenne 3amad  Ha NEPHNEHAUKYJSIPHOCTb MPSIMOH U 2
B NPOCTPAHCTBE. MIJIOCKOCTH.
45. Pemienne 3amad  Ha NPUMEHEHHE TEOpeM O TpEX 2
NEePIEHANKYIIAPAX.
46. PemeHue 3a1a4 Ha NapajuieIbHOCTD MJIOCKOCTEH. 2
47. PelieHue 3a1a4 Ha ABYTPAHHBIE YIJIbL 2
Tema 4.3 48. Pemenune 3a1a4 Ha napajuiesienunesn u Kyo 2
Mpuororpannuku | 49. Perienne 3a1a4 Ha MPU3MY. 2
U Kpyrnble Tena. | 50. PemeHue 3a1a4 HA MUPaMUAY. 2
51. Pemienue 3a1a4 Ha BbIUUCIIEHHE OOBEMOB U MOBEPXHOCTEH 2
MHOT'OTPaHHUKOB.
52. Pemienue 3a1a4 Ha HUJIUHIP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3ama4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOMHALMN T€OMETPUIECKHX TEJL. 2
56. Pemienue 3a1a4 Ha KOMOMHAIMN T€OMETPHIECKHX TEII. 2
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Pa3gen S. KomOuHaTOpHKA, CTATHCTHKA U TEOpPHS 4
BeposATHOCTeM
Tema 5.1 57. Pemenne KOMOMHATOPHBIX 3a1a4. Pa3mernenus, coueTaHus 2
DNeMeHTbI U NIepECTaHOBKU.
KOMOUWHATOPUKH
Tema 5.2 58. Knaccudeckoe onpezneneHue BepOSITHOCTH, CBONCTBA 2
DJeMeHThl TEOpUU BEPOSITHOCTEMN, TEOpEMa O CyMME BEPOSITHOCTEH.
BEPOSITHOCTEN U Brrancnenue BeposTHOCTEN.
MaTE€MaTU4eCKON
CTaTUCTUKH
Hroro 117
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OBPA3OBATEJIGHBII MAPIIIPYT

IIpunoxenue 3

Kontponupyemeie
Kontponbpnas paszensl (T?Mbl) Kontponupyemsl Ouenounbie cpeacTsa
TOYKA yueOHOH € pe3yJIbTaThl
JVCIUTUTHHBI
Nel Pazpea 1. JIP4, JIP9, MP1 KontpoabHas 1. TeopeTuueckue
Anredpa MP3, MP4, MP9, pa6oTta BOIMPOCHI
IIPI, IIP2, I1P3, 2. Tunosble 3a0aHUS
IIP4, ITP5, TIPS,
1IP10, IIPI12
No2 Pasznea 2. JIP9, MP1, MP3, KonrpoabHas Tumnossie 3amaHust
OcHOBBI MP9, 11P3, ITP4, padora «OcHOBBI
tpuronomerpun | [1P8, I1P10 TPHUTOHOMETPHH»
Ne3 Pazpea 3. JIP9Y, JIP13, MPI, KontpoabHuas Tunosele 3agaHus
Hauana MP3, MP5, MP9, paéoTa mo Teme
matematuueckor | [IPL IIP2, IIP5, «IIpousBognan
0 AHAIH3A 11p8, I1P10, 11P11, (yHKUIHH U ee
1p12 NpUMeHeHHe»
KonTpoabnas Tunosele 3anaHus
padora no Teme
«WHuTerpan u ero
NpUMeHeHHe»
Ned Pasznea 4. JIPY, JIP13, MPI, Konrpoabnaa |l. 3agmaunc
T'eomerpus MP3, MP4, MP9, | pa6ora «IIpsambie TIOCTPOEHHUEM
11P2, 11P3, ITP6, U IJIOCKOCTH B JepTeka
11P8, 11P10 npocrpancree» (2. PacderHsle 3amaun
KonrpoabHasn
padora no teme
«MHOrorpaHHuKH
U KPYIJIbIe TeJIa»
Nes§ Paszpnean 5. JIP4,JIP9, MPI, KounrpoabHasn Tect
KomoOunaropuka, | MP3, MP9, IIPI, pabora
CTATHCTHKA H 11P7, 11P8, ITP13
Teopust
BeposATHOCTeM
Ne6 Jonyck k IopTdoano 1. IlpakTnueckue
SK3aMeHy/ padoThI
3a4eTy 2. TecTnl
3. KonrponbHele
paboThl
Mpomexyrou | Tuddepenumposann YcerHbIl 3aUeT Teopernueckue
Hasi bl 3a4€T BOIIPOCHI O
aTrecranus COZePIKaHUIO Kypca
I[IpomexyTou DK3aMeH IK3ameHaAHOHHBbI | TUNOBBIE 3aKaHNs
HasA e
aTTecTaums onJsieTbl
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Ne
n/n

2

3

4

Pasgen pa6oueii
nporpammb|

3.2
YyebHo-
MeTONYECKOEe U
WH(opMaLMOHHOe
obecrieyeHme
peanunsaunm
nporpammb|
3 YCNOBUA
PEATN3ALNN
YUYEEHOW
ANCLMIHBI

3 YC/0BUSA
PEAJIN3ALLN
YUEBHON
ANCLUMMNIHBI

3 YC/10BUSA
PEAJTN3ALLN
YUEBHON
ONCUMMNIVHBI

NNCT PETUCTPALVN NSMEHEHWW 1 LOMNONTHEHWW

KpaTkoe cogep>xaHue N3MeHeHWs/[oMnoNHeHNs

Paboyass nporpamMma Yy4yebHOW AUCUMMIMHBI  «MaTeMaTuka»
aKTyanusnpoBaHa. B pabouyto nporpamMmy BHeceHbl CregytoLiue
N3MEHEHWIS:

B cBA3M c O06OHOBMEHWEM  MNAAT(OPMbl  3M1IEKTPOHHOM
6M6NOTEUHON cUCTEMbI “3HaHWYyM” B TeKCT pasgena 3.2 Paboueii
nporpaMMbl  BKJIOYEHbl OGHOBMIEHHbIE PEXMMbI  A0OCTYMa Ha
NH(OPMALMOHHbIE NCTOUHUKM.

B cBs13n ¢ 06HOB/EHVEM MaTepUasibHO-TEXHUYECKOro obecrneyeHms
n. MaTepuanbHO-TEXHNYECKOe 0becrneyeHVe 4uTaTb B HOBOW
pegaxkumm:
KabnHeT MaTemaTn4yecKux gucunnamH
YuebHasd ayauTopus LN NPoBefeHWs Y4YeOHbIX, MPaKTUYeCKUX
3aHATUIA, 4N TPYNNOBbIX U MHAVBUAYA/IbHBIX KOHCY/bTaumWi, Ans
TEKYLLEro KOHTPONS 1 NPOMEXXYTOYHOM aTTecTaumm.
Pabouee MeCTO npenogasatens: MEPCOHasIbHbLIA  KOMMbOTEP,
paboumre mecTa 06yyaroLMXCs, foCKa yvebHas, yduebHasa mebesb;
Mogenv reoMeTpUYeCKmX Ter;
MepcoHasibHble KOMMbIOTEPbI
B cBA13n ¢ 06HOB/IEHVEM MaTepUasibHO-TEXHUYECKOro obecrneyeHms
n. MaTepuanbHO-TeXHNYeCKOe obecreyeHne uYniTaTb B HOBOWA
pesaxkumm:
MS Windows (nognucka Imagine Premium) gorosop [-1227 ot
08.10.2018, cpok feiicTeumsaA: 11.10.2021
MS Office Ne135 ot 17.09.2007, CPOK AeincTBUS: 6eCCPOUHO
7 Zip cBobogHo pacnpoctpaHsiemoe (https://www.7-zip.org/), cpok
[lelicTBUS: 6eCCPOYHO
B cBA3W C 3aK/lOYEHMEM  KOHTPaKTOB CO  CTOPOHHUMU
3MEKTPOHHLIMX ~ 6MB6AMOTEYHbIMU  cucTemamu  “BOOK.RU”
(KoHTpakT Ne K-56-20 oT 25.08.2020 r. OOO «KHOPyc megnas,
01.09.2020 r. mo 31.08.2021 r.), 96C SHAHNYM (KoHTpakT Ne K-
60-20 oT 13.08.2020 r. OO0 «3HAHNYM», 01.09.2020 r. no
31.08.2021 r.) n. WHdopmaunmoHHoe obecneveHne 06ydeHUs
yYnTaTb B HOBOW pefaKLmn:
OCHOBHbIE UCTOYHUKM:

1 AHTponoBa, H. B. Anrebpa 1 Ha4yasia MaTeMaTUYeCKOro aHamsa.
KOHCMEKT NeKumin [OneKTpoHHbIN pecypc] : ydebHoe nocobue / H.
B. AHTponosa ; MI'TY. - MarnuTtoropck : MIFTY, 2017. - 66c.:
Tabn., rpadg. - Pexxnm fjoctyna:
https://mastu.informsvstema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalosues/5/8774/S4.pdf&view=true. - MakpooObeKT.
2. bawmakoB, M. V. Martematnka [SneKTPOHHbIA pecypc]
yuebHuK / Bawmakos M.N. — Mocksa : KHoPyc, 2019. — 394 c.
— (CMNO). — ISBN 978-5-406-06554-9. — Pexxum pgocTyna:
httos://book.ru/book/929528

JononHnTenbHble UICTOUHUKMK:
1 AG63anoBa, H. M. MaTemaTuka: anrebpa M Hadasia aHanmsa,
reoMeTpusi [SneKTPoHHbIN pecypc] : npakTukym [gns CMO] / H. M.
A63anoBa, 0. H. CapgumkoBa, HO.®. CuBunbkaeBa ; MI'TY. -
MarHutoropck : MI'TY, 2017. - 1 3fneKTpoH. onT. auck (CD-
ROM). - Pexxnm foctyna:
https://maetu.informsvstema.ru/uploader/fileUpload?name=S37.pdf
&show=dcatalosues/5/8808/S37.pdf&view=true. - MaKpoo6beKT.
2. Wmngr, P. A Anrebpa. 3afayHuK-NPaKTUKYM [OneKTPOHHbIi
pecypc]: YuebHoe nocobue / P. A. LUmunar. - CaHkT-IMeTepbypr:
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https://www.7-zip.org/
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/929528
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
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cnery, 2016. - 4 4. - 184 c - Pexum pgoctyna:
httos://new.znanium.com/read?id=302340 - 3ars. ¢ aKpaHa.

3. AumeHeB, J1. T. MaremaTvka B npumepax W 3ajadvax AnAa
noaroToBkun K EM3 v noctynneHuto B BY 3 [OneKTPoHHbIN pecypc]:
yd. noc. / J1.T. AumeHeB, 2-e u3g., gon. - Mocksa: By30BCKuiA
yyebHnk, HAL, MH®PA-M, 2016. - 336 ¢. - Pexum pgocTyna:
httos://new.znanium.com/read?id=32448 - 3arn. ¢ aKpaHa.
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