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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMBLI  YYEBHOI
JUCHUILINHBI

1.1 O6nacTe NnpuMeHeHHs NPOrPAMMBbI

Pabouast mporpamMma yueOHOW muCHMITIMHBI «MaTeMaTHKa» SBIISIETCS YacTbiO 0Opa3oBaTeIbHON
nporpammbl CIIO — mnporpaMMbl MOATOTOBKH CIELHATMCTOB CPEJHEr0 3BeHA MO CIEHAIbHOCTH
cpenHero mpodeccHOHANBHOrO O0pa30BaHUSI TEXHOJIOTMYECKOro mpoduist MpodeCCHOHATBHOTO
oOpazoBaHwUsl.

Pabouast mporpamma cocrasnieHa st O4HOH GOpMbI 0OydeHUs.

1.2 MecTo AMCUMILIHHBI B CTPYKTYype HPOrpaMmMbl NMOATOTOBKH CHEUHATHCTOB CpPEIHEro
3BeHA

VYuebnas aucuuruimHa «MaTeMaTukay OTHOCHTCS K 00meo0pa3oBaTeIbHOMY LIUKIY MPOTrPaMMBbl
MOJATOTOBKH CIIELUAJIICTOB CPENHEro 3BE€Ha W OTHOCHUTCS K mpenMerHoil obmactu @I'OC cpemnero
oOmero odpazoBaHus «Maremarnka U HHPOPMATHKAY .

YpoBeHb OCBOeHHs y4eOHON muciuInabl B cootBeTcTBUU ¢ PI'OC cpenHero odmero obpa3zoBaHms
yriyOneHHbIH (PO UITBHBII).

Pabouast mporpamma ydeOHOH nIuUCHMIDIMHBI «MareMaThka» HMEET MEXKIPEIMETHYIO CBs3b C
o0meodpa3oBaTenbHbIME YueOHbIME AucHUIUIMHAME «Pusnkay, «adopmaTikay.

3HaHUS U YMEHHMs, MOJyUYeHHbIE OOYYaOMUMICA TP OCBOSHHH 00IIeo0pa3oBaTenbHON yueOHOH
IVCLUIUTMHBI «MaTeMaTnkay, yriyOIsatoTcs U PacLIMPSIIOTCS B IPOLIECCe M3YUSHHsT yUeOHBIX TUCLUTUINH
POTrPaMMBbI MOJTOTOBKH CTHEeLUAINCTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOTO u
obmenpodpecCHOHATBHOTO LIUKJIOB.

1.3 Ilnanupyemsblie pe3yJIbTATbI OCBOCHHS JHCLHHIJINHDI:

OcBoenne comepikanusi y4eOHOW mUCHMIUIMHBI «MatemaTnkay oOecredynBaeT IOCTHIKEHUE
00y4arOIUMUCS CIENYIOINX Pe3yabTATOB:

JINYHOCTHBIE PEe3YIbTATHI

c(pOpMHPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku 1 OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha AMAJIOTE KYJBTYP, a TAKXKE Pa3IMIHbBIX
(hopM OOLIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO, B TOM YHCJIE CAMOOOPA30BAHUIO, HA

JIPS NPOTSDKEHUH BCEH JKU3HU, CO3HATENIbHOE OTHOLICHHE K HETIPEPBIBHOMY O0Opa30BaHMIO KaK
YCJIOBUIO YCIEITHON MpodhecCHOHATbHON 1 OOIECTBEHHOM AeSITEIbHOCTH,

OCO3HaHHBIH BRIOOP Oyaymiei mpodeccuu 1 BOSMOKHOCTEH peann3auu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHHUE K MPOPECCHOHATBHON AEATENIbHOCTH KaK BO3MOXKHOCTH
yYaCTHsI B PEIIEHUH JMYHBIX, OOIIEeCTBEHHBIX, TOCY IAPCTBEHHBIX, OOIIEHAIINOHAIBHBIX
npobiiem;

JIP13

MeTtanpeamMeTHbIe Pe3VJIbTATHI

YMEHHE CaMOCTOATENBHO ONpPENEeNsATbh LEeJNd JEATEJIbHOCTM W COCTaBJISTH  IJIaHBI
JESATEIbHOCTH, CAaMOCTOATENBHO OCYLIECTBJATb, KOHTPOJUPOBATH M KOPPEKTUPOBATH
MP1 | gesaTenbHOCTh, UCIOJNB30BATH BCE BO3MOXHBIE PECYpPChl AN NOCTUXKEHUS IMOCTABJICHHBIX
Hesnell 1 peann3aluy IUIAHOB AEATENbHOCTH, BBIOMPATh YCIELIHbIE CTPATETHH B PA3IMUHBIX
CUTYyaLUsX,

BJIAJCHHE HABBIKAMU I[IO3HABATENBHOH, y4eOHO-HCCIENOBATEIbCKOH M IPOEKTHOM
HEATEIbHOCTH, HaBBIKAMH paspemeHus npodieM; CrnocoOHOCTh W TOTOBHOCTh K

MP3
CAMOCTOATEJNIbHOMY TIOMCKY METOAOB PELIEHUs MNPAKTUYECKUX 3a1ad, MPUMEHEHUIO
PA3JIMYHBIX METOJIOB MO3HAHMS,

Mp4 | TOTOBHOCTb 1 CrOCOOHOCTP K CaMOCTOSITENTbHOW  MH()OPMAIIMOHHO-TTIO3HABATETbHON

JEATEIbHOCTH, BIIAJEHHE HABBIKAMH MOJYYEHHS HEOOXOmMMOoN HH(pOpMAIMH U3 CJIOBapei




pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(pOpMaLuy,
KPUTUYECKH OLIEHUBATh U WHTEPIPETHPOBATH MH(POPMALHIO, MOIYYAEMYI0 U3 Pa3IMYHBIX
VICTOYHHKOB,

MP5

yMEHHUE WCIOIb30BaTh CPENCTBA WH(POPMAIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHIA
(manee - UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX 3a/1a4 C
coOmonennem  TpeOOBaHWUI  SPrOHOMUKH,  TEXHUKH  OE30MAaCHOCTH,  THTHEHBI,
pecypcocOepekeHus], MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAITMOHHOM O€30MacHOCTH,

MP9

BJIAJICHIE HABBIKAMH TO3HABATEJIBbHOH pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICJIUTENBHBIX TMPOLECCOB, MX PE3YJbTaTOB W OCHOBAHWH, TIPaHUL] CBOErO 3HAHUA U
HE3HAHUs, HOBBIX NTO3HABATEJIbHBIX 33124 U CPEACTB UX JOCTHXKECHUSI.

IIpeameTHbIe pe3yabTATHI

I1P1

c(pOPMHPOBAHHOCTD MPEICTABIEHUH O MATEMATHKE KAaK YaCTH MUPOBOW KyJIBTYPbI H O MECTE
MaTeMaTUKH B COBPEMEHHOH IMBHIJIM3AalMM, O CHOCO0AaxX OMHMCAaHUS HAa MaTeMaTHYeCKOM
SI3BIKE SIBJICHUI PEaJbHOIO MUPA,

I1P2

c(OPMHPOBAHHOCTb TPEACTABICHUH O MAaTEMaTHYECKHX IOHATHSX KaK O BAKHEHIITNX
MAaTE€MaTHYECKUX MOJENAX, MO3BOJSKOIIMUX ONHUCBIBATH W H3y4aTb pa3Hble INPOLECCHl U
SIBJICHUS, TOHHMMAHHE BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS MAaTEMaTHYECKHX
TEOpUH,;

I1P3

BJIAACHUEC MECTONAMU MOOKA3aTCJIbCTB W AJITOPUTMOB PEHICHUA, YMCHUEC HUX MNPHUMCHSATD,
MPOBOAWUTL AOKA3ATCJIBHBIC PACCYXKACHUA B XOOC PCIICHUA 3a0a4,

I1P4

BJIAACHUEC CTaHAAPTHBIMU THpPUEMaMU PCIICHUA PAalHUOHAJBHBIX W HPPAIHUOHAJIBHBIX,
MOKA3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTEM,

I1P5

c(OPMUPOBAHHOCTh TPEACTABJICHUNA OO0 OCHOBHBIX TMOHSTUSX, UACSIX W  METOAaX
MAaTE€MaTHYECKOr0 aHAJIN3A,

I1P6

BJIQJICHHE OCHOBHBIMH TIOHSTHSMU O IUIOCKMX M TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX
¢urypax, UX OCHOBHBIX CBOHCTBAX; CPOPMHPOBAHHOCTb YMEHHS PACIIO3HABATDH HA YEPTEIKAX,
MOJIENISIX U B PEAJTbHOM MHpE reoMeTpudeckue (PUrypsl, MPUMEHEHHE M3YYEHHBIX CBOICTB
reoMeTpuueckux ¢Guryp u GOpMys Ui pPELICHUs] Te€OMETPUYECKHUX 3ajad W 3a7ad ¢
NPAKTUYECKUM COJICPKAHHUEM,

I1P7

c(hOPMUPOBAHHOCTh TPEJCTABJICHUN O MPOLIECCAX U SIBJICHUSIX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUpe, 00 OCHOBHBIX MOHSTHUSIX
3JIEMEHTAPHON TEOPUU BEPOATHOCTEH, YMEHUN HAXOAUTb W OLECHUBATH BEPOSTHOCTU
HACTYIJICHUS] COOBITUH B  NPOCTEMINUX MPAKTHUECKUX CHTyalUsiX ©  OCHOBHBIE
XapPAKTEPUCTUKHU CAYYANHBIX BEJIUYUH,

ITP8

BJIAACHUEC HABBIKAMHU HCIIOJB30BAHUA T'OTOBBIX KOMHbIOTeprIX nporpaMM HpI/I peLHeHI/II/I
3a/1ad;

I1P9

c(hOPMUPOBAHHOCTh TPEACTABJICHUH O HEOOXOAMMOCTH JIOKA3aTeJIbCTB MPU OOOCHOBAHUU
MAaTEMATHYCCKHUX YTBep>KI[eHPII>'I U PO AaKCUOMATUKKU B TIPOBCACHUU ACAYKTHBHbBIX
PacCy KAEHUI,

I1P10

c(pOPMHPOBAHHOCTb TOHSATHHHOTO anmapara Mo OCHOBHBIM paslesaM Kypca MaTeMaTHKH;
3HaHUN OCHOBHBIX TeopeM, (POPMyJ1 M YMEHUS UX MPUMEHATDb, YMEHHS TOKa3bIBATh TEOPEMBI
U HaXOJNTh HECTAHAAPTHBIE CIIOCOOBI peleH s 3a1a4;

IP11

c(OPMUPOBAHHOCTL ~ YMEHUH  MOJENUPOBATH  peajibHble  CHTYallUH, HCCISNOBaTh
MIOCTPOEHHbIE MOAEIN, HHTEPIPETUPOBATh MOJYYEHHbIN PE3YJIbTAT,

I1P12

c(pOpMHPOBAHHOCTb NPEACTABICHUH OO0 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOT'O aHajM3a U
UX CBOHWCTBAxX, BJIAJIEHHE YMEHHEM XapaKTepHU30BaTh MOBeACHHUE (DYyHKIUH, HCIIONB30BaHNE
MIOJIYYEHHBIX 3HAHUH U1l ONUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH,

I1P13

BJIAICHUE YMEHUSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJENEH IO YCJIOBUIO 3aayud U
BBIYHCJICHUS] BEPOSTHOCTH HACTYIUICHHUS] COOBITHUH, B TOM YHCJE ¢ MPUMEHeHHeM (popmyn
KOMOWHATOPUKH W OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH, HMCCIENOBAHUS CIyYalHBIX
BEJIMYUH N0 UX PACHPEAECICHUIO.




2 CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCIUILIAHBI

2.1 TemaTH4yecKHuH IJIaAH

Paszgen/ reMa AUCHUILIHHBI

Ilnanupyembie pe3yJjbTAThI OCBOCHUS
AUCUMIJIMHBI

Bcero

CAMOCTOATEC/IbH

ast padora

NPAKTHYC¢CKHE

3AHATHSA

ILnanupyemsbie
pe3yJIbTAThI
OCBOEHHSI
AMCUHUILIHHBI

BBenenue

| JIeKIHH, YPOKH

Pa3znen 1 Aareopa

104

36

34

JIP4, JIP9, MP1
MP3, MP4,
MPI,IIP1, IIP2,
1IP3, ITP4, IIP5,
1IPS, IIP10, [IP12

Tema 1.1. PazBurue DoHATUS O YUCIIE

30

10

10

10

JIP4, JIP9, MP1

MP3, MP9, IIP 1,

1IP2, TIP3, I1P4,
1IP8

Tema 1.2 ®ynkunu u rpadpuku

22

10

JIP4, MP1, MP3,

MP4, MP9, IIP 1,

1IP2, TIPS, I1PS,
1IP10, IIP12

Tema 1.3 Kopan, crenenu u gorapudmel

52

16

16

20

JIP9, MP1, MP3,
MP9, 1IP2, IIP3,
1IP4, IIPS, 1IP10

Pasnen 2 OcHOBBI TPUTOHOMETPHUH

47

15

15

17

JIP9, MP1, MP3,
MP9, 1IP3, 11P4,
1IPS, IIP10

Tema 2.1 OcHOBHBIE TOHATHSA
tpuronomerpuu. [Ipeodpazosanus
TPUTOHOMETPUYECKUX BBIPAKEHHI

28

11

JIP9, MP1, MP3,
MP9, 1IP3, 1IP4,
1IPS, IIP10

Tema 2.2 TpuroHomeTpUUeCKUe ypaBHEHUS U
HEPABEHCTBA

19

JIP9, MP1, MP3,
MP9, 1IP3, 1IP4,
1IP10

Pasznen 3 Hauana mareMaTH4ecKOro
AHAJIN3A

102

36

36

30

JIP9, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2,IIP5,
1IPS, IIP10, IIP11,
1IP12

Tewma 3.1 IIpousBonHast GyHKINHU U €€
MIPUMEHEHUE

58

20

22

16

JIP9, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2, IIP5,
1IPS, IIP10, IIP11,
1IP12

Tema 3.2. MHTErpan u €ro NnpUMEeHEHUE

44

16

14

14

JIP9, JIP13, MP1,




MP3, MP5, MP9,
MP5, NP8, MP10
NP9, NP13, MP1,
MP3, MP4, MP9,
P2, NP3, PG,
P8, MnpP9, rP10
NP9, MP1, MP3,
Tema 4.1 KoopamMHaThl U BEKTOPbI 14 6 4 4 MP9, TP6,IMP8,
P10

NP9, MP1, MP3,

Tema 4.2 MNpsMble 1 NJIOCKOCTU B MP4, MP9, NP2,
MpOCTPaHCTBe 30 10 10 10 NP3, MPe, P9,

nprP10o
NP9, NP13,MP1,
MP3, MP4, MP9,
MP1, NP 3 TP 6
P8, NnP10

NP4 J1P9, MP1,
14 2 8 4 MP3, MP9, NP1,
MP7, NP8, NP13

NP4 J1P9, MP1,

Tema 5.1 9neMeHTbl KOMOUHATOPUKM 6 4 2 MP3, MP9, NP1,

rMP7, NP8

NP4, NP9, MP1,

8 2 4 2 MP3, MP9, NP1,
MP7,MP8, NMP13

Pa3gnen 4 "'eomeTpua 82 28 22 32

Tema 4.3 MHOrorpaHHuKM 1 Kpyrnble Tena 38 12 8 18

Pasgen 5 KombrnHaTopurka, cTaTucTuUKa m
Teopunsi BePOSITHOCTEN

Tema 5.2 SnemeHTbl TeOPUY BEPOSTHOCTEN 1
MaTemaTMyecKOn CTaTUCTUKM

Bcero 351 117 117 117
2.2 Copep>kaHue y4ebHOM gMCUNNANHbI

BBEOEHWE

BXofHOW KOHTPO/b. WVHCTPYKTVBHBIA 0630p COAepXXaHUs Y4YeOHOW AUCUUNAWHBI U 3HAKOMCTBO
06yu4aloLLMNXCA C OCHOBHbLIMU YCIOBUAMMN U TPEOOBAHMAMM K OCBOEHUIO MPOrpammbl.

Cogfep>kaHue yyebHoro maTepuana:

MaTemaTuka B HayKe, TEXHWKe, 3KOHOMMWKE, WMH(OPMALMOHHBIX TEXHOMOIMSAX W NPaKTUYEeCKOM
JeatenbHocTn. Lenn u  3agaum  M3yyeHMs MaTemMaTUKM Mpu OCBOeHUM npodeccuin CMNO u
cneuunansHocTel CMNO cneunansHocTen CMO.

Buabl yuebHol gesaTenbHOCTY

O3HaKoM/IeHMe C poSibl0  MaTemaTMKW B HayKe, TeXHUKE, 3KOHOMUKe, WH(OPMAaLMOHHBIX
TEXHOMIOTUAX W NPaKTUYeCKOW peATenbHOCTU. O3HaKOM/eHWe C Lensmy 1 3afadamMy  U3yyeHus
maTeMaTuKku npu ocsoeHunn npodeccuin CMNO u cneyunansHocTeli CrO.

Pasgen 1 AJITEBPA

Tema 1.1 Pa3BuTune NoHATUA 0 Yncne

Llenble 1 pauunoHanbHble 4ucna. [elcTBuTenbHble 4ucna. [pUOAMKEHHbIE  BbIYUCIEHUS.
KomnnekcHble umcna. PaumoHanbHble ypaBHEHWS U HepaBeHCTBA. PaBHOCWUILHOCTb  YpaBHEHWIA,
HepaBeHCTB, cucTeM. OCHOBHblE MPUEMbl MX pelleHns (pasfiodXeHne Ha MHOXUTENW, BBeAeHWE HOBbIX
HEN3BECTHbIX, MOACTaHOBKa, rpamyecknii metod). MeTtog NHTepBanoB.

Buabl yuebHoOI feaTeNbHOCTH

BbinonHeHne apudmMeTUYeCKUX AEACTBUI Had YnCNaMun, coyeTas YCTHbIE U MUCbMEHHbIE MPUEMDI;

HaxOXXAeHNe MNPUOAVIKEHHOTO 3HAYeHMs! BEIMYMH W MOFPELUHOCTEN BbluMCNEHWI (abCOMKOTHOW W
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OTHOCHTEIIbHOM);, CPaBHEHHE YHCJIOBBIX BBIPAKEHHH, HAXOXKIACHHE OMIMOOK B MNpeoOpa3oBaHUsIX U
BBIUUCJIEHUSIX (OTHOCUTCS KO BCEM MyHKTaM MPOrPaMMBbl).

O3HakoMIIeHHE ¢ TPOCTEHIINMU CBEACHUSMHU O KOPHSX aIre0pandecKux ypaBHEHHH, TOHSATHIMU
UCCJIEIOBAHNs YPABHEHHUH U CHCTEM yPaBHEHUMN.

Hsydenne Teopun paBHOCHIBHOCTH YPaBHEHHMU U €€ NnpuMeHeHHs. [IoBTopeHue 3anucu perieHus
CTaHIAPTHBIX ypPaBHEHWH, NPUEMOB MpeoOpa3oBaHUsl YPaBHEHUH ISl CBEACHUS K CTaHOAPTHOMY
ypaBHeHUI0. PemieHne cuUCTeM ypaBHEHUH C NMPUMEHEHHEM Pa3JIM4HbIX CIOcO00B. O3HaKOMIIEHHE C
OO0IMMHU BOMPOCAMH pPELICHUs HEPABEHCTB W HCIOJb30BaHHWE CBOHCTB W rpadukoB (QyHKUMI mpH
peLIeHNH HEPABEHCTB.

Pemenne HepaBEHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMYHbIX CIIOCOOOB.

Ilpumenenne MaTeMaTHYECKUX METOJOB IUIsl PELICHMs] COAEPKATENbHBIX 3alad M3 Pa3IU4YHBbIX
oOnacTeil HAyKH U MPaKTUKU. MIHTepIIpeTHPOBaHHE PE3yIbTATOB C YYETOM PEAIbHBIX OTPAHUYCHUH.

Tema 1.2 ®ynxkuuu u rpadpuku

Oyukunu. O6nacTe onpeneNeHUs W MHOXKECTBO 3HAuUeHHWH;, rpaduk (YHKIHH, TOCTPOCHHE
rpadukoB (QyHKLMIA, 3aJaHHBIX PA3TMYHBIME CIIOCOOAMH.

CroiictBa ¢pyHKUMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPaHHYEHHOCTb, MEPUOJUYHOCTb.
IIpomexxyTkn BO3pacTaHUsi M yObIBaHUS, HauOOJblIee M HaMMEHbIIEE 3HAYCHMs, TOYKH HKCTPEMyMa.
I'paduueckas nnTepnperanyst. [Ipumepsbl QyHKIMOHANBHBIX 3aBHCHMOCTEH B PEabHBIX MpOLECcax U
sABeHIsIX. Apudmerndeckue oneparmu Hax GyHkuusamu. CrnoxkHas ¢yHkums (kommnoszuuus). [Tonstue o
HETPEPbIBHOCTH (DY HKIIHH.

Obpatnbie pynkiun. Obnacte onpeneneHuss U obnacTb 3HaueHWH oOpartHON (yHkumu. I'paduk
oOpaTHOW (yHKIHH.

Buabl yueOHoi#l 1eATeIbHOCTH

O3HakOMIIEHHE C TIOHSTHEM NIEPEMEHHON, IPUMepaMH 3aBUCUMOCTEH MEKAY MePEMEHHBIMH.

O3HakoMIIeHHE C TOHATHEM Tpaduka, onpeaeneHne MPUHAUICKHOCTH TOYKU rpaduky (PyHKIHUU.
Omnpenenenue no ¢popmyJie mpocTeimeii 3aBUCHMOCTH Buaa ee rpaduka. Beipaskenue mo gopmye onHoi
nepeMeHHOH uepe3 napyrue. O3HaKOMJIEHHE C oOmpeneieHueM (QyHKUUH, (HOpMYJIUpOBAHHE €ro.
Haxoxnenne obnactu ompeneneHust U oOmacTu 3HaueHUH (yHKuun. O3HAKOMJIEHHE C TMpUMEpaMu
(YHKIMOHAIBHBIX 3aBUCHMOCTEH B PEAJbHBIX MPOIECCAX U3 CMEXHBIX AUCUUIUIMH. O3HAKOMIIEHHE C
JOKa3aTeNbHBIMI  PACCy KIEHMSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW W KBaApaTHYHOW (YHKIHH,
NPOBECHUE HCCIICNOBAHUS JIMHEHHOW, KyCOUHO-TMHEHHOW, IpOOHO-TMHEHHON W KBaJApaTUIHON
¢byHkumii, mocrpoenne ux rpapukoB. Iloctpoerme um urenue rpaduxos ¢yHkumii. HMccnenosanue
¢ynkunu. CocraBiaeHnue BUIOB (pyHKIUI MO TAHHOMY YCJIOBHUIO, PEIICHUE 3a/1a4 HA SKCTPEMYM.

Brimonaenue nmpeobpaszoBanuii rpaduka GyHKIUH.

Uzyuenue nonsimus oopamuoil @ynukyuy, onpeneneHne BUIA U TOCHpoeHue epahura oopammuoil
Qyuxyuu, naxooicoenue ee ooracmu onpeoenenus u ooaracmu 3uavenuii. IlpumeHeHne cBONCTB PyHKUINH
NIPU UCCIIEIOBAaHUH YPAaBHEHUN M PEIIEHUH 3324 Ha SKCTPEMYM.

O3HaKOMIIEHHE C TIOHSTHEM CJIOKHON (PYHKLIUU.

Tema 1.3 KopHu, crenenu u norapugmsi

Kopuu u crenmenu. KopHu HaTypasibHON cTemeHM U3 4ucla U UX cBoiictBa. CremeHu cC
palMOHAJIbHBIMU TOKA3aTessiMU, UX cBOHCTBA. CTeneHu C NeHCTBUTEIbHBIMU MOKazaTeasiMu. CBolicTBa
CTEINEHU C NEHCTBUTEIbHBIM MOKA3aTEIEM.

Jlorapudpm. Jlorapupm unmcnma. OcHoBHOE sorapuMuU4eckoe TOXKAECTBO. JlecsTHUHBIE U
HatypajbHble orapudmel [lpasuna neticteuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

ITpeoOpazoBanue anredpanyecKux BBIPAKCHHH. IIpeobpazoBanne paLMOHANBHBIX,
UPPALMOHAJIBHBIX, CTETIEHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUIECKUX BBIPAKECHUN.

ITokazatenpHast u gorapudmuueckast GpyHkun. Onpenenerns QyHKIMHA, HX CBOHCTBAa U TpaduKHL.
IIpeobpazosanus rpaduxos. IlapajnenbHblii MEPEeHOC, CUMMETPHSI OTHOCHUTENBHO OCeH KOOpAWHAT, U
CUMMETpUsl OTHOCUTEJIBHO Hayana KOOPAWUHAT, CUMMETPUsS OTHOCUTEIBHO MpPsIMOHM, PACTSDKEHHE U
cKaTue BJOJb OCEH KOOPAUHAT.



ITokazatenpHble U jorapudpmudeckne ypapHeHUs:. OCHOBHBIE NMPHEMbI UX pEIIeHUs (Pas3oKeHHe
HAa MHOJKUTEJIH, BBEIEHHE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IpapuyuecKuii MEeTox).

[TokazaTenpHbIe U JorapupmMudeckrie HepaBeHCTBA. OCHOBHBIE TPUEMBbI X PELICHHSL.

Buabl yueOHoi#1 1eATEIbHOCTH

O3HakOMJIeHHE C TOHSATUEM KOpHS #-il CTENEeHM, CBOHCTBAMH paguKajloB U C IMpaBUJIaMU
CpaBHEHHEM KOpHeH. POpMyJIMpOBaHUE ONpPENESEHHUs] KOPHS U CBOMCTB KOpHEeH. Bpruucienue u
CpaBHEHHE KOpPHEH, BBIOJHEHHE NPUKUAKH 3HauUeHus1 KopHs. [IpeobpasoBanne YMCIOBBIX B OyKBEHHBIX
BBIPAXKEHUH, COAep KaLINX paJuKajbl. BeIMONHEeHHEe pacdeToB 1o (GopMyJiaM, COACPKAIIMM pPaaHKaJbl,
OCYIIECTBJISII HEOOXOMUMBIE TOACTAHOBKM H mpeoOpasoBanus. OmnpeneneHne paBHOCHIBHOCTH
BbIpaKeHUIl ¢ paaukanaMu. PelieHune uppanMoHaNbHbIX ypaBHEHUNH. (O3HaKOMJIEHHE C TOHSATHEM
CTENEHU C JEeHCTBUTENBHBIM MOKa3aTeneMm. HaxokneHue 3HAYeHHH CTENEeHW, MWCNONb3ys IpH
HEOOXOIUMOCTH WHCTPYMEHTAJIbHBIE CPENCTBA. 3alHMCbIBAHHE KOPHS N-H CTENEHH B BHUIE CTENEHH C
OpoOHBIM TIOKa3aTesieM u HaoOopoT. PopMyHpOBaHUE CBOMCTB CTeNeHel. BbuucieHune cTemeHeil ¢
pauMOHANBHBIM IOKAa3aTesieM, BBINOJHEHUE MPUKUIKM 3HAYEHUs CTEIEeHH, CPAaBHEHHUE CTENEeHEH.
IIpeobpasoBanne YUCIOBBIX M OyKBEHHBIX BBIPAKEHUH, COAEPIKAIIUX CTENEHH, MPUMEHsSI CBOWMCTBA.
Pemenne noxazaTenbHbIX ypaBHeHUN. O3HakOMJIeHME C NPUMEHEHHEM KOpPHEeW U CTelneHed mpu
BBIYUCJICHUHN CPEAHUX, MPHU JEJIEHUU OTPEe3Ka B «30J0TOM CeueHUN». PellleHne MpUKIagHBIX 3a7ad Ha
CJIOKHBIE IPOLICHTBHIL.

BeinmonHerne mpeoOpa3oBaHUil BRIPpAKEHHH, NMpUMeHeHHe (HOPMYJI, CBSI3aHHBIX CO CBOHCTBAMHU
creneHeil u Jorapudmos. OrmpeneneHne oOJaCTU IOMYyCTHMBIX 3HAYEHHH JIOrapu(MUUECKOTO
BbIpakeHus1. Pemenne norapuMu4eckux ypaBHEHHI.

Beruncnenue 3HaueHMid (PyHKUMU O 3HAUYEHUIO apryMmeHTta. OmnpeneneHue MOJIOKEHUS TOYKH Ha
rpaduke Mo ee KOOpAMHATAM M HA00OpoT. Mcnonb3oBaHre CBOWCTB (DYHKIUH IJIsl CPAaBHEHUS] 3HAYEHUH
creneHeit u norapudmos. [locTpoenune rpadukoB CTENEHHBIX U JIOrapupMUIeCKUX (yHKIUI.

Pemerne moka3aTrenbHBIX U JIOTapU(PMHUYECKHX YpaBHEHUH U HEPABEHCTB [0 M3BECTHBIM

aJIrOpUTMaM.
Pazgen 2 OCHOBBI TPUTOHOMETPUH

Tema 2.1 OcHoBHBIe NOHATUSI TPpUroHOMeTpHuH. IIpeoGpasoBaHusi TPUTOHOMETPHYECKHUX
BbIPA’KEHHH.

OcHosHele noHsTus. Pagnannas mepa yria. BpamarensHoe asmkenne. CHHYC, KOCUHYC, TAHT'€HC U
KOTAHI'€HC YUCIIA.

OcHOBHBIE TpUTOHOMeETpUYeckre ToxkaecTBa. Popmynbl mnpuseneHus. PopMmysbl CIOKEHUS.
Dopmyabl yasoeHus1. @opMy bl MOJOBUHHOIO YA,

[IpeobpasoBarnss TPOCTEHIINX TPUTOHOMETPHUUECKUX BBIpaXKeHHH. I[IpeoOpazoBaHne CyMMBI
TPUTOHOMETPHUECKUX (YHKIMA B TNPOU3BENCHHE W NPOM3BENCHUS B CyMMy. BbIpaxeHue
TPUTOHOMETPHUECKUX (YHKIHIA Yepe3 TAHI'€HC MTOJIOBUHHOTO apTyMEHTa.

Tpuronomerpudeckue pyHnkun. ColicTBa U rpapuku CHHyca, KOCHHYCa, TAHT€HCA U KOTAHT'€HCA.
[IpeoOpazosanus rpadukos. [lapannenpHbIi TEPEHOC, PACTSIKEHUE U CXKATHE BIIOJIb OCeH KOOPAUHAT.

Buabi yueOHO# 1eaTeIbHOCTH

Hsydenne paguaHHOrO METONAa M3MEPEHMs YIVIOB BPAIEHUS U UX CBSI3M C IPagyCHOM MepOH.
HzobpaskeHne yriioB BpalleHUs] HA OKPY>KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIA C €r0 PACMIONOKEHHEM.

DopMyIHpOBaHUE ONPENETICHUH TPUTOHOMETPHUYECKHX (PYHKIUI Ui YIJIOB MMOBOPOTA U OCTPBIX
YTJIOB MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA H OOBSICHEHNE X B3aUMOCBSI3H.

Ilpumenenne OCHOBHBIX TPUFOHOMETPUYECKUX  TOXKAECTB  JJIs1  BBIYMCICHHMS  3HAYEHUU
TPUTOHOMETPUYECKHUX (DYHKIUH MO OHOM U3 HUX.

UzydeHne OCHOBHBIX (OPMYJI TPUTOHOMETPUU: (POPMYJIBI CIOKEHHMs, YABOSHHUs, MPeoOpa3OBaHUs
CYMMBI TPUTOHOMETPHUYECKHX (DYHKUMH B NMPOU3BENCHHE U NMPOU3BEACHUS B CYMMY W NPUMEHEHHE NpPHU
BBIYHCJICHUH 3HAYECHUsI TPUTOHOMETPUUYECKOrO BBIPAXKEHUS U YIIPOLIECHHUS €r0.

O3HakoMJIeHHE CO CBONCTBaAMHU CUMMETPUHM TOYEK HAa €AMHMYHOM OKPY>KHOCTH U NMPUMEHEHHE UX
1151 BbIBOJA (POPMYJT IPUBEACHUSI.



O3HakoMIIeHHE C TIOHSATHEM HEMpPEPBIBHOW Meproanveckoil (QyHKIMH, (OpMyIHPOBAHHE CBOWCTB
CHHYyCa U KOCHHYCa, IOCTPOSHHE UX IpaduKoB.

O3HakOMJIEHHE C TTOHATHEM TaPMOHHYECKUX KOJIeOaHUH M MPUMEpPaMH FApMOHUYECKHX KOJeOaHMi
IUIS1 OTIMCAHMSI MPOLIECCOB B (PH3HKE U APYTUX OONACTAX 3HAHMSL.

O3HakOMIIEHHE C TOHATHEM pPa3pPbIBHOW MEPHONUYECKON (QyHKUUH, (POPMyJIHPOBAHUE CBOWCTB
TAHT€HCA M KOTAHI'€HCA, IIOCTPOCHUE HX IPa(UKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs1 H HEPABEHCTBA

Tpuronomerpudeckue ypaBHeHHsI U HEpaBeHCTBA. IIpocreiiire TPUroHOMETPUIECKUE YPABHEHHUSL.
Tpuronomerpudeckne ypaBHeHHs. OCHOBHBIC MPUEMBI WX peIIeHUs (pa3jokeHHe Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX ). [IpocTeliinne TpUroHoMeTpuiecKrue HePaBeHCTBA.

OO6patHble TpuroHOMeTpHUuecKre QyHKINH. APKCHHYC, apKKOCHHYC, aPKTaHT'€HC.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMIIeHHE C MOHATHEM OOpaTHBIX TPUTrOHOMETpHUecKNx (QyHKuuH. M3yueHue ompeneneHuii
apKCHHyCa, apKKOCHHYyCa, apKTaHreHca 4ucia, (GopMyNnpoBaHUE WX, H300paKeHHe Ha COMHUYHOM
OKPY>KHOCTH, IPUMEHEHHUE MIPU PELICHUHN YPABHEHUI.

Pemenne nmo ¢opmysiaM u MO TPUTOHOMETPUYECKOMY KPYTy MPOCTEHIINX TPUTOHOMETPHUECKUX
ypaBHeHuil. IlpuMeHeHne OOIMX METONOB pEIIEHUs ypaBHEHUH (NMpUBEACHHWE K JIMHEHHOMY,
KBapaTHOMY, METOJ pAa3jIOKEHUs HAa MHOXHUTENIHM, 3aMEHbl TEPEMEHHOH) TpU  peIeHUH
TPUTOHOMETPUYECKUX  YPAaBHEHMH. YMEHHE OTMe4YaTb HAa Kpyre peLIeHHs  MPOCTEeHINNX
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpumeneHue CBOHCTB (PYHKUMH [JIs1 CpPaBHEHUs 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKLUH,
pelIeHnsl TPUrOHOMETPUYECKUX YPABHEHU.

IToctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PyHKIUI 1 onpeneneHue no rpagukam ux
CBOMCTB.

Pasznen 3 HAYAJJA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 llpoussoanasi yHKLIHMH H ee IPUMEHEHHE

IMocnenoBarenpHOCTH. CrIOCOOBI 3a1aHUS M CBOICTBA YHCIIOBBIX nocienoBatenbHocTell. [TonsTre o
npeaene MOCJIEIOBATEIbHOCTH. CymecTBoBaHue npenena MOHOTOHHOHN OrpaHUYeHHON
MOCJIEIOBATEIbHOCTH. CymmMmupoBaHue MOCJIEOBATENbHOCTEH. beckoneuno yObIBaroIas
reOMeTPUYECKast IPOrPECCHs U €€ CyMMa.

IIpoussonnas. IloHsiTHe O MPOM3BOMHON (PYHKIMH, €€ TeOMETPUYECKHd M (PU3NUIECKUH CMBICIL
VYpaBHeHue KacatenbHOW K rpaduky ¢yHkimun. IIpon3BomHBIE CyMMBI, Pa3HOCTH, MPOH3BENEHHUS,
gacTHOro. IIpou3BomHbIE OCHOBHBIX 3JeMEHTapHbIX (QyHKOwWA. I[IpuMeHeHHe NPOWU3BOAHONW K
uccienoBannio GyHKUMN u noctpoeHuro rpadukos. [Iponssonnbie 0OpaTHONH (PYHKIMM M KOMIIO3HIIUU
(bYHKIUH.

IIpumeps! HCMONB30BAHUS MPOU3BOAHON JUJIs1 HAXOXKAECHMSI HAWIYYIIEero pelleHHs] B MPUKIAJAHbIX
3amavyax. Bropas nmpowsBonmHas, ee reoMeTpudeckuil u pusudeckuii cMbict. HaxoxaeHue CKOpOCTH st
nporiecca, 3a1aHHOTro (GopMyJIOH 1 rpaguKoM.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMJIeHHE C TIOHATHEM YHCJIOBOH IOCIENOBATENBHOCTH, CIIOCOOAMH €€  3aJaHus,
BBIUHCJICHUSIMH €€ WICHOB. (J3Hakomaenue ¢ nousmuem npeoeia nocireoosamensvrocmu. O3HaKOMIIEHHE
C BBIUHCIIEHHEM CYMMBbI OECKOHEYHOIO YHCJIOBOrO psfa Ha NMPUMEPE BBIYMCICHUS CyMMbl OECKOHEUHO
yObIBaroIlell TeOMETPUYECKOW TMporpeccud. PemeHue 3amad Ha npuUMeHeHHe (POpPMyJbl CYyMMBI
OeckOHEYHO yOBbIBaKOIIEH TeOMETPUUYECKON MPOrPECCHH.

O3HakoMIIeHHE C TIOHSATHEM MPOW3BOAHON. M3yueHue u GopMynnpoBaHHE €€ MEXaHHYECKOro U
reOMEeTPUUYECKOTO CMbICIIA, W3yUYE€HHE alfOPUTMA BbIYUCIEHUS] MPOU3BOIHON Ha MpUMEpE BbIYMCIEHUS
MT'HOBEHHOH CKOPOCTHU M YIJIOBOTO Kod(duumenTa kacareapbHol. CocTaBieHne YpaBHEHUsI KacaTelnbHON
B o0OmeMm Buze. YCBOoeHHe mnpaBui AuddepeHIUpOBaHUs, TaOJHMIBl MPOU3BOAHBIX 3JIEMEHTAPHBIX
byHkumii, npuMeHeHne A nuddepeHIpoBaHns (QYHKIUN, COCTABJIEHHsS YPAaBHEHUS KacaTeJbHOH.
UsyueHne TeopeM O CBs3M CBOHCTB (PYHKUMH W TMPOU3BONHOW, (hopmynupoBka ux. llpoenmenue c
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MOMOIIBIO MTPOU3BOAHON MCCIIENOBAaHUs (PYHKUUH, 3aAaHHOW (HOpMYJIOi. YCTaHOBIICHNE CBSI3U CBOWCTB
(YHKIMU ¥ TPOU3BOAHOM IO UX rpaduKam.

[IpuMeHeHne NMPOW3BOAHOM Ui PELICHUS 3a7a4 Ha HAXOKACHHWE HauOOJbINEro, HAUMEHBIIETO
3HAYEHUS U HA HAXOXAECHUE SKCTPEMyMa.

Tema 3.2 UnTerpaj u ero npuMeHeHue.

[TepBooOpasznast u uHTerpan. [IpuMeHeHNe onpeneneHHoro NHTerpaia Uil HaXOXKISHHs TUTOIAaN
KpUBOJHHEHHOH Tpanenun. @opmyna Hetorona-Jleioanua. Ilpumepsl npuMeHeHns: HHTerpaia B (pU3NKe
Y T€OMETPHUU.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMIIeHHE C TIOHATHEM UWHTerpajsa M mepBooOpa3HOoW. M3ydeHne npaBuiia BBIYHCICHUS
nepBooOpasHoil U Teopembl HetoToHa- JleiiOHuma. Pemenwe 3amau Ha CBsi3b nepBooOpasHOH U ee
MPOM3BOIHOM, BEIYUCICHHE IEPBOOOPA3HOMN 1St TaHHON (PYHKLIHUU.

Pemenne 3amay Ha MpUMEHEHHE UHTErpasia AJisl BBIYHCICHNS (PU3NIECKUX BEJIMYHMH U IJIOMIAEH.

Pasznen 4 TEOMETPUA

Tema 4.1 KoopauHatel 1 BeKTOpBI.

[IpsiMoyronbHasi (AekapToOBa) CUCTEMa KOOPAWHAT B MPOCTpaHCTBEe. POpMyia paCCTOSHHS MEKIY
OBYMs TOYKaMU. Y paBHEHUS CPePbl, HIOCKOCHU U NPSMOII.

BexTtopel. Moayib Bektopa. PaBeHcTBO BekTOpoB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PaznokeHne BEKTOpa MO HAMpPaBJICHUSAM. YTOJI MEXIy AByMs BekTopaMu. IIpoekius BekTopa Ha
ocb. Koopaunate! Bektopa. CkanspHOe NpOou3BeIeHIE BEKTOPOB. Mcronp30Banne KOOPAUHAT U BEKTOPOB
MPU PELIEHUH MAaTEMATUYECKUX U MPUKIAJHBIX 3a/1a4.

Buapl yueOHoi#1 1eATEIbHOCTH

O3HakoMJIEHUE C TIOHATHEM BeKTOpa. M3yueHue nekapToBON CHCTEMbl KOOPAMHAT B MPOCTPAHCTBE,
MOCTPOEHHUE MO 3aJAHHBIM KOOPAMHATAM TOUYEK U MJIOCKOCTEN, HAXOKIAEHUE KOOPAUHAT TOUYEK.

HaxoxxneHue ypaBHEHHH OKPY)KHOCTH, cC(epbl, IJIOCKOCTH. BbIUMClIEHHE paCcCTOSHUN MEXKITY
TOUKaMu. HM3yuyeHue CBOWCTB BEKTOPHBIX BEJWYUH, MPABUJ PA3JIOKEHHS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUJI HAXOXACHUS KOOPAMHAT BEKTOpPAa B MPOCTPAHCTBE, MPABWI JEUCTBUN C
BEKTOPaMH, 3aAaHHBIMH KOOPJAUHATAMHU.

IIpumeHeHue Teopuu NpU PELIEHUM 3aa4 HAa JACUCTBHUS C BekTOpamu. M3ydeHue CKalIApHOro
MPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO YPABHEHUS NMPAMOM U IJIOCKOCTH

[IpumeHeHne Teopun MPU PELIEHUU 3a]a4 Ha EUCTBUS C BEKTOpPaMU, HA KOOPAMHATHBIA METON,
MPUMEHEHNUE BEKTOPOB JJIs1 BIUMCJIEHUsI BEJIUYUH YIJIOB U PACCTOSTHUI.

O3HakOMJIEHUE C JOKA3aTEJbCTBAMHU TEOPEM CTEPEOMETPUHU O B3AUMHOM PaCIOJIOKEHUH TIPSIMBIX U
TJIOCKOCTEH C UCTIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsimMbie M NVIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue ABYX MPsIMBIX B MpOCTpaHCTBe. IlapannenbHOCTh NPSAMON U IMJIOCKOCTH.
[MapannenbHocTh MIOCKOCTEN. [lepneHauKy IApHOCTD NPSIMOM U MJIOCKOCTH.

IlepnenauKkyisp 1 HAKJIOHHAS. YTOJI MEXIY NPSAMON U INIOCKOCTBIO. JIByrpaHHbIH yTroJL.

Yron wmexnay mmiockocTsMU. IlepneHnukynspHOCTE ABYX IUIOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHUsl MPOCTPAHCTBA. MAPaJUIEIBHBIA MMEPEHOC, CHMMETPHS OTHOCHUTENBHO IIJIOCKOCTH.
[TapannenbHoe MPOEKTUPOBAHUE. [Tnomane OpPTOrOHAJBHOU MPOEKLINH. Hzobpakenue
NPOCTPAHCTBEHHBIX (pUryp.

Buabl yueOHoi#1 1eATEIbHOCTH

DopMyIUPOBKAa U NMPUBENCHHUE NOKA3aTENbCTB NMPU3HAKOB B3aUMHOIO PACMOJOXKEHUS MPSMBIX U
mockocTel. Pacno3sHaBaHue Ha 4depTekax M MOIENSAX PA3IMYHBIX CIYy4aeB B3aMMHOIO PACIOJIOXKECHUS
NpPSIMBIX UM IUIOCKOCTEH, apryMEHTUPOBAHHE CBOMX CYyXXACHUN. DPOpMYJIHpPOBaHUE ONPEACIEHUI,
MIPU3HAKOB U CBOMCTB MAPAUICNBbHBIX M MEPHNEHAUKYJSIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEMHBIX
yIJIOB. BBINONHEHNE MOCTPOEHUs YIJIOB MEXKAY MPSMBIMU, IPSIMON U IMJIOCKOCTBIO, MEXAY IUIOCKOCTSIMHU
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[0 ONMCAHUI0 U PAaClO3HABAaHWE UX Ha Mopensax. IIpuMeHeHne NPU3HAKOB M CBOMCTB PaCIOJIOXKEHUS
NpsSMBIX M TUIOCKOCTEH TpH pemeHud 3anad. M3o0pakeHne Ha pPUCYHKAaX W KOHCTPYHMPOBAaHHE Ha
MOAEISAX MEPHNEeHAUKYJSIPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSIMBIX, MapajuIeNbHBIX IUIOCKOCTEH, YIJIOB
MEXKIY MPSIMOH M TUIOCKOCTBIO M OOOCHOBAHHE TIOCTPOCHUSI.

Pewenue 3a1a4 Ha BbIYMCIEHUE T€OMETpUYECKUX BeIUUMH. ONMUChIBaHUE PACCTOSHUSA OT TOUKH 10
MJIOCKOCTH, OT MPsIMOM 0 MJIOCKOCTH, MEXKAY IUIOCKOCTSIMU, MEKAY CKPELIMBAOLIIUMU MPSIMBIMH, MEXKITY
MPOM3BOJIbHBIMU (PUTypaMH B IPOCTPAHCTBE.

@DopMyIHpPOBaHUE W TOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHSAX (TEOPEMBbI CYLIECTBOBAHMS,
cBoiicTBa). M300pakeHne Ha uepTekax W MOJENAX PACCTOSHUS M OOOCHOBAHHE CBOHMX CY KICHHH.
OnpeneneHne W BBIYHCICHHE pACCTOSIHMN B MpocTpaHcTBe. llpumeHenne QopMmyn u  Teopem
IUTAaHUMETPUH s perieHust 3anad. O3HaKOMIIEHHE C MOHSATHEM IapajulesIbHOrO MPOEKTUPOBAHUS U €ro
cBorictBamu. @opMyIHpOBaHHE TEOPEMBI O IUIOIAAN OPTOrOHAJIBHON NPOEKLIMA MHOTOYTOJIbHHUKA.

[Ipumenenue Teopun Ui 0OOCHOBAHMS MOCTPOSHUH M BBIYHUCIEHUH. APryMEHTHPOBAHHUE CBOMX
CYXI€HUH O B3aUMHOM PaCIOJIOKEHUH POCTPAHCTBEHHBIX QUTYD.

Tema 4.3 MHOrorpaHHUKH H KpyIJble TeJaa

Bepmunbr, peOpa, rpaHm MHOrorpaHHuka. PasBepTka. MHoOrorpanHble yribl.  Bbimykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HakjoHHas mnpusma. IlpaBunbHas mnpusma.
[Mapamnenenunen. KyO. Ilupamuna. IlpaBunpHass mnupamMuga. YcedeHHas mnHpamuzpa. leTrpasnap.
Cummerpuu B KyOe, B mapaenenunene, B npusmMe u nupamuae. Ceuerns Kyda, MPU3Mbl U MUPAMUIBL.

[IpencraBieHne O NPaBHJIBHBIX MHOTOTPaHHHKAx (TeTpaszape, Kybe, OKTa’ape, AOmEKadaApe U
UKOCa3Ipe).

Humuuap u xonyc. YcedeHHblli koHyc. OCHOBaHUe, BbICOTa, OOKOBAsi MOBEPXHOCTh, 0Opasyromasi,
pasBepTka. OceBble ceueHUs M CEeueHHs, NapajuleNbHble OocHOBaHMIO. Illap u cdepa, mx ceueHws.
KacarenpHas miockocTts k chepe.

Obbem u ero wusmepenus. MuterpambHas ¢opmyna obbema. @opmynsl obObema KkyOa,
NPSMOYTOJIBHOTO TapaJUIeNienniena, npu3Mel, LpiuHApa. DPopMmynbl oObeMa mHUpaMuibl U KOHycCa.
DopMyJIBI IIIOMIAIN TIOBEPXHOCTEH HIITMHPA U KOHYca. DopmMyibl o0beMa 1apa u riomaay chepsol.

[Mono6ue ten. OTHOIICHUS IUIOLIAACH MOBEPXHOCTEH 1 00BEMOB TOJOOHBIX TEll.

Buapl yueOHoi#1 1eATEIbHOCTH

Onucanune U XxapakTepUCTHKA PA3JIMYHBIX BUJIOB MHOTOTPAaHHUKOB, NIEPEUUCIEHNE UX 3JIEMEHTOB U
cBoiicTB. M300pakeHne MHOTOTPaHHUKOB W BBITIOJHEHUE IMOCTPOSHHSI Ha M300pPaKEHUSIX M MOJIEISX
MHOTOIPAaHHUKOB. BbIYncieHne JTUHEWHBIX 3JIEMEHTOB M yIJIOB B MPOCTPAHCTBEHHBIX KOH(PHUTYparusx,
apTYMEHTHPOBAHNWE CBOMX CYy)KIEHHMHA. XapakTepUCTHKa U H300paKeHHUE CEUCHUS, pPa36epmKu
MHO202PAHHUKOG, BBIYHCIICHUE TIIomanei moeepxHocTed. [locTpoeHne mnpocTedmux cedeHwin Kyoa,
npusMsbl, nupamuabl. [IpuMenenne pakToB U CBENEHUH U3 IIJIAHUMETPHU.

O3HakoMIIeHHE C BHJAMH CUMMETPHUI B IIPOCTPAHCTBE, (POPMYIUpOBaHIE ONPEIEICHHA U CBOWCTB.
XapakTepucTuKa CUMMETPUHN TeJl BpallleHuss © MHOrorpaHHukoB. IlpumeHeHne cBONWCTB CUMMETPUH NPU
pemeHnn 3amad. Mcmonb3oBaHue NPHOOPETEHHBIX 3HAHMH ISl MCCIICIOBAHUS M MOJEIMPOBAHUS
HECJIOKHBIX 3ana4. M300paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJIHEHHE PUCYHKOB MO YCIOBHUSIM
3a4a4.

O3HakoMIleHHE C BHZAMHU TeJl BpameHus, (QOpMyJIHpOBaHHE WX ONPEACTICHUH W CBOWCTB.
@DopMyIHpOBaHHE TEOPEM O CEUEHHH IIapa IUIOCKOCTBI0 U IUJIOCKOCTH, KacaTelbHOH K cdepe.
XapaxkTepucTiKa U N300pakeHNe TNl BPAILEHHUs], UX Pa3BEPTKH, CEUEHHs. PelmeHune 3amad Ha MOCTPOECHUE
CEUCHUMN, BBIYUCIIEHUE JJINH, PACCTOSIHUM, YTJIOB, muiomaaeh. [IpoBeaeHne qoka3aTeIbHbIX PacCy KACHUM
npu pemieHuu 3aznad. IlpumeHeHHe CBOICTB CHMMETpPUM IPU pELIEHUM 3a7ady Ha Teja BpalleHus,
koMOuHanmo Ten. M3o0pakeHre OCHOBHBIX KPYIJIBIX TEJ M BHIMTOJIHEHHE PUCYHKA 10 YCJIOBHIO 3a/1a4H.

O3HakoMIIeHHE C TIOHATUSAMH IUIOIAAN 1 00beMa, akCHOMaMH M cBOlicTBaMu. Pernenue 3amad Ha
BBIUMCJIEHUE IUIOMIaNell TUIOCKHX (UIyp C NMPUMEHEHHEM COOTBETCTBYHOIIUX (opMysl U (PaKTOB H3
wiaHuMetrpun. M3ydeHne TeopeM O BBIYUCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIlEHUE 3a7ad Ha
npuMeHeHne (opMyJa BbIUUCIEHHS 00beMOB. HW3ydenne QopMmyn ansd BBIYUCICHHS IUTOLIANEH
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MOBEPXHOCTEN MHOFOrpaHHWKOB W Ten BpauwieHus. O3HaKOMeHWe C MeTOAOM BbIYMCNEHWS Mowaan
MOBEPXHOCTY Chepbl. PelueHne 3afay4 Ha BblUMCNeHMe NNOLaLei MOBEPXHOCTY NPOCTPAHCTBEHHBIX TeN.
Pasgen 5 KOMBVHATOPUKA, CTATUCTUKA N1 TEOPNA BEPOATHOCTEWN

Tema 5.1 9nemMeHTbl KOMOUHATOPUKN

OCHOBHble MOHATUA KOMOMHATOPUKWU. 3afaym Ha MOACYET uymcna pasMeLLeHWi, nepecTaHOBOK,
coyeTaHuii. PewweHue 3aaay Ha nepe6op BapuaHToB. ®opmyna 6UHOMa HblOTOHA.

CBoiicTBa GMHOMUHAIbHBIX KO3QgUUmeHToB. TpeyronbHKK Mackans.

Buabl yuebHOW fesaTeNIbHOCTU

M3yueHune npasunia KOMOUHATOPUKK U NPUMEHEHNE NPU PELLEHNN KOMOMHATOPHbIX 3ajay.

PelleHne KOMOMHATOPHBIX 3834 MeTOLOM nepebopa 1 Nno Npasuy YMHOXKEHUS.

O3HaKoM/IEHME C NMOHATUAMU KOMOUHATOPUKMK: pasMeLLeHnAaMN, CoYeTaHUAMKU, NepecTaHOBKamn v
(hopMynamun Ans ux BblYUCNeHUs. OOBbACHEHUE WU NPUMeHEeHUe (HOpMY/ A/1S BbIUYMC/IEHUS pPa3MeLLeHN,
MepecTaHOBOK W COYeTaHW npu peweHnn 3agad. O3HakoMieHMe ¢ 6GMHOMOM HblOTOHA W
TpeyrofibHUKOM [ackans. PelueHne MpakTUUYECKMX 33fady C WUCMO/b30BaHWEM MOHATUIA U NpaBun
KOMOVHATOPUKMN.

Tema 5.2 DnemMeHTbl TEOPUWN BEPOSTHOCTEN U MaTEMATUYECKON CTAaTUCTUKM

CobbiTvie, BEPOSTHOCTb COObITUS, CMOXEHWe W YMHOXEeHWe BepoATHOCTel. [loHATME ©
HE3aBNCMMOCTI COObITUIA. [JMCKPeTHaa cnyvaiiHas BeMUMHA, 3aKOH ee pacrpegeneHus.

YUncnosble XapaKTepPUCTUKN AUCKPETHOM CAy4vyaliHOM BeNWYMHbI. TMOHATME O 3aKOHe 60NbLUNX
yucen.

MpenctaBneHne faHHbIX (Tabnuubl, guarpaMmbl, rpaukm), reHepanbHas COBOKYMNHOCTb, BbIOOPKa,
cpeaHee apugmeTnyeckoe, meanaHa. MoHATUE 0 3aavax MaTeMaTUYECKO CTaTUCTUKN.

Buabl yuebHoM fesaTeNbHOCTH

M3yyeHne Knaccuyeckoro onpefenieHnsi BepOSTHOCTU, CBOWCTB BEPOATHOCTW, TEOPEMbl O CyMMe
BepOATHOCTEN. PacCcMOTpeHue NMpUMEpOB BbIYUCNEHUSA BEPOATHOCTel. PelleHne 3afjay Ha BbIUYWCIEHME
BEPOSITHOCTEN CoObITUIA. O3HAKOM/IEHME C NPeACTaBNEHMEM YNCMOBbIX JaHHbIX U UX XapaKTepUCTUKAMMN.

PelleHre NpakTUYeCKMNX 3aaa4y Ha 06paboTKy YMCNOBbIX AaHHbIX, BbIYMC/IEHNE UX XapaKTepUCTUK.

3 YCNOBUA PEATN3ALMN YUEEHOW ANCLUMTNHBI
3.1 MaTepunanbHO-TeEXHNYECKOe 0becneyeHune
[ns peanusaymmn nporpammbl y4e6HON AUCLMNAMHBI MPeLyCMOTPEHbI Chnefytolmne creunaibHble
NMOMELLEHMNSA N OCHALLEHME:
Tun v HanmeHoBaHMe
creuvanbHOro nomeLLeHns
KabWHeT MaTeMaTUYecKux gucumnamH  MynbTuMeauiiHble  CPefACcTBa  XpaHeHWs,  nepejayn U

OcHalleHMe CreLnanbHOro NoMeLLeHNS

npeacTaBneHuns NH(opMaLnn. Y4yebHO-MeTOMYecKas
[LOKYMeHTaUus, ANLaKTUUYeCcKue cpeacTsa.
lMomelLeHVe Ans CaMOCTOATE/IbHON lMepcoHanbHble KOMMblOTepbl ¢ naketom MS Office, BbIxofom
paboTbl 06yyvatoLLmxca B VIHTEpPHET ¥ C JOCTYNOM B 3/IEKTPOHHY UH(OPMaLMOHHO-

obpa3oBaTe/ibHY0 cpefly YHUBepcuTeTa

3.2 Y4ebHO-MEeTOANYECKOE N MHOPMALMOHHOE 0becreveHne peanmsalnm nporpaMmbl
OCHOBHbIE NCTOYHUNKMU:

1 AHTponoBa, H. B. Anrebpa »u Hayana MaTeMaTU4YeCKOro aHanmsa. KOHCMeKT neKuui
[3neKTp0HHbu‘/’| pecypc] :y4ebHoe nocobue / H. B. AHTponosa ; MI'TY. - Maruutoropck : MI'TY, 2017.
66cC.: Tab”N., rpacg. - Pexxum focTyna:

https /Imagtu.informsvstema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true. - MaKpoOObEKT.


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

2. bawmakos, M. V. MaTtemaTuka [SneKTpoHHbIN pecypc] : y4ebHuk / bawmakos M.U. — Mocksa
: KHoPyc, 2019. — 394 c¢. — (CrO). — ISBN 978-5-406-06554-9. — Pexum poctyna:
https://book.ru/book/929528

[JononHnTeNbHbIE NCTOYHUKMK:

1 A63anoBa, H. M. MaTemaTtuka: anrebpa u Hayana aHanmsa, reoMeTpua [SNeKTPOHHbIN pecypc] :
npaktukym [gna CMO] / H. M. A63anosa, HO. H. Cagumkosa, HO.®. CuBunbkaesa ; MITY. -
MarHutoropck : MITY, 2017. - 1 anektpoH. ont. auck (CD-ROM). - Pexum pgoctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true. - MakpooObeKT.

2. Wwmnar, P. A. Anrebpa. 3agauHuUK-NpakTUKyM [ONeKTPOHHbIA pecypc]: Yue6Hoe nocobue /
P. A. Wwmuar. - CaHkr-lMetepbypr: CMHory, 2016. - 4. 4. - 184 c - Pexum pgocryna:
https://new.znanium.com/read?id=302340 - 3ar/. ¢ 3KpaHa.

3. AumeHes, J1. T. MaTtemaTuKa B npumepax 1 3agavyax gna noArotoBkn K E3 n noctynneHunio B
BY3 [OneKTpoHHbIM pecypc]: yd. noc. / J1.T. AumeHeB, 2-e u3g., gon. - MockBa: By30BCKMIA y4ebHUK,
HUL NH®PA-M, 2016. - 336 c. - Pexxum pgoctyna: https://new.znanium.com/read?id=32448 - 3arn. c
JKpaHa.

MporpammHoe oGecrieyeHune n VIHTepPHeT-pecypchbi:

HanmeHoBaHue 1O Ne [loroBopa CpoK [eincTBmns NNLeH3nn
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  [1-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaHAApPTHbIN 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 cBOOOLHO pacnpocTpaHsemoe beccpoyHo

MNHTepHeT-pecypchbl

1 ®depaepanbHbIil LEHTP MH(OPMAaLMOHHO-06pa3oBaTeNlbHbIX pecypcoB - PLINOP [SneKTPOHHbIiA
pecypc]. - Pexum goctyna: www.fcior.edu.ru, cBO60AHbINA. - 3arn. ¢ aKpaHa. H3. pyc.

2. EgnHaa konnekumsa umgpoBbiX 06pa3oBaTe/ibHbIX PecypcoB [DNeKTPOHHBIA pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBO60AHbINA. - 3arn. ¢ 3KpaHa. f3. pyc.

3. IHTYWT - HauMOHa/bHbIA OTKPbITbIA YHUBEPCUTET. [DNEKTPOHHbIN pecypc]. - Pexxum goctyna:
www.intuit.ru/studies/courses, cBO60AHbIN. - 3ar/. ¢ aKpaHa. 3. pyc.

4. MEGABOOK: yHuBepcanbHaa aHunknoneaus Kupunna n Medoans. [SneKTpoHHbI pecypc]. -
Pexxum goctyna: https://megabook.ru/, cBo60AHbIN. - 3arf. ¢ akpaHa. f3. pyc.

5. ®epepanbHblii 06pa3oBaTeNibHbIA nopTan «HHOpMaLMOHHO-KOMMYHUKALNOHHbIE TEXHOIOM UK
B 06pa3oBaHuUM». [DNeKTPOHHbIA pecypc]. - Pexxum poctyna: http://window.edu.ru/resource/832/7832,
CBOGOAHbIN. - 3ar/. ¢ sKpaHa. 3. pyc.

6. MopTan umdpoBoro o6pa3oBaHus. [INEKTPOHHbLIA pecypc]. - Pexum goctyna: www.digital-
edu.ru, cBO6OAHBIN. - 3ar/. ¢ aKpaHa. H3. pyc.

7. EanHOe OKHO focTyna K obpasoBaTtesibHbIM pecypcam Poccuitickort ®efepaummn [SneKTPOHHbIA
pecypc]. - Pexum goctyna: http://window.edu.ru/, cBO60AHbINA. - 3arf. ¢ aKpaHa. HA3. pyc.

3.3 YuebHO-MeTOANYECKOE 0becreveHne camoCcToATeIbHON PaboThl 06yYaoLLNXCA

CamocTosTeNbHas paboTa ABnseTcA 0643aTe/IbHOM AN8 KaXKAoro obydvatoulerocsd. CamocToATeNbHas
paboTa MOXeT OCYLLeCTBAATLCA WHAMBUAYa/IbHO WAW TPynnamu B 3aBUCMMOCTM OT Uen, 06bema,
KOHKPETHOW TeMaTUKK CaMOCTOSATENIbHOW PaboTbl, YPOBHS CNOXHOCTU, YPOBHSA YMeHWIA 00yYatoLLMXCS.
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KoHTponb pe3ysnbTaTOB BHEAYIUTOPHOM CaMOCTOSATEIbHONU PabOThl OCYIIECTBISTHCS B IMpeaeax

BPEMEHH, OTBEICHHOrO0 Ha OOs3aTeNbHble y4eOHble 3aHATHUS W BHEAYJAUTOPHYIO CaMOCTOSITEIBHYIO
paboty ofyuaromuxcst mo y4eOHOH DUCIUIUIMHE, MPOXOIUT KaK B MHCBMEHHOH, TaK W YCTHOW WM
CMEIIIaHHOH (opMe, ¢ MPenCTaBICHUEM U3ICTHs WK MPOAYKTa TBOPUECKOH eATETbHOCTH.

B kauecTBe (opM U METOOB KOHTPOJISI BHEAY AUTOPHON CAMOCTOSITETIbHON PadOThI UCTIONB3YIOTCS:

MPOBEPKA BBITIOJIHEHHOW pabOThI MPenoaBaTeieM, CEMUHAPCKIE 3aHSITHS, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE Pa0OTHI, 3aI[UTa TBOPUYECKUX padoT U Ap.

Ne | HaumeHoBaHMe pa3iesna/TeMbl Buner 3aganmii 111 CaMOCTOSITENIbHON BHEAy AUTOPHOH pabOThI
1 Texcr 3apanus: Tunoseie pacueTHoO-rpaduueckue padoTsl
Tema 1.1. Passutue nonsitust o | Heas: yruyOieHue paHee nm3y4eHHOro MaTepuaa, BeipaboTka
qucie YMEHH U HaBBIKOB I10 MMPUMEHEHHIO (POpMYJI, COCTABICHHIO
Tema 3.1. I[Iponssonnas AJIrOpUTMAa TUIOBBIX 3aJaHUN, IPUMEHEHHE MOy YeHHBIX
($yHKIMU U ee TPUMEHEHHE 3HAHUN Ha NPAKTHKE.
Tema 3.2 MHTeErpan u ero PexomeHaanu no BbINOJHEHHIO 321aHUS . BBITIOJIHEHNE
MIPUMEHEHNE YIOPaXHEHUN MO MPEAJIOKEHHOMY aIrOpUTMy
Tema 4.3 MHOrorpaHHuku u CaMOCTOSITENIbHBIN TOUCK AJITOPUTMA BBITTOJHEHUS
KpYTJIbIE Tena yHIpaXHEHUN
Kpurtepuu oneHKH: TOUHOCTb pacueToB; 0OBEM BBITIOITHEHHBIX
3amaHuii, opopmieHue.
2 Tema 1.1 Pa3sButue noHsATHs 0 Texcer 3apaHusi: BBINOTHUTE TECT.
quce Heanb: 0OpaboTka, 3aKperyieHue U CUCTEMATH3AIMsI 3HAHUH T10
Tema 1.2 @yHkumu 1 rpaduku | TEME 3aHATHSL
Tema 1.3 KopHuy, crenenu u PexomeHaanyu no BbINOJHEHUIO 321aHHUS
norapudmbl 1. IIpounTaTh KOHCHEKT TEMBI
Tema 2.1 OcCHOBHBIE TOHATUSA 2. W3yunth MaTepuan yueOHHKA
TPUTOHOMETPUU 3. BBINONIHUTL 3aaHUA TECTA.
Tema 2.2 Tpuronomerpuueckue | Kpurepunm oumeHkH: ypoOBEHb YCBOEHHUsSI TEOPETHUECKOIO
YPaBHEHHUs U HEPABEHCTBA MaTepuana.
Tema 3.1 IIponssonnas
(byHKIMU U ee TPUMEHEHHE
Tema 3.2 MHTErpan u ero
MIPUMEHEHHE
Tema 4.1. Koopaunate! n
BEKTOPBI
Tema 4.2. IIpsmble n
MJIOCKOCTH B IIPOCTPAHCTBE
Tema 4.3. MHOrorpaHHuku u
KpYTJIbIE TeNa
Tema 5.1. DnemeHTbI
KOMOWHATOPHKH
Tema 5.2 DnemMeHThl TEOpUU
BEPOATHOCTEN U
MAaTE€MaTHYECKON CTATUCTUKHU
3 Tekcr 3apanus: CocTaBUTh ryioccapuii (3sieMeHT MopTdhOHo)

Tema 1.2. @ynkunu u rpaduxu
Tema 4.2. IIpsmble n
IJIOCKOCTH B MPOCTPAHCTBE.
Tema 4.3. MHOrorpaHHuku u
KpyTJble Tena

Hean:  packpbiTh  COAEpPXKAHUE  OCHOBHBIX  TEPMHUHOB,
Pa3bACHUTH CJIOBA-TEPMUHBI B KOHTEKCTE MAHHOM TEMBI,
PaCKpBITh UX 3HAYEHHE, IaTh UX HAYYHOE TOJKOBAHHUE.
PexomeHaaunu no BoIMOJHEHHIO 3aaAHHS:

Jlns BepeHus riaoccapusi OJKHA ObITh 3aBelieHa OTAEIbHAS
TeTpajb UM MOJKHO BECTH CJIOBAPh C KOHIA OOIIeH TeTpaau
JUIsl KOHCIIEKTOB, BO3MOKHO COCTaBJIEHHE 3JIEKTPOHHOIO
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rJ10CCapys KaK OAHOTO M3 BUJOB UHAUBUY AJIbHBIX POEKTOB.
KpuTtepuu ouenku: rioccapuii cnaercsi B OYyMakHOM HITH
3JIEKTPOHHOM BapHUAHTE, YPOBEHb YCBOEHUS] TEPMUHOJIOT UM,
oopmierne rioccapusi B COOTBETCTBHH C TPEOOBAHHUAMHU.

Tema 1.2 ®ynkunu u rpadpuku
Tema 3.1 IIpoussonnas
(byHKIMU U ee TPUMEHEHHE
Tema 3.3. MHOrorpaHHuku u
KpyTJble Tena

Texcr 3apanus: COCTaBUTH CPAaBHUTEIBHYIO TaONUIY

Iean: MOBTOPUTL U CHCTEMATU3UPOBATb  HU3Y4YEHHBIN
MaTepual, Hay4YuTbCs BBIACNATH TIJIABHOE M OCHOBHOE,
JAKOHUYHO, KOMITAaKTHO M CXKaTO U3JIOXKHTh OTOOPaHHBIN
MaTepual, Hay4duTbCsd  KJIACCU(UIMPOBATH  M3JIaraeMbli

MaTepHuall o YPOBHAM 3HAYMMOCTH.
PexomMeHauuu no BHINMOJHEHUIO 32/IAHUS . TAHHBIE CPENICTBA
HATJSITHOCTH BBITTONHSIOT (DY HKIIUEO KOHCIIEKTHPOBAHUS
marepuana. [Ipu mocTpoeHNH CTPYKTYPHO-JIOTHYECKOH CXEMBI
TEMBbI HEOOXOIMMO BBIICIUTD TJIABHOE B TeMe. JIaKOHIYHO,
KOMITaKTHO, CXKaTO M3JIOKUTh OTOOpaHHbIi MaTepuai. Jlornka
MOCTPOCHHS CTPYKTYPHO-JIOTHIECKUX CXEM - OTPAKECHUE
COIEPIKATENbHBIX CBA3CH MEXKAY €NUHUIIAMH U3J1araeMoi
UH(pOpPMaLINH, UX YeTKasl KacCH(UKaLUs MO YPOBHSIM
3HAYUMOCTH.
Dtanel paboThl HAZT CTPYKTYPHO-JIOTHYECKON CXEMOI:
ITouck napopmariu
AHanu3 uapopMannu
Ocwmpicienne nHGOpMALIH

4. Cunre3 uHpOpMAIHH.
Kpurepuu ounenku: 060CHOBaHHE, JJOTUYHOCTb, YETKOCTb,
PaLMOHAIIBHOCTD U3JIOKEHHSI MATEPUAIA.

el S

Tema 1.3 Kopnu, crenenu u
Jorapudpmbl

Tema 2.1 OcHOBHBIE IOHATHS
TPUTOHOMETPHUH.
[Ipeobpazosanus
TPUTOHOMETPUYECKUX
BBIPAXKEHUI.

Tema 4.2 IIpsAMble U MIIOCKOCTH
B [IPOCTPAHCTBE

Tema 4.3 MHOrorpaHHuku u
KpyTJjble Tena

TekcT 3aaaHuA: BrINOIHEHNE NPOEKTOB.
Tembl NpoexTOB

1. DyHKINY B IPUPOAE U TEXHUKE.

2. Mertoas! pelieHus MOKa3aTeNbHbIX YPABHEHUN U
HEPABEHCTB.

3. MeTtoas! perieHus JorapupMuIecKix
YPaBHEHUI 1 HEPABEHCTB.

4. Jlorapudpmuueckas GpyHkuus. Uucno e.

5. Paciinpenuie noHATHs YnCia. 3aueM Hy>KHBI
HOBBIE YHCIIA.

6. ITonsapHas cuctemMa KOOpPAHUHAT.

7. Kpatkuii cipaBouHHK O MaTemMaTuke aiis 1
Kypca.

8. BekropHoe 3ananue NpsiMbIX U IIOCKOCTEH B
MIPOCTPAHCTBE.

0. CrnoskeHre rapMOHHYECKUX KOJieOaHU.

10. I'paduueckoe peuieHne ypaBHEHHHA U
HEPABEHCTB.

11. IlpaBuibHBIE U OJYyNIPABUJIbHBIC
MHOTOTpaHHUKH.

12.  Konnueckue CeUYE€HHs U UX IPUMEHEHUE B
TEXHHUKE.

13.  Tlonsarue nuddepeHuana 1 ero NPUIOKEHUS.

14. HccnepoBanue ypaBHEHUH U HEPABEHCTB C
napaMeTpoM.

15.  @DyHKIMSA B NOCIOBULAX U NOTOBOPKAX.
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16. Cratucrtudeckoe ucciaenosanue "Pacxon
3JIEKTPOSHEPTUU 3a rox"
17. Tpuronomerpus B GU3UKE U APXUTEKTYpE.
18. IlupamMmna, kak HCTOPUUECKHUH U
MaTeMaTHYECKUH OOBEKT

19.  IIpousBonmHas B XUMHH U OHOJIOTUH

20. MHOrorpaHHUKH B apXUTEKTYpE.
Henn: moka3arb yMEHHs OTHEJNBbHOTO YYEHHWKA WJIM TPYIIIbI
o0y4arImuxcss UCIONb30BATh TNPUOOPETEHHBI Ha ypoOKax
MaTeMaTUKH HCCIIeOBATEIbCKHIA OIBIT;
peann3oBaTh CBOW HWHTEpPEC K AMCLUUIUIMHE, NPHYyMHOXHTD
3HaHUS O MaTeMaTHKe M JOHECTH MpPUOOPETEHHbIE 3HAHHS
CBOHMM OJTHOTPYTIITHUKAM,
MPOIEMOHCTPHUPOBATh YPOBEHb OOYYEHHOCTH 10 MATEMAaTHKE,
COBEPIIEHCTBOBATH CBOE YMEHHUE yYaCTBOBATH B KOJJICKTUBHBIX
dbopmax oOImeHus;
NOJHATBCA Ha OoJiee BBICOKYIO CTYNEHb OOY4YEHHOCTH,
00pa30BaHHOCTH, Pa3BUTHS, COLUAIBHON 3PENIOCTH.
PexomMeHanuM M0 BHINMOJHEHUIO 32/1AHUSA
IIpoexT Moxer ObITh peann3oBaH B J000H ¢opme, B TOM
YrCciie, IPa3IHUK, BBICTABKA, BUKTOPUHA, Ia3eTa U T. /.
Jranel paboThl HAZT TPOSKTOM:
1. DTan nnanupoBaHus (BBIOOP TEMBI, TIOCTAHOBKA MPOOIEMBI
HCCIICIOBAHMS)
2. Drtan BuIMOJHEeHHs (TIOUCK, 00paboTka M CHUCTeMAaTHU3aLHs
UH(pOPMALIUY, ONICAHUE TPEIMETa UCCIICIOBAHUS)
3. IlpencraBieHne MPOAYKTA MPOEKTA (3aIHUTa MPE3ECHTAIHH,
neMoHcTpauus O00BeMHOH (urypel, aHamu3 TPyAHOCTEH
BBITTOJTHEHHS])
Kpurepuu ouneHkH: akTyajgbHOCTb, TJyOMHA, HAy4YHOCTb,
NPaKTUYECKasl 3HAYMMOCTh, HOBU3HA.

Tema 4.1. KoopauHate! n
BEKTOPbI

Texcr 3apanus: Pemenne nomanael KOHTPOJIBHON padoThI.
TpeyronpHuK 3ajlaH KOOPAUHATaMU BepIInH. [locTpoiiTe 3TOT
TpeyroapHuk. Haiinure:

1) YpaBHeHUs CTOPOH 3TOTO TPEYrOJbHUKA

2) Ypasuenue npsmoii BN, mapamiensHoii cropone AC;

3) VYpasuenue menuansl CD;

4) VYpasaeHue BbicoThI AE;
Benuunny yrna B.
Heas: yrinybnenue paHee U3y4eHHOTO MaTepuaa,
BbIpaOOTKA YMEHHH U HABBIKOB 110 MPUMEHEHHIO (popMy T,
COCTABJICHHUIO aJIrOPUTMa TUMOBBIX 3aJaHUI,
MIPUMEHEHUE MTOyYEHHBIX 3HAHUI Ha MPAKTHKE.
PexomeHaanyu no BbINOJHEHUIO 321aHUS
ITo 3amaHHBIM KOOPAMHATAM MOCTPOUTE TPEYTOJIbHUK.

Uto0bI COCTaBUTD YPABHEHHUSI CTOPOH TPEYTOJIbHUKA,
HY>KHO IPUMEHUTD yPaBHEHUE MPSIMOM, NPOXOASALICH uepes ABe

TOUKH:
X=X1 _ Y~N
X2—Xq B Y2=y1
Taxk xak npsimas BN napannensHa cropone AC, To yriosbie
K03 PULIMEHTBI 3THUX MPSIMBIX OyAyT paBHBI. 3HAYUT, U3

ypaBHeHusi ctopoHbl AC HYKHO BBIPA3UTh €€ YIIIOBOH
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k03¢ puLmeHT 1 cocTaBUTh ypaBHeHHE NpsiMoit BN, ncnoms3ys
ypaBHEHUE MPSIMOH C YIIOBBIM KO3 PULIHEHTOM:
Y = Yo = k(x = xo)
MenuaHna TpeyrojbHUKA JENUT €r0 CTOPOHY IOTOJIAM.

Hy>xHO HaliTH KOOPAMHATHI CEPENUHBI OTPE3KA |

D(2=22;87Y2y A 3atem COCTABHTH YPABHEHHE MEAHAHb, KaK
2 2 ’

MPsIMOH, NPOXOAALIEH Yepes3 1Be TOUKH.

BricoTa — oTpe30k, NpoBeneHHbIH U3 BEPIIUHBI
TPEyTONbHUKA MEPIICHINKYJIIPHO MPOTUBOMIOIOKHON CTOPOHE.
3HAaYUT, UCTIONB3YS PU3HAK MEPIIEHANKYJIAPHOCTH MPSAMBIX,
HY>KHO Haitu yrioBod koaduument BoicoThl AE (kg =

1 .
- k—) CocTaBUTh ypaBHEHUE BBICOTHI, KaK MPSIMOU C yTJIOBBIM
BC

k03¢ purmeHTom.
YTOJ B TPEYTrOJbHUKE MOJKHO PACCMOTPETD, KaK YroJl
MEXKIYy BEKTOPAMH:

BA-BC
cosB =
|BA| - |BC]|

Kpurtepuu oneHKH: TOUHOCTb pacueToB; 0OBEM BBITIOIHEHHBIX
3amaHuii, opopmiieHue.

4 KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHHA YYEEHOM JUCHUTLINHBI

KonTponr u omeHka pe3yiapTaTOB OCBOCHMS IUCLUILIMHBI OCYIIECTBJISIETCS IMPENONaBaTeieM B
MpoLEecCce TEKYLIEro KOHTPOJI U IPOMEXKYTOUHOM aTTeCTalllu.

4.1 Tekymuii KOHTPOJIb

No Kontponupyemsle pasaenst Kontponupyemsble HaumeHnosanue
- (Tembl) yueOHON TUCIIUTLIMHBI PE3yJJIbTaThI OLICHOYHOT'O CPENICTBA
1 BBenenue Teem
2 JIP4, JIP9, MP1, MP3,
Pasaen 1 AareGpa MP4, MP9, IIP], IIP2, Tecm
1IP3, IIP4, 1IP5, I1PS,
1IP10, IIP12
3 Tema 1.1. PazBurue nmoHsTHs O JIP4, JIP9, MP1, MP3, | Ilpaxmumeckas paooma
qrce MP9, IIP1, IIP2, TIP3, | (npcramuieckoe 3a0amie)
1IP4, IIP8 Tecm
4 JIP4, MP1, MP3, MP4, | Ipaxmuueckasi paboma
Tema 1.2 Qynxumm 1 rpaduxy MP9, ITP1, ITP2, IIP5, | (npaxmuseckoe 3a0amue)
1IP8, IIP10, IIP12 Tecm
5 JIPY9, MP1, MP3, MP9, | I[Ipaxmumeckasi paboma
Tema 1.3 Kopnu, crenenu u IIP2, ITP3, IIP4, ITPS, p —
norapudmbl IPio Jluxmarm
Konmpornwras paboma
6 Paznen 2 OcHoBbI JIP9, MP1, MP3, MP9, | Konmpomras padoma
TPUTOHOMETPHH TIP3, I1P4, TIPS, IIP10
7 Tema 2.1 OCHOBHBIE TIOHSITHS JIP9, MPI, MP3, MP9, | [Ipaxnmeckasi paboma
Tpuronomerpud. IlpeodpazoBanus 11P3, ITP4, ITP8, ITP10 | (nparmurseckoe sacariie)
TPUTOHOMETPHYECKHMX BBIPAKEHHUI Huxmarm
Tecm
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8 Tema 2.2 TpUrOHOMETPUUECKHE JIP9, MP1, MP3,MP9, | Ipaxmmueckas paooma
ypaBHEHMS] M HEPABEHCTBA 1IP3, I1P4, ITP10 (nparmumeckoe 3a0ariie)
Tecm
9 JIPY, JIP13, MP1, MP3
P 3 H b gl b b
asper S Hadana MPS3, MP9, IIPL, ITP2, | Tocm
MATEMATHYCCKOIo aHAJIN3Aa IIP3, Hp& P10, IP1 1,
1IP12
10 JIPY, JIP13, MPI1, MP3, | [Ipaxammeckasipaboma
Tema 3.1 [IpousBonnas GpyHKINU MP3, MP9, ITP1, TIP2, | ecxoepa o)
U €€ IIPUMEHEeHHE 11Ps, IIp8, ITP10, [IP11, ﬂqu,(maﬂm
11p12 Konmponsras paboma
11 JIPY, JIP13, MP1, MP3, | [Ipaxnuueckasi padoma
Tema 3.2. MuTerpan u ero MP5, MP9, ITP5, TIPS, | ecroe sacamie)
NpUMEHEHHE P10 ,Z;UK I
Konmponwsras padboma
12 JIPY, JIP13, MP1, MP3,
Paznen 4 I'eomeTpus MP4, MP9, IIP2, IIP3, | Tecm
1IPe6, IIPS, 11PY, IIP10
13 JIP9, MPI, MP3, MP9, | Ipcsmu 60
Tema 4.1 Koopauuate! 1 BEKTOPL | r7pgs 17P8. [IP10 0 Ziizpa : ZZZ )
14 | Tema 4.2 IIpsamsle u mockoctu B | JIP9, MP1, MP3, MP4, | IIpaxmuueckas paboma
IPOCTPAHCTBE %[f:g, 117755,0171"3, 1IP6, | (mparmmeckoe 3a0arie)
) Konmponwsras paboma
15 JIPY, JIP13, MP1, MP3, | [Ipaxnmuueckasi padoma
Tema 4.3 MHOrorpaHHuku u MP4, MP9, [IPL 1P 3, | ecroe saccrmie)
KpyTIJjble Tena 1IP6, 1P, 1IP10 Tecm
Koumpornwras paboma
16 | Pasnen 5 KomGunaTopuka, JIP4, JIP9, MPI1, MP3, Tecm
CTATHCTHKA U TEOPHS MP9, IIPL, 11P7, I1P8,
N 1IPI13
BEPOSITHOCTEH
17 | Tema 5.1 Dnementst JIP4,JIP9, MP1, MP3, | [Ipaxmmeckasi padoma
KOMOHHATOPUKH MP9, ITIP1, IIP7, IIP8 | (mparmuueckoe 3a0are)
18 | Tema 5.2 DyemeHTBI TEOPHUH JIP4,JIP9, MP1, MP3, | [Ipaxmmeckas padoma
BEPOATHOCTEN U MaTEeMaTUYECKOU %5 ?}HP 1, ITP7,11P8, (nparmueckoe 3aoamite)
CTaTUCTHUKH

4.2 IIpomMeRyTOYHASI ATTECTALUSA

IIpomexxyTouHast arTecTalusi OOYYAIOLIUXCS OCYLIECTBISIETCS IO 3aBEPIICHUN  HM3YYECHUS
JUCLUIIJINHBI U MIO3BOJIAET ONPENEIUTh KaueCTBO U YPOBEHb €€ OCBOEHHUSI.
dopma MPOMEKYTOUHOH arTecTaluuy Mo JucuuiuimHe «Matematukay - auddepeHInpOBaHHBIN

3a4€T B | ceMecTpe U 3K3aMeH BO 2 CeMECTpE.

Ne Konmponwvnsie sonpocst ougppepenyuposannozo Tema

3auema/OudaKkmudeckue eOUHUUbL

1 | ®ynkous. CeolicTBa GyHKIMH: 00NACTh ONpeAeNeHNs, HyIH (QYHKIIHH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTb-HEUETHOCTb, MOHOTOHHOCTb,
SKCTPEMYMBI, 00J1aCTh 3HAYSHUIA.

Tema 1.2 @yHkMU U
rpadpuku
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2 | OnpeneneHus CTENEHHU YUCa C pa3IudHbIMU NokazaTensMu. CBolicTBa
CTCLOIEH, Tema 1.3 KopHuy,
3 | Onpenenenue norapudma urcia. OCHOBHOE JorapuMUUECKOe
CTENEHU U JIOrapuQpMbl
TOXeCTBO. TeopeMsl o orapudpmax. Popmyiia mepexona OT OJHOTO
OCHOBaHUs K IPYyTOMY.

4 | OnpeneneHust TPUTOHOMETPUYECKIX (DYHKITHIA. Tema 2.1 OcHOBHBIE

5 | OcHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA. MTOHSTHUSA

6 | POpMyJIbI CIOXKEHUS. TPUTOHOMETPUHU.

7 | DopMyJibl IPUBEICHUS. [Ipeobpazosanusi

8 | @opmysl mpeoOpa3oBaHMs CYMMBI H PA3HOCTH TPUTOHOMETPHUECKUX TPUTOHOMETPUICCKUX

(byHKUMH B IPON3BEICHUE. BBIPAXKEHUN
9 | Onpenenenust OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA. Tema 2.2
10 | ®opmyJibl KOpHEH NPOCTEMIINX TPUTOHOMETPUUECKUX YPABHEHUMN. Tpuronomerpiieckue
ypaBHEHUS U
HEPaBEHCTBA
No Tunosble 3agaHus 111 IK3aMeHa Tema
Oobs13aTeIbHAS YACTh

1 Pemure nokasatenbHOE ypaBHEHHUE: Tema 1.3 KopHu, crenenu u

49*+1 =7 norapumbl

2 Pemure norapugpmudeckoe HEPaBEHCTBO: Tema 1.3 KopHu, crenenu u

log%(Zx -7)>-1 Jorapugpmbl

3 Ynpocrure: Tema 2.1 OCHOBHBIE OHATHS

cos2a + tg asin 2a. TPUTOHOMETPHHU.
[Ipeobpazosanus
TPUTOHOMETPUUECKUX
BBIPAKCHUI
4 Pemure TpuroHoMeTprU4YECKOE YpaBHEHHE! Tema 2.2 Tpuronomerpuueckue
. V2 ypaBHEHUS 1 HEPABEHCTBA
sin 2x = >
5 HaliTu 3HaueHne NpoOU3BOJHON B TOUKE Xo: Tewma 3.1 IIpousBonHas
Fx) = 2x31 —41x2; Xy =1, (YHKIIUU U €e TPUMEHEHUE

6 Haiinute HaumeHblinee 3Hauenue GyHkun y = x3 — x? — Tema 3.1 ITpoussonHas

8x +4 mna orpeske [1;7]. byHKIMY U €€ TPUMEHEHHE

7 Haiinure npomexyTku Bo3pacTanus GyHKIHH: Tema 3.1 IIponssonnas

y =5 4_ oy (YHKIUU U €e TPUMEHEHUE

8 Brraucnute HeonpeneaeHHbIN UHTErpal: Tema 3.2 MHTerpan u ero

j‘ <% oS x 4+ 2 — \/§> o IIPUMEHEHHE.

9 K miockoctu npoBeaeHa HakjioHHAas MA U EpIIEHIUKY ISP Tema 4.2 IIpsimMble U MIIOCKOCTH
MO, pasnelii 15 cMm. Yron Mexxay HaKJIOHHOH U MJIOCKOCTBIO B IIPOCTPAHCTBE
cocrasaser 30°. HaiiiuTe AnMHEI HAKIOHHOM U €€ TIPOeKIHN.

10 HaliTu ckansipHOe NpOU3BEAEHNE BEKTOPOB! Tema 4.1 Koopaunatsl 1

a=(2; 3, -4, b=01; -2; 1) BEKTOPBL
JlonoiHUTENHLHAS YACTH
1 (VT2 L 1) Tema 1.3 Kophu, cremnenu u
Pemure nokasarenbHOE HEPABEHCTBO: (—) 127 < (—)
2 8 Jorapudpmsl
2 PeliuTe TPUrOHOMETPUUECKOE YpaBHEHHUe: 3sin®x — Tema 2.2 TpuroHoMeTpuueCcKue
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7 sin x cosx + 2cos?x = 0. YPaBHEHUsI U HEPABEHCTBA

3 Brraucaure niuomanae KpUBOJUHENHON TPAIELIUN: Tema 3.2 MHTerpan u ero
y=x3%y=0;, x=3. TPUMEHEHHUE.
4 B ocHOBaHuM NpsIMOI NPU3MBI JIEXKUT TPEYTONBHUK CO Tema 4.3 MHOrorpaHHuku u
cropoHamu 39 cm, 17 cm 1 28 cMm. BeicoTa npu3sMbl COCTaBIIsAET KpyTIJIbIe TEIa

20 cm. HaiinuTe monHy0 MOBEPXHOCTb U 00bEM MPU3MBL

5 HaiiTin npon3BoaHyO CIOKHON (DYHKIHU: Tema 3.1 IIpoussonnas
y =, /InsinZ (byHKIMU U ee TIPUMEHEHNE

Kpurepuu ouenku ougpepenyuposannozo 3auema u sk3amena

—  «OrmmuHO» - TEopeTHHecKOoe COAEpkKaHHe Kypca OCBOEHO IIOJNHOCTBIO, 0e3 mpoOenos,
yMeHHst ¢OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOi yueOHbIE 3aaHUS BBIOJHEHBI, KA4eCTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopowmoy - TeopeTHHecKoe COMep:KaHHe Kypca OCBOEHO MOJHOCTBIO, 0e3 mpoberos,
HEKOTOpbIe YMEHHUs CPOPMHPOBAHbI HEIOCTATOYHO, BCE NPEAYCMOTPEHHbIE NPOrpaMMON yueOHbIE
3a/laHMsI BBITTOJTHEHBI, HEKOTOPBIE BUJIbI 3aJaHUH BHIIIOJIHEHBI C OIIUOKAMH.

—  «YIOBJETBOPHUTENBHO» - TEOPETUYECKOE COAepKaHHEe Kypca OCBOSHO YaCTHYHO, HO
npobenbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOAMMBIE YMEHHs pabOTBl C OCBOEHHBIM
MaTepHaJioM B OCHOBHOM C(POPMHPOBaHBI, OOJBLUIMHCTBO IMPENYCMOTPEHHBIX MPOTrpaMMOi OOyUeHHs
y4eOHBIX 3aJJaHUH BBIMTOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3aJaHUH COIEPKAT OMIHOKH.

—  «HeynosnerBopuTenpHO» - TEOPETUUECKOE COAEPKAHHUE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHs He c(hOPMUPOBAHBI, BBIOJHEHHbIC YUeOHbIE 3aJaHNsl COAEePKAT IPyObIe OIHOKH.
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IIpunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/bI OBYUYEHUA

1. AKTuUBHBIE U HHTEpaKTUBHbIE METOIbI MCIIONB3YIOTCS MPU NPOBEACHUU TEOPETUUYECKUX U
MPAKTUYECKUX 3aHITUH!

Pasnen/tema

HpI/IMeHﬂeMbIe AKTHUBHBIC
HWHTCPAKTUBHBIC MCTObI

u

Kpatkas xapakrepucruka

Paznen 1 Anrebpa

Tema 1.2 ®yHxuuu,

I'pynnoseie quckyccuun

Ha nepBom sTame kaxuaas rpyIia u3y4aer u
XapaKTePU3yeT CBOMCTBA HJIEMEHTAPHBIX
(GYHKIUH.

MX  CBONCTBA U Ha BTOpoM 3Tamne - aHanu3upys CBONCTBA
rpaduku (GyHKUMHA, CTPOST UX rpauKu.
Ha tpetbem sTane npousBoasaT
npeoOpa3oBaHus rpaduKoB.
Tema 1.3 KopHu, | AHaau3 KOHKPETHON CUTYaIlUN Ha nepsom sTamne paccMaTpUBarOTCs CTEIEHU
CTEMeHH, C paLllOHAJIbHBIM MTOKa3aTeNeM, HaxOIAT
norapumbl HEJOCTAaTKU NIPU PELIEHUN YPAaBHEHU.

Ha BTopoM 3tarne - o0cykaeHne 1 mouck
peleHust mpoOJIeMbl, U KaK CIECICTBHE -
BBeJIEHUE JIorapugpma 4ucia.

Pasmen 2 OcHOBEBI
TPUTOHOMETPUU

AHaJIU3 KOHKPETHOHN CUTyaluu

Curyauusi-ynpaxHeHue Ha TeMy
«TpuroHomerpus B OKpy:>KarolieM MUpe».

Pazgen 3 Hauama
MATEMATHUYECCKOI'O
aHaJIm3a

I'pynnoseie quckyccuun

OO0cyxneHne mpodieMbl HCCIIETOBAHUS
CBOWCTB (DYHKIIMH, B MHKPOTPYIIaxX U
NpUBEJIEHNE X K 00IIEMY aJrOPUTMY
HaXOXAeHUe Tiomanei puryp u oObeMoB
TEJI C TOMOIIBIO ONPESIEHHOTO HHTErpaja

Pasnen 4 I'eomerpus

Tema 43
MHOrorpaHHuku H
KpYTJIbIE TeNa

JenoBas urpa

Kaxnas rpynna nosiydaer CBOKO 3ajady Ha
BBIUHCJIEHUE ITOBEPXHOCTH U 0ObeMa
MHOrorpasHsuka. ['pymnmna cocrasJsier niaH
pelleHus U pelIaeT 3a1ady. 3aTeM rpynmna
3aIlULIAET pelIeHne Y JOCKH, OTBEYaeT Ha
BOIIPOCHL.
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NEPEYEHD IPAKTHUECKHX 3AHSTHI

IIpunoxenue 2

Conep:xkanue . KoanuecTBo
HanmeHoBaHHME NPAKTHYECKUX 3aHATHH
TeMBbI 4acoB
Pa3znen 1 Aareopa 34
Tema 1.1 1. Apudmernyeckue neliCTBUS HaJ PAMOHATBLHBIMU U 2
PasButune nonstus KOMILIEKCHBIMY YHCIIAMU.
0 4ucie 2. ToxxnecTBeHHbIE PeoOpa3OBaHUs PALlIOHATBHBIX 2
BBIPAKEHUI.
3. PemeHue paluOHAJIbHBIX YPABHEHUID). 2
4. PelieHne CUCTEM pallOHAJIbHBIX YPABHEHUI 2
5. Peunienue panMoHajbHBIX HEPABEHCTB 2
Tema 1.2 6. Hccrnenosanue ¢pynkumii. CBoiicTBa TMHEHHOH, 2
DyHKINU U KBaJPaTHYHON, KyCOYHO-TMHEHHOH U IPOOHO-TNHEHHOM
rpadpuku byHKIMA.
7. Tloctpoenue u ureHue rpadukoB GyHKIUH 2
Tema 1.3 8. Pemienue nppanmoOHaJbHbIX YPABHEHUN 2
Kopun, crenenn, | 9. IlpeoOpa3oBaHus BBIPAKEHUH, CONEPIKAIINX CTETICHU U 2
Jorapugpmbl paiKaJbl.
10. PelneHne nokasaTeabHbIX YPaBHEHUH. 2
11. PemneHne nokasaTeabHbIX HEPABEHCTB. 2
12. PenieHne nokas3aTeabHbIX YPAaBHEHUI U HEPABEHCTB. 2
13. HaxoxneHune 3Ha4eHHH Jjoraprdma no npon3BOJIbHOMY 2
ocHoBaHu1O. Ilepexon OT OAHOro OCHOBAaHUS K APYTOMY.
Beruncienue u cpaBHeHue JorapuMos.
JlorapudmupoBaHue v MOTEHIIMPOBAHIE BIPAKEHHIA.
14. IpubamkeHHbIE BBIYUCICHNS U PEIIEHUE IPUKIIATHBIX 2
3a1a4.
15. Pemenwne jgorapudMuyecKix ypaBHEHHH. 2
16. Perenne gorapuMUYECKUX HEPABEHCTB. 2
17. Pemenwne gorapudMuIecKix ypaBHEHUH 1 HEPABEHCTB. 2
Paznen 2 OcHOBbI TPUTOHOMETPHH 17
Tema 2.1 18. PaguaHHBIN METOA U3MEPEHUS YIJIOB BPALLECHHS U CBSI3b C 2
OcHoBHbBIC rpaaycHoil mepoil. Haxoxxnenue 3HaueHuin
MOHATHUSA TPUTOHOMETPHUECKUX (DYHKIIHH.
TpuroHomerpuu. | 19. IlpeoOpa3zoBaHusi TPUTOHOMETPHUYECKUX BbIPASKEHHH. 2
IIpeobpasosanus OCHOBHbIE TPUTOHOMETPUYECKHE TOKAECTBA.
rpuroHomerpuieckux| 20. IlpeobpazoBaHuss TPUTOHOMETPHUECKUX BBIPAKEHHUIA. 3
BbIPAKEHUI DOpMyJIbI CIIOKEHUS, YIBOeHUs. POpMYJIbl NPUBEACHHUS.
21. IIpeobpa3oBaHHs TPUTOHOMETPHUYECKIX BBIPASKEHHH. 2
[IpeobpazoBarne CyMMBbI TPHTOHOMETPHUYECKHX (PYHKLUUH
NPOM3BEACHNE, MPeoOPa3OBaAHNE TIPOU3BEIECHHS
TPUTOHOMETPHUECKUX (DYHKIHH B CYMMY.
22. Iloctpoenue rpaduKOB TPUTOHOMETPUIECKUX (PyHKIIHI C 2
HCIIOJIb30BAHUEM F€OMETPUIECKHUX MPE00pa3OBaHUM.
Tema 2.2 23. IIpocTeNmneTpUroHOMETPUUECKHUE YPABHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
Kue ypaBHeHust 1 | 24. TpuroHomeTpuyeckre ypaBHEHHsI U METOAbI UX PELIEHUs. 2
HEPABEHCTBA 25. TpuroHOMeTpU4YeCKHEe YPaBHEHUSI. 2
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Pazpen 3 Hayana mareMaTH4€CKOr0 aHAIH3A 30
Tema 3.1 26. UucnoBasi MOCIENOBATEIbHOCTh, CIIOCOOBI €€ 3afaHus, 2
IIponssonHas BBIYMCJICHUs]  4JIeHOB  mnocieposarenbHocTd.  Ilpenen
byHKIMU U ee nociuenosarenbHocTd. HaxoxneHue npenesnos (pyHKIH.
MIPUMEHEHHUE. 27. HaxoxxieHHe NPON3BOJHBIX 110 ONPEAEICHUIO. 2
28. IlpaBuna u ¢opmynsl aupdepeHunpoBanms, Tadbauua 2
IPOM3BOJIHBIX 3JIEMEHTAPHBIX (PyHKIIUI.
29. BeiauciaeHne npou3BOIHBIX CIOXKHBIX (PyHKITHIA. 2
30. IIpousBogHass: MEXaHUYECKUH U TFeOMETPUYECKUN CMBICI 2
MIPOU3BOAHON. Y paBHEHHE KacaTEeIbHOM.
31. O6mas cxema ucciaenoBaHus PyHKIHU. 2
32. UccnenoBanue (yHKOMA C MOMOIIBI0 TPOU3BOIHON U 2
MOCTPOEHUE rpadUKoB.
33. HaxoxxneHne HauOONbLIEr0O W HAUMEHBIIETO 3HAYCHHS U 2
SKCTPEeMaNbHBbIX 3HaueHni (pyHkuuu. Ilpuknagaeie 3amaun
HA SKCTPEMYM.
Tema 3.2 34. UuTerpan 51 nepBooOpazHasi. Haxoxnenue 2
Hurerpan u ero HEONPENEIEHHbIX HMHTErpajoB IpU IIOMOLIU CBOMWCTB
MIPUMEHEHHE. UHTErPAJIOB.
35. MHTerpupoBanne METOAOM 3aMEHbI IEPEMEHHOM. 2
36. MHTerpupoBaHne pa3InyHbIMU METOJAMH. 2
37. Teopema HeroTona-JleiibHwua. Bruaucnenue 2
ONPEETIEeHHBIX HHTETPAJIOB.
38. Beruucienue ONpeneseHHbIX HHTErPAJIOB METOOM 3aMEHBI 2
MEPEMEHHOM.
39. Beruucienue miomaaei Guryp u 00beMOB TeJl. 2
40. ®dusnyeckrue NPUIOKEHNUs HHTETPAJIOB. 2
Pazaen 4 I'eomeTpusi 32
Tema 4.1 41. Bexropsl. /[lelicTBust ¢ Bekropamu. [lekapTroBa cucrema 2
Koopaunate! u KOOpPAMHAT B NpocTpaHcTBe. PaccTosiHMe MeXAy TOUKAMHU.
BEKTOPBI. 42. lexapToBa CUCTEMA KOOPAWHAT HA MJIOCKOCTH. Y pPABHEHUS 2
NPsIMOH, OKPY>KHOCTU. PelneHne 3amad Ha pacnoioKeHUE
MPSIMBIX HA IJIOCKOCTH.
Tema 4.2 43. PewreHne 3aa4 Ha NapaJuIeJIbHOCTb NPSAMON U MJIOCKOCTH. 2
[Ipsimble u mockocTu| 44. Pemnenne 3agad  Ha TEPHEHOUKYJSIPHOCTb MPSIMOH U 2
B POCTPAHCTBE. MIJIOCKOCTH.
45. Pemienne 3amad  Ha NOPHUMEHEHHE TeOpeM O TpEéx 2
NEePIEHANKYJISIPAX.
46. Pemmenne 3aa4 Ha MapajIeIbHOCTh MJIOCKOCTEM. 2
47. PemeHue 3a1a4 Ha JIBYTPaHHbIE YIJIbL 2
Tema 4.3 48. Pemenne 3a1a4 Ha mapajuiesienunen U Kyo 2
MmuororpanHuku | 49. PelneHue 3a1a4 Ha IPU3MY . 2
U Kpyrjble Tena. | 50. Pemenue 3a1a4 Ha NUpaMuay. 2
51. Pemenne 3a1a4 Ha BBIYMCIIEHHE OOBEMOB U MOBEPXHOCTEH 2
MHOTIOIPAHHHUKOB.
52. Peinienue 3a1a4 Ha IAJTUHJDP. 2
53. Peinenue 3a/1a4 Ha KOHYC. 2
54. Pemenue 3ana4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOWHALIMK TEOMETPHIECKUX TeJl. 2
56. Pemenue 3a1a4 Ha KOMOHHALIMY T€OMETPHUYECKUX TEJL. 2
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Pasnen S. KomOnHaTOpUKa, CTATHCTHKA U TeOpUs 4
BEePOATHOCTEH
Tema 5.1 57. Pemenne KOMOMHATOPHBIX 3a1a4. Pa3MerneHus:, codyeTaHus 2
DJIeMEeHTBI U NIEpeCTaHOBKH.
KOMOWHATOPHKH
Tema 5.2 58. Knaccuueckoe onpenenenyre BepOATHOCTH, CBONCTBA 2
DJeMeHThl TEOpUU BEPOSITHOCTEM, TEOpeMa O CyMMe BEPOSITHOCTE.
BEPOSITHOCTEN U Brrancnenue BeposTHOCTEN.
MaTE€MaTHYeCKON
CTaTUCTUKH
Hroro 117
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OBPA3OBATEJILHBII MAPIIIPYT

IIpunoxenue 3

Konrponupyemsble
KonTtponbHas paszensl (TEMLI) Kontponupyemsie Ouenoumbie cpeacTsa
TOUYKa y4eOHOH pe3yJIbTaThI
JVCLUTUTHHBI
Nel Paszpea 1. JIP4, JIP9, MP1 KonTtpoabnas 1. Teopetnueckue
Anredpa MP3, MP4, MP9, padora BOIPOCHI
IIPI, 11P2, IIP3, 2. Tunosble 3agaHUs
IIP4, ITP5, IIPS,
1IP10, IIPI12
No2 Pasgea 2. JIPY, MP1, MP3, Kontpoabnasn Tumnosele 3agaHus
OcHoBbI MP9, IIP3, I1P4, pa6ora «OcHOBBI
tpuronomerpun | [1P8, I1P10 TPUTOHOMETPHI»
Ne3 Pasznen 3. JIPY, JIP13, MP1I, KonTpoabnas Tunossle 3a0aHus
Hauana MP3, MP5, MP9, padoTa nmo Teme
matematuuecko | [IPL IIP2, IIP5, «IlpousBoanas
ro AHAJIN3Aa 11P8, ITP10, I11P11, dyHKuuM u ee
1pi2 NpUMeHEeHHEe»
KonTtpoabnas Tunosble 3anaHus
padorta mo Teme
«HnTerpan u ero
NpUMeHEeHHEe»
Noq Pasznen 4. JIP9Y, JIP13, MP1, Kontpoabnasn 1. 3amaum c
T'eomerpus MP3, MP4, MP9, | pa6ota «IIpsimble 1 TIOCTPOEHUEM
11P2, 11P3, 11P6, MJIOCKOCTH B yeprexa
11P8, 11P9, IIP10 npocTpancTee» |2. PacdeTHble 3a1aun
KonTtpoabnas
padora no Teme
«MHOrorpaHHHUKH
H KpYIJble TeJa»
Nos Pasgea S. JIP4,JIP9, MP1I, Kontpoabnasn Tect
Kom6unaropux | MP3, MP9, IIPI, pa6ora
a, cratucruka u | [IP7, 1IP8, 1IP13
Teopus
BEePOSATHOCTEH
Ne6 Jonyck HopTdoano 1. IlpakTuueckue
SK3aMeHny/ paboThI
3a4eTy 2. Tectnl
3. KoHTponbHbIe
paboOThI
Hpomexyrou | udpdepenunposan YcrTHbIl 3aueT Teoperuueckue
HAS HBIN 3a4€eT BONIPOCHI IO
arrecTraunusi COJIEP>KaHUIO Kypca
MpomexyTou DK3aMeH JK3amMeHALHOHHBbIe | TUIOBLIE 3a0aHUs
Has onJieTnl
arrecraunusi
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No
n/n

2

3

Pasgen paboueit
nporpammbi

3.2
YuyebHo-
METOANYECKOE U
MHMOpPMaLNOHHOe
obecrneveHune
peanusayum
nporpaMmbl
3 YCNnoBu4
PEANN3ALINA
YUEBHOW
ANCUMMIHbI

3 ycnosusa
PEANUN3ALINN
YUEBHOW
ANCUNNANHBI

3 ycnoBsusa
PEANUN3ALINN
YUEBHOW
ANCLUNNANHBI

NCT PETICTPALIUM N3SMEHEHUW 1 AOMO/THEHWIA

KpaTkoe cogep>xaHue n3meHeHUA/qoMnonHeHnA [Jara, Moanuck

Ne npoTokona npegcegaTens
3acefiaHua MK MK

Pa6oyas nporpamMma yu4ebHON AgucuMnAnHBbL  «MaTemMaTnka»

aKTyanMsuposaHa. B pabouylo nporpammy BHECEHbI CreAyoLne

N3MEHEHUA:

B cBA3M ¢ 06HOBMEHMEM  NnaTopmbl  3M1eKTPOHHoM  11.09.2019 r.

61M6nmnoTeUHOl cucTeMbl “3HaHUYM” B TeKCT pasgena 3.2 Paboueir TMpoTokon Ne 1

nporpamMmbl  BK/IIOYEHbI O6HOBMIEHHblE  PeXMMbl AOCTyna Ha

NH(OPMaLNOHHbIE UCTOUHUKWN.

B cBA3u ¢ 06HOBNEHMEM MaTepnasibHO-TEXHUYECKOro obecneyeHus 16.09.2020 r.
n. MaTepuanbHo-TexHU4Yeckoe obecneyeHne uuTaTb B HOBOW [poTokon Ne 1
pegaxkuun:

KabnHeT MaTemaTnyeckux ANCLUUNINAH

YuyebHass ayguTopus ANS MPOBefeHWUs YYebHbIX, MpakTUYeCKmX

3aHATUIA, 415 TPYNMNOBbIX U MHAMBUAYANbHbIX KOHCYNbTaUWi, Ans

TEKYLLEro KOHTPOA 1 NPOMEXYTOUHOW aTTecTaumu.

Paboyee MecTO npenojaBaTens: MePCOHa/bHbIA  KOMMbIOTEP,

pabouve mecTa obyyatoLmxcs, focka yyebHas, yuebHan mebesb;

Mogenv reoMmeTpUYecKux Ten;

MepcoHanbHble KOMMbIOTEPDI
B cBA3M ¢ 06HOB/IEHNEM MaTepUasibHO-TEXHMUECKOro 06ecrneyeHuns 16.09.2020 .
n. MaTepmanbHo-TexHMYecKoe obecneyeHne umTaTtb B HOBOW [MpoTokon Ne 1
pegakuun:

MS Windows (nognucka Imagine Premium) gorosop [-1227 ot

08.10.2018, cpok geiicTBma:11.10.2021

MS Office Nel135 o1 17.09.2007, cpoK fAeicTBUA: 6eCCpOYHO

7 Zip cBo6ogHo pacnpocTtpaHsaemoe (https://www.7-zip.org/), cpoK

[ecTBUSA: 6eCCPOYHO

B cBA3M C 3aK/1l0YEHNEM KOHTPAKTOB CO CTOPOHHUMU 16.09.2020 r.
3NEKTPOHHAIMKN 61M6AMOTEUHBbIMY cucTeMamn “BOOK.RU” MpoTokon Ne 1
(KoHTpakT Ne K-56-20 o1 25.08.2020 r. OOO «KHOPyc megna»,

01.09.2020 r. no 31.08.2021 r.), 36C 3HAHNYM (KoHTpakT Ne K-

60-20 ot 13.08.2020 . OO0 «3HAHWYM», 01.09.2020 r. no

31.08.2021 r.) n. HpopmaymnoHHoe obecrnedeHme 0byveHNs

ynTaTb B HOBOW peaakLun:

OCHOBHbI€ HCTOYHHKH:

1. AHTponoBa, H. B. Anrebpa 1 Ha4yana matemMaTU4ecKoro aHasimsa.
KoHCNeKT nekunin [OneKTpoHHbIN pecypc] :y4vebHoe nocobue / H.
B. AHTponoBsa ; MI'TY. - MarunToropck : MI'TY, 2017. - 66c.:
Tabn., rpad. - Pexxum gocryna:

https://magtu.informsY Stema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. - Makpoo6beKT.

2. bawmakoB, M. NI. MaTtemaTuka [3n1eKTPOHHbI pecypc] :
yuyebHuk / BawmakoB M.N. — Mocksa : KHoPyc, 2019. — 394 c.
— (CIMO). — ISBN 978-5-406-06554-9. — Pexxum goctyna:
https://book.ru/book/929528

JOHOMHNTE/IbHbIe HCTOYHHKH:
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1. A63anoBa, H. M. MaTtematuka: asrebpa 1 Hadana aHasm3a,
reomeTpus [AneKTPOHH X pecypc] : npakTukym [ana CMO]/ H. M.
Ao63anoBa, KO. H. CagumkoBa, FO.®. CuBunbKaeBa ; MI'TY. -
MarHutoropck : MIF'TY, 2017. - 1 3neKTpoH. onT. anck (CD-
ROM). - Pexum gocTyna:
httDs://magtu.informsvstema.ru/uDloader/fileUDload?name=S37.Ddf
&show=dcatalogues/5/8808/S37.Ddf&view=true. - MaKpoo6beKT.
2. Wmunar, P. A. Anrebpa. 3agavyHuK-NpakTUKYM [SNeKTPOHHbIN
pecypc]: YuebHoe nocobue / P. A. LUmuaT. - CaHkT-MNeTepbypr:
Cnb6rYy, 2016. - Y. 4. - 184 c. - Pexxum poctyna:
httDs://new.znanium.com/read?id=302340 - 3arn. ¢ aKpaHa.

3. AumeHes, J1. T. MaTemMaTuvKa B npumepax v 3agadax ans
NoAroToBku K EM3 n noctynneHnio B BY 3 [3nekTpoHH XA pecypc]:
y4. noc. / J1.T. AumeHeB, 2-e n3g., gon. - Mocksa: By30BCKuii
yuyebHukK, HALU MH®PA-M, 2016. - 336 c. - Pexxum goctyna:

httDs://new.znanium.com/read?id=32448 - 3arn. ¢ sKpaHa.
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