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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMEBI  YUYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpUMeHeHHsI TPOrPAMMBI

Pabouas mporpamma y4eOHON TUCHHMIUIMHBI «MareMaTHKa» SIBISIETCS 4acThlO 00pa30BaTENbHON
nporpammbl  CIIO — mporpammsl MOATOTOBKH CHELHAJIHCTOB CPEAHErO 3BEHA IO CIEHHATBbHOCTH
cpenHero mpo(ecCHOHANBHOTO O0pa3OBaHUsl TEXHOJIOTHYECKOrO Mpodiisi npodecCHOHAIBHOTO
oOpazoBaHwUsl.

Pabouas nporpamma cocraBieHa st O4HOHN Gpopmbl 00yUueHwMs.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CPeIHEro
3BeHa

VYuebHast nucuuruimHa «MaTeMaTukay OTHOCHTCS K 00IeoOpa3oBaTeIbHOMY LHKIY MPOrpamMMBbl
MOJATOTOBKU CIEIUAIMCTOB CPEIHEro 3BeHa M OTHOCHTCA K mpeamertHoi obnactu ®I'OC cpennero
oOrmero obpaszoBanus «MaremaTuka U HHPOPMATHKAY.

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

Pabouvas mporpamma yueOHOW AUCIMIUIMHBI «MaTeMaTHKa» HMEeT MEXMPEIMETHYIO CBs3b C
o0meoOpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUTUIMHAMH «DPu3nkay, «MHpopMaTHKay.

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

1.3 Ilnanupyemblie pe3yJibTaTbl OCBOCHHSI JHCLHHIIJIMHDI:

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

JIHYHOCTHBIE PEe3YIbTATHI

cpOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku 1 00IIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA AMAJIOTE KYJBTYP, & TAK)KE PA3ITUIHBIX
¢opm 0O1IECTBEHHOrO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJHUKYJIbTYPHOM MUPE;
TOTOBHOCTB U CIIOCOOHOCTh K O0pa30BaHUIO, B TOM YHCJIEe CaMOOOPa30BaHUIO, HA

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

OCO3HAHHBIN BEIOOP Oynyiei mpodeccuy U BO3SMOXKHOCTEH peamu3alun COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB; OTHOLIEHHE K MPOQECCHOHATIBHON NESITEIbHOCTH KaK BO3MOXKHOCTH
y4aCTHs B PELICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAIIIOHAIBHBIX
npobiem;

JIP13

MeranpeaMeTHble pe3yJabTATHI

YMEHHE CaMOCTOSITEIbHO OMNpEeAeNATb LEeNU JEATeIbHOCTH U COCTaBIATh  IUIAHBI
JESATEIbHOCTH, CaMOCTOSITEJIbHO OCYINECTBJIATh, KOHTPOJUPOBAaTb U KOPPEKTHPOBATH
MP1 | nesATenpHOCTb, UCIOJB30BATH BCE BO3MOKHBIE PECYPChI Ul NOCTHXKEHHS] MOCTABJICHHBIX
LeNell M peajn3alyy TUIAHOB JesTeIbHOCTH, BBIOUPATh YCHEIIHbIE CTPATETHH B PA3IMIHBIX
CUTYalMsIX,

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 OLEHHBATb U HMHTEPIIPETUPOBATh WH(POPMALMIO, IMOJNYYAEMYI0 U3 Pa3IHMYHBIX
VICTOYHHKOB,

MP5

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

MP9

BJIaJICHHE HABBIKAMU MO3HABATENIBLHON peIIeKCHN KaK OCO3HAHHSI COBEPIIAEMbIX AEHCTBUH U
MBICJIUTEJIBHBIX MPOLIECCOB, HUX pPE3yJbTaTOB M OCHOBAHWUM, IPaHUL] CBOETO 3HAHUS H
HE3HAHMs], HOBBIX IO3HABATEJbHBIX 337124 U CPEICTB UX JOCTHXKCHMUSI.

IIpenmeTHBIe pe3yIbTAThI

I1P1

c(pOpPMHUPOBAHHOCTD MPEACTABICHUIA O MATEMATHKE KaK YaCTH MUPOBOH KYJBTYPBI H O MECTE
MaTeMaTHKH B COBPEMEHHOW LMBWJIM3ALMH, O CIIOCO0AaX OMUCAHMA HAa MATEMaTHYECKOM
SI3BIKE SIBJICHUH PEabHOIO MUPA,

I1P2

c(OPMHPOBAHHOCTh TPEACTABICHUH O MAaTEMAaTHUYECKHX TOHITHAX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENSX, MO3BOJIOIIMX ONUCHIBATH M HM3y4YaTh pas3Hble NPOLIECCHl U
SIBJICHUS, ITOHUMAHHUE BO3MOXKHOCTH AKCHOMATHUYECKOIO IOCTPOEHUS MAaTeMaTHYECKUX
TEOpHiL,

I1P3

BJIAACHUE METOAAMH JNOKa3aTCJIbCTB U AJTOPUTMOB PELICHHA, YMCEHUC HX TIPHUMEHSATD,
MPOBOAWTL JOKA3ATCIbHBIC PACCYXKINCHUA B XOO€ PCIICHUA 3a0a1,

ITP4

BJIAACHUEC CTAHAAPTHBIMHU TIPUEMAMH PCHICHUA palUMOHAJIBHBIX W HPPALHUOHAJIBHBIX,
MOKAa3aTCJIbHbIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTEM,

I1P5

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

ITP6

BJIQJICHUE OCHOBHBIMHU IOHATHSAMH O IUIOCKMX W IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢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 COAEPKAHUEM,

I1P7

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MPOIECCaXx U SIBJICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpPE, 00 OCHOBHBIX MOHSTHSIX
BJIEMEHTAPHON TEOpUM BEPOSATHOCTEHM, YMEHUNW HAXOAUTb M OLIEHUBATH BEPOSTHOCTU
HACTYIUIGHHsT COOBITHII B MPOCTEHIINX TMPAKTHYECKUX CHTyalMsIX W OCHOBHbBIC
XapPaKTEPUCTHUKU CIyYalHBIX BEJINYNH,

ITP8

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

ITPY

cpOPMHPOBAHHOCTh TPENCTABJICHUI O HEOOXOIUMOCTH IOKa3aTelbCTB NMPU OOOCHOBAHUH
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, POPMYJI U YMEHHS X MPUMEHSTh, YMEHHS TOKa3bIBaTh TEOPEMBI
¥ HaXOANTb HECTAHAAPTHBIE CIOCOOBI PeLISHHS 3a1ad,

I1P11

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

I1P12

cpOPMHPOBAHHOCTh MPEACTABICHUH 00 OCHOBHBIX MOHSTHAX MaTEMAaTHYECKOTrO aHaiInu3a |
UX CBOHCTBAaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh MOBENCHUE (PYHKLMUH, UCIIONb30BAHUE
MOJIYYECHHBIX 3HAHWN [JIs1 ONMMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN,

I1P13

BJIAQJICHUE YMEHHUsMH COCTABJIEHUsS BEPOSTHOCTHBIX MOAENEH MO YCJIOBHIO 3afadd U
BBIYUCIICHUsI BEPOSITHOCTH HACTYIUICHHS COOBITHI, B TOM HHCIIE C NMpPUMEHEHHeM (opmyn
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; MCCIEAOBAHUS CITyYailHBIX
BEJIMYMH 10 UX PACTIPEAEIICHHUIO.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOU TUCITHILINHBI

2.1 TemaTHyecKHH ILJIaH

Paszgen/ Tema JHCHHIIHHBI

Ilnanupyembie pe3yjbTATHI 0CBOCHUS
AMCHUNJINHbI

Bcero

CAMOCTOATEJIbH

ast padora

MPAKTHYICCKHE

3aAHATUA

ILnanupyembie
pe3yJIbTaThl
OCBOEHMSI
AVCUMILTMHBI

BBenenue

| JeKIHH, YPOKH

Pa3znen 1 Aaredopa

104

36

34

34

JIP4, JIP9, MP1
MP3, MPA,
MPYI1IP1, IIP2,
1IP3, ITP4, 11P5,
1IPS, IIP10, IIP12

Tema 1.1. PasBurtue moHATUS O YUCIIE

30

10

10

10

JIP4, JIP9, MP1

MP3, MP9, IIP1,

1IP2, IIP3, 11PA4,
1IP8

Tema 1.2 @ynkuuu u rpadpuku

22

10

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, IIP5, 1IPS,
1IP10, I[IP12

Tema 1.3 KopHu, crenenn u jorapuMel

52

16

16

20

JIP9, MP1, MP3,
MP9, 11P2, 1IP3,
1IP4, 1IPS, 1IP10

Pa3zaen 2 OcHOBbI TPMTOHOMETPHH

47

15

15

17

JIP9, MP1, MP3,
MP9Y, IIP3, IIP4,
1IPS, 1IP10

Tema 2.1 OCHOBHBIE TTOHSITHS
TpuroHomerpun. [IpeoOpasopanust
TPUTOHOMETPHUUYECKUX BBIPAKCHUM

28

11

JIP9, MP1, MP3,
MP9, I1IP3, IIP4,
1IPS, 1IP10

Tema 2.2 Tpuronomerpudeckue ypaBHEHHUs U
HEPAaBEHCTBA

19

JIP9, MP1, MP3,
MP9, I1IP3, IIP4,
1IP10

Paszaen 3 Hauajia MmareMaTu4ecKoro
AHAJIN3A

102

36

36

30

JIPY, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2,1IP5,
1IPS, 1IP10, IIP11,
[IP12

Tewma 3.1 IlpousBogHast PyHKIIUU U €€
MIPUMEHEHUE

58

20

22

16

JIPY, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2, IIP5,
1IPS, 1IP10, IIP11,
1IP12

Tema 3.2. UnTerpan u ero npuMeHeHue

44

16

14

14

JIP9, JIP13, MP1,
MP3, MP5, MP9,




MPs5, MP8, MP10
NP9, NP13, MP1,
MP3, MP4, MP9,

Pasgen 4 I'eomeTpud 82 28 22 32 NP2, NP3, NP8,
MneP8, NP9, NMP10
NP9, MP1, MP3,
Tema 4.1 KoopauHaTbl N BEKTOPbI 14 6 4 4 MP9, TP6,IMPS8,

MnP10
NP9, MP1, MP3,
Tema 4.2 MpaMble N NIOCKOCTU B MP4, MP9, NP2,
NPOCTPaHCTBe 30 10 10 10 NP3, MpPe6, rnpPY,
MP10
NP9, JTIP13,MP1,
MP3, MP4, MP9,

Tema 4.3 MHOrorpaHHMUKu 1 Kpyr/ble Tesa 38 12 8 18 MPL, MP 3 MNP 6,
Mnp8, NMP10

NnP4,.1P9, MP1,

Pasgen 5 KOM6VIHaTOupVIKa, cTaTucTuka u 14 5 8 4 MP3, MP9. MPL,

TEOPUSA BEPOATHOCTEN NP7, NP8, MP13

NnP4,.1P9, MP1,

Tema 5.1 3n1eMeHTbl KOMGMHATOPUKMN 6 4 2 MP3, MP9, NP1,
MnpP7, NP8

Tema 5.2 DnemMeHTbl TEOPUUN BEPOSATHOCTEN U NP4, 1IP9, MP1,

8 2 4 2 MP3, MP9, TP1,

MaTeMaTn4yeCKon CTaTUCTUKN MpP7,MPs, MP13

Bcero 351 117 117 117

2.2 Coaep>aHne yuyebHOM ANCUNNANHbI

BBEAEHWE

BX0AHOI KOHTPO/b. MHCTPYKTMBHbIA 0630p COAepPXXaHUs YUYeObHOW AUCUMMINHBI U 3HAKOMCTBO
00yyYaloLLMXCS C OCHOBHbLIMUY YC/I0BUSAAMU U TPe6OBAHUAMW K OCBOEHUIO MPOrpamMmbl.

Cogep>kaHue yuebHOro maTepuana:

MaTemaTuka B HayKe, TEXHMKe, 3KOHOMWKE, WH(OPMAaLMOHHbIX TEXHOMOTUSX W MNPaKTUYECKOW
fesaTenbHOCTU. Llenn wn  3agaunm  M3ydeHMs MaTeMaTUKXM NpWU  OCBOeHMM npodeccuin CMO wu
cneunansHocTen CMO cneynansHocTel CrO.

Buabl yuebHON feATENbHOCTHU

O3HakoM/leHWe C poMibld  MaTeMaTUKM B HayKe, TEXHWKE, 3KOHOMMWKE, WH(POPMaLMOHHbIX
TEXHOMOrMSAX W MPaKTUYecKOW paesATenbHOCTU. O3HAKOMJ/IEHME C UEAsSMU W 3ajadamMu  U3yyeHus
MaTeMaTUKM Npu ocBoeHMn npodeccnii CMO n cneymansbHocTei CrO.

Paspen 1 AJITEBPA

Tema 1.1 Pa3Bntme NOHATUA 0 Yncne

Lenblie ” paunoHanbHble 4ucna. [enctButenbHble uyucna. [pubAnKeHHbIe BbIYUCIEHUS.
KomnneKcHble u4ncna. PaunoHanbHble ypaBHeHMSI M HepaBeHCTBA. PaBHOCMIBHOCTL YpPaBHEHWIA,
HepaBeHCTB, cucTemM. OCHOBHble MpPUEMbl UX pelleHUsa (pa3noXXeHue Ha MHOXMWUTENN, BBeLEHME HOBbIX
HEN3BeCTHbIX, NOACTaHOBKA, rpauyecknini metos). MeToa UHTepBasioB.

Buabl yuyebHON feATENbHOCTH

BbinonHeHne apnMeTUUYECKMX AEACTBUIA Hag YMciamu, codeTas YCTHble U MUCbMEHHbIE NPUEMBI;

HaxoXeHne MNPUOBANXKEHHOIO0 3HAYEHUA BENMYUH WM MOFPEeLIHOCTe BblYMCNeHNn (abCOMOTHON U
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OTHOCHUTEJIbHOW); CPaBHEHUE YHCIIOBBIX BBIPAKEHUH, HAaXOXACHHE OIIMOOK B MNPeoOpa3oBaHUSAX H
BBIYUCIIEHHSIX (OTHOCHTCS KO BCEM ITYHKTAaM MPOrPaMMBbl).

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

Hsyuenne Teopun paBHOCUIIBHOCTH YPAaBHEHMH U ee nmpuMeHeHus. [IoBropenue 3anucu perneHus
CTaHIAPTHBIX ypPaBHEHHH, NPUEMOB MpeoOpa3oBaHUsl YPaBHEHWUH ISl CBEACHHS K CTaHIAPTHOMY
ypaBHeHHNIO. PeleHne cucreM ypaBHEHHH C NMPUMEHEHHEM pas3JIMYHbIX Crioco0oB. O3HaKOMIIEHHE C
OOIIMMHK BOIMPOCAMH DELICHUS HEPABEHCTB U MWCIOJb30BaHHWE CBOHCTB W 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. HTepIpeTHpOBaHUE 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 pyHKINH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OTPAHUYEHHOCTb, MEPUOTUYHOCTD.
IIpomekyTKH BO3pacTaHust M yOBIBaHMS, HauOOJbIIee M HaMMEHbINEE 3HAYCHUS, TOYKH HKCTPEMyMa.
I'paduueckas unteprperanus. [Ipumepr! QyHKIIMOHANBHBIX 3aBUCUMOCTEH B peajibHBIX IpoLeccax U
sapyeHnsIX. Apudmernueckue onepauny Han GyHkuusamu. CrnoxkHast pyHkuus (kommosuuus). [lorstue o
HETIPEPbIBHOCTH (YHKIIHH.

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

Buabl yueOHoi#l 1eATEIbHOCTH

O3HakoMIIEHHE C TIOHSTHEM TIEPEMEHHOM, MPUMEPaMHU 3aBUCHMOCTEH MEKAY EPEMEHHbBIMU.

O3HakoMIleHHE C TIOHATHEM Tpaduka, onpenesNeHne MPUHAIICKHOCTH TOYKU rpaduky (PyHKIHUU.
Omnpenenenue no GpopmyJie MPOCTEHIIIEH 3aBHCUMOCTH BHIa ee rpaduka. Breipakerne no ¢popmyiie OnHOMI
nepeMeHHoi uepe3 apyrue. O3HakOMIIeHHE C ompeneneHneM (QyHKUUH, (GOPMYyJIHPOBAHHE €ro.
Haxoxnenne obmactu ompeneneHust U obnactu 3HadeHMd (yHKUuH. O3HAKOMIIGHHE C IMPHMEpPaMHU
(YHKIMOHAIBHBIX 3aBHCUMOCTEH B pEAJbHBIX MPOLECCaX W3 CMEXKHBIX AUCHUIUIMH. O3HAKOMJICHUE C
IOKa3aTeJIbHBIMI  PACCYy)KOCHUSAMHU HEKOTOPbIX CBOWCTB JHHEWHOW U KBaApPaTHYHOW (YHKIIHIA,
NPOBENECHUE WCCICAOBAHUS JIMHEHHOW, KyCOYHO-THMHEWHOW, IpOOHO-TMHEHHOH W KBaJApaTUIHON
¢bynkumii, mocrpoenne ux rpagpukon. lloctpoerme u ureHue rpaduxoB ¢yHxuuit. HccnenoBanue
¢ynkumnu. CocraBieHne BUIOB (PYHKIHMH MO JAHHOMY YCJIOBHUIO, PEIICHHE 3a/1a4 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 PELICHUH 3a1a4 Ha SKCTPEMYM.

O3HaKOMIIEHHE C TIOHSTHEM CIIOKHON (PYHKLIUH.

Tema 1.3 KopHu, cTeneHu u jorapugmsi

Kopuu u crenenu. KopHu HaTypanbHOI cTemeHM M3 uyMciaa U ux csoiictBa. CreneHu c
palOHAIbHBIMU TOKA3aTeNlsIMU, UX cBOIcTBa. CTeneHH C AeMCTBUTENbHBbIMU MoKaszarensimMu. CBOICTBa
CTEINEHU C ACVCTBUTEIbHBIM OKA3aTEIEM.

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

IIpeobpazoBanne anredpanmyecKux BBIPAKECHUI. IIpeobpazoBanue paLMOHANBHBIX,
UPPALMOHAIIBHBIX, CTETIEHHBIX, TTOKA3aTEIbHBIX 1 JOrapU(PMIUECKUX BbIPAKEHHH.

ITokazarenpHas u jorapudmuueckas GyHkuun. Onpenenennst GyHKIMNA, HX CBOHCTBA U TpaduKHL.
[IpeoOpaszopanus rpaduxos. [lapannenbHblii TEPEHOC, CUMMETPHST OTHOCHTENIBHO OCel KOOPIHMHAT, U
CUMMETpHUsI OTHOCUTEJIBPHO Hadana KOOPAWHAT, CHUMMETPHUs OTHOCHUTEIBHO MpPSIMOH, PAacTsLKEHHE U
cKaTue BAOJb OCeH KOOpAUHAT.



[TokazatenpHble U JorapupmMudeckne ypaBHeHUs:. OCHOBHBIE MPHEMbI UX peIleHus (pasjioKeHHe
HAa MHOJKUTEITH, BBEJIEHIE HOBBIX HEM3BECTHBIX, TOICTAHOBKA, IpapuyuecKuii METOx).

[TokazatenpHbIe U JorapudpMuyueckre HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PELICHHUS.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakOMJIeHHE C TOHSATHEM KOpHS #-#i CTENeHH, CBOHCTBAMH paAUKajJOB MU C I[paBUIaMU
cpaBHeHHEM KOpHed. DOpMyJMpOBaHUE ONPEACIICHUS KOPHS M CBOHCTB KOpHEH. BrruucieHune u
CpaBHEHHE KOpPHEH, BBIMOJHEHNE MPUKUIKHA 3HaUeHUs KOpHs. [Ipeobpa3oBanne 4MCIOBBIX 1 OYKBEHHBIX
BBIPAKEHHH, COAEPIKAIINX paauKajbl. BeimonHeHne pacdyeTroB mo GopmysiaM, COaep KalluM paauKalbl,
OCYLIECTBIISII HEOOXOMUMBIE TIOACTAHOBKM M mpeoOpazoBanusi. OrmpeneneHne pPaBHOCHIIBHOCTH
BbIpaXXEHUM ¢ pagukanamu. PelneHue uppauMoHanbHBIX ypaBHeHHH. O3HakOMJIEHHE C TOHATHEM
CTENEHU C JOCHUCTBUTENBHBIM IOKasaTeneM. HaxokneHHe 3Ha4eHUN CTENeHH, HCHONb3ys IpHU
HEOOXOIMMOCTH WHCTPYMEHTAJIbHBIE CPENCTBA. 3aMUCHIBAHME KOPHS N-H CTENEHH B BHUIE CTENEHU C
npoOHBIM MOKa3aTesieM u Haobopor. DopMmynupoBaHHE CBOKCTB CTereHel. BouiuucieHune cremneHed
paluMOHANBHBIM II0KA3aTeJIeM, BBINOJHEHUE IPUKUAKU 3HA4Y€HUs CTENEeHH, CPABHEHHE CTENEHEN.
IIpeobpa3oBanne YUCIOBBIX M OYKBEHHBIX BBIPAXKCHUH, CONEPIKAIIUX CTEIEHH, NMPUMEHSS CBOMHCTBA.
Pemenne mnokxasaTenbHbIX ypaBHeHUH. O3HakOMJIeHHE C NPUMEHEHHEM KOpHeH U CTeleHel Ipu
BBIYMCJICHUH CPEAHUX, NIPU JEJIE€HUU OTPEe3Ka B «30J0TOM CedeHUn». PelleHue NpuKIanHbIX 3aaad Ha
CJIOKHBIE MPOLEHTHI.

Beimonaenne mnpeoOpa3oBaHUil BRIpAKEHHH, NMpUMEHeHHe (OpPMyJ, CBSI3aHHBIX CO CBOHCTBaMHU
creneHeil u Jorapudmon. OmpeneneHne o00JACTH IOMYCTHMBbIX 3HAYEHHH JIOrapu(pMHUUECKOTO
BbIpakeHMs1. Perenne norapuMu4eckux ypaBHEHHI.

Beruncnenne 3HaueHW (QyHKIUU MO 3HAYEHUIO apryMmeHTa. OmnpeneneHHe MOJOKEHUS TOYKH Ha
rpaduke Mo ee KOOpAWHATAM W HA00OpOoT. Mcnonb30BaHre CBOWCTB (DYHKIIUH IJIsl CPAaBHEHUS 3HAUYEHUH
creneHei u norapudmos. [TocTpoeHue rpaduKoOB CTENEHHBIX U IOTapUPMUIECKUX QYHKIHH.

Pemenne mnoka3aTenpHBIX U JIOTapU(PMUYECKNX YpPaBHEHUH M HEPABEHCTB 110 H3BECTHBIM
aJIrOpUTMaM.

Pa3zgen 2 OCHOBBI TPUTTOHOMETPUN

Tema 2.1 OcHoBHBIe NOHATHSI TPUroHomeTpuu. [IpeodpasoBanust TpUroHOMeTPHUYECKHX
BbIPA’KEHHH.

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

OcHOBHBIE TpUrOHOMETpUUeckHe ToxaecTBa. PopMysbel mnpuseneHus. Popmysbl CIOXKEHHUS.
DopMynbl yiBoeHUs1. POPMYJIbI TOJOBUHHOIO yIJIA.

[Ipeobpa3zoBanust NPOCTEHIINX TPUTOHOMETPHUYECKUX BbIpaxkeHUd. lIpeoOpasoBaHue CyMMbI
TPUTOHOMETPHUECKUX (YHKIMIA B TNPOU3BENCHHE W TNPOM3BENCHHUS B CyMMy. BrIipakeHue
TPUTOHOMETPHUECKUX (PYHKIMN Yepe3 TAHT'€HC TIOJOBUHHOTO apryMEHTa.

Tpuronomerpuueckue ¢pynkun. CBoHCTBa U rpaduKi CHHYCa, KOCHHYCA, TAHT'€HCA 1 KOTAHT€HCA.
[IpeoOpazosanus rpadukos. [TapannenbHbIi TEpEHOC, PACTSIKEHUE U CXKATHE BJIOJIb OCEeH KOOPIAUHAT.

Buab! yueOHoil 1eATEILHOCTH

Hsyuenne paauaHHOrO METONA WU3MEPEHMs YIVIOB BpALEHUS U UX CBSI3M C IPaJyCHOM Mepoil.
HzobpaskeHne yIioB BpalleHs! Ha OKPYKHOCTH, COOTHECEHHE BEJTMUUHBI YTiIa C €r0 PacIONIOKEHHUEM.

DopMyIMpoBaHUE ONpPENeNeHUH TPUTOHOMETPHYECKUX (PYHKLUH Ui YIJIOB TOBOPOTA M OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 OOBSICHEHHE UX B3aUMOCBSI3HL.

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

UzydeHne oCHOBHBIX (HOPMYJT TPUTOHOMETPUU: (HOPMYJIBI CIOKEHUS, YABOCHUS, PE0oOpa3OBaHUs
CYMMBI TPUTOHOMETPHUYECKHX (PYHKLUUH B MPOU3BENEHHE U MPOM3BENCHUS B CYMMYy U NMPUMEHEHUE IMPH
BBIYMCJICHUH 3HAYEHHUs] TPUTOHOMETPUYECKOIO BBIPAXKEHUS U YIIPOLLEHHUS €T0.

O3HakOMJIEeHHE CO CBOMCTBAMM CUMMETPHHM TOYEK HA €IMHUYHOW OKPYXKHOCTU U MPUMEHEHHUE UX
1151 BbIBOAA (POPMYJI IPUBEICHUSI.



O3HakoMIIEHHE C TIOHSATHEM HEMpPEePBIBHOW meproanydeckoi GyHKIUH, GOpMyIHpOBaHHE CBOWCTB
CHHYyCa U KOCHHYCa, TIOCTPOCHHE UX rpaduKoB.

O3HakOMIIEHHE C MTOHATHEM TapMOHHYECKUX KOJeOaHH U MPUMEpaMy FAPMOHUYECKUX KOJieOaHuit
IUIS1 OTIMCAHMSI TTPOLIECCOB B (PH3UKE M APYTHX OOJIACTSAX 3HAHUS.

O3HakoMIIEHHE C TOHATHEM Pa3pPbIBHOW MEPHOANYECKOH (yHKUMHU, (POPMYIHPOBAHUE CBOMHCTB
TAHTE€HCAa U KOTAHT'€HCA, IOCTPOCHUE UX IrPadUKOB.

Tema 2.2 TpuronomerpuiecKkue ypaBHeHHs1 H HEPAaBEHCTBA

TpuroHomerpuueckue ypaBHeHUsI U HepaBeHCTBA. IIpocTeiiine TPUroHOMETPUIECKUE YPABHEHMUS.
Tpuronomerpuueckne ypaBHeHHs. OCHOBHBIE NMpPUEMBbl HX peIIeHUs (Pa3jIoKEHHE HAa MHOMKUTEIH,
BBEICHNE HOBBIX HEM3BECTHBIX ). [IpocTeiiime TpUroHoMeTpuiecKrue HEPaBeHCTBA.

OO6parnble TpUuroHoMeTpudeckne GyHKUUN. APKCHHYC, apKKOCHHYC, aPKTaHT'€HC.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakoMIIeHHE C MOHATHEM OOPaTHBIX TPUTOHOMeTpH4ecKux (pyHKkiuil. M3yuenune ompeneneHuit
apKCHUHYyCa, apKKOCHHYCa, apKTaHTeHCa d4ucia, (HOpMyJIHUpOBaHHE HX, H300paKeHHE Ha E€IMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE NIPU PELICHUN YPABHEHUI.

Pemenne no ¢opmynaM U MO TPUTOHOMETPUYECKOMY KPYIy MPOCTEHIINX TPUTOHOMETPHUYECKUX
ypaBHeHni. IlpuMeHeHne oOOIMX METONOB pEINeHHs] YypaBHEHWH (TPUBEACHHWE K JIMHEHHOMY,
KBaJpaTHOMY, METOA pPAa3JIOKEHUs] Ha MHOXHTEIH, 3aMEHbl IEPEeMEHHOW) TpH  peIeHHH
TPUTOHOMETPUYECKUX  ypaBHEHUNH. YMEHME OTMe4YaTb Ha  Kpyre peleHus MPOCTEeHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

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

[Toctpoenue rpadpukoB OOpaTHBIX TPUTOHOMETPUIECKUX (PYHKLUH U ONpeneneHue 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. CymecTBoBaHuE npenena MOHOTOHHOH OrpaHUYeHHOMN
MOCJIEI0BATEIbHOCTH. CymmMmupoBaHue MOCJEIOBATEIbHOCTEN. beckoneuHno yObIBaromas
reOMeTpUYECKasl MPOrPeCcCUst U €€ CyMMa.

IIpoussonnas. IloHsiTne O MPOM3BOMHONW (PYHKILMH, €€ TeOMETPUYeCKHd M (PU3HUUECKUIl CMBICI.
VYpaBHeHue kacatenbHOW K rpaduky ¢yHkuuu. IIpon3BOmHBIE CYyMMBI, Pa3HOCTH, IPOU3BEIACHMUS,
yacTHOro. IIpom3BONHBIE OCHOBHBIX 3JieMEHTapHbIX (QyHKOWHA. IIpuMeHeHMe TPOWU3BOAHON K
uccienoBaHnio PyHKUMH U nmocTpoeHnto rpaduxos. IIpousBonHbie 0OpaTHON (PYHKLMH U KOMIIO3ULIUH
byHKIMA.

IIpumepsl UCIIONb30BaHMS MPOU3BOJHON AJI HAXOXKIEHHsI HAWIY4YLIEro peuleHHsl B MPUKIAAHBIX
3amavyax. Bropas mpousBOaHAs, €€ reoMeTpudecKkuil u pusnueckuii cMbici. HaxokaeHue CKOpoCcTH IJist
nporiecca, 3aJaHHOro GpopmyIioit u rpaguKkom.

Buab1 yueOHoi#l 1eATeIbHOCTH

O3HakoMJleHHEe C TIOHSATHEM YHCJIOBOH IIOCIENOBAaTENbHOCTH, CIOCOOAMU €€  3aJaHus,
BBIUUCIICHISIMU €€ WICHOB. (J3nakomienue ¢ nousmuem npeoeia nocieoosamensrnocmi. O3HaAKOMIICHNE
C BBIUHCJIEHHEM CYMMbl OECKOHEYHOI'O YHCJIOBOTO pPsiia HA NMPUMEpPE BBIYMCICHUS CyMMbI OECKOHEUHO
yObIBaromeli reomerpudeckoll mporpeccuu. Pemenne 3amad Ha TNpUMEHEHUE (POPMYNIBI  CyMMBI
OeckoHEeYHO yOBbIBAIOIIEH TreOMEeTPUIECKON IPOrPEeCCHU.

O3HakoMIIeHHE C TIOHSATHEM IPOW3BOAHON. M3yueHune n (opMynHpOBaHHE €€ MEXaHUYECKOTO H
reOMEeTPUYECKOr0 CMbICJIA, U3yUEHHE alrOpUTMa BBIUUCIEHUs NMPOM3BONHON Ha NMpHUMEpE BBIYUCIIECHUS
MTHOBEHHOH CKOPOCTH M YIJIOBOTO Ko3dduimenTta kacarenpHold. CocTaBlieHHE YPaBHEHHUS KacaTeIbHOM
B oOmeMm Bume. YcBoeHue mnpabuil auddepeHIupoBaHus, TAONIHUIBl MPOW3BOMHBIX 3JIEMEHTAPHBIX
byHkumi, npuMeHeHue s auddepeHupoBaHns (QYHKIHUA, COCTABICHUS YPABHEHHs KacaTelIbHOM.
UzydeHue TeopeM O CBs3M CBOWCTB (PYHKUMH W MPOM3BONHON, (hopMynupoBka ux. IIpoBeneHue c
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MOMOIIBIO MTPOU3BOAHON MCCIIEAOBaHUs (PYHKLIMHU, 3aAaHHONW (POpMyIoii. Y CTaHOBJIEHUE CBSI3H CBOMCTB
(YHKIMY ¥ POU3BOAHOM MO UX rpaduKam.

[IpMeHeHne MPOW3BOAHON Ui PELICHUS 3a7ad Ha HAXOXKIACHHWE HauOOJbINEro, HAMMEHBIIErO
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-JletiOnnua. IIpumepsl npuMeHeHns: HHTerpajia B pu3uke
Y T€OMETPUU.

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakoMIleHHE C TOHATHEM HHTerpana W nepBooOpasHoil. M3ydeHue mpaBuiia BbIYHUCICHUS
nepBooOpa3Hoil 1 Teopembl HptoToHa- JleiiOHuia. Pemenwne 3amad Ha CBsi3b mepBooOpa3sHOH U ee
MPOM3BOJHOMN, BEIYUCICHUE IEPBOOOPA3HON 1JIsl JAHHOW (PYHKLIUH.

Pemenne 3a1a4 Ha NpUMEHEHNE MHTETPaa JJIsl BBIYUCICHUST (PU3NIECKUX BEJTMYNH M TUTOIIAICH.

Pazgen 4 TEOMETPUA

Tema 4.1 KoopauHATBI H BEKTOPBI.

[IpsimoyronpHast (OekapToBa) CUCTEMa KOOPAMHAT B mpocTpaHcTBe. PopMynia pacCTOSHUS MEXIY
OBYMSI TOUKaMH. Y paBHEHUs chepbl, m10CKOCHU U NPAMOIL.

BexTopel. Monynb BekTOopa. PaBeHCTBO BekTOpoB. ClioskeHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha
yucio. Paznoxxenne BeKTOpa MO HANpPaBJICHUSAM. YTOJ MexAay AByMs Bektopamu. IIpoexunst BekTopa Ha
ocb. Koopaunarte! Bektopa. CkansgpHoe pousBeieHne BeKTOpoB. Mcnonp30BaHNe KOOPAUHAT U BEKTOPOB
MIPU PELIEHUN MAaTEMAaTUYECKUX U MPUKJIAAHBIX 3a7a4.

Buab! yueOHoi#l 1eATeIbHOCTH

O3HakoMJIeHHE C TIOHATHEM BekTopa. M3yueHune nexkapToBO CUCTEMbl KOOPJAUHAT B IIPOCTPAHCTBE,
MIOCTPOEHHUE MO 3aAaHHBIM KOOPANHATAM TOUEK U INIOCKOCTEH, HAXOXKAEHNUE KOOPAUHAT TOUEK.

HaxoxneHue ypaBHEHHI OKPYXXHOCTH, C(epbl, IJIOCKOCTH. BBIUHCIEHHE PacCTOSHUN MEXIY
ToukaMu. H3ydeHne CBONMCTB BEKTOPHBIX BEIMYMH, MPABWJI PA3JIOXKEHHUs BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, NPABUJ HAXOXICHHWS KOOPAWHAT BEKTOpPa B MPOCTPAHCTBE, MNPAaBWI ACHUCTBUH C
BEKTOpPAMH, 33JaHHbIMH KOOPANHATAMH.

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

IIpumenenue Teopuu Npu peLIEHUU 3a7a4 Ha JEUCTBUS C BEKTOPAMHM, HA KOOPAMHATHBIA METOL,
MIPUMEHEHNE BEKTOPOB Il BBIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.

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

Tema 4.2 IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

B3anmuoe pacnonoxeHue ABYX NPsIMBIX B MPOCTpaHCTBe. IlapannenbHOCTs MPsIMOM U IIIOCKOCTH.
ITapannenbHOCTE MOcKkoCTeN. IlepneHauKyIIpHOCTD NPSAMON U MIJIOCKOCTH.

IlepnienauKyasp U HAKJIOHHAS. Y TOJN MEXAY NPAMON U IJIOCKOCTBI). JIByTrpaHHBIN yroJl.

Yron wmexnay mnockocTsamu. IlepneHauKkynsipHOCTH ABYX IUIOCKOCTeH. ['eomerpuyeckue
npeoOpa3oBaHUsl TPOCTPAHCTBA. MApPAJUICNbHBIA MMEPEHOC, CUMMETPHsS OTHOCHTEIBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Inowane OpPTOrOHAJBLHON MPOEKLINH. Nzobpakenue
MPOCTPAHCTBEHHBIX (QUTYD.

Buab1 yueOHoi#l 1eATeIbHOCTH

DopMyIMpOBKA U MPUBEAECHUE NOKA3ATENbCTB MPU3HAKOB B3aUMHOIO PACHOJOXKEHUS MPSIMBIX H
mockocTel. PacnosHaBaHMe Ha 4depTexax M MOAENAX PAa3IUYHBIX CIy4aeB B3aHUMHOIO PACIONIOXEHUS
NPsIMBIX M IJIOCKOCTEH, AapryMEHTHPOBAaHHME CBOMX CyxAeHuW. DOpMyJIHpOBaHUE OIpPEneseHUN,
MIPU3HAKOB M CBOWCTB MApaJUICNIbHBIX M MEPNEHAUKYJSIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEMHBIX
yIJIOB. BBINOMHEHNE NOCTPOEHUS YIJIOB MEXAY MPSAMBIMH, IPSMON U IJIOCKOCTBIO, MEXAY MIIOCKOCTIMHU
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[0 ONMMCAHUID M PACMO3HABAHME UX HA MoAensax. IIpuMeHeHHe NMPU3HAKOB U CBOMCTB PacHOJIOXKEHUS
NpsAMbIX U TUIOCKOCTEH mpu pemeHnd 3anad. M3o0pakeHne Ha PUCYHKAX M KOHCTPYHUPOBAHHE Ha
MOZEJIAX MEPHNEeHAUKYJSIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MapajUIeJbHBIX IUIOCKOCTEH, YIJIOB
MEKAY NPSMOH U TUIOCKOCTBIO 1 0OOCHOBAHHE TTOCTPOCHHSI.

Pewenue 3ana4 Ha BbIYMCIEHHE reOMeTpUYeCKUX BelUunH. ONUChIBAHUE PACCTOSIHUS OT TOUYKHU 10
MJIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTH, MEXKAY MJIOCKOCTSIMU, MEXKAY CKPELIUBAOLIUMU MPSIMBIMU, MEXIY
MPOU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyMpoBaHHE U JOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHHSAX (TEOPEMbl CYIIECTBOBAHMS,
cBoiicTBa). M300pakeHHe Ha YepTekax U MOJENAX PACCTOSHUS U OOOCHOBAHHE CBOUX CYXKICHHH.
OmnpeneneHne ¥ BBIUUCJIEHUE pPACCTOSHUH B mpocTpaHcTBe. llpumeHenue QopMmyn U Teopem
IUTAaHUMETPUH [JIs perieHus 3anad. O3HaKOMIJIEHHE C TIOHATHEM MapaulesIbHOTO NMPOEKTUPOBAHUS U €ro
cBoricTBaMu. POPMyIUPOBAHUE TEOPEMBI O IIJIOLAAN OPTOrOHAJIBHON MPOEKIIMU MHOTOYTOJIbHUKA.

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

Tema 4.3 MHOrorpaHHUKH M KPyrJible TeJa

Bepmunbl, pebpa, rpaHm MHoOrorpaHHuka. PassepTka. MHororpanHble yribl. Beimykieie
MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HaknonHas npusma. [lpaBunpHas npusma.
IMapamnenenunen. Ky6. IMupammpa. IlpaBunpHas nupamupa. YcedeHHas nHUpamuna. Terpasnp.
Cummerpun B kyOe, B mapajuienenumesne, B npusmMe u nupamuae. CedeHus Kyda, IpU3Mbl U TUPAMHUIBL.

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

Humuuap u koHyc. YcedeHnHblil konyc. OCHOBaHUE, BBICOTA, OOKOBAsi MOBEPXHOCTD, 00pasyromasi,
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,
NPSMOYTOJILHOTO TMapaulesIeNuIea, Npu3Mbl, LumuHApa. DPopmynbl oObeMa NMUpaMuAbl M 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 XapakTepUCTUKA PAa3JIMYHBIX BUJJOB MHOTOTPAHHUKOB, MEPEUHUCIEHUE UX 3JIEMEHTOB U
cBoiicTB. M300paskeHne MHOTOIPaHHHKOB M BBITIOJHEHHE IMOCTPOEHHSI Ha M300PaKEHUSX M MOJEISX
MHOTOTPaHHHUKOB. BBIYMCICHNE NTHHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTypalmsx,
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 BUAMH CUMMETPHI B IPOCTPAHCTBE, (OPMYJIMPOBAHIE ONPEACTICHUN U CBOWCTB.
XapaxkTepucTUKa CUMMETPUH TeJl BpallleHHs 1 MHOrorpaHHUKOB. IIpriMeHeHne cBONCTB CUMMETPUH MIPU
pemennu 3amad. Hcmosib3oBaHME NPUOOPETEHHBIX 3HAHUN JUIsI WCCIIENOBAHHUS M MOICIHPOBAHHS
HECJIOKHBIX 3ana4. M300paskeHrne OCHOBHBIX MHOTOIPAHHUKOB M BBIITOJIHEHHE PUCYHKOB IO YCJIOBHUSIM
3a74a4.

O3HakoMIieHHE C BHIAMH TeJl BpalleHus, (HOPMYyJIUPOBAHME WX OINPENENEHU U CBOWCTB.
DopMyUpOBaHHE TEOPEM O CEYEHHWH I[Iapa IUIOCKOCTBIO M TUIOCKOCTH, KacaTeNbHOW K cdepe.
XapakTepucTuKka U n300pakeHHe TeJl BpaIleHHs], UX Pa3BEPTKH, CeueHHs. PerneHne 3ama4 Ha IOCTPOCHNE
CEYEHUI, BBIUMCIIEHUE IJINH, PACCTOSIHUMN, YIJIOB, rutoniaaei. [IpoBenenune Aoka3aTeabHbIX PacCy XKACHUM
npu peweHuu 3aznad. IlpumeHeHue CBOWMCTB CUMMETPUU MPU pELIeHMM 3a7ady Ha Tejla BpalleHus,
koMOuHanmio Ten. M3o0pakeHne OCHOBHBIX KPYIJIBIX TEJ M BBIMOJIHEHUE PUCYHKA 10 YCIOBHIO 33Ja4H.

O3HakoMIIeHHE C MOHATHSIMH IUIOMAAN 1 00beMa, akCHOMaMH M CBOHCTBaMu. Pemenune 3amad Ha
BBIUUCIIEHHE IUIOMANeH TUIOCKHX (UTYyp € NMPUMEHEHHEM COOTBETCTBYIOLIUX (opMyn U (PakTOB H3
iaHuMeTpun. M3ydeHne TeopeM O BbIMHCIEHHH OOBEMOB NMPOCTPAHCTBEHHBIX TEJ, PEIIEHHE 3a/1ad Ha
npuMeHeHne (GopMys BBMHCICHHS OO0beMOB. M3yueHue (GOpMyNn Ui BBIMUCIEHHS ILJIOMIAIEH
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HOBerHOCTeVI MHOrorpaHHuUKoOB U1 Ten BpawieHusa. O3HaKoMJ/ieHMe ¢ MEeTOAOM BblYUCAEHUA njowagmn
NOBEPXHOCTU Cdf)epbl. PeweHne 3aay Ha BblUUCNEHWE I'I]'IOLLI,&,qGVI NOBEPXHOCTN MPOCTPAHCTBEHHbIX Tes.

Pasgen 5 KOMBVHATOPUKA, CTATUCTUKA 1 TEOPUA BEPOATHOCTEWN

Tema 5.1 3nemMeHTbl KOM6UHATOPUKM

OCHOBHbIe MOHATUS KOMOWHATOPUKMW. 3afaynM Ha MOACYET uYucna pasmelleHuid, nepecTaHOBOK,
coueTaHuii. PeweHne 3agay Ha nepebop BapmaHToB. dopmyna 6mHoma HbloToHa.

CBolicTBa OBUHOMMHAbHbIX KO3hhuumeHTOB. TpeyronbHuK MNackans.

Bunabl yuebHOW feATeNbHOCTH

M3yuyeHune npaBmaa KOMOMHATOPUKN M MPUMEHEHME NPU peLleHn KOMBMHATOPHOrO 3ajau.

PeweHne KOMOUHATOPHbIX 3a4a4 MeTOLOM nepebopa v No NpaBuy YMHOXEHUS.

O3HaKoM/ieHMe C NOHATUAMU KOMOWHATOPUKN: pasmeLleHUsAMN, CoOYeTaHUSAMU, NepecTaHOBKaMn 1
thopmynamu ans ux BblUUCeHUs. O6bACHEHMEe U MPUMEHEHME (POPMYN NS BbIYUCIEHUS pasMeLLLeHUi,
nepecTaHOBOK M co4veTaHuii npu peweHun 3agady. O3HakomieHWe ¢ 6GMHOMOM HbHOTOHA M
TpeyronbHMKoOM [lackans. PelleHMe NpaKTUYeCKUX 3afad C WCMOAb30BaHMEM MOHATUA WM MNpaBu
KOMOUHATOPUKMN.

TeMa 5.2 31eMeHTbl TeOPUM BEPOATHOCTEN M MaTEMATUYECKO CTaTUCTUKN

CobbiTVe, BEPOATHOCTb COOLITUA, CMOXEHUE W YMHOXEHUe BepoAaTHocTel. [loHATMe O
He3aBUCUMOCTM CObbITUI. IMCKPeTHaA cry4valiHaa Be/iMUMHa, 3aKOH ee pacnpeenieHus.

Uuncnosble XapaKTepUCTUKU [UCKPETHOW cnydyaliHOW BenuuuHbl. [MOHATME 0 3aKOHe 60/bLUMX
uncen.

MpeacTaBneHne gaHHbIX (Tabnuuybl, guarpammbl, rpaddukin), reHepanbHas COBOKYMNHOCTb, BbI6OPKa,
cpefHee apngmeTnyeckoe, meanaHa. NMoHATUE 0 3a4avax MaTeMaTUYECKON CTaTUCTUKMN.

Buabl yuebHOW feATeNbHOCTH

M3yueHune Knaccnueckoro onpepenieHUss BEPOATHOCTU, CBOWCTB BEPOSTHOCTW, TEOPEMbI O CyMMe
BEPOATHOCTEN. PaccmMoTpeHne MPMMEPOB BbIYUC/IEHUS BEPOATHOCTeR. PelleHue 3afay Ha BblUMCEHME
BepoATHOCTEN cobObITUMIA. O3HaKOM/IEHME C NMpeicTaBeHNeM YACNOBbIX AaHHbIX N UX XapaKTepPUCTUKaMMU.

PeweHne npakTnyeckmx 3afay Ha 06paboTKy UMC0BbLIX JaHHbIX, BbIYUC/IEHNE UX XapaKTepUCTUK.

3YC/NTOBUA PEANTN3ALUNN YUEBHOW ANCLNNNNHDbI
3.1 MaTepuanbHO-TexHNU4YecKoe obecneyeHune
[Ona peanusaumm nporpaMmmbl YUeOHON AMCLUUNAUHBI NPeLYCMOTPEHbI cneayloLime cneynanbHble
NOMELLEHNA U OCHaLLleHWe:
Twun v HaumeHoBaHMe
cneumanbHOro NomeLLeHmns
KabnHeT MaTeMaTUYeCKNX gucunnanH  MynbTuMeaniiHble  CpeicTBa  XpaHeHWsl,  nepejayn  u
npeacTaBneHns MH(opmaumu. Y4ebHO-MeTOAMYeCcKas
LOKYMeHTaUus, AnjaKTUYecKne cpescTsa.

OcHalleHUne cneynanbHOro NoMeLLeHns

3.2Y4ebHO-MeTOAMYECKOE M MH(hOPMaLMOHHOe obecneveHe peannsaLumn nporpaMmmel

OCHOBHbIe UCTOYHUKMN:

1. AHTponoBa, H. B. Anare6pa »n Hayana maTemMaTu4yeckoro aHanmsa. KOHCMEKT feKuui
[@neKTpoHHbI pecypc]: yuebHoe nocobue / H. B. AHTponoBa; MI'TY. - Maruutoropck: MI'TY, 2017. -
66¢.: Tabn., rpac. - Pexnm joctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true .- MaKpoO6bEKT.

2. bawmakoB, M. . MatemaTuKa [DneKTPOHHbIA pecypc] : yyebHuMK / BawumakoB M., — MockBa

KHoPyc, 2019. — 394 c¢. — (CMNO). — ISBN 978-5-406-06554-9. — Pexum pgoctyna:
https://book.ru/book/929528
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JononHnTeNnbHble NCTOYHUKMN:

1 Wwmnat, P. A. Anrebpa. 3afayHuK-NPaKTUKyM [SNeKTPOHHbIA pecypc]: Y4ebHoe nocobue /
P. A. LWwmunat. - CaHkT-MeTtepbypr: CMery, 2016. - Y. 4. - 184 c. - Pexum pgoctyna
https://new.znanium.com/read?id=302340 - 3arn. c aKpaHa.

2. A63anoBa, H. M. MartemaTunka: anrebpa u Hadana aHanmsa, reoMeTpust [SNeKTPOHHbIN pecypc]
npaktukym [gna CMO] / H. M. A63anoBa, HO. H. CapguukoBa, HO.®. CuBuibkaesa ; 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.

3. AumeHes, J1. T. MaTtemaTtuka B npumepax u 3afgadyax 4A9 nogrotoBku K EM3 m noctynseHunto B
BY3 [OneKTpoHHbIA pecypc]: yd. noc. / J1.T. AumeHeB, 2-e 134., gon. - MockBa: By30BCKUIA yUYeBHUK,
HVL MH®PA-M, 2016. - 336 c. - Pexxum goctyna: https://new.znanium.com/read?id=32448 - 3arn. c
JKpaHa.

MporpammHoe obecrniedeHne U MIHTepHeT-pecypcebl:

HavmeHoBaHue INO Ne loroBopa CpoK feiicTBUA NULEH3NN
MS Windows 7 (nognucka [A-1227 (T 08.10.2018 11.10.2021
Imagine Premium) O-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 6eccpoyvHo
Kaspersky Endpoint Security gna  [4-300-18 oT 21.03.2018 28.01.2020
6usHeca-CTaHgapTHbIN 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 cB0OOOHO pacnpocTpaHsiemoe 6eccpoyHo

MHTepHeT-pecypcsl

1. ®degepanbHbIA LEHTP MHDOPMaLMOHHO-06pa3oBaTe/lbHAXX pecypcoB - PLIVIOP [O1eKTPOHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3ar/. ¢ aKpaHa. 3. pyc.

2. Eannasa konnekumsa umgpoBbix 06pasoBaTeflbHbIX PECYPCOB [DNEKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60oaHbIl. - 3arn. ¢ akpaHa. $3. pyc.

3. IHTynT - HauMOHaNbHbI/ OTKPbITbIA YHUBEPCUTET. [BNIEKTPOHHLIN pecypc]. - Pexum goctyna:
www.intuit.ru/studies/courses, cB060A4HbIN. - 3arn. ¢ sKpaHa. $3. pyc.

4. MEGABOOK: yHuBepcanbHasa sHUuMKnoneans Kupunna n Megoansa. [SneKTpPoHHbIN pecypc]. -
Pexxum poctyna: https://megabook.ru/, cBo60HbIN. - 3arn. ¢ akpaHa. 3. pyc.

5. defepanbHbIil 06pasoBaTeNbHbIA MopTan «/HMpopMaLNOHHO-KOMMYHUKALMOHHbIE TEXHOMOTMN
B 00pa3oBaHUU». [DNeKTPOHHbIA pecypc]. - Pexxum goctyna: http://window.edu.ru/resource/832/7832,
cBOGOAHbLIN. - 3arn. ¢ aKkpaHa. £13. pyc.

6. MopTan uudposoro obpasoBaHUs. [DNEeKTPOHHbIN pecypc]. - Pexunm goctyna: www.digital-
edu.ru, cBo60aHbIN. - 3arn. ¢ akpaHa. f3. pyc.

7. EAMHOE OKHO AocTyna K obpasoBaTefibHbIM pecypcam Poccuinckoin degepaunin [3NeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60ogHbIi. - 3arn. ¢ skpaHa. H3. pyc.
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4 KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI
KoHnTposnp u oueHka pe3ynbTaToB OCBOEHUs IUCLMILIMHBI OCYILIECTBISETCA INPENOAAaBaTEIeM B

IpoLecCce TEKYLIEero KOHTPOJI U MPOMEXKYTOUHON aTTeCTallu.

4.1 Texymuii KOHTPOJIb

Ne Kontponupyemsle pa3nenbl KonTponupyemsble Haumenosanue
B (TeMbl) y4eOHON TUCIUTUTNHBI pe3yJIbTaThl OLIEHOYHOT'O CPEJICTBA
1 Beenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MP9,ITPI, ITP2,
a3nena 1 Aaredpa 11P3, [IP4.TIPS, TIPS, Tecm
1IP10, IIP12
3 Tema 1.1. PazButne nousrus o JIP4, JIP9, MP1 MP3, | lIpakmuueckaa paboma
quce MP9Y,IIP1, IIP2, IIP3, | (npaxmuueckoe 3a0anue)
1IP4, IIP8 Tecm
4 T 12® JIP4, MP1, MP3, MP4, | lIpakmuueckas paboma
ema 1.2 QyHKUMM 1 rpadukn MPY, IIP1, IIP2, IIP5, | (npakxmuueckoe 3a0anie)
1IP8, 11IP10, I1IP12 Tecm
5 Tema 1.3 KobHiL. CTerem i JIPY9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHI, 1IP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3adanue)
norapuMbl 1IP10 Jluxmann
Koumponvnas paboma
6 JIP9, MP1, MP3, MP9, | Kommponsuas paboma
a3aena 2 OCHOBBI TPUTOHOMETPHH 11P3, [IP4, IIP8, IIP10
7 Tema 2.1 OCHOBHBIE MOHSITHS JIP9, MP1, MP3, MP9, | IIpaxmuuecxas paboma
Tpuronomerpuu. [IpeoOGpazoBanust 11P3, I1P4, ITP8, 1IP10 | (npaxmuueckoe saoarue)
TPUTOHOMETPHUYECKUX BBIPAKEHHIH Tecm
8 | Tema 2.2 TpHUroHOMETPHIECKHE JIP9, MP1, MP3,MP9, | [Ipakmuueckas paboma
YPaBHEHUS U HEPABEHCTBA 11P3, ITP4, 11P10 (npakmuveckoe 3a0anue)
9 JIPY, JIP13, MPI1, MP3
P 3 H b b s b
asael S Hataia MPs, MP9, IIP1, IIP2, | Tecm
MATEMATHYECCKOro aHaJanu3a 1IpPs, ITP8, I1IP10,
1IP11, IIPI12
10 | Tema3 1 IIpoussonas byHKImH JIPY, JIP13, MP1, MP3, | IIpaxmuueckas paboma
MP5, MP9, IIP1, IIP2, | (npaxmuueckoe 3adanue)
1 €¢ TPUMEHERHC 11P5, ITP8, 1TP10, Konmponvnas paboma
1IP11, IIP12
11 Tema 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
TIPUMEHEHHE MP5, MP9, IIP5, IIP8, | (npaxmuueckoe 3adanue)
P10 Koumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pasznen 4 I'eomerpusn MP4, MPY, IIP2, I[IP3, | Tecm
1IPe, I1PS, IIP10
13 Tema 4.1 KOODIMHATE i BCKTODLI JIPY9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' P P 11P6, ITP8, 11P10 (npakmuueckoe 3a0anue)
14 JIP9, MP1, MP3, MP4, | IIpaxmuueckas paboma
Tema 4.2 IT ) ) ) f j2 p
emMa psIMBIE M TUIOCKOCTH B MP9, [P, ITP3, TIPS,
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MPOCTPAHCTBE 1IPY, ITP10 (npaxmuyeckoe 3a0anie)
Koumponvnas paboma
15 Tema 4.3 MHOrorpaHHUKHY U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
KPYTJIbIE TeJa MP4, MPY, ITP1, IIP 3, | (npaxmuueckoe 3a0anue)
11P6, 11P8, I1P10 Koumponvnas paboma
Pa3znen S KomOunaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHCTHKA H TEOPHUsI MP9, ITP1, 11P7, 11P8,
. 1IP13
BepOSITHOCTEH
Tema 5.1 DnemMeHTHI JIP4,JIP9, MP1, MP3, Ipaxmuueckas paboma
KOMOUHATOPHKH MP9, IIP1, ITP7, IIP8 | (npaxmuueckoe 3adarnue)
Tema 5.2 DnemeHTbl TEOPUU JIP4, JIP9, MPI1, MP3, | [Ipaxmuueckas paboma
BEPOSITHOCTEN U MaTEMAaTHYECKOU MP9, ITP1, I1P7,11P8, (npaxmuyeckoe 3a0anie)
CTaTUCTHKH P13

4.2 IlpomMe:KyTOYHAS ATTECTALMS

[IpomexxyTouHass arrecTamyst OOYHYaAIOIIMXCS OCYLIECTBISIETCS 10 3aBEPIICHUH HW3YYSHHUS
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Kaue€CTBO U YPOBEHb €€ OCBOEHHUS.

dopma NPOMEKYTOUHOH aTTecTauuu Mo aucuuriuimHe «MaremaTnka» - auddepeHInpOBaHHBIN

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

Ne Konumponvuusie sonpocot oudppepenyuposannozo Tema
3a4ema/OudaKmuiecKue eOuHUbl

1 | ®yskumsa. Coiictea pyHKuMU: 0bnacTh onpenenenus, Hynu ¢ynkuuy, | Tema 1.2 @yHkumu u
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTh-HEYETHOCTh, MOHOTOHHOCTD, | rpaduKu
SKCTPEMYMBI, 00JIACTh 3HAYCHHUIA.

2 | OnpeneneHus CTENEHU YUCIIA C PA3IMYHBIMU MTOKazatenssMu. CBONCTBa
CTENEHEN. Tema 1.3 Kopny,

3 | Onpenenenue jgorapudma yrnciaa. OCHOBHOE JorapudpmMuIecKoe CTEMEHH U JIOrapUu(Mbl
TOXxIecTBO. Teopemsr o norapudmax. opmyia nepexona OT OJHOTO
OCHOBAHHUSI K IPYrOMY.

4 | OnpeneneHus TPUTOHOMETPUUECKUX (DYHKITHIA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA. MOHSITUS
6 | ®OpMyJIBI CIOKEHHUS. TPUTOHOMETPHUHU.
7 | DopMysIbl NPUBEAEHUS. [Ipeobpazosanus
8 | @opmyubl mpeobpa3zoBaHUsl CYMMBI U Pa3HOCTH TPUTOHOMETPHUUECKUX TPUTOHOMETPUICCKUX
(YHKUMH B IPOU3BENICHHE. BBIPAKEHU
9 | Ompenenenust 0OPaTHBIX TPUTOHOMETPUUECKUX (DYHKIIHHA.
10 | ®opmyael KOpHEH MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI. Tema 2.2
Tpuronomerpuueckue
ypaBHEHUS U
HEPaBEHCTBA
Ne Tunosble 3a1aHUA 1JIS1 IK3aMEHA Tema
Oo0si3aTebHASL YACTD
1 Pemure nokasarenbHOE ypaBHEHUE: Tema 1.3 KopHu, crenenu u
49*+1 =7 norapuQmbl
2 PemuTe norapudmudeckoe HEPaBeHCTBO: Tema 1.3 KopHu, crenenu u
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2x-=7) > -1 Jorapugmel
3 Ynpocrure: Tema 2.1 OcHOBHBIE OHATHS
cos oS 2a +tg asinsin2a. TPUTOHOMETPHU.
[Ipeobpa3zoBanus
TPUTOHOMETPUYECKUX
BBIPAKCHUN
4 Pemmre TpUroHOMeTpU4ECKOE YpaBHEHUE: Tema 2.2 Tpuronomerpuueckue
. V2 aBHEHHUsI M HEPABEHCTBA
sinsin2x = - p P
5 HaliTu 3HaueHne NporU3BOAHON B TOUKE X! Tema 3.1 IIpoussonHas
_2xioax? (QyHKLIMHK 1 ee MPUMEHEHHE
fO) =222 = 1
6 HaiinuTe HauMeHblee 3HaueHue QyHKIuU y = x> — x2 — Tewma 3.1 IpoussonHas
8x + 4 Ha orpeske [1; 7]. GYHKIMY U €€ TPUMEHEHHE
7 Haiinure nmpomexxyTKy Bo3pacTaHust (PyHKLUH: Tema 3.1 IIpoussonnas
HKLIMH U €€ IPUMEHEHHE
y = Ex" —2x by P
8 Brraucaure HeonpeneneHHblil HHTErPal: Tema 3.2 MnTerpan u ero
1 IIPUMEHEHHE.
f <§coscosx +2x — x| dx P
9 K nnockoctu nposeneHa HaksioHHast MA 1 nepneHauKyisp Tema 4.2 IIpsiMble U MIIOCKOCTH
MO, passbiii 15 cMm. Yroa Mexxay HakJIOHHOHN 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 e (1 Tema 1.3 Kophu, cremneHu u
Pemure nokasarenbHOE HEPABEHCTBO: | = (27 < (=
2 8 Jorapudpmel
2 Penurte TpUTOHOMETpHYECKOE ypaBHeHHe: 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=x3 vy=0; x=3. NpUMeHEHHe.
4 B ocHOBaHMM NpAMON NPU3MBI JIEXKUT TPEYTOJBHUK CO Tema 4.3 MHOrorpaHHUKY U
cropoHamu 39 cM, 17 cM u 28 cMm. BbicoTa npu3MBbl COCTABIISAET KpPyIJIbIE TEJIA
20 cm. HaifmuTe MoNHY0 MOBEPXHOCTb U 00bEM MPU3MBL
5 Haiiti mpon3BoaHYO CIOKHON QPYHKIIUH: Tema 3.1 IIpoussoanas

y = \/ln In sinsin§ :

(byHKIMU U ee IPUMEHEHNE

npoOenibl HE HOCAT CYIIECTBEHHOTO XapakTepa,

Kpurepuu ouenku ouhphpepenyuposannozo 3auema u 3k3amena
- «OTINYHO» - TEOPEeTHUECKOe COAep KaHHe Kypca OCBOEHO IIOJIHOCTBIO, Oe3 mpobelos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOil yueOHbIE 3a/1aHUs BBITTOJHEHBI, KA4eCTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.
- «XO0pomIo» - TEeOpPEeTHYECKOe COAEp’KaHHEe Kypca OCBOEHO IOJHOCTBIO, Oe3 mpoberos,
HEKOTOpble YMEHHs C(OPMHUPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMoOi yueOHbIe
3aJlaHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHIH BBITIOJIHEHBI C OIIUOKAMH.
- «Y IOBNETBOPUTENPHOY» - TEOPETHUECKOE CONIEepKaHHE Kypca OCBOCHO HYACTUYHO, HO

HeoOXoaumbie yMeHUsT padoThl ¢ OCBOSHHBIM

MaTepHajoM B OCHOBHOM C(OPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyUeHHs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBHITIOJHEHHBIX 3aJaHUH COAEPIKaT OIHUOKH.
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- «HeynoBieTBOpUTENBHOY - TEOPETUIECKOE COAepIKaHUe Kypca He OCBOEHO, HEOOXOIUMbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BBINOJIHEHHbIC YIEOHBIC 3aJaHUSI COAEPIKAT IPyObIe OIIHOKH.

IIpunoxenue 1

AKTHUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUEHUA

1. AKTUBHbBIE U HHTEPAKTUBHbIE METO/bl UCIIOJB3YIOTCS MPU MPOBEAEHUU TEOPETHUECKUX U
MPAKTUYECKHUX 3aHATHH!

Pasnen/tema

HpI/IMeHﬂeMbIe AKTHUBHBIC "
HWHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkumm,
HUX CBOUCTBA U
rpadpuku

I'pynnossle auckyccuu

Ha nepBom sTane kakmasi rpynmna u3y4aer u
XapaKkTEepPU3yeT CBOWCTBA  BJIEMEHTAPHBIX
(byHKIHHN.

Ha BrOopoM sTame - aHamu3upysi CBOHCTBa
(byHKUMH, CTPOST UX rpadUKH.
Ha TPETbEM oramne
npeoOpa3oBaHus rpaduKoB.

MPOU3BOMAST

Tema 1.3 Kophnpy,
CTETICHH,
Jorapudmsl

AHaIN3 KOHKPETHOH CUTyallH

Ha nepBomM sTamne paccMaTpUBAIOTCS CTETICHU
C pALMOHANBHBIM [OKA3aTeNieM, HaxOsT
HEJOCTAaTKU NIPU PELICHUN YPAaBHEHU.

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

Pasnen 2 OcHOBBI
TPUTOHOMETPUU

AHaIu3 KOHKPETHOH CUTyallH

CUTyaLUsi-yIIpakHEHNE Ha TEMY
«TpuroHomerpus B OKpyKaroIeM MUDPE».

Pazngen 3 Hauana
MATEMATHUYECCKOI'O
aHaJIM3a

I'pynnossle auckyccuu

OOcyxnenne  mpodOaemMbl  HCCIETOBAHUS
CBOWCTB (DYHKIMH, B MHKPOTPyIMax W
npuBeleHne WX K OOIIEMYy alfOPUTMY;
HaXOXJeHue momanet ¢uryp u oObeMoB
TeJI C MOMOIIBIO OMPENIEIEHHOTO HHTerpasia

Pasnen 4 I'eomerpus

Tema 4.3
MHOrorpaHHUKHy U
KpyIJbl€ TeNa

Jenosas urpa

Kaxnas rpynmna nosnydaer CBOIWO 3ajady Ha
BBIUUCIIEHHE  MOBEPXHOCTH H  o0bpema
MHOrorpaHHuka. I'pynma cocTasisieT IuUlaH
pellleHuss U pelaeT 3ajgady. 3aTeM Ipynna
3allMIIAeT pellieHue Yy JOCKH, 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 PALMOHATHBHBIMU 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 nppallMOHaJIbHBIX YPABHEHUN 2
Kopnwy, crenenn, | 9. ITlpeoOpa3oBaHus BBIPAXKEHUIN, CONEPIKAIINX CTEIICHH U 2
Jorapudmsl pasuKaJbl.
10. PelneHue nokasaTesbHbIX YPABHEHUI. 2
11. PelneHue nokasaTesbHbIX HEPABEHCTB. 2
12. PelneHne nokas3aTesbHbIX YPABHEHUN U HEPABEHCTB. 2
13. Haxoxnenune 3Ha4eHui jorapudma mo mpon3BOJIbHOMY 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 norapndMuuecKinx HEPaBEHCTB. 2
17. Pemenue norapu MUIECKNX YPaBHEHUI U 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 (PYHKLIUN B CYMMY.
22. Iloctpoenue rpadukoB TPUTOHOMETPUIECKUX (DYHKIIHI C 2
HCIIOJIB30BAHUEM F€OMETPHUUECKHUX NMPe0OPa3OBAHUA.
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 npenenos GyHKIUH.
MIPUMEHEHUE. 27. HaxoxeHne NpOU3BOJHBIX [0 ONPEAETICHUIO. 2
28. IlpaBuna u Qopmynsl nuddepeHuupoBanus, TadIHULA 2
NPON3BOJIHBIX HJIEMEHTAPHBIX (PYHKIIHIA.
29. BeuucaeHne NpoOU3BOHBIX CIOKHBIX (DYHKIIUHN. 2
30. IIpousBogHasi: MeXaHMYECKUN U T€OMETPUYECKUI CMBICI 2
MIPOU3BOAHON. Y paBHEHHE KacaTEeJIbHON.
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 onpeneaeHHbIX HHTErpajoB METOAOM 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 ¢ BekTtopamu. [lekapTroBa cucrema 2
Koopaunate! u KOOPJMHAT B IPOCTPaHCTBE. PaccTosHNe My TOUKAMHU.
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 3aia4d Ha ABYTPaHHBIE YIUIbL 2
Tema 4.3 48. Pemenune 3a1a4 Ha napajuiesienunesn u Kyo 2
MmuororpanHuku | 49. Perienne 3a1a4 Ha MPU3MY. 2
U Kpyrnble Tena. | 50. Pemenue 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 3ana4 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. Pa3merneHus:, codeTanus 2
DNeMeHTbI U NIepECTaHOBKU.
KOMOWHATOPUKH
Tema 5.2 58. Knaccudeckoe onpezneneHue BepOSITHOCTH, CBONCTBA 2
DJeMeHThl TEOpUU BEPOSITHOCTEMN, TEOpEMa O CyMME BEPOSITHOCTEH.
BEPOSITHOCTEN U Brrancnenue BeposiTHOCTEN.
MaTEeMaTU4YECKON
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 BOIPOCHI
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 MO
aTrecranus COZePIKaHUIO Kypca
I[IpomexyTou DK3aMeH IK3ameHaAHOHHBbI | TUNOBBIE 3aKaHNs
HasA e
aTTecTaums onJsieTbl
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NNCT PETUCTPALUNN MBMEHEHWIN N AOMNONTHEHWUW

Ne Pa3gen KpaTkoe cogepXaHue n3meHeHUs/LonoNHeHNs [JaTa, Mognuck
n/n paboueii Ne npoTokona npeacefartens
nporpaMmb| 3acefaHua NK MK

Pa6ouyasn nporpamma y4ye6HOW  AUCUMMIMHBI  «MaTemaTmkKa»
aKTyanusupoBaHa. B pa6ouyto Nporpammy BHECEHbI CreAyHoLue

N3MEHeHWS:
1 3YCJ/ZIOB/A B cBA3N c 06HOBEHNEM MATEPUa/IbHO-TEXHUYECKOrO 06ecneyveHns n.
PEANTM3ALMM  MatepuasibHO-TEXHUHECKOe 0becneveHmne YniTaTb B HOBOV peaaKLmm: 16.09.2020 r.
MPOrPAMMBbI KabnHeT MaTeMaTn4ecKmnx gucLmnivH MpoTtokon Ne 1

YuebHass ayauTopuss 4N MpoBefeHWs  yuebHbIX  3aHATUA,
NPaKTUYeCKUX 3aHATUIA, [N18  CcaMOCTOATeNbHOM  paboTbl, ANs
rpynnoBbIX W WHAMBUAYAIbHLIX KOHCY/NbTaUMiA, [ANs TeKyLLlero
KOHTPO/1S1 1 MPOMEXYTOUHOW aTTecTaumm
Pabouee MecTo npenogaBaTens: NepCOHasIbHbI KOMMbIOTEP;
pabouvie MecTa obyyaroLLMxcs, JOCKa yyebHas, yuebHas mebesb
Mogenv reoMeTpuyecKmnx Ten.
MS Windows (nognucka Imagine Premium) gorosop [-1227-18 ot
08.10.2018, cpok geicteus: 11.10.2021
MS Windows (nognucka Imagine Premium) gorosop A-757-17 oT
27.06.2017, cpok peiictBusa: 27.07.2018, Calculate Linux Desktop
CBOOOAHO pacnpocTpaHsemoe no (https://www.calculate-
linux.org/ru/), cpok feicTBuA: 6eCCPOUHO;
MS Office Nel135 ot 17.09.2007, CpoOK AeiicTBUSi: 6eCCPOYHO
7 Zip cBobogHo pacnpocTpaHsiemoe (https://www.7-zip.org/), cpok
[lelicTBUSA: 6eCCPOYHO
2 3YC/IOB/A B cBA3M C 3aK/THOYEHVMEM KOHTPAKTOB CO CTOPOHHMMU 3/1EKTPOHHBIMU
PEAJTIN3ALN  OnbavoTeuHbIMK cricTemamy “BOOK.RU™ (foroBop KHoPyc meauna 16.09.2020 r.
MPOrPAMMBbI 3B6C BOOK .ru Ne18493307/-1093-18) n. YuebHo-meToAMuecKoe U MpoTokosn Ne 1
AVCLVMHDI I/IH(*)OPM&LI,VIOHH(?G obecneyveHne peanmsalum NporpaMMbl YATaTb B
HOBOW pejaKUmnu:

ACUMMIVHDBI

OCHOBHbIE HCTOYHHKH:

1 AHTponosa, H. B. Anrebpa n Havana mateMaTU4ecKoro
aHanmza. KoHCMeKT neKuuii [SNeKTPoHHbIA  pecypc]:  y4vebHoe
noco6ue / H. B. AHTponosa; MI'TY. - MarHutoropck: MIF'TY, 2017.
- 66c.: Tabn., rpad. - Pexxnm joctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S4.pdf&s
how=dcatalogues/5/8774/S4.pdf&view=true .- MaKpooObEKT.
2. BawmakoB, M. . MatemaTuka [DneKTpoHHbIN pecypc]:
y4ebHuK / Bawmakos M., — Mocksa : KHoPyc, 2019. — 394 ¢. —
(Cro). — ISBN 978-5-406-06554-9. — Pexum pgocTyna:
https://book.ru/book/929528

LOoHONHNTENbHbIE HCTOUHHKH:
1 LLmnar, P. A Anrebpa. 3agaqyHNK-NPaKTUKYM
[2nekTpoHHbIN pecypc]: YuebHoe nocobue / P. A. LUmnaT. - CaHKT-
Metepbypr: Cr6ry, 2016. - 4. 4. - 184 c. - Pexum pgoctyna:
https://new.znanium.com/read?id=302340 - 3arn. ¢ sKpaHa.
2. A63anoBa, H. M. Martematuka: anrebpa 1 Hadana aHaimsa,
reoMeTpust [ONeKTPOHHbIM pecypc]: npakTtukym [gna CMO] / H. M.
A63anoBa, HO. H. CagumkoBa, HO.®. CuBwnbkaeBa ; MITY. -
MarnuTtoropek : MIFTY, 2017. - 1 anekTpoH. ont. gnck (CD-ROM).
- Pexxum joctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S37.pdf&
show=dcatalogues/5/8808/S37.pdf&view=true .- MakKpoo6bEKT.

3. AumeHes, /1. T. MatemaTuka B npumepax M 3agadax Ans
nofarotoBkn K EF3 1 noctynneHunto B BY3 [3neKTpoHHbIN pecypc]:
yd. noc. / J1.T. AumeHeB, 2-e um3g.,, gon. - MockBa: BysoBcKuia

yyebHuK, HUVL, NHO®PA-M, 2016. - 336c. - Pexum poctyna:
https://new.znanium.com/read?id=32448 - 3arn. ¢ aKpaHa.
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