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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMEBI  YUYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpUMeHeHHsI TPOrPAMMBI

Pabouas mporpamma y4eOHON DUCIMIUIMHBI «MareMaTuka» sIBISIETCS YacThi0 00pa3oBaTENbHON
nporpammbl  CIIO — mporpammsl MOATOTOBKH CHELHAJIHCTOB CPEAHErO 3BEHA IO CIEHHATBbHOCTH
cpenHero mpoecCHOHANBHOrO O00pa30BaHUS TEXHOJIOTMYECKOrO MNpoduiast mpodecCHOHATBHOTO
oOpazoBaHwUsl.

Pabouas nporpamma coctasieHa ajst O4HOH GOpMbl 00yUeHHS.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CPeIHEro
3BeHA

YuebHast aucuuruimHa «MaTeMaTukay OTHOCHTCS K 00Ieo0pa3oBaTeIbHOMY LMKy MPOrPaMMbI
MOJATOTOBKU CIEIUAINCTOB CPEOHEr0 3BeHa M OTHOCUTCS K mpeamerHoilt obnactu ®I'OC cpemnero
oOrmero obpaszoBanus «MaremaTuka U HHPOPMATHKAY.

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

Pabouast mporpamma yueOHOH muciMIinHbl «MaTeMaTHKa» HMMEET MEXIPEIMETHYIO CBSI3b C
o0meoOpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUTUIMHAMH «DPu3nkay, «MHpopMaTHKay.

3HaHUS U YMEHUs, NOJy4YeHHbIe OOyHarOIIMMHUCS MPH OCBOCHUHU 00I1e00pa3oBaTeNbHON yUeOHOH
IUCLUTUIMHBL «MaTeMaTiKa», yrayOustoTCA U paclINPSIFOTCS B IPOLIECCEe M3YYeHUsT yUeOHbIX OUCLUTUIUH
MPOTPAMMBI MOJTOTOBKH CTHEeLUAJIICTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOT'O u
obmenpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemblie pe3yJibTaTbl OCBOCHHSI JHCLHHIIJIMHDI:

OcBoenne cojaep:kaHus y4eOHOH muCHUIUIMHBL <«MartemaTuka» oOOecredynBaeT JTOCTHKEHUE
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(OPMHUPOBAHHOCTh TPENCTABIEHUI O MATEeMAaTHYECKHX TMOHSITHUAX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENSIX, IMO3BOJSIOIIMX OMNUCHIBATD M M3y4aTb pasHble MPOLECCHl U
SIBJICHUS, ITOHUMAHHUE BO3MOXKHOCTH AKCHOMATHUYECKOIO IOCTPOEHUS MAaTeMaTHYECKUX
TEOpHiL,

I1P3

BJIAACHUE METOAAMH JNOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUSA, YMCHUC HUX I[PUMCHATD,
MPOBOAWTL JOKA3ATCIbHBIC PACCYXKIACHUA B XOO€ PCIICHUA 3a0a4,

ITP4

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

I1P5

c(OPMUPOBAHHOCTh MPENCTaBJICHW 00 OCHOBHBIX TIOHATUAX, UAESIX W METoAax
MaTEMAaTUYECKOIO aHAJIN3a,

ITP6

BJIQJICHUE OCHOBHBIMHU IOHATHSAMH O IUIOCKMX W IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uXx OCHOBHBIX CBOICTBaX; c(hOPMHUPOBAHHOCTh YMEHHUS PACMIO3HABATDH HA YEPTEIKAX,
MOZIENISIX M B PEAIbHOM MHpPE reOMeTpUYecKne (Purypsl; MprUMEHEHHE H3YYEHHBIX 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

Yu4eOnast Harpys3ka

o0yuarmuxcsi
Bcero | B Tom uncie
ILnannpyemsie
JeK npak
Pa3nen/ TeMa AHCHHILIHHDbI 1111 THYE pe3yIbTaThbl
", R OCBOEHHS
JHCIHILTHHBI
ypo 3aHA
KH THA
Brenenne 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
a3pen 1 Anrebpa 68 34 34 IIP1, [IP2, IIP3, I1P4,
IIP5, IIPS, IIP 10,
IIP12
JIP4, JIP9, MP1,
Tema 1.1. PazBuTHe OHATHS O YHCIIE 20 10 10 MP3, MP9, [IP1,
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
Tewma 1.2 @yukmun u rpaduku 12 8 4 2\1/7[];; %559” ]1]7]]3)(;:
IIP10, IIP12
JIP9, MP1, MP3,
Tema 1.3 Kopau, cTeneru u jgorapuyMbl 36 16 20 MP9, IIP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
a3aen 2 OCHOBbI TPUrOHOMETPUN 32 15 17 MP9, 1IP3, I[IP4,
IIP8 IIP10
Tema 2.1 OcHOBHBIE OHSTHS JIP9, MP1, MP3,
TpuroHomerpun. [IpeoOpasopanust 20 9 11 MP9, IIP3, IIP4,
TPUTOHOMETPUYECKUX BBIPA’KEHUM 1IPS, 1IP10
Tema 2.2 TpuroHoMeTpUUECKHUE YPABHEHUS U P9, MP1, MP3,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIP9, JIP13, MP1,
Paznen 3 Hauaa maTeMaTHYeCKOro 66 36 30 MP3, MP5, MP9,
AHAIN3A IIP1, IIP2 IIP5, IIPS,
IIP10, IIP11, IIP12
JIP9, JIP13, MP1,
Tewma 3.1 IlpousBogHast PyHKIIUU U €€ 33 29 16 MP3, MP5, MP9,
MIPUMEHEHUE IIP1, IIP2, IIP5, IIPS,
IIP10, IIP11, IIP12
JIP9, JIP13, MP1,
Tema 3.2. MHTErpan u ero NnpuMeHEHUe 28 14 14 MP3, MP5, MP9,
IIP5, IIPS, IIP10
Pazgen 4 I'eomeTpust 54 22 32 JIP9, JIP13, MP1,




MP3, MP4, MP9,
P2, NP3, NP6, MPS,

MP10
NP9, MP1, MP3,
Tema 4.1 KoopanHaTbl U BEKTOpbI 8 4 4 MP9, T1P6, NP8,
MP10
Tema 4.2 NpsMble 1 NIOCKOCTAN B J1P9, MP1, MPS,
MPOCTPAHCTBE 20 10 10 MP4, MP9, P2,
MP3, NP6, NP10
NP9, NP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOrorpaHH1UKM 1 Kpyr/blie Tena 26 8 18 MPL MNP 3 MNP 6
NP8, rNnP10
P NP4, 1P9, MP1, MP3,
asgen 5 KOM6I/IHaTOPI/IKa, CcTaTUCTUKA U 12 8 4 MP9. MPL. MP7,
Teopusa BEPOATHOCTEN MP8, MP13
NP4, NP9, MP1,
Tema 5.1 3nemMeHTbl KOMOMHATOPUKN 6 4 2 MP3, MP9, TP1,
rnP7, NP8
Tema 5.2 3neMeHTbI TEOPUN BEPOATHOCTEN 1 JIP4, JIP9, MPL,
MaTeMaTUYeCKON CTaTUCTUKM 6 4 2 MP3, MPS, TIPL,
MP7,Mnes, rP13
MpomeXyToyHasa aTTecTauus, B TOM yucne 18 NP4, MP9, TP1
KOHCYyNbTauun
Bcero 252 117 117

2.2 Cofep)kaHume y4ebHOM ANCUNNANHBI

BBEAEHWE

BX0AHOM KOHTPO/ib. MHCTPYKTUBHBLIA 0630p COfepXXaHWs YUYebHOM AUCUMMNIMHBI U 3HAKOMCTBO
06y4aloLLNXCA C OCHOBHbLIMU YCNOBUAMU U TPEBOBAHUSAIMM K OCBOEHUIO MPOrpammb.

Cogep>kaHvie yuebHoro maTepuana:

MaTeMaTka B HayKe, TeXHUKE, 3KOHOMMUKE, WH(OPMALMOHHOIO TEXHO/IOMUSX U MPaKTUYeCKol
JeAtensHoCcTU. Llenn M 3agaunM  m3ydeHWs MaTemMaTukuM Mpyv ocBoeHWWM nipogeccnini  CMO  m
cneypansHocTein CMO cneunansHocTeld CMO.

Buabl yuebHol gessTeNlbHOCTU

O3HakOM/IEHNEe C POSibI0  MaTeMaTUKWM B HayKe, TEXHUKe, 3KOHOMMUKE, WH(OPMAaLMOHHbIX
TEXHOMOMMAX W MPaKTUYECKOW [eAaTenbHOCTU. O3HaKOMIEHWE C UensamMyv U 3ajadaMu  U3yyeHus
MaTeMaTUKM Npu ocBoeHmn npodeccuin CMO m cneumanbHocTel CrO.

Pasgen 1 AJIFEBPA

Tema 1.1 Pa3zBuTure MOHATUSA 0 YnUcne

Llenble ©n paumoHanibHble 4ucna.  [encTBUTeNbHblE uyucna.  [puUbAMKeHHble  BbIUMC/IEHWS.
KomnnekcHble umucna. PaumoHanbHble YypaBHEHWSI W HepaBeHCTBa. PaBHOCMIBLHOCTb  ypaBHEHWIA,
HepaBeHCTB, cucTeM. OCHOBHbIE MPUEMbI X peLleHUst (pas/fioXKeHNe Ha MHOXUTENN, BBefeHWe HOBbIX
HeM3BECTHbIX, NMOACTAHOBKaA, rpadmyeckunini meton). MeToa NHTePBasIOB.

Buabl yuebHO feaTenbHOCTH

BbINonHeHne apnPMETUUECKNX AENCTBUIA Haf YMCMaMK, COYETasA YCTHbIE M MNCbMEHHbIE MPUEMbI;

HaxoXXaeHne MNPUOGIKEHHOIO 3HAUYEHMST BEIMUYUH U MOFPELLHOCTEN BbIUMCEHWUIA (abCOMOTHON 1
OTHOCUTENIbHOR); CpPaBHEHME YMC/IOBbIX BbIPXKEHUIA; Hax0XXAeHWEe OLIMOOK B MpeobpasoBaHusX W
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BBIYUCIIEHHSIX (OTHOCHTCS KO BCEM ITYHKTAaM MPOrPaMMBbl).

O3HakoMIIeHHE C TIPOCTEHIINMU CBECHUAMH O KOPHSIX alreOpandecKux ypaBHEHHH, TOHATHIMU
UCCJIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHU.

Hsyuenne Teopun paBHOCUIIBHOCTH YPaBHEHMH U ee npuMeHeHus. [IoBropenue 3anucu pelueHus
CTaHIAPTHBIX ypPaBHEHHH, NPHUEMOB MpeoOpa3oBaHUsl YPaBHEHWUH IJIsl CBEOCHHS K CTaHIAPTHOMY
ypaBHeHHNIO. PelneHue cucreM ypaBHEHHH C NMPHMEHEHHEM pas3JIMYHBbIX Croco0oB. O3HaAKOMIICHHE C
OOIIMMHK BOIMPOCAMU DELICHUS HEPABEHCTB M HCIOJb30BaHHWE CBOHCTB U rpadukoB (PyHKIUN mpu
peLIeHNH HEPABEHCTB.

Pemenne HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHUEM PA3JIMUHBIX CIIOCOOOB.

Ilpumenenne MaTeMaTHYECKMX METOAOB IUIsl PELICHMs] COAEPXKATENbHBIX 3a7ad W3 PAa3IUYHBIX
oOnacreil HayKu U pakTUKU. HTepIpeTHpOBaHUEe Pe3yJIbTATOB C YYETOM PEaIbHBIX OTPAHUYCHUH.

Tema 1.2 ®ynkuuu u rpadpuxku

Oyuknun. OO0nacTh onpeneNeHuss W MHOKECTBO 3HadeHWid; rpaduk (QYHKUHUHU, TOCTPOCHUE
rpa¢pukoB QyHKIHHA, 33JaHHBIX PA3JIMUYHBIMU CIIOCOOAMH.

CgoiictBa pyHKINH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OrPAaHHYEHHOCTh, MEPUOTUUHOCTb.
IIpomekyTkH BO3pacTaHust M yObIBaHHS, HauOOJbIIee M HaMMEHbINEE 3HAYCHUS, TOYKH HKCTPEMyMa.
I'paduueckas unteprperanus. [Ipumepsl QyHKIIMOHANBHBIX 3aBHCUMOCTEH B peajbHBIX MpoLEccax U
sapyeHusIX. Apudmernueckue onepaund Haa ¢yHkuusamu. Crnoxnas yHkums (kommosuius). [lorstre o
HETIPEPbIBHOCTH (YHKIIHH.

Obparsbie ¢pynknun. Obnacts ompeneneHuss U obnacTe 3HaueHHH obparHoit (yHkiuu. I'paduk
oOpaTHON (pyHKIHH.

Buabl yueOHoi#l 1eATEIbHOCTH

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

O3HakoMIIeHHE C TIOHATHEM Tpaduka, onpenesneHne MPUHAICKHOCTH TOYKU rpaduky (PyHKIHU.
Omnpenenenue no GpopmyJie MPOCTEHIIEH 3aBHCUMOCTH BUia ee rpaduka. Beipaskenue mo Gopmysie oqHoH
nepeMeHHoil uepe3 apyrue. O3HakOMJIEHHE ¢ ompeneigeHueM (QyHKUnH, (GOpMyJIHpOBaHHE e€ro.
Haxoxnenne obmactu ompeneneHust u obnactu 3HadeHMd (yHKUuH. O3HAKOMIIGHHE C MPHMEPaMHU
(YHKIMOHAIBHBIX 3aBHCUMOCTEH B pEaNbHBIX MPOIECcCax M3 CMEXKHBIX AUCUUIUIMH. O3HaKOMJICHUE C
IOKa3aTeJIbHBIMI  PACCYy)KACHUAMH HEKOTOPbIX CBOWCTB JIMHEHHOH M KBaApPaTHUYHOH (PYHKLUH,
NPOBENECHUE WCCICAOBAHUS JIMHEHHOW, KyCOYHO-THMHEWHOW, IpOOHO-TMHEHHOH W KBaJApaTUIHON
¢bynkumii, moctpoenne ux rpapuxon. Iloctpoenne um urenue rpadukos Qynkuuii. HMcciaenosanue
¢ynkunu. Cocrasienue BUIOB (PYHKIHMH MO JAHHOMY YCJIOBHIO, PEIIEHHE 3371a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIUH.

Usyuenue nonsmus oopamuoil gynukyuu, onpeneneHne BUAA U TIOCMpoeHe pagura oopamuoi
Qyukyuu, naxooicoenue ee odoracmu onpedenenus u ooaacmu snavenuil. Ilpumenenne cBOMCTB PyHKUIUH
IPU UCCIIENOBAHUY YPABHEHUH M PELICHUU 3a1a4 Ha SKCTPEMYM.

O3HaKOMIIEHHE C TIOHSTHEM CIIOKHON (PYHKLIUH.

Tema 1.3 KopHu, cTeneHu u jorapugmsi

Kopuu u crenenu. KopHu HaTypanbHOI cTemeHM u3 uyMciaa U ux csoiictBa. CreneHu c
palMOHATIbHBIMU TTOKA3aTeNsIMU, UX cBOMcTBa. CTerneHu ¢ NeHCTBUTENbHBIMHU MokasaTensaMu. CBolicTBa
CTEINEHU C ACUCTBUTEIbHBIM OKA3ATEIEM.

Jlorapudpm. Jlorapupm umciaa. OcHOBHOE JsorapupMUYECKOe TOXIAECTBO. JlecATHUHBIE U
HatypanbHble Jorapudmel. [Ipasuna neficruii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

IIpeobpazoBanne anredpanyecKkux BBIPAKECHUIA. IIpeobpazoBanne paLMOHANBHBIX,
UPPALMOHAIIBHBIX, CTETIEHHBIX, TTOKA3aTEIbHBIX 1 JOrapU(PMIUECKUX BbIPAKEHHH.

ITokazatenpHas u jorapudmuueckas Gpynkuun. OnpeneneHust GyHKIMNA, HX CBOHCTBA U TpaduKHL.
[IpeoOpaszopanusi rpaduxos. [lapannenbHbi MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpAWHAT, W
CUMMETpHUsI OTHOCUTEJIBPHO Hadana KOOPAWHAT, CUMMETPHUs OTHOCHUTEIBHO MpPSIMOH, PAacTsLKEHUE U
cKaTue BAOJb OCEH KOOPAUHAT.



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

[TokazatenpHbIe U JorapudpMuyueckre HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PELICHHUS.

Buab1 yueOHoil 1eATEILHOCTH

O3HakOMJIeHHE C TOHSATHEM KOpHS #-#i CTENeHH, CBOHCTBAMH paAUKajJOB MU C I[paBUIaMU
cpaBHeHHEM KOpHed. DOpMyJUpPOBaHHE OMNPENCIICHUS KOPHS U CBONCTB KOpHEH. BpluucieHue u
CpaBHEHHE KOpPHEH, BBIMOJHEHHE NMPUKUIKHA 3HaUeHUs1 KopHs. [Ipeobpa3oBaHne 4NCIOBBIX U OYKBEHHBIX
BBIPAKEHHH, COAEPIKAIINX paauKajbl. BeimonHeHne pacdyeTroB mo GopmysiaM, COaep KalluM paauKalbl,
OCYLIECTBIISII HEOOXOOUMBIE TOACTAHOBKM W mpeoOpazoBanus. OnpeneneHne pPaBHOCHIBHOCTH
BbIpAXXEHUN € pagukanamu. PelneHue uppauMoHanbHbIX ypaBHeHUNH. O3HakOMJIEHHE C TOHSITHEM
CTENEHU C JOCHUCTBUTENBHBIM IOKasaTeneM. HaxokneHHe 3Ha4eHUN CTENeHH, HCHONb3ys IpHU
HEOOXOIMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA. 3amMCHIBAHWE KOPHS N-H CTENEHH B BHUIE CTENEHU C
OpoOHBIM MOKa3aTesneM u HaobopoT. DopMmynupoBaHHe CBOWCTB CTerneHel. BhuucieHue cTerneHei C
paluMOHANBHBIM II0KA3aTeJIeM, BBINOJHEHUE IPUKUAKU 3HA4Y€HUs CTENEeHH, CPABHEHHE CTENEHEN.
IIpeobpa3oBanne YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpPIKAIUX CTEMEHH, NMPUMEHssl CBOMCTBA.
Pemenne mnokasaTenbHbIX ypaBHeHuH. O3HakOMJIeHHE C NPUMEHEHHEM KOpHeH U CTerleHel Ipu
BBIYMCJICHUH CPEAHUX, NIPU JEJIE€HUU OTPEe3Ka B «30J0TOM CedeHUn». PelleHue NpuKIanHbIX 3aaad Ha
CJIOKHBIE MPOLEHTHI.

Beimonaenne mpeoOpa3oBaHUil BBIpAKEHWH, NMpUMEHEHHE (HOPMYJI, CBSI3aHHBIX CO CBOHCTBAMHU
creneHeil u Jorapudmon. OmpeneneHne oOJACTH MONYCTHMBbIX 3HAYEHHWH JIOrapupMHUIecKOro
BbIpakeHMs1. Perenne norapuMu4eckux ypaBHEHHI.

Beruncnenne 3HaueHW (QyHKIUHU MO 3HAUYEHUIO apryMmeHTa. OmpeneneHue MONOKEHUs] TOUYKH Ha
rpaduke Mo ee KOOpAWHATAM W HA00OpOoT. Mcnonb30BaHre CBOWCTB (DYHKIIUH IJIsl CPAaBHEHUS 3HAUYEHUH
creneHei u norapudmos. [Tocrpoenue rpadukoB CTENEHHBIX U JOrapUPMUIECKUX (PYyHKIIH.

Pemenne mnoka3aTenpHBIX U JIOTAPU(PMUYECKHX YpaBHEHUH W HEPABEHCTB [0 M3BECTHBIM
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. Popmynbpl npuseneHus. PopMmysbl CIOXKEHHUS.
DopMynbl yiBoeHUs1. POPMYJIbI TOJOBUHHOIO yIJIA.

IIpeobpa3zoBanuss NPOCTEHINNX TPUTOHOMETPHUECKUX BbIpakeHHH. lIpeoOpasoBaHue CyMMBI
TPUTOHOMETPHUECKUX (YHKIMHA B TNPOW3BENCHME W TPOM3BENCHUS B CymMMy. BbIpaxkeHue
TPUTOHOMETPHUECKUX (PYHKIMN Yepe3 TAHT'€HC TIOJOBUHHOTO apryMEHTa.

Tpuronomerpuueckue ¢pynknun. CBolicTBa U rpauKi CHHYCa, KOCHHYCA, TAHTEHCA U KOTaHIeHCa.
[IpeoOpazosanus rpadukos. [TapannenbHbIi TEpEHOC, PACTSIKEHUE U CXKATHE BJIOJIb OCEeH KOOPIAUHAT.

Buab! yueOHoi#l 1eATeIbHOCTH

Hsyuenne paauaHHOrO METONA WU3MEPEHMs YIVIOB BpALEHUS U UX CBSI3M C IPaJyCHOM Mepoil.
HzobpaskeHne yrioB BpalleHHsl Ha OKPY>KHOCTH, COOTHECEHHE BEJIMYUHBI YIJIa C €r0 PACIOJIOKEHUEM.

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

Ilpumenenne OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKAECTB  JJs1  BBIYMCJICHMsS  3HA4Y€HUU
TPUTOHOMETPHUECKUX (PYHKIMN IO OJHON U3 HHX.

UzydeHne OCHOBHBIX (HOPMYJT TPUTOHOMETPUH: (POPMYJIBI CIIOKEHUS, YABOSHHS, Mpeodpa3oBaHus
CYMMBI TPUTOHOMETPHUYECKHX (PYHKLUUH B MPOU3BENEHHE U MPOM3BENCHUS B CYMMYy U NMPUMEHEHUE IMPH
BBIYMCJICHUH 3HAYEHUs] TPUTOHOMETPUUYECKOIrO BBIPAXKEHUS U YIIPOILLEHHUS €T0.

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



O3HakoMIIEHHE C TIOHSATHEM HEMpPEePBIBHOW meproanydeckoi GyHKIUH, GOpMyIHpOBaHHE CBOWCTB
CHHYyCa U KOCHHYCa, TIOCTPOCHUE UX TPpaduKOB.

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

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

Tema 2.2 TpuronomerpuiecKkue ypaBHeHHs1 H HEPAaBEHCTBA

TpuroHomerpuueckue ypaBHEHHUs1 U HEpaBeHCTBA. lIpocTelinne TpPUroHOMeTpUIeCKre YPaBHEHUS.
Tpuronomerpudeckne ypaBHeHHs. (OCHOBHbIE MPHEMbl HUX pELICHUS (Pa3jIoKeHHE Ha MHOXKUTEINH,
BBEICHNE HOBBIX HEM3BECTHBIX ). [IpocTeiiime TpUroHoMeTpuiecKrue HEPaBeHCTBA.

Ob6parsble TpuroHoMerpudeckne QyHKIUUA. APKCUHYC, 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 YPAaBHEHUI.

Pemenne no ¢opmynaM U MO TPUTOHOMETPUYECKOMY KPYIy MPOCTEHIINX TPUTOHOMETPHUYECKUX
ypaBHeHHH. IlpuMeHeHne OOIMMX METONOB pEIIeHUs YpaBHEHUH (NIpUBEOCHHE K JHMHEHHOMY,
KBaJpaTHOMY, METOA pPAa3JIOKEHUs] Ha MHOXHTEIH, 3aMEHbl IEPEeMEHHOW) TpH  peIeHHH
TPUTOHOMETPUYECKUX  yPAaBHEHUN. YMEHMEe OTMedaTb Ha Kpyre peuleHus  MOpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpumenenne cBOMCTB (YHKUMA 1JIs1 CpaBHEHMsT 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKLHUH,
pelIeHust TPUrOHOMETPUUYECKUX YPABHEHU.

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

Pa3zgen 3 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

Tema 3.1 IlponzBognasi pyHKIMH U ee IPHMEHEHHE

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

IIpoussonnas. IloHsiTne O MPOM3BOMHONW (PYHKILMH, €€ TeOMETPUYeCKHd M (PU3HUUECKUIl CMBICI.
VYpaBHeHue kacatenpbHOW K rpaduky ¢(yHKouu. IIpousBomHbBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHOro. IIpom3BONHBIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKUmA. [IpuMeHeHHe TNpPOU3BOAHON K
uccienoBaHnio PyHKUMH U nmocTpoeHnto rpaduxos. IIpousBonHbie 0OpaTHON (PYHKLMH U KOMIIO3ULIUH
byHKIMA.

IIpumepsl UCIIONB30BaHMS MPOU3BOAHON Il HAXOXKAEHHSI HAWIY4YLIEro pelieHusl B MPUKIAAHBIX
3amavyax. Bropas mpousBOMHAs, €€ reOMeTpUYeCKUil u Gu3ndeckuii cMbIct. HaxoxaeHue CKOpOCTH st
nporiecca, 3aJaHHOro GpopmyIioit u rpaguKkom.

Buab1 yueOHoi#l 1eATeIbHOCTH

O3HakoMJieHHEe C TIOHSATHEM YHCJIOBOM IIOCIENOBATENBHOCTH, crocodamMu ee 3amaHus,
BBIUUCIICHISIMU €€ WICHOB. (J3nakomienue ¢ nousmuem npeoeia nocieoosamensrnocmi. O3HaAKOMIICHNE
C BBIUHCJIEHHEM CYMMbl OECKOHEYHOI'O YHCJIOBOTO pPsiia HA NMPUMEpPE BBIYMCICHUS CyMMbI OECKOHEUHO
yObIBaroIeli reomerpuyeckoll mporpeccuu. Pemenue 3amad Ha NpUMEHEHUE (POPMYNIBI  CyMMBI
OeckoHEeYHO yOBbIBAIOIIEH TreOMEeTPUIECKON IPOrPEeCCHU.

O3HakoMIIeHHE ¢ TIOHSATHEM Mpou3BOAHON. U3ydeHne u (HOpMyIHpOBaHHE €€ MEXaHHYECKOro U
reOMEeTPUYECKOT0 CMbICHIA, U3yUEHHE alrOpUTMa BBIUMCIIEHMs NIPOU3BOAHON HA NpUMEpe BbIYMCIEHUS
MTHOBEHHOH CKOPOCTH M YIJIOBOTO Ko3dduimenTta kacarenpHold. CocTaBlieHHE YPaBHEHHUS KacaTeIbHOM
B oOmeMm Bume. YcBoeHue mnpabunl auddepeHIpoBaHus, TAaONIHUIBl MPOW3BOAHBIX 3JIEMEHTAPHBIX
byHkumii, npuMeHeHue i auddepeHIpoBaHns (QYHKIHUA, COCTABICHUsS YPAaBHEHHs KacaTeIbHOH.
UzydeHue TeopeM O CBs3M CBOWCTB (PYHKUMH W MPOM3BONHON, (hopMynupoBka ux. IIpoBeneHue c
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MOMOIIBIO MTPOU3BOAHON HCCIIEAOBaHUS (YHKUMHU, 3a0aHHON (pOpMyIoi. Y CTaHOBJIEHUE CBSI3U CBOWCTB
(YHKIMY ¥ POU3BOAHOM MO UX rpaduKam.

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

Tema 3.2 UnTerpan u ero npuMeHeHHUe.

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

Buab1 yueOHoi#l 1eATEIbHOCTH

O3HakoMIleHHE C TOHATHEM HHTerpajta u mepBooOpasHoil. M3yueHune mnpaBuia BBIYHCICHUS
nepBooOpa3Hoil 1 Teopembl HptoToHa- JleiiOHuia. Pemenwne 3amad Ha CBsi3b mepBooOpa3sHOH U ee
MPOM3BOJHOMN, BEIMHCICHUE IEPBOOOPA3HOMN ISl TaHHON (PYHKLIUH.

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

Pazgen 4 TEOMETPUA

Tema 4.1 KoopauHATBI H BEKTOPBI.

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

BexTopel. Monynb BekTopa. PaBeHcTBO BekTOpOB. CliojkeHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
yucio. Paznoxxenne BeKTOpa MO HANpPaBJICHUSAM. YTOJ MexAay AByMs Bektopamu. IIpoexunst BekTopa Ha
ocb. Koopaunate! Bekropa. CkansgpHoe pousBeieHne BeKTOpoB. Mcnonp30BaHne KOOPAUHAT U BEKTOPOB
MIPU PELIEHUN MAaTEMAaTUYECKUX U MPUKJIAAHBIX 3a7a4.

Buab1 yueOHoil 1eATEILHOCTH

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

HaxoxneHnue ypaBHEHHI OKPYXKHOCTH, C(Qepbl, IJIOCKOCTH. BBIUHCIEHHE PpACCTOSHHA MEXIy
ToukaMu. H3ydeHne CBONMCTB BEKTOPHBIX BEIMYMH, MPABWJI PA3JIOXKEHHUs BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IPABUJ HAXOXKACHUs KOOPAWHAT BEKTOpPa B MPOCTPAHCTBE, MNPAaBUI ACHCTBUH C
BEKTOpPAMH, 33JaHHbIMH KOOPANHATAMH.

Ilpumenenue Teopuu NpU peUIeHUH 3a7ad Ha JEUCTBUS C BekTopamu. M3ydenuwe ckamsipHOro
MIPOU3BENEHUSI BEKTOPOB, BEKTOPHOI'O YPABHEHUS MIPSIMOM U INIOCKOCTHU

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

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

Tema 4.2 IIpsiMblie H VIOCKOCTH B NPOCTPAHCTBE

B3anmuoe pacnonoxeHue ABYX NPsIMBIX B MPOCTpaHCTBe. IlapannenbHOCTs MPsIMOM U IIIOCKOCTH.
ITapannenbHOCTE MOCcKOCTEN. IlepneHAUKYIIPHOCTD NPSMON U MIJIOCKOCTH.

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

Yron wmexnay mnockocTsamu. IlepneHauKkynsipHOCTH ABYX IUIOCKOCTeH. ['eomerpuyeckue
npeoOpa3oBaHUsl TNPOCTPAHCTBA. MAPAUICJIBbHBIA MEPEHOC, CUMMETPHSI OTHOCUTENBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Inowane OpPTOrOHAJBLHON MPOEKLINH. Nzobpakenue
NPOCTPAHCTBEHHBIX QUTYP.

Buab1 yueOHoi#l 1eATeIbHOCTH

DopMyIMpOBKA U MPUBEAECHUE NOKA3ATENbCTB MPU3HAKOB B3aUMHOIO PACHOJOXKEHUS MPSIMBIX H
mI0ckocTel. PacnosHaBaHHe Ha depTekax M MOAENAX PAa3JUYHBIX CIIy4aeB B3aUMHOIO PAaCIOJIOXKEHUS
NPsIMBIX M IJIOCKOCTEH, apryMEHTUPOBAaHME CBOMX CyxkAaeHud. @DopmynupoBaHUE ONpPEAEICHUN,
MIPU3HAKOB M CBOWCTB MApaJUICNIbHBIX M MEPNEHAUKYJSIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEMHBIX
yIJIOB. BBINOMHEHNE NOCTPOEHUS YIVIOB MEXAY MPSAMBIMH, IPSIMON U IMJIOCKOCTBIO, MEXAY IJIOCKOCTSIMHU
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[0 ONMMCAHUID M PACIO3HABaHUE WX Ha MoAaensx. IIpuMeHeHHe NpPU3HAKOB M CBOMCTB PAacHOJIOKEHUS
NpsAMbIX U TUIOCKOCTEH mpu pemeHnd 3anad. M3o0pakeHne Ha PUCYHKAX M KOHCTPYHUPOBAHHE Ha
MOJZEJNIAX MEPHNEeHAUKYJSIPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSIMBIX, MapajuIeJbHBIX IUIOCKOCTEH, YIJIOB
MEKAY NPSMOH U TUIOCKOCTBIO B OOOCHOBaHHE TIOCTPOCHUSI.

Pewenue 3ana4 Ha BbIYMCIEHHE reOMeTpUYeCKUX BelUunH. ONUChIBAHUE PACCTOSIHUS OT TOUYKHU 10
MIJIOCKOCTH, OT IIPSIMOM 10 IJIOCKOCTH, MEKAY IMIIOCKOCTSIMH, MEKAY CKPEIIMBAKO UMY NPSMBIMU, MEXAY
MPOU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyMpoBaHUE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHe Ha YepTekax U MOJENAX PACCTOSHUS U OOOCHOBAHHE CBOUX CYXKICHHH.
OmnpeneneHne ¥ BBIUUCJIEHUE pPACCTOSHUH B mpocTpaHcTBe. llpumeHenue QopMmyn U Teopem
IUTAaHUMETPUM [J1s perieHus 3a1ad. O3HaKOMIIEHHE C TMOHATHEM MapajlieIbHOrO MPOEKTUPOBAHUS U €ro
cBoricTBaMH. POPMyIMPOBAHUE TEOPEMBI O IJIOLAAN OPTOTOHATIBHON MPOEKLIMY MHOTOYTOJIbHUKA.

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

Tema 4.3 MHOrorpaHHUKH M KPyrJible TeJa

Bepmunbr, pebpa, rpanm MHororpaHHuka. PassepTka. MHororpanHble yribl. Breimykible
MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HaknonHas npusma. [lpaBunpHas npusma.
[Mapamnenenunen. Ky6. Ilupammpa. IlpaBunbHas nupamuna. YcedeHHas mnupamuga. lerpasnp.
Cummerpun B kybOe, B mapajuienenuresne, B npusMe u nupamuae. Cedenust Kyda, MpU3MbI U MUPAMUABL.

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

Humuuap u koHyc. YcedeHHbIl koHyc. OCHOBaHUE, BbICOTA, OOKOBAsi MOBEPXHOCTH, 00pa3yromiasi,
pasBepTka. OceBble CEUeHHs] U CEYeHMs, MapajuienbHble ocHOBaHMo. Illap u chepa, ux ceueHws.
KacarenpHas miockocts k chepe.

Obbem u ero wmmMmepenus. HMuterpambHas Qopmyna obbema. Dopmynbl obvema KyOa,
NPSMOYTOJILHOTO TMapajulesIenuIena, npu3Mel, nuiauHapa. Popmynsl odbemMa MUpaMuAbBl M KOHYCA.
@DopMy Il TUIOINAIN MOBEPXHOCTEH LIMIIMHAPA U KOHyca. PopMyisl oObema mapa ¥ riomani chepsl.

[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 MHOTOIPAaHHHKOB W BBINOJHEHHE IMOCTPOEHHsS] HAa M300PAKEHUSIX M MOJEISX
MHOTOTPaHHHUKOB. BBIYNCIIEHNE TMHEHHBIX 3JIEMEHTOB U YIJIOB B NMPOCTPAHCTBEHHBIX KOH(PHUIYypaLUsX,
apPrYMEHTHPOBAHHE CBOMX CY)XKICHHHA. XapakTepUCTHKa M HW300pak€HUE CEUeHUs], pPa36epmKu
MHO202PAHHUKOG, BBIUUCJICHHWE TUIOManed mnoBepxHOCcTel. llocTpoeHme mpocTeimux cedeHuii Kyoa,
npu3Msbl, mupamuabl. [IpuMeHenne GakToB U CBENEHUN U3 IITTAHUMETPHU.

O3HakoMIIEHHE C BUJAMH CUMMETPHH B POCTPAHCTBE, (POPMYyITUPOBAHHIE ONPEAEIICHHA U CBOCTB.
XapakTepucTUKa CUMMETPHUH TeJ BpallleHUsl U MHOTOTpaHHUKOB. IIpriMeHeHne CBONCTB CUMMETPUH MPU
pemennu 3amad. Hcmosib3oBaHME NPUOOPETEHHBIX 3HAHUN JUIsI WCCIIENOBAHHUS M MOICIHPOBAHHS
HECJIOKHBIX 3ana4. M300pakeHne OCHOBHBIX MHOT'OIPAaHHHKOB M BBIITOJHEHHE PUCYHKOB MO YCIIOBHSIM
3a74a4.

O3HakoMIieHHE C BHIAMH TeJl BpauleHus, (HOPMYyJIUPOBAHHE HX ONPENEICHUH U CBOMCTB.
DopMyUpOBaHHE TEOPEM O CEYEHHWH I[Iapa IUIOCKOCTBIO M TUIOCKOCTH, KacaTeNbHOW K cdepe.
XapakTepucTHKa U U300pakeHUe TeJ BPAIEHHs], UX Pa3BEPTKH, CeUeHUs1. PelneHne 3amad Ha MOCTPOeHUE
CEUYEHUM, BBIUMCIIEHUE UIMH, PACCTOSIHUMN, YIJIOB, ryiomaaei. [IpoBenenune nokasaTeabHbIX PacCy KACHUI
Ipu peuieHuu 3a1ad. IIpuMeHeHHe CBONCTB CHMMETPUHM IIPU PELICHUH 3a7a4 Ha Tejla BpalleHus,
koMOuHanmio Ten. M3o0pakeHne OCHOBHBIX KPYTJIbIX TEJ M BBIMOJIHEHHE PUCYHKA MO YCIOBHIO 33Ja4H.

O3HakoMIIeHHE C MOHATHSMH IUIOMAI 1 o0beMa, aKCHOMaMU U CBOWCTBaMH. PerneHue 3amaq Ha
BBIUUCIIEHHE IUIOMANeH TUIOCKHX (UTYyp € NMPUMEHEHHEM COOTBETCTBYIOLIUX (opMyn U (PakTOB H3
iaHuMeTpun. M3ydeHne TeopeM O BBIMUCIEHHH OObEMOB NMPOCTPAHCTBEHHBIX TEJN, PEIICHHE 3a/1a4 Ha
npuMeHeHne QGopMmys BbeMHCIEHHS O00beMOB. W3ydenune QopMmyn pansi BBIUUCICHUS IUIOLIAnei
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MOBEPXHOCTEN MHOFOrPaHHMKOB W Ten BpalleHus. O3HaKOM/IEHVEe C METOAOM BbIYMC/IEHUST M/oWaam
MoBepPXHOCTM cihepbl. PeLLieHVe 3a4a4 Ha BbIUUC/IEHME NIOLLAAE NOBEPXHOCTM MPOCTPAHCTBEHHbIX TeN.

Pasgen 5 KOMBEVHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTE

Tema 5.1 3n1eMeHTbl KOMOMHATOPUKU

OCHOBHbIE MOHATUA KOMOMHATOPUKW. 3afayun Ha MOACYeT 4umciia pasMeLLEeHUid, nepecTaHOBOK,
coyeTaHuii. PelleHKe 3aaa4 Ha nepebop BapuaHToB. Popmyna 6mMHoma HboToHa.

CaoiicTBa BUHOMUHAIBHBIX KO (UUMEHTOB. TpeyronbHUK Mackans.

Buabl yuebHoli gessTenlbHOCTYH

M3yueHune npasuia KOMOUHATOPUKN U MPUMEHEHME NPU PELLIEHNN KOMOMHATOPHOIO 3a4ay.

PeLleHne KoMOUHATOPHbIX 3aa4 METOLOM Mnepebopa v Mo Npasuy YMHOXEHUS.

O3HaKOM/IEHNE C MOHATUAMU KOMOUHATOPUKMW: pPasMeLLEeHNSIMK, COYeTaHUSAMM, MNepecTaHOBKaMu U
topmynamun anst ux BbluncneHUs. OObsAICHEHME U NPUMeHeHWe POPMY/T ANS BbIYUCIEHNS Pa3MELLEHW,
MepecTaHOBOK W COYeTaHU npu  peweHun 3agad. O3HakomiieHWe ¢ 6UHOMOM HbioTOHa U
TpeyronbHUKOM [Mackansa. PelleHWe MpaKTUYeCKUX 33fady C WCMOMb30BaHWEM MOHATUIA WM NpaBu
KOMOVHATOPUKMW.

Tema 5.2 91eMeHTbl TeOpUM BEPOATHOCTEN M MaTeMaTUUYeCKON CTaTUCTUKN

CobbITVe, BepoOSATHOCTb COObITUSA, C/IOKEHWE W YMHOXeHVe BeposiTHOCTed. [loHATME O
He3aBUCMMOCTU COObITUIA. JUCKpeTHas CcrydaliHasi BeNIMUMHA, 3aKOH ee pacrpeseneHuns.

YUuncnoBble XapaKTepUCTUKN AMCKPETHOW Cy4valiHoM BenMumHbL TOHATME 0 3aKOoHe 60MbLUMX
yuncen.

MpeactaBneHne faHHbIX (Tabnmupbl, AnarpaMMbl, rpadurkm), reHepasibHas COBOKYMHOCTb, BbIOOPKa,
cpefHee apudmeTMUecKoe, MeamaHa. MoHATME 0 3afa4ax MaTeMaTUYECKON CTAaTUCTUKN.

Buabl yuebHol gessTenlbHOCTYH

M3yyeHre Knaccmyeckoro onpefesieHUss BepOSATHOCTM, CBOMCTB BEPOATHOCTW, TEOPEMbl O CyMMe
BEPOATHOCTEN. PacCMOTpeHWe MPUMEPOB BbIUWC/IEHUS BEPOSTHOCTEN. PellieHWe 3afa4y Ha BblUMC/IEHMEe
BEPOATHOCTEN CoObITUA. O3HAKOM/IEHWE C NPEACTABNEHMNEM YMC/IOBbIX AaHHbIX N UX XapaKTepuUcTUKamu.

PeLleHne npaKTMyecKmX 3aga4 Ha 06paboTKy YMCMOBbIX AaHHbIX, BbIYNC/IEHME NX XapaKTepUCTUK.

3YCNOBUA PEATN3ALIVN YYEBEHOW ANCLNTIINHBI
3.1 MaTtepuanbHO-TEXHNYECKOE 0becreYveHune
[na peanvszaumm nporpaMmbl YHeOHOW AMCUMMNIVMHBI NMpefyCMOTPeHbI Criedytolime cneuynanbHble
MOMELLIEHNA N OCHALLeHWe:
Tvn v HaumMmeHoBaHMe
crneuvanbHoro nomMeLleHnsa
KabUHET MaTeMaTUYECKUX AUCUMMIMH - MynbTUMeAMAHbIE  CPeACTBA  XpaHeHWs,  nepejayuv  u
npegcTaBeHnA NHhopMaLmn. Y4yebHo-MeToaMYEeCKas
LOKYMeHTaLms, ANOaKTUYECKME CpeaCcTBa.

OcHalleHVe crneLuanbHoro NoMeLeHms

3.2Y4ebHO-MeTOANYECKOE M NH()OpPMaLMOHHOE 0becreYveHne peanmsaymmn NnporpamMmmbl

OCHOBHBbIE NCTOYHUKMU:

1 AmuTponoBa, H. B. Anrebpa u Ha4yasia MaTemMaTUYecKOro aHamsa. KOHCNeKT neKumii
[2nekTpoHHbIN pecypc]: ydebHoe nocobue / H. B. AHTponoBa; MITTY. - MarHutoropck: MICTY, 2017. -
66¢.: Tabn., rpad. - Pexknum Joctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true .- MakKpooObEKT.

2. bawuvakos, M. . MaTemaTuKa [9neKTpoHHbIV pecypc] :y4ebHuK / Bawmakos M.A. — Mocksa
. KHoPyc, 2019. — 394 c¢. — (CrO). — ISBN 978-5-406-06554-9. — Pexum pfoctyna:
https://book.ru/book/929528


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

[ononHUTENbHbIE NCTOYHUKMN:

1 LWmmar, P. A. Anrebpa. 3agadHuK-NPaKkTUKyM [ONneKTPOHHbIA pecypc]: Y4ebHoe nocobue /
P. A, LWmngr. - CaHkr-Tetepoypr: Crery, 2016. - 4. 4. - 184 c - Pexum pgocrtyna
https://new.znanium.com/read?id=302340 - 3ar/. ¢ sKpaHa.

2. A63anoBa, H. M. MaTtemaTuka: anrebpa 1 Hadasia aHanmsa, reoMeTpus [SneKTPOHHBINA pecypc]
npaktmkym [gnsa Cro] / H. M. A63anosa, FO. H. Cagumkosa, HO.®. CuBwibkaesa ; MITY.
Marnutoropck : MITY, 2017. - 1 anektpoH. onT. guck (CD-ROM). - Pexum pgocTtyna
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true .- MaKpoOObeKT.

3. AumeHes, J1. T. MaTtemaTuka B npumMepax 1 3agayax g noarotoBku K EMD v noctynneHviio B
BY3 [3neKTpoHHbI pecypc]: y4. noc. / J1.T. AumeHeB, 2-e u3g., gon. - Mocksa: By30BCKUIA YHEOHUK,
HUL, MH®PA-M, 2016. - 336 c. - Pexxum goctyna: https://new.znanium.com/read?id=32448 - 3arn. c
3KpaHa.

MporpammHoe obecneyeHne n VIHTepHeT-pecypcbl:

HanmeHoBaHue MO Ne [lorosopa CpOK [eiiCcTBMS NNLEH3NN
MS Windows 7 (nognucka [-1227 (T 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 Nel35 ot 17.09.2017 beccpoyHo
Kaspersky Endpoint Security gns  [-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaH4apTHbIN 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
7Zip CB0O60OAHO pacnpocTpaHsieMoe 6eccpoyHo

MNHTepHeT-pecypchbl

1 degepaibHbIv LEHTP MHDOPMaLMOHHO-06pa3oBaTe/lbH XX pecypcoB - PLIVIOP [3neKTpOoHHbIM
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cB060AHbIN. - 3ar/. ¢ aKpaHa. H3. pyc.

2. EanHas konnekums umdpoBbIX 06pa3oBaTe/lbHbIX PECYPCOB [3NEeKTPOHHBIN pecypc]. - Pexxum
poctyna: www.school-collection.edu.ru, cB060AHbINA. - 3ar/. ¢ 3kpaHa. H3. pyc.

3. IHTYUT - HauWOHa/IbHbI OTKPbITbIA YHUBEPCUTET. [DNEKTPOHHBIV pecypc]. - Pexxum gocTtyna:
www.intuit.ru/studies/courses, cB0O60AHbIN. - 3arn. ¢ aKpaHa. H3. pyc.

4. MEGABOOK: yHuBepcanbHas aHUMKoneams Kupunna n Medogus. [SneKTpoHHbI pecypc]. -
Pexxum goctyna: https://megabook.ru/, cBo6ogHbIN. - 3arn. ¢ skpaHa. 3. pyc.

5. degepanibHbI 06pasoBaTe/bHbIN MopTan «/IHHOPMaLUVMOHHO-KOMMYHUKALMOHHbIE TEXHOOMMN
B 06pasoBaHUW». [ONeKTPOHHbIA pecypc]. - Pexxum goctyna: http://window.edu.ru/resource/832/7832,
cBO6OAHBIN. - 3ar/. ¢ aKpaHa. $3. pyc.

6. MopTan umpoBOro 06pasoBaHUs. [ONEKTPOHHbIA pecypc]. - Pexxum poctyna: www.digital-
edu.ru, CBO6OAHbIN. - 3ar/. ¢ aKpaHa. H3. pyc.

7. EaMHOe OKHO AocTyna K obpasoBaTesibHbIM pecypcam Poccuiickon depepaupyin [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60AHbINA. - 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

21




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

22




NMACT PEFMCTPALIUM MBMEHEHUWN N AOMONTHEHNN

Ne Pasgen paboueii KpaTkoe cogepxaHune n3MeHeHNs/10MoTHEHNS [Jara, Mognuce
n/n nporpaMmb! Ne npoTokona npeacegaTens
3acegaHus MK MnK

Pa6ouasan nporpamma Yy4ye6HOW AUCUMMNMHBbI  «MaTemMaTKa»
aKTyanmsmpoBaHa. B pa6ouyto mporpaMmy BHeCeHbl crefytoLme

N3MEHeHVS:
1 3 YC/ioB/A B cBA3n ¢ 06HOB/EHVEM MaTepUasibHO-TEXHUYECKOro 06ecrneyeHms
PEAJZIN3ALMM N MatepranbHo-TexHUYeCKoe obecreyeHne uutatb B HOBOI 16.09.2020 r.
YUEBHOW pefakumn: MpoTokon Ne 1
AVCLANHBI KabnHeT MaTemMaTU4eCKMX AUCLUMIIVIH; 5
YuebHasa ayguTopus AN MPOBefeHWs  YYebHbIX  3aHATURA,
NPaKTUYECKNX 3aHATWA, NS TPYNNoBbIX WM WMHAUBUAYANIbHbIX
KOHCYy/NbTauuii, ANSi TEKYLEero KOHTPOAs U MPOMEXYTOUHOM
arTecTaumu.
Pabouee mMecTo npenojasaTtens: NepcoHasIbHbIA KOMMbIOTEP;
paboumre mecTa 06yvaroLmXcs, 4ocKa yvebHas, yuebHas Mebesb.
2 3 yYC/ioB/4A B cBA3M C 3aK/0YeHVEM KOHTPaKTOB CO CTOPOHHWMU
PEAJZIV3ALIIN  3NEKTPOHHBLIMM 6nbnmnoteyHbiMn  cuctemamm  “BOOK.RU” 16.09.2020 r.
YUEEHOW (JoroBop KHoPyc meana 36C BOOK.ru Ne18493307/[-1093-18), MpoTokon
AVCLANNHBI 36C 3HAHUYM (KoHTtpakT Ne K-60-20 ot 13.08.2020 r. OOO Ne 1

«3HAHNYM», 01.09.2020 r. no 31.08.2021 r.) n. Yu4ebHo-
MeTOAMYeCKOe W  UWH(OpPMaUMOHHOe obecriedeHre peanmsauum
nporpaMmbl YATaTb B HOBOW pefaKLinn:

OCHOBHbI€ HCTOYHHKH:

1 AuxTponoBa, H. B. Anrebpa » Havana MaTeMaTU4ecKoro
aHanmsa. KoHcreKT nekunii [3neKTpoHHBIN pecypc]: y4vebHoe
noco6ue / H. B. AHTponoBa; MI'TY. - MarHutoropck: MICTY,
2017. - 66¢c.: Tabn., rpad. - Pexum pgocTyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaKpooObeKT.

2. bawmakoB, M. W. MaremaTtvka [3NeKTpOHHbIA pecypcl:
y4ebHuK / bawmakos M.. — Mocksa : KHoPyc, 2019. — 394
c. — (CMNO). — ISBN 978-5-406-06554-9. — Pexxum goctyna:
https://book.ru/book/929528

LoHONHNTENbHbIE HCTOUHHKH:

1 Wwmngr, P. A. Anrebpa. 3agaqyHUK-NPaKTUKyM [S/1eKTPOHHbIN
pecypc]: YuebHoe nocobme / P. A. LWwmmar. - CaHkr-
MeTepbypr: Croery, 2016. - 4. 4. - 184 c. - Pexum goctyna:
https://new.znanium.com/read?id=302340 - 3arn. ¢ akpaHa.

2. A63anoBa, H. M. Martematmka: anrebpa um Hadana aHan3a,
reoMeTpus [OneKTPOHHbIN pecypc] : npakTukym [gna CroO] /
H. M. A6s3anoBa, KO. H. CagumkoBa, HO.®. CuBunbKaesa ;
MITY. - MarHutoropck : MI'TY, 2017. - 1 3neKTPOH. OMT.
AncK (CD-ROM). - Pexxnm fjoctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S37
.pdf&show=dcatalogues/5/8808/S37.pdf&view=true . -
MaKpoo6beKT.

3. HAumeHeB, J1. T. MaTemaTuka B npumepax M 3afavax nis
nogrotoBkn K EF3 wn noctynneHnio B BY3 [OneKTpoHH XA
pecypc]: y4y. noc. / J1.T. AumeHeB, 2-e u3g., gon. - MockBsa:
BysoBckuii yyebHuk, HUL, NH®PA-M, 2016. - 336¢c. -
Pexxum poctyna: https://new.znanium.com/read?id=32448 -
3arn. ¢ akpaHa.

3 3 YCNoBU/A B cBA3n ¢ 06HOB/IEHMEM MaTepuasibHO-TEXHUYECKOr0 06ecrneveHuns

PEAJZIN3ALMN N MaTepuanbHo-TexHUYeCKoe obecreyeHne uuTatb B HOBOI 16.09.2020 r.
YYEBEHON pefaxumn: MpoTokon Ne 1
AVCLIAMIHBI MS Windows (nognucka Imagine Premium) gorosop [-1227-18 oT

08.10.2018, cpok gelictua: 11.10.2021;
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/929528
https://new.znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://new.znanium.com/read?id=32448

Calculate Linux Desktop cBobogao pacmpocrpansiemoe [10O
(https://www.calculate-linux.org/ru/), cpox aeHcTBHA: OCCCPOUHO;
MS Office Nel35 ot 17.09.2007, cpok aeHCTBUS: OECCPOUHO;

7 Zip cBobomno pacmpocrpargemoce (https: /www.7-zip.org/), cpok
JCHCTBHA. OCCCPOYHO;
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