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1 OBWIASI  XAPAKTEPUCTMKA PABOYE MPOrPAMMBI  YYEBHOWM
JUCLUATLTAHBI

1.1 Ob6sacTh NpUMEHEHUS MPOTrPaMMBbI

Pabouass mporpamma y4eOHON AMCHMIUIMHBI «MaTeMaTrukay sBISETCS YacTbi0 00pa3oBaTEIbHON
nporpammbel  CIIO — mporpamMmbl HOATOTOBKH CHEIUATMCTOB CPEIHEr0 3BEHA IO CIEIHATbHOCTH
cpeaHero  Mpo(ecCHOHAIBHOrO O0pa30BaHHUS TEXHOJOTMYECKOTO MpOoduuIs MIpodeccroHAIBHOTO
00pa3zoBaHUIL.

Pabouas mporpamma coctapiieHa Juig 04HOI GOpMbI 00ydeHUSI.

1.2 MecTo AMCHMINVIMHBI B CTPYKType MNPOrpaMMbl INOATOTOBKHM CIEHHMAJIUCTOB CpeIHEro
3BeHA

VYuebHas mucnumimnHa «MaTeMaTukay OTHOCHTCSA K 00Ieo0pazoBaTeIbHOMY IUKIY IMPOrpaMMBI
MOJTOTOBKU CIIEIUAIMCTOB CPEIHEr0 3BeHAa W OTHOCUTCA K mpeameTHoM obmactu ®I'OC cpemnero
oOrmero obpazoBanus «MaremaTuka U UHQOPMaTHKA».

YpoBeHb 0cBOoeHMS yueOHOM nucuuIuiHbl B cooTBeTcTBUU ¢ PI'OC cpenHero obiero oopa3oBanus
yrIyOJaeHHbIN (TPOQUIBbHBIN).

Pabouass mporpamma ydeOHOM IUCHMIUIMHBI «MaremaTukay HMEeT MEXIPEAMETHYIO CBS3b C
001mmeo0pa3oBaTeIbHBIMUA yI€OHBIMU TUCHUIUTHHAMU «Du3ukay, «HpopMaTnKay.

3HaHUS U YMEHMS, NMOTydeHHble 00yJaroMMUCS NP OCBOEHUHU 00IIe00pa3oBaTenbHON yueOHOH
JUCHUIUTMHBI «MaTeMaTHKay, YIIyONIsSIOTCS U paclMpsIIOTCS B MpoLiecce M3ydeHUs YueOHbIX TUCIUIUINH
IIPOrpaMMBbl MOATOTOBKU CIEUAJTUCTOB CpeIHEro 3BEHa €CTECTBEHHOHAYYHOI'0 u
001enpohecCHOHATLHOTO ITUKIIOB.

1.3 [Inannpyembie pe3yJIbTaThbl 0CBOCHHUS JMCHUILINHDI:

OcBoeHue coaep)aHUs Y4eOHOM IUCHHMIIMHBI «MareMaTtuka» O00eCeurnBaeT JIOCTHKEHUE
00y4JaroMMHCS CIEIYIOIMX Pe3yJIbTATOB:

JINYHOCTHBIE Pe3yJIbTaThbl

c(OpMHPOBAHHOCTH MUPOBO33PEHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku U OOILECTBEHHOW MPAKTHUKH, OCHOBAHHOIO Ha AUAJIOTe KYJIbTYp, a TAakKe pa3IudHbIX
(dopM OOIECTBEHHOTO CO3HAHMSI, OCOZHAHUE CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;
TOTOBHOCTH ¥ CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCJIE CAMOOOPA30BaHUIO, HA

JIP9 MPOTSHKEHU U BCE )KM3HU; CO3HATENbHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIIOBHIO YCTICIHON MPOodecCHOHAIBHON U 00ITIECTBEHHOM JIEATEIIbHOCTH;

OCO3HAHHBIN BBIOOp Oyaymiel mpodeccu ¥ BO3MOKHOCTEH peain3aiiui COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB; OTHOIICHHUE K TPO(ecCHOHANbHON JeSITeIbHOCTH KaK BO3MOKHOCTH
y4acThsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHABEHBIX
pooseM;

JIP13

MeTanpeaMeTHbIE Pe3yJIbTaTbl

YMEHUE CaMOCTOSITEIbHO OMNPENENATh IeNU JeSTeNTbHOCTH U COCTaBIATh  ILJIAHBI
NESATENIbHOCTU; CAMOCTOSITEIBHO — OCYLIECTBIIATh, KOHTPOJUPOBATH M  KOPPEKTUPOBATH
MP1 ACATCIBHOCTL, HCIIOJB30BAaTh BCC BO3MOXXHBLIC PECYPCHI MJIA JOCTHUIKCHUSA IMOCTABJIICHHBIX
1eae u pealns3alniy MJIAHOB JAEATEIbHOCTH; BHIOUPATh YCIEIHbIE CTPATETHH B Pa3IMYHbBIX
CUTYaLHSIX;

BJIAJICHUE HAaBBIKAMH T103HABATEJIbHOW, Yy4eOHO-UCCIEAOBATEIILCKOM H  MPOEKTHOU
NeSITeIbHOCTH, HaBbIKAMHM  pa3pelieHuss MpoOlieM; CIOCOOHOCTh M TOTOBHOCTh K

MP3
CaMOCTOATCIIbBHOMY TIOHUCKY MCTOJOB PpCHICHUA MNPAKTHUYCCKHUX 3ada4d4, MNTPUMCHCHUIO
Pa3INYHBIX MCTOJJOB ITO3HAHU I,

MP4 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIIbHOM I/IH(I)OpMaLII/IOHHO-HO3HaBaTeJIBHOI>’I

JIESITENIbHOCTH, BJIAJICHUE HABBIKAMH TOJIYYEHUS] HEOOXOAMMOW MHQOpMalMU W3 CIOBapei




pa3HbIX THUIIOB, YMEHHE OPHUEHTHUPOBATHCA B pA3IMYHBIX HCTOYHHMKAX HHGPOpMAIUU,
KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh WHQPOPMAIUIO, MOTY4aAEMYIO M3 Pa3TUYHBIX
HMCTOYHUKOB;

MP5

YMEHHE HCIIOJIb30BaTh CPEJICTBA HWHQPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH
(manee - UKT) B pelieHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3ALMOHHBIX 3a7a4 C
coOmoieHueM  TpeOOBaHMN  DPrOHOMHUKH,  TEXHUKH 0C30IMaCHOCTH,  TUTHUCHEIL,
pecypcocOepekeHus1, MPABOBBIX U ATHUYCCKUX HOPM, HOPM HH(GOPMAIMOHHON 0€301TaCHOCTH;

MP9

BJIaJICHNE HABBIKAMU IIO3HABATEIbHON pEeUIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUM U
MBICIIUTENBHBIX IPOLECCOB, MX PE3YINbTATOB M OCHOBAHWI, TPAaHUI] CBOErO 3HAHUA H
HE3HAHHUs, HOBBIX II03HABATEIIBHBIX 33]1a4 U CPEACTB UX JOCTHIKCHUS.

IIpeAMeTHBIE pe3yIbTaThl

I1P1

chopMUPOBAHHOCTH MIPEACTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOU KyIbTYpPHI U O MECTE
MaTeMaTUKd B COBPEMEHHOW NHMBHWJIM3ALMHU, O CIHOCO0aX OMMCAaHUS HAa MaTeMaTHYeCKOM
SI3bIKE SBJICHUH peaIbHOTO MHUPA;

P2

c(OPMUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHYeCKUX IMOHATHAX KaK O BaKHEHIMX
MaTeMaTUYeCKUX MOJENAX, MO3BOJSIONMX ONUCHIBATh M M3ydaTb pa3HbIE IPOIECCHl M
SBJICHHS, TOHMMAaHHME BO3MOYKHOCTM aKCHOMATHYECKOTO IIOCTPOEHUSI MAaTEMaTHYECKUX
TEOpUH;

I1P3

BJIaJICHUC MCTOJaMH JOKa3aTCJIbCTB W aJTOPpUTMOB PCHICHHA, YMCHHC HX IIPUMCHSAITH,
MMPOBOAUTDH NOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCHICHUS 3aa4,

[1P4

BJIaJJCHHUC CTaHAAPTHBIMH MNPUEMaMH PCIICHHUA pPAalUOHAJIBHBIX W HpPpalUOHAIBHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMCTPHUCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM;

I1P5

cOpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX TMOHSTHSX, WUICSIX W METoJax
MaTeMaTHYECKOT0 aHAJIN3a;

I1P6

BJIAJICHUE OCHOBHBIMU IIOHATHUSAMHM O INIOCKUX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢durypax, X OCHOBHBIX CBOHCTBaX; CPOPMHUPOBAHHOCTh YMEHHS PACIO3HABATh Ha YepTekKax,
MOJIENISIX U B pealbHOM MHpE TeoMeTpudeckue (Urypbl; IpUMEHEHUE U3y4EHHBIX CBOHCTB
reoMeTpuyeckux ¢uryp u GopMyn JUIs pelieHUs TEeOMETPUYECKUX 3ahad M 3ahad C
IIPAKTUYECKUM COJIEPIKAHUEM;

I1P7

copMUPOBAHHOCTh MPEACTABICHUN O TMpolieccax M SBJICHUSX, UMEIOIMX BEPOSITHOCTHBIH
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpPE, 00 OCHOBHBIX MOHSTHSIX
BJIEMEHTAapHON TEOPUU BEPOSITHOCTEH; YMEHUW HaXOJWTh M OIEHHBAaTh BEPOATHOCTH
HACTYIUICHHS COOBITMM B  TPOCTEHIMX MPAKTHYECKUX CHUTYallUsIX U OCHOBHBIE
XapaKTePUCTUKU CIYYaHBIX BEJIMYMH;

I1P8

BJIAJICHUE HAaBBIKAMH HMCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPU PEIICHUU
3a7a4;

I1P9

c(hOpMHPOBAHHOCTh TPEJACTABICHUNA O HEOOXOJAMMOCTH JIOKAa3aTeIbCTB MPU OOOCHOBAHUHU
MaTeMaTUYeCKUX YTBEPXKACHUM M PpOJIM aKCMOMATUKA B TMPOBEACHUH ACTYyKTMBHBIX
pacCyXIeHUN;

I1P10

copMUPOBAaHHOCTh MOHSATHUHHOIO amnmapaTa MO OCHOBHBIM paszefiaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, (GOPMYIT U YMEHUS UX IPUMEHSTh; YMEHHUS I0Ka3bIBaTh TEOPEMBI
Y HaxoJIUTh HECTaHAAPTHBIE CIIOCOOBI PELLICHUsI 3a/1a4;

I1P11

cOpMUPOBAaHHOCTP ~ YMEHUH  MOJEIUMPOBATH  pEalbHble  CUTYyallMd, HCCIEI0BaTh
IIOCTPOCHHBIE MOJENIM, UHTEPIPETUPOBATH ITOIYYCHHBIN PE3YIIbTAT;

I1P12

c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSTHUSIX MAaTEMaTHYECKOTO aHalu3a U
UX CBOMCTBAax, BIaJICHUE YMEHHEM XapaKTepU30BaTh MOBeJeHUE (PYHKIHUH, UCIIOIB30BAHNE
MOJYYCHHBIX 3HAHUM JJIs1 OMMMCAHMS M aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

P13

BJIAZICHUE YMEHUSMHU COCTABJICHHUS BEPOSTHOCTHBIX MOJENIEH IO YCIOBHIO 3aJadd MU
BBIYMCIICHHUS] BEPOSITHOCTU HACTYILJICHHS! COOBITHI, B TOM YHCIE C MPUMEHEHHeM (opmyi
KOMOMHATOPUKA W OCHOBHBIX TEOPEM TEOPHUHU BEPOSTHOCTEH; MCCIECAOBAHUS CIydailHBIX
BEJIMYMH 110 UX PACIIPEIEICHUIO.




2 CTPYKTYPA U COJAEPXKAHUE YYEBHOH JUCIUIIIVHBI

2.1 TemaTu4yecKHH MJIaH

Y4eOHas Harpy3Ka

a3gen 1 Anre6bpa

68 34 34

o0yuaronmxcs
Bcero | B ToMm unciie o
JAHUPYE MBI
JeK npak pye €
pe3yJIbTaThl
Pa3nen/ Tema TUCIHUILIUHEI 10 THYE
OCBOEHMUSA
H, CKHe
TUCHUILTHHBI
ypo 3aHA
KN THA
Beenenue 2 2
JIP4, JIP9, MP],

MP3, MP4, MP9,
IIP1, IIP2, IIP3, IIP4,
1IPS5, IIPS, IIP10),

IiPi2
JIP4, JIP9, MP1,
Tema 1.1. Pa3Butue NOHATUS O UHCIE 20 10 10 MP3, MP9, IIP],
IIP2, TIP3, IIP4, IIP8

JIP4, MP1, MP3,
MP4, MP9, [IP1],
Tema 1.2 Oynkiuu u rpaduxu 12 8 4 11P2. TIPS, I1PS,

IIP10, IIP12
JIP9, MP1, MP3,
Tema 1.3 KopHu, creneHu u torapu gmsl 36 16 20 MP9, IIP2, TIP3,
1IP4, TIPS, IIP10
JIP9, MP1, MP3,
h3pen 2 OCHOBbI TPUrOHOMETPUM 32 15 17 MPY, IIP3, IIP4,

TIPS IIP10
Tema 2.1 OcHOBHEIE NOHATHUSA JIP9, MP1, MP3,
Tpuronomerpui. [IpeodbpasoBanus 20 9 11 MPY, IIP3, [1P4,

TPUTOHOMETPUYECKUX BBIPAKECHUHN 1IPS, IIP10
Tema 2.2 TpuroHoMeTpUYECKUE YPAaBHEHUS U JIP9, MP1, MP3,
12 6 6 MP9, TIP3, I1P4,

HEpaBEHCTBA P10

Paszgea 3 Hauasa MmaTeMaTu4e cKoOro
aHaJIn3a

66 36 30

JIPY, JIP13, MP1,
MP3, MP5, MP9,
IIPI, IIP2,IIP5, IIPS,
1IP10, IIP11, IIP12

Tema 3.1 [IpousBoaHas GyHKIMH | €€

JIPY, JIP13, MP1,
MP3, MP5, MP9,

NIPUMEHEHUE 38 22 16 IIP1, I[IP2, [IP5, IIPS,
I1P10, [IP11, I[IP12
JIPY, JIP13, MP1,
Tema 3.2. aTerpan u ero npuMeHeHue 28 14 14 MP3, MP5, MP9,
TIPS, TIPS, IIP10
Paznen 4 'eomeTpust 54 22 32 JIP9, JIP13, MP1,




MP3, MP4, MP9,
1IP2, IIP3, IIP6, IIPS,

IIP10
JIP9, MP1, MP3,
Tema 4.1 KoopauHaThl U BEKTOPBI 8 4 4 MP9, IIP6, I[IPS,
IIPI0
Tema 4.2 [IpsiMble ¥ TIJIOCKOCTH B JIP9, MP1, MP3,
HpOCTpaHCTBe 20 10 10 MP4, MP9, I[IP2,
IIP3, I1P6, IIP10
JIPY9, JIP13,MP1,
MP3, MP4, MP?9,
Tema 4.3 MHOTOTpaHHUKH U KPYIJIBIE TeJa 26 8 18 1IP1. 1P 3. 1P 6,
IIPS, IIP10
Pa3nes 5 KomOuHaTopuka, cTaTUCTHKA U JIP4,JIP9, MPI, MP3,
TeOpHUs BEPOATHOCTEH 12 8 4 MP9, ITP1, I1P7,
IIPS, IIP13
JIP4, JIP9, MP1,
Tema 5.1 DiieMeHTH KOMOMHATOPUKU 6 4 2 MP3, MP9, IIP],
IIP7, IIP8
Tema 5.2 DyieMeHTBI TEOPUU BEPOSTHOCTEU U JIP4, JIPS, MP1,
MaTeMaTHYECKON CTAaTUCTUKU 6 4 2 MP3, MP9, IIP1,
IIP7,1IPS, IIP13
IIpomesxkyTouHas aTTecTauus, B TOM YUCJIe 18 JIP4, MP9, I[IP]
KOHCYJIbTAMU
Bcero 252 117 117

2.2 Conep:kanue y4yeOHOM AUCHUILINHBI

BBEJEHUE

Bxoano#t koHTposib. MHCTpYKTUBHBINH 0030p conxepkaHus ydeOHOW TUCHHUIUIMHBI U 3HAKOMCTBO
00yJaronmxcsi ¢ OCHOBHBIMU YCIIOBUSIMU U TPEOOBAHUSIMH K OCBOEHHIO TPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuana:

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(POPMALMOHHBIX TEXHOJOTHSIX U MPAKTHUYECKON
nestenbHOCTH. Llemn W 3amaum  W3ydeHWss MareMaTwku Tpu  ocBoeHHH mpodeccuin CIIO wu
cuenuanpHocted CIIO cnenmansuocteit CIIO.

Buabl yueOHOM 1eATEJIbHOCTH

O3HakoMJIEHHE C pOJbI0 MaTeMaTUKd B HayKe, TEXHHKE, SKOHOMHKE, HHQPOpMAIMOHHBIX
TEXHOJIOTUSAX U IPAKTUYECKOW JeATeNbHOCTH. (O3HAKOMIIGHME C LEIsIMM W 3aJadyaMd  U3ydeHUs
MareMaTHku 1pu ocBoernu npodeccuii CIIO u cnennansHocreit CIIO.

Pa3znen 1 AJITEBPA

Tema 1.1 PazpuTHe NOHATHA 0 YHCIIE

Ilensle u pauvoHanbHble uyucna. JlelicTBuTenbHble uwucna. [IpuOnukeHHbIE BBIYMCICHUS.
Kommnekcuple umcia. PanuoHanpHble ypaBHEHUs M HEpPAaBEHCTBA. PaBHOCUIIBHOCTb ypaBHEHUH,
HEpaBEHCTB, cucteM. OCHOBHBIE NPUEMBl UX pellieHUs (pa3lioKeHUEe Ha MHOXKHUTENH, BBEICHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduieckuii MeTos). MeTox MHTEpBaIOB.

Buabl yueOHoii 1esiTe IbHOCTH

Beinonuenue apudmernyeckux AeHCTBUM HaJl YUCIIaMH, COUETast yCTHBIE U TUCbMEHHBIE IIPUEMBI;

HaXOX/IeHUEe NMPUOIMIKEHHBIX 3HAUCHUS BEIMYUH U MOTPEIHOCTel BbIYMCICHUH (aOCOOTHON U
OTHOCUTEJIBHON); CpPaBHEHHME YHCIIOBBIX BBIPAKEHUM; HaX0XKJIE€HHE OIMOOK B MpeoOpa3oBaHUSIX H
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BBIYHCIICHUAX (OTHOCUTCS KO BCEM ITYHKTaM IIPOTPaMMBbl).

O3HakoMJIEHHE C MPOCTEHIIIMMH CBEJICHUSMU O KOPHSX alreOpanyecKux ypaBHEHHH, HOHATUSMU
HCCIICIOBAHUS YDPABHEHUH U CUCTEM YPaBHEHMU.

W3ydyeHne TeOpuM PaBHOCWIBHOCTH YPABHEHHW M €€ MpuMeHeHHus. [IoBTopeHne 3anucu pemeHus
CTaHJIAPTHBIX YpaBHEHUH, MPUEMOB NpeoOpa3oBaHMs YpaBHEHUH Ml CBEACHUS K CTaHIApTHOMY
ypaBHEHHUIO. PereHne cucreM ypaBHEHHH ¢ NPUMEHEHUEM pa3zIM4HbIX cioco0oB. O3HAKOMIIEHHE C
0o0IMMH BOIMPOCAMHU pEIeHUs] HEPABEHCTB W HCIOJIb30BaHWE CBOMCTB U TpadukoB (yHKIUHA Tpu
pEIIEHUH HEPABEHCTB.

Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.

IIpuMeHEeHrEe MaTeMaTH4YECKUX METOIOB Ul PEIICHMS COIEPKATENIbHBIX 3a7ad W3 Pa3sIuyHBIX
oOnacTeil HayKl U MPaKTUKU. HTeprpeTupoBaHue pe3yabTaToB C YUETOM pPeabHBIX OTPaHUYCHHI.

Tema 1.2 ®ynkuun u rpad uku

Oynkiuu. OO0nacTh ompeneneHuss ¥ MHOXECTBO 3HadeHWH; rpaduk (yHKIHH, MOCTPOCHUE
rpadukoB (DyHKIIMM, 3aJaHHBIX PA3TMYHBIMHU CITOCOOAMU.

CgoiictBa ¢yHKIMH. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, MEPUOAUYHOCTD.
[TpomexyTki BO3pacTaHUsi M YObIBaHMs, HauOOJbIlIeE W HAMMEHbIIEEe 3HAUEHUs, TOYKH HKCTpEMyMa.
I'paduueckas uHTepnperanus. [Ipumepbl (QyHKIMOHAIBHBIX 3aBUCMMOCTEH B pealibHBIX Ipolleccax U
ABJICHUSAX. Apudmerndeckue onepauuu Hajx GyHkuusamu. CrnoxxHas ¢yHkus (kommnosunus). I[lonstue o
HENPEPBHIBHOCTH (PYHKIIHUH.

OOparabie ¢gynkiuu. OO6macTh ompeneneHus U o0NacTh 3HAYCHUW oOpaTtHOW QyHkMu. ['padux
0o0paTHOM (QyHKIHH.

Buabl yueOHoil 1esiTe IbHOCTH

O3HaKOMJIEHHE C TIOHATHEM MIEPEMEHHOMN, TPUMEPaMu 3aBUCUMOCTEN MEXTy TEpEMEHHBIMHU.

O3HakoMJIeHHE C TOHSATHEM rpaduka, ONpeAeiIeHUe MPUHAIICKHOCTH TOUYKA IpauKy (QyHKIHHU.
Omnpenenenue no gopMyne IpocTeilel 3aBUCHMOCTH BUJIa ee rpaduka. BoipaskeHue no gopmyne oxHoR
nepeMeHHol uyepe3 aApyrue. O3HakoMiIeHHE C ompeaeiaeHueM GyHKIUH, QOPMYIUpPOBAHUE €ro.
Haxoxxnenue oOmactu ompenaeneHus U obnactu 3HaueHUH ¢QyHkiuu. O3HAKOMIICHHE C TpUMEpaMu
(GyHKIMOHAJIBHBIX 3aBUCHUMOCTEl B pEasIbHbIX MpPOIEccax U3 CMEXHBIX NUCHUILUIMH. O3HaKOMIIEHUE C
JIOKa3aTeIbHBIMA ~ PACCY)KICHUSIMH HEKOTOPBIX CBOWCTB JIMHEHWHONW W KBaApaTUYHOW (PYHKIIHH,
NPOBEJCHUE HCCICOBAHUS JIMHEHHOW, KyCOUYHO-JIMHEHHOM, ApOOHO-TMHEHHOW M KBaJpaTHYHOM
¢bynkuuii, nmocrtpoenue ux rpaguxoB. Iloctpoenue u urenue rpagukoB ¢yHkui. Hccrnenoanue
¢bynkiuu. CoctaBiaeHue BUI0B (QYHKIUM MO JAHHOMY YCIOBHIO, pEIleHUE 33/1a4 Ha SIKCTPEMYM.

Bemonnenue npeoOpa3oBanuii rpaguka GyHKIIUH.

W3ydenue nouwamusi obpamuot ¢ynkyuu, OnpenereHne BUia u nocmpoenue spaguxka oopammuoi
@yukyuu, Haxoocoenue ee ooracmu onpedenenus u ooracmu 3nadenuil. [lpumMeHeHne CBOMCTB QyHKUIMMA
IIPU UCCIIEJOBAHUHN YPAaBHEHUM U PEIICHUU 337a4 Ha 3KCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CJI0KHOU (PyHKITHH.

Tema 1.3 KopHan, cTenenu u jorapug Mbl

Kopuu wu crenenu. KopHu HaTypalbHON CTENEHM U3 yuciaa U MX cBoicrBa. CTeneHu ¢
palMOHAIIBHBIMU I1OKA3aTeNIIMU, UX CBOMcTBA. CTENEeHU C JeMCTBUTENBHBIMU NOKa3aTensiMu. CBoiicTBa
CTENEHU C I CTBUTENBHBIM I10Ka3aTEIIEM.

Jlorapugm. Jlorapudgm uunciaa. OcHOBHOe Jsorapudmuueckoe TOXIAECTBO. Jlecsatuunsle u
HaTypayibHbIe Jtorapudmel. [IpaBuna aefictBuii ¢ norapupmamu. [lepexox kK HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anreOpanyeckux BBIPAXKEHU. [IpeobpazoBanue paluoHaNbHBIX,
UPPALMOHAIIBHBIX, CTEIICHHBIX, [10KA3aTEIbHbBIX U JIOTapU(PMUUECKUX BBIPAKECHUI.

[TokaszarenbHas u jnorapupmuueckas pynkuuu. Onpenenenust GyHKUIUN, UX CBOHCTBA U TpaduKH.
[Ipeo6pazoBanus rpadukoB. [lapamiensHbIl TEPEHOC, CHMMETPUSI OTHOCHUTEIBHO OCEH KOOpJWHAT, W
CUMMETpPHUsI OTHOCHUTEJIBHO Haudajga KOOPAMHAT, CHUMMETPHUS OTHOCHUTEIBHO IIPSIMOHM, PACTSHKEHHE U
CKaTve BIIOJIb OCEN KOOPAMHAT.



[TokazaTenbHble U Jiorapupmuyeckie ypaBHeHUs. OCHOBHbIE NMPUEMBl X peLieHUs (pasjoKeHue
Ha MHOXKUTEJH, BBEIEHUE HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, TPadUUECKUI METO).

[TokaszarenbHble U JorapudMuieckre HepaBeHcTBa. OCHOBHBIE MPUEMBI UX PEIICHHUSL.

Buabl yueOHoil 1eATEJIbHOCTH

O3HakoOMIICHME C TOHSTHEM KOpHS N-/ CTENEeHW, CBOMCTBAMHU pPaJUKAIIOB U C MpaBUIaMHU
CpaBHEHMEM KOpHEW. P@OpMYyIMpPOBAHUE OINPEACICHUS KOPHS M CBOMCTB KOpHEW. Berumciienue u
CpaBHEHUE KOpHEH, BRINOIHEHNE MTPUKUAKA 3HaueHUs KopHs. [IpeoOpa3oBaHue YnuCIOBBIX U OYKBEHHBIX
BBIPAKEHUM, COAEpKANMX PaauKaibl. BelloTHEHUE pacdeToB Mo (GopMmysiaaM, COIEpKaIlM PaTuKabl,
OCYLLIECTBJISII HEOOXOJMMBbIE TIOJCTAHOBKM U mpeoOpaszoBaHus. OmnpeleneHne paBHOCHIBHOCTH
BBIP@XEHUIN C paaukanamu. PermieHue uppalMoHaIbHBIX YypaBHEHMH. (O3HAaKOMIIEHHE C IIOHSITHEM
CTENEHH C JCHUCTBUTENBbHBIM IMOKa3areneM. HaxokneHue 3HaYeHUM CTeNeHHU, HCHOJIb3Ys MpU
HEO0OXOIMMOCTH HMHCTPYMEHTAJbHbIE CPEACTBA. 3allMChIBAaHUE KOPHS N-W CTENEHU B BHUJIE CTENEHH C
IpoOHBIM TIOKa3aTeraeM U HaoOopoT. DopMylaHpoBaHHE CBOWCTB cCTemeHeil. Boluucienue cremeHei c
pallMOHAIBHBIM I10KA3aTeNIEM, BBIIIOJIHEHUE IPUKUJIKU 3HAUEHUsI CTEIIEHHM, CPAaBHEHUE CTENEHEH.
IIpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAXEHUH, COAEpXKalX CTEIEHH, NPUMEHSsS CBOMCTBA.
Pemenne mnoxazatenbHbIX ypaBHEHUN. (O3HAaKOMIIEHHME C NPUMEHEHHEM KOpHEW M CTeleHed Ipu
BBIUMCIICHUHN CPEIHUX, MPHU JCJIICHUU OTpe3Ka B <«3OJOTOM CeYeHUM». PelleHrne MpUKIaJHbIX 33/7a4 Ha
CJIOKHBIE MTPOLIEHTBHI.

Beimonnenue mpeoOpazoBaHUil BBIpAXKEHHH, MpUMeHEeHHe (OpMyJ, CBSI3aHHBIX CO CBOMCTBaMHU
crenieHeid u  jorapudmoB. OmpeneneHue o00JacTH IOMYCTUMBIX 3HAYEHHH J1OTapu(MUYEcKOro
BBeIpakeHUsl. Pemenne norapupMuvecKknx ypaBHEHHH.

Beruncnenue 3HadeHui (QyHKIHMH MO 3HAYeHUIO0 apryMmeHTa. OmpeieneHue MOJOKEeHHUsT TOYKH Ha
rpaduke o ee KoOpAWHAaTaM B HaoOopoT. Micronk30BaHue CBOMCTB (yHKIIUM JUISI CPAaBHCHUS 3HAUCHUM
crernieHeil u norapudmos. [locTpoeHue rpagukoB CTEMEHHBIX U Jorapu (pMUUecKuX (QyHKIIH.

Pemenne moka3aTenbHBIX W JOTapu(PMUUECKUX ypaBHEHUW H HEPABEHCTB IO HW3BECTHBIM
aJITOPUTMAaM.

Pazgen 2 OCHOBBI TPUT'OHOM ETPUH

Tema 2.1 OcHoBHbIE OHSATUSI TPUrOHOMeTpuM. [lpeoOpa3oBaHusi TPUTOHOMETPUYE CKUX
BbIPasKe HUM.

OcHoBHble noHATUS. Pannannas mepa yria. BpamarensHoe qsuxenne. CUHYC, KOCUHYC, TAHTEHC U
KOTaHT€HC YHCIIA.

OcHOBHBIE TpUTOHOMETpUUeckue ToxaecTBa. DopMynsl mnpuBeneHus. DopMyibl CIOKEHUS.
@opmyinsl yasoeHus. @opMysibl IOJIOBUHHOIO YIUIA.

[IpeoOpazoBanusi MPOCTEHIIMX TPUTOHOMETPUUECKUX BhIpakeHuil. I[IpeoOpazoBanme CymMMbl
TPUTOHOMETPUYECKUX (YHKIMA B MPOMU3BEACHHUE U MPOM3BEICHUA B CymMy. BripaxkeHue
TPUTOHOMETPHUUCCKUX (PYHKIHI Yepe3 TAHTCHC MOJIOBUHHOTO apryMEeHTa.

Tpuronomerpuueckue gyHkiuu. CBoCTBa U TpaduKu CHHYCA, KOCHHYCA, TAHTEHCA M KOTAHTEHCA.
[TpeoGpazoBanus rpadgukos. [lapannenbHblii epeHoc, pacTsHKeHUE U CKaTHE BJIOJIb OCe KOOPIUHAT.

Buabl yueOHoOM 1eATEIbHOCTH

N3yyeHue paamaHHOrO METOJa M3MEPEHHUs YIVIOB BPALIEHHUS U HUX CBS3U C TPAJyCHOW MEpOM.
N300pakeHue yrioB BpallleHUs Ha OKPYKHOCTH, COOTHECEHUE BEIMUUHBI yIJIa C €0 PaCOI0KEHHEM.

DopMynMpPOBaHUE ONPENEICHUN TPUTOHOMETPUUECKUX (YHKIUN JUIsl YITIOB MOBOPOTA M OCTPBIX
VIJIOB MPSMOYTOJIBHOTO TPEYrOJIbHUKA M OOBSICHEHHE UX B3aUMOCBSI3H.

[IpumMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXKJIECTB Ui  BBIYMCICHHUS 3HAYCHUU
TPUTOHOMETPUYECKUX (PYHKIIUN 11O OJHOM U3 HUX.

W3ydyeHne OCHOBHBIX (OPMYNT TPUTOHOMETPHUU: (HOPMYJIbl CIOKEHUS, YIBOCHUS, TPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMH B MPOU3BEICHUE W MPOU3BEACHUS B CyMMY U IPUMEHEHUE MPU
BBIYMCIICHUH 3HAYEHUS! TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIPOIIEHUS €T0.

O3HakoOMIIEHHE CO CBOWCTBAMU CMMMETPUU TOYEK HA €IMHUYHON OKPYXKHOCTH U MPUMEHEHHE UX
JUTSE BBIBOJIA OPMYIT TIPUBEACHHSL.



O3HakOMJICHHE C MMOHSATHEM HEMPEPhIBHOW Mepuoauyecko (QyHKIUU, GOPMYITHPOBAHUE CBOMCTB
CHUHYyCa M KOCHHYCa, IOCTPOEHUE UX TPA(HUKOB.

O3HaKOMJICHHE C TIOHITHEM TAPMOHUYECKUX KoJIeOaHU U IpUMEpaMu TaApMOHHYECKUX KoJieOaHU i
JUISL OTTMCAHU S TTPOLIECCOB B (PM3UKE U IPYTHX 0OJACTSIX 3HAHUS.

O3HakOMJIEHHE C TOHSATHEM pa3pbIBHOW Mepuoanveckoil (yHKunu, QopMylInpoBaHUE CBOICTB
TaHTEHCA U KOTAHTEHCA, TTOCTPOECHUE UX TPAPUKOB.

Tema 2.2 TpuronomeTpu4ecKkue ypaBHeHHsI 1 HEPABEHCTBA

TpuroHomerpuyeckue ypaBHEHUs U HepaBeHCTBA. [Ipocreiinme TpUroHoMeTpuyecKue ypaBHEHHUS.
Tpuronomerpuueckue ypaBHeHHs. OCHOBHBIE NpPHEMbl MX pelIeHUs (Pa3IoKEeHHE HAa MHOKH TElH,
BBEJCHHME HOBBIX HEN3BECTHBIX). [IpocTeiinme TpuroHoMeTpuIecKue HepaBeHCTBA.

OOpaTHbIe TpUroHOMETpUUECKue QYHKITNH. APKCHHYC, apKKOCUHYC, apKTaHTEHC.

Buabl yueOHoil 1esiTeJIbHOCTH

O3HakoMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHOMeTpHYecknX (yHkiui. M3ydenue ompeneneHuit
apKCUHYyCa, apKKOCHMHYCa, apKTaHITeHca 4ucia, (OopMYJIMpOBaHUE HX, H300pakeHHE Ha €IWHUYHOU
OKPY>KHOCTH, IIPUMEHEHUE IIPU PEILICHUN YPAaBHEHUM.

Pemenue mo QopMmynaMm M 1Mo TPUTOHOMETPUUYECKOMY KPYTY HPOCTEHIIMX TPUTOHOMETPUUECKUX
ypaBHeHuil. [lpumeHeHHe o0OLMX METOAOB peIleHUs YypaBHEHUU (MpUBEIEHUE K JMHEHHOMY,
KBaJpaTHOMY, METOJ| pAa3lOoXEeHUs Ha MHOXHUTENIH, 3aMEeHbl IePEeMEHHOI) TMpu peleHuu
TPUTOHOMETPUYECKUX  YpaBHEHHMW. YMEHHE  OTMedYaTb Ha Kpyre peIIeHHs  IPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[lpumeHeHne CBOWCTB (YHKUMHI [ CpaBHEHUs 3HAYEHHIH TPUTOHOMETPHUYECKHX (yHKIIUH,
pelIcHUs TPUTOHOMETPUYECKUX YPABHEHUH.

[TocTpoenue rpa¢ukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKUHH U onpeneneHue 1no rpagukam ux
CBOMCTB.

Paznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Tema 3.1 IlpousBoaHast pyHKIMH U ee IPUMEHEHUE

[TocnenosatenbHocTH. CrIOCOOBI 3a/1aHUS M CBOMCTBA YUCIIOBBIX ITOcieaoBareabHocTel. [lonsaTue o
npenene IIOCJIEJOBATEIbHOCTH. CymectBoBaHMe  @pelena  MOHOTOHHOM — OTPaHMYEHHOMN
MOCJIEIOBATEIBHOCTH. CymmupoBanue MOCJIEIOBATEIILHOCTEN. beckoneuno yOBIBarOIIAS
reoMeTpuYecKasl IIPOrpeccus U ee CyMMa.

[IpousBoanas. IloHaTne o MPOM3BOAHOW (YHKIHHU, €€ T€OMETPHUUYCCKHUH W (DU3UUYECKUN CMBICI.
VYpaBHeHue KacartenbHOU K Tpaduky QyHkuuu. IIpom3BOAHBIE CyMMBI, Pa3HOCTH, HPOU3BEICHMUS,
gactHoro. [Ipou3BojHbIE OCHOBHBIX »3JeMeHTapHbIX G¢yHkuuil. [IpumeHeHue mTPOU3BOAHOU K
UCCIIeIOBaHUIO (QYHKUMH M mocTpoeHuto rpadukoB. [Ipon3Boanbie 0OpaTHONW (QYHKIHMHM M KOMIO3UIIUU
GyHKIHN.

[IprMepsl MCIIOIB30BAHUS IPOU3BOMHOM JUIA HAXOKICHUSA HAWIIYYIIETO PEUICHUS B IPUKIAIHBIX
3aja4ax. Bropas mpou3BojaHas, ee reoMeTpuueckuil u ¢uznyeckuii cmbici. HaxoxaeHue cKopocTH AJist
mporecca, 3alaHHOr0 GOPMYIION H rpauKoM.

Buabl yueOHoii 1esiTeJIbHOCTH

O3HakoMJIeHHE C TIOHATHEM YHCJIOBOM IIOCIENOBATEIbHOCTH, CIOoco0aMH €€  3aJaHus,
BBIYMCIICHUSMU €€ 4IeHOB. O3HaxkomiaeHnue ¢ nouamuem npeoena nocieoosamenviocmu. O3HaKOMIEHHE
C BBIUUCIIEHUEM CYMMBbl OECKOHEYHOI'O YMCJIOBOIO psifa Ha NMPUMEpE BBIUMCIECHUSI CyMMbl OECKOHEYHO
yOBIBAIOLIIEH reoMeTpuueckoil mnporpeccun. PemeHue 3amad Ha NpuMeHEHHE (QOPMYIBl CYMMBI
0eCKOHEUHO YOBbIBAIOIIEH FeOMETPUUYECKON MPOrPECCUH.

O3HakoMJIEHHE C MOHSATHEM IpPOU3BOJIHON. M3yueHue u QopMmynupoBaHue €€ MEXaHUYECKOTO U
reéOMETPUYECKOTO CMBICIIA, U3yYEHHE AJITOPUTMA BBIUYMCIEHUS IPOU3BOJHON HAa MPUMEPE BBIUMCICHUS
MIHOBEHHOW CKOPOCTH U YITIOBOro koadpuiiieHTa kacareiabHoi. CocTaBieHUE ypaBHEHHS KacaTeIbHOM
B oOmeM Buae. YCBOeHHE IpaBui AU(PepeHIUPOBAHUS, TaOMULbl MPOU3BOAHBIX 3JEMEHTapHBIX
bynkuuii, npumeHenue A auddepeHUUpoBaHUS (YHKIHMH, COCTABICHUS YpPAaBHEHMS KacaTelIbHOM.
N3ydyenue TeopeM O CBSI3U CBOWCTB (YHKUMH W TpPOU3BOAHOM, (opmynupoBka ux. IlpoBeaenue c
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TTOMOIIHIO MMPOU3BOAHON HccleaoBanus QyHKIIMH, 3aJaHHON (OpMYJIoi. YCTaHOBJIEHUE CBSI3U CBONCTB
(GYHKIMH U TPOU3BOJHON MO UX rpadukam.

[IpuMmeHeHre TPOW3BOAHOM JUISl pELICHUs 3aJad Ha HaxOKJICHHE HauOOJIbLIEro, HauMEHBIIETO
3HAYEHUS U Ha HAXOXJACHHE SKCTpEeMyMa.

Tema 3.2 UHTerpaJ u ero npuMeHeHue.

ITepBooOpazHas u uHTerpan. [IpuMeHeHne onpeaeseHHOro MHTerpana Jyis HaX0KISHUs TUIIOIAIH
KpuBOJHHEIHOM Tpanennu. @opmyna Hetotona-Jleitoauia. [Ipumepbl npuMeHeHNs UHTETpalia B (PU3UKe
Y TEOMETPHHU.

Buabl yueOHOM 1eATEJIbHOCTH

O3HakOMJICHHE C TOHSTHEM HMHTErpajla M IepBOooOpazHoil. M3ydeHue mnpaBuiaa BBIYMCICHUS
nepBooOpa3Hoil u Teopembl Hrtotona- JleliOHmia. Pemenue 3amau Ha CBsi3b MEPBOOOpPA3HON U €€
MPOM3BOJJHOMN, BBIUMCICHHE TEPBOOOPa3HOM s JaHHOU (DyHKIUU.

Pemenne 3a1a4 Ha MpUMEHEHUE HHTETPaJIa sl BRIYUCICHUS (PU3MYECKIX BETUYUH U TIIOMAICH.

Paznesn 4 TEOMETPUSA

Tema 4.1 KoopanHaThl H BEKTOPBI.

IIpsmoyrosnbHas (AeKapToBa) CUCTEMa KOOPAMHAT B NpocTpaHcTBe. DopMysa pacCTOSHUS MEKIY
JIBYMsI TOUKaMU. YpaBHEHHUS cepbl, niockocmu u npsamou.

Bekropsl. Monyns BexkTopa. PaBeHcTBO BekTOpoB. ClOXEHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucino. PasnokeHne BEKTOpa IO HAIPABJICHUSAM. YTOJ MEXIy AByMs BekropaMu. IIpoekiius Bekropa Ha
ocb. Koopaunatel Bekropa. CkansipHOEe IPOU3BEACHHUE BEKTOPOB. Mcronb30Banne KOOPAUMHAT U BEKTOPOB
IIpU PELICHUHA MATEMATUYECKUX U NMPUKIAIHBIX 3a1a4.

Buabl yueOHoii 1eATeIbHOCTH

O3HakoMIIEHHE C MOHATHEM BeKTopa. M3ydeHune nekapToBOd CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAMHATAaM TOUYEK U IIJIOCKOCTEN, HAX0XKACHUE KOOPANHAT TOYEK.

Haxoxnenvne ypaBHEHUW OKpPYXKHOCTH, CQepbl, IJIOCKOCTH. BbIUMCIEHHE pacCTOSHUNU MEXAy
TOYKaMu. l3ydyeHue CBONCTB BEKTOPHBIX BEJIMYMH, IPAaBWJI PA3OKECHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPABUII HAXOXKIACHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, IPAaBUJI JECUCTBUU C
BEKTOpaMHU, 3aJJaHHBIMA KOOPJIWHATaMHU.

IlpuMmeHeHnEe TEOpUM INpU pPEUICHUM 3aJad Ha JAEUCTBHUS C BEKTOpaMH. M3ydeHue CKalspHOro
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOIO YPaBHEHUS IPSIMOU U INIOCKOCTH

IIpumMeHeHne Teopruu NMpHU PEIICHWH 3a/1a4d Ha JICUCTBUS C BEKTOpaMH, Ha KOOPAWHATHBIA METOJ,
IIPUMEHEHNE BEKTOPOB Ul BBIYMCIICHUS BEJINUUH YITIOB U PACCTOSHUM.

O3HakoOMIJIEHHE C JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUM O B3aMMHOM PACIIOJIOKEHUHU MPSAMBIX U
IJIOCKOCTEN € HCIIOJIBb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

BzanMHOE pacronoxeHue AByX NPsMBIX B IPOCTpaHCTBE. [lapamuienpHOCTD NPAMON U IIIIOCKOCTH.
[apannenbHOCTh MI0CKOCTEN. 1IepreH AMKYIApHOCTE MPSMOM U IIJIOCKOCTH.

IlepieHqUKymsp ¥ HAKIOHHAS. YTOJI MEXy NPSAMOM U INIOCKOCTBIO. JIByrpaHHBIN yrodl.

Yron Mexnay IIockocTsMH. llepneHauMkymspHOCTs IOBYX IUIOocKocTed. ['eomerpuueckue
npeoOpa3oBaHUsl MPOCTPAHCTBA: MapAICIbHBIA IEPEHOC, CHUMMETPHUS OTHOCHUTENIBHO IIOCKOCTH.
[TapannensHoe IIPOEKTUPOBAHHUE. [Inomans OpPTOTrOHAJIBHOMN MIPOEKIUH. N3o0paxenue
IPOCTPAHCTBEHHBIX QUIYD.

Buabl yueOHOM 1eATEJIbHOCTH

DopMyIMpOBKA U MPUBEACHUE JOKA3aTEIbCTB MPU3HAKOB B3aWMHOTO PACIIOJIOKEHHS NPSIMBIX U
IJIOCKOCTeH. Pacrio3HaBaHue Ha 4yepTekax M MOJEIAX Pa3IUYHBIX CIy4acB B3aMMHOIO PACIOJIOKCHUS
NpsAMBIX M IUIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CyxAeHUH. DOpMynMpoBaHUE OIPEACICHU,
IIPU3HAKOB U CBOMCTB MNApAJUICIBHBIX U IEPIEHAUKYISPHBIX IUIOCKOCTEM, IBYIPAaHHBIX M JIMHEHHBIX
yITIOB. BBINOIHEHNE TOCTPOEHHUS YITIOB MEXy NPAMBIMH, IPSAMON U IUIOCKOCTBIO, MEXKAY TIOCKOCTIMHU
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[0 ONMCAHUIO W paclio3HaBaHUE UX Ha Mojensix. [IpuMeHeHue MPU3HAKOB U CBONCTB PacHOJIOKEHUS
OpSAMBIX W TUIOCKOCTEM MpU pelieHuu 3afad. M3o0paxeHue Ha pUCYHKAX W KOHCTPYHpPOBAaHUE Ha
MOZACIIAX TCPINCHAUKYIIAPOB W HAKIIOHHBIX K IIJIOCKOCTHU, MPAMBIX, HapaJICIbHBIX HHOCKOCTCﬁ, YIJ10B
MEX]Ty MPSAMOM U TIOCKOCTHIO 1 00OCHOBAHME MOCTPOCHHUSL.

Pemenne 3a1a4 Ha BBIUKMCIIEHHE TEOMETPUUYECKUX BEIMYMH. ONIMChIBaHUE PACCTOSHUS OT TOUKH J10
IJIOCKOCTH, OT IPSAMOM 10 TUIOCKOCTH, MEXY IIIOCKOCTSAMH, MEXKTYy CKPEIMBAIOIMMU IPSMBIMH, MEXTY
MPOU3BOJIBHBIMU (PUTYpaMu B MIPOCTPAHCTBE.

DopMyTHpPOBaHHE U JIOKA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHWS,
cBOiiCcTBa). M300pakeHHMe Ha uepTe)kKax M MOMACIAX PACCTOSIHUS M OOOCHOBAaHWE CBOUX CYKICHUM.
OmnpeneneHue ¥ BBIYHUCIECHUE PACCTOSIHMI B TmpocTpaHcTBe. [IpumeHeHue dopMyn U Teopem
IJIAHUMCTPHUHA JJId PCHICHUA 3a1a4. O3HakOMIIEHHUE C IIOHATUEM mapaJuICJIbHOI'O ITPOCKTUPOBAHUA U €TI0
cBoiictBaMu. @opMynMpoOBaHUE TEOPEMBI O MIIOLMRAIN OPTOTOHAIBHON MPOEKIIMM MHOTOYIOJIbHH KA.

[lpumeHnenune Teopuu Asisi 0OOCHOBAHUS MOCTPOSCHUN M BBHIYMCICHHUI. APryMEHTHPOBaHUE CBOUX
CYXJIEHU 0 B3aHMHOM PACIIOJIOKEHUU MTPOCTPAHCTBEHHBIX (PUTYD.

Tema 4.3 MHOrorpaHHuKH M KpyrJjble Teja

Bepumnubl, pebpa, rpaHum MHOTOrpaHHWKa. PasBepTka. MHororpanHble yrmibl. BeIykiibie
MHororpaHHuku. Teopema Omunepa. Ilpusma. Ilpsmas u HawioHHas npusma. [IpaBunbpHas npusma.
[Mapamnenenunen. Ky6. Ilupamupa. IlpaBusnbHas mnupamuaa. YcedeHHas mnupamuia. TeTpasup.
Cummerpuu B KyOe, B mapajienenunese, B npusme u nupamuze. CeueHus Kydoa, Ipu3Mbl U MHUPaMUIBI.

[lpencraBnenrne O NPaBUIBHBIX MHOIOTpAaHHUKaX (TeTpaszape, KyOe, OKTadjpe, OOJeKa’dape Hu
HKOCadpe).

[Munuuap u xkoHyc. YceueHHBIN koHyc. OCHOBaHUE, BBICOTa, OOKOBAs MOBEPXHOCTh, 0Opazyrolas,
pasBepTka. OceBble cedyeHUsS U CEUYCHMs, NapajuienbHble ocHoBaHMio. Llap u cdepa, ux ceyeHwus.
Kacarenbhast miockocts k cepe.

O6vem u ero wusMmepenus. MHWurterpanpHas Qopmyma oObema. Dopmynbl oObeMa Kyda,
MPSIMOYTOJIBHOTO TapajuleNienuIena, Npu3Mbl, MMHApa. DopMmyasl o0beMa NHpaMHUABI M KOHYCA.
@dopMyIbl MJIOIIAIN TOBEPXHOCTEHN IIUINHIPA U KoHYca. DopMynbel o6beMa apa U MIIOoMAIU cephl.

[Tomo6ue Ten. OTHOIICHUS TIOIIAIeH TOBEPXHOCTEH M 00BEMOB TTOAOOHBIX TEII.

Buabl yueOHOM 1eATEIbHOCTH

OnucaHyne U XapaKTepUCTHUKA PAa3TUYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEUNCIEHUE UX AJIEMEHTOB U
cBoiicTB. M300pakeHne MHOTOIPAaHHUKOB U BBIMIOJTHEHUE MOCTPOEHUSI Ha H300paKEHUSX U MOJEIIX
MHOTOTPAaHHHUKOB. BbIYHCIIeHNE TUHEHHBIX JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(HUTYypaIrusx,
apryMEHTHPOBAaHUE CBOUX CYXKACHHMI. XapakTepucTuka U H300pak€HUE CEUEHUs, pa3eepmKu
MHO202paHHUKOG, BbIUKCIEHHME IIomaneil nmosepxHocteil. IlocTpoenune mnpocreiinmx cedeHui Kyoa,
npHU3Mbl, TUpaMubl. [IpuMeHeHne GakToB ¥ CBEIEHU U3 IUTAHUMETPUH.

O3HakOMJICHHE C BUJIaMA CUMMETPHUI B TIPOCTPAHCTBE, (OPMYJIUPOBAHKUE OMPEICTICHUM  CBONCTB.
XapakTepuCcTUKa CUMMETPUH TEJl BPAILEHUSI 1 MHOTOIPaHHUKOB. [IpuMeHeHne CBOMCTB CHUMMETPUU TIPU
pemieHun 3anad. Mcmnonp3oBaHue NPUOOPETEHHBIX 3HAHUW JUIS MCCIEAOBAaHUS M MOJAEIUPOBAHUS
HECJIOXHBIX 3a1a4. M300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIMOJHEHHUE PUCYHKOB IO YCIOBUSM
3ajad.

O3HakoMJICHHE C BHUJAaMU Tl BpalieHHUsS, (QOPMYIMpPOBAHHE WX OIpENeNIeHu M CBOMHCTB.
dopMynupoBaHHE TEOPEM O CEUYEHHUHM [apa IUIOCKOCThIO M TUIOCKOCTH, KacaTelbHOM K cdepe.
XapaxkrepucTuka U M300paXeHHEe TeJl BPaIleHUs, UX pa3BEPTKHU, ceUeHUs. Pemenue 3a1a4 Ha MOCTPOCHUE
CEYEHU !, BBIUYMCIECHHUE JUIMH, PaCCTOSTHUM, YIVIOB, ILTomanei. IlpoBenenne noka3aTenbHbIX pacCyXICHUN
Ipyu peunieHUHW 3ajad. llpumeHeHue CBOMCTB CHUMMETPUM IPHU PEIICHUM 3a7ad Ha Tejla BpAILCHMUS,
KoMOMHanuio Tei. M3o0pakeHne OCHOBHBIX KPYIJIBIX TEJ U BBHIITOJIHEHNE PUCYHKA 10 YCIOBHIO 3a1auu.

O3HakoMJIEHHE C MOHATHSAMH IJIOLRAM M 00beMa, akcMOMaMu M cBolicTBaMHu. Perenue 3agad Ha
BBIYMCIICHHE IUIOMAJEH TJIOCKUX (UIyp C HPUMEHEHUEM COOTBETCTBYIOIMX (GopMyn u (HaKTOB U3
njIaHuMeTpuu. M3yuenue teopeM 0 BBIYMCIEHUM O0BEMOB MPOCTPAHCTBEHHBIX TEJ, pELICHUE 3aJa4d Ha
npuMeHeHrne ¢GopMyn BbIYHMCIEHUS 00beMoB. M3ydenue Qopmyn A BbIYMCIEHUS IUIOL@AeH
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HOBerHOCTeﬁ MHOTOI'paHHUKOB W TCJI BpallCHUA. O3HakoOMIICHHE C METOJOM BBLIYHCICHUS mjiomaaun
MMOBCPXHOCTHU C(I)epbl. Pemenne 3a7a4 Ha BEIYMCIIEHHUE TIOIIAACH IMMOBCPXHOCTHU MPOCTPAHCTBCHHBIX TCII.

Pasnen 5 KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 D1eMeHTBI KOMOMHATOPUKHU

OCHOBHBIE MOHATHS KOMOMHATOPUKH. 3aJaud Ha IOJCYET YMCa PAa3MEIICHUH, MEepecTaHOBOK,
couyeraHuil. Pemenue 3a1au Ha nepedop BapuantoB. @opmyna 6unoma HeroToHa.

CaoiicTBa OuHOMHHAIBHBIX KOA(hduimenToB. Tpeyronbuuk Ilackains.

Buabl yueOHoii 1esiTeJIbHOCTH

W3yuenne nmpaBuiia KOMOMHATOPUKH M MPUMEHEHHUE MPU PELICHUH KOMOMHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 33J]a4 METO/IOM Iepedopa U MO MPaBUIY YMHOKEHUSI.

O3HakoMJIEHHE C MOHATHAMU KOMOMHATOPUKU: pa3MELICHUSIMH, COYETaHUSMH, IEPECTAHOBKAMH U
dopmynamu 17151 uxX BeiuucieHus. OObsICHEHHE U MpUMeHeHue (OopMyI ISl BBIUMCICHUS pa3MEIeHUH,
MIEPECTaHOBOK M COYeTaHUM Mpu pemleHun 3anad. O3HakomsieHne ¢ OuHOMOM HbloToHa U
TpeyroinbHUKOM [lackans. PemeHune npakTMdeckux 3alad C HMCHOJIB30BAHMEM IOHATUH W IIPaBUI
KOMOWHATOPUKH.

Tema 5.2 JneMeHTHI TEOPHH BEePOSITHOCTE i M MATEMATHYECKOM CTATHCTHKH

CoObITHE, BEPOSATHOCTH COOBITHS, CJIOXKEHWE ¥ YMHOXEHHE BepositTHocTeil. [loHstne o
HE3aBUCHUMOCTH COOBITHH. JIuCKpeTHAs cilydaiiHasi BEIMYMHA, 3aKOH €€ pacIpe/IeIICHHSI.

YucnoBble XapaKTePUCTHKH JTUCKPETHOH ciydaifHOW BennuuHBL. [loHATHE O 3aKOoHE OONBIMX
YU CelL.

[IpencraBnenue naHHbBIX (TaONMIIBI, AUATPAMMBI, TpaQUKH), TeHEpaIbHasi COBOKYITHOCTh, BHIOOPKA,
cpenHee apudmernueckoe, meauana. [lonstue o 3aauax MaTeMaTU4eCKOW CTATHCTHKH.

Buabl yueOHoI 1eATEIbHOCTH

N3yyeHne KIaCCMYECKOrO OMPENETCHUs] BEPOSITHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEN. PaccMoTpeHHe MpUMEPOB BBIUMCIICHUS BEPOATHOCTEN. PemeHne 3a1ay Ha BBIYMCIEHUE
BEPOSATHOCTEHN coObITHI. O3HAKOMIICHUE C TIPEACTABICHUEM YU CIOBBIX JAHHBIX  UX XapaKTePUCT UKAMH.

Pemmenune npaktuyeckux 3a1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX, BEHIYMCICHUE UX XapaKTEPUCTHUK.

3 YCJIOBUS PEAJIMBAIIMM YUYEBHOM JUCIHATIINHBI

3.1 MarepuajJibHO-TeXHHYECKOE 00ecnevyeHne

JUis peanu3anuu MporpamMMbl Y4eOHOH AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIONHE ClelHalbHbIe
MMOMCIUICHUS U OCHAIIICHUC .

Tun n HamMeHOBaHMe
CHEeHAJLHOT0 MOMeIle HUS

Ocnamelme CIICHHAJBHOI'0 MOMEILIC HUA

KaOMHET MaTeMAaTUYCCKUX JUCHUILIAH | MyabTUMEIMIHBIE  CpPEICTBA  XpaHEHWs, INepeiaayd |
MpeCTaBICHUS uHpopManmu. Y4eOHO-MeToInYecKas
JOKYMEHTAIUs, TUIAKTUYECKUEe CPE/ICTBA.

3.2 YueOHo-MeTOANYECKOe U HH(OpPMALMOHHOE 00ecneYeHue peajiu3aluu MporpaMmbl

OCHOBHbIE HCTOYHUKU:

1. AntpomoBa, H. B. Anrebpa u Havana MaTeMaTH4yeCcKOro aHanu3a. KOHCIEKT JeKuui
[DnexTpoHHBIN pecypc]: yaeoHoe mocobue / H. B. AatponioBa; MI'TY. - Maraurtoropck: MI'TY, 2017. -
66¢.: TaoI., rpad. — Pexum JOCTYIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooOBEeKT.

2. bamvakoB, M. M. Maremaruka [DnekrpoHHbIi pecypc] : yueOHuk / baimmakoB M.M. — Mocksa
: KuoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum nocryna:
https://book.ru/book/929528
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JlonoJIHUTEIbHbIe HCTOYHUKHU:

1. IImuar, P. A. AnreOpa. 3amaqHUK-TIPAKTHUKYM [DJEKTPOHHBIA pecypc]: YuebHoe mocobue /
P. A. Hmuar. — Canxkr-IletepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c¢. — Pexum pgocryma:
https//new.znanium.com/read?id=302340 — 3aru. ¢ 3kpaHa.

2. A6zaiioBa, H. M. Maremaruka: anreOpa u Hadajia aHalin3a, TeoMeTpust [DJIEKTPOHHBIN pecypc] :
npaktukym [mns CIIO] / H. M. Ao63amoBa, }O. H. Camumkoa, FO0.®. CuunbkaeBa ; MITY. -
Marnutoropck : MITY, 2017. - 1 onekrpon. ont. muck (CD-ROM). — Pexum pnocryna:
https://magtu.informsystema.ru/uploader/filtUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true .— MakpooObBEeKT.

3. Sumenes, JI. T. MaremaTuka B npumMepax u 3azaqax ajis noaroroku Kk EI'D u nocrymienuto B
BY3 [DOnexrponnsiii pecypc]: yu. moc. / JI.T. lumenes, 2-e uzn., gomn. — MockBa: By3oBckuii yaeOHUK,
HUIl UH®PA-M, 2016. — 336 ¢. — Pexxum mocryna: https://new.znanium.com/read?id=32448 — 3ari. ¢
JKpaHa.

IIporpammuoe o6ecnedyenne u MaTepHeT-pecypesl:

HaumenoBanue 11O Ne Jlorosopa Cpok neiicTBUs JIMIe H3UU
MS Windows 7 (mommmcka | I-1227 OT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHo
Kaspersky Endpoint Security mms | J1-300-18 oT 21.03.2018 | 28.01.2020
6usneca-CraHIapTHBIN J-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 or  25.11.2016 | 25.12.2017
J-2026-15 oT 11.12.2015 11.12.2016
7 Zip CBOOOJIHO pacmpoCTpaHsIEMOe 06eccpoyHO

HNurepHeT-pecypesl

1. @enepanbHBIA MEHTP WHOOPMAIHOHHO-00pa3oBaTenbHbIX pecypcoB — OIIUOP [DnexTpoHHBII
pecypc]. — Pexxum gocryma: www.fcior.edu.ru, cBoOoaHbIi. — 3ari. ¢ 3kpaHa. S3. pyc.

2. Enunas xomnexuusi muppoBBIX 00pa3oBaTENbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. — Pexum
noctyma: WWwW.school-collection.edu.ru, cBoGoaHbIi. — 3ari. ¢ 3kpana. S3. pyc.

3. IHTYUT — HAIlMOHAJIBHBINA OTKPBITHIM YHUBEPCUTET. [DJIEKTPOHHBIN pecypc]|. — Pexxum gocryna:
www.intuit. rw/studies/courses, cBoOOIHBIN. — 3ari. ¢ 3kpaHa. 3. pyc.

4. MEGABOOK: yauBepcanpHas sanuinoneaus Kupuina u Medoaus. [DnexrpoHHBINA pecype]. —
Pexxum nmoctyna: https//megabook.ru/, cBoGomHbIi. — 3ari. ¢ skpaHa. 3. pyc.

5. @enepanbHblil 00pa3oBaTenbHbI mopTai «MHMOPMaAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
B oOpazoBaHWmW». [DNEeKTpoHHBIA pecypc]. — Pexxum pocrtyma: http//window.edu.ru/resource/832/7832,
cBOOOMHBIN. — 3ari. ¢ 3kpaHa. S3. pyc.

6. Ilopran mudpoBoro oOpazoBaHus. [DIEKTPOHHBIN pecypc]. — Pexum mocryma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariL. ¢ ’KpaHa. f3. pyc.

7. EqmHOE OKHO JocTyma kK oOpaszoBarelbHBIM pecypcam Poccuiickoit denepanuu [DAEKTpOHHBINA
pecypc]. — Pexxum mocryna: http//window.edu.ru/, cBoOGomubIi. — 3ari. ¢ axpaHa. 3. pyc.
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MPOIECCE TEKYILETO KOHTPOJISL U MPOMEKYTOUHOU aTTeCTallUH.

4.1 Texkyumii KOHTPOJIb

4 KOHTPO.JIb M OILIEHKA PE3YJIbTATOB OCBOEHUA YUEBHOW JUCHUIIIUHBI
KOHTponp M OLIEHKa PE3yabTaTOB OCBOCHMS JUCLUILIMHBI OCYLIECTBIIACTCS IMPENOJABATEIEM B

No KoHTponupyemble pasaes KonTponupyembie HauvmeHnoBanue
i} TEMbI) YI€OHOM JUCIUILINHBI €3yJIbTATHI OIIEHOYHOTO CPEJICTBA
yd Pe3y. P
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MP9,IIP1, IIP2,
p3nes 1 Anreopa 1IP3, ITP4,TTPS, IIPS, Tecm
11P10, ITP12
3 Tema 1.1. Pa3BuTHe MOHATHS O JIP4, JIP9, MP1 MP3, | [Ilpakmuueckas paboma
quce MPY,ITP1, IIP2, IIP3, | (npakxmuueckoe 3a0anue)
ITP4, IIP8 Tecm
4 T 12 @ JIP4, MP1, MP3, MP4, | IIpakmuueckas paboma
eva 1.2 dymiuwn 1 rpauin MPY, IIP1, ITP2, IIPS, | (npakmuueckoe 3a0anue)
1IP8, IIP10, IIP12 | Teem
5 Tena 1.3 K JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
eMa 1.5 ROpHi, crenci i 1IP2, IIP3, ITP4,I1PS, | (npaxmuueckoe 3adanue)
Jorapu@mbl 11P10 JTukmanm
Koumponvnas paboma
6 JIP9, MP1, MP3, MPY, | Konmponvnas paboma
p3aes1 2 OCHOBBI TPUTOHOME TPHU 11P3, 11P4, TIPS, ITP10
7 Tema 2.1 OCHOBHBIE TIOHSTHS JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
tpuronomerpu. [lpeoGpasosarns | 1P 3, IIP4, ITP8, ITP10 | (npaxmuuecroe 3adanue)
TPUTOHOMETPUYECKUX BBHIPAKEHU I Tecm
8 Tema 2.2 TpUroHOMeTpUYECKUE JIP9, MP1, MP3,MP9, | [Ipaxmuueckas paboma
YpaBHEHUS 1 HEPABEHCTBA 11P3, ITP4, ITP10 (npakmuueckoe 3adanue)
9 Pasnen 3 Hauana JIPY, JIP13, MP1, MP3,
MP5, MP9, ITP1, ITP2, | Tecm
MaTeMaTH4Y€CKOI'o aHaJIn3a TIPS, ITPS, ITP10),
11pPii, IIP12
10 JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
Tema 3.1 IlpousBoanas GpyHKIIHH MP5, MP9, ITPL 1TP2, | (upasomunecroe sadane)
1 €€ HpUMeHEHHE 11P5, ITP8, ITP10, Konumponvnas paboma
11Pi1, IIPI12
11 | Tema 3.2. UHTerpai u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
pUMEHEHUE MP5, MP9, ITPS, ITPS, (npaxmuuyeckoe 3adanue)
1IP10 Konumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3znen 4 I'eomeTpust MP4, MPY, IIP2, IIP3, | Tocm
11Pe6, ITPS, I1P10
13 Tema 4.1 K JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
eMa .1 ROOPAMHATLL M BEKTOPLL | 176, 1TPS, ITP10 (npaxmuueckoe 3a0anue)
14 | Tema 4.2 Tpsmbie u mIocKoCTH B %S; ];III;JIZ’ %‘;‘;’ %ﬁ:’ IIpaxmuuecxas paboma
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IIPOCTPAHCTBE 11PY, 11P10 (npakmuueckoe s3adanue)
Koumponvnas paboma
15 | Tema 4.3 MHOTOIpaHHHKH U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
KpyIJIble Tena %;:Z; IA}III’?’ IIITII:II’0HP 3, | (npaxmuuecxoe 3adanue)
’ ’ Koumponvnas paboma
Paznen 5 Komounaropuka, JIP4,JIP9, MP1, MP3, | Tecm
CTATHCTHKA U TEOPHsl MP9, I1PI, ITP7, ITPS,
. 11P13
BePOSATHOCTE i
Tema 5.1 DireMeHTHI JIP4,J]IP9, MP1, MP3, | [Ipaxmuueckas paboma
KOMOHHATOPHKH MPY, I1P1, ITP7, ITP8 (npaxmuuyeckoe 3adanue)
Tema 5.2 DiieMeHTBI TEOpUH JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSATHOCTEN N MAaTEMAaTUYECKON ]I‘g’) 19 }HP 1, IP7,ITP8, (npakmuueckoe 3a0anue)
CTaTUCTUKU

4.2 Ilpome:kyTOYHAS ATTECTALMUS

[MpomexxyrouHass —arrecTamusi OOY4JArONMXCSl OCYIIECTBISICTCS IO 3aBEPIICHUM  HM3yYCHHS
JTUCHUIIIINHBI U TIO3BOJISIET OMPECIIUTh KAYECTBO U YPOBEHDb €€ OCBOCHU L.
dopMa MPOMEKYTOUHON aTTecTaluy Mo JUCHUILIMHE «Martematuka» - AudhepeHIIupOoBaHHBII

3a4eT B |1 ceMecTpe U 3K3aMEH BO 2 CEMECTpE.

No Konumponwvnuie eonpocwt ougghepenyuposannozo Tema
3auema/OudaKmuyeckue eOuHuYbl

1 | ®ynxuusa. CBoiicTBa QyHKIMU: 00JIAaCTh onpeneneHus, Hynmu ¢ynkuuu, | Tema 1.2 @ynkuuu u
MIPOMEXXYTKH 3HAKOIIOCTOSHCTBA, YeTHOCTh-HEYETHOCTh, MOHOTOHHOCTB, | Tpaduku
HKCTPEMYMBI, 001aCTh 3HAYEHUH.

2 | OnpeneneHus CTENEHU YUCIIa C Pa3IMYHBIMU MOKa3aTensamu. CBoWCTBa
CTETIEHEN. Tema 1.3 KopHu,

3 | Onpenenenue norapudgma uncna. OCHOBHOE JorapuMUIecKoe CTETeHU U JIoTapu (MBI
TOXAecTBO. Teopemsl o orapudmax. dopmyna mepexona OT OAHOTO
OCHOBAHMS K JJPYroMy.

4 | OnpeneneHus TPUTOHOMETPUUYECKUX (DYHKIIHH. Tema 2.1 OcHOBHEBIE

5 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. MOHATHUSA

6 | ®opmysbl CIOXKEHHS. TPUTOHOMETPUU.

7 | ®opMysbl IPUBEACHUS. [Ipeo6pazoBanus

8 | ®opmynsl mpeoOpa30BaHMs CYMMBI M PA3HOCTH TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX

(GyHKIMI B IPOM3BEIEHUE. BBIPOKCHUI

9 | Onpenenenust 0OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKITUH.

10 | ®opmynbl KOpHEH MPOCTEHIIIMX TPUTOHOMETPUUYECKUX YPaBHEHUH. Tema 2.2
Tpuronomerpuueckue
YpaBHEHUS U
HEpPaBEHCTBA

Ne TunoBblie 3agaHus 115 IK3aMeHa Tema

O0s13aTe1bHAsA YACTh
1 PeumTe nokaszareiabHOE ypaBHEHUE: Tema 1.3 KopHu, crenenu u
49+ =7 siorapu MbI
2 Penmte norapudmuyeckoe HEpaBEHCTBO: Tema 1.3 KopHu, crenenu u
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(2x—=7) > —1. Jorapu (MbI
3 Yupocrure: Tema 2.1 OcHOBHBIC TTOHATHS
cos cos 2a + tg asin sin 2a. TPUTOHOMETPUH.
[IpeobpazoBanus
TPUTOHOMETPUUECKUX
BBIpAXKECHU U
4 Penmre TpUroHoMeTpu4ecKkoe ypaBHEHUE: Tema 2.2 Tpuronomerpuyeckue
. V2 YpaBHEHUSI U HEPaBEHCTBA
sin Sin2x = >
5 Haiitn 3HaueHne mpou3BOAHON B TOUKE Xo: Tema 3.1 IlpousBoaHas
Flx) = 29;';_41,;2; xg=1. (GyHKIIUH U €€ TPUMCHCHHUE

6 HaiinuTe HauMeHbllee 3HaueHue Gynkiun y = x°3 — x?% — Tema 3.1 Tlpoussoanas

8x + 4 wmaorpeske [1;7]. GYHKIMH ¥ ee TPUMEHEHHUE

7 Haiinute npoMexxyTki Bo3pacTaHUsl (PyHKLIMH: Tema 3.1 IlpousBognas

4 (GyHKIMH U ee TPUMEHEHNE
y = Ex —2x
8 Brruncnure HeonpeneneHHbIM HHTErpat: Tema 3.2 MuTerpan u ero
f (% coscosx +2x — ﬁ) dx TPUMEHEHIE.

9 K niockoctu nposeneHa HakioHHass MA u nepneHuKyIsp Tema 4.2 [IpsMble U NI0CKOCTH
MO, paBHbiit 15 cMm. Yros Mex Ty HaKTOHHOM U MJIOCKOCTBIO B IIPOCTPAHCTBE
cocraisier 30°. Haii/iure [THHBI HAKTOHHOMN ¥ €€ MPOEKIHH .

10 Haiitn ckansipHOe pou3BeAeHNE BEKTOPOB: Tema 4.1 KoopanHats! n

a=(2;3-4); b=(1,-2;1). BEKTOPBHI.
JlomosiHMTEIbLHAA YACTh
1 (2, 1\* Tema 1.3 KopHu, crenenu u
Peumre mokaszareiabHOE HEPABEHCTBO: (—) 2 < (—)
2 8 JorapuQmbl

2 PenmTe TPUTOHOMETPUUYECKOE ypaBHEHHE: 3sin’x — 7 Tema 2.2 TpuroHoMeTpuuecKue

sin sin x cos cosx + 2cos?*x = 0. YpaBHEHUsS U HEPABEHCTBA

3 Berurcnure miomaas KpUBOJIUHEHHON Tpaneuuu: Tema 3.2 MHTerpan u ero

y=x3 y=0; x=3. IpHMEHEHHE.

4 B ocHOBaHUM NpsSIMOI TPU3MBI JIEKHUT TPEYTOJIBHUK CO Tema 4.3 MHOTOIrpaHHUKHU U

ctopoHamu 39 cM, 17 cm u 28 cm. BeicoTa mpu3Mbl cocTaBisieT KpYIVIbIE TEJla
20 cm. HaiiauTe noiHyro NOBEPXHOCTh U 0OBEM MPU3MBI.
5) HaiiTi mpon3BOIHYIO CIIOKHOHN (yHKIIUH: Tema 3.1 IlpousBoanas

y =\/lnln sinsinf.

(GyHKIHUU U ee TPUMEHEHHNE

poOeIIBI

Kpurepuu ouenku ougpgepenyuposannozo 3auema u yK3amena
- «OTIUYHO» - TEOPETUUYECKOE COACpPKAHUE Kypca OCBOCHO MOJHOCTHIO, 0e3 mpoOemoB,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPEHHBIC MPOTPAMMOIl ydeOHbIE 3aaHUsI BHITIOJHEHBI, KAYECTBO
HUX BBIITOJJHCHHUA OLICHCHO BBICOKO.
- «Xopomio» - TEOPETHUECKOEe COAEpKaHHWE Kypca OCBOCHO IOJHOCTBIO, 0e3 TpoOeroB,
HEKOTOpbIe YMEHHUs C(HOpPMHUPOBAHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHBIE MPOrPaMMON ydeOHBIC
3alaHW A BBIITOJIHCHBI, HCKOTOPBIC BU/IbI 3al[aHHfI BBIIIOJIHEHEI C OIMMOKAMHU.
- «YIOBIIETBOPUTEIFHO» - TEOPETHUYECKOE COJEp)KaHHWE Kypca OCBOCHO YacTUYHO, HO

HC HOCAT CYHCCTBCHHOI'O XapaKTepa,

H606XOI[I/IMBIC YMCHUA pa6OTBI C OCBOCHHBIM

MaTepHajJioM B OCHOBHOM C(OPMUPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOIl O0OydeHUS
y4eOHBIX 33JJaHUI BHITTOJIHEHO, HEKOTOPbIE M3 BBIITOJIHEHHBIX 3aJJaHUI COJIEpKaT OLIMOKH.
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- «HeynoBIeTBOPUTEIBHOY - TEOPETHUECKOE COJIEPKAHKUE Kypca HE OCBOCHO, HEOOXOIMMbIe
yMEHHS HE CPOPMUPOBAHBI, BBIMOJHCHHbBIE YUCOHBIC 331aHUS COJCPIKAT TPYObIe OIIMOKH.

[Tpunoxenue 1

AKTHUBHBIE N UHTEPAKTUBHBIE METO/Ibl ObYUYEHUA

1. AKTHBHBIE 1 HHTEPAKTUBHbBIE METO/IbI UCIIOJIB3YIOTCA IPU MPOBEAECHUHN TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Pasznen/rema

HpI/IMeHHCMbIe AKTUBHBIC U
HHTCPAKTUBHBIC MCTOIbL

Kpatkas xapakrepuctuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkunu,
HUX CBOHMCTBA B

rpaduku

['pynnioBeie ArcKyccuu

Ha nmepBoM sTamne kaxjaas rpynmna u3ydaer U
XapakTepu3yeT CBOWCTBAa  3JEMEHTapHBIX
GyHKIUH.

Ha BTOpOoM »5Tame - aHamu3upysd CBOMCTBa
GyHKIMH, CTPOSIT UX IrpaduKy.
Ha TpEThEM Jramne
npeobpazoBaHus TpaduKoB.

MPOU3BOJISAT

Tema 1.3 Kophu,
CTETICHH,
JorapuQmbl

AHanu3 KOHKPETHOW CUTYallUH

Ha nepBoM 3Tane paccMaTpuBatOTCs CTENEHH
C PpanrMOHAJIBbHBIM IIOKa3aTcjieM, HaxoOdaT
HEIOCTaTKH MPH PEIICHUH YpaBHEHUI.

Ha BTopom »sTame - oOCyXaeHHE U TOUCK
pemeHuss TpoOJeMbl, W Kak CIEICTBUE -
BBeE/IeHUE Jorapruma yucia.

Paznen 2 OcHOBEI
TPUTOHOMETPUU

AHaJIN3 KOHKPETHOM CUTYaIluu

CUTYallUs-yIIpa)KHEHU e Ha TeMy
«TpUrOHOMETPHS B OKPYXKAIOILIEM MHUPEY.

Pasmen 3 Hauana
MATEMaATHUYCCKOTO
a”HaIM3a

I'pynmoBeie nuckyccuu

OOcyxnaeHue  mpoOJeMbl  UCCIIEIOBAHUS
CBOWCTB (YHKIIMHM, B MHKPOTPYIIAax W
NpHUBEACHUE HX K OOIEMy allfTOpUTMY,
HaxoXJeHue Tomaneid ¢uryp u oObeMoB
TEJI C TTOMONIBIO OTPEICIICHHOTO WHTErpaja

Paznen 4 I'eomerpus

Tema 4.3
MHororpaHHuKu U
KpYIUIbIE TeJa

JlemoBas urpa

Kaxxpas rpynma mosydaer cBOKO 3ajady Ha
BBIYMCIICHUE  IOBEPXHOCTM U  oObema
MHOTOTpaHHHMKa. ['pynma COCTaBIsieT ILIaH
peLIeHUsT M pelaeT 3ajady. 3aTeM TIpylma
3aIMIIACT PELICHHE y JOCKH, OTBEYaeT Ha
BOIIPOCHI.
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NEPEYEHDb MPAKTUYECKHUX 3AHATHA

[Tpunoxenue 2

Copep:xkanue . KounuecTBo
TeMbL HanmeHoBaHHe MPaKTHYECKUX 3aHATHI 4ACOB
Paznen 1 Aareopa 34
Tema 1.1 1. Apudmernyeckue neiCTBUS HAJl palliOHATBHBIMU U 2
Pa3zButue nousrus KOMIIJIEKCHBIMH YK CJIAMH.
0 umucIie 2. ToxaecTBeHHbIE MPeoOpa30BaHUs Pl OHAIBHBIX 2
BBIPOKCHUI.
3. Pemenue panuoHaJbHBIX ypaBHEHHH 2
4. PemeHue cucreM palvoOHaJIbHBIX YpaBHEHUI 2
5. Pemenne pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HWccnenoanue gynkiuii. CBOMCTBA TMHEHHOMH, 2
OyHKIUN U KBaJIpaTUYHOM, KyCOYHO-JIMHEHHOM U JpOOHO-TMHEHHON
rpaduku GyHKIM.
7. Tloctpoenue u ureHue rpadukoB QyHKIUN 2
Tema 1.3 8. Pemenue mppannoHaIbHBIX ypaBHEHH I 2
Kopnu, crenenn, | 9. IIpeobGpa3oBaHus BRIPaKEHUM, COAEPKANMX CTEIICHH U 2
sorapu(MbI paVKaIbI.
10. Pemienre noka3atenbHbIX YpaBHEHUH. 2
11. Pemmenre moka3zaTeIbHBIX HEPABEHCTB. 2
12. Pemienre noka3aTeiabHbIX YPaBHEHH I 1 HEPAaBEHCTB. 2
13. HaxoxxaeHnue 3HaueHUH jJorapu@ma 1o npou3BoIbHOMY 2
ocHoBaHu10. [lepexos OT OJHOrO OCHOBAHUS K IPYTrOMy.
Brruncrienue u cpaBHeHUE J0rapu@moB.
JlorapudmMupoBaHue U MOTEHIIMPOBAHNUE BHIPAKCHUH.
14. ITpubnuKeHHbIE BBIYUCICHUS U PEIeHHUEe MPUKIaTHBIX 2
3aa4.
15. Pemmenue norapuMuUYECKux ypaBHEHUH. 2
16. Pemenue norapu(pMuIecKux HEpaBEHCTB. 2
17. Pemenue norapuMuyecKix ypaBHEHUU U HEPaBEHCTB. 2
Paznes 2 OCHOBBI TPHTOHOME TPHH 17
Tema 2.1 18. PagnanHbIi METO U3MEPEHHUS YITIOB BPALICHUS U CBS3b C 2
OcHoBHBIE rpajaycHoil mepoi. Haxoxienue 3HaueHuit
MOHSATHUS TPUTOHOMETPUUYECKUX (PYHKLIHMH.
tpuronomerpun. | 19. [IpeoOpa3oBaHUs TPUTOHOMETPHUUYECKUX BBIPAKCHHIH. 2
[TpeoGpazoBanus OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
rpuronomMeTpudeckux| 20. [IpeoOpa3oBaHusI TPUTOHOMETPUIECKIUX BBIPAKECHUMN. 3
BBIPOKEHU I Dopmyibl coxkeHUs, yaBoeHUs. PopMyIibl TPUBEICHMUSL.
21. IlpeoOpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUMN. 2
[IpeoGpazoBanue CyMMbl TPUTOHOMETPUYECKUX (DYHKITUMA
Ipou3BeieHue, NpeoOpa3oBaHue IPOU3BEICHUS
TPUTOHOMETPUUECKUX (PYHKIHUH B CyMMY.
22. TlocTpoeHne rpaguKoB TPUTOHOMETPUIECKUX (QDYHKIIUN C 2
YCI0JIb30BAaHHEM F€OMETPUUECKUX NPeoOpa30oBaHmil.
Tema 2.2 23. llpocreiinme TPUTOHOMETPUUYECKAE YPaBHEHUS U 2
Tpuronomerpuuec HEpaBEHCTBA.
Kue ypaBHeHUS 1 | 24. TpuroHomMeTpuuecKue ypaBHEHUS U METO/IbI UX PEIICHHUSL. 2
HEpPABEHCTBA 25. TpuroHOMETpHUYECKIE YPaBHEHHUS. 2
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Paznen 3 Hauaysa MmaTeMaTH4ecKoOro aHaJm3a

30

Tema 3.1 26. UncnoBas MOCIE€IOBATEILHOCTh, CIOCOOBI €€ 3aJaHus, 2
[pousBoHas BBIYHCIICHUS  WICHOB  TocienoBarenbHocTd.  [Ipemen
byHKUIHUH U ee nocienoBarenbHoCcTU. Haxoxnenue npenenoB (yHKIHM.
MpUMEHEHUE. 27. HaxoxJeHne MpON3BOIHBIX MO ONMPEACTICHHUIO. 2

28. IlpaBuna wu dQopmynasl auddepeHupoBanus, TaOIUIIA 2
MIPOU3BOIHBIX DIIEMEHTAPHBIX (DYHKIIH.
29. BerumciieHne mpon3BOTHBIX CIIOKHBIX (PYHKITUH. 2
30. IIpousBoaHAas: MEXaHUYECKHI U TEOMETPUUYECKHI CMBICI 2
IIPOU3BOJHON. YPaBHEHUE KacaTEIbHOM.
31. O0Om@as cxema McCiIeJOBaHUS (PyHKIHH. 2
32. VccnenoBanue (QyHKOWH C MOMOIIBIO MPOU3BOAHOU U 2
MMOCTPOCHUE TPadUKOB.
33. Haxoxxnenne HauOONBIIETO M HAWMEHBIETO 3HAYCHHUS U 2
OKCTPEMabHBIX 3HaueHui ¢yHkunu. [IpuxiagHeie 3amadun
Ha HKCTPEMYM.
Tema 3.2 34. UnTterpan U nepBooOpasHasi. Haxoxnenue 2
Wurerpan u ero HEOIIPEJCIICHHbIX HHTETPAJIIOB IpU IOMOIIM CBOMCTB
MIpUMEHEHUE. WHTETPAJIOB.
35. lHTerpupoBaHue METOOM 3aMEHBI TIEPEMEHHOM. 2
36. MaTerpupoBanme pa3InuHbIMA METOJIAMHU. 2
37. Teopema HreroTona-JleliOnua. Boruncnenue 2
OTIpEIeTICHHBIX HHTETPAJIOB.
38. Boluncienue ompeaeneHHbIX HHTETPajJOB METOIOM 3aMEHbI 2
IIEPEMEHHOM.
39. Beruncienune nomaaei Guryp u o0bEMOB TeEl. 2
40. du3nuecKue NPHIIOKEHU s HHTETPAJIOB. 2
Paznen 4 'eomeTpusi 32
Tema 4.1 41. Bextopsl. [leiictBust ¢ Bekropamu. JlekaproBa cucrema 2
KoopnuHate! u KOOPJIMHAT B MPOCTPAHCTBE. PaccTosHMe MEX Ty TOUKAMH .
BEKTOPBI. 42. JlexapToBa cucTeMa KOOPAWHAT Ha MJIOCKOCTH. YPaBHEHUS 2
IIpsAMOM, OKPYKHOCTH. PereHue 3agad Ha pacIiooKeHHe
TIPSMBIX Ha TIOCKOCTH.
Tema 4.2 43. Pemiennie 3aa4 Ha NapauIeIbHOCTh MPSIMOM U TIJIOCKOCTH. 2
[Ipsmble U mI0CKOCTH| 44, Pemienne 3amady  Ha TMEPICHIUKYISIPHOCTh HPSIMOH U 2
B IIPOCTPAHCTBE. MIJIOCKOCTH.
45. Pemlenre 3ajad  Ha I[PUMEHEHHME TeopeM O TpéX 2
TIepPIEH U KYIIIPaXx.
46. Pemiennie 3a1a4 Ha NapauIeTbHOCTD MIIOCKOCTEH. 2
47. Pemienuie 3a1a4 Ha ABYIPAHHbBIC YIIIBIL. 2
Tema 4.3 48. Pemenre 3a1a4y Ha apayuieenuIea u Kyo 2
Muororpannuku | 49. Permenne 3amaq Ha Ipu3My. 2
u Kpyrieie Tena. | 50. Pemenue 3a1ad Ha mMUpaMuy. 2
51. Pemienue 3a1a4 Ha BBIYUCIICHHE 00BEMOB U TTOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemenue 3a1a4 Ha [UJIUH]IP. 2
53. Pemenne 3a1a4 Ha KOHYC. 2
54. Pemenue 3ama4 Ha map u cdepy. 2
55. Pemienne 3a1a4 Ha KOMOMHAIMM T€OMETPUUECKUX TEJI. 2
56. Pemenne 3a71a4 Ha KOMOMHAITUHA TCOMETPUYCCKIX TEIT. 2
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Paznea 5. KomOuHaTopuka, CTAaTUCTUKA U TEOPUsi
BEPOSITHOCTEH

Tema 5.1 57. Pemmienne koMOMHATOPHBIX 3a/1a4. PasMerenus, couetanus 2
DJIeMEHTHI U IIEPECTaHOBKHU.
KOMOMHATOPHKHU
Tema 5.2 58. Knaccuueckoe ornpeseneHne BeposITHOCTH, CBOICTBA 2
DneMEHTBI TEOpUHU BEPOSATHOCTEHN, TEOPEMA O CYMME BEPOSITHOCTEM.
BEPOSITHOCTEN U Bolunciienue BeposATHOCTEH.
MaTeMaTUUYECKON
CTAaTHCTHUKH
Hroro 117
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OBPA3OBATEJbHBIA MAPIIPYT

[Tpunoxenue 3

Kontponupyemeie
KoHnTtponpHas pasaensl (TgMH) KoHnTtponupyembl OUeHOUHEIE CpecTBa
TOYKa y4ueOHOMI € pe3ybTaThl
T CITUTUTAHBI
Nel Paznea 1. JIP4, JIP9, MP1 KounrpoabHast 1. TeopeTrueckue
Anredpa MP3, MP4, MP9, padora BOTIPOCHI
I1P1, ITP2, I1P3, 2. TunoBsbIe 3a1aHUA
IIP4, ITP5, IIPS,
11P10, IIP12
Ne2 Pasneu 2. JIP9, MP1, MP3, KonrposbHast TUIIOBBIE 3a1aHUS
OCHOBBI MP9, ITP3, ITP4, | paGora «OcHOBBI
TPUTOHOME TPUH 11P8, ITP10 TPUTOHOME TPUW
Ne3 Paznen 3. JIPY, JIP13, MP1, KounrpoabHast Tunossle 3a1aHus
Hauvana MP3, MP5, MP9, padora mo teme
MaTeMaTu4ecKor ZP ; ) gII: 5’0 Ig’ ;;1 «IIponsBoaHasi
0 aHAJIU3a III;’ 1’2 ’ ’ Gyukuum u ee
NpuMeHe HHIe»
Kourpoabhasn TumoBsbie 3a1aHUS
pa6ora nmo reme
«HHTerpas u ero
NpUMeHe HHEY
Ne4 Paznea 4. JIPY, JIP13, MPI, Konrpoasnass (1. 3amauu ¢
T'eomeTpus MP3, MP4, MP9, | pa6ora «IIpsimbie HOCTPOECHHEM
11P2, ITP3, ITP6, U IJIOCKOCTH B yepTexa
11P8, ITP10 npocrpancTBe» |[2. PacuerHble 3amaun
KonTpoabHasn
pa6ora nmo reme
«MHOrorpaHHUKH
U KPYTJible TeJIay
Ne5 Pasznea 5. JIP4,JIP9, MP1, KouTpoJsbnast Tect
Kom6unaropuxa, | MP3, MP9, IIPI, pabora
CTATHCTHKA U 11P7, ITP8, ITP13
Teopust
BEPOSITHOCTE W
Ne6 Homyck Ioprd oauo 1. IlpakTtuueckue
9K3aMeHny/ paboThI
3a4eTy 2. Tectbr
3. KoutposnbHbie
paboThI
IMpomexyTou | duddepeHninpoBanH YcTHbIi 3a4eT Teopetnueckue
Hasi BIii 324eT BOIIPOCHI 10
aTTrecTranus COJIep KaHUIO Kypca
IIpomexyTou DK3aMeH JK3aMeHAMOHHbI | THTIOBBIE 3a1aHUs
Hasi e
arrecTranus onjieThl
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JIMUCT PETUCTPALIMA UBMEHEHUH U 1OMMOJTHEHUHA

No
n/mn

Pasznen pabdoueit
[MPOrpaMMbl

KpaTtkoe conepxaHue U3MEHEHHUSA/ 1OTIOJTHEHHUS

Pabouyas nporpamma y4deOHOH aucuMIUIMHB « MaTteMaTukay
aKTyaJM3UpOBaHa.
B pabouyio nporpaMMy BHECEHBI CIICAYIOLINE W3MCHEHMUS:

3 YCJIOBUA
PEAJIU3ALIUUA
VUYEBHOW

JIMCLMIJIUHBI

S

B c¢BsA3U ¢ 3aKI0YEHUEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 .

YNEKTPOHHBIMH OGUOIMOTEYHBIMM cHcTEMaMu Db

Axkanemus K-27-20 or 20.02.2020 r. UIT Bypuesa A.HU.10
31.03.2023 r., Cucrema 371eKTpOHHOrO 00y4Y€EHMS
«Axkagemus» K-39-21 ot 12.07.2021 r. OO0 «Axkanemus-
meaua» 10 31.08.2024 r., ObC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnHoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC FOPAUT K-42-21 ot 12.07.2021 r. OO0
«DnextpoHHoe u3aarenbctso FOPAUTY ¢ 01.09.2021 no
31.08.2022 r., OBC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,

e

s

[IK

[TpoTokous Ne
1
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