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1 OBIIASI XAPAKTEPUCTUKA PABOYENH TIPOTPAMMBI  YUYEBHOIA
TACIATLITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamma y4yeOHOH nucuuIuimHbl «MaTeMaTHKa» SBISETCS YacThio 0Opa30BaTeIbHON
nporpammbl  CIIO — mporpammbl MOATOTOBKH CHEIHMAIMCTOB CPEJHETO 3BE€HA IO CIEHUAIBHOCTH
cpenHero Mpo(eCCHOHANBHOTO 00pa30BaHMS TEXHOJOTMYECKOro Mpoduis NpodecCHOHaTbHOTO
oOpa3oBaHUs.

PaGouas nmporpamma cocraBieHa st O4HON (OPMbI 00yUEHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOnas aucuuminHa «MaTemMaThka» OTHOCUTCS K 0011eo0pa3oBaTeIbHOMY IIUKIY MPOrPaMMBbI
MOATOTOBKU CHEIUAIMCTOB CPEJHEro 3BEHAa M OTHOCUTCA K mpeameTHoil obmactu PI'OC cpemnero
obmiero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

YpoBeHb 0CBOCHHUS Y4€OHOH MUCHUIUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBaHus
yriayOneHHbIH (TpoUIbHBIH).

PaGouass mporpamma ydeOHOW AWCHMILIUHBI «MaTeMaTHKa» HMEET MEXKIPEIMETHYIO CBSI3b C
o0mieo0pa3oBarenbHbIMU yueOHBIMU AUCHUIUTMHAMU «Du3ukay, «HpopmaTrkay.

3HaHMUS U YMEHHUS, MOJTYYEHHbIE 00Oy4YarolMMUCS MPU OCBOEHUHU 0011e00pa3oBaTeabHON yueOHOI
JUCHUILTUHBL «MaTteMaTukay, yriiyolsioTcs U pacIUpsIOTCS B MPoIlecce U3ydeHHs] y4eOHbBIX TUCIUTUINH
MIPOrpaMMBI MOJTOTOBKH CTIEINAIICTOB CpemHero 3BEHA €CTECTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 Ilnanupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

OcBoeHue cojaepkaHuss y4eOHOM IUCHUIUIMHBI «MareMaTtuka» o0ecrleunBaeT JIOCTHXKEHUE
00yJaroIUMHUCS CIEIYIONNX Pe3yabTaToB:

JIMYHOCTHBIE pPe3yabTAThl

c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, a TAKKE Pa3INYHBIX
¢opM 0011eCTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHMIO, HA

JIP9 HPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpo(hecCHOHaIbHOM U 00IIECTBEHHOM JesITeIbHOCTH;

OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun U BO3MOKHOCTEH peain3aliii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLLICHHE K MPO(PECCHOHATIBLHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, 00IIEHAIMOHATIbHBIX
npobJewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTATh

YMEHHME CaMOCTOATEIbHO ONPENENATh LEIM JEATEIbHOCTH M COCTaBJIATH  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITEJIBHO ~OCYLIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHPOBATh
MP1 | nesaTenbHOCTb; MCIONb30BaTh BCE BO3MOJKHBIE PECYPCHI JUIsl TOCTHIKEHHUS IOCTABIIEHHBIX
Hesnel W peanu3alyy IJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATETUU B PA3IUYHBIX
CUTYalUsIX;

BJIQJICHWE HaBBIKAMM  [1O3HABaTEJNbHOM, Yy4eOHO-MCCIENOBAaTENbCKOW U NMPOEKTHOM
NeSTeIbHOCTH, HaBBIKAMH paspelieHus mnpobieM; CcnocoOHOCTh M TOTOBHOCTh K

MP3
CaMOCTOATEIIbHOMY TOMCKY METOJIOB pEIICHUs TMPAKTUYECKUX 3a/ad, MPUMEHEHUIO
pPa3JIMYHBIX METOJIOB IMO3HAHUSI;

Mpa | TOTOBHOCTE 1 CIIOCOOHOCTh K  CaMOCTOATENbHOM WH(OpPMaIMOHHO-TIO3HABATEIBLHOM

ACATCIIbBHOCTH, BJIAACHHWC HABBIKAMH ITOJYUCHUSA HCO6XOI[I/IMOI7I I/IH(I)OpMaI_[I/II/I nu3 CHOBapeﬁ




pasHbBIX THIIOB, yMEHHE OPHEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OILIEHUBATh M WHTEPIPETHPOBATH MH(OPMAILNIO, TOTYyYaEMYI0 U3 Pa3IUYHBIX
VCTOYHUKOB;

YMCHHUEC HUCIIOJIB30BaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOT Uit
(z[aﬂee - I/IKT) B PCHICHUHU KOTHUTUBHBIX, KOMMYHUKATUBHbLIX WU OPraHU3allMOHHLIX 3d/ia4 C

MP3 coOnrofcHreM  TPEOOBaHWM  IPrOHOMHUKH,  TEXHUKH 0C30IMaCHOCTH,  T'HT'HCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMM MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIUTENIBHBIX IPOLECCOB, MX PE3YyJbTATOB M OCHOBAHMM, TPAHMIl CBOErO 3HAHMUS U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMHUPOBAHHOCTD MPEJCTABICHUH O MAaTEeMaTHKE KaK YaCTH MUPOBOW KYJIBTYpPhI U O MECTE
MaTeMaTHKHd B COBPEMEHHOM LMBMWIM3ALMM, O CHOcOo0aX ONMCAHUSA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAJIBHOIO MUPA;

I1P2

c(OPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHYECKUX IOHATUSAX KaK O BaKHEHIIMX
MaTEMaTUYECKNX MOJENAX, MO3BOJIIIOIIUX OINKMCHIBATh M M3y4aThb pPa3HbIC IPOLECCHl U
ABJICHUS; IIOHMMAaHHME BO3MOXHOCTHM aKCHUOMAaTHYECKOTO IIOCTPOCHUS MaTeMaTHYECKHX
TEOPHIL;

I1P3

BJIAACHUC MCTOHAAMH MHOOKA3aTCJIILCTB W aJIrOPUTMOB PCHICHUA; YMCHHC HUX IIPUMCHATH,
IMMPOBOAWTH NOKA3AaTCIbHBIC PACCYKACHUA B XOAC PCUICHUA 3aa4,

11P4

BJIAACHUC CTAHAAPTHBIMH IIpUCMaMHU PCHICHUSA PAOUOHAIbHBIX W HpPpPalHuOHAJIbHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/II\/JI N HCPABCHCTB, UX CUCTCM;

I1P5

c()OPMUPOBAHHOCTh TMPEJACTABICHUN 00 OCHOBHBIX TIOHSATHUSX, UACIX UM METOoJax
MaTeMaTUYECKOr0 aHaJIN3a;

[1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaxX; CQOPMHUPOBAHHOCTh YMEHHsI pacliO3HaBaTh Ha YepTekKax,
MOJIENIIX U B PEATbHOM MHPE T€OMETpPHUYECKUE (DUTYpHI; TPUMEHEHHE M3YYCHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Ui pelIeHUs TeOMeTPUYECKHMX 3ajad M 3a7ad ¢
IIPAKTHYECKUM COJIEP)KAHUEM;

I1P7

C(i)OpMPIpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 mponeccax u ABJICHUAX, UMCHOIIUX BepOHTHOCTHHﬁ
XapaKkTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€ajlbHOM MUPE, 00 OCHOBHEBIX IOHSITHIX
3HCMCHTapHOI>'I TCOpHUU BCPOHTHOCTCP’I; YMCHI/Iﬁ HaxXoduTb W OLCHUBATH BCPOATHOCTU
HACTYILICHUA COOBITUHA B HpOCTGI\/JIHII/IX MNPAKTUYCCKUX  CUTyallUssX ©U  OCHOBHBLIC
XAPaKTCPUCTHUKN CJ'Iy‘-I&fIHLIX BCJIMYHH,

I1P8

BJIaJICHUE HABBIKAMHM HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTpaMM IMPHU PEIICHUH
3a7a4;

I1P9

c(OpMUPOBAHHOCTh TPEACTABIECHUI O HEOOXOAMMOCTH JI0KA3aTEIbCTB NPU OOOCHOBAHUU
MaTe€MaTUYeCKUX YTBEPXKIECHUM M POIU AKCUOMATUKU B MPOBEACHUHU JEIYKTUBHBIX
pacCyXJIeHH;

I1P10

c(OpPMUPOBAHHOCTh TMOHITHIHOTO ammapara Mo OCHOBHBIM pa3jieliaM Kypca MaTeMaTHUKH;
3HaHUU OCHOBHBIX TeOpeM, GOpMYJ U YMEHUS UX MPUMEHSTh; YMEHHUS JI0Ka3bIBaTh TEOPEMBbI
Y HAXOJWUTh HECTAHJIAPTHBIE CTIIOCOOBI PEIICHHUS 3a/1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJICIMPOBATH  pEalbHBIE  CHUTYaIllMd, HCCJIEI0BAThH
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

c(OPMHPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMaTHMYECKOI'O aHaiu3a U
UX CBOMICTBax, BJIaJICHHE YMEHUEM XapaKTepU30BaTh MoBeAeHHE (YHKIUI, UCTIOIb30BaHUE
IIOJIYYEHHBIX 3HAHWM JJI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

I1P13

BIIQJICHUE YMEHMSIMHU COCTaBIICHHMS BEPOSATHOCTHBIX MOJEIEH 110 YCIOBUIO 33aJaud |
BBIYUCIICHUSI BEPOATHOCTH HACTYIJICHUS COOBITUH, B TOM YHUCIIE C NMPUMEHEHUEM (opmyi
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHM BEPOSTHOCTEN; MCCIEIOBaHUS CIy4alHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCHUTIINHBI

2.1 TemaTu4ecKui miaaH

Pa3nesn/ Tema IMCHMIIIHHEI

I[lnannpyemMble pe3y/ibTaThl OCBOCHUS
JUCIUIINHBI

IInanupyembie
pe3yJbTaThl
OCBOEHMSI
JAUCHUTIIHHBI

Bcero
CaMOCTOSITEJILH
asi padora
NMpaKTUYeCKHe
3aHATHS

Beenenue

ro| JIEKIMHU, YPOKH

Pa3zpnen 1 Aaredpa

JIP4, JIP9, MPI
MP3, MP4,
MP9Y,IIPI, IIP2,
1IP3, I1P4, I1PS,
1IPS, 1IP10, I[IP12

104 | 36 34 34

Tema 1.1. Pa3zBuTre noHITUA O YUCIIE

JIP4, JIP9, MP1

MP3, MP9, IIP1,

1IP2, IIP3, I1P4,
1IP8

30 | 10 | 10 10

Tema 1.2 @ynkunu u rpadpuku

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, IIP5, I1PS,
1IP10, I[IP12

22 | 10 8 4

Tema 1.3 KopHu, crenienu u norapudmsl

JIP9, MP1, MP3,
MP9, IIP2, IIP3,
1IP4, IIPS, IIP10

52 | 16 16 20

Pa3pnen 2 OCHOBBI TPMTOHOMETPHH

JIP9, MP1, MP3,
MP9, IIP3, I1P4,
1IPS, IIP10

47 | 15 15 17

Tema 2.1 OCHOBHBIE TTOHSATHS
Tpuronometpu. [IpeobpazoBanus
TPUTOHOMETPUYCCKUX BBIPAKECHUHN

JIP9, MP1, MP3,
MP9, TIP3, 11P4,
1IPS, I[IP10

28 8 9 11

Tema 2.2 TpuroHoMmeTpudeckre ypaBHeHUS U
HEPaBEHCTBA

JIP9, MP1, MP3,
MP9, IIP3, 11P4,
1IP10

19 7 6 6

Pa3nen 3 Hauaya MmaTeMaTH4eCKOro
aHaJIm3a

JIP9, JIP13, MP1,
MP3, MP5, MP?9,
1IP1, IIP2,1IP5,
1IPS, I1IP10, IIP11,
1IP12

102 | 36 | 36 30

Tewma 3.1 IlpousBoanHas GyHKINM U €€
[IPUMEHEHUE

JIP9, JIP13, MPI,
MP3, MP5, MP9,
1IP1, IIP2, IIPS,
1IPS, I1IP10, IIP11,
1IP]2

58 | 20 | 22 16

Tewma 3.2. IHTerpan u ero npuMeHeHue

JIP9, JIP13, MP1,

44| 16 14 14 MP3, MP5, MP9,




1IP5, IIPS, I1IP10

JIP9, JIP13, MPI,
MP3, MP4, MP9,
1IP2, IIP3, I1P6,
1IPS, 11PY, IIP10

Pa3nea 4 I'eomerpust 82 28 | 22 32

JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 14 6 4 4 MP9, [IP6,I1PS,
IIP10

JIP9, MP1, MP3,
Tewma 4.2 IIpsiMmble U IJIOCKOCTH B 30 10 10 10 MP4, MP9, IIP2,
MPOCTPAHCTBE IIP3, I1P6, I1P9Y,
IIP10

JIPY, JIP13,MPI,

MP3, MP4, MP9,

IIP1, IIP 3, IIP 6,
1IPS, IIP10

Tema 4.3 MHOTOrpaHHHUKH U KPYTJIbIE TeIa 38 12 8 18

JIP4,JIP9, MPI,
14 2 8 4 MP3, MP9, IIP1,
1IP7, IIPS, IIP13

Paznen S KomOuHaTtopuka, CTAaTUCTUKA U
Teopusi BEPOSITHOCTEM

JIP4,JIP9, MP1,
Tema 5.1 DnemMeHTH KOMOMHATOPUKH 6 4 2 MP3, MP9, [IP],
IIP7, I1P8

JIP4, JIP9, MP1I,
8 2 4 2 MP3, MP9, IIP1,
1IP71IPS, IIP13

Tema 5.2 DneMeHTbl TEOpUU BEPOSITHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

Bcero 351 | 117 | 117 | 117

2.2 Coaep:xaHue y4eOHO# THMCHHUNIHHBI

BBEJEHUE

BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCHUIUIMHBI U 3HAKOMCTBO
00yJaronuXxcsi C OCHOBHBIMH YCIIOBUSIMH M TPEOOBAaHUSIMU K OCBOCHUIO TIPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

Marematuka B HayKe, TEXHHKE, YKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJIOTHSX M TMPAKTHYECKOU
nestenpHocTH. llenmn W 3agaum  u3ydeHWss MaTeMaTuku mpu ocBoeHuu mnpodeccuir CIIO wu
cnenuansHocTeit CI1O cnennansaocteit CIIO.

Buabl yueOHoil 1eATEIbHOCTH

O3HakoMJICHHE C pOJIbI0O MaTeMaTUKU B HayKe, TEXHUKE, JIKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHSIX W TPAKTUYECKON JeATenbHOCTH. (O3HAaKOMJIEHHME C ULEeIsIMU M 3aJad4aMHd  H3Y4YeHUs
MareMaTtuku pu ocBoenuu npodeccuit CIIO u cnenmanprocter CIIO.

Paznen 1 AJITEBPA

Tema 1.1 PazBuTHE NOHATHA 0 YHCJTIE

Lenple u pamnuoHanpHble 4yucna. JlelicTBuTenbHbie uYucna. [IpuOMMKEHHbIE BBIUMCICHHUS.
KommnekcHpie uwucna. PamumoHanbHble ypaBHEHUSI M HEpaBEHCTBA. PaBHOCHIBHOCTh ypaBHEHHI,
HEpaBeHCTB, cucTeM. OCHOBHBIE MPUEMBI MX pelIeHUs (Pa3joKeHHE HA MHOXKUTENHU, BBEJECHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeTon). MeToa HHTEpBaJOB.

Buabl yueOHoI 1eATeIbHOCTH

BrinonHenue apudgmMeTHIecKux ASMCTBUIN HaJ YMCIaMU, COYETasi YCTHBIC U MUCbMEHHBIC TPUEMBI;

HaXO0XJICHUE TPUOMMKEHHBIX 3HAYCHUS BEJIMYMH U MOTPENIHOCTEH BBIYMCICHUN (a0COTIOTHOW U
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OTHOCHUTEIIbHOW); CpaBHEHHE YHWCIIOBBIX BBIPAKEHHH;, HAaXOXJEHUE OMIMOOK B IMpeoOpa3oBaHUAX H
BBIUUCIICHUAX (OTHOCUTCSA KO BCEM IIYHKTaM IPOrPaMMBbl).

O3HaKOMJICHHE C IPOCTEHITUMH CBEACHUSMH O KOPHSIX alreOpandecKiuX ypaBHEHUH, MOHATUAMHI
UCCJIEIOBaHNs YPABHEHUM U CUCTEM YPAaBHECHHUU.

N3yueHnue Teopuu paBHOCWIBHOCTH YPaBHEHUN U €€ IMpUMeHeHUs. [I0BTOpeHue 3anucu pereHus
CTaHJAPTHBIX YpPaBHEHWH, NPUEMOB NpeoOpa3oBaHUs YPAaBHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHeHHIO. PenieHne cucrteM ypaBHEHUH C NMPUMEHEHHEM pPAa3JIMYHBIX CIOcO00B. O3HAaKOMIICHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHHWE CBOMCTB M TIpaduKOB (QYHKUUH IpH
pEeLICHUN HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpuMeHeHHEe MaTEeMaTU4YECKUX METOAOB I PELICHUs COAEP/KATEIbHBIX 3a1ad M3 Pa3IMYHBIX
obnacTeil HayKH U MpakTUKU. IHTeprpeTupoBaHue pe3ysIbTaTOB C Y4ETOM PEeaIbHBIX OTPAHUYECHUH.

Tema 1.2 @ynkuuu u rpaguxkn

Oyuknuu. OO0macTe ompeeNeHruss W MHOXKECTBO 3HA4YCHWA, rpapuKk (YHKIUH, TOCTPOSHHUE
rpaduKoB QpYHKIUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIUH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCThH, TEPUOTUIHOCTS.
IIpomexxyTku Bo3pacTaHusi U yObIBaHMs, HauOoOJIblIee M HAWMEHbILEE 3HAUYEHUs, TOUKH HKCTpeMyMa.
I'paduueckas maTepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX IMpoIeccax |
ABIeHUIX. Apudmernueckue onepaunu Haa pyHkuuaMu. CiaoxHas yHkuus (komnosuuus). [lonsrue o
HETPEPBIBHOCTH (DYHKITUH.

Ob6patnbie yHkiuu. O6macTh omnpeaeneHus U o0nacTh 3HaueHUil oOpartHoil QyHkumu. ['padux
oOpaTHO! (yHKINH.

Buabl yueOHOI 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM rpaduka, onpeeneHre NPUHAUIEKHOCTH TOUYKU IpaduKky (yHKLIHU.
Omnpenenenue no ¢popmyJie MPOCTEHIIeH 3aBUCUMOCTH BHJIa €€ Tpaduka. Beipaxenue o ¢popmyse oaHOMI
nepeMeHHoi uepe3 apyrue. O3HakOMJIEHHE C omnpeaelaeHHeM (QYHKIHMH, (OPMYIUPOBAHUE €ro.
Haxoxnaenue obmactu ompeneneHuss U obsacTy 3HayeHU (yHKuuu. O3HAKOMIIEHHE C NpUMepaMu
(YHKIMOHATBHBIX 3aBHCUMOCTEH B pealibHBIX Mpolleccax U3 CMEXKHBIX AUCHUIUIMH. O3HAKOMIIEHHE C
JIOKa3aTEIbHBIMU  PACCYKJEHUSIMU HEKOTOPHIX CBOMCTB JIMHEMHONM U KBaJApaTMYHOM (YHKIIH,
IIPOBE/ICHUE HCCIIEAOBAHUS JIMHEWHOW, KYCOUHO-TMHEWHOW, JpOOHO-TMHEMHOM W KBaJpaTUYHON
¢byukuii, nocrpoenue ux rpadukoB. [loctpoenne u urenue rpaduxoB ¢yHkuuil. MccnepoBanue
¢ynkuuu. CocraBieHue BU0B (DyHKIIHI 110 JaHHOMY YCJIOBUIO, PEIIEHHUE 3a/1a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIHH.

Wzyuenune nouamus obpamnoi ¢ynkyuu, OomNpeneieHue Buia U nocmpoenue zpaguka oopamHoi
@yHKYUU, HaxoxcOeHue ee obracmu onpeodeneHus u ooracmu 3uadenui. [Ipumenenne CBOMCTB QyHKIIUN
IIPU UCCIIEI0BAaHUY YPABHEHUN U PELLIEHUH 3a1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C IOHITUEM CIIOKHOU (QYHKIUU.

Tema 1.3 KopHu, crenenn u sorapugpmsl

Kopuu wu crenenu. KopHu HarypanbHOM cCTemeHM U3 4Mcia U MX cBoiicTBa. CTemeHu ¢
palMOHAIBHBIMM NOKA3aTeNsIMM, UX cBoMcTBa. CTEeNeHu ¢ JEHCTBUTEIBHBIMU ITOKa3aTensimu. CBoiicTBa
CTENEHU C JICUCTBUTEIBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyuciaa. OcHOBHOe Jorapumudeckoe TOXAeCTBO. JlecaTuuHbie u
HaTypaibHble norapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.

[IpeobpazoBanue anre0panvecKux BBIPKCHH. [IpeobpazoBanue paIrMOHATBHBIX,
UppalMOHATLHBIX, CTEIIEHHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX BBIPAKECHUN.

[TokazarenbHas u norapudmuueckas GyHkuuu. Onpenenenus GyHKIUN, UX CBOWCTBA U TpapUKU.
[IpeobpazoBanus rpadukoB. [lapamnenbHbIil IEpeHOC, CUMMETPHUSI OTHOCUTENBHO OCell KOOpIWHAT, U
CUMMETPHUSI OTHOCUTEIBHO Hayalla KOOPJWHAT, CHMMETPHS OTHOCHUTEIBHO MPSIMOM, pacTsDKEHHE U
cKaThe BAOJb OCEl KOOpIUHAT.



[Toka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHBIE PUEMBl UX pelICHHs (pa3iokKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MMOJACTAHOBKA, TpaduyecKuil METON).

[TokazarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI X PEIICHUS.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM pAJAMKAIOB U C IIpaBUJIaMU
CpaBHEHUEM KopHeil. DOopMyJIHMpOBAHHE OIPEACIICHUS KOpPHS M CBONCTB KOpHEH. BbluucieHue u
CpaBHEHHE KOpPHEH, BHINIOJHEHNE MPUKHUIKKA 3HaueHHs KopHs. [Ipeobpa3oBanne 4MCIOBBIX U OYKBEHHBIX
BBIpXEHUI, COlepKalluX paaukaibl. BeimonHenue pacueroB mo (Gopmynam, coaepKalluM paluKabl,
OCYIIECTBIISII HEOOXOMUMBIC TIOACTAHOBKM W TpeoOpazoBaHus. OnpenencHre pPaBHOCHIBLHOCTH
BBIDAXKEHUI C paaukaiamu. PelieHne HppanuoOHAIbHBIX ypaBHEHHMU. O3HAaKOMJIEHHE C IOHSATHEM
CTENEHU C JCUCTBUTEIBHBIM IIOKasaTeneMm. HaxoskaeHue 3Ha4yeHUM CTENEeHH, HCIHOJIb3ys IIpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEACTBA. 3alMChIBaHHE KOPHS N-il CTETNEHH B BHJE CTENEHU C
IpoOHBIM TOKa3zareneM U Haobopor. DopMmynupoBaHHE CBOWCTB CTEICHEW. BhlumciieHue creneHei c
palMOHANIBHBIM [IOKA3aTEJIEM, BBINOJHEHUE MPUKHUIKUA 3HAYEHUs CTENEHHU, CPABHEHHUE CTEIICHEM.
[IpeoOpa3oBanue YUCIOBBIX W OYKBEHHBIX BBIPAKEHHUH, COJEpKAIIUNX CTENEHH, MPUMEHsSI CBOMCTBA.
Pemenne mnokazarenbHbIX ypaBHEHUH. (O3HaKOMJIEHHME C NIPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIYMCIICHUM CPEIHUX, IIPU JIEJIEHUU OTpe3Ka B «30J0TOM CEYEHMM». PelmieHue npukiIajHbIX 3a4ad Ha
CJIOKHBIE POLEHTHI.

Boinonnenue npeoOpazoBaHuil BbIpaXEHHUH, NpuMeHEeHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u Jorapudmon. OmpeneneHue o00IaCTH JOMYCTHUMBIX 3HAUYEHUN J0rapuMUUECKOro
BbIpakeHUs. Penienue norapupMuiyeckux ypaBHEHUH.

Brruncnenue 3HaueHuil pyHKUIMU TO 3HAYeHHUIO aprymeHnTta. OmpeseneHue MOJ0KEeHUs TOYKU Ha
rpaduke Mo ee KoopAuHaTaMm U HaobopoT. Mcronbp3oBanue CBOMCTB (DYHKIIMI 711 CpaBHEHUSI 3HAYCHUN
cteneneid u norapudmos. [TocTpoeHne rpa@uKoB CTENEHHBIX U TOTapuPMUUECKUX (HYHKITUH.

Pemrenne mokaszarenbHBIX M JIOTapU()MUYECKUX YPaBHEHHMH M HEPAaBEHCTB 110 HW3BECTHBIM
aIropuTMaMm.

Pa3znen 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATUS TPUTroHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

OcHoBHble noHATUA. Paguannas mepa yria. BpamarensHoe asmkenue. CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIa.

OcHOBHbIE TPUTOHOMETpPUUYECKHE TOXAecTBa. PDopmysnbl npuBeneHUs. DOpMylbl CIOKEHUS.
®opmyinsl ynBoeHuss. @opmyibl IOJOBUHHOIO yIia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHuil. IlpeoOpazoBaHue CymMMBbl
TPUTOHOMETPUYECKHX (GYHKIMH B MpPOM3BEACHHWE M IPOU3BENEHHs B CyMMy. BbIpaxeHue
TPUTOHOMETPUYECKUX (YHKIIMI Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkuuu. CBoicTBa U rpaduKH CUHYca, KOCHHYCA, TAHT'€HCa M KOTaHT'€HCa.
[IpeobpazoBanus rpaduxos. [lapamienbHpIil IEpEeHOC, PACTSIKEHUE U CKATHE BJIOJIH OCEH KOOPAHHAT.

Buabl yueOHoil 1eATEIbHOCTH

N3yueHne paivaHHOrO METOJAa M3MEpPEHHs YIJIOB BpAIEHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHne yrioB BpalleHus Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €r0 PacloOKEHHEM.

®opMyIupoBaHHUE ONpPENEIEHUN TPUTOHOMETPUUYECKUX (YHKIUI UIsl yIJIOB IOBOPOTA U OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U O0BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYCHHUU
TPUTOHOMETPUYECKHUX (PYHKLMH 110 OJJHOM U3 HUX.

N3ydyenne ocHOBHBIX (OPMYJST TPUTOHOMETPHUH: (GOPMYIBI CIIOKEHUSI, YABOCHHUS, IPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHX (PYHKLUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHUE IMPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHUM TOYEK HA €IMHUYHOW OKPYXHOCTHU U NPUMEHEHHE MX
JUIS BBIBOJIAa (DOPMYIT IPUBEACHHUS.



O3HaKoOMJICHHE C MOHATHEM HENpPEpBIBHOW neproanyeckor (QyHKIMH, GOpMyTUpOBaHHE CBOMCTB
CHHYCA U KOCHHYCa, [IOCTPOEHUE UX IPa(hUKOB.

O3HaKOMJICHHE C TTOHATUEM FAPMOHMYECKUX KOJIEOaHUN U MPUMEPaMH TapMOHUYECKUX KOJIeOaHMi
U1l OTIMCaHMS IPOLIECCOB B (PU3MKE U APYTUX OOJIACTSIX 3HAHMSL.

O3HaKOMJICHHE C TOHATHEM pa3pbIBHOW MEPUOANYECKON (yHKUIWH, (OPMYIMPOBAHUE CBOMCTB
TaHI'€HCa U KOTaHT'€HCa, IOCTPOEHHE UX rpauKOB.

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI 1 HEPaBEeHCTBA

TpuronomeTpuuecke ypaBHEHUsI U HepaBeHCTBA. [Ipocreiiiine TPUrOHOMETPUUECKUE YPaBHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MPHEMbl UX pELICHHS (pa3IoKeHUE Ha MHOXKUTEINH,
BBE/ICHHE HOBBIX HEU3BECTHBIX). [IpocTeiiiie TpuroHoMeTpuYeCcKrue HepaBEeHCTBRA.

OOpaTHbIe TpUrOHOMETpUYECKUE PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TOHATHEM OOpaTHBIX TpUTOHOMeTpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKCHHYCa, apKKOCHHYCa, apKTaHTeHca 4ucia, (GopMmynupoBaHUE HX, H300pakeHHWE HA CIUHUIHON
OKPYKHOCTH, IPUMEHEHUE NPU PELICHUU YPABHEHUI.

Pemenne mo ¢opMynaMm ¥ 1O TPUTOHOMETPHUECKOMY KPYTy MPOCTEUITUX TPUTOHOMETPHUSCKUX
ypaBHeHui. [IpumeHeHne oOUIMX METOMOB pEIICHUS YypaBHEHUW (TpUBENEHUE K JHMHEHHOMY,
KBaJpaTHOMY, METOJ Ppa3JIOKEHUsS Ha MHOXHTEIW, 3aMEHbl TIEPEMEHHOM) TMpU  peHICHUU
TPUTOHOMETPUYECKUX  YpaBHEHUH. YMEHHE OTMEeYaTb Ha  Kpyre peuieHuss MNpOoCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Ipumenenue cBOWCTB (YHKUMN [Uisi CpaBHEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
pelIeHUs] TPUTOHOMETPHUECKUX YPaBHEHUH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMI U ONpeeieHne mo rpadukam ux
CBOJCTB.

Pasznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMH U ee IPUMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npenese IIOCJIEJ0BATEIBLHOCTH. CymectBoBanue npenena MOHOTOHHOM OTrpaHUYEHHON
MIOCJIEI0BATEIbHOCTH. CymmupoBaHue MOCIIe0BAaTEIbHOCTEH. beckoneuno yObIBaromas
reOMETPHUUYECKAsl IPOrPECCHUs U €€ CyMMa.

[IpousBonnas. [loHsTHE O NMPOM3BOJHONW (YHKIMH, €€ T'€OMETPUYECKUN U (U3NYECKUN CMBICIH.
VYpaBHeHue kacaTenbHOW K rpaduky ¢yHkuuu. I[IpomsBonHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
yacTHOro. IIpou3BoJHBIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUuH. [IpuMeHeHne mnpPoOU3BOIHON K
uccieloBaHuio GyHKUMN U nmocTpoeHHto rpadukos. I[IponsBoaHbie 00paTHON (YHKIHMU U KOMIIO3UIIUH
GyHKIUH.

IIpumepsl UCHOAB30BaHUS MPOU3BOAHON [UIsl HAXOXICHUS HAWJIYUIIEro PEelICHUs B IPHUKIAIHBIX
3amavax. Bropas mpousBoiHasA, €€ TeOMETpUUYECKU B pU3nUecKuii cMbici. Haxoxkaenue cKopocTH st
npoliecca, 3alaHHoro (GopMysoi U rpaduKoM.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATEIbHOCTH, CHOcO0aMM €€  3aJaHus,
BBIUUCIICHUSMU €€ WIEHOB. O3HakoMmienue ¢ nonamuem npeoeia nociedosamenvrHocmu. O3HAKOMIIEHUE
C BBIYUCIICHHEM CYMMBbI O€CKOHEYHOTO YMCJIOBOTO pPsjia Ha MPUMEPE BBIYHMCICHUS CYMMbl OECKOHEYHO
yObIBarolllell TreoMeTpuyeckoil mporpeccuu. Pemenue 3amau Ha mnpuMeHeHHE (OPMYJIbl CYMMBI
0EeCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSTHEM NpPOU3BOAHOM. M3yuenue u GopMynupoBaHue ee MEXaHMYECKOTO U
IFEOMETPUUYECKOTO CMBICIIA, U3YUYEHUE AJTOPUTMA BBIYUCIEHHS NPOU3BOJHON Ha NPUMEPE BBIYUCIIECHUS
MIHOBEHHOH CKOPOCTH M YTIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meMm Buae. YcBoeHHE IMpaBuil Tu(EpeHIUPOBaHNS, TaOIUIBI MPOU3BOIAHBIX 3JIEMEHTAPHBIX
¢byHKIMH, npuMeHeHue s AuQQepeHunpoBaHns (YHKIMHA, COCTaBICHHS YpaBHEHHUS KacaTeIbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M MPOU3BOJHOM, (opmynupoBka ux. IIpoBenenue c
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MIOMOIIBIO TTPOU3BOJHON MccieoBaHus (QYHKUINH, 33AaHHOW (popMynoi. Y CTaHOBICHHE CBS3H CBOMCTB
(YHKIMH ¥ IPOU3BOIHOM 1O UX TpaduKam.

[TpumeHeHre TPOM3BOMHOW AJISI pEIICHUS 3a/ad HAa HAaXOXJICHHE HAMOOJNIBIIETO, HAMMEHBIIETO
3HAYEHUS U HAa HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpas u ero npuMeHeHHe.

IlepBooOpasHasa u unTerpan. [IpumMeHeHne onpeneIeHHOr0 UHTErpaa A HaX0XKAECHUs Iuiouaan
KpuBoJiMHeHHOH Tpanenuu. @opmyna HeroTona-Jlelionuna. [Ipumepsl npuMeHeHUsT HHTETpaia B (PU3UKE
Y TEOMETPUHU.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJICHWE C TMOHSATHEM HWHTErpajsa W MepBOOOpa3Hoil. V3yueHue mnpaBuia BBIYUCICHUS
nepBooOpazHoii U Teopembl HproToHa- JleiOnmma. Pemenue 3amay Ha CBsI3h MMEPBOOOpa3HOM W ee
MIPOU3BOIHOM, BBIYMCIICHHE TIEPBOOOPA3HOM 115l JTaHHOU (QYHKIINH.

Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpaa Ui BIYUCICHUS GU3NYECKUX BETUYHH U TUIOIIA ICH.

Pazgea 4 TEOMETPUSA

Tema 4.1 KoopauHaTbl M BEKTOPBI.

[IpsimoyronbHast (JlekapToBa) cucTeMa KOOpJAMHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXAY
IBYMs TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamou.

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Cii0’K€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yucio. PaznoskeHne BEKTOpa 10 HaNpaBIeHUAM. YTOJlI MEXAy IByMs BekTopaMu. [Ipoeknus BekTopa Ha
ocb. Koopnunars! Bekropa. CkansipHOe Ipou3BeieHnEe BEKTOpOB. cnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMaTHYECKUX U MTPUKIAIHBIX 3a7ady.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJIEHHE C MIOHATUEM BEKTOpa. M3yueHue nexkapToBOil CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK M INTIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHMH OKPY)KHOCTH, C(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MeXAy
TOYKaMH. V3ydyeHHe CBOWMCTB BEKTOPHBIX BEJIMYMH, IPABWJI PaA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKIEHWS KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, MpaBUI JEHCTBUN C
BEKTOPAaMH, 3aIaHHBIMA KOOPJAMHATAMM.

[IpuMeHeHHEe Teopuu IIpU PEIICHUM 3aJad Ha ACHCTBUA C BeKTOopamu. M3ydeHue CKaJlspHOrO
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSMOM U INIOCKOCTH

IIpuMeHeHHne TeopUH IIPU PEIICHUM 3a1ad Ha JEHCTBUA C BEKTOpPaMH, Ha KOOPAWUHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C J10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM PACIIOJIOKEHHUH NPSAMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHNEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3aumHoe pacnionoxeHue JByX NPAMBIX B IpocTpaHcTse. IlapamienbHOCT NPsAMON U IIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [lepreHIUKYISIPHOCTS IPSMON U TNIOCKOCTH.

[IepnieHquKyIAp U HAKJIOHHAs. YTOJ MEXAY IIPSAMOH U IUIOCKOCTBIO. JIBYIrpaHHBIN yrOJIL.

Yron wMexay 1ockocTsaMH. [lepneHauKyasipHOCTh JBYX IUIOCKOCTEH. ['eoMerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAUICIBHBIA IMEPEHOC, CHUMMETPHsSI OTHOCHUTEIBHO IUIOCKOCTH.
[TapannensHoe MIPOEKTUPOBAHUE. [Tmomans OpTOTOHAJIBLHON MPOEKITNH. N3o0paxenune
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHo# 1eATeJIbHOCTH

@opMyIMpPOBKAa U NPUBEACHHUE JI0KA3aTENbCTB MPU3HAKOB B3aHMHOI'O PACIOJIOKEHUS IMPSAMBIX U
mwiockocTeil. Pacro3HaBanue Ha yeprekax M MOJENSAX Pa3IMUYHBIX CIIyd4aeB B3aMMHOIO PACIIOJIOKEHHUS
NpSMBIX M IUIOCKOCTEW, apryMEHTHPOBAaHUE CBOUX CyXAcHHH. DoOpMylInpoBaHHE ONPEECIECHUH,
MPU3HAKOB M CBOMCTB MapajliebHbIX W NEPIEHANKYISPHBIX IJIOCKOCTEH, NBYTPaHHBIX M JHMHEWHBIX
yIJ10B. BBINONIHEHNE OCTPOEHUS YII0B MEXY MPSAMBIMHU, NIPAMOM U MIOCKOCTBIO, MEXAY MIOCKOCTAMHU
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o ONMCAaHWIO U PaCllO3HABAHUC HX HA MOIACIIAX. HpI/IMeHeHI/Ie MMPU3HAKOB U CBOMICTB PacCroJIOKCHUA
NpsSIMBIX M TUTOCKOCTEH TpW pemieHuH 3aaad. M3o0pakeHWe Ha pPUCYHKAaX W KOHCTPYHMPOBaHHE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, HapaJlJICIbHBIX HHOCKOCTeﬁ, YIJI0B
MEXy TIPSIMOH U TUTOCKOCTBIO 1 000CHOBaHHE TTOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC IT'COMCTPUUCCKUX BCIMYHH. OnuceiBanue PaCCTOAHUA OT TOYKU O
TUTOCKOCTH, OT MPSIMOH JIO TNIOCKOCTH, MEKIY TUIOCKOCTSIMH, MEX/Y CKPEITUBAIOIIUMU MPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopmynupoBaHKe M JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHMS,
cBoiicTBa). M300pakeHne Ha 4YEpTE)KaxX W MOJENISIX PACCTOSHHUS UM OOOCHOBAHHE CBOHMX CYXKICHHM.
OmnpenencHue ¥ BBIUUCICHUE PACCTOSHUW B MpocTpaHcTBe. [Ipumenenune QopMmyn u  Teopem
IUIAaHUMETPUU U1 pCIICHUA 3aaa4. O3HaKOMIIEHHE C MOHSITHEM MapajiCJIbHOIO MMPOCKTUPOBAHUA U €TI0
cBoricTBamu. POPMYJIMPOBAHUE TEOPEMBI O TUIOMIAN OPTOTOHAILHOW MPOCSKIIMH MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXXJICHUI 0 B3aUMHOM PaCIIOJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

Tema 4.3 MHOrorpaHHMKHM U KpyrJible Teja

Bepummnbl, pebpa, rpanu MHoOrorpaHHuka. PasBeprka. MHororpanusie yribl. Bolmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HakioHHass npusma. llpaBunpHas npusma.
[Mapannenenunen. Ky6. Ilupammpa. I[lpaBunbHas mnupamuga. YcedeHHas mupaMuja. Terpasip.
Cummerpun B KyOe, B mapajuiesienuiiesie, B mpu3Me u nupamuae. CedeHus Kyoa, Ipu3Mbl 1 TUPAMHUJIBL.

[IpencraBienre O MpaBUIBHBIX MHOTOIPAHHUKAx (TeTpadape, Kybe, OKTadape, IOJeKa’aApe u
HKOCAdIpe).

Hunuaap u koHyc. YceueHHBIH koHyc. OCHOBaHUE, BBICOTa, OOKOBas MOBEPXHOCTH, 00pa3yroIas,
pa3BepTka. OceBble CEUeHUsT U CEUYEHMs, NapajuiesibHble ocHoBaHuio. Illap u cdepa, ux cedeHwus.
KacarenbHast mimockocTs Kk cdepe.

O6beMm wu ero m3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
IOPSIMOYTOJIBHOTO TMapajulesienuieaa, Npu3Mel, wimHApa. Popmynsl oObeMa NHUpaMHUIbl U KOHYcA.
®opMmyIbl IUIOLIAIM TOBEPXHOCTEN IIMIIMHPA U KOHYyca. PopMyIbl o0beMa 11apa U IIoMaau chepsl.

[TonoGue ten. OTHOMIEHUS MIIOMIa/Iel TOBEPXHOCTEH U 0O0BbEMOB MOIO0OHBIX TE.

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA Pa3JINYHBIX BUJIOB MHOTOTPAaHHUKOB, IIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIPaHHUKOB M BBINOJIHEHHE MOCTPOCHUS Ha HM300PAKEHUSX U MOJEIAX
MHOTOTPaHHUKOB. BbIuncieHne TMHEWHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(UTypaIusx,
apryMEHTHPOBAHME CBOMX CYXIEHHH. XapakTepucTUKa U HM300pakeHHWE CEUEHUs, pa3zeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulolazel mnoBepxHocTeil. IlocTpoeHne mpocTedmmx cedeHui Kyoa,
pu3Mbl, upaMuibl. [Ipumenenne GakToB U CBEACHUN U3 MJIAHUMETPUH.

O3HakoMJICHHE C BUJJAMUA CUMMETPH B IPOCTPAHCTBE, (POpMyIHpOBaHUE ONPEEICHUI U CBOMCTB.
XapakTepucTruKa CHMMETPHH TEJI BPAIEHUSI 1 MHOTOI'PAaHHUKOB. [I[prMeHeHre CBOMCTB CUMMETPUU IIpU
pemieHnH 3agad. lcrosib30BaHME MPUOOPETEHHBIX 3HAHWM ISl MCCIEIOBAaHUS M MOJEIUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHrne OCHOBHBIX MHOTOTPAaHHMKOB U BBIIOJIHEHHWE PUCYHKOB IO YCIOBUSM
3a/1ad.

O3HakoMJIeHHME C BUJAMU TeJI BpalieHus, (GopMylIHpoBaHHWE HX ONPEIEICHUNH ¢ CBOWCTB.
@opMmynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelbHOW K cdepe.
XapakTepucTuKa U u300pakeHHe TeN BpalleHUs, UX pa3BepTKU, ceueHus. Peenne 3a1a4y Ha MOCTPOEHHE
CEYCHMH, BBIUUCIICHUE JUIUH, PACCTOSHUM, YIUIOB, Iuomanei. [Iposenenne noka3aTesbHbIX PACCYKACHUN
mpu pemeHnn 3anad. [IppuMeHeHHe CBOWMCTB CHMMETPHMH IIPU PEUIEHUM 3a7a4 Ha Tela BpallCHUs,
KoMOuHauio Tei. M300pakeHre OCHOBHBIX KPYTJIBIX TeJl M BBHIIIOJIHEHUE PUCYHKA 110 YCIOBHIO 33/1a4H.

O3HakOMJIEHHE C MOHATHSAMH IUIOIIAIN U 00beMa, akcuoMaMH U cBoiicTBaMu. Perenue 3aaay Ha
BBIUUCIICHUE TIUIOUIa/ el MIOCKUX (UTyp C NPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IIaHUMETpuH. V3yuenue TeopeM O BBIUKCICHHMH O0OBEMOB IMPOCTPAHCTBEHHBIX TEJ, pEUIeHHE 3a7ay Ha
npuMeHeHne GopMyn BbUMCIEHHS 00beMoB. WM3yuenue QopMyn 1A BBIUMCIEHUS IUIOLIAJCH
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MMOBEPXHOCTE MHOTOTPAHHUKOB W TeN BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIN
noBepxHOCTU cdepbl. Pemenne 3aau Ha BRIYUCIICHHE TIOLIA/Iel TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPHUSA BEPOSITHOCTEM

Tema 5.1 Di1eMeHTHI KOMOMHATOPUKH

OcHOBHbBIE TIOHSATUSI KOMOWHATOPUKHU. 3aJauyd HA MOJCYET YKCIa Pa3MEIICHUM, MEepecTaHOBOK,
couetanuii. Pemenue 3anaq Ha nepedop BapuantoB. @opmysna Ounoma HeroToHa.

CaoiicTBa OMHOMHHANBHBIX K03 durmenton. Tpeyronpuuk [ackans.

Buabl yueOHO# 1eATeJIbHOCTH

N3ydenne npaBuiia KOMOMHATOPHUKY W IPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 33]1a4.

Pemennie koOMOMHATOPHBIX 33/1a4 METOAOM Iiepedopa U MO MPaBHITY YMHOKEHUS.

O3HaKOMJICHHE C MOHATUSMH KOMOMHATOPHKH: Pa3MEIICHUSIMUA, COUETAaHUSIMHU, TIEPECTAHOBKAMHU U
dbopmynamu uist ux BbrauciaeHus. OObsicHEeHUE U MpuMeHeHue GOopMyIl JUIsl BBIYUCICHUS pa3MeEIIeHUH,
IIEPECTAHOBOK W COYETAaHUM Mpu peuieHUH 3anad. O3HakomieHue ¢ OuHomoMm HbproToHa u
TpeyroabHukoM [lackans. Pemienue mnpakTudeckux 3afad C HUCHOJIB30BAHUEM IMOHSATHI W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COOBITHH. JIMCKpeTHAs CitydaiiHasi BETUYNHA, 3aKOH €€ pacipeieIeHusI.

UucnoBble XapakTEPUCTUKH AMCKPETHOM ciydaiiHON BenuuuHbl. [loHSATHE O 3akoHE OOJBIINX
YHCel.

[IpencraBienne AaHHBIX (TaONUIIBI, AMATPAMMBI, TpadUKH), TeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupMeTnieckoe, Mmeauana. [loHaTre o 3a1a4ax MaTeMaTHYECKON CTATHCTUKH.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccUYecKoro OMpEAesIeHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTU, TEOPEMBI O CyMME
BeposiTHOCTEN. PaccMoTpeHre mpuMepoB BBIYMCIIEHUSI BEpOSITHOCTEH. PeleHue 3amay Ha BBIYMCICHHE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHUE C MTPEICTABICHUEM YUCIOBBIX JAaHHBIX U UX XapaKTEPUCTHUKAMHU.

Pemenne npakTudyeckux 3aaaq Ha 00pabOTKY YUCIOBBIX JaHHBIX, BHIYUCICHUE UX XaPaKTEPUCTHUK.

3 YCJOBUS PEAJINBAIIMA YYEBHOM U CIUIIJIAHBI

3.1 MarepuajbHO-TEXHHYECKOe 00ecredyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOHM JUCHUIUIMHBI IPEIYCMOTPEHBI CIICAYIONINE CIICeIUAIbHbIC
TIOMCEIIICHUA U OCHAILICHUC:

Tun n HamMeHOBaHMeE

Ocnameﬂne CIICHUAJBHOTO MOMCIICHU A
CIICINAJbHOI0 IMMOMCIICHUSA

KaOMHET MaTeMaTHYeCKUX AUCUUIUIMH | MynbTUMENIUiHbBIE  CpEeACTBA  XpaHEHHWs, Nepefayd u
IIPEACTABIICHUS nH(pOopMaIuu. VYyeOHo-MeToaruecKast
JOKYMEHTalus, T1JaKTHYECKHE CPENICTBA.

3.2 YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIIMOHHOE 00ecrieYyeHHe peain3alui NPorpaMmbl

OcCHOBHbBIE HCTOYHUKH:

1. AntponoBa, H. B. Aunrebpa u Hayama mMarematuueckoro aHaims3a. KOHCHEKT JeKIuid
[DnexTpoHHBIH pecypce]: yueOHoe mocodue / H. B. AHTpOHOBa; MI'TY. - Marautoropck: MI'TVY, 2017. -
66¢.: Talm., rpad. Pexum JIOCTYyTIA:
https://magtu. mformsystema ru/uploader/fileUpload?name= S4 pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooOBEeKT.

2. bammakos, M. U. Maremartuka [ DnekTpoHHbIi pecypce] : yueonuk / baimvakoB M.M1. — Mocksa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocryna:
https://book.ru/book/929528
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JlonoTHUTeIbHbIE HCTOYHUKH:

1. HImuar, P. A. AnreOpa. 3agauyHUK-TIPAKTUKYM [DJIEKTpOHHBIA pecypc]: YueOHoe mocodue /
P. A. IImuar. — Caskr-IletepOypr: CIIGI'Y, 2016. — Y. 4. — 184 c¢. — Pexum pgocryna:
https://new.znanium.com/read?id=302340 — 3ari. ¢ 3kpaHa.

2. A63anoBa, H. M. Maremaruka: anreOpa v HadaJla aHaJIU3a, TeOMETpUs [ DIEKTPOHHBIN pecypc] :
npaktukyM [ CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, 10.®. CuBmnbkaeBa ; MITVY. -
Maruutoropck : MITY, 2017. - 1 osaekrpon. omnt. guck (CD-ROM). - Pexum mpocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true . — MakpoOOBEKT.

3. Aumenes, JI. T. MaTemaruka B npuMepax  3azadax A noAarotrosku k EI'D u nocrymienuto B
BVY3 [DOnektponnsiit pecypc]: yu. moc. / JI.T. Aumenes, 2-e uza., non. — MockBa: By3oBckuii yueOHUK,
HUIl UHOPA-M, 2016. — 336 c. — Pexxum nmocryna: https://new.znanium.com/read?id=32448 — 3aru. ¢
JKpaHa.

IIporpammuoe o0ecnieuenune u UHTepHeT-pecypcenl:

HanmenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JTULEH3UHN
MS  Windows 7 (mommwmcka | [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
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHO
Kaspersky Endpoint Security ans | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcnl

1. ®enepanbHbIi 1IeHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — DOIIMOP [DnekTpoHHbII
pecypc]. — Pexxum poctyna: www.fcior.edu.ru, cBo6ogHBIN. — 3ary. ¢ skpaHa. S3. pyc.

2. Enunas xosutekius nupoBbIX 00pa3oBaTeNbHBIX PECYpCcOB [DNEeKTpOHHBINH pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru, cBo6oHbIH. — 3ari. ¢ 3kpaHa. S3. pyc.

3. UHTYUT — HallMOHANBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cBOOOJHBIN. — 3ari. ¢ skpaHa. S3. pyc.

4. MEGABOOK: yHnuepcanbHas >HIIMKIoONeANs Kupunina u Medoaus. [DnekTpoHHbIH pecypc]. —
Pexum noctyna: https://megabook.ru/, ceoboansblif. — 3ari. ¢ skpana. S3. pyc.

5. ®denepanbHblil 00pa3oBareabHbId nopTan «MHPpopMamOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B oOpa3zoBaHum». [DnekTpoHHBIH pecypc]. — Pexxum moctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ard1. ¢ 3kpana. 3. pyc.

6. Ilopran uudposoro obpazoBanus. [DnekTpoHHBIH pecypce]. — Pexxum mocrtyma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariL. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypce]. — Pexxum noctymna: http://window.edu.ru/, ceo6oanbiid. — 3ari. ¢ skpaHna. f3. pyc.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOW JUCITATLIAHBI
KoHTpoib M OLICHKA pe3ynbTaTOB OCBOCHUS IJUCLMIUIMHBL OCYILECTBIISIETCS IPENOJABaTEIIEM B

MpOIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTalUH.

4.1 Texkymmii KOHTPOJIb

No Kontponupyemsie pa3ueinbt Konrtponupyemsie HanmenoBanue
} (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 BeBenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, I1P2,
asnena 1 Aaredpa 11P3, IIP4.IIPS, TIPS, Tecm
1IP10, I1P12
3 Tema 1.1. PazButne nonsarus o JIP4, JIP9, MP1 MP3, | lIpaxmuueckas paboma
qUCIIe MPY,IIPI, ITP2, ITP3, | (npakmuueckoe 3a0aHue)
11P4, IIP8 Tecm
4 T 12 ® JIP4, MP1, MP3, MP4, | IIpaxmuueckas paboma
ema 1.2 QyHxumA 1 rpaguxn MPY, ITP1, ITP2, IIP5, | (npakxmuueckoe 3a0anue)
IIPS8, IIP10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeMer 1 JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PHH, IIP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3adarnue)
J0TapruQMbI P10 Tlukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MPY, | Koumpoavhas paboma
azaes 2 OCHOBBI TPUTOHOMETPHUH 11P3, 11P4, ITP8, ITP10
7 Tema 2.1 OcHOBHBIE TOHSTHS JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma
Tpuronometpun. [IpeobpazoBanus 1IP3, I1P4, ITP8, ITP10 | (npaxmuueckoe 3adariue)
TPUTOHOMETPHUYECKUX BHIPAKEHHUM Tecm
8 Tema 2.2 TpuronomeTrpuyeckue JIP9, MP1, MP3,MP9, | [Ipakxmuueckas paboma
YPaBHEHUS U HEPABEHCTBA 11P3, ITP4, ITP10 (npaxkmuueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P H ’ ’ ’ ’
ayen 3 Hauana MPS, MP9, ITP1, ITP2, | Tocm
MaTEMaAaTHY€CKOI'0 aHAJIn3a I1Ps, ITP8, I1P10),
1IP11, IIP12
10 |1 JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
ema 3.1 [IpousBomHas KIIMH ’ ’ ’ ’ P P
deen I/IMCII—)ICHI/IG Py MPS5, MPY, IIP1, ITP2, | (npaxmuueckoe 3adarnue)
P 11Ps, TP, ITP10, Konmponvnas paboma
1IP11, 1IP12
11 | Tema 3.2. UuTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
IPHMEHEHHE MP5, MPY, IIPS, IIPS, | (npaxmuueckoe 3adarue)
11P10 Konmponvnas paboma
12 JIP9, JIP13, MP1, MP3,
Pa3znean 4 'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, TTP10
13 Tenta 4.1 KooDIHHATE 1 BEKTODLL JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PA p 11P6, I1PS, 1IP10 (npakmuueckoe 3adarnue)
14| Tema 4.2 [IpsiMble ¥ TUIOCKOCTH B ‘]/‘I/III))%’I;/[]I;;’, %ﬁi IA;[;:;{’ Ilpaxmuueckas paboma
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IPOCTPAHCTBE IIPY, ITP10 (npakmuueckoe 3adarue)
Konmponvnas paboma
15 | Tema 4.3 MHOTOTpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
KpyTJIbIe Tela MP4, MPY, IIP1, IP 3, | (npaxmuueckoe 3adanue)
11P6, 1TP8, ITP10 Konmponvnas paboma
Pa3nen S KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, ITP1, ITP7, I1PS,
. 1IPI13
BepPOATHOCTEl
Tema 5.1 DneMeHTbI JIP4,JIP9, MP1, MP3, Ilpakmuueckas paboma
KOMOHHATOPHKH MPY, IIP1, ITP7, ITP8 | (npaxmuueckoe 3adanue)
Tema 5.2 DneMeHThI TEOpUU JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSATHOCTEN U MAaTEMATUYECKOU MP9, ITP1, ITP7,IIPS, (npaxmuueckoe 3a0anue)
CTaTHCTUKH mpi3

4.2 Ilpome:kyTouHAs aTTeCTAUSA

[Ipomexxyrounasi arrectanus OOYYAIOMIMXCS OCYIIECTBIISIETCS TI0 3aBEPIICHUH H3Y4EHUS
JUCLUIUIMHBI U TI03BOJIET ONPECIUTh KaueCTBO M YPOBEHb €€ OCBOCHHUSI.
dopma MPOMEXKYTOUHON aTTeCTallMu MO JUcUUIUIMHE «MartemaTukay - JudQepeHIMpOBaHHbINA

3a4yeT B 1 CCMCCTPC U OK3aMCH BO 2 CEMCCTPEC.

No Konmponwsnuie eonpocwt oughgpepenyuposannozo Tema
3auema/OudaKmuyecKue eOuHUYbl

1 | ®Oynaknus. CBoiicTBa QyHKIMH: 00JaCTh onpeneieHus, Hynu GyHkinun, | Tema 1.2 OyHKIuu u
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YE€THOCTh-HEYETHOCTh, MOHOTOHHOCTD, | TpauKu
AKCTPEMYMBI, 00JIaCTh 3HAYCHH.

2 | OnpeneneHus CTEIICHH YKCIIa C Pa3IMIHBIME IMOKa3areassMu. CBoiCTBa
CTEIIECHEN. Tema 1.3 Kopuu,

CTENEHHU U JIorapuMbl
3 | Onpenenenue norapupma urcia. OCHOBHOE JIorapupMUIecKOe

TOX/1eCTBO. Teopemsl o orapudmax. Gopmyra nepexoaa OT OJTHOTO
OCHOBAHHS K JPYroOMYy.

4 | Onpenenenus TPUrOHOMETPUYECKUX PYHKIIHH.
Tema 2.1 OcHoBHBIE

5 OcHOBHBIC TPUTOHOMETPHUYCCKUEC TOXKICCTBA.

HOHATHS
6 | ®PopMyIbl CIOKEHHUS. TPUTOHOMCTPHH.
[TpeobOpazoBanmst
7 | ®opMyIbl IPUBEICHHS.
TPUTOHOMETPHUYECKUX
8 | ®opmyibl npeobpazoBaHMsI CyMMBI U Pa3HOCTU TPUTOHOMETPUUYECKUX BBIpOKEHU I
(byHKLIUH B IpOU3BEICHHE.
9 | OnpeneneHust 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMHA. Tema 2.2
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10 | ®opmynbl KOpHEH MPOCTEHIIUX TPUTOHOMETPUIECKUX YPaBHEHUIA. Tpuronomerpuueckue
ypaBHEHUS U
HEpaBEHCTBA
Ne Tunosble 3axaHus 11 DK3aMeHA Tema
Oobs13aTesqbHASA YACTh
1 Pemmre nokasarenbHOE ypaBHEHHE: Tema 1.3 KopHu, creneHu u
norapupmMbl
49x+1 =7 P q)
2 Pemrute norapudmudeckoe HepaBEHCTBO: Tema 1.3 KopHu, crenenu u
JorapupMbl
(2x—=7) > —1.
3 Yupocrure: Tema 2.1 OcHOBHBIE IOHATHUS
o TPUTOHOMETPHH.
cos cos 2a +tg asinsin2a.
[IpeobpazoBanus
TPUTOHOMETPUUECKUX
BBIPAXKECHUU
4 Pemnte TpuroHoMeTpuuecKoe ypaBHEHHUE: Tewma 2.2 TpuroHomerpuueckue
3 YpaBHEHUS U HEPABEHCTBA
2
sinsin 2x = —
2
5 Haiitn 3Ha4eHHe MPOM3BOIHOMN B TOUYKE X! Tema 3.1 IIpousBogHas
(GyHKIMH U €€ IPUMEHEHUE
Flx) = 2x3—4x2 o =1
T o3x—1 70T T
6 HaiiuTe HauMeHblIee 3HadeHne GyHKIuu y = x° — x2 — Tema 3.1 IlpoussonHas
8x + 4 mna orpeske [1;7]. (GYHKINU ¥ €€ IPUMCHEHUE
7 Haiigure mpoMexyTku Bo3pacTaHUsl QYHKIIMU: Tewma 3.1 [IpousBonHas
" GyHKIMH 1 €€ TIPUMEHEHUE
4
=-x*—-2x
Y72
8 Beruucnure HeonpeaeeHHbI HHTErpail: Tema 3.2 UnTerpai u ero
IIPUMEHEHUE.
1
f <§coscosx +2x —+/x | dx
9 K miockoctu npoBesnena HakinoHHast MA U neprieHIuKyJsip Tema 4.2 [IpsiMble U MIIOCKOCTH

MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IIIOCKOCTBIO

B IPOCTPAaHCTBC
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cocrasnser 30, Haitaure nivHbl HAKJIIOHHOW U €€ MPOEKIUH.
10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u
BEKTODBI.
a=(2;3-4); b=(1-2;1).
JlonoJIHUTeILHAS YaCTh
1 =3 1\* Tema 1.3 KopHu, crenenu u
Pemmte nokazarenbHOE HEPABEHCTRO: (= -2 < (=
2 8 norapupmMbl
2 Pemire TpUroHOMETpUUYECKOe ypaBHeHue: 3sin’x — 7 Tewma 2.2 Tpuronomerpuueckue
sin sinx cos cos x + 2cos?x = 0. YpaBHEHUS U HEPaBEHCTBA
3 Beruucnure miomans KpUBOJIMHEMHON Tpaeuu: Tema 3.2 UnTerpain u ero
IPUMEHEHUE.
y=x3 y=0; x=3.
4 B ocHOBaHWYU TIPSIMO TIPU3MBI JIKUT TPEYTOJIBHUK CO Tema 4.3 MHOTOrpaHHUKHU U
croponamu 39 cm, 17 cM u 28 cM. BbicoTa nmpu3Mbl COCTaBIISAET KpyTJIbIE Tella
20 cm. HaiiguTe noiaHyro MoBEpXHOCTh U 00BEM MPU3MBI.

5 Haiitu npon3BoaHy0 CI0XKHON QYHKIIUU: Tema 3.1 [IpousBogHas

(GYHKIIUHU U ee TPUMEHEHNE
. . X
y = Jln In sinsin S

Kpurtepuu oueHku ougghepenyuposannozo 3auema u Ik3amena

- «OTIANYHO» - TEOPETUYECKOe COJep’KaHHe Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOemnos,
yMeHUs cpOPMUPOBAHBI, BCE PEAYCMOTPEHHBIC MPOTPAMMON yueOHbIC 3aaHUs BBIOJTHEHBI, KAYECTBO
WX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pomIo» - TEOPETHYECKOe COJepKaHHEe Kypca OCBOCHO IIOJIHOCTHIO, 0e3 IMpoOeroB,
HEKOTOpBhIE yMEHHUs CQOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpPaMMOIl ydeOHBIE
3alaHuA BBIIIOJTHCHBI, HCKOTOPBIC BU/IbI SaHaHI/II\/’I BBIIIOJIHEHBI C OIIMOKaAMHU.

- «Y IOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJEepKAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeJIBI  HE HOCAT CYIICCTBEHHOTO XapakTepa, HEOoOXOIUMbIe YMEHHsS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON O00y4deHUS
yUeOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3aJIaHUI COJIEPKAT OMIUOKH.

- «HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMBbIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMMOKH.

[Ipunoxenune 1
AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI ObYYEHUASA

1. AKTHUBHBIE U HUHTCPAKTUBHBIC MCTOABI UCITOJB3YIOTCA IIPU MPOBCACHUN TCOPETHUICCKUX H
MPAKTUYCCKUX 3aHIATHIH:
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Pasgen/rema

HpI/IMeHHGMBIe AKTHUBHBIC U
HUHTCPAKTUBHBIC MCTObI

Kparkast xapakTepucTuka

Paznen 1 AnreGpa

Tema 1.2 ®ynkuum,
HUX CBOWCTBA U
rpaduku

I'pynnoseie nuckyccuu

Ha nepBoM sTamne kaxnaas rpymnmna U3ydaeT U
XapaKTEePU3yeT
GbyHKIHH.

CBOMCTBAa  3JIEMEHTapHBIX

Ha BTopoMm stane - aHamu3upys CBOWCTBA
(byHKIUH, CTPOST UX TPadUKH.

Ha TPETbEM JTare [IPOU3BOJAT

npeoOpa3oBaHus rpadrKoB.

Tema 1.3 Kophu,
CTEIIECHH,
Jorapu@msl

AHaJn3 KOHKPETHOW CUTYyalK1

Ha IIEPBOM 3TAII€ paCcCMAaTpPpUBAIOTCA CTCIICHU
C palyvOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT

HEJIOCTATKU IIPU PELICHUN YPAaBHEHUM.

Ha BrOopoM »3Tame - oOCyXIeHHE U IOUCK
pemieHust MpoOJieMbl, W KakK CIEACTBUE -
BBEJICHUE JIoTaprQMa uncia.

Pasnen 2 OcHOBEI
TPUTOHOMETPUHI

AHanu3 KOHKpPETHON CUTyalluu

CUTYyallUs-yIpaKHEHHUE Ha TeMy

«TpUroHOMETpPHS B OKPYKAIOLIEM MUPE».

Pasnen 3 Havama
MaTeMaTHYECKOTO
aHaiau3a

I'pynnoseie quckyccuu

Ob6cyxaenue  mpobIEeMbl
CBOWCTB (PyHKIUH,

HCCIeA0BaHUS
B MHUKpPOrpyHmax u
MpUBEJICHUE WX K OOIIEMy alrOpUTMY;
HaxoXKJIeHue Tuiomanen Guryp u oObeMOB
TEJ ¢ TOMOIIBIO ONPEIEICHHOr0 HHTErpaa

Pazpnen 4 I'eomerpus

Tema 4.3
MHoOrorpaHHuKky u
KpyTJbIE Tella

HenoBas urpa

Kaxxnas rpynma moiydaeT CBOKO 3agady Ha
BBEIYHCIIEHHE o0beMa

MHOTr'OrpaHHHUKa. prnna COCTaBJIACT IIJIaH

IOBECPXHOCTHU n

pelleHns U pemaeT 3ajady. 3aTeM TIpymna
3allMIIAET PEIIeHHe Yy JOCKH, OTBEYaeT Ha
BOIIPOCBL.
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NEPEYEHb IPAKTUUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conepxanue . KoanuectBo
HaunmeHoBaHHMe NPAKTHYECKUX 3aHITHI
TeMbI 4acoB
Pazgen 1 Anredpa 34
Tema 1.1 1. Apudmerndeckue neiCTBUS Hal pallMOHAIBHBIMU U 2
KOMIIJIEKCHBIMHU YHCIIaMHU.
Pa3ButHe nonsTHs
0 4ymclie 2. ToxnecTBeHHBIE TPEOOPa30BAHUS PALIIOHATBHBIX 2
BBIPaKCHUM.
3. Pemienue panmoHaNbHBIX YpaBHEHUI 2
4. PenieHue CUCTEM pallOHATbHBIX YPAaBHEHUN 2
5. Pemienue pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢ynkiuii. CBOMCTBa TMHEHHOM, 2
KBaJIpaTUYHO, KyCOUHO-TMHEHHOW U APOOHO-TUHEITHON
DyHKIMHU U o
GbyHKIHi.
rpaduku
7. Tloctpoenue u yTeHHe rpaguKoB PYHKIIHIA 2
Tema 1.3 8. Pemenune uppanmoHaNbHBIX YpaBHEHUH 2
Kopau, crenenn, | 9. IIpeoOpa3oBaHMs BRIPAKEHUH, COACPKAIIUX CTCIICHU U 2
sorapudMbl paavKaibl.
10. Pemrenue moka3zaTelbHBIX YpaBHEHHH. 2
11. Pemenue nokaszaTeabHBIX HEPABEHCTB. 2
12. Penrenue mokasaTelbHBIX YpaBHEHUH U HEPABEHCTB. 2
13. HaxoxeHue 3HaueHuil Jorapudma rno npou3BOJIbHOMY 2
ocHoBaHHIO. [lepexo1 0T 0THOTO OCHOBAHHUSA K APYTOMY.
Brruuciienue u cpaBHEHHE JIOTapH(PMOB.
JlorapudmMupoBaHue ¥ TOTCHIIUPOBAHKUE BBIPAKCHUH.
14. TTpubnuxeHHbIE BRIYUCICHUS U PEIICHUE MPUKIIATHBIX 2
3a1ad.
15. Pemenue norapuMu4ecKux ypaBHEHUM. 2
16. Pemrenue morapu(MUIeCcKUX HEPABEHCTB. 2
17. Pemenue norapu(pMU4eCKuX ypaBHEHHI U HEPABEHCTB. 2
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Pa3nes 2 OCHOBBI TPUTOHOMETPHH 17
Tema 2.1 18. Pagmanublii METOI U3MEPEHHUSI YTIIOB BpAILICHUS U CBSI3b C 2
rpaaycHoi mepoi. Haxoxnenue 3HaueHuin
OcHOBHbIE .
TPUTOHOMETPHUECKUX (PYHKITHIA.
MOHSTUSA
19. IIpeoOpa3oBanHmsi TPUTOHOMETPUICCKHIX BBIPAKCHHIA. 2
TPUTOHOMETPHH.
OCHOBHBIE TPUTOHOMETPUIECKUE TOXKICCTBA.
ITpeobpazoBanus =
20. [IpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKCHUH. 3
[PUrOHOMETPHUECKHX DopMyIBI CIOXKEHUS, YABOCHUSI. DOPMYIIBI TPUBEICHUS.
BBIPAKCHHIL 21. IpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKCHUH. 2
[IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUUYECKUX (PYHKIIUH
MIPOU3BEICHUE, TIPe0Opa30OBaHUE MPOU3BEICHUS
TPUTOHOMETPHUYECKUX PYHKIIHIA B CyMMY.
22. TlocTpoeHue rpaiKOB TPUTOHOMETPUUICCKUX (DYHKIIHIN C 2
MCIIOJIb30BAHUEM T€OMETPUUYECKUX MPEOOPA3OBAHMIA.
Tema 2.2 23. [IpocTeiinye TPUTOHOMETPUYECKHIE YPAaBHEHUS U 2
HEPaBCHCTBA.
Tpuronomerpuuec
KM€ ypaBHEHUA U | 24. TpUTOHOMETPUIECKUE YPABHCHHS H METOJIbI UX PEIICHHUS. 2
HEPaBCHCTBA
25. TpUroHOMETpPHYECKIE YPAaBHEHHS. 2
Pa3znen 3 Hauana maTeMaTH4ecKOro aHajim3a 30
Tema 3.1 26. YUucnoBas TOCJICHOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
BBIUMCIICHUS]  WIEHOB  TMocleaoBarenbHOCTH.  [Ipenen
IIpousBoaHas .
nocnezoBarenbHocTU. Haxoxxaenue npeenoB GyHKIHA.
¢byHKLIMU U ee
MPUMEHEHUE. 27. HaxoxieHue MPOU3BOIHBIX M0 OMPEIEICHHUIO. 2
28. IlpaBuna u Qopmynsl guddepeHpoBaHus, TadIULA 2
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (DYHKITUH.
29. BrruucieHnre Ipou3BOJHBIX CIOKHBIX (QYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICI 2
MIPOU3BOAHOMN. Y PaBHEHHUE KAaCATEIbHOM.
31. Obmras cxema uccneaoBaHus GyHKINU. 2
32. UccnenoBanue (YHKIHMA C TOMOIIbIO MPOW3BOJAHON U 2
MOCTPOCHHE TPA(YUKOB.
33. Haxoxnenre HauOOJIBIIETO W HAUMEHBIIETO 3HAYEHUS U 2

OKCTPEMAJIbHBIX 3HAYCHUH (I)YHKI_II/II/I. HpI/IKJ'Ia,Z[HLIe 3aJa4uun
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Ha 3KCTPEMYM.

Tewma 3.2 34. Nnrerpan u nepBooOpa3Has. Haxoxxnenne 2
HEOIPEICICHHBIX ~HMHTETPaJOB IpH [OMOIIM CBOWCTB
HuTterpan u ero
WMHTETPAaJIOB.
PUMEHEHHE.
35. HTerpupoBaHe METOI0M 3aMEHBI IEPEMEHHOM. 2
36. aTerpupoBanue pa3aundHbIMA METOAMHU. 2
37. Teopema Herorona-JleiiOuuma. Brruucnenue 2
OTIpe/IeNICHHBIX HUHTETPAJIOB.
38. Briuucnienue ornpeneaeHHbIX HHTETPaioB METOI0M 3aMEHbI 2
MePEMEHHOM.
39. Brruucnenue momaaei Gpuryp u o0beMoB Tel. 2
40. duznyeckue NPUI0KEHUS HHTErPAIOB. 2
Pa3nen 4 I'eomeTpus 32
Tema 4.1 41. Bexropsl. [edictBusi ¢ Bektopamu. [lekaproBa cuctema 2
KOOpJUHAT B MPOCTpaHCTBe. PaccTossHUE MeX Iy TOUKaMHU.
Koopannatse! u
BEKTODBI. 42. JlexapToBa cCUCTEMa KOOPIUHAT HA IJIOCKOCTU. Y PaBHEHUS 2
IIpsIMOM, OKPYKHOCTH. PemreHne 3amad Ha pacroyioKEHUE
MPSMBIX HA MJIOCKOCTH.
Tema 4.2 43. Pemenune 3a7a4 Ha MapajuIeIbHOCTh TPSMOU U INIOCKOCTH. 2
[Ipsmble u utockocT| 44, Pemnenne 3agad  Ha TEPHEHIUKYISIPHOCTH TMPSAMOH U 2
B IIPOCTPAHCTBE. TUTOCKOCTH.
45. PemieHne 3aady  Ha TNpUMEHEHHE TeopeM o0 Tpéx 2
MEPIICHIUKYIISpax.
46. Penienne 3a/1a4 Ha apauIeTbHOCTD TIOCKOCTEH. 2
47. Pemienue 3a/1a4u Ha ABYTPaHHBIEC YIJIbL. 2
Tema 4.3 48. PenreHue 3a1a4 Ha apajuIesenumne] u Kyo 2
Mpnuororpannuku | 49. Penienue 3a1a4 Ha IpU3My. 2
u Kpyribie Tena. | 50. Pemenue 3agau Ha mupaMumy. 2
51. Pemenue 3a1a4 Ha BBIYHCIEHUE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha MUIAHD. 2
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53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3a1a4 Ha map u cdepy. 2
55. Pemenue 3a1ay Ha KOMOMHAITUU T€OMETPUICCKUX TEJl. 2
56. Pemenue 3a1ay Ha KOMOMHAIIUY T€OMETPUICCKUX TEl. 2
Pa3nes 5. KomOMHaTOopuka, CTATHCTHKA U TEOPHA 4
BEPOATHOCTEM
Tema 5.1 57. Pemienne koMOMHATOPHBIX 3a1a4. Pa3menienus, coueranus 2
Y TIEPECTAaHOBKH.
JIEMEHTBI
KOMOMHATOPUKHU
Tema 5.2 58. Knaccuueckoe onpenenenne BepoITHOCTH, CBOMCTBa 2
BEPOATHOCTEH, TEOpEMa O CyMME BEPOSATHOCTEH.
DneMEHTBI TEOPUH .
Brruucienue BepoSTHOCTEH.
BEPOATHOCTEN U
MaTeMaTUIeCKOHN
CTaTHUCTUKU
HToro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

Kontponupyemslie
KonTponbhas paszesnbl (T?MBI) KonTpomupyembl OueHounbIe cpeicTBa
TOYKa yueOHOU € pe3ynbTaThbl
JCITUTIAHBI
Nel Pasznea 1. JIP4, JIP9, MP1 KonTpoasnas 1. Teopetnueckue
Aunredpa MP3, MP4, MP9, pa6ora BOIPOCHI
I1P1, ITP2, I1P3, 2. TunoBsle 3agaHus
IIP4, ITP5, IIPS,
1IP10, I1P12
Ne2 Paznen 2. JIPY, MP1, MP3, KonTpoabsHnas Tunoswle 3agaHus
OcHOBBI MP9, ITP3, ITP4, padora «OCcHOBBI
tpuronomerpun | 11P8, 1IP10 TPUTOHOMETPHUI)
Ne3 Paznen 3. JIPY, JIP13, MPI, KonTpoabsnas Tumnosesle 3amanus
Hauasa MP3, MP5, MP9, padora 1o Teme
matemaTuueckor | [IPL IIP2, IIPS, «IIpousBoaHasn
0 aHAJIN3a 1ips, 1TP10, ITP11, GyHKIUT U ee
P12 npuMeHeHHe»
KonTpoabnas Tunossle 3a7aHus
pabota no Teme
«HAHTerpaj u ero
NpUMeHeHHe»
Ned Pa3znen 4. JIPY, JIP13, MP1, Konrposbnass |1. 3amaumc
T'eomerpus MP3, MP4, MP9, | pa6ora «IIpsimbie IIOCTPOEHHEM
11P2, ITP3, ITP6, U IIOCKOCTH B yepTexka
11P8, I1P10 npocrpaHcTBe» 2. PacuerHble 3amaun
KonTpoubnas
pabota no teme
«MHOrorpaHHuKu
U KpYIJIble TeJay
Ne5 Pasznen 5. JIP4,JIP9, MPI, Kountpoabnasn Tect
Komo6unaropuka, | MP3, MPY, IIP], padora
CTATHCTHKA U 11P7, ITPS, ITP13
Teopust
BEpPOsATHOCTEH
Ne6 Jomyck HopTtdoano 1. IIpakTHueckue
sK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
Mpome:xyrou | Tuddepenpoann YcTHbIN 3a4eT Teopetnueckue
HasA B 3a4€T BOIIPOCHI 110
arrecTauus COJIEp>KaHUIO Kypca
IIpomexyTou OK3ameH JK3aMeHAUMOHHBbI | TUNIOBBIE 3a1aHUs
Hasi e
aTTecTanusa OMJIETHI
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JIUCT PETUCTPALIUUA UBMEHEHHUHU U TOIMMOJIHEHUHA

Ne Paznen padoueit Kparkoe coaepxanue U3MEHEHHUs/ I0TIOJTHEHUS Hara, [Toanuce
rn/m MpOrpamMmmal Ne mpoTokona|npencenarens
acenanus [1K [TK
Pabouas nporpamma y4eOHO#M aucuuminHbl «MaremaTukay
aKTyaJlu3MpOBaHa.
B pabouyio nporpaMmy BHECEHBI CIENYIOLIME U3MEHEHHS: | |
3 YCJIOBHA B cBsA3M ¢ 3aK/1I04€eHHEM KOHTPAKTOB CO CTOPOHHUMHU 08.09.2021 r.
gi‘;ggg%]l”ﬂ HIEKTPOHHBIMU OMOIHOTeUHBIMH cucTeMamu Db HPUTUIHM Ne
TTACLIATLTHHD] Axkanemus K-27-20 or 20.02.2020 r. UIT Bypuesa A.H.n0 *

31.03.2023 r., Cuctema 31eKTPOHHOr0 00y4eHHUs
«Axkagemus» K-39-21 ot 12.07.2021 r. OOO «AkanemMusi-
meaua» 10 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meamna» ¢ 01.09.2021 no

«DnekTpoHHoe u3natenbctso KOPAUT» ¢ 01.09.2021 no

r. OO0 3unanunym ¢ 01.09.2021 mo 31.08.2022 r.,

31.08.2022 r..OBC IOPAUT K-42-21 ot 12.07.2021 r. 000

31.08.2022 r., 3bC ZNANIUM.com K-44-21 ot 12.07.2021
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