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1 OBIIASI XAPAKTEPUCTUKA PABOYENH TIPOTPAMMBI  YUYEBHOIA
JUCLUIINHDBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHOH MUCHUIUIMHBI «MaTeMaTHKa» SIBISETCS YacThio 00pa30BaTeIbHON
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CICIMAIMCTOB CPEIHEr0 3BEHA IO CIEHHAIbHOCTH
cpenHero Mpo(eCCHOHAILHOIO 00pa30BaHUs TEXHOJOTMYECKOro Mpoduis HpodecCHoHaTIbHOTO
oOpa3oBaHMUs.

PaGouas nmporpamma cocraBieHa st O4HON (GOPMbI 00yUEHHS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHa

VYyeOnas aucuumiinHa «MaTemMaThka» OTHOCUTCS K 0011eo0pa3oBaTeIbHOMY IIUKIY MPOrPaMMBbI
MOJTOTOBKH CIICIIUAIICTOB CPEIHEr0 3BEHA M OTHOCHTCS K mpenMerHoil oOmactu @I'OC cpemnero
o0miero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

Pabouass mporpamma y4deOHOH AMCHMILINHBI «MaTeMaTHKa» HMEET MEXKIPEAMETHYIO CBSI3b C
o01eo0pa3oBarenbHbIMU yuyeOHBIMU AUCHUTUTMHAMH «Du3ukay, «MHpopmaTukay.

3HaHMUS U YMEHHUS, MOJTYYEHHbIE 00Oy4YarolMMUCS MPU OCBOEHUHU 0011e00pa3oBaTeabHON yueOHOI
TUCHUILTUHBL «MaTteMaTukay, yriiyolsioTcs U pacIIUpsIOTCA B MpoIlecce U3ydeHHs Y4eOHbBIX TUCIUTUINH
IIPOrpaMMbl MOJTOTOBKU CHEIMATIUCTOB CpeIHero 3BEHa €CTECTBEHHOHAy4YHOTO U
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 [InanupyemMble pe3yJbTaTbl 0CBOCHHUS IMCHUIIIHHBI:

OcBoenne cojepkaHus ydyeOHOM JUCHMIUIMHBI «MaTteMaThkay o0ecleunBaeT JOCTH)KEHUE
00y4aroIMMUCS CIEAYIONUX Pe3yabTaTOB:

JIMYHOCTHBIE pPe3yabTAThl

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HAyK¥U ¥ OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYP, & TAKIKE Pa3TUIHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMsI, OCO3HAHKUE CBOETO MECTa B MOJIUKYIHTYPHOM MUDE;
TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOpPa30BaHUIO, HA

JIP9 MPOTSKEHUH BCEH JKM3HU; CO3HATETFHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBUIO yCTIENTHON MpodecCHOHANBbHOM U 00IIECTBEHHON AESITENbHOCTH;

OCO3HAHHBIN BBIOOP OyayIeit mpodeccuu 1 BO3MOKHOCTEH pean3alui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TPO(HEeCCHOHATLHOM NESTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B peLICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATILHBIX
npobiewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTATh

YMEHHME CaMOCTOATEIbHO ONPENENATh LEIM JEATEIBHOCTM M COCTABIATH  IUIaHbI
NESTENIbHOCTH; CaMOCTOSITEJIBHO ~OCYLIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHPOBATh
MP1 | nesaTenbHOCTb; MCIONb30BaTh BCE BO3MOJKHBIE PECYPCHI JUIsl TOCTHIKEHHUS IOCTABIIEHHBIX
Hesnel W peaau3alvi IUIaHOB JESITeNbHOCTH; BIOUPATh YCIEIIHbIE CTPATETUU B PA3IUYHBIX
CUTYalUsX;

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

MP3
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHHS TPAKTHYSCKUX 3a/ad, MPUMEHEHHUIO
pPa3IMYHBIX METO/IOB IMO3HAHMS;

Mp4 | TOTOBHOCTE M CIIOCOOHOCTP K  CaMOCTOSITENIbHOM ~ MH(OPMAIMOHHO-TIO3HABATEIbHOM

JESTENIbHOCTH, BJIAJICHHE HABBIKAMHU IOJYYCHHUS HEOOXOAMMON WHGOpMAIMU U3 CIoBapei




pa3HbBIX THIIOB, yMEHHE OPHEHTUPOBATbCA B PA3IUYHBIX MCTOYHHKAX HH(MOpMAIHH,
KPUTHYECKH OILICHUBATh M WHTEPIPETHPOBATh MH(MOPMAIINIO, TOTYyYaeMyl0 U3 Pa3IUYHBIX
VCTOYHUKOB;

YMCHHUEC HUCIIOJIB30BaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOT Uit
(z[anee - I/IKT) B PCIICHUHU KOTHUTUBHBLIX, KOMMYHUKATUBHBIX W OPraHHU3allMOHHBIX 3aaa4 C

MP3 coOII0ACHHEM TpeOoBaHU 3PrOHOMUKH, TEXHHUKHU 0€30IacHOCTH, TUTHCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMM MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIMTENIBHBIX IIPOLECCOB, MX PE3YyJIbTATOB M OCHOBAHMM, TPAaHMIl CBOETO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMHPOBAHHOCTD MPEACTABICHUNA O MAaTEMATHKE KaK YaCTH MUPOBOU KYJIBTYpPBl U O MECTE
MaTeMaTHKd B COBPEMEHHOHM LMBMIM3AallMM, O CHOCO0aX OMHMCAHUS Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAIIBHOTO MUPA;

P2

c(OPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHYECKUX IOHATUSAX KaK O BaKHEHIIMX
MaTE€MaTUYeCKNX MOJENAX, MO3BOJIIIOIIMX OIKMCHIBATH M M3Yy4aThb pPa3HbIC IPOLECCHl H
ABJICHUS; IIOHMMAaHME BO3MOXHOCTHM aKCHOMAaTHYECKOTO IIOCTPOCHUS MaTeMaTHYECKHX
TEOPHIL;

I1P3

BJIAACHUC MCTOHAAMH MHOOKA3aTCJIILCTB W aJIrOPUTMOB PCHICHUA; YMCHHC HUX IIPUMCHATH,
IMPOBOAWTH NOKA3AaTCIbHBIC PACCYKACHUA B XO04C PCUHICHUA 3a1a4,

11P4

BJIAACHUC CTAHAAPTHBIMH IIpUCMaMHU PCIICHUA PAlUOHAJIBHBIX W HPPAIUOHAJIBHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/II\/JI N HCPABCHCTB, UX CUCTCM;

I1P5

c()OPMUPOBAHHOCTh TPEJACTABICHUH 00 OCHOBHBIX TMOHATHSAX, WACIX ¢  METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

[1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaxX; COPMHUPOBAHHOCTh YMEHHsI pacllO3HaBaTh Ha YepTekKax,
MOJIEISIX M B PEAJbHOM MHUpPE reoMeTpudeckue (purypsl; IpUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Ui peIlIeHUs TeOMETPUYECKHX 3ajJad M 3a1ad C
IIPAKTHYECKUM COJIEP)KAHUEM;

I1P7

C(l)OpMPIpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 mponeccax U SABJIICHUAX, UMCIOMIUX BepOHTHOCTHHﬁ
XapaKkTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€ajlbHOM MUPE, 00 OCHOBHEBIX IOHSITHIX
3HCMCHTapHOI>'I TCOpHUU BCPOHTHOCTCP’I; YMCHI/Iﬁ HaxXoJuTb W OHLCHHBATbL BCPOATHOCTHU
HACTYILICHUA COOBITUHA B HpOCTGI\/JIHII/IX MPAKTUYCCKUX  CUTyalUusiX W OCHOBHBIC
XAPaKTCPUCTHUKN CJ'Iy‘-I&fIHLIX BCJIMYHH,

I1P8

BJIaJICHUE HABBIKAMHM HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTpaMM IMPHU PEIICHUH
3a7a4;

P9

c(hOpMUPOBAHHOCTH TPEJCTABICHUN O HEOOXOIUMOCTH JOKA3aTeIhCTB MPU OOOCHOBAHUU
MAaTEMATHYCCKUX yTBCp)K,Z[GHHfI U poOJIM AaKCUOMATHKKU B TPOBCACHUHN ACAYKTHBHBIX
pacCyKJICHHI;

I1P10

c(OpPMUPOBAHHOCTh TMOHITHIHOTO ammapara Mo OCHOBHBIM pa3jieliaM Kypca MaTeMaTHUKH;
3HaHUU OCHOBHBIX T€OpeM, GOPMYJ U YMEHUS UX MPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMBbI
Y HAXOJWUTh HECTAHJIAPTHBIE CIIOCOOBI PEIICHHUS 3a]1aY;

I1P11

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

P12

c(OPMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX MATEMaTHYECKOrO aHajau3a U
UX CBOMICTBax, BJIaJICHHE YMEHUEM XapaKTepU30BaTh MoBeAeHHE (YHKIUI, UCTIOIb30BaHUE
IIOJIYYEHHBIX 3HAHWM JJI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

I1P13

BJIQJICHUE YMEHMSIMHU COCTABIICHHSI BEPOSTHOCTHBIX MOJENEH IO YCJIOBHIO 33Ja4d |
BBIYUCIICHUSI BEPOATHOCTH HACTYIJICHUS COOBITUH, B TOM YHUCIIE C NMPUMEHEHUEM (opmyi
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHM BEPOSITHOCTEH; HCCIENOBaHMS CIy4aiHbIX
BEJIMYMH 10 UX PACHPEIEIICHUIO.




2 CTPYKTYPA U COJAEP)KAHUE YUYEFHOU TUCHUTIINHBI

2.1 TemaTu4ecKui miaaH

Pa3nesn/ Tema 1uCHMIIINHEI

I[lnannpyemMble pe3y/ibTaThl OCBOCHUS
JUCIUIINHBI

IInanupyembie
pe3yJbTaThl
OCBOEHMSI
JAUCHUTIIHHBI

Bcero
CaMOCTOSITEJILH
asi padora
NMpaKTHYeCKHe
3aHSATHSA

Bsenenue

ro| JIEKIMH, YPOKH

Pa3znen 1 Anredpa

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

104 | 36 34 34

Tema 1.1. Pa3zBuTre nOHIATUA O UUCIE

JIP4, JIP9, MP1

MP3, MP9, IIP1,

1IP2, IIP3, I1P4,
1IP8

30 | 10 | 10 10

Tema 1.2 @ynkuuu u rpapuxu

JIP4, MP1, MP3,

MP4, MP9, IIP1,

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

22 | 10 8 4

Tema 1.3 KopHu, crenenu u orapudmsl

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

52 | 16 16 20

Paszpnen 2 OCHOBBI TPHTOHOMETPHH

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

47 | 15 15 17

Tema 2.1 OcHOBHBIE TIOHATHSA
TpuroHometpu. [IpeobpazoBanus
TPUTOHOMETPUYCCKUX BBIPAKEHUN

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

28 8 9 11

Tema 2.2 TpuroHoMmeTpuyeckue ypaBHEHUS U
HEpPaBEHCTBA

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

19 7 6 6

Paznen 3 Hauaa maTeMaTH4eCcKOro
aHaJam3a

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

102 | 36 | 36 30

Tema 3.1 IIpousBogHast GyHKIUH U €€
[IPUMEHEHUE

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

58 | 20 | 22 16

Tema 3.2. UuTerpan u ero npuMeHeHHe

JIPY, JIP13, MPI,

441 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 B BEKTOPHI 14 6 4 4 MP9, [IP6,I1PS,
IIP10

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

JIPY, JIP13,MPI,

MP3, MP4, MP?9,

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

Tema 4.3 MHOTOTpaHHHUKH U KPYTJIbIE TEIa 38 12 8 18

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

Paznen S KomOunaropuka, CcTaTUCTUKA U
Teopusi BepPOSITHOCTEM

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 DneMeHThl TEOPUU BEPOSITHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

Bcero 351 | 117 | 117 | 117

2.2 Coaep:xaHue y4eOHO# THMCHHUNIHHBI

BBEJEHUE

BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCHUIUIMHBI U 3HAKOMCTBO
00yJaronIuXcsi C OCHOBHBIMH YCIIOBUSMH M TPEOOBAaHUSIMU K OCBOCHUIO MPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

Marematuka B HayKe, TEXHHKE, YKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJIOTHSX M TMPAKTHYECKOU
nestenpHocTH. llenmm W 3amauum  W3ydeHHWss MaTeMaTuku Tmpu ocBoeHuu mnpodeccuir CIIO wu
cnernuanbHocTeit CI1O cnennansuocteit CIIO.

Buabl yueOHoi#l 1eATEIbHOCTH

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHUKH B HayKe, TEXHHKE, AIKOHOMHUKE, HH()OPMAIMOHHBIX
TEXHOJIOTHSIX W TNPAKTUYECKON JeATenbHOCTH. (O3HaKOMJIEHHE C ULEeIsIMU M 3aJayaMHd  U3Y4YeHUS
MareMatuku pu ocBoenuu npodeccuit CIIO u cnenmansrocteit CI10.

Paznen 1 AJITEBPA

Tema 1.1 PazBuTHE NOHATHSA 0 YHCJTIE

Lenple u pamnuoHanpHble 4yucna. JlelicTBuTenbHbie uYucna. [IpuOMMKEHHbIE BBIUMCICHHUS.
KommnekcHpie uwncna. PamuoHanbHble ypaBHEHUsI M HEpaBEHCTBA. PaBHOCHIIBHOCTh ypaBHEHHI,
HEpaBeHCTB, cucteM. OCHOBHBIE MPUEMBI UX pelIeHUs (Pa3j0KeHHE HA MHOKUTENHU, BBEJICHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeTonn). MeToa HHTEpBaJIOB.

Buabl yueOHoIl 1eATeJIbHOCTH

BrinonHenue apudmMeTHIecKux AMCTBUI HaJ YMCIaMU, COYETasl YCTHBIC U MUCbMEHHBIC TPUEMBI;

HAXO0XJICHUE TMPUOIIKEHHBIX 3HAYCHUS BEJIMYMH U MOTPENIHOCTEH BBIYMCICHUHN (20COTIOTHOW U
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OTHOCHUTEIIbHOW); CpaBHEHHE YMCIIOBBIX BBIPAKEHHI;, HAaXOXJEHHUE OMIHMOOK B IMpeoOpa3oBaHUAX H
BBIUUCIICHUAX (OTHOCUTCSA KO BCEM IIYHKTaM IPOrPaMMBbl).

O3HaKOMJICHHE C IPOCTEHITUMH CBEACHUSMH O KOPHSIX alreOpandecKiuX ypaBHEHUH, MOHATUAMHI
UCCJIEIOBaHMs YPABHEHUM U CUCTEM YPaBHECHHUHU.

N3yueHnue Teopuu paBHOCWIBHOCTH YPaBHEHUN U €€ IMpUMeHeHUs. [I0BTOpeHue 3anucu pereHus
CTaHJAPTHBIX YpPaBHEHWH, NPUEMOB NpeoOpa3oBaHUS YPAaBHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHeHHIO. PeleHne cucrteM ypaBHEHUH C MPUMEHEHHEM pPa3IMYHBIX CIOcO00B. O3HaKOMIICHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHUWE CBOMCTB M TIpaduKOB (QYHKUUH IpH
pELICHUU HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

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

Tema 1.2 @ynkuuu u rpaguxku

Oynknun. OO0nacTe OmpefeNieHuss W MHOXKECTBO 3HAYCHHA, Trpaduk (YHKIUH, TOCTPOCHHUE
rpaduKoB (QpYHKIUH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIUH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCThH, TEPUOTUIHOCTS.
IIpomexxyTku Bo3pacTaHusi U yObIBaHMs, HauOoOJIblIee U HAUMEHbIEE 3HAUYEHUs, TOUYKH 3KCTpeMyMa.
I'paduueckas maTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEAIBHBIX MpoIeccax H
ABICHUX. Apudmernueckue onepaunu Haa pyHkuusaMu. CiaoxHas yHkuus (komnosuuus). [lonsrue o
HETPEPBIBHOCTH (DYHKITHH.

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

Buabl yueOHOI 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM rpaduka, onpeeneHre NPUHAUIEKHOCTH TOUYKU IpaduKky (yHKLIHU.
Omnpenenenve no popmyse npocreiieil 3aBuCUMocTy Buja ee rpaduka. Beipaxkenue no popmyne ogHon
nepeMeHHoi uepe3 apyrue. O3HaKOMJIEHHE C onpeaeiaeHHeM (QYHKIHMH, (OPMYIUPOBAHUE €ro.
Haxoxpaenue oGmactu ompeneneHuss U obsacTy 3HayeHUH (yHKuuu. O3HAKOMIIEHHE € NpUMEpaMu
(GYHKIMOHATIBHBIX 3aBHCUMOCTEH B peasibHBIX Mpolleccax U3 CMEKHBIX AUCHUIUIMH. O3HAKOMIIEHUE C
JIOKa3aTEJIbHBIMU  PACCYKJIEHUSIMU HEKOTOpPHIX CBOMCTB JIMHEMHOM U KBaJApaTMYHOM (YHKIIH,
IIPOBE/IEHUE HCCIICOBAHUS JIMHEWHOW, KYCOUHO-TMHEWHOW, JpOOHO-TMHEMHOM U KBaJpaTUYHOMN
¢byHkuii, nocrpoenue ux rpadukoB. [loctpoenne u urenue rpaduxoB ¢yHkuuil. MccnemoBanue
¢ynkuuu. CocraBieHue BU0B (QyHKIMI 110 JAHHOMY YCJIOBUIO, PEIIEHHUE 3a/1a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIHH.

Wzyuenune nouamus obpamnoi ¢ynkyuu, ONpeneNeHne Buia U nocmpoenue zpaguka oopamHoi
@dynkyuu, HaxodxicoeHue ee obracmu onpedeneHus u ooracmu 3Hadenui. [Ipumenenne CBOMCTB PyHKIIUN
IIPU UCCIIEI0BAaHUH YPABHEHUN U PELLIEHUH 331a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C IOHATHEM CIIOKHOU (DYHKITHH.

Tema 1.3 KopHu, crenenn u jorapudpmsl

Kopuu wu crenenu. KopHu HarypanbHOM cCTemeHM U3 4Mcia U MX cBoiicTBa. CTemeHu ¢
palMOHAIBHBIMM NOKA3aTeNsIMH, UX cBoMcTBa. CTENEeHU ¢ JEHCTBUTEIBHBIMU ITOKa3aTensimu. CBoiicTBa
CTENEHU C JICUCTBUTEIBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyuciaa. OcHOBHOe Jorapumudeckoe TOXAeCTBO. JlecaTuuHbie u
HaTypayibHbIe orapudmel. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

[IpeobpazoBanue anre0panvecKux BBIPKCHH. [IpeobpazoBanue paIrMOHATBHBIX,
UPPAIlMOHATLHBIX, CTETIEHHBIX, IOKA3aTeIbHBIX U JTOTapU(PMHUUECKUX BBIPAKCHUN.

[TokazarenbHas u norapudmuueckas GyHkuuu. Onpenenenus GyHKIUN, UX CBOWCTBA U TpapUKU.
[IpeobpazoBanus rpadukoB. [lapamnenbHbli IEpEeHOC, CUMMETPHsSI OTHOCUTENHHO OCeH KOOpIWHAT, U
CUMMETpHUsl OTHOCHUTEIbHO Hayalla KOOpAWHAT, CUMMETPHUS OTHOCHUTEIIbHO NpPSIMON, pacTsiKeHUE U
cKaTue BAOJb OCEl KOOpIUHAT.



[TokazarenpHble U JorapupmMudeckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX PEIICHUS (pa3loKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MMOJACTAHOBKA, TpaduyecKuil METON).

[TokazarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI X PEIICHUS.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-#i CTENEHM, CBOMCTBAMM pAJAMKAIOB U C IIpaBUJIaMU
cCpaBHEHUEM KopHeil. DOopMyJIMpOBaHHE OIPEACICHUS KOpPHS M CBOMCTB KOpHEH. BbluucieHue u
CpaBHEHHE KOpPHEH, BHINOJHEHNE MIPUKHUIKA 3HaueHHs KopHs. [Ipeobpa3oBanue 4HCIOBBIX U OYKBEHHBIX
BBIpQXEHUH, COMEpKallNX paaukaibl. BelmonHenne pacuyeroB mo (Gopmynam, coaepKalliuM paJuKabl,
OCYIIECTBIISII HEOOXOMUMBIC TOACTAHOBKM U TpeoOpazoBaHus. OnperencHre pPaBHOCHIBLHOCTH
BBIDOXKEHUI C pagukaiamu. PelieHne HppanMOHAIBbHBIX YypaBHEHHH. (O3HAaKOMJIEHHE C IOHSATHEM
CTENIEHH C JIEHCTBUTENbHBIM IOKa3arenaeM. HaxokIeHue 3HAaYeHWil CTENeHH, HCIOoJIb3Yys IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEACTBA. 3alUChIBaHHE KOPHS N-iil CTETNIEHU B BHJE CTENEHU C
IpoOHBIM TOKa3areneM U HaoOopoT. DopMylupoBaHHE CBOWCTB CTEICHEW. BhrumciieHue creneHeid c
palMOHANBHBIM II0KA3aTEJEM, BBINOJHEHUE MPUKHUIKUA 3HAYEHUs CTENEHHU, CPABHEHHUE CTEICHEM.
[IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHUH, COJEpPKAIINX CTENEHH, NPUMEHsSI CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHEHUH. (O3HaKOMIIEHHME C NPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIUMCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JIOTOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1ad Ha
CJIOKHBIE MPOLEHTHI.

Boinonnenue npeoOpazoBaHuil BbIpaXEHHUH, NpuMeHEeHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
crenened u Jorapudmon. OmpeneneHue o006IaCTH JOMYCTHUMBIX 3HAYEHUH JorapuMuuecKoro
BbIpakeHUs. Pelienue norapupMuieckux ypaBHEHUH.

Boruncnenue 3HaueHuil pyHKUIMU MO 3HAYeHHUIO aprymenTta. OmpeseneHue MOJ0KEeHUsI TOYKU Ha
rpaduke 1Mo ee KoopAWHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH Il CpaBHEHUS 3HAYCHUN
cteneneid u norapupmos. [TocTpoeHne rpaguKoB CTENEHHBIX U TOTapuPMUUECKUX (HYHKITUI.

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

Pa3znesn 2 OCHOBbBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbBIe NOHATUS TPUTroHOMeTpuH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHH .

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

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

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHuil. IlpeoOpazoBaHue CymMMBbl
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJICHHE U TPOM3BEIEHUS B CyMMy. BbIpaxkeHue
TPUTOHOMETPUYECKUX (YHKIIMM Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkuuu. CBoicTBa U rpaduKH CUHYca, KOCHHYCA, TAHT'€HCa M KOTaHT'€HCa.
[IpeobpazoBanus rpaduxoB. [lapamienbHplil TepeHOC, pacTsHKEHUE U CKATHE BJIOJIh OCEH KOOPAHHAT.

Buabl yueOHoil 1eATEIbHOCTH

N3yueHne paivaHHOrO METOJAa M3MEpPEHHs YIJIOB BpAIEHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yriioB BpalleHNus Ha OKPYKHOCTH, COOTHECEHHE BEIMUMHBI YTJIa C €r0 PacloIOKEHHEM.

®opMyIupoBaHHUE ONpPENEIEHUN TPUTOHOMETPUUYECKUX (YHKIUI UIsl yIJIOB IOBOPOTA U OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U 00BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYCHHUU
TPUTOHOMETPUUYECKUX (PYHKLUH 1O OJJHOM U3 HUX.

N3ydyenne ocHOBHBIX (OPMYJS TPUTOHOMETPHUH: (GOPMYIIBI CIIOKEHHUS, YABOCHHUS, MIPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKLUUN B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHUM TOYEK HA €IMHUYHOW OKPYXHOCTHU U NPUMEHEHHE MX
111 BbIBOZA ()OPMYJI IPUBEIECHUS.



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 APYIUX OOJIACTSIX 3HAHMSL.

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

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI H HEPaBEeHCTBA

TpuronomeTpuuecke ypaBHEHUsI U HepaBeHCTBA. [Ipocreiiiine TPUrOHOMETPUUECKUE YPaBHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBbIE MPHEMbl UX pELICHHs (pa3joKeHUE Ha MHOXKUTEINH,
BBEJ/ICHHE HOBBIX HEM3BECTHBIX). [IpocTeiiiie TpuroHoMeTpuYecKre HepaBeHCTBRA.

OOpaTHble TpUrOHOMETpUYECKUE PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TOHATHEM OOpaTHBIX TpUTOHOMeTpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKCHHYCa, apKKOCHHYyCa, apKTaHTeHca 4ucia, (GopMmynupoBaHWEe HX, W300pakeHHWE Ha CIUHUIHON
OKPY’>KHOCTH, IPUMEHEHUE MPU PELICHUU YPABHEHUI.

Pemenne mo ¢opMynaMm ¥ 1O TPUTOHOMETPHUECKOMY KPYTy MPOCTEUITUX TPUTOHOMETPHUSCKUX
ypaBHeHuil. [IpumeHeHne oOUIIMX METONOB pEIICHUS YypaBHEHUN (TpUBENEHUE K JIMHEHHOMY,
KBaJpaTHOMY, METOJ pa3JIOKEHWs Ha MHOXHTEIH, 3aMEHbl TIEPEeMEHHOW) TMpHU  pelIeHUHU
TPUTOHOMETPUYECKUX  YpaBHEHUH. YMEHHE OTMEeYaTb Ha  Kpyre peueHuss MNpOoCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

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

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIUI U OMpeeieHne Mo rpadukam ux
CBOWCTB.

Pasznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npenene IIOCJIEJ0BATEIBLHOCTH. CymectBoBanue npenena  MOHOTOHHOM OTrpaHUYEHHON
MIOCJIEI0BATEIBHOCTH. CymmMmupoBaHue MOCJIEI0BATEIBHOCTEH. beckoneuno yObIBaromas
reOMETPHUUYECKAsl IPOIPECCUs U €€ CyMMa.

[IpousBonnas. [loHsTHE O NMPOM3BOJHONW (YHKIMH, €€ T'€OMETPUYECKUN U (U3NYECKUN CMBICIH.
VYpaBHeHue KacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. IIpon3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX ¢QyHKUuH. I[IpuMeHeHne mnpPou3BONHON K
ucclieIoBaHuI0 (GYHKIUN U nmocTpoeHHto rpadukos. IIponsBoaHbie 00paTHOM (YHKIUU U KOMIIO3UIIUH
GyHKIUH.

IIpumepsl UCHOAB30BaHUS MPOU3BOAHON [UIsl HAXOXICHUS HAWJIYUIIEro PEelICHUs B IPHUKIAIHBIX
3amavax. Bropas nmpousBoHas, €e TeOMETPUUYECKU 1 (PU3NUECKHil cMbIci. HaxoxkaeHue cCKopocTH st
npoliecca, 3aJaHHOTro (GOPMYIOil 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 psja Ha MPUMEPE BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarolllell reoMeTpuyeckoil mporpeccuu. Pemienue 3amad Ha TNpuUMEHEHHE (OPMYJIbI CYMMBI
0EeCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSTHEM NpPOU3BOAHOM. M3yuenue u GopMynupoBaHue ee MEXaHMYECKOTO U
IrE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE ATOPUTMA BBIYUCICHMS IIPOU3BOJHON Ha NPUMEPE BBIYUCIECHHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buae. YcBoeHHe IMpaBuil TudEpeHIIUPOBaHNs, TaOIUIBI MPOU3BOIAHBIX 3JIEMEHTAPHBIX
byHKUMA, TpuMeHeHue I nuddepeHnupoBanns (QYHKIMN, COCTaBIEHUS ypPaBHEHHS KacaTCIIbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M TPOU3BOJAHOHM, (opmynupoBka ux. IlpoBenenue c
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MOMOIIBIO MTPOU3BOJHON MccieoBaHus (QYHKINH, 33aHHOW (popMynol. Y CcTaHOBIEHHE CBS3H CBOMCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHHe.

IlepBooOpasHasa u unTerpan. [IpumMeHeHne onpeneIeHHOr0 UHTErpaa A HaX0XKAECHUs Iuiouaan
KpuBoJiMHEHHOHN Tpaneruu. @opmyna HeroTona-Jlelionuna. [Ipumepsl mpuMeHEeHHs HHTErpajia B GU3HKE
Y TEOMETPUHU.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJICHWE C TMOHSATHEM HWHTErpajsa W MepBOOOpa3Hoil. V3yueHue mnpaBuia BBIYUCICHUS
nepBooOpazHoli M Teopembl HproToHa- JleiOnmma. Pemenue 3amad Ha CBsI3h MEPBOOOpa3HOM W ee
MIPOU3BOIHOM, BBIYHCIICHHE TIEPBOOOPA3HOM ISl JTaHHOU (YHKIINH.

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
qucio. PaznokeHne BEKTOpa 10 HANpaBIeHUAM. YTOJd MeXAy IByMs BeKkTopaMu. [Ipoekinus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOE IPOU3BeIeHNE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMATHYECKUX U TPUKJIAIHBIX 3a7ady.

Buab1 yueOHoii 1eATEIbHOCTH

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

HaxoxxneHue ypaBHEHMH OKPY)KHOCTH, C(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MeXAy
TOYKaMH. V3ydeHne CBOWMCTB BEKTOPHBIX BEJIMYMH, IPABWJI PaA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKIECHWS KOOpAMHAT BEKTOpa B NPOCTPAHCTBE, IpaBUI JEHCTBUU C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

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

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

O3HaKOMJIEHHE C J10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHUH O B3aHMHOM PACIIOJIOKEHHUHU NPSAMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue AByX NpAMBIX B IpocTpaHcTse. IlapamiensHOCT MPsAMON U IIOCKOCTH.
[TapannensHOCTH MIIOCKOCTEN. [lepneHIUKYISIPHOCTh TPSMON U TNIOCKOCTH.

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

Yron wMexay 1ockocTsaMH. [lepneHauKyasipHOCTh JBYX IUIOCKOCTEH. ['eoMerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAUICIBHBIA IMEPEHOC, CHUMMETPHsS OTHOCHUTEIBHO IUIOCKOCTH.
[TapannensHoE MIPOEKTUPOBAHUE. [Tmomans OpTOTOHAJIBLHON MPOEKITNH. N3o0paxenune
MPOCTPAHCTBEHHBIX (QUTYD.

Buabl yueOHo# 1eATeJIbHOCTH

@opMyIHpOBKa U MPUBEJICHUE JOKA3aTEJIbCTB IMPU3HAKOB B3aUMHOTO PACIOJIOXKEHHUS MPSMBIX U
wiockocTeil. Pacro3naBanue Ha deprekax M MOJENSAX Pa3jIMUYHBIX CIIyd4aeB B3aHMMHOIO PACIOJIOKEHHUS
IOpSMBIX M IUIOCKOCTEW, apryMEHTHMPOBAaHHE CBOUX CYXACHHH. DOpMyIMpOBaHHE ONPEIECICHUN,
MIPU3HAKOB M CBOMCTB MapauIeNIbHBIX M IEPIEHAUKYJSPHBIX IIJIOCKOCTEW, NBYTPAHHBIX M JIMHEHHBIX
yIJ10B. BBINOIHEHNE IOCTPOEHUS YITIOB MEXAY NMPSAMBIMH, NPSIMOI U INIOCKOCTBIO, MEKIY IIOCKOCTSIMU
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Mo OINMCAHWIO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMeHeHI/Ie MMPU3HAKOB U CBOMICTB PacCmoJIOKCHUA
NpsIMBIX U TUIOCKOCTEH MpU pemeHuH 3agad. M3o0paxeHne Ha PUCYHKaX M KOHCTPYHMPOBAaHUE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, IapaJJICIbHBIX HHOCKOCTCﬁ, YIJjoB
MEXIY MPSMOI U IMIIOCKOCTHI0 U 000CHOBAaHKE TOCTPOCHUSI.

Pemenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHuAa OT TOYKH D0
IJIOCKOCTH, OT MPSAMOIl 10 TNIOCKOCTH, MEX/TY INIOCKOCTAMHU, MEXK/1Y CKPELIUBAIOIIUMU IPIMBIMHU, MEKIY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopMyIHpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TEOpEMBbI CYyIIeCTBOBAHUS,
cBoiicTBa). M300pakeHne Ha uepTekax M MOJIENSAX PACCTOSHUS U OOOCHOBAaHUE CBOUX CYXKIICHUM.
Omnpenenenve W BBIYUCICHHWE pACCTOSIHMM B mpocTpaHcTBe. [Ipumenenue ¢opMmyn U Teopem
IUTAaHUMETpPUU I pCIICHUA 3aaa4. O3HaKOMIJIEHHE C ITOHATHEM napalyiICJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoiicTBamu. POpMyTUPOBAHUE TEOPEMBI O IJIOLIAJAN OPTOTOHAIBHOM MPOEKIIUU MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXJCHHI 0 B3aMMHOM PaCMOJI0KEHUHU MPOCTPAHCTBEHHBIX QUTYP.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmmnbl, pebpa, rpaHu MHOrorpaHHuka. PasBeprka. MHororpanHbsie yribel. Beimykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsimas u HawioHHas npusma. IIpaBuibHas npusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBunbHas mnupamuaa. YceueHHas nupamuia. Terpasap.
CummMerpuu B KyOe, B mapajijiesienumese, B npuzMe u nupamuze. Ceuenus ky0a, Npu3Mbl U MUPaAMUIbIL.

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

Hunuaap u koHyc. YceueHHBIH kKoHyc. OCHOBaHME, BBICOTa, OOKOBAasi MOBEPXHOCTh, 00pa3yoIas,
pasBeptka. OceBble CeUeHUs M CEUeHHs, MapaiuienbHble ocHoBaHuWio. lllap m cdepa, mx ceueHwms.
KacarenbHast mimockocTs Kk cdepe.

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
HOPSMOYTOJIBHOTO Mapajulesienuiesaa, Npu3Mel, HuauHApa. DPopMmynbl o0beMa MUPaMUABI U KOHYCA.
@dopmyIIbl TUIONIAIM TOBEPXHOCTEN IMIMHpPA U KOHYyca. PopMyIibl o0beMa 11apa U oAy cepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTHKA PAa3JINYHBIX BUJOB MHOTOTPAHHHUKOB, MIEPEYHMCIEHUE UX DJIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIPaHHUKOB U BBINOJIHEHHE MOCTPOCHHUS Ha HM300PAKEHUSX U MOJEIAX
MHOTOTPaHHUKOB. BbIdncieHne TMHEWHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(UTYypaIusx,
apryMEHTHPOBAHHUE CBOMX CYXICHMH. XapakTepucTuka U H300pa)keHUE CEUEHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulolazel mnoBepxHocTeil. IlocTpoeHue mpocTedmmx cedeHui Kyoa,
pu3Mbl, upaMuiel. [Ipumenenne (GpakToB U CBEACHUN U3 IUIAHUMETPHH.

O3HakoMJICHHE C BUJAMU CUMMETPHI B IPOCTPAHCTBE, (HOPMYIUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUHN TEJl BPAICHUs] U MHOTOI'PaHHUKOB. [I[pruMeHeHne CBOMCTB CUMMETPHUH MIPU
pemieHnH 3agad. Vcmonb3oBaHME NPUOOPETEHHBIX 3HAHWUM ISl MCCIEIOBAHUS M MOJIEIHUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHre OCHOBHBIX MHOTOTPAaHHHKOB U BBIIIOJIHEHUE PUCYHKOB IO YCIOBUSAM
3a/1a4.

O3HakoMJICHHME C BUJAaMU TeJl BpalleHus, (QopMylIHpoBaHHWE HX ONPEICICHUNW € CBOWCTB.
@®opMmynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpalleHUs, UX pa3BepTKH, ceueHus. Pelienre 3aa4 Ha OCTPOEHUE
CEYCHM, BBIUKUCIICHUE JUIUH, PACCTOSHUM, YIUIOB, Iuomaneu. IIposenenne noka3aTesbHbIX PACCYKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPHUM IIPU PEUICHUM 337a4 Ha Tella BpaLICHUs,
KoMOuHanuio Tei. M300paxeHne 0CHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHHE PUCYHKA MO YCIOBUIO 3aa4H.

O3HakOMJIEHHE C MOHATHSAMH IUIOIIAIN U 00beMa, akcuoMaMH U cBoiicTBaMu. Perenue 3aaay Ha
BBIUUCIICHUE TIUIOUIaJiell MIOCKUX (UIyp C NPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IUIaHUMETpuH. V3yueHue TeopeM 0 BBIUKCICHHH 00BEMOB MPOCTPAHCTBEHHBIX TEJN, pEIICHHE 337ad Ha
npuMeHeHne ¢GopMmyn BeMUCIEHHS 00beMOB. W3ydyenue QopMyn s BBIUMCIEHUS IUIIOLIAJCH
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MOBEPXHOCTE MHOTOTPAHHUKOB W Ted BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIU
noBepxHOCTU cdepbl. Pemenue 3a1au Ha BRIYMCIIEHUE TUIOMIA/IEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPHUSA BEPOSITHOCTEM

Tema 5.1 DiieMeHTHI KOMOMHATOPUKH

OcHOBHbBIE TIOHSATUSI KOMOWHATOPUKHU. 3aJauyd HA MOJCYET YKCIa Pa3MEIICHUM, MEepecTaHOBOK,
coueTtanuii. Pemenue 3anau Ha nepe6op BapuantoB. dopmyna 6uHoma HerotoHa.

CaoiicTBa OMHOMHHANBHBIX K03 durimenton. Tpeyronsuuk Iackans.

Buabl yueOHO# 1eATeJIbHOCTH

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

Pemennie koMOMHATOPHBIX 33124 METOZOM Tepedopa U Mo MPaBHIIy YMHOKEHUS.

O3HaKOMJICHHE C TIOHATUSMU KOMOMHATOPHUKH: Pa3MEIICHHUSIMH, COUCTAaHUSIMU, ITEPECTAHOBKAMH U
dbopmynamu juis ux BbranciaeHus. OObsicHEeHUE U MpuMeHeHue GopMyIl JUIsl BBIYUCICHUS Pa3MeEIIeHUIH,
[IEPECTAaHOBOK W COYETAaHUN npu peuieHUH 3anad. OzHakomieHue ¢ OuHomoMm HbproToHa u
TpeyroiabHukoM [lackans. PemieHue mpakTH4ecKHX 3ajad C HCHOJIB30BaHHWEM IMOHSATHUH W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAs CllydaifHasi BeJIMYMHA, 3aKOH €€ pacrpe/IeIcHusI.

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

[IpencraBienne AaHHBIX (TaONUIIBI, AMATPAMMBI, TpadUKH), TeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupMeTHIeckoe, Mmenuana. [loHsaTHe 0 3aja4ax MaTeMaTHYECKON CTaTUCTUKH.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccHYecKoro OMpeAesieHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMMeE
BeposiTHOCTE. PaccMoTpeHre mpuMepoB BBIYMCIIEHUSI BEpOsITHOCTEH. PelieHne 3aay Ha BBIUMCIIECHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MPEICTABICHUEM YUCIOBBIX JAHHBIX U UX XapaKTePUCTHKAMHU.

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

3 YCJOBUS PEAJINBAIIMA YYEBHOM U CIUIIJIAHBI

3.1 MarepuajbHO-TEXHHYECKOe 00ecrevyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOHM JUCHUIUIMHBI IPEIYCMOTPEHBI CIICAYIONINE CIICeIUAIbHbIC
MMOMCIIICHUA U OCHAIIL[CHUE:

Tun n HamMeHOBaHMeE

Ocnameﬂne CIICHUAJBHOTO MOMCIICHU A
CIICINAJbHOI0 IMMOMCIICHUSA

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMEIUIHbBIE  CpeICTBAa  XpaHEHWs, IHeperauu |
IIPEACTABIICHUS nH(pOopMaInu. VYyeOHo-MeToauecKast
JIOKYMEHTaIus, TUJaKTUYECKHE 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 pecypc]: yueOHoe mocodue / H. B. AHTpOHOBa; MI'TVY. - Maruutoropck: MI'TVY, 2017. -
66c.: Talm., rpad. Pexxum 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 / baimmakoB 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 [DJEKTpOHHBIA pecypc]: YueOHOoe mocobue /
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.®. CuBmibkaeBa ; 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 [Dnektponnsiit pecype]: 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 o0ecnieuenue u HTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne JloroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (moamwmcka | JI-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
omusHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip cBOOOIHO PacIpoCTpaHIEMOe 6eccpouHo

HNurepHeT-pecypcnl

1. ®enepanbHbIi 1IeHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — OIIMOP [DnekTpoHHbII
pecypc]. — Pexxum goctyna: www.fcior.edu.ru, cBo6ogHbIN. — 3ary. ¢ skpana. S3. pyc.

2. Enunas xosuekius 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. ¢ 3kpaHa. f3. pyc.

4. MEGABOOK: ynuepcanbHas >HIIIKIoNeANs Kupunna u Medoaus. [DnekTpoHHBIH pecypc]. —
Pexxum noctyna: https://megabook.ru/, ceoboansbIif. — 3ari. ¢ skpana. S3. pyc.

5. denepanbHBIl 00pazoBarenbHbId opTan «MHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH
B 00pa3oBaHUM». [DNEeKTpoHHBINA pecypc]. — Pexum goctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ard1. ¢ 3kpana. 3. pyc.

6. Ilopran nugppoBoro obpazoBanus. [DIeKTpoHHBIH pecypc]. — Pexxum noctyna: www.digital-
edu.ru, cBOOOIHBIN. — 3ariI. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypc]. — Pexxum noctyma: 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 TEKYIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalUH.

4.1 Texkymmii KOHTPOJIb

No Kontponupyemsie pa3ueinbt Konrtponupyemsie HanmenoBanue
} (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 Brenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, I1P2,
asnena 1 Aaredpa 11P3, IIP4.IIPS, TIPS, Tecm
IIP10, I1P12
3 Tema 1.1. PazBuTue nonarus o JIP4, JIP9, MP1 MP3, | llpakxmuueckas paboma
qUCIIe MPY,IIPI, IIP2, ITP3, | (npakmuueckoe 3a0aHue)
11P4, IIP8 Tecm
4 T 12 @ JIP4, MP1, MP3, MP4, | IIlpakxmuueckas paboma
ema 1.2 QyHxumA 1 rpaguxn MPY, ITP1, ITP2, IIP5, | (npakxmuyeckoe 3a0amue)
IIPS, IIP10, ITP12 Tecm
5 Tenta 1.3 KODHIL CTeMer 1 JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PHH, 1IP2, IIP3, ITP4, ITPS, | (npaxmuueckoe 3a0anue)
J0TapruQMbI IIP10 Tfuxmanm
Konmponvnas paboma
6 JIPY9, MP1, MP3, MP9, | Konmponvnas paboma
azaesn 2 OCHOBBI TPUTOHOMETPHH TIP3, 1IP4, ITPS, ITP10
7 Tema 2.1 OcHOBHBIE IOHATHUSA JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma
Tpuronometpun. [IpeobpazoBanus 1IP3, I1P4, ITP8, ITP10 | (npaxmuuecroe sadanue)
TPUTOHOMETPUYECKHX BHIPAKECHHI Tecm
8 Tema 2.2 TpuroHomeTpuyeckue JIP9, MP1, MP3,MP9, | [Ipaxmuueckas paboma
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, 11P10 (npakmuyeckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P H ’ ’ ’ ’
aspent 3 Hawaura MP5, MPY, IIPL IIP2, | Tecm
MaTEMaAaTHY€CKOI'0 aHAJIn3a I1Ps, I1P8, I1P10,
I1IP11, IIP12
10 T JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
ema 3.1 [TpousBomHas KITHH ’ ’ ’ ’ P P
deen HMCECHI/IC by MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3a0anue)
p 11Ps, TP, ITP10, Konmponvnasn paboma
11P11, IIP12
11 | Tema 3.2. MHTerpain u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
IPHMEHEHHE MP5, MPY, IIPS, IIP8, | (npaxmuueckoe 3a0anue)
11P10 Konmponvnasn paboma
12 JIPY, JIP13, MP1, MP3,
Pa3znean 4 'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, TTP10
13 Tema 4.1 KoopanHaTBI U BEKTOPBI P9, MP1, MP3, MP9, | Ilpaxmuvecxas paboma
. pa p I1P6, ITP8, ITP10 (npaxmuueckoe 3a0anue)
14 JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma
Tema 4.2 IIpsimble ¥ INIOCKOCTH B MP9, I1P2, ITP3, ITP6,

15




IPOCTPAHCTBE IIPY, ITP10 (npakmuueckoe 3a0awue)
Konmponvnas paboma
15 | Tema 4.3 MHOTOTpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
KpyTJIbIe Tela MP4, MPY, IIP1, IIP 3, | (npaxmuueckoe 3adanue)
11P6, 1TP8, ITP10 Koumponvnas paboma
Pa3nen S KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, ITP1, ITP7, I1PS,
. 1IP13
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 MaTEMATUYECKOU MP9, ITP1, ITP7,1IPS, (npaxmuueckoe 3a0anue)
CTaTHCTUKH nPI3

4.2 Ilpome:kyTouHAs aTTeCTAUSA

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

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTDPC.

No Konmponwsnuie eonpocwt oughgpepenyuposannozo Tema
3auema/OudaKmuyecKue eOuHUYbl

1 | ®ysknus. CBoiicTBa QyHKIMH: 00JACTh onpeneieHus, Hynu GyHkiuu, | Tema 1.2 OyHKIUYN 1
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 | OnpeneneHusi TPUTOHOMETPUUYECKUX (DYHKITHA.
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, crenenu u
norapupmMbl
49°+1 =7 prd
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 TpuroHometrpuyeckue
3 YpaBHEHUS U HEPABEHCTBA
2
sin sin 2x = —
2
5 Haiitn 3Ha4eHHe MPOM3BOIHOMN B TOUYKE X! Tema 3.1 IIpousBogHas
(GYHKIUM U €€ TPUMEHEHHE
Flx) = 2x3—4x? o =1
T o3x-1 70T
6 HaiinuTte HauMeHbIIee 3HaYeHne GyHKINN Y = x> — x2 — Tema 3.1 IIpousBogHas
8x + 4 wa orpeske [1;7]. (GYHKINHU ¥ ee MPUMEHEHHUE
7 Haiinure mpoMexxyTku Bo3pacTanus GyHKIIUN: Tema 3.1 IIpousBoanas
" (GYHKIIMH U €€ TPUMEHEHNE
4
=-x*—2x
Y72
8 Beruucnure HeonpeaeeHHbI HHTErpail: Tema 3.2 NnTerpai u ero
IIPUMEHEHUE.
1
f <§coscosx +2x —+/x | dx
9 K miockoctu npoBesnena HakinoHHast MA U neprieHIuKyJsip Tema 4.2 [IpsiMble 1 MIIOCKOCTH

MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IJIOCKOCTBIO

B IIPOCTPAHCTBE
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cocrasnser 30, Haitaure nivHbl HAKJIIOHHOW U €€ MPOEKIUH.
10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u
BEKTODBI.
a=(23-4);, b=(1 -2 1).
JlonoJHUTEbHAS YACTh
1 x=3 1\* Tema 1.3 KopHu, crenenu u
Pemmte nokazarenbHOE HEPABEHCTRO: | = -2Y < (=
2 8 norapudMsI
2 Pemmre TpUrOHOMETpHYECKOE ypaBHEHHe: 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 UnTerpai u ero
5 IPUMEHEHUE.
y=x>, y=0; x =3.
4 B ocHOBaHWYU TIPSIMO TIPU3MBI JIKUT TPEYTOJIBHUK CO Tema 4.3 MHOTOTpaHHUKHU U
croponamu 39 cm, 17 cM u 28 cM. BbicoTa nmpu3Mbl COCTaBIISAET KpyTJIbIE Tella
20 cm. HaiiguTe noiaHyro MoBEpXHOCTh U 00BEM MPU3MBI.

5 Haiitu npon3BoiHy0 CIOKHON QYHKIIUU: Tema 3.1 IIponsBonHas

GYHKIINY 1 ee TPUMEHEHUE
. . X
y = Jln In sinsin e

Kpurtepuu oueHku ougghepenyuposannozo 3auema u Ik3amena

- «OTIANYHO» - TEOPETUYECKOe COJep’KaHHe Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOemnos,
yMeHUs cpOpMUPOBAHBI, BCE MPEIYCMOTPEHHBIC MPOTPAMMON yueOHbIC 3ajaHUs BBIITOITHEHBI, KAY€CTBO
WX BBITTOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pomIo» - TEOPETHYECKOe COJepKaHHEe Kypca OCBOCHO IIOJIHOCTHIO, 0e3 IMpoOeroB,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil ydeOHBbIe
3aJJaHHS BHITIOJIHEHBI, HEKOTOPBIE BHUJIBI 33JAHUI BBITTOJIHEHBI C OITUOKAMH.

- «Y IOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJACpKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOoOXOIUMbIE YMEHHsS pabOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMO O0O0y4deHHUS
y4eOHBIX 33aJJaHU BBIITOJTHEHO, HEKOTOPHIE U3 BHITIOJTHEHHBIX 3aJIJaHHUI COJEPKAT OMIUOKH.

- «HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMBbIE
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIC 3aJaHuUsI COIepKAT TPyObIe OMUOKH.

18



[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl OBYUEHUA

1. AKTHBHBIE 1 UHTEPAKTUBHBIE METO/Ibl UCIIOJIB3YIOTCS IPU IPOBEACHUM TEOPETUUECKUX U
IIPAKTUYECKUX 3aHATUM:

Pasgen/rema

HpI/IMeHSIGMBIG AKTUBHBIC "
HUHTCPAKTUBHBIC MCTObI

Kpatkas xapakrepucTtuka

Paznmen 1 Anrebpa

Tema 1.2 OyHKIUH,
HUX CBOMCTBA U
rpaduku

I'pynnoseie nuckyccuu

Ha nepBoM srane kaxknaas rpymnmna u3ydaer u
XapakTepU3yeT  CBOMCTBA

byHKINH.

3JIEMEHTaPHBIX

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

Ha TPETbEM JTaIIc IIPOU3BOJAT

npeoOpa3oBaHus rpaduKoB.

Tema 1.3 Kophu,
CTEIIECHH,
Jorapu@msl

AHanu3 KOHKPETHOM cUTyauuu

Ha IICPBOM I3TalIC paCCMATPUBAIOTCA CTCIICHU
C palydOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT

HEJOCTATKU IIPU PELICHUN YPAaBHEHUM.

Ha BTOpOoM 3Tame - 0OCyXJEHHUE U TOHCK
pelieHuss MpoOJeMbl, W Kak CJCICTBHC -
BBEJICHHE JoTapudma yucia.

Pa3nen 2 OcHOBEI
TPUTOHOMETPUU

AHanu3 KOHKPETHOM CUTyalluu

CUTyalUsA-YIIPA)KHCHUC Ha TEMY

«TpUroHOMETpPHS B OKPYKAIOIIEM MUPE».

Pasnen 3 Hayana
MaTeMaTHYECKOTO
aHaiau3a

I'pynnoseie quckyccuu

OO6cyxnenue  mpoOJemMbl  HMCCIEIOBAHUS

CBOWCTB (yHKIMHM, B MHUKPOrpymdmax u
MpUBEIEHHE WX K OOIIEMy alTOpUTMY;
HaxOXXJIeHne Tuiomaneii Guryp mu oObeMoB

TEJI C IOMOIIBIO OIIPCACICHHOIO HHTCTpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOTOrpaHHUKY U
KpyTJble Tena

Jlenosas urpa

Kaxxnas rpynmna mosiydaer cBOK 3agady Ha

BBIYMCJICHHE  TIOBEPXHOCTH ®  oObeMma
MHOrorpaniuka. ['pymnma cocraBiser muiaH
pelieHuss U pemaeT 3aaady. 3aTeM TIpylma
3alllMIaeT pelIeHHe Yy JOCKH, OTBEYaeT Ha

BOIIPOCBHI.

19



NEPEYEHb IPAKTUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conepxanue . KoanuectBo
HaumeHoBaHue NPAKTHYECKUX 3aHATHI
TeMbl 4acoB
Pa3gen 1 Anredpa 34
Tema 1.1 1. Apudmerndeckue neHCTBUS HAaJl pallMOHAIBHBIMU U 2
KOMILJIEKCHBIMHU YHCIIaMHU.
Pa3Butue nonsrus
0 yucie 2. ToxpaecTBeHHbIE TPe0OpPa30BaHUs PALUOHATIBHBIX 2
BBIPaKCHU.
3. Pemienue paninoHalbHBIX ypaBHEHUN 2
4. Pemenue cucteM pallMOHAIbHBIX YPaBHEHUN 2
5. Pemienune panoHaibHBIX HEPABEHCTB 2
Tema 1.2 6. UccrnenoBanue pynkmuii. CBoiicTBa TMHEHHOMH, 2
KBaJIpaTUYHOM, KyCOUHO-TUHEWHOU U IpOOHO-IMHEHHOM
DyHKIUU U .
GbyHKIHi.
rpaduxu
7. Tloctpoenue u ureHre rpaduKoB QyHKIHIHA 2
Tema 1.3 8. Pemenune nppanmoHanbHBIX YpaBHEHUH 2
Kopau, crenenn, | 9. IIpeoOpa3oBaHMs BEIPAKEHUH, COACPKAIINUX CTCIICHU U 2
sorapudMbl paavKaibl.
10. Pemrenue nmokazaTellbHBIX YpaBHEHHH. 2
11. Pemenue mokazaTenbHBIX HEPABEHCTB. 2
12. Pemenue nokasatebHBIX YPaBHEHU U HEPABEHCTB. 2
13. HaxosxeHue 3HaueHuil Jorapudma mno npou3BOJIbHOMY 2
ocHoBaHMIO. [lepexo1 0T 0JTHOTO OCHOBAHUS K IPYTOMY.
Brraucrienye u cpaBHEHHE JIOTapH(PMOB.
JlorapudmMupoBaHue ¥ MOTCHIIUPOBAHKUE BBIPAKCHUH.
14. TlpubnuxeHHbIEe BEIYUCICHUS U PELLIEHUE MPUKIIAIHBIX 2
3ajad.
15. Pemenue norapuMuvecKux ypaBHEHUM. 2
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16. Pemenue norapu(pMu4ecKux HEPaBEHCTB. 2
17. Pemenue orapuMUIeCKUX ypaBHCHUM U HEPABCHCTB. 2
Pa3nen 2 OcHOBBI TPUTOHOMETPHUH 17
Tema 2.1 18. PagmanHbIil METOT M3MEPEHHUSI YTTIOB BPAIIEHUS U CBSI3b C 2
rpaaycHoil mepoid. Haxoxnenue 3HaueHuin
OcHOBHBIE .
TPUTOHOMETPUUECKUX (YHKIIHA.
MOHSTUSA
19. Ilpeo6pazoBaHuss TPUTOHOMETPUYECKUX BBIPAKEHUH. 2
TPUTOHOMETPHH.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
[Ipeobpa3oBanus =
20. IIpeoOpa3zoBaHusI TPUTOHOMETPHUUCCKUX BBIPAKCHHM. 3
[PUrOHOMETPHUCCKHX DopMyIIbl CIOXKEHHS, YABOCHUSA. DOPMYJIbI TPUBEICHUS.
BBIPQKCHHUIL 21. TIpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAKCHHIA. 2
[Ipeobpa3oBanre CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIUH
MIPOU3BECHNE, TPE0Opa30BAHNE TIPOU3BEICHUS
TPUTOHOMETPUICCKHUX (QYHKIIHH B CyMMY.
22. TloctpoeHne rpaduKOB TPUTOHOMETPHUYECKUX (DYHKITHIA C 2
WCTIOJIb30BAHUEM F€OMETPUIECKUX MPEOOPA30BAHUM.
Tema 2.2 23. Ilpocreiilme TPUTOHOMETPUIECKHIE YPaBHEHUS U 2
HEPaBEHCTBA.
Tpuronomerpuuec
KH€ ypaBHEHUA U | 24. TpuroHoMeTpu4ecKre ypaBHEHUSI U METO/IbI UX PEIICHHUS. 2
HEpaBEHCTBA
25. TpUroHOMeTpUYECKHE YPAaBHEHMS. 2
Pa3nesn 3 Hayana maTeMaTH4ecKoro aHaan3a 30
Tema 3.1 26. YUncnoBas mOCJICHOBATEIbHOCTh, CIIOCOOBI €€ 3aJaHus, 2
BBIUMCIICHHUS]  WIEHOB  TocleaoBarenbHOCTH.  [Ipenen
[IpousBoaHas .
nocneaoBarenbHoCTU. HaxoxaeHue npeaenoB GyHKITHA.
GbyHKIIMM U ee
IIPUMEHEHHUE. 27. Haxox1eHre MPpOU3BOIHBIX 110 ONPEACICHHIO. 2
28. IlpaBuna u Qopmynsl auddepeHpoBanus, TadnIULA 2
MIPOU3BOIHBIX dJIEMEHTAPHBIX (HYHKITUH.
29. Brrunciienre Npou3BOIHBIX CIIOKHBIX ()YHKITUH. 2
30. [Ipon3BoaHast: MEXaHUYCCKUI W TEOMETPUUYCCKUH CMBICI 2
MIPOU3BOAHOM. Y PaBHEHHUE KAaCATEIbHOM.
31. O6mras cxema uccie0BaHus QYHKINH. 2
32. UccnenoBanrie (YHKIIMH C TOMOIIBIO TMPOU3BOJHON H 2

MMOCTPOCHUE TPaPUKOB.
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33. Haxoxxnenue HauOOINBIIETO W HAWMEHBIIETO 3HAYCHUS W 2
SKCTpeMalIbHBIX 3HaueHu# (yHkimu. [Ipukiagaeie 3apa4uu
Ha 9KCTPEMYM.
Tema 3.2 34. UnTerpan " nepBooOpazHasi. Haxoxnenue 2
HEOIPECICHHBIX ~MHTETPaJOB MpH TOMOIIM CBOWCTB
HuTterpan u ero
MHTETPAJIOB.
pUMEHEHHE.
35. MHTEerprpOoBaHe METOIOM 3aMEHBI IEPEMEHHOM. 2
36. nTerpupoBanue pa3iMyHbBIMI METOJAMH. 2
37. Teopema Hrerorona-JleliOnumna. Brruucnenue 2
OTIpeJICIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPAIOB METOIOM 3aMEHBI 2
IIEPEMEHHOM.
39. Brruuciienue 1uiomiaei Guryp 1 00beMOB Tel. 2
40. duznveckue MPUI0KEHHUS HHTETPATIOB. 2
Pa3nen 4 I'eomeTpus 32
Tema 4.1 41. Bekropsl. [elictBus ¢ BekTtopamu. [lekapTroBa cucrema 2
KOOpJMHAT B IPOCTpaHCTBE. PaccTosiHue Mex 1y TOUKaMu.
Koopaunats! u
BEKTOPBI. 42. JlexapToBa cUCTeMa KOOPJIUHAT Ha MJIOCKOCTU. Y PaBHEHUS 2
npsMO#, OKpy)XHOCTU. PerieHue 3agay Ha pacrosioKeHue
NPSIMBIX Ha MIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4y Ha NapajieIbHOCTh MPSMON U MJIOCKOCTH. 2
[Ipsamblie u utockoctu| 44, Perienne 3agay  Ha TEpPHEHIUKYISIPHOCTh MPSMOH U 2
B IIPOCTPAHCTBE. IUIOCKOCTH.
45. Pemenne 3amad  Ha [pPUMEHEHHE TeopeM O TpeX 2
NEepIeHANKYIpax.
46. Pemenue 3a7a4y Ha NapajyieIbHOCTh TIOCKOCTEH. 2
47. Pemenue 3a1a4d Ha ABYTpaHHBIC YIJIbL. 2
Tema 4.3 48. PenreHne 3a/1a4 Ha NapajuIeyeuIe] U Kyo 2
Mpmuororpanauku | 49. PenieHue 3a1a4 Ha IPU3MY. 2
u Kpyrible Tena. | 50. Pemenue 3a1a4 Ha IUPaMULLY. 2
51. Pemenue 3a1a4 Ha BBIYHCIEHHE O0BEMOB U MOBEPXHOCTEH 2

MHOTI'OI'paHHUKOB.

22




52. Pemienue 3a71a4 Ha MATAHD. 2
53. Pemenue 3ama4y Ha KOHYC. 2
54. Pemenue 3a1a4 Ha map u cdepy. 2
55. Pemenue 3ama4 Ha KOMOMHAITMU T€OMETPUIECKUX TEJl. 2
56. Pemenue 3aa4 Ha KOMOMHAITMU T€OMETPUYECKUX TEJ. 2
Pa3nea 5. KomOMHaTOopuka, CTATHCTHKA U TEOPHA 4
BEPOATHOCTEM
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a1a4. Pazmernienus, couetanus 2
Y TIEPECTaHOBKH.
DIeMEHTEI
KOMOMHATOPHUKHU
Tema 5.2 58. Kimaccnueckoe omnpe/eieHne BepOSTHOCTH, CBOMCTBA 2
BEPOATHOCTEH, TeOpeMa O CyMME BEPOSITHOCTEH.
DNEeMEHTHI TEOPUH .
Brruucienue BepoSTHOCTEH.
BEPOATHOCTEN U
MaTeMaTHUYeCKOHU
CTATUCTUKHA
Hroro 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 | 1IP8, I1IP10 TPUTOHOMETPHUM)
Ne3 Paznen 3. JIPY, JIP13, MPI, KonTpoabsnas Tumnosesle 3amanus
Hauasa MP3, MP5, MP9, padora 1o Teme
matemaTuueckor | [IPL IIP2, IIPS, «IIpousBoaHasn
0 aHAJN3a 1ips, 1TP10, ITP11, GyHKIUT U ee
1pi2 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, | paGora «IIpsimbie IIOCTPOEHHEM
11P2, 11P3, ITP6, U IJIOCKOCTH B yepTexa
11P8, ITP10 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 H 11P7, ITPS, ITP13
Teopust
BEpPOsATHOCTEH
Ne6 JHomnyck ITopTdoano 1. IIpakTHueckue
IK3aMeHy/ 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 OMJIETEI
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JINCT PETUCTPALIMU W3MEHEHUI U TONIOJIHEHU N

No Paznen paboueit Kpatkoe conep)kaHue U3MEHEHHUs/ I0MOJTHEHHS Jara, [Toanmuce
/m | [MPOrpaMMbl Ne npoTokoJa|npeacenaresns
acenanus [1K [1K
Pabouas nporpamma y4eOHOM aucumiuiMHbel «MaremaTrukay
aKTyaJIM3upOBaHa.
! B pabouyio nporpaMmmy BHECEHBI CJIEAYIOMIHE U3MEHEHUS !
3 YCJIOBUA B EEHBH fzaxﬂmrgmﬁm KOHTPaKTOB ci; CTOPOHHUMH 8.09.2021 r.
PEAJIM3ALIMHU YNEKTPOHHBIMH OUOIMOTEUHBIMU cHCTEMaMH Db [TpoTokon Ne
YHEBHOH Axanemus K-27-20 or 20.02.2020 r. UIT BypueBa A.U.10 !

JTUCLUTTJIMHDBI

31.03.2023 r., Cuctema 31€KTPOHHOI0 00yUeHU
«Axkanemus» K-39-21 ot 12.07.2021 r. OOO «Axkanemusi-
meaua» 1o 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC IOPAUT K-42-21 ot 12.07.2021 r. 00O
«AnexTpoHHoe w3naTensctBo FOPAUTY ¢ 01.09.2021 mo
31.08.2022 r., 9bC ZNANIUM.com K-44-21 ot 12.07.2021 !
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,
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