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1 OBIIASI XAPAKTEPUCTUKA PABOYENH TIPOTPAMMBI  YUYEBHOIA
JUCLUIINHDBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CICIMAIMCTOB CPEIHEr0 3BEHA IO CIEHHAIbHOCTH
CpenHero podeccCHoHaIBHOTO o0pa3oBaHus COIMATIbHO-9KOHOMUYECKOTO npoduIIst
npodeccnoHaIbHOTO oOpa3oBaHwUs.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHAa

VYyeOnas gucuumiinHa «MaTemMaTHKa» OTHOCUTCS K 0011eo0pa3oBaTeIbHOMY IUKIY MPOTPaMMBI
MOATOTOBKU CHEIHUAIMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o0miero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

PaGouass mporpamma ydeOHOW AMCHMILIMHBI «MaTeMaTHKa» HMEET MEXKIPEAMETHYIO CBS3b C
o011eo0pa3oBaTelbHBIMU yYeOHBIMU AUCHUTITMHAMH «DPu3ukay, « MHbopMaTuka.

3HaHMUS U YMEHHUS, MOJTYYEHHbIE 00Oy4YarolMMUCS MPU OCBOEHUHU 0011e00pa3oBaTeabHON yueOHOI
JTUCIUILTUHBL «MaTteMaTukay, yriyOositoTCs U pacuIupsIOTCs B IPOIECCe H3yUeHUs! yUeOHBIX AUCHIUTIINH
MIPOTPaMMBI HIOJITOTOBKH CTIEIMAIACTOB CpemHero 3BEHA €CTECTBEHHOHAYYHOTO u
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 Ilnanupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

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

JIMYHOCTHBIE pPe3yJabTaThl

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu ¥ 0OIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JIUAJIOTe KYJIBTYp, a TAK¥KEe PA3TUIHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOpPa30BaHUIO, HA

JIP9 MPOTSHKEHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHHIO KaK
YCIIOBUIO yCTIENTHON MpodecCHOHANBbHOM U 00IIECTBEHHON AESITENbHOCTH;

OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 BO3MOKHOCTEH pean3aliui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TPO(HEeCCHOHATLHOM NESTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B peLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0IIEHAIMOHAIBHBIX
npobiewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTaTh

YMEHHME CaMOCTOSTENbHO ONpEAEHATh LEJIU JACSITEIbHOCTH W COCTaBJIATh  IUIAHBI
NESTEIbHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
MP1 | nesTeNbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS AOCTHMKEHMS IOCTaBJIEHHBIX
Hesnel W peanu3aluy IUIAaHOB AESITeIbHOCTH; BHIOMpATh YCIEIIHbIE CTPATErUy B Pa3IMYHbIX
CUTYalUsX;

BJIQ/ICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM M IPOEKTHOU
NeSITeIbHOCTH, HAaBBIKAMHU pa3pelleHus NpolieM; CIOCOOHOCTh ©  TOTOBHOCTH K

MP3
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIIeHUs TMPaKTUYECKHX 3aJlad, MPUMEHEHHIO
pPa3IMYHBIX METO/IOB IMO3HAHMS;

Mpa | TOTOBHOCTE M CIIOCOOHOCTh K CaMOCTOATEIbHOW HH(GOPMalMOHHO-TIO3HABATEILHOMN

JESTEIIbHOCTH, BIIAJICHHE HABBIKAMHU MOJIYYCHUs HE0OXOIMMON mH(OpMaIu U3 CloBapei




pasHBIX THIIOB, YMEHHE OPHUEHTHPOBATHCA B paA3IMYHBIX HCTOYHUKAX HH(OpMAIHH,
KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATh MH(GOPMAIUIO, MOTYYaeMyI M3 pa3iNdHbIX
VCTOYHUKOB;

YMCHHUEC HCIOJB30BaTh CpPCACTBA I/IH(l)OpMaL[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit
(z[anee - I/IKT) B PCIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX H OPraHU3allMOHHBIX 3a1a4 C

MP3 coOnrofcHreM  TpeOOBaHWA  IPrOHOMHUKH,  TEXHHKHU 0e30MMacHOCTH,  TUTHCHEI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBBIKAMHU [TO3HABATEIBHOMN pedieKCUn KaKk OCO3HAHUS COBEPIIAeMbIX JeHCTBUI 1

MP9 | MBICIINTENBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAaHUMU, T'PAHULl CBOErO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTD MPEACTABICHUNA O MaTeMaTHKe KaK YaCTH MHUPOBON KyJIbTYPHI U O MECTE
MaTeMaTHK{d B COBPEMEHHOM LMBWIIM3ALMU, O CIOCO0axX OMHUCAaHMs HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUN PEAIIBHOTO MUPA;

I1P2

c(OPMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHMYECKMX IOHATHSX Kak O Ba)KHEHIINX
MaTE€MaTUYeCKNX MOJENSAX, MO3BOJIAIOLIMX OIKCHIBaTh M M3y4aTh pas3HblE MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MOXKHOCTH AaKCHOMATUYECKOIO IIOCTPOEHUS MaTeMaTUYEeCKUX
TEOPHIL;

ITP3

BJIAACHUC MCTOHAAMH [IOKa3aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC HX I[PUMCHATD,
IMPOBOAWTH NOKA3AaTCIbHBIC PACCYKACHUA B XO04C PCUHICHUA 3a1a4,

I1P4

BJIIAICHUC CTAHAAPTHBIMH [IIPpHUCMaMU PCHICHUA palMOHAJIBbHBIX KW HPPAOUOHAJIbHBIX,
IMOKa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUUCCKHX ypaBHeHI/IfI 1 HCPABCHCTB, UX CUCTCM,

ITP5

c(hOpMUPOBAHHOCTh TMPEACTABICHUH OO0 OCHOBHBIX TOHSTHSAX, HJIEAX W METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C(pOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATh HAa YEPTEXKAX,
MOJIESIX ¥ B pEaJlbHOM MHpE FeOMETpPUUYECKHE (UIYypbl; MIPUMEHEHHE M3YyUYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyn A pelIeHUs Te€OMETPUUECKUX 337ad U 3a1ad C
IIPAKTHYECKUM COJIEP)KAHUEM;

I1P7

C(l)OpMPIpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 Imponeccax " SABJICHHUAX, UMCIOIIUX BCPOHTHOCTHLIﬁ
XapaKkTep, 0 CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHEBIX IOHSTHSIX
3JICMCHTapHOI>'I TCOpHHU BCPOHTHOCTCP’I; YMCHI/Iﬁ HaxXOoJuTb W OLCHUBATH BEPOATHOCTU
HACTYILICHUA COOBITUHA B HpOCTCI\/JIIHI/IX MPAKTUYCCKHUX  CUTyalUsAX W  OCHOBHBIC
XAPaKTCPUCTHUKN CJ'Iy‘-IElfIHLIX BCJIMYHH,

TIPS

BJIaZICHUE HABBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TMPU PEHICHUU
3a7a4;

P9

c(hOpMUPOBAHHOCTH TPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHUU
MAaTEMATHYCCKUX YTBep)KI[CHI/Iﬁ U poJixi AKCHMOMATHKU B TIPOBCACHUN JCAYKTUBHBIX
pacCyKJICHHI;

I1P10

c(OpPMHUPOBAHHOCTh MOHITHIHOTO alapara Mo OCHOBHBIM pa3JieliaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHATH; YMEHUS JOKa3bIBaTh TEOPEMbI
Y HAXOJWUTh HECTAHJIAPTHBIE CTIIOCOOBI PEIICHHUS 3a/1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJCIMPOBATH  pEallbHbIE  CUTYyallMd, HCCIIe0BATh
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

c(OPMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMAaTHYECKOTO aHAIM3a U
UX CBOMCTBAx, BJaJICHHE YMEHUEM XapaKTepU30BaTh MOBeAECHHE (PYHKLMN, HCIIOJIb30BAHUE
IIOJIYYEHHBIX 3HAHWM JJI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

P13

BIIQJICHUE YMEHMSIMHU COCTaBIICHHsS BEpPOSTHOCTHBIX MOJEIEH MO YCIOBHIO 33aJaud |
BBIYUCIICHHUS] BEPOSTHOCTU HACTYIUICHUS COOBITHIl, B TOM 4YMCJIE C MpUMEHEHHEM (opMyi
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHM BEPOSATHOCTEH; MCCIEJOBAHUS CIIydalHBIX
BEJIMYMH 10 UX PACHPEIEIICHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUEBHOU TUCITATIIUHBI

2.1 TemaTu4ecKui miaaH

YueOHas Harpy3ka

00y4arouuxcs
Bcero | B Tom uncie
Iliianupyembie
JIeK npak
Pa3nen/ Tema nucuunIMHbI M THYe PE3yILTATEL
", CKHe OCBOEHHS
AU CIUILINHBI
ypo 3aHs
KH THSA
Beenenue 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
aznes 1 Auredpa 68 34 34 IIP1, IIP2, TIP3, IIP4,
IIP5, TIPS, IIP10),
IIP12
JIP4, JIP9, MPI,
Tema 1.1. PazBuTue noHATHS O YHUCIIE 20 10 10 MP3, MP9, [IP],
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MPY, IIP],
Tema 1.2 @yHkiun u rpadpuxu 12 8 4 11P2. 1P, TIPS,
IIP10, IIP12
JIP9, MP1, MP3,
Tewma 1.3 Kopnu, crenieHu u iorapu@msr 36 16 20 MP9, IIP2, TIP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
aznes 2 OCHOBBI TPUTOHOMETPHUU 32 15 17 MP9, IIP3, I1P4,
TIPS, IIP10
Tema 2.1 OcHOBHBIE IOHATHUSI TPUTOHOMETPHH. JIP9, MP1, MP3,
[IpeoOpa3zoBanusi TPUTOHOMETPUIECKUX 20 9 11 MP9, IIP3, I1P4,
BBIPAKEHUM IIPS, IIP10
Tema 2.2 TpuroHoMeTpuueCcKre ypaBHEHUS U JIP9, MPI, MP3,
HepaBeHCTBa 12 6 6 MP9Y, TIP3, IIP4,
IIP10
JIPY, JIP13, MPI,
MP3, MP5, MP?9,
Pasnen 3 Hayana MmareMaTH4eCcKOro aHAJIN3a 66 36 30 [1P1, IIP2.1IP5, TIPS,
IIP10, IIP11, IIP12
JIPY, JIP13, MPI,
Tema 3.1 [IpousBoaHast GyHKIUH U €€ 38 29 16 MP3, MP5, MP9,
NIPUMEHEHNE IIP1, IIP2, IIP5, TIPS,
IIP10, IIP11, IIP12
JIP9, JIP13, MP]I,
Tema 3.2. UHTerpan u ero npuMeHeHUe 28 14 14 MP3, MP5, MP9,
IIP5, IIPS, IIP10
Pa3nen 4 I'eomeTpus 54 22 32 JIP9, JIP13, MPI,




MP3, MP4, MP9,
IIP2, IIP3, IIP6, TIPS,
IIP10
JIP9, MP1, MP3,
Tewma 4.1 KoopinHATHI M BEKTOPBI 8 4 4 MP9, [1IP6, IIPS,
IIP10
JIP9, MP1, MP3,
Tewma 4.2 [IpsiMble 1 MJIOCKOCTH B MIPOCTPAHCTBE 20 10 10 MP4, MP9, I[IP2,
IIP3, IIP6, IIP10
JIP9, JIP13,MP]I,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKH U KPYTJIbIe TEa 26 8 18 1IP1. IIP 3. IIP 6.
TIPS, IIP10
Pa3nen 5 KomOuHaTOpuKa, CTATUCTHKA H JIP4.JIP9, MP1, MP3,
Teopusi BEPOSATHOCTEM ’ 12 8 4 MP9, IIP1, ITP7,
IIPS, IIP13
JIP4, JIP9, MP1I,
Tema 5.1 DneMeHTH KOMOMHATOPHUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIP8
Tema 5.2 DneMeHTHI TEOPUU BEPOSITHOCTEH U JIP4, JIP9, MP1,
MaTeMaTUYECKON CTaTUCTUKHA 6 4 2 MP3, MP9, IIP,
IIP7IIPS, IIP13
IIpome:kyTo4yHas aTTecTalus, B TOM YHC/Ie 18 JIP4, MP9, I[IP1
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHO TMCHHUNIHHBI

BBEJIEHUE

BxonHo#t koHTposib. MHCTPYKTUBHBIN 0030p cojepkKaHusl y4eOHOW NUCUUIUIMHBI U 3HAKOMCTBO
00yYaroImuxcs ¢ OCHOBHBIMU YCJIOBUSAMHU M TPEOOBAHUSAMH K OCBOEHHUIO IIPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuania:

MaremaTka B Hayke, TEXHHMKE, SKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHSIX M IMPAKTUYECKOH
nesitenbHOCTH. llemm u  3amaum  w3ydeHuss MareMatuku mnpu  ocBoeHuu mnpodeccuit CIIO wu
cnenuansHoctei CIIO.

Buabl yueOHoii 1eATEIbHOCTH

O3HakoMJIEeHHE C pOJbI0 MaTeMaTWKM B HayKe, TEXHHKE, OSKOHOMHUKE, HH()OPMAIIMOHHBIX
TEXHOJIOTHSIX W TNPAKTUYECKON JeATeNbHOCTH. (O3HAKOMJIEHHME C LEIIMU M 33Ja4aMHU  H3Y4EeHUS
MaTeMaTHKu 1npu ocBoenuu npogeccuii CI1O u cnenmansHocteit CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3ButTHe NOHATHSA O YHCTIE

Hensie w panuoHanpHble uwncha. JlelictBurenbHpie uyucna. [lpubnuikeHHbIE BBIYHCICHHUS.
KommuiekcHbple uucna. PanyoHanbHble ypaBHEHHS M HEPAaBEHCTBA. PaBHOCUIIBHOCTb YpaBHEHMI,
HEpaBeHCTB, cucTeM. OCHOBHbIE NMPUEMBl UX PELIEHUs (pa3joKEHUE Ha MHOXKUTENIH, BBEJACHHE HOBBIX
HEM3BECTHBIX, MMOCTAaHOBKA, TpaduuecKuii MeTos1). MeTox MHTEpPBAJIOB.

Buabl yueOHoO# nesiTeJIbHOCTH

Brimonnenue apudmeTnueckux AeHCTBUN HAJl YUCIIaMH, COYETas YCTHBIE U MUCbMEHHbIE TPHEMBI;

HaXO0XJeHWE NMPUOIMKEHHBIX 3HAUYEHUS BEJIMYMH U MOTPEHIHOCTEH BBIYMCIECHUHN (a0COIIOTHOW U
OTHOCHUTEIIbHOW); CpaBHEHHE YHWCIIOBBIX BBIPAKEHHH; HAXOXJEHHUE OLIMOOK B IMpeoOpa3oBaHUAX H
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BBIYHCIIEHUSX (OTHOCUTCSA KO BCEM IYHKTAaM IIPOIPaMMBlI).

O3HakoMJIEHHE C MPOCTEHIIMMH CBECHUAMHU O KOPHSX aaredpandyecKux ypaBHEHUH, OHATUAMU
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHECHHUM.

W3ydyeHne Teopun paBHOCHIBHOCTH YPAaBHEHUH U ee MpUMeHEHHd. [loBTopeHue 3amucu pemeHus
CTaHJAPTHBIX YpaBHEHWI, NPUEMOB NpeoOpa3oBaHUS YPAaBHEHUUH JUIsl CBEACHUS K CTaHIApTHOMY
ypaBHeHMIO. PelieHue cucreM ypaBHEHUH C NMPUMEHEHMEM pAa3JIMYHBIX CIOco00B. O3HaKOMIIEHHE C
OOIIMMHU BONPOCAMU PEIICHUS HEPABEHCTB M HCIOJIb30BAHWE CBOMCTB M TpaduKoOB (QYHKUIUH IpH
pEILIECHNN HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHBIX CITIOCOOOB.

[IpuMeHeHHEe MaTeMaTHYECKMX METONOB Ul PELICHHs COACPXKATEIbHBIX 3alad M3 pa3IMYHBIX
o0acTeil HayKH U MPaKTUKU. HTeppeTupoBaHUE Pe3yJIbTaTOB C YUETOM PEabHBIX OTPAHUYCHUH.

Tema 1.2 @ynxkuum u rpaguku

Oynkiun. OO65nacTb ONpeAeieHus W MHOXKECTBO 3HAYeHMH; rpaduk (yHKIMH, HOCTPOEHHE
rpadukoB QpyHKUMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIMHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, HNEPUOTUYHOCTb.
[IpomexyTku Bo3pacTaHus M yObIBaHMs, HauOoOJbllle€ W HAWMEHbLIEE 3HAYEHMs, TOUKU SKCTpEMyMa.
I'papuueckas unTepnperauus. [Ipumepsl (QyHKIHMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
aBIeHUIX. Apudmernueckue onepaunu Haa GyHKuusaMu. Craoxnas yHkus (kommosunus). [lorsrue o
HENPEepbIBHOCTH (DYHKIIHH.

Oo6parnbie pyakmun. O6IacTh ompeneneHus U 00acTh 3HaueHHid oOparHoW (yHkmmu. ['padux
o0OpaTHOM (YHKITHH.

Buabl yueOHoil 1eATeIbHOCTH

O3HakoMJICHHE C TIOHATHEM NEPEMEHHOM, IpUMEpaMH 3aBUCUMOCTEH MEX/1y TepeMEHHBIMU.

O3HakomJieHHE C TIOHSATHEM rpaduka, onpeaeneHre MPUHAUICKHOCTH TOYKH TpaduKy (yHKIHH.
Onpenenenue no ¢popmyse MpocTeniiei 3aBUCUMOCTH BU1a ee rpaduka. Beipaxkenue no ¢popmyse oaHoi
nepeMeHHoi dyepe3 apyrue. O3HakomyIeHHE C ompeneneHueM (QyHKIuU, (OpMYyIUPOBAHHUE €TO.
Haxoxnenue obnactu ompezneneHus M oOiacTH 3HaueHUM ¢yHkuuu. O3HAKOMIIEHHE C IpUMepamu
(YHKIIMOHAJIBHBIX 3aBUCHMOCTEN B peajbHBIX IPOIECCaX M3 CMEXHBIX AUCHMIUIMH. O3HAKOMIIEHHE C
JI0Ka3aTeIbHBIMU  PAcCYKJICHUSAMU HEKOTOPbIX CBOWCTB JIMHEHHOM M KBaJpaTWU4YHOM (YHKUHUH,
MIPOBEJICHUE MHCCIEIOBAaHUS JIMHEWHOM, KYCOUHO-JIMHEHHOM, JpOOHO-IMHEHHOM W KBaJpaTHUYHOU
¢bynkuuii, noctpoenune ux rpapukon. Iloctpoenne u urenue rpaduxoB QyHkuuil. MccnenoBanue
¢byakuun. CocTaBieHue BUAOB QYHKIIUN TT0 JAHHOMY YCIIOBHUIO, PEIICHHUE 337]a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuit rpaguka GyHKIUH.

Wzyuenune nouamus obpamnoii ynkyuu, ONpeneNeHue Buia U nocmpoenue cpaguka oopamuoi
@yukyuu, Haxoocoenue ee ooracmu onpedenenus u ooracmu 3nadenuil. IlpuMeHeHne cBOMCTB GyHKINI
IIPU UCCIIEI0BAaHUU YPABHEHUH U PEILIEHUH 33/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C MIOHATHEM CIIOKHOU (PYHKIIUU.

Tema 1.3 KopHu, cTeneHu u Jorapugmsi

Kopun wu crenenu. KopHu HarypambHOM CTENeHM W3 4YHMCIa M MX CBoMcTBa. (CTemeHu ¢
palMoOHaIbHBIMU IOKA3aTEIsIMH, UX cBOMCTBA. CTENEHU C JAEHCTBUTENBbHBIMU NoOKazarensiMu. CBoiicTBa
CTEIICHH C JEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOe JorapupMuU4eckoe TOXKIeCTBO. JlecaTuyHbie W
HaTypayibHbIe Jorapudmel. [IpaBuna aelictuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpasoBanue anreOpanyecKux BBIPAKECHUI. ITpeoOpa3oBanue paloHaIbHbIX,
UPPaLMOHATIBHBIX, CTEIIEHHBIX, I0KA3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

[TokazarenbHast u norapudmudeckas ¢pynkiuu. Onpenenenus GyHKUUN, UX CBOMCTBA U rpadUKH.
[Ipeo6pa3zoBanus rpadukoB. [lapanienbHblil epeHOC, CUMMETPHUSI OTHOCUTENBHO OCell KOOpJWHAT, U
CUMMETpHUSl OTHOCHUTEIBHO Hayajla KOOPAMHAT, CUMMETPHUS OTHOCUTEIIBHO NpPSIMOMH, pacTsyKEHUE U
CKaTue BAOJb OCE KOOpIUHAT.



[Toka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHBIE PUEMBl UX pelICHHs (pa3iokKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA, 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
cpaBHeHUEM KopHeil. dopMmynupoBaHHE OINpeNeSeHUs KOPHA U CBOMCTB KOpHEW. Beruucienue u
CpaBHEHHE KOpPHEH, BHINOJIHEHNE MIPUKHUIKK 3HaueHHs KopHs. [IpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIpQXEHUH, COMEpKallNX paaukaibl. BelmonHenne pacuyeroB mo (Gopmynam, coaepKalliuM paJuKabl,
OCYIIECTBIISII HEOOXOMUMBIE TIIOJCTAHOBKM U TpeoOpaszoBaHus. OmnpeneneHne pPaBHOCHIBHOCTH
BBIDOXKEHMI C pagukaiaMu. PelieHne HppalMOHAIBHBIX YypaBHEHHU. (O3HAaKOMJICHHME C IOHSATHEM
CTENIEHH C JIEHCTBUTENbHBIM IOKa3arenaeM. HaxokIeHue 3HAaYeHWil CTENeHH, HCIOoJIb3Yys IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alUChIBAHME KOPHSA N-ii CTETNIEHH B BHJE CTENEHU C
IpOOHBIM TOKa3areneM U HaobopoT. DopMylIupoBaHHE CBOWCTB CTENEHEW. BhIumclieHne cTeneHen c
palMOHANBHBIM II0KA3aTEJEM, BBINOJHEHUE MPUKHUIKUA 3HAYEHUs CTENEHHU, CPABHEHHUE CTEICHEM.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPOKEHHH, COACPIKAIIMX CTEHCHH, MPUMEHSS CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHEHUH. (O3HAKOMIIEHHE C NPUMEHEHUEM KOpPHEH U CTEleHed Mpu
BBIUMCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JIOTOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1ad Ha
CJIOKHBIE MPOLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u gorapudmon. OmpeneneHue o00JACTH TOMYCTUMBIX 3HAUEHUN JOrapupMUYECKOTO
BbIpakeHUs. Pelienue norapupMuieckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KoopAWHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH Il CpaBHEHUS 3HAYCHUN
cteneneid u norapudmos. [locTpoeHune rpa kOB CTETIEHHBIX U JIOTapUMUIECKUX (DYHKITUH.

Pemenne mokaszaTenbHBIX MW JIOTapU()MUYECKUX YPaBHEHHUH H HEPAaBEHCTB I0 W3BECTHBIM
aIropuTMaM.

Pa3znesn 2 OCHOBbBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbBIe NOHATUS TPUTroHOMeTpuH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

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.

[IpeoOpa3oBaHus NPOCTEUIIMX TPUTOHOMETPUUYECKUX BbIpaxkeHHil. IlpeoOpazoBanue cymmbl
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJCHME W TPOM3BEAECHUS B CyMMYy. BrlpaxeHue
TPUTOHOMETPUYECKUX (YHKIIMM Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkiuu. CBoiCTBa U TpaguKH CUHYCa, KOCHHYCa, TAHT€HCA U KOTaHIeHCA.
[IpeobpazoBanus rpaduxos. [lapanienbHbli IEPEHOC, PACTKEHUE U CKATHE BAOIb OCEH KOOpAUHAT.

Buabl yueOHoil 1eATEIbHOCTH

N3yueHne paivaHHOrO METOJAa M3MEpPEHHs YIJIOB BpAIEHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yriioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €r0 PaclooKeHUEM.

dopMyIupoBaHHUE OINpPENEIEHUI TPUTOHOMETPUYECKUX (DYHKIUM Ui YIJIOB IOBOPOTA M OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U 00BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIAECTB JUISI  BBIYHMCICHHS  3HAYEHUU
TPUTOHOMETPUUYECKUX (PYHKLUH 1O OJJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYS TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIBOEHUS, IPeoOpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKUX (YHKLUUN B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLIEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHUM TOYEK HA €AMHUYHOW OKPYKXHOCTHU U NMPUMEHEHHE UX
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 ONIMCaHMS IPOLIECCOB B (PU3MKE U APYTUX OOJIACTSIX 3HAHMSL.

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

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI H HEPaBEeHCTBA

TpuroHomeTpuueckue ypaBHEHHUs U HepaBeHCTBA. [Ipocrelme TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHbIE MpPHEMbl UX peUIeHHs (pa3joKeHHE Ha MHOXKHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiilne TpUroHoMeTpuueckre HepaBeHCTBa.

OOpaTHble TPUTOHOMETpUYECKUE (PYHKIMH. APKCUHYC, QpKKOCHHYC, apKTaHT€HC.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TOHATHEM OOpaTHBIX TpUTOHOMeTpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKCcHUHyca, apKKOCHHYCa, apKTaHTeHCa dYHucia, (GopMynupoBaHHE HUX, H300paXeHHE Ha EAMHUYHOM
OKPY>KHOCTH, IPUMEHEHHUE NPU PEIIEHUN YPAaBHEHU.

Pemenne mo ¢gopmynaMm U 1Mo TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKHX
ypaBHeHui. [IpumeHeHune oOHIMX METONOB pEIIEHUs YypaBHEHUU (TpUBEIEHUE K JMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3jOKEHUS Ha MHOMKUTEJIM, 3aMEHbl I[EPEMEHHOW) MpU  pelIeHUU
TPUTOHOMETPUYECKUX  yYpaBHEHUH. YMEHHME OTMeYaTb Ha  Kpyre peuieHuss MpOoCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenne cBOWUCTB (YHKUIMN Ui CpaBHEHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peuIeHUsI TPUTOHOMETPUUYECKUX YPABHEHUN.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIIUHN U ONpe/IesieHre o rpadukam ux
CBOMCTB.

Paznesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPHMEHEHHE

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

[IpousBonnas. [loHsiTHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN W (PU3NYECKUIl CMBICI.
VYpaBHeHue KacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. [Ipon3BOJHBIE OCHOBHBIX 3JIEMEHTapHbIX (QyHKIUH. [IpuMeHeHHe NPOM3BOAHON K
ucclieIoBaHuI0 (GYHKIUN U nmocTpoeHHto rpadukos. IIponsBoaHbie 00paTHOM (YHKIUU U KOMIIO3UIIUH
GbyHKIHI.

IIpumepsl UCHOAB30BaHUS MPOU3BOAHON [UIsl HAXOXICHUS HAWJIYUIIEro PEelICHUs B IPHUKIAIHBIX
3amavax. Bropas mpousBoiHasA, €€ TEOMETPUUYECKUN B (pU3nUecKuil cMbIci. HaxokneHne cKopocTH aJis
npoliecca, 3aJaHHOTro (GOPMYIOil U rpaduKOM.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUUCIICHUSMU €€ WIEHOB. O3Hakomienue ¢ nouamuem npeoeia nociedosamenvrHocmu. O3HaAKOMIIEHUE
C BBIYUCIICHHEM CYMMBbI O€CKOHEYHOTO YMCJIOBOTO psja Ha MPUMEPE BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarollell reomeTpuyeckol mporpeccuu. PemeHue 3amad Ha TNpUMEHEHHE (QOPMYJbl CYMMBI
0EeCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C MOHSATHEM Npou3BOAHON. M3yuenue u GopMynupoBaHue ee MEXaHUYECKOTO U
TrE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA BBIYUCIEHHS IPOU3BOJHON HAa IPUMEPE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buae. YcBoeHue IMpaBuil TudepeHIUpOoBaHNs, TaOIUIBl MPOU3BOJAHBIX 3JIEMEHTAPHBIX
byHkumii, mpuMmeHeHue I auddepeHupoBanus (QyHKIUH, COCTaBICHUS YpPaBHEHUS KacaTelbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M TPOU3BOJAHOHM, (opmynupoBka ux. IlpoBenenue c
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MIOMOIIBIO MTPOU3BOJHON McCeoBaHus (DYHKIMHU, 33JaHHOM (OpMyIoi. Y CTaHOBIIEHUE CBSI3U CBOMCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

[TpumeHeHre TPOM3BOMHOW JJIS pEIleHUs 3a/1ady Ha HaXO0XJIEHHE HAMOOJBIIEr0, HAUMEHBIIETO
3HAYEHUS M Ha HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpan. I[IpumeHeHne onpeaesIeHHOro UHTerpaja A HaX0XKAEeHUs Iulouaan
KpuBoJinHelHOH Tpaneruu. @opmyna Hetotona-Jlelionuna. [Ipumepsl npuMeHeHHUs HHTErpajia B GU3HKE
U TEOMETPUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpaja W mepBooOpasHoil. M3ydeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoii U TeopeMbl HproToHa- JleiiOnuna. Pemenwe 3amad Ha CBs3b mepBoOOpa3sHON U ee
MIPOU3BO/IHOM, BEIYHCIICHHUE [TEPBOOOPA3HOM AJIsl AJAHHON (YHKITUH.

Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpajia sk BBIYUCICHUS (PU3NUECKUX BETMYMH U TUIOIIA/ICH.

Pa3znen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M1 BEKTOPBI.

[IpsimoyronbHast (iekapToBa) cucTeMa KOOpJAUHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXAY
IBYMS TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamol.

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Ci0KeHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
qucio. PaznoskeHne BEKTOpa 1Mo HaNpaBICHUSAM. YTOI MeXAy IByMs BekTopaMu. [Ipoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOE IPOU3BeIeHNE BEKTOPOB. Vcnonap30BaHNE KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMATHYECKUX U TPUKJIAIHBIX 3a7ady.

Bunab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C MIOHATUEM BEKTOpaA. M3yueHue nexkapToBoOil CUCTEMbBI KOOPAUHAT B IIPOCTPAHCTBE,
ITIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK M INTIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHMH OKpPY)KHOCTH, c(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MEXITy
TOYKaMH. V3ydeHne CBOWMCTB BEKTOPHBIX BEJIMYWH, IIPABUJ DPA3JI0KEHHUS BEKTOPOB B TPEXMEPHOM
[IPOCTPAHCTBE, IIPaBUJ HAXOXACHUSA KOOPAUHAT BEKTOpa B IPOCTPAHCTBE, IMPABWI JEHUCTBHUA C
BEKTOpPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

[IpuMeHeHHe Teopuu IIpU PELICHUM 3a4ad Ha JCHCTBUA C BeKTopaMmu. M3ydeHue CKalspHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM M INIOCKOCTH

IIpuMeHeHHe TeopUH IIpU PEIICHUM 3a1ad Ha JEHCTBUA C BEKTOPaMH, Ha KOOPAWUHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYMCIICHUS BEJIUYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue AByX NpAMBIX B IpocTpaHcTse. IlapamiensHOCT MPsAMON U IJIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [lepneHIUKYISIPHOCTh IPSIMOM U TNIOCKOCTH.

[lepnieHquKyIAp U HAKJIOHHAs. YTOJI MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroOJlL.

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApAICNIbHBIA IMEPEeHOC, CHUMMETPHUS OTHOCHUTENIBHO IIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [Tmomans OpTOTOHAIBLHON MPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpPOBKAa U NPUBEACHHUE JI0KA3aTENbCTB MPU3HAKOB B3aHMHOI'O PACIOJIOKEHUS IMPSAMBIX U
mIockocTeil. Pacio3HaBaHHe Ha depTexax M MOAEIAX PAa3jIMYHBIX CIy4aeB B3aWMHOIO PaCHOJIOKEHUS
IOpSMBIX M IUIOCKOCTEW, apryMEHTHMPOBAaHHE CBOUX CYXACHHH. DOpMyIMpOBaHHE ONPEIECICHUN,
MIPU3HAKOB M CBOMCTB MapajuIeNIbHBIX W MEPIEHIUKYISPHBIX IIOCKOCTEW, ABYTPAHHBIX WU JMHEHHBIX
YIJ10B. BBINOIHEHNE IOCTPOEHUS YITIOB MEXAY MPSAMBIMU, MPSMOM U MJIOCKOCTBIO, MEKIY IJIOCKOCTSAMHU
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Mo OINMCAHWIO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMCHCHI/Ie MMPU3HAKOB U CBOMICTB PacCmoJIOKCHUA
OpsSIMBIX M TUTOCKOCTEH TpW pemeHuH 3aaad. M3o0pakeHne Ha pPUCYHKAaX W KOHCTPYMPOBaHHE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, HapaJlJICIbHBIX HHOCKOCTeﬁ, YIJ0B
MEXy TIPSIMOH U TUIOCKOCTBIO 1 000CHOBaHHE TIOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUIOCKOCTH, OT MPSIMOH JI0 IJIOCKOCTH, MEXKIY TUIOCKOCTSIME, MEX/y CKPECITUBAIOIIUMU MPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHWe Ha dYEpPTE)KaX W MOJENISIX PACCTOSHHUS U OOOCHOBAHHME CBOWMX CYXKICHHIM.
OmnpeneneHue ¥ BBIYUCICHUE PACCTOSHUW B mpocTpaHcTBe. [Ipumenenue Qopmyn u  Teopem
IUTAaHUMETpPUU I pCIICHUA 3aaa4. O3HaKOMIJIEHHE C IIOHATHUEM napalyiICJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoricTBamMu. DOpPMyIIMPOBAHKE TEOPEMBI O TLIOMIAIA OPTOTOHAILHON MPOCSKIIMA MHOTOYTOJIbHHUKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXKIIEHUI 0 B3aMMHOM PaCIIOJIOKEHUH MMPOCTPAHCTBEHHBIX (HUTYD.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmnbl, pebpa, rpanu MHoOrorpanHuka. PasBeprka. MHororpanHbsie yriiel. Belmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsimas u HawioHHas npusma. IIpaBuibHas npusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBunbHas mnupamuaa. YceueHHas nupamuia. Terpasap.
Cummerpun B KyOe, B mapajuiesienumesie, B npume u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMUJIBI.

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

Hunuaap u koHyc. YceueHHBIH kKoHyc. OCHOBaHME, BBICOTa, OOKOBAasi MOBEPXHOCTh, 00pa3yoIas,
pasBeptka. OceBble CeUeHHUS W CEUYCHHA, MapajuienbHble ocHOBaHuio. lllap m cdepa, ux ceueHwus.
KacarenbHast mimockocTs Kk cdepe.

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
HOPSMOYTOJIBHOTO Mapajulesienuiesaa, Npu3Mel, HuauHApa. DPopMmynbl o0beMa MUPaMUABI U KOHYCA.
®opMmyIIbl IUIOMIAIM TOBEPXHOCTEHN IIMHAPA U KoHyca. @opMyibl o0bema 11apa U oA u cepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIPaHHUKOB M BBIIOJHEHHE IMOCTPOCHUS HA HM300pPaKEHUSAX U MOJENSIX
MHOT'OI'PaHHHUKOB. BbluncieHne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTYpaIusiX,
apryMEHTHPOBAHHUE CBOMX CYXICHMH. XapakTepucTuka U H300pa)keHUE CEUEHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulomazed mnosepxHocreil. IlocTpoenue mpocTteimmx ceyeHui Kyoa,
pu3Mbl, upaMuiel. [Ipumenenne (GpakToB U CBEACHUN U3 IUIAHUMETPHH.

O3HakoMJICHHE C BUJAMU CUMMETPHI B IPOCTPAHCTBE, (HOPMYIUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TeJl BPAIlEHUs] U MHOTOIPaHHUKOB. [IpuMeHeHne CBOWCTB CHMMETPUU NPH
pemieHnH 3agad. Vcmonb3oBaHME NPUOOPETEHHBIX 3HAHWUM ISl MCCIEIOBAHUS M MOJIEIHUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHre OCHOBHBIX MHOTOTPAaHHHKOB U BBIIIOJIHEHUE PUCYHKOB IO YCIOBUSAM
3a/1a4.

O3HakoMJICHHME C BUJAMU Tell BpamieHus, (HOpPMyJIHpPOBAHHUE HX ONPENEICHUNW UM CBOWCTB.
@®opMmynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpalleHUs, UX pa3BepTKH, ceueHus. Pelienre 3aa4 Ha OCTPOEHUE
CEYCHMI, BBIUUCIICHUE JIINH, PACCTOSHMM, YIJIOB, IUIoIanci. IIpoBeieHne 1oKka3aTeNbHbIX PACCyKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPHUM IIPU PEUICHUM 337a4 Ha Tella BpaLICHUs,
KoMOuHanuio Tei. M300pakeHre 0OCHOBHBIX KPYTJIBIX TEJ U BBIMOJIHEHHE PUCYHKA [0 YCIOBHIO 3aIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOIIAIU U 00beMa, aKkCHOMaMHU U cBoiicTBamH. Pemienue 3amau Ha
BBIUUCIICHUE TIUIOUIaJiell MIOCKUX (UIyp C NPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IIaHUMETpuH. V3yuenue TeopeM O BBIUHCICHHH O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pElICHHE 3aJay Ha
npuMeHeHne (GopMynn BbIUUCIEHHS 00beMOB. WM3ydeHue QopMmyn s BBIYMCICHHS IUIOLIA/EH
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MOBEPXHOCTE MHOTOTPAHHUKOB W Ted BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIU
noBepxHOCTHU cdepbl. Pemienue 3a1au Ha BBIYMCIIEHUE TUIOMIA IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TE.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 DiieMeHTHI KOMOMHATOPUKH

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

CBoiicTBa OMHOMHHANBHBIX K03 dunmenton. Tpeyronsuuk [ackas.

Buabl yueOHO# 1eATeJIbHOCTH

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

Pemennie koMOMHATOPHBIX 33124 METOZOM Tepedopa U Mo MPaBHIIy YMHOKEHUS.

O3HaKOMJICHHE C MOHATUSAMH KOMOMHATOPUKH: pa3MEIICHUSIMH, COUETaHUSIMH, TIEPECTAaHOBKAMHU 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 mnpakTUdeckux 3a7ad C HUCHOJIb30BAaHUEM IMOHSATHH W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COObITHH. JIMCKpeTHAs CilydaiiHasi BETUYMHA, 3aKOH €€ pacTpe/eicHusI.

UucnoBble XapakTEPUCTUKH IUCKPETHOM ciydaiiHOW BenuyuHbl. [loHSATHE O 3akoHe OONBIINX
YHCel.

[IpencraBienne AaHHBIX (TaONUIIBI, AMATPAMMBI, TpadUKH), TeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupMeTnieckoe, Mmenuana. [loHaTre o 3a1a4ax MaTeMaTHIECKON CTATUCTHKH.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiaccUuecKoro OMpeAesIeHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BeposiTHOCTE. PaccMoTpeHre mpuMepoB BBIYMCIIEHUSI BEpOsITHOCTEH. PelieHne 3aay Ha BBIUMCIIECHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MTPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.

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 u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIICHUA

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMeIUiHbBIE  CpPEeICTBA  XpaHEHHWs, IMepelayd U
IIPEACTABIICHUS uH(popMaIuu. Y4eOHo-MeToanuecKas
JIOKYMEHTaIus, TUJaKTHYECKHE CPEACTBA.

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

OcCHOBHbBIE HCTOYHUKH:

1. AntpomnoBa, H. B. Aure6pa u Hawyama marematndeckoro aHaim3a. KOHCIEKT JIeKIui
[DnekTpoHHEIH pecypc]: yuebHoe mocodue / H. B. AHTpOHOBa; MI'TY. - Marautoropck: MI'TY, 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] : yueoHuk / bammmako M.M. — 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 UHTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne JloroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (mommwmcka | 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 mis | 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 KonTtponupyemsie paziess KonTtpomupyemsie HaumenoBanue
} (TemMbl) y4eOHON AUCIUTUTMHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 BeBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIP1, IIP2,
asnen 1 Anredpa 11P3, IIP4.IIPS, TIPS, Tecm
I1P10, I1P12
3 Tema 1.1. PazButne nonsarus o JIP4, JIP9, MP1 MP3, | IIlpakxmuueckas paboma
qUCIIe MPY,IIPI, ITP2, ITP3, | (npakxmuyeckoe 3a0arie)
11P4, IIP8 Tecm
4 T 12 @ JIP4, MP1, MP3, MP4, | [Ipakxmuueckas paboma
ema 1.2 QyHxumA 1 rpaguxn MPY, ITP1, IIP2, IIP5, | (npakmuueckoe 3a0anue)
IIPS, IIP10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeMer 1 JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PHH, 1IP2, IIP3, ITP4, ITPS, | (npaxmuueckoe 3adanue)
J0TapruQMbI P10 Tfuxmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MP9, | Koumponvuas paboma
aznes1 2 OCHOBBI TPUTOHOMETPHU 11P3, [IP4, ITP8, ITP10
7 Tewma 2.1 OcHOBHBIE TOHATHUS JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
Tpuronomerpun. [IpeobpazoBanus 1IP3, ITP4, ITP8, ITP10 | (npaxmuueckoe 3adanue)
TPUTOHOMETPHUYECKUX BHIPAKEHHUM Tecm
8 Tema 2.2 TpUroHOMETPHUYECKHE JIP9, MPI, MP3,MP9, | IIpaxmuueckas paboma
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, I1P10 (npakmuyeckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P H ’ ’ ’ ’
asnen 3 Hauana MPS, MP9, ITP1, ITP2, | Tecm
MaAaTEeMaTHYECCKOI0o aHaJin3a I1P5, HPS, HP10,
1IP11, IIPI12
10 |7 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
ema 3.1 TIpousBomHast KITHH ’ ’ ’ ’ P p
P Oy MPS5, MPY, IIP1, IIP2, | (npaxmuueckoe 3aoarue)
1 ©¢ TIPUMEHERAC 11Ps, TP, ITP10, Konmponvnasn paboma
IIP11, ITPI2
11 | Tema 3.2. UHTerpai u ero JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
PUMEHEHHE MP5, MPY, IIPS, IIP8, | (npaxmuueckoe 3a0anue)
11P10 Konmponvnasn paboma
12 JIPY, JIP13, MP1, MP3,
Pa3zgen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IPé6, I1PS, IIP10
13 Tema 4.1 KoopuHATHI U BEKTOPBI P9, MPI, MP3, MPS, | Ilpaxmuueckaz pagoma
' P PL 1 11P6, 1TPS, 1TP10 (npaxmuueckoe 3a0anue)
14| Tema 4.2 [Ipsimble M TIOCKOCTH B f{iﬁ%ﬁé’, %ﬁ;: %gg” Ilpaxmuueckas paboma
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IPOCTPAHCTBE IIPY, ITP10 (npakmuueckoe 3a0awue)
Konmponvnas paboma
15 | Tema 4.3 MHOrOrpaHHUKY 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 MpPOMEXKYTOYHOM arTecTaluu Mo aucuuiuinHe «MaremaTnkay - audQepeHIrpoBaHHBIN

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTDPC.

No Konumponsnusie éonpocwt ougpepenyuposanmnozo Tema
3auema/OudaKkmuuecKue eOUHUYbl

1 | ®yuknus. CBoiicTBa QyHKIMU: 00JaCTh ONpeneiaeHus, Hyau GyHkiuy, | Tema 1.2 @yHkuu u
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | rpaduku
HKCTPEMYMBI, 00JIaCTh 3HAUCHHI.

2 | OnpeneneHus CTEIICHN YHCIIa C Pa3IMIHBIME IMOKa3arensiMu. CBoiCTBa
CTEICHEH. Tema 1.3 Kopuu,

3 | Ompenenenue norapudma grcia. OCHOBHOE JOTapuPMHUECKOE CTENCHHU | JIOrapu(MbI
TOXAecTBO. TeopeMsl 0 norapupmax. Gopmyina nepexosa OT OJHOIO
OCHOBAHUA K JPYTOMY.

4 | Onpenenenus TPUTOHOMETPUUYECKUX YHKIIHHA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUYECKHIE TOKICCTBA. MOHSATHUS
6 | ®opmyInbl CIOXKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEIACHUSI. [TpeoOpazoBanust
8 | ®opmybl mpeodpazoBaHUsl CYMMBI H PA3HOCTH TPUTOHOMETPHUECKUX TPUTOHOMETPUICCKHUX
GyHKIMI B IPOU3BEJCHHE. BBIPOKCHUI
9 | Onpenenenust OOPaTHBIX TPUTOHOMETPUUYECKUX (DYHKITHM.
10 | ®opmynsl KOpHEH MPOCTEHIIUX TPUTOHOMETPUIECKUX YPaBHEHUI. Tema 2.2
Tpuronomerpuueckue
ypaBHEHUS U
HEpPaBEHCTBA
Ne Tunosble 3a1aHud VI YK3aMeHa Tema
Oobs13aTesIbHASA YACTH
1 Pemnre nmokasartenbHOE ypaBHEHUE: Tema 1.3 Kopuu, ctenenu u
49*+1 = 7 norapuMmeI
2 Pemure norapudmuueckoe HepaBEHCTBO: Tema 1.3 KopHu, crenenu u
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(2x-=7) > -1. J0rapuQmbl
3 Ymupocrure: Tema 2.1 OcHOBHBIC IOHATHUS
cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPUYECKHUX
BBIPAKCHUN
4 Pemmre TpUroHOMETPUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTpr4eCKue
, V2 YPaBHEHUS M HEPABEHCTBA
sinsin2x = i
3) Haiitn 3Ha4eHME IPOU3BOIHOM B TOUKE Xo: Tema 3.1 [IpousBoaHas
FOx) = 23;3)6_413;2; %o = 1. (GYHKIIMH U €€ TPUMEHEHHE

6 HaiifuTe HauMeHblIee 3HaueHne QYHKIMU y = x° — x2 — Tema 3.1 IlpoussoaHas

8x + 4 wmaorpeske [1;7]. GYHKIMK U ee TPUMEHEHHUE

7 Haiinute mpoMexxyTKu Bo3pacTaHusi QyHKIUU: Tema 3.1 [IpousBonHas

1, (GYHKLIUU U ee TPUMEHEHUE
y = Ex — 2x
8 Beruncnure HeonpeaeneH bl HHTErpall: Tema 3.2 UnTerpai u ero
f (% coscosx +2x — \/E) dx HPUMCEHEHHE.

9 K miockoctu npoBesnena HakinoHHass MA U nneprieHIuKyssip Tema 4.2 ITpsimMble U MIIOCKOCTH
MO, paBHblii 15 cM. Yron Mexay HaKJIOHHOH U IJIOCKOCTBIO B IIPOCTPAHCTBE
cocrasmsier 30°. Haii/uTe [UIHHBI HAKIOHHOM U ee ITPOEKIIMH.

10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u

a=(2;3;,-4); b=(1;-2;1). BEKTOPBI.
JlomoJiHUTEIbHAS YACTh
1 V3, 1\* Tema 1.3 Kopuu, crenenu u
Pemmre nokazarenbHOE HEPABEHCTBO: (—) 2* < (—)
2 8 jorapu@mbl

2 Pemure TpPUrOHOMETPUYECKOE YpaBHeHHE: 3sinx — 7 Tema 2.2 Tpuronomerpuueckue

sin sinx cos cos x + 2cos?x = 0. YpaBHEHUS U HEPABEHCTBA

3 Beruucnure miomanb KpUBOJIMHEMHON TPaeUu: Tema 3.2 MHTerpan u ero

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

4 B ocHOBaHNHM NPSIMOM IPU3MBI JIEKUAT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKY U

crtopoHamu 39 cm, 17 cM u 28 cM. BeicoTa mpu3Mel cocTaBiIseT KpyTJIbIE TEJIa
20 cm. HaiiguTe noiaHyro MOBEpXHOCTh U 00BEM MPU3MBI.
5 HaiiTi npou3BoaHyO CII0KHON (YHKIINH: Tema 3.1 IIpousBoanas

y = \/ln In sin sin E .

(byHKLINU U ee TPUMEHEHUE

Kpurepun ouenku ouggpepenyuposannozo 3auema u sxzamena
- «OTINYHO» - TEOPETHYECKOEe COJEep’KaHHe Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOesoB,
yMeHHsI CQOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIMOJHEHHUS OLEHEHO BBICOKO.
- «XO0poHio» - TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpobenos,
HEKOTOpble YMEHHMS C(QOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMON yueOHbIE
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKAMH.
- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COAECPKAHUE Kypca OCBOEHO YaCTUYHO, HO
npoOesibl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHs paboOThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON OOYy4YeHHUS
y4eOHBIX 3aJJaHH BHITTOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKU.
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- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEBIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.

[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI ObYUYEHUSA

1. AKTHBHBIE 1 HHTEPAKTUBHBIE METOBI UCIOJIB3YIOTCS NP IPOBEICHUH TEOPETUUECKUX U
IIPAKTUYECKUX 3aHITHI:

Pasgen/rema

HpI/IMeHSIGMBIG AKTUBHBIC "
HMHTCPAKTHUBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkuuu,
HUX CBOMCTBA U
rpaduxu

I'pynnoseie nuckyccuu

Ha nepBoMm 3Tamne xakaas rpymnma U3ydaeT u
XapaKTepu3yeT CBOWCTBAa  AIIEMEHTapHBIX
byHKINH.

Ha BTOpoM »sTame - aHanmu3upys CBOICTBa
(byHKIUH, CTPOST UX TPadUKH.
Ha TPeTbeM JTamne
npeoOpa3oBaHus rpaduKoB.

IMPOU3BOIAT

Tema 1.3 Kophu,
CTETICHH,
norapu@mbl

AHanu3 KOHKPETHOM cCUTyaluu

Ha nepBom 3Tane paccMaTpuBaroTCs CTEIEHU
C palydOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT
HEIOCTAaTKU IPU PEIICHUU YpaBHEHU.

Ha BrOopoM »3Tame - oOCyXIeHHE U IOUCK
pelieHust MmpoOyieMbl, M KakK CIEACTBUE -
BBEJICHUE JIoTaprQMa gncia.

Paznen 2 OcHOBEI
TPUTOHOMETPHH

AHanu3 KOHKPETHOM CUTyaluu

CUTyalusi-yIIpakKHEHNE Ha TeMy
«TpUroHOMETpPHS B OKPYKAIOILEM MHUPE».

Pasnen 3 Hagana
MaTeMaTHYECKOTO
aHaiu3a

['pynnoseie nuckyccun

OO6cyxnenre  mpoOJeMBbl  HCCIAEAOBAHUS
CBOMCTB (yHKIMHM, B MHKpOrpymdmax u
NMPUBEJACHHE HUX K OOIeMy alTOPUTMY;
HaxoXAeHUe Tiomaneii ¢Guryp u oObeMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHoOrorpaHHuKu u
KpyTJIbIE Tella

Jenosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIUMCIIEHUE  [OBEPXHOCTH U  oObema
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pelleHns U pemaeT 3agady. 3aTeM TIpynna
3alllMIIAeT PELIEHUE Yy JOCKH, OTBEYAET Ha
BOIIPOCBHI.
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NEPEYEHb IPAKTUUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conep:xkanue . KoanuectBo
TeMEI HaumeHoBaHUe NPAKTHYECKUX 3aHATHIA 4ACOR
Pa3nen 1 Anreopa 34
Tema 1.1 1. Apudmerndeckue NEHCTBUS HAJl pAllMOHALHBIMH U 2
Pa3Burtue nonsrus KOMIIJIEKCHBIMU YHCJIAMHU.
0 ymcIie 2. ToxpaecTBeHHBIE TPEOOPA30BAHUS PALMOHAIBHBIX 2
BBIPAYKCHMIA.
3. Pemenune panyoHaJIbHBIX YpaBHEHHH 2
4. PemeHue cucTeM pallMOHAJIbHBIX YPaBHEHUH 2
5. Pemienune paninoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoiCTBa TMHEHHOM, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEITHON
rpapuku byHKIHi.
7. Tloctpoenue u uyteHue rpagukoB QyHKIMIA 2
Tema 1.3 8. Pemenune uppanmoHanbHBIX YpaBHEHUH 2
Kopuu, crenenn, | 9. IIpeoOpa3oBaHMs BBIPOKEHUM, COACPIKAIINUX CTCIICHN U 2
norapudmel paguKabI.
10. Pemienue nmokasaTenbHbBIX ypaBHEHUI. 2
11. Pemmenune nokasaTeibHbIX HEPABEHCTB. 2
12. Pemenue nokasaTelibHbIX YpaBHEHUH U HEPaBEHCTB. 2
13. Haxoxnenne 3Ha4eHuit Jorapudma mno npou3BOIbHOMY 2
ocHoBaHu10. [lepexos 0T 0THOr0 OCHOBAHUS K APYTOMY.
Brraucnienme u cpaBHEHHE JIOTapH(PMOB.
JlorapudmupoBaHue 1 MOTEHIUPOBAHNUE BBIPAKEHUI.
14. ITpubnnKeHHbIe BEIYUCICHHS U PELICHNE PUKIATHBIX 2
3ajau.
15. Pemenue gorapu(MuuecKux ypaBHEHUH. 2
16. Pemrenne norapu()Mu4ecKux HEPABEHCTB. 2
17. Pemenue norapu(pMU4ecKUX YpaBHEHUI U HEPABEHCTB. 2
Pa3nes 2 OcCHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHblil METO/1 U3MEPEHUS YIIIOB BpAILlEHHs U CBSI3b C 2
OcHOBHBIE rpaaycHoil mepoi. Haxoxnenue 3HaueHuin
HOHSATHUS TPUTOHOMETPHUYECKUX (DYHKLUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHMs TPUTOHOMETPHUECKUX BBIPAKECHUH. 2
[IpeobpazoBanus OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA.
rpuronomerpudeckux| 20. IIpeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH. 3
BBIPKECHUI @DopMyITEI CIIOKEHUS, YABOSHHS. DOPMYIIBI IPUBEICHHUSL.
21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeobOpazoBanre CyMMBI TPUTOHOMETPUIECKUX (PYHKITUN
IIPOU3BEICHUE, TPe0Opa30BaHNe IPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIUH B CyMMY.
22. Iloctpoenue rpauKOB TPUTOHOMETPUUECKUX (DYHKIHIA € 2
MCTIOJIH30BAHUEM T€OMETPUIECKHX MPE0Opa30BaAHH.
Tema 2.2 23. [IpocTeiinyie TPUrOHOMETPUYECKHE YPaBHEHUS U 2
Tpuronomerpuuec HEpaBEHCTBA.
KHe ypaBHeHUsA U | 24. TpUroHoMeTpruuecKue ypaBHEHHUS] U METObI UX PEIICHUSI. 2
HEpPaBEHCTBA 25. TpuronomeTpuuecKke ypaBHCHHUSI. 2
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Pa3zgen 3 Hayaa MmaTeMaTH4ecKOro aHaJIN3a

30

Tema 3.1 26. UncnoBass 1OCIEAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCJICHUSI  WIEHOB  mocleaoBarenbHocTU.  [lpenen
GbyHKIIUY 1 ee nocIieioBaTenbHOCTH. Haxoxaenue npeaenoB QyHKITHIA.
MIPUMEHEHUE. 27. HaxoxxJieHre TPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. IlpaBuna u Qopmynsl auddepeHrpoBanus, TadNIULA 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKITUH.
29. BeruuciieHre npou3BOIHBIX CIIOKHBIX (DYHKITHH. 2
30. IIpon3BoaHas: MeXaHUYECKUII U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y paBHEHHUE KAaCaTEIbHOM.
31. O6mas cxema ucciegoBaHus (PYHKITHH. 2
32. UccnenoBanrie (QYHKIIMH C TOMOIIBIO IMPOU3BOJHON H 2
MMOCTPOCHHE TPa()UKOB.
33. Haxoxxnenue HauOONBIIET0 M HAaWMEHBIIETO 3HAYCHUS U 2
OKCTpEeMalIbHBIX 3Ha4eHWH (yHkmu. [Ipukiagabie 3axa4un
Ha DKCTPEMYM.
Tema 3.2 34. UnTerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEeHHBIX HWHTETpajioB TPHU IOMOIIU CBOWCTB
pUMEHEHHE. WHTETPAJIOB.
35. HTerpupoBaHre METOA0M 3aMEHBI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3nmyHbBIMI METOJAMH. 2
37. Teopema Herorona-JleiOauna. Breruucnenue 2
OTIpEeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPAIOB METOIOM 3aMEHBI 2
IIEPEMEHHOM.
39. Beruuciienue iomiaei Guryp 1 00beMOB Tel. 2
40. duznyeckre NPUI0KEHNsI HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cuCTeMa 2
Koopaunats! u KOOPJIMHAT B MPOCTpaHCTBE. PaccTosiHMEe MeX /Ty TOUKaMHU.
BEKTOPBI. 42. JlexapToBa cUCTEMa KOOPJIUHAT Ha MJIOCKOCTU. Y PaBHEHUS 2
IpsIMOM, OKPYKHOCTH. PelreHne 3amad Ha pacroyioKeHUE
IPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4y Ha NapajjielIbHOCTh NPSMON U MJIOCKOCTH. 2
[Ipsmble u utockocT| 44, Perenne 3agad  Ha TEPHEHIUKYISPHOCTH MPSAMOH U 2
B IIPOCTPAHCTBE. IJIOCKOCTH.
45. PemieHne 3agady  Ha TNpPUMEHEHHE TeopeM o0 Tpéx 2
NepIeHANKYIIpax.
46. Pemenue 3a1ay Ha MapaJyIeIbHOCTD INIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAaHHBIE YTIIBL. 2
Tema 4.3 48. PenreHne 3a/1a4 Ha apajuIeyeume] U Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aay Ha BBIYUCIICHHE OOBEMOB U IMOBEPXHOCTEH 2
MHOTOI'PaHHHUKOB.
52. Pemrenue 3a1a4 Ha MPTAH/D. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
55. Pemenue 3a7a4 Ha KOMOWHAIIMY T€OMETPUYECKUX TEIL. 2
56. Perenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKHX TEJ. 2
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Pasznes 5. KomOuHaTopuka, CTaTUCTUKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
DNeMEeHThI Y TIEPEeCTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeeneHue BEpOITHOCTH, CBOHCTBA 2
DNEMEHTHI TEOPUH BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSITHOCTEM.
BEPOATHOCTEHN U Brruuciienue BeposiTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

KoHnTtponmpyemslie
KonTponbHas paszensl (T%MBI) KonTponupyemsl OueHounbIe cpeicTBa
TOYKa yueOHOI € pe3yIbTaThI
JUCIUTLTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KontpoJabHas 1. Teopetnueckue
Auredpa MP3, MP4, MP9, paGora BOIPOCHI
IIP1, ITP2, IIP3, 2. TunoBsle 3agaHus
IIP4, ITP5, IIPS,
1IP10, I1P12
Ne2 Pazpea 2. JIPY, MP1, MP3, KonTpoabnas Tunoswle 3agaHus
OcHOBBI MP9, ITP3, ITP4, pa6ora «OCHOBBI
tpuronomerpun | [1P8, I1P10 TPUTOHOMETPHUID)
Ne3 Paznen 3. JIPY, JIP13, MPI, KonTpoubHas Tumnosesle 3amanus
Hauvana MP3, MP5, MP9, padoTa 1o Teme
matematuueckor | [IPL IIP2, IIPS, «ITpon3Boanas
0 aHAJIN3a 1ips, 1TP10, ITP11, (YHKUHH ¥ ee
1pi2 NpUMeHeHHe»
KonrpoabHas Tunossle 3a7aHus
pabora no teme
«HHTerpas u ero
NpUMeHeHHe»
Ne4 Pazpea 4. JIPY, JIP13, MPI, Konrpoabnas |1. 3agauu c
T'eomerpus MP3, MP4, MP9, | padora «IIpsimbie IIOCTPOEHHEM
11P2, 11P3, ITP6, U IJIOCKOCTH B yepTexa
11P8, ITP10 npocrpancrBe» |2. PacuerHsie 3amaun
KonTpoabnasn
pabota no Teme
«MHOrorpaHHuKu
U KpYIJble TeJa
Nes Pasznea 5. JIP4,JIP9, MPI, KounTtpoJsbHas Tect
Komounaropuka, | MP3, MP9, IIPI, pabora
CTATHUCTHKA U 11P7, ITPS, ITP13
Teopust
BEPOSATHOCTEH
Ne6 JHomyck IHoprdosamno 1. IIpakTHueckue
JK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IMpome:xxyrou | IuddepeHumrpoann YcTHbIM 3a4eT Teopetnueckue
Hasl bIi 3a4€T BOIIPOCHI 110
arrecrauus COJIEp>KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBbI | TUIIOBEIC 3a1aHUA
Has e
aTTecTanusa OMJIeTHI
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JIMCT PETUCTPAIIMM U3MEHEHHUU U IONTOJIHEHUHA

JlaTa, l [Toamuce
° MPOTOKOJIa|peaceaTeis

acenanug [1K [1K

No Paznen paboueit KpaTtkoe conepxaHue U3MEHEHHs/ IOTOTHEHHUS
rn/m MPOrpamMmMbl

PaGouas nporpamMma y4eOHOM AucuUIuIMHbl « MaTemaTukay

aKTyaJIM3UpOBaHa.
~ B pabouyro nporpaMMy BHECEHbI CJICYIOINHE U3MEHCHHS: |
r 3 YCJIOBHUA B cBs3M ¢ 3aKIFOYEHHUEM KOHTPAKTOB CO CTOPOHHUMH 8.09.2021 r.
PEAJIM3ALIMHN 31eKTPOHHBIMA OGHOIHOTEYHBIMH cHcTeMaMu Db [TpoTokos Ne
YHEBHOH AxazeMus K-27-20 ot 20.02.2020 r. WIT Bypuesa A.1.10 !

TACLIMITTUHBI

| 31.03.2023 r., Cuctema 31eKTPOHHOTO 00y4eHHUs
«Axanemus» K-39-21 ot 12.07.2021 r. OO0 «Axkanemus-
meaua» 10 31.08.2024 r., O5C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 nmo
31.08.2022 r..9BC FOPAUT K-42-21 ot 12.07.2021 r. OO0
| «2NEeKTPOHHOE U3AATENbCTBO FOPAUT» ¢ 01.09.2021 no * a- %
31.08.2022 r.. O5C ZNANIUM.com K-44-21 ot 12.07.2021 5
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,
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