Munncreperso HayKH M BbICIIEro o6pasosanug Poceutickoii Denepainn

Denepansnoe rocyaapeTaeHnoe 6lopKeToe ofpasosarennioe

BhiCIlero obpasosanng
«Marunroropexuii FOCYAapCTBEHIBIA TexXHHYCCKHTT Yausepenter um. I". W, Hocosay
Muoronpodmnsmmii KOJe 1K

YUpemAeHHe

PABOYASI TIPOIPAMMA YYEBHOH AUCHHILIHHBI
TULO1 MATEMATHKA
obmeobpazosarensnoii NOArOTOBKH
HPOTPAMMBI NOATOTOBKH cneuMa NCTOR CpeHero sBena
no CHeuHaaLHoOCTH
09.02.07 Hudopmamonnure CHCTEMBI M IPOrpaMMuIpoBanne

Mpodmin, TEXHOJI0OI Y CCKHiT

Dopma obyuenns o4Han

Marniroropex, 2021



OJIOBPEHO
[peavernoii KOMHCCHEH
«Maremarnaeckny CCTECTBEHHOHAY Y BIX

JHCUMILIN Y p IIporokon Ne 3 or 24.02.2021y,
lpeaceaarens é 77 IB.C.
Kopbrrumnkosa

Iporokon Ne 6 ot 4/7.02.202 Ir.

Metoauueckoii KOMHCCHeH MK

Paspadoraugn:
fpeniotasatens OI'BOY BO «M[ TY um. I'M. Hocosay MnK &y W.A. Nandunosa
ltpenosasarens ®I'LOY BO «MITY um. I 1. Hocosa» MnK !/ E.B. ®oprixuua

Penensent: nouenr Kaeprt npuknammol u TeopeTHyeekoit usuxkn OI'HOY BO «MITV
Hm. M. Hocogay, Kalanaar neparornyecknx Hayk, zouent Haranesg Ak poBHa [nyruua

THA. Iayruua /



COJEPKAHUE

OBILIASI XAPAKTEPMCTHUKA PABOYEM IIPOTPAMMBI YUYEBHOU
JUCHUIJIMHBI

CTPYKTYPA U COJAEPXXAHUE YYEBHOU JIUCIIUITJINHEI

YCJIOBUS PEAJIM3ALIMM YUEBHOU JIMCLIUTIIMHbI

KOHTPOJIb W OLEEHKA PE3YJILTATOB OCBOEHHMS VYEBHOU
JIMCUATUINHEI

[MTPUJIOXEHME 1
[MTPUJIOXEHUE 2
I[MTPMJIOXEHUE 3

JIMCT PETUCTPALIMM U3MEHEHUN U JIOITIOJIHEHUIA

4

13

15

18
19

22

23



1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI  YUYEBHOIi
JUCHUIINHDBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITIO — mporpamMmbl MMOATOTOBKH CIHCIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHHAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHUS TEXHOJIOTHYECKOro Mpoduis npodecCHOHaIbHOTO
oOpa3oBaHwUs.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHa

VYyeOunas aucuumiinHa «MaTemMaTHKa» OTHOCUTCS K 0011eo0pa3oBaTeIbHOMY IUKIY MPOTPaMMBI
MOATOTOBKU CHEIHAIMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o0bmiero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

PaGouass mporpamma ydeOHOH AMCHMILIMHBI «MaTeMaTHKa» HMEET MEXKIIPEAMETHYIO CBS3b C
o011eo0pa3oBaTenbHBIMU yUYeOHBIMU AUCHUTITMHAMH «DPu3ukay, « MHbopMaTuka.

3HaHMUS M YMEHHUS, MOJTYYEHHbIE 0OyUYalolMMUCS MPU OCBOEHUHU 0011e00pa3oBaTeIbHON yueOHOI
JTUCIUILTUHBL «MaTteMaTukay, yriiyousioTcs U paclIupsOTCs B IPOIEcce U3yUeHUsl yUeOHBIX AUCHIUILIINH
IPOTPaMMBI MIOJITOTOBKH CTIEIMAIACTOB CpeIHero 3BEHA €CTeCTBEHHOHAYYIHOTO "
o01IenpogecCHOHATBHOTO ITUKIIOB.

1.3 Ilnanupyembie pe3yJbTaThl 0CBOECHHS AU CHUTIIINHBI:

OcBoeHne cojepkaHus Yy4eOHOM JUCHMIUIMHBI «MaTeMaTuka» oOecreyuBaeT JOCTHKEHHE
00yJarOIUMHUCS CIETYIONNX Pe3yabTaToB:

JIMYHOCTHBIE pe3yJIbTaThl

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 HayK{ U 0OIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, a TAKKE Pa3IMUHbIX
¢dbopM 00IIECTBEHHOTO CO3HAHMsI, OCO3HAHHE 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 yCTIEUTHON MpodeccnoHalbHOM 1 00IIECTBEHHOM NesTeNbHOCTH,

OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 BO3MOKHOCTEH pean3aliui COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIIEHHE K TPO(HECCHOHATLHOM NESTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PEUICHUH JIUYHBIX, OOIIECTBEHHBIX, FOCYIapPCTBEHHBIX, OOIIEHAMOHAIBHBIX
npobiewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTaThI

YMEHHME CaMOCTOSTENbHO ONpEAEHATh LEJIU JACSITEIbHOCTH W COCTaBJIATh  IUIAHBI
NESTEIbHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
MP1 | nesTeNbHOCT; MCNOJIb30BaTh BCE BO3MOXHBIE PECYPCHI A JOCTUKEHUS IOCTaBICHHBIX
Hesnel W peanu3aluy IUIAaHOB AESITeIbHOCTH; BHIOMpATh YCIEIIHbIE CTPATErUy B Pa3IMYHbIX
CUTYalUsX;

BJIQ/ICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM M IPOEKTHOU
NEeSITeIbHOCTH, HAaBBIKAMHM  pa3pelleHuss MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTH K

MP3
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIIeHUs TMPaKTUYECKHX 3aJlad, MPUMEHEHHIO
pa3JIMYHBIX METOJOB MO3HAHUS;

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,
KPUTUYECKH OLEHMBATh M MHTEPIPETUPOBATH MH(OPMAILMIO, MOJIYYaeMyI0 W3 Pa3IUYHBIX
VCTOYHHKOB;

YMCHHUEC HCIOJB30BaTh CpPCACTBA I/IH(l)OpMaL[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit
(,Z[aﬂee - I/IKT) B PCIICHHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allUOHHBIX 3a1a4 C

MP3 coOmoieHneM  TpeOOBaHUW  IPrOHOMHKH,  TEXHHKHU 0€30IIaCHOCTH,  T'HTHCHBI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;
BJIQJICHYE HABBIKAMU TIO03HABATEILHOUN pedIeKCHU KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUN 1

MP9 | MBICIIMTENIBHBIX MPOIECCOB, MX pE3yJIbTaTOB M OCHOBAaHUMW, TPAHUL[ CBOETrO 3HAHUS H

HC3HAHW, HOBBIX ITO3HABATCJILHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IlpenmeTHBIE pe3yJIbTATHI

I1P1

c(OPMHPOBAHHOCTD MPEACTABICHUNA O MaTeMaTHKe KaK YaCTH MHUPOBON KyJIbTYPHI U O MECTE
MaTeMaTHKd B COBPEMEHHOM LMBWIIM3ALMHU, O CIOCO0aX OMHUCAaHUS 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,
IMMPOBOAWTH 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,
MOJIEISIX ¥ B peajlbHOM MHpE IeOMeTpHuYecKue (Urypbl; MIPUMEHEHHE M3YyYEHHBIX 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 BepOHTHOCTHHﬁ
XapaKkTep, 0 CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHEBIX IOHSTHSIX
BHCMCHTapHOﬁ TCOpHU BCPOHTHOCTCP'I; yMCHPIfI HaxXOoJuTb W OLICHUBATH BCEPOATHOCTU
HACTYILICHUA COOBITUHA B HpOCTCI\/JIIHI/IX MPAKTUYCCKHUX  CUTyalUsAX W  OCHOBHBIC
XAPaKTCPUCTHUKN CJ'Iy‘-IElfIHLIX BCJIMYHH,

I1P8

BIIaJICHUE HABBIKAMH KCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM TPU PEHICHUU
3a7a4;

I1P9

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
¥ HAXOJWUTh HECTAHJIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

I1P11

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

[1P12

c(OpPMUPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX MOHSTHUSX MAaTEMaTHYECKOTO aHAIM3a U
WX CBOWCTBAaX, BJIAJICHUE YMEHHEM XapaKTEepU30BaTh MOBeACHHE (DYHKIIHI, MCIOIH30BAHNE
MOJYYECHHBIX 3HAHUW JIJI ONMCAHUS M AHAJIN3A PEATIbHBIX 3aBUCUMOCTEN;

P13

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




2 CTPYKTYPA U COJAEP)KAHUE YUYEFHOU TUCHUILINHBI

2.1 TemaTu4ecKui miaaH

YueOHas Harpy3ka

o0yJaomuxcs
Bcero | B Tom uncie
Iliianupyembie
JIeK npak
pe3yJIbTaThI
Pa3ne/ TeMa THCHMILINHDBI 101 THYE
", CKHe OCBOEHHS
AU CIUILINHBI
ypo 3aHs
KH THSA
Baencuue 2 2
JIP4, JIP9, MP1I,
MP3, MP4, MP9,
13aen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, I1P4,
IIP5, TIPS, IIP10),
IIP12
JIP4, JIP9, MPI,
Tema 1.1. PazBuTHEe NOHATHS O YHCIIE 20 10 10 MP3, MP9, [IP],
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MPY, IIP],
Tema 1.2 @ynkuuu u rpaduku 12 8 4 11P2. 1P, TIPS,
IIP10, IIP12
JIP9, MP1, MP3,
Tema 1.3 KopHu, creneHu u torapu@msi 36 16 20 MP9, [IP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
134en 2 OCHOBbl TPUTOHOMETPUNU 32 15 17 MP9, IIP3, [1P4,
TIPS, IIP10
Tema 2.1 OcHOBHBIE HOHSTHS JIP9, MP1, MP3,
Tpuronomerpuu. [IpeobpazoBanus 20 9 11 MP9, IIP3, 11P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tema 2.2 TpUroHOMETPUYECKUE YPABHEHUS U JIP9, MPI, MP3,
HepaBeHCTBa 12 6 6 MP9Y, TIP3, I1P4,
IIP10
JIPY, JIP13, MPI,
Pa3nen 3 Hauajna maTeMaTHYeCKOI0 66 36 30 MP3, MP5, MP9,
aHaJIM3a IIP1, IIP2,IIP5, IIPS,
IIP10, I[1P11, IIP12
JIPY, JIP13, MPI,
Tema 3.1 IlpousBogHas GyHKIMH U €€ 38 29 16 MP3, MP5, MP9,
MPUMEHEHNE IIP1, IIP2, TIPS, TIPS,
IIP10, I[IP11, IIP12
JIP9, JIP13, MP]I,
Tewma 3.2. IHTerpan u ero npuMeHeHue 28 14 14 MP3, MP5, MP9,
IIP5, IIPS, IIP10
Pasznen 4 I'eomerpus 54 22 32 JIP9, JIP13, MPI,




MP3, MP4, MP9,
IIP2, IIP3, IIP6, IIPS,
IIP10
JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPBI 8 4 4 MP9, I[IP6, IIPS,
IIP10
Tewma 4.2 IpsiMble U JIOCKOCTH B JIP9, MP1, MP3,
HPOCTPaHCTBe 20 10 10 MP4, MP9, IIP2,
IIP3, IIP6, IIP10
JIP9, JIP13,MP]I,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKHU U KPYTJIbIE TEIa 26 8 18 1IP1. [IP 3. IIP 6.
TIPS, IIP10
Pasznen S KomOunaropuka, CTaTHCTHKA H JIP4.JIP9, MP1, MP3,
Teopusi BEPOATHOCTEM ’ 12 8 4 MP9, IIP1, ITP7,
IIPS, IIP13
JIP4, JIP9, MP1I,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIPS
Tema 5.2 DnemMeHTHI TEOPUU BEPOSITHOCTEN 1 JIP4, /IP9, MP1,
MaTeMaTUYeCKOM CTaTUCTUKH 6 4 2 MP3, MP9, IIP],
IIP7IIPS, IIP13
IIpomeskyTOYHAS aTTeCTALMSA, B TOM YUCIe 18 JIP4, MP9, I[IP1]
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHOI TMCHHUNIUHBI

BBEJIEHUE

BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NHCHUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcs ¢ OCHOBHBIMU YCJIOBUSMHU M TPEOOBAHUSAMH K OCBOEHHUIO MIPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuania:

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

Buabl yueOHO# 1eATeJIbHOCTH

O3HakoMJIEeHHE C pOJbI0 MaTeMaTWKM B HayKe, TEXHHKE, OSKOHOMHUKE, HH()OPMAIIMOHHBIX
TEXHOJIOTHSIX W TPAKTUYECKON JeATeNbHOCTH. (O3HAaKOMJIEHHME C LEIIMU M 33Ja4aMH  H3Y4EeHUS
MaTteMaTHKu npu ocBoenuu npogeccuii CI1O u cnenmansHocteit CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3ButHe NOHATHS 0 YHCTIE

Hensie w panuoHanpHble uwncha. JlelictBurenbHpie uyucna. [lpubnuikeHHbIE BBIYHCICHHUS.
KommiekcHple uucna. PanuoHanbHble ypaBHEHHS M HEPAaBEHCTBA. PaBHOCUIIBHOCTH YpaBHEHMI,
HEpaBeHCTB, cucTeM. OCHOBHbBIE MPUEMBI UX pelIeHUs (pa3joKEHUE Ha MHOXHUTENH, BBEJICHHUE HOBBIX
HEM3BECTHBIX, MOICTAaHOBKA, TpaguuecKuii MeTos1). MeTo1 MHTEpPBAJIOB.

Buabl yueOHoO# nesiTeJIbHOCTH

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

HaXO0XJeHWE NMPUOIMKEHHBIX 3HAUYEHUS BEJIMYMH U MOTPEHIHOCTEH BBIYMCIECHUHN (a0COIIOTHOW U
OTHOCHUTEINIbHOW); CpaBHEHHE YHWCIIOBBIX BBIPAKEHHH; HAaXOXJEHHE OLIMOOK B MpeoOpa3oBaHUAX H
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BBIUYHCIIEHUSX (OTHOCUTCS KO BCEM IIYHKTAaM IIPOIPaMMBlI).

O3HakoMJIEHHE C MPOCTEHIINMU CBECHUAMU O KOPHSAX aaredpanuyecKux ypaBHEHUH, OHATUAMU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHECHHUM.

W3ydyeHue Teopun paBHOCHIBHOCTH YPAaBHEHUU U ee IpuMeHeHHud. [loBTopeHue 3amucu peleHus
CTaHJAPTHBIX YpaBHEHW, NPUEMOB NpeoOpa3oBaHUS YPAaBHEHUH JUIsl CBEACHUS K CTaHIApTHOMY
ypaBHeHMIO. PenieHue cucreM ypaBHEHUH C NMPUMEHEHMEM DAa3JIMYHBIX CIOco00B. O3HaKOMIIEHHE C
OOIIMMHU BONPOCAMH PEHICHUS HEPABEHCTB M HCIIOJIH30BAHWE CBOHCTB W TpaduKOB (QYHKIUH MpH
pEILIEHNN HEPABEHCTB.

Pemenuie HepaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHbBIX CIIOCOOOB.

[IpuMeHeHHEe MaTeMaTHYECKMX METONOB Ul PELICHHs COACPXKATEIbHBIX 3alad M3 pa3IMYHBIX
obacTeil HayKH U MPaKTUKU. HTepIpeTUpOBaHUE PE3yJIbTATOB C YUETOM PEabHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuum u rpaguku

Oynkiun. OO65acTb ONpeAeieHUs U MHOXKECTBO 3HAYeHMH; rpaduk (yHKIHMH, HOCTPOEHHE
rpadukoB pyHKUMH, 3aJJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIMHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, HNEPUOTUYHOCTb.
[IpomexyTku Bo3pacTaHus M yObIBaHMs, HauOOJIbILIEE W HAWMEHbLIEE 3HAYEHMs, TOUKU SKCTpEMyMa.
I'papuueckas mnTepnperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
aBNeHUIX. Apudmernueckue onepaunu Haa GyHKkuusamu. Craoxnas yHkus (kommosunus). [lorsarue o
HENPEepbIBHOCTH (DYHKIIUH.

ObpatHble pyHkuuu. O6nacTh onpeaeneHuss U obnacTe 3HaueHUM oOpatHol (yHKuMuU. I'paduk
o0paTHOM (YHKITHH.

Buabl yueOHO# qesiTeJIbHOCTH

O3HaKOMJIEHHE € IOHITHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXAY IIEPEMEHHBIMH.

O3HakomJieHHE C TIOHSATHEM rpaduka, onpeaeneHre MPUHAUICKHOCTH TOYKH TpaduKy (yHKIHH.
Onpenenenue no ¢popmyse MpocTeniiel 3aBUCUMOCTH BHU1a ee rpaduka. Breipaxkenue no ¢popmyse oaHoi
nepeMeHHoi dyepe3 apyrue. O3HakomiIeHHE C ompeneneHueM (yHKIuH, (HOpPMYyIUPOBAHHUE €TO.
Haxoxnenue obnactu ompeneneHus M oOiacTH 3HaueHUH ¢yHkuuu. O3HAKOMIIEHHE C IpUMepamu
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEW B peajbHBIX IPOIECCaX M3 CMEXHBIX AUCHMILIMH. O3HAKOMIIEHHE C
JI0Ka3aTeIbHBIMU  PACcCYKJICHUSAMU HEKOTOPbIX CBOWCTB JIMHEHHOM M KBaJpaTUYHOM (YHKLHUH,
IIPOBEJICHUE HCCIEI0BAaHUS JIMHEWHOM, KYCOUHO-JIMHEHHOM, JpOOHO-IMHEHHOM U KBaJpaTUYHOU
¢bynkuuii, noctpoenune ux rpapukoB. Iloctpoenne um urenue rpaduxoB QyHkuumil. HccnenoBanue
¢byakuun. CocTtaBieHre BUAOB QYHKITUN IO JTAHHOMY YCIIOBHIO, PEIICHHUE 3a7]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 YPABHEHUM U PELLIEHUH 33/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHATHEM CIIOKHOU (YHKIUU.

Tema 1.3 KopHu, creneHu u Jorapugmsl

Kopuun u crenenu. KopHu HaTypanbHON cTenmeHM W3 uuciaa M MX cBoicTBa. CremeHu c
palMoOHaIbHBIMU TOKA3aTEIsIMH, UX cBoMcTBa. CTENEHM C JAEHCTBUTENBHBIMU NoOKazarensiMu. CBoiicTBa
CTEIICHH C JEUCTBUTEIbHBIM IIOKA3aTEIIEM.

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

IIpeoOpasoBanue anreOpanyecKux BBIPAKECHUI. ITpeoOpa3oBanue paloHaIbHbIX,
UPPaLMOHATIBHBIX, CTEIIEHHBIX, IOKA3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

ITokazarenbHast u norapudmudeckas ¢pynkuu. Onpenenenus GyHKINN, UX CBOICTBA U rpadUKH.
[IpeoOpa3zoBanus rpadukoB. [lapanienbHblil epeHOC, CUMMETPHUS OTHOCUTENIBHO OCell KOOpJWHAT, U
CUMMETpHUSl OTHOCHUTEIBHO Hayalla KOOPAMHAT, CUMMETPHUSl OTHOCUTEIIBHO NpPSIMOH, pacTsKEHUE U
CKaTue BJOJb OCEe KOOpIUHAT.



[Toka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHBIE PUEMBl UX pelICHHs (pa3iokKeHue
Ha MHOKUTEJIH, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJACTaHOBKA, TpaduYecKuil METON).

[Toka3zarenbHbIe U TorapumMuyeckie HepaBeHCTBa. OCHOBHBIC IPUEMBI HX PEIICHUS.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM paJAMKAIOB U C IIpaBUJIaMU
cpaBHeHUEM KopHeil. dopMmynupoBaHHE OIpeNeeHUs] KOPHA U CBOMCTB KOpHEW. Beruucienue u
CpaBHEHUE KOpPHEH, BBIIIOJHEHUE MPUKUAKY 3HaueHus: kopHs. [IpeoOpa3oBaHue 4ucaOBbIX U OYKBEHHbIX
BBIPXXEHUH, COMEpKalINX paauKaibl. BelonHeHne pacuyeToB mo (Gopmyrnam, coaepKalliuM paluKabl,
OCYILECTBISIE HEOOXOJUMBIE IIOJCTAaHOBKM U mpeoOpazoBaHus. OnpeneneHue paBHOCHUIBHOCTU
BBIDOXKEHHMI C pagukaiaMu. PelieHne HppalMOHAIBbHBIX YypaBHEHHU. (O3HAaKOMJICHHME C NOHSATHEM
CTENEHU C JCUCTBUTEIBHBIM IIOKasaTeneM. HaxoskaeHue 3Ha4yeHUM CTENEeHH, HCHOJIb3ys IIpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alMChIBAHME KOPHSA N-ii CTENIEHH B BHJE CTENEHU C
IpOOHBIM TOKa3areneM U HaoObopoT. DopMylMpoBaHHE CBOWCTB CTENCHEW. BhIUMCclieHHE CTeneHeu C
palMOHANBHBIM II0KA3aTEJEM, BBINOJHEHUE IPUKHUJIKUA 3HAYEHUs CTENEHHU, CPABHEHUE CTEIECHEM.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPOKEHHH, COACPIKAIIMX CTEHCHH, MPUMEHSS CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHEHUH. (O3HAKOMIIEHHE C NPUMEHEHUEM KOpPHEH U CTENeHed Mpu
BBIYMCIICHUM CPEIHUX, IIPU JIEJICHUU OTpE3Ka B «30J0TOM CEYEHMM». PenieHue npuKIajHbIX 3a7ad Ha
CJIOKHBIE MPOLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u Jorapudmon. OmpeneneHue o00JACTH TOMYCTUMBIX 3HAUYEHUN JOrapupMUYECKOro
BbIpakeHUs. Pelienue norapupMuieckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke Mo ee KoopaAuHAaTaM U HaoOopoT. Mcronp3oBanrue CBOMCTB (DYHKIMI 711 CpaBHEHUSI 3HAYCHUHN
ctenenei u norapupmos. [locTpoeHune rpag kOB CTETIEHHBIX U JIOTapUMUIECKUX (DYHKITUH.

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

Paznen 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATHUS TPUTrOoHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

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

OcHOBHbIE TPUTOHOMETpUUECKHE ToXAecTBa. Dopmynbl npuBeneHus. DOpMyIlbl CIOKEHUS.
®opMyibl ynBoeHus. opMyiibl IOJOBUHHOTO yIia.

[IpeoOpa3oBaHus NPOCTEUIIMX TPUTOHOMETPUUYECKUX BbIpaxkeHHil. IlpeoOpazoBanue cymmbl
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJCHME W TNPOM3BEAEHUS B CyMMy. BrlpaxeHue
TPUTOHOMETPUUECKUX (YHKIIMM Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkiuu. CBoHCTBa U TpaguKH CUHYca, KOCHHYCa, TAHT€HCA U KOTaHTeHCa.
[IpeobpazoBanus rpaduxoB. [lapanienbHbIi TEPEHOC, PACTKEHUE U CHKATHE BAOIb OCEH KOOpAUHAT.

Buabl yueOHoii 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 MPSAMOYTOJIBHOTO TPEYTrOJbHUKA U 00BSICHEHUE 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 (YHKLUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLIEHUS €TO.

O3HaKOMJIEHME CO CBOMCTBAMM CUMMETPHM TOYEK HA €AMHUYHOW OKPYXKHOCTHU U NMPUMEHEHHE UX
11 BBIBOZA ()OPMYJI IPUBEIECHUS.



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

O3HaKOMJIEHHE C MIOHATUEM T'APMOHMUYECKUX KOJIeOaHUM U MpUMepaMu FapMOHMUYECKUX KoseOaHuil
IUIs1 ONIUCaHMS IPOLIECCOB B (PU3MKE U APYIUX O0JIACTSIX 3HAHMSL.

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

Tema 2.2 TpuronomerprnyecKkue ypaBHeHHs 1 HEPaBeHCTBA

TpuronomeTpuuecke ypaBHEHUS U HepaBeHCTBA. [Ipocreiiliie TPUrOHOMETPUUECKUE YPaBHEHUS.
Tpuronomerpuueckue ypaBHeHUA. OCHOBHBIE IMPUEMbl HUX pelIeHUS (pa3oKeHHWEe Ha MHOXKUTENH,
BBEJ/ICHHE HOBBIX HEM3BECTHBIX). [IpocTeiiiie TpuroHoMeTpuYecKre HepaBeHCTBRA.

OOpaTHbie TPUTOHOMETpUYECKUE (PYHKIIMH. APKCUHYC, ApKKOCHHYC, aDKTAHT€HC.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TMOHATHEM OOpaTHBIX TPUTOHOMETpUueckux (GyHkIuil. V3ydenue ompeneneHuit
apKCHHYCa, apKKOCHMHYyCa, apKTaHTeHca 4ucia, (GopMmynwpoBaHWE WX, H300pakeHHWE Ha CIUHUIHON
OKPYKHOCTH, IPUMEHEHHUE NPU PEIICHUN YPAaBHEHUM.

Pemenne mo ¢opMynaMm ¥ 1O TPUTOHOMETPHUECKOMY KPYTy MPOCTEUITUX TPUTOHOMETPHUSCKUX
ypaBHeHui. [IpumeHeHune oOHIMX METONOB pEIIEHUs YpaBHEHUU (TpUBEIEHUE K JMHEHHOMY,
KBaJpaTHOMY, METOJ pa3JIOKEHUs Ha MHOXHTEIH, 3aMEHbl TIEPEeMEHHOW) TMpHU  pelIeHUHU
TPUTOHOMETPUYECKUX  ypaBHEHUH. YMEHHE OTMeYaTb Ha Kpyre peueHuss MpOoCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Ipumenenne cBOWUCTB (YHKUIMN Ui CpaBHEHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peIIeHUs] TPUTOHOMETPHUECKUX YPaBHEHUH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIIUH U ONIpe/IesieHre o rpadukam ux
CBOWCTB.

Pasznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMH U ee IPHMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npenene IIOCJIEI0BATEIbHOCTH. CymectBoBanue npenena  MOHOTOHHOM OTrPaHUYEHHON
MIOCJIEI0BATEIBHOCTH. CymmupoBaHue MOCJIEI0BATEIBHOCTEH. beckoneuno yObIBaromas
reOMETPHUUYECKAsl IPOIPECCUS U €€ CyMMa.

[IpousBonnas. [loHsTHE O MPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkuuu. I[IpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
yacTHOTro. IIpon3BOJHBIE OCHOBHBIX 3JIEMEHTapHbIX (QyHKIUH. [IpuMeHeHHe NPOU3BOAHON K
uccieloBaHui0 GyHKIUN U nmocTpoeHuto rpadukos. ITponsBoaHbie 00paTHOM (YHKIMU U KOMIIO3UIIUH
GbyHKIUI.

IIpumepsl MCNOAB30BaHUS MPOU3BOAHOMN [UIsl HAXOXIECHUS HAWIYUIIEro PelIeHUs B MPHUKIAIHBIX
3amavax. Bropas nmpousBoHas, €€ TeOMETPUUYECKUN B (pU3nUecKuil cMbIci. HaxokneHne cKopocTH aJis
nporiecca, 3aJaHHOTro (OPMYIIOil U rpaduKOM.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUUCIICHUSIMU €€ WIEHOB. O3HakoMmienue ¢ nonamuem npeoeia nociedosamenvrHocmu. O3HAKOMIIEHUE
C BBIYUCIICHHEM CYMMBI O€CKOHEYHOTO YMCJIOBOTO psja Ha MPUMEPE BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarolllell reomeTpuyeckol mporpeccuu. PemeHue 3amad Ha TNpUMEHEHHE (QOPMYJbl CYMMBI
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C MOHSATHEM Npou3BOAHON. M3yuenue u GopMynupoBaHue ee MEXaHHYECKOTO U
TrE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE aTOPUTMA BBIYUCICHHS NPOU3BOJHON HAa NMPUMEPE BBIYMCIICHUS
MI'HOBEHHOM CKOPOCTH U YIJIOBOTO ko3 duimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0mem Buae. YcBoeHue MpaBuil TudepeHIUpOoBaHNs, TaOIUIBl MPOU3BOIAHBIX 3JIEMEHTAPHBIX
byHkumiA, mpuMmeHeHue I auddepeHupoBanus (QYHKIIUH, COCTaBICHUS YpPaBHEHHUS KacaTelbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIMM M TPOU3BOJAHOM, (opmynupoBka ux. IlpoBenenue c
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MIOMOIIBIO MTPOU3BOJHON McCiIeoBaHus (DYHKIMHU, 33JaHHOM (OpMyIoi. YCTaHOBIIEHHE CBSI3U CBOMCTB
(GYHKLIMHU ¥ TPOU3BOAHON MO UX rpaduKam.

[IpumeHeHne NpPOU3BOJHOW JUIsl pEIICHUs 3aJady Ha HaX0XJIEHUE HauOOoJIbLIEro, HauMEHBIIETo
3HAYEHUS U 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 mpuMeHeHHs HHTErpajia B GU3HKE
U TEOMETPUH.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TOHSATHEM HHTErpaja W mepBooOpasHoii. M3ydyeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoil U Teopembl HproToHa- JleiiOnuia. Pemenwe 3amay Ha CBSI3b mEepBOOOpasHON U ee
MIPOU3BO/IHOM, BEIYHCIICHHUE MTEPBOOOPA3HOM AJIsl JAHHON (PYHKITUH.

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

Paszgen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

[IpsimoyronbHas (iekapToBa) cucTeMa KOOpJAUMHAT B IMpocTpaHcTBe. PopMylia pacCTOSHUS MEXAY
IBYMS TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamou.

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Cii0KEHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio. PaznoskeHne BEKTOpa 10O HaNpaBICHUAM. YTOI MeXAy IByMs BeKkTopaMu. IIpoekinus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe Ipou3BeieHnE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPYU PELICHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3a7ad.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C MIOHATUEM BEKTOpaA. 3yueHue nexkapToBoil CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE,
ITIOCTPOEHHUE 110 3aJaHHBIM KOOPAMHATaM TOUYEK M INTIOCKOCTEH, HAX0XKACHUE KOOPANHAT TOYEK.

HaxoxxneHue ypaBHEHMH OKpPY)KHOCTH, c(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MEXITy
TOYKaMH. V3ydyeHne CBOWCTB BEKTOPHBIX BEJIIMYWH, IPABUJ DPA3JI0KEHHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPaBUJ HAXOXICHUSA KOOPAUHAT BEKTOpa B IPOCTPAHCTBE, IMPABWI JEHCTBUU C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

[IpuMeHeHHE TeOopuM IIpU PELICHMM 3a1ad Ha JCHCTBUA C BeKTopaMmu. M3ydeHue CKalspHOrO
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM M INIOCKOCTH

IIpuMeHeHre TeopUH IIpU PELICHUM 3a1ad Ha JEHCTBUA C BEKTOpPaMH, Ha KOOPAWUHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYMCICHUS BETUYUH 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 TPSIMOM U INIOCKOCTH.

[lepnieHqUKyYISAp U HAKJIOHHAs. YTOJI MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yrOJIL.

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICIbHBI IEPEeHOC, CHUMMETPHUS OTHOCUTENIBHO IIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [Tmomans OpTOTrOHABLHOMN MPOEKIIN Y. Nzobpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

DopMyIMpPOBKAa U NPUBEACHHUE J10KA3aTEIbCTB MPU3HAKOB B3aHMHOIO PACIHOJIOKEHUS IMPSMBIX U
I0cKocTel. Pacnio3HaBaHHE Ha depTexkax M MOJAEIAX PAa3IMYHBIX CIy4aeB B3aWMHOIO PaCHOJIOKEHUS
IOpSIMBIX M IUIOCKOCTEHW, apryMEHTHMPOBAaHHE CBOUX CyXACHHH. DOpMyIMpOBaHHE ONPEIECIICHUN,
MIPU3HAKOB M CBOMCTB MapajuIeNIbHBIX M MEPIEHIUKYISPHBIX IIOCKOCTEW, ABYTPAHHBIX WU JMHEHHBIX
YIJ10B. BBINOIHEHNE OCTPOEHUS YITIOB MEXAY MPSAMBIMU, MPSMOM U MJIOCKOCTBIO, MEKAY INIOCKOCTSAMHU
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Mo OINHMCAaHWIKO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMCHCHI/Ie MMPU3HAKOB U CBOICTB PacCroJIOKCHUA
OpsSIMBIX M TUIOCKOCTEH TpW pemieHuH 3aaad. M3o0pakeHHe HAa PUCYHKAaX W KOHCTPYMPOBAaHHE Ha
MOACIIAX NCPHCHAWKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTH, MPAMBIX, HapaJlJICIbHBIX HHOCKOCTeﬁ, YIJ0B
MEXy TIPSIMOU U TUIOCKOCTHIO 1 000CHOBaHHE TIOCTPOCHUSI.

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

dopmynupoBaHKe M JJOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEMbI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHWe Ha 4YEpPTE)KaX W MOJCISIX PACCTOSHHUS ¥ OOOCHOBAHHE CBOHMX CYXKICHHM.
OmnpeneneHre ¥ BBIYUCICHUE PACCTOSHUW B mpocTpaHcTBe. [Ipumenenue Qopmyn u  Teopem
IUTAaHUMETpPUU I pCIICHUA 3aaa4v. O3HaKOMIIEHHE C IIOHATHEM mapalyiCJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoricTBamu. DOpPMyJIMPOBAHHE TEOPEMBI O ILIOMIAIA OPTOTOHAILHON TPOCSKIIMA MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOUX
CYXJICHUI 0 B3aMMHOM PacCIIOJIOKEHUH MIPOCTPAHCTBEHHBIX (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. Ilupammpa. IlpaBunbHas mnupamuaa. YceueHHas mnupamuja. Terpasap.
CummMmerpuu B KyOe, B apajijiesienuiese, B mpusMe u nupamujae. CeueHus Kkyoa, Npu3Mbl U TUPaMUIBL.

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

Hunuuap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTb, 0Opazyrolas,
pa3Beptka. OceBble CeUeHHUS W CEUYCHHA, MapayuieiabHble ocHOBaHuio. lllap m cdepa, ux ceueHwus.
KacarenbHast m10cKocTh K cdepe.

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
OPSMOYTOJIBHOTO Mapajulesienuiesaa, Npu3Mbl, HUIuHApa. DPopMynsl oO0beMa MUPaMUABI M KOHYCA.
®opmyIIbl IUIOHIAIM TOBEPXHOCTEN IIMHAPA U KoHyca. @opMyibl o0bema 11apa U IIIoaau chepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOTPAaHHUKOB M BBITIOJHEHHE IMOCTPOCHUS HA HM300PaKEHUSAX U MOJENSIX
MHOT'OI'PaHHHUKOB. BbluncieHne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTYpaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXICHMH. XapakTepucTuka U H300pa)k€HUE CEUeHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulomaneid mnosepxHocreil. IlocTpoenue mpocTteimmx ceyeHuit Kyoa,
pu3Mbl, upaMuel. [Ipumenenne (GakToB U CBeACHUN U3 IUIAHUMETPHH.

O3HakoMJIEHHE C BUJAMU CUMMETPHIA B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TEJl BPAIleHUs] U MHOTOI'PaHHHUKOB. [IpuMeHeHne CBOWCTB CHMMETPUU NPH
pemieHnH 3agad. lcmonb3oBaHME MPUOOPETEHHBIX 3HAHWUN ISl UCCIEIOBAHUS M MOJEIHUPOBAHUS
HECJIOKHBIX 3aja4. VM300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIMIOJIHEHUE PUCYHKOB IO YCIOBUSAM
3a/1a4.

O3HakoMJICHHME C BUJAMU Tell BpamieHus, (HOpPMyJIHpPOBAHHUE HX ONPENEICHUNW U CBOWCTB.
®opMynupoBaHHE TEOPEM O CEUYEHUH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpaIleHUs, UX pa3BepTKH, ceueHus. Pelienre 3aa4 Ha OCTPOEHKE
CEYCHM, BBIUUCIICHUE JIINH, PACCTOSHMM, YIJIOB, ILIoMIanck. IIpoBeieHre 1oKa3aTeNbHBIX PACCYKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPHUM IIPU PEUICHUM 337a4 Ha Tella BpaLICHUs,
KoMOuHamio Tei. M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BHINOJIHEHHE PUCYHKA 0 YCIOBHIO 3aIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOIIAIU U 00beMa, aKkCHOMaMHU U cBoiicTBamH. Pemienue 3amau Ha
BBIUUCIICHUE TIUJIOUIaJiell MIOCKUX (UTYp C NPUMEHEHHEM COOTBETCTBYIOUIMX (opMyn U (akToB W3
IUIaHUMETpUH. V3yuenue TeopeM O BBIUYKCICHHH O0BEMOB MPOCTPAHCTBEHHBIX TEJ, pElICHHE 3a7ay Ha
npuMeHeHre ¢GopMyn BbUUCIEHHS 00beMOB. WM3ydeHue QopMmyn s BBIYMCICHUS IUIOLIA/EH
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HOBGpXHOCTCfI MHOT'OTPAHHUKOB W TCJI BPAIICHUA. O3HaKOMIICHUE C MCTOAOM BBIYUCIICHUSA IIJIOLIAIH
IMOBCPXHOCTHU C(bepbl. Pemenne 3aJa4 Ha BbIYUCIICHUC HJ'IOH.I&,Z[Cﬁ ITOBCPXHOCTHU ITPOCTPAHCTBCHHBIX TCJI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 DiieMeHTHI KOMOMHATOPUKH

OcHOBHBIE TIOHATUSI KOMOWHATOPUKHU. 3aJadyd HA TMOJCYET YHCIAa Pa3MEIICHUM, MEePecTaHOBOK,
coueTtanuii. Permenue 3anau Ha nepe6op BapuantoB. opmyna 6uHoma HerotoHa.

CBoiicTBa OnHOMHHANBHBIX K03 dunmenton. Tpeyronsuuk [lackas.

Buabl yueOHO# 1eATeJIbHOCTH

W3yuenue nmpaBuia KOMOMHATOPUKHU M TPUMEHEHHE TIPU PEIICHUH KOMOMHATOPHBIX 3a/1ad.

Pemenne koMOMHATOPHBIX 33124 METOZOM Tepedopa U Mo MPaBHIIy YMHOKEHUS.

O3HaKOMJICHHE C MOHATUSAMU KOMOMHATOPUKH: Pa3MEIEHISIMH, COYETaHUSIMH, TIEPECTAaHOBKAMHU U
dbopmynamu Uit ux BbrauciaeHus. OObsicHEHUE U MpuMeHeHue GOopMyIl JUIsl BBIYUCICHUS Pa3MEIICHUIH,
[IEPECTAaHOBOK W COYETAaHUN npu peuieHUH 3anad. O3HakomieHue ¢ OuHomoMm HbroToHa u
TpeyroiabHukoM [lackans. PemeHue mnpakTUdyeckux 3a7ad C HUCHOJIb30BAaHUEM IMOHATHH W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COObITHH. JMCKpeTHAs CilydaiiHasi BETUYNHA, 3aKOH €€ pacrpe/eeHusl.

UucnoBble XapakTEPUCTUKHU IUCKPETHOM ciydaiiHoW BenuuuHbl. [loHSATHE O 3akoHe OONBIINX
YHCel.

[IpencraBienne AaHHBIX (TaONUIIBI, AUATPAMMBI, TpadUKH), TeHepaibHasi COBOKYITHOCTh, BRIOOPKA,
cpenHee apupMeTnieckoe, Mmenuana. [loHaTre o 3a1a4ax MaTeMaTHYECKON CTATUCTHKHY.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccHYecKOro OMpeAesieHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BeposiTHOCTE. PaccMoTpeHre mpuMepoB BBIYMCIICHUSI BEpOsiTHOCTEH. PeleHne 3aiay Ha BBIUMCIECHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.

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

3 YCJOBUS PEAJIMBAIIMA YYEBHOM U CITAIIJIAHBI

3.1 MarepuajbHO-TEXHHYECKOe 00ecreyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOHM JUCHUIUIMHBI IPEIYCMOTPEHBI CIICAYIONINE CIICeIUAIbHbIC
MIOMCIIICHUA U OCHAIILICHUE:

Tun u HamMeHOBaHue

Ocnameﬂne CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJIBbHOI0O NOMEIICHU A

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMeIUiHbIE  CpPEeACTBA  XpaHEHHWs, IMepelJauyd U
IIPEACTABIICHUS uH(popMaIuu. Y4eOHo-MeToanuecKas
JIOKYMEHTaIus, TUJaKTHYECKHE CPEACTBA.

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

OcCHOBHbBIE HCTOYHUKH:

1. AmntponoBa, H. B. Aure6pa u Hawyama marematudeckoro aHaim3a. KOHCIEKT JIeKIuit
[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. Anrebpa. 3agauyHUK-TIPAKTUKYM [DJIEKTpOHHBIA pecypc]: YueOHoe mocodue /
P. A. HImuar. — Caskrt-IlerepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum pgocrymna:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3kpaHa.

2. A63anoBa, H. M. Maremaruka: anreOpa v HadaJla aHaJIU3a, TeOMETpUs [ DIEKTPOHHBIN pecypc] :
npaktukyM [ CIIO] / H. M. A63anoBa, 10. H. CamumkoBa, 10.®. CuBumnbkaeBa ; MITVY. -
Maruautoropck : MITY, 2017. - 1 osmextpon. onrt. mguck (CD-ROM). — Pexum pocryma:
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
BY3 [Onextponnslii pecypc]: yu. noc. / JL.T. Slumenes, 2-e uzf., non. — MockBa: By3oBckuii yuyeOHUK,
HUIL UHOPA-M, 2016. — 336 c. — Pexxum mocrtyna: https://new.znanium.com/read?id=32448 — 3ari. ¢
JKpaHa.

IIporpammuoe o0ecnieuenune u HTepHeT-pecypcenl:

HanmenoBanmue 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
J-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 or 17.09.2017 0eccpouHo
Kaspersky Endpoint Security misa | JI-300-18 oT 21.03.2018 | 28.01.2020
ouzHeca-CTaH apTHBIN 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 CcBOOOIHO pacIpoCTpaHIeMOe 6eccpouHo

HNurepHeT-pecypcnl

1. ®enepanbHbIi 1IeHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — DOIIMOP [DnexkTpoHHbIiI
pecypc]. — Pexxum goctyna: www.fcior.edu.ru, cBo6oaHbIH. — 3ari. ¢ skpaHa. S3. pyc.

2. Enunas xosuekius nupoBbIX 00pa3oBaTeNbHBIX PECYpCcOB [DNEeKTpOHHBINH pecypc]. — Pexum
noctyna: Www.school-collection.edu.ru, cBo6oHbIN. — 3ari. ¢ 3kpaHa. S3. pyc.

3. UHTYUT — HallMOHANIBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cCBOOOJHBIN. — 3ari. ¢ 3kpaHa. f3. pyc.

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

5. ®enepanbHBIl 00pazoBarenbHbId opTan «MHGOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH
B 00pa3zoBaHUM». [DNEeKTpoHHBINA pecypc]. — Pexum goctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ard1. ¢ 9kpana. 3. pyc.

6. Ilopran nugppoBoro obpazoBaHus. [DIeKTpOHHBIH pecypc]. — Pexxum noctyna: www.digital-
edu.ru, cBOOOIHBIN. — 3arI. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypce]. — Pexxum noctyma: http://window.edu.ru/, ceo6oanbIid. — 3ari. ¢ skpaHa. 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 KonTponupyemsbie paznenst KonTtponupyembie HaumenoBanue
} (Tembl) y4eOHON AUCIUTUTUHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 BeBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI1, IIP2,
asnen 1 Anredpa 11P3, IIP4.IIPS, IIPS, Tecm
I1P10, I1P12
3 Tema 1.1. PazButne nonsatus o JIP4, JIP9, MP1 MP3, | lIlpaxmuueckas paboma
yuclie MP9Y,IIPI, ITP2, IIP3, | (npakmuuyeckoe 3a0arue)
11P4, IIP8 Tecm
4 T 12 ® JIP4, MP1, MP3, MP4, | [Ipaxmuueckas paboma
ema 1.2 QyHxumi 1 rpaguxn MPY, ITP1, IIP2, [IP5, | (npakmuueckoe 3a0anue)
I1P8, I1P10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeer 1 JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PHIL, 1IP2, IIP3, ITIP4, IIPS, | (npaxmuueckoe 3adanue)
norapudmbl P10 Tfukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MPY, | Konmponvuas paboma
aznes1 2 OCHOBBI TPUTOHOMETPHU 11P3, [IP4, ITP8, ITP10
7 Tewma 2.1 OcHOBHBIE TOHATHS JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
TpuronoMmetpun. [IpeobpazoBanus 1IP3, ITP4, ITP8, IIP10 | (npaxmuueckoe 3adanue)
TPUTOHOMETPHUYECKUX BHIPAKEHHUM Tecm
8 Tema 2.2 TpuroHoMeTprUUYECKHIE JIP9, MP1, MP3,MP9, | IIpaxmuueckas paboma
YPaBHEHUS U HEPABEHCTBA 11P3, ITP4, ITP10 (npakmuueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3,
Paspen 3 Haxtana MPS5, MP9, IIP1, IIP2, | Tecm
MaAaTEeMaTHYECCKOI0o aHaJin3a I1Ps, HPS, HP10,
IIP11, IIPI2
10 |1 JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
eMma 3.1 IIponsBonHas KU ’ ’ ’ ’
P Oy MP5, MPY, IIP1, ITP2, | (npaxmuueckoe 3aoanue)
1 €¢ TIPUMEHERHC 11Ps, ITP8, ITP10, Koumponwvnasa paboma
IIP11, IIP12
11 | Tema 3.2. UHTerpai u ero JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
PUMEHEHHE MP5, MP9Y, IIPS, IIPS, | (npaxmuueckoe 3a0anue)
11P10 Koumponwvnas paboma
12 JIP9, JIP13, MP1, MP3,
Pa3zgen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
IIPé6, I1PS, IIP10
13 Tenta 4.1 KoohMiHATE 1 BKTODEL JIP9, MP1, MP3, MP9, | [Ipakxmuueckas paboma
. PA p ITP6, ITPS, ITP10 (npakmuueckoe 3a0anue)
14 | Tema 4.2 [Ipsimble M TIOCKOCTH B ‘5‘14};)99”];47};12’, %f:;: ]1‘1452 Ilpaxmuueckas paboma
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IIPOCTPAHCTBE

1IPY, IIP10

(npakmuueckoe 3a0awue)
Konmponvnas paboma

15 | Tema 4.3 MHOTOrpaHHUKH U

KpyTJble Tea

JIPY, JIP13, MP1, MP3,
MP4, MP9Y, IIP1, IIP 3,
IIPe6, IIPS, ITP10

Ipaxmuyeckasn paboma
(npakmuueckoe 3adanue)
Konmponvnas paboma

Pa3nesn 5 KomOunaropuka,
CTATUCTHKA M TeOpHs
BEPOATHOCTEM

JIP4,JIP9, MP1, MP3,
MP9, IIP1, ITP7, IIPS,
I1IP13

Tecm

Tema 5.1 DieMeHTHI
KOMOMHAaTOPUKHU

JIP4,JIP9, MP1, MP3,
MP9, IIP1, ITP7, IIP8

Ipaxmuyeckasn paboma
(npakmuueckoe 3a0anue)

Tema 5.2 DnemeHTHI TEOPUU

JIP4, JIP9, MP1, MP3,

IIpaxmuueckas paboma

MP9, IIP1, IIP7,IIPS,
IIP13

BEPOSATHOCTEN U MaTEMATUYECKOU (npaxmuueckoe 3a0anue)

CTaTUCTHUKU

4.2 Ilpome:kyTOouHAs aTTeCTAUSA

[IpomexyrouHas arrectanusi OOy4arOUIMXCS OCYLIECTBISIETCA IO
JUCIUILTAHBI U TIO3BOJISIET ONPEAETUTh KAYeCTBO M YPOBEHb €€ OCBOCHHUSI.

dopma MPOMEKYTOUHOW aTrTecTanuu mno aucuuiuimHe «Matematukay - nuddepeHImpoBaHHbIM

3aBCPIICHUN U3YUYCHUA

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTDPC.

No Konmponwsnosie éonpocwt ouggpepenyuposanmnozo Tema

3auema/OudaKkmuuecKue eOUHUYbl

Tema 1.2 @ynkiuu u
rpaduxu

1 | ®yuxnus. CBoiicTBa QyHKIMU: 00JACTh ONPENEICHUS, HYIU (PYHKIIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEYETHOCTh, MOHOTOHHOCTb,
AKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

2 | OnpeneneHus CTEIICHA YKCIIa C Pa3IMIHBIME IMOKa3areasiMu. CBoiCcTBa

CTEIEHEH. Tema 1.3 KopHun,

3 | Onpenenenne norapupma yrcia. OCHOBHOE JlorapuMuIeckoe
TOXJECTBO. Teopembl 0 norapudmax. @opmyna nepexoa OT OJHOTO
OCHOBAHUA K JPYTOMY.

CTETIEHH U JIoTapu(pMbI

4 | OnpeneneHus TPUTOHOMETPUUYECKUX (PYHKIIHUH. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUYECKHE TOKICCTBA. MOHSATHUS
6 | ®opmyIbl CIOXKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEIACHUSI. [TpeoOpazoBanust
8 | ®opmybl mpeobpazoBaHMs CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKUX TPUTOHOMETPUICCKHUX
GyHKIMI B IPOU3BEJCHHE. BBIPOKCHUI
9 | Onpenenenust OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKITHMA.
10 | ®opmynbl KOpHEH NPOCTEHIIUX TPUTOHOMETPUIECKUX YPaBHEHUIA. 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 TIOHATHS
cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKCHU
4 Pemure TpuroHoMeTpuuecKkoe ypaBHEHHE: Tema 2.2 TpuroHomerpudeckue
, V2 YPaBHEHUS M HEPABEHCTBA
sinsin2x = i
3) Haiitn 3Ha4eHME IPOU3BOJIHOM B TOUKE Xo: Tema 3.1 [IpousBoaHas
FOx) = 23;3)6_413;2; %o = 1. (yHKLIUM U ee IPUMEHEHUE

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

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

7 Haiiaure mpoMexyTku Bo3pacTaHUsl PYHKIIMU: Tema 3.1 [IpousBonHas

1, (GYHKIMY U ee IPUMEHEHUE
y = Ex — 2x
8 Beruncnure HeonpeaeeHHbI HHTErpall: Tema 3.2 UnTerpai u ero
f (% coscosx +2x — \R) dx HPHMEHCHHE.

9 K miockoctu npoBeneHa HakinoHHass MA U neprieHuKysip Tema 4.2 ITpsimMble U MIIOCKOCTH
MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IIIOCKOCTBIO B IIPOCTPAHCTBE
cocrasmsier 30°. Haii/uTe JUIHHBI HAKIOHHOM U ee ITPOEKIIMH.

10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u

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

2 Pemure TPUrOHOMETPUYECKOE YpaBHEHHE: 3sinx — 7 Tema 2.2 Tpuronomerpuueckue

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

3 Brruncnure miomaab KpUBOJIMHEWMHON Tpanenuu: Tema 3.2 HTerpan u ero

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

4 B ocHOBaHNHM NPSIMOM IPU3MBI JIEKUAT TPEYTOJBHUK CO Tema 4.3 MHOTOrpaHHHMKHY U

crtopoHamu 39 cm, 17 cM u 28 cM. BeicoTa mpu3Mel cocTaBiseT KpyTJIbIE TEJIa
20 cm. HaiiguTe noiaHy0 MOBEPXHOCTh U 00BEM MPU3MBI.
5 HaiiTi npou3BoaHyO CII0KHON (YHKINH: Tema 3.1 IIpousBoanas

y = \/ln In sin sin E .

(GyHKLIUU U ee TPUMEHEHHUE

Kpurepun ouenku ouggpepenyuposannozo 3auema u sxzamena
- «OTINYHO» - TEOPETUYECKOe COoJep’KaHHe Kypca OCBOEHO IOJHOCTHIO, 0e3 MpoOesoB,
yMeHUs cpOpMUPOBaAHBI, BCE TPETYCMOTPEHHBIC MMPOTPAMMOI yueOHbIe 3aJJaHs BBHITOTHEHBI, KAY€CTBO
UX BBIMOJHEHHUS OLIEHEHO BBICOKO.
- «XO0pomuio» - TEOPETUYECKOE COAEpKaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOesnos,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpPaMMON ydeOHBIC
3aJlaHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUN BHIMOJIHEHBI C OIIMOKAMH.
- «Y IOBIETBOPUTEIILHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO YacTUYHO, HO
mpoOesibl HE HOCAT CYHIECTBEHHOTO XapakTepa, HEoOXOIuUMble YMEHHUs paboOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON OOYy4EeHHUS
y4eOHBIX 3aJJaHH BHITTOJIHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLIUOKH.
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- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBIMOJTHEHHbBIE YU€OHBIE 3a/1aHUs COJIEPKaT TPyObIe OMINOKH.

[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI ObYYEHUA

1. AKTHBHBIE 1 HHTEPAKTUBHBIE METOBI UCIIOJIB3YIOTCS IIPU IPOBEICHUH TEOPETUUECKUX U
IIPaKTUYECKHUX 3aHITHI:

Pasgen/rema

HpI/IMeHHGMI)IG AKTHUBHBIC "
HHTCPAKTHUBHLIC MCTOIbI

Kparkas xapakrepucruka

Paznen 1 Anrebpa

Tema 1.2 ®ynkuuu,
HUX CBOMCTBa U
rpaduxu

I'pynnoseie nuckyccuu

Ha nepBoM 3Tamne kaxnaas rpymnmna U3ydaeT U
XapaKTepu3yeT CBOMCTBA  3JIEMEHTapHBIX
byHKINH.

Ha BTOpoM »3Tame - aHanu3upys CBOWCTBa
GyHKIUH, CTPOAT UX rpaduku.
Ha TPETbEM JTamne
npeoOpa3oBaHus rpaduKoB.

IMPOU3BOIAT

Tema 1.3 KopHu,
CTETICHH,
sorapupmbl

AHanu3 KOHKPETHOM cCUTyaluu

Ha nepBom 3Tane paccMaTpuBaroTcs CTEIEHU
C palydOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT
HE/I0OCTATKU IPU PEIICHUU YPaBHEHUI.

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

Pa3nen 2 OcHOBEI
TPUTOHOMETPUU

AHanu3 KOHKPETHOM CUTyaluu

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

Pasznen 3 Hagama
MaTeMaTH4YeCKOTO
aHaIM3a

['pynnoBeie nuckyccnn

OO6cyxnenne  mpoOJEeMBl  HCCIEAOBAHUS
CBOMCTB (yHKIMHM, B MHKpOrpymdmax u
MpPUBEJACHHE WX K OOIeMy allTOPUTMY;
HaxoXJAeHUe TuIomaneii ¢Guryp u oObeMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHuKku u
KpYTJIBIE TEJIa

Jenosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIUMCIIEHUE  [OBEPXHOCTH U  oObema
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pelleHns U pemaeT 3agady. 3aTeM TIpymna
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 NSHCTBYS HAJl pAllMOHAILHBIMHA U 2
Pa3Burtue nonsrus KOMILJIEKCHBIMU YHCJIAMHU.
0 ymcIie 2. ToxpaecTBeHHBIE TPEOOPA30BAHUS PALMOHATIBHBIX 2
BBIPAYKCHMUIA.
3. Pemienune panoHaIbHBIX YpaBHEHUI 2
4. PemeHue cucTeM pallMOHAJIbHBIX YPAaBHEHUN 2
5. Pemienune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoicTBa TMHEHHOM, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEIHON
rpaduku byHKIHi.
7. Tloctpoenue u yteHue rpaukoB GyHKIMHA 2
Tema 1.3 8. Pemenune nppanmoHanbHBIX ypaBHEHUH 2
Kophu, crenenn, | 9. IlpeoOpa3oBaHus BBIPOKEHHM, COACPKALIMX CTCIICHH U 2
norapudmel paguKabl.
10. Pemenue noka3aTelIbHbIX YpaBHEHHH. 2
11. Pemenune noka3zaTtenbHbIX HEPABEHCTB. 2
12. Pemenue noka3aTelibHbIX YpaBHEHUI U HEPAaBEHCTB. 2
13. Haxoxnenne 3Ha4eHuil Jorapudma mno npou3BOIbHOMY 2
ocHoBaHu10. [lepexos 0T 0JTHOI0 OCHOBAHUS K APYTOMY.
Brruucrienye u cpaBHEHHE JIOTapH(PMOB.
JlorapudmupoBaHue ¥ MOTEHIIMPOBAHNUE BBIPAKEHHI.
14. ITpubnnKeHHble BEIYUCICHHS U PELICHNE PUKIATHBIX 2
3amad.
15. Pemenue gorapupMuuecKux ypaBHEHHUH. 2
16. Pemrenune nmorapu()MuIecKux HEPABEHCTB. 2
17. Pemienue norapu(pMuU4ecKuX YpaBHEHHI U HEPABEHCTB. 2
Pa3nes 2 OCHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHblil METOI U3MEPEHUS YTJIOB BPALLIEHUS U CBSI3b C 2
OcHOBHBIE rpagycHoil mepoid. Haxoxnenue 3HaueHun
MOHSATHS TPUTOHOMETPHUYECKUX (DYHKIUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHMs TPUTOHOMETPHUYECKUX BBIPAKECHUH. 2
[IpeobpazoBanus OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA.
rpuronomerpuieckux| 20. [lpeo6pa3zoBaHust TPUTOHOMETPUUIECKUX BBIPAXKEHUI. 3
BBIPKECHUI @DopMyITEI CIOKEHUs, YABOSHHS. DOPMYITBI IPHBEICHHSL.
21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeobOpazoBanre CyMMBI TPUTOHOMETPUYECKUX (PYHKITUH
MIPOU3BEICHUE, TPe0Opa30BaHNE TIPOU3BEICHUS
TPUTOHOMETPUUYECKUX (YHKIIUH B CyMMY.
22. Tloctpoenue rpauKOB TPUTOHOMETPHUUECKUX (DYHKIIHIA € 2
HCTIOJIH30BAHUEM T€OMETPUIECKHX NMPE0Opa30BaHUN.
Tema 2.2 23. [Ipocreiinyie TPUTOHOMETPUYECKHE YPAaBHEHUS U 2
Tpuronomerpuyec HEpaBEHCTBA.
KHe ypaBHEeHUs U | 24. TpUroHoMeTpruuecKue ypaBHEHUS] U METObI UX PEIICHUs. 2
HEpPaBEHCTBA 25. TpuroHomeTpuueckre ypaBHCHHUS. 2

19



Pa3zgen 3 Hayaa MmaTeMaTH4ecKOro aHajIn3a

30

Tema 3.1 26. UncnoBass mOCIEAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCJICHUSI  WIEHOB  mocieaoBarenbHocTH.  [Ipenen
GbyHKIIUY 1 ee noclie[oBaTenbHOCTH. Haxoxaenue npeaenoB GyHKITHIA.
IPUMEHEHUE. 27. HaxoxJieHre IPOM3BOJIHBIX 110 ONPEACICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHpoBanus, TadIULA 2
MIPOM3BOJIHBIX DJIEMEHTAPHBIX (QYHKIUI.
29. Berunciienre npou3BOIHBIX CIIOKHBIX (DYHKITHH. 2
30. IIpon3BoaHast: MEXaHUYECKUII U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y paBHEHHUE KAaCaTEIbHOM.
31. O6mas cxema uccieaoBaHus PYHKIIH. 2
32. UccnenoBanre (QyHKIMH C TIOMOIIBIO IPOU3BOJHON H 2
MIOCTPOCHHE TPA(UKOB.
33. Haxoxxnenue HauOONBLIETO M HAaWMEHBIIETO 3HAYEHUS U 2
IKCTPEMANIbHBIX 3HaueHUU QyHkmu. [Ipukiagabie 3amadn
Ha DKCTPEMYM.
Tema 3.2 34. UnTerpan u nepBooOpasHas. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEeHHBIX HWHTETrpajioB TpPU IOMOIIU CBOWCTB
IPUMCHCHUE. WHTETPAJIOB.
35. HTerpupoBaHrie METO0M 3aMEHBI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3imyHbBIMI METOJAMH. 2
37. Teopema Herorona-JleiOuuna. Brruucnenue 2
OTIpEJICIIEHHBIX HHTETPAJIOB.
38. BrruuciieHne onpeeIeHHBIX HHTETPAIOB METOIOM 3aMCHBI 2
IIEPEMEHHOM.
39. Brruuciienue 1wioniaei 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
Koopaunatst u KOOPJMHAT B IMPOCTPAHCTBE. PaccTosTHIE MEX Ty TOUKAMHU.
BEKTODBI. 42. JlekapToBa cucTeMa KOOPAMHAT Ha IJIOCKOCTU. Y paBHEHUS 2
IIPSIMOM, OKPYKHOCTH. PemreHne 3amad Ha pacroyioKeHUE
MPSIMBIX HA MIOCKOCTH.
Tema 4.2 43. PemieHue 3a1a4 Ha MapauieIbHOCTh MPSIMON M TIIOCKOCTH. 2
[Ipsmble u utockocT| 44, Perienne 3agad  Ha TEPHEHIUKYISPHOCTh TMPSAMOH U 2
B IIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHue 3aady  Ha TNpPUMEHEHHE TeopeM o Tpéx 2
MIEPICHIUKYIIIPaX.
46. Pemenue 3a1ay Ha apajyIeIbHOCTD IIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAaHHbBIE YTIIbL. 2
Tema 4.3 48. Pemenue 3aau Ha mapajuiesIeUNe U Kyo 2
Mpuororpanauku | 49. Penienue 3aqad Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3aqa4 Ha TUpaMUTYy. 2
51. Pemenue 3aay Ha BBIYUCIICHHE OOBEMOB U IMOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemrenue 3a71a4 Ha MPTAH/D. 2
53. Pemenue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
55. Pemenue 3aa4 Ha KOMOWHAIIMY T€OMETPUYECKUX TEIL. 2
56. Perienne 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKHX TEJ. 2
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Pazgen S. KomOuHaTopuka, CTAaTUCTUKA U TEOPUS
BEPOATHOCTEMH

Tema 5.1 57. Pemenne KoMOMHATOPHBIX 3a/1a4. Pazmenienusi, coueTanus 2
DJIEMEHTHI U TIEPEeCTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeseneHue BEpOITHOCTH, CBOHCTBA 2
DNEMEHTHI TEOPUH BEpPOSITHOCTEM, TEOPEMA O CyMME BEPOSITHOCTEM.
BEPOATHOCTEHN U Brruuciienue BeposiTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117

21




OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

KoHnTtponmpyemslie
KonTponbHas paszensl (T?'MLI) KonTponupyembl OueHounbIe cpeacTBa
TOYKa yueOHOI € pe3yabTaThI
JUCIUILTAHBI
Nel Paznen 1. JIP4, JIP9, MP1 KontpoJabHas 1. Teopetnueckue
Auredpa MP3, MP4, MP9, padora BOIPOCHI
IIP1, ITP2, IIP3, 2. TunoBsle 3amaHns
IIP4, IIP5, IIPS,
IIP10, IIP12
Ne2 Pazpea 2. JIPY, MP1, MP3, KonTpoabnas Tunossle 3agaHus
OcHOBBI MP9, ITP3, ITP4, pa6ora «OCHOBBI
tpuronomerpun | [IP8, I1P10 TPUTOHOMETPHUID)
Ne3 Paznen 3. JIPY, J/IP13, MP1, KonTpoubHas Tumnoseble 3amanus
Hauvana MP3, MP5, MP9, padoTa 1mo Teme
matematuueckor | [IPL IIP2, IIPS, «ITpou3Boanas
0 aHAJIN3a 1Ips, 1TP10, ITP11, (YHKUHH ¥ ee
1pi2 NpUMeHeHHe»
KonrpoabHas Tunosble 3a7aHus
pabora no teme
«HnTerpan u ero
NpUMeHEHH e
Ne4 Pazpea 4. JIPY, JIP13, MPI, Konrpoabnas |1. 3agauu c
T'eomerpus MP3, MP4, MP9, | padora «IIpsimbie IIOCTPOEHHEM
11P2, 11P3, ITP6, U IUIOCKOCTH B yepTexa
11P8, ITP10 npocrpaHcTBe» |2. PacderHsie 3amaun
KonTpoabnasn
pabota no Teme
«MHOrorpaHHuKHu
U KPYTJIbIe TeJIay
Nes Pa3pnen 5. JIP4,JIP9, MP1I, KounrpoabHasn Tect
Komounaropuka, | MP3, MP9, IIPI, pabora
CTATHUCTHKA U 11P7, ITPS, ITP13
Teopust
BEPOSATHOCTEH
Ne6 JHomyck IHoprdosamno 1. IIpakTHueckue
JK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTposbHbIE
paboThI
IMpome:xxyrou | IuddepeHumrpoann YcTHbIM 3a4eT Teopetnueckue
Has I 3a4€T BOIIPOCHI 110
arrecrauus COJIEp’KaHUIO Kypca
MpomesxkyTou DK3aMeH Jk3ameHanMoOHHbI | Tunossle 3a1aHus
Hast e
aTTecTanusa OMJIeTHI
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JJUCT PETUCTPAIIMU UBMEHEHUM U TOIMOJIHEHUM

1

_

Pabouas nporpamMmma y4eOHOM TUCLMITIHHBI « MaTeMaTHKay
aKTyaJlu3upOBaHa.
B pabouyio nporpaMmy BHECEHbI CJICAYIOLIHE H3MEHEHMS:

3 VCJIOBUSA
PEAJIU3ALIUU
VYEBHOU
JTTUCLIUTUJTUHBI

—

B cBsA3H ¢ 3aK110Y€HHEM KOHTPAKTOB CO CTOPOHHHUMH
JIEKTPOHHLIMU OHOIMOTEYHBIMH cHcTEMaMK Db

Axaznemus K-27-20 or 20.02.2020 r. UIT Bypuesa A.U.10
31.03.2023 r., Cucrema 31eKTPOHHOTO 00yYeHHUs
«Akanemus» K-39-21 ot 12.07.2021 r. OOO «Akanemus-
meaua» 1o 31.08.2024 r., 56C 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. OO0
«nektporHoe uznateabctBo KOPAUTY ¢ 01.09.2021 no
31.08.2022 r., OBC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3nanuym ¢ 01.09.2021 o 31.08.2022 r.,

No Pasnen paboueii Kpartkoe conep:xaHue uzMeHeHHs/ I0NOJTHEHHS l Hara, I [loamuce
/m MPOrpaMMbl Ne npoTokona|npencenarens
sacenanus [1K [TK

8.09.2021 r.
[TpoTokos Ne
1
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