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A.A. Ocmanosa

PaGouas nporpamma obieodpasoBaTensHOro yueOHoro nmpeamera «MaTemaTikay pa3paboTaHa Ha OCHOBE
TpeOOBaHMIA:

— ®@enepalbHOTO rOCYIAapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPENHEro NPo(hecCHOHATIBLHOTO
obpazoBanus o cnenuanbHoctd 29.02.04 «KoHcTpyHpoBaHHe, MOJICIUPOBAHUE W TEXHOJIOTHUS
MIBEWHBIX W3JCIUI», YTBEPKACHHBIH mpukazoM MunuctepcrBa OOpa3oBaHHMs H HayKu
Poccwiickoit @enepanuu Ne 534 ot 15 mas 2014 r., (3apeructpupoBad MUHHUCTEPCTBOM FOCTUITUHI
26 utons 2014 r. per. Ne 32869);

—  @enepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJApTa CPEAHEro 00IIero 00pa3oBaHus,
YTBEP>KACHHOTO MpHKa3oM MuHHcTepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuun ot
17.05.2012 N 413 (zapeructpupoBano B Muntocte Poccun 07.06.2012 N 24480);

C y4eTOM:
— npoduist HoTy4yaeMoro oopa3oBaHusl.

B COOTBETCTBHH C PabOYNM y4eOHBIM IIAHOM.

Pazpaborumnk:
— OcwmanoBa Animar AnueBHa, npenoaaBatenb ['BIIOY PJI «TexHuueckuid KOJJIEIHK HUM.
P.H. AmypanueBa»

© Ocmanosa Aimar Anresna 2022

© I'BIIOY PJI «Texuuueckuit koyutepx uM. P.H. Amrypanuesay



COJAEPKAHUE

AN N A W

. OBILIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMbBI YUEBEHOI'O ITPEJIMETA ....4

. [NTAHUPYEMBIE PE3VYJIbTATbI OCBOEHU A YUEBHOI'O ITPEJJMETA: ........ccccuveneee. 4
. OFBEM YUEEHOI'O ITPEJIMETA Y BUJIbI YUEBHOM PABOTDBL.........oocveveeiererrisreians 8
. COAEPX KAHUE YUEBHOI'O ITPEAMETA ....c.oiiiiiiiii e 8
. TEMATHUYECKOE ITNTAHUPOBAHUE YUYEBHOI'O TTPEAMETA. ......ccoiiiiiiiiieiiee 14
. YCIIOBUA PEAJTIM3ALIMN YUEBHOTI'O ITPEAMETA ..ot 21
6.1. TpeboBaHust K MUHUMAJILHOMY MaTePHATbHO-TEXHUIECKOMY O0CCTICUCHHUIO ........vevvenne 21
6.2. THGOPMAITHOHHOE O0CCTICUCHHE OOYUCHHS . vvevvvveesvreeesreessressssseesssessssesssssessseessnseesssees 21
6.3. KagpoBoe obecrieueHre 00Pa30BATETBHOTO TIPOIIECCA .vvvrrrvrrersvreesssreessresssseessssessssnessnsees 23



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBI
YYEBHOI'O NIPEIMETA

PaGouass mporpamma oO0mieoOpa3oBarenbHOr0 y4eOHOro mnpeamera «MaTemMaThka
npelHa3HayeHa A W3Y4YeHHs MaTeMaTUKU IpU peanus3aluu o0pa3oBaTeIbHOW MpOrpamMmbl
cpenHero obmiero obpa3zoBaHus B MpejienaXx OCBOSHHS MPOrPaMMBI TIOJTOTOBKU CIIEIIUATHCTOB
cpennero 3BeHa 29.02.04 KoHcTpyupoBaHue, MOACTHPOBAHNE U TEXHOJIOTHSI IIBEWHBIX U3CITUH.
VYueOublil penMeTr MaTemaTuka NPUHAAICKUT MPEeIMETHON obnactu «Martematuka u
uHpopmatukay @I'OC cpennero MaremaTrka — HM3ydaeTcs B COCTaBe 0011e00pa3oBaTeIbHBIX
y4eOHBIX MPEIMETOB MO 001IeMy yueOHOMY HPEAMETY U3 00sS3aTeNIbHBIX MPEAMETHBIX 00acTen
®I'OC cpeanero obmero oopazoanus, sl cnenuaibHocTed CI1O TexHomornueckoro mpohus

npo(hecCHOHATLHOTO 00pa30BaHUs.

[Ipeamer sBasieTcs nMpodUIBLHEIM MpeaMeToM obmeoopazoBatenpHoro nukiaa I[IICC3 u
usydaercst Ha yriryosienHoM ypoBHe OI'OC cpemnero obIero 06pa3oBaHus ¢ y4eTOM Crielu(PUKU

OCBaMBaeMOl CICIIUAIbHOCTH.

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA:

OcBoenne COOCPIKaHU S y‘IC6HOFO npeamMeTa MaremaTika o0OecreYruBaeT JOCTHXKCHHUC
06y‘~IaIOHH/IMI/ICH CICAYOINUX pPe3yJbTaTOB!

JINYHOCTHBIE pe3yabTaTbl OCBOCHUA NMPpEAMETA:

B coorBercTBMH € Tpe0OBAHMAMM
®rocC coo

YTouHeHHbIE JHIYHOCTHbIE pe3yabTaThbl

JIP7 HaBbIKM COTpYAHHMYECTBA CO
CBEpCTHHUKAMH, JETbMH  MJIAJIIETO
BO3pacTa, B3POCIIBIMH B
00pa30BaTeNEHOM, 0OIIEeCTBEHHO
MIOJIC3HOMH, yaeOHo-
HCCIIEIOBATENICKOM, IIPOEKTHOM U

JIpYTUX BUAAX NEATEIbHOCTH;

—  pa3BuUTHE KOMITCTCHITHIA COTpYJHUYECTBA co
CBEPCTHUKAMH, B3POCIBIMH B OO0pa30oBaTeIbHOH, OOIIECTBEHHO
MOJIC3HOH, YUeOHO-HCCIIENOBATENBCKOM, TPOEKTHOW M JPYTUX
BHUAAX JCATCIHHOCTH;

— yYMEHHe BBICTPanBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOIIICHUSI B KOMAaHIHOW pabOTe MO PEHICHUI0 OO0IIuX
3a7la4, B TOM YHCJE C HUCIIOJIb30BAHUEM COBPEMEHHBIX CPEACTB
CETEBbIX KOMMYHUKAIUI

JIP 8 HpaBCTBEHHOE CO3HAaHHWE U
MOBEJICHNE Ha OCHOBE YCBOGHHS
o011e4enoBeYecKuX eHHOCTEH;

—  HPaBCTBCHHOC CO3HAHUEC U MMOBCACHUC Ha OCHOBC YCBOCHU
O6H_Ie‘IeJ'IOBe‘IeCKI/IX HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAHUA U
MOBEACHU B ITOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTU Jguajor ¢ JpyruMud  JIOJAbMH, JOCTUTaTb B HEM
B3aMMOIIOHMMaHHs, HaAXOIUTh O6H.II/IG ek U COTpyAHUYATh IJId
HUX TOCTHIXCHUSA,

JIP 9 roToBHOCTP M CIIOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caMo00pa3oBaHUIO, Ha TPOTHKCHHUU
BCeM »XMU3HU; CO3HATEILHOE OTHOILIEHHE
K HEOpPEphIBHOMY O0Opa30BaHUIO Kak
YCIIOBHIO YCIELHOM
poeCCHOHATIBHON U OOIIECTBEHHOMN
JEATEILHOCTH;

—  TOTOBHOCTbH M CHOCOOHOCTH K 00pPa30BaHHUIO, B TOM UHCIIE
caM000pa30BaHMIO, Ha TPOTSDKCHWH BCEH JKU3HM; CO3HATEILHOE
OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHHIO KaK YCJIOBHIO
ycriemHoi npodeccnoHanbHOH M OOIIECTBEHHOH HEATeNbHOCTH;
YMEHHE OpHEHTHPOBAThCS B MOTOKEe HH(GOPMAIMH, BBHIOUPATH
Ka4eCTBEHHYIO U IOCTOBEPHYIO HH(POpPMAITHIO;

— YMEHHE WCHOJb30BaTh  JIOCTIDKEHUS  COBPEMEHHOM
(usnueckoit Hayku M (HU3MYECKUX TEXHOJIOTMU JIJIsi MOBBILICHUS

COOCTBEHHOTO HHTEJJICKTYaJIbHOTO PA3BUTHS B  BBIOPAHHOM
npodeccnoHanbHOM AesATENbHOCTH;
— yMeHue YIPABISITH cBoei MO3HABATEILHON

ACATCIbHOCTBIO, IMPOBOAUTH CAMOOLCHKY YPOBHSI COOCTBEHHOTO
HMHTCJUICKTYAJIbHOI'O pa3BUTHA, B TOM YHCIC C HCHOJIB30BAaHUEM
COBPEMCHHBIX DJICKTPOHHBIX O6pa30BaTeJ’II)HLIX PECYPCOB.

MeTanpeamMeTHblie pe3yabTaTbl 0CBOCHHS NPeIMeTa:

B cooTBeTCTBUM C
TpeOOBaAHUSIMU
®drocC Coo

YTouHeHHbIe
pe3yJbTaThl

MeTanpeaMeTHbIe

(CRP1Y)

YHuBepcanabHble yueOHbIe AeiicTBUS

MP 1 ymeHue caMOCTOATENBEHO
OTIPEIEIISITh LIEIN AESTEIbHOCTH

COCTaBJIATH IIJIaHBI JCATCIBbHOCTU U

YMEHHUE OIPEACIATh 1, - YyaAPl -

CaMOCTOATCIIBHO
OIIPEACIIATDE HEJIH, 3aJIaBATh IMMapaMETPhI
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U COCTaBJISITh TUIAHBI
JEATEbHOCTH; CAMOCTOSTEIILHO
OCYIIECTBIISATH, KOHTPOIHPOBATH
1 KOPPEKTUPOBATH
JEATEILHOCTh; HCIOIb30BaTh
BCE BO3MOXKHBIE PECYPCHI [UIS
JOCTHKEHHS TIOCTABIEHHBIX
Leseit ¥ peaaus3alui IJIaHOB
JeATeIbHOCTH; BEIOUpATh
yCIIEIIHbIE CTPAaTETUH B
Pa3JIMYHBIX CUTYAIHsX;

OIpCACIiAThL CPEACTBA,

HE0OXO0UMBIC JUIS UX peaTn3allii;,

U KPHUTEPUH, [0 KOTOPBIM MOXKHO
OTIPEICTINTD, YTO LENb JOCTUTHYTA,;

- VYVYIP3 -  CTaBUTh W
¢dopMynHupoBaTh COOCTBEHHBIC 3amadil
B 00pa3oBaTeNbHON MAEATEIBHOCTH H
JKIU3HEHHBIX CUTYaINsAX;

- VYV P4 - OLIEHUBAThH
pecypcbl, B TOM YHCIIE BPeMsl U Ipyrue
HeMaTepHalbHbIe pecypcel,
HEOOXoAuMBIE Ul JOCTHIKEHHS
MOCTaBJIEHHOH LieJu;

—  VYYIAPS - BweiOuparh myTh
JOCTHXKEHUsT  LeNu,  IUTaHUPOBaTh
pelieHue MOCTAaBICHHBIX  3ajad,
ONTHMU3UPYS MaTepraibHbIe "
HEMaTepHaIbHBIC 3aTPaThI;

—  VYVYAP6 - opranu3oBHIBaTH
3(pEeKTHBHBIII  TOHUCK  PECypcoB,
HEOOXOAMMBIX AL JOCTHIKEHHSA
MOCTaBJIECHHON IIEJH;

— VYA P7 -  comocTaBisTh
HOJ'Iy‘IeHHI)II‘/II pe3ybTaT ACATCIBHOCTH
C MOCTABJICHHOH 3apaHee LEeJbIO.

MP 3 BrageHue HaBBIKAMH
MMO03HABATENILHOM, Y4eOHO-
HCCIIeI0BATEIbCKON U
MPOEKTHOH e TebHOCTH,
HABBIKAMHU Pa3pelICHHs
po6IeM; ciocoOHOCTh U
TOTOBHOCTD K
CaMOCTOSITEILHOMY MTOHUCKY
METOJIOB PElICHHs
MPaKTHYECKUX 3a7ad,
MPUMEHEHHUIO Pa3IMnuHBIX
METOJIOB [IO3HAHUS;

—  HCIIOJIb30BAaHHEC

Ppa3IMYHbIX BUJI0B MO3HaBaTEIbHOM

NIESTeTFHOCTH IJISl PEIICHUS
WHPOPMAIMOHHBIX 33124,
TIPUMEHEHNE OCHOBHBIX METOJIOB
MOo3HaHUS (HAOIIOICHNS,
OTIMCaHUS, U3MEPEHUS,
SKCIICPUMEHTA) [T OPTaHU3AIIH
y4eOHO-HUCCIIeI0BATENbCKON U
IIPOEKTHOH JIEATENBHOCTH C
HCIIOJIb30BaHUEM
nHpopMannoHHO-

KOMMYHUKAITMOHHBIX TeXHOJ’IOFI/Iﬁ;

—  HCIOJNB30BaHHE
Ppa3UYHBIX HHPOPMAITHOHHBIX
00BEKTOB, C KOTOPHIMH BO3HHKAET
HE00XOJIMMOCTh CTAJIKMBATHCS B
npodeccroHansHo# chepe B
W3YYCHUH SBJICHUH ¥ IPOLIECCOB

—  VYVYAII3 - wucnoyib30BaTh
pa3IMYHbIC MOJCIBHO-CXEMATHICCKHE
cpezcTBa VTS MpeACTaBICHHUS

CYIIECTBEHHBIX CBSA3EH M OTHOIICHUH, a
TaKXKe IPOTUBOPEYNH, BBIIBICHHBIX B
WHPOPMAINOHHBIX HCTOYHHUKAX;

— VYV IIS - BBIXOAUTH 332 PAMKH
y49e0HOTO TpeAMeTa M OCYIICCTBIATH

LieJICHAIIPaBJIECHHBIN TIOMCK
BO3MOKHOCTEH I LIUPOKOTO
mepeHoca  CpeacTB M croco0OoB

JIeUCTBUS;

MP 4 roTOBHOCTH H
CrocoOHOCTh K
CaMOCTOSITENIbHON
HHPOPMAIHOHHO-
MIO3HABATENLHOM SSITEIILHOCTH,
BJIa/ICHHE HABBIKAMH ITOJYYSHHUS
HeoOxouMoi HH(opMaIy U3
CJI0Bapey pa3HbIX TUIIOB,
yMEHHE OPUEHTUPOBATHCS B
Pa3IMYHBIX HCTOYHUKAX
nHpopMaLnK, KPUTHIECKN
OLIEHUBATh U MHTEPIPETUPOBATH
nHpopManuio, NOIy4aeMyro u3
Pa3JIMYHBIX HCTOYHUKOB;

—  HCIOJb30BaHUE
Pas3INYHBIX HCTOYHUKOB
nH(popManuy, B TOM 4ncie
3JIEeKTPOHHBIX OMOIHOTEK, yMEHUE
KPUTHUYECKH OLIEHUBATh U
MHTEPIPETHPOBATH HHOPMALIHIO,
MOJIy4aeMyI0 U3 Pa3InuHbIX
WCTOYHHMKOB, B TOM YHCIIE U3 CETH
WuTepHer;

—  yYMEHHE aHaJIU3UPOBATh U
NPeICTaBISITh HHYOPMALHIO,

JTAaHHYIO B 2JIEKTPOHHBIX (hopmaTax

Ha KOMIBIOTEPE B PA3INIHBIX
BHIAX

— VYV II1 - uckaTh 1 HaAXOAUTh
0000IIIeHHBIE CITOCOOKI PEIICHNUS 334,
B TOM qrce, OCYIIECTBIIATH
pa3BepHYTHII WH(POPMAIIMOHHBIH
MTOVCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(y4eOHbIe 1 TO3HABATENEHBIC) 3a/1a4H;

-  VYYAII2 - KPUTUYECKHU
OIIGHMBaTh WU  HHTEPHPETHPOBATH
MHGOPMAILIMI0O C Ppa3HBIX TO3ULIUH,
pacno3HaBaTh u (uKcupoBaTh

MPOTHBOPEYHNs B HHGPOPMAIMOHHBIX
HACTOYHUKAX.

MP 5 ymeH#He ncnosp30BaTh
cpezncTBa HHGOPMAMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI1 B pellIeHnn
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX

- YMEHHUE UCIIOJIb30BATh
CcpeacTBa HH(bOpMaHHOHHO'
KOMMYHUKAIIMOHHBIX TEXHOJIOTUIH
B pCIICHUU KOT'HUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpraHM3anMOHHBIX 3aJ1a4 C

- VYV P6 - opraHu3zoBbIBaTh
5QQEeKTUBHBIH  TOHUCK  PECypcoB,
HEOOXOAMMBIX AL JOCTHIKEHHS
MIOCTABJIEHHOH LieJy;

—  VYVYAII3 - wucnoyib30BaTh
pas3iiMuHbIe MOJIEIbHO-CXeMaTHYEeCKHE




OpraHU3aIUOHHBIX 337149 C
co0IoIeHeM TpeboBaHNH
SPrOHOMHKH, TEXHUKH
0€301acHOCTH, TUTHEHBI,

1 3THYECKUX HOPM, HOPM

pecypcocOepeKeH s, TPaBOBBIX

co0uoieHreM TpeOoBaHMi
3PTOHOMHKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBBIX U
3TUYECKUX HOPM, HOPM
WHPOPMAINOHHOW 6€30MacHOCTH

cpencrTaa IS MpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOLIEHUH, a
TaKkXKe IPOTHUBOPEYN, BBIIBICHHBIX B
WHPOPMAINOHHBIX HCTOYHHUKAX.

OLICHUBATh "
pelIeHus,

IICHHOCTEH;

MPUHUMATh
OTIpeIeISIFOLIHe
CTpaTEruio MOBE/ICHUSI, C yIETOM
TPaXAaHCKMX W HPaBCTBEHHBIX

HHPOPMATMOHHON

0€30MMacHOCTH;

MP6  ymenwe  ompenemnsTh —  yMeHHE ONPENEIATh — YV II5 - BBIXOAUTH 332 PAMKH

Ha3HAYCHUE u (GyHKUIMM | Ha3HAYEHHE u (GyHKIMK | y4eOHOro mHpeaMeTa M OCYIIECTBISTH

Pa3IMYIHBIX COLMAJIBHBIX | COLMAJIbHBIX HUHCTUTYTOB LieJICHANIPaBICHHbBII IIOMCK

UHCTUTYTOB BO3MOXHOCTEH JUIs HIMPOKOTO
mepeHoca  CpeacTB M croco0oB
JICUCTBUSL.

MP 7 yMeHHE CaMOCTOSTEIBHO - —  VVIP2 _ OILICHHBATH

BO3MOXHBIC MOCIECTBHS TOCTHKCHHUS
MOCTaBICHHON II€NH B NESTEIbHOCTH,
COOCTBEHHOH  JKM3HH W JKH3HH
OKPYKafOIINX JIOJIeH, OCHOBBIBASCH HA
CO00paXEHHUSIX ITHKU M MOPAJIH.

MP 8 BianeHue 13bIKOBBIMU
CpeACTBaMU - YMEHHUE SICHO,
JIOTHYHO ¥ TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUS,
HCIIOJIB30BaTh aJIeKBATHEIE

—  yMeHHe IIyOJINYHO
NPE/ICTABIISITH PE3yIbTaThI
COOCTBEHHOT'O HCCIICIOBAHMS,
BECTH AUCKYCCHH, JOCTYITHO U
TFapMOHHYHO COYETas COACPKAHHE

— YV K4 pa3sepnyTo,
JIOTHYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3PEHHS C UCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U TUChMEHHBIX)
SI3BIKOBBIX CPE/ICTB

u GopmbI IpeacTaBIIeMOM
nH(pOpMaLuK CpeaACTBAMU
MH()OPMAMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

S3BIKOBBIC CPCACTBA,

MP9 BnageHue — HaBBIKAMH —  BIAJCHUE HaBBIKAMU - VYVYAIlI6 -  BeIcTpauBaTh
MO3HABATEJLHON peIeKCHU KaK | IMO3HAaBaTEIbHOW pe(UIeKCMM Kak | MHIMBUAYaJIbHYIO  00pa3oBaTesIbHYIO
OCO3HAaHMs COBEPIIAECMBIX | OCO3HAHUSA COBEPIIAEMBIX | TPACKTOPHIO, YUMUTBIBAsi OIPAHUYCHMS
JEUCTBUM U MBICIUTENIBHBIX | JEHCTBUHI U MBICITUTENBHBIX | CO CTOPOHBI IPYIUX YYaCTHUKOB U
IIPOLIECCOB, UX PpE3YyJNbTaTOB U | IIPOLIECCOB, HUX PpE3yJIbTaTOB U | PECYpCHBbIE OIPAaHUYCHUS;

OCHOBaHMW, TpaHUIl CBOErO | OCHOBAaHUM, 'PAaHULl CBOErO 3HAHUSA - YyAalI17 - MEHSATh u
3HaHUS M HE3HAaHMSA, HOBBIX | U HE3HaHMUA, HOBBIX | yI€pXKHUBAaTb pa3Hble MO3ULIUU B
MTO3HABATENBHBIX 3a1a4 U | IO3HABaTENbHBIX 3a/a4 M CPEACTB | MO3HABATEIbHOM IEATEILHOCTH.

CPCACTB UX NJOCTUIKCHUSIL. X DOCTHXXCHMUA.

IIpeameTHbIe pe3yJbTAThl OCBOCHUS TUCHUIIIMHDI:

1. chopmMupoBaHHOCTH MpeACTABICHUI O MaTEMAaTUKE KaK 4acTU MUPOBOH KyJIbTYpHI U O
MecTe MaTeMaTUKU B COBPEMEHHOM IMBHIM3AILMM, O CIIOCO0AaX OMHUCAHHUS Ha MAaTEMAaTUYECKOM
A3BIKE SIBJICHUN PEAJbHOTO MUPA;

2. c(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MAaTEMAaTUYECKUX MOHATUSAX KaK O BAXKHEUIIMX
MaTEMaTUYECKUX MOJEIIAX, MO3BOJISIOMIMX OMKUCHIBATh U MU3y4aTh PA3HBIE MTPOLIECCH] U SBJICHMS;
[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUs MATEMATUYECKUX TEOPUH;

3. BJaJeHHE METOJaMH JIOKA3aTeNIbCTB U ITOPUTMOB PEUICHUS; YMEHHE WX NMPUMEHSTH,
IIPOBOJUTH JOKA3aTEIIbHbBIE PACCYKICHUSA B XOJ€ PELICHUSA 3a/1ay;

4. BrmaJieHHe CTAaHJAPTHBIMH IPUEMaMHU pPEIICHUs PAlUOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, UX CHUCTEM;
WCITOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHUCJE JUIS IOMCKA IIyTH PEIIECHUs U
WJUTFOCTPALIMY PELIECHUs] YPABHEHUN U HEPABEHCTB;

5. chOpMUPOBAHHOCTh TMPEJCTaBICHUA OO0 OCHOBHBIX MOHATHUSX, MIEIX U MeEToJax
MaTEeMaTU4YeCKOro aHaJIn3a;

6. BiIajeHre OCHOBHBIMHU IOHSTHSMHU O TUIOCKHUX M TPOCTPAHCTBEHHBIX I'€OMETPUICCKHX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTh YMEHHUS PacIO3HaBaTh Ha YepTekax,
MOJIETSIX M B PEaJbHOM MHpE TeoMeTpuyeckue (Uryphl; MPUMEHEHHE H3YyYEHHBIX CBOICTB

6



reoMeTpuueckux Guryp u Gopmys Ais perieHns TeOMETPUISCKUX 3a7a4 U 33724 C MPAKTUIECKUM
coJiep:KaHueM;

7. cOpMHpPOBAaHHOCTh  MPEIACTABICHUNA O TMpoleccax M SABICHHUAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MUpPE, 00 OCHOBHBIX
MOHSATHUSAX AJIEMEHTApPHON TEOPHUH BEPOSITHOCTEW; YMEHUM HAaXOAUTh U OICHUBATh BEPOSTHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUYECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

8. BlajieHHe HaBBIKAMH MCIIOJIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX TPOrPaMM IPU PELICHUH
3az1ay;

9. chopMUPOBAHHOCTh  MPEJCTaBICHU O HEOOXOAMMOCTH  JOKa3aTelIbCTB  IPH
000CHOBAaHUM MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATUKH B MPOBEJCHUU JIETYKTUBHBIX
pacCyXIeHUI;

10. cdopmupoBaHHOCT, TOHATHHHOTO ammapara [0 OCHOBHBIM pa3jieiaM Kypca
MaTeMaTUKH; 3HaHUH OCHOBHBIX TeOpeM, POpMYI M YMEHUS UX MPUMEHSATh; YMEHUS JOKa3bIBaTh
TEOpPEeMbI U HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEICHHUS 3a/1ay;

11. chopmupoBaHHOCT, YMEHUN MOAEIUPOBATh peajbHble CHUTYallH, HCCIEIOBATh
[IOCTPOEHHBIE MOJIENIN, HUHTEPIIPETUPOBATD [TOJIyUEHHBIH PE3yJIbTaT;

12. copmupoBaHHOCTH MPENCTaBICHUNH 00 OCHOBHBIX TMOHSATHSX MaTeMaTHYeCKOTro
aHalM3a M UX CBOWCTBaX, BJIAJICHUE YMEHUEM XapaKTepuU30BaTh IOBeIeHUE (YHKUUH,
UCIIOJIb30BaHUE TIOTYYEHHBIX 3HAHUM JIIsl OMUCAHMS U aHAIM3a PEabHbIX 3aBUCMOCTEN;

13. BnameHWEe yMEHHUSIMH COCTAaBJICHUS BEPOATHOCTHBIX MOJEJIEH MO YCIOBHUIO 33/1a4d U
BBIUMCJICHHUSI BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM 4YHUCIE C NpUMEHEeHHeM (opmyn
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEN; NCCIIEIOBAHUS CIIyYalHbIX BETUYNUH
M0 UX PaCHpPEEICHHUIO.

14. nns cnensix U c1aOOBUIAIIUX O0YUAIOIIUXCA:

— OBJQJICHHWE MpaBWIaMU 3allMCH MaTeMaTHYeCKUX (OpMYyNl U CHEHUANbHBIX 3HAKOB
penbedHO-TOUSYHOM cucTeMbl 0003HaueHui JI. bpaitns;

— OBJIAZICHWE TAKTHJIbHO-OCA3ATENbHBIM CIIOCOOOM O0OCIENOBaHUS W  BOCTIPHUSTHS
penbeHbIX H300paKEHUI MpPeaMETOB, KOHTYPHBIX H300pakeHUN TeoMEeTpudecKux Quryp u
Apyroe;

— HaJIMYKUE YMEHMS BBINOJHATH T€OMETPUUYECKUE MOCTPOEHHUS C MOMOLIBI0 LUPKYIS U
JTUHENKHU, YuTaTh penbedHbie rpa@uKu 3eMEeHTapHbIX (YHKIUN Ha KOOPAUHATHON TJIOCKOCTH,
MPUMEHATh CHEIUaNbHBIC Tpucrocodsenus mis  penbedroro uepueHus ("Ipadrcemen",
"[lxonbHUK");

— OBJIQJICHHE OCHOBHBIM (DYHKIMOHAJIOM NPOrpaMMbl HEBU3YaJbHOTO JOCTyNa K
MH(pOpMallMl Ha SKpaHe MEePCOHATBHOTO KOMIIBIOTEPA, YMEHHE HCHOJIb30BaTh NMEPCOHAIbHbBIE
TU(DIOTEXHUYECKHE CpeACcTBAa HH(POPMAIMOHHO-KOMMYHHKAIIMOHHOTO JIOCTYNa  CIEHBbIMU
00yJaronmMucs;

15. st 0Oyvaromumxcsi ¢ HapyIIeHUSIMU ONIOPHO-/IBUTaTENILHOTO afmapara:

— OBJIQJICHUE CHEIUAIbHBIMU KOMIIBIOTEPHBIMHU CPEICTBAMH MPEICTABICHUS U aHalIM3a
JAHHBIX U YMEHHE HCIOJIb30BaTh MEPCOHAIBHBIE CPEJICTBA JOCTYIA C YYETOM JIBUTaTENIbHBIX,
peYeIBUTaTENbHBIX U CEHCOPHBIX HAPYLICHUH;

— HaJM4Me YMEHHUs UCII0JIb30BATh MEPCOHAIbHBIE CPECTBA JOCTYIIA.



3. OFBbEM YYEBHOI'O ITPEJIMETA W BUJIbl YYEBHOM PABOTHI

Buna yueOHoii padoThl O0bem B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 351

B TOM YHCIJIE:
Teopernueckoe o0yueHne 110
[TpakTrueckue 3aHATUS 124
CamocTosTenpHas pabora 117

IIpome:xyToyHass arrecrauus B ¢opMme audpdepeHIUPOBAHHOIO
3a4yeTa (nMepBbIii ceMecTp)

Koncyabsranus (Bcero)

IIpomeskyTounas arrectauus B Gopme 3k3aMeHa (BTOPOH ceMecTp)

4. COAEPKAHUE YYEBHOI'O IIPEJIMETA

Pa3zgen 1. Pa3BuTHe NOHATHS 0 YHCJIE
Tema 1. 1 PazButue noHATHs O YUCIIE.

1. Beenenue. MaremaTtuka B Hayke, TEXHUKE M MpPAaKTUUYECKOW nesTenbHOCTH. Llenu u
3aa4i M3y4CHHUsS MATEeMAaTUKU B YUPEXKIEHHUSIX HAYAIBHOTO U CPEIHEr0 MpOoQecCHOHATHLHOTO
obOpazoBaHwUs.

2. llenbie u panoHaNbHBIE YuCa. [leficTBUTENbHBIC YHCIA.

3. [Ipubnuxennsle BerunuciaeHus. [IpubimxeHHoe 3HaYCHUE BEIMUYUHBI U MOTPELIHOCTH
IpUOIMKEHUH.

4. OmnpeneneHne KoMIUIEKCHOro uucia. CBoiicTBa omepaluy HaJl KOMIUIEKCHBIMU
YHUCJIAMHU.

IIpakTH4yeckue 3aHATHS

5. «PaboTa ¢ 1enbIMu ¥ pallMOHATIbHBIMU YHCIIAMU, IPOCThIE alnredpanyeckue JeHCTBUS»

6. «HaxoxeHre cyMMBbl, pa3HOCTH, IIPOU3BEIEHUS U YACTHOI'O KOMILJICKCHBIX YHCEI.
Pa3nes 2. Kopuu u crenenu, u Jiorapugmbl
Tema 2.1 KopHu, cTeneny, nppalioHaIbHbIE YPaBHEHUS

7. Apudmernueckuil KOpeHb HaTypaJIbHOM CTETIEHU

8. Kopnu u crenenu. KopHu HaTypanbHOM CTENEHN U3 YMCIa U UX CBOMCTBA.

9. CreneHn ¢ panMOHAIGHBIMHA TIOKa3aTesiIMM W WX cBoiictBa. CTemeHH c
JENCTBUTENBHBIMY NTOKa3aTesiMU. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM ITOKA3aTEIIEM.

10. IIpeoOpa3oBanme BEIpAKEHUH, COACPKAIMNX CTCIICHU U KOPHU

11. Onpenenenue crteneHHOW ¢GyHKUMU, €€ cBoiicTBa M rpaduk. MppanumoHaabHbIE
YpaBHEHUS U HEPABEHCTBA.

IIpakTH4eckne 3aHATHA

12. «IIpeoOpa3zoBaHMe BBIPAKEHUI, COMEPKAIUX CTETIEHU H KOPHI;

13. «IIpeobpazoBanue anreOpandeckux BhIPAKECHUI»;

14. «IIpeobpazoBanue pallOHAIBHBIX U UPPAlMOHAIBHBIX BBIPAXKEHUN»;

15. «MppanuoHanbHble ypaBHEHUS

16. «KopHH, CTeTIeHH, UppaIlMOHATBLHBIC ypaBHEHUD (K/P)

Tema 2.2 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble ypaBHEHHs 1 HEpaBEHCTBA

17. Omnpenenenue mnokazarenbHOM (QyHKUMH, €€ cBoiicTBa M rpaduk. Yucno e.
[ToxazarenbHble ypaBHEHMs. OCHOBHbBIE IpUEMBI HMX peUIEHHsS (IPUBOAUMBIE K OJHOMY
OCHOBaHUIO, Pa3I0’KEHUE HA MHOXKUTEIH, BBEJICHHE HOBBIX NIEPEMEHHBIX, IpaUuecKuil METoN).
Hcnonb3oBanue cBOMCTB (DYHKIMM MIPU PELLICHUH YPaBHEHUH.

18. TlokasarenbHbIe HepaBeHCTBA. VIcroib30BaHME CBOWCTB (YHKIWW TIPH PEIICHUH
HepaBeHCTB. MeTo nHTepBanoB. CucTEMBbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.
[IpakTnyeckue 3aHATHS



19. «Pemenne noka3aTenbHBIX ypaBHEHUIY, «PelleHne mokazaTeibHbIX HEPAaBEHCTBY»

20. «Penienrie cuCTEM MOKa3aTEIbHBIX YPAaBHEHU)

21. «Pemenne cucTeM MOKa3aTeIbHBIX YPABHEHUN H HEPABEHCTBY
Tema 2.3 Jlorapudmuyeckas Gynkius. Jlorapupmudeckue ypaBHEHUS U HEPABEHCTBA

22. Jlorapupm yncna. OcHOBHOE JorapumMuueckoe ToxaecTBo. CBoiicTBa J0rapupmMoB.
[TpeoOpa3oBanus jorapu(pMUYECKUX BblpakeHUH. JlecATUUHbIE M HaTypajbHbIE JIOTapU(MBI.
ITepexos K HOBOMY OCHOBAHHUIO.

23. Jlorapudmuueckas GyHKIwus, e€ CBOMCTBA, TpaduK.

24. Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE IPHEMBI HX pemeHus. Jlorapugmmuueckue
HepaBeHCTBa. Vcronb30BaHue CBOMCTB (DYHKIMU IIPU PELIEHUH JIorapu(PMUYECKUX YPAaBHEHUN U
HepaBeHCTB. M300pakeHre Ha KOOPJMHATHON MPSMON MHOXECTBA PEIICHU HEPaBEHCTB.
I[IpakTnyeckue 3aHATHS

25. «IIpeobpazoBanust JOrapuPMHUUECKUX BBIPAKECHUI

26. «/lecaiTuunble U HaTypabHbIE JorapudMel. [lepexoa kK HOBOMY OCHOBaHHIO»

27. «Pemenne norapupMUUECKUX yPaBHEHUI

28. «Pemienue morapupMuUIECKUX HEPABEHCTBY»

29. «Pemenne noka3areiabHBIX U JIOTapU(MUIECKUX YPAaBHEHHIA, HEPABEHCTBY»

Pa3znea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
Tema 3.1 IIpsiMble ¥ MJIOCKOCTU B IPOCTPAHCTBE

30. [InanumeTpus, GUrypbl Ha MJIOCKOCTH, OCHOBHBIE (POPMYIIbI. AKCHOMBI CTEPEOMETPHUH.
B3aumHoe pacnonioskeHue IByX NpsMbIX B IpocTpancTse. [lapaiienbHOCTh NPsIMON U TNIOCKOCTH.
CkpewmuBaroniyecss npsMble, Yroil MeXIy IByMs OpsMbIMU. IlapanienbHOCTh MIIOCKOCTEH.
Terpasap, napajenenuren.

31. IlepneHAUKYIAPHOCTh HPSAMBIX B IPOCTPAHCTBE, NEPHEHIUKYIAPHOCTh HPSAMOH U
10cKOCTH. IleprienIuKyIsp 1 HaKJIOHHAs! K INIOCKOCTH, €€ MPOEKIMS Ha IIJIOCKOCTh. YTOI MEXY
HpSAMOM U TIOCKOCTBIO. TeopeMa o TpEX NneprneHauKyspax.

32. JlByrpaHHBId yroia. YTron MeEXIy IUIOCKOCTAMHU. IlepneHauKyaspHOCTh ABYX
IUIOCKOCTEH. I'eomerpuueckue npeoOpa3oBaHus IPOCTPaHCTBA. N300pakenue
MPOCTPAHCTBEHHBIX (PUTYD.

IIpakTH4eckne 3aHATHA

33. «Pemenwne 3a7a4d Ha MApaIEIBHOCTD B IPOCTPAHCTBE;

34. «Pemenue 3a7ay Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIEHIUKYIAPAX»

35. «Pemenne 3a7a4d Ha MEPIIEHAUKYIISIPHOCTD B IPOCTPAHCTBEY.

36. «llapannenbHOCT MPSMBIX M IUIOCKOCTEW», «llepneHIuKyIApHOCTh NPSAMBIX H
TJI0CKOCTEM» (K/p)

Pa3nen 4. KomOunaropuka
Tema 4.1 DnemMeHTbH KOMOWHATOPUKH

37. OcHOBHbIE NOHATUS KOMOMHATOpPUKHM. 3ajaud Ha IMOJCYET YMClIa pa3MELIeHUH,
MEePECTAHOBOK, COYETAHUM.

38. Pemienue 3aqau Ha iepeOOp BapHUaHTOB.

39. @opmyma Ouwnoma HproToHa. CBoiicTBa OMHOMHHAJIBHBIX KOI()(DUIIUEHTOB.
Tpeyronbuuk Iackais.

IIpakTHYeckue 3aHATHSA

40. «Pemenue 3a1a4 0 MpUMEHEHHE OCHOBHBIX MOHATUI KOMOMHATOPHKI
Paszpnen S. KoopauHaTsl 4 BEKTOpPBI B IPOCTPAHCTBE
Tema 5.1 KoopauHats! 1 BEKTOPBI B IPOCTPAHCTBE

41. IlpsmoyronbHasi (ZIekapToBa) cHUCTeMa KOOpAWMHAT B mpocTpaHcTBe. Dopmyia
paccTOsTHUS MEXY IBYMSI TOUKAMHU.

42. Bexropsl. KoopanHaTe! BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHUE BEKTOPOB.

43. YMHOXeHue BekTopa Ha yucio. CKansgpHOe MPOU3BEACHUE BEKTOPOB. YTOI MEXAY
BEKTOPaMH.

IIpakTH4eckne 3aHATHA



44, «Pemenue 3a1a4 c IPUMEHEHUEM MTOHATUI BEKTOPOB M KOOPIMHAT B IPOCTPAHCTBE
45. «KoopauHaThl B IPOCTPaHCTBE», BEKTOPHI B MpocTpaHCcTBE» (K/P)

Pa3nes 6. OcHOBBI TPUTOHOMETPHH

Tema 6.1 OcHoBHBIE (GOPMYITBI TPUTOHOMETPHHI

46. Paguannas mepa yria. [IoBopoT Touku BOKpyr Havaia KoopauHat. CHHYC, KOCHHYC,
TAQHI€HC M KOTaHIeHC 4Huclla. 3HaueHUs M 3HaKu 3HaueHU. OCHOBHBIE TPUIOHOMETPHUYECKHE
TOXKAecTBa. YUeTHOCTh, HEYETHOCTh TPUTOHOMETPUIECKUX (PYHKITHIA.

47. ®opMynbl JBOWHOrO M MOJOBUHHOrO yria. CHHYC, KOCHHYC U TaHIT€HC CYyMMBbI U
pazHocTH JBYX yrioB. CymMma M pa3sHOCTb CHHYCOB U KOCHHYCOB. ©@OpMyJibl NpPUBEICHUS.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

IIpakTH4eckue 3aHATHSA

48. «Pemienue ynpaxHeHU Ha OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

49. «IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH C MCIOJIB30BAHUEM OCHOBHBIX
TPUTOHOMETPUUYECKHX TOXKJIECTBY

50. «IIpeobpa3oBaHusi TPUTOHOMETPHUUECKUX BBIPAKEHHH C HMCIIOJIB30BaHUEM (OPMYIT
IPUBEICHUS

51. «IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHHHA C HCIOIB30BaHUEM (HOPMYI
TPUTOHOMETPHUMY.

52. «Tpuronomerpuueckue GopMybny
Tema 6.2 TpuroHomeTpuieckue ypaBHEHUsI U HEPABEHCTBA

53. ApKCHHYC, apKKOCHHYC, apKTaHTeHC uucia. [Ipocreifme TpUTOHOMETpPHUYECKHUE
ypaBHeHUs. TpuroHomerpuueckue ypaBHeHus. CiocoObl perieHui.

54. Ilpocreiilue TPUrOHOMETPUUECKIE HEPABEHCTBA.

IIpakTHyeckue 3aHATHS

95. «Pemienne npocTeNIUX TPUTOHOMETPUYECKUX YPABHEHUI»

56. «PeleHre TpUroHOMETPUYECKUX YPaBHEHUI»

57. «PemeHyre TPUrOHOMETPUUECKUX YPABHEHUM U HEPABEHCTBY.

58. «TpuroHomeTpuyecKrue ypaBHEHUS, TPUTOHOMETpHUecKue pyHKIum» (K/p)

Pa3zpnen 7. ®yHKUMH, HX CBOMCTBA M rPap UK, TPUTOHOMETPHYECKHE (PYHKIUH
Tema 7.1 ®yHK1UH, UX CBOICTBA U rpaduKu

59. ®yskmum. OO6nacTh OmpeneNeHus: ¥ MHOXECTBO 3HaueHWid; rpaduk QyHKIWH,
CpoiicTBa (PyHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb. [IpOMEXYyTKH BO3pacTaHusi M
yObIBaHUs, HarOoubllIee M HaUMeHblee 3HaueHus. OOpaTHble pyHknU. O6acTh ONpeaeneHus
U 0051acTh 3HaYeHUi oOpaTHOM GyHKIMU. ['paduk oOpaTHON yHKIMH.

60. UteHne cBOWCTB (yHKIMHU IO TpapuKy W TMOCTpOCHHE TpadUKOB (DYHKIHHA 1O HX
CBOMCTBAM.
IIpakTHYeckue 3aHATHSA:

61. «Yrenue cBOMCTB (yHKIMHU MO TpaduKy M MOCTpOoeHHE rpadukoB QyHKIUN MO UX
CBOMCTBaM»

Tema 7.2 Tpuronomerpudeckue GyHKIUU

62. OOmacTh OmpenesreHNus] ¥ MHOXXECTBO 3HAYCHHUH TPUTOHOMETPUYECKHUX (PYHKIUH.
YéTHOCTh, HEUETHOCTH, NIEPUOUYHOCTh TPUTOHOMETpHUECKUX (yHKIMN. CBONCTBA (QYHKIMHU Y
= cosx U e€ rpaduk. CoiictBa PpyHKINHU y = sinxX U €€ rpaduk. CBoiicTBa PyHKINU y = tgX U €€
rpapuk. IlpeoOpasoBanus rpacpukon. [lapannenbHblii mepeHoOC, pacTsHDKEHUE M CHKaTHE BIOJb
0Ceil KOOpJMHAT.

IIpakTH4eckne 3aHATHA

63. «Iloctpoenne rpadukoB TpUTOHOMETpUUecKMX GyHKIMA. [IpeoOpasoBaHus
rpauKoB»

Pa3pnen 8. MHOrorpaHHuKH
Tema 8.1 MHororpanHuku

64. Bepmmubl, peOpa, TpaHW MHOTOTpaHHHMKA. BEImykible MHOTOTpaHHUKH. Teopema

Oinepa. [lpusma. Ilpsimas u HaknoHHas npusma. IlpaBunbHas npusma. [lapamenenunen. Kyo6.
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IToBepxHocTh mpu3Mel. [Tupamuga. OcHoBHBIE 2neMeHThI. [IpaBunbHas nupamuaa. IloBepxHocTh
nupaMubl. Y ceueHHas NUpaMuaa.

65. Ceuenuss kyba, mnpusMbl u nHpamuasl. llpencraBieHue o0 NPaBHIBHBIX
MHOI'OIpaHHMKaXx (TeTpa’zp, KyO, OKTasap, JOAEKadIp, UKOCASP).
IIpakTH4eckue 3aHATHSA

66. «Pemenue 3aau Ha HaX0XKJICHUE HJIEMEHTOB IIPU3M»»

67. «Pemenne 3aau Ha HAXOXKJICHUE IIEMEHTOB M MOBEPXHOCTH TIPU3M»

68. «Pemenne 3a1ay Ha HAX0XKJICHUE JIEMEHTOB M MOBEPXHOCTU ITUPAMUI»

69. «Pemenne 3a7a4 Ha BEIYMCIICHUE TIOBEPXHOCTH MHOTOTPAaHHUKOBY

70. «MHuororpanHukn» (K/p)
Tema 8.2 Tena Bpaienus

71. Hununap. OcHoBaHMe, BbICOTa, oOpasyromias, pasBeprka. Ilnomans nmoBepxHocTH
muwnHapa. CedeHMs] IWUIMHApPA: OCEBOE U mapajienbHoe ocHoBaHMio. Konyc. OcHOBHbIE
aneMeHThl. CeueHMs KOHyca: OCEBOE U MapajulebHOe OCHOBaHUIO. Pa3BepTka.

72. Tlnomaas MOBEPXHOCTH KOHyca. YcedeHHbI konyc. Illap m cdepa, ux cedeHws.
[Tnomans nosepxHoctu. KacarenbHas 10cKocTh K chepe
IIpakTH4eckue 3aHATHSA

73. «PemeHue 3a7ay Ha HaxXOXJIEHHE OHIIEMEHTOB TeJ BpalleHHUs U IUIOMIAIH
MIOBEPXHOCTU».
Tema 8.3 l3mepeHus B reoMeTpun

74. O6bem u ero uzmepenue. urerpansnas popmyia oobema.

75. ®opmyinbl 06beMa Kyba, IPSIMOYTOIbHOIO MapajulesenuIea, IPU3MBl, UIUHAPA

76. ®opmyibl 00beMa MUPaMHIBI U KOHYCA.

77. ®opmynbl 0o0beMa mapa.
IIpakTH4eckue 3aHATHSA

78. «Pemienue 3a1au Ha HaxOXJIeHHE 00bEMa Ky0a, IPSIMOYTOJIbHOTO Napaliesienunesa,
IPU3MBI U WIUHIPA»

79. «Pemenue 3a7au Ha HaXOXKJIeHUE 00BbEMA IIMIIMH/IPA U KOHYCa»

80. «Pemenne 3a1ay Ha HaXOXKJIeHHE 00BEMA TMPAMHJIBI U KOHYCa»

81. «Pemenume 3a7ady  Ha HaxoxJIeHHE OOBEMOB U IUIOMIAJAM IOBEPXHOCTH
MPOCTPAHCTBEHHBIX QUTYDPY.
Pa3nen 9. Hayana MaTeMaTH4€CKOro aHaIn3a
Tema 9.1 [IpousBogHas u €€ npUMEHEHNE

82. IlpoumsBosnnas. Ilonsatue o mnpou3BOJHOW GYHKUUH, €€ (UIUUYECKUH CMBICI.
[Ipou3BogHBIE CYMMBI, pPa3HOCTH, NPOU3BEIEHUS, YacTHOro. I[Ipou3BOAHBIE OCHOBHBIX
3NIeMeHTapHbIX QyHKIUN. [Ipon3BogHbIE KOMIO3ULIUU (YHKITUH.

83. T'eomerpuyeckwii CMBICT TPOU3BOAHOW. YTIOBOH Kod(pduuumeHT. YpaBHeHHE
KacaTeJIbHOU K Tpaguky QyHKINUN

84. Bozpacranue u yobiBaHue (QyHKIHHA. DKCTpeMyMbl GyHKIMH. BTOpast mpou3BoaHasi,
€e reoOMeTpUYecKUi U PU3NUECKUI CMBICIT.

85. [IpuMeHeHne MPOU3BOTHOMN K UCCIICAOBAHNIO (DYHKIIUN U TIOCTPOSHUIO IPahUKOB.

86. HauOonpmee u HauMeHbllee 3HaueHHs ¢QyHKUMU. [IpuMepsl HCMOIB30BaHMS
MPOU3BOIHON JUI HAXO0XACHNS HAaWIY4Ilero peleHus: B IPUKIIaJHbIX 3a7a4ax.
IIpakTHyeckue 3aHATHA

87. «HaxoxeHnne npon3BOAHBIX (QYHKIIAH, HCTIONB3YS MPaBHia TU(GEpEeHITHPOBAHUS

88. «Haxoxnenue yrimoBoro KodpduIMeHTa KacaTenbHOW K rpaduky GyHKIUU.
CocraBieHre ypaBHEHUs KacaTeIbHON K TpaduKy QyHKIIHI)

89. «MccnenoBanue GyHKIMI IPU ITOMOIIHM TPOU3BOIHON U IIOCTPOCHUE UX TPAYUKOBY

90. «Haxoxenne HanOOIBIIET0 U HAMMEHBIIETO 3HAYCHUH (DYHKITHI

91. «IIpousBoanas», «IIpon3BoHas U ee MIpUMEHEHHE, U €€ TPUMEHEHUE
Tema 9.2 Unrterpan

92. IlepBooOpa3Hasi, MpaBUiIa HAXOXKJACHUS, OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.
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93. KpuBonuHeitHas Tpanenust U e€ miomab.

94. Unrterpan. ®opmyna Hetorona—JleliOnuna. Berancinenue uarerpanos. [Ipumenenue
OIIPEEIEHHOr0 UHTErpaia JUisl HAX0KICHMS IJIOIAAN KPUBOJIMHEWHOMN TpaneyH.
IIpakTnyeckue 3aHATHS

96. «Haxoxenue miomnaaym KpUBOJIMHEHHON Tpanemumn

97. «BpruncieHrue HHTErPaIOBy.

98. «IlepBoobpa3Has u uHTErpaI» (K/p)

Pa3zgea 10. DieMeHTHI TEOPUM BEPOATHOCTENH M MATEMATHYECKOM CTATUCTUKH
Tema 10.1 DiieMeHTHI TEOpHUN BEPOATHOCTEN

99. CoObITHE, BEpOATHOCTH COOBITHS, CJIOKEHUE U YMHOXKEHHE BeposiTHOCTeH. [ToHsTHE O
HE3aBUCHMOCTH COOBITHIA.

100. [IuckperHass cnyuyaiiHasi BEJIMYMHA, 3aKOH €€ pachpeneneHus. YuciaoBble
XapaKTEPUCTUKH TUCKPETHOM CIIy4ailHOU BEJIMYUHBI.

101. ITonsiTue 0 3aKOHE OOJBIINX YHCET.

IIpakTHyecKue 3aHATHSA

102. «Pemenue 3a1a4 Ha COOBITHS, BEPOATHOCTb COOBITHSY.
Tema 10.2 DeMeHTH MAaTEMAaTUUECKONU CTATUCTUKHU

103. [IlpencraBnenwe naHHBIX (TaOMWIBI, JaUArpaMMbl, TrpaduKu), TeHEpaTbHAS
COBOKYITHOCTb, BbIOOpKa, cpenHee apu¢pmernyeckoe, wmenuana. llonatue o 3agadax
MaTeMaTHUYeCKON CTaTUCTUKU. PeleHne mpakTuyeckux 3afad ¢ MPUMEHEHHEM BEPOSITHOCTHBIX
METO/I0B
IIpakTH4yeckue 3aHATHS

104. «PemeHune MpOCTEUITNX 3a/1a4 MATEMATHICCKOW CTAaTHCTHKI.
Pa3znen 11. YpaBHeHHs U HEPABeHCTBA
Tema 11.1 YpaBHeHuUs 1 HEpaBEHCTBA

105. PaBHOcuIbHOCTH ypaBHeHM. OCHOBHBIE NpUEMBbI pelieHuil ypaBHeHUNH. CUCTEMBbI
ypaBHEHUI. PABHOCUIIBHOCTD CUCTEM YpAaBHEHHI

106. HepaBenctBa. OO0nacTh AOMYCTUMBIX 3HAYEHW HEPABEHCTB, METOIbI PEIICHUS
HEPABEHCTB
IIpakTH4eckne 3aHATHA

107. «Pemenue ypaBHCHHI U HEPABCHCTBY.

Pa3nes 12. UTorosoe noBTOpeHne Kypca MaTeMaTHKH
Tema 12.1 MtoroBoe noBropeHue Kypca MaTeMaTUKU

108. Pemenue ypaBHEHMH U  HEpPaBEHCTB. TOXKIECTBEHHBIE IMPEOOpazOBaHUS
UPPaLMOHATIBHBIX, CTEIIEHHBIX, IOTapU(PMUUYECKUX, TPUTOHOMETPUUYECKUX BbIPAKEHHH.

109. MHororpaHHUKH, UX MOBEPXHOCTU U 00BEMBI. Tena BpallleHus, UX MOBEPXHOCTU U
00BEMBL.

110. IIpoGHast muchbMeHHas 3K3aMeHallMOHHas paboTa
IIpakTHyeckue 3aHATHSA

111. «IToBTOpEHME N3YUYEHHOI'O MaTepHaIa

112. «MtoroBast KOHTPOJIbHAS paboTa
KouncyabTanus
CamocrosiTeibHas paGora
1. Pabota ¢ KoHCHeKkTamH, y4eOHOW U CIEUUAIbHOW HKOHOMHUYECKOW JHUTEpaTypoit (1o
naparpadam, riiaBaM yueOHbIX TOCOOUH, YKa3aHHBIM IIPETIOAABATEIIEM ).

2. IloaroroBka K NpaKkTUYECKUM 3aHATUSAM C HMCIIOJIB30BAaHMEM METOJIMYECKUX PEKOMEHIALUN
npernoaaBarTes, BhIIOJIHEHNE U 0hopMIIeHHE MPAaKTUYECKUX padoT.

3. BeinonaHeHWe JOMAIIHUX 3alaHui 110 pa3zaedy.

[TpumepHas TemMaTHKa TOMAIIHUX 33JaHUN 1O pa3feny:

Pemenne 3agauy  Ha  HAXOXJAEGHHE  NPOM3BOAHBIX  (PYHKIMI  HMCIONB3ys — IpaBUiIa
muddepennrpoBanus. Perienre 3a1a4 Ha HaXOXKACHUE MPOU3BOAHBIX DJIEMEHTAPHBIX (PYHKIIHMA.
Pemnrenune 3amau Ha HaxoXAeHUE yrioBoro kodhduuueHta xacarenbHON K rpaduky QyHKIUH.
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Pemenune 3amau Ha cocTaBiIeHME YpaBHEHUs KacaTelbHOU K rpaduky GpyHkuuu. Pemenue 3amau
Ha HAaXOXXJIEHUE MTPOMEKYTKOB MOHOTOHHOCTH (DYHKITHIA.
Pemenne 3amau Ha HaxoXIEHHE JKCTpeMyMOB (yHKUuWi. PemeHue 3amad Ha HaXOXICHHE
HauOOJIBIIIET0 M HauMeEHbIero 3HadeHuW (ynkiuu. McciaempoBanue (yHKIMA TPU TTOMOITA
MIPOU3BOJHOW M TMOCTpOeHHE MX rpadukoB. PemieHue 3amauy Ha HaXOXKIEHHUE MEPBOOOPA3HBIX
dbyakumii. Beraucnenue naterpaios. Pemienne 3a1a4 Ha HaX0K/ISHUE IUTOIIAIeH KPUBOJIMHEHHBIX
Tpaneuuu.

—  MOUCK MHGOPMAIIMH TI0 TEME C UCTIOJIb30BAaHUEM PA3TUYHBIX TEXHOJIOTHUI TTOMCKA;

— cbop, cuctemaTHu3anus, u3yueHue u ohopMIICHHE MaTepHana;

— BBIOOp (OpMBI NpEACTaBICHUS MaTepuajga: KOHCIIeKT, JOKIa, pedepar, raera, dcce,

npe3eHTanus, OyKIeT, IaKkaT, cxeMa, Ta0JIuIa, CAiT U T.JI.
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5. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IPEAMETA

HaumeHnoBanue Copep:xaHue yuedOHOro MaTepuaJia, JJabopaTopHble padoThl U NPAKTHYECKHE 3aHATHSA, CAMOCTOSATeIbHAsI padoTa 00y4yaronuxcs, O0BeM yacoB
pa3ies10B M TeM HHAMBHIYAIbHbII MPOEKT
1 2 3
Paznes 1. Pa3BuTHne NOHATHSA 0 YHC/Ie 14=101+4n
Tema 1. 1 Coneprxaane yq4eOHOTO MaTepHraja: 10
Paspurre monsatus 0 | 1. | Beegenwe. MaTtemarnka B Hayke, TEXHUKE W NPAKTHYCCKON NeaTeldbHOCTH. Llenw W 3amaum M3ydeHUsS MaTeMaTHKH B YUYPEHKICHUIX
qrcIe. HaYaJIbHOTO U CPEIHETO MPO(eCcCHOHANBHOT0 00pa30BaHusl.

2 | Lenble u panrioHaIbHBIC YHCIA.
3 | JeiicTBUTENBHBIC YHCIIA.
4 | Ilpubnmxennsie Berancienus. [IpubamkeHHoe 3HaUeHHe BETMYUHBI U MOTPEITHOCTH PHOJIMIKEHHH.
5 | OnpeneneHue KOMIIIEKCHOTO yncia. CBOMCTBA onepanui HaJl KOMIUIEKCHBIMU YHCIIaMU.
JlabopaTopHbie pabOTHI: -
IIpakTudeckue 3aHITUSL: 4

1 «Pabora ¢ IeNbIMU U PallMOHAIBHBIME YHCIAMH, IIPOCTHIC aJIreOpandecKue NCHCTBHS»

2 ((HaXO)KILeHl/Ie CYMMBI, pa3HOCTH, NIPOU3BCACHNA U YaCTHOT'O KOMIUICKCHBIX YHUCEID).

KonTtposbHble paboThI:

Pa3gen 2. KopHu M cTenenu, u Jorapugmel.

44=201+220+2K

Tema 2.1 Coneprkanue y4eOHOrO MaTepHraa: 10
KopHu, crenenu, 1 | ApudmMerndeckuil KOpEHb HATypPaJIbHOU CTEHNEHH
HMppaluOHAILHEIC 2 | Kopnu u crenenu. KopHu HaTypaibHOM CTeleHH U3 YUCJIa U UX CBOWCTBA.
YpaBHEHUA 3 CreneHu C palyoHANBHBIMU TOKa3aTelsiMU M WX cBoiicTBa. CTemeHW C JeHCTBUTENbHBIMH ToKazaTenssMu. CBONCTBA CTEMEHU C
JICCTBUTEIILHBIM ITOKa3aTeleM.
4 | IIpeobpa3oBaHne BRIPAXKECHUH, COACPIKAIINX CTETIEHN U KOPHU
5 | Onpenenenue creneHHol QyHKuum, eé cBoicTBa U rpaduk. MppaunoHaibHble ypaBHEHHs] 1 HEPABEHCTBA.
JlaGopatopHbie pabOTHI: -
IIpakTuueckue 3aHATUSL: 6
1 | «IIpeobpazoBanue BBIpAKEHUI, COJEPKAIINX CTETIEHU U KOPHNY;,
2 | «IIpeobpa3oBanue anreOpanyeckKux BRIPAKECHUIN;
3 | «IIpeoOpazoBanue palMOHaIbHBIX U UPPALIMOHAIBHBIX BBIPAKEHUI;
«ppanmoHanbHble ypaBHEHUS»
KonTponbHas pabora: 2
1 | «KopHn, crenenn, npparoHaIbHBIE YPAaBHEHUS
Tema 2.2 Copepxanne yaeOHOro MaTepuana; 4
IToxasaTenpHas Onpenenenne MokazaTessHON QyHKINH, €€ cBoicTBa U rpaduk. Yucio e. [TokazaTensHble ypaBHeHHS. OCHOBHBIC IPHUEMBI HX PEIICHUS
GyHKIHA. 1 | (mpuBOAMMBIE K OTHOMY OCHOBAHHMIO, PA3JIOKECHNE HA MHOXXHTEIH, BBEICHIE HOBBIX IEPEMEHHBIX, rpadudecknii meron). Vicmonb3oBaHme
[Toxa3aTenbHble CBOMCTB (DYHKIMH IIPH PELICHUH YPAaBHEHUH.
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ypaBHEHHS U

Iloka3zarenbHbIe HCPABCHCTBA. Hcnonb3oBaHrue CBOMCTB (byHKIII/II/I npu peuicHUU HEPABCHCTB. MeTOI[ HWHTCPBAJIOB. CucreMbl

HEepaBeHCTBA MIOKa3aTeJIbHBIX YPaBHEHUH M HEPABEHCTB.
JlaboparopHsle paboTHI: -
[IpakTHyeckue 3aHATHS: 6
1 | «Pemenne noka3arenbHbIX ypaBHEHHNY, «PellleHne noka3aTeIbHbIX HEPAaBEHCTBY»
2 | «PeueHue cucreM NokaszaTeabHBIX ypaBHEHHUN)
3 | «PemeHue cucteM Noka3aTelIbHBIX YPaBHEHHH 1 HEPABEHCTBY»
KoHTposnbHbIe paboTHI: -
Tema 2.3 CopneprxaHue yueOHOro MaTepuaa: 6
Jlorapugpmuaeckas 1 | Jlorapudwm uucma. OcHOBHOE Jorapudmudeckoe ToxkaecTBo. CpoiicTa norapudmon. [Ipeobpa3zoBanus morapupMIUEcKUX BBIPAKESHHH.
GyHxumsL. JecsatudHble M HaTypasbHbIe jorapudmel. Ilepexon K HOBOMY OCHOBAHHIO.
Jlorapudmuueckne | 2 | Jlorapudmuueckas GyHKIHS, eé cBOHCTBA, rpaduk.
YPaBHCHHA 1 3 | Jlorapudpmuueckue ypaBHeHHs1. OCHOBHBIC IPHUEMBI UX pereHs. Jlorapudgmmdeckie HepaBeHCTBa. Mcmons30BaHne CBOMCTB (YHKIHA ITPH
HCPaBCHCTBA pemeHnH JorapuMUIeCKUX YpaBHEHHH U HepaBeHCTB. M300pakeHne Ha KOOPIMHATHON IPSMOY MHOYKECTBA PEIICHU HEPAaBEHCTB.
JlabopaTopHbIe pabOTHI:
[IpakTHYeckue 3aHsATHS: 10

«[IpeobpazoBanus TorapuPpMUIECKUX BHIPAKESHHN

«JlecaTH4HBIC M HATypaJibHbIE JTorapudMeL. [lepexon kK HOBOMY OCHOBAHHUIO)

«Pemenne orapuMUUECKUX YpaBHEHHI»

«Pemenne orapuMuUUECKUX HEPABESHCTB

GO N~

«Pemrenne noxazarenpHbIX U JOrapu(MUUYECKUX YPaBHEHUI, HEPABEHCTB)

KonrposnbHas padora:

Pa3gen 3. IIpsiMble M II0CKOCTH B POCTPAHCTBE

14 =61+6n+2K

Tema 3.1 Copepxanne yueOHOro MaTepuana; 6
IIpamele v mockoct | 1 | [Inanumerpus, Gurypsl Ha IJIOCKOCTH, OCHOBHBIE (DOpMyNbl. AKCHOMBI CTEpEOMETpUHU. B3auMHOe pacrojioXeHHe IBYX HPSMBIX B
B IIPOCTPAHCTBE npoctpaHctBe. [lapamienbHOCTh NpsiMOM U TIOcKOCTH. CKpEeIIMBAIONIMecs: MpsMbIe, Yrol MeXay AByMs HpsiMbiMu. [lapamienbHoCTb
wiockocrei. TeTpasap, napauienenumne].
2 | IlepreHOUKYIAPHOCTH NPSAMBIX B IPOCTPAHCTBE, MEPICHINKYIIPHOCTD MPSMOH U IUNIOCKOCTH. IepreHIuKyIIsp 1 HaKJIOHHAs K TIIOCKOCTH,
e€ MPOEKLMsI Ha INIOCKOCTh. YTOJI MKy PSIMOH M TNIOCKOCThI0. Teopema o TpéX neprneHauKysipax.
3 | [IByrpaHHBIH yros. Yrosl MeXay IUIOCKOCTAMH. IlepreHauKynsIpHOCTh JBYX IIIOocKocTel. ['eomerpuueckue mpeoOpa3oBaHMs
npocTpaHcTBa. M300paxkeHne mpocTpaHCTBEHHBIX (QUTYD.
JlabopaTopHEIe pabOTHI:
[TpakTHyeckne 3aHATHS: 6
1 | «Pemienue 3a1a4 Ha NapauICIEHOCTD B IPOCTPAHCTBEY;
2 | «Pemenue 3a1a4 Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIICHIUKYIISIPAX)
3 | «Pemenue 3a1a4 Ha NEpHIEHAMKYIISIPHOCTD B IPOCTPAHCTBEY.
KonrposnbHas pabora: 2
1 | «IlapamiensHOCTh OPAMBIX H IIIOCKOCTE, «[IepHeHIMKyIAPHOCTh NPSIMBIX H IIOCKOCTEI
Pasnea 4. KomOunaropuka 8 =6T+2n
Tema 4.1 I Cojneprxanue yueOHOr0 Marepuaia: 6
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OneMeHTsI
KOMOMHATOPUKHU

1 OCHOBHEIC MOHATUS KOM6I/IHaTOpI/IKI/I. 33[[&‘11/1 Ha 11oJC4YCT 4Yucia paSMeIIIeHPIfI, NEepeCTaHOBOK, coueTaHuii. Pemenue 3aJa4 Ha nepe60p
BAapUAHTOB.

2 | ®opmyna 6uHoMa Herotona. CBoiicTBa OMHOMUHANBHBIX K03 durmenro. Tpeyronpuuk [lackas.

JlabopaTopHbIie pabOTHI:

HpaKTI/I‘{eCKI/Ie 3aHATHA.

1 | «Pemenue 3agad o TMPUMCHCHHC OCHOBHBIX MOHATHUH KOMGI/IHaTOpI/IKI/I))

KonrposnbHas padora:

Pa3gen S. KoopauHaTel M BeKTOPEI B IPOCTPAHCTBE

10 =6T+2m+2k

Tema 5.1
Koopaunats! n
BEKTOPHI B
MIPOCTPAHCTBE

Coneprxarne yq4eOHOTO MaTepHuaja: 6
1 | [IpsamoyromapHas (AekapToBa) CHCTEMa KOOPANWHAT B IPOCTpaHCTBE. DOPMyIIa pacCTOSHUS MEXIY ABYMS TOUKaMU.
Bexropsl. KoopanHate! Bektopa. PaBeHcTBO BekTOpOB. Clio’keHHE BEKTOPOB.
2 | YMHOXeHHE BeKTopa Ha 4ncio. CKalIpHOE NPON3BEACHIE BEKTOPOB. YTOJI MKy BEKTOPaMH.
JlabopaTopHbIe pabOTHI:
[TpakTHyeckne 3aHATHS: 2
1 | «Pemenne 3aa4 ¢ IpUMEHEHHEM OHSITHI BEKTOPOB M KOOPIMHAT B IPOCTPAHCTBE
Kontponsnas padora: 2

1 | «KoopauHaThl B mpocTpaHcTBE», BEeKTOPHI B IIPOCTpaHCTBEY

Pa3gen 6. OCHOBBI TPUTOHOMETPUHM

26 =81+14n+4x

Tema 6.1 ConeprkaHue y4eOHOr0 MaTepHraa: 4
OcHoBHbIe popMynsl | 1 | Paguannas mepa yria. IIoBOPOT TOYKH BOKPYr Hauajga KoopiauHar. CHHYC, KOCHHYC, TAHI€HC U KOTAHTEHC YKCIa. 3HAYEHHS M 3HAKH
TPUTOHOMETPUHU 3HaueHui. OCHOBHBIE TPUTOHOMETPHYECKUE TOXKIeCTBA. YeTHOCTh, HEYETHOCTh TPUTOHOMETPHYECKUX (DYHKIHUH.
2 | ®opmynbl ABOMHOTO M MOJOBMHHOTO yriia. CHHYC, KOCHHYC M TaHI€HC CYMMBI U Pa3HOCTH JBYX yriioB. CyMMa U pa3HOCTh CHHYCOB U
KocuHycoB. @opmynsl npuBeaeHus. [Ipeobpa3zoBaHus NPOCTEHITNX TPUTOHOMETPHYECKUX BBIPAKEHHH.
JlaGopatopHbie pabOTHI: -
[TpakTHyeckue 3aHATHS: 8
1 | «PemenHue ynmpakHEeHHH Ha OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA»
2 | «IlpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BBIPAKEHHH C UCIIOJIb30BAHUEM OCHOBHBIX TPUTOHOMETPUYECKHX TOXKJIECTBY
3 | «IIpeoOpa3oBaHKs TPUTOHOMETPHYECKUX BBIPAXKEHHIA C UCIIOJIb30BaHHEM (OPMYIT IPUBEICHUS
4 | «IIpeobOpazoBaHie TPUTOHOMETPHUYECKUX BBIPAXKEHUH C MCIIOJIb30BAHHEM (POPMYJT TPUTOHOMETPUM.
KonTponbHas pabora: 2
1 | «Tpuronomerpuueckue GopmMyJbI»
Tema 6.2 Copepxanne yueOHOro MaTepuana; 4
Tpuronomerpudeckue | 1 | ApKCHHYC, apKKOCHHYC, apKTaHreHe yucia. [Ipocreiinme TpuroHoMeTpuieckie ypaBHenus. Tpuronomerpudeckue ypaBaeHus. Crioco0sl
YpaBHEHUs U peIeHH.
HCPaBEHCTBA 2 | Ilpocreiimne TPUrOHOMETPUYECKHE HEPABEHCTRA.
JlaboparopHsle paboTHI: -
[IpakTHyecKkue 3aHATHS: 6

1 | «Pemenune nmpocTeHIMX TPUTOHOMETPHUUECKUX YPaBHEHHI»

2 | «Pemenne TpUroHOMETPUYECKUX YPABHEHHUID

3 | «Pemenne TpUroHOMETPUYECKUX YPABHEHHUI U HEPABCHCTBY.
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KonrposnbHas pabora: 2
1 | «Tpuronomerpuyeckue ypaBHeHHs, TPUrOHOMETPHYECKHE (DYHKIIMIY
Pa3gen 7. @yHKnuM, UX CBOICTBA U rpadHKH, TPHTOHOMeTpHUYecKHe GyHKIUHA 6=21+4n
Tema 7.1 CosiepkaHrie yueOHOTO MaTepuaa; 1
Oynxuuy, uX | 1 | Oynkuuu. O6nacts onpeaeneHns: 1 MHOXKECTBO 3HaueHnH; rpaduk @ynkunu, CBoiicTBa (yHKIMH: MOHOTOHHOCTb, YeTHOCTD, HEUETHOCTD.
CBOMCTBA U TpauKu [TpomexyTku Bo3pacTaHusi M yObIBaHUs, HanOoJIbIIee U HauMeHblIee 3HadeHus. OOparHble GyHkuuu. O0nacTh onpenencHus 1 00nacTb
3Ha4YeHn# obpaTtHO# (yHkwH. ['paduk oOpaTtHON HyHKINH.
Urtenue cBOWCTB (DYHKINH 10 TpadUKy W TOCTPOCHUE TpadUKOB QYHKIHI IT0 WX CBOMCTBAM.
JlabopaTopHBIE pabOTHI: -
[IpakTHdeckue 3aHATHS: 2
1 | «YrteHne cBOWCTB (GYHKINH 1O rpadUKy ¥ NOCTPpOCHHE TpapuKOB QYHKIINI 110 UX CBOMCTBAMY
KonTponbsHsIe paboThI:
Tema 7.2 ConeprkaHre yueOHOTO MaTepHaa:
Tpuronomerpudeckue | 1 | OGnacTb onpeneneHus # MHOKECTBO 3HAYCHUH TPHUTOHOMETpUYecKUX GyHKIHHA. YETHOCT, HEYETHOCTD, IEPHOIUIHOCTD 1
G$hyHKIHHA TpuroHomerpuueckux ynkuuit. CoiicTBa GpyHKImu Y = COSX 1 e€ rpaduk. CBoiictBa ¢yHkimu Y = SinX u eé rpaduk. CBoiicTBa
¢ynkmn Y = tgX u e€ rpaduk. [Ipeobdpazosanus rpadukos. [lapaniensHbI MepeHOC, PACTSDKEHUE U CKATHE BIOJIb OCEH KOOPANHAT.
JlabopaTopHBIE PaOOTHI: -
[TpakTHyeckue 3aHATHA: 2

1 I «[loctpoenne rpadukoB TpuroHoMeTpuiaeckux GyHkwid. [IpeodpasoBanus rpaduKoBy

KontponbHble paboThI:

Paspnen 8. MHOrorpaHHuKH

40=161+22n+2K

Tema 8.1 ConepxkaHue yueOHOTo MaTepHuaa; 8
MHororpaHHuKu 1 | BepumHsl, pebpa, TpaHM MHOTOTpaHHMKA. BrImykisle MHororpaHHukH. Teopema Oitnepa. Ilpmsma. [Ipsimas um HakJIOHHas HpU3Ma.
[paBunbHas npusma. [lapamtenenunen. Ky0. IToepxnocts mnpusmbl. [lupamuga. OcHoOBHble 3eMeHThL [IpaBuibHas nupaMuia.
IToBepxHOCTh UpaMuibl. Y c€4eHHas NUPAMUJIA.
2 | Ceuenus kyba, mpu3Mbl ¥ THpaMUbL. [IpecTaBieHne 0 MPaBUIIbHBIX MHOTOTPAHHHKAX (TETpa’ap, Ky0, OKTa’ap, A0ACKadp, HKOCAdIp).
JlabopaTopHbIie pabOTHI: -
IIpakTuueckue 3aHsTHA: 8
1 | «Pemenue 3a/1a4 Ha HAX0XKJICHHUE JIEMEHTOB MPH3M»
2 | «Pemienue 3a71a4 Ha HAXOXK/ICHHUE JIEMEHTOB U IOBEPXHOCTH ITPU3M)»
3 | «PenieHue 3a71a4 Ha HAXOX/ICHHUE JIEMEHTOB U IIOBEPXHOCTH MTUPAMHI)
4 | «Pemenne 3a1a4 Ha BEIYMCIICHUE TOBEPXHOCTH MHOTOTPAHHHUKOB)
KonrponsHas paboTa 110 paszeny: 2
1 | «Muororpannnkmy
Tema 8.2 ConepxaHue yaeOHOTO MaTepHraa; 4

Tena BpamieHus

1 | Humuaap. OcHoBaHME, BRICOTA, 0Opa3yromiast, pa3BepTka. [Inomans noBepxHoCTH utnHApa. CeueHus IITHHIIPA: 0CEBOE U MapauIeIbHOE
ocHoBaHMI0. KoHyc. OcHOBHBIE 351eMeHThl. CeueHHsI KOHyca: 0CEBOE M MapaJuIeIbHOe OCHOBaHMIO. Pa3BepTKa.

2 | Ilnomaap MOBEpXHOCTH KOHYyCa. Y ceueHHblil koHyc. Illap u chepa, ux ceuenns. [Lnormans moBepxuoctu. KacareapHas MI0CKOCTh K chepe

JlaGoparoprbie pabOTHI:
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HpaKTqucxne 3aHATHA:

1 | «Perrenne 3aga4 Ha HAX0XKIACHHUE DJIEMEHTOB TEJI BpalCHU U IIJIOMIaa IIOBEPXHOCTHY.

KonTponsHas pabora:

Tema 8.3
Wsmepenus B
TEOMETPUH

Coneprxanne yueOHOTO MaTepHaa:

1

O0beM u ero m3mepenne. aTerpansHas popmyna o0bema.

2

Dopmynsl 06beMa Ky0a, IPSMOYTOIBHOTO NapayIeIeIUIeaa, IPU3MBL, IMINHIPA

3

Dopmynel 00beMa MUPAMUABI U KOHYCA.

4

Dopmyisr 00beMa Iapa.

JlabopaTopHBIE PaOOTHI:

HpaKTI/I‘IeCKI/Ie 3aHATHA:

1 | «Pemenue 3a1a4 Ha Hax0XkJIeHHE 00bEMa Ky0a, IPSIMOYTOIBHOTO Napajlielienuea, IPU3Mbl U HWJIMHIPAY
2 | «PenieHue 3a1a4 HA HAXOXICHHE 00BEMA ITMIIMHIPA U KOHYCa»

3 | «Penienue 3a1a4 Ha HaXOX/IeHHE 00BEMA MUPaMH/IBI K KOHYCay

4 | «Pemenue 3a1au Ha HaX0XKACHHE 00BEMOB M IUIONIAIM HOBEPXHOCTH NPOCTPAHCTBEHHBIX (DUTYPY.

Kontponbnas pabora:

Pazgen 9. Hayaa MmaTreMaTH4eCcKOro aHaJIu3a

40 =141+12n+4x

Tema 9.1 ConepxkaHue yueOHOTo MaTepuaa; 10
IIpousBonHas u e€ 1 | lpousBoxnas. [Tonsrre o npousBoaHON QyHKIMH, €€ Pusudeckuii cMmbica. [Ipon3BoHbBIE CYyMMBI, Pa3HOCTH, IPOU3BECHUS, YACTHOTO.
NpUMEHEHHE [Tpou3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX (pyHKIMil. [Ipon3BoIHBIE KOMIO3UIMK (QYHKIIHH.
2 | T'eomeTpuecKkmii CMBICT IPOU3BOIHOM. YTII0BOI K03 dUIMEHT. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIMU
3 | Bospacranue u yobiBaHue QyHKIMU. DKCTpeMyMbl QyHKIMH. BTOpas npou3BoaHas, ee reOMETpHUECKUN U (PU3UYECKUI CMBICIT.
4 | IlpuMeHeHne NPONU3BOIHOM K NCCIIEIOBAHHIO (QYHKIMI W TIOCTPOCHHUIO TPAHKOB.
5 HawuGonbliee u HanMeHblee 3HaueHHus: GyHKIMU. [IpuMepsl HCIIOJIB30BaHUsI IPOU3BOIHOMN ISl HAX0XKICHUS HAMJIY4LIErO PEIIeHNUs B
MIPUKJIAAHBIX 3a]1a4ax.
JlabopaTopHbie pabOTHI: -
IIpakTuueckue 3aHsTH:
1 | «HaxoxzaeHue npon3BoIHbIX QYHKIMH, UCTIOJB3Ysl NpaBmia AU PepeHIPOBAHMS) 8
2 | «Haxoxnenue yrioBoro ko3 ¢uurenra kacateinbHol K rpaduky GpyHkunu. CocTaBieHne YpaBHEHHs KacaTesbHOM K rpaduky yHKIum»
3 | «MccnenoBanue GyHKIUHA NpU TOMOIIYM IPOU3BOIHOM 1 MMOCTPOSHUE UX TPA(UKOBY
4 | «HaxoxneHne HanOOJIbIIEro M HAMMEHBIIETO 3HaUCHUH (PYHKIIMNY
KonTponbsHbIe paboTHI: 2
1 | «IIpomssoamasy, «[Ipou3BOHAS U €€ IPUMEHEHHE, H &8 IPHMEHCHHE»
Tema 9.2 ConiepkaHue yueOHOro Marepuaa: 4
Wurerpan 1 | IlepBooOpa3zHas, paBuiIa HAXOXKAECHHUsI, OCHOBHOE CBOHWCTBO IEpBOOOPA3HON.
2 | KpuBonuHeitHas Tpanenus 1 €€ rionaib.
3 Wurerpan. ®opmyna Hetorona—1Jleiibnuna. Beraucnenue narerpanos. [IpumeneHne onpenesieHHOro HHTerpaa Ui HaX0XXICHUS

iomagn KpHBOHHHCﬁHOﬁ Tpaneuuu.

JlabopaTopHsle pabOTHI:
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HpaKTqucxne 3aHATHA:

1 | «HaxoxaeHue mwioniaau KpUBOJIMHCHHON TPATCIIHM))

2 | «BpluncieHne HHTETPAJIOBY.

KonrposbHas pabora: 2
1 | «IlepBooGpasuas u uHTErpa»
Pazgen 10. DiieMeHThI TEOPHH BePOSTHOCTEH U MATEMATHYECKOH CTATHCTHKH 12=81+4n
Tema 10.1 CosiepkaHre yueOHOTo MaTepuaa; 8
DJeMeHThI 1 | CoObiTHE, BEPOSTHOCTH COOBITHS, CI0KEHHE U YMHOKEHHE BeposTHOcTeil. [IoHsITHE 0 HE3aBUCUMOCTH COOBITHH.
TEOPHH BEPOATHOCTEH | 2 | JluckpeTHas ciydaiiHas BEIMYMHA, 3KOH €€ pacrpe/ieeHHUs.
3 | UncnoBble XapaKTepUCTUKH JUCKPETHOH CiTyyaifHOW BEJIMYMHBL
4 | Tlonstue o 3akoHe OOJBUIMX YHCEIL.
JlabopaTopHble pabOTHI: -
IIpakTuyeckue 3aHATHSA: 2
1 | «Pemenne 3aau Ha COOBITHSI, BEPOSTHOCTH COOBITHS.
KonTtponbHbIe paboThIL: -
Tema 10.2 Coneprkanne yueOHOTO MaTepHaa: 2
DJIeMEeHTHI 1 [IpencraBnenne qaHHBIX (TaOINIBI, JUATPAMMBI, TPpad¥KH), TeHEpalbHas COBOKYITHOCTh, BBIOOpPKA, CpeAHee apu(METHIECKOE, MEIHaHa.
MaTeMaTHIeCKOH [TonsTre 0 3aJa9ax MaTEMaTHIECKON CTATHCTHKHU. PelleHre NpakTHIecKuX 3a/1ad ¢ MPUMEHEHNEM BEPOSITHOCTHBIX METOIOB
CTaTUCTHKH JlabopaTopHBIE PaOOTHI:
[TpakTHyecKkue 3aHATHA: 2
1 | «Pemrenue mpocTeiiix 3aa4 MaTEMaTHIECKOH CTATHCTHKM.
KontponbHble paboThI:
Pa3gen 11. YpaBHeHHSI H HEPaBeHCTBA 8 =61+2m
Tema 11.1 ConeprxaHre yueOHOTO MaTepHaa: 6
YpaBHeHUs U 1 | PaBHOCHIBHOCTB ypaBHeHNH. OCHOBHBIC IPHEMEI PEIICHIH YpaBHEHUH.
HEPABEHCTBA 2 | CucrteMsl ypaBHEHHH. PABHOCHMIIBHOCTh CHCTEM YpaBHCHHH
3 | Hepasencra. O0nacTb A0MyCTUMBIX 3HAYCHUH HEPABEHCTB, METObI PELICHHS HEPABEHCTB
JlabopaTopHbIie pabOTHI: -
IIpakTHueckue 3aHsTH: 2

1 | «PeleHue ypaBHEHUI U HEPABEHCTBY.

KoHTposbHbIe pabOoTHL:

Paszgen 12. UTorosoe n

OBTOPCHHE KypCa MAaTEMATUKHU

12=81+2n+2k

Tema 12.1
Hrorosoe noropeHue
Kypca Mar€MaTUuKu

1 | «[ToBTOpEHNE N3yYEHHOT'O MaTepHaIa

CopepxaHue yaeOHOTO MaTepuaa; 8
1 | Pemenne ypaBHeHHH 1 HEPABEHCTB.

2 | ToxpaecTBeHHbIE IPe0OPa30BaHUs HPPAIMOHAIBHBIX, CTENIEHHBIX, JJIOTapU(PMUYECKUX, TPUTOHOMETPHUUECKHX BBIPAKECHUI.

3 | MHororpaHHMKH, UX HOBEPXHOCTH U 00bEMBI. Tela BpallieHus], UX IOBEPXHOCTH U 00BEMBI.

4 | IlpobHas nucbMeHHas PK3aMeHallMOHHAs paboTa

JlaGoparopabie pabOTHI: -
[IpakTHyecKkue 3aHATHS: 2
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KonrposbHble paboThI:

1 | «MToroBas konTposbHAs paboTay

Koncynpranus

CamocTosITeNbHasI pa60Ta

1. PaboTa ¢ KoHCIIeKTaMu, y4eOHOW M ClielMalIbHOM SKOHOMHYECKOH JIMTepaTypoii (1o maparpadam, riaaBaM y4eOHbIX HOCOOMH, YKa3aHHBIM
IpernogaBaTeieM).
2. IloaroToBKa K NMPAaKTHYECKUM 3aHATHSIM C MCIOJB30BAHUEM METOJMUYECKHX PEKOMEHAAINH MPETIOIaBaTelisl, BBINOJHEHUE U 0(OpPMIICHHUE
MPaKTUIECKHAX PadoT.
3. BrinosiHeHUE TOMAIHUX 3aJaHUN IO pa3aeny.
IIpumepHas TemaTHKa JOMAIIHUX 3aJaHUN IO pa3leny:
Pemenne 3amau Ha HaxOXXKACHHE IPOM3BOAHBIX (DYHKUIMH HCHONB3ys IpaBwia anddepeHIpoBaHns. PemieHne 3agad Ha HaXOXKICHHE
MPOM3BOJHBIX 3JIEMEHTapHBIX (QyHKIMi. Pemienwe 3amau Ha HaxokAeHHE YrioBoro koadduimeHra kacatenbHOHW K rpaduky (QyHKIMH.
Pemenue 3a1a4 Ha cocTaBlieHHE ypaBHEHHS KacaTelbHOH K rpaduky GpyHKIMU. PeeHne 3aqad Ha HaX0XKACHHE POMEKYTKOB MOHOTOHHOCTH
(byHKIMIA.
Pemenue 3anay Ha HaX0XKICHUE SKCTPEMyMOB (DyHKLMIA. Pemenue 3aa4 Ha HaX0KA€HHE HanOOJIBIIEr0 U HAMMEHBILET0 3HaYeHUH (QYHKIIHH.
HccnenoBanne GpyHKIMiT Tpy OMOIIM ITPOU3BOAHON M MOCTPOEHHE UX rpadukoB. Pemenne 3a1ay Ha HaX0KAEHHE NEPBOOOPA3HBIX (QYHKIIHH.
Brruncnenue unterpanos. Pemenue 3a1ay Ha HaX0XKEHUE MJIOMAAEH KPUBOJIMHENHBIX TParlelni.

—  TIOHMCK MH(OPMAIUH MO TEME C HCIIOJIb30BAHNEM PA3INIHBIX TEXHOJIOTHH TIOMCKA;

—  cbop, cucteMaTn3anys, u3ydeHne u ohopMICHHE MaTepraa;

—  BbIOOp (OpMBI IPEICTaBICHHUS MaTepHaa: KOHCIEKT, TOKIa, pedepar, razera, acce, mpe3eHTaIws, OyKJIeT, IIakart, cxema, TabJua,
CaWT U T.J.

117

IIpomexxyTounas arrecranus B popme auddepenuuaibLHoro 3auera (nmepBblii cemecTp)

IIpomexxyTouHas arrecranus B gopme Ik3aMeHa (BTOpOii cemecTp)

Bcero:

351

20




6. YCJIOBUSA PEAJIMBALINU YYEBHOTI'O INIPEJIMETA

6.1. TpeboBaHUs K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceueHuIo

Peanuzanus yaeOHON AUCHUTUIMHBI TPEOYET HATMUMS:
— y4eOHOro KabuHeTa MaTeMaTHKU;

Texuudeckue cpeacTBa 06y‘-ICHI/I$II KOMIIBIOTCP C JIMINCH3HMOHHBIM ITPOrpaMMHBIM
obecneyeHneM 1 MVYJIbTHMENA ITPOCKTOP.

O6opynoBanue y4eOHOT0 KaOUHETa:
— Paboune mecra Ha 25 oOyqarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTels;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMneH3noHHOE MPOTrpaMMHOE 0OeCTIeueHIE 00IIero Ha3HAYCHMS;
— BpbIxoa B r1o6anpHyI0 CETbh;
— MarnuTtHo-MapKepHasi 10CKa;
— Crartuyeckue, TMHAMHYECKHE, I€MOHCTPAIMOHHBIE U pa3JaTOYHbIe MOIETIH;
— KommuiekT TeXxHuuecKoil TOKyMEHTAIluu, B TOM YHCIIe IMacropTa Ha CpPe/iCTBa
00y4eHus, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
— KommuiekT yueOHO-MeTOINYECKOM TOKyMEHTallUu;
— @DOHJ OLIEHOYHBIX CPEJCTB IO MPEIMETY;
— Komnekuus nudpoBbix 00pa3oBaTENbHBIX PECYPCOB;
— DJEeKTpPOHHBIE METOINYECKUE TTOCOOUS M0 MaTEeMaTHKE;
— bubmuoreunsrii GoH.

B 6ubnuoreunsiit GoHA BXOIAT yueOHHUKH, yueOHO-MeToauyeckue KoMiiekTol (Y MK),
o0OecreunBarOINe OCBOCHHE YYeOHOro mpeamera «Maremarukay, pPEeKOMEHIOBAHHBIC WU
JOTYIIEHHbIE 71 MCIOJb30BaHUSA B MPOo(ecCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aLUsX,
peanu3ylomux 00pa30BaTEIbHYIO MPOrpaMMy CpeaHero o0Imero oOpa3oBaHHs B Ipejaesiax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnworeunsii GoHA MOXKET OBITH JOMOJHEH SHIUKIIONCIUSIMHU, CIHPABOYHHKAMH,
Hay4HOH, HAYYHO-TIONYJIAPHOU U APYIOU JIUTEPATYPOU 110 MATEMATHUKE.

B mpormecce ocBoeHHS mporpamMMmbl y4eOHOTO mpeamera «MareMaTthka» CTYACHTHI
JOJKHBI TOJTYYUTh BO3MOXKHOCTH JOCTYMa K OJJEKTPOHHBIM YYE€OHBIM MaTepuaiaMm 1o
MaTeMaTHKe, UMEIONTUMCS B CBOOOJHOM JIOCTyNe B ceTh MHTepHET (AIEKTPOHHBIM KHUTAM,
MpakTUKyMaM, TecTam, Matepuanam EI'D u np.).

6.2. HudopmanuonHoe odecrneyeHue 00ydeHHs

IlepeyeHp pekoMeHAyeMbIX Y4eOHBIX M3/1aHUM, VHTepHEeT-pecypcoB, IOMOIHUTEIbHON
JUTEpPaTyphl

OCHOBHBIE UCTOYHUKU:

1. Amumos HI.A. u ap. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHUYECKOrO aHaIM3a,
reoMeTpHs.

2. Anrebpa ¥ Hayajga MaremMaThdyeckoro aHanusa (0a30BbIi W YriyOJIeHHBIN
ypoBHH).10—11 xnaccer. — M., 2020.

3. Aranacsn JI.C., Byry3oB B. ®@., Kagomues C.b. u 1p. Maremaruka: anre6pa u Hadana
MaTeMaTHueckoro axanusa. ['eomerpus. I'eomerpust (0a30BbI M yriyOJeHHBIN
ypoBHH). 10—11 knaccer. — M., 2021.

4. bammvakoB M.U. Maremarnka: y4eOHWK s CTyA. YYPSXKICHHA cped. mpod.
obpazoBanus. — M., 2019.
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10.
11.

12.

13.

14.

15.

bamvakoB M.U. Marematuka. COOpHUK 3a/1a4 TpO(UIHHON HAPaBIEHHOCTH: yueo.
nocobue s CTy. yupexxaeHui cpen. mpod. odpazoBanms. — M., 2021.

bamvakoB M.M. Maremaruka. 3anagauk: y4ed. mocodue s CTyJ. YYpEexKICHUH
cpen. mpod. oopazoanus. — M., 2021.

bammvakoB M.M. Maremaruka. DJIEKTPOHHBIA Yy4e0.-METOJl. KOMIUIEKC ISl CTY/I.
yupexkaeHu cpe. mpod. odpazoBanus. — M., 2020.

bammvakoB M.M. Matematuka (6a30Bb1it ypoBens). 10 kitacc. — M., 2020.
bammvakoB M.J. MaremaTuka (6a30BbIiii ypoBeHnb). 11 kimacc. — M., 2019.
bammvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. — M., 2019.
bammvakos M.M. Matematuka (6a30Bbiid ypoBeHs). 10 kinacc. COopHHK 3aaad: y4eo.
mocobue. — M., 2019.

bammvakos M.M. Matematuka (0a30Bbiid ypoBeHs). 11 kinacc. COopHHK 3amad: y4eo.
mocobue. — M., 2019.

I'yces B.A., I'puroppe C.I'., MBonruna C.B. Maremaruka mis mpodeccuii u
CTMELUANTBHOCTEH COIHMATBHO-DKOHOMUYECKOTO MNpoduis: yuyeOHHUK I CTYI.
yupexkaeHu cpea. nmpod. oopazoBanus. — M., 2021.

Komsirun F0.M., TkaueBa M.B, ®eneposa H.E. u n1p. MaTtemaTuka: anredpa u Hayaa
MaTeMaTHYeCKOro aHaiu3a. Anredpa U Hayana MaTeMaTHYeCKOro aHanuza (6a3oBbIi
u yrinyonennsid ypoBan). 10 xinace / mox pen. A. b. XKmxaenko. — M., 2019.
Komsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Matemaruka: anrebpa u Hayana
MaTeMaTHYeCKOro aHanu3a. Anredpa U Hayaja MaTeMaTHIeCKOTO aHann3a (0a30BbIi
u yrinyonenusiit ypoBun). 11 kiace / mog pen. A. b. XKkuenko. — M., 2021.

I[OHOJIHI/ITGJII)HI)IG HCTOYHUKU:

=

w N

N ok

Skosnes I'.H. — Marematuka. B 2-x kaurax. 2009. U1 «OHuKc»

boromonos H.B., Camoiinenko I1.1. — Matemaruka. 2009. U] OOO «Ipoda
boromonos H.B., Cepruenko JIL.IO. — Jlugaktuueckue 3amanus. 2009. U1 OO0
«dpoda»

boromonos H.B. — C6opnuk 3amau no marematuke. 2009. 1JI OO0 «/Ipodar»
I'puropses C.I'., 3agynuna C.B. — Maremaruka. 2009. OUL] «Akanemus»
OcrtpeiikoBckuit B.A. — Marematuka. 2010. U3gatensctBo «OHUKC

bepesuna H.A., Mokcuna I'.I1. — Marematuka. 2007. /1 «Puop»

bammvakos .M. —2010. OUL «AxageMusi».

Hepnonnqecm/le HU3aaHus:

1.

«MaremaTtnka»

2. Marematuka (IpuiioXkeHue K razere 1 ceHTa0ps)

Metoauyeckoe obecrieueHue

1. KoMIuleKT TeCTOB 110 BCEM T€MaM IIPOrpPaMMBI.

2. KowmruiekT 3ajaHuii 1711 KOHTPOJIBHBIX pabOT 10 TeMaM MPOrpamMMmBl.
3.  KoMIiekT nHANBHyaTbHBIX KapTOUEK-3aJaH .

4. KommiekT Tabnuil o anredpe v HadyaiaM aHaju3a U 110 TEOMETpPHUH.
5. KommiekT crepeoMeTpuuecKux Tei

HuTepHeT pecypcesl:

1.

2.

3.

www. fcior. edu. ru (HMuadopmannoHHble, TPEHHUPOBOUYHBIE W KOHTPOJIBbHBIC
MaTepHabl).

www. school-collection.edu.ru (Equnas xomtekiuu mudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

www. fcior. edu. ru (denepanbHblii HEeHTp HHPOPMALIMOHHO-00pPa30BATEIbHBIX

pECypcoB).
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®enepanbHblil 00pazoBarenbHbIN mopTai: http://www.edu.ru

http://siblec.ru - CripaBounuk mo Beicieii MmaTemaTnke

6. http://matclub.ru - Beiciias maremaruka, JEKIUU, KypCOBBIE, IPUMEPHI PELICHUS
3a7a4, MHTETpajdbl W TPOU3BOAHBIC, IU(PEpeHIUPOBAHUE, TPOU3BOIHAS |
nepBooOpaznas, TOKII, snekrpoHHbie yaeOHUKN

7. http://lwww.exponenta.ru/educat/links/l_educ.asp#0 — ITose3Hble CCHUIKHA Ha CafThI
MaTeMaTHYeCKOM M 00pa3oBaTeNbHON HAINPaBICHHOCTH: Y4eOHbIe MaTepHalbl,
TECTBHI

8. http://www.fxyz.ru/ - HHTepakTUBHBII CHpaBOYHUK (GOPMYI M CBEICHHS II0
anredpe, TPUTOHOMETPUH, TEOMETPUH, PU3NKe.

9. http://maths.yfal.ru - ChnpaBoYyHHK COICPKUT MaTepHal [0 MaTeMaTHKE

(apudmeruka, anredpa, reoMeTpHs, TPUTOHOMETPHSA).

o

6.3. KagpoBoe o0ecnieuenune 00pa3oBaTeLHOIO Mpoiecca

Peanmzamust mporpamMmbl  y4eOHOTO TpenMeTa O0OecredYnBacTCs —Ie1arorH4eCKUMU
paboTHHUKaMu 00pa30BaTEeNbHON OpraHu3alny, a TAKKe JUIAMH, IPUBJIEKAEMBIMU K pealiu3aluu
00pa3zoBaTeNbHON MPOrpaMMbl Ha YCIIOBUSIX T'PaKJAHCKO-TIPABOBOTO JOTOBOPA, B TOM UHUCIE U3
yuclia PYKOBOAMUTEIEH M paOOTHUKOB OpraHu3aluii, HampaBlIeHHE AESITEIbHOCTH KOTOPBIX
COOTBETCTBYeT oOmactu mpodeccruonanpHor aesrenbHocTd 06 CBs3b, WHGOPMAIMOHHBIE U
KOMMYHHKAI[IOHHbIE TEXHOJIOTHUU (MMEIOMIMX CTaX paboThl B JaHHOM mpodeccHoHaTbHON
obsactu He MeHee 3 JieT).

KBanuduxanus nemarorudeckux paOOTHUKOB JOJKHA OTBEYATh KBATU(UKALMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBATM()UKAIIMOHHBIX CIIPABOYHUKAX.

TpeGoBanust Kk  KBanu(UKAMM  MEAArorudyeckux  pabOTHHKOB.  Bricuiee
npodeccuoHaibHOe 00pa3oBaHWE WM cpeaHee mnpodeccHoHanbHOe 00pa3oBaHUE IO
HaIpaBJeHuI0 nMoAroToBku "OOpa3zoBaHue U nenaroruka’ Uid B 00J1acTH, COOTBETCTBYIOLIEH
MpernoiaBaeMoil AUCIUIUINHE, 0€3 MpeabsBIeHus TpeOOBaHUM K cTaxy paboThl, MO0 BhICIIEE
npodeccuoHaibHOE 00pa3oBaHWE WM cpefaHee mnpodeccCHOHaIbHOE OOpa3oBaHWE U
TOTIONHUTENbHOE TMpodecCuoHaIbHOE 00pa3oBaHWE [0 HAMPaBICHUIO JAESITEIbHOCTH B
00pa3oBaTeIIbHOM YUPEIKICHUH 0€3 MPeIbIBICHHUS TPEOOBAHUMA K CTAXy paOOTHI.

[lenarornyeckne paOOTHUKH, TPUBIEKAEMble K peaau3aluu o00pa3oBaTENbHOM
porpaMMbl, JOJIKHBI IOJy4YaTh JIOMOJHHUTENIbHOE NpodeccuoHanibHOEe 0oOpa3oBaHUE 110
porpaMMam MOBBIIICHHUS KBATH(PUKAIINKI, B TOM YKciie B GOopMe CTaKUPOBKU B OPTaHU3AIUAX
HalpaBJIeHUE JEATCIBHOCTH KOTOPBIX COOTBETCTBYET 0O0OJacTH  MPOoQecCUOHAIBHOMN
nesitensHocTH 06 CBs13b, HH(POPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, HE pexke | pa3a
B 3 TOJIa C y4€TOM PaCHIMPEHHS CIEKTPa MPOPECCHOHATBHBIX KOMITCTCHITHH.
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