MHUHHUCTEPCTBO HAYKH WU BBICIIIETO OBPA30OBAHKA
POCCUHCKOHN ®OEJIEPALIMH
(henepaiipHOE TOCYJAPCTBEHHOE ARTOHOMHOE 06pazoBaTeNkHOE VUPEKIEHHE
BBICILETO 00PazoBaHus
«CAHKT-TIETEPBYPI'CKWMH TOCYIAPCTBEHHBINM YHUBEPCUTET
AIPOKOCMHUYECKOIO ITPUBOPOCTPOEHH A »

MakyILTET cpejiHero npodeccHonaTEHOro 0bpazoranns

YA 20} YTBEPAJIAKD
P B Ul TR gﬂ%I L}nam rem(‘ﬁﬂ K.3.H.
£_H A. YepHora

f w23» HoHg 2021 .

PABOYAS ITPOI'PAMMA
YUEBHOT O ITIPEJIMETA

«MaremaTurka»

IS CTIEIHAIbHOCTH CPEIHEro Mpo(ecCHOHATEHOTO 00pazoBaHUs

27.02.07 «¥npaBieHHe Ka'ecTBOM NPOIYKIHH, MIPOUECCOB H YCJIYT
(mo oTpacasam)»

Obwem 0bpasoBaTenbHON HACPYIKH, YACOB 205

VYuebHele 3aH4THA, YacoB 163
B T.4. 1a00paTOPHO-NIPAKTHYECKHUE 3aHATHSA, YaCOB 90

CamocTosaTenbHas paboTa, 4acos 2

Canxr-ITetepbypr 2021



Pabouas nporpamma yuebHoro mnpeaMera pazpaboTaHa Ha OCHOBe
DeflepasibHOIO  rocyIapcTBEHHOTO  00pa3oBarelIbHOrO0  CTAHAEpPTa IO
CIELHANbHOCTH CpPeJHero MNpo(ecCHOHATBHOIO 00pa3oBaHs

«¥YTIpapIeHHE Ka4eCTBOM NPOTYKLHH, IPOLIECCOB H YCIIYT
27.02.07 (1o oTpacaam)»

Ko HOHMENDBEANNHE CREFULIBROCH2R)

a TaKzKe B cooTBeTCTBUH ¢ [Ipukaszom MunoOpuayku Poccuu ot 17.05.2012 Ne 413
«00  yTBEpHIEHMH  (enepanbHOrO  TOCYJApCTBEHHOrO — 00pa3oBaTeIbHOrO

CTaHAapTa cpelHero od1ero obpazoBaHUsmy,

PACCMOTPEHA M OJIOEPEHA PEKOMEHJOBAHA
[uknoso# kKoMHCCHEH MeTonHyeckuM
€CTECTREHHOHAYIHBIX IHCIHILIHH H (PH3HUECKOTO coseToM (hakyierera CIIO
BOCIIMTAHHS [Ipotokon Ne 7 ot 16.06.2021 1.
[IpoToxon NE_E_ET 15.06.2021 r. [Mpejcenarens: ’:@ /Bepesuna C.A

—
[pencenarens: {%;’%’2 ~ /TopbyHopa QAL

PazpaboTunxmu:

I 'vcera H.B., npenogagareisb



COILEPKAHHUE

1. TIACTIOPT PABOYEN ITPOT'PAMMBI YUEBHOI'O ITPEJJMETA
2. CTPYKTYPA U COAEPKAHUE YUEBHOI'O IIPEIMETA
3. YCJIOBUA PEAJIM3ALIMA YYEBHOI'O ITIPEJIMETA

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA YYEBEHOI'O
[TPEMETA

15

17



1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansaoro obpazosanusi (CIIO) mporpaMMbl TOATOTOBKH CIEIUATHCTOB CPEIHETO
3BeHa 1o cnenuaibHocTh 27.02.07 «YnpaBieHue KaueCTBOM MPOIYKIMH, IIPOLECCOB U YCIYT (110
OTPACTISIM)».

[Tporpamma y4yeOHOro mnpeaMmera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30oBaTeNbHBIX OPraHU3aIMAX, PEATU3YIONMX 00pa30BaTEbHYIO IPOrPaMMy CPEIHEr0 O0IIero
oOpaszoBanus B npenenax ocsoeHust OIl CIIO nHa 6a3ze 0CHOBHOTO 00IIEro o0pa3oBaHUs MPU

IMOATr0TOBKEC CIICHUAIIMCTOB CPEAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType IPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpeHero 3BeHa
VYuebublii mpenmer  «MaremaTtuka» — SBISeTCS  OOLIMM  y4eOHBIM  IIPEIMETOM

0011100pa30BaTEIIBLHOTO IUKJIA.

1.3. llesin 1 3agqa4uM y4eOHOr0 nMpeaMeTa — Tpe0OBAHMSA K Pe3y/IbTaTaM OCBOCHHS y4eOHOr 0
npeaMera

Cognepkanre mporpaMmbl Tnpeamera «MaTemaTuka) HaIlpaBiIe€HO Ha JOCTHIXKEHUE
CIEAYIOLIUX LETIEH:

— obecrieueHre CPOPMHUPOBAHHOCTH TMPEJCTABICHUN O COIMUAIBHBIX, KYIBTYPHBIX H
UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTeMaTHKHU;

— obecrieueHue c(hopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO "
MaTeMaTHYECKOT0 MBIIIUIEHUS;

— obecrnieueHne CGOPMUPOBAHHOCTH YMEHUN NPUMEHATH IIOJIyY€HHbIE 3HAHUS NpU
pELICHUH PA3JINYHbIX 337124,

— obecrieueHne CPOPMHUPOBAHHOCTH MPEJCTABICHUA O MaTeMaTHKe KaK 4YacTu
00I11e4eNIOBEYECKON KYNbTYphl, YHHBEPCAJILHOM S3bIKE HAyKH, IO3BOJISIOLIEM OIUCHIBATh M
HA3y4aTh peaJIbHbIE IIPOLIECCHI U SIBJICHUA.

OcBoenue conepkanus yueOHoro mpenmMera «MaremaTHKa» 00ecreuynBaeT JTOCTHKEHUE
00y4aroIKUMUCS CIEeTYIOIUX Pe3yIbTaTOB:

*JINYHOCTHBIE:

-C()OpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTeMaTHKE KaK YHHBEPCAIBHOM S3BIKE HAYKH,
CpEACTBE MOJACIINPOBAHUSA SIBIICHUH U IMPONLECCOB, UACAX U METOAAX MATCMATHUKHU,
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-[IOHUMaHUE 3HAYMMOCTHM MaTEeMaTHKW JUId HAY4YHO-TEXHHYECKOIO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILEHHUS K MaTeMaTHKE KaK K YacTH OOIEYeIOBEYECKOW KYIIbTYpHI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLUEN MAaTEMATUYECKUX HUJIEH;

-pa3BuUTHE JIOTHYECKOI0 MBILLICHMS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
ITOPUTMUYECKOH KYJIbTYpbl, KpUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIMMOM AJ1s Oynyieit
npodeCCHOHATIBHOM 1A TEFHOCTH, IS POIOJKEHUST 00pa30BaHMsI U CAMOOOPa30BaHMS;

-OBJIaJICHUE MAaTEMaTMUYECKUMU 3HAaHWSIMM M YMEHHUSIMH, HEOOXOAMMBIMU B
IIOBCCIHEBHOM JKU3HHU, J[UI1 OCBOEHHUS CMEXHBIX €CTCCTBECHHO-HAY4YHBIX JUCLMIUIMH U
JUCLUIUIMH TPO(ECCHOHANBHOTO LUKJIA, JJIs IOJydeHUus oOpa3oBaHMs B 00NacTsaX, He
TpeOyIOUNX yriyOIeHHOM MaTeMaTHIECKOM MOITOTOBKH;

-TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
IOPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HENpepbIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NpodhecCHOHaIbHOM 1 OOIIECTBEHHOH e TeIbHOCTH;

-TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOSTEIbHOM TBOPYECKOW U OTBETCTBEHHOU
JeSITEIIbHOCTH;

-TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTPYAHHYECTBY CO CBEpCTHUKAaMH B
00pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOM U JPyrux
BUJIaX JEATEIIbHOCTH;

-OTHOILIEHUE K TPO(EeCCUOHATIBHON JEATENIbHOCTH KaK BO3MOKHOCTH Y4acTHs B PEIICHUN
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX IPOOIIEM;

*METaNpEAMETHBIE:

-YyMEHHUE CaMOCTOATEIbHO OMNPENENATh LEeNH JCSATENIbHOCTM W COCTaBISATh IUIaHbI
JESTEIIbHOCTH;  CaMOCTOSITEIbHO — OCYILECTBISTh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESATENIBHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKEHMSI IIOCTABJICHHBIX LENen
U peasin3alluy MJIaHOB JEATeIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYAIUSIX;

-yMEHUE NPOAYKTHBHO OOLIAThCS W B3aMMOJEHCTBOBAaTH B MPOILIECCE COBMECTHOMU
JEeSATENIbHOCTH, YYUTHIBaTh [O3ULMU JIPYTMX YYaCTHUKOB JESTEIbHOCTH, 3()(HEKTHUBHO
pasperiatb KOH()IUKTHI;

-BJIaJ/ICHUE HAaBBIKAMHU TI03HABATENIbHOW, Yy4eOHO-MCCIIE0BATENIbCKOM M MPOEKTHON
NEeSTeIbHOCTH, HaBbIKAMU  paspelleHus MpolieM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs MPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B IO3HAHNUS;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENbHOW HH(OPMAIIMOHHO-TI03HABATEIbHOM

ACATCIIBHOCTH, BKIIIOYasd YMCHHEC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(bOpMaIII/II/I,



KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH MHGOPMAIUIO, TMOJIYyYaeMYI0 M3 Pa3IUYHBIX
HCTOYHUKOB;

-BJIaJICHUE SI3bIKOBBIMU CpPEACTBAMM: YMEHHE SICHO, JIOTMYHO U TOYHO H3JaraTb CBOIO
TOYKY 3pPEHUS, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEACTBA;

-BJIaJICHHE HaBbIKAMHU II03HABATENIbHOM peQUIeKCHH KaKk OCO3HAHUS COBEPILAEMBIX
JENCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTUKEHUS;

-1IeJICyCTPEMIIEHHOCTh B TMOMCKAaX M NPUHATUU pPEIIeHUH, COOOpa3UTEIbHOCTh H
UHTYULUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX IMPEICTaBICHUI; CHOCOOHOCTh BOCHPUHUMATh
KpacoTy U FapMOHUIO MUDA;

*TIpEMETHBIE!

-c(hopMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4acTH MUPOBOW KYJIbTYPHI U
MECTe MaTeMaTUKU B COBPEMEHHOW IMBUIM3AIMHU, CIIOCO0aX OMHCAHUSA SIBICHHH pealbHOTO
MHUpPa Ha MaTEMATUYECKOM SI3BIKE;

-c(hOPMUPOBAHHOCTHh TPEACTABICHUNH O MATEeMaTHYECKUX TOHATHIX KaK BaXHEUIIHX
MaTE€MaTUYECKUX MOJEIISX, MO3BOJISIOMIMX OMUCHIBATh U U3y4aTh PA3HbIE MPOLIECCH U SABJICHMUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPU;

-BJIaJICHUE METOJIaMU JI0KA3aTeJbCTB U AJTOPUTMOB PELICHUS, YMEHHE UX NPUMEHSTH,
IIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELLICHUS 3a1ay;

-BJIaJICHUE CTAaHJAPTHBIMM IPUEMaMM PEIICHUS PAalUOHAIBHBIX W HPPALHOHAIBHBIX,
NIOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, MX CUCTEM;
MCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE JIJIsl TOMCKA MIyTH PEIICHUs U
WUTIOCTPALK PEIIeHUs] ypaBHEHUIN 1 HEPaBEHCTB;

-c(hOpMUPOBAHHOCTb MPECTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHUECKOTO aHAIN3a
U UX CBOWCTBaxX, BJIAJCHHE YMEHUEM XapaKTepHU30BaTh MOBEAECHUE (QYHKIMII, NCHOIb30BAHUE
MOJIyYEHHBIX 3HAHUH /171 ONMCAHUS U aHaJIN3a PeabHbIX 3aBUCUMOCTEN;

-BJIaJICHE OCHOBHBIMU MNOHSATHUSMU O IUIOCKHUX U IPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, uXx OCHOBHBIX CBOMCTBAxX; COPMHPOBAHHOCTh YMEHUS PACIO3HABATH T€OMETPHUECKUE
¢urypel Ha dYepTekax, MOJENAX U B peaJbHOM MHpe; NPUMEHEHHE H3YUYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMyn Ui pelIeHUs TEeOMEeTpPUYECKHMX 3ajad M 33Jad C
MPAKTUYECKUM COJICPKAHUEM;

-c(OOPMUPOBAHHOCTh ~ MPEJACTABICHUA O TMpoleccax W SBICHUAX, HMMEIOLINX
BEPOATHOCTHBIN XapakKTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE, OCHOBHBIX

MOHATUAX AJIEMEHTAPHOM TEOPHM BEPOSTHOCTEW; YMEHHMIM HaXOAUTh U OLEHUBATH BEPOATHOCTHU



HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKU
CIIyYaHBIX BEJIUYMH;
-BJIAJICHUE HABBIKAMU MCIIOJb30BaHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IPHU PELICHUN

3a1ad4.

1.4. PexomMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpPaMMbl Y4eOHOI0 NpeAMeTa:
00BeM 00pa3oBaTeIbHOM MPOrpaMMel, yacos - 205,
B TOM YHCIIE:
ydeOHast Harpy3ka 00y4aromuxcsi BO B3aMMOJICHCTBHUH C MperogaBaTeneM, 4acoB — 195,
caMmocTosiTeNnbHas yueOHast paboTta, 4acoB — 2,
KOHCYJIbTAIIMH, YaCOB — 2,

MMPOMEIKYTOUHAA aTTeCTallvs, 4aCOB - 6.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHOI POrpaMMBbl 205
Y4yeOHast HArpy3Ka 00y4aroMMXCs BO B3aUMO/1eiiCTBUM C 195

npenojaasareseM (Bcero)

B TOM YHCJIC:

TEOPETUYECKOE 00yUIeHne 105

71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 90
CamocrosiTesibHasi yueOHast padoTa (Bcero) 2
Koncyabranumn 2
IIpomesxkyTounas arrecranus B popme nuddepeHuIMPOBAHHOIO 3a4€Ta B 6

1 CEMECTPE, IK3aMEHA BO 2 CEMECTpPE




2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HaumenoBaHue Copep:xaHue y4eOHOT0 MaTepHuaJia, NpaKTHYeCKUe 3aHATHUS, O0Bem Yposens
pPa3fesioB U TeM caMoCTOsITeJIbHAsI paboTa 00y4arolmuxcst 4aCcoB O0CBOCHHUSA
1 2 3 4
BBenenue CdopMHpOBaHHOCTB NPEICTABICHUH O MAaTEMATHKE KaK 9aCTH MUPOBOM KyJIBTYPBI M O MECTE€ MaTEMaTHKH B 1 1
COBPEMEHHOW IMBIJIN3AINH, O CIIOCO0aX OMICAaHNs HA MATEMAaTHUECKOM S3bIKE SIBICHUH pealbHOTO MHpa;
Paszgen 1 AJjredpa 9
Tema 1.1 HarypanbHbie, nensle, pannoHaabHbIE yncia. [IpencraBienne panuoHaIbHBIX YHCEN ASHCTBUTENBHBIME APOOSIMU.
PasButHe nousaTHA O Hppaunonanenele yucina. J{elcTBUTENBHBIE YNUCIA, MOAYJb AEHCTBUTENBHOTO Yyncia. @opMysibl COKPALEHHOTO 1 12
qucie yMmHoxeHnust. [IpeoOpa3oBanune anredpanyeckux BeipaxeHuit. [IpouenTs! u nponopunu. Brrancnenns na MK. Ionsitue '
0 KOMIUIEKCHBIX YHCTIaX.
IIpakTuyeckue 3anaTus: Pemenne 3a1a4y Ha MpoueHTHl 1 nponopuun. [IpeoOpa3zoBaHue anredpanveckux
BbIpakeHuit. OTHOWIEHBI, MHOTOWJIEHBI. Pa3iokeHne MHOIOUWICHOB Ha MHOXKUTEIH. BHIYMCISATh 3HAYCHUS YUCIIOBBIX U | 2 1,2
OYKBEHHBIX BBIPDAXXCHUI, OCYIIECTBIIsIsI HEOOXOAMMBbIE MOJICTAHOBKH U PE00pa3oBaHusl.
Tema 1.2 Kopenn crenenu N > 1y ero coiictea. Crenens ¢ palMOHAJILHBIM II0KA3aTeseM U ee CcBoiicTBa. IloHsTHE O CTEneHu ¢ 4 1.2
Kopnu u crenenu NEWCTBUTEIBHBIM MOKa3zaTeiaeM. CBOMCTBA CTENEHH C JEUCTBUTEIHLHBIM MTOKA3aTEIIEM. '
IIpakTHuyeckue 3anaTUsA: Pemenne 3aqad Ha MpeoOpa3oBaHUE MPOCTEHIINX BBIPAKECHHUH, BKIIIOYAOIINX
apu(MeTHIeCKUe OIEPaIiy, a TAKXKE ONEPAINIO BO3BEACHHS B CTEIIEHb. BEIMOMHATS apupMeTHIecKre NeHCTBYS,
coueTas yCTHbIE ¥ MUCbMEHHBIE TIPUEMBI, IPUMEHEHNE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUE KOPHS 2 2
HaTypaJIbHOH CTEIeHH, CTETIEHN C PAl[OHAJIBHBIM [T0Ka3aTeseM, Jorapiudma, UCroib3ys IpH HEOOXOAUMOCTH
BBIUHCIINTENIFHBIE YCTPOWCTBA; MOJIb30BAThCS OIIEHKOM M MPUKUAKOHN NP MPAKTHYECKUX pacueTax
Pazjien 2 YpaBHeHUs] M HEPaBEHCTBA 14
Tema 2.1 O6utne cBeneHus 006 ypaBHEHHAX ¢ OJJHOH mepeMeHHoH. JInnelinsle ypaBHeHus. KBagparHsle ypaBHeHus. HemonHeie
VYpaBHEHMsI ¢ OHOI KBaJipaTHble ypaBHeHus. Teopema Buera. @opmyna pa3inoxkeHUs KBaPAaTHOIO TPEXUWICHA HA MHOXKUTEIIU. 4 1
NIEPEMEHHOMN BuxBajpaTHele ypaBHEHHUS.
IIpakTnuyeckue 3aHaTHA: Perenue ypaBHEHUI ¢ OTHOM IEPEMEHHOM, CBOJAIIMXCS K TMHEVHBIM YPaBHEHUSM.
Pemenune kBaapaTHbIX ypaBHEHMI. MeTO bl PEILICHUST ypaBHEHUH, IPUBOAUMBIX KBaJpAaTHBIM YpaBHEHUsM. Pemenue 2 1,2
3a/1a4 ¢ IOMOIIBIO JIMHEHHBIX U KBaJPaTHBIX ypaBHeHUl. MccnenoBaHue ypaBHEHUI ¢ napaMeTpaMu.
Tema 2.2 PaBHOCHIIBHOCTH ypaBHEHHUH, HEPAaBEHCTB, cucTeM. O0IIue CBEJICHN 0 HEpaBEeHCTBAX C OJHOM nmepeMeHHoH. JInHelHbIe
Hepagenctsa ¢ ogHoit HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, UX cUcTeMbl. MeToa nHTepBasioB. OCHOBHBIE IPUEMBI PEIIEHHS CUCTEM 6 1,2
NepeMEHHO U uX yYpaBHEHHH: ITOJICTAHOBKaA, aNre0OpandecKoe CI0KeHNE, BBE/ICHHE HOBBIX IIEPEMEHHBIX.
cuctembl. Cuctemsl Byx | IlpakTH4Yeckue 3aHATHSA: PelieHue IMHEITHBIX, KBAIPATHBIX HEPABCHCTB, UX CUCTeM. PellleHHe MpOCTeHIINX CHCTEM
YPaBHEHHUH C IBYMs YPaBHEHHUH C ByMs HEM3BECTHBIMU. PellleHne cucTeM HEpaBeHCTB ¢ OJHON IepeMEeHHON. Pelenre paloHalIbHbIX
HepEeMEHHBIMU ypaBHEHMI 1 HepaBeHCTB. M300paxxeHue Ha KOOPMHATHON IJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH U HEPaBEHCTB 2 2
¢ AByMsl IEPEMEHHBIMH U UX cucTeM. [IpuMeHeHne MaTreMaTH4eCKUX METOJ0B JUI PELIEHHs COJEepP KATENbHBIX 3a/1a4 U3
pa3IMYHBIX O0NacTel HAYKW M MpakTHKH. MHTepnpeTaus pe3yapTaTa, y9eT peaslbHbIX orpanndeHnii. CoCTaBIATh
YpaBHEHHSI 1 HEPABEHCTBA 110 YCIIOBHIO 3aJIaUH.
Pa3znen 3 DyHKIHUT 73




Tema 3.1
OCHOBHEBIE CBOICTBa

¢$byHKIHN

@ynxuun. Onpenenenne GyHKIUHM OJHOH nepeMeHHoW. O0sIacTh ONpeeNieHNs] 1 MHOXKECTBO 3HaueHni. KopHu
¢yakunu. ['papux yskmn. Criocods! 3amanus GpyHkmy. CBoWCTBa (PYHKINIA: MOHOTOHHOCTB, Y€THOCTD U
HEYETHOCTb, IEPHOANYHOCTD, OTPaHMYEHHOCT. JInHelHas GpyHKIMs, ee cBolicTBa u rpaduk. KBagparnunas ¢yHkims,
ee cBoiictBa u rpaduk. O6patHas GyHkws. O0IacTs onpeneneHus u 00IacTb 3HaYeHn oOpaTHOH (yHKIMH. ['paduk
o0OpatHO# (pyHKIHN.

1,2

Hpakruyeckue 3anaTus: [loctpoenne rpadpukoB GpyHKINIA, 3aJaHHBIX pa3InIHBIME criocobamu. Ompenenenne mo
rpa¢uKy GYHKIMH ee CBOMCTB. Pemenne 3a1a4 Ha Hax0xAeHUE 00IacTH onpeneneHus GyHKnuu. OMUCHIBATS 110
rpaduKy U B IPOCTEHIITHNX CITydasx Mo (GOopMyIe OBEICHNAE M CBOMCTBA (QYHKIINH, HAXOIUTH IO TpaduKy QYHKINH
HauOoublllee 1 HauMeHbllee 3HaueHus1. [IpeoOpazoBanme rpadukoB: napauieNIbHBII IEPEHOC, CHMMETPHUS
OTHOCHTEJIFHO OCeH KOOPAWHAT U CHMMETPHSI OTHOCHTENILHO Hadasla KOOPIUHAT, CAMMETPHSI OTHOCUTENILHO MTPSIMON

=X o
y , PACTsDKEHHUE M CKATUE BJOJIb Oceii koopauHat. OnpenessTs 3HaueHre GYHKIUHU [0 3HAYEHHUIO apryMeHTa [py
Pa3IMYHEIX CIIOCO0aX 3aMaHus ()yHKIHH.

Tema 3.2
CreneHHast QyHKIUSA

-n,
CrenenHas QyHKIMS ¢ HATYpaJbHBIM ITOKa3aTelieM, ee cBoiicTBa u rpaduk. CreneHHas GpyHKIUS ¢ TIOKa3aTeieM
CBOIicTBa M IpaHKH.

1
n

1.2

IIpakTuuyeckue 3anaTus: [loctpoenne rpaduKoB cTeneHHOH QYHKINY C pa3IMYHBIMA TIOKa3aTessiMu. Pemenue
HpPPALMOHATIBHBIX ypaBHEHUH. PerreHnii mpocTeHInnx nppannoHaIbHBIX HEPABEHCTB.

Tema 3.3
[NoxazarenpHast GyHKIUSA

INokazaTenpHas QyHKINS (3KCIIOHEHTA), €€ CBOIicTBa 1 rpaduk. MeTopl peneHuns T0Ka3aTeNbHbIX YpaBHEHHUMH,
HEpPaBEHCTB.

IIpakTuuyeckue 3anaTus: [loctpoenne rpadukoB nokasarenbHOH QyHKIMH. Penenne noka3aTelbHbIX ypaBHEHUH
pa3MuHBIMHM MeToaMu. PelieHne nokasarenbHbIX HEpaBeHCTB. PellieHne ypaBHEHH 1 HEpaBeHCTB rpaduyeckum
METOJIOM.

1,2

Tema 3.4
Jlorapudm.
Jlorapudmudeckast
GbyHKIHS

Jlorapu¢m uncna. OcHOBHOE JOorapu(pMUIECKOe TOXKIECTBO. JlecITHIHBINA 1 HATYypalbHbBIH JIOTapH(MBbI, YHCIIO € .
Jlorapu¢m npousBeieHus, YaCTHOTO, CTENEHH; IIEPEX0 K HOBOMY OCHOBaHuI0. JlorapupmupoBanue, NOTCHIMPOBAHHUE
BeIpakeHuil. Jlorapudmuueckas pyHkuus, ee cBoiicTBa u rpadux. Merosipl penieHus JorapupMUIecKux ypaBHEHUH 1
HEPABEHCTB.

1,2

IpakTuyeckue 3anaTus: Beruncnenue norapudmos. [IpeodpazoBanne MpocTeHIMX BEIPAKEHUH, BKIIOYAIOLINAX
oreparuo jorapudpmMupoBanus. Pemenue norapupmMudeckux ypaBHeHuil n HepaBeHCTB. [locTpoeHue rpadukos
norapupmudeckoit GpyHKImH. Mcnonb30Bath Uist TPUOIMKEHHOTO PEIIEHHs] YPaBHEHU I U HEPAaBEHCTB rpadMuecKuii
Meron. M300paxaTs Ha KOOPJMHATHON INIOCKOCTH MHOXKECTBA PEILICHNH ITPOCTEHINX ypaBHEHUI U crcteM. CTpOUTh
rpadMKy M3y4eHHBIX (QYHKIHUH.

1,2

Tema 3.5
OCHOBBI TPUTOHOMETPUHU

Pa,HI/IaHHaSI MEpa yria. CBolicTBa YIJj0B, paCCMATPUBAEMbIX B TDUT'OHOMETPUH. CI/IHyc, KOCHHYC, TAHI'CHC, KOTAaHI'€HC
MMPOU3BOJIBHOT'O yTJIA. CI/IHYC, KOCHUHYC, TAHI'CHC, KOTAHI'€HC YHCJia. OcHOBHBIE TPUTOHOMETPUICCKUEC TOKACCTBA.
COOTHOIICHUS MEXKAY TPUTOHOMETPUICCKUMHU q)yHKL[I/IHMI/I OJHOT'O U TOT'O K€ apryMeHTa. CI/IHyc, KOCHHYC, TAHI'CHC

yIJI0B ay,—a. CuHyc, KOCUHYC ¥ TAHT€HC CyMMBI U Pa3HOCTH JBYX yriioB, CHHYC U KOCUHYC JBOMHOTO yria.
®opmyisl TOJOBUHHOTO yria. [Ipeobpa3zoBaHns CyMMBI TPUTOHOMETPHYECKUX (DYHKIMH B TIPOU3BEACHHUE U
MIPOU3BEICHUS B CyMMY. BhIpaxkeHne TpUTOHOMETpHYECKIX (QYHKITUH depe3 TAHTCHC TIOJIOBUHHOTO apTyMEHTA.
@Dopmyiel npuBeaeHus. PopMynbl Ul pelIeHUs] IPOCTEHININX TPUTOHOMETPUUECKUX YPABHEHHH.

1,2
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IIpakTuyeckue 3anaTus: [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUUYECKHUX BhIpDAXKEHUI. Brluncienue 3HaueHUH
TPUTOHOMETPHIECCKUX (PYHKITHI 10 3HAYCHUIO OJHOH U3 HUX. [IpocTeiimue TpuroHoMeTpudeckie ypaBHeHus. Penienne
TPUTOHOMETPUUECKUX ypaBHeHUH. [IpocTeline TpUroHoMeTpUUECKHEe HEPABEHCTBA. PelaTs palinoHaabHeIE,

MOKa3aTeIbHBIC 1 JIOTapU(PMHUIECKUE yPaBHEHHUS 1 HEPABEHCTBA, MPOCTEHINIE HPPAIIMOHAIBHBIE U 6 2
TPUTOHOMETPUYECKHIE YPABHEHNUS, UX CHCTEMBI. [IpoBOANTH 1O M3BECTHBIM (hOpMyIiaM, U IIpaBuiIaM IpeoOpa3oBaHus
OYKBEHHBIX BBIPDAXCHHUH, BKJIIOYAIOMINX CTENEHHU, PAIUKAIbI, JOTapu(Mbl 1 TPHTOHOMETPHIECKIE (HYHKIIHH.
Tema 3.6 Tpuronomerpuueckne GpyHKINM, MX cBOWCTBA U rpadukn. OOIACTH ONMPEACTCHUS U MHOXKECTBO 3HAUCHUH
Tpuronomerpudeckne TPUTOHOMETpHYECKUX QYHKINI. CHMMETPHYHOCTS TPUTOHOMETPHUYECKIX (PYHKIUH. [leprnoanaHOCTh, OCHOBHOI 4 1,2
GbyHKIHMU MIEPUOI.
Tema3.7 ApKcHUHYC, apKKOCUHYC, apKTaHreHc yucia. O0paTHble TPUrOHOMETpUYecKHe ToxxaecTBa. OOpaTHbIE
OGpatHble TPUTOHOMETPUYECKHE (PYHKIMU, UX CBOHCTBA U TPa(UKH. 3 1
TPUTOHOMETPUUYECKHE
GbyHKIMN
%;r:oiosMeTpnqecme @DopMyITbl 4711 peIeHUs] TPUTOHOMETPHYECKUX YPaBHEHHH: SIN X =m,COSX = m, th = . Mertosl 2 1
ypaBHEHHSI pelleHHs TPUrOHOMETPUYECKUX ypaBHeHU. [TpocTeiiye TpHroHoMETpUYECKUE HEPABEHCTBA.
IIpakTHyeckue 3aHATHSA: PerieHre TPUTOHOMETPHUECKUX YPaBHEHUH pa3IMYHBIMU METOJJAMU: CBEIEHUE K
KBaJIpaTHOMY YpPaBHCHUIO, PA3JI0OKCHUEC JICBOM YacCTH YpaBHCHUA HA MHOXUTCIIN. O]IHOpO)IHLIe TPUTOHOMETPUUICCKUEC
YPaBHEHUs [IEPBOU U BTOPOI1 CTENEHEN OTHOCUTEIBHO SIN X, COS X. pemmenne MIPOCTEUIINX TPUTOHOMETPUYECKUX
HepaBeHCTB. Vcnoap30BaTh NPHOOPETEHHBIC 3HAHNUS 1 YMEHHS B IPAKTUUECKOHN JESITEIFHOCTH M OBCETHEBHON JKU3HU 8 12
JUISL IPAKTUUECKHUX PacyeToB 1o GopMynam, BKiIroYas GopMyIibl, COEpIKaIIUe CTEIICHU, PaJiKabl, JJOrapu(pMbl 1
TPUTOHOMETPUYECKHE (DYHKIMHU, UCIIONIB3YsI PU HEOOXOIMMOCTH CIIPaBOYHbIE MATEPHUAIIbI U ITpOCTEHIIe
BBIYUCIIUTENIbHBIE YCTPOUCTBA
Pa3nen 4 KomniekcHble ynciaa 8
Tema 4.1 OnpefeneHre KOMILICKCHBIX YHCell. Alredpandeckas popma KOMILICKCHOTO uuciia. [ eoMeTpuueckoe u3o0pakeHune
Anrebpanyeckas, - I m T
TPHTOHOMETpHUecKas, KOMIUIEKCHBIX YHCEJI. flaTypajibHas CTCIICHb YUCia oAyJib, apTyYMCHT KOMl;IJ'IeKCHOl"O quciia. 1 puroHoMeTpuIeCcKas 2 1
HoKasaTenbHas hopma ¢dopma KOMILIEKCHOTO YHCIIa, NOKas3aTebHas (hopma KOMIIEKCHOTO Yucia. J[efcTBIS HaJl KOMIUIEKCHBIMH YHCIIAMH B
COMILIEKCHOMO THCa TPUTOHOMETPUYECKOH, MoKa3aTenbHoH Gopmax. Popmyna Myaspa.
IIpakTuyeckue 3anaTUsA: J{efcTBIA HaJl KOMIDIEKCHBIMH YHCIIaMH B anredpandeckoit popme. PerreHne xBaapaTHBIX
ypaBHeHwmit ¢ D<0. [IeiicTBrS HaJ KOMIUIEKCHBIMU YHCIIAMHU B TPHTOHOMETPUIECKOH M TIOKa3aTeNbHOM (hopMax. 6 1,2
Pemenue npocreinynx ABY4WICHHbIX YPaBHEHUM.
Paznpen S HavaJyia MaTeMaTH4eCKOI'0 aHAJIN3a 44
Tema 5.1 ITonsiTue o mpenerne nocnenoBarenbHOCTH. CyIECTBOBAHKE MPeIeiia MOHOTOHHONW OTpaHUYEeHHOM
[TocnenoBarenpHOCTH IIOCTIeIOBATENBHOCTH. [THAa OKPYKHOCTH U IJIOMIAh KpyTa Kak Mpeieisl MocIe0BaTeIbHOCTeH. beckonedHo 2 1
yOBIBaroOImasi reOMETPUIecKas IPOTPECCHs B €€ CYMMA.
Tema 5.2 [Tonstue mpenena pyHKIHUK B TOUKe, HA OECKOHEYHOCTH. beCKOHEYHO Masble, 0ECKOHEUHO OONIbITNE (YHKITHH.
IpousBoanasi pyukumus | Teopemsl o mpenenax. 3aMevaTenbHbIe peaessl. [IoHsTHe 0 HeTPEepBIBHOCTH (QYHKIINH. 6 1,2
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[MonsiTre o npon3BoaHON QYHKIMHU, (HU3MYECKUI U TEOMETPUUYECKUH CMBICT MPOU3BOIHOM. [Ipon3BoiHbIE CYyMMBI,
Pa3HOCTH, POM3BEACHU, YaCTHOTO. [IpON3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKINH. YpaBHEHHE KacaTeIbHOH K
rpa¢uky ¢pyHKmn. Bropas npomsBogHas, ee puzmdeckuii cMpIci. [Ipon3BogHas CI0KHOW QYHKIMN

[IpumMeHeHre TPOU3BOIHON K HCCIIENOBAHUIO (PYHKIHIA U TOCTpoeHuio rpadukos. [IponsBonHble 00paTHO# QyHKINH U
KOMTO3HITUH JAHHOW (DYHKINH C IMHEHHOM.

[NonsaTue 06 onpeneneHHOM HHTETpale KaK IOl KPUBOJIMHEHHOH Tpamernwd.. [IepooOpasnas. @opmyna HeroTroHa
— JleitOnuma. IlousTre 00 OonpeeleHHOM HHTETpaje KaK IUIONIA i KPUBOJIMHEHHON TpalennHy. .

[IpakTrdeckue 3aHATHA: Bhraucnenne npeaenoB QyHKIHUN, HCIOIB3Ys TCOPEMEI O TIpe/ieIax, CBOWCTBA OECKOHETHO -
MAaJIBIX ¥ OECKOHEYHO-00IpITNX (DYHKINH, 3aMedaTellbHbIC TPeIehl.

Beruncienne Tpon3BOIHBIX 3JEMEHTapHBIX (QYHKIMH, HCTIONB3Ys TAOIHITy MIPOCTEHIIINX MPOU3BOAHBIX U TIPABHIIA
muddepernrpoBanms. Beraucnenue BTOpoii Mpon3BoAHO. BeraucieHme npon3BoIHOM CII0KHON QYHKITUI
(mpocreiine ciaydan)

[TpumeHeHne MPOM3BOAHON K HCCIIEIOBAHUIO (DYHKIUH U TOCTPOCHHIO UX rpadukoB. [IpoMexxyTku Bo3pacTaHus U
yObIBaHMs1, HaKOOJIbIIIEe 1 HAUMEHbIIIEe 3HaUeHHs. BepTHKanbHble 1 TOPHU30HTAIBHBIE aCUMIITOTHI rpadukoB. ['paduku
JIpoOHO — NMMHEHHBIX (QyHKIUHA. Touku SKCTpeMyMa (JIOKaTIbHOTO MaKCUMyMa U MUHUMYMa). ['paduueckas
uHTepnperauus. HaxoxaeHne ckopocTH Juis npolecca, 3a1anHoro Gopmystoid minu rpadukom. IprumMeps
HCIOJIb30BaHUs IPOU3BOAHOMN AJI HAXO0XKACHUS HAWIYYIIEro PEIEHNs B IPUKIIAJHBIX, B TOM YUCJIE COLIMAIBHO -
HSKOHOMHUUECKHX 3a7a4ax. [Ipumepsl mpuMeHeHus: HHTerpana B Gu3uke U reomeTpuu. Biagenue HaBbikaMu
HCTONB30BaHNUS TOTOBBIX KOMIBIOTEPHBIX NIPOrPaMM IpH pEIICHUH 3a1a4

10

Paznen 6

I'eomerpust

40

Tema 6.1
KoopauHatsl 1 BeKTOPbI

[TpsmoyrompHas cucTeMa KOOpAWHAT Ha IIOCKoCTH. DopMyIia paccTosSTHHSA MEXly ABYMs ToukaMu. [Ipoekmus BeKTopa
Ha ocbk. CKaJsipHOE IIpOoM3BeIcHHE BEKTOpOB. Ero cBoiicTBa. JlekapTOBBI KOOPAWHATHI B IPOCTPAHCTBE. Y paBHEHHS
cdepsl 1 ockoctH. GopMyra paccTosHHS OT TOYKH JI0 IIIOCKOCTH. Bekropsl. Moayib BekTopa. PaBeHCTBO BEKTOpPOB.
CroxeHne BEKTOPOB M yMHOXKEHHE BEKTOpa Ha YKHCII0. YT0I MeXay Bekropamu. KoopanHats! Bekropa. KommnaeapHsle
BEKTOPBI. Pa3iioxeHue BEKTOpa 110 JBYM HEKOJUTMHEapHBIM BekTopaM. KomitanapHele BeKTOpbl. Pasnoxenue no tpem
HEKOMITJTAHAPHBIM BEKTOpaM.

[IpaxkTrdeckue 3aHsATHA: JeHCTBUA HaJ BEKTOpaMH B KOOPIUHATHON opme. BrrdamcieHne IIMHBEI BEKTOpa.
Brruncienue ckansipHOro Npou3BEACHUs BEKTOPOB. BrlunciieHue yriia Mexay Bekropamu. Mcrnonb3oBaHue KOOpAUHAT
BEKTOpa IIpU pEeUICHUM IPUKJIAJHbIX 3aJa4.

1,2

Tema 6.2
IIpsaMble U IJIOCKOCTH B
NMPOCTPAHCTBE

OCHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, MPsIMas, TNIOCKOCTh, TPOCTPAHCTBO). [lepecekaroimuecs, napaienbHble U
CKpeIUBaroIuecs MpsiMble. AKCHOMBI CTEPEOMETPHUH, CIEICTBHS U3 aKCHOM. YTOJI MEXIY IPSAMBIMHU B IPOCTPAHCTBE
[leprieHanKyIApHOCTD MPAMBIX. [lapamiensHOCTh U NEPIEeHANKYIIPHOCTD NIPSIMON U IJIOCKOCTH, IPU3HAKH U CBOWCTBA.
Ilepnenaukynsp u HakiIOHHasA. TeopeMma O Tpex NEePHEeHAUKYJIIpaxX. YToJl MEXAY NPsMOM U IIOCKOCTHIO.
INapannensHOCTh MIOCKOCTEN, MEPIEHAUKYIIPHOCTD IIIOCKOCTEH, MPU3HAKU U CBOICTBA. JIByrpaHHBIN yro,
JIMHEHHBIN Yyroja ABYTPaHHOro yria. PaccTosiHue OT TOUKM 10 INIOCKOCTH. PaccTosiHue Mexkay napauienbHbIMU
IUIOCKOCTAMU. PaccTosiHMe Mex Iy ckpeluBaomuMucs npaMeiMu. [lapamnensHoe npoextuposanue. I[nomans
OpPTOTOHAIFHOH NMPOEKIIMN MHOTOYT0JIbHHKA. M300paskeHne npocTpaHcTBEHHBIX (uryp.
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IIpaxkTryeckue 3ausaTUA: WnmnrocTpanus H3y4eHHBIX aKCHOM, ONpPEENeHuil, TeopeM Ha MOJIeNIAX U IpuMepax u3
OKpyXaromiel cpenpl. Pacro3HaBaTh Ha 4epTeKaxX M MOAEISIX TPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTD TPEXMEPHBIC
00BEKTHI ¥ X ONMHUCAHUAMH, H300pakeHUsIMH. ONHCHIBAaTH B3aNMHOE PACIOI0KEHHE MPSIMbIX U INIOCKOCTEH B

MIPOCTPAHCTBE, aPTYMEHTHUPOBATH CBOU CYXIEHHS 00 3TOM pPacIioIOKeHIH. AHATIM3UPOBATH B IIPOCTEHIITNX CIyqassx 12
B3aMMHOE PaCIOJI0KeHNEe 00BEKTOB B IPOCTPAHCTBE. PeleHne HeCI0KHBIX 3a/1a4 Ha TeOpeMY O 3-X MepIeHINKYIsIpax,
Ha BBIYHCJICHUE YTIIa MEXy PSIMOI M TITOCKOCTRIO. M300pakeHne GUryp B CTepeOMETPHH.
Tema 6.3 OmnpeneneHne MHOTOTpaHHKKA. Bepmmael, peOpa, rpaHn MHOrorpaHHuKa. Pa3sepTka. MHOTOTpaHHbIe yIiisl. Beimykiibsie
MHororpaHHUKH MHororpaHHuku. Teopema Diinepa. [Ipu3ma, ee ocHOBaHUsI, O0OKOBBIE peOpa, BEICOTA, OOKOBAs IIOBEPXHOCTH. [IpsiMast n
HakJIOHHas npusMa. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [Tupamuna, ee ocHoBaHue, 60KoBbIE peOpa, BBICOTA,
OoKoBas MOBEpXHOCTh. TpeyronpHas nupamuaa. [IpaBunsHas nupamuna. YcedeHHas nupamuna. CumMeTpus B Kyoe, B 1
napajJiesienunese, B npusMe u nupamusne. [lonsTue o cuMMeTpuu B IPOCTPaHCTBE (LIEHTpaNbHAas, OCeBast, 3epKajbHasi).
IIpumeps! cummeTpuii B okpyskatorieM mupe. Cedenus Ky0a, npusmbl, nupaMuasl. [IpencraBienne o mpaBUIIBHBIX
MHOTOTpaHHHKAX (TeTpasp, Ky0, OKTasap, H0ACKadAp U uKocasap). DopMyisl UIoNmaael OBEPXHOCTEH
MHOTOTPaHHHKOB.
[MpakTryeckue 3ansaTusi: 300paxaTh OCHOBHBIE MHOTOI'PDAaHHHUKH U KPYTJIbIE TEJA, BBITOJIHATH YEPTEKH 110 YCIOBUSIM
3amad. CTpOUTH MpOCTEHITIE ceUeHUs Ky0a, MpHU3MBL, THpaMHUIBL. BeraucineHne n n300pakeHie OCHOBHBIX IIEMEHTOB 1,2
MHOTOTPAaHHHKOB. Pelenne 3a1a4 Ha BBIYHCICHAE IUIOMAJCH MOBEPXHOCTEH MHOTOTPAaHHHUKOB.
Tema 6.4 [Munuanp u KoHyC. Y cedeHHbIH KoHyc. OcHOBaHME, BHICOTA, OOKOBasl IIOBEPXHOCTD, 00pa3ytomasi, pa3BepTka. OceBbie
Tesa 1 MOBePXHOCTH CCUCHHMS M CEUCHUS MapajuieibHble ocHOBaHMIO. 1llap u cdepa, nx cedeHus, kacaTeabHas MIIOCKOCTb K cdepe. 1
BpallleHusl
[IpakTrdeckue 3aHATHA: BEUucIeHne U H300pakeHUEe OCHOBHBIX IIEMEHTOB IJIMHIPA, KOHYca, mapa. BeimonHeHne
YyepTekeil 1Mo ycnmoBusM 3a1a4. PereHne 3a1aq Ha BEIYHACICHUE INIOMAACH TOBEPXHOCTEH TEI BpalleHus. Vcmoap30BaTh 19
IIPU PELIeHNH CTEPEOMETPUYUECKHX 3a/]ay IUIaHUMeTprueckre GakThl 1 MeTobl. [IpOBOUTE TOKa3aTeNbHbIE '
paccyXJIeHHS B X0/i¢ PEIISHHUS 3a/1a4.
Tema 6.5 [Tonsarue 06 o6peme Tena. OTHOIIEHHE 00BEeMOB OAOOHBIX Tel. PopMynbsl 06beMa Kyba, IPSMOYTOJILHOTO
O0beMBI TeI M ILIOIIAAM | TApaUIe/ICuIeaa, IPU3MBI, IITHHIpa. DopMyssl 00beMa mHpaMuIsl U KoHyca. @opmysisl 00beMa mapa | IIoIaau 1
HX NOBePXHOCTeM cepsl.
Paszpea 7 O1eMeHTH KOMOMHATOPHKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEH
Tema 7.1 [ToouepenHblit U OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX AJIEMEHTOB M3 KOHEYHOT'O MHOXecTBa. DopMyJibl uucia
DJjIeMeHTbI MepPEeCTaHOBOK, COUeTaHUH, pasmenieHuil. Tpeyroiapauk [lackans. CoiicTBa couetanuii. ®opmyna bunoma HeroToHa. 1
KOMOMHATOPUKH CBoiicTBa OMHOMHAIBHBIX KO3 (UIIUEHTOB.
Tema 7.2 PaccMmoTpenue ciydaeB ¥ BEPOSITHOCTh CyMMbI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTh MPOTHUBOIIOJIOKHOTO COOBITHS.
DJieMeHTapHbIe U [NonsTre o He3aBHCUMOCTH COOBITHIH. BeposiTHOCTD 1 cTaTHCTHYECKas YacTOTa HACTYIUICHHS COOBITHS. Pemenne 1

CJIOKHDBIE COOBITHS

MPAKTUYCCKUX 3aJia4 C IPUMCHCHUEM BEPOATHOCTHBIX METOJ0B. TabnuuHoe u rpa(bnqecxoe IpeACTaBJICHUEC TaHHbBIX.
YucnoBele XapaKTCPUCTUKU PSAJI0OB TaHHBIX.

Bcero:

195

JI1 XapakTepUCTUKH yPOBHS OCBOCHMsI yU€OHOI0 MaTepualla UCIOIb3YIOTCS CIeNYIOIUe 0003HaYeHNU:
1. — o3HakOMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOHCTB);
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2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATEIBHOCTH 110 00pa3Ily, HHCTPYKIUH WIH O]l PyKOBOJICTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE JAEATEIIBHOCTH, peIlIeHHe IPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. Tpe6oBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Y4eOHbIi mpeaMeT pean3yeTcsl B KAOMHETe MAaTEMATHKH.
O6opynoBanue yueOHOro KabuHera (;1aboparopun):
— TI0CaJI0YHBIC MECTA 110 KOJUYECTBY O0yUaroInXCs;
— pabouee MecTo mpernoaaBaTels, 000pyA0BaHHOE MEPCOHATBHBIM KOMITBIOTEPOM CO
CBOOOJHBIM IPOIPAMMHBIM 00€CIICUCHHEM.

OO6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHMH ¢ PacmopspkeHHeM JeKaHa

daxynsrera CIT1O Ne 11-CITIO-01/21 ot 11.01.2021

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
Ilepeuens yueOHbIX H3AaHNi, UHTEepHET-pecypcoB, 10NOJTHUTEILHOM JUTEPATYPbI
OCHOBHBIE UCTOYHUKHU:
1 TyceB B.A. Marematuka Juist mpoeccHii U CIIeNUAIbHOCTEH COIMaIbHO-
SKOHOMHYECKOTO Npoduis: yuel. sl CTyA. yupexaeHui cpel. npod. odpazoBanus /
B.A. T'yces, C.I'. I'puropses, C.B. UBonruna. — 4-e uzz., ucnp. — M.: U3marensckuit
neHTp «Akagemus». 2019. — 416 ctp. 978 — 5 — 446 — 88376 — 9
2 Amumos, III.A., Konsrun, FO.M., TkaueBa, M.B. Anrebpa n Hayajia MaTeMaTH4YECKOTO
ananm3a: / lII.A.Amumos, F0.M.Komsirun, M.B. TkaueBa. M.; [Ipocsemenue, 2016. 454
c.
3 JlanasH, A.A. Maremaruka : yueOHuK / A.A. lanasH. 3-e u3m., ucop. u gon. M. :
NH®PA-M, 2017. 544 c. http://znanium.com/catalog.php?bookinfo=774755
4 boromornos, H. B. Anre6pa u Havyana aHanu3a : yaeOHOe ocoOue JUIst CpeTHEero
npodeccuonaibHoro oopazoanusi / H. B. boromonos. — Mocksa : U3gaTenbcTBO
FOpaiit, 2020. — 240 ¢. — (ITpodeccuonanpHoe oopazosanne). — ISBN 978-5-534-
09525-8. — Tekcr : anekrponnsit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449037
5 Tyces, B. A. I'eomerpus : yueOHOE TocOOuUE [T CpeTHETO MPO(HECCHOHATBHOTO
obpaszoBanus / B. A. I'yces, . b. Koxyxos, A. A. [IpokodbeB. — 2-¢ U3/1., UCTIP. U JIOTI.
— Mocksa : U3parensctBo FOpaiit, 2020. — 280 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978 5-534-08897-7. — Texkcr : anexrponnslii // ObC KOpaiit
[caiiT]. — URL: https://urait.ru/book/geometriya-449003

ZIOHOJ'IHI/ITQJ'IBHI-)Ie UCTOYHUKU:
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1 boromosnos, H.B. [IpakTudeckue 3aHsITHs IO MaTeMaTuke: ¥Y4eb. mocodue sl CpeTHUX
npod. yueb. 3aBeaenuii /H.B.boromonos. — 9-e u3z., crep. — M.: Bricmas mik., 2016. —
495 c.
HuTepHeT-pecypchl:
1 www.fcior.edu.ru (MHpopManmoHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIC MATEPUAJIBI).

2 www.school-collection.edu.ru (Eaunas xoyuiekiuu udpoBbIX 00pa30BaTEIbHBIX

pecypcoB)
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTpons M olLeHKa pe3yabTaToB OCBOCHHUS Y4YEOHOrO TNpeAMeTa OCYIIECTBISIETCS

IpernojiaBaTesieM B IPOIECcCce MPOBEACHUS MPAKTUYECKUX 3aHATHH (J1abopaTOpHBIX padoT), a

TAaKXC BBIIIOJTHCHUA 06yLIaI-OI_HI/IMI/ICH HHANBUAYAJIbHBIX Ba,HaHI/Iﬁ, IIPOCKTOB, HCCJIe,I[OBaHPlﬁ.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMBbI M METOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHsl

*JINYHOCTHBIE:

-c(hopMHPOBAHHOCTH MIPEICTABICHUIA O
MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTUPOBAHUS SIBJICHUN U MTPOLIECCOB,
U7esIX U METOJaX MaTeMaTHUKH;

-[IOHUMAaHUE 3HAYUMOCTH MaTEMaTHKH JJIsI
HAy4YHO-TEXHHUYECKOT0 Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHHS K MAaTEMaTHUKE
KaK K 4aCTH OOIIeUYeI0BEYECKOM KYIbTYPHI Uepes
3HAKOMCTBO C UCTOpUEH Pa3BUTHS MaTEMaTUKH,
9BOJIIOIMEH MaTeMaTHUYECKUX UICH;

-pa3BUTHE JOTUYECKOTO MBIIIICHHUS],
MIPOCTPAHCTBEHHOTO BOOOPaXKEHHS,
AITOPUTMUYIECKON KYJIBTYPbI, KPUTUIHOCTH
MBIIUICHHS Ha YPOBHE, HEOOXOIUMOM JIJIst
Oynymieit mpodecCHoHATBHON ACSITEILHOCTH, IS
MPOJOIHKEHHsI 00pa30BaHusl U caM0o00pa30BaHUS;
-OBJIaJICHUE MAaTEMAaTUYECKUMH 3HAHUSAMH U
YMEHHSIMH, HEOOXOIMMBIMH B TTOBCETHEBHON
JKWU3HH, JIJIS OCBOCHHS] CMEXHBIX €CTECTBEHHO-
HAYYHBIX JUCUUTUINH U JUCIUILTUH
MPOQECCHOHAIBHOTO IUKJIA, JIJISI TIOJTYUEeHUSI
00pa3oBaHus B 00JaCTAX, HE TPEOYIOIUX
yrIyOJICHHON MaTeMaTU4YeCKON MOATOTOBKY;
-TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHCJIE CaMO0OPa30BaHUIO, HA IPOTSHKEHUN
BCEU KMU3HU; CO3HATEIBbHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00Pa30BAHHIO KAK YCIOBHUIO
yCHenHou npodeccruoHalbHOM 1 001IeCTBEHHON
JesATeTbHOCTH;

-TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSITEIbHOM
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
-TOTOBHOCThH K KOJUIEKTUBHOM paboTe,
COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHO, 00IIECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIIeI0BATENLCKOM, MPOSKTHON 1
JIPYTUX BUOAX ACSITETbHOCTH;

-OTHOIIIEHUE K TPOPECCHOHAIBHON JeSTETHHOCTH
KaK BO3MOYKHOCTHU y4acCTHS B PEIICHUH TUYHBIX,
0OIIIeCTBEHHBIX, TOCYTAPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;
*METaAINpPEIMETHBIC:

—IMpaKTHYECKUE pabOTHI;
—pacueTHO-TpaduUECKHe padOTHI;
—nuddepeHInPOBAaHHBIN 3a4€T;
—3K3aMEH.
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-YMEHHE CAMOCTOSITEIILHO OTIPEACIST 1EH
NeSITeIbHOCTH U COCTABIIATH IJIAHBI
JEeSITEITLHOCTH; CAMOCTOSTEIBHO OCYIIECTBIISTD,
KOHTPOJIMPOBATH U KOPPEKTHUPOBATH
NeSITeIbHOCTD; UCIIOJIh30BATh BCE BO3MOKHBIC
pecypcehl sl TIOCTUKEHUS TOCTaBICHHBIX LIeIen
U pealin3alluy IJIAaHOB JICATEIIbHOCTH; BRIOMPATh
YCIICIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIHX;
-yMEHHE TPOYKTHBHO OOIIATHCS U
B3aMMO/ICHICTBOBATH B ITPOIIECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBATh MMO3UIIHH APYTHX
YYaCTHHUKOB JEATEIbHOCTH, 3()(HEeKTUBHO
paspeniatb KOH(PIUKTHI;

-BJIa/ICHUE HAaBbIKaMH [TO3HABATEIBHOM, yueOHO-
UCCIIEIOBATEIILCKOW U MIPOCKTHOM eI TETbHOCTH,
HaBBIKAMH pa3pellIeHus MpoodieM; ClioCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOUCKY
METO/IOB PELICHUS MPAKTUIECKUX 3a/1a4,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS;
-TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITEIIbHOM
UH(POPMALIMOHHO-TIO3HABATEIBHOM I TEITLHOCTH,
BKJTI0YAsi yMEHUE OPUCHTHPOBATHCS B PA3THUHBIX
UCTOYHUKAX WH(OPMAINU, KPUTHICCKU
OILICHUBATh U UHTEPIPETUPOBATH HH(POPMAITHIO,
MOJy9aeMyI0 U3 Pa3IMYHBIX HCTOYHHUKOB;
-BJIAJICHUE SI3BIKOBBIMHU CPEJACTBAMU: YMCHHE
SICHO, JIOTUYHO ¥ TOYHO U3J1araTh CBOIO TOUKY
3peHHs], UCTIOJIb30BATh a/IEKBATHBIE SI3bIKOBbIE
CpeICTBa;

-BJIaJICHHEe HaBBIKaMU TTO3HABATENbHOM
pediiekcuu Kak 0CO3HAHMUS COBEPIIAeMbIX
JeMCTBUI M MBICTUTEIBHBIX IPOLIECCOB, UX
PE3yaBTaTOB M OCHOBAHHIA, TPAHHI] CBOCTO
3HAHMS U HE3HAHUS, HOBBIX MMO3HABATEIbHBIX
3a[a9 ¥ CPEJICTB TSl UX TOCTHIKCHUS;
-11€J1IeyCTPEMIICHHOCTh B MOMCKAX U MPUHATHH
peleHuit, cooOpa3suTeTbHOCTh U MHTYHIINS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTaBICHUM;
CIOCOOHOCTh BOCIPUHUMATH KPAcoTy H
TapMOHUIO MUDA;

*IIpe/IMETHBIE!

-c(hOpMUPOBAHHOCTb MPEJICTABICHHH O
MaTeMaTHKe KaK YaCTH MUPOBOH KYJIbTYpBI U
MecTe MaTeMaTHKH B COBPEMEHHOM
[IUBIIIN3AINH, CTIOCO0aX ONMCAHUS SBICHUN
peasJbHOro MHpa Ha MaTeMaTHYECKOM SI3bIKE;
-c(OpMHUPOBAHHOCTH TIPEICTABIICHUM O
MaTEeMAaTHYECKUX TOHATUSAX KaK BOKHEHIIINX
MaTeMaTHYECKUX MOJIEISIX, IIO3BOJISIOIIX
OIKCHIBATH M U3Y4aTh pa3HbIe MPOIECCHI U
SIBJICHHS, TOHUMaHHE BO3MOXXHOCTH
AKCMOMATHYECKOT0 MOCTPOSHHSI MAaTEMAaTHYECKUX
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TEOpHI;

-BJIaJICHHE METOJaMU J0Ka3aTeNbCTB U
ITOPUTMOB PELIEHUS, YMEHUE UX IPUMEHSITh,
IIPOBOJIUTH JJOKA3aTEIIbHBIE PACCYKACHUS B X0I€
pelieHus 3a1ay;

-BJIaJICHUE CTaHAAPTHBIMU IIPUEMAMHU PELLICHUS
palMOHANIbHBIX U UPPALMOHAIBHBIX,
[I0KAa3aTeNIbHbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB,
UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM, B TOM YHUCIIE JJIS
IIOMCKA ITYTH PELIEHUs U WIUTFOCTPALUU PELEHUs
YPaBHEHUI U HEPABEHCTB;

-c(hOpMUPOBAHHOCTb MPENICTABICHUH 00
OCHOBHBIX IIOHATHUSAX MAaTEMaTUYECKOTO aHAIN3a
U UX CBOMCTBAxX, BJIAJICHUE YMEHUEM
XapaKTepu30BaTh MOBeIeHNE (YHKIIHH,
WCIIOJIb30BAaHNE ITOJIY4EHHBIX 3HAHUM IS
OIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEW;
-BJIaJICHUE OCHOBHBIMU NOHATHUSIMHU O TUIOCKHUX U
IIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pUTypax,
UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH
YMEHUS pacliO3HaBaTh T€OMETPUIECKHE (QUTYPHI
Ha YepTexax, MOJENSIX U B pealbHOM MHDE;
[IPUMEHEHNE U3YYEHHBIX CBOICTB
reoMeTpuueckux Guryp u GopmyI Ui perieHus
reOMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM
CoZlepKaHUEM;

-c()OpMUPOBAHHOCTH TIPEICTABICHUM O
IpoLeccax U sBJIEHUIX, UMEIOLINX
BEPOATHOCTHBIN XapaKkTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbBHOM MHPE, OCHOBHBIX
MOHATHSX JIEMEHTAPHON TEOPUU BEPOATHOCTEM;
YMEHUI HaXOJIUTh U OLIEHUBATh BEPOSTHOCTH
HACTYIUIEHHSI COOBITHI B MPOCTENUIITNX
MPaKTUYECKUX CUTYaIUSX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEJTUYHH;
-BJIaJICHUE HAaBBIKAMU UCIIOJIb30BaHUS TOTOBBIX
KOMIBIOTEPHBIX MPOTrpaMM MPHU PEHICHUH 3a/1a4.
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