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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI
MATEMATHKA

1.1. Ob6aacTh NpuMeHeHHs1 padoyeil MporpaMMbl

Pabouas mporpamma yueOHON IUCHMIUIMHBI SBJISETCS YAaCThIO NMPOTPAMMBI MOATOTOBKU
crienuaaucToB cpeaHero 3seHa B coorBeTcTBuu ¢ ®I'OC no cnenuansHoct CI1O 54.02.01 du3aiin
(o otpacnsm).

Paboyas mporpamma y4eOHOW TUCHMIUTMHBI MOXKET OBITh MCIIOJIb30BaHA Ui peaTu3aliu
UK 001eo0pa3zoBaTeIbHBIX AUCIUILIMH 110 crienranbHoCTsIM CIIO (TymMaHuTapHBIA TPOQHITH).
1.2. MecTo y4yeOHOH IMCHUIIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH CHELHAJUCTOB
CpeIHero 3BeHa:

VYuebnas aucnmiuiiHa «MaTeMaThka» BXOJHT B COCTaB  00meoO0pa3oBaTeIbHBIX
TUCLHMIIINH, QOpMHUpPYEMBIX U3 00s3aTeNbHBIX MpeaMmeTHbIX obnacteit @I'OC cpenHero oOriero
oOpaszoBanus, ans crneuuanbHoctel CIIO cootBercTByromero npoguis npodeccnoHaaIbHOro
00pazoBaHuUs.

1.3. Lesm 1 3a1a4m y4eOHOI JUCHUILINHBI — TPeOOBAHUS K Pe3y/IbTATAM OCBOCHHUS Y4eOHOMH
AUCUMIJIHHBI:

OcBoeHue cojaepxaHus yuyeOHOW aucHumIuHbB «MaTtemaTtuka» oOecreurnBaeT
TOCTIDKEHHE CTYJICHTaMH CIIEYIONINX Pe3yIbTaToB:

JAUYHOCIMHBIX:

* cOPMHUPOBAHHOCTH TMPEJICTABICHUH O MaTeMaTHKe KaK YHHBEPCAILHOM SI3BIKE HAYKH,
CpeICTBE MOJICITUPOBAHUS SIBJICHUI U TIPOIIECCOB, UIESIX M METO/IaX MAaTEeMaTHKH;

* IOHUMaHWE  3HAYMUMOCTH  MaTeMaTWKd Ui HAYYHO-TEXHHYECKOTO  Tporpecca,
c(OPMHPOBAHHOCTH OTHOIIEHHSI K MaTeMaTHKe KaK K YacTH OOIIEYETOBEYECKON KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMATUKH, SBOJIOIIMEN MaTEMaTHYECKUX UICH;

* pa3BUTHE JIOTMYECKOT0 MBIIIICHHUS], IIPOCTPAHCTBEHHOI'O BOOOpaXeHNs,
AITOPUTMHUYECKON KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOAUMOM Ui OyayIuein
PO ECCUOHATILHOM eATEeILHOCTH, IS MPOIOJDKEHUS 00pa30BaHUs M CaMOOOpa30BaHMS,

* OBJIQZICHUE MAaTEMaTHMYECKUMH 3HAHUSMU M YMEHUSAMH, HEOOXOAMMBIMH B IOBCEIHEBHOM
KHU3HHM, JJII OCBOEHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCHMIUIMH U JAUCLUILIIMH
npoeCCHOHATILHOTO IMKJIA, JJIs TOJydeHHUs oO0pa3oBaHUs B 00JacTsAX, HE TpeOyromux
yrIyOJIeHHOM MaTeMaTHYeCKOi MOATOTOBKH;

* TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHuUIO, B TOM YHCIIE CaMO0Opa30BaHNI0, HA IPOTAKEHUU
BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHME K HENPEpPhIBHOMY OOpa30BAHMIO KAaK YCJIOBHIO
yCHEIHOW Mnpo¢decCuoHaNIbHON U 00IIECTBEHHOM JIESTEIbHOCTH;

* TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHON TBOPYECKOM U OTBETCTBEHHOM JESTEIBHOCTH;
* TOTOBHOCTbh K KOJUIEKTMBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHUKAMM B OOPa30BaTEIbHOM,
0OILIECTBEHHO I10JIE3HOH, y4eOHO-1CCIIe0BaTENbCKOM, MPOEKTHON U APYTUX BUJAX JIEATEIBbHOCTH;
* OTHOILIEHHE K MPO(ECCHOHATBHON JESITEIbHOCTH KaK BO3MOXXHOCTH y4yacTusi B pPELICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAMOHAIBHBIX POOIIEM;

MemanpeomMemmuix:

* YMEHHME CaMOCTOSITEIbHO OIpeAeNiaTh Leldu JAESITENbHOCTH U COCTAaBIATH  IUIAHBI
NEATeIbHOCTH;  CAMOCTOSATENIbHO — OCYILECTBIATh, KOHTPOJIMPOBaTb U KOPPEKTHPOBAThb
JeATeIIbHOCTD; UCII0JIb30BaTh BCE BO3MOJKHbBIE pecypcsl A JIOCTHXKEHUS
NOCTAaBIEHHbIX  Lelell W peaqM3auuM  IUIAHOB  JIEATENIbHOCTH;

BBIOMPATH YCIIEIIHbIE CTPATErMH B PA3IMUHBIX CUTYaLUsX;

* YMEHHME NMPOJYKTHBHO  OOWIaTbcs M B3aUMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOM
JeATeNbHOCTH, YIUTHIBATh MO3UIMH JPYTUX YYACTHUKOB JIESTEIbHOCTH, 3 (EKTUBHO pazpeniaTh

KOH(JIUKTHI;
* BJaJICHHE  HAaBbIKAMM  IIO3HABaTeNbHOH,  y4eOHO-MCCIEOBATEIbCKOM W IPOEKTHOM
JeATeIbHOCTH, HaBBIKaMHU paspereHus npo0ieM; CIocOOHOCTh M TOTOBHOCTh K

CaMOCTOSITEIBHOMY TMOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/]a4, NPUMEHEHHUIO Pa3IMYHBIX
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METOJIOB [TO3HAHUS;
* TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITENBbHOW  HMH(OPMAIMOHHO-TIO3HABATEIHHON
NESITeLHOCTH, BKIIOYAss YMCHHE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHKAX HH(OpMAIHH,
KPUTHUYECKH OICHUBATh M HMHTEPIPETUPOBATH WHEOOPMAIHIO, IMOJIYY4AEMYH W3 Pa3IHYHBIX
HWCTOYHUKOB;

* BJIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIAraTb CBOK TOUYKY
3pEHMS, UCITOJIB30BATh A/ICKBATHBIE SA3bIKOBBIEC CPEICTBA;

* BJIaJICHUE HABBIKAMH IMO3HABATEIILHON peIIeKCHMH KaK OCO3HAHUSI COBEPIIAEMBIX NIEHCTBUM U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWH, I'PAHUI] CBOETO 3HAHUS U HE3HAHUA,
HOBBIX [M03HABATEIbHBIX 33/1a4 U CPEJACTB, ISl UX JOCTHKEHUS,

* LEJICYCTPEMJICHHOCTh B TMOWCKAaX M TMPUHATHH PEUICHWH, COOOpPa3UTEIbHOCTh M WHTYHUIIUSA,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX TMPEACTABJICHUM; CHOCOOHOCTh BOCIPHUHUMATh KpacoTry U
FapMOHUIO MUDA;

npeomemHulx:

* copMHUpPOBAHHOE TPEJICTABICHUM O MaTEeMaTHYECKUX TMOHATHUAX KaK BaKHEUIIHNX
MaTeMAaTUYECKUX MOJENAX, IO3BOJISIOMNUX OMHUCHIBATh U HM3y4aTh PA3HbIE MPOLIECCH U
SIBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MaTEMaTUYECKUX TEOPHI;

* BJIQJICHUE HABBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM MPH PEIICHUH 3a/1aY;
* BJIQJICHUE METOJAaMHU JI0Ka3aTeJbCTB M aITOPUTMOB pEIICHHS, YMEHUE UX MPUMEHSTH,
MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ€ PEUICHHUS 3a/1a4;

* BIQJICHUE CTAaHAAPTHBIMU TMpPUEMaMH PEIICHHS PAlMOHAIBHBIX M  HUPPAUOHAIBHBIX,
MOKa3aTeNbHbIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB, UX CHUCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YK CJIIE JIJISI TOUCKA TYTH PELICHUS U
WUTIOCTPAILIMU PEIIEHHUSI YPAaBHEHU U HEPABEHCTB;

* c(OPMUPOBAHHOCTH MPEACTABICHUIH 00 OCHOBHBIX MOHSATHUAX MAaTEMaTHUYECKOTO aHallu3a U UX
CBOMCTBaX, BJaJICHHE YMEHHMEM XapaKTepu3oBaTh MOBeIeHHWE (YHKUMHA,  HCHOJb30BaHHE
MOJIYYEHHBIX 3HAHWM JJIs ONMCAaHUS M aHAIN3a PEaJIbHbIX 3aBUCUMOCTEN;

* BJIaJICHUE OCHOBHBIMH MOHATUSAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax,
MX OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTH YMEHHUS paCliO3HAaBaTh FreOMeTpUUYECKUe PUTypbI
Ha 4epTekax, MOJENIS X U B peaJbHOM MHpE; IPUMEHEHHE H3YYEHHBIX CBONCTB
reomerpudeckux ¢uryp u Qopmyn Ui pelieHus TeOMETPHUYECKHUX 3aJad M 3aJad ¢
MIPAKTUYECKUM COACPKAHUEM;

* cOpMHUPOBAHHOCTH TMPEACTABICHUN O Mpoleccax U SBICHHUSIX, WMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpPE, OCHOBHBIX MOHATHAX
JJIEMEHTAPHONW TEOPUM BEPOSTHOCTEN; YMEHHMH HAaXOJWThb M OLEHUBATh BEPOSATHOCTHU
HACTYIUJICHUS] COOBITHI B IPOCTEHIIMX MPAKTUYECKUX CHUTyallUsX U OCHOBHBIC
XApaKTEPUCTUKH CITyYalHbIX BEJIMYMH;

* BJIaJICHUE HABBIKAMU MCIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IIPU PELICHUU 33]1a4.

1.4.Kom4yecTBO 4acoB Ha 0CBOeHHe padoueil mporpaMmMbl Y4eOHOM JMCHUIIIMHBI:
O6beM 00pa3zoBaTeNbHOM MporpamMmbl yueOHON AUCHUIUIHHBI 169 yacos.



2. CTPYKTYPA U COJEPXKAHUE YUEBHOW JUCIIUILINHBI
2.1.00bem y4eOHOM TUCHMILIMHBI U BUABI Y4eOHO0# padoThI

Bun yueOHoii paGoThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 169

B TOM YHCIJIC:

TEOPETUYECKUE 3aHATUSA 56
MPAKTUYECKUE 3aHATUAL 89
Koncynbranun 6

IIpomexyTounas arrecrauus B ¢popme 3auera, 1u¢¢epeHIIHPOBAHHOIO 3a4eTa




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe YUeOHON TUCHHUILIMHBI MATEMAaTHKA

HaunumenoBanue
pa3/iesioB M TeM

Cojaep:xkaHue y4eOHOro MaTepuaJia, 1adopaTtopubie padoThl U 3aHATHS, CAMOCTOSAITE/ILHAsI padoTa
00yyaiuxcsi, Kypcoasi padora (IpoeKT) (eciu npedycmompenvl)

O0nLeM
42C0B

Yposennb
OCBOEHUS

1

2

4

BBenenune

Maremartuka B HayK€, TCXHUKC, S9KOHOMHUKC, I/IH(l)OpMaIII/IOHHI)IX TEXHOJOI'usix u Hp&KTH‘-IGCKOfI

nesitenbHOCTH. Llenu v 3agaun n3ydyeHus MaTeMaTHKU IIPU OCBOEHUHU IPO(ECcCHil U crienuanbHOCTEN
CIIO.

Paznea 1.

Adaredpa

33

Tema 1.1.PazBurTHe
MOHATHUSA 0 YHCTIE

Conep:xxanue yueOHOro Marepuaja

enwie u panmonanbHbIe yncia. [efictBurensubie uncina. [Ipubnmkennsie Berancienus. Komrnekcuoie
qyuca.

IIpakTuyeckue 3anaTus Nel
Apudmernueckue NEHCTBUS HAJA 4YKCIaMM, HAXO0XJCHHWE MNPUOMIDKEHHBIX 3HAaYE€HUW BEJIUWYUH U
MOrpemHOCTeN BhIYKMCIEeHUH (a0COTIOTHON U OTHOCUTENBHOI), CPABHEHHE YHCIOBBIX BHIPAYKEHHI.

Tema 1.2.KopHu,
CTENEeHU U
Jorapugmsl

Copep:xaHue y4eOHOro MmaTepuaJja

Kopnu u crenenn. Kopau HaTypalbHOW CTENEHU U3 YUCIA U UX CBOMCTBA. CTEMEHH ¢ pallMOHaJIbHBIMU
MmokKaszaTeiasiMu, uX cBorcTBa. CTemeHH C JIEUCTBUTENLHBIMU MOKazarensiMd. CBONMCTBa CTEIEHH C
JIECTBUTEIILHBIM TIOKa3aTelIeM.

Jlorapudm yncna. OcHoBHOE JIorapupMUUECKOe TOXKAECTBO. JlecaTUUHbIE U HATypalbHbIE JOTapr(MBbI.
[IpaBwita neiictBuii ¢ morapudmamu. [lepexo kK HOBOMY OCHOBAHHIO.

[IpeobpazoBanue anredbpanyeckux BeipakeHui. [IpeoOpa3oBaHue panimoHAIbHBIX, HPPAIIUOHATBHBIX
CTEMEHHBIX, MOKA3aTEJbHBIX M JOTapH(PMUICCKUX BHIPAKCHUI.

IIpakTuyeckue 3aHATHANC2

Brruncrienne u cpaBHeHHe KOpHEH. BbIToiHEHHE pacueToB ¢ paaukaiamMu. Pemenue npparmoHanbHbIX
ypaBHeHUN. HaxokaeHre 3HauYe€HUN CTENEeHER ¢ palMoHaJIbHBIMU MOKa3zareasaMu. CpaBHEHHE CTETIEHEH.
[IpeoOpa3oBaHus BBIpaKEHUH, CoAepKallUX CTeneHH. PelieHne nmokasarenbHbIX ypaBHeHHU. Perienue
MIPUKJIAHBIX 3aa4.

Haxoxaenue 3nauenuit jorapuma mno nporu3BoJI-HOMY OCHOBaHUIO. [lepexo 0T 0JHOTO OCHOBaHUS
K apyromy. Beruucinenue u cpaBHeHue jorapudmoB. JlorapudpMupoBaHue U MOTEHIMPOBAHUE
BeIpaxkeHuil. IlpuOnrkeHHble BBIUKMCICHUS W  pEIIeHUS TMPUKIAAHBIX 3amad. PermieHue
norapu(MUUYECKUX ypaBHEHUI
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Tema
1.3.KoopauHats! u
BEKTOPbI

Conepxanue yueOHOro Marepuasia

Koopannatsl 1 BeKTOpBbI
[IpsmMoyronbHas (nekapToBa) cucTeMa KOOpAUMHAT B mpocTpaHcTBe. Dopmyna pacCTOSHUS MEKIY
JIBYMsI TOUKamMH. YpaBHeHMs cdepsl, niockocmu u npsamoil. Bextopsl. Monyns Bekropa. PaBeHCTBO




BeKTOpOB. Cl10’k€HNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4KciI0. Pa3noxeHne BEKTOpa 0 HAIIPABICHUSM.
VYron Mmexny nByms Bektopamu. Ilpoexuuss Bexktopa Ha ocb. Koopaunatel Bekropa. CkansipHOe
IIPOU3BEACHUE BEKTOPOB. lcmonb3oBaHMEe KOOPAMHAT M BEKTOPOB INPU PEIICHHMM MaTEeMaTHYECKUX M
NIPUKJIIAHBIX 3a4a4.

IIpakTuyeckue 3aHATHANL3

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cUCTEMa KOOPIUHAT B MPOCTPAHCTBE.

JUI1 BHEAyIMTOPHBIX 3aHATHI CTYIE€HTaM Hapsiy C PEIICHUEM 3aJa4 U BBIIIOJHEHHEM NPaKTUYECKUX
3aJlaHUM MOXXHO MNPEI0KHUTh TEMbl HCCIENO0BATEIbCKUX U pedepaTuBHBIX pabOT, B KOTOPHIX
BMECTO CEpUN OTAEIBbHBIX MEJIKUX 33]1a4 U YIIPAXKHEHUH MpeJyiaratoTcs CIOKETHBIE 3a1aHus, Tpedyrolne
JUINTENBHON paboThl B paMKax OJHOW MaTeMaTUYecKOW CHUTyalluM. ODTH TeMbl MOTYT OBITh Kak
VHJIMBUAYAJIBHBIMH 33IaHUSIMHU, TaK U TPYIIIOBBIMH JJII COBMECTHOT'O BBIINIOJHEHUS MCCIIETOBAHUS.

1 pyOesxnblii KOHTPOJIb (1 cemecTp)

Pazpea 2.

OCHOBBI TPUTOHOMETPHH.

15

Tema 2.1.0cHOBHEBIE
MOHATHS.

Copep:xaHue y4e0OHOIr0 MmaTepuaja

Panuannas mepa yria. BpamjarensHoe aBukeHue. CUHYC, KOCUHYC, TaHT'€HC U KOTAHTE€HC YHCIa.
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXAeCcTBA. DOpMyibl IpuBeeHUsS. DOPMYIIBI CI0XKEHUS.

DopmyJibl JIBOMHOTO u MOJIOBUHHOTO yria. [IpeobpazoBanus NPOCTEUIINX
TPUTOHOMETpUYECKUX BbIpakeHui. IIpeoOpasoBaHne CyMMBI TPUTOHOMETPUUYECKUX (PYHKIHMA
BIPOU3BEICHHE U IPOU3BEACHUS B CyMMY. BripakeHue TpuronomeTpuyeckue QyHKIUN yepe3 TaHTeHC
MOJIOBUHHOTO apryMeHTa. [Ipocreiinine TpuroHomerpudeckue ypaBHEHHs 1 HEPaBEHCTBA.

OOpaTHble TPUTOHOMETpUUYECKUE (PYHKIMU: apKCUHYC, APKKOCHHYC, apKTaHT€HC.

IIpakTnuyeckne 3ausaTus Ned PaqranHblii METO1 U3MEPEHHUS YIJIOB BpalleHUs U CBA3b C I'PaJyCHOM
Mepoit. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, POPMYIIBI CIOKEHHUS, YIBOCHUS,
npeod6pa3oBaHUEe CYMMbl TPUTOHOMETPUUECKUX PYHKIUI B MPOU3BEACHUE, IPeoOpa3oBaHue
MIPOU3BEJICHUS TPUTOHOMETPUIECKHX.

OO6paTHbIe TpUTOHOMETpUYECKHE QYHKIIMHU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

Paznea 3.

DYyHKIUH, UX CBOICTBA U IPaPUKH
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Tema
3.1.®yHKIHUMN.
CBoiicTBa pyHKIUH

Conepxanue yueOHOro Marepuasia

Ob6nactp onpeaesaeHuss ¥ MHOXKECTBO 3HaY€HU; rpaduk QyHKIUHN, TOCTpoeHue rpaduKkoB GyHKIUH,
3aJJaHHBIX Pa3JIMYHBIMH COCOOAMHU.




MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, IEPUOAUYHOCTb. IIpomexyTku
BO3pacTaHus M yObIBaHUs, HauOoJIbIlIee U HAMMEHbIIIee 3HAUYCHUSI, TOUKH dKcTpeMyMa. [ paduueckas
uHTepnpetanus. [Ipumeps! QyHKIHOHATBHBIX 3aBUCHMOCTEH B peajbHBIX MPOILECcCax W SIBICHUSIX.
Apudpmernueckue omnepanuu Han QyHknusamu. Croxsas ¢yHknus (kommosunwus). [lonsarue o
HENPEPHIBHOCTU (PYHKLIMH.

IIpakTHyeckue 3auaTHA NeS [IpuMepsl 3aBUCUMOCTEN MEXK Ty IEPEMEHHBIMU B PEATIBHBIX IPOLIECCAX U3

CMEXKHBIX quctuIuinH. Onpenenenue pynkuuid. [loctpoenne u urenue rpaduxos pynkunid. Mccnenoanue 3
(GyHKIMH.
Tema Cojaep:kaHue yueOHOro MaTepuajia
3.2.CreneHHsble, Crenennas, noxkasarenbHasl, JJorapupmuueckas 1 Tpuronomerpuueckue Gpynkuuu. CpoiictBa u rpaduku 3
NMoKa3aTelbHbIe, | CUHyCca, KOCHHYCA, TAHT€HCA U KOTAHTeHCa.
Jorapupmuyeckue 3
U IIpakTHyeckune 3aHaTHA Ne6. BemmonHeHne 3anannii Ha TeMy: CTeneHHast, moKa3aTeabHas,
TPUTOHOMETPUYECK | TPUTOHOMETpUYECKHe PYHKLNHU, UX CBOMCTBA U rpaUKH.
ue QyHKIUH. Koncnekr: ['eomerpuueckue npeodpazoBanus rpapukoB QyHKIIHM.
Tema 3.3. OdpaTHbIe | Coneprxanue yaeGHOTO MaTepuana
pyHKImAn. Onpenenenust GpyHKIMM, nX cBoiicTBa u rpaduku. [IpeodpazoBanus rpadukos. [lapamiensHbiid ]
MEPEHOC, CAMMETPHSI OTHOCHTENILHO OCEel KOOPIMHAT U CUMMETPUS OTHOCUTENIBHO Havaia KOOPIMHAT,
CUMMETpUSI OTHOCUTENBHO MPSIMOM y = X, pacTs)KEHHE U C)KAaTUE BJI0JIb OCEH KOOPAMUHAT.
IpakTuyeckue 3ausaTus Ne7. O06parHbie TpuroHomerpuyeckue Gynkun. [IpeodpazoBanus rpaduka
¢ynkiuu.  'apMmonunueckue kosnebanus. [lpukiagHbie 3agaum. 1
[Toxa3arenbHsble, JorapupMuUUecKie, TPUrOHOMETPUYECKHE YPAaBHEHHsI U HEPABEHCTBA
Pa3pen 4. Hayaaa MareMaTH4YeCKOr0 aHAJIN3A 22
Tema 4.1. Conepxanue yueOHOro Marepuasa
IHocaenoBarenbHocr | CiocoObl  3aJaHusl W CBOMCTBA YHCJIOBBIX mocienoBaTenbHocTel. [loHsTtue o mnpenene
. nociuenoBarenbHocTH. CyliecTBOBaHUE Mpejiela MOHOTOHHON OrpaHMYEHHON NOCIEe0BAaTEIbHOCTH. P
CymmupoBaHue nocieoBaresbHocTei. beckoneuHo yObIBarolias reoMeTpruyecKasi Iporpeccus ¥ ee cymma.
Lenbie u panuoHansHble yucna. [eiicrButensHble uncna. [IpuGnuxennsie BeiuncaeHus. KoMmmiekcHble
qucia.
IIpakTnuyeckne 3anaTuaNS
YucnoBast mocie0BaTeIbHOCTh, CIIOCOOBI €€ 3a/IaHusl, BBIYMCIICHHS WICHOB Mocie0BaTeNIbHOCTH. [Ipenen 4

MOCIEa0BaTEeILHOCTU. beCKOHEUHO y6LIBaIOIJ_Ia${ reoMEeTpruYCCKas Mporpeccusl.




Tema 4.2.
IIpousBoanas

Conepxanue yueOHOro Marepuasa

[onsTHE 0 Mpou3BoAHOW (PyHKIMH, ee reoMeTpudeckuil 1 (puszndeckuii cmbici. [Ipou3BoIHBIE CyMMBI,
Pa3HOCTH, MPOMW3BEACHUS, 4YacTHOTO. [IpOM3BOIHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKUIUH. YpaBHEHHE
KacaTelibHOM K rpaduky (GyHKIuH. [IpuMeHeHne mpou3BOIHON K UCCIICIOBAHUIO (DYHKIMH U TTOCTPOCHUIO
rpadukoB. [IponsBoaHbIe 00paTHONW (PYHKIIMH ¥ KOMITO3UIINH (DYHKIIUH.

[IpuMeps! HCIOIB30BAHKS IPOU3BOIHOM IS HAXOKICHHSI HAMJIYYLIErO PELICHUs B IPUKIAIHBIX 3aa49ax.
Bropas npousBoHasi, ee reoMeTpudeckuii U gpuzndeckuil cMpici. HaxoxaeHne ckopocTu Juisl mpolecca,
3aIaHHOTO (HOPMYITOM 1 TpadKOM.

IIpakTnuyeckne 3anaTHAN9

[Tpou3BoaHas: MEXaHMYECKUN U TEOMETPUYECKUNA CMBICIT IPOU3BOIHOM.

VYpaBHenue kacatenpHOW B oOmeMm Bune. [lpaBuma u dopmynsl auddepeHnupoBanus, Talbmuia
MPOU3BOAHBIX dJIeMEeHTapHbIX ¢GyHKuMi. ccnenoBanme (QyHKIMM € TMOMOLIBIO MPOU3BOIHOM.
HaxoxaeHne HanOoJbpIIero, HAMMEHBIIET0 3HAYEHHSI U SKCTPEMAIbHBIX 3HAUYCHUHN (DYyHKITNH.

Tema 4.3.
IlepBooOpa3nasi u
HHTerpaJ

Copep:xaHue y4eOHOro marepuasa

[IpumMeHeHne onpeeIeHHOr0 MHTErpalla JUIsl HAXO0KICHHMSI IUIONIad KpUBOJUHEWHOM Tpanenun. opmyna

Hrrotona-Jleni6numa. [Tpumepsl npumeHeHus HHTErpasia B GU3UKE U TEOMETPUU.

IIpakTuyeckue 3anarus Nel(
Huterpan u mepBooOpasHas. Teopema Hprorona-JleiiGauma. [IpumeHnenne mHTErpajia K BBIYMCICHHUIO
(bu3MYECKUX BEJIMYUH U IIJI0NIaiei.

2 pyOexHbIii KOHTPOJIb, 1 cemecTp

2 ceMecTp

Pa3nen.5

KomOuHaTopuka, CTaTUCTHKA M T€OPHsi BEPOSITHOCT e

12

Tema 5.1. Di1eMeHTBI
KOMOMHATOPUKH

Conep:xaHue y4eOHOro MmaTepuaja

OcHOBHBIE TOHSTHA KOMOWHATOPUKU. 3aJauyd Ha MOJCYET YHCJa pa3MelleHHH, MepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuanToB. dopmyna OumHoma Herotona. CoiicTBa
OMHOMHUHAIBHBIX K03 duimentos. Tpeyronpauk [lackans.

IMpakTuyeckue 3anaTusaNel 1

HcTopus pazBuTrs KOMOUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKH U UX POJIb B PA3IMYHBIX cdepax
YeNoBeUeCKo Ku3HedeaTenbHocT. [IpaBunma komOuHaTtopuku. PemieHne KOMOWHATOPHBIX 3ajad.
Pa3memienus, coueranuss u nepecraHoBku. buHoMm Hptotona u tpeyronbHuk Ilackans. IlpuxnanHbie
3a/1auu.

Tema 5.2.
DJIeMEHThI TEOPHH

Conepxanue yueOHOro Marepuasa

CO6LITI/IC, BCPOATHOCTDH CO6BITI/I$I, CJIOKCHHUC U YMHOXKCHHC BCpOHTHOCTeﬁ. IToHsATHE O HE3aBUCUMOCTH

10




BEpPOSITHOCTE cobbiTuii.  JluckperHas ciydaiiHas BeJMYMHA, 3aKOH €€ pacrupeaeiaeHus. YuciaoBwie
XapaKTEePUCTUKU AUCKPETHOHU ciaydaiiHO# BeanuuHbl. [ToHsATHE O 3aKOHE OOJIBIIUX YUCEI.
IIpakTHyeckne 3anaTusaNel2 1 2
Knaccuueckoe onpenenenue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeEMa O CyMMe
BeposTHOCTEN. Brruucienne BepodarHocteid. [Ipukitagnaeie 3agaun. [IpeacraBinenue YMCinoBbIX JaHHBIX.
[Ipukiiagssle 3axaun.
Tema 5.3. Conepxxanue yueOHOro Marepuaja
DJIeMEeHThI CoOpITHE, BEPOATHOCTH COOBITHS, CIIOXKEHUE U YMHOKEHUE BeposiTHOCcTel. [loHsATHE 0 HE3aBUCUMOCTH 5
MaTeMaTH4ecKoil | coOwiThil. JluCkpeTHass ciydaiiHas BeJIWYWHA, 3aKOH €€ pacnpeneneHus. YucioBbie 1
CTATHUCTUKHU XapaKTEepUCTUKHN NUCKPETHOU ciaydaiilHoW BennuuHsbl. [loHATHE 0 3aKOHE OOJBIINX YHCEIL.
IIpakTuyeckne 3aHATHAN]13
[IpencraBnenue naHHbIX (TaOnUIBL, Tuarpammsl, rpaduku). I'eHepanbHas COBOKYIHOCTh, BBIOOpKA, ] )
cpenHee apupmMeTnueckoe, meauana. [lonarue o 3agauax MaTeMaTH4YeCKON CTaTUCTUKH.
Pemenue npakTudyeckux 3aja4 ¢ IPUMEHEHHEM ™ BEPOSITHOCTHBIX METOJIOB.
Pa3znesn.6 I'eomeTpus. 28
Tema 6.1. Ilpsimble u | Coep:xaHue y4eOHOro MaTepuaja
IIOCKOCTH B [IpsiMble 1 MIIOCKOCTH B ITPOCTPAHCTBE
NPOCTPAHCTBE B3anmHoe pacrnosniokeHne AByX MNpsIMBIX B mpocTpaHcTBe. [lapamienbHOCTh MPSIMOM W MIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [lepneHAUKYISIPHOCTh MNPSAMOM U IUIOCKOCTU. lleprnieHnukynsp u
HAaKJIOHHAs. YTOJd MEXKIy MpsSIMOM M NJIOCKOCThI. JByrpaHHbslii yroia. Yroa Mexay 5
MJIOCKOCTAMHU. [lepneHIuKyIIpHOCTb IBYX IJIOCKOCTEH. 1
I'eomeTpuueckre npeoOpa3oBaHus MPOCTPAHCTBA: MapalICNbHbBIM MEPeHOC, CUMMETPHS OTHOCUTEIBHO
IIJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. [Inomaae oproroHansHo npoekiuu. M3o0paxkenue mpocTpaHCTBEHHBIX
dburyp.
IMpakTnyeckne 3anaTusaNe14
[Ipu3HaKy B3aMMHOTO PacoIOKEHUS IPSAMBIX. YTOJI MEXAY NPpAMbIMU. B3auMHO€ pacnoioskeHue npsiMbIxX
u iockocTed. IlepnenuKkynsap u HakIOHHAA K IMJIOCKOCTH. YTOJI MEXy NPSIMON U IJIOCKOCTBIO. 6 2
TeopeMbl 0 B3aMMHOM pacIoJIOKEHUH MPSMOM U MIOCKOCTH. TeopeMa o0 Tpex NEPHEHINKYIApax.
[Ipu3Haku U cBOMCTBA NapauIeJIbHBIX U MEPIEHIUKYISAPHBIX IIOCKOCTEN. PaccTosiHME OT TOUKH 10
IJIOCKOCTH, OT MPSIMOM J10 IMJIOCKOCTH, PACCTOSIHUE MEXY IUIOCKOCTSAMU, MEXK Y
CKPEIIMBAIOIIUMHUCS NPIMBIMU, MEXAY MPOU3BOJIBHBIMU (PUI'YpaMu B IPOCTPAHCTBE.
Tema 6.2 Coaepikanue yueOHOro MaTepuajia 2
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MHOrorpaHHHuKHU

MHororpaHHUKH

Bepmunbl, peOpa, rpanu MHororpaHHuka. PaszBepTka. MHororpanHbsie yriael. Beinmykibie
MHoOTrorpanHuku. Teopema Diinepa.

[Ipusma. Ilpsamas u HaknoHHas npusma. [IpaBunbHas npusma. [lapamienenunen. Kyo6.

[Inpamupa. [IpaBunpHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B TapaJuiesIeuIe/ie, B IPU3Me U HpaMHIe.

Ceuenust Ky0a, IpU3Mbl U MUPAMUJIBI.

[IpencraBnenne o NpaBUIBHBIX MHOTOTpaHHMKax (TeTpa’ape, KyOe, OKTa’ape, AOJeKa’Jpe u
HKOCadIpe).

IIpakTuyeckue 3aHATHANL]S

[Ipusma. IlpaBunbHas npusma. [lapamnenenunen. Ky6. IMupamuna. IlpaBunbHas nupamuga. YcedeHHas

nupamua. Tetpasp.

Ceuenue kyOa, mpusmbl, nupamuasl. [IpencraBnenus o npaBUIBHBIX MHOTOTPaHHUKAxX (TeTpa’ap, KyoO,

OKTad[Ip, 10JIEKadIp U UKOCASP).

[TapannenbHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. TeopeMa o mioniaay OpTOroHaaIbHON MPOEKIUU
MHOTOYTO0JIbHUKA. B3anuMHOe pacrosoxeHne nNpocTpaHCTBEHHbBIX (Puryp.

Paznuynbie BuabI MHOTOTPaHHUKOB. WX n3o0paxkenus. CeueHusi, pa3BepTKH MHOTOTpaHHUKOB. [lmomans

MTOBEPXHOCTH.

Tema 6.3 Tes1a

Copep:xaHue y4e0HOIro MmaTepuaja

BpallleHUs 1
NOBEPXHOCTH
BpallleHHus

Tesa BpaleHusi ¥ NOBEPXHOCTH BPAllleHUsI

Hununaap u konyc. YcedeHHbli konyc. OcHOBaHuUE, BbICOTA, OOKOBasg MOBEPXHOCTh, 0Opa3yromas,
pa3BepTka. OceBble CEUEHHS U CEUCHUS, MapaliesbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenbHas rmiockocTs k chepe.

HN3mepenust B reomMeTpuu

®opmyiel 00beMa Ky0a, IPSMOYTOJIBHOTO Mapajlie/ieuIe 1a, MPU3MBbI, [IHHIpA.

dopmyibl 00beMa MUpaMUIBI U KOHYca. DOPMYITBI IUIOIIAIM ITOBEPXHOCTEH IWIMHIPA U KOHyca. DopMyITbI
o0beMa 1mapa u rionaan chepsl.

[Tomo6ue Ten. OTHOMIEHHUS TIIONA/Iel TOBEPXHOCTEN U 00HEMOB MOAOOHBIX T

IIpakTnyeckue 3anaTusaNel6

VYpaBHEeHUE OKPYKHOCTH, cepbl, TIockocTu. PaccTosiHne Mex iy ToukaMu. [IelicTBUS ¢ BEKTOpaMH,
3alaHHBIMU KoopanHaTamMu. CKallsipHOE POU3BEACHNE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOU U
IJIOCKOCTH. Mcrionp30BaHUE BEKTOPOB IIPH JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

Bunel cummerpun B mpocrpaHctBe. CHMMETpUsl TN BpallleHUWss U MHOTOTPAaHHUKOB. Bwluncienue

10
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IJIOIIAJIEU U 0OBEMOB.

1 pyOexHBbIil KOHTPOJIb, 2 cEMeCTP

Pa3zpgen 7

YpaBHe}mﬂ H HEPABCHCTBA

19

Tema 7.1
YpaBHeHus u
CHCTEMBI
YPaBHEHHI1.

Conepxxanue yueOHOro Marepuasa

YpaBHeHuss W cucTeMbl YypaBHeHMi. PaiyoHanbHble, HppalMOHAIbHbIE, IOKa3aTelIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCMIIBHOCTD ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHbIE NPUEMBI UX pelleHus (pas3jaokKeHue Ha
MHO)KHUTEJIH, BBEICHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, TpaMueCcKUil METON).

HepagsencrBa. PantnoHanbHbIe, MPPALMOHATIBHBIE, IOKA3aTEIbHBIE U MPUSOHOMEmpPUu4ecKue HEPABEHCTBA.
OCHOBHBIE TPUEMBI X PEIICHHUS.

Hcnonb3oBaHue CBOMCTB M rpa@uKoB QYHKIMNA PH PelICHUH YPABHEHUH M HEPABEHCTB.
Mertox untepBanioB. M3o0pakeHne Ha KOOPIMHATHON TUIOCKOCTH MHOYKECTBA PEIICHU ypaBHEHUH,
HEPABEHCTB M UX CUCTEM C JIByMs IEPEMEHHBIMHU.

IIpukaagHbie 3aga4u
[IpumeHeHne MaTeMaTHYeCKUX METOJIOB Ui PEIISHHs COJIePKaTeNbHbIX 3a7a4 U3 Pa3IMYHbIX oOacTen
HAyKH W NTPAKTHKH.

10

WuTepnperanus pe3ynbrara, yueT peajbHbIX OTpaHUYCHHH.

IIpakTuyeckue 3anATHAN16

Kopuu ypaBHenuii. PaBHocmibHOCTH ypaBHeHui. [IpeoOpasoBanme ypaBHeHuil. OCHOBHBIC
MpUEeMBbI pelIeHUs ypaBHeHHU. Pemenue cucreM ypaBHeHui. Vcrnoib30BaHne CBOMCTB U rpaduKoB
GyHKIUMN 171 pelieHus ypaBHEHUI U HEPABEHCTB.

1. I'padmueckoe penieHne ypaBHEHUH U HEPABEHCTB.
2. VccnenoBanue ypaBHEHH U HEPABEHCTB C MapaMeTPOM

2 pyOeskHbII KOHTPOJIb, 2 ceMeCTp

Koncynbranum

HpOMe)Ky’TOLIHaH aTTccranuAa

18

Bcero

169

13




3. YCJOBMUS PEAJIM3AIIAN YUYEBHOM JUCIHUIIJINHBI

3.1. TpeOoBaHus K MaTepHAJILHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzanus yueOHON AMCHUIUIMHBI TpeOyeT Hauuus yuyeOHoro kabnHera MaTeMaTHKH.

ObopynoBanue yueOHOT0 KaOMHETA:

- paboune MecTa 1Mo KOJIMYECTBY 00YJaOUINXCS;

- pabodee MeCTO Mperno1aBaTeds.

Texnuueckue cpeacTBa 00yueHUs: MPOEKIIMOHHASI TEXHUKA, HOYTOYK.

3.2. UudopmanuonHoe odecrneyenne 00yueHus

Ilepeyenb pexkoMeHayeMbIX YuyeOHbIX u3aanuii, UHTepHeT-pecypcoB, J0NOJTHUTEIbHOM

JIUTEPATYpPhbI

OCHOBHBIE HCTOYHUKH

1. Anekcees, I'. B. Briciias maremaruka. Teopust u mpakTuka [ DJIeKTpOHHBIN pecypc:

yuebnoe nocodue mist CIIO / T'. B. Anekcees, U. . XossiBUH. — DIEKTPOH. TEKCTOBBIE

nanHble. — Capartos: [Ipogob6paszoBanue, Ait [Iu Op Menua, 2019. — 236 c. —

978-5-4486-0755-4, 978-5-4488-0253-9. — Pexxum pocryma:

http://www.iprbookshop.ru/81274.html

2. AnmatoB, A. B. Maremartuka [1eKTpoHHBIN pecypc] : yaebroe mocooue ms CITO / A. B.

AnmaroB. — 2-e u3a. — DIEeKTPOH. TeKCToBbIe AaHHbIe. — CaparoB: [IpodobpazoBanue, Al [1n

Op Menua, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexxum gocryma:

http://www.iprbookshop.ru/80328.html

3. AxmetraimeBa, B. P. Matematuka. JIuneiinas anrebpa [ D7aeKTpoHHBIN pecypc] : yaeOHoe

nocobue / B. P. Axmerranuesa, JI. P. lansyraunosa, M. . N'angyTauHOB. — DIEKTPOH.

TEKCTOBBIE IaHHbIe. — M.: Poccuiickuii rocyapCcTBEHHbIM YHUBEpPCUTET npaBocyaus, 2017, —

60 c. — 978-5-93916-552-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/65863.html

JlonoiHUTeIbHbIE HCTOYHUKHT

1. bammakoB M.M. MaremaTtuka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHS:
y4eOHUK JUISI CTYACHTOB MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3aIui,
ocBauBaronux Tmpodeccun u crenuanbHoctu CI10.-M.,2017

2. bammakoB M.M. MaremaTuka: anredpa u Hadajaa MaTeMaTHYECKOTO aHAIN3a, TeOMETPHS:
COopHuk 3amay npopuUILHONW HAMpPaBICHHOCTU: ydyeOHOe mocoOue s CTYIEHTOB
npodeccuoHaNnbHBIX  00pa30BaTeNbHBIX  OpraHM3alluii, ocBauWBamLUX Mpodeccuu u
cnenuansHocTH CIIO.- M., 2017

3. bammakoB M.U. Matemaruka: anreOpa u Hayajga MaTeMaTUYECKOr0 aHAIU3a, TEOMETPHSL:
3agayHuk: ydeOHOe TmocoOue Uit  CTYJCHTOBHPO(ECCHOHATBHBIX 00pa3oBaTEIbHBIX
opra"uzaiui, ocBanBarmux npodeccun u cneruanbHoctu CI10.- M., 2017

4. bammaxoB M.M. MaTtemaruka: aarebpa u Hauajaa MaTeMaTUYECKOr0 aHallu3a, FTeOMETPHUS:
DNeKTPOHHBINH yueOHO - METOAMYECKUN KOMILIEKC JJIsl CTYJEHTOB MPO(PEeCCHOHANBHBIX
00pa3zoBaTeIbHBIX OpraHu3aIuii, 0CBaUBAIOIIUX
npodeccun u crienuanbHoctr CI10.- M., 2017

5. I'yces B.A., T'puropseB C.I', HBomrmna C.B. Maremaruka: anreOpa u Hayaia
MaTeMaTU4YeCKOTO aHajiu3a, TEeOMETPHs: YUYeOHHMK JUIsl CTYIACHTOB MPO(ecCHOHATbHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaromux npodeccun u cnenuaibHoctu CIIO.- M.,
2017

6. Maremaruka [DnekTpoHHbii pecypc] / Omenbuenko B.IL. - M. : IDOTAP-Meaua, 2017.
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970440285.html



http://www.iprbookshop.ru/65863.html
http://www.studentlibrary.ru/book/ISBN9785970440285.html

4. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHUA YYEBHOM

JUCLMITJINHBI

KoHTpoib M oOLeHKa pe3ylbTaTOB OCBOCHHUS Y4eOHOH OUCHMIUIMHBI OCYIIECTBIISETCS
MPEero1aBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUH M JTAOOPATOPHBIX PadoT,
TECTUPOBAHUS, a TAKXKE BBIIIOJHEHUS 00YyUaIOUMMUCS UHIUBUAYAIbHBIX 3aJJaHUI, IPOEKTOB,

HUCCIJIEJOBAHUM.

Pe3yabTaThl 00yyeHHs
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHMA)

@D opMBbI 1 METOABI KOHTPOJIS
U OLIEHKHU Pe3yJbTaToB
00yueHus

JINYHOCTHBIE:
* cOPMUPOBAHHOCTH MPEICTABICHUI 0 MAaTEMAaTHKE KaK
VHUBEPCATHLHOM SI3BIKE HAYKH, CPEACTBE MOICITUPOBAHUS
SIBJICHUW W TIPOTICCCOB, MJICIX M METO/IaX MAaTeMAaTHKH,

* TIOHMMAaHWE 3HAYMMOCTH MAaTEMAaTHUKH JISI
HayYHO-TEXHHYECKOTO Tporpecca, cPopMUpOBAHHOCTH
OTHOIICHHS K MaTEMAaTHKE KaK K YaCTH OOIIeYeTIOBEUECKOM
KYJIBTYPBI 4epe3 3HAKOMCTBO C HCTOPUCH Pa3BUTHS
MaTeMaTHUKH, YBOJIFOIEH MaTeMaTHUESCKUX HJICH;

* Ppa3BUTHE JIOTUYECKOTO MBIIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHYUCCKOM
KYJIBTYpPBI, KpHTHYHOCTH MBIIIJICHHS HA YPOBHE,
HEeoO0XouMoM Jiist Oyayiien mpodecCHoHamTbHON
NESITEILHOCTH, JUTS ITPOJIOJDKCHUST 00pa30BaHUsS U
caM000pazoBaHUS;

* OBJIaJICHHME MaTeMaTUYECKUMH 3HAHUSMH U YMEHUSIMU,
HEO0OXOIMMBIMH B TTOBCEAHEBHOMN KU3HU, JJISI OCBOCHHUS
CMEKHBIX €CTECTBEHHOHAYYHBIX AUCUHUIUINH U JUCLUILTUH
poheCCHOHANTBHOTO MUK, 71 TIOJyYeHHsT 00pa30BaHMs
B 00y1acTsX, HE TPEOYIONIUX YTITyOJICHHOU
MaTeMaTH4eCKON MOrOTOBKHY;

* TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM
qHclie CaMO00pa30BaHuUIO, Ha MPOTSHKEHUH BCEH KU3HU;
CO3HATEJIbHOE OTHOUIECHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIIOBHIO YCHEIIHONH MpodeccuoHanbHOM!
MOOIIECTBEHHO! AEITEIbHOCTH;

* TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSATEIBHON
TBOPUYECKON M OTBETCTBEHHOMW JESTENLHOCTH;

* TOTOBHOCTH K KOJUIEKTUBHOU paboTe, COTPYAHUUYECTBY
CO CBEPCTHHKAMU B 00pa30BaTeNbHOM, 0OLIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIeI0BATEIBCKOM, MTPOSKTHON U
JIPYTUX BUAAX JEATEIbHOCTH;

* OTHOIIEHHE K MPO(HEeCCUOHATLHOM NEeSITEbHOCTH KaK
BO3MOYHOCTH y4acTHs B PEIICHUU JTMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHATHHBIX
npobiuem;

MeTanpeaMeTHbIE:

* yYMEHHE CaMOCTOSITENIBHO ONPEAEATh LEeTH
JeSITENFHOCTH U COCTABIIATH TUIAHBI IEATEIHHOCTH;
CaMOCTOSITENILHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBAaTh JEATEIbHOCTh;, HWCIONb30BaTh  BCE
BO3MOXHBIE PECYPCHl JUISI TOCTHIKEHUS

YerHBI  ompoc
BrInosHeHne nmpakTuyeckux
3a1aHUI

TectupoBanue

Py0exHbIi1 KOHTPOJIB
[TIpomexxyTouHas arrecranus
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MOCTaBJIEHHBIX  MeJled M peaju3alud  IUJIaHOB
NeSITeIbHOCTH; BBIOUPATh YCIICITHBIC CTPATETHH B
Pa3IMYHBIX CUTYALHSIX;

* yMEHHE NPOJYKTUBHO OOmaThCid U
B3aMMOJICIICTBOBATh B  IPOLIECCE COBMECTHOM
NEeSTEbHOCTH, YIUTHIBATh MO3UIUU APYTUX YIACTHUKOB
JeATeNbHOCTH, 3PPEKTUBHO pa3pemaTh KOHPIUKTHL;

* BJIQJICHUE HABBIKAMH MMO3HABATEIHHOM,
y4eOHO-HMCCIIeI0BATEIbCKON M MPOEKTHON  AEATEIBHOCTH,
HaBBIKAMU  paspemieHuss mpobieM; crmocoOHOCTh
WUTOTOBHOCTB K CAMOCTOSATEILHOMY MTOMCKY METOJIOB
penieHus MPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO Pa3THIHBIX
METO/JIOB TIO3HAHUS;

* TOTOBHOCTb M CIIOCOOHOCTh K CAaMOCTOSITEIbHO I
MH(OPMAITMOHHO- -TTI03HABATEIHLHON JIEATEITLHOCTH,
BKJIIOYAsl yMEHHE OPUEHTHUPOBATHCS B PA3TUUHBIX
HMCTOYHHUKAX HHPOPMAIUHN, KPUTHIECKU OIICHUBATh U
WHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTyIAEMYIO U3
Pa3IMYHBIX HCTOYHHUKOB;

* BIIQJICHUE S3BIKOBBIMH CPEJCTBAMU: YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS,
WCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

* BIIQJICHUE HABBIKAMH MO3HABATEIHLHOMN pedekcuu Kak
OCO3HAHHUS COBEPLIAEMBIX IEHCTBUN M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJITaTOB U OCHOBAHUH, IPAHHUILL CBOETO
3HAHMS U HE3HAHUS, HOBBIX NMO3HABATEIBHBIX 3a/1a4 U
CPEICTB, IJIsl X JOCTH)KCHHUS,

* IIeJIEYCTPEMIIEHHOCTh B MIOMCKAX U MPUHITHH PEIICHUH,
CO00pa3UTENbHOCTh U UHTYHIIMS, PA3BUTOCTD
MIPOCTPAHCTBEHHBIX MPEICTaBICHHI; CTIOCOOHOCTD
BOCIIPUHUMATh KPacoTy U TapMOHHIO MHUPa;
npeaMeTHbIe:

* chopmupoBanHOe™ mpenCcTaBICHUA O
MaTEeMaTHYEeCKUX TMOHATHUAX KaK BayKHEHIINX
MaTeMaTHYEeCKUX MOJIENSIX, MO3BOJIAIOIIUX OMUCHIBATH U
M3y4aTh pa3Hble MPOLIECCH U SBJICHUS; TOHUMaHUE
BO3MOHOCTH aKCUOMATUYECKOTOMOCTPOCHUS
MaTeMaTHYeCKUX TEOPHii;

* BJIaJICHUE HAaBBIKAMH MCIIOJIb30BAHMS TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM NP PELICHUH 3a/1aY;

* BJaJICHUE METOJaMH JI0Ka3aTeIbCTB U aJTOPUTMOB
pelIeHUs, yMEHUE UX TPUMEHSITh, IPOBOJIUTh
J0Ka3aTeNIbHbBIE PACCYXICHUS B X0OJIE pEeLICHUS 3a/1a4;

* BJIaJICHUE CTAaHJAPTHBIMU MPUEMaMH PEIICHUS
paIMoOHaIbHBIX M UPPALMOHAIIBHBIX, TTOKA3aTENbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIH30BaHUE TOTOBBIX
KOMIBIOTEPHBIX TPOTpamMM, B TOM YHUCJIE 7151 TIOUCKA MTYTH
pelIeHus ¥ WUTFOCTPALIMY PEUICHUs] YPaBHEHUH 1
HEPaBEHCTB;

* chOpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX
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MOHATUAX MaTEMAaTHYECKOIO aHAJIN3a U UX CBOMCTBAX,
BJIaJICHUE YMEHUEM XAPAaKTEPU30BaATh ITOBEJCHUE
(GYHKIWA, WCHONB30BAaHUE TIOMYYCHHBIX 3HAHWM JUIS
OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

* BJIAJICHUE OCHOBHBIMHU IIOHATUSAMM O IJIOCKUX H
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBAX; COOPMUPOBAHHON YMEHUS
pacrno3HaBaTh F€OMETPUUECKHE (PUTYpBI HA YEPTEXKAX,
MOJIEJISIX U B PEAJIbHOM MUPE; IPUMEHEHUE U3YYEHHBIX
CBOMCTB reOMETPHUYECKUX PUTYp U HOPMYIT IS peHICHUs
r€OMETPUUYECKHX 3a/1a4 U 3314 C PAKTUYECKUM
COJIEpKAHUEM;

* c(hOopMUPOBAHHOCTH MPECTABICHUH O MpoIeccax u
SIBJICHUSX, UIMEIOIINX BEPOSTHOCTHBINA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUDE,
OCHOBHBIX ITOHATHUAX 3JIEMEHTAPHOU TEOpUU
BEPOSITHOCTEN; YMEHHUIN HAXOIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIJICHUS] COOBITUN B MPOCTEHIINX
MIPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XapaKTEPUCTUKHU
CIy4alHbIX BEJIMYMH;

* BJIQJICHUE HABBIKAMH MCIOJIb30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX TPOTpamMM IPH PEIICHUH 3a/1a4.
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