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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITIPEIMETA
MATEMATHKA

1.1. O6snacTh npuMeHeHus1 padoyeii MPorpaMmbl

PaGouas  mporpamma  yueOHOro  mpeamera  «MaTeMaTHKa»  SBISETCS  YacThbIO
0011e00pa3oBaTeIbHON MPOrPaMMBI B COOTBETCTBUM C TOCYAAPCTBEHHBIM CTAaHIAPTOM CPEIHETO
(momHOoro0) 0011IeT0 00pa30BAHMSL.

1.2. MecTo npeaMeTa B CTPYKTYpe MPOrpaMMbl: BXOJUT B 00II€00pa30BaTEeIbHbIN  YICOHBIN ITUKIL.

1.3. lean n 3axa4un npeagMeTa — TPeOOBAHMSA K Pe3yIbTaTaM 0CBOCHHS Y4eOHOM AUCHUILIUHbI:
PaGouyas nporpaMMa opueHTHPOBAHA HA I0CTUKEeHHE CJIeYIOIIMNX LeJeii:

—  ¢opmuposanue npeocmagnenuit 0 MaTEMAaTHKE KaK YHUBEPCAJIbHOM S3bIKE HAyKH,
CpeICTBE MOAEIMPOBAHMUS BJIEHUI U MTPOLIECCOB, 00 UESIX U METOJaX MaTeMaTUKU;

—  paseumue JIOTMYECKOT0 MBIILIEHMUS, IIPOCTPAaHCTBEHHOT' O BOOOpaXKeHMUH,
ITOPUTMHUYECKON KYJbTYpbl, KDUTUUHOCTH MBIIUIEHUS Ha YpOBHE, HEOOXOAMMOM sl Oyayuien
npo¢ecCHOHATbHON ASSITENLHOCTH, ISl IPOAOJDKEHUS 00pa3oBaHMs U caMOOOpPa30BaHUS;

— 061a0enue Mamemamu4eckKumu 3HAHUAMU U YMEHUAMU, HEOOXOAUMBIMU B
MIOBCETHEBHOM KU3HU, AJI U3YUYEHUS CMEXHBIX €CTECTBEHHOHAYUHBIX JUCLUIUIMH Ha 6a30BOM YPOBHE
Y JUCHHIUIMH MPO(ECCHOHAIBHOTO UKIIA, I MOJIYYeHUsT 00pa30BaHMs B 00JIACTSIX, HE TPEOYIOMINX
yriayOIeHHOM MaTeMaTH4eCKON MOATOTOBKH;

— eocnumanue CpPEICTBAMM MAaTEMaTHKU KYyJIbTYphbl JIMYHOCTH, MOHUMAHUS 3HAYMMOCTHU
MaTeMaTUKH JJIs1 HayYHO-TEXHHYECKOr'0 IIporpecca, OTHOIIEHHMs K MaTeMaTUKe KaK K 4YacTu
00I11€Y€eI0BEYECKOM KyJIbTYpbl Uepe3 3HAKOMCTBO C MCTOpPHUEH DPa3BUTHS MaTEMaTUKH, 3BOJIOLUEH
MaTeMaTUYECKUX UJIEH.

OcBoenne coaep:kaHusi npeamera «MaremaTruka» olecrnedynBaeT JOCTHXKEHHeE
CTY/IEeHTaMH CJIeYIOIIHUX pe3yJIbTaTOB!
* TUYHOCMHbBIX .

v IPaXIAHCKYIO TIO3HIHIO KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOro 00IIeCTRa,
OCO3HAIOUIETr0 CBOM KOHCTUTYIIMOHHBIE ITpaBa U 00s13aHHOCTH, YBAXKAIOIIET0 3aKOH U
IPaBONOPSAAO0K, 00J1a1at0IIEr0 YYBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOILETO TPATUIIMOHHBIE HAITMOHAIBHBIE M 00IIeYelOBEYEeCKH e TYMAaHUCTHYECKUE U
JIEMOKPATUYECKU e IICHHOCTH (2);

v chOPMHPOBAHHOCTH OCHOB CAMOPA3BUTUS U CAMOBOCIIUTAHUS B COOTBETCTBUH C
00111eYe0BEYECKUMH IECHHOCTSIMH U U eallaMU T'pa)k1aHCKOTro 00IIecTBa; FOTOBHOCTD U
CMOCOOHOCTh K CaMOCTOATEIbHON, TBOPUYECKON M OTBETCTBEHHOM Aesi TeIbHOCTH (5);

v’ TOJIEpAHTHOE CO3HAHUE M MIOBEEHUE B TIOJIMKYJILTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTh
BECTH JMAJIOT C IPYTHMH JIOJbMH, JOCTHTAaTh B HEM B3aUMOIIOHUMAHHMsI, HAXOJUTh O0IIHe
LIEJIM U COTPYAHHUYATH I UX JOCTHKEHMSI, CHOCOOHOCTh MPOTUBOCTOSITh UJ1€0JIOTUN
9KCTPEMHU3MA, HALIMOHAIIN3MA, KCEHOPOOHH, TUCKPUMHUHALIMU 10 COLIUAJIbHBIM,
PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U APYTUM HEraTUBHBIM COI[HAIbHBIM
siBJICHUSM (6);

v HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMM, JE€THMH MJIAJIILIETO BO3PACTa, B3POCIBIMHU B
00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HON, y4eOHOM CCIIEIOBATEIHCKON, TPOSKTHON 1
Jpyrux BUAax aesrenbHocTd (7);

v TOTOBHOCTPH U CITIOCOOHOCTH K 00pa30BaHUI0, B TOM YHCJIE CAMOOOPa30BaHMIO, Ha
HPOTSHKEHNUHU BCEH )KM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEPhIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIEITHON MPo(heCCHOHANBHOM U 00IIIECTBEHHOM NesTenbHOCTH (9);

v/ 3CTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUYast 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, 001IeCTBEHHBIX oTHOIIEeHUH (10);

v 0CO3HaHHBI BBIOOp Oymymiedl mpodeccHd W BO3MOKHOCTEH pean3alid COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOUIEHHE K NMPOQeCcCHOHATBHON NeATEeIbHOCTH KaK BO3MOXKHOCTU
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y4acTHsi B PEUICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobsem (13);

*emem anpedmem HbIX .

v

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LEIU AEATEIIbHOCTH U COCTABIIATH MJIaHbl IESITEIbHOCTH;
CaMOCTOSTEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH 1E€SATEIbHOCTD;
HCIO0JIb30BaTh BCE BOBMOXHBIE PECYPCHI ISl TOCTHXKEHUS TTOCTABJICHHBIX 1I€JIe U peanu3aluu
IUIAHOB JICATEIbHOCTH; BHIOUPATH YCICIIHBIC CTPATEIMU B PA3IMUHBIX cuTyanusx (1);

yMEHHUE TPOyKTUBHO 00IIAThCS M B3aUMOJIEHCTBOBATH B MPOIECCE COBMECTHOM
NeSITeTbHOCTH, YUUTHIBATH MTO3UIIMH JIPYTUX YIACTHUKOB JIEATEILHOCTH, 3P HEKTUBHO
paspemiath KOHGIUKTHI (2);

BJIaJICHH € HABBIKAMU MTO3HABATEIbHOU, YU€OHO-UCCIIEI0BATENILCKOM U TPOSKTHOM
JEeSITEIbHOCTH, HAaBBIKAMH pa3perieHus mpooieM; ClioCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIIbHOMY IMOUCKY METOJIOB PEIICHUs MPAKTUUECKUX 3a/1a4, MTPUMEHEHUIO PA3TUIHBIX
MeTo/10B To3HaHus (3);

TOTOBHOCTB M CIIOCOOHOCTh K CAaMOCTOSITEIbHOI MH(OPMAIIOHHO-T103HABATEILH O
JesITeNIbHOCTH, BKIIIOYasi yMEHUE OPHEHTUPOBATHCS B Pa3IMUHBIX UCTOYHUKAX HHPOPMALINH,
KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMALIKIO, MOTYIAEMYIO U3 PA3JIUYHBIX
UCTOYHUKOB (4);

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOK TOYKY
3pEeHus, UCIO0JIb30BaTh aJeKBATHBIE 3bIKOBBIE cpeacTBa (8);

BJIaJICHUE HaBBIKAMH MTO3HABATEIbHOMN pedIeKCuU KaK OCO3HAHMSI COBEPIIAEMBbIX 1€ CTBUH U
MBICJIUTENIBLHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, I'PAHHUILl CBOET'O 3HAHUS U HE3HAHMUS,
HOBBIX TTO3HABATENBHBIX 33/1a4 U CPENICTB JJIsl UX NOCTHxREeHUS (9);

* NPEOMEemHbIX:

v

c(OPMUPOBAHHOCTD MPEACTABIECHUI O MATEMATHKE KaK YaCTH MUPOBOU KYIbTYphl U O MECTE
MaTeMaTUKH B COBPEMEHHOW ITUBUIIU3AIIMH, O CIOCO0AX ONMUCAHUS HA MAaTEMaTHUUYECKOM SI3BbIKE
SBJICHUH peaibHOI0 MUPA;

chOPMHUPOBAHHOCTh TPEACTABICHUI O MaTEMaTHYECKUX TMOHATUAX KaK O BaKHEHIIHMX
MaTeMAaTUYECKUX MOJENSAX, MO3BOJSIOMIMX OMNHUCHIBATh M H3y4aTh pa3HbIE MPOLECCHl U
SIBJICHUS; TOHUMAHKE BO3MOXHOCTH aKCHOMAaTHUYECKOT0 MOCTPOCHUSI MaTEMAaTH4€ CKUX TEOPHUIA;
BJIAJICHUE METOJAMH JIOKA3aTE€JbCTB M AaJITOPUTMOB pPELICHUS; YMEHUE UX IPHUMEHATD,
MPOBOAMUTH J10KA3aTEIbHbBIE PACCYKIEHUS B X0/J1€ pELICHHUS 3a1a4;

BJIAJICHUE CTAaHAAPTHBIMM IPUEMAMHU PEIICHHUS PALMOHAIBHBIX M  UPPALMOHAIBHBIX,
MIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHUU M HEPABEHCTB, UX CUCTEM;
MCI0JIb30BaHUE F'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YU CIE ISl IOUCKA YTH PELICHUS
Y WUTIOCTPALlUU PEIIEHNS] YpaBHEHHI U HEPaBEHCTB;

chOpPMHPOBAHHOCTh  MPEACTaBICHUH 00 OCHOBHBIX TMOHATUAX, UIAEIX U MeToAax
MaTeMaTUYECKOIrO aHAIN3a;

BJIAJICHUE OCHOBHBIMH TNOHSATHUSIMU O TIJOCKAX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, UX OCHOBHBIX CBOMCTBaX; c(hOpMHUPOBAaHHOCTh YMEHHUSI PACIO3HABaTh Ha YepTexax,
MOJIENAX U B pPEalbHOM MHUpPE reoMeTpudeckue (Urypbl; MPUMEHEHHE H3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopmMyn Uil pelieHUss TeOMETPHUECKHX 3aJad M 3a7ad C
MPAKTHYECKUM COJIEPIKAHUEM;

chOpPMHUPOBAHHOCTh TIPEACTABICHUN O MpoIeccax U SBICHUAX, UMEIOIINX BEPOSTHOCTHBIN
XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHPE, 00 OCHOBHBIX TOHSTHIX
JJIEMEHTAPHOM TEOPUHM BEPOATHOCTEM; YMEHHMM HAxXOAUTh W OLIEHUBATH BEPOSITHOCTH
HACTYIUICHUS COOBITHI B MPOCTEUIIIMX MTPAKTHYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4aliHbIX BEJIMYMH;

BJIQJICHUE HABBIKAMHM HCIIOJb30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MPH PEIICHUU
3aj1ay;



B pe3yabrare udyuyeHus 003aTeJIbHOM YaCTH HMKJIA 00YyYAIOIIUCH H0JIKEH:

ymemup:

- pelaTh JIMHEHbIE, KBAIPATHBIE YPABHEHUS U YPABHEHUS, IPUBOJUMbIE K HUM;

- pelaTth JMHEHHbIE U KBaJAPaTHbIE HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

- pemaTh CUCTEMBbl YPABHEHUN;

- CTpOUTH rpa)uKH CTEIICHHOM, ITOKa3aTEIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUYECKUX
(GYHKIMI U OTIPENIeNsiTh KX CBOMCTBA;

- pemaTh MPUKJIATHBIC 334 Ha (YHKITMOHATBHYIO 3aBUCUMOCTb;

- BBIYUCJISITH 3HAYEHUS JJorapudmMa Jucna;

- pemaTh moka3aTeibHbIe, Jorapu (PMUIECKre, TPUTOHOM ETPHYECKUE YPaBHEHUS U
HEpPaBEHCTRBA;

- BBIYHCIIATH 3HAYCHUSI TPUTOHOMETPUYECKUX (PYHKIIHUH

- BBIMIOJIHATH MPEe0OPa30BaHusl TPUTOHOMETPUUYECKUX BBIPAK CHUM;

- pelaTh TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA;

- HAXOAUTb MPOU3BOIHBIE;

- BBIYUCJIAITh HEONPEAEIEHHBIE U ONPENEIEHHbIE HHTET PAJIbI;

- pemaTh NpUKJIaIHbIE 3a7a41 C UCIIOIb30BAHUEM 3JIEMEHTOB U (P depeHInanbHOro 1
MHTErPaJIbHOI O UCUHUCIIEHUH;

- BBITIOJIHATH ICMCTBUS HaJ BEKTOPAMH B TEOMETPHUUECKON U KOOpAUHATHOU Qopme;

- HAXOAUTh PACCTOSHUE OT TOYKH JO MPSAMOU U J10 IIIOCKOCTH;

- BBIYUCJIIATH YTOJI MEXKAY MPSAMBIMHU, MEXIY MPSIMOHN U TUIOCKOCTBIO, MEXKY TJIOCKOCTSIMU;

- BBIYUCIATH O0BEMBI U TLIOLIAAN MTOJHOM MOBEPXHOCTH MHOTOTPAaHHUKOB U T€J BPALCHHUS;

- BBIYHUCIIATH BEPOSITHOCTD CIYYaifHOrO COOBITHS.

3HAMb:

- c1IOocOOBI PEIICHUS JIMHEHHBIX, KBAPATHBIX YPABHEHUN U YpaBHEHHH, IPUBOIUMBIX K HUM;

- C1IOCOOBI PEIICHUS JIMHEHHBIX U KBAJIPATHBIX HEPABEHCTBA, CUCTEM HEPABEHCTB;

- CIOCOOBI PEIIeHHs] CHCTEM YPaBHEHUI;

- CIOCOOBI BEIYMCIICHHS 3HAYSHHH JTOrapru()MHYECKUX BhIPaK CHHUIA;

- CIOCOOBI PelIeHH MOKa3aTebHBIX U JTorapu(pMHUUECKUX YPaBHEHHI U HEPABEHCTB;

- c1T0cOOBI BEIYUCIICHUS 3HAUCHUH TPUTOHOMETPUIECKUX BBIPAKECHUI,

- CITOCOOBI PEIICHUN TPUTOHOMETPHUECKIX YPaBHEHUN 1 HEPABEHCTB;

- OCHOBHBI€ MMOHSTUSA U METOJIbl MATEMATUYECKOT O aHAJIN3A;

- OCHOBHBI€ YHCIIEHHBIE METO/IbI PELICHUS MPUKJIAHBIX 33]a4;

- CIIOCOOBI ICUCTBUI ¢ BEKTOPAMU;

- CIOCOOBI HAXOXKJIEHHUST PACCTOSTHUE OT TOYKH JI0 MPSMOU U 10 NIOCKOCTH;

- CIOCOOBI BEIYUCIICHUS yTiIa MEXAY IPSIMBIMHU, MEXKY MPSAMON U TNIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU;

- OCHOBHBI€ BH/Ibl MHOTOI'PAaHHHMKOB U TEJI BPAILLEHUS, X 3JIEMEHTHI;

- c1ocoOBbI BBIUUCIIEHUS 00bEMOM U TIIOIAEH OJHOM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ
BpAILCHHUS;

- OIpelieNIeHnEe BEPOSTHOCTH CIIy4aifHOT'O COOBITHSA.

B pe3yibTare ocBoeHust 00pa3oBaTe/bHON NPOrpaMMbl 10 npeametry «MaremMaTuka» y
BBINIYCKHUKA OyAyT cpopMHPOBaHbI CjielylolIue 001mme KOMIeTeHIUM:

OK O0l. Beoibupate crnocoObl pemeHus 3ajad  NpopEecCHOHANIbHON  JESITEeNbHOCTU
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnoomb3oBaTb COBPEMEHHBIE CpPEICTBA IIOMCKA, AaHalIW3a W HMHTEPIPETALUHU
uHbopManuu, W HHPOPMAINMOHHBIC TEXHOJOTMH JJIs BBIMOJHEHHS 3a7ad MpodecCHOHaTbLHOU
JEeSITEIbHOCTH;

OK 03. IInanmpoBaTh W peaTM30BBIBATH COOCTBEHHOE NPOGECCHOHATBLHOE M JHMYHOCTHOE
pa3BuUTHE, IPEAIPUHUMATEILCKYIO JESTENbHOCTh B MpOo(decCHOoHaIbHON cdepe, HCI0Ib30BaTh 3HAaHUS
1o ()MHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYaIIHsIX;

OK 04. DddexTrBHO B3aMMOIEHCTBOBATH U padOTAaTh B KOJUICKTUBE U KOMAaH/JIC;



OK 05. OcymiecTBasTh YCTHYIO M MTUChbMEHHYI0O KOMMYHUKAILIMIO Ha TOCYAapCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ y4eToM 0COOEHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IposBisTe TpakJIaHCKO-NATPUOTHUYECKYIO MO3UIUIO, AEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJIEHUE HAa OCHOBE TPAJAMLIMOHHBIX OOIIEYETOBEYECKHX LIEHHOCTEH, B TOM YHCIE C Y4ETOM
TapMOHHM3AIMM MEKHAIMOHAILHBIX W MEKPEJIUTHO3HBIX OTHOINCHUH, TPHMEHSATh CTaHIapThI
AQHTUKOPPYIIIHOHHOT O TIOBE/ICHUS;

OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKPY’KAIOUIEH Cpelbl, pecypcocOepeKeHUI0, TPUMEHATh
3HaHMS 00 U3MEHEHHH KJIMMaTa, ITPUHIIUIIBI OepPEXIIMBOrO MPOU3BOACTBA, 3(h(HEKTUBHO AEiICTBOBATE B
YpEe3BBIYANHBIX CUTYAIUSX;

OK 09. Ilomp3oBaThesi MpOQeccHOHANBbHON JOKYMEHTallMell Ha ToCylapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX).

1.4 . Koau4ecTBO 4acOB HA OCBOEHHE padoUeii mporpaMmbl MpeaMeTa:
Oo61mee komyectso yacos - 200
Bo B3aumoneiictBuu ¢ npernogasarenem - 192

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O INIPEJMETA

2.1. O6beM npeameTa U BUABI Y4eOHOI padoThI

Buja yueOHoii padoThl O0bem yacoB
O6mumii 00beM 00pa3oBaTeIbHOI MPOTPaAMMBI 200

PabGora o0yuaromerocss BO B3aMMO/1eiiCTBMH C MpenojgaBarejemM B T. 4.: 192

- 3aHATUSA B IPYINIAX 102

- IPAaKTUY €CKHE 3aHATHS 74

- UHJIMBHUIyaJIbHBIA TPOEKT 0

- IPOMEXYTOUHAsI ATTECTAIMSI POBOAUTCS B (popMe dK3aMeHa 8

- KOHCYJIbTalluu 8

O0beM yacoB caMOCTOATEILHON PadoThI 8




2.2 TemaTu4ecKui IU1aH U coepxkaHue yueOHoro npeamera «MareMaTuka»

HaumenoBanne Coaep:xanue y4eGHOIr0o MaTepuaJia, NpaKTHYeCKUe 3aHATUS Kot
pasieaoB M TeM KoMneTeRnui u
JIMYHOCTHbIEC
pe3yabTaThl,
O0béM YPOBEHL ¢popmuposanuio
YacoB | YCBOEHMS | M I0CTHKEHHIO
KOTOPbIX
crnocoocTByeT
JJIEMEHT
NpOrpaMMsl
Beenenne. BxogHoi KOHTpPoJb 1. AHTUKOPPYIIIMOHHOE ITPOCBEILEHHE 2 1
Pa3nen 1. DinemenrapHbie pyHKUMH. 64
Tema 1.1. Ctenennas 12
¢pynknus, eé rpadpuxu u
CROCTRA. Conep:xanue yueoHoro marepuaia: Yucnosas pynkuus. CriocoObl 3aaaHust
¢byukuuu. O6nacts onpenenenust pyHkuuu. CpoiicTBa QyHKIUU:
BO3pacTaHue, yObIBaHUE; YETHOCTh, HEUETHOCTD; HEMPEPHIBHOCTD; 2 1
nepuoanyHoCcTh. OrnpeneneHne cBOHCTB (DyHKIMH 3aIaHHON rpaduyecKuM
CII0CcO0OM.
Conep:xkanue yueoHoro marepuajia: Ilpakruueckoe 3ansitue 1. 5 2
Omnpenenenre CBOMCTB QYHKIMH 3aJaHHON rpa)UIECKUM CITOCOOOM. OK 01, OK 02,
Coaepxanne yueOHoro marepuajia: Ilpakruueckoe 3ansitue 2. JIuneliHas 9 2 OK 03, OK 04,
¢byHK1MsA, €€ rpaduKu CBOMCTRA. OK 05, OK 09;
Conep:xkanue yueoHoro marepuaja: [lpakruueckoe 3ansitrue 3. JIP 4. JIP 5
KBanpatnunas ¢pynkums, e€ rpaduku (mocTpoeHue napadosl Mo ooIeH 2 2 JIP 6’ JIP 7’
dbopmyIie; yacTHbIE caydau ypaBHEHHUs MapaboJibl) U CBOMCTBA. JIP 9 ’ JIP 16
Conep:xanne yueoOHoro marepuaia: Ilpakrnuyeckoe 3ansarue 4. OyHkuuu ’
Buga y =ax" +b, rae N — 4érHoe Mo ¥ N — HEYETHOE YKMCIIO; UX TpadUKU U 5 5
y k y
cBoiictBa. dyHKuMs BUA Y = Uxuy= ;; uX rpaduKu U CBOMCTBA.
Conep:xanue yueonoro marepuana: OOpatHas QyHKIUS: onpeaeeHne
00paTHOM (YHKIINH, AITOPUTM HAXOXKACHHS 0OpaTHON (DYHKIUHU, TOCTPOEHUE 2 1

rpacduka oOpaTHON (QYHKIIMH OTHOCHUTEIBHO TpaduKa 3aJaHHON (YHKIHH.
CuMMeTpus B rocyiapcTBeHHOM cumBosuke Poccuiickoit @eneparnum.




Tema 1.2. Ctenens ¢ 2
PAIHOHATBHBIM 8. Coaep:xanue yueoHoro matepuaja: CTeneHb ¢ paliMoOHaIbHBIM
noKasareJjiem. IIOKa3areleM, €€ CBOMCTBA. BBIUMCIIEHN CTENEHH C palliOHAIBHBIM 2
MOKa3aTeleM.
Tema 1.3. 8
Moka3zarenbHast 9. Conep:xanue yueonoro marepuaja: [lokazarenpHas ¢pyHkius, e€ rpaduxu 2 OK 01, OK 02,
bynxuus. u cBolcTBa. [IpocTeiinme noka3zaTenbHbIe YpaBHEHUS. OK 03, OK 04,
10. Conep:xkanue yueoHoro marepuajia: Ilpakrudeckoe 3ansitue 5. Pemienue 5 OK 05, OK 09;
MOKa3aTeNIbHBIX YPaBHECHUI.
11. | Conepxanne yue6HOro Mmarepuana: IlokazaTebHbIEC HEPABEHCTBA. ) JIP 4, JIP 5,
Haxoxxenue 001actu onpeesieHnsl MoKa3aTebHOW QYHKIINU. JIP 6, JIP 7,
12. Conep:xkanue yueoHoro marepuajia: Ilpakrudeckoe 3ansitue 6. Pemienue 2 JIP 9
MOKA3aTENbHBIX YPAaBHEHUH W HEPABEHCTB.
Tema 1.4. 18
JlorapudMmuyeckast 13. | Conep:xkanue ydyeonoro marepuajia: Jlorapudm uncia. Buasr morapumos. 9
dpyHkums. CoiicTtBa norapumos. OcHOBHOE JOrapuMUIECKOE TOKIECTBO.
14. | Conep:xanne yueoHoro marepuaja: [Ipakruueckoe 3anstue 7. 5
Brruucienue 3HaueHUH JiorapupMUUECKUX BhIPAK CHU.
15. | Conep:xkanue yueoHoro marepuana: Jlorapupmuueckas GyHKuus, eé
cBoiicTBa U rpaduku. Haxoxaenue obmactu onpenenaeHus Jorapumud eckoi 2
byHKLIMH. OK 01, OK 02,
16. | Conep:xxanue yuedHoro marepuana: Jlorapupmudyeckue ypaBHEHHS U OK 03, OK 04,
CrocoObl UX PEHICHHUS. 2 OK 05, OK 09;
17. Conep:xkanue yueonoro marepuaja: Ilpakruyeckoe 3ansitue 8. Pemienue 2 JIP 4, JIP 5,
Jorapu(pMUYECKUX YpaBHEHHIH. JIP 6, JIP 7,
18. | Conep:xanune yueoHoro marepuaja: Ilpakruueckoe 3ansitue 9. 5 JIP 9, JIP 10
Jlorapudmuyeckue ypaBHEeHHs, IPUBOJUMBIE K KBaAPATHBIM.
19. | Conep:xanue yuedonoro marepuaia: dopmyina nepexona ot Jorapudma c 9
OJTHUM OCHOBaHHEM K Jiorapudmy ¢ IpyruM OCHOBAHHEM.
20. | Conepxxanue yueOHOro Marepuasna: JlorapupmMuueckre HEpaBeHCTBaA. 2
21. | Conep:xanme yueOHoro marepuaia: [Ipakrnueckoe 3ansatue 10. Pemenue 9
norapu(pMUYECKUX YpaBHEHHH U HEPABEHCTB.
Tema 1.5. 24
Tpuronomerpuyeckue 22. Copep:xkanue yyeOHOro Mmarepuaja: Mamepenue yrios. OK 01. OK 02
pynkmum. Tpuronomerpudeckre QyHKIUN YHCIOBOT0 aprymeHTa. OCHOBHOE 2 ’ ’
OK 03, OK 04,

TPUTOHOMETPHUUCCKOC TOXKICCTBO. CooTHoIlICHHE MCKOY




TPUTOHOMETPUYECKUMH QYHKIUSMH OJHOTO U TOT'0 K€ apryMeHTa.

OK 05, OK 09;

23. | Conep:xanue yueoHoro marepuaia: Illpakruueckoe 3ansitue 11. 2
ToxecTBeHHbIE TPe0OPa30OBAHUS TPUTOHOMETPHUYECKIX BBIPAYKECHUIA.

24. Copep:xkanue yueOHoro marepuaja: Hekoropsie cBoiictBa P 4, JIPS,
TPUTOHOMETPUYECKUX (QYHKIUI: YETHOCTD M HEYETHOCTD, IIEPHOAMIHOCTD. 2 P 6, JIP 7,
[IpaBuna npuBeneHus. JP9, JIP 10

25. | Conep:xxanue yueoHoro marepuaia: [Ipakruueckoe 3ansitue 12. 9
Berunciienne 3Ha4eHUH TPUTOHOMETPHY €CKUX (DYHKIIHH.

26. | Copep:xxanue yueOHOro marepuaja: ['paguku TpuroHoMeTpuyecKux 5
(YHKUMHA U UX CBOMCTBA.

27. | Copep:xxanue yuedHOIro MaTepuaia: [ 'eomerpuuecknue mpeodpa3oBaHuUs
rpadukoB TpuroHOMeTpuuecKkux QpyHkmii: y = K sin X, y=kcosx, y= 2
sin kx, y = cos kx.

28. | I'eomerpudeckue mpeoOpa3oBaHus rpauKOB TPUTOHOMETPUIECKUX
(GYHKLMA: 2

y= sin(X+a),y= cos(X+a).

29. Copep:kanue yueOHoro marepuaja: Illpakruveckoe 3ansitue 13. Pemenue 2
3aJ1ay Ha IpeoOpa3oBaHus IpaUKOB TPUTOHOMETPUYCCKUX (DYHKITHIA.

30. | Conepxanue yueoHoro marepuasna: O0paTHbie TPUTOHOMETPUYECKUE 9
(bYHKIHH.

31. | Copep:xanme yueOHOro marepuasna: TpUroHOMETPHUUECKHE YPaBHEHUS. 2

32. | Conepxanue yueoHoro marepuasa: [lpakruueckoe 3ansitue 14. Pemenue 9
MPOCTEHIINX TPUTOHOMETPUYCCKHX YPABHECHUIA.

CamocrosiTebHasi padoTa ody4yaomuxcsi: Penienue 3aau Ha mpeoOpa3oBaHUs 5

rpauKOB TPUTOHOMETPUUECKUX (DYHKIUH.

Pasnea 2. IlpsiMble U IIOCKOCTH B IPOCTPAHCTBE. 28

Tema 2.1. 6

MHOroyroJibHUKH. 33. | Conep:xxanue yuedHoro marepuana: Knaccudukauus miockux OK 01, OK 02,
reomeTpudeckux puryp. OcHoBHBIE POPMYIIBI AJIs BEIYUCICHUS MIJI0UIa el 9 OK 03, OK 04,
MHOTOYTOJIbHUKOB. DJIEMEHTHI TPEyroJbHUKOB. OCHOBHBIE TEOPEMBI U OK 05, OK 09;
(dbopMyIIbl 15l TPEYTOJIbHUKOB.

34. Conep:xxanue yueOHOro marepuaja: Breiuucienue miomnanen 5
MHOT'OYT'OJIbHUKOB.

35. | Conmepsxanue yuednoro marepuaia: lipakruueckoe 3ansitue 15. Pemenue » JIP 4, JIP 5,
IPAMOYTOJILHOTO TPEYrOJbHUKA. PellleHne Mpor3BOJIbHOTO TPEYTOJIbHHKA. JIP 6, JIP 7,

22 JIP 9, JIP 10
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Tema 2.2. [Ipsaimble n

36.

Coaepxxanue yueOHoro marepuaja: [lonarue o Joru4eckoi CTpykType

IJIOCKOCTH B reomeTpuu. OCHOBHBIE aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX. 2
MPOCTPAHCTBE. 37. Coaep:kanue yueOHOro Marepuaja: BzanmHoe pacnonokeHue npsaMbIx Ha 2
I0CKOCTH. [TpHU3HAK CKPEMMBAOMIMXCS MPSMBIX. YTOJ MEXKIY MPSIMBIMH.
38. | Conepxanue yueOHoro marepuasa: [lapamiensHOCTh TPSIMON U TIIIOCKOCTH.
[Ipu3Hak nmapauieaIbHOCTH NPSIMON U TIOCKOCTU. [lapannenbHOCTh ABYX 2
mIockocrer. IIpu3Hak mapauiebHOCTH JIBYX IIIOCKOCTEH.
39. | Conep:xxkanue yueoHoro marepuaia: Ilpakrudeckoe 3ausitue 16. Perenne 9
3a]1a4 Ha NapauIeJIbHOCTh MPAMBIX U INIOCKOCTEH.
40. | Coaep:xxkanue yueOHOro MmaTepuasa: [lepneHIuKyIspHOCTb IPIMON U 5
II0CKOCTH. [IpH3HaK nepneHAuKYJISIPHOCTH NPSMON U IIIOCKOCTH.
41. | Copepxanne yueOHOro marepuasia: Teopema o TpEX NepreHAUKYIApax. 2
Yroa Mexy npsiMOH U IMIIOCKOCTBIO.
42. | Coaep:xkanue yueoHoro matepuana: [lpakruueckoe 3ausatue 17. Pemmenue
3a]1a4 Ha BBIUMCIIEHHE: PACCTOSIHUSL OT TOUKH J0 IPSIMOI U 710 IIJIOCKOCTH, 2
yria MeXAy NPSIMOH U MIO0CKOCTBIO.
43. | Coaepxxanue yueOHOro marepuaja: /J[Byrpanusie yribl. JIuHeitHbli yroiu 2
JIBYTPAHHOTO yria. Mi3mepeHue AByrpaHHbIX yrioB.
44. | Copepxanne yueOHoro marepuania: Ilpakruueckoe 3ausarue 18. Pemenue 2
3aj1a4 Ha BBIUYMCIICHHE BEJIWYHHBI JBYTPAHHOIO yIJIa.
45. Copep:xkanue yueOHoro marepuaja: [lepneHaukyasipHOCTb MIOCKOCTEH. 9
[Ipu3Hak nepnesauKyJIspHOCTH JBYX IIIOCKOCTEH.
46. Conep:xkanue yueoHoro marepuaja: [llpakruveckoe 3ansitue 19. Pemenue 9
3aJ1a4 Ha NepHeHANKYJIIPHOCTb.
Tema 2.3. BekTops! 1 6
KOOPAMHATHI HA 47. | Coaepxxanue y4eGHOT0O MaTepuaia: BexTopsl. Bzanmuoe pacrionoKenue OK 01, OK 02,
IJIOCKOCTH. BEKTOPOB Ha IJIOCKOCTH. J{eficTBUS HaJ BEKTOPAMU B T€OMETPHUUECKOMN 2 OK 03, OK 04,
opme. OK 05, OK 09;
48. | Coaep:xkanue yueOHOro MaTepuasia: BekTopHblii 6a3uc Ha IIIOCKOCTH.
Koopaunatsl BexTopa. [leficTBUS HaJl BEKTOpaMU B KOOPAMHATHOM opme. 2
JlHa BekTopa. YIoJI MeX Iy BEKTOPaMH. JIP 4, JIP 5,
49. | Coaepxanue yueGHoro marepuaia: Ipakruueckoe 3austue 20. Pemenne 5 JIP 6, JIP 7,
33124 Ha BEKTOPBHL. JIP 9, JIP 10
Pazges 3. DineMeHTHI MATEMATHYECKOI0 AHAJIM3A. 38
Tema 3.1 [Ipenen 4
(pynknum. 50. \ Coaepixanue yueoHoro marepuaja: [lousrue npenena GyHKINH Ha 2 OK 01, OK 02,
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OECKOHEYHOCTH M B TOUKE. BeCKOHEeUHO OOJIBIINE U OECKOHEYHO MaJIble
BennuuHbL. Teopemsl 0 penenax. Beruncienue npeaena GyHKIHMH B TOUKE U
Ha OECKOHEYHOCTH.

ol.

Conep:xanne yueOHoro marepuaia: [lpakrtudeckoe 3anarue 21. Pemenue
3aJ1ay Ha BBIYMCIICHHE TIpeesia QYHKIMHA B TOYKE U Ha OCCKOHEYHOCTH.

OK 03, OK 04,
OK 05, OK 09;

JIP 4, JIP 5,
JIP 6, JIP 7,
JIP 9

Tema 3.2. [IpousBoaHas
(pyHknum u eé
NPUJIOKEHHUSI.

18

52.

Conep:xxanue yueOHOro Mmarepuaja: 3aauu, IPUBOASIINE K TTOHSITHIO
npousBoaHON. Onpenenenue npou3BoaHon. Haxoxienne npou3BoaHOM 110
onpezaeneHno. HaxoxkaeHue mponu3BoHON QYHKIIUU TTO GOpMyIaM H
npaBuiam audhepeHIpoOBaHuS.

53.

Conep:xkanue yueoHoro marepuaja: [lpakrudyeckoe 3ansitue 22.
HaxoxaeHnue nponu3BOIHON CTETIEHHON (DYHKITHH.

54.

Coaep:xanue yueGHOro Mmarepuaja: [ eoMeTpudecKuii CMBICI TPOU3BOTHOM.

[TpousBoaHbIe BEICIINX TOPAAKOB. Bropas npousBonnas. JJuddepeniuan
(GYHKIMH.

95.

Conep:xxanune yaeO0HOro marepuaja: Ou3nueckuil CMbICI IPOU3BOAHOM.
Haxoxxenue ckopocTu AJis mpolecca, 3a1aHHOro GopmMyJioi U rpadukoMm.

56.

Coaepixanue y4eGHOro Mmatepuajia: Y CIOBUs BO3PACTaHUS U YOBIBAaHUS
¢bynkuun. SxctpemyM QyHkuuu. Heo0xoaumoe u 10CTaTOYHOE YCIOBUS
akcTpemyMa. MccnenoBanue GyHKIMU HAa YKCTPEMYM C IIOMOIIBIO
IMIPONU3BOJAHBIX.

S7.

Conep:xkanue yueoHoro marepuaja: Ilpakruueckoe 3anstue 23.
HccnenoBanne QyHKIIMU HA SKCTPEMYM, OCTpOEHUE rpaduka GyHKIHH.

58.

Copep:xkanue yue0OHOro MaTepuaJa: BhIyKI0CTh ¥ BOTHYTOCTh rpaduka
¢bynkun. Touka nepern6a. Y cioBus BBITYKJIOCTH M BOTHYTOCTH I'paduka
¢ynkunu. HeoOxoaumoe u 10CTaTOYHOE YCIOBUE TOUEK ITeperuda.
HccnenoBanue GpyHKIUYU C TOMOILBIO IPOU3BOJHBIX; IOCTPOEHUE rpaduka
(GYHKIMHU.

59.

Coaepxanue yueoHoro marepuaja: Ilpakrudeckoe 3ansatue 24. Peenue
3aJ1a4 Ha UcclieZloBaHuEe (DYHKIMU C TOMOIIBIO TPOU3BOHBIX U ITOCTPOEHUE
rpaduka GyHKINH.

CamocTosiTesibHasi paboTa o0yuarommxcsi: Pemenue 3a7a4 Ha M cclleJOBaHNE
(GYHKIIMH ¢ TOMOIIBIO TPOU3BOIHBIX U MOCTPOEHHUE Tpaduka GpyHKIUH.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09;

JIP 4, JIP 5,
JIP 6, JIP 7,
JIP 9

Tema 3.3. UuTerpana u
€ro NpuJI0KeHusl.

16

60.

\ Conep:xxanue yueoHoro marepuaia: [leppoodpasnas. Heonpenenéunnlit

OK 01, OK 02,
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WHTErpall ¥ ero cBoiicrea. HaxoxaeHue HeonpenenéHHoro HHTerpaa mno OK 03, OK 04,
(dhopMysIaM UHTErPUPOBAHUSI. OK 05, OK 09;

61. | Conep:xxanue yuedHoro marepuaia: [Ipakruueckoe 3ansitue 25. 2
TabnuyHbI METOI UHTETPUPOBAHUS.

62. | Conep:xxanue yueOHoro marepuasa: OmnpenenéHHbIi UHTETPalI U €ro 1P 4, JIPS,
cBolicTBa. Beruncienne onpeaenéHHoro nuTerpaia mno gopmyne Herorona- 2 P 6, JIP 7,
JletiOnuiia. JIP 9, JIP 10

63. | Coaep:xkanue yueOHOro Marepuaia: [ eOMeTpUICCKUI CMBICI 9
OIpeneaéHHOr0 MHTETpaIa.

64. | BeraucieHue miomaan miockon GUrypsl. 2

65. Coaepxanune yueOHoro marepuaja: Ilpakrudeckoe 3ansarue 26. Pemenue 5
3a/1ad Ha BBIYHMCIIEHUE TUIOMIAJH TJIOCKON (DUTYDBIL.

66. Coaepxanne yueOHoro marepuaja: Ilpakrudeckoe 3anstue 27. 5
Brruncnenue o6bpEMa Tena BpalieHusl.

CamocrosTeabHas padora odyyaromuxcsi: Pemienre 3a1a4 Ha BBIYMCIECHHE 5

TJIOMAAH TUIOCKON (DUTYPHI.

Pa3nen 4. MHOTOrpaHHUKH H TeJIa BpalleHHUsl. 38
Tema 4.1. 44
MHOrorpaHHUKH 67. Conep:xxanune yueO0HOro marepuaia: MuororpanHuku. [lpaBunbHbie
MHOTI'OTpaHHUKHA. MoJenu npaBUIbHBIX MHOTOI'paHHUKOB. [Ipu3ma u e€ 2
AJIEMEHTHI.
68. Coaep:xanue yuedHoro matepuaja: Knaccupukanus npusm. 5
H300paxeHne npu3Mbl.
69. Conep:xxanue yueoHoro marepuajia: [Ipakruueckoe 3ansatue 28. 9 OK 01, OK 02,
Pemenue 3a1a4 Ha 371€MEHTHI IPU3MBI U NTapajuieIenunesaa. OK 03, OK 04,
70. Conep:xanune yue0Horo marepuaia: [1iomaap noaHoi NOBEpXHOCTH 2 OK 05, OK 09;
MIPU3MBI.
71. Conep:xxanue yueoHoro marepuaja: [Ipakruueckoe 3ansatue 29. 9
Pemenue 3a1ay Ha BbIUKCIEHUE MIJIOLAAN IOJTHOW MOBEPXHOCTH IPU3MBI. JIP 4, JIP 5,
72. Conep:xanue yueOHoro marepuaia: [lupamua, npaBuiibHas IMpaMuia, JIP 6, JIP 7,
yceu€HHas MUpaMujia, IpaBujIbHas yceu€HHas MUpaMuia, TETPAdAp; UX 2 JIP 9, JIP 10
JJIEMEHTHI U CBOKMCTBA.
73. Conep:xanune yueOHoro marepuaia: llpakrudeckoe 3ansarue 30. 9
Pemenue 3a1ay Ha 31€MEHTHI TUPAMU/IBI.
74. Conep:xxanue yueOHOro marepuaja: [1nomaas noaHoi NOBEpXHOCTH 5

nupamMubl.
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75.

Coaepxxanune yueOHoro marepuaja: Ilpakrudeckoe 3ansatue 31.

Pemienue 3aa4 Ha BHIYMCIIEHHE MIJIOLIA/IHU [TOJIHON HOBEPXHOCTH NMUPAMUBI. 2 2
76. Conep:xanue yueonoro marepuaja: O0bEM MPU3MBIL. 2 1
77. Coaepxxanue yueoHoro marepuaja: O6bEM NupamMuIbl. 2 1
78. Coaepxanune yueoHoro marepuaja: Ilpakrudeckoe 3ansatue 32. 9 2
Perienue 3aa4 Ha BbIuncieHue 00bEMa MPU3MBI.
79. Conep:xanune yueOHoro marepuaja: Illpakrudeckoe 3ansarue 33. 2 2
Penienue 3aa4 Ha BbIUKCIEHUE 00bEMA MUPAMMIIBL.
CamocTosiTe/ibHAsA padoTa o0yyarommxces: Pemenne 3a1a4 Ha BeIUKCIeHUE 00bEMa 2 3
Y TUIOILAH MTOJTHON MOBEPXHOCTH MPU3MBI U THPAMMIBI.
Tema 4.2. Tena 10
BpallleHusl. 80. Copep:xkanue yueOHOro marepuaja: LlnimHap, KoHyc, yceu€HHbIN KOHYC, 9 1
map U cdepa; UX JIEeMEHThl U CBOICTBA.
81. Copep:xkanue yueOHOro marepuaja: Ilnomaab noJHON MOBEPXHOCTH OK 01, OK 02,
LWIMHPA, KOHYCa, yCeYEHHOr0 KOHyca U cdepsl. PazBépTka mumHapa, 2 1 OK 03, 0K 04,
KOHYCa U yCe4EHHOI'0 KOHYCa. OK 05, OK 09
82. Conep:xanne yueOHoro marepuaia: [llpakruueckoe 3ansarue 34.
Pemienue 3a1a4 Ha BHIYMCIIEHHE MIJIOIIAIH [TOJIHON OBEPXHOCTH TEJ 2 2 JIP 4, JIP 5,
BpallleHus. JIP 6, JIP 7,
83. Coaep:xanue yueoHoro matepuaja: O0bEMBI TNl BpamieHusl. 2 1 JIP 9, JIP 10
84. Conep:xxanune yueoOHoro marepuaia: [lpakruueckoe 3ansarue 35. 2 2
Pemienne 3aau Ha BeuHCIeHUE 00BEMOB TEJ BpaIlEHHUS.
Pa3nen 5. JinemMeHTHI TEOPHH BEPOSITHOCTEM 14
Tema 5.1. DinemeHTHI 4
KOMOMHATOPUKH 85. Coaepxxanune yueOHoro marepuaja: [lepecranoBku, coueTanus u
pasmerieHusa. @opMyJibl A1 BHIYMCIEHUS YNCIa IEPECTAHOBOK, COYETAHUN 2 1
Y pa3MeIIeHU M. OK 01, OK 02,
86. Coaepxxanune yueOHoro marepuaja: Ilpakrudeckoe 3ansatue 36. 5 2 OK 03, OK 04,
Penienre koMOMHATOPHBIX 33724 OK 05, OK 09;
Tema 5.2. DneMeHTBI 10
TEOPUH BEPOATHOCTEH 87. Coaep:xxanue yueOHoro marepuania: Knaccnueckoe omnpeneneHue JIP 4, JIP 5,
BEPOSATHOCTHU CIIy4aHOro coobiTus. OTHOCUTENIbHAS YacTOTa CIIy4aifHOro 2 1 JIP 6. JIP 7
coObITHS. BhIuncieHne BEposITHOCTH CIIy4ailHOro cOObITHS. H,P 9 ’
88. Coaepxanue yueoHoro marepuaja: Ilpakrudeckoe 3ansatue 37. 9 2
BbruuciieHre BEpOsITHOCTH CIIy4aiHOTO COOBITHS
IIpome:kyTOUYHas aTTecTauus B popme IK3aMeHa. 8
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[Ipumeuanue:

1. — o3HaKOMHTENbHBIN (Y3HABaHUE paHee U3YUEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoyKTUBHBIN (BBIIOJHEHNE AESTEILHOCTY IO 00pa3ily, MHCTPYKIIMH UIIH 110/1 pyKOBOZCTBOM)

3. — MPOAYKTUBHBIN (MJIAHUPOBAHUE M CAMOCTOSITEIbHOE BBIMOIHEHHUE e TEIbHOCTH, PellIeHHe MPOOJIEMHBIX 3a/1a4)
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3.1. Tpe6oBaHMs K MUHUMAJbHOMY MATE€PUAJIBLHO-TEXHHYECKOMY 00ecnev4eHnIo
Peanuzanus yueGHOM qucuMIMHbl TpeOyeT Hanuuus yueOHoro kabunera «MaremaTuka.

3. YCJOBUS PEAJIN3AIIMU YYEBHOU JACHUIIJIAHBI

O6opynoBanue yueOHOro KaOUHETa:

MOCa/I0YHBIE MECTa 10 KOJIMYECTBY 00yJaroMInXCs;
paboyee MecTo MpenoaaBaTes;
paboyas 10cKa;

HarJsITHbIE TOCOOUs (YyueOHUKH, y4eOHBbIE ITOCOOM S, TIIAKAThI, MO T€OMETPUYECKUX TEM);

KOMILJIICKT Ta6JII/II_[ IO U3y4YaCMbIM pa3JciiaM.

Texnuueckue cpencrsa 00ydeHus:

MYJIbTAUMEIUINHBINA POEKTOP;
HOYTOYK;
NPE3EHTAlUU K YPOKAM.

3.2. HNudopmanuoHHoe odecrnieueHue 00yIeHHs

3.2.1. OcHOBHBIE HCTOYHHUKH

DNEeKTPOHHBIE PECYPCHI:
DnexkTpoHHast OMOIMOTEUHAs cCUCTEMa

3.2.2. JIonoJIHUTEIbHbIE HCTOYHUKH

ITeyaTHble M3MaHUS:

1. AmumoB II.A. u ap. Anrebpa u Hauana anammza. 10 (11) k. — M.: «IIpocBemenue», 2011.- 285¢.

2I'yce B.A., I'puropse C.I'., UBonmrun C.B. Marematuka ans mpodeccuil M crennaibHOCTeH

COIMAJIBHO-PKOHOMHYECcKOro nmpoduiist — M.: «Akagemusi», 2011.- 384c.
3.bammaxos M.U. Matematnka — M.: «Akazemusi», 2011.- 256c¢.

4 Aranacsn JI.C. u ap. I'eometpus. 10 (11) xi. — M.: «IIpocsemienuen, 2008.- 255c.
5.IMexnenxnit M.J1. MaTematuka: yaeOHuk. — M., 2003. - 201c.

6.Komvoropos A.H. u ap. Anredpa u Hayana anammsa. 10 (11) k1. — M., 2000.- 234c.

DJEeKTPOHHBIE PECYPCHI:
DnexTpoHHas OMbIMoTeyHas cucTeMa
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4. KOHTPOJIb M OIIEHKA PE3YJBTATOB OCBOEHUWSI YUEBHOM JUCIUILINHBI

KoHTpoib ¥ oOmEHKa pe3ylbTaTOB OCBOEHMsI y4deOHOro Ipeamera

npenoagaBaTeicM B X04€ 3K3aMCHa

Pe3yabTarsl 00yueHust
(ocBOCHHBIC YMEHHSl, YCBOCHHbIC 3HAHNS)

DopMBbI U1 METOIbI
KOHTPOJIA U
OIlEHKH
pe3yabTaToB
00y4eHust

JUYHOCMHbIE .

—— ¢(hOpMHUPOBAHHOCTH MPEICTABICHHI O MAaTEMaTHUKE KaK YHHBEPCAITHLHOM
SI3BIKE€ HAaYKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN W TMPOIECCOB, UALIX U
METOJ1aX MaTEMaTHKH;

—— I[IOHMMAaHHE€ 3HAYMMOCTM MATEMAaTUKU JUIsi HAyYHO-TEXHUYECKOIO
nporpecca, chOpMUPOBAHHOCTh OTHOIIEHHUSI K MaTEeMaTUKE KaK K YacTH
O0IIEYeNIOBEYECKON KYJIbTYpPhl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MAaTEMAaTUKH, IBOIIOLHEN MAaTEMaTHUECKUX UJIEH;

——Ppa3BUTHE JIOTUYECKOTO0 MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHHUS,
QIrOPUTMUUYECKOW KYJIbTYpPbl, KPUTHYHOCTM MBILUIEHUS Ha YpPOBHE,
HeoOXoaumoM st Oyaymied mnpodeccroHanbHOM JeSTeNbHOCTH, MJIS
MIPOJIOJDKEHHUsI 00pa30BaHUsS M CaMO00Opa30BAHMUS;

—— OBJIaJICHUE MATEMAaTUYECKUMH 3HAHUSIMHU U YMEHHSIMHU, HEOOXOIUMBIMHU
B TOBCEIHEBHON J>XHU3HU, JJISI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX
JUCHUIUIMH W JUCHUIUIMH NPOPECCHOHAIBHOTO IUKIA, IS TMOJydeHUs
oOpa3oBaHHs B 00JIaCTAX, HE TPEOYIONIMX YIIIYyOJCHHOW MaTeMaTH4eCKOu
MOATOTOBKU;

—— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHUCIIE
camMo00pa30BaHUIO, Ha MPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOILIEHUE
K HEIPEPBIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCHEIIHON
pohecCHOHaNBHOW U 00IIECTBEHHOU e TeINbHOCTH;

—— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIIBHOM TBOPYECKOH H
OTBETCTBEHHOM JI€ATEILHOCTH;

—— TOTOBHOCTH K KOJUIEKTUBHOU pabOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMHU
B 00pa3zoBaTeIbHOM, OOLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe0BaTeNbCKO,
MPOEKTHOMU U

JIPYTUX BUIAX JICSITEIbHOCTH;

—— OTHOULIEHHE K TMPO(ECCHOHATBHOM ESITEIbHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX,
00IIeHAIMOHATIBHBIX MPOOJIEM;

DK3ameH

Memanpedmem Hble.

—— YMEHHE CaMOCTOSITEJIbHO OMPEAENIATh LENU ASSITEIbHOCTH U COCTABIISITD
IUTaHbI JeSTeIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBJIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JAEATEIbHOCTh; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI
IUI1  JIOCTMDKEHHUS  IOCTABJICHHBIX LeNed M pealu3alud  IJaHOB
NeATeIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIUX;
—— yMEHHE NPOAYKTUBHO OOIIAThCA M B3aUMOEICTBOBAaTH B Ipolecce
COBMECTHOM J1€ATEIbHOCTH, YYUTHIBaTh IO3ULUU JPYTMX YYaCTHHUKOB
NesITeIbHOCTH, 3PPEKTUBHO pa3peliaTh KOHPIUKTHI;

—— BIIaJICHUE HaBBIKAMU IO3HABATEIBHOW, y4yeOHO-HCCIe0BATEIbCKON |
MIPOEKTHOM J1€ATENbHOCTH, HABBIKAMU Pa3peIIeHUs] MPoOeM; CIIOCOOHOCTD
U TOTOBHOCTb K CaMOCTOATEIbHOMY IIOMCKY METO/OB  pEIIeHUs

DK3ameH

OCYHICCTBIIACTCA
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MIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOA OB IIO3HAHUS;

—— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSTEIbHOW HH()OpPMALMOHHO-
II03HABATEJIbHOM JIESITEJIBHOCTH, BKJIIOYAs YMEHUE OpPUEHTUPOBATHCS B
pa3IMYHBIX HCTOYHUKAX MHGPOpMAIMM, KPUTUYECKH OLICHUBATH U
UHTEpIpeTHpoBaTh  HMHOpMalMIO,  MOIY4aeMYK U3  pa3JU4HbIX
HUCTOYHHKOB;

—— BIAJCHHUE SA3BIKOBBIMHU CPEIACTBAMM: YMEHHUE SICHO, JIOTHMHO M TOYHO
U3JlaraTh CBOX TOYKY 3PEHHs, MCIIOIb30BATh aJCKBATHBIC S3BIKOBbIC
CpencTBa;

—— BIIQJICHUE HaBBIKAMU II03HABATEIbHOM peQueKcuH KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB U
OCHOBaHMWi, TpaHULl CBOErO 3HAHMS W HE3HAHUS, HOBBIX I103HABATEIbHBIX
3a/1a4 ¥ CPEACTB, AJIsl UX JOCTUKCHUS,

——  LEJNEyCTPEMJICHHOCTb B  TIOMCKaX W  IPHHIATUU  PCIICHUH,
COOOpa3UTENbHOCTh M MHTYHULUS, Ppa3BUTOCTh  MPOCTPAHCTBEHHBIX
Ipe/ICTaBICHUH; CIOCOOHOCTh BOCIIPUHUMATh KPAacOTy U TapMOHHIO MUDA;

npeomemmbole:

—— c(OopMHUPOBAHHOCTh MPEACTABIECHUN O MaTeMaTHKE KaK 4YaCTU MHUPOBOM
KyJIbTYpbl U MECT€ MAaTeMaTHKH B COBPEMEHHOM IUBUIIM3AINH, CIIOCO0aX
OINMCAaHMUs SIBJIEHUH PeajJbHOr0 MUpa HAa MAaTEMaTUUYECKOM SI3bIKE;

—— ¢(hOpMUPOBAHHOCTH MPEICTABICHUI O MAaTeMaTHUYECKHX MOHATUAX KaK
BAKHEUIINX MATEMAaTHYECKMX MOJEIAX, IMO3BOJISIIONIMX ONUCBHIBATh U
n3y4aTb pa3Hble IIPOLIECCHI M SBIEHUSA; IIOHMMaHUE BO3MOXKHOCTHU
AKCHOMAaTUYECKOI'0 IOCTPOEHUSI MaTEMAaTHY €CKMX TEOPUH;

—— BJIQJICHHE METO/IaMH J1I0Ka3aTeIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX
MPUMEHSTh, IPOBOJAUTH JOKA3aTEJbHbIE PACCYKIEHUS B XOJIE PELICHUS
3a1ad4;

—— BIJQJICHUE CTAHAAPTHBIMU IpUEMaMM pEIICHUS pPALMOHAIBHBIX U
MppAallMOHAIbHBIX, IIOKA3aTEIbHBIX, CTENEHHBIX, TPUIOHOMETPHUYECKUX
YpPaBHEHMII M HEPAaBEHCTB, MX CHUCTEM; HCIOJIb30BAHHE T'OTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIE ISl NOMCKA NYTH PEIICHHUS H
WJUTFOCTPALIMM PEIIEHUS] YPAaBHEHU U HEPABEHCTB;

——  c(OpMHPOBAHHOCTh NPEICTABICHHA 00 OCHOBHBIX  ITOHATHSAX
MaTeMaTU4YeCKOro aHajiu3a W UX CBOMCTBax, BJIAJICHUE YMEHHEM
XapakTepu3oBaTh IOBeAeHHE (YHKUUN, MCIONIb30BAaHHE MOJNYyYEHHBIX
3HAHUU U1 ONMCAHMS U aHAJIM3a PEaIbHbIX 3aBUCUMOCTEM;

—— BJAQJCHUE OCHOBHBIMM MOHSTUSMH O IUIOCKUX UM IPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, UX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTH
YMEHHMsI Paclio3HaBaTh F€OMETPUUECKUE QUTYPbl HA YepTEXaX, MOACIAX U B
pearbHOM MHUpE; IPUMEHEHHE U3YYCHHBIX CBOMCTB F€OMETPHUUECKUX (PUTYp
u GopMyn AN pelIeHHus TeOMETPUYECKUX 337ad U 3a7ay C MPaKTUYECKUM
COZIEP)KAHUEM;;

—— ¢(hOpMUPOBAHHOCTh IPEACTABIEHUI O TMpoleccax U SBJICHUSX,
MMEIOIINX BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKMX 3aKOHOMEPHOCTIX B
peasbHOM  MHpE, OCHOBHBIX  IOHSATUAX  DJIEMEHTApHOM  TeOopuu
BEpPOSITHOCTEN; YMEHUI HAaXOAUTh U OLIEHUBATh BEPOSTHOCTU HACTYIJICHUS
COOBITUH B TPOCTEHININX TPAKTHUYECKUX CUTyallUSX U OCHOBHBIC
XapaKTEPUCTUKHU CIIy4alHbIX BEIUYMH;

—— BJIAJICHUE HABBIKAMM HCIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM MpU PEUICHUH 3a4ad.

DK3aMeH

Ocesoennvle ymenus.
- peuiaThb J'II/IHGfIHI)IC, KBaJApaTHBIC YPABHCHU A U YPABHCHUA, IIPUBOIMMbBIC K

DK3ameH
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HUM;

- pelaTh JIMHEHHbIE U KBAaIPATHbIE HEPABEHCTBA, CHCTEMB] HEPABEHCTB;

- pemaTh CUCTEMBbl YPABHEHU;

- CTpOUTH rpaUKH CTETICHHOU, TTOKA3aTeIbHOMU, JTOrapu(pMUIECKON 1
TPUTOHOMETPUUYECKUX (PYHKIMH U ONpenensiTh UX CBOMCTBA;

- pemaTh NpUKJIaJAHbIE 33]]a4 Ha (PYHKIIMOHAJIBHYIO 3aBUCUMOCTH;

- BBIYUCIIATH 3HAYCHHUS JIoraprpma qucia;

- pemarh moKa3aresbHble, JJorapu(GMUIecKue, TPUTOHOMETPHY €CKUE
YPaBHEHHS U HEPABEHCTBA;

- BBIYMCIIATH 3HAUEHUSI TPUTOHOMETPUYECKUX (PYHKINH

- BBITIOJIHATH MPeo0pa3oBaHus TPUTOHOMETPUUYECKUX BbIpaXK eHUI;

- pelaTh TPUrOHOMETPUUECKHE YPAaBHEHNS U HEPABEHCTBA,

- HAXOAUTH IIPOU3BOJIHBIE;

- BBIYMCIIATH HEONPENIEEHHbIE U ONPEAeIEHHBIE HHTET paJIbl;

- pelaTh NPUKJIaJHbIE 3aJa41 C UCIIONb30BAHUEM JJIEMEHTOB
auddepeHnaNtbHOro 1 MHTErpajbHOI'0 NCUHU CIIEHHH;

- BBIIIOJIHATH JIEHCTBUS HaJl BEKTOPAMH B T€OMETPUUECKON U KOOPIMHATHON
opme;

- HAXOJIUTh PACCTOSTHUE OT TOYKH J0 MPSIMOM U J10 MIJIOCKOCTH;

- BBIYUCIATH YIOJl MEXKY MPSAMBIMU, MEX]Y MPSIMON U IJIOCKOCTHIO, MEXKAY
IIJIOCKOCTSAMU;

- BBIYUCIIATH O0BEMBI U IJIOLIAIH [TOJIHOW NOBEPXHOCTH MHOT'OI' DAHHUKOB U
TEJI BpalllEHU;

- BBIYUCIIATH BEPOSITHOCTD CIIy4aHHOT'O COOBITHS.

Oceoennvie 3nanua:

- CIOCOOBI pelleHUs JIMHENHBIX, KBaJJpaTHbIX YpaBHEHHUI U ypaBHEHUH,
MIPUBOJUMBIX K HUM;

- CIOCOOBI pelIeHNs JTMHEHHBIX U KBaJPaTHBIX HEPABEHCTBA, CUCTEM
HEPaBEHCTB;

- CIIOCOOBI PEILICHNs CUCTEM YpaBHEHUH;

- CIOCOOBI BEIYUCIICHHSI 3HAYCHUH JTIOrapu(hMUUIECKUX BBIPAXKECHUH;

- CIOCOOBI pelIeHu MOKa3aTeNbHBIX U TOTapU(PMUUECKUX YPaBHEHHH 1
HEpaBEHCTB;

- CIOCOOBI BBIYMCIICHUSI 3HAYEHUH TPUTOHOMETPHYECKHUX BbIpakK CHHUIA;
- CIIOCOOBI pelIeHUI TPUTOHOMETPUYECKUX YPaBHEHUI U HEPaBEHCTB;

- OCHOBHBIE ITOHSATHS U METOJIbl MATEMAaTUYECKOI'O aHAJIN3a;

- OCHOBHbBIE YHCIIEHHBIE METO/IbI PELICHUs NIPUKJIAIHbIX 3a/]a4;

- CII0COOBI IEUCTBUI C BEKTOpaMU;

- CI0CcOOBI HAXOXKACHUS PACCTOSIHUE OT TOYKHU J10 MPSMOHN U 710 IIIIOCKOCTH;
- CII0CcOOBI BEIYUCIIEHUS YIJIa MEXKY MPSMBIMU, MEXy IPSIMON U
IJIOCKOCTBIO, MEXKAY IUIOCKOCTIIMY;

- OCHOBHBIE BH/Ibl MHOTOI'PAaHHUKOB U TEJI BPAILEHUS, UX DJIEMEHTHI;

- CIOCOOBI BBIUUCIIEHUSI 00BbEMOM U IJIOLIA/IeH OJHONW TOBEPXHOCTU
MHOTOTPaHHUKOB U TEJ BPAIllCHUS;

- OIlpe/IeJIeHNE BEPOSITHOCTH CIy4aiiHOTO COOBITHS.

DK3ameH
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