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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma  oOmieoOpa3zoBarenbHOM — yyeOHOM — AuciUIUIMHA — «MareMmatukay
npelHa3HaYeHa /I M3yYeHUs] MaTEeMaTUKU B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanusyromux oOpa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro OOIIero
oOpa3oBaHus B mpejenax ocBoeHusi oopazoparenbHoi mporpammel CITO (OIT CITIO) na
0a3e OCHOBHOT'O 00IIEeT0 00pa30BaHUs MIPHU MOATOTOBKE CIEITUAIMCTOB CPEAHETO 3BCHA.

IIporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpennero oOrero
00pa3oBaHusl, MPEABSIBISIEMbIX K CTPYKTYpE, COJECPKAHUIO U PE3yJibTaTaM OCBOCHUS
y4eOHOW IUCHUIUINHBI «MaTtemaThuka», B COOTBETCTBHHM C PexomeHmamusMu 1o
OpraHu3allud TOJIyYEHHUs CpPEIHEro oOIero oOpa3oBaHWsT B TIpeAeiaX OCBOCHUS
00pa3oBaTEIbHBIX MPOTrpaMM CpPEIHET0 MpoQecCUOHATBHOrO o0Opa3oBaHus Ha 0a3ze
OCHOBHOT'0 00IIIeTO 00pa30BaHus C yueTOM TpeOoBaHUM (pe/lepaibHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB U MOTYyYaeMOM TPOPECCUU UITH CIIEIUATBLHOCTH CPEIHETO
npodecCHOHAIbHOTO 00pa3oBaHus (MUchbMo JlenmapTaMeHTa ToCy1apCTBEHHON MOJUTHKA
B cepe nmoarotoBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne
06-259).

Conepxanue nporpammbl «MareMaTHKa» HANpaBICHO HA JTOCTUKEHUE CIIEAYOIINX
neJei:

* obecrieueHrne cHOPMUPOBAHHOCTU MPEACTABICHUA O COLMANIBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpPAX CTAHOBJICHUS MAaTEMATHUKHU;

* obecrnieueHre chOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTeMaTH4e-
CKOT'O MBIIUICHHS;

* obecrnieueHre chOPMUPOBAHHOCTH YMEHUN IPUMEHSATh NOJIyYEHHbIEC 3HAHUS TIPU pe-
IIEHUH Pa3JINYHBIX 33/1a4;

* obecnieueHre cpOpMUPOBAHHOCTU MPEJCTABICHUA O MaTeMaTHKE Kak 4acTh oOle-
YEJI0BEYECKON KYJIBTYPBI, YHUBEPCAIBHOM SI3bIKE HaYKH, ITO3BOJIAIOLIEM OIKUCHIBATH
Y U3y4aTh peajbHbIE MPOLECCHI U SBJICHHUS.

B nporpammy BKITIOUEHO coziepikaHUE, HAPABICHHOE Ha (JOPMUPOBAHUE Y CTYJICHTOB
KOMIIETEHIINHY, HEOOXOAUMBIX A1 KadectBeHHOro ocsoenuss OII CIIO na 0Oaze
OCHOBHOTO 00I11ero oOpa3oBaHUsS C TMOJYYEHHEM CpeIHero oOIIero oOpa3oBaHUS;
MIPOTPaMMBbI IMOJTOTOBKHU crieliuaaucToB cpeanero 38eHa (I11TI1CC3).

[Tporpamma MOXKET HCITOJIB30BATHCS IPYTUMHU npodeccuoHaTbEHBIMU
o0pa3oBaTelbHBIMU OPTaHHU3AIMSAMH, PEATU3YIOMUMHA O00pa30BaTEIbHYIO IPOrpaMMy
cpeaHero obiero oopazoBanus B mnpenenax ocBoeHust OIl CIIO na 6a3ze OCHOBHOTO
obmero oopazopanus (IITICC3).



1.IIACIIOPT PABOYE! ITPOI'PAMMABI

1.1. Obnacms npumenenusn paboueii npozpammeol:

PabGouass mnporpamma y4eOHOM JUCHUIUIMHBI «MaTeMaTuka» SBISETCS YacThIO
OporpaMmbl  MOArOTOBKHM — crneruanuctoB cpeadero 3BeHa (IIMICC3) mno panHOM
crenuaibHOCTH W pa3pabotaHa Ha ocHoBe TpeboBanuit ®I'OC cpeanero o6miero
o0pa3oBaHUsl, TNPEIBSABISAEMbIX K CTPYKTYpE, COJCPKAHUIO U pe3yjibTaTaM OCBOCHUS
y4eOHON IUCHUIIIMHBI «MaTemaTuka», U B COOTBETCTBMU ¢ PeKOMEHIanusMu TI0
OpraHM3aliM TOJY4YeHHUS CpEAHEro oOImero oO0pa3oBaHUs B TMpeAelaX OCBOCHHS
o0pa3oBaTeNbHBIX MPOTPAMM CpPEIHETO MPOdEeCcCHOHANBHOTO O0pa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHMs C y4eTOM TpeboBaHMi (heepaabHBIX TOCYJapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB U MOJIy4yaeMOil Mpo(decCUuu WIH CIEeNUaIbHOCTU CPEIHETO
poQecCHOHAIBHOTO 00pa3oBaHus (MMCcbMO JlenapTameHTa rocyapCTBEHHOW MOJUTUKH B
chepe moaroroBku padouunx kaapos u AI1O Munobpnayku Poccun ot 17.03.2015 Ne 06-
259).

Pa3pabotana Ha OCHOBE MNPUMEpPHOUN MporpamMmbl 00IE00pa30BaTENbHON y4eOHON
TuCIUIUINHBL «MareMmaruka: anreOpa U Hayaja MaTeMaTHYeCKOro aHanu3a; TeOMETPHsI»
st podecCHOHANBHBIX 00pa30BaTeIbHBIX oOpraHu3anuii aBTopa bammakoBa M.I.,
onoopennont ®I'AY «OUPO» Munobpuayku Poccum, 2015, ¢ yyeToM TEXHHUYECKOTO
po@uIIst MOTy4aeMoro MpodeccuoHamTbHOTO 00pa30BaHMUS.

1.2 MecTo y4eOHOi TUCIUILIUHBI B Y4eOHOM IJIaHe

VYyebOnas aucuuiuimHa «MareMaTukay BXOJUT B 0011e00pa30BaTeIbHbIM YUEOHBIA IIMKI
OUCIUIUIAH, B TPYNMy MNOpOQUIBHBIX AUCHMUILINH, (OPMUPYEMBIX W3 005S3aTeIbHBIX
npeaMetHbix obnacteit GI'OC cpennero olmiero 00pa3oBaHMs, IS CIEHHATBHOCTEH
CIIO counanbHO-3KOHOMUYECKOTO MPOQHIIS.

1.3 Pe3yJbTaThl OCBOCHUSA Y4€0HOU TMCHMILTHHBI

B pesynbTaTe ocBoeHUs y4€OHOU JUCITUTUTMHBI 00YJarONTUHCS JOJIKEH YMETh!

o BRIMONMHATE  TOXACCTBEHHBIE MPeoOpa3OBaHMsI  BBIPAKCHUH,  COJIEpPKAIIUX
CTENEHHbIE, TIOKa3aTelIbHbIe, JIOTApU(PMUYECKHE U  TPUTOHOMETPUUECKHE
BBIPAYKCHUSI.

o Ctpouth rpadvKu  CTENEHHOM, TMOKa3aTelbHOM, Jorapudmuyeckon U
TPUTOHOMETPUUECKUX (QYHKITUH.

o Pemate mpocreillime ypaBHEHHsT M HEPABEHCTBA, COACPIKAIINE CTENECHHBIE,
NOKa3aTelIbHbIE, JIOTapu(PMUUECKUE U TPUTOHOMETPUYECKUE (DYHKIIMH.

« 300paxxath reomerpuyeckue (GUrypbl Ha YepTEXKe W MPOU3BOJIUTH MPOCTEHIIINE
MOCTPOEHHMS Ha MIJIOCKOCTH.

e BeimmonHATE omnepanuu Hag BEKTOPaMH W IOJB30BAaThCS CBOWCTBAMHM 3THX
omnepanui.

B pe3ynbraTe ocBoeHHs yueOHOM TUCIUIUIMHBI 00YYarOUiCs JOIKEH 3HATH!

« CBOICTBa apu(METHIECKOTO KOPHSI HaTypalbHON CTETICHU;

 CBOWCTBA CTEIIEHU C PALIMOHAIBHBIM [10KA3aTENEM;



* CBOICTBa JTIOTapu(PMOB U OCHOBHOE JIOTapU(PMHUUECKOE TOKIECTBO;

¢ OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBL;

o TAOJIMILY TTPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIMIA;

¢ AKCIOMBI CTEPEOMETPUU, OCHOBHBIC TIOHSATHS W YMETh MPUMEHATh UX TNpH
pelIeHnH 3a1a4

I]enwro u3yuenus TUCUUILTMHBI «MatemaTtukay siBisieTcs popMUpoBaHUe y CTYACHTOB
o0mux U TNpodecCUOHATBHBIX KOMIETEHIUH, HEOOXOJUMBIX JMJiI Kaue€CTBEHHOIO
ocsoenusi OIIOIT CIIO Ha 0Gaze OcCHOBHOTO OOIIET0 OOpa30BaHMUS C MOJYyYEHUEM
cpenHero o6bmero oOpa3oBaHHs — MPOTPaMMbl MOJATOTOBKU KBaJTU(UIIUPOBAHHBIX
pabouunx, CiIyKalux, MPOrpaMMBbI TTOATOTOBKU crienancToB cpeaHero 38eHa (I1TTKPC,
[ITIICC3), HeoOXOoAMMBIX J[UIsl OCYLIECTBIEHUS MNPOPECCUOHAIBHOM JEATEIbHOCTH
OyAyIIero crenuanucTa Ha OCHOBE OBJAJCHUS COACPKAHMEM AUCHUIUIMHBL. OOmune
eI M3y4YeHUS MAaTEeMAaTHKH TPATUIIMOHHO PEaU3yIOTCS B YETBHIPEX HAIPABJICHUAX —
oOuiee mpenacraBieHue 00 UAEIX U METOJaX MaTeMaTHKH, UHTEIEKTyaJIbHOE Pa3BUTHE,
OBJIaJICHE HEOOXOAUMBIMU KOHKPETHBIMHM 3HAaHUSMU M YMEHMSIMH, BOCIIUTATEIBHOE
BO3/ICHCTBHE.

3aoauu no obecneueruro OOCMUNCEHUSL Yenu.

e (¢opMHupoBaHHWe NPEACTABICHUN O COLUANbHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(dakTopax CTaHOBJICHUS MaTEMaTHKH;

® pa3BHUTHE JIOTUYECKOTO, ANITOPUTMUYECKOTO M MATEMATHIECKOTO MBIIIJICHHS;

e OBJIA/IeHHEe MATEeMAaTUYCCKUMHU 3HAHWSIMH W YMEHHSIMH, HEOOXOANMBIMU B
MOBCEIHEBHON KU3HU, JJI1 M3YyYEHUS CMEXHBIX €CTECTBEHHOHAYUHBIX IUCUUIUIMH Ha
0a30BOM YpPOBHE M JUCHMIUIMH MPO(PECCHOHAIBHOTO LUKIA, Ui TOJy4YeHUs
oOpa3oBaHus B 00JaCTIX, HE TPEOYIOMUX YTIITyOJIEHHON MaTeMaTH4YeCKOW MOJITOTOBKU U
MPUMEHEHUS TTOJIYYCHHBIX 3HAHUN MPU PEIICHUN Pa3INYHbIX 3a/1a4;

e BOCOHTAHME CPEACTBAMH MATEMATHKU KYyJIbTypbl JUYHOCTH, TOHUMAHHS
3HAYUMOCTH MaTeMaTUKH JUIsi HAyYHO-TEXHHUYECKOTO Tporpecca, OTHOIICHHA K
MaTeMaTHKe KaK K 4acTH OOIIeYeIOBEYeCKON KYJIbTYphl, YHUBEPCAILHOM S3BbIKE HAYKH,
MO3BOJIAOIIEM OMHCHIBATh M U3Y4YaTh PEAbHBIE MPOIIECCHI U SIBICHUSI.

Ocsoenue coodepoicanust yuyebHou Oucyuniunvl «Mamemamuxka» obecniednBaeT
JOCTUKEHHUE CTYJIEHTAaMH CIICAYIOLIUX pe3yabmanog:.

JUYHOCHIHBIX.

JI1.chopMupOBaHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE

HayKH, CpPEACTBE MOJICIMPOBAHUS SBICHUA M TPOIECCOB, 00 HAEAX W MeETolax

MaTeMaTHKH;

JI2 moHWMaHHME 3HAYUMOCTH MAaTEMAaTHKH IJs HAYYHO-TEXHHYECKOTO Tporpecca,

c(OpPMUPOBAHHOCTh OTHOLIEHHsS] K MaTeMaTHKe Kak K YacTh OOIIeueIOBEUYECKOil

KyJbTypbl 4epe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTHS MaTeMAaTHUKH, 3BOJIOLUEH

MaTeMaTHUYECKUX HJICH;

JI3 pasBuTHEe JIOTMYECKOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOIO  BOOOpaKeHHUS,

ANTOPUTMHYECKOUN KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs

Oynyiield MpopecCHOHAIBHON AESTENbHOCTH, JIA MPOJOJDKEHUS 00pa3oBaHUS U

caMmo00pa3oBaHus;



JI4 oBnageHne MaTeMaTHYECKHMMH 3HAHUSMH W YMEHHSIMH, HEOOXOAWNMBIMHA B
MOBCEIHEBHOM JKHU3HU, JJII OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX NHUCIUIUIMH U
JTUCIUIUIMH TPO(EeCCHOHANBHOTO UK, 7S MOJTy4YeHus: 00pa3oBaHus B 00J1aCTAX, HE
TpeOyrouX yriayOJeHHOW MaTeMaTU4eCKOM MOATOTOBKH;

JI5 roTOBHOCTh M CIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEW JKM3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIECHTHOM MPO(PECCUOHAIBHON U OOILIECTBEHHOM JAESITENbHOCTH;

JI6 TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPUECKOW M OTBETCTBEHHOMU
NEATEIIbHOCTH;

JI7 TOTOBHOCTH K KOJUIGKTMBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBarenbHOM, 00IIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIEA0BATEIbCKOM, TPOSKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

JI8 oTHomeHne K mpodeCCHOHANTBHONU AESITENIBHOCTH KaK BO3MOYKHOCTH y4acTHs B
pelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIITMOHATBHBIX MPOOJIEM;
MemanpeomenmHlxX:

MII1 ymeHure caMOCTOSATENIBHO ONPEAENATh LEIHU ACATEIBHOCTH U COCTABIATH IJIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJb30BAaTh BCE BO3MOXHBIE PECYpChl ISl  JTOCTUKEHUS
MOCTABJICHHBIX IIEJIEM M peaju3allii IUIAHOB JESATEIHHOCTH; BBIOMpATh YCIEIIHbIE
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

MII2 ymenue npoyKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NEeATEeIbHOCTH, YUYUTHIBATh MO3UIUU JPYTUX YYACTHUKOB ACATEIBLHOCTH, d3()PEKTUBHO
paspemniath KOH(MIUKTHI,

MII3 BianeHre HaBbIKAMU TO3HABATEIBHOM, Y4E€OHO-HCCIIENOBATEIBCKOU U
MPOEKTHOM JIESITENIbHOCTH, HaBBIKAMHU pa3pelieHus MnpoosieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOMCKY METOJOB PELICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B TTO3HAHUS;

MII4 T10TOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbHOM  HMH(OpPMAIMOHHO-
MO3HABATEJIbHON JIESITEIbHOCTH, BKJIIOYAs YMEHUE OPUEHTUPOBATHCS B PaA3THMUHBIX
UCTOYHUKAX WHGOpPMAIUM, KPUTUYECKH OICHUBATh M  WHTEPIPETUPOBATH
uH(}OpMaIHIO, TTOIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

MIIS5 Biasenue S36IKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTHYHO M TOYHO W3JIaraTh
CBOIO TOUKY 3pEHUSI, UCIIOIb30BaTh aJIeKBATHBIC SI3IKOBHIE CPECTBA;

MII6 BnaneHne HaBbIKAMU NTO3HABATENLHON PEPIIEKCUU KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEUCTBUIN U MBICIUTEIbHBIX IPOILIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HaHUA U HE3HAHMUSI, HOBBIX [T03HABATEIIbHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS;

MII7 neneycTpemMI€HHOCTh B MOMCKAX U MPUHATUM PEUICHUH, COOOPa3UTETHLHOCTh U

UHTYUIIUS,  Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEJCTABJICHUH;  CIHOCOOHOCTH
BOCIIPMHUMATh KPAacoOTy U TApMOHUIO MUPA;
npeomemmuulx:

I11 copMupoBaHHOCTH MPE/ICTABICHUNA O MaTEMAaTHKE KaK YaCTU MUPOBOM KYJIbTYpPbI
U O MECTE MaTeMaTUKH B COBPEMEHHOW IMBIJIM3AIMH, O CIIOCO0AaX OMHCaHUsS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJIEHUN PEATbHOTIO MUPA;



12 chopMHUPOBAHHOCTH MPEACTABIACHUN O MATEMAaTHYECKUX TMOHATHUAX KakK o
BOKHEHIIMX MAaTEMAaTUYECKUX MOJEISIX, MO3BOJIAIOIIMX ONKCHIBATh U U3y4YaTh pa3HbIC
IIPOLIECCHl M SIBJICHUS; ITOHMMAaHWE BO3MOXHOCTH AKCMOMAaTHYECKOTO IIOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

I13 BiageHne MeTONAMM JOKA3aTeNbCTB W AJITOPUTMOB pPEUICHUs, YMEHHE HX
IPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1aY;

I14 BnageHue  CTaHAAPTHBIMM  IpUEMAMM  PEIICHHMsS  palMOHAIBHBIX U
UPPALMOHAIBHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPaBEHCTB, UX CHCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMmM, B TOM
yucjae U1 NOMCKA NYyTHM pPElEHHWs W WUIIOCTPAaUuy pEIICHUs YPaBHEHUM W
HEPABEHCTB;

I15 chopmMupoBaHHOCTh TPEACTABICHUNA OO0 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO
aHaJIM3a U UX CBOWCTBAX, BIaJCHUE YMEHHUEM XapaKTEPU30BaTh

I16 noBenenne QpyHKIMNA, UCTIOIB30BAaHUE MTOTYUECHHBIX 3HAHUN JJ1 ONMCAHUS U
aHaJM3a pEeAbHBIX 3aBUCHMOCTEW;

I17 BnageHrie OCHOBHBIMU MOHSATHAMU O IJIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTD YMEHMUSI
pacrno3HaBaTh Ha YEPTEKaAX, MOJEIIAX U B PEAIbHOM MHUPE T€OMETPUUYECKUE PUTYPBI;
IPUMEHEHUE U3yUYEHHBIX CBOMCTB Fr€OMETPUUECKUX GUTYp U (HOPMYIT JUIsl peIICHUs
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

18 copmupoBaHHOCTH MPECTABICHHI O MPOLIECCAX U SABJICHUAX, UMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pe€ajibHOM MHpE, 00
OCHOBHBIX MOHSATHUAX JJIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUM HAXOINUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUI B MPOCTEHIINX MTPAKTUYECKUX
CUTYalMSIX U OCHOBHBIE XapaAKTEPUCTUKY CIIyYailHbIX BEJIUYMH;

I19 BnaneHne HaBBIKAMU UCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIpU
peleHnH 3aaa4.

2 COAEP)KAHUE YUEBHOM JUCHUILINHBI <MATEMATHUKA»

BBenenue

MatemaTrKa B HayKe, TEXHUKE, SKOHOMHKE, HH(OPMAIMOHHBIX TEXHOJOTHAX U MPaK-
THYECKOW jaestenbHOCTH. llenmm W 3amadu W3ydeHWS MaTeMaTHKHA IPH OCBOCHHH
npodeccuit CI1O u cnenmansuocteit CIIO.

AJITEBPA

Pazsumue nousmus o uucine

Henbie wu parmuoHanbHble uwucna. JleWictButenbHble uucna. [lpubaudicenuvie
eviyucaenus. Komnaexcuole uucna.

Kopnu, cmenenu u nocapughmoi



Kopuu u crenenn. KopHu HaTypaJlbHOM CTENEHU U3 YKCa U UX cBoiicTBa. CTeneHu ¢
palMOHAIIBHBIMU TOKA3aTeNIsIMU, UX CBOMCTBA. CTENEHU C JIEUCTBUTEIBbHBIMU MOKAa3aTe-
nsmu. Ceoticmea cmeneru ¢ 0eucmeumenbHblM NOKA3amenem.

Jlorapupm. Jlorapugm umciaa. OcHoBHOEe JorapupMUyYECKOe TOXKIECTBO.
Jlecatuunble U HaTypaidbHbIle Jorapudmel. [IpaBuna aeicteuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue anredpanveckux Boipaxennid. [[peobpasoBanue paiioHaIbHBIX,
HppalMOHAIbHBIX CTEIIEHHBIX, IOKA3aTEIIbHBIX U JOTapU(PMUUECKUX BHIPAKEHUM.
Ilpakmuueckue 3anamus

ApudmMernueckne ACHCTBUS HaJ YHCIAMH, HAaXOXICHUE MPUOIMKCHHBIX 3HAYCHUN
BEJIMYMH W TIOTPEIIHOCTEH BBIYUCICHHUHN (aOCOTIOTHONW M OTHOCHUTEIBHOW), CpaBHEHUE
YUCIIOBBIX BBIPAKCHUMU.

Brrunciienre u cpaBHEeHHE KOpHEN. BBITONIHEHNE pacYeTOB C pAIUKAJIaMH.

Pemienne wuppanmoHaNbHBIX ypaBHEHMM. HaxokIeHWe 3HAYEHMM CTENEeHEeW C
paloHadbHBIMU TOKa3zarensiMu. CpaBHeHue crteneHeil. [IpeoOpa3zoBaHus BbIpakeHUl,
COZIEpIKaIUX CTENEeHU. Pemenne nokas3arenbHbIX YPaBHEHUMN.

Pewenne npukiagHbIx 3a1a4.

Haxoxnenue 3HaueHui jorapudma 1Mo MNpoU3BOJIBHOMY OcHoBaHMIO. Ilepexon ot
OJTHOTO  OCHOBaHMsSI K JpyroMmy. BpluncieHue u  cpaBHEHHME Jorapudmos.
JlorapupmMupoBaHue U TOTEHIUPOBAHUE BBIPAKEHUM.

[TpuOnu>KeHHbIE BRIUMCIEHUS U PEIICHUS IPUKIIAHBIX 3a/1a4.

Pewenue norapu(Muyeckux ypaBHEHHM.

OCHOBbBI TPUT'TOHOMETPUU

OCHOBHBIE TOHATUS
Pannannas mepa yria. BpamarensHoe nBuxkenue. CHHYC, KOCUHYC, TAHT€HC U KOTaH-
I€HC YnCIa.

OcHOBHBIC TPUTOHOMCTPHUUYCCKHC TOXKICCTBA

®opmynsl npuBeneHuss. Popmynsl cinoxeHus. Oopmynsl yaBoeHus Dopmynvt noo-
BUHHO20 Y2/a.

[IpeoOpazoBanus NPOCTEHIIMX TPUTOHOMETPUUECKHUX BBIPAKEHUM

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKHX (YHKUMNA B MPOU3BEIACHHE U
MIPOU3BEIICHUSI B CYMMY. BulpadsiceHue mpucoHomMempuueckux QyHKyuu uepe3 maHeeHc
NOJIOBUHHO20 ap2yMeHma.

TpuroHoMeTpruecKkue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreitmme TpUroHOMETPUYECKUE YpaBHEHUS. [Ipocmeuuiue mpucoHomempuieckue
HepageHcmeaa.

OOpartHpie TpuroHOMeTprudeckrne (PyHKITMU. APKCUHYC, apKKOCHHYC, apKTAaHTESHC.

Ilpakmuueckue 3anamus

PaananubIii MEeTON M3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C IPAJyCHOU MEPOM.



OcCHOBHbBIE TPUTOHOMETPHUECKHUE TOXKAECTBA, (POPMYJIBI CIIOKEHHUS, YABOCHHUS, IPE00-
pa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B MpPOU3BEACHHE, MPeoOpa3zoBaHUE
NPOU3BEJCHUS  TPUTOHOMETpUYEeCcKMX  (QyHkiuii B cymmyro  [lpocreiiime
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA.

OOparHble TPUTOHOMETPUYECKHUE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIMU, UX CBOMCTBA U TPAGUKU

Oyukuuu. OOMacTh ONpeneNeHds W MHOXKECTBO 3HauyeHWid; rpaduk (yHKIUH,
nmocTpoeHue rpadgukoB GyHKIINUNA, 3aTaHHBIX PA3THIHBIMHA CTIOCOOAMH.

CaoiicTBa pyHKIIMH. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPHO-
TUIHOCTh. [IpOMeXyTKHM BoO3pacTaHus M YOBIBaHHWS, HaWOOJbIIEe W HAMMCHBIICE
3HAUYCHHUS, TOYKH  JKCTpemyma. [ padwmueckas  wHTepnperamus.  [Ipumepbr
(YHKIMOHATBHBIX 3aBUCUMOCTEN B peabHBIX MPOLIeCcCax U SBICHUAX. ApudMeTHYECKUE
onepauuu Hajn GyHkuusamu. Cnoxnas ¢yHkuus (kommosunus). [lonamue o
Henpepvl8HOCMU (OYHKYUU.

Oo6parnbie GyHkuuu. Ob6aacmes onpedenenuss u 001ACMb  3HAYEHUU O0OPAMHOU
¢dyukyuu. I paguk obpamnotl pynkyuu.

CrenenHble, IOKa3aTeNbHbIE, JOTapU(PMHUUECKUE U
TpUroHomeTpuueckue GpyHkuuu. O0paTHbie
TPUTOHOMETPUUYECKHE PYHKIIUU

Onpenenenus PyHKIMMA, UX CBOWCTBA U TpaPUKH.

[IpeobpazoBanus rpadukos. [lapanienbHbI MEPEHOC, CUMMETPHUST OTHOCHUTEIIHHO
OCe KOOpAWHAT M CHUMMETPHUS OTHOCHTEIBHO Hadaja KOOPAWHAT, CHMMETPHS
OTHOCHUTEJIBLHO MPSIMOK Y = X, pacTsHKEHUE U CKATHE BJIOJIh OCEH KOOPIMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCUMOCTEN MEX]y MIEPEMEHHBIMU B PEATBHBIX MPOIECCaX U3 CMEKHBIX
muciuiuind.  Onpenenenne ¢QyHkiuid. Iloctpoenne u ureHue rpaduKoB (QYHKIUH.
Uccnenoanune Qynkiuu. CBONCTBA JIMHEWHOW, KBAaJPATUYHOW, KYCOUYHO-JTHMHEHHOW M
npoOHo-muHelHoN ¢GyHkiui. HenmpepbiBHble U nepuoandeckue ¢yHkinuu. CBOWCTBA H
rpaduky cuHyca, KOCHHYca, TaHTeHca U KoTaHnrenca. O0partHpie GYHKIIMH U UX TpaduKu.
OOpartnpie TpuroHomerpuueckue Qynkuu. IIpeoOpasoBanus rpaduka GyHKIHH.
I"apmonuueckue konedanus. [Ipukiiaaupie 3aaaun.

[ToxazaTenbHbBIC, TOTapUPMUICCKHEC, TPUTOHOMETPUICCKHUE YPAaBHEHUS U

HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHocaegoBaTebHOCTH. CnocoOb1 3aJJaHUS u CBOICTBa YUCIIOBBIX
nocyienoBareabHocTe. llowsamue o npedene nocneoosamenvrocmu. Cyujecmeosanue
npedena  MOHOMOHHOU  O2pauuyeHHou  nociedosamenvhocmu.  CyMMUpOBaHUE
nmocyenoBaTebHOCTe. beckoHeyHo yObIBaromasi reoMeTpUYecKas TPOTPeccUus H ee
cyMmMa.
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IpousBonnasi. Ilonstue o mpou3BogHON (YHKIUHU, €€ TEOMETPUUYECKUH W
¢u3nueckuil cmbIca. YpaBHEHHE KacaTeabHOW K rpaduky ¢ynkuuu. IlpomsBoanbie
CYMMBbI, Pa3HOCTH, MPOU3BEACHUS, YacTHbIEC. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢yskiuii. IlpuMeHeHue NPOM3BOAHOM K HCCIENOBAaHUIO (YHKUUNA U IOCTPOEHUIO
rpadukoB. [Ipouszso0nsie 0OpamHol GyHKyuU u KOMROUYUU PYHKYULU.

[Tpumepsl HCTIONB30BaHMS MPOU3BOAHOM AJII HAXOXACHUS HAWIYYIIEro pEIICHUs B
NPUKIIAHBIX 3aa4ax. Bropas npou3BoaHas, ee reoMeTpu4eCKUil U (PU3UUECKUN CMBICII.
Haxoxaenre ckopocTH JiIs po1iecca, 3aJaHHOro (hOpMYIIOi U rpapuKoM.

IlepBooOpa3nass wm wuHrerpaJj. IIpuMeHeHHe ONpENENeHHOr0 WHTErpajga s
HAXOXJICHUS IUIOMIAAM KpHuBOJUHEHHON Tpameruu. Popmyna Heiorona—IleliOHuna.
[Ipumepsl mpUMEHEHHsI UHTETpajia B PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

YucnioBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHus, BBIYMCIICHUS YWIEHOB MOCIIE0-
BarenbHOCTH. [lpenen nocnenoBarensHocTU. beckoHeuHO yObIBarolasi reoMeTpuuecKas
IIPOTPECCHSL.

[Ipon3BoaHas: MEXaHUYECKUN U TEOMETPUUECKUI CMBICII ITPOU3BOAHOM.

VYpaBHeHue KacaTesnbHOH B 00mmeM Buje. [IpaBuna u ¢popmyinsl auddepeHurnpoBanus,
TabJIMLa IPOU3BOAHBIX 3JIEMEHTapHBIX (yHKIUH. VccnenoBanue GyHKIUU C IIOMOIIBIO
npou3BogHONW. HaxoxaeHue HanOoJbIIero, HaMMEHbBIIEr0 3HAYEHUS U SKCTPEMAaJIbHBIX
3HaYeHUHN QyHKLINU.

WNurterpan  u mnepBooOpa3Has. Teopema Hptorona—IJleitonuna. Ilpumenenue
MHTErpaja K BBIYMCICHHUIO (PM3HMUECKUX BEJIMYUH U IIOIIA/IEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUssT M CHCTeMbl YypaBHeHWil. PannoHanbHble, HpPpPALMOHAIBHBIC,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHHS U CUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IPUEMBI UX PEIICHUS (Pa3I0KEHUE HA MHOKUTENH, BBEICHUE HOBBIX HEU3-
BECTHBIX, MMOJCTAHOBKA, TpaUUECKUI METOJ).

HepaBencrBa. PannoHnanbsHble, UppallMOHAIIBHBIE, IOKA3ATEIIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PELICHUS.

HUcnoab3oBanue cBoiicTB U rpa¢gukoB (GyHKUHUNA NPU pellieHMH YPABHEHMH U
HepaBeHCTB. Meron wuHTepBaioB. M300pakeHne Ha KOOPAMHATHOM IIJIOCKOCTU
MHOKECTBA PEIIEHNN YPABHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CHUCTEM.

Ilpuxknaonwvie 3a0auu

[IprMeHeHne MaTeMaTUYECKUX METOIOB JIJISl PELIEHUS COAEPKATEIbHBIX 3a/1a4 U3 pas-
JUYHBIX 00JacTel HAYKH U MPAKTHKHU.

Nurepnperanus pe3yiibraTa, y4eT peajbHbIX OTPAHUYCHUM.

Ilpakmuueckue 3anamus
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUil. [IpeoOpa3oBanuie ypaBHEHUN.
OCHOBHBIE IPHUEMBI pELLICHUs ypaBHEHUN. Penienue cucrem ypaBHeHui. Vcronp3oBanue
CBOMCTB U rpaukoB QyHKUMN AJI pEeLICHUS] ypaBHEHUI 1 HEPaBEHCTB.
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KOMBUHATOPUKA, CTATUCTHUKA U TEOPH S BEPOSITHOCTEN
DneMeHTbl KOMOWHATOPUKH

OcHOBHBIE TIOHATHS KOMOWHATOPHUKH. 3aJayd Ha TMOJCYET Yucia pa3MEIlCHUM,
NEPECTAaHOBOK, coueTaHuil. Pemenue 3amau Ha nepebop BapuantoB. Popmyna OGuHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO uimentoB. Tpeyronbauk [lackans.

DNeMEHThI TEOPUHU BEPOATHOCTEN

CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSITHOCTEH. [lonsamue o
He3agucumocmu coovimuul. JJUucKkpemnas cry4aunas eIudund, 3aKOH ee pacnpeoeieHus.
Yucnosvle xapaxmepucmuku OUCKpemHOU CAyYauHou eeaudunwvl. llonamue o 3axkoue
OobUUX YUCen

DJEeMEHThl MaTEMAaTUUYECKOM CTaTUCTUKU

[IpeacraBnenre naHHBIX (TaONMIIBI, JUATPAMMBbI, TpadUKH), ceHepanrbHas COB0KYN-
HOCMb, 8bIOOPKA, cpedHee apupmemuueckoe, meouana. I[lonamue o 3adauax mamema-
MU4ecKou Cmamucmuxu.

Pewenue npakmuueckux 3a0ay ¢ npumeHnenuem 8eposSmMHOCMHbBIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopus pa3Butrsi KOMOMHATOPUKHU, TEOPUU BEPOSATHOCTEH M CTATUCTUKU U UX POJIb B
pa3IMuHbIX cdepax 4YeIOoBEYECKOW >KU3HeAesATeIbHOCTH. [IpaBmia KOMOWHATOPHUKH.
Pemenne koMOMHATOPHBIX 3adad. Pa3MmenieHus, coyeTaHusi U TEpPEeCTaHOBKU. buHOM
Herorona u tpeyronpnuk Ilackans. Ilpukimanseie 3amaqn.

Kiraccuueckoe onpenenenue BEpOITHOCTH, CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME
BeposiTHOCTEW. Bbiuncienue BepositTHocTel. [lpuknanuele 3amaun. I[IpeacraBnenue
YUCIIOBBIX JaHHBIX. [[pukitaiHbie 3a1a4uu.

I'EOMETPHUA

Hpﬂsze Uu njiockocmu 6 npocmpancmee

B3aumHoOe pacrionoxkeHnue IByX IPsAMBIX B IIpOCTpaHCTBE. [lapaimienbHOCTh NpsAMON U
mrockocTu. IlapamienbHOCTh M1ockocTer. IlepneHauKyIsIpHOCTb NMPSIMOM U IIJIOCKOCTH.
IlepnieHAUKyISp U HAKIOHHASL. YTOJ MEXAY NMPSIMON U IUIOCKOCTHIO. JIByIrpaHHbIN yTOJI.
Yroa Mexay IIocKoCTAMU. [IepneHIuKyIsSpHOCTh ABYX MIIOCKOCTEM.

['eomerpuueckue  mnpeoOpa3oBaHMsl  MPOCTPAHCTBA:  MapajlieNbHBIA  MEPEHOC,
CUMMETPHUSI OTHOCUTEIBHO IVIOCKOCTH.

[TapannensHoe mpoekTupoBanue. /lnowads opmozonanvrou npoexkyuu. V3o0paxxenue
IPOCTPAHCTBEHHBIX QUTYD.

MHororpasnHuku
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Bepmunsl, pebpa, rpanu MHOTOTpaHHUKA. Pazsepmra. Muozoepannvie yenvl. Buiny-
Kavle MHoz2oepanHuku. Teopema Jiinepa.
[Tpusma. [psimas u naxnonnas npusma. [IpaBunbsHas npusma. [apamtenenunes. Kyo.

[Tupamupa. [IpaBunpHas nupamuga. Y ceueHHas nmupamuaa. Terpasap.

CummeTtpuu B KyOe, B apajuiesienurneie, B mpusMe u nupamuae. CedeHus

Ky0a, MPU3MbI U TUPAMUJIBL.

[IpeacraBienure 0 MpaBUIBLHBIX MHOTOTPaHHUKAX (TETpadipe, KyOe, oKTarape, 1oje-
Ka3JIpe U UKOCAdJIPE).

Tena u TOBEPXHOCTH BpaICHUS

Hunuuap v koHyc. Y ceueHHblil KoHyc. OCHOBaHUE, BHICOTA, OOKOBasi HOBEPXHOCTH, 00-
pasyromias, pazsepTka. OceBble CeUeHHUs U CEeUeHUs, mapauienbHble ocHoBaHuIO. [1lap u
ctepa, ux ceuenus. KacarenbHas miockocTs K cepe.

H3M€peHI/IH B I'COMCTpHUHU

O6bem u ero uzmepenue. MaterpansHas ¢hopmysna oobema.

®opMynbl 00beMa Ky0Oa, MPSIMOYTOJBHOTO MapaijiesienuIeia, MTPU3Mbl, ITUIHMHPA.
®opMmyibl 00beMa MUpaMuibl U KoHyca. DopMyJIbl MIIONIAIA TOBEPXHOCTEN UIUHIPA U
koHyca. @opmynel 00bema 11apa u mionaau cepel.

[Tono6ue Ten. OTHOLIECHUS TUIOIIAEeH TOBEPXHOCTEN U 00HEMOB MTOAOOHBIX TE.

Koopannatel 1 BEKTOpEI

[IpsmoyronbHas (AekapToBa) cHCTEMa KOOpAMHAT B TpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXAY ABYMs TOUKaMU. Y paBHEHUS CPEPDI, NIOCKOCMU U NPAMOU.

Bekropel. Monynb Bektopa. PaBeHCTBO BEKTOPOB. C10KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PaszmoxkeHue BEKTOpA IO HAIPABICHUAM. YTOJI MEXAY ABYMs BEK-
topamu. [Ipoekuuns BekTopa Ha ocb. KoopaumHatel Bekropa. CkanasipHOE NPOU3BEACHUE
BEKTOPOB.

Hcnonp30BaHne KOOpPAMHAT M BEKTOPOB IPU  PEIICHUM MATEMaTUYECKUX U
IIPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aMMHOIO PACHOJIOKEHUS MPAMBIX. YTOJI MEXKIy NpsAMbIMU. B3anmHoe
PACIIOJNIOKEHUE TPAMBIX M IUIOCKOCTEW. [leprneHauKynsp ¥ HAKJIOHHAs K IUIOCKOCTH.
Yron Mexay npsAMON M IJIOCKOCThIO. TeopemMbl O B3aMMHOM PACHOJIOKEHUN MPSIMON U
IJIOCKOCTU. TeopemMa o0 Tpex MEepIEeHIUKYIISPaAX.

[Ipu3Haky U CBOKCTBA MAPAJUICIIBHBIX U NEPIICHANKYISAPHBIX INIOCKOCTEH.

PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTAMHM, MEXIY CKPELIIMBAIOIIMMHUCS MPSIMBIMH, MEXAY HPOU3BOJIbHBIMU
dburypamu B IpoCTPaHCTBE.

[TapamienbHOE NPOEKTUPOBAHME U  €ro  CBOMCTBA. Teopema o niaowaou
OpMO20HANbHOU npoekyuu MHO20)207IbHUKA. B3anmnoe PacCIIONOKEHHE
MPOCTPAHCTBEHHBIX QUTYD.
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Paznuunble BuAbBI MHOTOrpaHHUKOB. VX m3oOpaxenus. CeueHus, pa3BepTKU MHOIO-
rpanHukoB. [lnomaap noBepxHoct. Buabl cumMerpuit B mpoctpanctBe. CUMMETpUs Tel
BpalleHs] 1 MHOTOTPaHHUKOB. Brruucienue miomaaei 1 o0beMoB.

Bexropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpJIMHAT B MTPOCTPAHCTBE.

VYpaBHeHuEe OKpY>KHOCTH, chepbl, IockocTu. Paccrosinne Mexay Toukamu. JlecTBust
C BEKTOpaMH, 3aJlaHHbBIMU KoopauHatamu. CKalsipHOE TMPOU3BEICHUE BEKTOPOB.
BekTtopHoe ypaBHeHME TpsIMOM M IUIOCKOCTH. Vcmoiib3oBaHHME BEKTOPOB IIPH
J0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

JIs1 BHEAyIUTOPHBIX 3aHITUN CTYyJEHTaM HapsAy C pEIICHUEM 3a7ad U BBINOIHEHUS
MPAKTUYECKUX 33JIaHU MOXKHO MPEUIOKUTH TEMbI HCCIIEOBATENBCKUX U pe(epaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpPHM OTHCNBHBIX MEJKUX 33Jad W YNPaKHEHUU
MIPEAJIaraloTCs CIOKETHBIE 3a/laHus, TPEeOyIOUIUe IIIUTENbHOW pabOThl B paMKaxX OJIHON
MaTeMaTUYECKOU CUTyalluud. ITU TEMbI MOTYT OBITh KaK WHJIUBHUAYaJbHBIMU 33JIaHUSIMU,
TaK ¥ TPYIIIOBBIMH JIJI1 COBMECTHOTO BBITIOJTHEHHUS HUCCIIEIOBAHUS.
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3.TEMATUYECKOE IINTAHMPOBAHUE
C y4eToM npoduis yaeOHOW TUCITATIITUHBI

[Ipu peanuzanuu coaepkanusi 00IIe00pa3oBaTENIHHON YIeOHON UCITUTUTHHBI
«Maremaruka» B mnpenenax ocBoeHuss OIl CIIO Ha 6a3e OCHOBHOIrO 0OIIEro
oOpa3oBaHus ¢ noiaydeHueM cpeaHero ooduiero odpaszosanus (IITIICC3) makcumanbHas
yueOHas Harpy3ka oOy4aronuxcsi COCTaBIISIET:
* no cnermanbHocTd CIIO comumanbHO-3KOHOMUYeckoro mpodwmist — 351gac. U3
HUX  aynutopHas  (oOsi3aTenibHasl)  Harpy3ka  OOydYaroUIuXcsi,  BKJOYas

MpaKTUYECKUE 3aHATHS, — 164 dYaca; BHeayJquTOpHAs CaMOCTOSATEIbHAs padoTa
ctyneHTtoB — 187 gaca.
TEMATHUYECKWH ITJIAH

[Tpodunb — coruanbHO-?KOHOMUYECKUI
CnenmansHoctb — 39.02.01 Counanbhas pabota

Bup y4eOHoii padoThl KoaunuyecTBo
4acoB
IMpodpunan
npogecCHOHAIBLHO
ro oopazoBanus
CONHMAJILHO- _
IKOHOMHYECKHUIi
AynurtopHbie 3ausatus. Coaepxanue CneuuanbHOCTH
o0yueHust C1io
39.02.01
BBenenue 2
PasButue nmoHsTHs 0 YHCIe 8
KopHu, crenenu u sorapumsl 16
ITpsiMble U MJIOCKOCTH B TPOCTPAHCTBE 16
Kom6unaropuka 10
KoopauHaTsl 1 BEKTOPBI 10
OCHOBBI TPUTOHOMETPUU 20
OyHKIMH 1 TpauKH 16
MHOrorpaHHMKH 1 KpyTJble Tesa 16
Hauana maTremMaTnaeckoro aHaimsa 18
WHTerpan u ero npuMeHeHue 10
DJIEeMEHTBI TEOPUH BEPOSTHOCTEH U 10
MaTeMaTHYECKOW CTATUCTUKHI
YpaBHEHMsI U HEPABEHCTBA 12
Hroro 164
BHeayautopHas camocTosiTeJibHas pafoTa
187
[ToaroroBka BBICTYIUIEHUH 10 3aJaHHBIM TEMaAM,
JIOKJIa/10B, pedepaToB, 3cce, NHAUBUIYAITBHOTO
IPOEKTA C UCTIONb30BAHMEM MH(POPMALMOHHBIX
TEXHOJIOTUH U Ap.
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Ilpomesrncymounasn ammecmauus 6 gpopme
IK3AMeENna
Bcero 351

4 ITPUMEPHBIE TEMbI PEDGEPATOB (JJOKJIAJIOB)
N NHANBUAY AJIBHBIX ITPOEKTOB

* HenpepsiBHbIE 1pOOH.
* IIpuMeHeHue CIOXKHBIX IPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* [lapannenbHOE MPOESKTUPOBAHUE.
Cpennue 3HaYeHUs U X IPUMEHEHHE B CTATUCTHKE.
*  BekTopHOE 3aaHue MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
*  CioxeHue rapMOHUYECKUX KOJIEOaHUN.
*  I'paduueckoe pelieHne ypaBHEHU U HEPABEHCTB.
*  IIpaBuipHBIE U OTYIPABUIIBHBIE MHOTOTPAHHUKH.
*  KoHnueckue ceyeHus U UX IPUMEHEHHE B TEXHUKE.
. [Tonstue nuddepenumana u ero NPUIOKEHUS.
. CxeMbl MOBTOPHBIX UCIBITAHUMN bepHyum.
. HccenenoBanne ypaBHEHU U HEPABEHCTB € MAPAMETPOM.

5. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB VUEBHOI AEATEJIBHOCTH
CTY/JEHTOB

Conep:rauue XapaKkTepuCTUKa OCHOBHBIX BUJIOB
o0yueHus JesITeJIbHOCTU CTYIeHTOB (HAa ypPOBHE y4eOHBIX
e CTBUIN)
Beeneunue OsHakoMJIeHME C POJIbI0 MAaTEMATUKY B HAYKe, TEXHUKE,

9KOHOMUKE, MH(POPMAIIMOHHBIX TEXHOJIOTHUAX U
IIPAKTHUIECKON mesaTeabHocTr. O3HaKOMIIEHUE C IeJISTMU
¥ 3aJavYaMy U3yYeHHUsI MaTeMAaTUKU IIPH OCBOCHUH
apocpeccuit CI10 u cnenmansuocteir CI10

AJITEBPA
Passutue nousarus |Brimosrnenne apudmMeTrnyecKuX IeMCTBUI HAJT YHUCIAMHU,
0 4ucJe coueTas YyCTHBbIE U ITUCbMeHHbIe TPUeMHBI.

Haxomxnenne npub/IMKeHHBIX 3HAYEHUH BeJINYNH 1
IIOTPEITHOCTEH BEIYUCIEHM (a0COTI0THON 1
OTHOCHUTEJIHLHOM); CpaBHEHME YHMCJIOBBIX BEIPAKEHIH.
Haxosxgerme ommmbok B IpeoOpa3oBaHUAX U
BBIYMCJIEHUAX (OTHOCHUTCSA KO BCEM IIYHKTAM IPOrPAMMEBI)

Kopuu, crenenmu, OsHaxoMJIeHHE C IIOHATHEM KOPHS N-Ui CTEIeHH,
norapudMbI CBOMCTBAMH PASUKAJIOB 1 IIPABUJIAMHU CPABHEHISI
KOpHEU.

@OopmyIupoBaHHUE OIpeaeIeHNsI KOPHS 1 CBOMCTB
KopHeli. BerancieHne u cpaBHeHMe KOpHEel, BEIIOJTHEHNe




OPUKUIKN 3HadeHusa KopHs. [IpeodpasoBanme Ynca0BBIX
¥ OYKBEHHBIX BBIPAKEHHM, COIEPIKAIINX PATUKAJIIBI.
BrimosiaeHue pacyeToB 1o popMysiam, Comep ;KM
PamUKAJIBI, OCYIIECTBJIIAI HEOOXOAMMBIE IOICTAHOBKH 1
mpeobdpasoBanus. OpesesieHre paBHOCHILHOCTH
BRIpAsKEHUN ¢ pagukagamu. Perrenne nppairoHaJIbHBIX
YPaBHEHUU.

OsHakoMJIeHUE ¢ IIOHATHEM CTEIeHHU C JeHCTBUTEIbHBIM
II0Ka3aTeJsIeM.

Haxosxmenne sHaueHu cTeIeHH, UCIIOIb3Y S IIPU
HEe00XO0IUMOCTH MHCTPYMeHTaJIbHBIE CPEJCTBA.
3arrceiBaHue KOPHS N-# CTEIIeHU B BUAE CTEIIEHU C
JIPOOHBIM ITOKA3aTeJIeM U HaobOpOT.

@opMyIHpOBAHIE CBOMCTB cTeleHel. Brruncienme
CTemeHeH ¢ parfnoHaJIbHBIM II0KA3aTesIeM, BBIITOJTHEeHNE
MIPUKUIKA 3HAUEHUS CTeIIeHH, CpAaBHEHNE CTeIIeHel.
IIpeobOpasoBanme YMCI0BBIX M OYKBEHHBIX BBIPAKEHMII,
COJIepPsKAIINX CTeIIeHU, IIPUMeHss cBoiicTBa. Perrenue
II0Ka3aTeJIbHBIX YPABHEHHUH.

OsxakoMJIeHUe ¢ IIpUMeHeHeM KOPHeH U cTele el Ipu
BBIYMCJIEHUN CPEIHUX, JeJIEHUH OTPEe3Ka B «30JI0TOM
ceueHum». Perrenne MpUKIaIHBIX 3a0a9 HA CJIOKHBIE
ITPOIIEHTHI

IIpeoGpa3oBanue |BrimosrHeHMe mpeoOpa30BaHU BHIpAKEHUH,
ajnredopanvecKkux ImpuMeHeHne GopMyJI, CBI3aHHBIX CO CBOMCTBAMHU
BBIPAKeHUH crernenei u jyiorapugpmos. Onpegesrenne ob0IacTu
JIOITYCTUMBIX 3HAYEHUH JIOTAPUPMUIECKOTO BHIPAKEHU .
Pemtenne sorapudmudecknx ypaBHEHUH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE Nayuenne paguadHOro MeToa U3MEePEeHUS YTJI0B
MOHATUS BpAIlleHUs U UX CBSI3U C TPayCcHO Mepoii. M3o0paskenue
YIJIOB BpallleHUsI Ha OKPYsKHOCTH, COOTHECeHHe
BEJIMYMHEI yIJIa C €70 PACIIOJIOKEHUEM.
Conep:xauue XapaKkTepuCTUKa OCHOBHBIX BUJIOB
o0y4YeHus esITeJIbHOCTH CTYJI€HTOB (HA YpPOBHE YI€OHBIX
e CTBHIT)
@opMyJIMPOBAHKE OIIPEIeIEHUN TPUTOHOMETPHUYIECKIX
(byHKITHI 1J1 YTJI0B II0BOPOTA M OCTPBIX YTJIOB
MIPSAMOYTOJIHOTO TPEYTOJIbHUKA U 00bsICHeHNE UX
B3aMMOCBSI3U
OcHoBHBIE [TpumeneHre 0OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB
TPUTOHOMeE- JIJIsT BEIYUCICHUS 3HAYEHUH TPUTOHOMETPUUYECKUX
TpUYecKue pyHKITHIH 110 OJTHOM U3 HUX
TOKIEeCTBA
IIpeoopasosanua |lM3ydyeHre 0OCHOBHBIX (pOPMYJI TPUTOHOMETPHUH: (POPMYJIBI
MPOCTEeUIINX CJIOJKEHUsI, VIBOCHUs, ITPe00pa30BaHUSA CYMMBI
TPUTOHOMETPU- TPUTOHOMETPUUYECKUX (PYHKITHUI B IIPOU3BeIeHe 1
YEeCKUX IIPOU3BEIeHUS B CYMMY U IIpUMeHeH!e IIPU BhIYUCIeHUN
BBIPAKEeHUN 3HAYEeHUS TPUTOHOMETPUYECKOTO BEIPAKEHUS U YIIPOIIe-

HMA ero.
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OsHakoMJIeHHE CO CBOHMCTBAMY CUMMETPUHU TOUYEK Ha
eTMHUYHON OKPYIKHOCTH U IIPUMEHEeHUe UX JIJIS BEIBOIA
dopmyn npuBegeHus

IIpocreriimue Pemenwue o hopmysiam 1 TPUTOHOMETPUYECKOMY KPYTY

TPUTOHO- IIPOCTEHNIIUX TPUTOHOMETPUUECKUX YPaBHEHUI.

MeTpHUYEeCKUe [Tpumenenne 00X METO/IOB PEIeHUsT YPABHEHUH

YPaBHEHUS U (mpuBeeHMe K JIMHEHHOMY, KBaJIPaTHOMY, METO/T

HepaeeHcmea Pa3JIoKeHUs Ha MHOKUTEJIH, 3aMeHbBI IIePeMeHHOI) IIpu
peleHnr TPUTOHOMETPUUECKUX YPaBHEHU. Y MeH1e
OTMeYaTh Ha Kpyre PerreHus IIPOCTEeNIITIX
TPUTOHOMETPHUUYECKUX HEPABEHCTB

Apxkcunyc, OsHaxoMJIeHEe C TOHSITHEM 00paTHBIX

APKKOCHHYC, TPUTOHOMETPUYECKUX (PYHKITUH.

APKTAHIr€eHC Yucjia

Nsyuenue ompemesenuii apkCUHyca, apKKOCHHYCA,
apKTaHreHca Jrciaa, opMyIMPOBAHNE UX, H300pasKeHne
HA eIUHUYHOIN OKPYKHOCTH, IPUMEHEeHNe IIPU PelleHnn
ypaBHEHUH

OYVHKIINU, NX CBOMCTBA U TPAOUKHN

OyHKIHUU. OsHaxoMJIeHIe C TOHSITHEM IIepeMeHHOH, IIpuMepaMu
IlousTue o 3aBUCUMOCTEM MEKy IIepeMeHHBIMU.
HEIPEePbIBHOCTHU OsHaxoMmJIeHe ¢ IOHSITHEM Ipaduka, ormpeeseHne
dbyHKINHN IPUHAIJIEKHOCTA TOYKH IPpadUKy PyHKIIHIH.
Omnpenenenne 110 popMyJIe IIPOCTEHINE 3aBUCUMOCTH,
Bua ee rpaduka. Berpaskenue mo dpopmyie ogHOM
mepeMeHHOH yepes3 JIpyTue.
OsHaxomJIeHMe C omipesesieHrneM PYHKITAH,
dopmynupoanme ero. Haxosxaenme odsactu
ompejieJIeHusT U 00JIaCTH 3HAYeHUH PYHKITUN
CeoiicTBa OsHakomJIeHe ¢ TpuMepaMu PYHKITHOHATBHBIX
dbyHEIHN. 3aBUCUMOCTEH B peaIbHBIX IIPOIleccax U3 CMEKHBIX
I'pacpuuecrkas nucruiinHa. O3HaKoOMIIeHHe ¢ JOKa3aTeJTbHBIMU
HUHTepIIpeTanusd. paccyKIeHUAMN HEKOTOPBIX CBOMCTB JIMHENHON U
IIpumepst KBaJIpaTUYHON (PYyHKITUI, TPOBeIeHNe UCCIIeJOBaAHUS
(PYHKIUMOHAJIIBHBIX |JTMHENHOM, KyCOUHO-TUHEHHOH, TPpo0HO-TMHEeHHON 1
3aBHCUMOCTEH B KBaJIPaTHYHOMN (PYHKIHI, TOCTPOEHNE UX IPaduKOB.
peasIbHBIX [Toctpoenne 1 ureHme rpadUKOB (PYHKITHL.
mporeccax u HccrenoBanue pyHKITHN.
SABJIEHUAX CocraBienue BUI0B (DYHKIIUI 10 TAaHHOMY YCJIOBHIO,
pellieHre 3a7a4 HA 9KCTPEMYM.
Brimosrnenne npeobpasoBanmii rpaduka pyHKITH
OGparubie Nayuenne nonsamus obpamuoii ¢hyHKu UL, OTIPeIesIeHIIe
dpyHKIIMT BUA U NOCMPOeHUe epapura 00pamHoli pyHKUUL,
HaxoxcoeHue ee obniacmu onpeodesienus u obacmu
3naueruli. [lppumeHeHMe CBOMCTB PYHKITUH TIPHU
WCCJIeJOBAHUY YpaBHEHUI U peleHn 3a0a4 Ha
axcTpeMmyM. O3HAKOMJIEHHE C TIOHATHEM CJIOYKHOM
QyHKIITIT
Crenenusie, Brruaucienve sHaveHu PyHKITHH 10 3HAYEHUIO
moxKasaTeJibHbIe, aprymenTa. OmpeesieHre mMOJIOMKEHUST TOYKHA HA
norapudmMuvYecKkue |rpaduie mo ee KOOpIAUHATAM 1 HA000OPOT.
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U TPUTOHOMeE-
TPUYECKHE
dbyHKIHN.
OGparubie
TPUTOHOMeE-
TPUYECKHe
dpyHKIMHI

Hcmonp3oBaHue CBOMCTB (DYHKITHH IJIsI CPABHEHIS
3HAYEHUH CTeIeHeH U JIOTapudMOB.
ITocTpoenue rpaUKOB CTEIIEHHBIX U JIOTAPUPMUIECKUX

byHKITHI].

Conepsxanue
o0y4uyeHus

XapaKkTepuCTHUKA OCHOBHBIX BUJIOB
NeATeJIbHOCTH CTYyZAEeHTOB (HAa YyPOBHE y4€eOHbBIX
e CTBHIT)

Permenue mmoxkasaTeslbHBIX U JIOTAPUPMUYIECKUAX
ypaBHEHUH 1 HepPaBEHCTB 110 U3BECTHBIM aJITOPUTMAM.
OsHaxoMJIeHEe C TOHATHEM HeITPepBIBHOMN
IIePUOINIECKON PYHKITNH, (POpMYyJIMPOBAHNE CBOMCTB
CHHYCa B KOCHHYCA, IIOCTPOeHHE UX I'PaHUKOB.
OsxakoMJIeHUe ¢ IIOHATHEM TapMOHUYECKUX KOJIe0aHUi
U IIpUMepaMU TapMOHUYECKUX KOJIOAHUH JIJIsT OITHCAHUS
IIPOIIECCOB B (PH3UKE M IPYrUX 00JIaCTAX SHAHWI.
OsHakoMJIeHUE ¢ IIOHITHEM Pa3PBIBHOI ITE€PUOIHUYECKOMN
byHKIIIH, (hopMyTHpPOBAHIE CBOMCTB TAHTEHCA U
KOTAHTeHca, [IOCTPOeHNe UX IPpaduKOB.

[IpumeHeHMe CBOTICTB PYHKIIUH JJIsI CPABHEHUS
3HAYEHUI TPUTOHOMETPUUECKUX PYHKITUH, PeIleHusT
TPUTOHOMETPUUECKUX ypaBHeHuit. [locmpoerue
epaguros 06pamHbLX MPULOHOMEMPUUECKUX DYHKUUL U
onpedesnierue no epagpuram ux ceoticmse. Brimmornenme
mpeodpas3oBaHMs rpadUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlociienoBarenbHOC
™

OsHakoMJIeHNe ¢ IOHATHEM YHCIOBOM
II0CJIe0BATEILHOCTH, CIIOCO0AMHU ee 3aJaHusd,
BBIUMCICHUAME ee WwieHoB. O3HaKoMmieHue ¢ NOHAmuem
npeodesnia nocnedosamenvrocmu. O3HaKOMIIEHHE C
BBIUKCJICHHEM CYMMBI 0€CKOHEUHOI'0 YKMCI0BOI0 PAAa HA
IIPHMepe BBIUUCIEHUS CYMMBI 0€CKOHEYHO yOhIBAIOIIEH
reoOMeTPHAYECKOM IIPOrPECCUH.

Pemenue 3afgau Ha npumesernne OPMYJIBL CyMMBI
0EeCKOHEUYHO yOBIBAIOIIEH IeOMeTPHUUECCKOM IIPOIPECCHN

IIpoussoguas u ee
IPHUMEHEHUEe

OsHakoMJIeHHE C IIOHATHEM IIPOM3BOIHOM’.

Nayuenne u hopMyIrpoBaHIE €€ MEXaHHYECKOr0 1
reoMeTPHUUECKOI0 CMBICJIA, U3YUEHNe aJIrOpPuTMa
BBIYMCJIEHUS IIPOU3BOSHOM HA IIPUMepPe BEIUNCICHHUS
MT'HOBEHHOM CKOPOCTH M YIJIOBOTO KoadpduirmmeHTa
KacaTeJbHOM.

CocraBiieHne ypaBHEHHS KacaTeJIbLHOM B 00IIeM BU/IE.
YceBoenmne mpasuit gudppepeHIINPOBAHMS, TAOIHAIIHI
ITPOU3BOTHBIX dJIEMEHTAPHBIX (DYHKIIHH, IPUMeHeHe
111 gudppe peHIINPOBAHN (PYHKIINHI, COCTABICHIS
ypaBHeHHs KacaTeabHOH. MI3ydueHune Teopem 0 cBA3H
CBOMCTB (PYHKIIMHK ¥ IPOMU3BOIHOM, POPMYJIMPOBKA HX.
IIpoBegenme ¢ TOMOIBI0 IPOM3BOIHON MCCIEOBAHMS
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dyHKIIMM, 3amaHHOM POPMYJIOL.

Yceranosiienue cBsI3U CBOMCTB (DYHKIIMH U IIPOMU3BOIHOM
10 X TpadUKaM.

[Tpumenenne TPOU3BOIHOM I PEIIeHUs 3a1a9 Ha
HaXOKIeH1e Hau0O0JIbIero, HAaNMEeHBIIer0 3HAYEHUS U
HA HAXOKIeHNe JKCTpeMyMa

IlepBooOpasuasa u
HHTEerpaJl

OsxakoMJIeHUe ¢ IIOHATHEM WHTerpaJa u
nepBoobOpasuoi. Mayuenue mmpaBuia BEIYUCIEHUS
nepBoobpasuoi u reopembl Hbrorona— Jleiouuia.
Pertenne 3agau Ha ¢BA3b IIePBOOOPA3HON U ee
IIPOM3BO/IHOM, BEIUKMC/IEHHE IIEPBO00OPA3HON IJIS JAHHOMN
dyHEITHHY.

Pemrenue 3agad Ha npuMeHeHne HHTErpasa JJIsd
BBIYMCJICHNS (PU3NYECKUX BEJIMYNH M ILIOIIA e

YPABHEHUA 1 HEPABEHCTBA

YpaBueHusa u

O3HakoMJIeHHE ¢ IIPOCTEHIITUMU CBeIeHUIMU 0 KOPHIX

CHCTEMBI asreOpanmyecKux ypaBHEHU, MOHATUIMY UCCJIEI0BAHUS
ypaBHEeHUN ypaBHEHUM U CHCTEM YPaBHEHUH.
HepasencrBa u Nayuenne Teoprn paBHOCUIBHOCTH YPABHEHUHN U ee
CHCTEeMBI mpuMmeHenusd. [loBropeHme sammcu perreHus
HEPABEHCTB C CTAHIAPTHBIX YpaBHEHUMN, IPUEMOB IIpeo0pa3oBaHU
JABYMS ypaBHEHUH IJI CBEJIeHUs K CTAHIAaPTHOMY YPABHEHUIO.
nepeMeHHbIMH

Conep:xaunue XapaKkTepuCTUKa OCHOBHBIX BUJIOB

o0y4YeHUs esITeJIbHOCTH CTYJI€HTOB (HA YpPOBHE YI€OHBIX

IEeMCTBHIT)

Permenne parmoHaIbHBIX, HPPAITOHATBHEIX,
II0Ka3aTeJIbHBIX ¥ TPUMOHOMETPHUUECKUX YPABHEHUN 1
CHCTEM.

Hcmiosrb3oBaHme CBOMCTB U IPpadUKOB (PYHKITHH 115
perttenus ypasueHuii. [loBTopeHre 0CHOBHBIX IIPHEMOB
perttenus cucreM. PeleHre ypaBHEHHUH ¢ IIpUMeHEeHUEM
BCeX MpUeMOB (Pa3/I0KeHU Ha MHOKUTEJIH, BBeIeHUsI
HOBBIX HEHM3BECTHBIX, II0JCTAHOBKY, IPadpUIECKOro
MeTo/1a).

Pemenne cucrem ypasHeHUI ¢ IprUMeHEHHEM
pas3mdHbIX cnoco0oB. O3HaKoOMIIeHME C OOIITHMMK
BOIIPOCAMM PeIlleHUs HEPABEHCTB 1 MCIIOJIb30BaAHNE
CBOMCTB ¥ IpadpUKOB (DYHKITHI IIPHU PEIleHnn
HepaBeHCTB. Perrenne HepaBeHCTB 1 CHCTEM HEPABEHCTB
¢ IIPUMEHEeHNeM Pa3JINIHBIX CIIOCO0OB.

[IpuMmeHeHMEe MaTEMATHYECKHX METO/IOB JIJIS PEIleHUs
coZlepskaTeJIbHBIX 3a0a4 M3 PA3JIMYHBIX 00JIacTell HayKu
U IpakTuku. MHTepnpernposanne pe3yabTaToB ¢ yUYeTOM
peaJbHBIX OTPaHUMYEeHUHN

OcCHOBHbI€ NOHATUA
KOMOGUHATOPUKH

Nsyuenne mmpaBuia KOMOMHATOPUKYN W IPUMEHEHHNE IIPU
peleHny KOMOMHATOPHEIX 3a1a4.

Permenne xoMOMHATOPHEBIX 3a71a4 METONOM IIepebopa | 1o
IIPABUJIY YMHOKEHUS.

OsHaxoMJIeHNE C IIOHATUAMEA KOMOMHATOPHUKHA:
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pasMeIleHusIMU, COUeTAHUAMHU, IIePeCTaHOBKAMU 1
dopmymamu qiisa ux Berunciaenus. O0ObscHeHUe U
mpuMeHeHre POPMYJI OJIS BEIYUC/IEHNS Pa3MeIlle i,
IIePECTAHOBOK M COUETAHUI IIPHU PeIleHnn 3a5aY.
OsumakomiieHune ¢ omaoMoM Hb0TOHA M TpeyroJbHUKOM
[Tackasa. Pemrenume mpakTUyecKux 3a0adv C
KCITOJIb30BAHUEM IIOHATHH U IIPABUJI KOMOMHATOPHUKI

ANeMEHTbI TEOPUU
BEpPOATHOCTEH

N3yuenne kiaaccuuecKkoro ompeaeeHusI BePOITHOCTH,
CBOMCTB BEePOATHOCTH, TEOPEMBI O CyMMe BEPOSITHOCTEM.
PaccmoTrpenne mpruMepoB BEIUKUCTIEHUS BEPOATHOCTEH.
Permrenne 3agau Ha BEIUMCIEHNTE BEPOSITHOCTEHM COOBITHMA

I'EOMETPUA

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

@opMyJIMpPOBKA U NPUBEICHUE JTOKA3ATEIBCTB IIPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHMS IPSIMBIX U TUNIOCKOCTEH.
Pacnio3naBaHue Ha yepTekax U MOJEIAX Pa3IMYHbIX CIIy4acB
B3alMHOI'0 PACIIOJIOKEHUS IPSAMBIX U TUNIOCKOCTEH,
apryMEHTHPOBaHUE CBOUX CyxacHu. opmynnpoBanue
OIpECIICHUH, IPU3HAKOB U CBOMCTB MapalIe/IbHBIX U
NEPIEHAUKYJIPHBIX IUNIOCKOCTEH, ABYTPAaHHBIX U JIMHEMHBIX
YTJIOB.

BeltoniHEHNE TOCTPOEHUS YITIOB MEXKY IPSIMBIMHU, IIPSIMON U
IJIOCKOCTBI0, MEKY IJIOCKOCTSIMU T10 OIIMCAHUIO U
pacro3HaBaHUE UX Ha MOJACIIAX.

IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS NPAMBIX U
IJIOCKOCTEW MPH PEIICHUH 33/1a4.

N300pakeHre Ha pUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEINIAX
MEPIEHAUKYIISIPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSAMBIX,
NapajuIeIbHbIX MIJIOCKOCTEH, YIIIOB MEXAY MPSAMOU U
IJIOCKOCTBIO M1 000CHOBAHUE MOCTPOEHHUSI.

Pemenue 3a1a4 Ha BBIYHUCIEHUE TEOMETPUYECKUX BETUYMH.
Onucel-BaHuE pacCTOSIHUS OT TOYKH J0 TNIOCKOCTH, OT MPSIMON
J10 TUIOCKOCTH, MEXAY IJIOCKOCTAMU, MEKIY CKPELIUBAIOILUMUCS
IPSIMBIMU, MKy TPOU3BOJIBHBIMU (pUTrypamMu B IPOCTPAHCTBE.

Conepxanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU0OB AeSTEJIbHOCTH
CTYJIeHTOB (HAa yPOBHE Y4eOHbIX IelCTBHI)

dopMyIMpOBaHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpeM CYIIECTBOBAHMUS, CBOMCTBA).
N300paxeHne Ha 4epTekax U MOJEIIAX PACCTOSHUS U
000CHOBaHUE CBOUX CyxXkAeHUH. OrnpeeneHue u BEIYUCICHUE
paccrosiHuil B ipocTpaHcTBe. [IpuMenenue popmyn u Teopem
IUTAHUMETPUHM [ pELIEHUs 3a/1a4.

O3HaKOMJIEHHE C TOHATHEM MapauIeTbHOTO MPOSKTUPOBAHUS U
ero cBoiictBaMu. Qopmyauposanue meopemsl 0 nNiIOUWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Teopun aast 000CHOBAHUS TOCTPOEHUH 1
BBIYMCIICHU. APTYMEHTUPOBAHHUE CBOUX CYKJICHUN O B3AUMHOM
pacIoI0KEHUH MTPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHMKH

Ornucanue U XapaKTepUCTHKA Pa3IMYHbIX BUJIOB
MHOT'OIPAaHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N3006paxeHre MHOTOIrpaHHUKOB U BBIMTOJIHEHUE TIOCTPOEHUS Ha
M300paXKCHHSIX U MOJIEIISIX MHOTOTPAaHHHUKOB.
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Beluncnenye JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPAIHSIX, ApPTyMEHTUPOBAHNUE CBOMX
CYXKIeHHM. XapakTepucTuka u u300paxeHue
CEUEHUS,PA36EPMKU MHO202PAHHUKOG, BBIUNCIIEHHE TUIoLIaien
MMOBEPXHOCTEH.

[TocTpoeHnue npocTeimux ceueHui Kyoa, Npu3Mbl, MUPAMUIBL.
[Ipumenenue (HakToB U CBEICHUN U3 ITAHUMETPHH.
O3HakoMJIEHUE C BUJAMU CUMMETPHUH B IIPOCTPAHCTBE,
dbopMynupoBaHue ONpeeieHui 1 CBOMCTB. XapaKTepUCTHKa
CUMMETPHUU TeJ BPAILIEHUS] © MHOTOTPAaHHUKOB.

[IprmeHeHne CBOMCTB CUMMETPHH NPHU PELICHUH 3a]1a4.
Hcnons30BaHre MpUOOPETECHHBIX 3HAHUH JUTSI HCCITICIOBAHUS U
MOJIETTUPOBAHUS HECIIOXKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJTHEHUE
PUCYHKOB MO YCIIOBHUSIM 3324

Tesia u moBepxHOCTH
BpallleHus

O3HakoMJIEHHE ¢ BUJAMU TeJl BpalEHUs, POPMYIUPOBAHUE UX
OIpeielIeHui U CBOMCTB.

®opMynupoBaHUE TEOPEM O CEUYEHUU LIapa MIIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuKa U N300pakeHUE TeJl BPAIlIEHUs, UX Pa3BEPTKH,
CeueHMs.

Pemenue 3a1a4 Ha MOCTPOEHUE CEUEHUM, BBIUMCIICHUE JUIUH,
paccTosiHUH, yrioB, miomaaei. [Ipoenenne gokazaTesbHbIX
paccyX/IeHUI IIpU PEIICHUH 3a/1au.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4 Ha Tella
BpallleH!s, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYIJIBIX T€J U BHINOJIHEHUE PUCYHKA
10 YCJIOBHUIO 33aJa4u

HU3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATUAMH TUIONIAIN U 00beMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIA/IEH TNIOCKUX QUTYp ©
MIPUMEHEHHUEM COOTBETCTBYIOIINX POpMYII U (DaKTOB U3
1aHuMeTpun. M3yuenne TeopeM o BEIYUCIIEHUN 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, pEHICHHUE 3a/1a4 HA IIPUMEHEHUE
dbopmyi BeruucieHus: oobemoB. M3yuenue hopmyn amis
BBIYUCIICHUSI IJIOMIAIEH MOBEPXHOCTE MHOTOTPAaHHUKOB U T
BpAILCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIJIOMIA TN TIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYHUCIICHUE TUIONIA/I€H TTOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEI

Koopaunars! un
BEKTOPBI

O3HaKOMJICHHE C ITIOHSITUECM BCKTOpA. I/I3y‘{eHI/IC HeKapTOBOﬁ
CHUCTEMBI KOOPJAWHAT B IPOCTPAHCTBE, IMOCTPOCHUC 110 3aJaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTGfI, HaXOXJCHUC KOOpAUHAT
TOYCK.

Coaep:xanue 00yueHust

XapakTepucTUKa OCHOBHBIX BHIOB JICATEIILHOCTH CTYJEHTOB (Ha
YpOBHE y4EOHBIX IEHCTBU)

Haxosxnenne ypaBHEHUH OKPY>KHOCTH, CEPHI, TIIOCKOCTH.
Beruncienue paccTossHUN MEKy TOYKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEIMYNH, TPaBUJ PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOKICHUS
KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, TPaBUJI JEUCTBUH C
BEKTOpPAMH, 3a/IaHHBIMU KOOPJAMHATAMM.
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[Ipumenenue Teopuu Mpy pelIeHUH 3aa4 Ha JEHCTBUS C
BekTOpaMu. M3yueHue cKaipHOTO MIPOU3BEECHHUS BEKTOPOB,
BEKTOPHOT'O ypaBHEHUs NPSIMOH U MiockocTu. [Ipumenenue
TEOPHUH IIPU PELIECHNUH 3a]1a4 Ha JEUCTBUS C BEKTOPaMHU,
KOOPJMHATHBIN METO, IPUMEHEHUE BEKTOPOB Il BHIYUCIICHHUS
BEJIMYUH YIJIOB U pacCcTOSTHUNA. O3HAKOMIJICHHE C
JI0KAa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PacCIiOJIOKCHHHU TIPAMBIX U IUIOCKOCTEH C MCITOJIb30BaHUEM
BEKTOPOB

6.YqEBHO-METOI[HqECI§OE u MATEPI/IAJ'IBHO-TEXHH‘—IECKOE
OBECIIEYEHME PABOYEU ITPOI'PAMMBLI YUEBHOU JUCIIUITJIMHBI
«MATEMATUKA»

B TI'BIIOY «BeTnyXCKHH JIECOAarpPOTEXHUYECKUU TEXHUKYM»
peanuszyromnieM o0pa3oBaTelbHYIO HOPOrpaMMy  CpEIHETOo  OOIIero
obOpa3oBanus B mnpenenax ocBoeHuss OIl CIIO nHa 06a3e OCHOBHOTO
obmiero oOpa3oBaHUsI, UMEETCSI yUECOHBIM KaOWHET, B KOTOPOM HUMEETCS
BO3MOXXHOCTh OOECII€YUTh CBOOOJHBIN JocTyn B HHTEpHET BO Bpems
y4eOHOTO 3aHSITUS U MEPUO] BHEYUCOHOU JIEATCIBHOCTH OOYYarOIIUXCH.

ITomemienue kabuHeTa yJOBIETBOpsieT TpeboBaHusim CaHUTapHO-
AMHUIECMHUOJIOTHYSCKHUX TIpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne 178-02)
5 OCHAIIIEHO THUTIOBBIM o0opynOBaHMUE, B TOM quCIie
CIICIIMAJIN3UPOBAHHON Y4E€OHOU MeOEeIbIO0 U CPEJICTBAMH OOyUYCHMUS,

JIOCTAaTOYHBIMU JJISI BBITIOJTHEHHUSI TPEOOBAHUM K YPOBHIO ITOJATOTOBKH
O0yYaromuXcs.

B xabuneTe nmeeTcs BO3MOXKHOCTh 00ECIIEYUTh CBOOOHBIA JOCTYIT K DJICKTPOHHBIM
y4eOHBIM MaTepuajaM M0 MaTeMaTHKe, UMEIIUecs B CBOOOAHOM JOCTYIIE B CUCTEME
WNuTepHeT (3N1eKTPOHHBIE KHUTH, IPAKTUKYMBbI, TECThI, MaTepuaisl EI'D u 1p.) Bo Bpems
y4eOHOT0 3aHATHS U B TIEPUOJ] BHEAYAUTOPHOM IEATEIbHOCTH 00YYaOIIUXCS.

CocraB yuebHO-MemoOuueckoeo W MaAmMepuaibHo-mexHuyecko2o 00ecTeueHus
MporpamMmbl y4eOHON AUCIUIUIMHBI «MaTeMaThKa» BXOJIST:

e MHOroQyHKIMOHAJBHBIM  KOMIUIEKC  mpenogaBarens  (MyJbTUMEAUITHOE
00opy1oBaHuE, OCPEICTBOM KOTOPOTO YYACTHUKH 00pa30BaTEeIbHOTO MpOoIlecca MOTYT
IpOCMaTpUBaTh BU3YyalbHYI0 MH(GOPMAILMIO IO MaTeMaTHKE, CO3[aBaTh MPE3CHTAIUH,
BUJIEOMATEPHAIIbI, UHbIE JJOKYMEHTHI);

® HarIAgHBIE MOCOOMS (KOMIUIEKTHI y4e€OHBIX TAOJUII, TUTAKATOB; JUAAKTUYCCKUN
MaTepualt; MOJIeJIM MHOTOTPAHHUKOB W TEJI BpaIlleHUs U JIp.);

¢ uHGOPMAIIMOHHO-KOMMYHUKATUBHBIC CPEICTBA;
® HKpPaHHO-3BYKOBBIE MOCOOUS;

® KOMIUIEKT TEXHUYECKOM INOKYMEHTAllMd, B TOM YHUCJIE MAaClOpTa Ha CpeacTBa
oOy4eHwMs, HHCTPYKIIUH 10 UX UCTIOIH30BAHUIO U TEXHUKE O€30MacHOCTH;

23



e OubOnumoreunnli GoHA (yueOHUKH, yuyeOHO-MeToauyeckue KomIuiekTol (YMK),
CIPaBOYHHMKH, HAyYHO-TIOMYJSIpHASl JUTEpaTypa, KOTOphle 00ECIeYMBAIOT OCBOCHHE
y4eOHON MUCIMIUIMHBI «MareMaTrkay, PEeKOMEHIOBAHHBIC WM AOIMYIICHHBIC IS
UCIIOJIB30BaHUSA B NPOo(ECCHOHATBHBIX  O0Opa30BATENBHBIX  OpPraHU3AIUX,
pean3yIonmx 00pa3oBaTeNbHYI0 MPOTPaMMy CpeaHero oOmiero oOpa3oBaHHs B
npenenax ocsoenus OITOII CI1O na 6a3e ocHOBHOTO 0011Ier0 00pa3oBaHus).

ITEPEYEHb PEKOMEH/IYEMbIX YUEEHBIX U3JIAHUN, UHTEPHET-
PECYPCOB

Jlna cmyoenmoe:

OcHOBHBIE HCTOYHHKH:

1. bammMakoB M.M. Marematnka. Yueonuk pig HITO u CIIO. ITPU® PO — M.:
2014

2. bammvakoB M.M. Maremaruka. 3agadauk: yae0. mocodue. — M.: 2014

3. Atanacsn JI.C., Byty3oB B.®., Kagomies C.b. u np. ['eomerpus

(6a30BbIl ypoBeHb). 10-11. — M.: 2014

JlonoJiHUTeIbHbIE HCTOYHUKMU:

1. Anumos UI.A. u np. Anrebpa n Havyana ananuza. 10 (11) k1. — M.: 2014

2. bammmakoB M.M. Maremaruka. COOpHUK 3a7a4 NPOPUIHHON HAMPABIEHHOCTH:
yue0. mocobue. — M.: 2014

3. bammakoB M.U. Coopuuk 3a1au: yaeb. mocooue (6a30BbIii ypoBeHsb). 11 KII. —

M.: 2014

4 boromosioB  H.B. Maremaruka: yueb6. gns  ccyzoB  /H.B.boromornos,
I1.1.Camotinenko.-5-¢e u3a., crepeotu. - M.: JIpoda, 2014-395, [5] c.: un.

5. Amre6bpa u Hayama anammsza. 10-11 xm: B gByx wacrax. Y. 1:
VYueb.yisio0meodpazoar.  yupexkaenuit / Mopakosuu A, — 5-¢ uzn. — M.:
Muemo3suna, 2014. — 375 c.: ni.

/.Anre6pa u Havasna aHanuza. 10-11 xin.: B nByx wactax. Y. 2: 3agayHuk s
obmeoOpasosar. yupexaenuit / A. I'. Mopakosuy, JI. O. [lenumesa, T. A. Kopemikona,
T. H. Mumyctuna, E. E. Tynsunnckas; Iox pexn. A. I'. MopakoBuya. — 5-¢ u3a. — M.:
Mmuemo3suna, 2014. — 315 c.: ni.

CnpaBouHnasi:

1. Kpamop B.C. TIloBTOpsiem u cucteMaTu3upyeM MIKOIBHBIA KypC anreopsl U

Hauana aHanuza. [Ipocsenienue, 2014r.
2. Hpmkun A.I'. CnpaBounuk no Mmaremaruke. «Hayka»; Mocksa — 2015r.

na npenodasamenei

1. O6 o6pazoBanuu B Poccuiickoit deneparuu. denepanbupiii 3akoH Poccuiickoi
®deneparuu ot 29 nexadbps 2012 r. Ne 273-D3

2. @enepandbHbIi TOCYAApCTBEHHBIM  00pa30BaTENIbHBIA  CTAaHAAPT  CPEIHErO
(mosiHOTO) OOMIEero obOpazoBanusa. YTB. IIpukazom Munobpuayku Poccum ot 17 mas
2012 1. Ne 413
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3. Ilpuxa3z Munobpuayku Poccum ot 29 nexadpsi 2014 1. Ne 1645 «O BHeceHuH
M3MEHEHUM B Ipuka3 MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanun ot
17 mas 2012 r. Noe 413 «OO0 yrtBepxaeHuu ¢eaepalbHOr0 TOCYyAapCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa CpeHEro (IMOJHOT0) 0011Iero 00pa3oBaHuUs.

4. PexomeHmanuu Mo OpraHMU3allMU MOJIYYEHHUS CPEeIHEro oluiero oopa3oBaHUs B
Ipejesiax OCBOECHMS OOpa30BaTENbHBIX MPOTPaMM CPEAHEro MpO(ECCHOHATBHOIO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHHs C YYeTOM TpeOoBaHUM
denepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U MOJy4aeMou
npodeccuu WM CHeHaTbHOCTA CPETHEr0 MPOodecCHOHATBHOTO 00pa3oBaHus (MMMCbMO
JlemaptameHTa TOCyIapCTBEHHON MOJUTHKU B c(epe MOATOTOBKU PadOUMX KaJpOB U
JTTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTepHET-pecypcehl:

http://school-collection.edu.ru — snekTpoHHBI yueOHHK «MaremaTHKa B IIKOJIC,
XXI Bex».

http://fcior.edu.ru - uHbOpMalMOHHBIE, TPEHUPOBOYHBIE H  KOHTPOJbHBIC
MaTepHaJIbl.

www.school-collection.edu.ru — eaunas xosutekuus [{udpoBbix 00pazoBaTEIBLHBIX
pecypcoB

DeoepanvHble 00pazosameibHble NOPMAJIbL:

1. www.fipi.ru
2. www.ege.edu.ru

Memoouueckue pazpadbomku:

1. www.math.ru
. http://www.math_on_line.com

2
3. http://www.mathtest.ru
4. www.etudes.ru
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