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[MTOACHUTEJIbHA A 3AIINCKA

Pabouass mporpamma o001eo0pa3oBaTebHON yUeOHOW IUCHUIUIMHA «MareMmaTtukay
npelHa3HayeHa JIsl U3y4yeHUsl MaTeMaTUKH B MPOQecCHOHANBHBIX 00pa30oBaTeNbHbIX OpraHu3a-
nusax CIIO, peanusyromux o0pa3oBaTeIbHYIO MPOTPaMMYy CpPEIHEro oOIero oOpa3oBaHUs B
npezenax OCBOCHHMsS OCHOBHOW MpodeccuoHambHOH oOpazoBaTensHON mporpammel  CIIO
(OINOII CIIO) nHa 6a3e ocHOBHOTO 00111eT0 00pa30BaHuUs MPHU MOATOTOBKE KBATH(PUIIMPOBAHHBIX
pabounx, CIy)Kalux U CHEIHAINCTOB CPETHETO 3BEHA.

PaGouast mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemgnero odmiero 00-
pa3zoBaHusl, MPEIbIBISIEMBIX K CTPYKTYpe, COIEPKAaHUIO M Pe3yJbTaTaM OCBOCHHUS Y4eOHOI
mucuuruiHel «MartemaTtukay, [Ipukaza Munoopuayku Poccun ot 29.06.2017 Ne613 «O BHece-
Huu m3menennii B ®I'OC cpennero obmiero oopa3zoBaHus», U B COOTBETCTBHH ¢ PekoMeHarm-
SIMH TIO OpPTaHM3aIIMHU TTOTYYEHUsI CPEAHETo 0011ero oo0pa3oBaHus B Ipeiesiax OCBOCHHs 00pa3o-
BaTEJIBHBIX TPOTPaMM CpeHETro MpodhecCHOHaTLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIIETro
00pa30oBaHUs C y4eToM TpeOOBaHMH (enepa’abHbIX roCylapCTBEHHBIX 00pa3oBaTEIbHBIX CTaH-
JApTOB M TOJTY4aeMoOl MPo(ecCuyl WK CIIEHUATLHOCTH CPEIHEro NMpodeccHoHanbHOro 00paso-
BaHus (muceMo JlemapTamMeHTa rocy1apcTBEHHON MOJIUTHKH B cpepe MOATrOTOBKH paboyuX Kaj-
poB u JIT1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), mpumepHoii mporpaMMbl yaeOHOM
JTUCITUTUIAHBI «MaTeMaTukay.

Coneprxanue mporpaMMmbl «MaremaTrkay HaIlpaBieHO Ha JOCTH)KEHHUE CIIeTYIONIUX
LEIIEN:

o obecnieueHus: cHOPMHUPOBAHHOCTHU MPEICTABICHUN O COIIMAIBHBIX, KYIbTYPHBIX U UCTO-
pudeckux (pakTopax CTaHOBJICHUS MaTEMaTHUKH;

o obecneueHus: CPOPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUYECKOTO M MaTEMAaTHYECKO-
r'O MBIIJICHHUS;

o OecrnieyeHust c(HOpPMHPOBAHHOCTH YMEHUN MPUMEHSTD MOJIyYE€HHbIE 3HAHUS TP perie-
HUU Pa3INYHBIX 33/1a4;

o obecneueHus: cCPOPMHUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKe KaK 4YacTu ob1e-
YeJI0BEYECKON KyIbTYPbl, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJIAIOIIEM OMKICHIBATh U
U3y4aTh peasibHbIe MMPOLIECCHI U SBICHUS.

Pabouas mporpamma y4yeOHOM AuCHMIUIMHBI «MaTeMaTHKa» yTOUHSET COJEp)KaHHe y4yeOHOTro
MarepHala, MOCIeI0BATEIbHOCTh €r0 W3YYeHHs, paclpelesieHue y4eOHbIX YacoB, YUHMTHIBAS
cnenuduKy nporpamMmm MOAroTOBKY KBaTU(UIIMPOBAHHBIX Pa00UnX, CIYXKAIIUX U CIIEIIUATICTOB

CpEIHETO 3BeHa, OCBAaMBAEMOM MPO(ECCHH WITH CHICIIHATBHOCTH.



OBIIAS XAPAKTEPUCTUKA YUYEBHO! JIUCLIWIIJIMHBI
«Maremaruka»

MaremaTrka sBisercd (yHIAMEHTAIbHOM 0011e00pa3oBaTeIbHON AUCHUIUIMHONW CO
CJIO)KUBUIMMCS YCTOMYMBBIM COJEpXKAHUEM M OOIMMMHU TpeOOBAHUSAMH K MOATOTOBKE 00ydaro-
IIAXCSL.

B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OpraHU3alMAX, PEATU3YIOMIMX 00pa3oBaTelb-
HYIO TIpOrpaMMy cpeaHero obmiero oopazoBanus B mpenenax ocBoenus OIIOIT CIIO na Gaze
OCHOBHOTI'0 00111€r0 00pa30BaHus, U3y4eHNE MaTEMaTUKH UMEET CBOM OCOOEHHOCTH B 3aBUCHMO-
cTu oT npodus mpodecCHoHaTEHOTO 00pa30BaHMUS.

IIpn ocBoenun cnenmanpHocTel CIIO TEXHMYECKOrO M COLMATIBHO-3KOHOMHUYECKOTO
npoduiiei, MaTeMaTHKa U3ydaercs 0ojee yriy0iaeHHo, Kak mpoduiibHas ydeOHasi TUCIUILUINHA,
YUUTBIBAIONIASA CHENM(PUKY OCBAaUBAEMBIX CHELIMATBHOCTEH.

OTO BBIpaXKaeTcs uepe3 cojepKaHue OOydeHUs, KOJMYECTBO 4YacOB, BBIJCISAEMBIX Ha
U3y4eHHE OTICNBHBIX TEM IMPOTPaMMBbIl, TIYOHMHY UX OCBOCHHS CTYACHTaMH, 4epe3 00beM U Xa-
paKkTep NPaKTUYECKUX 3aHATUH.

OOuye 1enyu M3ydeHus: MaTeMaTUKHU TPAJULIMOHHO PEANN3YIOTCsl B UEThIPEX Halpasiie-
HUSX - 00Iee Ipe/cTaBIeHne 00 UAesX U METoJaX MaTeMAaTUKU, UHTEIIEKTYallbHOE pa3BUTHE,
OBJIa/ICHUE HEOOXOTUMBIMH KOHKPETHBIMHM 3HAHUSMHU M YMEHMSMH, BOCIUTATEIbHOE BO3JICH-
CTBHE.

[Tpodunuzanus meneit MaTeMaTHIECKOTO 00pa30BaHMs OTPaKaeTcsl Ha BEIOOpPE MPUOPH-
TETOB B OpraHU3alMy Y4eOHOH AeqTelNbHOCTH 00yJaromuxcs. s TeXHUYecKoro u conuaibHoO-
HKOHOMHUECKOTO Mpoduieil mpodecCHOHaTBLHOr0 00pa3oBaHus BEIOOD LieIel MpeycMaTpuBaeT
YCUJIEHHE U pacIIMpEeHUe MPUKIIAJHOTO XapaKkTepa U3y4eHUsl MaTEMATUKH; TPEUMYILECTBEHHOM
OpPHEHTAIMH Ha aITOPUTMUYECKUIN CTUIIb TO3HABATEIBHOM e TEIbHOCTH.

N3ydenne mareMaTuku Kak mpoQuiIbHON 00111€00pa3oBaTeIbHON yUeOHOH AUCITUIITUHBI,
YUUTBIBAIONIEH crienn(UKy OcBauBaeMbIX cTyAeHTamu crieruansHocteit CI1O, obecneunBaercs:

— BbIOOPOM PA3IMYHBIX MOAXO/I0B K BBEJICHHIO OCHOBHBIX MOHATUN
— ¢opMHpOBaHHEM CHCTEMBl Y4YEOHBIX 3aaHui, oOecmedynBaromux >PGEKTHBHOE OCY-

IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoraieHueM CHeKTpa CTUiIed yuyeOHOHM IesTEeIbHOCTH 3a CUET COIJIacoBaHMs C BEay-

VMU JIEATEIIbHOCTHBIMU XapaKTEPUCTUKaMHU BBIOPAHHOH CIIEIUATIEHOCTH.

[IpodunbHas cocraBisomas OTpaXxkaeTcsi B TpeOOBAHUAX K MOJATOTOBKE 00yJarOmUXCs B
YacTH:

— oOmiel cucTeMbl 3HAHMI: cozepKaTeIbHbIe TPUMEPBI HCIIOJIb30BaHUS MaTEMaTHYECKUX

UJEeH U METOJIOB B MPOECCHOHATHHOU IEATETLHOCTH;



— yYMEHWil: pa3iauuue B ypoBHE TPeOOBaHUH K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB,;

— TPAaKTUYECKOTO HCIOJIB30BAHUS MPUOOPETEHHBIX 3HAHUM M YMEHH: MHIUBUAYaJIbHOTO
y4eOHOTO OIbITa B TOCTPOCHUH MAaTEeMAaTUYECKUX MOJIENICH, BBITOJHECHHH HCCIE0Ba-
TEJICKUX MPOEKTOB.

Copneprxanue y4eOHON AUCIUILTUHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU COZEP-
JKAaTCJIbHBIMU JINMHUAMU O6y‘-IGHI/I$I MaTe€MaTUuKe:

- anreOpandeckasi JTMHHS, BKJIIOYAIONIAas CUCTEMAaTH3aIlMI0 CBEICHHWN O 4YHCIax;
U3ydeHHE HOBBIX U 000OIICHHE paHee N3YUYCHHBIX Orepaiuii (BO3BEICHHE B CTEIICHb, H3BJICUE-
HHUE KOpHsI, Jorapu(pMHUpPOBaHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC ¥ O0paTHBIC K HUM); U3Y-
YeHWE HOBBIX BHJIOB YHCIIOBBIX BBIPQXEHUH M (OPMYI; COBEPIICHCTBOBAHHE MPAKTUYECKUX
HaBBIKOB M BBIYMCIUTEIBHON KYJIbTYpbI, PACIIMPEHHE M COBEPIIEHCTBOBAHUE aIreOpanyecKoro
ammapara, c)OpMUPOBAHHOTO B OCHOBHOM IIIKOJIC, U €r0 MPUMEHEHHE K PEIICHUI0O MaTeMaTHye-
CKUX W TIPUKJIATHBIX 3a]1a4;

- TeOpeTI/IKO-(byHKI_[I/IOHaHBHaH JIMHUS, BKIIIOYaromass CUCTCMAaTU3aluio U paciin-
peHue cBeeHUN O (QYHKIIMSAX, COBEPIICHCTBOBAHUE TrpadUUecKHX YMEHHUM; 3HAKOMCTBO C OC-
HOBHBIMH HJCSIMA U METOJaMH MaTeMaTHYECKOTO aHaJIM3a B 00beMe, TO3BOJISIONIEM HCCIIEeIO-
BaTh 3JIEMEHTapHbIe (YHKIIMHA U PEIIaTh MPOCTEHIINE TeOMeTpUYEeCKre, GU3NICCKHE U JIPYTHe
NPUKJIAJHBIE 3a1a4H;

- JINMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAsA HAa MOCTPOCHHUU U HUCCIICAOBAHUHN
MaTEeMATHYECKUX MOJIENCH, MePeCceKaroNIascs ¢ aare0panyecKoil 1 TeOpeTUKO-(yHKITMOHATLHOM
JMHUASMH 1 BKJIFOYAIONIAsl pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKHU alNreOpandecKux mpeoodpa-
30BaHMI JUIS PEIICHHs YpaBHEHHH, HEPABEHCTB M CUCTEM; (pOpMUpOBaHHE CITIOCOOHOCTH CTPO-
UTh U HUCCIICAOBATH HpOCTeI\/'ILHI/Ie MAaTCMAaTUUCCKHUEC MOJICIIN MPU PCUHICHUUN MPHUKIAAHBIX 3alady,
3aJa4 U3 CMCXKHBIX U CIICHUAJIBbHBIX NTUCIHUIIIWH,

- reOMETPHYUECKas JIMHUS, BKIFOYAIONIAs HATJISAHbBIC MPEICTABICHUS O MPOCTpPaH-
CTBEHHBIX (pUTypax W M3Y4YEHHE WX CBOWCTB, (HOPMHUPOBAHHE M Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUSI, Pa3BUTHE CITIOCOOOB TEOMETPUUECKUX U3MEPEHHI, KOOPAUHATHOTO U BEKTOPHOTO
MCTOHOB JJId pCHICHUA MAaTCMATUUCCKUX U IMMPUKIIA/IHBIX 3a1a4,

- CTOXAaCTHUYECKasi JIMHHS, OCHOBAaHHAas Ha pPa3BHUTUHM KOMOHMHATOPHBIX YMEHHH,
NPECTaBICHUN O BEPOSTHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUPA.

B TemaTndeckom mmane pabouei mporpaMMbl y9eOHBIH MaTepuai MpeacTaBieH B popme
YepeayIoIIerocsi pa3BepThIBAHUS OCHOBHBIX COJEPKATEIbHBIX JMHUN (anreOpanyeckas, Teope-
TUKO-(DYHKIIMOHAJIbHAS, YPAaBHEHUH U HEPABEHCTB, TEOMETPUUECKAsi, CTOXaCTHYECKas), YTO MO03-
BOJISIET TUOKO HMCIOJTb30BATh X PACIOJIOXKEHHUE U B3aMMOCBSI3b, COCTABIISITh PA0OYHIA KaJleHaap-

HBIM TIJIaH, MMO-pa3HOMY 4Yepeaysl yueOHbIe TeMbl (TJIaBbl YUCOHHKA), YUUTHIBas MPOPUIbL MPO-



dbeccuonanpHOTrO 00pa3zoBanmsl, cienupuKy ocBanBaemoi crnenuanbHoctu CIIO, rnyouny n3y-
YEHUs MaTepHualla, YypOBEHb ITOATOTOBKH CTYIEHTOB I10 MaTEMATHKE.

Nzydenune oOmieoOpa3oBarenbHO yueOHOM AMCHUIUIMHBI «MareMaTHKay 3aBepIIaeTcs
MOJIBEIEHUEM UTOrOB B (hopMe SK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTECTallMM CTYACHTOB B

nporiecce ocBoeHus ocHoBHOM OIT CIIO ¢ monyuenuem cpeaHero o0mero ooOpa3oBaHusl.

MECTO YUYEBHOU JUCIUIUIVHBI B VUEEHOM IVIAHE

VYyeOnass aucuumuimHa «MartemaTtukay SBISETCS Y4eOHBIM IMPEAMETOM 00s3aTelbHON
npeaMeTHou oomactu «Matematuka u nHpopmaruka» OI'OC cpegHero odimero oopa3oBaHusI.

VYuebHas nucnurmiinHa «MaTeMaTrukay u3ydaercsi B 001eo0pa3oBaTeIbHOM IUKIIE yueo-
Horo mana OIIOIT CIIO Ha 6a3e ocHOBHOro o0miero oOpa3oBaHUS C MOTYyYEHHUEM CPEIHETrO
obmiero oopazosanus (IITICC3).

B y4eOnbix mmanax IIIICC3 yyeOnas qucuuruinHa «MaremaTrhka» BXOJUT B COCTaB 00-
X 001e00pa3oBaTEIbHBIX YUCOHBIX AUCIHUIUINH, (POPMHUPYEMBIX U3 00S3aTEIbHBIX MPEAMET-
HbIX oOnacteit ®I'OC cpegnero obmero obpazoBanus, st cnenuaibHocTet CIIO cooTrBet-

CTBYIOIIIETo Mpoduiis mpohecCHoHaTFHOTO 00pa30BaHUS.

PE3VJIbTATBI OCBOEHU S YUEBHO! JJUCLIUIIIMHbI

OcBoeHue conepkaHus yueOHOW AUCHMILTUHBL «MareMaTuka» o0ecreuynBaeT T0CTHKE-
HUE CTYICHTaMU CJIEIYIONINX Pe3yIbTaTOB.

JUYHOCHHBIX:

. c(hOpPMUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTUKE KaK YHUBEPCAILHOM SI3BIKE
HAyKH, CPEICTBE MOJICTUPOBAHUS SIBJICHHUI U MPOIECCOB, 00 UACSIX U METOJaX MaTEMATHKH;

. MOHUMAaHWE 3HAYUMOCTH MaTeMaTHKU JJIs Hay4YHO-TEXHHUYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHKe KaK K 4acTU OOIIEYeI0BEYECKON KYIbTYphl de-
pe€3 3HAKOMCTBO C UCTOPHUEN Pa3BUTU MAaTEMATHUKHU, SBOJIIOLMEN MATEMATUUECKUX UEH;

. pa3BUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJro-
PUTMHUYECKON KYIbTYPhI, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIMMOM ISl Oymymieit
poeCCHOHAIBHON JEATENHHOCTH, JIJIS IPOJOJDKEHUST 00pa30BaHMUs M CaMO00pa30BaHNs,

. OBJIaJIcHHEe MaTEeMaTUUYEeCKUMH 3HAHUSAMU U YMEHUSIMH, HeOOXOIMMBIMH B TIOBCE-
JTHEBHOW JKU3HU, JUISI OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCLUMIUIMH U JAUCLUIUIMH
npo¢eCCHOHATBHOTO IMKJIA, JUIS MOJIyuyeHHs] 00pa3oBaHus B 00J1acTsAX, HE TPeOYIOMUX yriayo-

JICHHOM MaTeMaTH4eCKOM ITOATOTOBKH;



. TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH JKM3HH; CO3HATEIHLHOE OTHOIICHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK yCIO-

BUIO YCTICIIHOM MPOPECCHOHATBHON U 00IIECTBEHHOU JIeATEIHHOCTH;

. TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOW, TBOPYECKOW U OTBETCTBEHHOU
NEeSITEIbHOCTH;
. TOTOBHOCTDH K KOJIJIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU B o0Opa-

30BaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BaTEeIbCKON, IPOSKTHON U APYIUX BU-
Jlax NesATEebHOCTH;

. OTHOIIEHHE K MPO(eCcCHOHATBLHOM NeATEeIbHOCTH KaK BO3MOXKHOCTH y4YacTHsS B
PELIeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, O0IEHAIIMOHAIBHBIX TPOOIIEM;

MemanpeomMemHbix:

| YMEHHUE CaAMOCTOATENIBHO ONPEIEIATh LENU ACATEIbHOCTH U
COCTaBJIATH IUIAHBI AEATEIBHOCTH; CAMOCTOSTEIBHO OCYILIECTBIISATh, KOHTPOJIUPOBATh U KOPPEK-
THPOBATh JAEATEIBHOCTD; NCIIOIB30BATh BCE BO3ZMOYKHBIE PECYPCHI ISl JOCTUKEHHUSI ITOCTABJICH-
HBIX 1eJIel U pealn3alliy MJIaHOB e TEIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETUHU B Pa3IMUHbIX
CUTyalHUsIX;

[ YMEHHE MPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTHIBATh MO3ULMU JPYIMX YYaCTHHUKOB JAESITEIbHOCTH, 3((eKTUBHO pazpe-
maTh KOHMIUKTHL;

[ ] BIIa/ICHUE HABBIKAMH TI03HABATEIHLHOM, y4eOHO-HCCIEA0BATEIHCKON U MMPOSKTHON
NESTENIbHOCTH, HABBIKAMU pa3pelIeHus Po0IeM; CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIb-
HOMY ITOMCKY METOJOB PEUIEHUs] NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIUYHBIX METOIOB I10-
3HaHUS;

[ ] FOTOBHOCTb ¥ CIIOCOOHOCTh K  CaMOCTOSITENbHOM  MH(OPMAalHOHHO-
M03HABATEJIbHOMN NIESITENBHOCTH, BKIOUYAss YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHKAX
uH(pOpMaIlNK, KPUTUYECKU OIEHUBATh M WHTEPIPETHPOBATH MH(POPMAIHIO, MOIyIaeMy0 M3
Pa3JINYHBIX HCTOYHUKOB;

[ ] BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JJOTUYHO M TOYHO HU3JIaraTh
CBOIO TOYKY 3pPEHUS, UCIIOJIB30BATh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

[ BJIQ/ICHUE HABBIKAMU TO3HABATEIHLHOU PE(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIMTENBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, T'PAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIIBHBIX 331a4 U CPEICTB UX JOCTHKCHHS;

[ ] L[EIeYCTPEMIICHHOCTh B TMOMCKaX M MPUHATUU pElIeHUl, cooOpa3uTenbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTaBICHUI; CIIOCOOHOCTh BOCIIPUHUMATH Kpa-

COTY ¥ TApMOHUIO MUDA;



npeomemHmuix:

. c(hOpPMUPOBAHHOCTH MPEJCTABICHUNH O MAaTEeMaTUKE KaK YacTH MUPOBOU KYJBTY-
pBI M O MECTE MaTeMaTHUKH B COBPEMEHHON IUBUIN3AIMH, O CIIOCO0AaX OMUCAaHUS HA MaTeMaTH-
YECKOM S3bIKE SIBIICHUN PeaIbHOTO MUPA;

. c(OpPMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUKEUECKUX MOHATHSAX KaK O BaXK-
HEHIINX MaTeMaTUYeCKUX MOJENSAX, MO3BOJIAIOIIMX OMUCHIBATh U U3y4YaTh pa3HbIE MPOLECCH U
SIBJICHUS; TOHUMAHKE BO3MOXKHOCTH aKCHOMATUYECKOT0 MMOCTPOCHUSI MATEMaTHUYECKUX TEOPUH;

. BJIQJICHUE METOJIaMU JOKA3aTeNIbCTB U AITOPUTMOB PEIICHUs, YMEHUE UX MPUMe-
HSTh, IPOBOJIUTH JI0KA3aTEIbHBIE PACCYK/ICHHUS B XO/I€ pElIeHHs 3a/1a4;

. BJIa/ICHUE CTAaHJaPTHBIMU IPpUEMaMHU PELICHUS palliOHATBHBIX U
UPPALMOHATIBHBIX, TOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHHUW U Hepa-
BEHCTB, UX CUCTEM; UCTIOIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIE
JUTSl IOMCKA MTYTH PEIICHUs! U WUTIOCTPALIUK PELICHUS
YpaBHEHUH U HEPABEHCTB;

. c(OpPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUAX MATEMaTHYECKOTO
aHaJIM3a U UX CBOWCTBAaX, BIAJCHHEC YMEHHEM XapaKTEpU30BaTh MOBEACHUE (HYHKIIUN, UCIIONh-
30BaHUE MOJYYCHHBIX 3HAHUM JIJIs1 OTIMCAHUS U aHAJIU3a PEeabHBIX 3aBUCUMOCTEH;

. BJIa/ICHWE OCHOBHBIMU MOHSITUSIMH O IJIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETpUYe-
CKUX (QUrypax, UX OCHOBHBIX CBOICTBax; c()OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Ha 4yepTe-
Kax, MOJEJISAX U B pealbHOM MHUpE reoMeTpuuecKkrue GUrypsl; IpUMEHEHNE U3yYeHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmys IS pelieHUs TeOMETPUUIECKUX 3a1ad U 3a7ad ¢ MpaKTHye-
CKHM COJIEpP>KaHHEM;

. c(OpMUPOBAHHOCTH MPEACTABIECHUIN O Mpoleccax U SBICHUIX, UMEIOIINX BEPO-
ATHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOBHBIX
MOHATHUSAX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHHI HaXOAUTh U OLIEHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B IPOCTEHINNX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapPAKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

. BJIa/ICHUE HABBIKAMHU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM MpH

pEIICHHUH 3a]1a4.

COJEPXKAHUE YUYEBHOM JUCLIUITIVHBI

BBenenue
MaremaTrka B HayKe, TEXHUKE, SKOHOMUKE, HHOPMAIIMOHHBIX TEXHOJOTHUAX W MPAKTHUECKOU

neqarenbHOCTH. Llenu u 3agaun n3yyeHust MaTeMaTUK Ipu ocBoeHuu crneruanbaocreit CI10.



AJI'EBPA
Pa3BuTHe mMOHATHS 0 YHCJIE
Lenple u panroHanbHble yucia. JledcTBUTeNbHBIE yucia. [IpubimKkeHHbIe BEIYUCIICHUS.
KowmmekcHble uncia.
KopHu, crenenu u jiorapugmbl

Kopnu u crenenu. KopHu HaTypallbHOM CTENEHM U3 yucia U MX cBolicTBa. CrerneHu ¢

paLII/IOHa.HBHBIMI/I IIoKaszarciisiMu, HX CBOfICTBa. CTCHCHI/I C ,Z[GﬁCTBHTGHBHBIMPI IIOKA3aTCIIsIMUA.
CBoOIiCTBa CTENEHU C AEHCTBUTEILHBIM IOKA3aTEJIEM.

Jlorapudm. Jlorapudm uncina. OcHOBHOE JorapuMUUIECKOe TOXKIECTBO. JlecaTuaHble 1

HaTypaibHble jJorapudmsl. [IpaBuna neiictBuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBa-
HUIO.

[IpeoOpazoBanue anredpandeckux BeipakeHui. [Ipeobpa3oBaHue parmoHaIbHBIX, Hppa-

[IUOHAJIBHBIX CTETIEHHBIX, TOKA3aTEJIbHBIX U JIOrapu(MUYECKUX BHIPAKEHUH.

Ilpakmuueckue 3anamus:

ApudmeTndeckne NEHCTBUS HAJ YMCIAMH, HAXOXKICHHUE MPUOIMKCHHBIX 3HAYCHUN Be-
JUYUH W TOTPEITHOCTEH BBIYMCICHHH (aOCOTIOTHON M OTHOCUTENHHOM), CPAaBHEHHE YHCIIOBBIX
BBIPAXKEHUI.

Brruncnenue u cpaBHeHUE KOPHEHR. BhInoHEeHnEe pacyeToB ¢ paiuKaiaMu.

Pemienne uppanuoHanbHbIX ypaBHEHUM. HaxokIeHHMe 3HAYCHUN CTENEHEHW C paluo-
HaJbHBIMHU MoKa3areiasiMu. CpaBHeHue creneHed. [IpeoOpa3oBaHus BBIpKECHHH, COACpPIKAITUX
creneHu. Pemenne nokasarenbHbIX YpaBHEHUM.

Pemienne npukiiaHbIxX 3a1a4.

Haxoxxnenne 3HaueHuit jorapudma mo mpou3BoJIbHOMY OCHOBaHMIO. Ilepexon oT ojiHO-
ro OCHOBaHHUSA K JIpyromy. Beruucnenue u cpaBHeHue norapudmos. JlorapudgmupoBanue u mo-
TEHLIMPOBAHUE BBIPAXKECHUI.

[TpubnuxeHHbIC BEIYUCICHUS U PEIICHUS MPUKIAIHBIX 3a/1a4.

Pemenune norapuMuiyeckux ypaBHEHHI.

OCHOBbI TPUTTOHOMETPUU

OcHosHble noHsTHs. PannanHas mepa yrina. BpamarensHoe nBuxkenue. CuHycC, KOCUHYC,

TaHT'CHC U KOTAaHI'CHC 4YHUCJIa.

OcHoBHbIE TpUTOHOMETpHYEckHe ToxaecTBa. Dopmynsl puBeaeHus. opmyssl crnoxe-
Hus. @opmynbl yaBoeHus OopMyiibl MOJOBUHHOTO yriia. [IpeoOpa3oBanus MPOCTEHIIMX TPUTO-

HOMETpUYECKHUX BhIpakeHHH. [IpeoOpa3oBanue cymMMBbl TPUTOHOMETPUYECKUX (YHKLIUN B TPO-



U3Be/IeHUE U MPOU3BEJCHUS B CyMMY. BripaxkeHue TpuroHoMerpuueckux (GyHKIHMI yepe3 TaH-
T€HC TIOJIOBUHHOTO apryMEHTA.

TpuroHoMETpUYECKUE YpaBHEHUA W HepaBeHcTBa. [Ipocreiinne TpUroHOMETpUuYEeCKue

ypaBHeHus. [IpocTelinine TpUroHoMeTpuYEeCKue HEPABEHCTBRA.

OO6paTHble TpUroHOMeTpuYeckrue GYHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus:

Pannansblii MeTOA U3MEPEHUS YITIOB BPAILLICHUS U CBA3b C IPaJyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIOKEHHS, YABOEHUS, Ipeodpa-
30BaHHE CyMMbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BEICHUE, IPeoOpa3oBaHe IPOU3BEIe-
HUS TPUTOHOMETpUYecKuX (QyHKIMH B cymmy [IpocTeiiiiine TpuroHoMeTpu4eckKrue ypaBHEHHS U
HEPaBEHCTBA.

OO6paTHbie TpUroHOMETpUUYeCKre QYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIWH, X CBOMCTBA U TPAOUKU

Oyukimu. O61acTh ONPEACICHUs 1 MHOXKECTBO 3HAaYeHU; rpaduk (QyHKIUH, TO-

cTpoeHue rpadukoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.

CBoiicTBa (QYHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUUYEHHOCTH, IEPHO-
TUYHOCTH. [IpomMexxyTku Bo3pacTaHus U yObIBaHUS, HAauOOJbIlIee U HAUMEHbIIIee 3HAUeHUs, TOY-
k1 skcTpemyma. ['paduueckas mnTepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX Tpoleccax U sIBICHUSAX. Apudmerndeckue omnepanud Haa (yHKuusMu. CliokHas
bynkuus (komnosunus). [loHsTHE 0 HEMPEPHIBHOCTH (HYHKIIHH.

O6parsbie dyaknuu. OOmacTe omnpeneneHuss W o0JacTh 3HAYCHUH OOpaTHOU

dbyakuun. ['paduk odpaTHON HYyHKIIHUH.

CrenenHble, IOKa3aTelbHbIe, JoTapupMuyeckie U Tpuronomerpuueckue GpyHkuuu. O0-
paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

Onpenenennst QyHKIINUN, UX CBOMCTBA U TpaduKy.

[IpeoGpazoBanms rpadukoB. [lapamiensHbI MEPEHOC, CUMMETPHUS OTHOCHTEIBHO

oceil KOOpAMHAT M CUMMETPHUSI OTHOCHTEIBHO Hayasla KOOPAMHAT, CAMMETPHUSI OTHOCHTEIBHO
IPSIMOM Y = X, PACTSKEHUE U CKATUE BIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn:

[Tpumepsl 3aBUCUMOCTEN MEXIY MEPEMEHHBIMU B PEAIbHBIX MPOLIECCaX M3 CMEKHBIX
mucuuruinH. Onpenenenue Gynkiuil. [Tocrpoenne u utenue rpaduxos ¢pynkuuid. Mecneno-

BaHue ¢yHkuuu. CBoiiCTBa TUHEWHOM, KBaJpaTUYHON, KyCOUHO-TMHEHHON U JPOOHO - JIU-



HeriHoM (yHkuuii. HenpepreiBHubie 1 nepuoanueckue ¢pyHkinun. CBoicTBa U rpadKu CHHYCA,
KOCHHYCa, TaHI'€HCca U KoTaHreHca. OOparHbie QyHKIMU U uX rpaduku. OOpaTHbIe
Tpuronomerpuueckue ¢ynkmuu. IIpeoOpasoBanus rpaduka GyHKIMH. TAPMOHHUYECKUE KO-
nebanus. [IpuknanHble 3aqa4.

[TokazaTenbHble, JOrapupMUIECKAE , TPUTOHOMETPUIECKUE YPAaBHEHUS M HEPaBCH-

CTBa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[MocnenoBarenpHOCTH. CIOCOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX IIOCIIEA0BATEIBHOCTEM.

[TonsaTue o npenene nocnenosarenbHOcTU. CylIECTBOBaHME MTPEIEIa MOHOTOHHOM OrpaHUYEH-
HOM mocnenoBarenbHOCTU. CyMMHUpPOBAaHUE MOCIEN0BATEILHOCTEH. beckoHeuHo yObIBaromas
F€OMETPUUYECKAs IPOIPECCHSI U €€ CyMMa.

[TpousBoanHas. [ToHsTHE O MPON3BOIHON (YHKITNHU, €€ TEOMETPUICCKUN U (PU3NICCKUN
CMBICII. YpaBHEHHE KacaTeIbHOU K Tpaduky ¢pyHKIuu. [Ipou3BogHbIE CyMMBI, Pa3HOCTH, MPO-
U3BEJICHNs, YaCTHOTO. [IpOon3BOIHbIE OCHOBHBIX JIeMEHTApHBIX QyHKIMHA. [Ipumenenne npous-
BOJHOM K MCCJIEIOBaHUIO (YHKIIUHA U MMOCTPOCHUIO TpadukoB. [Ipon3Boanabie 0OpaTHOM QyHK-
IIUU ¥ KOMITO3ULIUU (YHKITUH.

[Ipumeps! ucnonb30BaHMs MPOU3BOAHOM /1711 HAXOXKIEHUS HAMJIYULIETO PELIEHMs] B IpU-
KJIaIHBIX 3a/1a4ax. Bropas npousBoHast, e€ reomeTpudeckuil U Gpusnueckuii cmpica. Haxoxe-
HUE CKOPOCTH JIJIsl TIpoliecca, 3alaHHoro (hopmysioi u rpaduxom.

[TepBooOpasnas u uHTErpa. [IpuMeHeHne onpeaeIeHHOro HHTerpaia sl HaX 0K ACHHS

TUIOINAAM KpUBOJIMHEHHON Tpanenuu. ®opmyna Herotona- Jleliouuna. [Ipumeps! npumMeHeHus
WHTETpasia B (PU3HKE ¥ TEOMETPHH.

Ilpakmuueckue 3anamusn:

Yucnoast Mocie0BaTeNbHOCTb, CIIOCOOBI €€ 3aaHNsI, BBIYUCIICHHS YIEHOB MOCIe0Ba-
tenpHOCTH. [Ipeaen nocnenoBaTenbHOCTH. beckoHeuHO yOBIBaromas reoMeTpudecKas mporpec-
cusl.

[TpousBogHasA, MEXaHMYECKHI U TEOMETPUUYECKUI CMBICI TPOU3BOIHOM.

YpaBHeHue KacaTenbHOM B 001iem Bue. [IpaBwmna u popmynsr nuddepeHmpoBanus,
TabJIMIIa TPOU3BOIHBIX dJIEMEHTAPHBIX (yHKIMH. VccnenoBanue GyHKIMH ¢ TOMOIIIBIO TIPOU3-
BOJHOM. HaxoxeHne HanOobIero, HAMMEHBIIIETO 3HAUCHUS U IKCTPEMaTbHBIX 3HAUCHU
byHKUINN.

HNurerpana u nepoodpaznas. Teopema Hprorona-JIeitOuuma. [Ipumenenne narerpaia K

BBIYHMCIICHHUIO Q)HSI/I‘ICCKI/IX BCJIIMYHH U nnoma/:[eﬁ.



YPABHEHHMA 1 HEPABEHCTBA

YpaBHECHUS U CUCTESMbI YPaBHCHUM. PaHI/IOHaJ'II)HBIe, HppalinOHAJIBHEBIC, ITOKA3aTCJIbHBIC

Y TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTb ypaBHEHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX PELIEHUS (Pa3I0KEHUE HA MHOKUTENH, BBEIEHUE HOBBIX HEN3-
BECTHBIX, IMOJICTAHOBKA, TpaUIECKUl METO).

HepasencrBa. PanmonanbsHbIe, ppalliOHAIBHBIE, TOKA3aTENbHbIE 1 TPUTOHOMETPHYE-
ckue HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX penieHus. Mcrnonb3o0Banue cBOCTB U rpadukoB
(GyHKUIUH TpU pelIeHu ypaBHEHUH U HepaBeHCTB. MeTo HHTepBaioB. M300paskeHne Ha KOOp-
JUHATHOM IUIOCKOCTH MHO>KECTBA PEIICHUN YPaBHEHUHN U HEPABEHCTB C JBYMsI IEPEMEHHBIMA U
UX CHCTEM.

ITpuknagHple 3aJ1a4H. HpI/IMeHeHI/Ie MAaTCMAaTUYCCKHUX MCTOAOB IJIsd PCIICHUA COACPIKA-

TEJIbHBIX 33/1a4 U3 Pa3IMYHbIX 001acTe HayKH U MpaKkTUKU. MIHTeprperanus pe3yapTara, yuer
pEaTbHBIX OrPAHUYEHUN.
Ilpakmuueckue 3anamus:
Kopuu ypaBuenuit. PapHocunsHOCTh YpaBHeHUH. [IpeoOpa3oBanue ypaBHEeHUH.
OcHOBHBIE IPUEMBI PELICHUS] YpaBHEHUN. Pelienne cuctemM ypaBHEHHH.

Hcnonbp3oBanne cBOWCTB U rpadMKoB (GYHKITUN JUTsI pEIICHUsT YpaBHEHUN U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

DJIeMEHTHI KOMOMHATOPUKU. OCHOBHBIC MMOHATHSI KOMOMHATOPUKH. 3a7a4M HA MOACYET

YHCclia pa3MeIleHni, IepecTaHOBOK, coueTanuii. Pemenue 3a1ay Ha nepedop BapuanToB. Dop-
myia 6uHoma Herorona. CBoiicTBa OuHOMHHANBHBIX K03 duumentoB. Tpeyronsuuk [ackans.

DJIEMEHTHI TeOpUHU BeposiTHOCTEH. COOBITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U YMHO-

JKeHre BeposiTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHas ciiydaifHas BETMYHMHA,
3aKOH ee pacrnpezneneHus. YucnoBble XapaKTEPUCTUKH JUCKPETHOHN CIly4aiiHOM Benu4uHsl. 11o-
HATHE O 3aKOHE OOJIBIINX YHCET.

DJIEMEHTHI MaTeMaTUYECKON cTaTUCTUKH. [IpencTaBieHne TaHHBIX (TaOIUITbI, TUarpam-

MBI, TpaduKH ), TeHEpaJIbHAsi COBOKYITHOCTh, BEIOOPKA, cpeiHee apudmerndeckoe, Mmenuana. [1o-
HATHUEC O 3aJadax MaTEeMaTHYECKOM CTaTUCTHUKH.
Pemenue MPAKTUYCCKUX 3aaa4 C MPUMCHCHUCM BCPOATHOCTHBIX MCTOIOB.
Ilpakmuueckue 3anamusn:
Hcropus pa3BUTHSI KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH M CTATHCTUKU M UX POJIb B

pa3nuyHbIX cepax yeroBeuecKon xusHenesTenbHocT. [IpaBuna komOunaTopuku. Permenue



KOMOWHATOPHBIX 3a7a4. Pa3Menenus, couetanus u nepectranoBku. buaoMm HeroToHa u Tpe-
yronbpHUK [lackamns. [Ipuknagaslie 3agadn.

Kiaccuueckoe onpezneneHne BEpOSATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMMeE
BeposATHOCTEH. Beruucnenue BepositHocTe. [Ipuknagneie 3anaun. [IpencraBienne 4ncioBbIx

nauHbIX. [Ipuknagaeie 3a1aun.

I'EOMETPUA

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosokeHue IBYX NpsAMBIX B mpocTpaHcTBe. [lapamnenbHocTh mpsMon U
mockocTH. IlapamiensHOCTh IOoCKOCTEN. [leprneHIuKyIsaspHOCTh NPSMOM U IIIOCKOCTH. Ilep-
MIEHUKYJISP U HAKJIIOHHAsA. YTOJI MEXAY NPSMOM U INIOCKOCTBIO. J[ByrpaHHBIN yroi. YTos Mex-
Ny IIOCKOCTAMU. [lepnieHIuKyIspHOCTb IBYX IUIOCKOCTEH.

I'eomerprueckue npeoOpa3oBaHus MPOCTPAHCTBA: MAPAIUICTBHBIN MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapamnensHoe mpoekTupoBanue. [lmomranbk oproroHanbHON mpoekinmu. M3o00pakeHue
MIPOCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHuKH

Bepmmunsl, pedpa, rpann MHOTOTpaHHKKA. PazBepTka. MHOTOTpaHHbIe yIiibl. BeITyKIbIe
MHOrorpanHuku. Teopema Dusepa.

[Tpusma. Ipssmas u HaknoHnHas npusma. [IpaBunbsHast npusma. [apannenenunen. Ky6.

[Mupamuna. IlpaBuneHas nupamuja. Y cedeHHas nupamuaa. Terparap. Cummer-

puH B KyOe, B apajuiesienuIesie, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, MPU3MBI M TUPAMU/IBL.

[IpencraBnenne o MpaBUIBLHBIX MHOTOTPaHHUKAX (TETpa’ip, KyO, OKTadAp, 10AEKadAp U
HUKOCA3IP).

Tena u NOBEPXHOCTH BpALICHUS

[Humuaap 1 koHyC. YcedeHHbI KoHyc. OCHOBaHKE, BHICOTA, OOKOBAsi MIOBEPXHOCTH, 00-
pasyromasi, pazBepTka. OceBble CCUECHUS U CCUEHUS NTapaJuIeIbHbIE OCHOBAHHUIO.

[Tap u cdepa, nx ceuenus. KacarenbHast mIOCKOCTh K cdepe.

N3mepenusi B reomeTpun

O06nem u ero usmepenue. UaterpaibHas popmyna oobema.

dopmyiiel 00beMa KyOa, IPIMOYTOJIBHOTO MapajuleenuIe1a, TPU3MBI, IIHIHHApPA.
®opmyiel 00beMa MUpaMuaa U Konyca. @opMyIibl IIIO0MIAN TOBEPXHOCTEN LIMIIMH/IPA U KOHY-
ca. @opmyiel o6bema mapa u riomanan chepsl. [logodue ten. OTHOIIEHUS MTOMIaIel MOBEpX-
HoOCTel 1 00BEeMOB MOAOOHBIX
TeNl.

KoopaunaTtsl 1 BeKTOpPHI



[IpsimoyrosibHas (nekapToBa) CUCTEMa KOOpPAMHAT B IpocTpaHcTBe. PopMyia paccTosi-
HUSI M@Ky IBYMs TOUKaMH. Y paBHEHUS cepsl, INIOCKOCTH U MPSMOH.

Bexropel. Moaynb BekTtopa. PaBeHCTBO BeKTOpOB. CIll0KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uCIIO. Pa3moskeHne BEKTOpa IO HANPABJICHUAM. YTOJ MEXKIY ABYMs BEKTOPAMH.
[Tpoekius BexkTopa Ha ock. KoopauHartsl BekTopa. CkansipHOE TPOU3BENECHNE BEKTOPOB.

Hcnonp30BaHNEe KOOPAMHAT U BEKTOPOB IIPU PEIICHUHA MAaTEMATHYECKUX M ITPHUKIIAIHBIX
3a1ad.

IIpakTH4eckHe 3aHATHSA:

[Ipu3Haky B3aMMHOIO PacIOJIOKEHUS IPSIMBIX. YTOI MEXAY HpsAMbIMHU. B3anmHoe pac-
MIOJIOXKEHUE MPSAMBIX U IUIOCKOCTEH. IlepnenauKkymnsap U HakJIOHHAs K IUIOCKOCTU. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PACIIOIOKEHUH NPSAMOU U IJIOCKOCTH. Teopema o
TpeX MEPIECHIUKYIApax.

IIpu3Haky 1 CBOMCTBA MapaUIEIbHBIX U IIEPIECHIUKYISIPHBIX IUIOCKOCTEH.

PaccTosHME OT TOYKM 1O IUIOCKOCTH, OT HMPSIMOM IO IJIOCKOCTH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, MEX]y CKPELIUBAIOIIUMU MPSAMBIMHU, MEXJly IPOU3BOJILHBIMU (PUTypamMH B IIPO-
CTPaHCTBE.

[TapannenbHOE MPOEKTUPOBAHUE U €r0 CBoOMCTBA. Teopema o MIOMIaAX OPTOrOHAJIBHOU
IPOEKIMY MHOTOYToJIbHUKA. B3anMHOeE pacnosiokeHue MpoCTPaHCTBEHHBIX QUIyp.

Paznuunble BUbl MHOrOrpaHHUKOB. VX n300paxenus. CeueHus, pa3BepTKU MHOTOTPaH-
HUKOB. [Inomanp noBepxHocTy. Buasl cuMMeTpuii B mpocTpancTBe. CUMMETpUS TEJ BpallleHUs
¥ MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00beMoB.

Bexkropsl. JlelicTBus ¢ BEKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, chepsl, IIIOCKOCTU. PaccTosHue Mexay Toukamu. [leiicTBus ¢
BEKTOpPAMHM, 3aJaHHBIMU KoopauHartaMu. CKaJsipHOE NpPOU3BENEHHE BEKTOpPOB. BekTtopHOE
ypaBHEHUE MPSIMOM U IIOCKOCTH. Mcrnonb30BaHUE BEKTOPOB IIPU JAOKA3aTEIbCTBE TEOPEM CTE-

peoMeTpun.

TEMATHUYECKOE INTAHUPOBAHUE
Texandeckuit mpod b mpodheccuoHaILHOTO 00pa30BaHMs
[Ipu peanuzaruu comepkanus o0meoOpazoBaTeIbHON yueOHOM TUCIMIUTMHBI «Marema-
TUKa: anredpa 1 Havajga MaTeMaTHYeCKOro aHAIM3a; TeoMeTpus» B npeaenax ocBoenust OITOIT
CIIO na 6a3e 0oCHOBHOTO 0011IeTO0 00pPa30BaHUS C MOTYYSHUEM CPEIHEro 00IIero oopa3oBaHus
(TITICC3) makcumanbHast yaeOHast Harpy3ka 00y4Jaromuxcs COCTaBIIsAET:
no crnenuansHoCcTsM CIIO TexHmueckoro mpoduns - 294 gac. M3 Hux - ayauTopHas

(o0s3aTenbpHAsA) HArpy3ka 0OydJaroIMXCsl, BKIIIOYas MPAaKTUYECKUe 3aHATH - 264 yaca; KOHCYIb-

Taluy - 6 4., TpOMEXKYTOYHAs aTTecTauus - 24 4.



KomnuectBo yacos

Bun yueGHOM paboThI
[Tpoduns npodeccnonambHOTr0 00pa30BaHMUs: TEXHUYE-
B TOM YHCJIC TPAKTUIECKHIX
Conepxanne obyueHHs ayTUTOPHBIE 3aHATUS )
BaHATUN
Beenenue 2 -
1.Pa3BuTHe NOHATHS O YUCIIE 14 4
2.KopHH, cTenenn u Jorapudmol 32 8
3.IIpsiMble M TUIOCKOCTH B IPOCTPAHCTBE 26 6
4.KombOuHaTopuka 12 4
5.KoopauHaThl 1 BEKTOPbI 18 6
6.OCHOBBI TPUTOHOMETPHUH 34 8
7.OyHKIMU ¥ TpadUKu 22 8
8.MHOrorpaHHUKHU U KpyTJible Tea 26 6
9.Havana MaTeMaTH4€CKOTO aHAIM3a 26 6
10.aTerpai u ero npuMeHeHue 16 6
11,9nemMeHTBI TEOPUH BEPOSITHOCTEHN U 14 4
MaTeMaTHYeCKON CTaTUCTUKH
12.YpaBHeHHS U HEPABEHCTBA 2 8
HToro 264 74
Koncynbramnuit 6
[IpoMexxyTouHas arrecTauus 24
Bcero 294

[TpomexyTouHas artectanus B popMme SK3aMeHa

XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTUCTY AEHTOB

Coneprkanue o0ydeHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0B ACATCIBHOCTU

oOydJaromerocs (Ha ypoBHE YUCOHBIX TCHCTBHUIN)

BBEJIEHUE

BBenenue

(O3HAKOMIJICHHE C POJIBIO MAaTEMATHUKH B HAYKC, TCX-|
HUKE, DKOHOMHKC, I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHUAX|

14 HpaKTquCKOﬁ ACATCIIBHOCTH.

O3HaKOMJICHHE C LIEISIMU U 33]Ia4aMH U3y4eHUS Ma-
TeMaTuku npu ocBoeHnu npodeccuit CIIO u cme-

nuansHocTer CIIO.




AJITEBPA

Pa3BuTre moHsATHS O YHCIE

BoimonHaTe apudmMernueckue ACHCTBHUS HAJ YHC-
TaMH, coueTasi yCTHbIE U MUCbMEHHBIEC TPUEMBI;
HAXOJUTh NPUOIMKEHHbIE 3HAUEHUSI BEIMYUH U T10-
IPEIIHOCTH BBIYUCIEHUH (a0CONMIOTHAS M OTHOCH-
TelbHasl); CPABHUBATh YHUCIIOBBIE BBIPAXKEHHUS;
HaXOJIUTh OMIMOKU B TIPEOOpPa30BaHUSIX W BBIYHCIIC

HUSX (OTHOCHUTCS KO BCEM ITYHKTaM MPOTPaMMBI).

KopHu, crenenu, sorapudmel

O3HAaKOMUTBCSA C TOHITHEM KOpPHS N-H CTEINEHH,
CBOMCTBaMM paJUKajoOB M C MpPaBUIaMH CPAaBHEHU-
€M KOpHEH.

®opMyIUpOBATH ONpPEAECICHUE KOPHS M CBOMCTBA
KOpHEH. BBIUMCIIATE U CpaBHMBAThb KOPHH, JIEIaTh
NPUKUIKY 3HaueHus KopHsA. [IpeoOpa3oBbIBaTH
YHCIIOBbIE U OyKBEHHBIE BBIPAKEHMS, COJEpHKALIUE
paayKabl.

BbimonHATe pacdeTsl o (GopMyiaM, CoaepKauM
pajuKaibl, OCYIIECTBISAS HEOOXOAWMBIE TMOJCTA-
HOBKH H IPEe0Opa3oBaHUsI.

Onpenensrs PaBHOCHIIBHOCTD
BBIPAKECHUI C palUKaIaMH. Pewats
MPpaLMOHAIIbHBIE YPABHEHUS.

O3HaKOMUTBCS C TOHATHEM CTENEHHU C JEHCTBH-
TEJIbHBIM IIOKA3aTEIIEM.

Haxomute  3HaueHus CTEIEHH,

UCTIONB3YSl TPH HEOOXOIUMOCTH WHCTPYMEHTAJIb-
HBIE CPENICTBA

3anucelBaTh KOPEHb N-U CTENIEHU B BUJI€ CTEIICHU C
JIpOOHBIM MOKa3aTeIeM U Ha000poT.
DopMynMpOBaTh CBOWCTBA CTEIICHEM.

BbruncnasaTe CTENEHH ¢ palMOHAaJIbHBIM ITOKa3are-
JeM, JeJaTh MPUKUIKY 3HAYCHHS CTEIICHHU, CPABHHU-
BaThb CTEIEHHU.

[IpeoOpa3oBbIBaTh YMCIIOBBIE U OYKBEHHBIE BbIpa-

KCHUA, COACPKAINUE CTCIICHU, ITIPUMCHSA CBOIICTBA.




Pemrats nokasareiabHble ypaBHEHUS.

(O3HaKOMUTBHCSI C TPUMEHEHUEM KOPHEW U CTEINEHEH!|
[pY BEIYUCICHUU CPEIHUX, IIPU JECIECHUHU OTPE3Ka B
«30JIOTOM ceueHun». PelaTe MpuKIaIHbIE 3a7a4u

Ha «CJIOKHBIC ITPOLCHTEI.

[Tpeobpa3zoBanue anredpandeckux BbI-

paxeHuun

BrimonsaTe npeoOpa3oBaHus BEIPAKEHUN, IpUMe-
Hs1s1 POPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMH CTETIE-

Hel 1 jJorapudMoB.

Onpenensats 0071aCTh AOMYCTUMBIX 3HAYCHH JI0-
rapu(pMHUECKOro BbIpakeHus. Pemars gorapud-

MUYECKHUE YPAaBHEHHUS.

OCHOBbI TPUTTOHOMETPHUUA

OCHOBHBIE TOHATHUA

N3yunTh paguaHHbId METOJ U3MEPEHUS YIJIOB Bpa-
IIEHUS ¥ UX CBSA3b C IPaaycHOll Mepoil. M300paxarh
YIJIbl BpALEHUs] HA OKPYXHOCTH, COOTHOCHUTD BEJIU-|
YUHY YIJIa C €r0 PacloJIOKEHUEM.

DopMynMpOBaTh ONpPENEICHUS TPUTOHOMETPHYE-
CKUX (DYHKIIUI 1711 YIJIOB MOBOPOTA M JJISL OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBACHATH

X B3aNMOCBS3b.

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

TOXACCTBA

[IpyMeHSTh OCHOBHBIE TPUTOHOMETPHUYECKHE TOXK-
TecTBa JJIsl BBIYUCICHUS 3HAYEHUU TPUTOHOMETPHU-

YecKuX (PYHKIIMIA 1O OJHON U3 HUX.

[TpeoOpazoBanms MPOCTEHIITUX
TPUTOHOMETPHUYECKUX

BBIPAKCHUI

M3yuuTh OCHOBHBIE (DOPMYIIBI TPUTOHOMETPHH:
(bOopMyJIBI CITOKEHHS, YJIBOSHHUS, NMpeoOpa3oBaHMS]
CYMMBI TPUTOHOMETPUYECKUX (DYHKIHUN B TPOH3BE-
JICHUE U IIPOU3BEACHUS B CYMMY U IPUMEHATH IIpY|
BHIYUCIICHUH 3HAYCHHS] TPUTOHOMETPHYECKOTO BHI-
PaKEHHSI U YIIPOIICHUS €T0.

(O3HaKOMHUTBECSI CO CBOMCTBaMHU CUMMCTPUU TOYCK|
Ha €IMHUYHON OKPYKHOCTU M IIPUMEHATH UX s

BbIBOJ1a (OPMYJI TPUBEICHUS.

[Ipocreiimue

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABCH-

Pemrate o gopMynam U 1Mo TPUTOHOMETPHUECKOMY)

Kpyry IHpOCTEHIINEe TPUTOHOMETPUUECKUE YypaBHE-




CTBa

HUS.
[MpumeHsTh OOIIKME METOABl PEUICHHUS YpaBHEHUH
(npuBeeHUE K JIMHEHMHOMY, KBaJpaTHOMY, METOJ
Pa3JI0KEHUST Ha MHOXHTENIN, 3aMEHbl NIEPEMEHHOM )
[IPU PELIECHUN TPUTOHOMETPUUECKUX YPABHEHUN.

OTMmeuaTh Ha Kpyre pelieHus IpOCTEHIINX TPHUIo-

HOMCTPUUCCKHUX HCPABCHCTB.

ApKCUHYC, apKKOCHUHYC, apKTaHT€HC Yncia

O3HAKOMHTBCS C TIOHATHEM OOPATHBIX TPUTOHOMET-
pruecKuX (yHKIHH,

M3yuuTh ompesieneHuss apKCUHYca, apKKOCHHYca,
ApKTaHreHca 4ucia, (GOpMyIHpOBaTh HX, M300pa-
PKaTh Ha CIWHUYHOW OKPYXHOCTH, TIPUMEHSTH NPH

PELICHUN YPAaBHEHUM.

®YHKIINH, X CBOUCTBA U TPADOUKU

DyHKIUU

[TonsiTvie 0 HEMPEPHIBHOCTU (DYHKIIUU

(O3HAaKOMUTBCSI C TIOHSITUEM TEPEMEHHOM, MpUMe-
pamMu 3aBUCUMOCTEN MEXy IepEMEHHBIMHU.
O3HAKOMHUTBHCS C TIOHATHEM Tpaduka, ONpeNeNsiTh
NPUHAAIEKHOCTE TOYKH rpaduky Qynkmuu. Ilo
dbopmyse mpocTeriell 3aBUCUMOCTH OIPEICIISTH
BUJl e¢ rpaduka. Beipaxkars mo ¢opmyse onHY Iie-
PEMEHHYIO Yepe3 Apyrue.

(O3HaKOMUTBCS C OIPEEICHUEM

dbyakmun, GopMynupoBath ero. Haxonuts o0acTh)

ompeiesieHus: U 00J1aCTh 3HAUYCHUN (DYHKITHH.

CaoiicTBa (yHKIHH.
I'paduueckas unrepnperanus. [Ipume-
pbl GYHKIIMOHATIBHBIX 3aBUCUMOCTEN B

PCAIBHBIX IMMPOLECCaxX U SABJICHUAX

O3HAaKOMUTBCS C MpUMEpaMu (QYHKIIMOHATHHBIX|
3aBUCHMOCTEN B peajbHbIX MPOLIECCAX U3 CMEXKHBIX
TACLIATIIIVH.
(O3HaKOMUTBCA € JOKA3aTEIbHBIMU PACCYKICHUAMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M KBaJApPATUYHOM|
GyHKIMH, TPOBOMUTH HWCCIENOBAaHUE JIMHEWHOM,
KYCOYHO-JTMHEHHOM, TpOOHO - TMHEWHON W KBaJapa-
TUYHON (PyHKIMH, cTpouTh WX rpaduku. CTpouTh U
uyntath rpaduxn Gynkuuii. Mccnenoars GyHKIMU.

CocTaBisaTh BUA (PYHKIIUM TO JAHHOMY YCIIOBHIO,




pelaTh 3aJa4y Ha SKCTPEMYM.

Brimonsate npeoOpa3oBanus rpaduka GyHKIHH.

OO6parnbie QyHKIHH

3yunTh TOHATHE 00paTHON (YHKIIUU, OTIPEICTIATH
BUJl U CTPOUTH Tpaduk 0OpaTHOW (YHKIIMH, HAXO-
TUTH e 00JIaCTh OTMPEEIICHUs U 00JaCTh 3HAYCHU.
[TpumeHsTH CBOMCTBA (DYHKIMI MPH UCCIEIOBAHUY

YPaBHEHUU U TPU PELIeHUH 3a7a4 Ha SKCTPEMYM.

(O3HAKOMHTBCS C MMOHIATHUEM CIOXKHON (PYHKIIUH.

CreneHHbIe, TOKa3aTeIbHbIC, JJoTapu(Muye-
CKHe B TpuroHoMerpudeckue Gyakmuu. O0-

paTHbIE TPUTOHOMETpUYECKHE (QYHKIIUN

BbraucisaTe 3HaueHUs (QYHKUIUU 10 3HAYEHUIO ap-
rymenTa. OnpenensaTh NoJ0KeHNEe TOUYKH Ha rpadu-
Ke 110 €e KOOpAMHATaM U Ha000pOT.

Vcnonp3oBaTh cBOMCTBa (DYHKIMI 171 CpaBHEHHS
BHAYCHHUI CTETICHEH U JTIoTapu(MOB.

Ctpouth TpadMKu CTENEHHBIX U JOrapu(PMUYECKUX|
(byHKLINHA.

PemaTh moka3zaTenbHble U JorapuMuuecKkue ypas-
HEHUS! 1 HEPAaBEHCTBA 110 U3BECTHHIM AJITOPUTMAM.
(O3HaKOMUTBCSI C TOHSATUEM HEMPEPBIBHOM MEPHO-
nueckoi GpyHKIMH, HOPMYTUPOBATh CBOICTBA CH-
Hyca U KOCHHYCa, CTPOUTD UX TpaduKH.
O3HAKOMUTBHCS C MOHSITHEM TapMOHUYECKUX KOJie-
OaHWN W TIpUMEpaMu TapMOHHYECKHX KoJieOaHUH
U1 OIIMCAaHUs POIIECCOB B (PM3MKE U JPYTrUX 00Ja-
CTSIX 3HAHMUSL.

(O3HaKOMUTBHCS C TIOHSATHEM Pa3pbIBHOW NEepUOaUYE-
ckoi pyHKIMH, HOPMYITUPOBATH CBOMCTBA TAHTEHCA

U KOTAaHTEHCA, CTPOUTH UX TpadUKH.

[IpumMeHaTh cBoWicTBa (YHKIMN 171 CpaBHEHUS
BHaYCHUH TPUTOHOMETPUYECKHX (DYHKIHMH, Ui pe-

MICHUA TPUTOHOMETPHUYICCKUX ypaBHeHHﬁ.

Ctpouth rpaduku 0OpaTHBIX TPUTOHOMETPHUECKUX
(yHKUIMH 1 onpeAensaTh Mo rpaduKkaM X CBONCTBA.

BrimoHATE TpeoOpa3zoBanue rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A




[TocnenoBaTeILHOCTHA

O3HaKOMUTHCS C HOHSITHEM YHUCIOBOMH IIOCJICAOBA-|

TEJNBHOCTHU, CIIOCO0aMHU €€ 3a/laHusl, BHIYMCIICHUS -

MU €€ YJICHOB.

O3HaKOMUTBCS C TIOHATHEM TIpefena MocleoBa-

TCIIbHOCTH.

O3HaKOMHUTBCSI C BBIYHUCIIEHHEM CYMMBI 6GCKO-

HEYHOI'0 YHCIIOBOTO psifia Ha MPUMEpPE BbIUUCIIE-

HUSI CYMMBI OCCKOHEYHO YOBIBAIOIIEH T'€OMETpH-

YECKOM IIPOrPECCUM.

Pemrate 3aaun Ha mpuMeHeHHE (POPMYITBI CYMMBI
OCCKOHEYHO YOBIBAIOMICH TEOMETPHUYECKON IPO-

IPECCHH.

[Ipon3BoHas U ee IPUMEHEHUE

O3HaKOMUTBCS C MOHATUEM IIPOU3BOJAHOM.
W3yuuth U GOpMyNIHpOBaTH €€ MEXaHUYECKHH U
TFE€OMETPUYECKUN CMBICI, U3YYUTh AJITOPUTM BbI-
YHCIIEHUSI TIPOM3BOAHON HA MPUMEpPE BBIYUCIICHUS
MT'HOBEHHOH CKOPOCTH U YIJIOBOTO K03 unnenTa
KacaTeJIbHOU.

CocTaBnsaTh ypaBHEHHE KacaTelIbHOW B 0OIIEM
BU/IE.

BoryunTts npaBuia qudgepeHupoBanus, Ta0IuILy
MIPOU3BOJHBIX AJIEMEHTAPHBIX (DYHKIUN, MpHMe-
HATH U1t udepennmpoBanus GYHKIHHN, TSI CO-
CTaBJICHUS YpaBHEHUS KacaTeIbHOM.

N3yuuTh TEOpeMbl O CBSI3U CBOMCTB (PYHKIIUU M|
MIPOU3BOIHOM, (POPMYITUPOBATH HX.

IIpoBOoAUTH ¢ MOMOILIBIO ITPOU3BOJHOM HCCIIEN0-
BaHHE (PYHKIIMH, 3aJIaHHON (HOPMYIIOi.
YcraHaBnuBaTh CBSI3b CBOMCTB (DYHKIIUU M TIPOM3-
BOJHOM 10 UX rpadukam.

[IpuMeHsTh TPOU3BOIHYIO JUISl PELLIEHUS 3a/1a4 Ha
HaXO0XJIeHUE HanOOJIbIIEr0, HANMEHBIIET0 3Haye-

HHUA U HA HAXOXKICHUC OKCTpEMYyMa.




[lepBooOpa3Hast M1 MHTETpal

O3HAaKOMUTBCS C TOHATHEM HHTETpalia U TMEepBO-
00pa3Hoii.

N3yunTh mpaBuiia BEIYKCICHUS TTEPBOOOPA3HON H
teopemy Hprorona- JleliOnuna.

Pemarp 3amaun Ha CBSI3b MEPBOOOPA3HON U €€ ¢
MIPOU3BOJIHOM, HA BBIYUCIICHHUE IEPBOOOPA3ZHOM
JUTSl TaHHOU (DYHKITHH.

Pemarp 3agaum Ha TpUMEHEHUE HMHTErpaja MAiis

BBIYMCIICHUA q)HBH‘-IGCKI/IX BCJINMYHH U HHOHlaﬂeﬁ.

YPABHEHUA

N HEPABEHCTBA

'YpaBHeHUs U cUCTeMBI ypaBHeHU HepaBeH-
CTBA M CHCTEMBI HEPABEHCTB C IBYMs II€pe-

MCHHBIMH

O3HaKOMHUTBCSA € TMPOCTEHIIMMH CBEACHHUSIMH O
KOpHSIX anreOpanyecKkux ypaBHEHHM, C MOHSATHS-
MU HCCJIEIOBaHUS ypaBHEHUN U CUCTEM YpaBHe-
HHUM.

N3yunuTh TEOpUIO PABHOCWIBHOCTU YPaBHEHUU U
ee mnpumeHeHue. [IOBTOpUTH 3amuch pelICHUs
CTaHJIapPTHBIX YpPaBHEHMM, MPUEMBI MpeoOpa3oBa-
HUSl YpaBHEHUH JUIsl CBEJIEHUS K CTaHIApPTHOMY
YPaBHEHHIO.

Pemarp panuoHanpHble, UppalMOHATIBHBIC, TTOKA-
3aTejbHble U TPUTOHOMETPUUYECKHUE YPaBHEHUS U
CUCTEMBI.

Hcnonb3oBathk cBOiicTBa U rpaduku GyHKIUN I
pewieHnst ypaBHeHUH. [IOBTOpUTH OCHOBHBIEC MPH-
€MbI PELICHUS] CUCTEM.

Pemate ypaBHEeHMs, IPUMEHSST BCE MPUEMBI (pa3-
JIO’)KEHUE HAa MHOXUTENU, BBEICHUE HOBBIX HEW3-
BECTHBIX, IIOJICTAHOBKA, rpa)UUeCKUil METON).
Pemate cucrembl ypaBHEHUM, IPUMEHSS Pa3JIdy-
HbIe CTI0cOOBl. O3HAKOMHUTHCS C OOIIMMH BOIIPO-
caMHM pEIIEHHUs HEPaBEHCTB M HCIOJb30BaHUs
CBOWCTB M Tpa(uKoB (PYHKIMI MPH peIIeHUuH He-
PaBEHCTB.

PemraTe HEpaBCHCTBA W CHUCTEMBI HCPABCHCTB,




IIPUMEHSIS pa3InYHbIE
CIIOCOOBI.
[IpyMeHATh MaTEMaTUYECKHE METOMABI ISl pelle-
HUSl COJEpKATENbHBIX 3a/a4 M3 Pa3JIMYHbIX 00Ja-
CTEll HAyKM U NpakTuku. MHTepmperupoBarh pe-

BYJIbTAThl, YIUTBIBATH PCAJIbHBIC OTPAHNYCHH.

DJIEMEHTBI KOMBUHATOPUKHY, TEOPUM BEPOSITHOCTEN Y CTATUCTUKU

(OCHOBHBIC TIOHATHS KOM6I/IHaT0pI/IKI/I

W3yunth npaBuina KOMOMHATOPUKUA U TMPHUMEHATH
IIPU pelIeHUH KOMOMHATOPHBIX 3a/1a4.

Pemate kOMOMHATOpHBIE 3a/la4d METOJIOM IIEpe-
0opa U 1o NMpaBUITy YMHOKEHHUS.

O3HAaKOMUTBCS € TOHSTUSIMH KOMOWHATOPHUKU:
pasMCIICHUAMHA, COUYCTAHUAMU U IICPECTAHOBKAMU
1 GOpMyIaMu ISl UX BBIYHCIICHUS.

OOBACHATD U MPUMEHSTH (HOPMYJIIBI JJI BBIYUCIIE-
HHUS pa3MEIICHUM, MEPECTAHOBOK M COYETAHUM]
P PEIICHUH 3a/au.

O3nakoMuThCs ¢ OuHOMOM HBIOTOHA U TpEeyrouib-
HukoMm [lackans.

Pemarp npaktuyeckue 3aJayu ¢ UCIOJIb30BAaHUEM

MOHATUH U IPABUI KOMOMHATOPHUKH.

(DIIEMEHTHI TEOPUH BEPOSITHOCTEMN

N3yunTh KIaccUyecKoe OIpENETIEHUE BEPOSTHO-
CTH, CBOWCTBa BEPOSITHOCTH, TEOPEMY O CYMME
BEPOATHOCTEIA.

PaccmoTpeTs mnpuMepbl BBIUKCICHHUS BEPOSTHO-
creid. Pemarpe 3agaun Ha BBIYMCIICHHE BEPOSITHOA

CTEH COOBITHIA.

[IpencraBneHune NaHHBIX (TaOIUIIBI, TUATPAM-

MBI, TpaUKH)

O3HaKOMHUTBCA C MNpEaACTABIICHUEM  YHCIOBBIX|
AAHHBIX U UX XaPAKTCPUCTHUKAMMU.
Pemrate MPAaKTUYCCKUC 3aJa4r Ha
06pa60TKy YHCJIOBBIX JAaHHBIX, BBIYUCIICHUEC UX Xa-

PaKTEPUCTHUK.

I'EOMETPUA

[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

dopmynaupoBaTh U TNPUBOAMTH JI0KA3aTEIbCTBA




MPU3HAKOB B3aMHOTO PACIIOJIOKEHUS MPIMBIX U]
IJI0CKOCTe. Pacno3HaBaTh Ha 4epTekax U MOJIE-
JISIX Pa3IM4YHbIE CIy4au B3aUMHOTO PACIOJIOKEHUS]
NPSIMBIX U IUIOCKOCTEW, apryMEHTHUPOBaTh CBOM|
CYXKJICHU.

@opMyJIUPOBATH ONPEIECICHHS, IPU3HAKUA U CBOM-
CTBa MapAJUIEJIbHBIX M MEPHEHIUKYISIPHBIX IIOC-
KOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BbINoaHATE MOCTPOEHUSI YIJIOB MEXY MPSMBIMH,
NPAMOM M TIJIOCKOCTBIO, MEXKIY IJIOCKOCTSMU I10
ONMCAHUIO U PAaCIO3HABATh UX HA MOJEIAX.
[IpumeHsATh TpU3HAKK U CBOMCTBA PACHOJIOKECHUS
NpSAMBIX M IUIOCKOCTEH MpH pEUIeHUW 3aj]ad.
N300paxaTh Ha pUCYHKAX U KOHCTPYHPOBATH HA
MOJEJISIX MEPIEeHIUKYISPbl U HAKIOHHBIE K TIOC-
KOCTH, IpsIMblE, NapaJlIeIbHbIE MJIOCKOCTH, YIJIbl
MEXIy MPSMOM U TJIOCKOCTHIO U OOOCHOBBIBATH
IIOCTPOEHUE.

Pemiate 3aaun Ha BBIYMCICHUE T€OMETPUYECKUX]
BenMYuH. ONKCBIBATH PACCTOSHHE OT TOYKH [0
IIJIOCKOCTH, OT MPSMOM JI0 IUIOCKOCTH, MEXKIY|
MJIOCKOCTSIMU, MEXY CKPEIIMBAIOIIUMHU MPSMBbI-
MH, MEXKIY MPOU3BOIBHBIMU (UTYpaMU B TIPO-
CTPAHCTBE.

@opMynHpoOBaTh U JI0KA3bIBaTh OCHOBHBIE TEOPE-
MBIl O pPaCCTOSHUSAX (TEOPEMBI CYIIECTBOBAHMSI,
CBOWCTBA).

N3006paxaTh Ha yepTekax U MOJENAX PACCTOSHUS

1 000CHOBBIBATH CBOU

cyxaeHus. OnpenensTb ¥ BHIYUCIATh PACCTOSHUSA B
npoctpancTBe. [IpuMeHsATH (HOpMYIBI U TEOpPEMBI
IUIAHUMETPHUH [Tl PELICHH 3a1a4.
O3HaKOMHUTBECS C MOHATHEM NapAJUIEIBHOTO IIPO-
€KTUPOBAaHHUs U €ro CBOMCTBaMU. POpMyIMpPOBATH

TeOpeMy O IUIOLIAu OPTOTrOHAIBHOM MPOEKIUH




MHOT'OYT'OJIbHUKA.
[TpuMeHsITh TEOPHUIO AT 0OOCHOBAHHS IMOCTPOE-
HHUI 1 BBIYUCIIEHUNA. APTYMEHTUPOBATh CBOU CYK-
JIeHUs] O B3aUMHOM PACIOJIOKEHUU TPOCTPaH-

CTBEHHBIX QUTY.

MHOrorpaHH1uKH

OnucelBaTh U XapakTEPU30BATh PA3JINYHbBIE BUbI
MHOTOTPaHHUKOB, MEPEYUCHIATh HX DJIEMEHTHl U
CBOMCTBA.

H306pa>1<aTL MHOT'OTPAaHHUKHW W BbIIIOJHATL I10-
CTPOCHUSA HaA I/I306pa)K€HI/I$IX U Ha MOJCJIAX MHOI'O-
IPaHHUKOB.

BbruncnsaTe NMHENHHbIE 3JIEMEHTHI U YIIIbl B MPO-
CTPaHCTBEHHBIX KOH(MUTYpausaX, apryMeHTHPO-
BaTh CBOU CYKIACHUS.

XapakTepu3oBaTh U H300pa)xaTb CEUEHUS, pa3-
BEPTKM MHOTOTPAHHUKOB, BBIUUCIATH IJIOLIAAN
ITIOBEPXHOCTEH.

Crtpouth mnpocTeline cedeHus KyOa, MPU3MBL,
nupamubl. [IpuMeHSATh (QakThl U CBEOEHUS U3
IJIAaHUMETPUH.

O3HaKOMHUTBCS € BUJIaMU CUMMETPHH B ITPOCTPaH-
CTBE, (OPMYIUPOBATH OMPEICICHUS W CBOWCTBA.
XapakTepru3oBaTh CUMMETPUM Tl BpalleHUS U
MHOTOTPaHHHUKOB.
[IpuMeHsATh CBOWCTBA CHUMMETPUU TIPU PEIICHUMU]
3az1ad.

Hcnonb30BaTh NMPHOOpPETEHHBIE 3HAHUSA JJISI UCH
CJIETOBaHMS U MOJICTTUPOBAHNUS HECIOKHBIX 3a/1a4.
N3o0paxaTh OCHOBHBIC

MHOT'OTPAaHHUKH U BBINIOJIHATH PUCYHKH 11O YCJIOBH-

s;IM 3a1a4.

Tena 1 MOBEPXHOCTH BPALICHUS

O3HaKOMUTBCS ¢ BUAAMU Tell BpalleHus, GopMmy-
JMPOBAaTh UX ONPEEIICHUS U CBOWCTBA.

DopMyIMpOBaTh TEOPEMBI O CEUYEHUU IlIapa IJI0C-




KOCTBIO U O TJIOCKOCTH, KacaTeabHoM K chepe.
XapakTepu3oBaTh U U300paxarh Tella BpPAIICHHUSI,
UX pa3BepTKU, CEUCHUS.

Pemate 3amaun Ha MOCTPOEHHE CEYEHUM, HA BbI-
YUCJIEHUE [UJIMH, PACCTOSHWUM, YIJIOB, IUIOLIAIEH.
IIpoBOoaNUTHL [OKa3aTEIbHBIE PACCYKIACHUA IIPH
pelIeHnH 3a1au.

[IpuMeHsATh CBOWMCTBA CHUMMETPUU TIPU PEIICHUMU]
3ala4 Ha TCJia BpalllCHUsA, Ha KOMGI/IHaI_II/IIO TCII.
N300pakaTh OCHOBHBIC KPYTJIbIE TE€Ja U BBINOJ-

HSATH PUCYHOK I10 YCJIOBHIO 33Ja4H.

M3MepeHnst B rTeOMeTpuun

O3HaKOMHUTECS ¢ MOHATHSAMM ILJIOIIAIA U 00beMa,
aKCHOMaMH U CBOMCTBaMHU.

Pemarn 3amaun Ha BRIYKUCICHHE TUIOMIAACH IIIOC-
KuX (hUTyp, IPUMEHSST COOTBETCTBYIOIIHE (POpMY-
J6I ¥ (PaKTHI U3 TTITAHUMETPHH.

N3y4nth TeopeMbl O BBIYMCICHUH OOBEMOB IIPO-
CTPAHCTBEHHBIX TEJ, PEIIaTh 33/1a4d HA MPUMEHE-

HUe (pOpMyJT BEIYHCIICHHS] 00BEMOB.

W3yuuth ¢GOpMynbl ISl BBIYMCICHHUS IUIOIIAICH
ITOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALICHMUS.
O3HAaKOMHUTBECS ¢ METOJOM BBIYHMCIICHUS IUIOIAY]

MOBEPXHOCTHU CEPBHI.

Pemrate 3amaynM Ha BBEIUHCICHHUE IUIOIIANEN IIO-

BEPXHOCTH NMPOCTPAHCTBEHHBIX TEJ.




KoopauHaTel 1 BEKTOPHI

O3HaKOMUTBCS C TOHSTUEM BEKTOPA.
M3yunuTh AexkapToBYy CHUCTEMY KOOpPAMHAT B IPO-
CTPaHCTBE, CTPOUTH MO 3aJaHHBIM KOOpAWHATaM
TOYKH U IVIOCKOCTH, HAXOAUTh KOOPANHATHI TOUEK.
HaxomuThe ypaBHEHHS OKpPYKHOCTH, cepsl, Tioc-
KOCTU. BBIYUCIISTE pacCTOSHUS MEKY TOUKAMH.

N3yunTh CBOMCTBA BEKTOPHBIX BEIWYWH, MPaBUiIa

pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPaH-

CTBE, MMPaBUJIa HAXOXKICHUSI KOOPJIMHAT BEKTOpa B

MPOCTPAHCTBE, IpaBWIA JAEHUCTBUM C BEKTOpaMHu,

3aaHHBIMU KOOpJWHATaAMHU.

[IpumeHsATHh TEOpPHIO MPU PEIICHUH 3aJ1ad Ha JeH-
CTBUA C BEeKTOpaMHu. M3y4uuTh CKaIspHOE MPOMU3-
BEJICHUE BEKTOPOB, BEKTOPHOE YpaBHEHHUE Mpsi-
MOW M IUIOCKOCTH. lIpuMeHsTh Teopuro mpu pe-
LIEHUMW 3a]a4 Ha JEHCTBUS C BEKTOpaMH, Ha KO-
OpAMHATHBIN METOJ, Ha INPUMEHEHHE BEKTOPOB

AJI1 BBIYUCJIICHUS BEJIMYHH YTIJIOB U paCCTOHHHﬁ.

O3HAaKOMHUTBECS C A0Ka3aTCIIbCTBAMU TCOPEM CTC-

PEOMETPUH O B3aUMHOM PACIOJIOKEHUU MPSIMBIX U

MJIOCKOCTEH C MCIIOIb30BaHUEM BCKTOPOB.




YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYE-
HUE ITPOI'PAMMBI YYEBHOU JUCLIUITJIMHEI «MaremaTukay

OcBoeHre TPOrpaMMbl YI€OHOM JUCHHUILTUHBI «MaTeMaTHKay MpeoyiaracT HaTuIue B
npodeCCHOHAIBHONW 00pa30BaTebHON OpraHU3alluy, PEeAU3YIoNIe 00pa30BaTEebHYIO IPO-
rpaMmy cpeaHero oomiero odpaszoBanus B npenenax ocBoeHusi OIT CITO na 6a3ze 0oCHOBHOTO
obmiero oOpa3oBaHus, yueOHOro KabMHETa, B KOTOPOM MMEETCS BOZMOKHOCTh 00€CIIEYUTh CBO-
0oHBIN goCcTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHS M B NIEPUOJ BHEYUEOHOU AESTEIhHO-
CTH 00yJaroIuxcsl.

[Tomemenue  kabuHETa  JODKHO  YIOBIETBOPATH  TpeboBaHusM  CaHHMTapHO-
snuaemMuonorndeckux npasmil u HopMatuboB (CaulluH 2.4.2 Ne 178-02) u ocHaIieHO TUIIOBBIM
o0opy/oBaHNEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX, B TOM YHCIE CHEIUAIM3HPOBAHHOU
y4eOHON MeOeNIbI0 M CPECTBAaMHU OOY4YEHUs, JOCTaTOYHBIMU JUIsI BBITOJTHEHUST TPeOOBaHMHA K
YPOBHIO MOJATOTOBKH 00YYarOIINUXCS.

B kabunere MOMKHO OBITH MYJbTUMEIUMHOE OOOpPYAOBAHHE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIBHOTO MPOIecca MOTYT MPOCMATPUBATh BH3YaJbHYIO HH(POPMAIHIO IO
MaTeMaTHKe, CO3/]aBaTh MPE3CHTALNN, BUACOMATEpUAIIbl, HHBIC TOKYMEHTHI.

B cocraB y4yeOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOTO OOecredeHHs IMpo-
rpaMMbl yueOHOW aucuuIInHbl «MaTemaruka: aiaredpa M Hadajla MaTeMaTHYEeCKOro aHalln3a,
TEOMETPHSI» BXOJISAT:

. MHOTO( YHKITHOHATBHBIA KOMIUIEKC MPENOo1aBaTels

. HarJBIIHBIE TTOCOOUs (KOMITJIEKTHl YU4eOHBIX TaOJHII, IJIAKaTOB, IMOPTPETOB BHI-

JAIOIINUXCSl YUCHBIX-MAaTEMaTHUKOB U . );

. MH(OPMaLlMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
. 9KpPaHHO-3BYKOBBIE TOCOOUS;
. KOMIUIEKT TEXHUYECKOM JOKyMEHTAlluM, B TOM YHKCJE Macrnopra Ha CpeaCcTBa

00y4YeHHsI, ”HCTPYKIINH 10 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301TacHOCTH;

J OuOIMoTEeYHBIN (POH/I.

B OuGmmoTeunsIii poHI BXOAAT y4eOHUKH, yaeOHO-MeTonndeckue KoMIuieKTol (YMK),
obecrevynBaroIfe OCBOCHHE YU4eOHOW MUCIUIUINHBI «MarteMmarrka: anredpa U Hadala MaTema-
TUYECKOTO aHajH3a; TeOMETPHS», PEKOMEHIOBAaHHBIC WA JOMYIICHHBIC ISl HCIIOJb30BAHHS B
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEaTU3YIOMUX 00pa30BaTEIbHYIO IMPO-
rpaMmy cpeaHero oomiero odpaszoBanus B npenenax ocBoeHust OIT CITO nHa 6a3ze 0oCHOBHOTO

o0riero o0pa3oBaHusl.



bubnuoreunsiii GoHI MOXKET OBITH JOMOJHEH SHIUKJIONEIUSMHU, CIPaBOYHHUKAMH,
Hay4YHOU U HAy4HO-IIOMYJIIPHOM JINTEPATypOH U Ip. IO MATEMATHKE.

B mporecce ocBoeHms mporpaMMbl yaeOHOU AucuuIiuHbl «Martemarnka: anrebpa u
Hayaja MaTeMaTU4YeCKOro aHajan3a; Te€OMETpPUs» CTYACHTHI JTOJDKHBI UMETh BO3MOKHOCTH J0-
CTyIa K JIEKTPOHHBIM Y4eOHBIM MaTepuaiaM IO MaTeMaTHKe, UMEIoInecs B CBOOOAHOM J0-
cTyme B cucteme VHTepHeT (JIEKTPOHHBIE KHUTH, TPAKTUKYMBI, TeCThI, MaTepualisl EI'D u mp.).

PEKOMEHAYEMAA JIMTEPATYPA
Jnst ctyaeHToB

Amumos III.A. u np. Anrebpa u Havana ananuza. 10 (11) k1. - M.: 2012 bammakos M.H.
Maremaruka. Yueonuk mist HI1O u CITO. - M.: 2012 Bamvakos M. M. Maremaruka. YueOHUK
st HITO u CITO. - M.: 2013 bammakoB M.U. Martemaruka. CO0pHHK 33134 podUITbHON
HaIpaBJIECHHOCTH: yueb. mocodue. - M.: 2012

bammvakos M.M. MaremaTuka. 3agaunuk: yue6. mocooue. - M.: 2012 bammakos M.U.
Maremaruka (0a30BbIif ypoBeHb). 10 k1. - M.: 2011 bammakoB M.M. Matemaruka (6a30BbIii
ypoenb). 11 k1. - M.: 2012 bammakos M.U. Anrebpa u Hauana ananusa, reometpus. 10 ki1 -
M.: 2013 bammakoB M.U. Coopruk 3amay: yued. mocodue (0a30Bbiid ypoBeHs). 11 k1. - M.
2012

Konsrun FO.M. u np. Maremaruka (Kuaura 1). - M.: 2011 Konsrun

FO.M. u np. Marematuka (Kaura 2). - M.: 2011

Hna npenooasameneti

06 ob6pazoBanuu B Poccuiickoit deneparnn. PenepanbHblii 3akoH Poccuiickoit @enepa-
1uu ot 29 nexabps 2012 r. Ne 273-D3

®denepanbHBI TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHAAPT CpEeIHEro (TOJHOTO) 00-
miero oopaszoBanus. YT1B. [Ipukazom Munoopraayku Poccuu ot 17 mast 2012 . Ne 413

[Tpuxa3z MunobpHayku Poccun ot 29 nexabps 2014 r. Ne1645 «O BHeceHHHM U3MEHEHUI
B npuka3 MunuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. Ne
413 «O6 yrBepxkaeHuM (enepatbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa Cpe-
Hero (IOJIHOT0) 0011ero 00pa3oBaHUs».

PexomeHaiu o opraHu3aliy MoIydeHus CpeaHero oo0ero oopa3oBanus B Mpeienax
OCBOCHMS 00pa30BaTENbHBIX MPOrpaMM CpEIHEro MpodecCHOHANTBHOTO 00pa3oBaHMs Ha Oase
OCHOBHOTO 0011er0 00pa3oBaHus ¢ ydeToM TpeOoBaHMi (hemepabHBIX TOCYAapCTBEHHBIX 00pa-

30BaTENbHBIX CTAHAAPTOB M MOJIydaeMoi mpodeccuu Ui CrenualbHOCTH CPEeIHEro npodeccu-



OHaAJIBHOTO OOpa3oBaHus (MuchMo JlemapTaMeHTa rocyJapCcTBEHHON MOJUTUKHU B cepe MoAro-
TOBKH pabounx kaapoB u 110 Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Artanacsn JI.C., byry3zo B.®., Kagomues C.b. u np. I'eomerpus (6a30Bblit 1 IpodHIIb-
HBI ypoBHH). 10-11. - M.: 2012

bammvako M.M. Marematuka. Kaura mist npenogaBatens. Metoaudeckoe nocooue. -
M.:2013

bammakos M.U. III.1. LpiranoB. MeToaudeckoe mocooue st HoaAroToBku k EI'D. - M.:
2011

Konsrun FO.M., TkaueBa M.B, ®enepoa H.E. u np. mox pexn. XKuxuenko A.b. Anredpa

U Hayajia MaTeMaTh4yeckoro aHainu3a (6a3oBblii 1 npodmibHe ypoBHH). 10 k1. - M.: 2011

Humepnem-pecypcol

http://school-collection.edu.ru - DnekTpoHHbIH yueOHUK «Maremartuka B mkoje, XXI

BECK».

http://fcior.edu.ru - nHGOPMAIIIOHHBIC, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MAaTEPHAITHI.

www.school-collection.edu.ru - Enunas komtekuuu LudpoBbix 0Opa3oBaTENbHBIX pe-

CypcoB
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