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1. MACIIOPT PABOYEM ITPOT'PAMMBI TUCIHUILINHBI «<MATEMATHUKA»

1.1 O6saacTh NpuMeHeHus1 pado4eil MporpaMmbl

Pabouas mporpamma y4eOHON AMCHUILUIMHBI SBISETCS YaCThIO MPOTPAMMBI  TIOJTOTOBKU
CIenuaaucToB cpeaHero 3seHa B cooTBercTBUU ¢ PI'OC mo cnermumansHocTn CITO 40.02.04
«Opucnpynenuus» (HanpaBiaennocts «FOpuct B cepe mpaBoBoro odecneyeHus [esi-
TeJbHOCTH OPraHU3ANUI U TPAKIAH).

[Tporpamma ob1Ie00pa3oBaTenbHON Y4eOHOUM nucHUIUIHHA «MaTtemMaTukay npeaHa3HaueHa
JUTSL U3yYeHHs] MaTeMaTUKU B MpodeccnoHabHbIX oOpa3oBaTenbHbix opranuzanusx CIIO, pea-
JU3YIOMIKUX 00pa30BaTeNbHYI0 IPOrpaMMy CpelHero o0Iiero o0pa3oBaHus B Mpeeaax 0CBOCHUs
OCHOBHOM mpodeccroHanbHOM obpazoBatenbHOM nmporpammbl CITO (OITOIT CITO) Ha 6a3e oc-
HOBHOT'0 0011ero o0pa3oBaHus MPHU MOATOTOBKE KBaTU(UUIMPOBAHHBIX pabouuX, CIyXKalluX U
CIEIMAICTOB CPEHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe PI'OC cpemnero obmero oOpa3oBaHus, YTBEPKICH-
Horo IIpukazom Munnpocsemenust Poccuu ot 27 oktsa6ps 2023 r. Ne 798. bbumn yuteHsl Tpedo-
BaHUs, MIPEIBSABISIEMBIC K CTPYKTYpE, COJCPKAHUIO M PE3yJIbTaTaM OCBOCHHUS YYCOHOW IHMCIIH-
IUTHHBI «MateMaTrukay, B COOTBETCTBUU ¢ PeKOMEHIAIMSAMU TI0 OPTaHU3AINUN TTOTYICHHS CPE/I-
Hero o0miero oopa3oBaHusi B Ipeeiiax OCBOCHHS 00pa30BaTENIbHBIX MPOrpaMM CPEIHETO IMpo-
¢deccroHanbHOro oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHuUs C yUeTOM TpeOOBaHMI
denepanbHBIX TOCYIAPCTBCHHBIX 00pa30BaTEIIbHBIX CTAHIAPTOB U MOTy4aeMOU MPOGECCHH HITH
CHEIHMAILHOCTH CpeIHEero npodeccuoHalbHOro oopasoBanus (muckMo JlemaprameHTa rocyaap-

CTBEHHOW MOJHUTHUKHU B chepe moarotoBku padouux xaapoB u 1O MunobpHayku Poccuu ot
17.03.2015 Ne 06-259).

1.2. MecTo THCHMTIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEIUAINCTOB CPeTHEro
3Bena: Jucuurmmna «MATEMATUKA» otHocutes k pazaeny COO (cpeanero o6imiero oopa-
3oBanus) OIl (00meoOpa3oBaTEILHOM MMOATOTOBKH).

1.3 Heau u 3a1aun TUCHUNJIMHBI; TPeOOBAHUSA K Pe3yJbTaTaM OCBOECHHS THCIUTLTHHBI
Coz[epn(aHHe mporpaMmaI «MareMaTuka HaIrpaBJICHO Ha JOCTUIKCHHEC CJICAYIOMIUX

neJse:

e oOecnedeHre chOPMHUPOBAHHOCTH MPEACTABICHHUA O COIMANIBHBIX, KYIbTYPHBIX U UCTOPHU-
YCCKUX q)aKTOan CTaHOBJICHUS MaTEMAaTUKU,

e oOecrnedyeHrne cPOPMUPOBAHHOCTU JIOTMUECKOTO, aITOPUTMUYECKOTO U MATEMaTHYECKOTO
MBIIIJIICHUA,

e oOecnedeHne chOpMUPOBAHHOCTH YMEHUM MPUMEHSTH MOJIyY€HHbIE 3HAHUS MIPU PELICHUH
Pa3IMYHBIX 3a1a4,

e oOecrnieueHre cHOPMUPOBAHHOCTU MIPEACTABICHUM O MaTeMaTUKE KaK 4acTH 0OIIeyenoBe-
qecKOU KYJIbTYPBbI, YHUBCPCAJIbHOM A3BIKC HAYKH, IMO3BOJIAIONIEM ONHMCHIBATL U HU3Yy4aTb
PCATBHBIC ITPOLECCHI U SABJICHUS.

B mporpammy BKIIIOUEHO coJiep’KaHUE, HANpaBleHHOE Ha (pOopMHpOBaHUE y CTYJIEHTOB
KOMIIETEHIIMHI, HeoOXoauMEBIX i kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e OCHOBHOIO
o0miero o0pa3oBaHus ¢ MOMYUYEHHUEM CPEIHEro OOIIeT0 0O0pa30BaHUs; MPOTPAMMBI MOATOTOBKU
cnenuanuctoB cpennero 3BeHa (I[IIICC3).

Marematuka siBnsieTcs: pyHIaMeHTaIbHOU 001Ie00pa3oBaTeIbHON AUCIUILTUHON CO CIIO-
KUBITUMCS YCTOMUMBBIM COACPIKAHUEM U OOIIUMH TPEOOBAaHUSMHU K MOJTOTOBKE O0yUaIOIINXCA.

[Tpu ocBoenuu cnenunansHocTu CIIO HeTexHUYecKOro npoduiis mpodhecCHOHaTBLHOTO 00-
pa3oBaHUs MaTeMaTHKa M3ydaercss Ha 0a30BOM ypoOBHE, KaK HenpouibHas yuyeOHas TUCHUTLIH-
HA, YIUTHIBAIOIIAs CIeNM(PUKY OCBAUBAEMOU CIIEIIUATHHOCTH.

DTO BBIPAXKAETCS B COJIEPKAHUN O0yUEHHS, KOJIMUYECTBE YacOB, BBIJICTSIEMbIX HA U3yUeHHE
OTJIETBHBIX TE€M MPOTPaMMBbI, TTyOMHE UX OCBOCHHS CTYIEHTaMH, 00beMe U XapaKTepe MpaKkTH-
YECKUX 3aHATHH, BUJaX BHEAYIUTOPHON CaMOCTOATEIbHONU pabOThl CTYIEHTOB.



OO0urye 1enu n3ydyeHus MaTeMaTHKU TPATUIIMOHHO PEaTu3yloTCsl B YEThIpEX HaIrpaBliCHU-
AX:

1) obuiee npeacTaBieHHe 00 UACSX U METOaX MaTEMAaTHUKH;

2) MHTEIUICKTYalIbHOE Pa3BUTHE;

3) OBJIaACHUC HeO6XOILI/IMbIMI/I KOHKPCTHBIMU 3HAHUSAMU U YMCHHUAMU

4) BocmHTaTEIbHOE BO3/ICHCTBHE.

[Tpodunuzanus neneit MaTeMaTuyecKOro o0pa3oBaHus OTpa)kaeTcsi Ha BHIOOPE MpUOpPUTE-
TOB B OpPraHU3allMM Y4eOHOH AeATeNbHOCTH oOyyaromuxcs. [Jis HeTeXHUYeCKOro, COIHMaIbHO-
SKOHOMMYECKOTO npoduiiei mpodeccnoHanrbHOro 00pa3oBaHus BBIOOD Lieeil cMenaeTcs B He-
parMaTU4eckoM HaIpaBICHUH, HEMPEAYCMAaTPUBAIOIIEM YCUIICHUE U PACIIMPEHUE MPUKIIAJIHO-
ro xapakTtepa M3y4yeHHs MaTeMaTUKH, MPEUMYIIECTBEHHON OpHEHTalMd Ha aJrOpUTMHYECKUN
CTHJIb MO3HABATEIBHON AesaTenbHOCTU. i1 TyMaHuTapHOTOo npoduis mpodecCHOHaTBLHOTO 00-
pa3oBaHus 0oJiee XapaKTEPHBIM SIBJISICTCS] YCHIIEHHE OOIIEKYIbTYPHON COCTaBJISIONIeH yueOHOI
JUCLIUIUIMHBI C OpUEHTAIeN Ha BU3YyallbHO-00pa3Hbli U JIOTMUECKUN CTHIIN y4eOHOM paboThI.

W3ydyeHue maTeMaTuku Kak HenmpouiIbHON 00I1e00pa3oBaTebHON y4eOHOM TUCIUILIN-
HBI, YIUTHIBAIOIIEH crienu(uKy ocBanBaeMbIX cryaeHTamu npodeccuid CI1O wimm cnienuanbHo-
ctu CIIO, obecrieunBaeTcs:

e BHIOOPOM Pa3IUYHBIX MOAXOA0B K BBEIEHUIO OCHOBHBIX MOHSTHIA;

e (GopMUpPOBaHMEM CHCTEMbl YYEeOHBIX 3aJaHuii, oOecnednBaIUX 3(dexTuBHOE OCy-
[IECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e oO0oramieHreM CIeKTpa CTUIeH y4eOHOM 1eITeIbHOCTH 3a CYET COTJIACOBAHUS C BEAYLITUMHU
JeSITeTbHOCTHBIME XapaKTepPUCTHKaMU BEIOpaHHOW TIpodeccru / CrieuaabHOCTH.
O61meobOpa3oBaTelibHas COCTABISIONIAS OTPAXKaeTCsl B TPEOOBAHUAX K MOJATOTOBKE 00yda-

IOIIUXCS B YaCTH:

e 00mIell cHUCTeMBI 3HAHWM: COAEP)KATENbHBIC MPHUMEPHI HCIOJIB30BAHUA MaTEMATHYECKHX
ujel 1 METOJI0B B PO ECCUOHATIBHOM 1A TEIbHOCTH;

e YMEHMIi: pa3inyue B ypoBHE TpeOOBaHMN K CI0)KHOCTH PUMEHSIEMBIX aJlTOPUTMOB;

® [IPAKTUYECKOT0 HCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUM M YMEHUH: WHAMBHUIYaTbHOTO
y4eOHOTO OTBITa B MIOCTPOCHUU MAaTEMATUYECKUX MOJIENIEH, BBITIOJTHEHUH UCCIIEI0BATEIb-
CKHUX MTPOEKTOB.

Takum 00pa3oM, peanu3aiusi CoAepKaHus YIeOHON NUCIHUILIMHBI OPUEHTHPYET Ha TIPHO-
PUTETHYIO POJb MPOLECCYANbHbIX XapaKTEPUCTUK Y4eOHOH paboOThl, 3aBUCALIMX OT MPOQuUIIs
npo¢eCCHOHATBFHOTO 00pa30BaHus, MOYYEHHsI OTBITa UCTIONB30BaHUSI MAaTEMAaTHKU B COJIEpKa-
TEJIbHBIX U MPOPECCHOHATBHO 3HAYMMBIX CUTYAIUSX 110 CPAaBHEHHIO C ()OPMaJIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0YICHUSI.

Copnepxanne y4eOHOW TUCIHMILIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU COJEp-
KATEIbHBIMH JJMHASIMHU O0YYCHUST MAaTEeMaTHKE:

ajaredpauyeckasi JJMHHUS, BKIIOYAIONIAas CUCTEMAaTU3allUI0 CBEIEHUH 0 YMciax; U3ydeHue
HOBBIX U 0000IIEHHE paHee N3YUYEeHHBIX omepanuii (BO3BEICHHE B CTEIICHb, N3BIICUEHUE KOPHS,
JorapupMHpOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC U 00paTHBIE K HUM); N3y4€HHE HOBBIX
BUJIOB YHCIIOBBIX BBIPAKEHUH U (DOpPMYI; COBEpIICHCTBOBAHUE MPAKTHYECKHX HABHIKOB M BBI-
YHUCIUTEIbHON KyJIbTYphl, PacIIUpEHHE U COBEPILICHCTBOBAHWE aJreOpandeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHO IIIKOJIE, M €T0 MPHUMEHEHHE K PEIICHUI0 MaTeMaTHIECKUX U MPH-
KJIQJHBIX 33/1a4;

TeOPETUKO-(PYHKIMOHAJIbHAS JIMHUSI, BKIIOYAIONIAs CHCTEMATH3AIMI0O U paCIIUpEHUE
CBEJIEHUI O (PYHKIUAX, COBEPUICHCTBOBaHNE TpapUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UIesIMU ¥ METOJITaMH MaTeMaTHIECKOTO aHaji3a B 00beMe, MO3BOIISIONIEM HCCIIEI0BATh dJIEMEH-
TapHble (YHKLIUHU U peIIaTh MPOCTeHIINe reoMeTpruecKue, GU3nIeckue U Apyrue NpukiajHble
3aj1auu;



JIMHUS YPABHEHMI M HEPABEHCTB, OCHOBAaHHAs HA IIOCTPOCHUHU M MCCIIEJOBAHUU MaTeMa-
TUYECKUX MOJICIICH, MEPECeKAIOIIAscs ¢ AreOpandeckord U TEOPEeTUKO-(PYHKIIMOHAIBHOM JINHU-
SMHU ¥ BKJIIOYAIOIIAsl Pa3BUTHE U COBEPUICHCTBOBAHME TEXHUKHU alreOpanveckux mpeodopazoBa-
HUH JUIS pelieHHs] YpaBHEHHI, HEPABEHCTB U CHCTEM; (JOPMHUPOBAHUE CIIOCOOHOCTU CTPOHTH U
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHYECKUE MOJICNIN TIPY PELICHUU TPUKJIaIHBIX 3a/1a4, 3a7a4 U3
CMEKHBIX M CICIIHATbHBIX JUCIUTLINH;

reoMeTpu4ecKas JMHHUSA, BKIIOYAIONIAs HATJISHBIE PEICTABICHUS O IPOCTPAHCTBEHHBIX
durypax u M3yueHUe MX CBOWCTB, (JOPMHPOBAHUE M PA3BUTHUE MPOCTPAHCTBEHHOTO BOOOpaKe-
HUSI, Pa3BUTHE CIIOCOOOB T€OMETPHUECKUX M3MEPEHUH, KOOPAWHATHOTO U BEKTOPHOT'O METOJIOB
JUTSL PEUICHUSI MATEeMaTHUECKUX U TIPUKJIaTHBIX 3a]1a4;

CTOXaCTHYecKasi JIMHUS, OCHOBaHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHHUH, Mpe/ICTaB-
JICHUW O BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX OKPYIKAFOIIIEr0 MHpa.

Paznienbl (TeMbl), BKIIIOUEHHBIE B COAEPIKaHUE YU€OHON MUCHUIUIMHBIL, SIBISIOTCS OOIIUMHU
JUTs Beex mpoduiieit mpodeccnoHaabsHOro 00pa3oBaHus U MPU BCeX 00beMax ydeOHOTO BpeMEHH!
HE3aBUCHMO OT TOTO, SIBJISCTCS JM ydyeOHas auciuruimHa «MaremaTrkay 0a30BOW WM TIPO-
(bUITBHOM.

N3yuenne obmieoOpa3zoBaTeabHON y4eOHOH AMCUMIUIMHBI «MaTeMaTuKa» 3aBepIIaeTcs MoJI-
BEJICHUEM UTOTOB B (pOpME 3K3aMEHA B paMKax MPOMEKYTOYHOHN aTTECTAIlMK CTYACHTOB B MPO-
necce ocBoenus ocHoBHoi OIIOIT CIIO ¢ monmydenumeM cpenHero oOmiero oOpa3oBaHUs
(IIIICC3).

B pasznene nporpammsl «Coaepkanne yaeOHOW AUCHUIUIMHBDY KYPCHUBOM BBIZICTICH MaTEpUal,
KOTOPBIH MPH M3YYCHUU MATEMAaTUKH KakK 0a30BOM, TaK U MPOPHILHON y4eOHOW MUCIUIUINHBI,
KOHTPOJIIO HE TOJJICHKHT.

B pamkax mporpamMmbl yu4eOHOH TUCIMILIMHBI OOYYarOIIMMHUCS OCBAaMBAKOTCS YMEHHUSI
Y 3HAHUSA

Kon YMmenust 3Hanug
IIK, OK

BeiOupare  crnoco6bl  pemeHust | OCHOBHbIE MCTOUHUKU HH(pOpPMALUU U
3a1a4 npoeCCHOHANBHON | PeCypCchl  JJIi  pElIeHHs 3a7ad |
JeSITeIbHOCTH MPUMEHUTEIbHO K | Ipo0jeM B MpoQecCHOHATbHOM H/UIH
pa3IMYHBIM KOHTEKCTaM COIMAIBHOM KOHTEKCTE.

OK 01

Hcnonp3oBath coBpeMeHHble | Homenknarypa MH(pOPMAaLMOHHBIX
cpeacTBa IIOHCKa, aHalJlu3a U | HICTOYHHKOB, MMPUMEHACMBIX B
UHTEpHpeTanuu HUHPOpPMaLUU U | Mpo(ecCHOHANTBHOM JESTENIHOCTH;
MH(pOpPMaLMOHHbIE TEXHOJIOTUH | IIPUEMBI CTPYKTYpUPOBaHUA
IS BBITOJIHEHUS 3agad | uHGopmauuu; ¢opmar opopMIIEHUS
npoecCuOHANBHOM IEATEIbHOCTH | pe3yJbTaTOB IMOUCKAa HHGpOpMaluy,
COBPEMEHHBIE CPEACTBA M YCTPOMCTBA
nH(popMaTHU3alny; MOPAIOK ux
MIPUMEHEHHUS u IIPOrpaMMHOE
obOecnieueHre B MpodeccrnoHalbHON
NEATEIbBHOCTM B TOM  YHUCIE C
WCTIOJIb30BaHUEM IHU(POBBIX CPEJICTB.

OK 02




Kon Ymenus 3Hanus
I1K, OK
IInanupoBate M peanu3oBbIBaTh | Peanusanus COOCTBEHHOTO
COOCTBEHHOE NpOoQeccuoHaIbHOE | MPO(PECCHOHAIBHOTO U JIMYHOCTHOTO
U JIMYHOCTHOE pa3BUTHUE, NpEl- | pa3BUTHS, IIpeAIPUHUMATEIBCKOM
OK 03 IPUHUMATEIbCKYIO JESATEIbHOCTD | IEATENBHOCTH B IMpO(hecCHOHATbHON
B npodeccnoHanbHON cdepe, uc- | chepe, HUCMONB30BAHWE 3HAHUSA IO
H0JIb30BaTh 3HaHUA MO (hUHAHCO- | PUHAHCOBOM IPaMOTHOCTH B
BOIl I'pPaMOTHOCTH B pa3JIMYHbBIX | pa3JIMYHBIX )KU3HEHHBIX CUTYaLUAX
JKU3HEHHBIX CUTYaLUsIX
D¢ dekTuBHO B3aMMoJIeicTBOBaTh | Peanu3amus HaBBHIKOB 3¢ (HEKTUBHOTO
OK 04 U paboTraTh B KOJJICKTHBE U | B3aUMOACWCTBUS U pabOThl B
KOMaHze KOJUICKTHBE U KOMaH/E
Ocy1ecTBIsTh YCTHYIO u | [IppoOpereHne HaBBHIKOB YCTHOM U
IIMCbMEHHYI0O KOMMYHUKALIMIO Ha | IUCBMEHHOM  KOMMYHMKauuili  Ha
OK 05 roCy1apCTBEHHOM SI3bIKE | TOCYJITapCTBEHHOM s3bIke Poccuiickoit
Poccuiickoii @eneparun ¢ yuerom | Oenepaniud ¢ y4eToM OCOOEHHOCTEH
OCOOEHHOCTENl  COLMAIBHOTO M | COLUAIBHOIO u KYJIbTYPHOI'O
KYJIbTYPHOTO KOHTEKCTA,; KOHTEKCTa;
IIposiBnaTh rpaxaaHcko- | dopmMupoBaHue IPaXKIAHCKO-
NaTPUOTHYECKYIO NO3ULMIO, | TATPUOTHUYECKON MO3ULHH,
JIEMOHCTPUPOBATh OCO3HaHHOE | JEMOHCTPUPOBAHUE OCO3HaHHOTO
IIOBE/ICHNE Ha OCHOBE | ITIOBEICHHUSI Ha OCHOBE TPAJUIIMOHHBIX
TpaJULIUOHHBIX 0011eYeI0BEYECKUX LIEHHOCTEN, B TOM
OK 06 00I11€4esIOBEYECKUX IIEHHOCTEH, B | UUCIIE C  y4eTOM TapMOHM3alUU
TOM 4yuUCIIe C YUETOM | MEKHAlMOHAJIbHBIX u
rapMOHHU3aLuU MEXKPENUTNO3HBIX OTHOILIECHUM, 3HAaHUE
MeKHAIIMOHAIbHBIX 1|0 cTaHaapTax aHTHUKOPPYIMLIHUOHHOIO
MEXPETUTNO3HBIX OTHOILEHUH, | IOBEIECHUS
NPUMEHSITh CTaH/1apThl
AHTUKOPPYNLHUOHHOIO OBEIECHUS
CopeiicTBOBaThH coxpaHenuto | [Ipumenenne 3HaHU 00 HM3MEHEHHUH
OKpYXKaroIen cpenbl, | KIIMMaTa, MPUHIUIOB OEpeKIMBOrO
pecypcocOepeKeHuI0, MPUMEHSTh | IPOU3BOJICTBA, OCHOBHBIE  METObI
OK 07 3HaHUS 00 W3MEHEHMM KIuMarta, | 3PPEeKTUBHBIX JEeNCTBUM B
MPUHIINIIBI OepeXJIMBOTO | YpE3BBIYAMHBIX CUTYALUSIX
MIPOU3BO/CTBA, 3¢ hekTUBHO
JICUCTBOBATh B  YPE3BBIYAKMHBIX
CUTYaLUAX

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIIMHBI

OcBoeHue coepkaHust yaeOHOM TUCITUIUIMHBEI «MaTteMaTuka» o0ecrieunBaeT JOCTHKEHHE
CTYAEHTaMH CIIEAYIOLIUX Pe3y1bmamaos.
JIUYHOCMHBbIX .
e chOPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3bIKE HaYyKH,
CpPEICTBE MOJICIUPOBAHUS ABIECHUN U MPOLIECCOB, UACIX U METOAAX MATEMATHKH;
® [IOHMMaHHE 3HAYUMOCTH MaTE€MAaTHUKH I HAYYHO-TEXHHYECKOTO Mporpecca, chopMupo-
BaHHOCTh OTHOIIIEHUS K MaTeMaTHKe KaK K 4YacTH OOIIEYeNIOBEYECKOW KYIbTYpHI 4Yepes
3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MAaTEMATHKH, SBOJIOIMEN MAaTEMAaTHUYECKUX UJIEH;



pa3BUTHE JJOTUYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKECHHS, AITOPUTMHUECKON
KYJIBTYpPbI, KpUTHYHOCTH MBITIUICHUS HA YPOBHE, HEOOXOAMMOM it OynyIiel npodeccuo-
HaJBHOM NEATEeIbHOCTH, JIJIsl TIPOJIOJDKEHHS 00pa3oBaHus U CaMOOOpa30BaHMS;

OBJIQJICHHE MAaTEMaTHYECKUMH 3HAHHMSIMHU U YMEHUSIMH, HEOOXOIUMBIMUA B MOBCEIHEBHOMN
JKU3HU, JUISI OCBOSHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH U TUCIUIUIMH mpodec-
CHOHAJIBHOTO ITUKJIA, JIJIS TTOJTYYSHHUSI 00pa30BaHus B 00J1aCTAX, HE TPEOYIOMMX YIIIyOJIeH-
HOI MaTeMaTH4YeCKOM IIOITOTOBKHU;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, HA MPOTS-
JKEHUHU BCEH JKM3HU; CO3HATEIIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIIO-
BUIO YCTICIITHOW MPOQECCHOHATBHOMN 1 0OIIECTBEHHOM NEATEIIEHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIHLHOU TBOPUYECKOM M OTBETCTBEHHOU JIEATEIIHHO-
CTH;

TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMH B 00pa30BaTeiIb-
HOM, OOIIIECTBEHHO TMOJIE3HOM, yu4eOHO-UCCIEA0BATEILCKOM, MPOSKTHON U APYTrUX BHIAX
JIeSITeIIbHOCTH;

OTHOIICHHE K MpOo(decCHOHANbHOM AeATeIbHOCTH KaK BO3MOXKHOCTH YYacCTHUSl B PEUICHHUH
JUYHBIX, OOIICCTBEHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEeM;

mem anpedmemn blX:

YMEHHE CAMOCTOATEIbHO ONPENENSTh LEeIU AECSITENbHOCTH U COCTABIIATh IJIaHbI JESATENb-
HOCTH; CaMOCTOSITEJIbHO OCYILECTBISATh, KOHTPOJIHUPOBATb M KOPPEKTUPOBATH JEATEIb-
HOCTb; HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHIKEHUS MTOCTABIEHHBIX LIeJIeH U
peanu3alyy MIaHOB JIeATeNIbHOCTH; BHIOUPATh YCIEUIHbIE CTPATETuu B Pa3IMUHBIX CUTYa-
LUSIX;

yYMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM JesITEIb-
HOCTH, YYUTBIBATh MO3UIHUU JPYTUX YYACTHHKOB JESATEIHHOCTH, d((HEKTUBHO pa3penarh
KOH(JIUKTHI;

BJIQ/ICHUE HaBbIKAMU I103HABATEIbHOW, Y4e€OHO-HMCCIIEIOBATENIbCKOM WU INPOEKTHOU Jies-
TEIbHOCTH, HaBBIKAMH pPa3pelIeHus] mpobiieM; ClIOCOOHOCTh U TOTOBHOCTh K CaMOCTOS-
TEIbHOMY MTOMCKY METOJIOB PELIeHMs MPAKTUYECKUX 3a]a4, IPUMEHEHUIO pa3InyHbIX Me-
TOJIOB NIO3HAHMS;

TOTOBHOCTbh U CIHOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OpPMaIlMOHHO-TI03HABATENbHON Jes-
TEJIbHOCTH, BKJIIOYAasi YMEHHUE OPUEHTUPOBATHCSA B Pa3IMYHbIX MUCTOUYHUKAX MH(pOpMaIuH,
KPUTHYECKH OLEHUBATh U MHTEPNPETUPOBATH UHPOPMAIUIO, MOTYyUAEMYI0 U3 Pa3InUYHbIX
HCTOYHUKOB;

BJIa/ICHUE A3BIKOBBIMHU CPEJCTBAMH: YMEHUE SICHO, JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCTOIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBbIKAMU MO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX EHCTBHM
Y MBICIIUTENbHBIX IPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U He-
3HAHMS, HOBBIX MIO3HABATEIbHBIX 3aJa4 U CPEACTB JJIS UX JOCTUIKECHMUS,
LEJIEYCTPEMIIEHHOCTh B IOUCKAX U MPUHATHH PEILIEHUH, COOOPa3sUTEeIbHOCTh M MHTYHIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTaBICHU; ClIOCOOHOCTh BOCIPUHUMATh KPacoTy U
TapMOHUIO MUDA;

npeomemHmuix:

C(I)OpMHpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 0 MaT€MaTUuKEC KaK 4aCTu MHpOBOfI KYJIbTYPBI U MECTC
MaTEMAaTHKU B COBpeMeHHOﬁ OUBUIIN3alIUU, croco0ax onucaHus SIBJICHUH pEAIBHOI0 MHpa
Ha MaT€EMaTHU4YCCKOM S3bIKE,

C(I)OpMHpOBaHHOCTB HpCI[CTaBHeHI/Iﬁ 0 MaTeMaTHYECKUX TMOHATUSIX KaK BaXKHEUIIMX MaTe-
MAaTUYCCKUX MOJACIIAX, IMO3BOJIAIOIINX OMUCBHIBATDH U U3YUdTh PA3HBIC ITPOLICCCHI U ABJICHUS
MMOHUMAHHEC BO3MOKHOCTU aKCUOMATUYCCKOTO ITOCTPOCHUSA MATEMATUYCCKUX Teopnﬁ;
BJIAACHUC MCTOAAMHU NOKA3aTCIILCTB U AJITOPUTMOB PCHICHUSA, YMCHUC UX IIPUMCHSATD, IIPO-
BOAOUTH JOKA3aTCIBbHLIC PACCYKACHUA B XOAC PCIICHUSA 3a1a4;

BJIAACHUC CTAaHAAPTHBIMU IMPUEMAMH PCIICHUS PAllMOHAJIBbHBIX W UPpalluOHAIIBHBIX, ITOKAa-
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3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB, UX CHUCTEM; HC-
MOJIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCJE JUIS MMOUCKA IYTU pelle-
HUSI M WUTKOCTPALUK PELICHHS] YPAaBHEHU U HEPABEHCTB;

e chOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUAX MAaTEMAaTUYECKOTO aHAIM3a U
UX CBOMCTBax, BJaJICHUE YMEHHEM XapaKTepu30BaTh IMOBelIeHUE (YHKIM, UCIOIb30Ba-
HHUE MOJIYYEHHBIX 3HAHUH JJIsI ONIMCAHUS M aHAIN3a PeajibHbIX 3aBUCUMOCTEN;

® BJaJICHUE OCHOBHBIMU MOHSATUSMU O IJIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PU-
rypax, UX OCHOBHBIX CBOMCTBax; c)OPMUPOBAHHOCTh YMEHHS pacro3HaBaTh reOMeTpHYe-
ckue (urypel Ha uYepTekax, MOJCNIAX W B pealbHOM MHpPE; NPUMEHEHHUE H3YYCHHBIX
CBOMCTB TeoMeTpuuYecKuX Guryp u Gopmyn st pemieHus] TeOMETPUUSCKUX 3a/1ad U 3a/1a4
C IIPAKTUYECKUM COAECPIKAHUEM;

e chOpMUPOBAHHOCTH MPEICTABICHUN O MpoLeccax U SBICHUIX, UMEIOIIUX BEPOSTHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJIbHOM MHUPE, OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHOW TEOPUM BEPOSITHOCTEH; YMEHUW HAXOAUTh M OLEHUBATh BEPOSTHOCTU
HACTYIUICHHSI COOBITHIA B MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTepH-
CTUKU CITyYalHBIX BEJIUYHH;

® BJIAJICHUE HABBIKAMU HCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPHU PELICHHUU
3a/1a4.

1.4 TpyAOEMKOCTb y4€OHOM AUCLUTIAHBI

Oowan mpyooemkocmov yueoOHoU Hazpy3ku oodyuarwuiezoca 219 uacos, 6
momuuche:

00s13aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku odyuaromerocst 195 yacos;

CaMOCTOSITEJIbHOM pa6OTBI 06yqafomeroc;l HE IIpEeAYCMOTPECHA,
IMPOMCIKYTOYHAsA aTTCCTAlINA % gaca.

2. CTPYKTYPA U COJAEPKXAHUE JUCHUILJIMHBI
2.1 O0beM yueOHOIi TMCHUIJIMHBI M BUABI Y4e0HOI padoThI

Bup yuyeoHoi# padoTbi O0beM yacos

O0bem 00pa3oBaTeJbHOI MPOrPaMMBbl 232
YueOHas HArpy3ka o0y4Yalommxcsi BO B3aHMO/EHCTBUM C NMPenoaaBa- 208
TeJIeM

B TOM YHCJIE:

- JISKITUHU 94

- IPAKTUYECKUE 3aHATHUS 114
IlpomekyTouHast aTTecTaMs 24




TEMATHYECKOE INTAHUPOBAHHUE

TexHu4eckuit, COMaIbHO-3KOHOMUYECKUN TTPOQHITH MPodhecCHOHAIBHOTO 00pa30BaHuUs

[Tpu peanuszanuu conaepxanus o01e00pa3oBaTENbHON YueOHOH NUCHUILTHHBI «MaTteMaTHKay
B nipeaenax ocBoenus OIIOIT CITO na 6a3e ocHOBHOro 00mIero oOpa3oBaHUs C MOJy4YEeHHUEM
cpenuero obmiero oopazopanus (ITIICC3) 06bem 00pa3oBaTenbHOM MPOTrPaMMBI COCTaBIsIET 232
yacoB. M3 HuX ydeOHasi Harpy3ka OOydalolIMXCsi BO B3aUMOJICHCTBUU C TPENOJIaBaTeleM,
BKJTI0Yas MpakTuyeckue 3ausatusi, — 208 yacos.
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TeMaTuuyecKuii IJIAH U COAepPKaHUEe YUeOHOM JUCUHMILIIMHbBI

Jecstuunble u HaTypasbHble Torapudmel. [IpaBuna aelictBuii ¢ gorapudmamu. Ilepexos K HOBOMY OCHOBaHHUIO

Jlorapudmuyeckne ypaBHEHHS U HEPABEHCTBA.

MareMaTuka
Ypo-
HaumenoBanue pa3s- Copepxxanne y4e0HOro MaTepHuaJia, JadopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, O0bem BEHb
JeJI0B M TeM CaMOCTOsITeJIbHAsI padoTa 00y4yaroumxest 4acoB ocBoOe-
HHSA
1 2 3 4
BBoaHoe 3ansiTHE 2 2
BBenenue 1 MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, HHPOPMALMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOH NESITeNbHOCTH.
Lenu u 3agaun u3ydeHust MaTeMaTHKH pu ocBoenun npodeccuii CI10 u cnenmansrocteit CII10.
Conep:xanue yueOHOro Marepuasa 4 3
1 Lenble 1 panioHaIbHBIE YKCTIA.
2 JeiictBurensHble yncna. [IpubamkeHHble Yucia.
Iraga 1. 3 Komnnekcusle uncna. CinokeHue, BRIMUTaHne KOMIJIEKCHBIX YHCell.
Passutue nousTHs 0 4 Kommiekcuble yncia. YMHOXKEHUE, JeeHHE KOMIUIEKCHBIX YHCEIl
auncaie. [IpakTrueckre 3aHATHS: 2
1. Apudmernueckue neiicTBUS HAJ YUCITAMU.
2. Haxoxaenue npuOIMKEHHBIX 3HAUEHUH BEIMYHMH M MOTPEIIHOCTEH BEIYUCICHUN
3. JelcTBUA ¢ KOMIUIEKCHBIMU YUCIAMHU
Coaepsxanue y4e0HOro MaTepuaJia 12 3
1 KopHu HaTypanbHOU CTENEHU U3 YKCIa, UX CBOWCTBA.
2 CreneHy ¢ palMOHAIHBIMU [TOKa3aTesIMU, UX CBOMCTBA.
[naga 2. 3 Crenenu ¢ AeHCTBUTENBEHBIMY TIOKA3aTENIMH, UX CBOWCTBA.
Kopun, crenenn, jio- 4 Jlorapudm uncna. OcHOBHOE JTOTapu()MUIECKOE TOXKIECTBO.
rapugmsl 5
6
7

[IpeoOpaszoBanue parioHATBHBIX, HPPANIMOHAIBEHBIX, CTENICHHBIX, TIOKAa3aTeIbHBIX U JIOTApUPMUIECKUX BHIpa-
JKeHUN
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HpaKTI/I‘IeCKI/IC 3aHATHUA:

© 0N O

10.
11.

Brrunciienue u cpaBHeHHE KOpHEH. BhINoJIHEHHE pacyeToB C paauKalaMu.

CreneHs ¢ pallMOHAJIBHBIM U IEHCTBUTEIBHBIM IIOKa3aTeIeM

Pemenue nppaiyioHanbHbIX YpaBHEHUH.

Pewienre nmokazarenbHbIX YpaBHEHUM.

Haxoxnenune 3nadenunii morapudma mo mpon3BOIbHOMY OCHOBaHHIO. BrrdricieHne u cpaBHeHue Torapu(MoB.
CoiicTBa nOrapuQmoB.

Pemenue norapudMuuecknx ypaBHEHUH.

Pemenwne norapudMudecknx HEpaBEHCTB.
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I'imaBa 3.
IIpsiMble M IIOCKOCTH
B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1

B3anmMHoe pacnionoxeHue AByX NpsAMBIX B IpocTpaHcTBe. IlapanienbHOCTh IPSMOM U INIOCKOCTH.

[lepneHAMKYISIPHOCTh OPSIMOUN U INIOCKOCTH.

IlepneHauKyIIsp ¥ HAKJIOHHAsL. YTOJI MEXY NPSIMON U INIOCKOCTBIO.

JByrpaHHbIil yroa. Yros Mexay IocKoCTsIMHU. IlepneHIuKyIIpHOCTh IBYX IIIIOCKOCTEH.

AP |WiIN

[TapannenpHblil IEpeHOC, CHMMETPHS OTHOCUTENBHO I1ocKocTH. IlapannensHoe npoekTuposanue. Ilnomans op-
TOTOHAJILHOM MPOEKIHUU.

6

N300paxenne mpoCTpaHCTBEHHBIX (DUTYD

IIpakTryeckue 3aHsTUS:

12.
13.
14.
15.
16.
17.

HpI/ISHaKI/I B3aUMHOI'0 paCIOJIOKECHUA TPAMBIX.

Yron Mexay nOpsIMbIMH U TUIOCKOCTSIMH.

ITepnenauKyIIsip ¥ HAKJIOHHAS! K TUNIOCKOCTH.

TeopeMa 0 Tpex nepreHIuKyJspax.

PaccrostHUS OT TOYKH 0 TIOCKOCTH, OT MPSMOM 10 TUNIOCKOCTH, MEXKAY TLIOCKOCTSIMH.
[lapamienbHOE TPOSKTUPOBAHKE U €T0 CBONCTBA.

I'nasa 4.
JJIeMeHThI KOMOUHA-
TOPUKH

Conep:xanue yueOHOro MaTepuaJa

1

OcHOBHbI€ OHATHS KOMOMHATOPUKHU

2

33,[[3‘11/1 Ha 1IoACUYCT Yrciia pa3M€H.I€HHﬁ, NEPECTAHOBOK, coueranuil. Pemenne 3aJa4 Ha nepe60p BAapHAHTOB.

3

Dopmyna 6unoma Hetotona. CBoiicTBa OMHOMHHANBHBIX KO3 duuuenToB. TpeyronpHuk Ilackams.

HpaKTI/I‘ICCKI/IC 3aHATHUA:

18.
19.
20.

NcTopus pazButrs KOMOMHATOPHKH M €€ POJIb B PA3INYHBIX c(hepax derIoBeUeCcKOr AesITEeTFHOCTH.
Pemenue komOnHaTOpHBIX 3a1a4. Pa3zMenieHus, coueTanus ¥ epecTaHOBKH.
bunom HeroToHa 1 Tpeyronsauk [lackans.

I'nasa 5.
KoopanHaTtsl U Bek-
TOPbI

Conep:xanue yueOHOro MaTepuaJa

1

[IpsimoyronpHas (JIekapToBa) cucTeMa KOOPAMHAT B TPOCTPAHCTBE.

2

dopmysia pacCTOSTHUS MEXKIY ABYMs TOUKaMH. Y PaBHEHHUs CHEPhI, IJIOCKOCTH U IPSMOIA.
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BexTopsl, Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cllo’keHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. Pasmno-
KEHHE BEKTOpa 110 HAIPABJICHUSIM.

4 Yron mexay nByms BektopaMu. [Ipoekist Bekropa Ha och. CKaJsipHOE POU3BEACHUE BEKTOPOB.
5 Vcnonb30BaHre KOOPIUHAT M BEKTOPOB NP PEIICHUH MATEMAaTHYeCKUX U MPHUKIAJHBIX 3a/1a4.
[IpakTryeckue 3aHATHS:
21. BekTopsl. JIeHCTBHUS ¢ BEKTOpaMHU.
22. YpaBHEHHUs OKPYKHOCTH, c(hepbl, TUIOCKOCTH.
23. JleficTBHs C BEKTOpaMH, 33JaHHBIMU KOOPAWHATAMH.
24. CkassipHOE TIPOU3BEICHNUE BEKTOPOB, YIOJ MEXKY BEKTOPAMHU.
25. Vcnonp30BaHme BEKTOPOB IIPH TOKA3aTEILCTBE TEOPEM CTEPEOMETPHH.
Conep:xanue yueOHOro MarepuaJa
1 PannanHas Mepa yria. BpanjatesnbHoe IBHKEHHUE.
2 CuHyc, KOCHHYC, TAHT€HC M KOTaHTEHC yIJIa.
3 ®opMyibl npuBeaeHus. Popmyinsl cnoxeHus. @opmyisl yaBoeHus. @opMysibl MOJIOBUHHOIO yria.
4 [IpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (DYHKLIUI B Ipou3BeeHHEe. BripaxkeHne TPUrOHOMETPHUIECKUX
(YHKIMI Yyepe3 TAHTeHC MOJOBUHHOTO YTa.
5 [Ipocreiiine TPUrOHOMETPUYECKUE YPABHEHUSL ¥ HEPABEHCTBA.
I'nasa 6. 6 | ApkcuHyC, apKKOCHHYC, apKTaHTEHC.
OCHOBBI TPUTOHOMET- | [[paKTHYECKHE 3aHATHS:
puu 26. PasimaHHBII METO/I U3MEPEHHUS YTIIOB BPAIICHUS U CBSI3b C TPAIyCHON MEpOii.
27. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIIECTBA.
28. ®opMyITBI CIIOKEHHUS, YIBOCHUSI.
29. TlpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIUH B IPOU3BEICHHE 1 HA00OPOT.
30. YmporlieHue BhIpaKCHUN U TOKA3aTeIbCTBO TOKICCTB.,
31. Ilpocreiiline TPUrOHOMETPUUECKUE YPABHEHUSI.
32. Ilpocreiimine TPUrOHOMETPUIECKUE HEPABEHCTBA.
33. Ob6parHble TpUroHOMETpHUYECKHE (PYHKIIUH: apKCHHYC, ADKKOCHHYC, apPKTaHT€HC.
Conep:xanue yueOHOro MaTepuaJa
1 O6nacte onpeaeseHns: © MHOXKECTBO 3HaueHUH. I'paduk GpyHKIuM, nocTpoeHue rpadukoB GyHKLIUH, 3aJaHHBIX
Pa3NUYHBIMU CIOCOOAMHU.
® Taaga 7. N 2 MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYCHHOCTD, IEPUOJMYHOCTb.
ZTHBI;H::I;’I):;:;:IH- 3 [IpomexyTkn Bo3pacTaHus U YOBIBaHMUs, HAUOOJIBIIIEE U Ha/MEHbIIEe 3HACHHS, TOUKH dKCTPEMyMa. I'paduue-
ckast uaTepnpetauusi. [Ipumepbl QyHKIMOHANBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIIECCax M SBJICHUSX.
4 O6patnsie pyHKun. O0nacTsh onpeaeneHus 1 00nacTb 3HaueHNH o0paTHOH QyHKIMHK. ['paduk obpaTHOM

(yHKIIH.
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CreneHHbIe, MOKa3aTENbHEIC, TOrapu(MUICCKHE U TPUroHOMeTpudeckue GyHkiuu. OOpaTHbIC TPUTOHOMETPH-
YecKue (PyHKINH.

Crnoxnas QyHKnus (koMmmosurus). Apudmerndeckue oneparun Hag QyHkuusaMu. [IpeodpasoBanus rpadukos.

HpaKTI/I‘IeCKI/IC 3aHATHUA:

34.
35.
36.
37.
38.
39.
40.
41.

IIprMepsl 3aBUCHMOCTEN MEKy IEPEMEHHBIMU B PEANBHBIX MIPOLECCAX U3 CMEXKHBIX TUCIUILINH.
[Toctpoenue n urenne rpadukoB pyHkunid. MccnenoBanue GpyHKITHiA.

CBoiicTBa MTUHEHHOH, KBaIpaTHYHON, KYCOYHO-THHEHHON 1 APOOHO-TUHEHHON (QYHKIIH.

CaoiicTBa 1 Tpa KK TPUTOHOMETPHUUECKUX (PYHKIHH.

OO6paTHble TPUTOHOMETPHYECKUE (PYHKIINH.

[IpeoOpazoBanus rpaduka GyHKINHA.

IIpuknangHeie 3a1a4u.

Pemenue nokasarenbHbIX, JOrapu(hMUUECKUX, TPHTOHOMETPHUUECKUX YPABHEHUH U HEPABEHCTB C IOMOLIBIO
CBOMCTB COOTBETCTBYIOIUX (DYHKITHIA.
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I';1aBa 8.
MHoOrorpaHHuK#n

Conep:xanue yueOHOro MarepuaJia

1

Bepuunsl, pedpa, rpaHn MHOTOrpanHuka. Paszseprka. MHororpanHele yriibl. Beimykinbie MHOTorpanHuku. Teo-
pema Diinepa.

[Tpu3ma. [Ipsimas u HaknoHHas npusma. lpaBunspHast mpusma. [lapamnenenumen. Kyo.

ITnpamupa. IIpaBuibHas nupamuaa. YceueHHas nupamuja. Terpasap.

AWIN

Cummerpuu B KyOe, B mapajuienenurnesie, B npuMe u nupamuae. Cedennst KyOa, IPU3MbI U THPAMHUIBL.

5

I[IpesicTaBieHue O MPaBUIbHBIX MHOTOIPAHHUKAX (TETpadjipe, Kyoe, OKTadpe, 0JAeKadipe U HKOCadIpe).

HpaKTI/I‘IeCKI/Ie 3aHATHUA:

42.
43.
44,
45,
46.
47.

PasznuynbIe BUIBI MHOTOTPAaHHUKOB.

N3o0pakeHnss MHOTOTPaHHUKOB.

Pemenwne 3ama4 Ha TOCTpOSHHE CEUCHUH.

CeueHus1, pa3BepTKA MHOTOIpaHHUKOB. [110111a16 TOBEPXHOCTH.

Boruucnenue mioriaau O0KOBOW U IMOJHOM MOBEPXHOCTH MPU3MbI U TUPAMU/IBL.
Pemienue npukiiaHbIX 3aa4.

I'naBa 9.
Tesia 1 moBepxHOCTH
BpallleHus

Coaepxanue yueOHOro MaTepHuaJia

1

HI/IJ'H/IH,I[p " KOHYC. VceueHHbBIN KOHYC. OCHOBaHI/Ie, BBICOTA, OokoBas MMOBCPXHOCTD, 06pa3yfomaﬁ, pa3BepTKa.
OceBble ceueHus 1 CCUCHU, ITapaJlJICJIbHBIC OCHOBAHUIO.

2

[ap u chepa, nx ceuenus. KacarenpHas miockocTs K chepe.

HpaKTI/I‘ICCKI/IC 3aHATHUA:

48.
49.
50.

Beruncnenue mioriau O0OKOBOH U ITOJIHOM MOBEPXHOCTH HIWJIMHIPA.
Brrurcnenue mioraau OOKOBOM U IOJIHOM MOBEPXHOCTH KOHYCA.
Pemienue npukiaaHeIx 3amay.
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Conep:xanue yueOHOro MaTepuaJia

1 WnTerpanpras dpopmyna oobeMa. O0beM KyOa, MPsIMOYTOIBFHOTO MapaJuIeIenIea, MPU3MbI, IIMITHHIIPA.
2 @Popmysiel 00beMa NUPAMUABI U KOHYCA.
Inaga 10. 3 dopmynsl 00beMa mapa u wiomanu chepsl. [logodue Ten. OTHOIIEHUE TUIOMAAEH TOBEPXHOCTEH U 00HEMOB
HN3mepenus B reomer- MOZOOHAIX Tel.
- IIpakTryeckue 3aHATH: 4
51. Beranciienne o6beMa MPU3MBI, IHITHHIPA.
52. Brruncienue o0beMa mupamMuibl, KOHycA.
53. Brruucnenue oobeMa 1apa v miomaau cheps.
54. Pemenune NpUKIIaTHBIX 3a1ad.
Copep:xanue yueOHOro MaTepuaJia 8
1 [MocneaoBarenbrocTH. CrIOCOOBI 331aHUS U CBOWMCTBA YUCIIOBBIX TOCen0oBaTeabHoCTel. [loHsTHe 0 ipenerne
nocienoBatenbHOCTH. CyliecTBOBaHHUE Mpejiesia MOHOTOHHOM OrpaHW4eHHOH MOCTIeI0BATEIbHOCTH.
2 CymMupoBaHue nocienoBarenbHocTell. beckoneuno yOpIBarolas reoMeTpuiecKas Iporpeccus U €€ CyMMa.
3 [IponsBognas. [lorsTre o mpon3BoAHON PYHKINH, €€ TEOMETPUIECKHA U PU3NIECKHUI CMBICT. Y paBHEHHE Kaca-
TENbHOM K Tpaduky QyHKIHH.
4 [Ipou3BogHBIE CyMMBI, Pa3HOCTH, TPOU3BEICHHS, YaCTHOTO. [[pOM3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.
[IponsBoanbIe 00paTHOW (HYHKIIMH W KOMIIO3UIINU (YHKIIHU.
5 [IpumeHneHne TPOU3BOTHOM K NCCIIEOBAHNIO (DYHKITUI 1 TOCTpOeHUIO TpadukoB. [IprMeps HCIOIh30BaHUS
MIPOM3BOTHOM [T HAXOXKICHHSI HAMITYUIIIETO PEIICHHs B MPUKJIAJIHBIX 3a/1a4aXx.
I'naga 11. 6 | Bropas npou3BojiHasi, €€ FTeOMETPUYECKHH U (pHu3nUecKuit cMbICi. HaxoskieHue CKOpOCTH JIIsl IpoLecca, 3a1aH-
Havana matemaTruye- Horo (hopmyitoii ¥ rpaduKoM.
CKOT'0 aHaJIM3a [IpakTrueckne 3aHATHS: 14
55. CriocoObI 3a/1aHUsT YUCIIOBOM MOCIIEIOBATEIBHOCTH, HAXOXKICHUE €€ YICHOB.
56. MexaHHUYECKUH 1 TEOMETPUICCKUI CMBICIT TIPOU3BOIHOM.
57. YpaBHeHue KacaTesbHOU K rpaduKy QyHKINH.
58. [Ipou3BoHBIE PIEMEHTAPHBIX (PYHKIIHA.
59. IpaBuna guddepeHrpoBaHusl.
60. [IponsBoaHast CIOXKHON (YHKIIHH.
61. HccnenoBanue yHKIMU C TOMOIIBIO IPOU3BOTHOM.
62. [TosnHoe nccnenoBanre QyHKIMM U IOCTPOEHHUE rpaduka.
63. Haxoxienue HanOoMbIIeT0, HAMMEHBINETO 3HAYCHUS (PYHKITHH.
64. Pemenne mpuKIaaHBIX 33/1a4.
I'nasa 12. Conep:xanue yueOHOro MaTepuaJia 6
IlepBooOpa3Has u UH- 1 ITepBooOpasnasi u UHTETpa
TerpaJ 2 Onpenenennsiid uaTErpan. Popmyna Herotona-JleiiOnuma.
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3

[IpuMeneHue onpeeIeHHOro HHTErpaia s HaX 0K ACHUS IJI0IA U KPUBOJIUHEHHOH Tpanenuu. [Ipumepst
MIPUIMEHEHHs] MHTerpaia B (YU3UKe U TEOMETPHUH.

TIpakTrHueckue 3aHsATUsA:

65. Brrunicienne HeOnpeIeIeHHOTO HHTETpaa.
66. BerurcicHue onpeaeacHHOro HHTErpaa.
67. IIpunoskeHns onpeeNIeHHOro HHTerpaa.
68. IlpunoxeHust onpeeIeHHOTO HHTETpaa.

I'nasa 13.
DJIeMeHThI TEOPUH
BEPOSITHOCTEH M Ma-
TeMaTH4eCKOM CTaTH-
CTHKH

Cojaepixanue yueOHOr0 MaTepuaJia

1

Co0OpbITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHE U YMHOKEHUE BeposiTHOCTeH. [0HATHE 0 HE3aBUCHMOCTH COOBITHIA.

2

JuckpeTHas ciydaiiHas BEJIMUYMHA, 3aKOH €€ paclpeesieHus. YUCI0Bble XapaKTEPUCTUKU JUCKPETHOM CIlydaii-
Holi BennuuHbL. [ToHsITHE 0 3aKOHE OOJIBIITUX YUCEI.

3

[IpencraBnenne maHHBIX (TAOIUIBI, TUATpaMMBL, Tpadukn). ['eHepabHas COBOKYITHOCTb, BEIOOpKA, CpeaHee
apudmeTnyeckoe, Menuana. IloHsTHe 0 331a4aXx MaTeMaTHYECKOW CTAaTUCTHKH.

4

Pemenne MPAKTHYCCKUX 3a4a4 C IPUMCHCHUEM BCPOATHOCTHBIX METOJOB.

IIpakTrueckue 3aHsTUSL:

69. Knaccudeckoe omnpe/eneHne BepOsSTHOCTH.

70. Teopema 0 cymMMe BEpOSITHOCTEH.

71. Beruucnenue BepostHocTel. [IpukiaaHbie 3a1avu.

72. TlpencraBiieHNE YUCIOBBIX JaHHBIX.

73. UncnoBple XapaKTePUCTHKH JUCKPETHOM CITYyYaiiHON BEITMYHHBL.

10

T'nasa 14.
YpaBHeHus u Hepa-
BEHCTBA

Coaepxanue y4eO0HOro MaTepuaJia

1

YpaBHEHUA U CUCTEMBI YpaBHEHUH. PalioHalibHbIe, HppallMOHAIbHBIE, TOKA3aTENIbHbBIE U TPUTOHOMETPUUYECKHE
YPaBHEHHUS U CUCTEMBL.

2

PaBHOCHIBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB, CUCTCM.

OCHOBHBIE TIPUEMBI PEIICHUS YPaBHEHUH 1 HEPaBEHCTB (Pa3JIOKeHHE Ha MHOKUTEIH, BBEICHNE HOBBIX HEM3-
BECTHBIX, [TOJICTAHOBKA, IPpa)UIeCKHUl METO/T).

HepaBeHCTBa. PaI_II/IOHaJ'IBHHe, HUPPALMOHAJIBHBIC, ITOKA3aTCIIbHBIC U TPUT'OHOMCTPUYCCKUC HEPABCHCTBA. Oc-
HOBHBIC ITPHMEMBI UX PCIICHUSA.

Hcnonb3oBanue cBOHCTB U rpadukoB QYHKIWIHA NpU pellieHHH YPaBHEHUH U HEPaBeHCTB. MeToJl HHTEPBAaJIOB.

I/I306pa)KGHI/IC Ha KOOp,Z[PIHaTHOfI IINIOCKOCTHU MHOKXECTBA peIHeHI/Iﬁ ypaBHeHI/If/i 1 HCPABCHCTB C ABYM: IICPEMCH-
HBIMH U UX CUCTCM.

12
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[MpakTrueckue 3aHATHUS:
74. Kopau ypaBHeHUs. PABHOCHIIBHOCTD ypaBHEHUIA.
75. OCHOBHBIC TIPUEMBI PEIICHUS YPABHEHHM.
76. Pemenue cuctem ypaBHEHUA.
77. OCHOBHBIC TIPHUEMBI PEIICHUN HEPaBEHCTB.
78. PerieHue cuCTeM HEPABEHCTB.
79. Wcnonp3oBanue CBOUCTB H rpaduKoOB (DYHKIIHI IPU PEIICHUH YPAaBHEHUI U HEPABEHCTB

12

HTroro 208
IIpome:kyTouHas arrectauus B popme IK3amMeHa 24
Bcero: 232

1. — 03HAaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)
3. — MPOIYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITETILHOE BHITIOJTHEHHE JIEATEIILHOCTH, PellleHrne MPoOIeMHBIX 3a1a4)
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJAEHTOB

Copep:xaHue 00y4eHHs

XapaKkTepHCTHKA OCHOBHBIX BU/IOB 1eSITeJIbHOCTH CTYACHTOB
(Ha ypoBHe yueOHBIX JelicTBHIT)

BBenenue

O3HAKOMJICHHE C POJIbI0 MATEMATUKH B HAYKE, TCXHUKE, SIKOHOMUKE, HH(POPMAIIHOH-
HBIX TEXHOJIOTUSX U MPAKTHYCCKON IEATSILHOCTH.

O3HAKOMJICHHE C [ICJISIMU M 33]Ja4aMU U3YYCHUSI MAaTEMAaTUKH TP OCBOCHUH mpodec-
cuii CIIO u cnenuansHocteii CITO

AJITEBPA

Pa3zBuTre noHATHS O YHUC-
JIe

Brimonnenue apudmMernyeckux AeHCTBUI Hal YUCIaMu, codeTast

YCTHBIE U MUCBMEHHBIE IPUEMBI.

Haxoxnenne npuOIrmKeHHBIX 3HAYE€HIH BEJIMYUH U IIOTPEITHOCTEH BEIYUCICHUH (a0-
COJIIOTHOM W OTHOCHTENBFHON); CpaBHEHUE YHCIIOBBIX BBIPAYKECHH.

Haxoxnenne ommboK B TpeoOpa3oBaHUAX M BEIYHCICHUAX (OTHOCHTCS KO BCEM IyHK-
TaM IPOTPaMMBI)

Kopnu, crenenu, iora-
puGMBI

O3HaKOMIICHHE C TIOHATHEM KOPHS N-i CTENCHH, CBOHCTBAMHE PAIUKAJIOB U PaBUIaAMU
CpaBHEHUsI KOPHEH.

DopMyIUPOBAaHUE ONPEAETICHUS KOPHS U CBOWCTB KOpHEH. Bblunicienue W cpaBHEHUE
KOPHEM, BBITIOJHEHHUE MPUKUIKY 3HAUCHHS KOPHSI.

IIpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIPAKCHUMN, COMCPIKAIIUX PATUKAIIBL.
BrInonHeHe pacyeToB mo Gpopmyiiam, CoAEpIKAIIUM PaguKaibl, OCYIICCTBIIAL HEOOX0-
JTUMBIC MTOJICTAHOBKHU M IIPeOOpa30oBaHusl.

OmnpeneneHre paBHOCUILHOCTH BhIpaXEeHUH ¢ panukanamu. Pemenue uppamnroHaib-
HBIX YpaBHEHUM.

O3HakoOMJICHHE C IIOHATHEM CTCIIEHH C JCHCTBUTEIIBHBIM ITOKA3aTEIIEM.

HaxosxneHne 3HaUCHMI CTETICHH, UCTIOIB3YS P HEOOXOIMMOCTH HHCTPYMEHTAJIbHEIC
cpencTna.

3anucrIBaHNE KOPHS N-H CTENICHN B BUJIC CTEIICHH C IPOOHBIM ITOKa3aTeieM U Hao0o-
poT.

®opMyIUpOBaHUE CBOMCTB cTeneHell. Beruncnenue creneneil ¢ pauoHaabHbIM MOKa-
3aTeJieM, BBIIIOJIHEHUE TIPUKHUJIKA 3HAUYEHUS CTETICHU, CPABHEHHUE CTETICHEH.
[IpeoOpa3oBaHue YHCIOBBIX U OYKBCHHBIX BBIPAKCHHUMN, COJCPIKAIIUX CTCIICHHU, IPUME-
Hssl cBOiCTBA. PenieHne nokasaTeslbHbIX YPaBHEHUI.

O3HakoMJIEHHE ¢ TPUMEHEHUEM KOPHEW U CTeTIeHe! TPH BEIYHUCIICHUH CPETHUX, JIeNe-
HUU OTpe3Ka B «30JI0TOM CEUYCHUNY. Pellienre MpuKIIa HbIX 3a/1a4 Ha CI0XKHBIE TIPO-
LIEHTHI

[Ipeobpa3oBanue anreod-
panyuecKuX BBIPaXKEHUN

BrimonHenue npeodpa3oBaHnii BEIpaKeHNH, NPUMEHEeHne (hOpMYJI, CBSI3aHHBIX CO
CBOHCTBaMH CTEIeHEH 1 1orapu(MoB.

Omnpenenenne 001aCTH TOIMYCTUMBIX 3HAYEHHH JIorapru(MuIecKoro BeipaskeHus. Pe-
IICHHE JIOTApH(PMUUECKUX YpaBHEHHH

OCHOBbBI TPUTTOHOMETPUH

OCHOBHEIC OHATHUS

W3yuenne paguaHHOro METOAa U3MEPEHUs YIIIOB BPAILIEHHs U HX CBSI3U C TpajyCHOU
Mepoi. M300pakeHne yrioB BpallleHns] HA OKPY>KHOCTH, COOTHECEHHE BEJIMUMHBI yTJIa
C €ro PacroIOKEHHUEM.

dopmynrpoBaHUe ONpPeeNeHNI TPUTOHOMETPUUECKUX (DYHKIIMI ISl YIIIOB ITOBOPOTA
1 OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTOJbHHUKA U 00BSICHEHHE NX B3aUMOCBA3H

OCHOBHBIE TPUTOHOMET-
pHYECKHE TOXKIIECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JJIs1 BBIYUCIICHUS 3HAUCHUI
TPUTOHOMETPHUYECKHUX (PYHKITHI 10 OTHON U3 HUX

IIpeobpazoBanwms mpo-
CTEHILNUX TPUTOHOMETPHU-
YECKUX BBIPAKEHUN

W3yuenne 0CHOBHBIX ()OPMYIT TPUTOHOMETPUH: (POPMYIIBI CIIOKEHHUS, YABOCHHUS, TIpe-
00pa30BaHMs CyMMBI TPUTOHOMETPHIECKUX (PYHKIMI B TPOU3BEACHUE U IPOU3BEIC-
HUS B CyMMY W IPUMEHEHHUE MTPH BEIYUCIICHUH 3HAYCHUS TPUTOHOMETPHYECKOTO BbI-
pakeHHsl U ynpolueHus ero. O3HaKOMJIEHHE CO CBOMCTBaMH CUMMETPHH TOUYEK Ha €1H-
HUYHOHM OKPY>XHOCTH M IIPUMEHEHHUE UX JUI BbIBOJIA (POPMYJI IPUBEICHUS

IIpocTeiimue TpuroHo-
METPUYECKUE YPABHEHUS
U HEpPaBEHCTBA

Pemenue no opmynam 1 TpUrOHOMETPUIECKOMY KPYTY IIPOCTEHIIIMX TPUTOHOMETPH-
YECKHUX YPaBHEHHIL.

[TpumeHeHne o0MMX METO/IOB PEIICHNS YpaBHEHHH (TpUBEACHHE K TMHEHHOMY, KBl
paTHOMY, METO/I Pa3JIOKEHUSI Ha MHOYKHTEJIN, 3aMEHBI IIEPEMEHHON) IIPH PEILICHUN
TPUTOHOMETPUYECKHUX YPaBHEHHH.

YMeHne oTMedaTh Ha KpyTe PenieHns IPOCTEHIINX TPUTOHOMETPHIECKNX HEPABEHCTB
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ApkcuHYC, apKKOCUHYC,
apKTaHI'€HC YHCIIa

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (DYHKIHMH.

N3y4enue onpenencHui apkCUHyca, apKKOCHHYCa, apKTaHIeHCa Yucia, GopMyInpo-
BaHME WX, N300paKCHNE HA AMHUIHON OKPYKHOCTH, IPUMEHEHHE TIPH PEIICHUN
YpaBHEHUH

®OYHKIMU, UX CBOUCTBA U TPAOUKU

DyHKIUU.
IlonsiTHE O HENPEPBIBHO-
CTH QYHKITHH

O3HAaKOMJICHHE C TIOHATHEM IIEPEMEHHOHN, IPUMEPAMH 3aBUCHMOCTEH MEX Ty IepeMEH-
HBIMH.

O3HaKOMIICHHE C TIOHATHEM Tpadrka, onpeaeseHre IPUHAIC)KHOCTH TOUKA TPauKy
¢yaxaun. Onpenenerue mo GopMyse MPOCTEUIIe 3aBUCIMOCTH, BHIA €€ TpaduKa.
Beipaskenue no popmysie oJHOI nepeMeHHO yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpesienieHneM GyHKuum, popMmyaupoBanue ero. Haxoxnenne obia-
CTH OmpeieneHus M 001acTy 3HaYeHUH QyHKIUH

CaoiicTBa (yHKIHH.
I'paduueckas naTeprpe-
tauus. [Ipumeps! GpyHk-
[IMOHAJIBHBIX 3aBUCHMO-
CTEH B peasbHbIX MpOLIEC-
cax W SBICHUAX

O3HaKOMJICHHE C TIpUMepaMu (YHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX IpoLieccax
13 CMEXHBIX JUCIHUIUIUH.

O3HaKOMJICHHUE C JI0Ka3aTebHBIMU PACcCyKICHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHOI 1
KBaJpaTUYHOW (QYHKINH, TPOBEACHNE HCCIICIOBAHUS TNHSHHON, KyCOUYHO-THHEHHOH,
ZIpoOHO-TMHEHHOH 1 KBaApaTUIHOW (GyHKINH, MocTpoeHue ux rpadukos. [loctpoenne
u uyTeHne rpadukoB pyHKIui. MccnenoBanue QyHKIAH.

CocraBiieHre BUIOB (QYHKIHH 110 JaHHOMY YCJIOBHIO, PELICHHE 33/1a4 HA SKCTPEMYM.
BrmonaeHue npeobpa3oBannii rpaduka GyHKIUN

OO6patHble QyHKIHA

N3y4enue nousTrs 00paTHOH (QyHKIUH, ONpeieIeHHe BUIa U TOCTpOeHUE Tpadurka
oOpaTHOW (YHKIMHM, HAXOXKICHHE €€ 00JIaCTH ONPEAETICHHUs U 00IacTH 3HAYCHHUH.
[Tpumenenne cBOWCTB (DYHKLUIA NPU UCCIIEOBAaHUN YPaBHEHUI U PELICHUH 3a7a4 Ha
sKcTpeMyM. O3HAKOMIICHHE C TIOHSATHUEM CIIOXKHOW (YHKIMU

CreneHHble, IOKa3aTelb-
HbIE, JIOTapUPMUIECKUE U
TPUTOHOMETPUUECKHE
¢byHKIMH.

OO6patTHbIe TPUTOHOMET-
prdeckre QYHKIHA

Brruncienue 3HaueHuit GyHKIMHE 0 3HAYSHUIO apryMEHTa.

OmnpezeneHue NOJIOKEHHU TOUKH Ha rpaduke M0 ee KOOpAUHATaM 1 Ha000pOT.
Hcnonb3oBaHue cBOMCTB QyHKLMI 1J1s1 CpaBHEHUS 3HAYECHHI CTEIeHe U Jorapu(mMoB.
[MTocTpoeHue rpaMKOB CTEIEHHBIX U JIOTapUPMUUECKUX QYHKIIHHA.

Pelienne nokazaTenbHbIX U JIOTapUPMUYECKHX YpPaBHEHUH U HEPABEHCTB IO H3BECT-
HBIM aJITOPUTMaM.

O3HaKOMJICHHE C TIOHATHEM HENPEPHIBHON MEepHOINIecKoi (GyHKINH, popMynnpoBa-
HHE CBOICTB CHHYCa U KOCHHYCa, IOCTPOCHHE UX IpaduKoB.

O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKHX KOJIeOaHNH U IPHIMEpaMH TapMOHUYECKIX
KonieOaHMH JUIsl OIMCAHMS TIPOLIECCOB B (PU3MKE U APYTUX OOJIACTSAX 3HAHMS.
O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHOM Meproiuyeckoil GyHKIH, popMyInpoBaHue
CBOMCTB TaHTeHCa M KOTAHIeHCA, TOCTPOSHHUE UX IPa(UKOB.

ITpumeneHne cBONCTB QYHKITHIA A CPaBHEHUS 3HAUEHUH TPUTOHOMETPHUYECKIX
(hyHKIMH, peIIeHs] TPUTOHOMETPUYECKUX YPaBHEHHH.

[MocTpoeHue rpadKoB 0OpaTHBIX TPUTOHOMETPHUYECKUX (DYHKIHMI 1 ONIpeeIeHUE Mo
rpadukam ux cBOMCTB. BrlnosiHeHue npeobpa3oBanus rpaduKoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocnenoBarenbHOCTH

O3HaKOMIJICHHE C OHATHEM YHCIIOBOH MOCIIEI0BATEILHOCTH, CIIOCO0aMU ee 3a1aHus,
BBIYHCIICHUSIMH €€ WICHOB.

O3HaKOMJICHHE C TIOHATHEM IIpeJielia MOCIeA0BaTEIIbHOCTH.

O3HaKOMJICHHE C BHIYMCICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO Psijia Ha IIpUMepe
BBIYHCIIEHHS CYMMbI OECKOHEUHO yOBIBAIONIEH T€OMETPHUYECKOI POTrPEeCcCchy.
Pemmenue 3a1au Ha TprMeHeHHE HOPMYJIIBI CYMMBI OECKOHEYHO YOBIBAIOIIEH reoMeT-
PHUYECKOH IPOTpecCHH

IIpousBonHas u ee mpu-
MeHeHue. [TepBooOpasHas
U UHTETPpAL

O3HaKOMJIEHHE C MMOHSITHEM MPOU3BOTHOM.

Nzydenne n GopMyIHpOBaHHE €€ MEXAHUIECKOTO W TEOMETPHUECKOTO CMBICTIA, H3yde-
HUE aJITOPUTMA BBIYUCICHUS IPON3BOAHON HA IPUMEPE BHIYMCIICHUS MTHOBEHHON CKO-
POCTH 1 YTIJIOBOTO K03 QUIMeHTa KacaTeIbHOH.

CocraBieHne ypaBHEHHUS KacaTelbHON B OOIIEM BH/IE.

YcBoenue npasui qudGepeHIMpoBaHus, TAOIHUIIBI POU3BOIHBIX dJIEMEHTAPHBIX
(dhyHKIMA, npuMeHeHue i audGepeHpoBanns GyHKINN, COCTaBICHUS YPaBHEHUS
KacareabHOM.

W3zyuenne TeopeM o CBs3U CBOWCTB (PYHKIIUH U TPOU3BOIHOM, (HOPMYIHPOBKA HX.
[IpoBenenue ¢ HIOMOIIBIO MPOU3BOIHON UCCIIeOBaHUS (DYHKIINH, 3aJaHHON PopMy-
JIOM.

YcTaHOBIIGHUE CBS3H CBOWCTB (DYHKIIUH M MPOM3BOTHOM 10 MX rpaduKaM.
[TpumeneHne MPON3BOTHOM TS PEIISHUs 33729 Ha HaXOXKIeHNe HanOOJIBIIETO,
HauMEHBIIIETO 3HAUYEHHUS U Ha HAaXOXKJACHHUE DKCTPEMYMa.
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O3HaKOMJICHHE C TTOHSTHEM WHTETpasia U IepBOOOpa3HOM.

W3yueHue npaBuiia BEIYUCICHHS IEPBOOOPA3HON U TCOPEMBI

Herorona—JleiOuuna.

Perrenue 3amad Ha CBS3b MEPBOOOPA3HOI U €€ IPOU3BOTHOM, BRIYUCICHUE TEPBOOO-
pa3HOM sl JAaHHOW ()yHKIIHH.

Perienue 3amad Ha MpUMEHEHHUE MHTETPaia ISl BRIYUCICHUS (PU3MYCCKUX BEITUYUH U
miomaaeHu

YPABHEHUA 1 HEPABEHCTBA

VYpaBHEHUS U CUCTEMBI
ypaBHeHuii HepaBenctsa
Y CUCTEMBI HEPAaBCHCTB C
JIBYMsI IEpEMEHHBIMA

O3HaKOMJICHHE C TIPOCTEHIIUMHU CBEJCHUSIMU O KOPHSX allre0pandecKux ypaBHEHHUH,
MOHATHUSMHY UCCIIENOBAHNS yPAaBHEHNI M CUCTEM YPABHEHUIL.

N3y4enue Teopun paBHOCWIBHOCTH YpPaBHEHUH U ee npuMeHeHus. [loBTopenue 3anucu
pELICHHUs CTAHAAPTHBIX YPABHEHMH, IPUEMOB IIPe00pa30BaHus yPaBHEHNH IS CBEIC-
HUS K CTaHIAPTHOMY YPaBHEHHUIO.

Pemenne panoHanbHbIX, HPPALMOHANBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHUYECKUX
YPaBHEHHUU U CUCTEM.

Hcnonb3oBaHue cBOMCTB M TpadmKoB (GYHKIMHN JUTd pelieHus ypaBHeHui. [loropenue
OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.

Pemenue ypaBHeHMI ¢ IPUMEHEHHEM BCEX MPUEMOB (Pa3I0KeHUsI HA MHOXKUTENH,
BBE/ICHHS HOBBIX HEM3BECTHBIX, MIOJICTAHOBKH, IPa)M4eCKOT0 METO/1a).

Pemienue cucteM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

O3HaKOMJICHHE ¢ OOLIMMHU BOIPOCAMH PEIICHUS HEPABCHCTB M MCIIOIb30BaHNE CBOWCTB
1 rpaduKoB (GpyHKINH ITPU pEIICHNN HEPAaBEHCTB.

PereHne HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHNEM PA3IMYHBIX CIIOCOOO0B.
IIpuMeHeHre MaTeMaTHYECKUX METOJIOB [T PELICHUS COAEPKATENbHBIX 334a4 U3 pas3-
JWYHBIX 00JacTel HAyKH M MPAaKTHKH. VIHTepIpeTHpoBaHue pe3yabTaToB C yIETOM pe-
AIBHBIX OTPaHHYECHHI

JIEMEHTBI KOMBMHATOPUKU, TEOPMU BEPOSITHOCTEU U CTATUCTUKU

OCHOBHEIE ITOHSATHS KOM-
OUHATOPUKH

N3y4enue npaBuia KOMOMHATOPUKY U IPUMEHEHHE TP PELICHIH KOMOMHATOPHBIX
3a/1a4.

Pelenne KOMOMHATOPHBIX 3a]]a4 METO/IOM Tiepedopa ¥ MO MPaBUILy YMHOKEHUSI.
O3HaKOMJICHHE C TTIOHATUAMHI KOMOMHATOPUKH: Pa3MELCHUIMHU, COUeTaHUAMH, Iepe-
CTaHOBKaMH U (popMynamMu AJisl UX BBIYHCIICHHUSI.

OObsicHeHHE U TIPUMEHEeHUE (HOPMYJI JUIsl BBIYUCIICHHS pa3MELIeHHH, TepeCTaHOBOK U
COUYETAHUH NIPY PELICHUHU 3a1a4.

OsHakomiieHne ¢ OuHomoMm HerotoHa u Tpeyronsaukom Iackas.

PerieHne npakTHUECKHX 3aa4 ¢ UCIOIb30BaHUEM NOHSITHH M PaBHI KOMOMHATOPHKH.

DJeMEeHTHI TEOPHUH BEPO-
SITHOCTEH

N3ydenune KIacCHYECKOTo ONpeeIeH st BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH, TEOPEMBI
0 CyMMe€ BEpOSTHOCTEH.
PaccmoTpenue npiMepoB BBIUHMCIEHHS BEPOSITHOCTEH. Pemenne 3a1ad Ha BBIYNCIICHHAE
BEPOSTHOCTEH COOBITHIA

[pencraBiieHUe TaHHBIX
(TabnuIsl, TUArpaMMBl,

rpadukn)

O3HaKOMJICHHE C TIPEJICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTepPUCTHKAMHU.
Perrenue nmpakTudecKux 3a1a4 Ha 00pabOTKy YHCIOBBIX JaHHBIX, BBIYUCICHNE UX Xa-
PaKTEepPHUCTHUK.

I'eomerpus

IIpsimble U IIIOCKOCTHU B
IIPOCTPAHCTBE

DopMyIUPOBKA U IPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOI'0 PACIIOJIOKEHUS
IpsIMBIX U IJIOCKOCTEH. Pacrio3HaBaHue Ha YepTeKax U MOJEIAX Pa3iIMYHbIX CIIy4acB
B3aMMHOI'0 PACIIOJIOKEHMS IIPSAMBIX U INIOCKOCTEN, ApIYMEHTUPOBAHUE CBOUX CYXKJIE-
Huil. DopMynUpOBaHUE ONPEJECIICHUN, IPU3HAKOB U CBOMCTB MapaJUIENIbHBIX U IIEP-
HNEHAMKYJIIPHBIX [NIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BrInonHeHue nocTpoeHust yrioB MEKAY NPSMBIMU, IPSIMON U INIOCKOCTBIO, MEXKY
IUIOCKOCTSIMU 10 OIMCAHUIO U PACIIO3HABAHUE UX HA MOJCIISX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACMONOKEHHS MPSAMBIX U IUIOCKOCTEH MpH perie-
HUU 3a7a4.

N300paxeHne Ha pUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEJISIX EPIIEHANKYIISIPOB 1
HAKJIOHHBIX K IIJIOCKOCTH, NPSIMBIX, IApajlIEIbHbIX INIOCKOCTEH, YIJIOB MEXy NPSIMOM
Y IJIOCKOCTBIO M 000CHOBAHUE MOCTPOEHHUS.

Pemenne 3a1a4 Ha BEIYHUCIICHNE TEOMETPUIECKUX BeTMUNH. OTIMCHIBAaHNE PACCTOSHHS
OT TOYKH JI0 IIJIOCKOCTH, OT IPSAMOM 10 TNIOCKOCTH, MEX]Y INIOCKOCTSAMHU, MEXY
CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEKAY IPOU3BOIBHBIMU (UTYpaMH B IPOCTPAHCTBE.
DopMynrupoBaHHE U I0OKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpeM cyIie-
CTBOBAHUS, CBOICTBA).

N300pakeHne Ha yepTexax U MOJEISX PACCTOSHUS 1 000OCHOBAaHHE CBOMX CYK/ICHHH.
OmnpeneneHye ¥ BBIYMCICHNUE pacCcTOsTHAHN B pocTpaHcTie. [Ipumenenne gopmyn u
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TCOPEM IUIAHUMETPUHN JJIA PCIICHUA 3a/1a4.

O3HaKOMJICHHE C IIOHATHEM napajjieJ;ibHOIr0O NPOCKTUPOBAHUA U €TO CBOMCTBaMH.
q)OpMyJ'H/IPOBaHI/Ie TCOPEMBI O IUIoMaaun OpTOFOHaJ’ILHOﬁ MPOCKIIUN MHOTOYT'OJIbHHKA.
HpI/IMeHeHI/Ie TCOPUU IJId 000CHOBaHMS HOCTpOCHI/Iﬁ Y BBIUMCIICHUH.
AprMeHTHpOBaHI/Ie CBOHMX Cy)K,HeHI/Iﬁ 0 B3aMMHOM DPAacCIOJIOKEHUHU NPOCTPAHCTBCHHBIX

duryp

KOOp)II/IHaTI)I 1 BCKTOPBI

O3HakoMJICHHE C IOHATUEM BeKTOpa. M3ydyeHue qekapToBOM CUCTEMbI KOOPAUHAT B
MIPOCTPAHCTBE, TOCTPOSHHE IO 3aJJaHHBIM KOOPAMHATAM TOYEK U INIOCKOCTEH, HaX0Xk-
JICHNE KOOPAMHAT TOYEK

Haxoxnenne ypaBHEHHUI OKpYKHOCTH, c(hepbl, INIOCKOCTH. BEanciieHne paccTosHuit
MEKAY TOUKaMHU.

N3ydenne CBONCTB BEKTOPHBIX BETUYHH, IPABII PA3I0KEHHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IPaBHUII HAXOXKICHHUS KOOPANHAT BEKTOPA B IIPOCTPAHCTBE, IPABHI JCH-
CTBHH ¢ BEKTOpaMU, 3aJaHHBIMH KOOPAUHATAMU.

IIpuMeHeHre Teopuu NpU PELICHUH 33134 Ha ACHCTBHS C BEKTOPAMHU.

W3yueHne ckanaspHOro NpoU3BeICHHUS BEKTOPOB, BEKTOPHOTO YpaBHEHHUs MIPSIMOil 1
mnockocTy. [IpuMeHeHne Teopuu Npy peleHuH 3aad Ha AeHCTBHSI ¢ BEKTOpaMH, KO-
OpAMHATHBII METOJ], IPUMEHEHNE BEKTOPOB AT BEIYHCIICHUS BEJIUUUH YIJIOB U pac-
CTOSIHUIL.

O3HaKOMJICHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aMMHOM PacIoioKe-
HHH TPSIMBIX M INIOCKOCTEH C NCTIOJIb30BAHHEM BEKTOPOB.
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YYEBHO-METOJANYECKOE U MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE ITPO-
TPAMMBI YYEBHOH JUCLHUIIIUHBI «<MATEMATHUKA: AJITEBPA U HAYAJIA MATEMA-
THYECKOI'O AHAJIU3A; TEOMETPHUA»

OcBoenue mporpaMMmbl Y4eOHON NUCIHUILINHBI «MareMaTukay MpeanojaracT Ha4ue y4yeo-
HOTro KaOMHeTa, B KOTOPOM MMEETCsI BO3MOXHOCTh 00ECIeYUTh 00Y4atouMCsi CBOOOIHBIN JOCTYI
B llHTEpHET BO BpeMs yueOHOTO 3aHTHS U IEPHO/1 BHEYUeOHOW AeITEeTbHOCTH.

[Tomemenue kabuHera yaoBieTBopseT TpeboBaHusM CaHUTapHO-3IHIEMHOJIOIMUECKUX Mpa-
B 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo THUIIOBBIM 000pyJOBaHUEM, YKa3aHHBIM
B HACTOSIIIUX TPeOOBaHUAX, B TOM YHCIIE ClIENUAIN3UPOBAaHHON yueOHONH MeOenblo U cpeAcTBaMu
00y4eHus, T0CTATOUHBIMHU JIIsl BBITIONHEHUS TPeOOBAHMIA K YPOBHIO HOATOTOBKU 00Y4aIONIUXCA .

B kabunere mmeercss MyJabTUMeIUitHOE 000pyI0OBaHKE, [TOCPEICTBOM KOTOPOTO yYaCTHUKHU
00pa30BaTEeNLHOTO MPOLECCca MPOCMATPUBAIOT BU3YaJIbHYIO WH(POPMAIHMIO 110 MaTeMaTHKE, CO37a-
0T MPE3EHTALlNH, BUIeOMaTepHalibl, HHbIE JOKYMEHTBHI.

B cocraB y4eOHO-METOIMYECKOTO M MaTepPHAIbHO-TEXHHUECKOTO O0ECIIE€YeHUs POTrPAMMBI
y4eOHOI TUCIUIUIMHBI «MaTeMaTuKa» BXOJIAT:

e MHOro()YHKIIMOHAJIbHBIA KOMIIJIEKC MPETOAaBaTels;

® HarjsAHble MOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJuL], MJIAKaTOB, IOPTPETOB BbIJAOIINXCS

yUEHBIX-MaTEeMaTUKOB U Jp.);

e uHPOPMALMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

® HKPaHHO-3BYKOBBIE IOCOOUS;

® KOMIUIEKT TEXHHUUYECKON JOKYMEHTAIMM, B TOM YHCJIEe MaclopTa Ha Cpe/cTBa 00ydeHus,
WHCTPYKIIMH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

e OuOMMOTEUHBIN POHT.

B OubnuoTeunslil GoHa BXOIAT yueOHHUKH, ydeOHO-MeToanueckue komiiekTol (YMK), obec-
NIEYNBAIONINE OCBOCHUE YUeOHOH qucuUIUMHBL «MaTteMaTHKay, peKOMEHI0BaHHbIC WM JOMYIICH-
HbI€ JUISl UCIIOJIb30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTeIbHBIX OpPraHU3alUAX, PEeATU3YIOIINX
00pa30BaTeNbHYIO TPOrPaMMYy CpeHero ooimero oopasopanus B npeaenax ocsoerus OINOIT CITO
Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHusl.

bubnuoreunslii GOHA IOTONHEH >HIUKIIONEAUSIMH, CIPAaBOYHUKAMH, HAyYyHOH, HAYy4HO-
MOMYJIAPHOM U IPYroil JINTEpaTypoy 110 MaTEMAaTHUKE.

B mporiecce ocBoeHMsI MporpaMMbl ya4eOHOM TUCIMIDTHHBI «MaTeMaTuKa» CTYACHTHI JOJKHBI
HOJYYUTh BO3MOXKHOCTB JIOCTYIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuaiaM 10 MaTeMaTHKe, UMEIo-
mUMCsl B CBOOOIHOM AOCTymne B ceTH VHTepHeT (2JeKTPOHHBIM KHUTAM, MPAKTHKyMaM, TECTaM,
matepuanam EI'D u np.).

B o6pazoBaTenbHOM mpoliecce MpelycCMOTPEHO UCTIONb30BaHNE aKTUBHBIX M MHTEPAKTUBHBIX (hOpM
MIPOBEJICHUS 3aHSATUMN:

1. MynpTMenua-npe3eHTanus (tema «BekTopbl B mpocTpaHcTBe». ['eomMeTpusi B HallMOHAIBHOM
KOCTIOME HaposioB Poccun).
2. I'pynmoBas pabota (tema «Cratuctikay. CTaTHCTHKA B 9KOHOMHKE U TIPOU3BOICTBE).

! Mucemo MunnctepcTBa 06pasoBanus 1 Hayku PD ot 24.11.2011 Ne MJI-1552/03 «O6 ocHa-
IIEHUH 00111e00pa30BaTEIbHBIX YUPEXKACHUH YUeOHBIM U yueOHO-1a00paTOPHBIM 000PYA0BaHH-
emM».
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PEKOMEHAYEMAS JINTEPATYPA

IlepeyeHb pexkoMeHIyeMbIX Y4eOHBIX M31aHUI, HHTEPHET-PECYPCOB, A0NMOJHUTEIbLHOM JINTe-

paTypsbl
OcHOBHBIC MCTOYHUKU:

1. baspun, 1. M. Matemartuka : y4eOHUK U MPAKTUKYM JJIsl CpeHero npodeccuoHaIbHOro oopa-

3oBanusi/ W. U. baBpun. — 2-¢ m3x., nepepad. u jgon. — Mocksa : M3marensctBo Opaiit,
2023. — 616 ¢. — (ITIpodeccuonanproe oopazoanue). — ISBN 978-5-534-15118-3. — Tekcr :
AJICKTPOHHBIN // OO6pazoBaTenbpHas mwiardopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/512163

2. bocomonos, H. B. Matemaruka : yu4eOHHK Ui CpPEeIHEro MpodecCHOHAIBHOro oOpa3oBaHus /
H. B. boromorog, II. . Camoiinenko. — 5-e¢ u3., nmepepad. u mpon. — Mocksa : 3narenbcTBo
Opaiit, 2023. — 401 c. — (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-07878-7.
— Tekcr : oanektpoHneld // OOpazoBatenbHas 1mnatdgopma HOpaiit [caiit]. —
URL.: https://urait.ru/bcode/511565

I[OHOJIHHTCJII)HI)IC HCTOYHHUKH.

1. boeomonos, H. B. Maremaruka. 3aj1aun ¢ peIICHUSAMU : y4eOHOE 1MOcoOue ISl CPEITHEro Mpo-
¢deccuonanpHoro oopazopanus / H. B. bBoromonoB. — 2-¢ u3j., ucnp. u gon. — Mocksa : U3na-
tenbcTBO FOpaiit, 2023. — 755 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
16211-0. — Texkcr : snektpoHHbld // OOpa3zoBatenbHas targopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/530620

2. MaremaTuka: anreOpa M Hayajla MaTeMaTHYECKOTO aHayiu3a, reoMeTpus. Anrebpa ¥ Hadaja
MareMarnuyeckoro aHamm3a: 10—11-e kmaccel: 0a30BbIA M yrIyOJIEHHBIM YPOBHU : YYCOHHUK /
L. A. Amumos, 0. M. Komsirun, M. B. Tkauésa, ®énopoBa. — 12-¢ u3a., crep. — MocCKBa :
[Tpoceemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. — Tekct : anexTpoHHbIi // JIaHb
: JJIEKTPOHHO-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/408656.

3. Kapm, A. II. Marematuka: 0a30BbIif ypoBeHb : yueOHoOe nocodue : B 2 yactsax / A. I1. Kapm, A.
JI. Bepaep. — Mockaa : Ilpocsemenne, 2024 — Yacts 1 — 2024. — 319 c. — ISBN 978-5-
09-108510-5. — TekcT : asnekTpoHHbI // JlaHb : 31M€KTpOHHO-OMOMMOTEYHass cucTemMa. —
URL: https://e.lanbook.com/book/408779

4. Kapm, A. I1. Marematuka: 0a30BbIii ypoBeHb : yueOHoe nocobue : B 2 yacTsax / A. I1. Kapm, A.
JI. Bepaep. — Mockaa : Ilpocsemenne, 2024 — Yacts 2 — 2024. — 255 c¢. — ISBN 978-5-
09-108511-2. — TekcT : anekTpoHHbIN // JlaHb : 31M€KTpOHHO-OMOMMOTEYHas cucTemMa. —
URL.: https://e.lanbook.com/book/408782.

Kypnausbl

1. Uzsectus PAH. Cep. Marematnueckass (®@ynnamenranpHas — O6ubmmoreka HHIY)
https://elibrary.ru/title_about.asp?id=7826

2. MaremaTtuueckuii COOpHHK (dynnameHnTanbHas oubnnoreka HHI'Y)
https://elibrary.ru/title_about.asp?id=7876

3. Bectonk  MockoBckoro — yHuBepcutera. Cepuss 1:  Maremarnka. MexaHuka
http://elibrary.ru/contents.asp?titleid=8369

CnpaBo4HHK

CnpaBquaﬂ cucrema ((KOHCYHLTE[HT IL1rocy»

HNHTepHET-pecypcenl:

1. l'azera «MatemaTtuka» U3marensckoro noma «llepBoe ceHTIOps» - [ DIEKTPOHHBIN pe-
cypc]: http://mat.1september.ru
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2. Maremaruka B OTKPBITOM KOJUIEIKE - [ DNEKTPOHHBIN pecypc]:
http://www.mathematics.ru

3. Math.ru: Maremaruka u oOpazoBanue - [DnekTpoHHsIit pecypc]: htpp:\\www.math.ru

4. MOCKOBCKHUH LIEHTP HEMPEPHIBHOTO MaTEMaTUUECKOT0 00pa30oBaHus - [ DIEKTPOHHBIN
pecypc]: http:\\mccme.ru

5. Allmath.ru—sBcs MmaTeMaTHKa B OJTHOM MeCTe - [ DIECKTPOHHBIH pecypc]:
http:\\www.allmath.ru

6. EqWorld: Mup MaTtemaTtn4eckux ypaBHEHHIA - [ DIEKTPOHHBIH pecypc]:
http:\\eqworld.ipmnet.ru

7. Exponenta.ru: obpa3zoBaresbHbI MAaTEMAaTUYECKHUM CAUT - [ DIEKTPOHHBIN pecypc]:
http:\\www.exponenta.ru

8. 'eomerpuueckuii moprain - [AnekrponHsiid pecypce]: htpp:\\ www.neive.by.ru

9. I'padpuku pyukmwmii - [Daextponnslit pecypce]: http:\\graphfunk.narod.ru

10. lunaktudeckue MaTepualibl o MHPOPMaTHKE U MaTeMaTUKe - [ DIIeKTPOHHBIN pecypc]:
http:\\comp-science.narod.ru

11. EI'D no maremaruke: MOArOTOBKA K TECTUPOBAHUIO - [ DIIEKTPOHHBIN pecypc]:
http:\\www.uztest.ru

12. 3agaun o reomMeTpun: HHHOPMAITMOHHO-TIOMCKOBAs CUCTEMA - [ DJIIEKTPOHHBIN pecypc]:
http:\\zadachi.mccme.ru

13. 3amayHuK AJ1s1 TOATOTOBKHU K OJIMMITHAIAM 110 MaTeMaTHKe - [ DIeKTPOHHBIN pecypc]:
http:\\tasks.ceemat.ru

14. MaTtematuka on-line: cripaBouHas HHQOpPMAIUS B IIOMOIIb CTYJCHTY - [ DIIEKTPOHHBIN
pecypc]: http:\\www.mathem.hZ1.ru

16. Maremaryika B IOMOIIb NIKOJIBHUKY M CTYACHTY (TECThI 110 MaTemMaTuke on-line) -
[Dnexrponnsii pecypc]: http:\\www.mathtest.ru

17. MaTtemaTuka J1jisi TOCTYIAIOMIMX B BY3bI - [ DJIEKTPOHHBIN pecypc]:
http:\\www.matematika.agava.ru

18. MaTeMaTuyecKkue OJTMMITNAIBI U OJIMMITHAAHBIC 33/1a4U - [ DIEKTPOHHBIN pecypc]:
http:\\www.zaba.ru

20. MexayHapoIHbIi MaTeMaTHueckuil KOHKypc«KeHrypy» - [DnekTpoHHslit pecypcl:
www.kenguru.sp.ru

21. Meroauka mpenoiaBaHusi MaTEMATUKH - [ DIIEKTPOHHBIN pecypc]:
http:\\methmath.chat.ru

22. MockoBcKkasi MaTeMaTh4decKasi OJTMMITHA/IA IITKOJIbHUKOB - [ DJIEKTPOHHBIN pecypc:
http:\\Olympiads.mccme.ru/mmo/

23. UndpopmarimoHHble, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MaTepHalibl- [ DJIEKTPOHHBIN pe-
cypc]: www.fcior.edu.ru .

24. Enunast KOJUIeKIIUU 1M (POBBIX 00pa30BaTENIBHBIX PECYPCOB- [ DIEKTPOHHBIN pecypc]:
www.school-collection.edu.ru .
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA INCHUIIJINHBI

KOHTpOJIB M OLCHKA PEC3yJIbTaTOB OCBOCHUSA NUCHUINIMHBI OCYIICCTBIIAACTCA MPCIIOAaBaTCICM
B IIPpOLECCC NPOBCACHUA IMPAKTUUCCKHUX 33H5ITPII>1, TCCTUPOBAHUA, a TAKIKXC BBIIIOJHCHUA O6yanO-
MHUMUCA MHAUBUAYAIIBHBIX W I'PYIIITIOBBIX SaHSITI/IfI, KOHTPOJIBHBIX U CaMOCTOSATCIIbHBIX IIPOBCPOU-

HBIX pa60T 1 BO BpEMs ATOTOBOM aTTECTAIlHMH.

Pe3ysabTaThl 00yUeHus1

Iloka3aTe/u OLEHKHU pe-

DopMBbI M METOAbI KOH-

(oCBOCHHBIC YMEHHUS, yCBOCHHbIC 3HAHHUS) 3yJbTATOB TPOJIsl M OLICHKH Pe3yJib-
TATOB 00y4YeHUsl
YMmenust:
BBIIOJIHATH apu(MeTHUeCKue AeicTBUA Hal yuciaMy, co- | CrymeHt memonctpupyer | Tekyuiuii KOHTPOJIb:

yeTass YCTHblE W MUCHbMEHHbIE MPHUEMBbI; HaXOAWUTh MPU-
OMmKeHHBIE 3HAYCHUS BEJWYMH W TIOTPEIIHOCTH BBIYHC-
neHuil (aOCOIOTHAS W OTHOCHUTEJIbHAS); CPAaBHUBATh YHUC-
JIOBBIE BBIPAXKECHMUS;

HAXOJIUTh 3HAYCHUS KOPHs, CTCICHH, Jiorapudma, TpUro-
HOMETPUYECKUX BBIPRXKEHUH Ha OCHOBE OIPENEIIEHMSI, UC-
MOJIb3Ys TP HEOOXOMUMOCTH WHCTPYMCHTATBHBIC CPE-
CTBa; IIOJIE30BAThCS TPHOIIKCHHON OICHKOH HpH Tpak-
THYECKUX PACyeTax; BBIMOIHATh MPEOOpA30OBaHUS BBIpa-
JKCHHUH, TPUMEHsA (OPMYIIBI, CBS3aHHBIE CO CBOHCTBAMHU
CTeleHel, JorapumMoB, TPUTOHOMETPUUECKUX (DYHKLUII;
WCIIONIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TPaK-
THYECKOM JESITEILHOCTH U ITOBCEIHEBHOM KU3HMU

U TIPAKTHYECKUX PAcUeTOB MO QopMylaM, BKIIOYAs
(hopMyJIBI, CoepIKAIIUEe CTCIICHH, PATUKAIIbI, JTOrapr(MbI
U TPUTOHOMETpHYEeCcKHe (YHKIHH, UCHONB3Ys IpH HE00-
XOJJUMOCTH CITPaBOYHBbIE MaTepHalbl M MPOCTEHINNE BbI-
YUCJIUTEIbHBIE YCTPONUCTBA

YMEHHE BBINOJHATH MPeoo-
pa3oBaHUE BBIPAKCHUMH, UC-
MoJIB3Ysl PU HEOOXO0ANMO-
CTH CIIpaBOYHBIE MaTepHa-
76l M TIPOCTEHIINE BBIYUC-
JUTENbHBIE YCTPOHCTBA

Ompoc

[TpoBepounast pabora 1O
temam 1.1-1.8
TECTHPOBAHHE TI0 TeMaM
1.1-1.7

KOHTPOJIbHBIE paboTsI
NeQ1 — Ne02.
IIpomexyTounas  arre-
cTanus
OK3aMEHAI[MOHHOE  3aja-
HHE

BBIYUCIIATh 3HAUCHUE (QYHKIHHU IO 33JaHHOMY 3HAUYCHUIO
apryMeHTa IpHU Pa3IHyHbIX CrI0c0o0ax 3aqanus GyHKINY;
OTIpeNeNATh OCHOBHBIC CBOICTBA YUCIIOBBIX (DYHKIUH, WII-
JFOCTPUPOBATH UX Ha rpadukax;

CTPOHTH IpadUKU U3YUIECHHBIX (PYHKIUH, IILTIOCTPHPOBAThH
1o rpauKy CBOICTBa AIEMEHTApHBIX QYHKIIMH;
WCIIOJIB30BAaTh MOHIATHE (DYHKINH TS OTIMCAHUS U aHalTu3a
3aBUCUMOCTEH BEJINYNH,

WCIIOJIE30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPaK-
TUYECKOM JESITEILHOCTH U ITOBCEIHEBHON KU3HU:

JUISL ONIMCAHMsS C TMOMOIIbIO (DYHKIMIT pa3iuuHBIX 3aBHUCH-
MOCTeH, IpeJcTaBIeHus UX Ipaduuecku, HHTEpIpETaluH
rpaduKoB.

peliaTh paluoHANIbHBIC, MTOKa3aTeNlbHbIe, Jorapupmuie-
CKHE, TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJSIIMECS K
JMHEHHBIM M KBaJIpPATHBIM, a TaKXKe aHaJOrMYHbIe Hepa-
BEHCTBA U CUCTEMBI;

UCIIONB30BATh IPapMIEeCKHi METO

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MpaK-
THYECKOM JESATEIBHOCTH U ITOBCEIHEBHOM KU3HMU

JUTSI IOCTPOCHUS M MCCIIEOBAHUS MPOCTEHIITUX MAaTEeMAaTH-
YECKUX MOJIeNeH

CTyneHT  JIeMOHCTpPHpYeT
YMEHHE CTPOHUTH TIpadUKH
U3y4YeHHbIX (yHKUWH, uiI-
JIOCTPUPOBATH 1O Tpaduky

CBOMCTBA  3JIEMEHTapHbIX
GbyHKIMN
CTymeHT  JEeMOHCTpHpYeET

YMEHHE pEeIIeHUs ypaBHe-
HUU U HEPABEHCTB;
n300paXkaTh Ha KOOPAMHAT-
HOM IUIOCKOCTH pEILEHUs
YpaBHEHUN, HEPABEHCTB U
CUCTEM C JBYMsI HEH3BECT-
HBIMH;

COCTaBJISITh U pelllaTh ypaB-
HEHHS M HEpaBEHCTBA, CBS-
3BIBAIOIIME  HEU3BECTHBIE
BEITMYMHBI B TEKCTOBBIX (B
TOM 4HCIIE TIPUKJIaHbIX)
3aja4ax.

Texkymuil KOHTPOJIb.
Ompoc

[IpoBepounass paborta 1O
Temam 2.1-2.3
TECTHPOBaHHE II0 TeMaM

2.2-2.3

KonrpomnbHbie paboTsI
Ne03 -NeO4.
[Ipomexyrounas  arre-
cTamus
OK3aMEeHAI[MOHHOE  3aja-
HHE

HaXOJIUTh MMPOU3BOIHBIC JIEMEHTAPHBIX (PYHKITHII;
UCIOJIb30BaTh MPOU3BOAHYI ANl W3Y4YEHUS CBOWCTB
(hyHKIHH ¥ TOCTPOSHHS TPaPHKOB;

NPUMEHSTH MPOM3BOAHYIO Ul IIPOBEICHUS NPHUOIMKEH-
HBIX BBIYMCIICHUH, peIIaTh 3a/1a4M IPUKIATHOTO XapaKTe-
pa Ha HaxOJKJ€HHE HanOOJIBIIEr0 U HAUMEHBILETO 3Haue-
HHUSL;

BBIYHCIIATH B MIPOCTEHIIMX CITydasx IUIOMIAIN U OOBEMBI C
UCIIOJIb30BAaHUEM OMPEIEIEHHOTO0 WHTErpaja; HCHOJIb30-

CrymeHT  JeMOHCTPHpYET
yYMEHUE HaxOAWUThb IIPOU3-
BOJIHBIC 3JIeMEHTaPHBIX
bynxumit;

HCIONB30BaTh  IPOU3BOJ-
HYIO JUIsl U3yYEHHs] CBOMCTB
GyHKIIMHA W TOCTPOCHHS
rpaukoB

Tekymuili KOHTPOJIb.
Ompoc

[IpoBepounas paborta 10
Temam 2.1-2.3
TECTUPOBAaHUE II0 TeMaMm
2.2-2.3

Konrponbnas pabora Ne5
IIpomexkyTounass  atre-
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BaTh NMPHOOPETEHHBIC 3HAHUS W YMEHHS B MPAKTHICCKOMH
JICSITETbHOCTH U TIOBCETHEBHOM JKU3HU JUISL:

pemeHns TPUKIATHBIX 3a7ad, B TOM YHCIE COLHAIBHO-
SKOHOMHUYCCKUX © (U3MYCCKHX, HA HAaUOONbIINE U
HaVIMCHBINIME 3HAYCHUS, HA HAXOXKICHHE CKOPOCTH U
YCKOPEHHSI.

cTanus
DK3aMeHAIMOHHOE
HHE

3ama-

peniate HpOCTeHIINe KOMOWHATOPHBIE 3aJaddl METOIOM
nepebopa, a TaKKe C HCIOJIb30BaHHEM H3BECTHBIX (hop-
My,

BBIYHCIIATH B MPOCTEHIINX CIydasX BEPOATHOCTH COOBITHI
Ha OCHOBE MO/ICYETa YHCIIa UCXOJIOB;

UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHNSA M yMEHHS B Ipak-

CrymeHT  IeMOHCTPHpYET
yYMEHHE aHAIU3UPOBATh
WHPOPMALIUIO CTATUCTHYC-
CKOTO XapakTepa

Tekymuil KOHTPOJIb.
Omnpoc

[IpoBepounass paborta 10
temam 3.1-3.3

TECTHPOBaHHE II0 TeMaM
3.1-3.2

THYECKOM JeSITEIbHOCTH U TIOBCEIHEBHOMN KU3HU: KontposnbHsie paboThI
JUIL aHalTM3a peaIbHBIX YUCIIOBBIX JAHHBIX, MTPEICTABIICH- Ne06 - NeO7.
HBIX B BUJIC THarpaMM, rpa)ukoB; IIpomexxyTounass  arre-
aHanm3a HHQOPMAINH CTATUCTHICCKOTO XapaKTepa. cTranus
DK3aMEHAIMOHHOE  3aja-
HHE
pacno3HaBaTh Ha 4epTekaX M MOAENAX IpOocTpaHCTBeH- | CTyneHT  AeMOHCTpHpyeT | Tekyuuii KOHTPOJIb:
HEIE (POPMBI; COOTHOCUTB TPEXMEPHBIC OOBEKTHI € MX OIM- | yMEHHE pellaTh IIaHUMET- [ Ompoc

CaHUSIMH, U300paKEHUSIMHY;

OIMUCHIBATH B3aMMHOE PACIOJOKEHHE MPSIMBIX U ILIOCKO-
CTCH B MPOCTPAHCTBE, AP2YMEeHMUPO8aAmb C80U CYHCOCHUS
06 9MOM pacnonodiCeHul,

aHATM3UPOBATh B MPOCTECUIIMX CIydasX B3aUMHOE PacIio-
JI0KEHHE 00BEKTOB B MPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPAHHUKH U KPYTJIbIC Teia,
BBITIOJHATh YSPTEXKHU 110 YCIOBUSIM 3a/1a4;

cmpoums npocmenutue cevyeHuss Kyoa, npusmvl, nupamu-
obl;

pelaTh MIAHUMETPHUUCCKUE M MPOCTEHIIINE CTEPEOMETPH-
YEeCKHUe 33/1a4i Ha HAXOXICHHE F€OMETPUUECKIX BEIUYNH
(amuH, yrioB, miomaaei, 00beMoB);

UCIIONIb30BaTh MPU PEIICHUH CTEPEOMETPHYCCKUX 3a/1adu
IUTAHUMETPHUYCCKUE (DAKThI U METOJIBI;

MPOBOJIUTD JJOKA3aTeIbHbIE PACCYKIACHUS B XOJE PELICHHSI
3a/1a4;

UCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TPaK-
THYECKOM IeSITETLHOCTH U TTOBCETHEBHOM JKU3HMU:

JUIL UCCIeNOBaHMs (MOACIHPOBAHUSA) HECIOXKHBIX MpaK-
TUYECKUX CHUTyalldid Ha OCHOBE HW3YYEHHBIX (GOpMYyNl U
CBOWCTB QUTyp;

BBIYUCIICHUST O0BEMOB W IUTOIIAJICH MMOBEPXHOCTEH IpO-
CTPAHCTBEHHBIX TeJI MPU PELIEHUU NMPAKTHUYECKUX 3ajad,
UCTIONB3YS. TPU HEOOXOTUMOCTH CIPABOYHUKU U BBIYHC-
JIUTEIIbHBIE YCTPOMICTBA.

pudecKkue U IpOCTEHIINE
CTEpEOMETPUUECKUE 3a]auu
Ha HaXO0XJCHHE TI'€OMETpH-
YECKUX BENUYUH (JUIMH, yT-
JIOB, TUIONIA e, 00BEMOB);

IMpoBepounast pabora 1O
temam 4.1-4.7
TECTUPOBAHUE [0 TEMaM
4.1-4.6

KontpombHble paboTs!
No08 - Nel10
IIpomexxyTouHnass  arre-
cramus
DK3aMEHAlIMOHHOE  3aja-
HHUC

Bonpocsl Kk 3k3ameny

I'eomerpus
1. Axcuowmsl crepeomerpuu. CleaCTBUS U3 aKCHOM (C 10Ka3aTEILCTBOM).
2. TlapamnenbHOCTb MPSIMOM M TUIOCKOCTH (ompezaenenue). [IpusHak mapayuienbHOCTH MPSIMOi

Y TUIOCKOCTH (C JIOKA3aTeIIbCTBOM).

3. CkpemuBatomuecs: npsimbie (ompeaenenue). IIpu3Hak CKpemuBaromuxcs OpsIMbIX. YTod
MEX1y CKPELIUBAIOUTUMUCS MPSIMBIMH (C J0Ka3aTEILCTBOM).
4. TlapannenbHOCTh IBYX IJIOCKOCTEH (ompenenenue). [Ipu3Hak mapaiaenbHOCTH JIBYX IUIOC-

KOCTeH (C 10Ka3aTeIbCTBOM).

5. TlepneHauKyIIpHOCTH MPSAMOM U TIOCKOCTH (ompenenenue). [IpuzHak neprneHANKYISIPHO-

CTH TIPSIMOM | TTOCKOCTH (C JTOKa3aTEIILCTBOM).

6. Teopema o Tpex mepHeHIUKYIAPAX (C TOKA3ATEIBCTBOM).

26




7. llepneHauKyIsIpHOCTH ABYX IIIOCKOCTEN (ompeneneHue). IIpu3Hak neprneHauKyIsspHOCTH
JIBYX ITOCKOCTEH (C I0KAa3aTEIHCTBOM).

8. TlonsTtue npusmsl. [Tnomanas 60KOBOI MOBEPXHOCTH MPSAMOM MPU3MBI (C T0KA3aTEIBLCTBOM).

9. IlonsTue nmupamMubl, NPaBUIbHON nupamuabl. Ilnomans G0KOBON NMOBEPXHOCTH MPABHIIb-
HOU IHpaMHJIBI (C JOKA3aTeIbCTBOM).

10. [TonsTne nmnuHApa. [Tn0maas moBEpXHOCTH UIMHAPA (BBIBOI (POPMYIIBI)

11. Ilonsatue xoHyca. [Lmomaas TOBEpXHOCTH KOHYCa (BBIBOJ (DOPMYIIBI).

12. Chepa u map. YpaBuenue cepsl. Bzaumuoe pacronoxkenue chepbl U IIIOCKOCTH.

13. [Tonstue mpusmbel. OObEM NMPSAMON TPU3MBI.

14. Tlonsitue munuHapa. OO6BeM HMITHHIpPA.

15. TTonsitne nupamuasl. O0BEM TUPAMUIBIL.

16. Yceuennsiii konyc. Inomans moBepXHOCTH YCEYCHHOTO KOHYCa (BBIBO (POPMYIIBI).

17. Yceuennas nupamuza. YceueHHas npaBwibHas nupamuzaa. [lnomans 60KOBOM mOBEpXHO-
CTH NPAaBUJIILHON YCEUEHHOW MUpaMUIbI ( C 10KA3aTEIbCTBOM).

18. Konyc. Yceuennsiii konyc. O6beM konyca. O0beM yceueHHOTO KOHYca.

19. TIlonsartue cdeps! u mapa. [Lnomaas nopepxHoctyu mapa. O0beM mapa.

20. IlepneHUKysp U HAKJIOHHBIE. YTOJ MEXAY NPSIMON U MIIOCKOCTBIO.

21. JIsyrpanHsIii yroi (omnpeneneHue). YToil MeXIy IIOCKOCTSIMH.

22. Ilonstue napannenenunena. [Touarue npsmoyronsHoro napamienenunena. CBoicTBo nua-
TOHAJIU MPSIMOYTOJILHOTO Mapajuiesienurnea (C 10Ka3aTeIbCTBOM).

Aure0pa 1 HayaJIa aHAJIU3A

1. Tpocreiire TPUrOHOMETPUYECKUE ypaBHEHHs BUaa Sin X=b, COS X=a.

2. Ilpocreiiine TPUrOHOMETPUUECKUE yYpaBHEHHs BUJIa tg X=C.

3. TlpomsBomHas ¢yHkuuu (ompeneneHue). GU3NUECKUN CMBICI MPOU3BOAHOM. [Ipon3BoaHas
CTENEeHHON (QYHKIUU.

4. TlpowsBojHasi CyMMBbI, TPOU3BEACHUS 1 YACTHOTO.

5. Cnoxnas ¢ynkius (onpenenenue). [IpousBoanas cinoxHONU GyHKIUU.

6. IlpousBoaHas Tpuronomerpuueckux yHkmid. [Ipon3BomHas 0OpaTHEIX TPUTOHOMETPHYE-
CKUX (DYHKIIMH.

7. Tlpou3BoaHas rMoka3aTebHOM U JorapupMUuecKon QyHKITHi.

8. Brtopas npousBoaHas. [Ipon3BoaHas BBICHIMX MOPSIKOB.

9. Tlpu3Haku Bo3pacTaHus M YObIBaHUS (QYHKIIMHA. DKCTPEMYMBI (DYHKITHH.

10. HanpaBnenue BeIyKJIOCTH Tpaduka GyHKIuU. Touky neperuda.

11. O6mas cxema ucciaeaoBaHus (PyHKLIUU.

12. IlpousBoanas ¢yHkuuu (onpezneneHue). ['eomeTpudeckuii cMbICI MPOU3BOJHON. YpaBHe-
HUE KacaTeJIbHOM.

13. IlepBooOpa3nas (onpenenenue). [IpaBuiia HaxoXkAeHUS EPBOOOPA3HBIX.

14. KpuBonuneitHas Tpamnenus (onpenenenue). [lnomans kpuBonuuelnoi Tpanenuu. @opmyna
Herotona-Jleiibnuna.

15. [lonsiTue HeompeneIeHHOTO NHTerpasa. Tadauia HHTErpaios.

16. Cniyuaiiable coObITHs. Bubl ciydaiiHbIX COOBITHHA.

17. Onepanuu Haj ciydallHBIMH COOBITHSIMHU.

18. Yacrora u BepossTHOCTh coObITHs. CoueTanus. Pa3melieHus 1 mepecTaHOBKH.

19. CriosxeHue BepOsSTHOCTEH HE3aBUCUMBIX U TIPOU3BOIBHBIX COOBITHIA.

20. YMHOXeHHE BEpOSATHOCTEH HE3aBUCHMBIX U MIPOU3BOJIBHBIX COOBITHHA.

21. Ompenenenne KOMITIEKCHBIX ducel. CII0)KeHHEe KOMIUIEKCHBIX YHCEN, CBOMCTBA CIIOKEHUS
(c IOKa3aTENbCTBOM).

22. OmpenienieHne KOMIUIEKCHOTO YUCIa. Y MHO)KEHUE KOMIUIEKCHBIX YHCEIl, CBOMCTBA YMHOXKE-
HUS (C I0Ka3aTENLCTBOM).

23. OmpenieneHne KOMIUIEKCHOTO YKciia. BeranTanue u ieneHne KOMIUIEKCHBIX YUCel.

24. Monynb KOMILIEKCHOTO uncna. Tpuronomerpuueckas popma KOMILUIEKCHOTO YHCIA.

25. JleiicTBHS Ha/l KOMIUIEKCHBIMH YUCIIAMH, 33JAHHBIMHA B TPUTOHOMETPUIECKOH Gopme.
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26. 'eomeTpuueckass MHTEpHpETalMs KOMIUIEKCHBIX ducell. ['eomerpuyeckoe H300pakeHHE

CYMMBI U pa3HOCTH KOMIUICKCHBIX YHCCII.

Onucanue MKAaJ OLlCHUBAaHHUA

OIEHKHU COOPMHUPOBAHHOCTHU KOMIIETEHIIUHN

Cocrassito-
e KoMIIe-
HEY/JAOBJIECTBOPH- OBJICTBOPH-
TeHIHH YA P M P XOpo1Io OTJIUYHO
TeJLHO TeJILHO
MoaHoTa YpoBeHb 3HAHUH HU- MuHUMAaNbBHO I0My- YpoBeHb 3HaHUH B VpOBEHb 3HAHMUI B
. ’)K€ MUHUMAJIbHBIX CTUMBIN YPOBEHb 3Ha- 00BEME, COOTBET- _
3HaHUH TpeboBanuii. Umenn Hui. JlonyieHo MHO- CTBYIOLIEM ITPO- 0bBeMe, COOTBETCTBY
MecTO rpyOble OmMO- | TO HErpyOBIX OMIMOKK. | TpamMMe IMOJArOTOBKH. FOIEM IIpOrpaMme
KH. JonyiieHo HecKkob- MoATOTOBKH, Jlomymie-
K0 rpy6BIX omMboK HO HECKOJILKO Hecy-
IIECTBEHHBIX OIINOOK.
Hannume 1Ipu perieHuu cTan- [IponemoncTpupoBa- [IponemoncTpupoBa- [IponemoncTpupoOBa-
YMeHui JIApTHBIX 3a71a4 He HbI OCHOBHEBIE yMe- HBI BCE OCHOBHBIC HbI BCE OCHOBHBIE
(HaBBIKOB) IPOJAEMOHCTPHUPOBaA- Husl. Pewiens! Tumno- ymeHus. PerieHsl Bce YMEHUS, HEKOTOPHIE -
Ha YpOBHE XOPOIIO

HBI HEKOTOPBIE OC-
HOBHBIC YMCHHS U
HaBbIKU. MMenn me-
CTO TPYOBIC OIINOKH.

BBIE 3a7a4H C HETPY-
OBIMH OIIMOKAMH.
BrinonaHeHs! Bee 3a-
JIaHMS HO HE B II0JI-
HOM o0BeEME.

OCHOBHBIE 33JJa4YH C
HerpyOLIMU OLINO-
KaMu. BEITTOJIHEHBI
BCE 3aJIaHus, HO C
HEKOTOPBIMH HEJ0UEe-
TaMH.

3aKpEMIEHHBIX
HAaBBIKOB. Pelensl
BCE OCHOBHEIE 3a]1a-
YU C OTAEIbHBIMU
HECYIIECTBEHHLIMHU
omrbkaMu. BeImoi-
HEHBI BCE 3a/]aHHus, B
ITOJIHOM 00BeMe, 0€e3
HEJI0YETOB.
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