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1. IlosicHuTEILHAA 3aIMCKA

1.1. O6sn1acTh npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TucHuIInHbEl MaremaTuka o01meo0pa3oBaTeIbHOTO UK
SIBJISICTCSL YaCThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANKCTOB cpeaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbix B akaJeMuu.

1.2. HopmaTuBHas 0a3a s pa3padoTku padoyeil NporpaMmabi:
PaGouasi nporpamma pazpadoTaHa Ha OCHOBe

o @denepalibHOTO TOCYJIAPCTBEHHOTO  00pa30BaTEIbHOTO CTaHAapTa CPEAHEro
(moxHOTO) O00IIero o0pa3oBaHUs, OOpa30BaHUS, YTBEPKISHHOTO NpHUKa3oM MUHHCTEPCTBA
obpaszoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanmuzyemoro B nipenenax ITICC3 ¢ yyetom
npoduis moayyaemMoro npodeccuoHanabHOro 00pa30BaHUS;

. [Ipukaza MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepcrBoM toctuniuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHEHUH B (QeaepalbHbIil TOCYAapCTBEHHBIA CTaHIApT CpeAaHero oOuiero oodpazoBaHUs,
YTBEPKACHHOTO MpHKa3oM MuHHCTEepCTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa mnpocsemenuss PO or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunucrepctBoM roctuiuu PO (21.09.2022 N 70167) «O6
yrBepxkaeHun [lopsaka opraHu3zanuu M OCYIIECTBICHUS OOpa3oBaTENbHOM ACSITENBHOCTU IO
o0pa3oBaTeNbHbIM MIPOTPAMMaM CpPeIHEro NpoheccuoHaIbHOro 00pa3oBaHus';

o [Mpuka3a MunucrepctBa npocsemenuss PO or 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro  MunuctepctBoM toctuiuu PO (per.Ne59778 or 11.09.2020) «O
MIPAKTUYECKOHN MOATOTOBKE 00YYaIOLINXCS.

o [Ipukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro  MuHuctepctBoM toctuiiud PO (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun Tlopsiika opraHu3alMyd M OCYLIECTBICHHMsST 00pa30BaTeNbHON JESTENbHOCTH IO
OCHOBHBIM IIporpaMMaM Mpo(hecCUOHATBHOTO 00yUSHUS»;

o @denepalibHbIX TOCYJApCTBEHHBIX O0pPa30BATEIbHBIX CTAHAAPTOB CPEIHErO
po¢eCCHOHATLHOTO 00Pa30BaHMsI MO CHEIMATBHOCTSIM:

v’ 43.02.16 TypusM u TOCTCIPUMMCTBO, YTBEPKICHHOTO TMPHKa30M MUHHUCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit ®denepanmu Ne 1100 ot 12.12.2022 r., 3apeructp.
MunuctepctBoM roctunuu (per. Ne 72111 ot 24.01.2023r.)
[TpumepHoil paboueil mporpammsl 0011€00pa30BaTENbHON AUCHUIUIMHBL «MaremaTuka»

TUTst Ipo(heCCHOHAMBHBIX 00pa30BaTEIbHBIX OPTraHU3AIMKA YTBEPKACHHOU Ha 3aceaannu CoBeTa 1o
OLIEHKE COJIEp)KaHHMs M KauecTBa NPUMEPHBIX pabouyux MpOrpaMM o01e00pa3oBaTEIbLHOIO U
COILIMAJIEHO- TYMaHUTAPHOTO IIUKJIOB CPEHEro npogeccuoHanbsHoro oopasosanus [Ipotokon Nel4
oT «30» Hos10ps1 2022



1.3. Henn yyeOHOM IMCUMIINHBI:

Copneprxanue nmporpammbl «MaremaTHKa» HaIpaBlIeHO Ha JOCTHXKEHUE CIIeTyHOIUX

neJiei:

- (GopMHpOBaHUE LEHTPAIBHBIX MAaTEMAaTHUECKUX MOHATHH (YUCII0, BEIMYHHA,
reomMeTpuueckas  (Qurypa, mepeMeHHas, BEPOSATHOCTb, (QYHKLHUA), 0OeCneyrBarOInX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOr0 00pa30BaHus 00yJaroIuXCs;

- NOJBEICHUE YYalMXCsl Ha JOCTYIHOM JUIsli HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMaTHKU U OKPYXKAIOLIEro MHUpa, IOHMMaHHE MATEMaTHKH KaK 4acTHU OOLIei
KyJIbTYpBbl YEJIOBEYECTBA;

- pa3sBUTHE WHTEIUIEKTyaJlbHBIX M TBOPYECKMX CIIOCOOHOCTEM ydamuxcs,
[I03HABATEIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUHN, KPUTHUYHOCTH MBIIIJIEHUS, HHTEpeca
K U3y4YEHUIO0 MaTeMaTHKH;

- ¢dopmupoBaHre (YHKIMOHAIBHOM MaTeMaTHYeCKOM TIPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMAaTUYECKHUE ACTIEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYalUsSX U MPU U3yUCHUH
Apyrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIMpPOBATh
UX Ha s3bIKE MaTeMaTUKH U CO3JaBaTh MaTEMaTHYECKHUE MOJENM, NPUMEHSTh OCBOCHHBIM
MaTeMaTH4eCKUi anmapar Ui peuleHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH MOJTY4YEHHBIE PE3YJIbTATHI .

OCHOBHBIC JIMHUU COJIEPKaHMSI Kypca MaTeMaTHKH: «Uncina v BBIYUCICHUD), K Anredpay
(«AnreOpanyeckrie BhIpaKEHUs», «YpaBHEHHsS M HepaBeHCTBa»), «Hauama maremarmueckoro
aHanuza», «l'eomerpusi» («['eomerpuueckue @urypsl U ux cBoicTBay, «M3mepenue
TE€OMETPHUECKUX BEIMUWH»), «BeposTHOCT M craTHcTUKa». [laHHBIE JTHUHHM pPa3BUBAIOTCS
napajiesIbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT
JpYyroii, a B TECHOM KOHTaKTe U B3auMojeHcTBUM . Kpome 3TOro, ux oObenuHsAET Jorudyeckas
COCTaBJISAOLIAs], TPAJAULIMOHHO MPUCYIIasi MaTeMaTHKE U NMPOHU3BIBAIONIAS BCE MAaTeMAaTHYECKHE
Kypchl U cojepxkaresnbHble JuHuM . ChopmynupoBanHoe B DeepabHOM rocyAapCTBEHHOM
00pa3oBaTebHOM CTaHJIapTe CPEAHETo 001Iero oOpa3oBaHus TpeOOBaHUE «BIIAJIEHNE METOAMHU
JI0Ka3aTeNIbCTB, AITOPUTMAMU PELLIEHUS 3a]a4; yMeHHEe (GOopMYyJIMpPOBaTh ONPEIEIECHUs, aKCUOMBI
U TEOPEMBI, TPUMEHATh HX, MPOBOJAMTH JOKA3aTENbHBIE PACCYKICHUS B XOJ€ PEIICHUS 3a71au»
OTHOCHUTCSI KO BCEM Kypcam, a (pOpMUpPOBAaHUE JIOTUYECKUX YMEHHMH paclpenensercsi Mo BCeM
rogaM oOy4YeHHsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus .

2. O0mas xapakTepuCcTUKA y4e0HOH TUCUUILIIMHBI

Jucnunnmaa MareMaTika OTHOCHUTCS K TPEIMETHOW 00JiacTh MaTeMaThka W
nHpopmaTuka.

Peanuzamust mporpamMmbl  oOecrieunBaeT OBJAJCHUE KITIOUYEBBIMH KOMIICTCHIIHSIMH,
COCTABJSIIONIIMMU  OCHOBY JUUISI  CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHUs, I[EJTOCTHOCTh
0OIIEKYyIBTYPHOT0, TUYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHS JINYHOCTH OOYJAFOIITIXCS .

B paboueit mnporpamme yuTeHsl wuien u mnonoxeHus «KoHuenmmu —pazBUTHS
MaTemMaTrueckoro obpazoBaHusi B Poccuiickoii ®exneparum». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIIEMINH, MaTeMaTH4eckoe o0pa3oBaHHME IOJDKHO, B YACTHOCTHU, MPEAOCTABIATH KAXKIOMY
oOyJarolemMycss BO3SMOXXHOCTb JTOCTHIKEHHUSI YPOBHS MaTeMAaTUUYECKUX 3HAHUH, HEOOXOAUMOTO
JUTSL JaJTbHEHIIeH YCIemHOM KU3HU B oO1mecTBe. MiMeHHO Ha perieHune 3ToW 3a7add HarleleHa
npuMepHasi pabodasi mporpamMma 0a30BOTO YPOBHS .



B »snoxy mumdpoBoit Tpanchopmamuu Bcex cdep UEIOBEYECKOW AEeSTENbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelIOBEKOM 0Oe3 0a30BOil MaTeMaTHUeCKOM
MOJITOTOBKH . Y’K€ B IIKOJIE MaTEMaTHUKa CIYXKHUT OTIOPHBIM MPEIMETOM JJISi U3yUEHHS] CMEXKHBIX
TMCLUUIUIAH, @ B )KH3HHM TOCJIE IIKOJbI PeabHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HETPEPBIBHOE
oOpa3oBaHme, 4TO TPEOYeT MOIHO- IIEHHOW 0a30BOi 00IIe00pa30BaTEIBHON MOATOTOBKH, B TOM
qHuciae M MaTeMaTHYecKOW . OTO OOyCIIOBJIEHO TeM, 4YTO B HallM JHU pacTéT YHCIO
CTCIUANBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBCHHBIM INMPHMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JACTAX, U JJaXKe B TYMaHUTApHBIX chepax .
Takum o00pazom, Kpyr oOydaromuxcs, JUIsi KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM
MIPEIMETOM, CYLIECTBEHHO PACHIMPSETCS .

[IpakTHyeckas MoJIe3HOCTh MaTEMATUKKU OOYCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
(dyHIaMEeHTaIbHbIE CTPYKTYpPbI HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIMUYECTBEHHBIC
OTHOIICHHUS OT MPOCTEUIINX, YCBAaMBAa€MbIX B HEMOCPEACTBEHHOM OIbBITE, 10 JOCTaTOYHO
CJIO’KHBIX, HEOOXOAMMBIX JIJISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKHX UieH . be3 KOHKpETHBIX
MaTeMaTHYECKUX 3HAHHWW 3aTPYTHEHO MOHWMAHHE MPHHIIMIIOB YCTPOHCTBA M HCIIOJIb30BAHHS
COBPEMCHHOW TEXHUKH, BOCIPHUATHE W HMHTEPIPETalUsl pPa3HOOOpPA3HOW  COLMAIBHOM,
IKOHOMHYECKOM, MOIUTHYECKOW HH(pOopMauu, ManodpGeKTUBHA MTOBCEIHEBHAS MPAKTUYCCKAs
NesITeNbHOCTh . KakaoMy denoBeKy B CBOEH J>KM3HHM MPUXOAWUTCS BBIIOIHITH JOCTaTOYHO
CIIO)KHBIC Pacu€Thl W COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOTUTHh HYXHBIE (OPMYJBI U
OPUMEHSTh HX, BIAJAETh NPAKTUYCCKUMU NpUEMAMH TEOMETPUYECKUX H3MEPEeHHH H II0o-
CTPOCHUH, YNTaTh WH(POPMALHUIO, MPEICTABICHHYIO B BHUIY TaONUI, JHarpaMM U TrpaduKoB,
KHUTh B YCJIOBUSIX HEOIPEICIEHHOCTH M TIOHUMATh BEPOSTHOCTHBIA XapakTep ClIydailHbIX
COOBITUH .

OMHOBpPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHHS MAaTeMaTUKH B COBPEMEHHOM
ol1ecTBe BcE 60siee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUH CTHIIb MBIIIJICHUS, TIPOSIBIISIOLINICS
B OIpEeNeNEHHBIX YMCTBEHHBIX HaBbIKaXx . B mpolecce M3ydeHuss MaTeMaTHMKH B apceHall
NpUEMOB U METOJ/IOB MBIIIJICHUS YeJI0BEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS WHAYKIUS U
JeTyKIHst, 0000IIeHre U KOHKPETU3AIHs, aHAIN3 U CHHTE3, KIIACCU(HUKAINS U CUCTEMaTH3aIHs,
abctparmpoBanne W aHanorus . OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOUCHHH, TpaBUiIa HUX
KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TIOCTPOCHHH, CIOCOOCTBYIOT BHIPAOOTKE
yMeHus: (hopMynupoBaTh, OOOCHOBBIBaTH M JIOKa3blBaTh CYXKAEHUS, TEM CaMbIM DPa3BHBAIOT
JIOTMYECKOe MbllUIeHHe. Benymas poib NpUHAUIEKUT MaTeMaTHke B (OpMHUPOBaHUU
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS U BOCIUTAHUU YMEHHMH JefcTBOBATh MO 3aJaHHBIM
aJITOpUTMaM, COBEpIIEHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATh HOBBIE . B mporecce pemieHus
3aJjad — OCHOBHOW y4yeOHOW JEATENhbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BHBAIOTCA
TBOpYECKAs U MPUKJIATHAS] CTOPOHBI MBIIIUICHUS .

OOydenne wmareMaTHKe MJaéT BO3MOXKHOCTh pa3BUBATh Yy YYalIUXCS TOYHYIO,
panroHaTbHY0 U HH()OPMATHBHYIO pedb, YMEHHE OTOMpATh HAauOoJIee MOIXOISIINE S3BIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CcpelncTBa JUI BBIPAKEHUS CYXKIEGHUH M HarIsIHOTO UX
MIPEJICTaBICHHUS .

Heo6xoauMbpIM KOMIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJaMH TMO3HAHUS JEHCTBUTEIBHOCTH, NMPEACTaBICHUE O MpeAMeTe U
METOZIe MaTeMaTHKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX W TyMaHUTApHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTEeMAaTHKH JIJIS pelIeHUs] HAyYHBIX M MPHUKIAAHBIX 3a71ad. Takum
o0pa3om, MaTeMaTH4eckoe 00pa3oBaHNe BHOCUT CBOW BKJIAI B (hOpMUpPOBaHKE OOIIEH KyJIbTyphI
YeI0BeKa .



W3yuenne MaTeMaTHKH CIIOCOOCTBYET AICTETHYECKOMY BOCHUTAHMIO  YEJIOBEKa,
[IOHMMAHHUIO  KpPacoTbl M  M3ALIECTBA MATEMAaTHUYECKUX  PACCYKIEHUH, BOCIPUSATHUIO
reoOMeTpHUECKUX (HOpM, YCBOCHHUIO U/I€ CHMMETPHUH .

3. MecTto y4eOHO# JMCHUIIIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnuminHa BXOJUT B COCTaB 00II€00pa3oBaTEIBHOIO
nukiaa. @opMupyercs B cocTaBe 00X AUCHUIUINH.

O0beM yueOHOM TUCUUIVIMHBI B y4e0OHOM IJIaHe M BUAbI Y4eOHOH padoThl

O0bem

Bupa yueOHoii padoThl 4yacoB/  3a4YeTHBIX

el.
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 208/5,78
Oo6si3aTesibHAs ayiuTOpPHAs yueOHAsi HATPY3Ka (Bcero) 190
TOM YHCJIE:
TEOPETUYECKHUE 3aHATHS 124
MIPaKTUYECKHUE 3aHATHS 66
KoncyabTauuu K 3K3aMeHy 6
IIpome:xxyTounasi arrectanusi B gopMe 3K3aMeH BO 2 cemecTpe 4
CaMOCTOSITe/IbHASL padoTa K IK3aMeHy 8




4. Pe3yJbTaThbl 0CBOEHUS YUeOHOMH THCIUILIHHBI
OcBoeHne coaepkaHuss Y4eOHOW JUCHUIUIMHBI OOECIIEUYMBAET JIOCTIIKCHUE
CTYZICHTaMH CJICIYIOIIUX Pe3yibmamos.

JJMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE ~ pe3ynbTaThl  OCBOCHHUS  IPOTrpaMMbl  Yy4yeOHOro  IpeaMera
«MareMaTnka» XapakTepHU3yIOTCs:

I'pascoanckoe socnumanue:

- cOPMUPOBAHHOCTHIO TPAKIAHCKON TMO3UIUK OOYYArOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHMCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEeMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JHUYHBIX CTPYKTYp, SBICHHM, MPOLEAYP TPakIaHCKOTO
oOmecTBa (BBIOOPBHI, OMPOCH M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbLHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX PYHKIIUSAMH U Ha3HAYCHHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(hOpMHUPOBAHHOCTHIO POCCUMCKOW TpaKAAHCKOW HJICHTHYHOCTH, YBAXKEHHUS K
MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MAaT€MaTHUKH, LIEHHOCTHBIM OTHOILICHHEM K
JIOCTUKEHHUSIM POCCHUMCKUX MaTEMAaTHKOB M POCCHUHCKOM MaTeMaTHYeCKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCHICKOr0 Haponaa; chOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHHUSA, HSTUYECKOIO TMOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAyKU M JEATEIbHOCTBIO YUYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJia B T0- CTPOCHUE YCTONYMBOTO Oy TyIIEro .

Dememuyeckoe socnumanue.

- JCTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIKOYAsA O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH, pPacCyX IACHUH; BOCIPUUMYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM PAa3JIUYHbIX BUJOB UCKYCCTBA .

Dusuueckoe sochumanue.

- cOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYEeCKHe 3HAHUS B HMHTEpecax
3JI0pOBOTO M 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 37I0POBBIO
(3mopoBoe MUTaHUE,

- cOalaHCUPOBAaHHBIM pPEXHUM 3aHATUA W OTAbIXa, perylspHas Qunyeckas
AKTUBHOCTb ), (bu3IecKOro COBEpIICHCTBOBAHMS, npu 3aHATHIX
CIIOPTUBHO-03/10POBUTEIILHON IESITETBHOCTHIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TpYydy, OCO3HAHHEM IIEHHOCTH TPYIOJtO0Us; WHTEPECOM K
pas3nuaHbIM cepam npodeccruoHaIbHON NEATENbHOCTH, CBSA3aHHBIM C MaTEeMAaTUKOW U e
MPUJIOKCHUSMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymieir mnpodeccun u
pean30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE IUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy O0O0pa3oBaHHI0O W CcaMOOOpa30BaHUIO Ha MPOTSHKEHWU BCEH IKU3HU;
FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a7a4 MATeMaTUYECKOM
HAMpaBJIECHHOCTH .

IKonozcuueckoe socnumanue:

- c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON  KYyJbTYyphbl, TIOHUMAHUEM BIIHSHUS
COLMAJIbHO-OKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAJIBHOW CpEIbl,
OCO3HAHHWEM TJIO0ATLHOTO XapakTepa OJKOJIOTMYECKUX TpoOJieM; OpHeHTalnueld Ha
MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH ISl pelieHus 3a7a4 B 00JIaCTH OKPYIKaIoIIeH Cpebl,
IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEACTBUU [JI1 OKPYXKAIOIIEH



Cpenbl .

Llennocmu nayuno2o nosnanusi.

- ¢(OpMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsSI HAyKU U OOIIECTBEHHOW MPAKTUKHU, MOHMMAHUEM MaTeMaTH4eCKON
HAyKH Kak c(epbl YeIOBEUECKOW AEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUISA
Pa3BUTHUS LMBUIA3AIMH; OBJIAJICHUEM SI3bIKOM MAaT€MAaTHUKW U MAaTEMaTUYeCKOU KYJbTypou
KaK CpEICTBOM II03HAHUS MHpA; TOTOBHOCTBIO  OCYHIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO JESITEIbHOCTh UHIMBUYaJIbHO U B TPYIIIE .

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble  pe3yJabTaTbl OCBOEHHUS TMPOTPaMMBI  y4eOHOTO IpeaMeTa
«MaTeMaTiKa» XapakTepU3yIOTCS OBJIQJICHUEM YHHUBEPCAJIbHBIMU I103HABATEIHHBIMU
NEUCTBUSAMH, YHHMBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSIMM, YHHUBEPCAIbHBIMU
PeryJIsTUBHBIMU JICHCTBUAMHU.

VYHuBepcallbHble [103HABaTeJIbHbIE JEWCTBUS,  obOecneuuBaroT (opMupoBaHue
0a30BbIX KOTHUTHBHBIX IPOLECCOB OOy4aromuxcs (OCBOGHME METOJOB I103HAHMS
OKpY’KaIOIIeT0 MHUpa; MPUMEHEHHE JIOTHUECKUX, MCCIIECAOBATEILCKUX OIEpanuii, yMEHHN
paborath ¢ nHpOpMAaLHEH) .

baszoevie nocuueckue oeticmeusi:

- BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NPU3HAKA MATEMaTHUYECKUX
OOBEKTOB, TMOHSATHH, OTHOMICHWH MEXAy TIOHATHA- MH; (DOPMYJTUPOBATH OINPENCICHUS
MOHATUH; YCTaHABIMBATH CYLICCTBEHHBIH TPH3HAK KIACCU(PUKAIMHA, OCHOBAHUS JUIS
000011IeHUS 1 CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

- BOCIIPUHUMATh,  (OpPMYyITHpOBaTb M  NPEeoOpa3oBBIBATh  CYXKICHUS:
YTBEpAHUTEIbHBIE U OTPULIATENIbHBIC, €IMHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

- BBISIBIISITh ~ MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U |
NPOTUBOpEUNs B (PaKTax, JaHHBIX, HAOMIONEHUSAX M YTBEPXKACHUAX; MpejyiaraTb KpUTEPUH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN Y IIPOTUBOPEYUHNI;

- JeNaTh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOYEHNH, YMO3aKJIIOUeHUH IO aHAJIOTUH;

- MIPOBOJIUTH CAMOCTOSITEIIFHO JOKA3aTEIbCTBA MATEMAaTHUECKIX yTBEPKICHHN
(mpsiMble W OT TPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO, HPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBObI;

- BbIOMpPATh CHoOco0 pemieHus yyeOHOM 3ajnaud (CpaBHHMBATh He- CKOJIBKO
BapUaHTOB pELICHUs, BbIOMpaTh HauboJee NOAXOAAUIMHA C YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevie uccnedosamenvckue oeicmeusi:

- WCTIOJIB30BaTh BOIMPOCHI KaK HCCIECAOBATEILCKUN HHCTPYMEHT TO3HAHUS;
(dbopMyaHpoBaTh BONPOCH], (UKCUPYIOIIME MPOTHBOpEUHe, NpoliIeMy, YCTaHaBIMBATb
HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO IMO3UIIUI0, MHEHHE;

- MIPOBOJIUTH CAMOCTOSTENBHO CIDIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIETOBAHIE
[0 YCTaHOBJIGHUIO OCOOEHHOCTeH MaTeMaTH4ecKoro oObeKTa, SBJIEHHUS, Npoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKAy 00bEKTaMH, SIBJICHUSIMH, IPOLIECCAMU;

- CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIOEHUS,, HUCCIEI0BaHMs, OLEHHBATh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IIEHUI];

- MIPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE IIpOIecca, a TaKKe BbI- JIBUTATh



IIPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh Je(PUUMTH MH(DOPMAIUMK, JaHHBIX, HEOOXOIUMBIX AJI OTBETA Ha
BOIIPOC U JUJIsl peILICHUs 3a/1a4H;

- BbIOMpPATh MH(OPMAIMIO U3 UCTOUHUKOB PAa3JIMYHbIX TUIIOB, aHAJIM3UPOBATH,
CHCTEMAaTU3HpPOBATh W HHTEPIPETUPOBATh HH(OPMAIMIO pPA3TUYHBIX BUAOB U (popm
IIPEJCTABICHMUS;

- CTPYKTYpHUpOBaTh HMH(OpMaIHIO, MPEACTABIATh €€ B pa3iIMuHbIX (hopMmax,
WLTIOCTPUPOBATH rPpauuecKu;

- OLICHUBATh Ha/1&KHOCTD uHpopMaun 1o CaMOCTOSITENILHO
c(OpPMYITUPOBAHHBIM KPUTEPHSM .

YHUBepcalibHble KOMMYHUKAaTHBHBIE JIEHCTBUSA, 00ECTIEYMBAIOT C(HOPMUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHMMATh M (OPMYJIHPOBAaTh  CYXIEHUS B  COOTBETCTBHM C
YCIIOBHSIMU U TIENISIMU OOILEHHSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M THCHhMEHHBIX TEKCTaX, JaBaTh NOSCHEHHWS IO XOJy peIICHUs 3aJ]audu,
KOMMEHTHUPOBATh [10JIyUYCHHbII pe3yJIbTar;

- B X0Jle 00CYKIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOW TE€MBI,
npoOJeMbl, pemaeMoi 3aJa4yu, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha IIOWCK DPEUICHUS;
COIIOCTABJIATh CBOM CY)KJCHHSI C CY>KJCHUAMU JPYTUX YYaCTHUKOB JUajora, 0OHapyXHUBaTh
pas3nuyKe U CXOACTBO MO3ULIMIL; B KOPPEKTHOH dopme (HOpMyIUpOBaTh pa3HOIIACHs, CBOU
BO3PAKECHMUS;

- IPEJCTABIATh PE3yJIbTaThl PEIICHUs 3a7auM, SKCIIEPUMEHTa, UCCIIe0BaHUs,
MIPOEKTA; CaMOCTOSATENbHO BBIOMPATh (POPMAT BBICTYIICHUS C YYETOM 3a/1a4 NPE3CHTALUHU U
0co0eHHOCTEH ayu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh U HCHOJb30BATh NMPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYAIbHON
paboThl MpH pelIeHUuH Y4eOHBIX 3ajad; NPUHUMATh LEeJlNb COBMECTHOH JAeATeNbHOCTH,
IUIAHUPOBaTh ~ OpPraHU3aIlMI0  COBMECTHOHW paboThl, pacmpenensiTb BHIbI  paboT,
JIOTOBapUBAThCS, 00CYKJIaTh MPOLIECC U pe3ysbTaT paboThl; 0000I1aTh MHEHUS HECKOJIBKUX
JTIOJICH;

- y4acTBOBaTh B I'PYIIOBBIX popmax paboThl (00CykJeHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMbI» U HHBIE); BBIIOJIHATH CBOIO YacTh PabOTHl U KOOPJAMHHUPOBATH CBOU
JeUCTBUS C JIPYTMMHU Wi€HaMHM KOMaH]Ibl; OILICHWBAaTh KAauyeCTBO CBOETO BKJIaZa B OOLIMI
MPOAYKT TI0 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHHKAMH B3aHMOICHCTBHSI.

YHUBEpCaIbHBIE  PETYNSTHBHBIE  JCWCTBUS, oOecreunBaloT  (opMHUpOBaHUE
CMBICIIOBBIX YCTaHOBOK W JKWU3HEHHBIX HABBIKOB JTMYHOCTH .

Camoopeanuzayus.

- COCTABIIATH IJIaH, aJITOPUTM PELICHUS 33/1a4H, BBIOMPATh CIIOCO0 perieHus ¢
YIETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEHICHUH ¢ y4€TOM HOBOW WH(POPMAIINH .

Camoxkonmponw:

- BJaJleTh ~ HABBIKAMU  IIO3HABAaTENbHOW  peiieKcMM Kak  OCO3HAHHUs
COBEpIIAEMBIX JCWCTBUH M MBICIHUTENBHBIX TPOIECCOB, WX PE3yJIbTaTOB; BIAJCTh
crocobaMy  CaMONpPOBEPKH, CAaMOKOHTpOJIA TMpolecca M pe3yjibTaTa  peuIeHHs
MaTeMaTHUYECKOM 3a1auu;



- IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEUICHUM 3a1adH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBME pe3yjbTaTa LEJIM U YCIOBUAM, OOBACHATH
MPUYUHBI JOCTHKCHHS MM HETOCTH)KEHUS PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOAUTD OIINOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY .

npeomMemHmuix:.
Maremaruka (Bkiro4asi paszjeiibl «Anredpa U Havajla MaTEMaTHYECKOTO aHaIU3ay,

«l'eomerpusi», «BeposSTHOCTH W cTaTUCTHKA») (0a30BbI YpOBEHb) - TpeOOBaHUS K
MPEIMETHBIM Pe3yIbTaTaM OCBOEHHS 0a30BOI0 Kypca MaTEMAaTUKH JOJDKHBI OTPAXKaTh:

- BJIQJICHME METOJaMH J0Ka3aTelbCTB, AJTOPUTMAMM DELIECHUS 3a4ay; yYMEHHUE
(bopMynIMpOBaTh ONPEAETECHUs, AKCUOMBl M TEOPEMbI, IPUMEHATh MX, IPOBOJUTH
JI0Ka3aTellbHbIe PACCyKICHUS B XO/1€ PELICHUS 3a/1ay;

- yYMEHHE ONepUpOBaTh MOHATUSAMU: CTENEHb YHUCIA, JOrapupM 4Yucia; yMEHUe
BBINOJIHATh BBIYMCICHUE 3HAYCHUH M IMpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH U
norapudmamu, TPeodpa3oBaHUS IPOOHO-PANMOHAIBHBIX BEIPAKCHUI;

- YMEHHE OIEepUpOBATh NOHATHUSIMU: pPALUOHAJIbHBIE, HpPpaLMOHAIbHbIE,
MOKa3aTeJIbHbIe, CTETEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEHUE OIEepUpOBaTh MOHATHAMM: (DyHKIUS, HenpepblBHAs (YHKIMS,
IIPOU3BO/IHAS, NT€pBOOOpa3Hasi, ONpe/IeleHHbI HHTErpal; YMEHUE HaXOIUTh NPOU3BOIHbIC
3JIEMEHTapHbBIX (PYHKIMH, UCTIONb3Ys CIPAaBOYHbIE MaTEPHAJIbl; UCCIEA0BATh B MPOCTEHIINX
cilyyasix (yHKLMHM Ha MOHOTOHHOCTb, HAaXOJUThb HamOOJbIINE M HAaUMEHbIINE 3HAYCHUS
(GyHKIUH; CTpOUTh rpaMKi MHOTOUWIEHOB C UCIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCcKOro
aHaJIM3a; MPUMEHSTh MIPOU3BOJHYIO MIPH PEIICHUH 33/1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTHPOBAHHBIE 3a/ladyll Ha HAuOOJbIIME U HAUMEHbIIHME 3HAUEHUs, Ha HaXO0XKJEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHME OIepUpOBaTh MOHATUAMHU: pallMOHAIbHAA (DYHKIUS, MOKa3aTesIbHas
¢byHKuMA, cTeneHHas (QYHKUMA, Jorapupmuyeckas QYHKLIHSA, TPUTOHOMETPUYECKHE
¢byHKuMH, oOOpaTHbIE (YHKUMH; YMEHHE CTPOMTh TIpaduKd U3yYEHHbIX (DYHKIMA,
UCMOJIb30BaTh I'paMKU MPU U3YUYEHHH MPOLIECCOB U 3aBUCUMOCTEH, NMPH peIIeHUH 3a/1a4 U3
JApyrux Yy4yeOHBIX MpPEIMETOB M 3aJady U3 peajlbHOM >KU3HU; BbIpaxaTb (opMyJIamMu
3aBHUCHUMOCTH MEXy BETUYMHAMU;

- yMEHHE pellaTh TEKCTOBbIE 33aJjaud Pa3HbIX THUIOB (B TOM YHCII€ HA MPOILEHTHI,
JIOJIU ¥ YaCTH, Ha JABM)KEHUE, padoTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4H

U3 00JacTH YIpaBlI€HUS JMYHBIMU M CEMEWHbIMH (UHAHCAMHU); COCTaBISATh
BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3a/a4M, UCCIEN0BATh
MOJIyYEHHOE pellieHHe U OLEHUBATh MPaBION0J00HOCTh PE3yIbTaTOB;

- yYMEHHE OINEepHpOBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeAHaHa,
HauOoJplllee M HaMMEHbIEe 3HAYEHMs, pa3Max, JUCIEPCHs, CTAaHAApPTHOE OTKJIOHEHHE
YHUCIIOBOrO  Habopa;  yMEHHE  U3BI€KaTh,  HMHTEPHOPETUPOBATH  HHGOpPMAIHIO,
Mpe/CTaBlIeHHY0 B TaOnuIax, Ha JAuarpaMMmax, rpadukax, OTpakalollyl0 CBOWCTBa
pEeaIbHBIX IPOLECCOB M SABJIEHUH; MPEJCTABIATh MH(GOPMAIMIO C MOMOIIBI0 TaOIUI U
auarpamMM; HCCileloBaTh CTATUCTHUYECKHE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpadM4ecKux METOJI0B M 3JIEKTPOHHBIX CPEJICTB;

- yYMEHHE OIEpPHpOBATh MOHATUSAMH: CIy4YalHBI ONBIT M CIy4dailHOE COOBITHE,



BEPOATHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIYUCISATH BEPOSTHOCTH C HCIOJIB30BAaHUEM
rpadUyecKux METOJOB; MPUMEHSITh (OPMYJIbI CIOKEHHS U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHaTopHble (GakThl U (OpMysibl HpHU pEIIeHUH 3a7ad; OICHUBATh BEPOSITHOCTHU
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHbIMU BEJIMYMHAMHU; YMEHHE IPUBOAUTH
MIPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yYMEHHE ONEepUPOBaTh MOHATUSMH: TOYKA, MpPsSMas, IJIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBI YTOJI, CKPEIIMBAIOUIMECs MpPSMbIE, MapalIeIbHOCTh U MEPIEHANKYISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, YTroJl MEXAy MPSMBIMH, YTOJI MEXKAY MPSMON M TUIOCKOCTBIO, YOI
MEXJy MJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU O IUIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMU,
paccTosiHue MEX]y IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh IMPU PEIICHUU 3a]a4 U3yUYCHHbIC
(bakTbl U TEOpeMbl IJIAHUMETPUHU; YMEHUE OLICHWBATH pa3Mepbl OOBEKTOB OKPY>KAIOLIETO
MUDA;

- YMEHHE OIepUPOBATH MOHATUSMHU: MHOTOIPAaHHHK, CEYCHHE MHOTOTPaHHUKA, KyO,
napaiesienurne, pu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BPALICHUS, IMIIMHAP, KOHYC,
map, cdepa, cedeHus (UTYPHl BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, MIIHHIPA,
KOHYCa, TUIOIIAAb TTOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IWIHH/PA, IUI0MAIs Chepsbl,
00BEM Ky0a, IPSIMOYTOJIBHOTO MapajieNienuriea, TUPaMuIbl, MPU3MbI, WIMHIPA, KOHYCA,
mapa; yMeHue HU300pa’kaTh MHOTOTPAaHHUKHU M MOBEPXHOCTU BpALICHHS, UX CEYEHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO C
CUMMETPHUSMHU B IPOCTPAHCTBE; 3HAKOMCTBO C MMPaBUILHBIMU MHOTOTPAHHUKAMH;

- YMEHHE ONEePHUPOBATH NOHATHAMHU: IBUKEHUE B TIPOCTPAHCTBE, MO00HBIE (DUTYPBI
B TIPOCTPAHCTBE; WHCIOJB30BATh OTHOLICHWE IUIOUIAJICHi MOBEPXHOCTEH © 00BEMOB
oTOOHBIX (PUTYD MPH PELICHUH 3a7ad;

- YMEHHE BBIYHCISATh TEOMETPUYECKHUE BEIWYHUHBI (IJIMHA, YToJl, IUIOMaab, 00beM,
TUTOIIAb TIOBEPXHOCTH), UCIIOJB3YSI N3y4YEeHHBIE ()OPMYIIBI U METO/BI;

- YMEHHE OIEepUpOBaTh MOHATUSAMHU: MPSIMOYrojbHas CHCTEMa KOOpPJUHAT,
KOOp/AMHATBl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEJCHHUE, YOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpAa HA YHCJIO; HAXOAMTh C IOMOIIBIO
M3YYEHHBIX (POPMYJI KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXAY JIByMsI TOUKAMU;

- yMeHHe BBIOMpATh MOAXOIAIIMKA WM3YYEHHBIH METOJ JJIS PEIICHHs 3a/adH,
pacro3HaBaTh MaTeMaTH4ecKue (akThl M MaTeMaTHYeCKHe MOJENN B TPUPOAHBIX H
OOIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE;, YMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MAaTHYECKOW HAYKH.

MaremaTuka (BKJItouast pas3zeisl «Aynredpa 1 Hadyajda MaTeMaTHUYECKOTo aHAIU3a,
«[eomerpus», «BeposTHOCTh M CTATHCTHKa») (YIIyOJIeHHBI YPOBEeHB) - TpeOOBaHHS K
MPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIiyOJIEHHOT0 Kypca MaTeMAaTUKU JJOJDKHBI BKIIIOUATh
TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 0a30BOTO Kypca U JIOTIOJIHUTENIBHO OTPaXKaTh:

- YMEHHE ONEepHpPOBATh MOHITUSIMH: OIPENIEICeHNE, aKCHOMa, TEOpeMa, CIICICTBHE,
CBOWCTBO, TpPH3HAK, [OKa3aTeJIbCTBO, pABHOCWIBbHBIE  (OPMYIHUPOBKH, YMCHHE
(bopMynHpoBaTh 00paTHOE W MPOTHUBOIIOJIIOKHOE YTBEPXKIACHUE, NMPUBOIUTH TPUMEPHI H
KOHTPIPUMEPHI,  HCIOIB30BaTh  METOJ  MaTeMaTWYeCKOW  WHAYKIUH;  MPOBOIUTH
JI0Ka3aTelIbHbIe PACCYXICHUS MPH PELICHUH 3a]a4, OIICHUBATh JOTMUYECKYIO0 MPaBUIBHOCTD
paccCyKJIeHUH;

- YMEHHUE ONEepHpPOBATh MOHATHSIMU: MHOXKECTBO, IOJMHOKECTBO, ONEpaluu Haj
MHOKECTBaMH; YMEHHUE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JAJIsl ONUCaHUS
peabHBIX MPOLIECCOB U SBJICHUHN U MPU PEIICHUH 3ajay, B TOM YUCIIE W3 JIPYTHX y4eOHBIX
MPEIMETOB;



- yMEHHE OTNEpHUPOBaTh MOHATUAMHU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJ1aBaTh U OMUCHIBATH Ipadbl pa3IMuHbIMU CIIOCOOAMM; HCIIOIb30BaTh
rpadsl IpU pPELICHNH 3a/1a4;

- yMeHHE CBOOOJHO ONEpUpOBATH2 MOHATHSIMHU: COUYETaHHE, NEPECTAHOBKA, YHUCIIO
COYETaHM, YUCIIO MEPeCcTaHOBOK; OMHOM HbIOTOHA; yMeHuEe MPUMEHSATh KOMOMHATOPHBIE
(baxThl ¥ paccyKICHHS JUIs PELICHUs 3a/ay;

- YMEHUE ONEpUPOBATh NOHATUSIMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCIIO0, OCTATOK I10
MOJ1YJIIO, PAallMOHAIILHOE YHMCIIO, UPPALIMOHAIBHOE YNCII0, MHOYKECTBA HATYPAJIbHBIX, LEJIbIX,
palMOHANBHBIX, JEHCTBUTENbHBIX YHUCEN; YMEHHE MHCIOJb30BaTh MPU3HAKU JEIMMOCTH,
HOJl u HOK, anroputm EBkiuIa mpu pemieHu 3ajad; 3HAKOMCTBO C Pa3jIMYHBIMHU
MO3ULIMOHHBIMU CUCTEMAMH CUMCIICHHUS;

- yMEHHE CBOOOJHO ONEpPHPOBATH MOHATUAMU: CTENEHb C LEJbIM IIOKa3aTeNeM,
KOpPEHb HaTypaJIbHOM CTENEHM, CTENEHb C palMOHAJIbHBIM II0Ka3aTeleM, CTEIEHb C
JeCTBUTENFHBIM (BEIIECTBEHHBIM) TIOKa3aTesneM, Jiorapupm 4Yucia, CHHYC, KOCHHYC W
TaHI'€HC [TPOU3BOJIBLHOTO YUCIIA;

- YMEHHE ONEepPUPOBATH MOHITUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IIPE0Opa3oBaHue,
ypaBHEHME, HEPABEHCTBO, CUCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCUIBHOCTh YPaBHEHUH,
HEpaBEHCTB U CUCTEM, palMOHAIbHbIE, MPPALMOHAIbHbIE, MOKa3aTelbHbIe, CTEIECHHBIE,
norapuMUUECKue, TPUTOHOMETPUYECKHE YpPaBHEHHUs, HEPABEHCTBA U CHCTEMbl; YMEHHE
pelaTh ypaBHEHHs, HEPAaBEHCTBA M CHCTEMbI C IOMOUIbIO Pa3IMYHBIX MPUEMOB; pelaTh
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MMapaMeTPOM;IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA,
UX CUCTEMBI JUISl PEIICHUs MaTeMAaTUYECKUX 3aJa4d U 3a/lad U3 Pa3IMYHbIX 00JacTeil HayKu
U peaJbHOU KU3HU;

- yMeHHE CBOOOJHO OINEPHPOBATH MOHATHIMHU: TpapuK QyHKUIUH, oOpaTHas
GyHKIUSA, KOMIO3UIMS QYHKUMHN, TUHEHHAs QYHKIMS, KBaJpaTuyHas QyHKIMs, CTeeHHas
GyHKIMA ¢ LenbIM  [IOKa3zaTeleM, TpUTOHOMeTpudeckue (yHKIMHM, oOpaTHbIE
TpUTrOHOMETpHUUEeCKUe (YHKIMHU, MOKa3aTelbHass U Jorapupmuueckas (QyHKIUH; yMEHUE
CTpOUTH Tpapuku (QYyHKIHMH, BBHIMOJHATH NMpeoOpazoBaHus TIpadUKOB (GYHKLUUH; yMEHHE
UCMOJIb30BaTh I'paduKu GYyHKIMHA JUIsl ©3yYEHHs MPOLIECCOB U 3aBUCUMOCTEN NpU peleHUH
3aad U3 APYTruX y4eOHBIX NPEIMETOB M W3 peabHOW JKHM3HM; BBIpaXaTh (OpMyJamMu
3aBHCUMOCTH MEXJIy BEIMYMHAMH; YMEHHE CBOOOJHO ONIEpUPOBATh MOHATUSAMHU: YETHOCTD
(GyHKIMH, TEPUOANYHOCTD (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
dKCTpeMyM (YHKIMH, HanOoJbIllee M HaWMEHbIee 3HaueHHE (DYHKIMH Ha TPOMEKYTKE;
yYMEHUE MPOBOJIUTH HCCeN0BaHNEe (QYHKIMM; YMEHHE HMCIIOJIb30BaTh CBOMCTBA M Tpa(UKH
GyHKUMH Ui peleHus ypaBHEHHH, HEPaBEHCTB M 33/a4 C MapaMeTpaMu; W300pakaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHUI, HEPAaBEHCTB U UX CHCTEM;

- yMEHHE CBOOOJHO  ONEpPUpPOBAaTh  IMOHATUSAMHU:  IOCIEIOBATENBHOCTS,
apudmernyeckass TpoOrpeccusi, reoMeTpuueckasl Inporpeccus, OECKOHEYHO YyObIBaroas
reoMeTpuyecKas Mporpeccus; yMeHHe 3aJaBaTh I0CJIEI0BaTeIbHOCTH, B TOM 4YHCIE C
MTOMOIIIBI0 PEKYPPEHTHBIX (GOPMYT,

- YMEHHE OIEepPHPOBATh TMOHITHUSMHU: HENPEPHIBHOCTh (YHKIMH, ACUMIITOTHI
rpaduka ¢GyHKIMH, TepBas M BTOpas MPOU3BOAHAS (YHKIMM, T€OMETPUUYECKHH U
¢u3n4yeckuif CMBICI MPOM3BOIHON, MEepBOOOpa3Has, ONpEAEICHHbIM WHTErpal, yMEHHE
HaXOJUTh ACHUMITOTHI Tpadpuka (YyHKIHHM; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO U KOMIO3ULMHU (YHKIMH, HAXOJIUTh YpaBHEHUE KacaTeIbHOH K
rpaduKy QyHKLIMH; YMEHUE HCIIOIb30BaTh MPOU3BOAHYIO JJISl CCIEA0BAaHUS (PYHKIUHI, JUIs
HaxXOXXJEHHUsS HAWIydllero pEeUIeHWs B INPUKIAJHBIX, B TOM 4YHCJIE COLMAIBHO-



SKOHOMHMYECKUX M (PU3MUECKUX 3ajadax, A ONPEAENICHHs CKOPOCTH M YCKOPEHHMS;
HaxoAWTh IUIOIMIAJM U O00BeMBl (QUIYyp C IOMOIIBIO HHTErpana; 3HAKOMCTBO C
MaTeMaTHYeCKUM MOJEIUPOBAaHUEM Ha IpuMepe AudQepeHInanbHbIX ypaBHEHUH;

- YMEHHE ONEepUpPOBATH IMOHATUSAMH: KOMILJIEKCHOE YHCIO, COIpPSKCHHbIE
KOMIUIEKCHBIE YHCIIa, MOIYJb M AapryMeHT KOMIUIEKCHOTO uYHcia, ¢Gopma 3alucH
KOMIUIEKCHBIX 4Hucell (TeoMeTpudecKas, TPUTOHOMETpUYecKass M anreOpandeckas); yMeTb
MPOU3BOINTH apu(PMeTHUecKnue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; 3HAKOMCTBO C
UCTIOJIb30BAHNEM KOMIUIEKCHBIX YHCEI;

- yMeHHe CBOOOJHO ONEepHpPOBATh MOHATUSAMU: Cpe/iHee apupMeTHIecKoe, MeJHaHa,
HauOoJIbllIee M HAaUMEHbIIIEe 3HAUEHUs, Pa3Max, JUCIIEPCUsl, CTAaHAAPTHOE OTKJIOHEHUE IS
OIMCAaHMsl YHUCIIOBBIX JAHHBIX; YMEHHUE UCCIIE0BAaTh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIIE
C IPUMEHEHUEM IrpaUUeCcKUX METOA0B U 3JIEKTPOHHBIX CPEICTB; IpaUUecKu UCCIeJ0BATh
COBMECTHBIE HAOJIIOJJCHHS C TIOMOIIBIO TUarpaMM PacCEeMBaHUA U IMHEHHOM perpeccuu;

- YMEHHE HAaXOIUTh BEPOATHOCTH COOBITHI C HCIOIB30BAaHUEM TpaduyecKux
METOAOB; NPUMEHATh [UIA pEImeHus 3a7ad  (OpMyJbl CIOXKEHHS W  yMHOXKEHHS
BEPOSTHOCTEH, (OpMyJTy TOTHOW BEpOSATHOCTH, GopMyiry bepHyum, KOMOWHATOpHBIC
(bakThl U GOPMYIIbI; OLIECHUBATH BEPOSITHOCTU PEaIbHBIX COOBITHI;

- YMEHHME ONepupoBaThb MOHATHSAMM: Cly4yailHas BeJIMYMHA, paclpeseleHue
BEPOSATHOCTEH, MaTeMaTHYeCKOe OXKUJaHUE, IHUCIepCUs M CTaHJApTHOE OTKIJIOHEHUE
CllyyallHOM BENMYMHBL, (DYHKUUM paclpelesieHuss U IUIOTHOCTH  PaBHOMEPHOIO,
MOKa3aTeIbHOTO M HOPMAJBHOTO paCHpeieieHH; YMEHHE HCIOIb30BaTh CBOMCTBA
M3YYEHHBIX paCIpENeNCHUN Il pEHIeHUs 3aaady; 3HAKOMCTBO C MOHSTHUSMHU: 3aKOH
OOJNBIINX YHCEN, METOJbl BHIOOPOUYHBIX HCCIEIOBAHUN; yYMEHHE NPUBOIUTH TMPHUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUIX;

- yMeHHE CBOOOJHO ONEpUPOBATh TMOHSATHSIMHU: TOYKA, MpPsMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMI Yroj, ABYTpPaHHBIA yroi, TpeXIpaHHBIA Yrod,
NepeceKaroIyecs,, MnapajulelbHble W CKPELIMBAIOIIUECs MpsMble, NapaljieNbHOCTh U
NEePIEHAUKYISIPHOCTh NPSAMBIX U TUIOCKOCTEH, YroJl MeXly MpsAMBIMH, YTOJ MEXAY MPSIMOi
U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH; YMEHHE HCIOJb30BaTh NMPHU PELICHUH 3a/1ad
n3ydeHHbIe (DAaKTBI M TEOpPEeMbl TUIAHUMETPHH; YMEHHE OIEHHBATh pa3Mepbl OOBEKTOB B
OKpYXalolleM MHpE;,  YMEHHE ONepUpOBaTh NOHATHUSAMH: MHOTOTPAaHHHMK, CEUYCHHE
MHOTOTpaHHHKA, IPAaBUIBHBII MHOTOTPAaHHUK, MTPU3Ma, THpaMHIa, GUTypa U MOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, Imap, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHHS KOHYyCa H
LHWINHApA, NapajielibHbleé OCH WM OCHOBAHUIO, CEYEHHUE IIapa, IIOCKOCTh, Kacarouascs
ceppl, LWIMHIpPA, KOHyCa,; YMEHHE CTpPOUTh CEYEHHE MHOTOTpPaHHHUKA, H300paxarb
MHOTOT'PaHHHUKH, (PUTYPBHI ¥ IOBEPXHOCTH BPAILEHUS, UX CEYEHHUS, B TOM YHCJIE C TOMOIIBIO
AJIEKTPOHHBIX ~ CPEICTB;, YMEHHE TPUMEHSTh CBOWCTBA TI'E€OMETPUYECKUX  (uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH OIPENIEIICHUSI U3yUaeMbIX (UTYp, BBIIBUTATH THIIOTE3HI O
CBOWCTBaX MW MPH3HAKaX I'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIM ONPOBEPTaTh MX;
YMEHHE TPOBOIUTHh KiIacCH(PUKanuio (GUTYp MO pasTUdHBIM MpPHU3HAKAM, BBITOIHSTH
HEOOXOIUMBIE JIOTIOJTHUTEIIEHBIC TIOCTPOCHHUS;

- yMeHHue CBOOOJHO ONEpUPOBATh MOHATHAMMU: IUIOMIAAL GPUTYpBI, 00BEM (UTYPHI,
BEIMYMHA YTJa, PACCTOSTHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY MpPSIMBIMH,
paccTosiHie MEXIy IUIOCKOCTSIMH, IUIOIIAAb C(epsl, MIIOMIAJb MOBEPXHOCTH MHUPAMHUIBL,
NIPU3MBI, KOHYCa, IUIUHIPA, 00BEM Ky0Oa, MPsIMOYTOJIBHOIO Mapajuleienumnea, upaMu/Isbl,
NpU3MBI, LWIMHApA, KOHYyCa, IIapa; YMEHHE HAXOAWUTh OTHOIIEHHE OOBEMOB MOIOOHBIX

duryp;



- yMeHHE CBOOOJHO ONEepUPOBAThH MOHATUSIMU: IBUKECHHE, MapaliebHbIN MEPEeHoOcC,
CUMMETpHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHHE MOA00uS,
1o06HbIe (UTYPBI; YMEHHE Paclio3HABaTh PaBHbIC U MOA0OHBIE (UTYPHI, B TOM YHCIE B
MPUPOJIE, UCKYCCTBE, aPXUTEKTYpE; YMEHHUE HCIIOIb30BATh I'€OMETPUUYECKUE OTHOUICHUS,
HaxO0JIUTh T€OMETPUYECKUE BETMYUHBI (JIJTMHA, YTOJI, IUIOIIA b, 00bEM) MPU PEHICHUH 3a]1a4
U3 IPYTHX Y4EOHBIX MPEAMETOB U U3 peaTbHOU KHU3HU;

- yMeHHE CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: MPSIMOYTOJbHAA CHCTEMA
KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHM, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpAa Ha YHCJIO, paslioKeHUWE BeKTopa 1Mo 0asucy, CKalspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEKIY BEKTOPAMH; YMEHUE UCIOJIb30BaTh
BEKTOPHBIA M KOOPAWHATHBIA METOJ JUIsl pELIEHUS] T€OMETPUUECKUX 3a4a4 U 3a7a4 JPYrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C MOHATHSMM: MaTpuua 2x2 u 3x3, ompeaenuTeib
MaTpuLbl, FCOMETPUUECKUI CMBICII OIIPEIEIUTEIS;

- YMEHHE MOJEIUPOBATh pEalbHbIC CUTYyallMd HA SI3bIKE MAaTEMAaTUKH; COCTAaBJIATH
BBIPQ)KCHMS, YPABHEHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3a/1a4d, MCCIEN0BATH
IIOCTPOCHHBIE MOJIEJIM C MCIOJb30BAaHUEM ammapara airedpbl, HHTEPIPETHPOBATH
MIOJIYYEHHBIN pe3yibTaT; CTPOUTh MAaTEMAaTUYECKUE MOJENIH C IMOMOIIbI0 T€OMETPUUYECKUX
MOHATUHA M BEJIIMYMH, PEIIATh CBS3aHHBIE C HUMHU IPAKTUYECKHUE 3a7aud; COCTABIATH
BEPOSITHOCTHYI0 MOJ€Ib W HMHTEPIPETUPOBATh IOJIYYEHHBIH pe3yibTaT; peuaTh
MPUKJIAJHbIE 33Ja4d CPEACTBAMHM MATEMaTUYECKOrO0 aHalli3a, B TOM YHUCIE COLMAIBHO-
HKOHOMHYECKOTO U (PU3UIECKOTO XapaKTepa;

- yMEHHE BBIOMpATh MOAXOSMIIMN METOA JUIA pelIeHHs 3aJa4yd;, TOHMMaHWe
3HAYUMOCTH MaTEMaTHKU B U3YYEHHUU NIPUPOAHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBJICHUII;
YMEHHE PaclO3HaBaTh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B MCKYCCTBE, YMEHHUE IIPUBOJUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTH4eCKON HAYKH.

OK 01. Br16upats criocoOsl pemieHus 3agad npodeccruoHalbHON AesITeNbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh  COBPEMEHHBIE  CPEACTBA  IIOMCKA,  aHalW3a U
UHTEpIpeTanuu UHPopMaIM U WHOOPMAIMOHHBIE TEXHOJOTHH IJis BBIOJHEHUS 33134
npodeccnoHaNbHOM e TENbHOCTH.

OK 03. [InanupoBaTh W peannu30BbIBaTH COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANTPUHUMATEIBCKYIO JIEATETLHOCTh B MpoQecCuoHaIbHOU cepe,
WCIIOIh30BaTh 3HAHUS TTO PUHAHCOBOM TPAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIIHIX.

OK 04. D¢ heKTUBHO B3aUMO/IEHCTBOBATh U Pa00OTaTh B KOJIJIEKTUBE M KOMaH/IE.

OK 05. OcywecTBiATh  YCTHYIO M NHCBMEHHYIO KOMMYHMKAIMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit @enepanuu ¢ yaeToM 0COOCHHOCTEH COIUANIBHOTO U
KYJbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBAATE TpakAaHCKO-NATPUOTUYECKYIO MO3ULINIO0, TEMOHCTPUPOBATH
OCO3HAHHOE TIOBE/IEHUE HA OCHOBE TPAJAMIIMOHHBIX OOIIEUETIOBEUECKUX IIEHHOCTEH, B TOM
YUCJIE€ C YYETOM TapMOHHU3AIMU MEXHAIMOHATBHBIX W MEXPEIUTHO3HBIX OTHOIICHUH,
MIPUMEHATH CTaHIAPThI AHTUKOPPYIIIMOHHOTO TTOBECHUSI.



5. TemaTnueckuii MJIaH U coJiepKaHue Y4eOHOM TUCIMIIMHBI MaTeMaTHKa.

HaumenoBanue pazaenoB | CoaepikaHue y4eOHOro MaTepuasa, JabopaTopHblie padoThl U MPaKTHYECKHE 3aHATHS, caMocTosATebHaA | O0bem yacoB/ | YpoBeHb
U TeM padoTta o0yuyaromuxcst 3a4. efl. OCBOCHHA
1 2 3 4
Pa3nen 1 IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IITKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOr0 MaTepuaJia
MAaTEeMATHKH IPH OCBOEHUH | [lenp U 331a4u MaTeMaTHKH NTPH OCBOCHUH CHEMAIBHOCTH.
cnenranbHocTH. Yucaa m | bazoBble 3HaHUS U YMEHUSI IO MaTeMaTHKE B MPO(eCCHOHATBHOM U MOBCETHEBHOMN JISSITEIILHOCTH. 4 12
BbIYHCJICHHUS JeiicTBHS HaJ MTOMOKUATENBHBIMHA U OTPHUIIATEIHHBIMH YHCIaMH, ¢ OOBIKHOBEHHBIMA U IECATUIHBIMH JPOOSIMU. '
JeiicTBust co cTeneHs MU, GOPMYJIbI COKPAILIEHHOTO YMHOKEHHS
Conep:xxanue y4eOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLEHTHI, pa3HbIe CIIOCOOBI BhIYUCIICHUS. JIMHEHHBIC, KBaJpaTHbBIC, APOOHO-TUHECHHBIC YpaBHEHUS U 4 12
BBIYHCJICHUA. YpaBHeHHs1 | HCPAaBEHCTBA '
U HepaBeHCTBA IIP. IIpocThle H clIOKHBIE MPOIEHTHL. [IpolleHTHBIC BBIYHCIICHUS B PO ECCHOHAIBHBIX 3aauax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPaBEHCTBA. [ eOMeTpHst Ha IUIOCKOCTH. 4 1,2
Paspnea 2 [lpsimble u IUIOCKOCTH B IpocTpaHcTBe. KoopanHAaThI M BEKTOPbI B IPOCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
NOHATHSA B cTepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHUS (TOYKA, MPsAMasi, TNIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue npsiMbIX B | ctepeomeTpun. llepecekaromuecs, napajuledbHbIE W CpaIMBAIOLINECS MpPsSIMble. YTOJI MEXAYy IpsMBIMH B 4 1,2
TIOCKOCTEH. npoctpascTse. IlepneHauKyIsipHOCTb NPMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (DPUTYPHIL.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.2 [1apannensHocts | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, NIPAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CBoiicTa. 4 12
IUIOCKOCTH, INIOCKOCTEH Tetpasnap u ero snementsl. Ilapammenenumnen u ero aneMeHThl. CBONMCTBa NPOTHBOMNOJOXKHBIX TpaHEW M '
JuaroHaneil mapaenenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Conep:xaHue yueOHOro MaTepuaJia
Tema 2.3 IIepnenaukynspueie npsimele. IlapamenbHble  HOpsiMble, NEPHEHAUKYJISpPHbBIE K IIOCKOCTH. [Ipu3nHax 4 12
IlepneHauKyJISIpHOCTD NEPIEHINKYJIIPHOCTH NPSIMON M IITIOCKOCTH '
NPSAMBIX, TPIMOH H IIP. BzauMHOE pacnojoXKeHHe TNpAMBIX B NpoCTpaHCTBe. llapannensHOCTh MNPAMOW M INIOCKOCTH.
IVIOCKOCTH, IVIOCKOCTEH [TapamienpHOCTh M NEPIIEHIUKYISPHOCTh IJIOCKOCTEH. PacronoxeHue NpsMbIX U IUIOCKOCTEM B OKPY’KaeMOM 2 2,3
Mupe (Ipupojie, apXUTEKType, TEXHUKE) Pemenne npakTHKO- OpHEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenguxyasip | Conep:kanue yaeOHOIro MaTepHaia
H HaKk/IoHHasA. Teopema o | [lepnennukymsip 1 HakIoHHAs. Teopema 0 Tpex NepHEHAUKYISIpax. YToJI MEKAY NPSIMOH 1 TIIOCKOCTHIO. 4 12
Tpex NnepneHauKyJasapax Yron Mexay miaockoctamu. [lepneHaukyaspHble IUIOCKOCTH. PaccTosiHME B IPOCTPAHCTBE. '
Tema 2.5 Koopaunatel 1 | Comep:kanue yueGHOro MmaTepuaa
BEKTOPLI B IPOCTPaHCTBe | J/lekapToBbl KOOPAMHATHEI B TpocTpaHcTBe. BekTopel B mpocTpaHcTBe. CHOXKEHME M BBIUUTaHHE BEKTOPOB. 4 1,2
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YMHOXKEHHE BEKTOPOB. YMHOXXCHHE BekTopa Ha umciio. CKalsIpHOE TMPOWM3BEICHHE BEKTOpPOB. lIpocTeiimme
3aJlay¥ B KOOpAMHATAX

IIP. PacnonoxxeHue IMPpAMBIX U IUIOCKOCTEH B OPpOCTPaHCTBE. HepHeHI{I/IKyHHpHOCTL " apaJuICJIbHOCTDb NPSAMBIX U

IUIOCKOCTeH. JlekapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTopel B mpoctpaHcTBe. ClOXKEHHWE W BBIYATAHHE 2,3
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncyio. KoopauHaTel BeKTopa
Pa3znen 3 OcHoBbl TpuroHoMeTpuu. Tpuronomerpuieckne PyHKIUH
Tema 3.1 Copaepxanne yueOHOr0 MaTepHaJa
Tpuronomerpuyeckue Pagnanenas mepa yria. IloBopoT Touku Bokpyr Hayana koopauHat. OnpesenieHue CuHyca, KOCHHyca, TaHreHca U
(yHKIMHM NPON3BOIBLHOIO | KOTAaHTEHCA. 3HAKW CHHYCa, KOCHHYCAa, TAHT€HCA M KOTAaHTE€HCA 10 YeTBEPTSIM. 3aBHCHMOCTh MEXAY CHHYCOM, 1,2
yrJaa, yucJja KOCHHYCOM OJIHOT'O M TOT'O )K€ YIJIa.
Tema 3.2 OcHoBHBIE Coaepxanne yueOHOr0 MaTepHaJa
TPUIOHOMeTpUYECKHE Tpuronomerpuueckue ToxaecTBa. [IpeoOpasoBaHKMe MPOCTEHIINX TPUTOHOMETPUYECKMX BbIpakeHHH. CHHYC, 12
TOKAECTBA KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB Ol U -0 ’
Tema 3.3 Conep:xanue y4eOHOro MaTepuaJia
Tpuronomerpunueckue O6nacTe onpenescHUs] © MHOXKECTBO TPUTOHOMeTpHYecKux (QyHKImHA. YeTHOCTh, HEYETHOCTh, MEPUOJUIHOCTD
(yHKUMU UX cBOWCTBA M | TpuroHoMmeTpuueckux (yukimid. CoiicTBa U rpaduku GyHKIMA Y=CO0S X, Y=Sin X , y=tg X, y=ctg Xx. Cxatue u 12
rpaQuku. pacTsbkeHue rpaduKOB TPUTOHOMETPUIECKUX (DYHKITHH. '
[TpeoOpaszoBanue rpagKOB TPUTOHOMETPUIECKUX (DYHKLIHUH.
Tema 3.4 OOpaTHble Conep:xxanue y4eOHOro MaTepuaJia
TPUTOHOMETPUYECKHE OO6paTHble TpUroHOMeTpHUecKre PyHKIUHU. VX cBolicTBa U rpaduKw. 12
GyHKuun '
Conep:xaHue y4eOHOro MaTepuaJia
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg Xx=a. PelieHue TpUroHOMETpHYECKUX YPABHEHUI
Tema 3.5 OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUECKHE YPAaBHEHHMS, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble 19
Tpuronomerpuyeckue pas3noxeHNeM Ha MHOXHTEIIHU, OHOPOJHBIE. ’
ypaBHeHusi U HepaBeHcTBa | [Ipocreiimme TpuroHOMeTpHUECKHE HEPABEHCTBA
IIP. IIpeoOpazoBaHne TPUTOHOMETPHUYECKHX BBIPAKCHUH. PellleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPaBEHCTB , B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (hYHKLIMI. ’
Paszpnen 4 IlpousBoaHas u nepBoodpa3Has GyHKUMHU
Tema 4.1 TonsiTie Conep:xaHue yueOHOro MaTepuaJia §
NPOU3BONHOM. BOPMYIHI 1 HpHpameHMi{ aprymenra. [Ipupamenne pyHknuu. 3anaun, lijBOILHHII/Ie K TMOHATHIO TPOU3BOAHOM. Ompenenenre
npamIa MPOM3BOJHOH.  ANTOpuTM  OTbICKaHHMs  npou3BogHod.  @Dopmynsl  auddepenumposanus.  Ilpasuna 1,2
mddepernupoanmn g depeHInpoBaHusl.
IIP. pemeHre NpuMepoB 10 TeMe 2,3
Tema 4.2 TlonsTue o Conep:xanue y‘leﬁnonz MaTepuajia v v
HeNpEPIBHOCTH (yHKIIHH. [lonsitne nempepbiBHONH ¢(yHkumu. CBoiicTBa HempepblBHOW (yHKIMH. CBA3b MEXAy HENPEPHIBHOCTHIO M
Qg depeHInpyeMOoCThI0 QYHKIMH B TOUKE. AJITOPUTM PELICHHE HEPABEHCTB METOJIOM HHTEPBAJIOB.
Merton nHTepBAaJIOB.
IIP. pemeHre NpuMepoB 10 TEMe 2,3

Tema 4.3 I'eomeTpryeckmii

Coaep:xkanue yueOHOro MaTepuasa
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U PU3NYECKHH CMBICI

I'eoMeTpHUYeCKHil CMBICT MPOU3BOAHON (PYHKIIMU- YII0BOH KOA(PGHUIMEHT KacaTeabHOUW K rpaduky GyHKIHHA B

NMPOU3BOTHOI. TO4YKe. YpaBHEHHE KacaTebHOH K rpaduky QyHKIUH. AJITOPUTM COCTaBJICHHS KacaTeabHOU K TpapuKy (pYHKIIUN 4 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Copaepxanne yueOHOr0 MaTepHaJa _
dymicumii, Towxn Bospacranne n yOpiBaHMe (yHKIMH, COOTBETCTBHE BO3pACTaHWs M YOBIBaHHA (PYHKIMH 3HAKY IMPOWU3BOIHOM.
IKCTpEMYMA 3agaun Ha MaKCHMyM 1 MHHHMYM. AnroputMm uccnenoBaHus GYHKIH W TIOCTPOSHUS €€ Tpaduka C ITOMOIIHI0 4 1,2
MPOU3BOTHON
Tema 4.5 UccaenoBanue | Conep:xxaHue yueOHOro Marepuasa
(¢ynkumii u nocrpoeHue HccnenoBanne GyHKIMIA HA MOHOTOHHOCTB | ITIOCTPOEHHUE rpadrKoB 4 1,2
rpaguKoB IIP. penicHue 3a1a4 10 TEME 4 2,3
Conep:xanue y4eOHOro MaTepuaJia
Tema 4.6 HanGoubmee n | HaxoxneHre HanOOIbIIET0 1 HAMMEHBIIETO 3HaUeHUH (YHKLUH, TOCTpOeHUE IPpaKOB C HCIOIB30BaHUEM 4 19
HanMeHblllee 3HaYeHHe anmnapara MaTeMaTH4eCcKOro aHaIu3a ’
byHxuumi IIP. Haumenpiiee u Hanbonpiee 3HadeHne GpyHknu. HaxoxaeHne onTUMalbHOTO Pe3yibTaTra ¢ TOMOIIBI0 4 23
MPOM3BOJHOM B MPAKTUYECKUX 3a7adax '
Tema 4.7 TepBooGpasnas Conep:xxanue y4eOHOro MaTepuaJia _ _
o — O3H3KOMJ’I€HI/ICV C IOHATHEM I/IHTervpaJIa Y TIepBOOOPA3HOM AJIst q)Z/HKLII/II/I y—f(i(). Pewienue 3ana4 Ha cBsI3b
IEPBOOGPAIHBIX. MepBOOOPaA3HON U ee IPOU3BOAHOM, BRIYHCIICHIE TEPBOOOPA3HON ISl JAHHOM cpvyHKuHH. Tabmuma hopmy s 4 1,2
HaXOKICHHUS MepBooOpasHbIX . M3ydueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 4.8 Tlromans Conep:xanue y4eOHOro MaTepuaJia _
KpI/IBOHI/IHeﬁHOﬁ 33[[3‘-114, MPpUBOAAIINEC K MTOHATHUIO ONIPCACIICHHOT'O UHTErpajia — o \l’SLI‘II/ICJ'[CHI/II/I HJ}OHIaI[I/I KPHUBOJMHCUHOU
rpanemun. Dopmya Tpanenuu. [lonstue ONPE/IENEHHOrO HHTErpaa. I'eomeTprdeckuii 1 GU3NIECKHUIA CMBICIT OMIPEICIIEHHOTO 2 1,2
. uHTerpana. ®opmyna Hetotona- JleitOHuma.
Herortona- Jleiionuna v
IIP. Perienue 3a7a4 Ha NPUMEHEHUE MHTETPAIA JJIsl BBIYUCIICHUS (PU3NUECKUX BEJIIMYMH U TUIOIIAJCH 2 2,3
Pasznen S. MHOrOrpaHHMKH M TeJIa BpallleHUs!
Tema 5.1 Ilpusma, Copepxanne yueOHOr0 MaTepHaJia
napaJjuienenunes, Kyo, [Ipusma ( HakIOHHAs, IpsiMasi, MpaBUiIbHASA) U e€ syieMeHThl. [lapamenenunen. CoiicTBa NpsSMOYTOILHOTO 4 19
NHPAMHJA U UX cedeHus | mapawenenunena. Ky0. nupamuna u e€ anementsl. [IpaBuiibHas nupamMu/ia. '
Tema 5.2 IIpaBWIbHBIE Conep:xxanue yueOHOro MaTepuaJa
MHOTOTPAHHUKH B :KM3HN | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiimme koMOnHAIIM MHOTOTPaHHUKOB. BBIYKCIIEHNE 37IeMEHTOB 4 19
MIPOCTPaHCTBEHHBIX puryp( pedpa, nuaronanu, yrisl) [IpaBuiibHbIE MHOTOTPaHHUKH. '
Coaep:xkaHue yueOHOro MaTepuasa
Hunuaap, koHyc, map, chepa. OCHOBHBIE CBOMCTBA MPSIMOIO KPYTOBOI'O LIMJIKMHPA, IPSIMOI0 KPYTrOBOI'O KOHYCA.
Tema 5.3 Ilunmmuap, konyc, | M3oOpakenue Ten BpamieHus Ha miockocTy. [Ipencrasnenue 06 yceu€nnoM koHyce. Cedenue konyca ( 2 12
LIap U UX CeYeHUs napajiebHOe OCHOBAHHIO U ITPOXOAALIEe Yepe3 BEPILIMHY ), CEYCHNE HWINHAPa (apajuleibHo U ’
MIEPIIEHINKYJISIPHO OCH), ceueHune mapa. Pa3zBepTka IMIMH/IpA U KOHyCa
IIP. 3amanus 1o TeMe 2 2,3
Tema 5.4 O0béMBI 1 Copepxanne yueOHOr0 MaTepHaJIa
ILUIONIAAY OBEPXHOCTH Tel | O0BEM npsiMoyrosipHOro napaienenunena. O0bpEéM nupaMuabl, TpU3MBbL, Ky0a, KOHYyCa, Iapa, HIWIKHAPa 4 1,2
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Coaep:kaHue y4yeOHOro MaTepuaJa

Tema 5.5 IIpumepsl =
CHMMETpHE B IIP. [ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTpaIbHasl, OCeBas, 3epKaybHas). O000IIeHNE PEACTaBICHHIA O
NpaBWIbHBIX MHOTOrpaHHMKax (Terpasap, KyO, OKTadap, H0ACKadAP, UKOCAIIP). 4 2,3
CIeUATBHOCTH
[TpuMepbl CHMMETPHH B CIICIIMATBHOCTH
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, nokazarejibHas U Jorapupmuyeckas GyHKIUA
Tema 6.1 Ctenennas Coaep:kaHue y4eOHOro MaTepuaJa
¢pyHkuus, eé cBoiicTpa. . . y = Yx .
TpeoGpazosanue [lonsTHE KOpHS N- OMf CTENIEHN U3 AEHCTBUTENLHOTO Yucia. OyHKIUH HX CBOWCTBA U TpaduKw.
. i - oif i 4 1,2
BBIPAKEHHI ¢ KOPHSMH CoiicTBa KOpHs N- oii creneHu. [IpeoOpa3zoBanue nppauroHaNbHBIX BBIPAXKEHUH ,
N- 0ii CTENEeHH.
Tema 6.2 CBoiicTBa Coaepxanne yueOHOr0 MaTepHaJa
CTeleH! ¢ [loHsATHE CTENEHH ¢ pallOHATIBHBIM MoKa3areneM. CrenenHble GYHKIMH, UX CBOHCTBA M rpad KU 4 1,2
PAalMOHATBbHBIMH U IIP. Peienue ypaBHeHUI
JMeHCTBUTEILHBIMHA 2 2,3
noKa3aTeasiMi
Tema 6.3 Pemienue Coaep:xanue y4eOHOro MaTepuaJia
HPPaLUOHAJIBbHBIX PaBHOCMIIBHOCTE MPpPALIMOHATIBHBIX YPAaBHEHHH. METOIbI HX PEeLICHUS 4 19
YPaBHEHHUil '
Conep:xanue y4eOHOro MaTepuaJia
Tema 6.4 TlokasaTeanHas CreneHs ¢ MPOU3BOBHBIM JIEHCTBUTEIHHBIM MOKa3aTeneM. OnpeaeneHue mokazaTebHON QyHKINY U e
® HKI;I/IH ce CBOICTBA CBO¥CcTBa. 3HAKOMCTBO C PUMEHEHHEM ToKa3aTesHON (QyHKINH. Perienne nokasarenbHbIX YpaBHEHUH C
y HOKaS,aTeJILHLIe ’ MPUMEHEHUEM TTOKa3aTenbHON GYHKIMH. PemeHre nokazaTenbHbIX YPaBHEHUH METOIOM YpaBHUBAHUS 4 1,2
nokasareseil, METOZIOM BBEJICHHsI HOBOW NepeMEHHOH, QYHKIIMOHATIBHO- TpaguecKuM MeTo/IoM. Pemmenne
ypaBHEeHHUsI U HEPaBeHCTBA
MIOKa3aTeIbHBIX HEPABEHCTB.
IIP. Pemenne ypaBHeHHIA 2 2,3
Copaepxxanue yueOHOr0 MaTepuaJa
Tema 6.5 Jlorapu¢m uncia. P M > P
M Jlorapudwm umcia. CoricTa jorapudmon. Oneparust JorapuhMUpPOBaHUs 4 1,2
CpoiicTBa Jjorapnpmos.
IP. Pemenne npuMepoB 2 2,3
Tema 6.6 Coaepxanne yueOHOr0 MaTepHaJIa
TTorapu (l)Ml/I;IeCKaﬂ Jlorapudmuueckas yHkiys, e€ cBoiicTa. [loHsTHs norapupmudeckoro ypapaenus. Omepanus
® HKHEH o€ CBOMCTEA MoTeHIMPOBaHUS. TpH OCHOBHBIX METOJIa PEIICHHS JIOTapu(PMUUECKUX YPaBHEHHUN: (PYHKIIMOHAIBHO- 2 1,2
Y i ’ rpadMUeCKUi, METOJ1 TOTEHIIMPOBAHUsI, METO/ BBEACHHUS] HOBOM nepeMeHHol. JlorapudmMuueckue HepaBeHCTBA
Jlorapupmuueckue >
IIP. Pemenne ypaBHEHUH
YpPaBHEHMSI , HEpaBeHCTBA. 4 2,3
Tema 6.7 Jlorapudmbl B Conep:xxanue yueOHOro MaTepuaja
NMPHUPOJAE U TEXHUKE IIP. ITpumenenue sorapudma. Jlorapudmudeckas cnupanb B npupoae. E€ MaremaTnyeckue cBOMCTBa 2 1,2
Pasnest 7 DiieMeHTBI TeOpHH BePOSITHOCTE H MATEMaTHYeCKOH CTATHCTHKH.
Tema 7.1 CoObITHeE, Coaep:xanue yueOHOro MaTepuaJia
BEPOAATHOCTH COOBITHS. CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHH. Y CIIOBHAS BEPOSITHOCTb. 4 1,2
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CiioxeHne YMHOKE€HUE

3aBuCHMEBIE B HE3aBHCHUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEIEHUS COOBITHIA

BEPOSATHOCTEH IIP. Pemenne npuMepoB 4 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.2 BeposiTHOCTD B P Y P > " =
OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTHIECKOE ONPE/ICIICHUE BEPOSTHOCTH.
npodeccHoHAIbHBIX 2 1,2
OreHKa BEpOSTHOCTH COOBITUS
3amavyax
IIP. Perienre npuMepoB 4 2,3
Copaeprxanue yued0HOro MaTepuajia
Tema 7.3 Iuckpernas P — p = v
. Bune! ciayyaitaeix BeawuuH. OnpeeneHrue JUCKPETHON CITydaiiHOW BETMYUHBL. 3aKOH pacripeacIeHUs
cayyaiiHas BeJIMYNHA, y . " 4 12
JIUCKPETHOM Ciy4aiHo# BenuunHbl. E€ YnCIIOBBIC XapaKTEPUCTHKHY.
3aKOH ee pacnpeaeeHnsd.
IIP. Perienne npuMepoB 2 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.4 3amaun P Y P
MATeMATHIECKOi [lepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. UMCIIOBBIE XapaKTEPUCTHKH (CpeHEe apu(PMETUICCKOR, 2 19
CTATHCTHKE MeJMaH, pa3max, nucnepcusi). Padora ¢ tabmuiiamu, rpadukaMu, TuarpaMMaMH. '
IP. Pemenne npumMepoB 2 2,3
IK3aMeH 4
KOHCYJbTAIIMM K YK3aMeHYy 6
CaMOCTOSITEJIbHAsI Pat0Ta 1Mo MOATOTOBKE K IK3aMeHY 8
208/5,78
Bcero

Paboueii mporpamMmoi HperycMOTPEHO BBINOJIHEHHE OTAEIBHBIX BHJOB palOT, CBSA3aHHBIX C OyAylleld NpogecCHOHANbHOW NEesITEeNbHOCThIO, B (hOPME IMPaKTHYECKOM
HOATOTOBKHU B 00BEMe 66 wacoB
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6. MaTepuaibHO-TEXHUYECKOE U YUeOHO-MeTOoANYecKoe odecreyeHne

6.1. TpeGoBaHusI K MHHUMAJBLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOoAU4YeCKOMY 00ecriedeHHI0 YCJIOBHUIl peain3auuu NpPorpaMMbl JUCHUILIUHBI

OcBoeHne mporpamMmbl Y4eOHOW AMCHMILIUHBI «MaTeMaTukay MpeArnoaraeT HaTHIUue
y4eOHOro KabuHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CIeUUTh 00y4YarouMMCsl CBOOOTHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U IEPUO]I BHEYUECOHON AeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YIOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
AMHJIEMHO-JIOTHYECKUX MpaBua u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIIOBBIM ~ 00OpYJOBaHHMEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBaHUAX, B TOM YHCIE
CHEUAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOYYEHHS, JTOCTaTOUYHBIMH JUIS
BHITIOJTHEHHUS TPEOOBAHMUI K YPOBHIO TIOATOTOBKH 00yJaionmxcst,

B KaOuHeTe JOJDKHO OBITh MYJIbTUMEAMIHOE 000pyAOBaHUE, MOCPEICTBOM
KOTOPOT0 YYaCTHMKH OOpa30BaTEIbHOr0 TMpolecca MOTYyT IPOCMAaTpUBaTh BHU3YaJTbHYIO
uH(pOpPMAaILIKIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3ECHTAIINN, BUICOMAaTEPHUAIIbl, UHBIE JOKYMEHTHI.

B COCTaB y4eOHO-METOAMYECKOTO W MaTepHaIbHO-TEXHHYECKOTo obecredeHus
IPOrpaMMbl YI€OHOM TUCIUTUTMHEI « MaTeMaTHKa:» BXOISAT:

. MHOTO(YHKITUOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

. HaTJISHBIE TOCOOMS (KOMIUICKTHI YYE€OHBIX TaOJMI], IJJAaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIE MTOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMH, B TOM YHCIIC TAcIopTa Ha CPeICTBa
00yueHHsI, ”HCTPYKIIMH 110 X MCIIOJIb30BAHHUIO U TEXHUKE 0€30ITaCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOIAT YUEOHHKH, YYEOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecnieunBaroniyie 0cBoeHHe y4eOHON AMCHUILUINHBI «MaTeMaTuka», peKOMEH0BaHHbIE
WIN JIONYyIIEHHbIE JUIS MCII0JIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3yromux 00pa3oBaTeNbHYI0 HPOTpaMMy CpeAHero oOmiero oOpa3oBaHHs B Ipeaenax
ocoenust [IIICC3CTIO Ha 6a3e 0CHOBHOT'O 00IIIeT0 00pa30BaHuUs.

bubnuoreunsiii ¢oHJ MOXKET OBITh JOMOJHEH SHIUKIONEIUSMH, CIPaBOYHHUKAMHU,
Hay4HOU, HAY4YHO-TIOMYJIIPHOU U JPYTrOM JINTEPATypOM 110 MaTEMATHKE.

B IIPOLIECCE OCBOEHUS MpPOrpaMMbl ydyeOHOW JuCHUIUIMHBI «MaremaTnka»
CTYJEHTBI TOJKHBI TIOJTYYUTh BO3MOXKHOCTH JOCTYyNA K 3JIEKTPOHHBIM yUeOHBIM MaTepHajiaM Io
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/eKTPOHHBIM KHHIaM,

MpakTHUKyMam, TecTam, Matepuanam EI'D u np.).
6.2 UndopmannonHoe odecrniedeHne 00yueHust

OcHOBHAA JJUTEPATYPA

Auaredpa U Hayajna mMatemarudeckoro anaamsa. 10-11 kmaccel. ba3oBblil u yriryOneHHBIN
ypoBHHU : yuebnuk / 1. A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u np.]. — 11 - e uzn. —
Mocksa : Ilpocemenue, 2023. — 463 c. : un. — (Maremaruka : anreOpa W Hayama
MaTeMaTH4YeCKoro aHanusa, reometrpusi). —100 sk3.

Adredpa M Hayaja MateMaTudyeckoro anaam3a. 10-11 xmaccel. ba3oBblif U yriyOneHHbIH
ypoBHHU : yuebnuk / 1. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u ap.]. — 10 - e uza. —
MockBa : IlpocBemenue, 2022. — 463 c. : wi. — (Maremaruka : anreOpa U Havaia
MaTeMaTUYeCcKoro aHanusa, reometpusi). —100 3k3.

Auaredpa U Hayaja matemarudeckoro anaamsa. 10-11 xmaccel. ba3oBblil 1 yriyOneHHBIN
ypoBHU : yueOHuk / III. A. Anumos, 0. M. Komnsirun, M. B. Tkauésa [u np.]. — 9 - e uzn. —
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Mocksa : IIpocemenue, 2021. — 463 c. : un. — (Maremaruka : anreOpa W Hayama
MaTeMaTU4YeCKOro aHainusa, reomerpusi). — 250 3Kk3.

I'eometpusi. bazoBsiii u yriyonennsiii yposau. 10-11 knacesr : yue6nuk / JI.C. Atanacsu, B.D.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkose). — 50 9k3.

I'eomeTpusi. ba3oBelit u yrinyonennsii ypoBau. 10-11 kiaccnr : yueonuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. KagomnieB u ap.- 8-e uzn.- M. : IIpocsemenue, 2021.- 287 c. : wi.- (MI'Y —
mkosne). — 50 3k3.

HManasin A. A. Maremaruka : yaeOnuk as CITO / A. A. DanasH. - 3-e u3a. — Mockga : @opym
: HULl UH®PA-M, 2023. - 544 c. — (Cpennee npodeccrnonansHoe obdpazoBanue). — URL:
http://znanium.com — Pexxum octyna: mo moJrmcke.

bammakoB M. I. Maremaruka : yueonuk jst CITO / M. . bammakoB. — Mocksa : KnoPyc,
2022. — 394c. — (Cpemnee mpodeccronaibHoe oOpasoBanue). — URL : https: //
WWW.booK.ru. — Pexxum 0cTyma: 1o moamucke.

JlonmoJaHUTEIbLHAS JUTEPATYPA

HManasan A. A. COOpHHK 3a/7a4 TI0 MaTteMaTHKe : yuyeOHoe nocooue /A. A. JanasH , 3-¢ u3m. —
Mocksa : @opym, UHDPA - M, 2021. - 352 c. - (Cpennee npodeccruonanbHoe 00pa3oBaHue). -
URL.: https://znanium.com. — Pesxum A0CTyma: 0 MOAIHCKE.

Nanassn A. A. ['eomerpuyecKkue MOCTPOCHHUS Ha IUIOCKOCTH M B TPOCTPAHCTBE: 3aJaud U
pemienus : yueOHoe mocobue / A. A. JlanasH. — 2-e uzn. - Mocksa : ®OPYM : UHOPA-M,
2020. - 464 c. : un. - (ITpodeccronansHoe obpazoBanue). - URL: https://znanium.com. — Pesxum
JOCTYTIA: TI0 TIOJIITUCKE.

bammakoB M.U. Matemaruka. IIpaktukym : ydeOGHo-mpakTHueckoe mocobue / M.U.
bammvako, C.b. DOnrmna. — MockBa : KunoPyc, 2023. — 294 c. — (Cpennee
npodeccronaipHoe obpazoanue). — URL : https: // www.book.ru. — Pexxum mocryma: mo
MOJIITUCKE.

Kykosa I'. C. Maremaruka Ha 100 6amios : yuebnoe nocodue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢c. — URL : http: // znanium.com. — Pexum noctyna:
IO TIOJIITHCKE.

Boromonos H. B. T'eomerpus : yueObnoe nocodue g CIIO / H. B. boromonoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 108 c.— (Ilpodeccuonanbroe obpazoBanue). — URL:
https://urait.ru.— Pexxum gocTyna: Mo moucke.

Boromoaos H. B. AnreOpa u Hauana ananusa : yue6Hoe nocobue juist CI1O / H. B. Boromosos.
— Mockaa : UznatensctBo HOpaiit, 2023. — 240 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
URL: https://urait.ru.— Pexwum gocTymna: Mo moamrcke.

7. XapakTepUCTHKA OCHOBHBIX BH/IOB y4eOHOI /JeATeJbLHOCTH, KOHTPOJIb U OlleHKAa
pe3yJbTATOB Y4eOHOM QU CIUIIUHbI.

KoHTponb U oOlleHKa pe3ylnbTaTOB OCBOCHHUS Y4YEOHOH MMCHHUIUIMHBI OCYIIECTBISETCS
MPENOJABATEeIEM B MPOIECCEe MPOBEICHUS MPAKTUYECKUX 3aHSTHH, TECTUPOBAHUSA, a TAKKe
BBITIOJTHEHUS 00YYarOIIMMHCS UHIUBUAYATbHBIX 3aIaHUN U TIPOMEKYTOUHOM aTTECTAIUEH.

MeToapl KOHTPOJIS HANpaBJIE€HbI Ha POBEPKY O0YJAFOIITUXCSI:

4 — BBINOJHATH YCIIOBUSL 37aHUS HA TBOPYECKOM YPOBHE C TMPEACTaBICHUEM
COOCTBEHHOI MTO3UIIMY;
v — JIeTlaTh OCO3HAHHBIN BBIOOP CITOCOOOB NEHCTBUI U3 paHee N3BECTHBIX;

22



v

—OCYIIECTBIISATh KOPPEKIMI0 (MCIpPABJIICHHE) CAEJTAaHHBIX OIMMHUOOK Ha HOBOM
YPOBHE€ IIpeUIaraeMblx 3aJaHui;
— paboTatp B TPYIIE U NPEACTABIIATh KaK CBOIO, TaK U TIO3UIIUIO TPYIIIBI

Conep:xxanue

XapakTepucTUKA
o0yyarouuxcs

OCHOBHBIX BHAOB JI€ATCJIBbHOCTH

(Ha ypoBHe Y4eOHBIX JIeiicTBHI)

DopMbI 7
MeTOAbl  KOHTPOJSI H
OLlCHKH pe3yJbTaToOB
00yueHus1

Adaredpa

Paznen 1 IloBTOpenue
Kypca MaTeMaTHK
OCHOBHOM IIKOJIBI

Paznen 2 Ilpsamble un

IIOCKOCTH B
NPOCTPAaHCTBeE.
Koopannarel 7
BEKTOPbI B
NPOCTPAaHCTBeE.

Paznen 3  OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpnueckue
dyHxumnu

Paszpnen 4
IIpousBoanas
nepBoodpasHas
dyHxumnu

Paszpnen 5.
MHororpaHHuKH |

TE€Ja BpaleHus

Pa3zgen 6. Cremenu m

KOpHH. CrenenHas,
noka3zarejbHas "
Jorapugmudeckas
byHxumnu

Paszpnen 7
DJIeMeHTBbI Teopum
BEPOSITHOCTEM 7
MaTeMaTH4ecKom
CTATHCTHKH.

MartemaTrka (BKIIOYas pasfensl «AnreOpa u Haudana

MaTeMaTHYecKoro aHanmsay, «[‘eomerpus», «BeposTHOCTh
CTaTHCTUKa») (0a30BBI ypOBEHB) - TPeOOBAaHUA K MPEIMETHBIM
pe3yabTaTaM OCBOCHHs 0a30BOr0 Kypca MaTeMaTHKH JOJKHBI
OTpaXKaTh:

- BJIaJCHHE METOAaMH JOKa3aTeNbCTB, aITOPHUTMAMH
peleHus 3a1a4; yMeHue (GopMyIrpoBaTh ONpeesieHns, aKCHOMBI
W TEOpPEMBbI, TPUMEHATh WX, TMPOBOIUTH JOKa3aTeIbHbIC
paccyXIeHus B XOJIe PEILICHNUs 3a/1aY;

- yYMCHHE OINEpUPOBATh MOHATHSIMHU: CTEICHb YHUCIA,
norapmbM 4yuciia;, YMCHHC BBINIOJIHATL BBIYHCIICHUC 3HAUCHUH U
peoOpa3oBaHusl BBIPAKEHUH CO CTENCHAMU M Jorapupmamu,
peoOpazoBaHus IPOOHO-PAITMOHATHHBIX BEIPAKESHHIA;

- yMEHHUE OIlepUpoBaTh IOHATUSMHU: PaALUOHAIBHBIE,

HMppanyoHaIbHbIE, MOKa3aTeNbHEBIE, CTETICHHEIE,
JorapuMUYEcKue, TPUTOHOMETPUYECKUE  YPaBHEHHMS u
HEpaBEHCTBA, X CUCTEMBI;

- YMEHUE ONEepUpPOBATh TMOHATHUAMHU:  (QYHKIMA,
HempepbiBHAass ~ (QYHKIMSA,  MPOM3BOJHASA,  IEepBOOOpasHasi,

ONpEAENCHHBI HMHTErpaj; yMEHHE HaXxOIWUTh IPOU3BOJHBIC
3JIEMEHTAPHBIX (YHKIMH, HCIOJNB3Ysl CIPaBOYHBIE MAaTEpHalbl;
HCCIIEIOBATh B MPOCTEHUIIHNX CIy4asx (PyHKIIMH HA MOHOTOHHOCTD,
HaxXOAWTh HaWOONbIIME W HAUMEHbIIWE 3HA4YCHUs (QYHKLUI;
CTpOUTh TpadUKd MHOTOUWICHOB C HCIOJIB30BAHUEM arapara
MaTeMaTHUECKOI'0 aHaIu3a;

IIPUMEHATh [POU3BOAHYIO IIPH

pemieHMH  3ajad  Ha  JABIKGHHE,  peIaTh  HPaKTHKO-
OpPHECHTHPOBAaHHBIE 3374yl Ha HAWOONbIIME W HAWMEHBIIHE
3HAYEHUs], HA HAXOXKJCHHUE ITyTH, CKOPOCTU M yCKOPEHHUS,;

-  YMEHHE OIepHpoBaTh MOHATUSAMHU: pallMOHAIBHASL
dbyaKIHS, dyHKIHS, dhyuKIHS,

norapupmudeckas (QYHKUMS, TPUTOHOMETPUUYECKHE (DYHKIHH,

IIOKa3aTesbHas CTEIEeHHAas
oOpaTHble (QYHKIMH; YMEHHE CTPOUTH TpadUKd H3yYEeHHBIX
(yHKUMH, MCTIONB30BaTh rpaMKu MPHU M3YYEHHUH NPOLECCOB H
3aBUCHMOCTEH, TpH pemIeHuH 3a7ad U3 JpYTuX Yy4eOHBIX
MIPEeIMETOB | 33/1a4 U3 peajbHON XU3HU; BhIpaXaTh (hopMynaMu
3aBUCUMOCTH MEXKY BEIIMUUHAMU;

- yMEHHE pemaTh TEKCTOBBIE 3aJadd Pa3HBIX THUIOB (B
TOM YHMCIIe Ha MPOLEHTHI, AOJM U YacTH, Ha ABIXKEHHUE, padoTy,
CTOMMOCTB TOBapOB U yCIIyT, HAJIOIH, 3a1a4U

U3 00JacTH yOpaBieHWA JUYHBIMH W CEMEHHBIMHU

1. UaTepnperanus
pe3ynbTaToB HAOIIOACHUN

3a JIeSITEITbHOCTRIO
o0yJaromerocs B
mporiecce OCBOCHUS
oOpa3oBateIbHOMN
IIPOTPaMMBI.

2. CraproBas
JUAarHoCTHKa IIOATIOTOBKU
oOyJarontixcs 1o
LIKOJIBHOMY Kypcy
MaTE€MAaTHUKH,; BbIIBICHHUC

MOTHBALMH K H3yYCHUIO
HOBOTO MaTepHara.

3. Texkymuit
KOHTpOJIb B (hopme:

- YCTHOTO U
NIMCBMEHHOTO OTIPOCa;

- TIPaKTUYECKHX
pabor;

- KOHTPOJIbHBIX
pabot 1o TemMaM pas3zeioB
JMCIHIUINHEI,

4. . MUrorosas
arrectaiuss B (opme
9K3aMeHa
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(uHaHCaMM); COCTABIISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U
WX CHUCTEMBI MO YCIOBHIO 3aJadyd, HCCIEAO0BaTh IOJyYEHHOE
pelIeHNe U OLICHUBATh IPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHHE OINEepUpOBaTh IOHATUSMHU: CpelHee
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEe
3HAYEHUs, pa3Max, [AUCIEPCHs, CTAaHIApPTHOE OTKJIOHEHHUE
4yrcIoBOro Habopa; yMeHHE U3BJIEeKaTh, WHTEPIPETUPOBATDH
nHGOPMaLMIO, NPEACTaBICHHYI0 B Ta0iIMLaX, HA JUarpaMMax,
rpadukax, OTPaXKaroIIyld CBOHCTBAa peajbHBIX MPOLECCOB |
SBIICHUH; TPENCTAaBIATh WH(OPMAIMIO C MOMOIIBIO TabIHI U
IUarpaMM; UCCIeI0BaTh CTATUCTHUYECKUE AaHHbBIE, B TOM YHUCIIE C
MpUMEHEHHUEM IpaUueCKUX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

- yMEHHE ONEePUPOBATH MOHATUAMM: CIyIalHBIH OIBIT U
cilyyailHOe COOBITHE, BEPOSITHOCTD CIy4aifHOIO COOBITHS, YMEHHE
BBIUUCIISITH BEPOSTHOCTh C  HCIOJBb30BaHUEM Tpaduyeckux
METOAOB; TPUMEHATH (OPMYJIBI CIOXKEHHS U YMHOXXEHHS
BEPOSITHOCTEH, KOMOWHATOPHBIE PAKTHI U (POPMYJIBI ITPU PEHICHUH
3aJa4; OLEHUBATh BEPOSTHOCTH PEANBHBIX COOBITHII; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH IPUMEPHI
MpOSIBJICHUs] 3aKOHAa OONBIIMX 4YHCEN B MNPHUPOJAHBIX H
OOIIECTBEHHBIX ABJICHUSX;

- yYMCHHE OINEpUpOBaTh MOHATHUSMH: TOYKa, MpsMas,
IJIOCKOCTb, MPOCTPAHCTBO, ABYTPAHHBIA yrojl, CKpEUIUBaIOIINecs
npsMble, NapaJJIeIbHOCTh M TMEPNEHAUKYJSPHOCTh HPAMBIX H
IUIOCKOCTEH, YTOJ MEXAY MPSIMBIMH, YrOJl MEXIY NpsSMOH H
IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMH, PACCTOSHUE OT TOYKH J10
IJIOCKOCTH, PAcCTOSHUE MEXIY NPSAMBIMU, PAcCTOSHUE MEXIY
IUIOCKOCTSIMM;, YMEHHE HCIIOJIb30BaTh TMPH peIIeHUuH 3ajad
n3ydeHHble (aKTHl U TEOPEMBI IIIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl 00bEKTOB OKPY’KAIOILIET0 MUPA,;

- YMEHHME OIEpHUpOBaTh MOHATHSIMHU: MHOTOIPAHHUK,
CEUCHHE MHOTOrpaHHUKa, KyO, mapajlenenunesn, Mpu3Ma,
nupamuza, GuUrypa u MoBepXHOCTh BPAalICHUs, IHIHHID, KOHYC,
map, cdepa, cedeHuss GUCYpHl  BpaALICHUS, IUIOCKOCTH,
Kacaromiasicst cepsl, HUINHAPA, KOHYCa, IUIOMIAAb TOBEPXHOCTH
MUPaMHIBL, IPU3MBI, KOHYCa, IUIMHAPA, IUTomans chepsl, 00bEM
Ky0a, IpsMOYTOJBHOTO Hapajuleenunesia, MUPaMuabl, TPU3MBI,
HWINHIPA, KOHYyCa, Iapa; yMeHne n300paxxaTh MHOTOTPaHHUKU U
MIOBEPXHOCTH BpAILEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B NPOCTPAHCTBE; 3HAKOMCTBO C TNPAaBUJIbHBIMU
MHOT'OI'pPaHHUKAMU;

- yMEHHE OIEepUpOBaTh TOHATHSMHU: JIBIDKCHHE B
MPOCTPaHCTBE,  NOAOOHBIE  (GUrypsl B IMPOCTPAHCTBE;
WCTIONIb30BaTh OTHOIICHHWE IUIOIIAJe MOBEPXHOCTEH W 00BHEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33/1aY;

- YMEHHE BBIUYUCISATh FEOMETPUUYECKHIE BEJIMYHUHBI (JIMHA,
yroj, IUIONIAJb, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIIOIb3Ys
n3ydeHHble HOPMYJIIBI U METO/BI;
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- YMEHHE ONEpUPOBaTh MOHITUAMHU: MPAMOYTOJIbHAS
CHUCTEMa KOOpPJWHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAUHATHI
BEKTOpa, CKAIAPHOE IPOW3BENEHUE, YToll MEXAY BEKTOPaMH,
CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa HAa YHUCIIO; HAXOAUTH C
MMOMOIIbI0 M3YYCHHBIX (POPMYJ KOOPAMHATHI CEPEIUHBI OTpPE3Ka,
paccTOosIHUE MEXIY IBYMS TOUKaMH;

- YMEHHUE BBIOMpATh MOJIXOASIIUN U3yUYCHHBIA METOI JIS
pemieHnss 3aJa4yy, pacro3HaBaThb MaTreMaTHdeckue (axKThl W
MaTEeMaTHYECKUE MOJEIU B MPHUPOJHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHME TPUBOAUTH IPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUA  POCCHHUCKOM M MHUPOBOM
MaTeMaTUYECKON HAyKH.

- yMCHHE OIEpUpOBaTh MOHATUSMH: OIpEAEIICHUE,
akcuoma,  Teopema,  CIEICTBHE,  CBOHCTBO,  IpHU3HAK,
JOKa3aTeNIbCTBO,  PABHOCWIIBHBIE  (DOPMYJIHPOBKH;  yMEHHE
(dhopMysIMpoBaTh 00OpaTHOE M TPOTHBOIIOJIOKHOE YTBEPKICHHE,
[PUBOAUTH MPHUMEPbl M KOHTPHOPUMEPHI, HCIOIb30BATH METO[
MaTeMaTHYeCKOW  MHAYKLUUHM;,  I[POBOOUTH  JOKa3aTeJIbHbIC
paccyXIeHusi TMpH pelIeHUH 3a/Jady, OLCHHBATh JIOTHYECKYIO
MPaBUIBHOCTh PACcCyKICHUH;

- YMEHHE ONEPUPOBATh TOHATUSIMH: MHOXKECTBO,
MOJIMHOKECTBO, ~ OIEPALIUH HaJ MHOXECTBaMH; YyMEHHE
UCTIONB30BaTh  TEOPETUKO-MHOXKECTBEHHBIH — ammapar IE
ONMCAHUSl PEANBHBIX IPOIECCOB U SIBICHUH W TIPH pEIICHHU
3aja4, B TOM YUCJIE U3 APYI'HX YU€OHbIX IPEIMETOB;

- yYMEHHE ONEepPHPOBaTh MOHATUSIMHU: T'pad, CBSA3HBIN rpad,
JepeBo, IHMKI, Tpad  Ha IUIOCKOCTH, yMEHHE 3ajJaBaTh U
ONUCHIBATH Tpadbl PasIMYHBIMH CIIOCOOAMH; HCIIOJIB30BaTh
rpadbl IpU pEICHUN 3a/1aY;

- yMEHUE CBOOOJIHO OIEpUPOBaTh2 IMOHATHSIMU:
codyeTaHWe,  MEpPEeCTaHOBKA,  YHCJIO  COYCTAHWH,  YHCIIO
MEepecTaHoBoK;  OmHOM  HblOTOHa;  yMeHHE  NPUMEHSTH
KOMOUHaTOpHBIE (PAKThI U pacCy>KACHHUS 111 PeLLCHNs 3a/1a4;

- YMEHHE ONEepUpOBaTh MOHATHIMHU: HATYpaJlbHOE YHCIIO,
LEJIOE YHCIIO0, OCTATOK [0 MOXYJII0, PAalMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIO, MHOXECTBAa HATypalbHbBIX, LEIbIX,
palMOHATBHBIX, JCHCTBUTEILHBIX YWCEI; YMEHHUE HCIOJIbh30BaTh
npusHaku genumocty, HOJ[ m HOK, amroputm EBknmpa mpu
pellieHnH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU IO3MIIMOHHBIMHU
CHCTEMaMH{ CUUCIICHHUS;

- yMeHHE CBOOOJHO OIIEpUPOBAThH MOHATUSIMH: CTEIEHb C
LEJBIM TTOKa3aTeieM, KOPeHb HATypalbHOW CTEIEHH, CTENEHb C
palMOHAJBHBIM IIOKa3aTelneM, CTENeHb  C JICHCTBUTENBHBIM
(BellleCTBEHHBIM) TTOKA3aTeNIeM, JIOrapu(M Yuciia, CHHYC, KOCUHYC
W TaHTEHC MPOU3BOJILHOTO YUCIIA;

- YMEHUE OIEpUPOBaTh MOHATHSMH: TOXKIECTBO,
TOXKJECCTBEHHOE Npeo0pa3oBaHUe, ypaBHEHUE, HEPaBEHCTRBO,
cucTeMa YpaBHEHMH UM HEPaBEHCTB, PABHOCHILHOCTH ypaBHEHUH,
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HEpaBEHCTB M CUCTEM, pALUOHAIbHBIE, HPPALUOHAIbHBIE,
MoKa3aTeNbHBIC, CTETICHHEIE, norapudMuieckue,
TPUTOHOMETPUYECKUE YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI,
YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
pa3NUYHBIX IPHEMOB; pellaTh ypaBHEHUsS, HEPaBEHCTBA U
CHCTEMBI C IIapaMeTPOM;IPUMEHSTh yPaBHEHUS, HEPAaBEHCTBA, UX
CHCTEMBl IJIsl PEUICHHS MaTeMaTW4ecKuX 3afad W 3aJad U3
Pa3IMYHBIX 00JIACTeH HAYKU U PeabHOM KI3HH;

- yMeHHE CBOOOJHO OMEpPUPOBATh MOHITUSAMH: Tpaduk
¢yHkuuu, obpatHas QyHKIMSA, KOMIO3UIUS (YHKUWH, THHEHHAS
(dbyHKIMS, KBagpaTnIHas GYHKIHS, CTeTIeHHas (QYHKIUS C EIbIM
mokaszareieM, TPUTOHOMETPHUYECKHEe  (YHKUWH, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢$byHKUNY, [IOKa3aTeJIbHas u
morapumudeckas  (QYHKIUH; yMEHHE CTPOUTh  TpaduKu
(YHKIUH, BBIIONHATH MpeoOpa3oBaHusi TpadUKOB (QYHKIHIA;
YMEHHE UCTONb30BaTh rpadukn QyHKIMHA [UI1  HU3ydeHHS
MPOIECCOB UM 3aBUCHUMOCTEH TpH pelIeHWH 3afad W3 JpyTrux
y4eOHbIX NPEAMETOB W U3 PEATbHOM JKU3HM; BBIPAXKaTh
¢dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIMYMHAMH; yMEHHE
CBOOOJHO  ONEpUPOBATh TMOHATHAMHU: UYETHOCTh  (YHKIIWH,
NEPUOIUYHOCTh  (DYHKIHMH, OrpaHUYEHHOCTD byHKUNY,
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyM (YHKIHMH, HauOojibllee H
HaWMEHbIlIee 3HaueHHWe QYHKIMU Ha TPOMEXKYTKE; yMEHHUE
MPOBOJUTH HCCIEeNOBaHUWE (YHKIMH; YMEHHE HCIIOJIb30BaTh
CBOWCTBa M Tpaduku QYHKIUA A7 pEUIeHUs ypaBHEHUH,
HEpaBEHCTB M 3ajad C I[apamMeTrpaMu; H300pakaTb Ha
KOOPJMHATHON IUIOCKOCTM MHOXXECTBA PEIIEHUN ypaBHEHM,
HEPaBEHCTB U UX CHUCTEM;

- yMEHHE CBOOOIHO OIEpUPOBaTh HOHATHAMHU:

[10CJIE/10BATEIIbHOCTD, apupmeTniecKas mporpeccus,
reoMeTpuyeckas  mporpeccus, OecKOHeYHO  yObIBarowias
reoMeTpHuyecKas MIporpeccus; yMeHHe 3a1aBaThb

MIOCJIEIOBATEIFHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYypPPEHTHBIX
hopmys;

- YMEHHE OIEPHUPOBATH TOHATHUSMH: HEMPEPHIBHOCTH
(yHKIIMM, acUMOTOTHI Trpaduka QYHKOWW, TepBas W BTOpas
MPOM3BOAHAS (PYHKIIUH, TEOMETPUIECKUNA W (U3UUYECKUA CMBICI
MIPOM3BOIHOM, TIEPBOOOPA3HAs, ONPEACIICHHBIA HHTETPall; YMEHHE
HaxXOJUTh aCUMNTOTHI Tpaduka (YHKIMH, YMEHHE BBIYUCIATH
MIPOW3BOHBIC CYMMBI, TTPOU3BEACHIS, YaCTHOTO M KOMITO3UIINN
(yHKIMI, HaXOIWUTh YypaBHEHHE KacaTeNbHOHM K rpaduky
(yHKIIMM,  yMEHHE  WCIIOJIb30BaTh  MPOWM3BOJHYIO  JUIS
rccnenoBanus QyHKIAN, UTSI HAXO0XACHIS HAWTYUIIET0 PEeIIeHUs
B TNPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U
(dbm3udecKkux 3ajavax, Ui ONPEACIICHUS CKOPOCTH U YCKOPCHUS;
HaxXxOJWTh IUIOMIAJM M 00BbeMbI (DPUTYP C MOMOIIBIO MHTEIpaa;
3HAKOMCTBO C MAaT€MaTHYECKUM MOJECIMPOBAHUEM Ha IpUMEpE
nudepeHnnanbHBIX YpaBHEHU;

- YMEHHE ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIIO,
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COTPSDKEHHBIE KOMIUIEKCHBIE YHCIAa, MOAYJIh U apryMeHT
KOMIUIEKCHOTO 4Hncia, (opMa 3alucHd KOMIUIEKCHBIX YHCEN
(reoMeTpudeckas, TpPHUTOHOMETpHYECKass W anreOpamdeckas);
yMETh MPOU3BOJHUTH apudmMeTHyecKue JecTBUS c
KOMIUICKCHBIMH YUCJIAMH; 3HAaKOMCTBO  C HCIIOJIb30BaHUEM
KOMIUIEKCHBIX YHICE;

- yMeHHE CBOOOJHO ONMEpHUPOBATh MOHATHSIMU: CpEIHEE
apupMeTHIecKoe, MeAuaHa, HauOOJbIllee W  HAaWMCHBIICEe
3HA4YeHUs, pa3Max, TUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE s
ONMCAHMS  YHUCIOBBIX  JAaHHBIX;  YMEHHE  HCCIEI0BaTh
CTAaTHCTUYECKHE [aHHBIE, B TOM UHCJIE C TPUMEHEHHEM
rpadMUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TpauuecKu
WCCIIEIOBATh COBMECTHBIE HAONIOACHHS C TIOMOIIBIO JHarpaMM
pacceuBaHUs U JIMHEHHOMN perpeccuy;

- YMEHHE HAaXOOUTh BEPOSTHOCTH COOBITHH C
WCTIONB30BaHNEM TpadUYeCKHX METONOB; TPUMEHSTH IS
pemieHus  3amad  QOpPMYJBI  CIOXKEHHS W YMHOXKCHHUS
BEpOATHOCTEH, (QOPMYyITy TONHOH BEpPOSATHOCTH, (QOPMYIY
Bepuymmm, komOuHaTtopHbIEe (aKkTel U (OPMYINBI;, OIICHHBATH
BEPOSITHOCTU PEATLHBIX COOBITHIA;

- YMEHHE OTIEPUPOBATH MOHATHIMH: CIydaifHas BEeJIHMINHA,
pacrmpefieieHie  BEPOSITHOCTEH, MaTeMaTH4ecKoe OXKHIaHHE,
JIMCTIEPCHUST U CTAHAAPTHOE OTKJIOHEHHUE CIy4YalHOW BEJIWYUHBI,
(GyHKIIMM ~ pacmpeneneHus W IUIOTHOCTH  PaBHOMEPHOTO,
MOKa3aTelbHOTO W HOPMAIBHOTO  PpaCIpeleNleHHd; yMeHUe
WCIIONB30BaTh  CBOWCTBa HM3YYEHHBIX  pacHpeleNeHuil s
pelieHns 3aja4; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX
YHCeN, METO/IbI BEIOOPOYHBIX MCCIIC0OBAHHIA; YMEHUE PUBOUTH
MIPUMEPHI TIPOSBICHUS 3aKOHA OONBINNX YHUCET B MPUPOAHBIX U
0OIIECTBEHHBIX SIBICHHUAX;

- yMeHHe CBOOOJHO ONEpPUPOBATH MOHATHUSAMH: TOYKa,
npsiMasi, TUIOCKOCTbh, TIPOCTPAHCTBO, OTPE30K, JIyY, TIIOCKUH yrod,
JBYI'PAHHBI yTOJI, TPEXTPAaHHBIM YroJ, IEpPEeCEKArOIIMECs,
napajuleNbHble ¥ CKPEIIUBAIONINECS MPSIMbIE, MapajuIeTbHOCTh U
MEPHEHINKYISIPHOCT TPSMBIX M IUIOCKOCTEH, YOl MEeXIy
MPSIMBIMHU, YTOJI MEXIY NPSIMON U IIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, YMEHHE WCIIOJIb30BaTh TMIPH pEIIeHWH 3ajad
n3ydeHHbIe (aKThl U TEOPEMBI IUTAHUMETPHU; YMEHHE OIICHUBATH
pa3Mepsl OOBbEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEPHPOBAThH
MOHSATHSIMH: MHOTOTpaHHHUK, ceueHue MHOTOTPaHHUKA,
MPaBWILHBI MHOTOTPAHHWK, NpH3Ma, NUpaMuaa, ¢urypa u
MOBEPXHOCTH BpallleHHs, IUJIMHID, KOHYC, ap, cepa, pa3BepTKa
MOBEPXHOCTH, CEYCHUs] KOHYCa W MWIMHAPA, TapajulelbHbIe OCH
WM OCHOBAaHHMIO, CEUYEHHE 11apa, IIIOCKOCTh, Kacaromasics chepsl,
MWINHIPA, KOHYCa; YMEHHE CTPOWTh CeueHHe MHOTOTPAaHHUKA,
n300paXkaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BpAIICHUS,
WX CEYEeHHS, B TOM YHUCIE C MOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TpPHUMEHITH  CBOWCTBA  reoMeTpHueckux  Quryp,
CaMOCTOSITEIBHO  (POPMYJIUPOBATH  ONpPENENICHUST H3y4aeMbIX
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¢buryp, BBIIBUraTb THUIIOTE€3BI O CBOMCTBAX M IPU3HAKaX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WM OIPOBEPraTh HX;
YMEHHE IPOBOAUTH KilaccuuKauuio (UIyp MO pPa3IMYHBIM
MpU3HAKaM,  BBIIOJHITH  HEOOXOIWUMBIE  JOTONHUTEIbHBIE
[IOCTPOEHUS;

- yMEHHE CBOOOIHO ONEpPHPOBaTh MOHITUSAMM: IJIOIIAIb
¢urypsl, 00bEM GUrypHl, BENUYMHA yTia, PACCTOSHUE OT TOYKU
710 TIJIOCKOCTH, PACCTOSIHAE MEXIY NMPSIMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMM,  TUIOAaAb  cQephl, IUIOMAAb MOBEPXHOCTH
OUpaMHUIBl, TPHU3MBI, KOHyca, IWIMHApa, OO0BEM  KyOa,
IPSMOYIOJIBHOTO — HapajuleNlenunena, HUpaMHuIbl, I[IPU3MBI,
UWINHIPA, KOHYCa, [Iapa; YMEHUE HaAXOAUTh OTHOIIEHHE 00BEMOB
MOOOHBIX (UTYD;

- yMEHHE CBOOOIHO OIEpUPOBaTh HOHATHAMHU:
JBI)KEHHE, TTapalljieNIbHbI MePEeHOC, CUMMETPHUS Ha TUIOCKOCTH U
B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHue Momo0us, OJOOHBIC
(Gurypsl; yMeHHE pacro3HaBaTh paBHBIC M MOA0OHBIE QUTYDHI, B
TOM 4YHUCIIE B MPUPOAE, HCKYCCTBE, apXUTEKType; YMEHHE
HCTONB30BaTh ~ I'€OMETPUYECKUE  OTHOLICHMS,  HAXOIUTh
reoMeTpryecKre BEMYMHBI (JUIMHA, Yroj, IIomaas, 00beM) mpu
peleHny 3a1a4 U3 APYTUX Y4eOHBIX NMPEIMETOB U U3 pealbHON
KHU3HH;

- YMEHHE CBOOOIHO OIEpUPOBATh MOHSATHAMU:
MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpJMHAThI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa
Ha 4YHCJIO, pa3JIoXEeHWe BeKTopa MO 0a3ucy, CKaIIpHOE
MIPOM3BEJIEHNE, BEKTOPHOE  IPOW3BEJIEHHE, YIrol  MEXIy
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBINH U KOOPAMHATHBIN
METOA MJIsl PEUICHUS TeOMETPUYECKHX 3aJady M 3a1ad JAPYIrux
y4eOHBIX MPEAMETOB; 3HAKOMCTBO C MOHSATHUSAMH: MaTpulia 2x2 u
3x3, ompenenuTedb  MaTPULBl, T'€OMETPUYECKUH  CMBICI
OTIpEACTTUTENS;

- yYMEHHE MOJENMpPOBaTh pealibHbIE CUTYyallUHd Ha SI3bIKE
MaTEMaTHKH; COCTABJIATH BBIPAKEHHsI, YpaBHEHNS, HEPABEHCTBA U
WX CHUCTEMBI 110 YCIOBHIO 3aJladyM, HCCIENI0BaTh IOCTPOCHHBIE
MOJIENIN c UCIIOJIb30BaHUEM anmapara anreOpsl,
WHTEPIPETHPOBATH MOJTY4YEeHHBIN pe3yibTarT; CTPOUTH
MaTeMaTHYECKHUE MOJENN C TIOMOIIBI0O TEOMETPUYECKUX MOHITHH
W BEIWYMH, PellaTh CBA3aHHbIE C HUMHU IPAKTUYECKUE 3a7aui;
COCTaBJATh BEPOSITHOCTHYIO MOJETh W HHTEPIPETHPOBATH
MOJMYYEHHBIH  pe3yjbTaT, pelars  NpUKIagHble  3aJadd
CpeAcTBaMH MaTeMaTH4ECKOTO aHAJIN3a, B TOM YHCJIE COLMAIbHO-
9KOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOISIINN METOZ Ul PEeIICHHS
3a/ayd; TIOHMMAaHHE 3HAYMMOCTH MAaTeMAaTHKH B HW3YYEHUHU
MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB M SIBICHHUN; yMEHHUE
pacmo3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTWKH B HMCKYCCTBE,
YMEHHE TPHUBOJAUTH MPHUMEPHl MATEeMaTHYECKHX OTKPBITHH
POCCHICKOI 1 MUPOBOM MaTEMaTUYECKOH HAYKH.
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HﬂaHpreMHe JIMYHOCTHBIC PE3YJIbTATHI B XO0AC pCaIM3aliuu ITPOTrpaMMBbI

JTACIIUILTNHEI MaremaTuka
Kon
JIn4HOCTHBIE Pe3yJabTaThl JMHHOCTHDIX
pe3yJabTaToB
peaiu3alnuu NporpaMMbl BOCIIUTAHUS
peaausanvu
(Oeckpunmopet) MPOrpaMMbl
BOCIIUTAHUSA
[IposiBnsromnid U IEMOHCTPUPYIOIIMM YBaXXEHUE K JIFOASAM TPyZAa, OCO3HAIOIINUN LIEHHOCTh
cobcTtBeHHOro Tpyaa. CrpeMsmuiics K (OpMHUPOBAHUIO B CETEBOM Cpele JMYHOCTHO H JIP 4
poheCCHOHATLHOTO KOHCTPYKTUBHOTO «IH(POBOTO CIIEIa»
3aboTsmuiics 0 3alIUTe OKPYKAIOIICH Cpelibl, COOCTBEHHOH M UyKOH 0€30M1acHOCTH, B TOM JIP 10

gucie nupoBon

CrneuunansHocts 35.02.12 CanoBo-napkoBo€ U JTaHIIIAQTHOE CTPOUTEIBCTBO

JIN4YHOCTHBIE pPe3yJIbTaThl

K J1€JIOBBIM Ka4e€CTBaM JINYHOCTH

peain3allum NporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCJI€BbIMU TPQGOBaHHHMI/I

HpOHBHHI-OH_II/Iﬁ CO3HATCJIbHOC OTHOLICHUC K HCIIPECPBIBHOMY 06pa3OBaHI/IIO KakK yCJIOBUIO

yCIIEMIHOM NpodecCHOHaIbHON U 00IECTBEHHOM AeSITeIbHOCTH P 14
["'0TOBHOCTB U CIIOCOOHOCTH MPOSBIATh YHUBEPCAIbHbIE YMEHUS M HAaBBIKH ITPH BBIIIOJIHEHUU JIP 18
CMEXHBIX BUJIOB ITPOGECCUOHATILHOMN EATEIIbHOCTH C YU€TOM CE30HHOCTH TpPYyAa

['oTOBHOCTB M CIOCOOHOCTD MPOSBIIATH HABBIKU MPEAIPUHUMATEIBCKON JEATENbHOCTH. JIP 19

CrneuunansHoctu 54.02.01 /{u3zaiin (o oTpacism)

JIMYHOCTHBbIE pe3yJbTaThbl

K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

peanusanuu nNporpamMmbl BOCIUTAHUS, OIIPEACJICHHBIC OTPACICBbIMHA TpGGOBaHHﬂMI/I

BriOuparomnuii onTruManbHble CIOCOOB! PeLIeHUs TPOPeCcCHOHATbHBIX 33/1a4 Ha OCHOBE
YBaXEHMsI K 3aKa3UMKY, IOHUMaHUs ero norpeOHocTen

JIP 13

CrnernuanpHoctu 38.02.01 DkxoHOMEHKA U OyXTrantepckuil yuet (mo otpacisim), 38.02.06

duHaHCHI

JINYHOCTHBIE pe3yJbTaThbl

peanaunsanvu nporpamMmbl BOCIUTAHUA, ONIPEICICHHbIC OTPACI€BbIMUA TpQﬁOBaHI/IHMI/I

K J1€JJOBBIM Ka4€CTBaM JIMYHOCTH

Cobnronaronuii B cBoei mpo(ecCHOHATbHON NeATeTbHOCTH STUYECKHE TPUHITUIIBI: YECTHOCTH,
HE3aBHCUMOCTH, TPOGECCHOHATBHOTO CKENTHIM3Ma, MPOTHUBOJCHCTBUS KOPPYIIUH U
3KCTpeMI/I3My, o6na)1a}01m/n71 CUCTCMHBIM MBIIIJICHUEM U YMGHI/IGM HpI/IHI/IMaTI) pemeHHe B
YCJIOBHSIX PUCKA M HEOTIPEICIICHHOCTH

JIP13

CooTBeTcTBYIOUIMIT ~ OXHMJAHUSM  paboTojareneil:  MPOEKTHO-MBICISAIMIMMA, 3(PPEKTUBHO
B3aMMOJCHCTBYIOIIMIA C WIEHaMH KOMaHAbl M COTPYJIHUYAIOIIMKA C JPYTMMH JIIOJbMH,
OCO3HAaHHO BBINOJHAIOMUN MpodeccnoHalibHble TPEOOBaHNUs, OTBETCTBEHHBIH, MyHKTyaIbHbIH,
IUCLUUIUIMHUPOBAHHbIM,  TPYAONIOOMBBIM, KPUTHUECKHM  MBICISIIIUM, HaleJeHHBIH Ha
JIOCTUKEHHE MMOCTABJICHHBIX 1IeJIel; JeMOHCTPUPYIOMUN TPO(heCCHOHATIBHYIO JKU3HECTOMKOCTD

JIP14

OTKpBITHIH K TEKYIIUM M IEPCIEKTUBHBIM H3MEHEHUSIM B MUpPE TPyAa U npodeccuii

JIP15
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