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1. IosicHUTENLHASA 3aNMNCKA

1.1. O6s1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TuctMIInHbl MaremaTtuka o01meo0pa3oBaTeIbHOTO UK
SIBJSIETCSL YacThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANIKCTOB cpenaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, pean3yeMbIxX B akaJIeMuUu.

1.2. HopmaTuBHas 0a3a s pa3pa0doTku padoyeil NporpaMmai:
Pabouyas nporpamma pa3padoraHa Ha OCHOBe

o denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENIbLHOIO CTaHJApTa CpEIHEero
(momHOTO) O00IIEero o0pa3oBaHUs, OOpa30BaHHS, YTBEPKICHHOIO NpHKazoM MUHHCTEpPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanuzyemoro B npeaenax [ITICC3 ¢ ydyerom
npo¢uId Noay4aeMoro npodeccuoHaIbHOro 00pa3oBaHus;

. [Ipukaza MunuctepctBa npocsenienusi Poccuiickoit @enepanuu ot 12.08.2022 1.
No 732, 3apeructp. Munuctepctsom roctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MEHeHUH B (enepanbHblii rOCyIapCTBEHHBIH CTaHAApT CpeiHero oOuiero odpa3oBaHMI,
YTBEP)KICHHOTO NpuKa3zoM MuHucTepcTBa o0pa3oBanus 1 Hayku Poccuiickoit denepauuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunucrepctsoM roctuiuu PO (21.09.2022 N 70167) «O6
yrBepkaeHun llopsiika opraHu3alMd M OCYLIECTBICHHsS 00pa30BaTE/IbHON JEATENBbHOCTH IO
o0pa3oBaTeNbHBIM IPOrpaMMaM CpeiHero npodeccuonanbHoOro oopazopanus';

o [Tpukasza MunucrepctBa npocsemenuss PO or 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro  MunuctepctBoMm toctuiun PO (per.Ne59778 or 11.09.2020) «O
IIPAKTUYECKOM MOATOTOBKE 00YYaIOLINXCS.

. [Ipukaza MunucrepctBa npocpemenuss P® or 26 asrycra 2020 Ned3§,
3apeructpupoBanHoro  MunuctepctBoM foctuiiuu PO (per.Ne59784 ot 11.09.2020) «O6
yTBepkaeHun llopsiika opraHu3alMyd M OCYLIECTBICHHMsSI 00pa30BaTENbHON JEATENBbHOCTU 10
OCHOBHBIM IIpOrpaMMaM MpopecCHOHATLHOIO 00yUYEeHUs;

o [Ipukaza MunuctepctBa npocsenienust Poccuiickoit ®enepauun ot 27.12.2023
Ne 1028 "O BHeceHUHM W3MEHEHMH B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA 00pa30BaHMsI U HAyKU
Poccutickoii enepanuu 1 Munucrepcrsa npocsenieHus Poccuickon @enepannu, Kacaroumuecs
denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa3oBaTelIbHBIX  CTaHJAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeHero oduero oopasosanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepalibHbIX TOCYJApCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB CPEIHETO
po¢eCCHOHATLHOTO 00Pa30BaHMS [0 CHEIMATBHOCTSIM:

v’ 43.02.16 TypusM W TOCTENIPUMMCTBO, YTBEPKICHHOTO TPHUKA30M MUHUCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit ®denepauuu Ne 1100 ot 12.12.2022 r., 3apeructp.
MunuctepctBoMm roctunuu (per. Ne 72111 ot 24.01.2023r.)
[TpumepHoil paboueil mporpammbsl 0011€00pa30BaTENbHON AUCHUIUIMHBL «MaTteMaTuka

111 IpoeCCHOHATIBHBIX 00pa30BaTeNIbHBIX OpraHU3aluii yTBEepKAeHHO! Ha 3aceqannu CoBeTa 1o
OLIEHKE COJIEp)KaHHMsI M KauecTBa NPUMEPHBIX pabouyux MporpaMM o01e00pa3oBaTEIbLHOIO U
COLIMAJIEHO- TYMaHUTAPHOTO IIUKJIOB CPEIHETro npodeccuoHansHoro oopasosanus [Ipotokon Nel4
ot «30» Hos10pst 2022



1.3. Henan yyeOHOM IMCUMIINHBL:

Copneprxanue mporpammsl «MaTeMaTHKa HANPaBJIEHO HAa TOCTHYKEHUE CIIEIYIOIINX

neJiei:

— (dopmMHpOBaHUE HEHTPAILHBIX MAaTEMAaTHUECKUX TMOHATHH (YMCIIO, BEIMYHHA,
reomMeTpuueckas  (Qurypa, IepeMeHHas, BEPOSATHOCTb, (QYHKLHUA), OOeCneyrBaromuX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOr0 00pa30BaHus 00yJaromuXcs;

- IOJBE/ICHUE YYAIIMXCS Ha JOCTYIIHOM [UIl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMaTHKU U OKPY)KAIOLIEro MHpa, IOHMMaHHE MATEMaTHKH KaK 4acTH OoOLIei
KYJIBTYpbl 4EJIOBEYECTBA;

- pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEM yuammxcs,
[103HABATEIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUHN, KPUTHUYHOCTH MBIIIJIEHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTHUKH;

- (dopmupoBaHue (YHKIMOHAIBHONM MaTeMaTHUECKOM IPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMAaTUYECKUE ACMEKThl B PEAbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUH
Apyrux y4eOHBIX IPEIMETOB, MPOSIBICHHUS 3aBUCUMOCTENH M 3aKOHOMEpHOCTEH, (opMyIHpOBaTh
UX Ha s3bIKE MaTeMaTUKH U CO3JaBaTh MaTEMaTHYECKHUE MOJENM, NPUMEHSTh OCBOCHHBIM
MaTeMaTH4eCKUui anmapar Ui peUleHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETHPOBATH U OI[CHUBATH TMOJYYCHHBIC PE3YJIbTATHI .

OcHOBHbIE JTUHUM COJIEP’KaHUS Kypca MaTeMaTuku: «Hucia u BeIYUCIIEHUN», «Anredpay
(«AnreOpandeckrie BhIpaKEHUS», «YpaBHEHUsS M HepaBeHCTBa»), «Hauama maremaTHmueckoro
anamm3a», «l'eomerpus» («l'eomerpuyeckue ¢Gurypsl W uX cBoicTBay, «/3MepeHue
TE€OMETPUUECKUX BEIMUYUH»), «BeposTHOCTh M craTHcTUKa». JlaHHBIE JMHUM DPAa3BUBAIOTCA
napajiesibHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT
Jpyroi, a B TECHOM KOHTaKTe U B3auMojeHcTBuU . Kpome 3TOro, ux oObenuHsAeT jorudyeckas
COCTaBJISAOLIAs], TPAJAULIMOHHO IPUCYIIas MaTeMaTHKE U NPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE
Kypcel U coaepkatenbHble JuHUM .  ChopmynupoBanHoe B DenepalbHOM TOCYAapCTBEHHOM
00pa3oBaTebHOM CTaHJIapTe CPEAHEro 001Iero oOpa3oBaHus TpeOOBaHUE «BIIAJIEHUE METOAMU
JI0Ka3aTeNbCTB, AITOPUTMAMHU PEIISHU 3a/1a4; YMEHHE (HOPMYIHPOBATh ONPEACTICHHS, aKCHOMBI
¥ TEOPEMBI, TPUMEHSATh HX, IIPOBOANTH JOKA3aTENbHBIE PACCYKICHUS B XOJE PEIICHUS 33134
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHpPOBAHHE JIOTUYECKUX YMEHHUH pacrpenensercs Mo BCeM
rojgam oOy4eHHs Ha YpOBHE CpeHero o0IIero oopa3oBaHus .

2. OO0mas xapakTepuCcTUKA y4e0HOH TUCUUILIMHBI

Huctunnuua MaremMatuka OTHOCHTCS K TMpeAMETHOM oO0JacTh MareMartuka |
nHpopmaTuka.

Peanuzamust mporpamMmbl  00ecrieuMBaeT OBJAJCHUE KITIOUYEBBIMH KOMIICTCHIIHSIMH,
COCTABJSIFONIIMMU  OCHOBY JUIsl  CAaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUs, 1IETOCTHOCTh
OOIIEKyTBTYPHOTO, TUYHOCTHOTO U TIO3HABATENFHOTO PA3BUTUS JTMUYHOCTH O0YJArOIINXCS .

B pabGoueit mnporpamme yuTeHbl wuaen u mnonoxeHus «KoHIENIMH pa3BUTUS
MaTemMaThueckoro obpazoBaHus B Poccuiickoii ®exneparuu». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIIEMINH, MaTeMaTH4eckoe o0pa3oBaHHME IOJDKHO, B YACTHOCTHU, MPEAOCTABIATH KAXKIOMY
o0ydJaroemMycsi BO3MOXXHOCTh JOCTHKCHHSI YPOBHS MaTeMaTHYECKHUX 3HAHHM, HEOOXOIUMOTO
JUTSL JaJTbHEHIIeH yCIenTHOM ®KU3HU B oOmecTBe. MiMeHHO Ha perieHne 3ToW 3a7add HarleleHa
npuMepHasi pabodasi mporpamMma 0a30BOTO YPOBHS .



B omnoxy mmdpoBoit TpaHchopmanmuu Bcex cdep UENOBEUECKOM AeATENIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelIOBEKOM 0Oe3 0a30BOil MaTeMaTHYeCKOM
MOJITOTOBKH . Y’K€ B IIKOJIE MaTEMaTHUKa CIYXKHUT OTIOPHBIM MPEIMETOM JJISi U3YUEHHSI CMEKHBIX
TMCLUUIUIAH, @ B )KH3HM TOCJIE IIKOJbI PeaJbHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HEMPEPBIBHOE
oOpa3oBaHme, 4TO TPEOYET MOJIHO- IIEHHOW 0a30BOi 00I1e00pa30BaTEIBHON MMOATOTOBKH, B TOM
YHUCIe W MaTeMaTh4yeckod . DTo O0OyCIOBIEHO TeM, YTO B HAIIM JHU PACTET YHCIIO
CIIEIMATIbHOCTEH, CBSA3aHHBIX C HENOCPEACTBCHHBIM IPUMEHEHHEM MAaTeMaTHKH: W B cdepe
KOHOMUKH, U B OM3HECE, M B TEXHOJOTHYECKHX O0JACTIX, M Jake B TyMaHUTapHBIX cepax .
Takum oOpazom, Kpyr oOydaromMXcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM
MIPEIMETOM, CYIIECTBEHHO PACHIMPSETCS .

[IpakTHyeckas MoJIe3HOCTh MaTEMAaTUKKU OOYCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYpPhI HAIIEr0 MHpPA: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIMYECTBEHHBIC
OTHOIICHHUS OT NPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEACTBEHHOM OIbBITE, 10 JOCTaTOYHO
CJIOXKHBIX, HEOOXOIUMBIX /ISl Pa3BUTUS HAyYHBIX M TEXHOJOTMYECKUX HaeH . be3 KOHKpeTHBIX
MaTeMaTU4eCKUX 3HAHUW 3aTPyIHEHO MOHMMaHHE IMPUHIMIIOB YCTPOMCTBAa M HCIIOJIL30BAHUS
COBPEMECHHOH TEXHHWKH, BOCIPHUATHE ¥ HWHTEPIpeTanus pPa3HOOOpa3HOW COIHMAaIbHOM,
HKOHOMUYECKOU, MONMUTHYeCKO MH(popMmannu, ManoddekTuBHA MOBCEAHEBHAS MPAKTUYECKAs
NesITeNbHOCTh . KakaomMy denoBeKy B CBOEW J>KM3HHM HPUXOAWUTCS BBIIOIHITH JIOCTaTOYHO
CIIO)KHBIE PAcu€Thl W COCTaBIATH HECIOXKHBIE AITOPUTMBI, HAXOIUTHh HY)KHbIE (OPMYIBI U
OPUMEHSTh WX, BIAJAETh MNPAKTUYCCKUMU NpUEMAMH TEOMETPUYECKUX HW3MEPEeHHH H II0-
CTPOCHUH, YNTaTh WH(POPMALHUIO, MPEICTABICHHYIO B BUAY TaONUI, AWarpamMM U TrpaduKoB,
KUTh B YCIIOBHSAX HEONPENCNEHHOCTH M TOHUMATh BEPOATHOCTHBIM XapaKTep CIydalHBIX
COOBITHI] .

OnHOBpPEeMEHHO C paclIMpeHueM cdep NPHUMEHEHHS MaTeMaTUKd B COBPEMEHHOM
oO1ecTBe Bc€ Ooiee BaXKHBIM CTAHOBUTCS MaTeMaTUYECKUI CTHIIb MBIIUICHHS, TIPOSBIISIOLIUNCS
B ONpEAENEHHBIX YMCTBEHHBIX HaBBIKax . B mpomecce uW3ydeHHs MaTeMaTUKd B apceHal
NpUEMOB U METOJ/IOB MBIIIJICHUS YeJI0BEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS WHAYKIHS U
JeTyKIusi, 0000IIeHre U KOHKPETU3AIHs, aHAIN3 U CUHTE3, KIIACCU(HUKAINS U CUCTEMaTH3aIHs,
abctparmpoBanne W aHanorus . OOBEKTHI MaTEeMaTHYECKHUX YMO3AKIIOUCHHH, TpaBUiIa HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXaHN3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BEIPAOOTKE
yMeHus (HopMyIupoBaTh, OOOCHOBBIBATH M JIOKAa3blBaTh CYXJEHUS, TEM CaMbIM pPa3BHBAIOT
JIOTMYECKOe MbllUIeHHe. Bexymas ponb NOpUHAUIEKUT MaTeMaTHKe B (OpMHUPOBaHUU
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS U BOCIMUTAHUU YMEHHMH JefcTBOBATh MO 3aJaHHBIM
aJITOpUTMaM, COBEpIIEHCTBOBATh W3BECTHBIE M KOHCTPYHWPOBaTh HOBBIE . B mporecce pemienus
3aJjad — OCHOBHOW y4yeOHOW JEATENhbHOCTH Ha YpOKaxX MAaTeMaTHKH — Pa3BHUBAIOTCA
TBOpYECKAas U MPUKJIIAIHAS] CTOPOHBI MBIIIUICHUS .

OOyyenne wmaTemMaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy y4allUXcs TOYHYIO,
panoHaTBHYI0 M WH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HAauOOJIee MOIXOSIINE S3BIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelcTBa JUIs BBIPAXKEHUS CYXKIEHHUM M HarIggHOrO UX
MIPEJICTaBICHHUS .

Heo6xoauMbIiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJaMH TMO3HAHUS JEHCTBUTEIBHOCTH, NMPEACTaBICHUE O MpeAMeTe U
METOJIE MaTEeMaTHKH, €r0 OTJIMYHsS OT METOJOB €CTECTBEHHBIX W TyMaHHTApHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTEeMAaTHKH JIJISl peIIeHUs] HAy9IHBIX M MPHUKIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTH4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIAJA B (hOpMUpOBaHHE O0MIEH KYIbTYPHI
YeI0BeKa .



W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHMIO  YEJIOBEKa,
MIOHMMAHHUIO KpPacoTbl M  M3ALIECTBA MATEMAaTUYECKUX  PACCY)KJIEHUH, BOCIPUATHUIO
reOMEeTPHUECKUX (HOPM, YCBOCHUIO U/I€U CHMMETPHUH .

3. MecTto y4eOHO# JMCHUIIIMHBI B Y4eOHOM IJIaHe

B yuebnbix mmanax IITICC3 nucnumianHa BXOJUT B COCTaB 00II€00pa3oBaTEIBHOIO
nukia. @opMupyercs B cocTaBe OOLIMX AUCHUILINH.

O0bem yueOHOM JUCUMIIIMHBI B Y4e0OHOM IUIaHe M BUIbI Y4eOHOH padoThl

O0bem

Bupa yueOHoii padoThl 4yacoB/  3a4YeTHBIX

el.
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 208/5,78
Oo6si3aTesibHAsE ayAUTOPHAs yueOHAsi HATPY3Ka (Bcero) 190
TOM YHCJIE:
TEOPETUYECKHUE 3aHATHS 124
MIPaKTUYECKHUE 3aHATHS 66
KoncyabTanuu K 3K3aMeHy 6
IIpome:xxyTounasi arrecTanusi B gopMe 3K3aMeH BO 2 cemecTpe 4
€caMoOCTOsITeJIbHAsA PadoTa K IK3aMeHy 8




4. Pe3yJbTaThbl OCBOEHHUS YUeOHOMH THCIMILTHHBI
OcBoeHre coaepKaHHsT Y4eOHOW JUCHUIUIMHBI OOECIIEUYUBACT JOCTIIKCHUE
CTY/ICHTaMH CJICYIOIINX Pe3yibmamos.

JJMYHOCTHBIE PE3YJIBTATHI

JIugHOCTHBIE  pE3yNbTaThl  OCBOCHHUS  IPOrpaMMbl  y4yeOHOro  IpeaMera
«MateMatrka» XxapakTepHu3yloTCs:

I'pascoanckoe socnumanue:

- cOPMUPOBAHHOCTHIO TPAKIAHCKON TMO3UIUK OOYYArOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMAaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBJICHHHA, MPOLEAYP TPaKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCH M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbLHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(OPMHPOBAHHOCTHIO POCCHUUCKOW TPAXKTAHCKOH HWICHTUYHOCTH, YBAXKEHUSA K
MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MATEMaTHUKH, LIEHHOCTHBIM OTHOILICHHEM K
JIOCTUKEHHUSIM POCCHUMCKUX MaTEMAaTHKOB M POCCHUHCKOM MaTeMaTHYeCKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX, TEXHOJIOTHSX, Cepax SIKOHOMHUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHUEM JyXOBHBIX LIEHHOCTEH POCCHICKOr0 Haponaa; chOPpMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHHUSA, HSTUYECKOIO TMOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATEIbHOCTBIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B T0- CTPOCHUE YCTONYMBOTO OYIyIIEro .

Dememuyeckoe socnumanue.

- JCTETUYECKUMM OTHOLIEHHEM K MHUpPY, BKIKOYAs O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pPacCYXIACHUH; BOCIPUUMYHBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTAM PA3JIUYHbIX BUJIOB HCKYCCTBA .

Dusuueckoe sochumanue.

- cOpPMHUPOBAHHOCTHIO YMEHHS NMPUMEHATh MaTeMaTHYEeCKHe 3HAHHUS B MHTEpecax
3JI0pOBOTO M 6€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO
(3mopoBoe MUTaHUE,

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

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPYydy, OCO3HAaHHWEM IIEHHOCTH TPYAOTIOOUS, HWHTEPECOM K
pas3nu4HbIM cepam npodeccruoHaNbHON NEeATENbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW U e
MPUJIOKEHUSMU, YMEHHEM COBepIIaTh OCO3HAHHBIM BbIOOp Oynymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa3oBaHHI0O W CcaMOOOpa30BaHUIO Ha TMPOTSHKEHWU BCEH IKU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a7a4 MATEeMaTUYECKOM
HAMpaBJIECHHOCTH .

JKonozuueckoe socnumarnue:

- c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON KYyJbTYpbl, TOHUMAaHUEM BIIHSHUS
COLMAJIbHO-KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAJIBHOW CpElbl,
OCO3HAHHWEM TJIO0ATLHOTO XapakTepa OJKOJOTMYECKUX TpoOJieM; OpHeHTalnued Ha
MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH /ISl pelieHus 3a7a4 B 00JIaCTH OKPY KaIOIIeH Cpebl,
IUIAHUPOBAHUS TOCTYNIKOB M OLIEHKM HMX BO3MOXHBIX TOCIEACTBUU JUISl OKpYKarolleu



CpeJbl .

Llennocmu nayuno2o nosHanusi:

- ¢(OpMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKU, MOHMMAHUEM MaTeMaTH4eCKON
HAyKHd Kak c(epbl YeTOBEUECKOW AEATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUISA
Pa3BUTHUS LMBUIA3AIMHU; OBJIAJICHUEM SI3bIKOM MAaT€MATHUKW U MAaTEMaTUYeCKOW KyJIbTypou
KaK CpEICTBOM II03HAHUS MHpA; TOTOBHOCTBIO  OCYIIECTBIATH IPOEKTHYHO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE .

METANIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble  pe3yibTaThl OCBOEHHUS TMPOTPaMMBI  Y4eOHOTO IpenMeTa
«MaTeMaTiKa» XapakTepU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMH I103HABATEIHHBIMU
JNEUCTBUSAMH, YHHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSIMH, YHUBEPCAJIbHBIMU
PEryasTUBHBIMH JCHCTBUAMHU.

VYHuBepcallbHble [103HABaTeJIbHbIE JEWCTBUS,  obOecneuuBaroT (opMupoBaHue
0a30BbIX KOTHUTHBHBIX IIPOLECCOB OOy4aromuxcst (OCBOGHHE METOJOB I103HAHMS
OKpY’KAIOIIEero MHUpa; MPUMEHEHHE JIOTHUECKUX, MCCIICAOBATENLCKUX OIEpaluii, YMEHHUN
paborath ¢ nHpOpMAaLHEH) .

baszoevie nocuueckue oeticmeusi:

- BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHH, OTHOIICHWH MEXAy MOHATHA- MH; (DOPMYIHPOBATH OIPENCICHUS
MOHATUH; YCTaHABIMBATh CYIIECTBEHHBIH MPH3HAK KIACCU(PUKAIMHA, OCHOBAHUS JUIS
000011IeHUS 1 CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

- BOCIIPUHUMATh,  (OpMYyJIHpOBaTh M  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEpAUTENbHBIE U OTPULIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

- BBISIBISITh ~ MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H |
NPOTUBOpEUNs B (PaKTax, JaHHBIX, HAOIMIONEHUSAX M YTBEPXKACHUAX; MpeiaraTb KpUTEPUH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN Y IIPOTUBOPEYUHNI;

- JeNaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
MHAYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

- MIPOBOJIUTH CAMOCTOSITEIIFHO JOKA3aTEIbCTBA MATEMAaTHYECKIX YTBEPIKICHUN
(mpsiMble W OT TPOTUBHOIO), BBICTPAUBATh APryMEHTALUMIO, HPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

- BbIOMpPATh CHoco0 pemieHus y4yeOHOW 3agaun (CpaBHHMBAaTh He- CKOJIBKO
BapUaHTOB pELICHUs, BbIOMpaTh HauboJee NOAXOAAUIMHA ¢ YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPUEB).

basosvie uccnedoeamenvckue oelicmeusi:

- WCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;
(bopMynHMpoBaTh BONPOCH], (UKCUPYIOIIME MPOTHBOpEYHe, NpoOiIeMy, YCTaHABIMBATbH
HCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

- MIPOBOJIUTH CAMOCTOSTENBHO CIIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIETOBAHIE
[0 YCTAHOBJIEHMIO OCOOEHHOCTeH MaTeMaTH4ecKoro oObeKTa, SBJIECHHUs, Npoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKAY 00bEKTaMH, SIBICHUSMH, IIPOLIECCAMU;

- CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAONIOAEHUS,, HCCIENI0BaHMs, OLEHHBATh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yJIbTaToB, BEIBOJIOB U 0000IEHUI];

- MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IIpOIecca, a TaKKe BbI- JIBUTATh



MIPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSX .

Paboma c ungopmayueti:

- BBISIBJIATh J€(PHUUMTH MH(MOPMAIUK, JaHHBIX, HEOOXOIUMBIX AJIi OTBETA Ha
BOIIPOC U JUJIsl peILICHUs 3a/1a4H;

- BbIOMpPATh MH(OPMAIMIO U3 UCTOUHUKOB PAa3JIMYHbIX TUIIOB, aHAJIM3UPOBATH,
CHCTEMAaTU3HpPOBATh W HHTEPIPETUPOBATh HH(OPMAIMIO pPAa3TUYHBIX BUAOB U (opm
IIPEJCTABICHMUS;

- CTPYKTYpUpPOBaTh HMH(OpMAIMIO, MPEACTAaBIATh €€ B pa3iMuHbIX (opMmax,
WLTIOCTPUPOBATH rPpauuecKu;

- OLICHUBATh Ha/1&KHOCTD uHpopMaun o CaMOCTOSITENTLHO
c(OpPMYIUPOBAHHBIM KPUTEPHSM .

YHUBepcalbHble KOMMYHUKAaTHBHBIE EHCTBUSA, 00eCTIeYNBaOT C(HOPMUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYAIOIIUXCS.

Obwenue:

- BOCIIPUHMMATh M (OPMYJIHPOBaTh  CYXKJIEHHUS B  COOTBETCTBHM C
YCIIOBHSIMU U TIENISIMU OOILEHHSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWS II0 XOJy peIIeHUs 3aJaudu,
KOMMEHTHPOBATh M0JIy4E€HHbIN pe3yibTar;

- B X0Jle 00CYKIECHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYX/1aeMOW TEMBI,
npoOJeMbl, pemaeMoi 3aJa4yu, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha IIOWCK DPEUICHUS;
COIIOCTABIIATh CBOM CY)KJCHMS C CY>KACHUSAMH JAPYrMX YYACTHUKOB JHajora, 0OHapyKUBaTh
pasnuyKe U CXOACTBO MO3ULMI; B KOPPEKTHOH dopme (HOopMyIHpOBaTh Pa3HOITIACHs, CBOU
BO3PAKECHMUS;

- IPEJCTABIATh PE3yJbTaThl PEIICHUs 3a7auM, SKCIIEPUMEHTA, UCCIIe0BaHUS,
IIPOEKTA; CaMOCTOSITENbHO BBIOMPATh (POPMAT BBICTYIIJICHUS ¢ YYETOM 3a/1a4 MPE3EHTALUU U
0coOEHHOCTEH ayu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh U HCHOJb30BATh NMPEUMYILECTBA KOMAaHIHOW U MHIUBUAYaTbHOU
paboThl MpH pelIeHuH Y4eOHBIX 3ajay; NPUHUMATh LEeJNb COBMECTHOM JeATeNbHOCTH,
IUIAHUPOBaTh ~ OpPraHU3aIlMI0  COBMECTHOHW paboThl, pacmpenensiTb BHIbI  paboT,
JIOTOBapUBAThCS, 00CYXKJIaTh MPOLIECC M pe3yabTaT paboTsl; 0000111aTh MHEHHUS HECKOJIBKUX
JTIOJICH;

- y4acTBOBaTh B IPYNIOBBIX Gopmax paboThl (00CyXIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE€ HITYPMbI» U HHBIE); BBIIOJIHATH CBOIO YacTh PabOTHl U KOOPAMHHUPOBATH CBOU
JeUCTBUS C JIPYTMMHU YJ€HaMHU KOMaH]Ibl; OILICHMBAaTh KAaueCTBO CBOETO BKJIaZa B OOLIMIA
MPOAYKT 10 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHS.

YHUBEpcaIbHBIE  pETYJSTHBHBIE  JCWCTBUS, oOecreunBaloT  (popMupoBaHUE
CMBICIIOBBIX YCTaHOBOK M JKM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopaanuzayus:

- COCTABIIATH IJIaH, aJITOPUTM PELICHUS 33/1a4H, BBIOMPATh CIIOCO0 perieHus ¢
YIETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEHICHUH ¢ y4ETOM HOBOW WH(POPMAIINH .

Camoxkonmponw:

- BJaJleTh ~ HABBIKAMU  IIO3HABAaTENbHOW  peiieKcMM Kak  OCO3HAHHUs
COBEpIIAEMBIX JCWCTBUH M MBICIHUTENBHBIX TPOIECCOB, WX pE3yJbTaTOB; BIAJICTh
croco0aMM  CaMOTIPOBEPKH, CAMOKOHTPOJISI ~ TMpollecca W pe3yibTara  pemieHHS
MaTeMaTHYeCKOM 3a1auu;



- IIPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELICHUH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX,
HalIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBME pe3yjibTaTa ILEId U YCJIOBUAM, OOBACHAThH
MPUYUHBI JOCTHKCHHS MM HETOCTHIKEHUS PE3Yy/IbTAaTOB JIEATEIbHOCTH, HAXOJUTDh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

npeomMemHuix:.
Maremaruka (Bkiro4asi paszjeiibl «Anredpa U Havyajla MaTEeMaTHYECKOTO aHAIN3ay,

«"eomerpusi», «BeposSTHOCTH M cTaTUCTHKa») (0a30BBIA YpOBeHb) - TpeOOBaHUSA K
MPEIMETHBIM PE3yJIbTaTaM OCBOEHHS 0a30BOI0 Kypca MaTEMAaTUKU JOJDKHBI OTPaXKaTh:

- BJIQJICHME METOJaMH J0Ka3aTelbCTB, AJTOPUTMAMM DPELIECHUS 3a4ay; YMEHUE
(bopMynIMpOBaTh ONpENEIECHUs, AKCUOMBbl M TEOPEMbI, IPUMEHATh MX, IPOBOJUTH
JI0Ka3aTelbHbIe PACCYKICHUS B XO/1€ PELICHUS 3a/1ay;

- yYMEHHE ONEepUpOBaTh MOHATUSAMU: CTENEHb YHMCIIA, JOrapupM 4Yucia; yMEHUE
BBINOJIHATh BBIYMCICHUE 3HAYCHUH M IMpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH U
norapudmamu, TpeoOpa3oBaHUS IPOOHO-PANMOHAIBHBIX BEIPAKCHUIA;

- YMEHHE OIEpUPOBAaTh IOHATUSMHU: PpALUOHAIBHBIE, HpPPALMOHAIbHBIE,
MOKa3aTeJbHbIe, CTETEHHBIC, JOrapu(MHUUECKUE, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE ONEepUupoBaTh MOHATUAMU: (YHKIMS, HENpepbiBHAs (QYHKLUA,
IIPOU3BO/IHAS, NT€pBOOOpa3Hasi, ONpe/IeleHHbI HHTErpal; YMEHUE HaXOIUTh NPOU3BOIHBIC
3JIEMEHTapHbBIX (PYHKIMI, UCTIONB3Ys CIPAaBOYHbIE MaTEpPHAaJIbl; UCCIIEA0BATh B MPOCTEHIINX
cilyyasiX (pyHKUMM Ha MOHOTOHHOCTb, HAaXOIMThb HauOOJbIINE M HAUMEHbIINE 3HAYCHUS
(GyHKIUH; CTPOUTH TpaiKi MHOTOUWICHOB C MCIIOJIB30BAHUEM alliapaTa MaTeMaTu4ecKoro
aHaJIn3a; MPUMEHSITh [IPOU3BOJHYIO IIPU PEILIEHUU 33/1a4 Ha JABM)KEHUE; pelaTh MPAKTUKO-
OpUEHTHPOBAaHHBIE 3a/ladyll Ha HAWOOJbIIME U HAUMEHbIIHME 3HAUEHUs, Ha HaXO0XKJEHUE
MIyTH, CKOPOCTH U YCKOPEHUS;

- YMEHME OIepUpOBaTh MOHATUAMHU: pallMOHAIbHAA (DYHKIMS, IOKa3aTellbHas
¢byHKkuus, cTeneHHas GyHKUWA, Jorapugmuueckas (QYHKLUUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHbIE (QYHKIUU; YMEHHME CTPOMTh TIpaduKd HU3y4EHHBIX (DYHKIHIA,
UCMOJIb30BaTh I'paMKU MPU U3YYECHUH MPOLIECCOB U 3aBUCUMOCTEH, PH pEeIIeHUH 3a/1a4 U3
JApyrux y4eOHBIX MNpEeAMETOB M 3a/auy U3 pealbHON JKU3HU; BbIpaxaTb (opMyrIaMu
3aBHUCHUMOCTH MEXy BETUUUHAMU;

- yMEHHE pellaTh TEKCTOBbIE 3aJ]aud Pa3HbIX THUIOB (B TOM YHCII€ HA MPOIEHTHI,
JIOJIU M YaCTH, Ha JABM)KEHUE, padOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4H

U3 00JacTH YHpaBJIEHHWS JMYHBIMM M CEMEWHBIMM (UHAHCAMHU); COCTaBIATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCJIOBHIO 3aJlaud, MCCIEI0BaTh
MOJIyYeHHOE PelleHHEe U OLEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;

- YMEHHUE OIEepUpOBaTh MOHATHAMM: CpefHee apupMeTHuecKoe, MeluaHa,
HauOosplllee M HaMMEHbIlEe 3HAYEHMs, pa3Max, JUCIEPCHs, CTAaHAApPTHOE OTKJIOHEHHE
YUCIIOBOrO  Habopa;  yMeHHWE  M3BIE€KaTh,  HMHTEPIOPETUPOBATH  UHGOPMAIUIO,
MpEACTaBICHHYIO B TaOnuIlax, Ha JauarpaMmax, Tpadukax, OTPaKAIOIIYI0 CBOWCTBA
peaIbHBIX MPOLECCOB U SABJIEHUH; MPEACTABIATh MHGOPMAIMIO C MOMOIIBI0 TaOIUI] U
auarpamMM; HCCileloBaTh CTATUCTHUYECKHE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpadM4ecKux METOJJOB U 3JIEKTPOHHBIX CPEJICTB;

- yMEHHE OIlEepHpOBaTh MOHATUSAMH: CIy4YalHBIM ONBIT M Cly4yaiiHOe COOBITHE,



BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BaHUEM
rpagMuecKux METOJ0B; INPUMEHATh (OPMYJIbI CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH,
KoMOMHaATOpHble (akTbl W (GOpPMYNIbl NPH pEIIEHUM 3aJay; OLEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHUH; 3HAKOMCTBO CO CIy4YalHBIMM BEJIMYMHAMM; YMEHUE IPUBOJIUTH
MIPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMCHHUE ONEpUPOBATh MOHATHAMU: TOUYKA, IpsMas, IUIOCKOCTb, IIPOCTPAHCTBO,
JBYTPAaHHBIN YrOJI, CKPELIMBAKOIINECA MPsSMbIC, [1APAUICIbHOCTh U INEPIEHIUKYISIPHOCTD
IPSMBIX U IJIOCKOCTEM, YrOa MEXIY HPSMBIMH, YTOJ MEXAY IPSIMOU U INIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSMM, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEKIY IPSIMBIMU,
paccTosHUE MEXY IUIOCKOCTSMM; YMEHHUE UCIOJb30BaTh IPU PEIICHUU 3a7ad U3Y4YCHHBIE
(bakThl ¥ TeopeMbl IIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIEro
MUDa;

- yYMEHHE OIEePUPOBATH MOHATUSMHI: MHOTOIPAaHHUK, CEYCHHE MHOTOTPaHHUKA, KYO,
napajiesienurnei, pu3Ma, nupamuaa, Gurypa u noBepXHOCTh BPAIICHUS, IIMIIMH/AP, KOHYC,
map, chepa, cedeHuss (GUTyphHl BpalleHHs, IMIOCKOCTh, Kacaromascs cgepbl, HWIMHIPA,
KOHYCa, IUIOIA/b TOBEPXHOCTH MUPAMU/IbL, IPU3MBbI, KOHYCA, LWJINHAPA, IIIOMWAAL chepsl,
00bEM Ky0a, IpSMOYTOJIBHOTO Napaiesienunesa, TMpamMuibl, PU3Mbl, HIWINHAPA, KOHYCA,
11apa; yMeHue H300pa’kaTb MHOTOIPDAaHHMKHM M IIOBEPXHOCTH BpallleHHs, UX CEUECHUS OT
PYKH, C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO C
CUMMETPHUSMHU B IPOCTPAHCTBE; 3HAKOMCTBO C IIPaBUJIbHBIMU MHOTOTPAHHUKAMY;

- YMEHHE OIEePHUPOBATH NOHATHAMHU: IBUKEHUE B TIPOCTPAHCTBE, MO00HBIE (DUTYPHI
B IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOILEHUE IUIOWIAZEH MOBEpXHOCTEH M O00BEMOB
oTOOHBIX (PUTYp MTPH PELICHUH 3a7ad;

- YMEHHE BBIYUCIIATH F€OMETPUUECKHE BEIMUYMHBI (JUIMHA, YTOJ, IUIOLaab, 00bEM,
TUTOIIAb TIOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

- YMEHHME OIEpUPOBATH IIOHATHUAMHU: NPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
KOOPAMHATBI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAIAPHOE IIPOU3BEIACHUE, YTOI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa HAa YHUCIIO; HAXOAUTh C IOMOIIBIO
U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXIY IByMs TOUKAMU;

- yMEHME BBIOMpPATh MNOAXOASAIIMNA M3YyYEHHBIH METOJA MJsl pelIeHUs 3aJauu,
pacrno3HaBaThb MaTeMaTHdyeckue (QakThl WU MaTeMaTHYEeCKHE MOJEIU B MNPHUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE, YMEHHE NPUBOJUTH MPUMEPHl MAaTEMATUUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MAaTHYECKOW HAYKH.

MaremaTuka (BKJItouas paszeisl «Ainredpa 1 Hadyajda MaTeMaTHUYECKOTo aHalIu3ay,
«[eomerpusi», «BeposTHOCTh M CTATHCTHKa») (YIIyOJIeHHBIH YPOBeHB) - TpeOOBaHHS K
MPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIIyOJIEHHOTO Kypca MaTeMAaTUKU JJOJKHBI BKIIIOUYATh
TpeOOBaHUs K pe3yJibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTENBHO OTPaXKaTh:

- YMEHHUE ONEpPUPOBATH MOHATUAMU: ONPEICIICHUE, aKCUOMA, TEOPEMA, CIEICTBHUE,
CBOMCTBO, TMpH3HAK, JI0KA3aTeJIbCTBO, PABHOCHIbHbIE  (OPMYIHUPOBKH;  YMEHHE
¢dbopMynpoBaTh 00paTHOE M MPOTUBOIOJIOKHOE YTBEP:KJIECHUE, MPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HUCIOJIb30BaTh  METOJ  MAaT€MATHYECKOW  HMHIYKIHMH; TMPOBOIUTH
JIOKa3aTelIbHbIE PAaCCYKICHUS IIPU PELICHUHN 3a/]a4, OLICHUBATH JIOTUYECKYIO IIPABUIIBHOCTD
pacCyXJIeHUH;

- YMEHHE OIEPUPOBATH NOHATUSAMU: MHOXKECTBO, ITOAMHOKECTBO, ONEpallUd HaJ
MHOECTBAMHU; YMEHHE UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONUCAHUS
peabHBIX MPOLIECCOB U SIBIEHUH U MPU pEIIEHUH 337a4, B TOM YUCIIE M3 IPYTUX y4eOHBIX
MIPEAMETOB;



- yMEHHE OTNEepHUpPOBaTh MOHATUAMHU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHUE 33/1aBaTh U OMUCHIBATH Ipa(bl pa3IMuHbIMU CIIOCO0AMM; HCIIOIb30BaTh
rpadsl IpU pPELICHNH 3a/1a4;

- yMeHHE CBOOOJHO ONEpUpOBATH2 MOHATHSIMHU: COUYETaHHE, EPECTAHOBKA, YHUCIIO
COYETaHM, YUCIIO MEPEeCcTaHOBOK; OMHOM HbIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOpPHBIC
(aKThl U pacCyKICHHS JUIs PELICHUs 3a/ay;

- YMEHUE OIEpUPOBATh NOHIATUSIMU: HATYPaJIbHOE YHUCIIO, LIEJI0€ YUCIIO0, OCTATOK I10
MOJ1YJII0, PAallMOHAJIbHOE YHMCIIO, UPPALIMOHAIBHOE YNCII0, MHOYKECTBA HATYPAJIbHBIX, LEJIbIX,
palMOHANBHBIX, JEHCTBUTENbHBIX YHUCEN; YMEHHE MHCIOJIb30BaTh MPU3HAKU JEIMMOCTH,
HOJl u HOK, anroputm EBkiuIa mpu pemieHu 3ajad; 3HAKOMCTBO C Pa3jIMYHBIMHU
MO3ULIMOHHBIMU CUCTEMAMH CUMCIICHHUS;

- yMeHue CBOOOJHO ONEpPHPOBATH MOHATUAMU: CTENEHb C LEJbIM II0Ka3aTeNeM,
KOpPEHb HaTYpaJbHOM CTENEHM, CTENEHb C palMOHAJIbHBIM II0Ka3aTeleM, CTEIEHb C
JeWCTBUTENFHBIM (BEIIECTBEHHBIM) TIOKa3aTesneM, Jorapupm yucia, CHHYC, KOCUHYC H
TaHI'€HC [TPOU3BOJIBLHOTO YUCIIA;

- YMEHHE ONEepUPOBATH MOHITUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IIPE0Opa3OBaHue,
ypaBHEHME, HEPAaBEHCTBO, CUCTEMa ypaBHEHUH U HEPABEHCTB, PABHOCUIbHOCTh YPaBHEHUH,
HEpaBEHCTB U CUCTEM, palMOHAIbHbIE, MPPALMOHAIbHbIE, MOKa3aTelbHbIe, CTEIECHHBIE,
norapuMHUUECKue, TPUTOHOMETPUYECKHE YpPaBHEHHUs, HEPABEHCTBA U CHCTEMbl; YMEHHE
pelaTh ypaBHEHMsI, HEPAaBEHCTBA M CHCTEMbI C IOMOUIbIO Pa3IMYHBIX IMPUEMOB; pellaTh
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTPOM;IIPUMEHATh ypaBHEHUS, HEPABEHCTBA,
UX CHUCTEMBI JJISl pelIeHNs MaTEeMAaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00sacTell HayKu
U peaJbHOU KU3HU;

- yMeHHE CBOOOJHO OINEPHPOBATH MOHATHIMU: TpapuK (QYHKIUH, oOpaTHas
GbyHKIMs, KOMIO3UIUS QYHKIMA, THHEeHHas GYHKINA, KBapaTu4yHas (QyHKIHS, CTCTICHHAS
GbyHKIMS € LeJbIM  [IOKaszaresleM, TpUTOHOMeTpudeckue (yHKIHMM, OOpaTHbIe
TpUTrOHOMETpHUUEeCKUe (YHKIMHU, MOKa3aTelbHass U Jorapupmuueckas (QyHKIUM; yMEHHE
CTpOUTH Tpapuku (PYHKIUH, BBINOJHATH NpeoOpazoBaHMs IpaduKoB (GYHKLUUN; yMeHHE
UCMOJIb30BaTh I'paduKu (GYHKIMHA JUIs U3y4EeHHUs TPOLIECCOB U 3aBUCUMOCTEH NpU pelIeHUH
3aa4 U3 APYTUX Y4eOHBIX NPEAMETOB W U3 pEaJbHON KHM3HU; BbIpaxaTb (QopMyjaMu
3aBUCHUMOCTH MEXJy BEIMYMHAMM;, YMEHUE CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHOCTh
(GyHKIIUH, TEPUOANYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTh ()YHKIIUH, MOHOTOHHOCTb ()YHKIIUH,
9KCcTpeMyM (yHKIMHU, HauOosblllee U HalMeHbllee 3HaYeHHE (PYHKIMHM Ha MPOMEXKYTKE;
YMEHHUE NPOBOJUTH HCCIeI0BaHNE (DYHKIMU; YMEHHE MCIIOJIb30BaTh CBOMCTBA M TpaduKH
GyHKUMN U1 peleHnus ypaBHEHMH, HEPaBEHCTB M 33/a4 C MapaMeTpaMu; W300pakaTh Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA PEIIeHUI YpaBHEHUI, HEPaBEHCTB U UX CHCTEM;

- yMEHHE CBOOOJHO  ONEPUPOBATH  MOHATHUSAMM:  IOCIEA0BATEIbHOCTD,
apudmernueckass TpoOrpeccusi, reoMeTpuueckas Iporpeccus, OECKOHEYHO yObIBarouas
reoMeTpuyecKas Mporpeccus; yMeHHe 3aJaBaTh I0CJIEI0BaTeIbHOCTH, B TOM 4YHCIE C
MTOMOLUIBIO PEKYPPEHTHBIX (HhOPMYII;

- yMEHHE OIEepPHPOBATh TMOHATHUSMHU: HENPEPHIBHOCTh (YHKIMH, ACHUMIITOTHI
rpaduka ¢GyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUYECKHH U
¢u3n4yeckuif CMBICI MPOM3BOJHON, MEepBOOOpa3Hasi, ONpEAETCHHbIM HHTErpai, yMEHHE
HaXOJUTh AaCHUMITOTHl Tpaduka (YHKIMH; YMEHHE BBIYHUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO U KOMIO3ULMHU (YHKIMH, HAXOIUTh YPaBHEHUE KacaTelbHOH K
rpaduKy QyHKIUN; yMEHUE HCIIOIb30BaTh MPOU3BOAHYIO IS UCCIEIOBaHUS (PYHKIUH, I
HaXOXJCHHUS HaWIydlllero pelleHus B TMPUKIAJAHBIX, B TOM YHCJIE COLHUAIBHO-



OSKOHOMUYECKMX W (HU3MYECKHX 3aJadax, Uil OMNPEICNCHHs CKOPOCTH M YCKOPEHHS;
HaXOOUTh IUIOMAAM W O0O0BEeMBl (UIyp ¢ TOMONIbIO HMHTETpaja; 3HAKOMCTBO C
MaTeMaTU4eCKUM MOJICTUPOBaHUEM Ha pumepe nuddepeHraibHbIX ypaBHEHU;

- YMEHHE OIEpUPOBATh MOHATHAMH: KOMIUICKCHOE 4YHCJO, CONpPSDKCHHBIC
KOMIUIEKCHBIE YHUCIIa, MOJIYJb W AapryMeHT KOMIUIEKCHOTO uYHcha, ¢opMma 3alucH
KOMIUIEKCHBIX 4Hucell (TeoMeTpudecKas, TPUTOHOMETpUYecKass M anreOpandeckas); yMeTb
MPOU3BOINTH apu(PMeTHUecKnue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; 3HAKOMCTBO C
MCIIOJIb30BAHNEM KOMIUIEKCHBIX YHCEIT;

- yMeHHe CBOOOJHO ONEPHPOBATh MOHATHIMU: CpeiHee apu(pMETHIECKOe, MEeANaHa,
HanOoJIblIee ¥ HAMMEHbIIee 3HAYCHUS, Pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIIOHEHHE JUIS
OITMCAHUS YHCIIOBBIX JTAHHBIX; YMCHHE HCCIIEIOBATh CTATUCTUYECKUE JaHHbBIE, B TOM YHCIIe
C MPUMEHEHUEM Ipa)MueCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB; rPaMuecKH HCCIIET0BATh
COBMECTHBIE HAOJIOJJCHHS C TIOMOLIBIO THarpaMM pacCEeMBAaHUA U IMHEHHOM perpeccuu;

- yYMEHHE HaXOIUTh BEPOATHOCTH COOBITHH C HCIONBb30BaHUEM TpadhUIECKUX
METOAOB; NPUMEHATh [UIA pEmeHus 3a7ad  (OpPMYJIbl CIOXKEHHS W  yMHOKCHHS
BEPOSTHOCTEH, (OpPMYTy IOITHOW BEPOSITHOCTH, (GopmMyny bepHymM, KOMOWHATOPHBIE
(baxThI 1 GOPMYJIBI; OLICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;

- yYMEHHE ONIEpHpPOBaTh IOHATHAMHU: CIIydailHas BEJIUYMHA, pPAaCIpe/eICHHe
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXKHJIAHHEe, IHUCIepCHs M CTaHAAPTHOE OTKJIOHEHHE
CIydJallHOW BENWYMHBL, (YHKUUH pacrlpelesieHus | IUIOTHOCTH  PaBHOMEPHOTO,
MOKA3aTeIbHOTO M HOPMAJBHOTO pacCHpeieieHHi; yMEHHE HCIIONIb30BaTh CBOMCTBA
M3YYEHHBIX pACIpENeNICHU i pEHICHUs 3a7ad; 3HAKOMCTBO C MOHSTHUSMHU: 3aKOH
OOJNIBIINX YHCEN, METOJbl BHIOOPOUYHBIX HCCIENOBAHUN; yMEHHE NPUBOIUTH TMPHUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIAHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- yMeHHe CBOOOJHO ONEpUPOBATh TMOHSATHSAMHU: TOYKA, MpPsIMas, IJIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, IJIOCKUH Yroj, ABYIPaHHBIM Yyroj, TPEXTPaHHBIA yrodi,
NepeceKaroIyecs,, MnapajulelbHble W CKPELIMBAIOIIUECs MpsMble, NapaljieNbHOCTh U
NEePIEHAUKYIIIPHOCTD MPSAMBIX U TUIOCKOCTEH, YToJl MEXly MPSAMBIMHU, YTOJI MEXAY IpIMOM
U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh NMPHU PELICHUU 3a/1ad
n3ydeHHble (DaKThl M TEOPEMbl TUIAHUMETPHH; YMEHHE OIEHHBATH pa3Mepbl OOBEKTOB B
OKpY)KalollleM MHpE;  YMEHHE ONepUpOBaTh MOHATHSAMH: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHHKA, IPAaBUIBHBII MHOTOTPAaHHUK, MTPU3Ma, THpaMHIa, GUTypa M MOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHHS KOHYyca H
LHWINHApA, NapajielibHbleé OCH WM OCHOBAHUIO, CEYEHHUE IIapa, IIOCKOCTh, Kacarouascs
ceppl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOTpPaHHHUKA, H300paxarb
MHOTOI'PaHHHUKH, (PUTYPBHI M IOBEPXHOCTH BPAILEHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO
JIEKTPOHHBIX ~ CPEJCTB;, YMEHHE TPUMEHSTh CBOWCTBA TI'E€OMETPUYECKUX  (QUryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH OIIPEIEIIEHUS NU3y4aeMbIX (UTYp, BBIIBUTATH THIIOTE3HI O
CBOWCTBaX W MPHU3HAKAX T€OMETPUYECKUX (HUTYp, OOOCHOBHIBATH HIIM ONPOBEPTaTh MX;
YMEHHE TPOBOJUTH KiIacCHPHUKanuio (UTYp IO pa3TUYHBIM TPHU3HAKAM, BBITOIHSATH
HEOO0XOIMMBIE JIOTIOJTHUTEIEHBIC TIOCTPOCHHUS;

- yMeHHue CBOOOJHO ONEpUPOBATh MOHATHAMMU: IUIOMIAAL GPUTYpHI, 00BEM (UTYpPHI,
BEIMYMHA YIJIa, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIy HPSIMBIMH,
paccTosiHie MEXIY IUIOCKOCTSIMH, IUIOIAAb C(epsl, IMIOIMIAb MOBEPXHOCTU MHUPAMMUIBL,
MPU3MBI, KOHYCa, IMIMHIPA, 00BEM Ky0a, MPsIMOYToJIbHOTO Mapajuleenunesia, MupaMu/Isbl,
NPU3MBI, LWINHApA, KOHYCa, IIapa; YMEHHWE HAaXOAUTh OTHOLIEHHE OOBEMOB MOJOOHBIX

¢uryp;



- yMeHHE CBOOOJHO ONEepUpOBaTh MOHATHIMU: JIBUXKEHUE, TapaJlJIeIbHbIN MIEPEHOC,
CUMMETpUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUE MOA0OMS,
1o/100HbIe (PUTYpBl; YMEHHME paclio3HaBaTh paBHbIC W MOAO0OHBIE (DUIYpBI, B TOM YUCIE B
IIPUPOZE, UCKYCCTBE, apXUTEKType; YMEHHUE HCIIOJIb30BATh T'€OMETPUYECKUE OTHOLICHHUS,
HaXOJUTh T€OMETPUYECKUE BEIIMUMHBI (JIMHA, YOI, IJIOIIA b, 00BEM) IIPU PELICHUH 3a/1a4
U3 APYrux y4yeOHBIX MPEAMETOB U U3 PEalbHOM KU3HH,

- YMEHHE CBOOOJHO OIEPUPOBATH IOHATUSAMU: MPSMOYroOJbHAs CHCTEMA
KOOPJMHAT, BEKTOpP, KOOPAMHATHI TOYKHM, KOOPAMHATBI BEKTOpa, CyMMa BEKTODPOB,
IIPOM3BEJCHNE BEKTOpa Ha 4YHCIO, pa3IoKeHUEe BeKkTopa mo 0a3ucy, CKalspHOE
IIPOU3BENICHNE, BEKTOPHOE ITPOU3BEACHUE, YTOJl MEXIY BEKTOPAMHU; YMEHHE UCIIOJIb30BaTh
BEKTOPHBI M KOOPJUHATHBI METOJ AJI PELICHHUsS] TEOMETPUUYECKUX 3a4ad U 3a1a4 APYTUX
yueOHBIX MPEAMETOB; 3HAKOMCTBO C MOHATHAMHU: Martpuua 2x2 u 3x3, omnpeaeiauTenb
MaTpuLbl, FCOMETPUUECKUI CMBICII OIIPEIEIUTEIS;

- YMEHHE MOJEIUPOBATh pEalbHbIC CUTYallMM Ha S3bIKE MAaTEMAaTUKH; COCTABIIATH
BBIPQ)KCHMS, YPABHEHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3a/1a4d, MUCCIIEN0BATH
IIOCTPOCHHBIE MOJIEJIM C MCIOJb30BAaHUEM ammapara airedpbl, HHTEPIPETHPOBATH
IIOJIyYEHHBIM pe3ysbTaT; CTPOUTh MAaTEMaTHUYECKUE MOJEIHU C IMOMOLIbI0 F€OMETPHUUECKHUX
MOHATUM M BEIWYMH, DELIATh CBA3AHHBIE C HHUMH IPAKTUYECKHE 3aJayd; COCTaBIATh
BEPOATHOCTHYIO MOJEJIb M HMHTEPIPETUPOBATH IOJIYYEHHBIH pPE3yJbTaT;, peElIaTh
IIPUKJIAJHbIE 3aa4d CPEACTBAMU MAaTEMaTHYECKOIO aHalli3a, B TOM 4YHCJE COLUAIbHO-
KOHOMUYECKOTO M (PU3UUECKOTO XapaKTepa;

- yYMEHHE BBIOMpATh MOAXOAALIMN METOJ JUIsl pPELIeHMs 3aJauyd; MOHUMaHUE
3HAYUMOCTH MaTEMaTHKU B U3YYEHUU MIPUPOAHBIX U OOLIECTBEHHBIX MPOIIECCOB U SBJICHUII;
YMEHHUE PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B MCKYCCTBE, YMEHHE IIPUBOJUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUICKONW U MUPOBOM MaTeMaTU4ECKON HAyKH.

OK 01. Bo16upath crioco0sl perieHus 3afad npodeccruoHalbHON AesITeNbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcmonb3oBaTb  COBPEMEHHBIE  CPEACTBA  IIOMCKA, AaHalIW3a U
UHTepHpeTanuu HHpOpMAMKU U MH(OPMAIIMOHHBIE TEXHOJOTMM JUIsl BBIOJHEHMS 3a/ad
poecCUOHATLHON 1E€ATEIbHOCTH.

OK 03. [InanupoBaTh W peannu30BbIBaTH COOCTBEHHOE MPO(PECCHOHAIBHOE U
JIMYHOCTHOE Pa3BUTHUE, IPEATNPUHUMATENBCKYIO AESITEIbHOCTh B MPOPECCUOHANBHOM cdepe,
MCIO0JIb30BaTh 3HaHUA MO0 (PUHAHCOBOM IPaMOTHOCTH B PA3JINYHBIX JKU3HEHHBIX CUTYaIUAX.

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

OK 05. OcywmecTBiaATh  YCTHYIO M NHCBMEHHYKH0  KOMMYHMKAaIMIO  Ha
rocyJapcTBeHHOM si3bike Poccuiickoit denepanym ¢ yaetoMm 0coO€HHOCTEH COLMANbHOTO U
KYJIbTYPHOI'O KOHTEKCTA.

OK 06. ITposABIATE Tpa’kJaHCKO-MATPUOTUYECKYIO MO3ULHUIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHWE HA OCHOBE TPAJAMLIMOHHBIX POCCUHCKHUX TyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM UYHUCJI€ C YUETOM T'apMOHU3AINHI MEKHALUOHAIBHBIX U MEKPEIUTHO3HBIX
OTHOIICHUH, IPUMEHSATH CTaH/IaPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUSI.



5. TemaTnuyeckuii MJIaH U coJiepKaHue Y4eOHOM TUCIMIIMHBI MaTemMaTuka.

HaumenoBanue pazaenoB | CoaepikaHue y4eOHOro MaTepuasa, JjabopaTopHblie padoThl U MPaKTHYECKUE 3aHATHS, caMocTosATebHaA | O0bem yacoB/ | YpoBeHb
U TeM padota o0yuaromuxcs 3a4. efl. OCBOCHHA
1 2 3 4
Pa3znen 1 IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOro MaTepuaJia
MAaTEMATHKH IPH OCBOEHMH | [lenp 1 331a4u MaTeMaTHKH NTPH OCBOCHUHU CHENMAIbHOCTH.
cnenuanbHocTH. Yucaa m | bazoBble 3HAHUS U YMEHUSI IO MaTeMaTHKE B MPO(eCCHOHATBHOM U MOBCETHEBHOMN JISSITEIILHOCTH. 4 12
BbIYHCJICHHUS JeiicTBHS HaJ MTOMOKUTENBHBIMHA U OTPHUIIATEIHHBIMH YHCIIaMH, C OOBIKHOBEHHBIMH U IECATUIHBIME TPOOSIMU. '
JeiicTBust co cTeneHsIMH, GOPMYJITbI COKPAILIEHHOTO YMHOKEHHS
Conep:xanue yueOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLEHTHI, pa3HbIe CIOCOOBI BhIYUCIICHUS. JIMHEHHBIC, KBaApaTHBIC, APOOHO-TMHECHHbBIC YpaBHCHHS U 4 12
BBIYHCJICHUA. YpaBHeHHs1 | HCPAaBEHCTBA '
U HepaBeHCTBA IIP. IIpocThle u clIOKHBIE MPOLEHTHL. [IpolleHTHBIC BRIYHCIICHUS B TPOQeCCHOHANBHBIX 3aa4ax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPAaBEHCTBA. [ eOMeTpHst Ha IUIOCKOCTH. 4 1,2
Paspnen 2 IlpsiMble M IVIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
NOHATHSA B cTepeomerpun. | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, MPsAMasi, TUIOCKOCTh, IPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue NpsiMbIX M | ctepeomeTpun. llepecekaromuecs, napajulebHble W CpaIIMBAIOLIUECS MpsMble. YTOJI MEXAYy MpsIMBIMH B 4 1,2
TIOCKOCTEH. npoctpascTse. IlepneHanuKynsspHOCTh NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPHI.
Coaepxanne yueOHOr0 MaTepHaJia
Tema 2.2 [1apannensHocts | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, IPSAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CBoiicTa. 4 12
IUIOCKOCTH, INIOCKOCTEH Tetpasap u ero snmementsl. Ilapammenenunen m ero sneMeHThl. CBOMCTBA NMPOTHBOIONOXKHBIX TpaHE U '
JuaroHaneil mapamienenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Conep:xanue yueOHOro MaTepuaJia
Tema 2.3 IIepnenaukynspueie mnpsimele. IlapamienbHble  HpsiMble, NEPIEHIUKYISIPHBIE K  IDIOCKOCTH. [Ipm3nHak 4 12
IlepneHauKyJISIpHOCTD NEPIEHINKYIIPHOCTH NPSIMON M IIIOCKOCTH '
NPSAMBIX, TPSIMOH H IIP. BzauMHOE pacnojoXKeHHe TNpAMBIX B HpoCcTpaHCTBe. IlapannensHOCTs MNPAMOW M INUIOCKOCTH.
IVIOCKOCTH, IVIOCKOCTEH [TapamienpHOCTh M NEPNEHIUKYISIPHOCTD INIOCKOCTEH. PacrnosnokeHne NpsIMbIX U IUIOCKOCTEN B OKPYKaeMOM 2 2,3
Mupe (Ipupojie, ApXUTEKType, TeEXHHKE) Pemenne npakTHKO- OpMEeHTHPOBAHHBIX 33/1a4.
Tema 2.4 Iepnenguxyasip | Conep:kanue yaeOHOro MaTepHaia
H HaKk/IoHHasA. Teopema o | [lepnennukymsp 1 HakIoHHas1. Teopema o TpexX HEPHEHANKYIAPax. YTOJ MEKAY NPSIMOI U TIIOCKOCTEHIO. 4 12
Tpex meprneHIuKyJasapax Yron Mexay miaockoctamu. [lepneHauKyaspHble IIOCKOCTH. PaccTosiHiE B TPOCTPAHCTRE. '
Tema 2.5 Koopaunatel 1 | Comep:kanue yueOHOro MaTepuaa
BEKTOPLI B IPOCTPAaHCTBe | JlekapToBbl KOOPAMHATHI B TpocTpaHcTBe. Bekropel B mpocTpaHcTBe. CnoKeHHE M BBIYMTAHHE BEKTOPOB. 4 1,2
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YMHOXEHHE BEKTOPOB. YMHOXKCHHE BeKkTOopa Ha umciio. CKalsIpHOE TMpOM3BeIeHHWE BEKTOPOB. lIpocteitmme
3aJlay¥ B KOOpAMHATAX

IIP. PacnonoxxeHue IMPpAMBIX U IUIOCKOCTEH B OPpOCTPaHCTBE. HepHeHI{I/IKyﬂﬂpHOCTL 1 IapaJluICJIbHOCTD IMPAMBIX U

IUIOCKOCTeH. JlekapToBbI KOOpAWHATHI B MpOCTpaHCTBe. BekTopbl B mpoctpancTBe. ClOXKEHHE W BBIYUTAHUE 2,3
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncyio. KoopauHaTel BeKTopa
Paznen 3 OcuoBbl TpuroHoMerpuu. Tpuronomerpuieckne GyHKIMH
Tema 3.1 Coaepxanne yueOHOr0 MaTepHaJa
Tpuronomerpuyeckue Pagunanbnas mepa yrna. [ToBopoT Touku BOKpyr Hadana koopauHat. OmnpeneneHne cuHyca, KOCHHyca, TAaHTeHCa U
(yHKUIMM NPOM3BOIBLHOIO | KOTaHTeHCA. 3HAKW CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHT€HCA 0 YETBEPTSIM. 3aBHUCHMOCTh MEXAY CHHYCOM, 1,2
yrJaa, yucJja KOCHHYCOM OJIHOT'O M TOT'O )K€ YIJIa.
Tema 3.2 OcHoBHBIE Copaepxanne yueOHOr0 MaTepHaJia
TPUIOHOMeTpUYECKHE Tpuronomerpuueckue ToxkaecTBa. [IpeoOpasoBaHHe MPOCTEHIINX TPUTOHOMETPHUUECKUX BblpakeHHH. CHHYC, 12
TOK/AeCTBA KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB Ol ¥ -0 ’
Tema 3.3 Conep:xanue y4eOHOro MaTepuaJia
Tpuronomerpunueckue O6nacTe onpenescHUs] © MHOXKECTBO TPUTOHOMeTpHdecKux (pyHKumiA. YeTHOCTh, HEYETHOCTh, MEPUOJUIHOCTD
(yHKIMH UX cBOWCTBAa M | TpuroHoMmeTpuueckux (yukimid. CBoiicTBa U rpaduku GyHKIMHA Y=COS X, Y=Sin X , y=tg X, y=ctg X. CxxaTtue u 12
rpauku. pacTsbkeHue rpaduKOB TPUTOHOMETPUIECKIX (YHKITHH. '
[TpeoOpaszoBanue rpagKOB TPUTOHOMETPUIECKUX (DYHKLIHUH.
Tema 3.4 OOpaTHble Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUYECKHE OO6paTtHble TpuroHOMeTpHUYecKre PyHKIUHU. VX cBolicTBa U rpaduKw. 12
GyHKUMH '
Conep:xanue yueOHOro MaTepuaJia
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg x=a. PelieHue TpUroHOMETpHYECKUX yYPaBHEHUI
Tema 3.5 OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUECKHE YpPaBHEHHUS, CBOSIIMECS K KBaJpaTHBIM, pellaeMble 19
Tpuronomerpuyeckue pas3noxeHNeM Ha MHOXHTEIIHU, OHOPOJHBIE. ’
ypaBHeHusi U HepaBeHcTBa | [Ipocreiimme TpuroHoOMeTpHUECKHE HEPABEHCTBA
IIP. IIpeoOpazoBaHune TPUTOHOMETPHUYECKHX BBIPAXKECHUH. PelleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB , B TOM YHUCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIH. ’
Paznen 4 IlpousBoaHas u nepBoodpa3Has pyHKUMHU
Tema 4.1 TonsiTie Conep:xanue yueOHOro MaTepuaJia §
NPOU3BONHOM. BOPMYIHI 1 HpHpameHMi{ aprymenra. [Ipupamenne pyHknnu. 3anavy, EIpI/IBOI[SIIIII/Ie K TMOHATHIO IPON3BOAHON. Onpenenenre
npamIa MPOM3BOJHOH.  ANTOpUTM  OTBICKAaHWA  mpou3BonHoW.  Dopmynsl  guddepenumpoBanus.  IlpaBuna 1,2
g depeHInpoBaHusl.
auddepeHIUPOBAHAS
IIP. pemeHrie npuMepoB 10 TEMe 2,3
Tema 4.2 TlonsTue o Conep:xanue yqeﬁﬂonz MaTepuajia _ _
HeNpEPIBHOCTH (hy HKIIHHL Ilonsitne nempepbiBHOH ¢GyHKunu. CBoiicTBa HempepblBHOW (yHKIMH. CBA3b MEXAYy HENPEPBIBHOCTHIO M
Qg depeHInpyeMOoCThIO0 QYHKIMH B TOUKE. AJITOPUTM PELICHHE HEPAaBEHCTB METOJIOM HHTEPBAJIOB.
Merton nHTepBAaJIOB.
IIP. pemeHre NnpuMepoB 1O TEMe 2,3

Tema 4.3 I'eomeTpryeckmii

Coaep:xanue yueOHOro MaTepuaJa
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U (PU3MYECKHH CMBICJ

I'eoMeTpHUYeCKHit CMBICI MPOU3BOAHON (DYHKIIMU- YrI0BOM KO3(PGHUIMEHT KacaTeabHOUW K rpaduky GyHKIHHA B

NMPOU3BOTHOI. TOYKE. YpaBHEHHUE KacaTeIbHON K rpaduky QyHKIHHA. AJTOPUTM COCTABJICHHS KacaTeIbHOU K TpaduKy GHyHKITNN 4 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Copaepxanne yueOHOr0 MaTepHaJia _
dymicumii, Toukn Bospacranne n yOpiBaHMe (yHKIMH, COOTBETCTBHE BO3pACTaHHs M yOBIBaHHA (PYHKIWH 3HAKY IIPOM3BOIHOM.
IKCTpEMYMA 3agaun Ha MaKCHMyM H MUHHMYM. AJropuTt™m HccienoBaHus GYHKIMA U TIOCTPOSHHS ee Tpaduka C IMOMOIIBIO 4 1,2
MPOU3BOTHON
Tema 4.5 Uccaenopanue | Conep:xxaHue yueOHOro Marepuasa
(yHkuumii 1 nocrpoenue HccnenoBanne GyHKIMIA HA MOHOTOHHOCTB M ITIOCTPOEHHUE rpadrKoB 4 1,2
rpaguKon IIP. pemenye 3a1a4 Mo TeMe 4 2,3
Conep:xanue y4eOHOro MaTepuaJia
Tema 4.6 HanGoubmee n | HaxoxneHre HanOOIbIIET0 1 HAMMEHBIIETO 3HaUeHUH (YHKIUH, TOCTpOeHUE IpaKOB C HCIOIB30BaHUEM 4 19
HanMeHblee 3HaYeHHe anmnapara MaTeMaTH4eCcKOro aHaIu3a ’
$ynxuuii IIP. Haumenpiiee u Hanbonpiee 3HadeHne GyHKIuN. HaxoxneHne onTUMaTsHOTO pe3yabTaTra ¢ TIOMOIIBI0 4 23
MPOM3BOJHOM B MPAKTUYECKUX 3aauax '
Tema 4.7 TepBooGpasnas Conep:xanue yueOHOro MaTepuaJia _ _
F——— O3H3KOMJ’I€HI/ICV C IOHATHEM I/IHTervpaJIa Y TIepBOOOPA3HOM AJIst q)Z/HKLII/II/I y—f()v(). Pewenue 3anay Ha cBsI3b
IEPBOOGPAIHBIX, MepBOOOPa3HON U ee MPOU3BOAHOMN, BRIYHCIICHIE MTEPBOOOPA3HOM 1T JaHHOH (bvyHKum/I. Tabmurma dopmyn s 4 1,2
HaXOXKICHUS MepBooOpasHbIX . M3ydyeHue nmpaBuia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 4.8 Tlromans Conep:xanue yueOHOro MaTepuaJia _
KpI/IBOHI/IHeﬁHOﬁ 33[[3‘-114, MPpUBOAAIINEC K IOHATHUIO ONIPCACIICHHOTI'O UHTETpajia — O \l’SBI‘II/ICJICHI/II/I HJ}OHIaI[H KPHUBOJMHCUHOU
rpanemun. Dopmya Tpanenuu. [lonstue ONPE/ENEHHOrO HHTErpaa. I'eomeTprdeckuii 1 GU3NIECKHUIA CMBICIT OMIPEICIIEHHOTO 2 1,2
. uHTerpana. ®opmyna Herotona- JleiiOHuma.
HeroTona- JleiiOnuna >
IIP. Perienue 3a71a4 Ha NPUMEHEHUE UHTETPaIa JUIs BEIYUCIICHUsS (PU3NYCCKUX BEIIMYUH M TUIONIAJICH 2 2,3
Pa3znen S. MHOTOrpaHHMKHM M TeJIa BpALLlCHUS
Tema 5.1 Ilpusma, Copepxanne yueOHOr0 MaTepHaJia
napaJjuienenunes, Kyo, [Ipu3ma ( HakIOHHAS, TIpsIMasi, MpaBUiIbHAS) U e€ neMeHThl. [lapamienenunen. CoiicTBa MPsSMOYTOJIBHOTO 4 19
NUpaMuAa U UX cedyenus | mapawienenunena. Ky0. mupamuaa u e€ anemenTsl. [lpaBunbHas nupaMua. '
Tema 5.2 IIpaBWIbHBIE Coaep:xanue yueOHOro MaTepuaJa
MHOTOTPAHHUKH B :KM3HHM | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiimme koMOMHAI MHOTOTPaHHUKOB. BhIYrcIIeHNE SIIeMEHTOB 4 19
MIPOCTPaHCTBeHHBIX puryp( pedpa, quaronanu, yrisl) [IpaBuiibHbIe MHOTOTPaHHUKH. '
Coaep:xanue yueOHOro MaTepuasa
Hunmmanap, konyc, map, chepa. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IMITUHJIPA, MPSIMOTO KPYrOBOTO KOHYCA.
Tema 5.3 luaunap, kounyce, | M3o0paxenue ten BpameHus Ha miockoctu. [Ipencrasienue 06 yceu€éHHoM Konyce. CeueHne KoHyca ( 2 12
LIAP U UX CeYeHUs napajiebHOe OCHOBAHHIO U MTPOXOAALIEe Yepe3 BEPILIMHY), CEUCHNE HMINHAPa (apajuleiIbHO U ’
MIEPIEHINKYIISIPHO OCH), ceueHune mapa. Pa3zBepTka IMIMH/Ipa U KOHyca
MIP. 3amanus mo Teme 2 2,3
Tema 5.4 O0béMBI 1 Copepxanne yueOHOr0 MaTepHaJia
ILUIOIIAAHY OBEPXHOCTH Tel | O0BEM npsiMoyrosbpHOro napaienenunena. O0pEéM nupaMuabl, IpU3MBbL, Ky0a, KOHYyca, mapa, IWIKHAPa 4 1,2
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Coaep:kanue y4eOHOro MaTepuaJa

Tema 5.5 IIpumepsl =
CHMMETpHE B IIP. [ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTpaIbHasl, OCeBas, 3epKaybHas). O000IIeHNE IPEACTABICHHIA O
MpaBUIBHBIX MHOTOTpaHHUKaX (Terpasap, kyO, okTasap, HoaeKad’ap, HKOCadap). 4 2,3
CIeUATBHOCTH
[TpuMepbl CHMMETPHH B CIICIIMATBHOCTH
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, noka3aTejibHasi U Jorapupmuyeckas QyHKIHHU
Tema 6.1 Ctenennas Coaep:kanue y4e0HOro MaTepuaJa
¢yHkuus, eé cBoiicTpa. . . y = Yx .
TpeoGpazosanmue [lonsiTHe KOpHST N- Ol CTENEeHM U3 NEHCTBUTENBHOrO uncia. OyHKIuH HX CBOWCTBA U TpaduKw.
. i - ol i 4 1,2
BhIPAKEHHIA ¢ KOPHSIMH CoiicTBa KOpHS N- oif crenenu. [IpeoOpa3zoBanue nppauoHaNbHBIX BBIPAKEHUH ,
N- 0ii CTENEeHH.
Tema 6.2 CBoiicTBa Copaepxanne yueOHOr0 MaTepHaJa
CTeleH! ¢ [loHsITHE CTETIEHH C pallMOHATIBHBIM Moka3aresneM. CTeneHHbIe PYHKIMH, MX CBOMCTBA M rpadHKH 4 1,2
PAalMOHATBbHBIMH U IIP. Peienue ypaBHEeHUI
JMeHCTBUTEILHBIMHA 2 2,3
NoKa3aTeasiMu
Tema 6.3 Pemmienue Coaep:xanue y4eOHOro MaTepuajia
HPPaLUOHAJIBbHBIX PaBHOCMIIBHOCTE MPpPALIMOHATIBHBIX YPAaBHEHHH. METOIbI HX PEeLICHUS 4 19
YPaBHEHHUil '
Conep:xanue yueOHOro MaTepuaJia
Tema 6.4 TlokasaTeanHas CreneHs ¢ MPOU3BOBHBIM JIEHCTBUTEIHHBIM MOKa3aTeneM. OnpeeneHue mokasaTenbHON QYHKINN U e
® HKI.II/IH ce CBOICTBA CBO¥CcTBa. 3HAKOMCTBO C MPUMEHEHHEM ToKa3aTebHON (yHKIH. Perienne nokasarenbHbIX YpaBHEHUH C
y HOKa::aTeJILHLIe ’ MPUMEHEHUEM TTOKa3aTenbHON GyHKIUK. PeleHre nokazaTebHbIX YPaBHEHU METOIOM YpaBHUBAHUS 4 1,2
nokasaresei, METOZIOM BBEJICHHsI HOBOW NIepEMEHHOH, QYHKIIMOHATIBHO- TpaguuecKuM MeToIoM. Pemenne
ypPaBHEHHUsI U HEPAaBEHCTBA
MIOKa3aTeIbHBIX HEPABEHCTB.
IIP. Pemenne ypaBHeHHIA 2 2,3
Coaepxxanne yueOHOr0 MaTepuaJa
Tema 6.5 Jlorapu¢m umcia. P Y > P
M Jlorapudwm umcia. CoricTa jorapudmon. Oneparust JorapuhMUpPOBaHUs 4 1,2
CsoiicTBa Jorapugmos.
IIP. Pemenne npuMepoB 2 2,3
Tema 6.6 Coaepxanne yueOHOr0 MaTepHaJIa
TTorapu (l)MI/I;leCKaﬂ Jlorapudmuueckas GyHkius, e€ cBoiicta. [lonsTus norapupmudeckoro ypapaenus. Omepanus
® HKIIIEH o cBONCTBA MOTEeHIIMPOBaHUS. TpH OCHOBHBIX METOJIa PEIICHHS JIOTapU(PMUUECKUX YPaBHEHHUN: (PYHKIIMOHAILHO- 2 1,2
y ’ ’ rpadMUeCcKUi, METO1 TOTEHIMPOBAHUsI, METO BBEJICHHUS] HOBOU nepeMeHHoH. JlorapudMuieckrue HepaBeHCTBa
Jlorapudmuyeckue >
IIP. Pemenue ypaBHEHUH
YpPaBHEHMSI , HEpaBeHCTBA. 4 2,3
Tema 6.7 Jlorapumbl B Coaep:xanue yueOHOro MaTepuasa
NMPHUPOJAE U TEXHUKE IIP. ITpumenenue sorapudma. Jlorapudmudeckas cnupaip B npupoae. E€ maremarnyeckue cBoicTBa 2 1,2
Pasnest 7 DeMeHThI TeOpHH BePOSITHOCTE 1 MATEMATHYECKON CTATHCTHKH.
Tema 7.1 CoObITHeE, Coaep:xanue yueOHOro MaTepuaJia
BEPOAATHOCTH COOBITHS. CoBmecTHbIE U HECOBMECTHBIE COOBITH. TeopeMbl 0 BEpOITHOCTH CYMMBI COOBITHH. Y CIIOBHASI BEPOSITHOCTb. 4 1,2
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CioxxeHne u YMHOKCHUE

3aBuCHMEBIE B HE3aBUCHMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEIECHUS COOBITHIA

BEPOSATHOCTEH IIP. Pemenne npuMepoB 4 2,3
Copaeprxanue yued0HOro MaTepuajia
Tema 7.2 BeposiTHOCTD B P Y P > " >
OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUIECKOE ONPE/ICIICHUE BEPOSTHOCTH.
npodeccHoOHAIbHBIX 2 1,2
OreHKa BEpOSTHOCTH COOBITUS
3amavyax
IIP. Perienre npuMepoB 4 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.3 luckpeTnas P — p = v
. Bune! ciayvaitaeix BenuuuH. OnpeeneHrue JUCKPETHON CITydalfHOW BETMYUHBI. 3aKOH pacripecieHUs
cayyaiiHas BeJIMYNHA, y . " 4 12
JIUCKPETHOM Ciy4aiHo# BenuunHbl. E€ YnCIIOBBIC XapaKTEPUCTHKHY.
3aKOH ee pacnpeaeeHnsd.
IIP. Perienue npuMepoB 2 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.4 3amaun P Y P
MATeMATHIECKOi [lepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. UHCIIOBBIE XapaKTEPUCTHKH (CpeHee apu(pMETHUECKOE, 2 19
CTATHCTHKE MeJMaH, pa3max, nucnepcusi). Padora ¢ tabmuiiamu, rpadukaMu, TuarpaMMaMH. '
IP. Pemenne npumMepoB 2 2,3
IK3aMeH 4
KOHCYJbTAIIMM K YK3aMeHYy 6
CaMOCTOSITEJIbHAsI Pat0Ta M0 MOATOTOBKE K IK3aMeHY 8
208/5,78
Bcero

Paboueii mporpamMmoii NperycMOTPEHO BBINOJIHEHHE OTAEIBHBIX BHJIOB paloOT, CBS3aHHBIX C Oyaylleid NpodecCHOHANBHOH NesTeNbHOCThIO, B (POPME MPaKTHYECKOM
HOATOTOBKHU B 00BEMe 66 wacoB
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6. MaTepuajibHO-TeXHHYECKOE U YUeOHO-MeToInYecKoe odecreyeHne

6.1. TpeGoBaHusI K MHHUMAJBLHOMY MAaTepHAJbHO-TEXHHYECKOMY U Y4eOHO-
MeTOHYeCKOMY O0ecrneyeHHI0 YCJI0BUIl peau3aliu MPorpaMMbl JMCIHUIIIHHBI

OcBoenne mporpamMmbl y4eOHON AMCHUIUIMHBI «MaremaTuka» MpearnosiaraeT Haaudue
yueOHOro KabuHeTa, B KOTOPOM UMEETCSl BO3MOXKHOCTh 00ECIEUUTh 00y4YaronMMCsl CBOOOIHBIN
noctyn B IHTepHET BO BpeMs y4eOHOT0 3aHSATHUS U EPUO]T BHEYYEOHOH JeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YAOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
AMUJIEMHO-JIOTHYecKUX MpaBuia u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUMIOBBIM  00OpYZOBAaHHWEM, YyKa3aHHbIM B HACTOSILIUX TpeOOBaHMSX, B TOM 4YHCIIE
CHEIMAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOY4YeHHSs, JOCTaTOUYHBIMH JUIS
BBHITIONTHEHUS TPeOOBaHMH K YPOBHIO MOATOTOBKH 00YYArOIIMXCS .,

B KaOuHeTe JOJDKHO OBITh  MYJIbTHMEIUHHOE O00OpyHOBaHUE, MOCPEICTBOM
KOTOPOr0 YYacTHUKH 0O0pa30BaTeIbHOrO0 Ipollecca MOTYT MPOCMaTpUBATh BHU3YaJIbHYIO
uH(pOpPMAaILIMIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3CHTALIUN, BUICOMATEPHUAIIbl, HHbIE JOKYMEHTHI.

B coCTaB y4eOHO-METOAMYECKOTO W MaTepHaIbHO-TEXHHYECKOro oOecreueHus
POrpaMMbl YI€OHOM TUCIUTUTMHEI «MaTteMaTuka: BXOIsT:

. MHOTO(YHKIIHOHATHHBIA KOMIUICKC IPETO/IaBaATES,

. HaTJISAHBICE TOCOOMS (KOMIUICKTHI YYEOHBIX TaOJMI], IJIAaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KPaHHO-3BYKOBBIC IIOCOOUS;

. KOMIUIEKT TEXHHYECKOW TOKYMEHTAIlMH, B TOM YHMCIIC MACIOpPTa Ha CpEICTBa
00y4eHHMsI, ”HCTPYKIIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011aCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOAAT YUEOHHKH, Y4EOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecneunBaroniyie 0OcBoeHHe y4eOHON AMCHUIUINHBI «MaTeMaTuka», peKOMEH0BaHHbIE
WIN JIONYILEHHbIE JUIS MCII0JIb30BaHMs B MPO(ECCHOHAIBHBIX 00pa30BaTE/IbHBIX OpraHU3aLuUsX,
peanu3ylomux 00pa30BaTeNIbHYI0 IPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B Mpejerax
ocoenus [TIICC3CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHUs.

bubnuoreunsiii ¢GoHJ MOXET OBITh JONOJHEH SHIMKIONEIUSMH, CIPAaBOYHHUKAMU,
Hay4HOH, HAYYHO-TIONYJISAPHOU U JAPYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B IPOLIECCE OCBOEHUS MPOrpaMMbl y4yeOHOW JUCHUIUIMHBI «MaTemMaThKa»

CTYJEHTBI JTOJKHBI MOJIYYUTh BO3MOKHOCTh JJOCTYTIA K 3JIEKTPOHHBIM YYEOHBIM MaTepuajam Io
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJHOM JAOCTyne B ceTh VHTepHEeT (3/IeKTPOHHBIM KHHIaM,
IpakTUKyMaM, Tectam, MaTepuanam EI'D u ap.).

6.2 UndopmaunonHoe odecrnieueHue 00yueHust

OcHoBHas JuTEPATYPA
AJredpa u Hayaja MatemMaTuyeckoro anaam3a. 10-11 kuiacc : 0a30BbIif M yriTyOJIEHHBIN
ypoBHU : yuebnuk / . A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u np.]. — 12-e u3n., crep.
— MockBa : Ilpocsemenue, 2025. — 463 c. — (Maremartuka: anrebpa W Hayaia
MaTeMaTHYeCKoro aHaimsa, reomerpus). — URL: https://e.lanbook.com. — Pexxum goctyma: mo
noanucke. (PITY)
I'eomerpusi. 10-11 kaacc : 6a30BbIi U yrinyOnéHuslid ypoBHu : yuebnuk / JI. C. Atanacss, b. B.
, B.®. byry3oB [u ap.]. — 12-e usn., crep. — Mocksa : [Ipocsemenue, 2025. — 287 ¢. —
(Matematuka: anrebpa W Hayaja MaTeMaTH4ecKoro asanusza, reomerpus). — URL:
https://e.lanbook.com. — Pexwum noctyna: mo noamnucke. (PITY)
AJredpa M Hayaja MaTteMaTudyeckoro anaam3a. 10-11 kuiacc : 6a30Bblif M yri1yOJeHHBIH
ypoBHU : yueOHuk / 1. A. Anumos, 0. M. Komsirun, M. B. Tkauésa [u ap.]. — 11 - e u3z. crep.
— Mocksa : IIpocemenne, 2023. — 463 c. — (Marematuka : anreOpa W Hauana
MaTeMaTh4deckoro ananusa, reometpus). (PITY). —100 sk3.
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Bbammvaxkos M.HU. Maremartuka Y4eOHUK Il CTYJEHTOB
npodeccuonansHoro odpazopanus / bammakoB M.U. - Mocksa :
(O6meobpazoBatenbable UCITUTLINHED). (PITY). — 30 3Kk3.
bammakos M.U. Maremaruka. 3agauHuk : y4eOHOE MOCOOWE JUISl CTYJIEHTOB YUPEKICHHM
cpennero npodeccuoHaibHOro obpazoBanus / bammakoB M.J. - Mocksa : Akagemus, 2025. —
432 c. (ObmeodpazoBatenbHbie TUCHUIITUHBL). (PITY) — 30 5k3.

JlonoiHUTeIbHAS JTUTEpaTypa
Auredpa U Hayajia MaTeMaTHYeCKOIro aHaju3a : 0a30BbI ypOBEHH : yueOHOE MocoOue Aiis
o0pa3oBaTeNbHbIX OpraHU3allid, pealu3yolux o0pa3oBaTelIbHbIE MPOTrPAMMBI  CPEAHETO
npodeccuonanbHoro oopasosanust  / I1I. A. Anumos, M. B. Tkauésa, FO. M. Konsrun [u ap.].
— 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 559 ¢. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pesxxum noctyna: mo mojmucke.
I'eomerpusi : 0az0BbIii ypoBeHb : yueOHOe mocobue ans 00pa3oBaTeNIbHBIX OpraHu3alui,
peanu3yronx o0pa3oBaTelbHbIC MPOrPAMMEI cpeaHero npodeccrnoHaibHOTO 00pazoBanus / JI.
C. Aranacsn, B. ®@. byry3zos, C. b. Kamomues [u ap.]. — 2-e u3a., crep. — Mocksa
[Mpoceemienue, 2025. — 303 ¢. — (Yueonuk CII0). — URL: https://e.lanbook.com. — Pexwum
JOCTYTA: 1O TOJIMUCKE.

YUPEKIACHUN  CPEIHETO
Axagemnus, 2025. - 288 c.

7. XapaKkTepHCTHKA OCHOBHBIX BH/I0B y4eOHOMH NeATeJIbHOCTH, KOHTPOJIb U OlleHKA
pe3yJibTaTOB Y4eOHOM IMCHMILINHBI.

KoHTponb M oOlieHKa pe3ylbTaToB OCBOEHHUS Y4E€OHOM AMCHUUIUIMHBI OCYILECTBIISETCS
npernojiaBaTeseM B Ipolecce NPOBEAECHUS NPAKTUYECKUX 3aHATHM, TECTUPOBAaHUS, a TaKKe
BBIIIOJIHCHU A O6yanOHIHMHC$I HHAUBHUAYAJIbHBIX 3a11aH1/1171 n HpOMG)Ky’l'O‘-IHOfI aTTCCTaHHCﬁ.

MeTobl KOHTPOJIS HallpaBJIeHbl Ha IPOBEPKY 00yYArOIIUXCSL:

v — BBIIOJIHATH YCJIOBUA 31aHUS Ha TBOPYECKOM YpPOBHE C IIPEACTaBICHUEM
COOCTBEHHOM MO3UIIUY;
v — J1IeJ1aTh OCO3HAHHBIN BBIOOP CIIOCOOOB AEHCTBUI U3 paHee U3BECTHBIX;
v —OCYIIECTBIISATh KOPPEKIHMIO (UCHpaBIEHUE) CIETaHHBIX OIIMOOK HAa HOBOM
YPOBHE IIpeUIaraeMbIx 3aJaHUM;
v — paboTath B TPYIIE U IPEICTABIATh KaK CBOO, TaK M MO3ULIUIO TPYIIIIHI
DopMbl "
Copnep:xanue XapakTepUCTHKA OCHOBHBIX BH/IOB [IeAITeILHOCTH | METOAbl  KOHTPOJsI H
o0y4aromuxcs OLICHKH pe3yJbTaTOB
(Ha ypoBHe Y4eOHBbIX AeiicTBHIl) o0y4eHust

Auaredpa

Paznen 1 IloBTopenme

Kypca
OCHOBHOM IIKOJIBI

MaTEeMaTUK

Paznen 2 Ilpsimble u

TIOCKOCTH B
NMPOCTPAHCTBE.
Koopannatsl U
BEKTOPBI B
NMPOCTPAHCTBE.

Pazgen 3 OcHoBBI
TPUTOHOMETPHH.

Marematrka (BKJIIO4as pasneisl «Anrebpa W Hadaia
MaTeMaTHYeCKOro aHanuzay, «['eoMeTpus», «BeposSTHOCTL
CTaTHCTHKAa») (0a30BbIH YpOBEHB) - TPeOOBaHMS K MPEIAMETHBIM
pe3yibTaTaM OCBOCHHs 0a30BOI0 Kypca MaTeMaTHKH JIOJKHBI
OTpaXKaTh:

- BIAJICHHE METOAaMH JIOKA3aTeNbCTB, AJITOPHTMAMH
peleHus 3a1a4; yMeHne GopMyIMpoBaTh ONpPEeTIeHUs, aKCHOMBI
W TEOpEeMBbl, TIPUMEHSATh WX, TMPOBOJIUTH JOKa3aTeIbHbBIC
paccyXJIeHus B X0JIe PElIeHNUs 3a/1a4;

- yYMEHHE ONEepUpOBaTh MOHATHAMHU: CTEIEHb YHCIa,
JorapuM 4YKcia; yMEHUE BBIMOJHATh BBIYUCICHHE 3HAUCHHU U
npeoOpa3oBaHus BHIPAKEHHH CO CTENECHSAMH U Jiorapudmamu,

peoOpa3oBaHus IPOOHO-PAIMOHATBHBIX BEIPAKCHHIA;

1. UuaTepnperanus
pe3yabTaToB HAOIIOAEHUH

3a JIESATSIIbHOCTHIO
obydJarorerocs B
npoiiecce OCBOCHUS
00pazoBaTeILHOM
MPOrPaMMBL.

2. CraproBas
JIMaTHOCTHKA TTOATOTOBKHU
oOyJaronuxcs 110
IIKOJIbHOMY Kypcy
MaTeMaTHKH, BBISBICHHC

MOTHUBAlUM K HU3YUCHUIO
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Tpuronomerpuueckue
bynkumnu

Pa3nen 4
IIpounsBoanasn
nepBoodopasHas
byHkunu

Pazngen 5.
MHoOrorpaHHuKH 7

TeJla BpalmeHusl

Pazgen 6. Crenmenu u

KOPHH. CrenenHas,
noKa3zaTejabHast u
Jorapupmudeckast
byHkunu

Pasnen 7
JJIeMeHTBI TeopuH
BEPOSITHOCTEM 7
MaTeMaTH4ecKou
CTATHCTHKH.

- yMEHHE OIepHpOBaTh TMOHATHUSAMH: paIlOHAIbHEIE,

WppalnuoHaIbHbIE, MOKa3aTeNbHBIC, CTETICHHEIC,
norapuMUUYECKHe, TPUTOHOMETPUYECKUE  YpaBHEHHS u
HEPaBCHCTBA, X CUCTEMBI,

- YMECHHE OICPUPOBATh TOHATHUSAMH:  (PYHKIIHSA,
HempepeiBHAas  (YHKIUSA,  MPOW3BOAHAA,  IepBooOpas3Hasd,

OTIpeNICJICHHBIA WHTErpaj; YMEHHE HaXOAWThb TPOU3BOJHBIC
JJIEMEHTApHBIX (YHKIWN, WCMONB3YS CIPABOYHBIE MAaTEPHAaIIbL;
HCCIICIOBATh B MIPOCTEHUINUX CITy4asx ()YHKIIMA HA MOHOTOHHOCTD,
HaxXOJUTh HaAWOOJBIINEG W HAWUMCHBIIUEC 3HAYCHHUS (DYHKIIMIA;
CTpOUTHh TpaUKM MHOTOWICHOB C WCIOJB30BAaHHEM armapara
MaTeMaTUYECKOT0 aHalu3a; NPUMEHSTh IIPOU3BOJHYIO IpHU

pemieHMH  337a4  Ha  JBIDKGHHE;  pemaTbh  HPaKTHKO-
OpPHEHTHPOBAaHHbIC 3aa4d Ha HAWOONBIIME ¥ HAMMEHBIINE
3HAYCHUS], HAa HAXOXKJCHUE ITyTH, CKOPOCTU M YCKOPEHHUSI,;

- yMEHHE OINEepUpOBaTh MOHATHSIMHU: pPALHOHATbHAS
byHKITMS, (hyHKIHS, (byHKITHS,

nmorapumudeckas (QYHKOHA, TPUTOHOMETPUYECKHE (YHKIUH,

MOKa3aTeNlbHast CTeTIeHHasI
oOpatHble (YHKIMH; yMEHHE CTPOUTH TpadUKH HW3YYSHHBIX
(GyHKUMH, MCMONB30BaTh Tpa)MKU MPU H3YYEHHH TPOLECCOB H
3aBUCHMOCTEH, NpH peIIeHHH 3amad M3 APYTuX Y4eOHBIX
MPEeMETOB | 3aJad W3 PeanbHOW KU3HH; BBIpaXaTh QopMyIamMu
3aBUCUMOCTH MEKAY BETMUUHAMHU;

- yYMEHHE pellaTh TeKCTOBBIC 3aJayd Pa3HBIX THIIOB (B
TOM YHMCIIe Ha TMPOICHTHI, AOJM W YacTH, Ha ABIKEHUE, PadoTy,
CTOMMOCTH TOBapOB M yCJIyT, HAJIOTH, 3a]1a4l

U3 O0lacTH yNpaBiCHUS JUYHBIMH W CEMEHHBIMH
(uHaHCaMH); COCTABIATH BBIPAXKECHUS, YpAaBHEHNUS, HEPABEHCTBA U
UX CHCTEMBbI II0 YCIIOBHIO 33Ja4M, HCCIIENOBATH IOJyYEHHOE
pellieHre ¥ OIIeHUBATh MPaBAONOA00HOCTh PE3yIbTATOB;

- yMeHHE MOHSTUSMH:

OTIEPUPOBATh cpeaHee

apudmernyeckoe, MeauaHa, HauOOJIbIIIEE M  HaWMEHBIIIES

3Ha4YCHUA, pasMax, JUCIIEpCus, CTaHAAPTHOEC  OTKJIIOHCHUC

YHCIOBOro HalOopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATDH
WHPOPMAIIUIO, TIPEICTABICHHYIO B TaONHIaX, Ha JUarpaMmax,
rpaduKax, OTPaXKamoLIyl0 CBOICTBAa pEaJbHBIX MHPOLIECCOB U
SIBJICHUH; TPENCTaBIATh MH(DOPMALMIO C IMOMOIIBI TaOIHL U
JUarpamm; MCCIIEIOBAaTh CTATUCTHUECKHE aHHBbIE, B TOM YHCIIE C
MPUMEHEHUEM IpaMueCKUX METOJIOB U SJIEKTPOHHBIX CPE/ICTB;

- yYMEHHE ONepHpOBaTH MOHATUSMH: CIIy4YalHBIA OMBIT U
cllyyaifHOe COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS; YMEHHE
BBIYHCIIATH

BCPOATHOCTL C  HCIIOJIb30BAHUCM Fpa(bI/I"ICCKI/IX

METOJIOB; TPUMEHATH (QOPMYJIBbl CIOKEHUS W  YMHOXXEHHUS
BEpOATHOCTEH, KOMOWHATOPHEIE (PaKTHI ¥ (POPMYIIBI IPU PEIICHUN
3aJ1a4; OI[CHMBATh BEPOSTHOCTU PEaJbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YaliHBIMH BEJIMYMHAMM, YMEHHE MPUBOAUTH IPHUMEPHI
MPOSIBIICHUsI  3aKOHA OOJNBIIMX YHUCEN B TPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUAX;

- YMCHHUC OICpUPOBATL INOHATUAMHA: TOUYKaA, IpsaMasd,

HOBOTO MaTepHaa.

3. Texymuit
KOHTpPOIIb B (hopme:

- YCTHOTO U
MIMCEMEHHOTO OMpOCa;

- TIPaKTUYECKHX
pabor;

- KOHTPOJBHBIX
pabot mo TemMaMm pas3zesnioB
JUCHUTUTAHE;

4. . MUrorosas
arrectauuss B (opme
JK3aMeHa
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IJIOCKOCTB, MIPOCTPAHCTBO, ABYIPAaHHBIN YTOJI, CKPEIUBAIOIIHECS
NpsMble, MapauIeNbHOCTh M MNEPNEHIANKYISPHOCTh MNPSAMBIX U
IUIOCKOCTEH, Yrol MEXKIY HpPSIMBIMH, YTOJ MEXIy MNpsAMOH M
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH, PACCTOSIHUE OT TOUKH JI0
IJIOCKOCTH, PAcCTOSHUE MEXIY MPSAMBIMU, PAcCTOSHUE MEXIY
IUIOCKOCTSIMM; YMEHHE MHCIIONB30BaTh IPH PEIICHHH 3ajad
H3y4YeHHBIE (PaKThl U TEOPEMBI IUTAHUMETPHU; YMEHUE OLICHUBATD
pa3Mepsl 0OBEKTOB OKPY’KAIOIIEro MUPA;

- yYMEHHME ONEepUPOBaTh MOHATHSAMH: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKa, KyO, TMapajulelenunes, Mpu3Ma,
nupamuzaa, ¢Gurypa ¥ NOBEPXHOCTh BpAILIEHUs, LMIMHAP, KOHYC,
map, cdepa, cedeHuss QUTYPHl  BpaIIeHUs, IUIOCKOCTb,
Kacaromasicsi cepsl, HWINHIPA, KOHyCa, IJIOLAAb IOBEPXHOCTH
MUPAaMHIBL, IPU3MBI, KOHYCa, IUIMHAPA, IUomans chepsl, 00bEM
Ky0a, IpsMOYroJsHOrO Hapajuieienunesa, MUPaMuabl, PU3MEI,
LWINHIPA, KOHYCa, [1apa; yMEHnEe H300paxkaTb MHOTOIPaHHUKU U
MIOBEPXHOCTH BpAaIllEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; 3HAKOMCTBO
C CHMMETPHSAMHU B IPOCTPAHCTBE; 3HAKOMCTBO C IpPAaBHIBHBIMU
MHOTOTpaHHHUKAMH;

- YMEHHE ONEpUPOBaTh TOHATHAMH: JIBIJKCHUE B
MPOCTPaHCTBE,  NOJOOHBIE  QUIYpsl B MPOCTPAHCTBE;
WCTIONB30BaTh OTHOLICHUE TJIOMIACH TOBEPXHOCTEH W 00BEMOB
MOOOHBIX (UTYp TIPH PEIICHIUH 33124,

- YMEHHE BBIUUCIISITH TeOMETPUYECKIE BETUUHHBI (JJTHHA,
yroi, mJomans, 00beM, IUIOMAAb I[TOBEPXHOCTH), HCIIOJIbB3YS
H3y4YeHHbIE (HOPMYIBI K METO/BI,

- yYMEHHE OIEepUpPOBaTh MOHATUAMU: MPAMOYTOJIbHASL
CHUCTEMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpa, CKAJIAPHOE TIPOU3BENEHUE, YToll MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, MPOM3BEACHNE BEKTOpA HAa YHCIIO; HAXOIUTH C
MOMOIIBI0 M3YYEHHBIX (POPMYT KOOPJIWHATHI CEpelnHbl OTpe3Ka,
pacCcTOsSIHUE MEXIY IByMs TOUKaMH;

- YMEHHE BbIOMpPATh NOAXOAAIINI N3YICHHBIH METOA JUIS
pelieHus 3a/la4d, pPaclo3HaBaTh MaTeMaTH4ecKue QaxKThl |
MaTeMaTHYECKHEe MOAEIH B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B  HMCKYCCTBE; YMEHHE IPUBOJUTH IPHUMEPEI
MaT€MAaTHYECKUX  OTKPBITHA  POCCHUHCKOM M MHUPOBOH
MaTeMaTHYECKOH HAYKH.

- YMEHHE OIEpUPOBaTh MOHATHUSAMU: OIPEICIICHUE,
aKCHOMa, Teopema, CIIEICTBUE, CBOIICTBO, NIPU3HAK,
JIOKa3aTeNbCTBO,  PABHOCHIBHBIE  (OPMYIMPOBKH;,  yMEHHE
(dopMynupoBaTb OOpaTHOE M IPOTHBOIOJIOKHOE YTBEPXKICHUE,
[PUBOANTH NPUMEPBl U KOHTPIPHUMEPHI, HCIIONB30BaTh METO]
MaT€MaTHYECKOH  HMHIAYKUWHU;  [OPOBOJAMTH  JOKAa3aTelbHbIC
paccyKIeHus IpU peUIeHUM 3a4ad, OLICHMBATh JIOTHYECKYIO
[IPaBUIIbLHOCTh PACCYKJICHUI;

- YMEHUE OIEPUpPOBaTh IMOHATUSAMU: MHOXKECTBO,
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[IOJIMHOXKECTBO, ~ OIIEPALUU HaJl MHOXECTBaMH; YyMEHHE
UCTIONB30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapat IS
ONMCAHUS PEAIbHBIX IPOLECCOB U SIBICHUM W TPH PEIICHUU
3aJa4, B TOM YUCJIE U3 APYT'HX YUCOHBIX IPEIMETOB;

- yMEHHE OIepHPOBaTh MOHATUSIMHU: Ipad, CBA3HBIN rpad,
IepeBo, LMK, Ipad  Ha IUIOCKOCTH; YMEHHE 3aJaBaTh H
ONHUCHIBATH Tpadpl pPasIMYHBIMH CIIOCOOAMH; HCIIOJIb30BATh
rpadsl IPH peIIeHUH 3a1ad;

- yMeHHE CBOOOIHO OMNEpUpOBaTh2 MOHATHIMU:
codyeTaHWe, IMEpPEeCTaHOBKA,  YHCJIO  COYCTAaHWH,  YHCIIO
[EepecTaHoBOK;  OuHOM  HbrOTOHa;  yMeHHe  NPUMEHSTH
KOMOWHaTOpHBIE (PAKTHI U pacCCYKACHHUS AJIs peILeHUs 3a/1a4;

- yMEHHE OIEepUPOBATH MOHATHAMMU: HATYpaJIbHOE YHCIIO,
LEJIOE YHCIIO0, OCTaTOK [0 MOXYJI0, PAalMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIO, MHOXKECTBAa HATypalbHBIX, LEIbIX,
palMOHATIbHBIX, ACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, anmroputm EBknupa npu
pelieHny 3agad; 3HAKOMCTBO C Pa3IMYHBIMU IO3MLMOHHBIMHU
CHCTEMaMH{ CUUCIICHHUS;

- yMeHHe CBOOOIHO OIEpUpPOBATh MOHATUSIMH: CTEICHD C
LEJIBIM II0Ka3aTeleM, KOPeHb HAaTypaJbHOW CTENEHH, CTENEHb C
pallMOHAJBHBIM IOKa3aTelneM, CTENeHb  C JICHCTBUTENbHBIM
(BeIlIeCTBEHHBIM) ITOKA3aTENEeM, JIOTaprU(M YUCIIa, CHHYC, KOCUHYC
U TaHT'€HC MPOU3BOJILHOTO YUCIIA;

- YMEHHE OIEpUpOBaTh MOHATHUSMH: TOXKIECTBO,
TOXKIECCTBEHHOE MpeoOpa3oBaHuE, YypaBHEHHE, HEPABEHCTBO,
crcTeMa YpaBHEHHH U HEPaBEHCTB, PABHOCHIHLHOCTH ypaBHEHUH,
HEpaBEHCTB M CHUCTEM, palUOHAIbHBIE, HppPalHOHAIBHBIC,
MOKa3aTeNbHBIE, CTEIICHHBIE, norapudMuueckue,
TPUTOHOMETPUYECKUE YpaBHEHUs, HEPABEHCTBA W CHCTEMBEI,
YMEHHUE pellaTh ypaBHEHUs], HEPAaBEHCTBA M CUCTEMBI C TOMOIIBIO
pa3IMYHBIX IPHEMOB; pellaTh ypaBHEHUS, HEpPaBEHCTBA U
CHCTEMBI C TIapaMeTPOM;IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX
CHCTEMBl ISl PELICHHs MaTeMaTH4ecKuX 3afad M 3a4ad U3
pa3NMYHBIX 00JacTell HAyKH W peallbHOW JKU3HH,

- yMeHHe cBOOOJTHO ONEpPHUPOBaTh MOHATUSAMH: Tpaduk
¢dbysakrn, obpaTHas QyHKIUS, KOMITO3UIUS (QYHKIUHA, THHEWHAS
(dyHKIMS, KBapaTHIHas QYHKIHSA, CTeIeHHast GYHKIUS C [ENbIM
MokasaresieM, TPUTOHOMETpHUYECKHEe  (YHKLUMH, OOpaTHbIE
TPUTOHOMETPUIECKUE ¢byHKINH, MoKa3arebHas "
norapupmudeckas  (QYHKIMH; yMEHHE CTPOUTb  IpaduKu
(yHKUMH, BBIMONHATH MNpeoOpa3zoBaHusi TrpaduKoB QYHKIUI;
YMEHUE UCNONIb30BaTh rpadukn QyHKIMHA Ui U3yYeHUs
MPOLIECCOB M 3aBUCHUMOCTEH NpH pelIeHUH 3afad M3 JIpyrux
Y4eOHBIX TPEJAMETOB W W3 PEaTbHOW JKU3HH, BBIPAXKaTh
dbopMynaMu  3aBUCHMOCTH  MEXJIy BEIHMYMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UYETHOCTh  (YHKLUH,
MEPUOJIMYHOCTh  (DYHKIINH, OTPaHUYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTb (PYHKIHH, SKCTpeMyM (YHKUWH, HauOojbliee U
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HaWMEHbIlIeE 3Ha4YeHHWEe QYHKIUH Ha TPOMEXKYTKE; yMEHHUE
MPOBOJNTE HWCCHENOBaHUE (YHKIUH; YMEHHE WCIIOIbh30BATh
cBoiictBa W Tpaduku GYHKOMHA [ peNIeHds YpaBHEHUH,
HEpaBEeHCTB M 3ajad C I[apamMeTpaMu; H300pakaTb Ha
KOOPJIMHATHOM TIIJIOCKOCTH MHOXKECTBA PCUICHHI ypaBHEHHIHA,
HEPaBEHCTB U UX CUCTEM;

- YMEHHE CBOOOIHO ONEPUPOBATh IMOHSATHIMH:

MIOCJIC/TI0BATEIILHOCTD, apudmeTnaeckas nporpeccus,
reoOMeTpUuecKasi  Tporpeccs,  OECKOHEYHO  yObIBaromIas
reoMeTpryecKas nporpeccus; yMeHHE 3a/1aBaTh

[I0CJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBI PEKYPPEHTHBIX
hopmys;

- yMEHHE OIEepUPOBATh IOHATUSIMH: HEIPEPHIBHOCTD
(yHKIIMHA, acMMOTOTHI Trpaduka QyHKOWW, TepBas W BTOpas
Mpou3BOAHAA (DYHKIMH, TECOMETPUUECKUI U (U3NYECKUN CMBICTT
MIPOM3BOAHOM, TIEpBOOOPA3HAs, ONPEeIEHHBIN HHTETPall; YMEHHE
HaXOIUTh ACHMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCIISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HULIUH
(GyHKUMH, HAaXOAWTh YypaBHEHHWE KacaTeIbHOM K rpaduky
(yHKIMW,  yYMEHME  HWCIONb30BaThb  MPOW3BOAHYIO  JUIA
uccnenoBanus QyHKUNH, [UIS HAXO0KICHNS HAMITYUIIETO PeIICHHUS
B TMPUKIAAHBIX, B TOM 4YHCJIC COINHAIBHO-3KOHOMHYECCKUX u
¢u3nueckux 3agadax, sl ONMpelesieHns] CKOPOCTH U YCKOPEHHUS;
HaXOAUTh IUIOIAAX | 00BbEMbl (PUIYp C ITOMOILBIO MHTETpaja;
3HaKOMCTBO C MaTeMaTH4YeCKUM MOJEIHpPOBAaHHEM Ha NpuMepe
G depeHIMATBHBIX YPaBHEHHI;

- YMCEHHUC ONICPUPOBATH NOHATHAMU. KOMIIJICKCHOC 4YUCJIO,
COMPSsPKCHHBIE  KOMIUICKCHBIC YHCJIda, MOAYJb U aprymeHT
KOMIUICKCHOTO 4Hucnia, (opMa 3alMcH KOMIUIEKCHBIX YHCEN
(reoMeTpuueckasi, TPUTOHOMETpPHUECKass W anreOpanveckas);
YMETh MIPOU3BOJUTD apupmeTHyecKue JIeHCTBUS c
KOMIUIEKCHBIMH ~ YHCJIaMH;, 3HAKOMCTBO  C HCIOJb30BAaHHUEM
KOMIIJICKCHBIX YHCECIJI,

- yMeHHE CBOOOJHO ONEpHUPOBATH MOHATHSIMU: CpEIHEE
apudmeTndyeckoe, MenuaHa, HauOoibllee W  HaWMEHbIIEe
3HAYEHUs, pa3Max, IUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE IS
ONMCAHMS  YHUCIOBBIX  JAaHHBIX;  YMEHHE  HCCIEIOBaTh
CTaTUCTUYCCKUC JaHHBIC, B TOM YHCJIC C TIPUMCHCHHUECM
rpadMUecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpaduyuecKu
HCCIIEIOBaTh COBMECTHBIC HAOIIIOJICHUS C TOMOIIBIO JHarpamMm
paccenBaHMs U IMHEHHON perpeccuy;

- YMEHHE HaxOJUThb BEPOSATHOCTH COOBITHH C
HCIIO0JIBb30BAHUEM Fpaq)I/IT-IeCKI/IX METOOOB, IIPUMCHSATH JJIA
pemieHus  3amad  (QOpPMYJBl  CIIOKEHHS W YMHOXKEHUS
BEpOsITHOCTEH, (OpPMYNly TIOJHON  BEpOSITHOCTH, (OpPMYITy
Bepruymnm, komOuHatopHble (akTel W (QOPMYIBL, OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIA;

- YMEHUE ONEpUPOBaTh OHATHAMMU: ClIy4aiiHas BEJINUMHA,
pacmpesieieHue  BEpOSITHOCTEH, MaTeMaTH4eCKOe OXHJaHUE,
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JUCIIEpCUsl U CTaHIAPTHOE OTKJIOHEHHUE CIIydailHON BEIMYUHBI,
(YHKUMU  pacmpelelieHHs W IUIOTHOCTH — PaBHOMEPHOTO,
[IOKA3aTeIbHOTO W HOPMAJIBHOI'O PpACHpENEIEHUM; yMEHHe
WCTONB30BaTh  CBOMCTBA W3YYCHHBIX pacHpeAeieHuil  JUIs
pelieHns 3a4ad; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBLIMX
YHCeN, METO/bl BEIOOPOYHBIX MCCIIEOBAHUM; yMEHHE IPUBOIUTh
MpUMEPHI TPOSIBICHUS 3aKOHA OONBIINX YHCEN B MPUPOAHBIX H
OOIIIECTBEHHBIX ABJICHUSX;

- yMeHHe CBOOOIHO OMEpHPOBaTh MOHATHSIMH: TOYKa,
npsMasi, TNIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, MIOCKUH yrod,
JBYTPAaHHBIM yroy, TPEXTPaHHBIM Yroy, MEpEeCceKAOIIHNECs,
napajienbHble U CKpeIlMBaroIuecs NpsMbIe, MapaiebHOCTh |
NEPIEHINKYIIPHOCTE HPSAMBIX M IUIOCKOCTEH, YIold MEXay
HOPSMBIMH, YTOJd MEXIY NPsIMOH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; yYMEHHE HCHOJIb30BaTh MPH PEIICHUH 3a/adu
n3y4yeHHbIE (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepsl 00OBEKTOB B OKPY)KAIOIIEM MHpPE; YMECHHE OIEPHPOBATH
MOHATHSIMU: MHOT'OT'PaHHUK, CeueHHe MHOT'OTPaHHUKa,
MPaBWIbHBIA MHOTOTPAaHHHUK, MpHU3Ma, NUpamuna, ¢urypa u
MMOBEPXHOCTh BPAIICHHUS, IIWIMHAP, KOHYC, map, chepa, pa3BepTka
MIOBEPXHOCTH, CEYECHUSI KOHYCa W LWIMHAPA, HapajulelbHble OCH
WJIM OCHOBAaHHMIO, CEUYEHHE Iapa, TNIOCKOCTh, Kacaromasics chepsl,
HWINHAPA, KOHYCA, YMCHHUC CTPOUTH CCUYCHUC MHOI'OIrpaHHHKA,
n300pakaTb MHOTOI'PAaHHUKH, (PUTYPHI M IOBEPXHOCTH BPAIICHUS,
HUX CCUCHHA, B TOM UYHCJIC C INOMOIINBIO 3JICKTPOHHBIX CPCIACTB,
YMEHHE MPUMEHATh  CBOMCTBA  TIEOMETpPHYECKHX  (Uryp,
CaMOCTOSITEIBHO  (JOPMYJUPOBATH  ONpPENENCHUS H3y4aeMbIX
q)Hpr, BblABHUI'aTh THUIIOTE3bI O CBOiCTBax U TIpHU3HaKax
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WIIM OIPOBEPIaTh HX;
yMEHHUE MPOBOJIUTH KiacCUPHUKANUO (GUTYp TO pa3iIndHbIM
MPU3HAKAM,  BBINOJHATH  HEOOXOIMMBIE  JOIOJHUTEIbHbBIE
MOCTPOCHUS;

- yMeHHe CBOOOJHO OTNEepPHPOBATh MOHITUSMHU: TIOMIAb
¢urypsl, 00bEM GUrypsl, BEIMYMHA yIJIa, PACCTOSHUE OT TOYKU
JI0 TIJIOCKOCTH, PACCTOSHUE MEXIY IMPSIMBIMHU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMM, ~ IUIOaAb  cQephl, IUIOMAAb  IOBEPXHOCTH
NUpaMHUIBl, TNPHU3MBI, KOHyca, LWIMHApA, O0O0bEM KyOa,
MNPSMOYTOJILHOTO — TapajuleNienunena, NUpaMUJIbl,  [IPH3MEI,
LWINHIPA, KOHYCA, [Iapa; YMEHUE HAXOAUTh OTHOIIEHHE 00BEMOB
MoJOOHBIX GUTYD;

- yMEHHE CBOOOJHO OIEpUPOBATh HOHATHAMHU:
JBIDKEHHE, TTapaJuIebHBIA IEPEHOC, CHMMETPHS Ha MJIOCKOCTH H
B MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mo100uMs, OJ00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHBIE M MOAOOHBIE (DUTYPHL, B
TOM 4YMCIIE B IIPUPOAE, MUCKYCCTBE, ApXUTEKType; yMEHUE
HCIIOJIB30BAaTh T€OMETPUUYCCKUEC OTHOLICHUA, HaAaXoOaUThb
reoMeTPUYECKHE BEIMUMHBI (JUIMHA, YroJ, IIomaas, 00beM) MpH
peIeHny 3a1ad U3 APYTUX YIeOHBIX MPEAMETOB U M3 PeajbHOM
KU3HH;
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- YMEHHE CBOOOJHO OINEpUPOBATh MOHATHIMU:
MPSAMOYTOJIbHASL CUCTEMa KOOPAHHAT, BEKTOP, KOOPIUHATHI TOUKH,
KOOpJIMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHUE BEKTOPA
HAa 4YHCJO, pa3loXKEHWe BeKTopa MO 0asucy, CKaIsIpHOE
MPOU3BENICHUE, BEKTOPHOE  IPOU3BEICHUE, YIrOl  MEKIY
BEKTOpaMH; YMEHHUE HCIIOb30BaTh BEKTOPHBIN M KOOPIMHATHBIH
METOJl JUIS PEIICHUS TeOMETPUYCCKUX 3a7ad M 3a7ad JPYrHux
Y4e0HBIX TPEIMETOB; 3HAKOMCTBO C MOHITHAMH: MaTpula 2X2 H
3x3, ompenenuTenab ~ MaTPUIBI, TEOMETPUYCCKUNH  CMBICI
OTIPEACITUTEIIS;

- YMEHHE MOJICIIMPOBATh PEalbHBIC CUTYAIlUH Ha S3bIKE
MaTEeMaTHKH;, COCTaBJISITh BRIPAKEHUS, YPaBHCHUS, HSPABCHCTBA U
WX CHCTEMBI MO YCIIOBHIO 3aJIa4M, WCCIICAOBATH TOCTPOCHHBIC
MOJIENN c WCIIOJIb30BAHAEM ammapara anreOpel,
HMHTEPIIPETUPOBATh TIOJTYYCHHBIN pe3yJbTart; CTPOUTH
MaTeMaTHYECKHEe MOJICNTH C MOMOIIBI0 TeOMETPUICCKUX MOHATHIH
U BCJIMYHH, PCHIATh CBA3aHHBIC C HUMH HNPAKTUYCCKUEC 3adavdu;
COCTaBIIAITh BEPOSATHOCTHYIO MOJENb M HWHTEPIPETUPOBATH
MONYYCHHBIA  pe3yibTaT, peniath  MPUKIagHBIE  3a]a4u
CpeAcTBaMHM MaTeMaTHYECKOTO aHAJIN3a, B TOM YHCJIE COIMAIbHO-
SKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMEHHE BBIOMPATH MOJIXOMSIIUNA METOM JJIs PEUICHHS
3aga4yyd; IOHMMAaHHUC 3HAYMMOCTH MATCMAaTHKU B U3YYCHUHU
MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB M SIBICHHUN; yMEHHE
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHUE TPHBOJAUTH MPHUMEPhl MATEMATHUCCKHX  OTKPBITHI

pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HayKH.

HnaHpreMHe JIMYHOCTHBIC PE3YJIbTATHI B XO0AC pCaiu3alliu ITPOTrpaMMbI

JTUCHUILINHEBI MaremaTtuka
Kopn
JIM4HOCTHBIE Pe3yIbTATHI JMTHOCTHLIX
pe3yJIbTaToB
peaju3aiuu NporpaMMbl BOCIIUTAHUS
peann3anun
(Oeckpunmopel) NMPOrpaMMBbI
BOCIIMTAHUSA
[TposBisIOIINI ¥ TEMOHCTPUPYIOIIHMI YBaKEHUE K JIFOASAM TPY1a, OCO3HAIOIINN [IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (HOPMUPOBAHUIO B CETEBOW Cpele JTUYHOCTHO U JIP 4
PO eCCHOHAITBHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO CIIEIa
3aboTsmuiics 0 3alIUTe OKPYKAIOIIEH Cpelibl, COOCTBEHHOH U Uy>k0il 6€30MacHOCTH, B TOM JIP 10

gucie nuppoBon

CneuuansHocTh 35.02.12 CanoBo-napkoBoe U JTaHAIIAQTHOE CTPOUTEIHCTBO

JInuHOCTHBIE pe3yJIbTaThI

peain3allu NporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCI€BbIMUA Tp660BaHI/lﬂMH

K J1€JIOBBIM Ka4e€CTBaM JINYHOCTH

[IposBrnstonuii coO3HATETLHOE OTHOLIEHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
ycrnenrHo npoecCHOHATBHON U 00IIECTBEHHOM IeATeTbHOCTH

JIP 14
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['0TOBHOCTB M CLIOCOOHOCTH MPOABJIATH YHUBCPCAJIIbHBIC YMCHHA U HABBIKU ITPU BBIITOJIHCHUN
CMCXKHBIX BUIOB HpO(I)eCCI/IOHaJIBHOI‘/JI ACATCIIBHOCTH C YUCTOM CC30HHOCTHU TpyHda

JIP 18

['0OTOBHOCTB U CIIOCOOHOCTH MPOABJIATH HABBIKU HpGI[HpHHHMaTCJIbCKOfI JACATCIIbHOCTH.

JIP 19

CrnermanpHoctu 54.02.01 Jluzaiin (1o oTpaciisam)

JInuHOCTHBIE pe3yJIbTaThI

K J€JIOBBIM Ka4YeCTBaM JINYHOCTH

peajiu3alnuu NporpaMMbl BOCIIUTAHMS, ONIpeJe/ieHHbIe OTPacjeBbIMH TPeOOBAHUAMHU

BriOuparomnuii onTuManbHble CIOCOOBI pelIeHns TPOPECCHOHATBHBIX 33]]a4 Ha OCHOBE
YBa)KEHUS K 3aKa34YMKY, IOHUMAHHUs €ro noTpedbHocTel

JIP 13

CrnernmanpHoctu 38.02.01 DxoHOMHKA U OyxTayTepckuit yder (1mo orpacisam), 38.02.06

dunancel

JIN4YHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUS, ONIPEACJICHHBIC OTPAaC/I€BLIMU TpeﬁoBaHI/IflMI/I

K 1€JJO0BBIM Ka4e€CTBaM JIMYHOCTH

Cobmoaronuii B CBoeH MpodeCCHOHATBHON IeATETbHOCTH STUICCKUE TTPUHIIUAIIBI: YSCTHOCTH,
HE3aBHCUMOCTH, TMPOGECCHOHANBHOIO CKENTHIM3Ma, MPOTHUBOJCHCTBUS  KOPPYHIHUH U
OKCTPEMU3MY, 06J1a11a}01111/11?1 CUCTCMHBIM MBLIIIJICHUEM M YMCHHCM IPHHUMAThL PCHICHUC B
YCIIOBUSIX PUCKA M HEOMPEIEICHHOCTH

JIP13

CoOTBETCTBYIOIIMI  OXUIAHUAM  paboTomaresnell:  MPOEKTHO-MBICTAIUH, 3PPEKTHBHO
B3aMMOJCHCTBYIOIIMNA C WICHAMHU KOMAaHIbl M COTPYJHUYAOIIUNA C JOPYTMMH JIIOAbMH,
OCO3HAHHO BBIMOJHSIOMNN TpodeccHoHaIbHbIe TPeOOBaHUS, OTBETCTBEHHBIH, MyHKTYaJIbHBIH,
JIUCLUIUIMHUPOBAHHbIM,  TPYAONIOOUBBIM, KPUTHUECKHM  MBICISIIIUM, HalEJeHHBIH  Ha
JOCTUKEHHE MTOCTABJICHHBIX 1eJIel; IEMOHCTPUPYIOIIUK TPO(ECCHOHATIBHYIO JKU3HECTOMKOCTD

JIP14

OTKpBITHINA K TEKYIIMM U MEPCIIEKTUBHBIM U3MEHEHHUSIM B MUPE TpyZa u npodeccuit

JIP1S
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