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[TosicHuTenbHAA 3aMKCKa

OO6m1as xapakTepucTUKa y4eOHOU TUCIUTUINHBI

MecTo yueOHON AMCHUITIIMHBI B yYEOHOM IUIaHE

Pe3ynbrathl 0ocBOCHUS Y4€OHOM TUCITUTUINHEI

TemaTnyeckuii aaH y4eOHOU TUCUUTIIIUHBI
MarepuanbHO-TEXHUYECKOE U yUEOHO-METOUUECKOE 00ecrieueHne

XapakTepucTUKa OCHOBHBIX BUJOB JACSATEILHOCTH 00YUaIOIINXCS,
KOHTPOJIb U OIICHKA PE3yJbTaTOB YUeOHOMN AUCIUTUIMHBI



1. IMosichuTeabHAs 3aNMCKA

1.1. Ob6aacTs npuMeHeHus padoyeil MPOrpaMMbl

PaGouas mporpamma yueOHON TUCHUILIIMHBI MaTemaTruka 0011eo0pa3oBaTeIbHOTO ITUKIIA
SIBJISIETCSL 4aCThIO MPOTpamMMbl MOJTOTOBKH CHEIUANNCTOB cpeaHero 3BeHa (manee [MIICC3) B
cootBercTBUU ¢ PI'OC no cnenuanbHocTsM CIIO, peanuzyeMbiX B akaJIeMUH.

1.2. HopmaTtuBHas 06a3a 11s pa3padorku padoyeil nporpamMmsl:
PaGouas nporpamma paspaboraHa Ha OCHOBE

o @denepalibHOTO TOCYJAPCTBEHHOTO  00pa3oBaTEeNIbHOTO CTaHAapTa CPEAHEro
(mosmHOTO) OO0MIETO OOpa3oBaHUsA, OOpa30BaHMs, YTBEPXKICHHOTO MpPHKa3oM MUHHUCTEPCTBA
obOpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (pen. ot 12.02.2025), 3aperucTpupoBaHo B
Muntocte Poccun 7 utonst 2012 r. No 24480, peanmuzyemoro B npenenax [IIICC3 ¢ yderom
npoduis moayyaemoro npodeccuoHanabHOro 00pa30BaHuUS;

o IIpukaza MunucrepcrBa npocsenieHuss PO or 24 asrycra 2022 Ne 762 (pea. ot
20.12.2022), 3apeructpupoBanHoro MunucrepcrBom toctumuu PD 21.09.2022 N 70167) «O6
yrBepxaeHun [lopsaka opraHuzanuu M OCYHIECTBICHHS OOpa3oBATENbHOW AESITENBHOCTU IO
o0pa3oBaTeNbHbIM MIPOTPaMMaM CpeIHEro MpodeccuoHanIbHOro 00pa3oBanus';

o [Tpukaza MunucrepcrBa npocsenienus PO ot 05 asrycra 2020 Ne885/390 (pen.
or 18.11.2020), 3apeructpupoBaHHOro MmuHHCTEpCcTBOM OCTHIMH P®D (per.Ne 59778 ot
11.09.2020) «O npakTUYECKOM MOATOTOBKE 00YJAIOIIUXCSI.

o [Ipukaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne43S,
3apeructpupoBaHHoro MunucrepctBoM toctunuu P® (per.Ne 59784 ot 11.09.2020) «O6
yrBepxaeHun [lopsaka opraHu3zanuu M OCYIIECTBICHHS OOpa30BATENbHON AESITENBHOCTU IO
OCHOBHBIM IIPOrpaMMaM Mpo(dheccunoHaNTbHOT0 00yYSHHY;

o [Ipukaza MunuctepcrBa npocseuieHust Poccuiickoit @enepauuu ot 27.12.2023
Ne 1028 "O BHeceHMHM W3MEHEHUN B HEKOTOpBIC MPUKa3bl MUHKMCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @eaeparuu 1 Munucrepcerba npocsenienus Poccuiickoit denepannu, Kacarouyecs
(denepanbHBIX  TOCYJAapCTBEHHBIX  00pa30BaTENbHBIX  CTAHJApPTOB  OCHOBHOIO  OOILEro
oOpa3oBaHus U cpenHero oduero oopasosanus” (3apeructpuponan 02.02.2024 Ne 77121);

o @denepalibHbIX TOCYJApCTBEHHBIX OOpPa30BaTEIbHBIX CTAaHAAPTOB CPEIHEro
po¢eCCHOHATLHOTO 00pa30BaHMs MO CHEIMATBHOCTSIM:

. 08.02.01 CtpouTenbecTBO M KCILTyaTalus 30aHUM U COOPYKEHHM, YTBEPKACHHOTO
npukazoM MuHucrepctBa npocBemieHuss Poccuiickoit @enepauyu Ne 442 ot 25.06.2024r.,
3aperucTpupoBaHo MunuctepcTBoM roctuimu (per. Ne 78925 ot 25.07.2024r.)

. 08.02.12 CTpouTensCTBO W DKCIUTyaTalus aBTOMOOWIBHBIX JAOPOT, adpOApOMOB U
TOPOJICKUX IyTeH COOOIIEHMs, YTBEP)KIEHHOTO MpHKa3oM MMHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepaunn Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHUCTEPCTBOM HOCTULIUU
(per. Ne 7765701 24.06.2024r.)

o 08.02.13 «MoHTa)Xx W HKCIUTyaTallsl BHYTPEHHUX CAaHTEXHUUYECKHUX YCTPOWCTB,
KOHIUIIMOHUPOBAHUS BO3JlyXa W BEHTUJISAIUN», YTBEPXKICHHOTO NpHUKa3oM MHUHHCTEpPCTBA
oOpazoBanust M Hayku Poccuiickoit ®enepaumn Ne 1094  or 17.12.2022r., 3apeructp.
MunucrepctBoM roctunuu (per. Ne 721100t 24.01.2023r.)

o 21.02.19  3emiieyCTpOiCTBO,  YTBEPKACHHOI'O  INpPUKAa30oM  MMHHHCTEPCTBA
npocsemenuss Poccniickoit @epepannu Ne 339 ot 18.05 2022 1., 3apeructp. MuHHCTEPCTBOM
toctuniuu (per. Ne 68941 ot 21.06.2022r.)

. 08.02.15 MudopmanroHHOE MOAETUPOBAHUE B CTPOUTEIHCTBE, YTBEPHKICHHOTO

npukazoM MunucrepcrBa npocsemenuss Ne 531 or 13.07.2023 r., 3apeructp. MuHHCTEpCTBOM
toctunuu (per. Ne 74854 ot 17.08.2023r.)



[TpumepHoOil paboyeil mporpammbl 001e00pa30BATENILHON AUCHUIUIHHBL «MaTeMaTHKa»
Ut ipopecCHOHABHBIX 00pa30BaTEeNbHBIX OpraHU3aIil YTBEPKIeHHOU Ha 3aceganuu CoBeTa 1o
OLIEHKE COJIEp)KaHUsI W KauecTBa NPUMEPHBIX pabouumx NporpaMM o001eo0pa3oBaTEIbHOIO H
COILIMAJIEHO- TYMaHUTAPHOTO IIHKJIOB CPEAHETro mpodeccuoHanbHoro oopasosanus [Ipotokon Nel4
ot «30» HostOpst 2022

1.3. Heau yyeOHOM M CHUTITHHBI:
CopeprxaHue nmporpaMmbl «MaTeMaTHKa HAIIPABJICHO HA JOCTHIKCHHUE CIICAYIONUX
nesein:

- (GopMHpOBaHUE LEHTPAIBHBIX MAaTEMAaTHUECKUX HMOHATHH (YMCII0, BEIMYHHA,
reoMeTpuueckas  (Gurypa, mepeMeHHas, BEPOSATHOCTh, (YHKIUS), O00ECIEeYHBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa3oBaHus 00yJarOIUXCS;

- [IOJIBEICHUE YYaIUXCsl HAa JOCTYIIHOM MJI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMaTHKU U OKPYKAIOLIEro MHUpa, MOHMMaHUE MAaTEeMAaTHKH KaK 4acTu OoO0Iuen
KYJbTYpPbI UEJIOBEUECTBA;

- pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEM yuammxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENIbCKUX YMEHHUM, KpUTUYHOCTH MBILIUIEHUSI, UHTEpEca
K U3y4EHHIO MaTEMaTUKH;

- ¢dopmupoBaHre (yHKIMOHATIHHOH MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaT€MaTUYECKUE aClEKThl B PEaJIbHbIX KU3HEHHBIX CUTYyallUsX U MPU U3YHYEHUU
JPYTUX y4eOHBIX MPEAMETOB, MIPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OpMyIUPOBAThH
UX Ha f3bIKE MaTEeMaTUKUd M CO3JaBaThb MaTeMaTUYECKUE MOJENIM, NPUMEHSATh OCBOEHHBIN
MaTeMaTHYECKUN anmnapar I peleHus IIPAKTUKO-OPUEHTUPOBAHHBIX 3azad4,
MHTEPIPETUPOBATh U OLICHUBATh I1OJy4ECHHBIE PE3YJIbTATHI .

OCHOBHBIE JTMHHUHU COJIEPKaHMsI Kypca MaTeMaTHKH: «Hucia U BBIYUCICHU», «Anredpa»
(«AnreOpanyeckre BbIpaKeHUs», «YpaBHEHUsS M HepaBeHCTBa»), «Hauama maremaTnuyeckoro
aHanuza», «leomerpusi» («['eomerpuueckue Qurypsl U uX cBoiicTBay, «l3mepenue
Tr€OMETPUUYECKUX BEIMYUH»), «BeposATHOCTb M CTAaTUCTUKa». JlaHHBIE JMHUU pPa3BUBAIOTCA
napajuiesbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBHCUMO OJIHA OT
Jpyroii, a B TECHOM KOHTaKTe M B3aumozeiicTBuu . KpoMe 3Toro, ux oO0beAUHSET JOrHyecKas
COCTaBJIAIONIAsl, TPAAULMOHHO NPUCYIIas MaTEMaTUKE U ITPOHU3BIBAIOIASl BCE MATEMAaTHUECKUE
Kypcel U copaepkatenbHble JuHUM . ChopmynupoBanHoe B DepepalbHOM rocy1apcTBEHHOM
00pa3oBaTeNbHOM CTaHJIapTe CPEIHEro 001Iero oopazoBaHus TpeOOBaHNE «BIIAJCHUE METOIaAMHU
JI0Ka3aTeNNbCTB, AITOPUTMAMHU peIlIeHHs 3a/1a4; YMeHHe (opMyIUpOBaTh ONpeAeIeHNs, aKCHOMBI
U TEOPEMBI, IPUMEHTh UX, IPOBOAUTH JTOKA3aTEIbHBIE PACCYKIEHUS B XOJ€ PELICHUS 3a1au»
OTHOCHUTCSI KO BCEM Kypcam, a (pOpMUpPOBAaHUE JIOTUYECKUX YMEHMH paclpenensercsi Mo BCeM
rojiaM 00y4eHUsl Ha YpOBHE CPEAHET0 001Iero 00pa3oBaHus .

2. O01mas xapakTepucTUKa y4eOHOH IU CIUIIMHBI

Huctunmuaa MareMatuka OTHOCHTCS K TMPEAMETHOM oO0JacTh MareMaTthka |
nHpopmaTuka.

Peanuzamust mporpamMmbl  00ecTieurBaeT OBJAJCHUE KITIOUYEBBIMH KOMIICTCHIIHSIMH,
COCTABJSIFOIIMMH  OCHOBY JUIsl CAaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUs, IIEJTOCTHOCTh
OOIIEKyTBTYPHOTO, TMYHOCTHOTO U TIO3HABATENFHOTO PA3BUTUS JTMYHOCTH O0YJArOIINXCS .



B paboueit mnporpamme yuTeHbl wHIed U TojoxkeHHs «KoHuemuuu —pa3BUTHSA
MaTeMaTH4ecKkoro obpasoBanusi B Poccuiickoir @eneparumn». B cooTBeTCTBUM ¢ Ha3BaHUEM
KOHIICTILIMY, MaTeMaTH4ecKoe 00pa30BaHUE MOJDKHO, B YAaCTHOCTH, MHPEAOCTABIATH KaKIOMY
o0yyJaromemMycsi BO3MOXXHOCTh JIOCTHKCHHUSI YPOBHS MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTO
JUIs JalbHEHIe ycrenrHoi u3Hu B odmecTBe. FIMEHHO Ha pelieHue STOW 3ajaud HalleJeHa
IpUMepHas paboyas mporpamma 6a3oBOro ypoBHS .

B osmnoxy mudpoBoii TpaHchopmanuu Bcex cdep UeNIOBEUECKOM JAeATeNbHOCTH
HEBO3MOXHO CTaTb OOPa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYecKOH
IIOATOTOBKH . YK€ B IIKOJIE MATEMAaTHKa CIIY>)KHT OIIOPHBIM IPEAMETOM JJI U3YUCHUS] CMEKHBIX
TMCLUUIUIAH, @ B )KH3HHM IOCJIE IIKOJBI PeabHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HEMPEPBIBHOE
oOpa3oBaHme, 4TO TPEOYET MOJHO- IIEHHOW 06a30BO¥ 00111e00pa30BaTEILHON MOATOTOBKH, B TOM
qyHuciae M MaTeMaTHYecKo . OTo o0OyCIOBIEHO TeM, 4YTO B HallM JHU pPacTéT YHCIO
CIEMANTBbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM IMPHMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMYECKUX 00JacCTAX, U Jake B 'yMaHUTapHbIX cepax .
Takum o6pazom, Kpyr oOywaromiuxcs, JUIsi KOTOPbIX MaTeéMaThKa CTAaHOBUTCS 3HAYUMBIM
IIPEIMETOM, CYLLIECTBEHHO PaCIIUPSIETCS .

[TpakTryeckas 1Moyie3HOCTh MaTEMaTUKH O0YCIIOBJIEHA TEM, YTO €€ NPEAMETOM SIBIISIOTCA
(byHIaMeHTaJIbHBIE CTPYKTYpPBI HAIIEro MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIE
OTHOIIEHUS OT MPOCTEHIINX, YCBAaUBAaE€MBbIX B HENOCPEACTBEHHOM OIBITE, 1O JAOCTAaTOYHO
CJIOKHBIX, HEOOXOIMMBIX JUIsl pa3BUTHS HAyYHBIX U TEXHOJOTMYECKUX UAeH . be3 KOHKpeTHbIX
MaTEeMaTUYECKUX 3HAHWW 3aTPYAHEHO NOHMMaHHE MPUHLUIIOB YCTPOWCTBA M MCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE U MHTEpIpeTanuss pPa3HOOOpPa3HOW COLMANBHOM,
HKOHOMHYECKOM, MOJUTHYECKOH MH(opManuu, ManodppeKTUBHA MOBCEAHEBHAS MPAKTHYECKas
JEATENBHOCTh . KaxaomMy 4YenoBeKy B CBOEH >KM3HU INPUXOIUTCS BBIIOJIHATH JIOCTATOYHO
CJIO)KHBIE pacu€Tbl U COCTABIATh HECIOXHbBIE AITOPUTMbI, HAXOIUTh HY)KHblE (OPMYNbI U
IPUMEHSTh MX, BIAAETh IPAKTUYECKUMHU IPUEMAaMU T'E€OMETPUYECKUX H3MEPEHUH U IIO-
CTPOEHHM, YMTaTh MHPOpPMAINIO, MPEACTABICHHYI0 B BUAY TaOJIMI, AMArpaMM U TpadUKOB,
XKUTb B YCIIOBUSIX HEOIpPENEIEHHOCTH W IOHUMAaTh BEPOSTHOCTHBIM XapakTep CllydalHbIX
COOBITHH .

OpnHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUs MaTeMaTUKd B COBPEMEHHOM
ol1ecTBe BcE 60siee BaXKHBIM CTAHOBUTCSI MAaTEMaTUYECKUM CTHIIb MBIIIJICHUS, TIPOSIBIISIOLINICS
B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax . B mporecce HM3ydyeHHs MaTeMaTUKH B apceHall
NpUEMOB U METOJ/IOB MBIIIJIEHNS YEJIOBEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS MHAYKIUS U
JeTyKIHs, 0000IIeHne U KOHKPETU3alHsl, aHAIN3 U CUHTE3, KIacCU(PUKAIMI U CHUCTeMaTU3aIus,
abctparupoBaHue U aHaioruss . OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHUH, MpaBuia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MMOCTPOEHHH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHusl (opMynHpoBaTh, OOOCHOBBIBATh U JIOKA3bIBAaTh CYXKJEHUS, TEM CAMbIM pPa3BUBAIOT
Joruyeckoe MbllieHre. Benymas ponp NpUHAIEKUT MaTeMaTHke B (HOPMHUPOBAHHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIUTAaHUM YMEHUH IE€HCTBOBATh 110 3aJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBAaTh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE . B mpouecce pemenus
3aJjady — OCHOBHOW y4yeOHOW JedTelNbHOCTH Ha YpOKax MaTeMaTHKH — pa3BUBAIOTCA
TBOpPYECKAsl ¥ MPUKJIAJHAS] CTOPOHBI MBIILIJIEHUS .

OOyuenne wmaTemaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy y4allUXcs TOYHYIO,
paloHaIbHYI0 U MHGOPMATHUBHYIO pedb, yMEHHE OTOMpaTh Haubosee MOIXOISAIINE A3bIKOBBIE,
CUMBOJIMYECKUE, TIpaQHUuecKue CpencTBa JUIs BBIPAKEHUS CYXKICHUM M HarJISJHOTO HX
MIPE/ICTaBICHHUS .



Heo6xoauMbiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJAaMH MO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeAMeTe U
METOZ€ MaTEeMaTHKH, €ro OTJIMYHS OT METOJOB €CTECTBEHHBIX W TyMaHHTAapHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTeMaTHKH JJIsl peIleHUs] HaAyYHBIX M MPHUKIAAHBIX 3a7ad. Takum
o0pa3zom, MaTeMaTH4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJA B (hopMUpOBaHHE 00IIEH KyJIbTYph
YEJIOBEKA .

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHHUIO  4YEJIOBEKA,
[IOHMMAHHUIO  KpPacoTbl M  M3ALIECTBA MATEMATHYECKUX  PACCYKIEHUH, BOCIPHUATHUIO
reoMeTpHUECKUX (JOpM, YCBOECHHUIO U/I€U CUMMETPUH .

3. MecTo y4eOHOM TMCHUIIMHBI B Y4eOHOM IJIaHe

B yueOnpix manax [IIICC3 pucummuiiHa BXOIWUT B COCTaB 00IIe00pa3oBaTEIHLHOTO
nukia. opmupyercs B coctaBe 00X TUCITUTLINH.

O0bem yuyeOHOM AUCHHMILIMHBI B y4eOHOM IVIaHe M BH/ABI Y4eO0HOI padoThl

O0bem

Buj y4eOHoii padoThI gyacoB/ 3a4eTHBIX

el.
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 292/8,11
Oo6s13aTesibHAs ayAUTOPHAS y4eOHAs HATPY3Ka (BCero) 274
TOM YHCJIC:
TEOPETUYECKHE 3aHATHS 182
MPAKTUYECKHUE 3aHITUS 92
KoHcyabTanum K 3K3aMeHy 6
IIpomexyTouynas arrecranus B opme IK3aMeH BO 2 cemecTpe 4
CaMoOCTOsITeIbHAsl padoTa K IK3aMeHy 8




4. Pe3yJbTaThbl 0CBOEHHS YUEOHON TUCHUNIMHBI
OcBoeHne conepkaHusi yueOHOM JAUCIUIUTHHBI 00eCIeYnBaeT JOCTHKCHUE CTYICHTAMU
CIICAYIOUINX Pe3yAbMamos:.

JJMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC PE3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO mpeaMera «MaTemaTukay
XapaKTepU3yIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBIO TPAKIAHCKOM TO3WIMH  OOYYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPakIaHCKOro OOImecTBa
(BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COIMAIBbHBIMA HWHCTUTYTaMHU B
COOTBETCTBHUH C X (DYHKITUAMHU U HA3HAYCHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(hopMUPOBAaHHOCTBIO POCCUMCKON TIpakAaHCKOW HJIGHTUYHOCTH, YBaXXEHUS K
NpOUUIOMY M HAaCTOSIIIEMY POCCUWCKOM MAaTEMATHKH, LEHHOCTHBIM OTHOLIEHHUEM
JOCTUKEHHUSIM POCCUMCKMX MATEMATUKOB W POCCUUWCKOM MaTEMaTHYE€CKOM IIKOJIBI, K
MCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaX, TEXHOJIOTHSX, Cepax SIKOHOMUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOT0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH)KEHHI HAyKU U JESITENIbHOCThIO YUYEHOIO; OCO3HAHUEM JIMYHOTO BKJIAJIA B MO- CTPOEHUE
yCTONYHMBOTO OYTyIIEro .

Dememuyeckoe socnumanue.

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIIOYAsA OCTETUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pPacCyXJECHUW;, BOCIPUUMUYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTAM PA3JIUYHbIX BUJIOB HCKYCCTBA .

Dusuueckoe sochumanue.

- chOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSAThH MaTeMaTHYeCKHe 3HAaHHWS B HHTEpecax
310poBOT0 U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe MUTaHUE,

- cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, PEerylspHas Qu3nyeckask akTUBHOCTbD);
(hU3UIECKOTO COBEpILICHCTBOBAHMS, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIIBHON
JIESITEeILHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIOJt0OUS; HHTEPECOM K Pa3IMYHBIM
chepam npohecCHOHATBFHON AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyAylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELICHNH MPAKTHYECKUX 3a/1a4 MAaTEMAaTUUYE€CKON HANPaBICHHOCTH .

JKonozuueckoe socnumarnue:

- copMHUPOBAHHOCTBIO  JKOJOTHMYECKOM  KyJAbTYpbl, TOHUMAHWUEM  BIUSHUSI
COIMAJIbHO-3KOHOMHYECKHX TMPOILIECCOB HA COCTOSIHUE MPUPOJHOW M COUUAIBHOM Cpensl,
OCO3HAaHHEM TJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM; OpHUeHTalHuel Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKpYKAIoIel cpenbl, TIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM ISl OKPYKAOLIEH CPEJIbI .

Llennocmu nayunoeo nosHanus:



- c(OPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTUKH, MTOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak cepsl
YeJI0BEYECKON JeSTeIbHOCTH, STAloB €€ pa3BUTUSl U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHHEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4YeCKOW KyJIbTypoil KaK CpPEJCTBOM I1O3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIECTBISATH MPOCKTHYID H  HCCIICOBATEILCKYIO JIEATEIHHOCTh
WHIVBUAYAIBHO U B TPYIITIE .

METAINPEJIMETHBIE PE3YJIBTATBI

MeramnpenMeTHble  pe3yabTaTbl  OCBOGHHS ~ IPOTpaMMbl  y4eOHOTO  IpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCS  OBJIAZICHHEM  YHHBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH  JICHCTBHSIMH,  YHUBEPCAIbHBIMH
PETyISTUBHBIMH CHCTBUSMHU.

VHMBepcalbHble MO3HABaTENIbHbIE ACUCTBUS, o0OecneunBaroT (HOpMHpPOBaHHE 0A30BBIX
KOTHUTHBHBIX IPOLECCOB 0Oydaromuxcs (OCBOGHHE METOJIOB MO3HAHMS OKPYKAIOLIEr0 MUPA;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepaluii, yMeHuil paboraTh ¢ HHpopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEPH30BAaTh CYHNIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHUS- MU; (POPMYJIUPOBATH ONpPE/eIeHUs TOHATHIA;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PHUKALMKU, OCHOBaHMSA Uil OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

- BOCTIPUHHMATH, dbopmynHupoBaTh " peoOpa3oBHIBATH CYXKACHUS:
yTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE;

- BBISIBJIATh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTHBOPEUUS B
(dakTax, AAHHBIX, HAaOJIOJEHMUAX M YTBEPXKACHUAX; IpeniaraTb KPUTEPUU JJIsl BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JenaTh BBIBOJBl C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KICHUN
(mpsiMBle W OT TPOTHBHOTO), BBICTPAWBaTh APTYMEHTAIMIO, TPHBOAWTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

- BbIOMpATh Crnoco0 pemieHus y4eOHOW 3ajauu  (CpaBHMBATh HE- CKOJIBKO
BapHMaHTOB  pEILIEHUs, BbIOMpaTh HauOoyiee MNOAXOASAIMIUNA € Y4ETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedosamenvckue oeticmeusi:

- UCMOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHMM HMHCTPYMEHT IO3HaHUS;
dhopmynupoBaTh BOIPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMy, YCTAaHABINBATH HCKOMOE
U JIaHHO€, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

- MIPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIIEIOBaHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEKTa, SBJIECHHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXITy 00BEKTaMH, SIBJICHUSIMH, TTPOIIECCAMHU;

- CaMOCTOSITENIbHO (D OpMyIHpOBaTh OO0OOLIEHUS W BBIBOJABI IO pe3yiabTaTaMm
MPOBEAEHHOTO  HAONIONCHUS, HCCIEIOBAHMs, OLEHUBAaTh JOCTOBEPHOCTb  IIOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BbI- JBUTATh
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX .

Paboma c ungopmayueti:

— BBISBIIATHh JeUnuThl WHGOPMAIMHU, TaHHBIX, HEOOXOJAMMBIX IJisi OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(POPMALMUIO W3 HCTOYHHUKOB DA3JIUYHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMAaTU3HpPOBAaTh W HWHTEPIPETUPOBATh MHMOPMAIUIO PA3IUYHBIX BHJAOB H  (QopM
IIPEJCTABICHMUS;

- CTPYKTYpUpOBaTh HMH(POPMALMIO, MPEICTAaBIATh €€ B Ppa3IMuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBaTh HaJI&KHOCTh MH(OPMAIUK IO CaAMOCTOSITENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM .

VYHUBepcalbHble KOMMYHHKATHBHBIE JI€HCTBHs, 00€CHeunBaloT CHOPMHUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYAIOIINXCS.

Obwenue:

- BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBHSIMU U
HeNnssMd  OOICHHUS; SICHO, TOYHO, TPaMOTHO BBIPAXXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IIUCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMs IO XOAY pELIeHMs 3a7ayd, KOMMEHTUPOBATb
MIOJTyYEHHBIH pe3ysbTar;

- B XoJie OOCYXIEeHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TEeMBl,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBATh WICH, HAICIIEHHBIE HA IIOWCK PEUICHHUS;
COIIOCTAaBJISAITh CBOU CYXJEHHUS C CYXIEHUSAMM JPYTrUX Y4YacTHUKOB AMANora, oOHapyX HUBaThb
pasnuyMe U CXOJACTBO IO3UIMI; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJbTaThl pELICHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (POPMAT BBICTYIUICHHMSI C Y4ETOM 3a7ay MPE3CHTALUH U
0cOOEHHOCTEH ayu- TOPUH .

Compyonuuecmeo:

- [IOHUMAaTh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAHAHOM W HWHAMBUAYaJIbHON
pa®OTBl MpHM pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOW JIEATENIbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHOM paboThl, pacipeAessTh BUIbl padoT, JOrOBapHUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;

- y4acTBOBaTh B TPYNINOBBIX (opmax palboTsl (00CyXIeHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMBI» W HHBIE); BBIIOJHATH CBOIO 4YacTb paboOThl M KOOPAWHUPOBATH CBOU
JeUCTBUS C IPYTMMU YJIeHAMU KOMaH/1bl; OLIEeHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIUI MPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOJAECHCTBHUS.

VYHuBepcalibHble peryiIsiTUBHbIE JNEHCTBUS, 00ecneunBaoT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopaanuzayus:

- COCTABJIATh IUIAH, aJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PEIIEHUH C y4€TOM HOBON HH(pOpMAIH .

Camoxkoumpons:

- BJIaJIETh HABBIKAMH TO3HABATENbHOU pEe(IEKCHUH KaK OCO3HAHHS COBEpLIAEMBIX
JNEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTAaTOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHns MaTeMaTUYecKol 3a1auu;

- IIPEIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH PEUICHHM 3a/adH,
BHOCUTbH KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pe3yNbTaTa IEJIU U YCIOBUSM, OOBSACHATH MPUYUHBI
JOCTUKEHHSI WJIM HEJAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HaXOAWUTh OIIHMOKY, JaBaTh



OLICHKY IPUOOPETEHHOMY OIIBITY.

npeomMemHuix:.
Marematnka (BKIItOUasi pasfenbl «Asrebpa M Hadajga MaTEMaTHYECKOTO aHaIu3ay,

«["eometpusi», «BeposaTHOCTh U CTaTUCTHKAY») (0a30BbI YPOBEHB) - TPEOOBAHUSA K IMPEIMETHBIM
pe3yabTaTaM OCBOECHHUs 0a30BOro Kypca MaTeMaTHKU JIOJIKHbBI OTPaXKaTh:

- BIAJICHUE METOJaMM JI0Ka3aTeJbCTB, AIrOPUTMaMHU PpELICHUs 3a7ay; yMEHHe
(bopMyIMpOBATh OINPENIEIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTeIbHbIE
paccyXIeHMs B XOJI€ PELICHUs 3a/ay;

- yMEHHE ONepUpOBaTh IMOHATUSAMHU: CTENEHb 4YHCIA, JOrapupMm UUCIa; yMEHHE
BBIMIOJIHATh BBIYMCICHHE 3HAYEHUH M MNpeoOpa3oBaHMsS BBIPAKEHUH CO CTENEHSIMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHME OIEPUPOBATh MOHATHAMU: pallMOHAIbHbIE, UPPALIMOHAIbHBIE, I0KA3aTEIbHBIE,
CTEIEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUECKIE YPABHEHHsI U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE ONepUpOBaTh MOHATUAMM: (DYHKIMs, HETpepblBHAs (YHKLUSA, IPOU3BOIHAS,
nepBooOpas3Has, ONpEACICHHbI MHTErpai; yMEHUE HaXOAWTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX
(GyHKUMH, UCIIONB3Ys CIPABOYHBbIE MaTepHalIbl; UCCIEN0BATh B MPOCTEHIIMX CilydasX (QyHKIHUU
Ha MOHOTOHHOCTb, HAXOJWTh HAWMOONBIIME M HAMMEHBIIME 3HAuYeHUs (YHKIMIA; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJB30BaHMEM allllapara MAaTeMaTU4YeCKOro aHallu3a; IMPUMEHSATh
IIPOM3BOJIHYIO IIPU PELIEHUU 3a/1ay Ha JIBUYKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33aa4ul
Ha HauOoJIbIIME U HAUMEHBIINE 3HAUEHUS, HA HaX0X/IEHUE TyTU, CKOPOCTH U YCKOPEHMUS;

- yYMEHHE ONepUpOBaTh MOHATHIAMMU: pallMOHAIbHAs (QYHKIMS, OKa3aTenbHas (QyHKIus,
creneHHast (GyHKUHMsA, Jorapupmuueckass GyHKIUS, TPUTOHOMETpUUECKUe (PYHKIUH, 0OpaTHbIE
(GyHKLIMU; YMEHME CTPOUTh TIpadUKM HU3y4CHHbIX (GYHKLUUH, HCHOJIb30BaTh TIpaduKu MpU
M3YYEHHUH IMPOLECCOB M 3aBUCUMOCTEH, NP PEIICHUM 3aJayd U3 APYruX y4eOHBIX MpPEAMETOB U
3aJa4 U3 pealbHOM KU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- YMEHHE pellaTh TEKCTOBbIE 33JJa4M Pa3HbIX TUIOB (B TOM YMCJE HA MPOLEHTHI, 10U U
4yacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAapPOB U yCIIYyT, HAJIOTH, 331a4U

u3 o0acTy yrpaBiIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIISATh BBIPAKEHUS,
YpaBHEHHMsI, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/ayH, HUCCIIEIOBaTh IOJY4YEHHOE
pelleHre U OLEHUBATh PaBAONOJ00HOCTh PE3yIbTaTOB;

- YMEHHE OIEepUpOBaTh IMOHATUSAMHU: CpeqHee apu(MeTHdyecKoe, MeIuaHa,
HauOosplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, IUCIEpCUs, CTaHJIApPTHOE OTKJIOHEHHE
YHMCIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIPETUPOBATH UH(OPMAIIUIO, IPECTABICHHYIO B
Tabinnax, Ha JAMarpaMMax, rpaukax, OTPaKaloIllyl0 CBOMCTBA pEaJbHBIX IPOLECCOB U
SIBJIGHUN; TPEJICTaBIsATh HH(OpPMALMIO € MOMOUIbIO TaOMUI] M Juarpamm; HcCCIea0BaTh
CTaTUCTUYECKHUE JJaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM IrpapUuecKuX METOJ0B U AJIEKTPOHHBIX
CPEICTB;

- yYMEHHE OIepUpOBaTh IOHATUSAMH: CIyYalHBIH ONBIT M ciydyaiiHoe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIOJIb30BaHUEM
rpadUUecKux METOJOB; NPUMEHSTH (OPMYIJIBI CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYIIbI MPU PELICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTU pealbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEIMUYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

-  yYMEHHE ONepUpoBaThb NOHATHUAMHU: TOYKA, NpsSMas, IJIOCKOCTh, MPOCTPAHCTBO,
NBYTpaHHBIA Yroj, CKpeIIMBaloIIMecs TNpsMble, MapajUIeIbHOCTh W MEePHEeHAUKYISIPHOCTh
NPSIMBIX U IUIOCKOCTEH, yroil MeXIy MpsIMBIMU, Yrojl MEXIy NpsIMOH U IUIOCKOCTBIO, Yrojl



MEXNY IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE MEXAY IpPSIMBIMHU,
pacCcTosHUE MEXKIYy IUIOCKOCTSIMH; YMEHHE HCIIONIB30BaTh IIPU PEIICHUU 3a1ad HU3y4CHHBIE
(bakThl ¥ TEOpEMBI INIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAOLIET0 MUPA;

- yYMEHHUE OIEepUpOBaTh MOHATUSAMHU: MHOIOI'DAaHHMK, C€YEHHE MHOIOIPAHHUKA, KYO,
napajiesienunei, mpu3mMa, nupaMmuaa, Gurypa u moBepXHOCTh BpaIleHHs, IMIIMHAP, KOHYC, 1Iap,
cdepa, cedeHus (UTypbl BpalleHUs, IUIOCKOCTh, Kacaromascs cdepbl, MWIMHApPA, KOHYCA,
IUTOIIAb TOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, HWIMHIPA, IUIOMAAbL chepbl, 00bEM Kyoa,
IIPSIMOYTOJIBHOTO [MapajljiesienuIiesia, TUpaMubl, IPU3MbI, IWIMHApPA, KOHYyca, 1Iapa; yMEHHE
n300paxaTh MHOTOIPAaHHUKH U IOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS] OT PYKH, C HOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO  C CHMMETPUSIMHU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPAaBUIbHBIMA MHOTOTPAaHHUKAMU;

- YMEHHE OIlepUpOBaTh MOHATUSAMU: ABHKEHHE B MPOCTPAHCTBE, MOJAOOHBIE (UTYpHI B
MIPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMEHHE BBIYHCISATH T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IUIOMIAIb, O0BEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3Ys U3ydeHHBIE (POPMYIIBI U METO/BI;

- yYMEHHE OIEPUPOBATH MOHATUIMM: NPSMOYIOJIbHAs CUCTEMAa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAISIPHOE INPOM3BEIAEHHUE, Yrojl MEXKIY BEKTOpaMH,
CyMMa BEKTOpOB, POU3BEICHHE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO U3YyYEHHBIX (HopMy
KOOpJAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKaMH;

- yMeHue BbIOMpaTh MOAXONALIMN M3YYEHHBIH METOJ [UIsl pelleHus 3ajayu,
pacrno3HaBaThb MaTeMaThyeckue (akTbl M MaTeMaTUYECKUE MOJEIM B MPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HMCKYCCTBE; YMEHHE TNPUBOJIUTH MPUMEPHl MaTEMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKU.

MaremaTuka (BKiIIOYas paszziensl «Anredpa W Hadala MaTeMaTHYeCKOTO aHaIu3ay,
«[eomerpus», «BeposTHOCT, U CTAaTUCTHKA») (YIJIyOJIeHHBI ypOBeHb) - TpeOOBaHUS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIIyOJIEHHOIO Kypca MaTeMaTHKH JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

- YMCEHHE ONEpPUPOBATH MOHATUSAMM: ONPEIEIICHNE, AKCHOMA, TEOpEMa, CIEICTBUE,
CBOMCTBO, MPHU3HAK, JOKA3aTEebCTBO, PABHOCWIbHbBIE (POPMYJIUPOBKH; YMEHHUE (POPMYIHPOBATH
oOpaTHO€ W TPOTUBOINOJIOKHOE YTBEPKACHHUE, NPUBOJIUTH HPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIb30BAaTh METOJl MaTeMaTHMYeCKON WHAYKLWHU; MPOBOJUTH JI0KA3aTElIbHBIE PAaCCYKIECHUS
IIpY pelIeHNH 33/1a4, OLIEHUBATh JIOTUYECKYIO MTPAaBUILHOCTh PACCYKIECHUM;

- yYMEHHE ONEpPUPOBATH MOHATHSAMH: MHOXECTBO, IOJMHOYKECTBO, OINEpAallUUd  Haj
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN anmapar s ONMCaHUs
peanbHBIX MPOLECCOB M ABJICHUNA U NMPH pEIIeHUM 33Jad, B TOM YHUCIE U3 JAPYIHX Y4eOHBIX
IIPEIMETOB;

- YMEHHE ONepupoBaTh MOHATUSIMHU: Tpad, CBI3HBIM rpad, nepeBo, LMKI, Tpad Ha
IJIOCKOCTH; YMEHHUE 3ajlaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CHOCO0aMHU; HCIOJIB30BaTh
rpadbl pu peleHN  3a/1ay;

- yMeHHE CBOOOJHO ONEpUpOBaTh2 MOHSTHUSMU: COYETaHHE, MEePEeCTaHOBKA, YUCIO
COYETaHUI, YMCIIO NEepecTaHoBOK; OWHOM HbIOTOHA; yMeHHEe NpPUMEHITh KOMOMHATOpPHBIE
(bakThl U pacCcyKICHMS JUIs PELIeHUs 3a71ay;

- YMEHHME OIEepUpOBaTh NOHATUAMHU: HaTypaJbHOE YMCIIO, LEJI0€ YHUCIO0, OCTaTOK IO
MOJYJIIO, PAalMOHAJIbHOE YHCIIO, MUPPALMOHAIBHOE YHCIO, MHOYKECTBA HATypallbHbIX, LEJbIX,
palOHaIbHBIX, JEHCTBUTENBHBIX YHMCEN; YMEHNUE UCIOIb30BaTh Npu3Haku aeaumoctu, HOJ n
HOK, anroputm EBkinna mpu pemieHuM 3aj4ay; 3HAKOMCTBO C Pa3IWYHBIMU MO3UIIMOHHBIMU



CUCTEMaMU CUUCIICHUS;

- yMeHHE CBOOOJHO ONEepHUPOBATH MOHSATHIMH: CTENEHb C IENBIM MOKa3aTeleM, KOPEeHb
HaTypaJIbHOM CTENEHU, CTENEHb C PALMOHAJIBHBIM MOKAa3aTeJeM, CTENEeHb C JACHCTBUTEIbHBIM
(BellecTBEHHBIM) MOKa3aTelneM, JIorapudM 4Yucia, CHHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOIO
4YUCIIA;

- YMEHHME ONEpPUPOBATH MMOHATUSAMH: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMUE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUN W HEPaBEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHUH,
HEPABEHCTB M CHUCTEM, pALMOHAIBHBIE, WPPALUOHAIbHBIE, I10KAa3aTEJbHbIE, CTEIEHHBIE,
jorapu@MuuecKue, TPUTOHOMETPHUYECKHE YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbI; yMEHHE
peuiaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IIOMOILBIO pA3JIMYHBIX I[PUEMOB; pEIATh
YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MapaMeTPOM;IIPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI JJIsi PELICHUS MaTeMaTU4YeCKUX 3aJad U 3a7ad U3 pasjMyuHbIX oOjacTeil Hayku M
peanbHOM KU3HH;

- yMeHue cBOOOJHO ONEpUPOBaTh MOHATUAMH: Tpapuk (QyHKIHMH, oOpaTHas (QYyHKIUS,
KOMMO3ULUsl (QYHKIMNA, JTUHEHHass (QYHKIUS, KBaapaTHuHas (YHKIWSA, CTeTeHHas (DYHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYeCKHe (YHKIMH, O0OpaTHble TPHUTOHOMETPHUYECKHUE
GbyHKIUY, MOKa3aTenpHas U jorapupmMuyeckas GyHKIUU; YMEHUE CTPOUTH IpaduKu (YHKIIHIA,
BBITIOJHSATH MpeoOpa3zoBaHus rpadukoB GYHKIUI; yMEHHE UCTIOIb30BaTh rpaduku QyHKIUN AJis
W3YYEHHUS MPOIIECCOB U 3aBUCUMOCTEH NP PElIeHUU 3a]a4 U3 APYruX y4eOHBIX MPEIMETOB U U3
peallbHOM KU3HU; BRIpaXXaTh (GOpMyliaMy 3aBUCUMOCTH MEX]y BEIHUYUHAMU; YMEHHUE CBOOOHO
ONEPUPOBATH TOHATHAMHU: YETHOCTh (YHKUWHU, MEPUOAUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTh (YHKIMH, OJKCTpeMyM (yHKIUHM, HauOoJbllee W HaWMEHbIIEEe
3HaYeHHe (YHKIMHA HA TPOMEXKYTKE; YMEHHE IMPOBOJIUTH HCCIEAOBaHHE (DYHKIMH, yMEHHE
MCIIOJIB30BAaTh CBOMCTBA U TpapuKu (PYHKIUI U pElIeHUs] ypaBHEHUH, HEPABEHCTB M 33724 C
napamMeTpamu; u300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHN ypaBHEHHI,
HEPABEHCTB U UX CUCTEM;

- yYMeHHE CBOOOJHO ONEpUpOBATh MOHATUSAMH: MOCIEI0BATEIBHOCTD, apupMeTHIECKast
mporpeccusi, TeoMeTphuYecKasi Iporpeccus, OeCKOHEYHO YyObIBalomiass TreoMeTpudeckas
IIporpeccusl; yMEHUE 3a7aBaTh I10CJIEJ0BATEIbHOCTH, B TOM YHCJE C IMOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepHUpOBaTh MOHATHUSMHU: HENPEPHIBHOCTh (YHKIIMHM, aCUMITOTHI rpaduka
(GyHKIMY, 1epBas U BTOpasi MPOU3BOJHAS (YHKIMH, TEOMETPUUECKUA U (PU3NYECKUI CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, OMPENCIICHHbI MHTErpajg; yMEHHWE HaxOIUTh ACHUMITOTHI
rpadpuka (yHKIMHM;, yMEHHE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, MPOM3BEAEHUS, YACTHOIO H
KOMMO3ULUN (YHKLIMN, HAXOIUTh YpaBHEHHE KacaTeldbHOH K rpaduky (yHKIUHM;, yMeHHE
UCTOJIb30BaTh MPOM3BOJHYIO U MCCIENOBaHUS (YHKUMH, AT HAXOXKACHUS HaWITy4Ilero
peleHus B IPUKIIaIHbIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX M (PU3MUECKUX 3a/auax, JUIs
olpesieNieHUus] CKOPOCTH M YCKOPEHHUS; HaXOJUTh IUIOMAAM U 00beMbl (UIYp C MOMOUIBIO
MHTErpaa; 3HakOMCTBO ¢ MaTeMaTHYE€CKHM MOJEIUPOBaHUEM Ha npumepe nuddepeHantbHbIX
YpaBHEHU;

- yYMEHHE ONEepUPOBATH MOHITUAMU: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE KOMIUIEKCHbBIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3alucd KOMIUIEKCHBIX YHCEIN
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpamdeckas); yMeTb  IPOU3BOJIUTH
apupMeTHyecKue JEHCTBHS C KOMIUIEKCHBIMM YHCIaMH;, 3HAaKOMCTBO C HCIIOJIb30BaHHEM
KOMIUIEKCHBIX YHCET,

- yMeHHE CBOOOJHO ONEpUPOBATh MOHATHSAMH: CpegHee apupMEeTHYecKoe, MEIHaHa,
HauOoJblllee M HaMMEHbIee 3HAYeHUs, pa3Max, AWUCIEPCUs, CTaHJApTHOE OTKJIOHEHHE MJis



ONMCAaHUs YMCIOBBIX AHHBIX; YMEHUE HMCCIEA0BATH CTaTUCTHYECKHE NAHHBIC, B TOM YHCIIE C
IPUMEHEHHEM TIpaUUeCcKUX METONOB M JJIEKTPOHHBIX CPEICTB; I'padUMuecKd HCCIIEA0BaTh
COBMECTHbIE HAa0JIIOJICHHs C IOMOLIbIO TUarpaMM pacCceMBaHUs U IMHEHHOM perpeccuu;

- yYMEHHUE HAXOJIUTh BEPOATHOCTH COOBITMH C MCIIOJIb30BaHHEM I'pauueCcKUX METOJIOB;
NPUMEHSTH JUIA PeUIeHus 3a7a4d (pOpMyIIbl CIOXKEHUS M YMHOXKEHHUS BepoATHOCTEH, (hopMymy
MOJTHOW BeposTHOCTH, (hopmyny bepHysin, xomOuHaTopHble (akTbl ¥ (OPMYIIBI, OLEHUBATH
BEPOSITHOCTH pealIbHBIX COOBITHH;

- YMEHHME OIEepupoBaThb IMOHATUSAMHU: ClydailHas  BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEH, MATEMATUYECKOE OKUJAHUE, NUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEIMYMHBI, (YHKIMM pacupefeseHuss W IUJIOTHOCTM PaBHOMEPHOrO, II0Ka3aTelbHOTO U
HOPMaJIbHOTO PaCIpEeleIICHN; YMEHHUE HCIIOJIb30BATh CBOMCTBA N3YUYECHHBIX PACIpPECIICHUN IS
peleHust 3aaay; 3HAKOMCTBO C IOHSTUSMH: 3aKOH OOJBIIMX YHUCEN, METO/Abl BbIOOPOUYHBIX
UCCIICIOBAHM; yMEHHE TMPHUBOJUTH TPUMEpPHl MPOSBICHUS 3aKoHA OONBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMEHHE CBOOOJHO OIEPUPOBATH TOHSATHSAMH: TOYKA, TMpsMas, IUIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMM YroJyl, JBYI'PAHHBIA yroJ, TPEXI'PaHHBIA YIoJl,
[IEPECEKAIOIINECS, NapaUIeJbHbIE M CKpEIIMBAIOIIMECS MpsMble, NapajuIeIbHOCTh "
NEPIEHIUKYIIPHOCTD IPAMBIX U IJIOCKOCTEH, Yrojl MEXAY NPSMBIMH, YTroJl MEXKIYy NpPsSAMON U
IJIOCKOCTBIO, YIOJl MEXY IIJIOCKOCTSMU; YMEHHE UCII0JIB30BATh [IPYU PELICHNUH 33]1a4 U3yYCHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOIEM MHPE;
YMEHHE ONEpUPOBATH MMOHATHSMH: MHOTOIPDAaHHUK, CEUYEHHWE MHOIOIPAHHUKA, IPaBUJIbHBIN
MHOTOTPaHHHK, IIPU3Ma, TUpaMuia, GUrypa u MOBEPXHOCTh BPALCHHS, HWIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHIpPA, MapajUIeIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawomascs cheppl, LUIMHApPA, KOHYCAa; yMEHUE
CTPOUTH CEYEHHWE MHOTOTpaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpAILIEHUsA, UX CEYECHHs, B TOM UYHUCIIE C IIOMOILBIO IEKTPOHHBIX CPEICTB; YMEHHE INPUMEHATH
CBOWCTBA T€OMETPUUYECKHUX (PUTYp, CAMOCTOSATENLHO (POPMYIUPOBATh ONpEAETICHUS U3YdaeMbIX
¢buryp, BbLABUraTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUUECKUX (GUryp, 000CHOBBIBATh
WIM ONpPOBEpPrath UX; yMEHUE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMUHBIM MPH3HAKAM,
BBITIOJHATH HEOOXOAUMBIE JIOTIOJIHUTEIbHBIE TOCTPOCHHUS;

- yYMEHHE CBOOOJHO OINEpPUPOBATH MOHATHAMH: IUIOIIAIb (QUIYpbl, 00BEM (UIYpHI,
BEJIMYMHA yIJla, PACCTOSHUE OT TOUKH /10 IUIOCKOCTH, PACCTOSIHUE MEXy MPSIMbBIMH, PACCTOSHUE
MEXY IUIOCKOCTSMH, IUIOIIaab c(epsl, MIOMA b MOBEPXHOCTH MHpPaMUIbl, MPU3MbI, KOHYCA,
WINHAPA, 00bEM KyOa, MPSMOYTOJIBHOTO Mapajliesienuiesa, MTUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYcCa, [I1apa; yMEHHEe HaX0JIUTh OTHOIIEHUE 00BEMOB OJOOHBIX (BUTYD;

- yMeHHue CBOOOJHO OINEpUPOBaTh MOHATUAMU: ABM)KEHHE, HapaljielbHbIi MepeHoc,
CUMMETpHUsl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0usi, moJo0HbIe
(Gurypsl; yMeHUE pAaclo3HaBaTh paBHble M MOJOOHbIE (UIYpbl, B TOM 4YHCI€ B TNPUPOJE,
UCKYCCTBE, apXWUTEKType; yMEHHE HCIOIb30BaTh TIE€OMETPUYECKHE OTHOIICHUS, HaXOAWUTh
reoMeTpUYecKre BEIMYMHBI (JUIMHA, yrojl, IJIOIajgb, 00bEeM) MpHU PEIIeHUU 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HH;

- yMeHHue CBOOOJHO ONEepUpOBaTh MOHATHAMM: MPSMOYTOJIbHAS CHUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA Ha
YHCII0, PAa3IoKEHHE BEKTOpa Mo 0a3ucy, cKalsipHOe MPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE,
yrojl MeXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOH M
pelIeHrsl TeOMEeTPUYECKHX 3aJady W 3ajad JApPYyruxX Y4eOHBIX IpPEeIMETOB; 3HAKOMCTBO C
MNOHATUSIMH: MaTpuua 2xXx2 u 3x3, omnpenenuTeslb MATPHIbl, TE€OMETPUUYECKUH CMBICH



OIIpEeACIINTENS,

- YMEHHE MOJEIHMPOBAaTh PEAIBHBIC CUTYyallUH Ha SA3BIKC MAaTEMaTHKH; COCTaBJIATh
BBIDQKCHUS, YPAaBHEHUS, HEPABCHCTBA M HX CUCTEMBI II0 YCJIOBHIO 33Ja4H, MCCICIOBATh
IIOCTPOSHHbBIE MOJIEH C UCIOJIb30BAaHUEM allllapaTta ajareOpbl, UHTEPIPETUPOBATh NOIYUEHHBIN
pe3yibTaT; CTPOUTh MAaTEMaTUYECKHE MOJEIM C IOMOILIBIO T'€OMETPUYECKUX IOHATUN W
BEJIMYUH, DPEIIATh CBSA3aHHbIE C HUMHU IPAKTUYECKUE 3a/1a4d; COCTABIATH BEPOATHOCTHYIO
MOZEJIb U UHTEPIIPETUPOBATH MTOJYYEHHBIM pe3ysbTaT; pelaTh IPUKIaAHbIC 3a1a4l CPEACTBAMU
MaTeMaTHYeCKOr0 aHajlu3a, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U  (PU3UUECKOTO
XapakTepa;

- YMEHHME BbIOUPATh MOIXOASIINI METO Ul PELIeHNs 3a/1aul; TIOHUMaHHE 3HAYUMOCTH
MaTeMaTUKd B HU3YyYEHUM NPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUM; yMeHHe
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMAaTUYECKOU HAYKH.

OK 01. Breibupars crmocoObl pemieHHs 3aaad  IpoQecCHOHATBHON AESTEeTbHOCTH
MIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBAa MOWCKA, aHAIM3a U UHTEPIPETALUU
uHbopManud ¥ WHPOPMALMOHHBIE TEXHOJOTHH JJISi BBIIOJHEHUS 331ad MpOodeCcCHOHATBLHOU
NESITEIbHOCTH.

OK 03. [InanupoBaTh U peanu30BBIBaTH COOCTBEHHOE MpodeccuoHalbHOE U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO IEATEIbHOCTh B MpodeccHoHaNbHON cdepe,
MCIOJIb30BaTh 3HAHUA MO0 (PUHAHCOBOM IPAaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYAIUX.

OK 04. O} dexTuBHO B3auUMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcymiecTBisITh  YCTHYHO M NHCHBMEHHYIO  KOMMYHHUKAIMIO  Ha
roCyJapcTBeHHOM si3bike Poccuiickoit dexepanuu ¢ y4eToM OCOOCHHOCTEH COLMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBIATE  TpaXkAaHCKO-NATPHUOTUYECKYIO IO3UIMIO, JEMOHCTPHUPOBATh
OCO3HAHHOE TIIOBEJEHUE HAa OCHOBE TPAAMIMOHHBIX POCCUHCKHUX JyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM T'apMOHM3ALMU MEKHALMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHSATH CTaHIaPThl aHTUKOPPYILIMOHHOIO TIOBEICHUSI.



5. TemaTnuyecKkuii IJIaH U coJiepKaHue Y4eOHOI TUCHMIIMHBI MaTemMaTuka.

HaumenoBanme pasgenoB | CogepskaHnue y4eOHOro MaTepuasa, JadopaTopHble padoThl U MPAKTHYECKHEe 3aHATHS, caMocTosATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0ota o0yuaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTOopeHne Kypca MaTeMAaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOro MaTepuaJia
MATEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MPH OCBOCHHUN CHEIIHAaTbHOCTH. 2 12
CHEHUATBHOCTH. basoBbie 3HaHMS 1 YMEHUS [0 MAaTeMaTHKE B MPOQECCHOHALHON ¥ MMOBCEAHEBHON IS TEIBHOCTH. ’
Tema 1.2 Yucaa u Conep:xanue yueOHOro MaTepuaJia
BBIYHCJICHHA. Beipaxenns | J[eficTBus HaJ MOMOKUTEIBHBIMU M OTPULIATEILHBIMH YHCIaMH, C OOBIKHOBEHHBIMH U IECSITHYHBIMH APOOSIMH. 2 19
U npeodpa3oBaHust JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS ’
Tema 1.3 Teoverpust na Coaep:xanue yueOHOro MaTepuaJia
LI0CKOCTH MP. Bunmel mimockux ¢uryp M ux Iiomanb. [IpakTHKO-OpHEHTHPOBAHHBIC 3aJadyd B Kypce T€OMETpUH Ha 2 23
IJIOCKOCTH
Tema 1.4 TIponenTHbIe Conep:kanue y4eOHOro MmaTepuasa
- [IpocThie MpoIeHTHI, pa3Hble crocoObl BIYHCICHUS. CIOXKHBIC MPOICHTHI 2 1,2
IIP. IIpocThie H CIIOKHBIE MPOLEHTHL. [IpolleHTHBIC BBHIYHCIICHHUS B TPOQeCCHOHANBHBIX 3aauax. 2 2,3
Tema 1.5 YpaBHenus n Copaepxanne yueOHOr0 MaTepHaJIa
HepaBeHCTBa IP. Jlunelinbie, KBapaTHBIE, IPOOHO- IMHEHHBIE YPABHEHUS U HEPABEHCTBA 2 2,3
CriocoObl perieHust cucTeM JHHEHHbIX ypaBHeHHMH. [lomsTus: marpuna 2*2 m 3*3, onpeaenuresnb MaTpUIBL.
Tema 1.6 Cucremsl N N 4 1,2
. Merton 'aycca. Cuctembl HeTMHEWHBIX ypaBHeHHH. CHCTeMbl HEpaBEHCTB.
YPaBHEHMI1 M HEPaBEHCTB "
IIP. Perenue ypaBHeHUN 2 2,3
Pazpnen 2 IlpsiMble U IVIOCKOCTH B POCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaepxanne yueOHOr0 MaTepHaJIa
NMOHATHA B cTepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHUS (TOYKA, MpsAMasi, TNIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue NpsiMbIX M | ctepeomeTpun. llepecekaromuecs, napajulebHble W CpAIIMBAIONIUECS TpPsSIMble. YTOJI MEXAY MNPSMBIMHA B 2 1,2
IJIOCKOCTEHA. npoctpancTse. IlepneHanuKynsspHOCTh NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPHI.
Coaep:xanue yueOHOro MaTepuaJia
[NapannensHble psaMble 1 TuIockocTh. Onpenenenue. [lpusnak. CBoricTaa.
Tema 2.2 IlapanneasHocts | [lapamnensasie mmockoctu. Onpenenenne. [Ipusznak. CBoiicTa. 4 12
NPSAMBIX, TPSIMOH H Tetpasap u ero anementsl. Ilapamnenenunen m ero snemeHThl. CBOMCTBa NPOTHBOIONOXKHBIX TpaHEN U ’
IUIOCKOCTH, IUIOCKOCTel | amaroHasnel mapamuienenunena. [loctpoenne OCHOBHBIX CEeUEHUH.
IIP. Pemienue 3anau 2 23
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Coaep:kanue y4eOHOro MaTepuaJa

l'[epnel;l;i‘:g'ﬁfpﬂocn IlepnieHaUKyIApHBIE  IPSMEIE. § [TapauiensHble  TpAMBIE, IMEPHEHIUKYJSAPHBIE K IUIOCKOCTH. IIpm3Hak
HPSIMBIX, IPSAMOIi 1 MEPNEeHIUKYIAPHOCTH  MpsIMOM M IUIOCKOCTH.  JlOKa3aTenabCTRBO. VHepneH)menﬁp U HakJIOHHas. 12
N [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYISIPHOCTH TIOCKOCTEN. Jl0oKa3aTenbCTBO. ’
TUIOCKOCTH, INIOCKOCTEH
PaccTosinue B mpocTpaHCTBE
Tema 2.4 Teopema 0 Tpex Coaep:kanue y4e0HOro MaTepuaJa v
e —— Teopema o Tpex neprneHAUKyIspax. JlokazaTenscTBO. YT0I MEXIY MPSIMON U IMIIOCKOCTBIO. 12
YTr0a Mexay IIIOCKOCTSIMHU.
Tema 2.5 ITapamiensnsie, | Coaep:kaHue yueGHOro MaTepuaJia
NepreHIuKyJIsipHbIe, IIP. Axcuomsl crepeomerpuu. llepneHIUKyIsIpHOCT NPSIMOM M IJIOCKOCTH, MApaJUIENbHOCTh IBYX MPSMBIX,
CPaNUMBAOIIHNECH NPAMBIE. | IEPIEHANKYISIPHBIX MJIOCKOCTH, IEPIEHIUKYIAPHOCTD MIOCKOCTEM. 2,3
Tema 2.6 Pemenne 3agau. | Coaepaxanne yue0HOr0 MaTepHaJia
IIpsiMbIe B JIOCKOCTH B IIP. PacnioniosxeHue OpsiMbIX U IUIOCKOCTEN B IPOCTpaHCTBE. IIepneHIuKyIsIpHOCTh U MAPaUIEIbHOCTh IPSIMBIX U 23
NPOCTPAHCTBE mwiockocTel. CpalmuBaronyecs npsiMble '
Pa3nes 3 KoopauHaTsl H BeKTOPBI
Tema 3.1 /lexapToBbl Coaep:xanue y4eOHOro MaTepuaJia
KOOPAUHATHI B JlexapToBBl KOOpIMHATHI B mpocTpaHcTBe. [Ipocreiimme 3amaun B KoopauHatax. PaccrosHue MexIy IBYMS 19
npocrpancrie. Paccrosanue | roukamu. KoopauHaTel cepelMHbI OTpe3Ka. ’
MEKIY ABYMS TOYKaAMMU. IIP. Pemenne 3amau. KoopauHaTHash IUIOCKOCTh. BEIMHCIEHHWE pPACCTOSHUNA W IUIOMIAJCH HA IJIOCKOCTH.
Koopaunatel cepexuHb KonnuectBeHHbIE pacyéThl 2,3
OTpe3Ka.
Coaep:xanue yueOHOro MaTepuaJa
Tema 3.2 BexkTophl B BexTops! B npocTpancTBe. Cl0XKEHNE W BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
NMPOCTPaHCTBE. YT0JI yucino. Komiutanapaele BekTOphl. CKalipHOE NPOM3BEACHHE BEKTOPOB. PasioxkeHHe BEKTOpa MO TpEM
MeKAy BeKTOpaMHM. HEKOMIUTaHapHBIM BekTopaM. KoopauHaThl BEKTOpa, CKaIApHOE MPOU3BEAECHHE BEKTOPOB B KOOPAMHATAX, YTOJ 1,2
CxansipHoe mpon3BeeHHe | MEXJy BEKTOpaMH, Yroj MEXIy NPSMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMHU. YPaBHEHHE IJIOCKOCTH.
BEKTOPOB ['eomeTpudeckuii CMBICT onpeeseHus 2*2
ITP. Pemenue 3amau 2,3
Pasnes 4 OcHoBbl TpUroHoMeTpun. Tpuronomerpunieckue GyHKIHA
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJa
Tpuronomerpuyeckune Pagunanenas Mepa yria. IIoBopoT Touku BOKpyT Hadana koopanHaT. Onpesenenue CUHyca, KOCHHyca, TaHTeHca U
(yHKUMH NPOM3BOJLHOIO | KOTaHreHCa. 3HAKM CHHYCAa, KOCHHYCa, TAHICHCa M KOTAHICHCA IO YETBEPTSAM. 3aBHCUMOCTb MEXKIY CHHYCOM, 12
yraa, ynciaa. Paguannasg | KOCHHYCOM OJTHOTO M TOTO XK€ yTIJa. '
rpagycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Copaepxanne yueOHOr0 MaTepHaJIa
TPUTOHOMETPUICCKHUE Tpuronomerpuueckue TOXAeCTBA. CHHYC, KOCHHYC, TAHT€HC M KOTAaHI€HC YIJIOoB O U —O. CDOpMyJ'ILI
ToXkecTBa. PopMyabl NIpUBEICHNS 1,2
NpPHUBeIeHAs
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Tema 4.3Cunyc, KOCUHYC,
TaHT'eHC CYMMBI U
Pa3sHOCTH ABYX YIJIOB.

Coaep:kanue y4ueOHOro MaTepuaJa

CymMMa ¥ pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC W KOCHHYC IBOMHOTO yriia. ®opMyibsl HMOJOBHHHOTO yrJja.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYCCKUX (DUKIMH B MPOU3BEACHUE U MPOU3BEICHUS B CyMMy. Bripakenue

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (GYHKIUH dYepe3 TaHreHC MOJOBMHHOTO apryMmeHrta. [IpeoOpasoBaHne mpocTeHmmx 12
JABOUHOrO yriaa. @opmyJibl | TPUTOHOMETPUYECKHUX BbIPAKECHUN
0JJOBHHHOIO YI.jIa IIP. Penienve 3amaq 2,3
Tema 4.4 dynkumn, nx Coaepxanne yueOHOr0 MaTepHaJa
cBoiicTBa. Crioco0bI Ob6nacte ompeneneHNss 1 MHOXKECTBO 3Ha4eHUH QyHKuui. YETHOCTH, HEYETHOCTh, MEPHOANYHOCTD (DYHKIIHH. 12
3agaHus QyHKIUH Crioco0sI 3ananust GpyHKITHI ’
Tema 4.5 Copaeprxanue yued0HOro MaTepuajia
Tpuronomerpuyeckne Ob6nacte onpeneseHUs © MHOXKECTBO TPUTOHOMETpHYeCKHX (pyHKIMHA. UeTHOCTh, HEUYETHOCTh, MEPUOTUIHOCTH
(yHKuUHN, UX cBOiicTBa M | TpuroHomerpuyeckux ¢yHkiuid. CBoiicTBa U rpadguku GpyHKIUit Yy=COS X, Y=sin X , y=tg X, y=ctg X. 1,2
rpaguxmu.
Tema 4.6 IIpeoopazosanue | Conep:xkaHue yueOHOro MaTepuasia
rpaguxon IIP. CxxaTue U pacTsHKCHUE TPaPUKOB TPUTOHOMETPUYCCKUX (DYHKITHIM.
TPUTOHOMETPHYECKUX [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (HYHKITUH. 2,3
pyHkumii.
Tema 4.7 Onucanue Conep:kanue y4eOHOro MmaTepuasa
NPOU3BOACTBEHHBIX IIP. Vicionbs3oBaHUE CBOWCTB TPUTOHOMETPUIECKUX QYHKIUH B IPOPECCHOHATBHBIX 3aauax
MPOIECCOB € MOMOIIBIO 2,3
rpagukoB GyHKUM
Tema 4.8 O6paTHbIe Coaep:xanue yueOHOro MaTepuaJia
TPUTOHOMeTpHYecKue O6patHble TpUroHoMeTpudeckne QyHKuH. Mx cBoiicTBa 1 rpaduKH. 12
byHkuun '
Coaepxanne yueOHOr0 MaTepHaJia
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg x=a. PelieHue TpUroHOMETpHYECKUX YPaBHEHUI
Tema 4.9 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE YpPaBHEHUS, CBOJALIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckune pa3nokKEHNEM Ha MHOXKHUTENH, OTHOPOIHBIE. '
ypaBHeHusi 4 HepaBeHcTBa | IIpocteiimue TpuroHoMeTpuiecKre HEPaBEHCTBA
IIP. IIpeoOpazoBaHrne TPUTOHOMETPHUYECKHX BBIpAKCHUH. PellleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB, B TOM YHCJIC C UCIIOJIb30BAHUEM CBOMCTB ()YHKITHIA. '
Tema 4.10 Cucremsl Copaepxanne yueOHOr0 MaTepHaJia
TPUTOHOMETPHYECKUX .
ypaBEenmii CucremMbl TPUTOHOMETPUUECKUX YPaBHEHUI 1,2
IIP. Pemenne 3amad mo mporIeHHBIM TeMaM 2,3
Pasnes 5 KommekcHble ynciia
Tema 5.1KoMIUIEKCHbIE Copepxanne yueOHOr0 MaTepHaJia
anena [onstne xomrmekcHoro yncna. ConpsHKeHHBIE KOMIDIEKCHBIE YMCIIa, MOAYNIb U apTyMEHT KOMIUIEKCHOTO YHCHIa. 12

dopMa  3ammWcH  KOMIUIEKCHOTO  9mcia  (TeoMeTpHdecKas, TPUTOHOMETpHWUECKasi,  anreOpamdeckas).
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ApudmMeTnyeckre ISHCTBHS C KOMIUIEKCHBIMY YHCIIAMHU

ITP. BrinonHeHue pacy€ToB ¢ MOMOIIh KOMIUIEKCHBIX uncell. [IpuMepbl UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEl 2 2,3
Paznen 6 IIpousBoaHasi 1 nepBoodpazHas GyHKIMHU
Conep:xanue y4eOHOro MaTepuaJia
Tema 6.1 ITousTHe OnpenerieHue  YKWCIOBOM  IMOCJCAOBATENILBHOCTHM M CIOCOOBI  e¢  3amanus.  CBOWCTBA  YHCIIOBBIX
NPOou3BOAHONH. DOPMYJIbl M | TTOCIICIOBATEIIHHOCTEH. Omnpenenenne npejena MOCJIE0BATEIHLHOCTH. Brruucnenue MIPEIEIOB
npaBuia nocnenoBatenbHocTed. [penen pynkunn Ha OeckoneuHoctu. [Ipenen GpyHkmy B TOUKe. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenta. [Ipupamenne pyHkunu. 3anaun, IpUBOISIINE K TOHATHIO TPOU3BOgHON. Onpeaenenne
MIPOW3BOTHON. ANITOPUTM OTBHICKAHUS TPOHU3BOTHOM.
Tema 6.2 IIpousBoaHbie Copaeprxanue yued0HOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmynsl auddepenumpoanst. [lpasuna nuddepeHIpoBaHHs. 4 1.2
npousseaenusi, YacTuoro | IP. pemenne npuMepoB 1o TeMe 2 2,3
Tema 6.3 IIpousBoaHbIe Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUYECKUX Onpenenenne crnoxkuoi ¢Gyakmuu. IlpomsBoanas TpuroHomerpuyecknx ¢GyHKmmiA. [IpomsBomnHas CcioxKHON 4 19
¢yukuuii. [IponzBoanas | pyskum '
CJI0KHOM (PyHKIMHU IIP. penieHre NpUMEPOB 0 TEME 2 2,3
Tema 6.4 Ilonusitue o Conep:xanue yueOHOro MaTepuaJa
HenpepbiBHOCTH QyHKuMHU. | [lonstne HempeppiBHOW QyHknmu. CBolicTBa HempepbhiBHON (yHKIMH. CBA3b MEXIy HENPEpPHIBHOCTHIO U 2
MeToa HHTEPBAJIOB. b dbepeHInpyeMOoCThI0 QYHKIMH B TOUKE. AJITOPUTM pellieHHe HEPABEHCTB METOJOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpuyeckuii Conepikanne yqueﬁnoro Mareprata > = v
i UIMTCCKHH CMBICT l'eomeTpuyeckuii cMmbICT NpPOU3BOHOI (GbyHKUMU- yrioBoi koddduimeHt kacaTenbHON erpa(bHKy (hyHKIMU B
IpOHIBOTHOH. TOYKe. YpaBHEHHE KacaTelNbHOH K rpaduky GyHKIIHMH. AJTOPUTM COCTaBIEHHS KacaTeabHON K rpaduky GpyHKIINN 4 1,2
y=f(x)
Tema 6.6 ®usuueckuii Conep:xanue yueOHOro MaTepuaJia
CMBICJI MPOU3BOHOI B
npodgeccuoOHAIBHBIX ITP. ®usnveckuii (MEXaHUIECKHIT) CMBICI TPOM3BOIHON - MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMenu t:v=S'/ (t) 2 2,3
3agavax
Conep:xanue yueOHOro MaTepuaJia
Tema 6.7 MOHOTOHHOCTE Bospacranue u YGBIB?HI/IG (YHKIIMU, COOTBETCTBUE BO3pACTaHHS H ¥6BIB3HI/IH q)yIjKHI/II/I 3HaKy IPOW3BOIHOM.
(bymKumii, Toukn [TonsiTHe TPOU3BOHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOI MPON3BOIHON BBITYKIOCTH (BOTHYTOCTH)
JKCTpeMyMa (YHKIMU Ha OTpe3Ke. 3aJayd Ha MaKCUMyM U MHHUMYyM. [lOHSTHE aKCHOMBI, CHOC(3'6BI 150, onpeﬂengﬂnﬂ 4 1,2
AJIropuT™M HcclieZoBaHusd (PYHKIMK M TOCTPOSHUS ee rpaduka ¢ MOMOIIBI0 HPOU3BOAHON. J[poOHO- IHHEHHas
byHKIHS
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro Marepuasa
(yHkuumii 1 mocrpoeHue HccnenoBanre QyHKIMIA Ha MOHOTOHHOCTh M ITOCTPOCHUE rPpad)uKOB 2 1,2
rpaduxos IIP. pemenye 3a1a4 10 TEME 2 2,3
Tema 6.9 Haunoonbsiee u | Conep:xxaHue yuedOHOro Mmatepuasa
HanMeHblee 3HaYeHHe Haxoxxaenne HauOospIero 1 HaMMEHbIET0 3HaYeHN QYHKINH, MOCTpOeHHE rpad)uKOB C UCTIOJIB30BAaHUEM 2 19
.

byHxumii

arnmnaparta MaTeMaTUICCKOro aHajin3a
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IIP. Hanmensmiee u HanOombItiee 3HaYeHHUE QyHKITIM. HaxokIeHne onTHMaTEHOTO Pe3yIbTaTa ¢ TIOMOIIBIO

MIPOM3BOAHON B MPAKTHYECKHX 3a7adax 23
Pa3nen 7. MHOrorpaHHHKH M TeJIa BpallleHUsl
Tema 7.1 Bepmmunsi, Copaepxanne yueOHOr0 MaTepHaJia
pedpa, rpanun [TonsiTe MmHOTOrpanHuka. Ero snemeHTsI: BepmnHel, pedpa, rpanu. Juaronans. Ceuenue. Brimykibie n 19
MHOIOTPAaHHUKA HEBBIITYKJIbIe MHOTOTPaHHUKH ’
Tema 7.2 IIpusma, eé Coaep:kanue y4e0HOro MaTepHaJa
cocrapisiiomue. Ilpsimas u . .
paBHBHAS IPH3MbL. [Ipu3ma ( HakIOHHAs, IpsiMast, IpaBIIIbHAS ) U e€ 3JeMeHThl. Bricota mpusMel. [IpaBunsHas npusMma, e€ ceueHue. 1,2
Tema 7.3 Coaep:kanue y4eOHOro MaTepHaJa
IMapanaenenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexn. CBolcTBa MPSIMOYTOJIEHOTO Napaiuienenunena, kyd. Ceuenne KyOa, napajienenumnena 1,2
napajuiejienumnena
Tema 7.4 Ilupamuna, eé Conep:kanue y4eOHOro MmaTepuasa
cocTaBJsIIOIIUe, CeYeHHe.
IIpaBuibHas nupaMuaa. [Mupamuna u eé€ snementsl. Ceuenne nupamusl. [lpaBuinbHas nupaMuga. Y ceuéHHas nupamuia 1,2
YceuéHHasi nupamMuzja.
Tema 7.5 bokoBas u Coaep:kanue y4eOHOro MmaTepuasa
MOJIHAS MOBEPXHOCTh . N
PH3MB, IHPAMBILI [Tnommane 60KOBOM ¥ TIOTHON TOBEPXHOCTH IPU3MBI, THPAMHU/IBL. 1,2
Tema 7.6 Cummerpus B Coaep:xanue y4eOHOro MaTepuaJia
Ky0e, napajuienenumnese, CHUMMeTpHUs OTHOCUTEIBHO TOYKH, MPSMOM, TNIOCKOCTH. CUMMETpHS B KyOe, apajuieieuIe/e, Mpu3Me, 12
npu3Me, NApaMue. IMpaMHU/IE. '
Tema 7.7 Ilpumepsl Copaepxanne yueOHOr0 MaTepHaJIa
CHMMETPHH B P. CummMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 23
CeNHATbLHOCTH '
Tema?7.8 IIpaBunbHBIE Coaep:xanue yuefOHOro MaTepuaJa
MHOTOTPAHHUKH, UX .
CBOIiCTBa IIP. Ilonsarue IMMPaBUJIBHOTO MHOT'OIpaHHHKaA. CBolicTBa IMpaBUJIbHBIX MHOT'OI'PaAHHUKOB 2,3
Tema 7.9 Huaunap, ero Conep:xanue yueOHOro MaTepuaJia
COCTaBJISIIOIIHE Hunusap u ero 3nemMenThbl. CeueHne MMIMHApPA (TTapajiyielbHO OCHOBAHHUIO M ocH). Pa3zBepTka muiamHIpa 1,2
Tema 7.10 Konye, ero Copepxanne yueOHOr0 MaTepHaJia
COCTABJISTIONIHE Konyc u ero anementsl. CeueHne kKoHyca (apajuieIbHO OCHOBAHUIO M TIPOXOZSIIEe Yepe3 BEPIINHY ), KOHMUECKHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. paboTa 110 TemMe 2,3
Tema 7.11 YceuéHHBIIH Coaep:xanue yueOHOro MaTepuasa
KkoHyc. Ceuenne [IpencraBienue 00 yceuéHHoMm konyce. Ero obpasyrommas u Beicota. CeueHne yceueHHOTO KOHyca 12
;

YCE€UYCHHOI0 KOHYyCa

Tema 7.12 lllap, chepa, ux

Coaep:xanue y4eOHOro MaTepuaJa
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ceyeHust IIap, chepa. Bzanmuoe pacrionoxenue chepsl U iockocTd. Cedenue 1mapa, chepsl. 12
,
Tema 7.13 [lousiTue 00 Conep:xanue yueOHOro MaTepuaJia
o0béme Tena. OTHomenue | Ilonstue 06 06béMe Tena. OOBEM Kyba 1 MPAMOYToJIbHOTO Napajuienenunena. O0beM MpU3Mbl U HAIMHAPA. 12
00bEMOB MOIOOHBIX TeJI. OtHomeHne 00bEMOB TTOTOOHBIX TEIl. | 'eOMETPHUECKIA CMBICIT OITPENCTUTENS 3-TO HOPSIKA. '
Tema 7.14 O0beMbI 1 Coaep:kanue y4e0HOro MaTepuaJa
IJI0INA/U NoBepxXHocTeil | OObeMbl mupamMuIbl U KoHyca. O0beMm mrapa. [Tnomiaap moBepXHOCTEH Tel. 12
TeJl '
Tema 7.15 Komounamumn Copaeprxanne yuedOHOro MaTepuajia
MHOTOTPAHHUKOB U TeJI IIP. KomOmHAIH TeOMETPHICCKUX TEIl 23
BpalleHusI '
IIP. Penienre npakTHKO- OPUEHTUPOBAHHBIX 33724 110 MPOHAEHHBIM TeMaM 2,3
Paznen 8 IlepBooOpa3nas pyHKIMH, ee MPUMEHEHNe
Tema 8.1 TlepooBpasnas Conep:kanue y4eOHOro MmaTepuasa _
dynxunn. Mpasuaa 3agaua 0 BOCCTAHOBJICHUH 3aKOHA JIBUYKCHUSI 110 U3BECTHOH CKOPOCTH. H(lHHTI/Ie HWHTETPUPOBAHUSI.
HAXOAICHHS O3H3KOMJ’I€HI/ICV C IMOHATHEM I/IHTervpana U TIepBOOOPa3HOM AJIst (bZIHKL[I/H/I y—f(i(). Pemenue 3ana4 Ha cBsI3b 12
N MepBOOOPaA3HON U ee TPOU3BOAHOM, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM (IlYHKI_II/II/I. Tabmuma hopmyn s
HaX0XJICHHUS IepBOO0pa3HbIX . M3ydueHne mpaBuiia BEIYUCISHHS IEPBOOOPA3HOM.
Tema 8.2 Iliomanb Conep:xanue yueOHOro MaTepuaJia
KPHUBOJIHMHEHHOM 3anaun, MPUBOSAIIKE K TOHATHIO ONPEIEICHHOTO MHTETpasia — O BBIYMCICHUH IO KPUBOIMHEHHOM
Tpaneuun. ®opmyJia Tpanenud, o nepeMerieHny Touku. [loHsTre onpeneneHHoro nHTErpaia. ['eomerpudecknii ¥ PU3NIESCKHIA CMBICT 1,2
He1oTona- Jleiionuna onpenencHHoro uarerpana. opmyna Herotona- Jleitoanma.
Tema 8.3 Heonpenenénnnrtii | Coaep:kaHue y4eOHOro MaTepuaJa
HHTErpaji [NoHsiTHE HeonpeAeAEHHOTO HHTETpasia 12
Tema 8.4 IlonsiTHe 00 Copepxanne yueOHOr0 MaTepHaJIa
onpegeIeHHOM HHTerpaje | ['eoMeTpHUECKHI CMBICT OMPE/CICHHOT0 HHTErpaia
KaK MJIOIAIH 1,2
KPHUBOJMHEHHON Tpaneuuu
IIP. Pemenne 3a7a4 Ha MPUMEHEHUE WHTETpaIa Il BEIYUCICHUS (PU3NIECKIX BEIWYHH U TUIOIAeH 2,3
IP. Pemenne 3ana4d o Pazneny 4 Ilpon3soaHas u nepBooOpasHas HyHKIUH 2,3
Paznen 9. Crenenn u kopuu. CtenenHasi QyHKuus
Tema 9.1 CTeneHnas Coaep:xanue yueOHOro MaTepuasa __
byukuus, e¢ cpoiicTpa. [oHsiTHE KOpHST N- O CTENEHH U3 IEHCTBUTENHHOTO Ynciia. OyHKIH ¥ = ¥® ux cpoiicTsa 1 rpadpuKy. 1,2
CaoiicTBa KOpHsI N- OM CTENEHHU.
Tema 9.2 IIpeoopazoBanne | Coxep:kaHue y4eOHOro MaTepuaJa
BOIPMKEIHN € KOPHAMMH [IpeoOpa3oBaHye UPPALMOHAIBHBIX BHIPAKEHHUH 1.2
N- 0ii cTeneHun ,

Tema 9.3 CpoiicTBa

Coaep:xanue y4eOHOro MaTepuaJa
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CTeneHu ¢ [ToHsATHE CTENEHN C paITMOHATLHBIM TToka3areneM. CteneHHbIe QYHKIMH, WX CBOWCTBA U TpaduKku 2 1,2
PALMOHANBHBLIMY U IIP. Peuienune ypaBHEHUN
NeHCTBUTEIBHBIMH 2 2,3
NoKa3aTeasiMu
Tema 9.4 Pemienue Copep:xkanue yueGHOro MaTepuaJia
HPPaLMOHAIBbHBIX PaBHOCHWJIBHOCTB MppalMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB MeTO bl MX PEelICHHUSL. 4 1,2
ypaBHenmii u HepaBeHCTB | [TP. perenre nppanvoHaIbHBIX YpaBHEHHI M HEPaBEHCTB. 2 2,3
Pasned 10. Iloka3aTenbHasi GyHKIHSA
Coaep:xanue y4eOHOro MaTepuaJia
CreneHp ¢ MPOU3BOJIBHBIM ACHCTBUTENbHBIM OKa3zaTeneM. OnpenesneHue noxka3arenbHol (yHKIUHN 1 e€ CBOHCTBA
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM OKa3aTeNnbHON QYHKIMH. PereHre nokazaTebHbIX YPaBHEHUH ¢ 4 19
Tema 10.1 [lokazaTeabHasi | IpUMEHEHHEM MTOKa3aTeNbHON QyHKIMKU. Pelienne mokasaTenbHBIX YpaBHEHUH METOJOM YPaBHUBAHHUS ’
¢ynkuus, ee cpoiicTea. MOKa3aTeNel, METOIOM BBEICHHUSI HOBOH MepeMeHHOH, QYHKITMOHAIBHO- TPapHIeCKUM METOIOM.
IIP. PeieHne noOKa3aTeNbHBIX YPABHEHUM U HEPABEHCTB. PelleHre MoKa3aTeNbHbIX YPABHEHUI METOIOM
ypaBHHBaHUS [TOKa3aTeJei, MeTOJJOM BBEICHUS HOBOH MEPEMEHHOM, (PYHKIIMOHAIBLHO- IPpadUIeCKUM METOIOM. 4 2,3
Pemenune nmoka3zateabHBIX HCPABCHCTB.
Pazpnen 11. Jlorapudmsl. Jlorapugmuyeckasi GyHKUHSA
Tema 11. 1 Jlorapugm Coaep:xanue y4e0HOro MaTepHaJa
yuciaa. CpoiicTBa Jlorapudm uncina. JlecATHUHBINH 1 HATYPAIBHBIN JIOTapU(pM, YHUCIIO € 4 12
Jorapupmon '
Tema 11.2 CsoiicTBa Coaep:xanue y4eOHOro MaTepuaJia
Jorapudmosn. Onepamus | CpoiicTa morapudmos. Oneparst morapuMUpPOBaHUSL 2 1,2
JorapupmMupoBaHus IIP. Peuienne npumepoB 2 2,3
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJa
Jlorapudmuyeckas Jlorapudmuueckast pyHKIHS, €€ CBOWCTBA. 4 12
(¢ynkuus, eé cpoiicTBa. '
Conep:xanue yueOHOro MaTepuaJia
Tema 11.4 Pemrenne [MonsTust norapudmudeckoro ypasHeHus. Onepanys NoTeHIUPoBaHus. Tpr OCHOBHBIX METOJIA PEIICHHS
JorapupmMuyecKux JorapuQpMHUIECKUX ypaBHEHUH: PyHKIMOHAIBHO-TpadUUECKUI, METO HOTEHLIMPOBAHNUS, METO] BBEJICHNSI HOBOH 4 1,2
ypaBHeHHUIi, HepaBeHCTB. | nepeMeHHoH. Jlorapudmudeckue HepaBeHCTBa
IIP. Pemenue npumMepoB 2 2,3
Tema 11.5 Cucrembl Coaep:xanue yueOHOro MaTepuasa 2 1,2
JorapupmMuyecKux AJTOpUTM pELIEHHUs] CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTD JTOrapu()MUUYECKUX YPAaBHEHUHN U HEPABEHCTB.
YPAaBHECHHIL.
Tema 11.6 Jlorapugmbl B | Coaep:xanne yueOHOro MaTepuajia
NPHUPOJAE M TEXHUKE ITP. ITpumenenwue sorapudma. Jlorapudmudeckas cmpaiis B nprpojie. E€ Mmaremarndeckue cBoiicTBa 4 1,2
Paznen 12. MHo:xecTBa. DjieMeHThI TeOPUM U rpadoB
Tema 12.1 MuoskecTa Copaepxanne yueOHOr0 MaTepHaJia
[lonstne MmHOkecTBa. [logmMuokecTBO. Onepauy ¢ MHOXECTBAMH 2 1,2
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IP. penieHre NPUKIATHBIX 3312 2 2,3
Tema 12.2 Tpadbr Conep:xanue yueoOHOT0 EaaTepna.ﬂa
[Tonstre rpada. Ces3HEBIN rpad), gepeBo, MUK rpad Ha IIOCKOCTH 4 1,2
IIP. pewmenue 3ana4. MHOKeCTBa, rpadbl M UX IPUMEHEHUE 2 2,3
Paznen 13. DieMeHTbl KOMOMHATOPHKH, CTATHCTHKH M TEOPHUH BEPOSITHOCTEH.
Tema 13.1 OcHOBHBIE Copaeprxanne yuedOHOro MaTepuajia
NoHsATUsSI KoOMOUHATOPUKH | IlepecTaHOBKH, pasMeIEHHUs, COUETAHUS 2 2,3
Tema 13.2 CoObITHE, Copaepxanne yueOHOr0 MaTepHaJa
BEPOSATHOCTH COOBITHSI. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHH. Y CIIOBHAsI BEPOSITHOCTb.
CiosxeHue 1 YMHOKeHUe | 3aBHCHMBIE M HE3aBHCHMBIE COOBITHSA. TEOpeMBI O BEPOSTHOCTH IPOU3BENEHUSA COOBITHI 4 1,2
BEPOSATHOCTEI
Tema 13.3 BepositHocTh B | Coep:xanne yueOHOr0 MaTepHaJia
npodeccuoHaNbHBIX IIP. OTHOCUTEIIbHAS YaCTOTa COOBITHUS, CBOUCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE ONPECICHUE BEPOSITHOCTH. 4 12
3asavyax OneHKa BEpOSITHOCTH COOBITHS ’
Tema 13.4 luckpernas Coaep:xanue y4eOHOro MaTepuaJia
cJy4yaiiHas BeJIMYHHA, Buner cnywadinpix BenuuuH. OmnpenerneHue TUCKPETHOM cCilydaiHOM BeNMYMHBL. 3aKOH pachpeesieHus 2 12
3aKO0H ee pacnpeneeHus. | NMCKPETHOM cly4yalHOW BeNMYMHbL. E€ YMCI0BbIE XapaKTEPUCTUKH. '
Coaep:xanue y4eOHOro MaTepuajia
Tema 13.5 3apaun Bapuarnmonnsiit psn. [lomuron gactor u ructorpamMma. CTaTUCTHIECKHE XaPAKTEPUCTHKH PsAa HAOIIOIaeMBIX 4 19
MaTeMaTH4eCKOu JTAHHBIX ’
CTATHCTHKH IIP. ITepBuuHast 00pabOTKa CTATHCTHUECKUX JAaHHBIX. [ padudeckoe nx npencrapinenne. Haxoxaenne cpenHux 2 23
XapaKTEepPHUCTUK, HaOI0AaeMbIX JaHHBIX. Pabota ¢ Tabnunamu, rpadukamu, auarpaMMamu. '
Pasnes 14. YpaBHeHHUsI 1 HepaBeHCTBA
Conep:xanue yueOHOro MaTepuaJa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWIJIBHOCTh YpaBHEHHH M HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TTEPEX0/IaX B
YPABHCHHUI M HEPABEHCTB. | ypaBHEHUX M HepaBeHCcTBax. OOIIMe METO/ bl PEIICHHs ypaBHEHUI: Tepexo OT paBeHCTBA (YHKLHUI K 4 19
OO0mme MeTOAbI pelICHUs] | PAaBEHCTBY apTyMEHTOB /It MOHOTOHHBIX (DYHKITMH, METOJT Pa3JI0KEHUST HA MHOXKUTEINN, METO/ BBEJIEHUS HOBOM '
MepEMEHHOM, QYHKIIMOHATBHO- TpadUUeCcKuil METOJ
Conep:xanue yueOHOro MaTepuaJa
Tema 14.2 I'paduyecknii | OOmue METOABI peLLICHUS HEPABEHCTB: MIEPEX0 OT CPAaBHEHMUS 3HAUCHUH (PYHKIUHI K CPaBHEHHIO 3HAUCHHUH
MeTo/l peleHust apryMEHTOB U1 MOHOTOHHBIX (DYHKIHH, METOA MHTEPBAJIOB, (YHKIHNOHAIBHO- IpaHueCKUl METO. 2 1,2
YPABHECHHUH, HEPABEHCTB ['padmgecknii MeTo pelieHrs ypaBHEHHH U HEPAaBEHCTB.
IIP. Pemenue npuMepoB 2 2,3
Tema 14.3 Ypasenus u Copepxanne yueOHOr0 MaTepHaJia v
HEPABCHCTEA ¢ MOLYJIEM Onpenenenne moayns. Packpeitue Moayss no onpenenenuto, Ipocreiimme YPaBHEHNS 1 HEPABEHCTBA C 4 1.2
MoayneM. IIpuMeHeHre paBHOCHIIBHBIX IEPEX00B B ONPEIETICHHBIX THIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHeHUSs U Coaep:xanue yueOHOro MaTepuaJa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiiire ypaBHeHHS M HEPABEHCTBA C TAPAMETPOM 4 1,2
napaMmeTpamMu IIP. Pemenue npuMepoB 2 2,3
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IIP. PenieHne ypaBHEHUN U HEPABEHCTB 110 3aKPETUICHUIO TEM

2 2,3
IK3aMeH 4
KOHCYJIbTAIIMH K K3aMeHY 6
CaMOCTOSITeJIbHASI paboTa Mo MOJATOTOBKE K IK3aMeHY 8
292/8.11
Bcero

Paboueii l'[pOFpaMMOﬁ npeaAyCMOTPCHO BBIMOJHCHUC OTACIBbHBIX BHI0B pa60T, CBs3aHHBIX C 6yay1ue171 HpO(i)eCCPIOHaHLHOI;’I JCATCIIBHOCTBIO, B (l)OpMe HpaKTH‘-IeCKOﬁ

IIOJrOTOBKHU B 00bEMe 92 wyacoB
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6. MaTepuajibHO-TEXHUYECKOE H YUeOHO-MeTOAMYeCKoe obecrevyeHue

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

OcBoenne mporpamMmbl y4eOHON AMCHUIUIMHBI «MaremaTuka» MpearnosiaraeT Haaudue
yueOHOro KabuHeTa, B KOTOPOM HMEETCSl BO3MOXKHOCTh 00€CIeUUTh 00y4YarouIMMcsi CBOOOIHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOTr0 3aHSATHUS U IEPUO]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 ~ 00OpYZOBAaHMEM, YyKa3aHHBIM B HACTOSIIIUX TpeOOBaHMAX, B TOM 4YHCIE
CHEIMAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOY4YeHHSs, JOCTaTOUYHBIMH JUIS
BBHITIONTHEHUS TPeOOBaHMH K YPOBHIO MOATOTOBKH 00YYArOIIMXCS .,

B KaOuHeTe JOJDKHO OBITh  MYJIbTHMEIUHHOE 000pYyAOBaHUE, IOCPEICTBOM
KOTOPOr0 YYacTHUKH 0OO0pa30BaTeIbHOr0 Mpoliecca MOTYT IPOCMAaTpUBATh BH3YaJbHYIO
uH(pOpPMAaILIMIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3CHTALIUN, BUICOMATEPHUAIIbl, HHbIE JOKYMEHTHI.

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

. MHOTO(YHKIIMOHATBHBIA KOMIUICKC ITPETIOIaBaATEIIS;

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

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KPaHHO-3BYKOBBIC ITOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAIllMM, B TOM YHUCIIC TAclopra Ha CpeICTBa
00y4eHHMsI, ”HCTPYKIIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011aCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOAAT YUEOHHKH, Y4EOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecneunBaroniyie 0cBoeHHe y4eOHON AMCHUILUINHBI «MaTeMaTuka», peKOMEHI0BaHHbIE
WIN JIONYILEHHBbIE /Ul MCIIOJIBb30BaHMsl B MPO(ECCHOHAIBHBIX 00pa30BaTEeNIbHBIX OpraHU3alUsX,
peanu3ylomux 00pa30BaTeNIbHYI0 IPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B Mpejerax
ocoenus [TIICC3CIIO Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUsI.

bubnuoreunsiii GoHJ MOXKET OBbITh JONOJHEH SHIUKIONEIUSAMH, CIPAaBOYHUKAMU,
Hay4HOH, HAYYHO-TIONYJISAPHOU U JAPYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B IPOLIECCE OCBOEHUS MPOrpaMMbl y4yeOHOW JUCHUIUIMHBI «MaTemMaThKa»

CTYJEHTBI JTOJIKHBI MOJIYYUTh BOZMOKHOCTh JJOCTYTIA K 3JIEKTPOHHBIM yU4e€OHBIM MaTepHaliaM 110
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/EeKTPOHHBIM KHHIaM,
IpakTUKyMaM, Tectam, MaTepuanam EI'D u ap.).

6.2 UndopmaunonHoe odecrnieueHue 00yueHust

OcHoBHas JuTEPATYPA
AJredpa M Hayaja MaTteMaTuyeckoro anaau3a. 10-11 kiacce : 0a30BbIid M yriTyOJIEHHBIHN
ypoBHU : yuebnuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauépa [u ap.]. — 12-e u3n., crep.
— MockBa : Ilpocsemenue, 2024. — 463 c. — (Maremartuka: anrebpa W Hayaia
MaTeMaTHYeCKoro aHaimsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum goctymna: mo
noanucke. (PITY)
I'eometpusi. 10-11 kaacc : 6a30BbIi U yrnyOn€éHHblid ypoBHH : yuebnuk / JI. C. Atanacss, b. B.
, B.®. byry3oB [u ap.]. — 12-e uzn., crep. — Mocksa : [Ipocsemenue, 2024. — 287 ¢. —
(Matematuka: anrebpa W Hayaja MaTeMaTH4yeckoro anamusa, reomerpus). — URL:
https://e.lanbook.com. — Pexwum noctymna: 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.
— Mockpa : IIpocemenne, 2023. — 463 c. — (Marematuka : anreOpa W Haudana
MaTeMaTh4ecKoro ananusa, reometpus). —100 sk3. (PITY)
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I'eomerpus. 10-11 kaace : 6a30BbIil 1 yrayOneHHbli ypoBHH.: yueOHUK / JI. C. AtanacsH, B. .
byrysos, C. b. Kagomues u ap. — 9-e uza. — Mocksa : [Ipocemenue, 2021. — 287 c. : ui. —
(MI'Y — mkone). (PITY) — 50 k3.

JlonoJIHuTeIbHAS JUTEPATYpa
bBammakos M. U. Maremarunka : yueonuk mus CI1O / M.U. bamvakoB. — Mocksa : KnoPyc,
2024. — 394 ¢. — (Cpennee npodeccuonaabHoe odpasosanue). — URL : www.book.ru. —
PexxuMm poctyna: 1mo noamucke.
BbammvakoB M. U. Matemaruka. [Ipaktukym : yueOHo-mipakTHueckoe nmocodue / bammakos M.
H., Oatuna C.b. — Mocksa : KnaoPyc, 2024. — 294 c. — (Cpennee mpodeccHoHAIbHOE
obpazoBanue). — URL : www.book.ru. — Pesxxum mocryma: 1mo momucke.

1.

XapakTepucTHKA

OCHOBHBIX

KOHTPOJIb U OLICHKA Pe3yJIbTATOB y4e0OHOM IMCUUIIIMHBI.
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOﬁ JAUCHUIITIMHBI OCYHICCTBIIACTCA

npenoaaBarcJicM B IHPOLECCE MPOBCACHUA IMPAKTHYCCKUX 3aH$ITI/II\/JI, TCCTUPOBAHHA, a TAKXKC

BBITIOJTHCHUA O6y‘laIOIJ_II/IMI/IC$I HHAWBUAYAJIBbHBIX 3a,[[aHPII>i u HpOMeHCYTOHHOﬁ aTTeCTaHHCﬁ.
MeTo1bI KOHTPOJIS HAllpaBJIEHbI HAa IPOBEPKY O0yYaIOLIUXCS:

v

— BBIIIOJIHATH YCJIOBHA 3OaHUSA Ha TBOPYCCKOM

COOCTBEHHOI ITO3UIIMH;
— JIeJ1aTh OCO3HAHHBINA BBHIOOP CITOCOOOB JICHCTBUI M3 paHee U3BECTHBIX;

v —0CYIIECTBIATh KOPPEKLUIO (UCIIPABIEHUE) CACIAHHBIX OLIMOOK Ha HOBOM YPOBHE
peylaracMbIX 3aaHuii;

v

BUJOB Y4YeOHOIl [1eATeJIbHOCTH,

YpOBHE C TIPCACTABJICHUCM

v — paboTark B TPYIIIE U IPEJCTABISATH KaK CBOO, TAK M IMO3UIIUIO TPYIIIIHI
Copaep:xanue ®opmbl u MeTOABI
XapaKTepHCTHKA OCHOBHBIX BU/IOB /IeATeJbHOCTH 00y4al0LInXCsl KOHTPOJIst u OLIEHKHU
(Ha ypoBHe yuyeOHBIX JeiicTBHIT) pe3yJ1bTaToOB 00y4eHMs
Auredpa
Maremaruka (BKItOYasi pasaensl «Anredpa W Hadama 1. Uutepnperanus
Pasznen 1. | maremaTudeckoro anamuza», «l'eomeTpus», «BeposATHOCTh U | pe3yNbTATOB HAOIIOEHHIA
IloBTOpeHHe Kypca | craTucTrka») (0a30BbI YpOBEHB) - TpeOOBaHUS K MPEAMETHBIM | 3a JIESATEIILHOCTEIO
MaTeMaTHK pe3ynbTaTaM OCBOEHHs 0a30BOro Kypca MaTeMaTHKH JOJDKHBI | 00ydaromerocs B
OCHOBHOWM HIKOJIbI OTpa)aTh: nporecce OCBOCHUA
- BIIQJICHHE METOJaMHU [0Ka3aTeNbCTB, AJIrOPUTMaMU | 00pa3oBaTEIbHOU
Pa3nen 2. [IpsiMble | | penieHus 3a/1a4; yMeHHe GOpMYIIHPOBATh ONPEIEIICHHUS, aKCHOMBI | TIPOTPAMMBI.
IJIOCKOCTH B | M TEOpeMbl, MPUMEHATh HX, IPOBOJUTH JIOKa3aTEIbHBIE 2. CraproBas
NMPOCTPAHCTBE. pacCyXKIeHHUs B XOJI€ peLICHUs 3a4a4; JUAarHOCTHKA IOATOTOBKH
- YMEHHE OIepHpOBATh IOHATHSIMH: CTEIEHb YHCIA, | 00yJaroImuXcs 110
Pasznen 3. | morapudM uucna; YMEHUE BBITIONHATh BBIYMCICHHE 3HAYEHUH W | IIKOJIHLHOMY Kypcy
Koopannatsl U | peoOpa3oBaHusl BBIPAKEHHUH CO CTENEHSAMH U JIoTapuMaMu, | MAaTeMAaTHKH; BBISIBICHUE
BEKTOPbI B | IpeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX BRIPAXKEHUH; MOTHUBAIlUM K U3YUYECHUIO
NMPOCTPAHCTBE. - YMEHHE OIEpUPOBATh IOHATHUAMU: PALMOHAIBHBIE, | HOBOI'O MaTepuala.

Paznear 4. OcHOBBI

TPUTOHOMETPHH.
Tpuronomerpuveckn
e pynkuuu

Pasznen 5

KoMniiekcHbIe 4uciia

HUppanuoOHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,

JnorapuMUUYEcKHe, TPUTOHOMETPUYECKUE  YPaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;
byHKums,

repBooOpasHasi,

- yYMEHHE

bynxums,
OHpeHeHeHHBIﬁ HUHTCIrpal;

ONeprupoBaTh  MOHATUAMU:

HEIIPEPBIBHAS MIPOU3BOJIHAS,
yMEHUE HaxXOJUTb IPOU3BOJHBIE
JJIEMEHTApHBIX (DYHKIWH, UCIONB3Ysl CIPABOYHBIC MaTEpHAbI,

WCCIIEIOBATh B MPOCTEHIINX CITydasx (YyHKIUHA HA MOHOTOHHOCTD,

3. Texymuit
KOHTPOJIb B (hopMe:

- YCTHOTO ®
NIMCBMEHHOTO OIIPOCa;

- MPaKTUYECKHX
pabor;

- KOHTPOJIBHBIX
paboT 1o TemMaM pas3ziesioB
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Paznen 6.
IIpousBoanas U
nepsoodpasHas
byHxunu

Pasznen 7.

MHoOrorpaHHuKM H
TeJia BpalleHust

Pasznen 8
IlepBooOpa3nas
bynxuum, ee
NpuMeHeHue

Paszgen 9. Crenenn u

kopHu. Crenennas,
bynkuun

Pasznen 10.
IHoka3aTesibHas
byHkuus

Paznen 11.
Jlorapugmsi.
Jlorapupmuueckas
bynkuus

Paznen 12.
MHoxecTBa.

DJieMeHTBbI TeOpuH H
rpagos
Paznen 13.
DJ1eMeHThbI
KOMOHWHATOPUKH,
CTATUCTHKHU u
Teopuu
BEPOSTHOCTEH.

14.
YpaBHenus 7

Pa3nen

HEPABEHCTBA

HaxOJUTh HaWOOJBIIME M HAMMEHBIIHEC 3HAYCHHUS (DYHKIIMH;
CTPOUTHh TpaUKK MHOTOYICHOB C HWCIOJh30BAaHHEM armapara
MaTeMaTH4eCKOro
3a1a4
OPUCHTHPOBAHHBIC 3aJ]aud Ha HaWOOJbIINE W HAUMCHBIIHC

aHaNM3a,;
Ha  JBWXKEHHE,;

MIPUMEHATH [IPOM3BOIHYIO TIPH

peleHnn pemarb  MPaKTHKO-
3HAUCHMS, HA HAXOXKJICHNE IYTH, CKOPOCTH U YCKOPEHNS;

- yMEHHE ONEpPUPOBATH MOHATHSIMH: pPalUOHAIBHAS
bhyHKIIHIS, hyHKIIH, (hyHKIIH,
norapugmudeckas (QYHKLIUS, TPUTOHOMETPUUYECKHE (DYHKINH,

[IOKa3aTesIbHast CTEIIeHHas
oOpaTHble (YHKIMH; YMEHHE CTPOUTH TpadUKd H3yYEHHBIX
¢GbyHKUIUH, MCIONB30BaTh IpadUKU IIPU M3YYEHHH IPOLIECCOB U
3aBUCHUMOCTEH, MpH pelIeHHH 3aJa4 U3 JPYTruX Yy4eOHBIX
[IPEIMETOB U 3aJad U3 PealbHOW XHU3HM; BbIpaXaTh GopMyaamu
3aBUCHUMOCTH MEKAY BEITMUUHAMUY;

- yMeHHe pelaTh TeKCTOBBIC 3aJaud pa3HbIX THUIOB (B
TOM YHMCIIe Ha MPOLEHTHI, JONH U YacTH, Ha ABIKEHHUE, PadoTy,
CTOMMOCTbH TOBApPOB M yCIYT, HAJOTH, 33J]a41

U3 O00lacTH YNpaBICHUS JHUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTABIISTH BBIPAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA U
WX CHCTEMBI IO YCIOBHIO 3a/adyM, HCCIENO0BaTh IOJyuYeHHOE
peleHre U OLIEHUBAaTh NPaBAONOA00HOCTh PE3yIbTaTOB;

- yMeHHe MOHSATHSIMU:

OTIEpUPOBATH cpenHee

apudmernyeckoe, MeauaHa, HauOOJIbIIIEE M  HAaWMEHBIIIES

3HAa4YC€HUA, padMax, AUCHEpCHA, CTaHHAPTHOE OTKJIOHCHHUE

4yrcIoBOr0 Habopa; yMEHHE U3BJIeKaTh, WHTEPIPETUPOBATDH
nH(popManuio, MpeACTaBICHHYI0 B TaOnWIax, Ha AWArpaMMax,
rpaduKax, OTPaXalII[yl0 CBOIMCTBAa peaJbHBIX MpPOLECCOB U
SIBJICHUH; TPEACTaBIATh MH(OPMAIUIO C IOMOIIBIO TaOJUIl U
JMarpaMM; UCCIIe0BaTh CTATUCTUUECKHUE JaHHBIE, B TOM YHCIIE C
MPUMEHEHNEM IpaUUECKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEpUpPOBATH MOHATHAMHU: CIy4alHBIH OIBIT U
CllyyaifHOe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHSI, yMEHHE
BBIUUCIATE BEPOATHOCTL C  HUCIIOJIB30BAHUEM l"pa(bI/I‘IeCKI/IX
METOJIOB; TIPUMEHATh  (HOPMYJIBI

BEPOSITHOCTEH, KOMOWHATOPHBIE (PAKTHI U (POPMYJIBI ITPU PEHICHUH

CJIOKCHUA W YMHOXCHUA

3aJa4; OLEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHII; 3HAKOMCTBO
CO CIy4YallHBIMH BEIMYMHAMM;, YMEHHE NPUBOAUTH HPHUMEPHI
MPOSIBJICHUsI 3aKOHAa OONBIIMX 4YHCEN B MPHUPOJHBIX H
OOIIECTBEHHBIX SBJICHUSX;

- yMEHHUE OIEpUpPOBaTh IMOHATHUAMM: TOUKA, IpsmMasi,
IJIOCKOCTbh, MPOCTPAHCTBO, ABYIPAHHBINA YroJI, CKpPEeIUBAIOLINeCs
HpsAMBIE, NAPAIEIBHOCTh W INEPHEHIUKYISAPHOCTh MPAMBIX U
IJIOCKOCTEH, yroi MEXIy NpSAMbIMU, YroJl MEXIy NpsIMOH H
IJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTAMH, PACCTOSIHUE OT TOYKU 10
IJIOCKOCTH, PAaCCTOSTHUE MEXIY NPSIMBIMU, PACCTOSIHHE MEXIY
IJIOCKOCTSIMM; YMEHHME HCIIOJIB30BaTh IIPU PELICHUU 3aj4ad
H3y4YeHHbIE (aKThl U TEOPEMBI IUTAHUMETPHY; YMEHUE OLICHUBATD
pasMepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- YMCHHEC OICpHUPOBATL TOHATHAMH: MHOT'OIpaHHHK,

JHACIUILINHBI;
4,

aTTecTamus

JK3aMeHa

B

HUtorosasa
hopme
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CeUeHHE MHOIOrpaHHMKa, KyO, Tapajuleenunes], I[pusMa,
nupamuza, Gurypa U MOBEpXHOCTh BpalleHUs, LHIHHAP, KOHYC,
map, cdepa, cedeHns (QUTYpPH  BpaIIeHHUS, IIOCKOCTD,
Kacatomasicsi cepsl, HWINHIPA, KOHYCa, IIOMaab MOBEPXHOCTH
MUPaMUIBL, IPU3MBL, KOHYCa, IHJIHHPA, IUTomans chepsl, 00bEM
Ky0a, IpsMOYroJpHOIO Iapajuleienunena, MUPaMuabl, TPU3MBI,
UWINHIAPA, KOHYyCa, 1apa; yMeHHnEe H300pakaTh MHOTOTPaHHUKH
[IOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT pPYKH, C IIOMOILIBIO
YEepTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; 3HAKOMCTBO
C CHUMMETpPHUSAMHU B IPOCTPAHCTBE; 3HAKOMCTBO C IPAaBUIBHBIMU
MHOI'OI'pPaHHUKAMU;

- YMEHHE ONIepupoBaTh TMOHATHSAMH: JBIKEHUE B
MPOCTPAaHCTBE,  MOAOOHBIE  (QUTYpHl B TPOCTPAHCTBE;
HCIIOJIF30BaTh OTHOIICHHE IUIONIAEH MOBEPXHOCTEH W 00BEMOB
MOJOOHBIX (DUTYp MPH PELICHUH 3a]a4;

- YMEHHE BBIYUCIATh [EOMETPUUYECKHIE BEJINUMHEI (JIMHA,
yroj, IJomags, 0oOBEM, IUIOMAAb IOBEPXHOCTH), HCIOIB3YS
n3y4eHHbIE (POPMYIIBI U METO/BI;

- yMEHHE OIEPUPOBaTh MOHITHUAMH: MNPAMOYTOJIbHAS
CHUCTeMa KOOpAMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKAJSIPHOE IPOU3BEACHUE, YIOJ MEXIYy BEKTOPaMH,
CyMMa BEKTOpOB, MPOU3BEICHUE BEKTOpa Ha YMCIIO; HAXOJIUTH C
MOMOIIBIO M3YYEHHBIX (POPMYT KOOPAWHATHI CEpEelUHBI OTpE3Ka,
paccTosiHue MEXIy ABYMs TOUKaMH;

- YMEHHE BBIOMPATh NOAXOIAIINN U3yYCHHBIH METOM JUIS
pelieHus 3aJadd, paclo3HaBaThb MaTeMaTH4ecKue QaxkTbl |
MaTeMaTHYeCKHe MOJAEIH B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBIIGHUSIX, B  HMCKYCCTBE; YMEHHE TMPHUBOJIUTH IPUMEPHI
MaT€MaTUYECKUX  OTKPBITUA  POCCUHCKOM U MHUPOBOHU
MaTE€MaTHYECKON HayKH.

- YMEHHE OIEpHUpOBaTh MOHATUSIMH: OIpEAEJICHUE,
akcuoma,  Teopema, CJIEJICTBHE, CBOIICTBO, MIpU3HAK,
JI0Ka3aTeNIbCTBO,  PAaBHOCWIIBHBIE  (JOPMYJIHPOBKH;,  yMEHHE
(dopMynupoBaTh OOpaTHOE M IPOTHBOIOJIOKHOE YTBEP)KICHUE,
MPUBOJUTH NPUMEPHl W KOHTPHPUMEPHI, HUCIOIB30BaTh METO]
MaTeMaTHYeCKOH  MHAYKLUUH;  I[POBOOUTH  JOKa3aTeJbHbIE
paccyKIeHusl IpH pelleHHH 3a/1a4, OLEHHBATh JIOTHYECKYIO
[IPaBUIIBHOCTh PACCYKJICHU;

- YMEHHE ONEpPUpPOBATh TOHATUSIMH: MHOXECTBO,
MMOIMHOKECTBO, ~ OTEPALINU HajJl MHOXKECTBaMH;, yMEHHE
UCTIONB30BaTh  TEOPETUKO-MHOKECTBEHHBIH  ammapar IE
OMHCAaHUs peaJbHBIX IPOLECCOB M SBICHUN W TpPH pELICHUU
3aj1a4, B TOM YUCJIE U3 APYTHX YUCOHBIX MPEIMETOB;

- yYMEHHE ONepUPOBaTh MOHATUSAMHU: Ipad, CBA3HBIN rpad,
JepeBo, MK, Tpad  HA IUIOCKOCTH, yMEHHWE 3ajJaBaTh WU
OMHCHIBaTh Tpadbl pPA3TUYHBIME CHOCOOAaMH; HCIIOJIb30BaTh
rpadbl IpU PELICHUN 3a/1a4;

- YyMEHHE CBOOOAHO OIEPHPOBATH2  TOHATHIMH:
COUeTaHME,  TEPECTAaHOBKA,  YHMCIO  COYETaHWil,  YHCIO
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[epecTaHoBOK;  OuHoM  HbroTOHa;  yMeHue  NPUMEHSTH
KOMOWHaTOpHBIE (PAKThI U pacCy>KACHHUS AJIsl PELLICHUs 3a/1aY;

- yMEHHE OIEepUPOBATH MOHATHAMMU: HATYpaJIbHOE YHCIIO,
LeJ0€ YHCIO0, OCTAaTOK MO MOAYJNI0, palMOHAJIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIO, MHOXKECTBAa HATypalbHBIX, LEIbIX,
palMOHAIbHBIX, ACHCTBUTEIBHBIX YHCEJ; YMEHHE HCIOJIb30BATh
npusHaku genumoctd, HOJ[ m HOK, anmroputm EBkmupa npu
pelieHnH 3ajad; 3HAKOMCTBO C Pa3IMYHbIMU ITO3MLIMOHHBIMU
CHCTEMaMH{ CUUCIICHHUS;

- yMeHHe cBOOOJHO OINEpUpOBATh MOHATUSIMH: CTEIICHD C
LEJIBIM I10Ka3aTeleM, KOPEHb HaTypaJbHOW CTENEHH, CTENEHb C
pallMOHAJBHBIM IOKa3aTeneM, CTENeHb  C JICHCTBUTEIbHBIM
(BemIecTBEHHBIM) TTOKA3aTENeM, JIOTapu(M YUCIIa, CHHYC, KOCUHYC
1 TaHT'€HC POU3BOJILHOTO YUCIIA;

- YMEHHE OIEpUpoOBaTh MOHATHUSMH: TOXKIECTBO,
TOXKIECCTBEHHOE MpeoOpa3oBaHUE, YypaBHEHHE, HEPABEHCTBO,
crcTeMa YpaBHEHHH W HEPaBEHCTB, PAaBHOCHIBLHOCTH ypaBHEHUH,
HEpaBEHCTB M CUCTEM, pAaLlUOHAIbHBIE, HPPALUOHAILHBIC,
MIOKa3aTeNbHBIE, CTEIICHHBIE, norapudMuieckue,
TPUTOHOMETPUYECKUE YpaBHEHUsS, HEPABEHCTBA W CHCTEMBEI,
YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TOMOIBIO
pa3NUYHBIX IPHEMOB; pelIaTh ypaBHEHWS, HEPaBEHCTBA U
CHCTEMBI C TTapaMeTPOM;IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX
CHCTEMBl IJIsI pPELICHHs MaTeMaTW4ecKuX 3afad M 3a4ad U3
Pa3NUYHBIX 00JacTell HAYKH W peallbHOU JKU3HH,

- yMEHHE CBOOOIHO ONEpPUPOBATH MOHATUSMHU: TpaduK
¢byHkuuu, obpatHas QyHKIMS, KOMIO3UIUS GYHKUWH, THHEHHAS
(dyHKUUS, KBafpaTHYHAas QYHKIHA, CTeIeHHast GYHKIUS C LENbIM
MokasaresieM, TPUTOHOMETpHUYECKHEe  (YHKLUMH, OOpaTHbIE
TPUTOHOMETPUIECKUE ¢byHKINH, MOKa3aTesbHas u
norapupmudeckas  (QyHKIMH; yMEHHE CTPOUTHb  IpaduKu
(YHKUWH, BBIMONHATH MpeoOpa3oBaHusi TPahUKOB QYHKIIHIA;
yMEHHUE HCIONB30BaTh Tpadukd (GYHKIWH s U3ydYeHHs
MPOLIECCOB M 3aBUCHUMOCTEH NpH pemIeHHH 3afad M3 JIpyrux
y4eOHBIX TIPEJMETOB W M3 PpEAIbHOW JKM3HU; BBIPKATh
dbopMynaMu  3aBUCHMOCTH  MEXIy BEIMYHMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UYETHOCTh (DYHKUUH,
MEPUOTUIHOCTD ¢byHKIUH, OTPaHUYEHHOCTh ¢byHKINH,
MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (YHKUWH, HauOojbllee U
HaWMEHbIlIee 3HaueHHWe QYHKIUM Ha TPOMEXKYTKE; YyMEHHUE
MPOBOJUTH HCCIeNOBaHWE (DYHKIMH; YMEHHE HCIIOJIb30BaTh
cBOWcTBa M Tpaduku QYHKOMA [ pELIeHUs ypaBHEHUH,
HEpPaBeHCTB W 3a7ad C T[apamMeTpamH; H300pakaThb Ha
KOOPAWHATHOW IUIOCKOCTH MHOMKECTBAa PEIICHUI ypaBHEHHIA,
HEPaBEHCTB U UX CUCTEM;

- yMEHHE CBOOOIHO ONEpPUPOBATh IMOHATHIMH:

MIOCJIEA0BATENBHOCTb, apudmeTnyecKas nporpeccus,
reoMeTpuueckass — mporpeccus,  OeCKOHEUYHO  yObIBaromas
reoMeTpuyecKas IIporpeccus; yMEHHE 3a7aBaTh
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[I0CJIEI0BAaTEIbHOCTH, B TOM YHCJIE C IIOMOIBI PEKYPPEHTHBIX
hopmys;

- yMEHHE OIEepUPOBATh IOHATHSIMH: HEIPEPHIBHOCTD
(yHKIMY, acUMNTOTHI Tpaduka (yHKIMH, TepBas W BTOpas
Mpou3BOAHAA (DYHKINH, TECOMETPUUECKUH M (QU3NUECKUI CMBICT
MIPOM3BOAHOM, TIEpBOOOPA3HAs, OTPEeIEHHBI HHTETPall; YMEHHE
HaXOIUTh ACHMIITOTHI Tpaduka (YHKUUH, yMEHHE BBIYHCIITH
[IPOM3BOJHBIE CYMMBI, IPOU3BEICHUSA, YACTHOTO M KOMIIO3HULUH
(GyHKUMH, HaXOAWTh YypaBHEHHWE KacaTelbHOW K TIpaduky
(yHKIMM,  yYMEHME  HWCHONb30BaThb  NPOU3BOAHYIO  JUIA
uccnenoBanus QyHKUNH, [UI HAXO0XKICHNS HAWIYUIIETO PeIIeHHUs
B TNpPHUKJIAJHBIX, B TOM 4YHCJIE COLUAIbHO-DKOHOMHYECKUX H
¢duznueckux 3amaydax, sl ONpPENeNeHUs CKOPOCTH U YCKOPEHHUS;
HaXOAUTh IUIOIAAX | 00BbEMbI (PUIYp C ITOMOILBIO MHTETpaja;
3HAaKOMCTBO C MaTeMaTHYECKHUM MOJAEIMPOBAaHHEM Ha MpUMEpe
G hepeHINATBHBIX yPaBHEHHI;

- yYMEHHE ONEepHUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONPSUKCHHBIE KOMIUIEKCHBIE YHCJIa, MOAYJIb W apryMEHT
KOMIUICKCHOTO 4Hxcia, (opMa 3alMcud KOMIUIEKCHBIX YHCEN
(reomeTpuueckas, TpPUTOHOMETpHUYECKas U anredpaudeckas);
YMETh MIPOU3BOIUTH apupmeTnyecKue JIeHCTBUS c
KOMIUIEKCHBIMH  YHCJIaMH; 3HAKOMCTBO  C HCIOJb30BaHHUEM
KOMIUIEKCHBIX YHCEN;

- yMeHHE CBOOOJHO ONEpHUPOBATh MOHATHSIMU: CpEIHEe
apudmeTnyeckoe, MenuaHa, HauOonbllee W  HaWMEHbIICEe
3HAYEHUs, pa3Max, IUCIEPCUs, CTAaHIAPTHOE OTKIOHEHUE IS
ONMMCAaHUS  YHCJIOBBIX  JAaHHBIX;  YMEHHME  HCCIIEJOBaTh
CTaTHCTUYECKHE JlaHHBbIE, B TOM UHCIE C NPUMEHEHHEM
rpadMUecKuX METOIOB M 3JIEKTPOHHBIX CPEACTB; IpaduyuecKu
HCCIIEIOBaTh COBMECTHBIE HAOIIIOJCHUS C TIOMOIIBIO JHarpaMm
paccenBaHMs U TUHEHHON perpeccum;

- YMEHHE HaXOJIUTh BEPOSITHOCTH COOBITHI C
WCTIONB30BaHMEM TIpadUuecKuX METOJIOB; MPHUMEHSTH  JUIs
pemieHus  3agad  (QOpPMYJBl  CIOKEHHS W YMHOXKEHUS
BEpOSITHOCTEH, (OpPMYNly TIOJHOM BEpOSITHOCTH, (POPMYITY
Bepuymim, komOuHaTtopHble (akTel W (QOPMYIBI; OLCHUBATDH
BEPOSITHOCTH PEAIbHBIX COOBITHIA;

- YMEHHE OTIepUPOBATh MOHATHIMHU: CIydaiiHas BEIMYMHA,
pacmpenielieHHe  BEpOSTHOCTEH, MaTeMaTH4ecKOoe OXHIaHHME,
JIUCTIEpPCHUS] U CTAHJAPTHOE OTKJIOHEHHUE CIy4YalHOW BEJIWYUHBI,
(GyHKUMU ~ pacnpenelieHus W IUIOTHOCTH — PaBHOMEPHOTO,
[IOKA3aTeJbHOTO M HOPMAJBHOIO paclpenieieHuil; yMeHHe
WCIIONB30BaTh  CBOMCTBA M3YYEHHBIX paclpeneNeHuil s
pelieHus 3a/Jad; 3HAKOMCTBO C IOHSTHSAMH: 3aKOH OOJBLIMX
YHCeN, METOJIbI BEIOOPOYHBIX MCCIIE0BAHHIA; YMEHUE TIPUBOIUTH
MPUMEPHI MPOSBICHUS 3aKOHA OOINBIINX YHCENT B MPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSX;

- yMeHHE CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOYKa,
npsiMasi, INIOCKOCTb, POCTPAHCTBO, OTPE3O0K, Ty, IUIOCKUN YIod,

30




JIBYTpaHHBI  yroJl, TpEeXTpaHHbIA Yroy, IepeceKaroiuecs,
napajiebHble U CKpEeIlMBaIoIIuecs NpsMBbIe, MapasIeTbHOCTh |
NEPIEHIUKYISIPHOCTE HPSAMBIX M IUIOCKOCTEH, YIOl MEXIy
OpSMBIMU, YTOJd MEXAY MPSIMOM M IUIOCKOCTBIO, YOl MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh MPH PELICHUW 3a/4ad
n3y4yeHHble (aKThl U TEOPEMbI IUTAHUMETPHUY; YMEHUE OLICHUBATh
pa3Mepsl 00OBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OINEPHPOBATH
MOHATHSMU: MHOT'OI'PaHHUK, CeueHHe  MHOTOTPAHHUKA,
NpaBWIBHBI MHOTOTPaHHHUK, MpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTH BpallleHHs, HUIMHID, KOHYC, ap, cepa, pa3BepTKa
[IOBEPXHOCTH, CEYEHUSI KOHyCa M LWIMHApPA, HapajulelbHble OCH
WM OCHOBAHHUIO, CEUEHHE 1Iapa, MIIOCKOCTh, Kacaromascs chepsl,
LWINHIAPA, KOHYCa; YMEHHE CTPOMTh CEUCHHE MHOTOIPAHHUKA,
n300pakaTb MHOTOI'PAaHHUKH, (PUIYPBI M IOBEPXHOCTH BPAIIECHUS,
WX CEYECHHs, B TOM YHUCIE C MOMOIIBIO 3IEKTPOHHBIX CPEJCTB;
YMEHHE MPUMEHATh  CBOMCTBA  TI'EOMETpPHYECKHX  (Uryp,
CaMOCTOSITEIBHO  (JOPMYJTUPOBATH  ONpPENENCHUST H3y4aeMbIX
¢buryp, BBIOBUTaTb THIOTE€3bI O CBOWCTBAX W MpPU3HAKaX
reoMeTpuyeckux (uryp, 0oOOCHOBBIBaTH WIIM OIPOBEPIaTh HX;
yYMEHHUE MPOBOIUTH KiaccHPHUKaNUi0 (GUTYp TO pa3iIndHbIM
NPU3HAKaM,  BBIIOJHATH  HEOOXOIMMBIC  JOIOJHUTEIbHbIE
MOCTPOCHUS;

- yMeHHe CBOOOJHO OMNEpPHPOBAThH MOHITUSMHU: TIIOMIAb
¢urypsl, 00bEM QUTYpHI, BETUYHHA YTIIA, PACCTOSHHE OT TOYKH
JI0 TJIOCKOCTH, PACCTOSIHAE MEXKY MPSIMBIMU, PACCTOSHHE MEXKITY
IUIOCKOCTSIMM,  IUIOIaAb  cgephl, IUIOMAAb  IOBEPXHOCTH
MUpaMHUIBl, TPHU3MBI, KOHyca, IMIMHApA, O00BEM  KyOa,
OPSIMOYTOJILHOTO — Tapajulelienuiena, OUpaMHIbl,  [IPH3MBI,
LWINHIPA, KOHYCA, [Iapa; YMEHUE HAXOAUTh OTHOIIEHHE 00BEMOB
MoJIOOHBIX GUTYD;

- yMEHHE CBOOOJHO OIEpUPOBATh HOHATHAMHU:
JBIDKEHHE, TTapauleIbHBINA MepeHoC, CHMMETPHS Ha MJIOCKOCTH H
B MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Ms, MOJO0HbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE M MOA0OHBIE (QUTYPHL, B
TOM 4YHCIIE B NpPUPOJE, HCKYCCTBE, apXUTEKType; yMEHHUE
UCTONB30BaTh ~ T'€OMETPUYECKUE  OTHOLUCHMS,  HAXOIUTh
reOMEeTPUUYECKHE BEIMYMHBI (UIMHA, YroJ, IIomaas, 00beM) pH
pelieHr! 3a/1a4 U3 JPYTruX Y4eOHBIX MPEeJMETOB U U3 peallbHOH
KHU3HH;

- yMEHHE CBOOOJHO OIEpUPOBaTh MOHSATHAMU:
MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUYKH,
KOOpAWHATBl BEKTOpa, CyMMa BEKTOPOB, MIPOM3BEIEHHE BEKTOpa
Ha 4YHCJO, pa3lioKEHWe BeKTopa TNo 0asucy, CKaIsIpHOE
MPOM3BEICHNE, BEKTOPHOE  MPOU3BEACHUE, Yrodl  MEeXIy
BEKTOpaMH; YMEHHUE HCIIOb30BaTh BEKTOPHBIH M KOOPIMHATHBIHA
METOJ JIISl PEUIeHUs] TeOMETPHUYECKHX 3ajad W 3ajad JIPyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C MOHATHUSAMH: MaTpuua 2x2 u
3x3, omnpemenuTeNh  MATPHUIBI, T'E€OMETPUYCCKUNA  CMBICI
OTIpEICIINTETIS;
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- YMEHHE MOJEIMPOBATh PEaJIbHbIE CUTyallUU Ha S3bIKe
MaTEMaTHKH; COCTABJISITh BEIPAKEHHsI, YpaBHEHNs, HEPABEHCTBA U
HUX CHCTEMBbI IO YCJIOBHIO 3aJadM, HCCIIEAOBATh IIOCTPOEHHBIE
MOJIEH c HCIIOJIb30BaHUEM amnmnapara anreOpel,
WHTEPIPETUPOBATH MOJTy4eHHBIN pe3yabTaT; CTPOUTH
MaTEeMaTHYECKHE MOJIENU C ITOMOILBI0 T€OMETPUIECKUX MTOHATHH
W BEIWYMH, pellaTh CBsA3aHHbIE C HUMHU IMPAaKTUYECKUE 3ajaqw;
COCTaBIATh BEPOSTHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MONMYYeHHBIA  pe3yibTaT, pellaTh  NpUKIagHble  3aayu
CpeICTBaMH MaTeMaTH4EeCKOI0 aHaln3a, B TOM YUCIIE COL[MAJIbHO-
9KOHOMMYECKOT0 U (PU3MUECKOTI0 XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOISIINN METOZ Ui PeIICHHS
3aJayd; TOHMMAaHHME 3HAYMMOCTH MAaTeMaTWKH B H3YyYEHHH
IPUPOAHBIX M OOIIECTBEHHBIX INPOLECCOB M SIBICHUH; yMEHHE
pacmo3HaBaTh MPOSIBIEHUE 3aKOHOB MaTeMAaTHKH B HCKYCCTBE,
YMEHUE TPUBOAWUTH TPHUMEPbl MAaTEeMAaTHUECKHX OTKPBITUI

pOCCHIICKON U1 MUPOBOM MaTeMaTU4eCKON HayKH.

[imanupyemMble TUYHOCTHBIE PE3YIbTATHI B XOJI€ PEATU3ALIMU ITPOTPAMMBI
JTACITATUIAHBI MaremaTtuka

cnernuranbHocTu: 21.02.05 3emensHO- uMytiecTBeHHbIe oTHOIIeHHUS, 21.02.06 HpOopMamoHHbBIE CUCTEMBI
o0ecrieueHre rpaoCTPOUTEIBLHOMN IS TEIIbHOCTH

JIMYHOCTHBIE pe3yJdbTaThbl
peain3allui NporpaMmMbl BOCIIMTAHUSA, OIIPECACICHHBIC OTPACI€BbIMHA TpGﬁOBaHI/IﬂMI/I
K J€JOBbIM Ka4YeCTBaAM JIMYHOCTH

HeMOHCTpI/Ip}/IOH_[I/Iﬁ TOTOBHOCTB M CITOCOOHOCTH BECTHU Auajior ¢ ApyruMu JrJAbMU,
JOCTUTaTh B HEM B3aMMOIIOHHMMaHMA, HAaXOAUTh O6HII/IC eI U COTPYAHUYATD I UX JIP13
JOCTHUIKCHHUA B HpO(I)CCCHOH@.HBHOI’I JACATCIIBHOCTHU

[IposBrnstonuii cO3HATEILHOE OTHOUIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO

. . . JIP14
YCIICHIHOU HpO(I)eCCI/IOHaJ'IBHOI/I )4 O6H.[CCTB€HHOI/I JACATCIIBHOCTH

[IposBastonuii rpaxk/1aHCKOE OTHOLLIEHUE K TPOPECCHOHANTBHON ACSITENIbHOCTH KaK K
BO3MOKHOCTH JIMYHOTO YYacCTHs B PELIEHUU OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, JIP1S
o0IIeHaIMOHATIBHBIX TTPOOJIEM

HpI/IHI/IMaIOH_II/Iﬁ OCHOBBI KOJIOTMYECKOM KYJIbTYPHI, COOTBCTCTBYIOHleP’I COBpPCMCHHOMY
YPOBHIO 5KOJIOTHYECKOT'O MBIIJICHUS, HpI/IMeHSII-OHII/II\/'I OIIBIT 3KOJIOTUYCCKHU

OPHEHTUPOBAHHOH pedIeKCUBHO-OIICHOUHOM U MPAKTUYECKOU NesITeIbHOCTH B KU3HEHHBIX JIP16
CUTYalUsIX U IpoeccHOHaIbHOM 1eTeNbHOCTH

CrniocoOHBIi B 1IM(PPOBOI cpeie UCTIONb30BaTh pa3InyHble IU(POBLIE CPEACTBA,

MO3BOJISIIOIINE BO B3aUMOJIEHCTBUH C IPYTUMH JIFOJIbMU JOCTUTAaTh [TOCTABJIEHHBIX LIeJeH, JIP17

MIPOBOJIUTH OLIEHKY MH(OpMAINH, €€ JOCTOBEPHOCTH, CTPOUTD JJOIMUYECKHE YMO3AKIFOUEHUS
Ha OCHOBaHHUH MOCTYMarouel HHPopMaIiu

CneuunanbHoctu 08.02.01 CtpouTenbCTBO U 3KCIITyaTalus 34aHui U coopyxenuit, [1 08.02.12
«CTpOUTENbCTBO M IKCIUTyaTalldsi aBTOMOOMJIBHBIX paboT, a’spoApOMOB U TOPOJCKUX MyTel
coobuienus», 08.02.07 MoHTax W SKCIUTyaTallus BHYTPEHHMX CAaHTEXHHUYECKUX YCTPOWCTB,
KOHAMIIMOHUPOBAHUS BO3AYXa U BEHTUJISILINU

JINYHOCTHBIE pPe3yabTaThl
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peanun3anvu nporpamMmbl BOCIUTAHUSA, OIIPEICICHHbIC OTPACICBbIMHA TpCﬁOBaHI/IHMI/I
K 1€JJO0BbIM Ka4€CTBaM JIMYHOCTH

CriocoOHBI TIpU B3aUMOJICHCTBUM C JPYTMMHU JIIOJbMH JOCTUTaTh IIOCTABJICHHBIX IleleH,
cTpeMslMiics K (QOPMHUPOBAHUIO B CTPOMUTEIBHOW OTpacid U CHUCTEME >KUJIMIIHO-
KOMMYHAJIFHOT'O X03sIiCTBa IMYHOCTHOT'O POCTA KaK MpodeccroHaa

JIP13

CriocoOHBII CTaBUTH Mepe]l cOO0M 1eNnu Mo Ui PelICHUS] BO3HUKAIOIUX MpodecCHOHaTbHBIX
3a/1a4, MOJ0MPaTh CIIOCOOBI PEIICHHUSI U CPEIICTBA PA3BHUTHS, B TOM YHCIIE C HCIIOJIH30BAHHEM
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

JIP14

CopeiicTBytomuii GOopMHPOBAHUIO MOJIOKUTEILHOTO 00pa3a U MOICPKAHUIO MMPECTHKA CBOCH
npodeccun

JIP1S

CrocoOHBII MCKAaTh W HAXOAWTh HEOOXOIUMYHI0 HH(POPMAIUIO HCHOIB3Ys pa3sHOOOpa3HbIC
TEXHOJIOTUU €€ TMOWCKa, Ui pEIICHHsS BO3HUKAIOIIMX B MPOIECCe MPOM3BOJCTBEHHOM
ACATCIIbHOCTHU HpO6HCM npu CTPOUTCILCTBC W OSKCILIyaTallun O6’beKTOB KarmmTaJIbHOT'O
CTPOUTEJIbCTRA,

JIP 16

CriocoOHBII BBIIBUTATh abTEPHATHBHBIC BAPHAHTHI JCHCTBUH C LENbIO BHIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB; MO3ULMOHUPYIOLIMI ce0si B CEeTH Kak pe3ylbTaTUBHBIA U
IIPUBJICKATEJIbHBIN YYaCTHUK TPYIOBBIX OTHOUICHUH.

JIP 17
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