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[TosicHuTenbHAA 3aKMCKa
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XapakTepucTKa OCHOBHBIX BUIOB JCSITEILHOCTH 00YyUaIOIINXCS,
KOHTPOJIb U OLICHKA PE3YyJIbTaTOB YUEOHON AUCIUTLIIAHBI



1. IHosicHuTeIbHASA 3aNIMCKA

1.1. Ob6aacTh npuMeHeHHs padoueii MporpaMMbl

Pabouas nporpamma y4eOHOM TucHMIIMHBI MaTtemaTruka o01meo0pa3oBaTeIbHOTO UK
SIBJSICTCSL YaCThIO MPOTPaMMBbI TOJTOTOBKH CHEIUATKCTOB cpeaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbix B akaJeMuu.

1.2. HopmaruBHas 06a3a s pa3padoTku padoyeil nporpamMmsl:
Pabouas nporpamma pa3paboTaHa Ha OCHOBE

J denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENIbHOIO CTaHJApTa CpEIHEero
(mosiHOrO) OOWIEro oOpa3oBaHMs, OOpa30BaHMs, YTBEPXKIEHHOIO IpHKa3oM MuUHHUCTEpPCTBA
obOpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHoO
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanmuzyemoro B nipenenax ITICC3 ¢ yyetom
npo¢uId Noay4aeMoro npopheccuoHalIbHOro 00pa3oBaHus;

o [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit ®enepaunu ot 12.08.2022 r.
Ne 732, 3apeructp. MunucrepcrsoM toctuniuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHeHUH B (enepanbHblii TOCyAapCTBEHHBIH CTaHAApT CpeiHero oouiero odpa3oBaHMs,
YTBEPKIEHHOIO NprKa3zoM MuHucrepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemeHuss PO or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunuctepcTBoM toctuiuu PO (21.09.2022 N 70167) «OO06
yTBep)kaeHun [lopsnka opraHuzanMu U OCYLIECTBIECHHUS 0Opa30BaTEIbHOM JESTENBHOCTU IO
00pa30BaTeNbHBIM IIPOTrPAMMaM CPEIHEr0 MPO(HeCcCHOHATLHOTO 00pa3oBaHus";

o [Tpukasza MunucrepcrtBa npocsemienuss P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro MunucrtepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPaKTUYECKON OJITOTOBKE 00YYaOIIUXCSL.

o [Ipukaza MunucrepctBa mnpocsemienuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro MunucTepcTBoM toctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yTBep)kaeHun [lopsnka opraHuzanMu U OCYLIECTBIEHHUS 0Opa3oBaTEbHOM AESITENbHOCTH IO
OCHOBHBIM IIPOrpaMMaM Mpo(eccrnoHalIbHOTO 00yUEHUS;

o [Ipukaza MunuctepctBa npocseunienust Poccuiickoit ®@enepauun ot 27.12.2023
Ne 1028 "O BHeceHMM U3MEHEHUHN B HEKOTOpbIE NMPUKa3bl MUHKCTEPCTBA 0OOPAa30BaHMs U HayKU
Poccuiickoit ®enepanuu 1 Munucrepctsa npocsemenus Poccuiickon @enepanny, Kacaronuecs
(denepanbHBIX  TOCYNAapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAApPTOB  OCHOBHOIO  OOILEro
oOpa3oBaHus U cpeiHero oduero oopasosanus" (3apeructpuponan 02.02.2024 Ne 77121);

o denepanbHbIX TOCYJApCTBEHHBIX 00pa30BaTelIbHBIX CTAHAAPTOB  CPEHETO
poeCCHOHAITBHOTO 00Pa30BaHUS M0 CHIEIIHATBHOCTSIM:

o 08.02.01 «CrpoutenbcTBO M JKCIUIyaTaluuss 34aHUM U COOPYKEHUI»,
YTBEPKIEHHOTO MpuKa3zoM MunuctepcTBa oOpa3zoBanus U Hayku Poccutickoit @enepaunu Ne 2 ot
10.01 2018 r., 3apeructp. MunucrepctBoM roctuiuu (per. Ne 49797 ot 26.01.2018r.)

o 08.02.06 «CtpouTenbcTBO M OKCIUTyaTallds TOPOACKHX MyTell COoOOIIeHUs »,
YTBEPXKJICHHOTO NMpuKa3oM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanun Ne 31
ot 15.01 2018 r., 3apeructp. Munucrepctsom roctuniuu (per. Ne 49946 ot 06.02.2018r.)

. 08.02.13 «MoHTax W SKCIUlyaTaluus BHYTPEHHUX CAHTEXHUYECKUX YCTPOMCTB,
KOH/JMIIMOHUPOBAHMUST BO3JyXa M BEHTWIALUN», YTBEPXKAEHHOTO MpHKa3oM MHuHHCTEpCTBA

oOpazoBanmsi W Hayku Poccmiickoit ®Depepanmm Ne 1094 ot 17.12.2022r., 3apeructp.
MunucrepctBoM roctunuu (per. Ne 721100t 24.01.2023r.)



. 21.02.19  3emsieyCTpOHCTBO,  YTBEPKICHHOTO  MIpUKazoM  MHHUCTEpPCTBA
npocsenienust Poccuiickoin @enepanun Ne 339 or 18.05 2022 r., 3apeructp. MuHucCTEpCcTBOM
rocturyu (per. Ne 68941 ot 21.06.2022r.)

. 08.02.15 HupopManMOHHOE MOJETUPOBAHUE B CTPOUTEILCTBE, YTBEPXKICHHOTO
npukazoM MunucrepctBa npocsemenns Ne 531 ot 13.07.2023 r., 3apeructp. MuHucCTEpCcTBOM
rocturyu (per. Ne 74854 ot 17.08.2023r.)

. 09.02.06 «CeTreBoe U CHCTEMHOE aJIMUHUCTPUPOBAHUEY», YTBEPAKIAECHHOTO MTPUKA30M
Munucrepcrsa [IpocBermenus PO ot 10 urons 2023 r. Ne 519.

. 10.02.05 ObGecneuenune wHGOPMANMOHHONW 0€30MACHOCTH aBTOMATH3UPOBAHHBIX
CUCTEM, YTBEP)KIEHHOTO ITprKkazoM MunoOpHayku Poccun ot 09.12.2016 Ne 1553.

. 09.02.07 HudopmanmoHHbIe CHCTEMbI M IPOrPAMMHPOBAHHE, YTBEPKICHHOTO
npukazoM Munobpuayku Poccun ot 09.12.2016 Nel1547 (pen. Ot 17.12.2020)

[TpumepHoii paboueil mporpaMmsbl 001Ie00pa30BaTEIBHON AUCHUILIMHBI «MaTteMaTHKa
11 IpodecCHOHATIBHBIX 00pa30BaTeNIbHBIX OpraHU3alMii yTBEpKIeHHOH Ha 3acenanuu CoBera 1o
OLIEHKE COJIEp’KaHMs M KauyecTBa NPUMEPHBIX pabouyux MporpaMm o01e00pa3oBaTeIbHOIO U
COLMAJIbHO- T'YMaHUTApHOT'O LIMKJIOB CpeaHEero npodeccuoHanbHoro oopasosanus [Ipotokon Nel4
ot «30» HOs1Ops 2022

1.3. Hean yueOHOM 1M CHUTITUHBI.
Conepxanue mporpaMMmbl «MaTeMaTHKay HAIMIPABJICHO HA JJOCTHIKEHHUE CIICTYIONTIX
meJie:

- dhopMHUpOBaHHE IIEHTPAIBHBIX MAaTEMATUUECKUX TOHATUN (YUCIIO, BETUYMHA,
reoMerpuueckas  Qurypa, TEpEeMEHHas, BEPOSITHOCTb, (YHKIHUS), OOCCIICYMBAIOIIUX
MIPEEMCTBCHHOCTD U TMIEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHus 00YYArOIIUXCS;

— MOJIBEJICHUE Y4YalllUXCsl Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHKU U OKPY>KAIOIIEro MHpa, MOHMMaHHEe MaTeMaTUKH KaK 4acTu oOIen
KyJIbTYPBI YETIOBEUECTBA;

— pa3BUTHE WHTEINIEKTyallbHBIX M TBOPYECKUX CIOCOOHOCTEH ywarmxcs,
MO3HABATENbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHH, KpUTUYHOCTH MBILIUICHUS, UHTEpeca
K U3YUYEHHUIO MaTeMaTHKH,

— dbopmupoBaHrue (PyHKIMOHAIBHON MaTeMaTHUYeCKON TPaMOTHOCTH: YMEHUs
pacrmo3HaBaTh MaTeMaTUYECKUE ACTIEKThl B PEAbHBIX JKU3HEHHBIX CUTYalUsSIX U MPU U3YYCHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMYyITHPOBATH
WX Ha s3bIKE MATEeMAaTHKHd M CO3JaBaTh MAaTeMaTUYeCKUE MOJIENM, MPUMEHSATh OCBOCHHBIH
MaTeMaTHYeCKUN anmapaT  JUis = pelIeHHs MPAKTUKO-OPHUEHTUPOBAHHBIX  3a]ad,
HHTCPHIPECTUPOBATD U OLICHHUBATD IMOJIYUCHHBIC PE3YJIBTATHI .

OCHOBHBIC JTUHUH COJICP’KAaHUS Kypca MaTeMaTHKU: «UUCIIa U BRIYUCIICHUSD», « AJreOpay
(«AnreOpandeckrie BBIpaKEHUS», «YpaBHEHHS W HEepaBeHCTBa»), «Hauama maremaTHueckoro
anamm3ay, «leomerpus» («l'eomerpuyeckme ¢Qurypsl W uX CBOHCTBa», «M3MepeHwue
TEOMETPUUYECKUX BEIHUYUH»), «BepodaTHOCTh W crartucTuka». J[aHHbIE ITWHUU Pa3BUBAIOTCA
napajuieNbHO, KaXK/asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBHUCHMO OJIHA OT
JIpyroi, a B TECHOM KOHTAaKTe W B3amMojeicTBuu . KpoMe 3Toro, ux oO0BeAMHSIET JOTHYeCcKas
COCTaBJISIONIAs, TPATAUIIMOHHO MPUCYIIAs MaTeMaTHKE U MPOHU3BIBAIOIIASl BCE MaTeMaTUUECKUe
Kypchl U cojaepatenbHble JuHuM . CdopmynupoBanHoe B DenepanbHOM roCy1apCTBEHHOM
00pa3oBaTebHOM CTaHJIAPTE CPEAHETO 001Iero oOpa3oBaHus TpeOOBaHHUE «BIIAJICHUE METOAMHU
JI0Ka3aTeNIbCTB, AJITOPUTMAMH PEIICHUS 33]1a4; YMEHUE (OPMYIUPOBATH ONPE/ICIICHUS, aKCHOMBI



U TCOPCMBLI, IPUMCHATL UX, MPOBOAUTH AOKA3aTCIbHBIC PACCYXKACHUSA B XOAC PCUICHUA 3a1av»
OTHOCHUTCSI KO BCeM Kypcam, a ()OpPMHPOBAHHE JIOTHYECKUX YMEHHUH pacrpelesercs Mo BCeM
rojgam oOy4eHHs Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus .

2. OO0mas xapakTepucTHKa y4eOHOM 1M CIHMIIIMHbI

Hucuumumaa Martematuka OTHOCHUTCS K TPEIMETHOH o0jacTh MareMaTuka u
nH(pOpMAaTHKA.

Peanuzanuss mporpamMmbl  00€CHIeUMBAET OBIAJCHUE KIIOUEBBIMH KOMIICTCHIIHSMH,
COCTABJISIIOLIIMMU  OCHOBY JUUII CaMOPAa3BUTHUSL U HEMPEPBHIBHOIO 00pa3oBaHUs, 1EJIOCTHOCTh
0OIIEKYIBTYPHOT0, JUYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHS JIMYHOCTH OOYJAFOIITHXCS .

B paboueit mnporpamme yudTeHbl uAeH W TmonokeHus «KoHmenmuu —pa3BUTHS
MareMaTthueckoro oOpaszoBanus B Poccuiickoit deneparun». B coOTBETCTBUM ¢ Ha3BaHHEM
KOHIEMIMH, MaTeMaTH4ecKkoe 00pa30BaHME IOJDKHO, B YACTHOCTHU, MPEAOCTaBIATh KAXKIOMY
oOyJaromemMycss BO3SMOXXHOCTh JTIOCTHIKEHUSI YPOBHS MATEMAaTHYCCKUX 3HAHHM, HEOOXOIUMOTO
JUIs ajbHEHIIeN ycremHon Xu3Hu B obuiectse. VIMEHHO Ha pelieHue 3TOH 3ajauu HaleJaeHa
puMepHasi pabodasi mporpamma 6a30BOro ypoBHS .

B osnoxy mmdpoBoii Tpanchopmamuu Bcex cdep UEIOBEUSCKOW JCSATEILHOCTH
HEBO3MOJKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0Oe3 0a30BOM MaTeMaTH4YeCKOU
MOATOTOBKHU . YK€ B IIKOJIE MATEMATHKA CIIY>KUT OIMOPHBIM MPEIMETOM ISl U3YUEHUSI CMEKHBIX
JTUCIUILINH, a B )KU3HU TOCJIEC IIKOJBI PealbHOW HEOOXOJMMOCTBIO CTAHOBHTCS HEMPEPBIBHOE
o0Opa3oBaHue, 4TO TpeOyeT MOJIHO- IIEeHHOW 06a30Boi 00111e00pa30BaTeIbHOI MOATOTOBKH, B TOM
YuCcJie W MaTeMaTU4YecKoh . OTo OOyCJIOBIEHO TeM, YTO B HAIIM JIHU PACTET YHUCIIO
CIEIUAIbHOCTEH, CBA3AHHBIX C HEMOCPEJICTBEHHBIM IMPUMEHEHHEM MaTeMaTuKu: U B cdepe
SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX OOJACTSIX, M JaKe B TYMAaHHTApHBIX cdepax .
Takum o00pa3om, Kpyr OOyYarolmuXcs, i1 KOTOPBIX MaTeMaTHKa CTAaHOBUTCA 3HAUYUMBIM
MPEAMETOM, CYIIECTBEHHO PAaCIIUPSIETCS .

[TpakTryeckasi MOJE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTalbHbIE CTPYKTYPHI HAIIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOILIEHUS OT NPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIBITE€, A0 JOCTaTOYHO
CIIOKHBIX, HEOOXOIMMBIX I Pa3BUTUS HAyYHBIX U TEXHOJIOTHMYECKHUX UAeH . be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWM 3aTPyAHEHO MOHMMAaHUE TMPUHIUIIOB YCTPOMCTBA M HUCIOJIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE M MHTEpPHpEeTanuss pa3HOOOpa3HONW COLMATIBHOM,
SKOHOMUYECKOH, MOTUTHYEeCKOW MH(opManuu, ManodhHEKTHBHA TOBCEAHEBHAS MPAKTUUYECKAs
nesATebHOCTh . KakoMy 4enmoBeKy B CBOEW JKWU3HHM TMPUXOJUTCS BBINOJIHATH JOCTAaTOYHO
CIIO)KHBIE PAcu€Thl U COCTABIATH HECIIOXKHBIE aNTOPUTMBI, HAXOAWTHh HYXKHBIE (OPMYIBI U
NPUMEHATh MX, BIAJE€Th NPAKTUYECKUMH NpUEMAMU TE€OMETPUUECKHX HM3MEPEHUH U TO-
CTPOCHHH, YUTaTh MHPOPMAIINIO, MPEACTABICHHYIO B BUAY TaOMUI], qUarpaMMm U TpaguKoB,
JKUTh B YCJIOBHSX HEONPEAEIEHHOCTH M IOHUMATh BEPOSTHOCTHBIM XapakTep Cily4yalHbIX
COOBITHH .

OmHOBpeMEHHO C pacmupeHreM cdep NPUMEHEHHs] MAaTeMAaTHKA B COBPEMEHHOM
oOmecTBe BCE 00siee BaXKHBIM CTAHOBHUTCSI MATEMATUIECKUNA CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUNACS
B ONpEACIIEHHBIX YMCTBEHHBIX HaBBIKaX . B mpoliecce m3ydeHHss MaTeMaTHKH B apceHas
MpUEMOB U METOJIOB MBIILJICHHUS YeJIOBEKa €CTECTBEHHBIM 00- pa30M BKIIIOUYAIOTCS MHIYKIIUS U
JenyKius, 00001IeHrne U KOHKPETU3allusl, aHAJIU3 U CHHTE3, Ki1acCu(UKAIHsI U CUCTeMAaTH3allNs,
abctparupoBanue u aHanorus . OOBEKTHl MaTEeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX



KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (opMynupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXKACHUS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOE MBbIIUICHHE. Benyimas ponp NOpUHAIICKUT MareMaTHke B (opMupoBaHUH
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCOIUTAHUM YMEHUH EeHCTBOBATh 110 3aJaHHBIM
QJIrOpUTMaM, COBEPILIEHCTBOBAaTh U3BECTHBIE U KOHCTPYHMPOBATh HOBbIE . B mpouecce pemenus
3alad — OCHOBHOM Yy4YeOHOW JESITeNbHOCTH Ha YpOKaX MaTeMaTHKH — pa3BUBAIOTCA
TBOpYECKAsl U MPUKJIAHAS CTOPOHBI MBILICHUS .

OOyuenne wmaTemMaTuke Ja€T BO3MOXKHOCTh pa3BUBAaTh Yy ydalluxcsi TOYHYIO,
paloHaIbHy0 U UHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosee MOIXOSIINE A3bIKOBLIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUIS BBIPAKEHUS CYXKICHHUH M HArISIHOTO UX
IIPE/ICTABICHHUS

Heo6xoauMbpiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
o011ee 3HAKOMCTBO C METOJAaMH IMO3HAHMA JACUCTBUTEIBHOCTH, MPEACTABICHUE O MpEeAMEeTe U
METOJIe MaTeMaTUKH, €r0 OTIUYMsI OT METOJOB E€CTECTBEHHBIX U TyMaHUTApHBIX HaykK, 00
O0COOCHHOCTSIX MPUMEHEHHS] MAaTEeMaTUKU JUIsl PEIICHUs HAYYHBIX U MPHUKIATHBIX 3a7a4. Takum
o0pa3om, MaTeMaTH4eCcKoe 00pa30oBaHKe BHOCUT CBOU BKJIa B (hopMHupoBaHHe 00IIEH KyIbTypbl
YEJIOBEKa .

N3ydyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHMIO YEJIOBEKa,
MIOHUMAHUIO  KpPacoTbl M  M3ALIECTBA MATEMAaTUYECKUX  PACCYKJEHUH, BOCIPUATHUIO
reOMEeTPHUECKUX (HOpM, YCBOCHUIO U/IE CHMMETPHH .

3. MecTo y4eOHO# JUCHUIJIMHBI B Y4eOHOM ILJIaHe

B yueOnbix mmanax [IIICC3 pucuumianHa BXOZUT B COCTaB 00I11€00pa30BaTEIbHOTO
ukia. opMupyercs B COCTaBe OOMIUX TUCITUTUINH.

O0bem yueOHOM AMCUMILIMHBI B y4eOHOM IJIaHe M BH/IbI Y4eOHOI padoThl

Oo0bem

Buj yuyeoHoii pa6oThl yacoB/  3aYeTHBIX

ell.
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 292/8,11
O0s3aTesIbHAsi Ay IUTOPHAS Y4eOHasi Harpy3Ka (Bcero) 274
TOM YHCJIE:
TEOPETUYECKHE 3aHATHS 182
MPAKTUYECKHUE 3aHSITUS 92
KoHcyabTanum K 3K3aMeHy 6
IIpomeskyTouHnas arrectanus B gopme 3K3aMeH BO 2 cemecTpe 4
CaMOCTOAITeIbHAsl PadoTa K IK3aMeHy 8




4. Pe3yJbTaThl 0OCBOCHHS YUEOHOW TUCUUNIMHBI
OcBoeHne coaepkaHusi y4eOHOM AUCHIUIUIMHBI 00€CIIeYrBaeT JOCTH)KCHHUE CTYACHTaMU
CIICAYIOIIHX Pe3yAbmamos:.

JJMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIC pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOro mnpeamera «MaTemaTuKay
XapaKkTePU3YIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3WIMH  OOYYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYpP TPaKIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAJIBHBIMH HHCTUTyTaMHU B
COOTBETCTBHUH C X (DYHKITUSIMU U HA3HAYCHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(OpPMUPOBAHHOCTBIO POCCHMCKOW TPaKIaHCKOH MJEHTUYHOCTH, YBAXKEHUS K
NpOUUIOMY M HAaCTOSIUIEMY pOCCHUUWCKOM MAaTEMAaTHKH, UEHHOCTHbIM OTHOUIEHUEM K
JOCTUKEHHUSIM POCCUMCKMX MAaTEMATUKOB W POCCUUCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHHMEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH>KEHHUI HAayKW U JAESITEIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKIJIA/la B MO- CTPOEHUE
yCTOHYHMBOTO OYyIyIIEro .

Dememuyeckoe socnumanue.

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIHOYAs OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pPacCyXJIEeHUN;,; BOCIPUUMUYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM PAa3JIUYHbIX BUJOB UCKYCCTBA .

Dusuueckoe sochumanue.

- chOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYeCKHe 3HAaHHWS B HMHTEpecax
310poBOT0O U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe MUTaHUE,

- cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, PETylspHas Qu3nyeckass akTUBHOCTD);
(hU3UIECKOTO COBEpILICHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIIBHON
JIESITEeILHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IMYHbIM
chepam npohecCHOHATBFHOM AESITeNTFHOCTH, CBSI3aHHBIM C MaTEMATHKON W €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIeit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HEHHBIC TUJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEM JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELIEHNH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABIEHHOCTH .

JKonozuueckoe socnumaHnue:

- cpOpMHUPOBAHHOCTBIO  DKOJOTUYECKOW  KYJIbTYypbl, TOHHUMAaHUEM  BIUSHUS
COIMAJIbHO-3KOHOMHYECKHX TPOILIECCOB HAa COCTOSIHUE MPUPOJHOW M COLUUAIBHOW Cpensl,
OCO3HaHHEM TJI00AIBHOTO XapaKTepa dKOJOTHYECKHX MpoOIeM; OpHeHTalueld Ha PUMEHEHHe
MaTEeMaTHYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKpY>KaroIel cpenbl, MIIaHuPOBAHUS
MOCTYIIKOB ¥ OLIEHKU UX BO3MOKHBIX MOCIEACTBUM ISl OKPYKAIOLIEH CPEJIBI .

L]ennocmu nayunoeo nosHanus.



- c(OpMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, MOHMMAHUEM MaTeMaTU4YeCKOil HayKu Kak chepsl
YeJI0BEYECKON JeSTeIbHOCTH, STAloB €€ pa3BUTUSl U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHHEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4YeCKON KyJIbTYypOll Kak CpeJCTBOM I1O3HAHUS
MHpPa; TOTOBHOCTBIO OCYIICCTBIISITh TMPOCKTHYID U  HCCIIEIOBATEIBbCKYIO JACSITEIbHOCTD
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpenMeTHble  pe3yJabTaTbl  OCBOGHHS ~ HPOTpaMMbl  y4eOHOrO  IpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCSl  OBJIAJICHUEM  YHUBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKAaTHBHBIMH  JCHCTBHSMH, YHHUBEPCAIbHBIMH
PEryISATUBHBIMH JICHCTBUSMHU.

VHMBepcalbHble MO3HABaTENIbHbIE ACUCTBUS, o0OecneunBaroT (HOpMHpPOBaHHE 0A30BBIX
KOTHUTHBHBIX IMPOLECCOB 00yYaromuxcsi (OCBOEHHE METOJIOB MO3HAHMS OKPY)KAIOLIEro MUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepaluii, yMeHui paboraTth ¢ nHpopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEPU30BAaTh CYMIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHS- MU; (OPMYJIMPOBATH ONpPEEIeHUs MOHATHIA;
yCTaHaBJIMBaTh CYILIECTBEHHBIH NpPU3HAK KJIACCU(PHUKAIMKU, OCHOBaHMSA Uil OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

- BOCTIPUHHMATH, dbopmynupoBaTh u npeoOpa3oBHIBATH CYXKICHUS:
YTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

- BBISIBJIATh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3HM U IPOTHUBOPEUUS B
(dakTax, MaHHBIX, HAaOJIOJEHMUAX M YTBEPXKACHUAX; IpengaraTb KPUTEPUU JJsl BBIABICHUSA
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JenaTb BBIBOJBl C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOYEHNH, YMO3aKJIIOUCHUH IO aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHUN
(mpsiMBle W OT TPOTHBHOIO), BBICTPAWBaTh APTYMEHTAIMIO, MPHBOAWTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObI;

- BbIOMpaTh crmoco0 pemieHust y4yeOHOW 3agauu  (CpaBHMBATh He- CKOJIBKO
BapUaHTOB  pEIICHHWs, BHIOMpaTh HambOoiee MOAXOMSIIIUN C YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oelicmeus:

- UCMOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHMM HMHCTPYMEHT IO3HaHUS;
(dbopMynHupoBaTh BOMPOCHI, PUKCUPYIOLIHE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABINBATh UCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MIPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIIEIOBaHHUE IO
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHWS, IPOIECCa, BBISBICHHIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (D OpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI IO pe3yJjbTaTaM
MPOBEAEHHOTO  HAOJIONEHUS, WCCIIEAOBAaHUS, OIIGHWBAaTh JIOCTOBEPHOCTh  ITOJYYEHHBIX
pe3yIBTAaTOB, BBIBOJIOB U 000OIICHMIA;

- IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakKkKe BbI- JIBUTATh
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh JE€(QUIMUTH MH(DOpPMALMH, JaHHBIX, HEOOXOAMMBIX IJs OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(POPMALMIO W3 HCTOYHMKOB DPA3JIMYHbIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTU3HpPOBAaTh W HWHTEPHIPETHPOBATH HHGOPMAIMIO PaA3IHYHBIX BUAOB U (opMm
IIPEJCTABICHMUS;

- CTPYKTYpPHUpOBaTh HMH(POPMALUIO, MPEACTAaBIATh €€ B Ppa3IUuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HaA&KHOCTh MH(DOPMAILMK IO CAMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM .

YHuUBepcaibHble KOMMYHUKAaTHBHBIC JCUCTBHs, 00eCHeunBaloT CGHOPMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHUMATh U (OPMYJIMPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHSIMH U
HeNnssMUu  OOIICHHUS; SICHO, TOYHO, TPaMOTHO BBIPaXXKaThb CBOIO TOYKY 3pPEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMs IO XOJy pELIeHHs 337a4d, KOMMEHTHPOBATb
MIOJIyYCHHBIH pe3yJIbTar;

- B Xojie OOCYXJEeHMs 3aJaBaTb BOIIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMBbl,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBATh WICH, HAICIIEHHBIE HA IIOWCK PEUICHHUS;
COIIOCTAaBJIATh CBOU CYXJEHHUS C CYXIEHUSMHM JpPYTruX Y4YacTHUKOB Juajiora, oOHapy>KUBaTh
pasnuyMe U CXOJCTBO IO3UIMHA; B KOPpEKTHOH ¢opme (GopMylupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJIbTaThl pELIeHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
[IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BHICTYIUIEHUS € y4€TOM 3ajau Mpe3eHTaluu U
0cOoOEHHOCTEH ayiu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh W HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHJHONM W WHAMBHIYaJbHOMN
pa®OThl MpHM pelIeHuH YueOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOW JI€ATENIbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHOM paboThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTAT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B TPYMNIOBBIX Qopmax paldoThl (00CyXkaeHus, oOMEH MHEHUH,
«MO3TOBBbI€ LITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATh CBOU
JeUCTBUS C IPYTMMHU Wi€HAMU KOMaH/Ibl; OIIEHWBATh KAa4eCTBO CBOETO BKJIaJa B OOLIUIl MPOIYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHSL.

VYHuBepcaibHble peryJIsTHUBHBbIE NEHCTBUS, 00ecneunBaOT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopeanuzayus.:

- COCTABIISATh IUIAH, AJITOPUTM pEIICHUs 3aJaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PEILIEHUH C y4ETOM HOBOM MH(pOpMAIIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH TO3HABATENbHOU pe(IEeKCUN KaK OCO3HAHMs COBEPIIAEMBIX
JNEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTUYecKoH 3a1a4u;

- IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTh INpU DPELIEHUHW 3a1ayy,
BHOCUTbH KOPPEKTHBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pe3ysbTaTa LENU U YCIOBUSIM, OOBSCHATH MPUYMHBI
JOCTHIKEHUS] MM HEAOCTHXKEHMsI Pe3yJbTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTh



OLICHKY MTPUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.
Maremaruka (BKJIIOYasi paszfienibl «Anredbpa M Hayajda MaTeMaTHYEeCKOTO aHalu3ay,

«["eomerpusi», «BepodaTHOCTh U CTaTUCTHKA») (0a30BBIi YpOBEHB) - TPEOOBAaHUS K MPEIMETHBIM
pe3yJbTaTaM OCBOECHHUsS 6a30BOro Kypca MaTeMaTHKH JIOJIKHBI OTPaXKaTh:

- BIAJICHUE METOJaMM JI0Ka3aTeJbCTB, AITOPUTMaMHU PpELICHUs 337ay; YMEHHe
(bopMyIMpOBAThH ONpPENEIEHUS, AKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTeIbHbIE
paccyKIeHMs B X0/I€ PELICHUs 3a/ay;

- yYMEHHE OIEepUpOBaTh MOHATHUSMHU: CTENEHb 4YHCIA, JorapupM YHUCIA; yMEHHE
BBIMIOJIHATh BBIYMCICHHE 3HAYEHUH M MPeoOpa3oBaHMsA BBIPAKEHUH CO CTENEHSIMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHME ONEpPUPOBATh MOHATHAMU: pallMOHAIbHbIE, UPpPALlMOHATIbHBIE, I0KA3aTEIbHBIE,
CTEINEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI,

- yYMEHHE ONEepUpOBaTh MOHATUAMH: (DYHKIMs, HEeTpepblBHAs (YHKLHUSA, IPOU3BOIHAS,
nepBooOpa3Has, ONpEACICHHbI MHTErpai; yMEHHWE HaXOAMTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYHKUMH, MCIIONB3Ysl CIIPABOYHbIE MaTepHalibl; UCCIEI0BaTh B MPOCTEHIINX CIaydasxX (YHKLIHUU
Ha MOHOTOHHOCTb, HAXOJWTh HAWMOONBIIME M HAMMEHBIINE 3HA4YeHUs (YHKIHA, CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJB30BaHMEM allllapara MAaTeMaTU4YeCKOro aHallu3a; IMPUMEHSATh
IIPOM3BOJIHYIO [P PELLIEHUH 33/1a4 Ha JIBU)KEHUE; pellaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 33a]a4l
Ha HauOoJIbIlIME U HAUMEHBIINE 3HAUEHUs, Ha HaX0XACHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUpOBaTh MOHATHAMMU: pallMOHANbHAs (PyHKIUS, OKa3aTenbHas (yHKLUS,
creneHHast (GyHKIMs, Jorapupmudeckas GpyHKUUsA, TPUTOHOMETpUUYEecKHe (YHKLIHHU, OOpaTHbIE
(GyHKIMU; YMEHHME CTPOUTh TIpadUKM HU3YyYCHHBIX (QYHKLUUH, HCHOIb30BaTh TrpaduKu IMpU
M3YyYEHUH TMPOLECCOB M 3aBUCUMOCTEH, MPH PEIICHUM 3aJad U3 APYTHX y4eOHBIX NMPEIMETOB U
3aJ1a4 U3 peabHOM KHU3HM; BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEX1y BeTMUNHAMM;

- YMEHHE pellaTh TEeKCTOBbIE 33[]a4M Pa3HbIX TUIOB (B TOM YHUCII€ HA MPOLEHTHI, JOJIH U
4yacTy, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApPOB U yCIyT, HAJIOTH, 3a7jauu

u3 o01acTy ynpaBJieHUs JIUYHBIMUA U CEMEHHBIMU (PMHAHCAMM); COCTABIISATh BBIPAKEHUS,
YpaBHEHHMsI, HEPAaBEHCTBA M MX CHCTEMbl IO YCIOBHIO 3a/ayd, HUCCIIENOBaTh IOJYyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00HOCTh Pe3yIbTaTOB;

- YMEHHE OINEepHpOBaTh MOHATHUAMHU: CpeaHee apupMeTHdecKoe, MeJIuaHa,
HauOoJplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, AUCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 Habopa; yMEeHHE M3BJIEKaTh, HHTEPIPETUPOBATH MH(OPMAIIHIO, NMPEICTABIECHHYIO B
Tabinnax, Ha JAMarpaMMax, rpadukax, OTPaKalollyl0 CBOMCTBA pEabHBIX IPOLIECCOB U
SIBJIGHUW; TPEJICTaBIsATh HH(OpPMALMIO C MOMOLIbI0 TabMUI[ M JuarpamMm; HCCIeI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJE C MPUMEHEHHEM TpaduyecKX METOJO0B U 3JIEKTPOHHBIX
CpPEICTB;

- YMEHHE OIepUpOBaTh IMOHATUSAMH: CIIy4YallHBIH ONBIT M ClydaifHoe CcOOBITHE,
BEPOSTHOCTh CIY4YalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIIOJIb30BAaHUEM
rpadMUecKux METOJOB; NIPUMEHSTh (OPMYINIBI CIIOKEHHS M YMHOXKEHHMsS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYJIBI MPU PELICHUM 3a/1a4; OLEHUBATh BEPOSTHOCTU peabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI MIPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

- YMEHHE ONepupoBaThb MNOHATUSIMU: TOYKA, MpsMas, IUJIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBIA YroJj, CKpeIIMBAlOIIMecs NpsMble, MapajUIeIbHOCTh U MEepPHEHIUKYJIIPHOCTh
MPSIMBIX U TUIOCKOCTEM, yrojl MeXIy MPsIMbIMU, YIoJl MEXIY HpsIMOH M IJIOCKOCTBIO, YTOJI



MEXNy IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKHM N0 IUIOCKOCTH, PAaCCTOSHHE MEXAY HPSMBIMH,
pacCcTosHUE MEXKIY IUIOCKOCTSIMH; YMEHHE HCIIONIBb30BaTh IIPU PCIICHUU 3a1ad H3y4YEHHBIC
(bakThl U TEOpEMBbI INIAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLIEr0 MUPA;

- yYMEHHUE OIepHUpoBaTh MOHATUAMHU: MHOIOIDAaHHMK, CEYEHHE MHOIOTPaHHHUKA, KYO,
napaiesienunei, mpu3mMa, nupaMmuia, GuUrypa u moBepxXHOCTh BPALCHHS, IIMIIMH/P, KOHYC, 11ap,
cdepa, cedeHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHApA, KOHYca,
IUTOIIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIMHJPA, IUIOMaab chepbl, 00bEM KyOa,
IPSIMOYTOJIBHOIO IMMapajljiesienuIea, TUpaMubl, MPU3Mbl, [WIMHAPA, KOHYyCa, LIapa; YMEHHE
n300paxaTh MHOTOIPAaHHUKH U IOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS OT PYKH, C MOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO  C CHMMETpUSIMHU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPAaBUIbHBIMA MHOTOTPaHHUKAMU;

- YMEHHE OIepUPOBaTh NMOHATUSAMM: JBHKEHHE B NMPOCTPAHCTBE, MOAOOHbBIE (UIYpHI B
MIPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu pemnieHnu 3aaad;

- YMEHME BBIYUCIATH T'€OMETPUYECKUE BEIUYMHBI (IJIMHA, YroJl, IJIOUa/ib, O0bEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3YsI N3y4YEeHHBIE ()OPMYIIBI U METOBI;

- YMEHHE OIEPUPOBATH MOHATUSAMM: NPSAMOYIOJbHAs CUCTEMAa KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJISAPHOE IPOU3BEICHHE, YroJl MEXKIY BEKTOpamH,
CyMMa BEKTOpOB, IPOU3BEICHHE BEKTOPA HA YUCIIO; HAXOAUTh C MOMOILBIO U3YYEHHBIX (HOopMyT
KOOPJAMHATBI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMsI TOUKAMHU;

- yMEHHE BBIOMpATh NOIXOAALINA W3YyYEHHBI METOA Ui peIIeHUs 3aJaudu,
pacrno3HaBaThb MaTeMaThyeckue (akTbl M MaTEMATUYECKUE MOJAEIM B IMPUPOJHBIX U
OOIIECTBEHHBIX SBICHHUSIX, B HCKYCCTBE, YMEHHE TPUBOIUTH MPUMEPHl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKONW HAyKH.

MaremaTtuka (BKIto4as pasfenbl «Anredpa M Hadajla MaT€MaTUYECKOro aHalIHu3ay,
«[eomerpus», «BeposTHOCTP W CcTAaTHCTHKa») (YIJIyOJIeHHBI ypOBeHBb) - TpeOOBaHUS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMs YIIyOJIEHHOIO Kypca MaTeMaTHKU JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysbTaTaM OCBOEHHsI 0a30BOT0 Kypca U JOMOJIHUTENBHO OTPAXKaTh:

- YMEHHE ONEpUPOBATH MOHATHSIMM: OIPEIEICHHE, aKCUOMa, TEOpEMa, CIEACTBHE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYJIUPOBKH; yMEHUE (DOPMYIHPOBATH
oOpaTHO€ U TPOTUBOINOJIOKHOE YTBEPKACHHUE, MPHUBOJIUTH HPUMEPhl U KOHTPIPUMEPHI,
HCIOJIb30BAaTh METOJl MaTeMaTHYeCKON HWHAYKLWU; MPOBOIUTH JIOKA3aTEIbHBIE PacCykIECHUS
IIpU pElIeHUH 3a/1a4, OLIEHUBATh JIOTHUECKYIO MTPaBUIIBHOCTh PACCy KICHHUI;

- YMEHHME ONEpUPOBATH MOHATHSAMH: MHOXECTBO, IOJMHOMKECTBO, OINEpAallUUd  Haj
MHO>KECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar s ONMCaHUs
peanbHBIX MPOLECCOB M ABJICHHHM W MPHU pEIICHUH 3a/ad, B TOM YUCIEe U3 JAPYTHMX Y4eOHBIX
IIPEIMETOB;

- YMEHHuE OnepupoBaTh MOHATUSIMHU: Tpad, CBSI3HBIM rpad, nepeBo, HMKI, Tpad Ha
IJIOCKOCTH; YMEHHE 3aJaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CIOCO0aMHU; HCIOJIB30BATh
rpadbl pu peleHN  3a/1ay;

- yMeHHe CBOOOJHO ONEpHUpOBaTh2 MOHSTHUSIMU: COYETAHHE, MEPEeCTaHOBKA, YUCIO
COYETaHUI, YMCIIO TEepecTaHoBOK; OWHOM HbIOTOHA; yMeHHE NpPUMEHATh KOMOMHATOpPHBIE
(bakThl U paccyKIeHUs JUIs PEeLIeHUs 3ajay;

- YMEHHUE OINEpPUPOBATh NOHATHUAMHU: HATypaJbHOE YMCIIO, LIEJI0€ YHUCIO, OCTaTOK IO
MOJYJIIO, PAlMOHAJIBHOE YHCIIO, MUPPALUOHAIBHOE YHCIO, MHOYKECTBA HATYpaJIbHBIX, LEJNBIX,
palOHaIbHBIX, IEHCTBUTENBHBIX YHCE; YMEHUE UCIOIb30BaTh Npu3Haku aenumoctu, HOJl n
HOK, anroputm EBkinaa npu pelieHUH 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU MO3WIIMOHHBIMHU



cHUCTeMaMM CUHUCIICHUS;

- yMEHHuE CBOOOJHO OIEpUPOBATh MOHATUSAMH: CTEIEHb C IIEJIbIM I0Ka3aTeleM, KOPEHb
HaTypaJbHOM CTEMNEHHU, CTENEHb C PAlMOHAIBHBIM I0KA3aTeNeM, CTENEeHb C JEeHCTBUTEIbHBIM
(BelLleCTBEHHBIM) IIOKa3aTesIeM, JOrapu(m 4Yucia, CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJILHOIO
YHCIIa;

- YMEHHE OIEpPHpOBATh MOHATHAMH: TOXIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH W HEPAaBEHCTB, PaBHOCWIIBHOCTh YpPaBHEHHIA,
HEpaBEHCTB M CHUCTEM, palMOHAIbHBIE, HPPANUOHAIBHbBIC, MOKa3aTeJIbHbIC, CTEIICHHBIC,
norapuMUUEcKue, TPUTOHOMETPUYECKUE YpaBHEHMs, HEPaBEHCTBA M CUCTEMbI; YMEHHE
pelaTb yYpaBHEHHUS, HEPaBEHCTBA M CHCTEMbl C IIOMOIIBIO PA3IMUYHBIX INPUEMOB; peLIaTh
ypaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C IMapaMeTPOM;IIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX
CHCTEMBl AJIsl pEIICHUs MaTeMaTHMYeCKUX 3aJad M 3a/ady U3 passInyHbIX oOyiacTel Hayku U
pEealbHOM KU3HH;

- yMeHue cBOOOJHO OINEpHUpOBaTh MOHATUSAMH: Tpaduk (QyHKIMH, oOpaTHas (QyHKIHS,
KOMMO3ULUs (QyHKIHNA, JTUHEHHAas (QYHKUIUs, KBaApaTHyHas (YHKIHWs, CTeTeHHass (QYyHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
(GyHKIMH, MOKa3aTeslbHas U jJorapupmuueckass GyHKIHUU; YMEHUE CTPOUTh rpaduku GpyHKIMH,
BBINOJIHATH IpeoOpa3oBaHus rpaukoB GYHKLUUH; YMEHHE UCII0Ib30BaTh I'papUKU PYHKLMH IS
M3y4EHUs MPOLIECCOB U 3aBUCUMOCTEH MPH pelIeHUH 3a/1a4 U3 APYTUX yU4eOHbIX IPEIMETOB U U3
peabHOM JKU3HU; BbIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMM; YMEHHUE CBOOOIHO
ONEPUPOBATH TOHATHAMHU: YETHOCTh (YHKIWHU, MEPUOAUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh
(GyHKIMM, MOHOTOHHOCTh (DYHKIMH, JKCTpeMyM (yHKUWH, HauOoJbpllee W HAWMEHBIIEEe
3HaYeHWe (YHKIMM HAa TPOMEXKYTKE, YMEHHE IPOBOIUTH HCCIeNOBaHWE (YHKIMH; yMEHHE
MCTIOJIb30BAaTh CBOMCTBA U TpapuKu (PYHKIUI Ui pelIeHns ypaBHEHUH, HEPABEHCTB M 3a7a4 C
napamMeTpamu; Hu300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH MHOMKECTBA PEIICHHN ypaBHEHHI,
HEpPaBEHCTB U UX CHCTEM;

- YMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMM: MOCIIEA0BATENbHOCTh, apupMeTHyecKas
mporpeccusi, TeoMeTpHuYecKasi Iporpeccus, OeCKOHEYHO yObIBalomlas TreoMeTpudeckas
Iporpeccusi; yMeHue 3aJaBath MOCJIEI0BATEIILHOCTH, B TOM YHUCIIE C MOMOLIbIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepUpPOBATh MOHSATHSIMHU: HENPEPHIBHOCTh (DYHKIMH, ACHMIITOTHI Tpaduka
GbyHKIMHU, TIepBasi ¥ BTOpas MPOU3BOIHAS (DYHKIIMH, TE€OMETPUYECKHA ¥ (DU3MYECKHIA CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Has, OMNPEACTCHHBI WHTETpaj; YMEHHE HaXOAWTh ACHMIITOTHI
rpaduka (pyHKIUHM, yMEHUE BBIUYUCIATH NPOU3BOJHBIE CYMMBI, HPOM3BEAEHUS, YACTHOIO H
KOMMNO3ULUN (QYHKUMH, HaXOOUTh YpaBHEHUE KacaTeldbHOM K Tpauky (QyHKIUHM;, yMeHHe
UCIOJb30BaTh MPOM3BOJHYIO JUISI MCCIENOBAaHUSA (YHKIMHA, A HAXOXKIACHUS HAWITyUIIero
peleHus B IPUKJIaIHbIX, B TOM YHCIIE COLUAIBbHO-3KOHOMUYECKUX M (PU3MUECKUX 3a/auax, Jis
OTIpeIeNICHUs] CKOPOCTH W YCKOPEHWs; HaXOMUTh IUIOMIAAM © O00BEMBbI (PUTYp C MOMOIIBIO
WHTETpaja; 3HAKOMCTBO ¢ MAaTEeMaTHYECKUM MOJIEIIMPOBAaHIEM Ha IpuMepe TudQepeHraIbHbIX
YpaBHEHHU;

- YMEHHE OIEepPHPOBATh TOHATHIMH: KOMIUIEKCHOE YHCIIO, COTMPSIKEHHBIE KOMILIEKCHBIE
quciaa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Mcia, (opMma 3alucd KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apupMeTHyeCKue JEHCTBHS C KOMIUIEKCHBIMM YHCIaMH;, 3HAKOMCTBO C HCIIOJIb30BaHHEM
KOMILIEKCHBIX YHUCET;

- yMeHHE CBOOOJHO ONEpUpOBaTh MOHATUSAMH: CpeHee apupMeTHYecKoe, MEeIHaHa,
HauOoJiblllee ¥ HAauUMEHbIIEE 3HAU€HMs, pa3Max, JUCIEPCHs, CTaHIApPTHOE OTKJIOHEHHE JUIs



OIMCAaHMsl YMUCIIOBBIX JIaHHBIX; YMEHUE MCCIIEJ0BATh CTAaTUCTUYECKHE JAHHBIE, B TOM YHCIE C
IPUMEHEHHEM TIpaUUecKUX METONOB M 3JIEKTPOHHBIX CPEICTB; TpaHUuecKd HCCIel0BaTh
COBMECTHbIE HAa0JIIOJICHHs C IOMOLIbIO TUarpaMM pacCceMBaHUs U IMHEHHOM perpeccuu;

- yYMEHHUE HaXOJIUTh BEPOATHOCTH COOBITMH C MCIIOJIb30BaHHEM I'paUueCKUX METOJIOB;
IPUMEHATH U PeUIeHus 3aaad (OpMyJIbl CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, (hopmymy
MOJTHOW BepOsTHOCTH, (hopmyny bepHysuim, xomOuHaTopHble (akTbl M (OPMYIbI; OLIEHUBATDH
BEPOSITHOCTH peaIbHBIX COOBITHH;

- yMEHHME OIEepupoBaThb IMOHATUSAMHU: CiIydailHas  BEJIWYMHA, paclpeiesieHue
BEPOATHOCTEH, MaTeMaTUYECKOe OXKUIaHKe, JUCTIEPCUs U CTAHJApTHOE OTKJIOHEHHE CIy4aiHOM
BEIMYMHBI, (YHKIMM pacupefeNeHuss W IUIOTHOCTM PaBHOMEPHOIO, II0Ka3aTelbHOIO U
HOPMAaJILHOTO pacIpe/ielIeHUl; yMEHHE UCII0Ib30BaTh CBOMCTBA U3YUEHHBIX PAcHpeeeHUH i
peleHust 3aaad; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH OOJBIIMX YHUCEN, METOAbI BbIOOPOUYHBIX
UCCIICIOBAHM; yMEHHE MPHUBOAMTH TPUMEPHl TPOSIBICHUS 3aKOHA OOJBIIMX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE CBOOOJHO ONEPHPOBATh MOHATHUSAMH: TOUYKA, TpsAMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJI, JBYI'PAaHHBIA yroj, TPEXI'PaHHBIA yTOI,
IepeceKaroIIyecsi, MapajulelbHble W CKpPEIIMBAIOLIMECS HpsMble, NapaledbHOCTh u
NEePIEHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, YTroid MEXIY NPsIMBIMHU, YTOJ MEXIY NPsMON U
IUIOCKOCTBIO, YTOJI MEX/Ty IJIOCKOCTSMU; YMEHHE UCII0Ib30BATh IPU PELICHUH 3a7a4 U3yUYEeHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
YMEHHE ONEepUpOBaTh MMOHATHSIMH: MHOTOIDAHHUK, CEUYEHHWE MHOIOIPAaHHUKA, IPaBUJIbHBII
MHOTOTPaHHUK, NPH3Ma, TUpaMuIa, GUrypa M MOBEPXHOCTh BPAIICHHS, LWIMHID, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIPA, MapajUIeTIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawomascs chepbl, LUIMHApPA, KOHYCAa; YMEHHE
CTPOUTh CEYEHHE MHOIOTPAHHMKA, M300pakaTb MHOTOTPAHHUKH, (GUIYpbl U TOBEPXHOCTHU
BpAILICHUsA, UX CEYEHHUs, B TOM UHUCIIE C MOMOILUBIO NIEKTPOHHBIX CPEICTB; YMEHHE INPHUMEHATH
CBOWCTBA I€OMETPUUYECKHUX (PUTYp, CAMOCTOSATENBLHO (POPMYJIMPOBATh ONPEACICHHUS U3YdaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTyp, 0OOCHOBBIBATH
WIM ONpPOBEpPrarh UX; yMEHUE MPOBOJUTH KJIACCUPHUKAIMIO (GUTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBITIOJIHATH HEOOXOAUMBIE JIOTIOJTHUTEIbHBIE TOCTPOCHHUS;

- YMEHHE CBOOOJHO OINEpPUPOBATH MOHATHAMU: IUIOUIAb (QUIYpbIl, 00BEM (GUTYPHI,
BEJIMYMHA yTJia, PACCTOSHUE OT TOUKH /10 IUIOCKOCTH, PACCTOSIHUE MEX]Ty MPSIMBIMH, PaCCTOSIHUE
MEXJy MJIOCKOCTSIMM, IUIOHIab c(epbl, MIOMAaab MOBEPXHOCTH MUPAMHJbI, MPU3MbI, KOHYCA,
WINHAPA, 00bEM KyOa, MpsIMOYTOJIBHOTO Mapajulesienuesa, MTUpaMuibl, TPU3MBbI, [UIUHIPA,
KOHYCa, [I1apa; yMEHHEe HaX0IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (GUTYD;

- yMEHHEe CBOOOJHO OIEPUPOBATH MOHATHSIMHU: IBM)KEHHE, MapajliesIbHbIA HepeHoc,
CUMMETpHUs Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
Gburypsl; yMeHue paclo3HaBaTh paBHble M MOJ0OHbIE (UTYpPBl, B TOM 4YHUCIE€ B TNPUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE HCMOJIb30BaTh TIE€OMETPUYECKHE OTHOIICHUS, HaXOAWUTh
reoMeTpUYEeCKre BEIMYMHBI (IUIMHA, YToJl, IUIOmaAb, 00beM) MpU pElIeHUH 3a7ad U3 JPYyrux
y4eOHBIX IPEIMETOB U U3 PEalIbHOM JKU3HH;

- yMeHHue CBOOOJHO ONEpUPOBaTh MOHATHAMM: MPSMOYTOJIbHAS CHUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA
YHCII0, PA3/IoKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE,
yroJl MeXJAy BEKTOpaMH; YMEHHME HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AN
pelIeHrsl TeOMEeTPUYEeCKHX 3ajady W 3ajJad JpyTrux Y4eOHBIX IpPEJIMETOB; 3HAKOMCTBO C
NOHATUSIMHM: MaTpuua 2Xx2 u 3Xx3, oOmnpenenuTeslb MATPHUIbl, TE€OMETPUYECKUH CMBICHT



OIIpEeACIINTENS,

- YMEHHE MOJEIHMpOBATh PEAIBHBIC CUTYallMH Ha S3BIKEC MAaTEMaTHKH; COCTaBIIATh
BBIDQKCHUS, YPAaBHEHUS, HEPABCHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJa4M, MCCIEAOBaThb
IIOCTPOSHHBIE MOJIEIH C UCIOJIb30BaHUEM allnapaTa ajareopbl, HHTEpPIPETUPOBATh MOTYUYESHHBIN
pe3yabpTaT; CTPOMTb MAaTEMaTUYeCKHE MOJEIM C IIOMOIIBIO T'€OMETPUYECKUX IOHATUN H
BEJIMYUH, DPEIIATh CBSA3aHHBIE C HUMHU IIPAKTUYECKHE 3aJ1a4d; COCTABISATH BEPOSITHOCTHYIO
MOZEJIb U UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yJIbTaT; peuiaTh IPUKIAAHbIC 3a1a4U CPEACTBAMU
MaTeMaTHYeCKOr0 aHajlu3a, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U  (PU3UUECKOTO
XapakrTepa,

- YMEHME BbIOMPATh MOAXOASIIUI METO Ul peLeHUs 3a/1a4ul; TOHUMaHUe 3HaUUMOCTH
MaTeMaTUKd B HU3yYEHUM IPUPOAHBIX M OOILIECTBEHHBIX IPOLECCOB M SBJICHUN; yMEHHE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMAaTUYECKOW HAYKH.

OK 01. Bribupare crnocoObl pemieHuss 3aaad  Npo(ecCHOHATbHON JesATeNIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

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

OK 03. [InanupoBaTh U peanu30BBIBaTh COOCTBEHHOE TMpodeccuoHalbHOe U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccHoHanbHOU cdepe,
UCIOJIb30BaTh 3HAHUA MO0 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIUsX.

OK 04. O} dexTuBHO B3aUMOIEHCTBOBATh U PabOTATh B KOJUIEKTUBE M KOMAH/IE.

OK 05. OcyuiecTBisiTh ~ YCTHYHO W INHCbMEHHYKO  KOMMYHHMKAIMIO  Ha
rocyzapcTBeHHOM si3bike Poccuiickoit ®deneparnin ¢ y4eToM OCOOCHHOCTEH COIMAILHOTO U
KyJIbTYPHOT'O KOHTEKCTA.

OK 06. [TposiBAATE Tpa’kJaHCKO-MIATPUOTUYECKYIO TO3ULIMI0, JIEMOHCTPHUPOBATH
OCO3HaHHOE MOBEICHNE Ha OCHOBE TPAJMIIMOHHBIX O0IIeYeI0OBEUECKUX LIEHHOCTEH, B TOM YHUCIe
C y4E€TOM TapMOHHU3ALMM MEXKHALMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOIICHUH, NPUMEHATh
CTaHJapThl aHTUKOPPYILIMOHHOIO IIOBEIECHUS.



5. TemaTnueckuii MJIaH U coJiepKaHue Y4eOHOI TUCHMIIMHBI MaTemMaTHKa.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U MPAKTHYECKHe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0oTta o0yuyaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTOpenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4eOHOr0 MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH. 2 12
CIEeNMAJBHOCTH. basoBbie 3HaHMS 1 YMEHUS 10 MATEeMaTHKE B MPOQECCHOHANLHON ¥ MMOBCEAHEBHON IS TEIBHOCTH. ’
Tema 1.2 Yucaa u Conep:xxanue y4eOHOro MaTepuaJia
BBIYHCJICHHA. Bpipaxenns | 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:xaHue y4eOHOro MaTepuaJia
LI0CKOCTH MP. Bunmel mimockux ¢uryp m ux Imiomanb. [IpakTHKO-OpHEHTHPOBAaHHBIE 3aladyd B Kypce T€OMETpUH Ha 2 23
IJIOCKOCTH
Tema 1.4 TIponenTHbIe Copep:kaHue y4eOHOro MmaTepuasa
- [IpocThie MpoIEeHTHI, pa3Hble croco0bl BIYHCICHUs. CIOXKHBIC MPOICHTHI 2 1,2
IIP. IIpocThie H CIIOKHBIE MPOLEHTHL. [IpolieHTHBIC BBHIYHCIICHUS B TPOQeCCHOHANBHBIX 3aauax. 2 2,3
Tema 1.5 YpaBHenus n Copepxanne yueOHOr0 MaTepHaJIa
HepaBeHCTBa IIP. Jlunelinbie, KBapaTHBIE, IPOOHO- IMHEIHBIE YPABHEHUS U HEPABEHCTBA 2 2,3
CrniocoObl perieHust cucTeM JHHEHHbIX ypaBHeHMU. [lomsTus: marpuna 2*2 m 3*3, onpeaenuresnb MaTpULBL.
Tema 1.6 Cucremsl N . 4 1,2
. Merton 'aycca. Cuctembl HeJTMHEWHBIX ypaBHeHHH. CHCTeMbl HEpaBEHCTB.
YPaBHEHMI1 M HEPaBEHCTB "
IIP. Perenve ypaBHeHUH 2 2,3
Pa3zpnen 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. llepecekarommecs, napajulebHble W CpAIIMBAIONIMECS TMpsIMbIE. YTOJI MEXAY MNPSMBIMH B 2 1,2
IJIOCKOCTEHA. npoctpascTse. [lepneHauKyIsipHOCTb NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Coaep:xanue yueOHOro MaTepuaJia
[NapannensHble paMble 1 TuIockocTh. Onpenenenue. [lpusnak. CroiicTaa.
Tema 2.2 IlapanneasHocts | [lapamnensasie mmockoctu. Onpenenenne. [Ipusznak. CBoiicTa. 4 12
NPSAMBIX, TPIMOH H Tetpasap u ero osnementsl. [lapamnenenumnen m ero asneMmeHThl. CBOMCTBa NPOTHBONOJOXKHBIX TpaHEW U ’
IVIOCKOCTH, IVIOCKOCTEH JuaroHaneil napamuienenunesna. IloctpoeHne OCHOBHBIX CEUEHUN.
IIP. Pemienue 3anau 2 23

16




Coaep:kaHue y4yeOHOro MaTepuaJa

Hepnel;lgﬁxgrﬁﬁpnocn IlepnieHaUKyIApHBIE  IPSMEIE. § ITapauienpHble  TpAMBIE, IMEPHEHIUKYISAPHBIE K IUIOCKOCTH. IIpm3Hak
HPSIMBIX, IPSIMOIi 1 MEPNEeHINKYIAPHOCTH  MpsIMOM M IUIOCKOCTH.  JlOKa3aTenbCTRBO. vHepr[eH)mens[p U HakJIOHHAs. 12
N [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO. ’
TUIOCKOCTH, INIOCKOCTEH
PaccTosinue B mpocTpaHCTBE
Tema 2.4 Teopema 0 Tpex Coaep:kaHue y4eOHOro MaTepuaJa §
e —— Teopema o Tpex neprneHAuKyIsapax. JlokazaTenscTBO. YTOI MEXIY MPSIMOM U IJIOCKOCTBIO. 12
YTr0a Mexay IIIOCKOCTSIMHU.
Tema 2.5 ITapamiensnsie, | Coaep:kaHue y4eGHOro MaTepuaJia
NepreHIuKyJIsipHbIe, IIP. Axcuomel crepeomerpuu. llepneHIUKYyIIpHOCTh MPSIMOM M IJIOCKOCTH, MAapPaUIEIbHOCTh JBYX MPSMBIX,
CPaNMBAIOIIHNECH NPAMBIE. | IEPIEHANKYISIPHBIX MJIOCKOCTH, IEPIEHIUKYISIPHOCTD MIOCKOCTEM. 2,3
Tema 2.6 Pemmienue 3agau. | Copepaxanue yue0HOr0 MaTepHaJia
IIpsiMbIe B JIOCKOCTH B IIP. PacnionosxeHue OpsiMbIX U IUIOCKOCTEN B IPOCTpaHCTBE. IlepneHIuKyIsIpHOCTh U NapajuiebHOCTh IPSIMBIX U 23
NMPOCTPAHCTBE mwiockocTel. CpalnuBaronyecs npsiMble ’
Pa3nesn 3 KoopauHaTel U BeKTOPbI
Tema 3.1 /lexapToBbl Coaep:xanue y4eOHOro MaTepuaJia
KOOPAUHATHI B JlexapToBel KOOpAMHATEI B mpocTpaHcTBe. IIpocTeiimue 3amadm B KoopAWHaTax. PaccTosHme MEXIy IBYyMs 19
npocrpancrie. Paccrosanue | roukamu. KoopauHaTel cepelMHbI OTpe3Ka. ’
MeEKIY ABYMS TOYKaAMMU. IIP. Pemenne 3amau. KoopauHaTHash IUIOCKOCTh. BEIYHCIEHHWE pPACCTOSHUNM W IUIOMIAACH Ha IIOCKOCTH.
Koopaunatel cepexuHb KonnuectBeHHbIE pacyéThl 2,3
OTpe3Ka.
Conep: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. Kommutanapaele BekTOphl. CKalsipHOE NPOM3BEIACHHE BEKTOPOB. PasioxeHHe BEKTOpa MO TpEM
MeKAy BeKTOpaMH. HEKOMIUTaHapHbIM BekTopaM. KoopauHaThl BEKTOpa, CKaIApHOE MPOU3BEAECHHE BEKTOPOB B KOOPAMHATAX, YTOJ 1,2
CxansipHoe mpon3BefeHHe | MEXJy BEKTOpaMH, Yroj MEXIy NPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMHU. YPaBHEHHE IJIOCKOCTH.
BEKTOPOB ['eomeTpudeckuii CMBICT onpeiesieHus 2*2
ITP. Pemenue 3amau 2,3
Pasnes 4 OcHoBbl TpUroHoMeTpun. Tpuronomerpunieckue GyHKIMu
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJa
Tpuronomerpuyeckne Pagnanenas Mepa yria. IloBopoT To4ukM BOKpyr Havasia koopAauHat. OnpesesieHue CUHyca, KOCHHYyca, TaHT€HCa U
(yHKUHH NPOU3BOJLHOIO | KOTaHreHca. 3HAKH CHHYCA, KOCHHYCAa, TAHI€HCA M KOTAHICHCA MO YETBEPTSAM. 3aBHCUMOCTh MEXIY CHHYCOM, 12
yraa, ynciaa. Paaguannasg | KOCHHYCOM OJTHOTO M TOTO )K€ yTJa. '
rpagycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Copaepxanne yueOHOr0 MaTepHaJIa
TPUTOHOMETPUICCKHUE Tpuronomerpuueckue TOXKAeCTBA. CHHYC, KOCHUHYC, TAHT€HC M KOTAaH[€HC YIJOoB O U —O. CDopMyJILI
ToxkAecTBa. POPMYJIbI NIpUBEICHNS 1,2
NpPHUBeIeHAs
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Tema 4.3Cunyc, KOCUHYC,
TaHT'eHC CYMMBI U
Pa3sHOCTH ABYX YIJIOB.

Coaep:kaHue y4yeOHOro MaTepuaJa

CymMMa ¥ pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC W KOCHHYC IBOMHOTO yria. ®opMyibl TMOJOBHHHOTO yrJa.
[IpeoOpazoBaHue CyMMBI TPUTOHOMETPHUYSCKUX (DUKIUI B MPOU3BEICHUE U MTPOU3BEICHUS B CyMMYy. BripakeHnue

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (GYHKUIUM dYepe3 TaHreHC MOJOBHHHOTO aprymeHnrta. [IpeoOpasoBaHue mpocTeHImx 12
JABOUHOrO yriaa. @opmyJibl | TPUTOHOMETPUYECKHUX BbIPAKECHUU
0JJOBHHHOIO YI.jIa IIP. Penienve 3amaq 2,3
Tema 4.4 @ynxnmu, ux Copaepxanne yueOHOr0 MaTepuaJa
cBoiicTBa. Crioco0bI Ob6nacte ompeneneHNss 1 MHOKECTBO 3Ha4deHUH ¢yHKuuil. UETHOCTH, HEYETHOCTD, MEPHUOAUIHOCTD (DYHKIIHH. 12
3agaHus PYHKIUIH Crioco0sI 3anannst GpyHKITHI ’
Tema 4.5 Copaeprxanue yuedOHOro MaTepuajia
Tpuronomerpuyeckne O6nacTe onpeneseHUs © MHOXKECTBO TPUTOHOMeTpHYecKuX (pyHKIuiA. YeTHOCTh, HEUYETHOCTh, MEPUOJUIHOCTD
(yHKuuHU, UX cBOMcTBA M | TpuroHomerpuyeckux ¢yHkimii. CBoiicTBa U rpaduku GpyHKIUit Yy=CO0S X, Y=Ssin X , y=tg X, y=ctg X. 1,2
rpaduxu.
Tema 4.6 IIpeoopazosanue | Conep:xxkaHue yueOHOro MaTepuaJia
rpaguxosn IP. CxxaTue U pacTsHKCHUE TPaPUKOB TPUTOHOMETPUUYCCKUX (DYHKITHM.
TPUTOHOMETPHYECKUX [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (HYHKITUH. 2,3
yHkuuii.
Tema 4.7 Onucanue Conep:kaHue y4eOHOro MmaTepuasa
NPOU3BOACTBEHHBIX IIP. Vicrionbp3oBaHUE CBOWCTB TPUTOHOMETPUIECKUX QYHKIUH B MPOPECCHOHATBHBIX 3aauax
MPOIECCOB € MOMOIIBIO 2,3
rpagukoB pyHKuuii
Tema 4.8 O6paTHbIe Coaep:xaHue y4eOHOro MaTepuaJia
TPUTOHOMeTpHYecKue O6patHble TpUroHoMeTpudeckne QyHKIuH. Mx cBoiicTBa U rpauKH. 12
byHkuun '
Coaepxanne yueOHOr0 MaTepHaJIa
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg Xx=a. PelieHue TpUroHOMETpHYECKUX YPABHEHUI
Tema 4.9 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YPAaBHEHHS, CBOJAAIIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckune pa3nokKEHNEM Ha MHOXKHUTENH, OTHOPOIHBIE. '
ypaBHeHusi 4 HepaBeHcTBa | IIpocteiimue TpuroHomeTpuieckre HEPaBEHCTBA
IIP. IIpeoOpazoBaHne TPUTOHOMETPHUYECKHX BBIPAKCHUH. PellleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB, B TOM YHCJIC C UCIOJIH30BAHUEM CBOMCTB ()YHKITHIA. '
Tema 4.10 Cucremsl Copepxanne yueOHOr0 MaTepHaJia
TPHUTOHOMETPHYECKUX .
ypaBEenmii CucremMbl TPUTOHOMETPUUYECKUX YPaBHEHUI 1,2
IIP. Pemmenne 3amad mo mpordeHHBIM TEMaM 2,3
Pasnes 5 KommekcHble ynciia
Tema 5.1KoMIUIEKCHbIE Copepxanne yueOHOr0 MaTepHaJia
anena [onstne xomrmiekcHoro yncna. ConpspKeHHbIE KOMITIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YHCIa. 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 YK CEl 2 2,3
Paznen 6 IIpousBoaHasi 1 nepBoodpasHas GyHKIUH
Conep:xaHue y4eOHOro MaTepuaJia
Tema 6.1 ITousTHe OnpenerieHue  YKWCIOBOM  IMOCJCAOBATEILHOCTH M CIOCOOBI  e¢  3agaHms. CBOWMCTBA  YHUCIIOBBIX
NPOU3BOAHONH. DOPMYJIbI M | TTOCIICIOBATEIIHHOCTEH. Omnpenenenne npejena MOCJIEA0BATEILHOCTH. Brruucnenue MIPENETIOB
npaBuia nocnenoBatenbHocTed. [penen pynkuun Ha OeckoneuHoctu. [Ipenen pyHKImu B TOUKe. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenta. [Ipupamenne GpyHKkunu. 3anaun, TPUBOISIINE K MOHITHIO MPON3BOAHON. Onpeaenenre
MIPOW3BOTHON. ANITOPUTM OTBHICKAHUS TPOHU3BOTHOM.
Tema 6.2 IIpousBoaHbie Copaeprxanue yuedOHOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmyisl auddepennmpoanst. [lpasuna nuddepeHpoBaHus. 4 1.2
npousseaenusi, yacTuoro | IP. pemenne npuMepoB 1o TeMe 2 2,3
Tema 6.3 IIpousBoaHbIe Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUYECKUX Onpenenenne cnoxkuoi ¢(yHKuu. [lpomsBogHas TpuroHomeTrpudecknx ¢GyHKmmiA. [IpomsBomHas CciaoXKHON 4 19
¢ynkuwmii. [Ipon3Boanas | ¢pynkuun '
CJI0KHOI pyHKIMHU IIP. penieHre NprUMepoB 0 TeEMe 2 2,3
Tema 6.4 Ilonusitue o Conep:xanue yueOHOro MaTepuaJia
HenpepbiBHOCTH GyHkuuu. | [lonstue HempeppiBHOW QyHKmmu. CBoiicTBa HempepbhiBHON (yHKIUH. CBS3b MEXIy HENPEpPHIBHOCTEIO U 2
MeToa HHTEPBAJIOB. TG hepeHInPyeMOCThI0 QYHKIIMH B TOYKE. AIITOPUTM pellleHre HEPABEHCTB METOOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpuyeckuii Conepikanne yqueﬁnoro Mareprata > > v
i HIECCKHI CMBICT l'eomeTpuyeckuii cMmbICT NpPOU3BOHOI ¢GbyHKUMU- yrioBoi koddduimeHt kacaTenbHON erpa(blzncy (hyHKINU B
N TOUYKE. YpaBHEHHUE KacaTelIbHON K rpaduKy QyHKIMH. AJITOPUTM COCTABJICHUS KacaTesbHOU K rpaduky QpyHKIMN 4 1,2
y=f(x)
Tema 6.6 Pusuveckmii Conep:xkanue yueOHOro MaTepuaJa
CMBICJI MPOU3BOHOI B
npodgeccHOHAIBHBIX ITP. ®usnveckuii (MEXaHUIECKHIA) CMBICI TPOM3BOIHOMN - MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMenu t:v=S/ (t) 2 2,3
3agavax
Conep:xaHue yueOHOro MaTepuaJia
Tema 6.7 MOHOTOHHOCTE Bospacranue u YGBIB?HI/IG (yHKIIMY, COOTBETCTBUE BO3pACTaHHSA H ¥6BIBaHI/I)I (by}uncupm 3HaKy IMPOU3BOIHOM.
dymicumii, Towkn [lonsiTe MPOU3BOHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOI MPONU3BOAHON BBIMYKIOCTH (BOTHYTOCTH)
SKRCTpEMyMa (yHKIMU Ha OTpe3Ke. 3aJayd Ha MaKCUMyM W MHHUMYM. [IOHSTHE akCHOMBI, cnocc16m UX OmpeieeHNs 4 1,2
AJropuT™ ucciieZoBaHusd (PYHKIIUH U TOCTPOSHUS e rpaduka ¢ MOMOIIBI0 HMPOU3BOAHON. J[poOHO- NHHEHHas
byHKIUSA
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro MaTepuasia
(ynkumii u nocrpoeHue HccnenoBanne QyHKIMIA Ha MOHOTOHHOCTD M ITOCTPOCHUE rPpadMKOB 2 1,2
rpaduxos IIP. pemenye 3a1a4 10 TEME 2 2,3
Tema 6.9 Haunooabmee u | Conep:xxaHue yuedOHOro MaTepuasa
HanMeHblIee 3HaYeHHe Haxoxnenne HauOospIero 1 HaMMEHbILET0 3HaYeHUH (QYHKIMH, TOCTpoeHKE rPa)uKOB € UCIIOIB30BAHUEM 2 19
.

dyHKumin

arnmnaparta MaTeMaTUICCKOro aHajin3a
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IIP. Hanmensmiee u HanOombItiee 3HaUeHUE PYHKITMH. HaxokIeHne ONTHMATEHOTO PEe3yJIbTaTa ¢ TIOMOIIBIO

MIPOM3BOAHON B MPAKTHYECKHX 3a7adax 23
Pa3nen 7. MHOrOrpaHHHKH M TeJIa BpallleHUusl
Tema 7.1 Bepmmunsi, Copaepxanne yueOHOr0 MaTepHaJia
pedpa, rpanu [TonsiTe MmHOTOrpanHuka. Ero snemeHTsI: BepmnHel, pedpa, rpanu. Juaronans. Ceuenue. Brimykibie n 19
MHOIOTPAaHHUKA HEBBIITYKIIbIe MHOTOTPaHHUKH ’
Tema 7.2 IIpusma, eé Coaep:xaHue y4eOHOro MaTepuaJa
cocrapiasiiomue. lpsimas u .. ..
paBHBHAS IPH3MbL. [Ipu3ma ( HakIOHHAS, IpsiMast, IpaBIIIbHAS ) U e€ dJeMeHTHl. Bricota mpusMel. [IpaBunsHas npusMma, e€ ceueHue. 1,2
Tema 7.3 Coaep:xaHue y4eOHOro MaTepuaJa
IMapanaenenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexa. CBolicTBa MPAMOYTOJILHOTO Napajulenenunena, kyo. Ceuenne KyOa, nmapajuienenunena 1,2
napajuiejenumnena
Tema 7.4 Ilupamuna, eé Conep:kaHue y4eOHOro MaTepuaa
cocTaBJsIIONIUe, CeYeHHe.
IIpaBuibHas nupaMuaa. [Mupamuna u eé€ snementsl. Ceuenne nupamusl. [lpaBunbHas nupaMuga. Y ceu€HHas nmupamuia 1,2
YceuéHHasi nupamMuzja.
Tema 7.5 bokoBas u Conep:kaHue y4eOHOro MmaTepuasa
MOJIHAS MOBEPXHOCTh . N
NPH3MBL, 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, napauieenuIe/e, Mpu3me, 12
npu3Me, NApaMue. IMpaMHU/IE. '
Tema 7.7 Ilpumepsl Copaepxanne yueOHOr0 MaTepHuaJia
CUMMeETPHUH B MP. CummMeTpus B IPHPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 23
CeNHATbLHOCTH '
Tema7.8 IlpaBuiabHbIE Copaepxxanue yueOHOr0 MaTepHuaJia
MHOTOTPAHHHMKH, UX .
CBOIiCTBa IIP. Ilonsarue IMMPaBUJIBHOTO MHOT'OIpaHHHKaA. CBolicTBa IMpaBUJIbHBIX MHOT'OI'PaAHHUKOB 2,3
Tema 7.9 Huaunap, ero Conep:xaHue yueOHOro MaTepuaJia
COCTaBJISIIONIHE Hunusap u ero anemenThl. CeueHne MMIMHApPA (TTapajiyielbHO OCHOBAHHUIO M ocH). PazBepTka muimmHIpa 1,2
Tema 7.10 Konyc, ero Copepxanne yueOHOr0 MaTepHaJia
COCTABJISTIOIIE Konyc u ero snementsl. CeueHne KoHyca (IapajuleIbHO OCHOBAHUIO M TIPOXOJISIIIEE Yepe3 BEPIIUHY ), KOHUUECKHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. paboTa 110 TemMe 2,3
Tema 7.11 YceuéHHBIIH Conep:xxanue yueOHOro MaTepuaja
KkoHyc. Ceuenne [IpencraBnenue 00 yceuéHHoM KoHyce. Ero oOpasytomas u Beicota. CeueHne yceueHHOro KoHyca 12
;

YCE€UYCHHOI0 KOHYyCa

Tema 7.12 lllap, chepa, ux

Conep:xkanue yueOHOro MaTepuaJa
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ceyeHust IIap, chepa. Bzanmuoe pacrionoxenue chepsl U iockocTd. Cedenue 1mapa, chepsl. 12
,
Tema 7.13 [lousiTue 00 Conep:xaHnue y4eOHOro MaTepuaJia
o0béme Tena. OTHomenue | Ilonstue 06 06béMe Tena. OOBEM Kyba 1 MPAMOYToJIbHOTO Mapajuienenunena. O0beM MpU3Mbl U HAIHHAPA. 12
00bEMOB MOIOOHBIX TeJI. OtHomreHne 00bEMOB MTOTOOHBIX TEIl. | 'eOMETPHYECKHIA CMBICH ONPEACTUTENS 3-TO TOPSIKA. '
Tema 7.14 O0beMbI 1 Coaep:kaHue y4eOHOro MaTepuaJa
IJI0LIAAU NoBepxXHocTeil | OObeMbl mupamMuIbl U KoHyca. O0beM Iapa. [Tnomiaap moBepXHOCTEH Tel. 12
TeJl '
Tema 7.15 Komounamumn Coaeprxanue yuedOHOro MaTepuaJia
MHOTOTPAHHUKOB U TeJI IIP. KomOmHAH TeOMETPHICCKUX TEIl 23
BpalleHusI '
ITP. Penienre npakTHKO- OPUEHTUPOBAHHBIX 33724 10 MPOHAEHHBIM TeMaM 2,3
Pa3nen 8 IlepBooOpa3nas GyHKUMH, ee IPUMEHEHHE
Tema 8.1 TlepooBpasnas Conep:kaHue y4eOHOro MmaTepuasa _
dyninun, Mpasuaa 3agaua 0 BOCCTAHOBJICHUH 3aKOHA JIBUYKCHUSI 110 U3BECTHOH CKOPOCTH. H(lHSITI/IC WUHTETPUPOBAHUSI.
HAXOAICHES O3H3KOMJ’I€HI/ICV C IMOHATHEM I/IHTervpaJIa Y TIepBOOOPA3HOM AJIst q)Z/HKLII/II/I y—f(i(). Pemenue 3ana4 Ha cBsI3b 12
R MepBOOOPaA3HON U ee TPOU3BOAHOM, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM CIlyHKI_II/II/I. Tabmuma hopmy s
HaXOKICHUS nepBooOpasHeIX . M3yyeHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 8.2 Iliomanb Conep:xanue y4eOHOro MaTepuaJia
KPHUBOJMHEHHOM 3anaun, MPUBOAIIKE K TOHATHIO ONPEIEICHHOTO MHTETpasia — O BBIYMCICHUH IO IH KPUBOJIMHEHHOM
Tpaneuun. @opmyJia Tpanenud, o nepeMerieHnu Touku. [lorsTre onpenenernoro naTErpana. ['eomerprudeckuil M PU3MIECKANA CMBICIT 1,2
HploTona- JleiiOHnua onpeaeneHHoro uarerpaita. Popmyna Herotona- JlerOHmIa.
Tema 8.3 Heonpenenénnnrtii | Coaep:kaHue y4eOHOro MaTepuaJa
HHTErpaji [NoHsiTHE HeonpeAeAEHHOTO HHTETpasia 12
Tema 8.4 IlonsiTHe 00 Copaepxanne yueOHOr0 MaTepHaJIa
onpegeIeHHOM HHTerpaje | ['eoMeTpHUECKHI CMBICT OMPE/CICHHOT0 HHTErpaia
KaK MJIOIAIH 1,2
KPHUBOJMHEHHON Tpaneuuu
I1P. Pemenue 3a/1a4 Ha MPUMEHEHUE HHTETPaa JJisl BbIYMCIICHHS (PU3NUECKUX BEJIMYMH M IUIOMAAeH 2,3
IP. Pemenne 3ana4d o Pazneny 4 [1pon3soaHas u nepooOpasHas HyHKIUH 2,3
Paznen 9. Crenenn u kopu. CtenenHasi QyHKuus
Tema 9.1 CTeneHRas Coaep:xxanue yueOHOro MaTepuasa __
byukuus, e¢ ceoiicTpa. [NoHsiTHE KOpHST N- Ol CTENIeHH U3 ICHCTBUTENLHOTO Yuciia. OyHKIUH ¥ = ¥® ux cpoiicTsa 1 rpadpuKy. 1,2
CaoiicTBa KOpHsI N- Oi CTETIECHHU.
Tema 9.2 IIpeoopazoBanne | Coaep:kaHue y4eOHOro MaTepuaJa
BOIPMKEIHU € KOPHAMMH [IpeoOpa3oBaHye UPPALMOHAIBHBIX BHIPAKEHHUH 1.2
N- 0ii cTeneHun ,

Tema 9.3 CpoiicTBa

Coaep:xkaHue y4ueOHOro MaTepuasa
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CTeneHu ¢ [ToHsATHE CTENEHN C paITMOHATLHEIM TToka3areneM. CtenieHHbIe QYHKIMK, UX CBOWCTBA U Tpaduku 2 1,2
PALMOHANBHBLIMY U IIP. Peuienue ypaBHEHUN
NeHCTBUTEIbHBIMH 2 2,3
NoKa3aTeasiMu
Tema 9.4 Pemienue Copep:xkaHue yu4eGHOro MaTepuaJia
HPPaLMOHAIBbHBIX PaBHOCHWJIBHOCTB MppalMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB MeTO bl X pelleHHUS. 4 1,2
ypaBHenuii u HepaBeHCTB | [TP. pereHre uppanvoHaIbHbIX YpaBHEHH M HEPaBEHCTB. 2 2,3
Paspea 10. Iloka3aTenbHas GyHKIus
Coaep:xaHue y4eOHOro MaTepuaJia
CreneHb ¢ MPOU3BOJIBHBIM ACHCTBUTENbHBIM OKa3zaTeneM. OnpenesneHne nokas3aresbHol GyHKIUH U €€ CBOHCTBA
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeNnbHON QyHKIUH. Penenne nokazaTebHbIX YPaBHEHHUH ¢ 4 19
Tema 10.1 [lokazaTeabHasi | IpUMEHEHHEM ITOKa3aTeNbHOHN QyHKIMU. Pelienne mokasaTrenbHbIX YpaBHEHUH METOJJOM YpaBHUBAHHUS ’
(¢yHkuus, ee cpoiicTBa. MOKa3aTeNel, METOIOM BBEICHHUSI HOBOH MepeMeHHOH, QYHKIITMOHATBHO- TPapHIECKUM METOIOM.
IIP. PeieHne moKa3aTenbHBIX YPAaBHEHUM U HEPABEHCTB. PelieHre MoKka3aTeNbHbIX YPABHEHUN METOOM
ypaBHHUBAHUS TTOKa3aTeJei, METOJOM BBEICHUS HOBOH MEpeMEHHOM, (YHKIIMOHAILHO- Tpad)uIecKUM METOIOM. 4 2,3
Pemenune nmoka3ateabHBIX HCPABCHCTB.
Pazpnen 11. Jlorapudmel. Jlorapugmuyeckas GyHKuus
Tema 11. 1 Jlorapudpm Coaep:xaHue y4e0HOro MaTepHaJa
yuciaa. CpoiicTBa Jlorapudm uncina. JlecATHUHBIN ¥ HATYPaIbHBIN JOrapum, Y1Ccio € 4 12
Jorapupmon '
Tema 11.2 CsoiicTBa Coaep:xanue y4eOHOro MaTepuaJia
Jorapudmos. Onepamus | CpoiicTa morapudmos. Oneparwst morapuMUpPOBaHUSL 2 1,2
JorapupmMupoBaHus ITP. Peuienre npumepoB 2 2,3
Tema 11.3 Conep:xanue yueOHOro MaTepuaJa
Jlorapnpmuyeckas Jlorapudmuueckas: pyHKIHs, €€ CBOHUCTBA. 4 12
(ynkuus, eé cpoiicTpa. '
Conep:xkanue yueOHOro MaTepuaJa
Tema 11.4 Pemrenne [MousTust norapudmudeckoro ypaBHeHus. Onepanus NOTeHINPOBaHUs. TpH OCHOBHBIX METO/Ia PEIICHHUS
JorapupmMuyecKux JorapuPpMHUIECKUX YpaBHEHUH: (PyHKIMOHATIBHO-TPadUIECKUI, METOI HOTEHLIMPOBAHUS, METO BBEJICHNSI HOBOH 4 1,2
ypaBHeHHUIi, HepaBeHCTB. | nepeMeHHoH. Jlorapudmudeckue HepaBeHCTBa
IIP. Perenue npumMepoB 2 2,3
Tema 11.5 Cucrembl Coaep:xxkanue yueOHOro MaTepuaJa 2 1,2
JorapupmMuyecKux AJTOpUTM pELICHUs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIoTapu()MUUECKUX YPaBHEHUH U HEPABEHCTB.
YPAaBHECHHIL.
Tema 11.6 Jlorapupmbr B | CoaepskaHue yueOHOro MaTepuaJia
NpHUPOJAE M TEXHUKE ITP. ITpumenenue sorapudma. Jlorapudmudeckas crimpaiib B npupoje. E€ MaremaTnyeckne cBOHCTBA 4 1,2
Pa3znen 12. MHo:kecTBa. DjleMeHThI TeOPUM U rpadoB
Tema 12.1 MruoskecTsa Copaepxanne yueOHOr0 MaTepHaJia
[lonstne MmHOkecTBa. [logmMuokecTBO. Onepauy ¢ MHOXECTBAMH 2 1,2
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IP. penieHre NPUKIATHBIX 33129 2 2,3
Tema 12.2 Tpacbr Conep:xkaHue y4eOHOT0 IzaaTepuana
[Tonstre rpada. Ces3HEBIN rpad), gepeBo, MUK rpad Ha ITOCKOCTH 4 1,2
IIP. pemenue 3ana4. MHOKeCTBa, rpadbl U UX IPUMEHEHUE 2 2,3
Pa3nen 13. DjeMeHTbl KOMOMHATOPHKH, CTATUCTHKH H TEOPHUH BEPOSITHOCTEH.
Tema 13.1 OcHOBHBIE Coaeprxanue yuedOHOro MaTepuaJia
NoHsATUsSI KoOMOUHATOPUKH | IlepecTaHOBKH, pasMeIEHHUs, COUETAHUS 2 2,3
Tema 13.2 CoObITHE, Copaepxanune yueOHOr0 MaTepHaJa
BEPOSATHOCTH COOBITHSI. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHH. Y CIIOBHASI BEPOSITHOCTb.
CiosxeHue 1 YMHOKeHUe | 3aBHCHMBIE M HE3aBHCHMBIE COOBITHA. TEOPEMBI O BEPOSTHOCTH IIPOU3BEAECHUS COOBITHI 4 1,2
BEPOSATHOCTEI
Tema 13.3 BepositHocTh B | CoepixaHue yueOHOT0 MaTepHaJia
Npo¢deccCuoOHATbHBIX IIP. OTHOCHTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE ONPE/ICIICHUE BEPOSITHOCTH. 4 12
3asavyax OneHKa BEpOSITHOCTH COOBITHS ’
Tema 13.4 luckperHas Coaep:xanue y4eOHOro MaTepuaJia
cJy4yaiiHas BeJIMYHHA, Buner cnywaiineix BenuuuH. OmnpenerneHue TUCKPETHOM cilydailHOM BeMMYMHBL. 3aKOH pachpeesieHus 2 12
3aKO0H ee pacnpeneeHusl. | 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 CTAaTHCTHUECKUX JaHHBIX. [ paduueckoe ux npencrapienne. Haxoxaenue cpeqaux 2 23
XapakTepUCTUK, Ha0M0AaeMbIX JaHHbIX. PaboTta ¢ Tabauuamu, rpagukaMu, TuarpaMMaMy. '
Pa3nes 14. YpaBHeHHUsI 1 HepaBEeHCTBA
Conep:xkaHue y4eOHOro MaTepuaJa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWIJIBHOCTh YpaBHEHHH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TTEPEX0/IaX B
YPABHCHHUI M HEPABEHCTB. | ypaBHEHUSIX U HepaBeHCTBax. OOIIMe METO/IbI PEIICHHs yPaBHEHUH: IEPEX0 OT paBEHCTBA (QYHKLHUI K 4 19
OO0mme MeTOAbI PelIeHUs] | PAaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKIIUNA, METOJT PAa3JIOKEHUST HA MHOXKUTENH, METOJ] BBEICHUST HOBOM '
MepEMEHHOM, QYHKIIMOHAIBFHO- IpadUueCcKUil METO
Coaep:xanue yueOHOro MaTepuaJa
Tema 14.2 I'padpuyecknii | OOmue METOABI peLLICHUS HEPABEHCTB: MIEPEX0 OT CPAaBHEHHUS 3HAUCHUH (DYHKLMHI K CPaBHEHHIO 3HAYCHUH
MeTOo/l pelleHust apryMEHTOB I MOHOTOHHBIX (DYHKIHH, METOA MHTEPBAJIOB, (YHKIHMOHAIBHO- rpadHueCKUl METO. 2 1,2
YPABHECHHUH, HEPABEHCTB ['padmgecknii MeTo pelieHrs ypaBHEHUHM U HEPaBEHCTB.
IIP. Pemenne npuMepoB 2 2,3
Tema 14.3 Ypasuenus u Copepxanne yueOHOr0 MaTepHaJia v
HEPABCHCTEA ¢ MOLYJIEM Onpenenenne moayns. Packpeitue Moayms no onpenenenuto, Ipocreiimme YPaBHEHUA 1 HEPABEHCTBA C 4 1,2
MoayneM. llpuMeHeHre paBHOCHIIBHBIX IEPEX0I0B B ONPEICTICHHBIX THIIAX YPABHEHUH M HEPABEHCTB C MOIYJIEM
Tema 14.4 YpaBHeHUSs U Conep:kanue yueOHOro MaTepuasa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiiire ypaBHEHHsI 1 HEPABEHCTBA C TAPaMETPOM 4 1,2
napaMmeTpamMu IIP. Pemenue npumMepoB 2 2,3
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IIP. PelieHue ypaBHEHUN W HEPABEHCTB 110 3aKPETUICHUIO TEM

2 2,3
IK3aMeH 4
KOHCYJIbTAIIMH K K3aMeHY 6
CaMOCTOSITeJIbHASI paboTa Mo MOATOTOBKE K IK3aMeHYy 8
292/8.11
Bcero

Paboueii nporpaMMoﬁ npeayCMOTPCHO BBIMNOJHCHUC OTACIBbHBIX BHJIOB pa60T, CBsA3aHHBIX C 6yay1ue171 HpO(i)eCCPIOHaHLHOI;’I JCATCIIBHOCTBIO, B (l)opMe npaKTqucxoﬁ

IIOJCOTOBKHU B 00bEMe 92 wyacoB
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6. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeTOoANYecKoe odecreyeHne

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

OcBoeHne mporpamMmbl y4eOHOW AMCHHMILTUHBI «MaTeMaTukay MpeArnoaraeT HaTHIUe
y4eOHOro KabuHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CIeUUTh 00yUYarouMCsl CBOOOTHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U IEPUO]I BHEYUECOHON AeATeIbHOCTH.

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

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

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

. MHOTO(YHKITUOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

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

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIE MTOCOOUS;

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

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOAAT YYEOHUKH, Y4EOHO-METOJUYECKHE KOMILJICKTHI

(YMK), obecrnieunBaroniyie OCBOCHHE Y4eOHON AUCIUILIUHBI «MaTeMaTuka, peKOMEHJOBaHHbBIE
WIH JOMYIIEHHBIE JJISl UCIIONIb30BaHMs B MPOodeCCHOHATbHBIX 00pa30BaTEIbHBIX OPraHU3AIIMSIX,
peanu3yromux 00pa30BaTeIbHYIO MPOrpaMMy CpeaHero o0Iero oOpa3oBaHUsi B Ipeiaenax
ocoenust [IIICC3CTIO Ha 6a3e 0OCHOBHOTO 0011IeTO 00pa30BaHUS.

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

B IIPOLIECCE OCBOEHUS MPOrpaMMbl ydyeOHOW JIUCHUIUIMHBI «MaremaTuka»
CTYJEHTBI TOJKHBI OJTYYUTh BO3MOKHOCTh JJOCTYMA K 3JEKTPOHHBIM YYEOHBIM MaTepuajam Io
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/eKTPOHHBIM KHHIaM,

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

OcHOBHAA JJUTEPATYPA

AJredpa U Hayajaa mMatematuyeckoro aHaamusa. 10—11 xmaccel : 0a30BBIN U yriTyONEHHBIHN
ypoBHHU : yueOHuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e usn., crep.
— MockBa : Ilpocemenue, 2023. — 463 c. — (MaremaTtuka: anrebpa W Hayana
MareMaTudeckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocryma: mo
MOJIIIHCKE.

Auaredpa m Havyajna mMatemaTudyeckoro anaiamsa. 10-11 xiaccel : 0a30BbI M yriTyOJeHHBIN
ypoBHH : yueOnuk / I1I. A. Anumos, FO. M. Komxsirun, M. B. Tkauéa [u ap.]. — 11 - e uza. crep.
— Mocksa : Ilpocsemenue, 2023. — 463 c. : wi1. — (Maremaruka : anrebpa W Hayana
MaTeMaTUYeCcKoro aHanusa, reometpusi). —100 3k3.
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I'eomeTpusi. 10—11-ii kaaccel : 6a30BbIH U YITyOIEHHBIN YpoBHU : yueOHuK / JI. C. ATaHacsH,
b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 287 c. —
(Marematuka: anreOpa ©W Hayajia MaTeMaTH4YecKoro aHamusa, reomerpus). — URL:
https://e.lanbook.com. — Pesxxum nocryna: mo mojmcke.

I'eometrpus. 10-11 kmaccel : 6a30BbId U yrayoOneHHbIN ypoBHU.: yueOHuk / JI.C. Atanacsn, B.D.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkosne). — 50 3k3.

Auiredpa u Hayajia MaTeMaTH4eckoro anajau3a. 10 kiace : 6a30BbIi U yriyOJEHHBINA YPOBHH
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&noposa, M. U. lllabyann. — 10-e uzn.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Havaia
MaTeMaTHUeCKoro aHanusa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum noctyna: mo
MOJIITUCKE.

Auredpa U HayaJia MaTeMaTH4Yeckoro anaau3a. 11 kiacc : 6a30Bblil U yriyOnEHHBIA YPOBHU
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&énoposa, M. U. [llabyaun. — 10-e u3n.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Hadvaia
MareMaTu4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum nocryma: 1o
MOJIITUCKE.

JlonmoJaHUTEIbLHAS JUTEPATYPA

Aaredpa U HayaJia MaTeMaTH4yeckoro anaan3a. 10 kiace : 6a30BbIi U yriyONEHHBIA YPOBHU
: yueOnuk / C. M. Hukonsckuii, M. K. IToranos, H. H. Pemernukos, A. B. [lleBkun. — 10-e
u3l., crep. — Mocksa : IIpocsemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa U Havaja
MareMaTu4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum moctyma: mo
TIOJIITUCKE.

Auredpa U HayaJia MaTeMaTH4YecKoro anaamn3sa. 11 kiaacc : 6a30Bbli U yriyOaEHHBIA YPOBHU
: yue6Huk / C. M. Hukonsckuit, M. K. [lotanos, H. H. Pemernukos, A. B. IlleBkun. — 9-e u3.,
crep. — Mocksa : Ilpocemenue, 2022. — 464 c. — (MaremaTtuka: aiareOpa W Hadaia
MareMaTh4eckoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
MOJIITUCKE.

Bepuep A. JI. MaremaTtuka: anrebpa M Hayana MaTeMaTHYeCKOro aHaiuza, reomerpus. 10-i
kyacc: 0a30BbIi ypoBeHb : yueOoHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e uzn., crep. — Mocksa :
IMpoceemenne, 2022. — 367 c¢. — URL: https://e.lanbook.com. — Pexum mocryma: mo
TIOJIITHCKE.

Bepuep A. JI. MartemaTtuka: anrebpa W Hayajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. 11-i
KJacc: 6a30BbIil ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-e u3z., ctep. — Mockaa :
[Mpoceemenne, 2022. — 239 c¢. — URL: https://e.lanbook.com. — Pexum mgoctyma: 1o
MIOJIIIHCKE.

/. XapakTepUCTHMKA OCHOBHBIX BHJIOB Y4YeOHOW /esITeJILHOCTH,
KOHTPOJIb U OLIEHKA Pe3yJIbTATOB Y4eOHOU AMCUHUIIIMHBI.

KoHTponb u oreHKa pe3yiabTaTOB OCBOEHHUS Y4YEOHOW JMCIHUIUIMHBI OCYIIECTBIISCTCS
npenoaaBarcyicM B HPOLECCE MPOBCACHUA IMPAKTHYCCKUX 3aH51TPII>i, TCCTUPOBAHUS, a TaAKIKC
BBITIOJTHEHHS O0yYAIOIIIMMHUCS WHINBU Ty JTBHBIX 3aJaHUH U TIPOMEXYTOYHOM aTTeCTaIHeH.

MeTobl KOHTPOJIS HalpaBJIeHbl Ha TPOBEPKY 00yUaAIOIIUXCSL:
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v

v

— BBINOJHATH YCJIOBHSA 3JaHHS HAa TBOPYECKOM YPOBHE C IMPEACTaBICHHEM
COOCTBEHHOH MO3HIIUY;
— JIe1aTh OCO3HAHHBIM BEIOOP CIIOCOOOB JAEHCTBUI U3 paHee H3BECTHHIX;

v —OCYLIECTBJIATh KOPPEKLUIO (MCIPABIEHHE) CACIAHHBIX OLUIMOOK Ha HOBOM YPOBHE
npe/iaraeMbIxX 3aaHui;

v — paboTath B TPYyMIIC U MPEICTABISITH KaK CBOO, TAK M IMO3UIIUIO TPYIIIIBI
Coaep:xanue Dopmbl " METOAbI
XapakTepuCTHKA OCHOBHBIX BUAOB /1€ TEJLHOCTH 00y4al0 INXCS KOHTPOJIA U OLICHKH
(Ha ypoBHe y4eOHBIX JeiicTBUIl) pe3yJbTaToB 00y4eHHs
Adredpa
Marematnka (BKJIIOYas paznensl «Anredpa W Hadaia 1. MaTepnperars
Paznen 1. | maremaTudeckoro anamuzay, «lecoMmerpus», «BeposATHOCTh U | pe3yJbTaTOB HAOIIOJCHUIA
IloBTOpenne Kypca | craTucThkay) (6a30BBI YPOBEHB) - TpeOOBaHUSA K MPEIMETHBIM | 32 NIESTeITHLHOCTHIO
MaTeMaTHK pe3ylbTaTaM OCBOEHHS 0a30BOTO Kypca MaTeMaTHK{ JOJDKHBI | 00yYaromierocs B
OCHOBHOW IIKOJIbI OTpaxkaTh: nporecce OCBOEHUS
- BIQJCHHE METOJaMHU [O0KAa3aTelbCTB, AITOPUTMAMH | 00pa30BaTEIHLHON
Pa3znen 2. [IpsiMble M | pelieHUs 33/1a4; YMEHHE (OPMYIUPOBATH OMPEICIICHHUS, aKCUOMBI | IIPOTPAMMBI.
IIOCKOCTH B | TEOpEeMBbl, TPUMEHSATh WX, MPOBOAWTH JOKa3aTeIbHBIE 2. CraptoBas
MPOCTPAHCTBeE. paccyXIeHHus B XO/Ie PEUICHHS 33/1aY; MUATHOCTHKA TIOATOTOBKU
- YMCHHE OIICpHUPOBAThL MNOHATHAMH: CTCIICHb YHCIIa, O6y‘IaIOHlI/IXCH 10
Pa3nen 3. | norapud™M 4Yrcna; yMEHHE BBITIONHATH BBIUMCICHUE 3HAYCHUH W | IIKOIEHOMY Kypcy
Koopaunatsi U | mpeoOpa3oBaHUs BBIPAKCHUH CO CTENEHAMH U JioTapudMamu, | MAaTEMAaTUKH; BbISIBICHUC
BEKTOPBI B | IpeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX BRIPAKCHUH; MOTHUBALlMM K U3YyYCHUIO
MPOCTPAHCTBeE. - YMEHHE OIEepPHpPOBATHh MOHATHUSMHU: PpaAIlMOHAIBHBIE, | HOBOTO MaTepHaia.

Pazgenr 4. OcHOBBI

TPUTOHOMETPHH.
TpuronomeTpuvecku
e pynkuun

Pazpnen 5

KommiekcHbIe uncia

Paznen 6.
IIpousBognas U
neppoodpasHas
byHxkuun

Paznen 7.

MHOrOrpaHHUKH M
TeJia BpalleHust

Paznen 8
IlepBooOpa3nas
dyHkuum, ee
NpuMeHeHue

Paszgen 9. Crenenn u

VppaluoHaIbHbIE, MoKa3aTeNbHbIE, CTETIeHHbIE,
JorapupMUIEcKue, TPUTOHOMETPUYECKUE YpaBHEHHMS u
HEpaBEHCTBA, X CUCTEMBI;

- YMEHHE ONEpUPOBATh TOHATUAMHU:  (PYHKIHSA,
HempepbiBHAas  (QyHKOMSA,  NPOM3BOAHASA,  II€pPBOOOpasHasi,

OTIpEENICHHBI MHTErpal; yMEHHE HaXOIWUTh TPOU3BOJIHBIC
3JIEMEHTAPHBIX (YHKIMH, HCIOJNB3Ysl CIPaBOYHBIE MAaTEpHabl;
HCCIIEI0BATh B MPOCTEUIINX CiIy4asiX (PyHKIMH Ha MOHOTOHHOCTD,
HAaXOJUTh HaWOONbIIME W HAUMEHbIINE 3HAa4YeHUS QYHKIWH;
CTpOUTh TIpaUKW MHOTOWIEHOB C MCIIOJB30BAHUEM ammapara
MaTEeMaTHUECKOI0 aHaIM3a;

IIPUMEHATh [POU3BOJHYIO IIPH

pemieHMM ~ 3ajad  Ha  JBIKGHHE,  pelaTh  NPaKTHKO-
OpPHECHTHPOBAaHHBIE 3a7ayl Ha HAuOONbIINE M HAWMEHbLINE
3HAYEHUs, HA HAXOXKICHHE TIyTH, CKOPOCTH M YCKOPEHHS;

- YMEHHE OIEpHpOBaTh MOHATUSAMHU: palMOHAIbHAS
dbysKImS, dyHKIHS, dhysKIHS,

norapupmudeckas (QYHKIUS, TPUTOHOMETpUYECKUE (DYHKIIHY,

MOKa3aTelIbHast CTEIEeHHAas
oOpaTHble (YHKIHMH; YMEHHE CTPOUTH TIpadUKd H3yYEHHBIX
(yHKIMI, MUCTIONB30BaTh TpaduKyd NMPH HW3YYCHHH NPOIECCOB U
3aBUCHUMOCTEH, MNpH pElIeHHH 3aJa4 W3 JPYTruxX Yy4eOHBIX
MIPEeIMETOB | 33/1a4 U3 peajbHON XU3HU; BhIpaXaTh (hopMyrnaMu
3aBUCUMOCTH MEXKy BEJIMUMHAMU;

- yMEHHE peulaTh TeKCTOBBIE 3aJaud pa3HbIX THUIOB (B

TOM YHCJIC Ha MPOUCHTHI, J0JIM U YaCTHU, Ha JABWKCHHUC, pa60Ty,

3. Texymuit
KOHTPOJIIb B hopMe:

- YCTHOI'O u
MHCBMEHHOTO OIPOCa;

- MPAKTHYECKIX
pabor;

- KOHTPOJBHBIX
paboT Mo TemMaM pas3zerioB
JUCIUILTAHBL;

4. . MHroronas
arrectaiuss B (opme
JK3aMeHa
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kopHu. CreneHHas,
bynxuun

Paznen 10.
IHoka3areabHast
byHxuus

Paznen 11.
Jlorapugmnl.
Jlorapupmuyeckas
byHkuus

Paznen 12.
MHuo:xecTBA.
DJIeMeHTBhI TEeOPHUH H

rpagos

Paznen 13.
DJ1eMeHThbI
KOMOMHATOPHUKH,
CTATHCTUKH "
Teopuu
BEPOSTHOCTEH.

Paszpnen 14.
YpaBHenns U
HepaBeHCTBA

CTOMMOCTb TOBAapOB U YCIIyT, HAJIOTH, 3a/1a4H
u3 O0NacTH yNpaBiCHUS JUYHBIMH W CEMEHHBIMH
(uHaHCaMM); COCTABIISITh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
WX CHCTEMBI MO YCIOBHIO 33Ja4H, HCCIIEOBATh IOJyUYECHHOE
peleHre U OLIeHUBAaTh NPaBAONOA00HOCTh PE3yIbTATOB;

- YMEHUE ONEpUpOBaTh MOHATUSIMH: CpEIHEe
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEEe
3HA4YEHUs, pa3Max, [AUCIEPCHs, CTAaHIApPTHOE OTKJIOHEHHUE
4yrcaoBOro Habopa; yMeHHE U3BJIEKaTh, WHTEPIPETUPOBATDH
WHPOPMALIUIO, TPEACTaBICHHYIO B TaONHIax, Ha JuarpaMmmax,
rpaduKax, OTPaXKaloLIyl0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh MH(OPMAIMIO C MOMOIIBIO TaOIHI U
IUarpaMM; UCCIeI0BaTh CTATUCTHUYECKUE AaHHbBIE, B TOM YHUCIIE C
[IPUMEHEHUEM rpaMueCcKUX METOJIOB U 3JEKTPOHHBIX CPE/ICTB;

- yMEHHUE ONECpPUPOBATH MOHITUSAMH: CIYyYalHBIA OMBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS, YMEHHE
BBIUUCIISITH  BEPOSITHOCTh C  HCIOJBb30BaHUEM Tpaduyeckux
METOAOB; TPUMEHATh (OPMYJIBI CIOXKEHHS U YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ (POPMYIIBI IPU PEIICHUN
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHII; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH IPUMEPHI
MpOSIBJICHUs]  3aKOHAa OONBIIMX YHCEN B MPHUPOJAHBIX H
0OIIECTBEHHBIX SIBICHHIX;

- yYMCHHE ONEPUPOBaTh MOHATUSIMH: TOYKa, MpsMasdi,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBINA YTOJI, CKPEIINBAIOIIAECS
OpsMble, NApaJICIbHOCTh W IMEPIEHAUKYJISPHOCTh HPSMBIX H
TUIOCKOCTEH, YTOJI MEXAY MPSAMBIMH, YrOJl MEXIYy NpsSMOH H
TUIOCKOCTBIO, YTOJI MEX/TY MIIOCKOCTSMH, PACCTOSTHIE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHUE MEXIy NPSMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh TPH PEIICHHH 33134
n3ydeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

- yMEHHE OIEpHUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Tapajulelenunen, Mpu3Ma,
nupamuza, GuUrypa U MoBEpXHOCTh BpAalICHUS, IHIHHAP, KOHYC,
map, cdepa, cedeHuss GUIYpHl  BpAIIEHUS, IUIOCKOCTb,
Kacatomasicsi cdepsl, HWINHIPA, KOHyCa, MJIOMAlb OBEPXHOCTH
MUPaMUJIBL, IPU3MBL, KOHYCA, IIJIHMH/PA, TUIoMaas chepbl, 00bEM
Ky0a, IpsMOYTOJBHOTO Hapajuieenunesia, MUPaMuabl, TPU3MBI,
MWIMHJIPA, KOHYyCa, [Iapa; YMeHrne n300paxath MHOTOTPaHHUKH U
MOBEPXHOCTH BpALICHUS, MX CEUEHHS OT PYKH, C IOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B MPOCTPAHCTBE;, 3HAKOMCTBO C IMPAaBHJIBHBIMH
MHOT'OI'pPaHHUKAMU;

- yYMEHHE OIEepUpoBaTh TOHATHAMHU: JIBIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IPOCTPAHCTBE;
WCIONB30BaTh OTHOLICHHE IJIOMIAZCH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33134,

- YMEHHE BBIUUCISATh FEOMETPUUYECKHE BEJIMUMHBI (JIMHA,
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yroj, IUIONIAJb, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIIOIb3YS
u3ydeHHbIe HOPMYJIIBI U METO/BI;

- YMEHHE OIEpUPOBaTh MOHITHAMHU: MPAMOYIOJIbHAS
CHUCTEMa KOOpAMHAT, KOOPIAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOPA, CKAJIAPHOE MPOU3BENEHUE, Yroll MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, NPOM3BEACHUE BEKTOPA HAa YHCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POPMYN KOOpPAMHATHI CEpelnuHBI OTpE3Ka,
pPacCTOSTHUE MEXAY IBYMs TOUKaMH;

- yMeHHe BBIOUPATh MOAXOAAIINN U3yYEHHBI METOM JUIS
pelieHus 3aJadd, pPaclo3HaBaThb MaTeMaTH4ecKue QaxkThl |
MaTeMaTHYECKHE MOAEIM B IPHUPOAHBIX U OOIIECTBEHHBIX
SIBIGHUSIX, B  HMCKYCCTBE; YMEHHE TPUBOJUTH TPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUA  POCCHHCKOM W MHUPOBOM
MAaTEMaTHUYECKON HayKH.

- yMEHHE OIepupoBaTh MOHATHSAMHU: OIpEJeNIeHHe,
aKCHoma,  Teopema, CJIEJICTBHE, CBOICTBO,  TpHU3HAK,
JI0Ka3aTeNIbCTBO,  PAaBHOCWIIBHBIE  (JOPMYIUPOBKH;  yMEHHE
(dopMynHMpoBaTh OOpaTHOE M IPOTHBOIOIOKHOE YTBEP)KICHUE,
MPUBOJUTH NPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHUYecKOW  MHIYKIMH;  TNPOBOAMTH  JOKa3aTelbHBIC
pacCyXIeHUs TpH peEIIeHWH 3aJad, OLCHHMBATH JIOTHYECKYIO
[IPaBUIILHOCTh PACCYKJICHUH;

- YMEHHE OINEepUpOBaTh MOHATHAMH: MHOXXECTBO,
MTOJIMHOKECTBO,  ONEpalNU HaJ, MHOXECTBAMM;, yMEHHE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar TUTSE
OMHCAaHUs peaJbHBIX IPOLECCOB M SBICHUN W TpPH PpELICHHN
3aJ1a4, B TOM YHCJIe W3 APYTUX YUeOHBIX PEIMETOB;

- yYMEHHE ONEepHPOBaTh MOHATUSIMHU: Tpad, CBSA3HBIN rpad,
JepeBo, LMK, Tpad  Ha IUIOCKOCTH,; YMEHHE 3aJaBaTh MU
ONMHUCHIBATH Tpadbl pasITMYHBIME  CIIOCOOAMH; HCIIOJIb30BATh
rpadsl IpU PELICHUN 3a/1a4;

- yMEHHE CBOOOJHO OIEpPUPOBATH2  MOHATHIMHU:
COoueTaHHWe,  TEepPEeCTaHOBKA,  YHCIO  COYETaHWil,  HYHCIO
NEpecTaHoBOK;  OmHOM  HbiOTOHa;  yMeHHE  NPUMEHSTH
KOMOWHATOpHBIE PAaKThI U pacCyKICHHUS JIJIs pEellieHHs 3a/1a4;

- YMEHHE ONEPHUPOBATH MOHATHAMHU: HATYpaIbHOE YHUCIIO,
[eJ0€ YHCIO0, OCTaTOK MO MOAYJI0, PAalMOHAJIBHOE YHCIIO,
VppalMoHaJIbHOE YHCIO0, MHOXXECTBA HATYpalbHbBIX, MLEJBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, amroputm EBkmmaa mnpu
pEIIeHNN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH ITO3UIHUOHHBIMH
CHUCTEMaMH CUHCIICHUS;

- yMeHHe CBOOOJHO OIIEPUPOBAThH IMOHATUSIMH: CTEIICHD C
LENbIM TOKa3aTeseM, KOpEeHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMoOHANBHBIM TIOKa3aTeleM, CTeleHb  C JACHCTBUTENbHBIM
(BellleCTBEHHBIM) TTOKA3aTeNeM, JIOrapu(M Yuciia, CHHYC, KOCUHYC
Y TAaHT€HC NPOU3BOJIBHOTO YHCIIA;

- YMEHHE OIEpPHpOBATh TOHATHUSMH: TOXKIECTBO,
TOXKAECTBEHHOE NpeoOpa3oBaHue, YypaBHEHUE, HEPABEHCTBO,
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cucTeMa ypaBHECHMH M HEPAaBEHCTB, PABHOCUJIBHOCTb ypaBHEHHUIl,
HEpaBEHCTB M CUCTEM, palUOHAIbHBIE, HpPaLHOHAILHBIE,
[IOKa3aTeNbHBIE, CTEIICHHBIE, norapudMuieckue,
TPUTOHOMETPUYECKUE YpPAaBHEHUs, HEPABEHCTBA W CHCTEMBI,
YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
pPasNUYHBIX IIPUEMOB; peIlaTh YypPaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEeHCTBA, UX
CHUCTEMBl ISl pELIeHHs MaTeMaTW4ecKuX 3afad M 3a4ad u3
Pa3NUYHBIX 00JacTell HAYKH U peallbHOU JKU3HH,

- yMeHHE CBOOOJHO OMEpUPOBATh MOHITUSMH: Tpaduk
¢dbyakun, obpaTHas (QyHKINSA, KOMITO3UIUS (QYHKIUHA, JTHHEWHAS
¢byHKUus, KBagpaTuyHas QpyHKIHA, cTeneHHast GYHKIHS C LeTbIM
MOKa3aTeieM, TPUTOHOMETpHYECKHe  (QYHKIHHA, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢$byHKUNY, [IOKa3aTeJIbHas u
norapupmuyeckas  (QYHKIHH; yMEHHE CTPOUTHh  TpaduKu
(yHKIUH, BBIMONHATH TNpeobOpa3oBaHus TpaduKoB (QYHKIHH;
YMEHHE WCMONb30BaTh rpadukd (yHKOWH A0 W3ydYeHHs
MPOLIECCOB M 3aBUCHUMOCTEH NpH pEIIeHUH 3afad M3 IPYTUx
y4eOHBIX NPEAMETOB H U3 PEATbHOM JKU3HH; BBIPAXKaTh
dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIUYWHAMHU; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UETHOCTH (YHKIMHU,
MEPUOUYHOCT  (QYHKINH, OTPaHUYEHHOCTb  (YHKIIHWH,
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyM (YHKIHH, HauOojibllee U
HanMEHbIIee 3HaueHHEe (QYHKUUUM Ha MPOMEXKYTKE;, yMEHHE
MPOBOJUTH HCCIeNOoBaHWEe (QYHKIMM; YMEHHE HCIIOJIb30BaTh
cBoiicTBa M Tpaduku GQYHKIWA I PpENIeHds YpaBHEHHH,
HEpaBeHCTB M 3ajJjad C TapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IUIOCKOCTM MHOXXECTBA PEILIEHUN ypaBHEHM,
HEPAaBEHCTB U UX CHUCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBATh MOHSTHAMU:

MOCIIeIOBATEIBHOCTb, apupmeTHIecKas nporpeccusi,
reoMeTpuueckas  NporpeccHs, OECKOHEYHO  yObIBaromias
reoMeTpuyecKas nporpeccusi; yMeHHE 3a/1aBaTh

MOCJIE/IOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
opmyu;

- yYMEHHE ONEepPUPOBATh MOHATHUSIMH: HEMPEPHIBHOCTD
(GyHKIMU, acUMNTOThI Tpaduka (QyHKIMH, MepBas W BTOpas
MPOM3BOHAS (PYHKIIMK, TCOMETPUUCCKUN U (U3UYSCKUN CMBICI
MTPOM3BOHOM, TIEPBOOOPA3HAS, ONPECIICHHBIN HHTETPAJl; YMCHHE
HaxXOJUTh aCUMMTOTHI Tpaduka (YHKIMH, YMEHHE BbIUYHCIATH
MPOU3BOHBIE CYMMBI, TIPOW3BEACHUS, YACTHOTO W KOMIIO3HIIUU
(yHKIMI, HaXOIWUTh YypaBHEHHE KacaTeNbHOWM K rpaduky
(yHKIMM,  yMEHHE  HWCIIOJIb30BaTh  MPOM3BOIHYIO  JJIS
vccienoBanus PyHKIUH, A1 HAXO0XKIEHUS HAMITYYIIero pelIeHUs
B MPHUKJIAIHBIX, B TOM 4YHCJE COLHUAIbHO-DKOHOMHYECKUX U
($u3nyecKuX 3a1ayax, i ONPEACIICHUS CKOPOCTH U YCKOPEHHUS;
HaXOJWTh IUIOMIAMM H 00BEMBI (PUTYP C TIOMOIIBIO WHTETpaIa;
3HAKOMCTBO C MAaTeMaTHYECKHUM MOJCIHUPOBAHHEM Ha MpUMEpE
G hepeHIMATBHBIX YPaBHEHHIA;
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- YMEHHUE OIEPUPOBATH HOHATUIMH: KOMIUIEKCHOE YUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE 4YHCa, MOAYJIb M apryMeHT
KOMIUICKCHOTO 4ncia, (opMa 3alMcH KOMIUIEKCHBIX YHCEIN
(reoMeTpuueckasi, TPUTOHOMETpPHUECKass W anreOpanveckas);
yMETh MPOU3BOJHUTH apupmMeTndecKue JEeHCTBUS c
KOMIUICKCHBIMM YHCJIAMM; 3HAaKOMCTBO  C HCIIOJIb30BaHUEM
KOMILJICKCHBIX YHCElT;

- yMEHHE CBOOOJHO ONEPHUPOBATHh MOHATHSIMU: CpEIHEE
apudmeTniyeckoe, MenuaHa, HauOonbllee W  HaWMEHbLIEEe
3HAYeHUs, pa3Max, OUCIEPCHUs, CTAaHIApPTHOE OTKIOHEHWE s
ONMCAHMS  YHUCIOBBIX  [AaHHBIX;  YMEHHE  HCCIENOBaTh
CTaTUCTUYECKHE JaHHbBle, B TOM YHCIE€ C NPUMECHEHHEM
rpadMUecKUX METONOB M 3JIEKTPOHHBIX CPEACTB; IpaduyuecKu
HCCIIEI0BAaTh COBMECTHBIE HAOJIIOACHUS C IIOMOLIBIO JHArPaMM
paccerBaHMsl M IMHEHHOW perpeccuu;

- YMEHUE HaXOOUTh BEPOSATHOCTH COOBITHH C
WCTIONB30BaHHEM TpadUuecKuX METOJOB; TMPHUMEHSTH  JUIs
pemieHus  3agad  QOpPMYJBl  CIOXKEHHS W YMHOXCHUS
BEpOATHOCTEH, (QOPMYyINy TONHOH BEpPOSATHOCTH, (QOPMYIY
Bepuynnu, komOuHaTtopHble (akTel W (QOPMYIBI; OICHUBATDH
BEPOSITHOCTH PEAIBHBIX COOBITHI;

- YMEHUE OTePUPOBAThH MOHATUSIMHU: CITydaliHas BEJINYMHA,
pacmpeniesieHHe  BepOSTHOCTEH, MaTeMaTHdecKoe OXKHIaHUue,
IUCIIEPCUsl U CTaHIAPTHOE OTKJIIOHEHHE CIIy4ailHOH BEIMYUHBI,
(yHKIMU  pacmpeleNieHus W IUIOTHOCTH — PaBHOMEPHOTO,
[OKA3aTeIbHOTO W HOPMAJIBHOIO PpACHpENCNeHU; yMEHHUe
WCTIONB30BaTh  CBOMCTBA W3YYEHHBIX pacHpeieieHuil  Juis
pelieHns 3aj1a4; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX
YHCeN, METO/bl BEIOOPOYHBIX MCCIIEAOBAHHUN; YMEHHE IPUBOIUTD
MPUMEPBI MPOSBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSX;

- yMeHHe CBOOOJHO ONEpHPOBATh MOHATHSIMH: TOYKA,
npsiMasi, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IIIOCKUN yTrod,
NBYTPAHHBI  yroj, TPEXTPaHHBIA YroJl, IepeceKaroInecs,
napajielbHble U CKpEeIlMBaroIIUecs NpsMbIe, apaiebHOCTh |
NEPIEHINKYIIPHOCTE OPSAMBIX M IUIOCKOCTEH, YIrol MEXay
OPSMBIMH, YToJl MEXKIY MNPsIMON M IUIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUU 3a/1ad
n3ydeHHbIe (aKTBHl U TEOPEMBI IUIAHUMETPHUY; YMEHHE OLICHUBATD
pasMepbl 00BEKTOB B OKPY)KAIOIIEM MHpPE;, YMEHHE OIEPHPOBATH
MOHATHSIMU: MHOT'OTPaHHHUK, CeueHHEe  MHOTOTPaHHUKA,
NPaBWIbHBIA MHOTOTPaHHHMK, MpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTH BpAIlleH!s, IIHIHHID, KOHYC, ap, cgepa, pa3BepTKa
MOBEPXHOCTH, CEYCHUSI KOHYCa W LWIMHAPA, HapajulelbHbIe OCH
WM OCHOBAHUIO, CEYEHHE MIapa, IIOCKOCTb, KAacaomasics chepsl,
MWINHIPA, KOHYCa; YMEHHE CTPOUTh CeueHHEe MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PaHHUKH, PUTYPHI M IOBEPXHOCTH BpALICHUS,
WX CEUYCHHUs, B TOM YHUCIIE C IMOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOWCTBA TIE€OMETpUYECKUX  Quryp,
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CaMOCTOSITENBHO  ()OPMYJMPOBATh  OHPENCICHHUS  HM3yYaeMBIX
¢uryp, BBIOBHTaTh THUIOTE3BI O CBOWCTBAX W MpPU3HAKaX
reoOMeTpHUYecKuX (GUryp, 0OOCHOBBIBATH HIIM ONPOBEPraTh MX;
YMEHHE TMPOBOIUTH KiacCHPHUKaNUi0 (GUTYp TO pa3IudHbIM
MpU3HAKaM,  BBIIOJHATH  HEOOXOIWUMBIE  JOTONHUTEIbHBIE
MOCTPOCHHS;

- yMeHHe CBOOOJHO ONEpPHPOBAThH MOHITUSMU: TJIOMIAIb
¢urypsl, 00bEM QUTYpHI, BETUYHHA YTJIA, PACCTOSHHE OT TOYKH
710 TJIOCKOCTH, PAaCCTOSIHAE MEXIY MPSIMBIMHU, PACCTOSHUE MEXKITY
IUIOCKOCTSIMM,  TUIOIAAb  c(ephl, IUIOMAAb IMOBEPXHOCTH
MUpaMHIBl, TPHU3MBI, KOHyca, IWIHHApPA, O0BEM KyOa,
OPSMOYTOJIEHOTO — TapajuleNenunena, NUpaMHIbl,  [PH3MBI,
IWJIMHApPA, KOHYCa, IIapa; yMEeHHEe HaXOJUTh OTHOIIEHHE 00BbEMOB
Mo0OHBIX (UTYD;

- YMEHHE CBOOOIHO OINEpUPOBATH MOHSTHAMHU:
JBIKEHUE, TapaJUIeIbHBIN IEPeHOC, CHMMETPHS Ha TNIOCKOCTH U
B MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Ms, MOJ00HbIE
(uTypBl; YMEHHE pacro3HaBaTh paBHBIC W MOAOOHBIE (UTYPHI, B
TOM YHCIIE B TPUPOJE, HCKYCCTBE, ApXUTEKTYpe; yMEHHE
WCTONB30BaTh ~ TGOMETPUYECKHWE  OTHOIICHUS,  HAXOIUTh
TeOMETPUYECKUE BETUYMHBI (JUTMHA, YTOIl, TIOMAAb, 00heM) TIpH
PEIICHUH 3a/1a4y U3 APYTruX y4YeOHBIX MPEAMETOB M U3 pealbHOMN
KHU3HH;

- yMeHHe CBOOOIHO ONEpPHPOBATH  ITOHATHAMH:
NPsAMOYTOJIbHAsL CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATEI TOUKHY,
KOODJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpA
Ha 4YHCJO, pa3lioKEHWe BeKTopa MO 0asucy, CKaIIpHOE
MPOM3BEICHNE, BEKTOPHOE  MPOW3BEACHUE, Yrol  MEXIy
BEKTOPaMH; yMEHHE HCIIOJIb30BaTh BEKTOPHBIN M KOOPIHMHATHBIN
MCTOA IJid PCUHICHUA TCOMETPHYCCKHUX 3aJad M 3aad JApPYyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C TOHATHSMHU: MaTpHua 2X2 H
3x3, omnpenenuTeNh  MATPHUIBI, T'E€OMETPUYECKUN  CMBICI
OTIPEIEITUTETIS;

- YMEHHE MOJEIMPOBATh PEaJbHBIC CHTYAIlMU Ha S3bIKE
MAaTE€MAaTHUKU; COCTABJIATH BbBIPAKCHHSA, YPABHCHHA, HCPABCHCTBA U
X CHCTEMBI 10 YCIIOBHIO 3aJa4M, HCCIEHAOBATh MOCTPOCHHBIC
MOJIEIH c UCIIOJIb30BaHUEM armapara anreOpsl,
HHTEPIPETUPOBATH MIOJIyYECHHBIN pe3yJibTart; CTPOUTH
MaTeMaTHYECKHE MOJIENI C IMOMOILBI0 T€OMETPUIECKUX MOHATHH
U BCIMYHH, PCHIATh CBA3AaHHLBIC C HUMH NPAKTUYCCKUEC 3adavu;
COCTaBIISITh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MOJMYYEHHBIH  pe3yjbTaT, pelars  [pUKIagHble  3aJadd
CpeAcTBaMH MaTEeMaTHYeCKOTO aHAJIN3a, B TOM YHCJIE COIMAIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHWE BHIOMpATH MOAXOMAIIANA METOX ISl PEIICHIUS
3aga4yd; IIOHMMaHHUE 3HAYMMOCTH MATCMAaTHUKU B HU3YYCHUU
MPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB M SIBICHUN; yMEHHUE
paciio3HaBaTb IIPOABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE MPHUBOAUTH IPHUMEPHl MaTEeMaTHYECKHX OTKPBITHI
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‘ pOCCUICKON U MUPOBOM MaTeMaTU4eCKON HayKH. ‘

HHaHI/IpyeMBIC JIMYHOCTHBIC PE3YJILTATHI B XOAC pCain3allvi IIPOTrpaMMbI
JUCITUITIINHBI MaremaTuka

cnenuanbHocTh: 21.02.05 3emenbHo- uMyniecTBeHHbIE oTHOIIEeHuUs, 21.02.06 MH(popMaIiioHHbIE CHCTEMBI
o0ecreueHNe rPagoCTPOUTEIHHON A TEILHOCTH

JInuHOCTHBIE pe3yJIbTaThl
peajiu3alnuu NporpaMMbl BOCIIUTAHNS, ONIPe/ie/ieHHbIe 0TPacjeBbIMH TPeOOBAHUAMH
K 1eJI0BBIM Ka4eCTBaM JMYHOCTH

HGMOHCT‘pI/Ip}IIOHII/Iﬁ TOTOBHOCTE M CIIOCOOHOCTh BECTHU JUajior ¢ JpyrumMu JroJIbMH,
JO0CTUIaTh B HEM B3aMMOIIOHHMMAaHMA, HaXOAUTh O6H.[I/Ie e 1 COTpyAHUYATh U UX JIP13
JOCTHIXKCHU B HpO(l)CCCI/IOHaHBHOI;'I JCATCIIBHOCTH

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

N . o JIP14
YCIICIITHOU HpOCI)eCCI/IOHaJ'IBHOI/I u O6I.I.[€CTBCHHOI/I ACATCIIBHOCTH

[TposiBisiromuii rpa)/1aHCKOE OTHOILIEHHE K MPOHECCUOHATIBHOM 1eATEILHOCTH KaK K
BO3MOKHOCTH JIMYHOTO YYaCTHS B PEUICHUN OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, JIP1S
00IeHaIMOHATBHBIX TPOOIIEM

[IpuHMMAarOIIMI OCHOBBI IKOJOTHYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHUS, TPUMEHSIOIIHNM OIBIT 3KOJIOTHYECKH

OPUEHTUPOBAHHOU PEQIICKCHBHO-OIICHOYHON M MPAKTUYCCKOM JIEATEIBHOCTH B )KU3HCHHBIX JIP16
CUTYalUsX U Po(ecCHOHANBHOM 1eTeTbHOCTH

CriocoOHBII B IIM(POBOI Cpejie UCTIONB30BaTh pa3inyHble IH(POBBIE CPEACTBA,

MTO3BOJISIOIINE BO B3aUMOJICHCTBUY C IPYTHUMH JIFOJIbMH JIOCTUTaTh IOCTABJICHHBIX LIEJIEH, JIP17

MIPOBOJIUTH OIIEHKY MH(OpMAIUH, €€ TOCTOBEPHOCTH, CTPOUTH JIOTHUYECKUE YMO3ZAKITIOUEHUS
Ha OCHOBaHHUH MOCTYMAOLIEH HHPOpMAIIH

Cneuunanbroctu 08.02.01 CTpouTeNnbCTBO M dKCIDTyaTaus 30aHui U coopyxennid, [1 08.02.12
«CTpOUTENbCTBO U 3KCIUTyaTallMs aBTOMOOWJIBHBIX pabOT, a’poJpOMOB U TOPOJCKUX ITyTeHl
coobmenus», 08.02.07 MoHTax M 3KCIUTyaTallds BHYTPEHHUX CAHTEXHUYECKHX YCTPOMCTB,
KOH/IMIIMOHUPOBAHMS BO31yXa U BEHTUJISILIUU

JINYHOCTHBIE pe3yJbTaThbl
peanusanvu nporpamMmbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACJI€BbIMUA Tp@ﬁOBaHI/IﬂMI/I
K J€JJOBBIM Ka4YeCTBaAM JINMYHOCTH

CriocoOHBI TpU B3aUMOJIEHCTBUM C JPYIMMHU JIFOJbMH JIOCTUTaTh IOCTABJICHHBIX IieNel,
cTpeMslMiics K (QOPMHUPOBAHUIO B CTPOMTEIBHOW OTpacid U CHUCTEME >KUJIMILIHO- JIP13
KOMMYHQJIBHOT'O X03sIiCTBa JIMUHOCTHOT'O POCTA KaK MpodeccruoHaa

CriocoOHBIN CTaBUTH Nepe]; cOO0M LeNu MoA JJis PEeUIeHHs] BOSHUKAIOMIUX MPOPECCHOHATbHBIX
3aja4, MOAOMpaTh CIOCOOBI PELICHUS M CPEACTBA Pa3BUTHs, B TOM YHCIE C HUCHOJIb30BAHUEM JIP14
MH(OPMALIMOHHBIX TEXHOJIOTUH;

COﬂCﬁCTBYMMHﬁ (I)OpMHpOBaHI/IIO MMOJIOXKHUTCIBbHOI'O 06p3.33. " IOAACPIKAaHUIO ITPECTUKA CBOEH

JIP15
npodeccun
CrocoOHBII MCKAaTh W HAXOAUTh HEOOXOAMMYyH0 HHGOPMAIUIO HUCIONB3YS pPa3sHOOOpa3HbIE
TEXHOJIOTUM €€ IIOMCKa, Jid PCIICHHUA BO3HHKAIOMIUX B IIPONHECCE HpOHSBOHCTBeHHOﬁ JIP 16

AEATEILHOCTH TPOOJIEM TMpPH CTPOUTENBCTBE M OKCIUTyaTallMd OOBEKTOB KalUTAaJIbHOTO
CTPOHTEIIbCTBA;

CriocoOHBINM BBIIBUTATh albTEpPHATHBHbIE BAPHAHTHI JEHCTBUN C LENbI0O BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX AJITOPUTMOB; TO3UIMOHUPYIOUIMII ce0sd B CeTH Kak pe3yJbTaTUBHBIM H JIP 17
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.
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