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OO6m1ast XxapakTepucTUKa Y4eOHOU TUCITUTITMHBI

MecTto y4eOHO#H NUCIUILIMHBI B Y4eOHOM IIIaHe

Pe3ynbrarel 0ocBOCHUS Y4eOHOM TUCITUTUTHHBI

TemaTudeckuii maH yueOHON TUCIUILIAHBI
MarepuanbHO-TEXHUYECKOE U Y4COHO-METOAMIECKOE 00eCTIeUeHUE

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ0B ACATCIBHOCTU 06yqa10mnxc;1,
KOHTPOJIb U OLICHKA PE3YJIbTAaTOB y‘le6HOI>'I JAUCHUITIIMHBI



1. MosicHUTeEJIbHAS 3aNIMCKA
1.1. Ob6aacTs npuMeHeHus padoyeil MPOrpaMMsl
Pabouas nporpamma y4eOHOM muctuIInHbl MaremaTtuka o01meo0pa3oBaTeIbHOTO UK
SIBJISICTCSL YaCThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANKCTOB cpeaHero 3BeHa (manee IIICC3) B

cootBercTBUU ¢ PI'OC no cnenuanbHocTsIM CIIO, peanuzyeMbiX B akaJIeMUHU.

1.2. HopmaruBHas 06a3a s pa3padorku padoyeil nporpaMmsl:

Pabouas nporpamma pazpaboTaHa Ha OCHOBE

e denepanbHOr0 TrOCYJApCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHAapTa  CPETHEro
(mosmHoOTO) OO0MIETO OOpa3oBaHUsA, OOpa30BaHMS, YTBEPKICHHOIO IPHKa3oM MUHHCTEPCTBA
obpazoBanus 1 Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Mumntocte Poccun 7 urons 2012 1. Ne 24480, peanuzyemoro B npeaenax [ITICC3 ¢ yuerom
npoduis momydaemoro npodeccuoHanabHOro 00pa3o0BaHMUs;

e [Ipukaza Munucrepctsa npocsemienus: Poccuiickoit ®enepanuu ot 12.08.2022 r. Ne
732, 3apeructp. MunucrepctBom roctunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
M3MEHEeHUH B (eaepanbHblii TOCYJApCTBEHHBIM CTaHAApT CpeaHEro ooOImero oOpa3oBaHUs,
YTBEP)KJIEHHOTO IPpUKa30M MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 17
masg 2012 r Ne 413;

e [Ipukaza MunucrepcrBa mnpocBewmeHuss P® or 24 asrycra 2022 Ne 762,
3apeructpupoBaHHoro Munucrepctsom rocturuu PO (21.09.2022 N 70167) «O6 yrBepxaeHun
[lopsiaka  opraHmzaluM W OCYIIECTBICHHMS  OOpa3oBaTENbHOW  JIEATENBHOCTH IO
o0pa3zoBaTeNbHBIM MPOrpaMMaM CpeiHero npodeccuonanbHOro oopazopanus';

e Jlpukaza MunucrtepctBa mnpocpemieHuss P® or 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro MuHnuctepctBoM toctuiiun PO (per.Ne59778 ot 11.09.2020) «O
MPaKTUYECKON OJTOTOBKE O0yUYaIOLIUXCS.

e Jlpukaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro MunuctepctBoMm foctunini P® (per.Ne59784 ot 11.09.2020) «O6
yrBepxkaeHun [lopsaka opraHuzanMu U OCYHIECTBIEHHS OOpa3oBaTENbHOW AESITENBHOCTU IO
OCHOBHBIM IIporpamMMam MpoecCUOHATLHOTO 00yUYEeHUS;

e [Ipukasa MunucrepcrBa npocsemenus Poccuiickoin ®@enepaunn ot 27.12.2023 Ne
1028 "O BHeceHMHM HW3MEHEHHMH B HEKOTOpbIe MpHKa3bl MuUHHCTEpPCTBA 00pa3oBaHMs U HAYKH
Poccuiickoit @eaepanum 1 MunucrepcrBa npocsenienust Poccuiickoit @enepannu, Kacarommecs
(denepanbHBIX  TOCYJApCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  0OIIEro

oOpa3zoBanus 1 cpenHero obmiero oopasopanus” (3apeructpuponan 02.02.2024 Ne 77121);



e @enepanbHBIX TOCYAApCTBEHHBIX  00pa30BaTENbHBIX  CTAaHAAPTOB  CPEIHETO
poeCCHOHAITBHOTO 00Pa30BaHUS 110 CIEITUATBHOCTSIM:

e 08.02.01 CtpoutenbCcTBO U 3KCIUTyaTallUsl 3JaHUM U COOPYKEHUH, YTBEPHKACHHOIO
npukazoM MunucrepctBa npocBenieHus Poccuiickoit @epepanuun Ne 442 ot 25.06.2024r.,
3apeructpupoBano MunucrepcTBoM roctutiuu (per. Ne 78925 ot 25.07.2024r.)

e 08.02.12 CrpoutenbcTBO M 3KCIUTyaTalusi aBTOMOOWJIBHBIX JOPOT, a3pOAPOMOB U
TOPOACKHX WyTeH COOOIIEHUs, YTBEPXKIEHHOIO MpHUKa3oM MUHHUCTEpCTBA TMPOCBEIICHUS
Poccuiickoit ®enepaunu Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHHUCTEPCTBOM IOCTULIUU
(per. Ne 776570t 24.06.2024r.)

e 08.02.13 «MoHTaX ® OKCIUTyaTallds BHYTPEHHUX CAHTEXHHMYECKHUX YCTPOWCTB,
KOHIMIIMOHUPOBAHUS BO3AyXa W BEHTWIALUWY», YTBEPKACHHOTO TMpuKazoM MUHHCTEpCTBA
obOpazoBanusi u Hayku Poccuiickoit ®enmepammu Ne 1094 ot 17.12.2022r., 3apeructp.
MunuctepctBoM roctunuu (per. Ne 721100t 24.01.2023r.)

e 21.02.19  3emieycTpoilCTBO,  YTBEPXKIEHHOIO  IpUKa3oM  MHHHUCTEpCTBA
npocseuienus: Poccuiickoit @enepauun Ne 339 or 18.05 2022 r., 3apeructp. MuHHuCTEpCTBOM
toctunuu (per. Ne 68941 ot 21.06.2022r.)

e 08.02.15 HNudbopManmoHHOE MOJIECIUPOBAHHE B CTPOUTEIHCTBE, YTBEPIKIACHHOTO
npukazoM MunuctepctBa npocsemeHus Ne 531 ot 13.07.2023 r., 3apeructp. MuUHUCTEpCTBOM
toctunuu (per. Ne 74854 ot 17.08.2023r.)

e 09.02.06 «CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUEY, YTBEPKICHHOIO MPUKA30M
Munuctepctsa Ipocsemennst PO ot 10 urons 2023 1. Ne 519.

e 10.02.05 OGecneyenne HHPOPMAIMOHHON O€30MACHOCTH aBTOMATHU3UPOBAHHBIX
CHCTEM, YTBEpPXKAECHHOTO nprukazoM MunoOpHayku Poccun ot 09.12.2016 Ne 1553.

e 09.02.07 WHdopMalMOHHBIE CUCTEMBI U MPOrPaMMHUPOBAHUE, YTBEPHKACHHOIO
npukazoM Muno6puayku Poccun ot 09.12.2016 Nel1547 (pen. Ot 17.12.2020)

[TpumepHoii pabouelt mporpaMMbl 001Ie00pa30BaTENbHON AMCUUILIMHBL «MaTtemaTukay
11 Ipo(hecCHOHANIBHBIX 00pa30BaTeNbHBIX OpraHU3alMii, yTBepKIeHHO! Ha 3acenanuu CoBera
10 OLIEHKE COZAEP)KaHUS U KauecTBa MPUMEPHBIX pabouMX MporpamMm o011eo06pa3oBaTeIbHOTO U
COLIMAJIbHO- TYMaHUTApHOTO LMKIOB CpeaHero mnpodeccuoHaabHoro obpazoBanus IIporoxon

Nel4 ot «30» HOs10ps1 2022

1.3. Hean y4eOHOMH AMCHUILINHBI:
Conep:xanue mporpamMmbl «MaTeMaTHKa» HApaBJICHO HA TOCTIKEHHE CIIETYIOIIIX

HeJIen:



— (¢$opMUpOBaHHE IICHTPAIBHBIX MATEMATHYECKUX TMOHATHH (YHCIO, BEIMYWHA,
reoMerpuueckass ¢Gurypa, TIepeMeHHas, BEPOATHOCTh, (YHKIHUA), OOECIEeUYNBAIOIINX
MIPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHUs 00YUArOIINXCS;

— TOJBEJCHHUE YYalluXcCsl Ha JOCTYIMHOM JUJIsl HUX YPOBHE K OCO3HAHHIO B3aHMOCBSI3H
MaTEeMaTHUKU ¥ OKPYXKaIOIEero MUpa, MOHMMaHHE MaTeMaTHKHW KaK 4YacTd OOmIed KyJIbTYpbl
YeJI0BEYECTBA;

— Dpa3BUTHE  HHTEJUIEKTyaJbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH  ydaluxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHUS, HHTEpeca
K U3y4CHHIO MaTeMaTUKH;

— ¢opMupoBaHue (QYHKIHMOHAIbHOW MaTEMaTHMUYECKOH TIPaMOTHOCTH:  yMEHHUS
pacrno3HaBaTh MaTeMaTUYECKUE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsiX U MPU U3YUECHUU
JIPYTrUx y4eOHBIX MPEAMETOB, MIPOSBIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POPMYIUPOBAThH
UX Ha s3bIKE MAaTEeMAaTHUKH M CO3JaBaThb MAaTeMaTUYECKHUE MOJENH, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUn anmapatr A pelieHus MIPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETHPOBATH U OLEHUBATH TIOJTYYECHHBIC PE3YIIbTATHI.

OCHOBHBIC JIMHUU COJIEP)KAHMSI Kypca MaTeMaTHKH: «Yncna v BEIYUCICHUN», «ANredpar»
(«AnreOpandeckre BBIpOKEHUS», «YpaBHEHUsS M HEpaBeHCTBa»), «Hawama maremarmieckoro
anamm3a», «l'eomerpus» («l'eomerpuyeckue ¢Gurypsl U uX cBOicTBay, «/3MepeHue
T€OMETPUUYECKUX BEIHUYMHY»), «BeposTHOCTh M cTaTUCTUKa». JlaHHbBIE TUHUM pPa3BUBAIOTCSA
napajuieNbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBUCHMO OJHA OT
Jpyroii, a B TECHOM KOHTakTe M B3aumojeiicTBuu. Kpome 3Toro, ux o0beAMHSET JOrHYecKas
COCTaBJIAIONIAs], TPAJUIIMOHHO MPUCYIIIasi MaTEMaTHKE W IPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypcbl U coaepxatenbHble JuHud. CdopmynupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM
00pa30BaTeNLHOM CTaHJIAPTE CPEIAHETO O0IIero 00pa3oBaHus TPEOOBAHUE «BIIAJICHUE METOJAMHU
JI0Ka3aTeIbCTB, AITOPUTMAMH PEIICHUS 33/1a4; YMEHHE (DOPMYITHUPOBATH ONPEACTICHUS, aKCHOMBI
¥ TEOPEMBI, TPUMEHSATh HX, MPOBOJNTH JOKA3aTEIbHBIC PACCYKACHUS B XOJE€ PEIICHUS 33124
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHpPOBAHHE JIOTHYECKUX YMEHHUH pacIpenensercs Mo BCeM
rogaM oOy4eHHsI Ha YPOBHE CpeIHEro o01ero oopa3zoBaHus.

2. OOmasi XapaKTepuCTHKA Y4eOHOH M CHUTIMHBI

Huctunnuua MareMatuka OTHOCHTCS K TMpeAMETHOM oO0JacTh MareMaTuka |
nH(pOpMaTHKA.

Peanuzamus mporpammbl oOecrieuyuBaeT OBIAQJACHHUE KIIIOYEBBIMU KOMIIETCHIIUSAMU,
COCTABJISIFOIIIUMU OCHOBY JUISI CaMOpPa3BUTHUsI W HENPEPHIBHOTO 00pa3oBaHMs, IE€IOCTHOCTh
00IIEeKYIBTYPHOTO, THYHOCTHOTO W TTO3HABATEIHLHOTO Pa3BUTHS JIMYHOCTH 00YJaIOIITUXCSI.

B pabGoueit mnporpamme yuTeHbl wuaen u mnonoxeHus «KoHIENIMH pa3BUTUS
MaTemMaTuueckoro obpazoBaHus B Poccuiickoii ®eneparuu». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIICTIIINK, MAaTeMaTH4YeCKoe 00pa3oBaHWE JOJHKHO, B YACTHOCTH, MPEIOCTABIATH KaKIOMY
o0ydJaroemMycsi BO3MOXXHOCTh JOCTHKCHHSI YPOBHS MaTEeMaTHYECKHUX 3HAHHM, HEOOXOIUMOTO
JUIS TajbHEHIel ycrenrHo Ku3Hu B obmiectBe. IMEHHO Ha pelieHre 3TOW 3aJadd HaleleHa

npUMepHas pabodas mporpamma 6a3oBOTr0 ypoBHSI.



B omnoxy mmdpoBoit TpaHchopmanmuu Bcex cdep UENOBEUECKOM AeATENIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelIOBEKOM 0Oe3 0a30BOil MaTeMaTHUeCKOM
MOJITOTOBKH. YK€ B HIKOJIE MaTeMaTHKa CIIY>KUT OTOPHBIM MPEAMETOM IS H3yYSHUS CMEKHBIX
JTMCHIUIUIAH, & B KH3HH TI0CJIE IIKOJBI PeaJbHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HENPEPHIBHOE
oOpasoBaHue, 4YTO TPeOyeT MOJHO- IIEHHOH 0a30BOi 0011e00pa30BaTEIIbHON MOATOTOBKH, B TOM
quciae M MaTeMaTW4ecKod. ITo O0OyCIOBIEHO TEM, YTO B HAIIM JHU PacTéT YHCIO
CIEMANBbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM IMPHMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHKH, ¥ B OM3HECE, U B TEXHOJOTHYECKUX OOJIACTSIX, U AK€ B TYMaHUTAPHBIX cepax.
Takum o00pazom, Kpyr oOyd4aroImuxcs, IUIsi KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM
MIPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTHdeckas MoJIe3HOCTh MaTEMATUKKU OOYCIIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
(byHIaMEHTaJIbHBIC CTPYKTYpPhI HAIIIEr0 MHpA: MPOCTPAHCTBEHHBIC (HOPMBI U KOJIHMUYECTBEHHBIC
OTHOIICHHUST OT MPOCTEUIIMX, YCBAMBACMBIX B HEIOCPEACTBEHHOM OIIBITE, IO JIOCTATOYHO
CIIO’KHBIX, HEOOXOUMBIX JJISI Pa3BUTHSA HAYYHBIX U TEXHOJIOTUYECKUX HIeH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWW 3aTPyJHEHO NMOHMMAaHHE MPHHIMUIIOB YCTPOWCTBA M HCIIOJIB30BAHHS
COBPEMCHHOW TEXHUKH, BOCIPHUATHE W HMHTEPIPETalUs pPa3HOOOPA3HOW  COLMAIBHOM,
HKOHOMHYECKOM, MOIUTHYECKOW HH(pOopMauu, ManodpGeKTUBHA MTOBCEIHEBHAS MPAKTUYCCKAs
IesaTeNbHOCTh. KakqoMy 4delIoBEeKYy B CBOEH JKM3HU MPUXOIUTCS BBIIOJIHATH JIOCTaTOYHO
CIIO)KHBIE PAcu€Thl W COCTaBJISATh HECJOXHBIEC AITOPUTMBI, HAXOIUTHh HY)XHbIE (OPMYIBI U
NPUMEHSTh WX, BIIAJACTh MNPAKTUYCCKUMU NPUEMAMH TEOMETPUYECKUX W3MEPEHUH H II0-
CTPOEHUH, YUTaTh MH(POPMALUIO, NMPEICTABICHHYI0 B BUAY TaOJuUL, AUarpaMM U TrpaduKoOB,
XKHUTHh B YCIIOBHSIX HEOIPEISIEHHOCTH M TIOHUMATh BEPOSTHOCTHBIA XapakTep CIydailHBIX
COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHueM cdep MPUMEHEHHs MaTeMaTUKU B COBPEMEHHOM
o01ecTBe Bc€ 60siee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUUYECKUH CTHIIb MBIIIIICHUS, TIPOSIBIISIONINICS
B OTIpENIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yueHus: MaTeMaTuKy B apceHall MPUEMOB
¥ METOJIOB MBIIIUICHUS YEIOBEKA €CTECTBEHHBIM 00- pa30M BKIIFOYAIOTCS HHIYKIUS U JETYKIIHS,
0000IIeHne M KOHKpETH3alMsl, aHalu3 M CHHTEe3, KiIaccu(uKauus U cUcTeMaTH3alus,
abctparupoBanue M aHanorus. OOBEKThl MaTeMaTHUYECKUX YMO3AKJIIOUEHHMH, MpaBuiIa HUX
KOHCTPYHPOBAHHSI PACKPBIBAIOT MEXaHNU3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (popMyInupoBaTh, OOOCHOBHIBATh M JIOKA3bIBATh CYKICHHS, TEM CAMbIM DPa3BUBAIOT
JIOTHYECKOE MbIIUIeHHe. Beaymas ponb NOpUHAIICKUT MareMaTHke B (opMupoBaHUH
AITOPUTMUYECKON KOMIIOHEHTH! MBIIIJICHUS U BOCIUTAHUU YMEHHMH JefcTBOBATh MO 3aaHHBIM

aJIropuTMam, COBCPHICHCTBOBATH M3BCCTHBIC U KOHCTPYUPOBATh HOBEIC. B Mpouecce peIICHMA



3aJjady — OCHOBHOW y4yeOHOW JeATEeNbHOCTH Ha YpOKax MaTeMaTHKH — pa3BUBAIOTCA
TBOpYECKasi M MPUKIATHAS CTOPOHBI MBILIUICHUS.

OOyuyenue matemaruke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy ydallUuXxcs TOYHYIO,
palMoOHAIBHYIO U MH()OPMATUBHYIO peub, yMEHHE OTOMPATh HanOoJIee MOIXOAAIINE SI3BIKOBHIC,
CHMBOJIMYECKHE, TpaUuecKue CpelICTBa ISl BBIPAKCHUS CYKICHHH W HarsIIHOTO HX
MIPECTaBIICHHUS.

Heo06xoauMbiM KOMITIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
o0Iee 3HaKOMCTBO C METOJaMHU IO3HAHUS JEWCTBUTEILHOCTH, MPEJCTABICHUE O IpPEAMETE H
METOJIe MaTeMaTUKH, €r0 OTIMYUS OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMAaTUKHU JJIS PelIeHUs] HaAyYHBIX M MPHUKIAAHBIX 3a7ad. Takum
00pa3oM, MaTeMaTHYeCKoe 00pa30BaHUE BHOCUT CBOH BKJIaj B ((OPMHUPOBAHUE OOLIECH KyIbTYpBI
YeJI0BeKa.

N3ydeHne MareMaTUKd CHOCOOCTBYET OSCTETHYECKOMY BOCIIMTAaHHMIO — YEJIOBEKa,
MOHMMAHWIO KPacoThl M  HU3SIIECTBA  MAaTEeMAaTHYECKUX  PACCYXKJIEHHUH, BOCIPHUATHIO

TEOMETPHUYECKUX POPM, YCBOCHHIO HJICU CUMMETPHH.

3. MecTo y4eOHOH JUCHUIIJIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnuminHa BXOJUT B COCTaB 00MIe00pa3oBaTEIBHOTO

nukia. opmupyercs B coctaBe 00X TUCIUILINH.

O0bem yuyeOHOM AUCHMILUIMHBI B y4eOHOM IVIaHe M BUABI Y4eOHOil padoThI

. O06bem yacos/
Buj yueOHoii padoThl
3a4YeTHBIX e/l

MakcumaiibHas yyeOHasi HATpy3Ka (Bcero) 292/8,11
Oobs13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 274
TOM YHCIIE:
TEOPETUYECKHE 3aHATHS 182
MPAKTUYECKUE 3aHATUS 92
KoncyabTanum K 3K3aMeHny 6
IIpome:kyTouHnas arrectauus B popmMe IK3aMeH BO 2 cemecTpe 4
CaMOCTOAITeIbHAsl padoTa K IK3aMeHy 8




4. Pe3yJbTaThl 0CBOCHHS YU€OHOM JUCUMIIJIMHBI
OcBoeHue coaepkaHusi yueOHOM JAUCHUIUIMHBI 00€CIeYnBaeT JOCTH)KEHUE CTYAEHTaMU
CIIEYIOILUX Pe3yIbmamos:.

JJMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC PE3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTrO mpeamMera «MaTemaTukay
XapaKTepU3yIOTCS:

I'pasicoanckoe socnumanue:

-chOpMHUPOBAHHOCTHIO TPAKIAHCKOW TIMO3HUIMK OOYYaIOMmIErocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPakIaHCKOro OOIecTBa
(BBIOOpPHI, OMPOCHI M TMp.), YMEHHEM B3aMMOJIEUCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHUH C MX (PYHKIIUIMH U Ha3HAYCHHUEM.

Ilampuomuuyeckoe 6ocnumanue:

-c(hOpMHUPOBAHHOCTHIO  POCCHUHCKON TpakJAaHCKOM HWICHTUYHOCTH, YBaXEHUS K
NpOLLJIOMY M  HACTOSILIEMY PpOCCHUHCKOM MAaTeMaTHK{, LIEHHOCTHBIM OTHOILIEHHUEM K
JOCTUKEHHUSIM POCCUMCKMX MATEMATUKOB W POCCUUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUM B IPYTHX HayKaX, TEXHOJIOTHAX, cepax SIKOHOMHUKH.

L[yx068HO-Hpa8CmMEEeHH020 80CNUMAHUSL:

-OCO3HAHMEM JIYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOT0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH>KEHHI HAyKU U JAESITEIIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIA/Na B MO- CTPOCHHE
YCTONYHMBOTO OYyTyIIEro.

Ocmemuyveckoe socnumanue.

-3CTETUYECKUM OTHOLIEHMEM K MHUpPY, BKJIKOYasd OCTETUKY MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pPacCyXJIECHUW;, BOCIPUUMUYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM PAa3JIUYHbIX BUJIOB HCKYCCTBA.

Dusuueckoe sochumanue.

-COpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HHTEpecax
310poBOT0O U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe MUTaHKE,

-cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXa, PEryispHas ¢uznueckas aKTUBHOCTD);
¢bu3nuecKoro COBEPILIECHCTBOBAHUS, pu 3aHATUSIX CIIOPTUBHO-03/10POBUTEIILHOU
IeATEIIHHOCTBIO.

Tpyoosoe 6ocnumanue:

-TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTU TPYAOTIO0US; HHTEPECOM K Pa3InYHBIM
chepam npodeccuOHaTBHON JIeATEIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW M €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BHIOOP OyAyIieil mpodeccun u peaan3oBeIBaTh COOCTBEHHBIC
KU3HEHHBIC TIUJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pPELIEHNH NPaKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABIECHHOCTH.

JKonozuueckoe socnumarnue:

-c()OpMHUPOBAHHOCTHIO DKOJIOTUYECKOH KYJbTYpBHI, HOHUMaHUEM BIIUSHUS
COIMAJIbHO-3KOHOMHYECKUX TMPOILIECCOB HAa COCTOSSHUE MPUPOJHOW M COUUAIBHOW Cpensl,
OCO3HaHUEM TJ00aTBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM; OpHEHTAIMEH Ha NMpUMEHEHNE
MaTeMaTUYeCKUX 3HAHWW JJIs pelIeHUs 3a7ad B 00JIaCTH OKPYXKAIOIIECH CPeJlbl, TUTAHUPOBAHMS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUM I OKPYKAIOLIEN CPEBI.



Llennocmu nayuno2o nosHanus:

- c(OPMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHON MPAKTHUKH, MTOHUMAHUEM MaTeMaTU4YeCKOl HayKu Kak cdepbl
YeJI0BEYECKON JIeSTeIbHOCTH, STAloB €€ Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHHEM SI3BIKOM MAaTEMaTHKA W MaTeMaTU4YeCKOW KyIbTypOil KaK CpPEJICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBISATh IPOEKTHYIO M HCCIIEIOBATENbCKYIO JI€ATEIbHOCTh
WHIVBUAYAIBHO U B TPYIITIE.

METANIPEAMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble  pe3yabTaTbl ~ OCBOGHHS ~ HPOTpaMMbl  y4eOHOrO  IpeaMera
«MaTeMaTiKa»  XapakTepU3YIOTCS  OBJIAZICHHEM  YHHBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH  JICHCTBHSIMH,  YHUBEPCAIbHBIMH
PEryasTUBHBIMH JCHCTBUAMHU.

VHUBepcalbHble T03HABaTeNIbHbIE ACUCTBUS, 0OecneunBaloT (OpMHpPOBaHHE Oa30BBIX
KOTHUTHBHBIX MPOLECCOB O0ydaromuxcs (OCBOGHHE METOJIOB MO3HAHMS OKPYKAIOLIEr0 MHUPA;
IIPUMEHEHHE JIOTMYECKHX, UCCIIEI0BATENIbCKUX ONepaluii, yMeHui paboraTh ¢ HHpOpMaLuei).

baszoevie nocuueckue oeticmeus:

- BBISIBISIT M XapaKTEpPH30BAaTh CYHIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKHX
00BEKTOB, NOHATHUI, OTHOLIEHUH MEX]ly MOHATHS- MU; (GOPMYJIMPOBATh ONpPEAEICHUs MOHATHIA;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PHUKALMKU, OCHOBaHMSA [uId OO0OOLIEHUS WU
CpaBHEHHMSI, KpUTEPHH IPOBOIMMOI0 aHAJIH3a,

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

- BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IMPOTHBOPEYHS B
(dakTax, AAHHBIX, HAOJIOJEHUAX M YTBEPXKACHUAX; IpeniaraTb KPUTEPUU JJsl BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JenaTh BBIBOJBl C KCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 0 aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTelbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHUN
(mpsiMble M OT NPOTHBHOIO), BBICTPAWBaTh APTyMEHTALMIO, MPHUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

- BbIOMpATh CHoco0 pemieHus y4eOHOW 3ajauu  (CpaBHMBATh HE- CKOJIBKO
BApHAHTOB pEUICHMs, BbIOMpaTh HamOojee MOAXOMAUMI ¢ Y4€TOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

basosvie uccnedosamenvckue oeticmeusi:

- UCIOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHUS;
(bopMyIMpOBaTH BONPOCHI, (PUKCHUPYIOIINE MPOTHUBOPEUNE, MPodiieMy, yCTaHABINBATh HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

- MIPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIEIOBaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, TPOIECCa, BBIIBICHHIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

- CaMOCTOSITENIbHO (D OpMyIHpoBaTh OOOOLIEHUS W BBIBOJABI IO pe3yibTaTaMm
MPOBEAEHHOTO  HAOJIONEHUS, WCCIEAOBAaHUS, OIIGHWBAaTh JIOCTOBEPHOCTh  ITOJYUYEHHBIX
pe3yJIbTaToB, BEIBOJIOB U 0000IEHUI];

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKkKe BbI- JBUTATh
MIPE/ITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paboma c ungopmayueti:



- BBISIBJIATh JE€(QUIMUTH MH(DOpPMALUH, JaHHBIX, HEOOXOOUMBIX sl OTBETa Ha
BOIIPOC U JIJIs pEIICHUS 3a/1a4H;

- BbIOMpPaTh MH(POPMALMUIO W3 HCTOYHHUKOB DPA3IUYHBIX THIIOB, AHAIM3HPOBATH,
CHCTEMAaTU3HpPOBATh W HWHTEPIPETHUPOBATh HHGOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
MIPECTABICHHUS;

- CTPYKTYpUpOBaTh HWH(POPMALMIO, MPEIACTABIATH €€ B Ppa3IHYHBIX (opMmax,
WLTIOCTPUPOBATH rPpahuuecKu;

- OLIEHUBATh HaI&KHOCTh MH(OPMAIMKM MO CAMOCTOSITEIBHO C(HOPMYIHUPOBAHHBIM
KPUTEPHSIM.

VYHUBepcaibHble KOMMYHHUKATHBHBIE JECHCTBHs, 00€CHeunBalOT CHOPMHPOBAHHOCTH
COIIMAJIbHBIX HABBIKOB 00YYAIOIINXCS.

Obwenue:

- BOCIIPUHUMATh U (OPMYIMPOBATH CYXKIEHHS B COOTBETCTBHUH C YCIOBUSIMH WU
HeNsIMA  OOLICHHUS; SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh IOSCHEHHWS II0 XOJIy pEHICHHs 3a/Ja4d, KOMMEHTHPOBATH
IIOJIyYEHHBIN pe3yibTaT;

- B XOJe OOCYXIeHHs 3alaBaTh BOIMPOCH MO CYIIECTBY OOCYXTaeMOW TEMBHI,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBaTh WJCH, HAIEIEHHBIE HA IIOWCK DPEUICHUS;
COIOCTABJIATh CBOU CYXJIEHUS C CYXICHUSAMH JPYTrUX YYaCTHHUKOB JIUAIIOTa, OOHApYXKUBaTh
pa3nuyre W CXOJACTBO IMO3UIIMIA; B KOPPEKTHOH ¢opme (GopMymupoBaTh pa3HOTIACHS, CBOH
BO3PAKECHMUS,;

- NPEJCTABIATh PEe3yJbTaThl pELICHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
MIPOEKTA; CAMOCTOSITENIFHO BBHIOMpATh (pOpMAT BBICTYIUICHHS C y4ETOM 3ajad IMPE3eHTAUH |
0cOoOEHHOCTEH ayIu- TOPHUH.

Compyonuuecmeo:

- MOHMMaTh M HCHOJb30BAaTh MNpPEUMYLIECTBA KOMAaHIHOW W HMHIUBUAYaJbHOU
paboOTBl TIpH pEHIeHWH YUYeOHBIX 3a/Ja4y; MPHUHUMATh I[eJlb COBMECTHOW JEATeNbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, paclpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;

- y4acTBOBaTh B TIpYNMNOBBIX (opmax paboTsl (0OCyxkaeHus, oOMEH MHEHU,
«MO3TOBBI€ LITYPMBI» W HHBIE); BBIIOJHATH CBOIO 4YacTh paboOThl M KOOPAMHUPOBATH CBOU
JeUCTBUS C IPYTMMH YJIeHAMU KOMaH/Ibl; OIIEHHBAaTh KA4eCTBO CBOETO BKJIAJa B OO MPOIYKT
110 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yJaCTHUKAMHU B3aUMOEHCTBUS.

VYHUBepcallbHble PETYJISITUBHbIE JIeiicTBUA, o0ecreunBaoT (OpMUPOBAHHE CMBICIOBBIX
YCTQHOBOK M ’KU3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopaanuzayus:

- COCTABIIAATh ITUIAH, allTOPUTM PEIICHHUS 3aJadd, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOLIUXCA pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpOBaTh U
KOPPEKTHPOBATh BapUaHTHI PEHICHUH ¢ y4ETOM HOBOW WH(POPMAIIHH.

Camoxkoumpons:

- BJIQJIETh HABBIKAMH TIO3HABATEIHFHOW PEe(IEKCUM KaK OCO3HAHHS COBEPIIAEMBIX
JeUCTBUI M MBICIMTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAaJETh COCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIecca U pe3yabTaTa PelIeHNsT MaTeMaTHUECKON 3a/1auu;

- MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH pEIICHUH 3aauH,
BHOCHUTH KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAlJIEHHBIX
OImMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OIICHUBATb COOTBCTCTBHUEC pPE3yJibTaTa LCJIM H YCIOBUAM, 00BICHSTD IMPUYIUHBI



JNOCTUKEHHSI WM HEJAOCTH)KEHUS pPE3yJbTaTOB NEATEIbHOCTH, HAaXOAWUTh OIIHUOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.

MaremaTrnka (BKJIIOYasi pasgensl «Anredpa M Hayajla MaTeMaTHYeCKOTO aHall3a,
«"eometpusi», «BeposITHOCTD M CTaTUCTHKA») (0a30BBI YPOBEHb) - TPEOOBAHUS K MPEIMETHBIM
pe3yabTaTaM OCBOCHHUs 6a30BOr0 Kypca MaTeMaTHKH JIOJIKHBI OTPAXKaTh:

-BJIQJICHUE METOJaMH  JIOKAa3aTeNbCTB, AJITOPUTMAaMHU pEIICHUs 3a7ay; yMEHHE
(GopMyIMpOBATh OINPENIEIICHUS], AKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTeIbHbIE
paccyXIeHMs B XOJI€ PELICHUs 3a/ay;

-yMEHHE OINEpUpPOBATh MOHATUSAMH: CTENEHb YHUCJA, JIOrapudM uyuciaa; yMeHHe
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U NpeoOpa3oBaHUs BBIPAKEHUH €O CTEHEHSIMU M
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

-yMEHHE OINEPUPOBATh MOHATHUAMU: pAllMOHAIBHBIC, HPPAIMOHAIBHBIC, TTOKA3aTeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKHIE YPAaBHEHUS U HEPABEHCTBA, HX CHCTEMBI;

-yMEHHE OIEPHPOBATH MOHATUSMH: (YHKLHUS, HETpepbhiBHAS (YHKIHS, MPOU3BOIHAS,
nepBooOpaszHasi, ONpEACICHHbIM HHTErpan; yMEHHUE HaXOIWTh MPOU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKUIMH, UCIIONB3Ys CIIPABOYHBIE MaTepHalIbl; UCCIEI0BaTh B MPOCTEHIINX CIydasx (YHKUUU
Ha MOHOTOHHOCTb, HAXOJWUTh HAWMOOJIbLIME M HAUMEHbLIME 3HaueHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIIOJIb30BaHMEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MIPOU3BOJIHYIO TIPU PEIICHUH 337a4 Ha JBM)KEHHUE; PelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 33/1a4H
Ha HanOOJIBIINE U HAMMEHBIIINE 3HAUCHHS, HAa HAX0XKICHHE ITyTH, CKOPOCTH U YCKOPEHHS,

-yMEHHE ONEPUPOBATh MOHATUSAMU: pallMOHANbHAs (DYHKIMA, MTOKa3aTedbHas (QYHKIHS,
creneHHast QyHKIUsA, JorapupmMudeckas (GpyHKIUsI, TPUTOHOMETpUIeCcKne (PyHKIIUH, 0OpaTHBIE
(GyHKIWW; YMEHHE CTPOUTh TpaduKu HM3yYCHHBIX (QYHKIUIH, HCIONB30BaTh TIpadUKd TIpU
M3YYEHHUH IMPOLECCOB M 3aBUCUMOCTEH, NP PEIICHUM 3aJayd U3 APYruX y4eOHBIX MpPEAMETOB U
3aJa4 U3 pealbHOM KHU3HU; BBIpAXKaTh (POPMYITaAMU 3aBUCUMOCTH MEX/ly BETMUNHAMU;

-yMEHHE pellaTh TEeKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI, 10JIU U
4acTH, Ha IBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33J]aul

U3 00JIaCTH YIPaBICHHS JIMYHBIMA U CEMEHHBIMH (PMHAHCAMU); COCTABIIATH BBIPAKCHHUS,
yYpaBHEHHs, HEPABEHCTBA W WX CHCTEMBI IO YCJIOBHIO 3a/la4yd, HCCIIEAOBaTh MOJYYCHHOE
pelIeHre U OIEHUBATh PaBAONOI00HOCTh PE3yIbTATOB;

-yMEHHE OIEepUPOBaTh MOHIATUSAMU: CpeiHee apru(MeTHIecKoe, MenuaHa, HanOobIIee u
HauMEHblIIee 3HAUEHUs, pa3Max, AUCHEPCHUs, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yMEHHUE WU3BJEKaTh, HWHTEPIPETUPOBaTh HH(OpMAIMIO, NPEACTABICHHYIO B TaOiMIax, Ha
auarpammax, rpadukax, OTpPaXKaloL[yl0 CBOMCTBA peaJibHBIX MPOIECCOB U  SBICHMIA;
MPEJCTaBIATh UH(OPMAIMIO ¢ MOMOILBIO TaOJIMIl U JAMarpamMM; MCCIEJ0BAaTh CTaTUCTHUYECKHUE
JIaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapUUecKuX METOOB U DJICKTPOHHBIX CPE/ICTB;

-yMEHHUE OIEpUpOBaTh MOHATUSAMU: CIYYalHBIA OMNBIT U CilydailHOe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIYHCIATH BEPOSTHOCTh C WCIIOJIB30BaHUEM
rpadUYecKuX METONOB; TPUMEHSTH (OPMYIBI CIOXKEHHS W YMHOXXCHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (POPMYIBI MPU PELICHUH 3a/1a4; OLEHUBATh BEPOATHOCTH PEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMHM BeTUYMHAMH; YMEHHE MPUBOJUTH IPUMEPHI POSIBICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

-yMEHHE OIEpPUPOBATh TMOHATHAMM: TOYKA, MpsMas, IUIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBI yroJl, CKPEIIMBAIOIIMECS IMpsMble, MapaJIeNbHOCTh W TMEPHEHIUKYISIPHOCTh
NPSIMBIX ¥ TUIOCKOCTEH, Yrod MEXIy HPSIMBIMH, YTOJI MEXKAY MPSMOW M IUIOCKOCTBIO, YTOJ



MEXNY IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE MEXAY IpPSIMBIMHU,
pacCcTOsHUE MEXKIYy IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh IIPU PEIICHUU 3a7a4 HM3y4EHHBIC
(bakThl ¥ TEOpEMBI INIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAOLIET0 MUPA;

-yMEHHE OIEepUPOBATH IOHATHAMM: MHOTOIPAaHHHMK, CEYEHHWE MHOIOIpaHHUKA, KYO,
napauiesienune 1, mpu3mMa, nupaMuaa, GUrypa u moBepxXHOCTh BpaILlEHHs, MIMHAP, KOHYC, 1Iap,
cdepa, cedeHus (UTypbl BpalleHUs, IUIOCKOCTh, Kacaromascs cdepbl, MWIMHApPA, KOHYCA,
IUTIOIIAb TOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCa, IWIMHPA, IUIOMAAL chepbl, 00bEM Kyoa,
IPSIMOYTOJIBHOTO MapajljiesienuIiesia, TUpaMubl, MPU3Mbl, LWJINHAPA, KOHYyca, 1Iapa; yMEHHUe
n300paxaTh MHOTOIPAaHHUKH U IOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS] OT PYKH, C HOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M DJJEKTPOHHBIX CPEIACTB; 3HAKOMCTBO C CHMMETPUSIMU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPAaBUIbHBIMA MHOTOTPAaHHUKAMU;

-yMEHHE ONEepUpPOBaTh MOHATUSAMHU: JIBUKEHUE B NPOCTPAHCTBE, MOA0OHBIE (QUIypHl B
MIPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaay;

-YyMEHHUE BBIUUCISTH T€OMETPUUYECKHE BEIMYMHBI (JUIMHA, YroJl, IUIOLa/db, OOBEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3Ys U3ydeHHBIE (POPMYIIBI U METO/BI;

-YMEHHUE OINEPUPOBATh MOHATUSAMM: IPAMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJISAPHOE INPOU3BEIEHHUE, YroJl MEXIY BEKTOpaMH,
CyMMa BEKTOpOB, IPOU3BE/ICHHE BEKTOPA HA YUCIJIO; HAXOAUTh C IOMOILBIO U3YyYEHHBIX (HOpMyI
KOOpJAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKaMH;

-yMEeHHUE BbIOMpaTh NOAXOASIINN N3YUEHHbBIN METO JJIs pelIeHUs 3a/1a4k, paclioO3HaBaTh
MaTeMaTH4eckue (hakThl 1 MaTeMaTHYECKUE MOJIENI B TIPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX,
B UCKYCCTBE; YMEHHE MPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

MaremaTuka (BKiIIOuYas paszziensl «Anredpa M Hadajsa MaTeMaTHUYECKOTO aHaIh3a»,
«[eomerpusi», «BeposSTHOCT M CTATHCTHKa») (YIJIyOJIeHHBIHi YpPOBeHB) - TpeOOBaHHS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIIyOJIEHHOIO Kypca MaTeMaTHKH JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

-YyMEHHUE OIEPUPOBaTh NOHATHSAMM: OIPENEICHUE, aKCHOMa, TEOpEMa, CIEICTBHUE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH; yMEHUE (HOPMYIUPOBAThH
oOpaTHO€ U MPOTUBOIOJIOKHOE YTBEPXKJIEHUE, NIPUBOJUTH NPUMEPHl M KOHTPIPHUMEPHI,
HCIOJIb30BAaTh METOJl MaTeMaTHYeCKON HWHAYKLUUHU; MPOBOJUTH JIOKa3aTelIbHbIE pacCyKIECHUs
IIpU pElIeHNH 3a/1a4, OLIEHUBATh JIOTHUYECKYIO MTPaBHUIIBHOCTh PACCyKICHMUI;

-YyMEHHUE OIEpUPOBATh IOHATHUSAMHU: MHOXKECTBO, IIOJMHOKECTBO, OIEpald Haj
MHO)KECTBAMHU; YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajis ONMCAHUS
peabHBIX MPOLIECCOB U SIBICHUH, M MPHU PEelICHUM 3aad, B TOM YHCIE U3 JIPYTUX Y4eOHBIX
IIPEIMETOB;

-yMEHHUE ONEepUpOBaTh MOHATUSAMU: Trpad, CBA3HBIM Ipad, nepeBo, LUKI, rpad Ha
IJIOCKOCTH; YMEHHUE 3ajlaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CHOCO0aMHU; HCIOJIB30BaTh
rpadbl pu peleHn  3a/1ay;

-yMeHue CBOOOJHO OMNEpUPOBATH2 TMOHATHSIMM: COYETaHHE, IEepeCcTaHOBKa, YHCIO
COYETaHUI, YMCIIO NEepecTaHoBOK; OWHOM HbIOTOHA; yMeHHEe NpPUMEHITh KOMOMHATOpPHBIE
(bakThl U pacCcyKICHMS JUIs PELIeHUs 3a71ay;

-yMEHHUE OINEPUPOBATh MOHATUSAMU: HATYpPaJbHOE YHUCIIO, LIEJ0€ YHUCIO, OCTAaTOK IO
MOJYJIIO, PallMOHAJIbHOE YHCIIO, MUPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJBIX,
palOHaIbHBIX, JEHCTBUTENBHBIX YHMCEN; YMEHNUE UCIOIb30BaTh Npu3Haku aeaumoctu, HOJ n
HOK, anroputm EBkimzaa mpu pemieHuu 3ajad; 3HAKOMCTBO C Pa3jIMYHBIMHU MO3UIIMOHHBIMU



cHUCTeMaMM CUHUCIICHUS;

-yMEHHE CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CTENEHb C LEJIBIM IOKa3aTeaeM, KOPEHb
HaTypaJbHON CTENEHH, CTENEHb C PALMOHAIBHBIM I10Ka3aTelleM, CTEIEeHb C JEeHCTBUTEIbHBIM
(BelleCTBEHHBIM) TOKa3aTesieM, JOrapu@m 4ucia, CUHYC, KOCUHYC M TaHI€HC IPOU3BOJILHOTO
qHca;

-yMEHHE OIEepUPOBATh MOHATHSAMH: TOXIECTBO, TOXKICCTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa ypaBHEHMH W HEPABEHCTB, PAaBHOCWIBHOCTb YpaBHEHHIA,
HEpaBEHCTB M CHUCTEM, palMOHAIbHBIE, HPPANUOHAIBHbBIC, MOKa3aTeJIbHbIC, CTEIICHHBIC,
norapupMUUEcKue, TPUrOHOMETPHUECKUE YPABHEHNUS, HEPABEHCTBA U CHCTEMBI; YMEHUE pellaTh
YpaBHEHMsI, HEPABEHCTBA M CHCTEMBbl C IOMOILBIO Pa3IMYHBIX MPHEMOB; pellaTh ypaBHEHMUS,
HEpaBEHCTBA M CUCTEMBI C ITapaMeTpOM; IIPUMEHATh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBbI JUIs
peleHyst MaTeMaTHYeCKUX 3a/1ad U 3a7a4d U3 pa3IMyHbIX o0jacTell HayKu U pealbHOH KU3HU;

-yMEeHHE CBOOOIHO ONEpUPOBATh MOHATUSMH: rpaduk (GyHKUWHU, oOpaTHas (GyHKIUS,
KOMMO3ULUsl (QYHKIMN, JTUHEHHass (QYHKIUS, KBagpaTHuHas (YHKIMSA, CTeTeHHas (DYyHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYECKHe (YHKIUH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
(byHKIMH, TTOKa3aTeNbHas U JorapupmMudeckas GyHKINU; YMEHHE CTPOUTH rpaduku GpyHKIHA,
BBINOJIHATE NpeoOpa3oBaHus rpaukoB GYHKLUUH; yMEHHE UCIIOIb30BATh I'paQUKU PYHKIUHN ISt
M3y4YE€HUs MPOLIECCOB U 3aBUCUMOCTEH MPH peIlIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
peanbHOMN JKU3HU; BbIpakaTh (pOpMyJaMH 3aBUCUMOCTH MEX/y BEIMYMHAMM; YMEHHE CBOOOIHO
ONEpPUPOBATh TMOHATHSAMHU: YETHOCTh (YHKLUHU, MEPUOAUYHOCTh (DYHKIMHM, OTrPaHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTh (YHKIMH, OJKCTpeMyM (yHKIuHM, HauOoibpllee W HaWMEHbIIee
3HaYeHWe (YHKIMKA HA TPOMEXKYTKE; YMEHHE IMPOBOIUTH HCCIENOBaHWE (YHKIHMU; yMEHHE
WCITIOJIb30BATh CBOMCTBA U TpapuKu (PYHKIUI U pelIeHrs ypaBHEHUH, HEPABEHCTB | 3374 C
napameTpamu; u300pakaTb Ha KOOPJAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHN ypaBHEHHI,
HEPaBEHCTB U MX CHCTEM;

-yMEHHE CBOOOJHO OIEPUPOBATh MOHATHSIMU: IOCIEJOBATEIBHOCTh, apupMeTHyecKas
nporpeccusi, TeoMeTphuYecKasi Iporpeccus, OeCKOHEYHO YyObIBalomiasi TreoMeTpudeckas
Iporpeccusi; yMEeHUE 3a/1aBaTh MOCIIEOBATEIHOCTH, B TOM YHCIJIE C MOMOIIBIO PEKYPPEHTHBIX
hopmyu;

-yMEHHE OIEPHPOBATh TOHSATHSAMH: HENPEPHIBHOCTh (YHKIUH, ACUMITOTH Tpaduka
¢byHKIMU, TIepBasi U BTOpas MPOHW3BOIHAS (YHKINU, TEOMETPUYECKHA U (U3NIECKUN CMBICIT
MIPOU3BOJIHOM, TIEpBOOOpa3Has, OMNPEACTCHHBI WHTETpaj; YMEHHE HaXOAHWTh ACHMIITOTHI
rpaduka (QyHKIMHM, yMEHHE BBIUMCIATH ITPOM3BOJHBIE CYMMBI, MPOHM3BEICHUS, YaCTHOTO H
KOMIO3ULUN (QYHKUUH, HAaXOAWTh ypaBHEHHE KacaTeldbHOM K rpaduky (QyHKUIUH; yMEHHE
UCTOJIb30BaTh MPOM3BOJHYIO U HCCIENOBaHUS (YHKUMH, A7 HAXOXKACHUS HaWITy4llero
peleHus B MPUKJIAIHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKUX U (PU3NYECKUX 3a]ladax, s
OIpeJIeNIEHUs] CKOPOCTH U YCKOPEHMsI; HaXOIUTh IUIOIAAM M 00BeMbl (UIYp C IOMOIIbIO
MHTETpaja; 3HAKOMCTBO ¢ MAaTEMaTHYECKUM MOJISIIMPOBAaHUEM Ha IpuMepe T PepeHITnaIbHBIX
YpaBHEHU;

-yMEHHE OIEePHPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIC
qrucia, MOIYJIhb M apryMEHT KOMIUIEKCHOTO 4HCia, (GopMa 3aluchd KOMIUIEKCHBIX YHCEll
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpamdeckas); yMeTb  IPOU3BOJIUTH
apupMeTHyecKue JEHUCTBHS C KOMIUIEKCHBIMM YHCIAaMH; 3HAaKOMCTBO C HCIIOJIb30BaHUEM
KOMILIEKCHBIX YHUCEI;

-yMEHHE CBOOOJHO ONEpPHPOBATH MOHATUAMU: CpeaHee apupMeTHYecKoe, MeauaHa,
HauOoJplllee ¥ HauMEHbIlee 3HAueHHs, pa3Max, JUCIEPCHUs, CTaHJIApPTHOE OTKJIOHEHHE IS
OIMMCAHMsI YHCJIOBBIX JIaHHBIX; YMEHHE HCCIIEOBATh CTAaTUCTHYECKHE IaHHBIC, B TOM YHCIE C



IPUMEHEHHEM TIpaUUeCKUX METOM0B U DIIEKTPOHHBIX CPEICTB; I'paMuUeCcCKH HCCIEeI0BaTh
COBMECTHBIE HA0JIIOJICHHS C IOMOLIBIO TUarpaMM pacCeUBaHUs U IMHEHHOM perpeccuy;

-yMEHHE HaXOJAUTh BEPOSTHOCTH COOBITUI C MCIIOJB30BAaHMEM IpaUuecKuX METOJIOB;
IPUMEHATH Ul PEUIeHus 3a7ad (pOpMyJibl CIOKEHUS U YMHOXKEHHUSI BeposTHOCTEeH, (hopMyiy
MOJTHOW BeposITHOCTH, hopmyny bepHysin, xkomOuHaTopHble (akTbl M (OPMYIIBI, OLEHUBATH
BEPOSITHOCTH pealIbHBIX COOBITHH;

-yMEHHE ONEePUPOBATH MOHATHAMMU: CIIydaiiHasi BETMUMHA, paclpeieIeHue BepOITHOCTEH,
MaTeMaTHYeCKOe OKUIAHWE, TUCIEPCHs U CTaHJApTHOE OTKJIOHEHHE CIIy4ailHOW BEIMYMHBI,
GyHKIMU pacnpeleneHuss M IUIOTHOCTHM PaBHOMEPHOrO, IOKa3aTeIbHOIO U HOPMaJIbHOIO
pacrpesielleHuil; YMEHHME HUCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpesiesIeHUuil JUlsl peleHUs
3aJja4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBILINX YUCEI, METO/bl BHIOOPOUHBIX HCCIIECAOBAHMIA;
YMEHUE MPUBOJUTH IPUMEpPbl NPOSBIECHUS 3aKOHAa OOJBIIMX 4YHCEN B MPUPOAHBIX H
0OI1IECTBEHHBIX SBJICHUSX;

-yMeHHEe CBOOOIHO ONEpUPOBATh MOHATUAMU: TOUKA, MPsMasi, MJI0CKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMM YroJ, ABYTPAaHHBIM yroOJ, TPEXI'PaHHBIA YIOJ, IEPECEKarIuecs,
napajuieNIbHbIe U CKPEIIMBAIOIINECS MPSMbIE, TApAIJICIbHOCTh U MEPICHINKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroil MexXIy MNpsMbIMH, YIOJI MEXAYy NPSAMOH U IIJIOCKOCTBIO, YIoJd MEXIY
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh IIPU PELICHWU 3a/1ad H3yuyeHHble (DAKTbI U TEOPEMBI
IUIAHUMETPUM; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHE
ONEpPUPOBATh  MOHATHSMU:  MHOIOIPDAaHHMK, CEYEHHE  MHOTOTPAHHUKA,  IPaBUIIbHBIN
MHOTOTPaHHUK, NIPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BPALICHHS, WIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYECHHUS KOHyCca M LWIMHJIpPA, MapajUIeTIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawoasics chepbl, LUIMHApPA, KOHYCAa; yYMEHHE
CTPOUTH CEYEHHWE MHOTOIpaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BPAILICHHS, UX CCUCHHsI, B TOM YHCJIE C IMOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSThH
CBOWCTBA I€OMETPUUYECKHUX (PUTYp, CAMOCTOSATENBLHO (POPMYIUPOBATh ONPEACICHUS U3YdaeMbIX
¢buryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKHX (DUTYp, 0OOCHOBBIBATH
WIA ONpPOBEpPrarh MX; yMEHHE MPOBOJUTH KJIACCHPHUKAIMIO (GUTYp MO PAa3TUYHBIM MpPHU3HAKaM,
BBINOJIHATH HEOOXOJUMBbIE JIOTIOJIHUTEIbHBIE IOCTPOEHUS;

-yMeHue CBOOOJHO OIEpUPOBATh MOHATUSMM: IUIOMAAs (GUTrYpbl, 00BEM (QUTYpHI,
BEJIMYMHA YIJ1a, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXK/TY MPSMBIMHU, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, TUTOIIabh chepbl, IUIOMAIh MOBEPXHOCTH NMHUPAMHJIBI, PU3MBI, KOHYyCA,
WIMHAPA, 00BEM KyOa, MPSMOYTOIBHOTO TMapajuieNienuIeia, TUPaMUIbl, TPU3MBI, [THIHHIPA,
KOHYcCa, [I1apa; yMEHHEe HaX0IUTh OTHOIIEHUE 00BEMOB OJOOHBIX (DUTYD;

-yMEeHHE CBOOOJHO OIEpPUpPOBATh MOHATHSIMHU: JABM)KEHHE, MNapajliesIbHbId MepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
¢burypel; yMeHue paclo3HaBaThb paBHbIE U NOAOOHBIE (DUTYpHI, B TOM YHUCIE€ B MPUPOAE,
HCKYCCTBE, apXHUTEKType; YMEHHE HCIIOJb30BaTh T'€OMETPHUYECKHE OTHOIICHHS, HaXOIUTh
TE€OMETPUYUECKUE BEITMYMHBI (JJTMHA, YTOJI, TUIOMIA/Ib, 00BEM) TPHU pEIICHUH 3a1ad U3 APYTHX
Y4eOHBIX IPEIMETOB U U3 PEaTbHOH KU3HU;

-yMeHHEe CBOOOJHO ONEpUPOBATh TMOHSATHSIMHU: MPSIMOYTOJbHAs CHUCTEMa KOOPJIMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha
YHCII0, PA3IOKEHHE BEKTOpa Mo 0a3ucy, cKalsipHOe MPOM3BEACHUE, BEKTOPHOE MPOHU3BEICHUE,
yrojl MEeXAy BEKTOpPaMH; yYMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPIWMHATHBIA METOA s
pelIeHrsl TeOMEeTPUYECKHX 3aJady W 3ajad JApPYyruxX Y4eOHBIX IPEeIMETOB; 3HAKOMCTBO C
NOHATUSAMM: MaTpuua 2x2 u 3x3, ompenenuTellb MaTpPUIbl, T€OMETPHUUECKUI CMBICI
OIIpEJIeIIUTEIS;



-yMEHUE MOJEIUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE MAaTEeMaTHKH; COCTaBJISATh
BBIPQKEHUS, YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 3aJauyd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIA C MCIOJIb30BaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATH MOTYyUYSCHHBIN
pe3yNbTaT; CTPOUTh MaTeMaTHUYeCKHE MOJEIH C MOMOUIbI0 T'€OMETPUYECKUX MOHATUH U
BEJIMYUH, pEIIaTh CBS3aHHbIE C HUMHU TPAKTHUUYECKUE 3a/1ayd; COCTABIATH BEPOSATHOCTHYIO
MO/I€JIb 1 UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yabTaT; peraTh NPUKIaAHbIC 3a/1a4u CPEACTBAMU
MaTEMaTHYECKOr0 aHalku3a, B TOM YHCJIE COIHAIBLHO-DKOHOMHYECKOTO U (PU3MYecKOro
XapakrTepa;

-yMEHHUE BBIOMPATH MOAXOIALINI METOA Il pelleHUs 3a/1a4i; TOHUMaHUuEe 3HAYMMOCTH
MaTEeMaTHUKd B H3YYEHHHM MPHUPOAHBIX U OOIECTBEHHBIX IPOLECCOB U SIBICHUN; yMEHUE
pacrno3HaBaTh NpPOSIBICHHE 3aKOHOB MAaTeMAaTUKH B HMCKYCCTBE, YMEHHE MPUBOAUTH MPUMEpPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTUUYECKON HAYKH.

OK 01. BriOuparh crmocoObl pemieHus 3aaad  IpoQecCHOHATBHON AESITEeIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBAa MOUCKA, aHAIM3a U HHTEPIpETalUU
uHbopMalnuy, U MHPOPMALMOHHBIE TEXHOJOIWU JUIS BBIIOJIHEHHUS 3ajad MpodhecCHOHATIbHON
NesITebHOCTH.

OK 03. [InanupoBaTh U peamu30BBIBaTH COOCTBEHHOE TMpodeccuoHaNbHOE W
JMYHOCTHOE pa3BUTHE, IMPEIIPUHUMATEIbCKYIO NEeSATeIbHOCTh B IpodeccuoHalbHOU cdepe,
WCIIOJIH30BATh 3HAHMS MO (PUHAHCOBOW I'PAaMOTHOCTH B PAa3JIMYHBIX )KU3HEHHBIX CUTYAIUIX.

OK 04. D¢ dexkTnBHO B3aMMOICHCTBOBATh U PadOTaTh B KOJUICKTUBE U KOMAH/IE.

OK 05. OcymiecTBISITh  YCTHYHO M NHCHBbMEHHYIO  KOMMYHHUKAllMIO  Ha
roCyJapCcTBeHHOM si3bike Poccuiickoit dexepanuu ¢ y4eToM OCOOCHHOCTEH COLMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [TposiBNATE  rpa)J1aHCKO-NATPUOTUYECKYIO IO3ULHI0, JAEMOHCTPUPOBATH
OCO3HAaHHOE TIIOBE/IEHUE Ha OCHOBE TPATUIMOHHBIX POCCUHCKUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEeW, B TOM YHCJIE C YYE€TOM TapMOHHM3AlMM MEKHAI[MOHAJIBHBIX U MEXPEIUTHO3HbBIX
OTHOILIECHUH, MPUMEHATh CTaHAAPTHl AHTUKOPPYILIMOHHOTO TIOBECHUSI.



5. TemaTuyeckuii MJIaH U cojiepKaHue y4eOHO# JuCHUIIMHBI MaTeMaTuka.

HaunmenoBaHue pasneiioB Coaeprxanne yue0HOro MaTepuaJia, JadopaTopHble padoThl M MPAKTHYECKHE 3AaHATHS, CAMOCTOATEIbHASA O0bem yacoB/ | YpoBeHb
U TeM padoTa odyuarommxcs 3a4. efl. O0CBOEHHUA
1 2 3 4
Pa3nen 1 IloBTOopeHne Kypca MaTeMAaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 Lean u 3aga4u Copaeprxanue yuedOHOro MaTepuajia
MaTeMaTHKH NPH ocBOeHuM | llenp u 3a1a9u MaTeMaTHKH PH OCBOCHHUN CHEIHaTbHOCTH. 2 12
CNeNHATLHOCTH. basoBbie 3HaHMS 1 YMEHUS [0 MAaTeMaTHKE B MPOQECCHOHALHON ¥ MMOBCEAHEBHON IS TEIBHOCTH. '
Tema 1.2 YUucaa u Conep:xanue yueOHOro MaTepuaJia
BBIYHCJICHHA. Bpipaxennsa | JlelicTBUS Hal HONOXXUTEIBHBIMY U OTPULATENbHBIMHU YMCIAMH, C OOBIKHOBEHHBIMHU U AECATHYHBIMHU IPOOSMHU. 2 19
U peodpa3oBaHus JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS ’
Coaepxanne yueOHOr0 MaTepHuaJa
Tema 1.3 I'eomeTpus Ha P Y P
MP. Bunmel mimockux ¢uryp M ux Iiomanb. [IpakTHKO-OpHEHTHPOBAHHBIC 3aJadyd B Kypce T€OMETpUH Ha
ILIOCKOCTH 2 2,3
IJIOCKOCTH
Copaepxanne yueO0HOr0 MaTepHaJIa
Tema 1.4 IIponeHTHBIE P Y P
B CHIS [IpocThie MpoIeHTHI, pa3Hble crocoObl BIYHCICHUS. CIOXKHBIC MPOICHTHI 2 1,2
) IIP. IIpocThie H CIIOKHBIE MPOLECHTHL. [IpolleHTHBIC BBIYHCICHUS B TPOQeCCHOHANBHBIX 3a1auax. 2 2,3
Tema 1.5 YpaBHenus n Copaepxanne yueOHOr0 MaTepHaJIa
HepaBeHCTBA IP. Jlunelinbie, KBapaTHBIE, IPOOHO- IMHEHHBIE YPABHEHUS U HEPABEHCTBA 2 2,3
CrniocoObl perieHust cucTeM JHHEHHbIX ypaBHeHHMH. [lomsTus: marpuna 2*2 m 3*3, onpeaenuresnb MaTpUIBL.
Tema 1.6 Cucremsl N . 4 1,2
N 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
NoHATHA B crepeoMerpun. | Ilpeamer crepeomerpuu. OCHOBHBIE MOHATHA (TOYKA, MPsSIMasd, IIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue npsiMbIX 1 | ctepeomeTpur. llepecekaromuecs, napajulebHble W CpAIIMBAIOIIMECS MpsMBIE. YTOJI MEXKAY MNPSMBIMHU B 2 1,2
IJIOCKOCTEHA. npoctpancTse. IlepneHanuKynsspHOCTh NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPHI.
Coaep:xanue yueOHOro MaTepuaJia
[NapannensHble psaMble 1 TuIockocTh. Onpenenenue. [lpusnak. ColicTaa.
Tema 2.2 IlapaiieJbHOCTD N
HDSIMBIX. TTDSIMOG 1 [Tapamnensasie mnockoctu. Onpenenenue. [lpu3nak. CpolicTsa. 4 19
p > P N Tetpasap u ero anementsl. Ilapamnenenunen m ero snemeHThl. CBOMCTBa NPOTHBOIONOXKHBIX TpaHEN U ’
TUIOCKOCTH, MJIOCKOCTeH . N
JquaroHasneil mapamenenunena. IlocTpoeHrne OCHOBHBIX CEYEHHH.
IIP. Pemienve 3a1a4 2 2,3

Tema 2.3

Coaep:xanue yueOHOro MaTepuaJa
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IepnieHAUKYISAPHOCTH Ilepnienaukynsipupie  npsmbie. [lapamienbHble NOpsMble, TEPHNEHAUKYJIAPHbIE K IJIOCKOCTH. [Ipu3Hak
NPAMBbIX, IPAMOI U MEePNEeHAUKYJISIPHOCTH  TpsAMOM W 1mockocTd.  JlokazatenbcTBo.  IleprieHnuKynsip W HakKJIOHHAs. 19
TIOCKOCTH, IJIOCKOCTEH [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYISIpPHOCTH TIOCKOCTEN. Jl0oKka3aTenbCTBO. ’
PaccrosiHue B ipocTpaHCTBE
Coaeprxanue yuedOHOro MaTepuajia
Tema 2.4 Teopema o Tpex P Y P >
Teopema o Tpex neprneHauKysipax. Joka3aTenbcTBO. YT0N MEKIY NPSMOM U INTIOCKOCTBIO.
nepneHInKyJIsspax 1,2
YTro1 Mexay IIIOCKOCTSIMHU.
Tema 2.5 IlapanieabHsle, Copaepxanne yueOHOr0 MaTepHaJia
NnepneHANKYJ/JIsApPHbIE, IIP. Axcuomsl crepeomerpuu. llepneHIUKYyIsIpHOCTh MPSIMOM M IJIOCKOCTH, MApaJUIENbHOCTh IOBYX MPSMBIX, 23
CpalMBaKOIIMecs NpsiMbIe. | TepIeHANKYISIPHBIX INIOCKOCTH, MEPIEHINKYIIPHOCTh TNIOCKOCTEH. ’
Tema 2.6 Pemienue 3agau. Conep:xanue y4eOHOro MaTepuaJia
IIpsiMbIe B MJIOCKOCTH B IIP. PacnonoxxeHue NpsMbIX U IJIOCKOCTEN B IpocTpaHcTBe. [leprneH uKyIsspHOCTh U MapajieIbHOCTb NMPSIMBIX U 23
NPOCTPAHCTBE mwockoctei. CpalBarouecs IpsiMble ’
Paznen 3 KoopauHaThbl U BEKTOPBI
Tema 3.1 JlexapToBBbI Copaepxanne yueOHOr0 MaTepuaJa
KOOpPAMHATEI B JlexapToBel KOOpPAMHATHI B IpocTpaHcTBe. IIpocteiimue 3amadn B KoopauHaTtax. PaccrosiHue Mexnay IByMs 12
npocrpancrse. Paccrosinne | toukamu. KoopaMHATHI cepeIMHbBI OTpe3Ka. ’
MeEKIy ABYMS TOUKAMHU. . N
IIP. Pemenue 3amau. KoopauHaTHas IUIOCKOCTh. BhIUMCEHHE pacCTOSHWI M IUIOMIAJEHl Ha IUIOCKOCTH.
Koopannatsl cepeuHbl . 2,3
KonmuecTBernbIe pacuéThl
0Tpe3Ka.
Conep:kanue y4eOHOro MmaTepuasa
Tema 3.2 Bexktopsl B Bexkropsl B npoctpancTBe. CIOXKEHUE U BHIUMTAHHE BEKTOPOB. Y MHOKEHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha
NMpOCTPaHCTBE. YToJ gucno. Komrutanapaele BekTophl. CKalipHOE TIPOM3BEICHHME BEKTOPOB. PasjoeHHe BeKTOpa MO TpEM
MeE:KIy BEeKTOpaMH. HEKOMIUTaHApHBIM BeKkTopaM. KoopJauHAThl BEKTOpa, CKAISIPHOE MPOU3BENCHUE BEKTOPOB B KOOPIMHATAX, YrOJ 1,2
CxansipHoe mpou3Be/ieHHEe | MEX]y BEKTOPaMH, YroJ MEXIy MPSMOW M TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSAMH. YPaBHEHHE IIJIOCKOCTH.
BEKTOPOB ['eomerpuyecknii cMbICH onpeneneHust 2*2
IIP. Peurenue 3agau 2,3
Pa3nen 4 OcHoBbl TpUroHoMeTpun. TpuroHomerpuyeckue GPyHKIUM
Tema 4.1 Coaepxanne yueOHOr0 MaTepHaJia
Tpuronomerpuyeckue
(byHKIHH POH3BOILHOTO Pamnanenas mepa yrna. [loBopoT Touku BokpyT Hadana kKoopAuHAtT. OnpesieieHue CHHyca, KOCUHYyca, TaHTeHCa U
y P KOTaHTeHca. 3HAKU CHHYCa, KOCHHYCa, TAHT€HCAa M KOTaHTEHCa 10 YETBEPTAM. 3aBHCHMOCTb MEXKIYy CHHYCOM, 1,2
yria, yuciaa. Paguannas
KOCHHYCOM OJHOTO H TOTO XK€ yTIJa.
rpajycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Conep:xanue yueOHOro MaTepuasa
TPUTOHOMeTpHYeCKHue
Tpuronomerpudeckue TtoxnaectBa. CHHYC, KOCHHYC, TaHICHC M KOTaHTeHC yrioB o M —0. Dopmyibl
ToKIeCTBA. POPMYJIbI 12
npuBeeHus NIPUBEICHUS
Tema 4.3Cunyc, KOCHHYC, Coaep:xanue y4eOHOro MaTepuaJa
TAHTeHC CYMMBI H CymMMa M pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC M KOCHHYC TBOMHOTO yriia. PopMyssl MOJIOBHHHOTO VIJa. 1,2

18




Pa3HOCTH ABYX YIJIOB.
CHHYC M KOCHHYC
ABOIHOrO yria. ®@opmyJisl

[IpeobpazoBanue CyMMBI TPUTOHOMETPUIECKHUX (DUKINI B MPOU3BEICHNE U MMPOU3BENECHUS B cymMMy. Bripakenune
TPUTOHOMETPHUYECKNX (YHKIM dYepe3 TaHTEHC TIOJIOBUHHOTO aprymenTta. lIpeoOpa3oBaHne MpOCTEHUIIIX
TPUTOHOMETPHUECKHUX BBIPAKEHUU

IOJIOBHHHOIO0 yIJjia ITP. Pewienue 3anay 2,3
Tema 4.4 dynknuu, ux Copep:xkanue yu4eGHOro MaTepuaJia
cBoiictBa. Crnoco0nbl Ob6nacTp ompeneneHss 1 MHOXKECTBO 3HaueHWH (yHKui. YETHOCTH, HEYETHOCTDH, MEPHOAMIHOCTh (PYHKIIUH. 12
3aganns QyHKIUM CniocoObl 3aaHust QyHKIMHA '
Tema 4.5 Copaepxanne yueOHOr0 MaTepHaJia
TpuroHoMmerpuieckue N
(bynKIIH, MX CBOCTBA M Ob6nacte onpexaeneHus: u MHOECTBO TPUTOHOMETPHYECKHX quHKumL LICTI?OCTL, HEYETHOCTb, EPHOAUIHOCTD 12
— TpUroHoMeTpuieckux ¢pyHkuuii. CBoiicTBa u rpaduku GyHKIUH Y=COS X, Y=SIn X, y=tg X, y=Ctg X.
Tema 4.6 IIpeodpaszoBanune | Copep:xanne yueOHOr0 MaTepHaJia
rpagukon IIP. Cxxatre u pacTshkeHue rpaduKOB TPUTOHOMETPHUECCKUX (PYHKITHH.
TPUTOHOMETPHYECKUX . 2,3
. [IpeoOpa3zoBanue rpaKOB TPUTOHOMETPUIECKUX (HYHKIIUH.
(pyHknmid.
Tema 4.7 Onucanue Conep:xanue yueOHOro MaTepuaJia
NPOM3BOJACTBEHHBIX
NMpoLeccoB ¢ MOMOIIBIO IIP. Vicions3oBaHue CBOWCTB TPUTOHOMETPUIECKUX QYHKIUH B POPECCHOHAIBHBIX 3aauax 2,3
rpa¢gukos GpyHKIUIA
Tema 4.8 O6paTHbIe Coneprxanne yuedOHOro MaTepHuajia
;g?llo:l;rﬂpnquKHe O6patHbie TpUroHomMeTpudeckue QyHKun. Mx cBoiicTBa u rpaduKH. 1,2
Coaep:xanue yuefGHOro MaTepuaJia
VpaBHeHue COSX=a. YpaBHeHHe SiN X=a. YpaBHeHue tg X=a, Ctg X=a. PemieHne TpPUroHOMETPHIECKUX YPaBHEHHUI
Tema 4.9 OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUECKHE YpPaBHEHHUS, CBOSIIMECS K KBaJpaTHBIM, pellaeMble 19
Tpuronomerpuyeckue pas3iokeHreM Ha MHOXHTEIH, OJTHOPO/IHEIE. ’
ypaBHeHus U HepaBeHcTBa | [Ipocteiimme TpuroHoMeTpuieckue HEPaBEHCTBA
IP. IIpeoOpa3oBaHHWE TPUTOHOMETPUYECKHX BEIpAXCHHWU. PelieHne TpPUTOHOMETPUYECKHX YpaBHEHUH U 23
HEPaBEHCTB, B TOM YHCJIE C HCIOIb30BAHMEM CBONCTB (DYHKIHUH. ’
Tema 4.10 CucreMsbl Coaep:xanue yueOHOro MaTepuaJa
TPUTOHOMETPHYECKHX .
. CucTemMbl TPUTOHOMETPHUUECKUX YPaBHEHUH 1,2
ypaBHeHMii
IIP. Pemmenne 3a/1a4 110 MPONIEHHBIM TEMaM 2,3
Paznen S KomiuiekcHbIe yncaa
Coaep:xanue yueOHOro MaTepuasa
Tema 5.1KoMIIeKCHbIE [onsTe xomIiekcHOro uncia. ConpspkeHHbIE KOMIIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILIEKCHOTO YHCIIa.
anena dopMa  3amuMCcH  KOMIUIEKCHOTO  4Hcia  (FeoMeTpuyecKas, TPUTOHOMETpHuecKas, ajredpanyeckas). 1,2
ApudmeTryeckue ISHCTBHS C KOMIUIEKCHBIMY YHCIaMHU
IIP. BeinonHeHue pacy€ToB ¢ IOMOIIb KOMILIEKCHBIX yucell. [IpumMepsl HCII0JIb30BAHMS KOMIUIEKCHBIX YHMCEI 2,3
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Pasnen 6 [IpousBoaHasi u nepeoodpazHas GyHKIMU

Tema 6.1 ITonsiTHeE

Coaep:kanue y4eOHOro MaTepuaJa

OmpeneneHre  YHUCIOBOM  IOCIICIOBATEIBHOCTH WM CIIOCOOBI  ee  3amaHusa.  CBOHCTBA  YHCIOBBIX

NPOU3BOAHOI. POpPMYJIBI M | TIOCIEOBATEILHOCTEH. Onpenenenue npenena MOCJIe0BAaTEILHOCTH. Brruncnenue MpeaenoB
NpaBuIa nocnenoBatenbHocTed. [Ipeaen pynkunn Ha OeckoneuHoctu. [Ipenen GpyHkmm B ToUKe. 1,2
aupdepeHUMpPOBaHUS [Ipupamenns aprymenrta. llpupamenne ¢pyHkumy. 3agaqn, TPUBOISAIINE K TOHATHIO POU3BOIHON. Ompeenenre
MPOM3BOJHON. ANTOPUTM OTHICKAHHS IPOU3BOAHOM.
Tema 6.2 Ilpon3BoaHbIe Copaepxanne yueOHOr0 MaTepHaJia
CYMMBI, Pa3HOCTH Qopmynsl guddepentmporanns. [lpasuna nuddepernmupoBanus. 1.2
NPON3BeIeHHUs, YACTHOTO IIP. peneHne NPUMEPOB TI0 TEME 2,3
Tema 6.3 IIpousBoaHbie Conep:xanue y4eOHOro MaTepuaJia
TPUTOHOMETPHYECKHX Omnpenenenue cnoxHoil ¢yHkuuu. llponsBomnasi TpuroHomerpuueckux ¢yHkuuil. I[IpowsBogHas ClI0KHON 12
¢ynxuuii. llpousBoaHasn GbyHKIIIH '
CJI0KHOM PyHKIUM IIP. penieHue npuMEpPOB MO TEME 2,3
Tema 6.4 IlonsaTue o Coaep:xanue y4eOHOro MaTepuaJia
HenpepbIBHOCTH (pyHKnuH. | [lonstre HenpepbiBHOH ¢yHkuuu. CBoOWCTBa HempepblBHOW (yHKIWMHU. CBS3b MEXKIy HENPEPHIBHOCTHIO U
MeTtoa HHTepPBAJIOB. Qg depeHInpyeMOocThI0 QYHKIMH B TOUKE. AJNTOPUTM PEelICHHE HEPaBEHCTB METOJIOM HHTEPBAJIOB.
Tema 6.5 Tecomerpuueckuii Coaep:xanue ylieﬁﬂoro MaTepuaJia _ _ v
i UIMTCCKHI CMBICT I'eomeTprdeckuii CMBICT MPOH3BOAHO (hyHKIUH- YTII0OBOW KO3(pPUIMEHT KacaTenbHOI K rpaduky QyHKIUU B
—— TOUKe. YpaBHEHHUE KacaTelIbHON K rpaguKy (PyHKIHU. AITOPUTM COCTaBJICHUS KacaTelbHON K rpaguKy (yHKIUU 1,2
y=f(x)
Tema 6.6 Pusuyeckuii Coaep:xanue y4eOHOro MaTepuajia
CMBICJI IPOU3BOJHOM B
npogecCHOHANBHBIX ITP. ®usudeckuii (MEXaHUIECKHUIT) CMBICIT IPOM3BOIHON - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMenu t: v=S'/ (t) 2,3
3aaqax
Copepxanne yueOHOr0 MaTepHaJIa
Tema 6.7 MOHOTOHHOCTE Bospacranue un yGBIB?HPle (YHKLINH, COOTBETCTBUE BO3pAacTaHHUS H ¥6LIBaHI/IH q)yrvn(unn 3HaKy MPOU3BOIHOM.
dymxumii. Toukn [oHsiTHE MPOM3BOIHON BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH)
IKCTPEMyMA (GyHKIMM Ha OTpe3Ke. 3agayd Ha MaKCUMyM M MUHUMYM. [loHSTHE aKCHOMBI, cnocov61>1 UX OMpeieneHus 1,2
ANTOpUTM HCClleOBaHMsA (YHKIMM M HOCTPOEHUs ee rpaduka ¢ MOMOILBI0 MPOU3BOAHON. JpoOHO- inHelHas
GyHKIMS
Tema 6.8 UccnenoBanue Coaepxanne yueOHOr0 MaTepuaJia
(yHKUMii 1 MOCTPOeHHe HccnepoBanre QyHKIMA HA MOHOTOHHOCTB M ITOCTPOCHHUE rPauKOB 1,2
rpaukoB IIP. pemieHne 3a1a4 Mo TeMe 2,3
Coaep:xanue yueOHOro MaTepuasa
Tema 6.9 Hanboanbiee n HaxoxieHne HauboIbIero 1 HaMMEHbINET0 3HaYeHUH QYHKINH, MOCTpoeHHE rpaduKOB C UCTIOJIL30BAHUEM 19
HauMeHblllee 3HAYeHHe anmnapara MaTeMaTH4YecKOro aHaJIu3a ’
(pynkumit IIP. Haumensiiee u Hanbomnbinee 3HadeHne GpyHknun. HaxoxxaeHne onTUManbHOrO pe3yibTaTa ¢ MOMOIIBIO 23
,

IIPOU3BOAHOM B IPAKTUYECKUX 337a4axX
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Paznen 7. MHOTOrpaHHUKH M TeJia BpallleHHsI

Tema 7.1 Bepmiunesl,

Coaep:kanue y4eOHOro MaTepuaja

pedpa, rpaHu [lonsiTre MHOTOTpaHHUKA. ET0 3eMeHThI: BepmnHbL, pedpa, rpann. Jnaronans. Ceuenne. Brimykibie u 12
MHOTOTPAHHUKA HEBBIMYKJIbIE MHOTOTPaHHUKH ’
Tema 7.2 Ilpu3ma, eé Copepxanne yueOHOr0 MaTepHaJia
cocrapiasiiomue. Ipsamas u .. ..
[Ipusma (HakIOHHAsS, IpsIMast, TpaBWIbHASA) U €€ dneMeHThl. BricoTa mpusmel. [IpaBuibHas npusma, e€ ceueHue. 1,2
NpPaBHJIbHAS NPHU3MBI.
Tema 7.3 Copaepxanne yueOHOr0 MaTepHaJia
Mapannenenunen, Kyo.
ceyeHue Kyoa, [Napannenenumesn. CBoiicTBa MpAMOYTOIBHOTO Mapasuienenuiena, kyd. Cedenne Ky0a, mapanenenumnena 1,2
napaJjuieienumnena
Tema 7.4 Ilupamuna, eé Copaepxanne yueOHOr0 MaTepHaJia
COCTABJISIIONINE, CeYEHHe.
IIpaBuinbHas nMpamMuaa. [Mupamuna u e€ snementsl. Ceuenue nupamusl. [IpaBuibHas nupamuaa. Y ceu€HHas nupaMuia 1,2
Yceuénnas nupamujaa.
Tema 7.5 bokoBas u Conep:xanue yueOHOro MaTepuaJia
M0JIHASI IOBEPXHOCTh . .
[Tnomane 60KOBOM 1 MOTHON MOBEPXHOCTH MPU3MBI, THPAMHU/IBL. 1,2
NMPU3Mbl, THPAMUIBI
Tema 7.6 CummeTpus B Conep:xanue yuefOHOro MaTepuaJa
KyOe, mapaJuiesienumnese, CruMMeTpHs OTHOCUTEIHHO TOUKH, MPSMOH, TIOCKOCTH. CUMMETpHS B KyOe, MapaJuieieuIie/e, Mpu3Me, 19
npu3Me, NHPaMuJe. MUpaMH/IE. ’
Tema 7.7 Ilpumepsl Coaep:xanue yueOHOro MaTepuaJia
CHMMeETPHH B
P IIP. CummMeTpus B IpUPOJE, apXUTEKTYPE, TEXHUKE, B OBITY 2,3
CIelHATBHOCTH
Tema7.8 IlpaBuiibHBIC Copaepxanne yueOHOr0 MaTepHaJIa
MHOTOTPAHHUKH, X .
cBOlicTBA IIP. ITonsiTe npaBUILHOTO MHOTOrpaHHUKa. CBONHCTBA NPAaBMIIBHBIX MHOI'OI'PAHHUKOB 2,3
Tema 7.9 llunuuap, ero Copepxanne yueOHOr0 MaTepHaJIa
COCTABJISIIONINE Huuaap u ero sieMenTsl. CeueHne MIMHAPA (MapajyieIbHO OCHOBAaHHIO U ocH). Pa3BepTka nuimHapa 1,2
Coaepxanne yueOHOr0 MaTepuaJa
Tema 7.10 Konyc, ero P Y P
Konyc u ero anementsl. CeueHne KoHyca (MapauieIbHO OCHOBAHHIO M MPOXOAIIEe Yepe3 BEPIINHY), KOHUYECKHe
COCTaBJIAIOIHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. pabota 1o Teme 2,3
Tema 7.11 Yceuénnsbli Copaepxanne yueOHOr0 MaTepHaJIa
KoHyc. Ceuenue .
[IpencraBnenue 06 yceuéHHOM KoHyce. Ero oOpa3syromas u Beicota. CeueHne YyCeYeHHOTO KOHYCa 1,2
YCe4EeHHOr0 KOHYCa
Tema 7.12 llap, cepa, nx | Coaepxanne yuedOHOr0 MaTepHAaJIA
ceyeHus [ap, cdepa. Bzaumuoe pacnonoxenue chepsl u wiockoctu. CeueHne mapa, chepbl. 1,2

Tema 7.13 ITousitue 00

Coaep:xanue y4eOHOro MaTepuasa
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00néMe Tes1a. OTHOIIEHUE

[TonsTre 00 06BEMe Tema. O0BEM Kyba 1 IPAMOYTOJIEHOTO Napauienenuiena. O0beM MPU3MbI B IHITHHAPA.

00bEMOB MOTOOHBIX TeJI. OtHorieHre 00bEMOB OI00HBIX Tej1. ['€OMETPUYESCKHUI CMBICI OIPEASIUTENS 3-T0 MOPSIKA. 4 12
Tema 7.14 O0beMbI 1 Copaepxanne yueOHOr0 MaTepHaJa
;l:;)ma)m ToBepXHOCTEH O6bembl upaMuas! 1 KoHyca. O0beM mapa. [Inomans moBepXxHOCTEH Tell. 2 1,2
Tema 7.15 Komounamumn Coaep:kanue y4e0HOro MaTepuaJa
r::;;?;:HHKOB nren IIP. KoMOMHALIMN Fr€OMETPHUYCCKUX TEI 2 2,3
IIP. Perienre NpakTHKO- OPHEHTUPOBAHHBIX 33134 10 MPOHICHHBIM TEMaM 2 2,3
Pa3znen 8 IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHE
Tema 8.1 TepBooGpasnas Copaepxanne yueOHOr0 MaTepHaJia _
dynkunn. Mpasuaa 3agada 0 BOCCTAHOBJICHUH 3aKOHA IBU)KECHUS 10 U3BECTHOH CKOPOCTH. H(iHSITI/Ie HWHTETPUPOBAHUSI.
HAXOICHIISE 03HaK0MneHHeV © MOHATHEM HHTeTpana i nepBoOOpa3HOM IS (I)XHKLII/II/I y—f(z<). Pemenue 3agay Ha CBsI3b 2 12
N MepBOOOPa3HON U ee IPON3BOAHOMN, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM (}’)YHKHHH. Tabmuma hopmyn amns
HaX0XJICHHUs TIEpBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS TIEPBOOOPA3HOM.
Tema 8.2 Ilnomanb Conep:xanue yueOHOro MaTepuaJia
KPHMBOJIMHEHHOH 3agauu, IPUBOIALIUE K MOHITHIO ONPEAECIIEHHOIO UHTETpaia — O BBIYUCICHHUH IIOIAIN KPUBOJIUHEHHOM
Tpanenuu. ®opmyJiia Tpanenuy, o nepeMenieHny Touku. [loHsTre onpeneneHHoro nHTErpaia. ['eomerpudecknii ¥ PU3NIECKUNA CMBICT 2 1,2
He1oToHa- Jleiionnna omnpenesneHHOro naTerpana. @opmyna HetotoHa- JleOHuma.
Tema 8.3 Heonpenenénnnltii | Coaep:xanne yueOHOr0o MaTepuaJia
HHTErpaJ [lonsiTre HeonpeneNEHHOT0 HHTETpaa 2 1,2
Tema 8.4 TlonsiTue 06 Conep:kaHue y4eOHOro MmaTepuasa
omnpeaeeHHOM HMHTerpaJje
KaK MJI01IAu I'eomeTpuyeckuii CMBICT OTIPEICIIEHHOTO HHTErpaja 2 1,2
KPUBOJHMHEHHON Tpaneuuu
IIP. Penenue 3a/1a4 Ha MPUMEHEHUE UHTETPaIa JJIsl BBIUMCIICHHS (PU3NUECKUX BEJIMYMH M IUIOMAAEH 2 2,3
IIP. Pemenue 3amau no Pazmeny 4 [IponsBojaHas u nepooOpazHas GyHKIUH 2 2,3
Paznen 9. Crenenn u kopHu. CtenenHasi QyHKuusi
Tema 9.1 Crenmennast Copepxanne yueOHOr0 MaTepHaJIa __
¢ynxnus, e¢ cpoiicTpa. ITonsTHE KOPHS N- OM CTENEHU U3 ACHCTBUTENBHOIO yucia. OyHKIUU ¥ = V& ux cpoitersa 1 rpaduKHu. 4 1,2
CaolicTBa KOpHs N- OM CTENEHHU.
Tema 9.2 HPeoﬁpamBaﬂue Copep:xaHne y4eGHOr0 MaTepuaja
BBIPa:KeHHil ¢ KOPHAMHU
N- oif cCTemeHu [IpeobpazoBanue HppalMOHATIHHBIX BHIPAKEHHH 4 1,2
Tema 9.3 CroiicTBa Coaep:xanue yueOHOro MaTepuasa
CTeleHH ¢ [ToHsATHE CTENEHH ¢ pallMOHAILHBIM MoKa3areneM. CreneHHble (YHKLUMH, UX CBOMCTBA U rpaduKu 2 1,2
E:;g::;iii‘:ﬁﬁ: IIP. Pemienne ypaBHEHMIA 2 2,3
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MoKa3aTeJaaAMu

Tema 9.4 Pemienne

Coaep:kanue y4eOHOro MaTepuaJa

HPPALMOHAJIBHBIX PaBHOCHIIEHOCTD MPPAIOHAIBHBIX YpaBHEHHHA W HepaBeHCTB MEeTO/IbI MX pelIeHHsI. 4 1,2
YPaBHEHHUIT 1 HEPABEHCTB IIP. pemeHyrie UppalMOHANBHBIX YPAaBHEHUH M HEPABEHCTB. 2 2,3
Pasned 10. Iloka3aTenbHast GyHKIHSA
Copaeprxanne yuedOHOro MaTepuajia
CreneHs ¢ MPOU3BOIBHBIM JISHCTBUTEIHHBIM TIOKa3aTeneM. Onpeeenne moka3areabHoN (GyHKINH 1 e€ CBOMCTBa
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM OKa3aTeNnbHON QYHKIMH. PereHne nokazaTeIbHbIX YPaBHEHUH ¢ 4 19
Tema 10.1 [Moka3aTeabHasi | TpUMEHEHUEM NOKa3aTeIbHON QyHKIMH. Pemenne moka3zaTenbHBIX YpaBHEHHI METOIOM yPaBHUBAHUS '
(ynkuus, ee cpoiicTpa. ToKa3aTelIeld, METOIOM BBEICHHSI HOBOM ITepeMeHHOM, (D YHKIIMOHAIHHO- Tpa(MIeCKIM METOIOM.
IIP. PemieHne noka3aTelbHbIX YPaBHEHUI U HEPABEHCTB. PeleHue noka3aTenbHbIX YPaBHEHUN METOI0M
ypaBHHBaHUS MTOKa3aTesei, MeTOJJOM BBEICHUS HOBOH MEPEMEHHOM, (PYHKIIMOHAIBHO- IPpadUIeCKUM METOAOM. 4 2,3
Pemenne moka3aTeqsHBIX HEPABEHCTB.
Paznen 11. Jlorapudgmsl. JJorapudpmuyeckas GpyHkuust
Tema 11. 1 Jlorapugm Coaep:xanue y4e0HOro MaTepHaJa
ynciaa. CpoiicTBa N N
OTApHGMOB Jlorapudwm uncna. [lecaTuaHbIi 1 HATYpaANBHEIN ToraprdM, 9UCIO € 4 1,2
Tema 11.2 CBoiicTBa Conep:kanue y4eOHOro MmaTepuasa
aorapugmos. Onepanust CgoiictBa morapudmoB. Onepanwst JorapuhMHUPOBAHHUS 2 1,2
JorapudmupoBanusi IIP. Penienne npumMepoB 2 2,3
Tema 11.3 Conep:xanue yueOHOro MaTepuaJia
g?;ii?g?‘:;:::;:TBa. Jlorapupmudeckas QpyHKIus, €€ CBOMCTBA. 4 1,2
Conep:xanue yueOHOro MaTepuaJia
Tema 11.4 Pemrenue [MonsTust norapudmudeckoro ypasHeHus. Onepanys NoTeHIUPoBaHus. TPy OCHOBHBIX METOJIA PEILICHHS
JorapupmMuuecKux norapu(MUYECKUX ypaBHEHHA: (PyHKIIMOHATHHO-TpAPUIECKANA, METO/I MTOTEHITUPOBAHUS, METO]T BBEJCHHS HOBOH 4 1,2
YpPaBHEeHHUIi, HEPABEHCTB. nepemeHHo. Jlorapudmudeckne HepaBeHCTBA
IIP. Peienue npuMepos 2 2,3
Tema 11.5 CucreMsl Coaep:xanue yueOHOro MaTepuaJa 2 1,2
JorapupmMudeckux N .
ypaBHeHHﬁ. AIII‘OpI/ITM PEeUICHUA CUCTEMBI YPABHCHUU. PaBHOCHIBHOCTD J'IOI‘apI/I(i)MI/I‘IeCKI/IX YpaBHECHUHN 1 HEPABCHCTB.
Tema 11.6 Jlorapudgmbl B Coaep:xanue yueOHOro MaTepuasa
NMPUPOJE M TEXHHUKE ITP. ITpumenenwue sorapudma. Jlorapudmuueckas cmpais B nprpojie. E€ Mmaremarndyeckue cBoiicTBa 4 1,2
Paznen 12. MHo:xecTBa. DjieMeHThI TeOPUM U rpados
Coaep:xanue yueOHOro MaTepuaJia
Tema 12.1 MHo:xecTBa [Tonstne muoxkectna. [logMaOX)ecTBO. Omepaluy ¢ MHOKECTBAMH 2 1,2
IIP. pemieHne NPUKJIATHBIX 3314 2 2,3
Tema 12.2 Tpadbr Conep:xanue yueoOHOT0 EaaTepua.na
[lonstue rpada. CBs3HbIN rpad, AepeBo, HUKI Ipad Ha MIOCKOCTH 4 1,2
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| IP. pemienne 3ama4. MHOXKeCTBa, Tpadbl U MX IPUMCHEHHE 2 2,3
Paznen 13. DineMeHThl KOMOHHATOPMKH, CTATHCTHKH U TEOPUH BEPOSITHOCTEN.
Tema 13.1 OcHOBHBIE Copaeprxanue yued0HOro MaTepuajia
NOHATHA KOMOMHATOPUKH | [lepecTaHoBKH, pa3MellleHHs, COUCTaHUS 2 2,3
Tema 13.2 CoObITHE, Copaepxanne yueOHOr0 MaTepHaJia
BEPOSITHOCTH COOBITHSI. N
CIO%eHEe B yMHOsKEHHE CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHH. ij'lOBH&SI BEPOATHOCTb. 4 12
BeposTHOCTEH 3aBUCHMBIE U HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH POU3BEACHUS COOBITHI
Tema 13.3 BepostHocTs B | Cofep:kaHue y4eOHOro MaTepuaJia
npodgeccuoHAIBHbBIX IIP. OTHOCHTENBHAS 9aCTOTa COOBITHS, CBONCTBO €€ yCTOWYMBOCTH. CTaTUCTHYECKOE ONpeiesieHue BEPOSTHOCTH. 4 12
3ajgadax OneHka BEpOSITHOCTH COOBITHS '
Tema 13.4 Iluckpernas Copaepxanne yueOHOr0 MaTepHaJia
cJy4yaiiHasi BeJINYMHA, Bunel cnywaiinpix BenmuuuH. OmnpenesneHue TUCKPETHOM cCilydaiHOM BeNMYMHBL. 3aKOH pachpeesieHus 2 12
3aKO0H ee pacipeaeseHusl. JIMCKPETHOM cilydaiiHOM BeMuuHbI. E€ 4KCIIOBbIE XapaKTePUCTHUKH. ’
Conep:kanue y4eOHOro MmaTepuasa
Tema 13.5 3agaun Bapuanmonnstii psa. [Tonmuron yactot u ructorpamMma. CTaTUCTUYECKHE XapaKTEPUCTUKHU psifia HAOIr01aeMbIX 4 12
MaTeMaTH4ecKon JTAHHBIX '
CTATUCTUKU IP. [lepBuuHas 00pabOTKa CTATUCTUYECKHUX NaHHBIX. [ padmyeckoe nx npeacrapineHne. HaxoxmeHne cpenHux 2 23
XapaKTEPHUCTHK, HAOII0JaeMBIX TaHHBIX. PaboTa ¢ Tabnumamu, rpagukaMu, JuarpaMmMaMH. '
Pa3znen 14. YpaBHeHUs1 M HEPABEHCTBA
Conep:xanue yueOHOro MaTepuaJia
Tema 14.1PaBHOCHIIBHOCTBL | PaBHOCHIIEHOCTh ypaBHEHHI U HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI PABHOCIITLHBIX TIEPEX0/Iax B
YPaBHCHHIH M HEPABEHCTB. | YpaBHEHMSX U HepaBeHCTBax. OOIIMe METOABI PELICHNS] YPaBHEHHI: TIEpeX0]l OT paBeHCTBa QYHKIMN K 4 12
OO0mme MeTOABI pelIeHust PaBEHCTBY apryMEHTOB I MOHOTOHHBIX (DYHKIIMH, METOJI Pa3JIosKEHHs Ha MHOXHTENH, METO]] BBEJICHHUSI HOBOH '
MepEMEHHOM, PYHKIIMOHABHO- TpadUueCcKUil METOJT
Copepxanne yueOHOr0 MaTepHaJia
Tema 14.2 I'papuyeckuii OOm1re MeToIbl PELICHUS] HEPABEHCTB: MePeXo/l OT CPaBHEHUsI 3HaUeHUH (PyHKIMI K CpaBHEHUIO 3HAUYCHUH
MeToJ pelleHus! apryMEHTOB I MOHOTOHHBIX (DYHKIIMH, METOI MHTEPBAJIOB, QYHKIIHOHAIEHO- IPpadUIECKUl METOI. 2 1,2
YPABHEHUI1, HEPABEHCTB ['paduueckuii MeTOJ pelieHus ypaBHEHUH 1 HEPaBEHCTB.
IIP. Pemenne npumMepoB 2 2,3
Tema 14.3 Ypasuenns u Coaepxanne yueOHOr0 MaTepHaJIa _
HEPABEHCTEA C MOYJIEM Onpenenenne Mmoayms. Packpeitue Moaysst mo onpenenenuto, [lpocreiimme YPABHEHIHS 1l HEPABEHCTBA © 4 1,2
MoayneM. lIpuMeHeHre paBHOCHIIBHBIX IEPEX00B B ONPEIETICHHBIX THIIAX YPAaBHEHUHA U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHeHus 1 Copepxanne yueOHOr0 MaTepHaJia
HEPaBeHCTBA C 3HakoMcTBO ¢ mapaMerpoM. [Ipocreiiire ypaBHEHHS M HEPABEHCTBA C TAPaMETPOM 4 1,2
napamMeTpamu IIP. Pelienue npumMepoB 2 2,3
IIP. Pemenre ypaBHeHHH U HEPABEHCTB I10 3aKPETIICHUIO TEM 2 2,3
JK3aMeH 4
KOHCYJIbTAIMH K IK3aMeHY 6
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CaMOCTOATECIbHANA paﬁoTa MO MOAT0TOBKE K IK3aMCHY 8

292/8.11

Bcero

Paboueii mporpaMMoii peayCMOTPEHO BBIMOJIHEHUE OTEIBHBIX BUOB Pa0dOT, CBA3aHHBIX C Oyayiel nmpodeccHoHaIbHON AeATEeIbHOCTHIO, B
(dhopme MpaKTUIECKOH MOATrOTOBKH B 00bEMe 92 yacoB
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6. MaTepuajibHO-TeXHHYECKOE U YUeOHO-MeToInYecKoe odecreyeHne
6.1. Tpe6oBaHNA K MUHMMAJIbHOMY MATEPUATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOAHYeCKOMY 00ecledeHHI0 YCIOBHIl peaiu3aly NPOorpaMMbl JMCIUIIIHHbI
OcBoeHHe mporpamMmbl y4eOHOW AMCHUILTUHBI «MaTemMaTukay MpeArnogaraeT HaTHIue
y4eOHOr0o KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIIeUnTh 00Yy4JaroMMCsi CBOOOIHBIH
JocTyn B IHTepHET BO BpeMsl yueOHOro 3aHATUS U IEPUOJ BHEYUeOHON AeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YAOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
anuaeMuo-Jorudeckux npamwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIIEHO
TUIIOBBIM ~ 00OpyJIOBaHMEM, YKa3aHHBIM B HACTOSAMIMX TpeOOBaHMAX, B TOM HYHUCIE
CHEUMATU3UPOBAHHON y4yeOHOW MeOenbio W cpeacTBaMH OOydeHHs, JOCTaTOYHBIMU JIJIs
BBHITIONTHEHUS TPeOOBaHMH K YPOBHIO HOATOTOBKH 00YdArOIIMXCS .,

B kaOunere MOMKHO OBITH MYJIbTUMEIUWHOE 00OOPYIOBAaHUE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHU 00pa30BaTEIbHOIO IMpollecca MOTYT MPOCMATPUBATh BU3YaIbHYIO HH(GOPMAIIUIO 110
MaTeMaTHKe, CO3/1aBaTh MPE3CHTALlMU, BUACOMATepUAIbl, HHBIE IOKYMEHTHI.

B COCTaB y4eOHO-METOJAMYECKOT0 W MAaTepUaJIbHO-TEXHUUYECKOro oOecreueHus
POrpaMMBbl YI€OHOM TUCIUTUTMHEI «MaTeMaThKa:» BXOISAT:

. MHOTO(QYHKIIMOHAIbHBIA KOMIUIEKC ITPENOJaBaTels;

. HarjsiiHple 1ocoOusi (KOMIUIEKThl y4eOHBIX TaOJML, IJIaKaToB, IOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTUKOB U Jp.);

. UH(POPMALIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

. 9KpaHHO-3BYKOBBIE TIOCOOUS;

. KOMIUIEKT TEXHMYECKOW JIOKYMEHTAllMM, B TOM 4YHCJIE NAacIopTa Ha CpEeICTBa

00y4YeHHsI, ”HCTPYKIIMH 110 MX MCIIOJIb30BAHHIO U TEXHUKE 0€3011acHOCTH;
. O6nOIMoTEeYHbIN QOHI.

B 6ubnuoteunsiit GoHa BXOAAT yuyeOHMKH, yuyeOHO-MeToauueckne KoMIueKTsl (YMK),
oOecreunBaroe OCBOCHHE Y4eOHON AMCHUIIIMHBI «MareMaTuka», peKOMEHIOBAHHBIE WU
JOTYIIEHHbIE 71 MCIOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHHU3AIMIX,
peanu3ylomux 00pa3oBaTeNIbHYI0 IIPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B Mpejenax
ocoenust [ITICC3CTIO Ha 6a3e 0OCHOBHOTO 00111€TO 00pa30BaHUS.

bubnuoreunsiit GoHA MOXKeT OBITH JOMOJHEH OHHIMKIONEAUSIMH, CIIPAaBOUYHUKAMH,
Hay4HOH, HAYYHO-TIONYJIIPHOU U JPYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B mporiecce ocBoeHHs mMporpaMMbl y4eOHOM TUCIUIUIMHBI «MareMaTuka» CTYACHTHI JOJKHBI
MOJYYUTh BO3MOXKHOCTH JOCTyHa K DJIEKTPOHHBIM Y4YeOHBIM MaTepuaniaM [0 MaTeMaTHKe,
UMEIOIITUMCS B CBOOOJTHOM JIOCTyIie B ceTH VHTepHET (3JIEKTPOHHBIM KHHTaM, MPAaKTHKyMaM,
tectaMm, Mmatepuaniam EI'D u np.).
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6.2 UndopmanuonHoe odecrieueHne o0ydeHust

OcHoBHas JuTEPATYPA
AJredpa m Hayajla MarteMaTHdeckoro aHaamu3a. 10-11 kuiacc: 6a30Bblif U yriyOIEHHBIN

ypoBuu: yueOnuk / 1. A. Amumos, FO. M. Komsrun, M. B. Tkauésa [u np.]. — 12-e uzna., crep.
— Mocksa: Ilpocemenne, 2024. — 463 c¢. — (Maremaruka: anrebpa U Hauana
MaTeMaTHYecKoro ananusa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum noctyna: mo
noamucke. (PIIY)
I'eometrpusi. 10-11 kaacc: 6a30BbIi U yriay0néuuslil ypoBuu: yueonuk / JI. C. AranacsH, b. B. ,
B.®. byry3oB [u np.]. — 12-¢ usn., crep. — Mocksa: IIpocemenue, 2024. — 287 c. —
(Marematuka: anreOpa ©W Hayajia MaTeMaTH4YecKoro aHamusa, reomerpus). — URL:
https://e.lanbook.com. — Pexwum noctyna: o noamnucke. (PITY)
AJredpa u Hayaja MareMaTudeckoro anaiausa. 10-11 wkuace: 6a30Bbli W yriryOJeHHBIH
ypoBuu: yuebnuk / I1I. A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 11 - e uzn. crep.
— Mocksa: IlpocBemenune, 2023. — 463 c. — (MaremaTnka: anrebpa W Havaja
MaTeMaTH4ecKoro aHainusa, reometpus). —100 sk3. (PITY)
I'eomerpus. 10-11 kaace: 6a30BbIif 1 yrinyOneHHbIH ypoBHU.: yuebnuk / JI. C. Atanacsan, B. O@.
byty3os, C. b. Kagomues u ap. — 9-e uzn. — Mocksa: [IpocBemenue, 2021. — 287 c.: un. —
(MI'Y — mkone). (PITY) — 50 k3.

JlonoiHUTeIbHAS JUTepaTypa
BbamvakoB M. M. Marematuka: yueonuk mast CIIO / M.M. bammakoB. — Mocksa: KaoPyc,
2024. — 394 ¢. — (Cpennee mpodeccuonanbHoe obpazoBanue). — URL: www.book.ru. —
Pexxum noctymna: mo noamnucke.

BbamvakoB M. . Maremaruka. [Ipaktukym: yueOHO-pakTHUeckoe rnocooue / bammakoB M.
H., Outuna C.b. — Mocksa: KuoPyc, 2024. — 294 c. — (Cpeanee npodeccruoHanbHOe
obpazoBanue). — URL: www.book.ru. — Pexwum goctymna: mo moamucke.

7. XapaKkTepUCTHKA OCHOBHBIX BH/I0B YUeOHOM /1esiTeIbHOCTH, KOHTPOJIb H OlleHKA
pe3yJbTATOB Y4eOHOM QU CIUIIUHbI.

KoHTponb M oOlieHKa pe3ylnbTaToB OCBOEHHUS Y4€OHOM AMCHUIUIMHBI OCYIIECTBIISETCS
npenojaBaTesieM B IpOIecce MPOBEACHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TaKxkKe
BBIITIOJTHECHU A O6y‘~IaIOHII/IMI/IC$[ HWHAWBHUAYAJIbHBIX SaI[aHI/Iﬁ n HpOMC)KYTOqHOﬁ aTTeCTaHHCﬁ.

MeTobl KOHTPOJIS HalpaBJIeHbl Ha TPOBEPKY 00yUarOIIUXCSL:

4 BBIMIOJIHATh YCJIOBHS 3JaHUS HAa TBOPYECKOM YPOBHE C IMPEICTaBICHUEM
COOCTBEHHOH TO3HIINY;

v JIeNIaTh OCO3HAHHBIN BBIOOP CITOCOOOB JICHCTBHIA U3 paHEe U3BECTHBIX;

v OCYIIECTBIIATH KOPPEKIIHIO (MCIPABICHNE) CICIAHHBIX OIIMOOK Ha HOBOM YPOBHE

npeyaraéMbIx 3aJ1aHuil;
v paboTath B TPYIE U MPEACTABIATH KaK CBOIO, TaK U IMO3HIIHIO TPYIIIIBI
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XapaKTepI/ICTHKa OCHOBHBIX BUJAOB J1€ATCIBbHOCTH

DopMbI U METOABI
KOHTPOJISI M OLlEHKHU

Conepxanue . .
o0y4yammxcsi (Ha ypoBHe Y4eOHBIX 1eiiCTBHI) pe3yJabTaToB
o0yueHust
Aunredpa
Paznen 1. Marematuka (BKJIrOYash pasfenbl «AnreOpa u Havana | 1.MuTepnperamms

[ToBTOpEHME Kypca
MaTEMaTHUK
OCHOBHOI1 IIIKOJIBI

Paznen 2. Ilpsamele u
IUIOCKOCTH B
IPOCTPAHCTBE.

Pazgen 3.
Koopnunate! u
BEKTOPHI B
MIPOCTPAHCTBE.

Pasgen 4. OcHOBBI
TPUTOHOMETPHH.
TpHUroHOMETpHUYECK
ue GyHKIUH

Pazgen 5
KommniekcHrie umcia

Pasmen 6.
IIpousBoaHas u
nepBooOpazHas

byHKIIUN

Pasnen 7.
MHOrorpanHuKu u
TeJa BPallleHUs

Paznen 8
[lepBooGpaznas
byHKIMH, ee
IpUMEHEeHHe

Pasznen 9. Crenenu u
kopHu. CrerneHHas,

byHKIIUA

MaTeMaTU4eckoro ananusay, «l'eomerpus», «BeposTHOCTH
U cTaTHCTUKa») (0a30BbIi ypOBEeHb) - TpeOOBaHHS K
IpeAMETHBIM pe3yiIbTaTaM OCBOCHHUS 0a30BOro Kypca
MaTEMaTHKH JIOJIKHBI OTPAXKaTh:

-BJIQICHUE METOJaMH JIOKAa3aTeJbCTB, AITOPUTMaMHU
peuieHust 3amad; yMeHue (opMyIHMpOBaTh OIpeeNeHus,
aKCMOMBI ¥ TEOPEMBI, IPUMEHATH IPOBOJNTH

A0Ka3aTCIbHBIC pAaCCYKACHUA B XOAC€ PCHICHUSA 3a1a4;

uXx,
-yMEHHUE OINEepUPOBATh MOHATHSIMH: CTENEeHb YHCIa,

JIOFapI/I(l)M BBIIIOJIHATH BBIYUCICHUC

3HAYEHUN U TpeoOpa30BaHUs BBIPAKEHUN CO CTENEHSMU U

YuClia;, yYMEHHE

norapudmamu, mpeoOpa3zoBaHus APOOHO-PAITMOHATBHBIX
BBIPAKCHU;

-YMCHUC OICPUPOBATb IIOHATHAMHU: PpPaAOUOHAIBHBIC,

UppalUOHATIbHEIE, NIOKa3aTelbHbIC, CTEIICHHBIE,
norapu(MUYECKHE, TPUTOHOMETPHYECKUE YpaBHEHUS U
HEpPaBEHCTBA, MX CUCTEMBI;

-yMEHHE  ONEepUpoBaTh  MOHATUAMH:  (DYHKIHS,
HenpepbIBHass (YHKIOHSA, TPOU3BOAHAS, IEepBOOOpa3Has,
OHpCHGJ’IeHHBII\/JI HUHTCTpal; YMCHUC HAaXOAUTb HPOU3BOJHBLIC
DJIEMEHTAPHBIX byHKIHH, HCIIONIB3Ys CIpaBOYHbIE

MaTepuasbl; UCCIEN0BATh B MPOCTEHIINX clydyasx (QyHKIHUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOOJbIINE U HAaHUMEHBIINE
3Ha4eHus (yHKIMHA; CTpOUTh TIpadMKd MHOTOUIEHOB C
HCIIOJIb30BAaHUEM  ammapaTa MaTeMaTU4YeCKOIO aHaju3a;
IIPUMEHTh NPOU3BOJHYIO IIPU  DPELIEHUW  3a1ady
JBUKEHHE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha

Ha

HauOoNbIINe W HAWMEHBIIME 3HAYCHUS, HAa HaAXOXICHHE
MyTH, CKOPOCTH U YCKOPEHHS,

-yMEHHE OIEePHPOBATH TMOHATHUSAMHU: palMOHAIbHAS
¢GyHKIMsA, MOKa3aTenbHass (QYHKLUS, CTEeTeHHass (QYHKIHS,
norapupmMuyecKas ¢byHKIMA, TPUTOHOMETPUUYECKHE
¢byHkuuu, oOpatHble (QYHKIMH;, YMEHHE CTPOUTH TIpapuKu
U3yYeHHBIX  (YHKIMHA, HCNONb30BaTh rpaduku  mpu
M3YYEHHUH TPOIIECCOB U 3aBUCHUMOCTEH, MPH PEUICHUH 3a/1a4
W3 Jpyrux Yy4eOHBIX NPEIMETOB W 3aJlad W3 pPeabHOU
KW3HH, BBIpaXartb (HOpMyJaMH 3aBHCHUMOCTH  MEXIY
BEIIMYMHAMU;

-YMCHUC DPCIIAaTh TCKCTOBBLIC 3aJld4M PAa3HLIX THIIOB (B

pe3yJIbTaToOB
HaOIr0IeHui 3a
NESATEIIbHOCTHIO
oOyuJatomerocs B
npoIiecce OCBOCHUS
o0OpasoBarenbHON
IPOrPaMMBI.
2.CraproBas
JTUarHOCTHKA
MOJITOTOBKA
o0yyJaroumxcs mo
HIKOJILHOMY KYpCy
MaTEMATHKH; BBISBIICHUE
MOTHBAIIMH K U3yYCHHIO
HOBOT'O MaTepuasa.
3.Tekyuii KOHTPOJIb B
dbopwme:

- YCTHOTO Y TUCbMEHHOTO
orpoca;

- IPAKTUYECKUX PadoT;

- KOHTPOJIBHBIX padoT
110 TeMaM pPa3JIeIoB
JUCITUTLIINHBL,

4. UtoroBas aTTectanus
B (hopMe PK3aMeHa
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Paznen 10.
[Toka3arenpHast
byHKIHISA

Paznen 11.
Jlorapudmel.
Jlorapudmuueckas

byHKIIUS

Paznen 12.
MHoxecTBa.
DNEMEHTBI TEOPUH U

rpa¢os

Pa3nen 13.
DJIEMEHTHI
KOMOWHATOPHKH,
CTaTHCTUKH U
TEOpUHU
BEPOSITHOCTEH.

Paznen 14.
YpaBHeHUs U
HEpaBEHCTBA

TOM YHCJIC Ha HOPOUCHTHI, AO0JIW W YaCTH, Ha ABUKCHUC,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33a]]a41

U3 O00JIaCTH YIpPAaBIICHUS JMYHBIMH H CEMEHHBIMH
¢buHancamm); COCTaBIAThL  BBIPAXKEHUS,  ypaBHEHUS,
HEpPABeHCTBA W UX CHUCTEeMbl IO YCIOBHUIO 3aJayH,
UCCIIEeIOBaTh  MOJYYEeHHOE  pelleHHe U  OLIEHUBATh
MIPaBONO0I00HOCTh PE3yIbTATOB;

-yMeHHue OIepupOBaThH MOHSTHUSIMHU: cpenHee
apupMeTHyecKoe, MeAHaHa, HauOoJbllee M HaMMEHBIIIEe
3HAUYEHMsI, pa3Max, JUCIEPCHs, CTaHJIAPTHOE OTKJIOHEHHE
YHUCIIOBOTr0 HabOpa; yMEHHE HW3BJICKATh, HHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTAaBICHHYIO B  Ta0iumax, Ha
auarpammax, rpadukax, OTpaskarolly0 CBOHCTBA pealibHbIX
MPOLIECCOB M SIBJICHUN; MPENCTaBIATh HMH(POpPMALMIO C
MOMOLIpI0  TabmuIL W Juarpamw; HCCIIEIOBATh
CTaTUCTUYECKUE JaHHbIEe, B TOM YHUCJIE€ C MPUMEHEHHUEM
rpadUYeCcKUX METO0B U 3JIEKTPOHHBIX CPEJICTB;

-YMEHHE ONEPUPOBATH NOHATUSAMHU: CIIyYalHBIM OIBIT U
CIydyailHO€ COOBITHE, BEPOSTHOCTH CIIYyYaWHOTO COOBITHS;
YMCHHUEC  BBIYUCIATH  BCPOATHOCTH C HCIIOJIb30BaHUEM
rpadM4ecKuX METOJIOB; IPUMEHSTh (HOPMYJIBI CIIOKEHUS U
YMHOXEHHSI BEPOSTHOCTEH, KOMOHMHATOpHbIE (AaKThl U
dbopMyInbl MpU pEeHIeHUH 3a]a4; OICHUBATh BEPOSTHOCTHU
pEabHBIX  COOBITUH; 3HAKOMCTBO CO  CIy4alHBIMH
BEJIMYMHAMHU; yMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YMCET B MNPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX

-YMCHHUEC OICPpUpPOBATH TMOHATHUAMU:. TOUYKaA, IIpIMasd,
IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPAHHBIN yTOJI,
CKpEIIHBaOIINecs npsiMbIE, napayuienbHOCTh u
MEPIEeHIUKYISIPHOCTh TPSIMBIX U TUIOCKOCTEH, YTOl MEXIY
MPSIMBIMU, YTOJI MEXAY MPSIMON U MIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMU, PAacCTOSIHME OT TOYKH JI0 TUIOCKOCTH,
paccTosHHE MEXIY I[PAMBIMHU, PAaCcCTOAHHE  MEXIY
IIOCKOCTAMHU, YMCHHE MCIIOJIB30BATh MpPU PCUICHHUU 3aaad
HU3Y4YCHHBIC q)aKTBI U TCEOPCMbI IINIAHUMCETPHUH, YMCHHUC
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHUPA;

-yMEHHUE OMNEepPUpPOBaTh MMOHATUSMHU: MHOTOTPAHHUK,
CeueHHWEe MHOTOTpaHHUKa, KyO, mapauielienumnena, Mpu3Ma,
nupamuaa, Gurypa U TOBEPXHOCTh BpAIICHUS, IHIAHID,
KOHYC, map, cdepa, ceueHus: GUTypbl BpalleHus, IIIOCKOCTbD,
Kacaromasics  cepbl, IWIMHApA, KOHYca, IUIOHIAMb
IIOBEPXHOCTU IMPAMUIBI, IPU3MBI, KOHYyCa, IUIHHIpA,
miomanas  ceppl, 00bEM  Kyba,  TPSIMOYTOJIBLHOTO
nmapajmjiciacnuieaa, mupaMuabl, IpU3Mbl, TUJIWHApPA, KOHYCA,
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1apa; yMeHue n300pakaTh MHOTOTPAaHHUKH U MMOBEPXHOCTH
BpAILlICHHs, UX CEYCHUS OT PYKH, C TMOMOULIbIO YEPTEHKHBIX
MHCTPYMEHTOB W DIJIEKTPOHHBIX CPEJCTB; 3HAKOMCTBO C
CUMMETPUSMU B TPOCTPAHCTBE;  3HAKOMCTBO  C
IIPABUIIbHBIMH MHOTOTPaHHUKAMM;

-yMEHHE OIEepUPOBaTh IOHATUAMU: JIBUKEHHE B
IIPOCTPAHCTBE, MOAOOHbIE (UIYpbl B  IPOCTPAHCTBE;
UCIOJb30BaTh OTHOUIEHHWE IUIOLIa/ell IOBEpXHOCTEH M
00BEMOB MOAOOHBIX (UTYpP TPHU PEIICHUH 3a/1aY;

-yMEHHE  BBIYHCIATH T€OMETPHUECKUE  BEIHMYUHBI
(mHa, yrom, Iomanb, 00bEM, IJIOMIAAL TMOBEPXHOCTH),
UCTIOJB3Ys U3yYEHHbIE (DOPMYIIBI U METO/IBI;

-yMEHHE OINEPUPOBATH IOHATUAMH: IMPAMOYTOJIbHAS
cucreMa  KOOpJIMHAT, KOOPAMHATBI  TOYKH,  BEKTOD,
KOOp/JMHATBl BEKTOPa, CKaJsPHOE MPOU3BEICHUE, YroJl
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEJICHHE
BEKTOpa Ha YHUCIO; HAaXOAUTh C IIOMOIIbIO HM3yYEHHBIX
dbopMynT KOOpPAWMHATHI CEPEIMHBI OTpe3Ka, pPaCcCTOSHUE
MEXy ABYMSI TOUKAMH;

-yMEHHE BBIOMPATh MOIXOISIINI H3yYCHHBIH METO]
JUIL  peIleHWsl 3aJadd, paclo3HaBaTh MaTeMaTUYECKHE
GdakTel W MaTeMaTHYeCKUe MOJEId B HPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B UICKYCCTBE; YMEHUE IPUBOJUTh
OpUMEpbl MaTeMaTHYECKUX OTKPBITUH pOCCHICKOH U
MHUPOBOW MaTeMaTHYECKOM HayKH.

-yMEHHE OIEPHUPOBATh TOHATHSIMH: ONpEACICHHUE,
aKcMoMa, TeopeMa, CIEJCTBHE, CBOICTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYITHUPOBKH; YMEHHE
dhopmynupoBaTh obpaTtHoe u MIPOTUBOIIOIOKHOE
YTBEp)KICHUE, NPUBOAUTH IPUMEPHl U KOHTPIPUMEDHI,
UCMOJb30BaTh ~ METOA  MaTeMaTH4eCKOH  MHIYKIMH;
IPOBOJIUTH JIOKA3aTeNbHbIE PACCYXAECHUS NpPU pPELICHUU
3ajay, OLIEHUBATh JIOTHYECKYIO PaBUIBHOCTD
pacCyXJIeHUH;

-yMEHHE  OINEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO,
MOJIMHOXKECTBO, OIEpallii HaJ MHOXXECTBAMH, yMEHHE
WCTIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUist
OIMCAaHMs peasIbHBIX MPOLIECCOB U ABJICHUM, U IPU PELICHUN
3aJa4, B TOM YHCJIe U3 IPYTUX YUeOHBIX PEIMETOB;

-yMEHHE OIEpUpOBaTh MOHATUAMHU: Tpad, CBIAZHBIN
rpad, repeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3aJaBaTh
W omMchiBaThb  rpadbl  pasiMYHBIMM  CIIOCOOAMU;
MCTIOJIB30BATh Tpadbl IPH PEIICHUH 3a/1a4;

-yMeHHe  CBOOOIHO  OMEpUPOBaTh2  IMOHATHSIMHU:
codyeTaHWe, IePEeCTAaHOBKA, YHCIO COYETAaHWH, YHCIIO
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NepecTaHoBOK; OuHOM HpIOTOHA; yMeHUE NPUMEHSTH
KOMOMHATOpHbIE (AKTBl M PACCYXKACHUS JUISL PELICHUs
3ajad;

-yMEHUE OIEpUPOBATh IOHATUSAMHU: HATYpaJIbHOE
YHCII0, LeJI0€ YHMCIO0, OCTATOK M0 MOJIYJI0, PalMOHAJIBHOE
YHCII0, UPPALMOHAIIBHOE YMCIIO0, MHOXKECTBA HATYpPaJbHbIX,
LEJIbIX, PAlMOHAIbHBIX, ICHCTBUTENBHBIX YHCEN; YMEHHE
KCMOJIb30BaTh npu3Haku jaenumoctd, HOJ[ u HOK,
anroput™ EBKIMaa npu pemieHuM 3aaad; 3HAKOMCTBO C
pa3IMYHbIMU O3ULIMOHHBIMU CUCTEMAMU CUMCIICHUS;

-yMEHHUE CBOOOJHO ONEpPUPOBATH NOHATHUAMHU: CTENECHb
C LEJbIM II0Ka3aTelIeM, KOpPEHb HATypalbHOW CTENEHH,
CTElIEHb C palMOHAJIbHBIM IIOKa3aTeseM, CTeleHb ¢
JeUCTBUTENBbHBIM (BEILIECTBEHHBIM) IIOKa3aTesIeM, Jorapudm
qucia, CUHYC, KOCUHYC M TaHI'€HC ITPOU3BOJILHOTO YHCIIa;

-yMEHHE  ONepUpoBaTb  HOHATUSAMH:  TOXJECTBO,
TOKIECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YPaBHEHMM M HEpPABEHCTB, pPABHOCUJIbHOCTh
YpaBHEHUH, HEPaBEHCTB U CHUCTEM, pAalMOHAJIbHBIE,
HppalMOHAIIbHBIE, [I0Ka3aTelbHbIE, CTENECHHBbIE,
jJorapu@Muyueckue,  TPUTOHOMETPUYECKUE  YpaBHEHMS,
HEpaBEHCTBA U CHUCTEMbl; YMEHME pellaTb YypaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI C TIOMOIIbIO PA3JIUYHBIX MPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpoM;
IPUMEHATh YpPaBHEHUS, HEPAaBEHCTBA, UX CHUCTEMbl s
pelleHrs MaTeMaTHYeCKHX 3aJad M 3a7ad U3 pa3IudHbIX
oOyacTell HayKH U peaJibHOM JKU3HH;

-yMeHHE CBOOOAHO ONEpUpOBaTh MOHATHUIMU: Tpapuk
¢byHkuu, oOpatHas QYHKIUSA, KOMIO3ULMA (DYHKIUH,
TUHeWHas (QYHKUUSA, KBajpaTHyHass (QYHKLHUSA, CTENEHHas
GyHKIMS C LeabIM TOKa3aTeleM, TPUTOHOMETpUYECKHe
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIHMH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUH;, YMEHHE
CTpoUTh Tpaduku (YHKIHUI, BBIIOIHITH NpeoOpa3zoBaHUs
rpagukoB (YHKIMI; yMEHHE UCIOJIb30BaTh Tpaduxu
GyHKIUI 11 U3y4deHHs] MPOLIECCOB M 3aBHUCUMOCTEH Ipu
pelleHnr 3aJad M3 JPYruX Yy4eOHBIX NPEIMETOB U U3
peanbHOM JKM3HM; BBbIpaXaTh (OPMYJIaMU 3aBUCUMOCTH
MEXIy BeIWYMHAMHU; YMEHHE CBOOOJHO OIEpPHpPOBATH
MOHATUSAMU: YETHOCTh (DYHKIINH, TEPUOAUYHOCTD (DYHKIIMH,
OTPaHUYEHHOCTh  (DYHKIIMM, MOHOTOHHOCTh  (DYHKIIMH,
KCTpeMyM  (GYyHKIMH, HauOojblllee M  HaUMEHbIee
3HaueHHue (YHKUMHM Ha TPOMEXKYTKE; yMEHHE MPOBOJUTH
uccienoBanue (QyHKIMU; YMEHUE UCIIONIb30BaTh CBOICTBA U
rpaduKu QYHKIUH U pelIeHUs] YpaBHEHUH, HEPAaBEHCTB U
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3aJad C MapaMeTpaMu; Hu300pakaTb Ha KOOPJMHATHOU
IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUM, HEPABEHCTB U
UX CUCTEM;

-yMEHUE  CBOOOAHO  ONEpUpPOBaTb  IOHATUSAMHU:
I10CJIeI0BATENbHOCTb, apupmeTHyeckast nporpeccus,
reoMeTpuuecKasl Iporpeccus, OeCKOHEYHO YyObIBaroIas
reoMeTpHuecKas Iporpeccus; yMeHue 3aJlaBaTh
[IOCJIEIOBATENbHOCTH, B TOM  4YHMCI€ C  IIOMOIIbBIO
PEKypPpPEeHTHBIX (HOopMyT;

-yMEHHUE OIEpPUPOBaTh IOHSTUSIMU: HENPEPHIBHOCTD
¢byHKIMU, aCHMOTOTHI Tpaduka GyHKIUH, TIepBast U BTOpast
mpou3BoaHAs (DYHKIIMU, TEOMETPHUSCKHA W (PU3UIECKHiA
CMBICII  NIPOU3BOJHOHM, MepBOOOpa3Has, OIpeaeICHHbIN
MHTErpaj; yMEHNE HAXOIUTh aCUMIITOTHI rpaduka QyHKINH;
YMEHHUE BBIYUCIATH HPOM3BOJHBIE CYMMBI, IPOU3BEICHMUS,
YaCTHOIO M KOMITO3UIMU (YHKUMH, HAXOJUTh ypaBHEHHE
KacaTeJbHOU K rpaduky (YHKLIMH; YMEHHE HCIOJIb30BATh
NPOU3BOJHYIO NS HWCCIeAOBaHHWS  (QYHKIMH,  JUIs
HAXO0XICHHUS HAWIY4YIIEero peuieHus] B MPUKIAJHbIX, B TOM
YHCJIe COLUATbHO-I)KOHOMUYECKUX U (DU3MUECKUX 3ajayax,
JUIS  OINpEAENCHUs] CKOPOCTH U YCKOPEHHUS; HaXOJUTh
wiomaau M o0vemMbl (UIyp C MOMOINBIO HHTErpana;
3HaKOMCTBO C MaTeMaTH4YeCKHMM MOJEIMPOBAHUEM Ha
npumMepe auddepeHnranbHbIX ypaBHEHUH;

-yMEHHE ONEepUpOBaTb MOHATHUSAMM: KOMILJIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCIAa, MOIYyJIb U
apryMeHT  KOMIUIEKCHOTO  uucia, ¢opMa  3alucu
KOMIUIEKCHBIX qucen (reometpuyeckas,
TPUTOHOMETPUYECKAs u anreOpanydeckas); YMETH
MIPOU3BOIUTH apUPMETHUYECKHUE AEUCTBUS C KOMIUIEKCHBIMU
YKMCJIaMHU; 3HAKOMCTBO C HCIIOJIB30BAHMEM KOMIUIEKCHBIX
qHCen;

-yMeHHE CBOOOJHO ONEpPHPOBATh MOHATHSAMHU: Cpe/iHee
apudmernyeckoe, MeauaHa, HauOoJiblllee M HaUMEHbIIEe
3HAYEHUs, pa3Max, JIUCIEpPCHUs, CTAHJAPTHOE OTKJIOHEHHE
JUI ONUCAHUS YHCIIOBBIX JIaHHBIX; YMEHHME MHCCIEeI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHHEM
rpaduuecKuXx ~ METOJOB W JJIEKTPOHHBIX  CPEJCTB;
rpadMuecKd HUCCleoBaTh COBMECTHBIE HAOMIOJCHHUS C
IIOMOUIBIO AUarpamMM pacceuBaHMs U JUHENHON perpeccuu;

-yMEHHE  HaXOJWUTh  BEPOSTHOCTH  COOBITUH  C
UCMOJIb30BAaHUEM TpapUUEcCKUX METO/A0B; MPUMEHATH IS
peumieHrs 3agad  QOpMYJbl  CIOXKEHHUS M YMHOXXEHHS
BEPOATHOCTEH, (OpMYIy MOJHON BEpPOSTHOCTH, (HOpMyIy
bepnymnu, komObuHatopHble HakTsl U HOPMYIIbI; OLIEHUBATH
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BEPOSITHOCTH peaibHBIX COOBITUH;

-yMEHHE  ONEpUpOBaTh  MOHATUSAMH:  CIydailHas
BEJIMYMHA, PAaCIpPEEICHUE BEPOATHOCTENH, MAaTEMAaTUYECKOE
OKUJAaHWE, JUCIEpCUss M  CTAHAApPTHOE  OTKJIOHEHUE
CllyyailHOM  BENMYUHBL, (QYHKIOMM  pacupelencHus |
IUIOTHOCTH PaBHOMEPHOT0, II0KA3aTeIbHOT0 ¥ HOPMAIbHOI'O
pacrpeliesieHuil;  yMEHHE  HCIOJb30BaTh  CBOICTBa
U3YYEHHBIX  paclpelesieHuil Ui peleHus  3ajad;
3HaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEIOBaHMI; YMEHHE MPUBOJUTH MPUMEPHI
IIPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCEI B IPHUPOAHBIX U
OOI1IECTBEHHBIX SBJICHUSX;

-yMEHHE CBOOOJHO ONEPUPOBATH IOHATUAMHU: TOUKA,
npsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH
yrod, JIBYI'paHHbBII yrod, TPEXTPaHHBIH yrod,
NepeceKaroIiyecsi, napajjelibHble U CKpEIIMBaoLIHecs
IpsIMble, MapaJUIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH, YroJl MEXKAY NMPSMBIMHU, YIOJl MEXAY NPAMON
U IUIOCKOCTBIO, YIroJd MEXAY IUIOCKOCTSMHU; YMEHHUE
WCTOJIB30BaTh IPH PEIICHUH 3a7ad W3ydeHHbIe (DaKThl H
TEOpEMbl IJIAHUMETPUU; YMEHHE OLEHUBAThb pa3Mephl
O0OBEKTOB B OKpPYKAIOIIEM MHPE; YMEHHE OIepUpOBaTh
MNOHATUSMM: MHOTOTPAHHUK, CEYEHHE MHOIOrpaHHMKAa,
IPaBUJIbHBII MHOTOTPaHHUK, IpU3Ma, MUpamMuja, purypa u
MIOBEPXHOCTh BpAIlEHUs, LWIMHAP, KOHYC, Miap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUEHHUsI KOHyca U LWIMHJIpA,
napajulefibHble OCH WJIM OCHOBaHHUIO, CEUEHHUe I1apa,
IUIOCKOCTh, Kacaromjasicss cgepbl, LWIMHApPA, KOHYCa;
YMEHHE CTPOUTh CEUYEHHWE MHOIOTpPaHHMKA, H300paxarb
MHOTOTPAaHHUKH, (UIYpbl W TOBEPXHOCTH BpallEeHHs, HUX
CEUEHUs, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE MpPHUMEHATh CBOMCTBA TIeOMETpUYECKUX (uryp,
CaMOCTOSITENILHO (DOPMYJIMPOBATH ONpPEEICHUS] U3ydaeMbIX
¢buryp, BBLABUTaTh THUIIOTE3bl O CBOWCTBAaX M IpHU3HAKax
reoMeTpUYecKux ¢uryp, oOOCHOBBIBaTh WJIM ONPOBEPraTh
UX; yMEHHE TPOBOJAUTH Kiaccupukanuio QGuryp mo
pa3IMYHBIM  [PU3HAKaM,  BBIIOJHATH  HEOOXOJIMMBIE
JIOTIOJTHUTENbHBIE TIOCTPOEHUS;

-yMEHHE CBOOOIHO ONEPHPOBATh MOHATUAMU: IJIOIIA/h
¢urypel, 00béM GUTyphl, BEJIMYMHA YIJla, PAacCTOSIHUE OT
TOYKM JO TIUIOCKOCTH, pACCTOSHUE MEXAY MNPSMbIMH,
paccTosiHHE MEeXAy IUIOCKOCTSMH, IUIOMAAL  chepsl,
IIoU[ab TOBEPXHOCTH MUPAMHJIbl, TPU3MBI, KOHYCAa,
HAJTUHIPA, 00BEM KyOa, MPSIMOYTOJIHHOTO
napajuiefienuneaa, TupaMubl, TPU3Mbl, HIUIUHAPA, KOHYCA,
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mapa; yMeHHE HaXOJWTh OTHOIICHHE OO0BEMOB TOIOOHBIX
uryp;

-yMEHUE  CBOOOAHO  ONEpPUpPOBATh  IOHATHUSIMH:
NBUKEHHME, T[apaJlJIeJIbHbII IEPEHOC, CHMMETpUs Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
nmoaoOus, TmoAoOHbIe (UTYPHI; YMEHHE paclo3HaBaTh
paBHbIe U TOA00HBIE (GUIYpBl, B TOM 4YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; yMEHHE UCIIOJIb30BATh
IFE€OMETPUUYECKNE OTHOILIECHUS, HaXOAUTb I'€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, yroj, IUIomaab, 00beM) MpU PELICHUU
3aJa4 M3 JPYrUX Y4YeOHbIX HIPEIMETOB U U3 peajlbHOU
KHU3HH;

-yMeHHE  CBOOOJAHO  ONEPUPOBATh  IOHATUSAMU:
MPSIMOYTOJIbHASI CHUCTEMa KOOpPJIUHAT, BEKTOP, KOOPJIWHATHI
TOYKH,  KOOpIMHATBl  BEKTOpa, CyMMa  BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIO, PA3JI0KEHHE BEKTOpa I10
6azucy, CKaJsIpHOE MIPOU3BEACHUE, BEKTOPHOE
MIPOM3BEACHUE, YroJl  MEXIy  BEKTOpaMH;  yMEHHE
HCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOH MJs
pellIeHns TeOMETPUUECKHX 3a/lad U 3aJad JAPYrux y4eOHbIX
IIPEIMETOB; 3HAKOMCTBO C MOHATHAMM: MaTpuna 2x2 u 3x3,
ONpEAENUTENIb ~ MATPHUIbl,  T€OMETPUYECKUH  CMBICT
OTIpeAeTUTENS,

-yMEHHUE MOJIEIUPOBaTh peajbHble CUTYallud Ha S3BIKE
MaTEeMaTHKH;  COCTABIATh  BBIPAKEHHUS,  YPaBHEHUS,
HEpPABEHCTBA W UX CHUCTEMbl IO YCIOBHUIO 3aJayH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJENINU C HCIOJIb30BaHUEM
anmapata  anreOppl, HHTEPNPETHUPOBATh  MOIYYCHHBIN
pe3ysbTaT; CTPOUTh MATEMATUYECKHUE MOJIEIN C MOMOIIBIO
reOMETPHUECKUX TOHATHH U BEJIMYUH, PELIaTh CBSI3aHHbBIE C
HUMH TPAaKTUYECKUE 3a7ayH; COCTABIATH BEPOSTHOCTHYIO
MOJIETIb M MHTEPIPETUPOBATH IIOJYYEHHBI pE3yNbTar;
pelaTe NpUKJIaJHbIEe 3aJa4l CPEICTBAMU MATEMaTUYECKOTO
aHaJiu3a, B TOM YHCIIE€ COLUAIbHO-d)KOHOMHUYECKOTO U
(hU3UYIECKOTO XapaKTepa;

-yMEHHUE BBIOMPATh MOAXOISAIMIUNA METOJ JUIsl pelIeHUs
3a/lauM; TTOHMMaHUE 3HAYMMOCTH MAaTeMaTUKH B U3YYEHHUH
NPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U  SBICHMIA;
YMEHHE PACIIO3HABATh IPOSBICHHE 3aKOHOB MATEMAaTHKU B
UCKYCCTBE, YMEHHUE NPUBOAUTH MPUMEPHl MaTEMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.
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HJ'IaHI/IpyeMLIG JJMYHOCTHBIC PE3YJIbTAThI B XOAC€ p€alu3aliiui ITPpOIrpaMMbI
AU CITUITIIMHBI Maremartuka

JInuHOCTHBIE pe3yJIbTaThI
peajiu3alnuu NporpaMMbl BOCIIUTAHMS, OIIPe/ie/IeHHbIe 0TPac/ieBLIMU TPe0OOBAHUSMH
K 1eJI0BBIM Ka4eCTBaM JMYHOCTH

]_ICMOHCTpI/Ipy}OHII/Iﬁ TOTOBHOCTB M CITOCOOHOCTH BECTH JAUaJIor ¢ ApyruMu JXOJAbMH, 1O0CTUT'ATh B

HEM B3aMMOIIOHMMAaHUs, HAXOAUTh OOLIME LIEIN U COTPYIHUYATD JUISl UX JIOCTHKEHUS B JIP13
po¢ecCUOHATIBHOMN 1S TEIbHOCTH
[IposBsiromuii co3HaTENFHOE OTHOILICHNE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO JIP14
yCIIEMIHOM NTpohecCHOHAIbHON M 00LIECTBEHHON AEATENbHOCTU
[posBisiromuii rpa’kAaHCKOE OTHOILIEHHE K MPO(ECCUOHATBHON AEATEIbHOCTH KaK K
BO3MOKHOCTH JIMYHOTO y4acTHsl B PEIICHUHU OOILECTBEHHBIX, TOCY1apCTBEHHBIX, JIP1S
00IIeHAIIMOHAIBHBIX MPO0JIeM
[TpyHMMarOIKii OCHOBBI KOJIOTMYECKON KYJIBTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHUS, IPUMEHS IO OIBIT SKOJIOIMYECKH OpPUEHTUPOBAHHOM JIP16
pedIeKCUBHO-OLIEHOYHOM 1 MTPAKTUYECKOMN AEATEIbHOCTU B )KU3HEHHBIX CUTYAIUSIX U
po(heCCHOHATTLHOM eI TeIbHOCTH
CriocoOHbI B IU(POBOH cpesie UCTIO0Nb30BaTh Pa3IMUHbIe IIU(PPOBBIE CPENICTBA, TO3BOJISIOIINE
BO B3aUMOJIEUCTBUU C IPYTUMHU JIFOJIbMU JOCTUTATh IOCTABJIEHHBIX LI€JIeH, IPOBOJUTH OLEHKY JIP17
UH(pOpMaLNH, €€ T0CTOBEPHOCTH, CTPOUTH JIOTUUECKUE YMO3AKIIIOUEHHS HA OCHOBAaHUU
NOCTyMNarned nHpopManuu
JInuHOCTHBIE pe3yJIbTaThl
peau3aluy NPOrpaMMbl BOCIIUTAHNS, ONIPee/IeHHbIe 0TPACJIeBbLIMH TPe0OBaHNUAMH
K 1eJI0BBIM Ka4eCTBAaM JMYHOCTH
CriocoOHbIM IpU B3aUMOJEHCTBUU C JAPYIMMM JIIOJBMHU JOCTUIaTh IIOCTABJICHHBIX IleJei,
cTpeMsluMiics K (OPMHUPOBAHUIO B CTPOUTENIBHOM OTpacid M CHCTEME IKWIHILIHO- JIP13
KOMMYHaJIbHOT'O X03HCTBa JMYHOCTHOI'O POCTA KaK MpogeccruoHaia
CrniocoOHBIN cTaBUTH mepea cO0O0W Lenu Mo [l PEeleHUs] BO3ZHUKAIOMIUX MPOo(ecCHOHATbHBIX
3aja4, NoA0UpaTh CHOCOOBl PEelIeHUs U CPEICTBAa Pa3BUTHS, B TOM YHCIE C HCIOJIb30BaHUEM JIP14
MH(OPMaLIMOHHBIX TEXHOJIOTHIl;
CopneiicTByronuii (pOpMUPOBAHUIO TMOJOKUTEIBHOTO 00pa3a M MOJAEPKaHUIO MPECTUKA CBOEH JIP15
npodeccuu
CriocoOHbIM MCKaThb W HAXOJUTh HEOOXOJUMMYI0 HH(POPMALMIO HCIOJIB3YS pa3HOOOpas3HbIe
TEXHOJOTMM €€ TOMCKa, JUId pelIeHUus BO3HUKAIOIIMX B MpOIECcce IPOU3BOJICTBEHHON JIP 16
NEeSITeIbHOCTH MpOoOJieM TpH CTPOUTENBCTBE U JKCIUTyaTalliM OOBEKTOB KAalUTaJIbHOTO
CTPOUTENILCTBA;
CriocoOHbIM BBIJIBUTATh aJbTEPHATHBHBIE BapuUaHThl JEMCTBUN C I€NbI0 BBIPAOOTKM HOBBIX
ONTUMAJBHBIX AJTOPUTMOB; IO3ULUOHUPYIOIIUA ce0sl B CETH Kak pe3yJIbTaTUBHBIA U JIP 17

HpHBJ’IeKaTeJ’IBHLIﬁ YYaCTHUK TPYAOBBIX OTHOIIICHHUH.
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