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Pabouas mporpamma mucuummasl [1J[.01 Marematuka paspaborana B
cootrBercTBUM PI'OC (npuka3 Munoopuayku Poccun ot 11.08 2014 1. Ne 969)
[Iporpamma oprueHTHpOBaHA Ha YYCOHUK:

1. A.A. Jlanasu MaremaTuka, [351ekTpoHHBIH pecypc]: yueOHuk. - M.: MTHOPA-
M,2019. -544c.- pexxum aoctyma: http://znanium.com

2. A.A. Jlanasu Maremaruka, cOOpHHMK 3amad mo Marematuke M.: MHOPA-
M,2019. -352c. - pexxum noctyma: http://znanium.com

3. M.I'. TunspoBa MaTtemaTuka Al MEAUIIMHCKUX KOJUIE/DKEH: Yueb. mocobue
PoctoB u//]: ®enukc, 2021

Oouwan xapakmepucmuka y4eOHou OUCUUNTUHDBL

B coorBerctBun ¢ mpuHATrord KoHuenuuen pa3BUTHS MAaTeMaTUYECKOTO
obpaszoBanus B Poccuiickoit denepannu, MmatemMaTruyeckoe 00pa3oBaHUE PEIAET, B
YaCTHOCTH, CJIEAYIOIIME KIIFOUEBbIC 33/1a4u:

—  «IPEeAOoCTaBIATh KAXKIOMY OOYYAIOIIEMYCS BO3MOKHOCTH JIOCTHXKEHHS
YPOBHSI MAaTEMAaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i JajJbHEHIEH YCHEeIHON
JKM3HU B OOIIIECTBEY;

— «obOecrnieunBaTh ~ HEOOXOJAMMOE  CTpaHE  YHUCIO  BBITYCKHUKOB,
MaTe€MaTU4yeckass TMOJArOTOBKAa KOTOPBIX JOCTAaTOYHA JUIA  MPOAOJKEHHS
o0pa30BaHUs B PAa3IMYHBIX HANPABICHUSIX M JUISl MPAKTHUECKOW JESITENIbHOCTH,
BKJIIOYAs TIPETNOJ/IaBaHNEe MaTEMaTHKH, MaTEMaTUYECKUE MCCIEI0OBaHusA, padoTy B
cdhepe nHPOPMAIIMOHHBIX TEXHOJIOTUM U JP.»;

— «B OCHOBHOM O0IlleM ¥ cpeaHeM o0IieM o0pa3oBaHWU HEOOXOIMMO
IPEeIyCMOTPETh MOATOTOBKY OOYy4aroUIMXcs B COOTBETCTBUU C HUX 3alpocamH K
YPOBHIO MTOJITOTOBKU B c(hepe MAaTEMaTHYECKOTr0 00pa30BaHUs».

CoOOTBETCTBEHHO, BBIICIAIOTCS TPU HAIIPaBJICHUS TPEOOBAHUI K pe3yIbTaTam
MaTEMaTUYeCKOro 00pa3OBaHMS:

1) npakTUKO-OPUCHTHPOBAHHOE MaTeMaTU4ecKoe oOpa3oBaHue
(MaTemaTHKa ISl )KU3HH);

2) MaremaTHKa JUIS UCTIOJIb30BaHUS B IPO(ECCU;

3) TBOpYECKOE HAIpaBICHHE, HAa KOTOPOE HAIeJeHbl Te OOydaromnmecs,
KOTOpBI€ TUIAHUPYIOT 3aHUMAThCS TBOPUYECKON M HUCCIEI0BATEILCKOM paboTOi B
00JacTH MaTeMaTUKH, (PU3UKHU, SKOHOMUKU U JPYTUX 00JIacTAX.

[lenun ocBoeHUs1 MporpaMMbl 6a30BOTO YPOBHSI — 00€CIIEYeHHE BO3ZMOXKHOCTH
WCIMOJIb30BaHUs MATEMATUYECKUX 3HAHUKM W YMEHHM B MOBCEIHEBHOW KU3HU U
BO3MOXKHOCTH YCIICITHOTO MPOJOKEHHs 00pa3oBaHUs IO CHEHUATbHOCTSM, HE
CBSI3aHHBIM C MPUKIAJHBIM UCIOJIH30BAHUEM MAaTEMAaTUKH.

OOyuaromuecs, OCyIIECTBISOMUE 00ydeHue Ha 06a30BOM YPOBHE, JTOJKHBI
OCBOWUTH OOIME€ MaTeMaTHUYECKHEe YMEHHUS, HEOOXOJAWMbIC JIS OJKU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHU TMOJYyYalOT BO3MOKHOCTb M3YYHTh
npeaMer riay0xe, ¢ TeM 4ToObl B JajbHEHIIEM NpH HEOOXOJMMOCTH HU3ydaTh
MaTeMaTuKYy Uil NpoeCCUOHATBHOTO MPUMEHEHHUS .



[Ipy wu3ydyeHHH MaTeMaTWKu Ha YIAyOJEHHOM YPOHE MNPEAbSBISIOTCS
TpeOOBaHUs, COOTBETCTBYIOIIIHAE HaIIPABJICHUIO «MaTremMaTHKa VIS
npo(eCCUOHATIBHON JEATENIBHOCTH»; BMECTE C TE€M OOydYarolMics IOJIy4aer
BO3MOXXHOCTh HM3YYHWTh MaT€MAaTUKy Ha ropaslo 0ojee BBICOKOM YpOBHE, 4TO
co3acT pyHIaMEHT AJIs NajdbHEUIIEro CEphe3HOT0 N3YUEHHs] MaTEMATUKHU B BYy3€.

[Ipy wu3yyeHMM MaTeMaTUKU OOJbIIOE BHUMAaHHUE YIAEISAETCS Pa3BUTHIO
KOMMYHHMKAaTHUBHBIX YMEHUN ((pOopMynHpoBaTh, apryMEHTUPOBATh U KPUTUKOBATB),
(bOpMUPOBAHNIO OCHOB JIOTUYECKOTO MBIIUICHUS B YaCTU MPOBEPKH UCTUHHOCTHU U
JIO’KHOCTH YTBEPKJICHHUM, MOCTPOEHUS INPHUMEPOB M KOHTPIPHUMEPOB, LENOYEK
YTBepXKACHUM, (DOPMYIMPOBKH OTPHUIIAHMNA, a TaKkKe HEOOXOIWMBIX U
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHMOCTH OT YpOBHA NpOrpamMmbl OOJIbLIE HIIN
MEHbIIIE BHUMAHUS YJEISIETCS YMEHUIO paboTaTh MO aJlfOPUTMY, METOAAaM MOUCKa
QITOPUTMA U ONPENEJECHUI0 TPaHUI] NPUMEHHMOCTH aaropuTmoB. TpeboBaHus,
copMynupoBaHHble B pazzaene «l'eomerpus», B OOJbIIEH CTENEHU OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTaBICHUM M TpaUUecKUX METOAOB, YeM K
(opMaIbHOMY OIUCAHUIO CTEPEOMETPUUECKUX (DAKTOB.

ba3oBblil ypoBeHb

Anzebpa u nauana ananuza

[loBTOpeHune. Pemenue 3amad ¢ MCHOJB30BAHUEM CBOMCTB YHCENI U CHCTEM
CUUCIICHUS, NEIUMOCTH, JOJIEM M 4YacTed, MPOILEHTOB, MOJyJeH yucel. Penienue
3a7a4 C HKCIOJB30BAHMEM CBOWMCTB CTENEHEWM W KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHuil MHOTOUYJICHOB U IPOOHO-PAIIMOHATLHBIX BHIPAKECHUM.

Pemenune 3a1au ¢ UCMOJB30BAHMEM IPAlyCHOU MEpHI yriia. Moayib uncna u
€ro CBOMCTBA.

Pemenue 3a1a4 Ha IBH)KEHHE U COBMECTHYIO Pa0OTy ¢ OMOIIBIO JTUHEHHBIX
U KBaJIPAaTHBIX YPaBHEHUN M WX cUCTeM. PerieHue 3aiad ¢ MOMOIIBIO YUCIOBBIX
HEPABCHCTB M CHUCTEM HEPABEHCTB C OJIHOM TMEPEeMEHHOM, C MPUMEHEHUEM
M300paKEHUSI YUCIIOBBIX TPOMEXKYTKOB.

Pemenue 3amau ¢ WCMONB30BAHUEM YHUCIOBBIX (YHKIMA W MX TPaPUKOB.
Hcnonp3oBanne CBOWCTB W TPaUKOB JMHEWHBIX M KBAJIPATHUUYHBIX (PYHKITUH,

oOpaTHOM NPOMOPLHOHATBEHOCTH W (PYHKIUHU y=x. ['paduueckoe pereHue
YPaBHEHU U HEPABEHCTB.

TpuronomeTrpuyeckasi OKpYKHOCTb, paduanHas mepa yena. CuHyc, KOCUHYC,
TAHI€HC, KOMAH2eHC TPOU3BOJBHOTO yria. (OCHOBHOE TPUTOHOMETPHYECKOE
TOKJECTBO M CJIEACTBUS U3 HETO. 3HAYEHHS] TPUTOHOMETPUUYECKUX (YHKIUM AJis
yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan). opmynvl CloxHceHUs
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MPULOHOMEMPUYECKUX QyHKyul, Gopmynel npueedeHus, @Gopmyavl 080UHO2O
apzsymenma.



Hymu  ¢yHKIIMM, TPOMEXYTKH  3HAKOTIOCTOSHCTBA,  MOHOTOHHOCTb.
HauGonbiiee u HauMmeHblnee 3HaueHue (yHkiuu. [lepumonnueckue ¢GyHKUIUU.
UeTHOCTh U HEUETHOCTh PYHKIUHN. CroorcHbie hyHKyUU.

Tpuronomerpruueckre (QYHKIHH Yy =COSX,Yy=sinX,y=tgx. @DYHKyusy =-ctgx.
CBoiicTBa ¥ rpaUKu TPUTOHOMETPUUECKUX (DYHKIIUH.

ApPKKOCHHYC, apKCHUHYC, AapKTaHT€HC 4HCIA. ApKKomaHeeHc 4ducia.
[Ipocreiiliine TpUrOHOMETPUYECKHUE ypaBHEHMs. PellieHne TpUTOHOMETPUUYECKUX
YPaBHCHUU.

Obpamuvie mpucoHomempuieckue Q@YHKYUU, Uux ceoucmea u 2epaguxu.
Pewienue npocmetiwiux mpueconomempuieckux HepageHcms.

CreneHp ¢ IEWCTBUTEIBHBIM IOKA3aTeNIEM, CBOMCTBA cTeneHu. [Ipocreiimme
MoKa3aTelbHbIC YpaBHEHHMs W HepaBeHCTBa. [lokaszarenpHass (yHKIUS H ee
CBOICTBA U TpaduK.

Jlorapudwm umcna, cBoiictBa jnorapudma. Jlecsatuunsiii norapudm. Yucrno e.
Hamypanvnoiti  nocapugm. IlpeoOpazoBanue Horapu(MUYECKUX BBIPAKEHUH.
Jlorapudmuueckrie ypaBHeHUs U HepaBeHCTBA. Jlorapudpmudeckas QyHKIUSI U €€
CBOICTBA U TpaduK.

CreneHHast pyHKIUS U ee CBOICTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.

Memoo unmepeanog 0ns peuieHust HepageHCms.

Ilpeobpazosanus epagurxos Gyuxkyuti: cosue 60071b KOOPOUHAMHBIX OCel,
pacmsdiceHue U cacamue, OmpaxtCeHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'paghuueckue memoowl pewienus ypaenenuu u nepagencms. Pewenue ypasnenuii u
HEepPageHcma, Co0epHCAUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.

Cucmemvl  noxazamenvHulx,  102APUPMUYECKUX U  UPPAYUOHATLHBIX
ypaeuenuti. Cucmembl NOKA3aMENbHBIX, 102APUPMUYECKUX HEPABEHCMNE.

Bzaumno oopamusie pynxyuu. I paguxu e3aumno obpamuvlx hynKyuil.

Ypasnenus, cucmemvl ypagnuenuti c napamempom.

[IpousBonnas Qyuknuu B Touke. KacarenbHas Kk rpaduxky ¢(yHKIUU.
['eomerpudeckuidi W (U3UYECKUN  CMBICT  Tpou3BOAHOW. [IpomsBomaHbIe
alieMeHTapHbIX GyHKUU. [Ipasuna ouppepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuyeckuii CMoicIl.

[TonsiTne 0 HempepbIBHBIX (PYHKIUAX. TOYkH 3KCTpemMyMa (MakCUMyma M
MuHHMyMa). HccnenoBaHue sieMEHTapHBIX (YHKIHWA Ha TOYKH JSKCTpEMyMa,
HauOoJbIIIEE U HAUMEHBIIIEe 3HAYCHUE C MOMOIILI0 MPOU3BOAHON. [locmpoenue
epaguxos Qynkyuii ¢ nomowpio npoussoousix. llpumenenue npouzeooHol npu
peuienuu 3a0ad.

[lepBooOpasnas. [lepsoobpasuvie snemenmapuvix  Gyukyui. Ilnowaos
Kkpugoaunetinoti mpaneyuu. DPopmyna Hviomona-Jlenbnuya. OnpedeneHnublil



unmezpan. Buiuucnenue niowaodeil niockux gueyp u ob6vemos men 8pawjeHusi ¢
HOMOWbIO UHMeESPala.

TI'eomempus

[ToBTOpeHue. Pemenne 3amad ¢ mpuMeHEHNEM CBOMCTB (DUTYp HA TUIOCKOCTH.
3ajauyn Ha JI0Ka3aTEIbCTBO M IMOCTPOEHUE KOHTpHpHUMEpoB. Mcmonb3oBaHuE B
3aa4ax NPOCTEMIIMX JIOTMYECKMX NpaBuil. PemeHue 3amad ¢ UCIONb30BaHUEM
TEOPEM O TPEYTrOJbHHUKAX, COOTHOLIEHWW B IMPAMOYIOJIBHBIX TpPEYTOJIbHUKAX,
(bakToB, CBSI3AHHBIX C YETHIPEXYTroJibHUKaMu. PellieHue 3aiad ¢ UCOIb30BaHUEM
(GakToB, CBSI3aHHBIX C OKpPY)XHOCTAMH. PelieHue 3agad Ha H3MEpEeHHs Ha
IUIOCKOCTH, BBIUMCJICHHE MJIUH W IUowanen. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsinnast crepeomerpusi. @urypel U uUx u3o0paxkenus (KyO, mupamuia,
npusMa). OcHosHvle nouamus cmepeomempuu u ux ceovcmea. CedeHus Kyda u
TeTpasapa.

Touka, mpsiMas ¥ IUIOCKOCTb B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUM M
CIIEACTBUA W3 HUX. DB3auMHOE pacnoJo)KEHHE NPSAMBIX M IIJIOCKOCTEH B
npocTpadcTBe. llapajulenbHOCTH MPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
N300pakeHne mpoCcTeNINX TPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosinusa Mexay purypamu B IpOCTpPaHCTBE.

VYrael B nipocTpaHcTBe. llepneHauKyIapHOCTD NPAMBIX U IIJIOCKOCTEN.

[Tpoekuust ¢urypsl Ha MIOCKOCTh. [IpU3HaAKU MEPHIEHANKYIAPHOCTH HPSIMBIX
U IJIOCKOCTEN B MPOCTpaHCTBE. Teopema o Tpex NepneHAuKyIspax.

MHoOrorpaHHHKH. [Tapamuenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
napaenenunena. Teopema [ludaropa B mpoctpanctse. Ilpusma u nupamuna.
[IpaBuiibHas mUpaMuia U NpaBwibHas mnpuszma. lIpsMas nupamuga. DIeMEHTHI
MIPU3MBI U IUPAMUBIL.

Tena BpameHus:: HWIMHIP, KOHyC, chepa u map. OCHOBHBIE CBOMCTBa
IpsIMOTO KPYTrOBOI'O LIWJIMHJpA, MNPSIMOro KPyroBoro konyca. M3o0pakeHue ten
BpAILEHHs Ha TUIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceueHUus KOHyca (napajiieivbHoe
OCHOBAHUIO U NPOX0OsUee yepes BepUiluny), cedeHus YuruHopa (napaileibHo U
NepneHOUuKyIapHo ocu), cevyenus wiapa. Pazeepmra yununopa u konyca.

IIpocmertiwiue KkomMOuHaYUYU MHO202PAHHUKOS U el 8PAULeHUSI MedHCO) COOOLL.
Briuncnenue 351eMeHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, 1uaroHani, yriibl).

[I;momaas TMOBEPXHOCTM NPABWIBHOM NHPAMUABI WU IPSIMOM IIPU3MBI.
[Inomans MNOBEPXHOCTH NPSIMOTO KPYrOBOTO LWJIMHIPA, IPSAMOIO KPYrOBOI'O
KOHYCa U 1apa.



[Tonsitue 06 ob6beme. OOBEM MUpPaMHUIBI U KOHYCA, MPU3MBI M ITAIUHAPA.
O6bem miapa.

Ilooobnvie mena 6 npocmparcmege. COOTHOUIGHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH ¥ 00beMaMu TTO0TOOHBIX TEII.

Heuoicenusa 6 npocmpancmee: NapaiieibHulli  NEPeHOC, YeHmpaibHAas
cumMmempus, CUMMempus OMHOCUMENbHO niockocmu, nosopom. Ceolicmea
osudicenuil. Ilpumenenue 08udiCeHUI NpU peuteHuly 3a0ad.

BekTopbl U koopamHaTthl B TpocTpaHcTBE. CyMMa BEKTOPOB, YMHOXXEHHUE
BEKTOpa Ha YHUCIIO, YTOJI MEXIy BekTopamu. KosumHeapHble W KOMIUTaHAPHBIC
BeKTOphl. CKransapHoe npouzsedenue 6ekmopos. Teopema o paznoxceHuu 6eKmopa
no mpem HeKOMNiaHapHviM eekmopam. CKansipHoe npoussedeHue 6eKmopos 8
Kkoopounamax. IlpumeHnenue 6ekmopos npu peuwleHuu 3a0a4y HA HAXOHCOeHUe
paccmosHutl, OuH, naowacel u 06vbeMos.

Vpaeuenue nnockocmu 6  mpocmpancmee.  Ypasnenue  cghepvi 8
npocmpancmee. Dopmyna 0N GLIYUCIEHUS PACCMOSHUS MeHCOYy MOUKAMU 8
npocmpancmeae.

Bepoamnocmo u cmamucmuxa. Paboma c oannvimu

[ToBTOpenue. Pemenue 3agad Ha TaONIMYHOE U Tpaduueckoe MpeacTaBICHHUE
JaHHBIX. VICrOIb30BaHNe CBOMCTB U XapaKTEPUCTUK YUCIIOBBIX HA0OPOB: CPEAHUX,
HauOOJIBIIETO U HAUMEHBIIIETO 3HAYEHUS, pa3Maxa, oucnepcuu. Pewenue 3aday Ha
onpeoenexue Yacmomsl U 8eposImHOCMU coovimuil. Buiuucnenue seposmuocmeti 6
ONbIMAX C PABHOBOZMONCHLIMU INeMEeHMAaApHbiMU ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuxu. Pewenue 3adau ma eviuucienue eeposimuocmei
He3aBUCUMBIX COObLIMUL, NpUMeHeHUe (GOPMYIbL  CNLONCEHUS BePOSIMHOCIELL.
Pewenue 3aoau c npumenenuem ouacpamm Oinepa, Oepesa 6eposImMHOCMEL,
gopmynvr Bepuynnu.

Yenosnasn eeposmuocmes. Ilpasuno ymmuooicenus eeposmuocmei. DPopmyna
NOJIHOU 8EPOSIMHOCTIU.

Juckpemusie cayuavinvle GeruyuHvl U pacnpeodenenusn. Hezasucumvle
caydatiHvle eenudunvl. Pacnpedenenue cymmuvl u npouzsedenus He3a8UCUMbBIX
CAYUAUHBIX GEIUYUH.

Mamemamuueckoe  oxcudanue U  Oucnepcus  CIy4auHou  BelUYUHDBL.
Mamemamuueckoe ooxxcuoanue U OUCHEPCUSL CYMMbL  CIYYAUHLIX — BEIUUUH.
I'eomempuueckoe pacnpedenenue. bunomuanvrHoe pacnpeoenienue u e2o c8oUCmad.

Henpepuisnvie ciyuatinvie senuuunsl. Ilonamue o niomHocmu 6eposmHoCHu.
Pasnomepnoe pacnpeoenenue.

Iloxazamenvroe pacnpedenenue, e2o napamempeol.



Ilousmue o mnopmanvhom pacnpeodenenuu. Illapamempol HOPMATLHOZO
pacnpedenenus. Ilpumepvl cryyaunblx 6eIUdUH, NOOYUHEHHbIX HOPMATbHOMY
3AKOHY (NO2peuHoCmb UsMepeHull, pOCm Yel08eKa).

Hepasencmeo Yebwviwesa. Teopema bepnynnu. 3axon oOonvuwux uucen.
Buvibopounwiii memoo usmepenus eeposmuocmetl. Ponv 3akona 6onvuux yucen 6
Hayke, npupoode u ooujecmee.

Koeapuayuss 0syx cayuaiineix eenuuun. Ilonamue o Kodapuyuenme
koppensyuu. Coemecmuuvle HAONOOEHUS O8YX CNYVUAUHLIX GeauyuH. Bwvibopounuiii
Ko3¢huyuenm xoppensayuu.

Yriay0sjeHHblii ypOBEHb

Anzebpa u nauana ananuza

[loBTOpeHune. Pemenue 3amad ¢ MCHOJB30BAHUEM CBOMCTB YHCENI U CHUCTEM
CUUCIICHUS, JNEIUMOCTH, JOJIEM M 4YacTed, MPOILEHTOB, MOJyJeH yucel. Pemienue
3aa4 C HCIOJB30BAHMEM CBOMCTB CTENEHEM W KOPHEW, MHOTOYJICHOB,
npeo0pa3oBaHUil MHOTOWICHOB M JIPOOHO-PAIIMOHAIBHBIX BhIpakeHU. PerieHue
3a/1a4 C MCIIOJIb30BaHUEM IPaJyCHOM Mepbl yria. Moayib 4ucia U €ro CBOMCTBA.
Pemenue 3amady Ha JBMKEHHWE W COBMECTHYIO palOTy, CMECH M CIUIaBbl C
MOMOIIBI0 JIMHEWHBIX, KBaJpaTHBIX U JPOOHO-pAllMOHANIBHBIX YpPaBHEHUM M HX
cucteM. PenieHre 3aa4y ¢ MOMOIIBIO YHUCTOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJAHOW TMEepPEeMEHHOW, ¢ MPUMEHEHHEM H300paKCHHSI YUCIOBBIX MPOMEXKYTKOB.
Pemenne 3amay C MCHOJB30BAHMEM YHCIOBBIX (YHKIMA M HX TpaUKOB.
Hcnonb3oBanne CBONCTB W TPaUKOB JMHEHHBIX M KBAJIPATHUYHBIX (PYHKIUH,

oOpaTHOM NPOMOPLHOHATEHOCTH W (PYHKIUU y=x. ['paduueckoe pereHue
YpaBHEHUW W HEpaBeHCTB. lcronp3oBaHWe omnepanuid HaJl MHOXECTBAMHU H
BBICKA3bIBAHUSAMU. VICMOJIb30BAaHUE HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOU
MEPEMEHHOM, YHUCIIOBBIX TPOMEXKYTKOB, HUX OOBEAMHEHUN U TepeceyeHui.
[Ipumenenue mpu perieHuu 3a7ad CBOMCTB apu(PMETHIECKON U reOMETPHIECKON
MPOTPECCUH, CYMMHUPOBaHUS OECKOHEUHON  CXOMSIIEHCS T'€OMETPUUYECKON
IIPOTPECCHH.

OcHnosnasa meopema apugmemuxu. Ocmamrku u cpasHeHus. Aneopumm
Esexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. Q-uunvle
cucmemsl cuucienus. Oyukyus Jinepa, Yucio u cymma oeaumeneti HamypaibHO20
yucaa.

Pannannas Mepa yria, TPUTOHOMETPUYECKAS OKPYXHOCTb.
Tpuronomerpuueckne (GyHKIMU uucen W yriioB. DopMynbl TPUBEIACHUS,
CJIOKEHUSI TPUTOHOMETPUUIECKUX (PYHKITUH, POPMYIIBI TBOWHOTO U TOJOBUHHOTO
aprymenta.  IIpeoOpazoBaHre  CymMMbl,  pPa3HOCTH B  IPOU3BEICHUE
TPUTOHOMETPUUECKUX (PYHKIINI, 1 HA0OOPOT.



Hymu  ¢yHKIIMM, TPOMEXKYTKHM  3HAKOTIOCTOSHCTBA,  MOHOTOHHOCTb.
HauGonbiiee u HanMmensblnee 3HaueHue (GyHkiuu. [lepuoanueckue GyHKUIUMUA U
HauMEHbIIMN Tiepuojl. YeTHble U HeueTHbIe PYHKIMU. PyHKYUU «OpoOHAsA Yacmb

uuciay Y= {X} U «yenas 4acmo yuciay Yy = [X] :

Tpuronomerpruyeckue (QyHKIIMM YUCIOBOTO apryMEeHTa Yy =COSX, Y=sinX,
y=tgx, y=ctgx. CBoiicTBa u rpad)uku TPUTOHOMETPHUUECKUX (PYHKITHI.

OOpaTHbIe TPUTOHOMETpPUYECKHE (DYHKIMHU, UX TJIaBHBIC 3HAUECHHUS, CBOWCTBA
" rpaduxmu. Tpuronomerpuueckue YpaBHEHHSL. OnHopoHBIE
TPUTOHOMETPUYECKHE YpaBHEHUs. PellleHne mpoCcTEeHIIMX TPUTOHOMETPUUYECKHX
HepaBeHCTB. [Ipocreiinme cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUN.

CremneHb ¢ IEWCTBUTENIBHBIM TOKA3aTENEM, CBOMCcTBa cTeneHu. IIpocrelimue
NOKa3aTelibHble YpaBHEHHMs W HepaBeHCTBA. llokazarenbHas ¢QyHKUMS U €€
cBoiicTBa U rpaduk. Uucno ¢ u GyHkuus y=e*.

Jlorapudwm, cpoiicTBa morapudma. JlecATUUHBIA U HATYpAJIbHBIN JIOTapudM.
[IpeoOpazoBanue norapupmMuiecKux BoIpaxkeHui. Jlorapupmuueckre ypaBHEHUS
u HepaBeHcTBa. Jlorapudmudeckas QyHKIMS U ee CBOMCTBA U rpaduK.

CreneHHast pyHKIUS U €€ CBOMCTBa U rpaduk. MppaunoHanbHble ypaBHEHUS.

[lepBrUuHBIE TPEACTABICHHUS] O MHOYKECTBE KOMIUIEKCHBIX YHUCEIN. [leticmsus ¢
KOMNIeKcHuIMU yuciamu. Komniexcrno conpsircennvie uucna. Mooyns u apeymenm
yucna. Tpueonomempuueckas gpopma Komniekcnozo yucia. Pewenue ypasnenuil 6
KOMNJIEKCHBIX YUCTAX.

Meton uHTEpBanoOB [ peuieHus HepaBeHCTB. [IpeoOpa3oBanus rpaduxos
GyHKIUMI:  cOBUT, YMHOXKEHHE Ha  YHUCIO, OTPaXEHHUE OTHOCUTENIbHO
KOOpPJIMHATHBIX ocel. ['paduueckne MeToAbl pelieHus ypaBHEHUH U HEPaBEHCTB.
Pemenue ypaBHEHUH M HEPABEHCTB, COJEPKAIIMX IMEPEMEHHYIO TMOJ] 3HAKOM
MOIYJIS.

CuctemMbl  TOKa3aTeNbHbIX, JOTapuPMUUYECKUX U  UPPALUOHAIBHBIX
ypaBHeHUH. CUCTEMBI TOKA3aTENbHBIX, JOTAPUIMUUYECKUX W HPPAMMOHATHHBIX
HEPaBEHCTB.

B3aumuo oOpatabie Gyukmun. ['padguku B3auMHO 0OpaTHBIX (GYHKITUH.

YpaBHEHUS, CHCTEMBI YPAaBHEHUN C IAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuii cmenenu eviwe 2
cneyuanvHvlx  6u0os. Teopema Buema, meopema bFe3zy. I[lpusooumvie u
Henpugooumvie MHozounenvl. OcHogHasi meopema ancebpvl. Cummempuueckue
MHo2oUNeHbl. [lenouucnennvie u Yyeno3HauHbvle MHO204IeHbL.

Huoganumoswvt  ypasnenus. Ilenuvie Opobu. Teopema Depma o cymme
K8aopamoe.

Cymmbl u psidbl, MEMOObL CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.



Teopembi 0 npubnudicenuy OeticmeumenbHuIX Yucel payuoHaIbHbLMU.

MHnoocecmea na KOOpOUHAMHOU NIOCKOCTIU.

Hepagencmeo Koww—Bynakoeckozo, nepasencmeo Hencena, nepasencmsa o
CPEOHUX.

[Tonsitue mpenena ¢ynkuun B TOukKe. [lomamue npedena @yHkyuu 6
beckoneunocmu. Acumnmomul epagpuxa @gyuxkyuu. Cpasnenue 6eCKOHEUHO MAbIX
u beckoneuno Oonvwux. HempepbiBHOCTh (yHKUMU. Ceouicmea HenpepviGHbIX
@ynxyuii. Teopema Betiepuumpacca.

Huddepentiupyemocts  dyukiuu. IlpousBogHas (QyHKIMM B TOYKE.
KacarenbHas k rpaduky ¢yHkuuu. ['eomerpuyeckuid u (U3HMUECKUN CMBICIT
POU3BOAHOU. [Ipumenenue npouzeooHotl 6 gusuke. IIpon3BoIHBIE dJIEMEHTAPHBIX
¢ynkuuid. [IpaBuna nuddepenmupoBanus.

Bropas npousBoHast, €€ TeOMETPUYECKUNA U (PU3NUECKUI CMBICIL.

Toukn 3KkcTpemyma  (MakcuMymMa W MuUHUMyMa). HMccienoBaHue
AIIEMEHTApHBIX (YHKIHMM Ha TOYKHA 3IKCTpEMyMa, HaumOOJbLIEe M HAaWMEHbIIEE
3HaUE€HHE C TMIOMOINbIO TMPOU3BOJIHON. [locmpoenue epagurkos @yHKyull ¢
nOMOWbIO  Npou3eoonsix. IllpumeneHue npouzeoOHOU nNpu peuwieHuu 3a0ay.
Haxoorcoenue sxkcmpemymoe hynkyuii HeCKOIbKUX nepemMeHHbIX.

[IepBooOpazHas. Heonpenenenusiii UHTErpal. [IepBooOpazubie
aneMeHTapHbIX (yHkiuil. [lmomane xpuBonuHenHOW Tpanenuu. ®dopmyna
Hrerorona-Jleitonuna.OnpeneneHuplii MHTErpall. Buiyucienue niowaoei nioCKux
Guzyp u 06vemos men 8paujeHusi ¢ NOMOUbIO UHMESPATd.

Memoowi pewienus (hyHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

T'eomempusn

[ToBTOpenue. Pemienwe 3amady ¢ HMCHOIB30BAHHEM CBOMCTB (UTYp Ha
IJIOCKOCTU. Pelienue 3amad Ha I0Ka3aTelbCTBO M MOCTPOCHUE KOHTPIPUMEPOB.
[IpumMeHeHne  MpPOCTEMIIMX  JIOTMYECKMX  mNpaBwil. Pemenwe 3amad ¢
HCIIOJIb30BAaHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOIIEHUH B MNPAMOYIOJIBHBIX
TPEYroJIbHUKAaX, (PaKTOB, CBA3aHHBIX C YEThIpeXyrojbHUKamu. Pelmienue 3amau c
WCIIOJIb30BaHUEM (DaKTOB, CBSI3AHHBIX C OKpPY)KHOCTSAMH. Pemienuwe 3amad Ha
U3MEPEHHsI Ha IJIOCKOCTH, BBIYMCIECHHS JUIMH M IUIOIIanel. Pewenue 3aoau c
HOMOWBIO BEKMOPO8G U KOOPOUHAM.

Harnsnnasa crepeomerpus. [Ipusma, napamenenunesn, nupaMmuaa, TETpasap.

OCHOBHBIE MTOHATHUS TEOMETPUHU B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U
ciencTBus U3 Hux. Ilonsamue 06 akcuomamuyeckom memooe.

Teopema Menenas ona mempasopa. IloctpoeHre ceueHU MHOTOTPAHHHKOB
Meronom cienoB. LleHtpambHOe mpoexthpoBanue. IlocTpoeHue ceueHun
MHOTI'OTPaHHUKOB METOJIOM IIPOEKLIUM.



CkpermuBarouecs: NpsMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMU. Memoowi
HAXO0XHCOEHUSL PACCMOAHUL MeNCOY CKPEUUBATOUWUMUCS NPAMBIMU.

TeopeMbl 0 mMapayuIENbHOCTH MPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
[TapamnenbHO€ IPOECKTUPOBAHKE U U300pakeHue puryp. I'eomempuueckue mecma
MoYex 8 NpoCmpancmee.

[leprieHIUKYIISIPHOCTD IpSAMOU 51 IIJIOCKOCTH. OpTtoronasibHoe
npoekTupoBanue. HakioHHble 1 npoekuun. Teopema o Tpex NepneHIuKyJspax.

Buowvr mempasopos. Opmoyenmpuueckuut mempa’op, KApKACHbuLU mempasop,
pasrocpannslit. mempal’op. Ilpsamoyeonvuolii mempasop. Meouanvt u bumeouarsl
mempasopa.

Jlocmpausanue mempasopa 0o napanieienuneod.

Paccrosnua Mexny ¢urypamu B npoctpancTBe. OOWUN NEpHEHAUKYIIAP
JIBYX CKPEILMBAIOIIUXCS MPSAMBIX.

Yrnel B mpoctpancTtBe. IlepneHaMKylspHblE IUIOCKOCTH.  [lnowaow
opmozonanvhou npoexkyuu. llepnenouxkynaproe ceuenue npusmvl. Tpexespanusiii u
MHocoepannbi y2on. Ceolicmea naocKux y2noe mHozocpannoz2o yaia. Ceoticmea
NJIOCKUX U 08Y2PAHHbBIX Y2108 MpexespanHozo yena. Teopemvl KoCuHycoe u CuHycos
0JIs1 mpexepanHo2o yaid.

Bunbl MHOrOrpaHHUKOB. Pazeepmiu mHozoepannuxa. Kpamuaiiwiue nymu na
NOBEPXHOCMU MHO202DAHHUKA.

Teopema Ounepa. IlpaBunbHBIE MHOTOTPAHHUKH. /[BolicmEeHHOCMb
NPABUTILHBIX MHO202PAHHUKOS.

[Ipusma. Ilapannenenunen. CpoiicTBa mapaienenumnena. [IpsaMoyroiabHbIi
napasuienenunes. HakioHHbIE TPU3MBL.

[Tupamuna. Buasl nupamMu. DJI€MEHTHI TpaBUILHON NUpamMuibl. [Tupamuibt
C pPaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsSIMH, UX OCHOBHBIE CBOMCTBA.

[1101maam noBepXHOCTE MHOTOTPaHHUKOB.

Tena BpaleHus: UUIMHAP, KOHYC, ap U cgepa. CedeHus: UMIMHAPa, KOHyca
u mapa. [1lapoBoii cermeHT, mapoBoii CJIOH, IIAPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMuia U yCEYEHHBIN KOHYC.

Dnemenmul chepuyeckou 2eomempuu. Konuueckue ceuenus.

KacarenbHbie mpsiMble W TUIOCKOCTH. BmucaHHbie M oOmMCcaHHBIE CQEph.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

BekTopbl n koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
VYron mexay BekTopamu. CKalsipHOE TPOU3BECHUE.

YpaBHeHne miaockoctu. Gopmyiia pacCTOSHUAS MEXKIY TOYKAMHU. Y PaBHECHHUE
cheprl. @opmyna paccmosnus om mouku 00 niaockocmu. Cnocodwvl 3a0anust
NPAMOU YPABHEHUAMU.
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Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPO8 U
MemoOoM KOOpOUHam. IneMeHmyl 2e0Mempuu Macc.

[Tonsitue o6bema. OObeMbl MHOTOrpaHHUKOB. OOBEMBbl TeN BpallCHUS.
Axcuomvl obvema. Bvieoo gopmyn ob6vemos npsamoyeoivHo2o napanieienuneod,
npusmol U nupamuovl. Popmynvl 0is1 HaxodxHcoeHus: 0ovema mempasopa. Teopemuvl
00 omHoweHUsAX 06BLEMO8.

Ipunooscenuss unmecpana K BbIYUCIEHUIO 00BEMO8 U NOBEPXHOCMell mei
spawenus. Ilnowaov cghepuueckoeo nosaca. Obvem wiaposoco cros. Ilpumenenue
00veM08 npu peueHuu 3a0au.

[Tnomans chepsl.

Pazeepmra yununopa u xonyca. Ilnomaas NOBEpXHOCTH IUIUHIPA U KOHYCA.

KoMOunHaImm MHOTOTPaHHUKOB U TEJT BpaIlCHUS.

[Tonobue B mpoctpanctse. OTHOIIEHHE 00BEMOB U IJIOIAICH TTOBEPXHOCTEH
NoJI00HBIX (Uryp.

Heuogwcenusi 6 nmpocmpancmee:  nNApaiieNbHulii  NEPEeHOC,  CUMMEMPUs
OMHOCUMENbHO NIOCKOCMU, YEHMPATbHASL CUMMEMPUs, NOBOPOM  OMHOCUMENbHO
NPAMOLL.

Ilpeobpazosanue nooodbus, comomemus. Pewenue 3adau Ha niockocmu c
UCNONIL308AHUEM CMEPEOMEMPUUECKUX MEMOOO08.

Bepoamnocms u  cmamucmuka, J02uka, meopus 2cpagoe u
KOMOuHamopuka

[ToBTOopenue. Hcnonp3oBanue TaOnMII W OUarpamMMm Ui TMPEACTaBICHUS
JNaHHbIX. PemeHne 3amady Ha NOPUMEHEHHUE OINMCATENIBHBIX XaPAKTEPUCTUK
YHUCJIOBBIX HaOOPOB: CPEIHMUX, HAMOOJBIIIETO W HAUMEHBIIIETO 3HAUYCHMSI, pa3Maxa,
JUACTIEPCUUA U CTAaHAAPTHOIO OTKJIIOHEHUs. BbIUuMClIeHHME 4acTOT U BEPOSITHOCTEU
coObITHI. BbluuciaeHne BEpOSTHOCTEH B OMNBITAX C PABHOBO3MOXKHBIMU
AJIeMEHTapHbIMU ucxonamu. Mcmosib3oBaHHe KOMOMHATOpUKU. BbluncieHue
BEPOSITHOCTEM HE3aBUCUMBIX COObITUN. Mcmonb3oBaHue (GOpMynbl CIIOKEHHUS
BEpPOSTHOCTEH, TuarpamMm Ditiepa, 1epeBa BEposITHOCTEH, hopmyiibl bepHyin.

Beposimnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposimuocmen.

VYcioBHas BepoATHOCTh. l[IpaBuio ymHOxkeHust BepositTHOocTed. Dopmyna
nojHou BepositHocTu. Dopmyna barieca.

JIuckpeTHbIe CiydailHble BEJIMYMHBI W pacnpenencHus. (COBMECTHbIE
pacopenenenusi. PacnpeneneHne CyMMbl W NPOU3BEACHUS  HE3aBHUCHUMBIX
CJIy4YaWHBIX BEJIWYMH. MaTeMaTH4YeCKOE OXKHUIAHUE U JUCIEPCHUS CIy4auHOU
BEJIMYMHBI. MareMaTu4yeckoe OXUIJAHUE U JUCHEPCUsl CYMMBI CIIyYaWHBIX
BEJIMYMH.
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bunapnas cinydarHas Benu4uHa, pacnpenenenne bepnymm.l eomerpuueckoe
pacnpeneneHue.  bUHOMHManbHOE — paclnpelesieHhe W €ro  CBOKCTBA.
l'unepeeomempuueckoe pacnpedenerueu e2o c8oUCMaA.

HenpeppiBHblE ciydaiiHble BeNWYHMHBL. [1IOTHOCTH BeposTHOCTH. DyHKIUSA
pacnpeneneHusi. PaBHOMepHOe paciipesiesieHue.

lloxazamenvroe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmaibHOE pacrpenesieHue.
@yuknus Jlammaca. IlapameTpbl HopManbHOrO pacnpeaeneHus. llpumepsr
CIIy4allHbIX BEJIWYMH, [OJAYUHEHHBIX HOPMAJIbHOMY 3aKOHY (IOrPEIIHOCTh
U3MEpPEHUI, POCT YesoBeka). [lenmpanvras npedenvHas meopema.

Hepasencmeo Yeowviuesa. Teopema Yebviwesa u meopema beprynnu. 3axon
bonvuiux yucen. Bvibopounviti memoo usmepenusi geposmuocmei. Ponv 3axona
OobUIUX YUCeT 8 HaYKe, Npupooe U oowecmae.

KoBapuanusa nByx ciydaiiHeix BenuuuH. Ilonstue o koadduimeHte
koppessinuu. CoBMECTHbIE HAOMIOAEHUS JBYX CIyYallHBIX BEJIUUUH. Bulibopounblil
K03 puyuenm xoppenayuu. Jluneiinas peepeccus.

Cmamucmuueckasa eunomesza. Cmamucmuka Kpumepus U ee YpPOBEHb
sHauumocmu. Ilposepka npocmetiwiux cunomes. mnupuyeckue pacnpeoenenus u
UX C653b ¢ meopemuiecKkumu pacnpeoenenusamu. Paneosas koppenayus.

Ilocmpoenue  coomeemcmeuu.  HHvexkmushvie  u  CIOPpbEKMUBHbIE
coomeemcmeus. buexkyuu. /[uckpemnas nenpepvienocms. [Ipunyun /fupuxe.

Koouposanue. /[gouunas 3anuce.

OcHosHble nousmus meopuu epagos. /lepeswvs. [leouunoe depeso.
Csaznocmos. Komnonenmor ceéaznocmu. Ilymu na epaghe. Diineposwt u
I'amunemonogvl nymu

Mecmo yueonoil oucyuniunul 6 yueoOHoM niane

B cootBerctBue ¢ VII ( oyHOo - 3aounHas ¢opma OOydeHUS) MMCIMILIMHA
IT1/1.01 Maremaruka paccuntaHa Ha 234 yaca B roj, B TOM 4YHcie B 1 cemecrpe:
204 — nexknuu, ypoku,84 — TMpaKTHUYECKUE 3aHATHS, 2 4 B Hemento; 60u —
camocTosATenbHas paboTa,8u—KkoHCynbTanuu; Bo 2 cemectpe: 10u — nexiuwm,
ypoku, 304 — mpakTUUecKHe 3aHATHS, 2 4 B HeNento;, 924 — caMOCTOSITeNIbHAS
pabora, 64 — KOHCYJIbTAIUH.

Ilnanupyembie pe3yabTaThl 00y4YeHUSs

B pesynprate wn3ydyenus yueOHOW AMCUMILIMHBI MartemaTthka Ha YpOBHE
cpeaHero ooiiero oopa3oBaHus:
OOyuaromuiics Ha 6a30BOM YPOBHE HAYUUTCH:
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Alee6pa U Hauaia anaausa

Yucna u GbIPDAINCECHUA
OHCpI/IpOBaTI) ITOHATHUAMMN .

IEJI0€ YHCII0, JCIUMOCTh Yhcesl, OOBIKHOBEHHAs! JAPOOb, JACCATHYHAS IPOOb,
palMoHaNbHOE YHCIIO, NPUONMKEHHOE 3HAYCHHWE YHCNIA, YacTh, JOJIA,
OTHOITIICHUE, TPOIICHT, IIOBHIIICHUE U TIOHWKEHHUE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MacIITaO;

omepupoBaTh Ha 0a30BOM ypOBHE TMOHATHUSAMH: Jorapudm  dmcIa,
TPUTOHOMETPHUUYECKAsT OKPYKHOCTh, TpajJyCHas Mepa yria, BeIWYWHA YTJa,
3aJIaHHOTO TOYKOW HA TPUTOHOMETPHUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHTEHC ¥ KOTAHTECHC yTJI0B, HMEIONTUX MPOU3BOJILHYIO BETUIHHY;

BBITIOJTHATh apuU(METUUECKHE JIEUCTBUSA C IEIbIMH W  PallMOHAIBHBIMHU
YHCJIaMH;

BBITIOTHATh ~ HECIIOKHBIE  TIpeoOpa3oBaHUs  YHCIOBBIX  BBIPAKCHHM,
COJIepIKaIllMX CTEIICHH YHCel, MO0 KOPHH U3 Yuce, JIMOO0 JorapudMbl Yncel;
CpaBHUBATh paIllMOHAILHBIE YUCIIa MEXKIY COOOM;

OIICHUBATh W CPaBHMBATh C pAIMOHAIBHBIMM YHCJIAMHU 3HAYCHHUS IEJIbIX
CTEIICHEH Yucesl, KOpHEeH HaTypajabHON CTENEHU M3 YUCe, JOTapu(pMOB YHCE
B ITPOCTHIX CITyYasiX;

M300pakaTh TOYKAMHU Ha YHCIIOBOM NPSIMOM IIEJIbIC W PAIlMOHAIBHBIC YHCIIA;
N300pakaTh TOYKAMH HA YHUCIIOBOW MPSMOMW IEbIe CTENEHU YHCEN, KOPHH
HATypaJbHOUN CTETICHHW M3 YHCEI, JJOrapu(PMBbI YUCET B IPOCTHIX CIyUasx;
BBHITIOJIHATh HECIIOKHBIC TPEOOpa3oBaHUs IENIbIX W APOOHO-pAIMOHATBHBIX
OYKBEHHBIX BBIpa)KCHHIA;

BBIpakaTh B IPOCTEHIUX CIy4asX M3 PABEHCTBA OJIHY TEPEMEHHYIO uepes
ApyTHe,

BBIYUCIISITH B TMPOCTBIX CIIy4dasx 3HAUCHUS YHCIOBBIX W OYKBEHHBIX
BBIpaKEHUH, OCYIIECTBIISA HEOOXO0IMMbIE ITOJICTAHOBKU U MPE0OPa30BaHMS;
n300pakaTh CXEMAaTHYECKU YTOJI, BETMYNHA KOTOPOTO BBIpaXke€Ha B rpaaycax;
OIICHMBATh 3HAKM CHHYCa, KOCWHYCAa, TAaHT€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB;

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemoas.

BBITIOJIHATH BBIUMCIIEHUS MPU PEIICHUN 3a]1a4 MPAKTUYECKOTO XapaKkTepa,
BBITIOJTHATh MPAKTUYECKUE PACUEThl C UCIOJIB30BAaHUEM IMPU HEOOXOJIUMOCTH
CIIPABOYHBIX MaTEPUAJIOB U BEIYUCIIUTEIBHBIX YCTPOUCTB;

COOTHOCUTh peaJIbHbIe BEIIMYMHBI, XapAKTEPUCTUKU OOBEKTOB OKPYIKAIOIIETO
MHPA C UX KOHKPETHBIMU YMCJIOBBIMH 3HAYCHUSAMU;

WCITIOJIb30BATh METOJIbI OKPYTJICHHS, TPUOIMKEHUS ¥ IPUKUIKH TIPU PEIICHUH
MMPAKTUYECKUX 3a7a4 TOBCEHEBHOM KU3HU.

Ypasnenusa u nepasencmea
— Pemarp nuHElWHbIE YPaBHEHUS U HEPABEHCTBA, KBAJAPATHBIE YPABHEHUS;
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pemrath Jorapudmudeckue ypaBHeHus Buna log, (bx + ¢) = d u mpocrefimme
HepaBeHCTBa BHa 10gax<d;

pelIaTh MokasaTebHble ypaBHeHus, Buja a>*°=d (rge d MOXHO HpeaCTaBUThH
B BHJIE CTCIICHU C OCHOBAHUEM @) M IMPOCTEUIITNE HepaBeHCTBa Buaa a'<d (e
d MO’KHO TIpEJICTaBUTH B BHJIC CTCIICHH C OCHOBAHUEM 4);.

MIPUBOUTH HECKOJIBKO MMPUMEPOB KOPHEH MPOCTEHUIIIETO TPUTOHOMETPHIECKOTO
ypaBHEHHs BHa: SinX = a, COS X = @, tgx = a,Cctgx = a, rae a — TabJuvHOe
3HAYCHUE COOTBETCTBYIOLICH TPUTOHOMETPHUCCKON (DYHKITHH.

B noeceonesnou sxcusHu u npu uzydeHuu opyux npeomemos:
COCTaBJISITh M pEUIATh YPAaBHEHUsS M CUCTEMbl YPABHEHUM I[IPU pELICHUU
HECJIOKHBIX MMPAKTUYECKUX 3aa4.

Dynkuyuu

OnepupoBath Ha ©0a30BOM YpPOBHE TMOHATHSMU: 3aBUCUMOCTH BEJIMYMH,
(yHKUHMS, apryMEHT U 3HaueHue (PyHKIHH, 00JIaCTh ONPEIETIECHUS U MHOXKECTBO
3Ha4YeHUN (PyHKIMH, rpadK 3aBUCUMOCTH, Tpaduk GyHKUHH, HYJIU (PYHKIIUH,
MPOMEKYTKA 3HAKOMOCTOSHCTBA, BO3PAaCTaHWE HA YHCIOBOM IMPOMEKYTKE,
yObIBaHHE HA YMCIIOBOM IPOMEXKYTKE, HAauOOJbllIee U HAaUMEHbIlIEEe 3HAUCHUE
(YHKIIMM Ha YKCIOBOM IIPOMEXYTKE, IeproaruecKas GyHKLUs, IEPUOT;
onepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSAMM: HpsMas U oOpaTHas
OPONOPLUUOHATIBHOCTh  JIMHEWHAs, KBaJpaTuyHas, Jorapudpmuyeckas U
MoKa3aTesbHask PyHKIUU, TPUTOHOMETPUYECKUE (DYHKIINHY;

pacno3HaBaTh TpauKH BJIEMEHTapHbIX (QYHKUUNA: TOpsAMOM H 0OpaTHOU
MPONMOPIUOHAIBHOCTH, JIMHEWHOM, KBAJPaTUYHOM, JOrapu@MUYecKol Hu
MOoKa3aTeNbHON (DYHKIIMM, TPUTOHOMETPUYECKUX (PYHKIUH;

COOTHOCUTh TpapUKA DIIEMEHTAPHBIX (PYHKIUW: MNpAMOA ©  OOpaTHOM
MPOIMOPIIMOHATILHOCTH, JIUHEHHOM, KBaapaTHYHOM, JIorapudMHUUECKO U
MOKa3aTeNbHON (PYHKIMI, TpuroHoMmeTpuyeckux (QyHkuii ¢ Qopmynamu,
KOTOPBIMU OHHM 33/1aHBbI;

HAaXOJIUTh MO rpauKy NpUOIHKEHHO 3HaUEHUS! (PYHKIMH B 33JaHHBIX TOYKAX;
ompenensTh Mo rpaguky cBoiicTBa (GyHKUMH (HYJIH, HPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MMPOMEKYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAMMEHbIINE
3HA4YEHUS U T.IL.);

CTPOUTH 3CKHU3 Tpaduka PyHKINU, yIOBIECTBOPSIONICH NMPUBEICHHOMY HAa0Opy
yCIIOBUM (MPOMEXYTKH BO3pacTaHus / yObIBaHMs, 3HAueHHE (QYHKIUHU B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

onpenensaTh Mo rpapukaM CBOMCTBA peasibHbIX IMPOIIECCOB M 3aBHUCHUMOCTEN
(HanOonplIMe W HAUMEHBLINE 3HAYEHUS, MPOMEXYTKH BO3pacTaHUs U
yObIBaHUS, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYyalUHU.

Inemenmol MamemamuyecKko20 aHAIU3A
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— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: TPOU3BOAHAS (YHKIIUU B TOUKE,
KacarenibHas K rpaduky QyHKINH, TPOU3BOIHAS (YHKIINH;

— ONpeAeNaTh 3HAYEHUE MPOU3BOAHOM (GYHKIHUM B TOYKE IO H300paKEHHIO
KacaTeJIbHOU K rpaduKy, IPOBEJICHHON B 3TOM TOUKE;

— pelaTh HECJOXHbIE 33/J1a4d Ha MPUMEHEHHE CBSI3U MEXIY MPOMEKYTKaMHU
MOHOTOHHOCTH M TOYKaMH JKCTpeMyMa (YHKIWH, C OJHOH CTOPOHBI, U
IPOMEKYTKaMU 3HAKOTIOCTOSTHCTBA M HYJISIMHU TTPOU3BOJAHON 3TOM (PYHKIIUU — C
IPYTOW.

B noeceonesnou sxcusHu u npu uzydeHuu opyux npeomemos:

— MoJb3ysich rpaduKamMu, CpaBHUBATh CKOPOCTH  Bo3pacTaHus (pocra,
MOBBIIICHUS, YBEJIWYECHHS W T.I.) WIM CKOPOCTH YyObIBaHus (TajeHus,
CHIDKEHUS, YMEHBIIIEHUS | T.I1.) BEIMYMH B PEAIbHBIX MPOIECCax;

— COOTHOCHTH IrpapMKu peasbHBIX MPOIECCOB U 3aBUCUMOCTEH C MX OTMCAHUSIMH,
BKJIIOUYAIOIUMHU  XapaKTEPUCTUKH CKOPOCTH U3MeHeHHus: (OBICTpBIA pocCT,
TUTABHOE MOHMKEHUE U T.11.);

— HCIMOJb30BaTh TpauKU peaJbHBIX MPOIECCOB ISl PEUICHUS HECI0XKHBIX
OPUKJIAJAHBIX 3a/7a4, B TOM YHCIE Ompeenss mo rpaduky CKOpOCTh X0ja
nporuecca.

Teopu;l eepwlmnocmeﬁ u cmamucmuka, jiocuka u Koméuuamopulca

— OmnepupoBath Ha  0a30BOM  YpPOBHE OCHOBHBIMH  OMHCATEIbHBIMU
XapaKTEPUCTHKAMU YHCJIOBOTO Habopa: cpeiHee apudmeTrueckoe, MenuaHa,
HauOoJIbIIIEE U HAUMEHbIIIEE 3HAUYCHHUS;

— OIepupoBaTh Ha 0a30BOM YypOBHE IMOHATHSAMHU: YacTOTa M BEPOSTHOCTH
COOBITHSI, CITy4allHBIA BBIOOP, OMBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH;

— BBIYHUCIISITH BEPOSTHOCTU COOBITHI HA OCHOBE MO/ICUETA YHUCIIa UCXOOB.

B nosceonegnotl sicuznu u npu uzyyeHuu opy2ux npeomemos.

— OIICHMBaTh M CPaBHMBATh B TMPOCTHIX CIIy4yasix BEPOSATHOCTH COOBITUHA B
pEaJIbHOW )KU3HU;

— 4WTaTh, COMOCTABJIATh, CPABHHBATh, WMHTEPIPETUPOBATh B MPOCTHIX CIIy4asx
peaibHbIe JaHHbIE, IPEICTaBICHHbIE B BUJIE Ta0OJUII, JUarpamMmM, rpauKoB.

Texcmoenie 3a0auu

— PemaTe HECOXKHBIE TEKCTOBBIC 3aJ]a4M PA3HBIX TUIIOB;

— aHaANM3WPOBATH YCJIOBHE 3aadyd, MPU HEOOXOJUMOCTH CTPOUTH ISl €€
pELICHUsI MAaTEMATUYECKYIO MOJIEIIb;

— TOHMMAaTh M  HCIOJB30BaTh JJIA  PpCEIICHHS 3adaud  HHQpOpMaImuio,
MpEeACTaBICHHYI0O B BHJIE TEKCTOBOM M CHMBOJIBHOM 3alMCH, CXEM, TaOJIHII,
nuarpamm, rpauKoB, pUCYHKOB;

— JEWCTBOBATH IO AJITOPUTMY, COAEPKAIIEMYCS B YCIIOBUM 33/1a4H;

— HCIOJIB30BATh JOTHYECKUE PACCYNKIACHHUS ITPU PELICHUU 3a/1a4HU;
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— paboTaThb C M30BITOUYHBIMH YCJIOBHSIMH, BBIOMpas u3 Bced uH(pOpMaluH,
JaHHBIE, HEOOXOAUMBIE VISl PEIICHUS 3a/1a4u;

— OCYILECTBIIATh HECIOXHBIA MepeOOp BO3MOXKHBIX pELICHUM, BhIOMpas U3 HUX
ONTHUMAJIBHOE IO KPUTEPUIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

— aHAJIM3UPOBATh M HWHTEPIPETHUPOBATH MOIYUYCHHBIC PEUICHHS B KOHTEKCTE
YCIIOBUS 33]]a4i, BEIOMPATh PEIICHNUs, HE MPOTUBOPEYAIe KOHTEKCTY;

— peuiaTh 33Jja4l HA pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/I0K U T.I1.;

— peuiaTh HECJOXKHBIE 3a/1aud, CBSI3aHHBIC C JIOJEBBIM y4acTHUEM BO BIIAJICHUU
bupmoit, mpeAnpusTUEM, HEBUKUMOCTHIO;

— pemath 33Jaud HAa MPOCTHIE MPOICHTHI (CUCTEMBI CKUAOK, KOMHCCHHM) M Ha
BBIYHCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKIJIAJOB, KPEIUTOB U
UTIOTEK;

— pemath NpakTUYECKUE 3aJaud, TPEOYIOUIME HCIOJIb30BAHUS OTPHULATENIbHBIX
qycesl: Ha ONpEJEICHUE TEeMIIepaTypbl, Ha ONpEJEICHUE IOJOKEHHUS Ha
BPEMEHHON OCH ([0 HalIeW 3pbl U MOCJE), HA JBUKEHHUE JEHEKHBIX CPEICTB
(mpuxon/pacxon), Ha ONpeeNIeHUE MTyOUHBI/BBICOTHI U T.I1.;

— HCIOJIb30BaTh MOHATHE MaciiTada Jisl HAaXOXKJICHUS PACCTOSHUU W JJIMH Ha
KapTax, MjIaHaX MECTHOCTH, IUIaHaX MOMEMICHW, BBIKpOMKaX, Mpu paboTe Ha
KOMIIBIOTEPE U T.II.

B noeceonesnou sxcusnu u npu usydenuu opyux npeomemos:

— pemarh HECJIOXKHBIE NPAKTUYECKUE 3a/layd, BO3HUKAIOIIME B CHUTYaLUsX
ITIOBCEHEBHOM KU3HU.

T'eomempusn

— OnmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: TOUKa, MpsiMasi, TJIOCKOCTH B
NPOCTPAHCTBE, TApaUICIbHOCTh W TEPICHIUKYISAPHOCTh  TPSIMBIX |
IJIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHKOB (IIpW3Ma, MUPaMHIA,
MPSIMOYTOJIHBIN Napaijiesienunen, Kyo);

— u300paxaTh Hu3y4aemble (QHUTYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Bua cBepxy, COOKy, CHU3Y;

— U3BJIEKaTh MH(POPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaXx,
NPECTABICHHYIO Ha YepTeKax U PUCYHKAX;

— TpuMeHsITh  Teopemy  Iludaropa  mpu  BBIYHCICHUH  DJIEMEHTOB
CTEPEOMETPUIECKUX (PUTYD;

— HaXOJHWTh 00BEMBI U TUIOMIAAHN TTOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C
npuMeHeHueM GopMy;

— pacro3HaBaTh OCHOBHBIE BUJIBI TEJ BpallleHUs (KOHYC, IWIHHIP, chepa u map);

— HaxOJUTh OOBEMBI U IUIOMIAAN TTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB H
TEJ BpaIIeHUs ¢ IPUMEHEeHHnEM GopMyIL.
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B nosceonesnoti orcuznu u npu uzyuenuu opyeux npeomemos:

— COOTHOCUTb aOCTpaKTHBIE T€OMETPUYECKUE TMOHATUS U (PaKThl C peabHbIMU
KU3HCHHBIMU 00bEKTAMU U CUTYalUSIMU;

— HCIOJb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX QUryp s
pEIICHNS TUTOBBIX 3374 MPAKTHIECKOTO COJCPKAHMUS;

— COOTHOCHUTbH IUIOIIAU TOBEPXHOCTEH TEJI OJMHAKOBOH (POPMBI Pa3IUYHOTO
pasmepa;

— COOTHOCUTb 0OBEMBI COCYJIOB OJIMHAKOBOM (DOPMBI pa3IMYHOTO pa3Mepa;

OLICHMBAaTh (POPMY MPABWIBHOIO MHOTOIPAHHHMKA TOCIE CIWJIOB, CPE30B M T.II.

(ompenensaTb ~ KOJWYECTBO  BEpIIMH, pebep W TpaHed  MOJYYEHHBIX

MHOTOI'PaHHHUKOB).

Bexkmoput u koopounamol 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM YPOBHE TIOHSATHEM JEKAPTOBHI KOOPIWHATHI B
IPOCTPAHCTBE;

— HaXOJHUTh KOOPJAMHATHI BEPIINH Ky0a U MPsIMOYTOJIbHOTO Mapauieyenunesaa

Hcmopusa mamemamuku

— OnuceiBaTh OTIEIBHBIE BBIJIAIOIIAECS pPE3YJbTATHI, IOJYYECHHBIE B XOJE
pa3BUTHS MAaTEMAaTUKHU KaK HAYKU;

— 3HATh MNPHUMEPbl MATEMATHYECKUX OTKPHITUA MU KX AaBTOPOB B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

IIOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccum.

Memoovt mamemamuxu

— IIpuUMeHATh W3BECTHBIE METO/ABI MPH PEUICHUM CTaHAAPTHBIX MAaTEMAaTHUYECKHUX
3aj1ad4;

— 3amMeyaTb W XapakKTepU30BaThb MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
OKPY’KaroIIEn NEHCTBUTEIBHOCTH;

MPUBOJAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIC, B TOM UUCIIE

XapAKTEPU3YIOIMMX KpPacOTy M  COBEPIICHCTBO OKPYXaKIIET0O MHpa U

MIPOU3BEICHU UCKYCCTBA.

OOyuaromuiics Ha yriy0JIeHHOM YPOBHE HAYUUTCS:

Anzeopa u navana ananuza

YQucnha u 6bIPDAINCCHUA

- CBO6OI[H0 OIICPUPOBATL IMOHATHAMMU. HATYpPAJIbHOC UYHUCIIO, MHOKCCTBO
HaTypaJIbHBIX YHUCCII, ICJI0C YMUCIIO0, MHOXKCCTBO ILCJIBIX YMUCCII, OOBIKHOBEHHAs
I[p06b, ACCATHYHAasA I[p06b, CMCHOIAHHOC YHCJIO0, paluOHAJIbHOC YHCIIO,
MHOXCECTBO pallMOHAJIbHBIX YHUCCJI, UPPATNOHAIBHOC YMUCJI0, KOPCHb CTCIICHU 1,
,Z[GﬁCTBPITCJ'IBHOC YHCJI0, MHOXXCCTBO ,Z[GﬁCTBHTCHBHBIX YHUCLCJI, TCOMCTPHUUCCKAA
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WHTEPOPETALMS HATYPAIbHBIX, LEJNbIX, PAalUOHAIBHBIX, JECUCTBUTEIBHBIX
YUCeT;

NOHUMAaTh U OOBICHATH PA3HUILY MEXIY MO3UIIMOHHOW U HEMO3UIMOHHOU
CHUCTEMaMU 3aIUCU YUCET;

NEPEBOJIUTH YUCIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMbI CUUCIICHUS) B IPYTYIO;
JIOKA3bIBaTh M MCIIOIB30BaTh MPHU3HAKA JEIMMOCTH CYMMBI U NPOU3BEACHUS
IIPU BBINIOJIHEHUU BBIYMCIICHUN U PEUICHUU 3a/a4;

BBIIIOJTHATh OKPYTJIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATH JEHCTBUTEIBHBIE YHUCIIA PA3HBIMU CIIOCO0aMU;

YHOOPSIAOUMBATh YKCIIA, 3alUCAHHbIC B BUJIE OOBIKHOBEHHOW U JIECATUYHOMN
Ipo0Ou, Yynciia, 3aMCaHHbIE C UCIIOIb30BaHUEM apU(hMETUYECKOTO KBAaIPaTHOTO
KOPHSI, KOPHEH CcTereHu Ooiblie 2;

HaxoauTh HOJ[ u HOK pa3neiMu cioco6amu 1 MCHOJIb30BaTh UX MPHU PEIICHUU
3a1ad4;

BBITIOJIHATh BBIYMCJICHUST M TpeoOpa3oBaHUsS BBIPAXKEHHUH, COAEpKaIIUX
JNEUCTBUTENBHBIC YMCIIA, B TOM YUCJIE KOPHU HATYPaJbHBIX CTEIEHEH;
BBINOJIHATH CTaH/IAPTHBIC TOXJECCTBCHHbBIC npeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX, JOTapU(PMUUYECKUX, CTENEHHBIX, HPPAIUOHATBHBIX
BBIPAKCHU M.

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

BBIMOJIHATh U OOBACHATH CPAaBHEHUE PE3YJIbTaTOB BBIYMCICHUI MPHU PEIIECHUU
MPaKTUYECKHUX 3aJlay, B TOM YHUCJE NPUOIMKEHHBIX BBIYUCIECHUN, UCIOJIb3YS
pa3Hble CIOCOOBI CPAaBHEHMI;

3aMKUChIBaTh, CPABHUBATh, OKPYIJISATh YUCIIOBBIE JIAHHBIE PEAIbHBIX BETUYHH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHMUS;

COCTaBJISITh W OILIGHUBATh PA3HBIMU CHOCOOAMHU YHCJIOBBIC BBIPAKEHUS TIPH
pEIICHUH MPAKTHYECKUX 3a/1a4 U 33]1a4 U3 APYTUX y4eOHBIX MPEAMETOB

Ypaeuelmﬂ U Hepaeencmea

CB00OOHO OTIEpUPOBAThH MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YpaBHEHUS! W HEPABEHCTBA, YpaBHEHUE, SBISIOLIEECS CIEACTBUEM IPYroro
ypaBHEHUS, YpPaBHEHMs, PAaBHOCUJIbHbIE Ha MHOXECTBE, pPaBHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

peuiaTh pasHble BUAbl YPABHEHUH M HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE
HEKOTOphIE ypaBHEHUs 3-i W 4-il cTeneHed, IpoOHO-pallMOHAIBHBIE U
HppalMoHaIbHBIE;

OBJIAJIETh ~ OCHOBHBIMH  THUIIAMU  [OKa3aTeJbHBIX,  JIOTAaPU(PMHUUECKHUX,
UpPpALMOHANBHBIX, CTENEHHBIX YpaBHEHUH W HEPABEHCTB U CTaHJIAPTHBIMU
METOJIaMH UX PEIICHUN U TPUMEHSTH UX NP PEIICHUHU 3a/1ay;

OPUMEHSTH TeopeMy be3y K perieHuio ypaBHeHU ;

OpUMEHATh Teopemy Buera ayisg pelieHuss HEKOTOpPbIX YpaBHEHWH CTENeHU
BBIILIE BTOPOM;
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NOHMMATh CMBICI TEOPEM O PABHOCWIBHBIX U  HEPaBHOCHUIIBHBIX
peoOpa3oBaHUAX YPABHEHUN U YMETh UX JJOKa3bIBaTh;

BJAJ€Th METOJIaMU DEILECHUS YpaBHEHWUW, HEPABEHCTB M MX CUCTEM, YMETh
BBIOMpATh METOJ PEIICHUsI U 0OOCHOBBIBATh CBOM BHIOOD;

MCIIOJIb30BaTh METOJ HMHTEPBAJOB JJIsl PEIICHUS HEPABEHCTB, B TOM YHCIIE
IpOOHO-PAllMOHANIBHBIX M BKIIOYAIOIMIUX B ce0s1 UppAllMOHATIbHBIC BBIPAXKCHHUS;
pemate anreOpaMyeckue YpaBHEHHs] U HEPaBEHCTBA U HX CHUCTEMBI C
napaMeTpamy aaredpanyeckuM U rpauueckuM METOIaMU;

BJIAJIETh Pa3HBIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

peliaTh ypaBHEHUS B IIENIBIX YHCIIAX;

n300paxaTb MHOXECTBAa Ha IUIOCKOCTH, 3aJaBacMble  ypaBHEHUSIMH,
HEPaBEHCTBAMHU U UX CUCTEMaMH;

CBOOO/JIHO HCIIOJIb30BAaTh TOXKIECTBEHHBIEC MPEOOPAa30BaHUS NPU PELICHUU
YPaBHEHHUH U CUCTEM YPaBHEHUIN

B noeceonesnou xcusnu u npu uzydenuu opyux npeomemos:

COCTaBJIATh U pEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI MPU PEIICHUU
3a/1a4 JPyrux y4eOHbIX IPEAMETOB;

BBITIOJTHATH OLICHKY IPaBIONOA00US PE3yIbTaTOB, MOIyYaeMbIX MPU PEHICHUN
pPa3IMYHBIX YPAaBHECHUH, HEPABEHCTB M MX CHUCTEM IIPU PELICHUU 3aJa4 JAPYTUX
y4eOHBIX TIPEAMETOB;

COCTAaBJISITh M PEIlIaTh YpaBHEHHUS U HEPABEHCTBA C MMapaMeTpaMu MPU PEIICHUN
3a/1a4y APYTUX y4eOHBIX IPEIMETOB;

COCTaBJIAITh YpaBHEHWE, HEPABEHCTBO WJM HUX CUCTEMY, OIKCHIBAIOIINE
pCAIbHYI0  CUTYallMI0 WM TPUKIAAHYI0  3a7ady, HWHTEPHPETUPOBATH
MOJTy4YE€HHBIE PE3YJIbTaThI;

UCIIOJI30BAaTh MPOTrPaMMHBIE CPEACTBA IIPU PEIIEHUH OTAEIBHBIX KJIACCOB
YPaBHEHUM U HEPABEHCTB.

Dynkuyuu

Bnagers mOHATUSAMU: 3aBUCHMOCTb BEJIMYUH, QYHKIHS, apryMEHT U 3HauU€HUE
¢yHKUIMH, 00JIaCTh ONpPEAENICHUs] U MHOXKECTBO 3HAY€HUN (PYyHKIUH, Tpadux
3aBUCUMOCTH,  Tpaduk  (QyHKIUM, HYIM  (QYHKUUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA, BO3pACTaHHWE HA YMCIOBOM MPOMEXYTKE, yObIBAaHHUE Ha
YHCJIOBOM IMPOMEXYTKE, HauOoJblllee ¥ HaUMEHbIIEe 3HauYeHue (PyHKIMU Ha
YHICIIOBOM NMPOMEXKYTKE, Mepuoanyeckas QyHKIUs, IEPUO, YeTHAsI U HeUeTHas
(YHKIMH; YMETh IPUMEHSAThH 3TH MOHATHS IPU PELICHUN 3a]1a4;

BJIQ/JICTh TOHSATHEM CTENeHHass (YHKIMS; CTPOUTh €€ TrpapuKk U YMETh
MPUMEHSTHh CBONCTBA CTETIEHHOM (PYHKIIMH IIPH PELICHUHN 3a]1aY;

BJIQJCTh TMOHSTHSAMHU TIOKa3aTelbHas (YHKIUS, OKCIIOHEHTa; CTPOUTh HX
rpaukd M yMETb NPUMEHSTh CBOWCTBA TOKA3aTeNbHOM (YHKIMU TIpH
pEILIEeHNN 3a/1a4;

BJAJI€Th MOHATHEM JorapupmMuyeckas QyHKLIHs;, CTPOUTh €€ IpadUuK U yMETb
NPUMEHSTh CBOMCTBA JIorapudMuieckor (GyHKIIUU MPU PELICHUH 3a/1a4;
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BJIQ/IETh MOHATUAMM TPUTOHOMETPUUYECKUE (YHKIIMH, CTPOUTH UX TpaduKku U
YMETh NPHUMEHATh CBOWCTBA TPUTOHOMETPUUECKUX (DYHKUMH TNpU pEIICHUU
3ajauy;

BJIAJI€Th MOHATHEM OOpaTHasl (PYHKIMS; IPUMEHATh 3TO MOHATUE IIPU PEIIECHUU
3a1ad4;

OPUMEHATh TpPU  PEIICHWH  3aJa4  CBOWCTBA  (PYHKUIMHA:  YETHOCTH,
NEPUOAUYHOCTh, OTPAHUYEHHOCTH;

IPUMEHATH IIPU PEIIECHUU 3a7a4 IpeoOpa3oBaHus rpaukoB QyHKINHI;

BJAJETh MOHATHSIMM UHCJIOBAas IOCJIEN0BATEIbHOCT, apU(pMeTHUecKas U
r€OMETPUYECKAsI IPOTPECCHUS;

OPUMEHATh MpPHU PEIICHUW 3a7ady CBOMCTBA W TNpPU3HAKU apu(PMETHUECKOW U
r€OMETPUYECKON MTPOTPECCHI.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

OTIpeENATh MO TpaduKaM U HCIOJB30BATh Ui PELICHUS MPUKIAJAHBIX 3a]ad
CBOMCTBA peasbHBIX MPOILIECCOB U 3aBUCUMOCTEN (HauOOJIbLIINE U HAUMEHbIINE
3HAYeHUs, MPOMEKYTKH BO3pACTaHUS M YObIBaHUSA (YHKUUH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, aCUMIITOTHI, TOUKH Tieperuda, Mepuos 1 T.11.);
MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOU
CUTYyalUH;.

omnpenensaTh Mo TpadukaM MPOCTEUIINE XAPAKTEPUCTUKH TEPUOANYECKUX
IPOLECCOB B OMOJIOTMHU, SKOHOMHUKE, MY3bIKE, PAaIUOCBSI3U U JIp. (aMILTUTY/A,
NEPHUOJ U T.I1.)

Dnemenmovl MamemamuyecKkozo aHau3da

Brnangets monsTHEM OECKOHEYHO YOBIBAIOIIas TeOMETpHUUYECKas TMPOTPECCHs U
YMETh IPUMEHSTH €r0 TP PEIICHUH 3a]1a4;

MIPUMEHSTD JUTsl pEIICHUS 3371a4 TCOPHIO MPEACIIOB;

BJIAJICTh MOHATHAMU OECKOHEYHO OOJBINME W OECKOHEYHO MaJIble YHCJIOBBIC
MOCJICIOBAaTEIbHOCTH M YMETh CpaBHUBAaTh OCCKOHEYHO OOJBIIHE M
OECKOHEYHO MaJlbIe TTOCIIEI0BATEILHOCTH;

BJIQICTh MOHATHSIMHU: TIPOU3BOIHAS (DYHKIIMHU B TOYKE, MPOU3BOAHAS (QYHKIINH;
BBIYHCIIATH MPOU3BOIHBIC SJICMEHTAPHBIX (QDYHKIIUN U UX KOMOWHAIIH;
MCCIIEN0BaTh (PYHKITUU HA MOHOTOHHOCTh U SKCTPEMYMBI;

CTPOHTH TpapUKH ¥ MPUMEHSTDH K PEIICHUIO 33124, B TOM YHCIIC C TTApaMETPOM;
BJIQJICTh IMMOHATHEM KacaTelbHas K Tpaduky (yHKIIMHU U YMETh MMPUMEHSATH €ro
IIpH pEIICHUH 3a71aY,

BJIAICTh MOHATHSIMH IIEPBOOOpa3Has QyHKIIHS, ONPEICICHHBIN HHTETPAT,
npuMeHsTh TeopeMmy HrtoTrona—JIeiibauIa u ee caeacTBUS A PEIICHUS 3a/1a4.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

pemath MPUKIAIHBIE 3aJaud U3 OUOJOTUM, (U3UKH, XMMHUH, SKOHOMHUKH H
JIPYTUX MPEAMETOB, CBSI3aHHbBIE C UCCIIEIOBAHUEM XapaKTEPUCTHUK MTPOLIECCOB;
UHTEPIPETUPOBATH MOJIYUCHHbBIC PE3YJIbTATHI
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Texcmoevie 3a0auu

Pematsb pa3Hble 3a1a4i MOBBIIEHHON TPYIHOCTH;

aHAJIM3UPOBATh YCIOBUE 3a/lauM, BBIOMPATH ONTHUMAJIbHBIA METOJ PELICHUS
3a/1a4y, pacCMaTpPUBas Pa3INYHbIE METOABL;

CTPOUTh MOJENb PELICHHS 3aJlayd, MPOBOJIUTH JTOKA3aTEJbHBIE PACCYKICHUS
IIPU PELIECHUY 33]1a4u;

pemarth 3a1a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKU YCIIOBUH, BbIOOpa
ONTUMAJIBHOIO PE3YJIbTaTa;

aHAJIM3UPOBaTh U HUHTEPIPETHPOBATH IIOJIYYEHHBIE PEIICHHUS B KOHTEKCTE
YCIIOBHSI 337]a4H, BBIOMPATH PELICHUS], HE POTUBOPEYAIINE KOHTEKCTY;
MEPEeBOUTH MPHU PEIICHUU 337aud MHPOPMAIUIO U3 OJHOW (OpPMBI 3amucH B
IpYTyl0, HCIONb3ysl TMpU HEOOXOJUMOCTH CXEMbl, TaOIMIbl, Tpadukw,
JUarpaMMBl.

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:
peliaTh MpakTUYECKUE 3a1a4d U 3aJ1a4d U3 IPYTUX NPEAMETOB

TI'eomempusn

Brnagets reoMeTprdecKUMH TIOHATHSAMH TPU PEIICHUW 3a7ad U MPOBEIACHUHU
MaTeMaTUYECKHUX PACCYKICHUMH;

CaMOCTOSTEIIHO  (POPMYJIMPOBATh OMNPEACICHHUS] TEOMETPUUYECKUX (PUTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAaX U MPU3HAKAX T€OMETPUUECKUX (PUryp
U OOOCHOBBIBaTh WJIM ONpPOBEpraTh MX, 0000IIaTh WM KOHKPETHU3UPOBATh
pe3ynbTaThl Ha HOBBIX Kjaccax (UTyp, MPOBOJIUTH B HECIOXKHBIX CIy4asx
KJaccudukaiuio GuUryp mo pa3IMuHbIM OCHOBAHUSIM;

UCCJIeIOBATh  YEPTEeXKM, BKIOYAsSs  KOMOMHAIUMu  GUryp,  HM3BIEKaTh,
WHTEPIPETUPOBATh U TMPeoOpa3oBbIBaTh MHPOPMAIHIO, MPEACTABICHHYIO Ha
YepTekKax;

pemaTh 3a7a4d TeOMETPUYECKOTO COACP)KaHUS, B TOM YHCJIC B CHTYaIlUsX,
KOT/Ia QJITrOpPUTM PEIICHUs HE CIEIyeT SBHO U3 YCIOBUS, BBINOJIHATH
HEOOXOoNUMbIE JUISI  pelIeHUs 3aJadd  JIOMOJIHUTENbHBIE  MOCTPOCHHS,
HCCJIEIOBaTh BO3MOXKHOCTh TMPUMEHEHHUS TeopeM UM (GOpMyN IJisi PEIICHHS
3ajay;

yMeTh (OPMYTUPOBATH U IOKA3bIBATh T€OMETPHUCCKUE YTBEPIKICHUS;

BJIQJCTh TOHATHUSAMH CTEPEOMETPUU: TpU3Ma, MapajuieJenuIes, nupamMuia,
TETpadap;

MMETh TPEJICTAaBIEHUSI 00 aKCMOMaX CTEPEOMETPHUM M CJCACTBUSX U3 HUX H
YMETh IPUMEHSTh UX MPU PEIICHUH 33124,

YMETh CTPOUTH CEYCHHS MHOTOTPAHHUKOB C HWCIOJIb30BAHUEM Pa3TUIHBIX
METOJIOB, B TOM UHCJIE U METOJIa CJICJIOB;

UMETh TPECTABICHNE O CKPEIIUBAIONINXCS MPSMBIX B MPOCTPAHCTBE U YMETh
HaXOJHTh YTOJI U PACCTOSTHUE MEKIY HUMU;

MPUMEHSATh TEOPEMBbl O TMAPAUICTBHOCTH TPSMBIX H  TUIOCKOCTEH B
MIPOCTPAHCTBE MPH PEIICHUH 3a]1a4;
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YMETh MPUMEHSATH MapaiieIbHOE IPOEKTUPOBAHUE IJI1 U300paKeHHs PUTyp;
YMEThb NPUMEHATh NEPIEHAUKYISIPHOCTU MPSAMOM U IJIOCKOCTH IMPH PELLICHUU
3a/1ay;

BJIQ/IETh TOHATUAMU OPTOTOHAIBLHOE MPOEKTUPOBAHME, HAKIOHHBIE U UX
MPOEKIIUU, YMETh MPUMEHSATh TEOPEMY O TPeX MEPHEeHIUKYIIpaX NPy PeIIeHUU
3az1ay;

BJIAJIETh MOHATUAMH PACCTOSIHHME MEXIY (UIypaMH B IPOCTPAHCTBE, OOLIMiA
NEPIIEHINKYJISAP IBYX CKPEUIMBAIOIINXCS NPSAMBIX U YMETh IPUMEHATh UX MPU
pEILIEHNH 3a/1a4;

BJAJI€Th TOHATUEM YIrOJl MEXIY MPSIMOW M IUIOCKOCTbIO U YMETh NPUMEHSTh
€ro IpH pelIeHU! 3a/1aY;

BIQ/JIETh TOHSATHUSMHU JABYTPAHHBIM Yrojl, Yrol MEXAY IIJIOCKOCTSMH,
NEePIEHINKYIIIPHBIE IUIOCKOCTH U YMETh IPUMEHATh UX IPU PELLIEHUH 33/1a4;
BJaJE€Th NOHATHUAMU NpHU3Ma, Mapajyiesielunes] U HNPUMEHATh CBOMCTBa
napasulesienune/ia Ipy peleHu  3a1ay;

BJAJI€Th MOHATHEM IMPSAMOYTOJBHBIA Mapajljiesieune] U NPUMEHATh €ro Mpu
pELIeHUH 3a/a4;

BIQ/JIETh TOHATUAMU THUPAMUJA, BHUIABI TUPAMUJ, OSJIEMEHTH TMPABUIHHON
OUpPaMUJbl 1 YMETh IPUMEHSTh UX NIPU PELICHUN 33]1aY;

UMETh MPEACTABIECHUE O Teopeme Diliiepa, MpaBUIIbHBIX MHOTOIPaHHUKAX;
BJAJ€Th TOHATHUEM IUIOIIAAM IOBEPXHOCTEH MHOIOIPAHHUKOB M YMETh
MPUMEHSTH €r0 MIPH PEIICHUH 3a7ad;

BIIAQJICTh TMOHATUSMU TeNla BpalleHus (LUMIMHApP, KOHYC, wap u cdepa), ux
CEUEHHUS U YMETh IPUMEHATDh UX MIPH PELICHUHU 33]1aY;

BJa/IeTh MOHATUSAMHU KacaTellbHble MpPSIMble U IUIOCKOCTH U YMETh MPUMEHSTh
U3IIPH PELICHNUH 33]1a4;

UMETh MPECTABICHUS O BIUCAHHBIX U OMUCAHHBIX Chepax U yMETh MPUMEHSTh
UX TP PEIICHUHN 33]1aY;

BIIQIETh TOHATUAMH OOBEM, OOBEMBI MHOTOTPAaHHUKOB, T€J BpAIICHHUS U
NPUMEHATh UX MPH PEIICHUHU 33]1aY;

UMETh TMpEACTaBlIeHHWE O pa3BepTKe UWJIMHApPAa W KOHyca, IUIOIIAIu
MOBEPXHOCTH IIMIIMHAPA U KOHYCa, YMETh MPUMEHSATh UX MIPU PEILICHUH 3a]a4;
UMETh TMpEeACTaBlICHHE O IUIOMamd chepbl U yMETh NPUMEHSATH €ro IMpu
pElIeHUH 3aa4;

YMETb peliaTh 3aa4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJl BPAIIICHNUS;
MMETh MPEACTABIIEHUE O MOJOOMHU B MPOCTPAHCTBE M YMETh pellaTh 3aJlaud Ha
OTHOIIIEHUE 00BEMOB U TUIONIAICH MOBEPXHOCTEH MOAOOHBIX (DUTYD.

B nosceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

COCTaBJISATh C UCIOJIb30BAHUEM CBOMCTB reOMETPUYECKUX (DUTYP MaTeMaTUYECKUE
MOJIEIM JJIsl PEIICHUsS 3ajJad MPAKTUYECKOTO0 XapakTepa W 3adad U3 CMEXHBIX
JTVCLUIUINH, UCCJIEIOBATh MOJIYYEHHbIE MOACIH U HHTEPIPETUPOBAThH PE3YIbTAaT.

Bexkmopul u koopounameut 6 npocmpancmee
— BrnageTh MOHATHSAMHU BEKTOPHI U UX KOOPIUHATHI;
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YMETH BBINOJHATH ONEPALMH HaJ BEKTOPAMH;

UCII0JIB30BAaTh CKAJSIPHOE NIPOU3BEICHUE BEKTOPOB IIPU PELICHUY 3a/1a4;
NPUMEHSATh ypaBHEHHUE IJIOCKOCTH, (DOPMYIy PACCTOSHHUS MEXIYy TOYKaMH,
ypaBHEHHE c(hepbl IPU PEIICHUH 3aa4;

IIPUMEHSATH BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IPU PELICHUH 3a1a4.

Hcem opus mamemamuku

HNMeTp mnpencrasieHue O BKIAAC BBIJAIOLIUXCSA MATEMAaTHUKOB B PAa3BUTHE
HAyKH;
IIOHMMATh POJIb MaTEMATUKH B pa3BuTHH Poccun.

Memoovt mamemamuxu

Hcrnonb30BaTh OCHOBHBIE METOABI JOKA3aTENbCTBA, MPOBOJIUTH JOKA3aTEIbCTBO
Y BBIIIOJIHSTH ONPOBEPKEHNUE;

IPUMEHSATh OCHOBHBIE METOBI PEIICHUS MAaTEMATUYECKUX 3a1a4;

Ha OCHOBE MAaTE€MaTHMYECKMX 3aKOHOMEpPHOCTEW B MPHUPOJE XapaKTEpU30BaTh
KpacoTy M COBEPILIEHCTBO OKPY’KAIOIIEr0 MUPa U MIPOU3BEICHUN UCKYCCTBA;
OPUMEHATh  MPOCTEHMIIME  NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI ITPU PEILICHUH MAaTEMATUYECKUX 3a/1a4;
HOJIb30BAThCA MPHUKIAJHBIMU [pOrpaMMaMM M OpPOrpaMMaMU  CHMBOJIBHBIX
BBIYHCIIEHUH JIJIS1 KCCIIEI0BAHUS MAaTEMATHUECKUX OOBEKTOB.

OOvyyarommiics Ha 0a30BOM YPOBHE MMOJIYYUT BO3MOKHOCTH HAVUUTHCH .

YQucna u e bIPAIICCHUA

MOKa3aTelbHbIE U JIOTapU(PMHUUECKUE YPAaBHEHUSI U HEPAaBEHCTBA, IPOCTEUIINE
UppalMOHAIbHBIE U TPUIOHOMETPUYECKUE YpPaBHEHHUS, HEPABEHCTBA U HX
CUCTEMBI,

UCIIOIB30BaTh  METOAbl  PELICHUS yPAaBHEHHUW: NPUBEICHHE K  BUAY
«IPOU3BEIECHUE PABHO HYIIO» WIM «4aCTHOE PABHO HYIIO», 3aMeHa
IIEPEMEHHBIX;

YCII0JIB30BATh METOJI UHTEPBAJIOB IS PELICHUSI HEPABEHCTB;

MCIOJIb30BaTh TpauyecKuil METO JIJIsl MPUOIMKEHHOTO PEIIeHUs YpaBHEHUH
U HEPABEHCTB;

n300paxaTb Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOKECTBO pEIIEeHUH
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATh OTOOp KOPHEH ypaBHEHUH WM pEIICHUH HEPaBEHCTB B
COOTBETCTBUHU C JOIOJHUTEIBHBIMU YCIOBUSIMHU U OTPAHUYCHUAMMU.

B nosceonesnou scuznu u npu usyuenuu opyeux y4eoHvlx npeomemos:

COCTaBJISITh U PELIATh YPABHEHHMS, CUCTEMbl YPAaBHECHHU M HEPABEHCTBA IPH
pEIIeHUH 3a71a4 APYTUX YYEOHBIX MPEIMETOB;

UCIIOJIb30BaTh YPaBHEHUs M HEPABEHCTBA I IOCTPOCHUS U MCCIIEIOBAHUsA
IIPOCTEUIIINX MATEMAaTUUYECKUX MOJEJEH PEAIbHBIX CUTYallui WA IIPUKIATHBIX
3a71ad4;
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YMETb HHTEPHPETUPOBATH NOJYYEHHBIN IIPU PELLIEHUN YPABHEHNUs, HEPABEHCTBA
WIM CUCTEMBI PE3YJIbTAT, OLICHUBATh €T0 MPaBAOI01001€e B KOHTEKCTE 3aJaHHOU
pealbHON CUTYyallud WX NPUKIAAHON 3a1a4H.

Ypaeuenus u nepagencmea

Pemarp paunoHalibHbIE, MOKa3aTEIbHBIE U JIOTApU(PMUUYECKHE YpPaBHEHUS WU
HEPABEHCTBA, IPOCTEUIINE HUPPALUOHAIBHBIE W  TPUTOHOMETPUYECKHE
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

UCIIOJIB30BaTh  METOJBbl PpELICHUS ypPaBHEHWM: TNPHUBENCHHE K  BUAY
TIPOU3BEIICHUE PABHO HYJIIO» WIM «4aCTHOE PABHO HYJIO», 3aMeEHa
IIEPEMEHHBIX;

HCIIOJIb30BaTh METOJ UHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB;

UCIOJIb30BaTh TpaUueCKUil METOA JUIsl MPUOIMKEHHOTO PELIECHUS! YpaBHEHU
Y HEPABEHCTB;

M300pakaTb Ha TPUTOHOMETPUYECKOM OKPYKHOCTH MHOXECTBO PEIICHUI
MIPOCTENIINX TPUTOHOMETPUIECKUX YPABHEHUN U HEPABEHCTB;

BBIIIOJIHATH OTOOpP KOpPHEH ypaBHEHUH WJIM PpEIIEHUH HEPaBEHCTB B
COOTBETCTBUHM C JIONOIHUTEIBHBIMU YCIOBUSMU U OTPAaHUYECHUAMM.

B nosceownesnoti sorcuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

COCTaBJIATh U pEIIaThb YPAaBHEHUSA, CUCTEMbl YPAaBHCHUN W HEPABEHCTBA IIpU
pEeLIeHUH 337a4 IPYruX YYEeOHbIX PEIMETOB;

HCIIOJIb30BaTh YPABHEHMS M HEPABEHCTBA ISl MOCTPOCHMS M HUCCIENOBAHUS
MIPOCTENIINX MAaTEMATUYECKUX MOJIENIEH PEAJIbHBIX CUTYallMi WU MTPUKIIAIHBIX
3azay;

YMETb HHTEPIPETUPOBATH IOJYUYECHHBIM MPU PELICHUM YPaBHEHHS, HEPABEHCTBA

WIH CHUCTEMBI pe3yJbTaT, OIICHWBATh €ro NpPaBAONOA00HME B KOHTEKCTE
3aJaHHOW pPEAIbHOM CUTYalLlUU WJIY NPUKJIAIHON 3a0a4U.

Dynkuyuu

OnepupoBaTh MOHATHSAMH: 3aBUCHMOCTb BEJIWYMH, (YHKLHSA, apryMEeHT U
3HauYeHHe (PYHKIMHU, 001acTh ONpPEACIICHUs] 1 MHOXKECTBO 3HAUYCHUU (PyHKIIUH,
rpa@uk 3aBUCHUMOCTH, Tpaduk QYHKIUU, HYIH (QYHKIUH, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA, BO3pACTaHHWE HA YMCIOBOM MPOMEXYTKE, yObIBAaHHUE Ha
YHCJIOBOM IMPOMEXYTKE, HauOOoJblllee U HaUMEHbIIEe 3HauYeHue (DyHKIMU Ha
YHUCJIOBOM MPOMEXYTKE, Mepuoandeckas GyHKIMs, NepUoJ], YeTHas U HEUEeTHAs
byHKIINN;

ONEepUpPOBaTh TMOHATUSAMU: TMpsiMas H oOpaTHas MPONOPIHOHAIBHOCTD,
JUHeWHast, KBagpaTW4Has, JorapupmMuyeckas M TMOKazaTelbHas (QYHKIIHH,
TPUTOHOMETpUUYECKUE QYHKINH;

onpenensaTh 3HaueHHe (PYHKIMU IO 3HAYEHUIO apryMeHTa IpU Pa3IMYHBIX
criocobax 3agaHus PyHKIIUU,

CTPOUTH IPAPUKU U3yUYEHHBIX (QYHKIIUI;
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OMHUCHIBATh MO TpaduKy U B MPOCTEUIINX Cllydasx Mo (opmylie MOBeACHUE U
CBOMCTBAa (PYHKIMM, HAXOAWTh 1O rpaduky QYHKIMM HaWOOJBIINE W
HauMEHbIIINE 3HAYECHMUS,;

CTPOUTH 3CKU3 Tpaduka (PyHKINHU, yIOBIECTBOPSIOLIEH PUBEACHHOMY HabOpy
ycinoBuil  (MPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaueHWE (QyHKIUH B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, aCHMIITOTHI, HYJIH (DYHKIIUH U T.1I.);
pemarb ypaBHEHUs, IPOCTEUIINE CUCTEMbI YPABHEHMM, HCIIOIB3Yys CBOWCTBA
byHKIMI 1 uX rpadUKoB.

B nosceonesnotl scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos.

OnpeneNsaTh Mo rpadukaM U HCHOIB30BATh ISl pPEUICHUS MPUKIAJHBIX 3a7a4
CBOMCTBA pEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOOIbIINE U HAUMEHBIITNE
3HAYEHHUS, MPOMEXKYTKH BO3pACTaHHMS M YOBbIBaHUS (DYHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOU
CUTYallNH;

ONpEeNeNATh MO TrpauKkaM MpOCTEHIINE XapaKTEPUCTHKU HNEPUOAMYECKUX
IPOLECCOB B OMOJIOTMH, SKOHOMUKE, MY3bIKE, PAIMOCBSI3U U JAp. (aMIUIUTY]a,
MEePUOA U T.II.)

Dnemenmovl mamemamuyeckozo aHau3a

OnepupoBarh MOHATUSIMHU: MPOU3BOAHAS (DYHKIMM B TOYKE, KacaTelibHas K
rpaduky GyHKIIUA, TPOU3BOIHAS (PYHKITUY;

BBIYKCIIATh TMPOU3BOJHYIO OJHOWIEHA, MHOTOYJIEHA, KBaJpPaTHOTO KOPHSI,
MIPOU3BOAHYIO CYMMBI (DYHKIIHIA;

BBIYMCIIATh TPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKIMH W WX KOMOWHAIWM,
UCIIOJIb3YSI CTIPABOYHBIE MATEPUAIBI;

UCCJIeIOBATh B MPOCTEUIUX CiIydasX (PYHKIIMM HA MOHOTOHHOCTb, HAaXOJIUTh
HAauOOJNBITUE W HAUMEHBIIWE 3HaueHuss (QYHKIHUN, CTPOUTh Tpaduxku
MHOTOYWICHOB W TPOCTEUIUX PalMOHAIBHBIX (PYHKIIUH C HCIOJIb30BAHUEM
amnmapara MaTeMaTUYeCKOTO aHaln3a.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

pemath MPUKIAIHBIE 33aJaud U3 OUOJOTUM, (U3UKH, XMMHUHU, SKOHOMHUKH H
OPYTUX MOPEIMETOB, CBSA3AHHBIE C HCCIIEIOBAHUEM XAPAKTEPUCTUK PEATBHBIX
IPOLIECCOB, HAXOXKIEHUEM HAHOONBIINX U HAMMEHBIINX 3HAYEHHI, CKOPOCTH U
YCKOPEHUS U T.I1.;

WHTEPIPETUPOBATH MTOITYUYECHHBIE PE3YJIBTATHI.

Teopuﬂ wpoumnocmeﬁ ucmamucmuka, jiocuka u KOM6uuamopm<a

NmeTh nipecTaBIeHUe O JUCKPETHBIX M HEMPEPBIBHBIX CIYyYAMHBIX BEITUYMHAX
Y PaCIpeICIICHUAX, O HE3aBUCUMOCTH CIy4YalHbIX BEJINYKH;

VMMETh MPEACTABICHUE O MATEMAaTUYECKOM OKHMIAHUU U JUCTIEPCUUN CIIyYaUHBIX
BEJIMYMNH;
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— MMETbh IPEACTABIECHUE O HOPMAJIBHOM PACIpPEAEICHUN U IPUMEPAX HOPMAIBHO
pacIpeesIeHHbIX CIIyYalHbIX BEJIMYUH;

— IIOHMMATh CYTh 3aKOHa OOJBIIMX YHMCEN U BBIOOPOYHOIO METO/a M3MEpPEHUs
BEPOSATHOCTEN;

— HMEThb NpEJCTaBiIeHUE 00 YCIOBHOW BEPOSITHOCTH U O MOJHON BEPOATHOCTH,
IIPUMEHATH UX B PELICHUU 3a/1a4;

— HMETb IPEJCTABICHNE O BaKHBIX YACTHBIX BUJAX PACHPEICICHUN U IPUMEHSATh
UX B PELICHUU 33]1a4;

— HMETh MPEIACTABICHUE O KOPPEILLMM CIyYalHbIX BEIMYMH, O JIMHEHHOMN
perpeccun.

B nosceonesnou srcuznu u npu uzyyenuu opyeux npeomemos:

— BBIYUCJIATH WIH OLEHUBATH BEPOSTHOCTH COOBITHI B peajbHOM KU3HU;

— BBIOMpATh NOJAXOASIINE METOBI IPEICTABICHUS U 00PaOOTKU JAHHBIX;

YMEThb pellaTh HECIOXHbIE 3aJaud Ha NPUMEHEHHE 3aKOHAa OOJIBIIMX 4YHCET B

COLIMOJIOTUH, CTPaXxOBaHUH, 3/PAaBOOXPAHEHUHU, O0OeCleYeHUH Oe30MacCHOCTH

HACEJICHUs B YPE3BBIYANHBIX CUTYALUAX

Texcmoesvle 3a0auu

— Pemrats 3agaun pa3HBIX TUIIOB, B TOM YHCJIE 33]]a4H TIOBBINICHHOW TPYIHOCTH;

— BBIOMpaTh ONTHUMANBHBIA METOJ PEIICHHS 3aJadyd, paccMaTpuBasl Pa3IMIHbBIC
METO/IbI;

— CTPOHUTH MOJICIIb PEIICHHUS 3a]]a4H, IPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS;

— pemiarth 3aja4yu, TpeOyroIre nepedopa BapuaHTOB, TPOBEPKH YCIOBUM, BEIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJIU3UPOBATh W UHTEPIPETUPOBATH PE3YIbTaThl B KOHTEKCTE YCIOBUS
3a/1a4M, BRIOUPATH pElIeHUs, He MPOTHBOpEYaIie KOHTEKCTY;

— TIEPEBOAUTH IPHU PEIICHUU 3a7a4u WH(POpMaILHMIO U3 OJHOU (OPMBI B APYTYIO,
HCTIOJB3YS MPU HEOOXOAUMOCTH CXEMbI, TaOJUIIbI, TPaQUKH, THarpaMMBbl;

B nosceonegnotl scuznu u npu uzyyeHuu opy2ux npeomemos.

— pelIaTh NPaKTUYECKHUE 33/1a4d U 3a7a4M U3 JPYTUX MPEAMETOB.

T'eomempusn

— OmnepupoBaTh MOHATUAMH: TOYKA, TMpsAMasi, IUIOCKOCTb B MPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTE;

— TpPUMEHSTHh JJs pelIeHUs 3aJad TeoMeTpudeckue (HakTbl, €CIU yCIOBHUS
MIPUMEHEHHUS 33JIaHbl B IBHOM (opMe;

— pelaTth 33/Ja4d Ha HaXOXKJIEHUE F€OMETPUUECKHUX BEJIIMYMH Mo oOpas3laM Wiu
aNropuT™Mam;

— JienaTh (BBIHOCHBIE) TJIOCKME YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM
YHCIIe PUCOBATh BUJ CBEPXY, COOKY, CTPOUThH CEUEHHUSI MHOTOTPAHHUKOB;

— U3BJIEKaTh, MHTEPIOPETUPOBATH U  MPeoOpa3oBBIBATH  HHPOPMAIUIO O
reOMEeTPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTEKAX;
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— TPUMEHSITh TeoMeTpudeckue (aKThl Ui pemieHUs 3aaad, B TOM YHCIIS
HPEAOIAraroIuX HECKOJIBKO IIAroB PEIICHNUS;

— OIKCHIBATh B3aUMHOE PACIIOJIOXKCHHUE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTRBE;

— (dopMynHpoBaTH CBOKWCTBA U MIPU3HAKHU PUTYD;

— JIOKa3bIBaTh FT€OMETPUYCCKHIE YTBEPIKICHHS,

— BJIaAETh  CTAaHJAPTHOW  KJIAcCU(HUKAIMEW  MPOCTPAHCTBEHHBIX  (GUTYD
(TMpaMuIBI, TIPU3MBI, TIAPATIICIICITUTICIBI);

— HAXOJIUTh OOBEMBI M IUIOIIAJM MOBEPXHOCTEH TIE€OMETPUYCCKHX Tel C
npuMeHeHueM GopMy;

— BBIYHCIIATH PACCTOSIHHS U YTl B IPOCTPAHCTBE.

B nosceonesnoil scusnu u npu uzyHenuu Opyeux npeomemos.

— WCIIOJIb30BAaTh CBOMCTBAa TE€OMETPUYECKHX (UTYp JJIs pemieHus 3ajad
MPAKTUYECKOTO XapakTepa u 3aJ1ad U3 Ipyrux o0JacTei 3HaHUH.

Bexmopuwt u koopounamut 6 npocmpancmee

— OmnepupoBaTh NOHATUAMH JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXITY
BEKTOpaMH, CKAISIPHOE MPOU3BEJEHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

— HaXOJIUTh PACCTOSHUE MEXIy JIByMS TOYKaMH, CYMMY BEKTOPOB U
MPOU3BEACHUE BEKTOpAa HA UHUCIO, YTroJd MEXIYy BEKTOpamu, CKaJIspHOE
IPOU3BEICHUE, PACKIAABIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— 3aJaBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOW CHCTEME KOOPANHAT;

— pemaTh IpOCTEHIIINE 3a7]a41 BBEJCHUEM BEKTOPHOTO Oa3uca.

Hcemopus mamemamuku

— IlpencraBnars BKJIAJ BBLIAIOMIMXCS MAaTEMATUKOB B PA3BUTHE MATEMAaTHUKU U
MHBIX HAYYHBIX 00J1acTel;

— IIOHUMATh POJIb MATEMATUKH B pa3BuTUM Poccun

Memoowvr mamemamuxku

— Hcnonbs3oBaTh OCHOBHBIE METOJIBI I0KA3aTEIbCTBA, TPOBOAUTH JOKA3aTEIbLCTBO
U BBITIOJTHATH ONPOBEPIKEHUE;

— TPUMEHATH OCHOBHBIC METOJIbI PEIICHUSI MaTEMAaTUYECKUX 3a]1a4;

— Ha OCHOBE MaT€MaTHUYECKMX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPHU30BaATh
KpPacoOTy U COBEPUIEHCTBO OKPYKAIOIIEr0 MUpa U MPOU3BEACHUN UCKYCCTBA;
MIPUMEHSATh MPOCTEHIIINE MpOrpaMMHBIE CpeacTBa u 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUH MaTEMAaTHYECKUX 3a]1ay.

O6V‘I8IOH.IPII>1CH Ha VI‘J'IV6J'ICHHOM YPOBHC IOJYYUT BO3ZMOKHOCTh HAYUUTHCA.

Yucna u evipasicenusn

JlocTkeHue pe3ynbTaToB

— CB0OOTHO OMEpHUPOBATH TMMOHATUSIMH: HATypaJIbHOE YHCJIO, MHOXKECTBO
HATypaJbHBIX YHCE, [IeJI0€ YMCIIO, MHOXKECTBO IEIbIX YMCesl, OOBIKHOBEHHAS
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IpoOb, necsSTHYHas JpoOb, CMENIAaHHOE YHWCJIO, pPAIlMOHAIBHOE YHCIIO,
MHOECTBO PAllMOHAIIBHBIX YUCET, UPPALMOHATBHOE YUCII0, KOPEHBb CTEIICHHU N,
JNEUCTBUTEIBHOE YUCIIO, MHOKECTBO JACHCTBUTEIBHBIX YUCEI, TEOMETPUUECKAS
UHTEpIpETAlds HATypaJbHbIX, LEJIbIX, PALNUOHAIBHBIX, JACHCTBUTEIBHBIX
YuCed;

NOHUMAaTh M OOBICHATH PA3HUILY MEXIY IMO3UIIMOHHOW U HEMO3UIMOHHOU
CHUCTEMaMU 3aIIUCU YUCET;

MEePEBOJIUTH YKCIIAa U3 OJIHOW CUCTEMBI 3aMUCH (CUCTEMBbI CUUCIICHUS) B JPYTYIO;
JIOKA3bIBaTh M MCIIOJB30BaTh MPHU3HAKA JEIMMOCTH CYMMBI U INPOU3BEACHUS
IIPU BBINIOJIHEHUU BBIYMCIICHU U PEUICHUU 3a/a4;

BBIMIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN C 3aJaHHOU
TOYHOCTBIO;

CpaBHMBATh JEHCTBUTEIBHBIC YK CIIA PA3HBIMU CIIOCOOAMU;

YIOOPSAOUMBATh YKCIIA, 3allMCAHHbIC B BUJIE OOBIKHOBEHHOW W JIECATUYHOMN
po0Ou, Yncia, 3aiCaHHbIe C UCTIOJIb30BaHUEM apu(hMETUUECKOT0 KBaIPaTHOTO
KOpPHSI, KOPHEH CcTereHu Ooiblie 2;

HaxoauTh HOJl u HOK pa3nbiMu cioco6amMu ¥ MCIIOJIb30BaTh UX MPU PEIICHUN
3a/1ad4;

BBINIOJIHATh BBIUUCICHUS U TpeoOpa3oBaHUs BBIPAKECHUM, COJEpKALIIUX
JNEUCTBUTENBHBIC YMCIIA, B TOM YUCJI€ KOPHU HATYPaJbHBIX CTEICHEH;
BBITIOJIHSATH CTaHIAPTHBIE TOXICCTBCHHBIC npeoOpa3oBaHUs
TPUTOHOMETPUUYECKHX, JIOTAPU(PMUUYECKUX, CTENEHHBIX, HPPAMOHATBHBIX
BBIPAKCHU M.

B noeceownesnou xcusHu u npu uzydeHuu opysux npeomemos:

BBITMIOJIHATh U OOBSICHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHHUN MPHU PEIICHUU
MPaKTUYECKHUX 3aJlay, B TOM YHUCJE NPUOIMKEHHBIX BBIYUCIECHUN, UCIOJIb3YS
pa3Hble CIOCOOBI CPAaBHEHHI;

3aMKUChIBaTh, CPABHUBATh, OKPYTJISATh YUCIIOBBIE JAHHBIE PEAIbHBIX BEJIUYHH C
UCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHS;

COCTaBJIATb MW ONLCHUBATH PA3HBIMH crioco0aMH  YHMCJIOBBIE BBIPpAXKCHUA IIPpU

pELICHNN IPAKTHYECKUX 3a7a4 U 33a4 U3 APYTrux y4eOHbIX IPEeIMETOB
cBOOOHO ONEPUPOBATH YUCIOBHIMU MHOKECTBAMU MPHU PEILICHUH 33/1a4;
NOHUMATh NIPUYHUHBI 1 OCHOBHBIE WJIEU PACIIMPEHUS YNCIOBBIX MHOKECTB;
BJIAICTh OCHOBHBIMM TIOHATHUAMHM TEOPUU JACIMMOCTH TPU  PELICHUU
CTaHIAPTHBIX 3a]a4

UMeTh 0a30BbIE MPEACTABICHUS O MHOXKECTBE KOMIUJIEKCHBIX YHCENT,

CBOOOJIHO BBITIOJIHATH TOXKIECTBEHHbIE TPEOOpPa30BaHUsl TPUTOHOMETPUUECKHUX,
Jorapu(pMUUECKUX, CTENIEHHBIX BbIPAXKECHHUI;

BIaAeTh popMysoit 6mHOMa HbroToHA;

MIPUMEHSITH MIPU PEIICHUH 3a]1a4 TeopeMy O JuHeHHOM npeacraBiennn HO/I;
MIPUMEHSATH MIPU peleHuu 3a1a4d Kurtalickyro Teopemy 00 ocTaTkax;

IPUMEHSTH IPU pelIeHnH 3a1a4 Manyto teopemy Depma;

YMETH BBINOJIHATH 3aIIMCh YUCIIA B TO3UIIMOHHOW CUCTEME CUMCIICHNS,
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MPUMEHSATh TIPU PEIICHUU 3a7ad TEOPETHUKO-YHCIOBbIE (YHKIIUU: YUCIO U
cyMMma Jienuteneit, pyHkiuio Ditnepa;

NPUMEHSTH IPU PEIICHUH 3aja4 LIeTTHbIE APOoOH;

MIPUMEHATH MIPU PELICHUN 3a]1a4 MHOTOWICHBI C JEUCTBUTEIIBHBIMUA U LEIBIMU
K03 PUIIMEHTaMH;

BJIAJIETh MOHATUSMHU MPUBOJUMBIN U HEMPUBOJAUMBIA MHOTOUYJIEH U IPUMEHSTh
UX IPH PELICHUH 33]aY;

OPUMEHSTH IPU pereHuu 3a1a4 OCHOBHYIO TE€OpeMY anreOphl;

OPUMEHSATh TPU  pEHIeHUH 3aJad  npocredimue (GYyHKIMM — KOMIUIEKCHOU
NEePEeMEHHON Kak reOMEeTpUYECKHe MpeoOpa3oBaHMUs.

Ypasnenus u nepasencmea
JlocTmxkeHne pe3yabTaToB

CB0OOOIHO ONEpUpPOBATH MOHATUSIMU: YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHUS W HEPABEHCTBA, YPAaBHEHUE, SBIAIOLIEECS CIEACTBUEM JPYroro
YPaBHEHUS, YPAaBHEHMS, PAaBHOCHUJIIBHBIE HAa MHOXKECTBE, PAaBHOCHUJIBHBIC
npeoOpa3oBaHusl ypaBHEHUMH;

peuiaTh pasHele BUABl YPABHEHUN W HEPABEHCTB M MX CHCTEM, B TOM YHCIIE
HEKOTOpblE YypaBHeHUs1 3- W 4-i cTeneHel, IpoOHO-pallMOHAJbHBIE |
UPpPALMOHAJIBHBIE,

OBJIAJIETh ~ OCHOBHBIMM  TWUIIAMHM  [IOKA3aTEJIbHBIX,  JIOTapU(PMUUYECKUX,
MPPALMOHATIBHBIX, CTENEHHBIX YPABHEHUHW W HEPABEHCTB M CTAaHJAPTHBIMU
METOJaMU UX PEIICHUN U MPUMEHSTh UX MPU PELICHUHN 33/aY;

IIPUMEHSATH TEOPEMY be3y K peleHnio ypaBHEHU;

OpUMEHATh TeopeMy Buera mid pelleHHs HEKOTOPBIX YpPaBHEHUH CTENEHU
BBILIIE BTOPOU;

MOHUMATh  CMBICI TEOPEM O PABHOCWIBHBIX M  HEPaBHOCHIIbHBIX
npeo0pa30BaHUAX YPAaBHEHUI U YMETh UX JI0KA3bIBaTh;

BJIAJECTh METOJAMH PELICHUS YPABHEHWM, HEPAaBEHCTB M MX CHCTEM, YMETb
BBIOMPATH METOJI pelIeHUsI U 0OOCHOBBIBATH CBOM BBHIOOD;

WCIIOJIB30BaTh METOJ MHTEPBAJIOB JUISl PELIEHUS HEPABEHCTB, B TOM YHCIE
JIpOOHO-pAlIMOHANBHBIX U BKJIIOYAIOLIUX B CE0sl UpPAIlMOHAJIbHBIE BBIPAXKEHUS;

pemiath anreOpandyeckMe YpaBHEHHMST M HEPAaBEHCTBA M MX CHUCTEMBbI C
napameTpaMu anreOpandeckKuM U rpa@uueckuM METOIaMH;

BJIQZIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LIEJIbIX YUCTIAX;

U300pakaTb ~MHOXKECTBA Ha  IUIOCKOCTH, 3a/1aBa€Mbleé  YpPaBHEHUSIMH,
HEPABEHCTBAMHU U UX CHCTEMaMU;

CBOOOJHO HCIIOIB30BaTh TOXKJIECTBEHHbIE MPEOOpa3oBaHUsl MpPU PEIICHUU
YPaBHEHUH U CUCTEM YPaBHEHUH

B nosceonesnoti orcuznu u npu uzyuenuu opyeux npeomemos:

COCTaBJIATh U pPElIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI MPU PEUICHUU
3a/1ay APYTrUX yueOHBIX MPEIMETOB;
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BBITIOJTHSATH OIIEHKY MPAaBIONOM00MS PE3YIbTATOB, MOTYYAEMbIX MPU PEIICHUH
Pa3IMYHBIX YPABHEHHM, HEPABEHCTB U UX CHCTEM IPHU PEIICHUU 3aJlay JAPYTUX
y4eOHBIX MPEIMETOB;

COCTaBJISITh U PeIllaTh YpaBHEHUS M HEPABEHCTBA C MMapaMeTpamMu MpH pelieHun
3a/1a4 JIPyrux y4eOHbIX PEAMETOB;

COCTaBJIAITh YpPAaBHEHUE, HEPABEHCTBO WM HUX CUCTEMY, OIHCHIBAIOIINE
pealbHYI0 CHUTYyallMI0 WM TPUKIAJHYI0 3a7ady, HWHTEPHPETUPOBAThH
MOJIyYCHHBIC PE3YIIbTATHI;

UCIIOJIb30BaTh MPOTPaMMHBIE CpPEICTBAa IMPU PEIICHUH OTACIbHBIX KIACCOB
ypaBHEHUHN U HEPABEHCTB

CBOOOJHO OIpEAENATh TUI U BBIOMPATh METOJ| PEUICHMs MOKa3aTEIbHBIX U
Jorapu(p)MUUECKNX YpaBHEHUU U HEPABEHCTB, UPPALMOHAIBHBIX YPAaBHEHHUUN U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUN Y HEPABEHCTB, NX CHCTEM;
CBOOOJHO penIaTh CUCTEMBbI IMHEHHBIX YpaBHEHUII;

pelaTbh OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C IIAPaMETPAMU;

OPUMEHATh IIpM pEUIeHUuM 3anad  HepaBeHcTBa Komum — ByHsSKOBCKOroO,
bepnynnu;

MMETh IIPEACTABIEHNE O HEPABEHCTBAX MEXIY CPEIHUMU CTEIICHHBIMH.

Dynkyuu
JlocTrxkenus pe3ynbTaToB:

Bnagers mOHATUSAMU: 3aBUCHMOCTb BEJIMYMH, (PYHKIMS, apTyMEHT U 3HauU€HUE
byHKIIMK, 00JIaCTh ONpPECICHUs] U MHOXKECTBO 3HAaueHUW (PyHKIUH, Tpadux
3aBUCUMOCTH,  Tpaduk  (QyHKIUM, HYId  QYHKIUHA,  [OPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE Ha YHCIOBOM MPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM TMPOMEXKYTKE, HauOOJbIllee W HauMEHbIlee 3HaYeHHe (PyHKIMU Ha
YHICIIOBOM MPOMEXKYTKE, IIepuoandeckas QyHKIUs, IEPUO, YeTHAsI U HeUueTHas
(GYHKIMH;, YMETh MPUMEHSTH 3TH MOHATHS IPU PEIICHUN 3a]1a4;

BIIQ/ICTh TOHITHEM CTeNeHHass QYHKIHS, CTPOUTh €€ TrpapuKk U YMeTh
OPUMEHATH CBOICTBA CTENEHHON (DYHKIMU NPU PEILICHUH 33/1a4;

BJaJeTh NOHATUAMM I[IOKa3arejabHas (YHKIMs, SKCIIOHEHTAa; CTPOMUTH UX
rpa@uk M yMeTh MPUMEHSITh CBOWMCTBAa IOKA3aTeNbHOM (DYHKIMH TpU
peIIeHnY 3a7ad9;

BJQJIETh MOHATUEM JiorapudmMuueckas (PyHKIHS; CTPOUTH €€ rpaduK U yMeThb
NPUMEHATH CBOMCTBA JorapruPMUUecKoi (GyHKITMH MPHU PEIICHUH 3a/1a4;
BJIAJIETh TIOHATHUSMHU TPUTOHOMETPUYECKUE (PYHKIIMU; CTPOUTH UX TpaPuKd H
yMETh NPUMEHATH CBOWCTBA TPUTOHOMETPUUECKUX (DYHKUUN TNpHU perIeHUU
3ajady;

BJIA/IETh MOHATHEM oOpaTHast QYHKIMS; IPUMEHSTh 3TO MOHITHE MPHU PEILICHUU
3ajad;

OPUMEHATh IPU  PELIEHUWH  3aJad  CBOWCTBA  (PyHKUMH:  YETHOCTb,
NEPUOANYHOCTh, OTPAHUYEHHOCTH;

MPUMEHSTH MIPH PEIICHUH 3a71a4 MpeoOpa3oBanus rpadukoB QyHKINHT;
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— BJIaJIETh TOHATUSMH YHCJIOBas TOCIICIOBATENBHOCTh, apudMeTHdecKkas u
reOMETpUYECKast MPOTPECCus;

— TMPUMEHATHh MPHU PEIICHUU 3a/lady CBOMCTBA M MpU3HAKU apU(PMETUUECKOU U
r€OMETPUYECKON MTPOTPECCHIA.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

— ONpeaenaTh Mo rpadukaM W WCIIOJIL30BaTh ISl PEIICHUS TMPUKIAIHBIX 3a7a4
CBOMCTBA peasibHbIX MPOLIECCOB U 3aBUCUMOCTEHN (HauOOJIbIlIe U HAUMEHbIIINE
3HAUEHHUS, MPOMEXKYTKH BO3pACTaHHUs M YOBbIBaHUS (YHKIIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOUYKH Mepernda, nepuoa u T.11.);

— HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MpaKTHYECKOU
CUTYaIIHH;.

OmpeneNiITh 10 TpaduKaM TMPOCTEHINHE XaPAKTEPUCTHKUA TEPHOTUICCKUX

MPOIECCOB B OHMOJOTHH, DKOHOMHKE, MY3BIKE, PagHOCBSI3U U Ap. (aMIUIUTYyIa,

MEePUO U T.I1.)

— BJIQJICTh MTOHATHUEM aCUMIITOTHI U YMETh €T0 IPUMEHSTH IIPH PEIICHUY 3a]1a4;

~ TPUMEHSTh METOJIbI pelIeHUs MpocTedmux IudQepeHInalIbHbIX YpaBHEHUN
MEPBOTO ¥ BTOPOTO MOPSIKOB.

Dnemenmovl mamemamuyueckozo aHaU3d

JlocTrxeHus pe3yJbTaToB:

— Brnanere nonsTHeM OecKOHEYHO YyOBIBaroIas reoMeTpuyeckas Mporpeccus u
YMETh IPUMEHSTH €r0 TP PEIICHUH 3a]1a4;

— TMPUMEHSTH JIJIS PEIICHUS 3a/1a4 TEOPHUIO MPEJIEIIOB;

— BIAJETh NOHATUIMH OECKOHEYHO OOJIbIIMEe M OECKOHEYHO MaJjble YHCIJIOBEIC
MOCJICIOBATEIbHOCTH M YMETh CpaBHUBATh OCCKOHEYHO OOJbIIMe U
OECKOHEYHO MaJlbIe TTOCJIET0BATEILHOCTH;

— BJIQJICTh MMOHATUSAMH: TPOU3BOAHAS (YHKIIUH B TOUYKE, IPOU3BOIHAS (DYHKITHY;

— BBIYUCJIATH IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIMA U UX KOMOMHAITUH;

— WccaeaoBaTh (QYHKIIMA HA MOHOTOHHOCTD 1 OKCTPEMYMBbI,

— CTPOUTH rpaduKy U MPUMEHSTH K PEIICHHIO 33/1a4, B TOM YHCIIC C TTApaMETPOM;

— BJIaJICTh TIOHATHEM KacaTeibHas K rpaduky GYHKIHH U YMETh MPUMEHSTH €T0
IIpH pEIICHUH 3a71aY;

— BJIQJICTh MTOHATUSAMH TTepBOOOpa3Has PYHKITUS, OTPEACIICHHBI HHTETPAJ;

— MpUMEHATH Teopemy HproToHa—JIeliOHuUIa 1 ee CIIeICTBUSA JIs pelieHus 3a/1a4.

B nosceonesnotl srcusnu u npu uzyueHuu opyux yueOHvlx npeomemos:

— pemaTh TPUKIAAHBIC 33Jaud W3 OWOJOTHH, (PU3WUKH, XUMHH, SKOHOMUKH H
JIPYTUX MPEAMETOB, CBI3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTHK ITPOIIECCOB;

UHTEPIPETUPOBATH TOJYICHHBIC PE3YJIbTATHI

— cBOOOJHO BJIAJICTh CTAHJAPTHBIM ammapaTroM MaTEMaTHYECKOTO aHajau3a IS
BBIYHMCIICHUSI IPOU3BOIHBIX (DYHKIIMH OJTHOW IMEPEMEHHOM;

— ¢BOOOJHO MPHUMEHSTH anmapaT MaTeMaTHYECKOTO aHAIW3a ISl UCCIEIOBaHUS
byHKIM W mocTpoeHus TpaduKOB, B TOM YHCJIE WCCIEIOBaHUS Ha
BBITTYKJIOCTb;

— OIepUpPOBATH MOHATUEM MEPBOOOPA3HON (PYHKIIUU JJIs1 PEIICHUS 3a/1a4,

31



OBJIAJICTh OCHOBHBIMU CBeJleHUsiMH 00 mHTerpane Heiorona—JleitOHuia u ero
MPOCTEUIINX TPUMEHEHUSIX;

ONIEPUPOBATH B CTAaHJAAPTHBIX CUTYAILUSAX MTPOU3BOJHBIMH BBICIINX MOPSIKOB;
YMETh IPUMEHSTH TIPH PEIICHUH 3a7]a4 CBOMCTBA HETPEPHIBHBIX (HYHKIIHIA,
YMETb IPUMEHSATH IIPY PELIEHNH 3a1a4 TeopeMbl Benepmrpacca,

YMETH BBIMOJHATH MPUOIMKCHHBIC BEIYUCICHHUS (METOIbI PEIICHHS YPaBHEHUH,
BBIYUCJICHUS OINPEACICHHOTO HHTErpaa);

YMETh MPUMEHSATh MPUIIOKECHHUE MPOU3BOJIHON M OIPEICTICHHOTO MHTETpajia K
PEIICHUIO 33]1a4 €CTECTBO3HAHUS,

BJIQ/IETh TOHSTUAMH BTOpas MPOU3BOJHAS, BBINYKIOCTh Tpaduka (PyHKIUHU U
YMETb UCCIIEI0BATh (PYHKITUIO Ha BBITYKIOCTb.

Teopu}l eepwlmuocmeﬁ ucmamucmuka, iocuka u KOM6uuam0pul<a

JlocTmxkeHuns pe3ysbTaToB:

OnepupoBarb OCHOBHBIMH ONUCATEIbHBIMH XapaKTEPUCTHUKAMU YHUCIOBOTO
Habopa, MOHATHEM I'e€HEepallbHAasi COBOKYITHOCTh M BBIOOPKOI U3 HEE;
ONEpPUPOBATh MOHATHUSIMU: YacTOTa M BEPOATHOCTb COOBITHS, CyMMa H
IPOU3BEJICHUE BEPOSTHOCTEH, BBIYMCIATH BEPOSTHOCTU COOBITUH Ha OCHOBE
[I0JICYETA YHCIIA UCXO/I0B;

BJIQJIETh OCHOBHBIMU MOHSTHUSMU KOMOMHATOPUKH U YMETh X MPUMEHATH IIPH
pElIeHUH 3aa4;

MMETH MPEACTABICHHE 00 OCHOBAX TEOPUHU BEPOSITHOCTEN;

UMETh NPEJICTABICHUE O TUCKPETHBIX M HENPEPBIBHBIX CIIyYailHbIX BEIUYMHAX
U PACIIPENENICHMX, O HE3aBUCUMOCTHU CIIyYalHbIX BEJINYUH;

UMETBH MPEACTABICHUE O MATEMATUYECKOM OKHMJIAHUU U TUCIIEPCUN CITyYalHbIX
BEJINYUH;

MMETH MPEACTABICHUE O COBMECTHBIX PacHpeICTICHUSAX CIIyYailHbIX BEIHYUH;
NOHMMAaTh CyTh 3aKOHa OOJBIIMX YKCET M BHIOOPOUYHOTO METOJa M3MEPEHHS
BEPOATHOCTEN;

UMETh MPEJCTABICHUE O HOPMAJIIBHOM PacCHpeAEIICHHH U pUMeEpax HOPMaJIbHO
pacnpeeNeHHbIX CITy4YalHbIX BeJIMYUH;

UMETH MPEICTABICHUE O KOPPEISALUU CIIyYalHbIX BETUYMH.

B nosceonesnotl sicusnu u npu uzyuenuu opyaux npeomemos:

BBIYHCJIATH UJIM ONCHUBATBb BECPOATHOCTHU COOBITHH B peaanoﬁ ZKHU3HU,

BBIOMPATh METOIbI TIOJIXO/ISIICTO MIPEACTABICHUS U 00paOOTKH JTaHHBIX

HMMETbH MPEJICTABICHUE O NEHTPAIBbHON MIPEAEITBHON TEOPEME;

UMETh TPEACTaBICHUE O BBIOOPOYHOM KOIPGDUIIUCHTE KOPPEISIHH |
JIMHENHOU PErpeccuy;

UMETh MPEICTABICHUE O CTAaTUCTHUYECKUX THUIOTE3aX H©  IPOBEPKE
CTaTUCTUYECKOMN THUIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUNMOCTH;
UMETh MPEICTABIEHUE O CBSA3M OMIIMPUYECKMX M  TEOPETUYECKHUX
pacnpeneneHuu;

HMMETH MPEICTABICHUE O KOJUPOBAHUHU, IBOUYHOM 3aIIMCH, IBOUYHOM JIEPEBE;
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BJIa/IETh OCHOBHBIMHU TMOHATUSAMHU Teopuu rpados (rpad, BepummHa, pedpo,
CTENEHb BEPIIMHBI, yTh B rpad)e) U yMeTh MPUMEHSITh UX NP PEIICHUU 3a]1aY;
UMETh MPEJICTABIEHUE O IEPEBBAX U YMETh MPUMEHSTH IIPU PELICHUU 33/1a4;
BJIQJICTh MOHSITUEM CBSI3HOCTh U YMETh IPUMEHSITH KOMIIOHEHTBI CBSI3HOCTH MPH
pELIeHUH 3aa4;

YMETb OCYIIECTBIISATH MYTH 1O pedpam, 00X0/61 pedep u BepiInH rpada;

UMETh TpelicTaBlieHne 00 »HHIepOBOM M TaMUJIBTOHOBOM MyTH, HWMEThb
NPEACTABICHUE O TPYIHOCTHU 3aJa4 HaXOXKJIECHUS TaMUJIbTOHOBA MYTH;
BJIQJICTh MOHATUSIMUA KOHEUHbIC U CUETHBIE MHOXKECTBA U YMETh UX MPUMEHSATH
IIPU PELIEHUH 3a]1a4;

YMETh MPUMEHSTh METOJI MATEMAaTUUECKOU UHAYKIUY;

YMETh MPUMEHSATh NPUHLNN J[MpUXJIe TPU PEIICHUH 3a1a4.

T'eomempus

Nwmetsb npeacTaBieHne 00 akCHOMaTUYECKOM METO/IE;

BJIQJICTh TMOHSTHEM T'€OMETPUYECKHE MECTa TOYEK B MPOCTPAHCTBE M YMETh
NPUMEHSTh UX I PEUICHUA 3a/ay;

YMETh MPUMEHATH ISl PEHIEHUs 3aJad CBOMCTBA IUIOCKMX M JIBYTPAHHBIX
YTJIOB, TPEXTPAHHOT'O yTiia, TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI TPEXTPAHHOIO
yria,

BJIQJICTh TOHSATHUEM TEPICHIUKYJIIPHOE CEYCHUE MPU3MbI U YMETh MPUMEHSATH
€ro MpH pelIeHU! 3a/1aY;

HMMETh NPEICTaBICHNE O JBOUCTBEHHOCTH MPABUIBLHBIX MHOTOIPaHHUKOB;
BJIAJETh TMOHATHSIMU LEHTPAJbHOE U MapajuleIbHOE MPOECKTUPOBAHUE U
OPUMEHATh HUX TMPU TIOCTPOCHHH CEUEHWH MHOTOTPAaHHUKOB METOJIOM
MIPOEKIINHM;

MMETh TMPEACTABICHUE O pa3BEPTKE MHOIOTPAHHMKA M KpaTyaillieM MyTH Ha
MMOBEPXHOCTH MHOT'OTPAHHUKA;

MMETh NPEICTaBICHNE O KOHUUECKUX CEUCHUSX;

UMETh MPEICTABIICHUE O Kacarmuxcs chepax ¥ KOMOUHAIIMY TeJl BPAIICHUS U
yMETb MPUMEHSTh UX TIPU PEIICHUU 3a]1a4;

MPUMEHSITh TIPU PEIICHUH 3a71a4 (hOPMYJTy PACCTOSHUS OT TOYKHU JI0 TUIOCKOCTH;
BJIAJIETh Pa3HBIMU CIIOCOOAMU 3aJaHus MPSIMOM YpaBHEHUSMH U yMETh
MIPUMEHSTH MIPU PEIICHUU 33/1a4;

MIPUMEHSTH [IPU PEUICHUH 33]1a4 U JJOKAa3aTEIbCTBE TEOPEM BEKTOPHBIA METOJ U
METOJ KOOPJAWHAT;

UMETh MpEJCTaBICHUE 00 akcMoMax o0beMma, MPUMEHITh (HOpMYNbl 00BEMOB
NPSIMOYTOJBLHOTO Tapajulesienuinea, Npu3Mbl U TUPaAMUIIbI, TEeTpadJpa MpH
pElIeHUH 3a/a4;

MPUMEHSITh TEOPEMBbI 00 OTHOIICHUSIX 00BEMOB TPH PEIICHUU 3a/1a4;
MPUMEHSATh WHTETpan JUisl BBIYUCICHUS OOBEMOB U TIOBEPXHOCTEH Tem
BpAIllCHUs, BBIYUCIICHUS TUIOMIAM CPEPUUYECKOro mosica U o0bema IIapoBOTO
CHOS;
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— MMETh MPEICTABICHUE O JBWKEHHMSIX B IIPOCTPAHCTBE: MAPAJLIEIBHOM
[IEPEHOCE, CUMMETPUHA OTHOCUTEIBHO IUIOCKOCTH, LICHTPAJIBHOM CUMMETPUHU,
IIOBOPOTE OTHOCUTEJIBHO IIPSIMOM, BUHTOBOM CUMMETPUHU, YMETh IIPUMEHATDH UX
IIPU PEILLIECHUU 3a]1a4;

— MMETh [IPEJCTABJICHUE O ILIOLIAAN OPTOrOHAJIILHOU MIPOEKIINHY;

— MMEThb IPEACTABICHHE O TPEXI'PAHHOM M MHOTOTPAHHOM YIJ€ U INPHUMEHSATH
CBOMCTBA IUIOCKUX YIJI0B MHOI'OTPAHHOIO yIUIa IIPU PELLICHUU 3a1aY;

— HMETh MpPEACTABICHUS O NPeoOpa3oBaHUM IOAO0OMS, TOMOTETHUH U YMETh
IIPUMEHSTH UX IPU PELICHUU 3a1aY;

— YMETb pellaTh 3aJa4 Ha IJIOCKOCTU METOJaMU CTEPEOMETPHUH;

YMETb IPUMEHATH POPMYIIBI 00HEMOB MPHU PEIICHUH 33/1a4.

Bexkmopul u koopounamut 6 npocmpancmee
JlocTmxkeHuns pe3ysbTaToB:

— Bnazgers NOHATUSAMH BEKTOPHI U X KOOPJIMHATHI,

— yYMETb BBIIOJIHATH OllEpaliy HaJ BEKTOPAMHU;

— HCIOJIB30BATh CKAIIPHOE ITPOU3BEACHUE BEKTOPOB IIPU PEILICHUH 3a/1a4;

— MPUMEHATH YpPaBHEHHUE IUIOCKOCTH, (DOPMYJTY PACCTOSIHUS MEXKIY TOYKaMH,
ypaBHEHUE cepbl IpU PELICHUH 3a/1a4;

— IIPUMEHATH BEKTOPHI U METOJI KOOPJMHAT B IIPOCTPAHCTBE P PEILECHUN 33]1a4

— HaxoguTh O0BEM MapajuieleNuIeNa U TeTpad’aApa, 3aJaHHbIX KOOPAMHATAMU
CBOUX BEPILUH;

— 3a7aBaTh NPSIMYIO B IPOCTPAHCTBE;

— HaXOJWTh PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH B CUCTEME KOOPJIMHAT;

HaxXOJUTh PACCTOSIHUE MEXIYy CKPEIIMBAIOIUMUCA NPSAMBIMH, 3aJaHHBIMH B

CUCTEME KOOpPIMHAT.

Memoowvt mamemamuxu

JlocTmxkeHuns pe3ysbTaToB:

- UIMETH MPEACTABIICHUE O BKJIAJE BBIAAIOIINXCA MATEMAaTUKOB B PA3BUTHE HAYKHU;

- IOHUMAaTh POJIb MATEMATHUKU B pa3BuTUH Poccumn

— HCIOJI30BaTh OCHOBHBIE METO/BI JOKA3aTEIbCTBA, TPOBOINUTH TI0KA3ATENBCTBO U
BBIIIOJIHATH OIPOBEPIKEHMUE;

— TNPUMEHATH OCHOBHBIE METO/BI PEILIEHUS MATEMATHYECKUX 3a/1a4;

— Ha OCHOBE MaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE XapaKTepU30BaTh
KpacoTy M COBEPILIEHCTBO OKPYKAIOIIETO MUPA U MIPOU3BENCHHI HCKYCCTBA;

— MPUMEHATH  MPOCTEMIIME  MPOTPaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN MAaTEMAaTUYECKUX 3a/1a4;

IIOJIB30BAaThCA NPUKIAAHBIMA IIpOrpaMMaMy M INPOTPaMMaMM  CHMBOJIBHBIX

BBIYHCIIEHUI ISl UCCIEI0BAaHUS MaTEMAaTHYECKUX OOBEKTOB

— NPUMEHATh MAaTEMATHYECKHUE 3HAHHUS K HCCIECIOBAHMIO OKPYXKAIOIIETO MHpa
(MonenupoBaHue (PU3NUECKUX IPOLIECCOB, 3a7]a4l SKOHOMUKH).
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ConeprxaHue TUCHUIIMHBI (2344)

1 cemectp (Max 964, o6si3aT. 284)

Beenenue

BBenenne. MatemaTnka B HayKe, TEXHUKE, YKOHOMHUKE, MH()OPMAIIMOHHBIX
TEXHOJOTHSIX U TMpakTH4YeCKoW gesTensHocTH. llenm wu 3amaum  u3ydeHus
maTemaTuku npu ocBoeHun npodeccuii CI1O u cnenmansuocteit CI1O.

Pa3Butue nonsitus o uncie (44)

Pa3Butne mnonsATMA o0 uyucne llenble, panuMOHAIBHBIE, HWPPALMOHAIBHBIC,
NeiCTBUTENbHBIE 4YMchaa. Moaynb AedcTBUTENbHBIX uucen. llpubnukeHHble
BbIuMciieHHs. KoMmiuiekcHble uncna. [{eficTBrs HaJl KOMIJIEKCHBIMU YUCIIAMH.
IIpakTnyeckoe 3ansaTHe Nel «Apudmernyeckue AEUCTBUS HaA YUCIAMH,
HAX0XJIeHUE MPUOIMKEHHBIX 3HAUCHUN BEJIMYMH U MOTPEIIHOCTEH BBIYUCIICHUH,
CPaBHEHHE  YHUCIIOBBIX  BBIpOKEHUN», «ApupmeTnueckue  JEHCTBUS €
KOMIUIEKCHBIMH YUCIIAMK.

Kopuu, crenenu u jorapugmsi (64)

KopHr HaTypaJlbHOM CTEIIEHM W3 4Yuclaa © MX cBoucrBa. CrenmeHu ¢
palMOHAIBHBIMM TMOKa3aTeNsAMU, HMX CBOWCTBA. CTENEHU C JCUCTBUTEIbHBIMU
nmokazartensiMu.  CBolCTBa  CTEIIEHM € JCMCTBUTCIBHBIM  ITOKa3aTEJIEM.
[lokazatenbHasi, norapudmuueckas (QyHKOUM W UX cBoMcTBa. (OCHOBHOE
JorapupMUUIECKOe TOXKIASCTBO. JleCATUUHbBIE U HATypaIbHBIC JIOTAPU(DMEI.

IIpakTnueckoe 3anaTHe Ne 2! ««JlelicTBUSI CO CTENEHSIMU U KOPHSIMH,
BBIYKCIICHUE U  CpaBHEHHE KOpHei»». «lIpeoOpa3oBaHusi  BBIPAKEHUI,
cogepxkammx  creneHuw». «lIpeoOpazoBanue anreOpandeckux  BBIPAKEHUU.
[IpeoOpa3zoBanue parmoHAIBHBIX, UPPAITMOHATIBHBIX CTETIEHHBIX, MOKA3aTeIbHBIX
U JIorapu(PMUUYECKUX BBIpaXKEHUN». «BbluucieHnne u cpaBHEHHE JOrapupMoB.
Pemenue nokasareynbHbIX, J0Tapu(pMUUECKUX YPABHEHHUIN U HEPABEHCTBY.
«CamocTosrenbHas padota o teme «KopHu, cTeneHu u iorapudmsny.

IIpsiMble U IUIOCKOCTH B MpocTpaHcTBe (61)

Crepeomerpus. AxkcuoMmbl. CrneacrtBus. B3zauMHOE pacnoyiokeHHUE ABYX MPSIMBIX
B IpoctpaHcTBe. IlapammenbHocTs npsMOW U 1IocKocTH. [lapamienbHOCTH
miockocrer. [lepneHaukyasspHOCTh NpAMOM M IUIOCKOCTU. llepneHaukymnsp u
HAaKJIOHHAs1. YTOJI MEXY NPSIMOU U IJIOCKOCTBIO. JIByrpaHHbIN yroji. YTroa Mexay
TUIOCKOCTSAMH.  [lepneHauKyJIsIpHOCTh  ABYX IUIOCKOCTEH. ['eomerpuueckue
npeoOpa3oBaHus  MPOCTPAHCTBA:  MAapajuIeNIbHBIA  TEPEHOC,  CUMMETPHS
OTHOCHUTEJNIBHO  IUIOCKOCTH.  IlapamnensHoe — mpoektupoBanue.  [lmomans
OpTOrOHaJIbHOU Mpoekuuu. M300paxxenne npocTpaHCTBEHHBIX QUTYD.
IIpakTuyeckoe 3anaTue Ne 3: I[Ipu3Haku B3aUMHOIO PACIIOJIOKEHUS MPAMBIX.
Yron Mexnay npsMbIMU. B3anMHOE pPacnonoOKE€HHE MPSMBIX M IIJIOCKOCTEH.
[leprieHIUKYIISIp ¥ HAKJIOHHASA K INIOCKOCTH. YTOJ MEXAY IPSAMON U INIOCKOCTBIO.
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TeopeMbl O B3aMMHOM pacCHOJIOKEHUU MPSAMONM M IUIOCKOCTH. Teopema 0O Tpex
nepneHaukynapax. [Ipu3Haku u CBOMCTBA MapayljIebHBIX U MEPIEHIUKYISPHBIX
miockoctei. PaccTosiHue OT TOYKHM 10 TUIOCKOCTH, OT MPSAMOW JIO0 IIOCKOCTH,
pPacCTOSTHUE MEXKIY IUIOCKOCTSMM, MEXKIY CKPEIIMBAIOMIMMHU MPAMBIMU, MEXIY
POU3BOJIBHBIMU (pUrypamu B mpoctpaHcTBe. [lapamnenbHoe MpoeKTHpOBaHUE U
ero cpoiictBa. Teopema o TUIOMIAAX OPTOTOHATBHOM MPOEKIIMH MHOTOYTOJIbHUKA.
B3auMHoe pacnonokeHrue MpoCTPaHCTBEHHBIX QUTYD.

CamocrosTenbHas padoTa no teme «lIpsimMble 1 IIOCKOCTH B MPOCTPAHCTBEM.

DJ1eMeHTbl KOMOMHATOPUKH (44)

OcHOBHBIE MOHATHUS KOMOMHATOpuku. McTopusi pa3BUTUS KOMOMHATOPHUKH,
TEOpPUM BEPOSATHOCTEH M CTAaTUCTUKA W WX pojib B Pa3IUYHBIX cdepax
YeJIOBEUECKON KU3HEIAEATEIbHOCTH 3aJa4yd Ha IOJACYET 4YKCIIa Pa3MEIIEHUH,
NEPEeCTaHOBOK, coyeTaHuil. Pemienue 3amau Ha mepebop BapuantoB. Popmyia
ounoma Hrerotona. CoiicTBa OMHOMHHAIBHBIX KOd(h(uIeHToB. TpeyroibHUK
[Tackass.

«IIpaBuna xomOuHaTtopuku. PeiieHre KOMOMHATOPHBIX 3amau». «PazmenieHus,
coueTaHusi W nepecTtaHOBKM». «bmHOM HproToHa u TtpeyronpHuk Ilackans.
[IpuknanHbie 3a0a49m».

KoopauHaTbl u BeKTOpbI (64)

[IpssmoyrosibHast (ekapToBa) cUCTEMa KOOpAMHAT B mpocTtpaHctBe. dDopmyna
paccTosiHUSL MEXIy JABYMs TOYKamMH. YpaBHEHHUS cQepbl, TUNIOCKOCTH U MPSIMOM.
Bekropel. Monyns BekTtopa. PaBeHCTBO BekTOpoB. (CllOXE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCIIO. Pa3okeHue BEKTOpa IO HAIPaBJICHUAM. YTOJ
MEXIy IByMs Bekropamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BeKTOpa.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHue KOOPAMHAT M BEKTOPOB IIPU PELICHUWM MAaTEMaTHUYECKUX W
MIPUKJIAIHBIX 33]a4.

IIpakTnueckoe 3anaTue Ne4: «Bekrtopsl. JleiictBus ¢ BekTopamu. [lekaprtoBa
CUCTEMa KOOpAMHAT B MPOCTPAHCTBE. YPABHEHHE OKPYKHOCTH, CQephl,
mIockocTu. Paccrositnue mexnay Toukamm». «JleMCTBHS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHaTtaMu. CKaJsipHOE MNPOW3BEICHHUE BEKTOPOB. BeKTOpHOE ypaBHEHUE
NpsAIMOM M TIJIOCKOCTH. VCmosib30BaHME BEKTOPOB IIPU JOKA3aTEIBCTBE TEOPEM
CTEPEOMETPUNY.

CamocrositenbHas padota o Teme «KoopArHATEI U BEKTOPHI»

OcHOBBI TPUTOHOMETPUH(24)

OcHoBHble noHsATUA. Paguannas mepa yrina. BpamarenbHoe aBuxkenue. CHHYC,
KOCHUHYC, TAaHT€HC U KOTaHreHC uyuciaa. (OCHOBHbIE TPUTOHOMETPUUYECKHUE
toxaecrBa. @opmynsl npuBencHus. Oopmynsl cinoxenus. OopMmysibl yIBOEHHUS
DopMyJbl MIOJIOBUHHOTO yTia. [IpeoOpazoBanus MIPOCTENIINX
TPUTOHOMETPUYECKUX BBIPAKEHU.

KoncyabTanuu (84)
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CamocrosiTesbHas pabdora (604)
1 cemecTp — nudpepeHUPOBAHHDBIIN 3aUeT

2 cemectp (max 1384, o0s13aT. 404)

OcHOBBI TPUTOHOMETPUHU(TIPOAOJIKEeHHE) (84)

[IpeoOpazoBanne CyMMbI TPUTOHOMETPUYECKUX (YHKIUH B MPOU3BEIECHUE U
POU3BENIEHUS B CyMMYy. BbIpakeHHe TPUTOHOMETpPHUYECKHX (QYHKIUN uepe3
TAHI'€HC ITOJIOBUHHOTO APTyMEHTA.

IIpakTnyeckue 3anaTusANe 1 PaguaHHblii METOJ U3MEPEHHUS YIJIOB BPAILECHUS U
CBSI3b C IPagyCcHOI Mepoil. OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIAECTBA, (POPMYJIBI
CIIOXEHUS, yIBOCHHU, TPe0oOpPa30BaHUE CYMMBbI TPUTOHOMETPUUYECKUX (YHKUIHNA B
IpOU3BEJEHUE, MPEe0OpPa30BAHKE TPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUN B
CyMMYy.

Tpuronomerpuyeckue GyHKIUU U UX CBOWCTBA. TPUrOHOMETPUUYECKHE YPAaBHEHHUS
U HepaseHCTBa. [Ipocreiiline TPUrOHOMETPUYECKHE YPABHEHMSI M HEPABEHCTBA.
OOpaTHbIEe TPUTOHOMETPUYECKUE (PYHKIINH. APKCUHYC, aDKKOCHUHYC, APKTAHI'€HC.

IIpakTnueckoe 3ansiTue Ne 2 [IpocTeiinmme TpPUTOHOMETPUUYECKUE YPABHEHUS U
HepaBeHcTBA. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.

IIpakTnueckoe 3ansaTue Ne 3 KontposbHas padborta no teMe « OCHOBHbIE OHSTHUS
TPUTOHOMETPUI

®yHknuu, ux cBoiictea u rpapuxu(64)

OOnacte ompeneiaeHuss U MHOXECTBO 3HaueHud. CBoiicTBa  (yHKUUU:
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPAHUYEHHOCTb, IEPUOJAUYHOCTE.
[TpomexyTku Bo3pacTaHus U yObIBaHUsS, HAUOOJIbIIIEE W HAUMEHbIIEE 3HAUCHUS,
TOUKHM 3KcTpeMyma. ['paduueckas unrepnperanus. [lpumepsl QyHKIHOHATBHBIX
3aBHCHUMOCTEH B peasIbHbIX MpoOIleccax U ABJICHUAX. ApumeTnyeckue onepauuu
Hag ¢yHkuusmu. Crnoxnas (yskius. [loHstue o HempepbIBHOCTH (DYHKITUH.
Oo6patHbie pyHkuuu. CTeneHHble, TOKa3aTelbHbIe, JorapupMuIecKue u
TpUroHoMeTpuueckue GyHkiuu. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.
[Ipumepsl 3aBUCHMOCTEH MEXKIy NEPEMEHHBIMA B pEaJbHbIX MpolLeccax U3
CMEXHBIX gucuuiuinH. Omnpenenenue ¢ynkuuil. VccnenoBanune @QyHKIuu.
CBoiicTBa JMHEWHOM, KBaJpaTUYHOM, KyCOUYHO-JIMHEHMHONW U APOOHO - JIMHEHMHOMU
¢bynkuuii. HenpepbiBHBIE U IepUoAnYEecKUE (QYHKIIMH.

I'padux ¢ynkiuu, mocrpoenne rpadukoB GYHKIWNA, 3aJaHHBIX PA3TMYHBIMHU
cniocobamu. IIpeoOpazoBanusi rpadukoB. llapannenbHblli TEPEHOC, CUMMETPUS
OTHOCUTEIBHO OCEH KOOPIHWHAT, U CUMMETPHUSI OTHOCHUTEJIBHO Hadajla KOOpPJMHAT,
CUMMETPHUSI OTHOCHUTENIBHO MPSAMON y=X, PACTSDKEHHE W C)KaThe BAOJb OCEH
KOOpJIMHAT.

IpakTuyeckue 3ausaTus Ned4,5 «Iloctpoenne u uteHue rpadukoB (QYHKIIMA.
UccnenoBanne ¢ynkuuu. CBoiicTBa U rpauku CUHYCa, KOCHHYCA, TaHT€HCA U
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koTanreHnca. O6patusie pyHkunu U ux rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
byukiuny. «[IpeobpazoBanus rpaduka GyHKIITN)
CamocrositenbHas padoTa o Teme «DyHKIMM, UX CBOHCTBA U rpaduKm»

MHOrorpaHHuKH U KpyrJblie Tejaa (64)

Bepimunbl, pebpa, rpaHu MHororpaHHuka. Pa3zBepTka. MHOrorpaHHble yrJibl.
Beimykneie MHOrorpanHuku. Teopema Oiinepa. [lpusma. Ilpsimad n HakioHHas
npusMa. [IpaBunbnHas npusma. Ilapamnenenunen. Ky6. ITupamuna. IlpaBunbHas
nupamuaa. YcedeHHas nupamuga. lerpadap. Cummerpun B KyOe, B
napajuienenunene, B npusme u nupamuae. Cedenus Ky6a, MpU3Mbl U TUPAMUIBL.
[IpencraBinenre O MpaBUIIBHBIX MHOTOIpaHHHMKax (TeTrpasap, KyO, OKTasiap,
noaekadip U ukocadap). Oo6wbem u ero usMmepenuwe. HMHrerpanpHas dopmyna
ooreMa. @opmysbsl o0beMa KyOa, MPSMOYTOJIbHOTO MapajuleNieluIe/ia, MPU3MBbI,
UUJIMH]PA.

IIpakTnueckoe 3ansaTtHe Ne 6 «Pa3znuuHbie BHIIBI MHOTOTPaHHHMKOB. MX
nzoopakenus. CeueHusi, pa3BepTKM MHOTOrpaHHHUKOB. [lioimans MOBEPXHOCTH.
Buasl cummerpuii B npoctpaHcTBe. CUMMETpHST MHOTOTPaHHUKOB. Bberuucienue
wiomanaeii u  oobemoBy. «llnomaas mnoBepxHOCTH. Buabsl cumMmerpuit B
npoctpancTBe. CUMMeTpuUs Tel BpalleHus. Beruncinenue miomaaeit 1 00beMoBy.
[umuaap w  KoHyc. YceueHHbI KoHyc. (OcCHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasyromias, pa3Beprka. (OceBble CEYEHUS U  CEUYEHUS
napajuiensHble ocHoBaHuio. [lap u cepa, ux ceuenus. KacarenbHasi miocKocTh K
chepe. Dopmyiibl 00beMa kKoHyca. DopMyJIbl TIIOMIATN TOBEPXHOCTEN IUITUHpA U
konyca. opmynbl oObema miapa u miomanu chepsl. [logodue ten. OTHOMEHUS
IJIOLIAAEH MOBEpXHOCTE U 00BEMOB TEN.

IMpakTuyeckoe 3ansaTue Ne 7 Konrponbnas pabora mo reme «MHOTOTpaHHUKH U
KpYTJIbIE TEJIa

Hauana maremaTudeckoro ananau3sa (124)

CriocoObl 3amaHus W CBOWMCTBA YMCIIOBBIX I10CeqOBarelbHOCTEN. lloHsTHE O
npenene  nociefosatesbHOCTH.  CyllleCcTBOBaHME — MpeAesina  MOHOTOHHOM
OTPAaHWYEHHOW MOcieAoBaTeNbHOCTH. CyMMHpPOBaHUE MOCIEA0OBATEIBbHOCTEN.
beckoneuHo yObIBaroias reoMeTpuyecKasi Mporpeccus U ee cymma.
IIpakTuyeckoe 3ansitue Ne 8 «YwucioBas mociieqoBaTENbHOCTb, CIHOCOOBI €€
3a/1aHMA, BBIYMCIIEHUS YJICHOB MOCJIEN0BATENBHOCTH. [Ipenen
nocyenoBaTeIbHOCTH. beckoHeuHO yObIBaloIIasi reoMeTpruecKasi IpOrpeccusi».
[TonsiTue 0 MPOU3BOAHON (PYHKIUU, €€ TeOMETPUUECKUI M (PU3MUYECKHI CMBICI.
VYpaBHeHue kacaTenbHOU K rpaduky GyHkmuu. [Ipon3BoHbIE CyMMBI, pa3HOCTH,
Ipou3BeeHus, 4acTHOTO. IIpom3BOJHBIE OCHOBHBIX 3JEMEHTAPHBIX (YHKIHUH.
[IpumeHeHre MpOU3BOAHON K UCCIENOBAHUIO (PYHKIIMM U MOCTPOSHUIO TPapuKOB.
[IpousBogubie oOpaTHOM GYHKIMHM W KoMmmo3uuuu QyHkuuu. Ilpumepst
WCIIOJB30BaHUs MPOM3BOJHOW I HAXOXKICHUSA HAWIIy4dllIer0 pELICHUS B
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NPUKIATHBIX 3a1a4dax. Bropas mpousBojHasi, €€ reoMeTpuueckuil 1 Gu3nYecKuit
cMmbIci. HaxoxaeHue ckopocTu AJid npoiiecca, 3aaHHoro popmyiioi u rpadukom
IpakTnueckue 3aHATHANe 9 «IIpon3BoaHAas, MEXaHUYECKUN U TEOMETPUUECKUN
CMBICI TPOW3BOJAHOW. YpaBHeHHE KacaTeldbHOM B oOmiem Buae. IlpaBuna u
dbopmyibl quddepeHupoBanus, TabInIa MPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITUH.
HccnenoBanre GyHKIMU C MOMOIIBIO TPOU3BOAHON. Haxoxkaenue HauOoJbIIero,
HAMMEHBIIIET0 3HAUCHUSI U SKCTPEMAJIbHBIX 3HAUCHUN PYHKITUN.

IIpakTnyeckoe 3ansaTue Ne 10 Pemenne 3amau. CamoctodrenbHas paboTa 1o
teme: «IIpousBonHas GyHKIIIN»

Wuterpana u mnepBooOpaszHasd. [lpuMeHeHHe oOmpeaeNieHHOro WHTEerpana ajs
HAXOXJCHHUS IUIOAAA KPUBOJHMHEHHOW Tpaneuun. Popmyna HeroroHa-
Jlentonuna. Ilpumepsl npuMeHeHHs] HHTErpaia B U3UKE U T€OMETPHH.
IIpakTuyeckue 3anaTus Nell,12 «Haxoxnenue nepBooOpasHbIx», «Teopema
Herotona-Jleitbuuna. I[lpuMeHeHue wuHTErpana K BBIYHCICHUIO (PU3NYECKUX
BEJIMYUH U TUIOLIAJEH».

DJIeMEeHThI TEOPUH BEPOATHOCTE U MATEMATHYECKOH CTATHCTHKH (44)

CoObITHE, BEPOSTHOCTH COOBITUS, CIOXKEHHME M YMHOXEHHE BEPOSTHOCTEH.
[TonsiTve 0 HE3aBUCUMOCTH COOBITUH. J[MCKpeTHas ciaydaiiHasl BEJIMYMHA, 3aKOH €€
pacnpeneneHus. UucnoBble XapaKTEPUCTUKH JTUCKPETHOM CIyYallHOM BEJIMYMUHBI.
[TonsiTue 0 3aKOHE OOIBIINX YUCEN.

IIpakTnueckoe 3ansarTue Nel3d «Kiaccuueckoe omnpenesneHne BEPOATHOCTH,
CBOMCTBA BEPOATHOCTEW, TEOpemMa O CyMME BEpOSATHOCTEW. Bpruucienue
BeposiTHOCTeW. [IpuknanHbie 3aqaum».

DNeMeHTbl MaTeMaTU4yecKod cratucTtuku llpencraBieHue nOaHHBIX (TaOIHIIb,
TuarpaMMmbl, TpauKu), TeHEpalbHas COBOKYMHOCTb, BBIOOpKA, CpelHee
apumernyeckoe, meauana. Ilonsrue o 3amayax MaTeMaTHYECKON CTAaTUCTHKH.
Pemenue npakTH4ecKux 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

YpaBHeHusi 1 HepaBeHCTBa (44)

PanunonanbHble, uppalMOHAIbHBIE, IIOKA3aTEIbHBIE W TPUIOHOMETPUYECKUE
YPaBHEHUS WU CHUCTEMBl. PaBHOCHUIIBHOCTh YpPaBHEHUN, HEPABEHCTB, CHUCTEM.
OcHOBHBIE TIPUEMBI UX pelICHUs (pa3l0XKEHUE HA MHOXKHUTEINIM, BBEJECHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpaduueckuit meton). Vcmosib3oBaHHE CBOWCTB U
rpadukoB (YHKIMMA PU PElIeHUH YpaBHEHUH.

IIpakTnueckue 3anaTus Nel4 KopHu ypaBHeHu. PaBHOCHIIBHOCTh ypaBHEHUH.
[IpeoOpa3zoBanue ypaBHeHHIl. OCHOBHBIE MPUEMBI pEUIEHUs] ypaBHEeHU. Pemenue
cucTeM ypaBHeHui. Vcnonp30BaHre CBOMCTB U rpaduKoB (HYHKIIMMA IS PEIICHUS
YPaBHEHUW U HEPABEHCTB.

PannonanbHble, uWppalMOHANbHBIE, ITOKA3ATEIbHBIE M TPUTOHOMETPHUYECKHUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHUS.
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IIpakTuyeckue 3austuss NelS: Meron wuHTepBanoB. HM3o0paxenue Ha
KOOPJIMHATHOM TIJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUH W HEPABEHCTB C
JBYMSI IEPEMEHHBIMHU U UX CUCTEM.

CamocrosiTenbHas paboTa no Teme: «PerieHue ypaBHeHU U HEPaABEHCTBY
KoncyabTanuu (64)

CamocrosiTesibHast padorta (924)

2 cemecTp — JK3aMeH

Y4yeOHO — MeTOINUYEeCKOe o0eceueHue
IlepeyeHb OCHOBHOI1 JIMTEPATYPHI

1.  A.A. Jlamasn Marematuka, [3J€KTpOHHBIN pecypc|: yueOHUK. - M.:
NH®PA-M,2019. -544c.- pexxum noctyma: http://znanium.com

2.  A.A. lanasa MaremaTtuka, cOOpHUK 3aj1a4 110 MatemaTtuke M.: MTHOPA-
M,2019. -352c. - pesxum aoctyna: http://znanium.com

3. M. TI'mnsapoa Marematuka i MEIUIIMHCKUX KOJUTeIKeH: Yueo.
nocobue PoctoB u//]: ®enukc, 2021

IlepedyeHb 1OMOJTHUTEIBLHOM JIUTEPATYPHI
bammMakoB M.U. Marematuka. Yueouuk aig HITO u CIIO. - M.: 2012
2. IOxno H.C. Maremaruka (35eKTpOHHBIN pecypc), yueonuk M.:HUL]
NH®PA-M,2021 http://znanium.com
3. Kpyrmuxosa O.B., Matseesa E.B. Maremaruxka: METOJ. yKa3aHus
Xabaposck: U3a-so ABI'VIIC, 2016

L

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

"UuTepHer"
1. «YuuBepcurerckas oudmuoreka ONLINE» http://biblioclub.ru.
2. «DNIeKTpOHHO-OMONMHMOTeUHas cuctema  http://znanium.com
3. DraexTpoHHO-OMOIMOTEeuHas cructeMa «Jlanby https://e.lanbook.com
4. DnektponHas odpasoBatenbHas cpena IBI'YIIC  https://Ik.dvgups.ru
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Y4e0HO — TEeMAaTHUYECKUI TIJIAH

Homep Tema KoauvecTBo
TeMbI 4acoB
1 cemecTp
1. Beenenue
2. Pa3Butre noHsATHS O YKCTE 4
3. KopHu, crenenu u norapudmsl 6
4. [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE 6
S. DneMeHTbl KOMOMHATOPUKH 4
6 Koopaunatel 1 BEKTOpBI 6
7 OCHOBBI TPUTOHOMETPUH 2
8. CamocrosTenpHas paboTa 60
Q. Kouncynprammu 8
10. ®opMma aTTecTanuu - TupPepeHIIMPOBAHHBIN 3a4eT
2 cemecTp
11. OCHOBBI TPUTOHOMETPHUH (TIPOJAOTHKEHHE) 8
12, @DYyHKIMHU, UX CBOWCTBA U rpapuKu 6
13 MHOTOTpaHHHUKY U KPYTJIbIC TeIa 6
14, Hauana MaremaTuyeckoro aHaiansa 12
15. DJIEMEHThl TEOPUM BEPOSTHOCTEN M MAaTEMaTUYECKOU 4
CTaTUCTUKHU
16. VYpaBHEHUS 1 HEPABEHCTBA 4
17 CamocrosTenpHas paboTa 92
18. Koncynpranuu 6
19. [IpomexxyTounast arrectanus B popMe dK3aMeHa
Hroro 234
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TemaTH4yeckoe IJIAHUPOBAHUE

Martematuka (2344, 44 B HeeJ110)

A.A. lanasa Marematuka, [3JIeKTpOHHBIN pecypc]: yueOHuk. - M.: UHOPA-M,2019. -544c.- pexum goctyna: http://znanium.com

A.A. Jlanasa Marematuka, cOopHuK 3a1a4 o Mmatematrke M.: UHOPA-M,2019. -352c. - pexum goctyna: http://znanium.com

M.I". 'msipoBa MaremMatuka JJi1 MEIUIIMHCKUX KoJuie/pker: Yue0. mocooue Poctos v/Jl: dennkce, 2021

Ne Ilnanupyemsble pe3yJbTaThl 00yUYeHHSs Buabi
Koa Joma Py Pe3y y " A
Ne -BO HIHee
Coaepxxumoe marepuajia (opmbl
ypo | 1aco 3alal | TTpenmernble MeranpeameTrHbie KOHTPO
Ka |B e
Jast
I cemecTp
1. A.A. Jlanasa MaremaTuka, [371eKTpOHHBIN pecypc]: yueoHuk. - M.: MTHOPA-M,2019. -544c¢.- pesxxum poctyna: http://znanium.com
2. A.A. lanasiuH Maremaruka, COOpHHK 3a1a4 1o Mmatematuke M.: UHOPA-M,2019. -352c. - pexum gocrtyma: http://znanium.com
3. M.I. l'msapoBa MartemaTrka il MEIUIIMHCKHUX KOJUIeKel: Yueo. mocoodue Pocror v//l: @enukce, 2021
BBenenue (0u)
Pa3BuTHe noHsATHA 0 YnCcIe (44)
[1] BeimonHsTs PeryasiTuBHbIE: YO
PazButue nonarus o uncie Llensle, pauyoHanbHbie, 112 | apudpmeriieckue 1HCTBHA | onenmBarth
HppaIlMoOHAIIbHBIC, JCHCTBUTEIbHBIC YHca. MOIyIb §1.1- Hajl THCIaMH, cotueTad MIPABWIILHOCTH
. : YCTHBIE B TUCbMEHHBIC . .
1 2 | necTBUTENBHBIX yncen. [IpuOnkeHHbIE BBIMUCIEHUI. | 1621 BBITIOJTHCHHSI JICHCTBUH
o . -0,2. npueMbl @OpMyITHPOBATH . | vOP3
OMIUIEKCHBIC Yucia. J[elicTBHS HaJl KOMILICKCHBIMH Tn.16§ | coiicTea M mpH3HAKH Ha YpOBHE aJICKBaTHOM
UCTaMH. 16.1- AENUMOCTH LEBIX YHCET PETPOCIICKTUBHON
16.4 Ha HaTypaJIbHOE YHCIIO. OLICHKH.
> 5 [IpumensTh npu petieHnn | [To3HaBaTeIbHbBIE:
IIpakTuyeckoe 3ansTue 1 [2] 3a1a4 Ha ONpEIEICHHE CTpOHTS pedcBoe I13 P3
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«ApudMeTnieckue IeHCTBUS HAJl YUCIAMU,
HaXO0XJICHUE MPHUOMKEHHBIX 3HAYCHU BETUYHH U
MOrPEMIHOCTEN BBIYMCIIEHUM, CPABHEHHUE YHCIIOBBIX
BBIpOXEHUI» «ApHu(pMeTHIecKrue IeHCTBHS C
KOMIIJICKCHBIMH YHCJIaMH

2.1,2.9,
2.23,2.
292,

16.116.
8,16.9,
16.12

(baKTa JACIINMOCTH YHUCCII.

Pemate 3amaun Ha
HaXO0KJIEHUE OCTATKOB OT
JIEJICHUS] YU CIIOBBIX
BbIpakeHU. Pemath
JUHENHBIE, KBaJpaTHbIC U
JTpOOHO-paLlMOHAIBHBIX
YPaBHEHUH U HEPABEHCTBA.
Pemate 3a1aun ¢ momMouIpr0
YUCJIOBBIX HEPABEHCTB U
YpaBHEHUH C OJTHOI
IIEPEMEHHOM.

BEIITOTHATE BEIYUCICHUS C
KOMIIIEKCHBIMH YHCJIAMH:
CJIOKCHUE, BHIUNTAHHE,
YMHOEHHE, ICTICHUE.
N3o0paxaTh KOMIIJIEKCHBIE
YHCJIa TOYKaMH Ha
KOMIIJICKCHOM MJIOCKOCTH.
Haxonuts xopHU
KBaJPAaTHBIX YPAaBHEHUH C
OTPULIATENbHBIM
JTUCKPUMHHAHTOM.

BBICKa3bIBaHUE B
YCTHOM M TMCbMEHHOMH
dopme.
KoMMyHuKaTUBHBIE:
YUUTHIBATH PA3HbIC
MHEHHUS U CTPEMUTHCS
K KOOpAWHAIUU
Pa3JINYHBIX [TO3ULIUN B
COTPYJHHYECTBE.

Kopuu, crenenun

U Jorapugmsbi (64)

KopHu HaTypanbHOH CTENEHH U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ paliioHaIbHBIMU NIOKA3aTENISAMHU, UX
cBoiicTBa. CTENEHN C IEHCTBUTEIBHBIMU ITOKA3aTEIIMU.
CBolicTBa CTENIEHHU C IEWCTBUTEIBHBIM NIOKA3aTENEM.
[TokazarenbHas, morapudmuueckas QyHKIUN U UX
CBOMCTBA.

[1]
I'n.6

§6.1-
6.2

DopMynupoBaTh

ONpeleseHue KOpHI U
CBOMCTBA KOpHEH.
Boruncnsate ¥ cpaBHUBATh
KOpHM, JeJaTb INPUKHIKY
3HauEHUs KODHSIL.
[IpeoOpa3oBbIBaTH

PeryasitTuBHbie:
OILICHHBATh
MPaBUIBLHOCTh
BBIIIOJTHEHUSI AeliCcTBUHU
Ha ypOBHE aJIcKBaTHOM
PETPOCIIEKTUBHOMN

YO
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OcHoBHOE JorapudmMuyecKoe TOXIeCTBO. JlecsTuanbie [1] YuCcIOBble U OyKBEHHBIEC | OLCHKH.
U HaTypaybHble orapudmel. [IpaBuna neiicTBuii ¢ 6 BBIDAXKCHUSA, COIEpIKAILUC
norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. cremeHn M paaukaisl. | [losHaBaTeqbHbIE:
Hax o eHue 3HaueHuii jorapudma 1o npoussoisHomy | §6.3- 3anucpiBaTE  KOPEHb N-i | crpouTs peuesoe | P3
ocHoBauuo. [lokaszarensHas, norapudmMuueckas 6.4 CTe%eHH B BUAC CTCICHU C | ppickaspiBanme B
. HBIM [IOKa3aTeleM M . .
(GyHKIMS ¥ UX CBOMCTBA. Pemienue noka3zaTenbHbIX, Ilp06 orasatene YCTHOW M TUCHMEHHOU
. Hao00pOT.
Jorapu(MUUECKUX ypaBHEHUH U HEPABEHCTB. p dopme.
IpakTuyeckoe 3anaTue Ne2 «I[IpeobpazoBanue KoMMyHHKATHBHBIE:
anreOpanyeckux BolpakeHUi. IIpeoGpazoBanue KOHTPOJIMPOBATH
palnMoHaIbHBIX, UPPALIMOHATILHBIX CTEIIEHHBIX, [2] NIeCTBUS TTApTHEPA.
NOKa3aTeIbHbIX U JIOTapU(PMUUYECKUX BBIPAKECHUI». 6.15-
«Bprancnenue u cpaBHeHue gorapupmoB. Pemmenne 6.44 I3 P3
MOKa3aTeIbHBIX, JIOTapU(PMUIECKUX YpaBHEHUH U 6.45,6.
HEpPaBEHCTBY. 72,6.80
-6.90
CamocrosTenbHas padbota no teme «KopHu, cTenenu u
J0TapuPMbD».
IIpsimMble ¥ IUIOCKOCTH B MPOCTPAHCTBE (64)
[1] ®opMynupoBaTh OCHOBHBIE YO
PeryasiTuBHbIE:
I'n.8 aKCHOMBI CTEPEOMETPUH.
pas3nnyarh cocod u
Jloka3bIBaTh CIEJACTBUS U3 N
§8.1- pe3ynbTar AeUCTBHUS.
: akcuoM. Pemars 3agaun Ha
C A C 8.3 NPUMEHCHHUEC aKCHOM H ITo3naBaTe/ibHBIE:
TepeoMeTpus. AKCHOMBI. CrencTBusl. CHEICTBH 3 AKCHOM. S —
B3anMHOe pacnonoxeHue NpsMbIX U INIOCKOCTEN IIPUEMOM DCILICHMA. YO
[1] DopmyIUpOBaTH
1.8 OIIpEIICIICHUC KomMMmyHukaTuBHbBIE:
NEPIICHANKYIISIPHBIX OBITh TOTOBBIM K
§84' IIPAMBIX, IIOCKOCTEH. CaMOCTOSTEIILHON
8.6 dopMynupoBaTh HH(OPMAIHOHHO-
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orpeziesieHue MO03HABATEJIbHOM
MEPIEHIUKYJIIPHOCTU JESTEIIbHOCTH
[1] OPsIMOM M TIJIOCKOCTH.
Yron Mexay npsaMou ¥ II0CKOCThIO.  JIByrpaHHbIN ['n.8
7 yroii. IleprieHquKynsp 1 HakJIOHHAs! K TJIOCKOCTH. §8.11- VO P3
I'eomeTpuueckue npeodpazoBaHUs IPOCTPAHCTBA. 8.12
[TapannenpHOE MPOEKTUPOBAHUE.
IIpakTuyeckoe 3ansiTue 3 PeleHue 3a1a4 1o TeMe: [2]
«[lapannenbHOCTh MPSMOI U MJIOCKOCTH, 8.46,8. 13 P3
8 «IlepneHAUKYIIPHOCTD MIIOCKOCTEN. 57,8.66 vO
CamocrositenbHas pabota no teme «IIpsimbie u
IJIOCKOCTHU B IIPOCTPAHCTBE.
JJieMeHTbl KOMOMHATOPUKH (44)
OCHOBHBIE IOHATHS KOMOMHATOPUKH. VicTopust [1] PemaTe KOMOMHATOPHBIE PeryisiTusnble:
pasBUTHsI KOMOMHATOPUKH, TEOPHH BEPOATHOCTEN U 15 | 3anaum merogom mepeGopa | YIHTRIBATE MPABHIIO B
9 CTaTUCTHUKH U MX POJIb B Pa3IMUHBIX chepax §15.1- 1 110 IIPaBUITy YMHOKCHUA EEEI;HPOB'&HHH H6 VO P3
. Co3/1aBath poie ciocoda
YeJI0BEYECKON XKU3HEACATEIbHOCTH. 15.3 pETIEHNs, PA3ITHIATH
MaTEMAaTHYECKNUE MOJIENH
Pa3M€HIeHI/I$[, COUYCTaHUA U MCPECCTAaHOBKU. JUIA pelIeHus CH9006 1 pesysipTat
JeicTBUS.
KOMOMHATOPHBIX 33134 C
noMoluisto noacy€ra yucina | [oznaBarejbHbIE:
pa3MelIeHH IepecTaHOBOK | OPUCHTUPOBATHCS Ha
[1] u coueranuil. [IpuBoauTh pasHoOOpasue
®opmyna omnoma Herotona. CpolicTBa 15 IIPUMEPHI CIy4alHBbIX, CIoco0OB peleHus
10 OMHOMMHAIBHBIX K03 unmenton. TpeyronbHuk §15.4 JOCTOBEPHBIX 1 3a/1a4. YO P3

TTackans.

HEBO3MOYKHBIX COOBITHH.
3HaTh OMpeeICHNE CYMMBI
Y IPOU3BEJIEHUSI COOBITHH.
3HaTh onpeeneHne

KoMmyHHKaTHBHBIE:
YUUTHIBATH Pa3HbIC
MHEHHS U CTPEMHUTHCS
K KOOpAVHALUU
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COOBITUA B KJIIACCUUYECKOM
[MOHUMAaHUH.

pa3IMYHBIX MO3UIIUNA B
COTPYAHUYECTBE,
KOHTPOJUPOBATH
JIEWCTBUA MapTHEPA.

H BEeKTOPHI (64)

Koopaunarsl
[1]
I'n3
Koopaunatsl. [IpsamoyronpHas (1ekapToBa) cuctema
11 KOOPJMHAT B POCTPAHCTBE. PaccTosnue MexIy §3.8-
Toukamu. KoOpauHAaThl cepeIMHBI OTPE3KA. 3.10
[1]
I'n3
12 Bekropbl. JlelicTBHsI HaJl BEKTOPAMH. §3.1-
3.7
IpakTuyeckoe 3ausTue 4 «Mcnons30Banne KOOpAUHAT
¥ BEKTOPOB NPH PEIICHMH MATEMATHYECKHUX H 2]
MPUKIATHBIX 3378, CaMOCTOATENbHAs PAOOTA 10 TEME | 4 oy o
13 «KoOpIvHATBI U BEKTOPBI» 7'0 o

DopMynHMpoBaTh
onpeneaeHus u
WJUTFOCTPUPOBATH ITOHATHE
BEKTOpA, JJIMHBI BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB,
KOMILJIAHAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.
BrinonnsaTe onepauuu Ha
BekTopaMu. Haxonutb
pas3oKEeHUE BEKTOPA 110
TPEM HEKOMILJIAaHAPHBIM
BeKTOpaM. Mcrnonb3oBath
BEKTOPHBIE METO/IBI IIPU
pELICHUH 3a]a4 Ha
BBIYUCIICHUS U
JI0Ka3aTelIbCTBA.

PeryasituBHbie:
YUYUTHIBATH MPABUIIO B
IJIAHUPOBAHUY U
KOHTpOJIe criocoda
pELIeHUS, pa3InyaTh
croco6 u pe3yabTaT
JICUCTBHS.

Ilo3HaBaTenbHbIE:
OpPUEHTUPOBATHLCS HA
pa3HooOpaszue
CIO0CO0O0B pelleHus
3a/ad.

KomMmyHnkaTuBHbIC:
YUUTHIBaTh pa3HbIe
MHEHUS U CTPEMUTHCS
K KOOpJUHAIINH
pa3IMYHBIX NO3ULIUN B
COTPYAHUYECTBE,
KOHTPOJIMPOBATh
JIEHCTBHSI MapTHEpA.

YO

YO P3

I13 VO
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OcHoOBBI TPUTOHOMETPHHU(24)

PeryasitTuBHbIie: YO
METh
BriBoauts hopmyiibi Y
OpPUEHTUPOBATHCS B
npuBeeHus. BeiBoIuTh
o Ppa3IMYHbBIX
OpMYJIBl CYMMBI
PMy yM UCTOYHUKAX
Pa3HOCTH CHHYCOB,
uHpOopMauy,
1 KOCHHYCOB. IIpumensTs
OcHoBHble nOHATUA. Pagnannas Mepa yria. [1] 1ITTaHAPOBATD
TPUTOHOMETPUUYECKHUE .
BpamarenbHoe asuxenue. CUHyc, KOCHHYC, Tanrenc u | 1717 P MOHOJIOTHIECKHUH
OTBET.
KoTaHreHc yncia. OCHOBHBIE TPUTOHOMETPUIECKUE §7.1- NpeoGpa3oBanus HosapaTetLmLLe:
14 ToxaecTBa. @opmyiiel npuseneHus. Gopmyiel 73 TPUTOHOMETPHYUECKHX ’
- . BIAJCTh  A3BIKOBBIMHU
cnoxxeHust. @opmyibl yaBoeHHs: PopMyJibl BBIPAKEHUIA.
cpenctBamu-  ymenue | P3
HOJOBMHHOIO YIIA. §7.9- | Koncrpyuposars
TOYHO, JIOTMYHO
. 7.12 SKBUBAJICHTHBIC pEUEBhIC
[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX usjaratb  CBOIO TOYKY
i BbICKa3bIBAHHA C 3peHMsl, HCHOJIb30BATh
BBIPAKCHIH. UCIIOJIb30BaHUEM ’
aJIeKBAaTHBIC SI3bIKOBHIE.
anredpanveckoro u
KomMmyHukaTuBHbIE:
Ie€OMETPHUECKOTO S3bIKOB.
OBITH TOTOBBIM K
CaMOCTOSITENIbHOM
MH(pOPMaIMOHHO-
MIO3HABATEJIbHOM
NeSITeTHHOCTH.
2 cemecTp
OcHOBBI TPUTOHOMETPUHU(TIPOAOIKEHHE) (84)
Tpuronomerpuueckue KI[UU ¥ UX CBOMCTBA 1
15 p P (byHKu l[" ] [IpoBouTh NoKazatenbHOe | PeryjasiTuBHBbIE:
.7 paccykieHHe O KOPHSX yMeTh YO
§7.3,7 MPOCTEUIINX OpPUEHTHPOBATHCS B
3,7.
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14
Ipaktnueckoe 3ansitne 1 «Pagmanneni wmetox | [1]
W3MEpPEHHS YIJIOB BpAIICHUS W CBSI3b C TpagycHou | ['m.7
16 Mepoii. Tpuronomerpuueckuii kpyr». «lIpeodbpazoBanus
TPUTOHOMETPUUECKUX BBIPAKCHUI». §7.16
IpakTuueckoe 3ansitme 2 Tpuronomerpuueckue | [1]
ypaBHEHUS U HEPABEHCTBA U UX PEILICHUE I'n.7
17 7.73,7.
78
IIpakTuyeckoe 3ansaTue 3 KoHTposbHas pabora 1o
Teme «OCHOBHBIE MOHSTHSI TPUTOHOMETPUM
18

TPUTOHOMETPUUECKUX
ypaBHeHUH. Pemars
TPUTOHOMETPUUYECKHE
YpaBHEHUS U IIPOCTEUIINE
HepaBeHcTBa. [IpuMenaTs
TPUTOHOMETPUUECKUE
(bopMyIIbI ISl peLeHUs]
TPUTOHOMETPUUECKUX
ypaBHeHUH. Mcnonb30BaTh
pa3IUYHbIE METOABI IS
peleHus
TPUTOHOMETPUUECKUX
YpaBHEHUH.
Koncrpynposars
9KBHMBAJICHTHBIEC PEUEBBIC
BBICKA3bIBAHUS C
MCII0JIb30BAaHUEM
anredpanveckoro u
rE€OMETPUUYECKOTO SI3bIKOB.
Hcnonws3oBars
(yHKIIMOHATIBHO-
rpaduueckue
MIpeICTaBICHUS JIIs
pELIeHNUs U UCCIIEN0BaHUs
TPUTOHOMETPUUECKUX
YPaBHEHHUH, CUCTEM
YpaBHEHUM.

IIpumeHaTH
TPUTOHOMETPHUUECKHE
bopmyIbl A5
npeoOpazoBaHus
TPUTOHOMETPHUECKUX
BBIPaKECHMII.

pa3IMYHBIX
HCTOYHHMKAX
uHpopmanuu,
MJIaHUPOBATH
MOHOJIOTHYECKHUH
OTBET.
Ilo3naBaTeJbHBIE:
BJIAJETh  SI3LIKOBBIMH
CpelcTBaMHU-  yMCHHE
TOYHO, JIOTUYHO

u3jaraTb CBOK TOYKY
3peHUs, HCIOJIb30BaTh
aJICKBAaTHBIC SI3bIKOBHIC.
KoMmyHuUKaTHBHBIE:
OBITh TOTOBBIM K
CaMOCTOATEIIbHOMN
nH(OpMaIMOHHO-
MT03HABATEJIbHOMN
NESTeNbHOCTH.

P3

I13 P3

KP
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DOyHKUMH, UX CBOIICTBA U rpapuku(64)

00630p 06mux mousATHH. Cxema ucciaeaoBaHus

[1]

¢bynkumii. HenmpepreiBHOCTH QyHKIMU. [IpeoOpazoBanms | ['11.5
GyHKIUH 1 TEHCTBUS HAJl HUMU. §5.1
19 '
5351
4
IpakTuyeckoe 3ansaTue 4 [Ipeodbpazoanus rpadukos. [1]
[NapannenbHplil TEPEHOC, CHMMETPHUSI OTHOCUTEIEHO 5
20 ocell KOOpAMHAT U CUMMETPUSI OTHOCUTENILHO HavyaJla
KOOP/MHAT, CHMMETPHSI OTHOCHTEIBHO MPSMON y=X, §35.4-
pacTsHKeHHE M CKAaThe BAOJb OCel KOOpIMHAT. 5.10
Ipakruuyeckue 3ansatus 5 «[locTpoeHne u ureHue
rpadpukoB  ¢yHkumi.  MccnenoBanue — (QyHKUUH.
CpoiicTBa U rpaduKu CHHYyca, KOCHHYyCa, TaHIe€Hca U
KoTaHreHca. OOpaTHble (QYHKIMM M HX TIpapuKu.
ObpaTHble TPUTOHOMETPHUECKHE GYHKIIN.
CamocrosiTesibHass pabdora nmo teme: «@yHKOMH, HX [1]
CBOICTBA M rpapuKN» 5.49-
21 '
5.54

OniepupoBaTh NOHITUSIMU:
(GyHKIUS, apryMEeHT U
3Ha4YeHUe QPYHKIUH,
o0JacTh onpeaeseHus u
MHOKECTBO 3HAYCHU I
dbyHKIMH, TpaduK
3aBUCUMOCTH, rpadux
¢byHKIMY, HYTU QYHKIUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pACTaHHE Ha YHCIOBOM
IpPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauboJIbIIee U
HaMMEHBIIIee 3HAYCHHUE
(YHKIIUU Ha YUCIOBOM
MIPOMEKYTKE,
nepuoanueckas QyHKIus,
MIEPUOJI, YeTHAS U HeUETHAs

GbyHKIUY;

OnepupoBaTh MOHITHSIMU:
npsiMasi 1 oOpaTHas
MPONOPIIMOHATILHOCTD,
JUHEWHas, KBalpaTUyHasl,
norapudmuyeckas u
nokasareiabHas QyHKIIHHU,
TPUTOHOMETPHUYECKHE

(GyHKIMU.

OHpe,Z[CJI}ITB 3HA4YCHHUC

PeryasitTuBHblie:

YMETh
OpPUEHTUPOBATHCS B
Ppa3IUYHBIX
UCTOYHHUKAX
uHpOopMauy,
IUTAHUPOBATD
MOHOJIOTHYECKHUI
OTBET

Ilo3naBaTeabHbIE:

BJIAZETh  SI3BIKOBBIMU
CpeAcTBaMU-  YMEHHE
TOYHO, JIOTHYHO
u3JiaraTh CBOIO TOYKY
3pEHHs], HUCIOJIb30BATh
aICKBATHBIC A3BIKOBBIC,

KommyHuKaTHBHbIE:
OBITh TOTOBBIM K
CaMOCTOSITENIbHOM
UH(POPMALIMOHHO-
MIO3HABATEJIbHOM
NeSITeIbHOCTH.

YO

I13 P3
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(YHKIIUH 10 3HAYCHHUIO
aprymMeHTa IpH pa3IMuHbIX
crocobax 3aaHus

GbyHKIMN.

Crpowuts rpaduku
W3YYEHHBIX ()YHKITHIA.

OnuceiBatk 10 rpaduKy U B
MPOCTEHUIINX CITyYasiX 1Mo
(dhopMyIie moBeieHNE U
cBOMcTBa (PyHKIIMIA,
HaXOAMTH 0 rpapuKy
GbyHKIIUU HaOOJIBIITHE U
HaWMEHBIIINE 3HAYCHHUS.

Ctpoutsb 3cKu3 rpaduka
(yHkuum,
YAOBJIETBOPSIOIICH
IPUBEJCHHOMY Habopy
yCIIOBUH (IIPOMEXKYTKHU
BO3pacTaHusl/yObIBaHUA,
3Ha4YeHue GyHKLUU B
3aJJaHHOM TOYKE, TOUKH
IKCTPEMYMOB, HYJIH
GYHKIMH U T.J11.);

MHOTrOrpaHHUKH M KPYTJible Tejia (64)

22

CrnoBapp  reomerpun  Bepmunbl, pebpa, TpaHH
MHOrorpaHHuka. Pa3BepTka. MHOrorpanasle yrIJbl.
Beinykiisie MHOT'OI'PaHHUKH. Kpyrasie Tena.

HpaBI/IHBHBIe MHOT'OT'paHHUKH.

[1]
I'n.12

§12.1

dopMynpoBaTh
ONpEJIETICHUE W MPUBOJIUTH
IIpUMEPBI MHOTOTPAHHUKOB.
dopMynHMpoBaTh
OIlpeZIeIIEHUE U

PerynsTuBHbIe:
BHOCHUTBH HEOOXOIMMBIE
KOPPEKTHUBHI B
JIEMCTBHUE MOCIIE €r0
3aBEPILECHHS HA OCHOBE

YO
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IIpakTuyeckoe 3ansitue 6 [lapannenenunensl,
npu3Mbl, upamuabl. Cedyenus Ky0Oa, Ipu3Mbl U

[1]

nupamMuibl. «Pa3iuyHble BUIbl MHOTOTpAaHHUKOB. Ux 12
23 n3obpaxxenus. CeyeHus, pa3BepTKH MHOTOTPAHHUKOB.

[lmomaae nmoBepxHocTu. Buasl cumMmerpuii B §12.2-

npoctpancTBe. CUMMETpHUSI MHOTOTPAHHUKOB. 12.6

Brraucienue womanei 1 00bEMOBY.

IMpakTuyeckoe 3ansaTue 7 «lnomans noBEpXHOCTH.

Buasl cumMertpuii B mpoctpancTBe. CUMMETPHS TET [1]14.4
24 BpalleHus. Beruncienue miomaaei 1 00beMOB» 814, '57

KonrtponbHas pabora no Teme «MHOTOrpaHHUKH U
KpYTJIBIE TEJIa»

n300paXkaTh MPU3MY.
DopMynIMpoBaTh
OIIpeZICIICHUE U
n300paxkaTh MUPaMULY,
YCEUEHHYIO INpaMULYy.
DopMynIHMpoBaTh
OIIpeZICIICHUE U
n300pakaTh MpaBUIIbHbIC
MHOTrOrpaHHMKu. PemaTts
3a/1a4y Ha BBIYHUCIICHUE
IUIOLIAIU IOBEPXHOCTH
Pa3IMYHbIX
MHOTOTPaHHUKOB.
Pacno3naBats
MHOTOTpaHHMKH, Ha
yepTexax, MOJCINAX U B
pEalbHOM MHUPE.
MopenupoBats yClI0BHE
3a/1a4M U C TIOMOIIIbIO
yepTexka WU pUCYHKa,
MIPOBOJUTH
JIOTIOJTHUTEIIbHBIE
MIOCTPOEHHUS B X0J1€
pewenus.. [IpumensaTs
HW3y4YECHHBIE CBOMCTBA
reoMeTpuuecKux puryp u
dbopmyn s pereHus
TEOMETPUUECKUX 3a7a4 U
3a/1a4 ¢ MPaKTHUYECKUM
COJIEp/KaHUEM.

ydera xapakrepa
CIEJIaHHBIX OIIHOOK.

IMo3znaBareanHbIe:
IIPOBOJUTH CPABHEHUE
U KJ1acCu(HUKaIUIO 1O

3a/IaHHBIM KPUTEPUSIM.

KoMMyHuKaTUBHBIE:
YUYUTHIBATh pa3HbIC
MHEHHUS U CTPEMUTHCS
K KOOpAWHAIIUU
pa3IMYHBIX MO3ULUNA B
COTPYAHUYECTBE
OomunoOoK.

P3

13 P3

Hauana martemaTudeckoro anaausa (124)

51




Yro u3yyaer MaTeMaTHYCCKUIH ananmus? | [1]
[Tocnenosarensnoctu Ilonarue npoussoanoi. Tabmuua | §5.15
o5 MIPOM3BOJHBIX JJIEMEHTapHbIX (QyHKIMH. DOpMynsl # | 1.9
npaBuia auddepeHIupoBaHusI.
§9.1-
9.7
IpakTnyeckoe 3ansaTue 8 «Hucnonas [1]5.60
26 MOCIIeI0BAaTEIBHOCTh, CIOCOOKI ee 3ananus. [Ipenen 5 64.1
nocienoBarenbHOCTH. [Ipenen GpyHKIuM». '
IIpakTuyeckoe 3ansiTue 9 MexaHnyecKuii 1 [1]
F€OMETPUYECKUI CMBICI TPOU3BOJIHON. Y paBHEHUE I'n9
27 KacaTelnbHOU K rpaduky GyHKIUU. §9.7
9.8
IIpakTnueckoe 3ausaTue 10 «VccnenoBanue QyHKIMH C
MMOMOIIBIO TPOU3BOTHOM
Camocmoamenwvnaa paooma no teme: «lIpomsBognas
GyHKIII
28 9.79

[IpuBOUTE IPUMEPHI
MOHOTOHHOM YK CIIOBOM
I10CJIEI0BATEIBHOCTH,
MMEIOLIEH Mpeied.
Haxonuts npon3BoHyI0
(yHKIIMH B TOUKE,
KacaTeNbHYIO K rpaduKy
(GyHKIIUY, TPOU3BOAHYIO
¢dbyHKIMU. BRIaucsaTs
MPOU3BOHYIO OJHOYJICHA,
MHOTOYJIEHa, KBaIpaTHOI'O
KOPHSI, IPOU3BOIHYIO
CYMMBI () yHKITHIA.
Hccnenosats B
IIPOCTEUIINX CITy4astX
GbyHKIIUU Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOoIbIINE U
HauMEHbBIINE 3HaUYEHUs
(GyHKLIUH, CTPOUTD
rpaguKu MHOTOUYJICHOB U
IIPOCTENIINX
palMOHATIBHBIX PYHKIIHM ¢
UCIIOJIb30BAaHUEM alllapaTa

MaT€MaTHUYCCKOIro aHajn3a.

OOBICHATE U
WUTIOCTPUPOBATH MTOHATHE
npenena QyHKIUH B TOUKE.
[IpuBOIUTE IPUMEPHI
(GyHKIUH, HE UMEIOIITIX
npejena B HEKOTOPOu
TOYKE. BRIUUCIATH

PeryasitTuBHbIe:
BHOCUTH HEOOXOIUMEBIE
KOPPEKTHBBI B

JIEUCTBUE IIOCJIE €ro
3aBEpIICHUS HA OCHOBE
y4eTa Xapakrepa
CIeJIaHHBIX OIIHOOK.

Ilo3naBaTeabHBIE:

HpOBOZII/ITI) CpaBHeHI/Ie
U KJIacCU(UKAIUIO 10
3aJaHHBIM KPUTEPHUSIM.

KommyHukaTuBHbIe:
YUUTHIBaTh pa3HbIe
MHEHUS U CTPEMUTHCS
K KOOpJAUHALNH
pa3IMYHBIX NO3ULIUN B
COTPYIHUYECTBE

P3

13 P3

YO P3

13 P3
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npeaebl GyHKIUH.
AHanM3upoBaTh MOBEJICHUE
(GbyHKIUI Ha pa3IMYHbIX
ydacTkax o0yactu
onpenenenus. Haxonute
ACUMIITOTBL. 3alIUChIBaTh
YpaBHEHUE KAXKJI0M U3 ITUX
acCUMIITOT. Beruncnsate
3Ha4YE€HHE MPOU3BOIHOMN
(GbyHKIIUHU B TOYKE (110
onpezaenenuto).Haxonure
YTJIOBOW KO3 PHUIIIEHT
KacaTeJbHOU K rpaduKy
(YHKIMU B TOUKE C
3aJJaHHOH a0CIHUCCOH. .
3anuceIBaTh YpaBHEHHE
KaXJI0M U3 3TUX aCUMITOT.
Haxoaute npon3BoaHyO
CIIOKHOU (QyHKIUHY,
o0paTHOM (QYHKIIUH.
Haxoauth MrHOBEHHYIO
CKOPOCTb JIBUJKEHUS
MAaTepUaIbHON TOUYKH.

IIpakTnueckoe 3ansituell [leppooOpa3Has u uHTErpa

[1]

I'n.10
29
§10.1-
10.5
IIpakTHYeckoe 3aHATHE 12 [IpumeneHne 10.33-
30 OTIPEAEIEHHOTO0 MHTErpajia Uil HaXO)KJIEHUs IUIOIIaIn 10' 40
KPHUBOJIMHEHON TpaIlelnH. «Teopema HproToHa- '

Boruucnare npubnmxEéHHoe
3HaUEHUE IIOIIAIU
KPUBOJIUHENHOMN Tpalenuu
C TIOMOIIBI0 (POPMYITBI
Herotona-Jleitbnuna.
Haxoauts mepBooOpa3Hbie
AJIEMEHTAPHBIX ()YHKIIUHA.
Haxoauts mepBooOpa3Hbie

CYMMBbI QYHKIIHH,

YO P3

P3 113
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Jleitonuna. IlpumeHeHne WHTErpajla K BBIYUCICHHUIO
(bu3MYECKUX BEJIUYUH U TUIOLIAIEH»

npousBeieHus PYHKITUU Ha
YHCIIO U T. 1..

Haxoauth npubnmkEHHOE
3HAYEHHE UHTETPAJIOB.
Pemrate 3amaun Ha
MPUMEHCHHUE WHTETpaJIa
IUIS BEIYMCIICHUS
(U3NYECKUX BETUYMH.

JJIeMeHTbI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH (44)
BeposiTHOCTB U ee cBoMcTBa. DiIeMEHTHI PerynsiTuBHbIe:
31 o [314.1 |p YO
MaTEMAaTHYECKON CTATUCTUKHU ClIaTh 3a/la4u Ha Ocy1iecTBiIsATh
BBIYMCIIEHUE BEPOATHOCTEH | yroroBmiii u
IIpakTnyeckoe 3anaTue 13 «Kiaccuueckoe COBBITHIL .
OIpEeIEIICHUE BEPOSATHOCTH, CBOMCTBA BEPOSTHOCTEN HOLIArOBBIH KOHTPOIH
pen p SN p ) O3HaKOMHTHCS € [0 PE3YIIBTATY.
Teopema o cyivmla_? BeposITHOCTEH. Beruucnenue HPECTABICHIEM UHCIOBHIX
BeposiTHOCTEH. [Ipuknanabie 3aga4umy. .
p p s a JAaHHBIX B BUJIE TAOIUIIBI, ITo3naBartenbHbIC:
nuarpammbl, rpaduka u ux | CTPOUTH peyeBbie
[3] XapaKTEePUCTHKAMH; BBICKA3bIBaHUS B
39 Nelll, | Pemrats HPAKTHYECKHE YCTHOM U MUCbMEHHOMN 13 P3
126- 3aj1a4n Ha 06paboTKy dopme.
136 YHCIIOBBIX JTAHHBIX, K
BBIYHCIIEHHE X YUCIIOBBIX OMMYyHHKATHBHLIC:
YuuTeIBaTh pa3sHble
XapaKTePUCTHK.
MHEHUS U CTPEMUTHCS
K KOOpIWHAIINN
Pa3TMYHBIX TO3UIHI B
COTPY/THUYECTBE.
YpaBHeHus 1 HepaBeHCTBa (44)
IIpakTnyeckoe 3ansiTue 14 OCHOBHBIE IPUEMBI [1] YO
. PerynsitTuBHbIe:
33 peleHus ypaBHEHHH (pa3oKeHne Ha MHOKHUTEIH, .4
: PemaTp panmoHanbsHele, OcymiecTBiATh
BBE/ICHHE HOBBIX HEU3BECTHBIX, MIOICTAHOBKA, . P3
rpadudecknii MeTon). Mcrons30BaHie CBOWCTB U §4.1- | MOKA3aTCIBLHEIC 1 MTOTOBBIM 1
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rpaduKoB PYHKIMH TP peUICHUN ypaBHEHUH. 4.5
[1]
I'n.4
§4.1-
4.5

IIpakTnueckoe 3ansaTue 15 HepaBenctBa. OcHOBHBIE

IIpUEMBI UX pelIeHus. «MeTox HHTEpBAIIOB.

N300pakeHre Ha KOOPIUHATHOM TUIOCKOCTH MHOKECTBA

pelIeHui ypaBHEHHU U HEPABEHCTB C IBYMs

MEPEMEHHBIMH U UX cucteM». CamocTosTenbHas padoTta

110 TeMe: «Pemenne ypaBHEHUI 1 HEPAaBEHCTBY 2]

34 5 4.149,

4173,
4.195

norapudmuyueckue
ypaBHEHUS U HEPaBEHCTBA,
CUCTEMBI.

Hcnonb30Bats METOBI
peuieHusl ypaBHEHUI:
MPUBEJICHUE K BUAY
«IPOU3BECHUE PABHO
HYJIIO» WK «9aCTHOE
PaBHO HYJIIO», 3aME€Ha
MePEMEHHBIX.
Hcnonws3oBath METO
WHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB;
Hcnonb3oBars
rpaduyeckuil MeTo A
IpUOIMKEHHOTO PELIEHMUS
YpaBHEHUI U HEPABEHCTB
BeimonHsATs 0T00p KOpHEH
YpaBHEHUH WJIU PELIEHUI
HEPaBEHCTB B
COOTBETCTBUU C
JOTIOJTHUTEIbHBIMHU
YCIIOBUSIMHU U
OTPaHUYECHUSIMH.

HOLIAroBbIil  KOHTPOJIb
10 PE3yJIbTaTYy.

ITo3HaBaTebHBbIE:
Crpouts pedeBble
BBICKA3bIBaHUS B

YCTHOM M NUCbMEHHOMU
dbopme.

KomMmyHukaTuBHbBIE:

YuuteiBaTh pas3Hble
MHEHHUSI U CTPEMUTHCS
K KOOpIUHAIIH
pa3IMYHBIX MO3ULHN B
COTPYAHHUYECTBE.

I13 P3

[Tpu opopmnennn pabodelt mporpaMMbl ObLIM UCHIOIB30BAHBI CIIEAYIOLINE YCIOBHbIE 0003HAUCHUS:

[13 — mpakTUUeCKOE 3aHITHE;
P3 — pemenue 3anay;
KP — xoHTponbHas paboTa;

VO — ycrHbIi OITPOC
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Y4eOHO-MeTOoAMYeCKOe U MATEPUAIBbHO- TEXHHYECKOe o0ecreyeHmne
NPOrpaMmMsbl y4eOHOH JTUCHMILIUHBI «MaTeMaTuKa»

Aynuropus Ne 410 - YuebHas ayauTopusi AJsl MPOBEACHUS TEOPETHUECKUX
3aHATUN (YPOKOB), HPAKTHUYECKUX padOT, TPYIIOBBIX M HWHIUBUIAYAIbHBIX
KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M IPOMEXYTOUHOH arrectauuu. Kabuner
MaTEMaTHKHU.

OcnarmeHHoCTh: KoMImiekT yueOHOM MeOenn: CTOMbI, CTYIbs, JOCKA, MTKA]HI.
MynbTUMETUIHBIA TPOEKTOP, IKPaH, IEPEHOCHOU HOYTOYK.

[lepedeHb JMIEH3MOHHOTO MPOTPAMMHOT0 00€CIICUEHUS:

Free Conference Call (cBoboanast murieH3us)
Libre office, ceo6oano pacnpoctpansemoe [10

OcBoenne  mporpaMMbl  y4eOHOW  JUCHMIUIMHBI  «MaremaTuka»
npeanosjaraeT Haiuuue B NMpodecCHOHAIBHONW 00pa30BaTeIbHOM OpraHU3aIlNH,
peanu3yronieil 00pa3oBaTelIbHYIO MPOrpaMMy CpeHEro oOIIero oopa3oBaHUsl B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIero o0Opa3oBaHUS,
y4eOHOro KabMHeTa.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTePHAIBbHO-TEXHHUYECKOTO
oOecrieyeHuss MTPOrpaMmbl  y4eOHOM AMCHMIUIMHBI «MarteMaTtuka», BXOMAT:
MynbTUMEIUIHBIA TIPOEKTOP, DJKpaH, TEPEHOCHOW HOYTOYK, METOJUYECKOe
nocobue: KpaTKuid  COpPaBOYHBIA  Marepuall IO  MaTeMaTUKe, MaKeTbl
MHOTOTPAaHHUKOB U TEJl BPAIICHUs, yYeOHUKH, COOPHUKH 3a7a4 0 MaTeMaTHKE.

[IpoBenenne yueOHOro Tmpolecca MOXKET ObITh OPraHuW30BaHO C
ucnonbzoBanueM OJUWOC yuuBepcurera W B 1udpoBoi cpeae (Tpynmbl B
COLIMAJIBHBIX CETSX, JJIEKTPOHHAs IIOYTa, BUJEOCBA3b M JIpyrue IIaTQOpMbl).
VYyeOHble 3aHATHUST C TPUMEHEHHUEM JUCTAHIIMOHHBIX  00pa30BaTENbHBIX
texHosoruit (JJOT) mpoxoasT B COOTBETCTBUHU C YTBEP)KICHHBIM pacHUCaHUEM.
Tekyluii KOHTPOJIb U TPOMEKYTOUHAS aTTECTAllMs OOYyJarOIIUXCS MPOBOJUTCS C
npumenenueM JJOT.

MeTtoanyeckue MaTepUuabl

HpakmuquKoe 3aHAmue

[IpakTyeckue 3aHATHS MO MaTEMaTHKE OPTaHU30BaHHBI B BUJE PEIICHUS
3a1ad.
[TpakTrueckue 3aHATUS IO MATEMATUKE MTPOBOJIATCS CIEAYIOIIMM 00pa3oMm:

- y4ammecsk CaMOCTOSITENIbHO B MUChMEHHOM (hOpMe OTBEYAIOT HA BOMPOCHI
JUIsl CAMOKOHTPOJISA, 3aT€M PEIIAIOT 33Jauu (C HUCIOIb30BAHUEM PEKOMEHIYEMOM
JUTEPATYPHI UM UHTEPHETA), MIOCIIE YEero JIeAeTCsl aHAIN3 BBINIOJHEHHON padoThI;
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- 3aHATHE OCYUIECTBIIACTCS C UCTOIb30BAaHUEM HHIMBUIYaTbHBIX 3aaHHH;

- 3aHTHE MTPOBOAMTCSA MO/ PYKOBOACTBOM IPEIIOaBaTeIs.

[Tpu pemeHnn 3a7ad MOXHO TOJIB30BAThCS JFOOBIMH MaTeMaTHYCCKHUMHU
TaOJIUIIaMHU U HEOOXOAUMBIMU (hOPMYJIaMHU.

KonTtpons  pe3ynpTaToB  MPAKTUYECKUX  3aHATUA  OOYYarOIIUXCS
OCYILIECTBISICTCS MPEMnoiaBaTeyeM Ha yueOHBIX 3aHATHIX [0 MaTeMaTHKe.

IIpasuna opopmnenus pe3yromamos npaKmuyecKo2o 3aHamus

Pesynbratel odopmisitoTcs B BHUAE MHCBMEHHOTO OTYETa, MPHU HAMMCAHUH
KOTOPOTO HEOOXOIMMO MPHUACPKUBATHCS CISAYIONUX TPeOOBaHUI:

- 3aMKcaTh JaTy BBIMOJHECHUS, TEMY U IIe]Ib PabOTHI,

- 3aMMcaTh yCJIOBHE 33/1a4 B KpaTkoi hopme (1aHo);

- 3aIMcaTh BOIPOC 3aJ1ay B KpaTKou (hopme (HalTH);

- 000CHOBaTh HEOOXOAMMOCTh MPUMEHEHHsI TEX WJIM HHBIX (HOpMyNI s
pelleHus 3aa49u;

- TIPU PEIICHUU 33]]a4 Ha MOCTPOCHUE MPOAHAIU3UPOBATh YCIOBHE 33Jla4H U
BBITNIOJIHUTh YEPTEXK, 1aB ONMMCAHNE BCEX MMOCTPOCHUI,

- 3aMKMCcaTh OTBET.

Pewenue 3a0au
OcymiecTBisas peneHus 3a1ad Mo MaTreMaTuKe o0ydJaroniiecs TOKHBI 3HATh

HE TOJBKO OOIIUN alrOpUTM PEIICHUs 3a/ad, HO U yMEeTh padoTaTh C YaCTHBIMU
CTPYKTypaMmHu Ipoluecca pemeHus 3aaad. [[pusenem npuMepsl TaKuxX CTPYKTYP.
IIpaBuia penieHund 3aaaq

Oran 1.I1oHATH CyTh 3a7a4H.

Otan 2.CocTaBUTH IIJIaH PEILICHUS 3aauHu.

Oran 3.Peann3oBaTh IJIaH PEIICHUs 3aa4u.

Oran 4.1Ipoananu3upoBaTh NOJTYYEHHbBINA PE3YIbTAT.

Konmponwvnasa paboma

KoutponbHas pabora sBisieTcss pyOexkHOM TOUYKOM MPOBEPKU YCBOCHHS
OTJEJIBHOTO pa3zesia yuyeOHOW IUCIUIUIMHBI M TO3BOJISET BECTH OINEPATUBHBIN
KOHTPOJIb 3a JEATEIbHOCTHIO O0yUYaOLTUXCS.

[Ipu moAroToBKE K KOHTPOJIBHOM paboTe HEOOXOIUMO COCTaBUTh CIIHMCOK
TEOPETUYECKHUX BOIIPOCOB, MO KOTOPBHIM Oy/IeT MPOBOJIUTHCS KOHTPOJIbHAs padoTa.
KenaTenbHO HE TPOCTO MPOAHATIMZUPOBATh YUEOHUK WIIA TETPa/b, & BHIMHCATH UX
Ha OTJIEJBHBIN JTUCT OyMaru.

HeoOxoaumMo CTpYKTYypUpOBaTh TEOPHUIO, BBIAEIUB OCHOBHBIE IOHATHS,
ONpEJENECHMs], NTpaBuia U CBOMCTBA, YKa3aTb HOMEpa CTpPaHUL, II€ UX MOYKHO
HaAlTH B yueOHUKE.
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YO6eauTcs B TOM, YTO BECh H3JIaraéMblii MaTepHasl MOHATEH W YCBOEH, a
HY)KHBIE (POPMYIIBI M ONIpEICTICHHS BBIyUCHBI.

[Tomo6paTh K KaXXA0My TPaBHIy WJIA CBOWCTBY MPAKTUYCCKUI TIPUMEP WIIH
3a7aqy, pa3oopaTh UX pelIeHne, yOeIuThCs B TPABIIIBHOCTH MTOJTy4aeMOTO OTBETA.

[ToTpeHnpOBaTHCS, PEIINB HECKOJIBKO TEOPETHUCCKHU Pa3HBIX 33/ IaHU.

CrapaThcsi Bceraa JepkKaTh B TOJIOBE aJTOPUTM PEIICHHUS TEMaTHUYECKHUX
3aJlaHdl, €CIM TaKOBOTO HET, TO MPU IMOATOTOBKE K KOHTPOJIBHOW paboTe 1o
MaTeMaTUKe HE0OXOJUMO €ro pazo0paTh. DTO HE TOJIBKO CIKOHOMHUT BpEMsl BO
BpEeMsl BBITIOTHEHHS MPEIJIOKEHHBIX IMpernoaBaTesieM 3aJaHuid, HO U ITOMOXET B
TEX CUTYallUsX, KOT/la TAHWYECKN BBUICTAIOT U3 T'OJIOBBI, Ka3aJ0Ch ObI 3aydcHHBIC

bopMyIbL.

Yemuwiu onpoc

[Tpu MHAMBUAYATbHOM OIPOCE IMpENoiaBaTeslb BBI3BIBAET O0YYaroIIerocs K
JIOCKE, KOTOPOH OH MOJb3YeTCs JUIsl TOro, YTOOBI C/esaTh HeOOXOJUMBIE 3alKCH.
OTtBer oOyd4aromierocs BbICIyIIMBAaeT BcsA rpymnna. OmuOKM, JOMYIIEHHbIE
00y4arouUMCsl, KOJUIEKTUBHO AHAJIU3UPYIOTCA U HCIPABIAIOTCS. Y CTHBIA OMpOC
3aKJIIOYAETCsl B BBI30BE MHOIMX OOY4YaroIIMXCS Ui OTBETAa Ha BOIPOCHI,
TpeOyrole HeOOoIBIIOro Mo 0obemMy oTBeTa. Yarie BCEro onpoc MpoOBOAUTCS IS
OPOBEPKM MaTepuajia, KOTOpPbIM HYKHO 3allOMHUTh WJIM ©0€3 KOTOpOTo
HEBO3MOYKHO YCIIEITHOE MPOABUKEHUE BIEPE B U3yUEHUN YUEOHON AUCLUILIUHBI.

[lenapto ycTHOro ompoca SIBISIOTCS 0000ILIEHNE U 3aKpEIIEHUE H3yYEHHOIO
Mareprajia o pasjesaM MareMaTukH. [Ipy moAroToBKE CleqyeT HCNIOJIb30BATh
JIEKLIMOHHBIN MaTepuan U y4eOHyto urepaTtypy. Cieayer BHUMATENIbHO MIPOYECTh
CBOM KOHCIIEKT JIEKIHW 10 U3Yy4aeMOW TEME U PEKOMEHIYyeMYIO auteparypy. [lpu
OTOM BaXHO HAYYMUTBCS BBIIEIATH CAMOE IJIAaBHOE M COCPEAOTAYMBATH HA HEM
OCHOBHO€ BHHMMAaHUE IIpUM IOATOTOBKE K OIpocy Mo Maremaruke. OTBeT Ha
KaXIbIH BOMNPOC JIOJDKEH OBbITh JOKa3aTeNbHBIM M apryMEHTHPOBaHHbBIM,
oOyuarolemMycs Hy’KHO YMETh OTCTauBaTh CBOIO TOUKY 3peHus. OOydaromemycs
HAJICKUT XOPOILIO TMOArOTOBUTHCS, YTOOBI MMETh BO3MOKHOCTH T'PAMOTHO H
IIOJIHO OTBETUTH HA 3a/JIaHHBIE €MY BOIPOCHI, CyMETh CIENATh BBIBOJBI U ITOKA3aTh
3HaYUMOCTb JIaHHOM MpoOsieMbl Uit u3ydaeMmoro marepuana. Ho ans toro, 4To6sbl
IPABUJIBHO U YE€TKO OTBETUTH Ha MOCTaBJICHHbBIE BOMPOCHI HEOOXOAMMO MPABHIILHO
YMETh M0JIb30BAThCS y4EOHOM U IONOJHUTEIBHOMN IUTEPaTypOil.

VYCTHBIM OMPOC MOXKET MPOBOAMUTCS € IMOMOLIBIO ONPOCHBIX JIMCTOB, B

KOTOPBIX KPAaTKO M3JIaratoTCsl OTBETHI HA MOCTABJICHHBIE TEOPETUUYECKUE BOMPOCHI,
a Tmnpu HEOOXOAUMOCTH OTU OTBETHI  CONPOBOXKIAKOTCA  KOHKPETHBIMHU
MIPOU3BOJIBHBIMU ITPAKTUYECKUMU TPUMEPAMMU.
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OueHoyHble MaTepuayabl npu ¢opmMupoBaHuu padodeil NMPOrpaMmbl
aucuuminabl I1J1.01 MaTtemaTuka

IMacnopT OLlEeHOYHBIX MATEPHUAJIOB

B coorBerctBun ¢ npuHAToM KoHuenuumen pa3BUTHS MaTEMaTHYECKOTO
oOpazoBanust B Poccuiickoit denepanuu, MmaTeMaTudeckoe 00pa3oBaHUE PEIIaET, B
YaCTHOCTH, CIAEAYIOIINE KIIFOUEBBIC 3a/1aUN:

—  «IPEeAOoCTaBIATh KAXKIOMY OOYYaIOIIEMYCS BO3MOYKHOCTh JOCTHIKEHHS
YPOBHSI MaTE€MaTUYECKUX 3HAHUM, HEOOXOAUMOIOo /i JajibHEWIeH yCHenrHou
KU3HU B OOLIECTBEY;

— «olecneuynBaTb  HEOOXOIMMOE  CTpaHE  YHUCIO  BBITYCKHHUKOB,
MaTreMaTH4ecKass IOJArOTOBKAa KOTOPBIX JIOCTaTOYHA JJs  IPOJIOJDKEHUS
o0pa30BaHUsI B PA3IMYHBIX HANPABJICHUSIX U JUISl MPAKTUUECKOU NESITeNIbHOCTH,
BKJIIOYAsl MIPEMNoJ/IaBaHNe MaTeMaTHKH, MaTEeMAaTUYECKHE UCCIeI0BaHUs, paboTy B
cepe nHPOPMaLMOHHBIX TEXHOJIOTHH U Jp.»;

— «B OCHOBHOM o0OIlleM M cpeaHeM oO0uieM oO0pa3oBaHUU HEOOXOAUMO
IPELYyCMOTPETh MOATOTOBKY OOYYarOIIMXCS B COOTBETCTBHM C HX 3alpocaMu K
YPOBHIO MOJIFOTOBKH B c(hepe MaTEMATHUECKOTO 00pa30BaHU.

CoOTBETCTBEHHO, BBIICIIAIOTCS TPU HAIpaBJiIeHUs] TPEOOBAHUI K pe3yibTaTam
MaTEMaTUYeCKOro 00pa3OBaHMS:

1) TpaKTHKO-OPHUEHTUPOBAHHOE MaTeMaTU4ecKoe oOpa3oBaHue
(MaTemaTHKa ISl )KU3HH),

2) MaremaTHKa JUIs UCTIOJIb30BaHUs B IPO(ECCHH;

3) TBOpuUecKoe HampaBlIiCHHE, Ha KOTOpPOE HAIeJICHbI Te OOydaromuecs,
KOTOpBIC TUIAHUPYIOT 3aHMMAaTbCS TBOPUYECKON M HCCISI0BATEIHLCKOM paboTO B
00JacTH MaTeMaTUKH, (GPU3UKHU, SKOHOMUKU U JPYTUX 00JIaCTAX.

[lenun ocBoeHuUs1 MporpaMMbl 6a30BOTO YpOBHSI — 00€CIIedeHHEe BO3ZMOXKHOCTH
VCIIOJIb30BaHUs MATEMATUYECKUX 3HAHUM W YMEHHH B IOBCEIHEBHOU KU3HU U
BO3MOYKHOCTH YCHEIIHOTO MPOJOJIKEHHUS 00pa30BaHMs MO CHEUATbHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIOJIb30BAHUEM MaTEMaTHKHU.

OOyuaronuecs, OCyIIECTBISIONIME 00ydeHre Ha 0a30BOM YpPOBHE, JOJKHBI
OCBOMUTH OOIIME€ MaTeMaTHUYECKHEe YMEHHUSA, HEOOXOAMMBbIE [UIsl JKU3HU B
COBPEMEHHOM OOILIECTBE; BMECTE C TEM OHHU TMOJYyYalOT BO3MOKHOCTb H3YYHTh
npeaMer riayoxe, ¢ TeM YToObl B JajbHEHIIEM NpH HEOOXOJMMOCTH HU3yYaTh
MaTeMaTUKYy JUIsi MpodheCCHOHATBHOTO MPUMEHEHHS.

[Ipy wu3yuyeHun wMaTeMaTUKH Ha YrayOJEHHOM YpOHE TNPEIbSIBISIOTCS
TpeOoBaHUS, COOTBETCTBYIOIIIHE HaIpaBJICHUIO «MaTeMaTHhKa TUTSt
npo(hecCHOHANBHOM JEATENIBHOCTH»; BMECTE€ C TEeM OOydYarollMics MOoJIydaeT
BO3MOXKHOCTh HM3YYHMTh MaT€MAaTHKy Ha ropasio 0ojee BBICOKOM YpOBHE, 4TO
co3aacT pyHIaMEHT AJisl NajJbHEHUIIEero Cephe3HOro N3YYeHHs] MaTEMATHKHU B BY3e.

[Ipy wu3ydyeHMH MaTeMaTUKUA OOJbIIOE BHUMAHHME YHAETSETCS Pa3BUTHIO
KOMMYHUKATHUBHBIX YMEHUU (POPMYyIUpPOBATH, APIYMEHTUPOBATh U KPUTHUKOBATB),
(GbOopMHUPOBAaHUIO OCHOB JIOTHYECKOTO MBIIUICHHS B YaCTU MPOBEPKU UCTUHHOCTU U
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JIO)KHOCTH YTBEPKIEHUH, MOCTPOCHHUSI NMPUMEPOB M KOHTPIPUMEPOB, LIEMOYEK
YTBEPXKJICHUM, (OPMYJIMPOBKH OTPHUIIAHWM, a Takke HEOOXOAUMBIX U
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHUMOCTHM OT YpPOBHS NpPOrpaMmbl OOJBIIE WU
MEHbIIIE BHUMAHUS YIEISIETCS YMEHHUIO paboTaTh M0 aJrOpUTMY, METO/IaM MOKMCKa
QITOpUTMA U ONPENICTICHUIO T'PAHMI] MPUMEHUMOCTU anropuTMoB. TpebGoBaHus,
chopMyIupoBaHHbIe B pazzene «l'eomeTpus», B OOJbIICH CTENEHU OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEJCTaBICHUN U TrpadUyECKUX METOJOB, YEM K
dbopMaIbHOMY OMUCAHUIO CTEPEOMETPUIECKHX (DaKTOB.

HJ'IaHpreMLIe PeE3YJIbTATBI OCBOCHUS y‘l€6HOI7[ ANCIHHUIIJINHBI

B pe3ynbrate m3ydeHus yuyeOHOM IUCHMIUIMHBI MaTeMaThka Ha YpOBHE
CpeaHero ooiero oopa3oBaHus:
OOvyyarommiics Ha 0a30BOM YPOBHE HAYVUYUTCS:

Anzebpa u nauana ananuza

Yucna u evipasricenus

OnepupoBaTh NOHATUSIMU:

— I1EJI0€ YHUCO0, ACIUMOCTh YHCEN, OOBIKHOBEHHas ApoOb, ACCATUYHAS
JIpoOb, paIMOHATBHOE YHUCIO0, MPUOMMKEHHOE 3HAYEHUE YHCIa, 4YacTh, J0JI,
OTHOILIEHHE, MPOLEHT, MOBBIIICHUE U MOHMKEHUE Ha 3aJJaHHOE YUCJIO MPOLIEHTOB,
MacITao;

— omepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMHU: Jorapupm 4Yucia,
TPUTOHOMETPHUYECKAsE OKPY>KHOCTh, TpaJycHasi Mepa yrja, BEJIWYMHA YIJIa,
3aIaHHOTO TOYKOM HAa TPUTOHOMETPUYECKON OKPYKHOCTH, CHUHYC, KOCHHYC,
TAHI€HC U KOTAHT€HC YIJI0B, UMEIOIINX MPOU3BOJIbHYIO BEJIUUNHY;

—  BBINIOJHATH apuPpMeETUUECKUEe JEUCTBUS C IEIbIMU U pallMOHAIbLHBIMU
YUCIIAMU;

— BBINIOJHATH HECJIOXKHBIE TIPeoOpa3oBaHUs YHUCIOBBIX  BBIPAKECHU,
COJIEp KaIllMX CTEMEeHU YUCel, MO0 KOPHU U3 YUCE, JIMOO JorapudMbl YnCcel;

— CpaBHMBATh pallMOHAJIbHbBIC YUCIIa MEXIY COOOi;

— OIIEHWBaTh W CPaBHUBATH C PAIIMOHAIBHBIMU YHUCIIAMH 3HAYEHUS IEITBIX
CTETMeHEW 4uces, KOPHEW HaTypajbHOW CTENEHU M3 Yuces, JorapudmoB ducen B
MPOCTBIX CIyYasx;

— u300pakaTh TOYKAMHU Ha YHUCJIOBOW TPSIMOW IIENbIe W pPAIMOHATLHBIC
4yHUCHa;

— u300pakaTh TOYKAMHU Ha YHCJIOBOM MPSMOM II€JIbIe CTENEHU 4YHhCe,
KOPHHU HaTYpPaJIbHOU CTENIEHU U3 YUCEJI, TOTapu(MbI YHCEIT B TPOCTHIX CITydasiX;

— BBIMOJHATH  HECJOXKHBIE  MpeoOpa3oBaHUA  IENbIX ©U  JIPOOHO-
palMOHAJIBHBIX OYKBEHHBIX BBIPAKECHUI;

— BBIp@XaTh B NPOCTEHIIMX CIy4yasxX M3 PABEHCTBA OJIHY IEPEMEHHYIO
yepes Ipyrue;

— BBIUMCIATH B TPOCTHIX CIIy4asX 3HAYEHHUS] YUCIOBBIX U OYKBEHHBIX
BBIPKEHUI, OCYILIECTBIISA HEOOXOAMMBIE MMOACTAHOBKU U IPEOOpa30BaHuUs;
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— u300pakaTh CXEMAaTUYECKH YTOJI, BEJIMYMHA KOTOPOrO BBIpAKEHA B
rpagycax;

—  OIICHWBATh 3HAKW CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX
yTJIOB;

B nosceonesnotl scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos:

—  BBITIOJIHATH BBIUMCIICHUS MTPH PEIICHUH 33129 MMPAKTHIECKOTO XapaKTepa,

— BBIMIOJIHATH  TPAKTHUYECKHWE  pacdeThl C  HWCIOJb30BaHHUEM  IpPH
HEO0OXOMMOCTHU CITPABOYHBIX MATEPUATIOB M BRIYMCIUTEIBHBIX YCTPOWCTB;

— COOTHOCHTH  peajbHbIC  BEJIMYMHBI, XapaKTEPUCTHUKA  OOBEKTOB
OKPYXAIOIIEro MUPa C MX KOHKPETHBIMU YUCJIOBEIMU 3HAUYCHUSIMH,

—  HCTOJIb30BaTh METOMBI OKPYTJICHUS, TPHOIMKEHUS W TPUKUAKU TIPH
pEIICHUH MPAKTHYECKUX 3a/1a4 TTOBCEAHEBHOM KU3HU.

Ypasnenusn u nepasencmea

— PemaTh nTuHENHBIC ypaBHCHHS U HEPABCHCTBA, KBAJAPATHBIC YPaBHCHUS,

— pemate Jorapudmudeckue ypaBHeHus Buga loga (bx + ¢) = d u
IpocTeiime HepaBeHeTBa Bra 10gax<d;

— pewmarh IOKa3aTelbHbIE ypaBHeHMs, Buaa a>**= d (rme d MmoxHO
IPEJICTAaBUTh B BHUJIC CTCIICHU C OCHOBAaHHEM a) W MPOCTEHIITNE HepaBEHCTBA BUJIA
a*<d (rme d MOXHO MpeCTaBUTh B BUJIC CTEIICHH C OCHOBAHHUEM a);.

—  TIPUBOJUTH HECKOJIbKO IPUMEPOB KOpHEH pOCTEHIIIero
TPUTOHOMETPHYECKOTO YpaBHEHHS BHJIA: SinX = @, COS X = a, tgx = a,ctgx = a, rae a
— TaOIMYHOE 3HAYCHUE COOTBETCTBYIOIIEH TPUTOHOMETPHUICCKON (DYHKITHH.

B nosceonesHoil scusHu u npu uzyueHuu Opyeux npeomemos.

COCTaBJISITh M PEIIaTh YPAaBHCHUS M CUCTEMBl YpPaBHEHHUH IPH PEIICHUN
HECJIOKHBIX MPAKTUYCCKUX 3a]1a4.

Dynkyuu

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMHU: 3aBUCHUMOCTH BEJIHMYMH,
byHKIMSI, apryMEHT W 3Ha4ueHHe (DYHKIMH, 00JIaCTh OMpEeICHUS U MHOMXECTBO
3HaueHud (yHKIMHU, rpaduK 3aBUCUMOCTU, Tpaduk (QyHKIUH, HYIH (PYHKIUH,
MIPOMEKYTKA 3HAKOTIOCTOSIHCTBA, BO3pacTaHWE HA YHUCIOBOM IIPOMEKYTKE,
yObIBaHHE Ha YHCIOBOM MPOMEXKYTKE, HauOOJIbIlIee M HAWMEHbBIIIEE 3HAUCHUE
GYHKIIMMA HAa YUCIIOBOM MTPOMEKYTKE, IepHOInYecKast PyHKIUs, TIEPHO/T;

— onepupoBaTb Ha 0a30BOM YpOBHE MOHATUSIMM: MpsMas U oOpaTHas
NPONOPIUOHAIBHOCTh  JIMHEWHasd,  KBaJpaTU4Has,  JorapupmMuyeckas U
MoKasaTelIbHast PYHKITUU, TPUTOHOMETPUICCKHE (DYHKIIHH;

— pacno3HaBaTh IpaduKu 3JeMEHTapHbIX (QYHKLIMMI: TpsSsMOM U 0OpaTHOMN
MPOMOPIIMOHAILHOCTH,  JMHEHHOW,  KBaJpaTUYHOW,  JIOTapU(PMUYECKON U
MOKa3aTeNIbHON (YYHKIIWA, TPUTOHOMETPUUECKUX (DYHKITHIA;

— COOTHOCUTH TpaduKy 3IEMEHTApHBIX (PYHKIUH: TpsIMOM M 0OpaTHOM
MPONOPIMOHAIBHOCTH,  JMHEWHOW,  KBaJpaTU4YHOM, Jorapupmuyecko u
nokKaszaTelibHOM  (DyHKIMI, TpuUroHoMeTpudyeckux GQyHKUM ¢ ¢dopmynamu,
KOTOPbIMU OHH 33J1aHbl;
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— HaAXOAWTh MO rpapuKy NpUOMIKEHHO 3HAYEHHs] (QYHKIUU B 3aJaHHBIX
TOYKaX;

— ompenensiTh Mo TpaduKy CBOMCTBA (QYHKIUU (HYJIH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAuOOJbIINE U HANMEHbIINE
3HAYEHUS U T.IL.);

— CTpOUTH 3CKHU3 rpaduka (yHKIUH, YTOBIECTBOPSIOIICH NPUBEICHHOMY
Habopy ycioBui (IIPOMEXKYTKH BO3pacTaHus / yObIBaHUsI, 3HaU€HHUE (PYHKIIMH B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB U T.1.).

B noeceownesnou yxcusHu u npu uzydeHuu opyux npeomemos:

— ompenensATh Mo TpadukaM  CBOWMCTBA pealbHBIX IMPOIECCOB U
3aBHCUMOCTEH (HanOOJbIINe U HAUMEHBIINE 3HAUCHUS, TPOMEKYTKH BO3PACTAHUS
U yOBIBaHUS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

—  HMHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTHYECKON
CUTYaIUH.

Inemenmol Mamemamu4ecKko2o aHaiu3a

— OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHSIMU: NIPOU3BOJIHASL (QYHKIMH B
TOUKE, KacaTelbHasl K rpaguKy pyHKIMH, TPOU3BOAHAS (PYHKIINH;

—  ONpEeneNsATh 3HaYEHUE MPOU3BOJHON (DYHKIMH B TOUKE MO M300PaKEHHIO
KacaTeJbHOHN K rpaduKy, MPOBEAECHHON B 3TOM TOUKE;

— pemarb HECIOXKHBIE 33Ja4yd HAa NPUMEHECHHE CBA3M  MEXKIY
IPOMEXYTKaMU MOHOTOHHOCTH M TOYKaMH BKCTpeMyMa (YyHKLUUH, C OJHOM
CTOPOHBI, W IPOMEXYTKAMHU 3HAKOIIOCTOSHCTBA M HYJSMM IPOU3BOJHOU 3TOMN
GyHKIUU — C IPYTOH.

B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos.

— ToJB3yACh TpaduKaMH, CpaBHUBaTh CKOPOCTH BoO3pacTaHus (pocra,
MOBBIIICHUS, YBEIMYEHUS U T.I.) WIM CKOPOCTU yObIBaHUS (NaAeHUs, CHUKEHUS,
YMEHBIIEHUS U T.11.) BETUYHH B pEaJIbHbIX MPOLIECCAX;

— COOTHOCUTH TpaUKH pealbHbIX MPOLECCOB M 3aBUCUMOCTEH C HUX
ONKCAaHUSMH, BKJIIOYAIOIIMMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (ObICTpbIN
pOCT, MJIABHOE MOHMXEHUE U T.I1.);

—  HUCHOJB30BaTh I'paKHU peanbHbIX MPOLECCOB AJISl PEIICHUS HECIO0KHbBIX
NPUKIAAHBIX 3a/ady, B TOM YHCJIE ONpelessis Mo rpapuky CKOpOCTh XOJa
porecca.

Teopu}l eeponmuocmeﬁ u cmamucmuka, jiocuka u 1<0M6uuamopu1<a

— OmnepupoBatb Ha 0a30BOM YpPOBHE OCHOBHBIMU OIHUCATEIHHBIMH
XapaKTepUCTUKaMH YHUCJIOBOTO Habopa: cpeaHee apudmernyeckoe, MeauaHa,
HanOOoJIbIIIee U HAUMEHBIIICE 3HAYCHUS;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMH: YaCTOTAa U BEPOSTHOCTH
COOBITHS, CIy4alHBIH BBIOOpP, OIBITHI C PaBHOBO3MOXKHBIMH DJIEMCHTAPHBIMHU
COOBITHSMU;

—  BBIYUCIIATH BEPOSITHOCTH COOBITHI Ha OCHOBE ITOJICUETa YMCIIA HCXOJIOB.
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B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos:

— OIIGHUBATh W CPABHUBATH B IMPOCTHIX CIydasX BEPOSITHOCTU COOBITHH B
p€abHOM KU3HU;

— YUTaTh, CONOCTaBIATh, CpPAaBHUBATh, WHTEPHPETUPOBATH B TMPOCTHIX
Cly4asX peallbHble JaHHBIC, NPEICTAaBICHHbIE B BHUAC TaONHIl, JHArpamM,
rpadukos.

Texcmoevie 3a0auu

— Pemate HecnoKHBIE TEKCTOBBIE 33]a4H PA3HbBIX THUIIOB;

— AHAJIM3MPOBATh YCIOBHE 3aJaud, MPU HEOOXOAUMOCTU CTPOUTH I €€
pELICHHS] MAaTEMATUUYECKYIO MOJIEIIb;

— T[OHMMAaTh W HCHOJB30BATh JUIsl pEHIeHWs 3a7aud  MH(OpMAaIuIo,
IIPEICTABICHHYI0O B BHJI€ TEKCTOBOM M CHUMBOJBHOM 3amucH, cxeM, TaOJul,
JarpaMm, rpapukoB, PUCYHKOB;

—  JICHCTBOBATH 110 AITOPUTMY, COJEPKAIIEMYCS B YCIIOBUH 3a/1a4U;

—  HCIIOJB30BAaTh JJOTMYECKHUE PACCYKICHUS IIPU PEILCHUH 33]1a4H;

— paboTrarh ¢ U30BITOYHBIMHU YCJIOBHUSIMH, BbIOMpas U3 Bceil MH(oOpMmanuu,
JTaHHBIE, HEOOXOUMBIE JIJISl PEILICHUS 3a/1a4K;

—  OCYILIECTBIISATh HECJIOKHBIN 1EepedOp BO3MOKHBIX pELICHUM, BbIOUpas U3
HUX ONTHUMAJILHOE 10 KPUTEPHSIM, C(POPMYIHUPOBAHHBIM B YCIIOBUU;

—  aHaAIM3HMPOBATh M MHTEPIPETUPOBATH MOIYYEHHBIE PEIICHNS B KOHTEKCTE
YCIJIOBHUS 33741, BBIOMPATH PEIICHUS], HE MPOTUBOPEYAINE KOHTEKCTY;

— pemaTh 337a4M Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MO€3/I0K U T.11.;

— pemiaThb HECJOXXHbIE 3aJay, CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO
BJa/ieHnU GUPMOH, NPEANPUATHEM, HEBUKUMOCTHIO;

— pelaTh 3a/ladyd Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKUJIOK, KOMUCCHUH) U
Ha BBIYHCJICHUE CIIOXKHBIX IIPOLIEHTOB B Pa3jIMYHbIX CXEMax BKJIAJOB, KPDEIUTOB U
UIIOTEK;

— pemiaTb ~ NpaKTHYECKWE  3ajauyd,  TpeOylollue  HUCIOJIb30BaHUs
OTpULIATEIBHBIX YHCEJ: Ha OINpEeACICHHEe TEMIIepaTypbl, Ha OINpeJeICHHUE
MOJIOKEHUSI HA BPEMEHHOM OCH (10 HaIlIeil 3pbl U TOCJIE), HA ABUKEHUE JCHEKHBIX
cpenctB (MIPUXO0/pacxo), Ha ONMPEEICHIE TITyONHBI/BBICOTHI U T.11.;

— HUCHOJB30BaTh MOHATHE MaciITalda JJisi HaXOXICHUS PAcCCTOSHUN U JIJIMH
Ha KapTax, [JJaHaX MECTHOCTH, IJIaHaX MOMEIEHUH, BBIKpOMKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos:

—  pelaTh HECJIOKHbIE MPAKTUYECKUE 337aul, BO3HUKAIOUIUE B CUTYAIUSIX
MOBCEIHEBHOM KU3HU.

T'eomempus
— OmnepupoBath Ha 0a30BOM ypOBHE TMOHSTHSIMHU: TOYKa, IMpsMasd,
IJIOCKOCTh B MIPOCTPAHCTBE, MNApaJUICIbHOCTh U NEPHEHAUKYISAPHOCTh NPSMBIX U

MJIOCKOCTEH;
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— pacno3HaBaThb OCHOBHBIE BUbl MHOTOI'PAaHHHUKOB (IIpU3Ma, MUPAMMJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

— u300paxaTb M3ydaeMble (UIYpbl OT PYKH U C NMPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y;

— U3BJIEKaThb MH(OpPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, NpeACTaBICHHYIO Ha YepTeXkaxX U PUCYHKaX;

— npumMmeHATs TeopeMmy [ludaropa mnpum  BBIUHMCICHUM  3JIEMEHTOB
CTepEOMETPUIECKHX PUryp;

— HaxoauThb O0OBEMbl W  IUIOMIAAM  [OBEPXHOCTEH  MPOCTEHIIHMX
MHOTOIPAHHUKOB C IPUMEHEHUEM (OPMYIT;

— pacro3HaBaTh OCHOBHBIE BHUJIbI TEJ BpaLleHUs (KOHYC, HMIMHID, chepa U
map);

— HaxoAWTb O00BEMBl M  IUIOIIAAM  IOBEPXHOCTEH  MPOCTEHIINX
MHOTOIPAHHHUKOB U TeJl BpallleHUs! C IPUMEHEHUEM (POPMYII.

B nosceonesnou srcuznu u npu uzyyenuu opyeux npeomemos:

— COOTHOCUTH aOCTPAaKTHBIE T'E€OMETPUYECKHE TMOHATUA U (aKThl C
peaIbHBIMU JKU3HEHHBIMU O0BbEKTAMU U CUTYaLUSIMU;

— UCHOJIB30BaTh CBOMCTBA NMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP IS
pELIeHUS TUIIOBBIX 3a]1a4 IPAKTUYECKOTO COAEPIKAHMS;

— COOTHOCUTH IUIOUIAJAM TOBEPXHOCTEH TeNl  OJUWHAKOBOM  (OpPMBI
pa3IMYHOrO pa3Mepa;

—  COOTHOCUTH 00bEMBI COCYJIOB OJJMHAKOBOM (DOPMBI PA3IUYHOTO pa3Mepa;

OLIEHUWBaTh (OpMYy NPABHIBHOTO MHOTOIpaHHHMKA MOCJE CIWIOB, CPE30B U
T.I. (OmpeAensaTh KOJIMYECTBO BEpUIMH, pedep M TpaHed MOJyuYEeHHBIX
MHOTOTPaHHUKOB).

Bexmopuvt u koopounamol 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHEM JACKAPTOBBI KOOPAMHATHI B
IPOCTPAHCTRBE;

— HaxXOJIWUTh  KOOpPAMHATHI  BEpmIMH Ky0a W IPSIMOYTOJILHOIO
napasuiesienunena

Hcemopus mamemamuku

— OnuceBaTh OTAEIBHBIE BBIJAIOIIMECS PE3YJIbTATHI, MTOJIYYEHHBIE B XOJ€
pa3BUTHS MAaTEMAaTUKHU KaK HAyKU;

— 3HaTh INPUMEPbl MATEMAaTHUYECKUX OTKPBITUM M HUX aBTOPOB B CBA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEH;

IIOHUMATh POJIb MaTEMATUKH B pa3BUTUH Poccun.

Memoowvt mamemamuxu
— IlpumeHATp U3BECTHBIE METOABI MPU  PEUICHHWM  CTaHJIAPTHBIX
MaTE€MaTHYECKHX 3a/a4;
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— 3aMeyarb M XapakTepu30BaTh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEMCTBUTEIIBLHOCTH;

MIPUBOJAUTH MPUMEPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTE B MPHUPOJIE, B TOM
YUCJIC XapaKTEepU3YIOMIMX KpPacoTy M COBEPIICHCTBO OKPYXKAIOUIEr0 MHUpA H
MPOM3BEICHUI UCKYCCTBA.

OOyuaromuiicss Ha YTiyOJIeHHOM YPOBHE HAYUUTCS:

Anzeobpa u nauana ananusa

Yucna u evipasricenusn

— CBoOomHO oOmepHpoBaTh MOHSATHUSAMH: HATypaJbHOE YHCIO, MHOXKECTBO
HaTypaJIbHBIX YHCEN, I1eJI0€ YHCIO0, MHOXKECTBO IIEJIBIX YHCEe, OOBIKHOBEHHAs
JpoOb, ecITUYHAS JPOOb, CMEIIAHHOE YMCIIO, PAIMOHAIBLHOE YHCIIO, MHOXKECTBO
pallMOHAIBHBIX  YHUCEJ, HPPANUMOHAIBHOE  YHCJIO, KOPEHb CTEINEHU N,
JIEUCTBUTEIBLHOE YHCIIO, MHOXECTBO JACHCTBUTEIIBHBIX YHUCEJ, T€OMETpUYECKas
MHTEPIPETALNS HATYPAIbHBIX, LIEJIBIX, PAMOHAIBHBIX, IEMCTBUTEIBHBIX YHCEIT,

— TMOHUMATh U OOBSACHSITH PA3HUILY MEXKIY MTO3UIIMOHHON U HEMO3UIMOHHOMN
CUCTEMAaMH 3aIIMCH YUCEI;

— TEPEeBOAUTH YHCIIa W3 OJHOM CHCTEMBI 3allUCH (CHUCTEMBbI CUMCIICHHS) B
APYTyIO,

— JIOKa3plBaTh W  MCIHOJIb30BAaTh NPU3HAKA JCJIUMOCTH CYMMBI U
MPOM3BEICHUS MPH BBITTOJTHEHUH BBIYMCIICHUHN U PEILICHUY 3a/aY;

—  BBINOJIHATh OKPYIJIEHUE PAIMOHAIBHBIX U HUPPAUOHAIBHBIX YHCEN C
3aJIaHHOM TOYHOCTBIO;

—  CpaBHUBATh JICHCTBUTEIIbHBIC YKCIIa PA3HBIMH CIIOCOOAMH;

—  YIOPSAIOYMBATH 4YHCJIA, 3allMCaHHbIE B BHJEC OOBIKHOBCHHOM U
JECATUYHOU NpOoOM, 4YKCia, 3aliCaHHBIE C HCIOJb30BaHUEM apu(METHUYECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH CTeneHu OoJIbIiIe 2;

— naxoauth HOJ[ u HOK pa3HbiMu cnioco0aMu M UCIOJIB30BaTh UX TMPHU
pEILIEHUH 3aa4;

—  BBINOJIHATH BBIUMCIICHHS M TIPeoOpa30BaHUs BBIPAXKEHHM, COACPKAIINX
JICVCTBUTEJBHBIC YNCIIA, B TOM YUCIIE KOPHU HATYPAJIbHBIX CTENECHEM;

—  BBINOJHSTH CTaHJapTHBIE TOXKJE€CTBCHHbBIC peoOpa3oBaHus
TPUTOHOMETPUYECKUX,  JIOTAPU(DMHUYECKUX,  CTEMECHHBIX, HPpalMOHATIBHBIX
BBIPAKCHUM.

B nosceonegnotl scuznu u npu uzyyenuu opy2ux npeomemos.

— BBINOJIHATE U OOBICHATH CpPAaBHEHUE PE3YJbTATOB BBIYUCICHUN TIPU
pelIeHNH TMPAKTHYSCKHX 3a7ad, B TOM YHCJIC NPHUOIMKCHHBIX BBIYUCICHUH,
WCIIOJIb3YsI pa3HbIE€ CITIOCOOBI CPABHEHHIA;

— 3anuChIBaTh, CpPaBHUBATh, OKPYIVISITh YHCIOBBIE JAHHBIE PEAJbHBIX
BEJIMYMH C UCMOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJISAITh M OIEHUBATh Pa3HBIMU CMOCOOAMM YHCIIOBBIE BBIPKEHUS MPU
pelIeHUH MPAKTUYECKUX 3a7a4 U 3aJ71a4 U3 JIPYyTUX YYeOHBIX MIPEIMETOB
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Ypasnenusa u nepasencmea

— CB00OgHO omepupoBaTh  IMOHATUSIMU: ypaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHHUSI U HEPABEHCTBA, YPABHEHHE, SIBIIIOLIEECS CIEACTBUEM
JPYroro ypaBHEHUs, YPaBHEHHUs, PAaBHOCUJILHBIE HAa MHOYKECTBE, PABHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

— pewiaTh pa3Hble BUIbl YPABHEHHl U HEPABEHCTB M HMX CUCTEM, B TOM
YyuCclie HEKOTOphle ypaBHEeHHMs 3-il U 4-il cremeHed, APOOHO-pallMOHANIbHBIE U
UPPALMOHAJIBHBIE;

— OBJAJCTh OCHOBHBIMU THIIAMH TIOKA3aTEJbHBIX, JIOTAPU(DMHUUECKUX,
UppalMOHAIbHbBIX, CTEICHHBIX YPAaBHEHUW MW HEPABEHCTB W CTaHJAPTHBIMU
METO/AMM MX PEIICHUH U IPUMEHSTD UX MPU PELICHUH 3a/a4;

— IPUMEHATH TeopeMy be3y K peleHno ypaBHEHU;

— T[pPUMEHATH TeopeMy Buera [ penieHuss HEKOTOPBIX YpaBHEHUU
CTEIIEHU BBILLIE BTOPOW;

— IIOHMMAaTh CMBICI TEOPEM O PAaBHOCUIBHBIX W HEPAaBHOCUIIBHBIX
peoOpa30BaHUAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

— BJIAJETh METOJAMHU PEIICHHsS YpPAaBHEHMI, HEPAaBEHCTB U HX CHCTEM,
YMETh BBIOMpPATh METO/ pelIeHUsI 1 00OCHOBBIBATH CBOU BBIOOD;

—  HCIOJb30BAaTh METOJ MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB, B TOM YHCIIE
JPpOOHO-PaLIMOHAJIBHBIX U BKIIOYAIOIIMX B ce0s MPPallMOHAIIbHBIE BHIPAYKEHUS;

— pewmaTh anredpanvyeckue ypaBHEHUS U HEPAaBEHCTBA U UX CHCTEMBI C
napameTpamu anreOpandyeckuM U rpaudecKuM METOdaMu;

—  BJIAJIETh Pa3HBIMHU METOJIaMH JJOKA3aTeJIbCTBA HEPABEHCTB;

— peumiaTh ypaBHEHHUS B LIEJIBIX YUCIAX;

— un3o0pakaTb MHOXKECTBA Ha IUJIOCKOCTH, 3a/1aBa€Mbl€ YpaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMAaMU;

— CBOOOJHO HCIIOJIb30BATh TOXK/IECTBEHHBIE MPe0Opa30BaHuUs MPU PELICHUU
YPaBHEHUM U CUCTEM YPaBHEHUI

B noeceonesnou xcusHu u npu uzydeHuu opyux npeomemos:

— COCTaBJISITh M pElIaTh YypaBHEHWS, HEPABEHCTBA, WX CUCTEMBI MpHU
pelleHny 3a7a4 APYTux y4eOHbIX MPEeIMETOB;

—  BBIMOJHATH OLEHKY HPaBIONOJ00UsI pPE3yJabTaTOB, IOJY4a€MbIX IPH
PELICHUH Pa3IuYHbIX YPaBHEHUI, HEPABEHCTB M MX CHUCTEM MPHU PEIIECHUU 3a7ad
JIPYTUX YYEOHBIX MPEIMETOB;

— COCTaBJSITh M PEIIaTh YpaBHEHUS M HEPABEHCTBA C IMapaMeTpamu Ipu
pelIeHUH 3a7a4 IPYruX Y4eOHbIX MPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM HX CHUCTEMY, OMHUCHIBAIOLIUE
pEaNbHYIO CUTYAIMIO0 WIA NPUKIAJHYIO 33a]a4y, HHTEPIPETUPOBATH MOJIyYECHHbBIE
pE3yNbTaTHI;

HCIIOJIb30BaTh MPOTPAMMHBIE CPEACTBA MPU PELICHHH OTIEIbHBIX KIIACCOB
YPaBHEHUM U HEPABEHCTB.

Dyukyuu
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— Bmanmere moOHSTHSIMHU: 3aBUCUMOCTh BEJIMYUH, (YHKIMS, apTYMEHT U
3HaueHue (PyHKIMHU, 00JacTh OMNPEACTCHUs] U MHOXKECTBO 3HAUYCHMH (PYHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk QyHKUMH, HYIUA GYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTAHME Ha YKHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHUCJIOBOM MPOMEXYTKE, HauOoJblllee M HaUMEHbIIee 3HaueHue (YHKIUM Ha
YUCJIOBOM TMPOMEXKYTKE, TeproandecKas (PyHKIUsS, TIEPUOJI, YETHAS U HEUeTHas
GyHKIIUW; YMETh TPUMEHSATH 3TH TIOHSTHSI IPY PEIICHUN 33/1a4;

— BIIQJETh TOHATHEM CTeNeHHas (DYHKIHs; CTPOUTHh €€ TpaduK W yMETh
MPUMEHSTH CBOMCTBA CTEIIEHHOHN (DYHKITUU TIPU PEIICHUH 33]1a4;

—  BIJIQJIETh MOHATHUSIMH TOKa3aTelabHas (YHKIMSA, IKCIIOHEHTA; CTPOUTH UX
rpa@ukyd ¥ yMeTh NPUMEHSTh CBOMCTBA MOKa3aTeIbHOU (DYHKIMH MPU pEUICHUU
3aj1ay;

— BIIQJIETh MOHSATHEM Jorapudmuueckas (QyHKIMS; CTPOUTh €€ rpaduk u
YMETh IPUMEHSTH CBOMCTBA JOoTrapu(PpMUIECKON HYHKIIUN TTPU PEIICHUH 33]1a4;

— BIIQJETh TIOHATHSIMH TPUTOHOMETPHYECKUE (YHKIIMU; CTPOUTH HX
rpa@uKkd ¥ yMETh TPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUNA MPHU
pelieHuN 3ajay;

— BIIQJIETh TOHSATHEM OOpaTHas (PYHKIUS; MPUMEHSATH ATO TMOHSITHE TPU
pelleHnH 3a7a4;

— TPUMEHATh TPU PEIICHWH 3adad CBOWCTBA (PYHKIMA: YETHOCTb,
MEePUOINIHOCTD, OTPAHUYEHHOCTH;

— [PUMEHATH [P PELICHUH 3a/1a4 NpeoOpa3zoBaHus rpadukoB GyHKIHIA;

—  BIIQJIETh MOHATUSMHU YHUCJIOBAs MOCJIEA0BATEILHOCTD, apudmeTrueckas u
reoMeTpUyecKas Iporpeccusi;

— TPUMEHATH TIPH PEIICHUH 3a7a4 CBOKMCTBA U MPU3HAKHA aprUPMETHIECKON
Y TEOMETPUYECKOUN MPOrpeCcCUil.

B nosceonegnotl scuznu u npu uzyyeHuu opy2ux y4eOHulx npeomemos:

— OmpeAensaTh Mo rpadukaM M HUCIOJIb30BaTh JIA PEHICHUS MPUKIATHBIX
3a/lad  CBOMCTBA pEAJIbHBIX TMPOIECCOB U 3aBUCUMOCTEH (HamOOJbIINE U
HAWMEHBIIIME 3HAYCHUs, TPOMEKYTKH BO3paCTaHUS H YObIBaHUSA (PYHKIUH,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOYKH TIeperuda, mepuo v T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKON
CUTYaIluH;.

—  OMpeAeNATh MO rpaduKaM MPOCTEHIINE XapaKTEPUCTUKH TEPUOAUNIECKUX
MPOIIECCOB B OHMOJIOTMH, DKOHOMHUKE, MY3bIKE, PAAHOCBI3M WM Jp. (aMIUIUTY/A,
MEePUO U T.I1.)

Dnemenmol mamemamuuecko20 aHaIU3A

— Bmamerp monsiTueM — OeckOHEYHO — yOBIBaroIass TeOMETpUYECKas
MIPOTPECCHS M YMETh MMPUMEHSTh €ro NP PEIICHUH 33]1a4;

—  MPUMEHSATH VIS PEIICHUS 3a/1a4 TCOPHUIO MPEEIIOB;

— BIAIETh IMOHSATHSIMH OECKOHEYHO OOJIbIIMe M OECKOHEYHO MaJlble
YHUCJIOBBIC TOCJIENOBATEILHOCTH M yYMETh CpPaBHUBATh OCCKOHEYHO OOJBININE H
OECKOHEUHO MaJbl€ MOCIEN0BATEIHLHOCTH,
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— BJAAETh MOHATUSMHU: TMPOU3BOAHAA (PYHKIMH B TOYKE, MPOU3BOAHAS
byHKIUY;

—  BBIYHCIATH MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKITMH U UX KOMOWHAITHH;

— HUCCIenoBaTh PYHKIIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI,

— CTpOUTHh TpaUKM U TPUMEHATH K PEIICHUIO 337ad, B TOM YHCIE C
apaMeTpoM;

—  BJAJETh MOHITHEM KacaTelabHas K TpaduKy QYHKIIMH U YMETh IPUMEHSITh
€To TPH PEIICHUH 3a/1a4;

—  BJAJETh MOHIATUIMHU MEPBOOOpa3Hast PyHKIIUS, OTIPEACTICHHBIA HHTETPAT;

— TpuUMeHATb TeopeMy HproTona—JIelOHMIIA U ee CIIEACTBUS IJs PeUICHUs
3amad.

B nosceownesnoti orcuznu u npu uzyuenuu opyeux yueoHvix npeomemos.

— pemiaTh NpUKIAJHbBIE 33/la4d U3 OUOJIOTHH, (GU3UKU, XUMHUH, SKOHOMUKHU
U IPYTUX MIPEIMETOB, CBSI3aHHBIEC C UCCIICIOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

—  HMHTEPHPETUPOBATH MOIYUYCHHBIE PE3YIbTATHI

Texcmoegvie 3a0auu

— Pemiate pa3Hble 3a71a4u MOBBIIIIEHHOM TPYIHOCTH;

— aHaNM3MpOBaTh YCIOBUE 3aJlayd, BBIOMpATh ONTUMAIBHBIA METO
pelieHus 3aa4u, paccMaTpUBasl pa3IMuHbIC METO/IbI;

— CTpOUTHh MOJEJb PEIICHUS 3aj]ayd, TMPOBOJUTH JOKa3aTeIbHbIC
paccyKAeHUs MPpHU PEIICHUH 3a/1a4H;

— pemiath 3agayu, TpeOyrolue nepedopa BapuaHTOB, MPOBEPKU YCIOBUH,
BBIOOpA ONTUMAJILHOTO PE3YJIbTATA;

—  aHaIM3UPOBATh M UHTEPIPETUPOBATH MOTYUCHHBIC PEIICHUS B KOHTEKCTE
YCJIOBUS 3a/1a4M, BLIOUPATh PEIICHUs], HE MPOTUBOPEYAIUE KOHTEKCTY;

— MEepeBOAUTh NpPH pelIeHUH 3afayv HHGOpMAIUI0O U3 OAHOU (PopMbl
3alUCH B JIPYTYIO, UCIOJIB3Ysl NMPU HEOOXOJAMMOCTH CXEMBbI, TaOJuIlbl, rpaduKH,
JarpamMMel.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

penaTh MpakTHYeCKUE 3a7ja4M U 33/1a91 U3 IPYTUX MPEIMETOB

T'eomempus

— Bnagerp reomeTpuuecKMMH TOHATHSMU TIPU PEIICHUH 3a1ad |
MIPOBEJICHIH MaTEMaTHIECKIX PACCYKIICHUH;

—  CaMOCTOSITENIbHO (POPMYIIMPOBATH OINPEACTICHHS] TEOMETPHUIECKUX (QUTYD,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX CBOWCTBAX M MPU3HAKaX reOMETpUUYECKUX GUryp u
00OCHOBBIBaTh WJIM ONpOBEpraTh uX, 0000IaTh WM KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kilaccax (uryp, MHpoOBOAUTH B HECIOXKHBIX CIIydasix
KJIacCUpUKaLUIO (PUTYp MO Pa3TMUYHBIM OCHOBAHUSAM;

— UCCIIEOBaTh YEPTEXKU, BKIOYAs KOMOMHAUUU (QUTYp, W3BJICKaTh,
UHTEPIIPETUPOBaTh M MPEoOpa3oBbIBaTh WH(GOPMAIMIO, MPEICTABICHHYIO Ha
qepTeKax;
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— pfuiatb 3aaadd TCOMCTPHUYCCKOIo COJACpKAaHUA, B TOM YHUCIC B
CUTyallu:iaX, KOrjga aJlr'OpuTM PCIICHUA HC CIICAYCT ABHO U3 YCIIOBH:A, BBIIIOJHATDH
HCO6XO,ZIHMI>IC I pCHICHUA 3ala4i JOIIOJIHUTCIIBHBIC ITOCTPOCHUA, UCCIICAOBATDH
BO3MOKHOCTB ITPUMCHCHUA TCOPCM U q)OpMy.JI JJI1 pCIICHUA 3a1a4,

—  yMeTh GOPMYJIUPOBATH U IOKA3bIBaTh T€OMETPUUECKHE YTBEPIKICHNUS,

— BJIAACTb INOHATUAMU CTCPpCOMCTPHUN: Impusma, MapaJuICJICIIUIIC,
nMpamMuaa, TETpadap;

— HMCTb IIPCACTABJICHUA 00 akcrnomax CTCPCOMCTPHH U CICACTBUAX U3 HUX
U YMCTBb IIPUMCHATDH UX IIPHU PCIICHUU 3a1a4,

— YMCTb CTPOUTH CCUCHUA MHOT'OI'PAHHUKOB C MCIIOJIb30OBAHHCM PA3JIMIHBIX
METOOO0B, B TOM 4YHCJICE U METOAA CIICAOB,

— HMCTb IPCACTABJICHHUC O CKPCHIMBAIOIIUXCS IIPSAMBIX B IIPOCTPAHCTBC U
YMCTb HAXOJUTH YI'OJI U PaCCTOAHUC MCIKAY HUMU,

— [OPHUMCHATbL TCOPCMBI O IIAPAJUICIBHOCTH IIPAMBIX H IUIOCKOCTEN B
IIPOCTPAHCTBC IIPU PCIICHUH 3a1a4,

— YMCTb INIPUMCHATH IIApaJICIIBHOC IIPOCKTUPOBAHHUC JJIA I/I306pa)K€HI/IH
duryp;

— YMETb HOPUMEHATh NEPHNEHIUKYJIAPHOCTA MPAMOM M IUIOCKOCTH IIPH
PCIICHHUHU 3ada4,

— BJIAACTb INOHATHAMHU OPTOIOHAJIIBHOC ITPOCKTHPOBAHUC, HAKIIOHHBIC N HX
MIPOEKIMHU, YMETh NPUMEHATH TEOPEMY O TPEX MNEPICHAUKYJISIpax IPHU PEUICHUU
3a1ad4;

— BIJIQJIETh MOHATUSMU PACCTOSTHUE MEXAYy (urypamu B MPOCTPAHCTBE,
OOl MEPNEeHIUKYISAP IBYX CKPEIIMBAIOLIMXCS NPSIMBIX U YMETh IPUMEHSATH UX
IIpYU pELICHUN 3a1a4;

— BJIAaACTb IOHATHCM YIOJI MCKAY HpHMOﬁ N TIINIOCKOCTBIO M YMCTb
MIPUMEHATH €r0 IIPU pEeIICHUH 3a1a4;

— BJIQJIETh IMOHATUSAMHU JBYTPAaHHBIM YTOJ, YIroJl MEXIy IUIOCKOCTSIMH,
NCPHNCHAUKYJSPHBIC IINIOCKOCTH U YMETH ITPUMCHATH UX IIPU PCHICHUH 3a/1a4,

— BJIAACTb HNOHATHAMU IIPU3MA, MAPAJUICIICIIUIICA W IIPUMCHATH CBOWCTBA
napauieCrnuicaa mmpru pCucHrur 3a1a4;

— BJIAACTH ITOHATHUCM HpﬂMO}’FOJ’IBHBIfI MapauICIICIIMIIC U IIPUMCHATL CI'o
IIpU pELICHUN 3a/7a4;

— BJIAACTh INOHATHAMHU IIMPpaMKJa, BUAbI IIMPpaAMKUIA, 3JICMCHTLI HpaBHHBHOﬁ
MUPaMUIBI 1 YMETh IIPUMEHATH UX IIPU PELICHUH 3a1a4;

— HUMETh MPEACTABICHUE 0 TEOpEME Diinepa, MpaBUIIBHBIX
MHOT'OIpaHHHKAX;

— BJIAACTh IIOHATHUCM ILIOIIAAN HOBerHOCTeﬁ MHOT'OI'PpaHHHUKOB U YMCTb
MIPUMEHATH €ro IIPU PEIICHUHN 3a1a4,

—  BIIQJIETh MOHATUAMHM TeJia BpalieHus (MIIUHIP, KOHYC, map u cdepa), ux
CCUCHUA U YMCTDb IPUMCHATDL UX IIPHU PCHICHUHU 3a/ia4,

— BJIaACTb IIOHATHUAMHM KaCaTCIbHBIC IIPSAMBIC MW IINIOCKOCTH HW YMCTb
NPUMEHATh U3MPU PEIICHUH 3a1a4;
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— UMETh MPEACTaBICHUS O BIHMCAHHBIX M OINHCAaHHBIX c(epax U yMETb
IPUMEHATDH UX MIPU PELICHUHU 3a]1aY;

—  BJAJAETh NOHATUSIMH 00bEM, OOBEMBI MHOTOTPAaHHUKOB, TEJ BPALLEHUS U
IPUMEHSATH UX PU PELICHUH 33/1a4;

— UMETb MpPEACTaBICHUE O pa3BepTKEe LWIMHIpPA W KOHYca, IUIOIIAIU
MOBEPXHOCTU LWJIMH]IPA U KOHYCA, YMETh IPUMEHSTh UX MPU PELICHUHN 3a/1a4;

— UMETh NpPEACTaBICHUE O IUIOMAAU c(pepbl U yMETh IPUMEHATH €0 MpU
pEILIeHNN 3aj1ay;

— yMeThb pelarh 3aJadyd Ha KOMOWHAIMM MHOTOTPAHHUKOB M Tel
BpaICHUS;

— UMETh MpEACTaBlICHHE O MOJA0OMHM B MPOCTPAHCTBE M YMETh pelaTh
3aJlayu Ha OTHOIIEHHE 00BEMOB M IUIOMIAIEN MOBEPXHOCTEN OTOOHBIX (UTYP.

B nosceonesnou srcuznu u npu usyuyeHuu opyeux npeomemos:

COCTaBISITh C  MCIOJb30BAHMEM  CBOMCTB  TI'€OMETPUYECKUX  (QUTYp
MaTeMaTUYeCKHEe MOJENIH JUI PELICHUs 3a4a4d MIPAaKTUYECKOro Xapakrepa W 3ajad
U3 CMEXHBIX JUCLUIUIMH, UCCIIE0BATh MTOJIYYEHHBIE MOJIEIN U UHTEPIPETUPOBATH
pe3ynbTar.

Bexmopwt u koopounamul 6 npocmpancmee

— BrnageTre NOHATHAMU BEKTOPBI U KX KOOPAWHATHI,

—  YMETb BBIIOJIHATH ONEPAMU HAJl BEKTOPAMU;

—  HCIOJIB30BaTh CKAISIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PEILICHUH 3a1aY;

— TPUMEHATH YPaBHEHUE IUJIOCKOCTH, (OPMYIYy PACCTOSIHUS MEXAY
TOYKaMU, ypaBHEHHE cepbl IPH pElICHUH 3a/1aY;

— NPUMEHATH BEKTOPBI U METOJ KOOPJAWHAT B IPOCTPAHCTBE IIPU PELICHUU
3a1ad.

Hcmopua mamemamuku

— HVmetb nipeacTaBiieHHE O BKIJI/I€ BBIIAIOIIUXCS MATEMAaTHUKOB B Pa3BUTHE
HAYKU;

— TOHUMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccum.

Memoovt mamemamuku

— MHcnonb3oBarb  OCHOBHBIE  METOABI  JIOKA3aTeIbCTBA,  IPOBOAUTH
JT0KA3aTeNbCTBO U BBINOIHITH ONPOBEPIKEHUE;

—  [PUMEHSTh OCHOBHBIE METO/IbI PEIICHUS] MaTEMaTHUYECKHUX 33]1a4;

— Ha  OCHOBE  MATE€MaTM4YEeCKMX  3aKOHOMEPHOCTEH B  MPUPOAE
XapaKTepU30BaTh KPacoTy M COBEPIIEHCTBO OKPYXKAIOLIEr0 MUPA U MPOU3BEIACHUIM
UCKYCCTBa;

— [PUMEHATh MPOCTEUINIUE MpPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU MaTEeMAaTUYECKUX 3a/1ay;

—  M0JIb30BaThCS MPUKIIATHBIMU NMPOTPAMMAMK M IPOTPaMMaMU CUMBOJIbHBIX
BBIYHCIIEHUN JJIsl UCCIIEI0BAHUS MAaTEMATHYECKUX OOBEKTOB.
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OoOvyyaromumics Ha 0a30BOM YPOBHE IMOJIYYUT BO3MOKHOCTH HAYVUYUTHCH:

Yucna u eévipasicenus

— T[OKa3aTelbHbIE M JIOTapU(PMUYECKHE YpaBHEHUS UM HEPaBEHCTBA,
MPOCTENIINE HUPPALUOHAIIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUSI, HEPABEHCTBA
Y UX CHUCTEMBI;

— UCIOJIb30BaTh METOJbl PEIICHUS YPABHEHHUU: NPUBEACHUE K BUIY
«IPOU3BEJACHHUE PABHO HYJIIO» WM «YaCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

—  HCIOJIB30BAaTh METOJI HHTEPBAJIOB IS PEIICHNS HEPABEHCTB;

— HWCMONb30BaTh Tpaduyueckuii Meroa Ui MNPUOIMKEHHOTO pelIeHUs
YPaBHEHUI U HEPABEHCTB;

— Hn300pakaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOXECTBO PEIICHUIN
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU U HEPABEHCTB;

—  BBINOJHATH OTOOpP KOPHEW ypaBHEHUH WM PEIICHUH HEPABEHCTB B
COOTBETCTBHHU C JOIOJHUTEIbHBIMU YCIOBUSAMU U OTPAHUYCHUSIMH.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueoHvlx npeomemos.

— COCTaBJIATh M PELIaTh YPAaBHEHUS, CUCTEMbl YPABHCHUN U HEPABEHCTBA
MIPU PEIICHUU 3a/1a4 JPYTUX y4eOHBIX MIPEAMETOB;

— UCNOJIb30BaTh ypAaBHEHUS W  HEPABEHCTBA [UJIA IOCTPOCHUS U
HCCIICIOBAHUS MPOCTEUIINX MAaTEeMaTUUECKUX MOJEJEH PEaJbHbIX CUTyallud WIIN
IIPUKJIAHBIX 33/1a4;

YMETb HMHTEPHPETUPOBATH TMOJYYECHHBIM NPU PELICHUU YpPaBHEHMS,
HEpPaBEHCTBA WJIM CHUCTEMbl pE3yJbTaT, OIIEHMBATh €ro MpaBIoNoa00ue B
KOHTEKCTE 3aJJaHHOU PEAIbHOM CUTYAIIMU W MPUKJIIAJTHOW 3a/1auH.

Ypasenenusn u nepasencmea

— Pemate panmonanbHbie, TOKa3aTeIbHbIC U JOTapu(PMUUECKUe ypaBHEHUS
M HEpPAaBEHCTBA, MPOCTEUIINE HPPALUOHAIBHBIE W  TPUTOHOMETPUUYECKUE
YpPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

— UCIMOJIB30BaTh METOJbl PEUICHUS YPAaBHEHHWM: NPUBEACHUE K BHUIY
«IPOU3BEIACHHUE PABHO HYJIIO» WM «YaCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

—  MCIIOJIB30BAaTh METOJI HHTEPBAJIOB JJIsl PELIEHUS] HEPABEHCTB;

— HCHOJIb30BaTh TrpadUuecKuid MeTO] IJisi TPUOIMKEHHOTO PEIICHUS
YPaBHEHUI U HEPABEHCTB;

— un3o0pakaThb HA TPUTOHOMETPUUECKON OKPYKHOCTH MHOXKECTBO PEILICHUMN
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;

—  BBIMIOJIHATH OTOOpP KOPHEW ypaBHEHWUN WM PEIICHUNA HEPABEHCTB B
COOTBETCTBHHU C JOMOJHUTEIbHBIMU YCIOBUSIMU U OTPAHUYCHUSIMH.

B nosceonesnotl scuznu u npu uzyueHuu opyeux yueOHvlx npeomemos.

— COCTaBJISITb M PELIATh YPABHEHUS, CUCTEMbl YPABHCHUN U HEPABEHCTBA
NP PEUICHUU 3a]a4 JIPYTUX YYEOHBIX PEIMETOB;

— UCIIOJIb30BaTh YpPAaBHEHUS U  HEPABEHCTBA JUI IIOCTPOCHUS U
MCCIIEIOBAHUS MPOCTEHMIINX MAaTEeMaTUYECKUX MOJEJEH PEaJbHbIX CUTyallUd WIIN
MPUKJIAJHBIX 3314,
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YMETb HWHTEPIPETUPOBATH IIOJYYECHHBIM IIPU  PELICHUU  YPABHEHUS,
HEPAaBEHCTBA WJIM CHCTEMBl pe3ysbTaT, OLEHUBaTh €ro ImpapaonogoOue B
KOHTEKCTE 3aJaHHOM pEAIbHOW CUTYAllMU WM IPUKIIAIHOMN 3a1auu.

Dyukyuu

— OmnepupoBaTh MOHATUAMU: 3aBUCUMOCTD BEJIMYWH, (PYHKIIUS, apTyMEHT U
3HaYeHHe (PyHKIMHU, 00JaCTh OMpPENETICHHUS W MHOKECTBO 3HAUCHHUN (YHKIIUH,
rpajuk 3aBucumoctd, Tpaduk GyHKUMK, HYIH (QYHKIHH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, BO3pAcTaHHWE HA YHCIOBOM IPOMEXYTKE, YObIBaHHWE Ha
YUCJIOBOM IPOMEXKYTKE, HauOOJblllee M HAaUMEHbLIEE 3HA4YCHHE (PYHKIUU Ha
YHUCIIOBOM MPOMEXKYTKE, Nepuoandeckas (PyHKIHs, MEePHOJ, YeTHAs U HEYeTHas
dynxmm;

— ONEpUpOBaTh MOHATUSAMU: MpsMas M 0OpaTHas NPONOPLHUOHAIBHOCTD,
JUHEWHas, KBaJpaTU4Has, Jorapugmuueckas | TOKa3aTelibHas (QYHKIHH,
TPUTOHOMETpUUYECKUE (QYHKIUY;

— ONpenensATh 3HaueHHe (PYHKIMU 1O 3HAYECHHUIO apryMeHTa Ipu
pa3NUYHBIX crloco0ax 3aaHus QyHKIUU;

—  CTpPOUTH rpaMKu U3yYEHHBIX PYHKIUH;

— omMchiBaTh MO TrpaduKy W B HOPOCTEHIIMX ciydasx 1o ¢dopmyie
NOBEJICHUE U CBOWCTBA (PYHKIMH, HAXOIUTH MO TpaduKy QyHKIMM HAUOOJIbIINE U
HauMEHbIIINE 3HAYCHMUS;

— CTpPOWTHb 3CKU3 Tpaduka (DPyHKIMH, YTOBIETBOPSIOUIEH MPUBEACHHOMY
Ha0Opy ycCJIOBHI (NMMPOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HaueHUE (DYHKIUMU B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, aCHMIITOTHI, HYJTH (QYHKIIUH U T.1I.);

— pemiaThb ypaBHEHUs, MPOCTEHIIME CUCTEMbl YPaBHEHUW, HCHOIb3YS
CBOMCTBa (QYHKIIMI U UX TPa(UKOB.

B nosceonesnotl srcuznu u npu uzyuenuu opyeux y4eOHolx npeomemos:

— OMmpeAensaTh Mo rpadukaM M UCHOJIb30BaTh JI PELICHUS MNPUKIAIHBIX
3a/1ad  CBOWCTBA pEAJbHBIX TPOIIECCOB M 3aBUCUMOCTEH (HamOoJbIINE U
HAaMMEHbIIIME 3HAYEHMs, NPOMEKYTKHM BO3pacTaHus M YObIBaHUA (PYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, CUMIITOTHI, IEPUOJL U T.I1.);

—  MHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NIPAKTUYECKON
CUTYyalUH;

OINpEeneNsATh MO rpadukaM NPOCTEHIINE XapaKTEPUCTUKHU TEPUOTUUECKUX
IPOLECCOB B OHMOJOTHH, KOHOMHUKE, MY3BIKE, PagHOCBSI3U U Ap. (amMIuuTyna,
MEePUO U T.I1.)

Inemenmul MmamemamuiecKko2o aHanu3a

— OmnepupoBaTh MOHATUSIMH: MPOU3BOIHAS (DYHKIIMHM B TOYKE, KacaTeabHas
K rpad¢uky GyHKIUH, TPOU3BOAHAS QYHKIINU;

—  BBIYUCIISITH MPOU3BOJHYIO OJTHOWICHA, MHOTOYJICHA, KBaIPATHOTO KOPHS,
MIPOU3BOIHYIO CYMMBI (D)yHKITHIA;

—  BBIYUCIISITH MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIMI W MX KOMOWHAIIWA,
UCTIOJNB3YS CIIPABOYHBIC MaTEPHAIIBI;
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— HCCIeAoBaTh B MPOCTEUIIMX clydasXx (YHKIIMA HAa MOHOTOHHOCTD,
HaXOAWTh HaWOOJNbIINEC W HAMMCHbBINNE 3HAYCHHS (PYHKIMHA, CTPOUTH Tpaduku
MHOTOUYJICHOB M TMPOCTEHIINX pPAIMOHAIBHBIX (YHKIHHA C WUCHOJIB30BaHUEM
amrmapaTta MaTeMaTHIeCKOTo aHaIn3a.

B nosceonesnotl scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos.

- pemaTh IPUKJIAAHBIC 3a/a9d U3 OMOJIOTHH, (PU3UKUA, XUMUHU, SKOHOMUKHU
U JPYTHX TMPEAMETOB, CBS3aHHBIC C HCCICAOBAHMEM XapaKTEPUCTUK peabHBIX
MPOIIECCOB, HAXOXKJICHUEM HAMOOJIBIINX W HAMMEHBIITUX 3HAYCHUH, CKOPOCTH H
YCKOPEHHUS | T.IL.;

—  HHTEPIPETHPOBATH MOJYICHHBIC PE3YIBTATHI.

TeOPM}l eepwlmuocmeﬁ ucmamucmuka, iocuka u KOM6uuam0pul<a

— Hmerp mnpeacTtaBieHWE O [OUCKPETHBIX M HEMPEPBIBHBIX CIyYalHBIX
BEJINYMHAX U PACIPEAEIICHUSAX, O HE3aBUCUMOCTH CIyYailHbIX BEJINYUH;

— HMETh IMPEJCTABICHUE O MATEMATHYECKOM OXUJIAHUU W JIHCIEPCUU
CIIyYalHBIX BEJINYMH;

— UMEThb MNPEACTABICHUE O HOPMAIBHOM pACHpPEACICHUA U MpUMEpax
HOPMAJIBHO PACIPEAECICHHBIX CIIyYalHbIX BEJIMYMUH;

— T[IOHMMAaTh CYTh 3aKOHa OOJBIIMX 4YHCEI W BBIOOPOYHOTO METOJ]A
VU3MEpPEHUS BEPOSITHOCTEM;

— UWMETh TPEACTaBJICHHE 00 YCJIOBHOW BEPOSTHOCTM W O TIOJHOMN
BEPOSTHOCTHU, IPUMEHSIThH UX B PEIICHUU 33]1a4;

— HUMETh MPEJCTABICHUE O BAXHBIX YAaCTHBIX BHUJIAX paclpeicicHud u
MIPUMEHSTH UX B PEIICHUU 33/1a4;

—  HMMETbh MPEACTABICHUE O KOPPEISILUU CIIYYaWHBIX BEJIMYHUH, O JIMHEUHOU
perpeccuu.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

—  BBIYMCJISITH UM OLICHUBATH BEPOSITHOCTU COOBITUI B pEAJIbHOM KU3HU;

—  BBIOMPATH NOAXOASIINE METObI MPEJICTABICHUS U 00paOOTKH TaHHBIX;

YMETh periaTh HECIOKHbIE 3a/1a4l Ha IPUMEHEHUE 3aKOHa OOJIBIITUX YHCEN B
COIIMOJIOTUH, CTPaxOBaHUH, 3JPABOOXPAHCHUH, OOECICUCHUH OE30MacCHOCTH
HACEJICHUSI B YPE3BbIYANHBIX CUTYAIUSIX

Texcmosvie 3a0auu

— Pemarp 3agaun pasHBIX THIIOB, B TOM YHCJIEC 3aJa4d ITOBBIIICHHOM
TPYAHOCTH;

— BbIOMpaTh ONTUMAJBHBIA METOJ pEIICHHMS 3aJadd, paccMaTpuBas
pa3IMYHbIC METOIBI,

— CTpPOUTh MOJEIh PCIICHUS 3aJadyd, MPOBOJUTH JOKa3aTCIIbHBIC
pacCyXJICHUS;

— pemarth 3amaud, TpeOyromue nepedopa BapHaHTOB, MPOBEPKU YCIIOBUIA,
BHIOOpA ONTHUMAJIBLHOTO PE3yJIbTaTa,
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— aHaJNM3HMpPOBATh U MHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCJIOBHS
3aJlayu, BRIOUPATh PEIICHU, HE TPOTUBOPEYAIINEe KOHTEKCTY;

— MEepeBOAUTH NpPU pEHIeHUH 3aJayu UHGOpMAIMIO U3 OAHOW (opMBI B
JPYTYIO, UCTIOJB3Ysl PU HEOOXOAMMOCTH CXEMBI, TAOIHULIbI, TPadUKH, TUArpaMMBbL;

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

— penaTh NPaKTUYECKHUE 3aa4M U 33/1a4d U3 IPYTUX MPEIMETOB.

T'eomempus

— OmnepupoBaTh MOHATHSAMHU: TOYKa, MpsiMasi, MIOCKOCTh B MPOCTPAHCTBE,
napajyieIbHOCTh U MEPIEHANKYISIPHOCT MPSIMBIX U TIIOCKOCTEH;

— TOPUMEHATH JJIs pEelIeHUs 3ajady reoMeTpudeckue (haKThl, €CIU YCIOBHS
IPUMEHEHUS 33]]aHbl B IBHOM (opMe;

— pemarh 33Ja4d Ha HAXOXK/IEHHE F€OMETPUUYECKHX BEJIMYMH MO 0Opa3am
WIH aJrOpUTMaM;

— JenaTh (BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B
TOM YHCJIE PUCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB;

— U3BJIEKAaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMAIHUIO O
reOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexKax;

— TPHUMEHATH T€OMETpPUYECKHe (PaKThl ISl peUIeHHs 3a7ad, B TOM YHCIe
MPEANOJaralouX HECKOJIbKO IaroB PEIICHHUS;

— ONUCHIBATh B3aWMHOE pACIOJIOXKEHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

— (opmynupoBaTh CBOMCTBA U IPU3HAKH (PUTYD;

— JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKIACHMUS,

— BIIQJETh CTAaHJAPTHOW Kiaccu(UKaMedl MPOCTPAHCTBEHHBIX (DUTYp
(MUpaMuIbl, MPU3MBI, TAPAIIICICTTUIICIbI );

— HaxXxoAWTh OOBEMBI M IUIOIIAIM TMOBEPXHOCTEH TeOMETPUUYECKHX Tl C
npuMeHeHueM Gopmy;

—  BBIUUCIATH PACCTOSHUS U YTJIbl B IPOCTPAHCTBE.

B noeceonegnou xcusHu u npu uzydeHuu opysux npeomemos:

— MCNONb30BaTb CBOMCTBA reOMeTpUYECKUX OUryp Ana pelueHusa 3aaay
IPAaKTHUUECKOI0 XapakTepa U 3aJad U3 Ipyrux o0jgacTei 3HaHUH.

Bexmoput u koopounamul 6 npocmpancmee

— OmnepupoBaTh TOHATHSAMHU JIEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXTY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

— HaxOJIWUTh PACCTOSTHUE MEXKIy ABYMS TOUYKaMH, CYMMY BEKTOPOB U
MPOM3BEJCHUE BEKTOpa HA YHUCJIO, Yroid MEXKIY BEKTOpAaMH, CKaJISIPHOE
MIPOU3BEICHUE, PACKIIAILIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAUHAT;

— pemaTh NpOCTEHIIHE 3a/1a91 BBEJICHHEM BEKTOPHOTO Oaswmca.
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Hcmopuﬂ mamemamuKu

- HpCI[CTaBJIHTB BKJIaJ BBIIAIOMINXCA MAaTCMaTHUKOB B Pa3BUTHC
MATCMATUKH U UHBIX HAYYHBIX O6JI&CTCI>1;

— IIOHHUMATb POJIb MAaTCMATHKH B PA3BUTHUH Poccun

Memoovt mamemamuku

— MHcnonp3oBaTh  OCHOBHBIE ~ METOIBI  JTOKa3aTeNIbCTBA,  IPOBOJIUTH
JI0OKA3aTeJIbCTBO U BBIMOJIHATH OIIPOBEPKEHUE;

— TPUMEHATh OCHOBHBIE METOIbI PEIICHHUS] MAaTEMaTUYECKUX 3a]1a4;

— Ha  OCHOBE MaTeMaTHMYeCKUX  3aKOHOMEpPHOCTeM B  MpHUPOJE
XapaKTEPU30BaTh KPACOTY U COBEPLIEHCTBO OKPY’KAOIIEr0 MUpa W MPOU3BEICHUN
UCKYCCTBA;

OPUMEHATh  NPOCTEHIIME MPOTPAMMHBIE  CpPEICTBA UM 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUHA MATEMATUYECKHX 3a]1ay.

O6V‘I31-OIIIHﬁCH Ha VTJIV6JI€HHOM YPOBHC IOJYYHUT BO3MOXKHOCTb HAYUYUTHECA.

Yucna u eévipasicenus

JlocTrxkeHue pe3ybTaToB

— CB00OJHO OIEpUPOBATh MOHATUSIMHU: HATypajJbHOE YMCIO, MHOXKECTBO
HaTypaJbHBIX YHMCEN, IEJ0€ YUCIO0, MHOXKECTBO IEJIbIX YHUCE, OOBIKHOBEHHAs
JpoOb, ecITUUHasE JpoOb, CMEIIAHHOE YKCIIO, PAllMOHATBHOE YKCIIO, MHOYXKECTBO
pallMOHAJBHBIX  YHCEN, UPPALNUMOHAIBHOE YHUCIO, KOPEHb CTEINEeHW N,
JICUCTBUTEIBHOE YHCIIO, MHOXECTBO JACHCTBUTEIIBHBIX YHCEJI, T€OMETPHUYECKAS
MHTEPIPETALNS HATYPAIbHBIX, LIEJIBIX, PAMOHAIBHBIX, IEMCTBUTEIBHBIX YHCEIT,

— TIOHUMATh U OOBICHITH PA3HUILY MEXK]Ty MO3UITMOHHONW U HETIO3UIIMOHHOMN
CHUCTEMaMHM 3aIIUCH YHCET;

— MEpPEeBOAUTH YMCIA U3 OJHON CHUCTEMBbI 3alMCH (CHCTEMbI CUUCIICHUS) B
APYTY1O,

— JOKa3blBaThb M  UCIOJb30BATh MPHU3HAKA JCIUMOCTH CYMMbI H
ITPOU3BEICHUS IIPH BBIITOJIHEHUU BBIYMCIICHUH U PELLICHUU 3a/a4;

—  BBINOJIHATh OKPYIVIEHHE PALMOHAIBHBIX U HUPPALUOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTBIO;

— CpaBHUBATh JICUCTBUTEIIbHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

—  YHOOpSA0YMBATH 4YHWCJa, 3allMCaHHbIE B BHUJE OOBIKHOBEHHOW U
JNEeCATUYHOU JIpoOM, 4YKCiia, 3alKiCaHHBIE C HCIOJIb30BaHHEM apu(METHUYECKOTO
KBaIPAaTHOTO KOPHS, KOPHEH CTENeHU OOJIbIIE 2;

— Haxomuth HOJI m HOK pasapiMu crmocobamu ¥ MCHOJB30BaTh UX TPH
pELICHUH 3a/a4;

—  BBITIOJIHATH BBIYUCIICHHS W MPEOOpa30oBaHUsS BBIPAKECHHUH, COJIEPKAIINX
JEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHHU HaTypaJbHbIX CTEICHEN;

—  BBINOJIHATH CTaHJapTHBIE TOXIECTBEHHbBIE npeoOpa3zoBaHus
TPUTOHOMETPUYECKUX,  JIOTAQpU(PMUUYECKUX,  CTEMECHHBIX, HPPAIMOHATLHBIX
BBIPAKECHUU.
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B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos:

— BBINOJHATH M OOBICHATH CPaBHEHUE PE3YJbTAaTOB BBIYUCICHUN MPHU
pelIeHUN TNPAKTUYECKUX 3a7ad, B TOM YHCIE MNPUOIMKEHHBIX BBIYUCICHUMH,
UCIIOJIb3YsI pa3HbI€ CIIOCOOBI CPAaBHEHMI;

— 3aluchiBaTh, CpPaBHUBATb, OKPYIJISATh YHUCJIOBBIC JIaHHBIE peajJbHBIX
BEJIMUMH C HCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OLICHMBATH PA3HBIMU CIOCOOAMM UYWCIIOBBIE BBIPAXKCHHS pU
pellIeHnH MPaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTrUX Y4eOHbIX TPEIMETOB

—  CcBOOOJHO ONEPUPOBATH YUCIOBHIMU MHOKECTBAMU MPHU PEIICHUH 33/1a4;

— T[IOHMMAaTh TPUYUMHBI M OCHOBHBIE UJEU PACIIUPEHUS YHUCIOBBIX
MHOJKECTB;

— BJAJETh OCHOBHBIMH TOHSTHSMH TEOPHH JEIMMOCTH TPU PEUICHUH
CTaHJIAPTHBIX 3a/a4

— uMeTh 0a30BbIe MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

— cBOOOAHO BBINOJIHSTh TOKJICCTBEHHbIE npeoOpazoBaHus
TPUTOHOMETPUUECKUX, JTOTAPUPMUYECKUX, CTETICHHBIX BBIPAKECHUN;

— Biageth popmysoit Ounoma HeroToHa;

— TPHUMEHATH MPH PEHICHHH 3a/1ad TeOpeMy O JIMHEHHOM IpeICTaBICHUH

— IPUMEHATH IIPU pelieHnu 3a1ad Kuralickyio TeopeMy 00 ocTaTkax;

— I[PUMEHSATH [IpU pelIeHnu 3a1a4 Maiyro teopemy Pepma;

—  YMETh BBINOJIHATH 3aIUCh YHCIIAa B MO3UIIMOHHON CUCTEME CUUCITICHUS;

— [PUMEHATH NPU PEIICHUH 337a4 TEOPETUKO-YUCIOBbIE (PYHKIIUU: YUCIIO U
CyMMa JienuTenei, pyHkiuio Ditnepa;

— TIPUMEHATH [IPU PEIICHUU 3aja4 LenHble ApoOu;

- TNPUMEHSATHh NPHU PELIEHUU 3a/7a4 MHOTOYJIEHBI C JEUCTBUTENIbHBIMU U
HEeIbIMA KO3 PumeHTaMu;

— BJIQJETh TMOHATUAMHM TPUBOJAUMBIA M HENPHUBOJMMBIA MHOTOYIEH U
NPUMEHSTH UX MPU PEIICHUH 33/1a4;

— NIPUMEHATH IpH pelieHnu 3a1a4 OCHOBHYIO TEOpeMy aiareopsl;

OPUMEHATh MpPHU pEIIeHWH 3a7ad NpocTeiimme QYHKIUU KOMIUIEKCHOM
NEPEMEHHOI KaK reoMeTpuyYecKre npeodpa3oBaHusl.

Ypaenenus u nepasencmea

JlocTrxkeHue pe3ysibTaToB

— CB00OJHO  omepupoBaTh  MOHATUSIMU: ypaBHEHUE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHHUSI U HEPABEHCTBA, YPABHEHHUE, SBIIIOLIEECS CIEACTBUEM
JPYroro ypaBHEHUS, YPAaBHEHUS, PABHOCWIbHBIE HA MHOXECTBE, PABHOCUJIbHbBIC
npeoOpa3oBaHus YpaBHEHUMH;

— pewiath pa3Hble BUIbl YPABHEHHIl W HEPABEHCTB M HMX CUCTEM, B TOM
YHCclie HEKOTOpble ypaBHeHHUS 3-i M 4-ii cTemeHel, IpoOHO-palOHAJbHBIE U
UPPALMOHAJIBHEIC,
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— OBJIaJIETh OCHOBHBIMH THUIIAMU T[OKA3aTEIbHBIX, JIOTAPU(PMHUUECKHUX,
UppAalMOHAIbHBIX, CTEIIEHHBIX YPAaBHCHUM U HEPABEHCTB U CTaHIAPTHBIMU
METOJAaMHU UX PELICHUN U IPUMEHATh UX IIPU PELICHNUU 3a/1ay;

— [PUMEHATH TeopeMy be3y K peleHnIo ypaBHEHU;

— TNpPUMEHATH TeopeMy DBuera s peleHHsT HEKOTOPBIX YPaBHEHUH
CTEIICHHU BBIIIE BTOPOM;

— TIOHMMAaTh CMBICII TEOPEM O PAaBHOCWIBHBIX M HEPABHOCHIIBHBIX
IpeoOpa30BaHUsAX YPABHEHUN U YMETh UX JIOKA3bIBATh;

— BJIAACTb METOJAMM pCIICHUSA YPAaBHCHUMN, HEPABEHCTB M HUX CHUCTEM,
YMETb BHIOMPATh METO/] pelieHust © 000CHOBBIBATH CBOM BHIOOD;

—  HCHOJIB30BAaTh METOJ MHTEPBAJIOB U1l PELICHUS HEPABEHCTB, B TOM YHUCJIE
JIPOOHO-pallMOHATBHBIX U BKIIOYAIOIINUX B CE€0s1 MpPAallMOHAIbHBIE BBIPAKEHHUS,;

— pewaTts anredpanvyeckue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C
napaMeTpamu anreOpanyeckuM U rpaduuecKuM METOIAMU;

—  BJAJETb Pa3HBIMU METOJAMHU J10KA3aTEIILCTBA HEPABEHCTB;

— pelarbh YpaBHEHUS B LIEJIBIX YHACIIAX;

— un3o0pakaTb MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mbl€ YpaBHEHUSIMH,
HEPAaBEHCTBAMM U UX CUCTEMaMU;

— CBOOOJHO KCIIOJIB30BATh TOXK/IECTBEHHBIE MPE0OpPa30BaHUs MIPU PELICHUU
YPaBHEHHUM U CUCTEM YPABHEHUHN

B nosceonesnou srcuznu u npu usyuenuu opyeux npeomemos:

— COCTaBJATh M pEUIaThb YPaBHEHUS, HEPABEHCTBA, HMX CHUCTEMBI IIpU
pELICHUH 3a7a4 JPYTruX YUYeOHbIX MPEIMETOB;

—  BBINOJHATh OLEHKY NpaBIONOA00Us pPE3yJabTaTOB, IOJY4YaeMbIX IPH
pEeLIEHNN PAa3JIuYHbIX YPAaBHEHUN, HEPABEHCTB U MX CUCTEM IIPU PELICHUH 3a7a4
JIPYTUX YYEOHBIX MPEIMETOB;

— COCTaBJATh W pellaThb YPABHEHWS U HEPABEHCTBA C IlapaMeTpaMU IIpU
pELICHUH 337a4 JPYTruX YUYeOHbIX MPEIMETOB;

— COCTaBJATh ypaBHEHWE, HEPABEHCTBO WJIM UX CHCTEMY, ONMCBHIBAIOIINE
peanpHy0 CUTyalUIO WM NPUKIAAHYIO 3a1ady, UHTEPIPETUPOBATH I1OJy4YECHHBIE
PE3yJbTaThI;

HCIIOJIB30BaTh MPOrPAMMHBIE CPEICTBA IIPU PELICHUM OTAEJIBHBIX KIIACCOB
YPaBHEHUI U HEPABEHCTB

— CBOOOJHO OTpEAENsATh TUIl U BHIOUPATh METOJ PEIICHUs MOKa3aTEeIbHbBIX
U JIorapu(MUYECKUX YpaBHEHHU U HEPABEHCTB, MPPALMOHAIBHBIX ypaBHEHUH U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHNI U HEPABEHCTB, UX CHUCTEM;

—  cBOOOJIHO pellIaTh CUCTEMbI JIMHEHHBIX YPABHEHMIA;

—  pelarb OCHOBHBIE THUIIBI YDABHEHUU U HEPABEHCTB C IIapamMeTpamus;

— TNPUMEHATH NPU PELICHHMM 3a1ay HepaBeHcTBa Komm — byHskoBCkoro,
bepnyiuy;

—  HMMETb [IPEJCTABICHUE O HEPABEHCTBAX MEXKIY CPEIHUMHU CTEIICHHBIMU.

Dynkyuu
JlocTmxkeHuns pe3ybTaToB:
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— Bmanmere moOHSTHSIMHU: 3aBUCUMOCTh BEJIMYUH, (YHKIMS, apTYMEHT U
3HaueHue (PyHKIMHU, 00JacTh OMNPEACTCHUs] U MHOXKECTBO 3HAUYCHMH (PYHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk QyHKUMH, HYIUA GYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTAHME Ha YKHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHUCJIOBOM IMPOMEXYTKE, HauOosblllee W HauUMEHbIIee 3HauyeHue (QyHKIMM Ha
YHUCIIOBOM MPOMEKYTKE, Nepuoandeckas (PyHKIHs, MEepPHOJ, YeTHAs U HEYeTHas
GyHKIIUK; YMETh TPUMEHSATH 3TH TOHITHS TPU PEIICHUH 3a7a4;

— BIIQJETh TOHATHEM CTeNeHHas (DYHKIHs; CTPOUTHh €€ TpaduK W yMETh
MPUMEHSTH CBOMCTBA CTEIIEHHOMN (DYHKITUU TIPH PEIICHUH 33]1a4;

—  BIJIQJIETh MOHATHUSIMH TOKa3aTelabHas (YHKIMSA, IKCIIOHEHTA; CTPOUTH UX
rpa@ukyd ¥ yMeTh NPUMEHSTh CBOMCTBA MOKa3aTeIbHOU (DYHKIMH MPU pEUICHUU
3aj1ay;

— BIIQJIETh MOHSATHEM Jorapudmuueckas (QyHKIMS; CTPOUTh €€ rpaduk u
YMETh IPUMEHSTH CBOMCTBA Jorapu(pMUIECKON HYHKIIUN TIPH PEIICHUH 33]1a4;

— BIIQJETh TIOHATHSIMH TPUTOHOMETPHYECKUE (YHKIIMU; CTPOUTH HX
rpa@ukd ¥ yMEeTh TPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUUA TNpU
pelieHuN 3ajay;

— BIIQJIETh TOHSATHEM oOpaTHas (DYHKIMS; TPUMEHSTh ATO TMOHATHE IPHU
pelleHnH 3a7a4;

— TPUMEHATh TPU PEIICHWH 3adad CBOWCTBA (PYHKIMA: YETHOCTb,
NEPUOANYHOCTD, OTPAHMYEHHOCTB;

— [PUMEHATH [P PELICHUH 3a/1a4 NpeoOpa3zoBaHus rpadukoB GyHKIHIA;

—  BIIQJIETh MOHATUSMU YUCJIOBAs MOCIEAOBATENLHOCTD, apuMeTHdecKas u
reoMeTpUyecKas Iporpeccus;

— TPUMEHATH TIPH PEIICHUH 3a7a4 CBOKMCTBA U MPU3HAKHA aprUPMETHIECKON
Y TEOMETPUYECKOUN MPOrpeCcCUil.

B nosceonegnotl scuznu u npu uzyyeHuu opy2ux y4eOHulx npeomemos:

— OmpeAensaTh Mo rpadukaM M HUCIOJIb30BaTh JIA PEHICHUS MPUKIATHBIX
3a/lad  CBOMCTBA pEAJIbHBIX TMPOIECCOB W 3aBUCHUMOCTEH (HauOOdbIIME U
HAWMEHBIIIME 3HAYCHUs, TPOMEKYTKH BO3paCTaHUS H YObIBaHUSA (PYHKIUH,
POMEKYTKH 3HAKOMIOCTOSTHCTBA, ACHMITOTHI, TOUKH Meperuoa, mepuo 1 T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKON
CUTYaIluH;.

OTNpEeAeNsATh MO TrpadukamM MPOCTEHUIINE XapaKTEPUCTUKH TMEPUOTUICCKIX
MPOIECCOB B OHMOJIOTHH, DKOHOMHKE, MY3BIKE, PagHOCBSI3U U Ap. (aMIuMTyna,
NEepPUOJI U T.11.)

— BIIQJIETh TMOHSATHEM ACHUMIITOTHI U YMETh €r0 NMPHUMEHSTH MPH PEIICHUU
3azay;

- TMPUMEHSTh METOABl pemieHus mnpoctermux  auddepeHnnanTbHbIX
ypaBHEHUH TIEPBOTO W BTOPOTO TOPSIKOB.

Inemenmovl MamemMamuyecKko2o aHaiu3a

JlocTrkeHust pe3yabTaToB:

— Bumanerp mnonsiTueM — OeckoHEeYHO — yObIBaromiass — TreoMeTpuvecKas
MPOrpeccHsi U YMETh IPUMEHSTD €ro NP PEIIeHUH 3a]1ay;
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— IPUMEHSATH JJISl PEUIEHNUS 33/1a4 TEOPHUIO MPEIEIIOB;

— BIIQJETh TOHATHSAMU OECKOHEUYHO OojbliMe W OECKOHEYHO MaJble
YHUCIIOBBIE TOCJIEIOBATEILHOCTY U YMETh CPaBHHBATh OECKOHEYHO OOJbIIME U
OECKOHEYHO MaJbl€ MOCJIEI0BATEIbHOCTH;

— BIIQJETh TOHATHSIMH: TMPOW3BOJHAS (PYHKIIMA B TOYKE, MPOU3BOIHAS
byHKINN;

—  BBIYUCIIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIMA U UX KOMOUMHAIUH;

— uccneaoBaTh GYHKIMKA HA MOHOTOHHOCTh M 9KCTPEMYMBI;

— CcTpouTh TpaduKH W TPUMEHATh K PEIICHUIO 3a7ad, B TOM YHCIIE C
IIapaMeTpoM;

—  BJAJETh MOHATHUEM KacaTelibHas K rpaduky GyHKIIUU U YMETh IPUMEHSITh
€ro Ipu PELICHNUH 33/1a4;

—  BIIQJIETh NOHATUSMU NIEpBOOOpa3Has (yHKIHS, ONpeaeIICHHbIN HHTETPaT,

— npuMeHATh Teopemy HproToHa—JIeOHMIA U ee CIeACTBUS JUIsl pelIeHUs
3a1ad.

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

— peliath NPUKIAIHBIE 3aa4ud U3 OUOJIOTUU, PUBHKUA, XUMHUH, IKOHOMUKHU
U JIpYyTUX NPEAMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK ITPOLECCOB;

UHTEPIIPETUPOBATH MMOJTYUYECHHBIE PE3YJIbTATHI

— cBOOOJIHO BJIaJIETh CTAHJIAPTHBIM almaparoM MaTeMaTHYEeCKOTO aHajIu3a
JUUISl BBIYUCJICHUS POU3BOAHBIX (DYHKIIUU OJHOUN MEPEMEHHOM;

— CBOOOJHO TMPUMEHATH anmapar MaTeMaTU4YeCKOro aHaiau3a s
uccien0BaHus (PYHKIUMI U MOCTPOEHUS TpaUKOB, B TOM YMCIIE UCCIEI0BAaHUS Ha
BBIITYKJIOCTb;

—  ONepHUpOBaATH MOHSATHUEM MEPBOOOPA3HON HYHKIIUU IS pEIICHUS 3a]1ay;

—  OBJIAJICTh OCHOBHBIMH CBeJIcHUSIMU 00 mHTerpaie Hprorona—JleliOnuma u
€ro MPOCTEUIINX IPUMEHCHHUSIX;

— ONEpUpPOBATH B CTAHAAPTHBIX CHUTYalUSAX MPOU3BOJHBIMU BBICIIUX
MOPSJIKOB;

— YMEThb MPHUMEHATh MPU PEIICHUU 3ajlad CBOMCTBA HENPEPBIBHBIX
byHKIINIH;

— yMETb IPUMEHSATH NPU PELIEHUH 3a]1a4 TeopeMbl Beneprpacca;

— YMETh BBITIOJHATh NPUOJIVIKEHHBIC BBIUUCICHHUS (METOIbI PEIICHUS
YpaBHEHUH, BEIYUCICHUS OTIPEICIICHHOTO HHTErpasia);

— yMEThb MNPUMEHATH MNPWIOKEHUE TMPOU3BOJHOW U  ONPEAECIEHHOIO
VMHTETPAJIA K PELICHUIO 3a]a4 €CTECTBO3HAHUS;

BJIAJICTh MOHATUSIMH BTOpAsi MPOU3BO/IHAS, BBIMTYKJIOCTh rpaduka GyHKIMHA U
YMETh UCCIIEIOBATh (DYHKITMIO HA BHITYKJIOCTb.

Teopu}l eeponmuocmeﬁ u cmamucmuka, jiocuKka u 1<0M6uuamopu1<a

JlocTmxkeHus pe3ybTaToB:
— OmnepupoBaTh  OCHOBHBIMM  ONUCATENbHBIMH  XapaKTEPUCTUKAMU
YHCJIOBOTO HA0Opa, MOHATHEM IeHepajibHasi COBOKYITHOCTh U BBIOOPKOM U3 HEE;
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— ONEpPHUpPOBATH MOHSATUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CymMMa U
MIPOU3BEJICHUE BEPOSTHOCTEHM, BBIUMCIATH BEPOSTHOCTH COOBITUH Ha OCHOBE
MoJicueTa YKCIia UCXOJI0B;

—  BJIQJIETh OCHOBHBIMU MOHATUAMH KOMOMHATOPUKU U YMETh UX TIPUMEHSTh
MIPU PEIICHUU 33/1a4;

—  HUMETh NPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOSITHOCTEM;

— HMETh NPEACTABICHHUE O JAUCKPETHBIX U HEMPEPBIBHBIX CIIyYalHBIX
BEJIMYMHAX U PaCHpe/IeTICHUSNX, O HE3aBUCUMOCTH CITyYalHbIX BEJIMYUH;

— HMETh TMpPEJCTaBICHUE O MATEeMATHYECKOM OXHUIAAHUM U JIUCIIEPCUU
CIIyYalHBIX BEJINYMH;

— HUMETh MPEACTABICHUE O COBMECTHBIX PAaCHpEeACICHUSX CIydalHbIX
BEJIUYUH,;

— T[IOHMMAaTh CYTh 3aKOHa OOJBIIMX 4YHCEI W BBIOOPOYHOTO METOjIA
U3MEPEHUS BEPOSITHOCTEM;

— HUMETh MNPEACTABICHUE O HOPMAJIBbHOM pACHpPEICICHUH U MpUMEpax
HOPMAaJIbHO PACIPEICICHHBIX CITyYaHbIX BEJTUYUH;

—  HMMETb NPEJCTABICHUE O KOPPEISALUU CIIyYalHbIX BETUYHH.

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

—  BBIYUCIISITH WJIH OIIEHUBATh BEPOSITHOCTH COOBITUI B pEaIbHOM KU3HH,

BBIOMPATH METO/IbI MTOAXO/ISIIETO MPECTABICHUS U 00paOOTKH JTaHHBIX

—  HMMETh NPEJACTABICHUE O LIEHTPAIBHOU MPEIEITBHON TEOPEME;

— HMETh TMPEACTABJICHUE O BBHIOOPOYHOM KOADOUIIMEHTE KOPpPENsuuu u
JIMHEWHOW PErpecCcuu;

— UWMETh TMPEJCTaBICHUE O CTATUCTUYECKUX THUIOTE3aX U MPOBEPKE
CTaTUCTUYECKOU TMIOTE3bI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;

— UWMETh MPEJCTAaBIEHUE O CBSI3M SMIHUPUYECKUX U TEOPETHUECKUX
pacnpeneneHuu;

— HMETh NPEJCTaBICHUE O KOJIWPOBAHUM, JABOWYHON 3alMCH, JIBOMYHOM
NIEPEBE;

— BJIQJIETh OCHOBHBIMHU TMOHATUAMH  Teopuu TrpadoB (rpad, BepiIvHA,
pedpo, cTeneHb BEpIIMHBI, TyTh B rpade) U yMeTh NPUMEHSTh UX MPU PEIICHUU
3ajady;

— HMETh NPEACTABICHHE O AEPEBBSIX U YMETh NPHUMEHSTH NPU PELICHUU
3a/1ay;

— BJIAJETh IIOHATHEM CBSI3HOCTb M YMETb HPUMEHATH KOMIIOHEHTHI
CBSI3HOCTH IPU PEILICHUH 33]1ay;

—  yMETh OCYUIECTBJIATH MyTH 10 pedpaM, 00x0/1bl pedep U BepiuH rpada;

— HMETh MpEACTaBJIeHUE 00 JIIEpOBOM M TaMHJIbTOHOBOM NYTH, UMETh
IPENCTABICHUE O TPYAHOCTHU 3a/1a4M HAXOXJAECHUS TAMUJIBTOHOBA ITYTH;

— BJIAJETh MOHATUSMHU KOHEYHBIE W CUETHBIE MHOXXECTBA W YMETh HX
IPUMEHATD [IPU PELICHUY 3a7a4;

—  YMETb IPUMEHSITHh METO/I MaTEMATUUECKON UHIYKIIUH;

—  YMETb IPUMEHTH NPUHIMN [{upuxie npu penieHun 3aaad.

80



T'eomempus

— HNmets npencraBieHue 00 akCHOMaTUYECKOM METO/IE;

— BIIQJIETh TOHSATHEM TE€OMETPUUYECKHE MecTa TOYEK B MPOCTPAHCTBE U
YMETb MIPUMEHSTH UX JAJISl PEeIICHUS 3a/1a4;

—  yYMETb MPUMEHSATH [T PEIICHUs 3aa4 CBOMCTBA IJIOCKUX M JBYTPAHHBIX
YIJI0B, TPEXTPAHHOTO YIJia, TEOPEMbl KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAaHHOTO
yria;

— BIIQJIETh TMOHSATHUEM MEPHEHIUKYJISIPHOE CEUYEHUE TMPU3MbI U YMETh
MPUMEHSTH €ro NP PElICHUN 3a]1a4;

UMETh MPEICTABICHNUE O IBOMCTBEHHOCTH MPABUIILHBIX MHOTOTPAHHUKOB;
BJIQ/ICTh MOHSATHUSAMHU HEHTPAJIbHOE U MapajieIbHOE MPOCKTHPOBAHHUE U
NPUMEHSATH WX MPHU MOCTPOSHUH CEYECHUII MHOTOTPaHHUKOB METOJIOM MPOEKIIHIA;

— UMETh MPEACTaBICHUE O Pa3BEPTKE MHOTOI'PaHHUKA M KpaTyallleM MyTH
Ha MOBEPXHOCTH MHOTOI'PaHHUKA;

—  UMETh NPEACTABIEHNUE O KOHUYECKUX CEUCHHUSIX;

— HWMETh MNpEJCTaBlIEHME O Kacaromuxcs cdepax W KOMOWHALMM Tell
BpAIllCHUs ¥ YMETh IPUMEHATDH WX NP PEIICHUN 33]1aY;

— TPUMEHATh NpPU peuieHuH 3a1ad (OpMyJly pacCTOSHUS OT TOYKH [0
IUIOCKOCTH;

— BJAJETh pa3HbIMM CIIOCOOAMU 3aJaHUs NPSAMON ypaBHEHUSIMHU U yMETb
NPUMEHSATD MIPH PEIICHUH 3a71a4;

— TPHUMEHATH MPH PEUICHUH 33/a4 M J0Ka3aTelbCTBE TEOPEM BEKTOPHBIM
METOJl 1 METO/ KOOPIMHAT;

— UWMETh MpeJcTaBiIeHUE 00 akcMoMax o00bema, MPUMEHATH (POPMYIIbI
00BEMOB MPSMOYTOJLHOTO Tapajuleenunea, Ipu3Mbl U MUPaMUIbI, TeTpajapa
IpU pPEIIeHUH 3a/1a4;

— TIPUMEHATH TEOpeMbl 00 OTHOLIEHUSIX 00BEMOB NPHU PELICHUH 3a]1aY;

— TPUMEHATHh WHTETpall i BBIUYMCICHHS OOBEMOB M TIOBEPXHOCTEH Te
BpAalIeHUs], BRIUUCIEHUS TJIOIAAN CPEepUUEecKOro nosca u 0o0bema mapoBoro clios;

— UMETh MpPEJICTaBJICHHE O JBMKEHHUSAX B IMPOCTPAHCTBE: MapajlIeIbHOM
NEPEHOCe, CUMMETPUU OTHOCHUTEIBHO IUIOCKOCTH, LIEHTPAIbHON CHUMMETpPHUH,
MOBOPOTE OTHOCUTENIBHO MPSMOW, BUHTOBON CHMMETpPUHU, YMETh MPUMEHSATh HUX
IpU PEIIeHUH 3a/1a4;

—  UMETh MPEACTABIICHUE O TUIONIAI OPTOTOHATLHON MPOSKIINH;

— UWMETh TMPEACTaBICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTIIE H
IPUMEHATH CBOIMCTBA INIOCKUX YTJI0B MHOTOIPAHHOTO yIJia MpY PELICHUH 33/1a4;

— UMETh MPEJCTABICHUS O NMPEOOPA30BAHUM MOA00US, TOMOTETHUH U YMETh
MPUMEHSTh UX TPU PEIICHUH 3a/1a4;

—  YMeTh pemiaTh 3a7aud Ha MIIOCKOCTA METOJJaMU CTEPEOMETPHH;

YMETh NPUMEHSATH (HOPMYJIIbl 00BEMOB MPHU PEIICHUH 3a/1au.

Bexmoput u koopounamul 6 npocmpancmee
JlocTmxkeHuns pe3ybTaToB:
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— Buamerp noOHATUSAMH BEKTOPBI U KX KOOPJIMUHATHI,

—  YMETb BBINOJIHATH ONEPAIMU HAJl BEKTOPAMU;

—  HCIOJb30BaTh CKAIIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHNN 33/1a4;

— TPUMEHATH YypaBHEHHE IUIOCKOCTH, (OPMYITy pACCTOSHUS MEXITY
TOYKaMH, ypaBHEHHE cepbl IPU pEIICHUH 3a/1a4;

— NPUMEHATH BEKTOPBI U METOJ KOOPJIWHAT B MPOCTPAHCTBE MPHU PEIICHUU
3a/1a4

— HaxoOUTb O00bEM Mapajulelenuefa M TeTpadpa, 3aJaHHbIX
KOOpPJIMHATaMH CBOUX BEPILIHH;

— 3a/aBaTh OPSIMYIO B IPOCTPAHCTBE;

—  HaxOJHTbh PACCTOSHUE OT TOYKH JI0 INIOCKOCTH B CHCTEME KOOPAMHAT;

HaXOAUTh PACCTOSIHUE MEX]y CKPEIIMBAIOIIMMUCA NPSMbIMH, 3aJaHHBIMU B
CUCTEME KOOpJMHAT.

Memoowvt mamemamuxu

JlocTmxkeHuns pe3ysbTaToB:

- UMETh MpPEACTaBICHUE O BKJIAJE BBIJAIOLIMXCS MATEMATHKOB B Pa3BUTHUE
HAYyKU;

- IOHUMATh POJIb MAaTEMATUKH B pa3BuTun Poccumn

— HCIIOJIB30BAaThb ~ OCHOBHBIE  METOJABI  JOKa3aTelIbCTBA,  IIPOBOAUTH
JTOKA3aTeNbCTBO U BBIIIOJIHATH ONPOBEP)KEHHUE;

—  NPUMEHATh OCHOBHBIE METO/IbI PEIICHNS MaTEMAaTUYECKHX 3a/a4;

— Ha  OCHOBE  MATE€MaTHYEeCKUX  3aKOHOMEpPHOCTEH B  MPUPOAE
XapaKTepU30BaTh KPacoTy M COBEPIICHCTBO OKPYXAIOUIEr0 MUPA U MPOU3BEACHUIMA
VICKYCCTBA;

— IPUMEHATh MPOCTEUINME MPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPY PEILIEHUU MATEMATUYECKUX 3a/1ay;

NI0JIb30BAaThCS NPUKIAJHBIMU IPOrpaMMaMH MW IPOrpaMMaMH CUMBOJIBHBIX
BBIUMCIICHUH JIS1 UCCIIEIOBAaHUSI MATEMAaTUYECKUX O0OBEKTOB

— TMPUMEHATh MATEMaTUYECKUE 3HAHUS K HUCCIEIOBAHUIO OKPY>KAIOUIETO
Mupa (MOJEIpOBaHNEe (PU3NYECKUX MPOLECCOB, 3aJa4l SIKOHOMUKH ).

(I)OprI N METOAbI OLICHUBAHUA

B pesynbrare arrectanu 1Mo y4eOHOW JUCHMIUIMHE OCYIIECTBIISIETCS
KOMILJIEKCHAsI TPOBEPKA CIEAYIOIINX 3HAHUN U YMEHUU:

ODleHKa 3a npakmuvieckoe 3aniamue

O1eHKa «OTIMYHO» CTABUTCS B TOM CIIydae, €Cli: M3JI0KEHUE MOTYYEeHHBIX
3HaHUU B MUCHMEHHOU (pOpME TMOJIHOE, B COOTBETCTBUU C TPEOOBAHUAMH YyUEOHOM
nporpaMMbl; 000CHOBAHHOCTH JEHCTBHM, (POpMYyIUPOBKA BHIBOJOB M 0000IIEHUI];
IPABUJIBHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, OTCYTCTBUE BBIUYUCIUTEIBHBIX OMIMOOK;
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OpraHu3aiusi COOCTBEHHOU AESITeIbHOCTH, CAMOCTOSATEIbHOE IPUMEHEHHE 3HAHUIN
B NPAKTUYECKON JIeATETbHOCTH, BBITIOJIHEHUE 33JlaHUi KaK BOCIPOU3BOSIIETO,
TaK U TBOPUYECKOTO XapaKTepa;

OneHka «XOpOIIO» CTaBUTCS, €CIW H3JIOKEHUE IIOJYYEHHBIX 3HAHUWA B
NUCbMEHHOM (opMe TOJIHOE, B COOTBETCTBUM C TpeOOBAaHUAMH Y4eOHOMU
porpamMmbl; 0O0CHOBAHHOCTD JACHCTBUM, HETOYHOCTH B (POPMYJIMPOBKE BBHIBOJIOB;
JOMYCKAIOTCA ~ OTACJIbHbIE HE3HAYUTEIbHBIE BBIUMCIUTENbHBIE OMIMOKU; B
OpraHu3alid MPAKTUYECKOM M CaMOCTOATEIbHOM JEeATEIbHOCTH BO3MOXHA
HeOOoJIbIIIast TOMOITh MPENo1aBaTes;

OneHka «yIOBJIETBOPUTEIBHO» CTAaBUTCA, €CIIA HM3JI0KEHHE MOJYYEHHBIX
3HAHMI HEIMOJHOE, OJHAKO 3TO HE MPEMATCTBYET OCBOCHHIO MOCIEAYIOIIETO
IPOrpaMMHOr0 MaTepuasna; JOMYCKalTCs OTAEJbHbIE CYHIECTBEHHBIE OIIMOKH,
UCIIpaBIsieMble C TIOMOILIBIO MPENoAaBaTeNsd; HMMEIOTCA 3aTPyIHEHHs TpHU
00OCHOBaHWUU  JeHCTBUM ¥ (GOPMYJIHMPOBKE  BBIBOJOB,  HEJIOCTATOYHAS
CaMOCTOSITETIbHOCTh B MPAKTUYECKOW MESITENBbHOCTH U BBINIOJHEHUW 3aJaHUMN
BOCIIPOU3BOJISIIETO XapaKTepa;

OueHKa «HEYIOBIETBOPUTEIBHO» CTAaBUTCA B TOM CIlydae, H3JI0KECHUE
yu4eOHOro Marepuajlia HENOoJHOE, OECCHUCTEMHOE; HUMEIOTCS CYILECTBEHHBIE
OIIMOKHU, KOTOpBIC Y4YaIIMWUCS HE B COCTOSHUU MCIPABUTH JaXe C IOMOIIBIO
MpEenoAaBarelisa; HEYMEHHE MPOU3BOAUTH NPOCTEUINIME ONEepalud CHHTE3a U
aHanau3a, JieJlaTb OOOOIIEHUST W BBIBOJIbI, OPraHUW30BBIBATH IMPAKTUYECKYIO U
CaMOCTOATENbHYIO AESTENbHOCTD;

Oyenxa ymenuil peuiams 3a0a4u

OneHka «OTJIMYHO» CTaBUTCS B TOM Cllydae, €ClIM: B JIOTHYECKOM
pacCyI€HUU U PELIEHNH HET OIIMOO0K, 331a4a PEIIeHa palllOHAIBHBIM CIIOCOOOM;

OneHka «XOpoIlo» CTABUTCS, €CIM B JIOTUYECKOM PACCYKICHUM U PELICHUU
HET CYUIECTBEHHBIX OLIMOOK, HO 337a4ya pelleHa HepallMOHAIbHBIM CIIOCOOOM WU
JOTYILIEHO HE 00Jiee IByX HECYIIECTBEHHBIX OIINOOK;

OneHKa «yIOBIETBOPUTENBHO)» CTABUTCS, €CIIM B JJOTHYECKOM PACCyKICHUU
HET CYIIECTBEHHbIX OMIMOOK, HO JOMNyIleHa CyUIECTBEHHas OImHuOKa B
MaTeMaTU4YECKUX pacueTax;

OueHka «HEeyIOBJIETBOPUTEIBHO» CTABUTCS B TOM CIy4yae, €CIIM HMMEKOTCS
CYLIECTBEHHbIE OIIMOKH B JIOTHYECKOM PACCYXJACHUU U B PELICHUH;

Oyenka npu npogedeHuy KOHMpPOJIbHLIX pabom

OneHka «OTJIUYHO» CTAaBHTCS B TOM Ciy4ae, €CiIu: padoTa BBINOJHEHA
MOJIHOCTHIO; B JIOTHUECKUX PACCYKJICHUSIX U 000CHOBAHUH PEIICHUS HET MPOOEIIOB
U OmHOOK; B pEHICHHWH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OIMCKA, HE SIBJISIOLIASACS CJICACTBHEM HE3HAHUS WJIM HEIIOHUMAaHUS
y4e0HOTO MaTepuaa);

OrneHka «XOpOIO» CTAaBHUTCS, €CIU: pabdoTa BBIMOJHEHA MOJHOCTHIO, HO
00OCHOBaHUS IIIaTrOB PEIICHHWsS] HEIOCTAaTOYHBI (€Cii YMEHHE OOOCHOBBIBAThH
pacCyXJIeHHUs HE SIBJIICTCS CIEIUaIbHBIM 00BEKTOM MPOBEPKH); JOIYIICHA OJIHA
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omuOKa WIM JBa — TPU HeIOYeTa B BBIKJIAJKAX, PUCYHKAX, yepTexax WU
rpagukax (ecnu 3TU BUABI PabOTBl HE SIBISUIMCH CIIEHUAIBHBIM OOBEKTOM
MIPOBEPKH);

O1neHkKa «yIOBJIETBOPUTEIBHO» CTABUTCS, €CJIM: JOIYILEHbI OOJee OJIHOM
OoMOKM WM Oojee ABYX — TpeX HEIO0YETOB B BBIKJIAJKAX, YEPTEKAX WIH
rpa¢ukax, HO oOyyarouMiicss BiaaeeT O00s3aTEIbHBIMM  YMEHUSAMU IO
IIPOBEPSIEMON TEME;

OneHka «HEYJOBJIETBOPUTEIBHO» CTABUTCS B TOM CJIy4ae, €CIU. HUMETCS
CYUICCTBEHHBIC OMIMOKHM, TMOKa3aBIIKME, YTO OOYy4YaloIUiCS HE BIaJEET
00s13aTeTbHBIMA YMEHHUSIMH 110 TaHHOW TeMe B TIOJTHOM Mepe;

Oyenka 3a ycmuwiti omeem

OneHka "OTIIMYHO «CTaBUTCS B TOM CIIydae, €CJIHM: IIOJHO PacKpbITO
coJiep>KaHue MaTtepuana B 00beMe PeTyCMOTPEHHOM MPOrpaMMOi M y4eOHUKOM;
W3JIOKEH MAaTepHall TPAMOTHBIM  S3BIKOM B  OINPEAECICHHOM JIOTUYECKOU
ITOCJIEA0BATEIBHOCTH, TOYHO MCIHOJB3YS MAaTEMaTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY;  NPAaBWJIbHO  BBINOJHEHbl  PUCYHKH,  YEpTEXH, TIpadukw,
CONYTCTBYIOIIME OTBETY; IOKAa3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETUUYECKUE
ITOJIO’KEHHSI KOHKPETHBIMHU ITPUMEpPAMHM; IPOJEMOHCTPUPOBAHO YCBOCHHE PAHEE
U3YYEHHBIX COIYTCTBYIOLIUX BONPOCOB, C(HOPMHUPOBAHHOCTh M YCTOWYHBOCTH
UCIOJIb3YEMBIX MpU 00pabOTKE YMEHUU U HaBBIKOB; OTBETHI CAMOCTOSITENIBHO O€3
HAaBOAIIMX BOIIPOCOB IPENOAABATEINA; BO3MOXKHBI OJHA — JBE HETOYHOCTU IIpU
OCBEILIEHUH BTOPOCTENEHHBIX BOIPOCOB WM B  BBIKIAAKAX, KOTOpBIE
oOyuJaroIuiics JIErKO UCIIPaBUII [0 3aMEYaHHUIO MPENoJaBaTeNls;

OneHka «XOpoILIo» CTaBUTCS, €CIU: OTBET YJOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSIM HA OIEHKY "OTJIWYHO", HO MPU ITOM UMEET OJAUH U3 HEAOCTATKOB: B
W3JI0)KEHUH JOIMYyILIeHbl HEOOMbIINe NpoOesbl, HE MCKAa3UBIIME MaTEMaTUYECKOe
COJZIEp’KaHME OTBETA; TOMYIIEHBI OJIMH — JIBAa HEJ0YETA IPU OCBEILIEHUH OCHOBHOTO
COZIEp’KaHMs OTBETA, WCIIPABIICHHBIE IO 3aMEUYAaHMIO IMPENOAABATENS; JAOITYLIECHbI
omnOKa uinm 0oJee ABYX HEAOYETOB IMPH OCBEIIEHWH BTOPOCTEIEHHBIX BOIPOCOB
WJIM BBIKJIAJIKaX, JIETKO MCIIPABJIEHHBIE MO 3aMEUYaHUIO IIPENOAABATENS;

OueHka  «yIOBJIETBOPUTEIBHO» CTaBHTCH, €CIIH: HEMOJIHO M
HEIOCJIEI0BAaTEIbHO PACKPBITO COJAEP)KaHHME MaTepuana, HO I0Ka3aHo ooliee
IIOHMMAHUE BOIPOCA U NPOAEMOHCTPUPOBAHBI YMEHMs, JOCTATOYHBIC JUIS
JAJIbHEUILIEr0 YCBOCHMS MaTepualla, HMEJINCh 3aTPYyIHEHUS WIM JOIYIIECHbI
OIIMOKM B  ONpPENCIICHWHM  TOHATUM, HCIOJNB30BAHMM  MaTEMaTHUECKON
TEPMHUHOJIOTMM, YEpPTEkKax, BBIKIAJAKAX, WCIPABICHHBIE II0CIE€ HECKOJIBKHUX
HABOJAIIMX BOIMPOCOB IMpernojaBaTelsis; OOy4yaroUuiicss HE CHOpaBWICA C
IIPUMEHEHUE TEOPUH B HOBOW CHUTyallMd IIPU BBINOJHEHUM HPAKTHUYECKOTO
3aJlaHusl, HO BBIMOJIHUJI 3aJjaHusl 00513aT€IbHOTO YPOBHS CIOKHOCTU MO JaHHOU
TEME; MpU 3HAHUM TEOPETUYECKOr0 MaTepuana BbISABICHA HEAOCTAaTOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB

OneHka «HEyJOBJIETBOPUTEIBLHO» CTABUTCSA B TOM CIIy4ae, €CJId HE PACKPBITO
OCHOBHOE COJIepaHue Y4yeOHOro wmartepuana; OOHapyKEeHO HE3HaHUE WIH
HEMOHUMaHue OoJiblied WM HamOoJiee BaXKHOW YacTH y4eOHOro Marepuasa;
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JAOIIYIICHBI OIINOKHU B OIpCACICHUN HOHHTHﬁ, Inpu HCIIOJIBb30BAHHUHN
MaTEMaTHYE€CKOM TCPMHUHOJIOTUH, B PHCYHKAX, YCPTCIKAX HIIN I‘pa(i)I/IKaX, B
BBIKJIIaJIKaX, KOTOPBIC HC HCIIPABJICHBI ITOCJIC HCCKOJIBKHUX HABO/AINIHUX BOIIPOCAX
IMpCroaaBaTCIiAd.

85



KOHTpOJILHO — OLICHOYHbIC CpeacTBa

1 cemecTp
lIpakmuueckoe 3ansamue

Yuciia 1 BbIpaKeHU s
«Ypasnenus, oeticmsusi Hao wucramy

1. 1.3anummure cieayrouye Yucia B BUAe NEPUOIUUECKUX AECATUUHBIX IpoOeit
Y OKPYTJIIUTE UX ¢ TOYHOCTHIO 110 0,001 :

11 .. 22 |17
—;0) = B) —.
8 13 20
2. llpencraBbTe MaHHBIC YMCIIA X B BUJIE ICCATHYHBIX IPOOCH C YKa3aHHOM
TOYHOCTBIO OKpyTJIeHus h.

a) x = 3,06527 h=1,;0,1; 0,01; 0, 001; 0,0001
0)x=4,5674 h=1,;0,1;0,01; 0, 001

3. 3amumuTe YHCIIO B CTAHAAPTHOM BUIL. YKAKHUTE €TO TOPSIO0K U OKPYTIIUTE
€ro MaHTHUCCY J0 ThICSTYHBIX.

a) 60,396; 6) 357-10°; 8) 0,0004756.

4. Macca cnyrauka Onurepa Kammicto pasaa 107660000000000000000 ToHH.
3anummre maccy KammucTo (B TOHHaX) B CTaHJAPTHOM BHJIE.

5. ®nakon mammyHs ctout 160 pyouneii. Kakoe HanbombIiee uncio (akoHOB
MOHO KynuTh Ha 1000 pyOrneii Bo Bpemsi pacipoaaku, KOrja CKUIKa
cocraisieT 25%7?

6. M35 1 xnonka nmonydaercs 1,2 T BonokHa. CKOIBKO TOHH HAJ0 nmepepadoTaTh
XJIOTKa, YTOOBI MOJMYYUTh 6 T BOJIOKHA?

7. Tokapb BBITOYMII 32 JIeHb 54 neTaiu, 4To COCTaBUIIO 75% €ro THEBHOM
HopMbl. KakoBa qHEBHAst HopMa Tokapsi?

8. Moy croun 200 pybneit. Ota cymma Obuia cHIbkeHa Ha 15%, a uepes
HEKOTOpOE BpeMsi HOBas 1ieHa Obla cHbkeHa Ha 20%. CKOJIbKO CTaj CTOUTh
MSI4 [OCJIe BTOPOTO CHUYKEHMUS?

9. B oauH crakaH yas 0OBIYHO KJIAIYT 3 YaifHbIC JIOKKU caxapa U CUYUTAIOT
TaKoM yai ciaakuMm. Macca das B crakane 200r, macca caxapa B OJHOM
noxke 10r. KakoBa koHUIeHTpalus caxapa B yae?

10. Kaxkoe xonmuecTBO BOABI HY>XKHO 100aBUTH B 500 M1 6% pacTBOpa yKcyca,
yT0OBI MOMy4nTh 3% pacTBop? OTBET 3aMUIINUTE B TUTPAX.

11. K 30% pacTtBOpy cepHO# KUCIOTHI J00aBmwiIn 40 T YUCTOM KUCTOTHI, TIOCTIE
Yyero KOHIEHTpalus pactBopa crana paBHo 50%. Haiinute nepBoHaYaIbHBIM
BEC pacTBOpPA B rpaMmax.

«,Zledcmeuﬂ CO CMEeNneHAMU U KOPHAMU, 6blYUCIEHUE U CPABHEHUE KOpHeﬁ))

1
1. Berumenuts:  a) 24/81+3/-125+4/1; 0) 3-16 2.
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wnN

3
11 o 2\ s
YrpocTuts: a) a?-a%; 0) — B) |c®|-c? .

x4
1 1
— 52 2_4
CoKpaTHTb ApOOL:  a) - o ; 0) ?
= a-16
x2-5
Peumirte ypaBHeHHe : a) 81" =./3; 0) 25*"=5%" |

Haittn 3HaueHne npou3BECHHUS:

‘{/6+@-‘{/6—@ .

YIIPOCTUTH BBIpaXKEHUE:
0,5 1,5
a 8 36
05 05 ~ o5 05 | 05 05 -
a’e’+6 a”+e a” —e

Buviuucnenue u cpasnenue noeapugmos. Pewenue 3aoau.

Beruucnuts:

log; 243,

0) logs 1;

B) 1g0,0001;

r) logs 375 — logs 3.

logs 36

)1) logs 6
Haiinute X, ecnm log x = 4loga + 2log b? — log 2c.
U3BectHO, uTo logg 42 = b, naiinute logg 7.
VYnupocTute BbIpakeHUE, MOJIb3YACh OCHOBHBIM JIOTAPU(PMUUECKIM TOXKIECTBOM
810g8 0,5’ 410g2 6’ 101g 5—2.
[Mponorapudmupyiite mo ocaosanuto 10 (a>0, b>0)
x = a’b3.

YpaBHeHMs U HEPABEHCTBA
«Pewenue uppayuonanvrvlx ypasnenuu u HepageHcmas »
1. Pemute ypaBHEHUS:
a) [6-3x=2x+1
b) [3x—8/—[3x—2|=6
2. Pemurte HepaBeHCTBA:
a) [2x+5/<7-x
b) X—2
2X+5
3. Pemute ypaBHeHuUs:

>-8
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a) X+1-+/x-1=2

b) Vx—24x=3

c) ¥B—x=+2x

d) Vx*—3x+4=x*-3x+2

4. Pemmrte ypaBHEHUSA:

a) ~\/x+4—%x:2
b) V4-6x—x*=x+4)

5. Pemure HepaBeHCTBA:
a) Jx+5>1-x
b) x> J24 5%
c) (¥ -3x-4)\3-x<0

JX?—4x-5

X+8

d) >0
«Pewenue noxazamenbHvix ypaeﬂeHuﬁ U HepaseHcme
1. VYka3zarb NpOMEXyTOK, KOTOPOMY MPUHAIIEKUT KOPEHb YPABHEHHUS

0,4x-2
(L] o

a) ~4-2]
b) '—E;U]
0) (2:4]
d) 'D;E]

2. YkazaTh MPOMEXKYTOK, KOTOPOMY MPUHAICKUT KOPEHb YPaBHEHHUS:

1
3 2 _3X+l :1
a [‘ 4;‘2]
b; (-2;-1)
c; [‘1;'3]
d) (1;2)
3. YkazaTh NpoOMeXYyTOK, KOTOPOMY MPUHAJIC)KUT KOPEHb YpaBHEHUS:
5%.2* =0,017
a; [0;3]
b) (-1;1)
c; [3.5]
d) (-2;0)
6~ 27

4. Pemmute ypaBHeHUE. B oTBeTe yKakUTe MEHBIINN KOPEHbD! 3? = —68_5X

5. Pewmre ypasuenue: 75 =51 =2.57
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1.
2.

9.

1 x-1 1 X+1
Pemure ypaBHeHue: (5) +(Ej =95
l 3-x x-1
Pemmre ypaBHeHUE: 6+ _(EJ +36 2 =246
VYKka3atb NpOMEKYTOK, KOTOPOMY NPUHAJICKUT KOPEHb YPABHEHUS .
5X+2 —X2 .5X :0
a) [-25-10]
b) [- 500
C) [0;2]
d) (510],
Pewmre ypasrenue: 3 — 277 37— 22 =0

10. Pewmre ypasuenue: 3 —2-3*-3=0

«Pewenue nocapugmuyeckux ypasHeHull u HepageHcma
Pemure ypaBHeHus:

1.

2.
3.

Pemnts cucteMy ypaBHEHUN: {

1
Iog(H)s 2—g =0
log, x+log, 9=3
2log, X* =logs x+3
logs logs x

X %X = > log, 14

log, (2+log, (3+x)) =0

log, (2x* +5x+6) = 19100
X—3

lg(x* —3x)—IgK=O

|Og2— Iog4 y=0
log,+log, y=1

DyHKIUU
«llocmpoenue u ananusz epaguxkos cmenesHou QYHKYUUY

. 4 2
Haiitr 06macth onpenenenns Gpyakmun Y =V4—X" |

5
N300pa3uth 3cku3 rpaduka pyHkmum Y = X .

a) Yka3zaTh 00J1aCTh ONpPE/ICICHUS U MHOXKECTBO 3HAYCHUN (DYHKIIHH.
b) BeiscHUTH, HAa KAKUX TPOMEKYTKAX (PYHKIIUs yObIBAET.

¢) Cpasnutb ancaa Y =(3, 2)_5 u.y= (3x/§ )_5 :
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w

o b~

=

Pemuth ypaBHEeHuHE:

1)V1-x=3; 2)x+2 =3-x; 3)V1-x =x+1;

A)\2x+5-x+6 =1,

. Peruts HepaBeHCTBO: v X+8 > X+2,

. Haiitu ynkumio, oOpatnyro kY =—2X+1; ykazars €€ 00nacTh ompeneneHus u

MHO’KECTBO 3HaueHuil. Ha oyHOM pucyHKe MOCTpOUTh rpauKu TaHHOW (HYHKIIUU

U QYHKIMH, 00paTHON K JaHHOM.

«llocmpoenue u ananus spaguxos nokazamenvbHou QyHKyuu»
Kaxkas pyHKkuus siBasieTcss Bo3pacTaromei?

a) ¥=02"
p) V=3

5"
c) V= [E)
d) ¥=2"
Haiiute 061acTh 3Hauenus dynkuun Y =3 — 6.
2) (—oop+00)
b) (OH—OO)
C) [— 6;+oo)
d) (— 6;-1—00)

1
Pemmre ypasaenue 81-3" = 9

a) —2
b) — 6.
c) 3.2
d) 4.3
Pemmte HepaBeHCTBO 827 > 4.
a) (_00;2)
b) (0;+oo)
C) [2;-|—OO)
d) (—00;6).

Omnpenenure HaudOIbILIEE U3 YUCET.

)

90



«llocmpoenue u ananuz epaguxos rocapugpmuieckou QyuKyuuy

1. BBIYHMCJINTH:

log 7+2Iog
a) 3 £

0) IogﬁS-Iogzs3-log38

2. TOCTPOUTH rpaduk QYHKINK: y = |og b 2+

IogX2x’

log (xz +X— 2)—1
3. pemuTh ypaBHEHHE: 4

=0
log , (x—1)

«Ananuz u nocmpoenue epagukos yHKyuu y=cos x u y=sin x»
1. Haiitu obmnactb onpeneneHust GyHKIINN:
Bapuanrt 1 Bapuant 2 Bapuant 3 Bapuant 4

2X
=sinx+tgx y = 4/ COS X sin x
Y gy = 2sin X — 1y XV=

1+ cosx

y=2sin°X y=SiNX+X y=x*+ y=cosx—1

2. HaiiTn MHOXECTBO 3HaUYCHUN (DYHKITUH:
y=1-2sinx Y =3-2sinX y=2C0SX+5) =3sinx+4

y=1-2sin°x y =2c0s*x—1y=3-2sin°x y = 2€0s*X+5

3. BoiscHUTS, sABIsIETCA M JaHHAS QYHKIMS YETHOW MIIM HEUETHOM:

y=sinx—x" y=x*-sinx y = (1—cos?x) y =sin’x

1-cosx

y=Xx2+C0sX ¥ =C0STX y =2C0s°X+5 y =
1+cosx

4. Tloctpoiite rpaduk GyHKIUU:
y=3-2cosx y=8inX+1y=2sinx+1y=3c0sXx—-2

«Ananuz u nocmpoenue 2pagpuxoe ynkyuu Y =18x |y =CIgX
1. Haiitu o0nacts onpenenenus GyHKIUU



Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4

X
=Clgx +1tgx y = =4/fgx y =/Ctgx
y=Cgx+1gx y 2Cth—1y gx y g
y:2Ctg2Xy=Ctg4X+Xy=X2+My=5th—1

y=1-1g2X y=3—-Ctg2x y = 2tgx + ctg5x y = 3ctgx +tg4x
y=1-2tg%x y = 2tgx —ctgx y =3—2ctg*x y = 2ctg °X +5

2. BbIIcHUTS, sABIISICTCS M JaHHAs PYHKIMS YETHON UM HEYETHOM:

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuant 4
y=tgx—x> y=x—clgx y = (1—tg4x) y =tg3x
y= X° +CigX y =—ctg3x y =ctgbx+5 y :tg_x
Ctgx
3. Tloctpoiite rpaduk QyHKIINN:
Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4

y=3-2ctgx y=ctgx+1 y =2tgx +1 y =tg3x -2

OcHOBBI TPUTOHOMETPHUHN
«Tpueouoxwempuqecme moHcoecmaa

cﬁg(E?UD - o csg2(350” - o) -1
1-sg(c-180")  crg(180” +a)

1. VYmpocture BblpaxeHue:
1—sin® 220307
2 1.0
2. Bprumcioure Zcost 157 -1
st EED Cos SD +cos 158D Cos 98”
3. Beruuciure st 220 007 + 002157 cogd7?

4 Beramemuresin 10° sin 30% sin 507 sin70°

. - 2
5. IIpeobpasyiite B mponsBeeHue sin 6 — 213 cos” 3a+4/3

((QOPMyJZbl npueedenuﬂ, CJOJICeHUsl U ebldumanusl  nmpucoHoOMempudecKux
@dyHKYULL, YOBOEHUS, NOJIOBUHHO0 Y2ld, Yel08 X U-X..»
Bapuasnr 1.
1. VYnopoctute BbIpaKeHHE:

[sin 160° +sin 40° )sin 140° +sin 20° 4 [sin 50° — sin 70°)sin 130° — sin 110° |
ctgia(l—cos2a)® +cos® 2o

N

YrpocTture BoIpakeHUE:
3. Jloxaxwure

telm— cr)[l + sg[j—ﬁ + cr]cﬁg[f + zcrn =tgl2m—a)- Cfg[E - Ecr]
TOXIECTBO: z 2 2

4. Bporuuciure: c0s47" +sin 77" ~ J3eos1?
2ath A cos 33— st Sy

=cigd
-2
5. JIOKaXWTe TOKIECTBO: <5~ 3a+cosda—1
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6. IlpeobOpasyiiTe B mpON3BEICHUE: 1-Zsin @ —rcos2a

Bapuanr 2.
1. VYmpocrture BbIpaxeHHE:
(n:os 70% + cos 50 )(l:os 310" + cos 290”)+ (l:c-s 40" + cos160” loos 320" — cos 3207 )

2 2, 3
2. Ympocrure Boipaxkenue: £0% Gl +eos2al’igia

sin (c+ 1) cos(3m— @) 1

. [ 3;??] (}‘T ]
sin | v+ — | cos| —+a|-1
3. Jlokaxure TOXJIECTBO: 2 2

sin 37° —ain 53"
4. Bpuucaure: 1-2cos®41°

Cosa

11
'305[395— E] + 31 [—N - 5,3] =2dcos ﬁcos[ﬂrﬁ— E]
5. JlokaXHTE TOXKICCTBO: g 18 g

6. IlpeoGpasyiite B nponssesenne; 0 A+ 2en 3 8+sn 35

« Ynpowenue mpueconomempuueckux 8bipadriceHuil »

7c0s’ o -5
1. VYopocTuTs 10 4ACIOBOTO OTBETA S . 5 .
7/sin“a -2

tga  1-cg’a

2. YIPOCTHUTH JI0 YMCIOBOTO OTBETA :
1-t9°a ciga
3. Bbluncaurs [(1+t913°)2 +(1-tg13°)° ] cos”13’

o TT 3r . ,5«7 1
4. BpIYUCIUTH S|n2§+coszg+sm2?+cosz?

5. BrerumcaursCOS (Zarctg (—1)+ 2arcsin (— %D

B3

6. Brerauciaure arcsin % —arccos [— 7] +arctg (—\/§ )

2 cemecTp
JIeMEHThI MATEMATHYECKOr0 aHAJIN3Aa

«Bviuucnenue npouzso0HbIX»
1. Haiitu coorBeTcTBHE MEX Ay (PYHKIIMEH U €€ MPON3BOAHOM.

1. 2. 3. 4, 5. 6.
C \/Q X 1 1 1
sin? x 1—x2 | 1+x°
1. 8. 9. 10. 11. 12.
arcsin x




e a* sin X 1 a“lna
1-x°
13. 14, 15. 16. 17, 18.
K" tgx Ig X cosx | 1 arccos x
24/x
19. 20. 21. 22. 23. 24.
1 L |1, ™! |log,x |-sinx
xIn10 X
25. 206. 217. 28. 29. 30.
arcctgx | 1 0 1 arctgx 1
1+ x? cos’ x X
31. 32. 33. 34. 35. 36.
cosx |Inx | Ctgx 1 e’ _1
xIna x°
2. ComoctaBbTe (PyHKINHU €€ MPOU3BOIHYIO.
[IpousBonnas
Pynkups % 2x -2 COSXSINX COoS(x+2)
X2+ 1
sin( x + 2)
Inx
COS*X

3. Berumcnure mpon3BOAHYIO PYHKITUH:

7
y:XT: y=x; y=io; y=7x"; y=x'+5

5 3
=JX: y=4x2+3: y=6Ix+4: y=3x*+—+: y=—
y ;o Yy=4axt+o) Yy X+4; Y 2\/;, Y=

4 2
_3f 2, ) ___ . 1 .y
y=NX"; y:XAs y= 3X5' y_xs’y_S 3

X
4. Bpryuciurte Npou3BOAHYIO QYHKITUU:

_2x-3
) Y= 3-2X
B 4

b) Y= (5- 2x)2
1

) YT5ax

5. Borumcnure 3uadeHne npoussoguoi gyrkmun Y = 2X-INX—X-IN49 npy

X=7
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a §) B r
13 15
i 2 kel
0 7 7

. -2
6. BhluncIHTE NMPOM3BOIHYIO CIOXHOM pynkmmn Y =SIN° X-log, 5X

«l'eomempuueckuii u puzuecKuti CMblCi NPOU3BOOHOLLY

o o 1
1. YrioBoii ko3 pUIMEHT KacaTenbHol K rpaduky QpyHkuuu f(x)= 3 x3-2x B

TOYKE ¢ adcIuccoi X =1paBeH:

a) -1, 0) 23, 6) 1; T) 3

VYrioBoit kK03 (HULHEHT KacaTeJIbHON K rpauKy QyHKIUN

y=2C0S2x —SiN4x B Touke c aOCIIUCCON X =% paBeH:

a) 8; 0) 2; 8) —2; r)0

HaiiTy TaHTeHC yria HaKIOHa KacaTenbHO K rpaduky ynkuun Y =X -1 B
TOYKE X, = 3.

JNana pynxuus f (x)=5+4x —3x°. Haliqure KOOpAMHATHI TOUKH €
rpaduka, B KOTOpOH yriioBor KOd()PUIIMEHT KacaTeIbHON K HEMY PaBeH -5.

K ¢pynkuun ) =2SIiN X+ 3COS X npoBejieHbl KacaTelbHbIE B TOUKAX C

T
a0cuccaMu X, = B} Ux, = 3?” . SIBIAIOTCS JIM DTU KacaTeJILHBIE

napajuieIbHbIMH MPSIMBIMU ?
. N 2
HailiguTe yroyn Mexay KacaTenbHOU K rpaduKy (QyHKIIHH f (X) =X~ —2X+5

B TOYKE ¢ abCIUCCoii Xg =5 1 0Chio aberucc.

Haiitn MTHOBEHHYI0 CKOPOCTh MaT€pHUaAIbHON TOYKHU JBUKYILIECUCS IO 3aKOHY
3 2
S(t): 2t° +3t° —6t—1 B momenT Bpemenu t =2

Kacarenbnas k rpadpuky pynkuun f (x)= —2x° —12x* — 23x —8 o6pasyer ¢
MOJIOKUTEIIBHBIM HAIIPaBJICHUEM OCH a0CIIUCC yTO 45°, Haiimure
KOOpJIMHATHI TOUKH KaCaHMUSI.

KacarenbHas k rpaduky Gynkuun Y= (X —1)*x napamiensna ocuOx, HO He
COBNAJACT ¢ HEW. Hananre KoopAMHATEI TOUKU KaCaHUS.

a 0 B r

=

G2) | G5 (

-

)

«lIpumenenue npou3o0HOI K NOCMPOEHUIO 2PAPUKOE PYHKYULLY.

®Oynkus y=Ff(x) 3amana rpadgukom. Ykaxwure:
a) 005acTh onpeneiaeHus PyHKINM;
0) npu kakux 3HadeHUsX X f(x)<-2;
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B) MPOMEKYTKH BO3PACTAHUS U MPOMEXKYTKU yObIBaHHS (PYHKIINU;

F) B KaKHX TOYKax Fpa(I)I/IKa KaCaTCJIbHBIC K HEMY IIapaJlJICIIbHBI OCHU a6CIII/ICC;

1) HauOoJIbIlIee M HAUMEHbIIIeEe 3HaUYCHUS (YHKITUH.

2. Tloctpoiite rpadpukn QyHKIMH y=x+6x2+9x ; y=4-X.

HuTerpana u ero npuMeHeHue

«Bwvruucnenue unmezcpaioey

9

3, 2 (% 1 3x+6
x° +—=Nx" =1)dx; ( + +e )dx;
I( x* / I 4x -1 cos® 3x
8 N e
f(x15—i+7\/x4 — %3 )dx; jL LN S S
x° o x+1 1x(1+Inx)

4
cosx dx; ,[ 35* dx;:

I\/3—Sinzx

«Buvluucnenue niowadeti ceomempuueckux gpueyp, 0epaHuieHHbIX KPUBOIUHEUHbIM

KOHMYPOM»

HailiguTe muiomans GUrypsl, orpaHU4eHHON JTUHUSIMU ;
y=x"+2; y=4-X

y=—X—4x; y=x+4

y=—X—4x; y=x+4

y=x"—4x, y=-Xx

y=x"+2, y=6x—x

A A

«Bviuucnenue nymu, npouodennoz2o mamepuaivbHou moyKou, ¢ NHOMOUbIO
unmezpanay

1. CxopocTh aABMKEHHS TOUKU V = ot® —8t (m/c). Haiitu iy Th, IpOHACHHBIN
TOYKOM 3a 4-€ CEeKYH/IbI.

2. JlBa Tena HayaJgM IBUraThCS OJHOBPEMEHHO M3 OJHON TOYKU B OJTHOM
HaIIpaBJICHUM 110 NpsAMOU. [IepBoe Teno IBMKETCS CO CKOPOCTBIO
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V =6t* + 2t (m/c), BTOpOE co ckopocThio V =4t +5(Mm/c). Ha kakom
PacCTOSIHUAU APYT OT APyra OHH OKaXKyTCs Yepe3 5 CeKyH1?

3. Teno OpoieHo ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBLHO BBEPX CO CKOPOCTHIO M =
(39,2—9,8") m/c. HaliTn HanOOJIBITYIO BEICOTY TIOIbEMa TeJa.

4.  Tero IBHKETCS MPSIMOIHHEHHO co ckopoctbio V =t° —2t+3[V =t +t-2]
(M/c). BeIuucauTh myTh, MPOUICHHBIN TEJIOM 33 MPOMEXYTOK BPEMEHU OT
t=1n0t=3[or t=2 no t=5].

5. Haiitu nyTh npoiiaeHHbIi TeaoM 3a 10-10 cekyH 1y, 3Hasi, 9TO YTO CKOPOCTh

ero NPSMONMHEITHOTO ABIKEHHs BbIpakaetcst popmyitoit V =t +4t —2 (m/c).

«Buvluucnenue pabomsi npouzeo0uMotl Cunoi, ¢ NOMOUWbIO UHME2PAIa»

1. Ilpyxuna B crnokoilHOM coctossHuu umeeT mmHy 0,2 M. Cuna B 50 H
pactaruBaer npyxuny Ha 0,01 m. Kakyio paboTy Hazmo coBepmIuTh, 4TOOBI
pactsHyTh €€ ot 0,22 10 0,32 m?

Kaxkyto paboty coBepiaet cwia B 10H npu pacTsskeHUH IpY>KUHBI HA 2 cM?
3. Cunma B 60H pactaruBaer mpyxuny Ha 2 cM. [lepBoHauanpHas AivHA
npy>kuHbl paBHa 14 cm. Kakyro paboTy HY>KHO COBEPIIHTH, YTOOBI PACTAHYTh
ee 10 20 cm?

Kakyro padoty coBepiiaet cuiia B 8 H npu pacTsikeHUM Npy>XKUHBI HAa 6 cM?
Cuna B 40 H pactaruBaer npyxuny Ha 0,04 m. Kakyio paboTy Hamo
COBEPIIHUTH, YTOOBI pacTIHYTh NpyxkuHy Ha 0,02 m?

N

o b

Teopusi BeposITHOCTEI U CTATUCTUKA, KOMOMHATOPUKA

«Pewenue npocmeﬁmux 3a0a4 Ha 0np€0€JZGHM€ 6epoAmHoCcmuU C UCNOJIb306AHUEM
meopembl CIOHCEHUA 6€pOﬂmHOCWl€Z/7))

1. CkoJIbKHUMH cIOCOOaMH MOYKHO BBIOpaTh B IPYIINIE U3 25 CTYJICHTOB TPex
YeJIOBEK Ha FOPOJCKYI0 MAaTEMATHYECKYIO OJIUMIINay?

2. Cpenu 12 xonecHbIX map , 2 mapsl U3HOIIEHBI. CIy4aifHBIM 00pa3oM
BBIOMpatOTCs 4 KoJiecHbIe napbl. HailT BEpOATHOCTB TOTO, YTO Cpeau
BBIOpAaHHBIX HE MEHEE 3 HEM3HOUICHHBIX.

3. B texHuueckoit jabopaTtopun umeercs 6 mudpoBbIX U 4 aHAIOTOBBIX MPUOOPA.
BepositHOCTE o1mnOku uzmepeHus i udposoro npudopa pasua 0,95, mis
ananoroso - 0,8. MI3MepeHue npoBOUTCS CIy4ailHO BBIOpaHHBIM IPUOOPOM.
Haiit BeposiTHOCTH OITMOOYHOTO U3MEPEHUSI.

«Cnyuaunan éenuduna, ee YyHKYUus pacnpeoeenus»

B 3anmade 3amana guckpetHas ciydaitHag BeauurHa X . CoCTaBUTh 3aKOH
pacrpe/eieHus dTON BEeJIMUMHBI, HAUTH QYHKIMIO pacupeaeineHus (X ) U
MOCTPOUTH €€ Tpaduk:
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1. Tpu crpenka ienar0T MO OJJHOMY BBICTPENLY B MUIIIEHb. BEepoATHOCTH
MIOIa/IaHUA B HEE MEPBBIM CTpesikoM paBHa 0,8; BTopbiM — 0,6; TpeTbUM —
0,5. Cnyuaiinas BenuurHa X - YKMCIIO IONAJaHKUI B MULIEH.
2. B maptum u3 50 uznenuit — 5 HectangapTHIX. Haynauy 6epyt 2 uzaenus.
Crnyualinas BeuurHa X - YKMCIIO CTAHJAPTHBIX JETajleil Cpean BEIOPAHHBIX.
3. Haynauy BeiOpano nByx3HauHoe yucio. CinyyaiiHas BeIM4ruHa X - YUCIIO
€IUHULL B €T0 3aMKCH.

«Mamemamuueckoe oxcudanue u oucnepcust CI1y4auHol GeIUUUHBLY

1. Tlo nqaHHOMY pacHpeAeIeHHIO BBIOOPKH HAfiTH MaTeMaTHYECKOE OXKHIaHNE
M (X)u nucnepcuio  D(X):

BapuanT 1
X; 3 7 9
; 3 5
BapuanT 2
X; 8 10
n 5 7 4 8

MHOrorpaHHMKH U KPyrJjble Teja

«lIpusma. [locmpoenue ceuenuii, onpedenenue obvema u niowaou ee
HOBEPXHOCMUY

3aoaua 1.

Haitgure miomaab NOBEpXHOCTH MPSIMOM ITPU3MBI, B OCHOBAHUU KOTOPOM JIEKUT
poMO ¢ AuaroHaissiMu, paBHbIMU 25 1 60, 1 GOKOBBIM peOpOM, paBHBIM 25.

3aoaua 2.

HaiinuTe mutonaas O0KOBOM MOBEPXHOCTH MPABHIIBHON MIECTUYTOJILHON TTPU3MBI,
CTOpPOHa OCHOBaHUS KOTOpoU paBHa 3, a BeicoTa — 10.

3aoaua 3.

Haiigute 60k0BO€E peOpo MpaBUIILHON YETHIPEXYTOJIbHON MPU3MBI, €CIIU CTOPOHA
€€ OCHOBaHUs paBHa 15, a mom@aae moBepxHocTu paBHa 930

3aoaua 4.

OcHOBaHUEM MPSAMOU TPEYTOIBHON MPU3MBI CIIYKUT MPSAMOYTOJIbHBIN
TPEYroJIbHUK ¢ KaretaMu 4 u 6, 6okoBoe pedpo paBHo 5. Haliniure 00beM MPU3MBI.
3aoaua 5.

HaiinuTe mutomans O0KOBOI MOBEPXHOCTH MPABUIIBHON MIECTHYTOJILHON MIPU3MBI,
OMMMCAHHOW OKOJIO IMJIMH/IPA, paanyc ocHOBaHus kotoporo pased 0,03, a BricoTa
paBHa 1
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«Ilocmpoenue ceuenuti nupamuodsvl, onpedeiieHue 00vema U niowaou ee
NOBEPXHOCUY

1 sapuanm

1. TlocTpouth ceueHue TeTpas’apa, mnpoxojsiiee depe3 Touku K, L u M,
JeXKAIUX B TJIOCKOCTSX TPaHEil.

2. Hape6pax AB u AD nmupamuast MABCD 3amanbl COOTBETCTBEHHO TOUKH P 1
Q — cepemunbl 3THX pebdep, a Touka R nexur wHa pedbpe MC . Iloctpouth
CEUYEHUE MUPAMUJIBI TTIOCKOCTHIO, Mpoxoasiieit uepe3 Touku P, Q u R.

3. Hoctpouts ceuenmne terpadapa ABCD miockocTeio, TMpOXOIIIeld uepes
touku K, L u N, xotopeie jexaTt Ha ero pedpax. (I[Ipu sTom mocTpoeHue
JOJKHO MPOXOJUTH «BHYTPU MHOTOTPAHHUKA)

«Huﬂuﬂdpuqecmte CeYeHUA, onpedeﬂeﬂue obvema u I’ZJZOLL!CZ@M €20 nosepxHocmuy

1. IInomanb OOKOBOM MOBEPXHOCTH LUIMH/PA paBHA 45 , a TUaMETP OCHOBAHUS
5. Haliure BBICOTY UMIIMHAPA.

2.  JlnuHa OKpYXKHOCTH OCHOBaHUS muiauHApa paBHa 1. [Inomans OoxoBoi
MOBEPXHOCTH paBHa 13. Haiiaure BBICOTY HMJIMHIPA.

3. Pammyc ocHOBaHus LMIMHIpa paBeH 3, BbIcOTa paBHa 6. Haliaute miomanb
OOKOBOI MOBEPXHOCTHU IIWIMH/IPA, ICJICHHYIO Ha.

4.  JInuHa OKpY>KHOCTH OCHOBaHUS LIMJIMHJAPA paBHA 3, BBICOTA paBHA 6.
Haiinure miomnaas 60KOBOM MOBEPXHOCTH ITUIUHIPA.

5. Ilnomaae oceBoro ceueHus MWIMHApPA paBHa 9. Haiinure miomaas 60KoBOM
ITOBEPXHOCTH LMJIUHIPA.

KoopauHaTsl 1 BEeKTOPHI

«Bexmop 6 npocmpancmee»
1. JlaHbBI BEKTOPHI:
Hatinure:
a) CyMMY BEKTOPOB I0JIb3YSCh ITPABHJIaMHU TPEYTOJIbHUKA U Mapajljiesiorpamma;
0) pa3HOCTb BEKTOPOB;
B) BBINOJIHUTH YMHOXEHHE KaKJJ0T0 BEeKTOpa Ha uucina 2; -3; 0,5;
[Toctpoiite cyMMy BEKTOPOB, TIOJB3YSICh MPABUIOM MHOTOYTOJLHUKA
Haitgure cyMmMy BEKTOPOB, IOJIB3YSICh IPABUIIOM MapajuiesIenuIIe1a

YnpocTture BoIpakeHue AC+ MK+ KD+ CD+ DA+ DM .
Jan pom6 ABCD, cropona koToporo paBHa 5 ¢Mm, a nuaroHaib AC paBHa 8 cMm,

o N

HaWJUTE JJIMHY BEKTOpa BD.

«/suscenus»

1. Haiiti KOOpIMHATHI TOYCK, B KOTOpbIE mepexoair Touku  A(0;1;2),
B(3-L4), C(L0;~2)upu
d) IMCHTPAIbHON CHMMETPUHU OTHOCHTEIHHO Havajia KOOPJIUHAT
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b) 3epkanbHOI CHMMETPUN OTHOCUTEIHHO KOOPIMHATHBIX TNIOCKOCTEH
c) oceBO CHMMETPUU OTHOCUTEIILHO KOOPAUHATHBIX OCEH.
2. Jaubi Toukn A(2;4;5), B(3;xy), C(0;4;z), D(5t;u). IIpu kakux
3HaYeHHaxX X, Y, Z,1,U dTH TOYKH JIexKar:
a) B IUTOCKOCTH, apauICIbHON TUTIOCKOCTH ~ OXY
b) B mnockocTy, mapamienbHO mwiockocTn  OXZ
C) Ha mpsMoii, mapaensHoii ocu  OX .
3. Kakue koopauHaThl IMEET TOUKa 4, €ClIi IPU HEHTPATbHOU CUMMETPUU C
ueHTpoM A Touka B(1;0;2) mepexoaut B Touky C(2;-14)?
4. Kaxk pacnoioxeHa IIOCKOCTh TI0 OTHOIICHHIO K OCsiM koopamaat OX  OZ

€CJIM NP 3€PKaTbHON CHMMETPHH OTHOCHTEIIBHO ITOU IIIOCKOCTH TOYKA
M (2;1;3) mepexoaut B Touky M, (2;-2;3)?

Konmponwvnasa paboma
1 cemecTp

YPaBHeHPISI N HEPABCHCTBA

Koumponvnaa pabomalNel «Cmenennas, nokazameinbHas U J102apU@MUiecKast
dyHKYUU»

x—6
1
1. Haiimure obnacth 3HaueHus GyHKimu Y = (6)

4 1
2. Pemmnre ypapuenue 27" = 9

3. OnpenenuTe HAaMMEHBIIIEE U3 YHUCETT

L*(Ly 27 1
2 2
4. Kaxkas ¢pyHKIUS sBiIsieTcs yObIBatOLIEH?

a) y=0,2"
p) =%

) y= (9

d) y= 12*
Pemmts ypaBHenue 109, ; (3x-1)=-3
Pewnts ypasuenue log,(x+14)+log,(x+2)=6

N o

Pewth HepasencTso 109 (2x+1)> -2
2
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KoopauHaTsl 1 BEKTOPHI

Konmponwvnasa paboma Ne2 «Bexmop 6 npocmpancmee

1. Haiitu mmmy Bextopa 8 =—5i+4j+3K .

2. Haiitu quny Bexropa AB ecmn A(2,-5,6) B(2,1,-2)

3. Ilpu kakom 8 BekTopsl & =(/3;-3;2) u b=i+2]— Ak nepnennukymnspuoi?

4. Haiitu Bexktop b xomnmueapuslii BekTopy a = 2i— j—K , eciu ckanspHoe

Ipou3BeIeHIEe BEKTOPOB d u D paBHO 3.

5. Haiitu kocuHyc yria Mex 1y BekTopamu 8= (3;4;0) u b= (5; NG ) :

2 cemecTp

OcHOBBI TPUTOHOMETPHUH

Koumponvnaa paboma Ne3 «Pewenue mpucoHomempuueckux ypasHeHut W
HEPABEHCTB»
Pemre ypaBHeHus:

1. sin(Zx—fj:—i
4 2

4. SIN6GX = —
5. cos[4x+£j: -1
3

7T
tg| 3x+— |=1
6. o[22 )

7. 2sin®x+3sinx—2=0
8. cos?x++/3sinx-cosx=0

JJIeMEeHThI MATEMATHYECKOI0 aHAJIN3a
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Konmponvnaa paboma Ned «llpouzsoonas u eé ceomempuveckuil u Quuyeckull
CMBICTY

1. Harmcarts ypaBHeHue KacaTesbHOM K kpusoit Y = f (X) B Touke Xg
a) f(x)=x"+3x+1 x=-1
b) f(x)=cosx % =0,
2. Hammcatb ypaBHeHHe KacaTenbHOM K rpadguky GyHKimu Y = 2X — X ’

HapaJuiebHON ocH abciucc.
o 3 2 o
3. Haiigute Bce obiue Touku rpaduka Gpyukimn Y =X —3X" U KacaTelbHOH K

sTOMy TpaduKy B Touke ¢ abcuuccoit X, =0.

4. Haiitu 06IIyIO TOUKY KacaTeIbHbIX K rpaduky Y =X —4X+3, oxgna u3

KOTOPBIX KacaeTcs rpaduka B TOUKe ¢ aOCHKMCCOM 3, a Apyras B TOUKE C
adcruccoit 1.
5. Teno aBmxkeTCs MO NPAMOU TaK, YTO €ro CKOpPocTh V (wm / ¢) u3MeHsieTcs 1o

saxonyV (t) =t* -8t +5 Kakyro ckopocTb MpHOOPETET TENO B MOMEHT

2
BPEMEHH, KOTJIa €r0 YCKOpPeHHe cTaHeT paBHbiM 12 (m/c”).

HMHuTerpana u ero npuMeHeHune

Konmponvnas paboma Ne5 « Mumezpany
BrluncnuTh UHTETpasb:

1. Haiitu oOumii Bux nepBooOpasHbix (yHkimy f (X)=3X—1 Ha MPOMEKYTKE
(—o0;+0)

2. BpluuciIuTh HHTETPAIBIL:

Ax=3C+2x

. X
_dx
T (x-1)
- 8sin x

c) | 3

¢ dx
J 2c0s% X

a)

b)

dx

e) 2.(2x5 +3)- dx

1
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3.

BparcianTh ¢ HOMOIIBIO ONPEAECIEHHOTO UHTETpaja IIoaab KPUBOJIUNHENHON

TpAICINH, OrPaHUICHHON MHHISIM Y = —4X° —16X—15u y = 4x+1.

Yemuwii onpoc
1 cemecTp

Yucaa u BBIPA’KCHHUSA

1. Kakue uncna HaspiBatoTca HaTypadbHbIMH? Kakoe o0o3HaueHue BBEICHO IS

MHOYKECTBA HATyPAJIbHBIX YUCEN?

2. Kakue 4ncia BXOASIT B MHOXKECTBO LenbIx yrcen? Kakoe o003HaueHrne TpUHSITO

JUIA TOr0 MHOKecTBa?

3. Kakoe MHO>XXECTBO HAa3bIBA€TCS MHOXKECTBOM paqOHAJIBHBIX YHCCII U KaK 3TO

MHOECTBO 0003HAUaeTcsa?

4, Hepe‘lI/ICHHTe OCHOBHBIC 3aKOHBI I[GI‘/JICTBI/II\(JI HaJd palliOHAaJIbHBIMHU YU CJIaMU.
5. Kakue 0ObIKHOBCHHBIC I[pO6I/I 06pamaI0Tc51 B KOHCYHBIC IIGCSITI/I‘-IHLIG?

6.

Kakne 0OBIKHOBEHHBIC JPOOM BBIPAXKAIOTCA TOJIBKO MPUOIMKEHHBIMH
NECATUYHBIMU?

7. Kakue ACCATHUYHBIC IIpO6I/I Ha3bIBAIOTCSI OCCKOHEYHBIMU HepI/IOI[I/ILIeCKI/IMI/I?

\O OO0

10.

11.

12.

13.

14.

15.

16.

17.

. Uto Ha3bIBaeTCA MEPUOIOM OECKOHEYHOU MEPUOIUYECKON JECATUIHOM TpoOu?
. Kakue nmepuonuueckue npoOW HA3BIBAIOTCS YUCTHIMU M CMEIIAHHBIMU U KaK

COKpPAILICHHO OHU 3allMChIBAIOTCS?
Kak 3anuceiBaroTcd 1eible YHClia U KOHEUHbIE JECATUYHBbIE APOOM B BHJIE
OECKOHEUHBIX MEPUOANYECKUX TPpoOeii?

JIrobass nu  OeckoHeyHash MepuoanYecKass AecATUYHas ApoOb SBIAETCS
PalMOHAIIBHBIM YHCIIOM?

Kak o00patuTe 4YHCTYI0O TEPHOJUYECKYIO JIECATHYHYIO Jpo0b B
OOBIKHOBEHHYIO?
Kak o00patuTh CMENIaHHYI0 NEpPUOAMYECKYI0 JEeCATHYHYIO Jpo0b B
OOBIKHOBEHHYIO?
Kakoe wuckmioueHue mnpencraBiasieT coOoi OeckOoHeYHasl MepHoguYecKast

JeCATHIHAS APOOb ¢ Iepruoaom 9?
Kakwue unciia Ha3pIBalOTCS HppaIMOHAILHBIMA U KaK 0003HAaYaeTCs] MHOXKECTBO
UppaIMOHAIbHBIX YUCEN?

Kakue uymcna Ha3pIBAIOTCA ACMCTBUTEIBHBIMM M KaKoe I HHUX BBEJCHO
0003HauecHue?
Yo noHNMaeTcs 1o a0COMIOTHON BEIUYNHON NEHCTBUTENBHOTO yncia?

YpaBHeHUs U HEPABEHCTBA

1.

2
3.
4

CrerieHu ¢ KaKUMH IT0Ka3aTeISIMU BBl 3HaeTe?
[lepeuncnure CBOWCTBA CTENICHEM.

JI71st Bcex m mokasaresieil CBOMCTBa OJIMHAKOBBI?
Kak Ha3biBaeTcs onepanus Hax0XAECHUS CTEIeHEN?
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5. Yo Takoe norapudpm?

6. IlepeuuciuTe OCHOBHBIE CBOMCTBA JIOTapU(PMOB.

7. Kax Ha3pIBaeTCs oneparys HaXoXXIeHHs JorapupmMoB?

8. HazoBuTe MeTOIBI pelIeHHs MTOKa3aTeNbHBIX YpaBHEHUI

9. HazoBuTe oT/IMYME CTPOTO U HECTPOTOr'O HEPABEHCTB

10. Kakoe ypaBHEeHUE Ha3bIBACTCS MOKA3aTEIbHBIM?

11. CriocoObI pelieHus MoKa3aTebHbIX YPaBHEHUN?

12. CniocoOs! perieHust moka3aTeabHbIX HEPaBEHCTB?

13. CriocoOs! perieHust JorapuMUUIECKUX HEPABEHCTB U ypaBHEHUI?

DOyHKUIMHA

1. Kak HailTu KOOpAHHATHI BEPIIMHBI TapadOIbl?

2. Ot 4ero 3aBUCHUT HalpaBlieHWE BETBEH mapaboib?

3. Ilepeuncnure cBOWCTBA CTENEHHON (DYHKIIMHU C HEYETHBIM IOKA3aTeNIEM.
4. Yro Ha3pIBaeTCs 00J1aCThIO 3HaYCHUN QHyHKIIMH?

5. Cdopmynupyiite TeopeMy O pa3iioKEHUU KBAJIpaTHOTO TpexyjieHa Ha

MHOYKUTEIIN.

6. OnuimmTe aIropyuT™ MOCTPOEHUS rpaduKka KBaApaTUIHON PYHKITUH.
7. lIlepeuncnure CBOMCTBA CTENEHHON (DYHKIIMU C YETHBIM MTOKA3aTEIIEM.
8. Uto Ha3pIBaeTCs 00MacThio onpeaeneHus QyHKINu?
9

Ha3zoBuTe MHOKECTBO 3HAYECHHUM CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.

10. HazoBuTe SKCTpEeMyMBbI CHHYCa, KOCUHYCA, TAHTEHCa, KOTAaHTCHCA.

11. Kakas ¢pyHKUMS Ha3bIBaeTCs OKA3aTEIbHOMN?

12. KakoBa 00acTh OnpeaesieHUs MOKa3aTebHOW (DyHKIIH?

13. Kakumu cBOMCTBAaMU MOKET 001a1aTh (DYHKITHSA?

14. JlaiiTe onpeesieHre BO3pacTaroIiei, yobBaromei PyHKIIUH.

15. Tlpu kakoM ycIIOBUY TTOKa3aTesbHast PYHKITUS SBIISIETCS YOBIBAIOIICH?
16. CpoticTBa norapudpmudeckor GyHKIuM npu a > 1;

17. CpotictBa norapupmuueckon pyukmuu npu 0 <a <I;

18. OcHoBHbIE TpeoOpazoBanus rpauKoB JOrapuGMUIecKoi PyHKITUH.
KoopauHarsl 1 BeKTOpBI

OnpeneneHue BEKTOpa.

Kak HaliTu KoopiuHATHI BEKTOpa?
OmnpeneneHue paBHbIX BEKTOPOB.
Omnpenenenne KOUIMHEAPHBIX BEKTOPOB.
[Ipu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

UTto Ha3bIBaeTCS MOYJIEM BEKTOpA?

Kak HaiiTu Mmontysb BekTopa?

Kaxoil BEeKTOp Ha3bIBAETCS HYJEBBIM ?

Kakoli BeKTOp Ha3bIBaeTCsl €IUHUYHBIM?

10 JIBa onpenieneHus CKaIsipHOroO MPOU3BEICHHS BEKTOPOB.
11. Yemy paBeH KOCHUHYC yria MEXIy BEKTOpamu?

CoNOOR~LODE

[Ipu3HaK nepreHauKyIsIPHOCTH BEKTOPOB
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OCHOBBI TPUTOHOMETPHUU

1. Yto Ha3pIBaeTCS €AMHUYHON OKPYXKHOCTHIO? EqMHUYHBIM paarnycom?

2. Kakue HampaBlieHUsI TOBOPOTA €AUHUYHOTO PAJNyCca U3BECTHBI?

3. B kakux eguHUIIAX U3MEPSIETCS YroJl TOBOPOTA CAMHUYHOTO paamnyca’?

4. Yro Takoe yros B ofauH paauan? CKOJBKO MPUOIM3UTEIHHO TPaTyCOB
COJICPKUT yroJi B 1 paauan ?

5. CdopmynupoBath MpaBuia NepeBojia U3 rpalyCHON Mephl yIiia B paJuaHHyIO
Mepy ¥ Ha000pOT.

2 cemecTp

OcHOBBI TPUTOHOMETPHH (TIPOOJIKEHHE)
1. Onpesenenrie OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUA.
2. Uro sABNSETCS apryMEHTOM JUIsl BCEX TPUTOHOMETPUUECKUX (PYHKITHI?
3. OT 4ero 3aBUCHUT 3HAYCHHE TPUTOHOMETPUUECKUX (PYHKITUH
4. Ilepeunciante OCHOBHBIE CIIOCOOBI I0KA3aTEIbCTB TPUTOHOMETPUUECKHUX
TOXJIECTB
5. HazoBute GpopMyiy aJid penieHus: TpPUroHOMETPUYECKUX YPAaBHEHHI tg X=a,
ctgx=a, cos x=a, sin x=a.

JIeMeHTbI MATEMATHYECKOI0 aHAJIN3a

Urto Ha3bIBaeTCs MpUpaIieHUEM apryMeHTa?

Urto Ha3bIiBaeTCs npupanieHueM GyHKIUUA B TOUKE Xo?

Kakast pyHKims Ha3pIBa€TCS HEMTPEPHIBHON B TOUKE?

B kakom ciydae B JaHHOM ToUke (QYHKIUS TEPIUT pa3pbiB?

JlaiiTe onpeaenenre Npou3BOJHON PYHKIIMU B TOUKE.

Kakue cymectByroT 0003HaueHMs AJ1s1 TPOU3BOAHON pyHKIMM y=f(X)?

Cdopmynupyiite HEOOXOIUMOE YCIOBUE CYIIECTBOBAHMS MPOU3BOIHON

(yHKUMU B TOUKE?

Kakyro ¢pyHKkuMIo Ha3bIBaloOT qudepeHurpyemoil B Touke?

9. Uro HazbiBaetcs auddepeHimpoBaHuem?

10. HazoBuTe 1o nopsiaKy Bce onepalnuu, KOTOpbIe CIeyeT NPOU3BECTH MPU
BBIYMCIICHUH [TPOU3BOJHOM 10 ONPEIEICHHUIO

11. Kak HaxoauTcs pou3BoaHast ciaoxHoi Gpyukuuu h(x) = g (f(x))?

12. Yo xapakTepu3yeT Npou3BoHas (PYHKITMN B TOUKE?

13. YpaBHenue kacaTeabHOU K rpaduKy QyHKITUH.

14. Ha3zoBUTE T€OMETPUUYECKUN CMBICI MMPOU3BOTHON (PYHKITUH.

15. Chopmynupyiite anrOpuT™M UCCIIEIOBAHUS HETIPEPHIBHON (DYHKIINH HA
MOHOTOHHOCTH Ml 3KCTPEMYMBI.

16. UccnenoBanue GyHKIMH HA MOHOTOHHOCTb.

17. Touku skcTpemMyma GyHKIIMU U UX OTHICKaHUE.

NogakhobdPE

oo

HNuTerpaj u ero npuMeHeHue
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11.
12.

0.

YTto Ha3bIBaeTCsl NEPBOOOPA3HOI?

Kak untaercst ocHOBHOE CBOMCTBO 1epBOOOpa3HOM?

Kak MOKHO BBIYMCIIUTS IJIOMIA/Ib KPUBOJIUHEWHOW TPAINlEUH MPU MOMOIIN
HMHTErpayia?

UTo Takoe onpeeNeHHbI NHTErpa?

KakoBa ¢opmyna Hprotona-JleiiOuuma?

KakoBbI OCHOBHBIE CBOMCTBA OMPEAECICHHOIO HHTErpaia?

Kak npoBoauTcs 3aMeHa NEPEMEHHOM B ONPEAEIEHHOM UHTErpasue?
KakoBa ¢opmyna HHTETpUpOBaHUS IO YACTSIM B ONPEIEIEHHOM UHTeTpae?
Kax BeruncnsioTcs miomaan Gpuryp?

Kak BpluuciageTcss MNPOWACHHBIM IyTh MNPU I[OMOIIA ONPEIEIECHHOTO
uHTErpana’?

Kak BbiuncnseTcss 00beM NoTpeOIICHHOM 2JIEKTPOIHEPTUH ?

YTto Takoe HeCOOCTBEHHBIN MHTErpa?

Teopusi BeposiTHOCTEI U CTATUCTUKA, KOMOMHATOPUKA

1.
2.

o b

YeMy paBHO KOJIMYECTBO NEPECTAHOBOK U3 NPA3IUYHBIX JIEMEHTOB?

UeMy paBHO KOJHWYECTBO pA3MENIEHUW W3 NPA3IUYHBIX 3JIEMEHTOB IO
M3JIEMEHTOB B KaXKJI0M?

UeMy paBHO KOJMYECTBO COYETAHMM W3 NPA3JIMYHBIX BJEMEHTOB IO
M3JIEMEHTOB B KaXKJI0M?

Yem pazMelIeHUs OTIINYAETCS OT COYETAHUN?

[lepecTanoBKHU OHKE pa3MEIICHUSIM WA COYETAHUSIM?

UYero Bceraa 0oJibliie U3 OJHOTO M TOTO KE YHUCIIA AJIEMEHTOB — COUYETaHUMH,
pa3MenIeHU UIu NEPECTaHOBOK?

['enepanbHasi COBOKYITHOCTh M BHIOOpKA.

CratucTryeckoe pacrpe/eiieHie BhIOOPKH.

[Tonuron u rucrorpamma.

. CTaTucTHyecKre XapakKTEpUCTUKN BApUALIMOHHBIX PSAIOB.
. OLIeHKH TeHepaIbHOM COBOKYITHOCTH 1O BEIOOPKE.

. JlononHUTENBHBIE XapAKTEPUCTUKN BAPUALIMOHHOTO PsIA.
. [IoHsITHE O IPOBEPKE CTATUCTUYECKUX THIIOTES.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

1.

no

&

o o

Cdopmynupyiite nepBbie Tpu akCUOMbI crepeomeTpun. Chopmynupyiite u
JIOKAXUTE CIEJCTBUS U3 aKCUOM

Cdhopmynupyiite onpezeneHne napamuieabHbIX MPSIMON U MIIOCKOCTH.
ChopmynupyiiTe ¥ JOKaXKUTE  TEOPEMY,  BBIPAXKAIOUIYI0  MPU3HAK
NapaJyIeIbHOCTH MPSAMOM U MIIOCKOCTH

Cdhopmynupyiite onpeeieHne CKPEeIMBatOIUXCsl PSMBIX.

Chopmynupyiite onpeaeneHre napauieIbHbIX TIOCKOCTEH.

CKOJIBKO IIJIOCKOCTEN 3a4at0T ABE NEPECEKAIOIIUECS PSMBIE?

MHoOrorpaHHMKM U KpyrJjble Tejia
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UTto Ha3bIBa€TCSI MHOTOTPAHHUKOM?

Uto Ha3bIBACTCATIPUIMOM?

UTo Ha3bIBAECTCANPSAMOYTOJIBHBIM MMAPAIIIETECTUIIEIOM ?

Kak Bermcisercs miomaas MTOBEPXHOCTH U 00hEM MapasijiesieuIe 1a?
Kak BbIuncisercs miomab MOBEPXHOCTU U 00bEM MTPU3MBI?

Yrto Ha3BIBACTCATTHPAMHUION?

Kak Bbruncinsercs o00beM U MIoaasr MOBEPXHOCTH MUPaAMUIbI?

YTo HA3BIBACTCSAIMIITMHIPOM?

Kak Bbruncinsgercs o00beM U MmIoaab MOBEPXHOCTH UIUHIpA?

CoNOOR~ODE

Yuciaa 1 BbIpaKeHUA
OnpocHslii JIuCT 1
*  OmnpocHeii auct 1

Bomnpocsr:

1.Buasl yncen, kak 0003Ha4al0T MHOKECTBO 3TUX YHCEI?
2.Bujsl ypaBHeHUM(Ha3BaHUE U OOIIMIA BHT)

3.Bunsl npobeii(Ha3BaHue U PUMED)

e OnpocHsbll TucT 2
Bomnpocsr:
1. Buasl kopHei(npumepsl)
2. CBoiicTBa KOpHEN
3. CBolicTBa CTENEHEN
e OmnpocHsblil 1UCT 3
Bompocsr:
1. Onpenenenue norapudma
2. Buast norapugpmon
3. CaoiicTBa Jiorapudmosn

OCHOBBI TPMTOHOMETPUH

*  OmnpocHebli nuct 4
Bompocsr:
1. Onpenenenrie €IMHUYHON OKPY>KHOCTH
2. Onpenenenue CUHyca, KOCUHYCa, TAHT€HCA U KOTaHT'€HCa
3. 3aBUCHMOCTb MEXAY CUHYCOM, KOCHHYCOM U TaHT€HCOM

DJIEeMEHTHhI MATEMATHYECKOr0 aHAJIN3A

*  OnpocHsbIi TUCT 5
Bomnpocsr:
1. Onpenenenue Mporu3BOIHON PyHKINU
2. ®opMyna aJig HaXOXKJIEHUSI POU3BOAHON Uepe3 npeel
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3. [IpaBuina HaXOXACHNS TPOU3BOTHBIX

HHTerpaJ u ero npuMeHeHue

OnpocHsIil JIucT 6
Bomnpocsr:
1. Onpenenenue nepBooOpa3HoOi GyHKITUH
2. IIpaBuia MHTETPUPOBAHUS
3. ®opmyna Herotona — JleliOHuia

Teopusi BepoOSITHOCTEI U CTATUCTUKA, KOMOMHATOPUKA

1.

2.

OnpocHslit mcT 7
Bomnpocsr:
1. TloHsiTHE BEPOSATHOCTHU CIY4YATHON BETUYUHBI
2. Kinaccuueckoe onpeesieHue BEpOSITHOCTH
3. MaremaTu4eckoe OXHIAHUE W JUCIEPCHs JHUCKPETHON ClydailHON
BEJIMYUHBI.

Ouenovnbie MaTepuabl arrecTanuu no gucuumianHell/.01 Maremaruka

JAu¢pepeHIMPOBAHHBIN 32a4eT— BBHICTABIIICTCS CPEAHSASA OLIEHKA IO UTOTaM
CEMECTPOBOM pabOThI C OKPYTIICHUEM B MOJIB3Y 00YUaOIIETOCS.
JIK3aMeH

ITepeueHb BOPOCOB K IK3aMEHY

Anzedpa u nauana ananuza

1.

ook wn

8.

9.

JenumocTp HatypanpHbIX uncel. [Ipusnaku nemumoctu. [Ipocteie n
cocTaBHbBIC yncia. Jlenenue ¢ ocratkoM. Hanbompmmumii oOmuii qemuTeas 1
HauMEHbIIIee 00111ee KPaTHOE YHCEl.

PanmonanbHble, HppallOHAJIBHBIE YUCIIA, IEMCTBUTEIIBHBIEC YUCTIA.

Monaynb JeHCTBUTENBHBIX YCEN. PellieHne ypaBHEHU 1 HEPABEHCTB
KowmriekcHble uncia. J{ecTBus Hal KOMIUIEKCHBIMU YU CIIAMM.
Apudmernueckuii KOpeHb HaTypaibHOU cTeneHu. CBOWCTBa KOPHEH.
Crenenu ¢ palluoHaIbHBIMU U JEHCTBUTEIBHBIMU MTOKa3aTeasiMu. CBOMCTBA
creneHen. [IpaBuia 1elCTBUS CO CTENIEHSAMM.

Jlorapudwm yucna. CoiicTsa siorapudmos. /lecaTuunbie u HaTypaJbHbIE
JorapupMsl.

OcHoBHOe JorapupmMuueckoe ToxaecTBo. [IpaBuna nelicteuii ¢ Jorapupmamu.
IIepexox K HOBOMY OCHOBAHHIO.

OO6uacTh onpeneneHuss 1 MHOKECTBO 3HAUCHUI; Tpaduk GyHKIUU

10. ITocTpoenue rpadgukoB GyHKIIHHI, 3aJaHHBIX Pa3TUYHBIMU CITIOCOOAMMU.
11. Onpenenenue u cBoiictBa GyHKIMU. OOpaTHBIE QYHKIIUH.
12. CrenenHas QpyHKIHMs, CBOMCTBA U rpaduK.
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13.
14.
15.

16.
17.
18.
19.

20.
21,

22,
23.
24,

25,
26.

217,
28.
29.
30.
31.
32,
33.
34,

35.

36.
37.
38.

39.
40.
41.
42.
43.

44,

45.

46.
47.
48.

[ToxazarenbHast PyHKIMS, CBOICTBA U Ipad UK.
Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U TpaduK.
Tpuronometpudeckast GyHKITUS Y =COSX, €€ CBONCTBA U rpaduK.

Tpuronomerpudeckas Gpynkuus Y =SiN X, ee coiicTBa U rpaduk.

HppanmoHanbHbIe ypaBHEHNS U OCHOBHBIE IIPUEMBI UX PEIICHUS.
HppanmoHanbHbIe HEPABEHCTBA U OCHOBHBIE IIPUEMBI UX PELICHMUS.
Pemenne nokasaTenbHbIX YpaBHEHUM.

x+1 X x-1 _
PemuTe nokasarenbHOE ypaBHEHHE: 27 +2°+27 =28
Pemenne norapudmuueckux ypaBHeHuit suna log, x =log, b

Pemenue norapudgmudeckux ypaBuenuii Bunaa log, x=0b.

Pemuth norapudMugeckoe HepaBeHcTBO: 109 y (x-1)>-2

EnnHnyHas okpy)HOCTb. [I0BOPOT TOUKM BOKpPYT Hadajia KOOPAUHAT.
PannanHbIil METO U3MEPEHHUSI YIJIOB BPALLIEHUS U CBA3b C TPAlyCHOM MEPOM.
Omnpenenenue cuHyca, KOCUHYCa, TAHT'€HCA, KOTAHT€HCa OCTPOTO YIJIA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBA U €TI0 IPUMEHEHUE JIIIS
BBIUMCJICHUS] 3HAUEHUN TPUTOHOMETPUUECKUX (DYHKUUHI IO OJHOM U3 HUX.
DopMyIibl IPUBEACHUS.

@opMyIIbl CIIOKEHHS U BBIYMUTAHUSL CHHYCOB U KOCUHYCOB.

®opMyiibl YIBOCHHUS.

@opMyJIbl IOJIOBUHHOTO YTJIA.

CuHHYyC, KOCUHYC U TaHT'€HC YIJIOB X U-X.

Pemenne ypaBHEHUs COS X = & . APKKOCHHYC.

Pewenne ypaBHeHus sin X =a. ApKCHHYC.

Pewenne ypaBHeHuUs tgx =a M ctgx = a.ApKTaHreHC. APKKOTAaHI€HC.

Pelmmuth TpUroHoMeTpHueckoe ypasnenue: (1—2sin X)(\/g + 2COSX) =0

[IpousBoaHas cTeneHHOW PYHKIIUU

[TpaBuna nuddepeHpoBanus

[TpousBoaHbBIE TOKA3ATEIBHOM, JJOrapUPMUUECKON U TPUTOHOMETPUUECKOI
(GyHKUIHH.

['eomeTprueCcKHil CMBICIT IIPOU3BOIHOM.

YpaBHEHHE KacaTEIbHOM.

Bo3spacranue n yObiBaHHe QyHKIUU.

OKCTpEeMYyMBbI (PYHKIIHH.

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOJTHON U OCTPOUTH Tpaduk

dyrrmum: Y = 2X° —3x%°
[TepBooOpa3Hasi, mpaBuiIa HaXOXKACHUS TEPBOOOPAZHBIX.

0
2
Brruuciauts uaTErpat: '[ (X +4X —1) dx
-1
dopmyna HeroTona-JIeitbHua.
Bruncnenne miomaaei ¢ nOMOIIbIO HHTETPAJIOB.

OCHOBHBIC ITOHSATHUS KOM6I/IHaTOpI/IKI/I.
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49.

50.
51,
52,

©CoNar~LOdDE

12.
13.
14,

15.
16.

17.
18.

Cayyaitasle coObiTus. BepostaocTs. Kiaccuueckoe onpezenenue
BEPOSATHOCTH.

Teopembl CIOKEHNSI U YMHOKEHUS BEPOSITHOCTEH.

CayyaiiHast BeIMUMHA, €€ (PYHKIHS pacIpeeIeHHUs.

DneMeHTbl MaTeMaTUYECKOi cTaTucTuku. [IpencraBnenne faHHbIX (TaOIUIIB,
auarpammsl, TpauKkn), FreHepajibHasi COBOKYITHOCTb, BEIOOpKa, CpeiHee
apumernyeckoe, MearaHa. MatemaTuyeckoe 0XKHU1aHue U TUCIEPCUs
CIIy4allHOM BEJTUYUHBI

T'eomempusn
AKCHOMBI cTepeoMeTpun. B3auMHOE pacrionokeHue npsiMbIX B IPOCTPAHCTBE.
[TapayuienbHOCTD MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
[leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
[Ipu3HaK NepreHINKYISIPHOCTH IPSIMOM U TUIOCKOCTH.
Teopema o TpE€X NMepHEeHIUKYIISpax.
Yron Mexy mpsMoil U IIIOCKOCTHIO.
Yron Mexy IIIOCKOCTSIMH.
[loHATHE MHOTOIpaHHUKA, €ETO AJIEMEHTHI.
VYkaxxute BepHYI0 GOpMYITy JUIsl HAXO0XKIEHUS 00BbEMaA MPSIMON TPU3MBI:
a)V=a-bg)Vv =a’*e2) V=S, -h

. [IpsAMOYyTOJIbHBIN TTapaJljIeIenIe], €r0 CBOMCTBA.
11.

CeueHus MpU3MBbI, TUIOMIA/Ib €€ MOBEPXHOCTU. OOBbEM MPSIMOI U HAKIIOHHOM
MIPU3MBI.

[Tupamuna, ee sneMeHThl. OOBEM U IIIONIAAb TOBEPXHOCTH MUPAMUJIBI.
[Hunuuap, ero sneMeHTsl. O0BEM U TLIOIIAIb MOBEPXHOCTH IWJIUMH]IPA.
[TonsiTue BekTOpa B pocTpaHcTBe. PaBeHCTBO BEKTOPOB. Cli0XKEHUE U
BBIUUTAHME BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.

Kommnanapusie BeKTOpHBI. PazioxkeHue BEKTOpa Mo TpeM HEKOMITJIAHAPHBIM
BEKTOpaM.

CkansipHoe IpOU3BEJICHHE BEKTOPOB.

YT10B MeX1y NpSIMBIMU U TIJIOCKOCTSMH.

JBrxenus. LlenTpanbHas, oceBas U 3epkanbHas cummerpust. [lapannenbHblii
IIEPEHOC.
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Oopaszey IK3ameHayUOHHO020 Ouema

AMWKT — ¢unmuman ABT'VIIC B r. CBoGoanom, [ICIIO-CMY

[IK JK3aMeHALMOHHbIN OuJIeT «YTBEPKAAIO»
00111e00pa3oBaTeabHBIX U Ne 1 IIpencenarens LK
obmenpodeccnoHaIbHbIX IT1J1.01 MaremaTuka

NUCLIUILINH JUTSL CIENUAIIBHOCTH bunuyesa T.B. /
2 cemecTp 34.02.01 « » 2023r
2022-2023 y4ueOHbIN roj «CecTpuHCKOE JeTI0»

x+1 X x-1 _
1. PemmTh MoKa3aTejabHOE yPaBHEHHUE: 27 +2"+2" =128

2. Pemmts norapudmudeckoe HepaseHcTBO: 109 y (x-1)>-2

3. Pemmts TpuroHOMeTpHueckoe ypasHerue: (1—2sin X)(\ffb_’ + 2COSX) =0

4. VccnenoBaTh (QYHKUHUIO C MOMOILIBIO TMPOU3BOJHOM H TOCTPOUTH Trpaduk

dyuxmum: Y = 2X° —3xX°

0

5. BBIUMCIUTHL HHTErpA: I (Xz +4X —1) dx
)

6. Ykaxwurte BepHYyI0 (pOpMyIy IJisi HAXOXKIEHUs 00bEMa MPSIMON TPUMBI:

a)V =a-bg)V =a’2) V=S -h

CocraBui npenoaasarens. bunyesa T.B. /

TecrToBble 3agaHus. OuUeHKA 0 pe3yabTaTaM TeCTUPOBAHUS
[IpumepHbIe 3a1aHus TECTA:

logs 2
1. Vnpocruts Bepaxerne: 109;18—10g ;2+5°

Bapuantsi oteros: 1) 10g.2  2) 0 3) 4 4) —log ,2

1 X-2 1
2. Pemmth HEpaBEHCTBO: 5 >§
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Bapuantsi oteToB: 1) (5;+oo) 2) (—00;5) 3) (—oo;l) 4) (1;+oo)

a
3. YIpocTHTh BeIpaXkeHHe: 2C0S’ r cosa -1

Bapuauts! otBeToB: 1) ZCOSZ% 2) ZSiHZ% 3) 2 4) 0

4. VYKaxwuTte MPOMEXYTOK, KOTOPOMY MPUHAJJIE)KUT KOPEHb YPABHEHUS:

log ,(x—2)=3
Bapuantsl oteToB: 1) (10;13) 2) (9;13) 3) (5;7) 4) (7;9)

x-1
5. Haiitu obnacte onpeneneHus QyHkuuu: Y = il

BapuaHTbl OTBETOB: l) (—oo;—l)u[l;—i-oo) 2) (—oo;—l]u(l;+oo)

3) (—o-1)u(L+0) 4) (-11]

B

6. YIIpOCTUTDH BBIPAKEHHUE:

a

N~

1

1
Bapuantsl oteToB: 1) % 2) (‘fa_z 3) ﬁ 4) (‘fa_z

7. Pewnthb HepasencTro: 1095 (2x+3) > log, (x—1)

Bapuans otseros: 1) (1+90) 2) (0; +00) 3) (-41) 4) (—4; +°0)

8. PacronoxuTe B opsiake BospacTaHus Benmunsr: d =Sin 207, b =sin390°,
c=sin370

Bapuantsl otsetos: 1) @, b,c 2) a,cC, b 3) C,a, b 4) b,c,a

9. CocTaBHTh ypaBHEHHE KacaTeIbHOM Kk rpaduky pynkuun Y = 3X° —2X+18

Touke X=-1. BapuaHTbl OTBETOB:
1) y=8x+2 2) y=-8x+14 3) y=-8x+2 4) y=6x-1
10. B mpssmoyroasaom napaienenunene ABCDABC,D, yron ZBC,B, =55°,

Haiitu yron mexay npsimeiMu C B u AA .
Bapuantsi otetos:1) 90°2)35°3)55°4)125°
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CooTBeTcTBHE MEXKIQy OambHOW CHCTEMOM ¥ CHCTEMOW OIICHMBAHUS TI0

pe3yiibTaTaM TCCTUPOBAHUSA YCTAHABIINBACTCS ITOCPCACTBOM CHG,HYIOIHGﬁ Ta6J'II/IHI>I:

OOBeKT [TokazaTenu
OTICHKHU OIICHUBAHUS YpoBeHb
Ouenka
pe3yIbTaToB pe3yIbTaTOB 00YUCHHUS
o0yueHus
60 6amioB 1 MmeHee | «HeymoBiIeTBOPUTETHLHOY Hwu3skwuit ypoBeHb
74 — 61 GamioB «Y IOBJIETBOPUTEIHHOY [ToporoBelii ypoBeHb
OOywaromuiics | 84 — 75 6ayutoB «Xoporio» [ToBBIlIEHHBIN YPOBEHB
100 — 85 6anmos «OTI4HO» Bricokuil ypoBeHb

Ounenka orBera Oﬁyqammerom Ha BOIIPOCHI I K3AaMCHAINUOHHOI'O ounjiera

ConepmaHHe HIKaJbl OLCHHUBAaHUA

DIIEMEHTHI
OLICHUBAHUA HeynoBnerBoputensHo | YA0BIETBOPUTEIBHO Xopor1o OTinyHO
COOTBETCTBUE
OTBETOB
ITonxoe HecoOoTBETCTBHE 3HaunTEILHEBIE HesnaunrenapHnie ITonHoe
bopMynupoBKam
10 BCEM BOTIPOCaM MOTPEIITHOCTH MTOTPEIITHOCTH COOTBETCTBHE
BOTIPOCOB
(3amanuii)
CtpykTypa,
[IOCJIEI0BATEIHLHOC
Tb U JIOTUKA Co0TBETCTBHE
3HaunUTENBLHOE HesnauurensHoe
oTBeTa. YMEHHE ITonHOE HECOOTBETCTBUE KPUTEPUIO TIPH
HECOOTBETCTBUE HECOOTBETCTBUE
YETKO, IIOHSITHO, KPUTEPHIO. OTBETE HA BCE
KPUTEPHIO KPUTEPHIO
IPaMOTHO U BOTIPOCHI.
¢BOOOIHO M3JIararh
CBOU MBICIIA
IlonHoe
COOTBETCTBHUE
YMeHue yBs3bIBaTh JTaHHOMY
TEOPHIO C YMeHue cBsA3aTh KPUTEPHUIO.
o YMeHue cBsg3aThb
MIPAKTUKOM, YMeHue cBsa3aTh Bonpockl Teopuu |  CIocoOHOCTH
. BOIIPOCHI TEOPUH H
B TOM YHCJIE B TEOPHIO C TIPAKTHKOM Y TIPAaKTHKH B WHTETPUPOBATH
PAKTUKHA
obnactu pabOTHI HE MPOSBIIAETCA. P OCHOBHOM 3HAHUS U
TIPOSIBIISIETCS PEIIKO.
po¢eCCHOHATBHO TIPOSIBIISICTCSI. TIPUBJICKATh
it paboThI CBEJIEHUS U3

pa3IUIHBIX
HaY4HBIX cdep

[Tpumeuanue: uToroBast oieHKa (POPMUPYETCs KaK CPEaHssI apuMeTHieckas pe3yibTaToB
3JIEMEHTOB OLIEHUBaHUS

113




