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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, TPOMEXKYTKHM  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 TPUTOHOMETPUIECKUX (DYHKITUH.

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

Obpamuvie mpucoHomempuieckue Q@YHKYUU, Uux ceoucmea u 2epaguxu.
Pewienue npocmeriwiux mpueonomempuiecKux HepaseHcms.

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

Jlorapudwm umcina, cBoiictBa jnorapudma. Jlecsatuunsiii norapudm. Yucno e.
Hamypanvnoiti  nocapugm. IlpeoOpazoBanue 0rapu(MUUYECKUX BBIPAKEHUH.
Jlorapudmuueckrie ypaBHeHUs U HepaBeHCTBA. Jlorapudpmudeckas QyHKIUSI U €€
CBOICTBA U TpaduK.

CreneHHast pyHKIUS U ee CBOICTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.

Memoo unmepeanog 05 peuieHuss HepaseHCma.

Ilpeobpazosanus epagurxos Gyuxkyuti: cosue 60071b KOOPOUHAMHBIX OCel,
pacmsdiceHue U cacamue, OmpaxtCeHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'paghuueckue memoowl pewienus ypaenenuu u nepagencms. Pewenue ypasnenuii u
Hepagencma, co0epAHcAUX NnepemerHyIo0 N0 3HAKOM MOOYJIA.

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

Bzaumno oopamusie pynxyuu. I paguxu e3aumno obpamuvlx hynKyuil.

Ypasnenus, cucmemvl ypagnuenuti c napamempom.

[IponsBonnas ¢Qyukiuu B Touke. KacatenpHas K 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
3a7a4 C UCIIOJIb30BAHUEM I'PAJlyCHOU MeEPHI 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. Pemienne 3a1a4 ¢ TOMOIIBIO YACIOBBIX 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.  IIpeoOpazoBaHue  CyMMBbI,  pa3HOCTM B  TIPOU3BEACHHE
TPUTOHOMETPUUECKUX (PYHKIINI, 1 HA0OOPOT.



Hymu  ¢yHKIIMM, TPOMEXKYTKHM  3HAKOTIOCTOSHCTBA,  MOHOTOHHOCTb.
HauGonbiiee u HanMmensblnee 3HaueHue (GyHkiuu. [lepuoanueckue GyHKUIUMUA U
HauMEHbIIMK TiepuoJ. YeTHble U HeueTHbIe PYHKIMU. PyHKYUU «OpoOHASA 4acmb

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
TPUTOHOMETPUYECKNE YpaBHEHUs. PellleHne MpoCTEeNIINX TPUTOHOMETPUYECKUX
HepaBeHCTB. [Ipocrelime cucTeMbl TPUTOHOMETPUYECKUX YPABHEHU.

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

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

CreneHHast yHKIUS U €€ CBOMCTBa U rpaduk. MppanuoHanbHble 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 uHTEpBanoB IS peuieHus HepaBeHCTB. [IpeoOpa3oBanus rpaduxos
GyHKIUMI:  cOBUT, YMHOXKEHHE Ha  YHUCIO, OTPaXEHHUE OTHOCUTENIbHO
KOOpPJIMHATHBIX ocel. ['paduueckne MeToAbl pelieHus ypaBHEHUH U HEPaBEHCTB.
Pemienne ypaBHEHUMH M HEPABEHCTB, COJAEPXKAIIMX IEPEMEHHYIO O]l 3HAKOM
MOYJIS.

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

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

YpaBHEHUS, CHCTEMBI YPABHEHUN C TAPAMETPOM.

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

Juoganumoswt ypasuenus. 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 ¢ YII gucrummna I1/1.01 MaTtemaTtuka paccuntana Ha 234
yaca B T0J], B ToM uucie B 1 cemectpe: 484 — nekumn, ypoku,204 — mpakTUIECKue
3aHATHS,4 4 B Helemo; 264 — camocToaTenbHas padboTa,8u—KOHCYIbTalluu; BO 2
cemecTpe: 244 — JIEKINH, YPOKHU, 644 — mpakTUYECKUe 3aHATUs, 4 4 B HEJEN0; 364
— caMoCTOATeNbHAs paboTa, 84 — KOHCYJIbTaIIUH.

Ilnanupyembie pe3yabTaThl 00y4YEeHUSs

B pesynprate wu3ydyenuss yueOHOW AMCUMILIUHBI MartemaTtnka Ha YpOBHE
CpeIHero o01ero oopa3oBaHus:
OOyuaromuiics Ha 6a30BOM YPOBHE HAYUUTCH:
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Anzebpa u nauana ananusa

Yucna u GbIPDAINCECHUA
OHCpI/IpOBaTI) ITOHATHUAMMU .

LEJI0e YHUCIIO, JETUMOCTh YUCeN, OOBIKHOBEHHas Ipo0b, AecATHYHas ApPoOb,
palMOHAIbHOE YHCIO, MNpUONMKEHHOE 3HAUEHHME YHCIa, 4YacTb, J0J,
OTHOILIEHUE, NPOLEHT, IOBBIIIEHUE W IMOHWKEHUE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MacIITaO;

olnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMHM: Jiorapudm  dwucia,
TPUTOHOMETPHUUYECKAsT OKPYKHOCTb, TpajyCHas Mepa yria, BeIWYUMHA YIJa,
33JIaHHOTO TOYKOW HA TPUTOHOMETPUYECKON OKpPY>KHOCTH, CHUHYC, KOCHHYC,
TAHI'€HC U KOTAHT€HC YIJI0B, UMEIOUIUX MPOU3BOJIbHYIO BEIUUYHHY;

BBINIOJIHATh apu(PMeTHYeCKue JACHUCTBUSA C LEJIbIMU U PALMOHAIBbHBIMU
YK CIIaMU;

BBIMIOJHATh ~ HECJIOXKHBIE  MPeoOpa3oBaHMA  YUCIOBBIX  BBIPAXKECHMHIA,
COJEpIKaIINX CTENIEHN YHCEll, INOO KOPHU U3 YUCEI, TU00 JJorapu(mbl YHCET;
CpaBHUBATh pallMOHAIbHbIE YKCIa MEXKIY COO0i;

OLICHMBATh W CpPABHUBATh C PALMOHAIBHBIMU YHMCIAMHM 3HAYEHUS LEJIBIX
CTENEHEN uncen, KOpHENH HATypajJbHOW CTETEHU U3 YUCEI, JIOTapU(PMOB YHCEN
B ITPOCTBIX CIIy4asiX;

M300pakaTh TOUKAMU HA YUCIIOBOM NPSIMOM LI€TIbIE U PAllMOHAIBHbBIE YHCIIA;
M300pakaTh TOYKAMU HA YMCIOBOM MpSMON WENble CTENEHU YHCeNl, KOPHH
HATypaJbHOM CTENEHU U3 YHCEIL, JOrapu(pMbl UACET B IPOCTHIX CIYyYasx;
BBINIOJIHATh HECJIOXKHBIE NPeoOpa3oBaHus LENbIX W APOOHO-pallMOHATBHBIX
OYKBEHHBIX BbIPAXKCHHIA;

BBIPAKATh B MPOCTEUIIMX CIy4dasX M3 PaBEHCTBA OJHY IMEPEMEHHYIO 4Yepes
ApYTHC;

BBIUMCIIATH B MPOCTBIX CIOy4yasX 3HAUYEHUs YHCIOBBIX M OyKBEHHBIX
BBIP@XEHU, OCYIIECTBIISASI HEOOXOIMMBIE MTOICTAHOBKU U MpeoOpa30BaHus;
n300paxaTbh CXeMaTHUECKU yroJl, BEJIMYMHA KOTOPOrO BhIpayKeHa B rpajaycax;
OLICHMBATh 3HAaKM CHHYCA, KOCHUHYCA, TAaHI'€HCA, KOTAHINE€HCA KOHKPETHBIX
YTJIOB;

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

BBITIOJTHATH BBIYMCIICHUS IPH PELICHNUHN 3a7a4 IPAKTUYECKOTO XapaKTepa,;
BBITNIOJIHATh MPAKTUYECKUE PACUYEThl C MCIOJIB30BAHUEM IPU HEOOXOIUMOCTH
CIIPAaBOYHBIX MATEPHUAIIOB U BBIUUCIIUTEIIBHBIX YCTPOKCTB;

COOTHOCHUTH pe€ajibHbI€ BEJIIMYUHBI, XapaAKTEPUCTUKU OOBEKTOB OKPY>KAIOIIETO
MHpa C UX KOHKPETHBIMHU YHCJIOBBIMHU 3HAYECHUSIMU;

UCIIOJIb30BaTh METO/Ibl OKPYIJICHUS, TPUOIMKEHUS U IPUKUJIKHU TIPU PEIICHUU
IIPAKTUYECKUX 3a/1a4 ITOBCETHEBHOM KU3HMU.

Ypasuenus u nepasencmea
— Pemrate muHEHHbBIC ypaBHEHHS U HEPABEHCTBA, KBaJPAaTHBIC YPABHEHU;
— pemath Jorapudmuueckue ypaBHeHus Buga log, (bx + ¢) = d u mpocreiimime

HepaBeHcTBa BHa 10gax<d;
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— pewlIaTh NOKa3aTelbHblE ypaBHEHUd, Buaa 8> = d (rge d MOKHO IpEICTaBUTH

B BHJIE CTETICHU C OCHOBAaHWEM &) M MIPOCTEHIne HepaBeHCTBa Buna a'<d  (rme
d MOXHO MPEICTaBUTh B BUJIC CTEIICHH C OCHOBAHUEM a);.

— IPUBOJUTH HECKOJBKO IPUMEPOB KOPHEHN IIPOCTEUILEr0 TPUTOHOMETPUIECKOTO
ypaBHEHHUsS BHJA: sinX = &, COS X = a, {gx = a,ctgx = a, rae a — TabauvHOe
3HAYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKLINH.

B nosceonesnou srcuznu u npu usyuenuu opyux npeomemos:

COCTaBIIATb M peElIaTh YPABHEHHUST M CHUCTEMBl YPABHEHUU IIPU PEIICHUHU

HECJIOKHBIX NMPAKTUYECKUX 3a/1ad.

Dyukyuu

— OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSMHU: 3aBUCUMOCTb BEJIHMYUH,
(YHKIMS, apryMEHT U 3HaUYeHUE PYHKIMH, 00JaCTh ONPEIEICHUS U MHOKECTBO
3Ha4YeHUN (PyHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk GyHKUHH, HYJIU (DPYHKIIUH,
MIPOMEKYTKA 3HAKOMOCTOSHCTBA, BO3PAaCTaHUE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHME Ha YHMCIOBOM IMPOMEXKYTKE, HAauOOJIbIlIeE U HaUMEHbIIIEe 3HAYEHUE
(YHKUIMU Ha YUCIOBOM IIPOMEKYTKE, NEpHOaNYECcKas PYyHKIMUs, TEPHO/;

— omepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMHU: MpsaAMas U oOpaTHas
OPONOPLUUOHATIBHOCTh  JIMHEWHAs, KBaJpaTu4Has, Jorapupmuyeckas M
noka3zaTenbHas QyHKUIUU, TPUTOHOMETPUYECKHE (PYHKLINU;

— pacno3HaBaTh TpadUKH dJIEMEHTapHbIX (yHKUMN: TOpsAMONd u oOpaTHOMN
MPONMOPIUOHAIBHOCTH, JIMHEWHOM, KBAJPaTUYHOW, JOrapu@MuUYeckol Hu
MoKa3aTeNbHON (DYHKIMM, TPUTOHOMETPUUECKUX (PYHKIUH;

— COOTHOCUTHb TpauKu DdJIeMEHTapHbIX (YHKUMIA: TpsiMOM U  0OpaTHOM
MPONMOPIUOHAIBHOCTH, JIMHEWHOM, KBAJpaTUYHOM, JOrapu@MUYecKol Hu
MOKa3aTeNbHON (DYHKIMI, TPUTOHOMETPUUYECKHX (YHKIUH ¢ QpopMynamH,
KOTOPBIMU OHHM 3a/1aHBl;

— HaxOJWTh MO TpaduKy MpUOIMKEHHO 3HAUYCHUS (PYHKITMHU B 33JJaHHBIX TOYKAX;

— ompenenartb 1o Tpaduky cBoWcTBa (PYHKIMU  (HYJTH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEKYTKA MOHOTOHHOCTH, HauOOJIbIINE U HAMMEHBIIIHE
3HAYEHHUS U T.I1.);

— CTPOUTH 3CKU3 rpaduka GyHKUUHU, yIAOBIECTBOPSIOIEH MPUBEIECHHOMY Ha0Opy
ycinoBui (TIPOMEXKYTKM BO3pacTaHusi / yObIBaHUS, 3Ha4YeHHE GYHKIUA B
3aJ]aHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.II.).

B nosceonesnoii srcusnu u npu uzyuenuu opyeux npeomemos.

— ONpeNeNaTh Mo rpagukaM CBOICTBa pealbHBIX IMPOLECCOB M 3aBUCUMOCTEN
(HamOompIIie W HAUMEHbIIME 3HAYEHUS, MPOMEXKYTKHM BO3PACTaHUS U
yObIBaHMUSI, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

— UHTEPHPETUPOBATHL CBOWCTBA B KOHTEKCTE KOHKPETHOW IMPAKTUYECKOU
CUTYallUH.

Dnemenmovl MamemamuiecKkozo aHanu3a
— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHAMU: TPOU3BOAHAS (YHKIIUU B TOUKE,
KacaTenbHas K rpa@uky GyHKIUH, TPOU3BOAHAS (PYHKIINH;
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— ONpeAeNaTh 3HAUYC€HHUE MPOU3BOJHON (YHKIMH B TOYKE MO H300paKEHUIO
KacaTebHOM K rpaduKy, MPOBEICHHOM B 3TOM TOUKE;

— pelIaTh HECIOXHBIE 3aJa4yd HAa MPUMEHEHHUE CBS3M MEXKAY NPOMEXYTKaMU
MOHOTOHHOCTH M TOYKaMH JKCTpeMyMa (YHKIWH, C OJHOH CTOPOHBI, U
MPOMEXYTKAMH 3HAKOMOCTOSHCTBA U HYJIIMU MPOU3BOJAHON 3TOM (PYHKIIMH — C
IPYToMu.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

— TOJIb3YACh TpaduKaMu, CpaBHHBATh CKOPOCTH  BO3pacTaHusi  (pocrta,
NOBBIIICHUSA, YBEIMYECHHUS] M T.I.) HIM CKOPOCTH YOBIBaHWS (IMaJI€HUs,
CHUKEHUS, YMEHBIIICHUS U T.I1.) BEJIMUMH B PEAIbHBIX MPOIECcCcax;

— COOTHOCUTH rpaMKH peajbHbIX MPOIECCOB U 3aBUCUMOCTEN C UX OMHCAHUSIMHU,
BKJIIOYAIOUIUMHU  XapaKTEPUCTHUKUM CKOPOCTH H3MEHEHHs (OBICTpPBIA pOCT,
MJIaBHOE MOHMYKEHUE U T.11.);

— HCHOJb30BAaTh TpaUKU peajbHbIX NPOLECCOB MJsi PEIIEHUS HECIOXKHBIX
OPUKIIAJHBIX 3a/ad, B TOM YHCJIE ONpenessiss Mo rpaduky CKOpOCTb XOja
nporecca.

Teopu}l eepwlmuocmeﬁ ucmamucmuka, jiocuka u KOM6uuamopul<a

— OmnepupoBatb Ha  0a30BOM  YpPOBHE  OCHOBHBIMH  OIMCATEJIbHBIMU
XapaKTepUCTUKAMU YHMCIIOBOTO Habopa: cpenHee apudMeTuyeckoe, MeauaHa,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS;

— OIepupoBaTh Ha 0a30BOM YypOBHE TOHATHSAMHU: 4YacTOTa M BEPOSTHOCTH
COOBITHS, CIy4YalHBIH BBIOOP, OMBITHI C PABHOBO3MOXKHBIMH 3JIEMECHTAPHBIMH
COOBITHSIMH;

— BBIYUCJIATH BEPOSITHOCTH COOBITUI Ha OCHOBE ITOJICUETa YUCIIA HCXOJIOB.

B noeceomnesnotl srcuznu u npu uzydenuu opyeux npeomemos:

— OIICHMBATh M CPaBHUBAThL B IIPOCTBIX CIIydasx BEPOSATHOCTH COOBITHH B
pEAbHOM KU3HU;

— YHUTaTh, COMOCTABJIATh, CPABHHBATh, WHTCPIPETHPOBATh B MPOCTHIX CIIyYasx
peabHbIC JaHHBIC, IPSACTABICHHBIC B BHJIC TA0JIHII, JUATPaMM, TPa(QHUKOB.

Texcmoesvie 3a0auu

— Pemath HecoXXHBIE TEKCTOBBIE 33]]a4H PA3HBIX THIIOB;

— aHaJIM3UpPOBaTh YCIOBHE 3aJaud, NpU HEOOXOJUMOCTH CTPOUTH s ee
pEIICHUS MaTEMaTHICCKYIO MOJICITb;

— TMOHMMAThb ®  WCIOJL30BATh JJIi  pEHICHHWs  3a7a4ul  MHGOPMAIIHIO,
MIPE/ICTABJICHHYI0O B BHUJEC TEKCTOBOW M CHMBOJILHOM 3aIlMCH, CXEM, TaOJHII,
auarpaMm, rpauKoB, pUCYHKOB;

— JIeCTBOBATH 10 AJITOPUTMY, COJICPKAIIEMYCS B YCIOBUH 3aJa4H;

— HCIOJIb30BaTh JIOTHUECKHUE PACCYKIICHHUS TIPU PEIICHUH 3a1a4H;

— paboTtath C W30BITOYHBIMU YCIIOBHSMHU, BBIOMpas u3 Bced wuHGOpMAIUU,
JaHHBIC, HEOOXOAMMBIC VISl PEIICHUS 3a/1a4H;
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— OCYIIECTBIIATh HECIOXKHBIA TIepeOOp BO3MOXKHBIX pEIICHUHN, BBIOWpas W3 HHUX
ONTUMAJIBHOE TIO KPUTEPUIM, CPOPMYIIUPOBAHHBIM B YCIOBUU;

— aHaANM3UPOBATh W UHTEPHPETUPOBATH IOJYUYCHHBIE PEIICHUS B KOHTEKCTE
YCJIOBHSI 3a7]a4H, BBIOMPATH PEIICHUS, HE MPOTHUBOPEUAIINE KOHTEKCTY;

— pemiaTh 3aJa4M Ha PacYeT CTOUMOCTH MOKYIIOK, YCIIYT, TTOE3/I0K U T.II.;

— pemiaTh HECJOXXKHBIE 3a/1aud, CBSI3aHHBIE C JIOJCBBIM yYacTHEM BO BIIAJCHUU
bupmoii, peAnpUiaTHEM, HEIBUKUMOCTHIO;

— pemiaTh 3a7a4d Ha MPOCTHIE MPOILEHTHI (CUCTEMbl CKUJOK, KOMUCCUHU) U Ha
BBIYHCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJ0B, KPEIUTOB H
UTIOTEK;

— pemaTh MPAaKTHYECKUE 3a7a4d, TPEOYIOIIe HCIOJIb30BAaHUS OTPHUIIATEIHHBIX
YUCENI: Ha ONpEACIICHHE TEeMIIEpaTyphl, Ha OMNpEICICHUE IIOJI0KEHUS Ha
BPEMEHHON OCH (JI0 Halllel »pbl M IMOCJE), Ha JBMXKCHHE JEHEKHBIX CPENICTB
(mpuxon/pacxoj), Ha ONpeeNIeHUE MTyOUHBI/BBICOTHI U T.I1.;

— HCIOJb30BaTh MOHATHE MaciuTaba JUisi HAXOXKJEHHUS PAaCCTOSHUW W JUIMH Ha
KapTax, TUIaHaX MECTHOCTH, IUIaHaX MOMEIICHUH, BBIKpOiKax, mpu padbore Ha
KOMITBIOTEPE U T.II.

B noeceonesnou xcusnu u npu uzydenuu opyux npeomemos:

— pemaTh HECIOXXHBIC TMPAKTHYCCKUE 3aJaud, BO3HUKAIOIINE B CHUTYaIHIX
MTOBCEHEBHOM KU3HHU.

T'eomempusn

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMH: TOYKa, MpsiMasi, IJIOCKOCTh B
OPOCTPAaHCTBE, TMapalieIbHOCTh U NEPHEHIUKYJISAPHOCTh  HPSIMBIX U
IJIOCKOCTEH;

— pacro3HaBaTb OCHOBHbIE BHJbl MHOTOTPAaHHUKOB (IpU3Ma, MUpaMHIA,
IOpSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

— wn3o0paxaTh H3ydyaeMble (QUIYphl OT PYKM M C HOPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIC) IIOCKME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bu1 cBepxy, cOOKy, CHU3Y;

— U3BJIEKaThb MHQPOPMAIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax,
MPEJICTABICHHYIO Ha YepTeKax U PUCYHKAX;

— mnpuMeHaTb  Teopemy  [ludaropa  npu  BBIYMCIEHHMH  3JEMEHTOB
CTEPEOMETPUYECKUX PUTYD;

— HaxoJWTh 00BEMBI U TUIOUIAJX MOBEPXHOCTEN MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHueM GopMy;

— pacro3HaBaTh OCHOBHBIE BUJIbI TEJ BpallleHUs (KOHYC, IUIUHAP, cepa U map);

— HaxOJUTh OOBEMBI U IIOMIAAN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U
TEJI BpallleHUs ¢ IPUMEHEHUEM GopMyIl.

B nosceonesnoii ocuznu u npu uzyyeHuu Opyeux npeomemos:
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— COOTHOCHUTH aOCTpaKTHbIE T'€OMETPUYECKHE MOHATHUA M (DAaKThl C pealbHBIMU
KU3HCHHBIMU OOBEKTAMU U CUTYaLUSIMU;

— HCIOJb30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX TE€OMETpPUYECKUX QUryp s
pELIeHMs TUIOBBIX 33Ja4 MPAKTHYECKOTO COAEPIKaHMUS;

— COOTHOCHUTBH IUIOIIATU TOBEPXHOCTEH TeNl OJUHAKOBOW (HOPMBI Pa3IHMUHOTO
pa3mMepa;

— COOTHOCUTb 00BEMBI COCYJIOB OJIMHAKOBOU (DOPMBI pa3IMYHOTO pa3Mepa;

OLICHMBaTh (POPMY MPABWIHBHOIO MHOTOIPAHHHMKA TOCIE CHWJIOB, CPE30B M T.II.

(ompenensaTb — KOJWYECTBO  BEpIIMH, pebep W TpaHed  MOJYYEHHBIX

MHOTOTPaHHUKOB).

Bexmoput u koopounamut 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATHEM JEKAPTOBHI KOOPJIMHATHI B
MIPOCTPAHCTBE;

— HaxXOJUTh KOOPJIWHATHI BEPIIMH KyOa U MPSIMOYTOJIBHOTO TIapasuIesIeuie 1a

Hcmopusa mamemamuku

— OnucelBaTh OTHAENBbHBIE BBIAAIOIIMECS PE3YJIbTAThl, IOJYYEHHBIE B XOJI€
pa3BUTHUS MAaTEMATUKHU KaK HAYKU;

— 3HATh MPUMEPHl MATEMAaTHYECKHX OTKPBITUM W KX aBTOPOB B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

IIOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccum.

Memoovt mamemamuxu

— IIpuMeHATh U3BECTHBIE METOJIbI IPU PEIICHUU CTAHIAPTHBIX MATEMATHYECKUX
3a7ad4;

— 3aMedaTh W  XapakKTepu30BaTh MaTEMATHYECKUE  3aKOHOMEPHOCTH B
OKPYXarIIEH IEMCTBUTEIbHOCTH;

MPUBOJUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B MPUPOJE, B TOM UHUCIIE

XapakTepU3yllMX KpacoTy H  COBEPIICHCTBO OKPYKAIOIIET0O MHpAa U

ITPOU3BEICHUI UCKYCCTBA.

OOyuaromuiics Ha yriyOJeHHOM YPOBHE HAYUUTCS:

Anzeopa u navana ananuza

Yucna u eéviparxcenusn

— CBoOOmHO oOmepupoBaTh TMOHATUSIMHU: HATypaJIbHOE YHCIO, MHOXECTBO
HATypaJbHBIX YHCEI, 1IeJI0€ YMCIIO, MHOXKECTBO IETBIX YnCes, OOBIKHOBEHHAS
IpoOb, JmecsaTU4Hass Jpo0b, CMEIIaHHOE YHCJIO, palMOHAJBHOE YHCIIO,
MHOX€ECTBO pallHOHAJIBHBIX YUCEJ, UPPALMOHAIBHOE YUCIIO, KOPEHb CTEIICHU N,
JNEUCTBUTENBHOE YNCIIO, MHOXECTBO JEMCTBUTEIBHBIX YHCEN, TEOMETPUUECKAS
MHTEPIIPETALNS HATypajbHBIX, UEJbIX, pPalUOHAIbHBIX, JAECUCTBUTEIBHBIX
YHUCEI;
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MOHUMATh U OOBSCHATH PA3HUIy MEXKAY IMO3ULIUOHHOW M HEMO3WIIMOHHON
CUCTEMaMH 3alMCH YHCEI;

NEPEBOAUTH YUCIIA U3 OJTHOM CHUCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;
JIOKa3bIBaThb M MCIOJIB30BATh IPU3HAKUA ACIMMOCTH CYMMBI U IIPOW3BEICHUS
IIPY BBIITOJTHEHNHY BBIYMCIICHAN U PEILICHUH 3a/1a4;

BBITIOJIHATH OKPYTJICHUE PAllMOHAIBHBIX U HPPALMOHAJIBHBIX YUCET C 33 JaHHOU
TOYHOCTBIO;

CpaBHMBATh JEHCTBUTENIbHBIE YUCIIA PA3HBIMU CIIOCOOaMU;

YHOPAOYMBATh YHUCIA, 3alMCaHHbIE B BUAE OOBIKHOBEHHOM W JI€CATHYHOMN
Apodu, ymcia, 3arMcaHHble ¢ UCMIOIB30BaHUEM apU(PMETUUECKOTO KBAIPATHOTO
KOpHS, KOPHEU cTeneHu 0oJIblie 2;

Haxonute HOJ] m HOK pa3ueiMu cioco6amu U UCHOJIb30BaTh UX MPU PEUICHUU
3aj1ady;

BBIMOJHATh BBIYUCICHUS U MPeoOpa3oBaHUSl BBIPAKEHUN, COAEpKAIIUX
NEUCTBUTEIBHBIE YHCIIA, B TOM YHCIIE KOPHUA HATYPAJIbHBIX CTENICHEN;
BBITIOJIHATD CTaHJApPTHBIE TOKJIECTBEHHBIE npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX, JIOTapU(PMUUYECKHUX, CTEHEHHBIX, HPPALUOHAIBHBIX
BBIPAKCHU M.

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

BBITOJHATh U OOBACHATH CPAaBHEHUE PE3YJIbTaTOB BBHIYMCICHUI MPU PELICHUU
NPAaKTUYECKUX 337ad, B TOM 4YHCJIE MPUOIIMKEHHBIX BBIYUCICHUN, UCIOIb3YS
pa3Hble CIOCOOBI CPAaBHEHMI;

3aMKUChIBaTh, CPABHUBATH, OKPYIJISATh YUCIIOBBIE JIAHHBIE PEAbHBIX BETUYHH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHMUS;

COCTaBJIAATb M OLCHHMBATH PAa3HBIMU CIoco0aMH 4YUCJIOBBIE BBIPpAXKCHHA IIPpU
PEIICHUHN ITPAKTHYCCKUX 3aaa4 U 3aJia4 U3 JPYIrux y‘IC6HBIX npeaMcTOB

YpaeHeHuﬂ U Hepaeencmea

CB0OOOHO OTIEepUpPOBAThH MOHATHSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YpPaBHEHUs W HEPABEHCTBA, YpPaBHEHHE, SBIAIONIEECS CIEACTBUEM APYroro
YpPaBHEHUsI, YPAaBHEHUs, pPAaBHOCWIbHBIE HA MHOXECTBE, PaBHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

pelars pasHble BUIbl YPABHEHUW U HEPABEHCTB U UX CHUCTEM, B TOM UUCIIC
HEKOTOphIE ypaBHEHMs 3- W 4-i cTeneHeu, JIpoOHO-palMOHAJIBHBIE W
MppalOHaJIbHBIE,;

OBJIAJIETh ~ OCHOBHBIMH  THUIIAMU  [OKa3aTeJbHBIX,  JIOTapU(PMHUUECKHUX,
MppalMOHAIbHBIX, CTEIECHHBIX YPAaBHEHWUW WM HEPABEHCTB W CTAHAAPTHBIMU
METOJaMH UX PELICHUN U MPUMEHATh UX IIPU PELICHUH 3a/1a4;

IIPUMEHATH TEOpEMY be3y K pelleHno ypaBHEHUN;

IIPUMEHATh Teopemy Buera sl pelieHuss HEKOTOPBIX YPaBHEHUW CTENECHU
BBIILIE BTOPOM;

[IOHMUMATh  CMBICI TEOPEM O  PAaBHOCUIIBHBIX U  HEPAaBHOCWIBHBIX
npeoOpa3oBaHUAX YPaBHEHUM U yMETh UX JI0KA3bIBATh;
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BJIAZICTh METOJAMH DPELICHHUS YPAaBHCHHM, HEPABEHCTB M HX CHUCTEM, YMETh
BBIOMPATh METOJ pelIeHUsI U 00OCHOBBIBATh CBOM BBHIOOD;

UCIIOb30BaTh METOJ WHTEPBAJIOB I PELICHUS HEPABEHCTB, B TOM YHCIIE
TPOOHO-PAITMOHATBHBIX M BKIIOYAIONINX B CEOsI HPPAITMOHAILHBIE BBIPAKEHNS;
pemarh anreOpanvyecKkue YpaBHEHHUS W HEPABCHCTBA M WX CHUCTEMBI C
napamMeTpamMu alreOpandeckuM U rpadideCKUM METOIaMHU;

BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHS B LEJIbIX YUCIIAX;

n300pakaTb MHOXECTBA Ha  IUIOCKOCTH, 3a/laBa€Mble  YPaBHEHUSMH,
HEPABECHCTBAMU U UX CUCTEMAMU;

CBOOOJTHO HCIIOJIH30BaTh TOXKIESCTBEHHBIE TPEOOpPa30OBaHUS TIPU PEIICHUH
YPaBHEHUN U CUCTEM YPABHECHUU

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBJISITh U pElIaTh YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBbl IPHU PEIICHUU
3a/1a4 JIPyrux y4eOHbIX IPEAMETOB;

BBITIOJIHATH OLICHKY MPaBAONOA00US PE3yIbTaTOB, MOJYYaeMbIX MPU PEIICHUN
pPa3JIMYHBIX YPAaBHEHUN, HEPABEHCTB U UX CUCTEM IIPU PEIICHUU 3a/1ayd JPYTUX
y4eOHBIX TTPEAMETOB;

COCTAaBJISITh M pPEIlIaTh YpaBHEHHUS U HEPABEHCTBA C MMapaMeTpaMu MPU PEIICHUN
3a/1a4 JIPYTUuX y4eOHBIX IIPEAMETOB;

COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WJIM HX CHUCTEMY, OIMCHIBAIOIINE
peajbHyI0 CUTyallMi0 WM TMPUKIAJAHYH 3a7ady, MHTEPHpPETUPOBaTh
MOJTyYEHHBIC PE3YJIbTAThI;

WCMOJIb30BaTh MPOTPAMMHBIE CPEACTBA IMPU PEIIEHUH OTAECIBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB.

Dynkuyuu

Bnagers MOHATUSAMU: 3aBUCHMOCTb BEJIMYUH, QYHKIHS, apryMEHT U 3Hau€HUE
byHKIIMK, 00JIaCTh OMpPEACTICHUs] U MHOXKECTBO 3HAaueHUW (PyHKIUH, Tpadux
3aBUCUMOCTH,  Tpaduk  (QyHKIUM, HYId  QYHKIUHA,  [OPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE Ha YHCIOBOM MPOMEXKYTKE, yObIBaHHE Ha
YHICIIOBOM TMPOMEXYTKE, HauOOJbIllee M HaWMMEHbIIIeE 3HAYCHHE (PYHKIMHU Ha
YHCIIOBOM MPOMEXKYTKE, TIepuoandecKkas GyHKIUs, IEPUO, YeTHASI U HeUeTHAs
(GYHKIMH; YMETh MPUMEHSThH 3TH MOHATH PU PEIICHUN 3a]1a4;

BJaJIeTh TIOHATHEM CTeTNeHHas (YHKUIUSA;, CTPOUTh €€ Tpaduk U yMETh
MPUMEHSTh CBOMCTBA CTETIEHHOM (PYHKIIMH TP PELICHUHN 3a]1aY;

BJIQJICTh TMOHATUSIMM TOKa3aTeiabHas (QYHKIUS, OSKCIOHEHTAa; CTPOUTh HUX
rpa@uky ¥ yMeThb MPUMEHSTh CBOWMCTBAa IOKA3aTeNbHOW (DYHKIMH TNpU
pEIICHUY 3a]1aY;

BJIQJIETh MOHATUEM JlorapudmMuueckas (PyHKIHS; CTPOUTH €€ rpaduk U yMeTb
OPUMEHSTH CBOMCTBA JorapupmMuueckor GyHKIMY MPU PEIICHUH 3a/1a4;
BJIQ/IETh MOHATUAMHU TPUTOHOMETPUYECKUE (PYHKIMHU; CTPOUTh UX TpaduKu U
yMETh NPUMEHATH CBOWCTBA TPUTOHOMETPHUUECKHX (DYHKLIUN TMpU pEIIeHUU
3azay;
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BJIQ/IETh MOHATHEM OoOpaTHast QYHKIMS; TPUMEHSTh 3TO MOHITHE MPHU PEIICHUU
3ajady;

OPUMEHATh TP  PELIEHUWH  3aJad  CBOWCTBA  (PYHKUMH:  YETHOCTH,
MEPUOINYHOCTh, OTPAaHUYEHHOCTD;

MPUMEHSTH MIPH PEIICHUH 3a71a4 MpeoOpa3oBanus rpadukoB QyHKINHI;

BIQ/ICTh TMOHATHSMH YHCIOBasl TOCIENOBATEIbHOCTh, apupMeTHdecKkas u
reoMeTpUYecKas Iporpeccusi;

OPUMEHATh IPU PELICHUM 33Jad CBOMCTBA W NPU3HAKK ApU(PMETUUYECKOU U
r€OMETPUYECKON MTPOTPECCHA.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

OTIpEeIETATh MO TpaduKaM U HCIONb30BATh JI PEIICHUS MPUKIAAHBIX 3a]ad
CBOMCTBA peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOIbIINE U HAMMEHBIIINE
3HAUEHHUS, MPOMEXKYTKH BO3pACTaHMs M YOBbIBaHUS (YHKIIMH, MPOMEXYTKH
3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKH Tiepernda, Mepuos u T.11.);
UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTYyaluu;.

omnpenensaTh Mo TIpaukaM MPOCTEUIINE XAPAKTEPUCTUKH TEPUOANYECKUX
MPOLIECCOB B OMOJIOTUU, SKOHOMHUKE, MY3bIKE, PAAUOCBI3U U Jp. (aMIUIUTYAA,
MEePHOJI U T.I1.)

Dnemenmovl mamemamuyecKkozo aHau3da

Brnaners moHsTHEM OCCKOHEUHO YOBIBAIOIIAsl T€OMETPHYECKAs MPOTPECCUs H
YMETb PUMEHATH €r0 MPHU PELUICHUH 3a]1a4;

MIPUMEHSATH JJIS1 PELUICHUS 3a/1a4 TEOPUIO MPEEIIOB;

BJIAJCTh MOHSITHUIMH OECKOHEYHO OOJbIINE M OSCKOHEYHO MaJIbI€ YUCIOBEIE
MOCJEAOBAaTEILHOCTA W YMETh CpaBHUBaTh OECKOHEUHO OOJblIMe U
OECKOHEYHO MaJlbIe TTOCJIE0BATEILHOCTH;

BJIQJICTh MOHATHAMU: MMPOU3BOIHAS (DYHKIIUU B TOUYKE, MPOU3BOAHAS (DYHKITUH;
BBIYUCIIATDH MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIUN U UX KOMOWHAIIW;
HcCeIoBaTh PYHKIIMK HA MOHOTOHHOCTD U 9KCTPEMYMBI;

CTPOUTH TpapuKU ¥ MPUMEHSTH K PEIICHUIO 3a/1a4, B TOM YHCIIE C TTapaMeTPOM;
BIIAJICTh TIOHSTHEM KacaTelbHas K rpaduky QyHKIIMU U YMETh MPUMEHATH €ro
MPYU PENICHUY 3a]1a4;

BJIQJIETh MOHATUSAMU MepBOOOpa3Hasi GyHKIIMS, OPEIeICHHbI HHTETPa;
npuMeHsITh TeopeMmy Hprorona—JIeliOHuIla u ee clieICTBUS ISl PEeIICHUS 3a/1au.

B nosceonesnou srcuznu u npu usyuenuu opyeux y4eoHvlx npeomemos:

pelath MpUKIAJHBIE 3aJayd U3 OHOJOTUH, (U3UKHU, XUMHH, SKOHOMHKU U
IPYTUX IPEAMETOB, CBA3aHHBIE C NCCIEIOBAHUEM XapPAKTEPUCTUK IIPOLIECCOB;
WHTEPIPETUPOBATH IMOJTYUYEHHBIE PE3YJIBTATHI

Texcmoewie 3a0auu

Pemars Pa3HbIC 3aga4H MTOBBIIIICHHOM TPYAHOCTH;
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— aHaJIM3UpPOBATh YCIOBUE 3aJayd, BHIOMpATh ONTHUMAJBHBIM METOJ PEIICHUs
3a/layu, pacCMaTpUBas Pa3InYHbIe METObL;

— CTPOUTH MOJIENIb PEUICHUs 3a7aud, MPOBOAMUTH JOKA3aTEIbHbIE PACCYXKICHUS
MU PEIICHUH 3a]a4H;

— pemaTh 3a7a4M, TpeOyroIIre nepedopa BApUaHTOB, TPOBEPKHU yCIOBUMN, BEIOOpA
ONTUMAJIBLHOTO Pe3ybTaTa;

— aHaANM3UPOBATh W UHTEPHPETUPOBATH IOJYUYCHHBIE PEIICHUS B KOHTEKCTE
yCIIOBUS 334, BEIOMPATH PEIICHUS, HE POTHUBOPEYAIINE KOHTEKCTY;

— TMEpPEeBOJUTH MPHU PEIICHUU 3aJladyd UHPOPMAIMIO U3 OJHON (POPMBI 3alUCU B
ApYTylO, WCIONB3ySd TpU HEOOXOAMMOCTH CXEMbl, TaONIuIbl, Tpaduky,
JArarpamMmbl.

B noeceonesnou sxcusnu u npu uzydenuu opyux npeomemos:

peliaTh NpaKTHYECKUE 3aJJa41 1 337]a91 U3 JPYTUX MPEIMETOB

TI'eomempusn

— Brnangete reoMeTpHYECKUMH TOHATHSMU TIPU PEIICHUH 3a7a4 W IPOBEACHUU
MaTeMaTHYCCKHUX PACCYKICHUM;

— CaMOCTOSITEILHO (hOPMYJIUPOBATH ONPEACICHUS TEOMETPUUECKUX (Uryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPHUECKUX (PUTyp
U OOOCHOBBIBATH WJIM ONPOBEpPraTh MX, 0000IIATh WM KOHKPETHU3UPOBATh
pe3yabTaThl Ha HOBBIX Kjaccax (QuUryp, mpoBOJUTH B HECJIOXKHBIX CIIydasx
KkJaccudukaiuio GuUryp mo pa3IMuHbIM OCHOBAHUSIM;

— WCCeNAOBaTh  YEPTEXKH, BKIOYas KOMOMHAUMM  (UTyp,  H3BIICKAaTh,
UHTEPIPETUPOBATh M IPeoOpa3oBbIBaTh MH(GOPMAIIUIO, MPEJACTABICHHYIO Ha
yepTexKax;

— pelarh 3aJadyd FeOMETPUYECKOrO COJIEpKaHHUs, B TOM YHCJI€ B CUTYyallUsX,
KOTJa aJrOpuTM pEIICHUST HEe CJEeAyeT SBHO W3 YCIOBHUSI, BBINOJHATH
HEOOXOJIMMBbIC JIJII  pelIeHUs] 3aJayd  JOTOJIHUTEJbHBIE  MOCTPOCHUS,
HCCIIEIOBAaTh BO3MOXKHOCTh MPUMEHEHUS TeopeM U (OopMysl IJis pelieHUs
3aj1a4;

— yMeTh (GOpPMYITUPOBATh U IOKA3bIBATH TEOMETPUICCKUE YTBEPIKICHNUS;

— BJIAQACTh TOHATHUSAMH CTEPEOMETPHUH: IpH3Ma, MapaUIeIeHuIe, ITHpaMuja,
TeTpa’ap;

— WMEThb NIpeACTaBlIeHUs 00 aKCMOMaxX CTEPEOMETPUU M CIEACTBUSIX U3 HUX U
YMETh IPUMEHSATH X MPHU PEIICHUHN 3a]1a4;

— yMETh CTPOUTH CEYCHUS MHOTOTPAHHUKOB C WCIOJB30BAaHUEM Pa3IMUHBIX
METOJIOB, B TOM YHCJIE M METOJIa CJIC/IOB;

— HMETh NPEJICTABIICHNE O CKPEIIUBAIOIINUXCS MPSMBIX B IPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJI U PACCTOSIHUE MEXIy HUMU;

— TPUMEHATh TEOPEMBbl O TMApPAUICIBHOCTH TMPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE MPHU PEIICHUU 3a/1a4;

— yMETh MPUMEHSTH MapauIeIbHOE MPOSKTUPOBAHUE I N300paKEeHHS PUTYD;
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YMETh MPUMEHSTh NEPIEHANKYISIPHOCTU MPSMOM U MIOCKOCTH MPH PEIICHUU
3ajady;

BJAJ€Th TMOHATUSMU OPTOIOHAJIBHOE IPOCKTUPOBAHUE, HAKIOHHBIE M UX
MPOEKIIUU, YMETh PUMEHSTh TEOPEMY O TPeX MEPHEHIUKYIIpaX MNPy PeIIeHUU
3azay;

BIIQ/ICTh TOHSATHUSMHU PACCTOSHUE MEXIy (UTypamMH B MPOCTPAHCTBE, OOIIMI
NEPIIEHINKYJISAP IBYX CKPEUIMBAIOIIMXCS NPSAMBIX U YMETh IPUMEHATh UX MPU
pEILIEeHNH 3a/1a4;

BJIAJI€Th MOHATUEM YIrOJl MEXIY MPSIMOW M IUIOCKOCTbIO U YMETh NPUMEHSTh
€ro IpU PELICHUN 33/1a4;

BIQJIETh TOHSATHUSMHU JABYTPAHHBI Yyrojl, Yroil MEXAY IIJIOCKOCTSMH,
MEPIECHIUKYISAPHBIC TUIOCKOCTH M YMETh MPUMEHSTH UX TIPU PEIICHUH 33/1a4;
BIQJICTh TOHATUSAMH TIpHU3Ma, TMapajie/ienuIe]] U MPUMEHITh CBONCTBA
napasuiesienuneia Ipy peleHu  3a1ay;

BJAJIETh MOHATHEM MPSAMOYTOJBHBIA Mapalljiesieue] U NPUMEHATh €ro Mpu
pEILICHNH 3a/1a4;

BIIQ/IETh TOHATUAMU THUPAMUJA, BHUIBI TUPAMUJ, OSJIEMEHTH TMPABUIHHON
MUPAMUJIBI U YMETh IPUMEHSTh UX MPU PEIICHUH 33/1a4;

MMETH MPEACTABJICHUE O TeopeMe Diliiepa, NPaBUIbHBIX MHOTOTPAHHUKAX;
BJA/eTh TOHATHUEM IUIOIAAM IOBEPXHOCTEH MHOIOIPAHHUKOB M YMETh
OPUMEHATH €r0 IPU PELIECHUH 33/1a4;

BIIAJIETh TMOHATUSMU Tejla BpalleHus (LUMIMHApP, KOHYC, wap u cdepa), ux
CEUCHHUsS U YMETh IPUMEHATDH WX MPH PEIICHUN 33]1aY,

BJIQ/IETh TIOHATHSMHU KacaTellbHbIE MPSIMbIE W TUIOCKOCTH U YMETh MPUMEHSTh
U3IIPH PELICHUH 33]1a4;

UMETh MPEJCTABICHUS O BIUCAHHBIX U OMUCAHHBIX Chepax U yMETh MPUMEHSTh
UX MIPU PEIICHUH 33]1aY;

BIIQ/IETh TOHATUAMH OOBEM, OOBEMBI MHOTOTPAaHHUKOB, TE€J BpAIICHHUS U
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

MMETh TMPEACTABICHHE O pa3BepTKe MWIMHApa M KOHyca, IUJIOMIAau
MOBEPXHOCTH IIMIMHAPA U KOHYCa, YMETh MPUMEHSATh UX MPU PEILICHUH 3a]1a4;
UMETh TMpEeACTaBlICHUE O IUIOMagd chepbl U yMETh NPUMEHSATH €ro IMpu
pEIICHUH 3a]1a4;

YMETb pelaTh 3aJa4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJl BPAIICHNUS;
UMETh MPEJICTaBIICHUE O MOJOOMH B MPOCTPAHCTBE M YMETh peIllaTh 3a/ladyu Ha
OTHOIIIEHUE 00BEMOB U TUIOIAICH MOBEPXHOCTEH MOAOOHBIX (DUTYD.

B nosceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

COCTaBJISITh C UCTIOJIb30BAHUEM CBOWCTB F€OMETPUUYECKUX (PUTYP MATEeMATHUECKHE
MOJICSIA JUISI peIIeHUs] 3a7ad MPaKTHYECKOTO XapakTepa M 3ajad U3 CMEKHBIX
JTUCLUUILINH, UCCJIEI0BATh MOJIYYEHHbBIE MOAEIN U HHTEPIPETUPOBATH PE3YJIbTAT.

Bekmopul u koopounameut 6 npocmpancmee

BJ'Ia,Z[CTI) MOHATHUAMHU BECKTOPBI U UX KOOPAMWHATEI,
YMCETD BBIIIOJHATDL OII€CPAl HaJl BEKTOPpAMU,
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HCIIOJIb30BaTh CKAJIPHOE NMPOU3BEICHUE BEKTOPOB IIPHU PELIEHUU 33/1a4;
NPUMEHSTh YpaBHEHUE IUIOCKOCTU, (POPMYIY PACCTOSHUS MEXAY TOUYKAMH,
ypaBHEHHE c(hepbl IPU PEIICHUH 3aa4;

MIPUMEHSATH BEKTOPHI U METOJ] KOOPAUHAT B IPOCTPAHCTBE IPH PELICHUH 3aa4.

Hcm opusi mamemamuKku

Nmeth mpencraBiieHHEe O BKIJIAJE BBIJAIOIMIUXCS MaTEMaTUKOB B pa3BUTHE
HAYyKU;
MOHUMATh POJIb MaTEMaTUKU B pa3BUTUH Poccun.

Memoovt mamemamuxu

Mcnonp30BaTh OCHOBHBIE METOJIbI I0KA3aTENbCTBA, MPOBOAUTE JOKA3aTEIbCTBO
Y BBIIIOJIHATH ONPOBEPKEHNUE;

IPUMEHSATh OCHOBHBIE METOBI PEILICHUS MAaTEMATUYECKUX 3a1a4;

Ha OCHOBE MaTEMaTHMYECKHX 3aKOHOMEPHOCTEW B IPUPOAE XapaKTepU30BaTh
KpacoTy M COBEPILIEHCTBO OKPY’KAIOIIEr0 MUPa U IPOU3BEICHNUN UCKYCCTBA;
NPUMEHATh  MNPOCTEHMIIME  MPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI [TPU PEILICHUH MAaTEMATUYECKUX 3a/1a4;
[OJb30BAThCA MPHUKIAJHBIMU IpOrpaMMaMM M HpOrpaMMaMU  CHMBOJIBHBIX
BBIUUCIICHUH [ UCCIIEI0BAHUSI MATEMaTHYECKUX OOBEKTOB.

OOvyyarommiics Ha 0a30BOM YPOBHE MMOJIYYUT BO3MOKHOCTH HAVUUTHCH .

YQucna u e bIPAIICCHUA

MOKa3aTeNbHbIE U JIOTapu(PMHUUECKUE YpPaBHEHUS U HEPAaBEHCTBA, IPOCTEUIINE
MppaluMOHAIbHBIE W TPUTOHOMETPUYECKHWE YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI;

UCIIOB30BaTh  METOAbl  PELICHUS  yPAaBHEHHUW: NPUBEICHHE K  BUAY
IPOU3BEICHUE PABHO HYIIO» WIM «4aCTHOE PABHO HYJIO», 3aMeHa
IIEPEMEHHBIX;

UCII0JIB30BATh METOJI UHTEPBAJIOB IS PELICHUSI HEPABEHCTB;

UCIOJIb30BaTh TpadUuecKuil MeTO AJi NMPUOIMKEHHOTO PEIICHUs] YpaBHEHUN
Y HEPABEHCTB;

n300paxaTb Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOKECTBO pEIIeHUH
MPOCTEUIINX TPUTOHOMETPUUECKNX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATh OTOOp KOPHEH ypaBHEHUH WM pEIICHUH HEPaBEHCTB B
COOTBETCTBHHM C JOMOJIHUTEIbHBIMA YCIOBUSMH U OTPAHUYEHUSIMU.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

COCTaBIAAITh W pPEIIaTh YPAaBHEHUS, CUCTEMBl YPABHEHUN M HEPABEHCTBA IpU
pElIeHUH 3aj1a4 JPYTUX YYEOHBIX MMPEIMETOB;

HCIIOJB30BaTh YPABHEHMS M HEPABEHCTBA JUISI NOCTPOCHMS U HUCCIEHOBAHUS
IIPOCTENIINX MATEMATUUYECKUX MOJEJIEH PEaIbHbIX CUTYyallui WINA IPUKIIAJHBIX
3ajad;
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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;

33



— 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).

34



ConeprxaHue TUCHUIIMHBI (2344)

1 cemecTp

BBenenue (24)

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

Pa3ButHe nousitus o yucJe (84)

Paszgutne mnoHATHs 0 uyucine llenble, pamnMoHaNbHBIE, WPPALUOHAIBHBIE,
JNEUCTBUTENbHBIE Yuciaa. MoAynb NEeUCTBUTENbHBIX uucen. [lpubnmkeHHbIe
BbluncieHus. KommiekcHsie uncina. JIedcTBUS HaJl KOMIUIEKCHBIMUA YHCIIAMH.
IIpakTuyeckoe 3ansaTHeNel,2 «ApudmeTuyeckue AEUCTBUS HaJl YHCIAMH,
HAXOXKJIEHUE MPUOIMKEHHBIX 3HAYEHUN BEJIMUMH M MOTPEITHOCTEH BBIUUCICHUH,
CPaBHEHUE  YHUCJIOBBIX  BBIpOXECHHI», «ApudmeTnueckue  JIEHCTBUS  C
KOMILIEKCHBIMH YHCIIAMU.

KopHu, crenenu u jjorapudpmsi (204)

KopHr HaTypasbHOM CTEIEHM W3 4Yucaa ©W  MUX cBoucrBa. CreneHn ¢
palMOHAIBHBIMM TIOKa3aTeAMU, UX CBoOMCTBa. CTENEHU C JIEMCTBUTEILHBIMU
nokazarensiMu.  CBOWCTBA  CTENEHUM C  JCHUCTBUTENBHBIM  ITOKA3aTEIIEM.
[Toka3zaTenbHast, Torapupmuueckas GyHKUUHA U UX CBOMCTBA.

IIpakTnueckoe 3ansaTue 3: ««JlelCcTBUS CO CTENEHAMHU U KOPHSIMU, BBIYUCIICHUE
U cpaBHeHHE KopHe»». «lIpeobpazoBaHusl BbIpaKE€HUH, COAEPIKAIIMX CTEICHM.
«IIpeobpazoBanue anredpanyecKux BBIPAXKEHUM. [IpeoOpazoBanue
pallOHAJIbHBIX, UpparmoHaIbHbIX CTEIECHHBIX, ITOKAa3aTEIbHbBIX 151
Jorapu(pMUUECKUX BBIPKECHHI.

OcHoBHOe jorapuMUYECKOe TOXJIEeCTBO. JlecaTMuHBIE U  HaTypajbHbIC
norapudmel. [IpaBuna neicteuii ¢ morapudmamu. Ilepexon kK HOBOMY OCHOBaHHUIO.
Haxoxaenue 3HaueHuii Jjoraprudpma no npou3BoJIbHOMY OCHOBAHUIO.
IIpakTuyeckue 3anstus 4,5: «BrruuciaeHnue u cpaBHeHue jgorapupmos. Pemienue

MOKa3aTeJIbHbIX, aorapu(pMUIECKUX ypaBHEHUI u HEPaBEHCTBY.
«CamocTosrenbHas padota o teme «KopHu, cTeneHu u iorapudmsiy.

IIpsimble u muI0CKOCTH B pocTpancTie (1449)

Crepeomerpus. Axcuombl. CrnenctBusa. B3zauMHOE pacnoyioxkeHHUE ABYX MPSIMBIX
B IpoctpaHcTBe. llapammenbHocTs mnpsMoW U 1iockocTtH. [lapamiensHOCTH
miockocrer. IlepneHauKkyasspHOCT NpAMOM M IUIOCKOCTU. llepneHaukymnsp u
HAKJIOHHAs. YTOJI MEXAY NPAMOU U IIJIOCKOCTHIO. JIByTpaHHbBIN Yroy. YToa MexIy
IJIOCKOCTAMM.  [leprneHauKyIsIpHOCTH  IBYX  INIOCKOCTEW. I'eomerpuueckue
npeoOpa3oBaHus ~ MPOCTPAHCTBA:  MapajUieNbHBIA  MEPEHOC,  CHUMMETPHS
OTHOCHUTENBHO  IUIOCKOCTH.  IlapamnensHoe — mpoektupoBanue.  [lmomans
OpPTOTOHATBHOU MpoeKIu. M300paskeHne MpoCTpaHCTBEHHBIX (UTYD.
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IIpakTH4yeckoe 3anaTue 6: [Ipr3Haky B3aMMHOIO PACIOJIOKEHUS MPSAMBIX. YTOJI
MEXIy HpsAMbIMH. B3aumMHOE pacnojio)KeHHE IMpsAMBIX U IUIOCKOCTEW.
[lepnenauKyIIp U HaKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY MPSMON U IIJIOCKOCTBIO.
TeopeMbl O B3aMMHOM pacCIOJIOKEHUHU INPSAMON M IUIOCKOCTH. Teopema o0 Tpex
neprneHauKysipax. [Ipu3Haky M CBOMCTBA NapaJICNbHBIX U IEPIEHIUKYIISIPHBIX
IUIOCKOCTENW. PaccTossHME OT TOYKM 0 IUIOCKOCTH, OT MPSAMOW 10 IUIOCKOCTH,
PACCTOSTHUE MEXIY IUIOCKOCTSAMM, MEXIY CKPEIIMBAIOIMIMMH NPSIMBIMHA, MEXIY
IPOU3BOJIBHBIMU (pUrypamu B mpocTpaHcTBe. llapamnenbHoe MpoeKTHpOBaHUE U
ero cBoucTea. Teopema 0 MIOMWIAAM OPTOTOHAIBHON NMPOEKIUU MHOTOYTOJIBHHKA.
B3anmHoe pacosokeHne mpoCcTPaHCTBEHHBIX QUTYD.

IIpakTnueckoe 3ansaTue /. CamocrtosiTenbHas pabota mo TeMe «llpsmbie u
IJIOCKOCTH B MPOCTPAHCTBEM.

demMeHTbl KoOMOMHATOPpUKHU (104)

OcHOBHbIE MOHATUS KOMOMHAaTOpuku. Mcropus pa3BUTUS KOMOMHATOPUKH,
TEOPUU BEPOSATHOCTEH M CTATUCTUKM M MX POJb B pa3IUuHbIX cdepax
YEJIOBEYECKOW JKU3HEIACATENIBHOCTH 3aJadyd Ha IIOJCYET YHUClIa Pa3MEIICHHM,
MEepeCcTaHOBOK, codyeTaHuW. PemieHue 3amau Ha miepebop BapuaHToB. Dopmyna
ouHomMa HprotoHa. CBolicTBa OMHOMHHAJIBHBIX KO3((UIMEHTOB. TpeyrojbHUK
[Tackans.

IIpakTuyeckune 3anatus 8,9 : «lIpaBunma komOuHatopuku. Pemenue
KOMOMHATOPHBIX 3amauy». «Pa3melieHus, COUeTaHus U NEPEeCTaHOBKW». «buHOM
Herotona u tpeyronbauk Ilackans. [Ipukiiannasie 3agauny.

Koopaunarel u BekTopsbl (104)

[IpssmoyronbHas (mekapToBa) cUCTeMa KOOpAWHAT B mpocTpancTBe. Dopmyna
PACCTOSIHUSL MEXAY JIBYMs TOYKaMU. YpaBHEHHUS CEpbl, MIOCKOCTH U MPSIMOHU.
Bektopel. Monyns BekTtopa. PaBeHCTBO BeKTOpoB. (CllOXEHHE BEKTOPOB.
YMHOKEHHE BEKTOpAa Ha 4uCio. Pa3iiokeHne BEKTOpa MO HANpaBJICHHUSM. YTOI
MeXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUM MAaTEMAaTHUYECKUX H
MIPUKJIAIHBIX 3a]1a4.

IIpakTnueckoe 3ansaTue 10: «Bekrtopsl. [leiictBua ¢ BekTopamu. [lexapToBa
CUCTEMA KOOpAMHAT B MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, CQephl,
IJIOCKOCTH. PaccrosHue mMexay Toukamm». «/lefcTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
KooparHataMy. CKalsIpHOE IPOM3BEIECHUE BEKTOPOB. BEKTOpHOE ypaBHEHUE
IpSAMOM M IIIOCKOCTH. VCmosib30BaHME BEKTOPOB IIPH JIOKA3aTENIbCTBE TEOPEM
CTEPEOMETPUNY.

IMpakTuyeckoe 3ansaTuel6: CamocrositenpHas paborta mo Teme «KoopauHaTel u
BEKTOPBI»

OcHoBbI TpUTroHOMeTpHH(44)
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OcHoBHble nOHATHS. PaguanHas mepa yria. BpamarensHoe nsukenue. Cunyc,
KOCUHYC, TAaHI€HC M KOTaHreHc uucia. OCHOBHBIE TPHUTOHOMETPUYECKHE
toxaecrsa. Popmynsl npusencHUs. Dopmynsl ciaoxeHHus. POpMyINbl yIBOCHUS
DopMyJIbL IIOJIOBUHHOTO yria. IIpeobpa3oBanus IIPOCTENIINX
TPUTOHOMETPUUYECKHUX BBIPAKCHUI.

KoncyabTanmuu (84)

CamocrosiTesibHast padoTa (264)

1 cemecTp — 1 depeHUPOBAHHBIN 3a4eT

2 cemecTp
OcHoBbI TpUTOHOMeTPUH(NIPOAOIKeHUE) (144)
[IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUYECKHX (GYHKIUNA B TPOU3BEACHUE U
MIPOU3BEICHUS B CYMMYy. BBIpa)keHHE TPUTOHOMETPHUYECCKUX (QYHKIIUHA dYepe3
TaHT€HC MMOJIOBUHHOTO apryMEHTA.
IpakTnueckue 3anaTusill, 12: Panuanaslili MeTO1 U3MEPEHHUS YIJIOB BpaIlleHUs U
CBSI3b C IpagycHOM Mepoii. OCHOBHBIC TPUTOHOMETPHUUYECKHUE TOXKIECTBA, (hOPMYJIbI
CIIOKCHHMS, YIBOCHUS, ITpeoOpa3oBaHUe CYMMbI TPUTOHOMETPUYCCKUX (DYHKIIMHA B
MIPOU3BEICHUE, TPeoOpa3oBaHUE MPOU3BEICHUS TPUTOHOMETPUICCKUX (DYHKITUN B
CyMMYy.
Tpuronomerpuueckrue GyHKIMH U UX CBOMCTBA. TPUTOHOMETPHUYECKHUE YPABHCHUS
¥ HepaBeHCTBA. [Ipocreifime TpUTOHOMETPUYECKHE YPAaBHEHHsS W HEPaBEHCTBA.
OOpatHbie TpUuroHOMeTprudecKue QyHKINN. APKCUHYC, apKKOCHHYC, apKTaHTCHC.

IIpakTnueckoe 3ansitme 13,14,15: Ilpocreiimmme  TpUrOHOMETPUYECKUE
ypaBHEHUs U HepaBeHCTBA. OOpaTHBIE TPUTOHOMETPUIECKUE (PYHKIIHH.
IIpakTuyeckoe 3ansaTue 16: Konrponbhas pabora no teme «OCHOBHBIE MOHSATHS
TPUTOHOMETPHI)

dDyHKnuu, uX cBoiicTBa u rpapuxu(124)

OOnacte ompeneiaeHuss U MHOXECTBO 3HaueHud. CBoiictBa  (yHKUUU:
MOHOTOHHOCTb, Y€THOCTb, HEUETHOCTb, OTPAHUYECHHOCTh, TMEPUOIUYHOCTb.
[TpoMexyTku BO3pacTaHus W yOBIBaHWsS, HAHOOJbIIICE W HAMMEHBIIICE 3HAUCHUS,
TOUKH 3KcTpemyma. ['paduueckas mHTepmnperanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBHCHMOCTEH B pEANbHBIX MPOIeccax W SBICHUAX. ApudmeTndeckue oneparuu
Haa Qynkmusmu. Cnoxnas ¢yHkiusa. lloHstue o HempepbIBHOCTH (YHKIUH.
Oo6patHbie pyHkuuu. CTeneHHble, TOKa3aTelbHbIe, Jorapu@MudIecKue u
TpUTOHOMETpHUUecKre PyHKIUU. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.
[Tpumepsl 3aBUCHMOCTEH MEXAY MEPEMEHHBIMH B pEANbHBIX Ipoleccax u3
CMEeXHbIX gucuumimH. Omnpenenenue ¢yHkuui. MccnegoBanue (yHKUIUU.
CBoiicTBa JTUHEWHOMN, KBaIpaTUYHON, KyCOUYHO-JIMHEWHOW U JAPOOHO - JIMHEWHOU
dbynknuii. HempeppiBHBIE U IepUOANYECKUE (HYHKITHH.

I'paduk ¢yHxuu, nocrpoeHue rpa@ukoB (GyHKUIMNA, 3aJaHHBIX PAa3TUYHBIMU
cnocobamu. IIpeoOpazoBanusi rpadukoB. [lapannenpHbli TEPEHOC, CUMMETPHUS
OTHOCUTEJIBHO OCel KOOPIHUHAT, U CUMMETPHUsSI OTHOCUTENILHO Havajla KOOpJIMHAT,
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CUMMETPHSI OTHOCHTEIBHO TMPSMON y=X, PACTSDKCHHE M CXATHUE BIIOJb OCEH
KOOpJMHAT.

IpakTnueckue 3anusitus 17, 18,19: «IloctpoeHue u ureHrue rpa@ukoB QyHKITUH.
UccnenoBanne ¢ynkuuu. CBoiicTBa U rpaduku CUHYCa, KOCHHYCA, TaHT€HCA U
koTanreHca. O6patnbie GyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
byukiuny. «[IpeobpazoBanus rpaduka GyHKIIUN)

IIpakTuyeckoe 3anstue 20: CamocrositenbHas padoTa 1no teme «DyHKIUHU, UX
CBOMCTBA U TpadUKI»

MHororpanHiuKky U KpyrJisbie Tejaa (144)

Bepmunel, peOpa, rpaHn MHororpaHHuka. Pa3BepTka. MHOrorpaHHbl€ yrJibl.
Breimyknsle MHOTOrpaHHMKH. Teopema Oiniepa. Ilpusma. Ilpsmas u HakimoHHas
npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [Mupamuna. [IpaBunphas
nupaMuja. YcedeHHas nupamuga. Terpasap. Cummerpun B KyOe, B
napajuienenunene, B npusme u nupamuae. Cedenus Ky6a, Npu3Mbl U TUPAMUIBL.
[IpencraBieHre O MNpaBUIbHBIX MHOTOIPAaHHUKAX (TeTpa’np, KyO, OKTasap,
nonexkayap u uxocadyp). Oo6bem u ero uzmepenue. Murerpanphas Qopmyia
oobema. dopmynbl 00beMa Kyba, MPSAMOYTOJIBHOTO MapajlielenuIena, Ipu3Mbl,
UUJIMH]PA.

IIpakTnueckoe 3anaTue 21,22 «Paznuuynpie Buapl MHOrorpaHHukoB. Hx
n3o0paxxkenus. CeueHusi, pa3BepTKM MHOTOIPaHHUKOB. [lnomags MOBEPXHOCTH.
Buasl cummerpuii B npoctpancTBe. CUMMETpHsST MHOTOTPaHHUKOB. Bberuucienue
IIOIAACH U 0OBEMOBY.

[umuaap w  koHyc. YceueHHbI koHyc. OcHOBaHuEe, BbICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyromias, pa3Beprka. (OceBble CEYEHUS U CEUYEHUS
napajuienbHble ocHoBanuio. [lap u cdepa, nx ceuenus. KacarenbHast minockocTs K
cepe. Popmyibl 00beMa koHyca. DopMyIibl IUIOMIAAM TOBEPXHOCTEN IUIUHAPA U
koHnyca. ®opMynel o0beMa mapa u miomanu chepsl. [logodue Ten. OTHOMCHUS
TJIOIIACH TOBEPXHOCTEH U 00BEMOB TeE.

IIpakTuyeckoe 3anstue 23,24: Iliomans MoBEepXHOCTH. Buabl cumMmerpuil B
npoctpancTBe. CuMMeTpus Tea BpauleHus. Boraucnenue miomazaeit 1 00beMoB
IMpakTuyeckoe 3ansitue 25: KontponsHas padora mo temMe «MHOTOTpaHHUKH U
KpYTJIBIE TETIa

Hauana maremaTu4eckoro ananausa (244)

CnocoObl 3aaHusi U CBOMCTBAa YHUCJIOBBIX TMoOciefoBaTenbHOCTed. [loHsATHE O
npenene  nociefoBatenbHOCTH.  CylllecTBOBaHME — MpeJesia  MOHOTOHHOM
OTPaHUYEHHOW mociegoBaTeabHOCTH. CyMMHUpOBaHUE MOCIEAOBATEILHOCTEH.
beckoneuHno yObIBaroias reoMmeTpudeckasi mporpeccus U ee CyMmma.
IIpakTuyeckoe 3ansaTHe 26: «YUuncnoBas MOCIEIOBATEIHLHOCTh, CIIOCOOBI €€
3a/1aHus, BBIYUCIICHUS YJICHOB MOCJIE0BaTEIHLHOCTH. [Ipenen
MoCJIeIOBaTEILHOCTH. beCckoHeUHO yOBIBaIOIIasi TeOMETpHIECKas IPOTPECCHSI.
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[TonsiTue 0 mMpou3BONHON (PYHKIMU, €€ TEOMETPUUECKUI U (PU3HUECKUN CMBICI.
VYpaBHeHue kacaTenbHOU K rpadguky GyHkuuu. [Ipou3Bo/iHbIE CyMMBI, pa3HOCTH,
poU3BeJeHUs, 4acTHOro. [Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
[IpumMeHeHne Npou3BOIHON K MCCIIeIOBaHUIO0 (DYHKIMM U TTOCTPOSHUIO TpadUKOB.
[IpousBoansie oOpaTHOM GyHKIMM U KoMmmo3uuuu GyHkuuu. [Ipumeps
WCIIOJIBb30BaHUsl MPOU3BOJHOW [ HAXOXICHUS HAWIY4IlIEr0 pEIICHUS B
NPUKIAAHBIX 3a7adax. Bropas npousBojHasi, e€ reoMeTpuueckuil U (pu3nuecKuit
cmbica. Haxoxaenne ckopocTu Ajist mpoliecca, 3aJaHHoro (popmyson u rpadukom
IIpakTnueckune 3anarus 27,28,29: «llpousBoaHas, MEXaHHYECKUU U
T€OMETPUUECKUN CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOM B 0OIIEM BHJE.
[lpaBuna wu  Qopmynsl  auddepeHnupoBanus, TabIUIA  MPOUIBOTHBIX
aneMeHTapHbIX (QyHKuui. MccnenoBanve (yHKUIMM € MOMOIIBIO ITPOU3BOJIHOM.
HaxoxneHue HanOobIIero, HAMMEHBIIETO 3HAYEHHS U SKCTPEMAJIbHBIX 3HAYECHUN
GyHKITUN.

IIpakTuyeckoe 3anstue 30: Pemenue 3anay. CaMmocrosiTenbHas padoTa 1o TeMe:
«IIpousBoiHast QYHKIIUI

Wnterpana u mnepBooOpasHasd. [IpuMeHeHWe oOmpenesieHHOro HWHTerpana Jajs
HAXOXJECHHUS IUIOMIAAW KPHUBOJUHEHHOW Tpaneuuu. @Popmyna Herotona-
JleitOHuna. IlpumMepsl npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPUH.
IpakTnueckue 3ausatusa 31,32,33,34: «HaxoxkaeHue 1epBOOOPA3HBIXY,
«Teopema Hbrorona-JleiiOnuna. IlpumeHeHne wuHTErpasa K  BBIYHMCICHHUIO
(bU3UYECKUX BEJIMYMH U TUIOLIATEH».

JIeMEeHThI TEOPUHU BEPOSITHOCTEH U MATEMATHYeCKOU cTAaTUCTUKHA (104)

CoObITHE, BEPOSITHOCTH COOBITHS, CJIOKEHHE U YMHOXXEHUE BEpPOSTHOCTEH.
[TonsiTue 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAs CiydaiiHas BEIMYMHA, 3aKOH €€
pacnpeneneHus. YucaoBble XapaKTEPUCTUKU JTUCKPETHOM CIyYaulHOM BEJIMYUHBI.
[TonsiTue o 3aKkoHE OOIBIINX YUCEN.

IIpakTnueckoe 3ansaTue 35: «Kilaccuueckoe omnpeneneHue BEPOATHOCTH,
CBOWCTBA BEPOSITHOCTEW, TeOpeMa O CyMME BEpOSATHOCTEW. Brruncienue
BeposiTHOCTEW. [ [pukinannbie 3aqaum».

DneMeHThl MaTeMaTH4ecKoW craTtucTuku [IpencraBneHue maHHBIX (TaOJUIIEI,
IuarpaMMmbl, TpauKd), TeHepalibHas COBOKYNHOCTb, BBIOOpKa, CpelHee
apupmeTnueckoe, Meauana. [loHsTue o 3amauax MaTeMaTHYECKONW CTATUCTHKHU.
Pemenre npakTuiyeckux 3aj1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOOB.
IIpakTuueckue 3anstua 36,37,38: «lIpencraBieHue 4YUCIOBBIX JaHHBIX.
[Tpuknagueie 3amaumny, «PelieHne MprUKIaaHbIX 3a1a9».

YpaBHeHusi U HepaBeHcTBa (144)
ParonanbHble, UppalMOHAIbHBIC, IMOKA3aTebHbIE W TPUTOHOMETPUYECKHE

YpaBHCHUA U CHUCTCMBI. PaBHOCHIBHOCTD ypaBHeHHﬁ, HCPaBCHCTB, CHCTCM.
OcHOBHBIC IMpHUEMbI UX PCHICHUA (paSJ'IO)KeHI/Ie Ha MHOXHUTCIN, BBCACHHUEC HOBBIX
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HEW3BECTHBIX, MOJCTaHOBKA, Trpaduueckuii merom). Mcmonp3oBaHWe CBOWCTB U
rpadukoB GYHKIMMA PU PEIIeHUH YpaBHEHUH.

IpakTnueckue 3ansaTus 39,40: Kopau ypaBHeHuUit. PaBHOCUIIBHOCTh YpaBHEHUH.
[IpeoOpa3zoBanue ypaBHeHHil. OCHOBHBIE NPUEMBI pElICHUsI YypaBHEeHU. Perenue
cucteM ypaBHeHUH. Mcrnonb30BaHue CBOMCTB U rpadukoB HYHKIMMA I pEIIeHUs
YpaBHEHUI U HEPABEHCTB.

PanyonanbHble, WppalMOHANIbHBIE, IOKA3aTEIbHBIE UM TPUTOHOMETPHUYECKHUE
HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PELICHUS.

IpakTnueckne 3ansaTus 41: Merong wuHTepBasioB. HM300pakeHue Ha
KOOPJIMHATHOM IUIOCKOCTH MHOKECTBA PENICHWM YPABHEHWM W HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpakTuyeckue 3ansaTusi 42: CamocrostenpHas padbora no Tteme: «Pemienue
YpaBHEHUI U HEPABEHCTB

KoncyabTanmuu (84)

CamocrosiTesibHast padoTa (364)

2 cemecTp — JK3aMeH

Y4yeOHO — MeTOAUYECKOE O0ecTIeueHne
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1.  A.A. Jlamasn Maremartuka, [371€KTpOHHBIN pecypc|: yueOHuK. - M.:
NH®PA-M,2019. -544c.- pexxum nocryma: http://znanium.com

2.  A.A. Jlagasa Marematuka, cOopHuK 3aaa4d o Matematrke M.: UHOPA -
M,2019. -352c. - pexxum goctyma: http://znanium.com

3. M.I. TI'mnapoBa Marematnka JJisi MEIUITMHCKUX KOJUTeKeH: Yueo.
nocobue PoctoB u//I: ®enukc, 2021

IlepedyeHb 10MOJTHUTEIBLHOM JIUTEPATYPHI
bammvakos M.M. Maremaruka. Yueonuk s HITO u CIIO. - M.: 2012
2. KOxno H.C. Matematuka (97€KTpOHHBIN pecypc), yaebnuk  M.:HUL]
NH®PA-M,2021 http://znanium.com
3. Kpyrmukora O.B., Matseesa E.B. Maremaruxka: METO/I. yKa3aHus
Xabaposck: Uza-so IBI'VIIC, 2016

=

Ilepedyensb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

"NurepHer"
1. «YuuBepcurerckas oudmuoreka ONLINE» http://biblioclub.ru.
2. «DJEeKTpOHHO-OMOIMOTEUHas cucTeMa  http://znanium.com
3. DiaexTpoHHO-OMOIMOTEeUHas cructeMa «Jlanby https://e.lanbook.com
4. DnexktponHas oopasoBatenbHas cpena JIBI'YIIC  https://Ik.dvgups.ru
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Y4e0HO — TEeMAaTHUYECKUI TIJIAH

Homep Tema KoauvecTBo
TeMbI 4acoB
1 cemecTp
1. Baenenue 2
2. Pa3Butre noHsATHS O YKCTE 8
3. KopHu, crenenu u norapudmsl 20
4, [IpsiMbIE 1 TIOCKOCTH B TPOCTPAHCTBE 14
S. DneMeHTbl KOMOMHATOPUKH 10
6 Koopaunatel 1 BEKTOpBI 10
7 OCHOBBI TPUTOHOMETPUH 4
8. CamocrosTenpHas paboTa 26
Q. Kouncynprammu 8
10. ®opmMma arTecTanuu - TupPepeHIIMPOBAHHBIN 3a4eT
2 cemecTp
11. OCHOBBI TPUTOHOMETPHUH (TIPOJAOTHKEHHE) 14
12. @DYyHKIMHU, UX CBOWCTBA U rpapuKu 12
13 MHOrorpaHHHKHU U KpyIJIbIE TEJA 14
14, Hauana MaremaTuyeckoro aHaiansa 24
15. DJIEMEHThl TEOPUM BEPOSTHOCTEN M MAaTEMaTUYECKOU 10
CTaTUCTUKHU
16. VYpaBHEHUS 1 HEPABEHCTBA 14
CamocrosTenpHas paboTa 36
17. Koncynpranuu 8
18. [IpomexxyTounast arrectanus B popMe dK3aMeHa
Hroro 234
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A.A. Jlanasa Marematuka, cOopHuK 3a1a4 1o Matematrke M.: UHOPA-M,2019. -352c. - pexxum goctyna: http://znanium.com

TemaTH4yeckoe INIAHUPOBAHUE

Martematuka (2344, 44 B HeeJ110)
A.A. lanasa Marematuka, [3J1IeKTpOHHBIN pecypc]: yueOHuk. - M.: UHOPA-M,2019. -544c.- pexum goctyna: http://znanium.com

M.I". I'msipoBa MaremMatuka JJi1 MEIMIIMHCKUX KoJiemkei: Yue6. mocooue Poctos v//1: dennkc, 2021

Ne Ilnanupyemsble pe3yJbTaThl 00yUYeHHSs Buabi
Koua Joma Py Pe3y y " A
Ne -BO HIHee
Coaepxxumoe marepuajia (opmbl
ypo | 1aco 3alal | TTpenmernble MeranpeameTrHbie KOHTPO
Ka |B e
Js
I cemecTp
1. A.A. Jlanasa MaremaTuka, [3J1eKTpOHHBIN 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 (24)
PerynsaTuBHbIe:
OIICHUBATH
MPaBUILHOCTD
BEIIIOJTHEHUST NEeUCTBUU
BBenenne. MaremaTrka B HayKe, TEXHUKE, YKOHOMHKE, N
> O3HAaKOMUTKCS C IENISIMUA U | HA YPOBHE aJe€KBAaTHOM
WHOOPMANMOHHBIX ~ TEXHOJOTHSX W MPAKTUICCKOU [3] N TR————— PETPOCTICKTHBHOI
1 2 nesiteabHOCTH. Llenmn u 3amaum M3ydeHUs MaTeMaTUKH O MATEMATHKH TIPH OCBOCHWH | OTICHKH. YO
npu ocBoernu mpodeccuit CIIO wu cnermanproctei | 1 npodpeccnit CIIO u To3HABATEIbLHLIC:

CIIO.

creranpuocreit CI1O

CTPOUTH pPEYEBOE
BbICKa3bIBaHHE B
YCTHOM U MUCBMEHHOMN
dopme.
KoMMmyHuKaTHBHBIE:
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KOHTPOJINPOBATh
JICHCTBHUS ITapTHEpa

Pa3BuTHe MOHATHSA 0 yHncje (84)

[1]
I'n.1,2
PazButue nounstus o uncne L{envie, parmoHaibHbIE,
UppalMOHalIbHEIE, JEHCTBUTENbHBIE YKcia. MoxyIib §1.1-
NEeHCTBUTENBHBIX yncen. [IpubnmkeHHbIe BHIYMCICHHS. 16,21
[1]
KommnekchHeie uncna. [leiicTBUs HaJ KOMIUIEKCHBIMU ['n.16§
YHUCIIAMU. 16.1-
16.4
IIpakTuyeckoe 3ansaTue 1
3 [2]
«ApudmeTndeckue IeHCTBUS HAJl YUCTIaMHU, 2129
. i) . i)
HaxO0>KJICHUE MPUOIMKEHHBIX 3HAYCHUHN BEJTUYHH U 29232
.23,2.
MOTPEITHOCTEN BBIYMCIIEHUM, CPABHEHHE YHCIIOBBIX 29
BBIPAKCHUI»
[2]16.1
IIpakTnuyeckoe 3ansiTue 2 «Apudmernueckue 16.8,16
IENCTBHS C KOMIUIEKCHBIMHU YHCIAMUY) 9,16.
12

Brinonnsate
apudmeTnueckue AeUCTBUS
HaJ1 YUCJIaMu, co4eTas
YCTHBIE U MUCbMEHHBIE
npuembl opmynupoBaTh
CBOMCTBA U ITPU3HAKU
JEIMMOCTH LIETIBIX YHCe
Ha HATypaJbHOE YUCIIO.
[IpumeHsTH npU pereHnu
3a/1a4 Ha olpesiesieHue
(hakTa JeNMMOCTH YHUCEIL.

Pewate 3a1aun Ha
HaXO0XJIEHUE OCTaTKOB OT
JIETICHUSI YMCIIOBBIX
BbIpa)keHU. Pemars
JUHENHbIE, KBaJIpaTHbIC U
JTPOOHO-pAlMOHATIBHBIX
YpaBHEHUI U HEPABEHCTBA.
Pemate 3amaun ¢ momMoIpro
YUCIIOBBIX HEPABEHCTB U
YpaBHEHUH C OAHOMN
IIEPEMEHHOM.

BLIo1HATE BEIUHCIEHUS C
KOMITJIEKCHBIMH YU CIIAMHU:
CJIOKCHHC, BBIYUTAHHC,
YMHOXEHHE, JelIeHUE.
N3o0paxkaTh KOMIIJIEKCHBIE
Yyclia TOYKaMU Ha

PeryasituBHbie:
OIICHUBATH
MPaBUIBHOCTh
BEIIIOJIHEHUST NelCTBUU
Ha YPOBHE aJIEKBaTHOM

PETPOCIIEKTUBHOM
OLICHKH.
Ilo3naBaTeabHBIE:
CTPOUTH peueBoe
BBICKA3bIBAHUC B

YCTHOM M THUCbMEHHOMH
dopme.
KomMmyHnkaTuBHbIC:
YUUTBIBaTh pa3HbIE
MHEHUS U CTPEMUTHCS
K KOOpJIUHALINH
Pa3IUYHbIX TO3ULUHI B
COTPYJIHUYECTBE.

YO

YO P3

I13 P3

I13 P3
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KOMIUIEKCHOM IUIOCKOCTH.
Haxonuts kopHH
KBaJIpaTHbIX YPaBHEHHH C
OTPULIATEIILHBIM
JUCKPUMHHAHTOM.

KopHn, crenenu u jsjorapudmsoi (204)

[1]

I'n.6
KopHu HaTypanpHOHN CTENEHU U3 YUClIa U UX CBOMCTBA.
6 CTenenu ¢ palyuoHaabHLIMK OKA3ATENIAMM, HX §6.1-
CBOICTBA. 6.2
[1]
Crenenu ¢ AeiicTBUTENbHBIMY MOKa3aTensamu. Coiictpa | [71.6
v CTENEHHU C ACUCTBUTEIbHBIM [TOKA3aTEIEM. $6.3-
[TokazarenbHast, torapudmudeckas QyHKIMH U UX 6.4
CBOMCTBA.
y [2]
8 «JleficTBUS CO CTENEHSIMU U KOPHSIMH, BBIYHCIIEHUE U 6.16.9
v . k) . k)
CPaBHEHHE KOPHEW».
P P 6.23
y [2]
9 «IIpeobpazoBanus BeIpaskeHHH, coepKalx 6.19
CTEIICHU. '
6.26
IpakTuyeckoe 3anaTue Ne3 «I[IpeobpazoBanue 2]
10 anredbpanveckux BoipaxkeHuil. [IpeoOpasoBanue 6.15
paloOHaIbHBIX, UPPALMOHAIIBHBIX CTETIEHHBIX, 6. 44

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘{eCKI/IX BLIpa)KeHPIfI».

dopmyIUpOBaTh
ompeNieJiecHue  KOpHS U
CBOMCTBA KOpHEH.

Broruncnare u CpaBHHBATb
KOpHH, JIeJiaTh TPUKUAKY
3HAYCHUSA KOpH:.
[Ipeo6pa3oBbIBaTH
YUCIIOBBIE U 6YKB€HHI)IC
BBIPOKEHUS, COJICpIKAIIHIC
CTCIICHU u pagvuKalbl.
3anmuceiBaTh KOPEHb N-i
CTCIICHU B BUIAC CTCIICHU C
JIpOOHBIM TOKa3aTeleM H
Ha000pOT.

PeryasituBubie:
OLICHUBATh
MPaBUIBHOCTh
BBITIOJIHEHHS] JEUCTBUI
Ha YpOBHE aJICKBaTHOM

PETPOCIIEKTUBHOM
OLICHKH.
Ilo3HaBaTe/LHBIE:
CTPOUTH pedeBoe
BBICKA3bIBaHUE B

YCTHOM U TMCbMEHHOM
dopme.
KomMmyHnkaTuBHbIC:

KOHTPOJIUPOBATh
NEICTBHS MMapTHEpA.

YO

P3

P3

P3

I13 P3
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OcHoBHOE JorapumMuyecKoe TOXIECTBO. [lecsaTuunbie

[1]

U HaTtypayibHbIe orapudmel. [IpaBuna neiictBuii ¢ I'n.6
11 norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. $6.5 P3
Haxoxxnenue 3naueHnuit norapugma 1o npou3BoIbHOMY
OCHOBAHMIO.
H01<va3aTeana>1, norapupmuueckas QyHkous u ux | [1] DopMyIHpOBaTH
CBOHUCTBA. I'n.6 orpejeNieH e Jorapudma u
12 §6.7 MPUMEHATH OCHOBHOE YO
’ norapuMuIecKoe
TOKJECTBO. 3HATh CBOMCTBA
norapu()MoB 1 TEOPEMBI O
Permenune MOKa3aTeIbHbIX, norapupmuueckux | [1] noraprupmax, a TaKKe
YpaBHEHUH U HEPABEHCTB. .6 bopmyIisl Iepexosa ot
OJIHOTO OCHOBAHHS
13 N P3
§6.6 norapudMa K Apyromy.
[2]
IIpakTnueckoe 3ansaTHe 4 «BplunciieHne U CpaBHEHUE 6.45 6
14 norapu¢moB. Pemenne nmoxka3aTenbHbIX, 7'2 6’ 8'0 P3
norapuMUUECKUX YpaBHEHUH U HEPABEHCTBY. 5 ’90
15 IIpakTuueckue 3ansaTue 5 CamocrosTenbHas paboTa KP
1o TeMe «KopHu, creneHu u Jorapugmsbi».
IIpsimble u m10cKOCTH B IpocTpancTie (144)
1 ®opMynHpOBaTH OCHOBHBI
[1] OPMYIMPO OCHOBHBIC PerynsTuBHbIe:
I'n.8 aKCHOMEBI CTEPEOMETPUH. pa3IYAT CrIoco6 1
16 Crepeomerpusi. Akcuombl. CreacTBusl. . YO
P |Y il §8 B JloKa3pIBaTh CIEACTBUS U3 pe3yIbTaT AeHCTBHA.
: akcnoM. Pemate 3aaun Ha
8.3

NPHUMCHCHUC aKCUOM U

Ilo3HaBaTeJbLHBIE:
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[1]
I'n.8
17 B3anMHOE pacroioKeHue IPsIMBIX U TIOCKOCTEH §8.4-
8.6
[1]
I'n.8
18 VYron Mexay npsAMoH U INIOCKOCThIO.  JIByrpaHHBIN $8.11-
yroi. [lepneHauKyssip ¥ HAKJIOHHAS K TIOCKOCTH. 8 iZ
[1]
I'n.8
19 I'eomerpuueckue mpeodpa3zoBaHust IPOCTPAHCTBA. §8.13-
[TapannenbHoe NPOEKTHPOBAHUE. 8 i7
[1]
I'n.8
20 N300paxkeHre MPOCTPaHCTBEHHBIX (PUTYP HA IIIOCKOCTH. §8.17
271 IIpakTunyeckoe 3ansitue 6 Pemenue 3agay no Teme: [2]
«[TapannenbHOCTh NPSAMOM U IMIJIOCKOCTH, 8.46,8.

CJ'Ie,Z[CTBI/Iﬁ U3 aKCHOM.

dopmyIHpOBaTh
olpeziesieHue
HEePIECHIUKYISIPHBIX
MPSIMBIX, IIJIOCKOCTEM.
dopmyIUpOBaTh
olpeziesieHue
NEePIEeHIUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH.

BJIAJIETH OOLIMM
IPUEMOM PEIICHHS.

KOMMyHI/IKaTI/IBHbIe:

OBITh TOTOBBIM K
CaMOCTOATEIIbHON
nH(pOpMaInoOHHO-
IT03HABATEJIbHOMN
JeSITeTbHOCTH

YO

YO P3

P3

P3

I13 P3
YO
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«IlepreHIUKYyIIPHOCTH TUIOCKOCTEH. 57,8.66
29 IIpakTuyeckoe 3anaTue 7 CamoctosATeNbHas padoTa 1o KP
teme «I[IpsiMble 1 IIIOCKOCTH B IIPOCTPAHCTBEY.
JuemMeHTbl KoOMOMHATOPUKH (104)
[1]
OCHOBHBIE OHATHS KOMOMHaTopuKH. McTopus I'n.15 Perynisarusubie:
Pa3BUTHS KOMOWHATOPUKH, TEOPHU BEPOSITHOCTEH U YUHUTBIBATD TIPABHIIIO B
23 §15.1- | Pemars koMOUHATOPHBIE [UIAHUPOBAHUH U YO P3
CTaTUCTHKH U MX POJIb B Pa3IMUHBIX chepax 15.3
N : 3a/1a4K METOJI0M 1epebopa | konTpone crocobda
YEJIOBEUYCCKON KU3HECSITCILHOCTH
1 IO MIPaBUIIy YMHOXKCHUS | perieHus, pa3indyarb
Cosnasatb croco6 u pe3yabTaT
[1] MaTeMaTHYECKUE MOJICIH JICUCTBHSL.
. JISL pEIICHHYSI
®opmyna 6uHoma Herotona. CeolicTa In1s |AHP Io3HABATEILHBIC:
KOMOWHATOPHBIX 337134 C
24 OMHOMUHANBHBIX KO3 (HULIHEHTOB. TPpeyroabHUK 15.4 . OpPUEHTUPOBATHCS HA YO P3
§15. MOMOIIBIO TIOJICUETA YKcia
[Tackans. . pasHooOpasue
PasMeLICHMIE IEPECTAHOBOK | 1600608 pemers
U couetanuid. [IpuBoanTH 337184
[3] IpUMEpPBI CIy4aiHbIX,
94,95, AOCTOBCPHBIX H KoMmyHunkaTuBHbIe:
o5 IIpakTnueckoe 3ansiTue 8 «IIpaBrina KOMOMHATOPUKH. HEBO3MOKHEIX COGLITHIA. VIHTHIBATH PA3HBIE 13 P3
Pemenne KOMOMHATOPHBIX 3a/1a49». 96 3HATh ONPEIEIIEHUE CYMMBI | MHEHMSI U CTPEMUTHCS
Y TIPOU3BENICHUS COOBITUI. | K KOOPJIMHALUU
3HATh olpeaeeHue Ppa3INYHBIX HO3HHHI>1 B
[2] cOOBITHA B KJTaccuueckoMm | COTPYAHMICCTBE,
15.1,15 | nonumanuu. KOHTpOTMPOBATE
26 «Pa3mernenus, COYeTaHus U TIEPECTAHOBKI. 11 ACUCTBHS MapTHEPA. P3
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IIpakTuyeckoe 3ansiTue 9 «bunom HeroToHa u

[2]
15.38,1

27 TpeyroybHUK Ilackai. [Ipukiiagueie 3agauny». 5.41 113
Koopaunartel u BekTopsl (104)
1[}] 3 PeryasituBubie:
Koopaunatsl. [IpsamoyronpHas (1ekapToBa) cuctema o YAHUTBIBATD TPABIIIO B
28 KOOPJIMHAT B IPOCTPAHCTBE. PaccTosHue MeX Iy §3.8- @ TUIAHHPOBAHIH 1 YO
Toukamu. KoOpaMHAaThI cepeiMHbI OTPE3Ka. 3.10 OPYYIIPORAT KOHTpOIIE C1I0C06a
OIIpENCICHNA U pellieHus, pa3In4aTh
HUITIOCTPHUPOBATH ITOHATUC CIIOCO0 U pe3ynbpTar
BEKTOpa, JVIMHBI BEKTOpa, JeiCTBYS.
[1] KOJTMHEAPHBIX BEKTOPOB,
I3 KOMILJIAHAPHBIX BEKTOPOB, ITosHaBaTesbHbIE:
PaBHBIX BEKTOPOB. OPUCHTHPOBATRLCA Ha
29 Bektopel. JleficTBUS Hall BEKTOPAMH. §3.1- BBHINOJHATH ONepanyy Ha | Pa3HOOOpasne YO P3
3.7 BekTopamu. Haxoaute CIOCOOOB PEIICHHS
pas3JIoKEHHE BEKTOPa MO 3a/a4.
TpeM HEeKOMIUTAHAPHBIM
7 5 BeKkTOpaM. Mcrnonb3oBath KommyHuKaTHBHEIE:
CTIOJI30BaHUE KOOPMHAT M BEKTOPOB MPH PEIICHUH [2] BeKTOPHbIE METOJB! TPH VIUTBIBATE Pa3HbIE
MaTeMaTHYeCKUX U MPUKIAIHBIX 3a]1ad. 3.60,3. peIlICHNY 337124 HA MHEHHS M CTPEMHTbCS
30 6 BBIYHCIICHUS U K KOOpAHHallNH P3
JI0KA3aTeIIbCTBA. PasIMYHBIX MO3HLHUN B
COTPY/AHUYECTBE,
IIpakTuyeckoe 3anaTuel 0 «cnonp3oBanne [2] KOHTpO/MPOBATH
31 KOOP/IMHAT U BEKTOPOB IPH peuleHn: MareMaTndeckux | 3.61,3. JICHCTBITL TApTHEPA. 3 Vyo
U IPUKJIAJHBIX 3a7a49». 70
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CamocrosTenpHas pa60Ta I10 TEMEC ((KOOpI[I/IHaTBI nu

32 KP
BEKTOPBI»
OcHoBbI TpUTOHOMeTpUHU(41)
OcHoBHble nOHATUA. PagnanHas Mepa yria. [1] PeryasituBHbIe:
BpamarenbHoe apuxenue. CUHycC, KOCHHYC, TaHreHnc 1 | 1717 YMETb
33 KoTaHTeHe yuciia. OCHOBHbIE TPUTOHOMETPUUECKUE §7.1- BhiBouTh HOPMYJIBI OPHEHTHPOBATHCS B Yo
toxxectBa. @opmyinsl npuseneHus. @opmyisl 73 npuBesicHNs. BeIBOIUTE Ei?;ﬁt;;j:x
cioxeHust. Popmyisl yaBoeHus Oopmyisl (hopMyIIBI CYMMBI U S
IIOJIOBUHHOTO YIJIA. pPa3HOCTH CUHYCOB, HJIaHI/II) OBaTI),
KOCHUHYCOB. [IpuMensTh P .
MOHOJIOTHYECKHI
TPUTOHOMETPUUECKUE
hopMyIIBI 1S OTBET.
I eo6y A30BAHILSL Ilo3naBaTenbHbBIE:
beoop BJIAJ€Th  S3BIKOBBIMU
TPUTOHOMETPUUECKUX CDENCTEAMA-  VMCHIHE
BBIPAKEHUN pea Y
TOYHO JIOTUYHO
! Koncrpynposars ’
I'n.7 u3jiaratb CBOIO TOYKY
. JKBHMBAJICHTHBIE PEUEBBIC
34 [TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX §7.9- BEICKA3LIBAHHA C 3peHuA, HCHOIB30BATh P3
BEIDAKCEVIE : aJICKBaTHBIE SI3BIKOBBIE.
P . 7.12 UCIIOJIb30BAaHUEM
: KommyHukaTuBHbIe:
areOpanyecKoro u 651Th LOTOBRIM K
T€OMETPUYECKOIO A3BIKOB. .
CaMOCTOATEIBHON
UH(POPMALIMOHHO-
IT03HABATEIbHOU
JESATENBHOCTH.
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2 cemecTp

OcHoBbI TpUTOHOMeTPUH(NPOROKeHUE) (144)

Tpuronomerpuueckue GyHKIIUN U UX CBOWCTBA

[1]

I'n.7
35 §7.3,7.
14
IMpakrnuyeckoe 3ansitue 11 Tpuronomerpuueckue | [1]
YPaBHEHU U UX PELIECHUE I'n.7
36 §7.16
IpakTuueckoe 3ansitme 12 Tpuronomerpuueckue | [1]
HEPaBCHCTBA U UX PEILICHUE I'n.7
37 §7.17
IpakTuueckoe 3ausitie 13  «Pammanueii meton | [1]
U3MEpPEHHs] YIIOB BpAalIeHUS M CBSI3b C TpaxycHOH | [n.7
Mepoil. TpUroHoMeTpu4ecKuii Kpyr».
38 7.73,7.
78
39 IpakTtuueckoe 3auatue 14  «[IpeoOpasoBanus | [1]
TPUTOHOMETPHUYECKUX BBIPAKECHUIN. 279.7

[IpoBOoaMTH TOKA3aTENBHOE
paccyXxJ1IeHHe O KOPHAX
MPOCTEUIIINX
TPUTOHOMETPUYECKUX
ypaBHeHUH. Pemars
TPUTOHOMETPUYECKHUE
YpaBHEHUS U MPOCTEUILINE
HepaBeHCTBa. [IpuMeHsTh
TPUTOHOMETPUYECKHE
(hOopMyIIBI IS peIIeHHUS
TPUTOHOMETPUUECKUX
ypaBHeHuH. Mcnonb3oBaTh
pa3JInYHbIE METOABI IS
peLIeHUs
TPUTOHOMETPUUECKUX
YPaBHEHHH.
Koncrpynposars
SKBHMBAJICHTHBIE PEUEBBIC
BBICKA3bIBAaHUS C
UCIIOJIb30BAaHUEM
anredpanvecKoro u
T€OMETPUYECKOIO A3BIKOB.
Hcnons3oBats
(yHKIIMOHAIIBHO-
rpaduueckue
MIPECTaBICHUS IS
peuIeHus U UCCIET0BAHMS
TPUTOHOMETPHUECKUX
YpaBHEHUH, CUCTEM

PeryasitTuBHblie:

YMETh
OpPUEHTUPOBATHCS B
Ppa3IUYHBIX
UCTOYHHUKAX
UHpOpMauy,
IUTAHUPOBATH
MOHOJIOTHYECKHUI
OTBET.

Ilo3HaBaTeabHbIE:
BJIAZETh  SI3BIKOBBIMU
CpelncTBaMU-  yMEHHUE
TOYHO, JIOTUYHO
u3JiaraTh CBOIO TOYKY
3pEHHs], HUCIOJIb30BATh
aJIcKBaTHBIE SI3BIKOBBIE.
KomMmyHnkaTuBHbIC:
OBITh TOTOBBIM K
CaMOCTOSATEIbHOU
MH(pOPMaIMOHHO-
IMO3HaBaTEIbHON
JIeITEIILHOCTH.

YO

P3

P3

I13 P3

113 P3
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80 ypaBHEHUH.
[IpumensaTs
TPUTOHOMETPHUYECKHUE
IpakTHyeckoe 3aHATHE 15 «[Ipocreiimme | [1] (popmystst 111
npeoOpa3oBaHMs
TPUTOHOMETPUYECKUE YpaBHCHHS W  HEPABCHCTBA. 2 90- TPHIOHOMETPHYCCKIX
40 OOpatrHbIe TPUTOHOMETPUYECCKHE (HYHKIITHU. 7110 | Beipaenii. 13 P3
a1 IIpakTuyeckoe 3ansiTue 16 KoHTposbHas pabora mo KP
Teme «OCHOBHBIC TIOHSATHS TPUTOHOMETPHI
DyHKUMHU, UX cBOMicTBA U rpapuku(124)
00630p 06mMX MmoHsATHH. CxeMa ucciaea0BaHus [1] OnepupoBaTh MOHATHIMH: PeryisTuBnbe:
¢dbysakuii. HenpepbiBHOCTD (DyHKIINU. I'n.5 (yHKIHUS, apIryMEHT | yMeTh
§5.1- 3HaUeHNe QyHKIMH, ODUEHTHPOBATHCI B
42 351 o0nacthb onpeeNeHns 1 Pa3THYHBIX VO
1 ' MHOKECTBO 3HAYCHU I HCTOUHMKAX
bynxmm, rpaduk uHpOpMaIHH,
3aBUCHUMOCTH, Tpaduk IUTaHHPOBATH
bynxim, Ry QYRKIHA, | yoponoruuecknii
[peobpazoBanust GyHKIMI U JEHCTBHS HAJ HAMA [1] HPOMEKYTKH OTBET
43 15 3HAKOIIOCTOSIHCTBA, P3
Bo3pacranue Ha yucioBom | [lo3HaBaTebHBbIE:
§5.4 NPOMEXKYTKE, YOBIBAHHE HA | BIAJETh  A3BIKOBBIMU
YHCIIOBOM ITPOMEXKYTKE, CpeACTBaMHU-  YMEHHE
IIpakTnyeckoe 3ansaTue 17 [IpeoOpa3zoBanus [1] HauGombIIee 1 TOYHO, JIOTHYHO
rpadukoB. [lapaienbHbIid TEpeHOC, CHMMETPUS I'n.5 HaMMeHbIIee SHAYCHAC M3IIAaraTh CBOIO TOYKY
44 OTHOCHUTEJIEHO OCel KOOPIUHAT U CUMMETPHS §5.4- (GYHKIIMU HAa YKCIIOBOM 3peHHUs, HCIOIb30BAThH
OTHOCHTEJIbHO Hayajia KOOPJIUHAT, CHMMETPHS 5.10 MIPOMEIKYTKE, aJICKBaTHBIC S3bIKOBBIC;

OTHOCHUTCIIBHO HpﬂMOﬁ Y=X, PaCTAKCHUC U CIKATUC

nepuoandeckas QyHKIHS,
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BJIOJIb OCEH KOOP/IHMHAT.

45

IpakTuyeckue 3ausatusi 18 «llocTpoeHne u YTCHHE
rpadukoB  ¢ynkumii.  HccnenoBanwe — QyHKIUM.
CpoiictBa W rpaduku CuUHycCa, KOCHHYCa, TaHTeHCA WU
kotanreHca. OOpaTHbie (QYHKIMM HW HUX TpaduKy.
OOpatrHble TPUTOHOMETPUUYECKHE (DYHKIIUM.

[1]

5.49-
5.54

46

IIpakTuyeckoe 3ansaTue 19
rpaduka GYHKIIN

«[IpeobpazoBanus

5.57

47

IIpakTuyeckoe 3ansitue 20 Camocmoamenvnasn
padoma 1o teme: «PyHKIIUH, UX CBOWCTBA U TpapUKM»

HIepHO/, YEeTHASI U HCUCTHAS
GbyHKIUY;

OnepupoBarh NOHATHAMMU:
npsimMasi U1 oopaTHast
IPONOPLUOHAIBHOCTb,
JIMHEWHAas1, KBaJpaTUyHasi,
jorapupmuyeckas u
nokaszaTenbHast QyHKIIH,
TPUTOHOMETPUUYECKHE

GbyHKIHN.

Ornpenenars 3HaYCHUE
(GYHKIHUU TI0 3HAYCHUIO
apryMeHTa IIPH Pa3InIHbIX
croco0ax 3aJaHus

GyHKIHN.

Crpouts rpaduku
U3y4YEeHHBIX (DYHKITUH.

OnwuceiBath 1o rpaduky u B
NPOCTEHIINX CIyYasx 1Mo
dhopmyne noBegeHUE U
cBOMcTBa (PyHKIHA,
HaXOJUTh 10 TpapuKy
GbyHKIIMY HanOOJBIITHE U
HAaMEHBIINE 3HAYCHUSI.

Ctpouts 3cku3 rpaduxa
bynkumm,
YAOBJIETBOPSIONICH
MIPUBEACHHOMY HabOPy
yCIOBUH (TIPOMEXKYTKHU
BO3pacTaHusl/yObIBaHUS,
3HaYeHUE PYHKIIMH B

KoMmyHuKaTHBHBIE:
OBITH TOTOBBIM K
CaMOCTOSTEILHOMI
UH(POPMALIMOHHO-
IMO3HaBaTCIILHOM
EeITEIbHOCTH.

I13 P3

13 P3

KP
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3aJaHHOM TOUYKE, TOUKH
9KCTPEMYMOB, HYIIH
(GYHKINU ¥ T.11.);

MHOrorpaHHuKH U KpyrJble Tejaa (144)

CnoBapp  reomerpuu  Bepmmubsl, pebOpa, rpaHu

[1]

48 MHOrorpaHHuka. Pa3Beprka. MHuororpanssle yrisl. | .12
Bbinmykiiple MHOTOTpaHHUKH.
§12.1
IIpakTuyeckoe 3ansiTue 21lapannenenunensr, [1]
npu3Mbl, mupamuabl. Cedenns Ky0a, Ipu3Mbl U I'n.12
49 MMUPaAMU/IBI. §12.2-
12.6
Kpyrisie Tena [1]
I'n.13
50
§13.1-
13.8
[IpaBuIbHBIE MHOTOTPAHHUKHU [1]
51 I'n.12
§12.7
IpakTuyeckoe 3ansaTne 22 «PaznuyHbie BUABI
MHOTOrpaHHuKoB. Mx n3zo0paxenus. Ceuenus, [1]12.6
52 pa3BepTKU MHOTOrpaHHHUKOB. [1011a1b TOBEPXHOCTH. 3-12 '70

Bunsl cumMmerpuii B mpoctpanctse. CUMMETpUS
MHOTOI'paHHHUKOB. Beruncnenue riomazei u 00beMoB».

dopmyIHpOBaTh
OIpEJIEIICHUE W NPUBOJUTH
pUMEPbl MHOTOTPAHHUKOB.
DopMyIHMpoBaTh
onpeneraeHue u
n300pakaTh MpU3MY.
dopmyIUpoOBaTh
OIpEJIECIICHUE U
u300paxarb MUPAMHULY,
YCEUECHHYIO IMPAMHUY.
dopmyIUpOBaTh
ONpeJIEeICHUE U
nU300paxath NMpaBUIIbHBIE
MHOIOrpaHHukHu. Pemars
3a7[a4¥ Ha BBIYUCIICHUE
IIJIOIIAIN TOBEPXHOCTH
pa3IUYHBIX
MHOTOTPAHHUKOB.
PacnoznaBatb
MHOTOTPAHHUKH, Ha
yepTexax, MOACISIX U B
peaTbHOM MHpE.
MogenupoBath ycioBue
3a/1a4M U C TOMOIIBIO
YyepTekKa WU PUCYHKa,

PeryasituBubie:
BHOCHUTH HEOOXOIUMbIE
KOPPEKTHUBHI B
JIEUCTBHUE IOCIIE €TI0
3aBEPIICHUS HA OCHOBE
ydeTa xapakrepa
CIeJIaHHBIX OIIHOOK.

Ilo3naBaTeabHBIE:
HpOBOZII/ITI) CpaBHeHI/Ie
U KJaccuPUKaIHIO 10
3aJaHHBIM KPUTEPHUSIM.

KoMMyHuKaTUBHBIE:
YUUTHIBATH Pa3HbIC
MHEHHUS U CTPEMUTHCS
K KOOpAWHAINHI
pa3IUYHBIX MO3ULUNA B
COTPYIHUYECTBE
OImHMOOK.

YO

P3

YO

P3

113 P3
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IIpakTnueckoe 3ansiTue 23: «lnomaas MOBEpXHOCTH. [1]14.4 IPOBOJIUTH
53 Bunel cummerpuii B npoctpancTBe. CUMMETpUS TEI 8-14 '57 JOIIOIHUTEIbHBIC I13 P3
BpareHus. Beraucienne miomanei 1 00beMOB» ' OCTPOCHUSA B XOA€
pewenus.. Ilpumensats
U3YyYEHHbIE CBOMCTBA
reoMeTpuuecKkux puryp u
OpMYII AJIsl PeleHus
IIpakTnyeckoe 3ansiTue 24 KonrponsHas padora 1mo (opmyxn A p
o4 reOMETPUUECKUX 3a7a4 U KP
TeMe «MHOTOTPaHHUKHU U KPYTJIbIE TEJIa 3a71a4 ¢ IPAKTHYCCKHM
COJIepKaHUEM.
Havana maremaTuyeckoro anaau3sa (244)
55 Yro U3ydaer MaTeMaTHYECKHi anamm3? | [1] [IpUBOAMTE TIPUMEPEI P3
[TocnenoBarenbHOCTH §5.15 MOHOTOHHOI YHUCIOBOM Peryisarusubie:
[0CIIEIOBATEHOCTH, BHOCUTH HEOOXOJIMMBIE
IIpakTuyeckoe 3ansitue 25 «Yucnopas [1]5.60 | Mmeromeii npezen KOPPEKTUBBI B
56 MOCJIeI0BAaTEILHOCTh, CIIOCOOBI ee 3ananus. [Ipenen 5 64.1 HaxoJHTh TPOM3BOJHYIO nerictsue 1ociae ero | I13 P3
nocnenosaTensHocTH. [Ipenen Gynkummy. ' (yHKIHH B TOUKE 3aBCPIICHUSA Ha OCHOBE
b
v KacaTeNbHyIo K TpaduKy ydera Xapaxtepa
Ilonstue IMPOU3BOAHOMU. Ta6HI/IHa IMIPOU3BOJHBIX [1] CIleJIaHHBIX OILIINOOK.
. (GyHKINH, TPOU3BOHYIO
AJIEMEHTapHbBIX (PYHKLINH. I'n.9 (byHEIHH, BEmciTs
57 yH ' Io3HaBaTeJbHBIE: VO
§9.1- MPOU3BOJIHYIO ONHOUNCHA, | 1nopomuTE cpaBHEHHE
9.7 MHOTOUIIEHa, KBAJIPATHOTO | 1 xraccuduKalio 1o
_ KOpH, TTPOU3BOAHYIO 3aJIaHHBIM KPUTEPHSIM.
IpakTunyeckoe 3ansiTe 26 MexaHnueckuii u [1] CYMMBI () YHKITHH.
F€OMETPUYECKUI CMBICI ITPOU3BOJIHON. Y paBHEHUE I'n.9 Hccnenosars B KoMmMyHHMKaTHBHbBIE:
58 KacareJabHOM K rpaduKy (QyHKIHH. 97 MPOCTEHIINX CITyJasx YUUTBIBATH Pa3HBIE YO P3
g 8 © | bynkunu Ha MHEHHS ¥ CTPEMHTBCS
: MOHOTOHHOCTb, HAXOMHUTE | K KOOPANHALKK
HauOOJbIINE U i
59 IIpakTnyeckoe 3anaTHe27 «PopMyiibl U IpaBUIIa 9.65- PasINIHbIX ITO3UIUU B | T]3 P3

HaAaMMCHBIINE 3HAYCHU A
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mudepeHIpoBaHUs

9.68

IIpakTnyeckoe 3anaTue28 [IpumeHeHne Npou3BOIHON

[1]

K HCCIeI0BaHUIO (DYHKIIUU U IIOCTPOEHUIO TpauKoB 1.9
60
§9.9-
9.17
61 IIpakTuyeckoe 3ansiTue 29 «VccienoBanre GyHKINUH € | .79
TMOMOIIBIO TPOU3BOTHOM
IIpakTnueckoe 3anaTtue 30 Pemenue 3anad.
Camocmoamenvnan paboma no teme: «lIpousBogHas
(G yHKITII
62

(hyHKIHHI, CTPOUTH
rpaduKu MHOTOYWICHOB U
MPOCTEHIIINX
panroHaNbHBIX (PYHKIIHIA C
UCIIOJIb30BaHUEM alnapaTa
MaTeMaTHYECKOT0 aHAJIN3A.
OOBACHATD U
WJLTIOCTPUPOBATH MMOHITHE
npezena GyHKIUN B TOUKE.
[IpuBOUTE IPUMEPHI
(GyHKUIMH, HE UMEIOIUX
Ipezesia B HEKOTOpOu
Touke. Boruncusars
npeensl QyHKIUH.
AHanu3upoBaTh NOBEICHUE
(GyHKIMH Ha pa3InIHBIX
ydacTkax o0iactu
onpeaenenuss. Haxoaute
ACHMIITOTHI. 3aIUChIBATh
YpaBHEHHUE KAKIOW U3 ITUX
ACHMIITOT. BBIUHCIATS
3Ha4YE€HHE MPOU3BOTHOMN
(GyHKIIMHU B TOYKE (110
onpezaenenuto).Haxoaurp
yII0BOM KO3(QHUIUEHT
KacaTeJIbHOHN K Trpauky
(GYHKIIHMU B TOUKE C
3aJJaHHOH aOCIMCCO. .
3anuchIBaTh ypaBHEHHE
KaX/10H U3 3THUX aCHUMIITOT.
HaxoauTs npou3BoaHyIO
CJIOKHOM (DyHKIIMH,
oOpaTHO! (yHKIHU.

COTPYJIHUYECTBE

YO P3

I13 P3

KP
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Haxoaute MrHOBEHHYIO
CKOpPOCTb JIBUKEHUS
MaTepUAIbHOMN TOUYKH.

IpakTuyeckoe 3ansitue31 [lepsooOpa3Has u uHTErpa

[1]

Boruncnsate npulnmkEéHHoOe

['n.10
63 3HAUCHHE IUIOLIA /I VO P3
§10.1- | KPUBOJIMHEIiHOI TpareL1u
105 C IOMOIIBIO (hOpMyITBI
Herorona-JleliOauma.
64 IMpakTnyeckoe 3ansaTue 32 «Haxoxaenue 10.4- Haxoauts nepBooOpa3Hbie 13 P3
[I€pBOOOPAZHBIX)» 10.31 3JIEMEHTAPHBIX DYHKIUH.
Haxoauts nepBooOpa3Hbie
IMpakTnyeckoe 3aHsITHE 33 [Mpumenenwue | [1] CyMMBI YHKLHI,
OIPENICICHHOTO HHTErpana Uil HaxoXAeHUs 1romanu | ['m.10 npousBeeHus GYHKIUYI HA
KpuBOJIMHENWHON  Tpanenuu. @Popmyna HeroToHa- 9UCIIO U T. 1.
65 JleiiOuu1a. §10.6, Haxoauts npubnmkEanoe
10.9,10 | 3HaYEHHE UHTETPAJIOB.
15 Pemrate 3amaun Ha
pUMEHEHUE HHTErpaja
IIpakTuyeckoe 3anaTue 34 «Teopema HrproTOHA- 11 BBIYHMCIICHUS
66 JleitGuuma. Ilpuvenenue wuHTerpana k Beramcrnenmio | 10.33- (bU3NUECKUX BEITHUHH. P3 113
Qu3MUECKMX BETMYHH U TIOMaein» 10.40
JJIeMEeHThI TEOPUHU BEPOSITHOCTEH U MaTeMaTH4eCKOoi cTaTUCTUKHU (104)
67 BeposiTHOCTB 1 ee cBoiicTBa [814.1 | Pewars 3anaun na PeryisTHBHbIE: YO
IIpakTnyeckoe 3anaTue 35 «Kiaccuueckoe [3] BBI6‘II/ICJ'I?HI/IC BepoTHoCTEr OCymeCTvBMTL
OIpeJIENEHNE BEPOSTHOCTH, CBOWCTBA BEPOATHOCTEH, Nelll, g) bITHA UTOTOBBIN 1
68 TeopeMa 0 CyMMe BeposiTHOocTel. Brruucnenue 126- SHAKOMHTBCA € noIIaroBei KouTposs | I13 P3
BeposiTHOCTEN. [IprKiagHbIe 3anaumy. 136 TIPCACTABIICHACM HHCIIOBLIX | 10 pesymbTary.
TAHHBIX B BUJIC TAOJUIIBI,
69 3 5 [3] 47 JHAarpaMmel, rpa(l)HKa U UX ITo3naBaTeIbHbIE: vO
JIEMEHTHl MATEMAaTUYECKON CTaTUCTUKU

XapaKTCPUCTUKAMMU,

CTpOI/ITB PCUYCBELIC
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IIpakTnyeckue 3anaTus 36 «lIpencrasnenue

[3]

Pemrate IIPAKTUYCCKUE

BBICKA3bIBAHUS B

70 o . | [I3P3
YUCIOBBIX AaHHBIX. [[puKknagnbie 3agauny Nel47 | 3amauu Ha 0OpabOTKy YCTHOUM ¥ MUCHbMEHHOMN
YHCJIOBBIX JaHHBIX, dopme.
IIpakTnueckoe 3ansaTue 37 «PemieHne NpuKiIaIHbIX BEIUMCIIEHHE UX YHMCIOBEIX
3a1au» 3] XapAKTEPHCTHK. KomMyHuKaTHBHbIE:
VY4uTBIBaThH pa3HbIe
Nel50
71 MHEHHUS U CTPEMHUTHCS 3 P3
1o K KOOpJMHALUU
BapuaH Pa3INYHBIX MTO3HIUH B
TaM COTPYAHUYECTBE.
YpaBHeHusi u HepaBeHcTBA (14)
PanmonanbHele, MppalMOHaIbHbIE, IOKAa3aTeIbHbIE U [1]
TPUTOHOMETPUYECKHE YPABHEHHS U CHCTEMBI. .4 Peruarh panfoOHaIbHEIE, PeryjsiTHBHbBIE:
PaBHOCHIIBHOCTD ypaBHEHMI, HEPABEHCTB, CUCTEM. il HOKa3aTebHbIC | OCYLIECTBIATD
72 34. JgorapupmMuyecKue UTOTOBBIN u| YO
4.5 ypaBHEHUS U HEPABEHCTBA, | IIOIIArOBBIA KOHTPOJIb
CHUCTEMBI. 10 PE3YNbTaTYy.
Hcnonp30BaTh METOIEI n
.. O3HaBaTeJbHbIE:
IIpakTuyeckoe 3ausiTue 38 OCHOBHBIE IPUEMBI [1] pCHICHUS ypDaBHCHHH. Crpouts peuesie
pelleHns ypaBHEeHUH (pa3iioskeHrne Ha MHOXKHUTENH, I'n.4 NPUBCIACHUC K BUIY BBICKA3LIBAHIS B
BBEJICHHE HOBBIX HEM3BECTHBIX, [10/ICTAHOBKA, «IIPOU3BEJICHUE PABHO N .
. . YCTHOW W TUCHMEHHOU
73 rpaduyeckuii Mmeto). Mcnonb3oBaHue CBOMCTB U §4.1- HYJTIO» HJIH «4acTHOE P3
z . Me€.
rpaduKoB (PYHKIMI TpH peLIeHUH ypaBHEHUH. 4.5 pPaBHO HYJIIO», 3aMeHa (bopue
HEPECMCHHBIX. KoMMyHHKATHBHbIE:
Hcnonp30BaTh MeTON Y4auTeIBaTh pasHbIe
= WHTEPBAJIOB JIJIsl PEIICHUSI
IpakTuyeckoe 3ansitue 39 «KopHU ypaBHEHHIA. [2] 4.2- P P MHCHHUS 1 CTPEMUTBCA
. HEpPaBEHCTB; K KOODIMHALIAK
74 PaBHOcuibHOCTH ypaBHeHM. [IpeoOpa3oBanue 49 pAUHALL 13 P3
i i i Hcnonb30Bath a3JMYHBIX MO3MIMH B
ypaBHeHHA. OCHOBHBIE IPUEMBI PENIEHUS YPABHEHUI». | 4 105 . p !
rpadu4ecKuil MeToa st COTPY/IHHYECTBE.
HepasenctBa. OCHOBHbBIE IPUEMBI UX PELICHHUS. [1] HpH6m/DKeVHHOFO PCILICHHA
75 14 YPaBHEHUI U HEPABEHCTB YO

BrimonasaTe 0T00p KOpHEH
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§4.4

IIpakTnyeckoe 3anaTue 40 «Pemenue cucrem [2]

76 ypaBHeHu#. Mcnonp30BaHUE CBOKCTB U TpaduKoOB 4.14-
GyHKIUN 715 pelieHus] YypaBHEHUH U HEPABEHCTBY. 4.20
Ipakruueckoe 3ansiTue 41 «MeTo HHTEPBAJIOB. [2]

77 N3o0pakeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOXKecTBa | 4.149,
pelleHnud ypaBHEHU U HEPABEHCTB C IBYMS 4,173,
IIEPEMEHHBIMU U UX CHCTEM). 4.195

78 IIpakTnueckoe 3ausaTue 42 CamocTtoarenbHas paboTa

110 Teme: «Pelienne ypaBHEHUI ¥ HEPABEHCTBY

YpaBHEHUH WJIU PEIICHUI
HEPaBEHCTB B
COOTBETCTBUHU C
JOTIOJTHUTEIbHBIMU
YCIOBUSIMU U
OTPaHUYCHUSIMH.

I13 P3

13 P3

KP

[Tpu obopmnenun padboyeii mporpaMMbl OB UCTIOIB30BaHBI CIEAYIOIINE YCIOBHBIE 0003HAUCHUS:

13 — npakTUyeckoe 3aHATHE;
P3 — pemenue 3anauy;
KP — xontposnbHas padoTa;

YO — yctHBII OIIPOC
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Y4eOHO-MeTOoAMYEeCKOe U MATEPUAIBbHO- TEXHUYECKOe o0ecrneyeHune
NPOrpaMmMsbl y4eOHOH JTUCHMILIUHBI «MaTeMaTuKa»

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

OcnarmieHHOCTh: KoMITekT yaeOHOM MeOer: 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 0a3e ocHOBHOro oOmiero o0Opa3oBaHMS,
y4eOHOro KabMHeTa.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTePHAIBbHO-TEXHHUYECKOTO
oOecrieyeHuss MTPOrpaMmbl  y4eOHOM AMCHMIUIMHBI «MarteMaTtuka», BXOMAT:
MynbTUMEIUIHBIA TIPOEKTOP, DJKpaH, TEPEHOCHOW HOYTOYK, METOJUYECKOe
nocobue: KpaTKuid  CIOpPaBOYHBIM  MaTepuall IO  MaTeMaTUKe, MAaKeThl
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
COITMATIBHBIX CETSX, JJEKTPOHHAs T0YTa, BUJACOCBS3h U JApyrue miaaT(opmsbl).
VYyeOHble 3aHATHUST C TPUMEHEHHUEM JUCTAHIIMOHHBIX  00pa30BaTENbHBIX
texHosoruit (JJOT) mpoxoasT B COOTBETCTBUHU C YTBEP)KICHHBIM pacHUCaHUEM.
Tekyluii KOHTPOJIb U TPOMEKYTOUHAS aTTECTAllMs OOYyJarOIIUXCS MPOBOJUTCS C
npumenenueM J[OT.

MeTtoanyeckue MaTepUuabl

HpakmuquKoe 3aHAmue

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

- y4ammecsk CaMOCTOSITENIbHO B MUCbMEHHOM (hOpMe OTBEUYAIOT Ha BOMPOCHI
JUIsl CAMOKOHTPOJISA, 3aT€M PEIIAIOT 3a7add (C MCIOIb30BAHUEM PEKOMEHIYEMOM
JUTEPATYPHI UM UHTEPHETA), MIOCIIE YEero JIeAeTCsl aHAIN3 BBINIOJHEHHON padoThI;
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- 3aHATHE OCYUIECTBIIACTCS C UCTOIb30BAaHUEM HHIMBUIYaTbHBIX 3aaHHH;

- 3aHTHE MTPOBOAUTCS MO/ PYKOBOJCTBOM IPETOaBaTelIs.

[Ipu pemeHnn 3a7ad MOXHO TOJB30BaTHCS JIOOBIMA MaTeMaTHYCCKUMHU
TaOJIUIIaMHU U HEOOXOAUMBIMU (hOPMYJIaMHU.

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

IIpasuna opopmnenus pe3yromamos npaKmMuiecKo2o 3aHamus

Pesynbratel odopmisitoTcs B BHUAE MHCHbMEHHOTO OTYETa, MPH HAMMCAHUH
KOTOPOTO HEOOXOIMMO MPHUACPKUBATHCS CISAYIONUX TPeOOBaHUI:

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

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

- 3aIMcaTh BOIPOC 3a/1ayu B KpaTKou (opme (HaTH);

- 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,

- 3aMKCcaTh OTBET.

Pewenue 3a0au
OcymiecTBisas peneHus 3a1ad Mo MaTeMaTuKe 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.

Oran 2.CocTaBUTh IIJIaH PELICHUS 3aa4Hu.

Oran 3.Peann3oBaTh IJIaH PEIICHUs 3aa4u.

Oran 4.1Ipoananu3upoBaTh NOJTYYEHHbBINA PE3YIbTAT.

Konmponwvnasa paboma

KoutponbHas pabora sBisieTcss pyOexkHOM TOUYKOM MPOBEPKU YCBOCHHS
OTJEJIBHOTO pa3zesia yuyeOHOW IUCHMIUIMHBI U TO3BOJISIET BECTU OMNEPATHUBHBIM
KOHTPOJIb 32 JESATEIBHOCTHIO O0yUYaOLUXCA.

[Ipu moAroToBKE K KOHTPOJIBHOM paboTe HEOOXOIUMO COCTaBUTh CIIHMCOK
TEOPETUYECKHUX BOIIPOCOB, MO KOTOPBHIM Oy/IeT MPOBOJIUTHCS KOHTPOJIbHAs padoTa.
KenaTenbHO HE TPOCTO MPOAHATIMZUPOBATH YUEOHUK WIIA TETPALb, & BBIMHCATH 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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Y6eauTcs B TOM, YTO BECh H3JIaraeMblii MaTepHasl TMOHSATEH W YCBOCH, a
HY)KHBIE (DOPMYIIBI U OTIPEICTICHNS BBIYUCHBI.

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

[ToTpeHnpOBaTHCS, PEIIUB HECKOJIBKO TEOPETUUCCKHU Pa3HBIX 3aJaHUN.

CrapaThcsi Bceraa JepkKaTh B TOJOBE aJITOPUTM PEIICHHUS TEMaTHYECKHX
3aJlaHdl, €CIM TaKOBOTO HET, TO MPU IMOATOTOBKE K KOHTPOJIBHOW paboTe 1o
MaTeMaTUKe HE0OXOJUMO €ro pazo0paTh. DTO HE TOJIBKO CIKOHOMHUT BpEMsl BO
BpEeMsl BBITIOJTHEHHS TPEIJIOKEHHBIX IMperoaBaTesieM 3aJaHuid, HO U MMOMOXET B
TEX CUTYallUsX, KOT/Ia TTAHWYECKH BBUICTAIOT M3 TOJIOBBI, Ka3aJlOCh OBl 3ayUeHHBIC

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 HAYYMUThCS BBIIEIATH CAMOE TIJJABHOE 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
3HaYMMOCTb JIaHHOM MpoOsieMbl Uit u3ydaeMmoro marepuana. Ho nns toro, 4To0sb
IPABUJIBHO U YE€TKO OTBETUTH Ha MOCTaBJICHHbBIE BOMPOCHI HEOOXOAMMO MPABHIILHO
YMETh M0JIb30BaThCSl y4€OHOM U TIOMOJIHUTEIBHOMN IUTEPaTypOl.

VYCTHBIM OMPOC MOXKET MPOBOAMUTCS € IMOMOLIBIO ONPOCHBIX JIMCTOB, B

KOTOPBIX KPAaTKO M3JIaratoTCsl OTBETHI HA MOCTABJICHHBIE TEOPETUUECKUE BOMPOCHI,
a Tmnpu HEOOXOAUMOCTH OTU OTBETHI  CONPOBOXKIAKOTCA  KOHKPETHBIMHU
MTPOU3BOJIbHBIMU TPAKTUYECKUMU TPUMEPAMMU.
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OueHoyHble MaTepuayabl npu ¢opmMupoBaHuu padodeil NMPOrpaMmbl
aucuuminabl I1J1.01 MaTtemaTuka

IMacnopT OLlEeHOYHBIX MATEPHUAJIOB

B coorBerctBun ¢ npuHAror KoHunenumuen pa3BUTHS MAaTeMaTUYECKOTO
oOpazoBanust B Poccuiickoit denepannu, MmaTeMaTnueckoe oOpa3oBaHHe PEIIaeT, B
YaCTHOCTH, CIAEAYIOIINE KIIFOUEBBIC 3a/1aUN:

—  «IPEeAOoCTaBIATh KAXKIOMY OOYYaIOIIEMYCS BO3MOYKHOCTh JOCTHIKEHHS
YPOBHSI MaTE€MaTUYECKUX 3HAHUH, HEOOXOAMMOTro Ji JalbHEWIIeH YCHEeNIHOU
KU3HU B OOLIECTBEY;

— «olecneuynBaTb  HEOOXOIMMOE  CTpaHE€  YHUCIO  BBITYCKHHUKOB,
MaTreMaTH4ecKass IOJArOTOBKAa KOTOPBIX JIOCTaTOYHA JJs  IPOJIOJDKEHUS
o0pa30BaHUsI B PA3IMYHBIX HANPABJICHUSIX U JUISl MPAKTUUECKOU NESITeNIbHOCTH,
BKJIIOYAs MPEMNoJIaBaHNe MaTeMaTUKH, MaTEMaTUYECKUE UCCIEI0BaHus, padoTy B
cepe nHPOPMaLMOHHBIX TEXHOJIOTHH U Jp.»;

— «B OCHOBHOM o0OIlleM M cpeaHeM oO0mieM oO0pa3oBaHUU HEOOXOIUMO
IPELYyCMOTPETh MOATOTOBKY OOYYarOIIMXCS B COOTBETCTBHM C HX 3alpocaMu K
YPOBHIO MOJIFOTOBKH B c(hepe MaTEMAaTUUECKOTO 00Pa30BAHUS.

CoOTBETCTBEHHO, BBIICIIAIOTCS TPU HAIpaBJiIeHUs] TPEOOBAHUI K pe3yibTaTam
MaTEMaTUYECKOro 00pa3oOBaHMUS:

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

2) MaremaTHKa JUIs UCTIOJIb30BaHUs B IPO(ECCHH;

3) TBOpuUeCKOE HaIlpaBlicHHE, Ha KOTOpPOE HaIeIeHbl Te OOydYaroluecs,
KOTOpBIC TUIAHMPYIOT 3aHMMAaThCS TBOPUYECKOW M HCCIEA0BATEILCKOM paboToi B
00JacTH MaTeMaTUKH, (GPU3UKHU, SKOHOMUKU U JPYTUX 00JIaCTAX.

[lenun ocBoeHuUs1 MporpaMMbl 6a30BOTO YpOBHSI — 00€CIIedeHHEe BO3ZMOXKHOCTH
VCIOJIb30BaHUs MATEMATUYECKUX 3HAHUKA W YMEHHUM B NOBCEIHEBHOU >KU3HU U
BO3MOYKHOCTH YCHEIIHOTO MPOJIOJIKEHUS 00pa3OBaHMs IO CHEHUAIbHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIOJIb30BAHUEM MaTEMaTHKHU.

OOyuaronuecs, OCyIIECTBISIONIME 00ydeHre Ha 0a30BOM YpPOBHE, JOJKHBI
OCBOMUTH OOIIME MaTeMaTHUYECKHEe YMEHHUS, HEOOXOAUMbIe MJig JKU3HU B
COBPEMEHHOM OOILIECTBE; BMECTE C TEM OHHU TMOJYyYalOT BO3MOKHOCTb H3YYHTh
npeaMer riay0xe, ¢ TeM 4ToObl B JajdbHEHIIEM NpH HEOOXOJMMOCTH HU3ydaTh
MaTeMaTUKYy JUIsi MpodheCCHOHATBHOTO MPUMEHEHHS.

[Ipy wu3yuyeHun wMaTeMaTUKH Ha YrayOJEHHOM YpOHE TNPEIbSIBISIOTCS
TpeOoBaHUS, COOTBETCTBYIOIIIHE HaIPaBJICHUIO «MaTeMaTHhKa TUTSt
npo(hecCHOHANBHON JEATENBHOCTH»; BMECTE€ C TEM OOydYarolMiics MOoJIydaeT
BO3MOXKHOCTh HM3YYHMTh MaT€MAaTHKy Ha ropasio 0ojee BBICOKOM YpOBHE, 4TO
co3aacT pyHIaMEeHT AJisl NajJbHEHIIEero Cephe3HOro 3yYeHHs] MaTEMATHKHU B BY3e.

[Ipy wu3ydyeHMH MaTeMaTUKUA OOJbIIOE BHUMAHHME YHAETSETCS Pa3BUTHIO
KOMMYHUKATUBHBIX YMEHUM ((POPMYIHpPOBATH, ApIYMEHTUPOBATh U KPUTHUKOBATD),
(GbOopMHUPOBAaHUIO OCHOB JIOTHYECKOTO MBIIUICHHS B YaCTU MPOBEPKU UCTUHHOCTU U
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JIO)KHOCTH YTBEPKIEHUH, MOCTPOCHHSI NMPUMEPOB M KOHTPIPUMEPOB, LEMOYEK
YTBEPXKJICHUM, (OPMYJIMPOBKH OTPHUIIAHWM, a Takke HEOOXOAUMBIX U
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHUMOCTH OT YpOBHSA MpOrpamMMbl OOJIbLIE WIIU
MEHbIIIE BHUMAHUS YIEISIETCS YMEHHUIO paboTaTh M0 aJrOpUTMY, METO/IaM MOKMCKa
QIrOpUTMAa U ONPENETICHUIO TPaHUI] MPUMEHUMOCTU ajaropuTmoB. TpebGoBaHus,
chopmyaupoBaHHble B pazzene «l'eomeTpus», B OOJbIIEH CTENIEHU OTHOCITCS 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:

— I1EJ0€ YHUCIO0, ACIUMOCTh YHCEN, OOBIKHOBEHHAas IpoOb, JECATUYHAs
JIpoOb, paIMOHATBHOE YHUCIO0, MPUOMMKEHHOE 3HAYEHUE YHCIa, 4YacTh, J0JI,
OTHOILIEHHE, MPOLEHT, MOBBIIICHUE U MOHMKEHUE Ha 3aJJaHHOE YUCJIO MPOLIEHTOB,
MacITao;

— omepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSIMHU: Jiorapudm dwmcia,
TPUTOHOMETPHUYECKAs OKPY>KHOCTh, TpaJyCHass Mepa yria, BeJIUYMHA YIIIa,
3aIaHHOTO TOYKOM HAa TPUTOHOMETPUYECKON OKPYKHOCTH, CHUHYC, KOCHHYC,
TAHI€HC U KOTAHT€HC YIJI0B, UMEIOIINX MPOU3BOJIbHYIO BEJIUUNHY;

—  BBINIOJIHATh apupMeTUUeCKue JEUCTBUS C IEIbIMH U PallUOHATbHBIMU
YUCIIAMU;

— BBINIOJHATH HECJIOXKHBIE TIPEOoOpa3OBaHUs YHUCIOBBIX  BBIPAKECHUM,
COJIEp KaIllMX CTEMEeHU YUCel, MO0 KOPHU U3 YUCE, JIMOO JorapudMbl YnCcel;

— CpaBHMBATh pallMOHAJIbHbBIC YUCIIa MEXIY COOOi;

— OIIEHWBaTh W CPaBHUBATH C PAIIMOHAIBHBIMU YHUCIIAMH 3HAYEHUS IEITBIX
CTEIMeHEW 4uces, KOPHEW HaTypajbHOU CTENEHU M3 YMCel, JorapudMoB yuces B
MPOCTBIX CIyYasx;

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

— u300pakaTh TOYKAMHU Ha YHCJIOBOM MPSMOM II€JIbIe CTENEHU 4YHhCe,
KOpPHHU HaTYpaJIbHOU CTETIEHU U3 YHCEJI, TIOTapu(MbI YHCEN B MPOCTHIX CIIydasx;

— BBIMOJHATH  HECJOXKHBIE  TpeoOpa3oBaHUs  IEIbIX U JPOOHO-
palMOHAJIBHBIX OYKBEHHBIX BBIPAKECHUI;

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

— BBIUMCIATH B TPOCTHIX CIIy4asX 3HAYEHHUS] YUCIOBBIX U OYKBEHHBIX
BBIPKEHUI, OCYILECTBIISII HEOOXOAMMBIE MOACTAHOBKU U IPEOOPA30BaAHUS;
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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 PEIICHUN 33]1a9 MMPaAKTUIECKOTO XapaKTepa,

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

— COOTHOCHTH  peajbHbIC  BEJIMYMHBI, XapaKTEPUCTHUKA  OOBEKTOB
OKPYXAIOIIEro MUPa C MX KOHKPETHHIMU YUCJIOBBIMU 3HAUCHUSMH,

—  WCHOJIb30BaTh METONBI OKPYTJICHHS, NPHOIMKCHUS W TPUKHIKH 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 uzyHeHuu Opyeux npeomemos.

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

Dynkyuu

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMHU: 3aBUCHUMOCTH BEJIHMYMH,
byHKIMS, apryMEHT W 3HaueHHe (DyHKIHMH, 00J1acTh OMPENEICHUS U MHOMXECTBO
3HaueHUW (PyHKIMHU, rpaduK 3aBUCUMOCTH, Tpaduk (YHKIHMH, HYIH (PYHKIUH,
MIPOMEKYTKA 3HAKOTIOCTOSIHCTBA, BO3pacTaHWE HA YHUCIOBOM IIPOMEKYTKE,
yObIBaHHE Ha YHCIOBOM MPOMEXKYTKE, HauOOJIbIlIee M HAWMEHbBIIIEE 3HAUCHUE
(GYHKIIMMA HAa YUCIIOBOM MTPOMEKYTKE, Tepruoandeckast QyHKIUs, IEPUO/T;

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: MpsiMas W oOpaTHas
NPONOPIUOHAIBHOCTh  JIMHEWHasd,  KBaJpaTU4Has,  JorapupmMuyeckas U
MoKasaTelIbHast PYHKITUU, TPUTOHOMETPUICCKHE (DYHKIIHH;

— pacno3HaBaTh Ipaduku dJIeMEHTapHbIX (QYHKUIMI: mpsMoil U oOpaTHOU
MPOMOPIIMOHAILHOCTH,  JIMHEHHOW,  KBaJApaTU4YHOW, Jiorapupmudeckol u
MOKa3aTeNIbHON (YYHKIIWA, TPUTOHOMETPUUECKUX (DYHKITHIA;

— COOTHOCUTH TpaduKy 3IEMEHTApHBIX (PYHKIUH: TpsIMOM M 0OpaTHOM
MPONOPIMOHAIBHOCTH,  JMHEWHOW,  KBaJpaTU4YHOM, Jorapupmuyecko u
nokKaszaTelibHOM  (DyHKIMI, TpuUroHoMeTpudyeckux GQyHKUM ¢ ¢dopmynamu,
KOTOPBIMU OHH 33/1aHbI;
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— HaAXOAWTh MO rpapuKy NpUOMIKEHHO 3HAYEHHs] (QYHKIUU B 3aJaHHBIX
TOYKaX;

— ompenensiTh Mo TpaduKy CBOMCTBA (QYHKIUU (HYJIH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAaMOOJbIINE M HAUMEHBIINE
3HAYEHUS U T.IL.);

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

B noeceonesnou yxcusHu u npu usydeHuu opyeux npeomemos:

— ompenensATh Mo TpadukaM  CBOWMCTBA pealbHBIX IMPOIECCOB U
3aBHCUMOCTEH (HanOOJbIINe U HAaUMEHBIINE 3HAUCHUS, TPOMEXKYTKH 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
KacaTeJbHOM K IpaduKy, MPOBEAECHHON B 3TOW TOUKE;

— pemarb HECIOXKHBIE 33Ja4yd Ha [PUMEHEHHE CBA3M  MEKIY
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 Opy2ux npeomemos:

— TOoJB3YACh TpaduKaMM, CpaBHUBAThb CKOPOCTH BoO3pacTaHus (pocTa,
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
ONKCAaHUSAMH, BKJIIOYAIOIIMMU XapaKTEPUCTUKU CKOPOCTH H3MEHEHHs (OBICTpBHIi
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<0M6unamopul<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, CIy4alHBIA BBIOOP, OMBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMU;

—  BBIYHCIIATH BEPOSTHOCTH COOBITUI HA OCHOBE MOJICYETa YHCIIa HCXOIOB.
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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, COMNOCTaBIIATh, CPaBHUBATh, WHTEPIPETUPOBATH B TMPOCTHIX
Cly4asX peallbHble JaHHBIC, NPEICTAaBICHHbIE B BHUAC TaONHIl, JHArpamM,
rpadukos.

Texcmoevie 3a0auu

— Pemate HecnoKHBIE TEKCTOBBIE 33]a4H PA3HbBIX THUIIOB;

— QHAJIM3MPOBATh YCIOBHE 3aJauyd, MPU HEOOXOJUMOCTU CTPOUTH IS €€
pELICHHS] MAaTEMATUUYECKYIO MOJIEIIb;

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

—  JIEHCTBOBATH 110 AITOPUTMY, COJIEPKAILEMYCS B YCIIOBUM 33a4H;

—  HCIIOJB30BAaTh JJOTUYECKHUE PACCYKICHUS IIPU PELICHNUN 3a/1a4U;

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

—  OCYILIECTBIISATh HECJIOKHBIN 1EepedOp BO3MOKHBIX pELICHUM, BbIOUpas U3
HUX ONTHUMAJILHOE 110 KPUTEPHSIM, CPOPMYIUPOBAHHBIM B YCIOBUHU;

—  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 JIOJEBBIM YYacCTHEM 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 ~ MpPaKTUYECKUE  3aJauyd,  TpeOylollhe  HUCHOJIb30BaHUS
OTpULIATEIBHBIX YHCEN: Ha OMNpEeACNICHHE TEMIIepaTypbl, Ha OINpEICICHHE
MOJIOKEHUSI HA BPEMEHHOM OCH (10 HaIlIeil 3pbl U TOCJIE), HA ABUKEHUE JCHEKHBIX
cpenctB (MIPUXO0/pacxo), Ha ONMPEEICHIE TITyONHBI/BBICOTHI U T.11.;

—  UCHOJB30BaTh MOHATHE MaciiTada Al HaXO0XKJIECHUS PACCTOSHUN U JIJIUH
Ha KapTax, IJJaHaX MECTHOCTH, IJIaHaX MOMEIEHUH, BBIKPOMKax, mpu padboTe 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 TMOHATUSIMH: TOYKa, MpsiMasi,
IJIOCKOCTh B MIPOCTPAHCTBE, MNApaJUICIbHOCTh U NEPHEHAUKYISAPHOCTh NPSMBIX U

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

— u300paxaTb M3ydyaeMble (UIYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

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

— U3BJIEKaThb MH(OpPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, NpeACTaBIECHHYIO Ha YepTekKaxX U pUCYHKaX;

— npumMmeHatrs TeopeMmy [ludaropa mnpum  BBIUMCICHUM  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  IUIOIIAJM  IOBEPXHOCTEH  MpOCTEHUIINX
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;

—  HUCHOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp IS
pELIeHUS TUIIOBBIX 3a]1a4 IPAKTUYECKOTO COAEPIKAHMS;

— COOTHOCUTH IUIOUIAJAM TOBEPXHOCTEH TeNl  OJUWHAKOBOM  (OpPMBI
pa3IMYHOrO pa3Mepa;

—  COOTHOCUTH 00bEMBI COCYJIOB OJJMHAKOBOM (DOPMBI PA3IUYHOTO pa3Mepa;

OLIEHUWBaTh (pOpMY NPABHIBHOIO MHOTIOIpAaHHUKA TOCJE CIWJIOB, 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;

— HaxXoIWTh  KOOpPAMHATHI  BepImIMH Ky0a W MOPSIMOYTOJILHOTO
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 pa3BUTUM 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 3aKOHOMEPHOCTEH B MPUPOAE, B TOM
YUCJIC XapaKTEepU3YIOMIMX KpPacoTy M COBEPIICHCTBO OKPYXKAIOUIEr0 MHUpA H
MPOM3BEICHUI UCKYCCTBA.

OOyuaromuiicss Ha YTiyOJIeHHOM YPOBHE HAYUUTCS:
Anzeobpa u nauana ananusa

Yucna u evipasricenus

— CB0OOIHO omepupoBaTh MOHATUSIMU: HATypaJbHOE YMCIIO, MHOKECTBO
HATYpaJIbHbIX YHCEN, LIeJI0€ YMCI0, MHOXECTBO LIENBIX YHUCEN, OOBIKHOBEHHAas
IpoOb, NecCATUYHAs Ap0o0b, CMEIIAHHOE YUCIIO0, PALIMOHAIIBHOE YUCIIO0, MHOXKECTBO
PALMOHAJIBHBIX  YHUCEJ, MPPALMOHAIBHOE  YHCIO, KOPEHb CTEIEHH N,
JNEUCTBUTEIBHOE YHUCIO, MHOYKECTBO JECUCTBUTENIBHBIX YHUCEJ, T€OMETPHUYECKAs
WHTEPIIPETAUNs HATyPAIBHBIX, LENBIX, PALIUOHAIBHBIX, JEHCTBUTENBHBIX YNCEIT;

— TOHUMATh U OOBACHITH PA3HUILY MEXKY MO3UIMOHHOW U HETTO3UIIMOHHON
CUCTEMAaMU 3aIUCH YUCE,;

— TEpEeBOJUTH YUCIIA U3 OJTHOM CHUCTEMBI 3alUCU (CUCTEMBbI CUHCIIEHUS) B
ApYTyIo,

— JIOKa3blBaTb W  UCIIOJB30BaTh IPU3HAKU JECIUMOCTH CYMMBI U
MIPOU3BEACHUS IIPU BBITIOJTHEHNN BBIYNCICHUN U PEILICHUH 3a/1a4;

—  BBINOJIHATh OKPYTIJIEHWE PAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHCET C
3aJIaHHOM TOYHOCTBIO;

— CpaBHMBATh JEHCTBUTENIbHBIC YMCIIA Pa3HBIMU CIIOCO0aMU;

— yHOopsiiouMBaTh 4WCJa, 3alMUCaHHblE B BHJAE OOBIKHOBEHHOM W
NECATUYHOM NpoOu, YMCla, 3alMCaHHBIE C HMCHOJb30BaHUEM apHU(PMETUYECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH CTeneHu OoJIbIiIe 2;

— Haxoautb HOJl u HOK pa3sbiMu crocoO0amMHu M HCHOJB30BATh MX MPHU
peleHnn 3a1ay;

—  BBIMOJHATh BBIUUCICHUS U MPeoOpa3oBaHMs BBIPAKECHHM, COAEpKaIIUX
JNEHCTBUTEIIBHBIE YUCIIA, B TOM YHCIIE KOPHU HAaTYpPaJIbHBIX CTEIICHEH;

—  BBIIIOJIHATH CTaHIApTHBIC TOXIECTBEHHBIC npeobpazoBaHus
TPUTOHOMETPUUECKUX,  JIOTApU(PMUUYECKUX,  CTENEHHbIX, HPPALHOHATIBHBIX
BBIPAKCHUM.

B noeceonesnou xcusnu u npu usydeHuu opy2ux npeomemos:

— BBINOJHATH U OOBICHATH CPaBHEHUE PE3YJbTaTOB BBIYUCICHUNA MPHU
pellleHnH NPAKTUYECKUX 3a/lad, B TOM 4YHUCJIE NPUOIMKEHHBIX BBIYUCIICHUH,
UCIIOJIB3YSl pa3Hble CIIOCOObI CPaBHEHUIA;

—  3alKChIBaTh, CPABHUBATbH, OKPYIVIITH YMCIIOBBIE JAHHBIE PEAIBbHBIX
BEJIMYMH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OIIEHUBATh Pa3HBIMH CIOCOOAMHU YHUCIIOBBIE BBIPAKEHUS IMPHU
pelIeHNH NPaKTUUYECKUX 3a7a4 U 3a/1a4y U3 JPYruX y4eOHbIX MPEeIMETOB
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Ypasnenusa u nepasencmea

— CB00OgHO omepupoBaTh  IMOHATUSIMU: ypaBHEHUE, HEPABEHCTBO,
PaBHOCHWIJIbHBIE YPABHEHHSI U HEPABEHCTBA, YPABHEHHE, SIBIISIIOLIEECS CIEACTBUEM
JPYroro ypaBHEHUs, YPaBHEHHUs, PAaBHOCUJILHBIE HAa MHOYKECTBE, PABHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

— pewiaTh pa3Hble BUIbl YPABHEHHl U HEPABEHCTB M HMX CUCTEM, B TOM
YUCJIe HEKOTOphbIC ypaBHEHHs 3-i1 W 4-i cTeneHel, APOOHO-paIlMOHATBHBIE H
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;

— INPUMEHATH TeopeMy be3y K peleHno ypaBHEHHI;

— T[pUMEHATH TeopeMy Buera s pemeHuss HEKOTOPbIX YpaBHEHUH
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 CBOM 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 anreopanyeckuM U rpauIecKuM METOAaMHu;

—  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 MPeoOpa30BaHusl MPH PELICHUH
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 Pa3jINYHbIX YPaBHEHUI, HEPABEHCTB M MX CHUCTEM NPU PELICHUU 3a7ad
JIPYTUX YYEOHBIX MPEIMETOB;

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

—  COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM HX CHUCTEMY, ONHUCHIBAIOIIME
pEaNbHYI0 CUTYalMI0 WIA NPUKIAJHYIO 3a]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 OMNpPEIETCHUs] M MHOXKECTBO 3HAUYCHHMHM (PYHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk QyHKUMH, HYIUA GYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTAHME Ha YKHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHUCJIOBOM IMPOMEXYTKE, HauOosblllee W HauUMEHbIIee 3HauyeHue (QyHKIMM Ha
YUCJIOBOM TMPOMEXKYTKE, TepHoanYecKas (PYHKIUsS, TEPUOJI, YETHAS U HEUeTHas
GyHKIIUW; YMETh TPUMEHSATH 3TH TIOHSTHSI IPY PEIICHUN 33/1a4;

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

—  BIIQJIETh MOHATHUAMH MOKa3aTenbHas (YHKIHUS, SKCIIOHEHTA; CTPOUTh HX
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@uKkd ¥ yMETh TPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUNA MPHU
pelieHuN 3ajay;

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

— TPUMEHATh TPU PEIICHWH 3a7ad CBOWCTBA (DYHKIMI: YETHOCTD,
MEePUOINIHOCTD, OTPAHUYEHHOCTH;

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

—  BIIQJIETh MOHATUSMHU YHUCJIOBAs MOCJIEA0BATEILHOCTD, apudmeTrueckas 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 3HAYCHMs, TPOMEKYTKH BO3pacTaHusi W yObIBaHUS (GYHKIIUU,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOYKH TIeperuda, mepuo v T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKON
CUTYaIluH;.

—  OMpeAeNATh Mo rpadukamM MPOCTEHIINE XapaKTEPUCTUKH TIEPUOANIECKUX
MPOIIECCOB B OHMOJIOTMH, DKOHOMHKE, MY3bIKE, PAAHOCBSI3U W 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
YUCJIOBBIC TOCJIENOBATEILHOCTH M YMETh CpPaBHUBATh OCCKOHEYHO OOJIBIINE U
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 TrpaUKd U TPUMEHATH K PEUICHUIO 33734, 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;

— TpuMeHATb TeopeMy Hprotona—JIeiiOHMIIA U ee CIeACTBUS IS PEIICHUS
3amad.

B nosceownesnoti orcuznu u npu uzyuenuu opyeux yueoHvix npeomemos.

— pemiaTh NPUKJIAJHBIC 33/1a4u U3 OUONOTUH, QUBUKU, XUMUHU, IKOHOMUKH
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 3aJja4u, pacCMaTpUBas pa3IndHbIE METOIbL;

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

— pemiath 3amayu, TpeOyromue nepedopa BapUaHTOB, MPOBEPKU YCIOBUH,
BBIOOpA ONTUMAJILHOTO PE3YJIbTATA;

—  aHaNM3UPOBATh M MHTEPIPETUPOBATH MOTYUCHHBIC PEIICHUS B KOHTEKCTE
YCJIOBUS 3a/1a4M, BLIOUPATh PEIICHUs], HE MPOTUBOPEYAIUE KOHTEKCTY;

— TMEpPeBOAUTh NpPH pelIeHUH 3afayu HHGOPMAIUIO U3 OJHOU (HOPMBI
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

— Brnagerp reoMeTpuuecKMMH TOHATHUSMU TIPU PEIICHUU 3aqad |
MIPOBEJICHIH MaTEMaTHIECKIX PACCYKIICHUH;

—  CaMOCTOSITENIbHO (POPMYIIMPOBATH OINPEACTICHHS] TEOMETPHUIECKUX (QUTYD,
BBIIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX T€OMETpUUYECKUX GUryp u
00OCHOBBIBaTh WJIM ONpOBEpraTh uX, 0000IaTh WM KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kiaccax (uryp, MHpOBOAUTH B HECIOXKHBIX CIIydasix
KJIacCUpUKaLUIO (PUTYp MO Pa3TMUYHBIM OCHOBAHUSAM;

— UCCIENoBaTh YEpPTEXKM, BKIOYas KOMOMHauuu GUryp, H3BICKaTh,
UHTEPIIPETUPOBaTh M MPEoOpa3oBbIBaTh WH(GOPMAIMIO, MPEICTABICHHYIO Ha
qepTeKax;
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— pfuiarb 3agadd TCOMCTPHUYCCKOI0O COACpKaHUsA, B TOM 4YHCIIC B
CUTyallu:iaX, KOrjga aJlr'OpuTM PCIICHUA HC CIICAYCT ABHO U3 YCIIOBH:A, BBIIIOJHATDH
HCO6XO,ZIHMI>IC 1 pCHICHUA 3aJa4i JOIIOJHUTCIBHBIC ITOCTPOCHUA, UCCIICAOBATDH
BO3MOKHOCTB ITPUMCHCHUA TCOPCM U q)OpMy.JI JJI1 pCIICHUA 3a1a4,

—  yMeTh GOPMYJIUPOBATH U IOKA3bIBaTh T€OMETPUUECKHE YTBEPIKICHUS;

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

— HMCTb NIIPCACTABICHUA 00 akxcuomax CTCPCOMCTPHH U CICACTBHUAX U3 HUX
U YMCTBb IIPUMCHATDH UX IIPHU PCIICHUU 3a1a4,

— YMCTb CTPOUTH CCUCHUA MHOT'OTPAHHHUKOB C MCIIOJIb30BAHHUCM 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 3ada4;

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

— YMETb NOPUMEHATh NEPHNEHIUKYJIAPHOCTA MNPAMOW M IUIOCKOCTH IIpU
PCIICHHUHU 3ada4,

— BJIAACTb INOHATHAMHU OPTOIOHAJIIBHOC ITPOCKTHPOBAHUC, HAKIIOHHBIC N HX
MIPOEKIMHU, YMETh NPUMEHATH TEOPEMY O TPEX IEPIECHAUKYIISIpaX NPU PELICHUU
3a1ad4;

— BIJIQJIETh MOHATUSMU PACCTOSTHUE MEXAYy (urypamu B MPOCTPAHCTBE,
oOLIMI MEPNEeHIUKYISAP ABYX CKPEIIMBAIOLIUXCS MPSAMBIX U YMETh IPUMEHATh UX
IIpYU pELICHUN 3a1a4;

— BJIAaACTb IOHATHCM YIOJI MCKAY HpHMOﬁ N TIINIOCKOCTBIO M YMCTb
MIPUMEHATH €ro IIPU PEIICHUHN 3a1a4,

— BJIQJIETh IMOHATUSAMHU JBYTPAaHHBIM YTOJ, YIroJl MEXIy IUIOCKOCTSIMH,
NCPHNCHAUKYJISIPHBIC IIIIOCKOCTH U YMCETh ITPUMCHATDL UX TP PCUHICHHUU 3a1a4,

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

— BJIAACTH ITOHATHUCM HpHMOYTOHBHLIfI MMapauICIICIINIICA U IIPUMCHATE €TI0
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 ILJIOIIAAN HOBerHOCTefI MHOTOI'PAaHHHUKOB U YMCTb
MIPUMEHATH €ro IIPU PEIICHUHN 3a1a4,

—  BIIQJIETh MOHATUSAMH TeJia BpalieHus (IMIMHIP, KOHYC, Iap u cdepa), ux
CCUCHUA U YMCTDb IPUMCHATDL UX IIPHU PCHICHUHU 3a/ia4,

— BJIaACTb IIOHATHUAMHM KaCaTCIbHBIC IIPSAMBIC MW IINIOCKOCTH HW YMCTb
NPUMEHATH U3NPHU PEIICHUH 3a71a4;
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— UMETh MPEACTaBICHUS O BIHMCAHHBIX M OINHCAaHHBIX c(epax U yMETb
IPUMEHATDH UX MIPU PELICHUHU 3a]1aY;

— BJAJAETh NOHATUAMU 00bEM, 00BEMBI MHOTOTPAHHUKOB, TEJ BPALECHUS U
IPUMEHSATH UX PU PELICHUH 33/1a4;

— UMETb MpPEACTABICHUE O pa3BepTKe LWIMHIpPA W KOHYCA, IUIOIIAAU
MOBEPXHOCTU LWJIMH]IPA U KOHYCA, YMETh IPUMEHSTh UX MPU PELICHUHN 3a/1a4;

— UMETh INPEJICTaBICHUE O IUIOMAaU chepbl U YMETh NPUMEHSTh €r0 IMpH
pEILIeHNN 3aj1ay;

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

— UMETh MpPEACTaBlIeHHE O MOAOOMH B MPOCTPAHCTBE U YMETh pelIaTh
3aJlayu Ha OTHOIIEHHE 00BEMOB M IUIOMIAIEN MOBEPXHOCTEN OTOOHBIX (UTYP.

B nosceonesnou srcuznu u npu usyuenuu opy2ux npeomemos:

COCTaBISITh C  MCIOJb30BAHMEM  CBOMCTB  TI'€OMETPUYECKUX  (QUTYp
MaTeMaTUYeCKHe MOJENIH JUIS PELICHUs 3a4a4d MMPAaKTUYECKOro Xapakrepa W 3aaad
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;

—  HCHOJIB30BaTh CKAJISIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PELICHNH 3a/a4;

— TPUMEHATH YPaBHEHUE IUJIOCKOCTH, (OPMYIYy PACCTOSIHUS MEXAY
TOYKaMU, ypaBHEHHE c(pepbl IpU PEIICHUH 33/1aY;

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

Hcmopua mamemamuku

— HVmetb nipeacTaBiieHHE O BKIJIAJIC BBIJAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE
HAYKU;

— TOHUMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccum.

Memoovt mamemamuku

— MHcnonb3oBarb  OCHOBHBIE  METOABI  JI0KA3aTeIbCTBA,  ITPOBOAUTH
JT0KA3aTeNbCTBO U BBINOIHITH ONPOBEPIKEHUE;

—  MPUMEHSATh OCHOBHBIE METO/IbI PEIICHUS MaTEMaTHUECKHX 3a/1ay;

— 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 MPUKIIAIHBIMU MPOTPAMMAMHK U TIPOrpaMMaMU CUMBOJIBHBIX
BBIYHCIIEHUN JJIsl UCCIIEI0BAHUS MAaTEMATHYECKUX OOBEKTOB.
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OoOvyyaromumics Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUTHCH:

Yucna u eévipasicenus

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

— HCINOJIb30BaTh METOJbl PEHIEHUS YPAaBHECHHM: NPUBEACHUE K BHIY
«IPOU3BEJACHHUE PABHO HYJIIO» WM «YaCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

—  HCIOJIB30BAaTh METOJI HHTEPBAJIOB JJISl PEIIEHUS] HEPABEHCTB;

— HWCMONb30BaTh Tpaduyueckuii Meroa Ui MNPUOIMKEHHOTO pelIeHUs
YPaBHEHUI U HEPABEHCTB;

—  HU300pakaTh Ha TPUTOHOMETPUUYECKON OKPY>KHOCTH MHOKECTBO PEIICHUMN
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU U HEPABEHCTB;

— BBIIOJHATH OTOOpP KOPHEW ypaBHEHUN WM PEIICHUH HEPaBEHCTB B
COOTBETCTBHHU C JOIOJHUTEIbHBIMU YCIOBUSAMU U OTPAHUYCHUSIMH.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueoHvlx npeomemos.

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

— UCINOJIb30BaTh ypAaBHEHUS W HEPABEHCTBA [JIA IMOCTPOCHUS U
HCCIICIOBAHUS MPOCTEUIINX MAaTEeMaTUUECKUX MOJEJEH PEaJbHbIX CUTyallud WIIN
IIPUKJIAHBIX 33/1a4;

YMETb HMHTEPHPETUPOBATH IOJYYCHHBIN NIPU PELICHUM YpPABHEHWUS,
HEpPaBEHCTBA WJIM CHUCTEMbl pE3yJbTaT, OIIEHMBATh €ro MpaBIoNoa00ue B
KOHTEKCTE 3aJJaHHOU PEAIbHOM CUTYAIlMU WJIA MPUKJIIATHOW 3a/1auH.

Ypasenenusn u nepasencmea

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

— HCIMOJIb30BaTh METOJIbl PEIICHUS YPAaBHECHHWM: NPUBEACHHUE 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;

— un3o0paxaTb HA TPUTOHOMETPUUECKOU OKPY>KHOCTH MHOKECTBO pELICHUMN
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 opy2ux y4eOHulx npeomemos:

— COCTaBJISITb M PELIATh YPABHEHUS, CUCTEMbl YPABHCHUN U HEPABEHCTBA
IIPY PEUICHUU 33]1a4 IPYTUX Y4eOHBIX IPEIMETOB;

— UCIIOJIb30BaTh YpPAaBHEHUS U  HEPABEHCTBA JUI IIOCTPOCHUS U
MCCIIEIOBAHUS MPOCTEHMIINX MAaTEeMaTUYECKUX MOJEJEH PEaJbHbIX CUTyallUd WIIN
MPUKJIAJHBIX 33/1a4;
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YMETb HWHTEPIPETUPOBATH IIOJYYECHHBIM IIPU  PELICHUU  YPABHEHUS,
HEPAaBEHCTBA WJIM CHUCTEMBl pe3ylbTaT, OLEHUBAaTh €ro IpaBJoNoao0He B
KOHTEKCTE 3aJaHHOM pEAIbHOW CUTYAllMU WM IPUKIIAIHOMN 3a1auu.

Dyukyuu

— OmnepupoBaTh MOHATUSMU: 3aBUCUMOCTh BEJIMYUH, (PYHKIUS, apTYMEHT U
3HaYeHHe (PyHKIMHU, 00JaCTh OMpPENETICHHUS W MHOKECTBO 3HAUCHHUN (YHKIIUH,
rpajuk 3aBucumoctd, Tpaduk GYHKIUH, HYIH (QYHKIHH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, BO3pAcTaHHWE HA YHCIOBOM IPOMEXYTKE, YObIBaHHWE Ha
YHCIIOBOM TMPOMEXKYTKE, HauOousblliee M HaMMEHbIIee 3HadeHHe (QYHKIMH Ha
YHUCIIOBOM MPOMEXKYTKE, Nepuoandeckas (PyHKIHs, MEePHOJ, YeTHAs U HEYeTHas
dynxmm;

— ONEepUpOBaTh MOHATUSAMU: NpsAMas U OOpaTHas MNPONOPIHMOHAIBHOCTS,
JUHEWHas, KBaJpaTU4Has, Jorapugmuueckas | TOKa3aTelibHas (QYHKIHH,
TPUTOHOMETpUUYECKUE (QYHKIUY;

— ONpenensiTh 3HaueHHEe (QYHKIMM 1O 3HAYEHUIO AapryMeHTa Ipu
pa3NUYHBIX crloco0ax 3aaHus QyHKIUU;

—  CTpPOUTH rpaMKu U3yYEHHBIX PYHKIUH;

— OmMChIBaTh MO TIpaduKy W B NOPOCTEHIIMX clydasx 1o ¢dopmye
NOBEJICHUE U CBOWCTBA (PYHKIMH, HAXOIUTH MO TpaduKy QyHKIMM HAUOOJIbIINE U
HauMEHbIIINE 3HAYCHMUS;

— CTpPOWTHb 3CKU3 Tpaduka (DPyHKIMH, YTOBIETBOPSIOUIEH MPUBEACHHOMY
Ha0oOpy ycJIOBHM (NMMPOMEXKYTKU BO3pacTaHUs/yObIBaHMs, 3HAUE€HUE (DPYHKIUU B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, aCHMIITOTHI, HYJTH (QYHKIIUH U T.1I.);

— pemiaTb ypaBHEHUS, TMPOCTEHIIME CUCTEMbl YpPAaBHEHUH, HCIONb3Ys
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 3HA4YEHMs, NPOMEKYTKHM BO3pacTaHusd M YObIBaHUS (PYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, CUMIITOTHI, IEPUOJL U T.I1.);

— MHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKOH
CUTYyalUH;

OINpEeneNsATh MO rpadukaM NPOCTEHIINE XapaKTEPUCTUKHU TEPUOTUUECKUX
IPOLECCOB B OHOJOTMH, KOHOMHKE, MY3BIKE, PaHOCBSI3U U Ap. (aMIUIMTYyna,
MEePUO U T.I1.)

Inemenmul MmamemamuiecKko2o aHanu3a

— OnepupoBaTh MOHATHSIMH: TIPOU3BOIHAS (DYHKIIMHM B TOYKE, KacaTeabHas
K rpad¢uky GyHKIUH, TPOU3BOAHAS QYHKIINU;

—  BBIYUCIISITH MPOU3BOJHYIO OJTHOWICHA, MHOTOWIEHA, KBa[paTHOTO KOPHS,
MIPOU3BOIHYIO CYMMBI (D)yHKITHIA;

—  BBIYUCIISITH MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIMI W MX KOMOWHAIIWA,
UCTIOJNB3YS CIIPABOYHBIC MaTePUAITHI;
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— HCCIeAoBaTh B MPOCTEUIIMX clydasXx (YHKIIMA HAa MOHOTOHHOCTD,
HaXOAWTh HauWOOJbIINEe W HAWMMCHbBIINE 3HAYCHHS (DYHKIUNA, CTPOUTH TpaduKu
MHOTOUYJICHOB M TMPOCTEHIINX pPAIMOHAIBHBIX (YHKIHHA C WUCHOJIB30BaHUEM
amrmapaTta MaTeMaTHIeCKOTo aHaIn3a.

B nosceonesnotl scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

- pemaTh IPUKJIAAHBIC 3a/a9d U3 OMOJIOTHH, (PU3UKUA, XUMUHU, SKOHOMUKHU
U JAPYTHX TMPEAMETOB, CBS3aHHBIC C HWCCIICIOBAHUEM XapaKTEPUCTHUK PEaTbHBIX
MPOIIECCOB, HAXOXKJICHUEM HAMOOJIBIINX W HAMMEHBIITUX 3HAYCHUH, CKOPOCTH H
YCKOPEHHUS | T.I1.;

—  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;

— HUMETh IMPEJCTABICHUE O MATEeMaTUYECKOM OXKUJAHUM W AUCIEPCUU
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;

— UMETh TMpPEACTaBJICHHE 00 YCIOBHOM BEpPOSTHOCTH U O TMOJHOU
BEPOSTHOCTHU, IPUMEHSIThH UX B PEIICHUU 33]1a4;

— HUMETh MPEJCTABICHUE O BaXXKHBIX YACTHBIX BHUIAX PACHpPEACICHUN U
MIPUMEHSTH UX B PEIICHUU 33/1a4;

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

B nosceonesnoii srcuznu u npu uzyyeHuu opyeux npeomemos:

—  BBIYMCJISITH UM OLICHUBATH BEPOSITHOCTU COOBITUI B pEAJIbHOM KU3HU;

—  BBIOMPATH NOAXOASIINE METObI MPEICTABICHUS U 00paOOTKH TaHHBIX;

YMETh periaTh HECIOKHbIE 3a/1a4l Ha IPUMEHEHUE 3aKOHa OOJIBIITUX YHCEN B
COIIMOJIOTUH, CTPAaxOBaHWHU, 3/IPABOOXPAHCHUH, OOCCIECYCHUH Oe30MacCHOCTH
HACEJICHUSI B YPE3BbIYANHBIX CUTYAIUSIX

Texcmosvie 3a0auu

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

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

— CTpPOUTH MOJEIbh pEIICHUS 3aJadyd, MPOBOJUTH JOKa3aTeIIbHBIC
pacCyXJICHUS;

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

— MEepeBOAUTH NpPU pEHIeHUH 3aJayu UHGOpMAIMIO U3 OAHOW (opMBI B
JPYTYIO, UCTIONB3Ys MPU HEOOXOAMMOCTH CXEMBbI, TAOJIUIIbI, TPadUKH, JTHArPaMMBbL;

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

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

T'eomempus

— OmnepupoBaTh NOHATHSAMH: TOYKA, IpsiMasi, IJIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHANKYISIPHOCTD NPSIMBIX U IIIOCKOCTEH;

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

— pemaTh 3aJa4d Ha HAXOXKJICHHE MeOMETPHUUYECKUX BEJIMYUH MO OOpa3uam
VI aJITOPUTMaM;

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

— U3BJIEKAaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMAIHUIO O
reOMETPUYECKUX (PUrypax, MPEeICTaBICHHYIO Ha YEPTEXKAX;

— PUMEHATHh reoMeTpuueckue (akTbl JUIsl PElIeHUs 3a7ady, B TOM YHCIE
MPEANOJaraloiX HECKOJIbKO IIaroB PelIeHHUs;

— ONUCHIBATh B3aWMHOE pACIOJIOXKEHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

— (opmynupoBaTh CBOMCTBA U IPU3HAKH (PUTYD;

—  JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKACHMUS,

— BIIQJETh CTAaHJAPTHOW Kiaccu(UKaMedl MPOCTPAHCTBEHHBIX (DUTYp
(mMpamMuibl, IPU3MBI, apaJlJIeNIeUIeabl);

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

—  BBIYUCIISITH PACCTOSHUSA U YTJIbl B IPOCTPAHCTBE.

B nosceomnesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos:

— WCNONb30BaTb CBOWMCTBA reomeTpuyeckmx ¢uryp ANAa pelleHna 3anad
IPAaKTHUUECKOI0 XapakTepa U 3aJad U3 Ipyrux o0jgacTei 3HaHUH.

Bexmoput u koopounamul 6 npocmpancmee

— OmepupoBaTh TOHATHSIMHU JI€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXTY
BEKTOpPaMH, CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;

— HaxOJIWUTh PACCTOSTHUE MEXKIy ABYMS TOUYKaMH, CYMMY BEKTOPOB U
MPOU3BEJCHUE BEKTOpa HA YHCJIO, YIroJd MEXIy BEKTOpPAMH, CKaJIsIpHOE
MIPOU3BEICHUE, PACKIIAILIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPIMHAT;

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

- HpCI[CTaBJIHTB BKJIaJ BBIIAIOMINXCA MAaTCMaTHKOB 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;

— MPUMEHATb OCHOBHBIE METO/IbI PEIICHHS] MAaTEMaTHYECKUX 3a/1a4;

— Ha  OCHOBE MaTeMaTHMYeCKUX  3aKOHOMEpPHOCTeM B  MpHUPOJE
XapaKTEPU30BaTh KPACOTY U COBEPUIEHCTBO OKPY’KAIOIIET0 MUpa U MPOU3BEICHUN
UCKYCCTBA;

OPUMEHATh  NPOCTEHIIME MPOTPAMMHBIE  CpPEICTBA UM 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH MATEMATHYECKUX 3a/1a4.

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

Yucna u eévipasicenus

JlocTrxkeHue pe3yibTaToB

— CB00OJHO OIEpUPOBATh MOHATUSIMHU: HATypajJbHOE YMCIO, MHOXKECTBO
HaTypaJbHBIX YHMCEN, IEJ0€ YUCIO0, MHOXKECTBO IEJIbIX YHUCE, OOBIKHOBEHHAs
JpoOb, ecITUYHAsT JpoOb, CMEIIAHHOE YKCIIO, PAllMOHAIBLHOE YHCIIO, MHOYKECTBO
pallMOHAJBHBIX  YHWCEJ, UPPAUMOHAIBHOE 4YHUCIO, KOPEHb CTEINEeHW N,
JICUCTBUTEIBHOE YHCIIO, MHOXECTBO JACHCTBUTEIIBHBIX YHCEJI, T€OMETPHUYECKAS
MHTEPIPETALNS HATYPAIbHBIX, LEJIBIX, PAMOHAIBHBIX, IEMCTBUTEIbLHBIX YHUCE;

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

— MEpEeBOAUTH YMCIa U3 OJHOW CHCTEMBI 3alUCH (CUCTEMBbI CUMCIICHHS) B
APYTY1O,

— JOKa3blBaThb M  UCIOJb30BATh MPHU3HAKA JCIUMOCTH CYMMbI H
ITPOU3BEICHUS DU BBIIIOJTHEHUU BBIYMCIICHUM U PELICHUU 3a]a4;

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

— CpaBHHUBATh JICUCTBUTEIIbHBIC YHCIIa PA3HBIMU CIIOCO0AMU;

—  YHOOpSA0YMBATH 4YHWCJa, 3allMCaHHbIE B BHUJE OOBIKHOBEHHOW U
JNEeCATUYHOU NpoOM, 4YHCia, 3aliCaHHBIE C HCIOJb30BaHWEM apuMETHYECKOTro
KBaIPAaTHOTO KOPHS, KOPHEH CTENeHU OOJIbIIE 2;

— Haxomutb HOJl u HOK pasapiMu crocobamMu W HCMOIB30BATh MX TMPHU
pELICHUH 3a/a4;

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

—  BBINOJIHATH CTaHJapTHBIE TOXIECTBEHHbBIC npeoOpa3zoBaHus
TPUTOHOMETPUYECKUX,  JIOTAQpU(PMUYECKUX,  CTEMECHHBIX, HPPAMMOHATHHBIX
BBIPAKECHUU.
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B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos:

— BBINOJHATH M OOBICHATH CPaBHEHUE PE3YJbTAaTOB BBIYUCICHUN MPHU
pelIeHUN TPAKTUYECKUX 3a7a4, B TOM YHCIE€ MNPUOIMKEHHBIX BBIYUCICHUM,
UCIIOJIb3YsI pa3HbI€ CIIOCOOBI CPAaBHEHMI;

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

COCTaBJISITh M OLICHMBATH PA3HBIMU CIOCOOAMM UYWCIIOBBIE BBIPAXKCHHS pU
peIlIeHNH MPaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTUX Y4eOHbIX PEIMETOB

—  CcBOOOJHO ONEPUPOBATH YUCIOBHIMU MHOXKECTBAMU MPHU PELICHUH 3a/1a4;

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

— BJAJETh OCHOBHBIMH TOHSTHSMH TEOPHH JEIMMOCTH TPU PEUICHUH
CTaHJIAPTHBIX 3a/1a4

— uMeTh 0a30BbIe MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

— cBOOOAHO BBITOJIHSATD TOKJIECTBEHHbIE npeoOpa3oBaHus
TPUTOHOMETPUUECKUX, JTOTAPUPMUYECKUX, CTETICHHBIX BBIPAKECHUN;

— Biageth popmysoit Ounoma HeroToHa;

— TPUMEHATH MPH PEUICHUH 3a/1ad TeOpeMy O JIMHEHHOM Ipe/ICTaBICHUU

— IPUMEHATH IIPU pelieHnu 3a1ad Kuralickyio TeopeMy 00 ocTaTkax;

— I[PUMEHATH [P pelIeHnu 3a1a4 Mainyro teopemy Pepma;

—  YMETh BBINOJIHATH 3aIUCh YHCIIAa B MO3UIIMOHHON CUCTEME CUUCITICHUS;

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

— TIPUMEHATH [IPU PEIICHUU 3aja4 LenHble ApoOu;

- TNPUMEHSATHh NPH PEUICHUH 3a/ad MHOTOYJIEHBI C JEUCTBUTEIIbBHBIMU U
HEeIbIMA KO3 PumeHTaMu;

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

— TIPUMEHATH NPU pelieHnu 3a1a4 OCHOBHYIO TEOpeMy alnreOphl;

OPUMEHATh MpPH pEIIeHWH 3a7ad mnpocTeilire (YyHKIUUM KOMIUIEKCHOM
NEPEMEHHOI KaK reoMeTpuyYecKre npeodpa3oBaHusl.

Ypaenenus u nepasencmea

JlocTrxkeHue pe3ysibTaToB

— CB00OJHO  omepupoBaTh  MOHATUSIMU: ypaBHEHUE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHHUSI U HEPABEHCTBA, YPABHEHHUE, SBIIIOLIEECS CIEACTBUEM
JPYroro ypaBHEHUS, YpPaBHEHUS, PAaBHOCWIbHBIE HAa MHOXXECTBE, PAaBHOCHJIbHbBIE
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 OCHOBHBIMHU THIIAMHU TOKAa3aTENbHBIX, JIOTApU(PMHUUECKUX,
UppAalMOHAIbHBIX, CTEIIEHHBIX YPAaBHCHUM U HEPABEHCTB U CTaHIAPTHBIMU
METOJAaMHU UX PELICHUN U IPUMEHATh UX IIPU PELICHNUU 3a/1ay;

— [PUMEHATH TeOpeMy be3y K peleHno ypaBHEeHUH;

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

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

— BJAJACTb METOJAMM pPEUICHUS YPABHCHUMN, HEPABEHCTB U HX CHUCTEM,
YMETb BHIOMPATh METO/] pelieHust © 000CHOBBIBATH CBOM BHIOOD;

—  HCHOJIB30BAaTh METOJ UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCIIE
JIPOOHO-pallMOHATBHBIX U BKIIOYAIOIINUX B CE€0s1 MpPAallMOHAIbHBIE BBIPAKEHHUS,;

— pewaTts anredpanvyeckue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C
napaMeTpamu anreOpanyeckuM U rpadpuueckuM METOAaMu;

—  BJAJAETb Pa3HBIMU METOJAMHU J10KA3aTEIILCTBA HEPABCHCTB;

— pelarbh YpaBHEHUS B LIEJIBIX YHACIIAX;

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

— CBOOOJHO HCITI0JIb30BATh TOXK/IECTBEHHBIE IPE0OPa30BaHUS MIPU PELICHUU
YPaBHEHHUM U CUCTEM YPABHEHUHN

B nosceonesnou srcuznu u npu uzyyenuu opyeux npeomemos:

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

—  BBIMOJHATh OLEHKY HPaBIONOJ00UsI pPE3yJabTaTOB, MOIY4YaeMbIX IpPHU
pELIEHNN PAa3JIUYHBIX YPAaBHEHUN, HEPABEHCTB U MX CUCTEM IIPU PELICHUM 3a1ad
JIPYTUX YYEOHBIX MPEIMETOB;

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

— COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OIHUCHIBAIOIINE
peanpHy0 CUTYalUIO WM NPUKIAAHYIO 3a1ady, NUHTEPIPETUPOBATH ITOIYYEHHbIC
PE3yJbTaThI;

HCIIOJIB30BaTh MPOrPAMMHBIE CPEICTBA IIPU PELICHUM OTAEJIBHBIX KIIACCOB
YPaBHEHUI U HEPABEHCTB

— CBOOOJHO OTpEAENsATh TUIl U BHIOUPATh METOJ PEIICHUs MOKa3aTEeIbHbBIX
U JIorapu(pMUYECKUX YPaBHEHHM U HEPABEHCTB, MPPALMOHAJIBHBIX ypaBHEHUH U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPAaBHEHNU U HEPABEHCTB, UX CHUCTEM;

—  cBOOOJIHO pellIaTh CUCTEMbI JIMHEHHBIX YPABHEHMIA;

—  pelarb OCHOBHBIE THUIIBI YDABHEHUU U HEPABEHCTB C IIapamMeTpamus;

— INPUMEHATH NPU PELICHUM 3anad HepaBeHcTBa Komm — byHskoBckoro,
bepnyiuy;

—  HMMETb [IPEACTaBICHUE O HEPABECHCTBAX MEXKY CPEAHUMU CTEIICHHBIMU.

Dynkyuu
JlocTmxkeHuns pe3ybTaToB:
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— Bmanmere moOHSTHSIMHU: 3aBUCUMOCTh BEJIMYUH, (YHKIMS, apTYMEHT U
3HaueHue (PyHKIMHU, 00JacCTh ONpPEJECTCHUs] U MHOXKECTBO 3HAUCHUH (YHKIIUH,
rpaduK 3aBUCUMOCTH, Tpaduk QyHKUMH, HYIUA GYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTAHME Ha YKHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHUCJIOBOM IMPOMEXYTKE, HauOosblllee W HauUMEHbIIee 3HauyeHue (QyHKIMM Ha
YHUCIIOBOM TMPOMEXKYTKE, Nepuoanyeckas (pyHKIUsA, MEepHUOJ, YeTHAs U HEYeTHas
GyHKIIUW; YMETh TPUMEHSATH 3TH TIOHSTHSI IPY PEIICHUN 33/1a4;

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

—  BIIQJIETh MOHATHUAMU MOKa3aTeiabHas (QYHKUHUS, SKCIIOHEHTA; 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 TPUTOHOMETPUYECKHE (YHKIUH, CTPOUTH UX
rpa@uKkd ¥ yMETh TPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUNA MPHU
pelieHuN 3ajay;

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

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

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

—  BIIQJIETh MOHATUSMHU YHUCJIOBAs MOCJIEA0BATEILHOCTD, apudmeTrueckas u
reoMeTpUyecKas Iporpeccus;

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

B nosceonesnotl scuznu u npu uzyueHuu 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.
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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 BOIPOCOB, C(HOPMHPOBAHHOCTh 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
0OyJaroLIUiiCs JIETKO UCIIPaBUII [0 3aMEYaHHUIO MPENoaBaTeis;

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
COZIEp’KaHME OTBETA; OIYLIEHbI OJIUH — JIBA HEJOYETA 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  ONpPENECJIICHWHM  TIOHATUM, HCIOJB30BAHUM  MaTeMaTHYECKOM
TEPMHUHOJIOTMM, YEpPTEkKax, BBIKIAJAKAX, WCIPABICHHBIE II0CIE€ HECKOJIBKHUX
HABOJAIIMX BOIMPOCOB IMpernojaBaTelsis; OOy4yaroUuiicss HE CHOpaBWICA C
IIPUMEHEHUE TEOPUH B HOBOW CHUTyallMd IIPU BBINOJHEHUM HPAKTHUYECKOTO
3aJlaHusl, HO BBITIOJHUJ 3aJlaHusl 0053aTE€IBbHOTO YPOBHS CJIOKHOCTH MO JIaHHOM
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.
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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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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.

)
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«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.

Jana pynknus f (x)=5+4x —3x°. Haligure KOOpIMHATBI TOUYKHU €&
rpaduka, B KOTOpOH yrioBoi 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 nupamuast MABCD 3amanbl COOTBETCTBEHHO TOYKH 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, kotopeie nexar Ha ero pebpax. ([Ipu sToM mocrtpoeHue
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. Haitaure BBICOTY IMIIMHIpA.

2. JlnuHa OKPY)KHOCTH OCHOBaHMS MWIWHApPA paBHa 1. [Lmomans 60xoBOM
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 I0JIb3YSICh IPABUIIAMHU TPEYTOJIbHUKA U MapauiesiorpaMmma;
0) pa3HOCTb BEKTOPOB;
B) BBINOJIHUTH YMHOXEHHE KaKJJ0T0 BEeKTOpa Ha uucina 2; -3; 0,5;
[Toctpoiite cyMMy BEKTOPOB, TIOJB3YSICh MPABUIOM MHOTOYTOJLHUKA
Haitgure cyMmMy BEKTOPOB, IIOJIB3YSICh IIPABUIIOM MapajuIeIIeIUIIe 1A

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 0 OTHOIIEHHIO K ocsiM koopaumaatr  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 YUCESTT

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 rpaguky 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 yCKOpPEeHHe cTaHeT paBHbiM 12 (m/c”).

HMuTerpana u ero npuMeHeHue

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 1enbIX unces? Kakoe 0003HaueHrne MpUHATO

JUIA TOr0 MHOKecTBa?

3. Kakoe MHO>XXECTBO HAa3bIBA€TCS MHOXKECTBOM paroOHAJIbHBIX YHUCCI U KaK 9TO

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/ILIHI)IG?

6.

Kakne 0OBIKHOBEHHBIC JPOOM BBIPAXKAIOTCA TOJIBKO MPUOIMKEHHBIMH
NECATUYHBIMU?

7. Kakue ACCATHYHBIC I[pO6I/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 apoOW HA3BIBAIOTCS YUCTHIMH M CMEIIAHHBIMH U KakK

COKpPAILICHHO OHU 3allMChIBAIOTCS?
Kak 3anuceiBaroTcd 1eible YKClIa U KOHEUHbIE JNECATUYHBbIE APOOM B BHJIE
OECKOHEUHBIX MEPUOANYECKUX TPpoOeii?

JIrobass nu  OeckoHeyHash MepuoanYecKass AecATUYHas ApoOb SBIAETCS
PalMOHAIIBHBIM YHCIIOM?

Kak 00patuTh YHCTYyIO TEPUOAMYECKYIO JECATUYHYIO ApoOb B
OOBIKHOBEHHYIO?
Kak o00patuTh CcMeNIaHHYI0 MEPUOJUYECKYI0 JECATUYHYIO JIpo0b B
OOBIKHOBEHHYIO?
Kakoe wuckmioueHue mnpencraBiasieT coOoi OeckOoHeYHasl MepHoguYecKast

JeCATHIHAS APOOb ¢ Iepruoaom 9?
Kaxkwue gncita Ha3pIBarOTCS HppaIlMOHAILHBIMA U KaK 0003HAYaeTCsI MHOKECTBO
UppaIMOHAIbHBIX YUCEN?

Kakue uymcna Ha3bpIBalOTCS JCHCTBUTEIBHBIMM M KakKoe JIs HHMX BBEJICHO
0003HauecHue?
Yo noHNMaeTcs 1o a0COMIOTHON BEIUYNHON NEHCTBUTENBHOTO yncia?

YpaBHeHUs U HEPABEHCTBA

1.

2
3.
4

CrerieHu ¢ KaKUMH ITI0Ka3aTeIIMHU BBl 3HaeTe?
[lepeuncnure CBOWCTBA CTENICHEM.

JIi1st Bcex m 1okasaresieil CBoMCTBa OJJMHAKOBBI?
Kak Ha3biBaeTcs onepanus Hax0XAECHUS CTEIeHEN?
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5. Yo Takoe norapudpm?

6. IlepeuuciuTe OCHOBHBIE CBOMCTBA JIOTapU(PMOB.

7. Kax Ha3pIBaeTCs oneparysi HaxoxJ1eHus Jorapupmos?

8. HazoBuTe MeTOIBI pelIeHHs MTOKa3aTeNbHBIX YpaBHEHUI

9. HazoBuTe oT/IM4ME CTPOTO U HECTPOTOT'O HEPABEHCTB

10. Kakoe ypaBHEeHUE Ha3bIBACTCS MOKA3aTEIbHBIM?

11. CriocoObI pelieHus MoKa3aTebHbIX YPaBHEHUN?

12. CniocoOs! perieHust moka3aTeabHbIX HEPaBEHCTB?

13. Cnioco0sb!I perienust norapuMuUUecKux HEpaBEHCTB U YpaBHEHHIT?

DOyHKUIMHA

1. Kak HailTu KOOpAHHATHI BEPIIMHBI TapadOIbl?

2. Ot yero 3aBUCUT HalpaBJiEeHUE BETBEH mapadobl?

3. Ilepeuncnure cBOWCTBA CTENEHHON (DYHKIIMHU C HEYETHBIM IOKA3aTeNIEM.
4. Yro Ha3pIBaeTCs 00J1aCThIO 3HaYCHUN QHyHKIIMH?

5. Cdopmynupyiite TeopeMy O pa3yioKEHUU KBAaJIpaTHOTO TPEeX4JIeHa Ha

MHOYKUTEIIN.

6. OnummTe aNropuT™ MOCTPOEHU rpaduKka KBaAPaTUIYHON QYHKIIUU.
7. lIlepeuncnure CBOMCTBA CTENEHHON (DYHKIIMU C YETHBIM MTOKA3aTEIIEM.
8. Uto Ha3pIBaeTCs 00MacThio onpeaeneHus QyHKINu?
9

Ha3zoBuTe MHOKECTBO 3HAUYCHUI CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.

10. HazoBuTe SKCTpEeMyMBbI CHHYCa, KOCUHYCA, TAHTEHCa, KOTAaHTCHCA.

11. Kakas ¢pyHKUMS Ha3bIBAETCS IOKA3ATEIbHOMN?

12. KakoBa 00acTh OnpeaesieHUs MOKa3aTebHOW (DyHKIIH?

13. Kakumu cBOMCTBAaMU MOKET 001a1aTh (DYHKITHSA?

14. JlaiiTe onpeesieHre BO3pacTarolieH, yobiBaromield (PyHKIIUH.

15. Tlpu kakoM ycIIOBUY TTOKa3aTesbHast PYHKITUS SBIISIETCS YOBIBAIOIICH?
16. CpoticTBa norapudmMudeckor GyHKIMY pu a > 1;

17. CpotictBa norapupmuueckon pyukmuu npu 0 <a <I;

18. OcHoBHbIE TpeoOpazoBanus rpauKoB JOrapuGMUIecKoi PyHKITUH.
KoopauHarsl 1 BeKTOpBI

Onpenenenue BEKTOpa.

Kak HaliTu KoopiuHATHI BEKTOpa?
OmnpeneneHue paBHbIX BEKTOPOB.
OnpeneneHne KOJUIMHEAPHBIX BEKTOPOB.
[Ipu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

UTto Ha3bIBaeTCS MOYJIEM BEKTOpA?

Kak HaiiTu Mmontysb BekTopa?

Kaxoil BEeKTOp Ha3bIBAETCS HYJEBBIM ?

Kakoii BeKTOp Ha3bIBaeTCsl AMHUYHBIM?

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 €AMHUYHOTO PaJinyca U3BECTHBI?

3. B kakux eguHUIIAX U3MEPSIETCS YroJl TOBOPOTA CAMHUYHOTO paamnyca’?

4. Yro Takoe yrou B oguH paauan? CKOJBKO MPUOIM3UTEIHHO TPaTyCOB
COJICPKUT yroJi B 1 paauan ?

5. CdopmynupoBath MpaBuia NepeBojia U3 rpalyCHON Mephl yIiia B paJuaHHyIO
Mepy ¥ Ha000pOT.

2 cemecTp

OcHOBBI TPUTOHOMETPHUH (TIPOOJIKEHHE)
1. Onpesenenrie OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUA.
2. Yto siBIsieTCA apryMEHTOM I BCEX TPUTOHOMETPUUYECKUX (DYHKIIHIA?
3. OT 4ero 3aBUCHUT 3HAYCHHE TPUTOHOMETPUUECKUX (PYHKITUH
4. Tlepeuncnante OCHOBHBIE CIIOCOOBI JJOKA3aTE€IHCTB TPUTOHOMETPUUYECKHIX
TOXIECTB
5. HazoBute GpopMyiy i penieHus: TPHroHOMETPUYECKUX YPAaBHEHUH tg X =4,
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€TCSl HEMTPEPHIBHOM B TOUKE?

B kakom ciydae B JaHHOM ToUke (QYHKIUS TEPIUT pa3pbiB?

JlaiiTe onpezaenenre Npou3BOJHON PYHKIIMU B TOUKE.

Kakue cymectByroT 0003HaueHMs AJ1s1 TPOU3BOAHON pyHKIMM y=f(X)?

Cdopmynupyiite HEOOX0IUMOE YCIOBUE CYLIECTBOBAHUSI POU3BOTHOM

(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 mpou3BoiHas cioxkHou dyHKkiuu 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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oo~ A

11.
12.

0.

Yrto Ha3pIBaeTCs MepBOOOpa3HON?

Kak untaercst ocHOBHOE CBOMCTBO 1epBOOOpa3HOM?

Kak MOKHO BBIYMCIIUTS IJIOMIA/Ib KPUBOJIUHEWHOW TPAINlEUH MPU MOMOIIN
HMHTErpayia?

Uro Takoe onpeelIeHHbIM HHTErpa’?

KakoBa ¢opmyna Hprotona-JleiiOuuma?

KakoBbI OCHOBHBIE CBOMCTBA ONPEEIEHHOTO HHTErpaja?

Kak npoBoauTcs 3aMeHa NEPEMEHHOM B ONPEAEIEHHOM UHTErpasue?
KakoBa ¢opmyna HHTETpUpOBaHUS IO YACTSIM B ONPEIEIEHHOM UHTeTpae?
Kax Beruncnsiorcs muomaau puryp?

Kak BpluuciageTcss MNPOWACHHBIM IyTh MNPU I[OMOIIA ONPEIEIECHHOTO
uHTErpana’?

Kak BbiunciseTcs 00beM NOTPeOJIEHHOM AIEKTPOIHEPTUN?

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 OyMKe pa3MEIIEHUSAM UM COUYETAHUAM?

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 MPOBEPKE CTATUCTUYECKUX THIIOTES.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

1.

no

&

o o

Cdopmynupyiite nepBbie Tpu akCUOMbI crepeomeTpun. Chopmynupyiite u
JIOKAXUTE CIIEICTBUS U3 aKCHOM

Cdhopmynupyiite onpezeneHne napamuieabHbIX MPSIMON U MIIOCKOCTH.
ChopmynupyiitTe ¥ JOKaXKUTE  TEOPEMY,  BBIPAKAIOLIYIO  MpPU3HAK
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 OOIIHI BU)

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. Onpenenenne norapupma
2. Buast norapugpmon
3. CaoiicTBa Jiorapudmosn

OCHOBBI TPMTOHOMETPUH

*  OmnpocHeli 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. ®opmyra IS HAX0XKIEHUS IPOM3BOAHON Yepes mpeied
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3. [IpaBuina HaXOXACHNS TPOU3BOTHBIX

HHTerpaJ u ero npuMeHeHue

OnpocHsIil JIucT 6
Bomnpocsr:
1. Onpenenenue nepBooOpa3HON PYHKITUH
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. MaremaTH4ecKoe OXKHIAHUE M JUCIEPCUS TUCKPETHOM CIydailHOM
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 YUCEN. PellieHne ypaBHEHNU 1 HEPABEHCTB
KowmriekcHble uncia. J[eicTBus Hal KOMIUIEKCHBIMU YU CIIAMM.
Apudmernueckuii KOpeHb HaTypaibHOU cTeneHu. CBOWCTBa KOPHEH.
Crenenu ¢ palluoHaIbHBIMU U JEHCTBUTEIBHBIMU MTOKa3aTeasiMu. CBOMCTBA
creneHen. [IpaBuiia 1eicTBUS CO CTENEHSAMM.

Jlorapudwm yucna. CoiicTsa siorapudmos. /lecaTuunbie u HaTypaJbHbIE
JorapupMsl.

OcHoBHOe JorapupMuueckoe ToxaecTBo. [IpaBuna nefictBuii ¢ Jorapupmamu.
IIepexox K HOBOMY OCHOBAHHIO.

OO6uacTh onpeneneHuss 1 MHOKECTBO 3HAUCHUI; Tpaduk GyHKIUU

10. ITocTpoenue rpadgukoB GyHKIIHHI, 3aJaHHBIX Pa3TUYHBIMU CITIOCOOAMMU.
11. Onpenenenue u cpoiicTBa GpyHKIMU. OOpaTHbIE QYHKIUU.
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.
HppanmoHanpHbIe HEPABEHCTBA Y OCHOBHBIE ITPUEMBI UX PEILICHHUS.
Pemenne nokasaTenbHbIX YpaBHEHUM.

x+1 X x-1 _
PemuTe nokasarenbHOE ypaBHEHHE: 27 +2°+27 =28
Pemenne norapudmuueckux ypaBHenuit suna log, x =log, b

Pemenue norapudgmudeckux ypaBuenuii Bunaa log, x=0b.

Pemuts norapudMudeckoe HepapeHcTBO: 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 TPUTOHOMETPUYECKOE TOKAECTBA U €T0 IPUMEHEHUE TS
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 TOKA3ATENBHOM, JJOrapUPMUIECKON 1 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 MaTeMaTUYECKOM cTaTucTuKu. [IpencraBienne naHHbIX (TaOIuULIbI,
auarpammsl, TpauKkn), FreHepaibHasi COBOKYITHOCTb, BEIOOpKa, CpeiHee
apumernyeckoe, MearaHa. MatemaTuyeckoe 0XKHU1aHue U TUCIEPCUs
CIIy4allHOM BEJTUYUHBI

T'eomempusn
AKCHOMBI cTepeoMeTpuH. B3auMHOE pacIionokeHue npsiMbIX B IPOCTPAHCTBE.
[TapayuienbHOCTD MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
[leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.
[Ipu3HaK NepreHINKYISIPHOCTH IPSIMOM U TUIOCKOCTH.
Teopema o TpE€X NMepHEeHIUKYIISpax.
Yron Mexy mpsMoil U IIIOCKOCTHIO.
Yron Mexy II0CKOCTSIMH.
[loHATHE MHOTOIpaHHUKA, €ETO AJIEMEHTHI.
VYkaxxute BepHYI0 GOpMyITy JUIsl HAXOKIEHUS 00bEMaA MPSIMON MTPU3MBI:
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 IpocTpaHcTBe. PaBeHCTBO BEKTOPOB. CllOXKEHHE U
BBIUUTAHME BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.

Kommnmanapusie BeKTOpHI. Pa3nokeHne BEKTopa Mo TpeM HEKOMILIAHAPHBIM
BEKTOpaM.

CkansipHoe IpOU3BEJICHHE BEKTOPOB.

YT10B MeX1y NpSIMBIMU U TIJIOCKOCTSMH.

JBuxenus. LlenTpanbHas, oceBas U 3epkainbHas cumMmerpus. [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 IOMOIIBIO TMPOU3BOJHONM M MOCTPOUTH TIpaduk

dyuxmum: Y = 2X° —3xX°

0

5. BBIUMCIUTHL HHTErpA: I (Xz +4X —1) dx
)

6. Ykaxwute BepHYyI0 (POpMyIy IJisi HAXOXKIEHU 00bEMaA MPSIMON TPU3MBI:

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. Pewnts Hepasenctso: 100 (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 KacaTelbHOM K rpaduky pynxuun 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 u 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 HECOOTBETCTBHE 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 TIPU
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 MPOSBIIACTCA. 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 OLIEHUBAHMUS
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