[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: [13t06a TaTtbaHa VBaHOBHa

[lomkHocTb: 3amecTutens aupekTopa no YP

[lata noanucanus: 20.09.206 08:22:06

o - DenépanpbHoe rocyIapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE CIKACHUC
YHUKanbHbIM NPpOrpamMMHbIN KJ'IIO&E P YARP A P yap a

e447a1f4f41459ff1adadaa327e34f42e93fe7f6 | BhicIero odpasoBanus 5
"HaAbHeBoeTo b TOCYIapCTBEHHBI YHUBEPCUTET MyTel cooOmeHns"
(ABT'YIIC)

AMYPCKUI1 HHCTHTYT KeJIE3HOIOPOIKHOTO TpaHCIopTa - (huimai GeaeparbHOro rocy1apCTBEHHOTO
OFO/KETHOTO 00pa30BaTEIbHOTO YUPEIKACHHUS BhICIIET0 00pa3oBaHus «J/{aibHEBOCTOUHBIH
rOCY/IapCTBEHHBI YHHUBEPCUTET ITyTel coolmieHus» B T. CBOOOIHOM
(AMUXKT - prman IBI'YIIC B 1. CBOGOIHOM)

YTBEPXIAIO

3aM. nupekropa mo YP

A5 T.W. I3100a
27.05.2020
PABOYAS ITPOTPAMMA
mucuuiuineel - BJ1.04 MaTteMaTHka
(MK, TIM)
JUTSI CTICLIUATTEHOCTH 31.02.02 Axymiepckoe 1ero

Hamnpasnennocts (nmpoduis)/cnenuani3anus  eCTECTBEHHOHAYUHBIN

CocraBurenb(n): npenoyiaBareib, bunueBa TaTtbsHa BacunbeBHa

O6cyxnena Ha 3acenanuu 11K o6meobpazoBaTenbHbIX U 00IETPOPECCUOHANBHBIX TUCIUILINH

ITpoTokon ot 20.05.2020r. Ne 9

A
Crapmmuii METOAHUCT ’/4/ : H.H. 3npuns

r. CBOOOIHbIH
2020 r.



Pabouas mnporpamma gucuumuimabel BJ1.04 Marematuka paspabotaHa B
cootBeTcTBUH PI'OC (mpuka3 Munoodpuayku Poccuu ot 11.08 2014 r. Ne 969)
[Iporpamma opueHTHpOBaHA HA YIEOHUK:

1. A.A. Jagasn Maremaruka, [31€KTpOHHBIN pecypc]: yueOHuk. - M.: UHO®PA-
M,2019. -544c.- pexxum goctyna: http://znanium.com

2. A.A. Jlanasu MaremaTuka, cOOpHUK 3a1a4 1o matematuke M.: TH®PA-
M,2019. -352c. - pexxum moctyna: http://znanium.com

3. M.I'. 'mnsapoBa MaTteMatuka i1 MEIUIIMHCKUX KoJUlemxkeh: Yuel. mocobue
PoctoB u//1: ®enukc, 2019

Oowan xapakmepucmuka y4eoOHou OUCYUNIUHDL

B coorBerctBuM ¢ mpuHATOM KoOHUENuMend pa3BUTHUS MAaTEMATHYECKOTO
oOpazoBanus B Poccuiickoit denepanuu, MaTeMaTUYECKOe 00pa3oBaHUE PENIacT, B
YACTHOCTH, CJIEAYIOIIUE KIIFOYEBbIC 3a/1aUH:

—  «IPEeAOoCTaBIIATh KAKIOMY OOydaromieMycsi BO3MOXXHOCTb JOCTHKEHUS
YPOBHSI MaTeMaTUYECKUX 3HAHUHN, HEOOXOAMMOTro i JaJIbHEHINEH YCIEeIHOM
YKU3HH B OOIIIECTBEY;

— «obOecrnieunBaTh ~ HEOOXOAMMOE  CTpaHE€  YUCIO  BBIMYCKHUKOB,
MaTeMaTH4ecKash TMOJrOTOBKAa KOTOPBIX JOCTaTOYHA JJISI  MPOAOJIKEHUS
o0pa3oBaHUs B Pa3JIMYHBIX HAMPABJICHUSX U ISl MPAKTUUYECKOU JEATEIbHOCTH,
BKJIIOYas TMpenojaBaHUEe MAaTeMaTUKH, MAaTEMaTUYECKUE UCCIIEIOBaHUS, paboOTy B
chepe MHPOPMAITMOHHBIX TEXHOJIOTUM U JIP.»;

— «B OCHOBHOM O00IlleM U cpeaHeM o0iieM o0pa30BaHUM HEOOXOIUMO
MPEAYyCMOTPETh MOATOTOBKY OOYYarOIIUXCSi B COOTBETCTBUM C MX 3alpoCaMH K
YPOBHIO MOJTOTOBKHU B cpepe MaTEMAaTHUECKOTO 00pa30BaHUS.

CoOOTBETCTBEHHO, BBIICTIAIOTCS TPU HAIIPaBJICHUS TPEOOBAHUM K pe3ybTaTam
MaTEeMaTU4YeCcKoro 00pa3oOBaHMUS:

1) mpaKTHKO-OPHUEHTUPOBAHHOE MaTeMaTU4eCKOe oOpa3oBaHue
(MaTemaTHKa JUIsl )KU3HH);

2) MaremaTHKa JJis UCIIOJIb30BaHUs B TPOQECCHH;

3) TBOpYECKOE HampaBiICHHE, Ha KOTOpPOE HalleIeHbl T¢ OOydJaromuecs,
KOTOpBI€ TUIAHUPYIOT 3aHUMAThCSI TBOPUECKON U UCCIEI0BATEIbCKOM paboTol B
00JacTH MaTeMaTUKHU, (PU3UKU, SKOHOMHUKHU U APYTUX 00JIACTSX.

[lenu ocBoeHus mporpamMMbl 6a30BOT0 YPOBHSI — 00ecrieueHue BO3MOKHOCTH
WCTIOJIb30BAHUSI MATEMATUYECKUX 3HAHWW U YMEHUM B MOBCEIHECBHOW JKU3HU U
BO3MOXXHOCTH YCIICIIIHOTO MPOAOJDKEHUs] 00pa3oBaHUsl MO CHEIUAIbHOCTAM, HE
CBSI3aHHBIM C MTPUKJIAHBIM UCIIOJIH30BAHUEM MATEMAaTHKHU.

OOyuaroiuecs, OCyIIECTBISIONINE 00yueHrne Ha 0a30BOM ypPOBHE, JOJIKHBI
OCBOWUTH OOINME MAaTEeMAaTHUYECKHUE YMEHHs, HEOOXOAUMBIC Il JKM3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TE€M OHH IMOJY4YalOT BO3MOXXHOCTH HU3yYUTh
npeaMeT Tiay0xke, ¢ TeM 4YTOObl B JaJIbHEHIIIEM MPU HEOOXOIUMOCTH HM3y4aTh
MaTeMaTUKYy i MPodeCcCHOHATBHOTO MPUMEHEHHS.


http://znanium.com/
http://znanium.com/

IIpy wu3ydyeHHH MaTeMaTUKH Ha YIIyOJIEHHOM YPOHE MpPEAbBISIOTCS
TpeOOBaHUs, COOTBETCTBYIOLIME HaIpPaBJICHUIO «MaTeMaTuKa TUISL
npo(hecCHOHANBFHOM AESATENBHOCTH»; BMECTE C TeM 00yYarolMiics Moyydaer
BO3MOKHOCTh U3yYUTh MaTEMaTUKy Ha ropa3fo 00jee BHICOKOM YPOBHE, YTO
co3aacT GpyHAaMeHT JJIsl JabHEHIIIer0 CEphbe3HOTO U3yUEHUsI MATEMaTUKU B BY3e.
[Ipy wu3ydyeHHMH MaTEeMaTUKH OOJIBIIOE BHUMAHUE VYACIAETCS Pa3BUTHUIO
KOMMYHHUKATHBHBIX YMEHUH ((HOpMyIUpOBaTh, ApryMEHTHUPOBATh U KPUTHUKOBATH),
(OpMUPOBAHNIO OCHOB JIOTHYECKOTO MBIIIJICHHUS B YaCTU MPOBEPKH UCTUHHOCTH U
JIO’KHOCTH YTBEPKJIEHUM, IOCTPOEHUSI IPUMEPOB U KOHTPIIPUMEPOB, LIETOYEK
YTBEPKACHUM, (DOPMYIMPOBKM OTPULAHMNA, a TaKkKe HEOOXOIUMBIX U
JOCTaTOYHBIX YCJIOBHUH. B 3aBUCHMOCTH OT ypOBHS MpPOTrpamMMbl OOJIbIIE WIN
MEHbIIIE BHUMaHMs YJEISIeTCd YMEHUIO padoTaTh MO aJITOPUTMY, METO/1aM ITOUCKa
aJITOpPUTMa U ONPEIEIICHUIO TPaHUL] IPUMEHUMOCTH alroputMoB. TpeboBanus,
copMyIupoBaHHbIE B paszzene «l'eomeTpusi», B OONbLIEH CTENEHU OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEJCTABICHUN U IpaHUUECKUX METOJO0B, YeM K
(dbopMaIbHOMY OIMCAHHUIO CTEPEOMETPUUECKUX (PAKTOB.

ba3oBblil ypoBeHb

Anzebpa u nauana ananusa

[loBTOpeHune. Pemenue 3amad ¢ MCHOJIB30BAHUEM CBOMCTB YHCEN U CUCTEM
CUUCIICHUS, IEITUMOCTH, JOJEH M YacTel, MPOLEHTOB, MOAYJel uncen. Pemenue
3aa4 C HWCIIOJB30BAHHEM CBOMCTB CTEIEHEM W KOPHEH, MHOTOWICHOB,
npeo0pa3oBaHrii MHOTOWICHOB U APOOHO-PAIMOHAIIBHBIX BBIPAKEHUH.

Pemenune 3a1a4 ¢ UCMOJIB30BAHUEM I'PAlyCHOU MeEpHI yriia. Moayib uncna u
€ro CBOMCTBA.

Pemenue 3a1a4 Ha IBM)KEHHE U COBMECTHYIO pabOTy C MOMOIIBIO TUHEHHBIX
W KBaJPAaTHBIX YpaBHEHUU M WX cucTeM. PereHue 3amay ¢ MOMOIIBIO YUCIOBBIX
HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW TEPEMEHHOM, C MPUMEHEHUEM
M300PKEHUSI YNCTIOBBIX TPOMEKYTKOB.

Pemenue 3amad ¢ MCMOJIB30BAaHUEM YUCIOBBIX (DYHKIIMH W WX TpaduKOB.
Hcnonb3oBanne CBOMCTB U TpapUKOB JTUHEHHBIX W KBAAPATUYHBIX (DYHKIIH,
oOpaTHOM NPOMOPIIMOHATFHOCTH W (PYHKIIUH Y </x. I'paduueckoe pemrenue
YPaBHEHHUU U HEPABEHCTB.

TpuroHomerpuueckasi OKpy>KHOCTb, paduarHas mepa yaia. CUHyC, KOCUHYC,
TAHT€HC, KOMAH2eHC TPOU3BOJBHOrO yria. (OCHOBHOE TPUTOHOMETPUUECKOE

TOXJECTBO U CJEICTBUS M3 HETO. 3HAYCHUS TPUTOHOMETPUYECKUX (YHKIMH TS
Tmnow

yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan). Popmyner crodxceHus
6 4 3 2

MPUSOHOMEMPUYECKUX DYHKYUU, Gopmyabl npusedenus, Gopmynvl 0BOUHO2O
apeymenma.



Hynmu  ¢yHKUMH, TNPOMEXKYTKHM  3HAKONOCTOSHCTBA,  MOHOTOHHOCTb.
Haubonbiiee u Haumenbinee 3HaueHue (ynkuuu. I[lepuogmueckue QyHKIHH.
YeTHOCTh U HEUETHOCTh PyHKIMU. CrodicHble PyHKYUU.

Tpuronomerpruueckne GYHKIHH Y =COSX,Y=sinX,y=tgx. DyuKyusy =ctgx.
CaoiicTBa U rpa@uKyd TPUTOHOMETPUUECKUX (DYHKIIHIMA.

ApPKKOCUHYC, apKCHUHYC, apKTaHT€HC 4ucla. ApKKOmaHeeHC yucia.
[IpocTenimme TPUTOHOMETPUYECKUE ypaBHEHUA. PelieHue TpUroHOMETPUYECKUX
YPaBHEHUM.

Obpammusie mpucoHomempudeckue @QYHKYuu, ux ceolcmea u 2pagpuxu.
Pewenue npocmeuwiux mpuconomempuyeckux Hepagencms.

CremneHb ¢ IEMCTBUTENBHBIM IOKA3aTENEM, CBOMCTBa creneHu. [Ipocreiimme
MoKa3aTelbHbIE YpaBHEHHs W HepaBeHCTBA. [lokasaTtenmpHass (QYHKIHS U ee
CBOICTBA U Tpa(uK.

Jlorapudwm umcia, cBoiicTBa sorapudma. Jlecatuunsiii orapudm. Yucno e.
Hamypanvnoiti  noeapugm. IlpeoOpazoBanue gorapuMUYECKUX BBIPAKECHU.
JlorapudmMuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuyeckas GyHKIUA U €€
CBOICTBA U Tpa(uK.

CrenenHast QyHKIUS U ee cBoiicTBa U rpaduk. MppannoHanbHble ypaBHEHUS.

Memoo unmepsanos 07151 peuierusi HepageHcms.

Ilpeobpazosanusa ecpaghuxos GyHxyuii: cosue 60071b KOOPOUHAMHBIX OCel,
pacmsdxceHue u cocamue, OmMpaMceHue OMHOCUMENbHO KOOPOUHAMHBIX OCEl.
I'paghuueckue memoowl pewienus ypaenenuu u nepasencms. Pewenue ypasnenuii u
HEepPagencma, Co0epIHCAUUX NEPEMEHHYI0 NOO 3HAKOM MOOYIIA.

Cucmemvl  NOKA3AMENbHBIX,  N02APUPMUYECKUX U UPPAYUOHATLHBIX
ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102aAPUPDMUYECKUX HEPABEHCMS.

Bzaumno oopamusie pynxyuu. I pagurxu eé3aumno obpamuuvlx hynkyuil.

Ypasnenus, cucmemvl ypasnenuil ¢ napamempom.

[IpousBognass ¢yukuuu B Touke. KacarenmbHas K rpaduky GyHKIIHH.
['eomerpuyeckuidi u  (U3MYECKUH  CMBICH  Tpou3BoAHOW. [IpomsBogHbIC
alieMeHTapHbIX QyHKIUN. [Ipasunra ougpepenyuposarus.

Bmopas npoussoonas, ee ceomempuueckuti u puzuieckutl CMuIcI.

[TonsiTue 0 HENMpepbIBHBIX (GYHKIUAX. TOYKH SKcTpeMyma (MakKCHMyMa |
MuHHMyMa). VcciieoBaHue dIIEMEHTAPHBIX (PYHKIMH HA TOYKH DKCTPEMyMa,
HauOoJIbIIIEE W HAaWMMEHbBIIEe 3HAUEHUE C MOMOIIbI MPOU3BOJIHOU. [locmpoenue
epagukos Qyukyull ¢ noMOwblo Npou3eoousix. llpumenenue npou3eooHou npu
peuteruu 3a0au.

[lepBooOpasnas. [lepsoobpasuvie d1emenmapuvix  Gyuxkyuu. [lowaos
Kkpusonunetinonu mpaneyuu. Popmyna Hovromona-Jleiibnuya. Onpeodenennblii



unmezpan. Beiuucnenue niowaoeii niockux gueyp u oo6vemos men 8paujeHus ¢
NOMOWbIO UHMe2paa.

TI'eomempus

[ToBTOpenue. Pemenne 3a1ay ¢ NpUMEHEHUEM CBOMCTB (PUTYp Ha IJIOCKOCTH.
3agauM Ha J0Ka3aTelIbCTBO UM TOCTPOCHHE KOHTPIPUMEPOB. lcronb3oBaHue B
3aa4ax IPOCTEMIINX JIOTMYECKUX IpaBWil. PeleHne 3a1ad ¢ HMCHOJIB30BAHUEM
TEOPEM O TPEYrOJbHUKAX, COOTHOLICHWH B HPSIMOYTOJBHBIX TPEYIrOJIbHUKAX,
(bakTOB, CBA3aHHBIX C YETHIPEXYroJbHUKaMU. PelieHne 3aau ¢ UCIONIb30BAHUEM
($akTOB, CBSI3aHHBIX C OKpPYXHOCTSIMHU. Pemienune 3amau Ha u3MepeHHs Ha
IJIOCKOCTH, BBIUYMUCIEHUE JJIUH U Iulowanel. Pewenue 3adau ¢ nomowsio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. @urypsl U ux wuzodpaxeHus (kyO, nupamuia,
npusMa). OcHosnbie nouamus cmepeomempuu u ux ceoticmea. CeueHus: Kyda u
TeTpa’apa.

Touka, mpsiMas M IUIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU H
CIEACTBUA M3 HHUX. B3auMHOE paclojOKEHUE TMPSMBIX U IUIOCKOCTEM B
npocTpadcTBe. llapaienbHOCT MNPAMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE.
N300paxeHne npocTelImnx NpOCTPAaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

PaccrosiHust Mexay purypamMu B mpOCTpPaHCTBE.

VYruel B poctpancTse. [lepnenauKyasaspHOCT NPAMBIX U INIOCKOCTEM.

[Tpoekuus ¢urypsl Ha MIOCKOCTh. [IpU3HaAKU MEPHIEHANKYIAPHOCTH HPSIMBIX
Y IJIOCKOCTEH B IPOCTpaHCTBE. TeopeMa o0 TpeX MepIeHIUKYIIApax.

MHoOrorpaHHuKHU. [Tapannenenunen. CaoiictBa IIPSAMOYTOJIBHOIO
napamenenunena. Teopema [ludaropa B mpoctpanctse. [Ipusma u mupamuia.
[IpaBwibHas nmupaMuaa W OpaBuibHas npusMma. [Ipsamas nupamuga. DIEMEHTHI
MPU3MBI U TUPAMUIBIL.

Tena BpameHus:: IWIMHIP, KOHYC, cepa u map. OCHOBHbIE CBOWCTBA
IPsIMOTO KPYTrOBOI'O LIMJIMHIpPA, MPSIMOro KPyroBoro Konyca. M3o0paxeHnue Tel
BpAILEHHS HA TUIOCKOCTH.

llpeocmasnenue 06 yceueHHOM KOHyce, ceyeHUs KOHycad (napanieibHoe
OCHOBAHUIO U NPOXOOAUiee Yepe3 GePUIUHY), CedeHUs YUIUHOpa (napanieibHo u
nepneHOUKYIApHO ocl), ceyenus wapa. Pazeepmka yununopa u konyca.

IIpocmetiwue komoOUHayUYU MHO20SPAHHUKOS U MeJl 8PAUYEHUS MeHCOY COOOLL.
Brruncnenue 37eMeHTOB IPOCTPaHCTBEHHBIX QUryp (pebpa, AnaroHasu, yribl).

[Imomaap TMOBEPXHOCTH MPABWIBHOM MNHUPAMUIBI W TMPSIMOM  MPU3MBL.
[Inomane NOBEPXHOCTH MPSIMOTO KPYrOBOTO LHJIMHJIPA, IPSAMOIO KPYrOBOIO
KOHYCa U [apa.



[Tonsitue 06 obbeme. OOBEM THUpPaMUIBI U KOHYCA, MPU3MbI U LUJIHHIPA.
O0BeM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHHS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH 1 00beMaMH TIOJJOOHBIX Tell.

Heudicenuss 6 npocmpauncmee: NAPALIeNbHbIl  NEPEeHOC, YEHMPATbHAL
cuMMempus, CUMMempus OMHOCUMENbHO nIockocmuy, nogopom. (Ceolicmea
osudicenuil. Ilpumenenue 08uMICEHUL NPU peuteHUuU 3a0ad.

BekTopbl u koopamHaThl B TpocTpaHcTBe. CymMma BEKTOPOB, YMHOXKCHHE
BEKTOpa Ha YHUCJIO, yroJ MEXIy BekTopamu. KoJuimHEapHbIEe W KOMIUIaHAPHBIC
BekTOphl. CKansapHoe npouzsedenue gekmopos. Teopema o pasnodceHuu 6eKmopa
no mpem HekoMnianapuvim eexmopam. CKalsapHoe npou3gedeHue 6eKmopos 8
Koopounamax. Ilpumenenue exmopos npu pewilenuu 3a0a4 HA HAXONCOEHUE
paccmosiHutl, O1uH, niouwjaoel u 06vbeMOos.

Vpaeuenue nnockocmu 6 npocmpancmege.  VYpaeuwenue  cghepvi 8
npocmpancmee. Dopmyna ONsl BbIUCIEHUS PACCMOAHUL MeHcOy MOUKaAMU 8
npocmpaHcmae.

Bepoamnocmo u cmamucmuxa. Paboma c oannvimu

[ToBTOpenue. Pemenne 3aga4 Ha TabIMYHOE U rpadUyecKoe MPEACTABICHHE
JaHHbIX. Mcrionp30BaHuEe CBOMCTB U XapaKTEPUCTUK YUCIIOBBIX HA0OPOB: CPEAHUX,
HanOOJIBLIEr0 U HAMMEHBIIET0 3HAUYCHHUS, pa3Maxa, oucnepcuu. Pewenue 3aoau na
onpeoeneHue Yacmomsl U 6epoSMHOCMU cOObImull. Beiuucnenue éeposmuocmei 8
ONbIMAx ¢ PABHOBOIMONCHLIMU DNIeMEHMAapHuIMU ucxooamu. Pewenue 3adau c
npumeHnenuem Komobunamopuku. Pewenue 3a0au na ewviuucieHue eeposimuocmei
He3a8UCUMBIX COObIMUL, NpUMEHEHUEe QOPMYIbl  CLONCEHUS BEPOIMHOCMEL.
Pewenue 3aoau ¢ npumenenuem ouacpamm Iunepa, oOepesa BeposmHOCMEL,
gdopmynvl Bepuynnu.

Yenosnas eeposmuocme. I[lpasuno ymuoorcenus eepossimumocmeu. Dopmyna
NOJIHOU 8EPOAMHOCTIU.

Huckpemnvie cnyyaiinvle Genuuumsbl U pacnpeoeinenus. Hezasucumoie
cryyaiinvle eenuyunsvl. Pacnpedenenue cymmuvl u npou3geoeHus He3a8UCUMBIX
CYYAUHBIX GETUYUH.

Mamemamuueckoe  ooxcudanue U  Oucnepcus  CAY4auUHOU  BETUYUHDBL.
Mamemamuueckoe odxcudanue u Oucnepcusi CyMMvl CAYYAUHLIX — GEUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpeodenenue u e2o c8oticmaa.

Henpepuvignvie ciyuaiinvie genuuunsl. Ilonsamue o niomuocmu 6eposimHoCmu.
Pasnomepnoe pacnpeoenenue.

IlokazamenvHoe pacnpedeneHnue, e2o napamempul.



llonamue o wHopmanvnom pacnpedenenuu. Ilapamempvl HOpMaNIbHO2O
pacnpeodenenus. Ilpumepwvl cnyyaiinvix 6eauuuH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (nO2peuHoCcms UsMepPEeHUt, pOCH Yel08eKa).

Hepasencmeo Yebviumesa. Teopema Bepuyanu. 3axoum Ooavuux yucen.
Buvibopounwiti memoo uzmepenusi geposimuocmeii. Pone 3axona 6onvuiux uucen 8
HayKe, npupooe u obujecmae.

Kosapuayus oeyx cayuaiinvix eenuvyun. I[lonamue o koagpguyuenme
koppensayuu. Coemecmuuvle HAONOOEHUS 08YX CYYAUHLIX GeIUdUH. BvibopouHulil
KO3 puyuenm xoppenayuu.

Yriay0iaeHHbIi yPOBEHb

Anzebpa u nauana ananuza

[ToBTOpeHue. PemieHne 3amad ¢ MCIOJIB30BAHUEM CBOMCTB YMCEI M CUCTEM
CUUCIICHUS, IEITUMOCTH, JOJEH M YacTel, MPOLECHTOB, MOAYJIeW uucen. Pemenne
3aa4 C MCIIOJBb30BAHUEM CBOMCTB CTEIEHEH W KOPHEH, MHOTOWIEHOB,
npeoOpa3oBaHUii MHOTOYIEHOB M JIPOOHO-PALIMOHANIBHBIX BbIpakeHUH. Perienue
3aJ1a4y C MCIOJIb30BAHUEM I'PaJyCHON Mepbl yria. Moayip 4uciia U €ro CBOMCTBA.
Pemenue 3amau Ha JABM)KEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBbl C
NOMOUIbIO JINHEHMHBIX, KBAJPATHBIX U JPOOHO-pAlMOHAIBHBIX YPABHEHHM U HX
cucteM. Pelenue 3a1a4 ¢ TOMOLIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM TEPEMEHHOH, C MPUMEHEHUEM H300paKEHUSI YUCIOBBIX MPOMEKYTKOB.
Pemenne 3amay ¢ MCHOJI30BAaHUEM YHMCIOBBIX (QYHKUMA W HUX TpaduKoB.
Hcnonb3oBaHue CBOMCTB U IPa(MKOB JUHEHHBIX U KBaAPATUYHBIX (DYHKIIHIA,

oOpaTHOM NPOMOPLMOHATBHOCTH W (PYHKIUH Y =/x. I'paduueckoe perieHue
YpPaBHEHUW M HEpPABEHCTB. lcmosib30BaHWE omnepauuii HajJ MHOXKECTBAMU U
BBICKa3bIBaHUAMMU. VICIIOJIB30BaHWE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOMN
MEPEMEHHOM, YHCIOBBIX TPOMEKYTKOB, HX OOBCAMHEHHN U TepeceueHui.
[IpumMeHeHue npu peumieHuu 3a7ad CBOMCTB apu(PMETHUECKOW U reoOMEeTpUYECKOn
MpOTPEeCcCUr, CYMMHUPOBAHUS OECKOHEYHOM  CXOJAIICHUCS TeOMETPUUECKOM
IIPOTPECCHH.

Ocnoenass meopema apugpmemuxu. Ocmamku u cpaeueHus. Ancopumm
Esexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema ®@epma. q-uunvle
cucmemvl cuucienus. yukyus Jinepa, Yucio u cymma oeaumenel HamypaibHO20
yucaa.

Pannannas Mepa yria, TPUTOHOMETPHUYECKAS OKPY>KHOCTb.
Tpuronometpuyeckue QGyHKUMM uucea W yrjioB. DopMylbl NPUBEIACHHUS,
CIIO)KEHHS TPUTOHOMETpUYEeCKUX (YHKIUH, HOPMYIbl TBOWHOTO W MOJOBUHHOTO
apryMeHTa. [IpeoOpa3oBanue  cymMMBbl,  pPa3HOCTH B  IPOU3BEICHHUE
TPUTOHOMETPUUECKUX (PYHKIINI, 1 HA0OOPOT.



Hynmu  ¢yHKUMM, TpPOMEXYTKH  3HAKOMOCTOSHCTBA, = MOHOTOHHOCTb.
HauGonbiee u HaumeHbliee 3HadeHue ¢GyHkuuu. Ilepumonumyeckue QyHKIUU H
HAaUMEHBINK Tieprol. YeTHbIe U HedeTHbIE GYHKIUU. DPYyHKYuu «OpobHAs 4acmo

yucaay Y= {X} u «yejuas 4acmov duciay Y= [X] .

Tpuronomerpruyeckre (QYHKIMH YUCIOBOIO apryMeHTa Yy=CO0SX, Yy =sinx,
y=tgx, y=ctgx. CBoiicTBa u rpadMKu TPUTOHOMETPHUUECKUX (HYHKIUH.

OOpatHbie TpUrOHOMETpUYeCcKrue GYHKIIMU, UX TJIaBHbIE 3HAaYEHUs, CBOMCTBA
u rpadukm. Tpuronomerpuyeckue ypaBHEHHUS. OpnHopoHbIe
TPUTOHOMETPUUYECKHE YpaBHEHHMs. PerieHue mpocTEeHIINX TPUTOHOMETPHUYECKUX
HepaBeHCTB. [IpocTenmme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHHM.

CreneHb ¢ IEWCTBUTENBHBIM MOKa3aTeNNeM, cBoiicTBa creneHu. IIpocrelimme
NOKa3aTelIbHble YpaBHEHUs! W HepaBeHCTBaA. [lokazarenbHas pyHKIus U ee
cBoiicTBa u rpaduk. Uucno € u GpyHKIus y=e*.

Jlorapudwm, cBoiicTBa jorapudma. JlecAITUUHBIA U HATypaJIbHBIN JIorapudm.
[IpeoOpazoBanue norapudmuueckux BblpakeHHUil. Jlorapugmuueckue ypaBHEHUS
U HepaBeHCTBa. Jlorapupmuueckas GyHKIMS U €e CBOMCTBA U rpaduK.

Crenennas GyHKIUS U €€ CBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

[IepBrYHBIE IPENCTABICHNS] O MHOXKECTBE KOMIUIEKCHBIX YHCEl. /lericmeus ¢
KOMNIeKCcHuIMU yuciamu. Komnnexcno conpsowcennvie uucna. Mooynv u apaymenm
yucna. Tpueonomempuueckas popma KomniekcHoeo yucia. Pewenue ypagnenuti 8
KOMNJIEKCHBIX YUCTAX.

Meton uHTEpBaNoOB AJis pelieHusi HepaBeHCTB. [IpeoOpa3oBanust rpadukoB
GyHKIUMI:  CABUI, YMHOXXEHHE Ha YHCJIO, OTPaXXE€HHUE  OTHOCUTEIHHO
KOOPJIMHATHBIX oceil. ['paduieckne MEeTOobl pellleHrs YpaBHEHU U HEPABEHCTB.
Pemenne ypaBHEHUMH M HEPABEHCTB, COACPXKALIMX MEPEMEHHYIO IOJ 3HAKOM
MOMYJIS.

Cucrembl  TOKa3aTeNbHbIX, JOrapuPMUUECKHMX U  HPPALHOHAIBHBIX
ypaBHeHUH. CUCTEMBbI MMOKA3aTENbHBIX, JOrapu(pMHUUECKUX U HPPALUOHAIBHBIX
HEPaBEHCTB.

B3aumuo oOpatHbie pyHKIMH. ['paduku B3auMHO 0OpaTHBIX (PYHKIIUIA.

YpaBHEHUS, CHCTEMBI YPABHEHUN C TAPAMETPOM.

@opmyna bunoma Hviomona. PeweHnue ypaeéHneHuti cmeneHu e6viuie 2
cneyuanvHolx  6udos. Teopema Buema, meopema beszy. Ilpusooumvie u
Henpugooumvlie MHozounenvl. OcHnogHasi meopema aneeopvi. CummempuuecKue
MHOo20UNenbl. [lenouuciennvle u yero3HauHble MHO20YeHbl.

Juogpanumoswt  ypasuenus. Ilennvie Opoou. Teopema Depma o cymme
K8aopamoe.

Cymmbl u psiobl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.



Teopemvl 0 npubaUICEHUU OCUICMBUMENbHBIX YUCEN PAYUOHATLHBIMUL.

MHnoowcecmea na KOOpOUHAMHOU NIIOCKOCHI.

Hepasencmeo Koww—Bynsaxoeckozo, nepasencmeo Hencena, nepasencmsa o
CPEeOHUX.

[Tonarue mnpenena ¢yHKUMUM B Touke. [lonamue npedena ¢yukyuu 8
beckoneunocmu. Acumnmomul epaguxa ynkyuu. CpaeneHue 6eCKOHEUHO MAIbIX
u oecxoneuno Oonvuux. HenpepwsiBHOCTh GyHKUMU. C0licmea HenpepvieHbix
@dyukyuii. Teopema Betiepumpacca.

Huddepenuupyemocts ¢yHkuuu. [IpousBognas (QyHKIMH B TOUKE.
Kacarenbnas k rpaduxy ¢ysakmuu. ['eomeTpudueckuii w1 (QU3NYECKHA CMBICT
IPOU3BOAHOU. [Ipumenenue npou3eoonoti 8 gusuxe. IIpon3BoIHBIE AIEMEHTAPHBIX
dbynkuuii. [IpaBuna nuddepeHimupoBanus.

Bropas npousBojiHas, €€ TeOMEeTPUIECKUN U PU3NUECKHUIN CMBICIL.

Toukn »skcTpemyma (MakcumMymMa W MuUHUMyMa). HccnepgoBanue
AJIEMEHTAPHBIX (PYHKIMM HAa TOYKUA HKCTpEeMyMa, HauOOJbllee W HaUMEHbIIIEE
3HAQYEHUE C TIOMOIIbI0 MPOU3BOAHOU. [locmpoenue ecpagurkos Gyukyut ¢
HOMOWbIO  Npou3eoOnsix. Illpumenenue npouzeoOHOU NpuU peuweHuu 3a0adu.
Haxoorcoenue sxkcmpemymos @hynkyuti HeCKOIbKUX nepemeHHbix.

[lepBooOpazHasi. Heonpenenenusiii VHTErpail. [TepBooOpazHbie
aneMeHTapHbiX (pyHkiui. I[lmomans kpuBosuHeWHOW Tpaneuuu. Dopmyna
Hrerorona-Jleitonuna.OnpeneneHublii MHTErpall. Boiuucienue niowjaoeu NioCKUX
Guzyp u 06vemos men paujenusi ¢ NOMOWbIO UHMe2pad.

Memoowl pewienus hyHKYuOHANbHBIX YPAGHEHUL U HEPABEHCMS.

T'eomempus

[ToBTopenue. Pemenwe 3amady ¢ MCHOJb30BaHUEM CBOWCTB (UTyp Ha
IUIOCKOCTU. PemeHue 3amad Ha J10Ka3aTenbCTBO M MOCTPOCHUE KOHTPIPUMEPOB.
[IpumeHeHne  OpoCTEMIIMX  JIOTMYECKMX  mpaBwi.  Pemenwe 3amau ¢
WCIIOJIb30BAHUEM TEOPEM O TPEYrOJIbHHUKAX, COOTHOLICHUH B IPSAMOYTOJBHBIX
TpPEyTroJbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXyroJibHMKamMu. PelieHue 3amay c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYXHOCTSIMHU. Pemienue 3amad Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIYUCICHHUS JJIMH W Tulowaaeil. Pewenue 3adau c
HOMOWBIO 8EKMOPOB U KOOPOUHAM.

Harnmannas crepeomerpus. [Ipusma, napamienenuren, nupamuia, TETpadp.

OCHOBHBIE TTOHSITUA T€OMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U
CIeNICTBUS U3 HUX. [loHamue 06 akcuomamuueckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne cedeHU MHOTOTPAHHUKOB
MeToOM cienoB. lleHTpanbHOe mnpoekTtupoBanue. Iloctpoenue ceueHun
MHOTOIPaHHUKOB METOJOM ITPOEKIIUH.



CkpelyBaroniyecs: IpsiMble B MPOCTPAHCTBE. YTOJ MEXAy HUMU. Memoosl
HAXO0XHCOEHUSL PACCMOAHUL MeNHCOY CKPEeWUBAIOUWUMUCS NPAMBLMU.

Teopembl 0 mNapa/UIEALHOCTA TPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE.
[TapannensHOE IPOEKTUPOBAaHUE U U300paxkeHue Quryp. I eomempuueckue mecma
MoyeK 8 NpOCMpanHcmeae.

[lepneHANKYISIPHOCTH psIMOi u MJIOCKOCTH. OpTtoronaiibHoe
npoekTupoBanue. Hakionnsle u npoekiuu. Teopema o Tpex neprneHanKysapax.

Buowvr mempasopos. Opmoyenmpuueckuii mempas’op, KapKacHwulll mempasaop,
pasnocpannblii mempal’op. IlpsamoyeonvHoiti mempa’dp. Meoduanwvl u 6umeouavl
mempasopa.

Locmpausanue mempasopa 0o napannenenuneoaq.

Paccrosinua mexnay ¢urypamu B mpoctpaHcTBe. OOMmUN TMepHneHANKYIIp
JIBYX CKPEIIMBAIOIIUXCS MPAMBIX.

VYrnel B mpoctpancTtBe. llepneHauKymnspHble TUIOCKOCTH.  [lnowaos
opmozonanvrou npoexyuu. llepnenouxkynaproe ceyenue npusmol. Tpexepannviti u
MHo2oepannbiy yeon. Ceolicmea niockux y2no8 mHozozpannozo yena. Ceoiuicmea
NJIOCKUX U O8Y2PAHHBIX Y208 MpexepanHnozo yena. Teopemvl KOCUHYCO8 U CUHYCO8
OJis1 MpexepanHo20 yaid.

Bunbl MHOrOTrpaHHUKOB. Pazgepmiu mHoeoepannuka. Kpamuatiwiue nymu na
NOBEPXHOCMU MHO202PAHHUKA.

Teopema  Ounepa. IlpaBunbHBIE  MHOTIOTPAaHHUKHU. J{8oUicmeeHHOCb
NPABUTILHBIX MHO202PAHHUKOS.

[Tpusma. ITapamnenenunen. CpoiicTBa mnapaiuienenunena. lIpsmMoyronbHbIN
napasuienenunes. HakiioHHbIE TPU3MBL.

[Tupamua. Buabl nupamMui. DJI€MEHTHI PaBUIbHOW nmupaMuabl. [Tupamuabi
C pPaBHOHAKJIOHEHHBIMU peOpamMu U TPaHsSIMU, UX OCHOBHBIE CBOMCTBA.

[Lnomaay MoBEpXHOCTEN MHOTOTPAHHHUKOB.

Tena BpaieHus: HUJIUHIP, KOHYC, map u chepa. CeueHus MUIMHApPA, KOHyCa
u mapa. [IlapoBoii cermeHT, mapoBoii CJIOH, IIAPOBOM CEKTOP (KOHYC).

VYceueHHas mupaMu/ia U yCEUEHHBIN KOHYC.

Dnemenmul cpepuueckou ceomempuu. Konuveckue ceuenus.

KacarenbHbie npsiMble W TJIOCKOCTH. BrncaHHble W oOmnucaHHbE Chepsl.
Kacarowuecs cgepvr. Kombunayuu men apawjenus.

Bekropsl 1 koopauHaTel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YHCIIO.
VYron mexay Bekropamu. CKallIpHOE MPOU3BEICHHUE.

YpaBHeHne niuockoctu. Gopmyna pacCTOSTHUS MEXKAY TOYKaMU. Y PaBHEHUE
chepbl. Popmyna paccmosaunus om mouku 0o niockocmu. Cnocobwvl 3a0anus
NPAMOU YPABHEHUSAMU.
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Pewenue 3adau u oOoxazamenbcmeo meopem ¢ NOMOWbIO BeKMOPO8 U
MemoooM KOOpOUHam. DieMeHmbvl 2eoMempuu Macc.

[Tonsitue o6bvema. OOBEMBI MHOTOrpaHHUKOB. OOBEMBI TEN BpalllCHUS.
Axcuomvl obvema. Bvieoo gopmyn o6vemos npamoyeonrvho2co napaiieienuneod,
npusmsl u nUpamuovl. Popmyivl 05 HAX0HCOeHUss 0bvema mempasopa. Teopemvl
00 omHoOueHUsAX 00beMO8.

Ipunoscenuss unmezpana K 6bIMUCIEHUIO 00bEMO8 U NOGepPXHOCMEU mell
spawenus. Ilowaos cghepuueckozo nosaca. Obvem wapogozo cros. llpumenenue
00veM08 npu peweHuy 3a0ay.

[Tnomans chepsr.

Paszeepmra yununopa u konyca. Ilnomaap moBepXHOCTH HUIMHIIPA U KOHYCA.

KoMOuHaium MHOrOrpaHHUKOB U TeJl BpaIlleHUSI.

[Tono6ue B npoctpancTee. OTHOIIEHHE 0O0BEMOB U TIJIOMIACH MOBEPXHOCTEH
noI00HBIX GUTYP.

Heudicenuss 6 npocmpauncmee:  NAPANIENbHLIL — NEPEHOC,  CUMMempUs.
OMHOCUMENILHO NJIOCKOCIU, YEHMPAIbHAS CUMMEMPUsL, NOBOPOM OMHOCUMENbHO
NPSAMOU.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3adau na niockocmu c
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOO8.

Bepoamnocms u  cmamucmuka, nouxka, meopus z2pagoé u
KOMOuHamopuka

[ToBTopenue. Hcnonp3oBanue TaOMUL W AWArpaMM Uil MPEACTABICHHS
naHHbIX. Pemenue 3amay Ha INPUMEHEHUE ONMCATEIBHBIX  XAPAKTEPUCTUK
YHCIIOBBIX HAOOPOB: CPEAHUX, HAUOOJBIIET0 U HAMMEHbILIEr0 3HAaUeHUs, pa3Maxa,
JVCIIEPCUM U CTAHJAPTHOIO OTKJIOHEHUWA. BBIYMCIIEHHME 4acTOT U BEPOSATHOCTEU
coObITHI. BblunCieHrEe BEpOSITHOCTEW B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTapHbBIMU  HcXoAamH. Hcrnonb3oBaHMEe KOMOMHATOPUKH. BerunciieHue
BEPOSITHOCTEM HE3aBUCUMBIX cOObITUNA. Fcnonb3oBanue (HOPMyYJbl CIOXKEHUS
BEpPOSATHOCTEH, Tuarpamm Dilsiepa, AepeBa BeposiTHocTel, hopmyiisl bepHysiu.

Beposamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposimuHocme.

VYcioBHass BepoATHOCTh. [IpaBuiio ymHOXeHus BeposTHocTed. Dopmyiia
noJiHou BepositTHocTu. Dopmyna barieca.

JluckpeTHble cllydallHble BeIWYWMHBI UM pacnpenesieHuss. (CoBMECTHBIE
pactipenenenusa. Pacnpenenenue CcyMMbl M NIPOM3BEICHHS  HE3aBUCHMBIX
CIIy4yalHBIX BEJIMYMH. MareMatudeckoe OXUIAHWE M JUCIEPCHs CIy4alHOU
BEJIMYMHBL. MaTreMaTH4ecKoe OXKUJAHWE U JUCHEPCUs CYMMBbI CIIy4alHBIX
BEJINYUH.
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bunapnas cnydaiiHas BenuunHa, pacnpeneneHue bepnysuu.l'eomerpuyeckoe
pacrpenenenue.  bHHOMManbHOE — paclpelneneHne W €ro  CBOMWCTBA.
l'unepeeomempuueckoe pacnpeoenenueu e2o c80UCM8A.

HenpepsiBHbIE cilydyaliHble BeJIWYHUHBI. [[MOTHOCTHE BeposTHOCTH. DyHKIUA
pactpenenenus. PaBHoMepHoe pacnpeneseHue.

llokazamenvroe pacnpedenenue, e2o napamempui.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmabHoe pacnpeaciiceHue.
Oynkuua Jlammaca. Ilapamerpsl HOpManbsHOrO pacupeaeneHus. I[Ipumepst
CIIy4yalHbIX BEJIWYWH, TMOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh
U3MEPEHUM, POCT YelloBeKa). [lenmpanvras npedenvHas meopema.

Hepasencmeo Yebviuesa. Teopema HYebviumesa u meopema bepnynnu. 3axon
oonvuux uucen. Bvioopounvlii memoo usmeperus eepoamuocmeu. Ponv 3axona
OOLUIUX YUCeN 8 HAYKe, NPpUpooe U obuecmae.

KoBapuanusa nByx ciyuyaiinbix BenuuuH. [lonsitue o koadduimente
koppessiiuuu. CoBMECTHbIE HAOMIOJEHUS JBYX CIy4YalHbIX BEJIMUUH. BuibopouHbili
K03 uyuenm xoppenayuu. Jlunetinas pespeccus.

Cmamucmuueckaa eunomeza. Cmamucmuka Kpumepus U ee YpPOBeHb
sHauumocmu. Ilposepka npocmetiwiux cunomes. Imnupuieckue pacnpeoeseHus u
UX C653b C meopemuyeckumu pacnpedenenuimu. Paneosas koppenayusi.

Ilocmpoenue  coomeemcmeuu.  HHvexkmusnvie U CIOpbEKMUGHbLE
coomeemcmeus. buekyuu. /luckpemnasn nenpepvignocms. [Ipunyun /fupuxe.

Koouposanue. /[éouunas sanuce.

OcHosHble nonsamusi meopuu 2pagos. /lepeswvs. /leouunoe depeso.
Csaznocmos. Komnonenmor ceéaznocmu. Ilymu na epaghe. Diineposwt u
I'amunomonogs nymu

Mecmo yuebnoii Oucuyuniunst 8 yueOHOM niane

B cootBerctBre ¢ YII aucuunnuua b/1.04 Martemaruka paccuutana Ha 234
yaca B T'oJl, B TOM uuciie B 1 cemectpe: 364 — JIEKIIUM, YPOKU,324 — TPaKTUUECKHUE
3aHATHA,4 4 B Hegemo; 304 — caMmocTosTenbHas padoTa,44—KOHCYNbTAIlMU; BO 2
cemecTpe: 424 — NEeKIHH, YpokH, 464 — npakThuuecKkue 3auatus, 4 4 B Henemto; 404
— caMoCTosITeNbHas paboTa, 44 — KOHCYJIbTALIHUH.

Ili1anupyembie pe3yabTaThl 00yYeHHsI

B pesynprate wu3ydeHus ydeOHOM IUCHUIUIMHBI MaTemaThka Ha YpOBHE
cpeaHero ooimero oopa3oBaHus:
OObyuarommuiics Ha 6a30BOM YPOBHE HAYyUHTCS:
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Anzeopa u nauana ananuza

Yucna u evipasrxcenusn
OnepupoBaTh MOHATUSIMU:

[eJI0e YHCIIO, JETUMOCTh YHUCEN, OOBIKHOBEHHAs Opo0b, AecATUYHas APOOb,
palroHaIbHOE YHCIO0, NPUONMKEHHOE 3HAYCHHE 4YHCIA, 4YacTh, JOJI,
OTHOUICHUE, IPOLICHT, IIOBBINICHUE U IIOHIKEHUWE HA 3aJaHHOE YHUCIIO
IPOLIEHTOB, MacIITAa0;

onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMM: JIOTapupM  4HcCIa,
TPUTOHOMETPHUYECKAsT OKPY>KHOCTb, TpaJyCHas Mepa yrIjia, BEJIMYHMHA YIia,
33JIaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC, KOCHUHYC,
TAHI'€HC U KOTAHT€HC YTJI0B, UMEIOIIUX MPOU3BOJIbHYIO BEIUUHHY;

BBIMIOJHATh apu(METUYECKUEe JACUCTBUA C UENBIMH U  PalUOHAIBHBIMH
YUCIIAMY;

BBIMIOJIHATh ~ HECJOXKHBIE  IPEoOpa3oBaHUs  YHUCIOBBIX  BBIPAKEHUH,
COJEpIKaIMX CTEIIEHU YK Cell, TUO0 KOPHU U3 YHCE, TUOO0 JorapuMbl YUCEIT;
CpPaBHUBAThH PALIMOHAJIBHBIE YKCIIA MEXTY COOOI;

OLICHMBATh W CpPABHUBATH C PAUMOHAIBHBIMUA YHUCJIAMH 3HAYEHUS LEJBIX
CTEIEHEN unces, KOpHEW HaTypajbHOM CTENEeHH U3 YUCE, JorapudMoB yncenl
B IIPOCTBIX CIIy4YasiX;

n300paxkaTh TOUKAMH Ha YKCIOBOM MPSAMOM LI€Tble U palliOHANIbHBIC YHCIIA;
n300paxkaTb TOUKAaMHU Ha YHUCJIOBOM NIPSIMOM IIEJIbI€ CTENEHHU YMCel, KOPHU
HaATYpaJIbHOM CTENEHU U3 YHUCE, JOTapu(PMbl YUCEN B IPOCTHIX CIIyYasX;
BBINIOJIHATHh HECJIOKHBIE MPE00Pa30BaHUs LIENIBIX U JIPOOHO-PALMOHATBHBIX
OYKBEHHBIX BbIpa)XXCHHIA;

BBIPQKATh B MPOCTEUIIMX CIy4yasX M3 PAaBEHCTBA OJHY NEPEMEHHYIO 4epe3
APYTHE;

BBIUHCIIATh B NPOCTHIX CIydasgX 3HAUYEHHsS YHCIOBBIX U OyKBEHHBIX
BBIPAXEHH, OCYIIECTBIISIE HEOOXOJUMBbIE TIOJICTAHOBKHU U TPE0Opa30BaHNUs;
M300pakaTh CXEMaTUYECKHU YToJl, BEIMYMHA KOTOPOTO BhIPAXKEHA B Ipagycax;
OLICHMBAaTh 3HAKM CHUHYCA, KOCHHYCa, TAHM€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB;

B nosceonesnoti sicusnu u npu uzyuenuu Opyeux yueoHvix npeomemos.

BBIIIOJIHATH BBIYMCIICHUS [IPU PEILICHUU 33/1a4 ITPAKTUYECKOIO XapaKTepa,
BBITNOJIHATh MPAKTUYECKUE PacueThl C MCIOIb30BAaHUEM IMPHU HEOOXOIUMOCTHU
CIIPAaBOYHBIX MATEPHUAIIOB U BBIYUCIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTH peajibHbIC BEIHMUNHBI, XapaKTEPUCTHUKH OOBEKTOB OKPY>KAIOILIETO
MHpa C UX KOHKPETHBIMHU YUCJIOBBIMU 3HAYECHUSIMU;

UCIOJIb30BaTh METObI OKPYTJICHHUSI, TPUOIMKEHUS U MPUKUAKHU MPU pEUICHUN
IIPAKTUYECKUX 3a/1a4 IT0BCETHEBHOM KU3HMU.

Ypaenenuﬂ U Hepaeéencmea

Perrats TUHEHHbBIE ypaBHEHHS U HEPABCHCTBA, KBaJApaTHBIC YPaBHEHHUS,
pemaTh Jiorapudmudeckue ypaBHenus Buaa log, (bx + ¢) = d u npocreiimme
HepaBeHCTBa BHuaa logax<d;
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pelaTh oKasaTelbHble ypaBHeHus, Buaa a”*°= d (rme d MoXHO mpencTaBUThH
B BUJIC CTEIICHH C OCHOBAaHHEM &) M MpoCTeiine HepaBeHCTBa Buja a*<d  (rme
d MO’XKHO TIpEJICTaBUTH B BHJIC CTCIICHH C OCHOBAaHUEM 4a);.

MPUBOIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIEr0o TPUTOHOMETPHUECKOTO
ypaBHEHHUsS BHjA: SinX = &, COS X = a, {gx = a,Cctgx = a, rae a — TabmuvyHOE
3HaY€HUE COOTBETCTBYIOIIEH TPUTOHOMETPHUUECKON (YHKITHH.

B nosceonesnoii scuznu u npu uzyueHuu opysux npeomemos:
COCTaBJISITh W peElIaTb YPaBHEHUS UM CHUCTEMBl YPABHEHUW IIPU PELICHUU
HECJIOKHBIX IMPAKTUYECKUX 3a1a4.

Dyukyuu

OnepupoBarb Ha 0a30BOM YpPOBHE MOHATUSMHU: 3aBUCHMOCTb BEJIMYMH,
(GYHKIIHS, apryMEHT U 3HaUYeHue QYHKIMH, 00JIaCTh OMpPEIEICHUS U MHOKECTBO
3Ha4YeHUN (PyHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk GyHKIMH, HYIH (YHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHHWE HAa YHUCIOBOM IPOMEXKYTKE,
yObIBaHME Ha YKCJIOBOM MPOMEXKYTKE, HAauOOJbIlIee W HAaUMEHbBIIEE 3HAUCHHE
(YHKIIMM Ha YKCIOBOM IIPOMEXKYTKE, IEPUOANUECcKast (PyHKIIUS, IEPUOT;
onepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: TIpsMas U oOparHas
OPONOPLUUOHATIBPHOCTh  JIMHEWHasA, KBaJpaTUyHas, Jiorapupmuueckas u
noka3zaTenbHas (PyHKUNU, TPUTOHOMETPUYECKUE (PYHKIINH;

pacno3HaBaTh TrpaUKH BJIEMEHTAapHBIX (QYHKUUNA: NOpsAMOM U OOpaTHOU
MPONMOPIUOHAIIBHOCTH, JIMHEWHOW, KBAJApPAaTUYHOM, JOrapupMHUUECKOd U
MOKa3aTebHON (DYHKLMA, TPUTOHOMETPUYECKHUX (DYHKIIHIA;

COOTHOCUTh TpauKH DIIEMEHTAPHbIX (QYHKUMA: TOpsSIMOM U  oOpaTHOU
MPOIMOPIIMOHALHOCTH, JIMHEWHOW, KBaJApAaTUYHOMU, JOorapuMUUecKOd U
MOKa3aTebHON (PYHKIUH, TPUTOHOMETpUUYECKNX GYHKIUNA C GopMyIamu,
KOTOPBIMU OHHU 3a/1aHbl;

HAXOJUTh N0 TpaguKy MPUOTMHKEHHO 3HAUCHUS (DYHKIIMHU B 33JJaHHBIX TOYKAX;
ompenensaTh 1o rpaduKky cBoWMCTBAa (DyHKIMU  (HYJIH, TMPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAMOOJIBIITNE U HAMMEHBIIINE
3HAQ4YEHUS U T.I1.);

CTPOUTH 3CKHU3 Tpadrka (YHKIHNH, yIOBICTBOPSIONICH MpUBEICHHOMY HabOpy
yciaoBuii  (IPOMEXKYTKH Bo3pacTanuss / yObIBaHHs, 3HaYeHHE (YHKIUH B
3aJJaHHOW TOYKE, TOUYKU SKCTPEMYMOB H T.11.).

B nosceoneanoii dxcuznu u npu uzyyeHuu opy2ux npeomemos:

OTpeAeNATh MO rpadukamM CBOWCTBAa peaibHbIX MPOLECCOB M 3aBUCUMOCTEH
(HanOosnplIie W HAUMEHbBIIUE 3HAYEHUS, MPOMEKYTKH BO3pACTaHHUs U
yObIBaHMSI, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

UHTEPIPETUPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHOW NPAKTUYECKON
CUTYyalUHU.

Dnemenmovt Mamemamuyeckozo aHaIu3a

OmnepupoBath Ha 6230BOM YpOBHE MOHSATUSMHU: MPOU3BOIHAS (DYHKIINH B TOUKE,
KacatenbHas K Tpaduky QyHKINH, TPOU3BOAHAS HYHKIINU;
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— OIpeAeNsTh 3HAY€HHWE MNPOU3BOJHON (DYHKIMM B TOUYKE MO H300paKEHUIO
KacaTelbHOM K rpaduKy, MIPOBEICHHOU B 3TOU TOYKE;

— pelaTh HECIOXHbIE 33Ja4l Ha NPUMEHEHHE CBSI3U MEXIy MPOMEXYTKaMHU
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMma (YHKIHHU, C OJHOW CTOPOHBI, H
MPOMEXYTKAMH 3HAKOMOCTOSHCTBA U HYJISIMH TIPOU3BOAHON 3TOM (HYHKIIUU — C
IPYTOM.

B noeceonesnou scusnu u npu uzyuenuu opyeux npeomemos:

— MoNb3yAch rpadukaMu, CpaBHHBaThb CKOPOCTH  Bo3pactaHusi  (pocTa,
NOBBIIICHUSA, VYBEJIMYEHUS M T.I.) WIK CKOPOCTU YyObIBaHUA (TajeHus,
CHUKEHUS, YMEHBIIICHUS U T.I1.) BEJIMUUH B PEAIbHBIX MPOIECCaX;

— COOTHOCHTbH IpaKH peasibHbIX MPOIECCOB U 3aBUCUMOCTEH C MX OMUCAHUSIMU,
BKJIFOYAIOUIUMHU  XapaKTEPUCTHKU CKOPOCTH M3MEHEHHs (OBICTpBIA pOCT,
IJIaBHOE MOHWKEHUE U T.11.);

— HCHOJB30BaTh TPA(PUKH pPEATbHBIX MPOLECCOB ISl PEUICHUS HECIO0XKHBIX
MPUKIAAHBIX 337a4, B TOM YHUCJE OMpeAessds Mo rpaduky CKOpOCTb XO0Ja
nporuecca.

Teopu}l 3ep0ﬂmuocmeﬁ ucmamucmuka, iocuka u KOM6uuam0pul<a

— OmnepupoBath Ha  0a30BOM  ypOBHE  OCHOBHBIMH  OIHCATEIbHBIMHU
XapaKTepUCTUKAMH YKMCJIOBOTO Habopa: cpelHee apupMeTHUuecKoe, MeauaHa,
HanOOJIbIIICe M HAMMEHBITICE 3HAUCHUS;

— omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSAMH: YacTOTa M BEPOSTHOCTH
COOBITHS, CITy4alHBIN BBIOOpP, OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
COOBITHSIMH;

— BBIYHCIATH BEPOSITHOCTH COOBITHH Ha OCHOBE TOJICYETA YHCIIA HCXOOB.

B nosceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

— OIICHUBAaTh W CPaBHUBATh B TPOCTBIX CIydasX BEPOSTHOCTH COOBITHH B
pEAbHOM KU3HU;

— YWTaTh, COTOCTABIIATH, CPAaBHUBATh, MHTCPIPETHPOBATH B IMPOCTHIX CIIyYasxX
peanbHbIC JaHHBIC, TPEJACTABICHHBIC B BU/IC TA0JIUII, AHArpaMM, TpaduKoB.

Texcmoevie 3a0auu

— Pemath HecoXXHbBIE TEKCTOBBIE 337a41 Pa3HbIX TUIIOB;

— AaHaJU3UpOBaTh YCIOBUE 3aJaud, NpPU HEOOXOAMMOCTH CTPOMTH [UIsl €€
pELIEHUs] MAaTEMATHYECKYIO MOJIEIIb;

— MOHMMaThb M  MWCIOJNB30BaThb JUIsl  pelleHHus]  3aJadyd  MHGOpMaIUIo,
NPEICTAaBICHHYIO B BHUIE TEKCTOBOM M CHUMBOJIbHOW 3alMCH, CXEM, TaOJIHIL,
auarpaMm, rpaukoB, pUCYHKOB;

— JIeWCTBOBATH 10 AITOPUTMY, COJIEPKAILIEMYCSI B YCIIOBUH 3aa4H;

— HCHOJIB30BaTh JJOTUYECKHUE PACCYKICHUS TPU PELICHUH 33]1a4H;

— paboTathb C U3OBITOYHBIMH YCIOBUSAMH, BbIOMpass W3 Bceld uMHGOpMALINH,
JaHHbIE, HEOOXOAUMBIE JIJIsl pEIICHUS 3a/1auH;
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OCYIIECTBIISITh HECIOKHBIN MepeOop BO3MOXKHBIX PEIICHUH, BHIOMpas M3 HUX
ONTUMAJIFHOE TI0 KPUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH,

aHAJIM3UPOBATh M MHTEPIIPETUPOBATH MOJIYUYEHHBIC PEIICHUS B KOHTEKCTE
YCJIOBHSI 3a7]a4H, BRIOUPATH PEIICHNS, HE MPOTHBOPEUAIIHE KOHTEKCTY,

pelaTh 3a7a41 Ha pacyeT CTOUMOCTH MOKYTOK, YCIyT, TO€3/10K U T.I1.;

pelaTh HECJIOXKHBIC 3aJauH, CBS3aHHBIC C JOJIEBHIM y4acTHEM BO BIaJICHUU
GupMoi, MpeAnpUsATHEM, HSIBUKHUMOCTHIO;

pemath 3a7add Ha MPOCThIE MPOIEHTHI (CHCTEMbI CKHIIOK, KOMHCCHH) U Ha
BBIYHCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJ0B, KPEIUTOB U
UTIOTEK;

permaTh MPaKTHYECKUE 3a7adyu, TPEOYIOIHNE HWCIIONh30BAHUS OTPHIIATECIIBHBIX
quicell: Ha OIpeAelicHHe TeMIepaTyphl, Ha OINpeAciieHuEe IMOJIOKCHUS Ha
BPEMEHHOU OcHU (JI0 Halllel Apbl U MOCJE), HA JABUKEHUE JICHEKHBIX CPE/ICTB
(mpuxon/pacxon), Ha onpeneeHrue TIIyOUHBI/BBICOTHI U T.11.;

UCIIOJIb30BaTh MOHATHE MacmTaba g HaXOXJACHUS PACCTOSHUN U JJIMH Ha
KapTax, MIaHaX MECTHOCTH, TUTAHAX IOMEIICHUH, BBIKpOHKAX, MPU paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonegnoil sxcuznu u npu uzyyeHuu opy2ux npeomemos.

pelIaTh HECIOXKHBIE IPAKTUYECKUE 3a7ayd, BO3HUKAIONIME B CHTYAIUAX
MOBCETHEBHOU KU3HHU.

T'eomempus

OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATUSMHU: TOUKA, MpsiMasi, TUIOCKOCTH B
MPOCTPAHCTBE, MAPAIETBHOCTh W  NEPHEHIUKYJISIPHOCTh  MPSAMBIX U
IJIOCKOCTEH;

pacno3HaBaThb OCHOBHBIE BHUAbl MHOTOIPAHHHMKOB (MpuU3Ma, MOUPAMHJA,
IPSIMOYTOJIbHBIN TapaliieNienure, Kyo);

n300pakarb u3ydaeMble (UIYpbl OT PYKM M C TMPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

nenarb (BBIHOCHBIE) IIJIOCKME YEPTEX M W3 PHUCYHKOB MPOCTBIX OOBEMHBIX
¢duryp: BUI cBepXy, COOKY, CHU3Y;

U3BJIEKaTh MH(GOPMALMIO O NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax,
IPEICTABIICHHYIO HA YEPTEKAX U PUCYHKAX;

npuMeHsaTb  Teopemy  Iludaropa  mpu  BBIYMCIEHHUH  3JIEMEHTOB
CTEPEOMETPUIECKUX PUTYD;

HaXOJUTh O0OBEMBI U IUIOMIA/IA TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHHEM (HOpPMYIT;

pacno3HaBaTh OCHOBHBIEC BUJIBI TEJI BpalleHUs (KOHYC, IIWIMHIP, cepa U map);
HaXOAUTh OOBEMBI U IUIOIIAAN TOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB U
TEJ BpallleHUs ¢ IPUMEHEHUEM (pOopMyII.

B noeceownesnoti sxcusnu u npu uzyuenuu Opyeux npeomemos:
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— COOTHOCHUTb aOCTpaKTHbIE N'€OMETPUYECKHE MOHATUS U (AKThl C PEATbHBIMU
KU3HEHHBIMU OOBEKTAMU U CUTYyalUsIMU;

— HCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (uryp mns
pEIIeHNUs TUTIOBBIX 3a/1a4 MPAKTUYECKOTO COACPKAHMS;

— COOTHOCHTD IUIOLIAIM TOBEPXHOCTEH TeN OAMHAKOBOM (DOPMBI Pa3IMUHOTO
pa3Mmepa;

— COOTHOCHUTH 00BEMBI COCYJIOB OAMHAKOBOM ()OPMBI pa3IMUYHOTO pa3Mepa;

OLIEHMBaTh (OPMY MPAaBUIBHOTO MHOTOTPaHHMKA IIOCIE CIMJIOB, CPE30B U T.II.

(ompenensiTh  KOJMYECTBO  BEpUIMH, pebep W rpaHedl  MOJy4YeHHBIX

MHOTOI'PaHHHUKOB).

Bexmopbwt u koopounamwi ¢ npocmpancmee

— OrnepupoBaTh Ha 0a30BOM YpOBHE IOHSITHEM JI€KApTOBBI KOOPAUHATHI B
MIPOCTPAHCTBE;

— HaXOAUTh KOOPAMHATHI BEPIIMH KyOa U MPSIMOYTOJIBHOTO NapajuieienuIena

Hcmopua mamemamuku

— OnucelBaTh OTHAEIBHBIE BBIIAIOIIMECS PE3YJbTAThl, IMOJYYECHHBIE B XOJE
pa3BUTHs MATEMATUKU KaK HAYKH;

— 3HAThb NPUMEPHl MATEMAaTUYECKUX OTKPBITUM M HX aBTOPOB B CBiI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEN;

ITIOHMMATh POJIb MATEMATUKH B pa3BUTHU Poccum.

Memoovt mamemamuxu

— IlpumeHsSTh U3BECTHBIE METOABI NIPU PEUICHUU CTAaHAAPTHBIX MATEMATUYECKUX
3a1ad4;

— 3aMedarb M  XapaKTepu3oBaTb  MaTEMATUYECKHME  3aKOHOMEPHOCTM B
OKPY’KaroIIEH IEHCTBUTEIBHOCTH;

IIPUBOJAUTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IPUPOJE, B TOM YUCIIE

XapaKTEepU3YyIOIIUX KpPacoTy H  COBEPILICHCTBO OKPYXKAIOWIETO Mupa U

IIPOU3BENCHUIN UCKYCCTBA.

OO6yuaronuiics Ha yIJyOJI€HHOM YPOBHE HAYUUTCS:

Anzeopa u nauana ananuza

Yucna u evipasricenusn

— CB0OOMHO OMNEPUPOBATH MMOHATHSAMHU: HATypajlbHOE YHCJIO, MHOXKECTBO
HATYpaJbHBIX YHCEJ, IICJI0C YHCII0, MHOXKECTBO IICJIBIX YMCEN, OOBIKHOBCHHAS
IpoOb, JdeciaTHYHas JOpoOb, CMEIIAHHOE YHKCIIO, pAlMOHAJILHOE YHCIIO,
MHOKECTBO PAIIMOHATIBHBIX YHCE, UPPAIMOHAIBHOE YHCJI0, KOPEHb CTEIICHH N,
JNCHCTBUTEIBLHOE YHCII0, MHOXKECTBO JCHCTBUTEIBHBIX YHCE], T€OMETPHUECKas
UHTEPIPETALsS HATypadbHBIX, IENbIX, PAIMOHAIBHBIX, JCHCTBUTCIBHBIX
YHUCET;

17



IOHUMATh U OOBSICHATH Pa3HUILy MEXAY MO3UIMOHHOW U HEMO3ULIMOHHOU
CUCTEMAMH 3alMCH YUCEIL;

MEPEBOANTH YUCIIA U3 OJJHOM CHCTEMBI 3aIUCH (CUCTEMBI CUHCIIEHUS) B IPYTYIO;
JOKa3bIBaTh M HUCIOJI30BaTh MPU3HAKU JEIUMOCTH CYMMBbI U TIPOU3BEACHUS
IIPY BBITIOJTHEHUH BBIYMCIICHUIN U PEIICHUU 3a]1a4;

BBINOJIHATH OKPYTJICHUE PallMOHAIBHBIX U HPPALMOHAIBHBIX YUCEI C 3a/1aHHOM
TOYHOCTBIO;

CpaBHMBATh JCHCTBUTEIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

yIOpsI0UMBaTh YKCJIA, 3alMCAHHbIE B BUAE OOBIKHOBEHHOM M JECATUYHOU
Apodu, ymciia, 3alMcaHHbIe ¢ UCIIOJIB30BaHUEM apU(PMETUUECKOTO KBAIPATHOTO
KOpHsI, KOpHEH cTereHu OoJIbIIe 2;

Haxoauth HOJ] m HOK pa3sHeiMu cioco0amu ¥ MCHOJIb30BaTh UX MPU PELICHUN
3azay;

BBIIIOJIHATh BBIYMCIEHUS M IMPeoOpa3oBaHUs BBIPAKEHUN, COJEpIKalIUX
JEHUCTBUTEIIBHBIEC YNCIA, B TOM YHCIIE KOPHU HaTYpaJIbHBIX CTEIEHEN;
BBITOJIHATH CTaH/IapTHbIE TO>KJIECTBECHHBIE npeodpa3zoBaHUs
TPUTOHOMETPUUYECKUX, JIOTapU(PMHUUECKUX, CTENEHHBIX, HppalMOHAIbHbBIX
BBIPAKEHU.

B noeceownesnoui sxcusnu u npu uzyuenuu oOpyeux npeomemos:

BBINIOJIHATh U OOBSCHATH CPaBHEHUE PE3YyJIbTATOB BBIYMCICHHUI MPU pEUICHUU
MPaKTUYECKUX 3a/lay, B TOM YHCIE NPUOIUKEHHBIX BBIYMCICHHUM, HUCIIONb3Ys
pa3Hble CIOCOOBI CPAaBHEHUN;

3aMMUChIBaTh, CPABHUBATh, OKPYIJISATh YUCIOBBIE JAHHBIE PEAIbHBIX BEJIUYHH C
UCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHS;

COCTaBJIAITb KM OLNCHHUBATb PA3HBIMH crioco0aMH YHCJIOBBIC BBIpAXXCHUA IIPpU
PCHICHUHU IMMPAKTHYCCKUX 3aa4 U 3aa4 U3 JPYIux yqe6Hbe nmpcamMcTOB

Ypaeuelmﬂ U HepaeéeHcmea

CB0OOAHO OnepupoBaTh MOHATUSMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YPAaBHEHMS W HEPABEHCTBA, YPAaBHEHUE, SIBJIAIOLIEECS CIEACTBUEM APYroro
YPAaBHEHMs, YPABHEHMs, DPABHOCUJIBHBIE HAa MHOXECTBE, PAaBHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHUH;

pelmarh pasHble BHUIBl YPABHEHUM W HEPABEHCTB M UX CUCTEM, B TOM YHUCIE
HEKOTOpbIE YypaBHEGHHsS 3- W 4-ii CTemeHe, APOOHO-paIllMOHABHBIE W
UPpALMOHAJIBHBIE;

OBJIAJIETh ~ OCHOBHBIMM  THUIaMH  IOKa3aTeNbHbIX,  JOTapu(pMUYECKHUX,
MppalMOHAIbHBIX, CTCIECHHBIX YPABHEHWW W HEPABEHCTB M CTAaHAAPTHBIMHU
METOJaMH UX PELICHUN U IPUMEHSTD UX NIPU PELICHNN 3a/ad4;

IIPUMEHATH TeopeMy be3y K pereHuno ypaBHEeHUM;

IIPUMEHATh TeopeMy Buera mid pemeHus HEKOTOPBIX YPAaBHEHHMM CTENEHU
BBIILIE BTOPOW;

NOHUMATh  CMBICII TE€OPEM O  PAaBHOCWIBHBIX W  HEPABHOCHJIBHBIX
npeo0pa3oBaHUsAX YPABHEHHUI U YMETh UX I0KA3bIBaTh;
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BJIAJIETh METOJIAMU PELICHUS] YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO/ pelIeHUsI U 000CHOBBIBATH CBOM BBHIOOD;

HCMOJIb30BaTh METOJI MHTEPBAJIIOB ISl PEIIEHUS] HEPABEHCTB, B TOM YHUCIIE
TPOOHO-PAITMOHABHBIX W BKIIOYAIOIITNX B C€0s1 MppaIlliOHAIBHBIC BEIPAKCHHUS,
pemiath anareOpanyeckue YpaBHEHUS U HEPABEHCTBA U HMX CHUCTEMBI C
napamMeTpaMu anreOpandeckuM U rpauueckuM MeTo/IaMu;

BJIAJIETh Pa3HBIMH METOJIAMU J1I0KA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHS B LEJbIX YUCTIAX;

n3o0pakaTb MHOXECTBAa Ha IUIOCKOCTH, 3aJaBaeMbl€  ypaBHEHUSIMH,
HEPABECHCTBAMU U UX CUCTEMAMHU;

CBOOOJTHO HCIIOJB30BATh TOXKJECTBEHHbIE MPEOOpa30oBaHUsI MpPU PEIICHUU
YPABHEHUU U CUCTEM YPABHEHUM

B nosceoneenoii sxcuznu u npu uzyyeHuu opy2ux npeomemos:

COCTABJISITh U PEIIATh YPAaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI IIPU PEILIECHUU
3a/1ay IPyrux y4eOHbIX IPEIMETOB;

BBINIOJIHSATH OLIEHKY MPaBI0NOJ00MS PE3yNIbTATOB, MOIYYAaEMbIX MPU PEIICHUH
pPa3IMYHBIX YPABHEHHI, HEPABEHCTB U UX CHCTEM IPU PELICHHUH 33/1a4 APYTHX
y4eOHBIX MPEIMETOB;

COCTABJISITh M PEIIATh YPAaBHEHUS M HEPABEHCTBA C ITApaMETPaMu IIPU PELICHUN
3aJ1a4 JPYruxX y4eOHbIX IPEIMETOB;

COCTABJISITh YPAaBHEHHE, HEPABEHCTBO WJM UX CHCTEMY, OIMCBIBAIOLIUE
pealbHYI0 CHUTYallMI0 WM [OPUKIAJAHYI0  3aJady, HWHTEpPIPETUPOBATH
MOJIyYEHHBIE PE3YJIbTATHI;

WCMOJIb30BaTh MPOTPAMMHBIE CPEACTBA MPHU PEIICHUU OTIEIBHBIX KJIACCOB
YPaBHEHUU U HEPABEHCTB.

Dynxkuyuu

Bnagers MOHATUSAMU: 3aBUCHUMOCTb BEJIMYUH, QYHKIMSI, apTyMEHT U 3HAUY€HUE
byHKIIMK, 00JIaCTh OMPEICICHHUs] U MHOXECTBO 3HauYeHU (GyHKIUHU, rpaduk
3aBUCUMOCTH,  Tpaduk  QyHKIUU, Hydd  (QYHKOUH,  TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE HA YHCIOBOM IPOMEXKYTKe, yObIBaHWE Ha
YHCIIOBOM TMPOMEKYTKE, HauOOJIbIlIee M HaMMEHbIIEE 3HAYeHHE (PYHKIMHU Ha
YHCIIOBOM MPOMEXYTKE, Iepuoandeckas GyHKIMs, TEpUO, YeTHas U HedeTHas
(GYHKIMH; YMETh TPUMEHSAThH 3T MOHSTHS TIPH PEIICHUH 3a]1aY;

BJIaJIeTh TIOHATHEM CTeTNeHHass (YHKIUSA, CTPOUTh €€ TpapuKk U YMETh
MPUMEHSTh CBOMCTBA CTENEHHON (DYHKIIMU MPU PELICHUH 3a/1a4;

BJIQJIETh TMOHATHSMM TIOKa3aTenbHas (YHKIUS, SKCIOHEHTAa; CTPOUTh HX
rpa@uk M yMEThb TNPUMEHATh CBOMCTBA MOKa3aTeNbHOM (QYHKIUK MpU
peIIeHnH 3a7ad;

BJIQJIETh MOHATUEM Jlorapudmuueckas QyHKIUS; CTPOUTh €€ rpaduk U yMeTb
NPUMEHATH CBOMCTBA JorapupMuueckoil (yHKIMH TP PEIICHUN 339,
BJIaJIeTh TIOHATHUSMHU TPUTOHOMETPUYECKUE (PYHKIMH, CTPOUTH MX TpaduKu U
yMETb NPHUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (YHKIUN MPHU pEIIeHUU
3ajady;
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— BIAJCTh MOHATHEM oOpaTHast GYHKIIHS; IPUMEHSATh 3TO MOHSATUE TIPU PEIICHUN
3ajad;

— TPUMEHSTh TIPU  PEIICHWM  3aJad  CBOWCTBA  (YHKIMA: YETHOCTD,
MEePUOIUYHOCTD, OTPAHUYEHHOCTH;

— TPUMEHSTH PY PEIICHUH 33]1a4 MpeoOpa3oBaHus rpaduKkoB PyHKITUH;

— BIAJCTh TOHSATUSAMH YHCIOBas IMOCIIEAOBATEILHOCTh, apuMeTHUecKas Hu
reoMeTpHUYecKas IPOTrpeccus;

— TMPUMEHSATH MPHU PEIICHUH 3a/1a4 CBOMCTBA U MIPU3HAKU apHPMETHIECKON U
r€OMETPUYECKON MTPOTPECCUM.

B nosceonesnoti sicusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos.

— OMNpeAeNaTh Mo TpaduKaM M HCIOIH30BATh ISl PEIICHUS NMPHUKIAIHBIX 3a1a4
CBOMCTBA pEaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOIbIINE U HAMMEHBIIINE
3HAUEHUS, MPOMEXKYTKH BO3pacTaHUsi U YObIBaHUA (PYHKIUH, MPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, ACUMITTOThI, TOUKH Meperuda, nepuos u T.11.);

— MHTEpPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOM
CUTYaIINH;.

— OmpeAensaTh 1Mo TpadukaM TPOCTEUIHE XapaKTEPUCTUKH TEPUOIMICCKUX
MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3BIKE, PAIUOCBI3M U JIp. (aMIUIUTYIA,
MepUO U T.1.)

Inemenmovl mamemamuuecKkozo aHaIu3a

— Braznerp nonatuem OECKOHEUHO YOBIBarollas reoOMETpUYECKas Mporpeccus u
YMETh MPUMEHSTDH €0 MIPU PEILICHUH 3a]1aY;

— TPUMEHSTH JI PEUICHUs 3aa4 TEOPUIO MPEJIEIIOB;

— BIAJETh MOHATUSIMHU OECKOHEUHO OOJbIINEe U OECKOHEYHO MaJible YHUCIIOBBIC
MOCJEAOBAaTEILHOCTA M yYMETh CpaBHHMBAaTh OECKOHEUHO OoOJblIMe U
OECKOHEYHO MaJIbIe MOCIIEeI0BATEILHOCTH;

— BJIQJICTh MOHATHUSMU: TPOU3BOAHAS (PYHKIIUU B TOUKE, TPOU3BOAHAS QYHKIINU;

— BBIUUCTATH IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIMHA U UX KOMOMHAIIH;

— wuccienoBaTh GQyHKIIUA HA MOHOTOHHOCTh U SKCTPEMYMBI,

— CTpOUTH rpapyiku U MPUMEHSTH K PEIICHUIO 33/1a4, B TOM YHUCJIE C MapaMeTPOM;

— BJIAJETh MOHATHEM KacarelibHas K rpaduky QyHKIUU U YMETh MPUMEHSTh €ro
[P PEILICHUH 3a]1ay;

— BJIAJICTh MOHATHUSAMU TIepBOOOpa3Has QyHKIIHS, ONPeIeICHHbBIN HHTETPAT;

— TpuUMeHsITh Teopemy HeroTona—JIeltOHMIA 1 ee CIeACTBUS IS PEIICHUS 3a1a4.

B nosceonesnoii orcuznu u npu uzyuenuu Opy2ux yueoHvix npeomemos.

— peuiaTh MPUKIIAIHBIC 3a]]a4d U3 OMOJIOTUH, PUBHKU, XUMHUH, SKOHOMUKHU U
JIPYTUX MPEIMETOB, CBA3aHHBIE C UCCIICOBAaHUEM XapaKTEPUCTHUK MTPOIIECCOB;

—  MHTEPHPETUPOBATH MOJYYCHHBIE PE3yJIbTAThI

Texcmoswvle 3a0auu
— Pematp pa3Hbie 3a1a4u NOBBIIIEHHOW TPYIHOCTH;
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— aHAJIM3MPOBATH YCIOBHE 3aJ[auy, BEIOUPATH ONTHUMAJIbHBIN METO]] PEeIICHHS
3aJ]auu, paccMaTpuUBas Pa3InyHbIE METOIBL;

— CTPOUTH MOJIEJb PEIICHUS 3a/1a4H, POBOIUTH T0Ka3aTEeIbHbIC PACCYKACHUSA
[IPU PEIICHUH 3aa4u;

— pewaTh 3a1a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKU YCIOBUM, BBIOOPA
ONITUMAJILHOTO Pe3yJIbTara;

— AHAJIM3UPOBATh U MHTEPHPETHPOBATH MOJYUYCHHbIE PEIICHHUS B KOHTEKCTE
yCJIOBHUSA 3aJ]auu, BIOUPATh PELICHUS, HE IPOTHBOPEYAINe KOHTEKCTY;

— TMEpPEeBOJUTH MPHU PEUICHUH 3aJaud WH(GOPMALMIO U3 OJHOM (HOPMBI 3aIUCH B
APYTyl0, HWCIONb3yd TPH HEOOXOAMMOCTH CXEMBbI, TaOduIbl, Trpaduk,
JArarpamMmbl.

B noeceonesnoii sorcusnu u npu uzyueHuu Opy2ux npeomemos:

pelaTh MPaKTHYECKUE 3a/1a41 U 33/1a4H U3 APYTUX MPEAMETOB

T'eomempus

— Brnagerb reoMeTpUYECKUMH TOHSTHUSMU TIPU PEIICHUM 3a7ad U MPOBEIACHUU
MaTEeMaTHYECKUX PACCYKICHU;

— CaMOCTOSITENIbHO (OPMYJIMPOBATh OINPEICICHUS TeOMETPUUYECKUuX (QUryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAX FEOMETPUUYECKUX PUryp
1 OOOCHOBBIBATH WJIM OINpOBEpraTh HX, 00001IaTh WM KOHKPETU3UPOBATH
pe3yJbTaThl Ha HOBBIX KJaccax (uUryp, MPOBOJAUTH B HECIOXKHBIX CIydasix
Kiaccupukanuio GUryp mno pa3indyHbIM OCHOBAHUSIM;

— WUCCIeAOoBaTh  YEPTEXKU, BKIOYAass  KoMOMHAIMuW  Quryp, HU3BJIEKaTh,
UHTEPIPETUPOBATh M IPE0Opa30BbIBaTh HMH(POpPMAIUIO, TPEACTABICHHYIO Ha
yepTexkax;

— pemarh 33Ja4d T€OMETPUUECKOTO COACPKaHMsS, B TOM YHCIIE B CHUTYaIlUiX,
KOTJla aJropuTM pEIIeHUsT He CJIEAyeT SBHO W3 YCJIOBUS, BBINOJHATH
HEOOXOJIMMBbIC IS  PEIICHHS 3aJaud  JIONOJHUTEIbHbIE  TMOCTPOCHUS,
HCCIIeIOBAaTh BO3MOXKHOCTh MPUMEHEHHs] TeopeM U (popMyn sl perieHus
3aJ]1a4;

— yMmeTh GOpPMYJIMPOBATH U JIOKA3bIBATh T€OMETPUUECKUE YTBEPIKICHUS;

— BJIAJETh MOHATUAMHU CTEPEOMETPUM: MPpU3Ma, MapajuieNenunea, TupaMua,
TEeTpadp;

— HWMETh NIPEJACTaBICHUSI 00 aKCHOMaX CTEPCOMETPHH W CIICICTBUSAX W3 HHUX H
yMETb MIPUMEHSTh UX MIPU PEIICHUH 3a]1ay;

— YMETh CTPOUThH CEYEHHUS MHOTOTPAHHUKOB C MCIIOJIb30BAHUEM Pa3IMYHBIX
METOJIOB, B TOM YHCJIE 1 METOJa CJICIOB;

— UMETh NPEJICTABICHUE O CKPEIIUBAOIINXCS MPSIMBIX B IPOCTPAHCTBE U YMETh
HaXOJUTh YTOJ U PACCTOSIHUE MEXKIY HUMU;

— TPUMEHATh TEOPEMBbl O TAPAJICIBHOCTM MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE TP PEIICHUU 33]1a4;

— YMETh IPUMEHSITh NapajlieIbHOE TPOSKTUPOBAHKE JJIs U300paxeHust Guryp;
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YMETh MPUMEHSTHh MEPHNEHANKYISIPHOCTH MPSMON U TJIOCKOCTU TPU PEIICHUU
3azay;

BJIQJICTh TOHSTUSIMU OPTOTOHAJIIBHOE MPOEKTUPOBAHUE, HAKJIOHHBIE U HX
MPOEKIINH, YMEThH MPUMEHSITh TEOPEMY O TPEX MEPIEHIUKYIISIPAX MPU PEIICHUH
3az1ay;

BIIAJICTh TOHSATHUSMH PACCTOSHUE MEXTy (DUTypamMu B MPOCTPAHCTBE, OOMTHI
NEPHEHAUKYJISAP ABYX CKPEUIMBAIOIIUXCS MPSIMBIX U YMETh MPUMEHATh UX IpPU
pelIeHUH 3ajay;

BJIQJICTh MOHSATHUEM YTOJI MEXAY NPSIMOM U TUIOCKOCTBIO U YMETh MPUMEHSTH
€ro Mpu peuieHuy 3a1ay;

BIIQJICTh TOHATUSIMU JABYTPAHHBIA  yTOJ, YroJ MEXIYy IUIOCKOCTSIMHU,
MEPIIECHIUKYJISIPHBIC TIJIOCKOCTU U YMETh MMPUMEHSTh UX MPU PELICHUH 3a/aY;
BIAJETh TMOHATUSMHU NpU3Ma, NapaJUICICNuIe] W NPUMEHATh CBOWCTBA
napajuielieninea npyu pelieHny 3a1ay;

BJIQJICTh MOHSITUEM MPSIMOYTOJIBHBIN MapajuiesieNune]] U MPUMEHATh €ro Mpu
pelIeHNUH 3a]1aY;

BJIQJICTh TOHSTUSMHU TNHPAMHUAA, BUIbI MOUPAMUJ, JJIEMEHTHl MPABUILHOMN
MUPaMUJIBl U YMETh MIPUMEHSTh UX TIPU PEILICHUH 3a]1ay;

HMMETh MPEICTaBICHUE O TeopeMe Ditiepa, MPaBUIbHBIX MHOTOTPAaHHHUKAX
BJIQJICTh TOHSTHEM IUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB W YMETh
IPUMEHSTH €0 MPU PEIICHUU 33]1a4;

BJIQ/ICTh MOHATUSIMU TeJla BpallleHus (LIWJIMHIP, KOHYC, map u cdepa), ux
CEUYEHUS U YMETh MPUMEHSTh UX MIPHU PEIICHUH 3a]1ay;

BJIQJICTh MOHITUSMHU KacaTeJIbHbIC MPSAMBIC U TNIOCKOCTH U YMETh IPUMEHSITh
V3IPU PEILICHUH 3a]1a4;

MMETh NPEICTaBICHUS O BIUCAHHBIX U OMUCAHHBIX Chepax U YMETh MPUMEHSATh
WX MPU PELICHUH 33]1aY;

BJIQJICTh MOHATUSIMH O0BEM, 00HEMbl MHOTOTPAHHUKOB, TEJI BpAICHUS U
MIPUMEHSTH UX TIPU PEILICHUH 3a]1ay;

MMETh TMPEACTABICHHE O pa3BepTKe MWIMHIApAa U KOHyca, IUIOLAAH
MOBEPXHOCTH IUJIMHPA U KOHYCA, YMETh IPUMEHATh UX MPU PEIICHUU 33]1a4;
UMETh MPEJICTABICHUE O TUIOMAau chepbl U YMETh MPUMEHSTH €ro Mpu
pELIECHNUH 33/aY;

YMETh peliaTh 3aJ1a4i Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TEJI BPAIICHHUS;
UMETh MPEJICTABICHUE O MOJ0OMHM B MPOCTPAHCTBE M YMETh pelllaTh 3aJa4l Ha
OTHOIIIEHHE 00BEMOB U IUIONIAICH TOBEPXHOCTEH MOI00HBIX PUTyp.

B nosceonegnoil dxcuznu u npu uzyyeHuu opy2ux npeomemos:

COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB F€OMETPUUYECKUX (PUTYP MaTeMaTHUYEeCKUE
MOJENN JUIsl PeLIeHus 3aJad IMPAaKTHYECKOro XapakTepa W 3a/Jad U3 CMEKHBIX
JVICLUIUIMH, HCCIIEN0BATH ITOJyYEHHbIE MOJEIIA U MUHTEPIIPETUPOBATH PE3YJIbTAT.

Bexkmoput u koopounamot ¢ npocmpancmee
— BiageTh MOHATHUSAMH BEKTOPBI U KX KOOPAMHATHI,

YMCTbB BBIIIOJHATH OIICpalliy Hal BEKTOpaAMU;
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UCIOJIb30BaTh CKAJISIPHOE MIPOU3BECHUE BEKTOPOB MPH PEILICHUH 33]1a4;
OPUMEHSITh YPABHEHUE TIJIOCKOCTH, (DOPMYITy PACCTOSIHUSI MEXTY TOUKAMU,
ypaBHEHUE chepbl IpU PEeIICHUH 33/1a4;

MPUMEHSATH BEKTOPBI U METOJI KOOPAUHAT B TPOCTPAHCTBE MTPU PELICHUU 3a1a4.

Hcem opus wmamemamuKu

HNMeTth mpencTaBiieHHe O BKIJIAJIe BBIIAIOMIMXCS MAaTEMaTUKOB B Pa3BUTHE
HAYyKU;
MMOHUMATh POJIb MaTEeMAaTUKH B pa3BUTHH Poccuu.

Memoowvt mamemamuxu

Hcnonb30BaTh OCHOBHEIC MCTO/JIbI JOKa3aTCIIbLCTBA, IIPOBOAUTL N0KA3aTCIILCTBO
H BBIIIOJIHATH OIIPOBCPIKCHHUC,

IMPUMCHATH OCHOBHBIC MCTOAbI PCIICHUA MATCMATHICCKUX 3a1a1;

Ha OCHOBC MaTCMaTHYCCKHUX SaKOHOMepHOCTGﬁ B IIPUPOAC XAPAKTCPHU30BATH
KpacCcoTy U COBCPHICHCTBO OKPYKAIOIICTO MUPA U HpOI/ISBGILGHI/Iﬁ HCKYCCTBA,
IMPUMCHSATDH HpOCTGfIHIPIC IIPpOrpaMMHBIC CpcaAcCTBa u QJICKTPOHHO-
KOMMYHHKAIMOHHBIC CUCTEMBI ITPHU PCIICHUN MATEMATHYCCKUX 3a/1a4;
IMOJIB30BATLCA IPUKIAAHBIMUA IIPpOrpaMMaMud M IIpOorpaMMaMn CHMBOJIBHBIX
BBIYHCJICHUI JJIA UCCIICAOBAaHHUA MaTCMAaTHUICCKUX OOBEKTOB.

O6V‘-I211-0111HﬁCH Ha 0230BOM YPOBHC IMOJYYHUT BO3SMOXHOCTE HAYINTHCA.

Yucnha u BbIPAIICCHUA

MOKa3aTelbHbIE U JIOTApU(PMUUECKUE YpaBHEHUSI U HEPABEHCTBA, IPOCTEUILINE
UppalMOHAIbHEIE W TPUTOHOMETPUYECKHE YPaBHCHUS, HEPABEHCTBA U HX
CUCTEMBI,

UCIIOB30BaTh METOAbl PELICHWs YpPaBHEHUW: MNPUBEACHHE K BHIY
«IPOU3BEIECHUE PABHO HYIIO» WIM «YaCTHOE paBHO HYIIO», 3aMeEHa
IIEPEMEHHBIX;

HCIOJI30BaTh METOJI UHTEPBAJIOB JUJIsl PELICHUS HEPABEHCTB;

UCIOJIb30BaTh rpapUuecKuii MeTo1 AJisi MPUOIMKEHHOTO PEIICHUs] YpaBHEHUI
Y HEPABEHCTB;

n300pakaTb Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOKECTBO pPELIEHHI
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATh OTOOp KOpHEH ypaBHEHUM WM PpEIICHUA HEPABEHCTB B
COOTBETCTBUHU C JOIOJHUTEIBHBIMU YCIOBUAMU U OrPaHUYECHUSAMU.

B noeceonesnoui srcusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos.

COCTaBJISITh U PELIaTh YPABHEHMS, CUCTEMbl YPAaBHCHHN M HEPABEHCTBA MpPHU
pEIICHUH 3a7a4 IPYTUX YIEOHBIX MPEIMETOB;

HCMOJIb30BaTh YPAaBHEHHS W HEPABEHCTBA JJISI IOCTPOCHUS W HCCIENOBAHUS
MPOCTEUIINX MATEMATHUYECKUX MOJEIICH PEANIbHBIX CUTYAIMH WIN MTPUKIATHBIX
3ajad4;
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YMETh UHTEPIPETUPOBATH MOJYUYEHHBIN MTPU PELICHUH YPAaBHEHNUS, HEPABEHCTBA
WM CUCTEMBI PE3YJIbTAT, OLEHUBATH €T0 MPAB/ION0/1001e B KOHTEKCTE 3aJaHHON
pEaIbHOM CUTYallMU WJIW NPUKIIATHOW 3aJaUH.

Ypaeénenus u nepagencmea

Pemarp pannoHalibHbIE, MOKa3aTeIbHbIE U JIOTApU(PMUUYECKUE YpPABHEHUS U
HEPABEHCTBA, IPOCTEMIIME UPPALMOHAIBHBIE W TPUTOHOMETPUYECKHUE
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI;

UCIIOJI30BaTh METOJABl PpEUICHUS YpPAaBHEHMI: IPUBEICHHE K  BHUIY
TIPOU3BEICHHE PABHO HYIIO» WM «YAaCTHOE PAaBHO HYJIIO», 3aMEHa
IIEPEMEHHBIX;

HCIIOJIB30BaTh METO UHTEPBAJIOB ISl PEILICHHS] HEPABEHCTB;

UCIOJIb30BaTh TpaduuecKuil METOA JUIsl MPUOJIMKEHHOTO PEIIEHUsl YpaBHEHUN
Y HEPABEHCTB;

n300pakaTb Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOKECTBO pPELIEHUM
MIPOCTENIINX TPUTOHOMETPUIECKUX YPABHEHUN U HEPABEHCTB;

BBIIIOJIHATH OTOOpP KOpPHEH ypaBHEHUW WJIM PEIICHUA HEPABEHCTB B
COOTBETCTBUHM C JIONOJIHUTEIBHBIMU YCIOBUSAMU U OTPAaHUYECHUAMMU.

B nosceonesnou srcuznu u npu usydeHuu Opyeux y4eOHvix npeomemos.

COCTaBJISITh U pEIIaTh YPAaBHEHMs, CUCTEMbl YpPaBHEHUW M HEPABEHCTBa IPHU
pElIeHUH 3aa4 JPYTUX YYeOHBIX MPEIMETOB;

UCIIOJIb30BaTh YPAaBHEHHS M HEPABEHCTBA I IMOCTPOCHUS U HCCIEAOBAHUS
MPOCTEUIITNX MAaTEeMaTUYECKUX MOJIeNIel peallbHbIX CUTYalluid WM TTPUKJIATHBIX
3azay;

YMETh MHTEPIIPETUPOBATH MOJIYYEHHBIN NPU PELICHUH YPABHEHMS, HEPABEHCTBA

WM CHUCTEMBI pE3yjbTaT, OIEHHWBATh €ro MpaBIONoA00HEe B KOHTEKCTE
3aJJaHHOW peaJIbHOM CUTYallMU WUJIW MPUKIIATHON 3aa4H.

Dynkyuu

OnepupoBaTh MOHATHSIMH: 3aBUCUMOCTh BEIMYHMH, (PYHKIUSA, apryMEHT U
3HauYeHUEe (PYHKIMHU, 00JIACTh ONMpPECICHHs] 1 MHOXKECTBO 3HAUYCHUI (PYHKITUH,
rpaguk 3aBUCUMOCTH, Tpaduk GyHKIUU, HYIW GYHKIAA, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3pPAaCTaHHWE Ha YHCIOBOM MPOMEXKYTKE, yObIBaHWE Ha
YUCJIOBOM IMPOMEXKYTKE, HanOObIlIee W HAaUMEHbIIEe 3HauYeHUE (DYHKIMU Ha
YHCJIOBOM MPOMEXKYTKE, IepUOANIecKast PyHKITUS, IEPUOJI, YSTHAS U HEUETHAs
byHKIINN;

OTICpUPOBATh TOHATHUSAMHU: TpsMas W oOpaTHas MPOMOPIIMOHAIBHOCTD,
JTUHEHHas, KBaJpaTHYHAs, JorapudMuyeckas W TOKa3zaTelbHas (QyHKIIHAH,
TPUTOHOMETPHUCCKHUE QYHKITNH;

ompenenaTh 3HAaUeHUE (PYHKIMU 1O 3HAYCHUIO apryMEHTa TP Pa3IuIHBIX
crioco0ax 3aganus QyHKIUN;

CTPOUTH TpapvKK N3YICHHBIX (QYHKITUN;
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OIMMHUCHIBATh MO TpaduKy W B MPOCTEHININX CIydasx mo (Gopmyre MoBeneHue u
CBOMCTBAa (PYHKIMM, HaXOAUTh MO Tpaduky GYHKIUKM HAUOOJBIINE U
HAUMEHBIIINE 3HAYCHUS;

CTPOUTH 3CKHU3 Tpaduka QPyHKINU, yTOBICTBOPSIONICH NMPUBEICHHOMY HAa0Opy
ycloBuil  (IPOMEXKYTKA BO3pacTaHUs/yObIBaHUs, 3HA4eHHE (YHKIHH B
3aJJaHHOM TOYKE, TOUYKU SKCTPEMYMOB, ACUMIITOTHI, HYJIH (DYHKLIUHU U T.1.);
pemath ypaBHEHHsI, TPOCTCHUININE CUCTEMBl YPaBHEHHIA, MCIIOJBb3Yys CBOWCTBA
byHKIUN U1 uX TpaduKoB.

B nosceonesnoui ocuznu u npu uzyuenuu opyeux yueonvlx npeomemos.

OIpeAeATh N0 rpaduKaM U HCIOIb30BaTh Ul PEIICHUS NPUKIATHBIX 33134
CBOMCTBA peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOoJIbIINE U HAMMEHbILINE
3HAYEHUs, TMPOMEXKYTKU BO3pAacTaHUs W YOBIBaHHUS (PYHKIIMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTBI, IEPUOJT U T.11.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHYECKON
CUTYyalllH;

- OIpPCACIIATH II0 Fpa(bI/IKaM HpOCTGfIIHHG XApPAKTCPUCTHUKHU IICPHUOINYCCKUX

MPOIIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3bIKE, PAIUOCBS3H U JIp. (aMIUIUTY/A,
MEepPUOA U T.II.)

Dnemenmovl MamemamuyecKko2o aHaIu3a

OnepupoBaTh TOHITHAMH: MPOW3BOAHAS (DYHKIIMHM B TOYKE, KacaTelabHas K
rpadguky QyHKIUU, TPOU3BOIHAS (PYHKIUY;

BBIYKCIIATh TMPOU3BOJHYIO OJHOYIEHA, MHOTOWIEHA, KBAaJpPaTHOTO KOpPHS,
IPOU3BOIHYIO CYMMBI (DYHKIIUI;

BBIYHCIIATh TPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIUH W HUX KOMOWHAIUH,
WCITONIB3YSI CIIPABOYHBIC MaTEPHAJTbI,

HCCJIENOBATh B MPOCTEHINX Ciaydasx (YHKIMH HAa MOHOTOHHOCTb, HAXOJWUTh
HAauOOJNBITUE W HAUMEHBIIWE 3HAaueHUs (yHKIUH, CTpOuUTh Tpaduku
MHOTOWICHOB W TPOCTEUIIUX PaAlMOHAIBHBIX (PYHKIUNA C HMCIOJIb30BAaHUEM
amnmapaTa MaTeMaTH4eCKOro aHaJIu3a.

B nosceonesnoti sicusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos.

pelath MpHUKJIaJHble 3a7aud W3 OUONIOTHUH, (DUBUKH, XUMHUH, SKOHOMUKH H
APYTUX MPEIMETOB, CBSA3AHHBIE C HCCIIECIOBAHMEM XAPAKTEPUCTUK PEATBHBIX
MPOLIECCOB, HAXOXKICHUEM HAauOOJbIINX U HAUMEHBILINX 3HAYEHUN, CKOPOCTH U
YCKOPEHUS U T.IL.;

MHTEPIIPETUPOBATH MTOJYYEHHBIE PE3YIIBTATHI.

Teopuﬂ 6ep0ﬂmuocmeﬁ u cmamucmuka, iocuka u KOM6uuam0pm<a

Nmets nipencraBiaeHue 0 TUCKPETHBIX U HEMPEPBIBHBIX CIyYaWHBIX BEIUUYUHAX
Y PaCIpeIeNICHUsAX, O HE3aBUCUMOCTH CIIyYaHBIX BEJIUYNH;

HMMETH MPEICTABICHUE O MATEMATUYECKOM OXKUJIAHUU U TUCIIEPCUN CITyYaNHBIX
BCJIMYMH,
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— MMETh IIPEACTABICHUE O HOPMAIBbHOM PACIpEACICHUH U IPUMEPAaX HOPMaJIbHO
pacupeesICeHHbIX CIyYalHbIX BEJIMYNH;

— TMOHUMATh CyTh 3aKOHA OOJBIIMX YHUCET U BHIOOPOYHOTO METOAa M3MEPEHHUs
BEPOSATHOCTEN;

— HMETh MpEACTaBiIeHUE 00 YCIOBHOM BEPOSITHOCTH W O IOJHOW BEPOSTHOCTH,
IPUMEHATH UX B PELICHUU 3a]1a4;

— MMETh IPEICTABICHNE O BaXKHBIX YACTHBIX BUIAX PACIPENCICHUN U IPUMEHATh
UX B PELICHUU 3a/1a4;

— HUMEThb NPEICTABICHUE O KOPPEJSIUUU CIyYaHBIX BEIWYMH, O JIMHEWHOU
perpeccun.

B nosceomneesnoii orcusnu u npu uzyuenuu opy2ux npeomemos:

— BBIUKCIATH WIM OUEHUBATH BEPOSITHOCTH COOBITUI B PEAIbHOW KU3HU;

— BBIOMpATH NOAXOASIINE METO/bI IPECTABICHUS U OOPaOOTKH JTaHHBIX;

YMETh pEIIaTh HECIOXXKHbIE 3a/layd Ha NPUMEHEHUE 3aKOHA OOJBIIMX YKCENl B

COLIMOJIOTHH, CTPaXxOBaHWH, 3APAaBOOXPAHEHUH, oOOecrneueHur Oe30IacHOCTH

HACEJICHHSI B YPE3BBIYANHBIX CUTYaIUsAX

Texcmoesvie 3a0auu

— Pematp 3a1a4m pa3HbIX TUIIOB, B TOM YHUCJIE 3a/1a4d MOBBIIIICHHON TPYIHOCTH;

— BBIOMpaATh ONTHUMAIBHBIA METOJ PEIICHUS 3aJa4d, pacCMaTpUBas pPazIuIHBIC
METO/IBL;

— CTPOMTH MOJIEIIb PEIICHUS 3aa4H, IPOBOIUTH JOKa3aTeIbHbIC PACCYK/ICHHUS;

— pelaTth 3a1a4M, TpeOyrolne nepedopa BapuaHTOB, IPOBEPKHU YCIIOBUMA, BbIOOpa
ONTHMAJIBHOTO PE3yNbTATa,

— aHAIM3UPOBATh M HMHTEPIPETUPOBATH PE3yJbTAaThl B KOHTEKCTE YCIOBHUS
3a/1a4M, BBIOUPATH PEIIeHUs, He MPOTUBOPEYAIe KOHTEKCTY;

— TIEPEBOJUTH IPHU PEIICHUU 3aJa49d HHGOPMAIIUIO U3 OJHON (HOPMBI B APYTYIO,
UCITIOJIB3YS MPU HEOOXOIUMOCTH CXEMbI, TAOIUIIbI, TpadHKU, TUarpaMMBbl;

B nosceonesnotl scuznu u npu usyweHuu Opyaux npeomemos:

— pemIaTh MPaKTUYECKHUE 3aJ1a4d 1 3a/1a9U U3 IPYTHX MMPEIMETOB.

T'eomempusn

— OnepupoBaTh NOHATHSMHU: TOYKa, MOpsMas, IJIOCKOCTh B MPOCTPAHCTBE,
NapaJyIeIbHOCTh U EPHEHAUKYISIPHOCTh NPSAMbBIX U TIIOCKOCTEH;

— MPUMEHSTH JUIsl pPEIIeHHUs 3aJad TeoMeTpUYeckue (akThl, €ClIH YCIOBHUS
MPUMEHEHHUS 3a/1aHbl B IBHOHM (opMe;

— pemaTth 33Ja4d Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEJIUYMH MO 00pas3laM WiId
aNropuT™Mam;

— nenath (BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM
4lCJie PUCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEUYEHUSI MHOTOTPAaHHUKOB;

— W3BJEKAaTb, WHTEPOPETHPOBATH W  NpeoOpa3oBbIBaTh HMHGOPMAIMIO O
reOMEeTPUUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha YePTEKaX;
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— MPUMEHSTh TIeoMeTpuueckre (aKThl JIs pelIeHUs 3aJad, B TOM YHCIIE
IPEANOJIATAOIINX HECKOIBKO IIar0B PELICHUS;

— OIKCHIBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

— (opmynrpoBaTh CBOWCTBA U MMPU3HAKU DUTYD;

— JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKIACHUSA;

— BIAAETh  CTAaHJAPTHOM  KJIAacCHU(UKAIMEH  MPOCTPAHCTBEHHBIX  (UTYp
(TMpaMuIbl, NPU3MBIL, TapAJLIEICIUIEAb] );

— HaxXxoAUTh OOBEMBI M IUIOIIAJM ITOBEPXHOCTEH TE€OMETPUUYECKUX TeEIl C
npuMeHeHueM Ghopmyi;

— BBIYUCIATH PACCTOSIHUS U YIJIBI B IPOCTPAHCTBE.

B noeceonesnou scusnu u npu uzyuenuu opyeux npeomemos:

— HCIIONIb30BaTh CBOMCTBA TE€OMETpUYECKHMX (uryp i pemieHus 3aaad
MPaKTUYECKOI0 XapaKkTepa U 3a/1a4 U3 Apyrux 00acTeil 3SHaHHUM.

Bexmoput u koopounamot ¢ npocmpancmee

— OmnepupoBaTh MOHATUSIMU JIEKAPTOBbI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroid MEXKIY
BEKTOPAMHU, CKAJIIPHOE MTPOU3BENCHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHIL;

— HaxOJIWTh PACCTOSIHUE MEXKIYy JABYMS TOYKaMHU, CYMMY BEKTOPOB H
MIPOU3BEJICHUE BEKTOpAa Ha YHUCJIO, YIrOJd MEXAY BEKTOpPaMH, CKaISpPHOE
MIPOU3BEACHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— 3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;

— pemaTh IpOoCTEHIINe 3a7a41 BBEJICHHEM BEKTOPHOTO Oasuca.

Hcemopusa mamemamuxu

— IlpeacraBnsaTe BKJIAJ BBIJAIOUIMXCS MAaTEMaTHKOB B Pa3BUTHE MaTEeMaTHKU U
MHBIX HAyYHbIX 001acTei;

— TOHUMATh POJIb MATEeMAaTUKH B pa3BuTuu Poccun

Memoovt mamemamuku

— Hcnonb30BaTh OCHOBHBIE METO/IbI JJOKA3aTEIbCTBA, IPOBOJIUTH JI0KA3aTEIbCTBO
Y BBINOJHATH OIPOBEPIKEHUE;

— TMPUMEHSITh OCHOBHBIE METO/IbI PEIICHNS MATEMATUUYECKUX 3aa4;

— Ha OCHOBE MaT€MaTHYECKHX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTepU30BaAThH
KpacoTy ¥ COBEPILIEHCTBO OKPY’KAOIIETO MUPa U IPOU3BEAEHUIN UCKYCCTBA;
OPUMEHATh  MPOCTEHIIMEe  MNpOrpaMMHBIE  CpPEACTBA W BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHA MATEMATHYECKHUX 3a/1a4.

OOvyYarOUIUNICs HA VIJIVOJIEHHOM VPOBHE MOJYVYUT BO3MOKHOCTh HAVUUTHCS

Yucna u evipasicenusn

JlocTrxkenue pe3ysbTaToB

— CBo0OOAHO oOmepupoBaTh MOHATHSAMHU: HATypaJbHOE YHCIIO, MHOXECTBO
HATypaJbHBIX YKCEN, LEJI0€ YKCI0, MHOKECTBO ILIEJIbIX YHCEeJl, 0ObIKHOBEHHAsS
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OpoOb, JAecsaTHUYHas JApoOb, CMEIIAHHOE YHUCIO, PalUOHAIBHOE YHCIIO,
MHOKECTBO PAllMOHAIBHBIX YUCEJ, HPPALMOHAIIBHOE YUCIIO, KOPEHB CTEIIEHU N,
JNEHUCTBUTEIBHOE YUCII0, MHOKECTBO JEHCTBUTENBHBIX YHCEI, TE€OMETPUYECKAs
VMHTEPIIPETAalMsl HAaTypaJbHBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIBHBIX
4HCElL;

MOHUMATh U OOBSCHATH PA3HUILy MEXAY TMO3UIUOHHOW M HEMO3WIMOHHON
CUCTEMaMHU 3aIKCH YUCET;

NEPEBOAUTH YUCIIA U3 OJJTHOM CUCTEMBI 3aIUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;
JOKa3bIBaTh M MCIIOJI30BATh NMPU3HAKU JEIMMOCTH CYMMBI M IPOU3BEACHUS
IIPY BBITIOJTHEHNHY BBIYMCIICHUN U PEILICHUH 3a/1a4;

BBITIOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCEI C 3aJaHHOU
TOYHOCTBIO;

CpaBHMBATh JEHCTBUTEIbHBIEC YHCIIA PA3HBIMH CIIOCO0AMU;

yIOpsiI0UMBaTh YKCIIA, 3alMCAHHbIE B BUAE OOBIKHOBEHHOM M JAECATUYHOU
Ipo0Ou, Yynciia, 3aUCaHHbIE C UCIIOJIb30BaHUEM apU(hMETUYECKOTO KBAIPATHOTO
KOPHSI, KOPHEH CTETICHH OOJIBIIE 2;

Haxonuth HOJl n HOK pa3HbiMu cnoco6amu U UCIOJIb30BaTh UX MPU PELICHUH
3az1ay;

BBIMOJHATh BBIYMCICHUS U TPeoOpa3oBaHUsl BBIPAKEHUM, COJEpKaIIMX
JNEHUCTBUTEIBHBIE YUCIIA, B TOM YUCIIE KOPHU HATYPaJIbHBIX CTEIICHEH;
BBITIOJIHATH CTaHJapTHBIE TOXICCTBEHHBIC npeoOpa3oBaHus
TPUTOHOMETPUYECKUX, JIOTapu(PMHUUECKUX, CTENEHHbIX, HPPAIMOHAIBHBIX
BBIPAKEHU.

B nosceonesnoil cuznu u npu uzyyeHuu opyaux npeomemos:

BBITMOJIHATh U OOBSCHATH CPAaBHEHUE PE3YJIbTATOB BBHIYMCICHHUI MPHU PELICHUU
MPaKTUYECKHUX 3aJlay, B TOM 4HUCIE€ NPHUOIMKEHHBIX BBIYMCIICHUN, UCIOJb3YS
pa3Hble CIOCOOBI CPAaBHEHUN;

3aMKUChIBaTh, CPABHUBATH, OKPYIJISATh YUCIIOBBIE JAHHBIE PEAbHBIX BEJIUYHMH C
UCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHS;

COCTaBJITb M OHOCHHBATL PA3HbIMU crioco0aMH  YHCJIOBBIC BBIPpAKCHHA IIPpU

pELICHNN NPAaKTUUECKUX 33a4 U 3a7a4 U3 IPYruxX y4eOHBIX IPEIMETOB
CcBOOO/IHO OIEPUPOBATH YUCIOBBIMU MHOXKECTBAMHU IIPU PEIICHUH 3a]1a4;
ITIOHMMATh IPUYHUHBI 1 OCHOBHBIE UJEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;
BJIAJICTh OCHOBHBIMU IOHATHSIMU TEOPUM JEIMMOCTH IIPU  PEIICHUH
CTaHIAPTHBIX 3a]a4

uMeTh 0a30BbIE MPEACTABIECHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOJIHO BBIMOJHSATH TOXK/IECTBEHHbIE MPEOOPA30BAHMS TPUTOHOMETPUUYECKHUX,
Jorapu(pMHUUYECKHUX, CTENIEHHBIX BBIPAKEHHUI;

BIaAeTh popMysoit 6mHoMa HbroToHa;

IPUMEHSTH IPYU PELIEHNUH 3a7a4 TEOPEMY O JUHEWHOM mpenacraBiennn HO/J;
MPUMEHSTH TIPH perieHnu 3a1a4 Kuraiickyio Teopemy 00 ocTaTkax;

MIPUMEHATH IIPU PELIEHNUH 3a1a4 Manyro teopemy Pepma;

YMETH BBITIOJHATH 3aIIMCh YMCJIA B TO3UIIMOHHON CUCTEME CUUCIIEHNS,
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OPUMEHSThH MIPU PEUICHUU 3aJ1ad TEOPETUKO-YUCIOBbIE (QYHKIMU: YUCIIO U
cymMma genutenei, GyHKiuo Diepa;

MPUMEHSTH TIPH PEIICHUH 3a7a4 IEITHbIE TPOOH;

MPUMEHSTH MPU PEUICHUU 3a7a4 MHOTOYJICHBI C JICHCTBUTEIILHBIMU U LETBIMU
kod(ppunueHramuy;

BJIQJICTh OHATUAMM MPUBOJUMBIN U HEMTPUBOJUMBI MHOTOUYJIEH U MPUMEHSThH
UX MPU PEIICHUH 33]aY;

OPUMEHSTH NpU pelieHny 3a1a4 OCHOBHYIO TEOpeMy alreOphl;

OPUMEHATh TPU PEUICHHH 3a7ad4 [OpocTemme (QYHKIMH — KOMIUIEKCHOMN
MIEPEMEHHOI KaK TeOMEeTpUYeCcKue mpeoOpa3oBaHusl.

Ypasenenus u nepasencmea
JlocTmxeHne pe3yapTaToB

CB0OOIHO ONEepUpOBaTh MOHATUSMHU: YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPAaBHEHHSI U HEPABEHCTBA, YPABHEHUE, SIBJISIONICECS CJIEIACTBUEM IPYroro
YPAaBHEHHUS, YpAaBHEHHS, pPABHOCUJIbHBIE Ha MHOXECTBE, PAaBHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUM;

pelmaTth pa3Hbl€ BHUJIbI YPABHEHHI UM HEPABEHCTB M UX CUCTEM, B TOM YHUCIE
HEKOTOpbIE ypaBHEHHUS 3-W W 4-il CTeNeHel, ApOOHO-palMOHANBHBIE U
UPpALMOHAJIBHBIE,

OBJQJETh  OCHOBHBIMM  THUIIAMH  TOKA3aTEIbHBIX,  JIOTapu(PMUUYECKUX,
UPpPALMOHANBHBIX, CTENECHHBIX YpPAaBHEHUW M HEPABEHCTB WU CTaHIAPTHBIMHU
METOJaMU UX PEIICHUN U IPUMEHSTh UX MPU PEUICHUH 3a/ayY;

IIPUMEHSATH TEOPEMY be3y K pELICHUI0 YPaBHEHHU;

MPUMEHSTh TeopeMy Bueta i pernieHuss HeKOTOPhIX YpPaBHEHUM CTEIEHU
BBILIIE BTOPOU;

MOHMMATh  CMBICJI TEOPEM O PABHOCWIBHBIX UM  HEPABHOCWIBHBIX
npeo0pa3oBaHUsAX YPABHEHUI U YMETh UX JIOKA3bIBATh;

BJIQJIETh METOJAMU PELICHUS] YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI pelIeHUsI 1 000CHOBBIBATH CBOM BBHIOOD;

UCIIOJIb30BaTh METOJI HHTEPBAJIOB /JIsl PELICHUS HEPABEHCTB, B TOM UYHCIIE
IpOOHO-pAllMOHABHBIX U BKIIOYAIOUIUX B C€051 UppallMOHAIbHBIE BEIPAKEHHUS,;
pemiath anreOpanvyeckue YpaBHEHHMsS W HEPAaBEHCTBA M HUX CHUCTEMBI C
napamMeTpaMu anreOpandeckuM U rpauueckuM METOIaMu;

BJIAJICTh PA3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHS B LEJIbIX YUCTIAX;

U300pakaTb ~MHOXKECTBA Ha  IUIOCKOCTH, 3a/1aBa€Mbleé  YpPaBHEHUSIMU,
HEPaBEHCTBAMH U UX CUCTEMaMU;

CBOOOJHO HCIOJb30BaTh TOXKICCTBEHHbIE MPEOOpa30oBaHUsl MpPH PEIICHUH
YPaBHEHUH U CUCTEM YPaBHEHUHN

B noeceonesnoil dxcuznu u npu uzyyeHuu opy2ux npeomemos.

COCTaBJISITh M PELIaTh YpPABHEHUWs, HEPABEHCTBA, UX CUCTEMBbI IPU PELICHUU
3a/1a4 JPYrux y4eOHBIX PEAMETOB;
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BBITIOJTHATH OLEHKY MPaBIOTOA00MS Pe3yabTaTOB, MOTYYaeMbIX MPU PEIICHUH
pa3NYHBIX YpaBHEHUH, HEPABEHCTB M WX CHUCTEM IMPHU PEIICHUH 33]a4 JPYTHX
y4eOHBIX MPEIMETOB;

COCTaBIISITh U PEIIaTh YPAaBHEHUS U HEPaBEHCTBA C apaMeTpaMHU MPHU PEIICHUN
3a/1a4 IPyTrux y4eOHBIX IPEIMETOB;

COCTaBIISITh ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY, ONHCHIBAIOIINE
pCTbHYIO  CHUTYallMi0O WM TNPUKIAJHYI 3a7ady, HMHTEPIPETUPOBATH
MIOJTyYeHHBIC PE3YIIbTATHI;

UCIOJIb30BaTh MPOTPaMMHBIE CpPEJCTBA MPU PEHICHUH OTIEIbHBIX KIJIACCOB
ypaBHEHUH U HEPABEHCTB

CBOOOJHO OMpEAeNATh THUI W BBIOMPATh METOJ PELICHUS MOKa3aTEeNbHBIX U
JorapuMHUUECKUX ypaBHEHUN W HEPaBEHCTB, UPPAIOHATIBHBIX YpaBHEHUN U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM,;
CBOOOJHO pelIaTh CUCTEMbI JTUHEHHBIX YPaBHEHUII;

pelaTb OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB € IIapaMeTpaMy;

OPUMEHATh NPHU pELIEHWH 3a1ad HepaBeHcTBa Komm — bByHsAKOBCKoOro,
bepnynnu;

MMETh IPEICTABICHUE O HEPABEHCTBAX MEXKAY CPEJHUMH CTETIEHHBIMU.

Dynkuyuu
JlocTrxkenus pe3ybTaToB:

Bnagetp mOHATHUSAMU: 3aBUCHMOCTh BEJIWYUH, PYHKIHS, apryMEHT U 3HAUYCHUE
(GyHKIIMM, 00JIaCTh ONPENEICHU U MHOXECTBO 3HAUCHUU (PYyHKUMHU, rpadux
3aBUCUMOCTH,  Tpaduk  QyHKIuH, Hymd  (QYHKIHH,  TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YHCIOBOM IPOMEXKYTKE, yObIBaHUE Ha
YHCJIOBOM IPOMEXKYTKE, HauOoJiblllee M HaUMMEHbIIee 3HAaYeHHE (PYHKIMU Ha
YHCIIOBOM MPOMEXKYTKE, epuoanyeckas QyHKIuUs, IEPUO, YeTHasI U HeueTHast
(GYHKIIUW; YMETh TPUMEHSTh ATH IMOHATHS TIPU PEIICHNUHN 3a]1a4;

BIIQ/ICTh TOHATHEM CTeneHHas (QYHKIHS; CTPOUTh €€ TpadhuKk U yMETb
MPUMEHSTH CBOMCTBA CTENIEHHOW (DYHKIIMY MPU PELICHUH 3a/1a4;

BIQ/ICTh TOHATHSMH TOKa3aTelbHas (YHKIUS, OKCIOHEHTAa; CTPOUTh HX
rpaukd U yMETh MPUMEHATh CBOMCTBA TMOKa3aTeNIbHOW (YHKIIMU TpHU
pellIeHnH 3ajay;

BJIQJICTh MOHSATUEM JIoTapudmudeckass PyHKIUS; CTPOUTh €€ Tpaduk U yMeTh
NPUMEHATH CBOMCTBA JorapuMuueckoil (yHKIMH TP PEIICHUHN 33]1aY;
BJIQJICTh MOHATUSIMH TPUTOHOMETPUYECKHE (DYHKIIMH, CTPOUTH MX Tpadukud u
yMETh TPUMEHATH CBOWCTBA TPUTOHOMETPHUYECKUX (QYHKIMH TPH PEIICHUH
3ajay;

BIIAJICTh TIOHATHEM OOpaTHast (PYHKITUS; MPUMEHSTh 3TO MOHSATHE TIPU PEIICHUH
3ajay;

OPUMEHSTh TpPU  pEIIeHWH  3aJad  CBOMCTBA  (PYHKIMH:  UYETHOCTb,
NEPUOANYHOCTD, OTPAHUYEHHOCTB;

OPUMEHSTH MPU PEIICHUH 3a/1a4 IpeoOpa3zoBaHusi rpa@uKoB GyHKIUMA;
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— BJAJETh MOHATUSAMHU 4YHCIIOBas IOCJIEAOBATEIbHOCTh, apu@meTHueckas Hu
reoMeTpUyecKas Iporpeccus;

— TMPUMEHSTH MPU PELICHUH 33/1a4 CBOMCTBA U MPU3HAKU apUPMETHUECKOMN U
r€OMETPUYECKON MTPOTPECCUM.

B noeceonesnoii srcusnu u npu usyyenuu Opyux y4eonvix npeomemos.

— OIpeAeNATh Mo TrpaduKaM M HMCHOJb30BATH JUIsl PELIEHUS NPHUKIAJHBIX 3a7ad
CBOMCTBA peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HauOoIblIMe U HAUMEHbILINE
3HAYEHUs, NMPOMEKYTKU BO3PACTaHUS U YOBIBaHMS (PYHKLUHMH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, ACUMIITOTBI, TOUKH Teperuda, nepuos 1 T.11.);

— HHTEpIPETUPOBAaTh CBOWCTBA B KOHTEKCTE KOHKPETHOW IPaKTHUYECKOM
CUTYaLIHH;.

ONpEAENsATh MO TpaduKaM MPOCTEUIINE XapaKTePUCTHKH IEPUOJUUIECKHUX

IIPOLIECCOB B OHMOJIOTMH, 3KOHOMHKE, MY3bIKE, PaJUOCBS3M W Jp. (aMIUIUTYyAA,

MEePUOJ U T.I1.)

— BJIAJIETh [TOHATUEM ACUMIITOTHI U YMETh €0 PUMEHSTH IIPU PELICHUHN 3a/1a4;

~ TNPUMEHATh METOJAbl PEUICHMs MpocTeHIMX AUQQPEepeHInanbHbIX YpaBHEHUN
IIEPBOT'O ¥ BTOPOT'O MOPSIKOB.

Dnemenmol mamemamuuecKko20 aHaaiu3a

JlocTmxkeHuns pe3yabTaToB:

— Bragers nonsTHEM OECKOHEYHO YOBIBAIOIIAsl T€OMETpPUYECKas MPOTPECCUsi U
YMETh IPUMEHSATH €r0 MPU PEIICHUN 3a]1a4;

— TPUMEHATH JJIs pEIICHUs 3a]1a4 TEOPHUIO MTPEIEIIOB;

— BIAJETh MOHATUSIMU OECKOHEUHO OOJbIINEe U OCCKOHEYHO MaJyible YHUCIIOBBIC
MOCJICIOBATEIPHOCTY ¥ yMETh CpaBHUBATh OCECKOHEYHO OOJbIIHNE U
OECKOHEYHO MaJIbI€ MOCIIeI0BATEILHOCTH;

— BJIQJICTh MOHATHUSMU: TPOU3BOIHAS (PYHKIIUU B TOUKE, TPOU3BOAHAS QYHKIINU;

— BBIUUCTATH IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIMHA U UX KOMOMHAIIH;

— ucchaeaoBaTh QYHKIMA HA MOHOTOHHOCTh U DKCTPEMYMBI;

— CTpOUTH rpayKu U MPUMEHSTH K PEIICHUIO 33/1a4, B TOM YHUCJIE C MapaMeTPOM;

— BJIQJICTh MOHSATHEM KacaTelbHasl K rpa@uKy PyHKIUU U YMETb MIPUMEHSTH €ro
MIPU PEIICHUY 3aaY;

— BJIQJICTh MOHATHUSAMU TIepBOOOpa3Has QyHKIIHS, ONPeAeICHHbBIN HHTET P,

— npuMeHsTh Teopemy HproToHa—JIelOHMIA 1 ee clieACTBUS )1 PEIICHUS 3a/1a4.

B nosceonesnoii orcuznu u npu uzyuenuu opy2ux yueoHvlx npeomemos.

— peuaTh MPUKIIAIHBIC 3a]]a4d U3 OMOJIOTUH, PUBUKU, XUMHUH, SKOHOMUKHU U
OPYTHUX MPEIMETOB, CBSI3aHHBIE C UCCIEAOBAHUEM XaPAKTEPUCTHK MPOLIECCOB;

UHTEPNPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHI

— CBOOOJHO BJAJETh CTaHAAPTHBIM allllapaToM MaTEMAaTHYECKOTO aHajau3a IJis
BBIYHMCIICHUSI IPOU3BOHBIX (DYHKIIMH OHOU MEPEMEHHOM;

— CcBOOOJHO MPHUMEHSATH amnmapar MaTeMaTUYECKOro aHalIW3a JJIsi MCCIEIOBaHUS
byHKIIMA ¥ TOCTpoeHuss rpaduKoB, B TOM UHCJIE WCCIEAOBAaHHUS Ha
BBIITYKJIOCTb;

— ONEepUpOBaTh MOHATHEM MEPBOOOPa3HON (PYHKIIUU JJIsl PEIICHUS 3a/1a4;
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OBJIAJIETh OCHOBHBIMU CBeZieHUsIMU 00 unrerpasie Hetotona—Jleitbuuia u ero
NPOCTEUIIUX PUMEHEHHUSIX;

OTIEPUPOBAThH B CTAHJAPTHBIX CUTYAIIUSIX TPOU3BOIHBIMU BBICIINX MOPSIAKOB;
YMETh IPUMEHSTH TIPH PEIICHUH 3a7a9 CBOMCTBA HEMIPEPHIBHBIX (DYHKITHI;
yMETh MPUMEHSTH MPU PEIICHUHU 3a/1a4 TeopeMbl Belepirpacca;

YMETh BBIMOJIHATH MPUOJIMKEHHBIE BRIYUCICHUS (METO/IbI pEeLICHUSI YPaBHEHHUH,
BBIYMCIICHHSI ONIPEIEIIEHHOTO UHTErpaa);

YMETh NMPUMEHATHh NPUIOKEHUE MPOU3BOAHON M ONPENEIEHHOr0 MHTErpaja K
PEIICHUIO 33/1a4 €CTECTBO3HAHUS;

BJIAACTDb INOHATUAMU BTOpPAd IMPOU3BOAHAA, BBIITYKIIOCTD rpaQ)HKa ®YHKHHH )41
YMCTb UCCIICAOBATDH (1)YHKHI/IIO Ha BBIITYKIIOCTD.

Teopu;l eepo;zmuocmeﬁ ucmamucmuka, jiocuka u KOM5thlm0pu1<a

I[OCTI/I}KGHHH PE3YIIBTATOB:

OnepupoBarb OCHOBHBIMU OIHMCATEIbHBIMU XapaKTEPUCTUKAMHU YHCIIOBOTO
Habopa, NOHITHEM I'€HepaibHasi COBOKYITHOCTh U BEHIOOPKOM U3 HEE;
ONEepUpOBaTh TMOHATHSIMHU: YAaCTOTa M BEPOATHOCTh COOBITHS, CyMMa U
IPOU3BEJICHUE BEPOSTHOCTEH, BBIYUCIATH BEPOATHOCTH COOBITHI Ha OCHOBE
[I0JICYETA YHCIIa UCXOI0B;

BJa/I€Th OCHOBHBIMU MOHATUAMU KOMOMHATOPUKH U YMETh UX MPUMEHSTH MPU
pelIeHnu 3a1ay;

MMETh MIPEACTABICHUE 00 OCHOBaX TEOPHH BEPOSTHOCTEM;

MMETh IPEICTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHbBIX BEIMYMHAX
U PaCIpeNeNeHHsIX, O HE3aBUCUMOCTH CIIyYalHbIX BEJINYMH;

UMETH MPEACTABICHUE O MATEMATHYECKOM OXKUAAHUU U JUCIIEPCHH CITyYalHBIX
BEJINYMH;

UMETh NIPEJICTABIIEHUE O COBMECTHBIX PACIPEACIICHUSIX CIIyYalHbIX BEJINYMH;
MOHUMAaTh CYTh 3aKOHA OOJIBIIUX YHUCEN U BHIOOPOYHOTO METOJA M3MEPEHHS
BEPOATHOCTEN;

UMETH MPEACTABICHUE O HOPMAJIBHOM PACIPEAEICHUHN U IPUMEPaX HOPMAJIBHO
pacnpeneNeHHbIX CITy4YalHbIX BEJIMYNH;

MMETh MPEACTABICHUE O KOPPEISALUU CIyYaHbIX BEIUYHH.

B nosceonesnoil cuznu u npu uzyyeHuu opyaux npeomemos:

BBIYHCJIATh HJIM OLICHHUBATHh BEPOATHOCTHU COOBITHH B peaanoﬁ KHU3HU,

BBIOMPATh METOBI ITOIXOISIIETO MPEACTABICHUS U 00pabOTKM TaHHBIX

MMETH MPEACTABIICHUE O LEHTPAIIBHOM MPEAEIBHON TEOPEME;

UMETh TMPEACTABICHHE O BBIOOPOYHOM KOIPPUIMEHTE KOPpEIalud U
JINHENHOW PErPECCUU;

MMETh IIPEICTABIEHUE O CTAaTUCTUYECKUX TUIOTE3aX M IPOBEPKE
CTaTUCTUYECKOMN TUIOTE3BI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH;
MMETb  NPEACTABICHUE O CBA3M OMIIMPUYECKUX M TEOPETUYECKUX
pacnpeeleHu;

UMETH MPEICTABICHUE O KOJAUPOBAHUH, IBOUYHON 3aIIUCH, IBOMYHOM JIEPEBE;
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BJIaJIETh OCHOBHBIMU TOHATHSIMH Teopuu rpados (rpad, BepiinHa, pedpo,
CTETICHb BEPIIIMHEI, yTh B rpade) U yMeTh IPUMEHATh UX MIPH PEIICHNH 3314,
UMETh MPEACTABICHUE O ACPEBbIX U YMETh IPUMEHSTH MPU PEIICHUN 33]1aY;
BJIQ/IETh MOHITHEM CBA3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH MIPH
pEIIeHUH 3a7ad9;

YMETb OCYIIECTBIIATH MTyTH N0 pedpam, 06xoabl pedbep u BepiuH rpada;

UMETh TMpEACTaBIeHHE 00 »JIIepOBOM H TaMHIBTOHOBOM IIyTH, HWMETh
NPECTaBICHNUE O TPYJHOCTH 3a7]a9i HaX0KICHUS TAMIJITOHOBA TTYTH;
BJIa/IETh TIOHATUSMU KOHEUHBIE U CUETHBIE MHOXKECTBA U YMETh UX MPUMEHATH
MIPU PEIICHUU 3a]1a4;

YMETh MIPUMEHITh METOJI MAaTEMaTHUECKON HHTYKITHH;

YMETb MPUMEHSTH NPUHIHN [{upuxie npu pemeHun 3a1ay.

T'eomempusn

Hmets mpezcTaBiieHne 00 akCHOMAaTUIECKOM METOJIE;

BJIQJICTh MOHATHUEM T€OMETPUUYECKHE MECTa TOYEK B IMPOCTPAHCTBE U YMETh
MIPUMEHSATD UX JJIS PEIICHUS 3a1a9;

YMETh TPHUMEHATH IS PEIICHUS 3aJad CBOMCTBA TUIOCKMX M JABYTPAHHBIX
YIJI0B, TPEXTPAHHOTO YIJIa, TEOPEMBbI KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO
yria;

BJIQ/ICTh MOHSATUEM MEPIECHIUKYISIPHOE CEUCHUE MPU3MBI U YMETh MPUMEHSTh
€ro MpH pelIeHuu 3aj1ay;

MMETh MIPEICTABJIICHUE O IBOWCTBEHHOCTH IIPABUIIBHBIX MHOTOTPAHHUKOB;
BJIQJCTh TMOHATUSIMH IIEHTPAJbHOE M TMapauiebHOE TMPOEKTUPOBAHUE U
MPUMEHATh WX TIPH TIOCTPOCHHHM CCUYCHWA MHOTOTPAHHUKOB METOJIOM
MIPOEKIINHM;

UMETh TPEJCTaBICHUE O pa3BEPTKE MHOTOTPAHHWKA W KpaTdaWIeM MyTH Ha
MMOBEPXHOCTH MHOTOTPAHHHKA,;

MMETh MIPEICTABICHHE O KOHUYECKUX CCUCHUSX;

MMETh MPEICTaBIeHNE O Kacarmuxcs chepax ¥ KOMOMHAIIMY TEJ BPALCHUS U
yYMETh MPUMEHSTh X MPHU PEIICHUH 3a]1ay;

IPUMEHSTH TIPU PEIICHUH 33124 (POPMYITY PACCTOSTHUS OT TOUKH JI0 TNIOCKOCTH;
BJIQJCTh Pa3HBIMH CIOCOOAMHU 3aJlaHusd TPSMOW ypaBHEHUSIMU U YMETh
MIPUMEHSTH TP PEIICHUH 3a]1a4;

PUMEHSTH TIPH PEIICHUH 3a/1a4 1 JIOKA3aTelIbCTBE TEOPEM BEKTOPHBIN METOT U
METO/ KOOPJAWHAT;

UMETh TMpejCTaBiIeHUEe 00 akchmoMax oObeMa, MPUMEHSATH (HOpMyIbl 00BEMOB
MPSIMOYTOJIBHOTO Tapajuielenuneaa, Mpu3Mbl M MHPAMUJBI, TETpadjapa Mpu
peIIeHnY 3a7ad9;

MIPUMEHSATH TEOPEMBI 00 OTHOIICHHSIX 00BEMOB TP PEIICHUU 33]1aY;
MPUMEHSATh WHTErpai JyIsl BBIYUCICHUS OOBEMOB U TIOBEPXHOCTEH Tem
BpAIllEHUs, BBIYUCICHHUS TUIOIMIAIU cPeprudecKoro mosica U o0bemMa MapoBOTO
cIIos1;
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— UMEThb [PEICTAaBICHUE O JBWXKCHUAX B IPOCTPAHCTBE: IapajuICIIbHOM
[IEPEHOCE, CUMMETPUM OTHOCHUTENIBHO IIIOCKOCTH, LEHTPAJIbHON CHUMMETPUM,
IIOBOPOTE OTHOCUTEIBHO MPSMOU, BUHTOBOW CUMMETPHUH, YMETH NIPUMEHATH UX
IIPU PELICHUM 3a/1a4;

— HMMETb [IPEJCTABICHUE O IUIOIIAN OPTOTOHAJILHOM IPOCKIINH;

— HUMEThb IPEACTABICHUE O TPEXIPAHHOM M MHOTOTPAHHOM YTJI€ W IPUMEHSTH
CBOMCTBA IUIOCKUX YIJI0OB MHOI'OTPAHHOI'O yIJIa IIpU PELICHUN 3a/1ad4;

— HMETh MNPEICTAaBICHUS O MpeoOpa3oBaHMU NOA00US, TOMOTETUHM U YMETh
IIPUMEHSATD UX IIPU PELICHUH 3a/1a4;

— YMETb PelIaTh 3a1a4¥ Ha INIOCKOCTH METOJIAMU CTEPEOMETPHH;

YMETb MIPUMEHITH POPMYIIbI 00HEMOB MPH PELICHUH 3a/1a4.

Bexmopuwt u koopounamot ¢ npocmpancmee

JlocTmxkeHns pe3ybTaToB:

— Buiagers NOHATHAMEU BEKTOPBI M UX KOOPANHATBHL

— YMETb BBIIIOIHATH ONIEPAllMU HAJl BEKTOPaMU;

— HCIIOJIb30BaTh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB IIPU PELICHUH 3a/1a4;

— MPUMEHSATh YpaBHEHHUE IUIOCKOCTH, (POPMYIY PACCTOSHHS MEXKIY TOUKAMHU,
ypaBHeHUE c(hepsl IIPU PELICHUHN 3a/1a4;

— TPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PEILICHUU 3a1a4

— HaxoJauTh 00BEM MapajiesieuIeaa U TeTpadipa, 3aJaHHbIX KOOpAUHATAMU
CBOMX BEPILNH;

— 3a7]aBaTh NPSIMYIO B MPOCTPAHCTBE;

— HAaXOJMTh PACCTOSTHUE OT TOYKH JO MNIOCKOCTH B CUCTEME KOOPJIHUHAT;

HaXOJUTh PACCTOSTHUE MEXKIY CKPEIIUBAIOUIUMUCA NPSIMBbIMH, 33JaHHBIMU B

CUCTEME KOOpIMHAT.

Memoovt mamemamuku

JlocTmxkeHuns pe3yabTaToB:

- IMETh TMPEJCTABJICHNE O BKJIAJIE BBIJAIOUINXCS MATEMATHKOB B Pa3BUTHE HAYKU;

- MIOHUMATh POJIb MAaTEMAaTUKH B pa3Butun Poccun

— HCIOJIb30BaTh OCHOBHBIE METO/IBI JOKA3aTeIbCTBA, MPOBOINTH JOKA3aTEIBCTBO U
BBITOJIHATH OIPOBEPKEHUE;

— TPUMEHSATHh OCHOBHBIE METO/IbI PEIICHUS MATeMaTHUECKHX 3a/1a4;

— Ha OCHOBE MaTEeMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIC XapaKTePHU30BaTh
KpacoTy ¥ COBEPIICHCTBO OKPY KAIOIIETO MUPa U MMPOU3BEACHUN HCKYCCTBA;

— MNPUMEHSATh  NPOCTeHIIME  MpPOrpaMMHBIE  CpPEACTBA M 3JEKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI TIPH PEIICHUNA MAaTEMAaTUIECKUX 3a/1a4;

MOJIb30BATHCS TMPUKIATHBIMU TMPOTPAMMaMH W MPOTPAMMaMH  CHUMBOJIBHBIX

BBIYHCJICHUM JJIS UCCIIEIOBAHMSI MATEMATHUYECKIX 0ObEKTOB

— TMPUMEHSITh MATEMATUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYKAIOIIETO MHUpa
(MonenupoBaHue GU3NIECKUX MPOIECCOB, 3a1a4l SKOHOMUKH ).
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Conep:xanue TUCHUILIMHBI (2344)

1 cemecTp

BBenenue (24)

BBenenne. Matematuka B Hayke, TEXHHKE, SKOHOMHKE, MH()OPMAIIMOHHBIX
TEXHOJOTHSIX U TMpakTU4Yecko pestenbHOcTH. Llenmm u  3agaunm  u3ydeHwHs
maTemaTuku npu ocBoeHnu npodeccuii CIIO u cnermansuocteit CI1O.

Pa3ButHe moHsiTUs 0 uyncie (84)

PazButne mnonsatua o uwucine Llenwsle, panuoHanbHBIC, WPPALUOHAIBHBIE,
JNEUCTBUTEIbHBIE 4YHMcia. Moaynb ACHCTBUTENBHBIX uHcel. [IpubnamxeHHbIe
BeIuKcieHus. KommnekcHele uncia. JIeHcTBUS HaJ KOMIIEKCHBIMHU YHUCIaMU.
IIpakTnueckoe 3ansaTueNel,2 «Apudmernyeckue IEUCTBUS HaJ YHCIAMH,
HaxO0XXJICHUE MPUOJMKEHHBIX 3HAYECHUN BEJIMYMH M MOTPEITHOCTEH BBIUMCIICHHM,
CpaBHCHHE  YHCIIOBBIX  BBIpOKCHUI», «ApudmMernueckue  ACHCTBHSA  C
KOMILICKCHBIMU YHCJIAMM.

KopHu, crenenun u sorapudgmsi (204)

KopHu HaTypalbHOW CTENmEHM W3 4Yucla M UX cBoicTtBa. CreneHu c
palMOHAJIBHBIMY [IOKA3aTeNIIMU, WX CBOWCTBA. CTemeHu ¢ AEHCTBUTEIBHBIMU
nokazarenssMu.  CBOWCTBa  CTENEHM € JICUCTBUTEIBHBIM  MOKAa3aTEJEM.
[TokazatenbHas, morapudmMuydeckas GyHKIIUN U UX CBOMCTBA.

IpakTuyeckue 3austusi 3,4,5. ««/lelicTBUI CcO CTENCHAIMH U KOPHSIMH,
BBIYUCJIEHHE U  CpaBHEHHE KoOpHei»». «lIpeoOpa3zoBanusi  BhIpaKCHUH,
comepxkamux crenenn». «lIpeoOpazoBaHue anreOpanyeckux  BBIPAKECHUIM.
[IpeoOpazoBaHne palMOHAIBHBIX, UPPAIMOHAIBHBIX CTEMEHHBIX, MOKA3aTeIbHBIX
U JIOTapU(PMUIECKUX BBIPAKEHUI.

OcHoBHOe jorapumuyeckoe TOXKACCTBO. JlecaTHuHbIE W HATypaJbHBIC
norapudmel. [IpaBuna nevicteuii ¢ norapudmamu. Ilepexoa Kk HOBOMY OCHOBaHUIO.
Haxoxnenue 3HaueHuit joraprdma no nponu3BoILHOMY OCHOBAHHUIO.
IMpakTuyeckue 3ausaTUNA6,7: «Bpruncienue u cpaBHeHue jgorapupmosn. Pemienne

MOKAa3aTeNIbHBIX, JOTapU(MUYECKUX YPABHCHUN U HEPABEHCTBY.
«CamoctosrenbHas padorta o reme «KopHu, crenenu u sorapumbi».

IIpsimble ¥ JIOCKOCTH B IpocTpaHcTBe (144)

Crepeomerpus. Axcuombl. CrienctBusi. B3auMHOE pacnoyiOKEHHE JBYX MPSMBIX
B IpocrtpaHcTBe. IlapajuiennbHOCTE IIpsAMOM M IUIOCKOCTU. IlapayrenbHOCTH
IJIOCKOCTEN. lleprneHauKyIIpHOCT NpPSIMOM M IUIOCKOCTH. llepnenaukyisip u
HAKJIOHHAs. YTOJI MEXAY NPSIMOU U INIOCKOCTBIO. /IByrpaHHbIN yroi. Yoy Mexay
IJIOCKOCTAMM.  [leprnieHauMKysIpHOCTH  IBYX  IUIOCKOCTEH. ['eomerpuueckue
npeoOpa3oBaHusi ~ NPOCTPAHCTBA:  MAapajuIeTbHBIA  MEPEHOC,  CUMMETpPHUS
OTHOCHUTENIBHO  IUIOCKOCTH.  IlapamnensHoe — mpoexktupoBanue.  Ilnomans
OpPTOTOHATBHOM MpoeKiuu. M300pakeHne mpoCcTpaHCTBEHHBIX PUTYD.
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IIpakTyeckue 3ansitust 8,9: Ilpu3Haku B3aMMHOIO PACHOJIOKEHUS TPSMBIX.
Yrom Mexay mpsAMbIMU. B3anMHOE pacronoXeHue MNpsMBIX W IUIOCKOCTEN.
[leprieHIUKYIISIp ¥ HAKIIOHHASA K INIOCKOCTH. YTOJ MEXAY IPSAMOM U INIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PAaCIOJIOKECHUM TPSMOM M IJIOCKOCTH. Teopema o Tpex
nepneHauKysapax. [IpusHaku U CBOMCTBA MapajuieAbHBIX U NEPIEHAUKYJISIPHBIX
II0cKocTe. PaccTosHWe OT TOYKM A0 IUIOCKOCTH, OT MPSMOM 1O IUIOCKOCTH,
PACCTOSIHME MEXY IUIOCKOCTAMM, MEXKIY CKPEIIMBAIOIIUMHU IPSIMBIMH, MEXITY
IPOM3BOJIBHBIMU (UTypamMHu B TpocTpaHcTBe. [lapamienbHoe MPOEKTUpPOBaHHUE U
€ro cBomucrea. Teopema O IJIOWIAAA OPTOrOHAIBHOW IMPOEKLIUA MHOTOYIOJIbHHKA.
B3aumHoe pacnoiokeHrne IpoCTPaHCTBEHHBIX (QUTyp.

IIpakTyeckoe 3ansaTuel(: CamoctosdrensHas pabora nmo teme «lIpsmble u
IJIOCKOCTH B IIPOCTPAHCTBE.

dieMeHTbl KOMOMHATOPUKH (104)

OcCHOBHBIC TIOHATHSA KOMOWHATOpWKH. VcTopus pa3BUTHS KOMOWHATOPHKH,
TEOpPUM BEPOSATHOCTEH M CTAaTUCTUKU W WX POJb B pa3NuyHbIX cdepax
YeJIOBEUECKON IKUBHENEATEbHOCTH 3aJayl Ha TMOJCYET YHucia pa3MenieHUi,
MEepPEeCTaHOBOK, coueTaHuil. Pemienue 3amay Ha mepebop BapuanToB. dopmyia
ounoma Herotona. CoiicTBa OMHOMHUHANBHBIX KO3(PUIIMEHTOB. TpeyroabHUK
[Tackass.

IMpakTuyeckne 3ansaTus 11,1213: «lIpaBuna xomOunaTtopuku. Pemienue
KOMOWHATOPHBIX 3amad». «Pa3merieHus, codeTaHuss W mepecTaHOBKW». «buHOM
Hprorona u tpeyronsuuk Ilackans. [Ipuknagaeie 3agaumy.

Koopaunarel n BekTopsl (104)

[IpsmoyrosibHast (IekapToBa) CUCTEMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna
pPacCTOSIHUSI MEXKIY IABYMs TOUKaMU. YpaBHEHUs cepbl, TIIOCKOCTU U MPSIMOA.
Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpoB. CJ0KEHHE BEKTOPOB.
YMHOKEHHEe BEeKTOpa Ha yucio. Pa3noxkeHue BEKTOpa MO HalpaBlIEHUSM. YTOII
MEXIy IByMs BekTtopamu. lIpoekuuss BekTopa Ha ocbk. KoopaumHatel BEKTOpa.
CkansipHOE IPOU3BEAECHUE BEKTOPOB.

Hcnonb30BaHWEe KOOPAMHAT M BEKTOPOB IMPU PEIICHUHM MATEMATHYECKUX U
MPUKIIAIHBIX 3a]1a4.

IpakTnueckue 3anatusl4,15: «Bektopsl. [leiicTBus ¢ BekTopamu. JlekapToBa
CUCTEMa KOOpAMHAT B TPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, cdepsl,
IJIOCKOCTH. PaccrossHue mexay Toukamm». «/IelCTBHUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHatamMu. CKalsipHO€ TPOM3BENCHHE BEKTOPOB. BekTopHOE ypaBHEHHE
npsMOl U MIOCKOCTH. Mcnosib30BaHUE BEKTOPOB MPHU JI0KA3ATENBCTBE TEOPEM
CTEPEOMETPUIY.

IIpakTuyeckoe 3anaTuel6: CamocroarensHas pabdora no tremMe «KoopauHatel u
BEKTOPBD»

OcHoBbI TPpUTOHOMETpHUM(44)
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OcHoBHble nOHATUA. PanuanHas mepa yria. BpamarensHoe asuxkenue. CuHYC,
KOCHHYC, TAaHI'€HC H KOTaHreHc uwuciia. OCHOBHBIE TPUTOHOMETPUYECKHE
toxzaecTtsa. Popmyinbl npuseneHus. Popmyibl cnoxeHus. OopMynsl yABOEHUS
DopMyIsl II0JIOBUHHOTO yria. [Tpeobpa3zoBanus IIPOCTENIINX
TPUTOHOMETPUUECKUX BBIPAKECHHUIA.

Kouncyabranum (44)

CamocrositesibHast padora (304)

1 cemecTp — nuPepeHPOBAHHBII 3a4eT

2 cemecTp
OcHoBbI TpUTOHOMeETpUM(NMPoaoKeHue) (144)
[IpeoOpa3zoBaHue CyMMBbI TPUTOHOMETPUUECKMX (YHKIHMI B MPOU3BEICHUE U
MPOU3BEJCHUSI B CyMMYy. BbIpakeHHME TpPUTOHOMETPUYECKUX (YHKIHMI uepes
TAHT€HC ITOJIOBUHHOTO ApT'yMEHTA.
IpakTnueckue 3anaTusl7,18: Paguanuelii MeTO U3MEPEHUS YIJIOB BpAIICHUS U
CBSI3b C I'payCHON Mepoil. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA, (DOPMYIIbI
CIIOXEHUS, YIBOCHHUS, MPe0Opa30BaHNE CYMMbl TPUTOHOMETPUUYECKUX (DYHKIIMI B
IIPOU3BEJEHUE, MPE0OPa30BaHUE MPOU3BEICHUS TPUTOHOMETPUUECKUX (QYHKIIHMNA B
CyMMYy.
Tpuronomerpruyeckne PyHKIUU U UX CBOWCTBA. TpUTOHOMETPUUECKUE YPABHEHUS

U HepaBeHCTBa. [Ipocreilline TPUrOHOMETPUYECKHE YpaBHEHUS M HEPABEHCTBA.
OOpaTHbI€ TPUTOHOMETpUYECKUE PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTuyeckoe 3anusitue 19: Ilpocreiimue TPUTOHOMETPUUECKUE YpaBHEHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKHUE (PYHKITUH.

IMpakTuyeckoe 3austue 20: KonrponsHas pabota mo teme «OCHOBHBIE MOHSATHUS
TPUTOHOMETPUM

DOyHKIMHU, X cBOMcTBA U rpaduxun(124)

O6mactp ompeneneHus U MHOXECTBO 3HadeHuil. CBoiicTBa  (PyHKIMU:
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPaHUYEHHOCTb, MEPUOIUYHOCTb.
[IpomexxyTku BO3pacTaHusi U yObIBaHHS, HauOOJIbIIEE U HaMMEHbIlIee 3HAYCHUS,
TOYKHU FKcTpemyma. ['padmueckas uHTeprperanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBUCUMOCTEN B peaibHBIX Mpoleccax U SBIEHUsAX. ApupMeTHyecKue ornepauuu
HaJ ¢yHKuusMu. CroxkHas QyHkuus. [loHsiTHE 0 HEMPEPHIBHOCTH (HYHKIHUU.
Oo6patHbie pyHkuuu. CTeneHHble, MOKa3aTelbHbIe, Jorapu@MUIECKUE U
TpUroHOMeTpuueckre PyHkuu. OO0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH.
[Ipumepsl 3aBUCHUMOCTEH MEXIy IEPEMEHHBIMU B PpEATBHBIX NpoLEccax U3
CMEXHBIX JucuuiimH. Omnpenenenue Qynkuui. HWcecnegoBanue (yHKIMH.
CBoiicTBa JIMHEWHOM, KBAJIPAaTUYHON, KYCOUHO-TMHEHHOW U APOOHO - JMHEHHOU
¢bynkuumii. HerpepblBHBIE U IEpUOANYECKUE (DYHKIIUH.

I'padux ¢yHkuuu, nocrpoeHue rpadukoB (YHKIHMM, 3aJaHHBIX Pa3IUYHBIMU
criocobamu. IlpeoOpazoBanus rpadukoB. IlapamienbHbli TEPEHOC, CUMMETPUS
OTHOCUTEJIBHO OCEH KOOPJMHAT, U CUMMETPHSI OTHOCUTENIBHO Hayaia KOOPAMUHAT,
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CUMMETPHUSI OTHOCHUTEIIBHO IIPSMOM Y=X, PacTSHKEHUE U CKATHE BJIOJb OCEU
KOOpJIMHAT.

IMpakTuyeckue 3anatus 21, 22: «Iloctpoenne u ureHue rpadukoB (GyHKIIUH.
Uccnenoanue ¢ynkiuu. CBoOHCTBAa U rpa@uKd CHHYCa, KOCHHYCa, TaHT€HCA U
koTanreHnca. O6patusie PyHkunu 1 ux rpaduxu. OOpaTHbIE TPUTOHOMETPUUYECKUE
bynkiumny. «[IpeoOpazoBanus rpaguka GyHKIITI

IIpakTuyeckoe 3anaTue 23: CamocTtoarenbHas paborta mo teme «DyHKIMH, UX
CBOMCTBA U TpaduKI»

MHoOrorpaHHuKM U KpyrJisble Tejaa (144)

Bepiuunbl, pedpa, rpaHu MHororpaHHuka. Pa3BepTka. MHOTOTpaHHbBIE YTJIBI.
Beimyknble MHOrorpaHHukd. Teopema Oitnepa. Ilpusma. Ilpsimas m HakJIOHHas
npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. IMupamuna. [lpaBunbphas
nupamuga. YceueHHas nupamuga. Terpasap. Cummerpun B Kybe, B
napajienenunesae, B npusme u nupamuae. Ceuenus ky0a, MpU3Mbl U TUPAMUJIBL.
[IpencraBinenre O MPaBUIBHBIX MHOTOTPAaHHUKAX (TETpadqp, KyO, OKTa’p,
noAekadip U ukocadap). O0beM u ero usmepeHue. MHterpanbHas Qopmyna
o0bema. Dopmysibl 00beMa Kyba, MPSMOYTOJIBLHOTO TapajuieNienuneaa, TpU3Mbl,
LHAJIMHPA.

IIpakTuyeckoe 3ansaTue 24: «Pa3nuynple BUABI MHOTOTPAHHUKOB. MXx
n3zo0paxenust. CeueHus, pa3BepTKH MHOTIOIpaHHUKOB. [lnomanb mOBEpXHOCTH.
Buasl cummerpuii B npoctpaHcTBe. CUMMETpHUsT MHOTOTPaHHUKOB. Bbeluucienue
wionaend 1 00bEMOBY.

Humuaap w  KoHyc. YcedeHHbIH KoHyc. (OcHoOBaHHWE, BBICOTa, OOKOBas
NOBEPXHOCTh, OOpasyromias, pas3Beprka. OceBble CEYEHHS] U  CEUCHHS
napajuiensHble ocHoBaHuo. [lap u cdepa, ux ceuenus. KacarenbHast niockocTh K
chepe. Dopmyiibl 00bema kKoHyca. DopMyJIbI TIJIOIIAIA MOBEPXHOCTEN IWIIMH]IpA U
konyca. @opmynel o0bema mapa u miomanu chepol. [logodue Ten. OTHOUIEHUS
MJIOLIAAEH MOBEpXHOCTEM U 0OBEMOB TEN.

IIpakTuyeckoe 3ausitue 25: Ilnomane moBepxHocTH. Buael cuMMerpwii B
npoctpaHcTBe. CUMMeTpuUs Tel BpallleHus. Beruncnenue mioiaaei 1 00beMOB
IIpakTuyeckoe 3ansaTue 26: KontponpHas paborta mo teme «MHOTOTpaHHUKU U
KpYTJIBIE TETIa

Hauana matemaTudeckoro anaausa (244)

CrocoOnl 3amaHus W CBOMCTBAa YHCIOBBIX IMOciemoBarenbHocTe. [loHATHE O
npegene  nociuenoBarenbHOcTH.  CyliecTBoBaHuMEe — Mpefeiaa  MOHOTOHHOM
OTPaHUYEHHOW TmocaeaoBaTeabHOCTH. CyMMUPOBaHUE MOCIEI0BATEILHOCTEM.
beckoneuHno yObIBaromas reoMmeTpudeckasi mporpeccus U ee CyMmma.
IIpakTnueckoe 3ausitue 27. «YucimoBas IOCIENIOBATEIBHOCTD, CIIOCOOBI €€
3aJIaHud, BBIUHMCIICHUSA YJICHOB MTOCJIEJOBATEILHOCTH. [Ipenen
MOCJIe0BaTEILHOCTH. beckoHEeUHO yOBIBaIOIIas TEOMETPUUECKask MPOTPECCHS.
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[Tonarre o mpou3BOJHON (PYHKIIMU, €€ TEOMETPUUYECKUN M (PU3HMUYECKUA CMBICIL.
VYpaBHeHue kacatenbHOM K rpaduky ¢pyHkuuu. [Ipon3BogHbIE CyMMBI, pa3HOCTH,
pou3BeIeHus, YacTHOTO. [Ipon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHUM.
[IpumeHeHnre MpoON3BOTHON K UCCIEAOBAHUIO (PYHKITUH W TTOCTPOCHUIO TPa(UKOB.
[IpousBogubie oOpaTtHOM GyHKIMH W KoMmmo3unuu QyHkoun. [Ipumepst
WCIIOJB30BaHUsl MPOU3BOJHOW JUIl HAXOXKICHUS HAWJIY4Iller0 pELICHHS B
NPUKIATHBIX 3a1adax. Bropas mpoun3BoaHas, e€ reoMeTpuueckuii U Gu3nYecKuit
cmbica. Haxoxaenne ckopocTu Ajist mpoliecca, 3aJaHHoro (popmyson u rpadukom
IpakTuyeckue 3ausarus  28,29:  «lIpousBogHas,  MeXaHWYECKUH U
r€OMETPUYECKUNA CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeabHOW B 0O0IIEeM BHUJIE.
[IpaBmia u  dopmynsl  auddepeHMpoBaHus, TabiuIa  MPOU3BOIHBIX
aneMeHTapHbIX GyHKuud. UccnegoBanue GyHKIUNA ¢ TOMOMIBIO TPOU3BOIHOM.
Haxosxaenne HanOoJbIero, HAMMEHBIIETO 3HAUYCHUS U IKCTPEMAIbHBIX 3HAUCHUM
byHKIUN.

IIpakTudeckoe 3ausTue 30: Pemenne 3agau. CamocTrositensHas paboTa Mo TeMe:
«IIpousBosiHass QyHKIII

Wnterpana u nepBooOpaszHasd. llpuMeHeHue omnpeneraeHHOro HHTerpaiga Jis
HAXOXJAEHUS IUIOAAA KpuBoJiMHEWHOM Tpaneuuu. ©opmyna Hrerorona-
JleitOHuua. Ilpumepsl npuMeHEeHUs! HHTErpaja B pU3UKE U TEOMETPUHU.
IMpakTuueckune 3ansatusa 31,32: «Haxoxnenue nepBooOpasHbix», «Teopema
Herotona-Jleitouuma. I[lpuMeHeHne uWHTErpajia K BBIYUCICHHUIO (DU3UYECKUX
BEJIMYMH U IUIOMIAICH.

JJIeMEeHTbI TEOPUHU BEPOSITHOCTEN M MaTeMAaTHYeCKOM cTaTUCTUKH (104)

CoObITHE, BEPOATHOCTH COOBITHS, CJIOXKEHHWE U YMHOMKEHHE BEPOSITHOCTEH.
[TonsiTue 0 HE3aBUCUMOCTH COOBITHH. JlMCKpeTHAas cilyyaiiHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YucaoBble XapaKTEPUCTUKU NUCKPETHOM CIIyYalHOM BEJIMYHUHBI.
[TonsiTue o0 3aK0OHE OOJBIINX YHCET.

IIpakTnyeckoe 3anaTue 33: «Kiaccuueckoe ormnpeneneHre BEpPOSITHOCTH,
CBOMCTBA BEPOSITHOCTEHW, TEOpeMa O CyMME BEPOSTHOCTEH. Bpruucienue
BeposiTHocTel. [Ipukitanabie 3amaum.

DNeMEeHTbl MaTeMaTh4yecKou cTatucTuku I[IpeacraBnenune maHHbIX (TaOIULBI,
IUarpaMMbl, TrpauKd), TeHepalibHasi COBOKYNHOCTb, BBIOOpKa, CpeaHee
apupmernyeckoe, Mmenuana. [loHsTue o 3agayax MaTEeMaTUYECKOM CTATUCTHUKH.
Peuienne npakTrnyeckux 3a1ay ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
Ipaktuyeckne 3ansatua 34,35: «lIpeacraBieHre YUCIOBBIX JaHHBIX.
[Tpuknagueie 3a1auny, «PelieHne MpUKIaaHbIX 3a1a9».

YpaBHeHusi U HepaBeHcTBA (144)
ParnnoHanbHble, HppaIMOHAJIbHBIE, T[OKa3aTeJlbHbIE M TPUTOHOMETPUYECKHUE

YpaBHCHUA W CHCTCMBI. PaBHOCHUIIBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB, CHCTCM.
OcHoBHBIE IMPpHUEMbI UX PCIICHUA (pa3no>I<eHHe Ha MHOXKHTCJIIM, BBCIACHUC HOBBIX
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HEU3BECTHBIX, MOJCTAaHOBKA, Irpaduyeckuil meton). Mcmonb3oBaHue CBOWCTB U
rpaukoB (QyHKIUHI NPU PELIEHUHN YPABHEHUH.

IpakTnueckue 3ausatus 36,37: Kopun ypaBHeHU. PaBHOCUIIBHOCTD ypPaBHEHHUI.
[Tpeobpa3zoBanue ypaBHeHUI. OCHOBHBIC MPUEMBI PELICHUS YpaBHeHHH. Perienne
cucteM ypaBHeHu#. Vcnonb30BaHne CBOWCTB U TpaduKoB GYHKIUIN ISl peIICHUsS
YPaBHEHHUU U HEPABEHCTB.

PanunonanbHble, WppanuMOHAIbHBIE, IIOKA3aTEJIbBHBIE W TPUTOHOMETPUYECKHE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

IIpakTnueckne 3anstua 38. Meron wuHTepBagoB. M3o0OpaxkeHue Ha
KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PEUICHUN YpPAaBHEHMM WM HEPABEHCTB C
JBYMS IIEPEMEHHBIMHU U KX CUCTEM.

IIpakTnyeckune 3anaTusa 39: CamocrostenpHas pabora no Tteme: «Pemenue
YPaBHEHHUUN U HEPABEHCTBY

KoncyabTanuu (44)

CamocrosiTesibHast padora (404)

2 ceMecTp — JK3aMeH

Yu4ueOHO — MeTOoAuYEeCKOe o0ecIieueHmne
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1.  A.A. Jlamasn MaremaTuka, [3JE€KTpOHHBIN pecypc]: yaeOHuK. - M.:
NH®PA-M,2019. -544c.- pexxum noctyna: http://znanium.com

2.  A.A. lanasa MaremaTtuka, cOOpHUK 3a1a4 1o mateMmatrke M.: MHDOPA -
M,2019. -352c. - pexxum poctymna: http://znanium.com

3. M. T'mnspoBa Maremaruka a1 METUIIMHCKUX KOJUTeKeH: Yueo.
nocooue Poctos u//l: ®ennkc, 2021

IlepeyeHb 1OMOTHUTEILHOM JIUTEPATYPHI
bammakoB M.U. Matemaruka. Yueonuk as HITO u CIIO. - M.: 2012
2. KOxno H.C. Maremaruka (31eKTpOHHBIN pecypc), yaeonuk  M.:HUL]
NH®PA-M,2021 http://znanium.com
3. Kpyrnukosa O.B., MatseeBa E.B. Maremaruxka: METOJ. yKa3aHUus
Xabaposck: U3a-so JABI'YIIC, 2016

=

Ilepedyensb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

"UuTepHer"
1. «YuuBepcurerckas oudamorexka ONLINE» http://biblioclub.ru.
2. «DNeKTpoHHO-OMOIMoTeYHas cuctemMa  http://znanium.com
3. DraexkTpoHHO-OMOMMoTeuHas cucteMa «Jlanby https://e.lanbook.com
4. DnexktponHas oOpa3oBatenbHas cpeaa JABIYIIC  https://Ik.dvgups.ru

40


http://znanium.com/
http://znanium.com/
http://znanium.com/
http://biblioclub.ru/
http://znanium.com/
https://e.lanbook.com/

Y4eOHO — TeMAaTHYECKUN IJIAH

Homep Tema KosmnuyecTBo
TeMbl 4acoB
1 cemecTp
1. BBeneunue 2
2. Pa3BuTre mOHATHS O YHCIIe 8
3. Kopuu, crenenu u norapudmsl 20
4, [IpsiMBI€ U MJIOCKOCTH B MPOCTPAHCTBE 14
S. DneMeHTbl KOMOMHATOPUKHU 10
6 KoopauHatel 1 BEKTOPBI 10
7 OCHOBBI TPUTOHOMETPUH 4
8. CamocrosTenpHas paboTa 30
Q. Kouncynprammm 4
10. ®opma aTTecTanuu - AU HepeHInpPOBaHHBIN 3a4eT
2 cemecTp
11. OCHOBBI TPUTOHOMETPHH (IIPOIOKEHUE) 14
12. @DYHKIMU, UX CBOMCTBA U IpaduKu 12
13 MHOrorpaHHHKHU U KpyTJIbIE TEa 14
14. Hauana marematnueckoro ananusa 24
15. DJIEMEHTBI TEOPUU BEPOATHOCTEM M MaTEMATHUYECKOU 10
CTaTUCTUKHU
16. YpaBHEHUSI U HEPABEHCTBA 14
CamocrosiTenbHast paboTa 40
17. Koncynpsranuu 4
18. [IpomexxyTounast arrectanus B popMme sK3amMeHa
Hroro 234
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TemaTnueckoe IJIAHUPOBAHUE

Marematuka (2344, 44 B HeeJI110)

1. A.A. lapasH Martematuka, [37eKTpoHHBIH pecypc]: yueonuk. - M.: UHOPA-M,2019. -544c¢.- pesxum nocryma: http://znanium.com
2.  A.A. Jlanasn Maremartuka, cOopHuK 3a1a4 o matrematuke M.: THOPA-M,2019. -352c. - pexxum nocryma: http://znanium.com
3. M.T'. T'unspoBa MareMaTuka i1 MEIUIIMHCKUX KoJUiekei: Yueo. mocodue Pocros v//1: @ennkce, 2021
Ne IlnanupyemMsble pe3yabTaThbl 00y4eHH s Buabi
Ko Toma Py pe3y y ; it
Ne -BO HIHee
Coaep:xumoe MaTepuaa dhopmbl
ypo | 1aco 3alalu | TTpenmernble MeranpeaMeTHble KOHTPO
Ka |B e
Js
| cemecTp
1. A.A. lanasa Marematuka, [3aeKTpoHHbIH pecypc]: yueOnuk. - M.: UTHOPA-M,2019. -544c¢.- pexxum poctyma: http://znanium.com
2. A.A. lanasa MatemaTrka, COOpHHK 3a1a4 110 Mmatematrke M.: UHOPA-M,2019. -352c¢. - peskum goctyma: http://znanium.com
3. M.I. T'unspoa MaTtemartuka Jjisl METUIIMHCKUX KoJutemxei: Yueb. mocodbue Poctos u//l: denunke, 2021
BBenenue (24)
PeryasiTuBHbIE:
OIICHHUBATh
MIPABWIILHOCTH
BBIIIOJIHEHUS JeHCTBUHU
BBenenne. MaTematuka B HayKe, TEXHHKE, JKOHOMHUKE, .
o O3HaKOMHUTHCS € LENISIMU U | HA YPOBHE aJ€KBATHOM
MH(OOPMALIMOHHBIX ~ TEXHOJOTHSX UM  MPAKTUYECKOU [3] 3a][aYAMH H3yUeHHS PETPOCTIEKTHRHOM
1 2 | mestenpHOCTH. llenmu W 3amaun U3ydeHHs MaTEMAaTUKU . MATEMaTHKH TPH OCBOCHWH | OTICHKH. YO
npu ocsoernn npodeccuit CIIO u cneumansrocreit | 14 npodeccuii CIIO u IMo3HaBaTeIbLHBIC:

CIIO.

crennaipaocreit CI1O

CTPOUTBH PEYEBOE
BBICKa3bIBaHUE B
YCTHOW U MUCbMEHHOMN

dopme.
KomMMmyHukaTuBHbBIE:
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KOHTPOJINPOBATh
JIEHCTBUS TapTHEPA

Pa3BuTHe moHsATHS 0 ynce (84)

[1]
I'n.1,2
PazButue nonarus o uncie Llenble, pauyuoHanbHbIe,
UppalMoHaNIbHbIC, AeCTBUTEIbHBIC Ycaa. Moayb §1.1-
nelcTBUTENBHBIX uncen. [Ipubamkennsle Borunciaenus. | 1.6,2.1
[1]
KoMmnekcublie unciaa. JIeicTBHUS HaJ KOMILICKCHBIMU ['n.16§
YHCIIAMU. 16.1-
16.4
IIpakTuyeckoe 3ansaTue 1
5 [2]
«ApudmeTndeckue IeHCTBUS HAJl YUCTaMH, 2129
. i) . i)
HaXO0XJACHHUE MPHUOIMKEHHBIX 3HAYCHU BETUYNH U 2.23.2.
MOTPEUIHOCTEN BBIYMCIEHUH, CPABHEHHE YUCIOBBIX 29
BBIPAKCHUI»
[2]16.1
IpakTuyeckoe 3ansaTHE 2 «ApudmMeTnuecKue 16.8,16
JCHCTBUS C KOMIUICKCHBIMH YHCIaMM)» 9,16.
12

BrimonuaTe
apu(pMeTHYECKUEe NeHCTBHS
HaJl YUCIIaMHU, COYeTas
YCTHBIE U INCbMEHHBIE
npuemMsl DopmynnpoBaTh
CBOICTBA U IPU3HAKU
JIEITMMOCTH LIEJIBIX YHCET
Ha HATYpaJbHOE YHCIIO.
[IpuMeHnATH Npu pemennn
3a]1a4 Ha OIpeeiICHUe
(dakTa 1ETUMOCTH YHCET.

Pemars 3amaun Ha
HaXO0XJIEHNE OCTaTKOB OT
JIEJIEHUS] YU CIIOBBIX
BbIpakeHMM. Pemars
JMHEHbIe, KBaJpaTHbIE U
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUM W HEPABEHCTBA.
Pemars 3a1aun ¢ momMouIbpI0
YHUCJIOBBIX HEPABEHCTB U
YPaBHEHUH C OJTHON
MIEPEMEHHOM.

BEIITOTHATE BEIYHUCIIEHUS C
KOMIUIEKCHBIMU YHCIIAMHU:
CJIOKCHHEC, BBIYUTAHHUCE,
YMHOXEHHE, JIeNIeHHUE.
N3o0paxaTh KOMITJIEKCHBIE
quciia TOYKaMH Ha

PeryasitTuBHblie:
OLICHHBATh
MPaBHWIbLHOCTh
BBIIIOJITHEHUS NEHUCTBUU
Ha YpPOBHE aJ€KBaTHOU

PETPOCIIEKTUBHOMN
OLICHKH.
Ilo3HaBaTeabHbIE:
CTPOUTH pedeBoe
BBICKA3bIBaHHE B

YCTHOM U NUCBMEHHOMN
dopme.
KommyHnkaTuBHbIC:
YUUTHIBATH Pa3HbIC
MHEHUS U CTPEMUTHCS
K KOOpJAUHALNH
Pa3IUYHbIX TO3ULUHI B
COTPYJIHUYECTBE.

YO

YO P3

13 P3

I13 P3
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KOMIUIEKCHOU IVIOCKOCTH.
Haxonuts KopHU
KBaJIpaTHbIX YPaBHEHUH C
OTPULIATEIIEHBIM
JUCKPUMHHAHTOM.

KopHu, crenenun u sorapudgmsi (204)

[1]

I'n.6
KopHu HaTypanbHOM CTENIEHH U3 YKCIIa U UX CBOMCTBA.

6 CrerneHu ¢ palMoOHaIbHBIMH [TOKAa3aTEeNIMH, HX §6.1-

CBOICTBA. 6.2
[1]
CTeneny ¢ IelCTBUTENBHBIMU NoKazaTeasamu. Ceoiictea | [71.6

7 CTETEeHHU C ACUCTBUTEIbHBIM IIOKA3aTEIIEM. §6.3-
[TokazarenbHast, JorapudmMuyeckas yHKIHHU U UX 6.4
CBOMCTBA.

" [2]

8 IpakTuyeckoe 3anaTue 3 «JleficTBUS CO CTENICHIMU U 6.16.9

KOPHSIMH, BBIYUCIICHUE W CPABHEHUE KOPHEW»». 6. 2’3 -
[2]

9 IIpakTnueckoe 3ansitue 4 «IIpeoOpasoBanus 6.19
BBIPAXKEHUH, COEPIKALUX CTEIIEHN. 6. 26
IIpakTuyeckoe 3ansaTue NeS «IIpeobpa3zoBanue 2]

10 anreOpandeckux BelpakeHui. [IpeoGpazoBanue 6.15
paloOHaIbHBIX, UPPALUOHAIBHBIX CTENIEHHBIX, 6. 44

MOKa3aTeIbHBIX U JTOTapHU(PMHUUECKIX BBIPAKCHHIT».

DopmyIUpOBATH
OIpelIeleHue KOpHI U
CBOMCTBA KOpHEH.

Brerunciasats u CpaBHHBATb
KOpPHH, JIeNIaTh TPUKUIKY
3HAYCHUA KOpH:L.
[TpeoOpa3oBbIBaTH
YUCIIOBBIEC U 6YKBGHHI)IC
BBIPOKEHUS, COJIEpIKAIIHC
CTCIICHU u paguKaJbl.
3anuceiBaTh  KOPEHb  N-i
CTCIICHU B BUJC CTCICHU C
JIPOOHBIM TIOKa3aTesieM U
HA00O0pOT.

PeryasitTuBHblie:
OIICHUBATH
MPaBUIBHOCTh
BEIIIOJIHEHUS JeHCTBUU
Ha YpOBHE aJI€KBAaTHOMU

PETPOCIIEKTUBHOU
OLICHKH.
Ilo3naBaTeabHBIE:
CTPOUTH pedeBoe
BBICKA3bIBAaHHUE B

YCTHOM U MUCHbMEHHOMN
dbopme.
KommyHukaTuBHbIE:

KOHTPOJIUPOBATH
JIEMCTBHS MapTHEpA.

YO

P3

113 P3

I13 P3

13 P3
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OcHoBHOE JTorapu(MUIecKoe TOKAECTBO. JlecaTHuHbIe

[1]

Y HaTypajibHbIe Jjorapudmel. [IpaBuna aeicTBuii ¢ ['n.6
11 norapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO. $6.5 P3
Haxoxxnenue 3naueHuii norapugma 1o npou3BoIbHOMY
OCHOBAHHUIO.
[ToxasatenpHas, sorapudmuueckas ¢ynknus u ux | [1] dopMyHPOBATH
CBOJCTBA. I'n.6 onpeenenue gorapudma u
12 $6.7 NPUMEHSTH OCHOBHOE YO
) siorapu()MUIECKOe
TOXJIECTBO. 3HAaTh CBOMCTBA
norapu()MoB ¥ TEOPEMBI O
Pemenue MOKAa3aTelIbHBIX, norapudmuyeckux | [1] norapumax, a TakKe
ypaBHEHU U HEPABEHCTB. 1.6 (GopMyIIbl IEpexoaa oT
13 OOHOT'O OCHOBAaHMUs P3
§6.6 sorapuMa K JIpyromy.
[2]
IpakTHyeckoe 3anATHE 6 «BBIYKCIICHNE U CPaBHEHHUE 6.45 6
14 norapudmoB. Pemienne nokasaTeabHbIX, 7'2 61 8'0 113 P3
norapu(pMUUECKUX YpaBHEHUH U HEPABEHCTBY. 6 ’9 O
15 IIpakTuueckue 3anaTue’7 CaMmoctosTenbpHas paboTa Mo KP
teme «KopHu, crenenu u morapudmsoy.
IIpsimble U TWI0CKOCTH B MpocTpaHcTBe (144)
1[}] . DopMyIHpOBATh OCHOBHBIC | p eryIATHBHbIE:
16 Crepeometpusi. Akcuombl. CreacTBuS. 5 Z?ﬁaifiaiiegﬁgycﬁpinﬁ PasIITIATE CTO cod u YO
§8.1- akcuoM. PemaTh 3a1aumn Ha PESYIRTAT ACHCTRI.
8.3 MPUMEHEHHUE aKCHOM U Ilo3naBaTenbHbIE:
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[1]
I'n.8
17 B3anMHoOe pacmonoxeHne NpsMbIX | IITOCKOCTEH §8.4-
8.6
[1]
I'n.8
18 VYron Mexy NpsIMO U IJIOCKOCThIO. J[ByrpaHHBIH §8.11-
yrou. [leprieHauKysp 1 HaKJIOHHAs! K TUIOCKOCTH. 8 i2
[1]
I'n.8
19 ['eoMeTpuueckue npeodpa3oBaHus MPOCTPAHCTRA. §8.13-
[MapamienbHOE MPOSKTHPOBAHHKE. 8 1'7
[1]
I'n.8
20 IIpakTnueckoe 3ansiTue 8 M306paxenue
HPOCTPAHCTBEHHBIX (DUTYp HA IMIIOCKOCTH. §8.17
21 IIpakTHyeckoe 3anaTHe 9 Pemenue 3a1a4 1o Teme: [2]
«[TapannenbHOCTh NPSAMON U IIIIOCKOCTH, 8.46,8.

CJIC,HCTBHI;'I N3 aKCHUOM.

dopmyIUpOBATH
oInpezeseHue
MEPIEeHIUKYISIPHBIX
IIPSAMBIX, IJIOCKOCTEM.
dopmyIUpOBATH
oInpezeseHue
MEePIEeHIUKYIIPHOCTU
IIPSAMOM U TUIOCKOCTH.

BJIAJIETH OOLIMM
PUEMOM PEIICHUSI.

KomMmyHukaTuBHbBIE:

OBITh TOTOBBIM K
CaMOCTOATEIIbHOMN
nH(pOpMaInoOHHO-
IT03HABATEJIbHOMN
JeSITeIIbHOCTH

YO

YO P3

P3

I13 P3

I13 P3
YO
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«IlepreHIUKYIIPHOCTD MIOCKOCTEN». 57,8.66
99 IpakTuyeckoe 3anaTue 10 CamocrositenpHas padora KP
1o Teme «lIpsiMble U TUTIOCKOCTH B IPOCTPAHCTBEY.
daemMeHTbl KOMOMHATOPUKH (104)
[1]
OcHoBHbIe OHATUS KOMOMHAaTOpUKH. VcTopus ['n.15 PeryasituBHbIe:
pa3BUTUSL KOMOWHATOPUKH, TEOPUH BEPOATHOCTEM U YIHUTBIBATH MTPABUIIO B
23 §15.1- | Pemars koMGHHATOpHBIE [LUIaHUPOBAHUH 1 YO P3
CTaTUCTHKH U MX POJIb B Pa3IMUHBIX chepax 15.3 5
YEJIOBEUCCKON YKU3HEICATCIbHOCTH 3a/1a-IH METOZIOM IIEPEOOPa | KOHTpOIE CTiocoba
U 110 IIPABUIIY YMHOXCHUS | PEIICHMsI, Pa3IndyaTh
Co3znaBaTth crnoco0 U pe3yibTar
[1] MaTeMaTUYECKHE MOJIETH | JACHCTBUSL.
®opmyna 6uaoma Herorona. ColicTea [n15 | Al PCIICHNIA IMo3HaBaTEeIbLHBIE:
24 OMHOMMHAIBHBIX K03 GuirenToB. TpeyroibHuK §15.4 KOMOHRATOPHLIX Jatat ¢ OpPUEHTUPOBATHCS HA YO P3
Tackans. : MOMOIIBIO OAICHETA MHCHA | s Ghasire
PA3MEILEHAH IEPECTAHOBOK | c16c0G0p pemmens
u couetanuil. [TpuBoauTh 3a71a4.
[3] IIPUMEPBI CIIy4alHBbIX,
94,95, | AOCTOBEPHBIX 1 KommyHnkaTuBHbIC:
o5 IIpakTnyeckoe 3ansitue 11 «IIpasuia HEBO3MOSKHBIX COOBITHIA. VAHTEIBATH Pa3HbIE 3 P3
KOMOMHATOpUKH. PerieHre KoMOMHATOPHBIX 3a/1au». 96 3HATH ONPE/IEICHHE CYMMBI | MHEHHS 1 CTPEMUTBCS
Y TIPOM3BENICHUSI COOBITHH. | K KOOPAMHAIUH
3Harh onpeaeaeHue Pa3IMYHBIX [TO3MIUHA B
[2] COOBITHS B KJIaccueckoMm | COTPYAHMICCTBE,
26 IIpakTunuyeckoe 3ansitue 12 «Pa3menienus, coueTaHus 1151'1’15 TOHNMAHHH. JI;Z;ZIT);;IT E)I(;];)ifibepa. 3 P3
U TIEPECTAaHOBKM. '
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IMpakTnyeckoe 3ansiTue 13 «bunom Herotona u

[2]
15.38,1

2 tpeyroabHuk [Tackansa. [Ipuknagnelie 3agaum. .41 113
Koopaunarsl u BekTopsbl (104)
1[}] 3 PeryasituBubie:
Koopauuatsr. [IpsamoyronsHas (1eKkapToBa) cHCTEMA o YAUTBIBATD MPABHITIO B
28 KOOpJUHAT B MpocTpaHcTBe. PaccTosaHue mexny §3.8- ® TI1aHHpOBAHII 1 YO
Toukamu. KoopanHaThl cepeinHbl OTpe3Ka. 3.10 OPMYZHpOBATE KOHTpOIIE Criocoba
OIIPCACICHUA H pellieHus, pa3In4aTh
HIUTIOCTPHPOBATH OHATHE | crioco6 1 pe3yJIbTaT
BEKTOpa, JUIMHBI BEKTOpa, JeCTBHS.
[1] KOJIJTMHEAPHBIX BEKTOPOB,
1.3 KOMIIJJaHapHBIX BEKTOPOB, IlosnaBarte/bHbBIE:
PaBHEBIX BEKTOPOB. OPUCHTHPOBATHCS HA
29 Bextopnl. JlelicTBHs Hal BEKTOPAMH. §3.1- BHITIONHSATE ONEpalyy Ha | PasHooOpasue YO P3
3.7 BekTopamu. Haxoautsb CIOCOOO0B peleHus
pasJIoKeHHE BEKTOpa 110 3aza4.
TpEeM HEKOMITJTAaHAPHBIM
BekTopaM. Mcnonbs3oBarh KommyHHKaTHBHBIE:
IIpakTuyeckoe 3ansituel4 «cnonb3oBanue [2] BCKTODHBIE METOJIb TP VIHTBIBATH PA3HBIE
KOOpJMHAT U BEKTOPOB TPH pelIeHUH MareMaThuiecknx | 3.60,3. peIIeHHH 3a7124 Ha MHEHHS ¥ CTPEMUTHCS
30 U TIPUKJIATHBIX 3a]1a9». 76 T ——— K KOOpJMHAIUU 113 P3
JIOKa3aTeabCTBA. Pa3IMIHBIX HO3HI_[PII>'I B
COTPY/AHUYECTBE,
IIpakTHyeckoe 3anaTHelS «Vcrnonb3oBanne [2] KOHTpO/MPOBATH
31 KOOPJIMHAT U BEKTOPOB MPH pEIICHNU MaTeMaTndeckux | 3.61,3. JICHCTBHA HApTHEPa. 3o
Y NMIPUKJIAIHBIX 3a/1a9%. 70
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IIpakTuyeckoe 3anaTuel 6 CamocrositenpHas pabora

32 KP
1o TeMe «KoopanHaTel 1 BEKTOPBI»
OcHoBbI TPUTOHOMETPUM(44)
OcHoBHbIe noHATHS. Pagnannas mepa yria. [1] PerynsitTuBHbIe:
Bpamarensroe asmxenne. CHHYC, KOCUHYC, TanreHc u | 1117 yMETb
33 KoTaHTeHe yuciia. OCHOBHbIE TPUTOHOMETPUUECKUE §7.1- BBIBOAHTE GOpMYITHI OpPUEHTUPOBATHCS B Yo
ToxaectBa. @opmyiibl npuBeneHUs. PopmyJibl 73 npuBeeHus. BEIBOINTE PasIHIHbBIX
: MCTOYHUKAX
cnoxxeHus. @opmyiibl yaBoeHus: PopmyJibl (bOopMyIIbI CYMMBI U b
uH(popMauu
IIOJIOBUHHOTO YIJIa. Pa3HOCTH CHHYCOB, p ’
IUIAHUPOBATh
KOcuHycOB. [IpuMeHsTh .
MOHOJIOTHYECKHM
TPUTOHOMETPHYECKHE
OTBET.
bopMmyIbl IS
Ilo3naBaTenbHbBIE:
npeoOpa3oBaHUs
BJIAQ/IETh  SI3bIKOBBIMU
TPUTOHOMETPUYECKHUX
. CpPEICTBAaMHU-  YMEHHUE
BBIPAXKCHU.
[1] TOYHO, JIOTHYHO
KoHncTpynposath
I'n.7 U3JIaraTb CBOIO TOUYKY
SKBHMBAJICHTHBIE PEUEBbIE
34 [IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX §7.9- BLICKA3LIBAHHS C 3peHus, UCTOJIB30BATD 3
BEIDAKEHML : aJIcKBaTHBIE SI3BIKOBBIE.
p . 7.12 HCITOJIb30BaHUEM
: KoMmyHHKaTHBHBIE:
anreOpanvyeckoro u
OBITH TOTOBBIM K
F€OMETPHYECKOT0 SA3BIKOB. .
CaMOCTOSITENTbHOM
UH(POPMALIMOHHO-
II03HABATEIbHOU
JESATEIBHOCTH.
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2 cemecTp

OcHoBbI TpUTOHOMeTpUM(TIPOaOJKeHHne) (144)

Tpuronomerpuueckre QyHKIIUH U UX CBOHCTBA [1]

I'm.7

35 §7.3,7. MPOCTEUIIINX
14 TPUTOHOMETPHUYECKUX
ypaBHeHUU. Pemars
TPUTOHOMETPHUYECKHE
YpaBHEHHUS U POCTeHIIne
TpuronomeTpuyeckue ypaBHEHHS U UX PEIICHUE [1] HepaBeHcTBa. [IpuMeHATh
I'n.7 TPUTOHOMETPUYECKHUE
36 §7.16 (bopMyJIbI ISl peLIeHUs
: TPUTOHOMETPHUYECKHUX
ypaBHeHul. Mcnosib30BaTh
pas3InYHbIe METObI TS
TpuroHomeTprUYecKue HEPABEHCTBA H UX PEIICHUE [1] pemceHus
7 TPUTOHOMETPUUYECKUX
37 YpaBHEHUM.
§7.17 | Konctpyuposats
HKBUBAJICHTHBIE pEUEBbIC
BBICKa3bIBAaHUS C
IpakTuueckoe 3ansitme 17 «Pammansbiii Mmeton | [1] HUCTIOIL30BAHICM
M3MEpEeHHusl YIJOB BpallleHUs U CBS3b C TpaaycHoi | I'nm.7 IreOpantecKoro n
Mepoil. TpUroHOMeTpu4eCKuil Kpyr». FEOMETPHHICCKOTO A3BIKOB.
38 7.73,7. | Ucnonb3oBars
78 (bYHKIIMOHATIBHO-
rpaduueckue
NpeJCTaBICHUS IS
pEIeHHSI U UCCIIeIOBAHMUS
39 IpakTuueckoe 3ausatue 18  «IIpeobOpazoBanus | [1] TPHTrOHOMETPHYECKHX

TPUTOHOMETPUYECKUX BBIPAXKECHUI.

7797 YPaBHEHHH, CHCTEM

IIpoBoaUTh TOKa3aTEIBHOE
paccyXIeHHUE O KOPHSX

PeryasitTuBHblie:

YMETb
OpPUEHTUPOBATHCS B
pa3IMYHBIX
UCTOYHUKAX
uHpopmanuu,
TUTAHUPOBATH
MOHOJIOTHYECKHI
OTBET.

Ilo3HaBaTeabHbIE:
BJIAJCTh  S3BIKOBBIMU
CpencTBaMU-  yMEHHE
TOYHO, JIOTHYHO
u3JlaraTh CBOK TOYKY
3pEHMsI, HCTIOIB30BaTh
aJIcKBaTHBIC SI3BIKOBBIC.
KoMMyHuKaTUBHBIE:
OBITh TOTOBBIM K
CaMOCTOSITEIILHOM
UH(POPMALIMOHHO-
M03HAaBaTeILHOMN
JIeSITeIIbHOCTH.

YO

P3

P3

113 P3

113 P3
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80 ypaBHEHUH.
IIpumeHATH
TPUTOHOMETPHUYECKUE
IpakTHueckoe 3aHsATHE 19 «[Ipocreiimme | [1] (bopN%yHH o
TPUTOHOMETPUYECKHE ypPaBHEHHs M  HEPaBEHCTBA. Hpeobpasonatina
40 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUN. 7.99- TPHTOHOMETpHHACCIX 13 P3
7110 | BeIpaKeHHIl.
41 IpakTuyeckoe 3anaTue 20 KonrposbHas padoTa mo KP
Teme «OCHOBHBIC MOHSATHS TPUTOHOMETPUNY
DyHKUMHU, UX cBOMicTBA U rpapuxu(124)
O0630p o6uMX moHATHH. CXeMa ucciue10BaHus [1] OIeprpoBaTh IOHSTHSIM: PeryasTuBHbie:
¢byskuii. HenpepbiBHOCTD PyHKINU. I'n.5 (byHKIMS, apTYMEHT U yMeTb )
§5.1- 3HAMCHNE QYHKIMH, OPMEHTHUPOBATLCA B
42 E351 o0mnacTp OMNpE/eNeHHs 1 Pa3THYHBIX VO
1 ' MHOYECTBO 3HaUCHUM HCTOYHMKAX
byHKIMH, rpaduk uHQopMaLHH,
3aBUCHMOCTH, Tpaduk MTAHAPOBATH
bynxum, Ry QyRKIHA, | \ononoruueckuit
I[IpeoGpazoBanus GYHKIMHI U IEHCTBHSA HaJl HUMH [1] HPOMEIKYTKH OTBET
43 5 3HAKOTIOCTOSTHCTBA, 3
Bo3pacranue Ha uncioBoM | [lo3HaBaTe/bHbIE:
§5.4 MPOMEKYTKE, yObIBaHHE HA | BJIAJETh  SA3BIKOBBIMU
YHUCIOBOM ITPOMEXKYTKE, CpeACTBaMHU-  yMEHHUE
[TpeoOpa3zoBanus rpadukos. [lapamiensbHblid nepeHoc, [1] HAUGOoNbIIeE 1 TOUHO, TTOTH9HO
CUMMETPUS OTHOCUTEIIBHO OCEN KOOPAUHAT U I'n.5 HauMeHbIIIee 3HAUYCHHE M3]IaraTh CBOIO TOUKY
44 CUMMETPHS OTHOCHTENLHO HaNANA KOOP/MHAT, §5.4- (YHKIIUM HA 9UCITIOBOM 3pEHUs, UCIIOJIb30BaTh
CHMMETPHS OTHOCHTENILHO NPAMOH Y=X, PACTIOKCHAE | 1 POMEXKYTKE, aJICKBATHBIC SI3BIKOBBIC;

nepuoanydeckas GyHKIus,
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CXKaTue BI0JIb oceit KOOpAHWHAT.

45

IpakTuyeckue 3ansatusi 21 «llocTpoeHue u uTeHHE
rpagukoB  ¢yHkuui.  MccmenoBanue — QyHKIHH.
CpoiictBa W rpaduku cuHyca, KOCHHYyCa, TaHTe€HCa |
kotanreHca. OOpatHble (QYHKIIMM W WX TrpaduKH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUN.

[1]

5.49-
5.54

46

IIpakTuyeckoe 3ansaTHe 22
rpaduka GyHKIUN»

«IIpeobpazoBanus

5.57

47

IIpakTnueckoe 3ausitue 23 Camocmosamenvnas
paboma no Teme: «DyHKIMH, UX CBOUCTBA U rpaduKm»

HepHOJ, YEeTHAS U HeYEeTHAs
byHKIUY;

OnepupoBarh NOHATUAMMU:
npsMasi 1 ooparHas
IIPONOPLUOHAIBHOCTb,
JIMHEHAsA, KBaJpaTU4yHasl,
JorapupmMuyecKas u
noKazarenbHasi pyHKILNH,
TPUTOHOMETPUYECKHE

(GyHKIMH.

OHpeI[eJ'IHTL 3HA4YCHUC
(bYHKLII/II/I 110 3HA4YCHHIO
ApryMcHTa IIPpU Pa3JIMIHBIX
crocobax 3aJaHusA

(GyHKIMH.

Ctpouts rpapuku
U3yYEHHBIX QYHKIUH.

OnwuceiBath Mo rpaduKy U B
IPOCTEHIINX CIydasx Mo
(dhopmyIie MOBEICHHE U
CBOMCTBA (QyHKLUH,
HaXOJUTb 110 TpapuKy
(GyHKIIMY HAaUOOIBIIHE U
HaMMEHBIIINE 3HAYCHUSI.

Ctpoutb 3cKku3 rpaduka
dyHKIHY,
YAOBJIETBOPSIONICH
MIPUBEICHHOMY HAOOPy
yCIIOBUH (IIPOMEXKYTKHU
BO3pAcTaHus/yObIBaHHUS,
3HauYeHHE (PYHKIUU B

KoMmyHuKaTHBHBIE:
OBITh TOTOBBIM K
CaMOCTOSITEIILHOU
nH(pOpMaInoOHHO-
II03HABATEJIbHOMN
NESTEIIbHOCTH.

I13 P3

13 P3

KP
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3aJJaHHOM TOYKE, TOUKU
HKCTPEMYMOB, HYIH
GyHKIMH H T.10.);
MHOrorpaHHUKH U KpyrJble Teja (144)
CrnoBappr  reomerpuu  Bepmmubl, pebpa, rpanu | [1] DopMyIHPOBATS
48 MHoOrorpanHuka. Passeprka. MHororpanssie yrasl. | .12 OTIpeesieH e 1 TIPUBOTUTH VO
BHITYKIIBIE MHOTOTPAHHHKH. §12.1 pUMEPbI MHOTOTPaHHHUKOB. | PeryasiruBHbIe:
dopMyIHpoBaTh BHOCUTBH HEOOXOTMBIE
[Mapannenenuneasl, mpu3msl, mupamuasl. Ceuenus kyoa, | [1] ONpeAeicHUuE U KOPPEKTUBHI B
MPU3MBbI U TUPAMU/IBI. I'n.12 n300paxarh MPU3MYy. JICUCTBUE MOCIIE €ro
49 dopMyIHpoBaTh 3aBepiueHus Ha ocHoBe | P3
§12.2- | onpenencrue n ydeTa XapaKkrepa
12.6 n300paxkaTh NUPaMULY, ClIeJIaHHBIX OMINOOK.
Kpyriasle Tena [1] gggﬁ?ﬁf&g:fj M Ilo3naBaTenbHbBIE:
- I'n.13 OTIpe/IeeH e 1 IIPOBOJIUTH CPaBHEHHUE Yo
§13.1- n300pakaTh MPaBUIbHbIE M KJIACCH(HKAIMIO 110
: 3aJJaHHBIM KPUTEPHSIM.
13.8 MHOI'OIpaHHUKHU. Pemare
3aJ]aud Ha BbIYUCIICHHUE KOMMYHHKATHBHBIE:
[TpaBuIbHBIC MHOTOTPAHHUKH [1] IUIOMIA/IN TIOBEPXHOCTH YIHUTEIBAT Pa3HBIE
51 [n.12 | pasiniHbIX MHEHUS U CTPEMHUTBCS | P3
127 MHOTOTPaHHHUKOB. K KOOP/MHALIH
s12. PacriosnaBatb Pa3INYHBIX MTO3HIHH B
Ipakrnuyeckoe 3ansitue 24 «Pa3InyHbIC BUIBI MHOTOTPaHHUKH, Ha COTPYAHUYCCTBE
yepTexkax, MOACIIX U B OIMIGOK.
MHoOrorpanHukoB. Mx uzo0paxenus. Ceuenus, [1]12.6 | peamsrom Mupe.
52 pa3BepTKU MHOTOI'paHHUKOB. [1omane NOBEpXHOCTH. 3-12.70 | Mosienmposars ycosue I13 P3
Bunsl cummeTpuii B mpoctpancTBe. CUMMETpUS 3a7a9H U C TTIOMOIIBIO
MHOT'OI'PaHHHUKOB. Brruricienue miomaneit 1 00beMoB». YepTexka MM PUCYHKA,
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IIpakTuyeckoe 3ansaTue 25: «llmomaas MOBEpXHOCTH. [1]14.4 MPOBOJUTH
53 Bunel cummerpuii B npoctpancTBe. CUMMETpUS TEI 8-14 '57 JONOJIHUTCIbHbBIC I13 P3
BpareHus1. Berauciienue mionianeid u 00beMoB» ' IIOCTPOCHHUA B XOJ€
peuienus.. [IpumensaTs
M3YYEHHbIE CBONCTBA
reOMETPHUECKUX PUTYp U
OpMYII JIsl peLIeHUS
IIpakTuyeckoe 3anaTue 26 KontposbHas padora 1o (opmys i p
54 reOMETPUYECKUX 3a1a4 U KP
TeMe «MHOTOTpaHHUKHU U KPYTJIbIE TeIa
3aJ1a4 ¢ MPAKTHYECKUM
COJIepIKaHUEM.
Hauana matemaTu4eckoro anaausa (244)
55 UYro u3yJaer MaTeMaTUYECKUn anamms? | [1] [TpuBOIUTE IPUMEPHI P3
TocnenoBatenpHOCTH §5.15 | MOHOTOHHOM YHCIIOBOM PerJIHTI/IBHgIe.
— e I0CIIEI0BATETHHOCTH, BHOCHUTb HEOOXOJUMBbIE
pakTuueckoe 3anstue 27 «Hucnosas [1]5.60 | mMeromeii npesen. KOPPEKTHBbI B
56 MOCIIE0BATEIBHOCTD, CIIOCOORI ee 3aanus. [Ipenen 5 64 Haxo/iTh MPOM3BOHYIO neiicteue 1ociie  ero | I13 P3
nocnenosarensHocTu. Ipenen yHkum». (yHKIMHK B TOUKe, 3aBCPHICHUS Ha OCHOBC
v KacaTelbHyIo K TpaduKy ydera Xapaxtepa
Ilonstue IMPOU3BOAHOMU. Ta6ﬂI/IHa MMPONU3BOAHBIX [1] (1) CIICITaHHBIX OILINOOK.
. YHKIUH, IPOU3BOIHYIO
3JIEMEHTAPHBIX (QYHKIMH. I'n.9 b yHKIHH, BHMHCIATE
57 YHKIHH. Mo3naBaTenbHbIE: YO
§9.1- NPOU3BOIHYIO OIHOUICHA, | nyopoNHTE CpaBHEHHE
97 MHOTOWIEHA, KBA/IPATHOTO | ' g yracepdbukariito o
KOpH, TIPOU3BOAHYIO 3a/IaHHBIM KPHTEPHSM.
MexaHnuecKkuil ¥ reOMETPUUYECKHUI CMBICIT [1] CYMMBI () YHKITHH.
MPOM3BOIHOM. Y paBHEHHUE KacaTelIbHOM K rpaQuKy I'n.9 Uccnenosars B KomMmyHuKaTHBHbIE:
58 CI)YHKIII/II/I 9.7 HpOCTeP’IHIPIX cly4dasax YYUTBIBATH Pa3HbIE YO P3
39.7- yHKIMHK Ha MHEHHS U CTPEMHUTHCS
9.8 MOHOTOHHOCTb, HAXOAUTh K KOOpAMHALAH
HauOOJIbIINE U ¥
59 IIpakTnueckoe 3ansaTHe28 «PopMyibl U IpaBUIa 9.65- PasIM9HBIX IOSUIIUU B | T13 P3

HaAaMMCHBIINEC 3HAYCHU S
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mudepeHIpoBaHUs

9.68

[TpumMeHeHne MPOU3BOAHON K MCCIEIOBAHUIO (PYHKIUU

[1]

1 TTIOCTPOEHUIO rpauKOB I'n9
60
§9.9-
9.17
61 IIpakTuyeckoe 3anaTue 29 «VccnenoBanune pyHkImu ¢ | 9,79
MTOMOIIBIO TPOU3BOIHON
Ipakrnyeckoe 3anaTme 30 Pemenwe 3amau.
Camocmoamenvnan paboma no teme: «lIpousBomnas
(G yHKITII
62

(GYHKIHHA, CTPOUTH
rpadvKy MHOTOYJICHOB H
MPOCTEUIIINX
palMOHATBHBIX (DYHKIHHI C
MCIIOJIb30BAaHUEM arrapaTa
MaTeMaTHYECKOTO aHaIH3a.
OOBACHATD U
WLTIOCTPUPOBATH MOHATHE
npenena pyHKIHUU B TOUKE.
IIpuBOaUTH IPUMEPHI
GbyHKIMI, He UMEIOIINX
Ipezelia B HEKOTOPOH
Touke. Berancnsath
npeaesbl GyHKIHUM.
AHanu3upoBaTh NOBEIECHUE
(GyHKIMHI Ha pa3iIMYHbIX
y4acTKax o0JacTu
onpenenenusa. Haxoautp
ACHMIITOTHI. 3aITUCBHIBATh
ypaBHEHHE KaxXJ10M U3 ATUX
aCUMIITOT. Berancusats
3Ha4YeHUe NMPOU3BOAHOM
¢byHKIMHU B TOUKe (10
onpezaenenuto).Haxonute
YIJI0BOM KOA(PPHUIIUEHT
KacaTeJIbHOU K TpaduKy
(byHKLIHU B TOUKE C
3aJJaHHOI aOCIIUCCOH. .
3anuceIBaTh YpaBHEHHE
KaXI0U U3 DTUX aCHUMIITOT.
Haxonute npon3BogHyI0
CJIO)KHOH (hYHKIIHH,
o0OpartHoi (pyHKIHU.

COTPYJIHUYECTBE

YO P3

I13 P3

KP
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HaXO,Z[I/ITB MI'HOBCHHYIO
CKOPOCTb ABUKCHUA
MaTepHaHBHOﬁ TOYKH.

IlepBooOpa3Has u uHTErpa

[1]

Boruncnsats npubmmkéHHoe

63 .10 3HAYCHUE H?OH{&I{I/I VO P3
§10.1- | KPHBOJHHEIHOI Tpareriy
105 C TIOMOUIBIO (POPMYIIBI
Herorona-Jleliouuna.
64 IIpakTuyeckoe 3ansaTue 31 «Haxoxaenue 10.4- Haxoauts nepBooOpa3Hbie 13 P3
MIEPBOOOPA3HBIX) 10.31 3JIEMEHTApHBIX (QYHKLIHH.
Haxoauts nepBooOpasHbie
[lpumenenne  ompeaeieHHOro  wHTerpama it | [1] CyMMBbI (YHKLHUH,
HAaXOXJACHHUS IUIOIIAJM KPUBOJMHEHHOW Tpamenuu. | .10 pOM3BeNCHUs (YHKIHH HA
®opmyna Hetorona- JleliOnuna. YUCIIO M T. II..
65 §10.6, u 6 N
aXOJHTh NPUOTIKEHHOE
10.9,10 | 3HAYEHHE UHTETPAJIOB.
15 Pemars 3agaun Ha
MPUMEHEHHE UHTerpala
IpakTuyeckoe 3austue 32 «Teopema HproToHa- JUTSL BEIYMCIIEHUSA
66 JleitOnuna. IlpumeHeHune WHTErpana K BBIUYHUCICHHUIO 10.33- (bu3HYECKUX BETUYHH. P3113
U3MYECKUX BETMYHMH H ILIOMACH» 10.40
JJIeMeHThI TEOPUH BEPOSITHOCTEN M MaTeMaTUYeCKOM cTaTucTUKH (104)
67 BepOSITHOCTI) 1 €€ CBOMCTBA [3] 4.1 Pemarts 3a1aun Ha PerJIﬂTI/IBHI)Ie: YO
TpakTuyeckoe 3ansiTue 33 «Knaccuueckoe [3] BH(;MCH?HHG BEPOATHOCTEN | OcymecTBiATS
OIpEIENIEHHE BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, Nelll, ((:)0 b MTOTOBBIM 1
68 TEopeMa 0 CyMMe BepOsTHOCTEH. Beruncierne 126- 3HAKOMHTBCA € nomarossIi kontpons | 113 P3
BeposATHOCTeN. [Ipukitannueie 3agauny. 136 IPEICTABIICHUCM YHCIIOBBIX | 110 pe3yibTary.
JIAHHBIX B BUJIE TAOJIHUIIEI,
JarpaMMel, rpa(l)pn(a U UX Ilo3naBaTesbHBIE:
69 DJIeMEHThI MAaTEMAaTHYECKOU CTATUCTUKH [3] 4.2 YO

XapaKTepUCTUKAMU;

Ctpouts peueBble
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IpakTuyeckue 3ansarus 34 «lIpencrapienue

[3]

PemraTs IMPAKTUYCCKUC

BBICKA3bIBAHU B

70 o . | I3 P3
YHCJIOBBIX JAaHHbIX. [IpukiiagHble 3agaun» Nel47 | 3amauu Ha 0OpabOTKY YCTHOM ¥ MMCbMEHHOMN
YHCJIOBBIX JIaHHBIX, dopme.
IpakTnyeckoe 3ansaTue 35 «Penienue NpukiIagHbIX BLIYHCICHHE MX YHCIOBBIX
3a1au» 3] XapaKTEPHCTHK. KommyHukaTuBHbIe:
VY4uTBIBaTh pa3HbIe
Nel50
MHEHHS U CTPEMUTHCS
[ 1o K KOOpJMHALUU I3 P3
BapruaH pa3IMYHBIX MO3ULUNA B
TaM COTPY/IHUYECTBE.
YpaBHeHusi 1 HepaBeHcTBa (14)
ParnmonanbHele, UppalMOHaANIbHBIE, T0KA3aTeNIbHbIC U [1]
TPUTrOHOMETPUICCKUE YPABHECHUA U CUCTEMBI. I'n.4 Pemats pannonansHele, PeryasituBubie:
PaBHOCHIBHOCTE ypaBHEHHH, HEPABEHCTB, CUCTEM. [OKa3aTebHBIE 1 OCYILECTBIIATh
12 34.1- sorapupMUIECKHe HTOTOBBI u| YO
4.5 YPaBHCHUS 1 HCPABCHCTBA, TOIIArOBBI KOHTPOJIb
CUCTEMBI. 110 pE3yibTary.
Hcnonp30BaTh METOBI - )
OcHOBHBIE IPUEMBI PEIICHUS YpaBHEHUH (pa3ioxkenue | [1] PEIICHNS ypaBHEHHIA: Cf;g;::mn“;::é%le
Ha MHOKHUTEIN, BBEICHNE HOBBIX HEU3BECTHBIX, .4 NPpUBCJICHMC K BUAY BEICKA3BIBAHILS B
MIOJICTAaHOBKA, rpaduyeckuii meton). Mcnons3oBanue «IPOU3BEJICHUE PABHO - .
73 CBOMCTB M rpadMKoB QYHKIMI PU PEIICHUN §4.1- HYJTIO» WJIH «4acTHOE YCTHOM . TTHCBEMEHHO | p3
YpaBHEHUM. 4.5 PaBHO HYIIIO», 3aMEHA (bopwue.
ICPCMCHHBIX. KoMMyHHKATHBHbIE:
Hcnonp30BaTh METON VYUTEIBATE pasHble
TpakTuueckoe 3ansaTne 36 «KopHu ypaBHEHUIA. [2] 4.2- EZTSEEEJ;?:‘ JULSL PEIICHUS | \geHust B CTPEMUTBCS
74 PaBHOCHIIBHOCTE ypaBHEHU. [IpeobpazoBanue 4.9 p ’ K KOOpAMHALMK | 113 p3
ypaBHeHU. OCHOBHBIE IPUEMBI PELLIEHUST YPAaBHEHUI. 4 165 HCHOHBgOBaTI’ PasINYHBIX MO3ULUH B
. rpaduuecKuil METO1 s COTpY/IHHUECTBE.
HepasenctBa. OcHOBHBIE IPUEMBI X PELLEHUS. [1] npn6n1/1>1<evHHor0 PCILCHIA
75 T4 YPaBHEHU U HEPABEHCTB YO

BrimonHATE 0TOOp KOpHEH
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§4.4

akTu4yeckoe 3ansitue 37 «Pemenue cucreMm

I 37 «P 2

76 ypaBHeHui. Mcnonp30BaHuE CBOWCTB U TpaduKoOB 4.14-
GyHKIUH U1 pellieHus: ypaBHEHUN 1 HEPaBEHCTBY. 4.20
IpakTuyeckoe 3ansiTue 38 «MeTo1 HHTEPBAJIOB. [2]

77 N300paxkeHne Ha KOOPAMHATHOM TIIOCKOCTH MHOXecTBa | 4.149,
pelieHuil ypaBHEHH 1 HEPABEHCTB C JIByMs 4.173,
MEPEMEHHBIMU U UX CHCTEM). 4.195

78 IIpakTnueckoe 3ansaTue 39 CamocrosiTenbHas padboTa

1o Teme: «Pelienre ypaBHEHHA U HEPaBEHCTBY

YpaBHEHUU WJIU PEIICHUI
HEPaBEHCTB B
COOTBETCTBUH C
JTIOTIOJTHUTEITbHBIMU
YCIIOBUSIMU U
OTPaHUYECHUSMH.

13 P3

13 P3

KP

[Ipu opopmienun pabouel mporpaMMbl ObLIN UCIIOJIB30BAaHbI CAEAYIOUINE YCIOBHbIE 0003HAYCHMUS:
13 — npakTUyeckoe 3aHATHE;

P3 — pemenue 3anau;
KP — xonTponbHas padora;

YO — ycTHbI OIPOC
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Y4eOHo-MeTOAUYECKOE U MATEPHAJIBHO- TEXHUYECKoe obecneuyeHue
nporpamMmbl yueOHOH TUCHUIIMHBI «MaTeMaTHKa»

Ayautopusi Ne 410 - YyebHas ayauTopus Uisl IPOBEACHUS TEOPETHUECKUX
3aHATHN (YPOKOB), TPAKTHUYECKUX pabdOT, TPYNIOBBIX W WHAUBUIYAIbHBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM arTtectanuu. Kabuner
MaTeMaTUKH.

Ocnamennocts: Kommiiekt yueOHOM MeOenu: CTOIbI, CTYIbs, JOCKA, IKA(HI.
MynbTUMEIUMHBIA TPOEKTOP, IKPaH, IEPEHOCHON HOYTOYK.

[lepedeHb JIMIIEH3MOHHOTO MPOTPAMMHOT0 00ECTICUCHHUS:

Free Conference Call (cBoOoaHas aureH3us)
Libre office, cBo6oaHO pacnpoctpansemoe I10

OcBoeHMEe  MpOrpaMMbl  y4eOHOM  JTUCHUIUIMHBI «MaremaTtuka»
mpeanosjaraeT Hajauuue B Tpo(ecCHOHaIbHON 00pa3oBaTENbHOW OpraHU3AINH,
peanusyroliell 00pa3oBaTENbHYIO MPOrpaMMy CpeaHero oOuiero oOpa3oBaHHS B
npenenax ocBoenus OIIOII CIIO Ha 6a3ze ocHOBHOro oOIIero oOpa3oBaHUS,
y4eOHOro KabuHeTa.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHUs: MPOrpaMMbl yuyeOHOM JUCHMIUIMHBI «MaTtemaTukay, BXOJIAT:
MynbTUMEIUIHBIA TPOEKTOP, D3KpaH, IEPEHOCHOW HOYTOYK, METOIUYECKOe
nocobue: KpaTKUid  CIOPAaBOYHBIA ~ MaTepuajl MO0  MaTeMaTHKe, MaKeThbl
MHOTOTPAHHUKOB U TEJl BpallleHUs], y4eOHUKH, COOPHUKHU 3a/1ay 110 MaTeMAaTHKE.

[IpoBenenue ydeOHOro mpolecca MOXKET ObITb OpPraHu30BaHO C
ucrnonb3zoBanueM OUWOC yHuBepcurera u B 1U(ppoBOil cpene (rpymmbl B
COIIMAJIBHBIX CETSIX, JJICKTPOHHAs II0YTa, BUJICOCBA3b U JPyrue IiaaThopmbl).
YyebHble 3aHATHS C T[PUMEHEHHEM JUCTAHIIMOHHBIX  00pa30BaTeIbHBIX
texHosoruit (JJOT) mpoxoasiT B COOTBETCTBUU C YTBEPIKICHHBIM PACIUCAHUEM.
Texymuii KOHTPOJIb U MPOMEXKYTOUHAS aTTECTAIMsI OOYYAIOIIMXCA MPOBOJAUTCS C
npumenenueM J1OT.

MeToanueckue MaTepuabl

HpakmuquKoe 3AHAmMue

[IpakTHyeckue 3aHATHS MO MaTEMAaTHKE OPTaHM30BaHHBI B BUJE pEIICHUS
3ajad.
[IpakTH4eckue 3aHATHS IO MaTEMATHUKE TTPOBOISITCS CIAEAYIOIIMM 00pa3oMm:

- ydJamuecs CaMOCTOATENIbHO B MUChbMEHHOU (hopMe OTBEUalOT Ha BOMPOCHI
JUISl CAMOKOHTPOJISA, 3aT€M PEIaloT 3a7auu (C UCIOIb30BAHUEM PEKOMEHIYEMOM
JUTEPATYPHI WM UHTEPHETA), TIOCTIE YeTo JEeIAeTCs aHAJIN3 BHITTOJIHEHHON PaboTHI,
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- 3aHITHE OCYIIECTBIISIETCS C MCITOJIb30BAHUEM WHANBUAYAIBHBIX 3a/1aHUH;

- 3aHSTUE TIPOBOIUTCS O] PYKOBOACTBOM IPEIOTaBaTENS.

[Tpu permeHnn 3amxad MOXKHO TOJIB30BATHCS JTIOOBIMH MAaTEMAaTHUYCCKUMHU
Ta0JIUIIaMHA ¥ HEOOXOUMBIMU (hOPMYJIaMHU.

KonTponb  pe3ynbTaTOB  MPAKTUYSCKUX  3aHATUA  OOYYArOIIUXCS
OCYIIIECTBIISIETCS TIPETOJaBaTeIeM Ha YICOHBIX 3aHATHSIX 1T0 MaTEMaTHKE.

IIpasuna opopmnenus pe3yrbmamos NPaKkmu4ecKko2o 3aHamusl

PesynbTaTel opopMIIsIIOTCS B BUAE MICHMEHHOTO OTYETA, IPH HATUCAHUHU
KOTOPOTO HEOOXOIMMO MPHUACPKUBATHCS CISAYIONUX TPEOOBAHUI:

- 3aITMCaTh ATy BBITIOJHEHUS, TEMY U 11eTh PabOThI,

- 3aIlMcaTh YCIOBUE 3a7a4M B KpaTKoi hopme (J1aHO);

- 3aIMcaTh BOMPOC 3a]1a4M B KpaTKoil popme (HalTH);

- 000cHOBaTh HEOOXOAUMOCTh IPUMEHEHUS TeX WU WHBIX (POPMYIT IS
pEIICHUS 3a/1a4H;

- TIPY PEIICHUHU 3a/1ad Ha IMMOCTPOCHHUE MPOAHAIN3UPOBATH YCIOBHE 3a/a9d U
BEITIOJTHUTH YEPTEK, JTaB OMMMCAHUE BCEX MMOCTPOCHUH,

- 3aITUCaTh OTBET.

Pewenue 3a0au
OcymecTBIsas pemieHus 3a1a4 Mo MaTeMaTHKe 00yJaronuecs J0HKHBI 3HATh

HE TOJBKO OOIIMIA alrOpUTM PEIICHHS 3a7a4, HO U YMETh paboTaTh C YaCTHBIMH
CTPYKTypaMH IIpolrecca pemenus 3aaad. [[pusegem npuMepsl TaKUX CTPYKTYP.
IIpaBuna pemenus 3aaay

Oran 1.IToHATh CyTh 3a1a4M.

Otan 2.CocTaBUTH IIJIaH PEILICHUS 3aauH.

Oran 3.Peanu30BaTh IJ1aH PEIICHUS 3a1a4H.

Oran 4.1Ipoananu3upoBaTh NOJYYEHHBIN pE3yJIbTaT.

Konmponvnasa paboma

KoutponbHas paboTa siBisieTcss pyOeKHON TOUYKOM MPOBEPKH YCBOCHUS
OTJENBHOTO pa3zenia yueOHOW MUCIUIUIMHBI M TIO3BOJISIET BECTH ONEpPaTHUBHBIN
KOHTPOJIb 32 J€ATEIbHOCTHIO O0YYAIOIINXCS.

[Ipn moaroToBKEe K KOHTPOJBHOM pabOTe HEOOXOIUMO COCTaBUTh CITHUCOK
TEOPETUUECKUX BOMPOCOB, IO KOTOPHIM OyAET MPOBOIUTHLCS KOHTPOJIbHAS paboTa.
KenaTenpbHO HE TPOCTO MPOAHAIM3UPOBATh YUSOHUK WIIM TETPAJlh, & BHIMUCATH UX
Ha OTJICJLHBIN JTUCT OyMaru.

HeoOxoauMo CTpYKTypHpOBaTh TEOPHUIO, BBIJCIUB OCHOBHBIC TTOHSTHS,
OTpe/eNieHus], MpaBWiia U CBOMCTBA, YKa3aTh HOMEpa CTPAHUI], TJI€ MX MOXHO
HalTH B yueOHUKe.
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Yb6enurcs B TOM, YTO BeCh HW3JIaraéMblii MaTepuan IMOHSATEH M YCBOCH, a
HY)KHBIE (DOPMYIIBI U ONIpeIeTICHIS BBIyUCHBI.

[Tomo6path K KaKIOMY TPABWITY WA CBOMCTBY NMPAKTUYECKUNA TIPUMED WA
3aja4y, pa3oopaTh UX petieHne, yoeJuThCs B MPaBUIBHOCTH MOTY4aeMOr0 OTBETA.

[ToTpeHnpoOBaTHCS, PEIIMB HECKOIBKO TEOPETUICCKH Pa3HBIX 3aJaHUM.

CrapaTbcsi Bcerja JepKaTb B TOJIOBE AITOPUTM PEUICHUS TeMaTHYECKUX
3aJJaHUi, €CITM TaKOBOT'O HET, TO MpPH IMOATOTOBKE K KOHTPOJBHOH padoTe IIo
MaTeMaThKe HEe0OXOIMMO ero pa3o0paTh. ITO HE TOIBKO COKOHOMHUT BpPEMsS BO
BpEMs BBITIOJTHEHUS TPEJIOKEHHBIX IpernoaBareyieM 3aaHuii, HO U MOMOXET B
TEX CHUTYaIUsAX, KOTJa MAaHNYECKU BBUICTAIOT W3 TOJIOBBI, Ka3ajJoCh ObI 3ay4EHHBIC

bopMyIIBI.

Yemuwiit onpoc

[Ipu MHIMBHUAYaTHLHOM OIPOCE MPENOJIaBaTellb BBI3BIBAET 00yYaromerocs K
JIOCKE, KOTOPOIl OH MOJb3YETCS JUIsl TOTO, YTOOBI CAENaTh HEOOXOAUMBIE 3aIUCH.
OtBer oOy4aroierocsi BbICAYIIMBAET Bcs Tpymnmna. OmuOKu, AOMyHIEHHbIC
OOy4YaroIIMMCS, KOJUIEKTUBHO AHAIM3UPYIOTCS M UCIPABISIOTCS. YCTHBIA OMpPOC
3aKJII0YACTCS B BBI30BE MHOTUX OOydYaroumuxcsl Juisi OTBETa Ha BOMPOCHI,
TpeOyroIme HeOOJIBIIOro M0 00BeMy OTBeTa. Yalle BCero onpoc MPOBOJAUTCS JIJIs
POBEPKH Marepuanga, KOTOPbIH HYXKHO 3allOMHUTh WJIH 0€3 KOTOpPOro
HEBO3MOYKHO YCIICITHOE MPOJABUKEHHUE BIIEPE B U3yUECHUN YI€OHON AUCIUILIUHBI.

[{enbto yCTHOTO ompoca sIBISIFOTCS 0000IEHNE U 3aKPEIICHUE U3YYEHHOTO
Marepuajia mo pasiaeiraM MaTeMaThkd. lIpu moaroroBke cienyer MCHoJb30BATh
JIEKITMOHHBIN MaTepuall U yueOHyto autepatypy. Cieayer BHUMATEILHO MPOYECTh
CBOM KOHCIIEKT JIEKIHW 10 U3y4aeMOM TEME U PEKOMEHAYEMYIO JIuTeparypy. [lpn

ATOM Ba)KHO HAYYHUTHCS BBIICIISITH CAMOE TJIABHOE U COCPEI0TauYuBaTh HA HEM

OCHOBHOE BHHUMAaHHE IMPU MOATOTOBKE K OMpocy Mo Marematuke. OTBET Ha
KOKIbIA BOMPOC JOJKEH OBbITh JIOKa3aTeIbHBIM W apryMEHTUPOBAHHBIM,
oOy4aroniemMycsi Hy’)KHO YMETb OTCTaMBaTh CBOIO TOUKY 3peHus. OOyuaromemycs

HAJJIKUT XOPOIIO MOATOTOBUTHLCS, YTOOBI UMETh BO3MOXKHOCTh TPAMOTHO U
MOJIHO OTBETUTH HA 3aJJaHHBIE €My BOIIPOCHI, CYMETh CJI€JIaTh BBIBOJIbI U MIOKA3aTh
3HAYUMOCTH JIAaHHOUW MPOoOJIeMbI I u3yyaeMoro matepuana. Ho mss toro, 4to0s
MPaBUJILHO U YETKO OTBETUTH HA MOCTABIIEHHBIE BOMPOCH HEOOXOUMO MPABUIILHO
YMETh MOJIb30BaThCS YIEOHOU U JOTIOTHUTEIBHOMN JIUTEPATypOH.

YCTHBIM ONMPOC MOXXET MPOBOJUTCS C TOMOIINBIO OMPOCHBIX JIUCTOB, B

KOTOPBIX KPATKO M3JIAratoTCsl OTBETHI HA MOCTABJICHHBIE TEOPETUUECKUE BOMPOCHI,
a Tmnpu HEOOXOAUMOCTH OTH  OTBETHl  COMPOBOXKIAIOTCS  KOHKPETHBIMU
MIPOU3BOJIBHBIMU ITPAKTUYECKUMU TPUMEPAMMU.
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OueHouHble MaTepUaJbl NPH (GopMUpPOBAHMU Ppadoyeld NMporpamMmbl
mucuumianabl b/1.04 Martemaruka

HacnopT OLCHOYHbIX MaTe€pHuaJjioB

B coorBerctBun ¢ mnpunarod Konuenmued pa3BUTHS MaTeMaTHYECKOTO
oOpazoBanus B Poccuiickoit denepainu, MaTeMaTndeckoe o0pa3oBaHUE pelIacT, B
YaCTHOCTH, CJIEYIOLIUE KIFOUEBbIC 3a/1a4u:

—  «IPEeNOCTABIATh KaXKJIOMYy OOydYarolmeMycss BO3MOXKHOCThH JIOCTHXKECHUS
YPOBHSI MAaTEMAaTHYECKUX 3HAHUM, HEOOXOJUMOro ISl JajbHEWIIeW ycreurHon
’KH3HH B OOIIICCTBEY;

— «oOecneunBaTh  HEOOXOIMMOE  CTpaHe  YUCJIO  BBIMMYCKHUKOB,
MaTeMaTU4YecKass TMOJrOTOBKA KOTOPBIX JOCTaTOYHA IS MPOAOJIKEHUS
o0pa30BaHUsI B PA3IMYHBIX HAMPABJICHUSIX U JUJIS MPAKTHUUYECKOW JESITEIbHOCTH,
BKJIIOYAs MPEMNo/IaBaHNe MaTeMaTUKH, MaTEMaTUYECKUE UCCIEeI0OBaHUs, padoTy B
chepe HHPOPMAITMOHHBIX TEXHOJIOTUHA U JP.»;

— «B OCHOBHOM O00IIeM M cpelHeM o0mieM oOpa3oBaHUM HEOOXOIUMO
MPEAYCMOTPETh MOJATOTOBKY OOYYarONIMXCS B COOTBETCTBHM C UX 3alpoOcaMU K
YPOBHIO MOJITOTOBKH B Chepe MaTeMaTHIeCKOro 00pa3oBaHuUsDy.

COOTBETCTBEHHO, BBIJICTISIOTCS TPU HANIPaBJICHUs TPEOOBAHUMN K pe3yJibTaTam
MaTeMaTU4YeCcKoro 00pa3oOBaHMS:

1) mnpakTUKO-OPUCHTHPOBAHHOE MaTeMaTU4YeCKOe oOpa3oBaHue
(MaTemaTHKa JUIsl )KU3HH);

2) MaTemartHKa JUIsl HCIIOJIb30BaHUS B IPO(ecCuu;

3) TBOpYECKOE HaIpaBicHHE, HAa KOTOPOE HAICICHbl Te OOydJaroluecs,
KOTOpBIC TUIAHUPYIOT 3aHUMATHCS TBOPYECKOM M HCCIICIOBATEIILCKON paboTOl B
00JacTH MaTeMaTUKU, (PU3UKU, SKOHOMHUKHU U APYTUX 00JIACTSX.

[lexan ocBoeHus mporpaMMbl 0230BOTO YPOBHSI — 00ecrieueHrne BO3MOXHOCTH
VCIIOJIb30BaHUs MATEMATUYECKUX 3HAHUKM U YMEHUM B IIOBCEAHEBHOM >KU3HU W
BO3MOYKHOCTH YCIEIIHOTO MPOJODKEHHsSI 00pa3oBaHUsl MO CHEIUAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM MAaTEMaTHKHU.

OO6yuaronuecs, OCyIIECTBIAIONME 00yueHre Ha 0a30BOM YPOBHE, JOJIKHBI
OCBOUTH OOIIME MaTeMaTUYeCKUEe YMEHUsS, HEOOXOIUMbIC [JIsi JKU3HU B
COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU IOJY4YalOT BO3MOXXHOCTh H3YUYHUTh
npeaMer riay0xe, ¢ TeM 4YTOObl B JalbHEWINEM MPU HEOOXOAMMOCTH H3ydaTb
MaTeMaTUKYy 1)1l Ipo(ecCHOHaTLHOTO MPUMEHEHUS.

[Ipy wu3yueHMM MaTEeMaTUKW Ha YrIyOJICHHOM YpPOHE NPEAbIBISIOTCS
TpeOoBaHwMsl, COOTBETCTBYIOIIIHE HaIpPaBJICHUIO «MaTeMaTHhKa TUIS

poeCCHOHANTEHON AESATEIHHOCTA»; BMECTE C TeM OOYYAIOIIMICS TOJIydaeT

BO3MOKHOCTh M3YYUTh MAaTEMaTHKy Ha ropas3ao 0ojee BHICOKOM YPOBHE, YTO
co3aacT GyHAaAMEHT JUTsl JaTbHEHUIIIET0 CEPhE3HOT0 U3YUYCHHSI MAaTEMAaTUKH B BY3e€.

[Ipu wu3ydeHHMM MaTeMaTUKH OOJIBIIOE BHUMAHUE VACIACTCS Pa3BUTHIO
KOMMYHHUKATUBHBIX YMeHUM ((popMynInpoBaTh, apryMEHTUPOBATh U KPUTHUKOBATH),
(GbOpMUPOBAHHIO OCHOB JIOTHYECKOTO MBIIIJICHUS B YaCTH MTPOBEPKU UCTUHHOCTU U
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JIO’)KHOCTH YTBEPKIECHUM, MOCTPOCHHUS MPUMEPOB U KOHTPHPHUMEPOB, ILEMOYEK
YTBEPXKJICHUM, (QOPMYJIUPOBKM OTPULIAHUNA, a TaKXKE HEOOXOAUMBIX H
JOCTAaTOYHBIX YCJIOBUH. B 3aBHCHMMOCTH OT ypOBHS MpOTrpaMMbl OOJIbIIE WU
MEHBIIIE BHUMAHUS YAENSETCS YMEHHUIO paboTaTh MO aJITOPUTMY, METO/IaM TOMCKa
QITOPUTMA U OIPEACIICHUIO TPAaHUL MPUMEHUMOCTH aJIrOpUTMOB. TpeOoBaHwS,
copMmynupoBaHHbie B pazzaene «['eomerpus», B OONbIICH CTENEHU OTHOCATCA K
Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUNA U TpapUUeCKHX METOJIOB, YeM K
(dbopMaIbHOMY OMTUCAHHUIO CTEPEOMETPHUUECKUX (PaKTOB.

HJ'IaHpreMLIe PE3YJIbTATHI OCBOCHHUSA yqeﬁHoﬁ ANCIHHUITIINHBI

B pesynbTaTe m3ydyeHUs ydyeOHOW JNMCHMIUIMHBI MaTeMaTHKa Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus:
OOvyuaromnuiica Ha 6a30BOM YPOBHE HAYUHUTCS:

Anzebpa u nauana ananuza

Yucna u evipasicenusn

OnepupoBaTh MOHATUSIMU:

— 1IeJIO€ YHUCJO, JAEIMMOCTh 4YHUCeJ, OOBIKHOBEHHAs JpoO0b, JeCATUYHAs
Ipo0b, paUMOHAIBHOE YHCIO0, NPUOIMHKEHHOE 3HAYEHUE 4YHUCa, 4acTh, A0,
OTHOUIEHUE, MPOLIEHT, NOBBIIICHUE U MOHWKEHNUE Ha 33JJaHHOE YUCJIO MPOLEHTOB,
MacmTao;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMHM: Jorapudm dwHcia,
TPUTOHOMETPHUYECKAss OKPY>KHOCTh, TpadycHasi Mepa yrIJia, BEJIWYMHA YrJa,
33JJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YIJI0B, UMEIOIINX MPOU3BOJIbHYIO BEJIMUUHY;

—  BBIMOJHATH apu(METUUECKHe ACHCTBUS C IEIBIMH U PAIlMOHATBLHBIMU
YUCJIaMHu;

— BBINOJHATH HECJHOXHBbIE MNPeoOpa30BAHMS  YMCIOBBIX BBIPAKEHUH,
COJIEp KalllMX CTEMEeHH YUCeI, TMO0 KOPHU U3 YHUCEIN, TUOO JIorapudMbl YUCEN;

—  CpaBHMBATh PALIMOHAIBHBIE YMCIIA MEX]Y COOOI;

— OLIEHMBaTh U CPABHUBATH C PALMOHAIBHBIMU YHCIIAMHU 3HAUEHUS LEIBIX
CTeTNIeHEH uunces, KOpHEH HaTypallbHOW CTETEeHH W3 YHCEel, JIOTapu(MOB Yucen B
MPOCTBIX CIyYasx;

— u300pakaTh TOYKAMHU Ha YHUCJIOBOW TPSMOM IENble W PAIMOHAIBHBIC
YHUCIa;

— u300pakaTh TOYKAMW Ha YHCIOBOM NPSIMOM II€NIble CTEMEHU YHCEl,
KOPHU HATYPaJIbHON CTEMEHU U3 YUCEI, JJOTapu(PMbI YUCEI B MPOCTHIX CIIydasx;

— BBINOJHATH  HECJOXKHbIE  TIpeoOpa3oBaHUA  LEJIbIX H  JIPOOHO-
paIrMOHAIBHBIX OYKBEHHBIX BBIPAKCHHI;

—  BBIpaXaTh B IPOCTEUIINX CIyYasX U3 PABEHCTBA OAHY NEPEMEHHYIO
yepes Ipyrue;

—  BBIYUCJIATH B MPOCTBIX CIAydasiX 3HAYEHUS YUCIOBBIX U OYKBEHHBIX
BBIPKEHUI, OCYIIECTBIISISI HEOOXOAMMbBIE TTOJICTAHOBKY M MPE0Opa30BaHMS;
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— W300pakaTh CXEMAaTHYECKH YTroJl, BEIMYMHAa KOTOPOTO BBHIpaXEHA B
rpagycax;

—  OIICHMWBATh 3HAKU CHHYyCA, KOCHUHYCA, TAHTEHCA, KOTAHTCHCA KOHKPETHBIX
YTJIOB;

B nosceonesnoti sicusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos.

—  BBINOJHATH BRIYUCICHUS TIPH PEIICHUH 331249 MMPAKTUYECKOTO XapaKTepa;

— BBINOJHATH  TMPAKTUYECKUE  pacyeThl C  HUCIOJIB30BAaHUEM  TIPH
HEOOXOMMOCTH CIPABOYHBIX MaTEPHATIOB M BEIYUCIUTEIBHBIX YCTPOUCTB;

— COOTHOCHTH  peallbHbI€  BEJIMYMHBI, XapaKTEPUCTUKH  OOBEKTOB
OKPY’KaIOIIero Mupa ¢ MX KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH;

—  HCIIOJIb30BAaTh METOMBI OKPYTJICHUS, TPUOIIKEHUS U TIPUKUIKU TIPH
PEIICHUY TPAKTHYECKHUX 337129 TOBCETHEBHOM JKU3HH.

Ypasnenun u nepasencmea

— Permarts nuHeHHbIC ypaBHEHUS U HEPABEHCTBA, KBAIPATHBIC YPABHCHUS;

— pemate Jorapudmudeckre ypaBHeHus Buga loga (bx + ¢) = d wu
npocTeiiime HepaBeHcTBa Buaa 10gax<d;

— pelaTh INOKasaTelbHble ypaBHeHHs, Buaa a>*°= d (rme d MoxHO
NPEJCTaBUTh B BHJIE CTEIICHW C OCHOBAHHEM &) U MPOCTEHINNE HEPABEHCTBA BHA
a*<d (rme d MOXXHO MPEACTaBUTH B BHJIC CTCIICHA C OCHOBAHKEM a);.

—  MPHUBOJUTH HECKOJIBKO IPUMEPOB KOpHEH POCTEUIIIEro
TPUTOHOMETPHUYECKOTO YpaBHEHHS BUJIa: sinX = @, COS X = @, tgx = a,Ctgx = a, rxue a
— TaOJINYHOE 3HAYEHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON PYHKIUU.

B noseceonesnoil sicuznu u npu uyuenuu opyaux npeomemos:

COCTABIISITh M PpEIIaTh ypPaBHEHUS W CUCTEMbl YPABHEHWH TPU PEUICHUU
HECJIOXKHBIX MPAKTHYCCKUX 3a]1au.

Dynkyuu

— OnmnepupoBath Ha 0a30BOM ypOBHE MOHSTHUSIMH: 3aBUCHMOCTH BEJIHYUH,
byHKIUS, apryMEHT W 3HaueHHe (PYHKIMH, 00JIacTh OMpEeeICHUSI U MHOMXECTBO
3HaueHUU (PyHKIUHU, TpaduK 3aBUCUMOCTH, Tpaduk (PYHKIUU, HYTU (QYHKIIHIH,
IPOMEXYTKH 3HAaKOIOCTOSIHCTBA, BO3pacTaHHME HaA YHCJIOBOM IPOMEXKYTKE,
yObIBaHHME Ha YHCJIOBOM MPOMEXKYTKE, HauOOJbIIee M HaWMEHbIIee 3HaYCHHUE
(GYHKIIMM Ha YUCIIOBOM MIPOMEXKYTKE, eproarueckast pyHKLHUs, TEPUOI;

— omepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSIMU: MpsiMas U oOpaTHas
NPOMOPIMOHANILHOCTG  JIMHEWHAs,  KBajapaTW4Has, Jorapumuueckas
nokazaTtenbHast QyHKIIUU, TPUTOHOMETPUYIECKUE (PYHKITHIH,

— pacno3HaBaTh IpaduKu 3JIE€MEHTAapHBIX (PYHKIMH: MpsMOM U oOpaTHOU
MPOMOPIIMOHAILHOCTH,  JUHEWHOW,  KBaJpaTHUYHOH, JOorapuMUUECKOW W
MOKa3aTeNIbHON (YHKIIUNA, TPUTOHOMETPUUYECKHUX (DYHKIIHIA,

— COOTHOCUTH TpauKu dJIEMEHTAPHBIX (GYHKIUNA: MPIMOA U 0OpaTHOM
MPONOPIMOHAIBHOCTH,  JMHEHHOM, KBaApaTUYHOM, Jorapu(pMuUyeckod u
MOKa3aTeJIbHOW  (PYHKIUH, TPUTOHOMETPUYECKHX (QYHKUUMH ¢ QopMynamu,
KOTOPBIMU OHHM 33/1aHBI;
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— HaxoauTh No Trpaduxky npuOIMKEHHO 3HAYEHUS (YHKUMHU B 3aJaHHBIX
TOYKAaX;

— ompeAensath Mo rpaduky cBOWCTBa (QYHKIHH (HYJIH, NPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HamOOJbIIME W HAUMEHBIINE
3HAYCHUS U T.I1.);

— CTpOUTH 3CKU3 rpaduka (QyHKUIHH, yTOBIECTBOPSIONICH MNpPUBEIECHHOMY
Ha0opy ycioBUM (IIPOMEXKYTKH BO3pacTaHus / yObIBaHMS, 3HaueHHE (YHKIIMU B
3aJIaHHOM TOYKE, TOUKU IKCTPEMYMOB H T.I1.).

B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

— ompenensATb N0 TpadukaM CBOICTBAa peajbHBIX TIPOLECCOB U
3aBUCUMOCTEH (HanOoIbIlINe 1 HAMMEHBIITNE 3HAYCHHUS, POMEXYTKH BO3pACTaHUS
U yOBIBaHMS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

—  HMHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU
CUTYaIUH.

Inemenmol MamemamuuecKko20 anaiu3a

— OmnepupoBaTh Ha 0a30BOM ypOBHE NMOHATHSAMU: IPOU3BOAHAS (PYHKIIUU B
TOYKE, KacaTelabHas K rpaduky QyHKIUU, TPOU3BOIHAS (PYHKIUY;

—  OMNpeAessATh 3HAaU€HHE MPOU3BOJHON (PYHKLMHU B TOUKE MO M300paKEHUIO
KacaTelbHOH K rpaduKy, MPOBEJECHHON B 3TON TOUKE;

— pewarb HECIOXHBIC 3a4aud Ha IPUMEHEHHE CBI3H  MEXKIY
IPOMEKYTKAMH MOHOTOHHOCTH M TOYKaMU SKCTpeMyMa (YHKIHUH, C OJHOU
CTOPOHBI, W TPOMEXYTKAMH 3HAKONOCTOSIHCTBA W HYJISIMM IPOU3BOJHOM ITOU
(GyHKUHU — C IPYTOM.

B nosceonegnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

— MOJB3YSACh TIpauKaMH, CpaBHUBATh CKOPOCTH Bo3pacTaHus (pocra,
MOBBINICHUS, YBETUYEHUS U T.I.) WJIM CKOPOCTU YOBIBaHUS (TAJCHUS, CHUKEHUS,
YMEHBUIEHUS U T.I1.) BEJIMYHH B pEaJIbHBIX IIPOLIECCAX;

— COOTHOCUTH TpaUKU peallbHbIX IPOLECCOB U 3aBUCUMOCTEH € HX
ONMMCAHUSIMU, BKJIIOYAIOIIMMU XAPAKTEPUCTUKU CKOPOCTU H3MEHEHHUs (ObICTpBIN
pOCT, IIJIaBHOE MOHMKEHUE U T.I1.);

— HCIMOJb30BaTh Ipa)MKHU peajbHBIX MPOLIECCOB JIsi PEIICHHS] HECIOXKHBIX
NPUKIAJAHBIX 3aJady, B TOM YHCIE OIpeaensas Mno rpaduky CKOpOCTh Xoja
rporecca.

Teopu}l 6ep0ﬂmuocmeﬁ ucmamucmuka, iocuka u KOMﬂuHamOPMKa

— OmnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHCATEIbHBIMU
XapaKTEePUCTHKAMU YHCIIOBOTO Habopa: cpenHee apudmeTndeckoe, MeauaHa,
HanOOJIbIIIee M HAMMEHBITICE 3HAYCHUS;

— omepupoBath Ha 0a30BOM YPOBHE MOHSTHUSMH: YAaCTOTAa U BEPOSITHOCTH

COOBITHS, CITydalHBIA BHIOOP, OIBITHI C PAaBHOBO3MOXXHBIMHU 3JICMEHTAPHBIMU
COOBITHSIMH;

—  BBIYHMCJIITH BCPOATHOCTHU COOBITHH HAa OCHOBE moacdcTa 4yucjia uCxoJ0B.
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B nosceonegnoil dxcuznu u npu uzyyeHuu opyeux npeomemos:

— OIICHMBAaTh U CPAaBHUBATH B MPOCTHIX CIy4yasX BEPOSITHOCTH COOBITHIl B
pEabHOM KU3HU;

— 4YWTaTh, COIOCTAaBIIATh, CPABHHBAThb, HWHTEPIPETUPOBATH B IPOCTHIX
CllydasiX peaJibHble [aHHbIE, MPEACTABICHHbIE B BHJIE TaOJUI, JUATPAMM,
rpadukos.

Texcmogvie 3a0auu

— Pemiath HecI0KHbBIE TEKCTOBBIC 3a/1a4U PA3HBIX TUIIOB;

— aHaNM3HMpOBATh YCJIOBHE 3a/lay, MPU HEOOXOAMMOCTU CTPOUTH IS €€
pELICHNS] MAaTEMATHYECKYIO MOJIENb;

— TIOHMMAaTh M UCIHOJB30BaTh [JJs peHIeHus 3a7aud  MHGOpPMAIHIO,
MPEACTABICHHYI0O B BHJI€ TEKCTOBOM M CHMBOJIbHOM 3allMCH, CXEM, TaOJIHIL,
auarpamm, rpaukoB, pUCYHKOB;

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

—  HCIIOJIB30BAaTh JOTMYECKUE PACCYKIECHUS IPU PEILICHUH 3a1a4H;

— paboTrarh ¢ U30BITOYHBIMHU YCJIOBHUSIMH, BbIOMpas U3 Bcel MH(OpManuu,
JaHHBIE, HEOOXOAUMBIE JJISl pELIEHUS 3a/1a4u;

—  OCYIIECTBJISITh HECJIOXKHBIN MepeOOp BO3ZMOXKHBIX PELICHUM, BbIOMpas U3
HUX ONTHUMAJILHOE [0 KPUTEPUSIM, C(POPMYITHMPOBAHHBIM B YCIOBHH;

—  AHAJIM3UPOBATh U UHTEPHPETUPOBATH MOJIYUECHHBIE PEILICHUSI B KOHTEKCTE
YCIIOBHUS 33J]a4i, BBIOMPATH PEIICHMS], HE TPOTUBOPEYAIINE KOHTEKCTY;

— pemiaTh 33Ja4d Ha pacyeT CTOMMOCTH MOKYTOK, YCIYT, MO€3A0K U T.I1.;

— pemiaThb HECJIOXXHBIE 3aJlayd, CBSI3aHHBIE C JIOJEBBIM YYacTHEM BO
BJIaIeHUU GUPMOH, IPEANPUATHEM, HEIBUKUMOCTHIO;

— pewaTh 33Ja4d Ha MPOCTHIE MPOLIEHTHI (CHUCTEMBI CKUJOK, KOMUCCHH) U
Ha BBIUYMCIICHUE CJIIOXHBIX MPOLIEHTOB B Pa3jIMYHbIX CXE€Max BKJIAJOB, KPEIUTOB U
UIIOTEK;

— pemlaTb ~ MOpPAaKTHYECKUE  3aJayd,  TpeOYIIIHE  HCMOJIb30BAHMS
OTPULATEIbHBIX YHCENI: Ha ONpEIEICHUE TEeMIepaTypbl, Ha OIpeAeIICHHuE
MOJIO’KEHUSI Ha BpEMEHHON OocH (10 Hallell 3pbl U MOCIE), Ha ABHKEHUE JEHEKHBIX
cpencTB (IPUXO0A/pacxo), Ha ONPeEeICHUE TITyOUHBI/BBICOTHI | T.I1.;

— UCHOJIB30BaTh MOHATHE MaciiTalda JJisi HaXOXIECHUS PAacCTOSHUN U JITMH
Ha KapTax, [JJaHaX MECTHOCTH, IJIaHaX MOMEILEHUHN, BBIKPOMKax, Mpu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonegnoii dxcuznu u npu uzyyeHuu opy2ux npeomemos:

—  pelaTh HECJIOKHbIE MPAKTUYECKUE 3a7auyl, BO3HUKAIOUIUE B CUTYyAIUSIX
MOBCEIHEBHOM KU3HU.

T'eomempus
— OmnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHSIMU: TOYKa, MpsMas,
IJIOCKOCTh B MPOCTPAHCTBE, MAPAUIENbHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX U

IJIOCKOCTEH;
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— pacro3HaBaTh OCHOBHbBIE BHJIbl MHOTOTPaHHUKOB (IIpHU3Ma, IUpaMua,
IPSIMOYTOJIBHBIN Mapaiesnenumes, Kyo);

— u300paxarh u3y4yaemble (PUTYpbl OT PYKH M C HMPUMEHEHUEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

— Jenarb (BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BuI cBEpxy, COOKY, CHU3Y;

— U3BIEKaTh MH(OpPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, npeACTaBIEHHYIO Ha YepTekaxX U pPUCYHKaX;

— mnpumeHaTh Teopemy [ludaropa mnpu  BBHYUMCICHHUH  3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

— HaxoIWThb OOBEMBl W  IUIOMIAAM  [OBEPXHOCTEH  MPOCTEUIIHX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOPMYII;

— pacro3HaBaTh OCHOBHBIE BUJIbI T€J BpallleHUs (KOHYC, LIUIUHAP, chepa U
map);

— HaxoIuTb OO0OBEMbl W  IUIOMIAAM  [OBEPXHOCTEH  MPOCTEHIIMX
MHOTOIPAaHHHUKOB M T€Jl BpaIlIeHUsI C IPUMEHEHUEM (POpMyIIL.

B nosceounesnoii orcuznu u npu uzyuenuu opy2ux npeomemos:

— COOTHOCUTH aOCTPAKTHBIE T'E€OMETPUYECKHE TMOHATUA U (aKThl C
peaIbHBIMH JKU3HEHHBIMU 00bEKTAMU U CUTYalUsIMU;

—  HCHOJb30BaTh CBOIMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp IS
pELIeHUs TUIIOBBIX 3a/a4 MPAKTUYECKOTO COJACPIKAHUS;

— COOTHOCUTH IUIOIIAAM TIOBEPXHOCTEH Tel  OJMHAKOBOM  (hOpMBI
pPa3IUYHOrO pa3Mepa;

— COOTHOCUTBH 00BEMBI COCYZ0OB OJJMHAKOBOM (hOPMBI PA3TUYHOIO pa3Mepa;

OlLIEHUBaTh (OpPMY MPABUIBLHOTO MHOTOTPaHHMKA IOCIIE CIIMJIOB, CPE30B M
T.I. (ompedenaTh KOJIMYECTBO BEpIIMH, pedep M TpaHed MOJy4YEeHHBIX
MHOTOTPaHHUKOB).

Bexmoput u koopounamot 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM JEKAPTOBBI KOOPIUHATHI B
IPOCTPAHCTBE;

— HaxOIWTh  KOOPAWHATHI  BEpPIIMH Kyb0a ©W  TPAMOYTOJBHOTO
napajjiesenunena

Hcemopus mamemamuku

— OnuceBaTh OTIEIbHBIE BBIAAIOLIUECS PE3YJIbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTUA MAaTEMATUKU KaK HAYKU;

—  3HaTh IPUMEPBI MATEMATUUYECKUX OTKPBITUM U UX ABTOPOB B CBSI3HU C
OTEYECTBEHHOU U BCEMUPHOM UCTOPUEH;

IIOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccum.

Memoowvt mamemamuxu
— IlpuMeHAT,  W3BECTHBIE METOALI NPHU  PEIHICHUH  CTaHIAPTHBIX
MaTeMaTHYEeCKHUX 3a/1a4;
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— 3aMeyaThb M XapaKTepU30BaThb MaTEMaTUUYECKHE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEMCTBUTEIBLHOCTH;

MIPUBOJUTH MPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, B TOM
YUCIIE XAPAKTEPU3YIOIIMX KPACOTY M COBEPIICHCTBO OKPYXKAIOIIET0 MUpa U
IIPOU3BENECHUIN UCKYCCTBA.

O6yqa}01um”4051 Ha VFHV6HCHHOM YPOBHC HAYVYHUTCA.

Anzeopa u nauana ananuza

Yucna u evipasxicenusn

— CB0OOIHO omepupoBaTh MOHATUSMU: HATypalbHOE YHCIO, MHOXECTBO
HaTYpaJIbHbIX YHCEJ, LIEJIOE YHCIIO, MHOYKECTBO LENbIX 4YHMCET, OOBIKHOBEHHAs
IpoOb, NeCATUUHAsA JpoOb, CMEUIAHHOE YHCIIO, PAllMOHAIBHOE YHCIIO, MHOKECTBO
pPallMOHAJIBHBIX  YHUCEJN, MPPALMOHAIBHOE  YHCIO, KOpPEHb CTEINEHH N,
JNEUCTBUTEIBHOE YHUCJIO, MHOKECTBO JEHCTBUTEIBHBIX YHCEN, T€OMETpHUYECKas
WHTEPIIPETAlNs] HATYPAJIbHBIX, LIENIbIX, PALIMOHAIBHBIX, ICCTBUTEIIbHBIX YUCEN;

— TOHUMATh U OOBACHITH Pa3HUILY MEXK]Y MNO3UIMOHHOW U HETTO3UIIMOHHON
CUCTEMAaMHU 3aIIMCU YUCEI;

— TEpEeBOAUTH YUCJIA U3 OJHOM CHUCTEMBbI 3allUCU (CUCTEMBbl CUUCIICHUS) B
APYTYIO,

— JIOKa3blBaTb W  HCIIOJb30BaTh IPU3HAKU JEIUMOCTH CYMMBI U
IIPOU3BEACHUS ITPU BBIIIOJIHEHNN BBIUYMCICHUN U PELICHNH 337a4;

—  BBINOJIHATH OKPYTJICHHE PALMOHAIBHBIX W HPPAUMOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTBIO;

— CpaBHMBAaTh JCHCTBUTEIbHBIC YKCIIA PA3HBIMU CIIOCO0AMU;

— yHOopsiiouMBaTh YHWCIA, 3alMCaHHblE B BHUAE OOBIKHOBEHHON U
JNECATUYHOM NpoOM, yucia, 3alMCaHHbIE C HCIOJb30BAHUEM ApU(PMETHUECKOTO
KBaJIPAaTHOTO KOPHS, KOPHEW CTENeHH OOJIbIIe 2;

— Haxoautb HOJl u HOK pa3sbiMu crioco0amMu M HCHOJB30BATh MX IMPHU
peleHnn 3aaay;

—  BBINOJHATh BBIYUCICHUS U MPEoOpa3oBaHUs BBIPAXKEHHM, COAEpKaIIux
JNEACTBUTEIIBHBIE YUCIIA, B TOM YHCJIE KOPHU HATYPaJIbHBIX CTEIICHEH;

—  BBIIOJIHATH CTaHJIAPTHBIE TOXIECTBECHHBIC peoOpa3oBaHus
TPUTOHOMETPUUECKUX,  JIOTapU(PMUUYECKUX,  CTENEHHBIX,  HUPPAIMOHAIBHBIX
BBIPAKCHUM.

B nosceomnesnoii orcuznu u npu uzyuenuu opy2ux npeomemos:

—  BBINOJIHATL W OOBACHATH CPABHEHHE PE3yJIbTATOB BBIYUCICHUN MpU
pEIICHUHN TMPAKTUYECKUX 3a7ad, B TOM YHCIIC MPUOIMKEHHBIX BBIYUCICHUM,
WCIIOJIb3YsI pa3HbIC CITIOCOOBI CPAaBHEHHIA;

— 3alHChIBaTh, CPABHUBATh, OKPYIJISATH YHUCJIOBBIE JIaHHBIE PEaTbHBIX
BEJIMYMH C UCTIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

COCTaBJISITh U OIIEHUBATh Pa3HBIMU CMOCOOAMM YHCJIOBBIE BBIPXKEHUS MPHU
pelIeHUH MPAKTUYECKUX 3a7a4 U 3a]1a4 U3 JPYTUX y4eOHBIX PEAMETOB
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Ypasnenua u nepasencmea

— CBoOomHO  omepupoBaTh  MOHATUSMHU:  ypaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHHUSI U HEPABEHCTBA, YPABHEHHE, SIBIIAIOLICECS CIEACTBUEM
JIPYroro ypaBHEHHUs, YPaBHEHHUs, PAaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCHIIbHBIC
npeoOpa3oBaHus YpaBHEHUM;

— peuarb pa3Hble BUABl YPAaBHEHUW W HEPABEHCTB M HUX CUCTEM, B TOM
YHUCJIe HEKOTOPhIC ypaBHEHHS 3- W 4-Ml CTENeHeW, ApOOHO-parMOHAIBHBIC M
UppaLMOHAIbHBIE;

— OBJIaJIETh OCHOBHBIMHM THUIIAMU T[IOKA3aTEIbHBIX, JIOTAPUPMHUUECKHUX,
UPpALMOHAIbHBIX, CTCICHHBIX YPAaBHEHUHW W HEPABEHCTB M CTAHAAPTHBIMU
METOJAaMHU UX PELICHUN U IPUMEHSTh UX NPU PEUICHUH 3a/1ay;

— NOPUMEHATH TEOpeMy be3y K pelIeHUI0 YpaBHEHHUI;

— [pUMEHATH TeopeMy Buera s pelleHuss HEKOTOPBIX YpaBHEHUU
CTEIICHHU BBIILIE BTOPOH;

— TOHMMAaTh CMBICII TEOPEM O pPABHOCWIBHBIX M HEPABHOCWIBHBIX
npeo0pa3oBaHUAX YPABHEHUN U YMETh UX JI0KA3bIBaTh;

— BJAQAECTh METOJAMM pEUICHUS YPAaBHECHWM, HEPABEHCTB U HMX CHCTEM,
YMETb BBIOMPATh METO/] pelIeHHsI U 00OCHOBBIBATh CBOW BBIOOD;

—  HCIOJIB30BAaTh METOJ UHTEPBAJIOB ISl PEILICHUS HEPABEHCTB, B TOM YHUCIIE
JPpOOHO-PaLIMOHANIBHBIX M BKIIOYAIOIINX B ¢€0s1 UppallMOHAIbHbBIE BBIPAXKECHUS;

— pemaTh anreOpanyecKue ypaBHEHUS] W HEPABEHCTBA U UX CHUCTEMBI C
napameTpaMH alreOpandyeckuM U rpa@uueckuM METOIAMH;

—  BJAJAETb Pa3HBIMU METOJAMHM JI0KA3aTEIbCTBA HEPABEHCTB;

— peuarh ypaBHEHUS B LIEJIBIX YHACIIAX;

— un3o0pakaTb MHOXKECTBAa HA IUIOCKOCTH, 3aJaBaEéMble YpPaBHEHHSIMH,
HEPAaBEHCTBAMM U X CUCTEMaMU;

— CBOOOJHO HCIIOJIb30BATh TOXAECTBEHHbIE IPEOOPA30BaHUs MPU PEILICHUU
YPaBHEHUH U CUCTEM YpPaBHEHUIN

B nosceoneenoii sxcuznu u npu uzyyeHuu opy2ux npeomemos:

— COCTaBJATHh M pEIIATh YPAaBHEHUS, HEPABEHCTBA, HUX CHCTEMBI IIpHU
pELIeHUH 337a4 JPYTUX Y4eOHbIX MPEIMETOB;

—  BBIMOJHATh OLEHKY NPaBIONOA00Ms pe3yJbTaTOB, IOIY4YaeMbIX IpHU
pELIEHNN PAa3JIUYHBIX YPAaBHEHUN, HEPABEHCTB U MX CHUCTEM IIPU PELICHHUM 3a1ad
JIPYTUX Y4EOHBIX MPEIMETOB;

— COCTaBJATh W pEelIaThb YPABHEHWS M HEPABEHCTBA C IapaMeTPaMH IIpU
pelIeHUN 3a71a4 IpYruX YYeOHbIX MPEIMETOB;

— COCTaBJSITh ypaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OIMCHIBAOLINE
peanpHyI0 CUTYalWIO WM NPUKIAAHYIO 3a/1a4dy, HHTEPIPETUPOBATH ITOJIyYECHHbIE
PE3yJbTaThI;

MCIIOJIB30BaTh MPOrPAMMHBIE CPEICTBA IPU PELICHUHM OTAEIIBHBIX KJIACCOB
YPAaBHEHHUU U HEPABEHCTB.

Dyukyuu
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— Bunaners noHATHSAMU: 3aBUCHUMOCTb BEIMYMH, (YHKLHS, apryMEHT U
3HaueHue (PyHKIUU, O0O0JACTh OMPENEICHUS W MHOXKECTBO 3HAYEHUN (YHKIUH,
rpaduxk 3aBucumMocTd, Tpadpuk (QyHKIUH, HYIHM QYHKIHH, OTPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHWE Ha YHCIOBOM MPOMEXKYTKE, YOBIBaHHE Ha
YHUCIIOBOM TMPOMEXKYTKE, HauOosblliee U HauMEHbIlee 3HaueHue (QYHKIUU Ha
YHUCIIOBOM MPOMEKYTKE, Nepuoandeckas (PyHKIHs, MMEPHOJ, YeTHAs U HEYeTHas
GyHKIIUA; YMETh IPUMEHSTH 3T MOHATHS TIPU PEIICHUH 3a]1a4;

— BJAJETh MOHATHUEM CTENeHHas (QYHKIHs, CTPOUTh ee rpaduk U yMETb
MPUMEHSTH CBOMCTBA CTENIEHHON (PYHKIIMU TIPU PEIICHUH 3a]1a4;

—  BIJIQJIETh MOHATHUSIMH TOKa3aTeabHas (YHKIMSA, IKCIIOHEHTA; CTPOUTh UX
rpauku ¥ yMeTh MPUMEHSTH CBOMCTBA MOKa3aTeNbHON (DYHKIMU MPHU pPEHICHUU
3aj1ay;

— BJAAETh MOHATHEM Jiorapudmudeckass (QyHKLIUSA; CTPOUTH ee rpadux u
YMETh MPUMEHSThH CBOMCTBA JIorapuPMUIecKoil GyHKIIMU IPU PEIICHUH 3a/1a4;

— BIIQJIETh TOHATHSAMHU TPUTOHOMETpUYECKHE (GYHKIMUU, CTPOUTH UX
rpa@ukd ¥ yMETh TMPUMEHSATH CBOWCTBA TPUTOHOMETPUYECKUX (YHKIMA Npu
peIleHnH 3aja4;

— BJAAETh MOHATHEM oOpaTHas (YHKIUS; MPUMEHATh STO TMOHATHE TPU
peIleHnH 3a7a4;

— TPUMEHATH TIPH PEIICHWH 3a]a4 CBOWCTBAa (DYHKIHMI: YETHOCTH,
HNEPUOANYHOCTD, OTPAHUYEHHOCTD;

— [PUMEHATH [P PEUICHUH 3aja4 rpeoOpazoBanus rpadukoB QyHKIIHIA;

—  BIIQJIETh MOHATUSMHU YHUCJIOBAs MOCIEAOBATENLHOCTD, apru(pMeTHIECKas U
reoMeTpuyecKas mporpeccus;

— TPHUMEHATH IIPU PEIICHUM 3a/1a4 CBOWCTBA M MPHU3HAKUA apu(PMETHUIECKOM
Y TEOMETPUYECKON MPOTPECCHI.

B noeceonesnoui scusnu u npu uzyueHuu Opyeux yueOHvlx npeomemos.

— OmpeAensaTh Mo rpadukaM M UCIOIB30BaTh JUIS PEUICHUS MPUKIATHBIX
3a/lad  CBOWCTBA pEAJIbHBIX TMPOIIECCOB M 3aBUCUMOCTEN (HaUOONbIIME W
HAaWMEHBIIIME 3HAYCHHUS, MPOMEKYTKA BO3pacTaHUsi W YOBbIBaHUS (DYHKIUH,
HPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACHMIITOTBI, TOUKH Ieperuda, Iepro 1 T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKOMU
CUTYaIIUH;.

—  OMpeAeNATh Mo rpadukam MpOCTEHIINE XapaKTEPUCTUKNA TIEPUOINIECKUX
MIPOIIECCOB B OHMOJIOTHHU, DKOHOMHKE, MY3bIKE, PaJUOCBSI3U W JIp. (aMILTUTYIa,
NEepPUOJI U T.I1.)

Dnemenmol mamemamuuecKo20 aHaIU3A

— Bmamerp moHsTHEM ~— OeCKOHEYHO  yOBIBAaKOIas  T'e€OMETpUYECKas
MIPOTPECCHS M YMETh IIPUMEHSTH €0 MPHU PEIICHUH 33]1a4;

—  NPHUMEHSATH JIJIS PEIICHUS 3a]1a4 TEOPHIO MIPEICIIOB;

— BJAAETh MOHATUSIMH OECKOHEYHO OOJbIINe W OECKOHEYHO Malble
YHUCJIOBBIE TTOCJIEIOBATEILHOCTH M YMETh CpPaBHUBATh OCCKOHEYHO OOJIBIINE H
OECKOHEYHO MaJIbIE€ MTOCIIEI0BATENLHOCTH;
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—  BJAJETh MOHATUSMHU: MPOU3BOAHAS (QYHKIIMH B TOUYKE, MPOU3BOIHAS
byHKIMY;

—  BBIYUCIISITH MPOU3BOIHBIC dJIEMEHTAPHBIX (PYHKITUH ¥ MX KOMOWHAITN;

— WcchenaoBaTh PYHKIIMH HA MOHOTOHHOCTD U OKCTPEMYMBI;

—  CTpOUTH rpad¥Ku ¥ MPUMEHITHh K PEHICHHUIO 3a7a4, B TOM YHCIE C
apaMeTpoM;

—  BIIQJICTh OHATHEM KacaTeabHas K rpaduky GYHKIIUHA U YMETh IPUMEHSITh
€ro IIPH peIICHUH 3a71aY,

—  BIIQJETh MOHATHIMU MEPBOOOpa3Has GyHKIINS, OTPEICICHHBIA HHTETPAI;

— TpuMeHATh Teopemy HrioroHa—JIeiiOHMIIAa U ee CeNCTBUS AJIs PEIICHUS
3amad.

B nosceonesnoti sicusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos.

— pemath NPUKIAIHBIC 3a7a4i U3 OMOJOTUH, (DU3UKU, XUMUU, IKOHOMHUKHU
U IPYTUX TIPEIMETOB, CBSI3aHHBIC C UCCIICTOBAHUEM XapPaKTEPUCTHK MIPOIIECCOB;

—  HMHTEPHPETHPOBATH MOJYICHHBIC PE3YIbTATHI

Texcmoevle 3a0auu

— Pemate pa3Hble 3a1a41 OBBIIIEHHON TPYIHOCTH;

— aHAJIM3UPOBATH YCIOBHE 3aJayd, BbIOMpPATh ONTUMAJIBHBIA METOJ
peLIeHHUs 3a]1a4u, pacCMaTPUBAsl pa3IN4YHbIE METO/IbI;

— CTpPOUTH MOJENb PEIICHUS 3aJadyd, [POBOJHUTH JI0KA3aTEJIbHbIC
paccykJeHUs MPU PELICHUU 33]1a4H;

— pemiath 3ama4yu, TpeOyromue nepedopa BapuaHTOB, MPOBEPKU YCIOBUH,
BBIOOpPA ONITUMAILHOTO PE3YIIbTATA;

—  aHAJIU3UPOBATH U MHTEPIPETUPOBATH MOJYUYCHHBIE PEIICHUS B KOHTEKCTE
yCIJIOBHUSI 3a7]a41, BHIOMPATH PEIICHHS, HE IPOTUBOpPEYAIIINE KOHTEKCTY,

— TMEpeBOAUTh MPHU pEHICHUU 3a7auu WHGOPMAIMI0 U3 OTHOM (POpMBI
3aMUCH B JIPYTYI0, UCIOJB3YsS MPU HEOOXOJUMOCTU CXEMbI, TaOJUIIbI, TpauKH,
JarpamMMel.

B nosceoneenoii sxcuznu u npu uzyyeHuu opy2ux npeomemos:

pelaTh NpakTUYECKUE 3aJ]a4u U 3a]1a4d U3 IPYTUX MPEIMETOB

T'eomempusn

— Buiagete reoMeTpUYECKMMHU TOHSATHUSAMH TIpM  pEUICHHH 3aJad WU
MPOBEJECHUN MAaTEMATUYECKUX PACCYXKICHUN;

—  CaMOCTOSITENIBHO (DOPMYITUPOBATH OMPEACIICHUS TE€OMETPUUECKUX (HUryp,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX W MPU3HAKAX T€OMETPUYECKUX (HUTYD U
00OCHOBBIBaTh WJIM ONpOBEpPrarh HX, 0000IaTh WIM KOHKPETU3UPOBATH
pe3yJbTaThl Ha HOBBIX Kjaccax (uryp, HpOBOAUTh B HECIOXKHBIX CIIydasx
KJaccudukanuo GUryp mno paziduyHbIM OCHOBAHUSIM;

— HCCJENOBaTh YEPTEXKM, BKIIOUass KOMOMHAUMM (QUTYp, U3BICKATH,
WHTEPIPETUPOBATh W TMPeoOpa3oBbIBaTh HMH(POPMAIIUIO, TPEICTABICHHYIO Ha
yepTekax;
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— pewaTh 3aJaud TEeOMETPUYECKOIO COAEpXKaHWUs, B TOM 4YHUCIE B
CUTyalUsiX, KOTJa aJfOPUTM PELIECHUS HE CJIENYET SIBHO U3 YCJIOBHUS, BBIIOJHATH
HEOOXOUMbIE ISl PELICHHs 3aa4l JTOTIOJHUTEIbHbIE MMOCTPOCHUS, UCCIIEI0BATh
BO3MOXKHOCTh IIPUMEHEHHS Te€OpeM U GOpMYJT AJIsl PEeIICHUs 3aj1ad;

—  yMmeTh GOpMYIUPOBATH U JOKA3bIBATh FTEOMETPUUYECKHUE YTBEPKICHHUS;

— BJIQJETh IMOHATUSMU  CTEPEOMETPHM: MpHU3Ma, MNapajUielenunesn,
NUpaMuJIa, TETpadip;

— UMETh IpeCTaBICHHsI 00 aKCHOMax CTEPEOMETPUU U CIEACTBUSIX U3 HUX
U YMETh IPUMEHSTh UX P PELICHUH 33/1aY;

—  yYMETh CTPOUTH CEYEHHS] MHOTOIPAHHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX
METOJI0B, B TOM YHUCJIE U METOJIA CJIEIOB;

— HMETh NPEACTABICHUE O CKPELIMBAIOIIMXCS MPSAMBIX B MPOCTPAHCTBE U
YMETh HaXOJUTh YTOJI U PACCTOSIHUE MEXy HUMU;

— IPUMEHATH TEOPEMBl O IIAPAJUICIBHOCTH IMPSMBIX M INIOCKOCTEH B
MPOCTPAHCTBE NP PEUICHUU 33]1aY;

— yMEThb NPUMEHATh MapalIebHOE NPOEKTHPOBAHUE IS M300paKEHUS
duryp;

— yMETh NPUMEHATh MNEPHEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH TIpH
pelIeHnu 3a1ady;

—  BJIAJETh MOHATHUAMM OPTOTOHAJIBHOE IPOECKTUPOBAHUE, HAKIOHHBIE U MX
MPOEKIUU, YMETh MPUMEHSATh TEOPEMY O TPeX MEPHEHAUKYISIPAX MPHU PELICHUU
3ajady;

— BJIQJETh MOHATUSAMH pACCTOSHUE MEXIy (Qurypamu B IMPOCTPAHCTBE,
oOLIMI NMEePNEeHIUKYJISAP ABYX CKPEUIMBAIOIIUXCS MPSAMBIX U YMETh MPUMEHSTh UX
IIPY pELICHUH 3a/adY;

— BJIAJETh MOHATHEM YroJd MEXAy NIpsIMOM M IUIOCKOCTBIO W YMETh
IPUMEHSATH €r0 IIPU PELICHUU 3a/1a4;

—  BJIQJETh NOHATUSAMHU JBYTPAHHBINA YroJ, YyIOJd MEXAY IUIOCKOCTSAMH,
NEPHEHANKYJIAPHBIE INIOCKOCTH U YMETh IPUMEHATh UX MPU PEIICHUH 33/1a4;

— BJIQJETh MOHATUAMM NpHU3Ma, MapajuieJienunes] U NPUMEHSITh CBONCTBA
napajuiesenuneaa Npy peleHny 3a1ay;

—  BJIQJETh MOHATUEM NPSIMOYTOJBHBIN MapajuleIenuIe]] U NPUMEHSTh €ro
IIPU pELICHUH 3a/adY;

—  BJIQJETh MOHATUSAMHU MHUPAMUJIA, BUJBI TUPAMHUJI, SJIEMEHTHI MPaBUIbHON
nUupamMubl 1 yMETh PUMEHSTh UX IIPU PEUICHUU 33]1a4;

— UWMeThb  TMpEACTaBICHME O  Teopeme  Diliepa,  NPaBUIIBHBIX
MHOTOIPAaHHHKAX;

— BJIQJETh IMOHATUEM IUIOIIAAM MOBEPXHOCTEH MHOTIOIPAHHUKOB U YMETh
INPUMEHSATH €ro IIPU PELICHUH 3a/1a4;

—  BJIAQJIETh MOHATUSMHU TeJla BpallleHus (UMIUHAP, KOHYC, ap u cdepa), ux
CEUCHHMS U YMETh IPUMEHSTD UX MPHU PEIICHUH 33/1a4;

— BIAQJETh TOHATHSIMHU KacaTeJbHbl€ TMpSMbIE M IUIOCKOCTH M YMETh
IPUMEHSATH U3NPHU PELLICHUH 33a4;
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— HMETb NPEJCTABJICHUS O BIUCAHHBIX M OMUCAHHBIX cepax U yMETh
MIPUMEHSITh UX IPU PEILICHUH 3a/aY;

—  BIIAQJETh MOHITHAMU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJ BpPAIlEHUS U
MPUMEHSIThH UX TPU PEIICHUH 3a]1aY;

— HWMETh MPEJCTaBICHUE O pa3BEepPTKe HMWIMHAPA U KOHYyCa, IUIOIIAIU
MOBEPXHOCTH UUJIMHAPA U KOHYCa, YMETh IPUMEHATH UX MPU PELIEHUU 3a/1a4;

— HMETb NIpeJICTaBlICHUE O MuIoniaau chepbl U yMETh MPUMEHATh €r0o MpHU
pELICHNH 3a]aY;

— yMeThb pemaTrh 3aJayd Ha KOMOWHAIIMM MHOTOTPAHHUKOB U Tell
BpAaIllCHHUS;

— HMETh NPEACTABJICHHUE O MOI00WH B TIPOCTPAHCTBE M YMETh PEIIaTh
3aJlayu Ha OTHOIIIEHHE 00bEMOB U TUIOLIAICH MOBEPXHOCTEH MOAOOHBIX pUryp.

B noeceonesnoui sxcusnu u npu uzyuenuu oOpyeux npeomemos:

COCTAaBJISITh C  HCIIOJIb30BAaHUEM  CBOMCTB  T'€OMETPUYECKUX  (uryp
MaTeMaTUYECKUE MOJEIH JIJIsl PEUICHUs 3aJa4 MPaKTUYECKOTO XapakTepa U 3ajad
13 CMEKHBIX JUCHHUIUIMH, UCCIEN0BAaTh MOTYUYECHHBIE MOJICIIM U UHTEPIIPETUPOBATH
pe3yJIbTaT.

Bexmoput u koopounamot 6 npocmpancmee

— Buagers mOHATHSAMU BEKTOPBI M UX KOOPIUHATHI;

—  YMETh BBITIOJHATH OTIEPAIUN HAJl BEKTOPaMHU;

—  HCIOJIB30BaTh CKAJSIPHOE MPOU3BE/ICHUE BEKTOPOB MPU PEIICHUH 3a/1a4;

— TPUMEHATH YpaBHEHUE IUJIOCKOCTH, (QOPMYIy PACCTOSHHS MEXKIY
TOYKaMH, YpaBHEHHE c(pepbl U PEIICHUH 3aa9;

— TNPUMEHATH BEKTOPHI U METOJ KOOPAWUHAT B IIPOCTPAHCTBE IIPU PELICHUN
3a1ad4.

Hcmopua mamemamuku

— HVwmeTb npeAcTaBieHUE O BKJIAJIE BHIJAIOIIUXCS MATEMAaTUKOB B Pa3BUTHE
HAYKU;

— TIOHUMAaTh POJb MAaTEMATUKU B pa3BUTHH Poccun.

Memoowvt mamemamuxu

— Hcnonb3oBaTh  OCHOBHBIE  METOABI  JOKA3aTEIbCTBA, MPOBOJUTH
JI0Ka3aTEIbCTBO U BBIOJIHITH ONIPOBEPKEHNUE;

—  MPUMEHSTh OCHOBHBIEC METO/IbI PEIIICHUSI MAaTEMAaTUUECKHUX 3a]1a4;

— Ha  OCHOBE  MaTeMaTUYeCKUX  3aKOHOMEPHOCTEM B  MPUPOAE
XapaKTepru30BaTh KPACOTy U COBEPIICHCTBO OKPYXAIOIIETO MUPA U MPOU3BEICHUIM
HCKYCCTBA;

— TNOPUMEHATh MPOCTEHIINE MPOrPAMMHBIE CPEIACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN MaTeMaTUYECKUX 3a/1a4;

—  MOJIb30BAThCS MPUKIIATHBIMU MMPOTPAaMMaMU U TPOrpaMMaMHi CUMBOJIBHBIX
BBIYHCIICHU JJ1S UCCIIEIOBAHMS MATEMATHUYECKIX 00 BEKTOB.
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O6an}OMHﬁCH Ha 0230BOM YPOBHC IMOJYYHUT BO3SMOXHOCTh HAYUHUTHCA!

Yucna u evipasrxcenusn

— TIOKa3aTelbHBIC W JorapudMUYECKHe YpaBHCHHS W HEPaBEHCTBA,
NPOCTEHINe UppaAMOHATBHBIE U TPUTOHOMETPUYECKHE ypaBHEHUS, HEPaBEHCTBA
U X CUCTEMBI;

—  WCIONB30BaTh METOJBI PEIICHUS YypaBHEHWH: TPHUBEACHHWE K BHUIY
«IPOU3BEICHUE PABHO HYJIIO» WA «9aCTHOE PaBHO HYIIIO», 3aMEeHA IIEPEMEHHBIX;

—  HUCTOJB30BaTh METOJ MHTEPBAJIOB JIJISl PEIICHUS HEPABEHCTB;

— WCIONB30BaTh Tpaduueckwii MeTon Uil TPHUOIMIKEHHOTO peIICHUS
YPaBHEHHUU U HEPABEHCTB;

— n300pakaTh HA TPUTOHOMETPUIECKON OKPYKHOCTH MHOKECTBO PEIICHUN
MPOCTEHININX TPUTOHOMETPUYECKHUX YpaBHEHUHN 1 HEPABEHCTB;

—  BBINIOJIHATH OTOOp KOpHEH YpaBHEHUI WM PEIICHUI HEPAaBEHCTB B
COOTBETCTBHH C JOTIOJHUTEIHHBIMHA YCIOBHSIMU U OTPAHHYCHUSIMH.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueoHvix npeomemos:

— COCTaBJISITh W pEIIaTh YpaBHEHMUsI, CUCTEMbl YpPaBHEHUN W HEPaBEHCTBA
IIPY pEIICHUH 3a7a4 IPYTUX YU4eOHBIX MTPEIMETOB;

— HWCMOJBh30BaThb YpPaBHGHHWS W HEPABEHCTBA JUIsI TIOCTPOCHUS W
UCCJICIOBAHUS MTPOCTEUIIINX MATEMATHUECKUX MOJIENIEH pealbHBbIX CUTYyallud WA
MPUKIIAAHBIX 337124,

YMETh MHTEPIPETUPOBATH TMOJYYCHHBIM TP PEHICHUH  ypaBHEHUS,
HEpPaBEHCTBA WJIM CHUCTEMBbI pe3yjbTaT, OIICHUBAaTh €ro MpaBaoNoao0ue B
KOHTEKCTE 3aJJaHHOU PEAIbHOM CUTYAIlUU WJIN MPUKJIIATHOW 3a1a4uH.

Ypasenenusa u nepasencmea

— Pemate panimoHanbHbIe, TOKa3aTeNbHbIC U JOTapUPMUUECKUE YPaBHCHUS
M HEPAaBEHCTBA, MPOCTEUIINE HPPALUOHAIBHBIE W  TPUTOHOMETPUUECKUE
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

— UCIOJIB30BaTh METOJIbl PEIICHUS YPAaBHEHU: NPUBEICHUE K BHIY
«IPOU3BEJACHHUE PABHO HYJIIO» UIIA «YACTHOE PABHO HYJIIO», 3aME€HA IEPEMEHHBIX;

—  HCIIOJIb30BATh METOJI MHTEPBAJIOB JIJIsl PELICHUS] HEPABEHCTB;

— HCNOJIb30BaTh TpadUuecKuid MeTOJ IJisi TNPUOIMKEHHOTO PEIICHUS
YPaBHEHUU U HEPABEHCTB;

— u300pakaTh HA TPUTOHOMETPUUYECKON OKPY>KHOCTH MHOYKECTBO PEIICHHIA
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHU U HEPABEHCTB;

—  BBITIOJIHATH OTOOP KOPHEW ypaBHEHWU WM PEIICHU HEPaBEHCTB B
COOTBETCTBHHM C JOMOJHUTEIBHBIMHU YCIOBUSIMU U OTPAHUYCHUSIMH.

B nosceounesnoii orcuznu u npu uzyuenuu opy2ux yueoHvix npeomemos.

— COCTaBJISITh M pELIaTh YPABHEHUS, CUCTEMbl YPABHCHUN M HEPABEHCTBA
NP PEIICHUH 3aJ1au JPYTUX yUeOHBIX TPEAMETOB;

— UCIOJIb30BaTh yPAaBHEHUS W  HEPABEHCTBA [UIA IIOCTPOCHUS U
HCCIIEIOBAHUS MPOCTENIINX MAaTEMAaTUYECKUX MOJEIEH PEaJbHbIX CUTYyallud WU
MPUKJIAJHBIX 33/1a4;
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YMETh HWHTEPIPETUPOBATH IOJYYECHHBI TpPU PEUIEHUHM ypPaBHEHUS,
HEpPaBEHCTBA WJIM CHUCTEMbI pe3yjbTaT, OIEHUBATh €ro MpaBaAoNoaodue B
KOHTEKCTE 3aJJaHHOW PEAIbHON CUTYAIIMU WJIW MPUKJIIATHON 3a/1a4uH.

Dynkyuu

— OmnepupoBaTh MOHATHUSIMH: 3aBUCUMOCTh BEIHYUH, QYHKIINS, apTyMEHT U
3HaueHue (PYHKIMHU, 00JACTh OMpENEICHUS W MHOXKECTBO 3HAaYeHUN (DyHKIHH,
rpaduK 3aBUCUMOCTH, Tpaduk GyHKIUH, HYIH (YHKIUHA, [TPOMEKYTKH
3HAKOTIOCTOSIHCTBA, BO3pAacTaHHE HA YHCJIOBOM MPOMEXKYTKE, YyObIBaHHE Ha
YHUCJIOBOM IMPOMEXYTKE, HauOoJbIllee WM HauMEHbllee 3HaueHHe (QYHKIUU Ha
YHUCJIOBOM IMPOMEXKYTKE, MepUuoanveckas (QPyHKIuUs, MEepuoJl, YeTHAs U HEUeTHas
bynxmm;

— ONEepUpOBaTh MOHATUSAMHU: TpsAMas U OOpaTHas MPOMOPIIMOHAIHHOCTS,
JVHEWHAas, KBaJpaTU4Has, JorapupMuueckass U TOKaszaTenbHas (yHKIUH,
TPUTOHOMETPHUCCKHUE QYHKITUH;

— OmpeAensATh 3HAYeHHWE (YHKIMH 1O 3HAYCHUIO apryMeHTa MpHu
pa3IMYHBIX criocobax 3agaHus GyHKIUU;

—  CTpPOMTbH rpaMKH N3YUEHHBIX (DYHKIIHIA;

— ONHUCHIBaTH MO Tpaduky M B MPOCTEUIIUX Ciydasx 1o Qopmye
MOBEJICHUE U CBOMCTBA (DYHKIMH, HAXOIUTH 1O rpaduKy PYyHKIUKA HAUOOIBIINE U
HAaWMEHbIIINE 3HAYCHUS;

— CTpOUTH 3ICKM3 Trpaduka (PyHKIWH, yIOBIETBOPSIOUICH MPUBEICHHOMY
Ha0oOpy ycCJIOBHI (MMPOMEXKYTKH BO3pacTaHus/yObIBaHUS, 3HAUYCHHE (PYHKIHUHU B
3aJJaHHOW TOYKE, TOUYKU IKCTPEMYMOB, aCUMIITOTHI, HYJIH (DYHKIIUHU U T.1.);

— pemaTh YypaBHEHHS, TMPOCTCHUINNE CHUCTEMBI YpaBHEHUH, HCIOIB3YS
CBOMCTBa (QYHKIMI U UX TPa(UKOB.

B noeceonesnoui scusnu u npu uzyueHuu Opyeux yueOHolx npeomemos.

— ompenensATh mo rpaduKaM W HCIOJIL30BATh JJIA PEIICHUS MPUKIIAIHBIX
3aJa4 CBOMCTBA pEaJbHBIX IMPOLECCOB W 3aBUCUMOCTEH (HamOOJbIIME WU
HAaWMCHBINIME 3HAYCHHS, TPOMEKYTKA BO3pacTaHUs W YyOBIBaHUS (DYyHKITHH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, IEPUOA U T.11.);

—  HWHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IMPAKTUYECKOU
CUTYaIWH;

ONpeNeNsTh Mo TpadukaM MPOCTEUIINE XAPAKTEPUCTHUKU TEPUOINUECCKUX
IPOLIECCOB B OHMOJOTHHU, YKOHOMHUKE, MY3bIKE, PaJUOCBSI3U MU Jp. (aMILTUTYJa,
MEepUOA U T.I1.)

dnemenmovl MamemamuyecKko2o aHaiu3a

— OrnepupoBaTh MOHATHSIMH: MPOU3BOIHAS (PYHKIIMN B TOYKE, KacaTeabHas
K rpaduky GyHKIIUU, TPOU3BOAHAS QYHKITUU;

—  BBIYUCIISITH MMPOU3BOHYIO OJHOYJIEHA, MHOTOUYJICHA, KBAJAPATHOTO KOPHSI,
MPOU3BOIHYIO CYMMBI (h)yHKITHIA;

—  BBIYUCIISITH TPOW3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMHA U UX KOMOWHAIWH,
UCITOJIB3YsI CIIPABOYHBIC MATEPUAIBL;
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— HccnefoBaTh B MPOCTEHIIMX cCiydasX (YHKIIMM HAa MOHOTOHHOCTD,
HaXOJUTh HauWOOJIbIIME W HAWMEHbIIHUE 3HA4YeHHs (QYHKUUN, CTPOUTH TpaduKu
MHOTOUYJICHOB M TMPOCTEUIINX paIMOHATBHBIX (YHKIMH C HCIOIH30BAaHHEM
anmapara MaTeMaTHYeCKOro aHaln3a.

B nosceonesnoui ocuznu u npu uzyuenuu Opy2ux yueoHvlx npeomemos.

~  pelaTth MPUKIATHBIC 3a/1a4l U3 OMOJIOTUH, PU3NKH, XUMHUH, SKOHOMHUKHU
U JpYTUX MPEIMETOB, CBSI3aHHBIE C HCCIEIOBAHHEM XapaKTEPUCTHUK PEATbHBIX
IPOLIECCOB, HAXOXKJICHUEM HAWOOJBIIMX M HAUMEHBIIMX 3HAYEHHUW, CKOPOCTH U
YCKOPEHUS U T.IL.;

— HHTEpPIPETHPOBATH NOJYYECHHBIE PE3YJIHTATHI.

Teopu}l eepwlmuocmeﬁ ucmamucmuka, jiocuka u KOM6uHam0pul<a

— MHWwmerp mpencraBieHWe O AUCKPETHBIX M HEMPEPBHIBHBIX CITYYaHBIX
BEJIMYMHAX U PaCIpeAeICHUSAX, O HE3aBUCUMOCTH CITyYalHBIX BEJINYWH;

— HWMETh MPEJCTaBICHUE O MAaTeMAaTHYCCKOM OXKUJAHUM W JUCIEPCUU
CITy4alHBIX BEJIUYHH;

—  HMMETh MPEJICTABIICHUE O HOPMAJILHOM pacIpe/ielIeHUH B puMepax
HOPMAJIHO PACIIPEACIICHHBIX CITyIaifHBIX BEJIMUNH;

— TIOHUMaTh CYTh 3aKoHa OOJBIIMX 4YHCET W BBIOOPOYHOTO METOJA
HU3MEPEHUS BEPOSITHOCTEH;

— HMETh TIpeJCTaBlicHHE 00 YCIOBHOM BEpPOSATHOCTH W O TOJHOMN
BEPOSTHOCTHU, IIPUMECHSTH UX B PEIICHUH 33]1a4;

— HMMETh MPEJCTABICHUE O BaXKHBIX YACTHBIX BUJIAX pacHpeicicHui u
MIPUMEHSTh UX B PEIICHUH 33]1a4;

— HMMETh IPEACTABICHUE O KOPPESLNH CIyYalHBIX BEJIMYWH, O JIMHEMHON
perpeccuu.

B nosceonesnou srcuznu u npu usyueHuu Opyeux npeomemos:

—  BBIYUCIISITH WY OIICHUBATh BEPOSTHOCTH COOBITUI B peallbHOM JKU3HU;

—  BBIOMPATH MOAXOSAIINE METOABI MPECTABICHUS U 00paOOTKH TaHHBIX;

YMETb peIIaTh HECIOKHBIC 3a/1a4M Ha MPUMEHEHHE 3aKOHa OOJIBIIMX YHCEN B
COITMOJIOTHH, CTpPaxOBaHWHU, 3APAaBOOXPAHEHHUH, OOecredeHnu Oe30MacHOCTH
HACEJICHUsI B YPE3BBIYaHBIX CUTYaIUsIX

Texcmoegvie 3a0auu

— Pemate 3a1aun pa3HbIX TUIOB, B TOM YHCJIE 33]]a4 MTOBBIIIEHHON
TPYAHOCTH;

— BBIOMpATh ONTUMAJIBHBIM METOJA pEIICHUs 3aj]ayd, paccMaTpuBas
pa3IMYHbIC METO/IbI;

— CTpOUTH MOJIEJb PEIICHHWS 3aJladyd, MPOBOJUTH JOKa3aTeIbHbIC
paccyXaeHus;

— pemath 3aaa4dud, TpeOyromue mnepedopa BapuaHTOB, MPOBEPKU YCIOBUH,
BBIOOPA ONITUMAILHOTO PE3YJIbTATA;
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—  aHaJM3UpPOBATh M MHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBHUS
3aj1auu, BEIOUPATh PelIeHHs, He IPOTUBOPEYaIlIie KOHTEKCTY;

— TEPeBOAUTH NMPHU PELICHUH 3a]a4l UH(POpMAIHIO U3 OJHOM HOpPMBI B
JPYTYIO, HCTIOJB3YsI PU HEOOXOAUMOCTH CXEMBbI, TaOIHIIbI, TPaUKH, TUATPAMMBL;

B noeceonesnoii sorcusnu u npu uzyueHuu Opy2ux npeomemos:

— pelaTh NPaKTUYECKUE 33/1a4U U 3a/1a4H U3 JPYTHX IPEIMETOB.

T'eomempus

— OmnepupoBaTh NOHATHSIMH: TOYKA, MpsMas, IJIOCKOCTh B IPOCTPAHCTBE,
NapaJyIeIbHOCTh U MEPIEHANKYIAPHOCTD NPSIMBIX U TJIOCKOCTEN;

— TPUMEHATH IS PEIICHUs 3a/a4y reoMeTpuueckue (PaxkThl, €Clau YCIOBHS
IPUMEHEHUS 33]IaHbl B IBHOU (opMe;

— pelaTh 33Ja4d Ha HAXO0XJACHHE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iam
VI aJITOPUTMaM;

— Jenatb (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (pUTyp, B
TOM YHCJI€ PUCOBATH BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOI'PAaHHUKOB;

— U3BJEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBATh HHPOPMAIHUIO O
reOMEeTPUYECKUX (PUrypax, MPeJICTaBICHHYIO Ha YEPTEKAX;

— NPUMEHATh FeOMETpUuYecKHe (PaKkThl Ui pelleHus 3a/ad, B TOM YHCIIEe
MPEANOJIaraloiX HECKOJIbKO IAaroB PEIICHMUS;

— ONKUCHIBaTh B3aWMHOE pACIOJOXKEHUE TMPAMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE;

— (dopMyIHMpOoBaTh CBOICTBA U IPU3HAKU PUTYD;

—  JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

— BIAQJETh CTAHJIAPTHOM Kiaccu(UKauued MPOCTPAHCTBEHHBIX (UTYP
(mMpamMubl, IPU3MBI, apaljIeNIeuIeabl);

— HaxXoAMThb 00BEMBI U IUIOIIAIU MOBEPXHOCTEH T€OMETPUUYECKUX TEIl C
npuMeHeHueM Gopmy;

—  BBIYUCJISITH PACCTOSIHUS U YIJIBI B IPOCTPAHCTRBE.

B nosceonegnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

—  MCNO/Nb30BaTb CBOMCTBA reoMeTpuyecknx Gburyp gna peleHua 3aaad
MPAKTUYECKOI0 XapakTepa U 3a7ad u3 Apyrux odjaacTei 3HaHUH.

Bexmopuvt u koopounamut ¢ npocmparncmee

— OnepupoBaTh MOHSATUSMH JEKAPTOBBl KOOPJIHUHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBDIL;

— HaxXOJUTh PACCTOSIHUE MEXKIYy JABYMS TOUYKaMH, CYMMY BEKTOPOB U
MPOU3BEACHUE BEKTOpAa Ha YHUCJIO, YroJd MeEXIy BEKTOpaMH, CKaJIspHOE
MPOU3BEICHUE, PACKIIABIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

—  3aJaBaTh IVIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPUHAT;

— pemiaTh MPOCTEHINNE 3a/1a4u BBEJICHUEM BEKTOPHOTO Oa3uca.
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Hcmopu}l mamemamuKu

- HpC,Z[CTaBH}ITB BKJIaJ BBIAAIOIIUXCS MAaTEMAaTHKOB B pa3BUTHUC
MAaTCMAaTUKHU U MHBIX HAYYHBIX O6JI&CT€I>1;

— IIOHHUMATb POJIb MATCMATHUKH B Pa3BUTUU Poccun

Memoovt mamemamuku

— HWcnonws3oBaTh  OCHOBHBIE  METOABI  JOKA3aTENbCTBA, MPOBOJUTH
JI0Ka3aTeIbCTBO U BBIMOJHATH ONMPOBEPIKECHHUE;

—  NPUMEHATH OCHOBHBIC METO/IbI PEIICHHUS MaTEeMAaTHYECKUX 3a/1a4;

— Ha  OCHOBE  MaTeMaTUYeCKUX  3aKOHOMEPHOCTEM B  IIPUPOJIEC
XapakTepru30BaTh KPACOTy U COBEPIICHCTBO OKPYXAIOIIETO MUpPA U MPOU3BEICHUIM
HCKYCCTBA;

NPUMEHSTh  MPOCTEHIIME MPOTPaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN MaTEMAaTUUECKUX 3a]1ay.

O6yqa}0m1/1171cs1 Ha VTJIV6J'ICHHOM YPOBHEC IMOJIYYUT BO3SMOXHOCTHb HAYUNUTHCA.

Yucna u evipasxicenusn

JlocTrxeHue pe3yapTaToB

— CB00OgHO omepupoBaTh MOHATUSMHU: HATypalbHOE YHCIIO, MHOXECTBO
HATypaJbHBIX YHCEJ, LIEJI0€ YHUCIO, MHOKECTBO ILEJBIX YHUCEN, OOBIKHOBEHHAS
Ipo0b, AeCATUYHAS IPO0b, CMEIIAHHOE YHCIIO, PALMOHAIBHOE YUCIIO, MHOXKECTBO
pAalMOHAJIBHBIX  YHMCEJN, HPPAUNMOHAIBHOE YHCIO, KOpPEHb CTENEHu N,
JNEUCTBUTEIBHOE YHUCIO, MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, T€OMETpUYEeCcKas
WHTEPHIPETaLNs HaTyPAJIbHBIX, LEJbIX, PALIMOHAIbHBIX, I€HCTBUTEIbHBIX YUCE;

— TIOHMMATb U OOBSACHATH PA3HUILY MEXY MO3UIIMOHHOW U HEMO3UIIMOHHOM
CUCTEMAMU 3aIUCH YUCET;

— MEpeBOAUTh YMCIA U3 OJHOM CUCTEMBI 3alUCH (CUCTEMbl CUMCIIECHHUSA) B
APYTYIO,

— JIOKa3blBaThb M HCIIOJB30BATH IPU3HAKK JCIMMOCTH CYMMBl H
IIPOU3BEECHUS TP BBINOJIHEHUY BBIYHUCICHUI U PEILICHNUH 3a/1a4;

—  BBINOJIHATh OKPYIVIEHHE PAlMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN C
3aJIaHHOM TOYHOCThIO;

— CpaBHMBATh JCHCTBUTENIbHBIC YKCIIA PA3HBIMU CIIOCO0AMU;

— yOOpAIOYMBATH YHUCJA, 3alUCaHHblE B BHJAE OOBIKHOBEHHOH W
JNECATUYHOM NpoOU, yucia, 3alMCaHHBIE C HMCIOJIb30BAaHUEM apU(METUYECKOIrO
KBaJJpaTHOTO KOPHS, KOPHEH cTereHu 0oJiblie 2;

— Haxoautb HOJl u HOK pa3nbiMu crniocobamMu ¥ UCHOJIB30BaTh UX MpU
peleHnn 3aaay;

—  BBINOJHATH BBIUKCICHUS U MPeoOpa30BaHUs BBIPAKEHUN, COAEpIKAIIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHU HATYPAJIbHBIX CTENIEHEN;

—  BBINOJHSATH CTaHJApPTHBIE TOXJIECTBEHHbBIE npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX,  JOTapU(PMUYECKHUX,  CTENEHHBIX, HUPpPALUOHATBHBIX
BBIPAKCHUM.
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B noeceonegnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

— BBIMOJHATH U OOBSACHATH CpPaBHEHUE PE3YJIbTAaTOB BBIUHUCICHHUM MPH
pElICHUN NPAaKTUYECKUX 3a7ad, B TOM YHCIE MNPUOJMKEHHBIX BBIYMCICHUI,
UCIIOJIB3Ysl pa3Hble CIOCOObI CPaBHEHMUIA;

— 3aluChiBaTh, CpPaBHUBATh, OKPYIJISTh YHCIOBBIE JIaHHBIE pPEaJbHBIX
BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OIICHMBATHh PA3HBIMU CIOCOOAMM UYHMCIOBBIE BBIPAXKCHHS TpU
pELICHUH MPAKTUYECKUX 3aa4 U 33]1a4 U3 IPYTUX y4EOHBIX MPEAMETOB

— CBOOOJIHO ONEpUPOBATh YNCIOBBIMH MHOXXECTBAMH ITPU PELICHUU 3a]1aY;

— T[IOHMMaTh TPUYMHBI M OCHOBHBIE HJEU PACIIUPEHUS YHUCIOBBIX
MHOJKECTB;

— BJAJETh OCHOBHBIMM IMOHSTUSMHU TEOPUH JAEIUMOCTU NPHU PEIICHUU
CTaHJIapPTHBIX 3a]1a4

— UMEeTh 0a30BbI€ MIPEICTABICHUS O MHOXECTBE KOMILJIEKCHBIX YHCET;

— cBOOOAHO BBIIIOJIHATH TO>/IECTBEHHbBIE npeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX, TOTaPUPMUUYECKHUX, CTEIIEHHBIX BbIPAKEHU;

—  BIageTh popmynoi buHoma HeroToHa;

— MPUMEHATH MPU PELICHUU 3a/ad TEOPEMY O JIMHEHHOM MpPE/ICTAaBICHUN

— TIPUMEHATH IpHU perieHuu 3a1a4y Kuraiickyto Teopemy 00 ocTaTkax;

— TPUMEHSATH [P perieHuu 3a1a4 Maiyto Teopemy depma;

—  YMETh BBINOJHATH 3aKCh YMCIA B O3UIIMOHHON CUCTEME CUUCIICHHUS;

— TIPUMEHATbH IPU PEIICHUU 33]1a4 TEOPETUKO-UNCIIOBbIE (PYHKIIUH: YUCIO U
CyMMa JienuTenen, pyHkiuio Ditnepa;

— TIPUMEHATH IPU PELIESHUH 3a/1a4 LIeTIHbIE IpOo0H;

~  NPUMEHATH NPU PELIEHUH 337a4 MHOTOUJIEHBI C JEHCTBUTEIbHBIMU U
HeabIMA KO3(ppumeHTamuy;

— BIAJETh MOHATUSAMH TPUBOJAUMBIA M HENPUBOJUMBIA MHOTOYJIEH U
IIPUMEHSATH UX MPU PELICHUH 33/1a4;

— TIPUMEHATH NpHU perieHuu 3a1a4 OCHOBHYIO TEOpEMY aiareopsl;

OPUMEHATh MpPH PEIICHWU 3a7ad mnpocTeilime (yHKIUU KOMIUIEKCHOM
NEePEMEHHON KaKk FeOMETPUUYECKHUE TPeoOpa30BaHuUs.

Ypasnenus u nepasencmea

JlocTrxkenue pe3ysbTaToB

— CBoOomHO  omepupoBaTh TOHSATUSMHU:  yYpaBHEHHE, HEPaBEHCTRBO,
pPaBHOCWJIbHBIC YpaBHECHUS U HEPABEHCTBA, YPaBHEHMUE, SIBJISIONIEECS CIIC/ICTBUEM
JPYroro ypaBHEHUS, YpaBHEHUS, PAaBHOCWJIbHBIC HAa MHOXKECTBE, PaBHOCHIIHHBIC
npeoOpa3oBaHus YpaBHEHUM;

— pemaTh pa3Hble BUABl YPAaBHCHHW W HEPABEHCTB U UX CHUCTEM, B TOM
Yyucje HEKOTOphble ypaBHEHHMS 3-U U 4-M1 cremeHel, ApoOHO-pallMOHATIBHBIE U
UppalmoHaIbHbIC;
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— OBJIAJIETh OCHOBHBIMM THUIIAMU IIOKA3aTEIbHBIX, JIOTApU(PMUUYECKUX,
UPpALMOHAJIbHBIX, CTEIECHHBIX YPAaBHEHUW U HEPABEHCTB U CTAHAAPTHBIMU
METOJAMHU UX PELICHUN U IPUMEHSTh UX IPU PEUICHUH 3a/a4;

— NPUMEHATH TEOpeMy be3y K pelIeH!I0 ypaBHEHU;

— NpPUMEHATH TeopeMy Buera g pelmeHuss HEKOTOPBIX YpPaBHEHUU
CTEIICHHU BBILLIE BTOPOH;

— TIOHMMAaThb CMBICII TEOPEM O PABHOCUIBHBIX U HEPAaBHOCWIBHBIX
IpeoOpa30BaHUsAX YPABHEHUN U YMETh UX JIOKA3bIBATh;

— BJAQACTb METOJAMM pELICHUS YPAaBHEHWM, HEPABEHCTB U HMX CHCTEM,
YMETb BHIOMPATh METO/] pEIIeHUs 1 00OCHOBBIBAThH CBOM BHIOOD;

—  HCHOJIB30BATh METOJ MHTEPBAJIOB [JISl PELICHUS HEPABEHCTB, B TOM YUCJIE
JPOOHO-PaLIMOHAJIBHBIX M BKIIOYAIOIINX B ¢€0s1 UppallMOHAIbHbBIE BBIPAXKECHHUS;

— pewaTh anreOpanvyeckue ypaBHEHUS UM HEPABEHCTBA M HUX CUCTEMBI C
napaMeTpamu anreOpanyeckuM U rpauuecKuM METOIaMU;

—  BJAJETh Pa3HBIMU METOJAMHU JI0KA3aTEIbCTBA HEPABEHCTB;

— pelarb ypaBHEHUS B LIEJIBIX YHACIIAX;

— un3o0pakaTb MHOXKECTBA HA IUIOCKOCTH, 3aJaBacMbl€ YpPaBHEHHSIMH,
HEPABEHCTBAMM U X CHUCTEMAaMU;

— cBOOOJIHO HCIIOJIB30BaTh TOXKIECTBEHHbIE MPEOOpa30BaHus IPH PELICHUN
YPaBHEHUN U CUCTEM YPABHEHUU

B nosceounesnoii orcuznu u npu uzyuenuu opy2ux npeomemos:

— COCTaBJATh W pEIIAThb YPAaBHEHUSA, HEPABEHCTBA, HUX CHUCTEMBI IIpU
pELIeHUH 337a4 JPYTUX y4eOHbIX MPEIMETOB;

—  BBINOJHATH OLIEHKY NPaBIONOA00Us pe3yJbTaTOB, MOJY4YaeMbIX MPHU
pEelIEHNN PAa3JIUYHBbIX YPAaBHEHUN, HEPABEHCTB U UX CHUCTEM IIpU PELICHUM 3aaad
JPYTUX Y4EOHBIX MPEIMETOB;

— COCTaBJATh W pelIaThb YPABHEHWS M HEPABEHCTBA C IapaMETPaMH IIpU
pelleHny 3a7a4 APyrux yueOHbIX IPEeIMETOB;

— COCTaBJATHh ypAaBHEHHE, HEPABEHCTBO WIIM UX CHCTEMY, OIHCHIBAKOLINE
pEeaNpHyI0 CUTYalWI0 WIA NPUKIAIHYIO 3a1a4y, HHTEPIPETUPOBATH MOJTYyYCHHBIE
PE3YIBTATHI;

WCIIOJIb30BaTh MPOrPAMMHBIE CPEJICTBA MPU PELICHHHM OTACIBHBIX KJIACCOB
YPaBHEHUW U HEPABEHCTB

— CBOOOJHO OMNpEAENATh TUI U BHIOMPATh METOJ PEUICHUS MMOKa3aTeIbHbIX
U JIorapu(MUUYECKUX YpaBHEHUU W HEPABEHCTB, UPPALMOHAJIbHBIX YpPaBHEHHUH U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

—  cBOOOJIHO pellaTh CUCTEMBI JINHEWHBIX YPaBHEHU;

— pelaTbh OCHOBHBIE THIIBI YPABHEHHUI 1 HEPABEHCTB C MMAPaMETPAMMU;

— TNPUMEHATH NPU PElIeHUU 3anad HepaBeHcTBa Komum — byHsKoBCKoOro,
bepnyinu;

—  HMMETh IIPEACTABIICHUE O HEPABEHCTBAX MEKy CPEIHUMU CTEIICHHBIMM.

Dynkyuu
JlocTrxkenus pe3ynbTaToB:
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— Bunaners noHATHSAMU: 3aBUCHUMOCTb BEIMYMH, (YHKLHS, apryMEHT U
3HaueHue (PyHKIUU, O0O0JACTh OMPENEICHUS W MHOXKECTBO 3HAYEHUN (YHKIUH,
rpaduxk 3aBucumMocTd, Tpadpuk (QyHKIUH, HYIHM QYHKIHH, OTPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHWE Ha YHCIOBOM TMPOMEXKYTKE, YOBIBaHHE Ha
YHUCIIOBOM TMPOMEXKYTKE, HauOosblliee U HauMEHbIlee 3HaueHue (QYHKIUU Ha
YHUCIIOBOM MPOMEKYTKE, Nepuoandeckas (PyHKIHs, MMEPHOJ, YeTHAs U HEYeTHas
(GYHKIIMHM; YMETh IPUMEHATDH 3TH MOHSITH NPU PEIICHUH 3a]1aY;

— BJAJETh MOHATHUEM CTENeHHas (QYHKIHs, CTPOUTh ee rpaduk U yMETb
MPUMEHSTH CBOMCTBA CTENIEHHON (PYHKIIMU TIPU PEIICHUH 3a]1a4;

—  BIJIQJIETh MOHATHUSIMH TOKa3aTeabHas (YHKIMSA, IKCIIOHEHTA; CTPOUTh UX
rpauku ¥ yMeTh MPUMEHSTH CBOMCTBA MOKa3aTeNbHON (DYHKIMU MPHU pPEHICHUU
3ajady;

— BJAJAETh MOHATHEM Jorapupmuueckas (yHKIUS; CTPOUTH €€ Tpaduk u
YMETb IPUMEHSTH CBONCTBA JIOrapu(pMUIecKol (PyHKIIMU IPU PEILICHUU 3aa4;

— BJAJETh MOHATUSAMU TPUTOHOMETPUYECKHE (YHKLUMHU; CTPOUTh HX
rpa@ukl U yMETb NPUMEHATH CBOICTBA TPUTOHOMETPUYECKUX (YHKUUN MpH
peIleHnH 3aja4;

— BJaAETh MOHATHEM oOpaTHas (QYHKIHUSA; MPUMEHATH STO TMOHSITHE MPHU
peIleHnH 3a7a4;

— TPUMEHATH TIPH PEIICHWH 3a]a4 CBOWCTBAa (DYHKIHMI: YETHOCTH,
HNEPUOANYHOCTD, OTPAHUYEHHOCTD;

— IPUMEHATH IPU PELIECHUH 3a/1a4 peoOpa3oBaHus rpapuKoB PyHKIINIA;

— BJAJETh NOHATHUSAMU YUCIIOBAas MOCIEA0BATEIbHOCTh, apu(pMeTHUECKas U
reoMeTpuyecKas mporpeccus;

— TPHUMEHATH IIPU PEIICHUM 3a/1a4 CBOWCTBA M MPHU3HAKUA apu(PMETHUIECKOM
Y TEOMETPUYECKON MPOTPECCHI.

B noeceonesnoui scusnu u npu uzyueHuu Opyeux yueOHvlx npeomemos.

— OmpeAensaTh Mo rpadukaM M HUCTOJIb30BaTh AJIs PEIICHUS MPUKIATHBIX
3a/lad  CBOWMCTBA pEAJbHBIX TMPOIIECCOB M 3aBUCUMOCTEH (HauOOJbIIME W
HauMEHbIIME 3HAY€HUs, NPOMEXKYTKM BO3pacTaHUs U YObIBaHUS (YHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOYKHU Teperuda, nepuos u T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKOMU
CUTYaluy;.

ONpEeNeNsATh TOo TpadukaM NPOCTEHIINE XapaKTEPUCTHKH TMEePUOIUYECKUX
MIPOIIECCOB B OHMOJIOTHH, DKOHOMHUKE, MY3bIKE, PAaTUOCBI3M U Op. (aMIUTMTYAA,
NEepPUOJI U T.I1.)

— BJAJACTh MOHITHEM ACHUMIITOTHI U YMETh €ro MPUMEHSTHh MPHU PEIICHUH
3ajay;

~  TNPUMEHATh METOAbl pelleHus mnpocredmmx  auddepeHIHaTbHBIX
ypaBHEHU IEPBOTO U BTOPOTO MOPSAKOB.

dnemenmovl MmamemMamuyuecKkozo aHaIu3a

JlocTmxkeHus pe3ybTaToB:

— Bnagerp moHsTHEM ~ OeCKOHEUHO  yObIBaromiass reoMeTpudecKas
MIPOTPECCHUs M YMETh MPUMEHSTH €T0 MPHU PEIICHUH 33]1aY;
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— NOPUMEHSATH JJISl PEIICHUS 33/1a4 TEOPHIO MTPEIEIOB;

— BIIQJIETh TOHATUSMU OECKOHEYHO OOJbIIME U OECKOHEYHO Mallble
YHUCJIOBBIE IOCJEI0BATEIbHOCTH M YMETh CPaBHUBATh OECKOHEYHO OOJIBIINE H
OECKOHEYHO MaJbl€ MTOCJIEI0BATEIbHOCTH;

— BIIQJIETh TMOHATUSMHU: MPOU3BOJHAA (YHKIMH B TOYKE, IMPOU3BOIHAS
byHKIUY;

—  BBIYUCIISTH MPOU3BOIHBIE JIEMEHTAPHBIX PYHKIIUN U MX KOMOWHALIUA;

—  HUccienoBaTh PyHKIHUU HA MOHOTOHHOCTB M 9KCTPEMYMBI;

— CTpOUTh TpaQUKUd M TPUMEHATH K PEIICHUIO 3a7ad, B TOM YHUCIE C
apaMeTpoM;

—  BIIQJIETh NMOHATHEM KacaTelbHas K rpaduky QyHKIMH U YMETh IPUMEHSTh
€ro IpY PELICHUN 3a/1a4;

—  BJIQJIETh NOHATUAMU NEPBOOOpa3Has GyHKUHS, ONPEIEICHHBIA HHTErPal;

— npuMeHATh Teopemy HproToHa—JIeliOHUIA U ee CIIeICTBUS ISl PEIICHUS
3aj1ad.

B nosceonesnoti scuznu u npu usyueHuu Opyeux yueOHvix npeomemos.

— pemiaTh NpUKIAJHBIE 33/1a4yd U3 OUONOTUH, (PU3UKU, XUMUHU, SKOHOMHUKU
U IPYTUX TIPEIMETOB, CBA3aHHBIEC C UCCIIETOBAHUEM XapaKTEPUCTHUK IIPOLIECCOB;

MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YIbTaThI

— cBOOOJIHO BJIQJIETh CTAHJIAPTHBIM almaparoM MaTeMaTHYECKOrO aHajau3a
JUTSL BBIYMCIICHUS TTPOU3BOIHBIX (DYHKIIUU OJTHOM TIEPEMEHHOI;

— CcBOOOJHO TPUMEHATH amnmapaT MaTeMaTUYecKOro aHaim3a IS
UCCIeN0BaHUS (PYHKIIMI U MTOCTPOEHUs TpauKOB, B TOM YHCIIE HCCIEIOBAHUS Ha
BBINTYKJIOCTb;

—  ONepHUpOBaAThH MOHATUEM NEPBOOOPAZHON PYHKIIMU IJIs PEILICHUS 3a/1a4;

—  OBJIaJIETh OCHOBHBIMHU CBeJIeHUsIMU 00 uHTerpasie Herotona—JleiiOuuia u
€ro NpOCTENIINX TPUMEHEHHUSX;

— ONepupoBaTh B CTAHJAPTHBIX CUTyalUsSX MPOU3BOAHBIMU BBICHINX
MOPSIAKOB;

— yMeTh TMPUMEHSTH TMPU PEIICHUU 3aJady CBONCTBA HEMPEPHIBHBIX
byHKIM;

— YMETb IPUMEHSATH [IPU PELIEHUN 3a/1a4 TeOpeMbI Beliepirpacca;

— yYMETh BBITIOJHATh NPUOJMIKEHHBIC BBIYUCICHUS (METOIbI PEIICHUS
YpaBHEHM, BEIYUCIICHHS ONPEICTIEHHOr0 UHTErpaa);

— yME€Tb MNPUMEHATH MPUIIOKEHUE MPOU3ZBOJHOW U  OMNPEIEIECHHOIO
MHTErpajia K peeHUIO 3aa4 €CTECTBO3HAHNS,

BJIQJICTh MTOHSATUSIMU BTOpPasi MPOU3BOHAS, BBITYKIOCTh Tpaduka QyHKIUHA U
YMETh UCCIIeI0BaTh (DYHKIIHMIO HAa BBITYKIJIOCTb.

Teopu}l 6ep0ﬂmuocmeﬁ ucmamucmuka, iocuka u KOMﬂuHamOPMKa

JlocTrxkenus pe3ybTaToB:
— OrnepupoBaTb ~ OCHOBHBIMM  ONUCATEIbHBIMH  XapaKTEPUCTUKAMHM
YHICJIIOBOrO HA0Opa, MOHATHEM I'eHepalibHasi COBOKYITHOCTh U BEIOOPKOI U3 HEe;
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—  OINEpUpOBATh MOHATUAMH: YaCTOTa M BEPOSTHOCTb COOBITHS, CymMMa U
MPOU3BECHUE BEPOSITHOCTEH, BBIUMCIATH BEPOSTHOCTU COOBITUM Ha OCHOBE
IIOJICYETa YHCJIa UCXOJIOB;

—  BJAJETh OCHOBHBIMHU MOHSTUSIMA KOMOUHATOPUKHA U YMETh UX IPUMEHSITh
MIPU PEIICHUU 3a]1a4;

— HMETh NPEACTaBICHUE 00 OCHOBAX TCOPUHU BEPOSITHOCTEH;

— UMETh IPEJACTABICHUE O JUCKPETHBIX M HEMPEPBIBHBIX CIy4alHbBIX
BEJIMYMHAX U PaCHpeAeICHUAX, O HE3aBUCUMOCTH CITyYalHbIX BEJINYNH;

— HUMETh MPEJCTABICHUE O MATEeMaTHYECKOM OXUJAHUM M JUCIEPCUU
CIIyYalHBIX BEJINYMH;

— UMEThb MNPEACTABJICHUE O COBMECTHBIX PpACHPEACICHUSIX CIyYalHbIX
BEJIMYNH,

— TOHHMMaTh CYyTh 3aKOHAa OOJIBIIMX YHCEI W BBIOOPOYHOTO METOJIA
WU3MEPEHUS BEPOSTHOCTEM;

— HUMETh MNPEACTABICHUE O HOPMAJIIBHOM pACHpPEACICHUH U MpUMepax
HOPMAJIBHO pACIIPEACICHHBIX CIyYalHbIX BEJIMYMH;

—  HUMETh IIPEJCTABICHUE O KOPPEIISIIUU CIyYalHbIX BEJIMYHH.

B nosceonesnoti scuznu u npu uzyueHuu oOpyeux npeomemos:

—  BBIYMCJISITH WM OLICHUBATH BEPOSITHOCTH COOBITHUH B peaJIbHOM KU3HU;

BBIOMPATh METOIbI MOIXOISIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

— HMMETh IIPEACTABIICHUE O UEHTPAJIbHOM NIPEAECIBHON TEOPEME;

— UMETh MpPEACTaBIECHUE O BBHIOOPOYHOM KOIPPUIUEHTE KOPPEISLIUU U
JIMHEWHOU PErPECCUH;

— UWMETh MPEJCTaBICHUE O CTATHCTHMYECKUX THUIOTEe3aX M MPOBEPKE
CTaTUCTUYECKOU TMIOTE3bI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

— UWMETh MPEJCTAaBICHUE O CBSI3M OSMIHPUYECKHUX U TEOPETHUYECKUX
pacnpeneneHuu;

— HMETh NPEACTaBICHHE O KOJWPOBAHUHU, JBOMYHOW 3aIlMCH, JBOUYHOM
NIEPEBE;

— BJIAJIETh OCHOBHBIMM TOHSATUSIMU Teopuu TrpadoB (rpad, BepimHa,
pedpo, cTeneHb BEPIIMHBI, TyTh B rpade) U yMETh NMPUMEHSTh UX NPHU PEIICHUU
3a/1ay;

— HMETh NIPEACTABICHHUE O JEPEBBAX U YMETh INPUMEHATH NPHU PELICHUN
3aj1ay;

— BJIAJETh TIIOHATHEM CBA3HOCTb M YMETh MPHUMEHITh KOMIIOHEHTHI
CBSI3HOCTH IPU PEILLICHUU 33]1a4;

—  yMETh OCYUIECTBIIATH MyTH MO pedpam, 00xoabl pedep U BepilrH rpada;

— UMETh NpeACTaBlieHHe 00 HilIepOBOM U TaMUJIBTOHOBOM IIyTH, WMETh
IIPEACTABICHUE O TPYAHOCTH 3a/1a4¥ HAXOXKACHHUS TaMHJIBTOHOBA ITYTH;

— BJIAJETh MOHATUSAMHM KOHEYHBIE M CUETHBIE MHOXECTBA M YMETh MX
IPUMEHSTH IPU PEIICHUH 33/1a4;

—  yMETh IPUMEHSTh METOJI MATEMAaTUYECKON MHAYKIINH;

—  yMeTh IPUMEHSATh NPUHIMN J{upuxiie npyu pelieHuu 3a1ad.
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TI'eomempusn

— HWwmerts npeacTaBieHne 00 akCHOMAaTHIECKOM METOJIE;

— BJIAJACTh TOHATHUEM TE€OMETPUUECKHE MECTa TOUEK B IPOCTPAHCTBE HU
YMETh NPUMEHSTh UX JUIsl pelICHUs 3a]1ay;

—  yMETh MPUMEHSTH JUIsl pEUICHUS 3a/7a4 CBOMCTBA IUIOCKUX U ABYTPaHHBIX
VIJIOB, TPEXTPAHHOIO YIja, TEOPEMbl KOCMHYCOB U CHUHYCOB JII TPEXTPAHHOTO
yria;

— BJAJACTh TMOHSITHEM TMEPNEHAUKYISIPHOE CEUECHHE TPU3MBI U YMETh
MPUMEHSITh €0 MPU PEIICHUU 3a/1a4;

HMMETh NPEJICTABICHUE O JIBOMCTBEHHOCTH MPABUIIBHBIX MHOTOTPAHHUKOB;
BJIQJICTh MOHSATUSIMU LICHTPAIBHOEC W MapaJICIbHOE MPOCKTUPOBAHUE U
MPUMEHSThH UX MPU TOCTPOCHUH CEUCHUI MHOTOTPAHHUKOB METOJIOM MPOEKIIHIA;

— HUMETh NPEACTABICHUE O Pa3BEPTKE MHOTOIPAHHUKA M KpAaTYaMILIEM ITyTH
Ha [TOBEPXHOCTU MHOTOTPaHHUKA;

—  HUMETh MPEACTABICHHE O KOHUYECKUX CEUCHUSX;

— HMETh TNPEJCTaBIICHHE O Kacalmuxcs cdepax U KOMOMHAIIMU Tel
BpAIllCHUSI 1 YMETh IPUMEHSTh UX MPU PEIICHUU 3a/aY;

— MOPUMEHATHh MPU PEHICHUU 3aaad (HOPMYJTy PaACCTOSHUSI OT TOUKH JO
IJIOCKOCTH;

— BIIQJIETh Pa3HbIMHU CIIOCOOAMM 3aJaHUsl MPSMON ypaBHEHHSIMU U YMETh
MIPUMEHSITh IIPU PEIICHUH 3a]1a4;

— NOPUMEHATH NPU PEIICHUHU 337a4 M JOKAa3aTENIbCTBE TEOPEM BEKTOPHBIN
METOJl U METOJ KOOP/IUHAT;

— HUMETh MpelcTaBieHUEe 00 akcuomax oObema, MPUMEHSTh (HOPMYIIbI
00BEMOB TPSMOYTOJIBHOTO TapaljIeNIeNUIe a, MPU3Mbl U TTUPAMHJIBI, TETpadIpa
P PEIICHUU 33]1a4;

—  MOPUMEHATHh TEOPEMbI 00 OTHOIICHUSX 00BEMOB MPHU PEIICHUU 3a/1aY,

— TMPUMEHATh MHTErpajl JJisi BBIUUCICHUS OOBEMOB M MOBEPXHOCTEH Tel
BpAIICHUS, BRIUMCICHUS TUIOMIAAN cPepuuecKoro mnosica u o0bema 1mapoBOro CJosi;

— HUMETh NPEACTABICHHUE O [BWKEHUAX B MPOCTPAHCTBE: MNapajlieIbHOM
MepeHoce, CUMMETPUM OTHOCUTENIbHO TIJIOCKOCTH, IEHTPAIbHONW CHMMETpPUH,
MOBOPOTE€ OTHOCUTEIBHO MPSAMOM, BUHTOBOM CUMMETPUHU, YMETh MPUMEHSTh HX
NP PEIICHUY 3a]1ay4;

—  HUMETh MPEACTABIICHHUE O TUIOIIA I OPTOrOHATBHOM MPOEKIUH;

— HUMETh TMpPEJCTAaBICHUE O TPEXIPAaHHOM M MHOTOTPAHHOM VIJie U
MPUMEHSITh CBOMCTBA IUVIOCKUX YIJIOB MHOTOIPAHHOTO yTJiia P PEIICHUH 3a]1a4;

— HMETh MPEJCTABICHUS O MPeoOpa3oBaHUM MOI00WS, TOMOTETUH U YMETh
MIPUMEHSITh UX TIPU PEILICHUH 3a]1ay;

—  YMETh pelllaTh 3aJ]a4u Ha IJIOCKOCTU METOJIaMH CTEPEOMETPHH;

YMETh MPUMEHSTH (OpMYITbl 00BEMOB MPH PEIICHUH 3a]1a4.

Bexmopuot u koopounamot ¢ npocmpancmee
JlocTrxkenus pe3ynbTaToB:

84



— Buiagers NOHATUSMU BEKTOPBI M UX KOOPAUHATHI;

—  yYMETh BBIMNOJHATH ONEpallii HaJl BEKTOpaMUu;

— HCHOJIb30BaTh CKaJSIPHOE MPOU3BE/ICHUE BEKTOPOB MIPU PEIICHUU 3a]1a4;

— TMPUMEHATH YpaBHEHUE IUJIOCKOCTH, (QOPMYIy pPACCTOSIHUS MEXIY
TOYKaMH, YpaBHEHUE c(pepbl MpU PEIICHUH 3a/1a4;

— TPUMEHATHb BEKTOPHI U METOJ| KOOPAMHAT B MPOCTPAHCTBE MPHU PEIICHUU
3a/1a4y

— HaXOIHUTb 00BeM ImapaJuICICIINIIC oA 141 TCTpasapa, 3aJJaHHBIX
KOOpAWMHAaTaMM CBOUX BCPINWH,

— 3a1aBaTb IIPAMYIO B IIPOCTPAHCTBC;

— HaxXOJUTb paCCTOAHHUC OT TOYKHU O INNIOCKOCTH B CUCTCMC KOOPAMUHAT,

HaXOIUTh PACCTOAHHUC MCKAY CKPCINUBAIOMIUMHCA IIPAMBIMH, 3adHHBIMU B
CUCTEMC KOOPpJAHHAT.

Memoovt mamemamuxu

JlocTmxkeHuns pe3ybTaToB:

- UMETh NPEJCTABJICHUE O BKJIAJIC BBIJAIONIMXCS MATEMATHUKOB B Pa3BUTHE
HayKH;

- IOHUMATh POJIb MAaTEMATUKHU B pa3BuTuu Poccun

— HCIOJIb30BaTh ~ OCHOBHBIE  METOJIbI  JIOKA3aTEIbCTBA,  IPOBOJUTH
JI0Ka3aTeIbCTBO U BBITIOJIHAThH OMIPOBEPKEHHUE;

—  NPUMEHSTHh OCHOBHBIC METO/IbI PEIICHUSI MAaTEMATUUYECKUX 3a/1a4;

— Ha  OCHOBE  MaTeMaTU4YeCKUX  3aKOHOMEPHOCTEM B  MPHUPOJE
XapaKTeprU30BaTh KPAaCOTy U COBEPIIICHCTBO OKPYKAIOIIEr0 MUpa U MPOU3BEICHUM
HCKYCCTBA;

— TIPUMEHATH MPOCTEHIIME TPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN MaTEMaTUYECKUX 3a/1a4;

MOJIb30BAaThCsl MPUKIAJAHBIMU TPOrpaMMaMu U MPOTPaMMaMU CHUMBOJIBHBIX
BBIYMCJICHUH JIJIS HCCJICIOBAHUS MaTEMAaTHYECKHUX OOBEKTOB

— TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS K HUCCIEAOBAHUIO OKPY>KAIOIIETro
Mupa (MoaenupoBaHue GU3NISCKUX MPOIECCOB, 3a1a9l SKOHOMUKH ).

(I)OprI N METOAbI OLICHUBAHUA

B pesynbrare arrectanuu 1O y4eOHOW JIUCHUIIIMHE OCYIIECTBIISCTCS
KOMILJIEKCHAs IPOBEPKA CIEAYIOIINX 3HAHUN U YMECHUN:

ODleHKa 3a npakmu4deckoe 3animue

OneHka «OTJIIMYHO» CTaBUTCS B TOM CIIy4ae, €CIIU: M3JI0KEHUE MOTYyYEHHBIX
3HaHWI B MUCBMEHHOUN (pOopMe MOJHOE, B COOTBETCTBUU C TPeOOBaHUSIMHU yueOHOM
porpamMmbl; 0OOCHOBAHHOCTH JIEUCTBHM, (DOPMYIUPOBKA BHIBOJIOB U 00OOIIECHUH;
PaBUIBLHOCTD MOJYYEHHBIX PE3YyJIbTAaTOB, OTCYTCTBHE BHIYUCIUTENbHBIX OIIHOOK;
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opraHu3zaiusi COOCTBEHHOU AESTENbHOCTH, CAMOCTOSATEILHOE TPUMEHEHUE 3HAHUMN
B IMPAKTUYECKOM AEATEIbHOCTH, BBIIIOJIHEHUE 3aJaHUI KaK BOCIPOM3BOJSAILIETO,
TaK U TBOPYECKOTO XapaKTepa;

OneHka «XOpOIIO» CTABUTCS, €CIH H3JI0KEHUE ITOJYYEHHBbIX 3HAHUHA B
NUCbMEHHON (opMe ToJIHOE, B COOTBETCTBUU C TpeOOBaHUSIMHU Yy4eOHOM
porpamMmbl; 0O0OCHOBAHHOCTD JACHCTBUMN, HETOYHOCTH B (POPMYJIIMPOBKE BBHIBOJIOB;
JOMYCKAIOTCA ~ OTACJIbHbIE HE3HAUYUTENbHbIE BBIYMCIUTEIbHBIE OLIMOKU; B
OpraHM3allid TPAaKTHYECKOM M CaMOCTOSATENIBHOW JEATEIbHOCTH BO3MOYKHA
HeO0OoJIbIIast TOMOIIb MPEnoaBaTes;

OueHka «yJIOBIETBOPUTEIBHO» CTAaBUTCS, €CIA W3JIOKEHHUE IOJTYyYEHHBIX
3HAHWI HEMOJHOE, OJHAKO 3TO HE MPENSTCTBYET OCBOEHHUIO MOCJIEAYIOLIErO
IPOrpaMMHOr0 MaTepualia; AOMYCKAIOTCS OTIEIbHBIE CYIIECTBEHHBIE OIIMOKH,
UCIIpaBIsiEMble C IIOMOINBIO MPENoAaBaTeNsl; HUMEKTCS 3aTpyAHEHUS NpH
000OCHOBaHUM  JeUCTBUM W (OPMYJUPOBKE  BBIBOJOB;  HEIOCTATOYHAs
CaMOCTOATENBHOCTh B MPAKTUYECKON JESITENIBHOCTA W BBIINOJHEHUU 3alaHUAN
BOCITPOU3BOJISILIETO XapaKkTepa;

OueHKa «HEYAOBJIETBOPUTENBHO» CTABUTCSA B TOM CIIy4yae, H3JIOKEHHE
yu4eOHOro Marepuaja HEMNOJHOe, OECCUCTEMHOE; HMEIOTCS  CYIIECTBEHHbIE
OIIMOKHU, KOTOpHIC Y4YaIllUMCS HE B COCTOSHMM HCIPABUTh JaXXe C TOMOIIBIO
MpEnoAaBaTelisl; HEYMEHUE NPOU3BOJAUTH MPOCTEHIINE ONEpalid CUHTE3a U
aHanu3a, JelaTh OOOOIIEHWS W BBIBOJBI, OPraHU30BBIBATH MPAKTUYECKYIO U
CaMOCTOSITENIbHYIO JIEATEIIbHOCTD;

Oyenka ymeHuti pewams 3a0ayu

OneHka «OTIMYHO» CTaBUTCS B TOM cCllydae, €CJIM: B JIOTHYECKOM
PACCY’KJIEHUHU U PELLIEHUU HET OIIMOOK, 3a7ja4a PelieHa palMOHaIbHBIM CIOCO00M;

OneHka «XOpoIlo» CTaBUTCS, €CIM B JIOTUYECKOM PACCYXKACHUU U PELICHUU
HET CYUIECTBEHHBIX OLIMOOK, HO 337a4ya pellieHa HEPALIMOHAIBLHBIM CIIOCOOOM WU
JIOTYILIEHO HE 00JIee IBYX HECYIECTBEHHBIX OLINOOK;

OneHka «yAOBJIETBOPUTENBHO» CTABUTCS, €CIIM B JIOTHUYECKOM PACCYXIACHUU
HET CYIIECTBEHHBIX OIIMOOK, HO [JOMYyIIEHA CYIIEeCTBEHHas oOluOKa B
MaTeMaTU4YECKUX pacueTax;

OneHka «HEyNOBIECTBOPUTEIIBHO» CTABUTCA B TOM CIIy4ae, €CIU UMEIOTCS
CYLIECTBEHHbBIE OLIMOKH B JIOTHYECKOM PACCYXJACHUU U B PELLICHUH;

Oyenka npu npogedeHuy KOHMpPOIbHbIX padbom

OrneHka «OTJIUYHO» CTAaBUTCS B TOM Cilydae, eciid: paboTa BBIIOJTHEHA
MOJTHOCTBIO; B JIOTHYECKUX PACCYKIECHUSIX U 000OCHOBAHUM PEIICHUs HET PoOesioB
U OIMOOK; B PEIICHUHM HET MaTeMaTUYeCKUX OIIUOOK (BO3MOXHA OJHa
HETOYHOCTh, OIMCKA, HE SIBIAIONIASCSA CJCICTBUEM HE3HAHMS WINM HEOHHMMAHHUS
y4eOHOro Matepuana);

O1eHKa «XOpOIO» CTaBHTCS, €Clu: padoTa BBIMOJHEHA ITOJTHOCTBIO, HO
00OCHOBaHUSI IIIarOB PEIICHUS HEIOCTAaTOYHBI (€Ciu yMeHHE OOOCHOBHIBATH
pacCyXJIeHUs HE SIBIISIETCS CIEIHAIBHBIM OOBEKTOM MPOBEPKH); JOIYIICHA OJIHA
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omunOKa WIM JBa — TPU HEJOYETa B BBIKIAJKAX, PUCYHKaX, 4YepTexax WId
rpadukax (ecau 3TH BHUABI PabOTHl HE SBISJIUCH CIHEIHATBHBIM OOBEKTOM
IIPOBEPKH);

OreHKa «yIOBJIETBOPUTEIBHO» CTABUTCA, €CJIH: JOIMYIICHBI OoJjiee OJHOMN
omnOKku wiaM OoJjiee JBYX — TpPeX HENOYETOB B BBIKIAJKAX, YEPTEkKaxX WU
rpadukax, HO oOydaloluiics BiageeT o0Os3aTeIbHBIMH  YMEHHUSIMH  TIO
IPOBEPSIEMON TEME;

OneHka «HEYJTOBJICTBOPUTEIHLHO» CTaBUTCS B TOM cCllydae, €ClId: UMEITCS
CYUICCTBCHHBIC OLIMOKHM, TMOKa3aBIIMe, 4YTO oOOydJalomuics HE BlajeeT
00s13aTeTbHBIMUA YMEHUSIMH T10 JAHHOW TEME B TMOJTHON MEpE;

Oyenka 3a ycmuulil omeem

OueHka "OTIMYHO «CTaBUTCS B TOM CIlIly4ae€, €CJIU: IOJHO PACKPBITO
coJlep>KaHue Marepuaia B 00beMe MPeayCMOTPEHHOM IPOrpaMMON U YYEOHUKOM;
W3JIOKEH MATEpUA TPAMOTHBIM  SI3BIKOM B OINPENEICHHOW JIOTHYECKOMN
IIOCJIEA0BATENBHOCTH, TOYHO MCIIONb3YSd MATEMAaTHYECKYK) TEPMHUHOJIOTHIO U
CUMBOJINKY;  MpPaBWJIBHO  BBIINOJHEHbl  PUCYHKH,  4YEpTEXH, rpaduky,
CONYTCTBYIOLIME OTBETY; IOKAa3aHO YMEHHE WILIIOCTPUPOBATh TEOPETUUYECKUE
ITOJIO’KEHHSI KOHKPETHBIMU TNPUMEPAMH; INPOAEMOHCTPUPOBAHO YCBOEHHUE PAHEE
U3YYEHHBIX COIyTCTBYIOIIMX BOIIPOCOB, C(POPMHUPOBAHHOCTH U YCTOWYUBOCTD
UCIOJIb3YEMBIX IpU 00pabOTKE YMEHHMI U HABBIKOB; OTBETHI CAMOCTOSITENILHO 0€3
HABOJALIMX BOIIPOCOB NPENOAAaBaTENsl; BO3MOXHBI OJJHA — JBE HETOYHOCTH IIPU
OCBEIICHUM BTOPOCTENEHHBIX BOINPOCOB WM B  BBIKJIAJKAaX, KOTOpPHIE
0OyJaroLuiics JIETKO UCIIPaBUII IO 3aMEYaHHUI0 MTPENOoJaBaTels;

OneHka «XOpoIIO» CTaBUTCS, €CIU: OTBET YIOBJIETBOPSAET B OCHOBHOM
TpeOOBaHUSIM Ha OIEHKY "OTJIWYHO", HO MPU ITOM UMEET OJUH U3 HEJOCTAaTKOB: B
U3JI0KEHUH JOIYIIeHbl HEOOJbIINE MPOoOesbl, HE MCKAa3UBLIME MATEMATHYECKOE
COJZIEp’KaHME OTBETA; OIMYIIEHBI OJIMH — JABA HEIOYETA MIPU OCBEIIEHUU OCHOBHOIO
COZIEp’KaHMsI OTBETA, WCIIPABICHHBIE MO 3aMEYAHMIO INPENOAABATENS; JOMYIICHBI
omunOKa uau 0ojee ABYX HEJOUETOB MPHU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB
WJIM BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO IIPENOIABATENS;

OneHka  «yAOBJIETBOPUTEIBHO CTaBHTCH, eCIu: HEMOJHO M
HEIOCJIEI0BaTEIbHO PACKPBITO COJAEpKAHME MaTepuana, HO IOoKa3zaHO oOriee
NIOHUMAHUE BOIIPOCA M NPOJEMOHCTPHUPOBAHBl YMEHMS, JOCTATOYHBIEC JUIS
JAIBHEMIIEr0 yCBOEHUS MaTepuaja; HMENINCh 3aTPyIHEHHUsS WM JOMYLIEHBI
OIIMOKKM B  ONpENEJICHUM  MOHSITHHA, HCIHOJIb30BAaHUM  MAaTEMaTUYECKOU
TEPMUHOJIOTMH, YEPTEKAX, BBIKIAAKAX, WCIPABICHHBIE TMOCIE HECKOJIBKUX
HaBOJAIIMX BOINPOCOB TMpenojaBareis; OOydalolMHCs HE CHpaBWICS C
NPUMEHEHUE TEOPUUM B HOBOM CHUTyallUM TpPHU BBINOJIHEHUH MPAKTHYECKOTO
3aJlaHusl, HO BBINOJIHWJI 3aJjaHus 0053aTE€IbHOTO YPOBHS CIOKHOCTU IO JAHHOU
TEME; IpU 3HAHUM TEOPETHUYECKOTO MaTepuaja BBISBICHA HEIOCTATOYHAs
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB

OneHka «HEYJOBJIETBOPUTEIBLHO» CTABUTCSA B TOM CIIy4ae, €CJIM HE PACKPBITO
OCHOBHOE COJIepKaHue y4eOHOro Marepuana; OOHapy>KEHO HE3HaHWe WU
HENOHWMaHue OoJpIIel WM Hanbojee BaXKHOM 4acTH y4eOHOTO MaTepuaa;
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JNOMYUIEHbl ~ OIMOKKM B  ONPEACNICHUH  MOHATUM, TPU  HUCIOJIH30BAHUU
MaTEeMaTU4YeCKOM TEPMHUHOJIOTUH, B PHUCYHKaX, uepTexax WIM TIpadukax, B
BBIKJIQJIKAX, KOTOPbIE HE HUCIIPABIICHBI MOCIE HECKOJBKHX HABOASIIMX BOIpOCax
IPENoIaBaTEeIs.
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KoHTpo/iIbHO — 011eHO4YHbIE CpeIcTBA

1 cemecTp
IIpakmuueckoe 3ansamue

Yuciia 1 BbIpaKeHUs
«Ypasnenus, oevicmesus nao uuciamy

1.

10.

11.

1.3anummmTe CIeayIOINE Yrciia B BUJE IEPUOINICCKUX JICCITHIHBIX IpoOei

U OKpYTJIUTE UX ¢ TouHOCThIO 710 0,001:

a)'t;6) 2 517
8 13 20

[IpencraBbTe JaHHBIC YKCIIA X B BUJIC JCCATUYHBIX APOOCH ¢ yKa3aHHOM

TOYHOCTBIO OKpYIJIeHHs h.

a) x =3,06527 h=1;0,1;0,01;0,001; 0,0001

6)x=4,5674 h=1;0,1;0,01; 0,001

3anuIumuTe YUCIIO B CTAHJIAPTHOM BUJE. YKAXKUTE €T0 MOPSAJIOK U OKPYTIIUTE
€ro MaHTUCCY JI0 THICSIYHBIX.

a) 60,396; 6) 357-10°; B) 0,0004756.

Macca cnytauka IOnurepa Kamnucro pasaa 107660000000000000000 ToHH.
3anummre maccy Kammicto (B TOoHHaX) B CTaHIAPTHOM BHJIE.

®nakon mamiyHs ctout 160 py6neit. Kakoe Haubosbliiee 4ncio GpakoHOB
MOHO KynuTh Ha 1000 pyOmneii Bo Bpemsi pacnpoaaku, KOorja CKuaKa
cocramsieT 25%°7

N3 5 1 xnonka nonyyaercs 1,2 T BosokHa. CKOJIBKO TOHH HAJ0 nepepadoTaTh
XJIOTKA, YTOOBI MOJMYyYUTh 6 T BOJIOKHA?

Toxapb BeITOUMI 32 IeHb 54 nAeTain, 4TO cocTaBuio 75% ero AHEBHOU
HOpMbl. KakoBa nHEBHast HOpMa TOKapsi?

Mstu ctoun 200 py6ieid. Ota cymma Obla cHbkeHa Ha 15%, a uepes
HEKOTOpOe BpeMsi HOBas 1ieHa Oblia cHkeHa Ha 20%. CKOJIbKO CTaj CTOUTh
MS4 [IOCJIE€ BTOPOTO CHUKEHHUS?

B oaun cTakan yas 0ObIYHO KIaAyT 3 YalHBIE JIOXKKU caxapa U CYUTAIOT
TaKoM yai ciaakuMm. Macca gas B crakane 200r, macca caxapa B OJHOM
noxke 10r. KakoBa KOHIIEHTpanus caxapa B yae?

Kaxkoe konuyecTBo BOJbI HY>KHO 100aBUTh B 500 M1 6% pacTBOpa ykcyca,
yTOOBI MOTYy4uTh 3% pacTBop? OTBET 3aMUIINTE B JTUTPAX.

K 30% pactBopy cepHoll KucnoTbl A00aBuiau 40 T YUCTOI KUCIOTHI, MOCIE
4yero KOHIIEHTpaIMs pacTBopa ctajia paBHou 50%. Haiiaure nepBoHavaabHbBIN
BEC pacTBOpa B rpaMmMax.

«ﬂeﬁcmeuﬂ CO CMENEHAMU U KOPHAMU, 6bIYUCTIECHUE U CPABHEHUE KOpHelle))

L
1. Berumcnuts:  a) 23/81+3/-125 +%4; 0) 316 2.

89



oW

1 1 3 1
2

YrpocTuTs: a) a?-a* 6) x* - 1x : B)
x4
1 1
2 _

Cokpatuth 1pobp:  a) -2 6) ° 4

1 a-16

x?-5

Pemte ypaBHeHue . a) 81F=.[3; 0) 25**

Haiitn 3HaueHne mpon3BeICHUA:

‘{/6+@-‘{/6—@ .

YrpocTuts BbIpRJKEHHE:!

a 6 ) 361,5

0505 0.5 0.5 0.5 0.5

\616‘ + 8 a'+6‘)a —6

Buviuucnenue u cpasnenue nocapugmos. Pewenue 3aoau.

Beruucnuts:
logs 243;
0) logis 1;
B) 1g0,0001;
r) logs 375 — logs 3.
logs 36
) logs 6
Haiigure X, ecnu logx = 4loga + 2 log b — log 2c.
U3BectHO, uTo logs 42 = b, Haligute logs 7.

— 5—3x—l

YHpOCTI/ITC BBIPA)XCHUEC, IT1OJIb3YACh OCHOBHBIM J'IOFapI/I(l)MI/IIICCKI/IM TOXIACCTBOM

810g8 0,5’ 410g2 6’ 101g 5—2.
[Mponorapudmupyiite mo ocHosanuto 10 (a>0, b>0)
x = a?bs.

YpaBHeHHs U HEPABECHCTBA
«Pewenue uppayuonanvHvix ypasHeHul U HEPaGeHCcme»
1. Pemute ypaBHEHUS:

a) [6-3x|=2x+1

b) $x—8} $x—2-6

2. PemuTe HepaBeHCTBA:
a) [2x+5[|<7-x

2X+5

3. Pemure ypaBHeHuUs:

> -8
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a) \x+1-x-1=2

b) Jx-24/x=3

c) ¥3-x=2x

d) U@ —3x+4=x2 —3x+2

4. Pemmrte ypaBHEHUS:

a) m—fx:z
2
b) J4-6x—x2 =x+4)

5. Pemute HepaBeHCTBA:
a) Jx+5=1-x
b) x>.24-5x
C) (x2 —3x—4) J3-x<0

d) X =4=5¢
X+8

«Pewenue noxazamenbHvix prl6H€HMZZ U HepaeeHncnmey

1.

4. Pemwute ypaBHeHHe. B oTBeTe yKaKUTe MEHBIITUN KOPEHb: _32 = —68_5X

5.

VYKka3arb IPOMEKYTOK, KOTOPOMY IPUHAJIEKUT KOPEHD YPABHEHHUS

0,4x-2
(1 s

a) (- 4,-2]
b) (=20
C) '2;4]
d) (0:2]

VKa3laTb IIPOMEKYTOK, KOTOPOMY IIPUHAIUIEKUT KOPEHD YPABHEHHUS:

3X_§ 3l —q
a) |- 4:.-2]
b) (-2;-1)
o) [-10]
d; (1;2)
Yka3zarb NpOMEXKYTOK, KOTOPOMY ITPUHAJIEKUT KOPEHb YPAaBHEHUS :
5%.2x=0,017?
) [0:3]
bg (-1;1)
o) [33!
d; (-2;0)

2

6" 2°

Pewmwte ypasHenue: 7 -5* —5*1 =2.573
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1.
2.

x-1 X+1
6. Pemmure ypaBHeHue: (1) + ,Zﬂ =9
z) %)

3-X x=1
7. Pemmute ypaBHEHUE: 67 —(%] +362 =246

8. VYkazarb mpoMeXyTOK, KOTOPOMY MPUHAJICIKUT KOPEHb YPAaBHEHUS:
5x+2 _ X2 5 =0
a) [-25-10]
b) [-5.0
c) [0;2]
d) (510],

9.  Pemmre ypasHenue: 3" — 227 3%+ _92xt =

10. Pemmte ypasrenne: 3% —2-3* —3=0

«Pewenue nocapugmuyeckux ypasHenuii u HepageHcme»
Pemrnre ypaBHEeHKs:

log 2— =0
) 5
logs x+logx9=3

2 _ 2
2log x* =log-,x+3
logs logs x

4 X % =§I09514

log, (2+l0g, (3+ x)? =0
log, x2+5x+6) =1g100

o o1

7. Ig(x2—3x ylg %:0
X

(log,~log,y =0

Pemmnts cucteMy ypaBHEHUN: i

logs+log, y =1

DyHKIUU
«llocmpoenue u ananuz epaghuxos cmeneHHoU QyHKYUU»

Haiitu o6nacts onpeaenenust pyHkimu Y = xl4 4-x2

N306pa3uth 3cku3 rpapuka GyHkuuu Y = X

a) YkazaTh 00aCTh ONMpPEICICHUS ¥ MHOKECTBO 3HAUCHUH (PYHKITUH.
b) BbisicHUTB, Ha KAKUX IPOMEXYTKaX (PYHKITHS yObIBACT.

c) Cpasuuts uncaa Y =(3, 2)_5 u.y= (3\!’5)_5 :
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o1

Pemmnts ypaBHEeHue:

1)V1-x =3; 2)x+2=+3-x; 3)V1-x = x+1;

4)2x+5—-x+6 =1.

. Pemuts HepaBeHCTBO: +/X+8 > X+2.

. Haiitn ¢ynkuuro, ooparnyro k Y = —2X +1; ykazare e€ o6nacTb onpeneiaeHus u
MHO’KECTBO 3HaueHui. Ha olHOM pHCYHKE MOCTPOHTH TpaduKu JTaHHOU (YHKITHH
U QyHKIMH, 0OpaTHON K JaHHOM.

«llocmpoenue u ananuz epaghuxkos nokazamenbHou QYHKYUU»
Kaxkas pyHkuus siBisieTcst Bo3pacTaronieil?

a) ¥=02'
p) V=3

£\
c) y:[ﬁj

dy y=2"
Haiigute 06nacts 3HaueHus Gpynkuun y =3° —6.
a) (—oo;+oo)
b) (0;+oo)
c) [—6;+oo)
d) (—6;+oo)

Pemure ypaBHeHue

81.3* :E

9
-2
a
)
c) 3.2
d) 4.3
Pemnre HepaBeHCTBO 8-2' >4,
a) (_00;2)
b) (OH—oo)
c) [2;+oo)
d) (_00;6).

Onpenenure HanOOIBIIEE U3 YUCE]T.
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3
g \*

«Ilocmpoenue u ananuz epaghuxos nozapugpmuuecxkou GyHKyuu»
1. BBIYHMCIINTH:
log _7+2log 7
1/3

a) 3 V3
0) IogﬁS-Iog 05 3°109 ;8

2. moCTpOHTh rpaduK GYHKUMH: y = |og - 2+ o
log y 2X

log |(x2 +X— 2\|—1
3. PEIIUThL ypaBHEHHE: 4 ) =0

log ,(x-1)

«Ananuz u nocmpoenue epaguxos hynkyuu y=cos X u y=sin x»
1. Haiitu o6nacTh onpeneneHust GyHKIINM:

Bapuanr 1 BapuanT 2 BapuanT 3 Bapuanr 4
2X
y=sinx+tgx ¥ T ———— YV = yJcosx Y = /sinx
2sinx -1
1+cosx

y=2sin2x Y =SINX+X y=x*+ y=cosx—1

2. Haiitn MHOXXECTBO 3HaUYCHUH (QyHKIIUH:
y=1-2sinx ¥ =3—2SiNX y =2cosx+5 y =3sinx+4

y=1-2sin?x y =2c0s?x -1 y =3-2sin’x y = 2c0s* X +5
3.  BbIsicHUTS, SBNsI€TCA I TaHHAsA (PYHKIUS YETHON WIIM HEUETHOM:
y=sinx—x? y=x3—sinx y=(1-cos?x) y =Sin*Xx

2C0S2 1-cosx
y=x21c0sx y =C0S7X YV = 2C08"X+3 y =

1+cosx
4. TloctpoiiTe rpaduk GyHKITUU:
y=3-2cosx ¥ =SINX+1 y =2sinXx+1 y =3cosXx—2

«Ananuz u nocmpoenue epaguros gynxyuu y =19X, y = Clgx »
1. Haiitu obGnacTs onpeaeneHust PyHKIUU

BapuanT 1 Bapuanr 2 Bapuant 3 Bapuant 4

Y= tgx Y = Jctgx

=ctgx +tgx V=
Y=t 2ctgx -1



y=2ctg°X y =ctgdx+x y = x2 +1+tg2x

y =5tgx -1

y=1-1g2x y =3 —ctg2x y = 2tgx + ctg5x y = 3ctgx +tg4x
y=1-2tg?x y = 2tgx —ctgx y = 3— 2ctg 2x y = 2ctg>X +5

2. BoiIcHUTS, ABIISICTCS M JaHHAs PYHKIMS YETHON WM HEYETHOM:

BapuanT 1 BapuanT 2 BapuanT 3 Bapuant 4
y=tgx—x° y=x°—ctgx y=(1-tg4x) y =tg3x
y=X+Ctgx y =—ctg3x y =Cctgbx+5 y = tgx
ctgx
3. Tloctpoiite rpaduk pyHKIIHH:
BapuanT 1 BapuanT 2 Bapuant 3 Bapuant 4

y=3-2ctgx y=ctgx +1 y =2tgx+1 y =tg3x -2

OcHOBBI TPUTOHOMETPUHN
«Tpuzo;%wwempuqecxue moaHcoecmear

.:zg(z?oﬂ - o czg2(360” - o) -1
1-sg?(c-180")  crg(180° + )

1. VYnpocTute BEIpaKeHHE:
1-sin? 22030
2. Brmmcmure 2cos” 150 -1
sin 229 cos8Y + cos 1580 cos 98"
3. Beruucaure it 23" 057 + cos157Y coso7"

4.  Berunenresin 107 sin 307 sin 50 sin 70"

5. IIpeoOpasyiiTe B IPOU3BEACHHUE 5it & — 24f3 cos® 3a+43

«CDOpMy]lbl npu@edeﬂuﬂ, CJHOJICeHUA U ebldumarnusl  mpucoOHOMeEmpu4ecKux
@DyHKYULL, YOBOEHUS, NOJIOBUHHO20 Ved, Y2l08 X U-X..»
Bapuanr 1.
1. VYmpocturte BhlpakeHHE:

(sin 160° +sin 40° Jsin 140° + sin 20° )+ [sin 50° — sin 70° )[sin 130° — sin 110°)
ctgiall—cos2a)® +oos’ 2o

N

YrpocTure BbIpaKeHUeE:
3. Joxaxure

tglm— cf)[l + r.g(g—ﬁ + rx}:sg(i + Ec:rn =tg(2m—a)- cfg(i - Ecr]
TOXIECTBO: 2 2 2

4.  Berucaure: c0s47" +sin 77" - 4Zcos1?’
2ain A cos 3 — s Sy

=cigd
-2
5. JIokaXkMTe TOXKIECTBO: <25 3&+cesda—1

6. IlpeoOpa3yiite B IpousBeaeHHUE: |~ 251 &~ cos2d
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Bapuanr 2.
1.  VYnopocTute BhIpaKeHHE:
(COS 70% + cos 50 :l(cos 210" + cos 290”)+ (cos 40" + cos160° loos 320° — cos 3807 )

2 2, 2
2. Vmpocrute Belpaxenne: 08 &ll+ros2a) gt a
sin [ + 7T) + cos(3m— @) 1

. [ 3;??] [}‘T ]
qn | a4+ — cos| —+a|—1
3. JlokaxHTe TOXKIECTBO: Z 2

sin 377 —sin 53"
4. Bpruucaure: 1-2cos® 41°

Cos

11
cos[3ﬁ— E] +sm[—ﬁ—5ﬁ] = 2cos ﬁcos[ﬂrﬁ—f]
5.  JIoKaXuTe TOXKJIECTBO: 8 18 8

6. Ilpeobpasyiite B mponssenenne; 0 £+2sn38+sm 38

« anou;eﬂue mpucoHomempuiecKkux 6blpaDiC€H1/lZZ))

7c0s%a -5
1. YopocTuTh 0 YHCIOBOIO OTBETA ———5
7sin“o —2

tgo.  1-ctg %

2. YOpOCTUTB JI0 YUCTIOBOTO OTBETA 1= ta  cigd

3.  BbluncauTh [(1+ tg13°)° +(1—t913°)2]'(3032130
4.  Beaucuts Sin? * +cos? Sn +5in? o +C0S2 In

8 8 8 8
(1))
5. Bsruucnuts cos| 2arctg (—1)+2arcsin| —

J)
6. Bpruuciure arcsin 1 arc cos(—ﬁg_ ) +arctg (— \]3_)
2 2

2 cemecTp
DJIeMeHTbl MaTeMAaTHYeCKOr0 aHAJIN3a

«Bviuucnenue npouseo0HbIxX»
1. Haiitu cooTBeTcTBUE MEXAY QYHKIMEH U €€ TPOU3BOIHOM.

1. 2. 3. 4, 5. 6.
C | Jx X 1 _ 1 1
sin? x 1-x2 | 1+x?
7. 8. Q. 10. 11. 12.
¥ arcsinx | g* Sin X 1 a*Ina
1-x?
13. 14. 15. 16. 17. 18.




X" tgx Ig x cosx | 1 arccos x
24k
19. 20. 21. 22. 23. 24.
1 1 | 3i_y= [ X" |log,x |-sinX
xIn10 X
25. 26. 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 (QyHKINU €€ MPOU3BOIHYIO.
[IpousBonnas
Pynkups % 2x -2 COSXSINX CoS(x+2)
X2+ 1
sin(x + 2)
Inx
COS%X
3.  Bpramcnure npon3BOAHYIO (DYHKITHH:
7 5
X 6 X
_ . — . - . — 7 7. — y3
y 7 b y X ) y 10 b y X ) y X + 5
2 5 y 3
y=X; y=4x2+3: y=6Jx+4: VY 2 0% 3
4 4 1
Y=3y2; Y=X7; ¥Y=—__; y= ;Y=
3x° x3 %3
4.  Bpluucnurte Npou3BOAHYIO (PYHKITUU:
~ 2x-3
) Y73 o
y= 4
b) (5-2x)’
1

C) y= 5—2x
5.  Bsruncinre 3HaueHne nponssonnoi Gpyrkmun Y = 2X- 1IN X—X-In49 npu
X=17

. a | 6 | s | r |




13 15
- 2 -

6. BbruncinTe MpOM3BOIHYIO CIOKHON dyHkman Y = Sin? X-log, 5x

0

«l'eomempuueckuii u ouzuueckuti cmMviCli POU3IBOOHOU»
13
1. YrnoBoit Ko3)(HUIMEHT KacaTenbHOl K rpaduKy GyHKImH | (x)=_x"-2xB

w

TOUKe ¢ abciuccor X =1paBeH:
2 1
a)—1: -2 6) 1; r) .
) 0) ~ %3 3
2. Yrinopoi k03ddUIIMEHT KacaTeabHON K TpaduKy QyHKIIUU

. T
y = 2C0S 2X —SIN 4X B TOuKe ¢ abcuuccoi X = 4 PaBeH:

a) 8; 0) 2; 8) —2; r)0

3.  Haiity TaHTeHC yIia HAKJIOHA KacaTenbHOi K rpaduky ¢pyHkimn Y = X* -1 B
TOUKE X, = 3.

4. Jlana pyHkmms f (x)=5+4x —3x*. Haiiiure KOOpJIWHATHI TOUKH €€
rpaduka, B KOTOpPOil yriioBoi Ko GUIIMEHT KacaTeIbHOU K HEMY paBeH -D.

5. K dynkuuu y=2Sin X+ 3C0S X npoBeIeHbI KaCaTENbLHbIE B TOYKAX C

T
X =7

aocimccamMu 7 X, = 3—;‘ . SIBISAIOTCA U 3TH KacaTEJIbHBIC

2 2
MapaJUICIIbHBIMU TIPSMBIMHE?
6. Haiimure yron Mexmay KacqTeIbHOM K rpaguxy gyrxuun f (X)=X% —2x+5

B TOYKE C aDCIIMCCOM X == U OCBhIO abcIucc.
0 2

/. HaiiTu MTHOBEHHYIO CKOPOCTbh MaT€pUaIbHON TOUKU ABMKYILEHUCS 110 3aKOHY
s(t)=2t3 +3t? -6t -1 B MmomeHT BpemeHH t = 2

8. KacarenpHas k rpaduky pyHkmun f (x)= —2x3 —12x% — 23x —8 o0Opasyer ¢
TIOJIOKUTENBHBIM HapaBieHneM ocu abcuuce yron 45°. Haiinure
KOOPAMHATHI TOUKU KacaHUsI.

9. KacarenpHas k rpaduky GyHKImu y = (X —1)? X mapaiiensaa ocuOx, HO HE
coBnaaaet ¢ Hel. Haliqure KoopAMHATHI TOUKHA KaCaHUS.

a 0 B r

|
~
7

7N

a1+
<
.
—

3 | 63 (3%

«IIpumernenue npouz800HOU K NOCMPOEHUIO 2PAPUKOE PYHKYULLY.

1. ®ynknus y=f(x) 3agana rpadukoM. Y KaKuTe:
a) o0yacTh onpeneneHus QyHKINHY,
0) npu Kakux 3HaYeHUsIX X f(x)<-2;
B) MPOMEXYTKHU BO3pACTaHUS U MPOMEXKYTKH YObIBaHUS QYHKLIUU;
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I') B KaKMX TOUYKax rpaduka KacaTelabHbIE K HEMY MapalljieIbHbI OCU a0CIUCC;
1) HauOoJIbIlIee U HAaMMEHbIIIee 3HAYEHUS (PYHKITUH.

2. Tloctpoiite rpaduku GyHKIMH y=X3+6X°+9X | y=1-x.

HMuTerpan u ero npuMeHeHune

«Bviuucnenue unmezcpaiosy

2
JOG+ =~ %3 —1)dx; [( 1 .0 +e3%+6 )dx;
s X3 _ 834X—1 cos? 3x
RS PO L i
x° x+1 {x(1+lnx)'

4
COS X dX; J‘ X35x dX;

I\/3—sin2 X

«Bvruucnenue nnowadeti ceomempuueckux ueyp, 0epanuieHHbIX KPUSOIUHEUHbIM
KOHMYPOM»

HaiinuTe miomanb Gurypsl, OrpaHUueHHON JIMHUSIMU:

y=x+2: y=4-X
y=-X*-4x; y=x+4
y=-X2-4x; y=x+4
y=x2—4x, y=-X?
y=x2+2, y=6x—x

a s wbd e

«Bviuucnenue nymu, VZPOQ()G‘HHOZO MamepuafszozZ I’}’lOllKOIZ, C nomouwvro
urmezcpaia»

1. CxopocTs aBikerus Toukn V =9t —8t (m/c). HaiiTi myTh, IpoiiIeHHBIH
TOYKOM 3a 4-€ CEKYH/bI.

2. JlBa Tena HayaJM BUraThCsl OJHOBPEMEHHO U3 OAHON TOYKU B OJTHOM
HaIpasJICHUU 110 IpsAMOM. [lepBoe Teso ABUXeETCs CO CKOPOCTHIO
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V =6t + 2t (M/c), BTOpoe co ckopocThio V =4t +5(m/c). Ha kakom
PacCTOSIHUU APYT OT Apyra OHU OKaXYyTCs 4epe3 5 cexyH?

3. Teno 6poiieHo ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBLHO BBEPX CO CKOPOCTHIO U =
(39,2—9,8") m/c. HaliTi HanOOJBIITYIO BBEICOTY ITOIbEMA TEIA.

4. Teno nBuxKeTcs IpaMoUHeiHO co ckopocthio V=12 —2t+3 [V =12 +t-2]
(M/c). Beraucauthb myTh, IPOHACHHBIN TEJIOM 33 TPOMEXYTOK BPEMEHH OT
t=1nmot=3 [ort=2 go t=5].

5. Haiitu nyts npoitneHHsiit Tenom 3a 10-10 cekyHy, 3Hasi, 4TO YTO CKOPOCTh

ero npsMOJIUHEHHOro ABMKEHUS BhIpaxkaeTcs Gopmymnoit V =t +4t —2 (m/c).

«Bvluucnenue pabomwi npou3so0uUMOll CUNOM, C NOMOUWBIO UHMESPANAN»

1.

A

o b

[Ipyxuna B cmokoiHOM coctosiHuu umeer muHy 0,2 M. Cuma B 50 H
pactsaruBaer npyxuny Ha 0,01 m. Kakyio paboty Hajgo COBEpIIUTH, YTOOBI
pactsanyTh ee ot 0,22 no 0,32 m?

Kakyto padoty coBepiaer cuna B 10H nipu pactsskeHuu npy>kKuHbl Ha 2 cM?
Cuna B 60H pacrsruBaer npyxuHy Ha 2 cM. [lepBoHauanbHas minHa
npykuHbl paBHa 14 cm. Kakyro paboTy HYy>KHO COBEPLIUTh, YTOOBI PACTSIHYTh
ee 10 20 cm?

Kakyto padoty coBepiiaer cuna B 8 H nipu pactsbkeHun npy>kunbl Ha 6 cm?
Cuna B 40 H pactarmBaetr npyxuny Ha 0,04 m. Kakyro pabGoty Hamo
COBEPIIUTH, YTOOBI PacTIHYTh NpyxuHy Ha 0,02 m?

Teopusi BepoATHOCTEH U CTATHCTUKA, KOMOMHATOPUKA

«Pewenue I’lpOCl’l’lBIjWMX 3a0a4 Ha Onpedeﬂenue BEPOAMHOCNIU C UCNOTIb308AHUEM
meopembl CIO0HCEHUA 6€p0}1n’ZHOCl’I’l€IZ»

1. CkoyibKUMH cIOCOOaMH MOKHO BBIOpaTh B TpyMIE U3 25 CTYyIEHTOB TPeX

YEJIOBEK Ha FOPOJCKYI0 MATEMATHYECKYIO OJIUMIINay?

2. Cpenu 12 xonecHbIX map , 2 mapsl U3HOIIEHBI. CITy4aifHBIM 00pa3oM
BBIOMpatOTCs 4 KoJiecHbIe napbl. HailT BEpOATHOCTB TOTO, YTO Cpeau
BbIOpaHHBIX HE MEHEE 3 HEM3HOILICHHBIX.

3. B Texaudeckoii mabopaTopuu umeercs 6 nudpoBbIX U 4 aHATOTOBBIX MTPUOOPA.

BepositHoCcTh omuOku n3mepenus s mudposoro npudopa pasua 0,95, nis
anasoroso - 0,8. M3aMepenue mpoBOUTCS CITy4aitHO BBIOpaHHBIM IPUOOPOM.

Haiitu BeposiTHOCTH OIIMOOYHOTO U3MEPEHUSI.

«Cnyuannas eenuduna, ee yHKYUs pacnpeoenerusLy
B 3anaue 3am1aHa quckpeTHas ciydaiiHas BeaununHa X . COCTaBUTh 3aKOH

pacrnpe/iesieHus ATON BeTMYUHBI, HAUTH (QYHKIMIO pacripeaeieH s F(X ) "
MOCTPOUTH €€ rpaduk:
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1. Tpu cTpenka aenaroT o OAHOMY BBICTPENy B MUIIEHb. BepoaTHOCTH
NONaIaHKsl B HEE MEePBbIM CcTpesikoM paBHa 0,8; BTopeiM — 0,6; TpeTbUM —

0,5. Cnyuaiinas BenuyuHa X - yycII0 Nonaganuii B MUIIEHD.
2. B maptum u3 50 uznenuit — 5 HectangapTHBIX. Haynauy Gepyt 2 uzaenus.

Cryvaiinas BenmunHa X - YHCIIO CTAHAAPTHEIX JETANEH CPEIN BHIOPAHHBIX.
3. Haynauy BeiOpaHo nByx3HauHOe unciio. CiydaitHas BelUdrHa X - YUCIIO
€IMHMUI] B €70 3aIlHCH.

«Mamemamuueckoe odcuoanue u OUCnepcusi CyYyauHoU GeIUUUHBLY

1. Tlo naHHOMY pacrpeieIeHHIO BHIOOPKH HAWTH MATEMAaTHIECKOE OXKHUIAHHE
M (X )wu mucmepcuto  D(X):

Bapuanr 1
X 1 3 5 7 9
N; 5

Bapuant 2
X; 2 4 6 8 10
n; 2 ) 7 4 8

MHOrorpaHHuKM U KPyrJjble Tejaa

«lIpusma. [locmpoenue ceuenuii, onpedenenue obvema u niowaou ee
NOBEPXHOCUY

3aoaua 1.

Haiinure muronmaas NOBEPXHOCTH NMPSAMON NMPU3MBI, B OCHOBAHUU KOTOPOU JIEKUT
poMO ¢ muaroHanssMu, paBHBIMU 25 1 60, 1 O0KOBBIM pedpoM, paBHBIM 25.

3aoaua 2.

HailiguTe muoniaas O0OKOBOM MOBEPXHOCTH MPABUIIBHON MIECTHYTOJIbHON MPU3MBI,
CTOpPOHA OCHOBaHHUA KOTOpOH paBHa 3, a Beicota — 10.

3aoaua 3.

Haiinmute 60k0BOE peOpo MpaBUIIbLHON YETHIPEXYTOIBHOM MPU3MBI, €CITU CTOPOHA
€€ OCHOBaHHUs paBHa 15, a tutomaap moBepxHocTu paBHa 930

3aodaua 4.

OcHOBaHUEM MPSAMOU TPEYTOJIBHON MPU3MBI CIIYKUT MPAMOYTOJIbHBIN
TPEYroJIbHUK C KaTeTaMu 4 u 6, 60koBoe pedpo paBHO 5. Hailnure 00beM Npu3MBbl.
3aoaua 5.

Haiinure miomniaas 60KOBON MOBEPXHOCTH MTPABUIILHON IIECTUYTOJIBHOM MPU3MBI,
ONMCAHHOM OKOJIO IUWJIMHJPA, paInyC OCHOBaHMs KoToporo paseH 0,03 , a BeicoTa
paBHa |
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«llocmpoenue ceuenuti nupamuowl, onpedenenue 0ovema u niIowaou ee
NOBEPXHOCTUY

1 sapuanm

1. Tloctpouth ceuyeHue TeTpa’zapa, npoxozgsuiee yeped touku K, L u M,
JeXKAIIHUX B TJIIOCKOCTSIX TPaHeH.

2. Hape6pax AB u AD nupamuast MABCD 3amanbl COOTBETCTBEHHO TOUKH P 1
Q — cepenuHbl 3TUX pedep, a Touka R nexut Ha pedbpe MC . Iloctpouts
ceueHue MUpaMubl TNIOCKOCTbIO, poxoasiieil uepe3 Touku P, Q u R.

3. Tloctpouth ceuenue Tterparapa ABCD miockocThio, MpoXOAsiied uepes
touku K, L u N, kotopbie nexaT Ha ero pedpax. (IIpu sTtom moctpoeHue
JOJKHO MPOXOJUTH «BHYTPU MHOTOTPAHHUKAY )

((UuﬂuH()pZ/lll€CK1/l€ CceyeHuA, onpeaeﬂeuue obvema u I’l]lOZ/L{CZaM €20 nosepxHocmu»

1. Tlnomanb 60KOBOM MOBEPXHOCTU MUIMHAPA paBHA 45 , a TUaMeTp OCHOBAHUS
5. HaliuTe BbICOTY IMIJIMHIpA.

2. JlnuHa OKpYXKHOCTH OCHOBaHUS muiauHApa paBHa 1. [Inomans OoxoBoi
noBepxHocTH paBHa 13. HaifuTe BRICOTY IIMIIMHIpA.

3. Pammyc ocHOBaHus LMIMHIpa paBeH 3, BbIcOTa paBHa 6. Haliaute miomanb
OOKOBOI MOBEPXHOCTH IIWJIMH]IPA, IEJIEHHYIO Ha.

4.  JlnuHa OKPY>KHOCTH OCHOBAHUS LIMJIMHJIpA paBHA 3, BHICOTA paBHa 6.
HaiinuTe miomaas O0KOBOM MOBEPXHOCTH IUJIMHIPA.

5. Ilnmomaas oceBoro ceueHus MWIMHAPA paBHa 9. Haiiaute miomans 60KoBoM
IIOBEPXHOCTH LWJIMHAPA.

KoopanHarel 1 BEKTOPbI

«Bexmop 6 npocmpancmeey
1. JlaHbBI BEKTOPHI:

Haiinure:
a) CyMMY BEKTOPOB IOJIB3YSCh TIPABUIIAMH TPEYTOIbHUKA U TTapaIIeIOrpaMmMa;
0) pa3HOCTh BEKTOPOB;
B) BBITIOJTHUTh YMHOKEHHE KaXX10r0 BeKTopa Ha yucia 2; -3; 0,5;
[TocTpoiiTe CymMMy BEKTOPOB, TIOJIB3YSCh MTPABHUIIOM MHOTOYTOJIbHUKA
Haiinure cyMMy BEKTOPOB, MOJIB3YSICh IPABUIIOM TapajuieieuIeaa

AN S

- - -

Yupocture BeipaxkeHne AC+ MK+ KD+CD+ DA+ DM .
Jan pom6 ABCD, cTropona koToporo paBHa 5 cm, a quaronaib AC paBHa § cw,

HAUJUTE UIMHY BEKTOPA BD .

ok wn

«/euscenus»

1. Haiiti KOOpAMHATHI TOYEK, B KOTOpBIE epexoasat Touku  A(0;1;2),
B(3;-1;4), C(1;0;-2)mpm

a) LEHTPAIbHON CHUMMETPUH OTHOCHTEIBHO HaYasia KOOPIUHAT
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2.

b) 3epkanbHOI CHMMETPUHN OTHOCUTEIHHO KOOPAWHATHBIX TUNIOCKOCTEH
C) OCEeBOIl CHMMETPHH OTHOCUTEIBHO KOOPIUHATHBIX OCEH.

Hanbt Toukn  A(2;4;5), B(3;xy), C(0;4;,z), D(5tu). [Ipu kakux
3HAYeHUAX X, Y, Z,t,U 3TH TOYKHU JICIKAT:

a) B INIOCKOCTH, MMapajuieibHOM TuIockocTH — OXY

b) B mIOCKOCTH, MapauIeIbHON TIOCKOCTH ~ OXZ

C) Ha mpsIMOH, mapasienabHoi ocu  OX .

Kakue KoopIuHAThI UMEET TOUKA A, €CJIU TPH IIEHTPATBHONH CUMMETPHUH C
nenTpoM A Touka B(1;0;2) mepexoaut B Touky  C(2;-1;4)?

Kak pacrnonoskeHa miocKocTh 0 OTHOIIEHUIO K ocsiM koopauHat OX  OZ

€CJIM IIPU 3€PKaIbHOM CUMMETPHUH OTHOCUTEIBHO 3TOM IUIOCKOCTH TOYKa
M (2;1;3) mepexoauT B TOuky M1 (2;-2;3)?

Konmponvnas paboma
1 cemecTp

YPaBHeHPISI H HEPpaBE€HCTBAa

Koumponvnaa pabomaNel «Cmenennas, nokazameivbHas u 102apuphMuiecKast

DyHKYUUY»

1. Haiigure 06sacTh 3Ha4eHUs QYHKIUU ) = (6

w N

o o

. Peumre ypasrenne 27

1 \|x—6

ol

. Onpenenvure HAMMEHBLIEE U3 YNCEIT

(e

\2) (2)

. Kakas pynkuus sBisiercs yopiBarorei?

a) ¥=02"
o
c) V=l —
) e
d)y V= 12~
Pemmts ypaBHenue 10gos (3X —1) =-3
Penmuts ypaBrenue 1092 (x +14)+ logz (x +2) = 6

Pernts Hepaserctso 1091 (2x+1)> -2
2
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KoopanHarel 1 BEKTOPbI

Konmponvnasa paboma Ne2 « Bexkmop 6 npocmpancmeey

1. Haiity umHy BekTopa a =51 +4] +3K .
2. Haiitu nuny Bextopa AB ecin A(2;-5:6) B(2;1;-2)
3. Tlpu kakom P Bextopsl a=(P;-3;2) u b=i+2]— Bk nepnenmuxynspup?

4. Haiitu Bextop b xommuneapHsiit BekTopy & =2i— j—k , eciiu ckansgpHoe

[pOU3BeIEHHE BEKTOPOB & U D paBHO 3.

5. Haiiti kocuHyc yriaa Mexy Bektopamu a=(3;4,0) u b= (5;—4;—\/@ .

2 cemecTp

OCHOBBI TPUTOHOMETPHUH

Konmponvnaa paboma Ne3 «Pewenue mpucoHomMempuyeckux YypasHeHuti W
HEPaBEHCTB»

PeH_II/ITe YPRBHEHR 1
sin| 2x—4)— ~5
\ J
2 cos(i—i\zﬁ
(2ny) 2

5. cos 4x+E = —
| 3

7. 2sin2 x+3sinx—2=0
8. cos?2x++f3sinx-cosx=0

JJIeMEeHThI MATEMATHYECKOI0 aHAJIHN3a
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Konmponvnas paboma Ned «llpouzsoonas u eé ceomempudeckuil u uzuieckul
CMBLCY

1. Hammcars ypaBHeHue KacaTenbHol K kpusoii Y = f (X) BTouke X
a) f(x)=x +3X+1 Xy =-1
b) f(x)=cosx X =0.
2. Hammcats ypaBHeHMe KacaTelbHOM K Tpaduky GyHkmun Y = 2X — X ’

TapaUIebHOM OCH a0CITHCC.
3. Haiinure Bce obmue Toukn rpaduka pyskimm Y = X —3X? 1 KacaTebHOMN K

sToMy rpaduKy B ToUKe ¢ adcipecon Xo =0,

4. HaiiTi 00GIIyIO TOUKY KACaTeIbHbIX K rpaduky Y = X> —4X+3, onHa u3

KOTOPBIX KacaeTcs rpaduka B Touke ¢ adcuuccoit 3, a Apyrasi B TOUKE €
abcruccon 1.
5. Teno aBuxkeTcs Mo NPSIMOU Tak, YTO €ro CKopocTh V (m / ¢) u3mMeHsiercs mno

sakonyV (t) =t* =8t +5 Kakyro cKopocTb IpHOGDETET TEJIO B MOMEHT

BpeMeHHM, KOTJIa ero yCKOpPEHHe cTaHeT paBHbIM 12 (m/ ¢?) .

HMuTerpan u ero npuMeHeHune

Konmponvnas paboma Ne5 « Unmeepany
BbluncnuTh UHTETpabl:

1. Haiitu obmmii Bux meppooGpasubix dynkiuu f (X)=3x—1 Ha mpomexyTke
(—o0; +00)

2. BpluucnIuTh UHTETPAJIBL:

X =3¢+2Vx

a)

b)

N
(@}
o
w
[N}
>

d)
e) [(26¢+3)-dx

1
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3.

Bperaucnuts ¢ IMOMOMIBIO OIMPECACICHHOIO MHTETpaJia II0oaib KpHBOHHHCﬁHOﬁ

Tpalelliy, OTpaHNYEeHHOH THHNAM Y = —4X? —16X —15u y = 4x +1.

Yemmuwii onpoc
1 ceMecTp

Yuciia 1 BbIpaKeHU s

1. Kakne umcia Ha3bIBaIOTCS HaTypaJ'II)HBIMI/I? Kakoe o0o3HaueHuE BBCIACHO IJIA

MHO>KECTBA HATYPaJIbHBIX YHCEII?

2. Kakue uncna BXOIAT B MHOXKECTBO IeJbiX uncen? Kakoe o0o3HaueHUE IPUHSITO

IUI TOTO MHOKecTBa?

3. Kakoe MHOKeCTBO Ha3bIBAE€TCSI MHOKECTBOM paqOHAJIBHBIX YHUCCII U KaK 3TO

MHOECTBO 0003HAUaeTCsa?

4. IlepeunciauTe OCHOBHBIE 3aKOHBI JEHCTBUI HaJl pallUOHAIbHBIMUA YHCIIAMH.
5. Kakue oObIKHOBEHHBIE APOOH 00paIatoTCcsi B KOHCUHBIC ISCATHYHBIC?

6.

Kakne oOOBIKHOBEHHBIE JpOOHM BBIPAXKAIOTCS TOJBKO MPUOIMKEHHBIMU
NECATUYHBIMU?

7. Kakue necsTuunble 1poOM HA3bIBAIOTCS O€CKOHEYHBIMU MEPUOIUUECCKUMU?

O 0o

10.

11.

12.

13.

14,

15.

16.

17.

. UTo Ha3bIBaeTCs MEpUO0M OECKOHEUHON IEPUONIECKON ASCATUYHON ApoOu?
. Kakue mepuonnueckue apoOW Ha3BIBAIOTCS YUCTHIMH M CMENIAHHBIMU M Kak

COKpPAILICHHO OHU 3allMChIBAIOTCS?
Kak 3anmuceiBaroTcs Iienble Ynciia U KOHEYHBIC JECATHYHBIE TPOOH B BHJIC
OECKOHEYHBIX MEPUOANIECKUX IpoOei?
JItobass nu  OeckoHewyHasi TepuoAMYecKas JecATUYHAs JpoOb SIBISIETCS
palMoOHaIbHBIM YUCIOM?
Kak o00patuth YHCTYyI0O TMEPUOAMYECKYIO JECATUYHYIO Jpo0b B
OOBIKHOBEHHYIO?
Kak oOpaTuTh CMEIIaHHYIO TEPUOAMYECKYI0 JECATHUYHYIO JpoOb B
OOBIKHOBEHHYIO?
Kakoe wuckmtoueHue mnpencraBisieT coOoil OecKkOHEUHas MepuoaruvecKas
necATHYHas Ipoosb ¢ mepruogaom 9?
Kakue uncna Ha3pIBaIOTCS UPPALIMOHATBHBIMU U KaK 0003HAYAETC MHOKECTBO
UppaIMOHAIbHBIX YUCEN?
Kakue uncna Ha3bIBalOTCS IEWCTBUTEILHBIMU M KaKOE /1T HUX BBEIACHO
o0o3HaueHue?
Yt10o noHUMAaETCS MO A0COIOTHON BEIMUYUHON JEHCTBUTEIBHOTO unciaa?

YpaBHeHUs U HEPABEHCTBA

1.

2
3.
4

CreneHu ¢ KaKUMU IMOKa3aTeJIsIMU BbI 3HaeTe?
[IepeunciuTe CBOMCTBA CTENECHEN.

Jl1s1 Bcex JIM Toka3aTeliell CBOMCTBA OJIMHAKOBHI?
Kak Ha3bIiBaeTcs onepanys HaX0KJI€HUS CTETICHEM?
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5. UYrto Ttakoe norapudm?

6. Ilepeunciute OCHOBHBIE CBOMCTBA JOrapru(MOB.

7. Kax Ha3pIBaeTCs onepanys HaxoXACHUs Jorapudmon?

8. HasoBute MeTo/IbI pelIeHns TOKa3aTeIbHbIX YPaBHEHUN

9. HazoBuTe oTIMYKE CTPOrO M HECTPOTOTO HEPABEHCTB

10. Kakoe ypaBHEeHHE Ha3bIBACTCS TOKA3ATEIHHBIM?

11. CrocoOsbl pelieHus MoKa3aTeNIbHbIX YpaBHEHUN ?

12. Cnoco6pbl perieHus MoKa3aTeabHbIX HepaBEHCTB?

13. Cnoco6s! perenust JorapuMUUEeCKUX HEPABEHCTB M YPaBHEHHIA?

DOyHKUIMHA

Kak HailTi koopAHHATHI BEPIIMHBI TapaOoIIbI?

OT yero 3aBUCUT HaINpaBJICHUE BETBEW mapaboIbl?

[lepeunciure CBOMCTBA CTENEHHOW (PYHKIIMU C HEUETHBIM MOKA3aTeJIEM.

Yro Ha3bIBaeTca 00J1aCThIO 3HAUEHUH (PyHKIUN?

Cdopmynupyiite TeOpemMy 0 pa3lnOKEHUU KBAJAPATHOTO TPEXWICHA HA
MHOKHUTEJIH.

6. OmnwuimuTe alIrOpUTM MOCTPOCHUS Ipapuka KBaAPATUIHON (PYHKIIHH.

7. llepeuncnure cBOWCTBA CTETIEHHON (PYHKIIMH C YETHBIM I1OKa3aTeJIeM.

8. Uro HazbIBaeTcs 00J1acThIO OrpeaesieHust PyHKITUU?

9. Ha3zoBuTe MHOXECTBO 3HAUEHMI CUHYCa, KOCUHYCA, TAHTE€HCA, KOTAaHTE€HCa.

10. Ha3zoBute 3kcTpeMyMbl CHUHYCA, KOCUHYCa, TAHTE€HCA, KOTAaHT€HCA.

11. Kakas ¢pyHKUMS Ha3bIBAETCS MOKA3ATEIBHONU?

12. KakoBa 00y1acTh onpeesieHus ToKa3aTeIbHON (yHKIUHA?

13. Kakumu cBOCTBaMU MOKET 00J1aaTh QYHKITHAS?

14. JlaiiTe onpenesicHrEe BO3PACTAOIICH, YObIBAIOIICH (YHKITUH.

15. Ilpu kakoM ycIIOBUHY TTOKa3aTelibHast PYHKITUS SBISIETCS yOBIBAOIIEH?

16. CpoiictBa norapudmuueckoi pyHkiuu npu a > 1;

17. CpoiictBa norapudmuueckoii pynkiuu npu 0 < a <1;

18. OcHoBHBIE MTpeoOpa3oBanus rpaduKoB JOrapupMUIecKor QyHKIINH.

KoopanHarel 1 BEKTOPbI

gk

OnpeneneHue BEKTOpA.

Kak HaiiTh KoOpauHaThl BeKTOpa?
Onpenenenue paBHbIX BEKTOPOB.
Onpenenenne KOJUIMHEAPHBIX BEKTOPOB.
[Ipu3HaK KOJJIMHEAPHOCTH BEKTOPOB.

YTto Ha3pIBaETCS MOJYJIEM BEKTOpaA?

Kak Haiitn Mmontynb BekTopa?

Kakoii BeKTOp Ha3bIBa€TCs HYJIEBBIM ?

Kaxoi1 BeKTOp Ha3bIBAECTCS €IMHUYHBIM?

10 JIBa onpenenenus CKalIsipHOro MTPOU3BEAEHUS BEKTOPOB.
11. YeMy paBeH KOCHHYC yria MEXIy BEKTOpaMu?

CoNoaR~LDNE

[Ipu3Hak neprneHanuKyIsIpHOCTH BEKTOPOB

107



OCHOBBI TPUTOHOMETPHUU

1. Yo Ha3wpIBaeTCS SAMHUYHON OKPYKHOCTHI0? EqMHIYHBIM pagnycoM?

2. Kakwue HampaBieHUs MOBOPOTA SAUHUIHOTO Paanuyca U3BECTHBI?

3. B kakux egumHUIIAX U3MEPSIETCS YTOJI IOBOPOTA EAMHUYIHOTO paauyca?

4. Yro Takoe yros B oauH paauan? CKOJIBKO MPUOIM3UTEIHHO TPaTyCOB
conepkuT yroi B 1 paguan ?

5. CdopmynupoBath mpaBuiia MEpeBo/ia U3 IPayCHON MEPHI YIJIa B paIuaHHyIO
Mepy U Ha00O0POT.

2 ceMecTp

OCHOBBI TPUTOHOMETPUH (IIPOJOJIKEHUE)
1. OnpeneneHre OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.
2. Yto siBNIsIETCS apTYMEHTOM JUIsl BCEX TPUTOHOMETPUUECKUX (DYHKIUI?
3. OT yero 3aBUCUT 3HAYEHHE TPUTOHOMETPUUYECKUX PYHKIIUN
4. Ilepeuncnute OCHOBHBIE CIIOCOOBI JOKA3aTEIbCTB TPUTOHOMETPUUECKUX
TOXECTB
5. HazoBute GpopMyiy A penieHus: TPHroHOMETPUYECKUX YPAaBHEHUH tg x=a,
ctgx=a, cos x=a, sin x=a.

JJIeMeHTbI MATEMATHYECKOI0 aHAJIN3a

Yrto Ha3bIBaETCS MpUpAIICHUEM apTryMeHTa?

Yrto Ha3bpIBaeTCA MpHpaIieHneM (PYHKINN B TOUKE X,?

Kakas ¢pyHK1MS Ha3bIBa€TCsl HEMPEPHIBHOM B TOUKE?

B kakom ciydyae B JaHHOM TOUYKE (PYHKIUSI TEPIUT Pa3pbiB?

JlaiiTe onpenenieHre NpoOU3BOAHON (DYHKLIUU B TOUKE.

Kakwue cymecTByr0oT 0003HaueHus A1 IpOU3BOAHON GyHKIuH Y=F(X)?

ChopmynupyiiTe HEOOXOIUMOE YCIOBUE CYIIECTBOBAHMS IIPOU3BOIHOM

(GyHKIIUY B TOUKE?

Kakyro pynkuuto HazpiBaroT quddepeHunpyeMoit B TOUke?

9. Yro HazwiBaeTcs audhepeHIupoBaHeM?

10. Ha3zoBute no nopsky Bce onepamnuu, KOTOpble CIeyeT MPOU3BECTH MIPH
BBIUMCJICHUH TPOU3BOJHON MO OMPEECIICHUIO

11. Kak nHaxoaurtcs mpousBogHas ciioxxkaoit yukimm h(X) = g (f(x))?

12. Yrto xapakrepusyeT Npou3BoiHas PyHKIIMHU B TOUKE?

13. YpaBHeHue kacaTenbHOM K rpaduky QyHKIINH.

14. HazoBuTe reOMEeTPUYECKHUI CMBICI MPOU3BOAHON (PYHKIIUH.

15. ChopmynupyiiTe anropuT™M UCCIEeI0BaHUS HEPEPHIBHOW (DYHKIIMHM HA
MOHOTOHHOCTH M SKCTPEMYMBI.

16. HccnenoBanue GpyHKIIMH HA MOHOTOHHOCTD.

17. Touxu s3kcTpeMyMa (PyHKLIHUU U UX OThICKAHHE.

NoakowE

oo

HNHuTerpaJ u ero npumMeHeHue
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11.
12.

0.

Uto Ha3bIBaeTCs MEpBOOOPA3HOM?

Kak ynutaercs 0CHOBHOE CBOMCTBO MEPBOOOPA3HOI?

Kak MOXHO BBIYHMCIIUTH TJIOMIAb KPUBOJIMHEHHOM Tpaneuu Ipyu MOMOIIH
HMHTErpayia?

Yro Takoe ONpeeseHHbIA UHTErpa?

KakoBa ¢popmyna HeroTona-JIerioauma?

KakoBbl OCHOBHBIE CBOICTBA OINpPEACICHHOIO MHTErpasia?

Kak npoBoauTcs 3ameHa NMEpPEMEHHOM B OIMpPEAEICHHOM HHTerpase?
KakoBa ¢opMyna MHTErpUpOBaHMS TIO YaCTSAM B OMPEICICHHOM HHTerpase?
Kaxk Beramcisitorest miomanu ¢uryp?

Kak BbluuCIA€TCS MNPOUAEHHBIM IIyTh MPHU T[OMOIIHA  ONPEAEICHHOTO
uHTerpana?

Kak Bbruucisiercs o0bemM MOTPEOJIECHHON 3JIEKTPOIHEPTUn?

Uto Takoe HECOOCTBEHHBIH WHTErpan?

Teopusi BepoATHOCTEH U CTATHCTUKA, KOMOMHATOPUKA

1.
2.

Uemy paBHO KOJIMYECTBO NEPECTAHOBOK U3 NPA3JINYHBIX HJIEMEHTOB?

Uemy paBHO KOJIMYECTBO pa3MEIIEHUH W3 NPa3Iu4HbIX 3JIEMEHTOB IIO
M3JIEMEHTOB B KaXKJ10M?

Uemy paBHO KOJIMYECTBO COYETAaHUMH W3 NPaA3IMYHBIX 3JIEMEHTOB IIO
M3JIEMEHTOB B KaXXJ10M?

Yem pa3merieHus OTIIM4aeTCsl OT COYETaHUM?

[lepecTaHoBKHU OsMKEe pa3MELIEHUSIM UM COYETaHUSAM?

Yero Bcerna 0oJiblie U3 OAHOTO U TOTO K€ YMCIIa JIEMEHTOB — COUETaHUH,
pa3MELIEHNN UK TTEPECTAHOBOK?

['eHepasibHasi COBOKYITHOCTb U BbIOOpKA.

CratucTryeckoe pacnpeeneHle BbIOOPKH.

[Tonuron u rucrorpamma.

. CTaTucTHyecKre XapakTepUCTUKN BApUALIMOHHBIX PSIOB.
. OLIeHKH TeHepaIbHOW COBOKYITHOCTH IO BBIOOPKE.

. JJononHuTENBHBIE XapAKTEPUCTUKH BaPUALMOHHOTO PAAA.
. [IoHsITHE O IPOBEPKE CTATUCTUYECKUX TUIIOTES.

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

1.

N

ook

Chopmynupyiite nepBbie Tpu aKCUOMBI cTepeomeTpun. ChopMyupyiTe u
JIOKQKUTE CIICICTBUS U3 AKCHOM

Chopmynupyiite onpeaeneHre napaieabHBIX TPSIMON U TUIOCKOCTH.
ChopmynmupyiiTe ¥ JOKOKATE  TEOPEMY,  BBIPAKAIOIIYIO  MPU3HAK
MapaJJIEIbHOCTH IPSMOU U TIIIOCKOCTH

ChopmynupyiiTe onpeeneHue CKpeIMrBaOIMUXCsl MPSIMbIX.

Chopmynupyiite onpeneneHne napauieIbHbIX MITOCKOCTEH.

CKOJIBKO TIJIOCKOCTEH 33/1at0T ABE NEPECEKAIOIINECS IPSIMbIE?

MHOrorpaHHiuKHU M KpyIJble TeJa
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Yo Ha3bIBaE€TCS MHOTOTPAHHUKOM?

UTo Ha3bIBaCTCANPU3IMON?

UTo Ha3BIBACTCANIPSAMOYTOIBHBIM Mapajuieenuneom?

Kak Beruncisercs miomaas NOBEPXHOCTH U 00beM Napaiuienenuneaa?
Kak Bbramcnsiercs miomaas TOBEPXHOCTH U 00BEM MPU3MBI?

YTo Ha3bIBaCTCAMUPAMUION?

Kak Boraucinsiercs 00beM U IUIOIIA b TOBEPXHOCTH MUPAMUIbI?

YTto Ha3bIBACTCAMIHHIPOM?

Kak Beraucisercs 00beM 1 TI0Maab MOBEPXHOCTH MUIUHIPA?

LCoNok~wLNE

Yuciia 1 BbIpaKeHU s
OmnpocHslii uct 1
*  OmnpocHbiii guct 1

Bomnpocsr:

1.Buapl yncen, kak 0003Ha4at0T MHOKECTBO ITUX YHUCEIT?
2.Bunbl ypaBHeHU(Ha3BaHUE U OOIIUIA BU)

3.Bunsl npobeii(Ha3BaHue U TIpUMED)

e  OnpocHsbll aucT 2
Bompocsr:
1. Bunbl kopHen(prumMepsb!)
2. CBolicTBa KOpHEH
3. CpoiicTBa cTenieHei
*  OmnpocHsblii nucCT 3
Bonpocsr:
1. Onpenenenue norapudma
2. Buapl norapugmon
3. CpoticTBa norapupMoB

OCHOBBI TPUTOHOMETPHUH

*  OmnpocHblii ucT 4
Bompocsr:
1. Onpenenenre eAMHUIHON OKPYKHOCTH
2. OmpesienieHre CUHYCa, KOCUHYCA, TAHTEHCA M KOTAHTeHCA
3. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM

DJIEMEHTHhI MATEMATHYECKOr0 aHAJIN3A

*  OnpocHbI JUCT 5
Bompocsr:
1. Onpenenenre npou3BOAHON (PYHKIIMH
2. ®opmyra a5l HaXOXKAEHUS IPOU3BOIHOM Uepes mpeael
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3. HpaBI/IJIa HaxXO0XXACHUS IIPOU3BOJHBIX

I/IHTeI‘paJI H €ro NpUMEHEHUE

OnpocHsIit JIucT 6
Bomnpocsr:
1. Onpenenenre nepBooOpa3zHOl PyHKIIUU
2. [IpaBuiia HHTETPUPOBAHHUS
3. ®opmyna Herotona — JleitOnuna

Teopml BepOﬂTHOCTeﬁ H CTAaTUCTHKA, KOMﬁI/IHaTOPHKa

1.

2.

OnpocHslii act 7
Bomnpocsr:
1. IToHsiTHE BEPOATHOCTH CIIyHYailHOM BEJIMYUHBI
2. Knaccuueckoe onpeiesieHue BEPOSITHOCTH
3. MaremaTudyeckoe OXHJIAaHHE M JUCIEPCHUS JTUCKPETHOM CIydaitHOM
BCJIMYUHBI.

OueHouHble MaTepuaJbl arTecTanun mo Aucuuivinaeb/1.04 Maremaruka

JAu¢pepeHUMPOBAHHBIN 3a4eT— BBICTABIIETCS CPEAHSA OLEHKA 10 UTOTAM
CEMECTPOBOM PabOTHI C OKPYTJIIEHHUEM B T0JIb3y 00yYarOIIErocs.
JIK3aMeH

ITepeueHb BONPOCOB K IK3aAMEHY

Anzebopa u nauana ananusa

1.

ok ow

8.

9.

JemumocTs HaTypanbHbIX uncen. [Ipusnaku nenumoctu. Ilpocteie u
cocTaBHBIC yncia. Jlenenue ¢ octatkoM. Hanbompmmii oOmuii 1enuTens 1
HauMEHbIIIee 00111ee KpaTHOE YUCEII.

PannonanbsHble, MppalOHAIBHBIE YUCIIA, IEUCTBUTEIBHBIC YUCIIA.

Mopyie neHCTBUTENBHBIX YnCEll. PellieHre ypaBHEHUN U HEPAaBEHCTB
KommuiekcHble uncna. /J[elcTBus Hal KOMIUIEKCHBIMH YHCIIAMH.
ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. CBOICTBA KOPHEH.
CrerneHu ¢ pallMOHATLHBIMU U IEUCTBUTEIbHBIMU MTOKa3aTensaMu. CBoiCTBa
crenenen. [IpaBuia 1elCTBUS CO CTENIEHSAMM.

Jlorapudwm yucna. CoiicTBa norapudmos. [lecaTuunbie U HaTypaJbHbIE
JorapupMsl.

OcHoBHOe orapudmudeckoe ToxaecTBo. [IpaBuia nelictBuii ¢ morapudmamu.
Ilepexon K HOBOMY OCHOBAHUIO.

OO6uacTh onpeieNIEeHUs] 1 MHOKECTBO 3HAUYCHUM; rpapuK QyHKIINH

10. IToctpoenue rpadukoB PyHKIUH, 3aJJaHHBIX PA3IMYHBIMHU CIIOCOOAMHU.
11. Onpenenenue u croiicTBa ¢pyHkiuu. O0paTHbIe QYHKITUU.
12. Crenennasi pyHKIUs, CBOMCTBA U rpaduK.
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13.
14,
15.
16.
17.

18.
19.

20.
21.
22,

23.
24,

25,
26.

27,
28.
29.
30.
31.
32,

33.
34,

35.

36.
37.
38.

39.
40.
41.
42.
43.

44,

45.

46.
47.
48.

IToxazarenbHast pyHKLMSA, CBOMCTBA U TpaduK.
Jlorapudmuueckas (pyHKIus, €€ CBOMCTBA U rpaduK.
Tpuronometpuyeckas QyHKIHs Y =C0SX, €€ CBOMCTBA U TpaduK.
Tpuronomerpuueckas GyHKims Y =SiN X, ee CBONCTBA U rpauk.
WppanuoHanbHble ypaBHEHUS U OCHOBHBIE IPUEMBI UX PEIICHUS.

HppanmoHanpHbIe HEPABEHCTBA U OCHOBHBIE IIPUEMBI UX PELICHUS.
Pemienne nokasarenbHbIX yPAaBHEHHM.

x+1 X -1
Pemmnte nokasaTtenbHOe ypaBHEHHUE: 27 +2+27 =28
Pemenne norapudmudeckux ypaBHeHui Buaa log, x =log, b
Pemenne norapudmuueckux ypaBHeHui Buaa log,x=b.

PemmTs norapudmudeckoe HepaseHcTso: 109 y (X —1) > -2
3

EnnHnyHas okpy)HOCTb. [I0BOPOT TOUKM BOKpPYT Hadajia KOOPAUHAT.
PannanHbIil METOL U3MEPEHHUs YIVIOB BPAILLICHUSA U CBSI3b C IPAJLyCHONU MEPOH.
Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA, KOTAHT€HCA OCTPOTO YyIJIa.
OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBA U €TI0 IPUMEHEHUE IS
BBIUMCJICHUS] 3HAUEHUH TPUTOHOMETPUUECKUX (QYHKIUI 110 OJHON U3 HUX.
DopMyJIbl IPUBEACHUS.

@opMyIIbl CIIOKEHUS U BBIYUTAHUS CUHYCOB U KOCUHYCOB.

@OopMyIIbl YABOCHHS.

@opMyJIbl IOJIOBUHHOTO YIJIA.

CuHycC, KOCUHYC M TaHT'€HC YTJIOB X U-X.

Pemenne ypaBHeHUsCOS X = a . APKKOCUHYC.

Pemenne ypaBHeHHs Sin X = a. ApKCHHYC.
Pemenne ypaBHeHus tgx =a uctgx = a.ApKkTaHreHc. APKKOTaHI€HC.

PemuTe TPUrOHOMETPUUECKOE ypPABHEHHUE: (1— 2sin X)( 3+ ZCOSX) =0

[TpousBoaHas creneHHoM QyHKINN

[IpaBuna nuddepenurpoBanus

[TpousBoaHbBIE TOKA3ATENBHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKOM
(GyHKUIHH.

['eoMeTprueCcKnil CMBICIT TPOU3BOJHOM.

YpaBHEeHHE KacaTeIbHOM.

Bo3spacranue u yObiBaHue GyHKIIMH.

DKCTpeMyMbl QyHKIIUH.

HccnenoBaTh PyHKIHIO C TOMOIIBIO TPOU3BOJTHON U OCTPOUTH Tpaduk

dynknun: Y = 2x3 —3x?
[TepBooOpa3zHas, MpaBJla HAXOKACHUS MePBOOOPA3HBIX.

Beruuciute naterpat: I (X2 + 4x —1)dx
1

®opmyna Herotona-JleliOnuna.
Brruuciienue miomanaen ¢ mOMOIIbI0 UHTETPAJIOB.
OCHOBHBIE MTOHATHS KOMOUHATOPUKH.
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49.

50.
51,
52,

CoNoOR~LDE

12.
13.
14,

15.
16.

17.
18.

Cayuaitnsle coObiTus. BepostHocTs. Kitaccuueckoe onpezenenue
BEPOSITHOCTH.

Teopemsl CII0KEHNS U YMHOXKEHUS BEPOATHOCTEM.

CrnyualiHas BeJIMYMHA, €€ (PYHKIUS paclpeeIeHHs.

DneMeHThl MaTeMaTH4eCKOM cTaTuCTUKU. [IpencraBnenue faHHbIX (TaOIUIbL,
auarpammbl, Tpadukn), reHepaibHasi COBOKYITHOCTb, BEIOOpKa, CpeiHee
apudmernyeckoe, Mearana. MaTeMaTuuecKoe OXKHUIaHNUE U TUCTICPCHS
CJIy4alHOM BEJIUYHUHBI

T'eomempus
AKCHOMBI CTEpEOMETPUH. B3auMHOE pacronoKeHHe NPSIMbIX B IPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEW B POCTPAHCTBE.
[leprieHIUKYIJISIPHOCTD MPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE.
[Ipu3Hak NepreHIuKyJISIPHOCTH MPSIMON U MJIOCKOCTH.
Teopema o TpEX MEPIECHAUKYIAPAX.
Yroa Mex1y nIpsMOU U IIJIOCKOCTBIO.
Yron Mexay miI0CKOCTSIMH.
[IoHATHE MHOTOTPAHHUKA, €0 SJIEMEHTBHI.
VYkaxute BepHYyI0 (popMyny Juisl HAXO0XKICHHUS 00bEMa MPSIMOUN MPU3MBI:
a)V =a-be)v =a%e) V=S,-h

. [IpsIMOYTOJIBHBIN MTapaJIeNeUIE ], €0 CBOKNCTBA.
11.

CeueHus pU3MBbI, IUIOMIA/Ib €€ MOBEPXHOCTU. OO0bEM MPAMON U HAKIIOHHOU
IIPU3MBI.

[Mupamua, ee aneMenTsl. OObEM U IIIOMIAAb IOBEPXHOCTH MTUPAMMU/IBI.
Humuaap, ero anemMeHTsl. O0beM U TIOLIAAb MOBEPXHOCTH LHUIUHAPA.
[loHATHE BEKTOpA B MPOCTpaHCTBE. PaBEeHCTBO BEKTOPOB. CIOKEHHE U
BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

Komrutanapusie BeKTOpsal. Pa3inoxkeHne BEKTOpa Mo TpeM HEKOMILTIaHAPHBIM
BEKTOpPAM.

CkaysipHOE POU3BEICHNE BEKTOPOB.

YTrioB Mexay NPSAMBIMU U IUIOCKOCTSIMU.

JIBrxenus. LlenTpanbHas, oceBas U 3epKanbHasg cummeTpus. [lapannensbHslil
IIEPEHOC.
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Ooépa3zey IK3amMeHayUOHH020 Oulema

AMUNAKT — ¢pumman IBI'YIIC B r. CBoGoanom, IICITO-CMY

[TIK
0011e00pa30BaATENBHBIX U

o01enpodecCHOHATIBLHBIX

T CITUTUTAH
2 ceMecTp

2021-2022 y4ebHbIii roa

IK3aMeHAIMOHHBIN OMJIeT
Ne 1
b/1.04 MaremaTuka
JUISL CTIEIMAJIbHOCTHU

31.02.02
«AKxymepckoe neino»

«Y TBEpKIAIO»
[Ipencenarens TTLK
Bunuesa T.B. /
« » 2022r

x+1 X x-1
1. Pewnts mokasatenbHoe ypaBHenue: 2 +2 +2 0 =28

2. Pemmts norapudmudeckoe HepaBeHCTBO: 100 ; /(X -1)>-2
3

3. Pemnts TpuroHOMeTpHuecKkoe ypasuerue: (1 2in X)( d+ ZCOSX) =0

4. WccnemnoBath (YHKIMIO C IIOMOLIBIO IIPOM3BOAHOM M MOCTPOMTH Ipaduk
dynkiun: Y = 2x3 — 32

0

5. BLIYMCIMTL HHTETPAL: J(XZ +4X —1) dx

-1

6. Ykaxute BepHYI0 (PopMyIy 75l HAXOXKIEHUSI 00bEMA MPSMOI MPU3MBI:

a)V=a-beg)V =a?z) V=S -h

CocraBw nipenoaaBareis, bunyesa T.B. /

TecToBble 3agaHusA. OUEHKA M0 Pe3yJIbTaTaM TeCTUPOBAHMS
IIpumepHble 3anaHus TeCTA:

2
1. Vnpocruts seipasenne: 109,18—10g 2+ 5loge

Bapuantsi otseros: 1) 10952 2) 0 3) 4

X—2
2. Peuuth HepaBeHCTBOZ(E) > —

1 1

8

4) —log ;2
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Bapuanter otgeros: 1) (5;40)  2) (—0;5)  3) (—0;1) 4) (1;+)

o

2 2

3. VmpocTtuth BeIpaxkeHue: 2C0S° — —cosa —1
2

[0 . 2 QA
Bapuantsl 0TBeTOB: 1) 2cos? 5 2) 2sin ) 3) 2 4) 0

4. VYKaxuTe NpoOMEXYyTOK, KOTOPOMY MPUHAIICKUT KOPEHb YPABHECHUS:

log (x-2)=3
Bapuants orseros: 1) (10;13) 2) (9;13) 3) (5:7) 4) (7,9

. x-1
5. Haiitu obnacts onpeneneHus GyHKuuu: Y = i1

Bapuante! otBetos: 1) (—00;—1)U[1;+OO) 2) (—oo;—l]u(1;+oo)

3) (-;-1)u(L;+w) 4) (-1:1]
va
6. YnpoctuTs BblpaxkeHune: —r
a 2
1

1
Bapuantsl otBeToB: 1) 4/; 2) (1/8.T 3) @ 4) {‘/aT

7. Pemmutn Hepasenctso: 10gs (2x +3) > logs (x-1)

Bapuants! oTBeTOB: 1) (l;+00) 2) (0;+oo) 3) (—4;1) 4) (—4;+oo)

8. Pacmonoxure B HOpsaKe Bo3pacTaHus BeauuuHel: @ =Sin 207, b =sin390°,

¢ =sin370°
Bapuanter oteeros: 1) @,b,C 2) a,cb 3) ¢c,ab 4) b,c,a

9. CocTaBuTh ypaBHEHHe KacaTebHOH K rpaduky dynkmun Y = 3X° —2X+18

Touke X=-1. BapuaHTbI OTBETOB:
1) y=8x+2 2) y=-8x+14 3) y=-8+2 4) y=6x-1
10. B npsimoyronsaoMm mapasuienenurneae ABCDA1B1CiD:1 yron £BCiB1 =55°,

Haiit yron mexay npsmbimu C1B u AA1.
Bapuants otBetos:1) 90° 2) 35° 3) 55° 4)125°
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CooTBeTcTBHME MEXAYy OalbHOU

CUCTEMONI M CHCTEMOM OIIEHMBAHUA IIO

pe3yibTaTaM TCCTUPOBAHHNA YCTAHABIMBACTCS IMOCPEACTBOM CJICI[YIOHICﬁ Ta6JII/IIlI>IZ

OOBbexT [Toxazarenu
OLICHKHU OILICHUBaHUS YpoBeHb
Ouenka
pe3yIbTaToB pe3yIbTaTOB 00yUCHUs
oOy4eHus
60 6amnoB u MeHee | «HeynoBreTBOPUTEITHHO Huzkwuit ypoBeHb
74 — 61 GamoB «Y IOBJIIETBOPUTEIBHOY [Toporosslii ypoBEHB
OOyuaromuics 84 — 75 Gamnos «Xopouio» [ToBbIlIEHHBIN YPOBEHB
100 — 85 6annos «OTANYHO Bricokwuii ypoBeHb

OueHka oTBeTa 00y4aromerocss Ha BONMPOCHI IK3aMEeHAIMOHHOT0 OnJIeTa

CopeprkaHue Kbl OLIEHUBAHUS

DJIEMEHTHI
OLICHUBAHU HeynosnerBopurensHo | Y A0BIECTBOPUTEIHLHO Xoporo OTin4HO
COOTBETCTBUE
OTBETOB
ITonHoe HECOOTBETCTBHE 3HaunTEILHEBIE He3naunrtenpHrie ITonnoe
(bopMyIupOBKaM
10 BCEM BOMpPOCaM MOTPEUTHOCTH MOTPEITHOCTH COOTBETCTBHUE
BOITPOCOB
(3amanuit)
Crpykrypa,
IIOCJIEJOBATEIBHOC
Tb ¥ JIOTUKA CoOTBETCTBHE
3HAUUTENLHOE HesznauntensHoe
oTBeTa. YMEHUE ITosmHOE HECOOTBETCTBUE KPUTEPHIO TTPH
HECOOTBETCTBUE HECOOTBETCTBUE
YETKO, ITOHSITHO, KPUTEPHIO. OTBETE HA BCE
KPUTEPHIO KPUTEPUIO
rPaMOTHO U BOIIPOCHI.
¢BOOOIHO U3IaraTh
CBOU MBICIIH
ITonHoe
COOTBETCTBHE
YMeHue yBsi3bIBaTh JTAaHHOMY
TEOPHIO C YMmenue cBs3aTh KPUTEPHIO.
o YMmeHue cBs3aThb
MIPAKTUKOM, YMeHHe cBA3aTh Borpockl Teopur | CrocoOHOCTH
. BOIIPOCHI TEOPUHU U
B TOM YHCJIE B TEOPHIO C IPAKTUKOU Y TIPAKTUKH B WHTETPUPOBATH
MIPAKTUKA
o0acTu paboThI HE MTPOSIBIIAETCS. P OCHOBHOM 3HAHUS U
MIPOSIBIISIETCS PEKO.
npodeccrnoHanbHO MPOSIBISETCSL. MIPUBJICKATH
it paboTHI CBEICHUS U3
pa3IMYHBIX

HaY4HBIX cep

[Tpumeuanue: UTOroBas oleHKa popmMupyeTcs Kak cpeaHss apupmeTniecKas pe3yibTaToB
JJIEMEHTOB OLIEHUBAHUSA
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