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1. CTpyKTypa BCTYNUTEIbHOH 3K3aMEHAIMOHHOH PadoThI

Ha BhImonmHeHHE BCTYNUTENBHOW 3K3aMEHAIMOHHOM paboTel oTBoxuTcs 2 daca (120
MUHYT). BerynurenbHas sk3aMeHallMoHHas pa®oTa BkitouyaeT B ce0s 20 TECTOBBIX 3aJjaHUH,
pa3IMYaroLIUXCs 110 COAEPKAHUIO U YPOBHIO CJIOKHOCTH.

B sKx3amMeHannoHHol paboTe npeu10KeHbl ClIeAYIOLIME PA3HOBUAHOCTH 3aJaHUMI:

— 3aJJaHHUs OTKPBITOTO TUIA HA 3aIMCh CAMOCTOSTENIFHO C(OPMYITMPOBAHHOTO MTPABUIBHOTO
otBeta. OTBET Ha 33/1aHUs JAETCS COOTBETCTBYIOIEH 3aMMChIO B BUAE HU(DPHI (YKcia) Ui
cinoBa (HECKOJBKHX CJIOB), TOCIIEeIOBaTeIbHOCTH LHU(p (Wmcen), 3amuMcaHHBIX 0e3
poOesIoB, 3aNATHIX U IPYTHUX JIOTIOJHUTEIEHBIX CHMBOJIOB;

- 3aJJaHMs Ha BBIOODP MIPABUIIBHOIO OTBETA U3 MPEJIOKEHHOIO IIEPEUHS OTBETOB.
Hacrosmmas nmporpamma cocTaBiieHa Ha OCHOBE 00pa30BaTEIbHOTO CTaHAAPTAa CPEIHEro

npo(hecCHOHATLHOTO 00pa30BaHUsI.

Abdumypuenm 0onxcen:

3HATh:

- OCHOBHBIE MaTeMaTU4ecKkue (OpMyJbl, IOHATHS, 3aBUCIMOCTH U 3aKOHBI;

- YMETb!

- BBIIIOJHATh JACUCTBUS HAJ YUCIAMU U YHUCIOBBIMU BBIPAKEHUSIMU; MPEOOpPa3OBHIBATh
OyKBEHHBIE BBIPAKCHUS; IIPOU3BOJUTH ONIEPAIIIH HAJl BEKTOPAMH (CI0KEHUE, YMHOKEHHE
Ha YHUCII0, CKAISIPHOE MPOU3BEICHHUE), MATPUILIAMU; BBIYUCIATH ONPEACITUTENH;

— pelarh ypaBHEHUs, HEPaBEHCTBA, CUCTEMBI (B TOM YMCJIE C TapaMeTpaMH) U UCCIIEI0BATh
WX pEIICHHS;

- [10JIb30BaThCsl COOTHOLICHUSAMH U (hOpMYJIaMH, COJEpKAIUMH MOIYJIH, CTEIIEHU, KOPHH,
norapupMuUecKue, TPHrOHOMETPUUYECKUE BBIPAXKECHUS;

- uccienoBarb (YHKIMH, B TOM 4YHCI€ C HCHOJIb30BaHUEM AUPPepeHInanbHOro
UCYMCIIEHUS; CTpOUTh Tpaduku (QyHKUMNA, YuTaTh Trpa@uKku QYHKUMHA, AenaTh
00OCHOBaHHBIE BBIBO/IbI; HAXOAUTh MEPBOOOPa3HyI0 (YHKINHU, 3HATh OCHOBHBIE METO/IbI
MHTErPUPOBAHUS, BEIYUCIISTH IIJIOMAAN KPUBOIMHENHBIX Tpalelui;

- IIPUMEHITh TE€OMETPUYECKHE 3aKOHOMEPHOCTU IIPH pELIEHMHM 3a1ad IUIAHUMETPHH,
CTEpEOMETPUN U AHAJUTUYECKONM T€OMETpUH; 3HAaTh ypaBHEHUS OCHOBHBIX JIMHUHM Ha
IJIOCKOCTH, MJIOCKOCTEHN U MOBEPXHOCTEN B MIPOCTPAHCTBE;

- IPUMEHATh 3JIEMEHTHl JIMHEHHON anreOpbl, MaTPUYHOIO aHaJIW3a, MAaTeMaTHYeCKOIro
aHaJIN3a U TEOPUH BEPOSTHOCTEN K PEIICHUIO 3aa4 IPAKTUYECKOIO XapaKTepa,

- pemate KOMOMHATOPHBIE U BEPOSITHOCTHBIE 3a/1a4M, IPUMEHSATh CTATUCTUYECKUE METO/IbI
JUISL aHAJTIM3a TOJTyYEHHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX

— COCTaBJISATh MAaTEMAaTUYECKUE MOJIEJIN U UCCIIEIOBATh UX, UCXOJI U3 YCIIOBUS 3aauu.

2. OcHoBHbBIE pa3ae/ibl JUCHUIIIHHBI
1. Anzeopa

HatypanbHble, nensle, panyoHaibHble U AecTBUTENbHBIE uncia. [IponenTtsl. Monyns
YHClla, CTENEHb, KOpeHb, apupMeTudyeckuil kopeHb, jorapudm. YuciaoBble U OyKBEHHbBIE
BbIpakeHUs. PaBeHCTBa M TOKJecTBa. YpaBHEHHE, HEPABEHCTBA, cucTeMa. Apudmernueckas u
reoMeTpHuuecKas Mporpeccuu.

@opMysbl COKpAIIEHHOIO YMHOXeHus. DopMylia KOpHEH KBaJpaTHOIO YypaBHEHUS.
Teopema 0 pa3noXKeHUU KBAJIPATHOIO TPEXUJIEHA HA JTMHEHbIe MHOXUTENU. Teopema Buera.

CpolicTBa cTeneHeW C HaTypaJbHBIMM U LENbIMU IOKazareiasmu. (CBolicTBa
apudmeTnuecKux KopHeil n-it crenenu. CBONCTBA cTeNeHel ¢ palioHaIbHBIMU TOKA3aTESIMH.

OcHoBHOe norapumuyeckoe ToxaecTBo. Jlorapupmbl Tpou3BEAEHUS, CTENEHH,
yacTHOro. opmysa nepexoga K HOBOMY OCHOBAHUIO.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YyIjla. ApPKCHUHYC, apKKOCHUHYC, apKTaHIEHC,
apKKOTaHreHc 4uciaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXAeCTBO. (DOpMyInbl NpUBEICHUS,
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CIIOXKCHHMSI, ABOWHOTO M IOJOBHHHOIO apryMEHTa, CYMMBI M Pa3HOCTH TPUTOHOMETPHUYECKHX
¢ynkuunii. BeipaxkeHne TpUrOHOMETPUIECKUX (DYHKIMA Yepe3 TAaHT€HC MTOJIOBUHHOTO apryMEHTa.
[TpeoOpa3oBanHue NpoU3BEIEHHUS CHHYCOB U KOCUHYCOB B CYMMY.

@OopMyIIbl PELICHUN POCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

2. TI'eomempusn

Jly4, oTpe3ok, JioMaHasi, yroj. BeIyKiiblii MHOTOYTOJIbHUK.

OxpyxHOCTb U KpyT. Paauyc, xopaa, amamerp, kacarenbHasi, ceKyas. Jlyra okpy>KHOCTH
1 KpyroBoi cektop. LleHTpanbHbIi U BIMCAHHBIE YTJIbI.

MHororpansuku. Tena BpameHus.

PaBencTBo u mogodue guryp. Cummerpusi.

Kacanue. BniricanHble 1 onucanHbie GUTYpPHI HA TUIOCKOCTH U B TIpocTpaHcTBe. CedeHue
(burypsl MIOCKOCTHIO.

Benuuuna yrna. [InuHa oOTpe3ka, OKPYXHOCTH M AYI'M OKpyXHOcTH. Ilnomanp
MHOTOYTOJIbHUKA, Kpyra ¥ KpyroBoro cexropa. [lnomaas moBepxHOCTH 1 00bEM MHOTOTPaHHUKA,
LIWIMH]Ipa, KOHYca, 11apa.

Koopnunatnas npsimasi. HucinoBble MPOMEKYTKH. J{ekapTOBbl KOOPAMHATHI Ha IIIOCKOCTH
U B IIPOCTPAHCTBE.

3. Mamemamuueckui ananus

OyHkius, ee o0nacTe onpeneneHus W obnacTh 3HaueHUil. Boszpacranue u yObiBaHue,
NEPUOIMYHOCTh, YETHOCTh M HEYeTHOCTh. | paduk ¢ynkumu. Hambompiiee n HauMeHbIEe
3HA4YeHUs PYHKLUU.

[Ipocreiime snementapHbie (GyHKUMM (TMHEWHAs, CTCTICHHAS, Jorapu(Muueckas,
nokasaresbHas, TPUTOHOMETpUYecKas, 0OpaTHasi TPUTOHOMETpUYECKast), UX CBOMCTBA.

[Ipenen ¢pynkuuy B Touke U Ha OECKOHEUHOCTHU. beckoHeuHO Oosblnne U 0ECKOHEYHO
Masible (pyHKIUU. DKBUBaNeHTHbIE (YHKIMU. OCHOBHBIE NMPHEMbI TOMCKA MPEeNoB (YHKIUU.
HenpepriBHbIE B TOUKE U HA MPOMEKYTKE PYHKIMH, TOUKH pa3pbiBa.

ITonsTne IIPOU3BOJHOM. IIpousBogHas CTEIEHHOU (GyHKIMH. IIpaBuina
muddepennmponanus. [IponsBoanble 3neMeHTapHBIX (QyHKIUN. ['eomerpuueckuii, puznueckuit
CMBICJIBI IIPOU3BOIHOM.

Bozpactanne u yObiBanue (yHKuuMiA. OkcTpemyMbl. I[lprMeHeHHEe NpPOU3BOIHBIX K
HOCTPOCHUIO T'paUKOB (YHKIMH. IIpumeHeHne npou3BOAHOM — mpaswio Jlomuras.
Huddepenunan GyHKIUH.

[lepBoobOpasznas ¢yuknuu. HeompeneneHHbI WHTerpan. BelumcieHune mpocTenimmx
uHTerpasioB. TabmuuHOe MHTErpupoBaHuE. MeToAbl MHTErpUPOBAHUA: 3aMEHa MEepEMEHHOU B
HEOIpeIeIEHHOM MHTEerpajie, BBeIeHUe 1o/l 3HaK AuddepeHnnana, HHTErpupoBaHUE MO YaCTSIM.

[Tonsitue onpenenennoro uHrerpana. ®opmyna  Hetorona — JleitOuuna. Beruncnenue
IUIOINAACH TUIOCKUX UTyp.

4. Juneitnas anzeopa

Martpunpl. Buael martpui, pasmMep MaTpuipl, paBeHCTBO MaTpuil. Onepamuu Haj
MaTpULIAMU: CJIOXEHUE, YMHOXEHHE Ha YHMCIIO, TpaHCIOHUpoBaHue. CBOMCTBa olepanuii Haj
MaTpulaMy. YMHOKEHHE MaTpHI], CBOMCTBA YMHOXKEHMsS MaTpull. Bo3BeneHne maTpuilpl B
HATypPaJIbHYIO CTEIIECHb.

Onpenenurenu KBaipaTHbIX MaTpuil. CBOKCTBA onpeaenuTeneii. MeToabl BBIYUCICHUS.

CucTeMbl TMHEWHBIX aNreOpandyecKux YpaBHEHUI U UX MaTpUYHasl 3aMUCh.

O6parnas Marpuiia. MaTpuuHsbIii crioco0 pemeHus cucteM ypaBHeHuid. Meton Kpamepa
pELICHHs CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH.

S. Dnemenmul 6eKMoOpHOIU anzedpul



Bexkrtopsl. BekTopHoe npocTtpaHcTBO. JIMHEHHAss 3aBUCUMOCTh M HE3aBUCHUMOCTh CUCTEM
BEKTOpOB. ba3uc BEKTOpPHOro IMpocTpaHCTBAa M KOOpPAMHATHI BekTopa B Oasuce. Ilepexon k
JIpyromy 0asmucy.

JIuneliHble omlepauuy HaJ BEKTOPaMHM M MX CBOMCTBA. JIMHEHHBIE oOmnepauuu Haj
BEKTOPAaMHU B KOOpAUHATAX.

Henunelinble onepauuu Hajg Bekropamu. CKalsipHOE IPOU3BEJIEHUE BEKTOPOB U €r0
CBOMCTBAa. BeKkTOopHOE MNpou3BEIEHHE BEKTOPOB MU €ro CBOMCTB. CMenIaHHOE IPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA.

6. dnemenmol ananumu4ecKou ceomempuu

VYpaBHEHME JINHUU HA IUIOCKOCTH. YPaBHEHHUE IOBEPXHOCTU M JIMHUU B IIPOCTPAHCTBE.
IIpsimas Ha TUIOCKOCTU. PaziimyHble ypaBHEHUS IIPSIMOM HA IVIOCKOCTH. YTOJI MEKY NIPSMBIMU Ha
IUIOCKOCTH. YTOJI MEXAY IUIOCKOCTSIMU B IIPOCTPAHCTBE. Y paBHEHUS NMPSMOU B IIPOCTPAHCTBE,
B3aUMHOE pacCIOJIOKEHUE MPAMBIX B IPOCTPAHCTBE. B3auMHOE pacronokeHue NnpsMou u
IUIOCKOCTH B IIPOCTPAHCTBE.

PaccrossHne Mexnay IByMs TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. KoopauHaTel
CEpeIUHBl OTpe3Ka, KOOPAUHATBI TOUKH, AEIAIIEH OTPE30K B 3aJaHHOM COOTHOILIEHUHU.

[Ipu3Hakyu mnapajuleIbHOCTH MPSAMBIX Ha IUIOCKOCTH, B MHpocTpaHcTBe. lIpu3Hak
NapaJuIeIbHOCTH IIPSIMOM U TNIOCKOCTH. [IpU3HaK napamieabHOCTH INIOCKOCTEH.

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U INIOCKOCTH.

Kpussie BTOporo nopsaka.

7. dnemenmol meopuu 6epoOAMHOCMEN U MAMEMAMUYECKOU CINAMUCMUKU
®daxTopuan. dneMeHTbl KoMOUHAaTOpUKH. [IpaBuiia CyMMBbI U IPOU3BEICHMUSL.
®opmyIibl KOMOMHATOPHUKH (C TOBTOPOM U 0€3): IEpPEeCTaHOBKH, pa3MeIlleH s, COUETaHusl.
CrnyyaitHble cOOBITHS, BUIBI CITy4aiiHbIX cOObITHI. [loHas rpynmna coObITHIA.
MareMaTHuecKoe ONMCaHue CIIy4aiiHbIX sIBIEeHUI. BeposaTHOCTH 31eMeHTapHBIX COOBITHH.
Krnaccuueckoe, cTaTuCTHYECKOE U TEOMETPUUYECKOE ONPEIETICHUS BEPOSITHOCTH COOBITHS.
CrnoxeHne 1 yMHOXKeHUE coObITUI. Teopembl 0 CyMMe U TPOU3BEACHUU BEPOSITHOCTEH.
dopMyta MOTHON BEPOATHOCTH, (hOpMYyJia TUIIOTES.
IToBTOpHBIE HE3aBUCHMBIE HcTibITaHUs. Cxema bepHymm.
CrnyyaitHble BeIMUrHbL. YHUCIOBBIE XapaKTEPUCTUKH CIyYalHbIX BEJIUYHUH.
DneMeHThl MaTeMaTHYeCcKol cTaTucTUkK. BoiOopka. Bapuanmonnsiit psa. [lokasarenu
BApHALIAH.



IIpumepHbIe 3a1aHUA
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4, Kpurepun oueHuBaHMs TECTOBBIX 3aIaHUM

BHuMmatenpHO MpounTanTe KaXxa0e 3aJaHue U MpeiaraeéMble BApUAHTHI OTBETA, €CJIM OHU
umerotrca. OTBevaiiTe TOJIBKO MOCIE TOTO, KaK BbI IOHSUIM BONPOC M NPOAHAIU3UPOBAIU BCE
BapHUaHTHl OTBETA. BhIMonHsANTE 3a7aHus B TOM HOPsIKE, B KOTOPOM OHH JaHbl. Ecimu kakoe-To
3aJlaHME BBI3BIBAET y BAC 3aTpyAHEHUE, pornyctute ero. K nponyieHHsM 3a1anusM Bel cmoxere
BEPHYTbCS, eclii y Bac ocraneTcst Bpems.

ITpu BBIOJHEHUH 334aHUN MOKHO IOJIB30BATHCS YEPHOBUKOM. 3allMCU B YEPHOBUKE HE
YUUTBIBAIOTCS MIPU OLICHUBAHUU paboThl. bamibl, noaydyenHnsie Bamu 3a BBINONIHEHHBIC 3aJaHMUS,
cymmupytotes. [locrapaiitech BBIIOJIHUTh KaK MOKHO OOJIbIIE 3a/laHUi U HaOpaTh HauboJbLIee
KOJINYECTBO OaAJIJIOB.

BepHoe BbINIONHEHME KaKAOrO 3aJaHus OLEHHMBaeTcs B 5 OauioB. MakcumanabHOE
KOJIMYECTBO OayuioB 3a Bcio padory — 100.

Pe3ynpTaThl BCTYNHUTENBHOTO UCIIBITaHKS OlleHnBatoTcs 1o 100-6annpHOM 1Kae.

3a KaXJ10€ BBITOJHEHHOE 33JJaHie HAYUCIISIOTCS NepBUYHbe Oaynibl. [lepBrunHble Gayibl
CYMMUpPYIOTCS U cooTHOCATCA co 100-0amnpHol mkanoil. CymMMa nepBHYHBIX 0aJ/I0B 3a BCe
NpPaBWJIbHO BbINOJHeHHbIe 3agaHusi no Marematuke — 20. MUHHMAJIBHBIM
MOJIOKUTEIbHBIM Pe3yJIbTaTOM SIBJIsIeTCSl HA00p 7 MepBUYHBIX 0AJ1JI0B, YTO COOTBETCTBYET
35 6aanam no 100-6anabHOM cucTeMe.

Ixana nepesoaa B 100-6a11bHYyI0 cucTeMy

IlepBuuHbIi TecroBblii 6a1 (nepesoa B 100-6a/1bHY10
0aJn cucremy)

0 0

1 )

2 10
3 15
4 20
3) 25
6 30
7 35
8 40
9 45
10 50
11 55
12 60
13 65
14 70
15 75
16 80
17 85
18 90
19 95

20 100
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