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IHosicHuTeNLHAA 3aNIUCKA

BerynutensHOe WCIBITaHWE TpEAINojiaraeT MPOBEpPKY 3HAHUN aOWUTYypUEHTOB,
UMEIONNX MpoQeccCHOHANIbHOE 00pa3oBaHUE, TOCTYMAOIIUX [0  pe3yJbTaTam
UCIIBITAHUM, Opranu3yeMbix By3oM. Cojiep)kaHue BCTYNUTEIbHBIX MCIIBITAHUN Ha 0a3e
nmpodeCcCUOHAILHOTO 00pa3oBaHUsl B COOTBETCTBHMU C HAIMPABJICHHOCTHIO (MPpOdUiIeM)
nporpamm 6akajiaBpuaTa, mporpaMM CHerraaInTeTa.

DK3aMeH TPOBOJUTCS B NMUCBMEHHOM (opme, W BKIIOYAeT B ceOsl TECTOBBIC
3aJIaHUsI C 3aKPBITHIMU U OTKPBITHIMU OTBETAMH.

JIMATEeTbHOCTh BCTYNMUTENBHOTO UCTIBITAHUS COCTaBIsAeT 60 MUH.

Coaep:xanue TeM NPOrpamMmbl
l. OcHogHble MamemamuyecKue NOHAMUA U PaKmol

Aneebpa u nauana ananuza

[lenble uucna. CreneHb C HaTypajdbHBIM MOKazareiaeMm. JlpoOu, HpOLEHTHI,
panmoHasnbHbIe yncia. CteneHp ¢ uensiM nokasartesneMm. KopeHp crenenn n>1 u ero
cBoiicTBa. CTeneHs C pallMOHAJIbHBIM IOKA3aTeleM U ee cBoMcTBa. CBOICTBA CTENEHU C
JNENUCTBUTEIBHBIM NOKa3areneM. CHHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC IIPOU3BOJIBHOTIO
yria. Paguannas mepa yrna. CuHyc, KOCHHYC, TAaHI€HC M KOTaHreHcunciaa. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKIAecTBa. Popmyibl npuBeneHuss. CUHYC, KOCUHYC M TaHT€HC
CYMMbI U Pa3HOCTH JBYX yriioB. CHHyC M KOCHHYC JBOMHOro yria.Jlorapudm umcia.
Jlorapudm mnpousBeneHUs, YACTHOTO, CTeNeHW. JlecATUUHBIA U HATypaJdbHBII
norapudmel, yucio e. [IpeoOpazoBaHusi BbIpXKEHUH, BKIIOUAIOIIUX apUPMETUUECKUE
onepauuu. I[IpeoOpa3oBaHUsl BBIpAKEHHWH, BKIIIOYAIOMIMX OIEPAlUI0 BO3BEICHUSA B
crenenb. [IpeoOpa3zoBaHusi BbIpAKEHU, BKIIOYAIONIMX KOPHU HATypalbHOW CTENEHHU.
[IpeoOpazoBanusi TPUTOHOMETPUUECKUX BhIpaxkeHUH. [IpeobOpaszoBaHue BBIPAKECHUI,
BKJIFOUAIOIIMX OTeparuio JjorapudmupoBanus. Moayib (aOCoI0THAS BETMYMHA) YHUCTA.
KBagpaTHbeie ypaBHeHus. PanvoHanbHble ypaBHEHUs. ppalmoHanbHbIE ypaBHEHHS.
Tpuronomerpuueckue ypaBHeHus. [lokazatenbHble ypaBHeHus. Jlorapudmudeckue
ypaBHEHUs. PaBHOCUIIBHOCTh ypaBHEHUU, CUCTEM ypaBHeHuW. [Ipocrelime cucremsl
YpaBHEHUH € ABYMsI HEM3BECTHBIMU. OCHOBHBIE IPUEMBI PEILIEHUS CUCTEM YPaBHEHUI:
NOJICTAHOBKA,  aJreOpayecKkoe  CIIO)KEHHWE, BBEJEHHE  HOBBIX  IEPEMEHHBIX.
Hcnonb3oBanne CBOMCTBU Ipa@uKOB PyHKIMI NpU pellieHnn ypaBHeHUu. M300paxenue
Ha KOOPJIAWHATHOU TUIOCKOCTH MHOYKECTBA PELIEHUN YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
U ux cucrteM. IIpuMeHeHne MaTeMaTu4ecKuX METOAOB I PELIEHUs COAEPKATEIbHBIX
3a/1ay U3 pa3IM4YHbIX O0NacTel HAyKu W MpakTuku. MHTepnperauus pe3yJibrara, yuyer
peanbHbIX orpaHnuyeHuil. KBanpaTHele HepaBeHCTBA. PaimoHanbHblE HEpPaBEHCTBA.
[TokazaTenbHble HepaBeHcTBA. Jlorapudpmuueckue HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
HepaBeHCTB. CHUCTEMBI HEPABEHCTB C OJTHOM NEPEMEHHON. PaBHOCUIILHOCTH HEPABEHCTB,
CUCTEM HEpPAaBEHCTB. PaBHOCWIBHOCTb HEPAaBEHCTB, CHUCTEM HEpPaBEHCTB. Meron
uHTepBajoB. M3o0pakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXECTBA PEIICHUN
HEPABEHCTB C JABYMs MEpEeMEHHbIMU U HX cucteM. DyHKUMs, 00JacTh ONpeAeseHus
¢bynkuuu. MuoxkecTBo 3HaueHud  ¢yHkumu. ['padux  pysknuu. [Ipumepsr
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(YHKIIMOHAJIBHBIX 3aBHUCHUMOCTEHl B pealbHBIX Mporeccax U sBieHusx. OOpaTHas
¢ynkmus. ['paduk oOparnoit pynkuuu. IIpeoOpazoBanus rpadukoB: mapayienbHbIHI
MEPEHOC, CHUMMETpPHUSl OTHOCUTENIBHO OCed KOOpAWHAT. MOHOTOHHOCTH (DYHKIIMA.
[IpomexyTku Bo3pacTaHusi U yObIBaHUS. YeTHOCTh M HEUETHOCTh (DYHKIIMIA.
[lepuonuunocts  GyHkumii. OrpanudyeHHocTs  GyHkuil. Touku sKCcTpemyMma
(JlokanbHOTO MakCUMyMa M MHUHHMMyMa) ¢yHKuuu. Hawubomnplniee M HauMeHblee
3HaueHus: ¢QyHKuuu. JluHelHas ¢QyHkuusa, ee rpadux. DyHKUUMA, OMMCHIBAOLIAS
oOpaTHYIO IIPOMOPLUHOHAIBHYIO 3aBUCUMOCTD, €€ rpaduk. KBagpatnunas Qynkuus, ee
rpajpuk. CreneHHas (QyHKUMS C HaTypajbHbIM IIOKa3aTeleM, €€ TIpaduk.
Tpuronomerpuueckue (yHkuuu, ux rpaduxu. IlokazatenbHas QyHkuusa, ee rpaduk.
Jlorapudmuueckas ¢ynkius, ee rpadux. Ilonstue o mnpousBoaHoN (yHKIUH,
r€OMETPUYECKHUM CMBICI IIPOU3BOAHON. PU3NUECKHAN CMBICT IPOU3BOIHON, HAXOKICHHE
CKOPOCTH JJIs1 ITpolLiecca, 3aJaHHOr0 (popMyJ1oil niu rpadukom. Y paBHEHUE KacaTeIbHON
K rpaduxy ¢yHkuuu. [IpousBomHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS, YACTHOTO.
[Ipou3BoAHBIE OCHOBHBIX JJIEMEHTapHbIX (QyHKUMH. Bropas mnpousBomHas u ee
¢usnueckuii cmpici. [lpuMeHeHHne TNPOM3BOJHOM K HCCAEAOBaHUIO (DYHKIUI U
MOCTpOEHUI0 TpagukoB. [Ipumepbl HCHOIB30BAHMS MPOU3BOJHOM JUIsl HAXOXKIEHUS
HaWJIy4llIero pelIeHUs B IPUKIAIHBIX, B TOM YHCIE COLMUAIBHO-D)KOHOMUUYECKUX,
3anavax. [lepBooOpasHble anemeHTapHbIX GyHKUMN. [ IprMepsl nprMeHeHus uHTerpaia B
(u3MKe U TEOMETPUH.

T'eomempus

Tpeyronbuuk. [lapannenorpamm, nNpsMOYyrojibHUK, KBajapaT, pomO. Tpamenus.
OxpyxHOcTh U Kpyr. OKpy>XHOCTb, BIMCaHHas B TPEYTOJBHUK, W OKPYKHOCTD,
ONMCAaHHAas OKOJIO TpeyroiabHuka. MHoroyronsbHuk. CyMMa yIJIOB BBIIYKJIOIO
MHOTOyTOJbHUKA. [lpaBuUibHBIE MHOTOYroJIbHUKM. BriucaHHble H  ONUCaHHBIE
OKPY>KHOCTH NPaBWJILHOIO MHOI'OYroJIbHUKA. llepecekarommuecs, mnapajulelbHbIE H
CKpeUIMBaIOIIKEcs NPsIMbIE; EPHIEHANKYIAPHOCT NpsAMbIX. [lapamnensHoCcTh TpsMoit
U IUIOCKOCTH, TMPU3HAKKM M CBOMCTBA. llapamienbHOCTh IUIOCKOCTEN, NPU3HAKUA U
cBorcTBa. [leprneHIUKYyISIPHOCTh MPSAMOW M IUIOCKOCTH, TPU3HAKM W CBOKWCTBA;
NEepHNeHANKYJISlp M HAKJIOHHAas; TeopeMa O  Tpex  MNepHeHAUKYJspax.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEM, TpU3HAKM W cBoicTBa. llapamiensHoe
npoektupoBanue. M300paxenne nmpoctpaHcTBeHHBIX (uryp. [Ipuszma, ee ocHOBaHus,
O0KOBbIE pedpa, BbICOTa, OOKOBasi IOBEPXHOCTh; IpsIMast MpU3Ma, IpaBUIIbHAs IpU3Ma.
[lapannenenunen; kyO; cummerpuu B KyOe, B mnapamienenunene. Ilupamupna, ee
OCHOBaHue, OOKOBBIE pedpa, BbICOTA, OOKOBAsi MOBEPXHOCTD; TPEYrojbHAs MUPaMU/IA;
npaBuibHas nupamuga. Ceuenuss Ky0Oa, mpusmbl, nupamuabl. l[IpeacraBieHue o
MPaBWIBHBIX MHOTOIPAaHHUKAX (TeTpas’Ap, KyO, OKTa’[p, MOACKA’IAp M HKOCAdIP).
Humuanp. OcHoBaHME, BbICOTA, OOKOBasi MOBEPXHOCTh, OOpa3yroias, pa3BepTKa.
Konyc. OcHoBanue, BbicoTa, O0OKOBas MOBEPXHOCTh, 0Opasyromas, pazseptka. llap u
chepa, ux ceuenus. BennuuHa yria, rpagycHas Mepa yriia, COOTBETCTBHE MEKIY
BEJIMYMHOMN yTiia ¥ JJIMHOW AYTH OKPY>KHOCTHU. YTOJI MEXIY NPSIMBIMH B TPOCTPAHCTBE;
yTOJ MEXAY NPAMOM U TUIOCKOCThIO. JlJTMHA OTpe3Ka, TOMaHOU, OKPY>KHOCTH, IEPUMETP
MHOTOYTOJIbHUKA. PaccTosiHue OT TOYKM 1O MPSIMOH, OT TOYKM JO IUIOCKOCTH;
pacCTOsIHUE MEXAY MNapajulelIbHbIMA MPAMBIMU, [ApPaUICIbHBIMU  IUIOCKOCTSIMHU.
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[Inomanp TpeyroiapbHUKa, MapajuieorpaMMa, Tpameuuu, Kpyra, cekropa. [lmomanpb
MOBEPXHOCTU KOHyca, wuiauHApa, cdeppl. OObeM Kyba, MOPSAMOYTOJIBHOTO
napajuiefienunena, NUPaMUIbl, TPU3MBL, MWIMHApPA, KOHyca, mapa. JlekapToBbI
KOOpJMHATHI Ha IUIOCKOCTU M B MpocTpaHCTBe. PopMmysia pacCTOSHUS MEXKIY ABYMs
TOYKaMH; ypaBHeHHe c¢epbl. BekTop, MOIyiab BEKTOpa, paBEHCTBO BEKTOPOB;
CIIO)KEHHE BEKTOPOB M YMHOKEHHE BEKTOpa Ha uucio. KoiumHeapHble BEKTOPBI.
PaznoxeHne BeKTopa 1o IBYM HEKOJTMHEApHBIM BeKTopaMm. KoMmIuianapHbIe BEKTOPHI.
Paznoxenne mo TpeM HeKOMILIaHApHBIM BeKkTopaMm. KoopauHaTel BeKTOpa;CKaIsipHOE
IPOU3BEICHUE BEKTOPOB; YTOJl MEXK/Ly BEKTOPAMHU.

1. Ocnoenvle ghopmyvl u meopemol

Aneebpa u navana ananusa

CaoiictBa pynkium y = kX u e€ rpaduk.

CaoiictBa (ynkimn Y = kX + b u e€ rpaduk.

CaoiictBa Qynkmmuu Y = ax? + bx + ¢ u eé rpadux.

CBolicTBa KOpPHEHN KBAJIPATHOTO TPEXWICHA.

Pa3noxenue KkBapaTHOroO TPEXWICHA HA JTMHENHBIE MHOKHUTEIIH.

CBolicTBa YHCIIOBBIX HEPABEHCTB.

Jlorapudm npousBeaeHus, CTENEHH, YACTHOTO.

Omnpenencaue U cBoicTBa QYHKIMIA Y = SIN X, Y = COS X ¥ UX rpaduKw.

Omnpenenenue u cBoiicTBa pyHkuuu y = tg X u e€ rpaduk.

Omnpenenenue u cBoiictBa (yHKIUU Y = Ctg X 1 €€ rpaduk.

Pemienrie ypaBHeHuii Buaa Sin X =a, COS X = a, tg X = a.

@opMyJIbI IPUBEIECHUS.

3aBUCUMOCTH MEX]y TPUTOHOMETPUUYECKUMHU (DYHKIMSIMU OTHOTO U TOTO K€
apryMeHTa.

Tpuronomerpuyeckue PyHKIIMU IBOMHOTO apryMEHTA.

[IpousBogHast CyMMbI ABYX (PYHKIUH.

T'eomempus

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CBoiicTBa TOYEK, PABHOYJAJIEHHBIX OT KOHIIOB OTPE3KA.

[Ipu3Haku napamieabHOCTH NPSIMBIX.

CyMma yrioB TpeyroJbHUKA.

CyMMa BHEIIHHX YTJIOB BBITYKJIOIO MHOTOYTOJIBHHUKA.

[Ipu3Haku napamienorpaMmma, €ro CBOMCTBA.

OKpy>KHOCTb, ONUCaHHAs OKOJO TpeyroiabHuKa. OKpyKHOCTh, BIIMCAHHAS B
TPEYTOJIbHUK.

KacarenpHass K OKpY>XHOCTH M €€ CBOMCTBA. BennunHa yria, BOIMCAaHHOTO B
OKPY>KHOCTb.

[Ipu3naku noo0us TpeyroabHUKA.

Teopema cunycoB. Teopema [Tudaropa. @opmysl mIoniaen mapamuieaorpaMma,
TPEYTOJbHUKA, TPATIELUH.

@opmyJia pacCTOSHUS MEXKAY IBYMs TOUKAMHU IIOCKOCTH.
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YpaBHEHHUE OKPYKHOCTH.

dopMyIbl HAXO0XKACHUSA TIIOHIaIeld 1 00bEeMOB MHOTOTPAHHUKOB, TEJ BPAIIICHHUS.

VYroa Mexay npsMbIMHU B IPOCTPAHCTBE, MPAMOM U IJIOCKOCTBIO, INTIOCKOCTSMHU.

PaccrosiHre OT TOYKM 0 MPSAMOM, OT TOYKH JO IUIOCKOCTH; PACCTOSIHHE MEXIY
napajuieIbHbIMU MPSAMBIMU, TAPALIETbHBIMU [IJIOCKOCTSIMHU.

O000meHHbIH IJIaH (CTPYKTYPa) BAPHAHTA BCTYNIUTEJIbHOI0 IK3aMeHAa
noMareMaTHKe

DK3aMeHalMOHHAsE paboTa COCTOUT W3 JBYX YacTei, KOTOPhIE Pa3IMyaloTCs MO
COJIEP/KAHMIO, CIIOKHOCTH U YNCITY 3aJaHUN:

— 4acThb | COIEpXKUT 3aJaHusl C KPAaTKMM OTBETOM B BHJE LIEJIOTO YMCIIA WIH
KOHEUHOM JACCATUYHON ApOOH;

—  4acThb 2 COJEPXKHUT 3aJlaHusl C Pa3BEPHYTHIM OTBETOM (TOJHAs 3aluCh
penieHus: ¢ 000CHOBAaHUEM BBITIOJIHEHHBIX JACHCTBUM, TOUHAs (POPMYIMPOBKA OCHOBHBIX
HOJIOXKEeHUH U3 pasnena «['eomeTpus»).

3amanust yacTd | HampaBieHBl Ha TPOBEPKY OCBOCHHUS 0a30BbIX yMEHUH U
NPAKTUYECKUX HABBIKOB NPHUMEHEHUS MAaTeMaTUYECKHX 3HAHW B TOBCEIHEBHBIX
CUTYaIMsIX, COOPMUPOBAHHOCTH HABBIKOB PELIEHUS TUMOBBIX 3374 U3 Kypca «Anredpa
Y HayaJla aHaJiu3ay», a Takxke Kypca «l'eoMeTpus» (IIIaHUMETPUSI HCTEPEOMETPUS).

[locpencTBoM 3amaHuii 4YacTh 2 OCYIIECTBISIETCS TPOBEPKA OCBOCHHS
HCTIBITYEMBbIMM MAaT€MaTHUKU Ha MPOPUIHLHOM ypOBHE, HEOOXOJIMMOM JIJisi PUMEHEHUS
MaTeMaTUKU B MPO(EeCCHOHANBHON NeATEIbHOCTH U Ha TBOPYECKOM ypoBHE. HacTp 2
COZIEPKUT 3aJaHusl MOBBIIIEHHOIO YPOBHS CIOKHOCTH, CPEIN KOTOPBIX IPUCYTCTBYIOT
3a/laHusl 1Mo anredpe v HavajgaM aHaiu3a, TeOMETPHH.

Nrorosas onenka BeictaBisiercs: mo 100-0amibHOM MIKajae Ha OCHOBE CYyMMapHOTO
KOJMYECTBA 3aU€THBIX OaljioB, HAOpaHHBIX AOUTYPUEHTAMU TPU BBIMOTHEHUU
AK3aMEHaIMOHHOM paboThl (MakcumyM — 100 6anioB).

IIpuMepHbIi 00pa3en] KOHTPOJIbLHO-U3MEPUTEJIbHOI0 MaTepUaJia

Yactp 1

1 x—12
=2
. 32
1. HaliguTe KOpeHb ypaBHEHUS :
2. ®abpuka BbIMyckaeT cyMku. B cpemnem Ha 140 KadeCTBEHHBIX CYMOK
MPUXOUTCS TISATHAIATH CYMOK CO CKPBIThIMU JieekTamu. Haiinure BeposiTHOCTH TOTO,

4TO KYIINICHHAsA CYMKa OKaKCTCs KaueCTBCHHOMM. PGBy.HLTaT OKPYIJIMTC 10 COTHIX.

v s [ i
3. Haiinure 3HaueHUE BBIpAXKEHUS: 3747127,

4. B tpeyronbHuke AR yroa (' paBeH QD{), AB — 5+ AC — 4.
Haitqure tgA.



5. Ha pucyHke n3o6paskeH rpaduk nponssoasoit dyukmn J ()| onpenenennoii

Ha UHTEpBAJIC (—9:8) . B kakoit Touke oTpe3Ka [0:6] f (x) MpUHUMAET HauOOoJIbIIee
3Ha4YECHUE.

R §

6. [IBa yria TpeyroyibHuKa paBHBl 58° m 72°. Haiigure Tymou yroii, KOTOPBIi
00pa3yroT BBICOTHI TPEYTOJIbHUKA, BBIXOJSIINE U3 BEPIIUH 3TUX yrioB. OTBET naiTe B
rpajaycax.

/. Haitnute 3HaueHHE BBIpAKCHUS 9 - glosab

8. Ha pucynke u300paxén rpaduk QpyHKIMHU fla)=kr+b

Haiinure 3HaueHue &, npu KOTOPOM flz)=-13,5.
YA

/

9. Haiimute o00BEM MHOTOTpaHHHMKA, HW300paXEHHOTO Ha pHUCYHKe (Bce
JBYTPAHHBIE YTJIbI MHOTOTPAaHHHUKA TIPSIMEIE).
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10. Haiimure 3Ha4ueHue BeIpaxkeHus: Sin~ 37" +sin”127

11. Ha wsroroBnenue 16 paeraneld mepBblid paboumii 3aTpayrBaeT Ha 6 YacoB
MEHBIIIe, YeM BTOpOU pabounii Ha n3rotosnenue 40 Takux >xe aeraneit. M3BecTHO, 4TO
MepBhIi pabounii 3a yac Aenaet Ha 3 AeTalu OoJbine, yeM BTopoil. CKOJBKO JeTanei B
qac JesaeT BTOpoit pabounii?



12. Ha Bepdu mHKEHEpHl MPOSKTUPYIOT HOBBIM ammapar JJis MOTPYXKEHUsS Ha
Oonpimme rayouHsl. KoHcTpykuus umeer kyOuueckyro (opmy, a 3HAUMT, cujia
Apxumena, ACUCTBYIOIIAs Ha ammapar, OyJaeT ompenensTbes 1o (opmye:
Fa=pgl®, rne | — nuneiinslii pasmep annapata, p = 1000 kr/M® — II0THOCTb BOJBI,

a g = 9.8 H/kr — yckopenue cBo00HOTO MajicHus. KakoBbI MOT'YT OBITHh MAKCUMAaJIbHBIC
JTUHENHBIE pa3Mephl anmnapara (B MeTpax), yToObl 00€CHeuuTh €ro 3KCIUTyaTalluio B

YCIIOBUSIX, KOTJa BBITAJKMBAIOILAs CUja MHpPU MOTPYKEHUU HE OYIET MPEBOCXOIUTH
5017600 H?

13. Haiitu HaumenbIee 3Ha4enne GyHknun y = x° + 12x% + 15 na orpeske [-2; 2].
14. Pemmre ypasuenue 2sin’x + 5cosx + 1 = 0.

Yactp 2

15. CdopmynupoBarth ONpeneeHUEe U MEPEUUCIUTh OCHOBHBIE CBOMCTBA
TPUTOHOMETPHUYECKOU (QyHKIHHU Y = SiN X.

16. ChopmynupoBaTs OIpenenacHIe napajielbHbIX TPSIMBIX, OCHOBHBIE CBOMCTBA
napasuleIbHbIX NPSAMBIX, IPU3HAKU NapaIeIbHOCTH MPSMBIX.

17. ChopmynupoBaTh onpeaeaeHus NepneHANKYJspa U HaKJIOHHOM K IJIOCKOCTH,
IPOEKLUUU HAKJIOHHOM, MPSIMYIO TEOPEMY O TPEX MEPIEHAUKYIISIPAX U 0OpaTHYIO K HEM.

[Iporpamma omoOpeHa Ha 3aceqaHuud TpueMHON komuccum ot 15.01.2026 .
npotokoi Ne 1.



