IIEPBOE BBICIIEE TEXHUYECKOE Y‘IEBHOE 3ABEJEHUE POCCHUHA
@?
\/\<
£

47

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3BOBAHUSI POCCUIICKOM ®EJIEPAIIUU
(denepanbHoe rocyIapcTBeHHOE OIOKETHOE 00pa30BaTe/IbHOE YUPeKIeHHe BhICIIEro 00pa3oBaHusI

«CAHKT-TIETEPBYPI'CKA T'OPHBII YHUBEPCUTET UMIIEPATPHUIIBI EKATEPAHBI |1»

MNPOTPAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA
1o npeaMery
MATEMATHKA
(yposens CIIO)

2024



OcCHOBHBIE MOJI0KEHHUS IPOrPAMMBbI
IIporpamMma BCTYNMTENBHOIO UCIIBITAHUS YTBEPKACHA HA 3aCEAaHUM Ka-

¢denps! Beicuiei mareMaTuku (mpoTokoa Ne 14 ot 07.05.2024 r.).

|. Conep:xkanue, cTpykTypa u popmMa npoBeaeHNsi BCTYNUTETHLHOTO
UCTIBITAHUS

[TporpamMmma BCTYHNUTEIIEHOTO MCIBITAHUS TI0 MaTeMaTHKe pa3padboTaHa Ha
OCHOBE (efiepalbHBIX T'OCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAAPTOB IPO-
dbeccuonansHoro oopazoBanus (CIIO) u mpeaHasHadeHa AJis JIUII, MOCTYyMAaro-
KX TI0CJIE OKOHYaHUS CPEIHUX MPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX YUPEK-
JICHUH Ha OCHOBHBIC O0pPA30BaTENIbHBIC MPOTPAMMBI CIICIIHAIUTETa U OaKajiaB-
puara.

Heab BCTYNUTETHHOTO UCIIBITAHUS 110 MaTEMAaTHKE — OIpe/IeNIieHue YPOB-
HS IOATOTOBKUA aOUTYPUEHTOB IO KypCy anreOphl M HayaliaM MaTeMaTUYECKOIo
aHanM3a, HEKOTOPBIM paslielaM T€OMETpPUH, HEOOXOIHWMOTo i OBIAJCHUS
y4eOHBIM MaTepraIoM 00pa30BaTEILHON MPOTrPaMMBbI BBICIIETO OOpa30BaHUS.

OcHOBHOE€ BHHMMAaHHE Ha BCTYMHUTEIBHOM HCIBITAHUM O MAaTEMAaTHUKE
yIIEeTSeTCSl 3HAHUIO0 TEOPETUUYECKUX OCHOB DJIEMEHTAPHON MATEMAaTHKH, TEXHUKE
anredpanyeckux M TPUTOHOMETPUYECKUX MpeoOpa3oBaHUN, YMEHHUIO BBITOJI-
HSTh BBIUMCJICHUS M PeIIaTh TeoMEeTpHYecKkue 3amadn. HeoOxoammo 3HATH OcC-
HOBHBIE ()OPMYIBI U COOTHOIIEHHUS aNreOpbl M TEOMETPUU; METOABl U TPUEMbI
pEIICHHs] PaIlMOHANIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTENbHBIX, Jorapupmuie-
CKHUX, TPUTOHOMETPUYECKUX YPaBHEHUU M HEPABEHCTB, CHCTEM ypaBHEHUU H
HEPABEHCTB; PEIIaTh TEKCTOBBIC 3a/1auyd HA COCTABJICHHE yPaBHEHUW WIIA CUC-
TEM ypaBHEHUH, a TAaKXKe 3a7a4d C IMapaMeTpamMu; 3HATh TaOIHILy TIPOU3BOIHBIX
U npaBuia qudpepeHurpoBaHus, B TOM YHUCIE CIOXKHBIX (PYHKIHI; 3HaTh Ta0-
JUITy HEOTPEeIeNIEHHBIX UHTETPAJIOB U TpaBuia HHTerpupoBanus. Ocoboe BHU-
MaHUE yIeNSeTCsS YMEHUIO TOYHO U CKATO BBIPAXATh MATEMATHYCCKYIO MBICIIb
MMCBMEHHO, M3J1arath U O(pOPMIISTH PEIICHHsI JIOTHYECKH MPABWIHHO, MTOJHO U

MMOCJICA0BATCIIbBHO; YBEPCHHOMY BJIAICHUIO TCOPCTUYCCKUMU 3HAHUAMM, IIPAK-
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TUYECKMMHU HABBIKAMM, IPEAYCMOTPEHHBIMH NPOrPAMMOM, U YMEHHUIO NpPHUMeE-

HATH UX IIPU PCIICHUMN IMPHUKIIAAHBIX 3aaa4.

BerynutenbHoe ucnbiTaHue B (popMe NMCbMEHHOI0 IK3aMeHa 1o OuJe-
TaM.

O61uee yucno 3aganuii B ounere — 10.

Bpewmsi, oTBeieHHOE Ha BBINOJIHEHHE paboThl — 3 yaca 55 MUHYT.

ITonp30BaHKME BCIIOMOraTeIbHBIMU MaTE€pUAIAMU U KaJIbKYJIATOPOM Ha

BCTYIIUTCIIbHOM HUCIIBITAHWUH 3AlIPECIICHO.

Bujier BCTynUTEIbHOI0 MCNILITAHUSA 10 MaTeMaTuke coctouT u3 10 3a-
JAHUNA. DTO MOTYT OBITh 3aJ]aHUS:

- YIPOCTUThH AJIre0pandecKkoe BhIPAKECHHUE;

- PEIINTD NMOKA3aTeNbHOE WK JorapuMUUecKoe ypaBHEHHUE;

- HalTH TTPOU3BOJIHYIO (DYHKIIMU WM UCTIOJIb30BATh €€ MPUII0KEHNUS;

- PEIINTh TEOMETPUYECKHUE 3a]Ja4H 10 TUTAHUMETPUH W/WIIH CTEPEOMETPHH,

- pELIUTh TEKCTOBYIO 3aJadyy Ha COCTaBIICHUE YPABHEHUS WJIM CHUCTEMBI
YPaBHEHH;

- PELIUTh BEPOSATHOCTHYIO 3a/1a4y;

- HAUTHU PELICHHUE PAMOHAIBHOIO WIM UPPALMOHAIBHOIO HEPABEHCTBA;

- PELIUTh TPUTOHOMETPUUYECKOE YPABHEHNUE;

- HAUTU PELICHUE WPPALUOHAIBHOTO YPAaBHEHUS WM YPAaBHEHHUS C MOJY-
JeMm;

- PELINTH 33/1a4y WM YPABHEHHUE C MAPAMETPOM;

- PELINTh CUCTEMY YPABHEHUW WIJIM HEPABEHCTB.



I1. Pa3nennl, paccmaTpuBaemMble B X0/¢ BCTYIIUTEJIbHOI0 HCIIBITAHUS
Paznen 1. APUDMETHUKA, AVITEBPA U HAYAJIA AHAJIN3A

1. HarypanbHble uncna (N) IIpocteie U coctaBHble yucia. [lenurelns,

kpatHoe. HanGonpmmit o6muit nenurens (HOJL). Haumenbiiiee ob1iee kpatHoe
(HOK).

P

2. Llenple uncna (Z), panMoHanbHbIE Yucaa | —,; P,qe€Z |. JleicTBUTEND-

HBIE YHCIIa (R), UX TIPEJCTAaBICHUE B BHJE ACCITHUYHBIX Ipobeil. Uucnosas
npsaMas. HYucimosble NPOMEXYTKHM. MOIyinb IEUCTBUTEIBHOIO YHUCIA, €r0 Ieo-
METPUYECKUHN CMBICIL.

3. UwncnoBble BbIpaXeHUs. BrIpakeHHsI ¢ TIepeMEHHBIMU. TOXKIECTBEHHO
paBHBIC BhIpaxkeHusl. DOPMYITbI COKPAIIEHHOTO YMHOKEHHUSI.

4. CrerneHb C HATypaJbHBIM M PAIMOHATBHBIM MOKA3aTEIIMHU. ApUPMETH-
4yecKui KopeHsb. JlecsTiuunble torapudmbl, UX CBOWMCTBA.

5. OgHOUIEH U MHOTOYJIEH, CTaHJIAPTHBIA BUJ MHOTOUYJIeHAa. MHOTOWIEH ¢
oJiHOM nepemeHHON. KopeHb MHOTOUJIEHA Ha TPUMEPE KBAJPATHOTO TPEXUJeHa.

6. Ilonsatue dynkiuu. CrocoObl 3amanus Gynkiuu. Ob6acTe omnpesene-
HUsS, MHOKECTBO 3HaueHMi (yHkiuu. ['paduk pynkiuu. Bo3pacranue u yobI-
BaHWE (DYHKIIMH; TEPUOANYHOCTD; YETHOCTh, HEUETHOCTD.

7. Onpenenenne U OCHOBHBIC CBOMCTBA (YHKIWH: nuHEHHOW Y =KX+D,
KBaJpaTHIHON Y =ax’ +bx+C, cremennoii y = ax" (n eN ), NIOKa3aTeJILHOM
y=a%, a>0, norapudpmuueckoii Yy =log, X, TpuroHomeTpuuecKux (yHKIUI

(y=sinx, y=cosx, y=tg X), apudpmeTrueckoro kopas Vx (n € N).

8. YpaBuenus. MHOXXECTBO pelieHuil ypaBHeHHs. PaBHOCHIIbHBIE ypaBHE-
Hus. HepaBencTBa. MHOXECTBO pElICHH HEPAaBEHCTBA. PaBHOCWIIBHBIE HEpa-
BeHCTBAa. CHUCTEMBbl ypaBHEHUW U HEpaBEHCTB. PelieHue cuctem ypaBHEHUHU.
MHO0K€eCTBO pelIeHH CUCTEMBI. PaBHOCUIIBHBIE CUCTEMBI YPaBHEHUIA.

9. CuHyC W KOCHHYC CYMMBI M Pa3HOCTH JABYX apryMEHTOB ((hOpMyIIbI).
[TpeoGpa3oBanus B mpousBeaecHUs cyMM Buaa: Sina+sinb, cosa+cosb.

10. Omnpenenenue NPOW3BOMHON GYHKIHH Y = f(x). Ee ¢duznueckuii u

reOMEeTPUUECKUN cMbIC. [Iporu3BOHBIE OT 371€MEHTAPHBIX ()YHKIUNA, OCHOBHbIE

dbopmynsl quddepeHupoBaHsl CYMMbI, Pa3HOCTH, MPOU3BEIACHUS U YaCTHOTO
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dbynkumii. Kacarenbnas k rpaduky QyHKIHAH.

11. JJoctaTouHoe ycioBue Bo3pacTaHus (yObIBaHUsS) (QYHKIIMU HA WUHTEP-
Banie. [lonsitue skctpemyma ¢yHkiuu. Heobxomumoe ycioBHe 3KCTpeMyMa
bynkuun (Teopema depma). Jlocrarounoe ycioBue skctpemyma. Haubosnbiee
Y HauMEHbIIIee 3HAYCHUS (DYHKIIUU HA OTPE3KE.

12. Yucno e. HartypanbHble J0rapu@msl.

13. TlepBooOpasnas u unterpain. ®opmyna Hrrorona-Jleiionumna. Berauc-
JICHUE TUIOLIAAY KPUBOJIMHENHON TPATICIIUH.

Paznen 2. TEOMETPUSA

1. Tlpsimast, my4, OTpPE30K, TOMaHHas; JJIMHA OTpe3Ka. YTOJI, BeJIMUUHA YT-
na. BepTtukanbHble U cMexXHBIE YIiabl. [lapanienbHbie mpsMble.

2. OceBas u nieHTpasibHast cumMeTpuu. [lapannensHbiil nepeHoc. IloBopor.

3. Bemykieie purypsl. MHOTOyroiasHUK, €ro BEPIIMHBI, CTOPOHBI, JIHAT0-
Haiu. OcH U [EHTPBl CAMMETPHH MHOTOYTOJIbHUKOB. TpPEeyroiabHUK, ero Meaua-
Ha, OuccekTpuca, BhicoTa. Buasl TpeyroibHUKOB. CpeHss TUHUS TPEYToJIbHU-
Ka. YeThIpeXyrolbHUKHU: MapajuieorpaMM, MNPSIMOYTOJIbHUK, poMO, KBajapar,
Tpaneuusa. CpeaHss JNHUS TPareuu.

4. OxpyxHOCTh U Kpyr. LleHTp, Xopaa, I1uaMeTp U paanyc OKPYXKHOCTH.
Kacarenpnas k okpyxxHoctu. Jlyra okpyxkHoctu. Kpyrosoit cexrop. LleHTpanb-
HbIE U BIMCAHHbIE yIibl. JUIMHA OKPYKHOCTU W JJIMHA AYTH OKPY>KHOCTH. Panu-
aHHasg Mmepa yria. [nomaae kpyra v mionaab KpyroBoro CeKTopa.

5. BriricanHble U ONMCaHHBIE MHOTOYTOJbHUKU. [IpaBuiIbHbIE MHOTOYTOJIb-
HUKHU. BbIpakeHre CTOpOHbI IPABUIBHOIO MHOTOYTOJIBHUKA Yepe3 paanyc OIu-
CAHHOM OKOJIO HETO OKPY>KHOCTH.

6. [Tnomans MHOTOyTONBHUKA. DOPMYIBI TUIOMIAAEH PUTYDP: TPEYTOJIbHHU-
Ka, MPSAMOYTOJbHHKA, MapajieorpamMma, pomoOa, KBajpaTa, Tpareluu, npa-
BWJIBHOTO MHOTOYTOJIbHUKA (Yepe3 paguyC OMUCAHHOW OKOJO HETO OKPYXHO-
CTH).

7. Ilomo6ue. ITomoOHbIe durypsl. OTHOIMIECHUE TUTOMAASH TOTOOHBIX (PH-
ryp.

8. B3aumHoOe pacmosiokeHHe MPSMBIX U TUIOCKOCTEH B MpOCTpaHCcTBe. Pac-
CTOSIHUE OT TOYKH JI0 MPSIMOI B MPOCTPAHCTBE, OT TOUKHU /10 TUIOCKOCTH U MEX-
Iy CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

9. Yron Mexay npsiMbIMH B ITPOCTPAHCTBE, MEK]Y MPSIMON U TNIOCKOCTHIO.
o}



YTroa MEXIY TIIOCKOCTSIMU.

10. MHororpanHuku: npusma, nupamuaa. O0beM U MIoalb NOBEPXHOCTH

MHOT'OI'PaHHUKOB.

11. Tena Bpaienus: HUIUHAP, KOHYC, chepa. OOBEM U TUIOMIAL TTOBEPX-

HOCTH TCJI BpalllCHHA.

I11. Kputepuu oueHnBaHMs IK3aMeHAIIMOHHBIX PadoT.

OI_IeHI/IBaHI/Ie Ka)KHOﬁ 3a1a49 IMpoOUCXOoAUT B COOTBCTCTBUU C KPUTCPHUAMU

3amaya pellieHa NMpaBUIIBHO, XOJ PELIEHUs MPaBUIbHBIM U 000CHO-

10 6amtoB -
BaHHBIHN.
3amaua perieHa B IIEJIOM TPABMJIBHO W ITOJYYEH BEPHBIM OTBET, HO
8-9 €CTh MEJIKHMC 3aMEYaHUs K PEIICHUIO (B PEIICHUU JOIMYCKAIOTCS He-
0aJIoB 3HAYNTEIbHBIC HETOYHOCTH; MMECIOTCS HEJIOCTATKHU, KOTOPBIC JIETKO
YCTPAHSIOTCS; HE PACCMOTPEHBI IMTPOCTHIC YACTHBIE CITyYan).
5 7 3amaua pellieHa «HATOIOBUHYY, T.C. X0 PCLICHHS NIPaBWIBHBIN, €CTh
SaILIOR SHAYUTENBHBIH MPOrPECe B PELICHUH, HO TOTHOC PELICHHE TpedyeT
JOTIOJTHUTEIIBHBIX CYIIECTBEHHBIX HJIEH.
BriOpanHbIii X0 pelieHus 3a1aud SBJISICTCS B MPUHIIUIE MPABUIIb-
34 HBIM, HO TIPH ATOM HE peain30BaH B CHIY CEPhE3HBIX OIMHUOOK; MPH-
bayuta BEJICHBI BCIIOMOTATEIbHBIC YTBEPKICHUSI, TIOMOTAIONINE B PEIICHUU
3aJ1a4u.
1-2 3ajada He pelleHa, HO PacCCMOTPEHBI OTACIbHBIC BaXKHBIE CITy4Yau MpU
Oamia OTCYTCTBHUH peIIeHUs (MU TPU OIIUOOYHOM PEIICHHH ).
0 GaILIOE Pemenne 3agaun HeMpaBUIIBHOE W HE COJEPKUT UIEH, C MOMOIIBIO

KOTOPBIX 3a/iaya MOXKET OBITh pellieHa, WK 3ajja4ya He PEelIaach.

Hror moxBoautes mo cyMMme 0aJ1oB, HAOpaHHBIX a0UTYPUEHTOM.

100 GamioB — MakCMMaJdbHOE KOJWYECTBO OAaIOB, KOTOPHIE MOXKET Ha-

OpaTh aOUTYpPHUEHT.




IV. Meroanyeckue yka3zaHus K pelleHHIO 3a1a4

BCTYIIHUTECJIbHOI'O HCIIBITAHUSA

[Ipu BeIMOIHEHUU MTpeoOpa3oBaHuil anreOpanvyeckux BhIpaKeHU HE00XO-
MO 3HATh MpaBUia PACKPBITUSI CKOOOK W JAEUCTBUM ¢ ApoOsMU, HOpMYIIBI CO-
KpalIeHHOTO YMHOKEHHUS, CBOMCTBA CTENEHU C PALMOHAIbHBIM IOKAa3aTEIeM.

OO60CHOBBIBaTh ACUCTBHS, MPUBOASIINUECS HA KAXKIOM dTarne npeodpa3zoBaHuil.

V6 —+/2
—

Mpuwmep 1. Berancurs sin15° —
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4 N2 4
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Ortser. 0.

[Ipu penienny ypaBHEHUI U HEPABEHCTB HEOOXOAUMO BJIAJIETh Pa3INYHbI-

MU MpUEMaMU: MPUBEICHUEM YpaBHEHUS WM HEPABEHCTBA K CTAHAAPTHOMY BH-
1y, UCTIOJb30BaHUEM CBOMCTB (DYHKIIMIA, MPUMEHEHHEM TpadUueCKUX HUILTFOCT-
pauuii U aHAIUTHYECKUX BBIKIJIAJOK; IMOHSATHEM PaBHOCUJIBHOCTH YpaBHEHHUIA
(wepaBeHcTB). [Ipu penieHnn palMoHAIBHBIX, HPPALIMOHATIBHBIX, TOKA3aTEIbHbIX
U JOorapu(PpMUYECKUX YpaBHEHUN WM HEPABEHCTB PEKOMEHIYETCS MPUACPKU-
BaThCs CICAYIONMEH CXEeMbI: yKa3aTh O00JAacTh JOMYyCTUMBIX 3HAYCHUU, PEIIUThH
YpaBHEHHUE C YKa3aHHEM 3aMEHbI IEPEMEHHOI (€CIu 3TO HE0OX0AUMO), CAENIATh
npoBepky. [Ipu peniennn ypaBHEHUN UM HEPABEHCTB, COAECPKALIUX 3HAK MOJY-
751, HEOOXOAUMO YUYUTHIBATh BCE CIIy4Yad, BOSHUKAIOIIUE MPU PACKPHITHH MOIY-
ns. [Ipu pemieHnr UppanMoOHATBLHOTO YpaBHEHUS! (HEPABEHCTBA) CIEAYET MOM-
HUTb, YTO MPU BO3BEJACHUU OOCHUX YaCTeil B HEUETHYIO CTENEHb BCErja moJyda-
€TCsl ypaBHEeHHE (HEpaBEHCTBO) paBHOCHIIbHOE UCXOaHOMY. [Ipu Bo3BelneHuH B

YETHYIO CTENEHb, MOJYYeHHOE ypaBHEHUE (HEPAaBEHCTBO) OyAE€T MUMETh TOT K€



CMBICJI JIUIIb B TOM CIIy4ae, €ClIu 00€ YaCTU UCXOJAHOTO ypaBHEHHUs (HEpaBEHCT-
Ba) HeoTpuuarenbHbl. [loaTOMY, NpH pellieHUH YpaBHEHUS! PEKOMEHAYETCS BbI-
MOJIHATH MIPOBEPKY MJIsI OMpPEACIICHUs] TOCTOPOHHUX KopHei. [lpu pemenun mo-
Ka3aTeNbHbIX, JOrapu@MUUYECKUX YPaBHCHHI M HEPABEHCTB HEOOXOAMMO MOM-
HUTbH CBOMCTBA CTENEHEH U JoraprudMoB, OCHOBHOE JIOTapu(PMUIECKOE TOXKIAECT-
BO, MPUEMBI PEIICHUS] MPOCTEHIINX YPABHEHUN M METOJIbI MPUBEICHUS K HHUM.
[Ipu pemieHnu HEpaBEHCTB HEOOXOIMMO OOpaTUTh BHUMAaHUE HAa CMEHY 3HaKa
HEpaBEHCTBA B CJIyyae, €CJM OCHOBAaHWE CTETCHH WM JiorapudMa HaXOAUTCS B
uarepsaie (0;1). [Ipu 3amucu oTBeTa MPH PEUICHUM HEPaBEHCTBA HEOOXOIUMO
y4ecTh 3HAYCHHS TPAHUIl TOJYYHBIIErocsl nmpomexyrtka. [Ipu pemeHun Tpuro-
HOMETPUYECKUX YypaBHEHUU PEKOMEHIYETCS TPUBECTH TPUTOHOMETPUYECKUE
dbopmynel U GOpMYJIBI PUBEACHUS, UCTIOIB30BaHHBIC MPU PEIICHUH; B OTBETE
yKa3zaThb BCE PEUICHUS C YYETOM MEPHOJUYHOCTH TPUTOHOMETPUYECKUX (YHK-
UH.

[Ipu pemiennu 3aga4 Ha SKCTPEMYMBbI (PYHKIIUU WU HA HaXOXJICHUE HAaU-
OOJIBIIIEr0 ¥ HAaUMEHBIIEro 3HaYeHUN (DYHKIIMU HAa OTpe3Ke HEOOXOIUMO TpH-
MEHSTH CICAYIONIUN aJIrOpPUTM: yKa3aTh 00JacTh JOMYCTUMBIX 3HAYCHUH (yHK-
IIUY, HAWUTH €€ MPOM3BOJHYIO W KPUTHYECKHE TOYKH (PYHKIUU (HEOOXOIUMOE
YCIIOBHE DKCTPEMYyMa); UCIOJB3Ys JOCTATOUYHOE YCIOBHUE DKCTpEeMyMa OIpe/ie-
JUTh TOYKK MUHHUMYMa U MakCuMyMma (yHKIIUH, BXOJAIINE B 00JaCTh JIOMYCTH-
MBIX 3Ha4YCHHWH. BeranciuTh 3HaYeHUS (QYHKIUU I8 OTOOpAHHBIX TOYEK W Ha
KOHIIaX OTPE3Ka, BEIOpATh HAMOOJbIIIEe U HAUMEHBIIIEE 3HAUCHHSI U3 HUX.

Pemienve 3agaum Ha COCTaBJICHHE YpaBHEHMS WJIM CUCTEMbl YpaBHEHUM
PEKOMEHAYEeTCs MEPEBECTH YCIOBUE 3aJlaull HA MAaTEMaTUYECKUH S3bIK, a 3aTeM
pELIUTh MOJIy4YeHHOE YpaBHEHUE (MJIM CUCTEMY YPaBHEHHI) U 3aMHUCaTh OTBET C
Y4E€TOM Pa3MEPHOCTH MEPEMEHHBIX.

IIpumep 2. Ha HedrenepepabarpiBaronieM 3aBojie €eMKOCTh ObLIa 3aImoJ-
HEHa ChIpoi HEPTHIO ¢ KOHIIeHTparmen ceprl 1,5%. Yacth 3Toil HedTH ObLIA
HalpaBJieHa Ha MPOU3BOJICTBO, & B EMKOCTh JIOJWJIM TAKOE€ K€ KOJIMYECTBO HE -
TU ¢ KoHIeHTpanuen cepsl 0,5%. 3aTeM cHOBa Ha MPOU3BOACTBO ObUIO HaIpaB-
JIEHO TO K€ KOJIMYECTBO HE(PTH, YTO U B MPEAbIAYIIUN pa3, HO JOJUIU HEPTH C

KOoHIIeHTpaiuen cepsl 2%. B urtore, KoHIleHTpalusa cepbl B HEPTU B €MKOCTH
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cTana npexHei. OnepeanTb, Kakylo 4acTb He()TH U3 €MKOCTH JIBAXIbI OTIPAB-
JISUTA HA TIPOM3BOJICTBO.

Peienmne.

O603HaunM 3a X 100 He(DTH, KOTOPYIO BBl OTHPABIISIN HA MIPOU3-
BoACTBO (X>0). Torna ypaBHeHHe OalaHca KOJIMYECTBa CEpbl B HEPTH OyAET BbI-
TJISIACTH CJIEAYIOIKUM 00pa3oMm:

15 15 0,5 (1,5 15 0,5 j 2 1,5
— X — — X |X =

X + X + +—X=—,
100 100 100 100 100 100 100 100
15 15 0,5

€ - X+
100 100 100

r X — KOHIIEHTpAIus Cepbl B HE(PTH TOCIE EPBOTO

JOJINBa HC(I)TI/I B €EMKOCTB.

YMHOXHB 00€ yacTu ypaBHeHHs Ha 100, packpblB CKOOKH U TIPUBEIS TMO-

2
n00HBIC claraeMble, MOJydYuM KBajipaTHoe ypaBHeHue X~ —0,5X=0. YcioButo

1
X>0 yJIOBIETBOPSET TOJIBKO KOPEHb YPaBHEHUS X = >

1
OTtBeT. —.

[Tpu pemiennn reoMeTpUIECKON 3a/1a4l HEOOXOIUMO clieTaTh CXeMaTH4e-
CKUU PUCYHOK, OTPAKAIOUIUN COAEpKAHUE paccMaTpuBaecMou 3amaud. Ha pu-
CYHKE HaHECTH BCE€ HEOOXOAMMble 0003HAYCHHSI, UCTIONB3yEMbIC B 3a/1a4e.

Ipumep 3. Ilepumerp nmapamnenorpamma paBeH 48 cm. Haiitu cTOpoHBI
napajiesorpaMMa, €CJIM OJHa CTOPOHA Ha 3 ¢M OOJIbIIIe IPYTOM.

Pemenne. 1. Hapucyem mapamrenorpamm ABCD.

C

A D
2. Ucrnonb3ys cBolicTBa mapaienorpamma, umeem: P =2AB +2DC |
Iycrs AB=CD =x, BC=AD=x+3.
Torma, 48=2x+2(x+3), 4x=42, x=105.
BC=AD=10,5+3=135.
OtBert. 10,5 cmu 13,5 cm.
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V. PekomeHn10BaHHbI OMOIMOrpaguyecKuii CmcoK.

OcHoBHas quTEpaTypa

1. Maremartuka: anrebpa ¥ Hadajla MaTeMaTUYECKOTO aHAIM3a, TeOMEeT-
pusi. AnreOpa u Havana mMaTtematuyeckoro ananusa. 10-11 kmaccsl: Yue0l. nis
o01reo0pa3. opranuzanuii: 6a3oBbii U yriuyon. Yposau / Anumos LA, u ap. —
M.: U3n-Bo «IIpocsemenuner, 2020. — 463 c.

2. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTO aHajn3a, reOMeT-
pust. I'eomerpus. 10-11 kmaccol: Yueb. qis o6mieo0pas. opranusaniuii: 0a30BbIi
u yriyon. Yposuu / Atanacsu JI.C. u np. — M.: «IIpocBemienue», 2020. — 287 c.

3. AnreOpa u Havasla MaTeMaTUYECKOro aHanuza: Y4eb. mocol. mist 10-11
K. obmeoOpas. opranuzanuii / A. H. Konmoropos u np. — M.: [Ipocsemienue,
2019. — 384 c.

4. TloropenoB A.B. I'eomerpus. 7-9 kmaccel: Yueb. ayist o0meodpas. yd-
pexaenuii. — M.: I[IpocBemenune, 2017. — 240 c.

5. TloropenoB A.B. I'eometrpusi. 10—11 knaccel: ba3zoBwiii ypoBenb. Un-
KEHEpHBIN Kypc: yueOHoe mocooue — M.: [Ipocsemienue, 2018. — 175 c.

6. COOpHUK 3a7a4 10 MaTeMaTUKE JJIs MOCTYIAIIINX B BY3bl / MO Pel.

M.N. Cxanasu. — M.: ACT, 2019. — 608 c.

JlonoJiHUTeIbHAS JIUTEPATYPA

1. boromonos H.B. Ilpaktrueckue 3aHsATHS M0 MaTeMaTuke: Y4el. moco-
oue/ 5-e u3a. — M.: Bercui. mik., 2008. — 495 c.

2. Boeironckuit M.A. CripaBOYHUK O 3J€MEHTApHOM MaTemaTuke. — M.:
ACT, Actpens, 2006. — 509 c.

3.Kpamop B. C. [loBTopsieM u crucTeMaTU3UPYEM LIKOJIbHBIA KypC anre0-
pBI ¥ Havau1 aHanuza. — 4-e u3a. — M.: Onukc, 2011. — 416 c.

4. lopodees I'.B. Matemartuka aiist noctynatomux B BY3si: [TocoOue. —

4-¢ uzn., crepeotunt. — M.: Jlpoda. 2001. — 672 c.
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5. Hopodeer I'.B. COopuuK 3agaHuil sl MPOBEJACHUS MTUCHMEHHOTO JK-

3aMeHa [0 MaTeMaTHKe U anredpe ¥ HavyajaM aHajlu3a 3a Kypc CpeIHeHd IIKOJIBL.

11 xkmacc. — M: [lpoda, 2008. — 160 c.

6. ITucemennsiil [[.T. I'oToBUMCS K 3K3amMeHy 1o mMateMmaTtuke. — M.: Ali-

puc-nipecc, 2008. — 352 c.

ba3ssl JAHHbIX, HH(])opMaunonno—cnpaBqume CUCTEMBI:

1. | ALEXLARIN.NET

http://alexlarin.net/

2. | AB Alleng http://www.alleng.ru
3 OtkpsiThiit 6aHK 3ananuii EI'D mo mare- http://mathege.ru
MaTHUKe
4 | MUDHer http://live.mephist.ru/show/ma

thege2010/

®denepalbHbIM UHCTUTYT Megaroruye-
CKUX U3MEPEHUI

http://www.fipi.ru/

OdurmansabIit HOOPMAIIMOHHBIN MTOP-
tan EI'D

http://ege.edu.ru/
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