MHHHCTEPCTEO CEJIBCKOI0 X03AHCTBA POCCHHCKOH $ETEPAITHHA

$EJEPAIBHOE I'OCYIAPCTEEHHOE EIOLKETHOE OGPA3OBATEJIBHOE
VUPEAJIEHHE BBICIIETO OEPA3OBAHHSA
«PAIAHCKHIH I'OCYIAPCTBEHHBIH ATPOTEXHOJIOTHUECKHH
VHHBEPCHTET HMEHH ILA. KOCTEIUEBA»

YTBEepEAAD

“.  PexTop/®THEOY BO PTATY

Y, : n.1.H., npodeccop
j ' ' J A B IlleMakHH
«19% oxTabps 2022 1.

MPOI'PAMMA BCTYIIHTE/IBHOI'O HCITBITAHHA,
NPOBOJHMOI'O BEY30M CAMOCTOATE IBHO

mo MaTéeMaTHRE

71 IOCTYIAKINHEX B (egepalbHOe roCyIapcTBeHHOe OI0IKeTHOE
00pazoBaTeNbHOE YIPe#IeHHE BRICINETO 00O Pa30RaAHHA
«PA3aHCEKHHA rocyIapcTBeHHEEIH arpoTeXHOMOTHIeCKHH

vHHBepCcHTeT HMeHH [ A KocTE™esan

ana oby9eHHEA Do OporpaMMaM faKanaBpHATA H CHeNHEATHETETA

Pazass, 2022



Pazpaboruuku:
JoUeHT Kadeapbl Ou3Hec-HHPOPMATHKH U NPHKIANHOH MaTeMaTHKH

) J
ﬁgqu K.(Q.-M.H., 1oueHT Bragumupos Anexcanap PeaopoBut
(noanwcs)
CornacoBaHo:
3aBeYIOLIMIH H3HeC-HH(OPMATHKH H NPHKIAJHOH MaTEMATUKH

a.3.H., npoeccop Illamkosa Hpuna 'enHaasesHa

(fioammcs)

IIporpaMma paccMOTpPeHa H YTBepAIeHA Ha 3aceJaHHH Y4eHoro coera PIBOY
BO PTATY "19" oktaopa 2022 roza, mpoTokoa Ne 3.

H3MeHeHHA H JONOIHEHHA PACCMOTPEHEI H VTBEPAKIeHE! Ha 3aCeJaHHH Y Y€HOro
coBeta I BOY BO PTATY "28" anpena 2023 roza, nmpotokoax Ne 9a.



1. O0mue moJ10KeHUs

OcHOBHas LI€JIb BCTYIIUTEIBHOTO UCIIBITAHUS — OLICHKA Ka4eCTBA MTOATOTOBKU
MOCTYMAOIIUX IO MAaTEMATUKE M OINpPEICNICHUE MHTEJUIEKTYalbHOTO, COIIMAIBHOTO,
OOIIEKYIbTYPHOTO U KOMMYHHUKATUBHOTO YPOBHS Pa3BUTHS IMYHOCTH aOUTYPUEHTA.

Ha sx3amene no mamemamuke abumypuenm 00NH#CeH NPOAGUMb YMEHUSL:
1. YMeTh BBINOJHATH BEIYUCICHHUSA U IPe00pa3oBaHuA.
1.1. BommonusaTe apupMeTudecKre AeCcTBHs, coueTasi yCTHbIC M MMCbMEHHBIEC TIPU-
€Mbl; HaXOJIUTh 3HAYEHUSI KOPHS HATypAJIbHON CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. BeIuuCasATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISAA HE00-
XOJIMMBIE TIOJICTAHOBKH U MPE0Opa30BAHMS.
1.3. IIpoBOAMTH IO U3BECTHBIM (pOpMyJIaM U MpaBUiiaM Npeodpa3oBaHusi OyKBEHHBIX
BBIPAKECHHM, BKJIIOYAIOIIMX CTENEHHU, PaJuKalibl, JOrapuMbl U TPUTOHOMETPHUYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHUS U HEPABEHCTBA.
2.1. PemaTp panyoHaJIbHbIE, HPPALIMOHAIBHBIE, [I0Ka3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBI.
2.2. PemaTp ypaBHEHHMs, IPOCTEUIINE CHCTEMBl YPAaBHEHMI, HCIIONb3Ysl CBOMCTBA
(GyHKIMI 1 UX rpadUKOB; UCIIOJIB30BATh JUIsl IPUOIMKEHHOTO PELICHUs YpaBHEHUM
Y HEPABEHCTB IrpaUUeCKuil METO/I.
2.3. Pematp panyoHanbHble, MOKa3aTeIbHbIE U JJOrapu(pMHUUECKHE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINIOJIHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. Onpenensate 3HaueHue GYHKIMUU 110 3HAYEHUIO apTyMEHTa IPU Pa3IMYHbIX CIIO-
co0ax 3aaHus (PyHKIMH; OMHUCHIBATH 10 TpadUKy MOBEIEHUE U CBOMCTBA (DYHKIINH,
HaxoAuTh MO rpaduky QYHKIHUM HAuOOJbIIEe U HAUMEHbIIEE 3HAYCHUS;, CTPOUTH
rpauKy U3y4EeHHBIX (QYHKIIHM.
3.2. Belunciath Npou3BOJHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIHMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HanOoJIbIIICe M HAUMEHBIIICE 3HAUYCHUS (DYHKITUH.
4. YMeTh BBINOJHATH A€CTBUAA C reoMeTpUYecKUMH (urypamm, KOOpAMHA-
TaAMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETPUYECKUE 3a7a4 Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. PemaTh npocTelIne CTEPEOMETPUUECKUE 3a/1a4u Ha HAXOXKACHUE TeOMeTprye-
CKHMX BEJIMYUH (IJTUH, YTJI0B, IIOMIaAeH, 00beMOB); UCTIOJIb30BATh MPH PEIICHUH CTE-
PEOMETPUUYECKUX 3a]1a4 TUIAHUMETPUYECKHUE (PAKThI U METOBI.
4.3. Onpenensatb KOOPAUHATHI TOYKH; IPOBOJNUTH ONEPALlH HAJl BEKTOPAMH, BBIUHC-
JSATh JUIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEXK]y BEKTOpaMu
S. YMeTh cTpoMTB M HCC/IEA0BATH NPOCTEHIIINEe MATEMAaTHYECKHEe MOJEJIN.
5.1. MoaenupoBath peajibHble CUTYaAllUU A2poOU0102u4ecKozo npohuia Ha s3bIKe
anreOpbl, COCTaBIATh YPaBHEHUS! U HEPABEHCTBA IO YCIOBHIO 3a/1a4H; UCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIIOIb30BAaHUEM allfapara aareopbl.
5.2. MonenupoBath peajgbHbIE CUTYallUU azpoduo102uiecko2o npoghuia Ha si3bIKe
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Ir€OMETPUH, HUCCIEA0BATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETpHUYE-
CKHUX MTOHSTHUM U TEOpEM, anmnapaTa ajareopsl; perarb IpakTHUEeCKUEe 3aja4u, CBsI3aH-
HBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIUYMH.

5.3. IIpoBoaNTh TOKa3aTeIbHBIE PACCYKACHUS IPU PELICHUH 3aa4, OLIEHUBATh JIO-
TMYECKYI0 IIPABUIBHOCTh PACCYKICHHUW, PaClO3HABATh JIOTUYECKH HEKOPPEKTHBIE
paccyJIeHusl.

6. YMeThb HCII0JIb30BAaTh IPUOOPETEHHbIC 3HAHUSA U YMEHHS B IPAKTHYECKOM je-
ATEJbHOCTH U MOBCEAHEBHOM 'KU3HU.

6.1. AHanu3upoBaTh peaabHbIC YMCIOBBIE JaHHBIC, HH(OPMALIUIO CTATUCTUYECKOTO
XapakTepa; OCYILIECTBIATh MPAKTHUECKHUE PacyeThl MO (GopMmyliaM; MOJIb30BATHCS
OLIEHKOW W MPUKUIKON IIPU MPAKTUUECKUX pacyeTax.

6.2. OnKchIBaTh ¢ TOMOLIBIO (DYHKIIMI pa3IMyHbIE PEabHbIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU U UHTEPIIPETUPOBATH UX IPaPUKU; U3BJIEKaTh HH(POPMALUIO, IPEICTAB-
JICHHYIO B TaOJIMLaX, HA AUarpaMMax, rpadukax

6.3. PemaTh npuKiIaaHbIC 331a41, B TOM YHCIIE UHHCEHEPHO20 NPOPua, COIMAIBHO-
HKOHOMUYECKOTO0, (PU3MUYECKOTO XapaKTepa, Ha HauOOoJbIINEe 1 HAUMEHBIINE 3HAUE-
HUs1, Ha HAX0XKJIEHUE CKOPOCTU U YCKOPEHUS.

2. Coneprxanue NporpamMmbl
1. Anreopa.
1.1. Yucna, kopHu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenensp ¢ HaTypaJIbHBIM MOKA3aTENEM.
1.1.3. Apobu, npoueHThl, paliiOHAJIbHBIE YHCIIA.
1.1.4. Crenens ¢ nenbIM MOKa3aTENEM.
1.1.5. Kopens crenenu N > 1 u ero cBoicCTBAa.
1.1.6. Ctenens ¢ pallMOHAIBHBIM MOKa3aTeJIeM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.
1.2. OcHnosvl mpuecorHomempuu.
1.2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC POU3BOJIBHOTO yTJIa.
1.2.2. PannanHasa mMepa yria.
1.2.3. Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YUCJIa.
1.2.4. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
1.2.5. ®opmynsl npUBEAEHUS.
1.2.6. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pPa3HOCTH ABYX YIJIOB.
1.2.7. CuHyC 1 KOCHHYC JIBOMHOTIO yrIJa.
1.3. Jloecapughmur.
1.3.1. Jlorapudm yucna.
1.3.2. Jlorapudm npousBeeHUsI, YaCTHOTO, CTETICHHU.
1.3.3. JlecATUYHBIN U HATYypATBHBIN JIOTapU(PMBI, YUCIIO e.
1.4. Ilpeobpaszosanus evipadiceHull.
1.4.1. IlpeoOpazoBaHus BEIpAXKEHHI, BKIIFOYAIOLIUX apHU(PMETHUECKHUE OTIePaAIIH.
1.4.2. TlpeoOpa3oBaHus BhIpaKEHUN, BKIIOYAIONINX OTNEPAIMIO BO3BEJCHUS B CTE-
IIEHb.



1.4.3. IIpeoOpazoBanust BRIpaKEHUM, BKIIOUYAIOIIUX KOPHU HATYPAJILHON CTENEHHU.
1.4.4. IIpeoOpazoBaHusI TPUTOHOMETPUYECKUX BBIPAKEHUM.

1.4.5. [IpeoOpazoBaHue BbIpaKEHUH, BKIIOYAIOLIUX OIMEpaIUio JorapupMupoBaHusl.
1.4.6. Monaynb (aOcomoTHas BeJIMUKMHA) YUCIa.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. Ypasuenus.

2.1.1. KBaapaTtHble ypaBHEHUA.

2.1.2. PaunoHaIbHBIE ypaBHEHUA.

2.1.3. UppaumonanbHble ypaBHEHUS.

2.1.4. TpUroHOMETPUUYECKUE YPABHEHHUS.

2.1.5. Iloka3aTenpHbIE ypaBHEHUS.

2.1.6. Jlorapudmudeckne ypaBHEHUS.

2.1.7. PaBHOCWJIBHOCTBh YPABHEHUI, CUCTEM YPABHEHUM.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHBIE TPUEMBI PEILLICHUS] CUCTEM YpaBHEHUI: IOJICTAHOBKA, ajre0paunye-
CKOE€ CJIO’KEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Vicnonb3oBaHue CBOMCTB U rpadMKoB (PYHKITUI NpU PEIICHUH YpaBHEHUN.
2.1.11. N3o0pakeHue Ha KOOPJIAMHATHON IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHeE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpuMeHeHE MAaTEMAaTUYECKUX METOIOB ISl PELICHHS COJICPKATEINBHBIX 3a-
714 U3 pa3InuHbIX 00acTeil HayKu U npakThku. MHTepnperamus pe3ynbrara, y4eT
peaNbHbIX OTPAHUYEHUN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauroHaIbHBIE HEPABEHCTBA.

2.2.3. Iloka3aTenpHbIE HEPABEHCTBA.

2.2.4. JlorapudMudecKkre HEpaBEHCTBA.

2.2.5. CucTtembl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

2.2.77. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionp3oBaHne CBOWCTB U TpauKOB (DYHKIIHM MPU PEIICHUHA HEPABEHCTB.
2.2.9. MeToa MHTEpPBAJIOB.

2.2.10. N300paxeHne Ha KOOPJIMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN Hepa-
BEHCTB C JIByMS IEPEMEHHBIMHU U UX CUCTEM.

3. OyHKIHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHO€eCTBO 3HaY€HUI (PYHKIUU.

3.1.3. I'paduk ¢pyuxuuu. [Ipumepsl GyHKIHOHATBHBIX 3aBUCUMOCTEN B pPEabHBIX
Ipoleccax u sIBJICHUSX.

3.1.4. O6patnas @ynkuus. ['paduk odpaTHON HyHKIIUU.

3.1.5. TIpeoOpazoBanusi rpaduKOB: MapauIeIbHBIN MEPEHOC, CUMMETPUS OTHOCH-
TEJIbHO OCEN KOOPJAMHAT.

3.2. Dnemenmapnoe ucciedosarue QyHKyutl.



3.2.1. MoHotoHHOCTHh PyHKIMU. [[poMexyTKH BO3pacTaHus U yObIBAHMUS.

3.2.2. YéTHOCTh U HEUETHOCTh (PYHKIIUH.

3.2.3. IlepuoaA4HOCTD (PYHKIIHH.

3.2.4. OrpaH4eHHOCTh (YHKIIUH.

3.2.5. Touku 3KcTpeMyMa (JIOKIbHOTO MAKCUMyMa U MUHUMYMa) (PYHKIUH.

3.2.6. HauGoupiiiee 1 HauMeHbIIIee 3HaueHUs QyHKIIUH.

3.3. Ocnosnvie snemenmapmvie yHKYUU.

3.3.1. Jluneitnas ¢pyskms, e€ rpaduk.

3.3.2. ®OyHKUMs, ONUCHIBAIONIAS OOPATHYIO MPOMOPIHUOHATIBLHYIO 3aBUCUMOCTD, €&
rpaduxk.

3.3.3. KBagpatuunas ¢pyHkuus, €€ rpaduxk.

3.3.4. Crenennas (pyHKIUS ¢ HATYpaJIbHBIM MTOKa3aTeneM, e€ rpaduk.

3.3.5. Tpuronomerpuieckue QyHKINH, UX TpauKH.

3.3.6. [lokazatenbHas GpyHKIuA, €€ rpaduxk.

3.3.7. Jlorapudmuueckas pyHkius, e€ rpaduxk.

4. Hayaia MaTeMaTH4€CKOI0 aHAJIU3A.

4.1. Ilpouszsoouas.

4.1.1. Ilonarue o npou3BOIHON (PYHKIINU, TEOMETPUUECKUI CMBICI IPOU3BOIHOM.
4.1.2. ®uznyeckuil CMbICT IPOU3BOJHON, HAX0XKIEHNE CKOPOCTH AJIs Ipoliecca, 3a-
JAHHOTO (POPMYJION MU TPa(UKOM.

4.1.3. YpaBHeHHUE KacaTelbHOU K rpaduKy QyHKLIHU.

4.1.4. ITpou3BoHbIE CyMMBI, pa3HOCTH, ITPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas npousBoaHas U €€ PU3NYECKUI CMBICI.

4.2. Uccneoosarnue ynxyutl.

4.2.1. [IpumeHeHne Npon3BOIHOM K UCCIIEOBAaHUIO (DYHKIIMI U MOCTPOCHUIO rpadu-
KOB.

4.2.2. Ilpumepsl UCTIOIB30BAHUS IPOU3BOJHOM JIJIs1 HAXOKICHUSI HAMITYYIIIETO pellie-
HUS B IPUKJIAAHBIX 33/1a4aX azpoouoiocuieckozo npoguns, B COUAaIbHO-3KOHOMU-
YECKUX 3aJadax.

4.3. I[lepsoobpasuas u unmezpai.

4.3.1. IlepBooOpa3HbIe AIEeMEHTAPHBIX (PYHKITUH.

4.3.2. IlpumMepsl NpUMEHEHHsI HHTETpasia B PU3UKE U TEOMETPUH, B IPUKIIAAHBIX 3a-
Javax azpoouono2uieckozo o npogui.

5. I'eomerpus.

5.1. IInanumempus.

5.1.1. TpeyronbHUK.

5.1.2. IlapannenorpamMmm, NpsMOYTOJIbLHUK, POMO, KBaparT.

5.1.3. Tpaneuus.

5.1.4. OKpy>XHOCTb U KPYT.

5.1.5. OKpyXHOCTb, BOUCAHHAsI B TPEYTOJIbHUK, U OKPY>KHOCTb, ONIMCAHHAsI OKOJIO
TPEYrOJIbHUKA.

5.1.6. MuoroyrosibHUK. CymMMa yrioB BBIIYKJIOIO MHOIOYTOJIbHUKA.



5.1.7. IIpaBuiibHBIE MHOTOYTOJIbHUKHU. BriicanHast OKpY»KHOCTb ¥ OITMCAHHAS OKPYXK-
HOCTb ITPABUJIBHOTO MHOTOYT'OJIbHUKA.

5.2. IIpamvie u niockocmu 8 npocmpancmee.

5.2.1. Ilepecekaromuecs, napaJuieIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; TEPIEHIU-
KYJSIPHOCTB MPSIMBbIX.

5.2.2. IlapannenbHOCTh MPAMOU U IIJIOCKOCTH, IPU3HAKHU U CBOMCTBA.

5.2.3. IlapaynenpHOCTD IIIOCKOCTEN, MPU3HAKU U CBOMCTBA.

5.2.4. IleprieHAUKYISIPHOCTD NPSIMOU M IJIOCKOCTH, MPU3HAKHA M CBOMCTBA; NEPIICH-
TUKYJISIP U HAKJIIOHHAS; TEOpeMa O TPEX NEPHEHIUKYJIIApax.

5.2.5. IlepnieHANKYISAPHOCTH TUIOCKOCTEH, TPU3HAKU M CBOMCTBA.

5.2.6. IlapannensHoe mpoekTupoBanue. M300paxkeHnue npoCcTpaHCTBEHHBIX (DUTYD.
5.3. Muozoepannuxu.

5.3.1. [Ipu3ma, €€ ocHoBaHUs1, OOKOBBIE pEOpa, BBICOTA, OOKOBAsi HOBEPXHOCTb; MPsi-
Mas MpU3Ma; MpaBUiIbHAs MPU3Ma.

5.3.2. [Napannenenunen; Kky0; ciMMeTpun B KyOe, B TapaJieeuIe/ie.

5.3.3. Ilupamua, e€ ocHoBaHue, OOKOBBIE pEOpa, BbICOTA, OOKOBasi MOBEPXHOCTD;
TpEeyrojbHas NUpamMuaa; MpaBUibHAS TUpPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. [IpencraBneHue o mpaBUILHBIX MHOTOTPAaHHUKAX (TE€Tpa’ap, Ky0, OKTasp, J10-
JeKadIp U UKOCadIp).

5.4. Tena u nosepxnocmu epawyeHusi.

5.4.1. Hunuuap. OcHOBaHUE, BhICOTA, OOKOBasi MOBEPXHOCTh, 0Opasyrolias, pas-
BEPTKA.

5.4.2. Konyc. OcHoBaHMe, BbICOTa, 00KOBask MIOBEPXHOCTh, 00pasyroias, pa3BépTka.
5.4.3. lllap u cdepa, ux ceycHUS.

5.5. U3mepenue ceomempuueckux 8eIuyuH.

5.5.1. Bearnuuna yria, rpajgycHas Mepa yriia, COOTBETCTBUE MEXKY BEJIMUMHOMN yria
Y JUIMHOU T OKPY>KHOCTH.

5.5.2. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOU U MIJIOCKOCTHIO,
YTOJI MEXK]Ty TNIOCKOCTSIMH.

5.5.3. lnuHa oTpe3ka, JIOMaHOU, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

5.5.4. PaccTOsIHME OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 INTIOCKOCTH; PACCTOSTHUE MEKTY
napaJijieIbHbIMA U CKPEUIMBAIOIIMMHUCS MPSMBIMU; PACCTOSHHUE MEXKY Mapaieib-
HBIMH TJIOCKOCTSIMHU.

5.5.5. IInomaap TpeyroJbHUKA, TapAJLIEIOrpaMma, Tpareuuu, Kpyra, CEKTopa.
5.5.6. Ilnoniaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpPHI.

5.5.7. O6bEM KyOa, MpSIMOYTOJILHOTO Mapajiesienuie/a, MupaMuibl, IPU3MBI, ITU-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamol u éexmopul.

5.6.1. KoopauHatel Ha TIpsIMOM, JEKapTOBBI KOOPJIUHATHI HA TJIOCKOCTH M B TIPO-
CTPAHCTBE.

5.6.2. ®opmyna pacCTOSHUSA MEXIY IByMsl TOUKaMU; ypaBHEHUE CHEPHI.

5.6.3. Bektop, MOAy/Ib BEKTOpPa, PAaBEHCTBO BEKTOPOB; CIOKEHNE BEKTOPOB U YMHO-
’KEHUE BEKTOpa Ha YHCJIO.



5.6.4. KonnuneapHble BeKTOphl. Pa3noxeHnue BekTopa Mo JIByM HEKOJUIMHEAPHBIM
BEKTOpaM.

5.6.5. Kommianapusie BeKTOpbI. PaznoskeHue no TpéM HEKOMIUTAHAPHBIM BEKTOpaM.
5.6.6. KoopanHatsl BeKTOpa; CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YTOJl MEK/Y BEK-
TOpPaAMHU.

6. D1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUHN BEPOSITHOCTEIA.

6.1. Dnemenmol KOMOUHAMOPUKU.

6.1.1. IToouepenHbIil U OTHOBPEMEHHBII BHIOOP.

6.1.2. ®opmybl UKciaa cOUeTaHUH U epecTaHoBOK. bunom HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabmuHoe 1 rpaduIecKOe MPEACTaBICHUE TaHHBIX.

6.2.2. UncnoBble XapaKTEPUCTHKH PSATOB TAHHBIX.

6.3. Dnemenmsl meopuu 6eposSImMHOCMeEU.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IIpumMepsl UCTIOJIB30BAHUSL BEPOSATHOCTEN M CTATUCTUKHU IMPU PEUICHUU TPH-
KJIQJIHBIX 3a]1a4, B TOM YHCJIE A2poouono2uueckozo npoguns.

3. CTpyKTypa 3K3aMeHa

CrpykTypa Oumiiera mo MaTeMaTHKe COOTBETCTBYET CTPYKType Bapuanta KUM
(KOHTPOJIBHO-U3MEPUTENIBHBIX MATEPUAJIOB) €UHOTO IOCYIapCTBEHHOIO IK3aMEHa.
DK3aMeHalMOHHAas padoTa MO COAECP’KAHUIO, YPOBHIO CIOKHOCTU U OLEHUBAHHIO
MOJIHOCTBIO COOTBETCTBYET MpodriibHOMY ypoBHIO EI'D no maremaruke ¢ yuétom
azpoouonozuueckozo npoguns.

DK3aMeHallMOHHasl paboTa COCTOUT U3 JIBYX YacTel, BKIIIOYAromux B ce0s 18
3aganuit. Yacte 1 coctout u3 11 3aganuii ¢ KpaTKUM OTBETOM 0a30BOT0 U MOBBIIICH-
HOTO YPOBHEHN CIOKHOCTU. YacTh 2 COAEpKUT 7 3aaHuil C pa3BEPHYTHIM OTBETOM
ITOBBILIEHHOTO U BBICOKOTO YPOBHS CJIIO)KHOCTH.

Oteetsbl k 3a1anusamM 1-11 3anuceiBaloTCs B BUE 1EJ0T0 YUCIIA WIA KOHEY-
HOM necatuunoit npodu. Hammpumep, Ne 6: — 0,8; Nol12: 22.

[Tpu BemonHenun 3aganuii 12-18 tpelyercs 3amucarth MOJHOE pelieHne u
OTBeT.

IIpu BBITIOJIHEHUM 3aIaHUM MOXKHO II0JIb30BAThC YEPHOBUKOM Ha BBIJAHHOM
OyMare Cc medatbl0 YHUBEPCUTETA, KOTOPBIM B KOHIIE dK3aMeHa JOJIKEH ObITh CAaH
BMECTE C YNCTOBUKOM YJIEHAM JK3AMEHALMOHHONW KOMHMCCUU. 3allUCH B YEPHOBHKE
HE YUYMUTHIBAIOTCS TP OLICHUBAHUM PAOOTHI.

Hwuxe nano copepxaHue KaxxJI0ro 3a1aHusl.

3apanme Nel — mmaHumeTpuydeckas 3agada 6a30BOT0 YPOBHS CIIOXKHOCTH (Tpe-
YTOJIbBHUKH, MTapaJIeIOrpaMMBbl, TPANEUH, [IEHTPAJIbHBIE U BIUCAHHBIE YTJIbI, Kaca-
TeJbHasl, XOp/1a, CEKyIlasi, BIUCAHHBIE U ONHUCAHHBIE OKPY>KHOCTH).

3aganue Ne2 — crepeoMerpuueckas 3anada 0a30BOTO YPOBHS CIIOXHOCTH
(ky0, mapanienenurnes, COCTaBHbIE MHOTOIPAHHUKH, TTPpU3Ma, MUpaMuaa, HUIUH]IP,
KOHYC, IIap, IJIOIIAAN MIOBEPXHOCTEH, OOBEMBI).



3aganme Ne3 — 3a1aua azpoodouonozuueckozo npoguasa 1o T€OpUr BEPOSTHO-
cTeit 6a30BOr0 YpOBHS CIOXKHOCTH.

3ananue Ned —3anava azpoodouonozuueckozo npoguna NOBBILIEHHOTO YPOBHS
CJIO)KHOCTH, TIPOBEPAIOIIAs] YMEHUE MOJICIUPOBATh pEalIbHbIE CUTYaIluu Ha SI3bIKE
TEOPUU BEPOSITHOCTEN U CTATUCTUKH, BBIYUCIATH B IPOCTEUIIINX CUTYAIUSAX BEPOSIT-
HOCTH COOBITUH.

3amanue NS — npocreiiiine ypaBHeHHs 0a30BOr0 YPOBHS CIIOKHOCTH (JIMHEM-
HbIE, KBaJIpaTHbIC, KyOMUeCKue, oKa3aTeabHbIC, JIOTapu(PpMUIecKue, TPUTOHOMETPHU-
YECKHe).

3aganme Ne6 —BbIUMCIICHHS U TpeoOpa30BaHus 0A30BOr0 YPOBHS CIOXKHOCTH
(mpeoOpa3oBaHus YUCITOBBIX U OYKBEHHBIX BBIPaKEHUN — pallMOHATBHBIX U UpPalli-
OHAJIBHBIX, TPOOHBIX, CTENIEHHBIX, JIOTAPUPMUUECKUX, TPUTOHOMETPUUYECKUX).

3amanue Ne7 — 3a1aua 6a30BOr0 YPOBHSI CJIIOKHOCTH HAa TPOU3BOJIHBIE U TIEP-
BooOpa3Hbie ((PU3UYECKUN U TEOMETPUUYECKUN CMBICI MPOU3BOJAHON, MPUMEHEHHUE
IPOU3BOIHOM K UCCIEA0BaHUIO (DYHKIIHI, TEpBOOOpa3HbIE).

3ananme Ne§ —3anaua azpoouonozuueckozo npoghuna NOBBIICHHOTO YPOBHS
CJIOKHOCTH C TPHUKJIAJAHBIM cojiepxkaHueM ((PyHKIIMOHAIbHbIE 3aBUCUMOCTU BEJH-
Y1H, U3MEHEHNE 3HaUYCHUS (PYHKIIMU MPU U3MEHEHUU 3HAYEHUS apTyMEHTA).

3ananmne Ne9 — TekcTOBas 3a/laya MOBBIIIEHHOTO YPOBHS CIOKHOCTH (3a7a4u
Ha MPOIEHTHI, CIIaBbl, CMECH, PACTBOPHI, IBMKEHHUE, padOTY).

3aganmne Nel() — 3a1aHME TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH, MPOBEPSIOIEE
YMEHHE BBITIOJIHITh ACHUCTBUS C (DYHKITUSIMH.

3apanme Nell — 3a1aya MOBBIIEHHOTO YPOBHS CJIOKHOCTH HAa SKCTPEMYMBI,
HauOoJIbIIIee U HaMMEHbIIee 3HaUeHUEe QyHKIMM (MccinenoBanre PyHKIUM ¢ TOMO-
IO TIPOU3BOIHBIX).

3apanme Nel2 — TpUrOHOMETPUYECKOE, JIOTApUPMUUECKOE WIIH MMOKA3aTENb-
HOE YpaBHEHUE MOBBIIIEHHOTO YPOBHS CI0XHOCTH.

3amanue Nel3 — crepeoMerprueckas 3ajja4ya MOBBIILIEHHOTO YPOBHS CIIOKHO-
CTH, OHA pa3/ieJieHa Ha IyHKTHI a U 6. B MyHKTE a HY»HO JI0Ka3aTh T€OMETPUIECCKUI
¢dakT, B MyHKTE 6 — HAWTU (BBIYUCIUTD) TEOMETPUIECKYIO BETUUHHY.

3ananmne Nel4 — 5T0 HEpaBEHCTBO — APOOHO-pAIMOHANIBHOE, JIoTapupMude-
CKO€ WJIY MT0KA3aTeJIbHOE MOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

3aganme NelS — 510 TekcTOBas 3aj1auya MOBBIIIEHHOTO YPOBHS CJIOKHOCTH C
SKOHOMHUYECKUM COACPKAHUEM.

3amanue Nel6 — 510 nmaHMMeTpHUUYECKas 3a/1a4a MOBBIIIEHHOTO YPOBHS CII0XK-
HOCTH. B yHKTE @ HyHO JJ0OKa3aTh TeOMETPUUYECKUN (PaKT, B MyHKTE 6 — HAUTHU (BBI-
YUCJIUTh) TECOMETPUUECKYIO BEJIMUUHY.

3aganme Nel7—3To ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMBI C TAPAMETPOM.
370 3aj1a4a BHICOKOTO YPOBHSI CJIIOKHOCTH.

3amaun ¢ mapaMeTpoM JIOMYCKAaIOT BEChMa pa3HOOOpa3HbIE CIIOCOOBI PEIICHUS.
Hawnbonee pacnpocTpaHEeHHBIMU U3 HUX SBJISIIOTCSL:

— YHCTO anredpanyecKuil cnocod pemeHus;

— C1moco0 penieHus, OCHOBAHHBIN Ha MOCTPOSHUU U UCCIIEIOBAaHIUN T€OMETPH-
YEeCKOM MOJE/IM JaHHOM 3a7a4uM;



— (yHKIMOHAJIBHBIN C1TIOCO0, B KOTOPOM MOTYT OBITh U aJireOpanvecKue, u reo-
METPUYECKUE MOMEHTBI, HO 0a30BbIM SIBJISIETCS UCCIEAOBAaHIE HEKOTOPOU (PYHKIUU.
3adactyto (HO Jajeko He Bcerja) rpaduueckuii Meroa 0ojee SCHO BEAET K
nenu. KpoMe Toro, B KOHKPETHOM TEKCTE PElICHUs BIIOJIHE MOTYT BCTpEUaThCs dJie-
MEHTBI KaXJI0T0 U3 TPEX MEPEUUCICHHBIX CIIOCOOO0B.
3amanue Nel8 BBICOKOTO YpOBHS CIIOXKHOCTH COAEPKATEIBHO MPOBEPSIET B
MIEPBYIO OYEPEIb HE YPOBEHb MAaTEMATHUECKOM (IIIKOJIBHOK) 00pa30BaHHOCTH, a YPO-
BEHb MaTEMATUUECKOU KyJIbTYpbl. DOPMUPOBAHUS KYJIbTYPhI IPOUCXOIUT HA MPOTS-
KEHUHM BCEX JIeT 00y4yeHus (M HE TOJBKO B IIKOJIE). J{Jis perenus 3Toil 3ajauu HUKa-
KX (haKTOB M3 TEOPUHU YHCENl TUIa TeopeMmbl Bumbcona, yricen MepcenHa, Maoil
Teopembl Depma, TEOpUN CPaBHEHUM M T.I. JJIS PEIICHUS dTUX 3aJaHUil HEe TpeOy-
ercs. TOT, KTO 3TU (PaKThI 3HAET, pa3yMEETCs, MOKET UX KCIOIb30BaTh, HO MPH pe-
IIEHUH BCETAa MOKHO OOOMTHUCE U 0€3 HHUX.

VYcnosus 3aganus Nel8 pa3outsl Ha myHKTHI [1o cyiecTBy, 3a1aua pa3oura Ha
psia oA3a1a4 (YACTHBIX CITydaeB), MOCIEA0BATENIBHO peliasi KOTOPbIE MOKHO B UTOTE
CIIPABUTHCS C CUTyallMEN B IIEJIOM.

Ha BrInoJIHEHNE PK3aMEHAIIMOHHOM paboThl OTBOAUTCS 3 yaca 55 MunyT (235
MUHYT).

4. lonotHMTEIbHBIE MATEPHAJILI U 000Py10BaHUE

CrpaBo4YHbIE MaTe€pHajbl BBIIAIOTCS BMECTE C DK3aMEHAI[HOHHBIM OHIIETOM U
CoZepKaT TPUTOHOMETPpHUYECKHE (HDOPMYJIBL:
sin*a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin*a
sin(a + f) = sina - cosf + cosa - sinf
cos(a + B) = cosa - cosf — sina - sinf
[Tpu BBIMOJHEHUH 3aTaHUH MOYKHO TOJIb30BAThCSI YEPHOBUKOM. 3aIHCH B Yep-
HOBHKE, a TAK)KE B TEKCTE OMJIeTa HE YUYUTHIBAIOTCS MPHU OIICHUBAHUN PAOOTHI.
[Ipy BeINONTHEHNU 3a1aHUM pa3peIIaCTCs NOJIb30BAThCA JTUHEUKON.

5. Kpurepum oneHku

Pe3ynbTaThl BCTYNUTEIHLHOIO HUCHBITAHUS MO MAaTeMaTHKE OIICHUBAIOTCA I10
100-6annpHolM 1miKajge. MwuHUMaIbHOE KOJWMYECTBO OallJIOB, IMOJTBEpPKIAIOIICE
YCIEIIHOE MPOXO0XKJACHUE BCTYNUTEIBHOIO HUCIBITAHUS [0 MaT€MaTHKE, COOTBET-
CTBYeT MUHUMAaJbHOMY KonumuecTBy OamioB EI'D, ycranoBienHomy MuHuctep-
CTBOM CeJIbCKOro xo3siicTBa Poccuiickon denepanuu.

[IpaBUIBHOCTH pEIICHUS 3aJJaHUil CHavYajia OIEHUBACTCS MEePBUYHBIMHU 0aJi-
Jamu. [IpaBunbHoe pemienne kaxaoro u3 3agaHuii 1-11 onenuBaercs 1 Gamow.
Kaxnoe u3 3aganuii 1-11 cuntaeTcsi BEIOJIHEHHBIM BEPHO, €CIIM YK3aMEHYEMBbIN Jal
IPaBUJIbHBIA OTBET B BHJIE 1I€JIOT0 YKCIIA WJIM KOHEYHOM JecaTHUHOM apodu. Hemnpa-
BIWJIBHBIN OTBET 3aganuii 1-11 onenuBaercs 0 OaLI0OB.
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Pemienus 3amanuii ¢ pa3BepHYTHIM OTBETOM OlieHHBaKOTCs oT 0 10 4 6ayios.
[TonHOE MpaBMIIBHOE pelIeHUE Kaxaoro u3 3aganuii 12, 14, 15 ouenuBaercs 2 6ai-
JIaMH; Kakaoro u3 3amganuii 13 u 16 — 3 Gannamu; kakaoro u3 3amanuii 17 u 18 — 4
OaJutaMu.

MakcuManbHBIA YHCI0 IEPBUYHBIX 0aJIJIOB 3a BCIO padoTy — 31.

3aTeM cyMMa MEpPBUYHBIX OAJIJIOB 3a BCIO pabOTy MEPEBOJAUTCS B UTOTOBYIO
oneHky no 100-0amibHOM cucTteMe B cooTBeTcTBUM ¢ [Ipunoxenuem 2 k Pacnops-
xenuto Pocobpuamzopa Ne575-10 ot 11.04.2019 (o6noBneHo 27.04.2023).

Tabnuma — [lepeBoa cyMMBbl IEPBUYHBIX OAJIJIOB 32 BCIO IK3aMEHALIMOHHYIO paboTy
B MTOTOBYIO Oo1leHKY 110 100-6a)5TbHOM cucTeme

[IepBuuHbIe Nrorosbie 6aibl [IepBuuHbIe Nrorosbie 6aibl
OasIBI OaJLITBI
0 0 16 74
1 6 17 76
2 11 18 78
3 17 19 80
4 22 20 82
5 27 21 84
6 34 22 86
7 40 23 88
8 46 24 90
9 52 25 92
10 58 26 94
11 64 27 96
12 66 28 98
13 68 29 100
14 70 30 100
15 72 31 100

[IpenBapuTenbHO OTMETUM CHEIUaIbHbIE Cily4yau noaydenus 0 0asios.

OO0muii kpurepuii nosydyenus () 6a/10B 3a 3aganus 12-18 naxe npu dop-
MaJIbHO NMPABWJIBHOM OTBeTE — 3TO MCIOJIb30BaAHNE NPU pelieHuu cnenudpuye-
CKHX 3HAKOB omnepanuii, pyHKIHA, cCKOOOK M3 SI3bIKOB NMPOrPaMMHUPOBAHMS
BMeCTO OOBIYHBIX 3HAKOB IIKO0JbHOI MaTeMaTUKH!

3amanus 13 u 16 ouenuBarorcs 0 6aaIaMu, ecJid IPU PpellIeHUH HeET IO-
CTPOEHHSI COOTBETCTBYIONIUX YCJIOBHIO reoMeTpudecknx Guryp ¢ 0003HaYeHH-
SIMH UX 3JIEMEHTOB!

3ananue 17 ouenuBaercs () 0a/1amMu, ecJi HET reOMETPUYECKOT0 PUCYHKA
NpHu BbIOOpPe cnocoda peleHusi, OCHOBAHHOTO HA MOCTPOCHUM M MCCJIeIOBAHUM
reoMeTpUYecKoil MoJeJu JaHHOM 3a1a4u!

Huxe nansl kputepuu olieHUBaHUs 3a1anuid 12-18 B mepBUUHBIX Oasiax.

ConepkaHue KpuTepus olleHUBaHUA 3a1aHus Nel2 bannsl
O00CHOBAaHHO MOJYYEHBI BEPHBIE OTBETHI B 000OUX MYHKTaX 2
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OOG0CHOBAaHHO MOJIYYE€H BEPHBIN OTBET B MYHKTE a
i

MOJTy4YEHbI HEBEPHBIE OTBETHI M3-3a BEIUMCIUTEIBHOMN OMIUOKHU, HO ITPU ATOM 1
MMeeTCsl BepHas OCJIeIOBATEILHOCTh BCEX IIAr0B PEIIeHUs 000UX MyHK-
TOB: MyHKTA @ U MMyHKTA O
Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, TIEPEUNCICHHBIX 0
BEITIIC
Maxcumanvuolii 6ain 2
Conepkanue KpuTepus oOllecHUBaHusA 3aganus Nel3 bamsl
HMeeTcs BepHOE JTI0KA3aTEIBCTBO YTBEPIKICHUS ITYHKTA ¢ 1 00OCHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[ToyueH 000CHOBaHHBIM OTBET B YHKTE O 2
NI
UMEETCS BEPHOE JTOKA3aTeIIbCTBO YTBEP)KICHHSI ITYHKTA @, ¥ TIPH 000CHO-
BaHHOM PEIIIEHUH MMYHKTA 6 MOJy4YeH HEBEPHBIN OTBET M3-3a apudmeTrye-
CKOM OIIMOKU
Nmeetcs BepHOE 10Ka3aTEIBCTBO YTBEPKACHUS MMYHKTA d, 1
N
pyu 0OOCHOBAHHOM PEIICHHUH MYHKTa 6 TOJy4YeH HEBEPHBIN OTBET M3-3a
apupMEeTUIECKON OIINOKH,
NJin
000OCHOBaHHO TIOJIYYCH BEpHBI OTBET B MyHKTE O C WCIOJIb30BAHHEM
YTBEPIKJICHUS TYHKTA d, TIPH TOM MYHKT @ HE BBITIOJIHCH
Pemenue He COOTBETCTBYET HM OJJHOMY M3 KPHTEPHUEB, IMEPESUNCICHHBIX 0
BEIIIIC
NI
IIPU PEIICHUH HET TOCTPOEHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IJaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAYCHHUSIMU MX DJIEMEHTOB
Maxcumanvrolii 6ain 3
Copep:xanne KpuTepus oueHUBaHu 3aaanus Nel4 banel
OOG0CHOBaHHO MOJyY€H BEPHBIN OTBET 2
OOG0CHOBAaHHO MOYY€H OTBET, OTIUYAIOITUICS OT BEPHOTO UCKITIOUCHUEM
/ BKITFOYEHUEM TPAHUYHBIX TOUEK
i 1
MOJTYYCH HEBEPHBIM OTBET M3-32 BBIYMCIUTEILHON OIMMOKH, HO IPU STOM
UMEETCsI BepHasl MTOCJIeI0BATCILHOCTh BCEX MArOB PENICHUS
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, TIEPEUNCICHHBIX 0
BEIIIIC
Maxkcumanvuolil 6ann 2
Copep:xanue KpuTepus oueHUBaHuA 3agaHusa NelS bamsl
OO6G0CHOBAHHO TOJTYY€H BEPHBIM OTBET 2
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BCpHO IMOCTPOCHA MaTeMaTUYCCKasA MOACJb, pCIICHUC CBCACHO K HCCIIC-
JOBAaHHIO ATOM MOJCIJIN U IIOJIYUYCH PC3YyJIbTAT:

BBIILIE
NJIN

— HEBEPHBI OTBET M3-32 BBIUMCIUTEIHHONU OMINOKHY; !
— BEPHBIM OTBET, HO PEIICHHE HEIOCTATOYHO 0OOOCHOBAHO
Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, IEPEUNCICHHBIX 0
BEITIIC

Maxcumanvrolii 6ain 2

Conepkanue KpuTepus OllcHUBAHUA 3a1aHus Nel6 bamsl

Nmeetcs BepHOE JI0Ka3aTENbCTBO YTBEPXKICHUS TYHKTAa @ © 000CHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[TomyueH 000CHOBaHHBIM OTBET B YHKTE O 2
NI
UMEETCS BEPHOE JTOKA3aTEIIbCTBO YTBEPKIACHHS ITyHKTA ¢, ¥ TIPH 00O0CHO-
BaHHOM PEIIIEHNH MYHKTA 6 MOJy4eH HEBEPHBIA OTBET M3-3a apu(MeTHIC-
CKOM OIIMOKU
Nmeetcs BepHOE 10Ka3aTEIBCTBO YTBEPKACHUS MMYHKTA d, 1
N
py 0OOCHOBAHHOM PEIICHUH MyHKTa 6 TOJy4YeH HEBEPHBIN OTBET M3-3a
apu(pMETUIECKOMN OIUOKH,
N
000CHOBaHHO TIOJIYYCH BEpHBI OTBET B MyHKTE O C WMCIOJIH30BAHHEM
YTBEPKJICHUS TYHKTA d, TIPH TOM MYHKT @ HE BBITIOJIHCH
Pemenue He COOTBETCTBYET HM OJTHOMY M3 KPHTEPHUEB, IMEPESUUCICHHBIX 0
BEIIIIC
NJin
MIPU PEIICHUHN HET TOCTPOEHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IJaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAYCHHUSIMU MX DJIEMEHTOB

Maxcumanvrolii 6ain 3

Conep:kanue KpuTepus OueHKH 3aganus Nel71 bamsl

(OO60CHOBAaHHO TIOJIYYEH MPABUIBHBIN OTBET 4
C moMOIIIbI0 BEPHOTO PACCYKICHHSI TTOJIy9€HO MHOXKECTBO 3HAUYCHHI Ta- 3
pameTpa a, OTJIIMYAIONIUEeCcs OT UICKOMOTO MHOKE€CTBA KOHEYHBIM YHCIIOM
TOYEK
C moMOIIBbIO BEPHOTO PACCYKICHUS MTOTYYEHBI BCE TPAHUYHBIC TOUYKH HC- 2
KOMOI'0 MHO>KECTBA 3HAYEHUM a
BepHo monydeHa XoTs Obl 0JlHAa TpaHUYHAS TOYKAa UCKOMOTO MHOXKECTBa 1
3HAUYCHUM @, HO HE BCE U3 HUX
Pemenne HE COOTBETCTBYET HU OJHOMY W3 KPHUTEPHEB, MPHUBECIAEHHBIX 0

1 Kpurepnn KOHKpETHBIX 3aIaHUH [T 3a8aHus 17 MOTYT HECKOJIBKO OTIIMYATHCS OT JaHHOTO 37ech Kpurepus. O pas-

HOOOpa3uu KpuTepueB 3ananus 17 ckazaHo Ha caiire ®UIIU [16].
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HET T€OMETPUYECKOTO PUCYHKA MPU BBIOOpE crioco0a pelieHusi, OCHOBaH-
HOTO Ha MOCTPOCHUU U MCCIIEIOBAHUN T€OMETPUUECKON MOJIEIN JaHHOU
3aJlauun

Maxkcumanvuolil 6ann 4
Copnep:xanne KpuTepus oueHUBaHu 3aganus Nel8 basnel

BepHo nonydeHsl Bce mepeyrciieHHbIe (CM. KpuTepuid Ha 1 6amn) pes3yib- 4
TaThI
BepHo nosydeHbl Tpu U3 NepeyuciaeHHbIX (CM. KpuTepuid Ha 1 6amr) pe- 3
3yJIbTaTOB
BepHo nonyueHsl 1Ba U3 NepeYUCIeHHBIX (CM. KpuTepuid Ha 1 Gamn) pe- 2
3yJIbTaTOB
BepHo nonydeH oiMH U3 CIEAYIOMUX PE3yIbTATOB: 1

— 000CHOBaHHOE PEIICHUE TyHKTA d;

— 000CHOBaHHOE pEIICHUE MYHKTA 0;

— UCKOMasl OIIEHKA B ITYHKTE 6;

— MPUMEP B IMYHKTE 8, 00ECTICYNBAIOIINN TOYHOCTD IPEJIBITYIICH OIICHKH
Pemienue He COOTBETCTBYET HM OJIHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvroii 6anin 4

6. JlutepaTrypa, pekoMeHnayemas JJisl NOATOTOBKH K IK3aMeHY

1. EI'2-2023. Smenko U.B. (pexn.). Maremaruka. [IpoduiibHbIi ypOBEHSB.
Tumnosble SK3aMEHAILIMOHHBIE BapuaHThl: 36 BapuaHTOB. — M.: M3narenscTBo «Hanum-
OHaJIbHOE 0Opa3zoBaHuey, 2023. — 224 c.

2. EI'D2-2023. Marematuka. [Ipodunbubriit ypoBeHb. TpeHUpOBOUHBIE Bapu-
autel: 30 BapuanToB / B.B. Mupommun. — M.: Dkcemo, 2022, — 168 c.

3. Cemenos, A.B. Maremaruka. [Ipodunbubiii ypoBenb. Enunblii rocynap-
CTBEHHBII K3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueOHoe mocobue] / A.B.
CemenoB, A.C. Tpenanun, N.B. Smenko, 1.P. Beicorkuii, JI.A. TutoBa; noxa pen.
N.B. fmenko. — M.: MOCKOBCKHUI IIEHTP HEMPEPHIBHOTO MaTEeMaTHYECKOT0 00pa3o-
BaHwms, 2022. — 208 c.

4. Smenko, U.B. EI'D ®UIIN 2022. Marematuka. [IpopuiabHbIii ypOBEHB.
TumnoBble BapuaHThl YK3aMEHAIIMOHHBIX 3aJlaHuil. 36 BapuaHTOB 3a1anuii. [1oapo0-
HBIH pa300p BBIMOJIHEHMS 3aaHuii ogHoro Bapuanta / M.B. Slmenko, O.A. Bopos-
yaruHa, M.A. Bomukesuy; noa pen. U.B. fmenko. — M.: MU3narenscTBo «IK3amen»,
2022. - 160 c.

5. EI'D2022. Maremaruka. [Ipodunsusiii ypoes. 14 BapuantoB. Tumnossie
BapUaHTHI DK3aMEHAITMOHHBIX 3a/1aHui oT pazpadotunkoB EI'D / N.B. fmenko, M. A.
BomukeBuy, O.A. Boponuaruna, 1.P. Beicorkuii, P.K. I'opaun, I1.B. Ceménosn, O.H.
Kocyxumn, J[.A. ®énoposbix, A.U. Cy3nanbiies, A.P. Ps3anosckuii, B.A. CMupHoOB,
A.C. Tpenanun, A.B. XauarypsH, C.A. lecrakos, J1.3. IlHonb; nox pen. U.B.
SAmenko. — M.: U3narensctBo «OKk3amen», 2022. — 71 c. (Cepusa «EI'D. Tectsl ot
Pa3paboOTYUKOBY).
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