MUHHUCTEPCTBO CEJIbCKOI'O XO3SIICTBA POCCUNCKOM ®EJIEPAIIANA

OEJEPAIIBHOE I'OCYJIAPCTBEHHOE BIO/IZKETHOE OBPA3OBATEJIBHOE
YYPEXXJEHUE BBICHIET'O OBPA30OBAHMUS
«PSI3BAHCKHMI I'OCYJIAPCTBEHHBIN ATPOTEXHOJIOT MYECKUM
YHUBEPCUTET UMEHMU I1.A. KOCTBIYEBA»

e YrBepxaro

~ Pextop ®T'BOY BO PT'ATY
S za&’q A.B. lllemskun
fod g V' &18» srBaps 2024 .

ITPOT'PAMMA BCTYIIUTEJIbBHOI'O UCIIBITAHUSI,
MPOBOAUMOI'O BY30M CAMOCTOSTEJIBHO

no IlpHKJla)IHOﬁ MATEMATHKE B ArponpoMbIlJIECHHOM KOMILJICKCE

JUISI TIOCTYTIAIONIMX Ha 00y4ueHue Ha 0a3e cpeHero nmpodeccuoHaIbHOro
oOpa3oBanus B (efiepalbHOE rocyapcTBEHHOE 010/ KETHOE
oOpa3zoBaTelbHOE yUpeKeHHe BhICIIEero 00pa3oBaHus
«Psi3aHCcKMi rocyiapcTBEHHBIH arpOTeXHOJIOTMYEeCKUM
yausepcuteT umenu 11.A. Kocteraesa»
st 00y4YeHusi Mo nporpaMmam 0aKaJlaBpuaTa M crenuaJauTeTa

Psizans, 2024



Pazpaboruuxk:

ToueHT kadeaps! OuzHec-uHOOPMATUKN U NPUKIIAIHOH MATEMATHKH
'Jgf K.¢.-m.H., gouent Bnagumupos Anekcanap Qenoposuy
(noamwck)

CornacoBano:

3aBe/IY O H eipoit Ou3Hec-uHPOPMATHKH K NPHUK/IAAHOH MAaTEMATHKH

B ff/___/ 9.1, npoteccop [lamnkosa Upuna NennanpseBna
(moamueR)

IIporpaMma paccMOTpeHa H YTBep:KIeHa Ha 3aceJaHHH Y4eHoro copera @I'BOY
BO PI'ATY "18" auBapa 2024 roga. mpoTokoa Ne 6.

13MeHeHHA | JIOMOJTHEHHA PACCMOTPEHBI H YTBEPKAEHBI HA 3aCeJaHHH YUEHOT0
cogeta @I BOY BO PTATY "23" mag 2024 roga, npotokol Ne 10.



1. O0mue moJ10KeHUs

OcHOBHas LI€JIb BCTYIIUTEIBHOTO UCIIBITAHUS — OLICHKA Ka4eCTBA MTOATOTOBKU
NOCTYIAIOIIMUX 10 MATEMATHKE U ONPEACIICHHE MHTEJUIEKTYaJIbHOTO, COLIMAIIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKAaTUBHOT'O YPOBHS Pa3BUTHS JUYHOCTH AOUTYPUEHTA.

Ha sk3amene no mamemamuxe abumypuenm O0JHCEH NPOABUMNb YMEHUSL:
1. YMeTh BBINOJHATH BEIYUCICHHUSA U IPe00pa3oBaHuA.
1.1. BommonusaTe apudMeTudecKre AeCTBHsI, coueTasi YCTHbIC U MMCbMEHHBIE TIPU-
€Mbl; HaXOJIUTh 3HAYEHUS KOPHS HATypAJIbHOM CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. BeIuuCasATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISAA HE00-
XOJIMMBIE TIOJICTAHOBKH U MPE0Opa30BAHMS.
1.3. IIpoBOAMTH 1O U3BECTHBIM (hOpMYJIaM U IIpaBUiiaM Mpeodpa3oBaHusi 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. Pematb ypaBHEHHMsI, IPOCTEHILINE CUCTEMbl YpaBHEHH, MCIOJIB3Ysl CBOICTBa
(GyHKIMI 1 UX rpadUKOB; UCIIOJIB30BATh JUIsl IPUOIMKEHHOTO PELICHUs YpaBHEHUM
Y HEPABEHCTB IrpaUUeCKuil METO/I.
2.3. Pematp pannoHanbHble, MOKa3aTeIbHbIE U JOrapu(pMUUECKUE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINOJIHATH JAeiicTBUS ¢ QyHKIUSIMMU.
3.1. Onpenensate 3HaueHue GYHKIMUU 110 3HAYEHUIO apTyMEHTa IPU Pa3IMYHbIX CIIO-
co0ax 3aaHus (PyHKIMH; OMHUCHIBATH 10 TpadUKy MOBEIEHUE U CBOMCTBA (DYHKIINH,
HaxoJUTh MO rpa@uky (QpyHKIUU HanOOoJbIIee U HAMMEHbLIEE 3HAUEHUS; CTPOUTH
rpauKy U3y4EHHBIX (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 AEHCTBUAA C reoMeTpUuYecKumMu (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-
CKMX BEJINYUH (IJIUH, YTJIOB, IJIOMIAel, 00bEMOB); UCIIOJIb30BaTh IPU PEILICHUH 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 cTpouTh M HCC/IEA0BATH NPOCTEHIINe MATEMATHYeCKHEe MOIECJIN.
5.1. MogenupoBaTh peaNbHbIE CUTYaAUUU aAZPORPOMBIUIEHHO20 KOMNAEKca Ha
A3bIKE anreOpbl, COCTABIATh YPaBHEHUS U HEPABEHCTBA M0 YCIOBUIO 3a7auu; UCCIIe-
J0BaTh MOCTPOCHHBIE MOJIENIN C HCIIOIb30BAHUEM alllapara aiareopsl.
5.2. MopenupoBaTh peajbHbIE CUTYalUd aAZPONPOMBIULIEHHO20 KOMNAeKca Ha
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A3BIKE T€OMETPUH, UCCIEN0BATh IIOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM I'€OMET-
PUYECKUX MOHATUI M TEOopeM, ammnapara ajareOpsl; pelaTh IPaKTUUYECKUE 3ajau,
CBS3aHHBIC C HAXOKJICHUEM N€OMETPUYECKUX BEIUYMH.

5.3. IIpoBoaNTh TOKA3aTeIbHBIE PACCYKICHUS IIPU PELICHUH 3aja4, 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. AHanm3upoBaTh peasbHbIC YUCIOBBIC JaHHBIC, UH)OPMALINIO CTATHCTUYECKOTO
XapakTepa; OCYILIECTBIATh MPAKTHUECKHUE PacyeThl MO (GopMmyliaM; MOJIb30BATHCS
OLIEHKOW W MPUKUIKON IIPU MPAKTUUECKUX pacyeTax.

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

6.3. Pemate npukiajHble 3aa4K, B TOM YUCIIE AZPONPOMBIUIEHHO20 KOMNIEKca,
COLIMAJIbHO-9KOHOMUYECKOT0, (PU3MUECKOT0 XapakTepa, Ha HanOOJIbIINE U HAUMEHb-
IM€ 3HAYCHUS, HA HAXO0KICHUE CKOPOCTH U YCKOPEHUS.

2. ConeprxaHue NporpaMmbl
1. Anreopa.
1.1. Yucna, kopnu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenens ¢ HATypaJIbHBIM MOKA3aTEJIEM.
1.1.3. JIpoOu, mpoLeHTHI, paliuoHaIbHbIC YHCIIA.
1.1.4. Crenens ¢ 1enbIM NOKa3aTeNIEM.
1.1.5. Kopensb crenenu N > 1 1 ero cBOMCTRA.
1.1.6. Ctenens ¢ pallMOHAIBHBIM MOKa3aTeJIeM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIBbHBIM ITOKA3aTEIIEM.
1.2. OcHnosvl mpuecorHomempuu.
1.2.1. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJBHOIO yTJIA.
1.2.2. Pagnannas Mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YUCIIa.
1.2.4. OcHOBHBIE TPUTOHOMETPUUECKUE 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 IBOMHOIO yTJIa.
1.3. Jloecapughmur.
1.3.1. Jlorapudm uucna.
1.3.2. Jlorapudm npousBeieHNs], YaCTHOTO, CTCTICHHU.
1.3.3. JlecATUYHBIN U HATYyPATBHBIN JIOTapU(PMBI, UCIIO e.
1.4. Ilpeobpaszosanus evipadiceHull.
1.4.1. IlpeoOpazoBaHus BEIpAXKEHHI, BKIIFOYAIOLIUX apU(PMETHUECKHUE OTIePAIIH.
1.4.2. IlpeoOpa3oBaHusi BhIpAKEHUM, BKIIOYAIOIIUX ONEPAIMI0 BO3BEJICHUS B CTE-
NIEHb.

1.4.3. IIpeoOpa3zoBanust BRIpaKEHUH, BKIIOUYAIOIIUX KOPHU HATYPAJILHON CTENEHHU.
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1.4.4. IIpeoOpazoBaHus TPUTOHOMETPUIECKUX BBIPAKESHUM.

1.4.5. [IpeoOpa3zoBaHue BbIpaXXKEHU, BKIIOYAIOLIUX OIMEpaIfio JorapupmMupoBaHusl.
1.4.6. Monyns (abcostoTHasE BEJIMUMHA) YKCTIA.

2. YpaBHeHHSI U HEPAaBEHCTBA.

2.1. Ypasuenus.

2.1.1. KBaagpaTHble ypaBHEHUA.

2.1.2. PanvoHa/IbHBIE YPABHEHMS.

2.1.3. UppaumonanbHble ypaBHEHUS.

2.1.4. TpUroHOMETPUUYECKUE YPABHEHHUS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. Jlorapupmuueckre ypaBHEHHS.

2.1.7. PaBHOCWJIBHOCTBh YPABHEHUM, CUCTEM YPABHEHUM.

2.1.8. IIpocrenmme cucTeMbl ypaBHEHHUN C IBYMsI HEU3BECTHBIMH.

2.1.9. OcHoBHbIE TPUEMBI PEILLICHUS] CUCTEM YpaBHEHUI: IOJICTaHOBKA, ajreOpaunye-
CKO€ CJIO’KEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U rpauKoB (HYHKIIMIA MPU PEIICHUH YPaBHEHUH.
2.1.11. N3o0pakeHue Ha KOOPIAMHATHON IJIOCKOCTH MHOXKECTBA pPEIICHUN ypaBHeE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpuMeHEeHnEe MaTEMaTUYECKUX METOJIOB ISl PEILICHUSI COJIEP>KATEIIbHBIX 3a-
Jla4 U3 pa3InyHbIX 00JacTeil HAayKu U MpakTUKU. VIHTepripeTanus pe3ynbTraTa, y4er
peaNbHbIX OTPAHUYEHUN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PaunoHaIbHBIE HEPABEHCTBA.

2.2.3. Iloka3zarebHbIE HEPABEHCTRBA.

2.2.4. JlorapudMudeckue HEpaBEeHCTBA.

2.2.5. CucTteMbl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJIHOM MTEPEMEHHOM.

2.2.7. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionp3oBaHne CBOWCTB U rpauKOB (DYHKIIHM MPU PEIICHUU HEPABEHCTB.
2.2.9. MeTroa UHTEPBAJIOB.

2.2.10. U3obpaxxeHne Ha KOOPJAWHATHOW IUIOCKOCTH MHOYECTBA PEIICHUN Hepa-
BEHCTB C JIByMS IEPEMEHHBIMHU U UX CUCTEM.

3. ®yHKIHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHO€eCTBO 3HaU€HUI (PYHKIUU.

3.1.3. I'paduk ¢pynxuuu. [Ipumepsl GyHKIHOHATBHBIX 3aBUCUMOCTEN B pEaJIbHBIX
npoLeccax u sIBJICHUSIX.

3.1.4. O6parnas ¢pynkius. ['padux oOpaTHOM PyHKITIH.

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

3.2. Dnemenmapnoe ucciedosarue QyHKyutl.

3.2.1. MonotonHOCTh (yHKIIMU. [I[poMexxkyTKH BO3pacTaHusl U yObIBaHHUSL.



3.2.2. UETHOCTH U HEUETHOCTD (PYHKIIUH.

3.2.3. IlepnoaA4HOCTD (PYHKIIHH.

3.2.4. OrpaH4eHHOCTh (HYHKIIHUH.

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

3.2.6. HauGoupiiiee 1 HauMeHbIlIee 3HaueHUs QyHKIIUH.

3.3. OcHosHble snemenmaphbie QYHKYUU.

3.3.1. Jluneitnas ¢ynkims, e€ rpaduk.

3.3.2. ®OyHKMs, ONUCHIBAIONIAS OOPATHYIO MPOMOPIUOHATIBHYIO 3aBUCUMOCTD, €&
rpaduxk.

3.3.3. KBagparnunas ¢pysknus, e€ rpadux.

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

3.3.5. TpuroHomeTpuyeckue PyHKIIMHU, UX TPAPUKH.

3.3.6. [loka3arenbHas pyHKIus, €€ rpaduK.

3.3.7. Jlorapudmuueckast pyHkius, e€ rpaduxk.

4. Hayaia MaTeMaTH4€CKOI0 aHAJIU3A.

4.1. I[lpouszsoouas.

4.1.1. Ilonarue o npou3BOIHON (PYHKIINU, TEOMETPUUECKUI CMBICI IPOU3BOIHOM.
4.1.2. ®usnyeckuii CMbICT IPOU3BOIHOM, HAXO0XKIEHHE CKOPOCTH JJIs MPOLECCa, 3a-
JaHHOTO (OPMYIION WK TpadUKOM.

4.1.3. YpaBHeHuUE KacaTelIbHOU K rpa@uKy QyHKIHH.

4.1.4. ITpon3BoHbIE CyMMBI, pa3HOCTH, ITIPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas nmpousBoaHas U €€ pU3NUECKHUIl CMBIC]I.

4.2. Uccneoosarnue ¢ynxyutl.

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

4.2.2. Ilpumepsl UCTIOIB30BAHUS IPOU3BOJHOM JIJIs1 HAXOKICHUSI HAWITYYIIIETO pellie-
HUS B MPUKIIAIHBIX 33/1a4aX AZPOnPOMbIMIAECHHO020 KOMNAEKcd, B COLUAIBHO-IKO-
HOMMYECKHUX 337a4ax.

4.3. I[lepsoobpasuas u unmezpai.

4.3.1. IlepBooOpa3HbIe AIEeMEHTAPHBIX (PYHKITUH.

4.3.2. Ilpumepsl MpUMEHEHHSI HHTETpaIa B (PU3UKE U TEOMETPHUH, B IPUKIIATHBIX 3a-
Javyax azponpomuludjieHHO20 KOMNJIEKca.

5. I'eomerpus.

5.1. Ilnanumempus.

5.1.1. TpeyroJyibHUK.

5.1.2. Ilapannenorpamm, NpsMOYTOJIbLHUK, POMO, KBaparT.

5.1.3. Tpaneuus.

5.1.4. OxkpyKHOCTB U KPYT.

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

5.1.6. MHoroyrosibHUK. CymMMa yrioB BBITYKJIOIO MHOTOYTOJIbHUKA.

5.1.7. IlpaBriIbHBIE MHOTOYTOJIbHUKH. BrincanHas OKpyKHOCTb M OITUCAHHAs OKPYXK-
HOCTb MPaBUJIBHOIO MHOI'OYTOJIbHUKA.



5.2. IIpamvie u nrockocmu 8 npocmpamncmee.

5.2.1. Ilepecekaromuecs, napaJyIeIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; TEPHIEHIU-
KYJSIPHOCTD MPSIMBIX.

5.2.2. IlapannenbHOCTh MPAMOM U IJIOCKOCTH, IIPU3HAKU U CBOMCTBA.

5.2.3. [TapamnenbHOCTh IJIOCKOCTEN, MPU3HAKN U CBOMCTRBA.

5.2.4. IlepnieHOUKYJIAPHOCTh MPSMOM U MJIOCKOCTH, IPU3HAKU U CBOKCTBA; MEPIIECH-
TUKYJISIp U HAKJIIOHHAS; TEOpeMa O TPEX NEPHEHIUKYJIIIpax.

5.2.5. IlepnieHAUKYJISIPHOCTh IIOCKOCTEW, MPU3HAKHA U CBOKCTBA.

5.2.6. IlapannensHoe poekTupoBanue. M300paxkeHue npoCcTpaHCTBEHHBIX (DUTYD.
5.3. Muozoepannuxu.

5.3.1. [Ipu3ma, €€ ocHoBaHus1, OOKOBBIE pEOpa, BRICOTA, OOKOBAsi HOBEPXHOCTb; MPsi-
Masl Ipu3Ma; MpaBUIbHAs NMPU3Ma.

5.3.2. llapannenenunen; ky0; CMMMETpUHU B KyOe, B apajuieeuIee.

5.3.3. Ilupamuna, e€ ocHoBaHue, OOKOBBIE PEOpa, BHICOTA, OOKOBAsI MMOBEPXHOCTD;
TpEeyrojbHas NUpamMuaa; MpaBUbHAS TUpPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MUPAMU/IBI.

5.3.5. [IpencraBneHue o mpaBUILHBIX MHOTOTpaHHUKAX (TETpa’ip, KyO, OKTa’p, 10-
JeKadIp U UKOCadIp).

5.4. Tena u nogepxnocmu 8paujeHus.

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

5.4.2. Konyc. OcHOoBaHMe, BbICOTa, 00KOBask MIOBEPXHOCTh, 00pasyroias, pa3BépTka.
5.4.3. Illap u cdepa, ux ceyeHus.

5.5. U3mepenue ceomempuueckux 8euyuH.

5.5.1. BennuuHa yria, rpajgycHasl Mepa yria, COOTBETCTBUE MEXIY BETUUNHON yria
U JUTMHOM TyTH OKPY>KHOCTH.

5.5.2. Yroa Mexay nOpsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOM U MJIOCKOCTHIO,
YTOJ MEXIY MIOCKOCTSIMH.

5.5.3. InuHa oTpe3kKa, JIOMaHOU, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

5.5.4. PacCTOSIHME OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 INIOCKOCTH; PACCTOSTHUE MEKTY
MapasuieIbHBIMU U CKPEUIUBAIOIIUMHUCS MPSIMBIMU; PACCTOSTHUE MEXK]y Mapajlielb-
HBIMU TJIOCKOCTSIMHU.

5.5.5. IInomaap TpeyroJibHUKA, apaJuIeIorTpamMMa, Tpareuu, Kpyra, CEKTopa.
5.5.6. Ilinoniaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpPHI.

5.5.7. O6bEM KyOa, MpSIMOYTOJILHOTO Mapajuiesienuie/a, MupaMuibl, IPU3MBI, 1TU-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamol u éexmopul.

5.6.1. KoopauHatel Ha TpsIMOM, JE€KapTOBbI KOOPJAMHATHI HA IJIOCKOCTH U B IPO-
CTPAHCTBE.

5.6.2. ®opmyna pacCcTOSHUS MEXKIY TBYMSI TOUKaMU; ypaBHEHHUE CEPHI.

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

5.6.4. KommmaeapHbie BeKTOpHI. Pa3noxkeHne BEeKTOpa Mo JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.



5.6.5. Kommianapusie BeKTOpbI. PaznoskeHue no TpéM HEKOMIUTAHAPHBIM BEKTOpaM.
5.6.6. KoopanHatsl BeKTOpa; CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YIOJl MKy BEK-
TOpPaMHU.

6. D1eMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN BEPOSITHOCTEIA.

6.1. Dnemernmol KOMOUHAMOPUKUL.

6.1.1. IloouepeaHbIN U OJTHOBPEMEHHBIN BHIOOD.

6.1.2. ®opmybl UKcia coueTaHUM U nepecTaHoBOK. bunom HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabnmuuHoe 1 rpaduvIecKoe MpeCTaBICHUE TaHHDBIX.

6.2.2. UncnoBble XapaKTEPUCTHKH PSAIOB TAHHBIX.

6.3. Dnemenmul meopuu 6eposmMHOCmeu.

6.3.1. BeposTHOCTH COOBITHIA.

6.3.2. [Ipumepsl UCTIONB30BAaHUS BEPOATHOCTEH M CTATHCTUKU MPU PEUICHUH TPH-
KJIa/IHBIX 33124, B TOM YHUCJIE A2PONPOMBIULIEHHO20 KOMNIEKCA.

3. CTpyKTypa 3K3aMeHa

CrpykTypa OwiieTa 0 HPUKIAOHOU MamemamuKe 6 azponpomvluiieHHOM
KomMnjeKkce COOTBETCTBYET CTpykType BapuaHta KM (KOHTpOIBHO-U3MEPUTEIIb-
HBIX MaTEPHAJIOB) €IMHOTO FOCYJaPCTBEHHOTO dK3aMEeHA MaTeMaThke. DK3aMeHaIIH-
OHHas padoTa Mo COACPKAHUIO, YPOBHIO CIOKHOCTH M OLIECHUBAHUIO MOJTHOCTHIO CO-
OTBETCTBYeT npoduiibHoMy ypoBHI0 EI'D-2024 o marematuke ¢ yuéToM npukiao-
HOUl Mamemamuke 6 azponpoMvlIeHHOM KOMNJIEKce.

DK3aMeHalMOHHAs padoTa COCTOMT M3 JABYX YacTel, BKIIOYArOMIUX B ceOs 19
3amganuii. Yacte 1 coctout u3 12 3agaHuii ¢ KpaTKMM OTBETOM 0a30BOT0 1 MOBBIIICH-
HOTO YPOBHEH CIOKHOCTU. YacTh 2 COAEpKUT 7 3aaHui C pa3BEPHYTHIM OTBETOM
MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI CJIO’KHOCTH.

Oteetbl Kk 3a1aHusaM 1-12 3anmuchIBalOTCs B BUE 1IEJI0TO YHUCIIA WIIH KOHEY-
HOI necsatuuHoi npoou. Hampumep, Ne 6: — 0,8; Nel12: 22.

[Tpu Beimonuenun 3aaanuii 13-19 tpeOyercs 3amucarth MOJIHOE pelleHHe H
OTBeT.

IIpu BBITIOJIHEHUM 3aIAHUM MOXKHO I10JIb30BAaThCS YEPHOBUKOM Ha BBIJAHHOM
OyMmare Cc medaTbi0 YHUBEPCUTETA, KOTOPBIM B KOHIIE 9K3aMEHA JOJIKEH OBITh CIaH
BMECTE C YNCTOBUKOM YJIEHAM 3K3aMEHAIIMOHHOW KOMHUCCHUU. 3allMCH B YEPHOBHKE
HE YUUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

Huxe naHo copepkaHue KaxkJ0ro 3a1aHusl.

3ananue Nel — mmaHumeTpudeckas 3agada 6a30BOTO YPOBHS CIIOKHOCTH (Tpe-
YTOJIbHUKH, MapaAJIJIEIOrpaMMBbl, Tpaneluu, [IEHTPAIbHbIE W BIIUCAHHBIE YTJIbl, Kaca-
TeJbHasl, XOP/1a, CEKYIlasi, BIUCAHHBIE U ONMKHCAHHBIE OKPY>KHOCTH).

3amanue Ne2 — 3aaHue MO r€OMETPUH, MPOBEPSIONIEE YMEHUS ONPENECHATh
KOOPAWHATHI TOYKH, BEKTOpA, MPOU3BOJIUTH OMEPAIMU HaJl BEKTOPAMH, BBIYUCIISThH
IUIMHY W KOOPJIMHATBI BEKTOPA, YTOJI MEXK1Y BEKTOPaMHU.

3ananme Ne3d — crepeoMerpuyeckas 3ajaya 0a30BOr0 YPOBHSI CIOXHOCTH
(xy0, mapasenenurne/, COCTaBHbIE MHOTOTPAHHUKH, TPU3Ma, MUPAMUJIA, [IHUIAHID,
KOHYC, 1Iap, IJIOIIA 1 TOBEPXHOCTEH, 00BEMBI).



3ananmne Ne4 — mpukiagHas 3a/1a4a azponpomvlidiieHHO20 KOMRAEKcd 110 TeOo-
pUU BEPOSITHOCTEN 0Aa30BOT0 YPOBHS CIIOKHOCTH.

3amanue Ne5 — npuknaaHas 3a1a4a azponpomvluiieHHO20 KOMNEKCa TIOBbI-
[IEHHOTO YPOBHSI CJIOKHOCTH, MIPOBEPSIIOIIAs YMEHHUE MOJIEIUPOBAaTh pealbHbIe CHU-
Tyally Ha sI3bIKe TEOPUM BEPOSTHOCTEH M CTATUCTUKH, BBIUUCISATH B MPOCTEUIINX
CUTYaIMSIX BEPOSATHOCTH COOBITHIA.

3amanue Ne6 — npocreiiiire ypaBHeHHs 0a30BOT0 YPOBHS CIIOKHOCTH (JIMHEM-
HBI€, KBalpaTHbIC, KyOMUecKHe, oKa3aTreabHble, JorapudMuueckrue, TPUrOHOMETPH-
YECKHe).

3aganme Ne7 —BbIYMCIICeHHs U TpeoOpa3oBaHus 0A30BOr0 YPOBHS CIOXKHOCTH
(npeobpazoBaHuUs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI — pALIMOHAJIBHBIX U UPPALIH-
OHAJIBHBIX, TPOOHBIX, CTENIEHHBIX, JIOTAPUPMUUECKUX, TPUTOHOMETPUUYECKUX).

3amanue Ne§ — 3a1aua 6a30BOr0 YPOBHSI CJIIOKHOCTH HAa TTPOU3BOJIHBIE U TIEP-
BOOOpa3Hble (PU3NUECKUI U T€OMETPUUYECKUN CMBICI MPOU3BOJHON, MPUMEHEHHUE
IPOU3BOAHOMN K UCCIIE0BaHUIO (YHKIIUI, IEpPBOOOpPA3HBIE).

3apanme Ne9 — npukiagHas 3a1a4a azponpomuliudieHH020 KOMNeKca TI0BbI-
IIEHHOTO YPOBHSI CJIIO)KHOCTU C TPUKIAJHBIM cojiepKaHueM ((PYHKIIMOHAIbHbBIC 3a-
BHCHUMOCTH BEJIMYMH, U3MEHEHUE 3HAUCHUs (PYHKIIMU MTPU U3MEHEHUH 3HAYCHUS ap-
T'YMEHTA).

3aganue NelO — TekcToBas 3a7a4ua MOBBIIIEHHOTO YPOBHS CIIOKHOCTH (3a/1a4U
Ha MPOIEHTHI, CIIaBbl, CMECH, PACTBOPHI, IBHKEHHUE, padOTy).

3aganme Nell — 3a1aHME TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH, MPOBEPSIOLIEE
YMEHHE BBITIOJIHITH ACHUCTBUS C (YHKITUSIMH.

3aganue Nel2 — 3amava MOBBIMIEHHOTO YPOBHS CIOKHOCTH Ha SKCTPEMYMBI,
HauOoJIbIIIee U HAaMMEHbIIee 3HaUeHUe QyHKIMM (MccienoBanre PyHKIUM ¢ TOMO-
IIbIO TIPOU3BOHBIX).

3apnanmue Nel3 — TpuroHomeTpuyeckoe, JorapupmMuIecKoe I MoKa3aTelb-
HO€ YpaBHEHHUE MOBBILIEHHOTIO YPOBHS CJI0KHOCTH.

3amanue Nel4 — crepeoMerpryeckas 3ajja4ya MOBBIILIEHHOTO YPOBHS CIIOKHO-
CTH, OHA pa3/iesiCHa Ha IyHKTHI a U 0. B yHKTE a Hy»HO J10Ka3aTh T€OMETPUIECCKUI
¢dakT, B MyHKTE 6 — HAWTU (BBIYUCINTD) TEOMETPUICCKYIO BETUUHHY.

3apnanmue Nel5 — 570 HEpaBEeHCTBO — APOOHO-pAIMOHANIBHOE, JIoTaprupMude-
CKO€ WJIM MOKA3aTEIbHOE MOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

3aganme Nel6 — 51O TekcTOBas 3aj1a4ya MOBBIIIEHHOTO YPOBHS CJIOKHOCTH C
SKOHOMHUYECKUM COACPKAHUEM.

3amanue Nel7 — 570 nimaHMMeTpHUUYECKas 3a/1a4a MOBBIIIEHHOTO YPOBHS CII0XK-
HOCTH. B yHKTE @ Hy’HO JJ0OKa3aTh TeOMETPUUECKUN (PaKT, B MyHKTE 6 — HAWTHU (BBI-
YUCJIUTh) TEOMETPUUYECKYIO BEJINYUHY.

3aganmne Nel8— 310 ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMBI C TAPAMETPOM.
D70 3aJa4a BBICOKOI'O YPOBHSI CIIOKHOCTH.

3amayn ¢ mapamMeTpoM J0MyCKAarT BeCbMa pa3HOOOpa3HbIe CIIOCOObI PEIICHUS.
Haunbouee pacnpocTpaHEHHBIMU U3 HUX SBJISIIOTCS:

— YHCTO anredpanyecKuil cnocod pemeHus;



— CIoco0 pelIeHusi, OCHOBAHHbBIN Ha MOCTPOEHUHU U UCCIEI0BAaHUU T€OMETPU-
YEeCKOM MOJICIN JaHHOM 3aJa4u;

— (pyHKIIMOHANIbHBIH CITOCO0, B KOTOPOM MOT'YT OBITh U alreOpandeckue, 1 reo-
METPUYECKUE MOMEHTBI, HO 0230BbIM SIBJISIETCA UCCIEAOBAaHUE HEKOTOPOU (PYyHKIUU.

3adactyio (HO Jajeko He Bcerja) rpaduueckuii Meroa 0ojee CHO BEAET K
uenu. KpoMe Toro, B KOHKpETHOM TEKCTE PEIICHHS BIIOJHE MOTYT BCTPEYAThCA dJIe-
MEHTBI KKIO0T0 U3 TPEX MEePEUUCICHHBIX CIIOCO0O0B.

3aganmne Nel9 BBICOKOTO YpPOBHS CIOYKHOCTH COJIEPKATENIbHO IPOBEPSET B
MIEPBYIO OYEPENIb HE YPOBEHb MAaTEMATHUECKOM (IIIKOJIBHOK) 00pa30BaHHOCTH, a YPO-
BEHb MAaTEMATUYECKON KyJIbTYpbl. DOpMUPOBaHUS KYJIbTYpbl IPOUCXOIUT HA IPOTS-
YKEHUU BCEX JIeT 00y4YeHus (M HE TOJBKO B IIKOJIE). J{Jis1 pereHus 3Toi 3ajauu HUKa-
KHX (PaKTOB M3 TEOPUU YHCEN TUIA TeopeMbl BuibcoHa, yncen MepcenHa, Mayioi
Teopembl Depma, TEOpUN CPaBHEHUM M T.I. JJIS PEIICHUS dTUX 3aJaHUil HEe TpeOy-
etrcst. TOT, KT0 3TH (aKThl 3HAET, pa3yMeeTCsl, MOXKET UX UCIOJIb30BaTh, HO IPU pe-
IIEHUH BCEr1a MOKHO OOOUTHUCH U O€3 HUX.

VYcnosus 3aganust Nel9 pa3outsl Ha myHKTHI. [10 cymiecTBy, 3aa4a pa3oura Ha
psiA moa3anad (YaCTHBIX CITy4aeB), OCIEA0BATENbHO pellias KOTOPbIE MOKHO B UTOTE
CIPABUTHCA C CUTYALMEN B LIEJIOM.

Ha BhImOJIHEHNE 9K3aMEHAIMOHHOM paboThl OTBOAUTCS 3 yaca 55 munyT (235
MUHYT).

4. lonotHUTEIbHBIC MAaTEPHAJILI U 000Py10BaHUE

CripaBoYHbIC MaTE€pPHasIbl BBIIAIOTCA BMECTE C SK3aMEHAIIMOHHBIM OHIICTOM U
CoJIepKaT TPUTOHOMETPUIECKHE (HOPMYJIBL:
sin*a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin*a
sin(a + B) = sina - cosf + cosa - sinfs
cos(a + B) = cosa - cosf — sina - sinfs
[Tpu BBIMTOJHEHUH 3aIaHUH MOYKHO TOJIb30BAThCS YEPHOBUKOM. 3aIHCH B Yep-
HOBHKE, a TAK)KE B TEKCTE OMJIETa HE YUNUTBHIBAIOTCS TPU OLICHUBAHUU PAOOTHI.
[Ipu BBINONHEHNH 3a/IaHUH PA3PEIIACTCS MOJIb30BATHCS JTUHEUKOM.

5. Kpurepum oneHku

Pe3ynbraTel BCTYIIUTEIBHOTO UCIIBITAHUS 110 HPUKIAOHOU MAmMeMamuKe 6 az-
PONPOMBLULIIEHHOM KOMnleKce oleHuBaroTcs 1o 100-0ammpHOM mikane. MuHH-
MaJbHOE KOJMYECTBO OAJIJIOB, TTOATBEPIKAAIOIIEE YCIIEITHOE MPOXOKICHUE BCTYITH-
TEJIbHOTO UCIBITAHUS 110 RPUKIAOHOU MAmMeEeMamuKe 6 azponpomMvlulieHHOM KOM-
njeKce, COOTBETCTBYET MUHUMAILHOMY KoJndecTBy OautoB EI'D, yctaHOBICHHOMY
MuHuCTEPCTBOM CENBCKOTO X03s1icTBa Poccuiickon denepanum.

[IpaBUIBHOCTH pEIICHUS 3aJJaHNil CHayaja OIEHUBAETCSl MEePBUYHBIMHU 0aJI-
aamu. [IpaBuibpHOE penieHrne Kaxaoro w3 3agaHui 1-12 onenuBaercs 1 Gamiom.
Kaxnoe u3 3aganuii 1-12 curtaeTcst BEIOJIHEHHBIM BEPHO, €CJTH DK3aMEHYEMBbIN Jal
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MPaBUWJIbHBIA OTBET B BHUJIE 1I€JIOT0 YKCIIA WM KOHEYHOM ecsTHaHOM apodu. Hemnpa-
BIJIBHBIN OTBET 3aganuii 1-12 ounenuBaercs 0 OaLI0B.

Pemienns 3amanuii ¢ pa3BepHYTHIM OTBETOM OlieHHBaIOTCs oT 0 10 4 Gaios.
[TonHoe MpaBMIIBHOE pelIeHre Kaxaoro u3 3aganuit 13, 15, 16 onenuBaercs 2 6ai-
JIaMH; Kakaoro u3 3amanuii 14 u 17 — 3 Gannamu; kaxxaoro u3 3aganuii 18 u 19 — 4
OajutaMu.

MakcuManbHBINA YUCIIO IEPBUYHBIX OAIITIOB 3a BCIO paboTy — 32.

3aTeM cyMMa MEepPBHYHBIX 0ajUIOB 3a BCIO Pa0OTy MEPEBOIUTCS B UTOTOBYIO
oneHky 1o 100-0amibHOM cucTteMe B cooTBeTcTBUM ¢ [Ipunoxenuem 2 k Pacnops-
xenuto Pocobpuamzopa Ne575-10 ot 11.04.2019 (o6noBneHo 06.05.2024).

Tabnuua — I[lepeBoj cyMMBbI IEPBUYHBIX 0AJJIOB 32 BCIO AK3aMEHAIMOHHYIO paboTy
B HTOTOBYI0 O1IeHKY 110 100-6arbHOM cucteme

[IepBuunbie Hrorosbie Oaibl [IepBuunbie HTorosbie O6aIbI
OaJLITBI OaJLITBI
1 6 17 80
2 11 18 82
3 17 19 84
4 22 20 86
5 27 21 88
6 34 22 90
7 40 23 92
8 46 24 94
9 52 25 95
10 58 26 96
11 64 27 97
12 70 28 98
13 72 29 99
14 74 30 100
15 76 31 100
16 78 32 100

[IpeaBapuTebHO OTMETUM CIIELIMANIbHBIE Cly4au noiaydeHus 0 0anios.

OO0mumii kpurepuii nosxydyenus (0 6a/10B 3a 3aganus 13-19 naxe npu pop-
MAJIbHO NMPABWJIBLHOM OTBeTe — 3TO MCNOJIb30BaHNE NP pellleHnu cnenuduye-
CKMX 3HAKOB omnepaumii, pPyHKINH, CKOOOK U3 fI3bIKOB NPOrPaMMHUPOBAHMS
BMECTO O0BIYHBIX 3HAKOB IIKO0JbHOI MaTeMaTHKH!

3ananus 14 u 17 ouenusBarorcs 0 6ajnamMu, ecid IPpU pelIeHHH HeET IO-
CTPOECHHUSI COOTBETCTBYIOIIUX YCJIOBHIO FreOMeTpUYecKuX (puryp ¢ 0603HaYeHHU-
SIMH MX 3JIEMECHTOB!

3ananue 18 ouennBaercst 0 6anamm, ecjim HeT reOMETPHUYECKOT0 PUCYHKA
NpH BbIOOPeE cnocoda peleHusi, OCHOBAHHOI0 HA MOCTPOEHUHU M MCCJIeJ0BAHUMN
reoMeTpUYecKoil MoJeJu JaHHOM 3a1a4u!

Hwxe nanbl kputepuu olleHUBaHuA 3a1anuii 13-19 B nepBuyHBIX Oasiax.
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ConepkaHue KpuTepus oOllecHUBaHusA 3aganus Nel3 bamsl
OO60CHOBAaHHO MOJTYYEHBI BEPHBIE OTBETHI B 000X MYHKTaX 2
OOOCHOBAaHHO NOJIY4YE€H BEPHBIN OTBET B IIYHKTE d
NJIN
MOJTy4€HbI HEBEPHBIE OTBETHI M3-32 BHIYUCIUTEILHON OIMOKH, HO IIPH 3TOM 1
MMeeTCsl BepHas OCJIeIOBATEIbHOCTh BCEX IIAr0B PElIeHUs 000UX MyHK-

TOB: IyHKTA @ U MyHKTa 6
Pemienue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHUEB, IEPEUNCICHHBIX 0
BBIIIIE

Maxkcumanvuolil 6ann 2

ConepkaHue KpuTepus OllcHUBaHUA 3a1aHus Nel4 bansl
HmeeTcs BepHOE OKA3aTENbCTBO YTBEPKICHUS IIYHKTA @ 1 0OOCHOBAHHO 3
MOJIy4eH BEPHBIA OTBET B IIYHKTE O
[ToyyeH 000CHOBaHHBIN OTBET B IMYHKTE O 2
NJIN
UMEETCs] BEPHOE J0Ka3aTeIbCTBO YTBEPIKICHHUS ITyHKTA @, U IPU 0OOCHO-
BaHHOM PEIICHUH ITyHKTa 6 MOTy4YeH HEBEPHBIN OTBET U3-3a apu(MeTHUe-

CKOM OIIMOKH
HNmeeTcst BEpHOE NOKA3aTEIBCTBO YTBEPKAECHUA ITYHKTA d, 1
NI
npu 000CHOBAHHOM pELIEHUH MyHKTa 6 MOJy4YeH HEBEPHBIM OTBET M3-3a
apu(pMETUIECKOMN OIUOKH,
NI
00OCHOBAaHHO TOJyY€H BEpHBIM OTBET B MYHKTE O C MCIOJIb30BAHHEM
YTBEPKJICHUSI TYHKTA d, IPU TOM MYHKT @ HE BHITIOJIHEH
Perenne He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX 0
BEIIIIC
NJIN
IIPU PEIIEHUH HET MOCTPOEHUS COOTBETCTBYIONINX YCIOBHIO 3a/1aHUS T€0-
METPUYECKUX PUTYpP C 0003HAYEHHUSIMU UX 3JIEMEHTOB

Maxcumanvrulii bann 3

Conep:xanne KpuTepus oueHUBaHu 3aganus NelS basnel
OOG0CHOBAaHHO MOJIYYE€H BEPHBIN OTBET 2
OOG0CHOBAHHO MOJYYEH OTBET, OTIIMYAIOIIHIICS OT BEPHOTO HCKITIOUEHHUEM
/ BKITFOYECHUEM TPAHUYHBIX TOUEK
i 1
MOJTyY€H HEBEPHBIA OTBET U3-3a BBIYUCIUTEIBHON OMKUOKH, HO TIPU 3TOM
MMEETCs BepHasi MOCIEA0BATEIbHOCTh BCEX IArOB PEeIICHUs
Periennie He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, MEPEUUCICHHBIX 0
BEIIIIC

Maxkcumanvuolil 6ann 2

12



Conep:xanne KpuTepus oeHUBaHuA 3a1aHusa Nel6 bamsl
OO60CHOBAHHO MOJIYYE€H BEPHBIN OTBET 2
BepHo mocTtpoeHa maTeMaTnueckass MOJENb, PEIICHUE CBEJECHO K UCCIIe-
JIOBAHUIO ATOM MOJICNIU U MOJYYEH pe3yJIbTarT: 1
— HEBEPHBIA OTBET M3-32 BRIUUCIUTEIHHON OIIHOKHY;

— BEPHBIN OTBET, HO PEIICHUE HEJOCTATOYHO 0OOCHOBAHO
Peliienrie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuolil 6ann 2

Conepkanue KpuTepus olleHUBaHus 3aganus Nel7 Bbasibt
NmeeTcst BepHOE 10KA3aTEIbCTBO YTBEPKICHUS TyHKTAa @ 1 0OOCHOBAHHO 3
MOJTYY€H BEPHBIN OTBET B MIYHKTE O
[ToryyeH 000CHOBaHHBINM OTBET B IMMYHKTE O 2
NN
MMeEEeTCs BEPHOE JIOKA3aTeNIbCTBO YTBEPHKICHUSI ITYHKTA @, U TP 000CHO-
BaHHOM PEIIIEHUH MMYHKTA 6 MOJy4YeH HEBEPHBIN OTBET M3-3a apudmMeTrye-

CKOM OIIMOKU
HNmeeTcst BEpHOE NOKA3aTEIBCTBO YTBEPKAECHUS ITYHKTA d, 1
NN
npu 000CHOBAHHOM PEILICHUM MYHKTA O MOJIydeH HEBEPHBIA OTBET M3-3a
apu(pMEeTUIECKON OIINOKH,
NN
000CHOBAHHO TOJYYEH BEpPHBIM OTBET B MYyHKTE O C HMCIOJH30BAHUEM
YTBEPKJAEHUSI ITYHKTA @, IPU 3TOM IYHKT @ HE BBIMOJIHECH
Pelienrie HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE
NN
MIPU PELICHUH HET MOCTPOEHUS COOTBETCTBYIOIINX YCIOBUIO 3aJaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAUCHHUSIMU MX DJIEMEHTOB

Maxkcumanvuolil 6ann 3

Conep:kaHue KpuTepus olleHKH 3aganust Nel81 banbl

(OO60CHOBAaHHO TIOJTYYEH MPABUIBHBIN OTBET 4
C moMoOIIbI0 BEPHOTO PACCYX ICHUS MOJYYEHO MHOXKECTBO 3HAYEHUH Ma- 3
paMeTpa a, OTJIMYAIOIIUEecs OT HCKOMOTO MHOYXECTBA KOHEUHBIM YHCJIOM
TOYEK
C MoMoIIIbI0 BEPHOTO PacCy>kKJACHUS MOTYyUYEHbI BCE TPAHUYHbBIEC TOUKHU HC- 2
KOMOI'0 MHO>KECTBA 3HAYEHUM a
BepHo monyuena xoTst Obl 0JlHAa TPAaHUYHASI TOYKA HCKOMOTO MHOXKECTBA 1
3HAUCHUH @, HO HE BCE U3 HUX
PelieHrie He COOTBETCTBYET HHM OJHOMY W3 KPUTEPHUEB, MPUBEIEHHBIX 0

1 Kpurepnn KOHKpETHBIX 3a/IaHUH [T 3a0aHUs 18 MOTYT HECKOIBKO OTIIMYATHCS OT JaHHOTO 37ech Kpurepus. O pas-

HOOOpa3uu KpurepueB 3ananus 18 ckazaHo Ha caiire GUITH [16].
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BBIIIIE

NJIN

HET FeOMETPUIYECKOr0 PUCYHKA IIPH BBIOOpE crioco0a perieHus, OCHOBaH-
HOTO Ha MTOCTPOCHHUH M UCCIICIOBAHUU T€OMETPUUECKON MOJIeN JaHHOM
3a1a4u

Maxcumanvroiu 6ann 4

Conep:xanne KpuTepus oueHMBaHu 3aaanus Nel9 basmnel

BepHo nonydeHsl Bce mepeyrciieHHbIe (CM. KpuTepuid Ha 1 6asn) pe3ylib- 4
TaThI

BepHo nony4yeHsl TpH W3 MEPEUYHUCICHHBIX (CM. KpuTepuid Ha 1 Gamr) pe- 3
3yJIBTATOB

BepHo nosyueHsl 1Ba U3 NepeyrCiIeHHbIX (CM. KpuTepuid Ha 1 6amn) pe- 2
3yJIBTATOB

BepHo nonydeH oiMH U3 CIEIYIONIUX Pe3yIbTaTOB: 1

— 000CHOBaHHOE pelIeHUE MyHKTa a;

— 000CHOBaHHOE pElICHUE MYHKTA 0;

— UCKOMasl OIICHKA B ITyHKTE §;

— MPUMEP B IMYHKTE 8, 00€CTICYNBAIOIINN TOYHOCTD IPEJIBITYIICH OIICHKH
Pelienrie HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BEITIIC

Maxkcumanvroiu 6ann 4

6. JlutepaTrypa, pekoMeHayemas JJisl NOATOTOBKH K IK3aMeHY

1. EI'D-2024. Sflmenko U.B. (pen.). Maremaruka. [IpodunbHbIi ypOBEHB.
TumnoBble sK3aMEHAIIMOHHBIE BapraHThI: 36 BapuanToB. — M.: M3narensctBo «Hanu-
OHaJIbHOE oOpa3zoBaHuey, 2024. — 223 c.

2. EI'D2-2023. Smenko W.B. (pen.). Matematuka. [IpodunbsHblil ypoBeHb.
TumnoBble sK3aMEHAIIMOHHBIE BapraHThI: 36 BapuanToB. — M.: M3narensctBo «Hanu-
OHaJIbHOE oOpa3zoBaHuey, 2023. — 224 c.

3. CemenoB, A.B. Maremaruka. [Ipodunbubiii ypoBenb. Enunblii rocyaap-
CTBEHHBIN K3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueoHoe mocobue] / A.B.
CemenoB, A.C. Tpenanun, U.B. Amenko, 1.P. Beiconkuii, JI.A. Tutosa; nox 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.
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