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Ils1anupyemblie pe3yJbTaTbl 00y4eHUS 0 TUCUHMUILJINHE

B pesynbTaTte ocBoeHus qucuuIuinibl « MaTteMaTuka» y 00ydaromerocs
JIOJKHBI OBITH CPOPMHUPOBAHBI CIETYIOIINE

3HAHRUA.

1.

4.

3HAYEHWE MATEMAaTHUYECKOW HayKd JUIsl PELICHUs 3a/a4, BO3HHUKAIOIIUX B
TEOPHUH U NPAKTHUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTH IIPUMEHEHUS
MaTeMaTUYeCKHUX METOAOB K aHalIu3y M HCCIEIOBAHUIO IPOLIECCOB H
SIBJICHUI B MPUPO/IE U OOIIECTBE;

3HAYEHUE NPAKTUKUA U BONPOCOB, BOZHUKAIOIIMX B CAMOW MaTeMaTUKE IS
dbopMHpOBaHUA M PAa3BUTHA MAaTEeMaTHYECKOW HAyKH; HUCTOPHUIO Pa3BUTHS
MOHATUSI YUCJIA, CO3/IaHHSl MATEMATUYECKOrO aHalin3a, BO3HUKHOBEHUSA U
Pa3BUTHS T€OMETPHH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKICHUM,
UX MPUMEHUMOCTb BO BCEX 00JIACTSX YEIIOBEUECKON A TENbHOCTH;
BEPOSITHOCTHBIN XapaKTep pPa3IMYHbIX IPOLIECCOB OKPYKAIOIIETO MUPA.

ymeHusn:

1.
2.

10.
11.

BBINIOJIHATH apu(hMETUUECKHE IEUCTBHSI HAJl YUCITIAMM;

HaXOAUTh MPUOJIMKEHHBIE 3HAYEHUS BEJIMYMH U MOTPELIHOCTH BbIUMCICHUN
(abconroTHAst ¥ OTHOCUTENBbHAS); TMOJB30BATHCA TPHUOIUKEHHONW OIICHKOM
IPU MPAKTHUYECKUX PacyeTax;

HaxXOJWTh 3HAUEHUS KOPHs, CTENEHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIpQXCHUI Ha OCHOBE OIPEAETCHUs, HCIOJIb3YsS NpH HEOOXOIUMOCTU
MHCTPYMEHTAJIbHBIE CPEJICTBA;

BBINIOJIHATH TIPEOOPA30BaHUsl BBIPAKEHUMN, TPUMEHSS (POPMYJIbl, CBSI3aHHbIE
CO CBOWCTBAMHM CTETICHEH, Torapu(MOB, TPUTOHOMETPUIECKUX DYHKITUN;
BBIUMCIIATh 3Hau€HHE (QYHKIMHU IO 33JaHHOMY 3HAYEHUIO apryMeHTa Npu
Pa3IMYHBIX COocO0ax 3a1aHus PyHKIUY;

ONpeNeNsaTh OCHOBHBIE CBOWMCTBA YUCIOBBIX (PYHKIUH, WIUTIOCTPUPOBATH UX
Ha rpaduKax;

CTPOUTh Tpa@UKKW HU3YYEHHBIX (YHKIMHA, WIUTIOCTPUPOBATH MO TpaduKy
CBOICTBA AJIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh MOHATHE (PYHKIMM JJs OMHMCAHUA M aHAU3a 3aBUCUMOCTEH
BEJINYMH;

pewmarsb palMOHAJIBHBIE, II0OKa3aTelIbHbIE, aorapu(pMuYeCKue,
TPUTOHOMETPUUYECKHUE YPABHEHMS, CBOASIIMECS K JINHEWHBIM U KBAaJIPaTHBIM,
a TAK)KE aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIB30BaTh TpaUueCcKii METO/ PEeILICHUS] YpaBHEHHUI U HEPABEHCTB;
M300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH PEUICHUSI ypaBHEHU I, HEPABEHCTB
Y CUCTEM C JIByMs HEU3BECTHBIMU;
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COCTaBISITb W pelIaTh YypPaBHEHUSI M HEPABEHCTBA, CBS3bIBAIOLIUE
HEU3BECTHBIC BEJIMUUHBI B TEKCTOBBIX (B TOM YHMCJIE NPUKIAIHBIX) 3a/1a4ax;
HaXOJIUTh IPOU3BOHBIC dJIEMEHTAPHBIX (DYHKITUI;

HCIIO0JIb30BaTh IIPOU3BOIHYIO VISl H3YUEHHS CBOMCTB (DYHKIIMI M TIOCTPOSHUSI
rpauKoOB;

MPUMEHSITh MPOU3BOAHYIO JJISI MPOBEICHUS] MPUOTUKEHHBIX BBIUUCIICHUM,
pemaTth 3ajJayd MPUKIAJHOTO XapakTepa Ha HaxO0KJIeHHE HauOOJIBIIETO U
HaWMEHBIIIETO 3HAUCHHUS,

BBIYUCIISITh B MPOCTEHIINX CIIydasX MIOMAAd U 00BEMBI C UCOJIb30BAHUEM
ONPE/ICICHHOTO UHTErpaa;

pacrio3HaBaTh Ha 4YepTeXkaX HM MOJCISIX MNPOCTPAHCTBEHHBIC (HOPMBI;
COOTHOCUTH TPEXMEPHBIE OOBEKTHI C MX ONMCAHUSAMU, H300PAKEHUSIMHU;
ONKCHIBATh  B3aMMHOE  PACIOJIOKEHME TMPSAMBIX W  IUIOCKOCTEM B
MPOCTPAHCTBE, APTYMEHTHUPOBATh CBOU CYKICHHUS 00 3TOM PaCIIOI0KCHUH;
aHAJTM3UPOBAThH B MPOCTEUIINUX CIIy4yasX B3aUMHOE PacCIOJIOKEHHE 0OBEKTOB
B IIPOCTPAHCTBE;

n300paxkaTb OCHOBHbIC MHOTOTPAHHUKU M KPYTJbIE TeJa; BBIMOJIHATH
YEPTEKU 10 YCIOBUSM 3a]1ay;

CTPOUTH MPOCTEUIIINE CEUCHUS KyOa, IPU3MBbI, TUPAMU/IBI;

pelaTth MIaHUMETPUYECKUE U MPOCTEHIIINE CTEPEOMETPUUECKUE 3a/lauyd Ha
HaxO0XXJICHUE T€OMETPUUECKUX BEIWYUH (JUIMH, YTJIOB, IIONIA/IeH, 00BEMOB);
HCTIO0JIB30BaTh MIPU PEIICHUHU CTEPEOMETPUUYECKUX 3a7ay MIIaHUMETPUUYECKHUE
(baKThl U METO/IBI;

pemaTh MpocTeiime KOMOMHATOPHBIC 3aa9l METOI0M Tepedopa, a TakxKe C
WCIIOJIb30BaHUEM U3BECTHBIX (hOPMYIL;

BBIYUCIISITh B MPOCTEUINNX CIIy4asX BEPOSTHOCTH COOBITHMM Ha OCHOBE
I10JICYEeTa YHCjla NCXO/0B;

MIPOBOJIUTH J0KA3aTEJIbHBIC PACCYKICHHS B X0JI€ PEIICHUS 3aa4.



4. O0beM U coJep:KkaHue TUCHUUTITHHBI

HamnpagsJienune noaroroBku 38.02.07 bankoBckoe /1e710 (HanpaBIeHHOCTh: HE IPEAYCMOTpPEHA) Ha
0a3e OCHOBHOT'O OOIIETO
¢opma oOyuenus O4Has
NeNe TpumecTpos, 1,2,3
BbI/ICJICHHBIX 1JIS1 U3y4Y€eHUS
AUCHHMILINHBI
O0beM AUCIHUILIHHBI (3.€.) 4
O0beM JTUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 126
npenojaaBaresieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 70
3aHATHI, CEMMHAPOB
CamocTrosiTesibHast padoTa 18
(ak.uac.)
®opMbI TEKYLIET0 KOHTPOJIA 3ammuiaeMoe KOHTpoJbHOE Meporpusitue (7)
HroroBoe koHTposibHOE MepornpusTue (3)
DopMBbI POMEKYTOUHOM Dx3ameH (3 TpumecTp)
arrecTaumMu




5. AHHOTHPOBaHHOC OIMMUCaHHuEe COACPKAaHUA Pa3aejoB U TEM NUCHHUIIJINHbI

Paznen 1. [leiicTBUTE/IbHBIE YHCJIA

Tema 1.1. [leiictBuTenbHbIe yncia. [IpudankéHHbIe BHIYNCIEHNS U BHIYUCIUTEIbHbIE CPeACTBA.
JleiictButenbHbie yncna. [Ipubnmxenne 1edCTBUTENBHBIX YUCET KOHEUHBIMU JAECATUYHBIMU JPOOSIMH.
[TorpemHocT MpUOIMKEHNUN U BBIYUCICHUH.

[IpakTrueckue npuéMbl BHIYUCICHUN ¢ MPUOIMKEHHBIMU JTAHHBIMU. BBIYUCIIEHHS C TOMOIIBIO
MHKPOKAJIbKYJISITOPOB. BhruncieHne 3Ha4YeHUI BBIPAKEHUH.

Tema 1.2. YpaBHeHUSI U1 HEPABEHCTBA NEPBOM U BTOPOH CTEINEHH.
Pemenue ypaBHeHUI 1 HEPABEHCTB MIEPBOM U BTOPOU cTeneHu. Merton nHrepBanos. Pemenue
UPPALMOHAIIBHBIX YPABHEHUM.

Tema 1.3. Onpenenaurenu.
Omnpenenureny BTOPOro U TPEThEro Nnopsaka. Perienre cucteM JTUHEHHBIX YpaBHEHUH ¢ ABYMS U TpeMs
HEN3BECTHBIMU C TIOMOIIBIO ONPEACIIUTENECH BTOPOTO U TPETHETO MOPSAKA.

Paznen 2. [locienoBaresibHOCTH U QYHKIIUM

Tema 2.1. YncsoBas pyHkuus, eé cBoiictBa u rpadpux
Yucnosas ¢yukuus. CniocoOHbI 3a1anus Gpynkuuu. I'papuku ¢pynkuuit. [Ipocreiinme npeoOpazoBaHus
rpadukoB GyHKITHIL.
MOHOTOHHOCTb, OTPAHUYEHHOCTh, YeTHOCTh U HEUETHOCTb, NEPUOIUYHOCTh (pyHKIMU. OOpaTHas QyHKLUS.

Tema 2.2. TlocaenoBarenbHocTH. [lpenes mociaenoBaTe1bHOCTH.
[TocnenoBarensHocTH. [Ipenen nocnenoBarenbHOCTH. Briuncienue npeaenna nociaea0BaTeIbHOCTH

Tema 2.3. Ilpenea pyHkmum.
[Ipenen pyukmuu B Touke. OCHOBHBIE CBOMCTBA mipeaena. [Ipeaen GyHkuuu B TOUKe U Ha OECKOHEYHOCTH.
[Ipenen uucnoBoit nmocneaoBaTeabHOCTU. [IepBBIil M BTOPOIl 3aMedaTebHbIN nipeaessl. HempepblBHOCTH
(GYHKIIUHM B TOUKE ¥ Ha TpoMexyTKe. CBONCTBA HEMPEPHIBHBIX (HYHKIUH.

Tema 2.4. CucreMbl ypaBHEeHHIA.
Cuctemsl ypaBHeHHH. CriocoOBI peleHns CUCTEM yYpaBHEHUH. Perenue cuctem ypaBHeHHA. 3a1a4u Ha
COCTABJICHHE YPaBHEHNUH U CUCTEM ypaBHEHHM.

Tema 2.5. YpaBHeHHUs] 1 HEPABEHCTBA C MapaMeTPaMu
VYpaBHEeHUs 1 HEPABEHCTBA C ITapaMeTpaMu. PellieHre ypaBHEHU 1 HEPABEHCTB C MapamMeTpaMu.

Pasznea 3. [loka3zareabHasi, jorapupmMuyeckas M creneHHass GyHKIuu

Tema 3.1. CreneHnb u eé cBOMCTBA
CrerneHb ¢ MPOU3BOJBHBIM JEHCTBUTEIHLHBIM TIOKa3aTesieM U ee cBoicTBa. [IpeoOpazoBaHne U BIYUCICHUE
3HaYEHUI MOKa3aTeNbHbIX BHIPAKEHUH.

Tema 3.2. JlorapudMbl 1 X CBOIiCTBA
Jlorapudmsl u ux coiicrBa. Harypanbusie norapudmel. ecsatuunsie norapudmel. [IpeobpazoBanue u
BBIUMCIICHUE 3HAYCHUHN JTIOTapH(PMHUUIECKIX BBIPAXKECHUI.

Tema 3.3. [loka3zatenbHas, JorapupmMuueckas u creneHHas (PyHKIUHM, X CBOICTBA U rpauKn
[TokazarenbHble ypaBHEHUS U HepaBeHCTBa. CriocoObI penieHns MPOCTEHIINX U CBOIALIMXCA K HUM
MOKa3aTeNbHbIX ypaBHEeHUH. [loka3zaTenpHble HEpaBeHCTBA. Penenne npocTelmx noka3aTeabHbIX



HCPABCHCTB.

Tema 3.4. Iloka3aTeibHble YyPABHEHUS] 1 HEPABEHCTBA
[TokazarenpHbIC ypaBHEHUS 1 HepaBeHCTBA. CIIOCOOBI pEIICHHS TPOCTEHIIINX U CBOJISAIINXCS K HUM
MOKa3aTelIbHbIX YpaBHeHUM. [Ioka3zaTenbHble HEpaBEHCTBA. PellieHre mpocTenmx MoKa3aTeIbHbIX
HEpPABEHCTB.

Tema 3.5. JlorapupMuyeckue ypaBHeHUs1 1 HEPaBEeHCTBA
Jlorapudmuueckue ypaBHeHuUs: 1 HepaBeHCTBA. CIOCOOBI peleH sl Torapu()MHUUECKUX ypaBHEHUH.
Jlorapudmuueckue HepaBeHCTBa. Perenne norapuMuueckux HepaBeHCTB.

Pa3pnen 4. Tpuronomerpudeckue GQyHKIMU

Tema 4.1. ToxxnecTBeHHbIE IPeoOpa3oBaHus
Pagnannoe nzmepenue yrios 1 ayr. COOTHOILIEHHS MEXKIY I'pajlyCHON U paguaHHON MepaMu yriaa. Cunyc,
KOCHHYC, TAHT'€HC, KOTaHTE€HC Yncia. TpuroHomeTpruueckue pyHKIUN YUCIOBOTO apryMeHTa, 3HaKH UX
3HayeHnil. COOTHOLIEHNE MEXKIY TPUTOHOMETPUUECKUMH (YHKIUSIMHU OJHOTO apryMEHTa.
®opmynsl puBeaeHUs. YeTHOCTh M HEUETHOCTh TPUTOHOMETPUUYECKUX (PYHKIHI. DOPMYITBI CIIOKEHHUS.
®opmyJibl ABOHHOTO U MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanue nponsBeIeHUH TPUTOHOMETPUYECKHX
¢byHKUMH B cyMMBl. Bbruuciienue 3Ha4eHU U TOXKIECTBEHHBIE TIPEe00pa30BaHMs TPUTOHOMETPHUECKUX
BBIpaKEHUM.

Tema 4.2. CBoiicTBa ¥ rpapKy TPUTOHOMETPUYECKUX (PDYHKIUIH
CoiicTBa 1 rpadguku Tpuronometpudeckux ¢pyHkiuil. [loctpoenne reomerpuueckux npeodpazoBaHuil (cABUT
u aedopmanun). CBoicTBa U rpa@uKu 0OpaTHBIX TPUTOHOMETpHUecKuX (yHKIui. [lepuoanyHocTh
TPUTOHOMETPUUECKUX (DYHKIIUM.

Tema 4.3. Bo3pactanue n yObIBaHMe TPUTOHOMETPUYECKHX (PYHKIMH. IKCTPEMYMBI
OO6patHble TpuronomeTpuyeckue pyHkuu. Bo3pacranue u yoriBanue pynkunii. Bozpacranue u yosiBanue
TpuroHoMmerpuueckux ¢pyHkuuit. [lonsitue sxctpemyma dynkiuu. MccnenoBanue QyHKIHIA.

Tema 4.4. Perienune npocTeHIMX TPUTOHOMETPUYECKUX YPAaBHEHU
OO6patHble TpuroHoMeTpudeckue GyHkMu. Bo3pactanue u yosiBanue Gpynkuuii. Bozpacranue u yosiBanue
Tpuronomerpuueckux GyHkmii. [lonsitie sxctpemyma Gyukuun. MccnenoBanue ¢yHKIHA.

Tema 4.5. Pemienne npocreiilinx TPUrOHOMETPHUYECKUX HEPABEHCTB
[Ipocreiimue TpuroHoMmerpuyeckrue ypaBHeHus. CrocoObl peleHus: TPUrOHOMETPUUECKUX YPaBHEHUH.

Paznen S. IndPepenuuanbHoe ucumnciieHme

Tema 5.1. IlousiTue o npousBoaHoii. [IpaBuiia Borunc/ieHUus1 IPOU3BOAHON PyHKIMU
[IpousBogHas, €€ TEOMETPUYECKMM M MEXaHMYECKUH CMbIcha. [IpoM3BOJHBIE CyMMBI, IPOU3BEACHUS U
gacTHOTO NBYX GyHKuui. uddepennnan GyHKIHM 1 €ro reoMeTprudeckuii cMbici. [Ipunoxenne
muddepennmrana K mpuOIMKECHHBIM BIUACICHUSM

Tema 5.2. IIpousBoanasi cj10:xHON PyHKINH
[Tpaswio nuddepenupoBanus cI0xkHOU U 0OpaTHOU GyHKIMH. [Ipou3BOIHBIEC TOKA3aTEIHHOM,
JorapupMHUECKON U OOPaTHBIX TPUTOHOMETPHUYECKUX (DyHKIMNA. BTOpas mpon3BoaHas, ee GU3NIECKU CMBICIL.

Tema 5.3. [Ipou3BoaHbIe TPUTOHOMETPUYECKUX (PYyHKIMIT
[TpousBoaHas Tpuronomerpudeckux ¢yHkuuid. [Toctpoenne rpagukoB TPUTOHOMETPUIECKUX (QYHKIIMH C



MTOMOIIIBIO TTPOU3BOIHOM.

Tema 5.4. IIpousBoanasi nokazarejabHoil GyHKIUN
[TpousBonHas nokaszarenbHoi GyHKIMu. Yucno e. Dopmyina mpou3BoIHON MMOKa3aTeabHON (QYHKINN

Tema S.5. IIpousBoanas jorapupmudeckoint pyHkunu
[TpousBonnas norapupmudeckoit pynkuu. @opmyia mpou3BoAHOH orapudmudeckoit pynkuuu. CteneHHas
GyHKIUS ¥ ee TPOU3BOIHAS.

Tema 5.6. UccaenoBanue pyHKIMHU ¢ TIOMOIILIO IPOM3BOTHOM
[Tpu3naku Bo3pacTanus U yObIBaHUS QyHKIMU. DKcTpeMyM GyHKIuU. MccnenoBanue GyHKIMH HAa SKCTPEMYM.
BeimykiiocTs 1 BOorHyTOCTh Tpaduka ¢GyHKiuu. Touku meperuoda.
[TpumeHeHHE TPOU3BOTHON K TIOCTpOoeHUIO TpadukoB pynknuu. Hanbosbiee n HAMMEHBIIICEe 3HAUCHUE
dbyHKIMH Ha poMexyTke. Haxoxkienne HanOombIIero 1 HAMMEHBIIIETO 3HAYCHUH (PYHKITUN C TIOMOIIBIO
MPOU3BOIHOM.

Pa3znen 6. UuTerpajibHoe ucuucjieHue

Tema 6.1. HeonpeneseHHbI HHTErpaJt
[TepBooOpasnas. Heonpenenennslii HHTEPBAI U €ro cBolcTBa. HaxokaeHne HeonpeneaéHHOTO HHTEpBaa.
[Ipunoxenne HeonpeneIEHHOrO MHTEpBaa K PELICHUIO IIPUKIIAIHBIX 3a7a4.

Tema 6.2. OnpeaesieHHbIH HHTETPAJI
OnpenenéHHblil MHTErpaj U ero reoMeTpuueckuid cMpici. OCHOBHBIE CBOMCTBA ONIPEIETIEHHOTO UHTErpala.
CriocoObl BEIYUCIICHHS OTIPEACIEHHOTO HHTETpaia

Tema 6.3. Il1omaab KPUBOJIUHENHOM Tpanenuu ONpPeaeJEéHHOT0O HHTErpaia
Brruucnenue miomaaen miockux GuUryp ¢ moMoIIbl0 ONpeAeIEHHOT0 HHTeTpasia. BeraucieHue o0bEMOB Te
BpalICHUSI.
Pemrenue npukiagHeix 3a7a4 ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaa.

Tema 6.4. ®opmyna Herorona-Jleiionnua. [lpumenennss uHTErpasa
®opmyna Hetotona-Jleitouuna. [Ipumepsr npumenenust popmyisl Hetorona-Jleitonuna. Berancienue oo6beMoB
Teln

Pa3znen 7. IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Tema 7.1. HauanbHble nOHATUSA cTepeoMeTpun. [lapajiieJbHOCTh NPSAMBIX, IPSAMOM U IJIOCKOCTH
AKCHOMBI CTEPEOMETPUM U TIPOCTEUINNE CIEACTBUA W3 HUX. [lapamienbHble mpsiMble B MIPOCTPAHCTBE.
[TapanneasHOCTh MPSIMO U TIJIOCKOCTH.

Tema 7.2. B3anmMHoe pacnoJio;keHue NPsIMbIX U IJIOCKOCTEH B MPOCTPAHCTBE. YT0J MEXKIY ABYyMS
NPSIMbIMH
B3aumHoe pacnonoxeHue JByX NpsSAMbIX B TpocTpaHcTBe. CKpelBaroniecs npsiMble. YTIbl ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJ MEX]Y MPSIMBIMU.

Tema 7.3. [lapassieabHocTh MJI0cKOCTel. CBOICTBA MapajiebHBIX IJIOCKOCTEN
[Tapannensupie mnockoctd. [Ipu3Hak mapamienbHOCTH JBYX IUIOcKOocTeil. (CBoICTBa mapaiienbHbIX
IJIOCKOCTEM.

Tema 7.4. Terpasap n napauienenunen. [loctpoenne cevyenmnii



Terpasrap. [lapamnenenunes.

Tema 7.5. IlepnieHAMKYJISAPHOCTH NPSAMOM M MJIOCKOCTH
IlepneHqUKyIAPHOCTD MPSAMOM U IUIOCKOCTH. [Ipu3HaK nepneHaAuKyISIpHOCTH IPSIMOM U TUIOCKOCTH.

Tema 7.6. IlepneHanKyJISIp U HAKJIOHHBbIE. YTO0J MeXKAY NPAMOI U MJI0CKOCTHIO
IlepnenquKymnsp 1 HaKJIOHHBIE. PacCTOsIHUE OT TOYKH 10 INIOCKOCTH. TeopeMa 0 Tpex HepleHIuKyJsIpax. Yo
MEXKy IPSIMOM M TUIOCKOCTBIO.

Tema 7.7. JIByxrpanublii yroJi. IleprneHanKyJsApHOCTh MJIOCKOCTEM
[lepnenaukynsp ¥ HaKJIOHHBIE. PacCcTOsIHUE OT TOUKHU 10 IIIOCKOCTH. TeopeMa o Tpex nepreHIuKyJspax. Yroi
MEXK1y IPSIMOM U IUTIOCKOCTBIO.

Pa3pnen 8. 'eomeTpuyeckue Tejia M NOBEPXHOCTH

Tema 8.1. MHOTOrpaHHUKHU
[ToHsiTHE O rEOMETPUYECKOM TeJIe U €ro MoBepxHocTu. MHororpanuuku. [Ipusma.

Tema 8.2. [Impamupa
[Tupamuna. CBoiicTBa mapaienbHbIX ceueHUi B nupamuae. [loHsTre o npaBuIbHBIX MHOTOTpaHHUKAX.

Tema 8.3. Tena BpameHus
[Tap u cdepa. Bzaumnaoe pacnonioxkeHue iockoctu u mapa. Kacarenbnas miockocts k cdepe. [ToBepxHOCTH
Bpaienus. Teno Bpamenus. Hunuaap u konyc. CeueHus IWIMHIPA U KOHYCA TNIOCKOCThIO

Tema 8.4. O0beMbl reOMeTPUYECKHUX TeJI
O6béM reomeTpuyeckoro tena. O0bEM MPU3MBI, MUPAMUJIBI, IUIUHAPA, KOHYCAa, 1apa.

Tema 8.5. Ilnomaau noBepxHocrei
HHOH_IaIIB MOBCPXHOCTU '€COMCTPHUUCCKOTO TCJIA. HJIOH.[aI[b MOBCPXHOCTHU MPU3MBI, ITUPpAMU/JIbI, TUJIIMHIAPA,
KOHYCa U I1apa.

Tema 8.6. O0bem mapa u miaomaab cepsl
O6bem mapa. O0beM MapoBOro CETMEHTA, IIIAPOBOTO CJI0sI, U MAapoBOro cexropa. [Tnomans chepsl.

Paznen 9. BekTopbl M KOOpAMHATBI

Tema 9.1. BekTOpbI Ha MJIOCKOCTH U B MIPOCTPAHCTBE
BekTophl Ha JIOCKOCTH U B TPOCTpAHCTBE. [[elicTBUA Haa BEKTOpaMu. PasiiokeHre BEKTOpa Ha COCTaBIISIONIHE.
[IpsimoyTonbHBIE KOOPIMHATHI HA TUIOCKOCTH U B IpocTpaHcTBe. JleiicTBUS HaJl BEKTOpaMU, 3aJaHHBIMU
koopauHatamMu. @opmyJIbl U1 BBIYUCICHU JUIMHBI BEKTOPA, YIJIa MEXKIY BEKTOPAMH, PACCTOSHUS MEXKIY
ABYMS TOUKaAMH.

Tema 9.2. MeToa KOOPAMHAT B MPOCTPAHCTBE
[IpsimoyronbHas cuctemMa KoopauHaT B pocTpaHcTBe. KoopauuaTel BekTopa. CBs3b MEXKAY KOOpAUHATAMU
BEKTOPOB U KOOpJMHATaMU Touek. KoJmnHeapHbIe ¥ KOMILJIaHApHbIE BEKTOpA.

Tema 9.3. CkajisipHoe Npou3BeleHUe BEKTOPOB
VYron mexay Bekropamu. CKalsipHOE TPOU3BEIEHUE BEKTOPOB. BbIuKCiIeHNE YIIIOB MEXAY NPSIMbIMU U
IJIOCKOCTSIMHU.

Paznen 10. OcHOBbI KOMOMHATOPUKH



Tema 10.1. Dj1eMeHTHI KOMOMHATOPUKHU
OcHOBHBIE OHATHS KOMOMHATOPUKH. 3a/1a4d Ha TIOJICYET YKCIIa pa3MEIISHUN, TIEPECTAaHOBOK, COUCTAHUMN.
Pemenue 3amau Ha nepedop BapuantToB. @opmysa OnHoma HeroTona. CBoiCTBa OMHOMUHAIBHBIX
ko3 duuuentoB. Tpeyrompauk [lackans.

Tema 10.2. DjieMeHTbI TEOPUH BEPOATHOCTH
CoObITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposaTHOCTe!. [ToHsTHE O HE3aBUCMMOCTH
coObITuii. JIuckpeTHas ciydyaiiHasi BEJTMYMHA, 3aKOH €€ pacTpe/IeICHUS.
Pemenne npakTuieckux 3a1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

Tema 10.3. Jj1eMeHTBI MATEMATHYECKON CTATUCTHKH
[IpencraBnenre qaHHBIX (TAOIHUIIBI, TUATpaMMBIL, TpaduKH), TeHEpalbHAs COBOKYITHOCTb, BRIOOpKA, CpeiHee
apupmMeTHIecKoe, MeIaHa.
UwucoBbie XapaKTEepPUCTUKU JUCKPETHOM cirydaitHoU BenuuuHbl. [loHsaTre 0 3akoHe Oonbimx yucen. [lonsrue
0 3371a4ax MaTeMaTUYECKON CTaTUCTUKH.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH 110 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIJINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI

1. Nanuurep, B. A. MaTematuka: TpUroHOMETpUYECKHE YPaBHEHHS U HEPABEHCTBA : yueOHOe ocodue s

cpennero npodeccuoHanbHOTO oOpa3zoBanus / B. A. Jlanuarep. — 2-e Uz ., ucrp. u 1on. — MockBa :
MznarensctBo HOpaiit, 2020. — 136 ¢. — (IIpodeccuonanbroe obpazoBanne). — ISBN 978-5-534-08453-5.

— Texcr : anextponnsiit // DBC IOpaiit [caiit]. https://urait.ru/bcode/454080



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTh VIHTEpHET HE MPeyCMOTPEHO.

10. IlepeuyeHb MHGOPMANMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOIO IpoLecca Mo AMCUUILJINHE

OO6pa3zoBaTeNBHBIN MPOIIECC MO TUCIUILIHHE MaTeMaTHKa: ajredpa u HaYaJIa MaTeMaTHYECKOT0
aHaJIM3a; reoMeTPHsi TIPEAToJaracT UCTIOIb30BaHHE CIICTYIOIIETO TPOrPaMMHOTO o0ecTieueHus U
MH(POPMAIIMOHHBIX CITPABOYHBIX CUCTEM:

O0pa3zoBaTeIBHBIN MPOIIECC MO TUCHUTIINHE TPEANoIaraeT uCIoIb30BaHNE CIEAYIONIIETO MPOrPaMMHOTO
obecrniedeHrs 1 THPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

- MPE3eHTAI[MOHHBIC MaTEepHUabI (CJIAMIbI IO TEMaM JIEKIIMOHHBIX U MPAKTHUYECKUX 3aHSATUH);

- IOCTYII B pexuMe on-line B DnekTpoHHyto 6ubimoreunyto cucremy (3bC);

- IOCTYH B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA; TECTUPOBAHICE,

- HTepHeT-cepBUCHI U STIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, JJIEKTPOHHAS MTOUTA, MPO(PECCHOHATBHBIE
TEMaTHUYECKHE YaTbl U JOPYMBI).

[Tepeuens HEOOXOAMMOTO JTUIIEH3MOHHOTO | (M) CBOOOIHO pacpoCTPAHSIEMOT0 IPOrPaMMHOTO
obecrieuenus: oucHbIN nakeT npuioxxennit «LibreOffice»; cipaBounas mpaBoBas cuctema « KoHCyIbTaHT
ITmrocy.

HpI/I OCBOCHHMH MaTCpurajia v BbIIIOJTHCHUA 3aZ[aHI/II\/JI Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B peKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTALNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEpseMbIe 3a1aHMUs,
3aJaHus U1l COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaIbLHO-TEXHUYECKOM 0a3bl, HEO0XOAUMOM 1JIs1 OCYLECTBJICHHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHIINHEe

Bup pabot: neKIoHHbIE 3aHATHS

MarepuanbHO-TEXHHUYECKOE 00eCTIedeHNe TUCIUIIMHBI, OCHAICHHOCTh: ayJUTOPUsl, OCHAILICHHAS
NIPE3EHTAIlIMOHHON TEXHUKOH (IIPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIKUM MPOTrPAMMHBIM
o0ecrnieueHrneM, MeJIOBOM (M) UM MapKEePHOM JOCKOM.

Bup pabot: mpakTuyeckue 3aHATHS

MarepuanbHO-TEXHHUUYECKOE 00eCTIeYeHNEe NUCIUILINHBI, OCHALIEHHOCTh: Ay JUTOPHUs, OCHAILICHHAs MEJIOBOM (1)
WM MapKEpHOM TOCKOiA.

Bun paGot: Tekymiuii KOHTPOIb

MatepuanbHO-TeXHUYeCKOe 00ecredeHre JUCIUILIMHBI, OCHALIEHHOCTh: ay IMTOPUS], OCHAIIIEHHAs: MEJIOBOM (1)
WM MapKEepHOU JOCKOM.

Bun pabot: camocrosTenbHas paboTta

MarepuanbHO-TEXHHUYECKOE 00EeCTIeYeHNE TUCIUILTUHBI, OCHALCHHOCTD: Ay TUTOPHUS JJISi CAMOCTOSITETILHON
paboThI, OCHAIIICHHAS] KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKITIOYCHUS K ceTh «IHTepHeTY,
o0ecreyeHHas I0CTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA,



nomenieHust Hayunoit 6uommorexku [ITHNUY.

[Tomemenust Hayuynoi 6uomuotexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opynoBaH 7 nepcoHaabHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbloTephl, yCTaHOBJIEHHBIE B TIOMEUIEHUAX HAyUYHOU OMOINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



(I)OHI[I)I OICHOYHBIX CPCACTB AJIA aTTeCTAllMHU IO JTUCIHHUILJINHE

MarteMaTHuka

I[Inanupyembie pe3yJabTaThl 00yUeHUsI 10 JUCHUILIHHE IS (POPMHUPOBAHUS
3HAHMI U YMeHMii U KPpUTEPUH UX OLlEeHUBAHUS

3HaHusA, yMEHUs

Ilaanupyembie
00y4eHus

pe3yJibTaThl

Kpurepun OLlEHUBAHMSI
pe3yJbTaToB 00y4eHu st

BBIIIOJIHATD apI/I(bMeTI/ILIeCKI/IC
I[GflCTBPISI, coucras YCTHBIC u
IIHUCbMCHHEBIC TIPUEMbI, IIPUMCEHAA

BBIYMCIIUTENIBHBIE YCTPOMCTBA;

yMeeT
[MUCHEMEHHO
JIEHCTBHS,

BBIMIOJIHATE ~ YCTHO H
apudmMeTnyecKue

HeynoBiaerBopuTeibHO

He ymeer BBINONHATH YCTHO U
NUCBMEHHO  apupMeTHYecKHe
JIEUCTBUA.

Y10BJI€TBOPUTEIBHO
YacTuyHO yMeeT  BBINOJIHATH
YCTHO u IIMCBbMCHHO
apupMeTHUeCcKue NeHCTBHUS.
Xopowo

YMeeT  BBIIOJHATH YCTHO H
NUCBMEHHO  apudmMeTnueckue
IEeICTBUS, HO HE  Bceraa
YBEPEHHO U ONIEPATUBHO.

OT1Iu4YHO
YMeeT BBIMOJMHATH YCTHO W
MUCHbMEHHO  apu(METUUYECKUE
JIEHCTBUSI.

HaxOJIUTh 3HA4YEHHUS KOpHS
HAaTypaJlbHOM CTEIEHU, CTENEHU C
paloOHaIbHBIM IIOKA3aTeNeM,
UCTOJNB3ysd TpU  HEOOXOIUMOCTH
BBIYMCIIUTENIBHBIE YCTPOICTBA;

yMeeT HaXOAMTh 3HAUECHHUS KOPHS
HaTypaJIbHOM CTEIIEHU;

yMeeT HaXOAMTh 3HAUECHHUS KOPHS
C pallMOHAJILHBIM [10Ka3aTEIEM;

HeynoBiierBoOpuTEJIBbHO

He ymeer HaxonuTe 3Ha4yeHHUs
KOpH$ HaTypaJIbHOM CTEIIEHU;
HE YMEET HaxOJIWUTh 3HAYEHUS

KOPHSI c panoHaIbHBIM
[IOKa3aTeJIeM.
Y10BJI€TBOPUTEIBHO

YacTM4HO ymMeeT  BBINOJHATH
3HA4YECHUS] KOpHSA HATypaJbHOU
CTEIICHU;

HE YMEET HaxOJIWUThb 3HAYECHUs

KOpHA C paOHAJIbHBIM
IIOKa3aTeseM.

Xopowo

VYmMmeer BBINIOJIHATH 3HAYCHUS
KOpHs HaTypaJIbHOM CTECIICHU;
YMECT HaxXoauThb 3HA4YCHU
KOpHs c palOHAJILHBIM




MoKa3arelieM, HO He Bceraa
YBEPEHHO U ONEPaTUBHO.
OT1au4gHo

YMeeT BBINOJAHATH 3HAUYCHUS
KOPHS HaTypaJbHOU CTETICHH;
HE yMEET HaxXOJUTh 3HAYCHUS
KOPHS c parmoHaIbHBIM
IIOKa3aTelIeM.

10JIb30BaThCA OLIEHKOM U | yMEeeT IOJb30BaThCsl OLEHKON U | HeymoBieTBopuTeabHO
NPUKUAKOM  TpU  INPAKTUYECKUX | IPUKHIKOMN MPU pacyeTrax; He yMeeT I10JIb30BaThCS
pacderax; OIIEHKOM W TMPUKUIKON TIpHU
pacyerax.
Y10BJIETBOPUTEIBHO
YacTnyHO yMeEeT MOJIb30BaThCS
OLICHKOM W NPUKHUIKOU IIpU
pacyerax.
Xopomo
YMeeT Moib30BaThCsl OLEHKON U
NPUKHUJIKOW IIPH  pacyerax; HO
HE  BCErga  YBEPEHHO W
OIIEpaTUBHO.
OtimyHo
YMeeT Moib30BaThCsl OLEHKON U
MIPUKHUJIKOW IPU pacyeTax.
MIPOBOAUTD o U3BECTHBIM | yMEET npeoOpa3oBbiBaTh | Hey1oB/1eTBOPUTEIBHO
bopmynam " npaBuiIaM | OyKBEHHBIE BEIp@XEHHS, | He  ymeeT mpeoOpa3oBHIBATH
peoOpa3oBaHus OYKBCHHBIX | BKJIFOYAIOLINC CTCIICHH, PAJKAIIBl | GyKBEHHBIC BBIPAKEHHS,
BBIPAKEHUH, BKIIOYAIOIINX CTENEHH, | U TPUTOHOMETPHUYECKHUE | pyroyaromye CTETeHH,
paaMKanbl U TPUTOHOMETpUYECKHE | QYHKIIUH, 1o M3YHAEMBIM | o g rar -
GbyHKIIY; npaBuiIaM U Gpopmyliam;

TPUTOHOMETpHUECKHUE (QYHKIUH,
[0 H3y4aeMbIM IIPABWIAM U

¢bopmynam.

Ya0oB1eTBOPUTEIBHO
Yactuuno
peoOpa3oBHIBATH
BBIpAXKEHUS, BKJIIOYAIOLIHE
CTEIEeHH, paauKabl U
TpUTOHOMETpHUYEcKue QyHKIUH,
10 H3y4aceMbIM TIIpaBHUJIaM U
dhopmynam.

yMeeT
OyKBEHHBIE

Xopowmo




Ymeer peoOpa3oBHIBATH
OyKBEHHBIC BBIPQKCHNS,
BKJIFOYAIOIIUE CTETICHH,
paIrKabl u

TPUTOHOMETpHUUYECKHE (DYHKIINH,
[0 H3y4aeMbIM [paBWJIaM U

dbopmynaMm; HO HE Bcerua
YBEPEHHO M OTICPATHBHO.
O1auvHo

Ymeer peoOpa3oBHIBATH
OyKBEHHBIE BBIPAYKEHUS,
BKJTIOYAIOIIUEC CTETICHH,
panuKansl u

TPUTOHOMETPHUYECKUE (DYHKIIHH,
M0 W3y4aeMbIM TMpaBWIAM M
dhopmynam.

BBIYUCIISITH 3HAYCHHUS YHUCIIOBBIX H
OYKBEHHBIX BBIPAKEHU,
OCYILIECTBIISA HEOOXOMMBIE
MOJICTAaHOBKH U MpeoOpa3oBaHMus;

yMEeT  BBIYUCIIATH
YHUCIIOBBIX u
BBIPAKECHUI c

3HAYCHHUSI
OYKBEHHBIX
HIOMOIIBIO

NOoACTAaHOBKH U npeo6pa303aHH;1;

HeynoBiieTBOpUTEJIBHO
He ymeeT BBIYMCIATH 3HAYECHUS

YHCIIOBBIX u OYKBEHHBIX
BBIpa)KCHUIN c IIOMOIBIO
IIOACTAaHOBKH u
npeoOpa3oBaHusl.
Ya0B1eTBOPUTEIBHO
Yactuuno YMEET  BBIYUCIIATH
3Ha4YCHUA YHCJIOBBIX n
OYKBEHHBIX BBIPAKECHUI c
IIOMOIBK0  TIOJICTAHOBKM U
npeoOpa3oBaHusl.

Xopowo

YMeeT BBIUUCIATH 3HAYCHMUS
YU CJIOBBIX u 6YKBGHHBIX
BBIPaKCHUIN c IIOMOIIBIO
II0ACTaHOBKHU u

npeoOpazoBaHus; HO HE BCerjaa
YBEPEHHO U OIIEPATUBHO.

OT1augHoO

VYMeeT BBIUMCIATHL 3HAYEHHS
YUCTIOBBIX u OYKBEHHBIX
BBIPAKECHH I c IIOMOIIBIO
IMOJICTAHOBKH 51
npeoOpazoBaHus

OIpeAeNATh 3HaueHHe (YHKIUU IO

3HAYCHUIO apryMeHra npu
Pa3ITUYIHBIX crocobax 3a1aHUusA
INZEINIVIH

yMEEeT  ONpeneNsiTh
byHKIIUN 1o
apryMeHTa;

3HA4YCHHC
3HA4YCHHIO

HeynoBiierBopuTEJIBbHO

He ymeer onpenensars 3HauUECHUE
¢byHKIMN 1o 3HAYEHUIO
apryMeHTa.




YaoB1eTBOPUTEIHLHO
YacTUyHO yMeeT  OmpelensTh
3HauYCHUE byHKIIIN o
3HAYECHUIO apryMEHTA.

Xopoio
YMeer onpenensaTb 3HAUYCHUE
¢byHKIMN o 3HAa4YECHUIO
apryMeHTa; HO HE Bcerja
YBEPEHHO M OIEPaTHBHO.
OrianvHo
YMmeer onpenensTb 3HaueHUE
GbyHKIAN 1o 3HAYEHUIO
apryMeHTa.
CTpOUTh  TpapUKHd  M3YUYEHHBIX | yMeeT CTPOUTH rpaduxu | HeynoBeTBOpUTEIbHO
byHKINH; W3YYEHHBIX (DYHKITHIA; He ymeer crpouth rpaduku
U3YYEHHBIX (DYHKIUH.
Y10BJI€TBOPUTEIBHO
YacTuyHO  ymeeT  CTpPOHWTH
rpaduKu U3y4eHHbIX QYHKIUH.
Xopouo
Ymeer  cTpouTh rpapuku
W3YYEHHBIX (QYHKIUH, HO He
BCETr/la YBEPEHHO U ONEPAaTHBHO.
OTaunyHo
Ymeer  cTpouTh rpaduKu
W3Y4YEHHBIX (PYHKIIHH.
ONMHUCBHIBaTh 1O TpapuKy H B | yMeeT ONMUCHIBaTh MO rpaduky u | HeymoBiaeTBopuTEIHHO
MpocTelmux ciydasx no ¢opmyie | no popmyne cpoiictBa GpyHkuuii | He  ymeer omnuceiBaTh 1O
NOBEJCHHE M CBOMCTBa (YHKIMI, | yMeeT HaxoauTh 1o Trpaduky |rpapuky u 1o  Qopmyie

HaXOOUThb TO rpaduxky QyHKIUH
HauOosbLINe U HauMEHbILINE
3HAYEHUS;

byHKIIUN HanOobIINe u
HAauMEHBIINE 3HAYCHUS;

cBOicTBa PyHKIMI

yMEeT HaXxOAWThb MO Tpaduxy
GbyHKIIIN HauOOoJIbIINE u
HaUMEHBIINE 3HAYECHUS.

Ya0oB1eTBOPUTEIBLHO
YacTH4HO yMeeT ONMUCHIBaTh IO
rpapuky u 1no  dopmyne
CBOMCTBa (PyHKIIUI

yMeeT HaXxOJuTh Mo rpaduky
¢byHKIMN HauOobIINe u
HaMMEHBIINE 3HAYCHUSI.

Xopowo
YMeeT onuchiBaTh MO TpaQuKy
u 1o ¢opmyie CBOICTBa

byHKIHIT




yMEeT HaxoAuTh IO Tpaduky
¢byHKINN HauOoIbIIHe u
HalMEHbIINE 3HAYCHMS; HO He
BCETJ[a YBEPEHHO U ONEPATHBHO.
Otim4yHoO

YMeer onuceBaTh MO rpaduky
u 1o Qopmyie CBOICTBa
byHKIII

yMeeT HaXxOAuUTh MO rpaduky
GbyHKIAN HanOoIbIIHe u
HalMEHBbIINE 3HAYEHUS.

pelmars ypaBHEHHUS, IpOCTEHIINE
CHUCTE€Mbl YPAaBHEHHUH, HCIOJIb3YsS
cBOicTBa (PyHKLIMI U UX I'paUKOB;

yMeeT pelarb ypaBHEHUSA C
HOMOILBIO TpaduKa;

yMeeT pewiatb CHUCTEMBI
YpPaBHEHU;

HeynoBiieTBOpUTEJIBHO
He ymeer pemath ypaBHEHHs C
IIOMOIIbIO TpauKa;

yMeeT pemarp CUCTEMBI
YpaBHEHUH.
Ya0B1eTBOPUTEIBHO
YactuyHo yMeeT pelarh
ypaBHEHUS C MOMOIIIbIO
rpaduka;

yMeeT pemarb CUCTEMBI
YpaBHECHUM.

Xopowo

VYMeer; pemaTh ypaBHEHHS C
MIOMOLIbIO TpaduKa;

yMeeT pemarh CUCTEMBI
YpaBHEHUH; HO HE BCeria
YBEPEHHO U ONIEPATUBHO.
OT1auyHo

VMmeer pemate ypaBHEHHS C
MOMOIIBIO TpaduKa;
yMeeT pemaThb
YPaBHEHHH.

CHCTCMBI

BBIYUCIISTH IIPOU3BOJHBIE u
nepBooOpas3HbIe AJIEMEHTapHBIX
(GyHKIUH, HCIONB3YS CHpPaBOYHbBIE
MaTepUabl;

yMEEeT HaxOJWUTh MPOW3BOJHBIC U
NepBOOOpa3HbIE  DIEMEHTAPHBIX

dyHKuMi;

HeynoBjieTBOpUTEJIHbHO

He yMeeT HaXOJUTb
MIPOU3BOJIHBIE U NIEPBOOOpa3HbIE
AJIEMEHTAPHBIX ()YHKIIHA.
Ya0oB1eTBOPUTEIBHO
YacThyHO  ymMe€eT  HaXOJUTh
IIPOU3BO/IHBIE U NTEPBOOOPA3HBIE
AJIEMEHTAPHBIX ()YHKIIHA.

Xopouo
YMeeT HaxoauTh MPOU3BOJHBIC
u repBooOpaszHbIe

JJIEMEHTapHBIX (DYHKIMIA; HO HE
BCET/1a YBEPEHHO U ONEPATHUBHO.




OT1aunyHo

Ymeer perarb HaxOJUTh
MPOU3BOHBIE U TIEPBOOOpa3HBIC
AJIEMEHTAPHBIX ()YHKIIHIA;

HCCIIE0BAaTh B MPOCTEUIINX CIydasx
byHKIIUN Ha MOHOTOHHOCTB,
HaXOJUTh HanOOJbIINE u
HAaUMEHbBIINE 3HAYEHUS (QYHKIHH,
CTpOUTH TpaUKU MHOTOUICHOB U

MPOCTEHIINX paroHaIbHBIX
byHKIUH c HCIIOJIb30BaHUEM
anmnapara MaTeMaTU4eCKOTro
aHanu3a;

yMEeT HUCCIeNoBaTh (PYHKIHIO C
TIOMOIIIBIO IPOM3BOTHOM u
CTPOUTH ee TrpaduK;

HeynoBiieTBOpUTEIBHO

He yMeeT HCCIIeI0BaTh
(GyHKIHIO C MOMOIIBIO
IPOM3BOJHOW M CTPOUTH €€
rpaduk.
Y0oB1eTBOPUTEIBHO
YacTUUHO YyMeEeT HCCIIe0BaTh
GyHKIHIO C MOMOIIbIO
IPOM3BOJHOW M CTPOUTH €€
rpaduxk.

Xopomo

Ymeer wuccnenoBaTth (GpyHKIUIO
C TOMOUIBIO MPOU3BOJHOW U
CTpOUTh €€ TpadukKk; HO HE
BCETr/la YBEPEHHO U ONEPAaTHBHO.
OTinyHoO

VYMmeer uccnenoBath QyHKIUIO C
MOMOIIBI0  MPOU3BOAHOM W
CTPOUTH ee rpaduK.

BBIUUCIIATh B MPOCTEHININX CIy4asX | yMeeT BBIUUCIATH B Iomanu c | HeymoBieTBopuTEIHLHO
TUTOIIAIH C WCTIOJIB30BaHUEM | TIOMOIIBIO TIEPBOOOPA3HOM; He ymeer  BbUHCIATE B
epBOOOPa3HON; IUTOIAAH c MIOMOIIBIO
epBOOOpa3HOM.
Y10BJIETBOPUTEIBHO
YacTtuuao YMECT BBIYUCIIATH B
IUTOIAAH c MIOMOIIBIO
epBooOpazHO
Xopowo
VYMeeT BLIYUCIATE B INIOMIATH C
MOMOILIbI0 TIEPBOOOpA3HON; HO
HE  BCerJa  yBEPEHHO U
OTIEPATUBHO.
OT1anyHo
YMeeT BBIYUCIATH B IUIOIIAIHN C
TTOMOIIIbIO TIEPBOOOPA3HONA.
pemarhb panMoHanbHbIe, | yMEET pearb nzydyaemole | Hey/10BJIeTBOPUTEIHLHO
MoKa3aTebHbIE U JIorapu@MHUUEcKUe | ypaBHEHHs, HepaBeHCTBa, ux | He ymeer pemats wn3ydaemble
ypaBHEHHUS U HEpaBEHCTBA, | CUCTEMBI; ypaBHEHMs, HEPAaBEHCTBA, MX
MPOCTEUIIINE HUPPAUUOHATIBHBIE U CHUCTEMBI;
TPUTOHOMETPUYECKHE  YpaBHEHMUS, Y10BJ1€TBOPUTEIHLHO
HUX CUCTEMBI; YactuuHo yMeeT pewmarb




n3ydaemble ypaBHEHUH,
HEPAaBEHCTBA, UX CUCTEMBI.
Xopoio

YMeer pemars  U3y4aeMble
YpaBHEHMsI, HEPABEHCTBA, MX
CHUCTEMBl; HO HE  Bcerzaa
YBEPEHHO M ONEPaTUBHO.
OtianvHo

YMeer pemars  U3y4aeMble
YpaBHEHUs, HEPABEHCTBAa, UX
CHCTEMBI.

COCTaBJIATh ypaBHEHUs 51
HEPaBEHCTBA I10 YCIIOBUIO 3aJ1a4H;

YMEET COCTaBJIATH YPAaBHCHUA U
HCPAaBCHCTBA IO YCJIOBHIO 3ada4U,

HeynoBiieTBOpUTEJIBHO

He yMeeT COCTaBJIATh
YpaBHEHUS M HEpaBEHCTBa IIO
YCIIOBUIO 33JIa4H.
Y10BJI€TBOPUTEIBHO
YacTnyHO yMEET COCTaBIATh
YpaBHEHUS M HEpaBeHCTBa IO
YCIIOBUIO 33JIa4H.

Xopowo

YMeeT coCTaBIIATh ypaBHEHUS U
HEpPaBEHCTBA IO  YCJIOBHUIO
3a/la4M; HO HE BCETJa YBEPEHHO
U OIlEpaTUBHO.

OT1aunyHo

YMmeer pemarb  U3ydaeMble
YPaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI.

UCMOJb30BATh Il MPUOJINKEHHOTO
peleHusi ypaBHEHHI M HEPaBEHCTB
rpaduUecKuil METO;

YMCHHUEC pellaTb YpPaBHCHUA U
HEPaBEHCTBA rpaduyueckum
METOZOM;

HeynoBJierBoOpuTEJIBLHO

He ymeer pemars ypaBHEHUS H
HEpaBEHCTBa rpadpu4ecKuM
METOJIOM

Y10BJIETBOPUTEIBHO
Yactuuno yMeer pelartb
YPaBHEHH U  HEpaBEHCTBA
rpagu4ecKuM METOA0M

Xopowo
YMeer pemath ypaBHEHUS U
HEpaBEHCTBa rpadu4ecKuM

METOAOM; HO  HE  BCerua
YBEPEHHO U OIIEPaTUBHO.

OTanyHo
YMeHue pemarb ypaBHEHUs H
HEpaBEHCTBA rpaduyeckum

METOJ0M.




n3o0paxkaTb ~ Ha  KOOPAMHATHOW | ymeeT n300paxkaTh Ha | HeynoBaerBopurTeabHO
IINIOCKOCTHU  MHOXXECTBA peH_IeHI/Iﬁ KOOpl[HHaTHOﬁ IIJIOCKOCTHU He YMCET I/1306pa)KaTB Ha
NPOCTCHIINX ~ yPaBHCHWH M  HX | pemeHMsl ypaBHeHMi W mX | KOODAMHATHOH IUIOCKOCTH
CUCTEM; CHCTEM; peuieHuss ypaBHEHUHM M HX
CUCTEM. Y/10BJICTBOPHUTEJIBHO
YactuuHo ymeeT n300pakaTh Ha
KOOpAMHATHON IUIOCKOCTH
peuieHuss ypaBHEHUHM M HX
CHUCTEM.
Xopowo
Ymeer n300paxkaThb Ha
KOOPAMHATHOU IUIOCKOCTH
pelleHus ypaBHEHUH M HX
CUCTEM; HO HE BCETJa YBEPEHHO
Y OIIEPaTUBHO.
OT1aunyHo
Ymeer n300paxarb Ha
KOOPAMHATHOU IUIOCKOCTH
pelIeHUsT ypaBHEHUHM M HX
CUCTEM.
pacro3HaBaTb ~HAa  4YepTEXax M | yMEET y3HaBarb | HeynoBieTBopuTe1bHO
MOJIEISAX TIPOCTPAHCTBEHHBIE (DOPMBI; | MPOCTPAHCTBEHHBIE (HOPMBI; He yMeeT y3HaBaTb
COOTHOCHUTb TpPEXMEpPHbIE OOBEKTHI C IPOCTPAHCTBEHHBIE (POPMBI.
UX OMUCAHUSMH, U300paKEHUSIMY; Y10BJIETBOPUTEIBHO
YactuyHO  ymMeer  y3HaBaTh
MIPOCTPAHCTBEHHBIE (POPMBI.
Xopouo
Ymeer y3HaBaThb
MIPOCTPAHCTBEHHbIE (DOPMBI; HO
HE  BCerga  YBEPEHHO U
ONEPATHUBHO.
OT1aunyHo
Ymeer y3HaBaTh
MIPOCTPAHCTBEHHBIE (JOPMBI.
OIMCBHIBATH B3aMMHOE PACIOJIOKEHHE | yMEET  ONMChbiBaTh  B3auMHOE | HeynoBi1eTBOPUTEIBHO
MIPSMBIX u IJIOCKOCTEN B | pacIoNoKeHue IPSIMBIX u | He ymeer onuceiBath B3anMHOE
NPOCTPAHCTBE,  AP2YMEHMUPOBAMDY | [IIOCKOCTEH B POCTPAHCTBE; pacroioKeHue MIPSMBIX u
c6ou cyarcoenust 00 9MoMm IJIOCKOCTEH B IIPOCTPAHCTBE.
DPACNONOJHCEHUU, Y10BJI€TBOPUTEIBHO
YacTM4HO yMeeT  OIMCHIBATH
B3aHMHOE pacrioyoKeHue
IpsIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.
Xopowo
YMeer onmchBaTh  B3aWMHOE

PacCoJIOKCHUC TIPAMBIX n




TUTOCKOCTEH B TMPOCTPAHCTBE; HO

HE  BCerga  yBEPEHHO U
OTIepaTHUBHO.

OT1aunyHo

YwMmeer y3HaBaTh

IPOCTPAHCTBEHHBIE (POPMBI.

aHAIM3MPOBaTb B IIPOCTEHIINX | yMEET aHAJIM3UPOBATh B | HeynoBiieTBOpUTEIBLHO

CllydasX B3alMHOE pacIlOJIOXKEHHUE | MpocTelIMX ciy4yasx B3auMmHoe | He ymeer aHanmmsupoBath B

OOBEKTOB B IIPOCTPAHCTBE; pacnonoxeHue 00OBEKTOB B | IPOCTEUINNX CIIydasX B3aHMMHOE

IIPOCTPAHCTBE; pacrnonioxxeHrue  OOBEKTOB B

IPOCTPAHCTBE.
Y10BJI€TBOPUTEIBHO
YacTuyHO yMeeT aHaIN3HUPOBATh
B IIPOCTEHIINX CIIy4asiX B3aUMHOE
pacrojioxkeHue  OObEeKTOB B
MIPOCTPAHCTBE.
Xopowo
Ymeer AHATIM3UPOBATH B
NPOCTEHUIINX CIIydasX B3aUMHOE
pacroyio)keHHe  OObEKTOB B
NPOCTPAaHCTBE, HO HE BCEraa
YBEPEHHO U OIIEPATUBHO.
OT1anyHo
Ymeer aHAJIM3UPOBATH B
MIPOCTEMIINX CIydasXx B3aHMMHOE
pacroyio)keHue  OObEKTOB B
IIPOCTPAHCTBE.

n300paxath OCHOBHBIE | yMeeT  u300pakaTb  OCHOBHbIC | HeyoB1eTBOpHUTEIHHO

MHOT'OTPaHHUKH; MHOT'OTPaHHUKU; He ymeer uzo0paxaTb OCHOBHBIE
MHOT'OTPAaHHHKH.
Y10BJI€TBOPUTEIBHO
YacTuuHO yMeeT U300paxarh
OCHOBHBIE MHOT'OI'DAHHHKH.
Xopowo
Ymeer aHATIM3UPOBAThH
U300paxaTh OCHOBHBIE

MHOTOTPaHHMKH, HO HE BcCerjaa
YBEPEHHO U ONIEPATUBHO.
OT1auyHo

Ymeer aHAJTM3UPOBATH B
MPOCTEHININX CTydasix B3aMMHOE
pacrioyio)keHue  OObEKTOB B
IIPOCTPAHCTBE.




cmpoums npocmetiwiue ceyeHus Kyoa,
NPpU3MbL, RUPAMUObL,

YyMEET  CTPOUTh  MPOCTEHIIHE
ceyeHnsT 00bLEMHBIX TE,

HeynoBiaerBopuTebHO

He cTpouts npocreiimme cedeHust
00bEMHBIX TEl.
YaoBi1eTBOPUTEIBHO
YactuyHo yMeeT  CTPOWTh
MIPOCTEHIINE CEUCHUSI OOBEMHBIX
Tell.

Xopowo

YMeer CcTpouTh  MpoOCTEUIINE
ceueHuss OOBEMHBIX Tel, HO HE
BCEr/la yBEPEHHO U OMEPATUBHO.

OT1aunyHo
YMeer CcTpouTh  NIpOCTEMIINE
ceyeHHs1 OObEMHBIX Tell.

BBINIOJIHATh YEPTEKU TI0  YCIIOBUSIM
3ajau;

YMECT BBIIOJHATH YCPTCKU TI10
YCJIOBHAM 3a1a4;

HeynoBiierBopuTEJIBLHO

He YMECT BBIIIOJIHATE YCPTCIKU
IO YCJIOBUSAM 3a/1a4.
Y10BJI€TBOPUTEIBHO
YacTuyHO yMEeT  BBINOJHATH
YEPTEXKHU 110 YCIOBUAM 3a/1a4.
Xopowo

VYMeeT BBITOTHATH YCPTECIKU TI0
YCIOBHMSIM 3371a4, HO HE Bceraa
YBEPEHHO U OIIEPATUBHO.

OT1an4Ho
YMeeT BBINONHATh YEPTEXU IO
YCITIOBUSIM 3a/1a4.

pemarb IUTAHUMETPUYECKUE u
MPOCTEUIINE CTEPEOMETPUUECKUE
3aJlayd  Ha  HAXOXKJIEHUE  Ieo-

METPHYECKUX BEIWYWH (IJTHH, YTJIOB,
TUIOIIAJICH );

YMEET pelarh TIaHUMETPHYCCKUE
3a/1a4H;

HeynoBJierBopuTEJIBLHO

He yMeeT pemars
IUTAHUMETPUUECKHUE 3aJauu.
Ya0oB1eTBOPUTEIBHO
YactuyHo yMeeT pearhb
ITAHUMETPUUICCKUEC 3a1a4H.
Xopowo

Ymeer pelarsb

INTAHUMETPUUCCKUE 3aJda4yu, HO

HE  BCerga  yBEPEHHO u
OTIEPATUBHO.

OT1au4yHo

Ymeer pemarp

TUIAHUMCETPUUICCKUC 3a1avu.

UCIIONIB30BaTh pu
CTEPEOMETPUUECKUX

peneHnn
3314

YMEET pelniath CTePeOMETPHICCKIE
3a71aun c UCIIOJIb30BAaHUEM

HeynoBiierBoOpuTEJIBbHO

He yMeeT pelarb




TUTAHUMETpUYEeCKUe (PaKThl U METOMIBL; | IUIAaHUMETPUYECKUX  (DAKTOB M | CTEPEOMETPUYECKHE 3aJaud ¢

IPOBOUTH JIOKa3aTeNbHbIE | METO/IOB; UCII0JIb30BaHUEM

paccyKIeHus B XOJIE PELLICHHs 3a1ay. IUIAHUMETPUYECKUX  (aKTOB |
METO/IOB.
Y10B1€TBOPUTEIBHO
Yactuuno yMeeT pelarb
CTEpPEOMETPUYECKHUE 33Jauu  C
UCIIOJIb30BaHUEM
IUIAHUMETPUYECKUX  (aKTOB |
METO/IOB.
Xopowo
Ywmeer pemarb
CTEPEOMETPHUECKUE 3a/aud  C
MCIIOJIb30BaHUEM
IUTAHUMETPUYECKUX  (aKTOB U
METO/IOB,  HO  HE  Bcerua
YBEPEHHO U ONEPAaTUBHO.
OT1aunyHo
Ymeer pemarb
CTEPEOMETPUUECKHE 3a/laud  C
HCIOJIb30BaHUEM
TUITAHUMETPUYECKUX  (DakToB 1
METOJIOB

3HAUEHUE MaTEeMaTHUYEeCKONW HAyKU | 3HAeT 3HaueHue mareMmarnyeckoil | HeynoBiersopurebHo

JUISL pEllieHHs 3a/ay, BO3HUKAIONIMX | HAYKM JUIsS  pelieHus 3amad, | He 3HAeT 3HAYCHHE

B TEOPUH U MPAKTHUKE; BOSHMKAIONMX B TEOpMH ¥ | MATEMATHYCCKOM HAyKH Ui

IPAKTHKE peleHus 3a1ad, BO3HUKAOLIUX

B TEOPHUH U NPAKTHUKE.

Y10BJIETBOPUTEIBHO
YacTtuuHO 3HAeT 3HaYCHUE
MaTeMaTUYEeCKOM HayKu AJid

pelICHrA 3a/1a4, BO3HUKAIOIHUX
B TCOPHUU U MTPAKTUKCE.

Xopouo
3Haer 3HaUYeHHUE
MaTeMaTUUYeCKOM HayKu  JJiA

pelieHust 3a/1ay, BO3HUKAIOIINX
B TEOpUU U TPAKTHKE, HO HE
BCETJ]a YBEPEHHO U ONIEPATUBHO.

OTau4Ho
3Haer 3HaYeHUE
MaTeMaTUYeCKOM HayKu AJid

pelieHus 3a1ay, BO3HUKAIOLIUX
B TEOPHUH U MPAKTHUKE.




WUAPOTYy M B TO KE BpeMs
OTPaHUYEHHOCTh NIPUMEHEHHUS
MaTeMaTUYECKUX METOJIOB K
aHaIU3y u HCCIIE0BAHUIO

IIPOLIECCOB U SIBJICHUW B IIPUPOJIE U
00I11eCTBE;

3HAeT LWIHUPOTY U B TO K€ BpeMs

OrpaHUYCHHOCTD IMPUMCHCHU A
MATEMAaTHYCCKUX METOJ0B K
aHaJIn3y u HCCICIOBAHUIO

MPOLECCOB U SABJICHUN B MPUPOIE
1 OOIIECTBE;

HeynoBiaerBopuTebHO

He 3Haer mMpoTry M B TO XK€
BpeMs OTPaHUYEHHOCTh
IIPUMEHEHHsSI MaTeMaTHYECKHUX
METO/I0B K aHalnu3ly |
UCCJIEIOBAHUIO  TPOILIECCOB U
SBIEHUA B  MNpPUPOJE W

o0lecTBe.

Y10B1eTBOPUTEIBHO

YacTMYHO 3HACT LUPOTY U B TO
)K€ BpeMs  OIPaHUYECHHOCTH
IIPUMEHEHHsSI MaTeMaTHYECKHUX
METO/I0B K aHalnu3ly |
UCCIICIOBAHUIO  IIPOLIECCOB U

SBIGHUA B  TNpuUpoie H

oOmiecTBe.
Xopomo
3HaeT WHUPOTY U B TO KE BPEMs
OTPAaHUYEHHOCTh  MPUMEHEHUS
MaTEMAaTHYECKUX METOJOB K
aHaIM3y U UCCIEIOBAHMIO

IIpoLeCcCcoB u SIBJICHUMN B

MpUpoe U OOILIeCTBE, HO HE
BCETJ[a YBEPEHHO U ONEPATHBHO.

OT1au4Ho

3HaeT MUPOTY U B TO KE BpeMs

OIrpaHU4YC€HHOCTD IMPUMCHCHUA
MaTeMaTU4C€CKUX METOJOB K
aHAJIN3y n HNCCICI0OBAaHUIO

MpOLECCOB W SIBJICHUH B
IpUPOJIE U OOIIECTBE.

3HAQYEHHE NPAKTUKHM U BOIPOCOB,
BO3HHUKAIOIIMX B CaMOW MaTeMaTHKe
s (GopMHpOBaHUS UM Pa3BUTHUA
MaTeMaTHYeCKON HAYKU;

3HaeT 3HAUeHUE MPAKTHUKUH U
BONIPOCOB,  BO3HHUKAIOIIUX B
camou MaTeMaTUKE U1
dbopMHUpOBaHUST U PA3BUTHA

MaTEeMaTU4eCKOU HAYKH;

HeynoBjieTBOpUTEJIBbHO

He 3HaeT 3HaueHHe NMPAKTUKU U
BOIIPOCOB,  BO3HUKAIOIIMX B
camoit MaTeMaTHhKe JUTSt
dbopMupOBaHUS W pPa3BUTHUSA
MaTeMaTHYECKOU HAYKH.
Ya0oB1eTBOPUTEIBHO
YactuyHO  3HaAeT
MIPAaKTHKU u BOITPOCOB,
BO3HUKAIOIINX B camoit
MaTeMaTuke st GOPMHUPOBAHUS
W pa3BUTUS MAaTeMAaTHYECKOU

3HA4YCHHC




HayKHU.

Xopowo

3HaeT 3HAYE€HHE NPAKTUKU U
BOIPOCOB,  BO3HUKAIOIIHUX B
caMoi MaTeMaTHKe JUTS
dbopMupOBaHHSIT W Pa3BUTHS
MaTE€MaTUYeCKOW HayKd, HO HE
BCEr/la YBEPEHHO U ONEPATUBHO.
OT1aunyHo

3HaeT 3HA4Y€HHE NPAKTUKH U
BOIIPOCOB,  BO3HHMKAKIIUX B
caMoi MaTeMaTHKe JUTSt
dbopMupoBaHHSIT U Pa3BUTHS
MaTeMaTHYECKOU HAYKH.

HUCTOPUIO PA3BUTHA MOHATHA YMUCIIA,
COo3aaHusA MaATEMaTH4YCCKOI'O
aHajim3a, BO3HUMKHOBCHU S u
Pa3BUTHA TCOMCTPHUU;

3HAeT UCTOPUIO  Pa3BUTHUSA
HOHSTUS yuca, CO3JIaHMs
MaTeMaTUYECKOI 0 aHau3a,

BO3HHUKHOBCHU A n Pa3sBUTHA
reoOMCTpHUH;

HeynoBJierBoOpuTEJIBLHO

He 3Haer wucropuro pasBuTHA
HNOHATHS ~ YUCNA,  CO3JAHMI
MaTeMaTH4eCKOro aHaJn3a,
BO3HUKHOBEHUS M  Pa3BUTHIA
reOMETPUH.

Y 1oBJIETBOPUTEIBHO

YacTuyHO 3Haer HCTOPHIO
pa3BUTHS MOHATUS  YHCIHA,
CO3JaHUs MaTEeMaTHUECKOTO

aHaJInu3a, BO3HHMKHOBCHUA n
Pa3sBUTHUA TCOMCTPHU.

Xopowo

3Haer UCTOPHUIO  Pa3BUTHS
HOHATUS ~ YHCla,  CO3/JaHUsA
MaTeMaTHIeCKOTO aHaJM3a,

BO3HUKHOBCHUA u pPa3BUTHUA
reoMETpHrH, HO HE BCEraa
YBEPCHHO U OIICPATHUBHO.

OT1augHo

3Haer HUCTOPUIO  Pa3BUTHS
TOHATHA  4YHWClIa,  CO3JaHHs
MaTeMaTHYECKOTO aHaJn3a,

BO3HUKHOBEHUS U  Pa3BUTHSA
reoMeTpUH

VHUBEPCATbHBIA XapaKTep 3aKOHOB
JIOTUKHU MATECMATHUUYCCKUX
paccyJICHHH, NX TPUMEHUMOCTD BO
BCEX 00acTax YeJIOBEUECKON
EeITEIbHOCTH;

3HAeT YHHBEPCAIBHBIA XapakTep
3aKOHOB JIOTUKH MAaTCMAaTHYCCKHUX
pacCcyXJICHHUH, UX MPUMEHUMOCTh
BO BCEX OOJACTSIX YEIOBEUECKOM
eSITEIIbHOCTH;

HeynoBiieTBOpUTEJIBHO

He 3Haer  yHuUBepcanbHBIN
XapakTep  3aKOHOB  JIOTUKH
MaTEeMaTHYECKUX DPACCYKICHUH,
UX MPUMEHMMOCTH BO BCEX
o0acTax YeJI0BeUYeCKON
JESITEIBHOCTH.




YaoB1eTBOPUTEIHLHO

YactuyHo 3HaeT
YHUBEPCAIbHBIN XapakTep
3aKOHOB JIOTHUKH

MAaTCMAaTU4YCCKUX paCCY)KHeHHﬁ,
nxX TIMPUMCHHUMOCTL BO BCEX

obnactsx YEJI0BCUCCKOM
JeSITeTbHOCTH.

Xopoio

3Haer YHHUBEpCAIbHBIN

XapakTep  3aKOHOB  JIOTUKH
MaTEMaTUYECKUX PaCCyKICHUM,
UX DNPUMEHMMOCTbH BO BCEX
o0macTsx 94eJI0BEYECKOM
NEATEIIBHOCTH, HO HE BCEraa
YBEPEHHO U OIIEPATUBHO.

OTinyHoO

3Haer YHHUBEpCAIbHBIN
XapakTep  3aKOHOB  JIOTUKH
MaTeMaTUYECKUX PacCyKICHUH,
UX [PUMEHMMOCTh BO BCEX
o0iacTsx YeJI0BEe4YECKON
NeSITeIbHOCTH.

BEPOATHOCTHBIN
Pa3IMYHBIX
OKPY’KarOILEro MHUpA.

XapakTep
IIPOLIECCOB

3HAeT BEPOSATHOCTHBIN XapakTep
pa3InIHBIX TIPOLIECCOB
OKPYXAIOIIEro MHPA..

HeynoBjieTBOpUTEJIHbHO
He 3Haer  BepoOSATHOCTHBIN

Xapakrtep Ppa3IUYHBIX
IIPOLIECCOB OKpPYXKarolIero
MHUpa.

Y10BJIETBOPUTEIBHO
YactuuHo 3HAeT
BEpPOSITHOCTHBIN XapaxkTep
pa3IUYHBIX MIPOLIECCOB
OKPY’KaroIllero MUpa.

Xopowo

YMmeeT 3HAaeT BEPOSATHOCTHBIN
Xapakrtep Ppa3IUYHBIX
IIPOLIECCOB OKpYXarolIero
MHpA., HO HE BCErAa YBEPEHHO U
OIIEpaTUBHO.

OT1auyHo

3HaeT BEPOSATHOCTHBINA XapaKTep
Ppa3InYHBIX IIPOLIECCOB

OKPY>KaIoIlIEero MUpA.




OueHo4YHbIE CPEACTBA TEKYIET0 KOHTPOJISA U MPOMEKYTOYHOM aTTeCTANMHU
Cxema gocrTaBku : bazoBas

Bujx MeponpusiTusi NpoMe:KyTO4HOI aTTecTanuu : He npexycmorpeHo
MakcuMajibHoOe KoJinuecTBo 6as1os : 100

MeponpusiTue TeKyero KonTpoaupyembie 3jieMeHTbI
KOHTPOJIA pe3yJabTaToB 00y4eHHs
Tewma 1.3. Onpenenuren.
3ammiaeMoe KOHTPOJIbHOE Onpenenurenu BTOPOro U TPETHETO
MeponpusTHe rnopsijika. Pemenne cucTeM JTMHEMHBIX

YPaBHEHHUN C IBYMS U TPeMs HEU3BECTHBIMU
C IIOMOUIBIO OIPEACIUTEIEH BTOPOro U
TPETHETO MOPSIIKA.

UucnoBas pyHKLMs, €€ CBOMCTBA U

Tema 2.5. VpaBuenus u HepaBeHCTBa [rpadukllocnenoBatenbHOCTH. CHCTEMBI

C mapaMeTpaMu 3amuuiaeMoe ypaBHeHuil. IIpenen

KOHTPOJIbHOE MepOonpUsiTHe nocnenosarenbHocTh. IIpenen pynkumm.
Tewma 3.5. Jlorapudmudeckue Crenens u €€ cBolicTBa. Jlorapudmsl u ux
YPaBHEHUS U HEPABEHCTBA cBoucTBa. [loka3arenbHas,

3ammmaeMoe KOHTPOJIbHOE norapupMuyUecKas U CTeleHHas GyHKIUH,
MeponpHuaTHe ux cBoiicTBa U rpadguku. [lokasaTenbHble

ypaBHEHUS 1 HEPABEHCTBA.
Jlorapudmuueckre ypaBHEeHUs U

HEPAaBCHCTBA
Tema 4.5. Pemenue npocreimumx TokIecTBEHHBIE TPE0OPA3OBAHUS.
TPUTOHOMCTPUYICCKUX HCPABCHCTB  |CBoiicTBa U rpaMKH TPUTOHOMETPUUYECKUX
3ammmaeMoe KOHTPOJIBHOE ¢Gyukumii. Bospacranue u yObIBaHnE
MeponpHuATHe TPUTOHOMETPUYECKUX (DYHKIIHH.

DKCTpeMyMbl. Perienue mpoctenmmx
TPUTOHOMETPUYECKUX YpaBHEHUU. Pemenue
[POCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Crneunduxkanusa MeponpusTHil TEKYLIEro KOHTPOJIS

Tema 1.3. Onpenennresnn.

[Ipo10IKUTENBHOCTD TPOBEIEHUS MEPOIIPUATHS IPOMEXYTOUHOM arrecTanuu: 1 yaca
VYcnoBus IpoBeIEHUSI MEPOIIPUATHSA: B YAChl ayAUTOPHOI PadoThI

MaxkcumanbHBIN 0aiut, BRICTaBIISIEMBIH 32 MEPONIPUSATHE TPOMEXKYTOUHOM aTTectarun: 20

[Ipoxoxnoii 6amt: 9

Tloka3zaTenu olcHUBaHU

baniaer

'YMeeT BBINOJIIHATD YCTHO ¥ MUCbMEHHO apu(MeTH4YecKe TeHCTBUS. 3HAeT UCTOPUIO Pa3BUTHUS

17




MOHATHA YUCJId, CO3AaHUA MATEMATUYICCKOI'O aHAJIN3d, BOSHUKHOBCHUSA U Pa3BUTHUS. Ymeer
MOJIB30BaThCS OLIEHKOW M IPUKHUAKOM MPU pacyeTax.

VYMeeT BBIIOJIHATh YCTHO U TMCbMCHHO apI/I(pMeTI/I‘IGCKI/Ie Z[GI\/JICTBI/ISI, HO HC BCCrJia YBCPCHHO U
OHCpaTI/IBHO.BHaeT HUCTOPUIO PA3BUTHUA ITIOHATUA YHUCJIA, CO3JaHUA MAaTEMATUYCCKOI'0 aHajin3a,

BO3HHUKHOBEHUS U Pa3BUTHUS TEOMETPUH, HO HE BCErla YBEPEHHO U ONEPATUBHO. Y MEET
I10JIb30BAThCS OLICHKOW U MPUKUAKON MPHU pacyeTax; HO HE BCEI/la yBEPEHHO U OIIEPaTUBHO.

13

YacTUyHO yMeeT BBINOJIHATh YCTHO ¥ MUCbMEHHO apudmMeTnyeckue aeicTBrs. YacTHuHO 3HaeT
HCTOPUIO PA3BUTHS IIOHATHS YMCIIA, CO3JAaHUSA MAaTEMAaTUUECKOI0 aHAJIN3a, BOSHUKHOBEHUS U
pa3BUTHUA reoMeTprUn.HYacTUUHO yMEET MOJIb30BAaThCS OLEHKOW U MPUKUIKON IIPHU pacyeTax.

He YMCCT BBIIIOJIHATD YCTHO U TMCbMCHHO apI/I(I)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ.HC 3HACT UCTOPHUIO
Pa3BUTHA MMOHATHA YKUCJIA, CO3AaHNUA MAaTEMATUICCKOTI'O aHAJIM3a, BOSHUKHOBCHUA U Pa3BUTUA
FGOMeTpI/II/I.HC YMECT IOJIb30BATHCA OHCHKOﬁ n HpI/IKI/I,Z[I(OI\/’I IIpu pacyeTax.

Tema 2.5. YpaBHeHusi 1 HepaBeHCTBA C MapaMeTPpaMu

[IpoaomKUTENPHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTauuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ay/INTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amn: 9

IToxa3zaTenn oneHNBaHUA

Banasl

YmeeT u300pakaTh Ha KOOPAWHATHON IJIOCKOCTHU PELIEHUS] YPAaBHEHUH U UX CUCTEM. Y MEHHE
pelaTh ypaBHEHHs U HEPaBEHCTBA rpauyeckuM METOZI0M. Y MEeT peliaTh ypaBHEHUs C
MIOMOUIBIO TparKa;yMeeT peliaTh CUCTEMbI YpaBHEHHM

17

YmeeT u300pakaTh Ha KOOPAWHATHON MJIOCKOCTHU PELLEHUS] YPaBHEHUI U UX CUCTEM; HO HE
BCErJia yBEpPEHHO M ONEPaTUBHO. Y MEET peliaTh ypaBHEHHs U HEPaBEHCTBA rpaduyeckum
METOJIOM; HO HE BCErJja yBEpEHHO U ONIEPATUBHO. Y MEET; pelllaTh YPAaBHEHUS C TOMOLIbIO
rpaduKa;yMeeT peniath CUCTeMbl YPaBHEHUH; HO HE BCETja YBEPEHHO U ONEPATUBHO.

13

YactuyHo ymeeT n300pakaTh Ha KOOPAMHATHOM TIOCKOCTH PEIICHUS YPAaBHEHUN U UX
cucteM.YacTUYHO yMEET peliaTh ypaBHEHUS U HEPABEHCTBA IpauecKuM MeTo0M ;YacTHIHO
yMeeT pellaTh YpaBHEHUS C TIOMOIIBIO rpaduKa;yMeeT peniaTh CUCTEMbI ypaBHEHUH.

He ymeer n3o0paxars Ha KOOpAMHATHOM INIOCKOCTH peIlIeHHs ypaBHEHUH u ux cucreM.He ymeer
pelaTh ypaBHEHUS U HepaBeHCTBa rpaguueckuM MerosioM. He ymeer pemnars ypaBHeHUs €
MIOMOILBIO TpadiKa;yMeeT perarh cucteMsl ypaBHeHuit. 0 3amucu ¢ 1 no 4

Tema 3.5. Jlorapupmuyeckue ypaBHeHHs 1 HEPaBeHCTBA

[TponoIKUTENBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI

MakcumanbHbIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 20
[IpoxoaHoii 6ai: 9

Iloka3aTey oLleHUBAHUSA

Baaasl

YMeeT BBIIOJIHATh 3HAYCHUS KOpHA HaTypaHLHOﬁ CTCIICHU; YMCCT HAXOJUTh 3HAYCHUS KOPHA C

pallnOHAJIbHBIM MokKa3aTreiieM. Y MeeT Hp606paSOBBIBaTB 6y1(BeHHLIe BbIPAKCHUS, BKITFOUAIOIHUC

17




CTETICHH, PAIUKAIIBI U TPUTOHOMETpUUYECKUE (DYHKITUH, 110 N3y4aeMbIM IIPABHIIAM U
dbopMmynaM. YMeeT periaTh u3ydyaeMble YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI.

YMeeT BBITONIHATh 3HAYEHUsI KOPHS HATYPAJIbHON CTENEHU; YMEET HAXOAUTh 3HAYECHHUsI KOPHSI C

paLMOHATIBHBIM I10KA3aTeNIEM, HO HE BCETJa YBEPEHHO U OIIEPATUBHO. Y MEET IPE0OPa3OBLIBAT
OyKBEHHBIE BBIPAXKEHHUS, BKIIOUAIOLINE CTETIEHH, paJuKajbl 1 TPUTOHOMETpUUYECKUE (PYHKIUH, IO
M3y4aeMbIM MIpaBUiIaM U GopMysaM; HO He BCErla YBEPEHHO U ONIEpaTHBHO.

13

YacTUyHO yMeeT BBINOJIHATH 3HAUE€HUSI KOPHSI HaTypajbHOU CTEIIEHHU;HE yMeeT HaXOAUTh

3HAYEHUs KOPHS C pallMOHAJIbHBIM MOKa3aTeneM.HYacTHuHO yMeeT peo0pa3oBbIBaTh OYKBEHHbIE
BBIPXKEHUS, BKITFOYAIOIINE CTETICHH, PAIUKAIIBI U TPUTOHOMETpUUYECKUE (DYHKITUH, T10
M3y4aeMbIM IpaBuwiIaM U popMysiaM. YacTUYHO yMeeT pelaTh u3yyaeMble ypaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI.

He ymeeT HaxouTh 3Ha4eHHsI KOPHS HATYPAJIbHOM CTENEHU;HE YMEET HaXOIUTh 3HAYCHUS KOPHS

C palMOHANILHBIM NOKa3areneM.He ymeeT npeobpa3oBbiBaTh OyKBEHHbIE BHIPAKEHUS,
BKJIIOYAIOIIME CTENICHHU, PAJAUKAIIbl U TPUTOHOMETPHUECKUE (PYHKIUH, [0 U3y4aeMbIM IIPaBUIaM U
dbopmynam.He ymeer pemats u3yyaemble ypaBHEHHS, HEPABEHCTBA, UX CUCTEMBI;

Tema 4.5. Peuienne npocTedInX TPUTOHOMETPUYECKHX HEPABEHCTB

[TpoaomKUTEeTsHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUSI MEPOTIPUATHUS: B YAChl ayINTOPHOH padoThI

MakcumanbHbIH 0asll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoanoii 6amr: 19

Iloxka3aTey OLHEeHUBAHUA

Baaasl

Ymeer npeoOpa3oBbIBaTh OYKBEHHBIE BBIPAKEHHS, BKIIOYAIOIINE CTEIICHHU, PAJAUKAIIBI U
TpUroHOMeTpHUeckrue QyHKIUH, 10 U3y4aeMbIM IIpaBwiiaM U GopMyJiaM. Y MeeT BbIUUCIIATh
3HAYEeHHUS] YUCIOBBIX M OYKBEHHBIX BBIPAKECHHI C IIOMOUIBIO MTOJACTAaHOBKH U
npeoOpa3oBaHus. Y MEET ONpeessiTh 3HaueHue GyHKIUH 110 3HAaYeHHUIO apryMeHTa. Y MeeT petiarhb
M3y4aeMbl€ ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI.

40

VYMeer npeoOpa3oBbIBaTE OYKBEHHBIE BBIPAKEHUS, BKIFOYAIOLINE CTENIEHHU, PaJAUKAIIbl U
TPUTOHOMETpUYECKHE (PYHKIMH, TIO U3y4aeMbIM IIpaBUiIaM U GpopmysaaM. Y MeeT BBIYUCIISTh
3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUH C IIOMOLIbIO MMOACTAaHOBKH U
npeoOpa3oBaHus. Y MEET onpeAessaTh 3HaueHUe (QYHKIUU 10 3HAUEHUIO apryMEHTa. Y MEeeT pelaTh
M3y4aeMble ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI.

24

YacTruHO ymeeT peoOpa3oBbIBaTh OYKBEHHbIE BBIPAKEHUS, BKIIOYAIOIINE CTENICHH, PaUKaIIbl U
TPUTrOHOMETpHUECKHe (QYHKINH, 10 U3y4aeMbIM ITpaBwiiaM U ¢popMysiaM. YacTHYHO ymeeT
BBIYUCIISATh 3HAUEHHSI YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH C MOMOILBIO MTOJICTAHOBKU U
npeoOpa3zoBanns.YacTUUHO yMEET ONpeesaTh 3HaueHne (PyHKIUHU 10 3HAYEHUIO
aprymeHnTa.YacTU4HO yMEET pelaTh U3y4aeMble YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI.

19

He ymeer npeoOpa3oBbIBaTh OyKBEHHBIE BBIPAXKEHHUS, BKIIFOUYAIOLINE CTEIIEHH, PAJUKaIbl U
TpUrOHOMETpHUYeCcKHe (QYHKIMH, TI0 U3yyaeMbIM IIpaBuiIaM U GpopmynaM. He ymeeT BBIUHCIATD
3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUN C TIOMOIIIBIO MOJICTAHOBKH U npeoOpa3oBanus.He
yMeeT ONpeAessaTh 3HaueHne (PYyHKINUHU M0 3HAYEHUI0 apryMeHTa. YacTUYHO yMeeT peliaTh
U3y4aeMble ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI.




Bujx MeponpusiTusi IPpOMeKYyTOYHO# aTrTectanum : He nmpemxycMoTpeHo
MakcuMajibHoOe KoJinuecTBo 6as1os : 100

MeponpusiTie TeKyliero KOHTpoJIs

KouTtposnpyembie 3jieMeHTBI pe3yJibTaTOB
00y4eHus

Tema 5.6. MccnenoBanue GyHKINU C
[MOMOILBIO ITpon3BoaHON MTOroBoe
KOHTPOJIbHOE MepoNpusiTHe

[TonsTre 0 npon3BoaHOM. [IpaBuiia BeIYuCICHUS
MPOU3BOIHON GyHKIWH.. [[pon3BOIHAS CITOKHON
¢ynkunu. IIpon3BoHBIE TPUTOHOMETPHUYECKUX
¢ynkuunii.IlponsBoHast moka3zaTenbHON (QYHKIINH.
[IponzBosaHas norapudmMuieckoil GyHKIUM.
VccnenoBanue (YyHKIMH C TIOMOIIBIO IIPOU3BOIHOM

Tema 6.4. ®opmyna HeroTona-JleiiOnumna.

[Ipumenenus narerpana Urorosoe
KOHTPOJIbHOE MeponpusiTue

Heonpenenennslil naterpan. OnpeneneHHbIin
nHTerpasn/ [lnomane KpuBoIMHEHON Tpanenuu
onpenenéHnoro unrerpana. ®opmyna Herotona-
JleitOnuua. [lpumenenus uurerpana

[IpsiMBbIE M TUNIOCKOCTH B IPOCTPAHCTBE
Tema 7.7. JIByXrpaHHbIN yroOJI.

[ lepnieH IUKYJIApHOCTD MJIOCKOCTEN
3ammiaeMoe KOHTPOJIbLHOE
MeponpusTHe

Creunduxanus MEpONPUATHI TEKYIEr0 KOHTPOISA
Tema 5.6. UccneqoBanue PyHKIIUU C TOMOIIIBIO TPOU3BOTHOM
[TpoaomKnTebHOCTD IPOBEICHUS MEPOIIPUATHUS IPOMEKYTOUHOH aTTecTanuu: 1 yaca
Vc10BHS IPOBEICHUS MEPOIIPUSATHUS: B 4ACHI Ay IUTOPHOI padoThI
MaxkcumanbHbIH 0ait, BRICTaBIISIEMBIH 32 MEPONPUSATHE TPOMEXKYTOUHOM aTTectanun: 30

[Ipoxonnoit 6amn: 13

Tlokazarenu olleHUBaHUS

baser

'YMeeT mpeoOpa3oBeIBaTh OyKBEHHBIE BHIPAKEHUS, BKIIOYAIOIINE CTETICHH, PaIUKAIbI U
TpUTOHOMETpHUecKHue (QYHKIIUH, 10 U3y4aeMbIM MpaBuiIaM U GopMyliaM. Y MEeT BBIYUCIISATh
SHAYCHUS YUCIIOBBIX U 6yKBCHHBIX BBIpa)KeHI/II\/'I C MOMOIIIBIO ITOACTAHOBKH U
mpeoOpa3oBaHus. Y MEET OMUCHIBATH MO rpaduKy U o Gopmyse cBoiCTBa QYHKIUIY MeeT
HAXOIUTH 10 rpaduKy GpyHKIUKU HAUOOJIbIIME U HAUMEHBIITNE 3HAYCHHUS. Y MEET pelIaTh HaXOJUTh
MPOU3BOIHBIC U TTEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKITNI; Y MeeT ncciaeaoBarh GyHKIUIO C
MOMOIIIBIO TTPOU3BOIHON U CTPOUTH €€ TpaduK.

30

'YMeeT mpeoOpa3oBeIBaTh OyKBEHHBIC BHIPAKEHUS, BKIIOYAIOIINE CTETICHH, PaIUKAIIBI U
TpUrOHOMETpHUeckrue QyHKIUH, 10 U3y4aeMbIM MTpaBuiIaM U (OpMyliaM; HO HE BCET/1a YBEPEHHO U
OTIepaTUBHO. Y MEET BBIYUCIIATH 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUN C TIOMOIIBIO

18




MOJICTAHOBKH W TpeoOpa30BaHus; HO HE BCET/la YBEPEHHO U ONEPATHBHO. Y MEET OMUCHIBATH T10
rpaduky u 1mo hopmysie CBOMCTBa GyHKIIMHYMEET HAXOAUTh 10 rpaduKy GyHKIIMH HAHOOIbIIIHE

Y HaMMEHbIIIME 3HAYE€HMsI; HO HE BCET/1a YBEPEHHO U ONEPATUBHO. Y MEET HaXOIUTh MPOU3BO/IHBIE
¥ TIepBOOOpa3HbIC AIIEMEHTAPHBIX (DYHKIIHIA, HO HE BCETJa YBEPEHHO U OTiepaTuBHO.YacTUaHO
YMEET UCCIIeI0BAaTh (PYHKIINIO C TOMOIIBIO IPOU3BOIHON U CTPOUTH €€ rpaduk.

YactnuHO YMEET HpeO6pa30BBIBaTI) 6YKBCHHI>IG BBIPpAXKCHU A, BKITIOYAIOIUC CTCIICHU, PAIUKaJIbl 1
TPUTOHOMETpHUYECKHE (DYHKIMH, TIO U3y4aeMbIM MTpaBUiIaM U GpopmyrinaM. YacTHIHO ymeeT
BBIYUCIIATH 3HAYCHUSA YHCJIOBBIX 1 6yKBCHHBIX BLIpa)KeHHI‘;I C IOMOIIBIO ITOACTAHOBKU N
npeoOpa3zoBanus. HaCTUYHO yMeeT ONUCHIBATH 10 TpaduKy u 1Mo hopmysie CBOMCTBA (HyHKIIHA

yMeeT HaXOAUTh 10 TpaduKy PyHKIMU HAauOOIbIINE U HAaUMEHbIINE 3HaYeHus. HacTUYHO ymeeT
HaXOJUTh MPOU3BOIHBIC U NIEPBOOOPA3HBIEC II€MEHTAPHBIX (PYHKIUIL. Y MeeT uccienoBaThb
(GYHKIUIO C TOMOIIBIO TPOU3BOIHOM M CTPOUTH €€ rpaduK; HO HE BCET/Ia YBEPEHHO U
OIIEpPaTHBHO.

13

He ymeer npeoOpa3oBeIBaTh OYKBEHHBIE BRIPAYKCHUS, BKIIOUAIOIINE CTETICHH, PAAUKAIBI 1
TPUTrOHOMETpHUYECKHE (PYHKIMH, TIO U3yYaeMbIM IIpaBuiaM u ¢popmynaMm.He ymeeT BEIUUCIATH
3HAYEHMS YHCIIOBBIX M OYKBEHHBIX BBIPAKECHHUH C IIOMOIIBIO TIOICTAHOBKH 1 IipeoOpa3oBanms.He
yMEeT ONKCHIBATH 10 rpaduKy U 1o Gpopmysie CBOWCTBA (PyHKIMITyMeeT HaXOAUTh O IrpaduKy

(bYHKI_II/II/I HaI/I6OJ'HJH_II/Ie U HauMeHblnne 3HaueHus. He YMCCT HAXOJUTH IMPONU3BOAHLIC U
nepBooOpasHbIe AIeMeHTapHbIX GyHKIMNH.He ymeeT nuccnenoBaTh GyHKIHUIO C ITOMOIIBIO
MIPOU3BOTHON U CTPOUTH €€ rpaduK.

Tema 6.4. ®opmyna Herorona-Jleiionuua. Ilpumenenust uHTErpaJia

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTen oueHUBAHUSA

Baabl

YMeeT BEIYHCIATH B IUIOMIAAN C TOMOIIBIO IEPBOOOPa3HOI. YMeeT CTpOUTh rpa UKy N3yUEHHBIX
(byHKIUH.

30

YMeeT BBIUMCIATH B IUIOIIAN ¢ IOMOIBIO IEPBOOOPA3HOI; HO HE BCETa YBEPEHHO U
OIEPAaTUBHO.YMEET CTPOUTH TPaPUKH U3YUCHHBIX (PYHKIHMI; HO HE BCETJa YBEPEHHO
OIIEpPaTUBHO.

17

YacTHUUHO yMEEeT BBIUUCIIATH B IUIOLIA/IU C IOMOIIIBIO TepBO00pa3Hoil.HacTHUHO yMeeT CTPOUTh
rpaduKy U3y4YeHHBIX QPYHKIIHH.

13

He ymeer BBIYMCIATH B IUIOIIAAM € IIOMOLIbIO IepBooOpa3Hoi. He ymeeT ctpouts rpaduku
M3YYEHHbIX (QYHKIUH.

Tema 7.7. [IByxrpanuslii yroJi. IlepneHanKyJIsapHOCTb IVIOCKOCTE

[TponoKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl AyAUTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
[Ipoxoanoii 6amn: 17




Bun meponpusiTisi IpoMeXyTOUYHOM aTTecTaluy : DK3aMeH

Crioco® mpoBefeHUs MEpOIpUATUS NPOMEXYTOUHOM arrectauuu : OLeHKa MO JUCHMIUIMHE B paMKax
POMEXYTOYHOU aTTECTALlMU ONPEAEISIeTCs Ha OCHOBE 0AIIOB, HAOPAHHBIX 00YYArOIIUMCS HAa KOHTPOJIBHBIX
MEpOINPUATHSIX, IPOBOJAUMBIX B T€UEHUE YU€OHOI 0 Ieproja.

MakcumanbHoe KoauuecTBo 6amios : 100

KouBepTarus 6amioB B OTMETKH

«OTJIHYHO» - oT 81 mo 100

«xopomo» - ot 61 1o 80

«YJOBJIETBOPUTEIBbHO» - OT 44 10 60
«HEY0BJIETBOPUTEIBLHO» / «He3auTeHO» MeHee 44 Oaia

Meponpusitue Tekymero KOHTpoJs | KoHTposmpyembie 3j1eMeHTbI pe3yJIbTATOB
o0yueHust

Tema 8.5. TTnomany moBepxHOCTEH Mmuororpannuku. [Tupamuna. Tena Bpamnienus.
N TOroBoe KOHTPOJILHOE O06bembl reomMeTpuueckux Ted. [nomaan
MepONpPHATHE noBepxHocTeil. O0beM Imapa u miomanb cepsl.
Tema 9.3. CkansipHOoe Ipou3BeIeHNE
BEKTOPOB
3amumaeMoe KOHTPOJIbHOE
MeponpusTHe
Tema 10.3. DieMeHTHI MATEMATHIECKOH [DJIEMEHTHI KOMOMHATOPUKH. DJIEMEHTHI TEOPUU
CTATUCTUKH 3aluiaeMoe BEPOSTHOCTH. DJIEMEHTBI MaTEMaTUYECKOI
KOHTPOJIbHOE MEepOonpUsiTHe CTATUCTUKU

Crneundurkanus MeponpusTHl TEKYILIEr0 KOHTPOJIS
Tema 8.5. Ilnomaau nmoBepxHocreit

[IpoomKUTENBHOCTD IPOBEIEHUS MEPONIPUATHS TPOMEXYTOUHOH arrectanuu: 1 yaca
VYcnoBus NpoBeaeHUS MEPOIIPUATHS: B YAChl AyAUTOPHOI PadoThI
MaxkcumanbHBIH 0ait, BRICTaBIISIEMBIH 32 MEPONPUSATHE TPOMEXKYTOUHOM aTTectanun: 30

[Ipoxoanoii 6amn: 13

Tloka3zaTenn oneHUBaHUS baminr

YMeeT y3HaBaTh MPOCTPAHCTBEHHBIE (POPMBIL. YMEET OMMUCHIBATH B3aUMHOE PACIIOTI0KEHHUE MPSIMBIX 30
1 IJIOCKOCTEM B MMPOCTPAHCTB. Y MEET aHATIM3UPOBATh B MPOCTEUIINX CITydasix B3aUMHOE
pacroyio’keHre 00BbEKTOB B IPOCTPAHCTBE.

YMeeT y3HaBaTh NPOCTPAHCTBEHHBIE (POPMBI; HO HE BCETJ[a YBEPEHHO U ONEPATHBHO. Y MEET 17
OITMCHIBATh B3aMMHOE PACIIOJIOKCHHE MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE; HO HE BCETIa
YBEPEHHO M ONIEpaTHBHO.Y MEET aHAJIM3UPOBAThH B MPOCTEHIINX CIIydasiX B3aMMHOE PACIIONOKEHHE
00BEKTOB B IIPOCTPAHCTBE; HO HE BCET/IA YBEPEHHO U ONIEPATHBHO.




YacTtuano YMECT Y3HaBaTh NIPOCTPAHCTBCHHLIC (I)OpMLI; HO HC BCCTrJia YBCPCHHO U OIICPATUBHO.
Yactrnaao YMECT OIMMUCBIBATE B3AMMHOC PACIIOJIOKCHUEC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE;
HO HC BCCTrJa YBCPCHHO U OHCpaTI/IBHO.I’IaCTI/I‘lHO YMECT aHAJIM3UPOBATH B HpOCTCfIIJ.IHX ClIyvdasax
B3aMMHOC pacCIiOJIOKCHHUE 00BEKTOB B MIPOCTPAHCTBEC, HO HC BCCTJIa YBECPCHHO U OIICPATUBHO.

13

He ymeer y3HaBaTh IpocTpaHcTBeHHbIE opMbl.He ymeeT onuchiBaTh B3aUMHOE PACIOIOKEHHUE
MIPSAMBIX U INIOCKOCTEN B IPOCTpaHCTB. He ymeeT aHanm3upoBaTh B MPOCTEHIINX CIIydastX
B3aMMHOE PACIOJIOKEHHE 0OBEKTOB B IPOCTPAHCTBE.

Tema 9.3. CkajispHOoe IpoU3Be/AeHNEe BEKTOPOB

IIponomKUTETBHOCTE IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus NpOBENECHNS MEPOIIPUATHS: B 4aChl AyAUTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABISIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
IIpoxonHoii 6amn: 13

IToxa3zaTenan oneHNBaHUA

Banasl

YMeer pemarh miaHUMETPUIECKUE 3a1a9d. Y MEET BBITIOJIHITH YEPTEkKH IO YCIOBHAM 3a7ad.
.YMeeT aHanu3upoBaTh B MPOCTEHIINX CITydasiX B3aHMHOE PacIOI0KEHUE OOHEKTOB B
MIPOCTPAHCTBE. Y MEET H300pakaTh Ha KOOPJAUHATHOW IUIOCKOCTH PEIICHUS] YPAaBHEHUHN U UX
CUCTEM; HO HE BCET/Ja YBEPEHHO U OTMIEPATUBHO.

30

YMeer pemarh MmiaHuMETPUYECKUE 3a/1a4d. Y MEET BBITIOJIHITH YEPTEKU 0 YCIOBHUAM 3ajad.
.YMeeT aHanu3upoBaTh B MPOCTEHIINX CITyYasiX B3aHMHOE PacIoIOKeHUE OOHEKTOB B
MPOCTPAHCTBE. Y MEET H300pakaTh Ha KOOPJAUHATHOM ITIOCKOCTH PEIICHUS] YPAaBHEHUHN U UX
CHCTEM; HO HE BCET/a YBEPEHHO U OTIEPATHUBHO.

17

YacTuyHO yMeeT petaTh JIaHUMETPpUYEeCcKUe 3a1auu. YaCTUUHO YMEET BBIIOJIHATh YEPTEXKHU I10
ycinoBUAM 3a/1a4.He ymeeT aHanu3upoBaTh B IPOCTEHIINX CITydasiX B3aUMHOE PacIOI0KEeHNe
00BEKTOB B MMpocTpaHCcTBE. YacTHUHO yMeeT H300pakaTh Ha KOOPAMHATHON TUIOCKOCTH PEIICHUs
YPaBHEHMI U UX CUCTEM.

13

He ymeer pemats rmuiannMmerpuyeckue 3agaun. He yMeeT BBIOIHATE YEPTEKHU 110 YCIOBUAM
3agad.He ymeer aHann3upoBaTh B MPOCTEHIINX CIydasx B3aMMHOE PacIoyioKeHHEe 0OBEKTOB B
npoctpancTBe.He ymeer n300paxaTts Ha KOOPAMHATHOM TIOCKOCTH PEIIEHUs] YPaBHEHUH U HX
CUCTEM

Tema 10.3. DjaeMeHTHI MATEMATHYECKON CTATUCTHKH

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIPUATHUS IPOMEXKYTOUHON arTecTanuu: 1 yaca
VYcnoBus npoBeAEHUS MEPOTIPUSITUS: B YAChI AyAUTOPHOMH PadoThI

MaxkcruManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPOTIPUSATHE POMEKYTOUHOU aTTecTauuu: 40
[Ipoxoanoii 6amn: 18

IToka3aTey oLHeHUBAHUA

Baaasl

3HaeT YHUBEPCAJIbHBII XapaKkTep 3aKOHOB JIOTUKH MaTeMaTUYECKUX PACCyKJIECHUN, UX
PUMEHUMOCTH BO BCEX O0JIACTSAX UEIOBEUECKOM JEATEIIbHOCTH.3HACT BEPOSTHOCTHBIN XapaKTep
Pa3JIMYHBIX MPOLIECCOB OKPYKAIOLIEr0 MUpa.

32

3HaeT YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MaTEMAaTUYECKUX PACCYXACHUN, NX
IIPUMEHUMOCTb BO BCEX O0JIACTSIX 4EJI0OBEYECKOM JIEATEIbHOCTH, HO HE BCET1a YBEPEHHO U
OIlepaTHUBHO.3HAET BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX IIPOLIECCOB OKPYKAIOIIEr0 MUPa, HO HE

24




BCCTrJia YBCPCHHO U OINICPATUBHO

YacTUyHO 3HAET YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKHA MAaTEMAaTHUYECKUX PACCYXKIACHUM, UX 17
PUMEHUMOCTH BO BCEX O0JIACTSIX YEJIOBEUECKOH NesTeNbHOCTH. YaCTHUHO 3HAET BEPOSITHOCTHBIN
XapaKTepP pa3IMYHBIX MPOIIECCOB OKPYKAIOLIEr0 MUpa.

He 3naer yHuBepCcanbHbIN XapaKkTep 3aKOHOB JIOTUKM MaTeMaTHUYECKUX PACCyKICHUN, UX 0

IMPUMCHUMOCTDb BO BCEX 001aCTIX YEIOBEUECKOM }ICSITGJ'H)HOCTI/I.HG 3HaCT BCpOfITHOCTHI:IfI
XapaKTep pa3JIMIHbIX MPOUCCCOB OKPYIKAIOIIECTO MUPA.




