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Pa3snen 1. Komnizekc 0CHOBHBIX XapaKTePHCTHK POrpaMMBbI
1.1. HoacHATEALHAA 3aANACKA

HonomaurensHas  obmeoOpasoBaTensHas  mporpamMma —  JONOJHHTENbHAsA
obmeobpa3oBaTenbHas (oOmepasBuBaromas) mporpamMma «OcHOBHOH Kypc 2.0. Basosas
MaTteMaTHka» (10 xyacc) HampaBlieHa Ha YAOBIIETBOpeHHE 00pa3oBaTeNbHBIX noTpe6HocTeH
obygaromuxcs B IwraHe moaroroBku k Emunomy IocymapctBeHHoMy Ox3ameny (EI'D) mo
6azoBoit Maremarmke. IIporpamma mo3Bomser o6ydarommMcs IeJIeHaNpaBIeHHO
HCIIONB30BaTh MarepHansl IporpaMMel M ¢opMar OOydeHHA KaK JONONHHTEIbHYIO
MOATOTOBKY K TOCYIapCTBEHHOH HTOroBOM arrecramud B Qopmare Egumoro

lNocynapcreenHoro Ox3amena (EI'Q) mo nmpeamery «ba3oBas MaTeMaTHKay.

1.1.1. AKTyaabHOCTh

HeobxoauMocTs pa3paboTKy JONOIHUTENBHOM 061me00pa3oBaTeIbHON MPOrpaMMel
00yCJIOBIICHA 3aIIPOCOM CO CTOPOHEI 00YYaIOIMXCsl H X pOAUTENEH Ha HE0OXOAUMOCTD
peann3anuy HHANBHAYaIbHEIX 00pa30BaTeNbHEIX 3al[POCOB, YAOBICTBOPCHHSA
MO3HAaBaTEBHBIX IOTpeGHOCTEH IO IpeMeTYy.

JomnomuTrensHast o6meobpa3oraTenbHas MporpaMMa pa3paboTaHa Ha OCHOBE psajia
HOPMAaTHBHEIX JIOKYMEHTOB, OIIPEAENAIONIMX PaBOBbIE IIO3UIMH U CTPATErHIECKUE
MIEPCIEKTHUBHI Pa3BHTHSA JOIOMHUTEIRHOTO 06pa3oBarms B Poccuiickoit Pdeneparmu:

o OenepanbHEIt 3akoH Poccuitckoit Depepamuu ot 29 nexabps 2012 rona Ne 273 —
@3 «O6 obpa3zoBanuu B Poccuiickoit Deneparmmy;

o ITpuxa3 Munmcrepcrsa npocsemenus PO ot 27 mons 2022 1. N 629 «O6
yTBepxneHun ITopsaka opraHu3alMy ¥ OCYIIECTRIIEHHs 06pa30BaTeIbHOM AEATENLHOCTH 110
JOTONHHUTENFHEIM 00meo6pa3oBaTenbHBIM IpOrpaMMaM»;

e TIlocraHoBnenne IMaBHOTO TrOCYJapCTBEHHOrO CaHHTapHOro Bpada PP or 28
ceHtabpa 2020 r. Ne 28 «O6 yrBepxuenmu canuTapHeix mnpasmn CII 2.4.3648-20
"CaHUTapHO-3IHAEMHUOIOTHIeCKHEe TpeOOBaHMS K OpraHM3alMsAM BOCIIMTAHHA H 0Oyd4eHHA,
OTIBIXA U 03OPOBJICHAA ACTEH M MOJIOACIKH;

e Crparerus passBuTHs BocIuTaHus B Poccuiickoit ®enepammuu Ha nepuon mo 2025

rojia, yTBepxAeHHOM pacnopsoxenueM [IpaButenscrsa PO ot 29 mas 2015 . Ne 996-p;



o Pacnopsoxenue IIpasurenscrsa PO or 31 mapra 2022 . Ne 678-p O6 yTepiaeHHH
KoHUENMMH pasBMTHA JIONOJHUTENHOro obpasoBammus nered no 2030 r u IiaHa
MEpONPHUATHI I10 €€ peanu3alny;

o 3akon Pecrry6muxu Tarapcran ot 22 mrons 2013 roga Ne 68-3PT «O6
o6pasoBarmm» (B pex. 3akoHoB PT or 23.07.2014 Ne 61-3PT, or 16.03.2015 Ne 14-3PT, or
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YcTaB 9acTHOTO YIpexAeHHs JOOMHUTENBHOro 06pasoBanus « OHnaiH-mKkona
IIOAroTOBKH K 3k3ameHaM «YMHAJS LIIKOJIA».

1.1.2. OTaH4nTeIBHbIE 0CO0EHHOCTH HPOrPaAaMMbI H HOBH3HA

Jlapnas o6pasoBarensHas mporpaMva paspaboTaHa ¢ Y4€TOM COBPEMEHHBIX
TEHJCHIMH U [EpPCIEKTHE Pa3BUTHA AUCTAaHIMOHHOrO o0yduenus. [Iporpamma obecreunBaeM
IIepCOHAM3UPOBAHHEI ¥ HHHOBALMOHHBIN MOAXOX K obpasosamuio. Ilomxox, B cBolO
ogYepens, OCHOBaH Ha OONIMPHOM II€arorM4eCKOM OILITE 2BTOPOB U SBNACTCA YHUKAIBHBIM

HPOIYKTOM, yBaXKalOIIMM aBTOPCKHE IIpaBa.
1.1.3. Aapecar nporpaMMaI1

IIporpaMMa opHeHTHpOBaHa Ha o6ydatomuxcs 15 — 17 net u copMupoBaHa ¢
YUEeTOM [ICHXOJIOrO-IeAaroruieckux ocobennocTei passurus aereil. Cocras Kypca

XapaKTepU3yeTCsA KaK pa3sHOBO3PACTHBIH M IOCTOSHHBIH.
1.1.4. ®opma obyueHus

O‘IHaﬂ, C IPMMCHECHHEM AUCTAHIMOHHEBIX oﬁpwonarenbnm TEXHOJIOTHH U

3JIEKTPOHHOIO 00y4YEeHHA.
1.1.5. O6sem IporpaMMbl
ITporpamma paccuuTana Ha 7 MecaueB o6ygeHus. O6beM IPOrpaMMEI COCTABIIAET

212 akageMH4YEeCKHX YacoB.

1.1.6. OcoGenHoOCTH OpraHu3anun 06pa3oBaTeILHOro0 Mpomnecca

1.1.6.1. ®opma peann3anud IIporpamMmel



I'pynmosas wiu MHAMBHIyanbHasA paboTa; paboTa C aBTOPCKUMH 3aJaHUAMH VLA
TMIOATOTOBKH K 9K3aMEHY, M3y4eHME COACpIKaHUA U MIPUMEHEHHA 00IeCTBEHHBIX (aKToB B
KOHKPETHHIX TEKCTaX, OTBETHI Ha I0CTABICHHBIE BOIIPOCHI KAK PE3YIETAT CAMOCTOATEIEHOIO
peIIeHNA NPeIMETHBIX 3a/ad M aHAJN3a JaHHbIX, peOICHHE TECTOB IO THITY SK3aMeHa B
OrPaHMYECHHOE BPEMs, HalMCAaHHE OTBETOB Ha 33laHMA BTOPO# 9aCTH B COOTBETCTBHH C

Tpe6osarmamu Equroro Tocynapersennoro Dxsamena (EID)
1.1.6.2. Oprann3annonHsie GopMbl 00yTeHHA

O06yuenue no IIporpamme npeacrarsier co6oi 3aHATHA IO TEOPHH H MPAKTUKE.
3aHATHA IPOBOASATCA C HCIIOB30BAHHEM ayIHOBH3YaJIbHOTO JopMaTa, CHHXPOHHOH B
ACHHXPOHHOH KoMMyHuMKaHH. CocTaB Kypca XapaKTepU3yeTcs KaKk pasHOBO3PaCTHEIH,

ITOCTOSTHHEIH.
1.1.6.3. PexxuM 3aHATHIH

ITpOmODKHTENPHOCTD 3aHATHH H3MEPSETCA B AKAJIEMHYECKMUX YacaxX. 3aHATHA 10
KypCy NpOBOIATCA B cpeaHeM 2-3 pa3a B HeAemo. KomuuecTBo 4acoB B HELEIIIO BAPbHPYETCS
B 3aBHCHMOCTH OT KOJIMYECTBA 3aHATHH B HEJIEMO, OT CJIOXKHOCTH MaTepHaa,

TPaHCIHPYEMOI0 Ha 3aHATHH.
1.2. Iens H 327294 NPOrpaMMbl
1.2.1. Heas IIporpammel

O6ecnedeHre HHAUBAIYAIFHOTO H CHCTEMAaTHIECKOTO CONPOBOXKACHHSA YJaIHXC
IIPH NMOATOTOBKE K rOCYAapCTBEHHOW HTOTOBOH aTTeCTalMH, COBEPIICHCTBOBAHHE
MPHOGPETEHHEIX yJalUMHCA 3HaHuH, pOpMUpOBaHME MaTEMaTHIECKUX H MH(POPMAIHOHHEIX
KOMIIETEHI[HiA, TO3BOJIAIOIIMX MCIIOIB30BaTh IOYIECHHbIC 3HAHUA Y HAaBBIKH B JAJIbHEHINICH
y4e6HOM ¥ npodeCCHOHANBHON NEATENbHOCTH, Pa3BUTHE HaBHIKOB JIOTHYECKOIO,
CTPaTErH4eCKOro ¥ abCTPaKTHOTO MEIILIEHHS, pACIIMPEHHE KPYro30pa MIKOILHHKOB,
BOCIIUTaHHE CAMOCTOATENILHOCTH B paGoTe, NOATOTOBKA CTapIICKIACCHHKOB K BEIOTHEHHIO
3afjaHHit SK3aMeHAI[HOHHO# paboTh! Ha GoJee BRICOKOM Ka4eCTBEHHOM YPOBHE,

GopMHpPOBaHKE YCTOMIMBLIX IPAKTHIECKNX HABHIKOB BHIIONHEHHUS TECTOBEIX 3ajad Ha E'D.

1.2.2. 3agauu IIporpamMmbl



JlocTikeHHe OCHOBHEIX ueseii [IporpaMME! mpeAnonaraeT pemeHHe CIeayIonHux

B3aMOCBA3aHHBIX 3a4a4.

1.2.2.1 IIpeameTHbIE

® y3HaTh OCHOBHbIE MaTeMaTHYCCKHE TEOPEME], AKCHOMBI U (POPMYIIBI;

® y3HaTh CBOMCTBA YITIOB, 00pa30BaHHEIX CEKYIIEH M NapaJLTeIbHEIMU IIPAMBIMHY;
Hay4UTHCA HAXOAUTh Naphl TaKUX YIJIOB;

® y3HaTh B KaKuX ciydasx HeoOxomumo micats OJI3 s ypaBHeHuit;

® y3HATh OHATHE M CBOMCTBO NMPONOPIHH, YMETh OPUMEHATE CBOHCTBO IIPONOPIHH
- IJ1s pelIeHus 3a/1a4;

® y3HaTh K03 GUIMEHTE YBENHICHUA H YMEHBIIEHHS; YMETh YBEIMIHBATD H
YMEHBIIATh YUCIO HA IPOLEHT;

® y3HaTh crelu(HKy HOPMAaTHBHEIX aKTOB M KOHTPOIbHO-H3MEPUTENBHBIX
MatepuainoB Ha EI'D no 6a30Boi MaTeMaTHKe.

® HAayuWTHCS INPUMEHATh CBOMCTBA  IIApajUIENIOrPAMMOB Uil PEIICHHA
reOMETPHYECKUX 33/1a4 Ha HAX0XICHHE 3JIEMEHTOB [apaJLIeIorpaMMOB;

® HAYYHTHCA IPUMEHATH GOPMYIHI IUIOMAIH JUIA PElIeHH TeOMEeTPHIECKHX 3a1ad C
pa3sHBIMM BUIAMH T1apaJLIeNorpaMMOB;

® HayuMTECS IEpPEBOXMTH (ECIH 3TO BO3MOXHO) OT OXHOH opMEl 3anmucu ApobH K
ApYTO;

® Hay4IWTHCA IPUBOIUTH JpoGH K 00meMy 3HAMEHATENIO;

® HAay4UTHCA COKpAmaTh ApodH

® HayINTHCA pellaTh KBAJPATHOE YpaBHEHHE, MONb3YACh (GOpMyNOi TMCKpUMHUHAHTA
¥ KOpHE KBapaTHOTO YpaBHEHHs, PellaTh HEMOMHEIE KBaIpaTHbIC yPaBHEHNS,

® HayuuTHCs pemaTh IIpocTeiiiee ApoGHO-PaLOHATIBPHOE YPABHEHHE, HAWTH 001acTh
JOIyCTHMBIX 3HAYCHHH JJ11 KOPHS YPaBHEHHA,

® HAyduTHhCA COCTABJIATH YPaBHEHHMA IO YCJIOBHMIO 3aJiay¥ M pellaTh 3a/a9d Ha
CIIOXHBIE IIPOLIEHTHI

® Hay4MThCA YMETh CaMOCTOATENHHO COCTABIATH IUIAH, AJTOPUTM PEIlEHHA 3aiadu
(u1H ero 49acTh), BHIOMpaTh CIOCOO pEIIEHH C YYETOM MMEIIMXCA DPECYpCOB H

COOCTBEHHBIX BO3MOXHOCTEH.

1.2.2.2. MeranpeaMeTHbIe



® pa3BUBATH Y 00Y4aIOMUXCA CIOCOOHOCTH CAMOCTOATEIBHO CTABUTh yUEOHRBIE 1IE/H,
bopMynIHpOBaTh 3aa9H, a TAKOKE HOMAEPKUBATh HHTEPEC H MOTHBAIIHMIO K IO3HAHHIO.

® pa3BUBATh JIOTHYECKOE H KPUTHIESCKOE MEIIUICHUE, YMEHUE aHATU3HPOBATH,
KIaCCH(HIIMPOBATh, BEIIBIATH 3aKOHOMEPHOCTH H CTPOHTh apryMEHTHPOBAHHEIE BHIBOALI.

® GpopMupoBaTh yMeHUE 3D PEKTUBHO MPUMEHATh 3HAHUA U HABBIKH JUIA PCIICHUA
y4e0HBIX 33/1a4, BKIIOYas HECTAHAAPTHbIE CHTYAL{HH.

® pa3BUBATh IMOIMOHAIBHEIA MHTEINEKT, HABHIKH KOMaHHOH paboTHl, yMEHHE
IOrOBapHBaThCs, PeMIaTh KOHQINKTEI M apIyMEHTHPOBATH CBOIO MTO3UIIHIO.

® crioco0CTBOBAaTh Pa3BHTHIO YHUBEPCAILHBIX HaBRIKOB XX Beka, TAKHMX KaK
CaMOOpraHu3aLysA, KOMMYHHKAIHA X KOOTIEpaLHs.

® IOBHIIIATH YPOBEHH M (POBOI rpaMOTHOCTH, 06ydaTh 3¢ peKTHBHOMY

ucronb3oBaHuio KT 1 moHcKOBEIX CHCTEM, a TAKKE pasBNBaTh MCITHAKOMIICTCHITMH.

1.2.2.3 JImunocTHbIE

® BOCIIUTHIBATh YBOXUTEIHHOE M OTBETCTBEHHOE OTHOIIEHUE K CBOEMY OCO3HAHHOMY
BBIGODY;

o opMHpPOBaTh BHYTPEHHIO ITO3HIMIO 00YJalOmerocs Ha ypoBHE IOJIOXKHTEILHOIO
OTHOMIEHUA K Y4eOHOH AeATENEHOCTH, FTOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BHTHIO,
camMo00pa30BaHUIO, CAMOBEIPXKEHHUIO ¥ CaMOpeaTH3aIliu;

® OpUEHTHPOBaTs 00YJAIONINXCA Ha IOHMMaHHe MPHYHH ycIiexa B yaeOHOH
IesTeIbHOCTH, OTBETCTBEHHOE OTHOLIEHHE K IIPOIECCY M Pe3ylIbTaTy CBOCH
JeATEbHOCTH, B TOM YHCJI€ HA CAaMOAHAJIN3 H CAMOKOHTPONb pPe3ynbTaTa, Ha aHaH3
COOTBETCTBHA pe3yNIETaTOB TpeOOBaHUAM IOCTaBICHHON y9eOHOM 11eiH;

® pa3BUBATH OCO3HAHHOCTE BEIOOPA M OCTPOCHU HHAMBUAYANEHON TPaeKTOPHH
o6pa3oBaHus Ha 6a3e OpPUEHTHPOBKHU B MUpe Ipodeccuit H podecCHOHANBHEIX
MPEANOYTCHUH, C YYETOM YCTOMYMBBIX IO3HABATEIHHBIX HHTEPECOB;

® (hopMHpOBaTh LIENIOCTHOE MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3sBHTHS HayKH U OOMIECTBEHHOM MPaKTUKH, YIUTHIBAIONIHE COLMANBHOE,
KyJbTypHOE, 3BIKOBOE, JyXOBHOE MHOr000pa3ue COBpeMEHHOIO MHpa;

® (hopMHpOBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTS B OOIEHHMH H COTPYAHHICCTBE
CO CBEPCTHHMKAMH, JETbMH CTapIIero U MiaJIero BO3pacTa, B3pOCIbIMH B Iporiecce

o6pasoBarenbHOM, y1e6HO-HCCIIeIOBATENbCKOM, TBOPIECKOM M JPYTHX BHAOB ACATEIFHOCTH.



1.3. Coaepsxanne nNporpaMMbi

Monyas 0. Kax 3aauMaTbeda Ha OCHOBHOM Kypce?

Teopus: Mo/yls OCBSAIEH 3HAKOMCTBY YYEHHKA C KyPCOM H C OCHOBAaMH 0GyJCHHUS.

IIpakTUKa: —

Monyas 1. Anre6pa: apo6u, crenenn, KOPHH, ypaBHCHHS

Teopus: B naHHOM MOJyIIe H3YJAIOTCA PABIIIA H AITOPUTMEI BEIIOTHEHHA
apidMeTHIeCKUX AefiCTBHI C OOBIKHOBEHHEIMU H IECSTHIHBIMU XPOOAMH, CBOHCTBA
cTeneHeii u KopHeii. PaccMaTpuBatoTcs crocoGbl mpeobpasoBaHus BHpaxeHHH ¢ ApoGIMH,
CTENEHAMM M KOPHAMH; 0COGEHHOCTH ¥ OTIIMYHSA, METOMBI PEIIEHNs PallMOHAIbHEIX,
IpOGHO-PAIOHANBHEIX, TTOKa3aTe/bHEIX H HPPAMOHAIBHEX YPaBHEHHH.

IpakxTuka: OTpabaTsBaeM NpaBHiIa BRIIONHEHHA NEHCTBHI C APOGAMH, BEIYHCIAA
3HaueHHs JpOGHEIX BHIpaXeHuit. BLIToMHAeM 3a/1aHus Ha BEYUCICHHE CTCIICHHEIX H
HPPAIMOHATLHEIX BEIPAKEHHH, pelllacM PallHOHAIbHEIE, I0Ka3aTelbHEIC H HpPalHOHANbHEIE

ypaBHeHMsl, BHIIONHAeM TUIIoBEIe 3a1anua EI'D no 6a3oBoii MareMaTnke Ha AEHCTBHA C

$opmynamn.
Moznyan 2. BepoaTHOCTH

Teopusi: B JaHHOM MOZYIIE H3yJAIOTCS IIOHATHA: BEPOATHOCTb COOBITHS, IPOTHBOMOIOXKHEIC
COGBITHSA, COBMECTHEIE H HECOBMECTHBIE COOBITHA; KIIacCHIecKas (popMyma BepOATHOCTEH,
OpMYIIE! CyMMEI H IPOH3BEACHNA BEPOSTHOCTEH.

IpaxTaka: Pemaem pa3nydHble TEKCTOBHIE 331a9M Ha BEIYHCIEHHE BEPOATHOCTH

CIy9aifHOro COGRITHA.

Moayas 3. Ilporpeccus u pabora

Teopun: B faHHOM MOTyINE M3ydaroTCs GOPMYIBI N-TO WieHa apUpMeTIIECKOl IPOrpecCHH,
CYMMBI IEPBEIX N WIEHOB; GopMyna, CBA3KIBatOmas paboTy, BpeMA H IPOH3BOAUTENBHOCT.

IpaxTuka: PemaeM TeKCTOBHIE 33194 Ha apH(PMETHIECKYIO IPOTPECCHIO H COBMECTHYIO

pabory.
Monayas 4. CBoiicTBa YHCe

Teopus: Moay/Is Hampas/ieH Ha H3ydeHHE CBOHACTB YHCEN: pa3iu4ue Lubpsl # THCIIa,

IIPOCTHIC M COCTABHBIC THCJIA; MPHU3IHAKHA ACINMOCTH H OCHOBHAA TCOpEMa apn(buemm,



OCNCHHC C OCTATKOM.
IIpaRTmca: PemaeM TekcTOBRIE 3a1aMH HA CBOHCTBA YHUCEIN, TOJIb3YACHh H3YYC€HHBIMHA

CBOMCTBaMH M NIPHU3HAKaMH.

Monyas S. I'eoMeTpHsi Ha VIOCKOCTH

Teopus: B jannoM Moayie U3y4aloTcs CBeleHHA 0 ¢urypax (YIvikl, MHOTOYTOJIbHHKH, KpPyT
M OKPYXXHOCTB), MX BHJEI M 3JIEMEHTHI, CBOHCTBA ¥ MIPU3HAKH, TEOPEMEI, CBA3aHHEIE C HIMH,
(bopMyIIB! IS BEMUCIEHHA IUTomaeit GUryp u HaxoXIEHHS UX JIEMEHTOB.

IIpaxTnka: Pemaem reoMeTprdecKue 3a1a49y Ha BEIYUCICHHE IUIOMAACH M HAXOXKACHHE
JUIMH M YTJIOB, 33/1a9¥ Ha KBaJpaTHO! pemETKe, 3a1adM Ha T0A00He, reOMETPUIECKHE 3aaqu

C IPHKJIAOHBIM COACPKaHHUEM, 3aJa9¥ HA TPHIOHOMCTPHIO B TCOMCTPHH.

Moayan 6. TexcToBbie 3agaqn. /[BHKeHHE

Teopus: B nanHom Moxyne usydarorcs Gopmyna myTH, GOpMyisl OBMKEHHSA 110 TEYIEHHIO U
IIPOTHB Hero, GOpMYIIEI CpefHEeH B OTHOCHTEIIBHOM CKOPOCTH.
ITIpakTnka: PemaeM TeKCTOBEIE 3a/1adH Ha ABDKEHHE IO NIPAMOii, 110 BOJE, Ha CPEIHIO0

CKOPOCTB, 3311291 Ha KPYTOBO€ ABIDKEHHE, C OE31aMH, ITONB3YiICh H3YIeHHBIMH GopMynamu.

Mogayas 7. CrepeomeTpust

Teopns: B nanHoM MOAyTe H3y4al0TCA CBEICHHUA O MHOTOIPaHHHMKAX M TEJaX BPAMICHMA: HX
BHIBI, 9JIEMEHTBI, ofo6ue 06bEMHBIX Ten, GOpMyITsI 11 BEIYHCICHHA 06bEMa M ILTOMATH
TIOBEPXHOCTH.

IIpakTHKa: PemaeM crepeoMeTpuuecKHe 3a1a9H IPHUKIATHOIO COAEPKAHNS, 3aa9M Ha
HaxoxJIeHue 00bEMa U IUIOMmMa M MOBEPXHOCTH, Ha BEIYHCIICHHE JUIHH 3IEMEHTOB, 33/Ia94 Ha

nogodwue.

Monyas 8. Ainrebpa: sorapudMbl, TPHrOHOMETPHS

Teopusi: B tanHOM MOZyIe H3y4aloTCA: ONpeAeNeHue norapudmMa U ero CBOHCTBA, CIOCOGHI
npeo6pa3oBaHUA JTOrapH(PMHYECKHUX BEIPKECHHI M PEIICHHA JIOTapH(OMUIECKHX YpaBHEHHH.
PaccmaTpuBaeTcs TPUTOHOMETPUYECKAA OKPYXKHOCTB, QYHKIMH U GOPMYIIEI,
npeoOpa3oBaHKe TPUTOHOMETPHIECKUX BEIPaXKEHHIA.

IIpaxTixa: BemonHseM 3aJaHuA Ha BEMUCIICHUE 3HAYEHHUH JIOrapUMHIIECKIX BHIPAXKEHMH,
pemmaeM JorapupMHIEeCKHe YpaBHEHW, NONB3YACh H3ydeHHBIMH cniocobamu. ITome3ysacek

TPHTOHOMETPHIECKOH OKPY)KHOCTBIO, HAXOJIUM 3HAYEHUA TPUTOHOMETPHIECKIX (yHKIUHI,
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TMepeBOAUM IrpaayCel B paJHaHbl U OGPaTHO, BBIMOJIHAEM 33JaHHA Ha BEIMHCIICHHC 3HaYCHUH

TPHTOHOMETPHYECKUX BEIPKEHMIA.

Monyas 9. TexcroBbie 3aaa4u. IIpoueHTHI H cMeCH

Teopus: B nanHOM MOZyIe H3YYAIOTCA OHATHE MPOLEHTA, YaCTH H MPOLEHTA OT IHCa,
IIpaBIIa OKPYITIEHMS QHCeI, OCHOBHOE CBOHCTBO mporopiyy. IIpoHCXOIUT 3HAKOMCTBO C
KO3(QHIIMEHTOM YBEIMICHHs H YMEHBIICHHA YHCIa H IPOICHT, a TAIOKEe C IOHATHEM
KOHIICHTpAI[MH BEIIEeCTBa B pacTBOpE/CILIaBeE.

IlpakTuka: PemaeM TeKCTOBBIE 331291 Ha OTHOIICHUS U MPONEHTE, 33/1271 HA OKPYITICHHE

¢ N30BITKOM H HEIOCTATKOM, 3a1a4H Ha CMECH H CILIaBHL

Monyas 10. IIpocreiimne 3apanna KAM

Teopusi: —
IlpaxTHKa: Pemaem tvnossie 3agannst EI'D no 6a30Boii MareMaryke Ha BEIGOD

OIITHMAJIBHOI'O BApHAHTA.

Mognyas 11. I'padpuku 1 npou3BoAHAS

Teopus: B Moyne u3y4aioTcs IMHeHHAsA M KBapaTHIHas GYHKLMK, KX rpaduKy;
TIPOM3BOJHAS M & CBS3b C (PyHKIMeH, TeOMETPHIECKIH CMBIC! TPOU3BOJHOM.
IlpaxTuka: PemaeM pasmuaHEie THIOBEE 3afarusa EI'D no 6a3oBoi MaTeMarThKe Ha

rpahMKy H IPOM3BOHYIO, a Taroke Gornee MPOCTHIE 33/aTH C rpadukaMu.

Monyas 12. HepaBencTBa H YACJI0Basi NpsaMast

Teopus: B Mozyne H3y4aloTCsA PalOHANBHbIE, IOKA3ATENBHEIE, IOTapHMIIECKHE
HEpaBeHCTBA U METOAB! HX PEMICHHA.
IpakTuxa: PemaeM pauyOHANbHEIE, IOKA3aTeNbHEIE, T0rapuQMUIecKie HEPaBEeHCTB, a

TaKoKe 33JIaHHA C IHCIIOBOH IPAMOH.

Monyas 13. 3ana4d Ha CMEKAJIKY

Teopusi: —

IIpakTnKka: PemaeM pasnmudHsle THIOBEIE 3a1a9u EI'D 1o 6230Boit MaTeMaTHke Ha

CMEKAJIKY.

Monyas 14. IIpo6Hb1i BapHaHT
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Teopus: —

IIpaxTHka: Pemaem npoOHLt BapuanT EI'D mo 6a30Boit MaTeMaTHKe.
KonTtpoas

JomMamxue 3ananus, mpoOHbIE BADHAHTEL

1.4. ILnannpyeMsie pe3yJibTaTbl

HJIaHpreMBIe pe3ynbTaThl — COBOKYITHOCTh METAIPEAMETHBIX H IIPEAMETHERIX

KOMIIETEHITHH, IpHoOpeTaeMbIx 00yqaromumMucs B XoAe ocBoeHMA [IporpaMMe!.
1.4.1. JIauHOCTHDBIE Pe3ybTAThI:

O6yvaronuitcsa CMOXET:

® BOCIIUTHIBaTh YBOXKUTEIHHOE H OTBETCTBEHHOE OTHOMICHHE K CBOEMY OCO3HAHHOMY
BEIOODY;

® (opMHPOBaTH BHYTPEHHIOK ITO3HIIMIO 00yJal0merocs Ha ypoBHE IOJIOXKHTEIbHOIO
OTHOLIEHHA K y4eOHOM AEATENHOCTH, TOTOBHOCTH Y CIIOCOOHOCTH K CAMOPa3BHTHIO,
caM000pa30BaHHIO, CAMOBBIPOKEHHIO ¥ CAMOPEAIU3aLIuH;

® OpUEHTHPOBATh OOyJarOIIUXCA Ha TOHUMAHHE NPUYHH ycIlexa B yde6HoH
JAeATeIbHOCTH, OTBETCTBEHHOE OTHOLIEHHE K MPOLECCY M Pe3ylbTaTy CBOCH
JEeATEIbHOCTH, B TOM YHClIe Ha CAaMOaHAJIN3 M CAMOKOHTPOJIb Pe3ylbIaTa, Ha aHaIH3
COOTBETCTBHS PE3yIBTAaTOB TPeOOBaHMAM MOCTABICHHOMH yaeOHO# meny;

® pa3BHBAaTh OCO3HAHHOCTE BEIOOpA H MOCTPOEHHS HHAMBHAYAILHON TPACKTOPHH
obpa3oBaHus Ha 6a3ze OpHEHTHPOBKH B MHUpe Ipodeccuii 1 npodecCHoHAIBHBIX
IIPEAIIOYTEHUH, C YIETOM YCTOHYIHBEIX IIO3HABATENbHBIX HHTEPECOB;

® (popMHPOBaTh LIETOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BHTHA HayK! U 0OIeCTBEHHOH NPaKTHUKH, YIHTHIBAIOIIME COLHATILHOE,
KyNbTypHO€, A3RIKOBOE, JyXOBHOE MHOr000pa3ue COBpEMEHHOTO MHUP3;

® (hopMHpPOBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTD B OOICHHM M COTPYHHIECTBE
CO CBEPCTHMKAMH, JETHMH CTApLIErO ¥ MIIAJIIEr0 BO3PAcTa, B3pOCIIbIMH B IPOLIECCE

o6pa3oBarelbHO#, Y1eOHO-HCCIeN0BaTENbCKOH, TBOPIECKOH 1 IPYTHX BHIOB ACATEIHHOCTH.

1.4.2. MeranpeaMeTHbIe pPe3yJbTaTbl:
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VYyamuecs cMOTyT:

® Pa3BHBATh y 06yJarOMMXCs CIOCOGHOCTh CAMOCTOATENBHO CTaBUTh Y4eGHbIe LenH,
opMyTHpOoBaTh 3aa4H, a TAKKE MO/ICPXKUBATL MHTEPEC U MOTHBALIMIO K IIO3HAHHUIO.

® Pa3BUBATh JIOTHIECKOE M KPHTHIECKOE MBINUICHHE, YMEHHE aHAIIM3UPOBATb,
KIIacCH(UUUPOBATH, BEIABIATH 3aKOHOMEPHOCTH H CTPOMTE apIryMEHTHPOBAHHEIC BEIBOJIEL

e dopmuposars ymenHe 3 eKTHBHO MPHMEHATH 3HAHUA U HABEIKA IS PEIIICHHA
y4eGHEIX 3a/iad, BKTIOYas HECTAHJAPTHEIE CUTYALHH.

® pa3BUBATH SMOLMOHAIGHELA HHTEIUIEKT, HaBBIKH KOMaHIHOH paboTEl, yMeHue
JOTOBAPHUBAThCA, PEMIATh KOH(IMKTEI M apTyMEHTHPOBATE CBOIO MO3HIHIO.

® crioco6CTBOBATh PAa3BUTHIO YHHBEPCAIBHBIX HAaBBIKOB X X1 Beka, Takux Kak
caMOOpraHu3alusa, KOMMYHHKAIMA U KOOEpALlHs.

® NOBHINATH YPOBEHD LM(POBO#i rpaMOTHOCTH, 00y4JaTh 3P dexTHBHOMY

ucnoms3oBaruio MKT M MOHCKOBEIX CHCTEM, a TAKOKE pa3BUBATh MEAHAKOMIICTCHIIHH.

1.4.3. IIpeameTHbIe pe3yabTATHI:

VYyqammuecs CMOTYT:

® Y3HATh OCHOBHBIE M2TEMaTHIECKUE TeOPEMBI, aKCHOMBI M (hOpMyIIEI;

® y3HaTh CBOMCTBA YITIOB, 06pa30BaHHEIX CEKyIIEH M Mapajlle/IbHEIMU IPAMBIMY;
HAYYATHCA HAXOOUTH Naphl TaKUX YITIOB;

® y3HATh B KAKHX CITydasx HeoOxomumo mucars OI3 i ypaBHeHwi;

® Y3HATh IIOHATUE U CBOWCTBO IMPONOPLHH, YMETh IIPUMEHSATh CBOMCTBO MPONOPLHH
UL pellicHns 3aj1ad;

® y3HaTh KO3()(PUINEHTE! yBEIHMICHHUA H YMECHBIICHHS; yMETh YBEIMIHUBATE U
YMEHBIIATh YHCIIO Ha ITPOLICHT,;

® y3Harh creluHKy HOPMATHBHBIX AKTOB M KOHTPOJBbHO-U3MEPHTENBHBIX
MatepuaiioB Ha EI'D no 6a30Boil MaTeMaTHKe.

®  HayyuTECH [PUMEHATH CBOWCTBA  MAapajUIEIOrPaMMOB I  pEIICHHA
reoMeTPUYECKUX 3a/1ad Ha HaX0X/ICHHE 3JIEMEHTOB [1apajlielorpaMMOB,;

® Hay4HTHCS IPUMEHATH (HOPMYIEI IUTOIIANM /I PEIIEHUS reOMETPUISCKUX 3a]a9 €
Pa3HBIMM BHAAMH IIapajlieIorpaMMOB;

® HayIHTHCA NEPEBOUTH (€CAH 3TO BO3MOXHO) OT OfHOH (opMEl 3amucH ApobH K
ApYTOH;

® Hay4HThLCA IPHUBOAHUTH ApobH K 06ImeMy 3HAMEHATENIO;
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® HayJHTHCA COKpPAIATh ApodH

® Hay9WTHCA pemiarh KBaJpaTHOE YPaBHEHHE, NOIb3YACh GopMymnoi NUCKPUMHHAHTA
¥ KOpHEH KBaIpaTHOTO YPABHEHHS, PEIUATE HEMONHEIE KBAPaTHEIEC YPaBHCHHSA,

® Hay9IUTBCS pelars pocTeiinee TpoGHO-palMOHaFHOE ypaBHEHHE, HAHTH 00/1acTh
JOMYCTHUMBIX 3HaY€HHH 1A KODHA YpaBHEHMU,

® HayIUTHCS COCTABIATh YPaBHEHMsS IO YCIHOBHIO 3aiauyd M peIlaTs 3aJad¥ Ha
CIIOKHEIC IIPOLIEHTEI

® HAay4YUTHCA YMETh CaMOCTOATENIBHO COCTABIATH ILIAH, aJTOPHTM PEIICHHA 3a1adH
(w1 ero dYacTe), BeIOMpaTh Ccrnoco0® pemeHMs C YYETOM HMEIOIMXCA DPECYPCOB H

COOCTBEHHBIX BO3MOXKHOCTEIA.

Pa3pnen 2. KoMniiekc 0praHu3anuOHHO-NeJarorH4eCKHX yCJI0BHii

2.1. KanennapHbiii yue6Hb1H rpadpnk

KanennapHeiii yueOHbIH rpaK cOCTaBIEH C YIETOM MHEHHH Y9aCTHHKOB
06pa3oBaTebHEIX OTHOIEHUH U ONMpeAe/ieT JaThl Hadala M OKOHYaHUA H
MPOAOJDKUTEIBHOCTh 00ydEeHNA 110 IPOrpaMMe.

Hara Hauana xypca — 1 HoA6ps.

JlaTa oxoH4yaHHNs Kypca — 31 Mad.

Kanenpapusrii yaeOHEI# rpaduk npexctasieH B [Ipunoxennn 1.

2.2. YcoBHA peajH3allMH NPOrpaMMel

2.2.1. MaTepuanbHO-TEXHAYECKOE 00ecmeaenne

ITo agpecy MecTa HaxoxaeHHA opraumnsamym (420015, Pecmy6mixa Tarapcral, r
Kasaus, yn.Toroms, a. 3A, atax 3, momem. 1019) o6opynoBaHe! HEOOXOAMMBIMH
TEXHUIECKUMHM CPEeJCTBaMH pabodune MecTa npenojasareneH, aAMUHICTPAaTHBHOIO U

TEXHHIECKOTO IIepCOHaa, MPOBeAeH BRICOKOCKOPOCTHOH KOPNOpPAaTHBHLIH HHTEPHET.

TpeGoBaHNA K MHHHMAJILHOMY MaTepHAIbHO-TEXHHYECKOMY 06ecredeHHIo

ITpu ocBoeHHH y4eGHOTO MaTepHala MoCPEACTBOM EKTPOHHOH HHOPMAIHOHHO-
00pa30BaTeNbHONM CpPefsl OpraHM3aius MOBOAMT JO MOCTymalommx HHpopMamuio o6
00s13aHHOCTAX 06yYalOUIUXCA IPU OCBOCHMH NPOrPaMMB! HCIIOIb30BAaTh CBOM NEPCOHANBHBIA

KOMITBIOTEP/HOYTOYK ¢ JOCTynoM K ceTH « UHTepHeT» B COOTBETCTBHM C PEKOMEHIOBaHHEIMU
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TEXHUYECKUMH NapaMETPaMH:

— cucTeMa — 2-sfIepHELi npoueccop, 4 I'b mocTynHo# maMsiTH;

— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— Be6-6pay3eprl — Edge, Apple Safari, Google Chrome, SInaexc Bpaysep;
— HaJTMYHE YCTaHOBJIEHHOTO (uien-mieepa B Be6 6paysepe;

— CKOPOCTh BOCTyNa K cetH «MHTepHeT» — He MeHee 750 xbur/cex;

— HaJIMYHE 3BYKOBOM KapThI,

2.2.2. Audopmannonnoe obecneyenne

@OYHKIUOHUPOBAHHE JIEKTPOHHOH HHPOPMaNHOHHO0-00pa30BATENIBHOI cpelbL:
Peammsamus mporpamMmel ofecredMBaeTCs JOCTYNOM KaxAOro ofydarouierocs K
yueOHO-METONMYECKAM MaTepHaIaM - TEKCTOBOI, rpadideckoid, aynuo-, BUACOHHPOPMALIMH
1o mporpamMme depes cets «VHTepHeT» B pexcume 24 yaca B CyTKH 7 IHel B Heflemo Ge3
yuera o0ObeMOB MOTpebnsieMoro Tpaguka 3a HCKIIOYEHMEM NEPEPHIBOB I IPOBENCHHA
HeoOXOIMMBEIX PEMOHTHBHIX M mpoduiakTHdeckux pabor mpu ofecredeHHM COBOKYIIHOH
JAOCTYNHOCTH YCIYT IIOCPEACTBOM PETHCTPAallMM M MPeJOCTaBICHUS WHAMBHIYaNbHBIX
JIOTHHA W Napois o6yuaronmmMes x oGpasoBaTensHol miaTgopme https://umschool.net.
Jlnist ycTaHOBIEHHS NIOMIMHHOCTH IMIHOCTH (MaeHTHMKAIMK) 06ydaromerocs, BCeM
06yuaroImuMcs, 3aperuCTPHPOBaHHBIM Ha 06pasoBaTenbHOH nardpopme
https://umschool.net, nprcBaKBalOTCs YHUKAIbHEIE HMEHA — HIEHTU(UKATOPE!.
HnenTudhuxaropoM o0ydaiomerocs ABIAETCS JOTHH NO/b30BATelLs, ABIAIOMMACS THIHBIM
5JIEKTPOHHBIM [04TOBEIM aapecoM. On npuBssan k ®HO ofyyatomerocs. [na

ayTeHTH(HKALMH 00yJalOmerocs HCIOMb3yeTCs aTpHOY THBHEIH HACHTUGUKATOD —

YHHKaJIbHBIH 11apOoJIb.
2.2.3. Kaaposoe ofecneuenue nporpaMmbi:

Oprauusanus, OCYLIECTBISIOMAA 00pa3oBaTeNbHYI0 NEATEBHOCTD, peanusyomas
JOTIOJIHUTEIIbHEIE 00meobpa3oBaTenbHEIE IpPOrpaMMEI - JOTIONHUTEITBHEIE
ofmepasBUBalOMMe [POrpaMMBI, YKOMIUIEKTOBaHA KBATMGHIMPOBAHHEIMH  KaJpaMH.
VpoBeHs KBaIM(HKAUMM PaGOTHUKOB OpraHM3allMH, OCYIIECTBIIOMEHR 06pa3soBarTebHYIO

JEATENBHOCTh, PpEAIU3yIOmed JONONHUTENbHEE 00meobpa3oBaTe/bHble MPOrpaMMbl —

15



JONOJTHHTENbHEIE 00ImepasBHBaloNIMe IPOrpaMMEl, COOTBETCTBYeT KBaM(HKAIMOHHEIM

XapaKTCPHCTHKAaM IO COOTBET CTB}’IOIIICﬁ JOJDKHOCTH.

TpeboBanma k kBanmbuxanuu Ilemarora JONONHHTENHFHOIO 00pa3oBaHMA: BEICIIEE
npodeccHoHanbHOe 0Opa3zoBaHue WK cpenHee npodeccuoHaIbHOE 06pa3oBaHue B 06nacTy,
COOTBETCTBYIOImEH NPOQWII0 KpPYXKa, CEKIHH, CTYAMH, KIyOHOrO H HMHOIO JAETCKOro
obsenuuenus 6e3 mnpemwssABncHMA TpeOoBaHMi Kk craxy paboTel, sHO0 BBICIIEE
npodeccuoHanbHoe oOpasoBaHHMe WIM cpenHee mpodeccHoHaIpHOEe obpasoBaHHE H
JONONHUTENbHOE IpodecCHOHANbHOE 00pa3oBaHMe MO HampaeieHHI0 "OOpaszoBaHMe H

mearoruka” 6e3 npexsaBineHus TpeOOBaHMI K CTaXy paboTEL.
2.3. ®opMbI KOHTPOJIS M aTTeCTANHU

Ipn npoBenenuu 3aHATHIA Ha nopTae https://umschool.net B popmare 3ansTHit o6paTHasM

CBA3b PCAIM3YETCA 4EPES:

® OGIIICHHB IIOCPEACTBOM HHTCPAKTHBHOI'O HaTa,

® DCIICHHUS HHTCPAKTHBHBIX 3a1ad.

B mporpaMme mpeACTARIEHE! CIeAYIOMHAE GOPMEI aTTECTAIMH:

L TCK)’IIIPIﬁ KOHTPOJIb YCNIEBAaCMOCTH 4€PE3 BHITOIHECHHE JOMAITHHX 3a/laHuH;

® [T03TANHEIH KOHTPOJIb YCIIEBAEMOCTH Yepe3 BHITIOIHEHHE MPOOHBIX BAPHAHTOB.
B momaninue 3agaHusg BXOIAT:

® 3a/1aHKA [0 KypCY pasIMIHOTO YPOBHA CII0XKHOCTH C aBTOMaTHIECKOH IMPOBEPKOA:
3a/IaHHA THIA «BBIOOP ONHOTO OTBETA H3 HECKONBKUXY, «BEHIGOD HECKONLKUX OTBETOB M3
HECKOJIbKHX », «COOTHECEHHE MHOXKECTBY», «TEKCT C MPOITYCKaMI», «II0Ji€ BBOAA» H PY4IHOH

HPOBEPKOH: 3aJaHUsA BTOPO# 9aCTH 9K3aMeHa.
B npo6Hele BapHaHTHI BXOIAT:

® 3aj1aHKA [0 MPOMIEHHOMY pa3fiely TeM Kypca pa3lTHIHOI0 YPOBHS CIOXHOCTH C

aBTOMaTH4IECKOH M pyIHOH NPOBEPKOH.
2.3.1 OueHo4yHbIe MATEPHAJIBI

IIpnMepHbIil NepeYeHb 3aJaHNI 11 NPOBEAEHHs TEKYIIEro H MO3TANHOr0 KOHTPOJIA:
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1. 3aBoj Mo NMPOM3BOACTBY aBTOMOGHMICH BEINYCKaeT B CpeHeM Ha 195 McmpaBHBEIX
mammH 7 ¢ Aebexramu. Haiiure BepOATHOCTH TOrO, UTO NMPHOGPETEHHELH C 3TOr0
3aBofia aBToMOGMb Oyaer ucnpaseH. OTBET OKPYITIMTE A0 COTEHIX.

2. Ha pucynke npencrasneH rpapux dymxmu Buna y = fx. Ha ocu OX orMedeHEI
veThlpe TOYkH. MCmoOme3ya rpaduk, K Kax[OH TOYKE YKKHTE COOTBETCTBYIOLIYIO

XapaKTePHCTHKY (YHKIMH ¥ IIPOM3BOAHOMN B HEM.
XAPAKTEPACTHAKH ®YHKIIAM A IPOA3BOJIHOM
1. OyHKUHSA IONOXKUTENLHA, TPOU3BOAHAL IOJOKHMTENbHA

2. OyHKUMA NONOXKHUTENBHA, IPOU3BOJHAA OTPHIATEIbHA

3. OyHKUKS [0I0XKHTENbHA, IPOM3BOIHAA paBHa

4. DyHKUMS OTPHIATENBHA, IPOU3BOAHAA IIOJIOKHTENbHA
TOYKHA

A)K

B)L

B)N

M
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3. Buxa ucrexna Ha JeHb POXJICHHA 55 KeKCOB, M3 HMX 15 mITyKk OHa ykpachia
KIyOHuKo#, a 20 mockimana caxapHoW mynapoil. Beibepure yTBEp)KAECHHs, KOTOpPEIE
BEpHEI [IPH YKa3aHHBIX YCIIOBHAX.

1) Ecnu kekc nocklnaH caxapHo#i myapoii, To OH yKpalneH KiTyOHUKOH.

2) Haiinércsa 10 xeKcoB, KOTOphIe HUYeM He IIOCHIIAaHbI i He YKPaIIeHBI.

3) Xors 651 16 KEKCOB yKpaleHBI KIIyOHHKOM.

4) He moxer okasarbcs Gomple 15 KEKCOB, M NMOCHIIAHHBIX CaxapHOH ITympoH, H
YKpaIlleHHBIX KITyOHHKOH.

4. Ilpoe3n Ha aBrobyce cromt 30 pyb. B neHp ropoma cToMMOCTH Ipoe3fa I BCEX
xuteneit cum3win Ha 20%. Kakoe Haubomnpmiee 4HMCIO MOE3NOK MOXHO Oyner
COBepIIMTH Ha aBTOOYCE B IeHs ropoaa, uMes 140 py6.?

5. Ha pucynke u3006pakeH MHOTOTDaHHHK ¥ OTMeYeHh! JUIMHBEI HEKOTOPEIX ero pEbep.
Bce paByrpaHHBIE yIVIBI OAHHOTO MHOTOTDaHHMKA IIpsiMble. Mcmome3ys pHCYHOK,

BBIYHCIIHTE IUIOIaAb IOBCPXHOCTH MHOI'OI'DAHHHKA.
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6. HaiiguTe DIECTU3HAYHOE HATYpaJbHOE YHMCIIO, KOTOPOE 3alUCHIBACTCA TOJBKO

mubpamu 1 u 0 u gemutcs Ha 24
7. K xaxaoMy rpaduxy GyHKIMM YKaXHTE COOTBETCTBYIONIM rpaduK IPOM3BOJHOM.

IT'PAOMKA ®YHKIINHU
5 g Ao By bedef bl e ; BLRINE - o4 ‘. " ST I N l'); i Rl E ”..,;
........ ; TRV
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o1 * of \
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Y "l \.\ 2 E X 3 Y]
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30 N L o / .
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8. Jluma oueHs JIOOMT CMOTpeTh PHIBMBE B XOpomeM Kadectse. Y oH pemmi, YT0 eMy
HeoOXoIMMO MOKIIOUMTE OHJaiH-kuHOTeaTp. OH Hamen OWH KHHOTEAaTp, KOTOPHIH
yooBneTBopss1 BceM ero TpeGosaHuaM. Ilema 3a 1 Mecsu B 3TOM KHMHOTearpe
cocraBnia 430 py6neil, a B ciyuae rogoBoil MOAIMCKHM II€Ha cocTapia 3240

py6neii. Cxonbko py6neit coxonomun J{uMa, ohopMIIss FONOBYIO MOAIMCKY?
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9. Ilnaree crouT 8450 nenros. CkonbKO 3TO B A0JIapax, ecid B 1 gomnape 100 nerros?
OTBeT OKpYTIIHTE JO0 LETOTO YHCIIa.

10. Y kyba cToumnu Bce BEpIUMHBI U IONYIHWIM MHOTOIPaHHMK, H300paXCHHBIH Ha
pucynke. HeBumuMele pebpa MHOrorpaHHMKa He Nokas3aHbl. Haiimure KOMMYeCTBO

BEPIIMH 3TOI0 MHOTOrPaHHHKA.,

AN

2.4. MeTroaudecKne MaTepHAJIbI

MeToauveckoe obecnedeHne NPOrpaMMsbl BKJIIOYAET:
— 3aHATHSA, pa3MeNIeHHbIe Ha 00pasoBarensHO# wiatdopme https://umschool.net;
— MpaKkTHYECKHe 3a/IaHuA, OLEHOYHBIE MaTepHAJIbI 110 IPOMEIKYTOIHOH aTTeCTalluH,
pa3MellIeHHEIe Ha aqanTHBHOH oOpa3oBarenbHoil wnatdopme https:/umschool.net;
— METOOMYEeCKHe MO0COOMA i1 CaMOCTOATENHOH MNpopaboTKM TEeM IPOrpamMMEI,

PacIolIoKeHHBIE Ha alallTHBHO# 00pa3oBaTenpHOM mw1ardopme.

Tlo pewrenuio mpenoaaBarens MOryT OBITh HCIIONB30BaHBI HHBIE YYEOHBIC M METOAUICCKUE
MaTepHaJIbl, COOTBETCTBYIOIHE TPeOGOBaHUAM obecreueHHs HHOPMAIHOHHOM
6e3onmacHOCTH 00y4aromuxcs (IepeYeHb COOTBETCTBYIOIIMX MAaTEPHAJIOB M 3JIEKTPOHHEIX

o6pa3oBaTensHEIX pecypcoB npeacTanieH B [lpunoxennn 2).
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Ipuaoxenne 1. Kanengapuo-yue6unlii rpadguk

Jara n Bpems
npoBeJeHHs

3aHATHA

dopma

3JaHATHA

YpoBenn
OCBOEHHSA

TEMbI

HaumeHoBaHHe TeMBbl Iloapo6GHoe omucanne

Koa-Bo
9ac0B Ha

3aHATHE (B

aK.yacax)

dopma
NPOBEPKH

3HAHMH/AK.Y

Hosbps

Teopus

Ba3oBslit

Kak BEDKaTh MaKCHMyM
3HaKOMCTBO Y4CHMKA C COAEPIKaHMEM KypcCa.
M3 OCHOBHOTIO Kypca?

0.1

3HaKOMCTBO(:HOHﬂTKXMHI06HWHOBCHHaX,

NpaBWIbHAS, HENPaBIWIbHAA, CMEMAHHasA Apo6b.

WsydeHne npaBUI NIpeACTaBICHHs CMEMaHHOH

CoBmemeHH IApoOu B BHJE HENMPaBIWIbHOHM ApoGH U BEIACICHMs
2. Hosn6ps . Basopniii | OOBIKHOBEHHEIE APOOH 1 J13/0,7
Bt (T-H0) 1eJI0H 9acTH U3 HeIPaBWILHON Jpo6H, IpaBHII
BBINIOJIHEHHS apU(METHUECKUX AeiCTBHH ¢ Apo6IMH.
ITprMepH! BEIYKMCIIEHNA 3HA9€HHH BEIPAKEHHH C
apobsMu.
CosmenieHH . 3HAKOMCTBO C TIOHATHEM AECATHIHON ApOOH.
3. Hos6ps . BasoBr1it JHecaruansie apodu . 0.6 J3/0,7
Bl (T+) Wsydenue npaBWI NpeACTaBIeHN OOBIKHOBEHHOH
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Zpobu B BHJIE ACCATHIHOM H 00OpaTHO, YMHOXKCHHUA U
JeJIeHUA QeCATHIHBIX qpobeit Ha 10, 100, 1000 u
T.1., MPaBII BEIIOTHEHUS apH(PMeEeTHIECKUX
JeHcTBHi ¢ fecaTHIHBIME qpobsmu. IIpumeps

BBIYMCIICHUS 3HAYCHUHI BEIPOXEHUH C IpOOIMH.

3HAaKOMCTBO C MMOHATHJAMH: JIMHEITHBIC YPABHEHUA,

CoBMmeneHH . PanvonanbHele KBaJpaTHbIe H Kybudeckue, ApoOHO-paiOHaIBHEIE
Hos6ps . Ba3zoBrrit A 1 13/0,7
BI# (T+I) YPaBHEHHA ypaBHeHus. M3ydenne MeTo0B MX pEIICHUA.
IIpuMeps! pemeHns palMOHAIBPHBIX ypaBHEHHH.
3HaKOMCTBO C NOHATHAMH: CTENIEHb C HATypPaJIbHBIM
CosMeIeHH . Harypansaas u [I0Ka3areneM, OTPHLATE/bHAA cTeneHb. U3ydenue
SnBaps . BasoBkrit . . . 0.6 J3/0,7
BI# (T+) OTpHUATENbHASI CTENEHb |CBOMCTB creneHei. [IpuMepErI BRIYHUCIICHHS 3HAYCHUH
BBIPAXECHHH CO CTCMICHAMH.
3HAKOMCTBO C IOHATHAMU: KOPEHb HAaTypanbHOI
CTEIICHH, CTENCHB C APOOHEIM MOKa3aTeNeM.
CoBMellieHH . Kopau u npobusie . .
SHBapp . BazoBsrit HsyueHne CBONCTB KOPHA HaTypalIbHOMH CTECIIEHH. 0.6 H3/0,7
Bl (T+IT) CTEIIeHH . .
IIpuMepE! BEIYHCIICHHS 3HA9CHUI BRIpOKEHUH C
KOPHAMH.
. ITpaxruxa | Jpobw, Pemenue 3aad Ha BEIMHCIICHHUE 3HAYCHUH
SaBapp Ipaxruxa baszoBsrit 1 A3/1

CTEeNeHH, KOPHU

BeIpakeHu# (3anamusa Nel4, 16 KMIM).
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3HAKOMCTBO C IOHATHAMH: HPPALHOHAILHEIE U

neitcteua ¢ popmynamu (3apanue Ned KMM).

HppammoHaisHEIE B

CoBMemeHH II0Ka3aTelbHBle ypaBHEHHA. M3yueHHe METOAOB HX
8. SIlaBapp Ba3zoBriit noka3areibHEIe 0.4 J3/0,7

B (T+1) pemenus. [IpuMeprl pemeHys HpPaMOHANBHBIX 1

YPaBHEHHA
[I0Ka3aTeJIbHBIX YPaBHEHHH.

Penienue paluoHaNBHBIX, APOOHO-palMOHAIBHEIX,

9. SaBaps ITpaxTuka BazoBrit | Ilpakruka | YpaBHeHHs MPPaLMOHANHHBIX Y NOKa3aTebHBIX YPaBHCHUM 1.5 a3/1,4
(3amanme Nel7 KIIM).
' Ipumenenne mo6sx popmyi. Pemenue 3aianuii Ha

10. ®eppann ITpaxTuka BazoBwiii | [leficTBus ¢ dopmynamu 1 13/1,4

3HaKOMCTBO C IOHATHAMH: BEPOATHOCTH COOBITHA,

CosMellieHH
11. Hosn6ps i () Ba3oBerit BeposarHocTh MPOTHUBONONOXHBIE cOOBITHA. IIpHMepH penieHus 0.4 A3/0,7
Bl (T+II
3af1a4 C HCIONb30BaHUEM HOPMYIIEI BEPOATHOCTH.
U3zyuenne GopMyn CyMMEI ¥ NPOU3BEACHHA
CoBMeIeHH Teopems! o
12. Hos6pr . BasoBslit BeposATHOCTeH coObrTuii. IIpuMeps! pemenus 3aga4 ¢ 0.4 a3/0,7
b1 (T+10) BEPOATHOCTAX
HCIIONBE30BaHUEM 3THX (POPMYIIL.
IMpaxruka | Teopus PemieHye pa3IMYHBIX 3324 Ha TEOPHIO
13. Hos6ps IpakTuka Ba3oBkrit 15 J3/1

BEpOATHOCTEH

BepositHOCTel (3amanue Ne5 KIM).
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14.

Mait

IlpakTuxa

Ba3ossrit

IMpaxtuka | Teopus

BEPOSTHOCTEH

Pemenue Pa3IMIHEIX 3a71a4 HA TCOPHIO

BepoaTHocTel (3aganue NeS KUIM).

I13/1,4

3HaKoMCTBO C apudMeTHIECKOii mporpeccueit.

CoBmenieHH Apudmernaeckas
15. Hos6ps BazoBsrit H3zyuyenue ¢popMyInsl n-ro wieHa apupMeTHIECKOH 0.8 H3/0,7
Bl (T-+) IIPOrpeccHs
IpOrpeccHii, CYMMBI NEPBAIX N WICHOB.
IMpaxruka | 3agaun Ha | Pemenue 3anad Ha apuPMETHIECKYIO [IPOIPECCHIO
16. Hos6ps IpaxTuka Bazossrit P | Py TPorP 1.5 HA3/1,4
[IPOTPECCHIO (3amanue Ne20 KHM).
3nakoMcTBO ¢ PopMyIIoi, CBA3BIBaIOmIEH paboTy,
CoBmemeHH
17. Anperns i () Bazossuit ®opmyna paboTel BpeMs U IIPOU3BOAUTENIFHOCTE. 3ydeHne MeTona 0.6 H3/0,7
Bl (T+HI
& pelneHn 3a1a4 Ha COBMECTHYIO pabory.
18. Anpens IIpakTuxa basoBeii 3agauu Ha pabory Pemenue 3anag Ha pabory (3amanue Ne20 KMIM). 1.2 a3/1,4

3HaKOMCTBO C IOHATHAMM: Iudpa U IUCIIO,

CosmenieHH Iudpa u qucno.
19. Hosn6ps basosnri HaTypaJbHEIC H Ielkle ucia. M3sydenne npu3HakoB 13 13/0,7
B (T+) IMpu3naku AeMMOCTH
JeIMMOCTH Ha 2, 5, 10, 3,9, 4, §, 11.
CoBmenieHH 3HaKOMCTBO C HOHATHAMM: IIPOCTHIE M COCTaBHLIE
20. Hos6ps BasoBslit CpoiicTBa ancen 0.8 A3/0,7
Bl (1) qucna. M3ydeHue npaBui pasiioKeHHE Ha MPOCThIE
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MHOXXHTENIH, OCHOBHOM TEOpEMbI apH(PMETHKH,

JECIMMOCTH Ha COCTaBHBIC YHCJIA.

ITpaxruka | 3amadn Ha Penienne pa3nuuHEIX 3afad Ha CBOHCTBA YHCEN
21. Hos6pr ITpaxTuka Basossiit 1 A3/1
CBOMCTBa YHCeN (3apamme Nel9 KUM).
CoBMemeHH . 3HaKOMCTBO C IIOHATHEM OCTaTKa OT JCJICHHA.
22. Arnpens bazoBniii JeneHne ¢ ocTarkoM 0.4 J3/0,7
Bt (T+IT) IIpumeps! pemeHUA 3aJjadd C OCTaTKaMH.
Ilpakxruka | 3agaau Ha Pemenne pa3nHIHEIX 3a7ad Ha CBOMCTBA 9MCEN H
23. Anpens ITpaxTuka Basosrlit 1 J3/1,4
CBOHCTBa 4HCeN 3anay ¢ ocrarkamu (3aganne Nel9 KIIM).

3HAaKOMCTBO C MIOHATHEM mom@anu, OpeacICHmsIMH

Y CBOJCTBaMM TpEYTOJIBLHHKA H YETHIPEXYTOIBHHKOB
(napamnenorpaMm, pom6, NpAMOYTOIBLHHK, KBAIpaT,
" Tlexabps CoBMeneHH —_ OcHoBHasa ¢popmyna Tpanelys); u3ydeHne 0CHOBHOH (opMyImsl i 14 113/0,7
Bt (T+m) IUTOIIa BBIYKCJICHHS IUTOMIAM Yepe3 OCHOBAHME U BBICOTY

it 3tiX Quryp. IlpuMeps! pemeHus
reoMeTpHUIeCKHX 3a/iad Ha HaXOKAECHHE Iulomanei

Guryp.
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25.

Hexabps

CosMeleHH

BIH (TH)

Ba3zosrrit

IInomans gepes
JAHAroHaiM; 9epes

CTOPOHBI H CHHYC yIJIa

H3yueHue popMyn ais HaXOXKICHUA IUIOIAJH
YETHIPEXYTONIbHUKOB Y€pE3 AUAroOHalId, 9epe3
CTOPOHEI H CHHYC yTJIa MeXIy HUMH. [Ipumepst
pELICHNA reOMETPHIECKHX 3a1ad Ha HaXOXKICHUE

omane ¢puryp.

0.4 13/0,7

26.

Hexabpb

CoBmenmeHH

it (T+I)

Ba3zoBerit

HononaurensHbie GaKTsl

3HAKOMCTBO C IIOHATHAMU: BEPTHKAIBHbIE U
CMEXXHEIE YITIBI; YIIEI, 0Opa3oBaHHEIE
HapajuIeNbHBIMH IPAMBIMU M CEKyIIEH, CpeaHis
JIMHMA B TPEYTONBHUKE M Tpanenuu. U3zygenue
(G OpMYIIEI CYMMBI YITIOB B MHOTOYTOJBHHKE, TEOPEMBI
ITndaropa. IlpumMeps! penreHus reoMeTpUIECKIX

3agaq.

0.6 A3/0,7

217.

Hexabps

[TpakxTuka

Basosurrit

INpaxruka | ILtomanu.
[TpuxmanHsie 3ax5a9u

OtpaboTKa MpoiiieHHO#H TEOPHH Ha MPaKTUKE.
Pemenue pa3nu9HbIX 3aaHUi Ha IUTOMAAH, a TakxKe

npuKiIagHeIX 3anaq (3amanus Ne9, Nel10 KUM).

1 I13/1,4

28.

Hexabps

CoBMmeIeHH

Bl (T-+)

Ba3oBrIit

Tpeyrompauky.

OCHOBHEIE TIOHATHSA

3HAKOMCTBO C MOHATHAMM: BEICOTa, MEHAaHA,
OuccexTpuca , BHEIIHWH yroJ TPEYTONbHUKA.
H3ydeHne npu3HaKkoB paBEHCTBA TPEYTONLHHKOB.
H3ydenue TeopeM H CBOHCTB NpsAMOYTOJIILHOIO

TPEYTOIbHHKA.

0.9 A3/0,7
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Hsyqenue hopMyn i BEMHCICHHSA IUIOMLATH

TPEYTOIHUKA: 9epe3 OCHOBAHHE H BEICOTY, Yepe3

CoBmenieHH DopMyIHI IIOIAAK CTOPOHBI U CHHYC YI7Ia M€ HuMH, hopMyIry
29. Hexabpb BazoBxrit P P HYG yra ey b 0.6 a3/0,7
Hlif (T+11) TpeyronbHUKa I'epona, 9epe3 paguyc BIHCaHHON ¥ ONMCAHHOH
OKpYHOCTH. IIpiMeps! IpuMEHEHH GOopMyT UL
peIeHNA TeOMEeTPUIEeCKHX 3a/1ad.
ITpaxTuxka | Penienne pa3IMIHbIX T€OMETPHYECKHX 3aJ1a4 C
30. Hexabps ITpakTHka BazoBsiit 1.5 1371
TpeyronsHuKH TpeyronsHuKamu (3amanmsa Ne9, Nel2 KM).
INoBTOpEHNE TEOPHH O NapajUIeJIorpaMMax, usydeHue
CoBMemeHH
31. Hexabpn i () bazoBrii ITapannenorpaMMsl JIOTIOJIHUTENBHEIX CBEAECHHH O IapajuieyiorpaMme, 0.4 A3/0,7
BI¥ (THII
pombe, kBazmpare.
INpaxTuxa | Pemenue pa3IUIHBIX FEOMETPHIECKHMX 37139 C
32. Hexabpp ITpakTuka Bazopnrit 1 J3/1,4
IMapamnenorpaMmel napasuienorpammam (3aganusa Ne9, Nel2 KUM).
3HaKOMCTBO C [IOHATHSMU: PaBHEIE H OKXOOHEIE
CoBMenieHH oMbHUKM. V3ydeHne npu3HakoB oA00Hs
33. Hexabps Basossiii IToxo6ue Rd Vi P 0.9 J3/0,7
Blit (T+I) TPEyTOJLHHKOB, IIPaBHIIA OTHOMICHHU ILIOIAEH
nofo6HEIX GUTYp, M Kakue GUTYPHI BCeraa noAo6H:!.
CootHomeHus B 3HaKOMCTBO C IOHATHAMH: CHHYC, KOCHHYC, TAHTEHC,
CosMmeleHH
34, Hexabps i () BazoBeiit NPSIMOYTOJILHOM KOTaHT€HC OCTPOTO yIJla MPSMOYTOILHOTO 0.3 A3/0,7
Bl (THO
TPEYTOJIbHUKE TpeyronsHuka. FzydeHue GricTporo ciocoba
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peICHHUA HEKOTOPBIX 33/1a4 C IPAMOYTOJIBHBIM

TPECYTOIIEHHKOM.

H3ydeHue TPUrOHOMETPHYECKUX GOPMYII, CBOMCTBA

CoBMenieHH Tpuronomerpus B BBICOTBHI, POBEAEHHOM M3 BEPILIUHEI PAMOTO YTIIa.
35. Hexabpp Bba3oBriit P P P R o 1.2 13/0,7
Bl (T-+11) T€OMETPHHU CuHyCBI, KOCHHYCBI, TAHT€HCBI, KOTAHT€HCBI
CMEXHBIX YTJIOB.
ITpakruxa | Pemenue reoMeTpHIecKkux 3aa4 ¢ MPAMOYTOJIBHEIM
36. Hexabpb IIpakTuka BasoBerit [IpaMoyronbHEIH TPEYTOJBLHUKOM U Ha nopobue (3amanua Ne9, NelO, 1 A3/1
TpeyroiasHuK. Ilogobue Nel2 KM).
OtpaboTtka MpoHICHHOM TEOPUH Ha IPAKTHKE.
IIpaxruka | Ilnomama u
37. Mapr IIpaxTHka basoBriit Pemrenne pa3nu4aHeIX 3aqaHUi Ha IUIOIAAH U 33734 C L5 3/1,4
TPEYTONBEHUKHI
TpeyroimpHuKamMu (3aganus Ne9, Nel2 KUM).
W3ydyeHue equHUI H3MEPEHNU IUIomany. Pemenue
CoBMenieHH
38. Maprt (r+n) ba3osrrit OneHka miomazm Pa3MYHEIX 33/IaHU Ha OLEHKY IUIOMAnH (3aaHue 0.7 A3/0,7
B (T+I
Ne9 KMM).
IpaxTuka | Ilpuxinagasie
Pemenne 3aganuii 1o reoMETpHH Ha nopodue u
3agaun. ITomobue u
39. Mapr [TpakTuxa BasoBsilit MIPSAMOYTOJILHBIA TPEYTOIBHUK, pelIeHHe 1.3 a3/1,4
MIPSAMOYTOIBHBIN
NpUMKJIATHBIX 3a1a4 (3apanua Ne9, Ne10, Nel2 KMM).
TPEYTOIBLHAK
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IpaxTuxka |

Pemenue Pas3MYHLIX TCOMECTPHICCKHX 3a1a4 C

40. Mapt IIpakTnka bazosrrit 1 A3/1,4
INapanienorpaMmel napajuienorpaMmamu (3aganns Ne9, Nel2 KFIM).
IToBTOpEHME MOHATHA TPalleIMH, €€ BHIOB H
CBOMCTB; H3yueHHe GOpPMyIHI UL HaXOXKACHHS
c Tpanmenus, I b
OBMEIIEHH mwiomaznu Tpanenyuu. Iloproperne do bl
41. Maprt Basopslit JEeTHIPEXYTOJBHHK, R P P 0.6 13/0,7
b1t (T+IT) IUIOMIAH AJIA Pa3iM4YHBIX 9€THIPEXYTONBHHKOB.
MHOTOYTOJLHHK
Hsyuenne GpopMyn s MPOU3BOILHOIO
MHOTOYTOJILHHKA.
Ilpakruka | 3agaum ¢
areIyen, Pemenue 3a51a4 ¢ Tpanenuei, 9eTHPEXYTONbHHUKOM H
42. Mapr IIpaxTuka Bbasosrrit R P 1.5 13/1,4
YeTHIPEXYTOIBHHKOM, MHOTOYTOIBHHKOM (3amanua Ne9, Ne12 KIIM).
MHOTOYTOJIbHUKOM
3HAKOMCTBO C IIOHATHAMY KPYT H OKPY>XHOCTb, HX
CoBMemeHH
43. Mapr i () BazoBhiit Kpyr u OKpyxHOCTB 3JIEMEHTaMHM;, H3y4eHre TeopeM U dopMyi, 1.1 J3/0,7
Bl (T
CBA3aHHBEIX C KPYTOM H OKPYXXHOCTBIO.
IlpaxTuka | 3agauu ¢ | Pemenue 3ana4 ¢ M H O OCTBIO (3aAaHMA
44, Mapt ITpaxruka bazoBrrit P | FPYTO Py ¢ 1 A3/14
KpPYTOM H OKPY>KHOCTBIO Ne9, Nel12 KIM).
3HaKOMCTBO C IOHATHSMH BIIMCAaHHOH U ONMHCAHHOA
CoBmemeHH Brmcannas ¥ onucaHHas
45. Mapr ba3oBrIit OKPY>KHOCTH JjI1 TPEYTOIbHHKA, YETHIPEXYTONLHHUKA 0.7 3/0,7
Bl (T-+11) OKpPY’KHOCTb

H MHOTOYTOJIbHUKA; H3ydeHue GopMyIl IUIOIAIH.
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3HaKOMCTBO C MIOHATHEM NPaBWIBHOIO TPCYTOJILHHKA

c IIpaBuinsHBIH Vs b
OBMEILEHH U OIECTHYTONbHUKA. enue ¢o hib) 0
46. Mapr basoBsrit TPEYTOJIBHUK U 3 P 1 13/0,7
Bl (T+m) HaXOXJICHUA CTOPOH, BEICOT, PaIHyCOB BIMCAaHHOH K
IMIECTUYTOIBHUK

OIMCaHHOM OKpPY>KHOCTEH.

IlpaxTrxa | 3amaqu Ha p

eIIeHUe 33134 Ha BIIMCAHHYIO H ONMHCAHHYIO
47. Mapr IMpaxTuka Bba3oBrlii BITHCAHHYIO U 1 a3/1,4
OKPYXHOCTH (3amanus Ne9, Ne12 KIIM).
OIMHCAaHHYIO OKPY>KHOCTh

N3yuenue GopMyns! MyTH, a TakKe BTOPOi HOPMYIIEL
CoBMmeleHH
48. SuBaps (r+1) bazoBsrit JIBrokeHue 1o IpsMOH Ui AMCKPMMHHAHTA; METOABI PEIICHMA 3a/a9 Ha 0.9 A3/0,7
BI# (THII
JABIDKEHME IO IPSIMOH.
3HAaKOMCTBO C IIOHATHEM TEICHHA B 33[]a9aX Ha
CoBMemeHH
49, SHBaps (r+n) Baz3oBrrit JBIKeHHe 1o Boae naekeHue. M3ydenne METONOB pemIeHNd 3aiaq Ha 0.2 J3/0,7
Bl (THI
JIBIDKEHHE IO BOZE.
3HAaKOMCTBO C [OHATHEM CpeHEH CKOPOCTH.
CoeMemeHs
50. SlaBaps (r+n) basosaiit Cpeamsisa CKOpoCThb N3zygenne METOAOB peICHUA 33J1ad Ha CPE/IHIO0 0.2 H3/0,7
Bt (T+I
CKOPOCTb.
IlpakxTuka | 3agaun Ha | PemeHue pa3nuaHEIX 3a/1ad Ha JBIDKEHUE (3aJaHUE
51. SlaBaps Ipaxtuxa | Ba3oswit 1.5 H3/1,4
JIBIDKCHHE Ne20 KMM).
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H3y4eHue cCnocOOOB BRIYHCICHHA CKOPOCTEH
CormeneHH JIBIDKeHue no
52. SIaBapb Ba3oBb1it cOmbkeHna 1 ynaueHns. IIpuMepr! pemeHus 3a1a4 C 0.9 A3/0,7
Bl (T+1) okpyxHocTH. Iloezna
[I0€3/1aMH H 110 OKPY>KHOCTH.

ITpaxruka | 3aga4n Ha
Pemenne pa3mmIHbIX 33139 HA IBIDKEHHE: C
IBIDKCHHE 11O
53. SIaBaps ITpaxTuka BazoBsri Noe3IaMH, KpYTOBO# Tpaccoil ¥ mpodee (3aaHue 1.5 a3/1,4

o OCTH, C
Py Ne20 EI'D).

moe3namMu

Ilpaxtika | 3agauu Ha | PemeHue pa3iMIHBIX 33439 Ha JBIDKCHME (3a0aHHe
54, Armpens IpakTHka Basosriit P | P ( 1 3/1,4
IBIDKEHHE Ne20 KM).

e e st 2
3HAKOMCTBO ¢ IOHATHAMH: pebpo, Ipass,

CoBMenieHH O6B€M 1 IIOmARb JBYTPaHHBIH yTOJI, 00BEM, IIOMAAL OBEPXHOCTH.
55. SluBaps . Ba3oBslit ’ 1.1 J3/0,7
Blii (T+1) MOBEPXHOCTH N3ydeHne ocHOBHOHM GOPMYIIEI UL HAX0XKICHHS

IUIOMAH [IOBEPXHOCTH IMoGoro Tena u 06béma.

Pemenue 3aad ¢ COCTaBHEIMH MHOTOTPaHHHKAMH Ha
ITpaxtuka | CocTaBHEIE
56. SaBaps IIpaxTuka basoBrIit HaxoXJICHHE HX IUIOIIAH IOBEPXHOCTH B 06béMa 1.2 a3/1

MHOTOI'PaHHHMKH
(3amanue Nell KVIM).
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3HaKOMCTBO CO BCEMH BHAaMH napajuCinerIcoB.

[IOBEPXHOCTHU H 00BEMa IMpaMHIEL.

CosmerenH
57. SluBaps - ba3oBbrit [MTaparenenumnen IToBTOpeHne ¢hopMyI1 AIA HAXOXKAESHHA IUIOIMANH 0.9 13/0,7
Bl (T+11
HOBEPXHOCTH U 00BEMa mapauienenunena.
3HaKOMCTBO C OIpEe/IEICHHEM U JIEMEHTaMH Kyba.
H3zyqenne dopMyn aiis Haxo)KAEHUA TUATOHAIH,
CoBMmeeHH
58. SHBapn (r+1) BbazoBsrit Ky6. ITogobue ILUTOLIaJ M TIOBEPXHOCTH, 00bEMa Ky6a. IIpaBmna 0.6 13/0,7
BI# (T+1II
OTHONIEHU] 0OBEMOB ITOAOOHBIX TEJI, H KaKNe
($HUTypHI 1 TENa BCeraa moXo0HEL.
ITpaxruxka | Ky6, Pemenue 3anaq ¢ KyOoM U napaulenenue oM
59. SlaBaps IIpaxTuxa BazoBbrii 1.5 a3/1,4
napajuiesenumnesn (zamanma Nell, Nel3 KIIM).
. ITpakTuka | 3agaun Ha
~ Pemrenue 3aay ¢ KyOoM U napauienenunenoM, 3amad
60. Anpens ITpaxTuka bazoBrrit Ky0, mapajuieyenuinesn, 1 I3/1
Ha nopobue (3aganus Nell, Nel3 KHIM).
nopobue
3HaKOMCTBO CO BceMH BHiaMH npu3M. IloBropenue
ComemeHH
61. Arnpens () BasoBerit [Ipusma dhopMyI It HaXOXKAEHHS IUTOMAAU TIOBEPXHOCTH H 0.4 H3/0,7
Bl (THI
00B€Ma IpU3MEL.
3HaKOMCTBO CO BCEMHM BHIaMH ITMPaMUJ.
CosmemeHH
62. Armnpens (cn) ba3zoBsiit IIupamupa IToBTOpeHue GpopMyn It HAXOKACHHUA IUIOMAN 0.8 13/0,7
B (T+I
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IMpaxrHka |

Pemenue 3a1a4 ¢ pa3IMYHEIME MHOTOIPaHHHKAMH

63. Arnpens ITpakTuka BazoBkrit 1 a3/1,4
MHoOTOrpaHHHKH (zamamma Nell, Nel3 KIM).
3HaKOMCTBO C OoIpeJie]IeHHEM LWIMH/PA, ET0
CoBMemeHH
64. Arnpens i () Bazossrit umasap JJIeMEeHTaMH; U3ydeHue (GopMyn A1 HaXOKACHHS 0.4 13/0,7
B (THI
06BpEéMa M IUIOmaIy NOBEPXHOCTH MWIMHPA.
3HaKOMCTBO C OIpeJesIeHUsAMH KOHyca ¥ Iapa, X
CosMenieHH
65. Anpeins i (v+) BasoBsiit Konyc, map 3JIeMEHTaMH; U3ydeHue GopMyI g HaXOKICHUA 0.3 J13/0,7
Bl (T :
00BéMa M IUTOmMaAK NOBEPXHOCTH KOHYCa M Iapa.
Ipaxruka | Tena Pemienne pa3smMaHbIX 337124 ¢ HMIHMHIPOM, KOHYCOM
66. Arnpens ITpaxruka Baszosiii | Bpamenus. KomOunammu | ¥ mapom, a Taioke ¢ KOMOMHaIMAMy Tel (3aAaHns 1.5 a3/1

TCHI

Nell, Nel3 KMM).

—

3HaKOMCTBO ¢ IOHATHAMH: JIorapaudM gHca,

CosmemeHH
67. deBpaib i (1) BasoBsrit Yro Takoe norapudm? apryMeHT H OCHOBaHHe norapudma. Mzygenne 0.5 A3/0,7
bl (T+I
HEKOTOPEIX CBOWCTB JIOrapu(pMOB.
CosMemnieHH H3yueHne Bcex CBOMCTB Jorapu¢MoB, HEOOXOMMMEBIX
68. ®espans BaszoBriii | CpoiicTBa 0rapu¢dmMoB 0.5 A3/0,7
Bl (T-+I) UL pemenus 3aaanmii EI'D.
CoBmemeHnH JlorapudmMuaeckue 3HaKOMCTBO C IOHATHAMH: JOrapuMHIECKHE
69. ®eBpaib Ba3zoBblii 0.6 J3/0,7
Bl (T+H11) YpaBHEHMSA ypaBHEHUA, 00J1aCTh JOIYCTHMBIX 3HA4ECHHH.
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H3yuenne MeronoB ux pemreHus. I[IpuMeps! pemeHus

norapupMHIECKUX YpaBHEHMI.

Pemenue norapu¢pMuieckux ypaBHEeHHH H 3aMaHMiH

70. ®deBpans [TpaxTHka Basosriit | IIpakruka | JlorapugMme! | Ha BEIMHCIIEHHE 3HAYCHUM BBIPDOKEHHUH, CONECPKaIIX 1 A3/1
norapudms! (3ananmsa Nel6, Nel7 KUM).
Tpuronomerpuaeckas
CoBMmemeHH 3HaKOMCTBO C TPHTOHOMETPHIECKOH OKPY>KHOCTBIO,
71. ®deBpais Ba3oBhIi | OKPYXKHOCTB: Fpagychl X 1.2 3/0,7
BIH (T-+I) rpagycHOi M paguaHHOH Mepo#i yria.
paJTHaHEI
H3ydeHne pacrnoloKeHNsI OCH CHHYCOB, KOCHHYCOB,
CoBMemeHH TpuroHoMeTpHdeckie |TAHT€HCOB M KOTaHTEHCOB. 3HAKOMCTBO ¢ popMynaMu
72. ®despainp ba3zoBrrit 1.3 J3/0,7
Bt (T-+1) GyHKIMH U1 OTPHLIATENBHEIX YITIOB, a TakXKe C OCHOBHEIM
TPUTOHOMETPHYECKAM TOXAECTBOM.
IToBTOpEHHE OCHOBHOIO TPUIOHOMETPHIECKOTO
CoBMemeHH Tpuronomerpuaeckue TOXAECTBa. U3ydeHHe TPUrOHOMETPHIECKUX
73. ®eppains . BasoBerii P . 1 J3/0,7
Bli (T+1D) ¢opMymEl dopmym: HopMyITEL TBOHHEIX YITIOB, HOpMyYT
TaHT€HCa ¥ KOTaHTeHCa U APYTHMH.
3HaxoMcTBO ¢ (HOpMyJaMH NPHBEACHHUSA H IPaBHJIOM
CoBMmemeHH «romanu». [Ipumeps mpeobpasoBanus
74. deppaib BaszoBmiit | Popmyirsl MpUBEACHUA 0.9 J3/0,7
BI# (T+I) TPUTOHOMETPUYECKHX BEIPAXKEHH# ¢ popMynaMu

IPHBEJCHMUA.
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75.

®despann

IIpaxTHka

Ba3oBrlil

IpaxTHka |

TpuroHomeTpus

Pemenue 3ananuii Ha BEIYHCICHHE 3SHAYCHHUH

TPHUTOHOMETPUYECKIX BEIpaXKeHuit (3amanue Nel6

KVM).

A3/1

3HAaKOMCTBO C IIOHATHAMH: OTHOILIEHUE U mponopuMs.

H3ygeHne 0OCHOBHOTO CBOMCTBA NMPONOPLIMH H

CoBmemeHH ITponopruu u
76. ®espaib BasoBrrit MIpaBWI OKpYIiIeHus gucell. IIpuMepsl pemeHus 0.4 J3/0,7
b (T-+11) OKpYTJICHHE
TEKCTOBBIX 3314 C HCIIOJIb30BAaHHEM M3YYEHHEIX
IIPaBHIL
3HaKOMCTBO C NOHATHEM IIPOLICHTA; 3y4YCHHE
CoBmenieHH
77. ®despans (r1) Basosrrit IIpoueHTHI IPaBHWJIa BEIYMCIICHHS YaCTH H ITPOLIEHTA OT YHCIIA. 0.6 13/0,7
B (THI
IIpuMeps! pemeHns 3aJa4 Ha IPOLICHTEHI.
ITpaxruka | IIpocreiimme | PemeHnne npocTeimMx TEKCTOBBIX 3a]a4 (3a0aHus
78. deppaib IlpakTuxa bazoBrIit 1 a3/1,4
TEKCTOBBIC 33/1a9H Nel u Nel5 KUM).
3HaKOMCTBO ¢ K03 GHIIMEHTOM YBEMYCHHSA H
CoBMenesH
79. ®despais i () basoBrIit ITponenTsr. Ne20 YMEHBLICHH YHcla Ha NpoueHT. [IpuMepsl pemeHus 0.7 13/0,7
Bl (T+I
3aja4 ¢ NPOLICHTaMH.
Tpakruka | TekcroBele | PemreHne TeKCTOBHIX 3a7ad Ha MPOLICHTHI (3aJaHKE
80. ®deBpans IIpaxTuxa basoBxrit 1.5 A3/1

3a4a41 Ha MPOLCHTHI

Ne20 KVIM).

35



3HAKOMCTBO C IIOHATHEM KOHLICHTpALlMH BCIICCTBA B

CoBMeleHH
81. Arnpeins (r+n) basoBarii CMmecH U CIUIaBHI pacTBope/cIuiase. M3ydeHue Ha mpuMepe MeToza 0.3 3/0,7
Bl (T+I
peIIeHNu 331249 Ha CMECH.
Ipakruxa | 3agadn Ha PenreHue TEKCTOBEIX 33424 Ha CMECH H CIUIaBEI
82. Anpens ITpaxTuka Ba3oBbit 1 a3/1

CMECH H CILIaBBI

(3amanme Ne20 KHM).

83.

®eppans

IIpakruxa

BbasoBniit

Bri6op orrrmMansHOTO

BapHaHTa

Pemenue Pa3snHIHBIX 33129 Ha BLI60p OITTHMAJIBHOI'O

BapuaHTa (3aganue Ne6 KIM).

1.8

J3/0,7

3HaKOMCTBO C YPAaBHCHHSAMM JIMHEHHOH H

KBapaTHIHO# QyHKImit. U3ydenue cioco6oB

CosmeleHH YpaBHeHME IPAMOH H .
84. Mapr BbasoBsit MOCTPOEHHA rpaUKOB STHX QYHKUHUMH, 9TO 3aBUCHT 0.8 J3/0,7
Bl (T+) napaboist .
OT K03()QHLIHEHTOB B YpPaBHEHUAX NPAMOH B
napaboJsl.
3HaKOMCTBO C IOHATHEM IPOU3BOJHOMH, €€
CoBMmenieHH reOMETPUIECKOrO CMBICIIA; H3y9eHHE CIOCO60B
85. Mapr Ba3oBrrit ITpomsBogHas . 1.2 A3/0,7
Bl (T-+) HCCJICOBaHUA (PYHKIMK C MOMOIMIBIO €&

IIPON3BOJHOM.
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Pemenue 3ananuii ¢ rpaduxaMu JHHEHHOH U
. INpaxtuka | I'paduxu . .
86. Mapr IIpaxTuka BasoBerit KBaJpaTHIHO#H (yHKIMH, TpON3BOTHOM (3amanue Ne7 1.5 a3/1
¢GyHKINA ¥ TPOM3BOAHAS
KIM).
3HaKOMCTBO C JIMHEHHRIMA HEPAaBEHCTBAMH H
CoBMenieHH
87. Maii (rtn) Bazosmii | JIuneiinbie HepaBeHCTBa |  MeToAamu HX pemeHms. M3ydeHne TOHKOCTEH B 03 a3/0,7
BIH (THI
pEIIEeHUH HEPABEHCTB H MX OTIMYMH OT YPaBHCHHH.
3HaKOMCTBO C KBaJpaTHEIMH HEPaBEHCTBaMM U
CoBMmenieHH KsagparHsie METOaMH HX pemeHns. M3ydenue npasuna
88. Maii . bBasossrit 0.9 JA3/0,7
Bt (T+) HEpPaBEeHCTBa Pa3NIOXEHNs KBaAPaTHOTO TPEXWIEHA HA MHOXHTEIH,
METO/Ia MHTEPBaJIOB.
3HaKOMCTBO C IIOKa3aTeIFHBIMH HEPAaBEHCTBAMH.
. CoBMenieHH IToxazarenbHEIE
89. Maii BasoBrrit H3ytueHune npaBuil pelIeHNs [10Ka3aTeNbHbIX 03 3/0,7
Bt (T+m) HEpaBEHCTBa
HEpaBEHCTB C y9€TOM OCHOBAaHHMH.
ITpaxTuka
. PanpoHasbHEIE M Pemrenue paMoOHaNbHEIX H NTOKa3aTEIbHBIX
90. Maii IpakxTuxa Ba3zoBhiit 1.5 a3/1
NOKa3aTelIbHbIE HepaBeHCTB (3aganue Nel8 KVIM).
HEpaBEHCTBa
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3HaKOMCTBO C norapucblvmqecmmn HCpaBCHCTBaMH.

H3ydenne npaBui pemeHus Jorapagmiraeckux

. CosmeleHn . Jlorapupmuaeckue . .
91. Mait . Ba3oBsrit HEPaBEHCTB C YJ4ETOM OCHOBaHUI, 006IacTH 0.4 J3/0,7
BIH (T+IT) HEpaBEHCTBa .
JOITYCTHMBIX 3Ha9CHMH B JIOrapU(bMHAIEeCKUX
YPaBHEHHSIX.
3HaKOMCTBO C METOAAMHU HaXOXACHHUS IPUMEPHBIX
. CoBMemeHH . IIpumepHOE 3HaYeHHe | 3HaYCHHI KOPHA U Jorapudma; Hu3ydeHue crocoboB
92. Mait . Bba3oBu1it 0.3 13/0,7
B (T+m) KODHS ¥ JIorapudma 3aJaHUsA 9UCIIAa U ONPEACIICHUS €0 MOJNMKEHNA Ha
9HCIIOBOH IPSIMOH.
Ilpaxruxa | HepaBeHcTBa . .
. PemeHue HepaBeHCTB M 3a1a4 C YHUCIIOBOH MPsAMOit
93. Maii ITpaxTuka bazosrrit Y 33/1a4 C YHCIOBOM 1 J3/1

PAMOH

(3amanne Nel8 KUM).

94.

[TpaxTuka

Basosrrit

IMpaxruka | 3amaun Ha

CMEKAIIKY

Ne21 KHM).

Pemienne pa3nmM9HEIX 33/1a9 Ha CMEKANIKy (3agaHue

113/1,4

95.

Hos6ps

ITpakTuxa

Ba3oBwrit

ITpoGHEIi BapuaHT

MaTE€MaTHKE.

Pemenue npo6roro Bapuanta EI'D no 6a3oBoii

H3/4
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Pemenne npo6xoro papuarTa EI'D no 6asosoi

96. Hexabps IIpakxTuxa ba3oBgri ITpo6HEL1 BapuaHT A3/4
MaTeMaTHKe.
Pemrenne npo6Horo BapuanTa EI'D no 6asoBoit
97. SluBapp ITpaxruka Ba3oBrrit ITpo6HBI BapHaHT A3/4
MaTeMaTHKe.
Pemenue npo6Horo BapuanTa EI'S no 6a3osoi
98. SnBapn IlpakxTuka bazossrit ITpo6HbIit BapHaHT 13/4
MaTeMaTHKe.
Pemenue npo6Horo BapuanTa EI'D no 6a3oBoit
99. deppans ITpaxTxa BazoBkrit IIpo6EELi BapUaHT A3/4
MareMaTHKe.
10 Pemenue npo6uoro BapuanTa EI'D no 6a3oBoi
deppansb Ipakruka Ba3oBbiit ITpo6Helit BapHaHT A3/4
0. MaTeMaTHKe.
10 Pemenue npoGaoro BapuanTa EI'D no 6asosoi
Mapr IIpaxTuka BazoBbrit ITpo6nrrit BapuaHT A3/4
1. MaTeMaTHKe.
10 Pemenue npo6Horo BapuanTa EI'D no 6a3oBoit
Mapr ITpaxTuka BasoBxbrit IIpo6Helit BapuaHT H3/4
2. MaTeMaTHKe.
10 Pemenue npo6Horo BapuaraTa EI'D o 6a3oBoit
Armpens ITpakruka Ba3oBbrit ITpoOHEI BapHaHT 3/4
3. MareMaTHKe.
10 Pemenue npo6Horo Bapuanta EI'D no 6asoBoii
Amnpens ITpaxTka BasoBkbrit ITpo6HeIit BapHaHT A3/4
4. MaTeMaTHKe.
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10

Mait

IIpaxTuka

Basosslit

ITpo6Herit BapuaHT

Pemenne nmpo6bnoro BapuanTa EI'D o 6a3oBoii

MaTE€MaTHKE.

I3/4
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Ipunoxenue 2. [lepeyeHs peKOMEHI0BAHHBIX Y1eOHBIX H METOH1ECKAX

MAaTepHaJIOB, JIEKTPOHHbLIX 06pa3oBaTeabHBIX pecypcos (JOP)

VueGHas JHTEPATYpa M XONOJHMTEIbHEIE 06pa3oBaTeIbHbIE PeCYPChI:
e Amnmos IILA., Komsrur IO.M., Txagesa M.B. n apyrue. Maremaruka: anreGpa u
Hagajla MaTeMaTH4ecKOro aHanm3a, reoMeTpHi. Asrebpa M Hadala MaTeMaTHYEeCKOro
aHamm3a, 10-11 xmacc. AxumonepHoe obmectso "H3narenscTBo "TIpoceemenue”,
2025
e Mepansak A.IL, Homuposckuit JI.A., Ilonskos B.M.; mon penaxumei Ilomonsckoro
B.E.. Maremaruka. [eomerpust; yrryGnenHoe usydeHue, 10 xnacc. AxupoHepHoe
obmectso "H3garenscTeo "IIpocsemenue”, 2025 .
HuTepHET-pecypehbl:

e Poccuiickas anekTponHas mxona. leomerpus 11 kmace. [SnexTpoHHEI pecype] —
https://resh.edu.ru/subject/17/11/

® Maremaruxka. 10-11 xnacc / Teomerpuyeckue 3ajauu: akKIeHTH GOPMHUPOBAHHS Y

06yqaloIuUXCs YMEHHMIA OMCKA perenns 3a1ad. [DNeKTpoHHsI pecype] —

h@s://static.edsoo.ru/grojects/case/2024/soo/mat/2/index.html
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