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[Ipenmer: MATEMATUKA u YFHY]%@gﬁFﬁ9396Bjﬂlb2155
Knace: 10-11

KonnuectBo wacoB nmo yueOnomy miany: 884 wuaca: B 10 kiacce - anreOpa v Hayana
MaTeMaTiyeckoro aHamm3a (0a30BBIW ypoBeHBb)— 68 yacoB (2 yaca B Hemeno),
yriryOnéHHbIH ypoBeHb - 136 yacoB (4 yaca B HeZEN0), TeoMeTprst (0a30BbIi YpOBEHB) - 68 YacoB
(2 gaca B Henemo), yriryonéHueni 102 vaca (3 yaca B Hememo), B 11 kimacce - anmrebpa U Hadana
MaTeMaTH4YecKoro anamsa (6a3oBblii ypoBeHs) - 102 vaca (3 yaca B Heslelno), yri1yOlnE€HHbIH yPOBEHb —
136 gacoB (4 yaca B Henmenro), reomeTpus (0a30BbIi ypoBeHb) — 34 wacoB (1 Wac B Hezelo),
yriyonénnbiii ypoBenb — 102 yaca (3 yaca B HeJelnt0), BEPOSTHOCTh M cTatuctuka B 10 n 11
kiaccax no 34 ygaca (1 yac B Heeno).

CocraBieHna B cooTBeTcTBUU ¢ DenepanabHON paboueil mporpaMMmoi cpeaHero ooIero
oOpa3oBaHus M0 yueOHOMY npeamery «MaTtemaTrkay (6a30BbIi U yIIIyOJIEHHBIN YPOBEHB).

YyeOHUKHU:

1. AmumoB A.A, Komsrun HO.M., Tkauea M.B. Marematuka: anreOpa u Hayaia
MaTeMaTh4ecKoro aHaiau3a (0a30BwId U yriyosieHHbIH ypoBeHb) 10-11 kmacc - M.:
ITpocsemenne, 2020 r.;

2. Aranacsu JI.C., Byry3or B.®., Kagomner C.b. u np. T'eomerpust (6a30BbIii u
yrinyonenssiii yposau), 10-11 knace Ipocsemienue, 2020 r.

Paccmotpena na 3acenanun MC I'BOY COLI c.Maiickoe
IIpotokonm Ne 1 ot «23 » aBrycra 2024 r.
[Ipeacenarens MC: H.B. PanaeBa

c.Maiickoe, 2024 r.



I[TOACHUTEJIbHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

JlaHHasi mporpamma CIIy>)KUT OCHOBaHMEM JUIsl y4YUTENs MO pa3paboTke
pabouell mporpamMmbel O MaTreéMaTHKE B  KjaccaX, TIA€ pealu3yercs
MyIbTUIPOGUIBHBINA yueOHbIN MaH. B pasnene «TemaTuueckoe MiIaHUPOBAHHE)
collep)KaHMEe OOy4YeHHs CHHXPOHU3UPOBAHO JUIA MAapaUIEIbHOTO H3yYEHHUS
OOy4arolMMHUCsS TpeaAMeTa Kak Ha 0a30BOM, TaKk M Ha YriyOJEeHHOM YpPOBHE.
Tematnueckoe TUIAaHUPOBAHUE COCTABICHO IO Y4YeOHBIM Kypcam «Anrebpa u
Hayajla MareMarthdeckoro asamu3za» M «['eomerpus». VYueOHBII  Kypc
«BeposTHOCTh U CTATUCTUKA» HE MOXKET OBITh CUHXPOHHM3UPOBAH, TAK KaK UMEET
pa3HOE€ NPEIMETHOE COJAEpKaHHE, KOTOPOE HU3ydaeTcs B O0ObEME OJUHAKOBOTO
y4eOHOTO BpEMEHH.

CUHXpOHM3UpPOBaHHAs paboyas MporpaMMa MO Y4eOHOMY MpEAMETY
«Marematuka» 0a30BOTO W yriyOoJEHHOTO YpoBHS g oOydarommxcs 10-11
KJlaccoB  pa3paboTaHa Ha  ocHOoBe  DenepalbHOrO  rOCYJapCTBEHHOTO
o0pa30BaTeNpHOrO0 CTaHAAapTa CpeAHero ooOmero oOpa3oBaHus, € YYETOM
COBPEMEHHBIX MHPOBBIX TpEeOOBaHUM, NPEABABISIEMBIX K MAaTEMaTUYECKOMY
00pa30BaHUIO, U TPAIULHUNA POCCUIMCKOro oOpa3oBaHus. Peanuzauus mporpammsl
00ecIeynBaeT OBJIAJICHUE KIOYEBBIMU KOMIIETEHIIUSIMU, COCTABISIOIIMMHA OCHOBY

JUISL  CaMOpasBUTHUS W HENPEpPhIBHOTO  o0Opa3oBaHMs,  IEIOCTHOCTH
OOIIEKYyNbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO PAa3BHUTHS JIMYHOCTH
o0yyJarommxcs.

B paboueii mporpamme yuTeHbI Hieu U mosioxeHus: «KoHIenuu pa3BuTus
MaTeMaThyeckoro oopazoBanusi B Poccuiickoit denepanun». B cooTBeTcTBUU C
Ha3BaHUEM KOHICMIIUM MaTeMaTH4YeCKoe oOpa3oBaHUE IOJKHO, B YAaCTHOCTH,
pemarh 3amayy oOecreueHus HeOoOXOJUMOTO CTpaHE 4YHCla BBIMTYCKHUKOB,
MaTreMaTU4ecKass IOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJis  IPOJOJHKEHUS
oOpa3oBaHUsS 1O PAa3TMYHBIM  HANpPaBJICHHSIM, BKJIOYas  IMPENoJiaBaHKe
MaTE€MaTHKH, MaTEMaTUYECKHUE UCCIEeI0BaHus, paboTy B chepe nHPOpMalMOHHBIX
TEXHOJOTUA U [Ip., a Takxke oOecrmeyeHust Mg Kaxaoro oOydaromerocs
BO3MOXXHOCTH JOCTH)KEHUSI MaTEMaTHUYeCKON TMOJATOTOBKM B COOTBETCTBHM C
HEOOXOIMMBIM €My ypoBHEM. MIMEHHO Ha pellleHue dTUX 3a7ad HalelieHa paboyas
nporpamma yriyOonéHHOro ypoBHSI.

B osmoxy umdpoBoit Tpanchopmanuu Bcex cdep  UenoBedeCKOu
JIeATEIIBHOCTH HEBO3MOXKHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe€3
XOpOIIeH MAaTeMaTHYEeCKOW MOATOTOBKHA. DTO OOYCIOBICHO TEM, UYTO B HAIIM JTHU
pPacTET YMCIO CINEUHAIBHOCTEHN, CBA3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHUEM
MaTeMaTHKH: U B cpepe IKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,
U Jaxe B TymMaHuUTapHbIXx cepax. Takum oOpazoMm, Kpyr OOydHarOIIMXCS, IS
KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM TPEeaIMETOM, (PyHIaMEHTOM
oOpa3oBaHUs, CYIIECTBEHHO paciiupsieTcs. B HEro BXomAT HE TOJBKO
oOyyaromuecs, IUIaHUPYIOIIUE 3aHUMAThCS TBOPYECKOW U HCCIIEIOBATEIIbCKOMN
paboToil B 00;1aCTH MaTeMaTUKU, HHOOPMATUKH, HU3UKH, SKOHOMUKU U B JAPYTHUX
00J1acTsIX, HO U T€, KOMy MaTreMaTHuKa HY>KHa JIJIsl UCIOJIb30BaHus B npodeccusx,



HE CBA3aHHBIX HEITOCPEJICTBEHHO C HEH.

[IpuknanHas 3Ha4MMOCTh MaTEMATUKU O0YCIIOBIIEHA TEM, YTO €€ IPEIMETOM
ABIIAIOTCA (DyHIAMEHTAIbHBIE CTPYKTYPbl HAIIEr0 MHpa: IPOCTPAHCTBEHHBIE
(GOpMBl M KOJMYECTBEHHBIE OTHOUICHMS, (YHKUHUOHAJIBHBIE 3aBUCHUMOCTH MU
KaTeropuy  HEONpPENeIEHHOCTH,  OT  MPOCTEHIIMX,  yCBaMBaeMbIX B
HEIOCPEICTBEHHOM  OIBITE, JIO JOCTAaTOYHO CJOXHBIX, HEOOXOAMMBIX IS
Pa3BUTHS HAYyYHBIX U TEXHOJIOTMYECKUX HUJeH. be3 KOHKPETHBIX MaTeMaTU4eCKUX
3HAHMM 3aTPYJHEHO IIOHMMAHHWE MPUHUUIIOB YCTPOICTBA M HCHOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE M  HMHTEpHpEeTauuss pa3HooOpa3HON
COLIMAJIbHON, SKOHOMHMYECKOHM, MOMUTHYecCKOW wuHpopmanuu, ManodddexTuBHa
MOBCEIHEBHAsA ~ TNpaKTHuYeckas  JesITenbHOoCcTb. Bo  MHormx  cdepax
npo(hecCHOHANBPHOM JAESITENFHOCTH TPEOYIOTCS YMEHHUS BBINONHATH PACUYETHI,
COCTABJISITh QJITOPUTMBI, NPHUMEHSATH (OPMYJIbI, MPOBOAUTH TIE€OMETPUYECKUE
U3MEpPEHUsT M TOCTPOEHMs, 4YUTaTb, 0OpadaTbiBaTh, MHTEPIPETUPOBATH U
IOpeICTaBIsATh UHPOpPMALMIO B BUAE TAaONMI, JUarpaMm M rpaukoB, MOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

OZHOBPEMEHHO C paclIUpeHueM cdep NpUMEHEHUs MaTeMaTUKU B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBILUICHUSI, TIPOSIBIAIOIIUNCA B OINpeneiI€HHBIX YMCTBEHHBIX HaBbIKax. B
IIpoLecce M3YYEHUS MAaTEMaTUKA B apCEeHAl NPUEMOB M METOJAOB MBIIUICHUS
YEeJIOBEKa €CTECTBEHHBIM O00pa3oM BKIIOYAKOTCS MHAYKIUS W ACHTYyKIIHS,
0000IIEHHEe M KOHKpPETH3alWsd, aHaM3 M CHUHTE3, Kilaccupukauusa H
cuctemMaTuzaums, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHU, TMpaBuUjia UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BbIpaOOTKE yMmeHUs (HOpMYIUPOBATh,
00OCHOBBIBaTh M JOKA3bIBATH CYKIECHHS, TEM CaMbiM (OPMHUPYIOT JTOTHUYECKHIM
CTWJIb MbILUICHUS. Benymas poiab NpuHAIIEKUT MaTeMaTuke B (HOpMHpPOBaAHUU
AJITOPUTMUYECKON KOMITIOHEHTHI MBIIIJICHUS] U BOCIUTAHUM YMEHUN J1eHCTBOBAThH
10 3aJaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBATH M3BECTHBIE M KOHCTPYHUPOBATH
HOBbIE. B mpouecce pemieHusi 3agady — OCHOBBI JUIsl OpraHu3aldy yuyeOHOU
JeSTEIbBHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIaJHAs
CTOPOHBI MBIIUICHUS.

OOyueHne MaTeMaTuKe Aa€T BO3MOXKHOCTh Pa3BUBaTh y YUalllUXCsl TOUHYIO,
palMoOHAIbHYIO W HMH(POPMATHBHYIO pe€4Yb, YyMEHUE OTOuparh Hauboiee
MOAXO/SIIINE SI3bIKOBBIE, CHMBOJMYECKUE, rpaduyecKrue CpeCTBa ISl BhIPAKEHUS
CY>KJI€HUHN U HATJIAIHOTO UX MPEICTaBICHUS.

HeoOxoaumMbiM ~ KOMIIOHEHTOM  OOIIEH  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUU  SIBJISIETCS  OO0Illee  3HAKOMCTBO C  METOJaMHM  MO3HAHUSA
JNENUCTBUTEILHOCTH, TPEACTABICHUE O TMpEAMETe W METOJIe MaTEeMaTUKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX M T'yMaHMTApPHBIX HAayK, 00 OCOOEHHOCTSIX
NPUMEHEHUs MaTeMaTUKH ISl PElICHUs HAay4YHBIX M MPUKJIAAHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTHyecKoe 0Opa3oBaHHWE BHOCHUT CBOM BKJIaJ B (POPMHUpPOBAHUE
oO0IIIel KyIbTYPhI YEJIOBEKA.

N3yyeHne MaTeMaTUKU CIOCOOCTBYET 3SCTETHUYECKOMY  BOCIHUTAHUIO
YeJIoBEeKa, MOHUMAHUIO KPAacOThl M HU3ALIECTBA MATEMATUYECKUX PACCYXKIACHUM,



BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

HEJIN U3YUEHUSA YUEBHOI'O ITPEIMETA «MATEMATUKA»
[IpuoputeTHbiMU 1HEMsIMH OoOydeHus Marematuke B 10—11 kmaccax kak Ha
0a30BOM, TaK M Ha YTIIyOJICHHOM YPOBHSIX SIBJISIFOTCS:

— (QopMUpOBaHUE HEHTPAIBHBIX MATEMATUUECKUX MOHATHH (YUCIIO, BETUYHMHA,
reoMerpuueckas  ¢Gurypa, TEpeMeHHas, BEpOSITHOCTh,  (PyHKIMS),
00eCreunBaIOIINUX MTPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMAaTHYECKOTO
o0pa3oBaHMs 00YJArOIINXCS;

— MOJBEJCHUE YYAIIUXCA Ha JOCTYIIHOM [JIi HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU M OKPY’KAIOIIEr0 MHUpa, MTOHUMaHUEe MAaTeMaTUKU
KaK 4acTH 00IIel KyJIbTyphl YeJIOBEYECTRA;

— pa3BUTUE HWHTEJUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH ywarmxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMAaTUKH;

— (QopMupoBaHue (PyHKIHMOHAIBHOW MaTeMaTUYECKOM I'PaMOTHOCTH: YMEHUS
pacno3HaBaThb MAaT€MAaTHYECKHE aClEKTbl B  peaJbHBIX >KM3HEHHBIX
CUTyallUsIX W TMPU M3YYCHUH JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTENl ¥ 3aKOHOMEpHOCTeW, (opMyInupoBaTh HX Ha A3BIKE
MaTeMaTUKH U CO3JaBaTh MaTeMaTUYECKHE MOJEIH, IPUMEHITh OCBOCHHBIM
MaTeMaTUYECKUl amnmapar [Js pEHIeHUs M[PAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OcHOBHbIE TUHUHU coAepkaHusl Kypca MmaremaTuku B 10—11 kiaccax: «Hucna

U BBIUYHUCIEHUS», «AnreOpa» («Anredpandyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Hawama  martematmueckoro — anammza»,  «['eomeTpus»
(«I'eomerpuueckue (urypel U uX CBOMCTBa», «M3MepeHHE T'€OMETPUYECKUX
BEeNUUYMH»), «BepoATHOCT, M cTarucTukay. JlaHHbIE JMHUM Pa3BUBAOTCS
napajjielbHO, KaxAash B COOTBETCTBHUM C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBHCHUMO OJIHAa OT JAPYIroil, a B TECHOM KOHTAKT€ M B3auMojencTBuu. Kpome
3TOr0, WX OOBEAUHSET JIOTMYECKas COCTaBIIAIONMIAS, TPAAMIMOHHO NpHCyLIas
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMAaTHUUYECKUE KYpChbl U COJIEpKATEIbHbIC
auaun. ChopmynupoBanHoe B DenepanbHOM rocyapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero oOmiero oOpa3oBaHUsS TPEOOBAHHUE «BIIAJIEHUE METOJAMHU
JIOKA3aTelbCTB, aJrOpUTMaMHU PpEIICHUs 3a/]ad; yMeHue (POpMyIHpOBaThH
ONpEeIeNICHNs, aKCHOMbI U TEOPEMBI, MPUMEHSTh UX, MPOBOAUTH JOKa3aTEIbHbIE
paccyXJeHus B XOAE pEIICHHs 3a7ady» OTHOCHTCS KO BCEM Kypcam, a
dbopMHpOBaHUE TOTUYECKUX YMEHUH pacrpeesieTcs o BCeM rojgam oOy4eHHs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

MECTO YYEBHOI'O ITPEJJMETA «sMATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBerctBUu ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM cpeaHero oliiero oopa3oBaHus MaTeMaTHKA SIBJIAETCS 00s3aTEIbHBIM
peIMETOM Ha JaHHOM ypoBHE oOpasoBanwmsi. Hacrosmieit paboueit mporpammoit
peaycMaTpuBaeTcsa u3ydeHne yueoHoro npeamera «MaTemaTukay B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa v Hayalla MaTeMaTHIEeCKOTO aHaIu3ay, «I eoMeTpus»,



«BeposTHOocCTP M cratucTuKay. DOpMHpPOBAHME  JIOTMYECKUX  YMEHHUH
OCYUIIECTBJISIETCS. HAa NPOTSKEHWU BCEX JIET OOydeHMs] B CTaplled IIKoje, a
AJIEMEHTHI JIOTUKHU BKIIFOYAIOTCS B COAEPKAHUE BCEX HA3BAHHBIX BBILIE KYPCOB.

B yueOHOM mtane Ha n3ydenune mareMmatuku B 10—11 kmaccax oTBoautes 5
y4eOHBIX YacOB B HEJIeT0 Ha 0230BOM YPOBHE B TEUEHHE KaXKJOT0 Tojia O0y4eHUs,
Bcero 340 yyeOHBIX 4acoB, U 8§ yueOHBIX YAaCOB B HEJENIO B TEUEHUE KAXKIOTO Tojia
oOyueHus, Bcero 544 yqeOHBIX 4acoB.

I[TJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YUEBHOI'O
IMPEIAMETA «MATEMATUKA»

OcBoenne yueOHOro mpeamera «MaTemMaThkay JOHKHO OOECIeYnBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHuUsl CICAYIOMIMNX JIUYHOCTHBIX,
METamnpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAaMMbI Y4EOHOro TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITCS:

I'paxk1anCcKOE BOCIIUTAHUE:

COPMUPOBAHHOCTBIO ~ TPAXKJIAHCKOM  MO3MLIMKM  OOydarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOIO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TpaxkIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCHl U 1p.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[laTpuoTHyecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNCKOM Ipa’kAaHCKOW UJICHTUYHOCTU, YBAKCHUS
K IPOIUIOMY U HACTOSIIIIEMY POCCUHCKON MAaTeMaTHKH, HEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXEHUAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K KCHOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTrMX HayKax, TEXHOJOTHSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyyILErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILLIEHHWEM K MUPY, BKIIOYAsl 3CTETHKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUECKUM aCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEMaTHUYECKHE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTD); (bu3HIecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-0370POBUTEITHHON
NeSATEITHLHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM IIEHHOCTH TPYIOIIO0MS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU MKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPHUPOJHON U COIMATBLHOM
Cpelbl, OCO3HaHWEeM TJ00adbHOIO XapakTepa HSKOJOTHYECKHX MpoOlieMm;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JaCTH  OKpY’)KAIOMICH Ccpeapl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsT OKPYKAIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS ¥ 3HAYUMOCTH IS Pa3BUTHS I[MBUJIN3ALMU; OBIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIEN0BATENbCKYIO JAESITEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATHI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHS TPOTPAMMBl y4eOHOTO IpEeaMeTa
«Marematuka XapaKTepPU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMHU
JEUCTBUSIMH, YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

1)  VYHuBepcaJbHbIe  [O3HABaTCNbHBIC  JCHCTBHSA,  00ECIEUHBAIOT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IPOIECCOB OOydYarOMMXCS (OCBOCHUE
METO/JIOB  TIO3HAHUSA  OKPYXKAIOIIEr0  MHpa; MNPUMEHEHHE  JIOTUYECKHUX,
MCCJIEIOBATENLCKUX OTIEpallnii, yMEeHUM paboTaTh ¢ HHGOPMAIIUEH).

bazoBrble nornueckue AeUCTBUS:

— BBIBJISITh M XapaKTepu30BaTh  CYIIECTBEHHbIE  IPU3HAKU
MaTeMaTHYeCKnX  OOBEKTOB, TIOHSATHUH, OTHONICHHA  MEXKIY
MOHATUAMU; (POPMYJIMPOBATH OMPEICICHUS MMOHATHH; YCTaHABIUBATDH
CYIIECTBCHHBIM  TPHU3HAK  KJIacCU(PUKAIMK, OCHOBAHUSA  JJIA
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJUMOI0 aHAIU3A;

— BOCTIPUHUMATh, (POPMYIHUpPOBaTH W MPEOOPa30BHIBATH CYKICHUS:
YTBEPAUTEIIbHBIE U OTPHIIATENIbHBIC, CANHUYHbBIC, YACTHBIC U OOIIIHE;
YCIJIOBHBIC;

— BBIBJISITh ~ MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
pOTUBOpeUHs B (paKTax, MaHHBIX, HAOMIOMCHUSX W YTBEP)KICHUSIX;
npemjiaraTh KPUTEPUHM JJI  BBIABIICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;

— JIeJIaTh BBIBOJIBI C MICTIOJNB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U



WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

— MPOBOJIUTh  CAMOCTOATENIHO  JOKA3aTeNbCTBA  MAaTEMAaTUYECKUX
yTBEpXKJEHUU  (OpsAMble W OT  MPOTUBHOTO), BBICTPAUBAThH
apryMeHTaIuo, IPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI;

— 00OCHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIbI;

— BBIOMpATh CIOCO0 pelieHrs y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs], BhIOUpaATh HauOoyiee MOIXOAUIUN C Y4ETOM
CaMOCTOSITENIHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbie nccienoBaTebcKkue ACHCTBUS:

— HCTOJB30BAaTh  BOMPOCHI KaK HCCIEAOBATEIbCKUNA  MHCTPYMEHT
Mo3HaHUs; POPMYITUPOBATH BOMPOCHI, (PUKCUPYIOIINE MTPOTUBOPEUHE,
npoOiieMy, yCTaHAaBIMBAaThb HCKOMOE M JaHHOE, (HOPMUPOBATH
THIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMI0, MHEHHE,

— MPOBOAWTH  CaMOCTOSITEBHO  CIUIAHMPOBAHHBIM  JKCIEPUMEHT,
UCCIIEJOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEKTa, SIBJICHMS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

— CaMOCTOSITENIBHO ~ (pOpMyJIUpOBaTh OO0OOLIEHUS U  BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHMS, NCCIIEIOBAHUS, OIICHHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIBUTATD
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

PaboTa c undopmariueii:

— BBIABJISITh  ACUIIUTH WHGOPMAIUKN, JaHHBIX, HEOOXOJUMBIX IS
OTBETa Ha BOMPOC U VISl PEIICHUS 3a1a4H;

— BBIOMpaTh HMH(OpPMAIMIO U3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHaAJIM3UPOBATh, CHCTEMAaTHU3HPOBATh U WHTEPIPETUPOBATH
MH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHS,

— CTPYKTYypUpOBaTh HMHQPOPMAINIO, MPEACTaBIATh €€ B Pa3TUYHBIX
dbopmax, WILTIOCTPUPOBATH TPpadhUUECKH;

— OIIEHMBAaTh  HAAGKHOCTh  HMHPOPMAIIMM  TIO  CAMOCTOSATEIHHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHuBepcaJdbHble KOMMYHHKATHBHBIC JICWCTBHS, O0OCCICUYHBAIOT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYAIOIINXCS.
OO0uienue:

— BOCIPUHUMATh U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBHUSIMU U TICJISIMH OOIICHMS;

— SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJy PEIICHHsS 3a]adH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YIIbTAT;

— B X0JIe OOCYXKJIEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY O0OCYX IaeMOil
TEMBI, MPOOJEMBbI, pelraeMod 3aJauyd, BBICKAa3bIBATh  HUJEH,
HaIleJICHHBIC HA TIOUCK PEIICHUS;

— COTIOCTaBJISITh CBOM CYXKJICHHUS C CYXJACHUAMU APYTUX YYaCTHHUKOB



auanora, OOHapy>KMBaTh Pa3INure U CXOACTBO MO3UIIMIA;

— B KOpPpeKTHOH Qopme QOopMyIUpOBaTh pPa3HOINIACHS, CBOH
BO3PaKCHUS;

— MPENCTaBIATh  PE3yNbTAaThl  pEHICHHs]  3aJadd, OSKCICPUMEHTa,
WCCJIETOBaHMSI, IPOEKTA;

— CaMOCTOSITENIbHO BBIOUPATh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad
NPE3CHTAUN U 0COOCHHOCTEH ayTUTOPHUH.

CoTpyIHUYECTBO:

— MOHWMATh W  UCIOJB30BaTh TPEUMYIIECTBA KOMAaHIHOH W
WH/IMBHUIYAJIbHON paOOTHI P PEIICHUH yUYeOHBIX 3a/1a4;

— NPUHUMATh  IeJIb  COBMECTHOW  JI€ATEIbHOCTH, IUIAHUPOBATH
OpraHU3allMI0 COBMECTHOM paloThl, pacnpenensaTh BUIbl padoT,
JOTOBapUBaThCsA, OOCYXKJIaTh IpoOLlECC W  pe3yiabTaT paboThI;
00001maTh MHESHHUS HECKOJIBKHX JTIOACH;

— y4acTBOBaTh B TpYNIOBBIX (opmax paboTel (oOcyxkaeHus, 0OMeH
MHEHHH, «MO3TOBbIE LITYPMbI» U UHBIE);

— BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS C
APYTUMH YJieHAaMH KOMaHJbl; OLIEHWBAaTh KA4eCTBO CBOETO BKIAJa B
OOIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM Y4aCTHUKAMU

B3aMMOICUCTBUSL.
3) YHuBepcaIbHbIE pETyISTUBHBIE JICHCTBUS, 00€ecIeunBarOT
(GbopMUPOBAHUE CMBICIOBBIX YCTAHOBOK Y dKU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzanusi:

— COCTaBJISITh IUIaH, AJITOPUTM pEIIEHUs 3aJadyd, BbIOMpaATh CHOCOO
pelieHruss ¢ y4€TOM HMEIOIIMXCS PECYpCcOB U COOCTBEHHBIX
BO3MOJKHOCTEM, AapryMEHTHpPOBAaTb U KOPPEKTUPOBATH BapHUaHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIB:

— BJIaJIETh HaBbIKAMHM TO3HABATEJIbHOM pedieKcur Kak OCO3HaHUS
COBEpPUIAEMBIX JIEWCTBUA W  MBICIUTEIBHBIX IPOLIECCOB, HX
pe3yJIbTaToB;

— BJIQJIETh CHOCOOAMHM CaMOMPOBEPKH, CaMOKOHTPOJI Ipolecca Hu
pe3yJbpTara peleHnst MaTEMaTUIEeCKOM 3a1auu;

— NPEABUAETh TPYIAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTBH IIPU PELICHUU
3a1a4l, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAWJIEHHbIX OIIMOOK, BBISIBICEHHBIX
TPYAHOCTEH;

— OLIEHMBATh COOTBETCTBUE pe3yibTaTa IEJH U YCIOBUSIM, OOBACHSTH
IIPUYUHBl  JOCTHXKEHUS  WIA  HENOCTW)KEHUS  pe3yJIbTaTOB
JesITeIbHOCTH, HaXOJIUTh OMIMOKY, NaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

[TPEAMETHBIE PE3VJIbTATHBI
[IpeameTHbIe pE3ynbTaThl OCBOEHHUS padOvYel CHUHXPOHU3MPOBAHHOW pabouei
IIPOrpaMMBbl 10 MaTeMaTUKe npeacrasieHsl s 10-11 kmaccoB B paMkax KypcoB



«Anredpa 1 HayaJla aHAIU3ay.

CUHXPOHU3UPOBAHHASA ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» AJI BASOBOI'O U
YTJIYBJIEHHOI'O YPOBHEN
HEJIN NU3YUEHNUA YUYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MareMaTH4eCKOro aHaiu3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMbBIX B MPOTPaMME CTapuiedl IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y [UIsl HM3YYEHHS BCEX
€CTECTBEHHOHAYYHBIX KYpCOB, a C JIPYroi CTOPOHBI, (POPMHPYET JIOTUYECKOE H
a0CTpAaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAMMOM JUJIsi OCBOCHHS
uH(GOPMATUKHU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCLUUIUIMH. B
paMKax JaHHOTO Kypca Yydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW  HAayKH, KoTopas (OpMyJuMpyeT CBOM  JIOCTHKEHUS B
MaTeMaTU4ecKoil opme.

Kypc anreGpsl 1 Hauan MaTeMaTUYECKOTO aHaJIn3a 3aKJIaJbIBAET OCHOBY JJIS
YCIIEIIHOTO OBJIAJCHUSI 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUHM, IOHWMAaHUS
OCHOBHBIX TEHJICHUUH Pa3BUTHUS Y3KOHOMUKH U OOIIECTBEHHOW U3HU, MO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX I JaJbHEWUIIETo OOpa3oBaHMsI U B IOBCEIHEBHOU
KU3HU. B TOke Bpems oBiazeHue aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMHU
KOHCTPYKIUSIMA aJreOpbl M MaTEMaTUYECKOrO aHalld3a pa3BHUBAET YMEHHUE
HaXOJUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBATH  HMCTUHHOCTb,  JIOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xozme u3yueHus kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHAIM3a»
yyallhecss  MOJy4YaloT  HOBBIM  ONBIT  PELICHHUS  OPUKIAJHBIX  3a7ady,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEPHpPETallud  TOJYYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NIpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUUECKUMU OTKPBITUSMHU U UX aBTOPAMM.

Kypc obmnanaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbIH Marepuai, CIocOOCTBYIONIUN (OpMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaKk M 4epe3 cneuuduky ydyeOHOW AesTeIbHOCTH,
TpeOyroleld MPOJIOKUTEIbHON KOHIIEHTPAlMM BHUMAHMS, CaMOCTOSITEIBHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3ybTar.

B ocHoBe Metomuku oOydeHus anreOpe M HayajlaM MaTeMaTHYecKoro
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B ctpykrype Kypca «Anredbpa v Hayajga MaTEMAaTUYECKOTO aHATU3a» MOXKHO
BBIJICJIUTh  CIEAYIOIIME COJEpKATEIIbHO-METOANYECKHe JIMHUK: «Yucia u
BBIYHCIICHUS», «DYHKIUU U Tpadukmn», «YpaBHEHHs] U HEpaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTHKa». Bce OCHOBHBIE
COJIEP>KATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOyueHusi B CTapllueil IIKoJie, €CTECTBEHHO JOMOJHSSA IpYr ApPyra M MOCTENEHHO
HACBIIIASICh HOBBIMU TEMAaMHM U paszenaMu. MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO



JTAHHBI KypC SBJISETCS HWHTETPATUBHBIM, TIOCKOJBKY OOBenuHAEeT B cebe
coJlep)KaHME HECKOJIbKUX MAaTeMaTUYeCKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATUUYECKUN aHAIN3, TEOPHS MHOMXECTB, MaTEeMaTH4YeCKas
jgoruka u Ap. Ilo Mepe Toro kak ydyamimecs: OBIaJeBalOT BCE 0oJiee HMIMPOKUM
MaTeMaTUYeCKUM alllapaToM, y HHUX TOCleqoBaTelbHO (opMUpyeTCs U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENIb PEaJbHON
CUTyallud, PUMEHATh 3HAHUS, MMOJYUYCHHbIE IPU W3YyUYECHHUH Kypca, JUJIs PELICHHS
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MAaTeMaTH4YEeCKOW 3ajadd, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHO-METOAUYECKas JIMHUS «Hucaa U BBIUKCICHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH mikoJjie. B crapuieil mikoiie Ha 0a30BOM YpPOBHe 0c000€
BHUMaHUE yjaeusieTcss (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIONINX B Ce0sl MCIIOJIb30BAHUE PA3IUYHBIX (OPM 3aMKCH JEHCTBUTEIHLHOTO
4yyuciaa, YMEHUE PAMOHANIBHO BBIMIOIHATH JCUCTBUS C HUMHU, JE€JaTh MNPHUKUIKY,
OlICHMBaTh pe3yibrar. OOyuaromuecss TMOJIy4YaloT HaBBIKM MPUOIMHKEHHBIX
BBIYUCJICHUW, BBIMOJHEHUS ACHCTBHUI C YUCIaMU, 3alIMCAHHBIMH B CTAHIAPTHOMU
dbopme, HCMOIB30BAHMUS MATEMAaTHYECKUX KOHCTAHT, OIICHUBAHUS YHUCIOBBIX
BBIPAKCHU M.

Ha yray6ieHHoM ypoBHe 0co00€ BHMMAaHME YAENIAETCA (POPMUPOBAHUIO
HABBIKOB PAIIMOHAJBHBIX BBIUYMCIEHUM, BKJIIOYAIOIIUX B €0 HCIOIb30BAHUE
paznuyHbIX (OpM 3alMCH 4YHUCIA, YMEHHUE [eJaTh NPUKUIKY, BBINOJIHATH
NpUOJIMKEHHBIE BBIYMCIICHUS, OLICHMBATh YMCIOBBIE BBIPAXEHMs, padbOTaTh C
MaTEeMaTUYECKUMH KOHCTAHTAMH. 3HAKOMBIE YYalIUMCSl MHO>KECTBA HATYpalbHBIX,
LEJbIX, PAalMOHANBHBIX M JEHCTBUTEIBHBIX YHUCEI JOMOJHSIOTCS MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJayd M OIepaluu: JeJIeHHE Halenlo,
ONEPUpPOBAHUE OCTaTKaMH Ha MHOXECTBE UEJIbIX YHCeN; 0coOble CBOMCTBA
paIMOHAIBHBIX M UPPALMOHATIBHBIX YUCEN; apudMETUYECKUE OIepalluu, a TakxKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapsi mocnegoBaTEIbHOMY pACIIMPEHHUIO KPyra HCHOJIB3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS JI1 PEIICHUs Pa3UyHbIX 3a/1ad
dbopmupyeTCcsi TIPeNCTaBICeHUEe O €AMHCTBE MAaTEMaTUKH KaK HayKH W €€ poJid B
MOCTPOEHUU MOJIENIEH PeasbHOr0 MHpa; LIIMPOKO HCIMONBb3YIOTCA 0000UIeHuEe U
KOHKpETH3aIHsl.

JIunust «YpaBHEHUS M HEPABEHCTBa» PEAIM3YeTCs] HA MPOTSHKEHUH BCETO
oOydeHMs] B CTapllieil IIKoJe, TOCKOJbKY B KaxiaoMm paszaene [IporpamMmbl
MPEAYCMOTPEHO pElIeHUE COOTBETCTBYIOIIMX 3ajay. B pesynbrare yyamiuecs Ha
0a30BOM M YIJIy0JIEHHOM YPOBHE OBJIAJICBAIOT PA3IMYHBIMU METOAAMH PELICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TakXe 3ajady,
coepKamux napameTpsl. llomydeHHbIe YMEHUS HIMPOKO HCIOJIB3YIOTCA MpHU
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXKJECHUE HAMOOJBINX U HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTeNbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMupoBaHHe yMEHUN



BBITIOJIHATh ~ pacd€Tsl 10  ¢opMynaMm, MpeoOpa3oBaHus  PANMOHATIHHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIllee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGEeKTUBHbIE WHCTPYMEHTBI [UISI DPEIICHUS MPAKTHUYCCKUX U
€CTECTBEHHOHAYYHBIX 3aja4, HATJISAHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH Kak
SI3BIKA HAYKH.

ConepxxarenpHo-MeToqudeckas JmHUS «DyHKIMM u rpaduKm» TECHO
NEeperIeTaeTCsA ¢ IPYTUMH JIUHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a7aET
MOCIIE0BATEIHLHOCTD W3YYCHHUS MaTepuaa. Nzydenue CTCTICHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs GOpMUPOBAHUIO YMEHHUS BbhIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIEIOBATh TMOJYy4YCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOH coJepKaTelbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHUU
W HABBIKOB, ITO3BOJISIONIUX BBIPAXKAaTh 3aBUCHMOCTH MEXKIy BEIUYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHO. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIMK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHast nuHUs «Hadana mMaTemMaTHUecKOro aHaan3ay» MO3BOJIET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK W MPHUKJIAJTHBIX 3a]1ad,
JIOCTYIIHBIX IKOJbHUKAM, TaK KaK y HUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMA, OMpEAeNiaTh MX HAWOOJBIINE W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TipoiieccoB. JlaHHasi conep)katelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKHUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISIET HAXOJUTh HaWIydlllee peHIeHue B TMPUKIANHBIX, B TOM YHCIIC
COIMAJIbHO-?PKOHOMHYECKHX, 33a/ladyaX. 3HAKOMCTBO ¢ OCHOBaMH MaTeMaTH4YE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KpEaTHBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh IPOSIBICHUS
3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE M MCKYCCTBE. Ydallluecs Y3HAIT O
BBIJIAIONTUXCSI PEe3ynbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOMYeCcKast THHHS «MHOXKECTBA | JIOTHKA» BKJIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYEeCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEeMAaTHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIMNA BCE Pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBSI3bIBAIOT pPa3HbIE MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO nmaTh
BO3MOXXHOCTh  INKOJIBHUKY  TIOHUMATh TEOPETUKO-MHOXXECTBEHHBIN  SI3BIK



COBPEMEHHOW MAaTEMaTUKH U HCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM IPU3HAKOM MaTEMaTUKU KakK HayKH CIeAyeT IIPU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBaHMM U CIEAOBAaHHUE OIpPEACIEHHBIM
paBuiaM  IOCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
YYaIUXCS, MO3BOJSIET UM CTPOUTH CBOM PACCY’KIEHUS Ha OCHOBE JIOTMYECKHX
paBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUS.

B kypce «Anrebpa m Hayajza MaTeMaTHUYECKOIO aHAJIM3a» MPHUCYTCTBYIOT
OCHOBBI MAaT€MaTHUYE€CKOr0 MOJEIUPOBAHUS, KOTOPBIE MPHU3BAaHbI CIIOCOOCTBOBATH
(GOpMUPOBAHMIO  HABBIKOB  IOCTPOEHHUS  MOJENEH  pealbHbIX  CHUTYalluH,
MCCJIEIOBAHMS 3TUX MOJEJIEH C MOMOIIBIO allapara aredpbl U MaTEMaTUYECKOTO
aHaIKM3a, UHTEPIPETALNU MOTYYEHHBIX Pe3yibTaToB. Takue 3ajaHusl BIUIETEHBI B
KaXIbpl K3 pa3fenoB [Iporpammbl, MOCKOJNBKY BECh MaTepual Kypca MIHUPOKO
UCIIOJIB3YETCSl JUIsl pEUIeHUs MPUKIAIHBIX 3a1ad. Ilpum pemieHun peansbHBIX
IPAKTUYECKUX 3aJ]a4 y4yalluecs pa3BUBAIOT HAOJI01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HUCIOJIb30BaTh AaHAJIOTUI0, 0000UaTh U
KOHKPETU3UPOBaTh IMpodsieMy. JlesaTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB
pelIeHus MPUKIIAJHBIX 3a7a4 OPraHUu3yeTCsl B IPOLIECCE U3YUYEHHsSI BCEX TEM Kypca
«Anrebpa 1 Havyajla MaTEMAaTUYECKOTO aHaJIN3ay.

CornacHo yuebHOMy IulaHy B 10 kimacce wu3ydaercss Y4YeOHBIM Kypc
«Anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHalin3a», KOTOPBIM BKIIOYAET B ceOs
CIIEIyIOLIME OCHOBHBIE pa3lenbl coaepxaHus: «Yuciaa U BBIYMCICHUD,
«YpaBHeHHs] M HepaBeHCTBa», «@PyHkuuu U  rpadukm», «Hauana
MaTEMaTUYECKOT0 aHaIn3a», « MHOKECTBA U JIOTHKa.

B y4yeOHOM MiiaHe Ha M3y4YeHUE Kypca ajreOpbl U Ha4aJl MAaTEMAaTHUYECKOrO
aHaM3a Ha 0a30BOM YPOBHe OTBOJIMTCS 2 y4yeOHBIX Haca B HEAEN0, Bcero—o68
y4eOHBIX YaCOB.

Ha usyuyenue yriay0aéHHOro kypca ajnreOpbl M Hadyajl MaTeMaTH4YECKOTO
ananmm3a B 10-11 kmaccax orBoauTcs 4 y4eOHBIX yaca B HENETI0 B TEUCHHUE
Ka)XJ10ro roja o0y4eHus, Bcero — 136 ydyeOHBIX 4acoB.

[JDIAHUPYEMBIE INIPEJMETHBIE PE3VJIbTATBI OCBOEHUA
CHUHXPOHU3MPOBAHHOM ITPOTPAMMABI 3A KYPC 10 KJIACCA
OcBoeHnue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTUYECKOro aHaJIU3ay
Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs JOKHO OOECIEeYUBATH JOCTHKEHUE
CIICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:
ba3oBblii ypoBeHDb
Yucna v BeIYUCIICHUSA
— OnepupoBaTh MOHATUAMH: PANMOHAIBHOE U JCHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOH, MPOICHTHI.
— BumonusaTe  apudmeTHUecKkue omnepanud ¢ palMOHAIBHBIMUA U
NEeUCTBUTEIBLHBIMU YUCIIAMHU.
— BoImonHAT,  TpUOIMKEHHBIE  BBIYUCICHUS, MCIOIB3Yys IIpaBUiia
OKpYTJICHUsI, IeJIaTh MPUKUKY U OIIEHKY pe3yJibTaTa BEIUMCICHUI.
— OnepupoBaTh MOHATUSMH: CTEMEHb C IEJNbIM  ITOKa3aTeseM;



cTaHmapTHas (opma 3amucu JIEHCTBUTENBHOTO YHMCIA, KOPEHb
HATypaJbHOW CTENEHW; MCIOJb30BaTh MOAXOAANIYI0 (HOpMy 3amucu
NEUCTBUTENBHBIX YHUCEN JJIsI PELICHHS NPAKTUYECKUX 3a1ad MU
PEACTABICHUS TAHHBIX.

— OnepupoBaTh NOHIATUSAMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO
yria; UCHOJb30BaTh 3aMUCh MPOU3BOJBHOTO yria 4yepe3 OOpaTHbIC
TPUTOHOMETpHUECKHUE QYHKIIUH.

YpaBHEHUS U HEPABEHCTBA

— OnepupoBaTh MOHATHUAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO;
LEJI0€, palHOHAJIbHOE, MUPPALUOHAIBHOE ypaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

— BrinonusaTe npeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUA U
penars TPUrOHOMETPUYECKUE YPABHEHHSL.

— BrInonHsATh npeoOpa3zoBaHus LEJNbIX, palOHANIbHBIX u
HMppalMOHATIBHBIX BBIPAKEHUN M pellaTh OCHOBHBIC THUIIBI IENbIX,
palMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB.

— IlpuMeHsaTh ~ ypaBHEHUST W HEPABEHCTBA  JUIA  PEIICHHS
MaTEeMaTUYECKUX 3a7a4 W 3a7a4 U3 Pa3IMYHbIX 00JlacTed HAyKH W
pEAIbHOM KU3HMU.

— MogenupoBaTh peanbHbIE CUTyalluu Ha SI3BbIKE alnreOpbl, COCTABIISTH
BBIPDAKEHMS, YpaBHEHHUs, HEPABEHCTBA [0 YCJIOBHUIO 3a/1ayH,
UCCJIE0BAaTh IMOCTPOEHHBIE MOJENIHW C HCIOJIb30BAaHUEM ammapara
anreOphl.

@yHKIMU U TpadUKu

— OnepupoBaTh MNOHATHAMH: (YHKUHSA, CHOCOOBI 3aJaHusl (PYHKIUH,
00JIacTh ONpeAeNICHUs W MHOXKECTBO 3HAYeHUH (YHKIUHU, Tpaduk
GbyHKIIUY, B3aUMHO 00paTHbIE (QYHKIIUH.

— OmnepupoBaTh MOHATUSAMU: YETHOCTh W HEUETHOCTH (DYHKIUU, HYJIH
(yHKUIMU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

— Hcnonw3oBarh rpaduku QyHKIUHN I PEIICHHs] YPaBHEHU.

— Ctpouth U uuTath rpaduKd JTHUHEHHOW (QYHKIUH, KBAAPATUYHOU
GyHKIIUU, CTENIEHHON (PYHKITUU C TIEJTBIM MTOKa3aTeIIeM.

— Ucnonws3oBarh rpaduku GyHKIMNA IS UCCIIENOBAHUS MPOILIECCOB U
3aBUCUMOCTEHN MU PEIICHUH 3a]a4 U3 APYTUX y4eOHbIX IPEIMETOB U
peanbHOM KU3HM;, BbIpAXaTb (OpMyJaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH.

Hayana maremaTrueckoro aHanusa

— OnepupoBaTh MOHATUAMHU: MOCIEIOBATEIBLHOCTD, apupMeTHYeCcKas U
re€OMETpUYECKast IPOrPECCUM.

— OnepupoBaTh MOHATUSIMH: OECKOHEUHO yObIBaIOIIasi FreOMETpUUYECKast
mporpeccusi, CyMma OCECKOHEUHO YyObIBalOIIEH TIeOMETPUUYECKOM
IPOrPECCHH.

— 3ajaBaTh MOCJIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU

— Hcnonp30BaTh CBOMCTBA IMOCJIENOBATEIIBHOCTEN W MPOTPECCHUM IS



pELIeHMs pealibHbIX 3a/1a4 NPUKIAJHOIO XapaKTepa.
MHoO»xecTBa U JIOTUKA
OneprpoBaTh NOHATUSMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

— Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl OMUCAHUS
peaNbHBIX NPOLIECCOB M SBJICHHUM, NMPU PELICHUH 3a7ad U3 OPYTUX
y4eOHBIX MPEIMETOB.

— OnepupoBaTh MOHATHUSAMH: OIpPENEIEHUE, TEOpEMA, CIIEACTBUE,
JIOKa3aTeIbCTBO.

Yriay0jeHHbIi YPOBEHb
Uucna v BEIYUCICHUS

— CBOOOJHO  OMEpPUPOBATH  MOHATUSMU:  PAUOHAIBHOE  YHUCIO,
OeckoHe4Hasi Tmepuoaudeckas ApoOb, MPOIEHTHI, HPPalMOHAIBHOE
YHUCJI0; MHOKECTBA PALIMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI; MOYJIb
JIEUCTBUTEIILHOTO YHCJIA.

— IlpuMeHnsTh 1poOU M MPOLEHTHI JJI PELICHUS MPUKIAIHBIX 337a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUUN U PEaTbHOW KU3HH.

— IlpuMensaTh TPUOTMKEHHBIE BBIUKUCICHUS, MpPaBUJA OKPYTJIEHUS,
NPUKHUIKY U OLICHKY PE3yIbTaTa BIYMCICHUMN.

— CB0OOOJIHO OmepUpPOBaTh MOHSATUEM: CTENEHb C LIEJbIM IOKAa3aTeNIeM;
MCIIOJIb30BaTh MOAXOJAILYI0 (OPMY 3alKMCH JEUCTBUTEIbHBIX YUCEN
JUTSl peIEHUs] TPAKTUYECKUX 334 U MPEACTaBICHUS JaHHBIX.

— CB0OOOJHO OMEpUpPOBaTH MOHATHEM: aApUPMETUYECKHA KOPEHb
HaTypaJIbHOM CTENIEHHU.

— CBOOOIHO omepupoBaTh MOHATHEM: CTENEHb C PalUOHAIbHBIM
MIOKA3aTEeJIEM.

— CB0OOIHO OmMepupoOBaTh MOHATUSAMU: JIOTapU(pM UHUCHA; JECITUUHBIC
Y HaTypaJbHbIE JIOTApU(MBI.

— CB0OOOJHO OmNEepupoBaTh MOHATHUSMHU: CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC YMCIIOBOIO ApryMEHTA.

— OnepupoBaTh MNOHSITUSMH: APKCUHYC, ApPKKOCUHYC W apKTaHIEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHEHUS ¥ HEPABEHCTBA

— CBOOOJHO  OMEpPUPOBATH TMOHATUAMH: TOXKIECTBO, YpaBHEHUE,
HEPABEHCTBO, PABHOCHJIbHBIE YPABHEHUS W YpPABHEHUSI-CIICJCTBUS;
PaBHOCUJIbHBIE HEPABEHCTBA.

— IIpuMeHsTh pa3uyHble METOJIbI PELIECHUsI PAIMOHAIIBHBIX U IPOOHO-
pAllMOHAJIBHBIX YPAaBHEHHM; MPUMEHSITh METOJl HMHTEPBAJIOB JJIs
pELIeHUs] HEPABEHCTB.

— CBoOOIHO  omepupoBaTh IMOHATHUSIMU: MHOTOUWIEH OT  OJHOU
NEePEeMEHHOM; MHOTOWIEH C MeJbIMU Kod(dduimeHTamu, KOpHH
MHOTOWJICHA; MPUMEHATH JEJeHHEe MHOrO4YJeHa HAa MHOTOWIEH C
OCTaTKOM, Teopemy besy u teopemy Buera miis pemienus 3aaay.

— CB0OOJHO OMEPUPOBAThH MOHATUSIMH: CUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMPEACNIHUTENIb MATPUIBl 2 X 2 W €ro reoMEeTPUYeCKHUil



CMBICJI; HCIOJIb30BaTh CBOWMCTBa ompenenurens 2 X 2 mid
BBIYMCIICHUS €r0 3HAYEHUS, IPUMEHATh ONPEACIUTENU ISl pelieHUs
CUCTEMBI JINHEWHBIX YPaBHEHUI; MOJIEJIUPOBATh peajbHbIe CUTyalluU
C TMOMOIIBI0 CHUCTEMbl JIMHEWHBIX YypaBHEHWH, UCCIEeI0BaTh
MOCTPOEHHBIE MOJIEM C TOMOIIBI0 MAaTPHUIl W ONpEeIeTUTENeH,
UHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yIbTaT.

— Hcnonb30BaTh CBOMCTBA JEUCTBUN C KOPHSAMHU JJIs TIpeoOpa3oBaHUs
BBIPAKEHUU.

— BrmonusaTe mpeobpa3oBaHUS YUCIOBBIX BBIPAKECHHM, COIEPIKAIINX
CTEINEHU C pallMOHATIBHBIM IMOKa3aTeJIEM.

— Hcnons3oBarh  cBoiicTBa  jiorapudmMoB I MpeoOpa3oBaHUs
Jorapu(MUUECKUX BbIPAKECHHM.

— CB00OOIHO OTEPUPOBATH MOHATUSIMU: UppalvoHaIbHbBIE,
MOKa3aTelibHble W JIorapu(PMUYECKHEe YpPaBHEHUS, HAXOIUTh UX
pelIEHUs C MOMOIIBIO PABHOCUJIBLHBIX MEPEXOJ0B WM OCYIIECTBIISISA
IIPOBEPKY KOPHEM.

— [IpuMeHAT,  OCHOBHBIE  TPUTOHOMETpUUECKHE  (POpMYJIBl  JId
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKCHHM.

— CB00OOIHO ONEpUPOBATh MOHSATUEM: TPUTOHOMETPHUECKOE
ypaBHEHHE; NPUMEHATh HEOO0Xoaumbie (OPMYNBI ISl  PELICHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH.

— MogenupoBaTh peajbHbIE CUTyallud Ha A3bIKE anreOpbl, COCTaBISAThH
BBIpA)KEHUSA, YpPaBHEHMS, HEPABEHCTBA II0 YCIOBHUIO 3aJayH,
UCCIIE0BAaTh TMOCTPOCHHBIE MOJIEIM C HCIOJb30BAHUEM ammapara
anreOphl.

OyHKIMHU U Tpaguku

— CB0OOOJTHO OMEpPUPOBATH MOHATUAMH: (PYHKIUS, CHOCOOBI 3aaHUS
(yHKUMY; B3aMMHO OOpaTHble (QPYHKUMHU, KOMIO3ULMS (YyHKLUNT;
rpaduk (YHKIUU; BBIMOJHITh JJIEMEHTApHbIE MPeoOpa3oBaHU
rpa@ukoB QyHKIHA.

— CBoOOHO oOmepUpoOBaTh TMOHATUSMU: O00JACTh OMNpEIETCHUsl U
MHOXXECTBO 3HA4YeHMH (YHKIUU, HYIU GYHKIAA, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

— CB00OOJHO OTEpUPOBATH MOHATUAMU: YETHBIC U HEUETHBIC (DYHKIIUH,
nepuoandeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTU (PYHKIIMH,
MaKCUMyMbl U MHUHUMYMBbI (DYHKIIMU, HAuOOJIbIlIee U HAaUMEHbIIICE
3Ha4YeHUe (PYHKIIMU Ha POMEKYTKE.

— CBoOOHO omepupoBaTh TOHSATUSAMH: CTENEHHas (QyHKUOUS ¢
HaTypaJbHBIM U TEJIBIM TIOKa3arenieM, rpaduK CTENEeHHON (YHKIIUU C
HaTypaJbHBIM M IIEJIBIM TOKa3zaTesieM; rpaduk KOpPHS N-O0M CTETICHH
Kak (DyHKIIMA OOpaTHOM CTENIEHU C HATYPAIbHBIM MTOKA3aTEIIeM.

— OmnepupoBaTh TOHATHSAMHU: JIMHEHHAs, KBaJpaTU4YHas W JPOOHO-
TuHeWHas (YHKIWU; BBIMNOJHITH 3JIEMEHTAPHOE HCCIEIOBAaHUE U
OCTPOEHUE UX IPAPUKOB.



— CB00OOIHO OTEpUPOBATh  TOHATHUSIMHU: MmoKazaTeibHasT U
norapudmuueckas GyHKIIUU, UX CBOWCTBA M IPa(HKHU; HCIIOIH30BAThH
UX rpaduKu 1S perieHns ypaBHCHHIA.

— CBOOOTHO ~ oOmepwpoBaTh  TOHATHUSAMHU:  TPUTOHOMETPHUYECKAS
OKPYXXHOCTh,  OMNpPEACIICHHEC  TPUTOHOMETPUYECKHX  (YHKIIHHA
YHCIIOBOTO apryMEHTA.

— Hcnonw3oBarhk rpadukn QyHKIUNA IS UCCIIEIOBAHUS IPOIECCOB U
3aBHCHMOCTEH TIpH PEIICHUH 33734 U3 APYTUX YICOHBIX MPEIMETOB U
pEaIbHON JKW3HHW; BBIpAXaTh (OPMYyJIaMHd 3aBUCHMOCTH MEXIY

BEJIMYMHAMU.
Hauana MmaTemaTtnieckoro aHajmsa

— CBoOoiHO ~ omepupoBaTh ~ NOHATUSIMH:  apudmernyeckas |

reOMeTpUYECKast porpeccus, OECKOHEYHO yObIBaroIas

F€OMETPHUYECKAST MPOTPECCUST; TUHEUHBIN U SKCIIOHCHIIMAIIBHBIN POCT,
(dopMyIia CII0KHBIX MTPOLIEHTOB; UMEThH MPECTABICHNE O KOHCTAHTE €.

— Hcnonb30BaTh TmpOTrpeccH Ui PEIICHUS  peajbHBIX  3a1ad
MPUKJIAJHOTO XapaKTepa.

— CB0OOOJIHO OmEepUpPOBaTh MOHATUAMU: MOCIEI0BATENBHOCTD, CIIOCOOBI
3aJlaHUsl TOCJIEIOBATENIbHOCTE, MOHOTOHHBIE U OTpPaHUYCHHBIC
MOCIIE0BATEIHLHOCTH; MOHUMATh OCHOBBI 3apOKICHUS
MaTEeMaTHYECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEUYHO MAaJIbIX.

— CB00OOHO OTIEPUPOBATH MOHATUSAMH: HETIPEPHIBHBIC (YHKIIUH, TOUKU
paspsbiBa rpaduka GyHKIUNA; aCUMITOTHI rpaduka QyHKIUH.

— CB0OOIHO orepupoBaTh TOHATHEM: (GYHKIUS, HENpepbhiBHAsS Ha
OTpe3Ke; MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX MYHKIUN I pelIeHUs
3azay.

— CB00OOHO OTIEpUPOBATh MOHATHAMU: TIEpBasi U BTOpas MPOW3BOIHBIC
(GyHKUMHU, KacaTelbHas K rpaduKy (QyHKIHIH.

— BoruncnaTe MpoW3BOAHBIE CYMMBI, IPOW3BEICHUS, YacCTHOTO U
KOMITO3UIIMM JIBYX (YHKIIMM; 3HATh MPOU3BOJHBIE AIIEMEHTAPHBIX
GYHKITUH.

— Hcnons30Bath reoMeTpruecKuil M (PU3UYECKUN CMBICI MPOU3BOTHOM
JUTS pelIeHus 3aad.

MHoOK€ecTBa U JIOTUKA

— CBOOOIHO OMEpUPOBATh MOHITHSIMH: MHOXKECTBO, OINEpaldd Haj
MHO>KECTBaMH.

— Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jjisl OMHCAHUS
peabHBIX TPOIECCOB U SIBIICHWUH, MPU PEHICHUH 3a7a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB.

— CB0OOOHO  oOmepupoBaTh TOHATHIMHU: OMpEICICHUE, TeopeMma,
ypaBHEHHUE-CIEJICTBUE, CBOWCTBO  MaTeMaTHYECKOTO  OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

[INIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHU A
CHUHXPOHM3MPOBAHHON ITPOTPAMMGBI 3A KYPC 11 KJIACCA



OcBoenune yueOHOTo Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO aHAIIN3a»
Ha YpOBHE CpeaHero oOuero oOpa3oBaHMs AOHKHO OOecneuyMBaTh JTOCTHIKEHUE
CJIEIYIOIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:
ba3oBblil ypoBeHb
Yucna u BEIYUCIICHUSA
— OmnepupoBaTh MOHATUAMH: HATypaldbHOE, ILEJIOE YHCIO; HCIIOIb30BaTh
IIPU3HAKH JEITUMOCTH LIEJBIX YUCEl, PA3JIOKEHNUE YUCIIA HA POCTHIE MHOKHUTEIN
JUISL PELLICHUS 3a/1a4.
— OmnepupoBath MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEJIEM.
— OrnepupoBaTh NOHATUSAMU: JOrapudM YHCIIa, AECATUYHBIC U HATYypaJbHbIC
Jorapu(MBbI.
YpaBHEHUS U HEPABEHCTBA
—  IlpumensTp cBoiicTBa cTemeHW Uil MpeoOpa3oBaHMsl  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.
—  BpinonHaTe npeoOpa3oBaHUs BBIPAXKEHHM, COAepKalUUX JorapupMsl;
ONEpPUPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.
—  Haxoauts pemeHus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.
—  OmnepupoBarh NMOHATUSAMHU: CUCTEMA JUHEHHBIX YPAaBHEHUN U €€ PEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELICHUS PAKTUYECKUX 3a1a4.
—  Haxoautp peumeHus npoCTeNINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.
—  MogenupoBaTh peajgbHble CHUTyallMM Ha S3bIKE€ ainreOpbl, COCTaBIATH
BBIPDAKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM anmapara aareopsl.
®yHKIMU U TpaduKu
— OmnepupoBaTh NOHATHUSAMHU: TEPUOIUYECKAsT (QYHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
uccienoBanus GyHKIUMH, 3aJJaHHOM TpaduKoM.
—  OmnepupoBaTh MOHATUSAMU: I'paUKH MOKA3aTENbHOM, JOrapupMUUecKon u
TPUTOHOMETPUUECKUX (YHKUUN; M300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.
—  HM300paxaTh HAa KOOPJAWHATHOMN TUIOCKOCTU T'paUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX IS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUI.
—  Hcnonp3oBarh rpaduxu  (QyHKUMH Ui HMCCIEAOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCIUIUINH.
Havana MaremMaTH4eCcKOro anaimnsa
—  OmnepupoBaTh NOHATUSAMU: HETIPEPbIBHAS (PYHKLINS; TPOU3BOAHAS (DYHKIIUU;
UCITOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.
— Haxoaute  mpou3BOJHBIE ~ BJEMEHTApHbIX  (QPYHKIUH,  BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKITHII.



— Hcnonp3oBaTh  MPOU3BOJAHYIO A HCClenoBaHUS — (QYHKUMHM  Ha
MOHOTOHHOCTh M JKCTPEMYMbI, MPUMEHSTh pPE3yJbTaThl UCCIENOBAHUS K
MOCTPOEHUIO IPAPHUKOB.
—  Hcnonp3oBaTh MPOU3ZBOAHYIO JJIS HAXOXICHUS HAWIYYILIErOo PEIICHUs B
INPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.
—  OnepupoBaTh TOHATUSAMHU: TEPBOOOpa3Hasi W HWHTETrpai; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpalia.
—  Haxoauts nepBooOpa3Hble 37eMEHTapHbIX (DYHKIIHI; BBIYUCIATh UHTErPaj
o ¢popmyne Herorona—JleliOuuiia.
—  Pemarp npukiagHbie 3ajladd, B TOM YHCIE COLUATBLHO-3KOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.

¥Yruy0JieHHBbIH YPOBEHb

Hucna v BBIYUCIEHUS
— CB0O0OOJHO oONEpUpPOBaTh MOHATHUSIMH: HATypaJlbHOE U LEJI0E YHUCIIO,
MHO>KECTBA HATypAJIBHBIX M LENbIX YHCEN; UCIOJIb30BaTh NPHU3HAKHU JCIMMOCTH
uensix yncen, HOJ[ u HOK HarypasibHBIX uncen s pelieHus 3aja4, IpUMEHITh
anroput™m EBkimna.
— CBoOOgHO omepupoBaTh MOHSATHEM OCTaTKa [0 MOAYJIO; 3alKChIBAaTh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS.
—  CB00OOJIHO OmNepUpOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOYKECTBO
KOMIUIEKCHBIX YHCEJl; NPEACTaBIsTh KOMIUIEKCHBIE YWCJa B aireOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIMOJIHATh apu(pMETHUYECKHE ONEepaly ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA
—  CB00oJHO omnepHpoBaTh MOHATUSAMU: HPpPALMOHANIbHBIE, MMOKa3aTeIbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA; HAXOJIUTh WX PEIICHHS € TMOMOUIBIO
PaBHOCHJIBHBIX TIEPEXOOB.
—  OcyuiecTBasiTh O0TOOpP KOpHEW TIPU pPEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS.
—  CB0OOOIHO omnepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHATh  HEoOXOAuMble  (OpMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
—  CB00OJIHO OmnepUpoOBaTh MOHATUSAMM: CUCTEMA U COBOKYITHOCTh YpaBHEHUI
U HEpPaBEHCTB; PABHOCUJIbHBIE CHUCTEMbl M CHUCTEMBbI- CIEIACTBUS; HAXOIUTh
pelIeHus CHUCTEMbl W COBOKYITHOCTEH  pallMOHANbHBIX, HPPAIMOHAIIbHBIX,
MOKAa3aTeJIbHbIX U JIOrapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB.
—  Pemars palMOHAJIbHEBIE, UPpALMOHAJIBHEIE, IIOKa3aTelIbHbIE,
jJorapuMuyecKkue UM TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiep Kallye MOAYJIU U apaMeTphl.
—  IIpumensts rpaduueckre METOIBI JUIsl PEIICHUs YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 ¢ napaMmeTpamu.
—  MogenupoBath peanbHble CUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCJOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmaparta anreopsl,



UHTEPIIPETUPOBATH MOJIYYCHHBIN pe3yNbTaT.

OyHKIMY U Tpaduku

—  Crpoutb rpadukud KOMIO3UIUK (QYHKIHN C TOMOMIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUMU ABYX (DYHKIIMA.

—  Crpoutb reoMeTpuyeckue 0Opa3bl ypaBHEHUH UM HEPABEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH.

— CBoOomHO omepupoBaTh MOHATUAMU: TpaPUKd TPUTOHOMETPUUECKUX
byHKIUH.

—  IlpumensaTs (QyHKIMM 151 MOJCIUPOBAHUS M HCCIEAOBAHUS PeaJbHBIX
MPOILIECCOB.

Hauvana maTematuyeckoro aHnaamsa

— Hcnonp3oBaTh  MPOU3BOJAHYIO s HCcleloBaHUS  (QYHKIMHM  Ha
MOHOTOHHOCTH M SKCTPEMYMBI.

— Haxoauts Hambomnpiiee W HaMMEHbIEE 3HAYCHHUS (DYHKIIMHA HENPEPBIBHON
Ha OTpE3KE.

—  Hcnonp3oBaTh NPOU3BOJHYIO U HAXOKIEHUS HAWIYYIIEro peuieHHs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHYECKUX, 3aJayax, i
OTIpPE/ENICHUS] CKOPOCTH W YCKOpPEHHWsS Tpolecca, 3aJaHHOrOo (QOpMyJod WM
rpapuKoOM.

— CB0OOIHO OTEepUpOBaTh MOHATUAMHU: TEPBOOOpPA3HAasi, ONMpPeneIEHHBIA WHTETpa;
HAXOJIUTh MEPBOOOpPA3HBIC JIEMEHTAPHBIX (YHKIUNA W BBIYUCISTH WHTETPAl I10
dbopmyne Heiorona — Jleitbuuiia.

— HaxoauTh miomaay niaockux Guryp 1 00bEMBbI T€J € MOMOLIBIO UHTETpaIa.

— Wmerp mnpencrtaBieHne O MaTeMaTMYECKOM MOJEIMPOBAHMM Ha TpUMEpE
COCTaBJICHUS TU(PPepeHIINATbHBIX YPAaBHEHUN.

— Pematp mpukiamHele 3amaud, B TOM YHCJE COIMAIbHO-’KOHOMHYECKOTO H
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.

COAEPXAHUE YUYEBHOI'O KYPCA «AJI'EBPA 1 HAUAJIA
MATEMATHUYECKOI'b AHAJIM3A» 10 KIIACC
ba3oBblil ypoBeHb

Yucaa v BIYUCICHUSA

Paunonansubie uncia. OOBIKHOBEHHBIE U JIECSTHUYHbBIE IPOOH, MPOLIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApuMeTHUYecKue  Oomepauud C
palMoOHaNbHBIMU YKCIAMU, IPE0OPA30BAHUS YHCIIOBBIX BhIpaxkeHUM. [IpuMenenue
Ipo0el U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHWUU U PEaJbHOU KU3HU.

JelictBurenbHble yucia. PanuoHanbHBIE W UMpPpalMOHAIBHBIE YHUCIA.
ApudmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU 4HclaMu. [lpubmxénHbie
BBIYMCJICHUS, IPABWIIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

Cremenp ¢ 1ensiM  TokazateneM. CranpaptHas ¢dopma  3amucH
NeUCTBUTENFHOTO uucna. HMcmonp3oBanue moaxonsmied ¢GOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PELICHUSA NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.



ApudmeTnueckuii  KOpeHb  HaTypaidbHOW  cTemeHu. JleWcTBusa ¢
apu(pMETUYECKUMU KOPHSMU HATypaJIbHON CTEIIEHHU.

CuHyc, KOCUHYC U TaHT€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbBIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUECKHUE (OPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBeHCTBO, pemieHHE HEPABECHCTBA.
Meton nHTEpBANIOB.

Pemienue nensix U ApoOHO-paIlMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemienne wppanmoHanpHBIX ypaBHEHMW W HEpPaBeHCTB. Pemenue
TPUTOHOMETPUYECKUX YPABHECHUM.

[IpuMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4
U 3aJ1a4 U3 Pa3IM4HbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

DOyHKUUM U TpaduKu

OyHkius, cnocobbl 3amanus ¢GyHkuud. [paduk  dyHkuun. BzanmnHO
oOpaTHbIe (PYHKITUH.

OO6nacth omnpezaeneHuss 1 MHOXKECTBO 3HadeHUi GyHkuuu. Hynu dyHkmmm.
[TpomexxyTku 3HAKOMOCTOSAHCTBA. UETHBIE M HEUETHBIC (DYHKITUU.

CrenenHas GyHKIMS C HAaTYpaJdbHBIM U LIEJBIM MOKa3areseM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaMK KOpHS N-OW CTEINEHHU.

TpuronoMmerpuueckass OKPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4eCcKOro aHajamusa

ITocienoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCJIEIOBATEIILHOCTEH.

MOHOTOHHBIE TOCIEA0BATEIHLHOCTH.

Apudmernueckas U TeoOMeTpUIecKas nporpeccuu. beckoneuno yObIBarormast
reoMmerpudeckas mporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccun GopMyra CIOXKHBIX IPOUEHTOB. lcnonp3oBaHue mnporpeccuu s
pelIeHns peajbHbIX 3a]1a4 TPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHUKA

MHoO»XecTBO, Olepalny HajJ MHOecTBaMu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJis OMUCAHUS PEeAbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO
Yriay0seHHbIi yPOBEHb.

Yuciia ¥ BBIYUCTICHUS

Parntmonanpubie yucia. OOBIKHOBEHHBIE U JECATUYHBIE IpOOU, MPOLIECHTHI,
OeckoHeuHble mnepuoanyueckue Apoou. I[lpumeHeHue apoOelt W MPOIEHTOB IS
pELICHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUM U PEaTbHOU KU3HU.

JlelicTBuTenbHbIE 4yuclia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudmMernueckre  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  MoOyib
JENCTBUTETLHOTO YHCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUKA U OLIEHKA PE3YJIbTaTa BbIUYMCICHUM.



Crenenbp ¢ 1enbiM mnokaszateneMmM. bunom HelooTona. Wcnonbs3oBaHue
NOAXOAsIIIEH (POPMBI 3aMKUCH ACUCTBUTENBHBIX YHCEI JIJISl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypalbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb ¢ panuMOHAJIbHBIM I[IOKAa3aTelieM H €€ CBOWMCTBA; CTENEHb C
JEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uucna. CsoiictBa jorapudma. [lecsTuuHbie M HaATypajbHBIC
Jgorapu@mel.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YUCIOBOI'O apryMEHTA.

ApPKCHUHYC, QpKKOCHHYC U ApKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS W ypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LIETIBIX U APOOHO-PALMOHANIBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOrOWIeHbl OT OJHOW IIEpeMEHHOW. JleseHue MHOrowieHa Ha
MHOIoO4JieH ¢ ocratkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMU
ko3pdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHHU U KOPHHU.

HppanronanbHbie YPaBHEHMUSL. OcHOBHBIE METO/BI peleHus
VppalMOHATIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEHIECHUS INOKA3aTEJIbHBIX
YPaBHECHUM.

IIpeoOpazoBanue BBIPAXKEHUU, COZIEpIKAIINX aorapuMsl.
Jlorapupmuueckue ypaBHeHUsA. OCHOBHBIE METOJIbI PELIECHUs JOrapu(pMUUYECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpUuroHoMeTpUYECKUX YpaBHEHUH.

Pemenne cucrem NMHEHWHBIX ypaBHEHWW. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHMl. OnpenenuTens MaTtpulbl 2 X 2, €ro reoMETPUYECKU CMBICT U
CBOMCTBA; BBIYMCIICHUE €0 3HAYEHUs, IPUMEHEHUE OIPEHCIUTENS Ul PELICHUS
CHUCTEMbl JIMHEHMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C IOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBanue NOCTPOCHHOM MOJAEIU C
ITOMOIUIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne mMaremMaTHYECKUX MOJEIEH PEaJbHOU CUTyallUd C ITOMOILBIO
YPaBHEHUM U HEPABEHCTB. lIpMMeEHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeid HayKu U peaibHON
KU3HU.

DYyHKIUHN U TPAPUKU

Oyukuus, cnocoObl 3anaHus ¢GyHKIUH. B3aumHO oOpatHble (yHKIUU.
Kommosummst pynkuit. 'paduk  QyHKImu. DOnemMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHud pynkuuu. Hymu ¢ynkiumm.
[TpomexxyTku 3HaKkomocTossHCTBA. UETHBIC 1 HeuéTHbIe dyHKIMU. [lepuoanaeckue
byakuun. TIpoMexyTKn MOHOTOHHOCTH (PYHKIIMHU. MakCUMyMbl U MUHUMYMBI



dbynaknun. Hanbospiiee n HauMeHbIee 3Ha4eHusT QYHKIINA HAa POMEXKYTKE.

JIuneitnasi, KBajpaTuyHasi W JOPOOHO-JIIMHEWHAs] (YHKUMU. DJIEMEHTApHOEe
UCCJIEIOBAHNE U MTOCTPOCHUE UX TpadUKOB.

Crenennas GyHKIMS ¢ HATYpaAJIbHBIM U LIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHH C HATYPaJIbHbBIM MTOKA3aTEIIEM.

[TokazaTenbHas u jnorapudgmuyeckas (yHKIMH, UX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpauKoB byHKIHiI U1 pelLIeHus YpPaBHECHUM.
TpuronomeTpruyeckass OKPY>KHOCTh, OTIPEIEIICHIE TPUTOHOMETPHUCCKUX (QyHKITAN
YHUCJIOBOI'O apryMEHTA.

OYHKIIMOHAIBHBIE 3aBUCHUMOCTH B pEAJIbHBIX IMPOIECCaX U SABJICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4ecKoro anajausa

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHusl IocieaoBaTenbHOCTE. Merton
MaTeMaTH4eCKON VH]TYKIIUH. MoOHOTOHHBIE u OTpaHUYECHHBIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHMSI MaTeMaTHYECKOrO aHalIh3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpuUecKas nporpeccuu. beckoneuno yObIBaromast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOLIEH reoOMETpUYECKON
IIPOTrPECCUHU. JINHENHBIN U YKCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyiia ClI0KHbIX
npoueHToB. Mcnonb3oBaHWE MPOTrpeccuu JUisl PELICHUs pealbHbIX —3a1ay
MPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIOTOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YyHKUMN HENpPEpBIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl peIIeHUs HepaBeHCTB. [IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpas npou3BoaHbIe GyHKIMU. OnpeaeneHne, reoMeTpUuIeCKHit
U (UBMYECKUN CMBICI TPOM3BOAHONW. YpaBHEHHE KacaTelbHOH K Trpauky
byHKINU.

[IpousBognbie  diemMeHTapHbIX  (QyHKud.  [IpousBomHas  cymMBlI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHoKecTBa M JIOrMKa

MHOX€eCTBO, OIlepallii HaJ, MHOXKECTBAMM M WX CBOWCTBA. Jlmarpammsbl
Oinepa — Benna. IlpuMeHeHHe TEOPETUKO-MHOXXECTBEHHOTO amnmnapara s
OMMCAHMS peaTbHBIX MPOLECCOB M SBJICHWMA, NMPHU PEIICHUM 3aJady U3 JAPYTrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaT€MaTUYECKOI0 OOBEKTa, CIENICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

COHAEPXAHHWE YUEBHOI'O KYPCA «AJIT'EBPA 1 HAUAJIA
MATEMATHUYECKOI'b AHAJIM3A» 11 KITACC
ba3oBblii ypoBeHb
Yuciia 1 BBIYUCICHUSA.
HarypanbHubie u nenbie uncina. [Ipu3Haku 1eTMMOCTH LEIIbIX YHUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.



Jlorapudwm yncna. JlecaTuyHble 1 HaTypajJbHbIE JOrapu(MBI.
YpaBHeHUs U HEPABEHCTBA.

[IpeoOpa3oBaHne BbIpaXEHUM, COAEPIKALUX JIOTapU(PMBI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COAECPXKAIIMX CTENEHU C pPalMOHAIbHBIM
IIOKAa3aTeJIeM.

IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUN. Perienre NpukiIagHbiX 33124 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHenne  ypaBHEHWMH, CHUCTEM W HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHOM
YKU3HU.

DOyHKUMH U TPaPUKH.

Oyukuus. [lepuoguueckue ¢Qynkunu. IIpomMexxyTku MOHOTOHHOCTH
¢yHkMM. MakcumMyMbl 1 MUHUMYMBbI (QyHKIuu. HauGomnblnee u HauMeHblee
3HaYeHHE (PYHKIIUU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazarenpHast u gorapudpmuueckas QyHKINU, X CBOMCTBA U rpauKH.

Hcnons3oBanue rpadukoB QYHKIUN 17151 peLIEHUs] YPABHEHUI U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (PYHKIMA IS KCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hayana MaTeMaTH4ecKOro aHajamsa.

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl pEIICHHsI HEPaBEHCTB.

[IpousBomHass dysknuu. ['eoMerpuueckuii. W (UBHYCCKHH  CMBICI
IIPOU3BOJHOM.

[IpousBogHbie  dNEeMEHTApHBIX  (QyHKIUHA. DOpMynbl  HAXOXKICHUS
IPOU3BOJHON CyMMBbI, POU3BEACHHS U YACTHOTO (DYHKIIHUI.

[IpumeHeHre MpOM3BOIHON K UCCIEAOBaHUIO GYHKIIMNA HA MOHOTOHHOCTD H
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpyuMmeHeHne TPOU3BOMHOM Uil HAXOXKJICHHMS HAWIY4dlIEero pELICHHS B
NPUKIIAIHBIX 3aJa4yaxX, [Js ONPENENICHUs CKOPOCTH IpOLEecca, 3aJaHHOIO
bopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMeTrpuuyeckuil W (QU3MYECKUd CMBICH. Bbluncienue
uHTerpana no gpopmyne Herotona—Jlenonuna.

Yriay0JieHHbIH YPOBEHb

Yucaa v BIYUCICHUSA.

Harypanbsubie u niensie uucna. [lpumenenne npu3HaKoB JETUMOCTH IIEJIBIX
yucen, HauOospmuid obmui gemurens (manee — HOJl) u HauMenbiee ooOiee



kpatHoe (nanee -HOK), ocratkoB nmo moxyinto, anroputMa EBkiuaa s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucna. AnreOpamdeckas UM TpUTOHOMETpHUUecKass (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHn U3 KOMIUIEKCHOTO uucna. [IpumeHenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHNS U HEPABEHCTBA.

CucremMa M COBOKYNHOCTh YPAaBHEHUHM W HEPAaBEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHUH €  MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOABl PEIICHHUS [OKAa3aTeIbHBIX M  JIOTAPU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEW pPallMOHAIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHu.

IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTeMaTHUUECKUX 3aJad U 3a/ad U3 pazIu4HbIX OOJacTedl HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMU U TPAGUKH.

I'padpux xomnosuumu ¢yHkuuid. I'eomerpuueckue 00pa3bl ypaBHEHHH U
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckne PyHKIIMU, UX CBOMCTBA U IPpaPUKH.

I'paduueckue Meroawl pelieHUs ypaBHEHHM W HepaBeHCTB. I 'paduueckue
METO/IbI PELICHU 3a1a4 C TapaMETPAMH.

Hcnonb3oBanne rpadgukoB GYHKOUH A7 KCCIENOBAaHUS MPOLIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana mareMaTH4ecKOro aHaIU3a.

[IpumeHeHre MpoOu3BOIHOMN K UCCIEAOBaHUIO (PYHKIIMA HA MOHOTOHHOCTD U
sKcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpuMeHeHre TPOW3BOAHOM /JI HAXOXKJEHUS HAWIY4lIero pelieHus B
NPUKIAAHBIX 3ajadyax, JUIsl OMNpEAeNeHHs CKOPOCTH U YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOpPa3HbIX.

WNuTrerpan. I'eomerpruueckuin CMBICII MHTErpala. Brruncnenue
onpenenéHHoro uarerpana mno ¢popmyne Hetorona—JleiOnura.

[IpumeHneHne uHTErpana Uil HaXOXKIEHUS IUlouiaied IMIOCKUX (Uryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepsr pemenuit auddepeHManbHBIX ypaBHEHU. MaTemaTuieckoe
MOJIEJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX



YPaBHEHUM.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBenb (68 yacoB)

Yrayo6saennblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pa3zaena (Tembl) (Y4UCIIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

MHo:xecTBa
PAlOHAJBLHBIX H
melCcTBUTEILHBIX

qucea. PanmonaabHbie
YPAaBHEHHS U HEPABEHCTBA
(14 4)

MHOKeCTBO, OIepaliy HaJl MHOKECTBAMHU.
/Tnarpammbl Ditiepa—BenHa.
ParronanbHble yncina. OOBIKHOBEHHbBIE U
IECSITUUHbIE IPOOH, IPOLIEHTHI,
OECKOHEUHbIE IEPUOIUUECKUE IPOOH.
ApupMeTHUECKHUE OTIEPALIUU C
pallOHAIbHBIMU YHCIIAMU,
[peoOpa3oBaHusl YHCIOBBIX BBIPAXKEHUH.
[TprMeHeHue apoOeil ¥ NPOLIEHTOB IS
pelIeHUs] MPUKIAIHBIX 3a7a4 U3 pa3IMuHbIX
OTpacied 3HAaHUU U peanbHOU KU3HHU.
JleficTBuTeNbHBIE YKciia. PalimonanbHbIe U
MppalOHAIbHBIC YHCIIA.
ApupMeTHIECKHE OTIEpaIUU C
NENCTBUTENBHBIMY YU CIIAMU.

[ IprOkEHHBIE BBIYMCIICHUS, TIPAaBUIa
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
[pe3yJbTaTa BEIYMCICHUN.

ToaecTBa U TOKIECTBEHHbBIE
npeoOpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, penieHue
HEepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pernenue neabx U ApOOHO-PAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHO0:XecTBO JeHCTBUTEILHBIX
quceI.

MHoOro4jeHsbl.
PanuoHnanbHble ypPABHEHUS U
HepaBeHCTBA.

CucTeMbl JMHEHHBIX

YPABHEHHUIl
(24 u)

MHOXECTBO, OIlepaluy HaJ MHOKECTBAMHU
U uX CBoMcTBa. J{uarpammel Ditnepa —
Benna. [Ipumenenue meopemuxo-
MHOJICECMBEHHO20 annapama Os peueHus
Baoau.

Panronanehbie yncna. OObIKHOBEHHBIC U
NECSITHUHBIE TPOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHUE IPOOH.
[Ipumenenue qpobeii v IPOIEHTOB IS
[peIeHusT MTPUKIAIHBIX 3a]1a4.
JlelictBuTenbHbIe yncaa. PanonanbsHbie U
HMppaIMoHaIbHBIE YHCIIA.
ApudmMeTHIeCKHUe OTIepaIiH C
NMEeNCTBUTENBHBIMU YHCIaMu. Mooyib
OelicmeumenbHo20 YUCia U e20 C8OLICMaa.
[TpubnmkEHHBIC BHIYUCIICHHS, IPABHIIA
OKPYTJICHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BEIYMCIICHUM.

OchogHble MemoObl peuieHsl Yeablx U
OpOOHO-PAYUOHATILHBIX YPABHEHUUL U
Hepasencms. Muoeounenvl om 00HOu
nepemennou. [lenenue mHocounena Ha
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenvl ¢ yenvimu kosghgduyuenmamu.
Teopema Buema.

\Pewenue cucmem TUHEtHbIX YPABHEHU.
Mampuya cucmemvl TUHEUNHBIX YPAGHEHU.
Onpedenumens mampuyvt 2 %2, e2o
ceomempudecKuli CMblCl U CBOUCMEBA;

6blYUCTIEHUE €20 3HAYEHU, NPDUMEHEHUE




onpedenumerst 0 peuleHuss CUCmembl
uHeunbix ypasHenull. Pewenue
NPUKIAOHBIX 3a0a4 ¢ NOMOWBIO CUCTIEMbl
IUHEUHbIX YPAGHEeHUL

DyHKUUM U rpaduku.
CremneHb ¢ HeJIbIM
MoKa3arejieM

(6 1)

DyHKIMSA, cIOcOOBI 3aJaHNsT (QYHKIIMH.
B3aumuo oOpathbsle pyHkun. ['padux
(byHKINU.

O6acTh onpeiesieHuss © MHOXKECTBO
3HaueHud pyHkuuu. Hymn QyHkmm.

HeuéTHbIe PyHKIMKU CTEneHb C IeNbIM
[MOKa3aTesIeM.

CrangaptHas ¢popMa 3arucu
nelCcTBUTENBLHOro uncia. Mcnons3oBanue
MOAXOIAIICH POPMBI 3armucu
NCHCTBUTEIBLHBIX YHCEN ISl PEIICHUS
MPAKTUIECKUX 337129 U TPEICTaBICHUS
TTAHHBIX.

CrenenHasi GyHKIUS C HATYPAIbHBIM U

[IpoMexkyTKHM 3HAKOMOCTOSIHCTBA. YETHBIE 1

DyHKIUHA

u rpaduku. CreneHHas
pyuxuus

¢ neabIM noxkasaresem (12 4)

DyHKIHS, CIOCOOBI 3a1aHus HYHKITHH.
B3aumHo oOpaTHbIE (QYHKIIUH.
[Komnosuyus ¢ynxyuil. I'paduk yHKINM.
DremeHmapHvle npeodpa3068ans.
epagpuxos ¢pynkyuti. O61acTh
OTIpeIeIIeHUs] © MHOYKECTBO 3HAUCHHHA
¢ynkuun. Hynu ¢pynkuuu. [TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE
¢byukuuu. Ilepuoouyeckue gpynxyuu.

[ Ipomedicymru MOHOMOHHOCMU DYHKYUU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvuiee u HaumMeHbuiee 3HAYeHUe
@YHKYUU HA NPOMENCYMKe.

Vlunetinas, keaopamuunas u OpooHo-

iuHelinasn yukyuu. Inemenmaproe




1enbIM Toka3ateneM. E€ cBoiicTBa U rpaduk

uccedosanue U nocmpoeHue cpaghuros
DMUX QYHKYULL.

CTeneHs ¢ 1eJIBIM IToKa3aTeaeM. burnom
\HvromoHa.

CreneHHast GyHKIHS C HATYPAJIbHBIM U
LIeIBIM IToKazarenaeM. E€ cBoiicTBa u

rpaduk

ApudmMeTnyecknii KOpeHb
N—oii cTenmeHu.
HppanuoHajbHbie
YPaBHeHMS U HEPABEHCTBA
(18 u)

ApudmeTHUeCKUil KOPEeHb HaTypaTbHON
creneHu. JlelicTBus ¢ apuMeTHIeCKUMHU
KOPHSIMH N—OM CTEITIECHH.

Pemenue nppanroHaabHbIX YPAaBHEHUN U
HEPABEHCTB.

CBoiicTBa ¥ rpauK KOpHS N-0M CTENEHU

ApupmMeTnyecKknii KOpeHb N-0il
CTeNeHu.

HNppaunonajbHble ypaBHEeHHUS
(15 )

ApudpMeTHIeCKUil KOPEeHb HAaTypaIbHOU
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanist HUCIOBLIX BbIPANCEHUL,
coodeparcauyux cmenenu U KOpHU.
WppannonanbHble ypaBHeHHs. OCHOBHbBIE
METO/Ibl pEeIIeHUs UPPALlMOHATIBHBIX
ypaBHEHUN. PasHnocunvhbie nepexoovl 6
pewenuy uppayuUoHaIbHbIX YPAGHEHUU.
CBoiicTBa U rpaduk KOpHS n-0if cTeneHn
Kak (QyHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelIeEM

Dopmy.Jibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
YPaBHEeHUSA

(22 1)

CHHYyC, KOCUHYC U TAHT€HC YHUCIIOBOTIO
aprymeHTa. ApKCUHYC, apKKOCUHYC H
APKTaHI€HC YMCIOBOIO apryMeHTa.
Tpuronomerpuyeckasi OKpy>XKHOCTb,
OIIpeAEIEHUE TPUTOHOMETPUUECKHUX
(byHKIMI yncioBoro apryMmenTa. OCHOBHBIE
TPUTOHOMETPHUECKUE (POPMYIIBL.
[IpeoOpa3oBaHrEe TPUTOHOMETPUUECKUX
BbIpaXkeHHil. Perenne
TPUTOHOMETPUYECKUX YpaBHEHUI

Tpuronomerpuveckue
BbIPpa:KeHHsl U YypaBHEHUS

(22 u)

CHHYyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YHICIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOTO
aprymenTa. Tpuronomerpuueckas
OKpPY’KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUUECKHUX (YHKIIHI YHUCIOBOTO
aprymenTa. OCHOBHbIE
TPUTOHOMETPHUYECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpaKeHUH. Pemenue
TPUTOHOMETPUYECKUX yPaBHEHUN




Iloka3aTenbHass PyHKUMS.
Iloka3aTebHbIE YPABHEHUS
(10 v)

Cmenenb ¢ payuoHaIbHbIM noKazamenem u
eé ceolicmea.

lloxazamenvhas (hyHKyus, eé ceolicmea u
epagux. Hcnonvzosanue epagura
dyHKYUU 0151 peuteHus YpasHeHUll.

I loxazamenvhvie ypaenenus. OcnosHvle
Memoobl peutenus NOKA3aAmenbHbIX
ypasHenui

Jlorapupmmuuyeckass GpyHKums.
Jlorapudmuuyeckue ypaBHeHUs
(18 u)

Vlocapugm uucna. Ceoticmea nozapugma.
/lecamuunbie u HamypanvHsie 102apugmul.
I Ipeobpazosarnue svlpadiceHuil,
cooepaHcauux 102apugmul.
Vloeapugmuueckas ¢hynkyus, eé ceoticmea
u epagux. Ucnonvzosanue epagura
dyHKYUU OJ151 peuleHus YPasHeHUl.
Vloeapugpmuueckue ypaguernus. OcHognbvie
Memoobl peutenus 102apu@dMuiecKux
ypasHenui. Pasnocunvhbie nepexoovl 6
CUEHUU J102aPUPMULECKUX YDABHEHUI

ITociienoBaTELHOCTH U
Mporpeccuu
(5

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
rmocneaoBarenbHoCcTel. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrueckas U TeoMeTpudecKas
nporpeccuu. beckoneuHo yObiBaromas
reoMeTpHuYecKas Mporpeccusl.

CyMMa OECKOHEYHO YOBIBaroIIeH
reOMETPUUYECKOM MPOTPECCUH.

DopmyJia CIIOAKHBIX TPOLICHTOB.
Vcnionb30BaHKEe IPOTPECCUU JITISI PELICHUS
[pEATbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa

ITocaenoBaTe ILHOCTH
u nporpeccuu (10 1)

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHNUs
nocneaoBarenbHocTel. Memoo
\mMamemamu4eckol UHOYKYUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIIeIOBATENbHOCTH. Mcmopusi ananusa
OecKOHeUHO MablX.

Apudmerndeckas 1 reoMeTpuIecKast
nporpeccuu. beckoneuno yObiBaromas
reomeTpuueckas nporpeccus. Cymma
0ECKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM
nporpeccuu. Jlunetinviii u
9KCNOHeHYUanbHblli pocm. Yucno e.
dopmyiia CIOKHBIX MPOIEHTOB.
Vcnonp30BaHue POTPECCHH IS PELICHUS

[peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




HenpepbiBHbIE PYyHKIMH.
IpousBoanasn (20 4)

Henpepuignvie ¢hynkyuu u ux ceoiicmaa.
Touka paspwiéa. Acumnmomsi epaghuxos
@dynxyui. Ceoticmea QyHKyuil
HenpepuleHbiX Ha ompeske. Memoo
UHMEPBAILO8 O] peuleHUs HEPABEHCMa.
! [pumenenue ceolcme HenPepLIGHbLIX
dyHKYULl 01151 peuteHus 3a0au.

Ilepeas u 6mopas npou3eoonvie GyHKYuuU.
Onpeodenenue, ceomempuyecKuti u
usunecKuli cmulcit NPOU3BOOHOLL.
VYpasnenue xacamenvHotl k epaguxy
@yukyuu. Ilpouzeoonvle 21eMeHMapHbIxX
@yuxyuii. Ilpouzsoonas cymmet,
npou3eedeHUs, YaCmHo20 U KOMROSUYUU

dyHryui

IloBTOpPEHue, 00001IeHNE,
CHCTeMATH3alus 3HAHUI

3w

OCHOBHBIE MOHATHUS Kypca anredpbl ¥ Havaj
MaTeMaTHueckoro aHanusa 10 kiacca,
000011IeHNe U CUCTEMATH3AIHAS 3HAHUI

IloBTOpEHME,
00o00IIEHNeE,
CHCTeMaTU3alUA 3HAHUM
(54)

OCHOBHbIE OHATHUS Kypca anredpsl U
HayaJl MaTeMaTH4ecKkoro aHanusa 10
KJ1acca, 0000IIeHre U CUCTEMATH3alUs

SHaAHUH




TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yrayo6aennblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pa3zaena (Tembl) (Y4UCIIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

CreneHb ¢ pauoOHATbHBIM
[oKaszarteJseM.
I[oka3aTeqbHas PyHKUMS.
[loka3aTeJbHbIE ypABHEHUS
U HepaBeHcTBa (124)

CreneHs ¢ palloHaJIEHBIM [TOKa3aTeNeM.
CBoiicTBa cTENeHN.

[IpeobpazoBanue BRIPAKEHHA, COAEPIKAIIAX
panroHaJIbHbIC CTCIICHU. IToka3aTennHBIE
YpaBHEHHUS 1 HEPABEHCTBA.

[loxazaTenbHas GyHKIHS, €€ CBOHCTBA H

rpadux

Jlorapudmuyeckast
pynxuus.
Jlorapudmuyeckue
YPAaBHeHHUS U HEPaBeHCTBA
(12 4.)

Jlorapudwm uncna. lecstnanaple u
HaTypaJIbHBIC JIOTApU(MBI.
[MpeoOpaszoBanue BEIpaXECHUH, COAEPKAINX
JorapuQmsl.

Jlorapudmuyeckre ypaBHEHHUS U
HEpaBEHCTBA.

Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U

rpaduk

HNppaunoHanbHble,
noka3arteJjibHble U
iorapugMuyecKkrue HepaBeHCTBA
(24 4.)

OCHOBHBIE METO/IbI PEIICHHUS
MOKA3aTeNbHBIX U JIOrapu(hMHUSCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
WppalMOHATBHBIX HEPABEHCTB.
I'padmyeckrie METOIBI PELICHHUS
HPPaIMOHAIBHBIX, TOKA3aTeIbHBIX H
JorapuGMHUIECKUX YPABHEHUH U
HEPaBEHCTB

Tpuronomerpuyeckue
(pyHkuuu u ux rpaguku.
Tpuronomerpnuyeckue
HepaBeHcTBa (94.)

Tpuronomerpuueckue GyHKIIUH, UX
CBOWCTBa U TpaduKH.
[IpuMepbl TPUrOHOMETPHYECKUX HEPABEHCTB

I'paduxu TPUTOHOMETPUYECKUX
(pynkumii. Tpuronomerpuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBa U TpaduKH.

OT100p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH.
Penienne TpUroHOMETPUUECKHX HEPABEHCTB

Kommuiexkcnblie ynciaa (10 4.)

Kommnekcuble uncia. Anredpanueckas u
TpUTrOHOMETpUYecKas (popMBI 3amucu
KOMILJIEKCHOTI'O YHcJIa.

Apudmernueckue onepauuy ¢
KOMIUIEKCHBIMH YHUCIIaMHU.

N300pakeHre KOMIUIEKCHBIX YHMCEN Ha
KOOpAMHATHON MockocTH. dopmyina
Myaspa. Kopnau n-oii crenenu us3
KOMILJIEKCHOT'O YHCJIa.

HpI/IMeHeHI/IC KOMIUICKCHBIX YHUCCIT JJIA




peHICHUA (1)H31/I'—ICCKI/IX 1 reOMETPUICCKUX
3ama4

IIpoussognas. Ilpumenenue
NpPou3BoaHOM (24 4.)

HemnpepoiBable pyHKIIMN. MeTOI HHTEPBAIOB
JUISL peLIEHUSI HEPABEHCTB.

IIponsBognas Gpynkumu. ['eomeTpudeckuii u
(hU3MYECKUH CMBICI TIPOU3BOJTHOM.
IIpon3BogHBIE NTEMEHTAPHBIX (PYHKIINH.
IIpou3BoaHasi CyMMBbI, IPOU3BEICHUS,
yacTHOTO (pyHkuuid. [[pumenenue
MIPOU3BOAHON K MCCIICIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U dKCTpeMyMbl. Haxoxnenue
HauOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHHUS
¢yHkuun Ha oTpeske. [IpuMeHenne
MPOU3BOIHOM AJI1 HAXOKIACHUSI HAWITYYIIEro
pelIeHus B IPUKIAIHbIX 3a1a4ax, 1
oTpezieNIeHHs] CKOPOCTH MpolLiecca, 3alaHHOrO
(dhopmyJioii nim rpadukoM

NccneqoBanne pyHknmii ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

IIpumeHeHue Ipou3BOHOMN K
uccie0BaHnI0 GYHKIUI HAa MOHOTOHHOCTb
u 3kcTpeMyMbl. Haxoxnenne HanOombero
Y HaMEHBLIETO 3HAUEHUS

HETIPEPHIBHOM (DYHKLIMHM HA OTpPE3KeE.
[IpumeHeHre MPOU3BOAHON ISt
HaXO0K/IEHUS HAMJTYYIlIEero pelieHns B
MIPUKJIAHBIX 3a/1a4ax, JUIsl OIpeesIeHuUs
CKOPOCTH M YCKOPEHHMS ITpolecca,
3ajaHHOTO (hOPMYITOH MiH TpaduKOM
Kommnozunus ¢pynkuuii. ['eomerpruieckue
00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha
KOOPAMHATHOM MITOCKOCTH.

MHTErpaJ u ero NpUMeHeHus
(9 u.)

[lepBooOpa3znas. Tabmuma nmepBooOpas3HBIX.
WuTerpan, reomerpuueckuii 1 pu3HIecKuii
CMBICII UHTerpasa. Beraucnenne naTerpana
o popmyne Hetorona—JleitOHuIia

IlepBooOpa3Hasi u unTerpaj (12
4.)

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBooOpa3ubix. [lepoobpasHbie
aneMeHTapHbIX Qyakuuid. [IpaBnna
HaXO0KAEHUS MIEPBOOOPA3HBIX.

Wurerpan. I'eomeTprueckuii CMbICH
uHTerpana. Berancnenue onpeaenéHHOTo
uHTerpana no gopmyne Hetorona —
JleitOHMLIA.

[Ipumenenne uHTErpaNa 1 HaX0XKASHUS
IIOIIAIeH MIOCKUX (UTYDP U 00BEMOB
TEOMETPUYECKHUX TEIl.

[Tpumeps petennit TudQepeHnnantbHbIX
ypaBHeHUI. MaTeMaTuieckoe
MOJIETTMPOBAHNE PEATIBHBIX NTPOLIECCOB C
noMouIbio 1 epeHInaNIbHBIX YpaBHEHUH

Cucrtembl ypaBHeHuii (12 4.)

CucremMbl TMHEWHBIX YpaBHEHHH.

Pemienne npuknaaHbIx 3a1a4

C TIOMOILIBIO CUCTEMBI JINHEHHBIX YpaBHEHUH.
CucreMbl U COBOKYITHOCTH LENBIX,
palOHANBHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOTapu(PMUUECKUX
YpaBHEHUI 1 HEPABEHCTB.

CuctemMbl pallMOHAJIBLHBIX,
HPPANMOHAJIBHBIX MOKA3ATEJIbHBIX|
W JIOTapu(PMUYeCKNX yPaBHeHU
(12 4.)

Cucrema 1 COBOKYITHOCTh yPaBHEHHIA.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBUSI.

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM H
COBOKYITHOCTEH pallOHAIbHBIX,
WPpaLrOHANBHBIX, TOKA3aTEIbHBIX U
JorapuPMHUIECKUX YPaBHEHUH.




Hcnonp3oBanue rpadukoB QyHKINUN 115
pEIICHUs YPaBHEHHUI U CHCTEM.

IIpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELIEHUIO MATEMaTHUECKUX
3a1a4 ¥ 3aJa4 U3 pa3IndHbIX objacTeil HayKu
Y peajbHOM KU3HU

IIpuMeHeHue ypaBHEHHH, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a71a4 U 3a7a4 U3 pa3InuHbIX o0IacTei
HAyKU U PEAILHOM JKU3HU, UHTEPIIPETALIMS
MOJTy4YEHHBIX PE3YIbTAaTOB

HarypajibHble U neJbie
uncia (6 4.)

HarypanbHble u nesnple uncia B 3aj1a- 4ax U3
peabHON KU3HU.
[Ipu3HaKku IETUMOCTH LEJBIX YHCEI

HartypajbHble U Hesble Yuciaa
(10 4.)

Hatypanbsnsie u niensie yncna. [Ipumenenne
MPU3HAKOB JIENUMOCTH 1enbix uncen, HOJI
u HOK, ocTaTkoB o MOJyJt0, anropurMa
EBknupa uist pereHus 3a1a4 B LEIbIX
quciIax

3agaum ¢ napamerpamu (16 u.)

PaunoHanbHble, HppallMOHANbHBIE,
MOKa3aTeNbHBIE, JIOTapuPMIIECKIe U
TPUTOHOMETPUYECKHUE YPABHEHMUS,
HEpPaBEHCTBA U CUCTEMBI C TApaMETPaMHU.
[TocTpoeHue u uccnegoBaHue
MaTeMaTUYECKUX MOJIEIEH peaabHbIX
CUTYallUi C MOMOILbIO YPABHEHUMN, CUCTEM
YPaBHEHUI U HEPABEHCTB C MapaMeTpaMu

IloBTOpeHne, 06001IEHNE,
cucreMaTusanus 3Hanuii (18
4.)

OCHOBHBIE MMOHATHS Kypca anreOphl 1 Hadal
MaTeMaTHYECKOr0 aHan3a, 0000IeHnE 1
cucTeMaTh3alus 3HaHui

IloBTOpeHue, 0000LIEHUE,
cucreMaTuszanus 3Hanui (12y4.)

OCHOBHBbIE MMOHATHS © METOJIBI Kypca,
000011eHHEe U cucTeEMaTU3as 3HAHUN




CUHXPOHU3NPOBAHHASA PABOYAA ITPOT'PAMMA YUYEBHOI'O KYPCA

«"EOMETPUSA»
10 - 11 KJIACC
HEJIN U3YUEHMA YYEBHOI'O KYPCA
BaxxHoCTh Yy4eOHOTO Kypca TeoMeTpuun Ha  YpPOBHE  CpeIHEro  oOIero
oOpa3oBaHMsI 00YCJIOBJIEHA IPAKTUYECKON 3HAYMMOCTBIO MeTanpeIMETHBIX U

PEIMETHBIX PE3YyJIbTaTOB OOYUYEHHs] T€OMETPUU B HAMIPABJICHUU  JTMYHOCTHOTO
pa3BuTHs  oOydamommxcsd, (OopMUpOBaHHS  (QPYHKIMOHAIBHOW  MaTeMaTU4YECKON
IPAaMOTHOCTH, H3y4Y€HHUs IPYruX Yy4eOHbIX AUCHUIUIMH. PazBuTue y 00ydaromuxcs
NPAaBWIBHBIX TNPEACTABICHUA O CYIIHOCTH M NPOUCXOXKICHUU TIe€OMETPUUYECKUX
aOCTpakIuii, COOTHOIIEHUH PpEAJTLHOTO U MJCATBHOTO, XapaKTepe OTpPaKeHUs
MAaTeMaTUYECKOW HAYKOW SIBJICHHMM M IPOLIECCOB PEAIBHOIO MHUpPA, MECTE I'€OMETPUU B
CUCTEME HAayK U pOJIM MATEMATHYECKOTO MOJEIMPOBAaHUS B HAYYHOM NO3HAHWU U B
MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33pEHUSI OOydarolmmxcs, a
TaK)K€ KaYeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

['eoMeTtpust sBAsETCS OJHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMs, TaKk Kak o0O0EeCrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak JIUCLHMUIUIMH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbILIUIEHHE, (QOpMUPYEMOE MpU H3YYEHHMH OOydYaroIUMUCS
NOHATUIUHBIX OCHOB I'€OMETPUM W MOCTPOCHHMM LENOYKH JIOTUYECKHX YTBEPXKICHHUI B
XOJIe pelIeHUs] T€OMETPUUYECKUX 3aJa4, YMEHHE BBLIABUIATh U ONPOBEpPraTh TMIIOTE3BI
HEINOCPEICTBEHHO MCIOJIB3YIOTCSI IIPU PEILIEHNH 3a/1ad €CTECTBEHHO-HAYYHOTO LUKIIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHre OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTax JAedrenpHOCTH 4YenoBeka. OpueHTalus YejJoBeKa BO BpPEMEHU MU
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €0 COLMAIBHOTO ObITHS, (hopMa OTpaKEHUS
OKpY>KaIOIlIEr0 MUpa, YCIOBUE YCIEHIHOIO MO3HAHHUS M aKTMBHOIO NPeoOpa3oBaHMs
JNeNUCTBUTENbHOCTH. OmepupoBaHUE MNPOCTPAHCTBEHHBIMH O0Opa3zaMu OOBEIUHSET
pa3Hble BHIbI Y4Ye€OHOM M  TPyJOBOM  JEATENBHOCTHU, SBIAETCS  OJHUMMU3
npo(heCCHOHATIFHO BAa)KHBIX KAayecTB, MOATOMY akTyajbHa 3ajadya (pOopMHpOBaHUS y
oOy4Jaronuxcsi MPOCTPAHCTBEHHOTO MBIIUICHHUS KakK Pa3HOBUJIHOCTH OOpa3HOTO
MBIIIJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPaKTUYECKON
NEATEIBbHOCTH 110 MHOTUM HAIpPaBJICHUSIM.

[lenb ocBOeHUs MporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM yYpOBHe
oOydenHus: — o01eo0pa3oBaTebHOE U OOIICKYJIBTYPHOE pa3BUTHE O0YUYAIOIINXCS Yepes
o0Oecrie4eHre BO3MOXXHOCTH TMPUOOPETEHHs] M HCIOJIb30BAHMS ~CHCTEMATHYECKHX
r€OMETPUYECKUX 3HAaHUM U JEHUCTBUM, CHEUU(DUUHBIX TE€OMETPUU, BO3MOMXKHOCTH
YCHEIIHOI0 MPOJOJDKEHHUS] O00pa3oBaHUs M0 CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
IPUKJIAJAHBIM UCIIOIb30BaHMEM reomeTpui. Llenb ocBoeHus mporpamMmbl y4eOHOTO Kypca
«I"eoMeTpus» Ha yrjay0J€HHOM YPOBHe — Pa3BUTHUE UHIAMBUIYAIbHBIX CIIOCOOHOCTEH
oOy4Jaronuxcsi Mpyu HU3y4YEHUU TEOMETPUHU, KaK COCTaBJISIOLIEH MpeAMETHOW 00JiacTu
«MaremaTtuka U HHQOpMaTHKa» uepe3 oOecredyeHre BO3MOXKHOCTU MPUOOpETEeHUs u
HCIIOJIb30BaHusl Oosee TIIyOOKUX MeOMETPUYECKUX 3HAHUN M ACHCTBHM, CHEU(PUUHBIX
T€OMETPUN, W HEOOXOAMMBIX IS YCIENTHOTO TpodecCHOHaILHOTO 00pa3oBaHMs,



CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

JlocTikeHne 1€MW OCBOGHHS  MPOTpaMMbl  OOECTICUMBACTCS  pEIICHUEM
COOTBETCTBYIOMIMX 3a7a4. [I[puopuTeTHhIMU 3aja4aMu OCBOCHHUS Kypca «['eomeTpun» Ha
0a3oBoMm ypoBHe B 10—11 xitaccax sBisttorest:

— (opMupoBaHUE MPEACTABICHUS O TEOMETPUHM KaK YacTH MHUPOBOU KYJIBTYPHI U
OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

— (opMupoBaHUE TPEACTABICHUS O MHOTOIPAaHHMKAX W TejaxX BpallleHHs KakK o
BOKHEHIIIMX MaTEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OMUCHIBATHL U H3y4daTh
pa3HbIC SIBJICHUS OKPYXAIOIIETO MUPA;

— (hopMupoBaHUE yMEHUS paclO3HABATh HA YEPTEkKaAX, MOJICTISIX M B peaTbHOM MHPE
MHOTOTPaHHUKH U TeJla BpalleHUS;

— OBJNIQJICHUE METOJaMU pEIICHUs 3a/lad Ha [OCTPOCHUS Ha HU300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

— (popMupoOBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHITUSIMU O MHOTOTpaHHUKAX
Y TeJax BpalleHUs U UX OCHOBHBIMU CBOMCTBAMU;

— OBJIQJICHUE aJrOPUTMAMHU PEIIEHUsS OCHOBHBIX THIMOB 3aaad; (HOpMUPOBAHUE
YMEHHUSI MTPOBOJUTH HECIIOKHBIE JOKA3aTENbHBIE PACCYKICHUS B XOJE€ PELICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJICPKAHHUEM;

— pa3BUTHE MHTEIJIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEM O0O0yYaromuxcs,
MO3HABATEIbHON AaKTUBHOCTH, MCCJIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS;

— ¢opmupoBaHue (PYHKIHMOHAIBHOW TI'pPaMOTHOCTH, PEJICBAHTHOM T'E€OMETPUHU:
YMEHHE pacro3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TMOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYallUsIX W MPU U3YUYCHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha SA3BIKE TEOMETPUU M CO37[aBaTh I€OMETPUUECKHE MOJCIIH,
OPUMEHSTh  OCBOCHHBIM  T€OMETPUYECKMH  ammapaT  JUIsi  pEelICHUs
NPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4,  MHTEPIPETUPOBATH U  OILICHUBATH
MOJIYYEHHBIE PE3YIbTATHI.

[IpuopuTeTHBIMU  3alayaMM  Kypca TE€OMETPUHM Ha YIJIYyO0JEHHOM YypOBHe,

PACHIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

— paclIMpeHue MPEICTABICHUS O TeOMETPUU KaK YacTh MHUPOBOU KYJIbTYpPHl U
dhopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MUPOM;

— (opMupoBaHUE MPEICTABICHUS O TPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIINX
MaTeMaTUYECKUX MOJEISIX, TO3BOJISIONIMX ONMUCHIBATh U U3y4aTh pa3HbIC SABJICHUS
OKpY)KAIOLIEr0o  MHpa; 3HAHWE TMOHATHIHOTO  anmapara IO  pasjely
«CrepeoMeTpus» NIKOJIBHOIO Kypca reOMETpHH;

— (dopMupoBaHHEe yYMEHHS BJIAJIETh OCHOBHBIMU TOHATHUSIMH O MPOCTPAHCTBEHHBIX
dburypax U UX OCHOBHBIMH CBOMCTBAaMHM; 3HAHHE TeopeM, (POopMyaT U yMEeHHE UX
MPUMEHSITh; YMEHUS JI0Ka3bIBaTh TEOPEMbl U HaXOAUTh HECTaHAAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

— (opMupoBaHUEe YMEHHS pacliO3HaBaTh Ha YepPTEkKax, MOJCISAX U B PEaTbHOM MHUPE
MHOTOTPAaHHHUKU U TeJa BPallEHUsI; KOHCTPYHUPOBATh TEOMETPUUECKUE MOJIEIH;

— ¢dopMupoBaHHE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOCHUS



MaTEeMaTHYECKUX TEOpHil; (OpMUpOBaHHWE MOHUMAHHUSA POJIU AKCHOMATHUKH TPU

IIPOBEJCHNN PACCYKICHNN;

— ¢opMupoBaHHE YMEHHUS BJIAaJETh METOJaMH JOKAa3aTelIbCTB U AJITOPUTMOB
pelieHus; YMEHUS HMX MPUMEHATb, MPOBOAMTH JOKa3aTelIbHBbIE PACCYXKICHHUS B
XO/I€ PEIlIeHUs CTEPEOMETPUUYECKHX 3a/1ay U 33]1a4 C MPAKTHUECKUM COJIEpKaHUEM;
dbopMHUpoBaHUE TMPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeJIbCTB  IpHU
000CHOBaHUU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

— Pa3BUTHUE U COBEPIICHCTBOBAHNE MHTEUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOyJarolmuxcs, IMO3HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHUSI, UHTEPECA K U3YUEHUIO T€OMETPUU;

— ¢opmupoBanrne (GYHKIMOHAJIBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH:
YMEHUSI pPAClo3HABATh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUH IPYTUX
yU4E€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEM,
MOJICJINPOBAHUSl PEAJbHBIX CHUTYallMid, HCCIIEIOBAaHUs ITOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNN IOTyYEHHBIX PE3yJIbTaTOB.

OTnMYUTENHEHON 0COOEHHOCTBIO MPOrPaMMBbI IO T€OMETPHUH SIBISETCS BKIIOUECHHE
B KypC CTEpEOMETpPUM B Hayalle €ro M3y4eHus  3aJay,  pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO NIO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJ HUMH,
YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIUPYET TMPOTEKAHWE HWHTYUTHBHBIX IPOLECCOB, MOTHBHUPYET K JaJbHEUILIEMY
M3YYEHUIO MIPEMETA.

[Tpennourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUSs, TO €CTh
TEOPETUYECKHE 3HaHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JIESTEIbHOCTH.  Pa3BuTME  NPOCTPAHCTBEHHBIX  MPEACTABICHUN Y
oOyyaromuxcsi B Kypce CTEpEOMETPUM IMPOBOJUTCS 3a CU€T  pelleHds  3ajad Ha
CO3/1aHHE MPOCTPAHCTBEHHBIX 00pa30B U 3aJau Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manne  oOpa3a  MPOBOAMTCS  C  ONOPOM HA HATJISAHOCTH, a
ornepupoBaHue o0pa3oM — B YCJIOBHUSX OTBJIEUEHHUS OT HArjsAHOCTH, MBICIECHHOIO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHoBHBIE copepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10—I11 Kiaccax:
«MHororpanaukn», «IIpsiMple M TIOCKOCTH B TpocTpaHCcTBe», «Tema BpamieHus»,
«BekTopel M KOOpAMHATBI B MPOCTPAHCTBE» «JIBM>KEHHMsI B MpoOCTpaHCTBE» (Ha
yriy0seHHoM ypoBHE). DopMUpOBaHKE JIOTHYECKUX YMEHHUI paclpeensieTcs] He TOJIbKO
10 CoJep>KaTeIbHBIM JIMHUSM, HO U 10 ToJaM OOy4YeHHUsI Ha YpOBHE CpEIHEro oOIero
o0Opa3oBaHUs.

MECTO YUEBHOI'O KYPCA B YYEEHOM IIJIAHE

B yueOHOM milaHe Ha H3ydyeHUE TeOMeTpUr Ha 0a30BOM YPOBHE OTBOJIUTCS 2
yueOHbIX yaca B Henemo B 10 kiacce, Bcero 3a roj oOydeHus 68 yueOHBIX 4acoB; Ha
yriy0JieHHOM ypoBHe 3 y4eOHBIX uaca B HEJIeNI0, BCero 3a roa ooyuenus 102 yueOHbIX
gaca. B 10 xmacce 170 yueOnbix yacoB. B 11 kiacce Ha 6a30BoM ypoBHe oTBOAMTCS 1
y4eOHBIN Yac B HENENI0, BCEro 3a roja oOydeHus 34 ydeOHBIX Yaca, Ha yrjay0JeHHOM
ypoBHe 3 yueOHBbIX 4yaca B He/eNo, Bcero 3a roj odydenus 102 yueOHbix yaca. B 11
Kiacce - 136 yueOHbIX 4acoB.



[NIAHUPYEMBIE [TIPEIMETHBIE PE3VJIbTATBI OCBOEHUA
CUHXPOHU3MPOBAHHOM ITPOTPAMMBI KYPCA «TEOMETPHUSI» 10 KJIACC

[IpeameTHbIE pe3ynbTaThl U3yYEHUs T€OMETPUH HA 0a30BOM YPOBHE OPUEHTUPOBAHBI
Ha JIOCTIKEHUE YPOBHS MaTeMAaTUYECKON TPaMOTHOCTH, HEOOXOAMMOTO /JIsl YCIEITHOTO
pelieHus 3a7a4 B peayibHOM KM3HU M CO3/IaHME YCIIOBUM JJIsi MX OOILIEKYIbTYPHOTO
pa3BUTHSL.

OcBoenue yuebOHOro kypca «l'eomeTpusi» Ha 0a30BOM YPOBHE CpPEIHErO OOIIETro
oOpazoBaHMsl  JOJDKHO  oOOecrneuuBaTh  JOCTHXKEHHE  CICAYIOIIUX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB:

Ha 6a3oBoM ypoBHE

— OnepupoBaTh NOHATHAMU: TOUKA, PSAMast, IJIOCKOCTb.

— IIpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKHX 3a/]a4.

— OneprpoBaTh NOHATHIAMU: NAPAJIIEIBHOCTD U NEPIEHIUKYJIISPHOCTD MPSMBIX U
IIJIOCKOCTEHN.

— KrnaccupunupoBaTe B3aMMHOE pACIONOXKEHHE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

— OnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJj, TpaHd JABYTPAHHOIO yria, pedpo
JIBYTPAHHOTO yIja; JUHEHHBIM Yrojl JBYTPAHHOIO yIja; IpaaycHas Mepa
JIBYTPAHHOTO yIJIa.

— OneprpoBaTh IOHATUSAMU: MHOTOTPAHHUK, BBIIYKIBII M  HEBBITYKJIBINA
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, ITPABUJIbHBIM MHOTOT PAHHUK.

— Pacnio3HaBath OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHMpaMuja; IpU3Ma,
MPSMOYTOJIBHBIN Napaijiesienunes, Kyo).

— KnaccuduuupoBath MHOTOTpaHHUKH, BEIOMpasi OCHOBAHUS JJIsl KJIaCCU(UKALIUU
(BBIMYKJIBIE W HEBBITYKJIBIE MHOTOIPDAaHHHUKH; IPABUJIBHBIE MHOTOI'PDAaHHUKH;
OpsIMbIE ¥ HAKJIOHHBIE PU3MBI, NTapaJUICICITUIIEABI ).

— OneprpoBaTh NOHATHAMU: CEKyLIas IUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

— OOBACHSTH MPUHLHUIIBI TOCTPOEHUS] CEUEHU, UCTIONB3YsI METOJT CIE/I0B.

— CTpouTh CeYEHUsT MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIIIOJHATH (BBIHOCHBIE)
TUTOCKHUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY,
CHU3Y.

— Pemath 3a1aun Ha HaXOXJIE€HUE T€OMETPUUYECKUX BEJIMYMH MO oOpasuam Wiu
aNropuT™MaM, MNPUMEHSISI W3BECTHbIE AHATMTUYECKHUE METOIbl TMPU PEUICHUU
CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a7a4 Ha BBIUMCIECHUE PACCTOSHUN MEXIY
JIBYMSl TOYKAaMH, OT TOYKM JO MPAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

— Pemath 3amaun Ha HaXOXJACHHE MEOMETPUUYECKUX BEJIMYMH MO 0o0pasliaMm Wiu
aNropuT™MaM, NPUMEHSS W3BECTHbIE AHAIUTUYECKHE METOIbl MPHU PEUICHUH
CTaHAAPTHBIX MaTEMaTUYECKMX 3aJad Ha BBIYMCIECHHE YIJIOB MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

— Boruncnate 00bEMBI M IJIOMIAAM MOBEPXHOCTEW MHOTOTPAHHUKOB (IpHU3Ma,



nupaMua) ¢ TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILIEHUS MEXKIY
TUIOUIA/IIMU TTOBEPXHOCTEN, 00bEMAaMU MOO0OHBIX MHOTOIPAaHHUKOB.

— OnepupoBaTh TMOHATUSMHU: CHUMMETpPUS B MPOCTPAHCTBE;, LEHTP, OCb U
TUIOCKOCTh CUMMETPUH; IIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI.

— U3Bnekatb, mnpeoOpa3oBeIBaTh M HHTEPIPETHPOBATH  HMHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

— IpumensaTs reomeTpudeckue (HakThl i1 PEHICHUS CTEPEOMETPUUECKHX 3a/ad,
MPEoJIaraloliuX HECKOJIBKO IIAroB pPEIICHUs, €CIU YCJIOBUA MPUMEHEHHUS
3aJlaHbl B IBHOU (opMe.

— [IpuMeHsTH npocTenime porpaMMHBbIE cpelcTBa u
AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI TIPHU PEIICHUU CTEPEOMETPUUECKUX
3azay.

— IIpuBoUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

— [IlpuMeHSTh TOMyYEHHBIE 3HAHWS HAa TPAKTHKE: aHATU3HPOBATH pEabHBIC
CUTYyallM M TPUMEHSTh W3yYEHHBIE TMOHSATHS B TMPOIECCE IMOUCKA pEHICHUs
MaTeMaTU4YeCKu CHOPMYIUPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaIbHbIE
CUTyallU Ha $3bIKE TEOMETPUU, HCCIEIOBAaTh IOCTPOCHHBIE MOJACIHU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATUNA U TEOpeM, ammapara ajireopsl;
pemaTh MpaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T€OMETPUYECKUX
BEJIUYMH.

Ha yriy6s1enHoM ypoBHe

— CB00OOHO OMEepHUPOBaTh OCHOBHBIMH TMOHATHSIMH CTEPEOMETPHUH TIPH PEIICHUN
3a/1a4y ¥ MPOBEICHUY MAaTEMaTHYECKUX PACCYKIACHUH.

— [IpuMeHSTh aKCMOMBI CTEPEOMETPHUU W CIEACTBUS W3 HUX MPU PEIICHUU
Tr€OMETPUYECKUX 3a]1aY.

— KnaccudumnupoBath B3aMMHOE pAaCMONOKEHUWE TMPSMBIX B MPOCTPAHCTBE;
MJIOCKOCTEH B MPOCTPAHCTBE; MPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.

— CB0OOOHO OMEPUPOBATH MOHSATHSMH, CBS3aHHBIMHU C YTJIaMHA B MPOCTPAHCTBE:
MEXIy MPSMBIMHU B TIPOCTPAHCTBE; MEKIY MPSMOK U TIOCKOCTHIO.

— CB0OOHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMHU.

— CB0OOOJTHO  pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB  (TpU3Ma,
nupamMuIa, IPSMOYTOJIbHBIN TTapallieienune, Kyo).

— KnmaccudumupoBarts MHOTOTPaHHHKH, BEIOMpAsI OCHOBAHUS TUTS
KJ1acCU(UKAIUU.
— CBo0OoHO OTIEpUPOBATH ITOHSITHSIMH, CBSI3aHHBIMU c CEYECHUEM

MHOT'OIPAHHHUKOB TJIOCKOCTBIO.

— BpINonHATE napajieNbHOE, UEHTPAIBHOE M OPTOTOHAIBHOE NPOEKTHPOBAaHUE
(Guryp Ha MIOCKOCTb; BBITIOJIHITH H300paxeHust (Uryp Ha MmIOCKOCTH.

— CTpouTh CE€YeHHs] MHOTOTPAaHHUKOB PA3JIUYHBIMU METOJIaMU, BBITIOJIHSTh
(BBIHOCHBIE) IMJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUL
CBEpXY, COOKY, CHU3Y.

— BpiuncnaTe miomaad MOBEPXHOCTEH MHOTOIPAHHUKOB (TpHU3Ma, NMUpamuia),



T€OMETPUUYECKUX TEJ C TPUMEHEHHUEM (HOopMyI.

— CB00OOHO OTIEpUPOBAThH MOHATUSIMU: CHMMETPHSI B IPOCTPAHCTBE; IIEHTP, OCh U
IUIOCKOCTh CUMMETPUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

— CB0OOOJHO  OmMEpUpPOBaTh MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE.

— BBInoaHATh ACHCTBUS HAJl BEKTOpaMH.

— PemaTte 3agauM  Ha J10Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSISI M3BECTHBIE METOJbI IMpHU
pElIeHMM MaTeMaTUYeCKHX 3a7a4 TOBBIIIEHHOTO U BBICOKOTO YpPOBHSA
CJIOKHOCTH.

— llpuMensTh  mpocTediiue  MpOorpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY.

— W3Bnekarp, TmpeoOpa3oBBIBATH W WHTEPNPETUPOBATH HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 HAa YepTekKax
U pUCYHKaX.

— [IpuMeHTh MOJIy4eHHBbIE 3HAHUSI HA MPAKTUKE: CPAaBHUBATh U AHAIU3UPOBATH
pealbHbIE CUTYyallUH, NPUMEHATh W3YYEHHBIE MOHATHS B IMPOLIECCE IMOUCKA
pelieHus MaTeMaTH4ecKd CHOpPMYyITUPOBAaHHOM MPOOIEMbI, MOJEIUPOBATH
peanbHbIE CUTYallUd Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIENN
C HCIOJb30BAaHUEM T€OMETPUYECKUX IMOHSATUN M TEOpeM, amrmapara aireOphbl;
pemaTh MPaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXJIEHHUEM TIeOMETPUUYECKHUX
BEJINYMH.

— HMmMerp mipencTaBiieHHss 00 OCHOBHBIX JTanax pa3BUTUS T'E€OMETPUU Kak
COCTaBHOM 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHA.

I[INTAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHU A
CUHXPOHU3MPOBAHHOM ITPOTPAMMEBI KYPCA «'EOMETPUSI» 11 KJIACC

[IpenMeTHble pe3ysbTaThl U3YYEHHUsS] T€OMETPUU Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI
Ha JOCTHKEHHE YPOBHS MAaT€MaTU4YECKOW IPaMOTHOCTH, HEOOXOAUMOTO ISl YCHEIIHOTO
pelleHnsl 3ajady B peajbHOM >KU3HM W CO3/laHUE YCJIOBUU Al MX OOIIEKYJIbTYPHOTO
pa3BUTHS.

OcBoenune yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE CpPEIHETO OOIIEro
oOpa3oBaHMsl  JOJDKHO  oOOecrneuyuBaTh  JTOCTMDKEHHE  CIEAYIOIIHUX  MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

Ha 6a3oBoM ypoBHeE

— OnepupoBaTh MOHATUSAMU: TOUYKA, MPSMasi, TNIOCKOCTb.

— [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEJACTBUS M3 HHUX IPU PELICHUU
reOMEeTPUUYECKUX 3aa4.

— OnepupoBaTh MOHATHAMU: MAPALIEIBHOCTh U NMEPIEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEH.

— KrnaccudumupoBaTts B3aUMHOE pACIONOKEHHE TPSAMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTBE.

— OnepupoBaTh MOHATUSAMU: IBYT'PAaHHBINA yroJ, TpaHU JBYTPaHHOIroO yria, pedpo
JABYTPAHHOTO yIJa; JMHEWHBIA yros JBYrpaHHOrO yria; TpaaycHas Mepa



IBYIPAHHOIO yTJIA.

OnepupoBarh MNOHATUSAMH: MHOTOIPAHHHUK, BBINYKJIBIA W  HEBBITYKJIbINA
MHOI'OTPaHHHUK, 3JIEMEHTbI MHOTOI'PAaHHUKA, [IPABUIbHBI MHOTOTPaHHUK.
Pacrio3HaBaTh OCHOBHBIE BHJbl MHOIOIPAaHHUKOB (IUpaMuja; MpU3Ma,
IpSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccugunupoBaTe MHOTOrpaHHUKH, BEIOMpPasi OCHOBaHUS AJIs KJIacCU(UKALIUU
(BBIMYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHHUKH; MPAaBUJIbHBIE MHOIOIPaHHUKH;
MPSIMbIE U HAKJIOHHBIE PU3MBI, NTapajlIeICIUIEabl).

OnepupoBaTh MOHATUAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.
OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.
CrpouTh ce4eHHss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE)
MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHHU3Y.

Pemate 3amaun Ha HaXOXJAEHHE N€OMETPUYECKHX BEJIMYMH MO 00paslam HId
alropuT™MaM, IPUMEHSAS H3BECTHBIC AHAJIUTUYECKHE METOIBI IPU PELICHUHU
CTAHJAPTHBIX MATEMaTUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUA MEXKIY
IBYMs TOYKaMH, OT TOYKH 10 IPSAMOH, OT TOYKM IO IUJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS IIPIMBIMHU.

Pemarp 3amaun Ha HaX0XJIEHUE T€OMETPUUYECKUX BEIMYMH IO oOpasuaMm Wiu
aNropuTMaM, IPUMEHSS H3BECTHBIC AHATUTUYECKUE METOAbI IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4y Ha BBIYUCICHHUE YIVIOB MEXKIY
CKPCIUBAIOIMAMUCS TPSIMBIMU, MEXKIYy TMPAMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, ABYI'PAHHBIX YIJIOB.

Boruucnsate 00BEMBI M MJIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupaMpja) ¢ MpuUMEHEeHHEeM (OpMys; BBIYMCIATH COOTHOUICHHS] MEXIY
IUIOIIAIIMU TTOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHHUKOB.
OnepupoBarh MOHATHAMHM: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPHI.
W3Bnekatb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH  HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX.

[TpumensTh reomeTpudeckue (akThl 1 pEUIeHUs CTEPEOMETPUUECKHX 3a/1ad,
[IPEAIIOIaraouX HECKOJIbKO IIaroB pPELICHMs, €CIU YCIOBUS INPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumensTh IIPOCTEUILINE IIpOrpaMMHBIE cpencraa 51
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX
3a1ad4.

[IpuBOAUTH NIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJAE U KU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJyYEHHBIE 3HAHMS HA MPAKTUKE: AHAINW3UPOBATH pEAIbHbBIC
CUTyallud U IPUMEHATH WU3YYEHHBIC NOHATUSA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTU4YeCKd CHOPMYIUPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEaAIbHbIC
CUTyallud Ha s3bIKE TIE€OMETPUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'E€OMETPUYECKHX IMOHATUH U TEOopeM, ammapara ajireopsbl;



pelath MpakKTUYECKUEe 3aJayd, CBSI3aHHBIE C HAXOXJACHUEM T'€OMETPUUYECKUX
BEJIMYKH.
Ha yray0aenHom ypoBHe
— CB0OOOJIHO OTEpHPOBATH OCHOBHBIMH MOHSTUSIMU CTEPEOMETPUU TMIPU PEIICHUU
3a7a4 ¥ MPOBEJICHUN MaTEeMaTHUYECKUX PACCYKICHHA.
— IlpuMeHSITh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX INPU PEIICHUH
reOMEeTPUUYECKUX 3a/a4.
— KrnaccudunupoBaTte B3aMHOE PACIONOKEHHE TMPSMBIX B TPOCTPAHCTBE;
MJIOCKOCTEH B MPOCTPAHCTBE; MPSAMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.
— CBOOOJIHO ONEPUPOBATH MOHITHUSMH, CBA3AHHBIMHU C yIJIaMH B MPOCTPAHCTBE:
MEKy IPSIMBIMH B IPOCTPAHCTBE; MEXY MPSIMOI U TNIOCKOCTHIO.
— CB000/1HO ONIEepUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH.
— CBOOOJIHO  pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IIpHU3Ma,
nMpamua, NpsMOyroJibHbINA Mapaienenunes, Kyo0).

— KnmaccudumupoBats MHOTOTPaHHHKH, BEIOMpAsT OCHOBaHMS TUTST
KJ1accuuKaIuu.
— CB0OOHO ~ omepupoBaTh  MOHSTHSMHU,  CBS3aHHBIMH  C  CEUCHHUEM

MHOTI'OTPAaHHUKOB IIJIOCKOCTBIO.

— BBITONHATE MapajuiesibHOE, LEHTPAIBHOE U OPTOTOHAJIBHOE IPOECKTUPOBAHUE
(Guryp Ha IIOCKOCTB; BBIIOJIHATH H300paxeHus: (pUryp Ha IIOCKOCTH.

— CTpouTh CE€YeHHs] MHOTOTPAaHHUKOB PA3JIMYHBIMHU METOJIAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUA
CBEPXY, COOKY, CHU3Y.

— BblyucasaTh miom@agu MOBEPXHOCTEW MHOTOIPAHHUKOB (MpHU3Ma, MUpaMUia),
r€OMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (HopMy.

— CB00OOJHO ONepUpOBaTh MOHATUSAMU: CUMMETPHSI B MPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

— CBOOOJIHO OmepupoBaTh TMOHATHUSMH, COOTBETCTBYIOUIMMH BEKTOpam U
KOOpPJMHATaM B IIPOCTPAHCTBE.

— BBINIOJHATH NEHUCTBHS HAJl BEKTOPAMHU.

— PemaTtp 3agauMm  Ha JI0OKAa3aTelIbCTBO MATEMATHYECKUX OTHOLIEHUM U
HaxXO0XJIEHUE TEeOMETPUYECKUX BEIMYMH, MPHUMEHSSI HM3BECTHBIE METOIbl IpPH
pElIEHNH MAaTeMaTUYEeCKUX 3aJad MOBBIIMIEHHOTO W BBICOKOIO YPOBHSA
CJIO’KHOCTH.

— I[lpumeHATp  IPOCTEUIIME  TPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

— W3Bnekarp, mpeoOpa3oBbIBaTh W WHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEICTABICHHYIO0 Ha YepTexax
U PUCYHKAX.

— IIpuMeHATh MOJIy4eHHBIE 3HAHUS HA NMPAKTHKE: CPAaBHUBATH M AHAIN3UPOBATH
peanbHbIE CHUTyalud, NPUMEHSATh W3YYEHHBIE MOHATHS B IPOLIECCE IMOUCKA
pelIeHrsT MaTeMaTH4ecKd Cc(HOPMYJIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH
peanbHbIE CUTyallUd Ha SI3bIKE TEOMETPHUM, MCCIIEN0BATh TOCTPOCHHBIE MOJEIIN
C HCIOJIb30BaHWEM TE€OMETPUYECKHX MOHATHI M TeopeM, ammapara aiareOpsl;



peuiatb MPAKTUYCCKUC 3ada4M, CBA3AHHBIC C HAXOKIACHHCM I'COMCTPHYCCKHX
BCJIMYHH.

— NmeTh MMpCACTaBJICHUA 00 OCHOBHBIX JTamax pasBUTHUA TCOMCTPUU KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

COLAEPXAHUE YUEBHOI'O KYPCA «I'EOMETPUSA»
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE IOHATHUS cTepeoMeTpun. Touka, mpsMasi, INIOCKOCTh, NPOCTpaHCTBO. [IoHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHHUH CTEPEOMETPUU: aKCHOMbBI CTEPEOMETPHUH U CIIC/ICTBUS
W3 HUX.
B3auMHO€e pacnosioxkeHne NpsiMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS, MTAPAJIICIBHBIE U
CKpenuBaromuecs npsmelie. [[apaisienbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE:
MapaJUyieNIbHbIE  MOpPsIMBIE B MOPOCTPAHCTBE;  MAPAJUICTBHOCTh  TPEX  MOPSIMBIX;
[apajuIeIbHOCTDh IPSIMOM U IJIOCKOCTHU. [lapannenbroe u yenmpaibHoe npoexmuposaHue,
usoopasicenue  gueyp. OcHOBHble Cc80UCMBA  NAPANIEIbHO20 — NPOEKMUPOBAHUSL.
Uzobpascenue Queyp 6 napanienshoti npoekyuu.. YTIBI ¢ COHANPABICHHBIMH
CTOPOHAaMHM; Yrojl MEXIy IPsSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTH MIIOCKOCTEM:
IapajuleIbHbIE IUIOCKOCTH; CBOWCTBA IAapajUIeNIbHBIX IUIOCKOCTEW. IIpocrenmme
IPOCTPAaHCTBEHHbIE (UTYPHl HA IUJIOCKOCTH: TETpadap, KyO, mapalliesenurnen;
MTOCTPOCHUE CCUCHUU.
[lepneHAUKYISIPHOCTh NOPSIMOM UM IUJIOCKOCTH:  IEPHEHIAMKYJSIPHBIE TMpPsAMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAIUICIBHBIE U NEPICHAUKYISPHBIE K IIOCKOCTH, IMPU3HAK
MIEPIICHIUKYJIIPHOCTH TNPSAMOW M IUIOCKOCTH, TEOPEMA O NPSIMOM NEPHEHIUKYISAPHON
IJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YrOJI MEXIY NPSMOW M IJIOCKOCTHIO; JIBYTPAHHBIN
yroji, JIMHEWHBIM Yroja JBYTpaHHOro yria. OpmocoHanbHoe NpoekmuposaHue.
[lepnieHauKyIsIp U HAKIIOHHBIC: PACCTOSIHUE OT TOYKH 10 MJIOCKOCTH, PACCTOSIHUE OT
NpsSIMONM 710 TUIOCKOCTH, TPOEKIMs (UTYpPhl Ha TIUIOCKOCTh. [lepneHauKyasipHOCTh
IUIOCKOCTEN: MPU3HAK NEPIECHAMKYISIPHOCTH JABYX IUIOCKOCTeW. Teopema o Tpéx
NEPIICHANKYJIIAPAX.
Venvi 6 npocmpancmee: yzon medcoy npamou u NIOCKOCMbIO, O08YePAHMBIU V207,
JIUHEUHBLL Y20n 08YyepanHo20 Vead. Tpéxepanuvili u mHocoepanuvle yeavl. Ceoticmea
NJIOCKUX Yyeno8 MuococpanHoz2o yena. (Ceouicmea NIOCKUX U  08VSPAHHLIX Y208
mpéxepannozo yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisL MPEXSPAHHO20 V2.
MHoOrorpaHHuKH
[TonsiTHe MHOTOrpaHHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHHMKA, BBINNYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOTpaHHUKA. Buovl MHO202PAHHUKOS,
pazeépmka mHoz2oepannuxka [lpu3mMa: n-yrosibHasi mpu3mMa; rpaHu U OCHOBAHUS ITPU3MBI;
npsiMasi W HaKJIOHHAs TIPU3MBI, OOKOBass M TIOJIHAS TOBEPXHOCTh IPU3MBL.
[Tapannenenunen, npsMOYroJIbHBIA Mapajuvlesienunes] U €ro cBoiictBa Kpamuauwiue
nymu Ha nogepxHocmu MmHozocpanwHuka. Teopema Oiinepa. I[Ipocmpancmeennas
meopema Ilugpazopa. llupammma: n-yrojibHas TUpamMuga, TPaHH U OCHOBAHHE
nupamMuibl; OOKOBass M TMOJHAS TOBEPXHOCTh MHUPAMUJIBI; MPABHIIbHAS U yCEUEHHAS

1 KprI/IBOM BbIJA€JIEHbI 3JIEMEHTbI COAEPXKAHUA, N3yddeMbI€ Ha yl"}'[y6}'IeHHOM YpPOBHE



nupamMuga. DJIEMEHThl TPU3Mbl U TUpaMubl. [IpaBUIbHBIE MHOTOTPAHHUKHU: TIOHSTHE
MPaBUJILHOTO MHOTOTPAHHHWKA;, TIPaBWIbHAS TPU3Ma U TPaBWIbHAS MUPaMUA;
MpaBUJIbHAS TPEYTroJibHAS THUpamMuia W MPaBUIBHBIN TeTpa’ap; kKyO. [IpencraBinenue o
MPaBUJILHBIX MHOTOTPAHHHUKAX: OKTadAp, MOACKa’aAp u mkocadnap. CeueHus MPU3MBI U
MAPaMUJIBL.
Cummempus 6 npocmpancmee: CAMMETPUSI OTHOCUTEILHO TOYKH, MPSMOM, TIOCKOCTH.
DOneMeHThl ~ CUMMETpUM B NHpaMHJax,  [apajulesieluIenax,  MPaBUIbHBIX
MHOTOI'PaHHHUKAX.
Brluncienue 351eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, AuaroHanu, yribl. [lnomans 60koBoit
MOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, TUIOIIaIb OCHOBAHUI, TEOpEMa O
OOKOBOM TMOBEPXHOCTH TMpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTU U
MOBEPXHOCTH TPABWIBHOW MHUPaMHUIBI, TEOpEeMa O IUIOMATU YCEUEHHON MHPaMHUIBI.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.
[logoOHbie Tenma B mpocTpaHcTBe. COOTHOIICHHS] MEXY IUIOMIAJSIMU MOBEPXHOCTEMH,
00bEMaMU MTOJOOHBIX TE.
BekTopbl M KOOPAMHATHI B POCTPAHCTBE
llonsimus: eéekmop 6 npocmpancmee; HYN€60U GeKMOp, ONUHA HEHYIe8020 BeKMOpd;
BEKMOpbl  KOJLIUHeApHble, COHANPABIEHHble U  NPOMUBONOJONCHO  HANPABTIEHHbIE
sekmopwl. Pasencmeo eexmopos. [leticmsus ¢ 6eKmMoOpamu: CILOMCEHUe U BbIYUMAHUE
BEKMOPOB, CYMMA HECKOJIbKUX BeKMOpPO8; YMHodceHUue eekmopa Ha uucio. Ceoticmea
cnodicenuss  ekmopos.  Ceoticmea  yMHOdcCeHusi @ekmopa Ha uyucio. Ilowamue
Komniaauapusle 6ekmopwvl. Ilpuznax romnianapHocmu mpéx eekmopos. Ilpasuno
napannenenuneoa. Teopema o pasnodceHuu 6eKmopa no mpém HeKOMNIAHAPHLIM
sekmopam. IIpsamoyzonvras cucmema roopouwam 6 npocmpauncmee. Koopounamoi
gekmopa. Cesa3b mexncoy KOOpOUHamamu 6eKmopa U KOOpOUHamamu mouex. Yeon
meancdy eekmopamu. CkanapHoe npoussedenue 6eKmopos.

COJEPXXAHUE YUYEBHOI'O KYPCA «I'EOMETPUS»

11 KJIACC

Tena Bpamenus.

[TonsATHSA:  TUIMHIPUYECKAs  TOBEPXHOCTh,  KOHWYECKAas  IMOBEPXHOCTH,
chepuueckass MOBEPXHOCTh, OOpasyrolire MoBepxHOCTeH. Tena BpallleHUs: HWJIUHIP,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonioxkeHue chepsl U MIOCKOCTH,
KacartelbHas III0CKOCTh K cepe. M300parkenne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka
UIMHApa U KoHyca. CummeTpus cdepsl U mapa.

O6bEéM. OcHOBHBIE CcBOMiCTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOIBLHOTO
napawienenunena u ciaeActBus u3 He€. OOBEM TNPSIMOM W HAKIOHHOW TIPHU3MBI,
UIUHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa v MapoBOro CerMeHTa.

KoMOuHaiuy Ten BpameHuss 1 MHOTOTpaHHUKOB. [Ipru3ma, BMcaHHAs B IWIHH]IP,
omucaHHas OKojo IumHApa. llepecedenne cdepsl W mapa ¢ miockocTeio. Kacanue
mapa u chepsl IUIOCKOCThIO. [loHSATHE MHOTOTrpaHHHKA, OMHWCAHHOTO OKOJIO C(ephl,
cdepsl, BIUCAHHOW B MHOTOTPaHHUK WJIU TEJIO BPAICHHUS.

[lnomaar TOBEPXHOCTH UWJWHJIpA, KOHyca, IUIomanas cdepsl u e€ yacTew.
[Tono6ue B mpoctpancTBe. OTHOMIEHNE 00BEMOB, TIIOMANACH MOBEPXHOCTEH MOI00HBIX
¢uryp. IlpeoOpazoBanme momoOusi, romoreTus. PemieHne 3amad Ha TUIOCKOCTH C
MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHue cedyeHHii MHOTOTPAHHUKOB M TE€J BpAILIECHUS: CEYEHUs LWIMHIpA
(mapajuienbHO U MEPIEHANKYJISIPHO OCH), CEUYCHHS KOHYca (MapajuieibHOe OCHOBAHUIO U
MIPOXOJISIIEE YEpPEe3 BEPIIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHHSI CEYEHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHET O TPOEKTUPOBAHMSI, METO] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE.

Bekropel B mpoctpaHcTBe. Omnepanuy HajJ BEKTOpamMH. BEKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXE€HHUs. lIpsMoyronpHas cucrteMa KOOpJIWHAT B
npoctpaHcTBe. Koopaunatsl Bektopa. Paznoxenue Bektopa no 6asucy. KoopaunatHo-
BEKTOPHBIA METO]I IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JIBU:KEeHMS B IPOCTPAHCTBE.

JIBrkenus npoctpaHcTBa. OtoOpaxkeHud. J[BuxkeHus u paBeHCTBO duryp. Oomue
CBOMCTBA JBIKCHMM. BHIbl JBWKEHUHN: MapaJUIENbHBIM TEPEHOC, LEHTPAIbHAA
CUMMETpHs, 3€pKajbHasi CHUMMETpHUsS, MOBOPOT BOKpYyr mnpsmoi. I[IpeoOpazoBanus
nogo6us. [Ipsmas u cdepa Didnepa.



TEMATUYECKOE IUIAHMPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBenb (68 yacoB)

Yrayo6aennblii ypoBenb (102 yacos)

Hasanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE cofiepKaHHe

Beenenue B
crepeomeTpuio (10 u)

(OCHOBHBIC TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, INOCKOCTbh, IpocTpancTBo. [IpaBuia
M300paKeHMs Ha PUCYHKAX: H300paKeHUs
MUIOCKOCTEH, MapajIeIbHBIX TPSMBIX
(OTpPE3KOB), CepeAMHBI OTPE3KA.

[MonsaTHs: MepeceKaronuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakeHIEe MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIIMOHHBIX YepTexax. HauanbHbie
CBE/IEHUS 0 KyOe M mupaMuie, X pa3BEPTKU U
Mosienn. CeueHuss MHOTOTPaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM OCTPOSHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

BBexenue
B cTepeomMeTpuio (23 4)

OcHogHble npocmpaHcmeeHHble uzypuol.
[ToHSTHS CTEpPEOMETPHH: TOYKa, IIpsMas,
MJI0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBuJia U300paKEHUsI Ha PUCYHKE
MJI0CKOCTH, MapaljIeNIbHBIX MPSIMBIX
(OTpe3KOB), cepeMHBI OTpE3Ka.

[ToHsTHS: IEpeCceKaOUTUECs MITOCKOCTH,
MEepECeKArOIINEcs MPsiMasi U TIOCKOCTH;
MOJIYTIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICZICTBUS U3 HUX.

Cnocobvl 3a0anusi NPAMbIX U NIOCKOCMell 8
npocmpancmee.

Obo3Hauenuss nPAMbIX U NIOCKOCMELL.
Ceuenus. M3zobpasxcenue ceuenuii
nupamuowl, Kyoa u npusmsl, KOMopbwle
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenus nNoay4eHHbIX NI0CKOCmel.
Packpawiueanue nocmpoeHHblX cederuti
paznvimu yeemamu. Memoo crnedog 0
nocmpoenus ceuyenuu. Ceoticmsea
nepeceueHull NPAMbIX U NI10CKOCMel.
Ilocmpoenue ceuenuii 8 nupamuoe, Kyoe no
mpéw mouxam Ha péopax. Cozoanue
BLIHOCHBIX Uepmedicell U 3anUCh WUa208

1noCmpOeHRUAsl.




[ loemopenue nianumempuu. Teopema o
nponopyuoranbHulx ompeskax. [looooue
mpeyeonbHuxkos. Teopema Menenas.
Pacuémul 6 ceueHusix Ha GbIHOCHLIX
uepmesicax.

Hcmopus pazeumus nianumempuu u
cmepeomempuu.

IIpsimble ¥ MI0CKOCTH

B IIPOCTPAHCTBeE.
[IapanieJbHOCTh NPAMBIX
1 IVI0CKOCTel

(12 )

B3anMHOE pacroloKeHHUE NPSIMBIX B
[IPOCTPAHCTBE: NIEPECEKAIOIIHECS,
[apaJuIeIbHbIE U CKPEIIUBAIOLIUECS IIPSMBIE.
[TapayuienbHOCTD MPSAMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[1apaJUIEIbHOCTD IPSIMOU U IIJIOCKOCTH.

'YTIIBI C COHANPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIy PSMBIMU B IIPOCTPAHCTBE.
[lapayieIbHOCTD INIOCKOCTEN:

[apauleJIbHBIE IIIOCKOCTH; CBOWCTBA
rapajulebHbIX II0cKoCcTeN. [IpocTeitmme
MPOCTPAHCTBEHHBIE (PUTYpBI HA IIIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue;]; IocTpoeHue
CECYECHU I

B3aumHoe pacnoJioxkenue
NMPsSIMbIX B POCTPaHcTBe (6

1)

B3auMHOE pacroaoXeHue NpsMbIX B
rpocTpancTBe. CKpenmyBarommecs
npsiMble. [Ipu3Haky cKkpemuBaroImxcs
[IPSIMBIX.

[TapajutenpHbIe PAMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBAHUM U
€AMHCTBEHHOCTH MPSIMON MapajuIeIbHON
TAaHHOW IIPSIMOM, IPOXOZSILEN YePE3 TOUKY
[IPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMou. JleMMa o nepecedeHun
MapaJuICIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajuienbHOCTB TPEX MpsAMBIX. TeopeMa o
TPEX MapaJuIeNIbHBIX MPSIMBIX.

TeopeMa 0 CKpeIMBaAOIIUXCSA IPSAMBIX.

[ lapannenvroe npoekmuposaHue.
OcHogHbie ce0licmea napaiienrbHo20
npoekmuposanus. Mzobpasicenue paznvix
puzyp 6 napannenvHol npoexyuu.
[{enmpanvHas npoekyus.

'YTO0II ¢ COHAIPABIEHHBIMU CTOPOHAMU.
YToa Mexay NpSMBIMHU.

3adauu na dokazamenbcmeo u
uccreo0o8anue, CesA3anHHble C
pPacnoodceHuem npsmulx 6
npocmpancmee.

ITapanieJbHOCTD
MPAMbIX
U IJI0CKOCTel

B IPOCTPAHCTBE

[loHsATHA: TapauIEIBHOCTD IPAMOM
Y IUIOCKOCTH B IIPOCTPAHCTBE .
[ Ipu3HaK napayienbHOCTH NPSIMOU

1 1ocKocTH . CBOMCTBA MapajuieIbHOCTH




(8 1)

MPSIMON U TUIOCKOCTH.

["eomempuueckue 3a0a4u Ha 8bIYUCTIEHUE U
0oKazamenbcmeo, CesA3aHHble C
napannenrbHoOCmbio NPAMbIX U NIOCKOCmel
6 npocmpancmaee.

IlocmpoeHue ceuenus, npoxoosuezo uepes
OaHHYI0 NPAMYIO HA Yepmedce U
napanienbHo2o opyeou npamou. Pacuém
omuowenutl. Ilapannenvuas npoexyus,
npumeHenue

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie niockocmu. [Ipusnaku
napanieibHocmu 08yX NJIOCKOCHEN.
Teopema o napannenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosawell uepes mouKy, He
NpUHAOIeHCauyio OAHHOU NIOCKOCTU U
cneocmeus uz neé. Ceoticmea
napanienbHulx NI0CKOCmell: o
napanneibHoOCmu NPSAMbLX nepeceyeHus npu
nepeceueHul 08yX NapaelbHblx
niockocmet mpemueti, 06 0ompe3Kax
napanienrbHulX NPAMbIX, 3aKITH0YEHHbIX
MedHcOy napanienbHulMu NI0CKOCMAMU; O
nepeceueHuy npsAMoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

IlepnieHAUKYIAPHOCTH
NPAMBIX U I10cKOcTei (12

1)

[IepnieH IUKYISAPHOCTD MPSMOMN

Y IIJIOCKOCTH: MEPIICHINKYIISPHBIE MIPSIMBIE B
[IPOCTPAHCTBE, NPSMBIE TAPAJIIEbHBIE U
MEPICHINKYIIAP- HbIE K IUIOCKOCTH, TPU3HAK
MEPIEeHINKYJIIPHOCTH IPSIMON U TIOCKOCTH,
TeopeMa 0 IpsIMOM MEePIEeHANKYISIPHON
[JIOCKOCTH

[leprnieHIUKYNsIp M HAKJIOHHBIE: PACCTOSTHUE OT

IlepneHAUKYIAPHOCTH
NPAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

(25 )

llosmopenue: meopema Ilughazopa na
n10CKOCMU, MPUSOHOMEMPUS
NPAMOY201bHO20 MPEY201bHUKA.
Ceoticmea Ky6a u npamoy2oibH020
napannenrenuneod. Boiuucnenue onun
ompe3Kos 8 Kybe u npamoy20J1bHOM
napannenrenuneoe.

[leprieHAMKYISIPHOCTH MPSIMOU 1




TOYKH OO IINIOCKOCTH, PACCTOSIHUE OT pr[MOﬁ
J10 IINIOCKOCTH .

riockocTH. [Ipu3nak
MepHIEHIUKYISIPHOCTH TIPSIMOUN 1
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
Yyepe3 TOUKY IPOCTPaHCTBA U
[EPIECHANKYISIPHON K MIIOCKOCTH.
[110CKOCTH U EPIEHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTpaHHUKAX.
[leprieHaUKYNIAp U HAKIOHHAS.
[TocTpoeHue nepneHIuKyIsipa U3 TOUYKH Ha
MPIMYIO.

Teopema o mpéx nepneHOuKyIapax
(npsamas u obpamuas,).

Yeon mexncoy ckpewusarowumucsa
npamvimu. [louck nepneHOuKyisApHsIx
NPAMBIX C NOMOUSBIO NEPNEHOUKYIAPHBIX
niockocmeti Opmozonanvhoe
npoexmuposanue. Ilocmpoenue ceuenuii
KYOa, npusmsl, NPAGUILHOL NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 8 npocmpancmee
omuocumenvHo niockocmu. Ilnockocmu
cummempuil 8 MHo2oepanHukax. Ilpuznax
nepneHoOuKyIapHOCMU NPAMOUL U
NI0CKOCMU KAK C1e0CmBUe CUMMEMpPUU.
I IpasunvHble MHO202DAHHUKU

Pacuém paccmosnuti om mouxku 00
naockocmu. Cnocobwvl onycmumu
NnepneHOUKYIApbl: CUMMEmpUs, CO8U
mouku no napaiieivrotu npsamotu. Cogue no
HenapannienbHou NPAMOU, U3MEHEeHUe
paccmosHutl

Yrabl MeK1y NPAMBIMH U
MJIOCKOCTSIMHU
(10 u)

'YIJIBL B IPOCTPAHCTBE: YIOJl MEXAY MIPSAMON U

IJIOCKOCTBIO; IBYTPAHHBINA YTOJI, TUHEUHBIN
YTOJI ABYIPAaHHOI'O yIJIa.

[TeprieHAMKYISAPHOCTD IIOCKOCTEN: MPU3HAK

Yrabl n paccrosinus (16 1)

[ToBTOpEHME: YrOa MEXAY IPSIMBIMU Ha
MJI0CKOCTH, TPUTOHOMETPHSI B
[IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA

KOCHUHYCOB.




NEepIEeHANKYJIIPHOCTH JABYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAx

ITloBTOpEHME: YrOn MEeXAY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE. | 'eOMETpUYECKUE METOIBI
BBIUMCIICHUS YIJIa MEX]Y NPSIMBIMU B
MHOIOTPaHHHKAaX.

JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yTJa.
[leprieHAMKYIASAPHBIE TIIIOCKOCTH.
CBoJicTBa B3aMMHO NEPIEHAUKYIISPHBIX
rockocteit. [Ipusnak
MEPIEHIUKYJIIPHOCTH IIIIOCKOCTEM;
TeopeMa O IPsIMOM IepeceueHus IByX
[JIOCKOCTEH NMEepIEHAUKYIISPHBIX TPEThEU
MJI0CKOCTH.

[Ipsmoyzonvubiil napanienenuneod; Kyo,
U3MEPEHUs, CBOUCMBA NPAMOY20TbHO20
napannenrenuneoa. Teopema o ouazouanu
NpSAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
NPUKIAOHble 3a0adl, C8A3AHHbLE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napannenibHvle NI0CKOCMU 8 CIAHOAPMHbIX
wmnozozpannuxax. Ilapa napannenvrolx
n10CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mexncoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCNBIX CUMYAYUSIX.
Onyckanue nepneHouKyIspos, 8bluUCIeHUe
paccmosHull om mouku 00 Mo4Ku,
NpAMOU,; NIOCKOCMIU.

Boiuucnenue paccmosHuil Mexicoy
CKpewuearoyuMucs NPAMbIMU C NOMOUBIO
nepneHOUKYIAPHOU NIOCKOCHIU.
Tpéxepannulii yeon, HepaseHcmea 0ns

IMpEXSPAHHBIX Y2108.




Teopema Ilugpazopa, meopemvl Kocumycos
U CUHYCO8 OJI51 MPEXSPAHHO20 Y2Id.
Dnemenmol cgheputeckou 2eomempuiL.
eeodezuneckue TUHUU Ha 3emie

Muororpanauku (10 4)

IToHsiTE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOI'PAaHHUKA.
[Tpu3Mma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBAHUS NIPU3MBL; IIPsIMAsi U HAKJIOHHAS
[pU3Mbl; OOKOBasi U MOJIHASL IOBEPXHOCTh
[TPU3MBI.

[Tapamtenenunen, NpsAMOYTOJIbHBII
rapajuleJIeIUIE] U €ro CBOUCTBA.
[Mupamuna: n-yrosibHas nupamuaa, TpaHu u
OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJIHAs
MMOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceuéHHas mupaMuia.

JNeMEeHTHI IPU3Mbl U upamMuabl. [IpaBuibHbIe
MHOTOTPaHHUKU: IOHSATHE IPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS MpU3Ma U
MpaBWIbHAs MUPAaMK/Ia; IPABUIIbHAS
TpeyrojbHasi MUpaMuAa U IPABUIbHBIN
TeTpa’ip; Kyo. IIpeacraBienne o mpaBUIIbHBIX
MHOTOTpaHHHUKaX: OKTa3/p, T0ACKadIp U
MKOCAdIP.

CHMMeTpHsl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIBHO TOYKH, TPSIMOM, TNIOCKOCTH.
J7IeMEeHTHl CHMMETPHUH B UpaMuax,
napajuleJIenuneaax, NPaBUiIbHbIX
MHOTOTpaHHHUKAaX.

BoruncieHue 3J€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AuaroHa M, yriibl.

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
[MOBEPXHOCTU NPSIMOM IPU3MBI, IUIOINAIb
OCHOBaHMH, TEOpeEMa

0 OOKOBOI MOBEPXHOCTHU MPSMON PU3MBI.

Mmuororpanauku (7 4)

CucreMaru3anus 3HaHu: MHOTOrpaHHUK
1 ero 3nemMeHThl. [Tupamuna. Buast
nupamu. [IpaBunsnas nupamuna. [Ipusma.
[IpsiMasi 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npuzMa. [Ipsimoit
MapajuieIenuIe]], pMOyTrOJIbHbIN
napajuienenumnesn, Kyo.

Buinykavie mnoeocpannuxu. Teopema
Oiinepa. [Ipasunvhvie u noaynpasuivbHvle
IMHO202PAHHUKU




[Tomaas 6OKOBOM MOBEPXHOCTH H
[MOBEPXHOCTHU MPABUIBLHON MUPAMUIbI, TEOpEMA
0 TUTOIIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaAMUIBI

O0BEMBI
MHOTOTPAHHUKOB (8 4)

[Tonstue 06 00bEMe. OOBEM MUpPaAMU/IBI,
MPU3MBI

BekTopbl
B npocTpanctie (12 4)

[ lonamue sexmopa Ha NIOCKOCMU U 8
npocmpancmee.

Cymma u pasHocms 6eKmMopo8, NPpauiio
napannenenuneod, yMHOMNCeHUe 6eKmopa Ha
YUCTI0, PA3T0JCEHUE 8eKMOPa NO 6A3Ucy
Mpex 8eKMopos, He NeHCAUUX 8 OOHOU
nnockocmu. CkansipHoe npousgederue,
BbIUUCTEHUE Yellad MeHCOY BEKMOPAMU 8
npocmpancmae.

I Ipocmetiwue 3a0auu ¢ sekmopamu

J/IBuaxenns (5 1)

/lsuoicenus npocmpancmaa.
Omobpasicenus. J{gusicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudicenuli. Buowi
08UICEHUTL. NAPANNENbHbIU NEPEHOC,
YEHMPATbHAS CUMMEMPUS, 3ePKATbHAS
cuMMempus, NO8OPOM 60KPY2 NPSIMOU.

I Ipeobpa3zosanus nodobus. Ilpamas u
chepa Diinepa.

["eomempuueckue 3a0aqu Ha NPUMEHEeHUe
06UdICeHUs.

I[loBTOpEHUE: ceveHus,
PACCTOSIHUSA U YIJIbI

(6 1)

ITocTpoeHHe ceyeHUu B MHOTOIPAHHUKE.
Beruucienue pacCTOSHAN: MEXY IBYMsI
TOYKaMH, OT TOYKH 0 MPSMOH, OT TOYKH 0
MJIOCKOCTH; MEXIY CKPEIIUBAIOIINMHUCS
MIPSAMBIMHU.

BeruncieHue yriioB: Mexay
CKPELIUBAIOIIUMUCS TIPSIMBIMH, MEKIY NPIMOU
Y IUIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




TEMATUYECKOE IVTAHMPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

Ba3oBblii ypoBensb (34 yaca)

Yrayo6Jiennsblii ypoBenb (102 yaca)

HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO 4acOB)

OcHOBHOE COACPIKAHUC

HasBanue pasnena (Tembl)
Kypca, (KOJIMYeCTBO YaCOB)

OcHOBHOE COACPpIKAaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, IuaMeTp; IIomaIb
MOBEPXHOCTH cdepbl. BzanmHoe pacmnonoxenne
cdepsl 1 IIIOCKOCTH; KacaTebHas TUIOCKOCTh K
cepe; mwIomans cepsl.

N3zobpaxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yIoIIie
HWIAHIPUYECKON OBEPXHOCTH, OCh
LUAJIUHAPUYECKON NOBEpXHOCTH. [ununap:
OCHOBaHUS 1 OOKOBast TOBEPXHOCTH,
o0pa3ymoiias ¥ OCh; IIONab OOKOBOH M MOJIHOM
noBepxHocTH. M300pakeHue IuIMHApa Ha
miockocTH. PazBépTka mumuHapa.

Ceuennst mHHIPA (TUTOCKOCTBIO, TTApAILIETbHOM
WJIH TIEPIICHIUKYISIPHON OCH [IUITUH/IPA)
Konundeckast moBepXHOCTh, 00pa3yroIye
KOHHUYECKOH TTOBEPXHOCTH, OCh M BEPIIIHHA
KOHHYECKOH moBepxHOcTH. KoHyC: ocHOBaHME 1
BepIlIKHA, 00pa3yoliasi ¥ 0Ch; IO OOKOBOM
1 TIOJIHOW TIOBEPXHOCTH.

Yceu€HHbIH KOHYC: 00pa3yIolIne U BBICOTA,;
OCHOBaHHUS 1 OOKOBas IMOBEPXHOCTh.
U3o0paxkenne KoHyca Ha IIIOCKOCTU. Pa3BEépTka
KOHYca.

Ceuenns KoHyca (IIOCKOCTHIO, TapalIeTbHOMN
OCHOBAaHUIO, U TUIOCKOCTEIO, IIPOXOJISIIEH Yepe3
BEPILIUHY)

KomOunHanus Ten BpameHns 1 MHOTOTPaHHUKOB.
MHOrorpaHHUK, OMMCAHHBINA OKOJIO CephI;
cdepa, BIUCaHHas! B MHOTOTPaHHUK WIIK B TEJIO
BpaICHUS

Tena Bpamenus (24 4.)

Hunuaapuyeckas MOBEPXHOCTD,
o0pa3ymInue MIHHAPUICCKON
ITOBEPXHOCTH.

Hunuuap. [psmoil KpyroBoi NUIHHID.
Ilnomaas MOBEPXHOCTH UMWIUHAPA.
Konundeckast moBepxXHOCTB, 00pa3yrorme
KoHn4yeckoi nosepxHoctu. Konyc. Ceuenue
KOHYCa TUIOCKOCTBIO, apaluIeIbHOMH
IJIOCKOCTHA OCHOBAaHUS. Y CEUEHHBIN KOHYC.
N3obpaxenne KOHYCOB B yCEUEHHBIX
KOHYCOB.

[Tnomans 6OKOBOM MOBEPXHOCTH U TIOJTHOM
MTOBEPXHOCTH KOoHyca CTepeoMeTpruIecKe
3a/la4y¥ Ha JI0Ka3aTelbCTBO M BHIYHCIICHHE,
MOCTPOCHUEM CEUEHHH IMITHH/PA, KOHYCA.
[Ipuxanueie 3a1a9u, CBI3aHHBIE C
LIHHPOM.

Cdepa u map.

[Nepeceuenue cdepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanwue mapa u chepsl miockoctsio. Bun n
n300pakeHue mapa.

Ypaeuenue chepsl. [Tnomans chepnl u e€
yacTen.

Cummerpus cdepsl U mapa.
CrepeomeTpHuUecKue 3a1a9u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC
co cepoil ¥ IapoM, TOCTPOCHUEM UX
CEYEHUH MIOCKOCTHIO.

[Ipuknagueie 3a1a4uu, CBSI3aHHBIC CO Cepoit
U IIapOM.

[ToBTOpEeHHeE: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHIApPTHEIE

HO,Z[O6I/I$I. Paznmuunnie KOM6I/IHaL[I/II/I TCI




BpAICHUSI U MHOTOTPAaHHUKOB.
3agaun 1o Teme «Teira 1 TOBepXHOCTH

BpAICHUS
AHAJMTHYECKAas TeoMeTpusi IToBTOpEHME: KOOPAUHATHI BEKTOPA HA
(15 4.) INTIOCKOCTH U B IIPOCTPAHCTBE, CKAIIPHOE

MIPOU3BEJICHIE BEKTOPOB, BEIYMCIEHHUE yTia
MEXy BEKTOPaMHU B IPOCTPAHCTBE.
YpaBHEHUE MPSIMO, MPOXOAAILIEH Yepe3 IBE
TOYKH.
YpaBHEHHE TUIOCKOCTH, HOpMaJb,
ypaBHEHHUE MJIOCKOCTU B OTPE3Kax
BekTtopHoe npousseneHue. JInneinpie
HEPaBEHCTBA, IMHEMHOE MPOrpaMMHUpPOBaHUE
AHanmuTHYeCKHe METObI pacuéra yria
MEXly IPSMBIMHU U TUIOCKO- CTSIMH B
MHOTOTpaHHuKax. PopMmysa pacCTOSHUS OT
TOYKH JI0 TUIOCKOCTH B KOOPJMHATAX.
HaxosxaeHue paccTOSHUI OT TOYKH 10
TUIOCKOCTH B KyOe M PaBUIILHON MUpaMujie

IloBTOpEHMe, 0000IIEHNE 1 CeueHnst MHOTOTPaHHHUKOB: CTaH/IapTHbIE
cucreMaTuzaums 3Hanui (15 | MHOrOrpaHHHKH, METOJ CJIENIOB,
q.) CTaHAAPTHBIE MIIOCKOCTH, IEPECCUECHUS

NPSIMBIX U IJIOCKOCTEN
[NapannensHble PSIMBIE U MFIOCKOCTH:
napasieNibHble CeYeHUs], pacu€T OTHOLICHH,
YTJIBI MEXAY CKPCIIUBAOIINMUCS ITPSAMBIMHA
IlepnenauKysipHbIE NPSIMBIE U TUIOCKOCTH:
CTaHIAapTHBIE Napbl NEPHIEHANKYJISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPHHU
MHOT'OTPAaHHUKOB, TEOpEMA O TPEX
MEePHEHINKYISApax, BBIYUCICHUS JUIUH B
MHororpanaukax [losropenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYIIBI 115
II0IAaeH, COOOpakKeHUS TOI00HS.
[Tnomaan ceyeHNiH MHOTOTPaHHHUKOB: TUTOLIA M
[IOBEPXHOCTEMH, pa3pe3aHusi Ha YacTH,




CO00paxeHHs MOI00Us

O0bém MHOTOrpannuka (17
4.)

O61EM Tena. O0BEM NPSIMOYTOIBHOTO
napajuieNienunena. 3anadu 00 yIBOSHHH
Ky0a, 0 KBajipaType Ky0a; 0 TPHUCEKIIIH yTJia.
CrepeomeTpryecKye 3a/1a4l, CBI3aHHBIE C
00BEMOM TPSIMOYTOJIEHOTO
napajuieNenunea.
IIpuknanHele 3aga4n, CBsI3aHHBIE C
BBIYHCIICHHEM 00BEMA IPSIMOYTOIILHOTO
napajuieNenunea.
O0BEM TIPSIMOI TIPU3MEL.
CrepeomeTpryeckue 3aa4u, CBsI3aHHbIE C
BBIUMCJICHUEM 00BEMOB TIPSAMOM MTPU3MBI.
[Ipuknanuble 3ana4u, CBSI3aHHBIE C 00BEMOM
npsiMOi TIpu3MBbL. Brruncienue 00bEMOB Tet
C TIOMOIIBIO OTIPENEIEHHOTO HHTETpaa.
OO0BEM HAKIIOHHOM NTPHU3MBL, TUPAMHUIBL.
dopmyna 06bEma nupamusl. OTHOIIEHUE
00BEMOB MTUPAMUJL C OOIIIMM YTIIOM.
CrepeoMeTpruiecKye 3a1a4, CBI3aHHBIC C
00bEMaMH HAKIIOHHOH ITPU3MBbI, TUPAMHIBL.
[puknamueie 3anaun 1o Teme «O0BEMBI
TeJ», CBsI3aHHbIE C 00BEMOM HAKJIIOHHOM
MIPU3MBI, TUPAMUIBIL.

[Tpumenenune 00bp€MOB. Brrancnenne
ACCTOSHUS 10 THIOCKOCTH

O0bémbI Tea (5 u.)

Tlonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te.

O0béM 1unuHApa, konyca. O0bEM I1apa u
TUIOIIA/Ib Chephl

[MomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS
MEXTy TUIOMAIIMHU TTOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEN

[lnomanay noBepXHOCTH U
00BbEMBI KPYIJbIX Teda (9 4.)

O0BéM murHapa. Teopema 00
00BEME MPSAMOTO IUIUHApPA.

[Tmomaay 60KOBOM M TIOJTHOM MTOBEPXHOCTH
uurHapa Berancienne 00bEMOB Tell ¢
MOMOIIIBIO ONPEAENIEHHOT0 HHTETpaa.
O0BEM KOHYCA.

[Tmomaay 60KOBOM M TIOTHOM MTOBEPXHOCTH
KOHyca.

CrepeoMeTpUUECKUE 3a/1a4U, CBSI3aHHBIE C
BBIYUCIICHIEM 00BbEMOB IMITUHAPA, KOHYCA.
IIpuknagasie 3amagu o Teme «OOBEMBI 1

ioniaau noeepxuocret ten. OObEM mapa u




mapoBoro cextopa. Teopema 06 oO6bEMe
mapa. [Imomans chepsl.
CrepeoMeTprUYeCKIe 3a/1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB I11apa, MapoBOTo
CErMEeHTa, [IIapOBOT0 CEKTOpa.

[Ipuxmagape 3a0a49u IO TEME

«O0BEMBI TE», CBA3aHHBIC C 00BEMOM IIIapa
Y TUIOIIAJIBIO CEpHI.

CooOTHOIIEHUS MEXAY TUIOIAISIMH
TIOBEPXHOCTEH U 00bEMaMHK MTOJOOHBIX TEJI.
[TooOHBIC Tena B IpocTpaHcTBe. 3MeHeHne

00BéMa pu mogooun. CTepeoMeTprIecKue
3a/1a4d, CBA3aHHBIE C BRIYUCIEHHEM 00BEMOB
TeJ1 ¥ MJI0MIaiel MOBEPXHOCTEH

BekTOphbI M KOOPAMHATHI B
npocrpanctie (10 4.)

BekTop Ha IJIOCKOCTH U B MPOCTPAHCTBE.
CnoxeHue 1 BBIYUTaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3oxeHue BEKTopa 1o TpéM
HEKOMILJIaHAPHBIM BekTopam. [IpaBmiio
napajuieienunena.

Pewienue 3anay, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpPaMH.

[IpsiMoyrosibHas cucTEMa KOOPJIUHAT B
npoctpaHcTBe. KoopauHaTsl BeKTOpa.
[Ipocreiive 3aga4un B KOOpJIMHATaX. YTOJI
MeXIy BekTopamu. CKaIpHOE MPOU3BEICHNE
BEKTOpOB. BhIuncieHue yrioB Mexay MpsiMbIMU
U wiockocTaMH. KoopIMHAaTHO-BEKTOPHBIN METOT
TIPH PEIICHUN TEOMETPUIECKIX 3a/1a4

I[loBTOpeHME, 0000IEHUE U
cucrteMmaruzanus 3HaHuii (7
4.)

OcHoBHbIE QUTYDEI, (AKTHI, TEOPEMBI Kypca
TUTaHUMETPUU. 3a/1au TIIAHUMETPUH U METOIBI
WX peuIcHusI.

OcHoBHbIE QHUTYDEI, (HAKTHI, TEOPEMBI Kypca
CTEpEOMETPHH. 3a1a4H CTEPEOMETPHH U METOBI
UX PELICHUs

IloBTOpPEHME, 0000IIEHUE U
cucTeMaTu3anus 3HaHui (22
4.)

O6o061maro1ee MOBTOPEHHUE OHATHH U
MeToJ10B Kypca reomerpun 10—-11 kiaccos,
cucTeMaTH3aInsI 3HaHUM.

VcTopus pa3BUTHS CTEPEOMETPHUN KaK HAYKH
€€ poJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH




PABOYAA [TPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTDH U
CTATUCTHUKA» 10 -11 KJIACC
[TOACHUTEJIbHAA 3AIINCKA

PaGouass mporpamma yuebHOro Kkypca «BeposTHOCTh U CTaTHUCTHKa»
0a3zoBoro ypoBHs Juisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHETrO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00€CTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIMSAMH, COCTABIIIOIIMMUA OCHOBY I CaMOPAa3BUTHUS W HEIPEPBIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIN NU3YUEHNUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadueH st (OPMHUpPOBAHUSA y OOYYAIOIIUXCS
CTaTUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUH BEPOSITHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3ydeHum Kypca oOoramaroTcsi NPEACTaBICHUS YYalluxcs O
METOJAX UCCIEAOBAHUA U3MEHUMBOTO MUPA, Pa3BUBAETCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

VY4eOHblli Kypc «BeposATHOCTh M CTAaTUCTHUKa» YriayOJIEHHOTrO YpOBHS
ABJIIETCS TMPOJOJDKEHHEM U Pa3BUTHEM OAHOMMEHHOrO y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeaHero oOmiero oopa3oBaHus. Y4eOHBIN Kypc
npeaHa3HavyeH Il OPMUPOBAHUS Y OOYHAIOIIUXCSI CTATUCTUYECKON KYJIBTYPhl U
ITIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEU KaK MATEMATHYECKOIO MHCTPYMEHTA IS
W3YUYEHHUs CIIy4alHBIX COOBITHM, BEIWYMH U TiporieccoB. Ilpu u3yueHuum kypca
o0OoramarwTcsi MNpPEICTaBlIeHUs OO0YyYalolUXCcsi O METOJaXx  HCCIEIOBAHMS
W3MEHUYMBOTO MHpPA, PA3BUBACTCA TMOHMMAaHHE 3HAYMMOCTA U  OOIIHOCTH
MAaTEMATUYECKUX METOJOB IO3HAaHHUS KaK HEOTHhEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHne Kypca HallpaBJIEHO Ha 3aKpEIUICHWE 3HAHWM, MTOJTYYEHHBIX INPU
M3YyYEHUH Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYaWHBIX
BEJIMUMHAX W B3aUMOCBA3SX MEXKJIYy HUMH Ha BaXKHBIX IPUMEPAX, CHOKETbI
KOTOPBIX MOUYEPHHYTHl M3 OKpYXkarolero Mupa. B pesynpraTe y oOyuarommxcs
JIOJDKHO c(hOPMHUPOBATHCS TMPEJCTaBICHUE O HauOosee YIOTPEOUTEIbHBIX U
o0lMX  MAaTeMaTHMYeCKMX  MOJENSX,  MCHOJb3YyEeMbIX Il  ONHUCAHMS
AHTPOMTOMETPUUECKHUX U JIEMOTpahuuecKrX BEJIMUNH, TOTPEITHOCTEH B pa3IMUHbIC
poJia U3MEPEHUSX, UIUTETbHOCTU 0€30TKa3HOM pabOThl TEXHUUYECKUX YCTPOMCTB,



XapaKTEPUCTHK MACCOBBIX SIBIICHUNM W TIPOIIECCOB B OONIECTBE. YUEOHBIA Kypc
ABISETCST 0a30d N1 OCBOCHUS BEPOSTHOCTHO-CTATUCTUYECKHUX  METOJIOB,
HEOOXOMMBIX CHEITHAIMCTAM HE TOJIBKO WHKEHEPHBIX CICIIHAITBHOCTEH, HO TAKXKe
COLIMAJIBHBIX M TICUXOJIOTMYECKHX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC
HAyKWd B 3HAYUTEIHLHOM Mepe HCIHOJIb3YIOT amnmapaT aHaiu3a OOJIbIIMX JaHHBIX.
[{eHTpanpHYI0 YacTh Y4EOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHA OOJBIIMX
gucen — (PyHIaMEHTAIBLHOTO 3aKOHAa NPHPOMABI, MMEIOMIET0 MaTEeMaTHYECKYIO
dhopmaTuzaIuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh W CTATUCTHKA» CpEAHEH MIKOJBI Ha 0a30BOM M YIIIyOJIEHHOM
YPOBHE BBIJICIICHBI CIIEIYIONTNE OCHOBHBIE COMepKaTelbHbIe THHNH: «CIlyqaifHbIe
COOBITHS ¥ BEPOATHOCTHY, «CITydaiiHpIe BETUIMHBI U 3aKOH OOJIBIIIAX YHCEID».

BaxHyro d4acTb Kypca 3aHUMaeT H3yY€HUE TIEOMETPUYECKOro |
OMHOMMAJILHOTO pacIpe/iesieHUid U 3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOTAMHU
— TMOKa3aTeIbHBIM M HOPMAJILHBIM pacupeneaeHusIMu. [IoMrMO OCHOBHBIX JIMHUN
B Y4YEOHBIM KypC BKIIOUCHBI JJEMEHTHI TEOpuu Tpad)oB W TEOPUU MHOMKECTB,
HEOOXOMMBIC JIUTS TIOJTHOIIEHHOTO OCBOSHUS MaTepualia IaHHOTO y4eOHOTo Kypca
U CMEXHBIX MATEMATUYECKUX YUYECOHBIX KYPCOB.

Conepxanne muHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUNA O PACIpEICICHHH BEPOSTHOCTEH
MEXIy 3HAUYCHHUSIMHU CIIYYaWHBIX BEJIMYHMH, a TAaK)KE dTa JIMHHUS HEOOXOIMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONbIIKMX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TMPUPOJIE U OOIIECTBE U HMMEIOIIET0 MaTEeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN TMPEAJIaraeTcs B 03HAKOMHTEIIbHON
dbopMe ¢ MUHIMAJIBHBIM HCITOJIb30BAaHUEM MaTeMaTHYeCKOTro (popmain3ma.

Tembl, CBSI3aHHBIC C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIWYMHAMH,
aKIIEHTUPYIOT BHHMAHHME IMKOJHLHUKOB Ha OMHCAaHUM M HM3YyUYCHUM CIyYalHbIX
SBJICHUI C TOMOIIBIO HENMPEepbIBHBIX (PyHKIUI. OCHOBHOE BHUMAaHHWE YACIACTCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIpeiesICHUsM, TPU 3TOM IPEI0JIaracTcs
O3HAKOMHUTEIHLHOE W3YYCHHE Marepuajga Oe3 JI0Ka3aTeNbCTB MPUMEHSICMBIX
dakToB. B yueOHOM Kypce TpeaycMaTpuBaeTCs 03HAKOMHUTEIIBHOE U3YUCHHUE CBS3H
MEXIy CIy4yalHbIMH BEJIMYMHAMHU W ONHUCAaHUE JTOW CBA3HM C TOMOIIBIO
ko3 duneHTa KOpPpeNsiMd W €ro BBIOOPOYHOTO aHajora. OJTH DJIEMEHTHI
coJiep KaHMs Pa3BUBAIOT TeMY «JlMarpaMMbl pacCEeMBaHUS», H3YUYCHHYIO Ha YPOBHE
OCHOBHOTO 00mero o0pa3oBaHHs, © BO MHOTOM OIHMPAIOTCS HAa CBEICHUS W3
KYPCOB aJIreOpbl 1 TEOMETPHH.

Emé ommH  2ieMeHT  coaep:KaHus, KOTOpPbIM  NPEIIaraercs  Ha
O3HAKOMUTETFHOM YTIyOJNEHHOM YPOBHE — TIOCHIEIOBATEIBHOCTh CITy4alHBIX
HE3aBUCUMBIX COOBITHH, HACTYNAIOMUX B €IWHUIYY BpeMeHH. O3HAKOMJICHUE C



pacnpeneneHueM BEpOsSTHOCTEH KOJIMYECTBA TAKUX COOBITUI HOCUT Pa3BUBAFOIIIHIA
XapakTep U SBIAETCSA aKTyaJIbHbIM 7151 OyAyIIMX aOUTYpUEHTOB, MOCTYMAOIIUX Ha
y4eOHbIE CHENUAIbHOCTH, CBA3AHHBIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJOTHUEn
Y YIPaBJICHUEM.
MECTO KYPCA B YYEBHOM IIVTAHE
Ha nsyuenune kypca «BeposITHOCTh M CTAaTHUCTHKA» Ha 0a30BOM U yriayOJIEHHOM
YPOBHE OTBOJIUTCA MO 1 4Yacy B HEAENIO0 B TEUYEHHE KaXKIOTo rojaa oOydeHHs,
Bcero 68 yueOHBIX 4acoB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC 0a30Bblii ypOBE€Hb

[IpencraBnenne MAaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITHs (MCX0bl). BeposTHOCTh ciydaitHOro coObITHS. BimM30cTh 9acTOThI H
BEpOSITHOCTH ~ coObITMil.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
DJIEMEHTApHBIMU  COOBITUSIMU.  BepodTHocTH  COOBITUH B OmbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Onepatuu HaJ COOBITUSMU: NepecedeHne, 00beAMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEHNUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyiia MoaHoM BepossTHOCTU. HezaBucumbie COOBITHS.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢pakropuan. Yucio
couetanuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIu.

CiyuaitHas BEJINYMHA. Pacnpenenenue BEPOSTHOCTEH. Juarpamma
pacupenenenus. IIpuMepsl pacnpeneneHuii, B TOM 4YHUCIE, T€OMETPUYECKOE H
OMHOMHAJILHOE.

10 KJIACC yruy0JiéHHbIH YPOBEHb

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHS (MCX0Jbl). BeposITHOCTH ClydailHOTO COOBITHSA. BauM30CTh 4acTOTHI M
BEpOSITHOCTH ~ coObIT.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIUHEHNE, TPOTUBOIOIOKHBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYciioBHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
akcriepuMenTa. Popmyiia nonHou BeposaTHOCTH. Dopmyna barieca. HezaBucumeble
COOBITHS.

buHapHBIi ciydaiiHblil ONBIT (MCOBITAHKE), YCIIEX U Heyaada. He3aBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna OuHOMA
Hprorona.



Cepust He3zaBUCHMBIX wHcnbITanuii  beprymnu. CryuaiiHelii BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyvaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BEeIMYMHAMU. buHapHas ciyvaliHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCJIE TE€OMETPHUYECKOE U
OMHOMHAIIBHOE.

11 KJIACC 0a30Bblii ypoBeHb

YucnoBele  XapakTEpUCTUKM  CIYyYaWHBIX  BEIMYMH: MaTEMaTHUYECKOE
OKMJIAHUE, IUCIIEPCHsI W CTAaHJApTHOE OTKIOHEHME. [Ipumepsl npuMeHeHHs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJadaX M3 MOBCEIHEBHOU JKHU3HHU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yalHOUW BelWYuHBI. MaTeMaTtuyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYHMH. MaTeMaTU4YeCKOe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIIBHOTO PACTIPEAEICHHM.

3akoH OOJBIIMX 4YHCE U €ro pojib B HayKe, MPUPOAEC U OOIIECTBE.
Bb100poYHBIN METOI MCCIAEA0BAHMIA.

[IpuMepbl HENPEpPBIBHBIX CIy4yalHbIX BenWuMvH. [loHATHME O TIOTHOCTH
pacnpenesieHus. 3aqaun, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeEICHUN.

11 KJIACC yriy0/iéHHbIH YPOBEHb

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
CIIy4ailHbIC BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIy4yalHOW BEJIMYMHBI (paclpeiesiCHHs ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMS (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OWHAPHOW Cly4yalHOUM BelIWYuHBIL. MaTemaTtndeckoe
OKMJAHUE CyYMMBbl CIIy4ailHbIX BEJIMYMH. MaTemaTH4yeckoe OKHJaHWE
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHU .

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOM  BEJIMYMHBI
(pactipenenenust). Jucriepcusi OMHApHON CIyyalHON BENIWYMHBL. MaTemMaTH4YeCKOe
OKMJQHUE IIPOU3BEICHUS W JUCHEPCUS CYMMBI HE3aBUCHUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pactipenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

HepasenctBo UeOwiméBa. Teopema UeOniméBa. Teopema bepnymu. 3akon
Oonmpmmx  uucen.  BpIOOpouHBI  MeTO[ — WccienoBaHuW.  BriOopouHbIe
XapakTepucTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEICICHUMN.

HenpepeiBHble ciydaliHble BeauduHbl. [Ipumepsl. DyHKIMS IIOTHOCTH
BEPOSAITHOCTH pacmnpenesieHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3ajaun, NIpUBOASIINE K [TOKA3aTEIbHOMY PACHpeAeIeHUI0. 3a1auu, MPUBOISIINE K



HOPMaJIbHOMY  PAacCHpPEAEIICHMUIO. OyHKIHSA IIJIOTHOCTH BEPOSATHOCTH
MOKa3aTeNbHOTO pacnpeeneHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenusa. PyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACIIPENEIICHMUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH.  3ajgaud,
IPUBOJSIIKE K pacupeneneHuto [lyaccona.

KoBapuammst 1Byx caydaiiHeix BenumuuH. KoadduuumeHnt nuHeiHON
koppermsiuud.  CoBMECTHblE  HAOMIOACHWS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Paznuuue Mexay JIMHEMHOM CBSI3bI0 U IMPUUYMHHO-
CIIICTBEHHON CBA3bI0. JIMHEHHas perpeccus, METOJ HAaWMEHBIINX KBaJpaTOB.



HPEJIMETHBIE PE3YJIBTATHBI

K koniy 10 KJIACCa na 6a30BoM ypoBHe 00y4arOIIUNACS HAYYUTCS:

YUTATh U CTPOUTH TAOJHUIIEI M THATPAMMBI;

OIepUpPOBaTh MOHATUAMU: CpeAHee apuMeTHIecKkoe, MeInana, HauooJbIee,
HaWMEHbLIEE 3HAUCHUE, Pa3MaX MACCUBA YHCIIOBBIX TAHHBIX;

ONEpUPOBATh MOHATHSAMU: CIyYalHBIA HKCIEPUMEHT (OMBIT) U CIIy4dailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA KMCXOJ) CIYyYalHOTO OIbBITA;
HAXOJIUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOKHBIMU CITy4alHBIMU COOBITHSIMU,
HAaXOJIUTh W CPABHUBATh BEPOSTHOCTU COOBITUA B M3YyUYEHHBIX CIIy4allHBIX
HKCIEPUMEHTAX;

HAXOAUTh U (POPMYITHPOBATH COOBITUSA: MEPECeUCHUE U 00bEINHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHBOIOJOXKHOE TAaHHOMY COOBITHIO; TIOJbH30BATHCS
nuarpaMMmamu Jisepa u GopMyIoi CIoKeHHsT BEpOSITHOCTEN TP pELICHUH 3a/1aY;

ONEPUPOBATh MOHATUSIMH: YCIOBHAsl BEPOATHOCTb, HE3aBUCUMbBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIAa YMHOXXEHHS, C MMOMOIIbIO JIepeBa
CJIIy4alHOTO OIIBITA;

IPUMEHATH KOMOMHATOPHOE NPABUIIO YMHOKEHHSI IPU PEIICHUH 3a/1a4;

ONEPUPOBATh MOHSATUSMH: HCIBITAHWE, HE3aBUCHMbBIE WCIBITAHUS, CEpUs
UCTIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSTHOCTH COOBITUI B CEpPHUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIBITaHUN beprynu;

ONEpPUPOBATh  MOHSATUSMH:  CllydallHas  BEJMYMHA,  paCIpEIECIICHUE
BEPOSITHOCTEW, IMarpaMmMa pacIpeiesICHus.

K xoniy 11 KJIACCa nHa 6a30B0M ypoBHe 00y4arOIIUiACs HAYYUTCS:

CpaBHMBATh  BEPOATHOCTM  3HAYEHHUM  CIIy4YallHOM  BEJIWYMHBI MO
pacnpeieNIEeHUI0 UIIU C IIOMOUIBIO JUarpaMM;

ONEPUPOBATH MOHITUEM MATEMATUYECKOTO OXXKUAAHUS; TPUBOIUTH TPUMEPHI,
KaK MPUMEHSETCS MaTeMaTH4YECKOE OXKHJIAHWE CIIy4YallHOM BEJIWYUHBI HAXOJUTh
MaTEeMaTUYECKOE OKUJIaHUE 0 TAHHOMY pacIpeesICHHIO;

MMETH MPEACTABICHHUE O 3aKOHE OOJIBILINX YHUCEIT;

UMETH MPEAICTABICHUE O HOPMAJILHOM PACTIPEEICHHH.

K xoniry 10 KJIACCa Ha yriry0/JéHHOM YpOBHe O00y4YaroIIHiics HAyYUTCS:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUi rpad, CBI3HBIN Tpad,
nyTb B rpade, Uenb, UK, JEPEBO, CTENEeHb BEPIIMHbBI, JEPEBO CIIy4ailHOTrO
HKCIIEPUMEHTA;

CBOOOJIHO OMNEpPUPOBaTh MOHATHUSAMHU: CIy4yalHbI SKCIEPUMEHT (OIIBIT),
ClIy4aitHoe COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO[)
CIy4ailHOTO  OTbITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;



HaXOoJUTh U (POPMYyTHUPOBATH COOBITHS: MEPECEUCHNE, OOBETMHEHHIE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
Oiinepa, KOOPIWHATHYIO MPSIMYIO Ui PELICHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH JIBYX U TPEX CIydailHbIX COOBITHH;

ONEPUPOBATh  HOHATUAMMU: yCIOBHAasi  BEPOATHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C TIOMOINIBIO MpaBWIa YMHOXKEHHS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IMOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pemienun 3aaay, onpeaeisTh HE3aBUCUMOCTb COOBITHI TI0 hopmyie U
10 OpraHM3alUU CIYYailHOTO SKCIEPUMEHTA;

MPUMEHSITh M3Y4YCHHbIE KOMOMHATOPHBIE (OPMyNbl ISl TMEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4allHOTO OIIbITa, PELICHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHSTHSAMHU: OWHAPHBIA  CIy4alHBIA  OIBIT
(ucnpITaHue), ycrmex M HeyJlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONBITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYWHA, PACIpECICHHE
BEPOSITHOCTEH, JuarpamMma pacrnpeiesicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K xoniry 11 KJIACCa Ha yriry0/JéHHOM YpOBHe O0y4YaroIIHiics HAyYUTCS:

ONEPHUPOBATH TOHITUSMH: COBMECTHOE pACIPENCICHUE IBYX CIIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO PACTIPEICICHHS IBYX CIIyYaHBIX
BEJIMYMH [JIs1 BBIJCICHUS PpACIpEACNICHUs KaKJI0W BEJIUYMHBI, OMNpEe/eIeHUsS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYMH;

CBOOOJTHO OMEpPUPOBATH MOHSATUEM MATEMATHYECKOTO OKHJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMAaTUYECKOTO OXHUIAHUS
IpU pEeUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
reOMETPUYECKOTO pACTIPEICICHHI;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYaWHOW BEJIUYUHBI
(pactipeiesieHusi) TIPU PEIICHUWM 3a/lad, BBIUUCISATH JUCIEPCHIO U CTaHAapTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKU IO TAHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKUE TUTIOTE3bI, OJIb3YSCh N3YUEHHBIMU PACIPEACICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Hpe,I[CTaBJ'IeHI/Ie JAaHHBIX M OIIMCATCJIbHAsA
CTaTUCTHKA

CrnyvaiiHble OBITHI U CITydaiiHble COOBITHS,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTAPHbIMH UCXOdaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEM

VYciioBHasI BEpOATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hopMyIia MOJIHOMN
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

OJIEeMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyvaiiHbple BeIMYMHBI U PACIIpeIeNICHHs

0 N o ol

O0001eHne 1 cUCTEMaTU3AINS 3HAHUI

g1 W b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabusie IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypen
1 MareMaTHueCKOe OXKUIaHUE CITyIaliHOM 4
BEJIMYMHBI
) Jlucriepcus M cTaHIapTHOE OTKIOHEHUE 4 1
CITy4aitHON BEJIMYHUHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepbIBHBIE ClydaiiHbIC BETMYHMHBI 5
(pacripenerneHus)
5) HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpeHue, 060061IeHNE U 19 5
cucTeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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