OEJIEPAJIbHAA PABOYAS ITPOI PAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

MATEMATHUKA

(0a30BbIN YPOBEHD)

(mmsa 5-9 xmaccoB 00pa30BaTENbHBIX OPraHU3AIIN )
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@denepanbHas pabouasi mporpaMma o ydeOHOMYy mpenMery «MareMmaTukay
(6a3oBBIN ypoBeHb) (mpenmeTHass obiacTh «Marematuka W uHGOpPMaATHKay) (nanee
COOTBETCTBEHHO — TMporpaMma IO MaTeMaTHuKe, MaTeMaTHKa) BKIIIOYAeT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE O0YUICHHS, INIAHUPYEMbIC PE3YIhTAThl OCBOCHUS
IPOTPaMMBI TI0 MaTEMATHUKE, TEMAaTUYECKOE TIJIaHUPOBAHHE.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MareMatuke mjisg oOydarommxcs 5—-9 kimaccoB paspaboTaHa Ha
ocHoe ®I'OC OOO. B mporpamMe Mo MaTE€MATHUKE YUYTECHbI HUJIEM U TMOJIOKECHUS
KoHuenuuu pa3BuTus MaTeMaTudeckoro oopazosanus B Poccuiickoit @enepanuu.

[IpeameToM MaTeMaTHKU SBISIIOTCA (PyHIaMEHTaJbHbIE CTPYKTYpPbl HAILIEro MHUpa
— TMPOCTPAaHCTBEHHBbIC (OPMBI M KOJIMYECCTBEHHBIC OTHOMICHHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKJIAJAHBIX UaeH). MaTeMaTnyeckue 3HaHUsl 00eCieunBaroT
NMOHMMAHUE TPHUHIIUIIOB YCTPOMCTBA H HWCIOJIL30BAHMUS COBPEMEHHOW TEXHHKH,
BOCIIPUSITUE W  MHTEPIPETAIMIO COLMAIBHOM, HKOHOMHYECKOW, TMOJUTUYECKON
uH(pOpMaIH, TaI0T BO3MOXKHOCThH BBIIONHATH PACUEThl U COCTABIATH AITOPUTMBI,
HAaXOJIUTh M  MNPUMEHATb  GOPMYJbl, BIAAETh NPAKTUYECKUMH  NpUEMAMU
T€OMETPUUYECKUX U3MEPEHUN U TTOCTPOSHUH, YUTaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B
BUJIe Ta0NWl, AuarpaMM W TpapuKOB, >XKUTh B YCIOBUSX HEONPEACNEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep Cy4ailHbIX COOBITHH.

W3ydenne wmaremMaTWku (GOPMHPYET y OOYYarOIIUXCS MAaTeMaTUYeCKHid CTHIIb
MBIIICHHSI, MPOSBISIOIIUNACS B ONPENCICHHBIX YMCTBEHHBIX HaBbikax. OOyuarorimecs
OCBaWBAIOT TaKUE MPUEMBI U METOJIbI MBIIIJICHUS, KAK UHIYKIMS U JCTyKIIHs, 0000ICHIE
Y KOHKPETH3AallUs, aHAJIM3 U CUHTE3, KIIaCCU(DUKAIIUS ¥ CUCTEMAaTU3aIHsl, aOCTparupoBaHUe
U aHanorus. OObEKThl MATEMATUYCCKUX YMO3AKJIFOUCHHIA, TIPAaBUJIa UX KOHCTPYHPOBAHUS
PAaCKpBIBAIOT MEXaHU3M JIOTHYECKHX TOCTPOCHHH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dopmynHupoBaTh, OOOCHOBBIBATH W JIOKAa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JOTMYEeCKOoe MblnuieHne. M3yueHwme wmarematwku oOecriednBaeT  (popMupoBaHHe
QITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAaHHE YMEHHU [I€HCTBOBAThH IIO
3aJlaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIC W KOHCTPYHpPOBAaTh HOBBIC. B
nporiecce pelieHus 3aa4 — OCHOBOM Y4eOHOW NEATEILHOCTH HA YPOKaX MATEMAaTHKU —
Pa3BUBAIOTCS TBOPYECKAs U MPUKJIAIHAS] CTOPOHBI MBIIIUICHUS.

OOyuenne matemMaTuke Aa€T BO3MOXKHOCTH Pa3BUBATh Y OOYYAIOIIMXCS TOYHYIO,
parMoHAIBHYI0 U MH(POPMATUBHYIO Pedb, YMEHHE OTOMpaTh HauOOJee IOIXOJSIINE
SI3LIKOBBIC, CHUMBOJIMYECKHE, TpaPUUECKHUE CPEACTBA MJIsi BBIPAKECHUS CYXKICHUN H
HaTJISTHOTO WX TPEICTABICHUS.

[Ipn u3yyeHMM MaTEMaTUKH OCYIIECTBIISIETCS OOIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O MPEAMETE U METOJIaX MaTeMaTHKH,
UX OTJIMYMA OT METOJOB JPYTUX €CTECTBEHHBIX M TYMAaHHTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MATEMATHKH JJI PEIICHUS] HAYYHBIX U MMPUKIIATHBIX 33/1a4.
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[IpuopureTHbIMU LEISIMU OOyUYEeHHSI MaTeEMaTUKE B 5—9 Kilaccax sBISIOTCS:

(GbopMHUpOBaHHUE NEHTPAIbHBIX MATEMATUYECKUX TMOHATUN (YMCIO, BEIMYUHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEPOSTHOCTh, (YHKIHS), 00ECTIeUnBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTHUECKOTO 00Pa30BaHUsI 00yYarOIINXCS;

noJiBeicHHe OOydYarolMXcsd Ha JOCTYINHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAlOLIEro MUpPa, IOHUMAaHUE MAaTEeMaTUKU KaK 4acTH
o011eil KyJIbTyphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroumxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUYEHHUIO MaTEMAaTHKH;

dbopmupoBanne (PYHKIIMOHAILHONH MaTEMaTUYECKONM TPaMOTHOCTU: yMEHUS
pacrno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX TTOHATHH, 00HEKTOB U 3aKOHOMEPHOCTEH
B pCAJbHBIX KXU3HEHHBIX CUTYalMSIX W MPHU U3YYECHUU IPYTHUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpHOCTeW, (OpMylIupoBaTh HMX Ha S3bIKE
MaTeMaTUKH M CO3JaBaTh MaTeMaTHYECKHE MOJENIH, TMPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKUl anmapaTr [Js pEUICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX  3aj1ad,
WHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JINHUU COJIEP’KaHusl IPOrpaMMBbI 10 MaTeMaTuke B 5—9 kiaccax: «Yucna u
BBIUMCIICHU», «AnreOpa»  («AnreOpavyeckue  BbIpaXEHUs», «YpPaBHEHUS U
HepaBeHCTBay), «DyHkmmn», «['eomerpus» («['eomerpudeckne GUTypsl U UX CBONCTBaAY,
«V3MepeHune reoMeTpruuecKuX BEIUYUHY), «BeposaTHOCTh U CTAaTUCTHKAY. J[aHHbIE JTMHUU
pa3BUBAIOTCA MapajlIeNIbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJTHAKO HE
HE3aBUCHMO OJIHA OT JIPYTOH, a B TECHOM KOHTaKTE€ M B3aMMO/ICHCTBHH.

Copep:xaHue MporpaMMbl IO MaTeMaTHKe, paclpeneaéHHoe Mo rojgaM o0y4eHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIbHBIM
BOolpocaM  oOydaromipecss  oOpamainchb  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MAaTeMaTHYECKUMHU TMOHATHUSAMU M HaBBIKAMU OCYLIECTBIIUIOCH IOCIEI0BATEIbHO H
NOCTyNaTeNbHO, C COONIOJCHUEM MPHUHIIMIA TMPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MATEMAaTHYECKHX TPEICTABICHUNA OO0ydJaroIImXCs,
pacmmpsist u yriryousist €€, 00pas3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBuu ¢ ®I'OC OOO maremaTuka SBISETCS 00S13aTENbHBIM Y4eOHBIM
peIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoanusi. B 5-9 kmaccax maremaruka
TPaIMIIMOHHO H3Yy4aeTcs B paMKax CIEIYyIOIHMX y4eOHBIX KypcoB: B 5—6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIHOYas 3JIEMEHTHI
CTaTUCTUKHU U TE€OpUH BepoATHOcTel) U «Ieometpusp». [Iporpammoil mo mMaremaruke
BBOJIUTCSI CAMOCTOSITENIbHBIN YUeOHBIN Kypc «BeposITHOCTb U CTATUCTUKAY.

OO61iee YMCIIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3yYEHUs MaTeMaTuku (0a30BbId
YPOBEHb) Ha YPOBHE OCHOBHOTO 00mIero oOpaszoBanus, — 952 daca: B 5 kmacce — 170
yacoB (5 yacoB B Hegento), B 6 kiacce — 170 gacoB (5 yacoB B HeJient0), B 7 Kiacce —
204 ygaca (6 yacoB B Hefeno), B 8 kinacce — 204 yaca (6 yacoB B HeJient0), B 9 kiacce —
204 gaca (6 yacoB B HEJIEINIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3y4yeHne mMareMaTuKu Ha YPOBHE OCHOBHOTO OOIIETO0 O0Opa30BaHUs HAMPABICHO
Ha JIOCTH)KEHHE OOYyYalolMMUCH JIMYHOCTHBIX, METANpPEIMETHbIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOEHHUS YUEOHOIO MpeAMETa.

JIMYHOCTHBIE PE3YJBTATBI

JINYHOCTHBIE PE3YIbTATDI OCBOCHUA IMporpaMmabl I10
MAaTCMAaTUKEXAPAKTCPU3YIOTCA:

1) maTpuoTHUYecKOe BOCIIMTAHME:

NPOSIBJICHMEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMAaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMAaTHUKOB U POCCUICKOMN
MaTeMaTUYECKOW WIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTHKEHHN B JPYrUX HayKax H
NPUKIAJAHBIX cepax;

2) rpa:kaaHcKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PaA3IMYHBIX
CTPYKTYp, SBIICHUW, TPOIEAYpP TPaKTAHCKOTO oOIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO JTHYECKUX MpoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHHWEM BaKHOCTH MOpPaIbHO-
TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) TpyA0BOE BOCIIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE YYacTH€ B pEIICHUU MPAKTUYECKUX 3ajad
MaTEMaTUYECKOM  HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTH  MaTEMaTHYECKOTO
o0pa3oBaHMsl Ha TMPOTSIKEHUU BCEU >KU3HU i1 YCHEHIHOW MNpodecCHoHaNbHOU
NEATEIbHOCTH W PpPa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHIIMBHIYATHHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLUMOHAJIBHOMY W JCTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTU4eCcKnX OOBEKTOB, 3aJad, PEIICHUN, pPacCYKIECHUH, YMEHHIO BUICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTalMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEACTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YeJIOBEKa, IPUPOAbI U 00I1eCTBA, TOHUMAHUEM
MaTeMaTUYECKOM HayKH Kak cepbl 4eloBeYeCKOW NEeATENbHOCTH, 3TAlOB €€ pa3BUTHUS U
3HQUUMOCTU JUIsl Pa3BUTUS LMBWIM3ALUU, OBJIAJCHUEM SI3bIKOM MAaTEMaTUKH MU
MaTEeMaTUYECKOM KyJIbTYpOl KaK CpeICTBOM MO3HAHUS MUPA,
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OBJIAACHHUEM HpOCTCﬁIHPIMPI HaBBIKaMH HCCHCHOB&TCHBCKOﬁ JCATCIIbHOCTH,

6) ¢usuveckoeBocnuTaHue, (opMHUpOBaHHE  KYJbTYPbl  30POBbA H
IMOIMOHAJIBLHOTO 0JIATONOJYyYHs:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO 310POBbSI,
BEJICHUS 3/I0pOBOTO 00pasa XU3HU (3I0pOBOE MUTaHHE, COATAaHCHPOBAHHBIA PEXUM
3aHATUH W OTAbIXa, peryisipHas (¢u3nuecKkass aKTUBHOCTh), CHOPMHPOBAHHOCTHIO
HaBbIKA pedeKcHu, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TAKOTO K€ MpaBa IPyroro
YEJI0BEKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHME:

OpUEHTaIlMel Ha NPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUU ISl PEIICHHS 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpeibl, IUIAHUPOBAHUS MTOCTYIKOB U OLICHKH HUX
BO3MOXHBIX TIOCIIEJCTBUN IS OKPY’KAIOMIEH CpEeIbl, OCO3HAHWEM TJI00ATEHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) aganTanus K N3MeHAIOIMMCS YCJIOBUAM COLMAILHON U NPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHAM B YCIOBHUSAX HEOMPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHYECKYI0 NEeSATeNbHOCTh, B TOM 4YHCIE YMEHHE
YUUTBCS Yy JPYTHX JIOAEH, mpuoOpeTaTb B COBMECTHOM JESATENbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMITETEHIIUU U3 OIBITA APYTHX;

HEO0OXOUMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4uCie (GOPMYIUPOBATH
UJieH, TIOHSATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YHUCIIC paHee HE N3BECTHBIX,
OCO3HaBaTh NEe(PULNTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYalWIO, BOCIHPHHUMATH CTPECCOBYIO
CHTYAIMIO KaK BbI30B, TPEOYIOUINIT KOHTPMEp, KOPPEKTUPOBATH IPUHIMACMBbIE PEIICHUS U
AeucTBHA, POPMYIHPOBATH U OLICHUBATH PUCKHU U TIOCIICICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs MpOrpaMMbl IO MaTeMaTHKE HAa YPOBHE OCHOBHOT'O OOIIEro
oOpazoBaHust y oOyuaromierocss OyayT chopMUpOBaHBI METANpPEAMETHBIE PE3YJIbTaThl,
XapaKTEPHU3YOIIMECS OBJIAJICHUEM YHHBEPCATLHBIMU TI03HABATEILHBIMHI JICHCTBUSMH,
YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMU U YHUBEPCAIbHBIMU
PErYJIATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble jlornyeckue JeicTBus:

BBIABIISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE TMPHU3HAKK MAaTEeMaTHYECKUX
O00OBEKTOB, MOHSATHI, OTHOIICHUNA MEXIY MOHATUSAMHU, (POPMYIHPOBATH OIMpPEIEICHUS
MOHSATHUI, yCTaHABIMBATh CYIIECTBEHHBIH NMpHU3HAK KiaccU(UKALUU, OCHOBAHUS IS
0000111eHNS ¥ CpaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIHN3a;

BOCIIPHHUMATh, (POPMYIIMPOBAThH U MIPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHbIC
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U OTpULIATEIbHbIE, EANHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IIPOTHBOpPEYMS B
dakTax, HaHHBIX, HAOMIONEHUSX U YTBEPXKICHUSAX, NpelIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;

JIeNaTh BBIBOABI C MWCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3buparh JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUHA (MpAMBIE U OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOATEJILHO HECJIOXKHBIC J0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AapryMEHTALUI0, MPHUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;

BbIOMpaTh croco0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BIOMpaTh Hanbojee NOAXOIAIIMM C YUETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCTIONb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HWHCTPYMEHT IIO3HAHUS,
dbopMyIIMpoOBaTh BOMPOCH, (PUKCUPYIOIIHE TPOTUBOPEUHE, POOIEMY, CAMOCTOSITEITLHO
yCTaHaBIIMBAaTh UCKOMOE W JaHHOE, (POPMHpPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO
TIO3UIINIO, MHCHHE;

MIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TUTAHY HECJIOKHBIN IKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE TI0 YCTAaHOBICHHWIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BbeKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKITY COOOI;

CaMOCTOSITENTbHO (OPMYJIMPOBAaTh OOOOIIEHUS ¥ BBIBOJALI 10 pe3yJibTaTaM
POBEAEHHOTO HAOJIOICHHS, UCCIICOBAHUS, OIICHUBATHh TOCTOBEPHOCTH MOIYyUEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O00OIICHUI;

MPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIIBUTATh
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh W HW30BITOYHOCTh  WHGOPMAIMH,  JIaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a1a4H;

BBHIOMpPATh,  aAHAJU3UPOBATh, CHCTEMATH3UPOBaTh W  HUHTEPIPETHPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM MPEACTABICHHUS;

BbIOMpaTh (opMy TpencTaBiieHUs WHPOpMALMKM M WLIIOCTPUPOBATH pPEIllIaeMble
3a/1auu CXeMaMu, 1uarpaMmmMaMu, THOUM rpaukoi U uX KOMOMHALIUSIMU;

OLICHUBATh HAJIEKHOCTh MH(OPMAIIMU 110 KPUTEPHUSIM, MPEIIOKEHHBIM yUUTEIEM
Wi COPMYITHPOBAHHBIM CAMOCTOSATEILHO.

KOMMYHI/IKaTI/IBHBIe YHUBEPCAJIBHbLIC y‘{eﬁHLIe IleﬁCTBHHI

BOCIIPpUHUMATL U q)OpMYJ'II/IpOBaTI) CY)XXKACHUSA B COOTBCTCTBHUHM C YCIOBHAMHU H
oesIMu 06IHCHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpa’XKaTb CBOIO TOYKY 3PCHHUSA B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, JaBaTh IOACHCHH 110 XOAY PCHICHUA 3a/1a4i, KOMMCHTHUPOBATDH
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TIOJTyYEHHBIN Pe3yIbTaT;

B Xo0J¢ OOCYXJeHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAE€MOW TEMBI,
npoOJieMbl, pelaeMoil 3aJauu, BbICKa3bIBaTh WJEH, HAICJICHHbIE HA TOUCK PEIIeHUs,
COTOCTABIISITh CBOM CYXXICHHSI C CYXIEHUSMH JPyrMX YYacTHHKOB JHAJora,
oOHapyXUBaTh pa3IUuMUe U CXOJCTBO MO3UIUI, B KOPPEKTHOH (popme popmyarpoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

NPECTABISATh PE3yJbTAaThl PEIICHUs 3aJadd, HKCIEPHUMEHTa, WCCIEIOBAHMUSA,
IPOEKTa, CaMOCTOSATENIbHO BBIOMPATH (OpMAT BBICTYIUICHHS C YYETOM 3aaa4
Npe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHON 1 UHIUBUAYaIbHON
palboTHI IPU PEIIeHUU YYEOHBIX MaTEMaTHUECKHX 3a71ay;

NPUHUMATh 11€Jh COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OpTaHU3AIUIO
COBMECTHOM paboThI, pacpeIeNIaTh BUIbI pabOT, TOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJIEH;

y4aCTBOBAaTh B TPYIIOBBIX ¢dopmax padoThl (0O0CyXkAeHUS, OOMEH MHEHHUSIMH,
MO3TOBBIE HITYPMBI U JIPYTHE), BBIIOJHATH CBOIO YacTh PaOOTHI M KOOPIAMHHPOBATH
CBOM JICUCTBUA C IPYTUMH WICHAMH KOMaHJbI, OLIEHUBATh KaueCTBO CBOETO BKJIA/a B
OOIIMI MPOYKT MO KPUTEPHUSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbBIE YHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aIrOPUTM pEHIeHHs 3aJaud (WM €ro 4acTh),
BbIOMpaTh Cmoco0 pemeHuss ¢ YYETOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapUAHTHl PEUICHUN C y4ETOM
HOBOU MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJIaJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yJibTaTa
peleHusl MaTeMaTUYeCcKOn 3aauu;

NpEeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTHb MNpH PEIICHUW 3a/ayH,
BHOCUTH KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE pe3yJibTaTa MAESITEIbHOCTH IIOCTaBIEHHOW IIeNU U
YCIIOBUSIM, OOBACHATH MPUYUHBI JTOCTHXKEHUS WM HEAOCTHKEHMS LN, HAXOIUTh
OLIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIE pE3yabTaThl OCBOEHUS IIPOrPAMMSBI 10 MAaTEMAaTUKE IPEICTaBIICHBI
no rojaM oOOy4YeHHs B CIEAYIOIIMX pa3leiax MporpaMMbl B paMKaxX OTAEIbHBIX
y4eOHBIX KypcoB: B 5—6 kijaccax — Kypca «MaremaTuka», B 7-9 Kilaccax — KypcoB
«Anredpay, «['eomerpus», « BeposITHOCTh U CTaTUCTHKA.
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O
KYPCA <MATEMATHUKA» B 5-6 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOyUYEHHSI MaTEMATHKE B 5—6 Kilaccax SIBIISIOTCS:

NPOJOJDKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TMOHATUN (4YHUCIIO,
BEJIMYMHA, TreoMeTpuueckas ¢urypa), oOecneunBarolMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa3oBaHus 00yYaroIInXcs;

pPa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydaroumxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUN, WHTEpeca K H3YUYEHUIO
MaTeMaTUKH;

MOJIBEICHUE OOYy4alolUXCsl Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBanne (HYHKIMOHATBHOM MaTeMaTH4YeCKOW TPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTHYECKHE OOBEKThl B peajJbHBIX JKU3HEHHBIX CUTYyalUsX,
IIPUMEHSTh OCBOCHHBIE YMEHHS JISI PELICHHUS NPaKTHKO-OPUEHTHUPOBAHHBIX 3ajady,
WHTEPIIPETUPOBATh IIOJYYECHHBIE PE3YyJbTAaTbl M OLIEHUBATh KX HA COOTBETCTBHE
MPAKTUYECKON CUTYyalUU.

OCHOBHBIE JIMHUM COAEpKaHUSA Kypca MaremMaTuku B 5—6 Kkiaccax —
apuMeTnyecKas u reOMeTpUYECcKasi, KOTOpble Pa3BUBAIOTCA MMapalIeIbHO, KaX/1ast
B COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCUMO OJHA OT JPYroH, a B
TECHOM KOHTAaKT€ W B3aMMOJCHUCTBUU. Takke B Kypce MAaTeMaTUKH IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATETbHONW CTATUCTUKH.

N3ydeHne apupmMeTHUECKOr0 MaTeprala HAUMHAETCS CO CUCTEMATH3AlMM U pa3BUTHUSA
3HAHUH O HaTypalbHBIX YHCJIAX, I[OJYYEHHBIX Ha YPOBHE HAa4yaJbHOTO OOIIETo
oOpazoBanusi. Ilpy 3TOM  COBEpUICHCTBOBAHWE  BBIYUCIUTEIBHONM  TEXHUKH U
(bopMupoBaHUE HOBBIX TEOPETUUECKUX 3HAHHUI COUYETAeTCs C Pa3BUTHUEM BBIYHUCIUTEIHLHOU
KyJbTYypbl, B YaCTHOCTH C OOydYeHHEM MpOCTEHIIUM MNpuéMaM NPUKHIKH M OLIEHKH
pe3yJbTaTOB BBIYMCIEHUHN. M3ydeHne HaTypanbHBIX 4MCeN MpOoJoJDKaeTcss B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMH MOHSITUSIMU TEOPUU IETUMOCTH.

Hauano n3ydenusi OObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
IEPBBIN 3Tall B OCBOEHUU JIpO0Ei, KOrJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMU,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Npo0Oel B MOJTHOM O00BEME
NPEIIIECTBYET W3YUYCHHMIO NECATHYHBIX ApoOeHd, YTO I1eIecCO00pa3HO C TOYKHU 3PEHHS
JIOTUKH U3JI0KEHUSI YMCIIOBOM JIMHUU, KOTJa MpaBuja JeHCTBUN C JECATUYHBIMU JAPOOSIMHU
MOKHO OOOCHOBaTh YK€ M3BECTHBIMU aJNTOPUTMaMU BBIMIOJIHEHUS JEHCTBUM C
OOBIKHOBEHHBIMH ~ IpO0sIMH. 3HAKOMCTBO C JCCATUYHBIMU JPOOSMHU  PaCHIUPUT
BO3MOKHOCTH JJIs1 IOHUMaHUS 00y4aroIlUMUCs NPUKIAAHOTO IPUMEHEHHSI HOBOW 3aIIUCH
IpU U3YyYEeHUHU JIPYTHUX MNPEIMETOB U IMpPH IMPaKTHUYEeCKOM Hcmonb3oBanuu. K 6 kmaccy
OTHECEH BTOPOM 3Tall B U3yUEHHUH po0eii, IIie MPOMCXOANUT COBEPLUIEHCTBOBAHNE HABBIKOB
CpPaBHEHHUS M IIpeoOpa3oBaHus po0eil, 0CBOEHUE HOBBIX BBIYMCIUTENBHBIX AJTOPUTMOB,
OTTa4MBaHHE TEXHUKHU BHIYMCIICHUI, B TOM YHUCIIE
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3HAQUYEHUH BBIPAKEHUM, COJAEpPNKAUIMX M OOBIKHOBEHHbBIE, M JECATUYHBIE JIPOOU,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PAaCCMOTPEHHE MPUEMOB PEILIeHUs 3a7]a4 Ha IPOOH.
B navane 6 kiacca npouCcXOaUT 3HAKOMCTBO € IMMOHATHEM ITPOLIEHTA.

OcoOCHHOCTHIO U3YYCHUSI TIOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHUCEI SBJISETCS TO, YTO
OHH TAKIKC MOTYT paCCMAaTpuUBATLCA B HECKOJIBKO 3TAIlOB. B 6 xnacce B Hauaje N3Y4YCHHSA TCMbI
«ITonoxkutenpHBIE U OTpULATCIIBHBIC YN CJIa» BBIACIIACTCA MTOATEMA ((L[CJ'II:IC quciia», B paMKax
KOTOPO# 3HAKOMCTBO C OTPULATEIILHBIMH YHUCIIAMH U ICHCTBHIMU
C MOJIOXKUTEIBHBIMU M OTPHLATEIBHBIMU YHCIAMHU MPOUCXOIAUT HA OCHOBE COJEPKATEIHLHOTO
H0AX0/a. DTO MO3BOJIAET HA JOCTYITHOM YPOBHE IO3HAKOMHTEH O0YYaIOMINXCS TIPAKTUIECKH CO
BCEMHU OCHOBHBIMH IMOHSTHSMHU TEMBI, B TOM YHUCIIE U C TPaBHJIAMHU 3HAKOB NP BBIMOIHEHUH
apudmMeTHyecKuX AeWCTBUM. V3yueHue palMOHANBHBIX 4YMCE] HA JTOM HE 3aKOHYUTCS, a
OyJeT MpoI0JDKEHO B Kypcee anreOpsl 7 Kiacca.

[Ipu oOydyeHMM pEIIeHHIO TEKCTOBBIX 3ajay B 5—0 Kiaccax HCIONb3YIOTCS
apugmeTnyeckue npuémsl perieHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIacCaX pacCMaTpUBAIOTCS TEKCTOBBIE 3aJadd CIEAYIOIIMX BHJOB: 3aJadyd Ha
JBKEHUE, HA YacTH, Ha MOKYIIKH, Ha pa00Ty U MPOU3BOUTEIBHOCTD, HA MPOIIEHTHI, HA
OoTHOIIeHUA ¥ mponopiuu. OOydarouuecss 3HAKOMATCA C NMpUEMaMu pelIeHUs 3a/ad
nepebopoM  BO3MOXKHBIX  BAapUaHTOB, Yywarcsi paboTaTh ¢  HUHQOpMaLUEH,
MPEACTaBICHHON B (popMe TabIUIl WU Uarpamm.

B mporpamme yuebHoro kypca «MaTemaTtuka» NpeaycMOTpEeHO (HOpMHpOBaHHE
MPOIEIEBTUUECKUX alreOpandeckux MpeacTaBieHuid. bykBa Kak CUMBOJI HEKOTOPOIO
yyciaa B 3aBUCHUMOCTH OT MAaTEMaTUYECKOr0 KOHTEKCTa BBOJMTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCHOJB3YETCA MPEeXAEe BCEro JUisl 3alucu OOIIUX
YTBEPXKICHUM W  TpenjiokeHuid, (opMmys, B YAaCTHOCTH [UJIi  BBIUMUCICHUS
F€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIIS» YHUCIIA.

B mporpamme yuebHOro kypca «MaremaTHkay TpEACTaBICHAa HAarjsaHAs
reoMeTpHsi, HampaBlieHHAas Ha pa3BUTHE OOPa3HOTO MBIIIJICHUS, MTPOCTPAHCTBEHHOTO
BOOOpaXeHUs1, N300pa3UTEIbHBIX YMEHHUM. DTO Ba)KHBIHN 3Tall B U3y4YCHUH TEOMETPUH,
KOTOPBIM OCYIIECTBIISIETCS Ha HArVISAHO-NPAKTUYECKOM YpPOBHE, ONMUPAETCA Ha
HaIJIAIHO-00pa3Hoe  MbIIIeHHe  oOywaromuxcsi. bonblnas  poiab  OTBOJAUTCS
MPaKTUYECKOHN AESTENbHOCTH, ONBITY, IKCIIEPUMEHTY, MOJIepoBannto. O0yuaromuecs
3HAKOMSTCS C T€OMETPUYECKUMHU (PUTypaMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C HX
MPOCTEUITUMU  KOH(PUTYpAIUsIMU, ydYaTcs HU300pakaTh WX HA HEJIWMHOBAHHOW U
KJIeT4aTol Oymare, pacCMaTpUBalOT MX MPOCTEHINe CBOMCTBA. B mporiecce n3yueHus
HaTJISITHOM TEOMETPHH 3HAHUS, MOJyYEHHBIE 00YUYaIOMUMHUCS HA YPOBHE HAYAIHLHOTO
o011ero 00pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax U3y4yaeTcsi MHTETPUPOBAHHBIN MpeIMET
«Marematuka», KOTOpPBIM BKJIIOYaeT apu(METHUEeCKHl Marepuail W HarisgHyro
IE€OMETPHUI0, a TAKXKE MPONEACBTUUECKUE CBEACHUS U3 areOpbl, SJIEMEHThI JIOTUKHU U
Hayaja OMMUCATEIbHON CTaTUCTHUKH.

OO011ee 4ncao YacoB, PEKOMEHIOBAaHHBIX JUIsl U3yUeHUsl MaTeMaTuku, — 340 4acos:
B 5 knacce — 170 yacoB (5 yacoB B Hejelnto), B 6 kiacce — 170 yacoB (5 4acoB B HEJIETIO).
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COJEPKAHUE OBYUYEHUA
S KUIACC

HarypanbHble ync/ia U HYJIb

HarypanpHoe wuyucno. Psan HatypanbHbix uncen. Yucno 0. W3o0paxkenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMONA.

[lo3unmonHas cucremMa cyuciaeHusa. PuMckad Hymepauus Kak IpUMEP
HEIO3ULMOHHON CUCTEMBI CUMCIIeHns. [lecaTuunas cucremMa CUuCIICHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEJ, CPAaBHEHUE HATYyPAJIbHBIX YHCEN C HYJIEM.
Crnoco0bl cpaBHeHus1. OKpyTiIeHHE HATypaTbHbBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJl, CBOMCTBO HYJIS IPHU CJIOKEHUU. BbhlunTaHne Kak
neiicTBre, o0paTHOE CIIOKEHUIO0. Y MHOKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYIS U
CAVHUIIBI TpPU YMHOXKEHUHM. JledeHue kak JedcTBUe, OOpaTHOE YMHOXKEHHIO.
KoMrioneHTsI neiicTBuiA, CBA3b MeX 1y HUMH. [IpoBepka pe3ynbraTta apupMETHIECKOTO
nevctBus. IlepemecTuTenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CJIOXKEHHUS U
YMHOKEHHSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanne OykB 11 0003HAYEHUS HEW3BECTHOTO KOMIIOHEHTAa M 3alHCU
CBOMCTB apu(hMETUUECKHUX JCHCTBUN.

JlenuTenu U KpaTHBIE YKCIIA, Pa3JIoKEHUE HA MHOXUTENU. [IpocTeie U cocTaBHbIE
yucna. [Tpuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkom.

Crenenp ¢ HaTypalbHbIM NOKa3aTEJIEM. 3allMCh YMCIIA B BUJE CYMMBI pa3psiAHbIX
CJaraeMplx.

Yucnosoe BblpakeHHE. BblunciieHHE 3HAYEHUH YUCIIOBBIX BBIPAKEHUM, MOPAIOK
BBITIOJIHEHUSA JEeUCTBUU. M CMONb30BaHWE TPU BBIUUCICHHUSIX MEPEMECTUTEIBHOIO H
COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS U YMHOXXEHHS, PaCIpEeleIUTEIbHOIO
CBOWCTBA YMHOKEHUS.

Apodn
[IpencraBienne o 1poOuU Kak Crocode 3anucy YacTH BenudrHbl. OOBIKHOBECHHBIS

npobu. [lpaBunbHble W HempaBwibHbIe JpoOu. CMemaHHas ApoOb, Mpe/CTaBlICHUE
CMEUIaHHOW poOu B BUJIE HEMPABUIBLHOW IpOOM U BbIIEIEHUE 1EJI0OM YacTH Yucia U3
HenpaBWIbHOW ApoOu. WM3o0pakeHune npoOell TOUKaMM Ha YHCIOBOM MPSIMOM.
OcnHoBHoe cBoiicTBO apodu. Cokpamienue npoOeit. [IpuBegenune Apodu K HOBOMY
3HaMmeHaTeno. CpaBHeHHE APOOEH.

CrnoxxeHue u BbBIUUTAHHE ApoOel. YMHOXKEHHE M JeJeHue JpoOeil, B3auMHO-
oOpatHbie poOu. HaxoxkaeHue 4acTu 1eaoro u 1esioro mo ero YacTy.

Hecstuunas 3amuch gpoOeit. IlpencraBmeHune necaTHyHOW 1poOW B BHIE
00BIKHOBEHHOMU. M300paxkeHne AECATUYHBIX ApoOel TOUYKaM{ Ha YHCIOBOW MPSIMOM.
CpaBHeHHE JECATUUHBIX APOOEH.

Apudmernueckre NEHCTBUS C JECATUYHBIMU JIpoOsMu. OKpyIJIeHHE NeCATUYHBIX
Tpo0eii.
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Penienne TeKCTOBBIX 3a7a4

Pemienue TekCTOBBIX 3a/1a4 apumMeTHUecKuM Criocooom. Perenne moruueckux
3amau. Pemenue 3amad mepeOoOpoM BCeX BO3MOKHBIX BapwaHTOB. Mcmonp3oBaHue mpu
pEIIeHNH 3a71a49 TaOJIHI] U CXEM.

Pemenue 3anay, conepkaimx 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh,
BpEMS, PACCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb. EIWHULBI W3MEPEHUA: MACCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXKAY €AUHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEL.

Pemienre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBnenne NaHHBIX B BUAE TaOIUI], CTOJIOYATHIX TUATPAMM.

Harasignas reomerpus

Harnsousie npencraBienus o Gurypax Ha mioCKOCTH: TOUKa, IpsMasi, OTPE30K,
Jy4, yroJi, JOMaHas, MHOTOYTOJbHUK, OKPY’KHOCTb, Kpyr. Yroiu. IIpsmoi, octpsi,
TYNOMN Y Pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3Ka, METPUYECKUE E€IWHUIIBI JJIMHBL. [[IMHA JIOMaHOH, NEepUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U NOCTpOEHHE YTIJI0B C NOMOIIBIO TPAHCIIOPTUPA.

Harnsguele mnpeacraBneHuss o (¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenne ¢Quryp, B TOM umcie Ha kietdarod Oymare. Iloctpoenue
KOH(pUTYpallMii U3 4YacTed MNpsSIMOM, OKPY>KHOCTM Ha HEJIMHOBAHHOM W KJETYaTOM
oymare. Micrionp30BaHre CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaIpara.

[Imomaas  OpSIMOYTrOJABHWKA W MHOTOYIOJIBHHMKOB,  COCTaBJICHHBIX U3
OpSIMOYTOJIBHUKOB, B TOM 4Hcle (GUryp, M300paXEHHBIX Ha KIET4aroil Oymare.
EnuHunbl n3mepenus mionaiam.

Harnsanele mnpencraBieHus O MPOCTPAHCTBEHHBIX (UIypax: MPSMOYTOJbHBIN
napasuienenunesn, ky0, MHOTorpaHHUKU. M300pakeHue mpoCcTeHIMX MHOTOIPaHHUKOB.
Pa3sépTku kyba u mnapamenenunena. Co3gaHue Mojelied MHOTOTPAaHHUKOB (U3
OyMaru, mpoOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB).

O0bEM NPIMOYTOIBLHOTO Napaienenunena, kyoa. Enunuiib uamMmepenus oobEéma.

6 KJIACC

HarypaJjbHble ynciaa

ApudpmeTnueckue JEHUCTBUS € MHOTO3HAYHBIMU HATYPAJbHBIMM  YHCIIAMH.
UYucnoBble BbIpaXEHUs, MOPAJIOK AECHCTBUN, MCNOIb30BaHUE CKOOOK. Mcronb3oBaHue
IIPU BBIYMCICHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOWCTB CIIOXKEHUS U
YMHOKEHHSI, paclpeAeIUTEIbHOTO CBOMCTBA YMHOXEHUS. OKpyTiieHue HaTypajbHbIX
quCel.

Jlenutenu W KpaTHble 4HCla, HauOOJBIIMK OOLIMN JEIUTENh U HauMEHbIIEEe
oOuiee kpatHoe. JlenMMOoCTh CyMMBI U IPOU3BEIEHUS. JleJeHne ¢ OCTaTKOM.
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Apodn
OObIKHOBEHHas JpoOb, OCHOBHOE CBOWMCTBO JpoOW, COKpalleHHe JpoOci.

CpaBHeHHMe U ymopsaounBaHue npoOeii. Perenue 3amad Ha HaxXOXKIEHHWE YacTH OT
[EeJOro ¥ IeJoro Mo ero 4yactu. J[poOHoe dHcio Kak pe3yibTarT JAciiCHUs.
[IpencraBnenne necaTHUHON ApoOW B BUAEC OOBIKHOBEHHOW ApOOM W BO3MOKHOCTH
Npe/CTaBICHUST OOBIKHOBEHHOW IpoOW B BHIE NecATHYHOU. Jlecatnunbie npodu u
METpHYecKasi cuctemMa Mep. ApudmeTrdeckue NEeHCTBHUS W YHUCIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSIMHU.

OtHomenune. JlemeHue B JaHHOM OTHOIICHWH. Macmrad, MTPOMOPIHS.
[TpumeHeHne mponopIuii MpY PEIICHUH 3a/1a4.

[Tonsitne mporeHTa. Beramcienne mpolleHTa OT BETWYWMHBI M BEJIUYHHBI 1O €6
NpOIEHTY. BpIpakeHHe MPOIEHTOB MAECATUYHBIMU JpoOsiMu. PemieHue 3amad Ha
MIPOIICHTHI. BhIpaykeHre OTHOIEHUS BEIMYUH B TIPOIICHTAX.

ITost0kMTENBHBIEC H OTPULATEIbHbIE YHCJIA

IlonoxxutenbHple W OTpuLATeNbHble 4ncia. llenple umcna. Mopyns uucna,
reoMeTpuyeckas UHTepHpeTanus MoOAyJas uucna. M3o0paxeHue ducen Ha
KOOpAMHATHOH npsiMoi. Yncnosble mpoMexyTku. CpaBHeHHE uncen. ApupMeTndyeckue
JNEUCTBUS C ITOJIOKUTEIIBHBIMU M OTPULIATENIBHBIMHU YU CIIAMM.

IIpssmMoyrosnbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHatel TOYKM Ha
IUIOCKOCTH, abcmucca u opauHara. [loctpoenne Touek M ¢GuUryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykBeHHBbIEe BbIPpaKEeHUSA

[IpumeHnenue OyKB aJis 3alMCH MAaTEMAaTUYECKUX BBIPAKEHUU W MPEIJIOKEHUM.
CpoiicTBa apudmeTHYeCcKHX JeWCTBUH. bByKBEHHbIE BBIpOXEHUS W  YHUCIIOBBIC
IIOACTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, (GopMyIsbl NepuMeTpa U IUIOUIAAM TMPSMOYTOJIbHHMKA, KBajpara, oObEéMa
napajuieNienunena u Kyoa.

Penienne TekcTOBBIX 33124

Pemienune TekCTOBBIX 3a/1a4 apuPmMeTHUeCKUM Criocooom. Perienne moruueckux
3amad. Pemenne 3agad mepeOOpOM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienue 3amau, coepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, 1I€HAa, KOJWYECTBO, CTOMMOCTb, IMPOU3BOJUTEIHLHOCTb, BPEMS,
00béM paboThl. EnuHMIBI WM3MEpEHHs: MacCChl, CTOMMOCTH, PACCTOSHUSA, BPEMCHH,
ckopocTH. CBsA3b MEXAY €AMHUILIAMU U3MEPEHUS KaXK/I0M BEJITUYUHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOIIEHUEM, MPONOPIMOHATBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U IIPOILICHTHI.

OueHka W TpUKHUIKA, OKpyrieHue pesyiprara. CocraBieHue OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBienre JaHHBIX C TOMOIIBI0 Tabmun W auarpamm. CrojaOyaTeie
JIAarpaMMBbl: YTEHHUE U MTOCTPOCHUE. UTEHUE KPYTOBBIX TUATPAMM.
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Harasignas reomerpus

Harnsauele npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
Jy4, YroJj, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPYXKHOCTb,
KpYT.

B3anmHOe pacnonokeHue IByX MNPSIMbIX Ha IUIOCKOCTH, MAPAJUIENbHBIE MPSAMBIE,
NIEPIICHNKYJISIpHBIE TpsiMble. VI3MepeHne pacCTOSHUN: MEXIy IBYMsS TOYKAMH, OT
TOYKH JI0 IPSIMOMH, JJIMHA MapIIpyTa HAa KBaAPaTHOU CETKE.

N3MepeHne © MOCTpPOEHHME YIVIOB C MOMOIIBK TpaHCHopThpa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOIbHBIN, MPSIMOYTOJBHBIN, TYIOYTOJIbHBIN, paBHOOSAPEHHBIH,
PAaBHOCTOPOHHUH. YeTpIpEXyTroIbHUK, MIPUMEPBI YETBIPEXYTOJBHUKOB.
[IpsAMOYTOJIBHUK, KBaApaT: MCIOJB30BAHUE CBOWCTB CTOPOH, YIJIOB, JIWAaroHajei.
N300paxkeHne reomeTpuyeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ MCIOJIb30BAaHUEM
UPKYJIS, TMHEHKY, YTOJIbHUKA, TpaHcropTupa. [loctpoenns Ha kineTdartoit Oymare.

[Tepumerp mHOTOyrONBbHUKA. [loHSATHE Tomamu (GUrypsl, eUHUII U3MEPEHUS
wiomanu. [Ipubmmk€nnoe namepenue mwiomand Guryp, B TOM 4ucie Ha KBaJIpaTHON
ceTke. [IpubnmxénHoe u3MepeHne JIMHBI OKPY>KHOCTH, TIJIOLIAANA KpyTa.

CummeTpus: eHTpalibHasA, OCeBas U 3epKajibHasi CHMMETPUU.

[TocTpoeHne cuMMETPUYIHBIX QUTYP.

Harnsanele npeacTtaBieHuss 0 MPOCTPAHCTBEHHBIX (DUTypax: Hapajiesnenumes], Kyo,
npusMa, MUpamMmuaa, KOHyC, LHMIUHIApP, ap U cdepa. M300pakeHne NpocTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BEPTOK MHOTOIPAHHUKOB, IWJIMHApPA U KoHyca. Co3aHue Mojenei
POCTPAHCTBEHHBIX (puryp (u3 Oymaru, mIpoOBOJIOKH, INIACTUINHA U IPYTUX MATEPUATIOB).

[Tonsatue oO0BEMaA, eauHUIBI H3MepeHuss o00bEMa. OOBEM MIPAMOYTOJIHLHOTO
napajienenunena, Kyoa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yibTaTbl OCBOEHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus BSkJjacce:

Yucna v BBIYMCICHUA

[lonnmath ¥ MPaBUIBHO YMOTPEOISITH TEPMUHBI, CBS3aHHBIE C HATypalbHBIMU
YHCIIaMU, OOBIKHOBEHHBIMH U JECITHUYHBIMU JPOOSMHU.

CpaBHHBaTh M yIOPSAI0YMBATh HATypajbHbIE YUCIA, CPABHUBATH B MPOCTEHIIMX
ciy4asix OObIKHOBEHHBIE APOOU, AeCATUYHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YMCIOBOI1) MPSAMON C COOTBETCTBYIOIIUM
eil YuciIoM U U300paXkaTh HaTypajbHbIC YMCIIa TOYKAMU Ha KOOPAMHATHOM (UHCIOBON)
PSAMOM.

Boimonusate  apudmeTHueckue  AEWCTBUA € HATYpPaJbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMH JIpOOSMHU B IPOCTEHIINX CIyUasiX.

BBINONHATE NPOBEPKY, NPUKUAKY pe3yJIbTaTa

BbIYMCIICHUNA. OKpyIIIATh HATYpaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 3a7a4

Pemates TekcTOBBIC 3amauu  apuUPMETHIECKUM CIIOCOOOM U C TIOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coaepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIIINE BEIMYUHBI: CKOPOCTb,
BpEMs1, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCT.

Hcnonp30BaTh KpaTKKE 3aMUCH, CXEMBbI, TAOJIUIIbI, 0003HAYCHUS TIPU PEIICHUN
3aj1a4.

[Tos1b30BaTHCSI OCHOBHBIMM €AMHUIIAMHA U3MEPEHHUS: 1I€HBI, MACChI, PACCTOSIHUA,
BPEMEHH, CKOPOCTH, BBIPAKATH OAHU €IMHULIBI BEJIMYUHBI YEPE3 IPYTHE.

N3BnekaTh, aHaNM3UpOBaTh, OIEHHWBATh HWHOOPMAIIMIO, TPEICTABICHHYIO
B TaOJnIle, HA CTOJIOYATON AUArpaMMe, MHTEPIPETUPOBATH MTPEICTABIICHHBIC JaHHBIC,
MCIMOJIb30BaTh JAHHBIC IPU PELICHUM 3a/1a4.

Harasagnas reomerpus

[Tosb30BaTHCS TEOMETPUUECKMMU OHATUSIMU: TOUYKA, MpsiMasi, OTPE30K, JIyd, yToJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTH MPUMEPHI 0OHEKTOB OKPYIKAIOIIETO MHUPA, UMEIOIUX HOpMY
W3YUYEHHBIX TEOMETPUICCKUX UTYP.

Hcnonbs30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIJlJaMHU: BEpIIMHA CTOpOHA,
C MHOTOYTOJbHUKAMU: YIrOJI, BEpILIUHA, CTOPOHA, IUATOHAJb, C OKPYKHOCTBIO: PaJINyC,
JTAAMETP, UEHTP.

N3006paxkath u3ydeHHbIE TeOMETpUUECKHE (PUTYPBI HA HEJTMHOBAHHOW U KJIETYATON
Oymare ¢ MOMOIIBIO ITUPKYJIS U TUHEUKH.

HaxonuTe JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM MU3MEPEHHEM C IMOMOIIBIO JIMHEUKH,
CTPOUTH OTPE3KH 33JIaHHOM JITTMHBI, CTPOUTHh OKPY>KHOCTb 33JIaHHOTO PaJinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJILHUKA, KBAJIpaTa JJIsl UX
MOCTPOEHMUSI, BBIYUCIICHUS TUIOIIAIN U TIEPUMETpA.

Beruucnsate mepuMmeTp W IUIOMAAL  KBajapara, MPSIMOYTOJbHUKA, (uryp,
COCTABJICHHBIX W3 TPSIMOYTOJBHHUKOB, B TOM 4YHcle GUTYp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tos1b30BaTHCSI OCHOBHBIMU METPUUECKUMU €TUHUIIAMU U3MEPEHUS JIJTUHBI,
IJIOIIA/IA; BBIPAXKATh OJIHU €IMHUIILI BETUYMHBI Uepe3 ApyrHe.

Pacno3naBats napamenenumnen, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIITHHA,
pebpo rpaHb, U3MEPEHHUs, HAXOAUTh U3MEPEHHUS Mapallieenumnea, Kyoa.

Brruucnare 00béM Ky0a, mapasnienenume/ia o 3alaHHbIM U3MEPECHUSIM,
MOJIB30BATHCS €AMHUIIAMHU U3MEPEHUS 00bEMa.

Pemiath HECHOXKHbBIE 3a/1a4l HA U3MEPEHUE T€OMETPUUECKUX BETUYUH B
MPAKTUYECKUX CUTYAIUSX.
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[IpeameTHBIC pE3yabTaTHl OCBOCHUS IPOTPAMMBI Y4€OHOTO Kypca K KOHITY
o0yueHus BOKJacce:

Yucnaa v BIYMCICHUSA

3HaTh W TMOHUMAaTh TEPMHHbBI, CBSI3aHHBIE C PA3IUYHBIMU BUJIAMU 4YUCEN U
CrocobaMu MX 3amiCH, IEPEXOAUTH (€CIIU 3TO BO3MOKHO) OT OAHON (hOPMBI 3aiCH
qyuclia K Ipyrou.

CpaBHHBATh M YIIOPSIIOYMBATH 1IEJIbIC YUCIIA, OOBIKHOBEHHBIC U JECATUIHBIC
JIpoOu, CpaBHUBATH YMCIIA OAHOTO U PA3HBIX 3HAKOB.

BoInonHsTh, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(pMETHYECKUEe JeHCTBUS
C HaTypaJbHBIMH U LIEJILIMU YHCIaMU, OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMHU,
MOJIOKUTENIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMM.

BpruncnsaTe 3Ha4YE€HUS YHCIIOBBIX BBIPAXKEHUW, BBINOJHATh MPUKUAKY U OLICHKY
pe3yibTaTa BBIUMCICHUM, BBIMOJIHATH NPEOOpa30BaHUs YHUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKHUX ACHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOU MPSAMOU C COOTBETCTBYIOIIUM €M YHCIIOM U
M300pakaTh YUCIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMO, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B MPAMOYTOJIBHON CHCTEME KOOPAHMHAT C KOOPAUHATAMU 3TOU
TOYKH.

OKpyTJISATh LETbIe YUCa U IECATUYHBIE IPOOU, HAXOIUTh MPUOIUKEHUS YUCEIL.

YuciaoBble 1 OyKBeHHbIE BbIPAKEHUSA

[lonnmath W ynmoTpeOdsITh TEPMHUHBI, CBSI3aHHBIE C 3alKCHIO CTETNICHH 4YHCTa,
HaXOAWTh KBagpaT MU KyO 4YHWCHA, BBIYHCIATH 3HAUEHHUS YHUCIOBBIX BBIPAKEHUH,
COJIEpIKAIUX CTEIEHMU.

[Tosnp30BaThcd NpHU3HAKAMU JI€JIMMOCTH, PacKia/JblBaTh HATYypajbHbIE YMCa HA
IPOCTHIE MHOKUTEIH.

[Tonb30BaTbca MacmITaboM, COCTABIISATH TPOMOPIIUU U OTHOLICHHS.

Hcnonp3oBath OykBBI i1 O0OO3HAYEHHs] YUCEN MPH 3alMCH MaTEeMaTHYECKHX
BBIPQXEHUM, COCTaBISITh OYKBEHHBIE BbIpaKE€HUS W (DOPMyJbl, HAXOAUTh 3HAYCHMUSI
OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISISI HEOOXOAUMBIE MOJACTAHOBKH U ITPE0OPa30BaAHNUS.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienne TekcTOBBIX 33124

PemaTte MHOTOITIArOBHIE TEKCTOBBIE 337]a4H ApU(DMETHIESCKIM CIIOCOOOM.

Pemats 3amauu, CBs3aHHBIE C OTHOLIEHHWEM, MPOMOPLUHUOHAIBLHOCTHIO BEJIMYMH,
MPOIIEHTAMHU, peliaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOLICHTHI.

Pemiats 3agaun, coaepkaniyue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMsl, pPAcCTOSIHHME, 1I€HAa, KOJMUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTb, BpEMs,
00bémMa paboThl, UCIONB3Yd apudMETHUYECKUE JACHCTBHS, OIEHKY, IPUKHIKY,
MOJIb30BAThCS EIMHULIAMU U3MEPEHUSI COOTBETCTBYIOLIUX BETUYHUH.

CocraBnsaTh OyKBEHHBIE BBIPAKECHUS 110 YCIOBHUIO 3a1a4H.
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W3Bnekarb MHPOpMANUIO, MPEACTAaBICHHYIO B Ta0iulax, Ha JHMHEWHOM,
CTOJIOYATON WJIM KPYTOBOM JUarpaMMax, MHTEPIPETHPOBATH MPECTABICHHBIC JaHHBIC,
MCMOJIb30BaTh JaHHBIE IPU PELICHUM 33/1a4.

[IpencrapisiTh WHGOPMALUIO C TMOMOIIBIO TaONUWI, JUHEHHOW M CTOJOYATOM
JTAArPaAMM.

Harasgnas reomerpus

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXAIOUIET0 MHpa, HMEIuX (opmy
U3YYEHHBIX T€OMETPUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (QUIYDP, IPUMEPBI PABHBIX
U CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ NOMOLIBIO LIUPKYJIS, TUHENKHU, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aToi Oymare M3y4deHHbIE IUIOCKHE I'€OMETpUuYecKue (purypel M KOHQUrypauuw,
CUMMETpPUYHbBIE (DUTYPBHI.

[Tonb30BaTbCA TEOMETPUUYECKUMH TOHSTHUSIMU: PAaBEHCTBO (UTYp, CUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPUEW: OChb CHMMETPHUH, LIEHTP
CUMMETPUHU.

HaxoguTe BeNWUYMHBI yIVIOB MU3MEPEHHEM C INOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 33JaHHOM BEJIWYMHBI, II0JIB30BATbCS MPHU PEIICHUM 3a1ad TPagyCHOM Mepou
YIJIOB, paCIlO3HaBaTh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIM U TYIION yTJIBL.

BeluucnaTe  UIMHY JIOMAaHOW, IIEPUMETP MHOTOYTOJIBHMKA, IOJIB30BAThHCS
€AUHULAMM W3MEPEHUs JJIMHBI, BBIPAXKATh OAHU EIWHMIBI U3MEPEHUS JUIMHBI 4epes
Ipyrue.

Haxonuth, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYyMs
TOYKaMH, OT TOYKH 10 NPSIMOM, JUIMHY ITyTH HAa KBaJIPaTHOM CETKE.

Boruncnsate miomanes Guryp, COCTaBIEHHBIX U3 IPSIMOYTOJIBHUKOB, UCIIOJIb30BaTh
pazbueHue Ha OpPSAMOYTOJIBHUKM, Ha paBHble (QUIYpBl, JOCTpauBaHUE [0
IPSAMOYTOJIbHUKA, II0Jb30BaThCsl OCHOBHBIMU €IMHULAMHM HM3MEPEHUSA IUIOLIAMH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAIN Yepe3 APyTHE.

Pacno3HaBaTh Ha MOJENAX M H300paXEHUSX MUPAMHUIy, KOHYC, LMJIMHIp,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, PeOPO, TpaHb, OCHOBAHHE, PA3BEPTKA.

N306paxaTh Ha KJIeT4aTOi Oymare mpsiMOYTOJIbHBIN mapaenenumnes. Beraucnars

00BEM MPSMOYTOJILHOTO Mapaiesienumneaa, Kyoa, moiab30BaThCs
OCHOBHBIMM €IMHULIAMU U3MEPEHUs 00BEMA;

Pemate HecnoXHbIE 3aJaud  Ha HAXOXKJICHHE TIEOMETPUYECKUX BEJIMYMH
B IIPAKTUYECKUX CUTYaLIMSX.
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YYHEBHOI'O
KYPCA «AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsieTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O OOILETO 0Opa30BaHUS:
OHa o0ecreynBaeT U3y4eHUE APYTUX AUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
I'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JIJISl IPOJOJKEHUST 00pa30BaHus U B
MOBCEIHEBHOM XM3HU. Pa3BuTHe y 00yUaronuxcs HayuHbIX MpeCTaBICHUN
0 TPOUCXOKIIEHUU M CYIIHOCTH anreOpanueckux abCTpakiuii, crnoco0e OTpakeHus
MaTeMaTHYeCKON HAyKOW SIBICHUH U TMPOIECCOB B MPUPOJAE M OOIIECTBE, POIU
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOT'O MHPOBO33PEHMS U KAaYE€CTB MBIILIECHUS, HEOOXOAUMBIX JJIs
ajanTanyy B COBpeMEHHOM IudpoBom olrmiecTBe. M3ydenune anreOpbl oOecriednBaeT
pa3BUTHE yMEHMsI HAOJIOAaTh, CpaBHUBATh, HAXOAUTHb 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JIEHCTBUSL M BBIBOJBI, (POpMyIupoBaTh yTBepxkaAeHUA. OcBoeHHE Kypca anreOpbl
o0OecreunBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOYYarOMIUXCS: OHH HCIOIb3YIOT
NEAYKTUBHbIE M WHIYKTUBHBIE pAacCCyXXJeHHUs, OOOOIIeHHe U KOHKPETHU3aIUIO,
abctparupoBanre u aHanoruto. OOydeHue airedOpe MpeAnojaraeT 3HAYUTENbHbIN
00BEM CaMOCTOATEIBHON NEATEIBHOCTH OO0YyYaloIIMXCs, MO3TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1essTeTbHOCTHOTO MPUHIIUIA 00yYEeHHUS.

B crpyktype mporpammbl yueOHOTO Kypca «Anredpay» Ajii OCHOBHOTO OOIIETO
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COAEP)KATEIbHO-METOAUYECKUE JIMHUU:
«Uucna u  BBIYUCIECHUS», «ANreOpauvyeckue BBIPOKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DPyHkium». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS Ha MPOTSHKEHMM TPEX JIET U3YUYEHUS Kypca, B3aMMOJEHUCTBYS C IPYTUMU
ero JuHUSAMU. B xozme wu3yueHus ydeOHOro Kypca oOOydYarouuMmcsi HPUXOIUTCS
JIOTUYECKU PaCCyk IaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M C
3THM B MPOTrpaMMy y4eOHOro Kypca «Anredpay BKIIOUYEHbI HEKOTOPhIE OCHOBBI JIOTUKH,
IPEACTABICHHbBIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTH4YecKOro oOpa3oBaHUsi U
CIOCOOCTBYIOIIIKE OBJIAJICHUIO oOyyJaromumucs OCHOB YHUBEPCAITBHOTO
MaTeMaTH4ecKoro si3bika. Coaep:KaTebHON U CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTO
Kypca «Anredpa» SBIsSETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanve muHAHA «YKCna U BBIYUCICHUS» CIIyKUT OCHOBOM ISl TAJIbHEMIIETO
U3y4YeHHUS MAaTEMaTUK{, CHOCOOCTBYET pAa3BUTHUIO y OOYyYalOUUXCS JIOTUYECKOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHUS I[IOJIb30BAThCS QJITOPUTMAMH, a TaKxkKe
IpPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TOBCEIHEBHOM KU3HHU.
Pa3BuTre MOHATHS O YHMCle HAa YpPOBHE OCHOBHOI'O OONIEro OOpa3oBaHUSl CBSI3AHO C
palMOHANBHBIMU U HUPPALMOHATBHBIMU YHCIaMU, (HOPMUPOBAHUEM MPEICTABICHUN O
NEUCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOCHHMS YHCIOBOW JIMHMM OTHECEHO K
cpemHeMy o01eMy oO0pa30BaHHMIO.
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Conepxanue ABYX anreOpanyecKuX JHMHUN — «AnreOpandyecKhe BBIPAKCHUS» U
«YpaBHEHHSI M HEpPaBEHCTBa» CIOCOOCTBYEeT (OPMHUPOBAHUIO Yy  OOYYAIOIIMXCS
MaTEeMaTHYECKOTO ammapara, He0OXOAUMOTO JUIsl PEIIeHHsI 3a7ad MaTeMaTUKH, CMEKHBIX
NPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs Y4YeOHBIH MaTepuall TPYIIUPYETCSs BOKPYT paIlMOHAIBHBIX BBIPAKCHUH.
Anrebpa NEMOHCTpUpYET 3HAYCHHE MAaTeMaTUKM Kak s3bIKa I TOCTPOCHHUS
MAaTEMAaTHYECKUX MOJIENICH, ONMCAHUS MPOLECCOB U SABJIEHUW peaJbHOro mupa. B 3amaun
oOydeHust anredpe BXOAST TAKXKE JNajbHEHIlee Pa3BUTHE AITOPUTMHUYECKOTO MBIILICHHUS,
HEOOXOAMMOT0, B YaCTHOCTH, JIJISi OCBOCHUS Kypca MH(POPMATUKH, U OBJIA/ICHUE HABBIKAMHU
NeAYKTUBHBIX paccyxacHuii. [IpeoOpazoBaHne CHUMBONBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TpaUuecKo JMHUM HALEJIECHO Ha MOJy4YeHue
0o0ydJaronMucs 3HaHUK O (YHKIMAX KaK BXKHEHUIIIEW MaTeMaTUYeCKOW MOJENH s
OMMCAHUSI W HCCIEAOBaHUS pPa3zHOOOpa3HbIX MPOLECCOB U SBJICHUM B MPUPOJE U
oOmiectBe. M3ydenune marepuana crocoOCTBYET PAa3BUTHIO Y OOYYalOUIMXCS YMEHUS
UCIIOJIb30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEJICTBA SI3bIKAa MATEMATHKU — CJIOBECHBIE,
CUMBOJIMYECKHE, Tpadudeckre, BHOCUT BKJIa] B (hOPMHUPOBAHKE MPEIACTABICHUIN O POJIU
MaTE€MaTUKH B Pa3BUTUU UBUIN3AIUN U KYJIBTYPHIL.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcsl y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEIYIOIIME OCHOBHBIE paslelibl cojepxkaHusa: «Yucima u
BEIYHCIICHUS, «AJNreOpanvecKkue BBIpAXKCHUS», «YPAaBHEHHs] W HEPABEHCTBAY,
«DYHKIUW.

OO6miee YMCIO dYacoB, PEKOMEHIIOBAHHBIX ISl WM3y4eHHs] Yy4eOHOro Kypca
«Anredpay», — 306 gacoB: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8 kinacce — 102
yaca (3 yaca B Hezeno), B 9 kitacce — 102 yaca (3 yaca B HeJleli0).

COJAEPKXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BIYMCICHUSA

JIpo6u OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO OT OJHOM (POPMBI 3aITUCH APOOEH K
npyroi. IloHATHME panMOHAIBPHOIO YHCIA, 3alHCh, CPAaBHEHUE, YHOPSIIOYMBAHUE
palMOHANBHBIX 4YHCell. ApudMeTuyeckue AeUCTBUS C paIlMOHATIHBIMU YHUCIAMH.
Pemenure 3amay u3 peanbHON MPAKTUKU HA YaCTH, HA APOOH.

Crenenb C HaTypaJdbHBIM TOKa3zaTeleM: OIpenaesieHue, MpeoOpa3oBaHue
BBIPDOKECHUI HA OCHOBE OIPEJCIICHMsI, 3alUCh OONbIMX 4ucen. [IporeHTsl, 3amuch
MPOLIEHTOB B BHUJIe ApOOM M JIpoOM B BHJIE€ MPOLIEHTOB. TpH OCHOBHBIE 33Jaud Ha
MPOIIEHTHI, PEIICHHUE 3a]]a4 U3 pPeaJbHON MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JETMMOCTH, Pa30KEHUE HAa MHOXUTEIU HATypalbHBIX
qyuces.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHast IPOMOPIIMOHATLHOCTH.
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AnredpanyecKkue BbIPpaKeHUS

IlepemeHHbIE, YMCIIOBOE 3HAUYEHUE BBIPAKEHUS C MNEpPEeMEHHOU. JlomycTumbie
3HaueHus1 nepemMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEJIUYMHAMHU B BUJIEC
dbopmynbl. Beruucnenuss nmo ¢opmynam. [IpeoOGpazoBaHue OYKBEHHBIX BBIPAKEHUM,
TOXJIECTBEHHO PaBHBIC BBIPAYKEHUSI, IIPaBUIa MPEOOpPa30BaHUsl CyMM U ITPOU3BEICHUH,
MpaBUJIa PACKPHITHS CKOOOK M TTPUBEICHUS TTOTIO0HBIX ClIaraeMblX.

CBoiiCcTBa CTENEHU C HATypaIbHBIM MOKA3aTEJIEM.

Opnountensl M MHoOrowieHbl. Crtenenp MHorowieHa. CJloKeHHE, BBIYMTAHHE,
YMHOXEHHUE MHOTO4JIEHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbl U
KBagpaT paszHoctd. Dopmyna pazHOCTH KBaJpaToB. Pa3nokeHue MHOTOUYJIEHOB Ha
MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUs, INpaBWjia MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUMU.

JluHeliHoe ypaBHEHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHUS, pEUIEHUE JUHEHHBIX ypaBHeHHH. COCTaBJIEHUE YpaBHEHUN IO YCIOBHIO
3a1aun. PenieHne TEKCTOBBIX 3a/1a4 C IOMOLIbIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C JByMsl NepeMEHHbIMU U ero rpagpuk. Cucrema IBYX
JUHEHHBIX YpaBHEHH C IByMs IEPEeMEHHbIMU. Pelienne cuctemM ypaBHEHHI criocobom
NIOJCTaHOBKU. [IprMepsh! pelenns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHHH.

DyHKIMHA
Koopaunara Touku Ha nipsiMoi. YuciioBbIe TPOMEXYTKHU. PaccTosHne mexay 1ByMs

TOYKaMU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opJuHaTa TOYKU
Ha KOoOpAMHATHOW TuiockocTu. IIpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucumoctelt. [louarue @ynkiuu. I'paduk dynkuunu. CBoiicTBa
byukiui. Jluneitnas dyskuusa, e€ rpaduk. I'papuk pynkumm = | | I'paduyeckoe
pEUIEHHUE TMHENHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC
Yucna v BBIYMCICHUA

KBanpatnslit kopenb u3 yncina. [lonarue 06 upparnroHaibHOM yncie. JlecsaTuunbie
OpUOIMIKEHUsT HPpalMOHAIBbHBIX uyucesn. CBolicTBa apu(METHYECKMX KBaJAPaTHBIX
KOpHEW M X MpUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUHN U BHIYMCICHUSM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ nensIM nokasaresaeM u e€ coiictBa. CTaHaapTHas 3alIUCh YHCIIA.

AaredOpanveckue BbIPaKeHUs
KBanpaTHblii TpEXUiieH, pa3ioKeHNe KBAAPATHOTO TPEXUWICHAa HA MHOXKHUTEIH.
Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO ayiredpandeckoit a1poou. CilokeHue,
BEIYMTAHWE, YyMHOXKEHHE, JelieHne anreOpanmyeckux apobeir. PanmonanpHbIC
BBIpXEHUS U UX MpeoOpa3oBaHUE.
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YpaBHeHMs U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemienne ypaBHeHUM, CBOAAIINXCSA K JIMHEMHBIM U KBaagpaTHeIM. [Ipocreiimme
IpOOHO-pallMOHAJIbHBIE YPABHEHHUS.

['padmyeckass uHTEpHpeTanusi ypaBHEHMHA C JBYyMsl TMEPEMEHHBIMH U CHCTEM
JUHENHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. IIpumepsl pemieHuss cucreM
HEJIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 337249 anreOpandecKuM CrocoOoM.

HucnoBble HEpABEHCTBA W WX CBOWCTBA. HepaBEeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEIHbIE HEPABEHCTBA C OJJHOIN nepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKIUU

[Tonstue ¢ynkuuu. OOnacTe omnpeneneHUuss U MHOKECTBO 3HAUEHUH (PYHKIMH.
Crioco0bl 3agaHus GyHKITHIA.

I'paduk Qynkuun. Yrenue cBoiicTB pyHkuuu no e€ rpaduxy. [Ipumeps rpadukos
GYHKIMI, OTpa)karolIiX peasbHbIE MPOLIECCHI.
@DyHKIMH, OTIUCHIBAIOLINE NPSAMYI0 U 00OpaTHYIO NPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX
rpadukn. yukimn y = x2, y = x3, y =V, y=|x|. [pauueckoe peleHne ypaBHeHHit i
CHCTEM YPaBHEHUM.

9 KJIACC
YucJia 1 BbIYUCIEHUS

PanmonanpHbie 4YHMClIa, WpPpAlMOHATBHBIC YHCIIA, KOHEYHbIE W OECKOHEYHBIC
NEeCATUYHBIE TPOOH. MHOXKECTBO JCHCTBUTEIBHBIX YHCEII, ICHCTBUTEIBHBIC YUCITA KaK
OCCKOHEUHbIE JAECATUYHbIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIBHBIX YACET U KOOPAUHATHON MIPSMOM.

CpaBHeHHE  JIEUCTBUTENBHBIX  4YHCel, apupMeTHUUEeCKHue  JEeUCTBUA  C
JICUCTBUTEIILHBIMH YHCJIAMH.

Pa3smepsl OOBEKTOB  OKpPYXAIOMIET0 MHpPA, JUIATEILHOCTh TMPOIECCOB B
OKPYKAaIOIIEM MUpE.

[TpubmmxkéHHOE 3HAYEHHWE BEIWYHMHBI, TOYHOCTH NpuOIMmKeHus. OKpyriieHue
yucell. [Ipukuaka v oleHka pe3yabTaToB BEIYMCICHUH.

YpaBHeHMs U HEpaBeHCTBA

JInneniHoe ypaBHEHME. Pemenne ypaBHeHUM, CBOASALIUXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne ypaBHEHUW, CBOJSIIMXCS K KBaJgpaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUM TPETbEH U YETBEPTOU
CTENEHEH Pa3JI0KEHUEM Ha MHOKHUTEIIN.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHWH. PerieHne TEKCTOBBIX 3aaad
anredpanyeckKuM METOJIOM.

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JTMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU. Pelienue cucreM IByX ypaBHEHHM, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a apyroe — BTOpol creneHu. ['paduueckas uHTEpHperanus
CUCTEMBbI YPABHEHUH C ABYMS IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 337249 anreOpandecKuM CIocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOW NIepeMEHHOU. Pemenume cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOW nepeMeHHoW. KBaapaTHbie HepaBeHCcTBA. ['paduyeckas
WHTEPHIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.

DyHKIUA
KBaapatnunas ¢pyHkuus, e€ rpadux u cBoiicta. [Tapabosna, KoopaAHMHATH BEPIITHHBI
napaboJIbl, 0Ch CHMMETPHH MTapa0OJIBI.

I'papuxu pyHKIMIMA:- - . - =
U UX CBOUCTBA.

YucaoBblie MOCI€A0BATEIbHOCTH U NIPOTPECCUH

[TonsaTHe 4YMCIOBOM MOCIEAOBATEIBLHOCTU. 3aJlaHhe MOCJIEeA0BaTEIbHOCTH
peKkyppeHTHoH popMyioit u hopMyIIoN 1-T0 WIEHA.

Apudmernueckass u TeoMeTrpuyeckas mporpeccuu. DopMmysbl n-TO  WICHA
apu(MeTHYECKON U TEOMETPUUYECKOI MPOTrPeCcCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N3ob6pakenne uaeHOB apu(METHIECKON U T€OMETPUUECKON MPOrpeccuil ToOuKaMu
Ha KOOPJUHATHOW IJIOCKOCTHU. JIMHEHHBIH M SKCHOHEHUUANbHbIA pocT. CloxkHbIE
MTPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B7KJjacce:

Yucna v BBIYMCICHUA

BbInonHATh, coyeTas yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(PMETHUYECKUE NEHCTBUSA
C PALMOHAJILHBIMU YHCJIAMH.

HaxoauTs 3Ha4YeHUs1 YMCIOBBIX BBIPAXKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CTIOCOOBI
Y IPUEMBI BBIUMCIICHNS 3HAYEHUI IPOOHBIX BBIPAXKEHUN, COJIEPKALINX OOBIKHOBEHHBIE
U J€CSITUUHBIE JPOOH.

[lepexonuts OT oHOW (OPMBI 3amMcH 4YHUCEN K Jpyrod (mpeoOpa3oBBIBATH
JECATHUHYIO Ap0o0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO IECATUYHYIO APOOH).

CpaBHMBATh M YIIOPSA0YMBATH PAMOHAJIBHBIC YHCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUAKY M OLEHKY pPE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUN. BBINONHATE JEHCTBHS CO CTEHNEHSAMH C HATypaJbHBIMU
IIOKAa3aTeJIsIMHU.

[IpuMeHATh MPU3HAKK JEITUMOCTH, Pa3I0KEHHE HAa MHOXHUTEIH HaTypaJbHbIX
YHCEJL.
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Pemarp mpakTHKO-OPHEHTUPOBAHHBIE 3a/layl, CBA3aHHBIE C OTHOIICHHEM
BEIUYMH, MPOMOPIIMOHAIILHOCTEIO  BEIWYWH, IMPOIECHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pEIIeHUsl 3a7ad C y4E€TOM OTPaHWYEHUM, CBSI3aHHBIX CO CBONCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

AnaredOpanveckue BbIPaKeHUs

Hcnonb3oBarh anredOpandyeckyr0 TEPMUHOJIOTHUIO U CUMBOJMKY, MPUMEHATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomute 3HaueHusi OyKBEHHBIX BBIPQXCHUH TPU 3aJaHHBIX 3HAYCHUIX
NEePEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHUsl 1IEJIOT0 BBIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOTIOOHBIX CJTaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOWIEHA HA MHOTOYJIEH U MHOTO4JIEHa HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBISTh pa3ioKEeHNE MHOTOUJIEHOB Ha MHOXHUTENH C MOMOIIbIO BHIHECEHUS
3a CKOOKH OOIIEro MHOXUTENs, TPYIIUPOBKHA CJaraeMblX, MPUMEHEHUus (Gopmy
COKpaIIEHHOTO0 YMHOXKEHHUSI.

[IpumeHaTs TpeoOpa3oBaHUs MHOTOWICHOB [IJISi PEIICHHUS Pa3WYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30oBaTh CBOMCTBA CTEMEHEH C HATypaJdbHBIMU MOKa3aTesIMU  JJIA
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHMs U HEpaBeHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OJTHOW MIEPEMEHHOM, IPUMEHSIS MPABUJIIA IIEPEX0/1a
OT MCXOJHOTO YPaBHEHHs K PAaBHOCWIBHOMY eMmy. lIpoBepsTh, ABISIETCA M YUCIIO
KOpPHEM YpaBHECHHUS.

[IpumensTh rpaduueckue METOJbl MPU PELICHUH JHUHEWHBIX YPaBHEHHH M HX
CHCTEM.

[TonGupath npuMepsl Map YUCEN, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW TUIOCKOCTH TpadUK JMHEHMHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACH IPa(UKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pemare cucreMsl ABYX JIMHEHHBIX YPaBHEHUN C JIBYMs IIEPEMEHHBIMH, B TOM
qucie rpapuyecKu.

CocTaBisATh 1 pemarh JIMHEWHOE YPaBHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHUI
[0 YCJIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a1a4u
IIOJTyYEHHBIN PE3yJIbTaT.

DyHKIUU

N3o0pakath Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WUHTEPBaJIbl, 3alMCHIBATH YMUCIIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTmeuyaTb B KOOpPAMHATHOW IUIOCKOCTHM TOYKH 10 33JaHHBIM KOOpAMHATAM,
CTPOUTH rpapuKku TUHEUHBIX QyHKIUH. CTpOUTh rpa@uk QyHKIUH )= |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKUIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIHMUYMHAMU:
CKOpOCTb, BpEMS, PAaCCTOSHHE, 1I€HA, KOJIWYECTBO, CTOMMOCTD, ITPOU3BOJUTEIIBHOCTD,
BpeMsi, 00BEM pabOThI.

Haxoauts 3HaueHre GyHKIUHU MO 3HAYCHHIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpPeACTaBICHUs W aHaiuu3a HHPOPMALINH,
U3BJIEKATh W MHTEPIPETUPOBATh MH(OpMALHMIO U3 TPapUKOB PEaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenMeTHbIe pe3yibTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B8KkJacce:

YucJia 1 BBIYUCIEHUS

Hcnonbs30BaTh HaYalbHBIE MPEICTABICHHUS O MHOXECTBE JIEHMCTBUTEIBHBIX YHCET
JUIS. CpPaBHEHMS, OKPYTJICHMS W BBIYUCJIICHUN, HU300pa)kaTh JIEHUCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPIAMHATHOU IPSIMOM.

[IpumeHsaTh MOHATHE apuU(PMETUUYECKOrO KBaJpPaTHOTO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHH, HCIMOJB3ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COACPKAIIUX KBaJApPAaTHBIC KOPHHU, MCIOJIB3Ysl CBOMCTBA
KOPHEHU.

Hcnonp30BaTh 3aUCH OOJBIITUX M MAJIBIX YHCEN C TIOMOIIBIO IECATUYHBIX IpoOe
u creneHen yuciia 10.

AaredOpanveckue BbIPaKeHUs
[IpuMeHATh  MOHATHE  CTENEHW C  LEeJIbIM  [OKa3aTejeM,  BBINOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTENEHH C LIEJIbIM MOKa3aTeIeM.
BBINONHATE  TOXKAECTBEHHBIE TMPEOOPA30BaHUsl  PAlMOHANBHBIX  BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOUYJIEHAMH U alre0pandyecKuMu Apo0OsiMu.
PacknanpiBaTh KBaApaTHBIN TPEXUIEH Ha MHOKHUTEIIH.
[Ipumenaty mnpeoOpa3oBaHMsl BBIPAKEHUW ISl PEIICHHUS] PA3IUYHBIX 337ad
U3 MaTEeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeElHBIE, KBaJpaTHbICE YPaBHEHWsS M PalUOHAJIbHBIE YypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoaUTH MpPOCTEUIINE MCCIEN0OBAHNUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
yyclie C MNPUMEHEHHEM TIpapuUyecKux TMpeAcTaBiIeHUN (yCTaHaBIUBaThb, MUMEET JU
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHUSI, ECIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT CIOBECHOM (POPMYITHPOBKH 3a7a4H K €€ alreOpandeckor MoAeIn
C TOMOIIBIO COCTABJIEHUS YPABHEHUS UM CUCTEMbI YPAaBHEHUI, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4U MTOJYYEHHBINA PE3YJIbTAT.

[IprMeHSITh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHMS, OLECHKH, PELIATh
JIMHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHON M UX CHUCTEMbI, JaBaTh rpauyecKyro
WJUTIOCTPALAI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIMHA
[ToHumMaTh ¥ MCMOJIB30BATh (DYHKIIMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0003HAYCHHsI), OMpeNessTh 3HaueHHe (YHKIUU MO 3HAUYCHUIO
apryMeHTa, OIpeaessaTh cBoWcTBa (yHKIMU 1O e€ rpaduky. CTpouts rpaduxu
- AIIEMEHTAapHbIX (PYHKIUI BUA:
=,=2,=3,=V ,=||,0nHCHIBaTH CBONCTBA YHCIOBOH (YHKIMUIIO &8 TpaduKy.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHMS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B9KJjacce:

YucJia 1 BBIYUCIEHUS

CpaBHUBATh U YHOPAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHAIIbHBIC YUCTIA.

BrimonasaTh apudMeTHdecKkne ACHCTBUS C PAMOHATBLHBIMH YHCJIAMH, COUYETas
YCTHBIE W NHUCbMEHHBIE IPUEMBI, BBINOJHITH BBIYMCICHHUS C WPPAUUOHAIBHBIMA
YHCJIAMH.

Haxonnte 3HaueHUs CTENEHEW C LENbIMU MOKA3aTEIIMA U KOPHEW, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BHIPAKCHUM.

OKpyrisiTh  JEUCTBUTEIBHBIE YHUCJA, BBINOJHATH MNPUKUAKY  pe3yJbTara
BBIUUCIICHUM, OLIEHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHMs U HEpaBeHCTBA

Pewiars TMHENHBIE U KBaIpaTHBIC YPAaBHEHHS, YPABHEHUS, CBOJSAILINAECS K HUM,
npocTeiiire ApoOHO-paMOHATEHBIE YPaBHEHHUS.

Pewmars cucTemMbl IByX JTMHEHHBIX YPABHEHUH C IBYMSl IEPEMEHHBIMUA U CUCTEMBI
JBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHBIM.

PemaTh TeKCTOBBIE 3a7]a4M AJIreOpanyecKUM CIOoCOOOM C TTOMOIIBIO COCTaBIEHUS
YPABHEHHUSI WU CUCTEMBI JIBYX YPABHEHUMN C IByMs EPEMEHHBIMU.

[IpoBoaUTH MpPOCTEUIINE MUCCIEN0OBAHNUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
Yyclie C MNPUMEHEHHEM TIpapUUYecKux TMpeAcTaBiIeHUN (yCcTaHaBIUBaTh, MUMEET JIU
YPaBHEHUE WIIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

Peiate nuHelHbIE HEPAaBEHCTBA, KBA/IpaTHbIE HEPABEHCTBA, M300paXkaTh pellIeHHe
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Pemare cucrtemMbl JTUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIHE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEILIEHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOMU
MPSIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUH PA3JIMYHBIX 33/1a4.

DyHKIUA
Pacmo3naBate (GyHKIMEM W3y4YeHHBIX BUIOB. [loKa3biBaTh  CXEMaTUYECKH
pacroyio)keHue Ha KOOPJMHATHON IJIOCKOCTH rpaduKoB (QyHKIHIA BUOA:=
- _ 2 3_
=+, = > T + +, = =V , =] | B 3aBUCUMOCTH

OT 3HaYeHHi K0d(QPHUIMEHTOB, ONIUCHIBATH CBOICTBA (DYHKITHN.
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CtpouTth 1 U300paxaTh CXeMaTHUYECKH TpaduKu KBaIpaTUUHBIX (QYHKIUMN,
OMKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIIUN MO UX IpaduKam.

Pacnio3naBaTh KBagpaTuyHy0 QYHKIHIO 10 (OpMyIie, IPUBOAUTH IPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCIEI0BATEIHLHOCTH H TPOTPeCCHH
Pacrio3naBaTh apu(pMETHYECKYI0 U T€OMETPUYECKYIO MPOTPECCHU IMPH Pa3HBIX
crioco0ax 3aJ1aHus.

BbINONMHATE BRIUUCIEHUS C UCTIOJIb30BaHUEM (DOPMYJI N-To YjieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxxaTh 4eHbl OCIEI0BATENTLHOCTH TOYKaMHU Ha KOOPAUHATHOMN TIIOCKOCTH.
Pemate 3a1aun, CBA3aHHBIE C YUCIIOBBIMU I10CJIENOBATEIBHOCTAMU, B TOM YHCIIE
3a/la4yM U3 pealibHOM KU3HU (C UCIIOJIb30BaHUEM KAIbKYJIATOPA, HIU(POBBIX TEXHOJIOTHIA).

46



Ly

‘(O1roukh QOH4IrRdALBH — U ‘OIrOUR

doHdqIreHONIEd 90QOIIl — V) | D BI'WE YOHIIIDLO BUHOhRHE
9LUTOXEH ‘UHOLAL) BIALRERMOL U MHOLIOLO BUHBREOHOO
EUHOhBHE BEHOKLQ0 ‘WOLdLRERNOL WIHIIrRdALRH O

MHOIOLY IMdonndu JI9HHIENAQ M 19901 dMh dLurogud]]
"UINBIOUh

UGN O WEHELOUAY M UOQ0dY XIIHRULEDIIY dQUHILQY

U QUHXOHWA eH BuHOXedad d19HQodY d1ediqgosedgoadu
‘UMHOLOURKIIE KI'Y HOHQOIA dd1rogueH ‘Ondo@d 3 onHaxediqd
q1urogudll ‘UOHRULEDAY OIAHHOEOHMII00 U HOHHOHOHMIIQ0
990dIr OIAHRULEDOY HLOOWHITOXQOJH UdIl ILEHOWRE

:100dY QI9HRULEIIY U QI9HHIHGOHMIIQ0 XUIeXdr0d
‘nuHMNedI9d XI9HQO0dY HMHIhBHE BHHIINUKhIYY

1nudu ¥ 1990001 d9Heedgoonsed aLBHINMA] |

"900dIr OIAHRULEDOY

OIAHROHOMJQ € ULOOHLOBh € ‘QIIHRULEIJY € JIIHHOEOHMIIQ0
‘9I9HHOFOHNI900 g MQOodY JAIIHRULEIIN ULOOWHIIOXQOJH HdIr
sediggocedgoadu‘ugodr areaunorsdous u 9reanngaed)
*XEQOdY XITHRULEDQY U XITHHOEOHMIIQ0 QO

‘1Iroouh X1I9H9IredAren
UIQLIKOHIN BH
BUHIXKOIrced
‘ULOOWHILAY UeHEU] |
‘mmIedn

noH4qIread eu
19LHoModn

‘ugodY’ eH herres
XITHIOHOO QUHIIIID
“WOIrLRERNOII
WI9HaIredALeH 0
9HOUAL))

‘Ir90Mh XI9HIIreHoued
ouHeINMhOTBdONA
‘OuHOHERd) "UWEIOUh
UWIdHIIreHOMITRd O
EUdLOUdY
AMIOORULINPUdy

“RIOUR OJOHAIreHOUTRA

BIOWh JIIHIIBHOMIIR |

BUHEHE 9LBIIBI000 U 4Led0dHENLENILIN)) OULEHO[ | ST "EMHOLOUAKIIE U BIOU|
ouHexdorod €00Bh ©odAN (19WaL)
EOXUINIOIBhAQO ULOOHILALEJY [9IHd JIIHEOHI() QOHEOHO() O9LOORHIO)| eurdreed SOUHREOHIWHEH

IIOVICA L

AAHVAOdUHVI'T HOMOIhULVINIL

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




8y

BHO'hOHI'O QUHOXOHWA 4LEHIOLIGY 09030 wonLadxoed
‘XIIWOBIBID XITHQOT O WOMHOIQgnd HOIrhOIOHI €
ErHOXedI9dg oJorall kuHedosedgoodu 9LBHIrOI9g

‘WerAWdo@ ol BUHOIOUKIYE 9LEHIONIGd ‘MAQ XEUHOhBHE
XI9HHRYRE NdII UUHIXeAI9E XITHHOEMAQ BUHORBHE 94LHUTOXBH
"BIrUdOLBIN OJOHQIRA BMHI0E0 999110d1I € 90 9LBHINMdI
‘UOMULIOGNHMD U HIUIOIOHUNAIL HOMOORHRAQAIIe 41dTRIrd()

‘arAndo
"*XIIHHOWda1
EUHORBHE
QIIINULOAIIO)]
"OIIHHOWAAO |
‘BuHOXed19g
QIIHHIEA]

LT

BuHXedIad
QUMOdhNedQAIINY|

uuniidorrodu

‘uroondresonndonodn oiAHIedQO M OIAWEII ‘T9LHAITOdI
‘ugodr eH uneree d19HHedoduLHONdO-OMHLYedl 9LRIIdg
"g0LoWIrodn

XI9HQOhA XUIAdY €U ‘@dMIN 0I0HAIrRdd €U HOLOOWHOULRE XULE
1donundu 9rnrogudu SMNBHURULRE AXKOW ULOOWHIUERE
diqHarreHonndonod oHredgo u sH4areHouidonodn omwsdn
‘BUHOLOTAALIO BH 90KRdUIIO 4 LEHIEI00 U 9LBHBHEOLDR ]
"hRI’eE XI990LOMOL UMHIMIAA Houles

‘suHOmMAd d19HRMIrced 9LeaUHINO ‘aLedugeed ‘arnroandyy
"HOJAdY 1O BHURMIIAE BHITO LOBIrARLO00 UI9dOLOX
‘(erronodir) noodr ‘(ArHorodn) ngody 99 Ol IIHURHULYE

U I9HURUIRE 10 (BLHANOAI) HQodlr SQUHIIKOXEH BH
‘unnidonodir‘[arHONOdII ULOBh BH MhBI/RE LRI

"[QOUR XI9HIIrRdALBH UIQLUXOHWN

BH BUHOXOLeed ULOOWHIY myeHENdI 9LBHIWHA]]
"XBUITRALUD XI9HAIRdd €

XU 9LEBHIWHAI ‘()| BIOMA UOHOIIOLO U UOQ0dY XI9HhULEJJ
OI4IIIONOLI D IFOOUh XUIIIII0Q UOULIRE ILOIIND ILBWHMHO] |

niooHdrreHonndomnodin
seH1edQO U

KeWKd] [ ‘MLOOWHOUERE
QI9HAIBY

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




6y

"UWIIHHOWJOLI BWAEY O BUHOHARAA OIOHUOHULl

WOMHAMIAA BOXUIMOIKIaE‘ Iraouk dell ladonmndu aredugroyy
‘BUHOHgRdA WOHAOXN OIrOMh QOHIIMMHON UIr BOLOKIE
‘qrLedagod]] erug oxoroodu 901r09 AWd AWOHILIHOOHERd A
BUHOHERAA 0I0HIOXOM 10 eroxodon errngaedu BBHIWHAII
‘UOHHOWAJOII HOHITO O QUHOHIRdA QOHUOHHUI 4LBIIdJ

OUHOHARAA QOHUOHU][
‘UMHOHgRdA
4LO0HIIrMO0oHgRd
‘BMHOHARdA
snHegosedgoadu
erugedn ‘onHoHgRd £

0¢

eaLOHOgRdOH U BMHOHARA £

mInLeNoLeN suLndeed nomdordu J BOILUWONEBHE
‘winedn nondread en

‘A0LONIAdI XITHXOWD ‘UMULBWALBI €U helee XI9HhULeRd
BUHOMAd BI'Y 40HIIhOJIOHIW duHedocedgood 9LBHIWMA]
"EUHOXOHWA OJIOHHQIMRdM00

rAndo ‘goredreay nrooneed MrrAwdod suHOHIWHAIT
‘BIIOLIXOHI OIOIIQ0 MMQOMD BE BUHOJOHIIE WQLAIL
UITOLDKOHW BH SOHOIhOIOHW QUHXOLeRd 4LEBIrALIIMAI()
‘nLooHeed vredreay U MWWAD eredreax [rAndod
4LBHINMAI ‘HOIrhOJOHW BH BHOIhOJIOHW U HOI'hOIOHIW BH

HUIQLKOHIN BH
9OHOIhOJOHIN
OUHXOIER ]
"BUHOOHIWA
OJOHHQMIERAN09
[rAndogd
*dOHOIrhOJOHIN
OUHNOHIWA
‘OUHBLURKIIL
“QUHINOL))
‘IIHOIThOIOHA]
"“IWOIALBERNOII
WI9H9IredALeH 0
MHOIIAL) BA1OU09))

‘XI9IINQRIRI MEE@OﬂOE

QUHATRgudi

1 M0QOX0 duiadxoed
‘unHIXed19g
XI9HHOEMAQ
ouHedocedgoad] |

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




0S

‘@+XxY=AOTUIIMHA() OIAHUOHHUI 4LBdBHEOLIR ]
"MOUIOIOHUNAIL HOHIL'BHOUIIHAD

91egOTRI 0 UMIINHAD QULEHOL 9LedHERdd()

"‘AAITeNdOo(HN HOHHOHEMX HOHERdQOOHERd REHITBHE U
BUHAIrgeLorddi 9ooowd umiodnudeds aredodurdduddLan
‘@4 LIMANKIAI 9LehAeH ‘“ALEBHINM]]

‘uudoredoogerr xiggodgull 019 IIIONOL D

QIrOUR WOL g ‘UWBIAWdO(] XI9IHHBI'RE ‘UILOOWUIULRE
XIIHXOLOH miupedr a1nodrd ‘wereHUIrdoox WIIHHeIRE
OLl IMhOL HLIOMIOL'I HOHLEHUId0O0N 4 4LehdNL()

"IMI9EE WOMOOhUBdQAIIR BH XU dledI9oUIIRE (19IreddoLHU
‘M€adL0 ‘URALr ‘WeleHUI'dOOM WIGHHRIRE QUITIOIAE1OLI4.L00D
‘0oL HOWEdI HOHLIBHUI'dOOY BH 4LeXedQotY

‘unerAndod
XITHHBIRBE
‘goxuedt rIadonud] |
"ULOOMOOITI BH
LeHUATAOON BINOLOUD
ERHAIrOIAOWEA] |
‘HOWEdI
MOHLeHUTTdOOX
UINBIXhOL BINAET
KXW QUHEOLIIR
“IILAKIWOdIT
Q1990IrOU "MOWEdII BH
KOL BLBHUTAOO0Y]

ve

UATIHAD
‘mwindedr u [9reHUTdooy|

LeirqrrAead

UIIHHORALIOIl HhBI’RE WOLOMALHON O UMELILI9L00D 4
qredodnrodidorny ‘UheI'RE OIMFOIOA Ol UMHOHARAA
AWA1oM) UIrK QUHOHgRdA 91emad U 4LBIrdRLI0)
"UWIIHHOWA oI BIWA4AY O

HUHOHERdA XITHUOHUL XA4 [9INILOMD JMHIMAA 91MIOXeH
‘suHOHgedA ¥uHomod Idonundu arnroandu

‘wodundedr 908Aedrron ‘MWIIHHIWAAOI BWAEY O KUHOHARAA
OJIOHUQHHUIr MU (pedl urooMoorn yoHreHurdooy € 9rmod.L)

UINIIHHOWAdo1

EWAGY O

UUHOHgRdA XITHUOHMUIC
XA4Y BWoLOU)) Muded.a
019 U UWIIHHOWdOII
EWAGY O

onHoHgRdA QOHUOHU][
‘UMHOHgRdA
OI9IIIONOI O herres
OUHOMIdJ ‘UMHOHgRdA
XITIHUQHUIL QUHAIMAd
‘UOHHIWAJALI HOHIIO D

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




IS

HNINVdIOdI O HOOVHh
201 OdLOdhHIrO 4190
MhRIRE BUHOMAd 19009011
d1redugad ‘aredanHgedd ‘UhBree JI990LIMIL LB
"d0LONIradI
XUIAAY €U helree BUHOMAd K'Y BMHBHE dUMIIhMLBIILEIN
4LBHINWMAI ‘UHEMK HOHILRAd €U HhBIRE 94LeII
"‘UMHY0dLo01I
‘uuHedocedgoadil ‘UMHAIOUKIGE BleLldrAedd Axdogodione) AUHEBHE
U UUELOUAY XIIWIBHIOLIGE 9Ir0d LHOMONR) LB 9.LIIMAI() QUHIIIIQOQO ‘BJJRIN /
‘unHoHgedA ¥uHoMmod 2odAM 900N U
‘nnHMKedI9dg uuHedocedQoadil ‘UMHILOURIGE ‘I[OOUR WULEHOL XITHGOHOO
BUHOHERAD 190000119 9LedNHINO 4LBHINUdL ‘aredugiag onHodoLg0] | 9 QUHIIMQO0Q0 U JUHAJOLIO] |
|x|= A
UUIDIHAQ xuded |

XEUHOLGE U Xed9arodi

x19H491read 4 noroownoudars XI9HUOHUIL 1[9domudir arurroaud]|
"d1OM09) XU BUHOhAEU U UUIMHA(D goxudedr

sruHI0d1o01 KU I99dA33d dragodpun 9Le90€91r0d|

| x| =AMUIMHAQ UUIHAD HoHHIHKI UMK dedt 9LnodL)

‘g Uy d0LHMUNIUPPeoN

UVHORBHE 10 ULOOWHONERE € BALONO0E) 90 ILBAITIUIIO0

"UMIHA( MOHUOHUIl
exu@dedy onH0d1o0] |
"BUIDHA(] BRHUOHU][
"UMIDIHA(D ra1OH09))
"UAIHAQ duded |
"MAIHA} QULEHO] |
"‘HOLOOWHIONERE
X19H41edad

goMudedy oOMHILR

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




(43

‘doLBrrAMqIrex

ULOOWHIIOXQOdH Udll BAgqIronoun ‘uHdox drgaHIedrea
XUIMeXdorod unHXKedI9d BUHOhBHE 9LEINURIIY
"‘TANdO) XUMOORUEU(D U XUNOIhUALONOAI €U

drgHHOWAdAI arexediag ‘uHdoM d19HIRdIREN
xumexdorod‘unnaxediad suHedocedgodd ALEHIrOII9g
‘uuHMKed9d suHedosedgoadir Bl xu 9LsHIWUAI ‘HoHdOX
x19HLIRdIRE XDIOORULON(DUdE v4LIH09) 9LBIIIERIO]]
‘(edoro19INON)

edOLBIrANAIreY WOMHBLO0EGIOLIOU O I9LHIWUAONIONE Q19901 OHh
grogodu‘uondod xiqHIedIrRa) BALIHOD) 94LBIO0TIIIY

‘0 <p udu nHdoM S[HHYXUIrQUdII

U QI9HhOL ﬁ:ﬂoxmmﬁmnmﬁsmommﬁﬁ 9LBIOIIIIIY
‘uoHdox x1gHIedIrRa)

OI9IIIONOILI O QIHHBIUIIRE ‘BIrOUR d[dHIIreHOUITRddN

1 d19H4arreHOoMITed 9reanhorsdonA u dreaunged)
"UWEQOdI NNIIHRULEIY

U UWBIOUh UWIGIAT MHAOX d19HIedIredy 9LedHMHINI()
"‘doLBIrAMIIred ULOOWHIIOXQ09H ULl BAEIIrOIHU “BIrOURh €U
sHdOX oJ0oHLIedIrREY KUHORAIrdeW o1uITedono 4LBHINWUA] ]

‘BHdOY oJoHIedIREY 0IOMOIRULIN(pUdE “BIrOUh €U

undox sigHLedIreay
XUImexdorod
‘X edIag
XI9901f0Uh
ouHedosedgoad] |

‘uoHdox x1gHIedIrRa)

XIIOORULON(pude

BALOUOE))

D =X

BIrUd OMHOHgRd £
"[9OUR
XI9HIIQLALLOUIY
ouHoHgRd)) "BIOUR
QI9HAIALUE LI
"[OOUh
x19Hq1IreHoMITRddN
BUHXULrQUdII
OI9HRULEJQ|] "OU'OUh
WoHdIreHouIreddu 9o

QULEHO]J] "BIfOWh €U

nHdox s1gHIedIrRaY|

sHdOY o10H1RdIREY IMHALRTIAIO 9LedodurAindod qHodo) uigHIRdIRE)] Sl "EMHOIOUKIGE U BLUOUE
ouHexdorod €00Bh ©odAN (19WaL)
EOXUIIOIBRAQO ULOOHAIOLEQY 191d QI9HEOHI() QOHEOHO() 04100RHI0Y| eIroTeed OMHRIOHOWHRY

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod

IJIOVI'A 8




€S

WOLHBHUWUAMOUY WITHAILeTIMdLO9H O oloHIedrRa)
HOI'hXQdL MI9HIedIrREY MIFLUKOHIN BH 94LBdI9IBINIR ] OUHIXOLER ] HOIhX9d )
"ULQLUXOHIN BH BUHXOLeRd 019 9L00HXONE0d "HOIrhXQdL yiqHLIedIrea)] ‘BUHOXRdI9Y
9LRAULABHRLOA‘HOIhXQdL HI9HIRdIIREY 4 LRABHEOIDR yigHIedIrea)] AMIOORMRAQAIITY

(9HOLIALD €

QUHIIQEE0d “QUHALAY ‘QOUHIKOHNA) drud WOHLABI'HRLD € |  WOLALBERMOL WIGILII O

MINIIHHBOUIBE UWBIOUR O BUELIUIY 4LEHIOIIIg MHOIIOL) BALOUOL))

"INQILALBERNOL WIGIAT O MHALIDLY XUIMeXdorod ‘unHaxedad | -odum wommoiexAdxo g

srHeg0cedQOadI BI'Y MHOIIOLO BALINOG)d ILBHINU]] g02%on0du

"QILrALBERIOI WIFLIT O 9LOOHAIQLUILT

UHOIILY a1on0gd nWwedanwudu 9regodudrdonrru u ‘(4019990

dnwdod noxdOhUIroaWnd 9 dredgigdnnes ‘aregodurAindogp XUMOOhMINOON OX

‘odun momoiexAdxo g g40d9modu MULOBh

ULOOHIIRLULY ‘d0LNd9100 godoneed suHOXKedI9d KIY XI9HdRLHOWOITE LO)

or'vd WOHLARI'HRL) € Ird0Uh 9IUIBE 4LBIO0ELIIr0ID ] edu o1omoiexXAd30

‘()] MHOLIOLO WOMHRLOEIIIOLIOU O QIIHHBOULIRE 4019190 19donerd

‘IHURULAY U BUOWR dleauHged)) -orng WoHLdeIHRL) € "BIOUR
I[O0Uh XI9I'BW U XUIIIIr0Q IIMIRE 4LBIrdeLddd| qoulee BeHLdRIHRL)) WOILOLBERNOLI
"“NOLALBERION "“NOILALBERIOL WIGIAIT O 9HOLIAL)

WIGIOTT O MHOIIDLO dMHAIR_IIdI0 dredodurrAndog

WIGILAIT 9 9HIM3L))

‘BUHIIIOUKIId U BIIOHUR

IMIULeWILeN BULudeed HOMdoLdu d BO9ILUIWONBHE

"HURHLg

VINBEMHOhBHE MNISHHXUIIQUAII O QI9HHREKED ‘BMHIIrgRLOrod
o19HdBIHOWOIrE helree KUHIMAA OIr0X 4 4Led0E9Ir 0L

(9Ho80dA HI9g0€RQ) 19008 (—¢G "euLeWALe]N | ewwedIodn senoged seHdIrRdordd




129

(MUAITRALMD 19401190 XUIMIOIBLIIOULIO ‘XMMOOhMALONOAT
“xm1oonuend) rAmdod eu JIIHHIWIdII arexediqaq ‘heres
BUHOMAd BIr nuHAXedI9d BuHedocedgoadir 9LBHOWUA] |
"UNBEQOAY MWMMOOhHEdQAIIre O BUE.LIUIY ILBHIOLIIY
‘nd9odr guHedocedgoadir Bl 010 9LBHIWHAI 1 ngodr
HOMOonHEBdQAIIrE 041010g) JOHEOHI0 dLedodurrAndog
“edOLBIrAMYIreN OI9IIONOL J JIrOUh WOL € ‘UQOdI OUHOREBHE
9LEIUARIIS U IMEOHBLOYOL J1940LOUh ILEHICOIIg
‘BuHXedI9d 0J0oHAIreHOUITRd BUHAIATAAIIO 9LIBIQO
4LMY0XBH BUHOKedI9g JMMOORMRdQaIe 9LBdIIdNIRE

ngodrr
omadonruedoadarre
xumexdarod
‘unHMNKedIag
ouHedocedgoad] |
‘ndgodr
XIIoorUedgaarre
OUHOLY U OUHIKOHWA
‘OMHBLUKIId
“QUHINOL))

‘ndgodr
ouHamedxo)) ‘ugodrr
noMddnuedgaarre
04101099 QOHIOHI()
‘BUHXed19g
omIdonruedoalrre g
XUIMEBTOXd
“XIIHHOWAdon
KMHOhBHE
QIIWULIALIO]T "990dIr
EeMOohuedoaary

Sl

q990dY’ BeMOohnedQaIry|
‘BUHOXed19d
QUMOdhNEedQAIINY|

WIQLIDKOHI BH
BHOIrhXdL

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




¢S

"WOUHIXOIrD U HONEOHBLOT Ol MINIIHHIWAdOI

EWA4Y O UMHOHIRdA XIIHUOHUL XAGY [INQLOMD 4LBIIdJ
‘WEHHOHERdA X1 Ol

QI[WEAI BOOUIMIOILNA09don M SI9HAIAredell 4 LEhHIER
199dAd dragodpun BAEdIr0OON

AIrOMh WOL g‘UMHIHgRdA XI9HUOHUL mIU(pedt 9aimodrL)

"UIWIIHHOWdOII

UUHOHgRdA XITHUOHMUIC
XA4T WOLOMO QUHAII
"XBIOUR XIGIAII €
nruHoHgedA BUHOMAd
gdonudn “Mudeds

019 ‘UWIIHHOWdIII
EWAGY O

UMHOHERAA [INALON))

EWA4Y O BUHOHRdA QI9HUOHUL 4LBIBHEOIDE OMHOHARAA QOHUOHU][ €1 "eaLOHOgRdOH U KMHOHARd £
19dgaarre suLndeed HOMAOLIM I BIILUWOMBHE
‘rerdrAsad WUHOHgRdA
qaregodurodudornm ‘onHoHgRdA QOHHAIrERLO0D dremad xigHLRdIrRa)
‘BMHOHgRdA BUHOI'BLO00 WQLAL UIQIOW UOMOdhHMedQaIIre X OI9IIIONOL O helreE
nheree BUF0IrdA migodurAWdo HoHI9901rd Lo 91UIroxadan XI90LOMAL QUHIIIID J
:W0QOI0II) WHMIIhHEBAQAIIE HhBIBE JITF0.LINIL ILBID ‘BUHOHgRdA
"heres drqH4aIreHOUTRd
BUHOMIAd BI 19Wadodl uie 918HOWUAI ‘Awddoar |  -oHQodIr onmuarood]|
-01AH1edQO ax0eL eerong Awadodl aregodurindog ‘WigHLRdIrea) X
‘BUHOHgRdA oJ0HLRdIrREY HNRLHIUITH(PEON BOXUITBIIO9)
U UNEHAOX AINKOW 9€K90 9Led0dMENIrBHE M 9LBI0IIQRH ‘UMHOHARdA QUHIIMID
‘HOHHIWAJON HOHOWRE U UuHEedoeedQoadIl 019 IIIONO1I D BLOUY
‘WigHLedIred) ¥ BOOUINKEI 090 ‘BHHIHARdA 9Lemdg ewadoa |, ‘snHoOHgRdA
‘UMHOHgRdA oJoHiedreay uoHdoM
XI9HLedIred BUHBEOIIIIIM dUIMMKILI0Od arnrogod erAndog -onHoHdgRdA
"QI9HIfOLIQH U JIYHIOLI— BMHIHARAA diaHLedIreay aremad doHLedIreax
‘suHOHgRdA oJoHIRdIrRa HOHOM ArAWdo( 9redI9dULIBE | QOHIOLIH dUHOHARdA sUHOHARdA dr9HIRdIrRa)]
‘BUHOHgRdA d19HIRdIrREY 4LRIRHEOIDR ] doHLedrreay] Sl "edLOHOgRdOH U KMHOHARd £

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




9¢

MOWKdII HOF0IrOUh BH 9LOHIgRdOH I9NOLOMD SUHAMId
qrexedgoen‘d1o0HogedoH XIIHUOHUIM IINOLOMO 9LBIId
‘HOWEAII HOdOIrOUR BH d1oHIgedoH ouHomad d1exedgoeu
‘UOHHOWAALI HOHIO O BALOHIgRAOH JI9HUOHUL ILBIIdJ
‘helres BUHAMAJ ar0X € 410HgedoH vdLoM09d 4LEBHINWMA]]
‘mIoohuedogaarre

aredi9eBION ‘UONEdI HOHLIeHUIIdOOX BH XU d1edodudiooiniru
‘dLOHOgRdOH X19901OURh BALIN09) 9dLedodurindod

4LOHJgedOH XI9HUOHUL
IINOLOU)) OUHAMAd
XU ¥ HOHHOWdoI
HOHYO J d1oHJgedoH
QIYHUOHHU][
"MOHHIWAAII

HOHIT0 0 0d1oHIgedoy
"BEIONO0ED

XU U B4LOHOgedoH
QI990LOUF

4!

eaLOHgRdO]
"BALOHOgRAOH M BUHOHEARA £

IWO0QOJ0I1) WIDOIRMRAQIIIE HhBIRE JIT90LINIL 9L
"UWIIHHOWO o1 BIWAEGY O

MUHOHERdA WOLOMD U MWIIHHOWAAOI BWAGY O KMHOHARdA
suHAMAd ornnmerdduddrnu o1Axdonudpedr aruroaudy]

‘WISHUOHMUIf BOLOBIdE OH UMHOHARAA €n

OHY/0 X19d0LO0M g T9WILOUD JUIMUILIOAN 4LeIMIdJ

MUHOHgRdA WOLOUD
OI9IIONOII O helres
XI990LOMAL QUHIIM J
"UINIIHHOWodo11
EWA4Y O uMHOHgRdA
XITHHUOHHUIL WOLOUD

U UWITHHOWodo1I
BINA4Y O BUHOHdedA
gunerodudorlHu
sexoonuded |
"UINI9HHOWOdo1I
EWA4Y O unHOHgRdA
XISHUOHHUIIOH WOLOUD
suHamad adonud] |
"UINI9HHOWOdo1I
BWALY 0

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




LS

dL0onmdnges HorAndod arexediad XEehAId XIIHXOINIOH
"UOJAdY OIMHORBHE Ol HUhMIrAd X1awaeaudiewooed eu
VOHI'O QUHOKBHE UMINHA(D edu@edl o19monon J 4LUT0OXeH

goxupeds adonud] |
‘UMIDIHAD gonuded.
OMHOO0dLOOI U QUHJILK

UUIDIHA(Q 9199010UE
"UUIDIHAD)

4LOM09) XU BUHOhAEH ¥ HMIDIHA(Q godudedt suHoodroon i
[nnediod SIIHAILOIIIINOM 9 LBI0EIIrOID ]
‘ANBI1OM0g90 UWITHHRIRE O UUHOL'EE

1 90%%an0du mdonundu anroaud]] ‘BUHAIEE U 19009110d1I
orqHqIredd xumorexedro‘aonudedi mdonudu 9LedordrdIY
*AAULOgINHD

U O1UIOIrOHMIWAIL OIAHAIBHOUINHA( 9LBd0EII O
"BUHILgRLIOrddIl 010M0oRUpedy

99 990HO0 BH UUINHA(D vdLIN09) 9LedI9IUII()

‘UMIDHAD maudedt wedxhor ou 91modr))

"UAINHA(D HMHIhBHE MIHUI'QRL 4LEIrABLI0)

{(doriBIrAM9Irey 91ed0€9Ir0ION KLOOWHITOXQO0JH UdIT)
nWerANdo@ XI9HHRIRE UMIINHA(D BHHOhBHE 4LBIUhI9Y
*AAULOgINHD

U OINI0Ir'OHMIWAIL OIAHAIrBHOUIIMHA(D 9LBd0E9IrOLI |

amuded eH
ouHMXedQO010 XU
‘UMIDIHA] BaLOHO0L))
"UMIDIHAD xuded |
"UMIDIHAD

KUHEI'RE [9000011))
"MAIDHA( UUHOhRHE
OFLOKOHN U
BUHOIAYAIO 910810
"UMIDIHA(] QULEHO[ |

KULEHOII QI9HI0HI()
"UUIDIHAD)

HOWEdII

HOE9O0IrOUh BH WOLOUD
XU U B4LOHogedoH
OJOHUOHUIr BUHAMod
QUHXedQOEY
‘ouHomad xu U
MOHHOWAAOII HOHIZO O

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




8¢

ALBHIWMAI ‘UHEMY MOHIIredd €M MhBI'BE 9LBId
‘UMHo0dLo01I

‘nnHeg0ocedgoadn ‘UMHAIOMAKIIE BlRldIrAedd Axdogodoned
U YUUELOUY XIIWOEBHIOIGE 9Ir0dLHOMONE) ILBILINMAIQ)
‘UMHOHgRdA

srHIMAd ‘urHKedI9g nuHedocedQOoadl ‘UMHALOURIYE IrOUR
EUHOHERd) 190090110 4LedMHINO ‘“ALBHINUdI ‘aredugiag

UWHBHE
OQMHIIMIQOQO ‘d0dJRIN

Q U / 400dAM 9070LON
Y UMLEHOI XITHEOHOO
onHodo1d0] ]

OMHOIMQ0QO0 U oMHddOLIO] |

UHIHAD goxuded.r

sruHO0d1oo1 BI 199dAd3d dragodpun arsHIWHd]|
"UMHOHgRdA WOL1OMD

U UMHOHERAA KMHREOYOIrO0U U BUHAIMIAd KUY BMHIraRLIIddu
IMNIIhH(PedI-OHIIrBHOMINHA(D 91LBI0£9Ir 0|

Tx]=d ¢ JER TR ———
HILOOMOOL HOHLEHUTOOM BH QMHIXOIIOI UMIIhHLBINIXD
9LedI9ERNO]| "UUIDHA( XIIWORhAEH 197UE I LBABHEOLIdR Y
‘HOJIAdY BUHOHOWEU 1O ULOOWHOULRE €

I9HURHULd UOHITO BUHOHOWEH doryedex dredi9dui()

"UINCHURUIRG AIDKON

UMHOHgRdA
WOLOMD U UMHOHARdA
ouHoMmad 20Md3nupedI

‘x— dx = 4
13 <
WUATIHAD

X = Aa

UAIHAQ xuded |
‘mipedr

XU ‘ULOOWNHOULRE
drqHqIreHonNIdonodr
01AHLedQO U OIAWEdL

QUITIOIRAIIOUIIO
‘UUIDIHAD
‘1900910d11 oigHgIread
xummoiexed.Lo
‘UMIDIHAD

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod




6S

4!

HININVdIOdII O 40D Vh
O9dLDdhMIrON 411190

Uheres BUHOMAd 19900011

dredugad ‘9aredarHgedd ‘UheIBE JI990LINIL LB J

g (ONF) NoréaTe b

XxuIAdY €M herres BUHOMAd BI'T KMHRHE OMMOOhHULEINOLBIN

(qr0g0dA HI19d0£LQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHAredowod



09

WUHORBHE AMHINIO ‘UMHIIONKIGE BLeldrrAcdd Armud
9LBHIONIF ‘BIOUR JI9HIILUELOUY ALBIIAdM()

‘helles

UAHAMAA UdII BIrOUh OJOHIIQLUELOUIY BUHIXUIQUAIT
MIOOHROL O MI709199 9LBIY U 4Led0dUEHIrBHY
"BIQ9OLOk

MLOOHIIIALET HONOIhUINRdII € Ir30Uh XITHAIQLUELOUAY
ALOOWHKBHE O QMHIIrdR LA 9 LUhAICO]]

‘UMHMKedI9d X19901/0Mh BUHORRHE 9LBIdMhIId (HOHAOX

Y ANEILALBERNOL UINIGLAIT O UOHIIIAL) BUHORBHE 4LUTOXEBH
‘MWBLIOUR UWIGHAL'RHOUITRA O BHALIMAY JUMIIhULINpude
‘l9NQUAITI SITHHOWIOUII U JI9HLIA KRLOhOJ ALEHIrOIIAg]
"BIOURh QI9HIIIALUILOUY

dreauhorBdonA U areaungedd ‘aredI9dUIBE

‘MOWEBdII HOHLBHUT'dOOX

UINBMhOL BILOUR JI9HIIALUALLOUAY dLexedQosy]

‘Ir90Mh XI9H4IreHOoUTRddH M x19HgIreHOMTRd

EUHXULQUAI SIHRULEOY 9LBHIWHAL ‘ugodr
MOHRULEJJ HOHROHOMIJQ e BIOUR OJIOHILQLUELOUIN
EUHOLraRLOTOdI OI19L00HXONE0E O BITLUWOMBHEQ)

"IQOURh XI9HIIALALILOUAY BELOKOHW OY 99Uk XI9HIIredALeH

AMIdORULIN(pude
‘Ir9OU R XI9HIIALULGLOUJY
ouHoHgrd)

"HOWEdII
UOHLEHUI'dOOY MOhOL
WOELOMKOHN U IrddUh
XITHIIQ LU I Lo
IWOLLOKOHN

AIKOW QUE1OLI9L00D
QOHhBHEOHIIO OHWHREY
‘n90dIl OI9HhULEIJ
QIYHROHOMIJQ

MeX eIroUh
QIIHIIIOLUELOYIY
Iro0uh

XI9HIILUE LI
OdLOMKOHA

"'n90dIr OI9HhULEIA
QI9HROHOMIJQ

U QI9HhOHOY ‘BIrOUA
digHqrreHoneddu

PIOHNR DEEAH.DHSM_HONHDH

BALOONOHW LO:XRIOUR O BHHAIrRLIYddI dLedudeed | ‘BIrOUh JIYHIIBHOUIIR 6 "EUHOIIOUKIGE U BIOUE
onHeXdor0d €00Bh ©odAN (19WAL)
EOXUINIOIBhAQO ULOOHIIALEJY 19r1d JI9IHEOHI() QOHEOH)() 04d100hUI0Y|  eroreed OMHREOHOWHERH

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod

JIVI'A 6




19

IMLeWoLeN suLngeed nondordu J BO9ILUNWOMBHE
"HINBQODO0LI) UNI9HERd

URBIRE J1990LMAL 9Lemdd M XM 9LBINAIQO ‘helres
XI990LOMAL BUHAMIA 190000110 JIIHXONE0d dLeIerrdd]|
‘BMHOHgRdA d19Hg1IreHOUIRd

-oHQOdI ouMmudLO0dI ‘WHH X EOOUIIEI04d ‘BUHOHARdA
‘BUHOHAedA d19HLededM M JI9HUIHMIM 4LBIND J
‘BUHOHgRdA 019HQOdY U JI9IrAlI 9LBdBHEOLdR ]

"“WOLOUD

XU U 910H9gedoH‘uMHoHgRdA nnHamod udi 19roLdn
dmhUudpedi 4LBHINUdI U ILEHUNONIRE ‘dLednRdd()

HOHAIIL) HOLdQE1okh U
1o910d1 unHoHgRdA
suHomd radomud] |

‘BUHOHgRdA
oslH1IedIrREINg
‘WigHLRdIredy X

KOXUIMBI 09
‘UMHOHERdA

QUHOMIdJ "OuHOHgRdA
doHrLedrreay]
"WISHUOHMUIL X
KOXHUIIEI 090
‘UMHOHgRAA OUHOIIO
"*OUHOHgRdA QOHUOHU][

14!

HOHHOWadaI
HOHI0 0 KMHOHARd £
‘eaLOHOgRdOH ¥ BMHOHEARA £

IMLeWoLeN suLngeed nondordu J BY9ILUNWOMBHE
‘UUHMKedI9g X19901r0URh

UHUHOLOURhIIE
gorerdrAedd
BMHOIO U eXrmIud] |
"I[QOUR QUHALIADM ()
‘BUHOXUIrQUdn
4LOOHAOL
‘IIHURULY OUHOhBHE
QOHHXMIQUd] |
"UWRLOUh
WNITHIIQLUELOUAY O
956 RK0)5 )14

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




9

IMLeWoLeN suLngeed nondordu J BO9ILUNWOMBHE
"LerdrAsad

dregodurddudirLnu ‘unHoOHgRdA AWOLOND OIAHHAIIARII0D
dremdd (MMHOHgRdA [9WOLOND BUHAL'GRLIOD WQLALL

UIITONW UOMOOhUedOdIre X Uhelree BUEOLUdA midodurAmdod
HMOHO€0Ir) L0 4LHI0XddaN :N0QOI0II) WHNOdhHedQa.IIre

X4 91emad ‘heree 1901 9Led0dHENIBHY

"‘WAOLOUD U

MUHOHEIRdA BUHRLOWIIrdIM U BUHIMIAA K'Y KUHAIrge1orodi
OMMOdhU(PedI-OHIIBHOUIIMHA(D 9Led0E9IrOLI|

"WISHUOHMUIM BOLOBIdE

OH duHOHgRdA OHIO X19d010X € ‘UMHIHARIA XA4Y I9IWILOUD
Y UNI9HHOWQJON KWAGY 9 UMHOHERdA XIIHUOHULL XA4Y
19NALOMD BUHAMAd [Mmudi 9LBHIWHdI M 9Leanedd()

XI990LONAL QUHIIIS
"UWIIHHOWOJOII BWAEY O
UMHOHERAA [9NOLOMD
sunerodudorHu
Eeoonu(ed |
"MHOIIL)

nodoird — 901Adr ®
‘QOHUOHMUIr X19d01ON €U
OHYIO ‘UMHOHARAA
XA WALOUD

QUHAIId{ "dUHAIMAd

99 ¥ UWI9HHIWAdAII
ENAGY O

WUHOHERdA XIIHUOHUIC
XA4Y BWOLOU))
Mupedr

019 U UWIIHHOWAdaI
BWA4Y O ouHoHgRd

14!

UUHOHgRdA [9INALOUN))
‘eaLOHOgRdOH ¥ BMHOHEARA £

WOTOLON
WIMOORUEBdQAIIe helree
XI990LONAL QUHAIIS
"UMHOHgRdA

X[ gH4gIreHoued
-0HQOdY QUHOIMIdJ
"UIQLUXOHIN BH
WouHaoIsed

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




€9

‘x=Ad°‘x
4 _

Y
godu(pedy H1o0MO0I HOHLBHUI'dOOY BH dMHIXOIrooed
9LEHIBLQ0 ‘UMIIhULEWIX) dredodudrioiriru

=A°q+ xy= Axy= A:erud UUIHAD

900 ‘1arogeden

[gHUuMmdog 1[9reHUIrdood
‘erogede] | ‘e4LOK09d

U udedr 99 ‘BUIDIHAD

UUIDIHAQ XIINOBRAEU 19Md 4LBHBHEOIB ] KeHhULedIreda)| 9] UUAIIHAD
AWIIHHOWQA1I
EWA4Y O a410HogedoH
x19HHeg0duLHONdO WALOUD U 910HogedoH
-oMuLedII SIrOMK WOL 9 ‘helree XI9HhUIreRd sunerodudoru
nrHOMmAd udn earoHogedoH 9LEHINWMAI U 9LedNRI)() Eexoonuped |
"BUHALrgeLordd omModhupeda -ouHamad
BAgdrronoun‘ed1oHogedoH d1qHIRdIrREY 4LRIId XU U e4LOHYgedoH
"gOLIOFINHD digHIedIrRa )]
OI9IIIONOLI O QUHAIMMAd dredI9dMIBE ‘UONWEdI HOFGOLOURh BH ouHaMmad
g1OHOgRdOH 19WALOUD U ed1oHdgedoH JuHAmad darexedoosg XU U HOHHOWAdAII
*BMHAMIAd QI9HHORAIIOII UOHII0 O 41oHogedoH
9LBINAIQO x4 91emmd U ‘0da1oHdgedoH doHLedIrRa) XITHUQHUIL IINOLOU))
XUIMOIBROIINE ‘ALOHIgRAOH 19NALOMD ‘a10HIgRdoH *ouHAMmAd XU U
XISHUOHHUI! [INQLOUI ‘BALOHIGRdOH QI9HUOHUL DLBIN J HOHHAIWAJAI MOHITO D
"eaLOHOgRdOH o19HIRdIREY U OQI9HUOHUL ILBIRHEOLIdR J ea1OHOgRdOH
"d10HogRdOH XI19901r0Uh BALOUOE) BuHedosedgoadr Il QI9HUQOHU] [
9LBI0EIIroldH ‘aLoHdgedoH BuHRa0cedQ0odI A LBHIrOIIIY "BALONOLD
"OINIOIrOHUINAAL M AMUIOGINHD 91B90€9Ir0LIOU ‘aLOHIgRdoH XU U ed1OHogedoH eaLOHgRdO]
qreg0dnLddudoLHy ‘“4LBWHHON ‘“4LedI9dUIIRE ‘“ALBLH| 2ICE () (6)70 9] "edLOHOgRdOH U KMHOHARd £
WO0QOJ01Id

WIIOoRHedQadIre heres

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




9

"BUHERI'RE XeQ0o01d x19Herd ndu nndvosadiodn
O1AMOORUdLONO0AI U OIANOIhULIN(HUde 9LedeHEOdR ]
"gOHJICh Q9

OMIITOMOQH 2199doll I9HROUIIIGd UIrDd ‘ULIOHILALBIOTIIDOL

UUHO0dLo01 € 9L)0HdINOHONBE 4 LBedUIrdBHBL)
‘uwerAndod nnwute

XI9HHBIRE UOLIOHIIALREOTDO0L I9HIh ILEIUKhIIE U
ArAndod o1AHLHIAdANAd UM KLOOHILALBEOYALDOLI
BHOI'h OI-UAIANdO( 9regodHENIrRHY
"ALOOHAIALBEOTIIOOL

WOULEHOLI O HOHHBEEE) ‘UUIOIrOHUINAOL
WOMHBLOEIIOIION O BUHRAIIERNII9d 91999hdd 91nod.rd
‘BMHORBHE0Q0 JI9HOMOIHU 94LEHIWHAI U 9Leanedd()

UOMOORUALIINOdY

U YOMOIRULdN(pude
BHOICh 0J-U MIAWdOdD
"AnddddIodm
EeXOORUALONO0AI

U EeNOOhULONpudy

“BHOL'h OJ-u HorAwdod

u yorAmwdod
noHLIHAddAxad
HULOOHIIOLRIOI D01
QUHEBIRE
"MLOOHIIQ1edOI 0011
H09O0IOUh QULEHO] |

Gl

HUILOOHYIIRLRIOIIr0I]
Q199 OO

g00dAoad x1q9godpun
OI4IIIOWNOII 9 JIrOMh WOL g ‘BHHIOALOOII XU BI HAIHAD

XITHHORAEW BALINO09) 4LBHINNAI M 91egoduenreny
D XG4 XD = A MQ._. X)p=4°b+ XD = a D = A
erud UWerAwdod xXi9HHeIRE ﬁms:xm%w XI9HhULedIreax
mwindpedi uAIIRULENIXI dLexedgocu n 41modL)
D4 XG4 XD = A MUIDHA(D noHRU1RdIREY

exupeds HLOOHHIQ0J0 91RIIQ000 U LB dBIdY
"MUALOWOAI ‘UMHUEN( “UHEMK HOHIIRId €1
naroonmonges xiaHhUuLedreay ldonwudu arnroandy]
drAwdod o oIMINHAQ ol HRHLRdIREY 9LBABHEOLDE]
"BALOMO0ED XU 9LREI9OUIIO ‘dOLHIUITUPPEON

UUHOhBHE LO HLOOWHOMERE g | X | =4 ° ;o

|x|= 4
‘x = A
€
MRHA
‘x =4
¥
‘q+ 0 =4
nb&”\ﬁ.
MAIDHAQ minded |

‘[rrogeden UMALOWNID

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




$9

XI9HIIRdALBH 9L00WHIAY ‘BIrOWR QOHERLI0D U 90100d1
‘OIrOWh QOHIIBdALBH: MWBINUA J JIIHHBEKE) ‘BU9.LIUIY
JIIHIOHIO U OIMIOIrOHMWAIL 9LedodUENIrBALIY
"dOLINIAdI XIIHQOhA

XUAIAdY €n helree UMHAMA udll ‘UMHILEE U 409931od1n
XI9H4Iread BUHBOUIIO K'Y GLOKOHIWN QUHAIraR1oTadII
Q0MOdhU(RdI ILBI0LIIOLIM UNBILIDKOHW YeH uulredoro
‘09LOXOHNI O OGLODKOHN: MWBULEHOI 4LedodudanQ

‘nundoniodu
‘EUHIIIIOHLO
‘iarHonodn (Kewsdin
ERIOIOURh ‘UINBIOHR
WNITHIIQLUELOUAY O
EUELOUAY ‘OMHOHgRdD
‘9OUIIBE) BUHILOMhIId
H BN

81

UMHBHE BUIREULBNOLOUD
‘QUHIIIQ0Q0 “QUHAdOLYO] ||

IMLeWoLeN suLngeed nondordu d BO9ILUNWOMBHE
‘(edorBrrAMgrIrex

WOUMHBEO0E4IrOLION J) myuLedl HOHIIedd €U UheIrRE

QIrOMh WOL g T9LHANOAI SI9HXOLD BH URBIRE 4LBIIdJ

‘('L ¥ edOLBIANGIeN 0I0MOdhU(edI ‘TUIrgeL XIIHHOALIJIE)
UUIOIOHXAL X1940d(PUIT WOUHREOEIIrOLION O UHEMXK
UOHAIredd €M MRhBI'RE QIrOUh WOL € ‘UNELOOHILQLBI0TdIDO0II
MINI99O0LOUR O JIIHHREEI) MhBIIRE ALBIIdJ

‘MI0dhU(pedI

ULOOWHOUERE QUIMOIALLILII9L00) drexedgoen (undodadaodu
UOMOOhMALIOWOAT g ‘UKrddddIodir noddonuronpude g
OUHOHOWEN JUOIAdUALOOIITH ‘UHEDK HOHAIRdd €U
HUHIrAE M 90333n0du ladonwudn areaudrenddeg
"ULOOMOOLII HOHLBHUTAOOM BH

MINBXRhOL ULOOHIILBEOYAIDOI [MHIh 9Lexedooc]
"dOHIIh U X199dalI

IINNAD “UrdddIodI HOMOORUALOWOAI U HONOIhULIW(uUde
BHOI'h OJ-UIrANdO( WOMHEBEOEIIIOIION O URBI/RE ILBIID ]

I9LHONIOAII QI9HXOI))
“100d
UI9HAIBUTTHOHOLIONE
Y UI9HUQHHU] [
"HLOOMOOLTI
MOHLEHUIdOOX BH
UINEXhOL nnddddiodi
HAOMOOhUALONO0AI

U UOMOdRULIN(pUde
dOHOI'h QUHXBAQOL]]
"4OHAIh U X199dor
I9ININAD ‘Urdddiodn

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




99

qIUTOXeH ‘N1d0Hsed 1 MININAD viedireday u goredreax
urooHeed rAwdod) WOHHREOEAIOLION O JIOUK WOL €

‘UIFQLIDKOHIN BH BHOChOIOHW dJUHXKOLced d1ediggocuiredd (BMHORBHE
‘UWBHAOM O BUHIMXed9d U kuHMXKed19d dI9HIIrRHOMUITRd QIINHULIALIOY
-oHQodY ‘omarran 9redqgosedgoadn ‘werAmwdod ou ‘unHMKedI9d
1919hoed 9LEHIOLI9d : BHELIUAY JITHA0HIO ILBHIrOLIIg XIOonuedoaarre
"09.L0AIKOL ‘990dIr BeMOohHedQadlrre ‘HOhOIOHNW ouHedgosedgoadir)
‘qHodox ugHIedIREY HUMOORULIN(DHUdE ‘WaLrdLRERIOL sBUHMXedI9g
WIGINT O 9HILIDLY: MWBMLBHOI d1egodudanQ dMMIIhUedoaIry
rerdrAedd aregodurddudorum
‘Lederne UMIOORULBWILEN BEHOWUAII'OMHAIMAd 94LHIOXBH
‘IDINIBNOLBIN ONI9€E BH XU dregodurAmdod
‘UMITBALUO QI9HHOHEWX J19H4Iedd 9redugsed
“erAdL 9ro0oHgrranrogenodn — swada — 1Mroged WQL9o
‘9LOOWHOLd — O9LOJRUION — BHOI ‘OMHEOLOOed — BWodd
— 9100d0OM0 :HULOOWHOUERE dUIIoIexXedIdd ‘ULOBR ‘ULOY
‘giHonOd oUIMEXdIr0) ‘UheIrRE JUMIIhULNEdI dLemd g
"“INOQOI0II) WINOOhUIIW(PHUde HhRIBE JIII0LINIL 9L J
"UMHOLOUKIGE B1RLIIAcdd
AMHINO ¥ AMITUNUdl 9LEHIrONIId ‘BIrOUh 9LEIIAdNO (WoQoo011d
‘UOWEdII HOHLBHUIAOOM BH BIrOMA 91BIdRLIOTIdN ‘BIrOUR WIDOOhULOW(Pude

9LeauhOorBdouA U 9LedauHged) ‘BHALIUIY 9LBHIrOLIIY
"qHod oy yrgHIRdIREY UUMOIRULIN(UdE “BIrOUR

rud Mi9HLderHeLd ‘M9odr BRHhHLEOJT U KEHHIGOHMIIQ0
‘BIrOUR 9UATON ‘OLOUR Q0L ‘ULIOWHLY UNeHEUI ‘IrddU R

hRIIRE XI990LONAL
ouHamad {eMHOIO
‘onHNXHUIrQUdII
‘OuHAIIAdMO

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod




L9

4!

HNINVdIOdII O 4ODVh
O9LDdhMIrON 411190

MINBHURUIQE AN ULdOWnouges unwerAwdod drexediag
"BUHOLGE U 19009110d1 d19Hq1read goMudedl o19Imonon 9
4Led0dHIPTON MHEMK HOHIIRId M 40L0WIrodI XIIHQOIhA
XUIAY €M helree BUHOMIAA BIT ‘UOLOOWHOUERE U 40003110dII
‘4101090 BUHALAIAdIIO KU uiu(edl 4Le90£91r0I |
erogdonua ‘erogedent ‘BMINHA(Q KeHhULedIrea)

‘BUIHA( BeHUOHHUI ‘91o0H9IreHOMNdoniodn seH1edQo
‘qrooHqrreHonndonod sewsdin: MWBHLEHON 9Ledodudang
‘mirdpeds xu 9rmodrd ‘UHImIHAD

BALONO0ED ILBINKAIQO ‘dreanHaed) ‘aredoduenrreny
"UMIDHA(] BMHORBHE OQIIIIHOWHWEH

1 Q9IIII0QUeH ‘BUHRLII0A ‘BUHeLORde0od MMLAXOWOII
‘@4LOHEOLOOLIONBHE MMLAXIWOAI ‘UMIIHA(D ULrAH
‘UAIDHAD ¥upedr BMIHAQ: HWBHLBHON 9LegodudanQ

(Woroud

XU U UMHOHgRdA
ouHMmAd d0MOdhUPedI
‘MUIDHAD

XIIHHOhAEM BILOUOLD
‘QuHo0d1o01r)
HHIHAD

BUHOL'EK U
19009110d11 d19H9IrRdd rAWdod O19IIONOI O 9Lea0dUIATOIA]
‘noHdON ‘UnHIMKedIqd X19HqIrRHOUITRd

-0HQOdY BIfIY XIFHHOWQJOII BUHORBHE JIIWHULOALION

(9Ho80dA HI9g0€RQ) 19008 (—¢ euLeWALe]N | ewwedIodn senoged seHdrredorod



®enepanpHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi ypOBEHB)

OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YYHEBHOI'O
KYPCA «I'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

I'eoMmeTpusl Kak OIMH U3 OCHOBHBIX Pa3/eiIOB LIKOJIBHOW MATEMATHKH, UMEIOIINN
CBOEH IIeNIbI0 00ECHeunTh M3yYeHHE CBOMCTB M pa3MepoB (QUIYyp, UX OTHOUICHHH H
B3aMMHOE€ DAacCIIOJIOKEHHE, OIMPACTCS Ha JIOTMYECKYIO, JOKAa3aTeNbHYI JIMHUIO.
IleHHOCTP HW3y4Ye€HMsI TE€OMETPUM Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHMs
3aKJIIOYAeTCs B TOM, 4YTO OOYyYaIOIIMHCS YYUTCS TPOBOAUTH JOKa3aTeNIbHbIE
pacCyXII€HHs, CTPOUTHh JIOTUYECKHE YMO3AKJIIOYECHMs, [OKa3blBaTb WCTUHHBIC
YTBEPKJICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYKIAEHUS «OT
OPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT MPHU3HAKOB, (HOpMyIHpOBaTH OOpaTHBIE
YTBEPKJICHHUS.

BTOpoil LIEHHOCTBIO M3y4YE€HHMS T€OMETPUHM SBISETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA MpU PEUICHMM KaK MaTEMaTUYECKHUX, TaK M MPAKTHYECKUX 3adad,
BCTPEUAIOLIUXCS B pealbHON Kn3HU. OOydaromuics JAOIKEH HAYYUThCS ONPEAEIIUTh
reOMETPUUYECKYI0 (UIYypy, ONUCATh CIOBAMM JaHHBIA YEPTEX WIM PUCYHOK, HaWTH
IUIONIA/Ib 3€MENIbHOTO y4YacTKa, paccuuTaTb HEOOXOAMMYIO AJIUHY ONTOBOJOKOHHOTO
Kabenst win TpeOyemble pa3Mepbl rapaxka Juis aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIWTENbHAS JMHUA B HU3ydyeHUM reomeTpud. llpu pemenun 3amad
IPAKTUYECKOI0 XapakTepa OOyYarolIMKCA Y4YUTCS CTPOUTh MAaT€MaTUYECKUE MOJEIH
peabHBIX )KU3HEHHBIX CUTYAallMil, IPOBOJUTH BBIYHMCICHUS U OLICHUBATh aJICKBaTHOCTH
NOJIyYEHHOTO pe3yJIbTaTa.

Kpaitne BaxkHO MOAUEPKUBATH CBSI3M TE€OMETPUU C JPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTHBUPOBATh HCIOJIB30BaTh OINpPEAENCHUS T€OMETPUUYECKUX (UTYp H
HOHSATUN, TEMOHCTPUPOBATh IPUMEHEHHUE MOITYUYEHHBIX YMEHUN B (PU3MKE U TEXHHKE.
Otu cBsa3u Haubonee SpKO BUIHBI B Temax «Bektope», «TpuroHomerpuueckue
COOTHOLIEHU», «Meroa koopauHaT» U «Teopema ITudaropay.

VYuebnniii kypc «['eomerpus» BKIIOYACT CIEAYIOIMUE OCHOBHBIE pa3eibl
comepxkanus:  «l'eomeTpuueckue ¢Gurypsl U WX  CBoOWcTBa», «U3mepenue
F€OMETPUYECKHX BEIUYHMH», «/leKkapTOBBI KOOpIMHATHI HA IJIOCKOCTH», «BekTopb»,
«/IBmxenus mnockoctny, «IIpeobpazoBanus mogoOus».

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JJIs HM3yYeHHUs Y4YeOHOro Kypca
«I"eometpus», — 204 yaca: B 7 kinacce — 68 vacoB (2 yaca B Heflen0), B 8 kiiacce — 68
yacoB (2 Jaca B Helelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COJEPKAHUE OBYUYEHUA
7 KJIACC

Hauanbnble nouaTus reomerpun. Touka, psmas, OTpE30K, Jdyd. YTroia. Buasl yrios.
Beptukanbasle n cmexHble yribl. buccektpuca yria. JlomaHas, MHOrOyrojbHHK.
[TapanienbHOCTh ¥ NEPIEHAUKYIIAPHOCTD NIPSAMBIX.

CumMmerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OceBOM cummeTpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOIEM MHDE.

OCHOBHBIE ITIOCTPOEHHUS C IIOMOULIBIO IUPKYJIS U JIMHEWKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN ¥ PAaBHOCTOPOHHUHN TpEeyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M IpU3HAKKY PAaBHOOEPEHHOIO TpeyrojabHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NMPHU3HAKU MapajulebHbIX NpsAMbIX. CyMMa YrjoB TpEyroiabHHUKA.
Bnemnue yrisl TpeyrojabHHUKa.

IIpsmoyronbHblld  TpeyroiapHuk.  CBOWCTBO  MeAMaHbl  IPSIMOYIOJIBHOTO
TPEYrOJbHUKA, MPOBEACHHON K rumnoreHyse. IIpu3Haku paBeHCTBA NPSAIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroiabHUK € yIiioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHO#, TeopemMa o OoiblieM yriae U OOJdblIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MECTO TOYEK. bruccekTpuca yria u CepeIMHHBIN ITEPIICHIUKY ISP
K OTpPE3Ky KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOMCTBA. B3anmHOeE pacnonoxxeHue
OKPY)KHOCTH M mnpsAMou. KacarenpHas M ceKymas K OKpPYKHOCTH. OKpy»XKHOCTb,
BIIMCaHHAasA B yroy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOKWCTBA. YacTHbIE citydan
napasuieJorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBajapar), MX TMPU3HAKU U CBOWCTBA.
Tpameuwsi, paBHOOOKas Tparenus, e€ CBOMCTBa U mpu3Haku. [IpsimoyronsHas Tpamnemnus.

Meton yaBoenuss menuasbl. llenTpanbHas cumMmerpus. Teopema @Paneca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KaX.

CpenHue TUHUM TPEYroJibHUKA U Tpaneuu. [{eHTp Macc TpeyrojbHHKa.

[Tomobue TpeyroapHuKoB, Kodhduiment mnomodus. IlpusHaku nomOOUS
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust mpy pelIeHnH MPAKTHIECKUX 3a/1a4.

CpoiictBa 1miomaneld reomerpudeckux ¢Guryp. Dopmynbl IS  IUIONIAIA
TpEeyrojbHHKa, Mapajjenorpamma, pomOa u Tpaneuud. OTHOIIEHHE IUIOMIAEH
no1I0OHBIX (uUryp.

Brpruncienne mnmomaned TpEyroabHUKOB M MHOTOYTIOJBHMKOB Ha KIJIETYATOU
Oymare.
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Teopema ITudaropa. [Ipumenenune Teopems [Iudaropa npu penieHun
NPaKTUYECKUX 3a/]a4.

CuHycC, KOCUHYC, TAHT€HC OCTPOrO yIja OpsIMOYTOJIbHOTO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. Tpuronomerpuyeckre GyHKIUN YTIIOB
B 30°, 45° u 60°.

BnucanHble ¥ LEHTPAJIbHBIE YTJIbI, YTOJ MEXIY KacaTeIbHON M XOpAOW. YTJbl
MEXKIy XOpJaMH U CEKyIIMMU. BriMcaHHble W OINUCAHHBIE YETBIPEXYTOJIbHUKHU.
BzaumHoe pacnonoxxeHue aByX OKpykHocTei. Kacanme okpyxuocteil. OOmue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 qo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHHUS.

Pemienne TpeyroiapHukoB. Teopema KOCMHYCOB M TE€OpEMa CHHYCOB. PelieHwue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoU3BENEHUN OTPE3KOB XOPH, TEOPEMBI O MPOU3BEAECHUHU OTPE3KOB
CEKYIIHX, TEOpEMa O KBAIpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPBI, MPOTHUBOIOJI0XKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUH
HaJ BeKTopaMH. Pa3iokeHne BEeKTOpa II0 [JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel Bektopa. CKanspHOE MPOU3BENECHUE BEKTOPOB, IPUMEHEHUE MJIA
HAXOXKJEHUS JUIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH
B KOOpJMHATAX, IEPECEUYECHNUE OKPYKHOCTEN U NMPAMBIX. METO KOOPIUHAT U €TO
IIPUMEHEHHUE.

IIpaBubHBIE MHOTOYTOJIBHUKH. [{MMHA OKpYKHOCTH. ['pagycHas u paguaHHas
Mepa yTJia, BBIYMCIEHUE IJIMH AYT OKpy)HOCTeH. [Inomanp kpyra, ceKTopa, CEerMeHTa.

JIBM>KEHUS MJIOCKOCTU M BHYTPEHHHE CUMMETpUH (pUTyp (37€MEHTapHBIE
npeactasienus). [lapannensHblii mepenoc. [ToBopor.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHMS IPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B7KJjacce:

Pacnio3HaBaTh M3yuy€HHBIE T'€OMETPUUYECKUE (UIYpPBI, ONPEIENATh UX B3aUMHOE
pacmojoxeHne, M300paxkaTh TE€OMETPUYECKHE (UTYpHI, BBINOJIHATH YEPTEKHU IO
YCHOBUIO 3amaud. M3mepsTe nuHeElHbIE W yIVIOBbIE BenWuuHbl. Pemars 3amaum Ha
BBIYUCJICHUE JIJIUH OTPE3KOB U BEIUYUH YTIJIOB.

Jlenate rpyOyl0 OLIEHKY JTUHEHHBIX M YTJIOBBIX BEJIHYMH MPEAMETOB B PeaabHOU
KHU3HU, Pa3MEpOB NPUPOJIHBIX OOBEKTOB. PaznmnuaTe pasmepbl 3TUX OOBEKTOB IO
NOPSAKY BEJIUYUHBIL.
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CTpouTh 4epPTEKU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaTHC MPU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJb30BAaTh MPU3HAKUA U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJHHUKOB TIPH PEIICHUH 3a71a4.

[IpoBOAWTE JOTHYECKUE PACCYXKICHHUS C MCIOJb30BAHUEM TI€OMETPUUYECKUX
TEOpEM.

[Tonp30oBaThCs  MpHU3HAKAMU  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MEIWAaHbI, MTPOBEAEHHON K THMIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTOJbHUKA, B
PEILICHUU TEOMETPUUECKUX 3a]1a4.

Onpenenary mapawiedbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPBhIE 00paszyer
¢ HuUmU cekymasa. OnpeaensaTh NapauiebHOCTh NPSMBIX C TIOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemiats 3aaun Ha KieTyaton Oymare.

[IpoBOAUTH BHIYKMCICHUS W HAXOJWUTh YUCIOBBIE M OyKBEHHBIC 3HAYEHHUS YIJIOB B
TEOMETPUYECKUX 3aJadyax C MCHOJb30BAHMEM CYMMBI VyIJIOB TPEYTOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MPHU MEPECEUYCHUH JIBYX MapaljIeIbHBIX
NPSIMBIX CeKyIlel. Pemarh npakTH4eckue 3a1a4i Ha HaX0XKJEHHUE YTIIOB.

Bnagetp mNOHATHEM TE€OMETPUYECKOIO MECTA TOYEK. YMETh OIPEIeATh
OMCCEKTPUCY yIVIa M CEPEAMHHBIN MEPHEHIUKYJAP K OTPE3Ky KaK I'eOMETPUYECKUE
MeCTa TOYEK.

DopMyIUpPOBATH OMNPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JAuaMeTpa
OKPYKHOCTH, ITOJB30BaTbCi MX CBOWCTBAMHU. YMETh NPUMEHSTH 3TU CBOMCTBA IpPHU
pEIICHUY 3a7a4.

Bnagetp mnNoHATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. I[lonp3oBarhcs (akTaMu O TOM, YTO OHCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKAa TIEPECEKAIOTCsI B OJHOM TOYKE, M O TOM, 4YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagete mnoHsTHEM KacaTEIbHOM K OKPYXKHOCTH, IOJB30BaThCS TEOPEMOM
0 MEPIECHAUKYJIAPHOCTH KacaTeJbHOM U paguyca, NPOBEAEHHOIO K TOUKE KaCaHHUs.

[Tosb30BaTHCS NPOCTENUIIUMU TEOMETPUUECKUMHU HEPABEHCTBAMU, IOHUMATh UX
IPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOECHUSI C TOMOIIBIO IUPKYJIS U
JIMHEUKH.

[IpenMeTHBIE pe3yIbTaThl OCBOCHUS MTPOTPAMMBI YIEOHOTO Kypca K KOHILY
o0yueHus B8kJ1acce:

Pacrio3naBaTh OCHOBHBIC BHUAbI I-IeTI:.IpéX}’l“OJII:.HI/IKOB, HUX 3JICMCHTHI, I10JIb30BaTbHCA
UX CBOMCTBAMHM IIpru PpCUHICHNUU IT'COMCTPHUICCKUX 3a/1a4.

[IpuMeHATH CBOKCTBA TOUYKHM NIEPECEUCHUSI MEIUAH TPEYToJIbHUKA (IIEHTpa Macc) B
pelIeHuu 3a1ay.

Brnanets noHsATHEM CpeHEN IMHUU TPEYTOJIbHUKA U TPAIELIUH, IPUMEHSTh UX
CBOMCTBA IIPU PELICHUU T€OMETPUUECKUX 3a1ad. [lons3oBarecsa Teopemon Paneca
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U TEOopEeMOH O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JIJIsl peIIeHUs
NPaKTUYECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKU MTO00MS TPEYTOIBHUKOB B PEIICHUH T€OMETPUIECKIX
3ajiau.

[Tonp3oBatbes  Teopemoit Iludaropa s pemieHUs TEOMETPUUYECKUX U
npakTryeckux 3anady. CTpOUTh MaTeMaTHYECKyI0 MOJENb B MPAKTHYECKUX 3a/ayax,
CaMOCTOSITENIbHO JIeJIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE ITUHBI.

Branets moHSATUSIME CHHYCA, KOCHHYCa ¥ TAHTEHCA OCTPOT'O yTiIa IPSMOYTOJIBHOTO
TpeyroibHuKa. [101630BaThCSl STHMU MOHSATUSMH JJIsI PEIICHHUS TPAKTHYESCKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMH  cioco0aMu) IUIOLIAAb TPEYTrOJbHUKA M IJIOUIAAd
MHOTOYTOJBHBIX (hUryp (mosb3ysch, rae HEOOXOAUMO, KalbKyJIsTOpoMm). [IpumeHsTH
HOJTyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnaners mOHATHSMH BIIMCAHHOTO M LIEHTPAIBHOTO YIJIa, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIIMMH) U yTiie MEeXIy KacaTelbHOU U
XOP/AOH MpHU PElICHUN T€OMETPUUYECKUX 3a/1a4.

Brnaners moHATHEM ONMKMCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSATH CBOMCTBA
OTMCAaHHOTO YETHIPEXYTOIBHHUKA NP PEIICHUH 3a]1a4.

[TpuMeHATh MOTy4YeHHBIE 3HAHUSI Ha MPAKTUKE — CTPOUTh MaTEMAaTHUECKHE MOICITH
Ui 3a]ad  pealbHOM JKU3HM U  TPOBOAUTH COOTBETCTBYIOIIWE BBIYHCICHUS
C TNPUMEHEHHEM IMOA00HS U TPUTOHOMETPHH (IOJIB3YSCh, TJ€ HEOOXO0AUMO,
KAJIbKYJIITOPOM).

[IpenMeTHBIE pe3yibTaThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus BOKJacce:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMHM OCTPHIX YIJIOB, HAXOIUTH C WX MOMOILBIO
pa3IMyYHBIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEIIEHUE MPSMOYTOJIbHBIX
TPEyroJIbHUKOB»). HaxomuTe (C MOMOIIBIO KalbKyJSATOpa) [UIMHBI W YIJIBl JUIS
HETAONIUYHBIX 3HAYCHUH.

[Tonp30BaThes GopMyiamMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJII HAXOXKJIEHUS COOTHOIICHHWH MEXIy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB [JIsl HAaXOXKICHHS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJbHHUKA («PEIIeHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX NP PEIICHUH
reOMETPUUECKUX 3a/1ay.

Bnaners monstTuAMU mnpeoOpa3oBaHUs 1MOJ00WS, COOTBETCTBEHHBIX 3JEMEHTOB
no1o0HbIX Quryp. [lonb30BaTbes cBOWCTBaMU MOA0OMS MPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATh JUIMHBI M HAXOAWUTh YIUIBI y MonoOHBIX ¢uryp. [Ipumenars cpolicTBa
noo0us B MPAaKTHUYECKUX 3a/Jadax. YMETb MPUBOJUTH MPUMEPHI MOAOOHBIX (puUryp B
OKpY’KaloIleM MHUDE.

[Tonb30BaThca TeOpeMamMH O MPOU3BEACHUU OTPE3KOB XOpPI, O MPOU3BEACHHUU
OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeIbHOM!.
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[Tonb30BaThCA BEKTOpaMH, MOHUMATh UX F€OMETPUUECKH U (GU3NUYECKUN CMBICT,
OPUMEHATh HMX B PEUICHHUH TE€OMETpUYeCKuX M ¢uznyeckux 3amad. [IpumeHsTH
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHMS IUIUH U YIJIOB.

ITonp30BaThCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHSTH €r0 B PEUICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

BianeTs MOHATHAMM IIPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH, JUIMHBI
YT OKPY>KHOCTU U PAJUAaHHON MEPBI yIJla, YMETh BBIYHMCIATH IUIONIA[b KPYra U €ro
yacted. [IpuMeHATh oay4YeHHbIE YMEHUS B IIPAKTHYECKHUX 3a1a4aX.

Haxomute ocu (MAM LEHTpbI) CUMMETPUM (QUIyp, HPUMEHATH JBH)KEHUS
IJIOCKOCTH B IPOCTEMUIINX CITyYasix.

[IpuMeHATh NOJSyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJENH I 33724 PEAIbHOU )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYNCIICHUS
C MPUMEHEHHEM IMOJ00US U TPUTOHOMETPUUECKUX (PYHKIHM (TOJIB3YACh, T
HEO0OXO0MMO, KAITbKYJISITOPOM).
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YYHEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HU(PPOBOM MHpPE BEPOSTHOCTh W CTATUCTUKA HPUOOPETAIOT BCE
OOJIBIIYF0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MPAKTUYCCKUX TPUIIOKCHUH, TAK U KX POJIH
B 00pa3oBaHMHU, HEOOXOAMMOM KaxaoMy dYenoBeKy. Bospacraer umcio mpodeccuit,
IpU OBJIAJICHUH KOTOPBIMU TpedyeTcss Xxopoluas ©0a3oBas MOATOTOBKA B 00JIACTH
BEPOATHOCTH M CTATUCTHKH, TaKas MOJArOTOBKA Ba)KHA JIJISl MIPOJOJIKEHHsI 00pa30BaHUs
U 17151 yCTIeuTHON po(ecCHOHANBbHOM Kapbephl.

Kax1p1ii 4enoBek MOCTOSTHHO MPUHUMAET PEIIeHUs] HA OCHOBE MMEIOIINXCS Y HETO
JTaHHBIX. A 171 0OOCHOBAaHHOTO TPHUHSTHS PEIICHUS B YCIOBHSIX HEIOCTATKa WITU
n30bITka HHGOPMAIMU HEOOXOJUMO B TOM YHCJIE XOpouio cpopMHpOBaHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO TI03TOMY OCTPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH y O0YUAFOIIHXCS
(YHKIIMOHATBFHYIO TPaMOTHOCTH, BKJIIOYAIOIIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIISIIOLIEH YMEHHE BOCIPUHUMATh U KPUTHUECKH aHAJIN3UPOBaTh MH(POPMAIIUIO,
NPEJICTABICHHYIO B PA3IMYHBIX (OopMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peallbHbIX TMPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEUIINE BEPOSITHOCTHBIC
PACYETHL.

3HaKOMCTBO B y4€OHOM Kypc€ C OCHOBHBIMH TNpUHIMIIAMHU cOOpa, aHajau3a u
NpEJICTaBICHUST JAHHBIX U3 Pa3lW4HbIX cdep KU3HU O00IIecTBa M TOCyAapcTBa
npuolImaeT oOyJarommxcss K OOIIeCTBEHHBIM WHTepecaM. [3yueHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3aluu mnepebopa W moacuéra yucia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3maér marematudeckuil (yHgameHT A (QOPMHUPOBAHUS KOMIIETEHIUI
B oOiactu MHPOPMATHUKKM M HUQPPOBBIX TexHOJNOTUU. [Ipu M3ydeHHH CTAaTUCTUKH U
BEPOATHOCTH OOOTAIIAOTCS TPEICTaBICHHUSI OO0YYaIOIUXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOAaX €ro hcciaenoBaHusi, (GOpMUPYETCS MOHUMAHHE POJIM CTAaTUCTHKU Kak
UCTOYHUKA COLMATbHO 3HAYUMOW HWHMOpPMAMM W  3aKIAJBIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBIIIUICHHUS.

B COOTBETCTBHM ¢ AaHHBIMU IEISIMUA B CTPYKType MpOTpamMMbl yueOHOTo Kypca
«BeposTHOCT M CTATHUCTHKA» OCHOBHOTO 00IIEro 00pa30BaHUs BBIIEICHBI CIEIYIOIINE
coliepkarenbHO-MeToauueckne nuHuM: «llpencraBieHne OaHHBIX M OMHCATEIbHAS
CTaTHCTUKa», «BeposaTHocThy, «DneMeHThl KOMOMHATOpUKHN», «BBeneHue B Teopuio
rpadoBy.

Copepxxanne nunHun «lIperncraBieHre MaHHBIX M OINUCATENbHAs CTATUCTUKA»
CIIy’KUT OCHOBOH i1 (DOPMHPOBAHUS HABBIKOB pabOTHI ¢ MH(MOpMALIUEH: OT YTEHUS U
UHTEpIpeTalud HHPOpMAIMK, MpPEICTaBICHHOW B Tabiuuax, Ha JguarpamMmax M
rpadukax, 10 cOopa, IpeaCTaBICHUS U aHAJIN3a JAaHHBIX C UCIIOJIb30BAHHEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Paboras c JaHHBIMY,
oOydaromuecss yd4arcs CUYMThIBATh M HHTEPIPETUPOBATh JAHHBIC, BBIIBUraTh,
apryMEHTUPOBAaTb M KPUTHUKOBAaTh NPOCTEHMIINE THUIOTE3bl, pPa3MbIIUIATE Haj
(dakTopaMy, BBI3BIBAIONIMMH HW3MEHYMBOCTb, W OLEHUBaTh UX BIMSIHHE HA
paccMaTpuBaeMble BETMYMHBI U IIPOLIECCHI.

NHTYynTHBHOE TIIPEACTAaBICHHE O CIIyYalHOW W3MEHYMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEN M TEHJEHLMM CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW AJIsi M3Y4YEHUS
TEOpUH BEPOATHOCTEH. bosblioe 3HaueHHE MMEIT MPAKTUYECKUE 3aJaHus, B
YACTHOCTH OIBITHI C KJIJACCUYECKMMH BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa IpaBaono100us ciydailHOro COOBITHSL.
ITpu u3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMATCS ¢ IPOCTEHIIMMH METOJaMU
BBIUMCJIEHUSI BEPOSITHOCTEN B CIy4yallHBIX 3KCIEPUMEHTaX C pPAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJSIOIIMMH CTaBUTh U
pemiath 60Jee CIoKHbIe 3a1aun. B yueOHbIN Kypc BXOASIT HaYaIbHbIE MPEICTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYalOIIMXCS
C MHOXECTBAaMM M OCHOBHBIMHU OIEpalsIMU HaJ MHOXXECTBAMM, PaccMaTpUBAIOTCA
OpUMEpbl NPUMEHEHUs Ui pElIeHUs 3a7ad, a TaKKe HCIOJIb30BaHUS B JPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax wusywaerca ydeOHBI Kypc «BeposSTHOCTP M cTaTucTuka», B
KOTOPBIA BXOAAT pasnensl: «lIpencraBieHne NaHHBIX M OMUCATENbHAs CTATUCTHUKAY,
«BeposTHOCTEY, «D1€eMEHTh KOMOUHATOPUKNY», «BBeneHue B Teoputo rpadosy.

OOmiee YMCIO dYacoB, PEKOMEHIIOBAHHBIX ISl HM3y4eHHs] Y4eOHOro Kypca
«BeposiTHOCTh M cTatucTUKa», — 102 yaca: B 7 kinacce — 34 yaca (1 yac B Henenw), B 8
kiacce — 34 gaca (1 gac B Henento), B 9 kitacce — 34 Jaca (1 yac B Hezeno).

COJEPKAHUE OBYUYEHUA
7 KJIACC

[IpencraBieHre naHHBIX B BHAE TaOnuil, auarpamm, rpadukoB. 3amoiIHEHHE
TaOJIUIl, YTEHHE W TOCTPOCHUE AuarpamM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHbIX MpolieccoB. M3BnedeHne mHdopmanuu v3 AuarpamMm u
TaOJINII, UCTIOIB30BAaHUE U MHTEPIIPETALIMS TAHHBIX.

OnucartenpHasi CTaTHCTUKA: cpeAHee apupMeTHUecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIeE W HauMEHbIIee 3HayeHuss Habopa YHCIOBBIX JaHHbIX. [Ipumepsl
CIIy4aliHOW W3MEHYHUBOCTH.

Crny4daiiHbI{ SKCTIEPUMEHT (OTIBIT) U ciydaiiHoe coObITHE. BeposSTHOCTD 1 yacToTa.
Posb ManoBeposSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOIE U B OOIIECTBE.
MomneTta u urpanbHasi KOCTh B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Ctenens BepmmHbl. Yncno pédep u cymMMapHasi CTENeHb
BepiuuH. [Ipencrasnenue o csi3Hoctu rpada. Lenu u nukisl. [1ytu B rpadax. O6xoxq
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rpada (inepoB myTh). [Ipencrapnenue o0 opueHTHpOBaHHOM rpade. Pemenue 3amau ¢
MOMOIIIBI0 TpadoB.

8 KUIACC

[IpencraBieHue qaHHBIX B BUAE TAOIUI, TUarpaMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOKECTBO. Ornepanuu HaJl MHOKECTBAMHU:
o0benMHEeHue, nepecedeHue, aomnonHeHue. CBOHCTBa omepanuil HajJg MHOXKECTBAMM:
IIEPEMECTUTENBHOE, COUETATENIHOE, PACIPENEIUTENbHOE, BKI0YeHNs. Mcnonp3oBanue
rpa)uyeckoro MpeaCTaBICHUs MHOXKECTB JJIsl ONUCAHUS PEaJbHbIX IPOLECCOB U
SIBJICHUU, IIPU PEIICHUU 33]1a4.

N3mepenne paccenBaHMsl JaHHbIX. /Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHICIIOBBIX HAO0OPOB. J{narpamMmMa paccerBaHus.

DneMeHTapHbIe COOBITUS ciyuaiiHoro omnbiTa. Ciydaitabie coObITHs. BepostHocTr
coObITUH. OMNBITBI ¢ PAaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU COOBITUAMU. CllydaiHbIi
BbIOOD. CBSI3b MEXKIYy MATOBEPOSTHBIMUA M MPAKTHUECKU JOCTOBEPHBIMHU COOBITUSIMU B
npupojie, O0IIEeCTBE U HayKe.

HepeBo. CBoOIICTBa JOEPEBBEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEpPILUHBI, CBSA3b MEXJy YHCIOM BEpIIMH M uyuciaoM pédep. IIpaBuino ymMHOKeHUs.
Pemenue 3anau ¢ nomolpto rpados.

[IpotuBononoxHeie coObiThd. Jnarpamma Ditnepa. O0beIMHEHUE U TIEpECEUCHHE
coObiTuii. HecoBmecTHbie coObiTusa. dopmyrna cloxkeHHs BEPOSATHOCTEH. Y ClIOBHas
BepoATHOCTb. IIpaBuwiio ymHOxeHus. HesaBucumble coObiTus. IlpeacraBienue
JKCIIEpUMEHTAa B BUJE JepeBa. PemeHue 3anady Ha HAXOXKICHHE BEPOATHOCTEH C
IIOMOIIBIO JIepeBa CIIy4alHOTO DKCIIEPUMEHTA, AMarpaMMm Duiiepa.

9 KUIIACC

[IpencraBienue NaHHBIX B BUAE TaOJuIl, Auarpamm, rpadukoB, MHTEpPIpETaLns
naHHBIX. UTeHHe U MOCTpOeHue TaluIl, AuarpamMmm, rpa(uKkoB 1Mo peaabHbIM JaHHBIM.

IlepecranoBku u Qaxtopuan. CoyeraHus M 4ucio couderaHuil. TpeyroapHuk
[Tackans. Pemenue 3aaa4 ¢ UCNOIb30BaHUEM KOMOMHATOPHUKHU.

I'eomeTrpuueckass BeposiTHOCTb. CilydaliHblii BbIOOp TOYKM U3 (QUIYpHl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyT'H OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaawa. Cepusi ucnblTaHuii 1o nepBoro ycnexa. Cepus
ucnbiTanuil bepaymu. BepostHoctu coObITHiIA B cepun ucibiTanuid bepHym.

CnydailHass BenMYMHA W paclpelnesieHue BeposATHOCTE. MartemaTtudyeckoe
oxuaanue u aucnepcus. [Ipumepbl MaTeEMaTUYECKOrO OKUAAHUSA KaK TEOPETUYECKOTO
CPEIHEr0 3HAYEHHUs BEIMYMHBI. MaTeMaTnyeckoe OXKUAAHUE U JUCIEPCHUs CIydalHON
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[TonsiTue o 3aKoHe OoNbIUX Yncel. M3zMepeHnue BeposiTHOCTEH ¢ TTIOMOIIBIO YacTOT.
Ponb 1 3HaueHune 3akoHa OOJIBLIMX YKCEN B IPUPOJIE U OOILIECTBE.

91



®enepanpHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi ypOBEHB)

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yJIbTATHl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
00yueHus B7KJjacce:

Yurate wuH(OpMaLNIO, TPEACTABICHHYI0 B Ta0iMlax, Ha JdarpaMmax,
NPEACTABIATh JaHHbIE B BHAE TaONMWI, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBhi€) IO MAaCCHBaM 3HAUYCHUI.

OnuceIBaTh U MHTEPIIPETUPOBATH PeaIbHBIC YHCIIOBBIC JaHHBIC, TIPEICTABICHHbBIC
B TaOJHIIaX, HA AMArpaMMmax, rpadukax.

Hcnionp30BaTh A1 OMUCAHUS TAHHBIX CTATUCTUYECKHUE XaPAKTEPUCTHKHU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanboJiblllee U HaUMEHbIIIee 3HAYEHHU s, Pa3Max.

Nmetp mpeAcTaBieHHE O CIy4yallHOM M3MEHYMBOCTM Ha TMpUMEpax IIeH,
bU3MYEeCKUX BEIWYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTHU.

[IpenmeTHbie pe3yibTaThl OCBOEHHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydenus B8KkJiacce:

W3Bnekatrs U npeoOpa3oBbIBaTh MHPOPMALUIO, IPEICTABICHHYIO B BUAE TAaOJIMII,
auarpamm, rpa@ukoB, IPEACTaBIATh JAHHbIE B BUJIE€ TaOIUL, TUarpaMM, rpagukoB.

OnuceiBaTh JaHHbIE C TIOMOIIBIO CTAaTHCTHYECKUX [OKa3aTeleil: CpeaHHxX
3HAYEHU U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThI YMCIOBBIX 3HAUYEHUH M 4YaCTOTHI COOBITUM, B TOM 4YHCIIE IO
pe3yJibTaTaM U3MEpPEHUN 1 HaOJII0ICHUA.

HaxoauTh BEpOSITHOCTH CIy4yailHBIX COOBITHII B OMbITaX, 3Has BEPOSTHOCTU
AIIEMEHTApHBIX COOBITUH, B TOM YHCIE B OMNbITAX C PAaBHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU COOBITHUSMH.

Hcnonp3oBath TrpaduyecKkue MOJIENU: JAEPEeBO CIy4alHOTO OSKCIEpUMEHTA,
JyarpaMMbl DiJiepa, 4uciaoBasi npsimasi.

OnepupoBarh MOHATUSMU: MHOXECTBO, ITOAMHOKECTBO, BBINOJHATH OIEPaLAN
HaJ MHOKE€CTBaMHU: OOBEIMHEHUE, NIEPECEUEHUE, JOTIOIHEHNE, IEPEUNUCTISATh dJIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBIeHNe MHOKECTB U CBS3€H MKy HUMU AJIs
ONMCAHUs MIPOLIECCOB U SIBJICHUM, B TOM YUCIIE NIPU PELICHUU 33/1a4 U3 JPYTUX yU4EeOHbIX
IIPEIMETOB U KYpPCOB.

[IpenmeTHbie pe3yibTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B9KJj1acce:

W3Bnekath u mpeoOpa3oBbIBaTh HHPOPMAIINIO, TPEACTABICHHYIO B Pa3IUYHBIX
WCTOYHHUKAX B BHUAC TaOJWIl, nAuarpamm, TpauKoB, MPEACTaBIATh TAaHHBIE B BUIE
Ta0IuIl, AUarpamMm, rpaukoB.
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Pemate 3a1a4yn opraHM30BaHHBIM IEPEOOPOM BaApUAHTOB, a TAKKE C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonbs30BaTh onucaTebHbIE XapaKTEPUCTUKU JJII MACCUBOB YMCJIOBBIX JTAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

Haxonuth 4acTOTHI 3HaY€HUN U 9YaCTOTHI COOBITHSI, B TOM YHUCJIE MOJIb3YSICh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIOICHUN.

Haxonutb BEpOSTHOCTH CIIyYalHBIX COOBITHI B M3yYEHHBIX OIbBITaX, B TOM YHCIIE
B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCTIBITAHUH J10
IIEPBOIO YCIIEXa, B CEpUSIX UCTBITAHUN bepHyuin.

HNmets nipencraBieHUe O CIIy4allHOW BEIIMYMHE U O PACIIPEAECIICHUN BEPOSATHOCTEM.

Nmetp mpencraBieHne O 3aKOHE OONBIIUX YHCENT Kak O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOW W3MEHYMBOCTH M O POJU 3aKOHA OOJBIIMX YHUCEN B
pUpoJIe U OOIIECTBE.
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