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PA3JAEJ 1. HOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma ocHOBHOTO 00I11ero oOpa3oBaHusl MO MaTEMAaTHKE COCTABJIEHA Ha OCHOBE
NPUMEPHOH TpOrpaMMbl OCHOBHOro o0mero oOpasoBaHusi ¢ y4éroM TpeOoBanuii (emepanbHOTO
KOMITOHEHTa TOCYJIaPCTBEHHOIO CTaHAapTa o0mero odpa3oBaHus, MPorpaMmbl 00IIe00pa3oBaTeIbHBIX
yupesknenuii «Anrebpa 7-9 kmaccel. CocraButens. T.A bypmucrpoa. Mocksa. «IIpocsemenue»
2009r.», aBTOpCKO# mporpamma mo anredpe misa 7- 9 kmacca aBt. FO.H.Maxkapeaes, H.I' Munmrok,
K. M Hemkos, C.b.CyBopoBa., aBTOpckO# mporpaMmbl 1o anredpe mis 7-9 knacca moxa penakuuei I'.B.
Hopodeera, C.b.Cysoposoii, E.A bynumosuua, JI.B Ky3HenoBoii, aBTOPCKOW NporpaMMbl  TOJX
penakuueii JI.C. Aranacsna, B.®. byry3osa, C.b. Kanomuesa u np. «IIporpamma no reomerpuny.

Cos3HaTenpHOE OBJIQACHUE YYAIIUMHUCS CHCTEMOW ajreOpanyvecKux 3HAHUH U yMEHUH
HEOOXOMMO B TIOBCEIHEBHOW JKM3HU JJIs1 HM3YYEHUS CMEXKHBIX IUCLUUIUIMH W MPOJOJDKEHUS
obpa3oBaHus.

[IpakTrueckass 3HAYUMOCTh IOKOJIBHOTO Kypca MaTeMaTHKH OOyCIIOBJIEHA TEM, YTO e
OOBEKTOM  SIBJISIFOTCS ~ KOJMYECTBEHHBIE OTHOLICHWS H  IPOCTPAHCTBEHHBIE  (HOPMBI
IEHCTBUTENILHOTO MHpa. MareMaTHueckasi MOATOTOBKAa HeoOXOoAMMa JJisl  [TOHUMAaHHS
NPUHIUIIOB YCTPOHCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHWKH, BOCIPHSITHA HAYYHBIX U
TEXHUYECKHX TOHATUH M upaeld. MaremaTtwka sIBISIeTCS S3BIKOM Hayku U TexHUKH. C eé
MOMOLIBIO0 MOJIEUPYIOTCS U U3YHatOTCsl SIBJICHUSI U ITPOLIECCHI, TPOUCXOASIINE B IPUPOJIE.

MaremaTuka SIBJIAE€TCS OJHHMM M3 OINOPHBIX IIPEAMETOB OCHOBHOW INKOJIBI. OHA
obecrieunBaeT U3yueHHE APYTUX TUCHHMILIMH. B mepByro ouepenb 3TO OTHOCHTCS K MpeaMeTaM
€CTeCTBEHHOHAYYHOIO IMKJIA, B YaCTHOCTH K (usmke. Pa3BuTHe JOTMYECKOTO MBIILICHHS
yuaIuxcst npu o0ydeHuu anredpe crnocoOCTBYET YCBOCHHUIO MPEIMETOB T'YMAaHUTAPHOTO IHKJIA.
[IpakTHueckre YMEHUs] U HaBBIKM airedpamyecKoro Xapaxkrepa HeOOXOTUMBI ISl TPYIOBOH H
npo¢eCCHOHATBHON MOATOTOBKHU IKOJIbHUKOB.

PasButHe y ydamuxcs NpaBHIIbHBIX NPEACTABICHUH O CYIIHOCTH M TPOUCXOXKIECHHH
MaTeMaTHYECKUX a0CTPaKIMi, COOTHOLIEHUH PEaJbHOTO M HIEANbHOTO, XapaKTepe OTPaKEHHS
MaTeMaTU4eCKON HayKOM sIBJIEHUH U MPOLIECCOB peajbHOro MUpa, MECT€ MaTEMaTUKU B CHCTEME
HAyK M pOJIM MaTeMaTHUYECKOrO MOJENHPOBAHUS B HAYYHOM IIO3HAHMM H B IMPAKTHUKE
cnocoOcTByeT (POPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHMSI YYAIIUXCS M KAueCTB MBIIIJICHHUS,
HEOOXOUMBIX JJIsl aIANTAUH B COBPEMEHHOM UH(OPMAIIMOHHOM OOIIECTBE.

Tpebyst OT ydamuxcss yMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHLIEHTPALMM BHUMAHUS,
AKTUBHOCTH PA3BHTOrO BOOOPaKEHHsI, MATEMAaTHKA PAa3BHBAET HPABCTBEHHBIE UEPThI JIMYHOCTU
(HaCTOMYMBOCTD, LENEYCTPEMIIEHHOCTb, TBOPYECKYIO aKTHBHOCTb, CaMOCTOSITEIBHOCTb,
OTBETCTBEHHOCTh, TPYAONIOOME, MAMCHUIUINHY W KPUTHYHOCTh MBIIUJICHUS) W yMEHHE
apryMEHTHPOBAHO OTCTaMBATh CBOM B3TJISABI M YOSKACHHUS, a TaKKe CIOCOOHOCTb MPHUHUMATH
CaMOCTOSITENIbHbIE PELIEHMUS].

Uzyuenue anreOpbl, (QyHKOHUHA, BEPOATHOCTH M CTATHCTUKH U TEOMETPHH CYIIECTBEHHO
pacuInpsier Kpyro3op yd4amquxcs, 3HaKOMS UX C WHAYKOMEeH U aenykuued, oOoOImeHuem u
KOHKpeTH3aluel, aHaliu30oM W  CHUHTE30M, Kiaccupukanwed © — CHCTeMaTU3alHeH,
abcTparnpoBaHueM, aHAJIOTHEH. AKTHBHOE HCIIONB30BAHHME 3a/a4 HA BCEX dTamax ydeOHOro
npoliecca pa3BUBaET TBOPUECKUE CITOCOOHOCTHU IKOJIBHUKOB.

UzydeHne MaTeMaTHKH MO3BOJISIET (POPMHUPOBATH YMEHHSI U HABBIKM YMCTBEHHOIO TpyJa —
IUTAHUPOBaHUE CBOEH pPabOThl, MOWCK PALMOHANBHBIX MYyTEH €€ BBIMOJHEHHS, KPUTHYECKas
OLICHKa pe3yJbTaToB. B mpomecce M3yueHHs] MaTeMaTUKU IOKOJBHUKH JOJDKHBI HAYYUTHCS
u3jaraTb CBOHM MBICIH SICHO M HMCYEPIBIBAIOLIE, JIAKOHMYHO M EMKO, MPUOOPECTH HaBBIKH
YETKOTO, aKKYPATHOTO U T'PAMOTHOTO BBIMTOJHEHHS MATEMATHIECKUX 3aITHICEH.

Baxnelimen 3agadell IMKOJBHOTO Kypca MAaTE€MAaTHKHU SIBJISIETCS Pa3BUTHE JIOTHYECKOTO
MBIIUTeHUsT ydamuxcs. CamMu OOBEKThl MAaTeMAaTHYECKHX YMO3AKIIOUEHHH W TPUHSTHIE B
MaTeMaTUKe TpaBWIa WX KOHCTPYHPOBAHHS CHOCOOCTBYIOT (POPMHUPOBAHHIO yMEHHUH
00OCHOBBIBATP W OKa3bIBaThb CYKICHHs, TNPUBOJUTH UETKHE OINpPENEeNCHUs, pPa3BHUBAIOT
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JIOTHYECKYH) MHTYULIUIO, KPATKO U HAIVISIAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX TOCTPOCHUN U
y4aT uX NOpUMEHEeHur0. Tem caMblM MaTeMaTHKa 3aHMMAeT OJHO W3 BEAyLIUX MeECT B
(bOpMHUPOBAHNHM HAYYHO-TEOPETHUECKOTO MBIIIJIEHNS] IKOJbHUKOB. PacKkpbIBash BHYTPEHHIOIO
rapMOHHUIO MaTeMaTuKH, (GopMupysl TOHMMaHHE KpacoTbl W H3SIIECTBA MAaTEMaTHUECKUX
pPacCy>kKJI€HUN, MaTeMaTHKa BHOCUT 3HAQUUTENbHBIA BKJIAJ B 3CTETHUYECKOE BOCIHMTAHHE
yuamuxcsi. M3ydeHue TreoMeTpuu pa3BUBAET BOOOPaKEHHE INKOJBHUKOB, CYLIECTBEHHO
oforamaer 1 pa3BUBAET UX MPOCTPAHCTBEHHBIE TIPEICTABICHUS.
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PA3JAEJI 2. OBLIAA XAPAKTEPUCTHUKA KYPCA

B kxypce MareMaTuKyd MOXHO BBIIEIHUTH CIEAYIOIIME OCHOBHBIE COAEPKATENbHbIE JINHUU:
apudmernka; anrebpa, QyHKUMU; BEpPOSTHOCTb M CTATUCTUKA, U reoMeTpusi. Hapsiny ¢ 3TuMm B
COACpKAHNWE BKJIKOYEHBbl [1Ba JONOJHUTENBHBIX METONOJIOTMYECKUX pas3aena. JIOTUKa U
MHOXECTBA, MaTeMaTHKa B HCTOPUYECKOM pAa3BUTHM, YTO CBSA3aHO C pealusalued Lenen
OOIIENHTEIUIEKTYAITbHOTO U OOILIEKYJIbTYPHOTO pa3BuTUs ydamuxcs. ConepkaHue KaXaoro us3
3THUX pa3lesiOB Pa3BOPAUYUBAETCS B COAEPXKATENBHO-METOANYECKYIO JIMHUIO, NMPOHU3BIBAIOIIYIO
BCE€ OCHOBHBIE COJepKaTeSbHble JIUHUM. 1Ipu 5TOM nmepBas quHus — «JIOrMKa U MHOXKECTBa» —
CIYKUT LMW OBJAJAEHHUA YYallUMHUCA HEKOTOPbIMHU  3JIEMEHTAMH  YHUBEPCAJIBbHOIO
MaTEMaTHYeCKOrO sI3bIKa, BTOpas — «MaTeMaTHKa B UCTOPUYECKOM Pa3BUTHI» — CIIOCOOCTBYET
CO3/IaHUIO OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO (hOHA M3YUEHHUS Kypca.

Comepxanne nuHHH «Apudmernka» CIykuT 0Oa3ol JUIsi JalbHEHINEro W3yYeHUs
VUAIIUMUCS ~ MATeMAaTHKH, CIOCOOCTBYeT  Pa3sBUTHIO HMX  JIOTHYECKOTO  MBIIIJICHUS,
(OPMHUPOBAHUIO YMEHHS MOJB30BATHCS aNTOPUTMAMH, & TaKXKe MPUOOPETEHHIO MPAKTUYECKUX
HABBIKOB, HEOOXONMMBIX B TOBCEAHEBHOW KW3HU. Pa3BUTHE TOHATHUA O YUCJIE€ B OCHOBHOU
IIKOJIE CBSI3aHO C PAUMOHANBHBIMU W HPPALHOHANIBHBIMU YHUCTaMH, (POPMUPOBAHUEM
MEePBUYHBIX IPEACTABJICHUN O NEHCTBUTEILHOM YHUCIIE.

Copmepxanne nmHUM  «Anrebpa»  crmocoOCTByeT  (OPMHUPOBAHHMIO Y  YHAIIHXCS
MaTE€MaTHYECKOro ammapara AJid pPelIeHHs 3a4a4 W3 Pas3fesioB MaTEeMaTHUKH, CMEXHBIX
NPEIMETOB U OKPYKAoLEeH peanbHOCTH. SA3bIK anreOpbl MOTYEPKUBACT 3HAUCHHE MAaTEMAaTHKU
KaK s13bIKa JJIs1 MOCTPOEHUsI MAaTEMATUYECKUX MOJENEN NPOLECCOB U SIBJICHUN PEaJbHOIO MUPA.

Pa3BuTHe anrOpUTMHYECKOTO MBIILIEHUS, HEOOXOIUMOrO, B HYACTHOCTH, IJIsi OCBOCHHS
Kypca WH(POPMATUKH, U OBJIAJICHUE HABBIKAMHU IENyKTHUBHBIX PACCYXKICHHUI TaKXKe SBISIOTCS
3amayamu u3ydenHust anreOpol. [IpeoOpasoBaHue CHMBOJBHBIX (JOPM BHOCHT CHEIU(PUIECKHIA
BKJIAJl B Pa3BUTHE BOOOPAKEHHS YHALITHXCS, HX CIOCOOHOCTEH K MaTEMaTHYeCKOMY TBOPYECTBY.
B ocHOBHOI IKOJIE MaTepua rpynnupyeTcss BOKPYT PALIMOHATBHBIX BBIPAKEHUN.

Conepxaane pasgena «OyHKIUN» HALEIEHO HAa TMOJYYCHHE HIKOJbHUKAMHU KOHKPETHBIX
3HaHUH O (PYHKIMU KaK BaKHEUIIEH MaTeMaTHYeCKON MOJENH ISl ONUCAHUS U UCCIICHOBAHHUS
pa3HOOOpa3HBIX MpoLEeccoB. M3ydyeHne 3Toro mMarepuana cocoOCTBYET Pa3BUTHIO Y YHAIUXCS
YMEHHUSl HWCIOJIb30BATh PA3JIMYHBIC SI3bIKK MAaTeMaTUKU (CJIOBECHBIH, CHUMBOJIMYECKUH,
rpadudeckuii), BHOCUT BKJIaA B (OPMUPOBAaHUE MPEACTABICHUN O PO MATEMATHKU B PA3BUTUU
LUBUJIN3ALUU U KYJbTYPBHL

Paznen «BeposSTHOCT U CTAaTUCTHKa» — OO0S3aTeIbHBIA KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHus, YCHJIMBAIOLINN €ro MNPHUKJIAAHOE U TMPAKTHYECKOE 3HAueHHe. DTOT MaTepual
HeoOXOUM Tpeskae Bcero st (GOPMHUPOBAHMS Y YHAIIUXCA (PYHKIMOHAIBHOW IPaMOTHOCTU —
YMEHHUS] BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBATH HH(POPMAIUIO, NPEACTABIEHHYIO B
pa3auuHbIX (popmMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX PEaNbHBIX 3aBHCUMOCTEH,
MPOU3BOUTL TMPOCTEUIINE BEPOSTHOCTHBIE pPacyéThl. M3ydeHHe OCHOB KOMOWHATOPUKHU
MO3BOJIUT YYAIIEMYyCsl OCYIIECTBJIATh PACCMOTPEHHE ClydaeB, mepedop M TOACUET dMCiIa
BAPUAHTOB, B TOM YMCJI€ B MPOCTEHIINX MNPUKIAAHBIX 3aAadax. IIpu M3ydyeHUU CTAaTHUCTUKU U
BEPOSATHOCTH O00O0TraImarTcs MPEACTABICHUS O COBPEMEHHOW KapTHHE MHpPa M METOIaX ero
uccienoBaHus, (OPMHUPYETCs] TMOHUMAaHHWE pOJIM CTATHCTUKHA KaK HMCTOYHHKA COLIHAIBHO
3HAYUMOU MH(POPMAIIUH 1 3aKJTaIbIBAFOTCS] OCHOBBI BEPOSITHOCTHOTO MBILIJICHHUS.

B kypce reoMerpuu yCIOBHO MOXHO BBIACIHUTH CIEAYIOLINE COAEP>KATENbHbIC JINHHUU:
«Harnagnas reomerpus», «leomerpuueckne ¢urype», «l3MepeHne TreoMeTpUYeCKUX
BennunHy, «Koopaunatey, «Bekropby, «Jloruka u MHOXkeCTBay, «I'eoMeTpusi B UCTOPUUECKOM
Pa3BUTHWNY.
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Marepuan, otHOcsmuiics k nuHuu «HarmsagHas reomerpusi» (3JI€MEHTHI HArJISAHOM
CTEPEOMETPUHN) CHOCOOCTBYET PA3BUTHIO IPOCTPAHCTBEHHBIX IPENCTABJICHUH ydYaluxcs B
paMKax U3y4eHUs INIAHUMETPHUU.

Conepxxanue pasnenos «l'eomerpuueckue Qurype» u «l3MepeHune reoMeTpryUEcKUX
BEJIMYMH» HALEJEHO Ha TMOJIyYeHHE KOHKPETHBIX 3HAHMH O TIeOMETPUYEeCKOl (urype kax
BOKHEHIEH MaTEeMaTUYECKOW MOJENU IJisi OMHCAHHUS OKpykaromero mupa. CucteMaTudeckoe
U3yUYEHHE CBOWCTB TIEOMETPUYECKUX (UTYpP TO3BOJIUT PAa3BUTh JIOTMYECKOE MBIIUICHUE U
MOKa3aTh MPUMEHEHHE 3TUX CBOMCTB MPHU PELIEHUH 3a1a4 BBIYUCIUTENIBHOTO U KOHCTPYKTUBHO-
IO XapaxkTepa, a TAKXKe MPaKTHIECKUX.

Marepuan, OTHOCAIIUNCA K conepkaTenbHbIM JHHUAM «Koopaunaten» u «BexTtope», B
3HAYUTEJbHON CTETIEHH HECET B ceOe MEXIpPEAMETHbIE 3HAHUS, KOTOPhIe HAXOIAT MPUMEHEHHUE
KaK B Pa3JIMYHBbIX MATEMAaTUYECKUX AUCLUIUIMHAX, TAK U B CMEXKHBIX IIPEIMETaXx.

OcobeHHOCTBIO0 TMHAN «JIOTHKa 1 MHOKECTBa» SIBJIIETCSI TO, UTO MPEACTABICHHBIHN 3/1€Ch
MaTepuanl NPEUMYLIECTBEHHO H3y4aeTcs IPU PACCMOTPEHHMH Pa3IMYHBIX BOIPOCOB Kypca.
CootBercTByrOIIMII  MaTepuan HaleleH Ha MaTeMaTHYecKOe pPa3BUTHE  yyaluXcd,
dbopMupoBaHHE Y HUX YMEHHsI TOYHO, CXKaTO M SICHO M3J1araTb MBICIH B YCTHOH M MUCBMEHHON
pedn.

Jluansa «'eoMeTpHst B MCTOPHUUECKOM Pa3BUTHUW» MpenHa3HaueHa Uil (pOPMHUPOBAHUS
NPEACTaBICHUH O TEOMETPHUHM KaK YacTH YeJIOBEUECKOW KyJNbTYphl, Ui OOIIEero pa3BUTHS
IIKOJIBHUKOB, JIJIsl CO3[aHUs KYJIbTYPHO-HCTOPHUYECKOH Cpebl OOydeHHs.
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PA3JIEJI 3. YYEBHO-TEMATHUYECKHH IUIAH

PACHHPEAEJIEHUE YYEBHbBIX YACOB 110 PA3ZJIEJIAM ITPOI'PAMMBbI

N IOJAM OBYUYEHMUA (AJITEBPA)

Ne Koa-Bo
Knace CoaepxkaHue maTepuaJa
n/n 4aCOB

1 7 BripakeHus, TOXKAECTBA U YPABHEHUS 24
7

2 DyHKIMU 14

3 7 CreneHb ¢ HaTypaJbHBIM NOKa3aTeIeM 15

4 7 MHoro4seHsl 20

5 7 DopMyIIbl COKPALIEHHOTO YMHOKEHHUS 20

6 7 CucreMbl TUHENHBIX ypaBHEHUN 17
7

7 IlosTOpEeHuE 10
7 120

1 8 Paunonanpabie 1podu 23

2 8 KBagparnaele kopHU 19

3 8 KBangparHelie ypaBHEeHUs 21

4 8 Hepasenctsa 20

5 8 CreneHs C 11eNbIM [TOKa3aTeIeM. DJIEeMEHThl CTATUCTUKU 11
8

6 IlosTOpEeHuE 8
8 102

1 9 Ksanparnunas ¢pyHkuus 22

2 ? VYpaBHEHHs U HEPABEHCTBA C OJJHON MePEMEHHON 14
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9
VYpaBHEHHUs U HEPABEHCTBA C ABYMsl [IEPEMEHHBIMU 17
? Apudmernueckas 1 reOMeTpUIecKast Mporpeccuu 15
9 .
DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH 13
9
IToBTOpEeHue 21
? 102
79 HTOr'O 324
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PACHHPEAEJIEHUE YYEBHbBIX YACOB 110 PA3ZJIEJIAM ITPOI'PAMMBbI

N IOJAM OBYUYEHMUSA ('EOMETPUA)

Ne Koa-Bo
Knace CoaepxkaHue maTepuaJa
n/n 4aCOB
1 7 HauvanbHble reoMeTpuyYeCKUe CBEICHUS 7
2 7 Tpeyronpauku 14
3 7 ITapannenbHble IPsMbIE 9
7
4 CooTHolIeHHs MeX Ay CTOPOHAMH U yIJIaMU TpeyrojbHHUKa 16
5 7 IlosTOpEeHuE 4
7 50
1 8 YeTbIpexyroibHUKH 14
8
2 IInomane 14
3 8 ITomobHbIE TPEYTrOJBHUKI 19
4 8 OKpy>XHOCTb 17
8
5 IlosTOpEeHuE 4
8 UTOTO 68
1 9 Bexroper 10
9
2 Merton koopauHaT 10
3 9 CooTHolIeHHs MeXAy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA. 13
CkanspHoe Npou3BeIeHHE BEKTOPOB
9
4 JInHa OKPY>KHOCTHU U IUIOLIAAbL Kpyra 11
5 ? JBrxeHus 10
6 ? HauanbHble CBENEHUS U3 CTEPEOMETPUN 8
7 ? 006 akcuomax MjIaHUMETPUN 2
9
8 IlosTOpEeHuE 2
9
HUTOI'O 66
7-9 HTroro 184
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PA3JIEJI 4. COAEP)KAHUE YUEFHOU ITPOI' PAMMBI
APUOPMETHUKA

PaHI/IOHaJ'lebIe qucJa. PaCLHI/IpeHI/Ie MHOXECTBA HATypaJIbHBIX YHCEIT OO0 MHOXECTBA

LEJIBIX. MHoxecTBa LEJIbIX YUCET OO MHOXKECTBA pallMOHAJIBHBIX. PaLII/IOHaJ'IbHOG YUCJIO KaK
m

OTHOLIEHHWE T, TJIe M1 — LENOE YUCIO, 7 — HaTypanbHoe. CTEeNeHb C HENbIM MOKA3aTeIeEM.

HeilicTBuTebHbIe uucaa. KsagpaTHeili kopeHb W3 yucia. KopeHb TpeTbeil CTeneHu.
3anuch KOpHEH ¢ TOMOIIBIO CTETIEHU C APOOHBIM MOKA3aTEIEeM.

[TonsiTe 00 MppaunoHATBPHOM uucie. MppaunoHaIbHOCTh YHCIA M HECOU3MEPHMOCTh

CTOPOHBI U THArOHAJHU KBajparta. JlecsaTnaable TPUOIMKEHUS] UPPALIHOHAIBHBIX YUCEIT.

MHOX€CTBO  OEHCTBUTENBHBIX  YUCEJ, NPEACTABICHUE  NCUCTBUTEIBHBIX  YHUCEIN
O0EeCKOHEUHBIMU JIeCSITUIHBIMU ApoOsimu. CpaBHEHHe NeHCTBUTENbHBIX uucen. KoopnuHatHas
npsiMasi. M300pakeHne dncen TOYKaMHi KOOPIUHATHOH npsiMOH. UMCIIOBbIE MPOMEKYTKH.

HN3mepenus, npudymnxkeHusi, oumeHkH. Pa3Mepbl 0OOBEKTOB OKpyXkKarliero mupa (OT
3JIEMEHTApPHBIX YacTULl A0 BCeleHHOi), ATUTENPHOCTh NPOLECCOB B OKPYXKAOIIEM MHpE.
Belnenenne MHOXUTENST — CTENEHHM [eCSITH B 3amuch uucna. [IpuOmmbkéHHoe 3HaueHUe
BEJIMYMHBI, TOUHOCTD NPUOIIKeHus. [IpuKuka 1 OLleHKa Pe3yIbTaTOB BBIYHMCIICHUI.

AJITEBPA

Aurefpanyeckne BbIpakeHHUsl. byKkBeHHbIE BBIPAXKEHUS (BBIPAKEHHUS C MEPEMEHHBIMH).
UncnoBoe 3HaueHHEe OYKBEHHOrO BbIpaKeHUs. JlomycTuMble 3HAYEHUS TEPEMEHHBIX.
IToncraHoBKa BeIpakeHUI BMeCTO nepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUH Ha
OCHOBE CBOHCTB apu(pmeTniecknx neicTsuil. PaBeHCTBO OYKBEHHBIX BhIpakeHHNA. TOXKIECTBO.

Crenenp ¢ HaTypajgbHBIM IOKazaTeneM U €€ cBoicTBa. OOHOWIEHBI U MHOTOYIEHBI.

Crenenp MHorowneHa. ClokeHHe, BbIYMTAHHUE, YMHOXEHHE MHOIOWJeHOB. DopMyiibl
COKpALIEHHOIO YMHOXEHUS. KBaApaT CYMMBl W KBaapaT pasHocTH. PopMmyna pasHOCTU
kBagpaToB. [IpeoOpazoBaHue LEIOro BhIPAXKEHHS B MHOTOUJIEH. Pa3jokeHne MHOTOWICHOB Ha
MHOXUTEIN. MHOrousneHs! ¢ ogHoi nepemeHHoil. Kopene MHOorounena. KsaapatHslil TpEXUieH;
pa3NoKeHUe KBAAPATHOTO TPEXWIEHA HA MHOXUTEIH.
Anrebpandeckast qpobb. OCHOBHOE CBOUMCTBO anredpandeckoil mpodu. CroskeHue, BhIYUTAHUE,
YMHOXEHHE, JeNieHne anreOpandeckux apodeil. CTeneHb ¢ LeNbIM MOKa3aTeIeM U €€ CBOWCTBA.
PaunonanpHble BhIpakeHUsT M UX npeoOpasoBanus. JlokasarenbcTBo TokaecTB. KBamparHble
kopHU. CBOHCTBA apU(pMETHUECKIX KBAIPATHBIX KOPHEH M UX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUI U BBIYUCIICHUSIM.

YpaBHenusi. YpasHeHue ¢ oaHol nepemeHHoil. KopeHb ypaBHeHus. CBOICTBa YMCIOBBIX
paBeHCTB. PaBHOCHIBHOCTb ypaBHeHUN. JIuHeliHOe ypaBHeHue. KsagpaTHoe ypaBHEHHE:
dbopmyna KopHel KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHHIA, CBOISIIIXCS
K JIMHEMHBIM U KBagpaTHeIM. [Ipumeps! penieHus ypaBHEHUN TPETbEW U YETBEPTON CTENEHEM.
Pemenne npoOHO-pallMOHATIBHBIX YPABHEHUH.

VYpaBHEHHE ¢ IBYyMs NEPEMEHHBbIMU. JIMHEHHOE ypaBHEHUE C ABYMs NEPEMEHHBIMH, NPUMEPHI
pelIeHns] YPaBHEHUH B LIEJbIX YUCIIAX.



HIneikosa JIuausa AHaTONBEBHA

Cucrema ypaBHeHHIl ¢ AByMs INepeMeHHbIMU. PaBHocunbHOCTH cucteM. CHUCTeMBI JBYX
JUHEHHBIX YPaBHEHUH C [ByMs II€PEMEHHBIMHU, pELIEHHWE TIOJCTAHOBKOM U CIIOKCHHEM.
IIpumeps! pelneHHst CUCTEM HEJTMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3amad anreOpandeckuM crocodoM. JlekapToBbI KOOPAMHATHI Ha
wiockoctu. ['padudeckas WHTepHpeTanuss ypaBHEHUS C [IByMs mepeMeHHbIMU. [ paduk
JUHEWHOTO YPaBHEHHUS C OBYMS NEPEMEHHBIMH, YIJIOBOH KO3(QQHUIMEHT NpsiMOH;, YCIOBHE
NapajyIeIbHOCTH  MpsIMbIX. | paduky  mpoCTeHIINX HETWHEHHBbIX YpaBHEHUH: mnapadoa,
runepOona, OKPYXKHOCTb. ['paduueckas MHTEpIIpeTalysi CHCTEM YypaBHEHHH C IBYMS Iepe-
MEHHBIMU.

Hepasencrsa. HUncnosble HEpaBEHCTBA U UX CBONCTBA.

HepasencTBO ¢ 0nHON nepeMeHHOW. PaBHOCHIBHOCTL HepaBeHCTB. JIMHENHbIE HEpaBEeHCTBA C
onHol nepemeHHON. KBagpaTHbie HepaBeHCTBA. CHUCTEMbl HEPABEHCTB C OJJHOM NEPEMEHHOM.

®YHKINN

OcHoBHBbIE MOHATHSA. 3aBUCHMOCTH Mexnay BenndnHamu. [lonstue ¢yHkumu. OOGnactsb
OTIPENENICHNsT U MHOXKeCTBO 3HaueHW ¢yHKuuu. Crocodbl 3amanus ¢yHkumu. ['padux
¢ynkumu. CpoiictBa (¢QyHKuMH, wux otoOpakeHue Ha rpaduke. Ilpumeprr rpadukos
3aBUCHMOCTEH, OTPAKAIOLINX PEabHbIE MPOLECCHL

YucaoBble  (PyHKUMH. DyHKLINH, OMMUCBHIBAKINHUE  MOPSAMYIO u  o0paTHy
NPOTNIOPLHOHANIBHBIE 3aBUCHMOCTH, UX rpaduku U cBolictea. JInHelHas QyHkuus, e€ rpaduk u
cBoiictBa. KBamparmunast QyHkuus, e€¢ rpaduk u cpoiictBa. CremneHHble (YHKUHMH C Ha-

TypaJIbHBIMH TOKa3aTeNssMu 2 U 3, ux rpaduku u csoiictBa. ['padpuku GyHKIMA y =+/x,
3 —
y=¥x, y=|x.
Yucnosepie noc/jea0BaTeqbHOCTH. [IoHATHE YMCIOBON MNOCIENOBATENBHOCTU. 3aJaHHE
MOCIIEIOBATEIBHOCTH PEKYPPEHTHOH Gopmysol u Gopmyiioi n-ro unena. Apudmerndeckas u
reoMerpuueckass nporpeccuu. PopmMyibl n-ro wieHa apuPpMeTHIecKOd U TeOMETPHUYECKON

MPOrPecCHii, CYMMBI TMEPBbIX H-X ujieHOB. HM3o0pakeHune 4ieHOB apuMeTUIecKol u
F€OMETPUUYECKON MPOrPeCCUil TOUKAMHU KOOPANHATHOM MJIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi cratucruka. llpencraBnenne AaHHbIX B BUAe TaONHIL, JuarpaMm,
rpadukos. CiydaiiHas W3MeHYMBOCTh. CTAaTUCTHYECKHE XapaKTePUCTUKU Hadopa MaHHBIX:
cpenHee apupMeTHUECKOe, MeINaHa, HauOoJjbllee ¥ HaUMEHbIIee 3HAYEHHUS, pa3Max.
[IpencrasneHne 0 BEIOOPOYHOM HCCIIEIOBAHUM.

Cayuaiinble coObITHS M BeposSITHOCTb. [loHATHE O ciydyaliHOM OIBITE U CilIy4aiiHOM
coOprtuu. YactoTta ciaydaitHoro coObrtusi. CTaTUCTUYECKUH MOAXOJ K MOHSTHIO BEPOSTHOCTH.
BeposiTHOCTM ~ MPOTUBOMOJNIOKHBIX  coObITmil.  HesaBucumbie  coObITHS.  YMHOXKEHHE
BeposiTHOCTe. JlocTOBEpHbIE H HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH COOBITHIA.
Knaccuueckoe onpenenenne BepOATHOCTH.

KomOunaropuka. Pemenne  kOMOMHATOpHBIX — 3amad  mepedbOpoM  BapHAHTOB.
Komb6unraTopHoe npaBuio yMHOXKeHHs. [lepecTaHOBKH 1 akTOpHal.

JIOTUKA U MHOKECTBA

TeopeTl/lKO-MHOQKeCTBeHHbIe NMOHATHSA. MHO)KGCTBO, JJIEMCHT MHOMXKCCTBA. BaI[aHI/Ie
MHOXECTB TMEPCUUCTICHUEM JJICMCHTOB, XapaKTCPUCTHYCCKUM CBOMCTBOM. CTaHI[apTHbIe
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0003Ha4YeHNsI YNCIIOBBIX MHOXeCTB. Ilycroe MHOXKeCTBO U ero obo3nadeHue. [lonMHOXKeECTBO.

OO0bennHeHne 1 nepeceueHne MHOXKECTB, PA3HOCTb MHOYKECTB.

Wnmroctpaiius OTHOLIEHUH MeXy MHOXKECTBaAMH C IIOMOLIBIO Auarpamm Jiiepa — Benna.
JneMeHTbl JIOrHKH. [loHSATHE O pPaBHOCHJIBHOCTH, CJENOBAaHWH, ynoTpedieHne

JIOTUYECKUX CBSI30K €CU ..., MO ..., 6 MOM U MOJIbKO 8 MOM C1yydae, TOTUIECKUe CBSI3KU U, UIU.

I'EOMETPUA

Haraspnasi reomerpus. HarmsimHele npencraBiieHHs] O TPOCTPAHCTBEHHBIX (puUrypax:
ky0, Tapajuienenunen, npusMa, nupamuaa, map, cdepa, koHyc, muuHAp. HM3obOpaskeHue
npocTpaHcTBeHHBbIX  ¢uryp.  Ilpumepsr  cedenmii.  MuororpanHukd.  IlpaBusbHbIC
MHOTOrpaHHUKH. [Ipumepe! pa3B€PTOK MHOTOrPAaHHUKOB, LIUJIUHAPA U KOHYCA.

[TousTHe 00bEMa; equHUIBI 00BEMA. OOBEM MPSMOYTOJBLHOTO Mapaieenureaa, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsamvblie u yrael. Touka, npsiMas, miaockocTb. OTpe3ok, Jyu.
Yron. Buael yrnos. BepTukanbHble U CMexXHbIE yribl. buccekrpuca yria. llapannensHble u
nepecekaromuecss npsmele. IlepneHaukymnspHele npsMele. TeopeMbl O NapalIeNbHOCTH H
NEePNeHIUKYIApHOCTU TmpsiMbix. Ilepnenaukyssip M HakioHHass K mnpsMoil. CepenuHHBIN
NEePIEeHNKYISIp K OTpe3Ky. I'eomerpudeckoe mecto Todek. CBOHCTBA OHCCEKTPHCHI yria u
CEepeIMHHOTO TEePIEeHANKYJsIpa K OTpe3ky. TpeyrompHuk. Bricora, Menmana, Ouccektpuca,
CpeaHsisl IMHUA TPEYroJbHUKA. PaBHOOEIpEHHBIE N PABHOCTOPOHHUE TPEYTOJBbHHUKH, CBOHCTBA U
NPU3HAKH  PaBHOOEOPEHHOro  TpeyrojpHUKa. IIpM3HAaKM  paBeHCTBA  TPEYrOJbHHUKOB.
Hepasenctso TpeyronpHuka. COOTHOIIEHUS MEXy CTOPOHAMU U yIJIaMu TPEYroJIbHUKA.

CymmMma yrioB TpeyrosnbHuka. BHemnue yrisl Tpeyronpauka. Teopema ®@aneca. [Togobue
TpeyronbHUKOB. IIpm3Haku monmoOust tpeyronbHukoB. Teopema Iludaropa. CuHyc, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OCTPOrO yria MpsIMOYTOJbHOIO TpeyrojpHuka U yrio or O go 180°;
IpuBeeHHe K OCTpoMy yriy. PeleHue mnpsMOYroJibHBIX TpeyroJbHUKoB. (CHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. DOPMYyJIbI, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTaH-
F€HC OJHOTO M TOro ke yria. PelneHne TpeyroiapbHUKOB: TeOpeMa KOCHUHYCOB MU Teopema
CHUHYCOB. 3aMedaTesbHble TOUKH TPEYTOJbHUKA.

YereipéxyronpHuk. [lapannesorpamm, ero cpoiictBa W npusHaku. I[IpsMoyronpHuK,
KBajpaT, poMO, UX CBOMCTBA M MPHU3HAKHU. Tpanenyst, CpeaHsis IMHHUS TPAMSIIHH.

MHoroyronbHuk.  Bpimykaele  mMHoroyroigpHukd.  CyMMa — yIriioB  BBINYKJIOIO
MHOrOyrojsHuka. IIpaBunbHbIE MHOTOYTOIbHUKH.

OxpyxHoctb U kpyr. [yra, xopaa. Cexkrop, cermeHT. LleHTpanbHbIN yroj, BIHUCAHHBIN
yroJ, BeIWYMHA BIUCAHHOIO yria. B3anMHOE pacnoyiokeHue NpsMOW U OKPYXKHOCTH, IBYX
okpykHocTel. KacaTenbHas u cexylas Kk OKPy»KHOCTH, UX CBOMCTBA. BrcaHHbIE U ONHUCaHHbBIE
MHOTOYroJibHUKH. OKpY>KHOCTb, BIIMCAHHAs! B TPEYTOJbHUK, U OKPYKHOCTb, OIIMCaHHAsI OKOJIO
TpeyrojpHuKa. BrimcaHHbIE U ONMHUCAaHHBIE OKPYKHOCTH NMPABUIBHOTO MHOTOYTOJIBHUKA.

I'eomerpuueckue nmpeodpasosanus. [lonsTie o paBeHcre Guryp. [ToHsATHE O ABIKEHUH:
oceBasi M LICHTpPaJbHAS CUMMETPHUH, MapajuleIbHbIN mepeHoc, noBopot. IlonsTtue o momobun
buryp u romoTeTHUu.

ITocTpoeHuss ¢ noMolubto LUPKYJAsS U jJuHelku. OCHOBHbIE 3aJaud Ha IOCTPOEHHE:
JeeHUe OTPe3Ka MOMojaM, MOCTPOEHUE yIila, PABHOIO JaHHOMY, TOCTPOECHHUE TPEYTOJIbHUKA 110
TPEM CTOPOHAM; MOCTPOEHHE MNEPHEHIUKYIApa K TNPSIMOM; MOCTPOeHHE OWCCEKTPUCHI YIia;
JieIeHUe OTPEe3Ka Ha A2 PABHBIX YaCTEH.

Pemenne 3amad Ha BBIYHCIEHHE, OKA3aTENbCTBO U IMOCTPOCHHE C HCIOJIB30BAHHUEM
CBOWCTB U3Y4YEHHBIX (PUTYP.

HN3mepenue reomerpuyeckux BeauduH. JlnuHa oTpeska. PaccTtosHuMe OT TOYKHM 10
npsiMoH. PaccTosinue mexay napanienbHbIMU IPSIMBbIMU.

IlepumeTp MHOrOYrOJIbHHKA.
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JinuHa OKpPYXKHOCTH, 4YMCIO 7, JJIMHA NOyrH OKpyXHOCTU. I'pamycHas Mepa yria,
COOTBETCTBUE MEXAY BEJIMYNHON LIECHTPAJIBLHOIO YIJla U AJIMHON AYT'H OKPYKHOCTH.

ITonsiTne momanu Tuiockux ¢uryp. PaBHOCOCTaBleHHBIE W PAaBHOBENUKHE (DUTYPHL
ITnomane npsamoyroybHuKa. 11nomanu napamienorpaMma, TpeyroiabHuka 1 Tpaneuuu. Ilnomans
MHoroyrojpHuka. Ilnomane kpyra u miomanb cekropa. COOTHOLIEHHE MEXAy IUIOLAAsIMU
NOJOOHBIX QUTYP.

Pemenne 3a1ay Ha BBIYMCIIEHHE U TIOKA3ATENIBLCTBO C UCTIOIB30BAHUEM H3YyUEHHBIX (POPMYII.

Koopaunatel. VYpasHenue npsmoil. Koopaunatel cepeaunbl oTpeska. Popmyna
PacCTOSIHUA MEXKAY ABYMs TOUKaMU MJIOCKOCTHU. Y PABHEHHE OKPY>KHOCTH.

Bexropsbl. [lnmuHa (Monmynb) BekTopa. PaBeHcTBO BekTOopoB. KosjumHeapHbBIE BEKTODHI.
Koopaunatel BekTopa. Y MHOKE€HHE BEKTOPa Ha YUCJIO, CyMMa BEKTOPOB, PAa3jIOKEHHUE BEKTOPA
O JIByM HEKOJUIMHEeapHbIM BekTopaM. CKajsipHOe POU3BEAEHNE BEKTOPOB.

MATEMATHUKA B UCTOPHYECKOM PA3ZBUTUHN

Uctopust popmMupoBaHUs MOHATHS YUCIIA. HATYpaJbHbIE YHCIA, APOOH, HEJOCTATOYHOCTh
palMOHAJIbHBIX YMCEN AJI FeOMEeTPUYECKUX M3MEPEeHMH, uppaluoHaibHble yucaa. CTapuHHbIE
cuctembl 3amucu uucen. Jpodu B Basuione, Erunrte, Pume. OTKpbITHE NEeCATUYHBIX APOOEH.
CrapunHble cuctembl Mep. JlecaTuuHele npobm U Merpuyeckas cucremMa mep. llosiBienue
oTpuuaTenbHbIX yucen U Hyns. JI. Maraunkuii. JI. Diinep.

3apoxxaenue anreOpbl B Heapax apudmeruku. An-Xopesmu. Poxxnenne OykBeHHON
cumBoguku. [1. @epma, ®@. Buer, P. Jlekapt. UcTopus Bonpoca o HaxoxkaeHUU Gopmyn KOpHEH
anreOpandecknx ypaBHEHUH, HEpPa3pelIMMOCTb B paJMKalaX YpPaBHEHHH CTENeHH, OOJbLIei
yerbipéx. H. Taptanes, k. Kapnano, H. X. Abenb, 3. I'anya.

Hzobpererne MeToia KOOPAUHAT, NMO3BOJISIFOIIETO MTEPEBOIUTH FEOMETPHUECKUE OOBEKTHI
Ha s3bik anreOper. P. Jlexkapt u I1. @epma. Ilpumepsl pa3nuvHbIX CHCTEM KOOPAUHAT Ha
MJIOCKOCTH.
3anaya Jleonapmo Iluzanckoro (DuboHauuyn) o kponmkax, yucia PuboHauuyn. 3amada o
LIaXMaTHOU JOCKE.

Hctoku Teopun BEpOATHOCTEH: CTPaxoBoe neno, asapTHele urpbl. I1. @epma u b. Ilackane. A
bepuynnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [Tudarop u ero mkona. @anec. Apxumen. Ilocrpoenue
NPaBUIIBHBIX MHOTOYToJNbHUKOB. Tpucekius yria. Ksagpatypa kpyra. Y asoenue kyda. Mcropus
yrcna a. 3onortoe ceueHue. «Hauana» Epxmupma. JI. Dinep. H. W. JloGauesckuii. Mcropus ms-
TOrO MOCTYyJIaTa.

Hzobpererne MeTona KOOPAMHAT, MO3BOJISIFOIIErO MEPEBOAMTh N€OMETPUYECKHE OOBEKThI Ha
s3b1K anredpel. P. lexapt u I1. @epma. [Ipumeps! pa3snuuHbIX CUCTEM KOOPAMHAT HA TIIOCKOCTH
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PA3JAEJ S. TPEBOBAHUA K YPOBHIO NIOAI'OTOBKHN OB YYAIOIIIUXCA.
PAIIMOHAJIBHBIE YN CJIA

BeInyckHUK Hay4HTCS:

1) moHMMaTh OCOOEHHOCTH AECATUYHON CUCTEMBI CUHCIICHUS,

2) BIAAETh MOHATHIMH, CBSI3aHHBIMH C ACTMMOCTBIO HATYPAIbHBIX YHCET,

3) BbIpakaTb YHCIa B SKBHBAJIEHTHbIX (opmax, BbIOMpas HamOojiee MNOIXOAALIYID B
3aBHCHMOCTH OT KOHKPETHOH CHTYallnH,

4) cpaBHHMBATB U YIIOPSIIOYMBATH PALIMOHAIBHBIE YHCIIA,

5) BBIMONHATH BBIYUCICHUS C PAlMOHAJBHBIMH YHCIAMH, COYETas YCTHbIE U TMHChbMEHHbBIE
NPUEMBI BBIUHUCIICHUH, TPUMEHEHNE KaJIbKYIISATOPA,

6) WCHONB30BAaTh TOHSATHS W YMEHHUS, CBSI3aHHbIE C TPONOPLUHOHAIBHOCTBIO BEJIHYHH,
NPOIIEHTAMHU B XOJA€ PEIIeHHs] MaTeMaTHYeCKHX 3a1ad W 3a7ad U3 CMEXHBIX IMPEIMETOB,
BBITIOJIHATD HECJIOXKHBIE TPAKTUYECKHE PACUETHI.

Buvinycknuk noayuum 603moicHocms:

7) RO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CYUCTEHUSA C OCHOBAHUAMU, OmAuYHbIMY om 10,

8) yemyoums u pazeums npeoCmaseHsi 0 HAMYPATbHBIX YUCIAX U CEOIICMEAX OeAUMOCHIU;

9) Hayuumuca UCHONBL306AMb  NpUEMbl, PAYUOHAIUSUPYIOUJUE GbIYUCIEHUA, Npuobpecmu
HPUBLIYKY KOHMPOIUPOBAMb GbINUCTEHUS, 8b10UPAsl NOOXOOSUTl 0I5t CUmMyayuu cnocoo.

JTEMCTBUTEJBHBIE UNCJIA

BeInyckHUK Hay4HTCS:

1) ucnonp30BaTh HaYAIbHBIE IPEACTABICHUS O MHOXKECTBE NEHCTBUTEIbHBIX YHCEI,

2) BHaneTh MOHITHEM KBAAPATHOTO KOPHS, IPUMEHSTh €TI0 B BBIYHCICHHUSX.

Buvinycknuk nonyuum 603mMoiCHOCHb:

3) pazeumv npeocmasienue O uucie U YUCIOBLIX CUCHIEMAX OM  HAMYPAIbHBIX OO
0eiiCMBUMENbHBIX YUCE!, O PONU GLIYUCTIEHUT 8 YET106eYeCKOll NPAKMIUKE;

4) pazeums u y2ayoume 3HAHUS O OeCAMUYHON 3aNUCU OeTICIMEUMENbHBIX Yucel (NepuoouYecKe
u Henepuoouyeckie opoou).

N3MEPEHUS, IPUBJIMXEHUA, OHEHKHN

BeInyckHUK Hay4HTCS:

1) ucnonp3oBaTh B XOAE pELIEHHUsS 3a4ad 3JIEMEHTapHbIE MPEICTABICHUS, CBSI3aHHBIE C
PUONNKEHHBIMUA 3HAYEHUSIMH BEJIUHH.

Buvinycknuk nonyuum 603mMoiCHOCHb:

2) nOHsAM®, YMO YUCNIO08blE OAHHBIE, KOMOPbIE UCNONBLIYIOMCA OISl XAPAKMEPUCMUKU 00beKmMO8
OKPYJHCAIOUIe20 MUPA, AGIAIOMC NPEUMYUECMBEHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPU-
ONUINCEHHBIX 3HAYEHUT], COOCPAHCAUUXCS 8 UHDOPMAYUOHHBIX UCIOYHUKAX, MOJNICHO CYOUMb O
HOPEULHOCIU NPUOTUNCEHUSL,

3) nousime, YMO NOCPEULHOCMb PE3YILMAMA  GLIYUCTEHUT OOJNCHA ObIMb  COUBMEPUMA  C
HOCPEULHOCIIBIO UCXOOHBIX OUHHBIX.

AJITEBPANYECKHUE BBIPAKEHUA

BeInyckHUK Hay4HTCS:
1) BnameTh MOHATHUSAMH «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHue», pellaTh 3a/adH,
conepramue OyKBeHHbIE JaHHbIE, padoTaTh ¢ popMynamu;
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2) BBINOJHATH NMPeoOpa30BaHMsl BHIPAKEHUH, COAEPIKAIINX CTEIICHH C LENbIMHA NOKA3aTEIsIMH U
KBaJPaTHBIE KOPHH;

3) BBIMOJIHATDH TOXKIECTBEHHBIE TPEOOPAa30BaHMS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE TPABUII
IEeWCTBUH HaJl MHOTOWICHAMH H ajredpaniecKuMu apodsmu;

4) BBINOJHATD PA3JIOKEHHE MHOTOWIEHOB HA MHOKUTEITH.

Buvinycknuk noayuum 603moicHocms:

5) Hayuumuvca  BbINOIHAMb MHOCOUAL08bIE NPEOOPA306AHUSL  PAYUOHAIBHBIX — GbIPANCEHUT,
NpUMeHsIA WUPOKUTi HAOOP CROCOO08 U NPUEMOB;

6) npumensams mModHcoecmeeHHvle NPeoOpPA306anUsL Oisl peuleHUs 3a0ay U3 PA3TUYHBIX PA30eN08
Kypca (Hanpumep, 015 HAXOHCOEHUSI HAUOOIbULELO/ HAUMEHBULE2O 3HAYEHIUS] GIPANCEHUSL).

YPABHEHUA

BeInyckHUK Hay4HTCS:

1) pematb OCHOBHBIE BHIbI PALlMOHAIBHBIX YPAaBHEHUH C OJHOH NMEPEeMEHHOW, CHCTEMBI NIBYX
yYPaBHEHHH C ABYMsI TIEPEMEHHBIMU,

2) NOHUMAaTh YpaBHEHHE KaK BAKHEHIIYI0 MAaTEMAaTHUYECKYIO MOJIENb JUIsl OTIUCAHUS M U3yYECHUs
pa3HOOOpa3HBIX PeaJbHBIX CUTYAalUi, PEIIaTh TEKCTOBBIE 3a1a4H aIreOpaniecKuM METOIOM;

3) npuMeHsTh rpaduyeckue MPEACTABICHHS Ul UCCICAOBAHUS YPAaBHEHUH, MCCIENOBaHUS U
peLIeHHs CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMH.

Buvinycknuk nonyuum 603moiuCHOCHb!

4) osrademsv cheyuanbHLIMU NPUEMAMU PEeULeHUsl YPAGHEHUH U CUCMEM YPAGHEeHU, YGePeHHO
NpUMeHsmMs annapam ypasHeHuti 05 peulenlsi pasHoOOOPAHbIX 30044 U3 MAmMeMamuxiy,
CMEJICHBIX NPEeOMemOo8, NPAKMUKU,

5) npumensimo epaghuyeckue npeocmasienus Onsl UCCAeO0BAHUSL YPAGHEHUH, CUCmeM YPAGHEH U,
cooepoicauyux OykeeHHvie KO3 puyuenmsi.

HEPABEHCTBA

BeInyckHUK Hay4HTCS:

1) noHMMaTh W TPUMEHSTh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM
HEPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;

2) pewath JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW U UX CHCTEMBI, PeLIaTh KBAJAPATHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduvecKrue NPeACTaBICHNUS,

3) mpUMeHSITh anmnapaT HEPABEHCTB ISl PEIIEHUS 3a/1a4 U3 PA3JINYHbIX Pa3esioB Kypca.

Buinycknuk nonyuum 603MOACHOCHIL HAYYUMbCSL

4) pasnoobpasnviv npuemam OOKA3AMENbCMEA HEPABEHCMS, YGEPEeHHO NPUMEHSMb annapam
HEePABEeHCME OISl peuteHlsi PA3HOOOPA3HbIX MAMEMAMUYECKUX 30004 U 30004 U3 CMENHCHBIX
npeomemos, NPaKmuKu;

5) npumensimo  epachuyeckue npeocmasneHus ONs  UCCAEOO0BAHUSL HEPABEHCMS,  CUCHeM
HepaseHcms, cooepicatyux OyKeeHHvie Koaghguyuenmoi.

OCHOBHBIE HOHATHUA. YNCJIIOBBIE ®@YHKIINHN

BrInmycKHUK HAy4UTCS:

1) moHUMAaTh U UCTOJB30BaTh (PYHKIMOHAJIbHBIEC TIOHSATHS U SI3bIK (TEPMHHBI, CUMBOJIHMYECKUE
0003HaYEHMS),

2) ctpouthb rpaduku 3IeMEeHTAPHBIX (PYHKLMIA; UCCIAENOBATh CBONWCTBA YUCIOBBIX (YHKIUH Ha
OCHOB€ M3YUYEHUs MOBEACHUS UX TPAPUKOB,;
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HIneikosa JIuausa AHaTONBEBHA

3) noHuMaTh PYHKIUIO KaK BAXKHEHIIYI0 MATEMAaTHYECKYIO MOJIENb ISl ONUCAHHS IPOLIECCOB U
SIBJIEHUI OKPY’KAIOIIEro MUPA, MPUMEHSTh (PYHKIIMOHAIbHBIH S3BIK JJIST OMTUCAHUS U HCCIIEN0-
BAHUS 3aBUCHMOCTEH MeXXAy (PU3MUECKUMH BETUINHAML.

Buvinycknuk noayuum 03mMoiCHOCb HAYYUMbCA!

4) npoeooums UCCIeO0BAHUSA, CEA3AHHBIE C U3YUeHUeM C60Iicme (QyHKyuil, 6 mom uucie ¢
UCNONBL306AHUEM KOMIBLIOMEPA, HA OCHOBE CPAPUKOG U3YYEHHBIX YHKYUl Cmpoums Oonee
C0JACHBIE 2paghuKu (KYCOUHO-3A0AHHbBIE, C «GBIKOIOMBIMUY MOYKAMU U M. N.);

5) ucnonvzoeames QYHKYUOHANbHBIE NPEOCMABIEHUsl U CEOUCMBA (OYHKYUil 01 peuteHus
MAMEeMAMUYECKUX 3a0ay U3 PA3IUYHBIX PA30EI08 Kypcd.

YHUCJTOBBIE HOCJIEAOBATEJBHOCTH

BeInyckHUK Hay4HTCS:

1) noHMMaTh M UCMONB30BaTh S3bIK IOCJIENOBATENBHOCTEH (TEPMHUHBL, CHMBOJIUYECKHE
0003HaYEHMS),

2) mpuMeHATb (POpMyJIBI, CBSI3aHHBIE C apU(METHUECKOW U TeOMETPUYECKOH MPOTrpecCcHii, H
anmapar, chOpMHUPOBAHHBIN MPU U3YISHUH APYTUX PA3EsIOB Kypca, K PELISHHIO 3aa4, B TOM
YHCIie ¢ KOHTEKCTOM M3 PealTbHOMN JKU3HU.

Buvinycknuk noayuum 03mMoiCHOCb HAYYUMbCA!

3) peutams KOMOUHUPOBAHHBIE 3A0AYY C NPUMEHEHUEM (DOPMYT N-20 YJEHA U CYMMbl NEPEbIX N
YIEHO8 apUPMemuuecKkoil U ceoMempuiecKkoil npoepeccuii, NPUMEeHsIs Npu SMoM annapam
YVPAGHeHUil U HEPABEHCME;

4) nonumams apugmemuyeckyro u 2eoMempuvecKyio npozpeccull KaKk QYHKyuu HamypaisHO20
apeyMeHma, CeA3b16ams APUPMEMUUECKYI0 NPO2PECcCUio C JUHEHHbIM POCHOM, 2e0Mempl-
YeCKYI0 — € 9KCHOHEHYUATLHBIM POCHIOM.

OINUCATEJIBHAA CTATUCTHUKA

BBINYCKHUK HAay4WTCsl MCTOJB30BATh MPOCTEHINNE CIIOCOOBI MPENCTABICHUS U aHAIHN3a
CTaTUCTHUYECKUX TAHHBIX.

Buinycknux noayuum 603mMOMCHOCMb NPUOOpecmU NEPEOHAUANbHYII ONbIM OPeAHU3AYUU
cOOpa OaHHBIX NPU NPOGEOeHUlU ONPOCA OOWECMBEHHO20 MHEHUS, OCYIeCmEIsimy UX AHAIU3,
npeocmasisme pe3yismamsl ONPoOcd 8 6uoe maobnuysvl, OUACDAMMEBL.

CJIYUAUHBIE COBBITUS U BEPOSITHOCTD

BBINYCKHUK HAYYUTCS HAXOIUTH OTHOCUTEIIBHYIO YACTOTY U BEPOSITHOCTD CITyYatHOTO COOBITHSI.

Buinycknuk  noayuum 603MOdCHOCHb  HpuoOOpecmu  Onvim  NPOGeOeHUs  CAYYAUNbIX
9KCHEPUMEHMOB, 6 MOM YUCIe, ¢ NOMOUbIO KOMRbIOMEPHO20 MOOTUPOBAHUS, UHMEPHpemayuu
ux pe3y1omamos.

KOMBHUHATOPUKA

BrInycKkHUK HayuuTCs peraTh KOMOMHATOPHBIE 33/1a4H HA HAXOXKIEHHE YUClia OOBEKTOB
WIH KOMOWHAITHHA.

Buinycknuk noayyum 603MONCHOCMb HAYHUMBCS HEKOMOPBIMU CHEYUATbHBIM HPUEMAM
peutersi KOMOUHAMOPHBIX 300

HATJIAAHAA TEOMETPUA
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HIneikosa JIuausa AHaTONBEBHA

BrinyckHuK HayduTCs:

1) pacno3HaBaTh Ha dYepTEXKax, PUCYHKAX, MOAENSIX W B OKPYKAIOLIEM MHpE IUIOCKHE U
NPOCTPAHCTBEHHBIE T€OMETPHUYECKHE (PUTYPHI,

2) pacmo3HaBaTh pa3BEPTKH Kyda, MPSMOYTOJIBHOTO NapasjiesienuIesa, MPaBIbHON MUPaMU/IBI,
LUIMHIPA U KOHYCA;

3) ompenenATh Mo JIMHEHHBIM pa3MepaM pasBEPTKU PUTYPHI JMHEHHBIC pa3Mepbl caMoil purypsl
U Ha00opoT;

4) BBIMUCIATH OOBEM IPSMOYTOJILHOTO MapajuIeNIeUIe a.

Buinyckunux nonyyum 603MOHCHOCHIb!

5) evruucnsams  00BEMBI  NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX (DUeYP, COCMABIEHHBIX U3
NPAMOY20bHBIX NAPALIESIENUNEO008;,

6) yenybume u paszeuns npeocmasienisi 0 HPOCMPAHCMEEHHBIX 2€0MEMPUUECKUX (Pueypax;

7) npumensmy NoHsAMUe Pa3eéPmKu Ol 6bINOTHEHUS NPAKMUYECKUX PACYEMOS.

I'EOMETPUYECKHUE ®UI'YPbI

BeInyckHUK Hay4HTCS:

1) momp30BaTBCS S3BIKOM T'€OMETPHH Il ONMUCAHMS NPEAMETOB OKPY)KAKOLIEr0 MHpPa U HUX
B3aUMHOTO PACIIOJIOKEHHS,

2) pacmosHaBaTh M HM300pakaTh HAa 4YepTEKaX M PHCYHKAX TeOMETpUYecKue (QUrypel U UX
KOH(pHUrypauuy,;

3) HaxoIWTh 3HAYEHHS JJIUH JHHEHHBIX 3JIEMEHTOB (PUTYP M UX OTHOIIEHUS, TPATyCHYIO MEpy
yraos ot 0 o 180°, mpuMeHss onpeneneHus, CBOHCTBA 1 MPU3HAKU (QUTYP U UX SJIEMEHTOB,
oTHOWEHUs PUryp (paBeHCTBO, OAOOHE, CHMMETPHH, MOBOPOT, NAapaJUIEIbHBII IEPEHOC);

4) omnepupoBaTh C HAaYaJbHBIMH IOHSTUSMH TPUTOHOMETPHH W BBITIOJHSITH 3JIEMEHTapHBIE
orepanny Hax (PyHKIUSMH YIJIOB,

5) pemarhb 3amaun Ha JOKA3aTENbCTBO, ONUPASCh HA U3YUYEHHBIE CBOICTBA (PUTYp U OTHOLIEHUH
MEXIy HUIMH U IPUMEHSISI U3YUYeHHBIE METO/BI OKA3aTEeJbCTB;

6) pewaTh HECIOXKHBIE 331a4H HA IOCTPOCHHUE, MPUMEHSIS OCHOBHBIC AJITOPUTMBI TIOCTPOCHHUS C
MOMOIIBIO LIUPKYJIST M IMHEHKH,

7) pewath NPOCTEHIINE IUTAHUMETPHUECKUE 3a/1a41 B IPOCTPAHCTBE.

Buvinycknuk nonyuum 603moiuCHOCHb!

8) osrademsv memooamu peuwieHus: 3a0a4 HA GbIYUCTEHUS U OOKA3AMENbCMBA: MEMOOOM Om
HPOMUBHO20, MEMOOOM NOOOOUSL, MEMOOOM Nepedopa 6apUAHMOG U MeMOOOM 2eoMempu-
YECKUX MeCh MOYeK;

9) npuobpecmu onvim NPUMEHEHUs ANCeOPAUYECKO20 U MPULOHOMEMPUYECKO20 aNNapama u
uoeil OBUNCEHUSL NPU PEULEHUU 2eOMEMPUYECKUX 300aY;

10) oenadems mpaouyuoHHON cxeMOil peuteHust 3a0ay HA NOCMPOEHlUe ¢ NOMOWBIO YUPKYISL U
JUHETKU: ananu3, nocmpoenue, OOKa3amebCmeo U uccie006anue;

11) nayuumoecs pewtams 3a0auu HA NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MECMA MOYEK U
MemooomM ROOOOUS,

12) npuobpecmu onvim uccie0O8aHUsl CBOUCME NIAHUMEMPUYECKUX (Dueyp ¢ NOMOUBIO
KOMNbIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim 6v1NOAHEN UL NPOEKMOE NO MemMam: «l eomempuueckue npeodpazo6aniis
na nrockocmuy, «llocmpoenue ompesros no ghopmyie ».

N3MEPEHUE TEOMETPHYECKHUX BEJINYNH

BrinyckHuk Hay4uTCs:
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HIneikosa JIuausa AHaTONBEBHA

1) ucronb30BaTh CBOWCTBA W3MEPEHHs JUIMH, IUIOMAACH W YrJOB MPH PEIIeHWH 3a1ad Ha
HAXOKIACHUE UIMHBI OTpPEe3Ka, IUIMHBI OKPYXKHOCTH, JJHHBI AYTH OKPYKHOCTH, TpPagyCHON
MEpHI yIia;

2) BBIUUCIATH JJIUHBI JIMHEHHBIX 3JIEMEHTOB (UIYp M WX YIJIbL, UCMOJB3Ys (HOPMYJIBI AJTHHBI
OKPY>KHOCTH U JUIUHBI AYTH OKPY’KHOCTH, (POPMYJIbI IIomanei Guryp;

3) BBIYUCIATH TUIOIIAAN TPEYTOJBHUKOB, MPSMOYTOJBHUKOB, MapajljIesiorpaMMOB, TPareLui,
KPYI'OB U CEKTOPOB,

4) BBIUUCIATH AJIMHY OKPYKHOCTH, JJTUHY IyT'H OKPY>KHOCTH,

5) pemaTte 3a1a4M Ha OKA3aTENbCTBO C UCMOIB30BaHNEM (POPMYIT ATUHBI OKPY’KHOCTH U ITTHBI
IOYTH OKPY’KHOCTH, (OpMYyII IIomanei Gpuryp;

6) pemath NPAKTUYECKHE 3a/a4M, CBSI3aHHBIE C HAXOXKICHUEM TIE€OMETPUYECKHX BEIHMYHH
(ncronb3yst Mpu HEOOXOAMMOCTH CIIPABOYHUKH M TEXHUUECKUE CPENICTBA).

Buvinycknuk nonyuum 603moiuCHOCHb!

7) spryucaams  naoOwaou Queyp, COCMAGIeHHvIX U3 08yX uau 0Oonee NPAMOY2OJIbHUKOS,
NapanienoepamMmos, mpey2oibHUKos, Kpy2a i CeKmopa,

8) evruucnsamy  MAOWAOU MHOCOY20JbHUKOS, UCHONL3YSA  OMHOWEHUsL  PAGHOBETUKOCIIU U
PABHOCOCMABIEHHOCIL,

9) npuodpecmu oneim NPUMEHEHUs AN2eOPAUYECKO20 U MPUSOHOMEMPUUECKO20 annapama u
uoeil O8UNCEHUs NPU peuteHUY 3A0aY HA GbIYUCTIEHIE NIOUAO0eT MHO20Y20NbHUKOG.

KOOPINHATDBI

BeInyckHUK Hay4HTCS:

1) BBIUMCIATH IJIMHY OTPE3Ka MO KOOPIWHATAM €ro KOHIIOB; BBIYHCIISATh KOOPIUHATHI CEPEIUHBI
OTpE3Ka;

2) WCHOJIB30BaTh KOOPAWHATHBIN METOJ JIsl U3YUEHHS CBONUCTB MPSIMBIX U OKPYKHOCTEH.

Buvinycknuk nonyuum 603moiuCHOCHb!

3) oenadems KOOPOUHAMHBIM MEMOOOM PeuteHUst 3a0ay Hd 8bIYUCTCHUE U OOKA3AMENbCMEO;

4) npuodpecmu onwvim UCHONL30BAHUSL KOMNBLIOMEPHBIX NPOSPAMM  OJisl AHANU3A  YACHIHBIX
CYUAEE G3AUMHO20 PACHONIONCEHUSL OKPYICHOCMET U NPAMBIX,

5) npuodpecmu onvim GvINOIHEHUS NPOEKMOE HA MeMy «[Ipumenenue KOOPOUHAMHO20 MEeMOOa
Npu pewienuu 3a0ay Ha 8bIYUCTeHIE U OOKA3AMENbCIBOY.

BEKTOPBI

BeInyckHUK Hay4HTCS:

1) onmepupoBaTh C BEKTOpPaMH. HAaXOOUTh CYMMY H pa3HOCTb [BYX BEKTOPOB, 3aJaHHBIX
reOMETPUYUECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEACHUIO 33JAHHOTO BEKTOPA HAa YUCIIO;

2) HaxXOAWTH JJIsl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: JJIMHY BEKTOPA, KOOPIUHATHI CYMMBbI U
Pa3HOCTH IBYX M 00OJiee BEKTOPOB, KOOPAUHATHI IPOU3BENEHHS BEKTOPA HA YNCIIO, TPHUMEHSIS
PU HEOOXOIMMOCTH COYETATENbHBIH, MEPEMECTHTENbHBIN U PACTIPENEIUTENbHbII 3aKOHBL,

3) BBUUCIATH CKAJISIPHOE MPOU3BEICHHE BEKTOPOB, HAXOAWTh VIO MEXKIY BEKTOPAMH,
yCTAHABJIMBATH NEPIIEHAUKYISIPHOCTD MPSIMBIX.

Buvinycknuk noayuum 603moicHocms:

4) oenacems 6eKMOPHBIM MEMOOOM ONsl PEULEHUS 3A0AY HA GbIYUCTEHUE U OOKA3AMENbCMBO,

5) npuobpecmu onvim 6vINOAHEHUS NPOEKMOG HA MmeMy «[Ipumenenue 6eKmMOpPHO2O Memooa npu
peutenul 3a0ay Ha GbIYUCTEHUE U OOKAZAMEbCMBOY.
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HIneikosa JIuausa AHaTONBEBHA

PA3JIEJ 6. TPA®UK MPAKTHYECKOM YACTH PABOYEN ITIPOT'PAMMEBI.
KosnuecTBo 3a4éTHBIX padoT 3a roa
no aareope (lopodeen)

7 xjacce 8 KJlacc 9 knacc

10 6 6

KosmuecTBo KOHTPOJILHBIX PadoT 3a rog
no aaredpe (Makapbiues)

7 xjacce 8 KJlacc 9 knacc

10 10 8

KosanyecTBo KOHTPOJILHBIX PpadoT 3a roa
10 reoMeTpHH

7 xjacce 8 KJlacc 9 knacc

4 5 5

IlepedeHb TeM KOHTPOJBHBIX padoT nmo aaredpe (Jopodees)

Ne k/p | Tema KOHTPOJIBHOH pabOTHI

TKJACC

Jpobu u nmpoLeHTHI

IIpsimast u oOpaTHasi MPONIOPIIUOHAIBHOCTD

Brenenne B anreOpy

YpaBHeHUs1

Koopannate! u rpaduku

CBolicTBa CTENEHU C HATYPaJIbHbIM MOKa3aTesleM

MHuorouienst

CocraBJjieHue U pelleHne ypaBHeHU!

PaznoxxeHne MHOrO4YJIeHOB HA MHOKHUTEIHN

0 YacToTa U BEpOSITHOCTD

KJIACC

Anrebpandeckue npobu

KBagparaele kopHH

KBagpaTtHele ypaBHEeHUs

Cucrembl ypaBHeHUH

DyHKIMHU

. BeposaTHOCTh U cTaTUCTUKA

KJIACC

Hepasenctsa

KBanparnunas ¢pyHkums

PanyonanbHble BEIPAKEHUs. Y pABHEHHUSI.

Cucrembl ypaBHeHUH

Apudmernueckast 1 reOMeTpUIecKast Mporpeccuu

QNN PP =0 OV 02— 00| = N0 00| 1| OV N B | D =

Hrorosast KOHTpoJsIbHas paboTa

IlepeueHb TeM KOHTPOJIBHBIX padoT no aaredpe ( MakapbiueB)

| Ne k/p | Tema koHTpOIBLHOI PaGOTHI




HIneikosa JIuausa AHaTONBEBHA

7 KJIACC

Bripaxkenus. ToxxnecTsa.

YpaBHeHUs.

DyHKIMHU

CreneHb ¢ HaTypaJbHBIM NOKA3aTeIeM

MHuorouienst

PasnoxeHne MHOro4jieHa HA MHOKHTEIIN

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

[TpumeneHue GopmMys COKpaIEHHOTO YMHOKEHHSI

CucreMbl TMHENHBIX YpaBHEHUN

Hrorosast KOHTpoJsIbHas paboTa

KJIACC

Cro>xeHne U BIYUTaHNE PalMOHAIBHBIX APOOei

YMHOKEHHE U IeJICHHE PAlMOHAJIbHBIX TpoOei

KBanpatHblii KOpEHb 13 MPOU3BENEHUs], IPOOH, CTENIEHN

JleficTBHsI ¢ KBagpPAaTHBIM KOPHEM

Dopmyna KOpHEH KBaapaTHOro ypasHeHus. Teopema Buera.

ITpumeneHue GopmMysbl KOpHEH KBAAPATHOTO YPABHEHHSI

CBoliCcTBa YHMCIOBBIX HEPABEHCTB

Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB C OAHON MEPEMEHHON

Crenens ¢ ICJIBIM TIOKa3aTeJICM

Hrorosast KoHTposIbHAs paboTa

KJIACC

KBagparnelii Tpéxunen

KBanparnunas ¢pyHKuus

YpaBHEHHUs 1 HEPABEHCTBA C OJHON NMEPEMEHHOMN

ypaBHeHI/Iﬂ U HCPABCHCTBA C IBYMS NNCPEMCHHBIMU

Apudmernueckasi nporpeccust

I'eomerpuyeckas nporpeccust

DneMeHTbl KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH

O NN |9 = N0 =001 00 | 1OV W s W0 D= Q0 10|00 | 1O | W | DD —

Hrorosast KoHTposIbHAs paboTa

IlepeueHb TeM KOHTPOJBHBIX Pa0oT MO reoMeTpHHu ( ATAHACSH)

Ne k/p | Tema KOHTPOJBHOH pabOTHI
7 KJIIACC
1. Hs3mepeHue OTpe3KOB U YIJIOB
2. Tpeyronpauku
3. ITapannenbHble IPsIMbIE
4. CooTHoIIeHHe MeXly CTOPOHAMH U YTJIaMU TPeyrojbHHUKa
8 KUIACC
1. YeTbIpEXyroNbHUKH
2. I1nomane
3. ITpu3Haku mompoOus TPEYroJbHUKOB
4. ITpumenenue monoOus TPEYroJbHUKOB, COOTHOIIEHHS MEXKY CTOPOHAMH U
yIJIaMU IPSIMOYTOJIbHOTO TPEYroJbHUKA
5. OKpy>KHOCTb
9 KJIACC
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Bexropel

Mertona koopauHAT

CooTHoIIeHHe MeXly CTOPOHAMH U YTJIaMU TPeyrojbHHUKa

Jnuna okpyxuoctu. [lnomans kpyra.

halEalbed Il o

JBrokeHue

PA3JAEJ 7. MPOTPAMMHO-METOJNUYECKOE OBECIIEYEHUE ITPOI'PAMMUBI.

1.

2.

3.

T.A. Bypmuctposa I[Iporpammer o0iieo0pa3oBaTenpHbIX yapexaeHuid. Anrebpa. 7-9
kyaccel.-M. ITpocsewenue,2000r.

T.A. Bypmucrposa I[Iporpammer 0bmeoOpa3oBaTenbHbIX yupexaeHuid. I eomerpust. 7-9
kyaccel.-M. ITpocsewenue,2000r.

I''B.lopodeer, C.b.Cysoposa, E.A bynumosud u ap. Anrebpa. 7 knacc, 8 kiace, 9
kinacc.-M. 1Ipocsewmenne,2011r.-2013r.

10 .H.Maxkaperues, H.I' Munnrok, K. Hemxkos, C.b.CyBoposa. Anrebpa. 7 xinacc, 8
KJ1acc,

9 xnacc.-M. Ilpocsemenne,2009r.

JL.C. Atanacsn, B.®. byrysos, C.b Kanomues. ['eomerpust. 7-9 knacc.-

M IIpocsewmenue,2009r.
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10.

I1.

12.

13.

15.

16.

17.

HIneikosa JIuausa AHaTONBEBHA

PA3JAEJ 8. CIMCOK JIUTEPATYPBI IJIA YUUTEJIA.

. Teomerpust: 7-9 k. / JI. C. Aranacsia, B. @. byrysos, C. b. Kagomues u ap. - M.

IIpocsewenue, 2004-2011.

I'eomerpust: padouas terpanpb: 7 k. / JI. C. Atanacsn, B. @. Bytysos, 10. A. ['naskos, u. n.
KOauna. — M.: Ilpocsemenue, 2004-2011.

. T'eomerpus: pabouas terpanp: 8 k. / JI. C. Atanacs, B. @. Byry30s, HO. A. I'nazkos, 1. 1.

KOauna. — M.: Ilpocsemenue, 2004-2011.
I'eomerpust: pabouas terpans: 9 k. / JI. C. Aranacsn, B. ®@. byrysos, 10. A. I'naskos, . K.
KOauna. — M.: Ilpocsemenue, 2004-2011.

3uB Bb. I 'eomerpus: nunakr. matepuansl: 7 k. / b. I'. 3u, B. M. Meiinep. — M.
IIpocsewenue, 2004-2011.

3uB Bb. I'. 'eomerpust: nunakt. marepuansl: 8 k1. / b. I'. 3us, B. M. Metinep. — M.:
IIpocsewenune, 2006-2011.

3uB B.I'. 'eomerpusi: nunakt. marepuansl: 9 k. / b. I'. 3uB. — M.: [Ipoceemenue, 2004-
2011.

. H3yuenmne reomerpun B 7, 8, 9 xiaccax: MeTroa. pekoMeHmauuu: kH. ans yuutens / JI. C.

Aranacsy, B. @. Byrys3os, 0. A. I'naskos u np. — M.: IIpocsewmenue, 2003-2011.
Makapsrues 0. H. Anrebpa: 7-9 ki1.: 31I€MEHTHI CTAaTUCTHKH U TEOPUU BEPOSITHOCTEH:
yueb. mocobue / KO. H. Maxkapseiues, H. I'. Munmgiok. — M.: TIpocsemenue, 2008.

Makapsriues 0. H. Anrebpa: 7 xn. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemkos, C. b. CysopoBa. — M.: Ilpocsemenue, 2007-2011.

Makapsriues 1O, H. Anrebpa: 8 xin. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemxkos u ap. — M.: IIpocsemenne, 2008-2011.

Makapsiues 1O, H. Anrebpa: 9 xn. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemxkos u ap. — M.: IIpocsemenne, 2008-2011.

Makapsrues 0. H. Anrebpa: 9 k.. nunakrtuueckue marepuainsl / 0. H. Makapeiues,

H. I'. Munnawok, JI. b. Kpaiinesa. — M.: IIpocsemenue, 2010.

14. Makapsiues HO. H. M3yuenue anreOpsl B 7-9 ki1.: mocodue mist yunrenei / 1O, H.
Makapelues,

H. I'. Munntok, C. b. CyBoposa u np. — M.: [Ipocsemenune, 2011r.

Hopodees I'.B. Anrebpa: 7 kin./I".B.Jopodeer, C.B.Cysopona, E.A. byanmosuu. -

M. 1Ipocsewmenue,2010r.

Hopodeer I'.B. Anrebpa: 8 kin./I".B.[lopodeer, C.B.Cysopona, E.A. byanmouu. -

M. 1Ipocsewmenue,2010r.

Hopodees I'.B. Anrebpa: 9 kin./I".B.lopodeesr, C.B.Cysopona, E.A. byanmosuu. -

M. 1Ipocsewmenue,2013r.
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18.

19.

10.

I1.

12.

13.

HIneikosa JIuausa AHaTONBEBHA

Hopodees I'.B. Anrebpa: 7-9 k. Kontponbheie padotsr./JI. B.Kysnenosa, C.C. MuHnaega,
JL.O.Pocnosa.-M.: Ilpocsemenne, 2008r.

Hopodeer I'.B. M3yuenue anredpsl B 7-9 ki1.: mocodue mns yuureneii / I'.B. lopodees,
C.B.CyBoposa, E.A . bynumosuu.-M.: Ilocemenue,2011r.

PA3JAEJ 9. CIMCOK JIUTEPATYPBI JUIA YUHAIIIUXCA.

I'eomerpust: 7-9 k. / JI. C. Aranacsia, B. ®@. byrysos, C. b. Kagomues u ap. - M.
IIpocsewmenune, 2004-2011.

I'eomerpust: pabouas rerpane: 7 ki / JI. C. Atanacsan, B. @. Byrysos, 10. A. I'naskos, u. u.
KOauna. — M.: Ilpocsemenue, 2004-2011.

I'eomerpust: pabouas Terpanp: 8 k. / JI. C. AtanacsH, B. @. byrysos, 0. A. I'maskos, M. U
KOauna. — M.: Ilpocsemenue, 2004-2011.

I'eomerpust: pabouas Terpanp: 9 ki / JI. C. Aranacsis, B. @. Byry3os, 10. A. I'maskos, M. U
KOauna. — M.: Ilpocsemenue, 2004-2011.

3uB Bb. I 'eomerpus: nunakr. matepuansl: 7 k. / b. I'. 3u, B. M. Meiinep. — M.
IIpocsewenue, 2004-2011.

3uB Bb. I'. 'eomerpust: nunakt. marepuansl: 8 k1. / b. I'. 3us, B. M. Metinep. — M.:
IIpoceewmenue, 2006-2011.

3uB B.I'. 'eomerpusi: nunakt. marepuansl: 9 k. / b. I'. 3uB. — M.: [Ipoceemenue, 2004-
2011.

Maxkapsrues FO. H. AnreOpa: 7-9 ki1.: 371€MEHTBI CTATUCTUKH U TEOPUH BEPOSATHOCTEH:
yueb. mocobue / KO. H. Maxkapseiues, H. I'. Munmgiok. — M.: TIpocsemenue, 2008.
Makapsiue FO.H. Paboune terpanu. Anredpa. 7-9./H.I Munmiok, U.C Ilnbsikosa.-
M.: IlpocBemenue,2011-2013r.

Makapsiue 0. H. Anre6pa: 7 xn. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemkos, C. b. CysopoBa. — M.: Ilpocsemenue, 2007-2011.

Makapsriues 1O, H. Anrebpa: 8 xin. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemxkos u ap. — M.: IIpocsemenne, 2008-2011.

Makapsiues 1O, H. Anrebpa: 9 xn. / 0. H. Makaperues, H. I'. Munmok, K. U.
Hemxkos u ap. — M.: IIpocsemenne, 2008-2011.

Makapsrues 0. H. Anrebpa: 9 k.. nunakrtuueckue marepuainsl / 0. H. Makapeiues,

H. I'. Munnawok, JI. b. Kpaiinesa. — M.: IIpocsemenue, 2010.

15.

16.

Hopodees I'.B. Anrebpa: 7 kin./I".B.Jopodeer, C.B.Cysopona, E.A. byanmosuu. -
M. 1Ipocsewmenue,2010r.
Hopodeer I'.B. Anrebpa: 8 kin./I".B.[lopodeer, C.B.Cysopona, E.A. byanmouu. -
M. 1Ipocsewmenue,2010r.
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HIneikosa JIuausa AHaTONBEBHA

17. Hopodees I B. Anrebpa: 9 xin./I".B.Jlopodees, C.B.Cysoposa, E. A bynumosuu.-
M. 1Ipocsewmenue,2013r.

18. Hopodees I'.B. Anrebpa: 7-9 k1. Kontposbasie pabotsr./JI. B.Ky3nenona, C.C.Munaesa,
JL.O.Pocnosa.-M.: Ilpocsemenne, 2008r.

19.. Hopodees I'.B. Anrebpa: 7-9 ki Paboune terpanu. /C.C.Munaesa, JI.O.Pocnosa.- M.
IIpoceewmenne,2011-2013r.
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