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[NOSACHUTEJIBHAA 3AIIMCKA

OBIIIAS XAPAKTEPUCTUKA YYEBHOI'O I[TPEIMETA
«MATEMATUKA»

PaGouas nporpaMmma o MaTeMaTHKe TUISE
oOyuaromuxcsi 7—9 kiaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJIapPCTBEHHOTO  00pa30BaTEIbHOTO
cTaHJapTa OCHOBHOIO OOIleroo0pa3oBaHUsI C Y4ETOM H
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUMN, NPEIBIBISIEMBIX K

MaTeMaTUYECKOMY ob6pa3oBaHUIO, u Tpaauu
poccuiickoro  o0Opa3oBaHUsI, KOTOpble OOECIEeUYnBaIOT
OBJIaJICHUE KJTFOYE€BBIMHU KOMITCTCHIIUSIMHU,

COCTAaBJISIFOIIIMMH OCHOBY JJIS HSIIPEPBIBHOTO OOpa30BaHUS
U cCaMOpPa3BUTHSI, a TAK)KE LIEJIOCTHOCTH OOIIEKYJIbTYPHOTO,
JIMYHOCTHOTO W TI03HABATEIILHOTO PA3BUTHSI OOYYAFOIITHUXCSI.
B pabGoueii nporpamme y4YTEHBI HJCH U IIOJIOKCHUS
KoHnuenuuu pa3BuTHss MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickon denepanuu. B 3IOXY i poBoit
TpaHnchopMauu BceX cdep deToBEeUYEeCKOr AesITeIbHOCTH
HEBO3MOXXHO  CTaTh  OOpa30BaHHBIM  COBPEMEHHBIM
4eIoBeKOM 0e3 0a30BOM MaTeMaTUYECKOW TIOJITOTOBKH.
Ve B HmIKoJeMaTeMaTHhKa CIY>KHUT OMOPHBIM MPeaAMETOM
JUIST W3YYCHUS CMEKHBIX JUCIUIUIAH, a MOCJIE IIKOJIBI
peabHON HEOOXOAMMOCTBIO CTAaHOBUTCS HETPEPBIBHOE
oOpa3zoBaHHe, 4dYTO TpeOyeT MOJHOIEHHOW 0a30Boi
o0mmeo6pa3oBaTeIbHOM MOATOTOBKH, B TOM 4YHCIE U
MaTeMaTH4YeCKO. DTO 0OYyCIIOBJIEHO TE€M, YTO B HAIllU JTHU
pactér 4HCIIO npodeccuii, CBSI3aHHBIX c
HETIOCPSACTBEHHBIM TIPUMCHEHHUEM MaTEMaTHKH: W B
chepe PKOHOMHKH, U B OU3HECE, U B TEXHOJOTHYESCKHUX
obnacTsax, W JOaxke B TyMaHHTapHbBIX cdepax. Takum
o0pa3zomM, KpyTHIKOJIBHUKOB, JIJIsI KOTOPBIX MaTeMaTHhKa
MOXET CTaTh 3HAYMMBIM



MPEIMETOM, PACHIUPSETCS.

IMpakTryeckass MOJIC3HOCTh MaTEeMaTHKH OOyCIOBJICHA
TeM, YTO €€ MPeIMETOM SBISIOTCS (PyHIaMEHTAITbHBIC
CTPYKTYpPBhI HaIlIETO MHpa: NPOCTPAaHCTBEHHBIC (HOPMBI U
KOJIMUCSCTBCHHEBIC OTHOIIICHUS oT OPOCTEUIIHX,
YCBAaWBAaEMbIX B HENOCPEACTBEHHOM OIIBITE, /10 JOCTATOYHO
CIIOKHBIX, HEOOXOJIUMBIX JJII Pa3BUTHUS HAYYHBIX U
OPUKJIAJHBIX HAeH. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHUH 3aTPYAHEHO NOHUMAaHHE NPUHIIUIIOB YCTPOUCTBA U
UCHOJIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIIPUSITHE U

UHTEPIIPETALIAS pa3zHooOpa3HOM1 COLMaJIBHOM,
9KOHOMHUYECKOM, IMOJTUTHYECKOM nHpopmanuu,
mato3¢hheKTUBHA MMOBCEIHCBHAS MpaKTUIeCKast

NesaTeIbHOCTh. KaXaoMy dYeloBEeKy B CBOEH KU3HHU
OPUXOJAUTCS  BBIMOJIHATH  pacu€Tbl W COCTaBIISITh
AIITOPUTMBI, HAXOAUTh U IIPUMEHSITH (POPMYJIBI, BIIAJIETH
OPAKTUYECKUMHU MTPUEMAMU I€OMETPUUECKUX U3MEPEHUN U
MOCTPOCHUM, YUTaTh HMH(MOPMALIMIO, TIPEACTABICHHYIO B
BUJe TaOnUl, AUarpaMm U rpadukKoB, XUTb B YCJIOBUSIX
HEOMNPEAEJIEHHOCTU U IIOHUMAaTh BEPOATHOCTHBIN XapaKTep
CIIy4yalHBIX COOBITUH.

OIHOBPEMEHHO C pacuiMupeHueM chep NPUMEHEHUS
MaTEMaTUKUB COBPEMEHHOM 00111ecTBe BCE Oosiee Ba)KHBIM
CTAaHOBUTCS  MaTe€MaTH4YE€CKHIHl  CTHJIb  MBIIUJIECHHUS,
OPOSBJIAIOLIUMCSI B ONPENEHEHHBIX  YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3ydyeHuss MaTeMaTHUKU B apceHall
OpUEMOB u METO/IOB MBIIIIEHUS JeJoBeKa
€CTeCTBEHHBIM 0O0pa3oM BKJIIOYAIOTCS HWHAYKIUS U
NEYKITHUsI, OOOOIEeHNEe M KOHKpPE THU3aIlWusl, aHaJIu3 |
CHUHTE3, KJIacCuUKaIUI u cucreMaTu3anus,
abcTparupoBaHue u aHaJIOTHSI. OOBEKTHI
MaTeMaTH4YeCKHUX yMoO3a KIIOUYEHHM, nOpaBuia HX
KOHCTPYUPOBAHHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE YMEHUS
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(popmynpoBatsb, 000CHOBBIBATH u JTOKa3bIBaTh
CYXJIEHHsI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbllIUIeHUE. Benynias posis NpruHajIeKuTMaTeMaTuKe U
B (opMupoBaHUU aAITOPUTMHUUYECKON KOMIIOHEHTHI
MBIIIUIEHUSI M BOCHHUTAaHUM YMEHHH JAelcTBOBaTh IO
3aJaHHBIM aJIrOpUTMaM, COBEPILIEHCTBOBAaTh W3BECTHHIE
U KOHCTPYHUPOBaTh HOBBIE. B mporiecce penieHus 3agaq —
OCHOBOI1 y4eOHOIl AesiTeIbHOCTH Ha yPOKax MaTe€MaTHKH
— pa3BHUBAIOTCS TaK)Xe TBOpYECKass U MpPUKIIagHAas
CTOPOHBI MBIIJICHUSI.

OOyueHue MaTeMaTUKe Na€T BO3MOXKHOCTh pPa3BUBATH y
00y4Yarommuxcst TOYHYIO, panuoHaJIbHYIO u
uHPOPMATHUBHYIO pedb, YMEHHE OoTOupatrh HauboJiee
OOAXOASIINE S3bIKOBbIC, CHUMBOJIMYECKHE, TIpadUyuecKUue
cpeacTBa ISl BBIPAXXEHUS CYXJICHUHW U HArJIsiAHOIO UX
npecTaBICHUS.

HeoOxoauMbIM KOMIOHEHTOM OOIIed KyJIbTyphl B
COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS OOIll€€ 3HAKOMCTBO C
METOJAaMHU MO3HAHUS N€HCTBUTEIBHOCTH, IIPEACTABIEHUE O
nopeaMeTe U MeToJaX MaTeMaTUKU, UX OTIIUYUN OT METOJIOB
JPyTUX €©CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
OCOOEHHOCTSIX IIPUMEHEHHUs] MaTeMaTUKH JIsl PEelIeHUs
Hay4yHbIX ¥ HOpPUKIAJAHBIX 337ad. TakuM oOpa3om,
MareMaTudyeckoe oOpa3oBaHME BHOCHUT CBOW BKJIaJlI B
¢dopmupoBanue oOIICHKYJIHLTYPHI YEJIOBEKA.

HN3yuyenue MaTeMaTHUKHU TaKXe CcocoOCTBYyET
3CTETUYECKOMY BOCIIMTAaHUIO YEJIOBEKa, IMOHUMaHUIO
KpacoTbl M U3SIIECTBA MAaTEMAaTHUYECKHUX PacCy’KICHUH,
BOCIIPUSITUIO TE€OMETPUYECKUX (HOPM, YCBOECHHIO HAEH
CUMMETPHUH.



LEJN 1 OCOBEHHOCTU M3YYEHUA YYEBHOI'O IIPEJIMETA
«MATEMATHUKA». 7-9 KIIACCbI

[IpuopurerHsiMu 1ensiMu oOydeHUss MaTeMaTuke B 7—9
KJIaccax SIBJISIFOTCS:

— ¢opMupoOBaHHE [EHTPAIBHBIX MaTEMaTHUYECKHX
MOHSITHH (Y4MCIIO, BEJIMYMHA, TeoMeTpudeckas ¢urypa,
IIEpEMEHHAasl, BEPOSITHOCTb, (PYHKIHMs), OOECIIeYNBAIOIINX
MIPEEeMCTBEHHOCTh W NEPCIEKTUBHOCTh MaTEMaTHYECKOTO
oOpa3oBaHUsT OO0YJAFOTITNXCS;

—oJIBEACHHUE OOYyYaroIuXCcs Ha JOCTYITHOM JJIsI HUX
YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTE€MaTUKH |
OKpY’Kaloliero Mupa, NOHUMAaHUE MaTEeMaTHKU KakK 4YacTH
0o0111eH KyJIbTYypPbl UEJIOBEYECTBA;

—pPa3BHUTHUC HUHTCJIJICKTYAJIbHBIX n TBOPUYCCKHUX
crocooHocTel O6yan-OH_II/IXC$I, IMO3HaBaTEJILHON
AKTHUBHOCTH, HCCJICAOBATCIBCKHX YMCHHﬁ, KPUTHUYIHOCTHU
MBIIIJICHUSA, MHTCPCCA K U3YUCHUIO MAaTCMATUKH

— ¢opMupoBaHue (PYHKIMOHAIBHON MaTeMaTH4YECKOM
I'PaMOTHOCTH: YMEHUS pacrno3HaBaTh MPOSIBIICHUS
MaTeMaTU4YEeCKUX MOHATUMN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peajbHBIX KU3HEHHBIX CUTYyalUsIX U MPU U3yUYEHUU APYTUX
y4eOHBIX IIPEIMETOB, MPOSIBJIEHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeH,  ¢GopmMyMpoBaTh HUX Ha  S3bIKE
MaTeMaTUKU M CO3[aBaTb MaTEMaTH4YE€CKHME MOJEIH,
IIPUMEHSATh OCBOEHHBIM MaTeMaTHYeCKHUIl anmapar s
peuieHust MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPOPETUPOBATH U OLIEHUBATH ITOJYYEHHbBIE PE3YyJIbTATHI.

OCHOBHBIE JTUHHUH COJZIEPKAHUSI Kypca MaT€MaTHUK!A B 7—
9 kmaccax: «Ywumcina U BBIYUCIHCHHUSD», «Aaredpa»
(«Anrebpandeckue BBIPAXKECHUS, «YpaBHEHUS u
HEpPaBEHCTBA»), «DyHKIUW, «I"eomeTpus»
(«I'eomerpuueckue ¢GuUrypsl U ux cBoucTBa», «M3mepeHue
reOMETPUUECKUX BEJIMYUHY), «BeposTHOCTB "u
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CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS NAapajuIE€IbHO,
Ka)kZIasi B COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OJHAKO HE
HE3aBUCHUMO OJHa OT JApPYrod, a B TECHOM KOHTAaKTE€ U
B3anmoiericTBuu. Kpome 3Toro, ux o0beAuHsIET 10T H4YecKast
COCTAaBJIAIOIIAs, TPAAULMOHHO TIIPUCYIIAs MaTEeMaTUKE U
OpOHU3BIBAIONIAs  BCE  MaTeMaTH4YeCKHUE  KypCcbl U
coJieprKaTeyIbHbIE JIMHUMU. CdopmynupoBaHHOE B
denepaibHOM roCyJapCTBEHHOM ogm30BaTEeIbHOM
CTaHJapTe OCHOBHOro oOmiero oOpa3oBaHus TpeOoBaHHE
«YMETh OIEpUPOBATh NOHATHUSAMM: OIIPEJICIICHUE, aKCHUOMa,
Teopema, JI0Ka3aTeIbCTBO; YMEHHUE PACIO3HABATh UICTUHHBIE
U JIOXKHBIE BBICKa3bIBaHUs, HOPUBOJUTH IIPUMEPBI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS ©W  OTPUIIAHUSI
BBICKA3bIBaHUID»  OTHOCHUTCA KO  BCEM Kypcam, a
(popMmupoBaHUE JIOTMUECKUX YMEHUH pachpeiesisieTcsl I10
BCEM TroaaM OOy4YeHHs] Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHUsI. Coneprxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIAMETHBIM peE3yJibTaTaM OCBOCHHUS
I[IpumepHoii pabouell mporpamMMmbl, pacnpeeIEHHbIM I10
rogaM oOOydYeHUs, CTPYKTYpPUPOBAHO TaKUM 0Opa3oMm,
94TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCaM
oOyuaromuecst oOpailanmch HEOJHOKPATHO, 4TOOBI
OBJIQJICHUE MAaTEMAaTUYECKUMM TOHSITUSAMH W HABBIKAMHU
OCYIIECTBIISIIOCh MOCJIEAOBATEIIBHO W IIOCTYyHATEJIBHO, C
coOMoAeHrueM TIPUHIIMNA TPEEMCTBEHHOCTH, a HOBBIE
3HAHUSI BKJIIOYAINCH B OOIIYIO CHUCTEMY MaTeMaTU4YeCKHUX
MPEACTABJICHUN OOYyYarOIUXCsl, PaCIIupssi U yriryOossist e,
o0Opasysi IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO VYYEBHOI'O TIPEAMETA «MATEMATHUKA» B VYEBHOM
IUIAHE

B coorBerctBun ¢ deaepanbHbIM T'OCYHAPCTBEHHBIM
oOpa3oBaTeJIbHBIM  CTaHIAPTOM  OCHOBHOTO  OOIIIEero
oOpa3oBaHusI  MaTeMaTUKa SBISIETCS  O0s3aTEIIbHBIM



OpeJIMEeTOM Ha JaHHOM YpoOBHe oOpazoBaHusi. B 7—9
KJIaccaxX y4eOHbId mpeameT «MartemMaTuka» TpaaulliOHHO
U3yYaeTcsi B paMKax CIHCAYIOIIUX YYEOHBIX KYypCOB:
«AnreOpa» (BKJIrOYasi 3JE€MEHTbl CTAaTUCTUKU U TEOPHUH
BepositTHOcTeN) u «l'eomerpusi». Hacrosiie nporpamMmmoit
BBOJIUTCSI CAMOCTOSITEJIbHBIN yueOHbIN Kypc «BeposTHoCTh
U CTATUCTHUKA».

Hacrosmen IporpaMmMou IpeayCcMaTpuBaeTCs
BBIJICJICHHE B yY€OHOM IUIaHE HA U3YUYCHUE MAaTEMAaTHKH B B
7—9 kiaccax 6 y4yeOHBIX 4YacOB B HEAECIIO B TEUYCHUE
KaXkJ10T0 rojia o0yuyeHus,Bcero 612 yyeOGHbBIX 4acoB.

Temaruueckoe IUIAaHUPOBAHHUE YYEOHBIX KYpPCOB U
pEKOMEHAyeMOEe pacHpeneieHue y4eOHOro BPEMEHM JUIs
U3YUYEHUS OTAECIbHBIX TEM, MPEUIOKEHHbIE B HACTOSIIEN
nporpaMMme, HaJIO paccMaTpuBaTh KaK IIPUMEPHBIE
OPHUEHTHUPHI B IIOMOIIb COCTAaBUTEIIO0 aBTOPCKON padoueit
OporpaMMbl U TIPEXKJE BCEro y4YHTeIro. ABTOp padoueit
OporpaMMbl  BIIpaB€  yYBEJIWYWTh WJIM  YMEHBIIUTH
OPENJIOKEHHOE YHCIIO YYEOHBIX YacOB Ha TEeMY, YTOOBI
YyIIIyOUThCS B TEeMaTUKy, Oojlee 3auHTEpPECOBaBIIYIO
YYEHUKOB, WM HaNpaBUTh YCWIHUA Ha MPEOHOJICHUE
3aTpyAHEHUU. Jomnyctumo TaKXe JIOKaAJIBHOE
nepepacnpeicicHue u IepecTaHOBKa 3JIEMEHTOB
COZEp>KaHUsI BHYTpM JaHHoOro kiacca. KomanuecTBo
OPOBEPOYHBIX PAOOT (TEMATUUYECKUN U UTOTOBBINA KOHTPOJIb
KayecTBa YCBOEHHUsI y4yeOHOro wmarepuana) U HUX THUII
(caMocTOsITeNbHBIE M KOHTPOJIbHBIE pPAaOOThI, TECTHI)
OCTaIOTCS Ha yCMOTpeHHe yuuTes. Takke yduTesb BIIpaBe
YBEJIWYUTh WJIM YMEHBIIUTh YHCJIO Y4YeOHBIX YacoB,
orBenéHHbIX B [IpumepHoii paGoueill mnporpamme Ha
o0o01IeHne, TOBTOPEHUE, CHUCTEeMaTH3alUuI0 3HAHUN
oOyyaromuxcsi. EIMHCTBEHHBIM, HO NPUHLUUIHWAIHLHO
BQXXHBIM KPUTEPUEM, SIBJISETCS IOCTUKEHUE PE3YJIbTAaTOB
00y4eHHs, YKa3aHHBIX B HACTOSIEH IporpaMMme.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
IIPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHHUS

OcBoeHue ydyeOHOro mnpeamera «MareMaTuka» JIOJKHO
oOecrieuynBaTh JJOCTUKEHHE HA YPOBHE OCHOBHOTO OOIIETO
0o0pa30oBaHUs CIEAYIOMUX JIMYHOCTHBIX, METAIPEIMETHBIX

U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:!
JIMYHOCTHBIE PE3VJIbTATHI

JImgyHOCTHBIE  pe3yJIbTaTbl  OCBOECHHS  OPOrpPaMMbI
yueOHoro npeamera «MaremaTuka XapaKTepPHU3YyHOTCs:

HanI/IOTI/I‘ICCKOC BOCIIMTaHUC:

MPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSLIEMY
pOCCHUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K
JOCTHUYKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUNMCKOM
MaTe€MaTU4YE€CKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JTOCTMO>KEHHUN B APYTUX HAyKaX U NpUKIagHbIX chepax.

['pask1aHCKOE M JTyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUTO oOs13aHHOCTEH
rpakJaHuHaA U peajin3aliiy ero IpaB, IPeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAax (yHKIIMOHUpPOBAHUA
Pa3IUYIHBIX CTPYKTYD, SIBIICHUH, IpoHeIyp
rpakJaHcKoro oomiectBa (BbIOOPHI, ONPOCHI U TIp.);
FOTOBHOCTBIO K OOCYXJEHHUIO »STHYECKHUX IIpoOJIeM,
CBSI3aHHBIX C MPAKTHYECCKUM IIPUMEHEHHUEM HOCTHKCHUI
HayKH, OCO3HAaHHEM Ba)XXHOCTH MOPAJIbHO-dTUUYECKUX
OPUHIIUIIOB B JIESITSIIFHOCTH YYEHOTO.

Tpynosoe Bocnuranue:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUH
NPAKTUYECKUX 3alad MaTEMAaTUYECKON HaIlpaBJICHHOCTH,
OCO3HAHHEM BaXKHOCTHU MAaTE€MaTHYECKOTO 0O0pa3oBaHUs Ha
TMPOTSIKEHUN Bcel JKHU3HU TII1s1 yCHEeHOU

npodeccruoHaIbHOU AEATENBHOCTH u pa3BUTHEM
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HEOOXO/MMBIX YMEHHH, OCO3HAaHHBIM  BBIOOPOM H
HNOCTPOCHUEM HHJIUBUAYAJTHLHOU TPACKTOPHUHU OOpa30oBaHUS
U JKU3HCHHBIX IUUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB H
OOIIIECTBEHHBIX MOTPEOHOCTEH.

OCTeTUYECKOE BOCIIMTAHHE:

CIIOCOOHOCTHIO K 3MOIMOHAJILHOMY M 3CTETHUYECKOMY
BOCOPUSITUIO  MaTeMaTHYEeCKUX  OOBEKTOB,  3ajad,
pelueHum, paccyXaeHui; YMEHUIO BUIETH
MAaTEMATHYECKHUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

HeHHOCTI/I Hay4HOI'O ITO3HAHUA:

OpHUEHTALlUEN B JAEITEJIBHOCTH HAa COBPEMEHHYIO
CUCTEMY Hay4HbIX MpeJACTaBJI€HUU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PpPa3BUTHUSA YEJIOBEKA, IIPUPOABI U
oOmiecTBa, MOHMMAaHHUEM MaTEMaTUYECKOM HayKHd Kak
ceppl 4YeIOBEUECKOM JESITEJIBHOCTH, JTanoB €€
pa3BUTHSA U 3HAYUMOCTHU JJIs1 Pa3BUTHUs LMBUIN3ALIUH;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKHM W MaTeMaTH4YE€CKOU
KYyJBbTYPON Kak CpPE€ACTBOM IIO3HAHUS MHpPAa; OBJIAICHUEM
IIPOCTEUIINMHU HaBBIKAMHU HCCIIEA0BAaTEIbCKOU
eI TEIIbHOCTH.

dusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIBTYPHI 3[J0POBbsI U
HMOLMOHAIBHOTO OJIarOMOTYYHs:

TOTOBHOCTBHIO MNPUMEHSITh MAaT€MAaTHYECKUE 3HAHUS B
MHTEpEeCcax CBOEr0 3J0POBbsl, BEJICHUs 3/I0pOBOro oOpasza
)KU3HU (310pOBO€ MNUTAHHUE, COAJTaHCHUPOBAHHBIA PEXKUM
3aHSTUU U OTJIbIXA, peryJiisipHas (pu3ndecKkast akTUBHOCTH);
c(popMHUPOBAHHOCTHIO HaBbIKa pedIEeKCUH, TIPU3HAHUEM
CBOETO MpaBa Ha OMMOKY M TakKOro K€ mpaBa APYroro
4eJ0BEKa.

DKOJOTHYECKOE BOCIIUTAHUE:

OpI/IeHTaI_II/Ieﬁ Ha IIPUMCHCHUC MaATEMATHUIYCCKHUX
3HAHUH JJIsT pCHICHUA 3a1a4 B obiacTu COXPaHHOCTHU
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OKpYy>Karoliel cpeapl, IUIAaHUPOBAHUSI MOCTYNKOB WU
OLICHKH MX BO3MOKHBIX ITOCJIEJACTBHUU JJIs1 OKpPY Karolen
cpensbl; OCO3HAaHUEM rJI00aIbHOTO XapakTepa
9KOJIOTUYECKUX NPOOJIEM U MyTeH UX pelICHUsI.

JImgHOCTHEIE PE3YIBTATEI, O6eCHC‘II/IBaIOHII/IC ajalTanuro 06yqa}omeroc;1 K
HU3MCHAOIIUMCS YCJIOBUAM COHH&J’IBHOﬁ u HpHpOI{HOfI CpCabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX
HEOMNpeaeJIEHHOCTH, MOBBILLICHUIO YPOBHS cBoeH
KOMIIETEHTHOCTH Ye€pe3 MNPAKTUYECKYIO JI€SITEIbHOCTb, B
TOM 4YHCJIe YMEHUE YUYUTHCS y JAPYTUX JTIOAEH, IpUoOpeTaTh
B COBMECTHOM O€sT€JIbHOCTH HOBBIC 3HAHUs, HABBIKU U
KOMIIETEHIIUU W3 OIbITA APYTHUX;

HEOOXOJIMMOCTBIO B (DOPMHUPOBAHUMU HOBBIX 3HAHUU, B
TOM 4ncie GOopMyJIMpPOBaTh UAEH, MOHITUSI, TUIIOTE3bI 00
00BEKTaX W SBJICHHUSAX, B TOM YHCJIE paHEe HE HU3BECTHBHIX,
Ooco3HaBaTh  JAe(UIMTBI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEN, IJIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyalHIO,
BOCOHPUHHUMATh CTPECCOBYIO CHTYyallMIO KaK BBI30B,
TpeOyoMil KOHTPMEP, KOPPEKTUPOBATH IIPUHUMAaEMBbIE
peuieHuss U aeucTtBus, (GopMyJIMPOBATh U OILIEHUBATH
PHUCKH M TTOCIIEACTBUSA, POPMUPOBATH OITBIT.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble  pe3yJbTaTbl OCBOEHHUS NPOrpaMMBbI
yueOHOro mpeamera «MaTemMaTuka» XapaKTepHU3YyHOTCS

OBIaJIE€HUEM VHUBEPCAIbHbIMU nO3HABAMEbHBIMU
oelicmeusimu, VHUBEPCANbHIMU KOMMYHUKAMUGHbIMU
oelicmeusimu u VHUBEPCANbHLIMU peyIamueHbIMU
oelcmeusimu.

1) Yuusepcanvhole nosznaeameibHble oeticmeust

obecnevusarom d)op/vzupoeal-me 6az06b1x KOCHUMUBHbIX
npoyeccoe 06)/’-[6”01/{/[1/[)60}1 (oceoeHue Memooo8 NO3HAHUSL
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OKpYIHCAIOWe20 mupa, npumeneHue JIO2UYECKUX,
uccnedo8amenbCKux — onepayuil, — ymewuii ~ pabomams ¢
ungpopmayueti).

basoBrle nornyeckue IeUCTBUSA:

— BBIBJATH UM XapaKTEpU30BaThb  CYLICCTBEHHBIE
IIPU3HAKHU MAaTEMaTHYECKUX OOBEKTOB, NOHATHH,
OTHOIIECHUM MEXIY OOHATUSIMH;  (HOPMYJIUPOBATH
OIIPpENCICHUs IIOHATHUI; YCTAaHABJIIMBATh CYIICCTBEHHBIN
MpU3HAK KJIacCU(PUKAIIUM, OCHOBAHUs Ui OOOOLIECHUs U
CpaBHEHUs, KPUTEPHUHU IIPOBOAUMOIO aHAJIN3A;

—  BOCHpPUHHUMATh, GOPMYJIUPOBATH U NMPEOOPA30BLIBATH
CY’KJICHUS: YTBEPAUTEIBHBIE U OTPULIATEIIbHBIC, €IMHUYHBIC,
YacTHBIE U OOII1E; YCIOBHBIE;

—  BBIABJIATH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TIPOTHBOpEYUsi B (dakrax, HJaHHBIX,
HAOJIONEHUSIX U YTBEPXKIACHUSIX; IIpejlaraTb KpUTEpUHU
JJIs1 BBISIBJIEHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEYNM;

—  JeJaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH,

JACAYKTHUBHBIX %1 HNHIAYKTUBHBIX YMOBaKHIOquPlﬁ,
YMO3aKJIOYEHUN 10 aHAJIOTHUH;

—  pa3bupath JI0Ka3aTenbCTBa MaTE€eMaTUYECKUX
YTBEPKJIAEHUNH (IpsSIMbIE W OT IPOTHUBHOIO), IPOBOJUTH
CaMOCTOSITEIIBHO HECJIOXKHBIE JI0Ka3aTeIbCTBA

MaTeMaTHYeCKHUX (PaKkTOB, BBICTPAMBATh apPTryMEHTAIUIO,
NPUBOAUTE TMIPUMEPHI U KOHTPHPHUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE pacCy KJIEHUS;

— BbIOWpaTh cnoco0 pemieHuss ydeOHOM  3amgauyu
(cpaBHUBaTh HECKOJIBKO BapHAaHTOB pEILICHUs, BBIOMpATH
HauoOoJiee MNOAXOsIImUi ¢  y4€TOM  CaMOCTOSITEIIBHO
BBIJI€JI€HHBIX KPUTEPHUEB).

basoBble uccaenoBaTenbCKue IEHCTBUS:

—  HCHOJb30BaThb BOIPOCHI KaK HCCJIENOBATEIbCKUN
UHCTPYMEHT  IIO3HAHUA,; (opmynupoBaTth  BOHOPOCHI,
11



(pukcupyrole mpoTUBOpeUre, NpoodIieMy, CAMOCTOSITESIIBHO
YCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBAaTh CBOIO IIO3UIIMIO, MHCHUE;

— TIIPOBOJIUTH MO CaMOCTOSITEJIbBHO COCTaBJICHHOMY
IJIaHy HECJIOXKHBIH YKCIIEPUMEHT, HEOOJILIITOE UCCIICIOBAHUE
IO YCTAHOBJIEHHUIO OCOOEHHOCTEH  MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OOBEKTOB MEXKIy COOOi;

— caMoOCTOsATENIbHO (QOpPMYJIUpPOBaATH OOOOIIECHUS U
BBIBOJBI TI0 pe3yJibTaTaM NOPOBEJAEHHOTO HAaOJIIOJICHUS,
WCCJICJIOBAHUSI, OICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BBIBOJOB U 0000 IIICHUI;

—  IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoIlecca, a
TaK>Ke BBIJIBUTATh MPEIITOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ unhopmanuei:

—  BBIBJATH  HEJOCTATOYHOCTh U  HU30BITOUYHOCTH
nHOpMaIUM, JaHHBIX, HEOOXOAMMBIX Ui pELISHUs
3ajJ1a4u;

—  BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U
WHTEPIPETUPOBATh HHPOPMALIMIO pa3IMUHBIX BUJOB U (hopM
MpeACTaBIICHUS,

— BbIOWpaTh GOpMy IIpeJICTaBI€HUs HHPOpMaLuu U
WJLTFOCTPHUPOBATH pelaeMbie 3a1a4u cxemaMmu,
JauarpaMMamu, MHOM rpaduKoi U X KOMOWHAILHUSIMU;

—  OLIEHUBaTh HAJAEKHOCTH MH(POPMAIIUHU 1O KPUTEPHUSIM,
MPEIIOKEHHBIM ~ yYHTEJIeM WIH  COOPMYIIMPOBAHHBIM
CaMOCTOSITEJIBHO.

2) Vnueepcanvnvlie KOMMyHUKamueHbvle Oelicmsus
obecneuugarom chopmupo8anHoCmy COYUAIbHBIX HABLIKOG
00yUaroWuUxcs.

Oouienue:

— BOCOpUHUMATh U (POpMYyJIHPOBATh CY>KJIEHUS B

COOTBETCTBHUMU C YCJIOBUSIMH HW MLOCIAIMHU 06II_ICHI/I$I; SACHO,
12



TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX U
IMMCbMEHHBIX TEKCTaX, JIaBaTh MOSCHECHUS MO X0y PEILICHUs
337241, KOMMEHTUPOBATh MOJIyYCHHBIN Pe3yJbTaT;

— B XOJIe 00CY>XII€HUs 3a71aBaTh BOIIPOCHI IO CYIIECTBY
o0cyxnaeMoi Tembl, NOpoOJIEeMBI, pellaeMoil 3ajia4du,
BBICKA3bIBAaTh WJICH, HAICJICHHBIC Ha MOHWCK PELICHUS;
CONOCTABJISAITH CBOU CYXXICHHUS C CYXXICHUSIMU JIPYTUX
YYaCTHUKOB JIMAJIOTa, OOHAPY>XUBATh pPa3jINdHe U CXOICTBO
NO3ULIMH; B KOpPpeKkTHOW ¢dopme dopmyamupoBaTh
pa3HoTJIacusi, CBOU BO3PaKCHUS;

— TIPEJCTAaBISITH  PE3yJbTaThl  pEUICHHUs  3aJlayd,
DKCIIEPUMEHTA, HCCIIEIOBAaHUS, MPOCKTa; CaMOCTOSITEIILHO
BbIOMpaTh ¢GopMaTr BBICTYIUICHHS C Yy4Y€TOM  3ajad
MPEe3eHTAlNH U OCOOCHHOCTEH ayIMTOPHH.

COpr,Z[HI/I‘ICCTBO .

— MNOHMMAaThb M  HCHOJIB30BaTh  I[IPEHUMYIIECTBA
KOMaHJAHOM M WHJIWBUAYAJIBbHOM pabOThI IpPHU pPEUICHUU
yueOHBIX MaTeMaTHYEeCKUX 3ajiady;

— DOpUHUMATh  1IeJIb  COBMECTHOW  JIESITEIILHOCTH,
IJIAaHUPOBATH OpraHU3alHI0 COBMECTHOM paboThl,
pacrnpeniessiTb BUAbI paldoOT, JIOTroBapuBaThCS, OOCYXIaTh
mpollecc M pe3yiabpTar padoThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOJICH;

— ydyacTBOBaTb B TIpyHIoBbIX ¢opMax  pabOThI
(oOcyxkneHusi, OOMEH MHEHHUSIMH, MO3TOBBI€ IITYPMBbI U JIP.);
BBIIOJIHATH CBOIO 4YacTh pabOThl U KOOPJIMHUPOBATH CBOU
JICUCTBUSI C JAPYTMMH WICHAMH KOMAaHIbBI, OIICHWBATH
Ka4eCTBO CBOEro BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYyJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJAECHCTBHUS.

3) Yuusepcanvnvie pecynamuenuie oelicmaus obecneuusarom
Gdopmuposanue cmMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JUYHOCU.

Camoopranuzanus:
13



— CaMOCTOSITEIbHO  COCTAaBJISITh  IUIAH,  aJITOPUTM
peuieHusi 3agauu (WJIM €ro 4YacTh), BBIOMpaATh CIOCOO
peuIeHusT ¢ y4ETOM UMEKOIIUX CSI PECYPCOB U COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEUICHUN ¢ Y4ETOM HOBOW MH(pOPMAIHUH.

CaMOKOHTpOJIb:

— BJIAJAETH CIIOCOO0AMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mpoliecca U pe3yJibTaTa pelieHUs MaTeMaTHIeCKOW 3a1a4H;

— TIPEABUIETH TPYJAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH
pU PEIISHUH 3a/1a9U, BHOCUTH KOPPEKTUBHI B JICSITEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAWJICHHBIX ONINOOK,
BBISIBICHHBIX TPYIHOCTEIH;

— OILICHUBAaTh COOTBETCTBUE peE3yJibTaTa ACSTEIbHOCTH
MMOCTAaBJIECHHONW 1€JIM U YCJIOBUSIM, OOBSICHSITH HPUUYHUHBI
JOCTUXKEHUSI UM HEIOCTUXKEHUS 111U, HAaXOJUTh OIIIHNOKY,
J1aBaTh OLICHKY NPUOOPETEHHOMY OMBITY.

[TPEAMETHBIE PE3VJIbTATDI

IlpenmerHbie  pe3ynbTrarbl  ocBOoeHUsA  lIpumepHou
paboueil mporpaMMbl MO MaTe€MaTHKE IPEACTaBJIEHBI IO
rogaM oOy4YeHHs B CJICAYIOIIMX paszjeiiax NporpaMmbl B
paMKax OTIEIbHBIX KYpPCOB: «AJrebpay», «l'eomerpus»,
«BeposATHOCTb U CTATUCTHKA».

Pa3zBuTne mnorndyeckux MNpeAcTaBICHUII U HaBBIKOB
JIOTUYECKOTOMBIIIJIEHUSI OCYIIECTBIISIETCSI HA IPOTSI)KEHUU
BCEX JIeT OOydYeHHsI B OCHOBHOM IIIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. Ilpenmnosnaraercs, 4Tro BBIITYCKHHUK
OCHOBHOM MIKOJBI CMOKET CTPOUTH BBICKa3bIBAaHUSI U
OTpUIIaHUSI BbICKa3bIBAaHUM, pacrio3HaBaTh UCTUHHBIE U
JIOKHBIE  BBICKA3bIBaHWsI, NOPHUBOJAUTH NOPUMEPHI H
KOHTPIPHUMEPHI, OBJAJE€E€T MNOHSTUSIMHU: OIIpE/eJICHHUE,
aKcuoMma, TeopeMa, J0Ka3aTeJIbCTBO — MW HAy4HUTCs
HUCIIOJIB30BAaTh WX NOPH BBIINOJIHEHUH YYEOHBIX WU
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BHey‘I€6HBIX 3aJa4.
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PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7 - 9 KNIACCBI (ID 2224554)

MOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBISETCS OJHHM W3 OMOPHBIX KYPCOB OCHOBHOTO
obmiero oOpa3zoBaHMs: OHAa OOECIEYMBAECT M3YyYCHHE JAPYIHX
AUCHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOTO, TaK MW T'yMAaHUTApPHOI'O
IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO ISl IIPOJIOJHKEHUST 00pa30BaHUs U B
NOBCEHECBHOM kM3HH. Pa3ButHe Yy 0OOydyaromMxcsi Hay4YHbBIX
HpeI[CTaBJleHI/If/'I O MPOUCXOXKIACHUHN H CYIIHOCTHU anre6pa1/1qec1<1/1x
a0CTpaKIui, crioco0e OTPaKEHU MATEMAaTHUYECKON HAYKOU SIBICHUIN 1
OpoIecCOB B TpupoAe U OoOmecTBE, pOJIUM MaTeMaTHYECKOTO
MOJICIIMPOBAHKsI B HAYYHOM TIO3HAHWUM M B NPAKTUKE CIOCOOCTBYET
(GOpPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS W KA4yeCTB MBIILICHHUS,
HEOOXOUMBIX IS aJanTaldd B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
N3yuyenne anreOpbl oOecreunBaeT pa3BUTHE YMEHMsI HaOIOIaTh,
CpaBHUBaTbh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU
MBILIJIEHHSI, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEICTBUS U BBIBO/BI, (OPMYINPOBATh YTBepKIeHusA. OcBOeHHE Kypca
anreOpsl  oOecrieuynBaeT  pPa3BUTHE  JIOTHYECKOTO  MBIIUICHUS
0o0yJaroIuXcsi: OHM HCIONb3YIOT JEAYKTUBHBIE M WHIYKTUBHBIE
paccyxaeHus, 0000LIeHe M KOHKpETH3alio, abCcTparupoBaHuE U
anajoruto. OOyueHue anreOpe MpeanosiaracT 3HAYUTEIbHBIA O00BEM
CaMOCTOSITEITbHON JeSITeTbHOCTH 00yJaroIuXCs, MO3TOMY
CaMOCTOSITENIFHOE ~ pelleHHe  3ajJad  sBIsETCS  peaju3aluent
JeSITeIbHOCTHOTO MPUHIINIIA O0YUYEHUSI.

B crpykType mnporpammbl ydeOHOro Kypca «AusreOpay ans
OCHOBHOTO 00IIero oOpa3oBaHWS OCHOBHOE MECTO 3aHMMAIOT
coJiepKaTelbHO-METOJUYECKUe JUHUM: «Yucna W BBIYHCICHUSN»,
«Anrebpanueckue BBIpOKEHHs», «YpaBHEHHS M HEPaBEHCTBa,
«DyHkuuny. Kaxaas U3 3TUX comepikKaTellbHO-METOIMYECKUX JIMHUH
pa3BHBaeTCs Ha IPOTSDKEHMM TPEX JIET U3Y4YEHHs  Kypcea,
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B3aMMOJICHCTBYS C IPYTUMH €T0 JUHHUAME. B xo/1e n3yueHus: yaeOHOTO
Kypca  OOydYalImUMCS  TPHUXOAUTCA  JIOTHUECKH  PACCYXKIATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3W ¢ 3TUM B
nporpaMMy yueOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE
OCHOBBI JIOTHIKH, TMPEJCTAaBICHHBIE BO BCEX OCHOBHBIX paslenax
MaTEeMAaTHYECKOTO OO0pa30BaHHUS U CIIOCOOCTBYIOIIHE OBIIAJCHUIO
00y4JaroIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOIrO S3bIKA.
CopepxaTenpHOM M CTPYKTYPHOH OCOOEHHOCTHIO Y4eOHOro Kypca
«Anrebpay SBISETCS €r0 HHTCTPUPOBAHHBIN XapaKTep.

Conepxanvie TuHUNA «YWCIa M BEIYHCICHUS) CITY)KUT OCHOBOU
JUISL TATbHEHUIIero M3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
00y4aroluXcsl JIOTMYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHS
MOJIb30BATHCSl AIITOPUTMAMH, & TAKXKE MPUOOPETCHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJMMBIX JJIsI TIOBCETHEBHOM )XKM3HU. Pa3BuTHe MOHATHS
O 4HCIe Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHHs CBS3aHO C
paloHaIbHBIMU U HPPALUOHAIBHBIMH 4YHCIaMH, (OPMUPOBAHHUEM
MPEACTABICHUN O JCHCTBUTEIHLHOM 4YHCIIEC. 3aBEpIICHHUE OCBOCHUS
YUCJIOBOW JTUHUU OTHECEHO K CpeTHEMY O0IIIeMy 00pa30BaHUIO.

Cogepxanue ABYX anreOpanyecKkux JHHHUHA — «Anredpanyeckue
BBIpQXEHHUS» U «YpaBHEHUS M HEPaBEHCTBA» CIOCOOCTBYET
dbopMHUpOBaHUIO y OOydYalOIIMXCS MaTeMaTHYECKOTO  arrapara,
HEOOXOIUMOTO TSI PEeIICHUS 3a/1a9 MAaTEMATHKH, CMEXKHBIX ITPEJIMETOB
U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIIEero
oOpa3oBaHusl  yueOHBIH  Marepual  TPYNIUPYETCS  BOKPYT
palMOHANBHBIX BBIpAKEHUN. Asredpa JeMOHCTpUPYET 3HAUYEHHE
MaTEeMAaTHKU KakK s3bIKa I MTOCTPOCHUS MAaTEeMaTHYECKHX MOJICICH,
OTIMCAHUS MPOIIECCOB U SIBIIEHUH peartbHOro Mupa. B 3amaun o0yueHus
anredpe BXOAIT TaKXkKe JallbHEHIee pa3BUTHE alTOPUTMHYECKOTO
MBINUICHUS, HEOOXOJUMOTr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca
WH(OPMATUKH, W OBJIAJICHHE HABBIKAMH JCTYKTUBHBIX PACCYXICHUM.
[IpeoOpa3oBanne CHUMBOJBHBIX (OPM  CIOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUs1, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanrie QyHKIIMOHATHHO-TPaQUUECKON JIMHUY HAIICJICHO Ha
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NOJyYeHHUE OOYYArOIIMMUCS 3HAHUKW O (YHKIMSIX KaK Ba)KHEHIICH
MaTeMaTHYeCKOM  MOZENH IS ONHMCAaHUS M HUCCIEIOBaHHS
pa3HOOOpa3HBIX MPOILECCOB W SBICHHWHA B TPUPOAE W OOIIeCTBE.
W3ydenune marepuaia criocoOCTBYET pa3BUTHIO y 00YJAIOLINXCS YMEHUS
UCTIOJIB30BaTh PA3JINYHbIC BRIPA3UTEIBHBIC CPEIICTBA SI3bIKA MATEMATHKH
— CIIOBECHBIC, CHMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKJIad B
(GopMHpOBaHUE TIPEACTABICHUH O pPOJIM MAaTEMAaTUKA B Pa3BUTHU
UBWIIN3AIIH U KYJIbTYPbI

CornacHo yuyeOHOMY IIaHy B 7-9 Kilaccax M3ydaercs y4eOHBIN
Kypc «Anredpa», KOTOPBIH BKIIOYAET CIEAYIOUINE OCHOBHBIE pa3zeiibl
comepxkanus:  «Yucma W BBIUMCICHUS»,  «AnreOpanveckue
BBIpAKEHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIIUMY.
Ha m3yuenne yuebHoro xypca «Anredpa» orBoautcs 306 gacos: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIeni0).
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COJEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 00BIKHOBEHHBIE U IECATHYHBIE, IEPEXO0/1 OT OJHON (hOPMBI
3anucH pobei k npyroil. IloHsTHE palMOHAIBHOIO 4YMCIIA, 3aIUCh,
CpaBHEHHE, YIIOPSII0YMBAaHUE PALIMOHAIBHBIX YKcel. ApupMeTndeckue
JICUCTBUA C pAllMOHAJIBHBIMU 4YKCIaMu. PemieHue 3amad u3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha ApoOu.

Crenenb ¢ HaTypaJbHBIM  IIOKa3aTelIeM:  OIpPEAECICHHUE,
npeoOpa3oBaHUE BBIPAKEHUM Ha OCHOBE OIpeNesICHUs, 3aluch
00ab1ux yncen. [TpoueHTsl, 3anuCh NPOLIEHTOB B BUAE ApodU U Apodu
B BUJE IPOLECHTOB. TpH OCHOBHBIEC 33Ja4d Ha IPOLICHTHI, pELICHUE
3a/1a4 U3 peajbHON IIPAKTUKHU.

[IpumeHeHHe  NPU3HAKOB  ACIUMMOCTH,  Pa3JIOKEHUE  Ha
MHO>KHUTEJIN HATYPAJIBHBIX YHACEIL.

PeanbHble 3aBucMMOCTH, B TOM 4Mcie OpsiMas U oOpaTHas
IIPONOPLIUOHAIBHOCTH.

AuredpanyecKkmne BbIPaKeHUs

IlepemeHHBIE, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C NEPEMEHHOM.
JonycTtumMble 3HaueHus IepeMeHHbIX. [IpeacraBieHue 3aBUCHMOCTH
MEXy BelIUYMHAMU B BUAE (GopMynbl. Beruncienus no gopmynam.
[IpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH, TOXIAECTBEHHO paBHBIE
BBIpQXEHMs, IpaBWiIa MpeoOpa3oBaHUs CyYMM U MPOU3BEIEHUH,
IpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENIEHN C HATYPaAJIbHBIM I10Ka3aTeIEM.

OpnnHowienbl 1 MHOrowieHbl. CteneHb MHOrowieHa. CioxeHue,
BBIYUTAHUE, YMHOXXE€HHE MHOTOWIEHOB. MDOpMysbl COKpalEHHOTO
YMHOKEHHMS: KBaJpaT CyMMBI M KBaJpaT pazHoCcTU. PopMyIia pa3HOCTH
KBaApaToB. Pa3yioxkeHne MHOTOWICHOB Ha MHOXKHUTEIIH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, NpaBHia MpeoOpa3zoBaHUs
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YpaBHEHUS, PABHOCUJIBHOCTh YpaBHEHUI.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHMCIIO KOPHEHU
JIMHEWHOTO ypaBHEHMUS, pEIICHUE TMHEUHBIX ypaBHEeHUI. CocTaBieHue
YpPaBHEHUN 1O YCIOBHMIO 3aJadyd. PelleHne TEeKCTOBBIX 3ajad ¢
MMOMOUIBIO YPABHEHUH.

JluneliHOe ypaBHEHHE C JBYMs IEPEMEHHBIMH M €ro rpaduk.
Cucrema JBYX JIMHEHHBIX YpaBHEHUW C JABYMS IE€PEMEHHBIMHU.
Pemenne cucreM ypaBHEHMH CIOCOOOM MOJACTaHOBKH. IIpumepsl
pelIeHNs TEKCTOBBIX 3ajjau C IIOMOILBIO CUCTEM YpaBHEHUM.

DOyHKIUUHA

Koopaunara touku Ha npsMoi. YucaoBble NPOMEKYTKH.
Paccrosinne Mex 1y IByMsl TOUKaMH KOOPAMHATHOM MPSAMOM.

[TpstmoyronbHas cucteMa kKoopauHat, ocu Ox u Oy. Abcuucca u
OpAMHaTa TOYKM Ha KOOpAMHATHOMU Iiockoctu. ITpumepsl rpadgukos,
3aaHHbIX (opMynamMu. UTeHue rpaukoB peajbHBIX 3aBUCUMOCTEH.
[Tonstue pynkuuu. 'padux dynknun. CroiictBa Ppynkuuid. Jluneitnas
¢byukuus, e€ rpaduk. I'padux pynkunn y = [x|. 'paduueckoe penienue
JIMHENHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPAaBHEHUM.

8 KJIACC

Yucsia v BLIYUCICHUSA

KBanparssiii kopens u3 uucna. Ilonsarue o0 uppanroHanbHOM
yucie. JleciTuunble MpUOIMKeHUs UPPaLMOHATIBHBIX ynces. CBOHCTBa
apu(QMeTUYeCKUX KBAJpaTHBIX KOpHEH M MX NPHUMEHEHUE K
npeoOpa3oBaHUIO  YHUCIOBBIX  BBIDAKEHHMH M BBIYMCICHMSM.
JlelicTBUTENbHBIC YHCIIA.

Crenenb ¢ nenbIM IokasareneM M e€ cpoiicTBa. CraHnapTHas
3aMnMch Yuca.

Anrebpanueckue BhIpaxKeHHs AJiredpanyeckue BbIPaKeHUs1

KBaapatHbIi TpEXUIEH, Pa3I0KEeHHE KBAAPATHOIO TPEXUIICHA Ha
MHOKUTEH.

Anrebpanyeckas apoos. OCHOBHOE CBONCTBO aireOpamveckoit
npodu. CrnoxeHue, BBIMUTaHUE, YMHOKEHHE, JIeIeHNE aaredpandecKux
npoOeit. PaninoHanbHbIE BRIpOXKCHHS U UX TPEe0Opa3OBaHHE.
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VYpaBHEHUs U HEPABEHCTBA Y PABHEHHUS U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHHWH, CBOASUIUMXCS K
JUHEWHBIM M KBaApaTHbIM. llpocreiimue apoOHO-panMoOHaIbHBIE
YPaBHEHHS.

['paduueckass  uHTEpHpeTanus  ypaBHEHHH C  JIByMs
IIEPEMEHHBIMM W CUCTEM JIMHEWHBIX ypaBHEHHH C  JByMs
nepeMeHHbIMU. [IpuMepsl peleHns: CUCTEM HEIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBsle HepaBeHCTBA U UX cBoWcTBa. HepaBeHCTBO ¢ ogHOM
IIepEMEHHOM. PaBHOCHIIBHOCTh HEPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
onHON mnepemeHHOW. CuCTEMBl JMHEMHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM.

Oynkimy OyHKIUH

[Tonsatne ¢ynkuuu. OOMACTh OMNMpENeNeHUs] W MHOMKECTBO
3HaueHu# GpyHkuu. CrocoOsl 3a1anus QyHKIUH.

I'padux Qynkiuu. YteHne CBOUCTB QyHKIUHU MO €€ rpaduky.
[Tpumeps! rpadukoB GYHKLIUH, OTPAKAIOLINX pealIbHbIE IPOLECCHI.

OyHKINH, OTIHCHIBAIOIIHE IPSIMYIO u oOpaTHyt0
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUN y = x2, y =
x3, y = \x, y=|x|. ['padudeckoe pelicHHEC YpaBHEHHIl M CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciaa 1 BLIYHCTICHUS

PanmonaneHble 4yKciia, UppalMOHAIbHBIE YHCIIA, KOHEYHbIE W
OCCKOHEUYHBIC JIeCATUYHBIE JpoOU. MHOXKECTBO JEHCTBUTEIbHBIX
Yquce, ACHCTBUTEIbHBIC YUCIa KaKk OECKOHEUHBIE IECATUYHBIE TPOOH.
B3aumMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHUe NeHCTBUTENBHBIX YUCEI, apu(MeTHIeCKUe NeHCTBUS
C JEUCTBUTENHEHBIMHU YHCIIaMH.

Pa3zmepsl OOBEKTOB OKPYKAIOIIETO MHpPA, JIATEILHOCTH
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IIPOLIECCOB B OKPYKAIOLIEM MUDE.

[TpuOnmx€HHOE 3HAYEHHE BEJIMYMHBI, TOUHOCTh MPUOIMKEHHUSL.
Oxpyrnenune uyncen. [Ipuknuaka u olieHKa pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHus1 1 HEPABEHCTBA

JIuneliHoe ypaBHeHMeE. PerieHue ypaBHEHMM, CBOIAIIUXCSA K
JIMHEVHBIM.

KBanpartHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIUXCA K
KBaZpaTHbIM. bukBagpatHoe ypaBHeHue. llpumepsl pemeHus
YpaBHCHUM TPETbE W UYETBEPTOM CTENEHEN pa3JI0KEHUEM HaA
MHOHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX — ypaBHEeHUH.  Pemienue
TEKCTOBBIX 3aj1ay aJire0panvyeckuM METOIOM.

VYpaBHeHUe ¢ JBYMsI NEpeMEHHBIMH U ero rpaduk. Pemenne
CUCTEM JIBYX JIMHEHHBIX YPABHEHUH C IBYMs IIEpEMEHHBbIMU. Pernienue
CUCTEM JIBYX YpPaBHEHHUH, OJHO U3 KOTODPBIX JIMHEHHOE, a Jpyroe —
BTOpOH cTenenu. ['paduyeckas nHTepnpeTalys CUCTEMbI YpaBHEHUII ¢
JBYMsI IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pelenue IMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOu. Pemenne
CHUCTEM JIMHEHHBIX HEPAaBEHCTB C OJHOW mepeMeHHOW. KBagparHsle
HepaBeHCTBA. ['paduyeckass MHTEpIpeTalys HEPaBEHCTB M CHUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

OyHkin OyHKUUA

KBanpatnunas ¢yHkuus, e€ rpagux u cpoiictBa. Ilapabona,
KOOpJMHATHI BEPIIMHBI 1apaboJibl, 0Cb CHMMETPUU MapadoJIbl.

I'paduku Gyskmmit: y =kx, y=kx +b, y=k/x, y=x3, y=x, y
= |x|,, m ux cBoiicTBa.

YuciioBele OCJIEI0BATEIILHOCTH Yuciaosbie
M0CJIeI0BATEIbHOCTH U MPOrpeccum
Ilousatue YHCJIOBOU OCJIENOBATEILHOCTH. 3amanne

MOCJIEIOBATEILHOCTH PEKYPPEHTHON Gdopmynoil U GopMysoi n-To
YJIeHa.

Apudmerndeckas u reomeTpuueckas nporpeccuu. Dopmynsl n-
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ro uieHa apu(MeTHYecKol M TeOMETPUYECKOW MPOTrpecCcHuid, CyMMBbl
MEPBBIX 71 YWICHOB.

N3o0pakeHre WICHOB apu(PMETHYSCKON U TeOMETPHYECKOM
MPOTPECCUl TOYKaMH HAa KOOPJIWHATHOM IUIOCKOCTH. JIMHEWHBIA U
3KCHOHEHIMAIBHBINA POCT. CII0KHBIE TPOLICHTBHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA
IMPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO
Kypca «Anredpay XapakTepu3yrTCs:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCHUCKOM
MaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSIM POCCUMCKHX
MaTeMaTUKOB U POCCHIICKOM  MaTeMaTH4ecKOHW  IIKOJbI, K
UCTIOJIb30BAHUIO ITUX JOCTHIKCHHWH B JPYrUX HayKaxX M MPHKJIAIHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA U
peaM3anyu ero mpas, MPEJACTABICHUEM O MaTeMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHMS  PA3JIMYHBIX CTPYKTYp, SBJICHHMA, MPOIEIYP
TpaXkAaHCKOTo 00IIecTBa (HAIpUMep, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO ITHYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTKEHUH HayKH, OCO3HAHHUEM BaXHOCTH MOPATHHO-
ATUYECKUX NPHUHIIUAIIOB B ICATEIHLHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE yYacTHUE B PEIICHUU MPAKTHUUECKUX
3aJa4 MaTeMaTHYeCKOW HaIpaBIEHHOCTH, OCO3HAHWEM BaXHOCTH
MaTeMaTHYECKOTO OOpa3oBaHUS Ha MPOTSHKCHWH BCEH SKH3HU IS
ycrmemHo  mpodecCHOHANBbHOW — ACSITENbHOCTH W Pa3BUTHEM
HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM
WHMBUIYAILHON TpaeKTOpuu OoOpa3oBaHMs W KM3HEHHBIX ILIAHOB C
y4ETOM JIMIHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHATBHOMY M ICTETUYECKOMY

BOCIIPUATHUIO  MAaTeMaTH4YECKMX  OOBEKTOB,  3aJay,  pelICHUH,
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paccyXJIeHHi, YMEHHUIO BUJIETh MATEeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTALlME B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY
HAY4YHBIX IPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
YelIoBeKa, MPUPOJIBI U 00IIECTBA, TOHUMAHUEM MaTeMaTHIeCKON HAYKH
Kak cepbl 4YeIOBEYECKON [EesATENbHOCTH, ATAaloB €€ pa3BUTHSI U
3HAUUMOCTU JUIsI Pa3BUTUSA LMBWIW3ALUUHU, OBJIAJEHUEM SA3BIKOM
MaTEMaTUKH M MaTeMAaTHUYECKOW KYJIbTYpOH Kak CPEACTBOM IO3HAHUS
MHpa, OBJAJACHUEM MPOCTCHIIMMH HaBBIKAMH HCCIEI0BATEIbCKOMN
JIeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI
3I0POBbSI M IMOLMOHAJIBHOIO 0JIATOTIOTYYHS:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTUUECKHE 3HAHUSI B MHTEpEcax
CBOETO 3[I0pOBBS, BEIACHHUS 3I0pOBOr0 oOpas3a >XHU3HU (370pOBOE
nuTaHue, cOATAHCUPOBAHHBIM PEXXUM 3aHATUN U OTAbIXA, PETyIsApHas
¢uznueckas aKTUBHOCTbH), C(QOPMUPOBAHHOCTHIO HaBbIKa pediekcuu,
MPU3HAHUEM CBOETO IMpaBa HA OMIMOKY M TAaKOTO K€ IMpaBa JPYroro
YEJIOBEKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIlME Ha TPUMEHEHHWE MaTEeMaTUYeCKHX 3HAHUW JUIs
pemeHusi 3agad B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpebl,
MJIAaHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1
OKpYXarollled  Cpelnbl, OCO3HAaHMEM TJI00ATBbHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIEM U ITyTeH UX PEIICHHUS;

8) ajanranus K U3MEHAKIIMMCS YCJOBHSM COLHUAJIBHOH U
NPUPOIHOH Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEOIPEAEIIEHHOCTH,
MOBBIINICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
NeATeTbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCS Y JPYTuX JIIOJICH,
nproOpeTaTh B COBMECTHOU JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OMbITA APYTHX;

HE00XO0UMOCTBIO B ((OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM UHCIIE
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dbopMyITUPOBATh UCH, TOHSITHS, TUTIOTE3bI 00 00BEKTaX U SIBICHUSX, B
TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEHHBIX
3HAaHWI U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHC;

CHOCOOHOCTHIO 0CO3HaBaTh CTPECCOBYIO CHUTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYAI[MI0 KaK BBI3OB, TPEOYIOMUi
KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC PEHICHHUS W JICHCTBUS,
(GopMyIHpOBaTh W OIICHWBATh PUCKU W MOCICICTBUS, (OPMHPOBATH
OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/1bHbIE YHMBepPCcaAJbHbIe YUeOHbIe AelicTBUSA

ba3oBble jornyeckue neicTBUA:

® BBUBIATP M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, IOHATHH, OTHOLIEHUH MEXITY
HNOHATUSIMM,  (HOPMYJIMPOBATh  OMNPEIENICHUs  IOHSITUH,
yYCTaHaBIMBATh CYLIECTBEHHBIM MPU3HAK KiIaccu(UKaIMH,
OCHOBaHHUS Uid 0000IIeHUsT W CpaBHEHHUS, KpUTEpUU
IIPOBOAMMOIO aHAJIN3a;

e BOCHOpUHUMATh, (OPMYIHPOBATH H  MPEOOpPa3OBBIBATH
CYKIECHMS: YTBEPAUTEIIBHBIE U OTPULIATENIbHBIE, EANHUYHBIE,
YaCTHBIC U 00IIHE, YCIOBHBIE;

® BBIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeuusi B (dakTax, [aHHBIX, HAOMIOMEHUIX U
YTBEPKACHUSX, TMpeasaraTb KPUTEPUU [UIsl  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH,
J€NYKTUBHBIX " MHIYKTUBHBIX YMO3aKJIFOUEHHUH,
YMO3aKJIFOYEHNUH 110 aHAJIOTUH;

e pa3dupaTh J0Ka3aTebCTBA MATEMaTHYECKUX YTBEP)KICHHUN
(mpsiMble W OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIHHO
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HECIIOKHBIE  JIOKA3aTelbCTBA MAaTEMaTHYECKUX  (PaKToB,
BBICTpAauBaTh apryMEHTAlMI0, MPUBOJIUTH IPUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;
BBIOMpATh CIOCOO pemeHus yuyeOHOH 3amaun (CpaBHHUBATH
HECKOJIbKO BapUaHTOB pELICHMs, BbIOMpaTh Hauboiee
HOAXOAAIMM € Y4ETOM CAMOCTOSITEIBHO  BBIIEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

MCIIO0JIH30BaTh BOMPOCHI KAK UCCIIEOBATEILCKUM HHCTPYMEHT
no3HaHus, (GOpPMyIUPOBATH  BOIPOCH,  (UKCHUPYIOLIUE
MPOTUBOpEUHE, MPOOIEMYy, CaMOCTOATEIbHO yCTaHABIUBATH
HCKOMOE u JIaHHOE, dbopmMupoBaThH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY TUIAHY
HECJIOKHBI DIKCIIEPUMEHT, HEOOJIBIIIOE WCCIEAOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEX1Y COOOI;

CaMOCTOSITENNbHO (POPMYITUPOBATH 0OOOIIEHHS U BBIBOJIBI 110
pe3yapTaTaM TPOBEAEHHOTO HAOMIOICHUS, UCCIEIOBAHUS,
OIICHUBATh  JOCTOBEPHOCTh TIOJYYEHHBIX PE3YJIbTATOB,
BBLIBOJIOB M O0OOIIEHHN;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKKe
BBIJIBUTaTh NPEANOJIOKEHUS O €ro pa3BUTUUM B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISBIISATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(pOpMAIIHH,
JAHHBIX, HEOOXOIMMBIX JJIsl PELIEHUs 3a]auu;

BBIOMPATH, aHaJIM3UpPOBATh, CUCTEMAaTU3UPOBATH u
MHTEPIPETUPOBATh UHPOPMAIUIO PA3IUYHbBIX BUI0B U GOpM
IIPE/ICTABIICHHS;
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BBIOMpaTh  GopMy  TpeACTaBiIeHUS  WHpoOpManuu W
WILTIOCTPUPOBATH peraemblie 3a7auu cXeMami,
IrarpaMMaMu, HHOU TpaduKoi M UX KOMOMHAIUSMH;
OLICHUBATh HAA&KHOCTh HMHGOPMAIMKM 1O  KPUTEPHSIM,
OPEUVIOKEHHBIM ~ yYUTENeM WId  C(HOPMYITHPOBAHHBIM
CaMOCTOSITEITBHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUU
C YCJIOBUSIMM M LEISAMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPA)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX M INHCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHsS IO XOJYy peIICHUs 3a/Jayd,
KOMMEHTHUPOBATh [OJIy4YCHHBII pe3yibTar;

B Xoae OOCyXJEHHS 3alaBaTh BOMPOCHI IO CYIIECTBY
oOcyx/aeMol TeMbl, MpoOJeMbl, pelaeMol 3ajaud,
BBICKA3bIBaTh HJICH, HAIlCJICHHBIE Ha TIOUCK pPELICHHUS,
COIIOCTABJISITh CBOM CYXKICHHS C CYXICHUSAMH JAPYTHX
YYaCTHHUKOB JIMAJIora, oOHapyKMBaTh Pa3IM4yMe U CXOJICTBO
No3uLIMH, B  KOpPpeKTHOH  ¢opme  dopMynupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

NPEICTaBIATh Pe3yJbTaThl PELICHNUS 3ajaul, SKCIIEPUMEHTA,
HCCJIEIOBAHMSI, IPOEKTA, CAMOCTOSATENBHO BhIOUpATh (hopMar
BBICTYIIJICHHS C YUETOM 33724 MPE3CHTAI[MH U OCOOCHHOCTEH
ayJUTOpUH;

MOHUMAaTh W HCIIONB30BaTh NPEUMYIIECTBA KOMAaHAHON W
UHAUBUAYaIbHOM  pabOTBl  NHpU  pElIeHHH  y4eOHBIX
MaTeMaTHYeCKUX 3a/]a4;

IPUHUMATDH 11€Jb COBMECTHOM JEATEeNIbHOCTH, IJIAaHUPOBATH
OpraHu3allMl0 COBMECTHOM paloOThl, paclpelessiaTh BHIbI
paboT, MOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3YNbTaT
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;
y4acTBOBaTh B IPYHNOBBIX (popmax paboThl (00CyxaeHHUs,
00MEH MHEHHMSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHITIOIHSITh
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CBOIO 4YacTh pabOThI U KOOPAWHUPOBATH CBOM JCUCTBHUS C
JIPYTMMH YICHAMU KOMAaHJbI, OIEHUBATh KA4€CTBO CBOETO
BKJIaJia B o0mIHit IPOAYKT o KpUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIE TeiicTBUS
Camoopranu3anus:
® CaMOCTOSTEIbHO COCTAaBJIATH IUJIAH, AITOPUTM PEIICHUS
3a/1auu (MJIM €r0 YacTh), BRIOUPATh CIIOCO0 pemIeHUs C yIETOM
UMEIOLINXCA PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUH C
y4€TOM HOBOU HH(OPMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:
e BJAJIETh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS ITpoIecca
U pe3y/bTaTa pelieHus MaTeMaTUYeCKOU 3a/1a4u;
® MpeABHACTHh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
peIlIeHUH 3a/1a4l, BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIEHUBaTh  COOTBETCTBHE  pe3yjbTaTa  JACSTENbHOCTH
MOCTAaBJIEHHOW €M M YCIOBUSIM, OOBSICHATH NPUYUHBI
JOCTYIKEHUS WJIM HEAOCTY)KCHHS IIeTTH, HaXOJIUTh ONIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyueHus B 7 KJjacce OOYYaIOUIUICS TMOTYYUT
CIEAYIOLIME TPEIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BLIYHCTICHUS

BeimonHsTh, co4yeTas yYCTHbIE MW MNUCBMEHHBIE TPUEMBI,
apudmeTHyecKre ACUCTBUS C PAIMOHAIBHBIMH YHCIIAMHU.

Haxonute 3HayeHWsT YUCIOBBIX BBIPAKECHUH, NPUMEHATH
pa3HOO0Opa3HbIe CIIOCOOBI M MPUEMBI BBIUUCICHUS 3HAYCHUA TPOOHBIX
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BBIPXCHHH, COIEPIKAITUX OOBIKHOBEHHBIC U JCCITHYHBIC JPOOH.

[lepexoauts OT oOnAHOW (OPMBI 3amMCH YHUCEN K JIPYroi
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA

OKpyrasaTh 4ncia.

BBINIONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYUCICHUH,
OLICHKY 3HAYEHUW YHUCJIOBBIX BBIPAXKCHHI. BBINOJHATH NEUCTBHS CO
CTENEHSIMU C HaTypaJIbHBIMU MOKa3aTENISIMU.

[IpuMeHATh NpU3HAKU IETUMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN
HaTypaJbHbIX YHCEI.

Pemath npakTHKO-OpMEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C
OTHOIIEHUEM BEJIMYMH, IIPONOPLUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTAMH, UHTEPIPETUPOBATH PE3YyJIbTAThl PELICHHUS 3a/1a4 C yU4ETOM
OTpAaHUYEHUM, CBA3aHHBIX CO CBOWCTBAMHM  pPacCMAaTPUBAEMbBIX
00BEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOIOTHIO U CHUMBOJIHKY,
IPUMEHSATH €€ B IIPOLIECCe OCBOCHMS yUeOHOT0 MaTepuana.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPOKECHHN NpPU 3aaHHBIX
3HAYCHHSX IEPEMEHHBIX.

BrimonHsaTe peobpazoBaHus 11€J0T0 BBIPAKEHUS B MHOTOWICH
MpUBEICHUEM TOJIOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

BbIONMHATE  yMHOXEHHE OJHOWIEHa Ha MHOTOWIEH U
MHOTO4WICHA Ha MHOTOWIEH, MPUMEHSITH (POPMYJIIBI KBaapaTa CyMMBI U
KBaJpaTa pa3HOCTH.

OcCyliecTBISATh Pa3oKeHHUE MHOTOWICHOB Ha MHOXHUTEIH C
MOMOIIbIO BBIHECEHUS 32 CKOOKU OOIIETr0 MHOKHUTEINSI, TPYNIUPOBKU
clIaraeMbIX, IPUMEHEHHS POPMYJI COKpPAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh mpeoOpa3oBaHUsS MHOTOYICHOB [UIsl  PEIICHUs
pa3MYHBIX 337a4 U3 MAaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PeaIbHON

MPAKTHKH.
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Hcnonb3oBaTh  CBOWCTBA  CTENEHEM C  HATypaJbHBIMU
NOKa3aTessIMH U1 IPeoOpa30BaHuUs BHIPAKCHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiars iuHEiiHbIE YpaBHEHUS C OJIHOM NEPEMEHHOM, IPUMEHSS
IIpaBuja Iepexoja OT UCXOJHOTO YPAaBHEHHUS K PABHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpumensaTs rpaguyeckue METOAbl NPU PEILICHUH JUHEHHBIX
YPaBHEHUH U UX CUCTEM.

[TonOupars mpuUMepsl Map YHCEN, SBISIOMIMXCS PEUICHUEM
JIMHENHOI0 ypaBHEHUS C IByMSI IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW IIOCKOCTH TIpaduK JIMHEHHOro
YPaBHEHHUS C IBYMs IEPEMEHHBIMH, MOJIb3YSACh I'paMKOM, IPUBOJUTH
IPUMEpPHI PEIICHUS] YPAaBHEHUS.

Pemwlate cucteMbl JBYX JIMHEHHBIX YpPAaBHEHMM C JABYMs
[EPEMEHHBIMHU, B TOM YHUCIIE IpaPUUECKH.

CocraBiATh M pelIaTh JIMHEHHOE YPAaBHEHHUE WIH CUCTEMY
JUHEHHBIX YPaBHEHMH 10 YCIOBHIO 3aJauyM, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33]1a4¥ TIOJIy4CHHBIN PE3YJIbTAT.

DOyHKIUHA

N300paxathb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIIME  3aJaHHBIM  KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBaJIbl, 3aMCHIBATh YHCIOBBIE MPOMEXKYTKH Ha anreOpandyeckom
A3BIKE.

OtmedaTs B KOOpAMHATHOM INIOCKOCTHM TOYKH IO 3aJaHHBIM
KOOpAMHATaM, CTpPOUTh Tpaduku JHUHEHHBIX ¢GyHKIUHA. CTpouTh
rpaduk QyHKIMH y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCHMOCTH
MEXly BETUUMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE, LIEHA, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBLHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumats rpaduyeckuii crnocod NpeACTaBIEHUS W aHAIU3a
UHPOpPMAlLIMK, WU3BIEKaTh W MHTEPIPETUPOBATh HHGOPMAIHMIO U3

rpadMKOB peasTbHBIX MPOIECCOB M 3aBHCUMOCTEHA.
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K xonmy oOydenus B 8 KJacce OOy4aroUMiics MOIYYUT
CJIEyIOIINE IPEIMETHBIE PE3YIIbTAThI:

Yucia ¥ BLIYMCICHHUA

Hcnonp30BaTh  HadaldbHBIE IPEACTABICHUS O MHOXECTBE
JNEHCTBUTENBHBIX YUCEI JUIsl CPABHEHUS, OKPYIJIEHUSI M BBIYMCIICHU,
n300pakaTh JCUCTBUTEIBHBIC YHCIA TOYKAMU HA KOOPIAMHATHOU
MPSIMOM.

[TpuMeHsATh NOHATHE aApUPMETUYECKOTO KBaJPATHOTO KOPHS,
HAXOJUTh KBAJpaTHbICE KOPHHU, HCIONB3YsSd TPU HEOOXOIMMOCTH
KaJIbKYJIATOD, BBIIOJHSTH IPE00Pa30BaHUs BbIPAKEHHM, COAEpKAIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OOJBIIMX M MajbIX YUCEN C IOMOILIbIO
JECATUYHBIX Ipo0ei u creneHeit uucina 10.

Auredpanyeckune BbIpaKeHUs

ITpyMEHATH OHATHE CTENIEHU C LIEJIBIM [TOKA3aTENEM, BBIIIOJIHATD
npeoOpa3oBaHUsl BBIPAKEHUHM, COJEpXKALIMX CTEHNEHH C IeJbIM
IIOKa3aTeJIEM.

BbINonHATE TOXAECTBEHHBIE NMPEoOpa3oBaHMs pallMOHAIbHBIX
BBIDQXCHUI Ha OCHOBE IpaBWJI JCHCTBMM HaJ MHOIOYICHAMH U
areOpandecKUMHU APOOSMH.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumeHsTh mpeoOpa3oBaHUs  BBIPAXKEHUM JUIsl  pellieHus
pa3IMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IIPEMETOB, U3 pealbHON
IIPAKTHKU.

YpaBHeHus1 M HEpaBEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHUSI U palMOHAJIbLHBIC
YPaBHEHHUS, CBOJSLIMECS K HUM, CUCTEMBI JABYX YPAaBHEHHMH C IBYyMs
NIEPEMEHHBIMH.

IIpoBoanTh IpOCTEWIINE HCCIEIOBAHUS YPABHEHUW U CUCTEM
YpaBHEHUH, B TOM YHCIIE C TPUMEHEHHUEM IrpaduuecKux npeacTaBiIeHu
(ycraHaBiIMBaTh, MMEET JM YpaBHEHHE WU CHCTEMa YpaBHEHUH
peLlIeHHs], €CITH UMEET, TO CKOJIBKO, U IIpoYee).

[TepexomuTs OT clIOBECHON (OPMYITHPOBKH 3amaddl K €&
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anreOpandeckord MOJENIH C TIOMOIIBIO COCTABJICHHUS YPAaBHEHUS WIH
CUCTEMBl yYpaBHEHUH, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayM IOJIy4ECHHBIN pe3yibTar.

ITpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB AJI CPABHECHMS,
OLICHKH, pELIaTh JIMHEWHbIC HEPABEHCTBA C OJHOM IEPEMEHHOW U HX
CHCTEMBI, JaBaTh IpaguuecKyl0 WILTIOCTPAIMIO MHOXECTBA PEIICHUN
HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥ UCNONB30BaTh (PYHKIMOHAIbHBIE MOHITUS U SI3bIK
(TEepMHHBI, CHMBOJIMYECKHE OOO3HAUCHHsI), ONPEACTATh 3HAYCHHE
(GYHKLUY 110 3HAYSHUIO apryMEHTa, ONPEeATh CBOMCTBA (YHKLIUH 110
e€ rpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

y =k/x, y=x2,y =x3,y = [x|, y = VX, onucsIBats cBOiicTBa
yucloBor PpyHKIMU 10 €€ TpaduKy.

K xoHny oOydenus B 9 kJacce oO0ydaroLuiics MNOIY4UT
CJIEYIOIINE IPEIMETHBIE PE3YIIbTATHI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHuBaTh u yIOPsII0YUBATh paloHaibHbIe u
VppalOHaIbHbIC YHCIA.

BeimonHATe apudmernyeckue AEHCTBHS C  pallMOHAJIbHBIMU
YHCJIaMH, CO4YeTass YCTHbIE M IUCbMEHHbIE TNPUEMBI, BBITOJIHATD
BBIUMCJIEHHS] C UPPALIMOHATIbHBIMU YHCIIAMHU.

HaxonuTte 3HaueHus CTENEHEH C LEIbIMH IOKAa3aTelsIMU U
KOPHEW, BBIUNCIIATH 3HAUEHUS YMCIOBBIX BBIPAXKECHUH.

OkpyrisaTh JeMCTBUTENbHBIE YHWCIA, BBIMOIHITH HPUKHUAKY
pe3ynbTata BEIYUCICHNUN, OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpPaBHEHUS, YPABHEHMS,
CBOJSIIUECS K HUM, IPOCTENIINE IPOOHO-paIlIOHAIbHbIE YPaBHEHUSI.

Pemate cuctempl JABYyX JIMHEHMHBIX YPaBHEHHW C JIByMs
NEPEMEHHBIMM M CHCTEMBl JIBYX YPAaBHEHMH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBISIETCS JTMHENHBIM.
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Pemarth TeKkcTOBBIE 3amauu  anreOpaMdeckKuM CIIOCOOOM ¢
MOMOIILIbIO COCTABJICHUSI YPaBHEHHUS WM CUCTEMBbI JABYX YPaBHEHHM C
JIBYMsI IIEPEMEHHBIMU.

[IpoBoauTh MpoCTEHIINE UCCIEIOBAHUS YPABHEHHUW U CHUCTEM
yYpaBHEHUH, B TOM YHCIIE C TPUMEHEHUEM rpaduuecKux mpecTaBICHUN
(ycTraHaBinuBaTh, MMEET JIM YpPaBHEHHME WJIM CHUCTEMa YpPaBHEHUM
pelleHus1, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemate J5MHENHBIE HEpPABEHCTBAa, KBAJApPAaTHHIE HEPABEHCTBA,
M300pakaTh pelieHue HEPABEHCTB HA YKMCIIOBOM MPSIMOM, 3alUCHIBATh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Pemate cucTembl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOUAIOLIME KBAJpPaTHOE HEPaBEHCTBO, H300pakaTh pEIICHUE
CHUCTEMBbI HEpAaBEHCTB Ha YMCJIOBOM MPSMOM, 3aMMCHIBATh PEIICHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH Pa3IMYHBIX 3a/1a4.

DOyHKIUH

Pacnio3naBate (QyHKIIMUM U3y4eHHBIX BHJIOB. [loka3wpiBaTh

CXEMAaTUYECKHU PACIIOJIOKECHHUE HAa KOOPMHATHOM IJIOCKOCTH TpaduKoB
byHkuuii Buga: y =kx, y=kx + b, y=k/x, y=ax2 + bx +c,y=x3,y
=X, y = |x], B 3aBUCHMOCTH OT 3HAUCHUIT KOIDPUIIUEHTOB, OMUCHIBATH
cBOICcTBa (PYHKLIMH.

CtpouTh U M300paxkaTh CXeMaTHYECKU TPaUKH KBaPATHIHBIX
(GyHKLMH, ONMUCHIBATH CBOMCTBAa KBAaJpaTUYHBIX (QYHKIHMHA MO HX
rpadukam.

PacosHaBaTh  KBampaTHuHyr0 (QYHKIHIO TIO0  (opmyIe,
NPUBO/IUTH TIPUMEPHI KBAJIPATUYHBIX (YHKIUN W3 pEallbHOW KHU3HH,
¢bu3uKH, reoMeTpun.

YucJioBbIE MOCJIE10BATEIbHOCTH U MPOIPeCcCUH

PacrnioznaBath apu(METHYECKYI0O U T'COMETPUYECKYIO
IPOTPECCHU MPH PA3HBIX CIOCO0AX 3aJaHMs.

BBINONMHATE BBIYHMCICHUS C UCTIONB30BaHUEM (POPMYIT N-T'O YIeHa
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apu(METHUECKOW M TeOMETPHUUECKON MpPOTrpeccuii, CyMMBI HEPBBIX N
YJICHOB.

N300pakaTb  4Wi€Hbl IOCJIEAOBAaTENBHOCTH TOYKAMM  Ha
KOOPAMHATHOH IIOCKOCTH.

Pewats 3a/1a4y, CBSI3aHHBIC c YU CJIOBBIMU
[I0CJIEZI0BATENBHOCTAMY, B TOM YHCJIE 33[a4d U3 PEAIbHOM >KU3HM (C
UCIIOJIb30BaHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBa | KoauuecTBO 4acoB

Ne DJIeKTPOHHbBIE

n MM Kontposn (undporrie)

n | Payciosn Beer HbIE IpakTiyec o0pa3oBaTe/ibHbIE
TeM 0 6 KHe padoThbl eCYDChI
MporpamMmbl pabdoThbl pecyp
E}ﬁﬁié}[m Bbubnnorexa [JOK

1 Pa I/IOHaJ'II)H. 25 1 https://m.edsoo.ru/7f4

8 15b90
BIE YKCIIa
Anrebparuec Bubmmorexa [IOK

2 KHe 27 1 https://m.edsoo.ru/7f4
BBIPAXKECHUS 15b90
VpaBHEHIS 1 bubamoreka [TOK

3 ep 20 1 https://m.edsoo.ru/7f4

P 15b90
Koopnunatst bubanorexa [JOK

4 | urpadukm. 24 1 https://m.edsoo.ru/7f4
OyHKIIUN 15b90
TMoBTopere bubnnorexa [JOK

s 0606p e, 6 1 https://m.edsoo.ru/7f4

B 15b90

OBILEE

KOJIMYECTBO

YACOB I1O 102 > 0

ITPOI'PAMME

8 KIIACC
HaumenoBa KoanvecTBo yacoB

Ne e DJIeKTPOHHbIE

n/ pasieion u Beer | Koutpoann Ilpaktnuec  (uudposbie)

L 0 ple paGoThl | Kue paGoThl  00pasoBareibHbIe

pecypcbl
MPOrpaMmebl
:giﬁi;}mg Bbutnuorexa IIOK
1 Ksa aTHBIG' 15 https://m.edsoo.ru/7f4
7P 17af8
KOpHHU

5 Uucna u 7 butnuoreka IIOK

BBIYHCIICHU. https://m.edsoo.ru/7f4
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Crerens ¢ 17af8
LEJTBIM
IoKa3aTejaeM
Anrebpanuec
Kue Butnuorexa I[IOK
3 | BBIpaKCHHS. 5 https://m.edsoo.ru/7f4
Ksanparusrit 17af8
TPEXWIEH
Anrebpanuec
Kue Butnuorexa I[IOK
4 | BEIpaXCHUS. 15 https://m.edsoo.ru/7f4
Anrebpanuec 17af8
Kas 1po0b
:epa:]fee}::f;; Bubnnoreka [JOK
5 KBI:E)I ’ 15 https://m.edsoo.ru/7f4
JIpaTHBIC 17af3
YpaBHEHHS —
:epa:]fee}::f;; Bubnnoreka [JOK
6 P ’ 13 https://m.edsoo.ru/7f4
CucTeMsl
. 17af8
ypaBHCHHIA —
YpaBHEeHUS U Bbubnnoreka IJOK
7 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f4
HepaBenctra 17af8
OYHKIUH. bubnuoreka [JOK
8 OCHOBHEBIE 5 https://m.edsoo.ru/7f4
TIOHATHSA 17af8
DYHKIUH. bubnunoreka [JOK
9 YucmoBble 9 https://m.edsoo.ru/7f4
GbyHKIMN 17af8
HoBTopeHme Bbutnuorexa IIOK
10 1 060 6p eHIE 6 https://m.edsoo.ru/7f4
B 17af8
OBUIEE
KOJIMYECTBO 102
YACOB I1O
I[TPOTPAMME
9 KJIACC
‘ Ne | HammeHoBanu ‘ KoauyecTBo yacoB DJIeKTPOHHbIE
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n/ | e pa3aeiaoB u Bee Konrpoas  IIpaktuuyec  (uudposbie)
n | TeM ro HbIE KHe o0pa3oBaTebHbIE
TPOrpaMMBbI pa6oThl pa6oThl pecypchl
Yucna n
S— Bbubnnorexa [JOK
1 I[ef/'ICTBI/ITeHI;HBI 9 https://m.edsoo.ru/7f
419d08
€ yucna -
YpaBHeHU U
HEpaBEHCTBA. Bubmmorexa [IOK
2 | YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f
OJTHOM 419d08
NIepeMEHHOMN
zep a;:ee;ﬁ; bubamoreka [TOK
3 CHI:: Tenbl ’ 14 1 https://m.edsoo.ru/7f
. 419d08
YpaBHEHHH -
YpaBHeHUs U bubamoreka [TOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f
Hepasenctsa 419d08
bubnnorexa [JOK
5 OyHKIIUN 16 1 https://m.edsoo.ru/7f
419d08
Yucnosbie bubnnorexa [IOK
6 MOCJIeI0BaTEb 15 1 https://m.edsoo.ru/7f
HOCTH 419d08
Ong;g 0[; Z};Ize’ bubnnorexa [JOK
7 cm;laams; L 18 1 https://m.edsoo.ru/7f
At 419d08
S| SHAHUN
OBUIEE
KOJIMYECTBO
YACOB I1O 102 6 0
ITPOTPAMME
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TEMATUYECKOE INIAHMPOBAHHME VYEBHOI'O KVYPCA (I1O

'OJAM OBYYEHNA)

7 xiacc (He menee 102 u)

HasBanmue
pasaena (Tembl)

OcHoBHOe cojepxaHue

OcHoOBHBIE BUABI 1€ATECJIBbHOCTH

(4MCJI0 YacoB) 00yuaroumxcs
Yucaa u ITonsaTtue CucreMaTH3MpOBATH "
BBIYUCJICHUS. paloOHAIBHOTO 4YHCHa. | 000ramarThb 3HAHUA 00
Panuounajbubie | ApudmMeTHUecKHue OOBIKHOBEHHBIX W JSCSITUYHBIX
ymueaa JeUcTBUS IpOOsIX.
254 panuoHaIbHBIMU CpaBHuBaTh U
YHOPSIA0YUBATH apoou,
guciamMu. CpaBHeHHE, | MpeoOpa3oBbIBas npu
YHOpsSIAOYUBaHUE HEOOXOAUMOCTH JIECATHUIHBIC
paluMoOHaNbHBIX YHCEJ. | IpoOM B  OOBIKHOBEHHEIE,
CteneHpb OOBIKHOBCHHBIC B
HaTypalbHbIM JIeCATUYHBIC, B YaCTHOCTH B
IMoKa3aTeJeM. OECKOHEYHYIO  JIECATUYHYIO
Pemienue OCHOBHBIX | APOOb.
3a/1a4 Ha  gpo6u, | [IpumensiTe  pa3HooOpa3HbIe
IPOLICHTHI U3 | crnoco0bl " NpUéMBbI
peaTbHOM MPaKTHUKH. BbIYHCJICHUS 3HAYeHHH
IIpusnaku JAPOOHBIX BbIPaKeHU,
JICITUMOCTH, COJIEpP)KAIINX OOBIKHOBEHHBIE
pas3IoKEeHUS Ha | U JIECSITHIHBIC npobu:
MHO>XHTEIIHN 3aMEHSATh npu
HaTypaJIbHBIX YHCEJ. HEOOXOJIUMOCTH JECITUYHYIO
Peanbhable poOb OOBIKHOBEHHONH |
3aBUCHUMOCTH. OOBIKHOBEHHYIO JECSITHYHOM,

nu

IMpsimast u oOpaTHast
MPOIIOPIHUOHATBHOCT

MPUBOJIUTh  BBIpAXKEHHE K
dopme, Hamboiee ymaoO0HOU
JUTSt BBIYHCIICHHH,
npeoOpa3oBbIBaTh  JIpOOHBIE
BBIDQKCHUSI HA YMHOXXEHHUE U
JIeJICHUE JIECSITHYHBIX JIpoOei

K Z[eﬁCTBPISIM (& ICJIIBIMU
qucJiaMM.
le/lBOZIl/lTb YHUCJI0BbIC Hu

OyKBeHHBbIe MPUMEPbI CTETICHU
C HATYpaJbHBIM IMOKa3aTejeM,
OOBSICHSSA 3HAYCHUS
OCHOBAHUS CTCIICHH H
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moKa3aTeJst CTEMEeHH,
HAaXOJUTh 3HAUCHUS CTEIEHEH
Buga a' (a — gr00oe
pamuoHaJIbHOE YHCIO, 71 —
HaTypaJdbHOE YHCIO).
IMoHUMATB CMBICH 3aITUCH
OOJIBIIINX YUCEIN C TOMOIIBIO
JIECATUYIHBIX TPOOCH U
creneHen uncia 10,
NPUMEHATHUX B PEaTbHBIX
CUTyaIUSsIX.

IIpuMeHATHL MPU3HAKHA
JCITUMOCTH, Pa3jI0KCHUSI Ha
MHOXUTCIINU HaTypaJIbHbIX
qUCell.

Pemrarp 3agadym Ha 4YacTH,
OPOICHTHI, IIPOIOPIUH, Ha
HaxO0XJICHHUE Ipoou
(mpomeHTa) OT BEIWYHUHBI H
BEIUYWHBI 1O €& npodm

(mpouenry), Ipoou
(mporieHTa), KOTOPBIH
COCTaBJISIET OJHA BEJIMYMHA OT
NPyTroi. IIpuBoauThH,
pa3ouparsb, OLIeHUBATH

pa3IuYHBIE PEIIeHUs, 3alUCH
peuleHnii TEKCTOBBIX 3a/ad.
Pacno3zHaBath M OOBSICHATD,
Onupasch Ha ONpeaerIeHus,
OpsMO MPOHOPLUOHANBHBIE U
00paTHO TPOTOPIIHOHAIBHBIE
3aBUCUMOCTH MEXIy
BEJIUYMHAMU; NPUBOANUTH
NMpuUMepbl 3TUX 3aBHCUMOCTEH
13 PEATbHOTO MHUpPa, U3 APYTHUX
y49eOHBIX MPEIMETOB.
Pemrarb npakTuKo-
OpPHUEHTHPOBAHHBIC 3aJIaYX Ha
IPOOH, IPOLIEHTHI, IPAMYIO U
oOpaTHy10
OpONOPUHOHAIBHOCTH,
OponopuUU

Auredpanueckne

bykBeHHbIE

OBiaaners anreOpanmyecKom
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BbIPasKeHUsI BbIpa’X€HUS. TEPMUHOJIOTHEN u
(27 ) IlepemenHble. CUMBOJIMKOH, NPHUMEHATH €&
JlonmycTumelie B mnporiecce OCBOEHUS
3HAUYCHUS y4eOHOT0 MaTepuala.
IEpPEeMEHHBIX. Haxoaurts 3HAYCHUS
DopMyIIHbI. OYyKBEHHBIX BBIPAXCHUI TIpU
IIpeobpazoBanHue 3a/JaHHBIX 3HAYCHUSIX OYKB;
OyKBEHHBIX BBITIOJTHATH BBIYUCICHUS TIO
BBIPa’KCHUM, dopmyam.
packpbeITHE CKOOOK U | BBINOJIHATH
IIpUBEJICHUE ITOJOOHBIX | TpeoOpa3oBaHUs 11€JIOr 0
cJlaraCMbIX. BBIPpaXXCHU A B MHOT'OYJICH
CBoiicTBa CTENEHHU C MIpUBEICHUEM MOJOO0HBIX
HaTypaJlbHbBIM cJiaracMabIXx, PAaCKpPbBITUEM
IMoKa3aTeJieM. CKOOOK.
MHoOrouneHsbl. BbInoJIHATH YMHOXXEHHUE
CrnoxxeHue, OHOYJICHAa Ha MHOTI'OWIEH W
BBIUYNTAHUE, MHOTOYIEHAa Ha MHOTOYJICH,
YMHOXEHHE NPUMEHATH bopmymnsl
MHOTOYJICHOB. KBajJpaTa CyMMBl M KBajapaTta
DopMmy Tl pa3HOCTH.
COKpPAIIEHHOTO OcylecTBaASATh  Pa3IOKEHHUE
YMHOXCHUS. MHOI'O4JICHOB Ha MHOXXUTCIIN
Pasznoxenue IMyTEM BBIHECEHHS 3a CKOOKH
MHOTOYJICHOB Ha obmero MHOYHTEJ,
MHOXXUTEIHN IPUMEHEHMUS dopmy bl
pa3HoOCTH KBaapaToB, popmyt
COKPaIIEHHOTO YMHOXEHHUSI.
IIpumensTh npeodbpa3zoBanue
MHOTOWICHOB JJIsI PEIICHUS
pa3IugHBIX 3a1a4 3
MaTeMaTHKH, CMEXHBIX
opegMeToB, U3  pealbHOU
MIPaKTUKH.
3HaKOMHUTHCA ¢ UCTOpHeEH
Pa3sBUTHUA MAaTCMAaTHUKHU
YpaBHenus u VYpaBHeHue, npasuia | Pemarsb JUHEWHOe
HepaBeHCTBA npeoOpazoBaHUs ypaBHEHUE c OJTHOM
(20 v) ypaBHEHUsI, IIEPEMEHHOM, NpPUMEHSAA
PaBHOCHIBHOCTH npaBujia rnepexona oT
YpaBHEHHH. HCXOJTHOTO YpaBHEHMUS K
JIuHeliHOe ypaBHEHHE | paBHOCHUJIBHOMY emy Ooiiee
C OJHOHN mnepeMeHHOH, | mpocrtoro Bujaa. IIpoBepsTs,
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pemenue JIMHEWHBIX
ypaBHeHU. Peuienue
3a1ad ¢ IIOMOLIBIO
YPaBHCHUH.
JInHeiiHOe ypaBHEHUE
C ABYyMs

TIEPEMEHHBIMHU U €TO
rpaduk.Cucrema AByx
JIMHEWHBIX YpaBHEHUN
C AByMsI
IIEPEeMEHHBIMH.
Pemenne cucrem
ypaBHEHUI cnocobom
IMOJCTAHOBKH U
CIIOCOOOM CJIOKEHUS

SIBJISIETCSL  JIU ~ KOHKPETHOE
4HCJI0 KOPHEM ypaBHEHUS.
IToa6upats npuMepsbl nap
4ucer, ABJISIOIINXCS
pELIeHUEM JIMHENHOT O
YPaBHEHUSI C IBYyMs
nepeMeHHbIMU. CTPOUTH B
KOOPAMHATHOU MJIOCKOCTH
rpaduK JUHEHHOTO
YPaBHEHHUS C IABYMsI
IIEpEMEHHBIMHU; MOJIb3YSICh
rpauKom, MPUBOJAUTH
NpUMepPsbI pelIeHUs
YpaBHEHHUS.

HaxoauTh peuieHne CUCTEMBI
JIBYX JIMHEUHBIX YpPaBHECHUU C
IBYMsI IEPEMEHHBIMU.
CocraBJsTh M peliarb
YpaBHEHHE WJIU CUCTEMY
YPaBHEHHUH 110 YCIOBHIO
3a1a4¥, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM
3aJlauu MOJIyYE€HHbIN

pe3yabTat
Koopaunateiu Koopannara Touku Ha | M300pakaTs Ha
rpauKku. OpsIMOU. YHuciioBble | KOOPAUHATHOU npsiMOH
@yukuuu (24 4) | IPOMEKYTKHU. TOYKH, COOTBETCTBYIOIIUE
PaccrossHne  Mexnay | 3alaHHBIM KOOpAWHaTaM,
BYMSI TOYKAMM | JIy49H, OTPE3KH, WHTEPBAJbI;
KOOPJAWHATHOU 3aIMChIBATh nx Ha
PsIMOA. anreOpanvecKoM SI3bIKe
IpsamoyronasHas OTMeuyaTh B KOOPAUHATHOMI
cucTeMa KOOPAMHAT | IJIOCKOCTH TOUKH IO 33laHHBIM
Ha MJIOCKOCTH. | KOOpJAUHATaM; CTPOUTH
IIpumepsr rpadukoB, | rpaduru HECJIOKHBIX
3aJaHHBIX 3aBUCHMOCTEH, 3aJaHHBIX
dopmymamu. Yrtenue | popMyIaMu, B TOM HYHCIIE C
rpauKOB peaJbHBIX | ITOMONIBIO (G POBHIX
3aBUCHUMOCTEH. sJabopaTopuii.
ITonsitue ¢ysknmu. | [IpuMeHATD, u3y4yaThb
I'padux ¢bysKIMU. | npeumyiecTBa,
CpoiicTBa (yHKIMHA. | HUHTEpHIPeTHPOBATH
JIuneitnas dyHKIMS. | rpaduUecKuit croco0
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[Toctpoenue rpaduka
JIUHEeNHOU bysKIIIN.
I'paduxk ¢pysKIUH y = |
X1

MpEICTaBJICHUST W  aHajiu3a
pa3HoOOpa3HoOM JKU3HCHHOM
nH(pOpPMAaIUH.

OcBauBarthb MMOHSTHE
pysaKIIH, OBJIa€BATh
(pyHKIMOHATBHON
TEPMHUHOJOTHUEN.
Pacno3naBarhb JINHENHY IO
byakmuro y = kx + b,

onuchIBaTh ¢ CBOHCTBa B
3aBUCUMOCTH OT 3HA4YECHUU
ko3(pdunreHToB k u b.

Crpourtnb rpaguku
JIMHEHHOHN pyskUH,
byHKIIIH

y=I1xl

HUcnoab3oBaTh nuppoBbIe

pecypcehl TSk TTOCTPOCHHUS

rpaduKoB bynrumit u
H3yYCHUS ux CBOHCTB.
ITpuBonuTh IpUMEPBI

JUHEHWHEBIX 3aBHCHMOCTEH B

pealbHBIX  TIporeccax |
SIBJICHUSX
IoBTOpenune n IToBTOpEeHne BriOupars, NPHUMEHSATh
00001eHne(6 4) | OCHOBHBIX IIOHSITUI U | OLEHMBATH COCO0OBI CPABHEHUS
METO/0B Kypca 7 | uucemn, BBIUMCIICHUH,
KJacca, 00001eHre | mpeoOpa3oBaHMUil  BBIPAKECHUI,
3HAHUU pelleHus: ypaBHEHUN.

OcyliecTBJISATH CAMOKOHTPOJIb
BBIITIOJIHSIEMBIX NeHUCcTBUM u
CaMOIIPOBEPKY pe3yiibTara
BBIYHCIICHUH,
npeoOpa3zoBaHu,
noctpoeHuii Pemars 3amaum
u3 peanbHOMU JKU3HH,
NMPUMEHSATh MaTeMaTu4ecKue
3HAHUS TSI PEIICHUS 3a/1a49 13
APYTHUX OPEIMETOB.

Pemrarr TEKCTOBLIE 3a1a4H,
CPaBHUBATD, BBIOUPATH
CIoco0bI peNIeHUs 3a/1aun
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8 kiacc (ne menee 102 u)

HasBanmue pa3aesia

(TembI) OcHOBHOe cojiepKaHHe OcHOBHBIE BHU/BI 1€SITEJILHOCTH
Kypca (4MciI0 00yuarommuxcst
4acoB)
Yucaa uKBanparHbeiii KopeHb nU3 [ @OpMyJIHPOBATH
BbIYUCJICHUSI. uucia. [lousitue 00 onpeneeHue KBaJIpaTHOTO
KBagpaTHble MpparMoOHaIbLHOMYHCIIE. [KOPHS n3 qmcna,
KOPHH JlecssTuaHbIe apu(pMeTHIeCcKOoro
(15 1) TpUOIVKECHUS KBagpaTHOTO KOpHS.
MpparuoOHaIbHBIX TMpumeHaATH ornepanuio
qucen. JleicTBUTENbHBIC M3BIICUCHUS KBaJIpaTHOTO
uucia. CpaBHEHUE KOpHSI M3 4YHCJa, MCIOJb3Ys
e CTBUTEIIBHBIX YHUCEI. [IPU HEOOXOAUMOCTH|
ApudmeTnyeckuit KAJbKYJIATOP.
KBaJpaTHBIM KOPEHb. OneHuBaTh KBaJIpaTHBIC

VpaBHeHue BUAa x> = a.
CaoiicTBa
apuMeTHISCKUX
KBaJIpaTHBIX KOpPHEH.
I[MpeoOpa3zoBaHHUE
HCIIOBBIX BBIPAKCHUM,
coJiepIKaInX
KBaJIpaTHbIC KOPHHU

KOPpHU MOCJIAbIMU YHCIIaMU U
JCCATUYHBIMHA I[pO6$[MI/I.

CpaBHUBATH "
YHOpPSA04YHUBATH
[paliioHAJIbHEIC u
MppamroHaIbHBIC qucna,
BallicaHHBIE C  ITOMOIIBIO
KBagpaTHBIX KOPHEH.
HMccenoBarh ypaBHEHHE X2 =
a, HaXoIUuThb TOYHBIC H
MpUOJIM>KEHHBIE KOPHU TIPH d
> 0.

HUccaenoBathb cBOliCcTBA

KBaJpaTHbIX KOPHEH, IPOBOJS
UUCIOBBIE DJKCHEPUMEHTHI C
MCIOJIb30BAHUEM

KaJIBKYJISITOpa (KOMIBIOTEPA).
Jloka3bIBaTh cBoiicTBAa
apU(PMETHIECKUX KBaJPATHBIX
KOpHEI; MPUMEHSATh WX IS
mpeoOpa3oBaHUs BRIPAXKCHUM.
BbINOJIHATH NMpeodpa3oBaHus
BbIpaYKEHUH, coJiepKaIIX
KBaJpaTHBIC KOpHH.
BrlpaxaTb NE€pEeMEHHBbIE U3

FCOMECTPHUYCCKUX u
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(uznueckux dopmyir.

BLIYHCISATH 3HAYEHHUS]
BBIPKCHU, COJIepIKaIINX
KBaJpaTHbIC KOpHH,
HCITOJIB3YSI pu
HEOOXOAUMOCTH KaJIbKYJISITOP.
M cnmojap30BaTh B XOJI€e
[peLIeHUS 3amay
PIIEMEHTapHBIC
IpeaCTaBIICHUS, CBSI3aHHBIC C
MPUOITKEHHBIMHT
BHAYCHUSIMHU BEJIUYHH.
3HAKOMHUTBCS € HCTOpHENl

Pa3sBUTHUA MAaTCMATUKH

Uucaa u
BLIYMCJIEHHSI.
CTeneHb ¢ HeJbIM
nmokaszartejieM

(7 1)

CTeleHb C LEIBIM
TTOKa3aTeIeM.
CraHIapTHas 3aITHiCh
gucIa.

PasmMepbl OOBEKTOB
OKpy>Karomiero mupa (ot
PIIeMEHTapPHBIX

YacTHL] 10 KOCMHYECKUX
00BEKTOB),
IMTIUTETLHOCTh MPOIIECCOB
B

OKPY KaIOIIeM MUpE.
CBoiicTBa CTEIICHH C
IeJBIM ITOKa3aTeIeM

DopmyIUpPOBATH
onpe/ejieHHe CTEIIEHU C
LEJIBIM [TOKa3aTEJIEM.
MpeacraBiasiTh 3aUCh
OOJBITNX W MaJIBIX YHCEN B
CTaHJApPTHOM BHUJIE.
CpaBHMBAaTH 4HucCia U
BCJIIMYHHBI, 3alIMCAHHBIC C
ncriojgb3oBanuem crternenu 10.
Mcnmonb30BaTh 3aMuch YHCEN
B CTaHAApTHOM BUJE IJIs
BBIPAYKEHUS pa3MEPOB
00BEKTOB, JIUTEIBHOCTH
MPOLIECCOB B OKPYXKAIOIIEM
MUpeE.

DopMyJIMPOBATh, 3aNIMCHIBATH
B CHMBOJIMYecKkoil ¢opme u
MJLJIIOCTPUPOBATH
nmpuMepamMu CBOWCTBA
CTCIICHU

C IEJIBIM MMOKa3aTeJIeM.
IpuMeHATH CBOMCTBA
CTEIEHU IJIsi
mpeoOpa3oBaHUs
BBIPAYKEHU M, COJIePIKAILIUX
CTETICHU C 1IE€JIbIM
rmokasareyieM. BbImoJHATH
lmelicTBHUSA C YHCIIAMU,
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BalMCaHHBIMU B CTAHJAPTHOM
Buje (YMHOXEHHE, JeJICHUE,
BO3BEJICHUE

B CTCIICHD)

anrebpandeckoil  Ipoow.
Coxkparmiesne npooei.
CroxeHue, BRIYMTaHUE,
[YMHOYXEHHE U JIeJICHNE
anreObpandecKkux qpooeii.
ITpeoOpa3oBaHue
BBIPA>KCHUM,
coliepIKalnx
anreOpanydeckue apodu

Ajredopanyeckue |[KBanpaTHblil TpéxuneH. [Pacnmo3HaBaTh KBAaJpaTHBIN

BbIPAKEHUSI. PazmoxxeHune TpEXWIEH, yCTaHABINBATh

KBaapaTrHbiii KBaApaTHOTO TPEXUYIEHA BO3MOYXKHOCTH €ro

TpEéXUIeH HAa MHOXUTEIIN [PA3JI0>KEHUsI Ha MHO>KHUTEIIH.

(5 1) PackjaaapiBaTh Ha
MHOKUTEJIHN KBaJApaTHBIN
TPEXWIEHC HEOTPULIATECIbHBIM
AUCKPUMHUHAHTOM

Aareopandyeckue |Anredpandeckass JIpoOb.3anuchiBaTh

BbIPasKEHUsI. JlomycTumble  3HadeHHs|QITreOpandyecKue BbIPasKEHUS.

Ajredpanyeckasi |[IepeMeHHBIX, Bxomsmux/HaxomauThb o61acTh

npodnb B anreOpandecKHeOIpe/IeICHUs] PAallHOHAIBHOI'O

(15 1) BbIpakeHUsi. OCHOBHOEBBIpaKEHUSI. BbINOJHIATH

CBOICTBO UM CJIOBBIC IIOACTAHOBKHU U

BBIYUCJISATH 3HaYCHUE OpoOwH,
B TOM YHCJI€ C ITOMOIIBIO
KJIBKYJISITOPA.
DopMyJUPOBATH OCHOBHOE
CBOIWICTBO anreOpamdecKon
MpoOHW ¥ NPUMEHSATH €ro s
npeoOpa3oBaHus APOOEH.
BBINOJIHATE AecTBUS C
anreOpanuyecKuMu JIPOOsSMH.
IMpuMeHsaTs mpeoOpa3oBaHUs
BBIPA>XCHUU UL PELLICHUS
Bdajgay. BeIipamxarb
nepeMeHHbIEe U3 (OPMYIT
(busnueckux,
TeOMETPUUYECKUX,
OITMCHIBAIOIINX OBITOBBIC

CUTYyallUN)
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Y paBHeHUs

U HepaBeHCTBA.
KBaapatHbie
YpaBHEHUS

(15 u)

KBanpaTHOEe ypaBHEHHE.

Hemonxoe KBaJApaTHOE|
ypaBHEHHUE. dopmyna
KOpHEeN KBaJgpaTHOTO
YpaBHEHUS. Teopema
Buera.

Perienue YpaBHEHUH,
CBOASAIIUXCS K
KBaApaTHBIM.
IMpocreiimme napobHo-
[pallOHANbHBIE
YpaBHEHHS.

Perenmne TeKCTOBBIX
Bagad c IIOMOIILIO

PacnozHaBaTh
YpPaBHEHUS.

KBaJApaTHbIC

BanuceiBaTh GopMy1y KOpHEH
KBaJIpaTHOTO YpaBHEHUS;
pemaThb KBaJpPaTHBIC
YPAaBHEHHsI — TIOJHBIE ¥
HEITOJIHBIE.

MpoBoauTh npocreimme
HCCIe0BAHUSA KBaJpaTHBIX
YpaBHEHMH.

Pemiarhb YPABHEHMUS,

CBOIAIIUECS K KBaAPaTHBIM, C
[MOMOIIIBIO MpeoOpa3oBaHui U
3aMEHON NEepEeMEHHOM.

Hao0o1aTh "

KBaJpaTHbIX YPaBHCHUU

AHAJIU3MPOBATH CBSI3b MEXKIY
KOpHSIMH © Kod(pdurueHTamu|
KBaJIpaTHOTO YpPaBHCHUSI.

DopMyJHPOBATH  TEOpEMY
Buera, a Tak)ke O0OpaTHYIO
TeopeMy, TPUMEHSTH  3TH
TEOpPEMBI ISl PELICHUs 3a1ad.
Pemate TeKCTOBBIE 3agauu

anredpandecKum crocoOoMm:
MepexoIuTh OT CJIOBECHOU
bopmyupoBKHU YCJIOBUS
Bagaun K anrebpamdeckou
MoJeIM TYTEM COCTaBJICHUS]
YpaBHCHHS; pematp
COCTaBJICHHOC ypaBHEHUE;
HMHTEPIIPETUPOBATH
[pe3yJIbTAT.

S3HAKOMUTBLCS ¢ UCTOPHE

[pa3BUTHUSA anreOpsl
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Y paBHeHUs

U HepaBEHCTBA.
Cucremsl
YpaBHeHH

(13 u)

JInHeliHOe ypaBHEHHE C
MByMsI  IIEpEMEHHBIMU,
ero rpaduk, IpUMEpPHI
[pelIeHUs ypaBHEHUH B
eJIBIX YHucaax.

Pemienue cucteM aABYX|
UVIMHEMHBIX ypaBHEHUU C
MBYyMS TIEPEMEHHBIMH.
IIpumepsl pemeHus
CUCTEM HEJIMHENHBIX
YPaBHEHUH ¢ ABYMs]
MEPEMECHHBIMMU.
I'pacduueckast
HHTEpIpETanns
YpaBHECHUS c ABYMsI
MEPEMECHHBIMHU MU CHUCTEM
ypaBHEHHH ¢  OByMs
MepEeMEHHBIMH.
Pemenue TEKCTOBBIX|
3azad c IOMOIIBIO CUCTEM
YpPaBHEHU I

JUHEWHbBIC
JIBYMSI

PacnmoznaBarthb
YpaBHEHUs c
MepeMEeHHBIMHU.
Ctpouthb rpaduku JIUHCSHHBIX
YpaBHEHUM, B TOM 4YHCIIE
MCII0JIb3Y S uudgposbie
pecypchl.

Pasziaunuyarbs napamiesbHbIE U
MepeceKaroIuecs: IpsiMbIe 110
MX YpPaBHEHUSIM.

Pemiatb CHCTEMBI JABYX|
VIMHEMHBIX YpaBHEHUHU C
ITBYMSI nepeMEeHHBIMU
MOACTAHOBKOW M CJIO)KEHUEM.
Pemarnb npocTernmne
CHCTEMBbI, B KOTOPBIX OJIHO U3
YpPaBHEHU I HE SIBJISIETCSI
ULIMHEWHBIM.
MpuBoauThH
MHTepPIpeTALNI0
YpPaBHEHUs c
MepeMEeHHbIMU U
YPaBHEHU U C
MepeMEeHHBIMHU.
PemiaTh TeKCTOBbIE 3a/1a4y
areOpandecKuM Crrocooom

rpapuyeckyo
perieHns
IBYMS
cucreMm
ABYMsI

Y paBHeHUs
1 HepaBeHCTBA.
HepaBencTna (12

1)

HuciioBble HEpaBEHCTBA
1 UXCBOWCTBA.
HepaBenctBo ¢ opHOU
nepeMeHHoOU. JluneliHbie
HepaBeHCTBA C OJHOH
mepeMEeHHOU u Ux
[peueHue. Cucremsbl
UIIMHEHHBIX HEPABEHCTB C
OJIHOI NMEepPEMEHHON M HuX
[pemeHue.

M306pakxeHne pemeHus
UVIMHEMHOI'O HEPaBEHCTBA,
M UX CUCTEM Ha YHUCJIOBOU
mpsiMOM

dopmyaupoBaTh  CBOIiCTBa
MM CIIOBBIX HEPaBEHCTB,
MIITFOCTPUPOBATH ux Ha
KOOpAMHATHOU NpsIMOH,
MoKa3bIBAThH alreOpandecKu.
IpumeHsATH CBOMCTBA|
HEPABEHCTB B XOJI€ PEIICHUs]
Bajad.

Pemiarhb JIMHEUHbIE
HEepaBEeHCTBA C OJTHOM
IepeMEeHHOMN, n300paxkaTh
pemeHne  HEpaBEHCTBAa  HA
UHCJIOBOU HPSIMOM.

Pemiarb cucTEeMbl JUHEWHBIX

HEPaBEHCTB, n300paxkaThb
pelieHue CUCTEMBI
HEpaBEHCTB HAa  YMCJIOBOH
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psIMOM

DyHKIUH.
OCHOBHBIE
MOHSATHSA
(5 1)

LIonsaTue

Oo0nacTh
onpeJieJICHUs U
MHO>KECTBO 3HAYCHUH
pyaxmun. CnocoOs!
BagaHusT (PyHKIIHH.
Ipadpux  pyHKIINHN.

CsoiicTBa
dyHKOUH, UX
OTOOpa’xeHHE Ha
rpaduke

byusrmnH.

Ucmob30BaTh
(DYyHKIIHOHAIBHYO
TEPMHHOJIOTHIO H
CHMBOJINKY.

BuIaMCJIATH 3HAYEHHUS
(pyHKIIHIL, 3aJaHHBIX
opmymamu

(pu HEOOXOINUMOCTH

FICTIOJIE30BAaTh KaJIbKYJISITOP);
COCTaBJATH Ta0JIHIbI
3HaYeHHil (yHKIUU.

CTpouThH N0 TOYKAM rpapuky

byHKIMI.

OnuceiBaTh CBOliCcTBa
¢bysknmm  Ha  ocHOBe e
rpaguyeckoro

IpeICTaBICHUS.

M cmoab30BaTh
(pyHKIIHOHAIFHYFO
TEePMHUHOJIOTUIO U
CHMMBOJIMKY.

HccaenoBarnb IIPUMEDPB]
rpaduKoB, OTpaXXaroluXx|
[peabHbIS ITPOIIECCHI u
ISIBJICHUSI. IpuBoaurtp
npuMepbI MTPOIIECCOB "
ITBJICHUI ¢ 3aJIaHHBIMH|
CBOIICTBaAMMU.

M cmoap30BaTh KOMIBIOTEPHBIE
MpPOrpaMMBbl TS T10-
CTPOEHMUs rpaguKoB
GYHKOHA ©W W3YYEHUsT HUX
CBOMCTB
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DyHKLIUH.
HuciioBbie
bynxuun
(9 1)

UreHnue u nmoctpoeHue
rpadukKoB

byukumii. I[Ipumepsr
rpaduKoB

yHKIIMH, OTpakarommx
peaJIbHBIEC TIPOIIECCHI.
DyHkuUH,
ONHICBHIBAIOIINE TIPSIMYIO
1 0OpaTHYIO
MIPOMOPIIMOHAIIBHBIC
3aBHUCHUMOCTH, UX
rpaduku. 'unepboia.

HaxoauTh ¢ NIOMOIILIO
rpaduka GyHKIMH 3HaAYCHUE
o11-

HOM M3 paccMaTpUBAEMBIX
BEJIMYUH IO 3HAYCHUIO JPY-
TOM.

B HECIIOKHBIX Ccilydasx
BbIpakaTh GopmyJioi
3aBHCHUMOCTb MEXKIY
BEIUYUHAMM.

OnuceiBaTh XapaxkTep
M3MCHCHUA OHHOﬁ BCJIINYHHBI
B

B3aBUCHUMOCTHU OT HU3MCHCHUI

Ipyrou.
I'padux pyHknuu y = x> [PacnozHaBarhb BH/IBI
DYHKIHU y = X2, ¥ = X M3ydaeMbIX byHKIMI.

y=/x, y=IxI;
rpaduyeckoe pereHue
YpaBHEHUI U CUCTEM
YypaBHEHUH

IMoxa3pIBaTh cXeMaTH4YeCKH
MOJIO)KEHUE HAa KOOPJAUHATHOU
MIOCKOCTH rpaduKos
dyHKIMi Buma: y = x2, y =
3,

y= ¥ y=Ixl

M cnosb3oBaTh
(pynkumonanbHo-rpadpuueckue
NpeACTABJICHUSA NI PEIISHUs
1 MCCIEeNOBaHUsl YPAaBHEHUN U
CUCTEM YPaBHEHUU.
IpumensaTb uudpoBbie

pecypcehl TSl TOCTPOCHUS

rpaduKoB QyHKIIHI
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[loBTOpeHue u
00001eHue (6 )

IMoBTOpEeHHE OCHOBHBIX
MOHATUN Y METOIOB
KypcoB 7 u 8 KJIacCOB,
0000I1eHEe 3HAHUI

Br1oupars, NMPUMEHSITh,
OLEHUBATh CIIOCO0bI CPaBHEHUS
quCced, BBIUHCIICHUH,

mpeoOpa3oBaHUil  BRIPAKCHUM,
[pEIICHUs] YpaBHEHUH.
OCyuIecTBAATH CAMOKOHTPOJIb|

BBITTOJIHSIEMBIX neUCTBUH 71
CaMOIIPOBEPKY pe3yibTaTa
BBIYUMCIJICHUH,
mpeoOpa3oBaHUM,
MOCTPOECHUM.

Pemiate 3agauM M3 peaJIbHOM
PKH3HH, NMPUMEHSTH
MaTeMaTHUYCCKUE 3HAHWS IS
[pelIeHust 3amady U3 APYTHUX|
MpeIMETOB.

Pemiath TEKCTOBBIE 3a1a4H,
CpaBHHUBATbH, BHIOMPATH

CIoco0bI peLICHUA 3ada4U

9 kiaacc (He menee 102 v)

HasBanue OcHoBHOE OcHOBHBIE BHbI
pa3neJja (TeMbl) cojep:kaHue JesITeIbHOCTH 00yUaIoIuXcst
Kypca (4Mciio
4acoB)

Yucaa n PanmonanbpHBIC Pa3zBuBaTh npejacraBjieHUs]

BBIYMCJIEHHS. quclia, 0 YHCJIaXx: OT MHOJKECTBa

JeiicTBUTEeIbHBbIE | UPPALIMOHAJIbHBIE HaTypaJdbHBIX YUCEI 10

qucaa qguciia, KOHCYHBIC H MHOKECTBa

O u GecKOHEeYHbIE JIEUCTBUTEIJIBLHBIX
JICCITUYIHBIC POOH. quce.
MHoxecTBO O3HAKOMUTBLCH C
JACUCTBHUTCIIbHBIX BO3MOXHOCTBLIO
THCCI, IpeaCcTaBICHHUS
ACHCTBUTEILHBIC JIEUCTBUTEJILHOT'O YHCIIa
qyHucla Kak >
BECKOHETHEIC Kak OECKOHEYHOM

JICCATUYHBIE JPOOH.
Bzaumno
OJTHO3HA4YHOE
COOTBETCTBHE MEXIY
MHOYKECTBO
JIeUCTBUTEIBLHBIX
4HCeJI U MHOXKECTBOM
TOYEK KOOPANHATHOM
TIPSIMOMA.

AECSITUIHOU ApooH,
NMPUMEHATH JICCITUIHBIC
MIPUOIIMIKEHUS
panHroHaNbHBIX U
HPPAIUOHAIIBHBIX YHUCCI.
N3o6paxkarnb
JICHCTBUTEIILHBIC YUCIIA
TOYKAMHU KOOPJIUHATHOM
MPSIMOM.
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CpaBHeHUEe
OEWCTBUTEIBbHBIX
qmcen,
apudmeTndeckue
nEeUCTBUM C
NEWCTBUTEIbHBIMHU
YUCIAMH.
[Tpubnmxénnoe
3HAa4YCHUE BEIIMYUHEI,
TOYHOCTH
OpUOIVIKESHHUS.

OKpyriieHue 4yucenl.
Ilpukuaka u oreHka
pe3ynabTaToB
BBIYMCIICHUN

3anucbiBaTh, CPABHUBATH H
YHOpsA104YHBATH
JIeHCTBUTENbHBIEC YHCIIA.
BeInoaHATH, codeTast
YCTHBIE U MUCbMEHHBIE
npuéMsl, apudpmernieckue
JIeHCTBHA C
panMoOHaIbHBIMU YHCIIAMU;
HAXOJAMTh 3HAYECHUA
CTEIEHEH C LENbIMU
OKa3aTeJIsIMU U KOPHEW;
BBIYUCJIATL 3HAUCHUSI
YHMCIOBBIX BBIPAYKEHUI.
IMonyuyurs npeacraBjieHue
0 3HAYUMOCTHU
JIeHCTBUTENIBHBIX YHCEIT B
OPAKTUYECKOU
AESATEIIBHOCTH YEJIOBEKA.
AHaJIM3MpPOBATh U JeJaTh
BBIBO/IbI O TOYHOCTHU
NPpUOIMKEHUS
JIEeVICTBUTEJIBLHOT'O YHCIa
OpHU PEIICeHUH 3aa4.
OKkpyriasaTh
JIeCTBUTEIbHBIE YHUCIIA,
BBINOJHATH NPUKHAKY
pe3yiibTaTta BBIYUCIIEHUH,
OLIeHKY 3HauYeHUH
YHUCJIOBBIX BBIPAXKCHUMN.

3HAKOMHUTBLCHA ¢ UCTOpUE
pa3BUTHS MAaTEeMaTHKHU

YpaBHeHnus

U HepaBeHCTBA.
YpaBHeHus

C OJHOM
nepeMeHHOMH
(14 v)

JInHeliHOe ypaBHEHHUE.

Pemienue ypaBHeHuid,
CBOJAILIUXCS K
JUHEUHBIM.
Ksanparnoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJSIIUXCS K
KBaJApaTHBIM.
BbuksanparHbie
YpaBHEHUS.
IIpumeps! peuieHust
YpPaBHEHUM TpeTheil U
4yeTBEPTON cTeneHeu
pa3iIoKeHueM Ha
MHOYHUTEIIN.
Pemienue npo6HO-

OcBauBaThb, 3aOMHHATH M
NPUMEHSATh Tpaduueckue
METOIbI TIPHU PEIICHUN
YpaBHCHHUI, HEPABEHCTB U
WX CUCTEM.
Pacno3zHaBaTh 1i€JIbIE€ U
IpOOHBIC YpaBHCHUSI.
Pemiatp iuHelinble U
KBaJIpaTHbIe YPaBHEHMHS,
YpaBHCHUSA, CBOAAIIIHNECA K
HUM, OpOoCTeNIIne
ApOOHO-panuOHAIbHBIE
YpaBHEHUS.

IlIpensarats BO3MO>KHbBIE
CIIOCOOBI pelICHUs
TEKCTOBBIX

3aJa4, 00CyKAaTh UX H
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palinoOHaJIbHBIX

pemraTtb TCKCTOBBIC 3aJadyu

YpaBHEHHUH. pa3HBIMH CIIOCOOAMU.
Penrenue TekcTOBBIX 3HAKOMHTBHCSI ¢ MCTOPHEH
3a1a4 pa3BUTHS MaTeMaTHUKH
anrebpandecKuM
METOA0M
YpaBHeHus JInnelinoe ypaBHeHue | OcBamBaTb M NPHMEHATH
U HEPaBEHCTBA. C IByMsI NPUEMBI PEUICHUS CHCTEMBbI
CHCTeMbI“ MEePEMEHHBIMH U €TO ABYX JIMHEUHBIX
YPaBHCHMH rpaduk. ypaBHEHHMI c IBYMsl
(14 9) Cucrema nByx _ | IepeMEeHHbBIMH MW CHCTEMBI
JIMHCHHBIX YPAaBHCHUH | npyx ypaBHEHUi, B
€ IBYMs N KOTOPBIX OJIHO YpDABHEHHE
gg&eeﬁ%%H%gﬁei ;g HE SIBJISICTCS] JINHEHHBIM.
CHCTEM JBYX Hcnoab3oBarts
YPaBHEHHUH, OTHO U3 $YyHKIHOHATLHO-
KOTOpBIX JIMHElHHOE, a rpauYecKy IMpeJICTaBICHUS
Ipyroe — BTOPOM AL pemeHust M
CTCIICHM. HccJIeIOBAHUS YPAaBHCHUN U
I'paduaeckas CHCTEM.
HHTCpHIpCTalusa AHaIM3MPOBATH TEKCThI
CHCTEMBbI YpPaBHCHUI 3a1a4, pemaTh ux
¢ AByMA anreOpandecKuM CII0COOOM:
IlepemeHHBIMU P o
P NMepexoauTh OT CIIOBECHOU
Pemenune TeKCTOBBIX GOPMYIHPOBKH yCIOBHS
sazad 3a/a49u K anreGpandecKoi
anreOpanvecKum ..
MOJICITH Ty TEM
cnocobom
COCTaBJICHUSI CUCTEMBI
YpaBHEHUI; peliaTb
COCTaBJICHHYIO CUCTEMY
YpaBHEHUI;
MHTEPNPeTHPOBAThH
pe3yJbTar.
3HaKOMHUTBCA ¢ HcTOpHeil
pa3BUTHsI MaTeMaTHUKH
Ypasuenust YHucioBbie YurtaTh, 3aNUCHIBATH,

1 HEPABEHCTBA.
Hepagencrna (16

1)

HEpaBEHCTBA W UX
CBOlicTBaA.
JIuneliHbIE
HEepaBEHCTBA C OJHOU
NepeMeHHOW U  HuX
peuieHue.
CucreMbl JIMHEWHBIX
HEpPaBEHCTB C OJHOU
NepeMeHHOM U  HuX
pelieHue.

MOHUMATD,
HHTEPIPETUPOBATH
HEepaBEHCTBA; UCTOJIL30BaTh
CUMBOJIUKY U
TEPMHUHOJOTHIO.
BpInoaHATH
mpeoOpa30BaHUsI HEPABSHCTB,
HCIOJIB30BATH JIJIs
npeoOpa3oBaHUs CBOMCTBA
YHCJIOBBIX HEPABEHCTB.
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KBanparusie
HEpaBEHCTBAa HW HX
pemieHue.

I'paduueckas
HHTEPIIpETaLus
HEpPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS
IIePEeMEHHBIMHA

PacnozHaBarh JTUHENHHBIE
W KBaJpaTHBIC

HepaBeHcTBa. Pemiarnb
JINHENHBIE HEPABEHCTBA,
CHUCTEMBI JMHEHUHBIX
HEpaBEHCTB, CUCTEMBI
HEpaBEHCTB, BKIIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U
pelaTts Ux; 00CyXKIaTh
MOJIy4YCHHBIE PEIICHUS.
H3o00paxaTh peuieHue
HEpaBEHCTBA W CHUCTEMBI
HEpPaBEHCTB Ha YHCIIOBO
OpsiMOH, 3allUChIBATH
peureHne c ITOMOIIIBIO
CHUMBOJIOB.
Pemarts
HEpaBEHCTBA,
rpaduyueckue
OpeaCcTaBICHHUS.
OcBauBaTh M HNPHMEHAThH
HEPaBEHCTBA MNpPH pPEIICHUU
pas3/iIM4HbIX 3aaa4, B TOM
qucie MIPaKTUKO-
OPHUCHTHPOBAHHBIX

KBaJpaTHbIEC
HUCIIONb3YSI

@®yukuuu (16 )

KBangparnunas

byH
KIS, v eé
rpaduk U cBOMCTBA.
TTapabomna,
KOOPJIMHATBI
BEPUIMHBI NapaboJibl,
OCh CUMMETPHH
napaOoJTbI.
CrenieHHBIE (PYHKIIMHA
C HaTypaJlbHBIMH
nokazaTeysiMu 2 u 3,
ux rpaduKu U

Pacnosnasarthb
M3y4aeMbIX
HJLJIIOCTPUPOBATH
CXeMaTH4YeCKH, OOBSICHSATH
pacnoyioxxeHue Ha
KOOPAWHATHON IUIOCKOCTH
rpadukoB (QpyHKIUI BUma:y

BUIBI
pyHKIHIT;

=kx,y=kx+b,y=§y=

ax’, y = ax3,x

y=Vx,y= pc| B
3aBUCUMOCTH OT 3HAYECHUU
K03 (P(UIIHEHTOB; OMUCHIBATH

cBoOlcTBA. UX CBOMCTBA.
I'padpuxu _ | PacnosnaBatn
Q’YHI;CI;HH KBaJIpaTHYHYIO (PYyHKIIHUIO
Yo=K no ¢opmye. [IpuBoaursb
k y
y=kx + b y=x", NpHUMepbI KBaJIPaTUYHbIX
y = ax?, 3aBUCUMOCTEH H3peanbHO
5 x J)KU3HH, QUUKH,
y=ax,y= X,y=]
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X1

reOMETpHH.
BeigBJsATL U 0000mars
OCOOCHHOCTH rpaduka

KBaJAPAaTUYHON (YHKLUHUH Y
= ax*> + bx + c.

Ctpouts u wu300paxkaTh
cXxeMaTH4eCKH rpaduku
KBaJpaTUYHBIX byHKIMH,

3aaHHBIX GOPMYJIAMU BUAA
y=ax’y = ax’> + q,y = a(x

+ P>y = ax’> + bx + c.
AHaJIM3MPOBATH "
NPUMEHSATh cBoilicTBa

HU3y4YEHHBIX (PYHKIUN I UX
IIOCTPOECHUsI, B TOM 4YHUCJIE C

ITOMOIIBIO UG POBBIX
pecypcoB
YuciioBbie ITonsarue yucnoBoi | OcBauBaTh M IPHUMEHATH
nocIeN0BaTe b= OCHENOBATEILHOCTU. | MHIEKCHBIC 0003HaYeHus,
Hocrn (15 1) 3ananue CTPOUTH peueBble
MOCIIEIOBATENLHOCTH | BBICKA3bIBAHUS c
PEKYPPEHTHOMM HCITIOJIb30BAaHUEM
dbopmyoii U | TSPMHUHOJIOTHUH, CBSI3aHHOU C

bopmyioii n-ro useHa.
ApudmeTnueckass — ©

reoMeTpuydecKas
HPOrPECCUU.
dopmyJibl n-ro 4ieHa
apupMeTHIECCKOMI u
reoOMeTpUUYECKOM
OpOrpeccum, CyMMBbI

MEPBBIX 71 YJIICHOB.
WN300pakeHre 4YJIEHOB

apudmMeTHyecKon u
reoMeTpUUYECKON
nporpeccuii  ToukaMu
HaA KOOpAMHATHOM
MIOCKOCTH.
JluneHbI u

3KCITOHCHIINAIbHBIN
pocr.
CroXHBIE TIPOIIEHTHI

IIOHATUECM

MOCJIE10BaTEIbHOCTH.
AnaausupoBatb  GopmyIy
n-To 4qJIeHa
M0CJIE10BAaTEIbHOCTH WITH

peKyppeHTHYIO (opMmyiy u
BBIYUCJISTH YJICHBI
IOCJIeJOBATEIbHOCTEMH,

3aJaHHBIX S5TUMHU
bopmynamu.
YcTraHaBJIMBATh
3aKOHOMEPHOCThH B
MMOCTPOSHUU
IIOCJIeIOBATEIIbHOCTH, €CJIHU
BBIITMCAHBI epBhIC
HECKOJIBKO €€ YJICHOB.
Pacno3znaBarthb
apu(PMETHIECCKYIO "
Te€OMETPHUYECKYIO
OPOTPECCHUU TPHU  Pa3HBIX
cnocobax 3agaHusl.
Pemiarn 3a1a4n c
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HWCTOJIb30BaHUEM  (pOopMyT

n-ro qJIeHa
apupMeTHIEeCKOH u
reOMETPUUYECKOU
nporpeccui, CYMMBI
MEPBBIX 7 YJICHOB.
H300paxaTh YJICHBI

IIOCJIICJOBATCIbHOCTHU
TOUYKaMH Ha KOOpI[I/IHaTHOﬁ
IIJIOCKOCTH.

PaccmaTpuBarh  mpumepsl
npoueccoB M SIBJEHUN U3

peanbHOMI JKU3HU,
WJLTIOCTPUPYIOIIHE
U3MEHCHHE B
apupMeTHIECKOH
MIpOrpeccum, B
reOMETPUUECKOUN
MIporpeccuu;  HM300pakaThb
COOTBETCTBYIOIIHE
3aBHUCUMOCTH T'paUISCKH.
Pematb 3aa4M,

CBA3aHHBIC C YHCIIOBBIMU
IIOCJICJ0BATCIIBHOCTIAMMU, B
TOM YHHUCIIC 3aJadu "3

peanbHOMI JKU3HHA C
HCIIOJIb30BAaHUEM

(G POBBIX TEXHOJOT U
(PIIEKTPOHHBIX TaOIHILI,
rpauueckoro
KaJIbKYJISITOpa U T.IL.).
Pemiarn 3aga4u Ha

CJIOXHBIC MPOUCHTHI, B TOM
4quclie 3aJauu U3 peajibHOU
MIPAaKTUKHU (c
HCHOJIb30BAHUEM
KaJIBKYJISITOpA).
3HAKOMUTBLCSI € HCTOpHeH
pa3BUTHUS MAaTEMATUKH

IToBTOpEHUE,
00001IeHNE,
cUCTeMAaTH3 AU
3HaHUII!

(18 u)

Yucjaa 1 BbIYUCJICHUS
(3ammch, cpaBHEHUE,
NENWCTBHUS C
NEeVCTBUTEIBHBIMU
4HCcJIaMH, YHUCJIOBast
npsimMasi; IPOLICHTHI,

OnepupoBaTh NOHATHSIMMH:
MHOECTBO, ITOJIMHOKECTBO,
oriepanuu HaT
MHO>€CTBaMU;
HCMOJIL30BAaTh
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OTHOILCHHS,
OPONOPIINH;
OKpYTJICHHE,
npuOIKeHHE,
OILICHKA; peIICHNES
TEeKCTOBBIX 3alay4
apuMETHICCKUM
CcIIocooom)

rpaduueckoe
MIPEICTaBICHUE MHOYECTB
JUISE  ONHMCAHWS peajbHBIX
NpPOLIECCOB U SIBJICHUM, NpHU
pelIeHNN 3amad U3 APYTUX
Y4EOHBIX MPEIMETOB.

AKTyaJIM3UpPOBATh
TEePMHUHOJOTHIO U OCHOBHBIE
JeicTBUA, CBSI3aHHbIE C
YHCJIAMM: HaTypaJlbHOC
YUCIIO, TIPOCTOE U COCTAaBHOE
qucIa, IEeIUMOCTh
HaTypaJII)HI)IX YUCCII,
MPU3HAKU JIETUMOCTH, ILEJI0e
YHCJIO, MOJYJIb qucla,
O6bIKHOBeHHa$[ " ACCIATUYHAs
npoOu, CTaHIApPTHBIA BHI
qucJia, apudmMeTHIecKui
KBaJpaTHBIH KOPCHB.

BpInoJHATH elcTBH,
CpaBHHMBATH |
YHOpsiI04UBATH 4qucJa,
NpeJICTaBIIsITh  4YuCia  Ha
KOOpJAMHATHOU npsiMOH,
OKPYTJISITh quclia;
BBINOJIHATh NPUKHUAKY H
OLIEHKY pe3ynbTara
BBIYMCIICHUH.

PemaTh TekcTOBBIE 3a1a4u
apupMETUIECKUM CII0COOOM.

Pematn npakTu4ecKue
3aa4u, coJieprKalue
OpOLEHTHI, [JOJHU, 4YacTH,
BbIpaXKarolime

3aBUCHUMOCTH: CKOPOCTb —
BpeMsI — pacCTOsIHUE, [IeHa
— KOJIMYECTBO —
CTOMMOCTB, 00BEM paboThI
— BpeMst —
MIPON3BOUTEIBHOCTH
Tpyna.

Pa3oupars peanbHBIS
JKN3HCHHBIC CHUTyalnuu,
¢popmysupoBars  uUX Ha
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SI3BIKE MaTeMaTHKH,
HaXo0AUTh pelieHue,
MIPUMEHSs] MaTeMaTHIECKNI
amrmapar,
HHTEePNPeTHPOBATH
pe3yabTat

Anredpaundeckue
BbIPa:KeHUsI
(mpeobpazoBanue
anreOpandecKux
BBIPAYKECHUU,
JIOTTyCTHMBIE
3HA4YCHUS)

OnepupoBaTb MOHSTHSIMH:
CTeTeHb c LIEJTBIM
rnokasaresieMm,
apupMETUUCCKUI
KBaJpaTHBIN KOPCHb,
MHOTOYJICH,
anre0pandeckas pookb,
TOXJIECTBO.

BoeinmoaHsaTe OCHOBHBIE
JeficTBUA: BBIIIOJIHSATH
pacuétel 1O  Qopmyiam,
npeoOpa3oBBIBATh  ILIEJbIE,
IpOOHO-paIOHAILHBIC
BBIPAXXCHUA U BBIPAXKCHUSA C
KOPHSIMH, peaanu30BBIBATH
pas3iio’KeHHe MHOTO4YJIeHa Ha
MHOYHTEJIH, B TOM YHCJE C
HCIIOJIb30BaHUEM  (opMylI
pa3HOCTH  KBaJIpaToB U
KBajpara CYMMBI u
pa3HoOCTH; HaXOJUTh
JOIMYCTUMBIC 3HAUYCHUA
MEepEeMEHHBIX s JIPOOHO-
panMoOHaJIbHBIX
BBIPAKEHUN, KOPHE.
MoaeanpoBaTh C ITOMOIIBIO
hopmyt peasibHBIC IPOIESCCHI
1 SIBJICHUS

DOyHKUUH
(moctpoenue,
CBOMCTBA U3YUYEHHBIX
byHrMit;
rpacpudeckoe
pelieHne ypaBHEeHU U
HX CHCTEM)

OmnepupoBaTthb
IOHSATHUSIMHU: pysaKIN,
rpapuxk pyHKIUN, HYIH
bynknun, IPOMEXYTKH
3HAKONOCTOSIHCTBA,
IPOMEXXYTKH BO3pacTaHUsI,
yOBIBaHHSI, HAUOOJBIICE U

HalMEHbIIIee 3HAUYECHUs
dyHKIHUH.

AHAIN3MPOBATH,
CPaBHHUBATH, 00CY:KIATh

58




cBolicTBa QYHKIINNA, CTPOHUTH
ux rpadukH.
OnepupoBaTth NOHSTHUSIMH:

npsiMasi
MIPONIOPLIIHOHAIBHOCTb,
obpatHas
MIPONOPIHUOHATIBHOCTb,
JIMHEHHast byskys,
KBaJipaTH4HasI pyskys,

napabosa, runepoOoJia.

Hcnoab3oBars rpa@uku
IJis. OTpEeJeJIEHUs] CBOWCTB,
OpPOILECCOB U 3aBUCUMOCTEI,
Ans  pelleHus 3anad U3
APpYyTrux Yy4eOHBIX
npeaMeTOB M  peanbHOU
J)KU3HH; MOAEJHMPOBATH C

MOMOIIBIO rpaduxkoB
peanbHBIE  IPOLECCHl U
SIBJICHUS.

Beipaxkarhb dopmynamu
3aBUCUMOCTH MEXIY
BEJIMUUHAMU

IIpu  paspabGorke paboueld  TporpaMMbl B  TEMaTHYECKOM
MJIAaHUPOBAHUM YYTEHBI BO3MOXHOCTH HCHOJIB30BAHHUS 3JIEKTPOHHBIX
(mudpoBbIX) 00pa3OoBaTEIBHBIX PECYPCOB, SIBISIONIUXCS y4YeOHO-
METOAWYECKUMH  MaTepuajlamMu  (MYJbTUMEIHHHBIE  MIPOrPAMMBI,
SJICKTPOHHBIE YYEOHHUKHM M 3aJJaYHUKH, DJIEKTPOHHBIE OWOJIHMOTEKH,
BUpPTyaJIbHbIE J1abOpaTOpHUHM, UIPOBBIE MPOrpaMMBbl, KOJIJIEKIIUHA
mupoBEIX 00pa30BaTEIbHBIX PECYpPCOB), HMCHOIb3YEMBIMH  JJIsI
OoOydeHHMsT W BOCHUTAHHUs PA3JIMYHBIX TPYIN  [OJb30BaTeJIeH,
IPEACTABICHHBIMH B 3JICKTPOHHOM (IIM(DPOBOM) BH/IE U PEATTHU3YIOITUMHU
naunaktudeckue  Bo3moxxkHoctu — UKT, copepxanue KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIIBCTBY 00 00pa3oBaHMU.

! 31ech npecTaBIeHbl SJIEMEHTBI COAEPKAHUS Kypca, H3ydaBlirecs B 5—8 Kkiaccax u
TpeOylolMe MOBTOPEHUsI, 0000IIeHus1 n cucreMmaruzanuu. OOpamarscsi K 3TOMY
MaTepHally MOXHO B BHJEC aKIICHTAa Ha 3aBEpUIAIOIIEM STalle H3y4eHHs Kypca 9
Kjlacca WM PaclpeieisiTh IO COOTBETCTBYIOIIMM TEMaTHYECKHUM pasjeiaM,
U3ydaceMbIM B TEUCHHE y4eOHOro roja.
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PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJIACCBI (ID 2224982)

MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OJMH U3 OCHOBHBIX pa3/eloOB IIKOJIBHOU
MaTeMaTHKH, UMEIOIIUI CBOEH 11esIbl0 00eCIeunTh N3yuyeHHe CBOWCTB
U pa3MepoB (QUTyp, MX OTHOIICHHWH M B3aUMHOE pAaCIOJIOKEHHE,
OIMpPAETCs Ha JIOTMYECKYIO, JI0KAa3aTelbHYIO JIMHHUIO. L[eHHOCTB
U3y4eHHs] TEOMETPUM Ha YPOBHE OCHOBHOIO 0OIIero obpa3zoBaHUs
3aKJIIOYaeTCss B TOM, 4YTO OOYyYaroIIMMHCS y4YUTCS TMPOBOIMTH
JIOKa3aTelIbHbIE PACCYKJICHHUsI, CTPOUTD JIOTUYECKHE YMO3aKIIOYEHUs,
JI0Ka3bIBaThb WCTHUHHBIC YTBEPKIACHHS U CTPOUTh KOHTPIPUMEPHI K
JIOKHBIM, IIPOBOJMTH PACCYKIEHUS «OT IPOTUBHOIO», OTINYATh
CBOWCTBA OT NPU3HAKOB, (POPMYIMPOBATH OOPATHBIC YTBEPHKACHUS.

BTopoil 1enpr0 u3y4eHus reOMETPUHN SIBJISETCS MCIOJIb30BaHUE
e€ Kak MHCTPYMEHTa MpU pELIEHUU KaK MaTeMaTU4YEeCKHX, TaK U
NPAKTUYECKUX  3a7ad, BCTPEYAIOIIMUXCS B  PEAIBHOM  JKU3HH.
OOyuaromuiics JTODKEH HAy4dUTbCS OMNPEAETIUTh T'€OMETPUUYECKYIO
¢burypy, omucaTb CIOBaMH JaHHBIM YepTEX WM PUCYHOK, HANTH
IUIOIIA/lb 3€MENbHOI0 YYacTKa, paccyuTaTb HEOOXOIUMYIO [UIMHY
ONTOBOJIOKOHHOTO Kalens wium TpeOyeMmble pa3Mmepbl rapaxa s
aBTOMOOMJISL. DTOMY COOTBETCTBYET BTOpasi, BEIYMCIUTENbHAS IUHUS B
n3ydeHuu reometpud. [Ipn penieHun 3a1a4 npakTUYECKOro Xapakrepa
oOyyaromuics y4uTcs CTPOUTH MAaTeMaTUYECKHUE MOJEIH peabHbIX
JKU3HEHHBIX CUTYyallUH, MPOBOAUTH BBIUUCIEHHUS M OLICHUBATH
aJIeKBaTHOCTB MOJIyYEHHOT'O pE3yJIbTaTa.

KpaiiHe Ba)xHO NOAYEPKHUBATH CBA3M TE€OMETPUU C JAPYTHMH
y4eOHBIMU TpEAMETaMU, MOTHBHPOBATh HCIOJIB30BaTh ONpEeSICHUs
reOMEeTPUYECKUX (UTyp U TOHATHH, JEMOHCTPHUPOBATH MPHUMEHEHHE
HOJYYEHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTH CBSI3U Hauboiee spKo
BHUJIHBI B TeMax «Bektopsl», «TpUroHoMeTprYecKrue COOTHOILIEHUS,
«Meton koopauHat» u «Teopema [Tudaropar.
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Y4eOHsblii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIINE OCHOBHBIC
pasgensl copepkanus: «l'eomeTpuyeckue (QUIyppl M UX CBOHCTBaY,
«3MepeHne reoMeTpU4EeCKUX BEJIMUUHY, «/{ekapTOBbI KOOpAMHATHI HA
IUIOCKOCTHY, «BekTops», «JBrmkeHus miockoctuy, «IIpeodpa3zoBanus
nOJ00US.

Ha wu3yuenmne yueOGHOro kypca «I'eomerpusi» orBomutcs 204
yaca: B 7 kitacce — 68 yacoB (2 yaca B Heeno), B 8 kiacce — 68 yacoB
(2 gaca B Hezento), B 9 kiacce — 68 4acoB (2 yaca B HEJIENIO).
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COJEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie noustus reomerpun. Touka, npsmasi, OTpe30K, JIyd.
VYron. Bunbl yrinos. BeprukaneHble U CMEKHbIE yriibl. buccexrpuca
yria. JlomaHas, MHOT'OYT'OJIbHUK. [TapamnenpHOCTH u
NEPIECHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA  OCEBOM
cumMeTpuu. IIpumepsl CHMMETPUH B OKPYKAOIIEM MUPE.

OcCHOBHBIE IIOCTPOECHHS C IIOMOILBIO LMPKYJISl M JIMHEUKH.
TpeyronsHuk. BeicoTa, Meanana, OMccekTprca, UX CBOWCTBA.

PaBHOOCApEeHHBII u PAaBHOCTOPOHHUW  TPEYrOJbHUKHU.
HepaBeHncTBO TpeyronbHuKa.

CpoiicTBa M MpHU3HAKM PABHOOEIPEHHOIO TPEYroJIbHUKA.
[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NMpHU3HAKU MapajjleNbHbIX NpsAMbIX. Cymma yrioB
TPEYroJIbHUKA. BHEIIHNE yTiIbl TpEeyTroIbHUKA.

IIpssMOyTONIBHBIN TpEyroJbHUK. CBolicTBO M€JIUaHbI
IPSAMOYTOJIBHOTO  TPEYrOJbHUKA, IIPOBEIEHHOM K TUIIOTEHY3E.
[Ipu3naku paBeHCTBa IIPSMOYTOJIBHBIX TPEYTrOJIbHUKOB.

[IpssMoyronbHBIN TPEeyroibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B T€OMETpUH: HEPABEHCTBO TPEYIOJIbHUKA,
HEpaBEHCTBO O JUIMHE JIOMaHOM, TeopeMa o OoJIbIIeM yriie U OoJbIIen
CTOpPOHE TpeyrojbpHUKa. [leprenuKynsp 1 HakJIOHHas!.

I'eomeTpuueckoe MecTo To4YeK. buccekrprca yria u cepeIMHHbII
NEPIEHAUKYIIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTb U KPYT, XOpZAa U IUaMeTp, UX cBoWcTBa. B3aumuoe
pacmoioKEHUE OKPYKHOCTH M mpsmoil. KacarenbHas M cekymias K
OKpPY’)KHOCTH. OKpYXHOCTb, BIIHCAaHHAas B Yrojl. BnucaHHas wu
OIMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHHUKA.
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8 KJIACC

Yereipéxyronpnuku. [lapamnenorpamm, €ro mNpU3HAaKH H
cBoiicTBa. YacTHble cllyyad MapajuieJorpaMMoB (IIPSMOYIOJIbHHUK,
poMm0O, KBanpar), UX MPU3HAKK U CBOWCTBA. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronsHas Tpanenus.

Meton ynsoenus menuansl. Llentpansnas cumMerpus. Teopema
®areca ¥ TeopeMa O MPONOPLHOHAIBHBIX OTPE3KaXx.

Cpennue nuHMM TpeyroibHuka M Tpaneuuu. LleHTp Macc
TPEYroJbHUKA.

[Tonobue TpeyronbHUKOB, koddduuuent nomodbus. [Ipusnaku
noaobust TpeyroiabHUKOB. [IpuMeHeHMe NOAOOMS NpU peleHUH
IPAKTUYECKHX 3ajau.

CpoiictBa 1uiomazneir reomerpuueckux ¢uryp. @opmynsl ams
IUIOIAAM TPEYTroJIbHUKA, NapajjenorpaMMa, pomba U TpanenuH.
OtHoenue niouaaei mofo0HsIX Guryp.

Boruncnenue miomazei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha
KJIeT4yaTou Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu
PELIEHUHU IPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro YrIjla MpsIMOYTOJbHOIO
TpeyroibHuka.  OCHOBHOE€  TPUTOHOMETPHYECKOE  TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkuu yriaos B 30, 45 u 60°.

BrircanHble M LEHTpaIbHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOU U
XOpAOW. YTabl MEXIy XOpJaMH M CEKyIIMMH. BrnucaHHble U
ONMCAaHHbIE 4YeTHIPEXYTrOJIbHUKU. B3auMHOe pacroyiokeHue ABYX
okpyxHoctell. Kacanue okpykHocteil. OOmiie kacateiabHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXAeCTBO. DOpMYJIBI IPUBEACHUS.

Pemienne TpeyronbHukoB. TeopemMa KOCHMHYCOB W TeopeMa
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CUHYCOB. Pelienne mpakTUYECKUX 3a/1a4d ¢ UCIIOIb30BAHUEM TEOPEMBI
KOCHUHYCOB M T€OPEMbI CHHYCOB.

[IpeoOpazoBanne  momoOus. I[logoOue  COOTBETCTBEHHBIX
2JIEMEHTOB.

Teopema O TPOU3BEACHUU OTPE3KOB XOpPI, TEOPEMBI O
MIPOM3BEICHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaIpaTe KacaTeIbHOM.

Bektop, mirHa (MOJyJb) BEKTOpA, COHAINPABJICHHBIC BEKTOPHI,
MPOTUBOINOJIOKHO  HANpaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpAllMU HAJ BEKTOPAMH.
PaznoxkeHne BekTopa 1O JBYM HEKOJUIMHEAPHBIM  BEKTOPAaM.
Koopaunarel  BekTopa. CKamsipHOE  IPOM3BEICHHUE  BEKTOPOB,
NPUMEHEHHE JIJISl HAXOXKJICHUS UTHH U YTJIOB.

JlexkapToBbI KOOPJAMHATHI HA IUIOCKOCTU. YPaBHEHUS MPSIMOU H
OKPYXKHOCTH B KOOPJMHATAX, MEPECCUCHUE OKPYKHOCTEH M TPSIMBIX.
MeTo/1 KOOPAMHAT U €ro MPUMEHCHHE.

[IpaBuibHBIC MHOTOYTOJIBHUKH. J{inHa okpyx)HOCTH. ['pamycHas
U pajaudaHHas Mepa YrJia, BBIUMCICHHE JUIMH JYT OKPYKHOCTEH.
[Tnomane kpyra, cCeKTOpa, CerMeHTa.

JIBuKeHHsI TUIOCKOCTM M BHYTPEHHHE CHUMMETPHH (UTYp
(omemenTapHbie ipencTaBienus). [lapamnensasiii nepenoc. [ToBopoT.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA
IMPOI'PAMMBI YUYEBHOI'O KYPCA «(I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO
Kypca «['eoMeTpus» XapaKTepu3yTCs:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCHUCKOM
MaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSIM POCCUMCKHX
MaTeMaTUKOB U POCCHIICKOM  MaTeMaTH4ecKOHW  IIKOJbI, K
UCTIOJIb30BAHUIO ITHUX JOCTHIKCHHWH B JPYrUX HayKaxX M MPHKIIAJTHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA U
peaM3anyu ero mpas, MPEJACTABICHUEM O MaTeMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHMS  PA3JIMYHBIX CTPYKTYp, SBJICHHMA, MPOIEIYP
rpa)kAaHCKOTro 00IIecTBa (HapuMep, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO ITHYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTKEHUH HayKH, OCO3HAHHUEM BaXHOCTH MOPATHHO-
ATUYECKUX NPHUHIIUAIIOB B ICATEIHLHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHME:

YCTaHOBKOW Ha aKTHBHOE yYacTHUE B PEIICHUU MPAKTHUUECKUX
3aJja4 MaTeMaTHYeCKOW HAIpaBICHHOCTH, OCO3HAHWEM BaXHOCTH
MaTeMaTHIECKOTO OOpa3oBaHWS Ha MPOTSHKCHWH BCEH SKH3HU IS
ycrmemHo  mpodecCHOHANBbHOW  ACSTENPHOCTH W pPa3BUTHEM
HEOOXOJTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM
WHMBUIYAILHON TpaeKTOpuH O0Opa3oBaHWS W KM3HECHHBIX ILIAHOB C
y4ETOM JIMIHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBI0O K  OMOIMOHATBHOMY M ICTETUYECKOMY

BOCIIPUATHUIO  MAaTeMaTH4YECKMX  OOBEKTOB,  3aJay,  pelIeHUM,
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paccyXJIeHHi, YMEHHUIO BUJIETh MATEeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTALlME B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY
HAY4YHBIX IPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
YelIoBeKa, MPUPOJIBI U 00IIECTBA, TOHUMAHUEM MaTeMaTHIeCKON HAYKH
Kak cepbl 4YeIOBEYECKON [EesATENbHOCTH, ATAaloB €€ pa3BUTHSI U
3HAUUMOCTU JUIsI Pa3BUTUSA LMBWIW3ALUUHU, OBJIAJEHUEM SA3BIKOM
MaTEMaTUKH M MaTeMAaTHUYECKOW KYJIbTYpOH Kak CPEACTBOM IO3HAHUS
MHpa, OBJAJACHUEM MPOCTCHIIMMH HaBBIKAMH HCCIEI0BATEIbCKOMN
JIeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI
3I0POBbSI M IMOLMOHAJIBHOIO 0JIATOTIOTYYHS:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTUUECKHE 3HAHUSI B MHTEpEcax
CBOETO 3[I0pOBBS, BEIACHHUS 3I0pOBOr0 oOpas3a >XHU3HU (370pOBOE
nuTaHue, cOATAHCUPOBAHHBIM PEXXUM 3aHATUN U OTAbIXA, PETyIsApHas
¢uznueckas aKTUBHOCTbH), C(QOPMUPOBAHHOCTHIO HaBbIKa pediekcuu,
MPU3HAHUEM CBOETO IMpaBa HA OMIMOKY M TAaKOTO K€ IMpaBa JPYroro
YEJIOBEKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIlME Ha TPUMEHEHHWE MaTEeMaTUYeCKHX 3HAHUW JUIs
pemeHusi 3agad B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpebl,
MJIAaHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1
OKpYXarollled  Cpelnbl, OCO3HAaHMEM TJI00ATBbHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIEM U ITyTeH UX PEIICHHUS;

8) ajanranus K U3MEHAKIIMMCS YCJOBHSM COLHUAJIBHOH U
NPUPOIHOH Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEOIPEAEIIEHHOCTH,
MOBBIINICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
NeATeTbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCS Y JPYTuX JIIOJICH,
nproOpeTaTh B COBMECTHOU JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OMbITA APYTHX;

HE00XO0IUMOCThIO B ((OPMUPOBAHNUY HOBBIX 3HAHUHU, B TOM YHUCIIE
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dbopMyITUPOBATh UCH, TOHSITHS, TUTIOTE3bI 00 00BEKTaX U SIBICHUSX, B
TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEHHBIX
3HAaHWI U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHC;

CHOCOOHOCTHIO 0CO3HaBaTh CTPECCOBYIO CHUTYaIIHUIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPEOYIOUit
KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC PEHICHHUS W JICHCTBUS,
(GopMyIHpOBaTh W OIICHWBATh PUCKU W MOCICICTBUS, (OPMHPOBATH
OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIe YHHMBepCaIbHbIe yueOHbIe AeiicTBUS

Ba3oBble 1oruveckue AelicTBus:

® BBIBIATP M XapaKTEpHU30BaTh CYIIECTBEHHbIEC IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MNOHATUH, OTHOIIEHUH MeX1y
HNOHATUAMH,  (OPMYIHUPOBATH  ONpEIENeHUs  MOHATHUH,
yCTaHaBJIMBaTh CYILECTBEHHbIM MpHU3HAK KJaccu(uKauuy,
OCHOBaHHUS Uil O0OOOLIEHUS W CpaBHEHMsS, KPUTEPHUU
MIPOBOAMMOIO aHAJIN34;

e BOCHOpUHUMATh, (OpMyIupoBaTh U  MPeoOpPa3OBBIBATH
CYXKIEHMS: YTBEPAMUTEIbHBIE U OTPULIATENIBHbBIE, CIUHUYHBIC,
YacTHBIE U OOLIHE, YCIOBHBIE;

® BBIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
OpoTHBOpeuYMs B  (akTaxX, MaHHBIX, HAONIOJCHUAX W
VTBEPKACHUSX, MpeljiaraTb KpPUTEpUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHKH,
JeTYKTUBHBIX u WHAYKTUBHBIX YMO3aKIYeHHH,
YMO3aKJIFO4YEHNUH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeJbCTBA MaTEMaTHMUECKUX YTBEPKIAECHUMN
(mpsiMble U OT MPOTHBHOIO), MPOBOIMTH CAMOCTOSITENHHO
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HECJIOKHBIE ~ JIOKAa3aTelNbCTBA  MAaTEeMAaTU4YEeCKUX  (DaKTOB,
BBICTPaWBaTh AapryMEHTALUIO, TNPUBOIUTH MPHUMEPHl H
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BBIOMpPATh CHOCOO pellieHus y4uyeOHOHM 3amaun (CpaBHUBATh
HECKOJIbKO ~ BApPMAHTOB  peIleHMs,, BbIOMpaTh Hauboiee
HOAXOAAIMM € Y4Y4ETOM  CaMOCTOSITENBHO  BBIJCIICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUe AeiiCTBHSA:

MCIIOJIH30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUN UHCTPYMEHT
no3HaHus, (HOpMyIUpOBaTh  BOMPOCHL,  (PUKCUPYIOIIHE
MPOTUBOpEYHE, MpoOJIeMy, CaMOCTOSITENILHO YCTaHAaBJIMBAThH
HCKOMOE U JaHHOE, (OpPMHPOBATH THUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIAIO0, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY  IUIaHY
HECJIOKHBIH DKCIIEPUMEHT, HEOOJbIIOe WCCIEAOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYecKOro OOBeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOi;

CaMOCTOSITENbHO (OPMYIHUPOBAaTh OOOOIIEHHS U BBIBOJABI MO
pe3yapTaTaM TMPOBEAEHHOTO HAOJIOJACHHS, WCCIICIOBAHNUA,
OIICHUBAaTh  JOCTOBEPHOCTh  TIOJYYCHHBIX  PE3YyJbTaTOB,
BBLIBOJIOB M O0OOIIEHN;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKKE
BBIJIBUTaTh MPEANOJOKEHUSI O €ro pa3BUTUM B HOBBIX
YCIIOBHSIX.

Pabora ¢ unopmaumeii:

BBISBIISATh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(OpMAIUH,
JAHHBIX, HEOOXOIMMBIX JJIsl PELIeHUs 3a]auu;

BBIOMPATH, aHAJIIM3UPOBATD, CUCTEMAaTU3UPOBATH u
MHTEPIPETUPOBATh UH(OPMALIMIO Pa3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHS;
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BBIOMpaTh  (QopMy  mpencrtaBieHus — uHGoOpManUMU @ M
WITIOCTPUPOBATH PelIaeMbIe 3a/1a4i CXEMaMH, JuarpaMMamH,
MHOU TpauKOi U UX KOMOMHAIUSIMH;

OLICHUBATh HAAGKHOCTH HMHGOPMAIMM O  KPUTEPHSM,
OPEUVIOKEHHBIM ~ y4YHTelIeM  Wid  c(HOpMYyIUPOBAHHBIM
CaMOCTOSITEINILHO.

KomMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPMHUMATh U (POPMYJIUPOBATH CYKIECHUS B COOTBETCTBUH C
YCIOBUSAMU M LEJISAMU OOILEHHs, SCHO, TOYHO, TPaMOTHO
BBIPKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX WM THCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUS TI0 XOJIy pEIICHHs 3aJaudu,
KOMMEHTHUPOBATb [1OJIy4YCHHbII pe3ysbTar;

B XOZ€ OOCYKICHHs 3aJaBaTb BONPOCHI IO CYIIECTBY
oOcyxnaeMol  TeMbl, MpoOJeMBbl, pelmaeMoil  3amauw,
BBICKA3bIBaTh HJIEW, HAICJICHHBIE Ha [IOWCK pEIIeHUs,
COIIOCTABJISATh CBOM CYXKJICHUS C CYXICHUSMH JIPYTUX
YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3inyMe U CXOJCTBO
NO3ULIKH, B KOPpeKTHOU dopme popMynupoBaTh pa3HOIIacHs,
CBOM BO3PAXKCHUS;

NpPEICTaBIIATh PE3yJIbTaThl PELIeHUs 3aJa4yH, 3KCIEPHUMEHTa,
UCCJIEIOBaHMsI, TPOEKTa, CAMOCTOSTEIbHO BbIOMpaATh (Gopmar
BBICTYIJICHHUS C YY4ETOM 3a/1a4 MPE3EHTAMA U 0COOEHHOCTEH
ayJUTOpUH;

MOHMMAaTh W WCIOJB30BaTh TPEUMYIIECTBA KOMAHIHON H
UHIUBUIYaIbHOM  paboThl  HpU  pPEUIEHHH  Y4eOHBIX
MaTeMaTHYeCKUX 3a/]a4;

OPUHUMATh IeJIb COBMECTHOH JeSTeNbHOCTH, IUIaHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, paclpenensTb BHJIbI
paboT, JoroBapuBaThCs, OOCYXKIaThb MIPOLECC U Pe3yJabTaT
paboTbl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OcyxaeHus,
00MEH MHEHMSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHSITD
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CBOI0O 4YacThb palbOThl M KOOPAWHUPOBATH CBOM JCHCTBUS C
JpYTMMM 4IEHaMH KOMaH[bl, OLICHMBAaThb Kade€CTBO CBOETO
BKJIaJ[a B OOIIUN MPOAYKT 110 KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

Pel"yJ’[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBUS

Camoopranuszanmsi:
®  CaMOCTOATEIIbHO COCTAaBIIATH IUIaH, AITOPUTM PELICHUS 33]1a41
(wm ero dYacTth), BBIOMpPATh CIOCOO pEIICHUS C Y4ETOM
UMEIOIUXCS PECypCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI PELICHUN C
yu€TOM HOBOI MH(OpPMAIIHUH.
CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:
e BIAJETh CIOCO0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yJibTaTa pelieHus MaTeMaTHYECKOM 3a1a4H;
® [peIBUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpH
pelieHun 3a7a4yr, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh Ha
OCHOBE HOBBEIX OOCTOSATENLCTB, HAWJCHHBIX  OIIHOOK,
BBISIBIIEHHBIX TPYIHOCTEH;
® OIICHMBaTh  COOTBETCTBHE  pe3yjbTaTa  JEATEIbHOCTH
MOCTABIICHHOW 1EMH U YCIOBHSIM, OOBACHATH MPHUUHBI
JOCTHIKEHHUS] WM HEIOCTIKEHHUS LeJH, HaXOJUTh OIIMOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 KJjacce OOy4aroOUIUICS TOITY4UT
CIIEIYIOIIE IPEIMETHBIE PE3yIbTATHI:

Pacnio3HaBath nu3yueHHbIE T€OMETpUUYECKIE PUTYPBI, OTIPEIENATh
UX B3aUMHOE pacloyIo’KeHHe, U300paxarb reoMeTpudeckue (QUrypsl,
BBITIOJIHATh YCPTCIKHU 110 YCIOBUIO 3a1ayvu. HSMepﬂTB JIMHEWHEBIE W
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YIJIOBBIE BEJIWYMHBL. Pemmars 3a1a4yn Ha BBIYUCIICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Henatb rpyOyr0 OLIGHKY JMHEWHBIX U YIVIOBBIX BEJINYHMH
IOPEIMETOB B pPEaJbHOM KHU3HHM, pa3MEpOB IPUPOAHBIX OOBEKTOB.
Paznuyath pazMepbl 3THX 00BEKTOB MO HOPSIIKY BETHYHHBL.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

ITomp30BaTbecs  NpU3HAKaMU  PAaBEHCTBA  TPEYTOJIBHHUKOB,
UCIIOJIb30BaTh MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB
IIPU PELICHNH 3a/1a4.

IIpoBOINUTE JIOTMYECKHE PACCYXKACHUSA C HCIOIb30BAHUEM
TEOMETPUUYECKHUX TEOPEM.

[Tonp30BaTbcs  NpU3HAKaMU  PaBEHCTBA  MPSAMOYTOJBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJWaHbI, ITPOBEAEHHOW K THIIOTEHY3€
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

OnpenensaTs NapauiebHOCTh NPSMBIX € IOMOIIBIO  YIJIOB,
KOTOpble 0oOpa3yeT ¢ HUMM ceKkyuas. OnpenensiTh NapayuienbHOCTb
IPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM NMpPSMOMN
J10 TOYEK APYrod MpsSIMOM.

Pemiats 3a1aun Ha KiieT4aToi Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIE
3HAQ4YEHMS YIJIOB B TEOMETPUYECKHUX 3a/1a4axX C UCIOJIb30BAHUEM CYMMBI
YIJIOB  TPEYrOJbHHKOB W  MHOTOYTOJIBHUKOB, CBOWCTB  YIJIOB,
00pa30BaHHBIX MpU MEPECEYeHUH JBYX HapayIeNbHBIX MPSIMbIX
cekyuien. Pemars npakTU4ecKkue 3a1a4yu Ha HaXOXKICHUE YITIOB.

Brmanete MOHATHEM TIeOMETPUYECKOTO MeECTa TOYeK. YMETh
ONpeeNnsaTh OUCCEKTPHUCY yria W CEPeAMHHBIA MNEPHEeHIUKYISIp K
OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

DopMynMpOBaTh OMIPEAEICHUS OKPYKHOCTH U Kpyra, XOpIAbl U
JIMaMeTpa OKPYKHOCTH, TIOJIb30BATbCS WX CBOWCTBAMH. Y METh
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHHUH 3a4a4.

Binamers  moHATHMEM ~— ONMCAaHHOM  OKOJIO  TPEYIrOJbHHKA
OKpPY)KHOCTH, YMeTh HaxoIuTh e€ ueHTp. Ilomp3oBarbes (hakramu o

TOM, 4TO OMCCEKTPHCHI YTJIOB TPEYroJbHUKA MEPECeKaloTCs B OAHOU
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TOYKE, U O TOM, 4YTO CEPEIMHHBIE MEPIECHAMKYISIPbl K CTOPOHAM
TPEYTrOJbHUKA MEPECEKAKOTCS B OJTHOM TOUKE.

BraneTe noHsTHEM KacaTelIbHON K OKPYKHOCTH, IMOJIb30BATHCS
TEOPEMOW O MEPHEHAUKYJSIPHOCTH KacaTellbHOW U paauyca,
MPOBEIEHHOI0 K TOYKE KaCaHUSI.

ITonp30BaThCs MPOCTENIINUMH T€OMETPUUYECKUMHU
HEpPaBEHCTBAMM, IOHUMATh UX IPAKTUYECKUNA CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKNE NOCTPOECHUS C TOMOILBIO
LUPKYJIS U JINHEUKU.

K konny oOyuenus B 8 kiacce oOyyarolUiiCs MOIXY4UT
CJIeYIOLIUE TPEAMETHBIEC PE3YIIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, X
AJIEMEHTBI,  TOJb30BaThCS WX  CBOMCTBAMH  TPU  PEUICHUU
reOMETPUUYECKUX 3a/1a4.

[IpuMeHsATh CBOICTBA TOUKH IIEPECECUEHUS ME/IUAH TPEYTOJIbHUKA
(meHTpa Macc) B PEIICHUH 3a/1a4.

Bnaners moHsiTHEM CpeHEN JTUHUU TPEYroJbHUKA M Tpamelnu,
NPUMEHATh WX CBOWCTBA TMPU PEIIEHUH TEOMETPUYECKUX 3ajad.
ITonp30BaTbest TeopeMont daneca U TEOPEMOU O MPONOPLUHUOHAIBHBIX
OTpe3Kax, NPUMEHATh UX JUIS PEeLICHUs MPAKTUYECKUX 3aau.

[IpumMeHATh TPU3HAKU TMOJO0US TPEYTOJbHUKOB B PEIICHHH
reOMETPUYECKUX 3a/1a4.

Ilonb3oBaTbecs  TeOpeMoOu IMudparopa  ana  pemieHus
FEOMETPUUYECKUX U MpaKTUYeCKHX 3aaad. CTpoUTh MaTeMaTHYECKYIO
MOJIENb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITEIBHO JI€JIaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIINE JIJTUHBI.

Bnaners noHATUSMU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO yria
MPsIMOYTOJIBHOTO TPEYroJibHUKA. [1071b30BaThCSl STUMU MOHATUSIMH JIJIS
pelLIeHHs TPAKTUYECKHUX 3a7a4.

Berauciste (pa3nuuHbIMU CITOCO0aMM) TIIONIAb TPEYTOIbHUKA
U TUIOHIAJM MHOTOYTOJIBHBIX (QUryp (MONB3YysACh, TA€ HEOOXOAMMO,
KambKyIATOpoM). [IpuMeHsTh MONydeHHbIE YMEHHUS B MPAKTHUYECKHUX

3aJa4ax.
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Brnagerp NOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOIO yIJa,
UCIIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIVIAX, yriaX MEXIy XOpJAaMu
(cexyluMHu) W yrile MeXAy KacaTelbHOH M XOpIOW IpU pEeLIeHUU
reOMEeTPUUECKUX 3a/1ady.

Biagets noHATHEM ONKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSI T
CBOMCTBa OIIMCAHHOI'O YETHIPEXYTOJbHUKA TP PELICHUH 3a/1au.

[IpuMeHATh NOJy4YEeHHBIE 3HAHWA Ha MPaKTHUKE — CTPOUTH
MaTeMaTHYeCKue MOJENu AJIs 3ajad peajbHOH JKU3HU U IPOBOJUTH
COOTBETCTBYIOILIME BBIYUCIIEHUS C NPUMEHEHUEM I[OoA00OMsS U
TPUTOHOMETPUH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYJISITOPOM).

K xoHny oOyyenus B 9 kJacce 0O0ydaroLMiics NOIY4UT
CJIEAYIOIIME IPEAMETHBIE PE3YJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH
C MX MOMOIIBIO PA3JIMYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«perieHue IpIMOYTOJIbHBIX TPEYTroJbHUKOBY). HaxoauTh (¢ moMolsto
KaJIbKYJISTOPA) JUIMHBI U YIJIbI U1 HETaOIUYHbIX 3HAYECHUH.

[Tonp3oBatbest  opMynamMu  TPUBENCHUST U OCHOBHBIM
TPUTOHOMETPUUECKUM TOKIECTBOM JUIsl HAXOXKIEHHSI COOTHOIICHUM
MEXy TPUTOHOMETPUYECKUMH BEIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAX0XKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTrOJbHHKA («pEIIEHHE TPEYrOJIbHUKOBY),
IPUMEHSTh UX MPU PEUICHUH T€OMETPUUECKHX 3ajay.

Brnaners MOHATHSMU npeoOpa3oBaHus nojio0wus,
COOTBETCTBEHHBIX 3JIEMEHTOB NOJA00HBIX (uryp. Ilomp3zoBarbes
CBOMCTBaMHM MO100MS TPOU3BOJIBHBIX (DUTYDP, YMETh BHIYUCIATH JTMHBI
U HaXxOJuTh yribl y MoAo0HbIX ¢uryp. [Ipumensars cBoiicTBa moao0us
B MPaKTHUYECKUX 3a/Jadyax. YMeTb NPHUBOJUTH MPUMEPHI MOAOOHBIX
Guryp B OKpyXxaromem Mupe.

[Tonb30BaThcs TeOpeMaMU O MPOU3BENEHUU OTPE3KOB XOp[, O
IIPOU3BEIEHNHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcsd BEKTOpaMM, NMOHMMATh HX TIE€OMETPUYECKHH U
¢u3nUecKuil CMBICI, NMPUMEHATh WX B PELICHUH T€OMETPUYECKUX MU

¢usnueckux 3amad. [IpuMeHATH ckalipHOE MPOU3BEACHHUE BEKTOPOB
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JUTS HAXOXKJICHUS JJTUH U YTJIOB.

[Tonp30BaThbCs METOJIOM KOOPAMHAT HA TIOCKOCTH, MPUMEHATH
€ro B PEIICHUH TEOMETPUUCCKHUX U MPAKTHYECKUX 3a/a4.

Brnagers NOHATHAMH TNPaBUIBHOTO MHOTOYTOJIBHUKA, UIMHBI
OKPY)KHOCTH, JJHMHBI JYyTd OKPYKHOCTH W DPaJUaHHOM MepHl yrIia,
YMETh BBIUMCIATH IUIOMIAAL Kpyra u ero dyacreil. Ilpumensars
HOJTYYCHHBIE YMEHHUS B IPAKTUYECKUX 33/1a4aX.

Haxomute ocu (Wnu LEHTPBI) CHMMETpHH (PUTYD, MPUMEHSATH
JIBYDKEHUS TUIOCKOCTH B TIPOCTEHIINX CIyJasX.

[lpuMeHSATh TOJYYEHHBIC 3HAHWS Ha TMPAKTHKE — CTPOHTH
MaTeMaTUYeCKUe MOJENU JJIsl 3a]ad PealbHOM JKU3HH M MPOBOAMTH
COOTBETCTBYIOLIME BBIYHCICHUS C [PUMEHEHHWEM MOJ00HMS U
TPUTOHOMETPUUYECKUX (QYHKUMH (MONMB3ysch, TAe HEOOXOANMO,
KaJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No HaumenoBanue KoRTho Hpa (udpoBbIe)
H/-lI Pa3AEI0B H TEM Bcero H],:;Tp w qe?clmTe“- o0pa3oBaTejbHbIE
NPOrpaMMmbl
padoTsI padorel | pecypcel
IIpocTeiimmue
TEOMETPUIECKHE
| ?}fggg’;; ux 14 Bbubnuoreka I[JOK
' https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPUIECKIX
BEJINUUH
Bbubnnorexa [JOK
2 Tpeyromruict 22 ! https://m.edsoo.ru/7f415e2e
[TapannenbHbie
3 HpsMble, CyMMa 14 1 Bubnuorexa [IOK
YTJIOB https://m.edsoo.ru/7f415e2e
TPEyTrOJIbHUKA
OKpY>XHOCTb H
4 KpYT. 14 1 Bubmmorexa IIOK
I'eomerpuueckue https://m.edsoo.ru/7f415¢2e
MOCTPOCHHUS
5 ng;(ST O%i};ze’ 4 1 butnuoreka IIOK
H https://m.edsoo.ru/7f415e2e
3HaHUH
OBULIEE
KOJIMYECTBO
YACOB I10 68 4 0
IMPOTPAMME
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8 KVIACC

DJIEKTPOHHBIE
(uudposkie)
KonuyecTBo yacos oOpa3oBare/ibHbIE
Ne ' HaumenoBanue pecypchol
n/ | pa3lejioB U TeM
I MpOrpamMMmabl pakr
Beer Kontpoa |
b-HbIE
padoThI Heciaue
padoThI
UeThlpEXyronbHU bubmmorexa HOK
1 12 1 https://m.edsoo.ru/7f417
KH
el8
Teopema daneca
1 Teopema o bubanorexa [JOK
2 TPOMOPIHONATLH 15 1 https://m.edsoo.ru/7f417
BIX OTpe3Kax,
el8
HOog00HEIE
TPEYTOIBEHUKI
IInowmans.
Haxoxnenue
momanei bubarorexa [TOK
3 TPEYroJbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJBHBIX el8
¢uryp. [Inomamn
moT00HBIX pUTYp
11:[61:/1?11));1?:)21 an bubarorexa [JOK
4 p 10 1 https://m.edsoo.ru/7f417
Havaja 13
TPUTOHOMETPUU e
Yrasl B
OKPY>KHOCTH.
Bnucannsle u
ONMCaHHbIE Bbubmmorexa [IOK
5 YETBIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f417
kxu. KacarenbHele el8
K OKPY’KHOCTH.
Kacanue
OKpY>KHOCTEH
6 IToBTOpEHHUE, 4 1 Bubmuoreka [TOK
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00001IeHne https://m.edsoo.ru/7f417
3HAHUH el8
OBILIEE
KOJIMYECTBO
YACOB I1O 68 6 0
[TPOTPAMME
9 KJIACC
KoanvecrBo 4yacoB DJIeKTPOHHbBIE
Ne HaumenoBaHue K I (undposbie)
n/-n Pa3ACI0B 1 TEM B o e 00 a;)OBaTe.]Ibele
IporpamMmbI cero  bHbIE YyecKkue P
padoThI padoTel | pecypchl
Tpuronomerpus.
Teopemsl
1 KOCHHYCOB U 16 1 bubnuorexa [IOK
CHUHYCOB. https://m.edsoo.ru/7f41al2¢
Pemienue
TPEYTOIEHIKOB
[TpeobpazoBanue
moao0us.
bubnnorexa [JOK
2 Merputeckue 10 ! https://m.edsoo.ru/7f41al2c
COOTHOIIIECHHUS B
OKPY>KHOCTH
bubnnorexa [JOK
3 Bexroprt 12 ! https://m.edsoo.ru/7f41al2c¢
4 f:clf apiﬁﬁ’;ll Ha 9 1 bubmmorexa HOK
pA https://m.edsoo.ru/7f41al2c¢
IIJIOCKOCTH
IIpaBunbHbIE
MHOT'OYTOJIbHHUKH.
5 i)II?HH;Hocm u 3 Bubnuoreka [IOK
Py https://m.edsoo.ru/7f41al2c
IUIOIIAIb KpyTa.
Breranciaenue
oniaaeu
6 JIBrxeHMst 6 bubanoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpEHUE, 7 2 bubanorexa [JOK
0006mIeHueE, https://m.edsoo.ru/7f41al2c
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cHCTEeMaTH3allus
3HAHUI
OBILIEE
KOJIMYECTBO
YACOB I1O
[TPOTPAMME

68
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO

I'OAAM OBYYEHUA)

7 kiacc (He meHee 68 )

HasBanmue pa3aesia

OcCHOBHBIE BHJIBI

(14 1)

CMexxHbIe U
BEPTHKAJIIbHBIC YIJIbI.
Paborac
OpoCTEeHIIUMHU
qepTeKaMHi.
Nsmepenue
JTUHEHWHBIX U yTJIOBBIX
BEJIMYUH,
BBIUHCIICHUC
OTPE3KOB H YTJIOB.
IlepumeTrp u mioma b
(uryp, coctaBIeHHBIX
U3 OPSIMOYTOJILHHUKOB

(TeMbl) Kypca (YHCJIO OcHoBHOE colep:kaHue JeATeJIbHOCTH
4acoB 00y4yaIuXxcst
Mpocreiimue ITpocreimue DopMyJIHPOBATH
reoMeTpu4ecKue reoOMeTpUYECKUEe OCHOBHBIC MOHSTHS U
¢uryps1 n ux 00BEKTHI: TOYKH, OIIpeaeTICHUSI.
cBoiicTBAa. npsiMble, JIy4du H Pacno3naBarthb
HN3mepenne yIJbl, U3y4deHHBIC
reoMeTpUYecKux MHOTOYTOJIbHUK, reoMeTpuYecKue
BEJINYUH JomaHasl. ¢urypsi, onpeneasiTh

UX B3aUMHOE
pacroyioKeHue,
BBINIOJIHATh YePTEXK MO
YCJIOBHIO 3aJa4H.
IIpoBoaursb
npocreimue
ITOCTPOEHUS C TOMOIIBIO
UPKYJISI U JINHEHKH.
U3mepsiTh nuHEHHbIE U
YIJIOBBIE BEJTMIUHBI
reOMETPUIECKUX U
OPaKTHUYECKUX
OOBEKTOB.
OnpeaesaTs «Ha rias3»
pa3Mepsl peajbHBIX
00BEKTOB, MPOBOAUTH
rpyOyIo OLIEHKY UX
pa3MepoB.

PemraTp 3a71aun Ha
BBIUHCIICHHUE JUTUH
OTPE3KOB U

BEJIMYHUH YTJIOB.
Pemiarp 3amaun Ha
B3aMMHOE
pacrionoxxeHune
reOMETPHUUECKHUX
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¢uryp.

IIpoBoauTnh
KJIaCCU(DUKAITUIO YTJIOB,
BBLIYHCJIATH JIHHENHBIE
U yTIIOBBIC BEJIMYUHBI,
NPOBOIUTH
HEOOXOIUMBIE
noKa3aTeJIbHBIE
paccyXIaeHus.
3HAKOMHUThCHA C
HCTOpPHUEH pa3BUTHUS

reoMeTpuu

TpeyroabHuku (22 1) ITousTue o paBHBIX | PacmosHaBarhb napsl
TpeyTroJIbHUKaxX U | paBHBIX TPEYTrOJBHUKOB
IIEpBUYHBIC Ha TOTOBBIX dYepTexax
MpeICTaBICHUS ol (c yKa3zaHueMm
paBHBIX OPU3HAKOB).
(KOHTPY?HTHBIX) BbIBOAUTH  CIICICTBUS
¢urypax. Tpu | (paBeHCTB
MIpU3HaKa  PAaBEHCTBA | COOTBETCTBYIOIINX
TPEYTrOJIbHUKOB. 3JIEMEHTOB) M3 PABEHCTB
I[Ipu3nakn paBeHCTBA | TPEYTrOJIbHHUKOB.
MPSIMOYTOJIBHBIX DopMyJIHUPOBATH
TPEYTOJILHUKOB. oIpeaeeHus:
CBoiicTBO MEeIUaHBI | OCTPOYTOJBHOIO,
MPSIMOYTOJIBHOTO TYMOYTOJIBHOTO,
TpeyTroJbHHUKA. MPSIMOYTOJILHOTO,
PaBHOOEenpeHHBIC U | paBHOOEIPEHHOTO,
paBHOCTOPOHHHE PaBHOCTOPOHHETO
TPEYTrOJILHUKH. TPEYTOJILHUKOB;
[Ipu3Hakn u cBOMCTBA | OMCCEKTPHUCHI, BBICOTHI,
paBHOOCIPEHHOTO MeJTuaHbI
TPEYTroJIbHUKA. TPEYTrOJILHUKA;
I[Tporus GonbmeH CEepEeAUHHOIO
CTOPOHBI MePICHANKYIIpa
TPEYTOJIBLHUKA JIC)KUT OTpe3Ka; mepuMeTpa
OonpmINi yTroJI. TpPEyTOJILHUKA.
IIpocreiimue PopmyIUPOBATH
HEpaBEHCTBA B CBOWCTBA W TMPHU3HAKHU
T€OMETPHH. paBHOOEIPEHHOTO
HepaBenctBo TPEyroJIbHUKA.
TPEyTroJIbHUKA. Crpourn YEPTEXKH,
HepaBeHcTBO pemiath 3a1a4un C
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JIOMAaHOM.
IIpsiMoyromnbHbIit
TPEYIrOJAbHUK CYIJIOM B

TOMOIIBI0 HAXOXJACHUS
paBHBIX TPEYrOJILHUKOB.
IIpuMeHSITH TPU3HAKHU

30°. paBeHCTBa
ITepBble mOHATHUS O MPAMOYTOJIBHBIX
J10Ka3aTeIbCTBaxX B TPEYrOJIbHUKOB B
reoMeTpHuHU 3a/1a4ax.
Hcnonn3oBarh
udpoBBIe pecypchl s
HCcCJIeJOBAHUA CBOICTB
n3ydaeMbIX QUryp.
3HAKOMUTHCHA €
HCTOPHUEH Pa3BUTUSL
reoMeTpuu
ITapajuieabHbIe ITapannenbHble PopmyIUPpOBATH
npsiMble, CyMMa YIJIOB | IPSIMBIC, UX CBOMCTBA, | MOHATHE MMapaijIeIbHBIX
TpeyrojbHuka (14 u) IIareiii IIOCTYJIAT | IPsIMBbIX, HAXOJAHUTh
EBxnnnaa. HakpecT | npakTudeckue mpUMeEpBHI.
JIC)KaINue, H3yuarsb CBOMCTBa
COOTBETCTBEHHBIE W | yIJIOB, OOpa30BaHHBIX
OJHOCTOPOHHHUE YIIIBI | IPU epeceUYeHN N
(oOpazoBaHHBIE pU | IapanjaedbHbIX MOPIMBIX
EPECEUYECHUN cexkyumeii. IIpoBoauTth
napajyIeIbHbBIX JI0Ka3aTeJIbCTBA
OPSIMBIX CEKYyIIEi). MmapajjieIbHOCTH  JBYX
ITpusznak OpsAIMBIX C  ITOMOIUBIO
napajIeJIbHOCTH YriaoB, 0Opa30BaHHBIX
MIPSIMBIX yepe3 | Ipu MNEepecedeHUHn >DTUX
paBE€HCTBO PACCTOSIHUM | HNPSAMBIX TpeTben
oT TOYEK OJHOU | mpsiIMOM. BpIluucjaaTnb
nopsiMoil 10  BTOPOH | cyMMY YIJI0B
MPSAMOM. TpeyroJibHUKa u
Cymma YIJI0B | MHOTOYTOJIbHHKA.
TpeyrojibHUKa u | HaxoguTh 4uCIIOBBIE U
MHOTOYTOJIbHHUKA. OyKBEHHBIC 3HAYCHUS
Bueurnue YTIIBI | YTJIOB B
TpEyroJabHHUKA T€OMETPUUIECKHIX
3ajagax c
HMCTOJIb30BaHUEM
TEOpEeM O CyMMeE YTIJIOB
TpeyrojibHUKa u
MHOTI'OYTOJIbHHUKA.
3HAKOMHUTBCH c
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ucTopuei pa3BUTHSA
reOMEeTpPHH
OKpY:KHOCTBH KPYT. OKpY>KHOCTB, XOpZbl U | DOPMYJIMPOBATH
I'eomeTpuueckue AaMeTpHI, UX | ompeaeeHHs:
NMOCTPOCHHUS cBolicTBa. KacaTenbHast | OKpY>KHOCTH, XOpABI,
(14 v) K OKPY>XHOCTH. | IUaMEeTpa U KacaTeabHOMI
OKpYy>KHOCTB, K okpyxHoctu. U3y4yaThb
BIHNCaHHasT B YyroOJ. | UX CBOWCTBa, NpPHU3HAKH,
ITonstue o I'MT, | crpouts YEePTEXKU.
npuMeHeHueB 3anadax. | McciaenoBarb, B TOM
Buccekrpuca U | gucie HCII0JIB3YS
CepeIUHHBINA nuppoBbIEe pecypcshl:
MEPHEHAUKYIIAP  KaK | OKPY’KHOCTH, BIIMCAHHYIO
reoMeTpUIecKue B yrodi; LICHTP
MecTa TO4YeK. OKPY’>KHOCTH, BITUCAHHOM
OKpY>XKHOCTb, B YTod; paBEHCTBO
OoIHCaHHasA OKOJIO | OTPE3KOB KacaTeJIbHBIX.
TPEyTOJIbHUKA. Hcnoab30BaTh METON
Broucannas B | IMT s
TPEYTOJIBLHUK JI0Ka3aTeIbCTBATEOPEM O
OKPY>XHOCTb. IepecedeHNn
[Tpocreitmue 3agaun HA | OUCCEKTPHUC YTIIOB
MMOCTPOCHHUE TPEyroJibHUKa U

CepeaUHHBIX
MEePHIEeHTUKYJIISIPOB K
CTOpOHaM
TpEeyrojbHUKA C
nomoipo I'MT.
OBJaageBaThb
NMOHATHUSAMH BIOHCAHHOM
H OITMCAHHOU
OKpY>XHOCTEH
TpEeyrojbHUKA,
HaXO0AUThb LEHTPBIITUX
OKPY>XHOCTEM.

Pemarb OCHOBHBIC
3a/la4yd HAa NOCTPOEHMeE:
yriia, paBHOTO JaHHOMY;
CEepEeJIMHHOTO
NePHeHTUKYJIIsIpa
ITaHHOT'O OTpe3Ka;
OpsiIMOM, TIpoxoasiuieH
4yepes3 JaHHYIO0 TOYKY U
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MePIEeHANKYJISIPHON
JTaHHOM OpPsIMOIA;
OMCCEeKTPHUCHI JTAHHOTO
yrja; TpeyrojlbHHUKOB
o pa3ITnIHBIM
3JI€MEHTaM.
3HaAKOMHUTHCA €
HCTOPHEel pa3BUTHUS

Kypca 7 knacca

reOMETPHUH
IloBTOpEHUe, IToBTOpEeHUE u | Pemiare 3agauym Ha
000011eHHEe 3HAHUIA 0000111eHNEe OCHOBHBIX | MOBTOPEHUE,

(4 4) NOHATUM W METOJOB | WIIIOCTPUPYIOILIHUE

CBSI3U MEXAY
pPa3nuYHbIMHU YacTAMH

Kypca

8 kiacc (He MeHee 68 1)

HasBanue pazaena

OcCHOBHbBIE BHJBI

(Tembl) OcHoOBHOe cojep:kaHue mesiTeJIbHOCTH 00yYaIOIIUXCS
Kypca (4MciI0
YacoB)
Uernipéxyroabnuku [[lapaniaenorpammM, ero3o0paxaTh M HAXOAMThb HA|
(12 u) [IPU3HAKW U CBONCTBA.UEpPTE)KaX UYEThIPEXYTOJIbHUKY
HacTHBIC CIIyYdampa3HbIX BHUOB u x|
napamieIorpaMMoOB PIEMEHTHI.
(IpAMOYTOJBHHUK, POMO,MDOpMyJINPOBATH
KBaJIpaT), UX MPU3HAKHU HoNpe/Ie/IeHusl:
CBOIiCTBA. Tpanenus.napannenorpamma,
PaBHOOOKAs UOPSIMOYTOJIbHHKA, pomoOa,
IpsIMOYTOJbHAsA KBagpara, Tpamneuuy,
Tparnenuu. [paBHOOOKOM Tpamneuuy,
Y nBoenue MEAUAHBIL.[IPSIMOYTOJIBHOU Tparneuuu.
I{enTpanbHas J/loka3plBaTh W MCHOJb30BATh
CHUMMETPHSI NMpH peleHnu 3a1a4 MMPHU3HAKU

)4 cBOMCTBA:
rapaJuiesorpaMmma,

MIPSMOYTOJILHUKA, pomoba,
KBaJpara, Tpanenuy,
[paBHOOOKOM Tpanenuy,

MPSIMOYTOJILHOW Tparenu.
IpuMeHATs MeTOJA YABOCHUS
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MenuaHbl TPEYTrOJIbHHUKA.
M cnoab30BaTh uppoBkIC
[pECYpChl JUISI HUCCIIETOBaHUS
CBOMWCTB U3y4YaeMbIX (QPUTYP.

SBHAKOMHUTBCSI € HCTOpPHUEH
[Pa3BUTHUS T€OMETPUU

Teopema ®ajiecau [Teopema ®darneca ullpoBOAUTH NOCTPOEHUS] C

TeopeMa o Teopema O[MOMOIIBIO HUPKYJIST U TUHEUKHU

MPOMOPIHOHAIBHBIX [[IPOMOPIUOHAIBHBIX C HCHOJIb30BAaHUE TEOPEMBI

oTpe3kax, 1m0100- OTpE3Kax. daneca u TEOPEMBI 0

Hble TPeyroJsHuku |(CpenHsist JIMHUSAIPOTMOPIHUOHAIBHBIX

(15 u) TpeyrojbHUKA. OTpe3Kax, CTPOUTH
Tpaneuus, e€ cpeaHssAMeTBEPTHIN
UTMHUSA. MMPOMOPIIUOHATILHBIN OTPE30K.
IIponopuuoHabHbIE IpoBoauTE [X0KA3aTEJALCTBO
OTpPE3KH, ITOCTPOCHHUE([TOTO, 49TO MeaHuaHbl
4eTBEPTOTO TpEeyrojJibHUKa IIePECEKaI0TCs
MpONOPLUOHAIILHOIO B OOHOW TOYKE, U HAXOJUTH,
oTpe3Ka. CBA3b C  LEHTPOM  Macc,
CBoiicTBa IIeHTpa Macc BHAXOAUTHL  OTHOLIEHHE, B
TpEeyroJIbHUKE. KOTOPOM MeJUaHbl JeNsATCs
[TomoOHBIE [TOYKOM UX MEepeceyeHUs.
[TPEYTOJBHUKHU. TpuHaxoaursb o/ I00HbBIE
MMpHU3HaKa MOMOOUATPEYTOIbHUKN Ha TOTOBBIX
TPEeyTrOJILHUKOB. gepTexax c yKa3aHueM
I[MpakTudeckoe COOTBETCTBYIOIIINX MIPU3HAKOB
IpUMEHEHNE Mo100Ms.

PemiaTh 3agaum Ha HO}IO6HBIC

TPSYrOIBHUKH C  IIOMOIIBIO
CaAaMOCTOSITEJILHOTO
MOCTPOCHUSI  YEepTEeKeH u
HaX 0K ICHUS OO0 HBIX
[TPEeyTrOJILHUKOB.

IMpoBOAUTH T0KA3aTEJIHCTBA C
HCIIONb30BAHUEM IMPU3HAKOB|
mog00msI.
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J]mcam;man; TpU IIpHU3HAKa
HOZ[O6I/I$[ TPCYTOJIBHUKOB.

uryp. ILiomann
noxo0HbIX puryp (14

1)

OTHOIIIEHHE ILJIOLIAJCH
TPCYTrOJILHUKOB COOIINM|
OCHOBaHHUEM HJIN OOIICH
BBICOTOM.

BrlunciaeHue rmonianaeiu
CIIOKHBIX (UTYp dYepe3
pa3OueHne Ha 4YacTH U

mocTpoeHHeE.
[Tnomann  ¢uryp Ha
KJIeT4aTor Oymare.
ITnomanu IMOJTOOHBIX
uryp. Brruncnenue
iomane. 3agadum C
[MPaKTHYSCKUM

cojepxaHueM. PeuieHnue
3ajlad ¢ HOMOLIBIO METOAA)
BCIIOMOTaTE€IbHON
mJIonaau

IMpuMeHATH MMOJIy4YCHHBIC
BHAHUS npu peuieHun
reOMETPHUYECKUX u

MpakTUYEeCKUX 3aaad.
BHAKOMHUTBCA ¢ HCTOpHUEH

A3BUTHUS T'€OMETPHH

Ignomazu,. IMomsitme 00  oOmeiOBJageBaTh NepBUYHBIMH
axosKIeHne TEOPUH TUIOIIAH. npeacTaBjJeHUAMN 00 oOmiei
nJiomaei DopMyITBI U TUIOIIAMHUTCOPUN  IDIOIanu  (Mephbl),
TPeyroJibHUKOB TpEeyTOJILHUKA, dopmynupoBarh CBO¥CTBA
W MHOTOYTOJIbHBIX |[IapajuiejiorpaMma. IO/, BBISICHSITh ux

HaTrJISIIHBIA CMBICII.
BoiBoauTH HOpMYyIIBI ILTOMIAAN

rapasuiesiorpaMmma,
TpeyrojbHUKA, TPAaNCIlhuu U3
bopmyITBI TUTOIIAN
OpPsIMOYTOJbHUKA
(kBagpaTa).

BbIBOAUTH (POPMYJIBI ILTOIIA A
BBIMTYKJIOTO
4eTHIPEXYTOJILHUKA qepes

MUaroHajii W yYrojd MEXay|
HuMu. Haxoaurs 1muiomanu
buryp, wn300paxkEHHBIX Ha
KJIeTYaTOU Oywmare,
MCIOJIL30BATh pa3OWCHUC HA|
"MacTU U JOCTPOCHUE.

Pa3ouparnb NnpuMepbl
MCIIOJTb30BAHMS

BCITOMOTATEJIBHOW  IUIOMIAAN
1 pelieHus

reoMeTpUYEeCKUX 3ajiau.
HaxoauTh miomain
MOOOHBIX UTYP.
BbIYHCJIATH TJIONIAIN
[PA3TUIHBIX MHOTOYTOJIBHBIX
buryp.

Pemarh 3agauM Ha IJI0IIAb
C MPAKTUIECKUM
cCoJIepKaHUEM
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Teopema Iudaropa
M Havaa
TPUTOHOMETPHHU
(10 4)

Teopema Iludaropa, eé&
MOKa3aTeabCTBO u
npumenenue. OOpaTHas
Teopema Iludaropa.
Onpenenenue

TPUTOHOMETPHYESCKUX
(yHKIMIT OocTporo yria,
TPUTOHOMETPHYECKHE
COOTHOIICHUS
IPsIMOYTOJIBHOM
TpeyroisHUKe. OCHOBHOC
TPUTOHOMETPHUUECKOE

B

TO>KIECTBO.
CoOoTHOIIIEHUS MEXY
CTOpOHaAMU B
MPAMOYTOJIbHBIX

TpEeyroJIbHUKaX C yrJaMH
B 45° u 45°; 30° u 60°

Jloka3bIBaTh TeOpEMY
I[Mudaropa, ucHoJIb30BaTH
€€ B IPaKTUYECKUX
BBIUUCIICHUAX.
DopmyIUPOBATH
OIpeneaeHUs
TPUTOHOMETPUYECKUX
(pyaKIMIT OocTpOrO yria,
NpoBepATh UX
KOPPEKTHOCTB.
BoIBOIUTH
TPUTOHOMETPUUYECKHE
COOTHOIICHUS B

NPpSAMOYTOJIBHOM
[TPEYTrOJIbLHUKE.
MccaeaoBaThb COOTHOIIICHHUS
MEXITY CTOpOHAMU B
MPSIMOYTOJIBHBIX

[TpEeyroJibHUKAX ¢ yriaamu B 45°
m 45°; 30° u 60°.
Hcnoab3oBaTh GOPMYIIBI
MPUBEJICHUSI U OCHOBHOE
TPUTOHOMETPHUYIECKOE
TOXKZECTBO JJIsI HAXOXKJICHUS
COOTHOIIIEHUUN MEXIY
TPUTOHOMETPUICCKUMU
(byHKIUSIME pa3JIMYHBIX
OCTPBIX YTJIOB.
IpuMeHATH TOJTyYEeHHBIE
BHAHUS U yMEHHsS IIPHU
[PEIIEHNN NPaKTHIECKUX
3ajsad.

BHAKOMHMTBCSI € HCTOpPHUeH

Pa3sBUTHUSA TCOMCTPUU
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Yriabl B
OKPY’KHOCTH.
BnucanHble
M OIHMCAHHbIE

HETHIPEXYTI'0JIbHUKHA.

acaTejbHbIe
K OKPY>KHOCTH.
acaHue

Brimcanusie u
HEeHTpaJlbHbIC YTJIIbI,
YTOJI MEX/1y KacaTelbHOU
M XOpIOU.

YTIIBI MEXIy XOpJiaMu
M CEeKYILIUMH.
Brimcanubpie U
OIIMCAHHBIC YETBIPEX-

DopMyJUPOBATH OCHOBHEIC
OIIpe/ICTICHHSI, CBSI3aHHBIC C
yrjlaMu B Kpyre (BIUCaHHBIH
yroJI, eH-

TpaJbHBINA yTOJI).

HaxoauTs BIIHICaHHBIC YTJIbI,
OIHparoLInecs Ha OQHY AYyTY,
BBIYUCIATH YIJIbI C

OKpY:KHOCTeil YTOITBHUKH, UX TTOMOIIIbIO TEOPEMBI O
(13 ) MPpU3HAKW U CBOMCTBA. [BOHMCAHHBIX yIJIaX, TEOPEMBI
ITpumeHeHne >3THUX 0 BIHMCAaHHOM
CBOMCTB 4EeTPEXYTOJIbHUKE, TEOPEMBbI
IpU pEIICHUU O LIEHTPAJIbHOM yTJIE.
TEOMETPUUECKHUX 3a- HMccaenqoBaThb, B TOM UYHCIIE C
may. [MOMOIIBIO0 HH(PPOBBIX
B3aumHoe [PECYpPCOB, BIIUCAHHBIEC U
pacnoioske [ONINCAaHHbIE YEeTBHIPEX-
HUE IBYX [YTOJIBHUKH, BBIBOJAUTH HX
okpy>xHocTel. KacaHuelcBoliCTBa U MPU3HAKU.
OKPY>XHOCTEHN Mcnmoab30BaTh 3TU CBOMCTBA
M MMPU3HAKU MPU PEIICHUH
Bajau
|[ToBTOpEHME, IToBTOpeHne ocHOBHBIX [PemaThs 3agaum Ha
00001IeHME MOHSITUN U METOI0B [TOBTOPCHUE,
BHAHUH KypcoB 7 U 8 KJIACCOB, |[MJUIFOCTPUPYIIHE CBSI3U
(4 u) 00o001IeHne 3HaHUH MEXXTy Pa3IMYHBIMHA
HacTIMH Kypca

9 kiaacc (He meHee 68 1)

HazBanue pa3nena
(Tembl)
Kypca (4mcjio
4acoB)

OcHoOBHOE cojiep:kaHue

OCHOBHBIE BUIbI
MeATeIbHOCTH 00y4YalouXCs
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Tpuronomerpus. |OnpeneieHue DopmMyJIHPOBATH
Teopembl TPUTOHOMETPUYECKUX onpeneeHnst
KOCHHYCOB H byHkmuit yrioB ot 0° 10 [TPUTOHOMETPHUECKHUX
CHHYCOB. 180°. (yHKIHN TYIIBIX U IIPSIMBIX
Pemenue KocuHyc U cuHYyC IpsIMOTO H[yTJIOB.
TPeyroJibHUKOB  [TyIIOrO BpIBOAUTH TEOpEMY
(16 1) yrna. TeopeMa KOCUHYCOB. [KOCHHYCOB H TEOPEMY
(O6o00meénHnas) Teopema CHHYCOB
cuHyCcOB (C pamu- (c pagnycoM ONMHUCaHHOU
[YCOM ONHUCaHHOM OKPY>KHOCTH).
okpy>kHocTH). Ha- Pemats TpeyroJbHUKH.
XOJKJICHUE JJIUH CTOPOH U |PemiaTh IMpakTUYECKUE
BCJIINYHH 3agadu, CBOJAIIMUCCA K Ha-
YTJIOB TPC€YTI'OJbHUKOB. XOXKICHUIO pa3JITMYHbIX
Dopmyra 1uIoIagu PJIEMEHTOB TPEYyTOJIbHHUKA
TpEyTroJbHHUKA
dgepe3 IBE CTOPOHBI U yrodi
MEXIY
HUMH. DopMmyia mIomaIn
HEeTBIPEXYTOJILHUKA Yepe3
ero quaroHaiu
M yroJl MEXAy HUMH.
IIpakTHuyecKkOe NPUMEHEHUE
JTOKa3aHHBIX TCOPEM
[Ipeo6pasoBanue [lonstue o OcBauBaThb NOHsITHE
mox00usl. nmpeoOpa3zoBaHUU MOJ0- mpeoOpa3oBaHUsI TIOTO0US.
Merpuyeckue ousi. HccaenoBarb OTHOLIEHUE
COOTHOIIICHUSA COOTBETCTBEHHEIE ITMHEHHBIX 2JIEMCEHTOB
B OKPY/KHOCTHU SIIEMEHTHI ITOJOOHBIX buryp npu
(10 u) uryp. mpeoOpa3oBaHUU TTOTOOMS.
Teopema o npousBeaecHun |[Haxoaurhb
OTpPE3KOB MpUMEpHI MOA00MS B

Xxopa, Teopema o
MPOU3BEIEHUU OTPE3KOB
CEKyIIHX, TEOpEMa O
KBaJpaTe KacaTeJbHOU.
IIpumeneHue B

[PCIICHUU TCOMETPHUUICCKHUX
3agayq

OKpy Karolei
MeCTBUTEIBHOCTH.
BbIBOAUTH METpHUYECKUE
COOTHOILIEHUSI MEXAY OT-
pe3KaMM XOpI, CEeKyILIUX U
KacaTeJIbHBIX C
MCIIOJIb30BAaHUEM
BITMCAHHBIX yTJIOB U
MOJOOHBIX TPEYTOJIBHUKOB.
PemaTh reomerpudyeckue
3a7a4u U 3a7a44 U3
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[peaibHOM >KU3HU C
MCIOJIb30BAHUEM ITOJOOHBIX
TPEYroJIbHUKOB

[BexTops1 (12 1)

OmnpeneneHue BEKTOPOB,
CIIOKEeHNE u pa3HOCTh
BEKTOPOB, YMHOXEHHE
BEKTOpa Ha YHCIIO.
Dusnyeckuii H
reoMeTpUUYECKUI CMBICJI
BEKTOPOB.

Pasznoxenue BekTOpa IO
IBYM HCKOJJIMHCAPHBIM
BEKTOPaM. Koopnunatsl
BEKTOpA.

CKaJIsIpHOE€  NIPOU3BE/ICHUE
BEKTOPOB, €T0 IIPUMECHCHHE
IUIST HAXOXXIEHWS JJIHWH U
YTJIOB.

Pemenue 3ama4d ¢ MOMOIIBIO
BEKTOPOB.

IIpuMeHeHue BEeKTOPOB IJIs
pereHus 3a1aq
KUHEMAaTUKHU U MCXaHUKH

Hcnoab30BaTh BEKTOPBI Kak|

HaIpaBIICHHBIC OTpE3KH,
Hccjie/10BaTh
reoOMETPUYECKUN
(TIepemMertieHIE) u
(uznueckuii (cuia) CMBICIBI
BEKTOPOB.

3HATH ompeaeJeHUs] CyMMBI
u pa3HOCTH BEKTOPOB,
YMHOKE€HHUSI  BEKTOpa  Ha
qHUCIO, Hceae10BaTh
reOMETPUICCKUN u
(busngeckuil CMBICIIBI 3THUX
oneparum.

Pemiate  reoMeTpHYecKue
3a7laul C HCIIOJIb30BAHUEM
BEKTOPOB.

PackiaaabiBaTh BEKTOP MO
TBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaJSIPHOE
MMpOU3BEICHUE BEKTOPOB,
BBIBO/IUTH €TI0 OCHOBHBIC
cBOMCTBA.

Bberuucastb CymMMYy,
[pa3HOCTH u CKaJIsIPHOE]

MPOU3BEICHUEC BEKTOPOB B
KOOpIMHATAaX.

TIIpuMeHATH CKaJISIpHOE
MPOU3BEICHUE NJIsI
HaXOXXJICHUS JUTUH U YTJIOB
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FleKapTOBI)I
KOOPAMHATHI HA

mockocTH (9 4)

JlekapTOBBl ~ KOOpPJIUHATHI
TOYEK Ha IIOCKOCTH.
YpaBHEeHUE OpsSIMOU.
YraoBoit K02 PUIHEHT,
TaHMeHC yrjla HakKJOHA,
napajjieabHbIe u
NEePIIeHIUKYJISIPHBIE
npsiMbIE.
'YpaBHEHUE OKPY>XHOCTH.
HaxoxxneHue KOOpAMUHAT
TOYEK nepecedyeHus
OKpPY>XHOCTH U NPSIMOU.
MeToa KoopauHaAT OpU
[PELICHUUTEOMETPUIECKUX
3agad.

Mcnonb3oBanue METOA|
KOOpAWHAT B NPaKTUYECKHUX
3ajtavyax

OcBauBaTh TMOHATHE
MPsIMOYTOJIBHOU CUCTEMBI
KOOpJAUHAT, JIEKapTOBBIX
KOOpAUHAT TOYKH.

BbiBOIUTH ypaBHEHHUE,
npssMOM M OKPYXKHOCTH.

BbiieJsiTh NOJHBIM KBaapaT
s HaxXOXXICHUsS IEHTpa U
paguyca OKpPY>KHOCTH MO €€

YpPaBHCHHIO.
Pemiarn 3aJa4u HAa|
HaxO0XKICHUE TOYEK
Hepecequnﬂ HpSIMI)IX u

OKPY>XHOCTEH ¢ MOMOILIBIO
MeToJla KOOpJAUHAT.
Mcmoab30BaTh CBOMCTBA,
[YTIIOBOT'O Ko (ppurneHTa
MPSMOM IPH pEeIICHUH 3a1ad,
TSt ompeeIcHus
[pacITONI0KEHHUS TPSIMOU.
IMpuMeHATH KOOPIWHATEI
mpu peueHun
FeOMETPUUIECKUX u
NpaKTHYEeCKUX 3ajadv, sl
MOCTPOCHUS
MaTeMaTUYeCKHUX MOOeJICH
pealbHbIX 3a7a4d («MeTo]

KOOPIAMHAT).
IMoab30BaTbhCsA Jifit|
TMMOCTPOCHUS 17|

WCCcIeNOBaHUN MU(PPOBBIMH
pecypcamu.

3HAKOMHMTBLCSI € HCTOpPHUEH
PasBUTHUA TCOMECTPUN
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IIpaBujbHbIE
MHOI'OYI'0JIbHUKH.
Jlnmna
OKPYKHOCTH H
Iomanbs Kpyra.

IIpaBunbHbBIC

MHOI'OYIrO
ITBHUKU,
BBIYUCIICHUE UX
i1eMeHTOB. Yucio

dopmyIUPpOBATH
OIpeIeIeHUE IIPABUIBHBIX
MHOT'OYT'OJIbHUKOB,
HaXOAUTh UX 3JICMEHTBHI.
Ilo1b30BATHCS IOHATUEM

cumMmeTpusi. OcH 1 HEHTPHI
CUMMETpPHH.

[Ipocreiime npuMeHEHUs
B pELICHUH 3ajad

[Beruncienne T U AJUHA OKPYKHOCTH. IIMHBI OKPY>KHOCTH,
nuiomaaei JlnrnHa OyTH OKPY>KHOCTH. [BBEIEHHBIM C IIOMOUIBIO
(8 u) PagunanHast mepa MpaBUIbHBIX
yria. MHOTI'OYTOJTHHUKOB,
IImomane kpyra u ero onpeaesiTh YUCIIO T,
DIIEMEHTOB MIWHY OyTH U paJuaHHYIO
(cexTopa U CEerMeHTa). Mepy yria.
Brruucinenue IIpoBoauTh nepexon oT
riomaeit puryp, paauaHHOM MepHhl yria K
BKJIFOYAFOTITAX rpajyCHOU U HAOOOPOT.
PJIEMEHTHI KpyTa OnpeaeasiTe IIOMIAAb
KpyTa.
BeiBoauth ¢Gopmyaabl (B
rpagycCHOW M paguaHHOU
Mepe) Il JJIAH IyT,
MIolanel CeKTOpoB U
CErMEHTOB.
BbIuuciaaTh ILU10MALU
uryp, Brirouaromux sie-
MEHTBI OKPYKHOCTH
(kpyra).
Haxoautb IJIOLIAU B
3ajlayax peajbHOMW KU3HU
JIBUKEeHUS IloHsiTHE O NBUKEHUU Pa3zoupars PUMEPHI,
MJI0OCKOCTH nI0CcKOCTH. [TapamienbHbI MILUTIOCTPUPYIOIIUE MOHSITHUS
(6 u) IIEPEHOC, IOBOPOT U IIBUYKEHUSI, LIEHTPOB M Ocel

CUMMETpPHUHU.
DopMyJIHpPOBATH
onpesieseHrsl napaiieibHOTO
rnepeHoca, MOBOpOTa U OCEBOM
cummeTpuud. BbIBOAMTH UX
CBOICTBA, HAXO0JIUTh
HEMOABHIKHBIE TOUKH.

HaxoauTh LEHTPHI U OCH
CUMMETpUN OpocTeHINX
uryp.

IpuMeHaATHs NapalieIbHBIN
IEpPEeHOC U CUMMETPUIO MPH
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pPEIICHUN TEOMETPUUYECKHUX

3ajiay (pa3ouparth MpPUMEpPHI).

Hcnoan3oBaTh 17151

IMOCTPOCHUS U

HcclieJoBaHnil U poBbIe
eCypChl

|lToBTOpPEHME,
0000IIEHHE,
cHCTeMATH3ALHSA
3HaHmii?

(7 )

IToBTOpEeHUE OCHOBHBIX
MMOHSITUN W METOIOB KYypPCOB
7—9 kiaccoB, 0000IIEHNE U
crucTeMaTh3alus 3HAHUM.
IIpocTreiimue
reoMeTpudecKue QGUTYpH H
ux cBoMcTBa. HM3mepenue
FeOMETPUYECKUX BEIUYHH.
TpeyronbHUKU.
ITapannenbHbIe H
NepHeHIUKYJISIPHBIC
psiMbIC.
OKpYy>XKHOCTh u
I"'eomeTpHuUuecKue
MOCTPOCHUS. VYrasl B
OKpy>XHOCTHU. BrincanabIie 1
OIMCaHHBIC  OKPYXHOCTH
MHOTOYTOJIBHUKOB.
IIpsiMast U1 OKPY>KHOCTb.
HeThIpEXYTOJIbHUKHU.
BriicanHBIC HOTIMCAaHHBIC
HeTHIPEXYTOJIBHUKH.
Teopema IMudaropa u
Hadaja TPUTOHOMETPHH.
IPenrenue 00Imux|
TPEYTOJIILHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
I[TpeoOpa3oBaHus
MJIOCKOCTH. J[BU>KEeHMUsI.
ITonooue. CummeTpus.
IImomans. Berancnenue
roroinaaen. [Tmomaam
MOOOHBIX (UTYP.
JlekapTOBbI KOOPpAUHATHI
Ha MJIOCKOCTH.

IBeKTOpb!I Ha MIIOCKOCTHU

KpYT.

OnepupoBarh HNOHSATHAMHU:
¢urypa, Touka, mpsaMas,
yTroJ, MHOTOYTOJIbHUK,
paBHOOCIPCHHBIHN u
[PaBHOCTOPOHHUM
TPEyTrOJIbHUKU,
MPsIMOYIOJIbHBIN
TPEYyroJbHUK, MeauaHa,
OuCCeKTpuca U  BBICOTA
TpeyrojJbHUKa,
mapajieJorpamMmm, pomo,
MpsIMOYTOJIBHUK, KBaapar,
Tparenus; OKPY>XHOCTB,
KacaTeJIbHasl; PaBEHCTBO W
moagooue ¢uryp,
TPEYTOJILHUKOB;
napajsieJIbHOCTh "
MEPHNEHAUKYISIPHOCTD
MPsIMBIX, yroJa MEX Ay
mpsAMBbIMH, CUMMCETPUA
OTHOCHUTCIIbHO TOYKHU 151

OpsIMOM; JIJIMHA, paCCTOsIHUE,
BeJIMYHWHA YyrJja, IJjiouaib,

MepuUMeTp.
Ucnouab3oBats  GopmyJbl:
repumMeTpa u TUTOIIA T
MHOTOYTOJIbHUKOB,  JJIUHBI
OKPY>XHOCTHM H  IUIOLIAJH
Kpyra, 00BéMa
MPSAMOYTOJIBHOTO
mapajiIeJIeITuneaa.
OnepupoBaTtb NOHATHIMH:
MPsIMOYTOJIbHAast CHUCTEMA]
KOOpAWHAT, BEKTOD;

MCIIOJIbB30BAaTh O3TU IIOHATHUA
I IPpEeACTAaBJICHUA HJAaHHBIX
1M pCHICHUA 3ada4, B TOM|
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qUCIC W3 JPYTrUX YUCOHBIX
npeaMeToB. PemaTth 3amaun
Ha ITOBTOPCHUE OCHOBHBIX
MOHSITHH, UJLTIOCTPAIIU IO
CBsI3ci MEXIY pa3IuYHBIMU
qacTAMH Kypca. BbIOHpaTh
MeTO/ IJIsl peIICHUs 3a1avH.
Pemathb 3a7a4u U3
MOBCENHEBHOMN >XU3HU

ITpu pa3paboTke paboueil mporpaMMbl B TEMAaTHYSCKOM IIJIAHUPOBAHUHU
YUYTSHBI BO3MOXHOCTH HCITOJIb30BAaHUSI AJIEKTPOHHBIX (LH(POBBIX)
00pa3zoBaTeIbHBIX PECYPCOB, SIBIISIIOIINXCS YUEOHO-METOIMYSCKUMU
MartepuaiamMu (MyJIbTHUMEINHHBIC TPOrPAMMBI, JIEKTPOHHBIC YUYeOHUKHU U
3aJJaYHUKH, DJICKTPOHHbIE OMOJIMOTEKHU, BUPTyaJIbHBIC JITA0OPATOPHUH,
WUTPOBBIC MPOTPAMMBI, KOJUIEKIHHU U(PPOBBIX 00pa30BaTEIILHBIX
pECypCcoOB), UCIIOJIb3YEMBIMHU JJIsI OOYUEHHSI 1 BOCHUTAHUS PA3JIMYHBIX
rpyII ITOJIb30BaTes e, PEICTaBICHHBIMH B 3JICKTPOHHOM (LIU(PPOBOM)
BUJIC U PEATM3YIOMMNMH JunakTudeckue BosmoxxkHoctu UKT,conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIIECTBY 00 0O0pa3soBaHUU

2 371eCh IPEICTABIIEHBI JIEMEHTBI COJEPIKAHUS KyPCa, U3y 4aBIIuecs
B 5—8 kimaccax u TpeOyoImue IIOBTOPCHUsI, OOOONIICHHUS |
cucrteMatusauuu. OOpamarbCsi KATOMY MaTepHally MOXKHO B BUIC
aKI€HTa Ha 3aBeplIalolleM JTalle HU3y4deHHUsl Kypca 9 Kiacca Wi
pacmpenensaTs II0 COOTBETCTBYIOIIMM TEMAaTHYECKHM pa3laeiaM,

n3ydacMbIM B TCHCHHC yqe6H0r0 roaa.
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PABOYASl TTPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTL U CTATUCTUKA».7-9
KJACCHI (ID 2225106)

NNOACHUTEJIbBHAS 3AIINCKA

B coBpemenHoM nudpoBoM MHpe BEPOATHOCTh U CTATHCTUKA
npuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTh, KaK C TOYKH 3pPEHUS
NPAKTUYECKUX MPUIOKEHHH, TaKk M HX pOJIM B 0Opa30BaHUH,
HEOOXOIMMOM Kax10My 4enoBeKy. Bo3pacraer uncio npodeccuii, mpu
OBJIQICHUU KOTOPBIMH TpeOyercss xopomias 0a30Basi MOATOTOBKA B
00JTaCTH BEPOSITHOCTH WM CTAaTHCTUKH, TaKas MOATOTOBKA BaKHA IS
NPOJIOIDKEHHUS 00pa3oBaHUs W IS YCHEIIHOW MpodhecCHOHATLHON
Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PELICHHs] Ha OCHOBE
UMCIOIMXCA y HEro JaHHBIX. A uii O0OOCHOBAaHHOTO TIPUHSTHS
pelieHus B YCIOBHAX HENOCTaTKa WM W30BITKa WHPOpPMALUU
HE00X0/IMMO B TOM YHCJIE XOPOILIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBIIIJICHHE.

HMeHHO MO3TOMY OCTpO BCTajla HEOOXOIUMOCTh COPMHUPOBATH
y oOygaronuxcsi (PyHKIIMOHAIIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B
ce0s B  KauecTBe HEOTHEMJIEMOM  COCTaBISIOIIEH  yMeHHe
BOCIIPUHUMATh W  KPUTHYECKH aHAIM3UPOBaTh HHGOpPMAIHIO,
NPECTAaBICHHYIO B pa3IMYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX PEATbHBIX MTPOIIECCOB U 3aBHCUMOCTEH, TIPOU3BOIUTH
IpOCTENIINe BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU ITPUHIIUTIIAMHU cOOpa,
aHaM3a ¥ TPEICTAaBICHUS JAHHBIX W3 PAa3IUYHBIX cdep KU3HU
00111ecTBa ¥ TOCYIapCTBa MPUOOIIAET 00YJIAFOIITUXCS K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHue OCHOB KOMOMHATOPHKH pa3BUBAeT HAaBBIKU
OpraHu3aiuu nepedopa u 1nojacyéra yuciia BapuaHTOB, B TOM YHUCJIE B
NPUKIAJHBIX 3a7adaXx. 3HAKOMCTBO C OCHOBaMH TEOpWUH TpadoB
co3maét  MareMaThyeckwii  ¢yHmameHT s (popMupoBaHUS
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KOMITETEHIINI B 001acTH HHPOpMATUKU 1 U (PPOBBIX TexHonoruid. [1pu
U3YYEHUH CTATUCTHKH W BEPOSATHOCTU OOOTaIAOTCS NpPEACTaBICHHUS
o0y4aroIuXcsi O COBPEMEHHOW KapTHMHE MHpa U METOJax €ro
uccieioBaHus, (GOpMHpYETCsl IOHMMAaHUE pOJM CTAaTHUCTUKU Kak
UCTOYHMKA COLMAIBHO 3HAUYMMOW HWHGPOpPMAIMK U 3aKJIaJbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUSI.

B coorBeTcTBUM C IaHHBIMHU LENSIMU B CTPYKType IpPOrpamMMbl
y4eOHOro kypca «BeposTHOCTb M CTaTUCTHKa» OCHOBHOTO OOLIEro
00pa30BaHMs BBIJICJIICHBI CIEAYIOINE COJEPKATEIHHO-METOINIECKHE
muann:  «lIpeacraBieHne NMaHHBIX W ONMUCATEIbHAS CTATUCTHUKAY,
«BeposatHocTbY», «31€MEeHThl KOMOMHATOPUKUY, «BBeieHNEe B TEOPUIO
rpadoBy.

Copnepxanne nuann «lIpencraBneHne JaHHBIX M OMUCATENbHAS
CTaTUCTHKA» CIY>)KAT OCHOBOU Ut (pOpMHUPOBaHUS HABBIKOB PaOOTHI €
uHpopManueil: OT 4YTEeHUs M MHTepIpeTauuu  HHQOpMaIuH,
IpeCTaBICHHON B Tabnuuax, Ha Auarpammax M rpadukax, 1o coopa,
NPECTaBICHUS M aHAIHM3a JTAHHBIX C UCTIOJIh30BAHUEM CTATUCTHYECKIX
XapaKTEepUCTHK CpPEIHUX H paccemBaHus. Paboras c JaHHBIMH,
oOyyarolmuecsi ydaTcsl CUMTBIBaTh M HMHTEPIPETUPOBATH JaHHBIE,
BBIJIBUTATh, ApPTYMEHTUPOBATh U KPUTHKOBATH MPOCTEUIIINE TUIIOTESHI,
pasMBIIUIATE Haj (DaKTOpamMH, BBI3BIBAIOIIMMU H3MEHYHBOCTH, M
OILICHUBATh WX BIUSHHUE HA pacCMaTPUBAaEMble BEIIMYMHBI U TIPOIIECCHI.

WHTYUTHBHOE TMpe/iCTaBI€HUE O CiydallHOW W3MEHYMBOCTH,
UCCIIeIOBAaHME  3aKOHOMEpPHOCTEM W TEHIEHIMH  CTaHOBHUTCSA
MOTHUBHPYIOIIIE OCHOBOM JUIsI W3Y4YEHUS TEOPUU BEPOATHOCTEH.
Bonbiioe 3HaYeHWE WMEIOT MPAKTHYECKWE 3aJaHusi, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMUA MOJIEIISIMU.

[ToHsATHE BEPOSATHOCTH BBOJUTCA Kak Mepa MpaBIONog00us
cirydaitHoro coObITust. [lpy m3ydeHnn yaeOHOro Kypca oOydaronimecs
3HAKOMSITCS C TIPOCTEHIIMMI METOJJaMH BBIYUCIICHHS BEPOSTHOCTEH B
CIIydyaliHBIX AKCIEPUMEHTaX C PABHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU
UCXO0/IaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, IO3BOJISIOIIMMU CTAaBUTh U

pemiath 6osee cioXHbIE 331a4d. B yueOHBINH Kypc BXOAST HadalbHbIE
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NPEACTABICHUST O CIy4allHBIX BEJIMYMHAX W HUX  YHUCIOBBIX
XapaKTEePUCTUKAX.

B pamkax ydeOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO
00ydJaronmxcsi ¢ MHOXXECTBAMH M OCHOBHBIMH OTICPAIMSAMHU HaJl
MHOKECTBAMU, PACCMATPUBAIOTCS IPUMEPBI TPUMEHEHUS 1JIs1 pELICHUS
3a/1a4, a TaKKe UCIOJIb30BAaHUS B JPYTrUX MAaTEMaTUYECKUX Kypcax U
y4eOHBIX MpeaMeTax.

B 7-9 xnaccax wusyvaeTcss ydeOHBIH Kypc «BeposSTHOCTh H
CTaTUCTUKA», B KOTOPBINA BXOAAT pazzaeinbl: «lIpencraBienue JaHHBIX U
omnucaTesbHas CTaTHCTHKAY, «BeposTHOCTBY, «ITEMEHTBI
KOMOWHATOpHKNY», «BBeaeHue B Teoputo rpadoBy.

Ha usyuenue yueOHoro kypca «BeposTHOCTh U CTATUCTHKA
orBoautcs 102 yaca: B 7 kinacce — 34 yaca (1 yac B Heeno), B 8
kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B
HEJICITIO)
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COJEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUAE TAOJUI], JUarpaMm, rpadukos.
3anonHeHne TalNMIl, YTEHHE U MOCTPOCHUE TUarpaMM (CTOIOMKOBBIX
(cTonbuarbeiX) U KpyroBbix). UteHne rpadukoB peaibHBIX MPOIECCOB.
W3Bneyenne nHpopmanuu U3 AUarpaMM U TaOJUIL, UCIOJIB30BaHUE U
UHTEpIpEeTays JaHHBIX.

OmnwucarenbHasi CTATUCTHKA: CpeAHEe apu(pMeTHIeckoe, Merana,
pa3Max, HauOosblllee ¥ HauMEHbIIEe 3HAYCHHs Habopa YHUCIOBBIX
JNaHHbIX. [IpuMepsl ciydyaiiHONM U3MEHYUBOCTH.

CnyyaliHplii 3KCHEpUMEHT (OMBIT) M Cily4ailHOE COOBITHE.
BepositHocTs 1M 4WacToTa. Ponb ManoBEpOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHIA B MPUPOJIE U B 00IIecTBe. MOHETa U UrpalibHas
KOCTh B TEOPUH BEPOSITHOCTEH.

I'pa¢, BepummHa, pebpo. Crenenb BepmMHbL. Yucio pédep u
cCyMMapHasi cTereHb BepmuH. [IpencraBnenne o CBSI3HOCTH Tpada.
e u nwmknel. Ilytm B rpadax. OO6xox rpada (3ilnepoB myTh).
[lpencraBienne o0 opHeHTHpOBaHHOM rpade. Pemenue 3amau c
MOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBieHue JaHHBIX B B TaOIUL, TUarpaMm, rpadukoB.

MHOk€eCTBO, IJIEMEHT MHOXECTBA, MOAMHOXkecTBO. Onepanuun
Ha/Jl MHOXXECTBaMHU: OOBEAMHEHHE, IepeceuyeHue, JIOMOIHEHHE.
CpolicTBa omepanuil HaJd  MHOXECTBAMU:  IIEPEMECTUTEIBHOE,
COUYETaTeNIbHOE, paCIpEeeIUTENbHOE, BKIHOYeHUs. lcnosb3oBaHue
rpaduyecKkoro MpenCcTaBiICHUs] MHOKECTB [UIsl OMHCAaHUS PpeabHbIX
IIPOLIECCOB U SIBJICHUM, IIPU PELLICHUH 3a1a4.

N3mepenne paccenBaHus AaHHBIX. Jlucniepcus U CTaHIApTHOE

OTKJIOHEHHE YUCIIOBbIX HaObOpoB. J[narpaMma paccenuBaHMUs.
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OneMeHTapHble COOBITUSL citydaiiHoro ombita. CiryuyaiiHbie
coObiTus. BepositHOocTH CcOOBITHI. ONBITBI C PaBHOBO3MOXKHBIMH
3JeMEHTapHBIMA COOBITUAMH. CiydaifHbplli BbIOOp. CBS3b MEXKIY
MaJIOBEPOATHBIMU M TPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMU B
npupoe, o0IIeCTBE U HAYKE.

HepeBo.  CBoiicTBa  JepeBbEB:  €AMHCTBEHHOCTh  IIYTH,
CYILIIECTBOBaHHE BUCSYEH BEPIIMHBI, CBA3b MEX]y YHUCIOM BEPLIUH U
ymuciom pédep. IlpaBmio ymHoxkenus. Pemenue 3amad ¢ MoMouIbio
rpados.

[IpoTuBOMONIOXKHBIE COOBITHS. Huarpamma Ditnepa.
OObenuHeHue u mnepeceueHue coObITHl. HecoBmecTHbIE COOBITHS.
dopmyna CI0XKEHHs] BEpOATHOCTEH. Y CJIOBHAsI BEpOSATHOCTD. [IpaBuiio
ymHoxeHus. HezaBucumblie coObiTus. [Ipeacrapinenue skcepumMeHTa B
BUJe JepeBa. PemieHue 3amau Ha HaAXOXJAEHUE BEPOSITHOCTEH C
MOMOIIIBIO IepeBa CIIy4aifHOTO dKCIEPUMEHTA, Tuarpamm Jiiepa.

9 KJIACC

[IpencraBieHre AaHHBIX B BUAE TaOJHIl, JUarpamm, rpadukos,
UHTEpHpeTalnys JaHHbIX. UTeHHe M MocTpoeHue Taliull, AUarpamm,
rpaUKoOB MO peaabHbIM JAHHBIM.

[TepectanoBku u ¢akropuasn. CoueTaHuss U YUCIO COUYCTAHHI.
Tpeyronbauk Ilackans. PemeHune 3amad ¢ MCIOJIB30BaHUEM
KOMOWHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CiyyaliHbBI BBIOOp TOYKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 TyTU OKPY>KHOCTH.

HcneiTanue. Ycnex n Heynada. Cepust MCNBITaHUM 10 NEPBOTO
ycniexa. Cepus ucnsitanuii bepaymim. BepostHocT coObIThil B cepun
ucnblTaHui bepHysm.

CnyuaiiHas BelIMYMHA W paclpeieNieHue BepOsSTHOCTEH.
MaremaTtuueckoe OKUJaHHE u JUCTIEpCHSL. ITpumepsl
MaTEMaTUYECKOTO 0’KUJAHUS KaK TEOPETUUECKOTO CPEIHErO 3HAUEHUS

BEJIMYMHBL. MaremMaTH4yecKoe OKHUJIAaHWE W AUCHEpPCUs CIydailHOU
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BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[TonsiTre 0 3akoHe OOIBIINX Yncen. M3MepeHne BeposSTHOCTEH ¢
MOMOIIbIO YacTOT. Posib 1 3HaYeHHe 3aKoHa OOJIBIINX YHCEN B IPUPOJIE
1 00LLIECTBE.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA
IMPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDH U
CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTAaTUCTUKA» XapaKTEPUIYIOTCS:

1) naTpuoTHYECKOEe BOCITUTAHME:

MIPOSIBJICHUEM HHTEpECA K IPOLUUIOMY U HACTOSALIEMY POCCUICKOM
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSIM POCCUHCKUX
MaTeMaTUKOB W  POCCHMCKOM  MareMaTU4eCKOW  IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JIOCTHXKCHUN B IPYrUX HAayKax M MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U
peanu3ainuy ero Impas, MPEACTaBICHUEM O MAaTEMaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SIBICHHI, MPOLETyp
rpa)kAaHCKOTro 0o0IIecTBa (HaIpUMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXXIEHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HayKU, OCOZHAHHEM BaKHOCTH MOPAJIbHO-
STUYECKUX MPUHIIUIIOB B AESATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUUCCKUX
3a/1ad MaTeMAaTHYeCKOW HAMpaBJICHHOCTH, OCO3HAHWEM BaKHOCTHU
MaTeMaTHYeCKOT0 OOpa3oBaHUS Ha MPOTSHKEHWH BCEH JKU3HU IS
ycrmemHo  mpodecCHOHANBPHOW — ACSITENbHOCTH W Pa3BUTHEM
HEOOXOAMUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM
WHIUBUIYAIbHOW TPACKTOPHH OOpa30BaHUs W >KHU3HECHHBIX IUIAHOB C
y4€TOM TUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY UM 3CTETHYECKOMY
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BOCIIPHATHIO ~ MaTeMaTHYeCKUX  OOBEKTOB,  3ajad, peIIeHU,
paccyXAeHUI, YMEHUIO BUAECTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAllMe B JI€ATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY
HAy4YHBIX IPEJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS
YeJI0BeKa, IPUPOJIbl U 00IECTBA, TIOHUMAaHUEM MaTEMaTHYECKOW HayK1
Kak cQepbl YeIOBEUECKOM MAeATEIbHOCTH, 3TalloB €€ pa3BUTUSA U
3HAUUMOCTHU Uil Pa3BUTUS LUBWIM3ALMM, OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MaTEMaTUYECKOM KyJIbTYpOoW Kak CpeJICTBOM ITO3HAHUS
MHUDPA, OBJAJCHUEM IPOCTEHIIMMHM HaBbIKAMHM HCCIIEJOBATEIbCKON
JESATEIIBHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (OPMHPOBaAHHE KYJIbTYPHI
310POBbSI M IMOIIHOHATIBHOIO 0J1arONOJIyYHs:

TOTOBHOCTBIO ITPUMEHSATh MAaTEMATUUECKUE 3HAHUS B MHTEpecax
CBOETO 3JI0POBbsl, BEJEHMS 3/0pOBOro o0Opa3a >XU3HU (310pOBOE
NuTaHue, cOATaHCUPOBAHHBIM PEXXUM 3aHATUN U OTAbIXA, PETyNspHas
¢uznueckas aKTUBHOCTb), C(hOPMHPOBAHHOCTHIO HaBbIKa pediieKcuu,
NpU3HAHUEM CBOErO IpaBa Ha OLIMOKY M TakKoro e IpaBa JAPYroro
YEJI0BEKA;

7) IK0JI0TMYecKoe BOCIIMTAHUE:

OpUEHTallel Ha MPUMEHEHHWE MaTeMaTUYeCKHUX 3HAaHUU s
pelieHus 3ajad B 00JacTH COXPAaHHOCTH OKpYXarollleil cpejpl,
IUTAHUPOBAHMSI IIOCTYIIKOB U OLICHKH X BO3MOKHBIX ITOCIIEICTBUH IS
OKpy)Xarollled  cpelbl, OCO3HAaHMEM  TIJI0OAJBFHOTO  XapakTepa
9KOJIOTMYECKUX MPOOJIEM U IMyTeH UX pelIeHus;

8) aganTanmsa K M3MEHSIIOIIMMCS YCJOBHSIM COLHAIBHON M
NPUPOIHOH Cpelbl:

TFOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEOINpPENEIEHHOCTH,
MOBBIIICHUIO YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JEATEIBHOCTb, B TOM YHUCIIE YMEHUE YUHUTbCA Yy JAPYTUX JIOACH,
npruoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBbIE 3HAHUS, HABBIKU U

KOMIICTCHIIMU U3 OIIbITa APYTUX,
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HEO0OXOUMOCTHIO B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHUCIIC
dbopMyITUpOBaTh UICH, TOHSITHS, TUTIOTE3bI 00 00BEKTaX U SIBICHUSX, B
TOM YHCJIC paHee HEH3BECTHBIX, OCO3HABATh JC(MUIIUTHI COOCTBEHHBIX
3HAaHWI U KOMIIETEHTHOCTEH, IIJITAHUPOBATh CBOE pa3BUTHC;

CHOCOOHOCTHIO 0CO3HaBaTh CTPECCOBYIO CHUTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPEOYIOUIUit
KOHTPMEp, KOPPEKTHPOBATh INPHHUMAEMbIC DEUICHUS W JICHCTBHS,
(GopMyIHpOBaTh W OIICHWBATh PUCKU W MOCICICTBHS, (OPMHPOBATH
OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/1bHbIE YHMBepPCcaAJbHbIe YUeOHblIe AelicTBUSA

ba3oBble JJornueckue 1eMCTBUSA:

e BBIBIATP M XapaKTEpU30BaTh CYIIECTBEHHbIEC IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUI, OTHOIIEHUH MeXIy
HNOHATUAMH,  (OPMYIHUPOBATH  ONpEIENeHHs  MOHATHUH,
YCTaHABIIMBaTh CYLIECTBEHHBIM MpPHU3HAK KJACCU(pUKALINY,
OCHOBaHUS Uil OOOOLIEHUS W CpaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

e BOCHOpUHUMATH, (OpMyIupoBaTh U  MPeoOpPa3OBBIBATH
CYXKIECHMS: YTBEPAMUTEIbHBIE U OTPULIATENIBHbBIE, CINHUYHBIC,
YaCTHBIC U 00IIHE, YCIOBHBIE;

® BBIABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
nmpoTuBopeuusi B (akrax, JaHHBIX, HAOMIOACHUSIX U
VTBEPKACHUSX, MpeljiaraTh KpPUTEpUU JUIS  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JenaTh BBIBOJBI C UCIOJB30BAaHHWEM 3aKOHOB JIOTHKH,
J€yKTUBHBIX u WHIYKTUBHBIX YMO3aKI4YEeHUH,
YMO3aKJIIOYEHNUH 110 aHAJIOTUH;
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pa3duparh J0Ka3aTelbCTBA MaTeMAaTUYECKUX YTBEP)KICHUI
(mpsiMble U OT MPOTHUBHOIO), MPOBOJIUTH CAMOCTOSITEIBHO
HECJIO)KHBIE  JIOKA3aTelhCTBA  MaTEMaTHYEeCKHX  (aKTOB,
BBICTpAauBaTh apryMEHTAllUI0, TMPUBOAUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;
BBIOMpPATh CHOCOO pemnieHus y4eOHOW 3anaud (CpaBHHBATh
HECKOJIbKO  BAapUaHTOB  pelIeHHs, BBIOUpaTh Haubojee
MNOAXOMAIIMM C  YYETOM CaMOCTOATENBHO  BBIIACIECHHBIX
KPUTEPUEB).

Ba3oBrble ncciienoBareLCcKHe AeiCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK UCCIICOBATEIBCKUN WHCTPYMEHT
NO3HaHUs,  (OPMYJIHMPOBATH  BOMPOCHI,  (PUKCHpYIOIIHE
NPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSITEJIbHO YCTaHABIUBAThH
HCKOMOE U JaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO O3UIINI0, MHEHHUE;

MPOBOAWTE IO CaMOCTOSITEILHO COCTABIICHHOMY  IUIAHY
HECJIO)KHBI DKCMEPUMEHT, HEOONbIIOe HCCIEAOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMoCTOSITENbHO (OPMYIHUPOBAaTh OOOOIIEHHUS U BBIBOJABI MO
pe3yibTataM TpPOBEACHHOTO HAOIIOJICHUS, WCCIICIOBaHUS,
OIICHHUBATH )IOCTOBepHOCTI) HOJ'Iy‘-ICHHI)IX pGSYJ'IBTaTOB,
BBIBOJIOB M 00OOIIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TIpoOIlecca, a TaKKe
BBIIBUTATh TPEIIONIOKEHUSI O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIUH,
JAHHBIX, HEOOXOIMMBIX JJISl PEeLIeHUs 3a]auu;

BBIOMPATH, aHAJIIM3UPOBATb, CUCTEMAaTU3UPOBATH u
MHTEPIPETUPOBATh UH(OPMALIMIO Pa3IMYHBIX BUAOB U (GopM
IIPEICTABIICHMS,;
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BBIOMpaTh  (QopMy  mpencrtaBieHus — uHGoOpManUMU @ M
WITIOCTPUPOBATH PelIaeMbIe 3a/1a4i CXEMaMH, JuarpaMMamH,
MHOU TpauKOi U UX KOMOMHAIUSIMH;

OLICHUBATh HAAGKHOCTH HMHGOPMAIMM O  KPUTEPHSM,
OPEUVIOKEHHBIM ~ y4YHTelIeM  Wid  c(HOpMyTUPOBAHHBIM
CaMOCTOSITEINIbHO.

KomMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPMHUMATh U (POPMYJIUPOBATH CYKIECHUS B COOTBETCTBUH C
YCIOBUSAMU M LEJISAMU OOILEHHs, SCHO, TOYHO, TPaMOTHO
BBIPKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX WM THCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUS 10 XOJy pEUICHHS 3aJaud,
KOMMEHTHUPOBATh [1OJIy4YCHHBII pe3ysbTar;

B XOZ€ OOCYKACHHs 3aJaBaTb BONPOCHI IO CYIIECTBY
oOcyxnaeMol  TeMbl, MpoOJeMBbl, pelaeMoil  3amauw,
BBICKA3bIBaTh HJICW, HAICJICHHBIE Ha [IOMCK pEIIeHUs,
COIIOCTABJISITh CBOM CYXKJIEHUS C CYXICHUSMH JPYTrUX
YYaCTHHMKOB JMAJ]Ora, OOHApyXHBaTh pa3inyhe U CXOJCTBO
NO3ULIMH, B KOPpEeKTHOU dopme popMynupoBaTh pa3HOIIacHs,
CBOM BO3PAKCHHUS;

NPECTaBIIATh PE3yJIbTaThl PELICHUs 3aJayM, 3KCIEPHUMEHTa,
UCCJIEIOBaHMsI, TPOEKTA, CAMOCTOSATEIbLHO BbIOMpaATh (Qopmar
BBICTYIJICHHS C YY4ETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEH
ayJUTOpUH;

NOHMMAaTh W WCIOJB30BaTh TNPEUMYIIECTBA KOMAaHIHON H
UHIUBUAYaIbHOM  pabOThl  HpU  PEUIEHHH  Y4eOHBIX
MaTeMaTHYeCKUX 3a/]a4;

NPUHUMATh IeJIb COBMECTHOH JeSTeNbHOCTH, IUIaHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, paclpenensiTb BHJIbI
paboT, moroBapuBaThCs, OOCYKIaTh MPOLECC U pe3yNbTaT
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OcCyxaeHus,
00OMEH MHEHMSIMH, MO3TOBBIE ITYPMBI U APYTHE), BHIIOIHSITD
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CBOI0O 4YacThb palbOThl M KOOPAWHUPOBATH CBOM JCHCTBUS C
JpYTMMM 4IEHaMHU KOMaH[bl, OLICHMBAaThb KadeCTBO CBOETO
BKJIaJ[a B OOIIUN MPOAYKT 110 KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

Pel"yJ’[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBUS

Camoopranuszanmsi:
®  CaMOCTOATEIIbHO COCTAaBIIATH IUIaH, AITOPUTM PELICHUS 33]1a41
(W ero 4YacTh), BBIOMpATh CIIOCOO pEHmICHUS C y4ETOM
UMEIOIIUXCS PECypCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI PELICHUN C
yu€TOM HOBOI MH(OpPMAIIHH.
CaMOKOHTPOJIb, IMOLUMOHAIbHBII UHTEJJIEKT:
e BIAJETh CIOCO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yJibTaTa PelIeHUs] MaTeMaTUYECKOH 3a/1a4H;
® [peABUACTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpH
pelieHun 3a7a4yr, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh Ha
OCHOBE HOBEIX OOCTOATENLCTB, HAWJCHHBIX  OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHMBAaTh  COOTBETCTBUE  pe3yjbTaTa  JEATeTbHOCTH
MOCTABIICHHOW WEMH U YCIOBHUSM, OOBSCHSTH TMPUYUHBI
JOCTVIKEHHUS] WM HENOCTIKEHUS LeH, HaXOJUTh OIIMOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 7 kjacce OOy4yaroUIUICS TOITY4UT
CJIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

Yurtath wuH(pOpMAIMIO, MPEACTABICHHYI0 B TabmuIax, Ha
auarpaMmax, NOpeICTaBiIsATh JaHHbIE B BUAE TaONHI, CTPOHUTH
nuarpammbl (CTosIOMKOBbIE (CTO0YaThIe) U KPYroBbI€) MO MacCHBaM
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3HAYCHUH.

OnuceiBaTh U UHTEPHPETUPOBATH PEATIbHBIC YHUCIOBBIC JaHHBIC,
MPE/ICTABJIICHHBIC B TA0IMIAX, HA JUArpaMMax, rpadukax.

Hcnonp3oBaTe IS ONKMCAaHUS  JAHHBIX  CTaTUCTUUECKHE
XapaKTePUCTHKU: CpeiHee apudMeTHIecKoe, MeauaHa, Hanboubiiee u
HaMMEHbIIIEE 3HAUCHHU S, pa3Max.

NmeTr mpencraBiieHME O CIy4alHOM HM3MEHYMBOCTH HA
npuMepax IeH, PU3NYECKUX BEIMYHH, aHTPOIIOMETPUUSCKUX TaHHBIX,
MMETh IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

K konny oOyuenus B 8 kiacce oOyyaroluiicss MOIXY4UT
CJIeIYIOLIUE TPEAMETHBIEC PE3YIIbTAThI:

W3Bnekats 1 mpeodpazoBeIBaTh HH(POPMALINIO, TPEICTABICHHYIO
B BUJIC Ta0NWI, AuarpamMM, rpaduKoB, TMPEICTABIATh JaHHBIC B BHJIC
Ta0JIUII, TUarpaMM, TpaduKoB.

OnuceBaTh JaHHBIC C ITOMOIBIO CTATHCTHYSCKHUX IOKa3aTelIek:
CpPeIHMX 3HAUCHWW W Mep pacceuBaHus (pa3Max, IUCIepCUs |
CTaH/IapTHOE OTKJIOHEHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUH M YaCTOTHI COOLITHI, B
TOM YHUCJIE TI0 PE3yNIbTaTaM U3MEPEHUI U HAOIIOCHHIA.

HaxoauTh BeposSTHOCTU CIy4ailHBIX COOBITUN B ONBITax, 3Has
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM YHCIE€ B OMNBITaX C
PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMUA COOBITUSIMH.

Hcnons3oBath rpaduueckue MOAETH: JEPeBO CIy4YailHOTO
SKCHEPUMEHTa, TUarpaMmbl Dilliepa, YucaoBas mpsMas.

OnepupoBaTh  MOHATHUSMH:  MHOXECTBO,  IOJIMHOXECTBO,
BBITIOJTHSITH OTIEpAIlii HaJl MHOXKECTBAaMU: O0BEIMHEHNE, TIEpEeCceUCHUE,
JIOTIOJIHEHUE, IEPEUUCTISAT AIEMEHTHI MHOXKECTB, IPUMEHSITH CBOMCTBA
MHOKECTB.

Hcnonp3oBathk rpaduueckoe MpeacTaBICHUE MHOYKECTB U CBS3EH
MEXIy HUMH JIJIsl OTIMCAHUS TIPOILIECCOB U SIBJICHHM, B TOM YHUCIIE MPHU
pellIeHnH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K kxonmy oOyueHus B 9 kjacce OOydYarOUUICS TMOTYYHUT

CleyIoIIre IpeIMEeTHbIE PE3yIbTaThl:
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W3Briekats 1 peoOpa3oBeIBaTh HH(DOPMAIIHIO, TPEICTABICHHYIO
B DPa3NUYHBIX HMCTOYHHKAX B BUAE TaOnMI, Auarpamm, rpaduKoB,
MPEJICTaBIISITh JaHHBIE B BUJE TaOIHII, JUArpaMm, rpaduKoB.

Pemarpy 3amaun opraHu30BaHHBIM IMEpeOOPOM BapHUAHTOB, a
TaKXe C MCIO0JIb30BaHUEM KOMOWHATOPHBIX HMPAaBUII U METO/IOB.

Hcnonb30BaTh ONMUCATENbHbIE XapaKTEPUCTHKH Ui MacCHBOB
YHUCIIOBBIX JAaHHBIX, B TOM YHCIE CpeJHUE 3HAYCHUS U MeEpbl
paccenBaHMsl.

HaxoauTe 9acTOThI 3HAUE€HUI M 9aCTOTHI COOBITHS, B TOM YHCIIE
HOJIB3YSACh PE3yJIbTaTaMU MPOBEAEHHBIX N3MEPEHHUN M HAOIIOICHUN.

HaxoauTth BepoATHOCTH CIy4alHBIX COOBITUN B HM3yYEHHBIX
OTIbITaX, B TOM YHCJIE B OIBITaX C PABHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH, B CEpUSAX HCIBITAHUN 1O TIEPBOTO YCIeXa, B CEPHsX
ucnbpITaHui bepryim.

HNmeTrs mpencraBieHHe O CIOy4yailHOW BeENIWYMHE M O
pacrpeieieHuu BEpPOSTHOCTEH.

Hmerp mpencraBieHHe O 3aKOHE OONBIIMX 4YHCENl Kak o
NPOSIBJICHUU 3aKOHOMEPHOCTH B CIy4ailHOW M3MEHYHBOCTH M O POJIH
3aKoHa OOJIBIIMX YHMCEN B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBa | KoguvecTBO 4acoB
DJIEKTPOHHBIE
Ne | Hme
n/ a3/1eJI0B 1 K (ungposrie)
. EeMIl Bcer oHTposbH  IIpakrHyec 06pazoBaTeabHbIC
0 ble pa0oThl | KHe padoThl pecypebt
NMpOrpaMMbl
n S bubmuoreka [TOK
1 peac ¢ 7 2 https://m.edsoo.ru/7f4
Ue TaHHBIX 156de
OrnucatenbH bubanorexa [JOK
2 |as 8 1 https://m.edsoo.ru/7f4
CTaTUCTHKA 15fdc
Cny4aiinas bubanoreka [JOK
3 M3MEHYUBOCT 6 1 https://m.edsoo.ru/7f4
b 15fdc
Bsenenue B bubaroreka [TOK
4 | Teoputo 4 https://m.edsoo.ru/7f4
rpadoB 15fdc
E?{g (();[TZ?;)CTB bubarorexa [TOK
5 CAVIAIHOMO 4 1 https://m.edsoo.ru/7f4
e 15fdc
COOBITHSA
O06001enne, bubarorexa [TOK
6 CcHCTEeMaTH3a 5 2 https://m.edsoo.ru/7f4
LU 3HAHWN 15fdc
OBLIEE
KOJIMYECTBO
YACOB 1O 34 2 >
[MPOIT'PAMME
8 KJIACC
HaunmenoBa @ KoauyecTBo 4acoB
DJIeKTPOHHBIE
M | mne INpakruyec | (WHPpoBbIE)
n/ | pa3aeyioB U Bcer | Kourpoabu xue paGoTHL 06PA30BATENBHbIC
n | TeM 0 bie padoThI
pecypcebl
NMPOrpaMMbl
1 IToBTOpeHnue 4 Bubnuorexa [JOK
Kypca 7 https://m.edsoo.ru/7f4
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KJlacca 17fb2
OrnncaTenbH
ast Bubnuorexa [IOK
2 CTaTUCTHKA. 4 https://m.edsoo.ru/7f4
PaccenBanue 17fb2
JaHHBIX
Bubnuorexa I[JOK
3 MHo>xecTBa 4 https://m.edsoo.ru/7f4
17fb2
BeposTHOCT Bubnuorexa [JOK
4 | cimy4aitHOTO 6 1 https://m.edsoo.ru/7f4
COOBITHS 17fb2
Bsenenue B bubaunoreka [JOK
5 TEOPHUIO 4 https://m.edsoo.ru/7f4
rpacdoB 17fb2
Corvaaiinbe bubaunoreka [JOK
6 o 6yI>ITI/I§I 8 https://m.edsoo.ru/7f4
17fb2
O06001enne, Bubnnorexa IIOK
7 CHCTEMAaTH3a 4 2 https://m.edsoo.ru/7f4
LU 3HAHUI 17fb2
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 !
ITPOTPAMME
9 KUJIACC
HaunmenoBa | KoaunuecTBo yacoB
Ne JJIeKTPOHHBIE
o MM MpakTuuec (undposbie)
I pa3aeiioB u Bcer KoHTposbH xHe paGoTH! 0BpazoBaTeIbHbI
TeM 0 ble padoThI
pecypchl
NMPOrpaMMbl
[ToBTOpEeHuE Bubmmorexa IIOK
1 Kypca 8 4 https://m.edsoo.ru/7f4
KJlacca 1a302
DNeMEHTBI Bubmmorexa [IOK
2 | komOuHaTOp 4 1 https://m.edsoo.ru/7f4
HKH 1a302
3 T'eomerpuuec 4 Bubmmorexa [IOK
Kas https://m.edsoo.ru/7f4
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BEPOATHOCTH 1a302
Hcnsita Bubmmorexa IIOK
4 Be N 6 https://m.edsoo.ru/7f4
pryH 1a302
CrvyaitHas bubanoreka [JOK
3 B nquHH 6 https://m.edsoo.ru/7f4
) i 1a302
Bubnmorexa [IOK
6 306}3612?:%’ 10 https://m.edsoo.ru/7f4
P 1a302
OBUIEE
KOJIMYECTBO 34
YACOB IIO
ITPOTPAMME
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TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCAIIO

I'ogAM OBYYEHMUAA)

7 kaacc (He MeHee 34 4)

HasBanmue
pasaena (Tembl)
(4McjI0 YacoB)

OcHOBHOe cojepxaHue

IXapaKTepuCcTHKA [esATeILHOCTH
o0yJamommxces

MearaHa 9uciI0BOTO
Habopa. YCTOMYUBOCTH
MCOHUAHBI.
IMpaxTnueckas padorta
«CpenHue3HAYCHUSD .
IHauGonpiee u
HaWMEHbIIIEE 3HAYECHUS
qHCIIOBOTO Habopa.
Pasmax

[IpencraBiaenue [IpencraBineHue naHHbIX B(OCBauBaTh CIOCO0bI

MAHHBIX Tadnmunax. ITpakTHdecKue[peaCcTaBICHUS CTaTHUCTUYCCKHUX

(7 41) BBIIHCIICHUS IMOJIaHHBIX W YHCJIOBBIX MaCCHUBOB C
TaOIHYHBIM JAaHHBIM.[TOMOIIbI0 TaOIWUIl U OHarpamMMm C
3BiicucHUE HCIIOIB30BAHUEM aKTyaldbHBIX U
MHTCPIPETAIINS BasKHBIX JOaHHBIX
TaOIMIHBIX JaHHBIX.((TeMoTrpaduaecKue TaHHBIE,
IpakTuueckas padorta MPOU3BOJICTBO TPOMBIIJICHHON U
«Tadauusny. CEJIbCKOXO03sIMCTBEHHOM
['paduueckoe MPONYKIIMU, OOIIECTBEHHbIE U
Mpe/CTAaBICHUE JaHHBIX BIPUPOJHBIC SIBJICHUS).
BUIE KpyroBbix,I3yyaTh  MeTOABI  pabOTBI  C
CTOJIONKOBBIX TabNMYHBIMU W TpaUIECKUMHU
(cTONIOYATHIX) AUATPAMM.[TIPEJICTABICHUSIMH  JTaHHBIX  C
UteHne W  TOCTPOCHHUEIOMOMIBIO MU(PPOBBIX PECYypPCOB B
ITarpaMm. IIpumeprIxoie TpaKTUIECKUX padboT
ImeMorpaguaecKux
imrarpamMm. [IpaxkTrdeckas
padoTa «/luarpaMmsI»

OnucarenbHast YMUCI0BBIC HAOOPHI. OcBauBaTh MOHATHS: YHCIIOBOMH

CTATHCTHKA Cpennee HaboD, Mepa LIEHTPAIBLHON

(8 4) apudmeTudeckoe. TeHAeHIuU (Mepa MeHTpa), B TOM

quciie cpeaHee apu@MeTHdecKoe,
MequaHa.

OnuceIiBaThHL CTAaTUCTUYECKHE,
MMaHHBIE C TMOMOIIBIO CPEIHEro)
apuU(pMETHYECKOTO HW  MEIHUaHBL.
Penrate 3aja4dn.

M3yuaTh cBOWCTBA CpEJIHUX, B
TOM YHCJIC C MOMOIIBIO MU(PPOBBIX
[PECYPCOB, B XOJI€ NPAKTHUYECKHX
[pabdor.

OcBauBaTh NMOHATHA: HANOOJIbIIIEE]

111



I3 HauMEHbIIIEe 3HAYCHUS
MUCIIOBOTO MacCCHBa, pa3Max.
PemaTh 3amaum Ha BBIOOp crioco0a
OINMUCaHUsI JAHHBIX B COOTBETCTBUU
C TPUPOJION JaHHBIX U IEJISAMU
MCCITeTOBAHMSI

Coyuaiinas CrnydaliHasi M3MeHYMBOCTH(OcCBaAaMBATH MOHATHUSI:  4YacTOTa
M3MEHYHBOCTH |(IIPUMEPBHI). YacToTaBHaueHW B  MacCuUBE JaHHBIX,
(6 u) 3HAQUEHUM B  MAacCCHUBE[pyHIIMpPOBKa JAHHBIX,
ITAaHHBIX. I'pynnupoBka.ructorpamma.
I'uctorpamMmmael. Ctpouthb u aHAJIU3MPOBAThH
ITpakTuueckas padora THCTOT'PAMMBI, noAOMpPaTh
«Criyuaiinas MOAXOSIIIMN LIar TPyNIIMPOBKU.
M3MEHYNBOCTH» OcBauBaThb rpadudeckure
MpENCTaBICHUS PAa3HBIX BHIOB
CIy4ailHOM M3MEHYHUBOCTH, B TOM
MUCIIC C MOMOIIBI MUDPOBBIX|
[pECYpCOB, B XOJ€ IPaKTUUYECKOU
paboThI
Beenenue B 'pad, BepumnHa, pebpo.OcBamBars  HOHATHSI:  rpad,
reoputorpados [[IpencraBnenue 3amaun cepmnHa rpada, pedpo rpada,
(4 4) nmomotpio rpada. CTeneHpcreneHsb (BaJ€HTHOCTh BEPIINUHBI),

(BJICHTHOCTH) BEPIINUHBI.
Hucio pédep u cymMmapHas
crerieHb BeplnH. Llens u

nukia. Ilyte B rpade.
[IpencraBiieHne 0
cBsi3HOCTH Tpada. OOxox
rpada  (9HIIEpOB MyTh).
ITpencraBneHne 00

OpHUEHTHUPOBAHHBIX Irpadax

LIeITb U UK.
OcBanBaTh NOHSATHUA: TIyTh B
rpade, SinepoB IyTh,00X01 Tpada,
OpPHEHTUPOBAHHBIN Tpad.

PemiaTh 3a/1a4M Ha MMOUCK CyMMBI
cTerneHeil BepmuH rpada, Ha MOUCK
o0xoma rpada, Ha MOUCK IyTCH B
OPHEHTHPOBAHHBIX rpadax.
OcBauBaTh CocoobI
[pe/cTaBieHus] 3ajad M3 Kypca
anreOpel, TEOMETPHUH, TEOPHU
BEPOSITHOCTEH, JIPYTUX MPEIMETOB
c mnomomplo rpadoB  (KapThl,
CXEMBI, DJISKTPUYECKHE IICIlH,
(pyHKIIMOHAJILHBIE COOTBETCTBUSI)
Ha mpuMepax
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BepositHocTs 1 (City4dalHBIN OTIBIT n|OcBauBaTh NOHSATHS: CIy4JalHBIN

yacTora ciyuaiiHOe COOBITHE.ONBIT U CiydailHOoe coObITHE,

cIy4aiiHOro BeposiTHOCTP M 4YacTOTaMaJIOBEPOSITHOE U MPAKTHUECKHU
coObITHS COOBITHSI. PonsjnocroBepHoe coObITHE.

(4 u) MaJIOBEPOSITHBIX uzyuars 3HAYUMOCTD|
NpaKTHYECKHU MaJIOBEPOSATHBIX coOBITHH B
ITOCTOBEPHBIX COOBITHM BIPHUPOJE U OOMIECTBE HA BAXKHBIX|
npupoae U B oOIIecTBe.mpuMepax (aBapuu, HeECUaCTHEBIC
MoHeTa M UrpajbHasicilydad, 3alluTa [NepCOHAJIbHOM
KOCTb B TeopuHH(MOpPMaINH, nepeaada
BEPOSITHOCTEH. IMaHHBIX ).

IIpakTrnueckas pa6orali3yuyaTh  poJib  KIIACCUYECKHX

«Yacrora BBIMAICHUSIBEPOATHOCTHBIX MoJenel (MoHeTa,

opJsiax» UrpajpHasi KOCTb) B  TEOpPHUHU
BEPOSITHOCTEH.
HaO0JuoaaTh M M3y4yaThb YacToOTy
COOBITHH B MPOCTBIX
PKCHEPUMEHTAX, B TOM 4YHCIE C
MOMOUIBIO ITU(PPOBBIX PECYPCOB, B
XOJ1e MPAKTUIECKON pabOThI

O06o0menue, [[IpencraBnenue nanHbIX.[loBTOPATH U3yUYEHHOE u

KOHTPOJIb OnucarenbpHasl CTATUCTHUKA. BBICTPAMBATL CUCTEMY 3HAHUM.

(5 u) BepositTHOCTE  citydaiiHoroPemarn 3aa4M Ha|
COOBITHS MIpeIcTaBiIeHUuE u OonHCcaHue

TAHHBIX C TOMOIIBIO H3yYEHHBIX|
XapaKTEPUCTUK. OObcy:xnaTh
MpUMepbl  CIy4YalHBIX COOBITHIA,
MaJIOBEPOSITHBIX U TPAKTHUYECKHU
ITOCTOBEPHBIX CIIy4alHbIX
COOBITHIH, WX POJIM B NPHUPOJE H
PKU3HU YEJI0BEKa

8 kiacc (He menee 34 4)

HasBanmue

(4ucyI0 YacoB

pazaena (Tembl)

OcHOBHOE coJep:KaHHe

XapakTepucTHKa JeATeIbHOCTH
00yUalomuxcs
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IloBTOpeHue
Kypca7 Kjaacca
(4 1)

HpeI[CTaB.]'IeHI/Ie JaHHBIX.
OmnucarenbHasi CTATUCTUKA.
CnyqaﬁHaﬂ N3MCHYHNBOCTbD.

Cpennue YHCIJIOBOTO
Habopa.

CirygaitHbIC COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Kiaccuueckue MOJIEITH
reopuun BEPOSATHOCTEM:

MOHETAa UUrpaJibHast KOCTh

HOBTOpﬂT]) HU3YYCHHOC H
BbICTPAUBATDBL CUCTCMY 3HAHUM.

Pematb 3aJavum HAa|
mpeacTaBJICHUC u OIIMCaHHuC

MaHHBIX C ITOMOIIBIO HN3YYCHHBIX|

XapakTepuCTUK. Pemars 3agaum
Ha HpeACTaBICHUE
TpyNIUPOBAaHHBIX  HJAHHBIX W
OnMUCcaHue cly4yalHOM
M3MEHYUBOCTH.

PemaTe 3ajaum Ha OIpeNEJICHUC
HacTOTBl CIIyYailHBIX COOBITHH,
oOcyKeHue MIPUMEPOB
CTydalHBIX COOBITHH,
MAaJIOBEPOSITHBIX U IPaKTUUYECKH
IMOCTOBEPHBIX CIIy4YaUHBbIX|

COOBITHIl, X POJIM B HPUPOIECH
PKHU3HHU YEJIOBEKA

OnucarejabHasi
CTAaTHCTHKA.
PacceuBanue
IMAHHBIX

(4 4)

OtkinoHeHusi. Jucnepcus
MHCIIOBOTO Habopa.
CTaHapTHOE OTKIJIOHEHUE
MHCIIOBOTO Habopa.
JlmarpaMMbl paccerMBaHUs

OcBauBaTh MOHATHS: AUCTICPpCU
158 CTaHAapTHOC OTKJIOHCHHC,
HMCITIOJIB30BaThb OTH

XapaKTSPUCTHUKHU IJIST OITHMCAHUS
paccenBaHUs JTaHHBIX.
BeiaBurarnb TUNOTE3bI 00
OTCYTCTBUHM WJIM HAIUYUHU CBSI3H
Mo AuarpaMMaM pacCeuBaHUSI.

CTpouTts JuarpamMMmbl
pacCeMBaHHUs II0 HMEIOIINMCS
ITaHHBIM, B TOM  YHCJIE C

TMOMOIIIBIO KOMIIBIOTEPA

Mmuo:xecTBa(4 4)

IMHO>KECTBO,
moaMHOXKecTBO. Onepanuu
HaT MHOKECTBAMH:
00beIMHEeHHE,
mepecedyeHue, JOIMOJHEHHUE.
CBoilicTBa omnepauuil Haj
MHO>KECTBAMM:
mepeMecTUTeIbHOE,
coueTaTelbHOE,
[pacmpenenuTebHOe,
BKJIFOUEHMSI.

I'pacduueckoe

OcBauBaTh MOHATHS:
MHOKECTBO, DJIEMEHT MHOKECTBA,
MMOIMHOKECTBO.

BbInoJIHATH onepauuu Haj
MHO’KECTBAMH: OOBEAUHEHUE,
nepecedyeHue, JOIOJHEHUE.
Mcnmoab30BaTh CBOMCTBA:
MmepeMeCcTUTEIbHOE,
codueTaTenbHOC,
[pacripesieInTeNIbHOE,
BKIrodeHus1. UcmoJib30BaTh
rpadguueckoe mpeacTaBICHUE

npeaACTaBJICHUC MHOXKCCTB

IMHOJKCCTB IIpHU OIMMCAHUU
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peanbHBIX IPOLIECCOB U
SIBJICHWM, NpU pElISHUH 3a1ad
U3 APYTrUX YYEOHBIXIPEIMETOB
1 KypCOB

DjeMeHTapHBIE COOBITHS.
CrygaitHbIC COOBITHS.
braronpusTCTBYIOIINE
PJIEMEHTAapHBIE  COOBITHSL.
BeposaTHOCTH COOBITHIA.
OnbITHI c
[PABHOBO3MO>XHBIMHU
PIIEeMEHTapHBIMHU
cooprTusiMu.  Ciry4gailHBIN
BBIOOD.

IMpakTHueckas paborta
«OnBITHI c
[PAaBHOBO3MOYXHBIMH
PIIEMEHTapHBIMHU
COOBITHSIMHIY

OcBauBaTthb MOHSATHS:
SIIeMEHTapHOE coObITHE,
ciiyuyaiiHOe CcoOBITHE Kak
COBOKYITHOCTbH
0JIArONPUSTCTBYFOIIIAX
SIICMEHTAPHBIX COOBITHI,
[PABHOBO3MOYKHBIC

YJIeMEHTapHbIe COOBITHS.

Pemiath 3aJa4M Ha BBIYHCIICHUE
BEpOSITHOCTEU COOBITHI no
BEPOSITHOCTSAM 3JIEMEHTapHBIX

COOBITHI CITy4aifHOTO OTIBITA.
Pemrats 3aga4YM Ha BBIYHCIICHHE
BECPOSITHOCTEIH COOBITHI B ONBITAX|
c PaBHOBO3MOXHBIMU
PJIEMEHTAPHBIMH COOBITHSIMU, B
TOM qucie c MOMOIIbIO
KOMIThIOTEPA.
IMpoBOAUTHL U U3YUYATh ONBITHI C
[PaBHOBO3MO>KHBEIMHU
PIIEMEHTApPHBIMHU COOBITHAMHU (C
MCIIOJIb30BAHUEM MOHET,
UTpadbHBIX KOCTEH, APYTHUX
MOJICJICH)B X0/Ie TPaKTHICCKOMN
a00ThBI

BBeaenue B
Teopuorpagos
(4 1)

JlepeBo. CBolicTBa JiepeBa:

CIUHCTBCHHOCTDb IIyTH,
CyLIECTBOBAaHUE  BHCSYCH
BepHJI/IHBI, CBi3b MG)K}Iy
IUCIIOM BepHII/IH U YUCIIOM|
pEdep. TTpaBuiio)
yMHO)KeHI/ISI

OcBauBaTh MOHATHSA: JCPCBO KaK
rpa¢p 0Oe3  muKiIa,  BHCSYAs]
BepIInHa (JIMCT), BETBb JEPEBa,
MyTh BAESpEBE, THAMETp JiepeBa.
H3yyarsb CBOliCTBA JaepeBa:
CyIIECTBOBAHHUE BUCSTUEH
BECPIINHBI, CAMHCTBECHHOCTD ITYTH
MEXKTy IBYMsI BEPIIUHAMHU, CBSI3b
MEXKJy  YHCJIOM BEpIIMH W
unciom péodep.

PeruaTh 3aga4d Ha TOUCK U
MepeYrcCIIeHUEe MyTeHB AepeBe,
onpeneseHUe YHCiia BEPIIUH
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nu péoepB AepeBe, 00Xo
OUHAPHOTO JIcpeBa, B TOM YHUCJTIE
C IpUMEHEHHEM MpaBUIa
YMHOYXEHHUS

Cayuaiinblie IIpoTHBOMONOKHOE OcBauBaTb MOHSATHUSA: B3aUMHO
cOOBITHA coOnITHE. JwnarpaMManpOoTHBOIIOIOKHbIE coOBITHS,
(8 u) Ditnepa. OOBCIUHCHUE HOIICPALIUH HaJ COOBITHUSIMH,
mepecedyeHue cOOBITHI.0O0OBEIMHEHHE W  IIepeceueHHEe
HecoBMmecTHble cOOBITHS.[COOBITHH, aAuarpamma OJilnepa
Dopmyia cioxenusi(Dinepa—BeHHa), COBMeECTHBIE
BEPOSITHOCTEH. IIpaBuIO HECOBMECTHBICCOOBITHS.
YMHO>EHHUS BeposiTHOCTEH.[M3y4aTh TeopeMbl O BEPOATHOCTH
'YcioBHast ~ BEpPOSITHOCTBH.OOBEOWHEHUS  IBYX  COOBITHH
HezaBucumsbie CcoOBITHSL.|((POPMYITEI CIIOKCHMUS
I[IpencraBiaenue BEPOATHOCTEH).
CllyqallHOTO 3KcIiepuMeHTaPemiaTh 3aJa4yM, B TOM YHCIIC
B BHJIE JepeBa TEKCTOBBIC 3a1a4n Ha
oIpeneseHue BEPOSITHOCTEH
OOBbEIMHEHHUSI W  IIepeceyeHUs]
COOBITHH C MOMOIIBIO YUCIOBOM
mpssMOM,  nauarpaMm  Diinepa,
popmybl CIIOXKEHUS
BEPOSITHOCTEH.
OcBanBaTh TOHATHSI: ITIPABHIIO
YMHOYEHHS BEPOSITHOCTEH,
yCIIOBHas BEPOSITHOCTD,
HE3aBHCHMBIE COOBITHUSI JIEPEBO
CIIy4aifHOTO OTbITA.
H3yuarThb cBoOiicTBa
(ompeneneHus) HE3aBUCHUMBIX|
COOBITHIA.
PemaTh 3a1a4u Ha OTIpEICIICHUE U
WMCITOJIb30BaHHUE HE3aBUCHMBIX
COOBITHIA.
Pemate 3agaum  Ha  IIOUCK
BEpPOSATHOCTEN, B TOM YHUCIIE
[YCIIOBHBIX, C MCIIOJb30BaHUEM
jtepeBa Ciry4aliHOTr'O OITbITa
O0o0menue, IMpencraBnenue  naHHBIX.[IOBTOPATH U3ydYEeHHOE U
KOHTPOJIb OmnncaresibHasi CTATUCTHKA.BHICTPAUBATH CHCTEMY
(4 v) I'padsr. BeposiTHOCTB3HAHUN.
Cly4ailHOTO coOnITus.Pemrarne 3aJaun HAa|
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(DJIEeMEHTBI
KOMOWHAaTOPHUKHU

MpeAcTaBJIEHUE U OMUCAHUE
ITAHHBIX C MOMOIIBIO M3YUYEHHBIX
XapakTepucTuk. Pemare 3agaumn
Cc IpuMeHeHueM rpados.

Pematph 3a1a4ym Ha HaXOXXJICHUE
BEPOSITHOCTHU ClIy4alHOI O
COOBITHSA 1o BEPOSITHOCTAM
SJIEMEHTApHBIX COOBITHH, B TOM
EIZ (RIS B OITBITAX c
[PAaBHOBO3MOXXHBIMH
SJIEMEHTAPHBIMHU COOBITHSIMH.
PemaTh 3a1a4un Ha HaXOXXJICHUE
BEPOSITHOCTEH OOBEAUHEHUS U
MepeceueHusl COOBITHI, B TOM
qucie HE3aBUCHUMBIX, ¢
HMCITIOJIb30BAaHUEM  IpadUUeCcKuX
MpecTaBICHUN u JIepeBal
CIIy4aifHOTO OTIBITA.

Pemiarn 3aJa4u HAa|
TepedncICHUE KOMOWHanni
(uncia TIepecTaHOBOK, YHCIIA
codyeTaHM), Ha HAXOXJICHHE
BEPOSITHOCTEU coObITHI c
MpUMEHEHNEeM KOMOMHATOPHUKH, B
TOM YHCJIE C MCIIOJIb30BaHUEM
rpeyronbHuka Ilackas

9 kiaacc (He menee 34 1)

HaszBanue
pa3aena (Tembl)
(4HCJI0 YacoB)

OcHOBHOE coIepkaHue

XapaKTepMCTmca AeATEJIBHOCTH

00yuarommnxcst
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IloBTOpeHue
Kypca8 kiaacca
(4 v)

HpeI[CTaBHeHI/Ie JaHHBIX.

OrnucarenbHas
cratuctuka. Omnepanuu
Ha T COOBITUSIMU.

He3aBHCHMOCTE COOBITHI

IMoBTOPATHL U3yUEHHOE U
BBICTPANBAThL CHCTEMY
3HAHUU.
Pemarnb
MpeCTaBICHUE
TaHHBIX.
PemiaTh 3agadyM Ha HaXOXXICHUCE
BEPOSITHOCTEH OOBEAWHEHUS U
mepecedeHusi COOBITHH, B TOM
aucIe HE3aBHCHUMBIX, c
HCIOJIb30BaHUEM rpadudecKux
peacTaBICHUN u JEepeBa
CJ1y4allHOTO OIIbITA.

PemaTh 3aga4M Ha NIepeUUCICHUE

3aJavum
u

Ha
OITMCaHHCEC

KOMOWHAIU N (uucna
IIepecTaHOBOK, YHCJa COYETaHUil),
Ha  HaXO0XJAEHUE BEPOSITHOCTEH
COOBITHIT c OPUMEHEHUEM|
KOMOWHATOPUKH, B TOM YHCIIE C
MCIIOJIb30BAHUEM  TPEYTOJIbHUKA
TTackans
JIeMeHTbI KomoOunaropaoe npasmwioOcBanBaTh MOHATHA:
KOMOMHATOPUKH |[yMHOXKEHHSI. KOMOWHATOPHOE IIPaBUIIO
(4 4) IlepecTaHOBKMU. YMHO>XXEHUS, yHopsiiO4YE€HHAas1
DakTopuan. Coueranus ufnapa, TpoMKa O0OBEKTOB,
HUCIO coudeTaHMM.IepecTaHoOBKa, (hakTopHua Yucia,
Tpeyronbauk Ilackans.coueraHue, UYHCIO COYETAHHUU,
I[MpakTuyueckas paborarpeyroibHuk [lackairs.
«Bpruucienue Pemiats 3aa4yuM Ha IIEPEUUCIICHUE
BEPOSITHOCTEN ClynopsiA0UE€HHBIX nap, TPOEK,
MCIIOJIb30BaHUEM MepeyuciIeHue IMEepecTaHOBOK U
KOMOWHATOPHBIX COUETAaHUN PJIIEMEHTOB Pa3JIMYHBIX|
(pyHKIIMIT  BIIEKTPOHHBIXMHOXXECTB.
TadIuI Pemiate 3aga4yM Ha NpPUMEHEHUE
guciia codyeTaHWd B  anrebpe
(cokpaméHHoe yMHOKEeHUE, ONHOM
HproToHa).
Pemarts, NpUMEeHsAA
KOMOWHATOPHKY, 3aauu Ha|
BBIUHCIJICHHE BEpPOSITHOCTEH, B
Tom qucie c HOMOIIBIO

PIEKTPOHHBIX TaOJIHULl B XOJE
MpaKTHYECKOW PpabOThI
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bepnyinu. BeposaTHocTH
COOBITHI B cepuu
ucnelTaHuii  bepHyiu.
IMpakTHueckas padora
«HcnbrTanust
bepHyIIM»

[Ceomerpuueckasn [['eomeTpuueckas OcBauBaTh MOHSITHE
BEPOSAATHOCTH BEPOSITHOCTD. reoMeTpUIECKOMN BEPOSTHOCTH.
(4 q) CrnydyallHbIN BeIOOp|PemiaTh 3agaum Ha HaXOXXJICHUC
TOYKH U3 (GUTYPBI HABEPOSITHOCTCH B OnbITax,
MJIOCKOCTH, U3 OTPE3Ka,MPEACTABUMBIX KaK BBIOOP TOYCK|
M3 1yTHOKPY>KHOCTH u3 MHOTI'OYTOJIbHHKA, Kpyra,
OTpe3Ka WJIM JOyI'M OKPY>KHOCTH,

UMCJIOBOIO MPOMEXYTKA
Elcnbnamm WcnbeiTanue. Ycrnex wuOcBauBaTh NOHATHS: UCHBITAaHUE,
epHyJLIM (6 4) [Heynaya. CepusipieMeHTapHOE coOpITHE B
MCOBITAHUH IO TEPBOTOHMCHBITAHWM (yCIleX HW HeyJada),
ycnexa. HcneiTanusicepusi UCHBITaHUNW, HACTYIUICHUE

nmepBoro ycmnexa (Heyaadu), cepus
ncrnblTaHUW bepHynu.

Pemiate 3aga4yM Ha HaxO0XJICHHUE
BEpOSITHOCTEH COOBITHH B cepud
HCIIBITAHUN 0 NEPBOro yclexa, B
MOM  4YuCclIe ¢ IpHUMEHEHUEM
(bopMyIBI CyMMBI T€OMETPUUECKON
MpPOTrPECCHUU.

PemiaTs 3aa4yM Ha HaXOXKIECHHE
BEPOSITHOCTEN 3JII€MEHTAaPHBIX
COOBITHII B CEpUH HWCHOBITAHUHN
bepnyinu, Ha HaXOXXJCHUE
BEPOSITHOCTU OnpenesEHHOrO
4HMCJIa yCIIEXOB B CEPUU UCIBITAHUMN
bepnynnu. HM3yyars B Xxoje
MpaKTH4YeCcKoii padoTel, B TOM
dUCJIE C TOMOIIBI0 IUPPOBHIX|
[PECYpCOB, CBOMCTBa BEPOSITHOCTH
B cepuu UcnbITaHUd bepHysiun

Cayuaiinas
BeTnunHAa (6 1)

CnyuaiiHasi BeJIMYMHA U
[pacripeeseHue
BEPOSITHOCTEM.
MaTtemaTuueckoe
0)KUJAHUE U JUCHEepCHUs
clyyanHoU BEJIMYUHBI.
IIpumepsl
MaTeMaTHIECKOTO
0KUTaHUS
TEOPETUIECKOTO
CpeIHEeTro
BEJIUYUHBI.

KakK

3HA4YCHUA

OcBoMTH NOHATHS: Cly4daiiHas
BEJIMUMHA, 3HAYE€HHUE CJIydyalHOM
BEJIMYMHBI, pacnopenesieHue
BEPOSITHOCTEM.

H3y4yaTh M 00CyXIaTh HOPUMEPH]
ITUCKPETHBIX u HEMPEPBIBHBIX
CIIyd4alHBIX BEJIWYHH (POCT, BEC
geoBeKa, YHUCIICHHOCThH
HaceJICHUs, JIPYyTrue U3MEHUYHUBBIC
BEJINUYWHBI, paccMaTpUBaBIIECs B
KypCce€ CTAaTUCTHUKH), MOOSITbHBIX
CIIy4allHbIX BEJIMYHUH, CBSI3aHHBIX|
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I[lonsTHE o
OOJTBIITUX
3mepenue
BEpOSITHOCTEH
MOMOIIBIO
IIpumenenue
OONBITUX YUCENT

3aKOHC
YUCCII.

C
qacToOT.
3aKOHAQ|

co clly4allHbIMU onbsITaMu
(OpocaHue MOHETBI, HUrpaJlbHOM
KOCTH, CO CIIy4ailHBIM BBIOOpPOMH

T. 11.).

OcBauBaTth MOHSATHS:
MaTeMaTHIEeCKOe 0XHJTaHUE
Ccay4aiiHOMN BEJIUYUHBI KakK

TEOPETUYECKOE CpEeHEE 3HAUYECHUE,
myucnepcus Ciay4alHOW BEJIMYHHB]
KaKaHaJor JUCIEPCHH YHUCIOBOTO,
Habopa.

PemiaTte 3aJa4yM Ha BBIYHCIICHUE
MaTEeMaTHYECKOro  OXHUIAAHUA U
MUCIepCcrun JAUCKPETHOU
clydyalHOU BEJIMYHUHBI o)
3alaHHOMY pPacIpelesIeHUI0, B TOM
duciae  3adad, CBA3aHHBIX  CO
CTPaxOBaHUEM U JIOTEPESIMHU.
3HAKOMHUTBCH C MAaTEMAaTUYECKUM
0KHUJaHUEM Hu Jucrepcuen
HEKOTOPBIX paclpeleIeHUuN, B TOM
4uCcJie paclpenesieHusl CllydalHoM
BEJITUYUHBI

«UHCJIO  YCHEXOB» B  Cepuy
ncnbiTaHul bepHymin. U3yuars,

HacTOTy COOBITHS B
MOBTOPSIOIITAXCSI ClIydalHBbIX
onbITaX Kak cily4dyaliHyO
BECIIUYNHY.

3HAKOMUTBCH C 3aKOHOM OOJIBIIUX
aucen (B ¢opme bepuymnm): npw
0OJIBIIIOM YHCIJIE OMNBITOB YaCTOTA,
COOBITHS Oym3ka K ero
BEpPOSITHOCTH.

Pemiath 3amadyM  Ha U3MEpEHHE
BEPOSITHOCTEH C TOMOIIBIO YaCTOT.
OO6Cy:K1aTh POJIb 3aKOHA OOJIBIITHUX
urces B OOOCHOBaHWHM 4YaCTOTHOTO
MeTO/1a U3MEPEHUsI BEPOSITHOCTEH.
OO06CcyKIaTh 3aKOH OOJIBIITUX YUCEIT
KaK MPOSIBJICHHUE CTaTUCTUYCCKOU
[YyCTOWYUBOCTH B  W3MCHYHUBBIX

PIBJICHUAX, POJIb 3aKOHa OOJIBIINX
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Cl1y4alHbIX HMCIBbITAHUMN

4ucesl B MPUPOJE U B IKU3HY
JeJoBeKa
O000meHue, I[IpencraBiaenue IMoBTOPATHL U3yUEHHOE U
KOHTPOJb (10 4) |[maHHBIX. OnucaTeJabHAsBHICTPAUBATH CHCTEMY
CTaTUCTHKA. BHAHUU.
BeposiTHOCTH Pemarnb 3aJa9U HA
CIIy4ailHOro  COOBITHSL.IPE/ICTaBIICHUE u ONUCaHUE
DIIEMEHTBI ITaHHBIX.
KOMOWHATOPHKH. Pemrath 3aJauM Ha HAXOXICHHE
Cry4aiiHbIe BEJIWYHUHBI HUBEPOATHOCTEH COOBITHH, B TOM
pacrpeneseHus aucie B OIBITAX c
[PAaBHOBO3MOYXHBIMH
PIIEMEHTApPHBIMHU COOBITHAMH,
BEPOSITHOCTEN  OOBEIMHEHUSI U

epeceyeHus COObITUU, BRIYUCISITH
BEPOSITHOCTU B ONBITaAX C CEPUSIMHU

IIpu  paspaborke paboueil mporpamMMmbl B  TEMaTHYECKOM
IUIAHUPOBAHUU YUYTEHBl BO3MOYXHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX
(muppoBBIX) 00pa30BATEIIFHBIX PECYpPCOB, SBILSTFOIIUXCS y4eOHO-
METOJAUYECKUMH  MaTtepuaiamMu  (MYJbTUMEJIHHHBIE  [POrpaMMBbl,
SJEKTPOHHBIE YUYeOHUKW HW 3aJa4YHUKU, OJJIEKTPOHHBIE OUOIMOTEKH,
BUpPTyaJIbHBIE  JTAOOPATOPHH, HI'POBBIE MPOrPaMMBl, KOJUICKIIHHU
mudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB), HCIIOJB3YEMBIMH  JJIsI
OoO0ydeHHMsT M BOCHWUTAHUs  pa3jUYHBIX TPYNIl  IOJb30BaTese,
MIPEICTaBIIEHHBIMH B DJIEKTPOHHOM (M (POBOM) BHE U PEATU3YIOIIUMHA
JTUJAKTHYECKHE BO3MOYHOCTH HUKT, coxnepxanue KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 0Opa3oBaHUH.
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KOHTPOJIb YPOBHSA OBYYEHHOCTHU

o0yuawmuxcs 9 kiacca.
IIporpamMmma MOHMTOPHHTA.

xoutpoabuol [Ipexmer Ha3spaHue TeMbl Homep Hdarta
padoTsl o yueoHoi
MaTeMaTHKe Hexean
1 Anredpa | YpaBHEHHUS € OJHO# IepeMeHHOM 4 28.09
2 Teometpus | PerieHne TPEyronbHUKOB 7 18.10
3 Anrebpa | CHCTEMBI ypaBHEHUI 9 09.11
4 Teomerpus | [Ipeobpa3zoBanue moaobus. Metpuueckue 11 22.11
COOTHOIIIECHUSI B OKPY>KHOCTH
Bepostroc | [IpakTudeckas pabota «Mcnbrranus bepaymmmny 14 13.12
Tb 1
CTaTHCTHUK
a
Teomerpus | BekTopbI 16 27.12
BepostHoc | BeposiITHOCTh M CTATUCTHKA 18 18.01
Tb U
CTaTHCTHUK
a
7 Aunrebpa | HepaBeHCTBa 21 08.02
Feometpust | JlekapTOBBI KOOPIUHATHI HA MJIOCKOCTH 23 20.02
9 Anrebpa | QyHKIUH 25 07.03
10 Feometpust | [IpaBuiibHbIE MHOTOYTOJILHUKH. OKPYKHOCTb. 28 03.04
JIBM>KEHMSI MIIOCKOCTH
11 Arnredpa | YucoBbIe TOCTIEA0BATEIBHOCTH 31 25.04
12 HToroBas KOHTpOIbHAs paboTa 110 MaTeMaTHKe 34 23.05
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