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. Ilnanupyemblie pe3yJibTaThl 0CBOEHUS Y4eOHOTO NpeIMeTa.
OO01ue moJIoKeHus

[Tnanupyemble pe3yabTaTbl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0O
obpazoBanus (OOIT OOO) npeacTaBisOT cOO0M CHCTEMY BEIYIIMX IEJEBBIX YCTAHOBOK M OXHIAEMBIX
pE3yJIbTaTOB OCBOEHHS BCEX KOMIIOHEHTOB, COCTaBISIOLIUX COJIEP/KAaTEIbHYI0 OCHOBY 0Opa3oBaTeNIbHOM
nporpammbl. OHU oOecnieunBaroT CBsA3b Mexay TpedoBanusmMu OPI'OC OO0, oOpa3oBaTeIbLHBIM MPOIIECCOM
u cucreMoil oueHku pesynbratoB ocBoeHus OOII OOO, BeicTymas conep:kaTelnbHOW U KPUTEPUAIBHOU
OCHOBOI it pa3paOOTKu MpOrpaMM y4eOHBIX MPEIMETOB, KypCOB, Y4E€OHO-METOJUYECKON JUTEepaTyphl,
IIPOrpaMM BOCIUTAHUS U COLIMATIN3ALIUMH, C OHON CTOPOHBI, U CUCTEMBI OLIEHKH PE3YJIbTATOB — C IPYTOM.

B coorBerctBun ¢ TpeboBanusamu DPI'OC OOO cucrema IUIAHUPYEMBIX PE3yJIbTaTOB —
JUYHOCTHBIX, METAlpPEIMETHBIX W MPEIMETHBIX — YCTAaHABIMBAECT M OIUCHIBACT KJIACCHI Y4eOHO-
MMO3HABATENbHBIX U Y4EOHO-MPAKTUYECKUX 3a/1ad, KOTOPhIE OCBAMBAIOT YYallluecs B XoJe 00y4ueHus, 0co0o
BBIIENISAS CPEAM HMX T€, KOTOpBIE BBIHOCSTCS HAa WUTOTOBYIO OLIEHKY, B TOM YHCJE TOCYJapCTBEHHYIO
UTOTOBYIO AaTTECTAllMIO0 BBITYCKHUKOB. YCIHEIIHOE BBINOJIHEHHE OSTUX 3a7ady TpeOyeT OT ydaumxcs
OBJIAJICHUSI CUCTEMON YYEeOHBIX NeHCTBUH (YHHBEpPCATBHBIX M CHEIM(PUYECKHX IS KaKIOro y4eOHOro
MpeIMeTa: PEryisITUBHBIX, KOMMYHUKATHBHBIX, TO3HABATEIbHBIX) C Y4Y€OHBIM MATEpUATIOM H, MPEKIE
BCET0, C OIIOPHBIM Y4€OHBIM MaTEPUAIIOM, CIIYXaIllUM OCHOBOMH JIJIsl MOCJEYIOIIEro 00yUeHHUS.

B cootBerctBuu ¢ peanuzyemoit @I'OC OOO nesTenbHOCTHON HapagurMoil o0pa3oBaHus cucTemMa
IUTAHUPYEMBIX PE3yJIbTaTOB CTPOUTCS Ha OCHOBE YPOBHEBOT'O IMOJAXO0J]A: BBIIEICHUS 0XKHUIAEMOTO YPOBHS
aKTyaJIbHOTO pa3BUTHs OOJIBIIMHCTBA OOYyYaroIIMXCs M OimKailliell MepcreKTUBbl UX pa3BUTUS. Takoi
MOAXOJl TO3BOJISIET ONPENesTh JAMHAMUYECKYID KapTHHY pa3BUTHUA OOYyYaroMIMXCs, MOOIIPSATh
MIPOJBUKEHHE OOYYAIOIMXCS, BBICTPAUBATh WHIAUBUAYAJIbHBIE TPACKTOPUU OOYUEHHUS C YYETOM 30HBI
OJIMbKalIero pa3BUTHs peOCHKa.

CTpyKTypa IVIaHUPYEMBbIX pPe3y/1bTaTOB

[Tnanupyemble pe3ynbTaThl ONUPAKOTCS HAa BEAYIIME LENEBblE YCTAHOBKU, OTpa)karollle OCHOBHOM,
CYIIHOCTHBIM BKJaJ KaXIOM H3ydyaeMOH MporpaMMbl B Ppa3BUTHE JIMYHOCTH OOY4YarOUIMXCS, HX
CIIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3yJIbTaTOB BBIAEISAETCA CIEIYIOIINE MPYIIIbL:

1. JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS OCHOBHOWM 00pa3oBaTENbHOM MpPOrpamMMbl NPEACTaBIEHBI B
COOTBETCTBUM C TPYNNOH JIMYHOCTHBIX pE3YyJIbTATOB M PACKPBIBAIOT M JETAIU3ZUPYIOT OCHOBHBIE
HaIpaBJIEHHOCTH 3TUX  pe3yabTaToB. OIEHKa JOCTHXKEHUS 3TOH TPYIIbl IIAHUPYEMBIX pPE3YyJIbTaTOB
BEIETCSI B XOAE MpPOLEAYyp, MAONYCKAIOUMX NPEJOCTAaBICHUE U HCIOIb30BAaHUE HCKIIOYUTEIBHO
HenepcoHNpUIMPOBaHHONW NH(OPMALIUH.

2. MeramnpeaMeTHble pe3yabTaTbl OCBOCHUSI OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMbl IPEACTaBICHbI
B COOTBETCTBUU C MOJArPYNIaMH YHUBEPCAJIbHBIX YUEOHBIX AECUCTBUH, PACKPBHIBAIOT U AETAIU3UPYIOT
OCHOBHBIE HaIIPaBJIIEHHOCTH METAaNPEIMETHBIX PE3YJIbTATOB.

3. IlpenmeTHbIE pe3yabTaThl OCBOEHUST OCHOBHOI 00pa3oBaTeilbHOW MpPOrpaMMbl MPEICTABIICHBI B
COOTBETCTBHUHM C TPYIIIAMH PE3YyIbTaTOB YUEOHBIX IPEIMETOB, PACKPHIBAIOT U JAETAIUZUPYIOT HX.
[IpenMeTHble pe3yabTaThl NPUBOAATCS B ONoKaX «BBIMYCKHUK HaydyuTcs» M «BBIMYCKHHMK IONXY4HT
BO3MOKHOCTh HAYUUTHCS», OTHOCSIINXCS K KOKAOMY y4eOHOMY MpeIMETY.

[Inanupyemble pe3yibTaThl, OTHECEHHBbIE K OJIOKY «BBINYCKHMK Hay4uTCS», OPHEHTHUPYIOT
MI0JIb30BATENsl B TOM, JOCTHKEHHE KaKOro YPOBHS OCBOEHHUS y4e€OHBIX NEHCTBHUI € M3y4aeMbIM OMOPHBIM
y4eOHbIM MaTepUaloM OXHUAAeTCsl OT BbIMyCKHUKA. Kpurepusmu orOoOpa pe3ynpTaToB CIIy)XaT HX
3HAYUMOCTb JJIsl PEIlIEeHUsT OCHOBHBIX 3ajJady OOpa30BaHMsSI Ha JAHHOM YPOBHE M HEOOXOJUMOCTBH JUIS
MOCTEYIOIEro O0Y4YeHHUsl, a TakXKe IOTCHLUUAIbHAs BO3MOXHOCTb WX JIOCTHKEHHUS OOJBIIMHCTBOM
oOyuatomuxcs. VHbpIMH cioBaMH, B 3TOT OJIOK BKJIIOYAeTCS KpPYr Yy4eOHBIX 3a/ay, MOCTPOCHHBIX Ha
OMOPHOM y4YeOHOM Marepuaie, OBJAaJEHHUE KOTOPHIMU HPUHIUIIHAIBHO HEOOXOIMMO Ui YCIHEIIHOTO
0o0yuYeHUs U COLMAIU3AIHN U KOTOPhIE MOTYT ObITh OCBOEHBI BCEMH 00yYaIOLINXCS.
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JlocTkeHne TIUIAHUPYEMBIX pPE3yJIbTaTOB, OTHECEHHBIX K OJOKY «BBIMYCKHUK HAy4IHTCS»,
BBIHOCUTCSI Ha UTOTOBOE OLIEHHBAHHE, KOTOPOE MOKET OCYIIECTBIIATHCSA KaK B X07e 00y4eHHUs (C IOMOILBIO
HAKOIUICHHOHN OLIEHKH WM MOPTQeNs WHIANBUAYAIbHBIX TOCTKEHHUH), TaK U B KOHIIE OOy4YEHHS, B TOM
gucie B (hopMe Tocy1apcTBEHHON UTOroBoil arrectanuu. OeHKa JOCTHKEHUS MJIaHUPYEMbIX Pe3yJbTaTOB
3TOro OJloOKa Ha YpPOBHE BEAETCS C TMOMOLIbIO 3aaHuil 0a30BOTO YpOBHS, a Ha YpPOBHE JCHCTBHUH,
COCTAaBJISIONINX 30HY OJMKalliero pa3BUTHUS OOJBIIMHCTBA OOYYAarOUIMXCA, — C IOMOIIBIO 3aJaHHi
MOBBIIIEHHOTO YPOBHS. YCHEIIHOE BBHIMOJHEHHE OOYYaIOUMMHCS 3aJaHhi 0a30BOrO YpPOBHS CIYXKHT
€AMHCTBEHHBIM OCHOBAaHUEM JJIsl IOJOKUTEIBHOIO PEUIEHUs BONPOCAa O BO3MOXKHOCTH II€pexoja Ha
CIIEYIOIINN YPOBEHb O0yUYCHHUSI.

B 65oke «BBIyCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS» MPUBOAATCA IUIAHUPYEMbIE PE3YNbTAThI,
XapaKTePU3YIOIINE CUCTEMY yUeOHBIX NEHCTBUI B OTHOIICHUH 3HAHWUW, YMEHUH, HABBIKOB, PACIIHPSIONIUX
U yrayOssioNMX MOHUMaHHE OMOPHOTr0 y4eOHOro MaTepuana WM BBICTYMAIOIIUX KaK MPOIMEAeBTHKA IS
JAIBHEHIIETO M3Y4YEHUs JAHHOIO IIPEIMETA. YPOBEHb JOCTHUKEHUN, COOTBETCTBYIOLIUN IUIAHUPYEMBIM
pe3ylnbrataM 3Toro OJI0Ka, MOTYT MPOAEMOHCTPUPOBATH OTIEJIbHBIE MOTUBHPOBAaHHBIE U CIOCOOHBIE
oOyyaromuecsi. B moBceHEeBHOW NMpakTHKE MpPENoJaBaHMs IeH JAaHHOTO OJoKa He OTpabaThIBAalOTCS CO
BCeMU 0€3 MCKIIIOUEHUs] 00y4aroIIMMHUCS KaK B CHUJTY MOBBIIIEHHOM CII0)KHOCTH y4eOHBIX JAEUCTBUMA, TaKk U B
CHJTY TIOBBILIICHHOH CIIOKHOCTH Y4eOHOTO MaTepHalia U/WIK €ro MPOIeIeBTUIECKOTO XapaKTepa Ha JaHHOM
ypoBHe 00yueHus. OueHKa JOCTHUKEHHS TUIAHUPYEMBIX Pe3ylbTaTOB BEAETCS MPEUMYILECTBEHHO B XOJe
MPOLEAYp, AOMYCKAIOUIMX IPEIOCTaBICHUE U HCIOIb30BAaHUE MCKIIOYUTEIBHO HENepCOHU(UIMPOBAHHON
uHpopmanuu. CoOOTBETCTBYIOINIAS IPYIIa PE3yIbTaTOB B TEKCTE BBIJE/IEHA KYPCUBOM.

3amaHns, OPUEHTHPOBAHHBIE HA OICHKY JOCTMDKEHHUS IUIAHUPYEMBIX pe3yJabTaToB U3 OJoka
«BBIMYCKHUK TOJYYUT BO3MOXKHOCTh HAYUUTHCS», MOT'YT BKIIFOUATHCS B MaTEpHaJIbl UTOIOBOI'O KOHTPOJIS
Oonmoka «BpImyckHUK HayduTcs». OCHOBHBIC ILEIH TAaKOTO BKIIIOYEHHS — MPEJOCTAaBUTh BO3MOXKHOCTD
oOyJaromumcsi TPOJEMOHCTPUPOBATh OBIIaJieHHEe Ooyiee BBHICOKUM (TI0 CpaBHEHHUIO ¢ 0a30BBIM) YpOBHEM
JTOCTIDKEHUH M BBISIBUTH JTUHAMHKY POCTa YHCICHHOCTH HaWOoJjee MOATOTOBICHHBIX oOydaromuxcs. [Ipu
STOM HEBBIMIOJIHEHUE OOYYaAIOIIUMUCS 3a/laHui, C TOMOIIBI0 KOTOPBIX BENETCS OICHKAa JOCTHKCHHS
IUTAHUPYEMBIX PE3YyJbTATOB JIAHHOTO OJIOKA, HE SABJSETCS MPENSATCTBUEM AJIs Iepexoa Ha CIEIyHOIIUN
ypoBeHb 00y4eHus. B psize ciyuaeB HOCTH)KEHUE TUIAHUPYEMBIX Pe3yIbTaTOB 3TOro OJ0Ka 1enecoo0pa3Ho
BECTHU B XOJI€ TEKYILEro U IPOMEKYTOUYHOTO OLIEHUBAHMUS, a TIOJYyYEHHbIE PE3YyIbTaThl GUKCUPOBATH B BUIE
HAKOIUICHHOHN oOleHKH (Hampumep, B ¢dopMme moprdens JOCTUKEHHM) U YYUTHIBATH MPH OIpPEAeTICHUH
WTOTOBOM OLICHKH.

[TonobHas cTpykTypa mpeCTaBICHHs TUIAHUPYEMBIX PE3yJbTaTOB MOMAYEPKUBAET TOT (PAKT, 4TO MPH
OpraHu3aluy 00pa3oBaTENIbHOIO MPOLEcca, HAPABICHHOIO HAa pealn3aliio U JOCTH)KEHHE TUIAHUPYEMBIX
pe3yabTaToOB, OT YyuuTels TpedyeTcs HCMHONb30BaHUE TaKHUX I€JarorH4ecKuX TEXHOJIOTUH, KOTOpble
OCHOBaHbI Ha MU PepeHnmnanmu TpedoBaHUM K MOATOTOBKE 00YUYaAIOIIUXCSI.

JINYHOCTHBIE Pe3yJIbTAThl 0CBOCHHMS OCHOBHOI 00pa30BaTeILHOM
MPOrpamMMslI

1. Poccuiickas rpakaaHcKasi HACHTUYHOCTh (MAaTPUOTU3M, yBakeHHE K OTeuecTBy, K MPOILIOMY U
HAaCTOAMICMY MHOIOHAIIMOHAJIBHOI'O Hapoaa POCCI/II/I, YYBCTBO OTBE€TCTBCHHOCTH M J0JIT'a ICPECI PO)IHHOﬁ,
unaeHtudukanus cebs B KauecTBe TpaxkaaHnHa Poccun, cyOBEKTHBHAs 3HAUYMMOCTh HCIIOb30BAHHUS
PYCCKOTO sI3bIKa M SI3BIKOB HApPOJ0B Poccru, 0CO3HAHME W ONIYIICHUE TUYHOCTHOW CONMPUYACTHOCTH CYIh0€
poccuiickoro Hapona). Oco3HaHUE STHUYECKOW MPUHAATE)KHOCTH, 3HAHWUE WCTOPUH, S3BIKA, KYIbTYPHI
CBOETO Hapo/a, CBOETO Kpas, OCHOB KYJIbTYpHOTO Hacjemuss HapoaoB Poccun wu  dermoBedecTBa
(MIEHTUYHOCTh 4YENOBEKAa C POCCUUCKOW MHOTOHAIMOHANBLHOW KYNBTYPOH, CONMPUYACTHOCTH HMCTOPUU
HapoJOB M TOCYIapCTB, HAaxXOIUBUIMXCS Ha TEPPUTOPUU CcoOBpeMeHHOl Poccun); uHTepuopuzanus
T'YMaHUCTHUYECKHX, JEMOKPATHUECKUX WM TPAJAUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO
obmectBa. OCO3HaHHOE, YBOKUTEIIBHOE U TOOPOKEIAaTeIbHOE OTHOIIIEHHE K UCTOPUH, KYIIbType, PEIIUTHH,
TpPaAULIUSAM, SI3bIKaM, IIEHHOCTSIM Hapoa0B Poccuu 1 Hapo0B Mupa.

2. T'OTOBHOCTh U CHOCOOHOCTh OOYYAIONIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHHUIO HAa OCHOBE
MOTHBAIIMH K OOYYEHHIO U TO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BHIOOPY M TOCTPOEHUIO
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JanbHeHIe MHIUBUAYaTbHOW TpaeKTOpuu oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKM B MHUpe npodeccuii u
po¢eCCHOHATIBHBIX MTPEANOYTEHUH, C YIETOM YCTONYMBBIX II03HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopalibHOE CO3HAHHE M KOMIIETEHTHOCTh B PELICHUH MOpPAJbHBIX MPOOJIEM Ha OCHOBE
JIMYHOCTHOTO BBIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOI'O IIOBEJEHUS, OCO3HAHHOIO U
OTBETCTBEHHOTO  OTHOUIEHHMS K COOCTBEHHBIM IOCTyHKaM  (CIIOCOOHOCT K  HPAaBCTBEHHOMY
CaMOCOBEPILICHCTBOBAHHUIO; BEPOTEPIUMOCTb, YBAXHUTEIbHOE OTHOLICHHE K DPEIMTHO3HBIM YyBCTBaM,
B3IJISIIaM  JIIOZICH WJIM MX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpaiH, HPAaBCTBEHHBIX, JTYyXOBHBIX
U7EaJ0B, XPAHUMBIX B KYJIbTYPHBIX TpaJulUsIX HapoJoB Poccuu, TIOTOBHOCTh Ha HX OCHOBE K
CO3HATEIILHOMY CaMOOTPAaHMYEHHIO B TIOCTYNKaxX, IIOBEIECHUH, pPACTOYUTEIHLHOM NOTPEOUTEIHCTBE;
Cc()OPMHUPOBAHHOCTD MPEJCTABICHUNH 00 OCHOBaX CBETCKOW 3THKH, KYJIbTYpbl TPAJULUOHHBIX PEIUIHH, UX
pOJH B pa3BUTHH KYJIBTYphl U UCTOpUK Poccuu 1 yenoBedecTBa, B CTAHOBICHHH TPaXKIaHCKOTO 00IIecTBa U
POCCHICKON TOCYapCTBEHHOCTH; MOHMMAHHE 3HAYEHHs] HPABCTBEHHOCTH, BEPbl M PEIUTUU B JKU3HU
4yenoBeka, cemMbu U obmectBa). ChOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOLICHHS K  YUCHHIO;
YBaKUTEJILHOTO OTHOLIEHMS K TPYIy, HAJIMUUE OIbITA YyY4acTHs B COLMAIBLHO 3HAUUMOM Tpyae. Oco3HaHue
3HAYCHUsI CEMbU B JKU3HU UYEJIOBEKa M OOIIECTBA, MPUHATUE LIEHHOCTH CEMEHHOM KU3HH, YBAKHUTEIHHOE H
3a00TJIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH.

4. ChopMHpPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOLIECTBEHHOW IPAKTUKH, YUUTHIBAIOUIETO COLMAIBHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHO€ MHOI000pa3ue COBPEMEHHOI'O MUpa.

5. Oco3HaHHOE, YB@XUTEIBHOE M J0OpOXKeIaTeJbHOE OTHOIIEHHE K JPYroMy 4YelOoBEeKY, €ero
MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpPE, SA3bIKY, BEpe, TPAKAAHCKON MO3WIUH. [ 0OTOBHOCTh M CIIOCOOHOCTH
BECTH JHMAJOr C APYIMMH JIIOJBMH M JOCTUraThb B HEM B3aUMOINOHMMAaHUsS (MACHTU(UKAIM ceOs Kak
MOJTHONIPABHOTO CYOBEKTa OOILIeHHs, TOTOBHOCTh K KOHCTPYMPOBaHUIO oOpasa mapTHEpa IO JAHUAJOry,
TOTOBHOCTb K KOHCTPYHPOBAaHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB 1MAora, TOTOBHOCTh K KOHCTPYHUPOBAHUIO
mporecca auanora Kak KOHBEHIIMOHMPOBAHUS WHTEPECOB, IMPOLEAYpP, TOTOBHOCTh M CHOCOOHOCTH K
BEJICHUIO [IEPErOBOPOB).

6. OCBOEHHOCTh COLMAIBHBIX HOPM, HPaBWIJI TMOBEACHHS, poyied W (HOPM COLMAIBHON KHU3HH B
rpynmnax u cooOuiecTBax. YdacTHe B IIKOJIbHOM CaMOYIPAaBICHMHM U OOLIECTBEHHOW XH3HHM B IIpeneax
BO3PACTHBIX KOMIIETEHIIMHA C YYE€TOM PErHOHAJIBHBIX, 3THOKYJIBTYPHBIX, COIUAIBHBIX U SKOHOMHYECKUX
ocoOeHHOCTEH ((hopMUpPOBaHHE TOTOBHOCTU K YYAacCTHIO B MPOLIECCE YHNOPAAOUYECHUS COLMAIBHBIX CBs3€l U
OTHOIICHHWH, B KOTOPHIE BKIIIOYEHBI M KOTOpBhIE (OPMHUPYIOT CaMHU ydYalluecs; BKIIOYECHHOCTh B
HEMOCPEJCTBEHHOE IPaX/IaHCKOE Y4acTHE, TOTOBHOCTh y4acCTBOBATh B KU3HEAEATEILHOCTH MOPOCTKOBOTO
OOIIECTBEHHOTO  O0BbEIUHEHMs, NPOAYKTHBHO B3aUMOJICHCTBYIOIIETO C COLMAIBbHOM Cpeod H
COL[MAJIbHBIMU MHCTUTYTaMHU; UACHTHU(PHUKAIM ceOs B KauecTBe CyOBbEKTa COLMAIbHBIX MpeoOpa3oBaHUM,
OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHM3aTOpCKON NesSTeNbHOCTH; HMHTEPUOPHU3AINS I[IEHHOCTEH
CO3MJATEIBLHOIO OTHOMIEHUS K OKPYKAIOLIEH IefCTBUTENBbHOCTH, LIEHHOCTEH COLMAIbHOTO TBOPYECTBA,
[IEHHOCTH TPOAYKTUBHOW OpTraHU3allMM COBMECTHOW JESITEIBHOCTH, CAaMOpEaIH3allid B TPYIIE H
OpraHU3aIMH, LIEHHOCTH «PYroro» Kak paBHOMPABHOIO MapTHepa, pOpMUPOBaHUE KOMIIETEHIIMN aHANN3a,
MPOSKTHUPOBAHUS, OPTAaHU3AIMH JESATEIFHOCTH, peQIIEKCHU HM3MEHEHUH, CIIOCOO0B B3aWMOBBITOJIHOTO
COTPY/IHUYECTBA, CIOCOOOB peasn3alui COOCTBEHHOT'O JINJEPCKOTO MOTEHIINATIA).

7. CdhopMHUPOBAHHOCTh IIEHHOCTH 3J0pPOBOTO M Oe30macHOro oOpa3a >XKW3HH; WHTEPHOPHU3ALMS
NPaBUJ UHAWBUIYAJIBHOTO M KOJUIEKTMBHOTO O€30MaCHOIO TOBEIECHUS B UPE3BBIYAWHBIX CUTYAILHX,
YIPOXKAFOIIUX KU3HH U 3T0POBBIO JIFO/IEH, TPABHJI MOBEICHUS HA TPAHCIIOPTE M Ha JIOPOTaxX.

8. Pa3BUTOCTh ACTETMUECKOTO CO3HAHMS 4Yepe3 OCBOEHHUE XYIOKECTBEHHOIO Hacienus Hapo/oB
Poccum w  wMmpa, TBOpPYECKOH MEATENHHOCTH DCTETHYECKOTO Xapakrepa (CIOCOOHOCTh IOHMMATh
XYZ0)KECTBEHHBIE MPOU3BEJICHNS, OTPAXKAIOIIUE pa3Hble 3THOKYIbTYpHbIE TPaJUuLUH; c(HOPMUPOBAHHOCTD
OCHOB XY/I0O’)KECTBEHHOH KYJIBTYpPBI O0YJarOIIUXCsl KaK YaCTH MX OOIIeH JyXOBHOH KYJIBTYpHI, KaK 0CO0O0TO
crioco0a Mo3HaHMS KU3HU U CPEJCTBA OpraHMU3alMK OOIIEHUS; ICTETHUYECKOE, IMOIMOHAIBHO-IIEHHOCTHOE
BUJICHWE OKPYXKAIOIIETO MHpPA; CIOCOOHOCTh K OMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHPA,
CaMOBBIPKEHHUIO U OPUEHTAIIMU B XY/I0’)KECTBEHHOM U HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; yBaKEHHE
K HCTOPUH KYJIbTYpbl cBoero OTeuecTBa, BHIPAKCHHON B TOM 4YHCIE B NMOHMMAaHHHM KpPACOTHI UYEIIOBEKa,
noTpeOHOCTh B OOIIEHUH C XYAO0KECTBEHHBIMH MPOU3BEACHUSMH, COOPMHUPOBAHHOCTh AKTHBHOTO



OTHONICHUS K TPATUIUAM XYI0KECTBEHHON KyIbTYpPhl KaK CMBICIOBOM, ICTETUYECKOW W JIMYHOCTHO-
3HAYUMOU [IEHHOCTH ).

9. CdopMUPOBaHHOCTh OCHOB 3KOJOTHYECKOW KYJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJOTHYECKOTO MBINUICHHS, HAJIMYHE OIBITAa KOJOTHYECKH OPHEHTHPOBAHHOH pedieKCHBHO-
OIICHOYHOH M TIPAKTUYECKOW JEATEIBHOCTH B J>KM3HEHHBIX CHTyalHsX (TOTOBHOCTh K HCCIICIOBAaHHIO
MPUPOJIBI, K 3aHATHSAM CEJIbCKOXO3SHCTBEHHBIM TPYJIOM, K XYI0KECTBEHHO-ICTCTHYCCKOMY OTPaKCHHIO
OPUPOJBI, K 3aHATHSAM TYpU3MOM, B TOM YHCJIE€ JKOTYPHU3MOM, K OCYIICCTBICHHUIO MPUPOJOOXPAHHON
JEATEITLHOCTH).

MeranpeamerHsie pe3ybTaThl 0ocBoeHusst OOII

MertanpeameTHble pe3yabTaThl BKIOYAIOT OCBOCHHbIE 00YYAIOMUMUCI MEKIPEAMETHbIE TOHITUS U
YHHUBEpCaJbHbIE yueOHbIe JEUCTBUS (PEryIATHBHBIC, MMO3HABATEIbHBIC, KOMMYHUKATUBHBIE), CIOCOOHOCTH
UX HCIOJIb30BaHMsI B y4eOHOH, IO3HAaBaTENbHOW M COLMAIbHOM IPAKTHKE, CaMOCTOSTEIbHOCTb
IUTAHUPOBAHMSI M OCYIIECTBIICHHUS y4eOHOUM AEATENbHOCTH M OpraHU3alMyd Y4eOHOTO COTPYIHHYECTBA C
[Ie/1aroraMu M CBEpCTHUKAMHU, TOCTPOEHHE WHANBUYaIbHOM 00pa30BaTeIbHOM TPAeKTOPHUH.

Me:xknpeamMeTHble IOHATHSA

VYcnoBueM  (OpPMHUPOBaHMS ~MEXKIPEAMETHBIX IOHATUH, TaKUX KaK «CHUCTeMa», «hakKT»,
«3aKOHOMEPHOCTB», «(PEHOMEH», «aHAJIU3», «CUHTE3» «PYHKIHI», «MaTEpUai», «IIPOLECC, SBIACTCS
OBJIajieHue OOy4yaroIMMHUCS OCHOBAaMM YMTATENbCKOM KOMIIETEHIMH, NPUOOpPETEeHHE HABBIKOB pabOTHI ¢
nHpopManue, ydacTue B IMPOEKTHOW NEsATETbHOCTH. B OCHOBHOH IIKOie Ha BceX NpeaMerax Oyner
IpooIKeHa paboTa 1Mo (GOPMHUPOBAHUIO U PA3BUTUIO OCHOB YMTATENbCKOW KoMmnereHuuHu. O0ydaromuecs
OBJIAZICIOT UYTEHHWEM KaK CpEJCTBOM OCYIIECTBJIEHUS CBOMX JaJbHEHIIMX IUIAHOB: MPOJOKEHUS
o0pa3oBaHMs U caMOOOpa30BaHUs, OCO3HAHHOTO IJIAHUPOBAHUS CBOErO aKTYalbHOTO M IEPCIEKTUBHOIO
Kpyra 4YTeHus, B TOM 4YHUCIIE€ JOCYroBOro, HMOJAIOTOBKM K TPYAOBOM U COLMAIBHOW AESATEIbHOCTU. Y
BBIITYCKHUKOB OyJeT copMHpOBaHa NOTPEOHOCTh B CUCTEMAaTHYECKOM YTEHMM KaK B CPEJCTBE MO3HAHMS
MuUpa u cebs B STOM MHpE, TapMOHHM3AIlMM OTHOIICHWH 4YelOBEKa M OOINeCTBa, CO3MaHHs oOpasza
«IOTpeOHOTO OYTYIIEro».

[Tpu n3yyeHun yuyeOHbBIX MPEAMETOB 00YyUaIOUIMECs YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HA IEPBOM
YPOBHE HaBbIKM paboThl ¢ uHpopmanued u mnomonHAT ux. OHM cMmoryr paboTaTh € TEKCTaMy,
peoOpa3oBhIBaTh U MHTEPIIPETUPOBATH COACPIKAIILYIOCS B HUX HH(OPMAIIHIO, B TOM YHCJIE:

® CUCTEMaTH3UpOBaTh, COMOCTABIATh, AHAIM3UPOBATh, O0000IIATH M  HMHTEPIPETUPOBATH
nH(}OpPMALIHIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

® BLUIEATH TIJIABHYIO M M30BITOYHYIO MH(OpMAIMIo, BBINOIHATH CMBICIIOBOE CBEpPTHIBAHUE
BBIIEJICHHBIX (DAKTOB, MBICIEH; MPEACTaBIAT, UHPOPMAIIMIO B CXKATOW CIOBECHOM ¢opMme (B BUIE IJIaHa
WIN TE3UCOB) U B HAIVIAJHO-CUMBOJIMYECKON hopMme (B Bue TabiuUL, TpapUUECKUX CXeM M JIuarpamm, KapT
MOHATUM — KOHUENTYalIbHBIX IUarpaMM, OIOPHBIX KOHCIIEKTOB);

® 3aIOJIHATH W/ MM JOTOJHATH TaOIUIIbI, CXEMBbI, TUarPaMMBbl, TEKCTHI.

B xoxe wu3ydeHus Bcex Y4YEOHBIX NPEIMETOB OOyYarolIuecs: MPHOOPETYT OMBIT MPOEKTHOMI
JesTeIbHOCTH, CIOCOOCTBYIOIIEH BOCIUTAHUIO CaMOCTOATENbHOCTH, MHULMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIEHUIO MOTHBAIMKM M 3(P(EKTUBHOCTH y4eOHOM JesTeNbHOCTH. B mponecce peanu3annyu UCXOIHOTO
3aMpIciia Ha TPAKTHYECKOM YPOBHE OBJIAJICIOT yMEHHEM BBIOMpaTh aJIeKBAaTHBIE 3ajlaue CpeJCTBa,
MPUHUMATDH PELIEHUs, B TOM YHUCII€ B CUTyalUsX HeomnpeeneHHOCTH. OHM MoyydaT BO3MOKHOCTh Pa3BUTh
CIIOCOOHOCTH K pa3paboTKe HECKOJIbKUX BAPUAHTOB PELICHUH, K ITOUCKY HECTAHJAPTHBIX PEILICHHH, aHATU3y
Pe3yNIbTAaTOB MOMCKA U BEIOOPY HanboJiee MpUeMIIEMOTO PEIIEHUSI.

[TepeueHp KITIOUEBBIX MEXIPEAMETHBIX IOHATUH Ompeensercs B XojAe pa3pabOTKHM OCHOBHOM
o0pa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO 0OIIero o0O0pa3oBaHUs 00pa3oBaTEIBHON OpraHU3alui B
3aBUCUMOCTH OT MAaTepHaJbHO-TEXHHUUECKOTO OCHAIICHHS, HCIOJIb3YEeMbIX METOJ0B paboTel U
00pa3oBaTeNbHBIX TEXHOJIOTHIA.

B cootBerctBun ¢ ®I'OC OOO BBIAENAIOTCS TPU TPYMIBl YHUBEPCATIBHBIX YUEOHBIX JCHCTBHIA:
peryiaTUBHbIE, TI03HABATEIbHbIE, KOMMYHUKATHBHBIE.

Perynastusnsie YY ]|

1. YMmeHue camMOCTOSTEIBHO OMPENEATh IeNd OOyYeHHs, CTaBUTh M (DOpPMYyIHpOBaATh
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HOBBIC 33714l B yueOe M M03HABaTEeNIbHOW JIeATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M UHTEPECHI CBOEH
MO3HABATEJIbHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:
® aHAIM3MPOBATH CYIIECTBYIOILINE U TUIAHUPOBATh OyayIine o0pa3oBaTelIbHbIEC PE3YJIbTAThI;
® ONpeAesATh COBMECTHO C I€AAaroroM KpUTEpUH OLIEHKH IUIAaHUPYEMBIX OOpa30BaTelbHBIX
pe3yibTaToB;
® UJCHTU(UIUPOBATh  MPENATCTBHS,  BO3HUKAIOLIME  INPU  JIOCTHXKEHUHM  COOCTBEHHBIX
3aIJIJaHUPOBAaHHBIX 00PA30BATEIbHBIX PE3Y/IbTATOB;
® BLUIBUraThb BEPCUM IPEOJOJCHMs MNPEnsITCTBUH, (OPMYIUPOBaTh TMIIOTE3bl, B OTIEJIBHBIX
Cllydasix — IPOrHO3UPOBATh KOHEUHBIN PE3yibTar;
® CTaBUTH 11eJb U (HOPMYIHPOBATH 3a/1a4l COOCTBEHHOM 00pa30BaTEILHON AEATEIBHOCTH C YUETOM
BBISIBJICHHBIX 3aTPYIHEHUHN U CYIIECTBYIOLINX BO3MOKHOCTEH;
® 00OCHOBBIBATH BbIOpaHHBIE MOAXOABI U  CPEIACTBA, HCIOJb3yeMble JJs  JOCTHIKEHUS
00pa3oBaTEeNbHBIX PE3YIHTATOB.
2. YMeHHE CcaMOCTOATENbHO IUIAHUPOBATh IyTH JOCTHKEHHs LeJed, B TOM 4YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpPATh Hanbosee 3 (HeKTUBHBIEC CIIOCOOBI PEeIeHNUs YIEOHBIX U
IIO3HABATENbHBIX 33/1a4. OOyJaroLuiics CMOXKET:
® OmnpeaessaTh HEOOXOIUMBIE JAEUCTBUS B COOTBETCTBUU C Y4€OHOH M MO3HABATENbHOM 3amadyeil u
COCTaBJIATh AJITOPUTM HUX BBIIIOJIHECHHUS,
® 00OCHOBBIBATH M OCYILECTBIATH BHIOOP Hamboisee 3(h(HEeKTUBHBIX CIIOCOOOB pelIeHHs] YUeOHbBIX U
[I03HABATEJIbHBIX 33/1a4;
® OINpeAeATH/HAXOJUTh, B TOM YHCIE W3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBHUS ISl BBITTOJHEHUS
yueOHOM U TT03HaBaTeNbHOM 3a/1a4;
® BBICTpPAUBaTh )KU3HEHHBIE TUIAHBI HA KpaTKOCpOUHOE Oyyiee (OnpeaessaTh LeIeBble OPUEHTUPSI,
(dbopMynMpoBaTh a7eKBaTHBIE UM 3a/la4d U NpeanaraTb ACHCTBHs, YKa3biBasi U 0OOOCHOBBIBAs JIOTUYECKYIO
IIOCJIEZI0BATEIBHOCTD 11aroB);
® BHIOMpaTh M3 MPEIOKEHHBIX BAPHMAHTOB U CAMOCTOSITEIbHO MCKATh CPEICTBA/pecypchl JUIs
peIeHHs 3a/1a41/JOCTIKEHUS 1IEIIH;
® COCTaBJIATH IUIAH pELIeHHs] MpoOJieMbl (ONMUCHIBATh JKU3HEHHBIM IIMKJI BBINOJIHEHUS INPOEKTA,
QJITOPUTM MPOBEACHUS UCCIIEIOBAHUS);
® OInpeAesaTh MOTEHLUUAIbHbIE 3aTPYAHEHUS IPU PELIeHUH y4yeOHOM M Mo3HaBaTeIbHOM 3ajauu U
HaXOJUTb CPEACTBA Ul UX YCTPaHEHUS;
® OMNKCHIBATh CBOM ONBIT, 0OpMIISAS €ro AJs Nepeadn IpYTUM JIIOIIM B BUJIE aIrOPUTMA PELLICHUS
MPaKTUYECKHX 3ajay;
® [IJJAaHWPOBATh U KOPPEKTHPOBATH CBOIO MHAMBUIYaTbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.
3. YMeHue COOTHOCHTH CBOM JICHCTBUS C IUITAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JESITEIbHOCTH B Mpollecce AOCTHKEHHs pe3ysbTaTa, ONpPEeAessTb CIIOCOOBI
JEHCTBUI B paMKax MpPeNIoKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCs cuTyarueit. O0ydaromuiics CMOXKeT:
® paznuyaTh Pe3yJabTaThl U CIIOCOObI IEHCTBUM MpU JOCTHKEHUH PE3YIbTaTOB;
® OIpENesATh COBMECTHO C IENAroroM KpUTEPUU AOCTHXKEHHS IIAaHUPYEMBIX PpE3YJbTaTOB M
KpUTEPUHU OLIEHKHU CBOEH y4eOHOM eqTeIbHOCTH;
® CUCTeMaTH3upoBaThb (B TOM 4YHUCIEe BBIOMPAaTh NPUOPUTETHBIE) KPUTEPUU JOCTHIKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JESTENIbHOCTH;
® OTOMpaTh MHCTPYMEHTHI Ul OLICHMBAHUS CBOEW NEATENBbHOCTH, OCYLIECTBISATh CAMOKOHTPOJb
CBOEH JIEATENIbHOCTH B paMKax MPeJIOKEHHBIX YCIOBUM U TpeOOBaHUIl;
® OILIEHUBAThb CBOIO JAEATEIbHOCTb, AHAIM3UPYA M apryMEHTHUPYsS NPUYUHBI JOCTHKEHUS WU
OTCYTCTBHSI IUNIAHUPYEMOTO PE3yJIbTaTa;
® HaxXOJUTh HEOOXOJMMBIE W JIOCTATOYHBIC CPEACTBA JJISi BBIOJHEHHS Y4YeOHBIX NEHCTBUU B
M3MEHSIOIIENCS CUTYallNH;
® paboTas Mo CBOEMY IIJIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO JI€ATEIbHOCTh HA OCHOBE aHaJHM3a
M3MEHEHUN CUTYalluu JJIsl TIOJyYeHHs 3aIUIaHUPOBAHHBIX XapaKTepUCTHK/TIOKa3aTesIei pe3ynpraTa;
® YCTaHaBJIMBATh CBS3b MEXK]y ITOJIy4YEHHBIMHU XapaKTEPUCTUKAMHU PE3yJIbTaTa U XapaKTEpUCTUKAMU
Ipouecca AeITEIbHOCTH U 110 3aBEPIICHNUHN JIEATENBHOCTH IpeularaTb I3MEHEHUE XapaKTEPUCTUK Mpoliecca
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JUTSI TIONTYYEHUSI YITYUIIEHHBIX XapaKTEPUCTHK Pe3yJIbTaTa;
® COOTHOCHUTH CBOHU JCHCTBHUS C LENbIO0 O0yUEHUSI.

4. YMeHHWE OIICHHBATh IPABWJIBHOCTH BBITIONHEHUS Y4eOHOU 3a1a4d, COOCTBEHHBIC
BO3MOKHOCTH e¢ pemieHns. O0yJarommiicss CMOXKET:

® OINpeAeATh KpUTEPUH MTPABUIBLHOCTH (KOPPEKTHOCTH) BHITIOJTHEHUS y4eOHOM 3a1auu;

® aHanM3UpOoBaTh U OOOCHOBBIBATH MPHUMEHEHUE COOTBETCTBYIOLIETO HWHCTPYMEHTApHUsS s
BBHITIOJTHEHUS Y4eOHOM 3a/1a4;

® CBOOOJIHO MOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKU U CAMOOIICHKHU, UCXOsI U3 1IeNId U
HUMEIOLIUXCS CPEJICTB;

® OILICHUBAThH MPOJIYKT CBOEH NIEATEIBHOCTH MO 33JaHHBIM H/WIM CAMOCTOSATEIHHO OMpPE/ICICHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

® O00OCHOBBIBaTh JOCTHXKUMOCTh I1I€IM BBIODAHHBIM CIIOCOOOM Ha OCHOBE OILEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

® (UKCHUPOBATH U AHAM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTE/IbHBIX PE3YIbTATOB.

5. BrnaneHue oOcHOBaMM CaMOKOHTpOJIS, CAaMOOLEHKH, MPUHATUS pELIeHUH U
OCYIIECTBIICHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOM U TO3HABATENbHON JAESITEIbHOCTH.
OO0yuaroUIMIICs CMOXKET:

® aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO U TII03HABAaTEIbHYIO MACSITENBHOCTh U JEATEIBHOCTh
JApyrux o0y4yaroumxcs B MPoLEecce B3aUMOIPOBEPKH;

® COOTHOCUTH peajbHble U IUIAHUPYEMbIE pE3ylbTaThl WHIUBUAYaJIbHOW 00pa3oBaTeIbHOU
NESATeNbHOCTH W JleNaTh  BBIBOABI O  MNPUYMHAX €€  yCHemHOCTH/3()()EKTUBHOCTH  HIIH
HeycIenHocTu/Hed (HeKTUBHOCTH, HAXOUTh CIIOCOOBI BHIXO/Ia U3 KPUTHUUYECKOM CUTYAIINH;

® [IpUHUMAaTh pEIICHHE B Y4EOHON CHUTyallMM U OLIEHHWBATHh BO3MOXKHBIE IIOCIJIEJCTBUSI MPUHSATOTO
pelIeHus;

® OIpenesaTh, Kakue ACHCTBUS MO PEUICHUI0 y4eOHOM 3ajaud WM MapamMeTpbl 3THX JAEHCTBUI
MIPUBEJIU K MOJIYUYEHUIO UMEIOIIETOCS MPOAYKTa yUeOHON AeSITENbHOCTH;

® JICMOHCTPUPOBATH MPUEMBI PETYISIIIAA COOCTBEHHBIX TCHXO(PU3HOIOTHISCKUX/IMOIMOHATBHBIX
COCTOSIHUM.

ITo3naBaTenbHbIE YY [

6. YMmeHue ompenenarh MOHATHUS, CO3/1aBaTh OOOOIIEHHS, YCTaHABIMBATh aHAJIOTUU,
KJIacCu(UIIUPOBaTh, CAMOCTOSTENIFHO BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KIACCHU(PUKAINH,
YCTaHaBIUBATh IPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTh JIOTUYECKOE  paCCYXIEHHE,
yMO3aKJIIoueHne (MHIAYKTUBHOE, IEYKTUBHOE, 10 aHAJIOTUH) U JieNiaTh BbIBOABL. OOydaronuiics
CMOJKET:

® 0J0MpaTh CJIOBA, CONOJYMHEHHBIE KIIOUEBOMY CIIOBY, OIPEAEISIONINE €ro MpPU3HAKK U
CBONCTBA;

® BBICTPaMBaTh JIOTUYECKYIO ILIEMIOYKY, COCTOSIIYIO M3 KJIHOYEBOI'O CJIOBAa M COMOJYMHEHHBIX €MY
CJIOB;

® BLHUICIATH OOIIMI MpPU3HAK WM OTJIMYME JBYX WM HECKOJBKHX MPEJAMETOB WJIW SIBICHUU U
OOBSICHATH X CXOACTBO WJIM OTINYHS;

® OO0BeIUHATH MPEIMETHl W SBJICHHUS B TPYMIIBI 1O ONPEICICHHBIM MpU3HAKAM, CPaBHUBATb,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

® Dpa3IUYaTh/BBIACNATH SBJICHUE U3 OOIIEro psiaa JPYyTUX SBICHMI;

® BBIJICNIATh NPUYUHHO-CIEICTBEHHBIC CBSI3M HAOMIOJaeMbIX SIBICHUN WM COOBITUN, BBISBIATH
MPUYNHBI BO3SHUKHOBEHUS HAOJI0Ia€MBIX SIBJICHUI WJIH COOBITHIA;

® CTPOUTH PACCYXkJICHUE OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX SIBIICHUN
K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PAaCCyKJIEHUE HAa OCHOBE CpPaBHEHHUS MPEAMETOB M SIBICHHM, BBIAEISS MPH 3TOM HX
o0Ire MpU3HAKU U Pa3Inyus;

® 3j1araTh MOJTYYCHHYIO HH(OPMAIIHIO, HHTEPIIPETUPYSI €€ B KOHTEKCTE pelraeMoi 3a1auu;

® CaMOCTOATEIbHO YKa3blBaTh Ha HHQOpPMAIMIO, HYXKIAIOUIYIOCS B NPOBEpKE, Mpeajgaratb Hu
IPUMEHSTH CII0CO0 MPOBEPKU JOCTOBEPHOCTU HH(POPMALIUY;

® OOBSICHSITH SIBICHHUS, MPOIECCHI, CBA3M M OTHOIICHUS, BBIABISEMBbIE B XOJ€ MO3HABATEIHHONU U
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UCCIIEI0BATEIbCKON ACATEIbHOCTH;

® BLIABJIATH U Ha3bIBaTh NPUUYMHBI COOBITHUS, SIBJIECHUS, CAMOCTOSATENIBHO OCYLIECTBIISS MPUUUHHO-
CJICJICTBEHHBIN aHAJIN3;

® JeNlaTh BBIBOJ, HA OCHOBE KPUTHUYECKOI'O aHAIM3a PA3HBIX TOUEK 3PEHUs, MOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMeHTaluel U CaMOCTOATEIBHO MOTyYeHHBIMHU TAHHBIMH.

7. YMeHue co3gaBaTh, IPUMEHSATh U NPEOOpPa30OBbIBaTh 3HAKU U CHUMBOJIBI, MOAEIH U
CXEMBI ISl PELICHUs] y4eOHBIX U MMO3HABATENbHBIX 331a4. O0YJatOUHiicsS CMOKET:
® 0003Ha4aTh CUMBOJIOM U 3HAKOM IIPEIMET U/WIIN SIBJICHUE;
® ONpeAesATh JIOTUYECKHE CBA3M MEXIY IMpeIMEeTaMu W/WIHM SIBICHUSAMH, 00O03HAa4YaTh JaHHbIC
JIOTHYECKHUE CBA3H C TIOMOILIBIO 3HAKOB B CXEME;

® c03/1aBaTh a0CTPAKTHBINA WIIM PEAbHBINA 00pa3 MpeaMeTa u/iin sSBICHUS;

® CTPOMTH MOJIENIb/CXEMY Ha OCHOBE yCJIOBUH 3aa4yl U/WIM crioco0a ee pelieHus;

® co3maBaTh BepOanbHbIE, BEUICCTBEHHbIE W WH(GOPMAIMOHHBIE MOJIETH C  BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa Ui ONpeNeieHusl crocoba pelleHus 3aaud B COOTBETCTBUU C
CUTYyalLlUEH;

® I[IEPEBOJAUTH CIOXKHYI II0 COCTaBy (MHOIOACHEKTHYI) HMH(MOpMAIMIO U3 TpaUUecKoro WM
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE H HA00OPOT;

® CTPOUTHb CXEMYy, QJITOPUTM JEHCTBHS, UCHPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIM paHee
AITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

® CTPOMTH JJOKA3aTENbCTBO: NMPSIMOE, KOCBEHHOE, OT IPOTUBHOI'O;

® aHATM3UPOBATH/PE(IICKCUPOBATh OMBIT Pa3pabOTKH W  peanu3aluud  y4eOHOTO TIPOCKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOT0, SMIMPUYECKOT0) C TOYKHM 3pEHHUs pelleHus NpoOJIEMHOW CHUTyaluu,
JOCTHOKEHUSI TIOCTABJICHHOM LIEJIM U/MITM Ha OCHOBE 33JJaHHBIX KPUTEPHEB OLIEHKU IPOIYKTa/pe3ybTara.

8. CwmpbiciioBoe ureHre. OOyydaronmics CMOXKET:
® HaXOIWTh B TEKCTE TpeOyeMyro HHPOPMAIUIO (B COOTBETCTBUU C LIEISIMUA CBOCH JIEATEIBHOCTH);
® OpUEHTHPOBATHCS B COJCPKAHUU TEKCTA, TOHUMATh LIEIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBAThH
TEKCT;

® yCTaHaBJIMBATH B3aUMOCBA3b OMMCAHHBIX B TEKCTE COOBITUH, BJICHUM, IIPOLIECCOB;

® PE3IOMHUPOBATH ITIABHYIO UCIO TEKCTA,

® 11peoOpa3oBbIBATh TEKCT, MEHSSI €ro MOJAIbHOCTH (BBIPAXKEHHE OTHOLICHUS K COJEP’KaHHIO

TEKCTa, IeJIEBYI0 YCTAaHOBKY pe4H), MHTEPIPETHPOBATH TEKCT (XyHI0KECTBEHHBIH M HEXYJ0KECTBEHHBIA —
y4eOHBIH, HAy4HO-TTOMYJISIPHBIN, HH(OPMAIIMOHHBII);

® KpPUTHYECKH OIEHUBATH COJEpKaHNE U (POPMY TEKCTa.

9. ®opmupoBaHME U Pa3BUTHE HKOJOTHUECKOTO MBIIUICHUS, YMEHHUE NMPUMEHSATh €ro B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOHM, COIMAJbHON MpakTHUKe U  MpodeccnoHanbHON
opueHTtaruu. O0yyJaronMics CMOXKET:

OTIPENIeNIATh CBOE OTHOIICHHE K OKpYKAIoIIeH cpesie, K COOCTBEHHOU cpefie OOUTaHHUS;
aHAJIM3UPOBATh BIMSHHUE YKOJOTHUECKUX (DAaKTOPOB Ha Cpely OOMTAaHUS KUBBIX OPraHU3MOB;
MIPOBOJIUTH MIPHYNHHBIN U BEPOSITHOCTHBIN aHAIIN3 PAa3TUYHBIX SKOJIOTUYECKUX CHTYAIUH;
IIPOrHO3UPOBATh U3MEHEHMSI CUTYallMM IIPU CMEHE JeHCTBHs OHOTO (pakTopa Ha Apyroi akTop;
pacrpoCTpaHsITh DKOJOTHYECKHWE 3HAHUS W YYacTBOBATH B MPAKTUYECKHX MEPOMPHUATHSIX TI0
3alUTe OKPYXKAKOIIEeH cpeibl.
10. Pa3BuTHe MOTHBAITH K OBJIICHUIO KYJIBTYpOW aKTHBHOTO MCIIOJIb30BAHHS CIIOBAPEH,
CIPABOYHUKOB, OTKPBHITHIX HCTOYHMKOB HMH(OPMAIMM U 3JIEKTPOHHBIX TOUCKOBBIX CHUCTEM.
OO0y4aroIIHIiCs CMOXKET:
® OnpefeisaTh HEOOXOJUMbIE KIIOUEBbIE IIOMCKOBBIE CJIOBa M (OPMHPOBATH KOPPEKTHBIE
MTOMCKOBBIE 3aIIPOCHI;
® OCYIIECTBJIATh B3aMMOJEHCTBHE C AJIEKTPOHHBIMH TMOWCKOBBIMH CHCTEMaMH, 0a3amMH 3HAHUH,
CTIPaBOYHHKAMH,
® (opMupoBaTh MHOXECTBEHHYIO BBIOOPKY M3 PAa3JIMYHbIX HCTOYHMKOB HH(OpMaruu amis
O00BEKTHBH3AIINHU PE3YJIbTATOB TIONCKA;
® COOTHOCHUTH ITOJTyYEHHbIE Pe3yIbTAThl TOUCKA C 33/1a4aMU U LIESIMUA CBOEH JI€ATEIIbHOCTH.
Kommynukarusublie YY ]



11. YMeHue opraHM30BbIBaTh Y4e€OHOE COTPYAHHYECTBO C TENAroroM M COBMECTHYIO
NEeSITEIbHOCTh C MEAAaroroM M CBEPCTHUKAMU; pabOTaTh MHIMBHIYaIbHO U B TPYIIE: HAXOIUTh
olmiee pemieHue M pas3peniath KOH(IUKTHI Ha OCHOBE COTJIAacOBAaHMS MMO3UIMHA W ydera
UHTEpECOB; (POPMYIHpPOBaTh, apryMEHTHPOBATh M OTCTauBaTh cBoe MHeHue. OOywaromuiics
CMOXET:
® OIIPElEATh BO3MOKHBIE POJIM B COBMECTHOU JEATEIBHOCTH;
® UIpaTrh ONPENEICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;
® [IPUHUMATh MO3ULMI0 COOECeTHUKA, TIOHUMAs MO3ULHUI0 JIPYrOro, pa3jinyark B €ro peyd MHEHHE
(TOUKy 3peHus), 10Ka3aTenbCcTBa (ApryMeHThI);
® onpefensaTb CBOM JeWcTBUA M JeMcTBUSA MapTHEpa, KOTOpblE CHOCOOCTBOBAIM MM
IIPEMSITCTBOBAIMN MPOJAYKTUBHOM KOMMYHHUKALUU;
® CTPOMTH [TO3UTUBHBIE OTHOILEHHS B ITpoLiecce y4eOHO! U M03HaBaTEIbHOMN A€ATEIbHOCTH;
® KOpPPEKTHO U apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUU YMETh BbIIIBUTaTh
KOHTpapryMeHTBI, epedpasupoBaTh CBOIO MbICIIb;
® KPUTHYECKHM OTHOCHTHCA K COOCTBEHHOMY MHEHHUIO, YMETh NPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHSI (€CJTM OHO OIIMO0YHO) U KOPPEKTUPOBATH €T0;
® [pe/yIaraTh AIbTEPHATUBHOE pelIeHUE B KOH(GIMKTHOW CUTYaIUH;
® BbHUIEIATH OOLIYIO TOUKY 3pEHMS B JUCKYCCHUU;
® JI0roBapMBaThCsl O IMpaBWJIAX M BOIpocax s OOCYXJIE€HHS B COOTBETCTBUU C IIOCTABICHHOMN
nepesl TpyIIon 3aaadei;
® OpraHm3oBbIBaTh J(PPEKTHBHOE B3aMMOJACHCTBHE B Trpynne (OmpenensiTs oOmme ey,
pacrpenenaTh poJid, 10roBapuBaThcs APYT C APYTOM U T. [1.);
® yCTpaHATh B  paMKax  Juajora  pa3pelBBl B KOMMYHHKAlWH,  OOYyCJIOBJICHHBIC
HEMOHUMAaHHUEM/HEeNPUATHEM CO CTOPOHBI cOOEeCeAHMKA 3a/1aui, POPMBI MITH COJIEPKaHMsI Uasiora.
12. YMeHHne OCO3HAaHHO HCIIOJIB30BaTh PEYEBHIE CPEICTBA B COOTBETCTBHH C 3ajadeit
KOMMYHHKAIMM I BBIPaKEHHsI CBOMX YYBCTB, MBICIEH UM MOTPEOHOCTEN I INIAHUPOBAHUS U
peryjsiliA CBOEH NEATENIBHOCTH; BIAJEHUE YCTHOM M IHCBMEHHOW PEYbI0, MOHOJIOTMYECKOMN
KOHTEKCTHOW peubto. O0ydaroLuiics CMOXKET:
® OmNpeaemATh 337ady KOMMYHHUKAIIMK U B COOTBETCTBUU C HEH OTOMPATh U MCIIOIB30BATh PEUYEBHIC
CPEICTBa;
® [pE/ACTaBIATh B YCTHOM WM NUCbMEHHOW QopMme pa3sBEepHYThIH IUIaH COOCTBEHHOMN
NESITENIBHOCTH;
® co0Jt0/1aTh HOPMBI MYOJUYHON pEyH, perjiaMeHT B MOHOJIOT€ U JUCKYCCHUM B COOTBETCTBUHU C
KOMMYHUKaTUBHOH 3aJa4eii;
® BBICKA3bIBATh U OOOCHOBBIBaTh MHEHHUE (CYXKJIEHUE) U 3allpallliBaTh MHEHHE MapTHEpPa B paMKax
JMaJIora;
® [IpUHUMATh PEIIEHHE B XO/I€ IMajora U COrjacoBbIBaTh €r0 C COOECETHUKOM;
® C03/1aBaTh NMHCbMEHHBIE TEKCThl PA3JIUYHBIX THUIIOB C HMCIIOJIb30BAaHHMEM HEOOXOJIUMBIX PEUEBBIX
CPEICTB;
® LCIOJb30BaTh CPEACTBA JIOTMYECKOH CBA3M JJI BBIJCICHHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS,
® LCIOJb30BaTh BepOalbHbIE W HEBepOaJbHBIE CPEICTBA B COOTBETCTBUM C KOMMYHUKAaTHBHOMN
3ajavei;
® o11eHHUBaTh 3(P(PEeKTUBHOCTh KOMMYHHMKAIIUU TIOCIIE €€ 3aBEePILECHUS.
13. ®opmupoBaHre ¥  pa3BUTHE KOMIIETEHTHOCTH B 0O0JAacTH  HCIIOJIB30BAHUS
UH(POPMAIMOHHO-KOMMYHUKAMOHHBIX TexHosoru# (nanee — WKT). O6yuaronuiicst cMOXKeT:
® [IeJICHANPaBIE€HHO MCKaTh W HCIOJB30BaTh HH(OPMALMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
peleHus yueOHbIX U MPaKTHUECKUX 3a1au ¢ nomorbio cpencts UKT;
® CNONb30BaTh JJIsi NEepeaud CBOUX MBbICIEH ecTeCTBEHHble U (OpMajbHBIE S3BIKM B
COOTBETCTBHUH C YCIOBUSAMU KOMMYHUKAIIUH;
® OIepUpOBaTh JaHHBIMHU [IPHU PELICHUN 33]1a4H;
® BHIOMpaTh aJileKBaTHBIE 33Jjau€ WHCTPYMEHTHI U HCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTHU IS
pemieHust y4eOHbIX 3ajad, B TOM YHUCIE JJIs: BBIYMCICHUS, HAlKUCaHHs IUCEM, COYMHEHUH, JTOKIIAJIOB,
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pedeparoB, co3aHus IPE3CHTANUN U JIp.;

® JCIOJIK30BaTh HHPOPMAIIUIO C YUETOM ITHYECKHX U IMPABOBBIX HOPM;

® co3maBaTh IHM(POBBIE pecypchl pPAa3HOrO THUMA M Ui Pa3HBIX ayAUTOpHUH, COOMIONATH
WH(POPMAIMOHHYIO TUTUEHY U TIPaBHJIa HHPOPMAIIMOHHON 0€30TTaCHOCTH.

Hpe[[MeTHLIe pPe3yJabTaTbI

BpInyCKHUK Hay4uTcs B 5-6 kiaccax (/151 MCIOJIb30BAHMS B IOBCEAHEBHOM KM3HM U o0ecrieyeHust
BO3MOKHOCTH YCHEIIHOT0 MPO/I0JKeHHsI 00pa30oBaHusl HA 6230BOM yYPOBHe):

° OHepI/IpOBaTB Ha 0a30BOM ypOBHel IHOHATHUAMU. MHOXECTBO, JJIECMCHT
MHOXKECTBA, [TIOAMHOXKCCTBO, IPUHAAJICIKHOCTD,

° 3aaBaTb MHOXECTBA IMIEPECUYNCIICHUEM UX DJICMCHTOB,

° HaxXoquThb IICPECCUCHUC, O6”be,I[I/IHeHI/IC, IIOAMHO>KECTBO B HpOCTGfII.HHX
CUTyaluiaXx.

B noBceHeBHOI KU3HU U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:
® pacmo3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSIMH: HATYpaJIbHOE YHCIO, IEJI0€ YHCIIO,
OOBIKHOBEHHASI IPOOB, IECATUIHAS JPOOh, CMEIIAHHOE YHCII0, PAIIMOHAILHOE YUCIIO;
® HCIIOJBL30BaTh CBOMCTBA YHMCEN W MpaBWia JCHCTBUNM C palMOHAIBHBIMH YHCIAMHU TIPH
BBIIIOJTHEHUH BBHIYUCIICHU,
® WCIOJB30BaTh MPU3HAKU NETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIUUCICHUN M
pElICHUU HECIOKHBIX 3a/1a4;
®  BBINIOJIHATH OKPYIJICHHE PAllMOHATIBHBIX YHCENI B COOTBETCTBUU C MIPaBUJIAMHU;
® CpaBHUBATh PALIMOHAIBHBIC YHCTIA.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
® OIIGHUBAThH PE3YJAbTAThl BEIUMCICHUM NP PEIICHUN MTPAKTHUECKUX 3a7a4;
® BBINOJHATH CPABHEHUE YMCEN B PEANIbHBIX CUTYaIUAX;
® COCTaBJISTh YUCIIOBBIE BBIPAKEHUS MPU PEHICHUH MPAKTHUECKUX 3a/ad U 3ajad U3 JAPYrux
y4eOHBIX MPEIMETOB.
CTaTUCTHKA M TeOpHs BEPOSTHOCTE
e [lpencraBnsaTh qaHHBIC B BUJE TAOIHII, JHATPaAMM,
e yyTaTh HH(MOPMAIIUIO, TIPEACTABICHHYIO B BUJIE TAOJIHUIIBI, TUATPAMMBI.
TexcToBble 3a1a4H1
e Pemarh HeclIOXHBIE CIOKETHBIE 33/1a4U Pa3HBIX TUIIOB Ha BCE apu(PMEeTHUECKUE ACHCTBHUS,
® CTPOUTH MOJETH YCIOBHUS 3afaud (B BUAE TaOIUIbI, CXEMbI, PUCYHKA), B KOTOPOW [aHBI
3HAYEHMs IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIbIO TTIOMCKA PEIICHUs 3aa4H;
® OCYIIECTBIATH CHOCOO TMOWCKAa DPEIICHUs 3aJladyd, B KOTOPOM pPacCCYXIEHHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;
® COCTaBJIATH IUIaH PELICHUS 3a/1a4u;
®  BBIJCIATH 3TAlbl PEIICHUS 3aa4H;
® UHTEpPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YNbTaThl B 3a/Jaue, HCCIEAOBaTh IOJYYEHHOE
pelieHue 3a1a4u;
® 3HATh Pa3IUYUE CKOPOCTEH 0OOBEKTA B CTOSUYEH BOJIE, IPOTUB TEUCHHSI U TIO TEYCHHUIO PEKH;
e pemiath 337a4M Ha HAXOXKJICHHE YAaCTH YKCIIa U YUCIIA 110 €r0 YacTH;
e pemaTh 3a7aud Pa3HbBIX THUMOB (Ha pabOTy, Ha MOKYIKHU, HA JABM)KECHHUE), CBSI3BIBAIOIINX TPH
BEJIMYUHBI, BBIJIEISATH 3TH BEJIMUUHBI U OTHOUICHUSI MEXAY HUMU;
® HaxOJWTh NPOIEHT OT YHCJIA, YUCIO TO TPOIEHTY OT HEro, HaXOJWUTh MPOIEHTHOE
OTHOIIIEHUE JBYX YUCEN, HAXOAUTH MPOIEHTHOE CHIXKCHHE WM MTPOIICHTHOE TTOBBINICHUE BEIMUNHBI;

! 3nech u anee — pacrio3HaBaTh KOHKPETHBIE IPUMEPhI OOLIUX MOHATHI 110 XapaKTePHbIM MPU3HAKAM, BHITIONHATH JCHCTBUS B
COOTBETCTBHUH C OIPEEIICHIEM U MMPOCTEHIITIMH CBOWCTBAMH MOHATHH, KOHKPETH3HPOBATH IPUMEpPaMH 00IIHe TOHATHS.
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® pelaTh HECTOKHBIC JJOTHYECKHE 3a/1a9l METOI0M PaCCyKICHUH.
B noBceHeBHOI KU3HM ¥ IPU U3YYEHHH APYTUX MPEIMETOB:
® BBIIBUTATh THUIOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYCHUSX MCKOMBIX BEJIIMYMH B 3aj]1a4ye
(menaTh MPUKUIKY)
Harasignasi reomeTpust
I'eomerpuueckne purypnbi
e OnmnepupoBarh Ha 0a30BOM YpOBHE MOHATHIMH: (puUrypa, TOYKa, OTPE30K, MpsiMasi, Iyd,
JIOMaHasi, YrojJ, MHOTOYTOJBbHHK, TPEYTOJIbHUK M YETHIPEXYTOJIbHHUK, MPSAMOYTOJBHHK W KBajpar,
OKPY)KHOCTb U KPYT, MPSMOYTOJIBHBIA Napajienenunea, Kyo, map. M3o00paxkars uzydaembie GUTYphI OT
PYKH M C TOMOIIBIO JIMHEUKH U TUPKYJIS.
B noBceqHeBHOI JKU3HM U MIPU U3YYEHUH JAPYTUX NPeIMETOB:
® pemaTh MPAKTUYECKUE 337a9 C MPUMEHEHUEM MPOCTEHIIINX CBOMCTB QUryp.
HN3mepeHus 1 BbIYMCIEHUS
® BBINOJHATH U3MEPEHUE JJIUH, PACCTOSHUM, BETMYUH YTIIOB, C MIOMOIILI0O HHCTPYMEHTOB JISI
U3MEPEHUM JIIUH U YIJIOB;
®  BBIYUCIIATH TUIOMIAAHN TPSIMOYTOJIBHUKOB.
B noBce1HeBHOI JKU3HU U NIPH U3YyYeHUH APYTUX MPeIMeTOB:
® BBIUMCITH PACCTOSHUS HAa MECTHOCTH B  CTAHJAPTHBIX  CUTYalUsAX, IUIOIIAIH
MPSIMOYTOJIbHAKOB;
®  BBINIOJHATH IPOCTEHUIIINE TTOCTPOSHUS U U3MEPECHHSI HA MECTHOCTH, HEOOXOMMBIC B peaIbHOM
JKH3HH.
HcTopusi MaTeMaTHKHU
® ONUCHIBATH OTACNIbHBIC BBIJAIOIIMECS PE3YNbTaThl, IMOJYyUYEHHBIE B XOJ€ Pa3BUTHS
MaTEMaTHKHU KaK HayKu;
® 3HATh MPUMEPHl MATEMAaTUYCCKUX OTKPHITHA W WX aBTOPOB, B CBSI3U C OTCYCCTBCHHOW H
BCEMUPHON UCTOPHUEH.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 5-6 Kiiaccax (1J1s1 o6ecrnevyeHusi BO3MOKHOCTH
YCIIEIIHOT0 NMPOAOJIKeHUs1 00Pa30BaHUA HA 0A30BOM M YI1y0JIEHHOM YPOBHSIX)
DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH
° Onepuposams® NOHAMUAMIL MHOICECHBO, XAPAKMEPUCIUKI MHOJICECmEa,
NeMeHmM MHOHCeCmeda, nycmoe, KOHeuHoe U OeCKOHeUHOe MHOMCeCm80, NOOMHOMICEeCmso,
NPUHAONEHCHOCTD,
° onpeoensims NPUHAONEHCHOCMb JIeMEeHMAd MHONCeCmay, 00beOUHeHU U
nepeceueHur0 MHOMCeCms,; 3a0asams MHONCECMB0 C NOMOWbI0 NEePeqUCieHUs: JIeMeHmO8,
CNI0BECHO20 ONUCAHUAL.
B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:
®  PACnO3HABAMb 102UHECKU HeKOPPEKMHbLE BbICKA3bIGAHUSL,
® CMpoUms Yenoyku yMo3aKaio4eHull Ha 0CHO8€e UCNOIb308AHUS NPABUTL IOCUKU.
Yucna
o  Onepupoeamsv NOHAMUAMU. HAMYPAILHOE YUCIO, MHONICECMBEO HAMYPAIbHLIX UUCel, yenoe
YUCTIO, MHOJCECMBO YenblX 4Yucel, OObIKHOBEHHAs Opobb, OecimuyHas Opodb, CMewlaHHoe YUCTO,
PAYUOHANbHOE  YUCTO, MHOMCECMBO PAYUOHAILHLIX — YUCEN, 2eOMempuyeckds UHmepnpemayus
HamypanibHulX, YenvlX, payuoOHAIbHbIX,
®  NOHUMAMb U OOBACHAMb CMBLCIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
®  GLINONHAMb GbLIYUCIEHUS, 6 MOM YUCle C UCHOAb308AHUEM NPUEMO8 PAYUOHATLHBIX
8bIYUCTIEHUL, 0OOCHOBLIBAMNb ANICOPUMMbL 8bINOIHEHUS OUICMBULL,
® ucnoav3oeamv npusHaxku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouszeederus
yycenl npu 8bINOJIHEHUU BLIYUCTIEHUL U peuleHUlU 3a0ad, 0O0CHOBbIBAMb NPUSHAKU OeNUMOCTIU;
®  GBINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCeN C 3A0AHHOU MOYHOCbIO;

2 351echb U j1ajiee — 3HATh ONpPEJIEICHHE IOHATHS, YMETh MOSCHATh IO CMBIC]I, YMETh MCIO0JIb30BaTh MOHATHE U €r0 CBOMCTBA IpU
MIPOBEJICHUH PACCYKIECHUMH, 10Ka3aTeIbCTB, PEIICHUH 33/1a4.
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®  YnopaoouU8amyb YUCIA, 3aNUCAHHBIE 8 8UOE ODLIKHOBEHHBIX U 0eCAMUUHBIX Opobell;
o naxooums HOJ/[ u HOK uucen u ucnonv3osamo ux npu pewleHuu 3a0d, .
® onepuposamv NOHAMUEM MOOYIb YUCILA, 2COMEMPUYECKA UHMEPRPemayus MOOYIs YUCA.
B noBceaHeBHOI :KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:
®  NpUMEHAMb NPAsUId NPUOIUICEHHBIX GbIYUCICHUL NPU peueHuy Npakmuyeckux 3a0ay u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;
®  GLINONIHAMb CPABHEHUE PE3YIbMAMO8 bIYUCICHUL NPU PeueHUU NPAKMUYeCKUx 3a0a, 8 mom
yucne nPUOIUINCEHHBIX BbIYUCTEHULL,
®  COCMAaBNAMb YUCTOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeleHUU NPAKMUYECKUX
3a0ay u 3a0a4 U3 Opy2ux y4eOHvlX npeoMemos.
YpaBHeHHsI M HEPABEHCTBA
e Onepupoéamv NOHAMUAMU: PABEHCMBO, UYUCIO0B0€ DPABEHCMBO, YPABHEHUe, KOpPeHb
VpasHeHus, peuieHue YyPagHeHUs, YUCI080€ HePaABeHCMEO.
CrarucTUKa U TeOpusi BEpPOSATHOCTE
e Onepuposéamv NOHAMUAMU: CMOAOUAMbIE U KPY208ble OUACPAMMbL, MAOIUYbl OAHHbIX,
cpeoHee apupmemuieckoe,
® u3BIEeKamv, UHpOpMaAYUI, NPEOCMABIEHHYI0 8 MADIUYAX, HA OUASPAMMAX,
® cocmasnsims mabauysl, CMpoums OUAcPaMMbl HA OCHOBE OAHHbIX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  u3BIEKAMb, UHMEPNPEemuposams U Hnpeodpas0evleams UHGOPMAYUIo, NPEeOCMAGIEHHYIO 6
mabnuyax u Ha OUAZPAMMAX, OMPANCAIOWYIO CEOUCMEA U XAPAKMEPUCMUKU DEalbHbIX NPOYECccos8 U
ABNEHU.
TexcToBBIE 3a7aYH
e Pewamv npocmvle U CILONHCHbIE 3A0aYlU PA3HBIX MUNOS, A MAKJKHCe 3A0a4u HNOBbIULEHHOU
mpyoHoCmu,
®  UCNONBL306AMb pA3HbIe KpamKue 3anuci Kak MOOeiu MeKCMO8 CIOJNCHbIX 3a0ay Ols
nOCMpOeHUst ROUCKOBOLL CXeMbl U PeuleHUst 3a0ay,
®  3HamMb U NPUMEHAMb 00a cnocoda NOUCKa peutenus 3a0ay (0m mpebosanus K yCio8uro U om
YC08Usl K mpebo8anuio);
®  M00enupoBams paccylicoeHusi NPu NOUCKe peuleHUs 3a0ay ¢ NOMOwbIO 2pagh-cxemvi,
o gvideNsimb IMansl peueHus 3a0a4u U cooeprHcanie Kaxrcoo2o Smana,
® UHMEPNPemupo8amy BbIYUCTUMENbHBIE PEe3YIbmamyvl 8 3a0aue, UCCiedo8ams NOLYYEeHHOe
peuierue 3a0ayu;
®  QHANU3UPOBAMb BCEBO3MOICHbIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL O8YX 00BEKMOo8 U
UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUINCEHUU (CKOPOCMb, 8peMs, PACCMOosHUe) Nnpu
peuweHuu 3a0ay Ha 08udceHue 08yX 00beKmMo8 KaK 6 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTIEHUSX,
®  UCCe008aMb BCEBO3MOJNCHbIE CUMYAYUU NPU PeuleHuu 3a0ai Ha O8UdCeHue No pexe,
PAcCMampusams pasHvle CUCHEeMbl OMcyYemd,
®  pewiamsv pazHooOpasHvle 3a0auu «HA YACUY,
® pewamsv U 000CHOBLIBAMb CBO€ peuleHUe 3a0ay (8blOensimb MAMeMamuieckyro 0CHO8Y) Ha
HAXoxcOeHue 4acmu Yucid u Yucida no e20 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLA OpoouU;
® 0Co3HA6amMv U O0OBACHAMb UOESHMUYHOCMb 3A0aY PA3HLIX MUNO08, CEA3bIEAIWUX MPU
geUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), BblOENsMb dMU BEIUYUHbL U OMHOUEHUS MEHCOY
HUMU, NPUMEHAMb UX NPU peueHuy 3a0ay, KOHCmMpYuposams coOCMEeHHble 3a0ayu YKA3AHHbIX MUNOS.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHHU JAPYTUX MPEIMETOB:
®  guidenamb Npu peueHuu 3a0ad Xapakmepucmuku paccMampusaemol 6 3aoaue Ccumyayuu,
OMIUYHBIE OM DPeanbHblX (me, Om KOMOpbIX abCmMpazuposanucs), KOHCMpyupo8ams HoO8ble CUMYAYUU C
VUemom 3Mmux Xapakxmepucmux, 8 YACMHOCMU, NPU DeuleHuu 3a0ay HA KOHYEHmpAayuu, y4umvléams
NJIOMHOCMb 8eujecmasa;
® pewamsb U KOHCMPYUPOBAMb 3a0A4U HA OCHOBE PACCMOMPEHUS DedlbHblX CUmyayui, 6
KOMOPbIX He mpehyemcs MOYHbLU GbIYUCTUMENbHBLU PEe3VIbmam,
®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCeMbl OMCYemd.
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HaruasaHast reomerpus
I'eomerpuueckue purypbi

o I3snexamv, uHmepnpemupo8amsv U Npeodpaz08vleams UHOOPMAYUID O 2eOMEeMPUYECKUX
guzypax, npedcmasieHHyI0 Ha Yepmencax,

®  uzoOpadicame usyuaemvle Gueypsvl Om pyKu U ¢ NOMOULIO KOMNLIOMEPHBIX UHCMPYMEHMOS.
N3mMepeHus U BLIYUCTIEHUS

o BLINONIHAMb — U3MEpeHUue  ONUH, PACCMOAHUL, GEIUYUH  Vello8, C  HOMOWDBIO
UHCIMPYMEHMO8 0151 USMEPEHUll ONUH U Y208,
o BLIYUCTAMY  NIOWAOU  NPAMOY20JIbHUKO8, KBAOpPAmos, 00beMbl NpAMOY20TbHbIX

napanieienunedos, Kyoos.
B noBceIHEeBHOI JKU3HHM M NIPH H3YYEHUH JAPYTUX MPEIMETOB:
o BbIUUCTSAMb PACCMOSHUS. HA MEeCMHOCMU 8 CMAHOAPMHbIX CUMYayusix, Nniowaou
VUACMKO8 NPAMOY2OTbHOU (POPMbL, 0OBEMbL KOMHAM,
. BLINOIHANb NPOCMeEUUUE NOCMPOCHUSL HA MECMHOCMU, He0OXOOUMbLE 8 PealbHOU HCUSHU,
o OYeHUBAMb Pazmepol PeaibHblX 00bEKMO8 OKPYACAIOUje20 Mupda.
HcTropust MaTeMaTUKHU
o Xapaxmepuzosams 6K1AO 6bIOAIOWUXCI MAMEMAMUKOS 8 DA3GUMUE MAMEMAMUKU U UHBLX
HayuHblX obaacmeil.

BorinyckHuk HayuyuTtes B 7-9 kiaccax (/151 MCNO0Jb30BAHUSA B OBCEIHEBHOM KU3HM U 00ecneYyeHus
BO3MOKHOCTH yCIECIIHOT0 NPOA0JIKeHHsI 00pa3oBaHusi HA 02a30BOM YPOBHeE)
DJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

o OnepupoBaTh Ha 6a30BOM YpOBHE® TIOHATHUAMH: MHOKECTBO, DJIEMEHT
MHOX€ECTBA, I0IMHOKECTBO, IPUHA/JIEKHOCTD;

. 3aJ1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

o HaxXo/AUTh IepecedyeHue, OObEIUHEHUE, IOJMHOXKECTBO B IPOCTEHIINX
CUTYalUsX;

o olepupoBaTh Ha 0a30BOM YypOBHE MOHATUSMU: OIPEICIICEHUE, aKCUOMA,
TEopeMa, J1I0Ka3aTelIbCTBO;

o IPUBOAUTH MPUMEPHl W KOHTPHIPUMEpPHI Ui IOATBEPXKACHUS CBOMX
BBICKA3bIBAaHUI.

B noBcenHeBHOI KU3HM U NIPU U3YYEHUU APYTUX NMPeIMETOB:
® UCNONB30BaTh TpaduuecKoe MPeICTaBICHUEe MHOKECTB AJIsl OMHMCAHUS PEabHBIX MPOIECCOB
U SIBJICHU, TIPH PEIICHUH 33724 JPYTUX Y4eOHBIX MPEIMETOB.
Yucaa
e OmnepupoBath Ha 0a30BOM YpOBHE TMOHATHUSAMHU: HATypajdbHOE YHUCIO, MEJI0e YHUCIIO,
OOBIKHOBEHHAsI POOb, JecITUYHAS IpOOb, CMEeIIaHHas JpoOb, pallMOHATBHOE YUCIO, apU(pMETHIECKHIA
KBaJPAaTHBIN KOPEHB;
® HCIIOJB30BATh CBOWCTBA UKCEN U MPABUIIA JEHCTBUM MPU BBHITOJIHEHUH BBIUYMCICHUH;
® WCIOJb30BATh MPU3HAKU JAETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIUKUCIECHUN U
pEIIeHUN HECIOXKHBIX 3a/1a4;
®  BBINOJHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUHU C MTPaBUJIAMU;
® OIEHUBATh 3HAYEHHUE KBA/IPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1IEJIOr0 YUCIA;
® pacno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIIBHBIE YHCIIA;
® CpaBHUBATh YHKCIA.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® OIIEHWBATH PE3YJIbTAThI BEIYMCICHUHN TIPH PEIICHUU IPAKTUICCKUX 3a]1a4;
®  BBINIOJHATH CPABHEHUE YHCEI B PEATHHBIX CUTYAITHSX;

3 351ech u asiee — paclo3HaBaTh KOHKPETHbIE IIPUMEPHI OOLINX TIOHATHIA 110 XapaKTEPHbIM IIPH3HAKAM, BBIIOJIHATh JICHCTBUS B
COOTBETCTBHUH C OIPEEIICHIEM U MMPOCTEHIITIMH CBOWCTBAMH MOHATHH, KOHKPETH3HPOBATH IPUMEpPaMH 00IIHe TOHATHS.
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® COCTaBJIATh YUCIIOBBIE BBIPAKEHUS NPU PELICHMM NPAKTHUUYECKUX 3a/Jad U 3ajad U3 APYrux

y4eOHBIX IPEMETOB.
To:xknecTBeHHbIE MPe0OpPa30BaAHUS

e BGbINONHATE HECIOXKHBIE IpPeoOpa3oBaHMsA JJI  BBIUMCIECHHUS 3HAYEHUH  YHMCIIOBBIX
BBIPAXEHUH, COAEpkKAIIUX CTEIEHU C HATYpaJbHBbIM I10KA3aTeJeM, CTEIIEHU C LIEJIbIM OTPULIATEIbHBIM
IIOKa3aTeNeM;

® BBHINOJHATH HECJIOXKHBIE TPEOOpPa3OBaHMs IENbIX BBIPAKCHUNA: PACKpBIBATh CKOOKH,
MPUBOANUTH OAOOHBIE CIaraeMbIe;

® UCMOJIb30BaTh (OPMYINBI COKPALCHHOIO YMHOXEHHUs (KBaapaT CyMMBbI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILLEHUS BBIYUCICHUIN 3HAaYECHUN BBHIPAKECHHUI;

® BBINOJIHATh HECIIOKHBIE MPE0Opa3oBaHUs IPOOHO-TMHEWHBIX BBIPRKEHUI M BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSAMH.

B noBcenHeBHOM KU3HM M NIPH U3YYEeHHHU APYTUX NPeIMETOB:

® [IOHMMATb CMBICJ 3aIIMCH YUCJIA B CTAHJAAPTHOM BH/E;

e onepupoBaTh Ha 6a30BOM YPOBHE NOHATUEM «CTAaHAAPTHAs 3alIUCh YHCIIaY.
YpaBHeHMsI M HEPABEHCTBA

e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATUSMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPAaBHEHHE,
KOpPEHb YPAaBHEHUS, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIIEHUE HEPABEHCTBA;

® IIPOBEPATH CIIPABEIJINBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEHHbBIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILIMECS K IMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SIBJISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);
pelath KBaJipaTHble ypaBHEHHS M0 (OopMyJie KOpHEW KBaIpaTHOI'O YPAaBHEHUS;
e 1300pa)xaTh PEUICHUs HEPABEHCTB U MX CHCTEM Ha YMCIOBOW MPSIMOA.
B noBcenHeBHOM KM3HM U NIPU U3Y4YE€HUHU APYTUX NMPeIMETOB:

® COCTaBJIATh U PELIaTh JMHEHWHBIE YPABHEHMs IPU PEIICHUHU 3a/1a4, BO3HUKAIOLIUX B JPYTUX

y4eOHBIX IpeaAMeTax.
DOYyHKIUH

e Haxoauts 3HaueHue QYHKIUH 110 3aJaHHOMY 3HAUEHUIO apIyMEHTa;

e HAXOQUTh 3HAUYEHHE AapryMeHTa II0 33aJaHHOMY 3HAueHHIO0 (YHKIMH B HECIOXHBIX
CUTYalUsIX;

® OIpEAEIATh MOJIOKEHNE TOUKH 10 €€ KOOpAWHATaM, KOOPAMHATHI TOYKHU IO €€ MOJIOKEHHIO
Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaxoIuTh OOJIACTH ONpPENEICHUs, MHOXECTBO 3HAYeHWH, HYyIM (yHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEKYTKHM BO3pacTaHUS U YObIBaHUS, HauOOJbIlIEe U HAaMEHbIIEEe
3Ha4YeHUs1 QyHKINY;

® CTPOUTH rpauK JMHEWHON QYyHKINY;

® TIpOBEpsTH, SIBISETCA JM JaHHBIM rpaduk rpapukoM 3agaHHON (GYHKUUM (JUHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATILHOCTH);

e OmnpenensaTh NpUOIMKEHHbIE 3HAYSCHHUS KOOPAWHAT TOUKU NepeceueHus rpadukoB GyHKLIUH;

e omnepupoBaTh Ha 0a30BOM YpOBHE NOHSTHUSIMM: IOCJIEI0BATENIbHOCTb, apu(pMeTHUecKast
nporpeccusi, reoMeTpuiecKas porpeccus;

e pelaTh 33Ja4d Ha MPOrPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJYUYEH HENOCPEICTBEHHBIM
noJicueToM 6e3 mpuMeHeHus: popmyil.

B noBceaHeBHO KU3HM ¥ NIPH M3YUYEHHHU APYTUX NPeIMETOB:

® CIIOJIb30BaTh Ipa)uKM peabHBIX MPOLIECCOB U 3aBUCUMOCTEH JUIsl ONpeIeNICHUsI X CBOWCTB
(HambonplIie W HaMMEHbIIME 3HAYEHUs, MPOMEXKYTKM BO3pacTaHWss W yObIBaHUs, 0O0JacTu
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

® CIIOJIb30BaTh CBOWCTBA JMHEHHOW (YHKIMHU U ee rpaduK MpH PELIeHUH 3a/1ad U3 IPYTux
y4eOHBIX TPEAMETOB.

CraTucTHKA M TeOpHs BEPOSATHOCTEH
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e limeTp mnpeacTaBIeHUE O CTATUCTUYECKMX XApaKTEPUCTHUKAX, BEPOSTHOCTH CIy4alHOTrO
COOBITHS, KOMOMHATOPHBIX 3a/1a4aXx;
e pemaTh MpocTedIine KOMOMHATOPHBIE 33JaYd METOJOM MpPSIMOTO M OpPraHW30BAaHHOIO
nepedopa;
® [IPE/CTAaBIIATH JaHHBIC B BUJIE TAONUII, TUarpaMM, rpa(ukos;
® uyyTaTh MHPOPMALIUIO, IPEICTABICHHYIO B BUIE TAaOIHIIbI, THarpaMMbl, rpaduka;
® ONpEeNsATh OCHOBHBIE CTATUCTUUYECKUE XapaKTEPUCTUKHU YUCIOBBIX HAOOPOB;
® OLEHMBATh BEPOSITHOCTb COOBITUS B MPOCTEHILINX CIIydasix;
® UMETh NPECTaBIECHUE O POJIU 3aKOHA OOJIBLIMX YUCEl B MACCOBBIX SIBJICHUSAX.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
® OILICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iiepedopa;
® HMETh MPE/ICTABICHUE O POJIU MPAKTHUECKHU IOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHH;
® CpaBHMBAaTh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, [TOJyUEHHBIE B IIPOLIECCE PEIICHUS
IIPUKIIQJHON 3a/1auu, U3yUEeHHUs PEATbHOTO SIBJICHMUS,
® OICHHUBATH BEPOSTHOCTh PEATBbHBIX COOBITHI U SBICHUH B HECIOKHBIX CUTYaLIUsAX.
TexcroBble 3axaun
e Pemarh HEC/I0)KHBIE CIO)KETHBIE 33/1a4M Pa3HbIX THUIIOB Ha Bce apuMEeTUUYECKHE JeHCTBUS;
® CTPOUTh MOJIENb YCIOBUS 3ajaud (B BHUJE TaOJMIIbI, CXEMbl, PUCYHKA WINH ypaBHEHHs), B
KOTOPOH J1aHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO MIOMCKA PEeILIeHHs 3a/1auu;
® OCYILECTBIATh CHOCOO NOWCKA pEUIeHMs 3a7aud, B KOTOPOM pacCyXJIEHHUE CTPOUTCS OT
yCJIOBUS K TpeOOBAaHUIO WIIK OT TPeOOBaHUS K YCIOBHIO;
® COCTaBJIATH IJIAH PELICHUS 33]auu;
®  BBIICIATH dTAllbl pEIICHUs 3a/1a4H;
® UHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJbTAaThl B 3ajadye, MCCIEA0BaTh IOJIYYEHHOE
pelleHue 3a1a4u;
e 3HATh pa3JInYMe CKOPOCTEH 00BEKTa B CTOAYEH BO/IE, MPOTUB TEUEHHS U TI0 TEUCHUIO PEKHU;
e pelaTh 3a/1a4M HAa HAXO0XIEHUE YacTH YMCIIa ¥ YUCIIa 110 ero YacTH;
e pelaTh 337a4M pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIKH, HA JABH)KEHHE), CBS3BIBAIOLINX TPU
BEJIMYMHBI, BBIIESATH 9TH BETMYMHBI U OTHOILIECHHS MEX]ly HUMH;
® HaXOAMTb MPOLEHT OT YHCIIA, YUCIIO [0 IPOLEHTY OT HETr0, HAXOAUTh IIPOLEHTHOE CHUKEHHE
WM MIPOLIEHTHOE MOBBIILICHUE BETUYNHBL;
® pElIaTh HECIOXKHBIE JIOTHYECKHE 3a/1a4l METOIOM PACCYKIECHUM.
B noBceaHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:
® BBIJBUIaTh TMIOTE3bl O BO3MOXKHBIX HPEIEIbHBIX 3HAYCHMSX HCKOMBIX B 3a/a4€ BEIHMYUH
(enaTh NPUKUAKY).
I'eomeTrpuueckue purypsoi
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSIMHU T€OMETPUUYECKHX DUTYP;
e U3BJIEKATh MHPOPMALMIO O TEOMETPUUYECKHX (UIypax, MPEICTaBICHHYI0 Ha uyepTexax B
SIBHOM BHJIE;
® [PUMEHATH JJIS pEUIeHMs 3aJlad TeoMeTpUuYecKrue (akThl, €CIM YCIOBHUSI UX MPUMEHEHHUS
3aJlaHbl B ABHOU (hopMme;
e pelaTh 3a/1a4M Ha HAXO0XJIEHUE FeOMETPUUECKUX BEIMYUH 110 00pa3laM WiH alropuT™Mam.
B noBcegHeBHOI :KM3HM M NIPU U3YYEHHUH JPYTHX NPeAMETOB:
® JUCIOJB30BaTh CBOMICTBA TIeOMETpUYECKHX (Uryp s pelleHuss THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTYalUsAX [TOBCEAHEBHOM KM3HM, 3a/1a4 IPAKTUYECKOTO COAEPIKAHUS.
OTHoOmIEeHHUs
e OrmnepupoBath Ha 0a30BOM YpOBHE IMOHSTHUSMHU: pPaBEHCTBO (GUTYp, paBHbIE (QUIYpHI,
PaBEHCTBO TPEYTrOJILHUKOB, MAapajUIeIbHOCTh MPSAMBIX, MEPIEHAMKYISIPHOCTh MPSMBIX, YIJIBI MEXITY
MPSIMBIMU, TIEPIIEHANKYJIISP, HAKIIOHHAS, TPOEKIIUS.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
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® HCIIOJIB30BAaTh OTHOIUCHMS Ui PELICHHs INPOCTEHINMX 3a1ad, BO3HUKAIOIIUX B PEAIBHOU
KU3HMU.
H3mepenus ¥ BbIYMCICHUSA
e BrINOIHATE U3MEpPEHUE AJIMH, PACCTOSHUM, BEIMYUH YIJIOB, C IIOMOLIbIO HHCTPYMEHTOB U1
U3MEPEHUM IIUH U YIJIOB;
® [pPUMEHATh (POpMyJIbl MEPUMETPa, MIOLIATU U 00BbEMa, MJIOLIAJU MOBEPXHOCTU OTENbHBIX
MHOT'OTPaHHHUKOB IPY BBIUUCIICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIOBUH;
e nmpumeHath Teopemy Iludaropa, 06a30Bble TPUTOHOMETPHUECKHUE COOTHOIICHUS IS
BBIYHCJICHUS IIMH, PACCTOSIHUY, IIOIAACH B IPOCTEHIINX CIIydasiX.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:
® BBIUUCIATH PACCTOSHUSA HA MECTHOCTH B CTaHJAPTHBIX CUTYyalUsAX, IJIOIAANA B IPOCTEHIINX
clly4yasix, IPUMEHSTh (POPMYJIbl B IPOCTEHIINX CUTYALUSIX B IIOBCEIHEBHON KU3HH.
I'eomeTpuyeckue NocTpoeHus
e 1I300paxarh TUMOBbIEC IUIOCKUE QUIYpbl U GUIYpPHl B IPOCTPAHCTBE OT PYKHU U C IOMOIIBIO
UHCTPYMEHTOB.
B noBcexHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPeIMETOB:
®  BBIIOJHATH IPOCTEHIINE IOCTPOSHUS HA MECTHOCTH, HEOOXOIMMBIE B pEalIbHON KU3HH.
I'eomeTrpuueckune npeodpa3oBaHus
e Ctpouts Gpurypy, CAMMETPUYHYIO JaHHOW (PUTYpE OTHOCUTEIHFHO OCH M TOUKH.
B noBceqHeBHOM KU3HHM U NPU U3YYCHUH APYIUX IPeIMETOB:
® pacrno3HaBaTh JIBUKEHUE OOBEKTOB B OKPY)KAIOLIEM MUDE;
® pacrno3HaBaThb CHMMETPUYHBIE (PUTYPBI B OKPY>KAIOILLIEM MUDE.
BekTopbI M KOOPAMHATHI HA IIJIOCKOCTH
e OmnepupoBarh Ha 0a30BOM YpPOBHE HOHATUSMH BEKTOp, CyMMa BEKTOPOB, IPOU3BEJCHUE
BEKTOPA Ha YHCJI0, KOOPAUHATHI Ha INIOCKOCTH;
® OmpenensiTh NPHOMMKEHHO KOOPAMHATHI TOYKH MO €€ H300paKEHWI0 Ha KOOPAMHATHON
IIJIOCKOCTH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
® HCIIOJIB30BAaTh BEKTOPBI JUISl PELICHHs MPOCTEHIIMX 3a4ad Ha OIPEACIICHHE CKOPOCTH
OTHOCHUTEJIBHOTO JBUKECHUS.
Hcropus MmaTeMaTUKHU
e OnuceiBaTh OTAEJIbHBIE BBIIAIOIIMECS PpE3YIbTaThl, IOJYYEHHBIE B XOJA€ Pa3BUTHS
MaTE€MaTHKU KaK HayKH;
e 3HAThb NPUMEPbl MATEMATUYECKUX OTKPBITMM M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOHN UCTOPHUEH;
e [IOHMMATh POJIb MATEMATHKH B pa3BuTHH Poccun.
MeToabl MaTEeMAaTHKH
e BriOupaTb NOIXOAAIMI  HM3y4EeHHBIH METOJ JUIsI  pELIeHHs U3YyYEHHBIX  THIIOB
MaTE€MaTHYECKUX 3a/1a4;
e [IIpuBonuts IpUMEPBl  MaTeMAaTHYECKUX  3aKOHOMEpPHOCTEHM B OKpYy’Karolen
JENUCTBUTEILHOCTH U IIPOU3BENACHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCA B 7-9 Ki1accax Ui o0ecnie4eHus BO3MOKHOCTH
YCIHEIIHOI'0 NMPOAOJIAKEHHsI 00pa30BaHUs HA 0230BOM M YIJIy0JICHHOM YPOBHSX
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMAaTHYEeCKOH JIOTUKH
. Onepuposamv” nousmusmu.: onpedenenue, meopemad, aKcuoMd, MHONICECTEO,
XapakxmepucmuKu MHONICECMEa, JIeMEHN MHONICeCmed, nycmoe, KOHeuHoe U OecKoHeuHoe
MHOHCECBO, NHOOMHOIACECMBO, NPUHAONEHCHOCb, BKII0UEHUE, PABEHCIEO MHOMCECTE,

4 311ech U j1asiee — 3HATH ONPEJIEIICHHE IOHATHS, YMETh MOSCHATh IO CMBIC]I, YMETh MCIO0JIb30BaTh MOHATHE U €r0 CBOMCTBA IpU
MIPOBEJICHUH PACCYKICHUH, 10Ka3aTeNIbCTB, PEIICHUH 3ajad.
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L4 M306pa9iCCZI’I’Ib MHOJMCecmea U OMHOWERUE MHOJHCeCnE C NnOMOouibio Kpyecoe

Diinepa;

° onpeoensimb NPUHAOIEHCHOCMb  dJIeMEHMA MHONCeCms8y, 00beOUHEeHUI0 U
nepeceueHuo MHOJICecms;

° 3a0a8amb MHONCECMBO C NOMOWDLIO NEPEeHUCTeHUS ITIeMEHMO8, CLOBECHO20
ONUCAHUS;

. onepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE, UCMUHHOCMb U JIOJCHOCHb

BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUU, ONepayuu HAO 6blCKA3bIGAHUAMU. U, UIU, He,
VCILOBHbIE BbICKA3LIBAHUS (UMNAUKAYULL),
o CMPOUMb BbICKA3LIBAHUSA, OMPUYAHUSL 8bICKA3bIGAHUIL.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:
®  CIMpoumb YenouKu YMO3aKIOYEHUN HA OCHOBE UCNONIb306AHUSL NPABUT IOSUKUL,
®  LUCNONBL306AMb MHOCECMBA, ONEPAYUU C MHONCECBAMU, UX 2padhuuecKoe npeocmagieHue
0151 ONUCAHUS PEANbHBIX NPOYECCO8 U SIGTIeHULL.
Yucaa
o  Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMB0O YEblX Yucel,
MHOJICECBO PAYUOHAILHLIX YUCEN, UPPAYUOHATbHOE HYUCLO, KB8AOPAMHbLU KOPEHb, MHOICECHBO
OelicmeumenbHblX Yucell, 2eoMempudeckds UHMepnpemayus HAmypaibHulX, YeavlX, PayuOHAIbHLIX,
OeticmeumenbHbIX Yuce,
®  NOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
®  GLINOIHAMb GLIYUCIEHUS, 6 MOM YUCIe C UCNONb30BAHUEM NPUEMO8 PAYUOHATbHBIX
B8bIYUCTICHUTL,
®  GLINOIHAMb OKPY2lleHUe PAYUOHATILHBIX YUCET C 3d0AHHOU MOYHOCIbIO,
®  CpasHuBamsb payuUOHAIbHbIE U UPPAYUOHATbHBLE YUCTA,
®  npeoCcmasiams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOL OpoOU
®  YNopA00uUUBAMb YUC/LA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,
o naxooums HOH u HOK uucen u ucnonvzosamo ux npu peuwieHuu 3a0ad.
B noBceHeBHO KU3HM U IPH U3YYEHUH APYTUX MPEIMETOB:
®  NPUMEHAMb NPAsUAd NPUOIUICEHHBIX GbIYUCICHUL NPU PeueHuy Npakmuyeckux 3a0ay u
peuteHul 3a0ay Opy2ux yueOHblX npeoMemos;
®  GLINONIHAMb CPABGHEHUE PE3YIbMAMO8 bIYUCICHUL NPU PEUEeHUU NPAKMUYECKUX 3a0at, 8 mom
yucne nPUOIUINCEHHBIX GbIYUCTCHULL,
® CcoCcmasnAmy U OYEHUBAMb YUCIOBblEe BbIPANCEHUS NPU DeuleHUU NPaKmudeckux 3aoay u
3a0a4 uz opyaux y4eOHuLX Npeomemos,
®  3aNUCHIBAMb U OKPY2ISMb YUCTIO8blE 3HAUCHUSl PEAIbHBIX GEUYUH C UCHOTIb30BAHUEM PA3HBIX
cucmem usmepeHusl.
ToxnecTBeHHbIE IPe0Opa3oBaAHUA
o  Onepuposamv NOHAMUSAMU CMENEHU C HAMYPATbHbLIM NOKA3AMenemM, CMEeNneHu ¢ Yeablm
OmpUYamenbHblM NOKA3amenem,
®  GLINOIHAMb NPEoOPA308AHUS YENbIX BbIPANCEHUI: OelCmBUs ¢ OOHOYLEHAMU (CllodceHue,
BbIUUMAHUE, YMHONCEHUE), OUCMBUSL C MHO2OUNeHAMU (CNIOJCEHIUe, BblYUMAHUe, YMHONCEHUE),
®  GLINONHAMb PA3NONCEHUE MHOSOYNEHO8 HA MHOMICUMENU OOHUM U3 CNOCOO08: BbIHECEHUE 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYTL COKPAUWEHHO20 YMHONCEHUS,
e gblOeNAIMb K8AOPAM CYMMbL U PA3HOCIU OOHOUNEHO8,
®  PACKIAObIBAMb HA MHOMCUMENU KEAOPAMHBIL  MPEXUieH;
®  GLINOIHAMbL  NPeobpA308anus  GbIPANCEHUN,  COO0EPIHCAWUX  CMeneHu ¢ YeaviMu
ompuyamenbHeIMU NOKA3AMENAMU, NEPEXOOUmsb Om 3anUc 6 8ude CmeneHu ¢ YeaviM OmpuyamenbHbim
noxazamesnem K 3anuct 8 guoe opoou,
®  GLINOIHAMb NPeobpas08anus OpPOOHO-PAYUOHATLHBIX BbIPANCEHULl: COKpaweHue Opooell,
npugedenue anecedpaudeckux Opodeil K oOwemy 3HAMeHameno, CILONCeHUe, YMHOMCeHue, OelleHue
aneebpaudeckux opobeti, 8036edeHue aneebpauieckol 0poou 8 HAaMypPaIbHYI0 U Yeryo OMpUyamenlbHyo
cmeneHby,
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®  GLINOIHAMb NPEoOPA308AHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,
® gulOenamb Keaopam CYMMbl U PA3HOCMU OB8VYIEHA 6 BbIPANCEHUSAX, COOEPHCAUJUX
K6aopammbvie KOPHU,
®  GLINOHAMb NPEeoOPA308AHUS BBIPANCEHUL, COOEPAHCAUIUX MOOYTb.
B noBceaHeBHOI )KM3HN M PU U3YYE€HHH IPYTHX MPEAMETOB:
®  GLINOIHAMb NPEoOPA308aHUA U OCUICBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPINMHOM 8UO0e;
®  GLINONHAMb NPEoOPA308aHUS ANCEOPAUUECKUX BbIPAJNCEHUNl NPU peueHul 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.
YpaBHeHUs] U HEPABEHCTBA
o  Onepuposamv NOHAMUSAMU: YPABHEHUE, HEPABEHCMBO, KOPEeHb YPABHEHUs, peuleHue
HEepPAaseHCcmea, PAGHOCUNbHbIE YPABHEHUs, 00acmb OnpeoeleHus YPasHeHUus (HEepABeHCmed, CUCHeMbl
VPABHEHUI UIU HEPABEHCMB);
® pewamsv JUHElHble YPAGHEHUs U YVPAGHEHUs, CB00UMble K JUHEUHbLIM C NOMOWDBIO
MONCOeCMBEeHHbIX NPeobpPa3068aHUlL,
® pewiamv KEaOpammuvie YPAGHEHUS U YPABHEHUS, C8OOUMbIe K KBAOPAMHBIM C NOMOUBIO
MOACOECMBEHHBIX NPEOOPA3Z0BAHULL,
® peuwamsv OPoOOHO-TUHElHbIE YPABGHEHUSL,

* pewamb npocmeniuiue UppayUoHatbHvle ypagHenus euoa | f (X) =a, \/ f (X) = \/ g (X) ;

®  pewamsv YpaeHeHUs Udd X' =a ;

® pewams YpasHeHusi CnocoOOM pa310HCEeHUs HA MHONCUMENU U 3AMeHbl NePeMEHHOU;

®  UCNnOIbL308aMb  MEmOoO UHMEPBAN08 OJisl peuleHus yYeavlx U OpOoOHO-PAYUOHANbHBIX
HEepagencme,

® pewiams TUHelHble YPABHEHUS U HEPABEHCMBA C NAPAMEempamu;

®  pewamsv HeCl0HCHble K8AOPAMHbIE YPAGHEHUsL C NAPAMEMPOM,

®  pewams HeCI0MCHbIEe CUCTNEMbL TUHEUHbIX YDAGHEHUL C NApaAMempamu;

® pewams HeCl0MCHbIE YPABHEHUs 8 YENbIX YUCTAX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® CoOCmMasnAms U peuams JUHeliHble U K8AOpamuble YPAaGHeHUs, YPAGHEHUS, K HUM C800AUUecs,
cucmemvl TUHEUHBIX YPABHEHU, Hepa8eHCME NPU peueHUul 3a0ay Opy2ux y4eOHvlx npeomemos,

®  GLINOIHAMb OYEHKY NPAasoOno0000OuUs pe3yibmamos, Noayuaemvlx npu peueruy ITUHeuHblx U
K8AOPAMHBIX YPAGHEHUU U CUCMeEM JIUHEUHbIX YPAGHEeHUll U HepageHcme Npu peueHuu 3a0ay opyux
VueOHbIX NpeoMemos;

®  guLIOUpPaAmMb COOMEEMCM8EYIoujUe YPasHeHUs, HepaGeHCmEa Ul UX cucmemvl O0Jisl COCMABIeHUs.
MamemMamuyecKol Mooeau 3a0aHHOL PealbHOl CUMYayuu Ul NPUKIAOHOU 3a0aqu,

®  yMemb UHMEPNPEMUposams NOLYYEHHbI NpU peuleHuUu YPAasHeHUus, HepaseHCcmed Uil
cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PealbHOl CUMYayuU Ul NPUKIAOHOU 3a0aiu.

DOyHKIUH

e  Onepuposamv NOHAMUAMU. HYHKYUOHANbHASL 3ABUCUMOCHb, (QYHKYUA, epagux ynkyuu,
Ccnocoowl 3a0anusi YYHKYUU, apeymenm u 3HadeHue QyHKyuu, 001acmov onpeoeneHust U MHOICECMBO
3HaueHuti QYHKYuu, HyIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (OYHKYUU,
YemHOCMb/HeYemHoCmb QYHKYUU,

® cmpoumv epagpuxu AUHElHOU, K8AOpamuuHou (YHKYUul, oOpamHol nponopYUOHAILHOCIU,
k :
@yukyuu 6uda: y=a+——, y =~/x,y=3Ix, y=|x|3
X+Db

® Ha npumepe KBAOPAMUYHOU (PYHKYUU, UCNOTBb308AMb Npeobpa3oeanus 2papuxa @yHKyuu
y=f(X) ona nocmpoenus epaguros gynkyui y — af (kx+b)+c;

®  COCMagNAmMb YpasHeHus. NPAMOU NO 3a0aAHHbIM YCI08UAM. NpOXoosaujeli yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUell Yepe3 OAHHYI0 MOYKY U NAPANLelbHOU OAHHOU NPSAMOU,

® uccnedosamov QYHKYUIO No ee epapuxy;
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®  HAXOOUMb MHOMCECMBO 3HAUEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU
K8AOpAmMu4HoU QyHKyuu,
® onepuposamv  NOHAMUAMU:  NOCIE008AMENLHOCMb,  ApUhMemuieckas  npocpeccus,
2eoMempuyecKas npoepeccusi;
®  pewiams 3404l HA APUPMEMUUECKYIO U 2eOMEMPUYECKVIO NPOSPECCUIO.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
® WITIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEalbHYI0 3A8UCUMOCHb ULU NPOYecc No Ux
XapakmepucmuKam,
®  UCNOAB306aMb CBOUCMEA U ePAPUK KEAOPAMUUHOU (DYHKYUU NPU peueHUuU 3a0ay u3 opyeux
VUEOHBIX NPEOMEMO8.
TekcToBbIe 3a1a4n
o Pewamv npocmvle u CIONCHbIE 3A0aYlU PA3HBIX MUNOS, A MAKJHCE 3A0a4U NOBbIULEHHOU
mpyoHocmu,
®  UCNONB306aAMb pA3Hble KpamKue 3aNnuci Kak MOoOeiu mMeKCMOo8 CIONCHbIX 3a0ay O
nOCMpoenUs NOUCKOBOU CXeMbl U peuleHus 3a0ay,
®  paziuyames MoOelb MeKCma u Mooelb peueHus 3a0adu, KOHCmpYyuposams K 0OHOU MOOelu
PeUeHUst HECTIONCHOU 3A0ayu pa3Hble MOOeaU MeKCma 3a0ayil;
®  3HAmMb U NPUMEHAMb 00a CnOCcoOA NOUCKA peulenus 3a0ay (0m mpedo8aHus K YCI08UI0 U OM
YC08Usl K mpebo8anuio);
®  M00enupoBams paccylicoeHusi Npu NOUCKe peuleHus 3a0ay ¢ NOMOwbIO 2pagh-cxemvi,
®  guI0enAmb IMANbl peueHus 3a0a4u U coO0epAHCanue Kaxrcoo2o Smand,
®  yuemb GbIOUPAMb ONMUMANLHBIL MEeMOoO peueHus 3a0adu U 0CO3HAB8AMb 6blOOp Memood,
paccmampusams pasiuitbie Memoobl, HAXOOUMb PA3Hble PeUleHUs 3a0ayU, eCid 603MONCHO,
®  gHaANU3UPOBAMb 3aMPYOHEHUs NPU peuleHul 3a0a4;
®  GLINONHAMb PA3IUUHbIE NPEOOPA306aHUs NPEOSIONCEHHOU 3A0adU, KOHCMPYUpOo8ams HOBble
3a0a4u U3 OAHHOI, 8 MOM YUcCie 0opamuule;
®  UHMEPNPemupo8amd GbIYUCIUMENbHBIE Pe3YIbmamyvl 8 3aaye, UCCAe008amMb NOJYYEeHHOe
peuierue 3a0ayu;
®  QHANUZUPOBAMb BCEBO3MOCHbIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX 00BEKMOo8 U
UBMeHeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUNMCEHUU (CKOPOCMb, 8peMs, pPAcCmosHue) npu
PpewenHuu 3a0ay Ha 08UdCeHUe 08YX 00BEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABTICHUSIX,
® UCCe008amb 8CEBO3MOJCHbIE CUMYAyUU NpU peuleHuu 3a0ai Ha O8udiceHue no pexe,
PaccmMampusams pasHvle CUCeMbl Omcyemad,
® pewamsv pazHoobpasHvie 3a0a4u «HA Yacmuy,
® pewamsv U 000CHOBLIBAMb CB0E PeUleHUe 3a0ay (BblOeNsMb MAMeMamu4ecKyio 0CHO8Y) Ha
HAX0MHCOEHUe 4acmu YUCid U YUcida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA Opoou;
® 0co3Haeamv U O0OBACHAML UOEHMUYHOCMb 3A0aY DA3HLIX MUNO0E, CEA3bIBAIOWUX MPU
seUYUHbL (Ha pabomy, HA NOKYNKU, HA O8UdICEeHUe), BblOeNAMb IMU GEIUUUHBL U OMHOWEHUS MEHCOY
HUMU, NPUMEHSIMb UX NPU PeuleHuy 3a0ai, KOHCMpYUposams cobCmeeHHble 3a0ay YKA3AHHbIX MUNnos;
®  grademb OCHOBHBIMU MEMOOAMU PeuleHUs 3a0ad Ha cMeCl, CNIAGbl, KOHYeHMpayuu,
® pewiamsv 3a0ay¥u HA NPOYEHMbl, 68 MOM YUCILe, CLONCHble NPOYEeHmMbl ¢ 0OO0CHOBAHUEM,
UCNONBL3YS PA3HBLE CNOCOObL;
®  pewams 102udecKue 3a0a4u pazHbIMU Cnocooamu, 6 mom ucie, ¢ 08yMs OJOKAMU U C mMpems
OnoKaAMU OAHHBIX C NOMOUWILIO MAOIUY,
® pewiamsv 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 8eposmMHOCMeEl HA OCHO8E UCNONb308AHUSA
U3YUEHHBIX MeMO008 U 0OO0CHOB8bIBAMb peuleHUe,
®  pewamsv HeCI0HCHbIE 3A0aYU N0 MAMEMAMUYECKOU CIMAmucmuKe,
® 061a0emv OCHOBHbIMU MEMOOAMU PeUeHUsi CIOHCEMHBbIX 3a0ay.  apughmemudeckui,
aneebpauveckuil, nepebop GaAPUAHMO8, 2eOMEeMPUYecKutl, 2paguueckuil, NPUMEHAMsb UX 6 HOBbIX N0
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSX.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPeIMETOB:
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®  gblOenAMb NPU peueHuU 3a0ay XapaKmepucmuku paccmampueaemol 6 sadaue cumyayuu,
OMIUYHBIE OM PedNbHblX (Mme, Om KOMOpbiX abCMpazupo8anucs), KOHCMPYUposams HOble CUMYAYUU C
VUemom IMux Xapakmepucmux, 8 YaACMHOCMU, NPpU peuleHuu 3a0ad Ha KOHYEeHmpayuu, y4umoléams
NJIOMHOCMYb 8eecmed;
® pewamsv U KOHCMPYUPOBAMb 3A0AyU HA OCHOBE PACCMOMPEHUs PealbHblX CUmyayuti, 8
KOMOpbIX He mpedyemcs MOYHbIl GbIUUCTIUMETbHBIL Pe3YIbman,
®  pewiams 3a0ayu HA O8UdCEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCHEMbL OMCYemd.
CTaTHCTHKA U TeOpHsi BEPOSITHOCTEI
e Onepuposamv noHamusaAMu: cmordyamvle U Kpy2o8ble OUaAzpammvl, madIuyvl OAHHLIX,
cpedHee apugmemuyeckoe, meouana, HauboIvbulee U HaumeHbulee 3HAYeHUs. 8bl00PKU, PA3MAX 8b100OPKU,
oucnepcusi U cCmaHoapmHoe OMKIOHeHUe, CIYYaAlHas USMEHUUBOCb,
® u3GIEKAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, cpAduKax;
® cocmasnAms mabauybsl, CMpoUms OUAPAMMbL U SPADUKU HA OCHOBE OAHHDIX,
® onepuposamv NOHAMUAMU. AKMOPUAN YUCIA, NEPECMAHOBKU U COYEMAHUs, MPeyeolbHUK
Ilackana,
®  NPUMEHAMb NPABULO NPOU3BEOEHUs NPU peuleHUU KOMOUHAMOPHBIX 340a4;
® onepuposamv  NOHAMUAMU:  CAVYAUHBIL  ONBIM,  CAVYAUHBIL  6bIOOP,  UCNbIMAHUE,
91eMeHmapHoe ciydainoe cobvimue (Ucxo0), Kiaccuyeckoe onpeoeieHue GeposimHOCHU CYYAUHO20
cobvimusl, onepayuy Hao CIYYAUHLIMU COOLIMUAMU,
® npedcmasnsims UHGoOpMayuio ¢ NOMOWbI0 Kpy2os Jiiepa;
® pewamsv 3a0a4u HA BLIYUCIEHUE GEPOAMHOCMU C NOOCYEMOM KOAUYeCmea GapUuaHmos c
NOMOUBIO KOMOUHAMOPUKUL.
B noBceHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
® u36IEKAMb, UHMEPNPEemuposams U npeobpas0evleams UHGOPpMAaAyUio, NPeoCMAasieHHyIo 8
mabauyax, Ha OUASPAMMAX, 2PAPUKAX, OMPANCAIOWYIO CEOUCMEA U XAPAKMEPUCUKU PealbHbIX
npoyeccos u sANeHul;
® onpederams CMAamMuUCMuyecKue Xapakxmepucmuku 6blOOpoK No Mabauyam, Ouazpammam,
epaguxam, bINOIHAMb CPAGHEHUE 8 3A8UCUMOCINU O YelU PeueHUs 3a0a4u;
®  OYeHUBAMb 8ePOSAMHOCHIb PEANbHbIX COObIMULL U SAGTIEHUI.
I'eomerpuueckue purypsi
e Onepuposamb NOHAMUAMU 2€0MEMPUYECKUX pusyp;
® u387eKame, UHMEPNPEemuposams U npeoobpaszosvleams UHQGOPMAYUI0 O 2e0MempudecKux
guzypax, npedcmagnieHHy0 Ha Yepmencax,
®  npuMeHAmb ceomempuyecKue akmel 018 peuleHus 3a0ay, 8 mom yucie, npeonoaazarouux
HEeCKONbKO Uia208 peueHusl;
*  dopmynuposams 8 nNpOCMeEUWUX CLYYASAX CBOUCMBA U NPUSHAKU pucyp;
®  00KA3blBAMb 2e0MempPUUECcKUe YIMBEePHCOCHUSL,
® gnademv  CmMAHOApmHOU  Klaccuguxayueu  NIOCKUX  Queyp  (mpey2oivbHuKo8 U
uemvlpexy20/ibHUKOB).
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  UCNONB306AMb CEOUCMBA 2eOMEMPUYECKUX Gueyp O peuleHus 3a0ay Npakmuiecko2o
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.
OTHOmEeHNus
e  Onepuposamv NOHAMUAMU. PABEHCMBO Queyp, pasHvle Quaypol, pA6EHCMBO MPEY2ONbHUKOS,
napanienbHoCmy NPAMbIX, NePNeHOUKVIAPHOCMb NPAMBIX, Velbl MeHCOY NPAMbIMU, NePReHOUKVIAD,
HAKJIOHHAS, NPOeKyust, noooobue gueyp, no0obHbie hucypsl, NOOOOHBIE MPEY2OTbHUKU,
e npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NPU peuteHuu
3a0ay;
®  Xapakxmepuzosams 83AUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCMEI.
B noBceiHeBHO¥ KU3HM ¥ TIPU U3YYEHHHU JAPYTUX MPEIMETOB:
®  UCNOIBL3068aAMb OMHOULEHUSL Ol peuleHUs] 3a0aY, 803HUKAIOUUX 8 PealbHOU HCUSHU.
N3mepeHus u BLIYMCTIEHHS
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e  Onepuposamv npedcmagieHuamu o OauHe, L1owaou, ooveme Kaxk geauyunamu. Ilpumenameo
meopemy [lughazopa, popmynvi nrowaou, obvema npu pewenuy MHO2OUIA208bIX 3A0ay, 8 KOMOPLIX He
6ce OaHHble NpPeOCmaslieHvl s6HO, a MmMpebylom BbIYUCIEeHUL, ONnepuposams 0Oolee WUPOKUM
KOIU4eCcmeom Gopmyn OIuHbl, NIOWAOU, 00beMd, BbIUUCIAMb XAPAKMEPUCMUKY KOMOUHayutl guayp
(oKkpysicHOCmeld U MHO20Y20bHUKOB)  8bIYUCIAMb PACCMOAHUSL  MeHcoy ueypamu, NpUMeHAmb
mpuzoHomempudeckue Gopmynvl 0isl GbIMUCIEHUL 8 DOJIee CLONCHBIX CAYUASX, NPOBOOUMb BbIYUCTICHUS
HAa OCHOBe PaBHOBEIUKOCMU U PABHOCOCMABIEHHOCHIU;

®  NPOBOOUMb NPOCMbIE BbIUUCTEHUS HA OOBEMHBIX MeNax,

® opmynuposams 3a0ayu Ha 8blYUCIEHUE ONIUH, NAOWAdel U 00beMO8 U Peuams Uux.

B noBceHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  1POBOOUMDb BLIYUCIEHUS HA MECIHOCTU;
®  npumMeHaAmsb OpMYIbl NPU BLIYUCTEHUAX 8 CMEJCHLIX YUeOHbIX npeomMemax, 8 OKpyicarouell
OelicmseumenbHOCmu.
I'eomeTpuyeckme MOCTPOEHUs
o /300pasicamsv ceomempuieckue Gueypsvl o meKCmosoMmy U CUMBOTbHOMY ONUCAHUIO;
®  CB0OOOHO ONEpuUPOBamMb YEPMENCHLIMU UHCMPYMEHMAMU 8 HECTIONCHBIX CLIYUASX,
®  GBLINOIHAMbL NOCMPOEHUS MPey2ONbHUKOS, NPUMEHAMb OMmOoelbHble Memoobl NOCMPOeHUl
YUpKyem u TUHEUKoU U nposooums npocmeuuiue Uccie008aHus Yucia peuweHu;
® u306padxcamev munosvie NIOCKue ueypvl U 0OveMHble meld ¢ NOMOUWBIO NPOCetUUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
®  BBINOIHAMb NPOCMeEliiUe NOCMPOEHUSL HA MECIHOCIU, He0OX00uMble 8 PealbHOU HCUSHIL,
®  OYeHUBAMb pazmepsl pedibHbIX 00BEKMO8 OKPYIHCAIOUe20 MUpa.
IIpeoOpa3zoBanusi
o Onepuposame noHsmuem OBUNCEHUSI U NPeodPA308aHusi No00OUs, 61a0emsv npuemamu
nocmpoenus Queyp ¢ UCHONbL308AHUEM OBUNCEHUL U NPe0OPA308AHULI NOO0OUS, NPUMEHAMb NOLYYEHHbLE
3HAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NPEOMEemax U 8 PeaibHbIX CUMYAYUSIX OKPY*CAoue2o Mupa,
® cmpoumv gueypy, no00OHYI0 OAHHOU, NOIBL30BAMBCS COUCEAMU NOOOOUS O] 0DOCHOBAHUSL
ceoticms pueyp,
®  NpUMEHAmMb CB0UCMBA O08UNCEHUUl OJisi NPOBedeHUss Npocmetiuiux 000CHOBAHULL CB0UCMS
pueyp.
B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:
®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NO00OUe Ol NOCMPOEHUU U GbIYUCTIEHU.
BekTopbI M KOOPAUHATHI HA TJIOCKOCTH
o Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3HOCb BEKMOPO8, NPOU3BEOeHUe BeKMOpAd HA
YUCTIO, V2Ol MedHcOy BeKMOpaAMU, CKANAPHOe NpoussedeHue 8eKmopos, KOOPOUHAMbl HA NIOCKOCMU,
KOOpOUHAMbL 6eKMOPA;
®  GbLINOIHAMb OelicmBus HAO GeKMOpamu (ClL0JiceHue, Gbluumarue, YMHOMNCeHUe HA 4YUCTo),
BLIYUCTIAMb CKANAPHOE NPOoUssedeHue, onpeoeisims 6 NPOCMenuux Cayuasx Y20l Mexcoy 8eKmopami,
8bINOIHAMb PA3NI0NCEHUE BEKMOPA HA COCMABNAIOWUE, NPUMEHAMb NONYYeHHble 3HAHUA 6 (husuke,
NOIb306aMbCL POPMYIOL BbIUUCTIEHUS PACCNOAHUSL MeHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNONIb3068aAMb YPABHEHUS (hucyp 01 peuleHus 3a0auy,
®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OJisl PeUleHUs. 2eOMEeMPUYECKUX 3a0ay HA BbIYUCTEHUE
OJlUH, V2Jl08.
B noBcexHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  UCNONBL306AMb NOHAMUS EKIMOPO8 U KOOPOUHAM Ol peulenus 3a0ad no gusuxe, ceoepaghuu
U Opyeum y4eOHbIM npeoMeman.
HcTropust MaTeMaTUKHU
o Xapaxmepuzosams 6KIAO 6bIOAIOWUXCA MAMEMAMUKOS 8 pPA36UMUE MAMEMAMUKU U UHBIX
Hay4HvIx odaracmeil;
®  NOHUMAamMb poib Mamemamuxu 8 pazeumuu Poccuu.
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MeToabl MATEMATUKH
o lcnonw3ysa usyueHHvle Memoovl, NPO8OOUMsb O0OKA3AMENbCMBO, 8bINOIHAMb ONPOBEPHCEHUE,
®  gbLIOUPaAmMb U3yUeHHble MemOoOobl U UX KOMOUHAYUY OJisl peuleHUs MamemMamudeckux 3a0ad;
® ucnovb3oeamv mMamemamuyecKue 3HAHUA OJisl ONUCAHUS 3aKOHOMEPHOCMeEl 8 OKpyicarouell
OelicmeumenbHOCmu U NPoU38e0eHUsX UCKYCCMed;
®  puUMeHAmb npocmeluiue NpocPaAMMHblE Cpeocmed U INeKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl NPU peuieHur Mamemamuideckux 3a0au.
BhinyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /sl YCIEHOT0 MPOI0JIzKeHUs
00pa3oBaHUs HA YIJIY0JI€eHHOM YPOBHe
DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTUKH
. CBOGOHO  OMEpHMPOBATH’  MOHATHUAMH:  MHOXKECTBO,  XapaKTEPHCTHKH
MHOKECTBA, JJEMEHT MHOXECTBA, IIyCTO€, KOHEYHOe U OECKOHEYHOE MHOXECTBO,
MOJMHOKECTBO, TMPUHAJJICKHOCTb, BKIIIOUEHHE, PABEHCTBO MHOXECTB, CIIOCOOBI 3aJjaHue

MHOY€ECTBA;
o 3aJjaBaTh MHOYKECTBA Pa3HBIMH CIIOCOOAMU;
o IIPOBEPSATH BBIINOJIHEHNE XapaKTEPUCTUUECKOTO CBOWCTBA MHOYKECTBA;
o CBOOOIHO OIIEPUPOBATh MOHITUSIMU: BBICKA3bIBAHUE, HCTUHHOCTD U JIOXKHOCTh

BBICKA3bIBaHUS, CJIOKHBIE W TMPOCThIC BBICKA3bIBAHUS, OTPHUIIAHUE BBICKA3bIBAaHUM;
UCTUHHOCTD U JIO)KHOCTb YTBEPKACHHS M €r0 OTPUIAHMS, ONEPalliy HaJ BBICKA3BIBAHUSMU:
Y, WIH, HE; YCIIOBHBIC BBHICKA3bIBAHUS (MMILTUKALINH );
. CTPOUTD BBICKA3bIBAHHUS C UCITOJIb30BAHUEM 3aKOHOB aJIr€OpPhl BHICKa3bIBAaHUH.
B noBceHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX MPEIMETOB:
® CTPOUTH PACCYXKJICHUSI HA OCHOBE UCIOJIb30BAHUS MTPABUJI JIOTHUKH,
® HCIIOJIb30BaTh MHOXKECTBA, ONEpaIlid C MHOYKECTBAMH, UX Tpaduueckoe MpeACTaBICHUE IS
OIMCaHUs PEaNbHBIX MPOIIECCOB U SIBJICHUIA, IPH PEIICHUH 33724 JPYTUX Y4eOHBIX MTPEIMETOB.
Yucaa
e (CB00OOIHO OMEpUPOBATh MOHATHIMH: HATYpaIbHOE YHMCIIO, MHOKECTBO HATYPAJIbHBIX YHCEN,
1I€JI0€ YUCIJIO, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAsS APOOb, NECATHYHAS IPOOb, CMEIIAHHOE YHCIIO,
palMoOHAIBHOE YMCII0, MHOYKECTBO PAIlMOHAIBHBIX YHCEI, UPPAIIMOHAIEHOE YHCIIO, KOPEHb CTEIEHH N,
JNEHUCTBUTEILHOE YHCJIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEI, TEOMETPUYECKas HMHTEPIpETalus
HaTypaJibHBIX, LIETBIX, PAIIHOHAILHBIX, IEHCTBUTEIBHBIX YHCEIT;
® TIOHMMATh U OOBSICHATH PA3HUILY MEKIY MO3UIIMOHHON U HETIO3UIIMOHHOW CHCTEMaMHU 3aUCH
YHCell;
® T[IEPEBOAUTH YHCIIA U3 OJHOM CUCTEMBI 3aIMUCH (CUCTEMBI CUMCIICHHUS) B IPYTYIO;
® JIOKa3bIBaTh W HMCIOJB30BaTh MPU3HAKK NETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsI u
MIPOM3BEICHUS YHCEN TIPU BBHITTOJTHEHUH BBIUMCICHUN U PEIICHUN 3a/1a4;
®  BBINOJHATH OKPYIJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JaHHON TOYHOCTBIO;
® CpaBHMBAThH JICHCTBUTENbHBIC YUCIIA Pa3HBIMU CIIOCOOAMH;
® VIOpAIOYMBATH YHWCIA, 3alUCAHHBIC B BUJE OOBIKHOBEHHOM W JECATUYHOM ApOoOH, UHCIIa,
3aMMCcaHHbIe C UCTIOIB30BAaHUEM apU(PMETHUECKOTO KBAIPATHOTO KOPHS, KOPHEH CTETeHH OOoJIbIle 2;
e naxoauth HOJI u HOK uucen pazupiMu crioco6amu U UCMIONB30BaTh UX MPU PEIICHUH 3a7a4;
® BBHIMOJHATH BHIUKCICHHUS W MPEOOpa3oBaHMs BBIPAKECHHM, COJACPKAIIUX JIEHCTBUTEIbHBIC
YHUCIIa, B TOM YHUCIIE KOPHU HATYPAJIbHBIX CTETICHEH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:
® BBHIMOJHATh U OOBSCHATH PE3yJIbTaThl CPABHEHHS PE3YyIbTATOB BHIUMCICHHUHN MPHU pPEUICHUH
MPAKTUYECKUX 3aJa4, B TOM UHWCJIE TMPUOIMKEHHBIX BBIYUCICHUH, HCIOIB3YsI Pa3HbIE CIIOCOOBI
CPaBHEHUM;

5 351ech U 1asiee — 3HATH ONpPEJIEIIEHHE IOHATHSA, 3HATh U YMETh JI0Ka3bIBaTh CBOMCTBA (PU3HAKH, ECIIM OHH €CTh) MOHSATHS,
XapaKTepU30BATh CBSI3U C APYTUMH ITOHATHUSAMHE, IPEACTABIII OJHO MOHATHE KaK YacTh IIEIOCTHOTO KOMITIIEKCa, MCIIOIB30BaTh
MIOHATHE W €0 CBOMCTBA MPH NMPOBEICHUHN PACCYKICHHUH, T0Ka3aTEeIbCTB, PEIICHNH 3a1a4.
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® 3aluChiBaTh, CpPaBHUBATb, OKPYIJIATh YWUCJIOBBIE JAHHBIE pEAIbHBIX BEIMYMH C
HCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBIATb M OLEHMBAaTh PAa3HBIMH CHOCOOAMHU YHCIIOBBIE BBIPAKEHUS IPU PEILICHUU
IPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JIPYTUX y4eOHbIX IPEAMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

e (CB00OOJHO ONEPUPOBATH MOHATHAMM CTEIIEHU C LEJIBIM U APOOHBIM I10Ka3aTeIIEM;

®  BBIIOJHATH JJOKA3aTEIbCTBO CBOMCTB CTENEHU C LEJIBIMU U IPOOHBIMH [10Ka3aTeIsIMH;

® OIEpUPOBAThH MOHATUSAMHU «OJHOUWIEH», «MHOTOWIEH», «KMHOTOWIEH C OAHOW MEpEMEHHOW,
«MHOTOWIEH C HECKOJBKUMH IEPEeMEHHBIMI», KOA(P(UIIMEHTH MHOTOWICHA, «CTaHJApTHAas 3aruch
MHOT'OYJIEHA», CTEIIEHb OJIHOWIECHA U MHOTOYJICHA;

e CBOOOAHO BJIANETh NpUEMaMM MPEOOpa3OBaHMsI IENBIX M JAPOOHO-PALMOHATBHBIX
BBIPAKCHU;

e BBIIOJHATh PA3JOXKEHUE MHOTOWIEHOB HAa MHOXMTEIM pa3HbIMU  crocobamu, ¢
HCIOJIb30BAaHUEM KOMOMHAIMI pa3InYHbIX IIPUEMOB;

® HUCMOJNB30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera, ans moucka KopHen
KBaJpPaTHOrO TpeXwIieHa W U1 pPEUIeHUs 3a4ad, B TOM YHCIE 33Jad C I[apaMeTpaMu Ha OCHOBE
KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJIHATH JI€JIEHUE MHOTOYJIEHAa HA MHOTOYJIEH C OCTaTKOM;

® JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEU CTENEHH N;

e BBIIOJHATH NIPe0oOpa30BaHUS BBIPAXKEHUH, COlEpKAIUX KBAapaTHbIe KOPHHU, KOPHHU CTEIIEHU
n;

e CBOOOJHO ONEPUPOBaTH MOHATHUSAMHU  «TOXKIECTBO», «TOXAECTBO Ha MHOXECTBEY,
«TOXKIAECTBEHHOE TPe0Opa3oBaHUE»;

J k)‘ — .k
o x =X
e  BLINOJIHATH Pa3IMYHbIC IPEOOPA30BAHMS BEIPAKEHHUI, COAEPKAIUX MOI[yJ'II/I.(

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
e  BBIIOJHATH MNpeoOpa3oBaHUsi U JEHUCTBUS C OYKBEHHBIMH BBIPQXEHHUSIMHU, YHCIIOBBIC
KOX(QPHUIHMEHTH KOTOPHIX 3aIMCAHBI B CTAHJAPTHOM BHUJIE;
®  BBINOJHATH IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAKEHUN MIPU PEILICHUH 3a/1a4 APYIUX y4eOHbIX
IIPEIMETOB;
®  BBINOJHATH MPOBEPKY MPaBIONOAOOMS (GHU3MUECKUX M XUMHUYECKHX (OPMYJIT Ha OCHOBE
CpPaBHEHHUs Pa3MEPHOCTEN U BAJIEHTHOCTEN.
YpaBHeHus1 1 HepaBeHCTBA
e (CB00OOJHO ONEpUPOBaTh MOHATUSAMH: YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPAaBHEHHS U
HEPABEHCTBA, YPABHEHUE, SBIIAIOILEECS CIEACTBUEM IPYroro ypaBHEHMs, ypPaBHEHUS, pABHOCWIBHBIE Ha
MHO>KECTBE, paBHOCWJIbHbIE TPe00pa30oBaHMs ypaBHEHMUI;
e pelaTh pa3Hble BHUJbl YPAaBHEHUN M HEPABEHCTB M MX CHCTEM, B TOM YHCIIE HEKOTODbIE
ypaBHeHUs 3 U 4 cTeneHel, ApoOHO-pallOHaIbHbIE U UPPALMOHAJIBHBIE,
e 3HaTh TeopeMy Buera sl ypaBHEHUH CTEIIEHH BBILIE BTOPOMH;
® TIOHMMATbh CMBICI TEOPEM O PAaBHOCHIIbHBIX U HEPAaBHOCWIBHBIX ITPEO0Pa30BaHUAX YpaBHEHUM
U YMETh UX JI0Ka3bIBaTh;
e BJAJETh Pa3HBIMU METOJAMM PEIICHUS YypPaBHEHUM, HEPAaBEHCTB M HUX CHUCTEM, YMETb
BbIOMpATh METOJ pelIeHNs U 000CHOBBIBATh CBOW BHIOOD;
® CIIOJIb30BaThb METOJl WHTEpPBAIOB JJIsi DPELICHHS HEPaBeHCTB, B TOM 4YHCIE JApPOOHO-
palMOHATBHBIX U BKJIIOYAIOIIMX B €01 MppallMOHAIbHBIE BRIPAKEHUS;
e pemarh anredpandyeckue ypaBHEHUS M HEPAaBEHCTBA U HMX CHUCTEMBl C MapaMeTpaMu
anredpanveckuM U rpapuuecKuM MeToJamMu;
e BJAJETh Pa3HBIMU METOJAMH J10KA3aTEIbCTBA HEPABEHCTB;
e pelaTh YPaBHEHMs B LIETBIX YNCIAX;
e 1300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3ajlaBaéMble YPaBHEHUSIMH, HEPAaBEHCTBAMU MU HX
CHUCTEMaMH.
B noBceaHeBHO KU3HM M NIPH M3YYEHHHU APYTUX NPeIMeTOB:
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® COCTaBJATH M PEIIaTh YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI MPH PEIICHUU 3a7ad JAPYTUX
y4eOHBIX MIPEMETOB;
® BBINOJHATH OLEHKY MPaBAONoa00Us pe3ylbTaToB, MOTYYaeMbIX MPU PEIICHUU PA3IHUUYHBIX
YpaBHEHUIA, HEPABEHCTB U UX CUCTEM IPU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;
® COCTaBJIATH M pelIaTh YPaBHEHUS U HEPABCHCTBA C TTapaMETPaMHU MPU PEUICHUH 3a/1a4 APYTUX
Y4eOHBIX MIPEIMETOB;
® COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, OMHUCHIBAIOIINE PEATBHYIO CUTYAIHIO
WM IPUKJIAIHYIO 33729y, HHTEPIPETUPOBAThH TOTYUCHHBIC PE3yIbTATHI.
DOyHKIUN
e (CBOOOTHO oOmEpUpPOBaTH MOHATHSAMH: 33aBHCHMOCTh, (YHKIIMOHAIbHAS 3aBUCHMOCTD,
3aBHCHMAasi M HE3aBUCUMAs TIepeMeHHbIC, PYHKIIHS, CIOCOObI 3a1anus (PyHKIUU, apryMEHT U 3HAYCHHE
¢byHKIIMM, 00NacTh ONpPENENICHUS M MHOXECTBO 3HaueHUs (PYHKUUU, HYTU (QYHKUUU, TPOMEKYTKU
3HAKONIOCTOSIHCTBA, ~ MOHOTOHHOCTh  ()YHKIMH, HawOoyblliee W  HAaWMCHbBIEE  3HAYCHUS,
YETHOCTH/HEYCTHOCTh  (PYHKIUH, NEPUOIUYHOCTh GYHKIMH, Tpaduk QGYHKIUHA, BEpTUKAIbHAS,
TOPU30HTANIbHAS, HAKIIOHHAS aCUMIITOTHI; TpaK 3aBUCUMOCTH, HE SBIISIOMICHCS (yHKITUCH,
e crpouTh rpaduku PyHKIUI: TUHEHHON, KBaIpaTUIHOM, TPOOHO-TMHEHHOM, CTETICHHOW MpHU
PasHbIX 3HAYCHUSX [IOKA3ATENS CTENEHH, y =|x|;

® WCIOJIB30BaTh Npeobdpa3oBaHus rpaduka QYHKUUH y — f (x) IS [OCTPOCHUS IPapuKoB
GyHKumMi y = af (kx+b)+c;
® aHaNM3MPOBATH CBOWCTBA (PYHKIMI U BUA rpaduKa B 3aBUCUMOCTH OT ITapaMETPOB;

L4 CBO6OI[H0 OIICPHUPOBATH INOHATHUAMMN: noCICa0BaTCIbHOCTD, OrpaHN4YCHHAA
moCJICAO0BATCIIbHOCTE, MOHOTOHHO BO3pacTaromias (y'6bIBaIOH_[a${) IIOCJIICAOBATCIIbHOCTL, IIPCACIT
IIoCJIICJOBATCIbHOCTH, apI/I(bMeTI/I‘IeCKaH Imporpeccus, reoMeTpHUICCKasa Imporpeccus,

XapaKTePUCTHYECKOE CBOUCTBO apu(hMETHUECKOH (TEOMETPUYECKON ) MPOTPECCHH;

® CIIOJIb30BaTh METOJl MAaTeMaTH4eCKOM HMHIYKUMM Ul BbIBOJA (OpMYJ, J0Ka3aTesIbCTBa
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeJIMMOCTb;

® 1CCIEI0BATh MOCIIE0BATEIBHOCTH, 33/1aHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 3314 HA apU(PMETUUYECKYIO U T€OMETPUYECKYIO IPOTPECCUH.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® KOHCTPYMpOBaTb M HCCIEIOBAaTh (PYHKIIMH, COOTBETCTBYIOIIME pEAJbHBIM IIpoleccam H
SIBJIIGHUSIM, HTHTEPIIPETUPOBATD MTOJIyYE€HHBIE PE3YJIbTAaThl B COOTBETCTBUHU CO CIIEU(UKON UCCIIETyEMOTO
IpoLecca Wi sIBJICHUS;

® JCIOJB30BaTh TpaMKU 3aBUCUMOCTEH JIIsl HCCIIEJ0BAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHMIA;

® KOHCTPYMpOBAThb M UCCIIEJOBATh (YHKIIMU MPU PELIEHUH 3a7ad IpYrUX y4eOHBIX IPEAMETOB,
MHTEPIPETUPOBATH MOJTYYEHHbIE PE3YJIbTAThl B COOTBETCTBUHU CO crieln(UKON yueOHOro npeamera.

CTaTnCcTHKA M TEOpHS BEPOSAITHOCTEH

e (CB0OOOJHO oOINEpUPOBaTH MOHATHSMH: CTOJOYaThle M KPYrOBbIE JUArpamMmbl, TaOJINIIbI
JAHHBIX, CpeJHee apupMeTHIecKoe, MeIuaHa, Haubobllee 1 HauMEHbIIIee 3HAUYeHHUs BBIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYMBOCTb;

e BbIOMpaTh HauOojee YIOOHBIH cHoco0 mpeacTaBIeHUs HHPOpPMAIUK, aJleKBaTHBIA ee
CBOMCTBAM U LIEJISIM aHAJIN3a;

® BBIUUCIIATH YUCIOBbIE XapaKTEPUCTHUKU BEIOOPKH;

e CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: (aKTOpUan 4YHCla, I[EPECTAHOBKH, COYETAaHUS W
pa3melenus, TpeyronbHuk [lackans;

e CBOOOJHO ONEPUPOBATH TMOHATUAMHU: CIYYaWHBIH OIBIT, CIy4yalHBI BHIOOp, HCHBITAHHUE,
3JIEMEHTApHOE ciy4aiiHoe coObITHE (MCXOM), KJIACCHYECKOE ONpe/eieHHUE BEPOSITHOCTHU CIY4alHOTO
COOBITHS, OTIEpAIIUH HAJl CTy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOpPHBIE (POPMYIIBI;

e CBOOOJHO ONEPUPOBATH TMOHATUAMHU: CIYYaWHBIA OIBIT, CIy4alHBI BHIOOp, HCHBITAHHUE,
3JIEMEHTApHOE ciy4aiiHoe coObITHE (MCXOM), KJIACCHYECKOe ONpeAeieHHE BEPOSTHOCTH CIIy4aifHOro
COOBITHS, OTIEpAIIUH HAJl CIIy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOpPHBIE (POPMYIIBI;

® 3HATh IPUMEPHI CIIYYalHbBIX BEIUYHH, U BBIUUCIIATH UX CTATUCTUUYECKUE XapaKTEPUCTHUKHY;
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® HCIOJIB30BaTh (POPMYIIbI KOMOWHATOPUKH MIPH PELICHUH KOMOMHATOPHBIX 3a/1a4;
e pemiaTh 33/1a4M HA BHIYMCIICHUE BEPOSITHOCTU B TOM YHUCIIE C UCIOIB30BAHUEM (OPMYIL.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYTHX MpPeAMeTOB:

® [IpPE/ACTaBIATh MH(YOPMALMIO O PEeabHBIX MPOLECCAX U SBJICHUSAX CIOCOOOM, aJeKBaTHBIM €€
CBOWCTBAM U LI€JIM MCCIIEIOBAHNUS;

® aHaNM3MPOBATh U CPABHMBATH CTATHCTUYECKHUE XAPAKTEPUCTHKU BBIOOPOK, MOIYYEHHBIX B
Ipolecce pelieHus NMPUKIAAHON 3a/aun, U3Y4EHUsl peallbHOro SIBIECHUS, PELICHMs 3aJaud U3 APYrux
y4eOHBIX TIPEIMETOB;

® OLEHMBATh BEPOSITHOCTh PEAJIbHBIX COOBITUI U ABICHUHN B pa3IMUHBIX CUTYaLUsIX.

TekcToBBIC 3aa4M

e Pemarb NpocThie U CIOXKHBIE 33J]auM, a TAKXKE 3aJ1a4d MOBBIIICHHON TPYIHOCTU U BBIJICIATH
UX MaTeMaTHYECKYIO OCHOBY;

® pacro3HaBaTh pa3Hble BUJIbI U THUIIbI 3a/1a4;

® CIIOJIb30BaTh DPa3HbIe KpaTKUE 3allMCU KaK MOJEIM TEKCTOB CIIOKHBIX 3aJad W 3ahady
MOBBIIIEHHONW CJOXHOCTH JUIsl IOCTPOEHMs IIOMCKOBOM CXE€Mbl M peIIeHus 3ajgad, BBIOMpATh
ONITUMAJIBHYIO JIJISl pACCMAaTPUBAEMOM B 3aj[aue CUTYalluu MOJEIh TEKCTa 3a/1a4H;

e pasnuuaTh MOJAEIb TEKCTAa M MOJAEIb PEIICHUs 3a/Ja4yd, KOHCTPYHUPOBaThb K OJHOM MOJEIu
peLeHMsI CI0KHBIX 337a4 pa3Hble MOJIENIU TEKCTa 3a/1a4H;

® 3HATh U NPUMEHATH TPU ClIOcOOa MOUCKa pelieHus 3a1ad (OT TpeOOBaHMs K YCIOBUIO U OT
yCIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBI);

® MOJETHPOBATH PACCYNKACHUS IPH MOUCKE PEIICHHS 3a/1a4 C IIOMOUIBIO rpad-CXeMBI;

® BBIACIATH JTAIbl PEIICHUS 3a/1a41 U CO/IepP)KaHUe KaKI0To Tana;

e yMeTh BBIOMpAaTh ONTHMAIBHBIA METOJA pEUICHHs 33Ja4l U OCO3HABAaTh BBIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOIUTH Pa3HbIE PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;

® aHaIM3MPOBATH 3aTPYIHEHU NP PELICHUHU 3a7ay;

e BBIIOJHATH pa3jIMYHbIC MPeoOpa3oBaHUs NPEUIOKEHHOM 3a/1a4M, KOHCTPYHUpPOBAaTbh HOBBIE
3aJjauu U3 JaHHOM, B TOM 4Mcje 0OpaTHBIE;

® HHTEPIPETHPOBATh BBIYMCIUTEIBHBIE PE3YNbTaThl B 3aJade, HCCIENOBATh IOJIy4eHHOE
peleHue 3aauy;

® W3MEHATH YCJIOBHE 3a7ad (KOJMYECTBEHHBIC WM KAYEeCTBCHHBIC JAHHBIC), MCCIICAOBAThH
M3MEHEHHOE MPeoOpa30BaHHOE;

® AHaIM3MPOBATh BCEBO3MOXHBIC CHUTYallMd B3aUMHOIO DACIIOJIOKEHHS JIBYyX OOBEKTOB M
U3MEHEHHE HUX XapaKTepPUCTHK IPU COBMECTHOM JBHXKEHHM (CKOPOCTb, BpEMS, PAcCTOSHHE) NpU
peleHNH 3a/1a4 Ha JIBUKCHUE JBYX OOBEKTOB KaK B OJTHOM, TaK U B IIPOTHUBOIIOJIOKHBIX HAIIPABJICHUSX,
KOHCTPYUPOBAaTh HOBBIE CUTYallMU HA OCHOBE U3MEHEHMsI YCIOBHM 3a/1auu MpH IBUKEHUH 110 PEKE;

® HCCIIENOBAaTh BCEBO3MOXKHBIE CHUTYAIlMM MPH pPEIICHWHM 3a7ad Ha JIBI)KEHHE 110 peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA;

e peraTh pa3HOOOpa3HbIE 33aYM «HA YaCTH»;

e pemarh U 00OOCHOBBIBaTH CBOE peIIEHHE 3ajau (BBLAEIATH MaTEeMaTHYECKyI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClia U YHcia [0 €ro YacTH Ha OCHOBE KOHKPETHOTI'O CMbICIIA IpO0H;

® OOBACHATH UIACHTHYHOCTH 3a7[ad PAa3HBIX THUIIOB, CBS3BIBAIOIINX TPU BEIMYHHEI (Ha padory,
Ha MOKYIIKH, Ha JBM)KEHHE), BBIACIATh STH BEIMYMHBI U OTHOILEHHS MEXJIY HUMM, IPUMEHSITh UX NPU
peleHNH 33124, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX TUIIOB;

e BIAJCTh OCHOBHBIMH METOJIaMH pEUICHHS 33Jad Ha CMECH, CIUIaBbl, KOHIICHTPAIIWH,
MCMOJIb30BATh UX B HOBBIX CUTYAIUAX MO OTHOIIEHHIO K U3YYEHHBIM B TIpoliecce 00ydeHus;

e pemaTh 3aJauyd Ha TMPOIEHTHl, B TOM YHCJE, CIOXXHBIE IPOLEHTHl C OOOCHOBaHHWEM,
WCIIONB3Ys pa3HbIE CIIOCOOBI;

e pemaTh JOTMYECKHe 3a/1a4M pa3HbIMU CIIoco0aMu, B TOM YHCIIe, ¢ IByMs OJIOKaMH U C TpeMs
0JI0KaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

e pemaTh 33Ja4M MO0 KOMOWMHATOPWUKE W TEOPUH BEPOSITHOCTEH HAa OCHOBE HCIIOJIb30BaHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBATH PEIICHNE;

e pelaTh HECIOXKHbIE 33]]a4l TI0 MAaTEeMaTHUECKON CTaTUCTHKE;
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e OBJaJeTh OCHOBHBIMH METOJAaMM pEUICHUS CIOKETHBIX 3a7ad:  apUPMETUUYECKUH,
anreOpandeckuii, nepedop BapHAHTOB, T€OMETPUUYECKHUM, TpadUUecKuil, MPUMEHATh UX B HOBBIX II0
CPaBHEHMIO C U3YUYEHHBIMH CUTYaIUSX.

B noBcegHeBHOIi ;KM3HM M NPU U3YYeHHH APYTHX NpPeEAMETOB:

e KOHCTPYMpPOBAaThb HOBbIE JUI1 JAHHOM 3aJaud 3aJayHble CUTYallMM C Y4YETOM peallbHbIX
XapaKTepUCTHUK, B YACTHOCTHU, IPU PELICHUHN 33]a4 HAa KOHLIEHTPALlUH, YYUThIBATh IUIOTHOCTh BEILLECTBA;
pemarb U KOHCTPYMPOBATh 33/ladd HA OCHOBE PACCMOTPEHHUS PEAJTbHBIX CHUTYallMid, B KOTOPBIX He
TpeOyeTcsi TOUHBIA BEIYMCIUTENbHBIA PE3YJIbTAaT;

e pemiaTh 33/1a4M HA IBHKEHHUE TI0 PEKEe, pacCCMaTpHUBast pa3HbIE CUCTEMbI OTCUETA;

® KOHCTPYHMPOBATH 33JJaYHbIC CUTYallUH, MIPUOIMKEHHBIE K peabHON 1eHCTBUTEILHOCTH.

I'eomerpuueckue purypnbi

e (CB00OAHO OmEepUpPOBATH T'€OMETPHUECKUMH MOHATUSAMHU IPH PEUICHWU 3a/a4 U IMPOBEICHHUU
MaTeMaTHYECKUX PaCCYKICHUIA;

®  CaMOCTOATENIBHO (POPMYJIMPOBATh ONPEIEICHHUsS] TEOMETPUUECKUX (UTyp, BBIABUraTh I'MIIOTE3bI
O HOBBIX CBOICTBAxX M MpHU3HAKaX FeOMETPUYECKUX (UIyp U 0OOCHOBBIBATH MIIM ONPOBEPraTh X, 0000IIATH
WIA KOHKPETHU3UPOBATh pPE3yJibTaThl HAa HOBBIC KIACCHl (UTYp, NMPOBOAUTH B HECIOXKHBIX CIIydasx
Kjaccuukanuio GUryp mo pa3aIuuyHbIM OCHOBaHUAM;

®  uCCIelOBaTh YEpPTEKH, BKIIOYAs KOMOWHAIMH (UTYyp, H3BJIEKATh, HHTEPIPETHPOBATH H
npeoOpa3oBEIBaTh HH(GOPMAIIHIO, IPECTABICHHYIO Ha YePTEkKax;

e pewarh 3aJa4d FeOMETPUYECKOT0 COAEP)KaHUS, B TOM 4YMCJIE B CUTYyalUsX, KOIJla aJIrOPUTM
pelleHMsl He cIelyeT SIBHO U3 YCJIOBUS, BBINOJHATE HEOOXOIUMBIC Ul PELICHUs 337a4M JOMOJHUTEIbHbIE
MOCTPOCHHMSI, UCCIIEIOBATh BO3MOKHOCTh IIPUMEHEHUS TeOpeM H (YOpMYJT [T peILICHHs 3a]1a4;

e  (opMyIMPOBATh U JI0OKA3bIBATh T€OMETPUUYECKHE YTBEPIKICHHUS.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH JPYTHX NPEAMETOB:

®  COCTaBJIATH C MCIOJB30BAHUEM CBOHCTB F€OMETPUYECKUX (PUTYp MaTeMaTUYECKHE MOJCIH s
peleHust 3a1a4 NPaKTUUYEeCKOro XapakTepa M 3aJad M3 CMEXHbIX AMCLUIUINH, UCCIIEAO0BATh MOJIyYEHHbIE
MOJIEJIA | HHTEPIIPETUPOBATH PE3YiIbTaT.

OTtHomeHNs

e Biagerh NOHATHEM OTHOIIECHHS KaK METAIPEIMETHBIM;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU: PABEHCTBO (UTyp, paBHbIC (UTYpHI, PAaBEHCTBO
TPEYTOJILHUKOB, TMapajuIeIbHOCTh MPSAMBIX, MEPIEHAUKYISIPHOCTh TMPSAMBIX, YIJIBI MEXKIY MPSIMBIMH,
NEepIEHANKYIISp, HAaKIOHHAs, IPOeKIHs, mogooue Gpuryp, noJooHbIe GUTypHl, TOAOOHbIE TPEYTOJbHUKY;

® JHCIIOJIb30BaTh CBOMCTBA MOAOOMS M paBEHCTBA (DUTYp NIPU PEIICHUH 3a/1a4.

B noBceaHeBHOIi )KM3HU M IPU U3YYEHHUH IPYTHX NMPeEAMETOB:

® CIIOJIb30BaTh OTHOILIEHMS JJIsI MOCTPOEHHSI M HCCIIEAOBAaHUS MaTeMaTHYECKUX MoJesei

00BEKTOB pPEAIbHOM KHU3HH.
N3mepenns 1 BbIYUCIEHHSA

e (CBoOOIHO omepupoBaTh MOHATHAMM JUIMHA, IUIOMAAb, OOBEM, BENUYMHA YyIJla Kak
BEIMYMHAMHU, HCIOJIb30BATh PABHOBEIMKOCTh W PaBHOCOCTABIEHHOCTh IPH pELICHWH 3ajad Ha
BBIUUCIIEHHE, CAMOCTOSTENIFHO TONYyYaTh M HCIIOJIB30BaTh (POPMYIBI JIJIsi BBHIYMCICHUH IIIOMIACH U
00beMOB (hUryp, CBOOOJHO ONEpUpOBaTh HIMPOKMM HaOOpOM (GOPMYN Ha BBIUMCIEHHE MPU PEHICHUU
CIIOKHBIX 33/1a4, B TOM YHCJIE W 33J]a4 Ha BBHIUYMCIICHHE B KOMOMHALUAX OKPY>KHOCTU M TPEYTOJBHUKA,
OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C TPUMEHEHNUEM TPUTOHOMETPUH;

® CaMOCTOSITEIHHO (POPMYITHPOBATH TUIIOTE3BI U IPOBEPSTH X TIOCTOBEPHOCTH.

B noBceaHeBHOIi )KM3HU M IPU U3YYEHHH IPYTUX NMPeIMETOB:

e cBOOOAHO omepHpoBaTh (popMynamMH MpU PELICHUU 3a/1ad B JAPYIMX Y4eOHBIX MpeaMeTax U

MIPH IPOBEICHUHN HEOOXOMMBIX BBIYMCICHHN B PEATBHOM KU3HH.
I'eomeTpuyeckue nocTpoeHus

e OmnepupoBatrhb MOHATHEM HabOpa 3JIEMEHTOB, ONPEAEIAIONINX TEOMETPUUECKYIO QUTYPY,

e BjazeTh HAOOPOM METOJOB MOCTPOCHUI LIUPKYJIEM U JIMHEHKOM;

® TPOBOAMTH AHATHM3 M PEATM30BBIBATH JTAIBI PEIICHUS 3a/1a4 Ha TIOCTPOCHUE.

B noBceaHeBHOI )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:
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e  BBIIIOJIHATBH IIOCTPOEHUS HA MECTHOCTH;
® OICHMBAThH Pa3MEPHI PeAIbHBIX 00BEKTOB OKPY)KAIOIIET0 MUPA.
IIpeoGpa3oBanus

e OnepupoBatrh ABHKEHUSIMHU U IPEOOpPa30BaHUAMU KaK METAIIPEIMETHbIMU OHATHAMM;

e OIEpUPOBATh MOHATHEM JABHKEHMS U IpeoOpa3oBaHus MoA00Us 11l 000CHOBaHUMN, CBOOOIHO
BJIAJIETh MPUEMaMHU MMOCTPOEHUsS (GUTYp C MOMOINBIO JBWKEHHUN W MpeoOpa3oBaHuUs MOJO0US, a TaKxKe
KOMOMHAIMSIMU ABM)KEHUH, ABUKEHUH U IpeoOpa3oBaHUM;

® JCIIOJIb30BaTh CBOMCTBA ABIDKEHHH M TpeoOpa3oBaHUil Ui MPOBEACHUS OOOCHOBAHUS M
JI0Ka3aTeIbCTBA YTBEPKICHUH B TCOMETPUH U APYTUX yIEOHBIX MPEeIMETaXx;

® [10JIb30BAThCs CBOMCTBaMU JABMXKEHUH U IpeoOpa3oBaHUi IIPU pELICHUH 33/1a4.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® PUMEHATH CBOWCTBA JBM)KCHUH U IPUMEHSTH MO00HME I OCTPOCHHUI U BHIYHCIICHUH.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB0OOIHO omepupoBaTh MOHATHSMHM BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOM3BEACHUE
BEKTOpa Ha 4YHCIO, CKAJSIPHOE INPOM3BEICHHE BEKTOPOB, KOOPAWMHATBHI HA IIJIOCKOCTH, KOOPAMHATHI
BEKTODA;

e BJAJETh BEKTOPHBIM M KOOPIMHATHBIM METOJOM Ha IUIOCKOCTH JJI PEIICHUs 3a1ad Ha
BBIUHCJICHHUE U JOKA3aTEIIbCTBA;

e BBIIOJHATH C IOMOLIBIO BEKTOPOB M KOOPAMHAT JOKA3aTeIbCTBO W3BECTHBIX €My
reoMeTpruecKuX (akToB (CBOWCTBA CPEIHMX JMHUH, TEOPEM O 3aMeyaTelIbHBIX TOYKax M T.I.) U
MOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

® CIIOJIb30BaTh YypaBHEHHs (uryp Juid peleHus 3aJad U CaMOCTOSITEIbHO COCTaBIISATh
YpaBHEHMS OTJEJIbHBIX IJIOCKUX (pUryp.

B noBceHeBHOM KU3HU U IIPH U3YyYEHHUH APYTUX NPeIMETOB:

® 1CIIOJIb30BaTh MOHATHUSA BEKTOPOB U KOOPIUHAT Ul peleHUs 3a/1ad 1o ¢pu3uke, reorpaduu u

JAPYTUM Y4e€OHBIM IpeIMETaM.
Hcropus MaTeMaTHKHU

e [lomumare MaTeMaTHKy KaK CTpPOrO OpraHM30BAaHHYK) CHCTEMY Hay4YHbIX 3HAaHUH, B
YAaCTHOCTH BJIAJIETh NPEICTaBICHUSAMH 00 aKCMOMAaTUYeCKOM IOCTPOEHUU T€OMETPUU U MEePBUYHBIMU
IIPEACTABICHUSAMHU O HEEBKIINJOBBIX FEOMETPUSX;

e paccMarpuBaThb MAaT€MaTUKy B KOHTEKCTE HCTOPMM pa3BUTHsA LHUBWIM3ALUU U HCTOPHUU
pa3BUTHA HAyKH, IOHUMATh POJIb MAaTEMATUKH B pa3BUTUH Poccum.

MeToabl MaTEeMAaTHKH

e Biagers 3HaHUAMM O PA3IUYHBIX METOJIaX OOOCHOBAHHUS M ONPOBEPIKEHUSI MaTEMAaTUYECKUX
YTBEPKIECHUN U CAMOCTOSTENIBHO IPUMEHSATD UX;

e BJIQJICTh HABBIKAMH aHAJIW3a YCJIOBMS 3aJa4d M ONPEAEICHUS MOAXOMAIINX JUIS PEUICHUS
3aJ1a4 U3yYEHHBIX METO/I0B WJIM UX KOMOUHAIUH;

® XapaKTEepU30BaTh IPOU3BEICHUS MCKYCCTBA ¢ YUETOM MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE, UCIIOJIB30BATh MATEMATUYECKHAE 3aKOHOMEPHOCTH B CAMOCTOSITEIIBHOM TBOPYECTBE.

1. Conepxxanme yueOHOIO0 nmpeamera.

MaremaTuka
ConepkaHre KypcoB MaTEMaTHKH 5—6 KJIaccoB, alreOpsl U T€OMETpUU 7—9 KIaccoB OOBEIMHEHO
KaK B HCTOPUYECKHU CIIOKUBIIUECS JIMHUU (YUCIIOBAs, anreOpanyeckas, reomeTpudeckas, pyHKIHMOHATbHAS
U JIp.), TaK U B OTHOCHTEILHO HOBBIE (CTOXacTHYECKasl JMHHMS, «peajibHas mareMmaruka»). OTaenbHo
MPEACTABJICHBI JIUHUS CIOKETHBIX 3aj[a4, UCTOpUYECKas JIMHUS.
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHYeCKOM JIOTUKH

Cormacao ®I'OC ocHOBHOTrO 00I1IETO 00pa30BaHUs B KypC MaTeMaTHUKH BBEIEH pasnaen «Jlormkay,
KOTOPBIA HE MpearoiaraeT JOMOJHUTENbHBIX YacOB HAa W3YYEHUU M BCTPAUBAECTCS B PA3IMYHBIE TEMBI
KypCOB MaT€MaTuK U I/IH(bopMaTI/IKI/I " IpeaBapACTCAa O3HAKOMIJICHHUEM C 3JIEMCHTAMU TCOPHUU MHOXKCCTB.
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MHo:xecTBa M OTHOIIEHHS MEXKITY HUMHU

MHOXECTBO, Xapakmepucmuueckoe C8OUCMB0 MHOMCeCmed, >SIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, Oeckoneunoe mHoxcecmgo. llomMmHOX)ecTBO. OTHOIIEHHWE NPUHAIICKHOCTH, BKIIOUYCHHUS,
paBeHCTBA. DJIEMEHTHI MHOXKECTBA, CIOCOOBI 3aJaHUS MHOXECTB, PACNO3HABAHUE NOOMHOICECME U
INEMEHMOB NOOMHONCECME C UCNONB308AHUEM KPY208 Diliepa.

Onepaunu HAJ MHOKECTBAMM

[lepeceuenrie W OOBEOUHEHHWE MHOXECTB. Pasnocmv MHOdCeCm8, OONOIHEHUEe MHOICeCmEd.
Hnmepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOWBIO KpY2os Jinepa.
DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepxkAeHUsS. AKCHOMBI W Teopembl. JlokazarenbcTBO. JlokazaTenbCTBO OT
npotuBHOTO. Teopema, oOpatHas qanHOU. [Ipumep 1 KOHTpIIpUMED.
Bricka3biBaHusa

VIcTUHHOCTD UM JIOXKHOCTH BBICKa3bIBaHUA. (ClodiCHble u npocmsie @vlckasvieanus. Onepayuu Hao
8bICKA3bIBAHUAMU C  UCHONb30BAHUEM JNOSUYECKUX CBA30K: U, Ulu, He. YcloeHvle 6blcKa3bleaHus
(umnauxayuu).

Coaep:xxanue Kypca MaTeMaTHKH B 5—6 KJaccax

HarypanbHble ync/ia 4 HyJ1b
HarypanbHblii psil 4uces U ero CBoiicTBa

HatypanbHoe 4ucio, MHOKECTBO HATYypaJbHBIX YMCEN U €0 CBOICTBA, M300paxKeHHe HATypalIbHbIX
YyyCceJl TOYKaMH Ha YUCJIOBOUM npsiMoi. Mcrob30BaHHE CBOMCTB HATYpPaJIbHBIX YUCEN IPU PEIICHUU 3a/1a4.
3anuch M YTeHHe HATYPAJBHBIX YK CeJ

Paznuuue Mexnay nudpoil m uumciom. Ilo3unuoHHas 3amuch HATYpajJbHOTO YHCIA, TOMECTHOE
3HaueHUe LUQPbI, pa3pabl U KJIACChl, COOTHOIIEHUE MEXAY ABYMsI COCEJHUMH Pa3pAIHbIMU €IUHUIAMHU,
YTEHUE U 3alIUCh HATYPAJIbHBIX YHCEN.

Oxpyr/ieHHe HATYPAJbHbIX YHCeT

Heob6xonumocts okpyriieHus. [IpaBuio okpyrieHus: HaTypaibHbIX YHCEIL.
CpaBHeHHMe HATYpPaJILHBIX YHCeJI, CPaBHeHHE ¢ YucaoMm 0

[ToHsiTHE O CpaBHEHMM YHCEN, CPAaBHEHUE HATYPAJIbHBIX YHUCEI JPyr C JAPYTOM H C HYJIEM,
MaTeMaTHyYecKas 3aliCh CPaBHEHUH, CIOCOOBI CPaBHEHUS YUCET.
JleHCTBHA ¢ HATYPAJbHBIMH YHUCJIAMH

CnoXxeHre U BbIYMTAHUE, KOMIIOHEHTHI CIIOKEHHSI M BBIUUTAHHS, CBSI3b MEKIY HUMH, HAXOKICHHE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTU TIPU U3MEHEHUU KOMITOHEHTOB CJIOKEHUS M BEIUUTAHUS.

YMHOXEHHE U JIeIEHUE, KOMITIOHEHThl YMHOKEHHUSI U JICIICHHS, CBSI3b MEXKIYy HUMH, YMHOKCHHE W
CIIO)KEHHE B CTOJIOWK, JCJICHHE YrOJIKOM, NMPOBEpPKa pe3yjbTaTa C TMOMOIIBI0 MPHKHIKA U OOpPaTHOTO
JIEHCTBHS.

[TepemMecTUTEINBHBIN U COYETATEIbHBIN 3aKOHBI CJIOXKECHUS U YMHOXCHUS, paCpeICTUTEIbHBIN 3aKOH
YMHOXEHUSI OTHOCHTEIILHO CIIOKEHUS, O00O0CHOBAHUE ANI2OPUMMOS8  BbINOJIHEHUS — aApUpMemuieckux
Oeticmaul.

CreneHb ¢ HATYPAJIBHBIM IOKA3aTeIeM

3anuch 4YMciaa B BHJE CYMMBI pa3psAIHBIX CIIaraéMbIX, IOPSAIOK BBINOJHEHUS JEHCTBUH B
BBIPKECHUSX, COAECPKALIUX CTETIEHb, BBIYMCICHUE 3HAYECHUIN BBIPAKEHHM, COAECPKALIUX CTETICHb.
Yucii0Bble BHIPAKEHUS

YuciioBoe BbIPAKEHHUE U €r0 3HAUCHHUE, MOPSI0K BBIIIOJHEHUS IEHCTBUII.
Jenenue ¢ octaTkOM
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JleneHne ¢ OCTaTKOM Ha MHOMKECTBE HATYpPAJIbHBIX YHCEN, CB0UCMEA OeleHUsl ¢ OCMAMKOM.
[IpakTueckue 3a1a4u HA JEJIEHUE C OCTATKOM.
CgolicTBa M NPU3HAKH AeJIMMOCTH

CBOICTBO ACIUMOCTH CyMMBI (pa3sHocTH) Ha uyucio. [lpusnaku npemumoctu Ha 2, 3, 5, 9, 10.
Ipusznaxu denumocmu na 4, 6, 8, 11. Joxkazamenbcmeo npusnaxos oerumocmu. PellieHre MPaKTUYECKUX
3a/1a4 ¢ MPUMEHEHUEM ITPU3HAKOB JICTUMOCTH.

Pa3sioxkeHue uync/ia Ha MPOCTbIe MHOMKUTEIHN

[TpocTbie U cocTaBHBIE YUCIIA, pewemo Ipamocghena.

PasznokeHne HaTypajgbHOrO 4HCIAa Ha MHOXHUTENH, pa3J0KEHUE Ha TMPOCThIE MHOXKHUTEIH.
Konuuecmeo Oenumeneui uucna, aneopumm pasiodcenuss YUCIA HA NPOCMble MHONICUMENU, OCHOBHAS
meopema apugmemuxu.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBanue OykB s O00O3HAYEHHs YHUCEN, BBIYUCICHUE 3HAYCHUS —alreOpamdeckoro
BBIPOKCHUS, IPUMEHEHUE TeOpandecKiX BBIPAKCHUHN ISl 3alUCH CBOMCTB apu(METHUECKUX JICHCTBUH,
peoOpa3oBaHue ANreOpandecKuX BHIPAKECHUH.

JleJMTe 1M M KpaTHbIE

Jlenurens M ero cBoiicTBa, OOMIMI JENUTENb IBYX U OoJyiee yKcen, HanOOJIBIINN OOLIMHA JAEIUTENb,
B3alMHO IIPOCThIE YMCIIA, HAX0XKJIeHue HauOoupliero odmero aenurens. KparHoe u ero cBoiicTsa, ooiiee
KpaTHOE JIByX M 0OoJjee yKcel, HauMeHblee olIee KpaTHOe, CIIOCOObI HaXOK/IeHH HAMMEHBIIEr0 00IIero
KpaTHOTO.

Jpoou

OO0bIKHOBEHHBIE IPOOH

Honst, gacth, ApoOHOE umcio, ApoOb. J[poOHoe umcno Kak pesynbTar AeneHus. llpaBuibHbIE U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMENIaHHOE YHCIIO).

3anmuch HATypaJbHOTO 4YHWCJIA B BHJE JpoOM C 3aJaHHBIM 3HAMEHATeleM, INpeoOpa3OBaHHE
CMEIIaHHOM IpoOH B HEMPaBUIbHYIO Jp0Ob U HA0OOPOT.

[TpuBenenue apodeit k 00eMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOei.

CrnoxeHue ¥ BblYNTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHUE U JefieHne OOBIKHOBEHHBIX Jpo0ei.

ApudmeTrnueckue JeiCTBHUS CO CMEIIaHHBIMU JPOOsMHU.

Apudmerndeckue 1eHCTBUS ¢ APOOHBIMHU YUCITIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OelCmEU.

JlecsiTHYHBIE APOOH

Ilenas u 1pobHas wyacTH jAecATHUHOM Jpobu. IlpeoOpazoBaHue AecATHUHBIX JpolOel B
oObIKHOBEHHbIE. CpaBHEHHME JeCATUYHBIX JpoOeil. CloxeHue M BBIYMTAHHWE JECSATHUHBIX APOOEH.
OxpyrieHue JecITUYHBIX JApoOeil. YMHOXXeHHe M JeJeHHe JEeCATUYHBIX Jpobell. [Ipeobpazosanue
00bIKHOBEHHBIX Opobeli 8 Decamuutble Opoou. Koneunvie u beckoneunvie decamuutvle Opoou.

OTHomIeHHE ABYX YHCeJI

Macmrab Ha maHe u kapte. Ilponopruu. CBoiicTBa mpomnopiuii, IpUMEHEHHE MPONOPLUMA U
OTHOILICHUI IIPY PELLIEHUH 3aa4.

CpenHee apupmeTnyeckoe ynces

Cpennee apudmernueckoe IByX uucell. M3o0paxeHne cpeaHero apuMeTHUecKoro JByX YUceNl Ha
YUCJIOBOW MPsSIMOM. Perenne mpakTHYecKux 3a/iad ¢ MpUMEHEHUEM CpenHero apudmerudeckoro. Cpeonee
apugmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

ITonsiTue mponeHTa. BplunciieHHE NPOLIEHTOB OT 4YMCIAa W YUCIA 1O WM3BECTHOMY IPOLEHTY,
BBIp@)KEHHE OTHOILIEHUS B MPOIeHTax. PelieHne Heca0KHBIX TPAKTUUECKUX 3a4a4 C MPOLIEHTaMHU.

JAnarpamMmbl
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Cronbyareie W KpyroBble Auarpammbl. M3predenwe wHPOpMAIMKM W3 Auarpamm. H3zobpasicenue
ouazpamm no 4ucio8biM OAHHBIM.

PannoHaJibHBIE YHCJIA

IHosnoxxuTENbHBIE M OTPHLATEIbHBIC YHCJIA

N300pakeHune yucesn Ha YKUCIOBOM (KOOpaWHATHOM) mpsiMoil. CpaBHeHue uucesl. Moaynp uuca,
F€OMETPUYECKAsl MHTEpOpeTanuss MOAyias uucia. JIeHCTBUA C MOJNOXKUTEIbHBIMU W OTPULATEIbHBIMU
yuciamMu. MHOXECTBO 1EJIbIX YHUCEIL.

IlonsiTHe 0 panMOHAJBLHOM 4ucJe. [lepguunoe npedcmaegienHue 0 MHONCECMBE DAYUOHATLHBIX
yucen. JIedcTBUA ¢ pallMOHAIIbHBIMU YU CJIAMHU.

Pemenne TeKCTOBBIX 32124

EauHunesl M3MepeHuWid: UIMHBI, TUIOMIAIH, O00bEeMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBUCHMOCTH
MEXIy €AUHULAMU U3MEPEHUs KAKJIO0M BEIMYMHBI. 3aBUCHMOCTH MEXY BEIMYMHAMH: CKOPOCTh, BpEM,
paccTosiHue; IPOU3BOIUTEILHOCTD, BpeMs, paboTa; IIeHa, KOJTHYECTBO, CTOMMOCTD.

3anauu Ha Bce apudMeTHYecKUe NeiCTBUSA

Pemienne TeKCTOBBIX 3a/1a4 apuPMETHIESCKUM CrIocoOoM. Vcmonp3oBanue TabIuUIl, CXeM, YePTEeKEH,
JOPYTUX CPEACTB IIPEACTABICHUS JAHHBIX IIPU PELICHUU 3aJa4H.

3anaum Ha IBUKeHHUE, pa00Ty M MOKYNKHU

Pemienne HeCHOXHBIX 3aJad Ha JBWXKEHUE B IPOTHUBOIIOJOKHBIX HAIPaBICHUSAX, B OJHOM
HaIpaBIICHUH, ABM)KCHHE 110 PEKE M0 TCUCHUIO U NMPOTUB TeUeHUs. PemeHne 3aad Ha COBMECTHYIO padoTy.
[Ipumenenue apobeii mpu pelieHny 3aaad.

3agaum HA YaCTH, 0, TPOLEHTHI

Pewenue 3a1a4 Ha HaAX0X/IEHUE YAaCTH YMCIIA U YUCIIA 10 €ro YyacTu. Pelienne 3aa4 Ha IpOLEHTHI U
nosv. [IppuMeHneHne nponopuui Ipyu peleHny 3a1ay.

Jlornueckue 3agaun

Penienne HECTOKHBIX JTOTUYECKHX 3a/1a4. PeuleHue 102uieckux 3a0ay4 ¢ NoMowbo 2pagos, maobauy.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apudMeTHIECKH, Tepedop BapHaHTOB.

Harasanas reomerpust

Ourypsl B OKpyxarwiieM mupe. Harnmsgnele npeacraBieHus o (urypax Ha IJIOCKOCTH: IpsiMas,
OTpE30K, JIy4, YroJl, JoMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT. UeThIpeXyroibHUK, MPSIMOYTOJIbHUK,
KBazapaT. TpeyroibHUK, 8uosl mpey2onvHuxos. llpasunbHvle MHo20y2onbHUKU. V300paXkeHHE OCHOBHBIX
reOMEeTpHUECKUuX QUryp. Bzaumuoe pacnonodcenue O08YX NPAMbIX, O08YX OKPYHCHOCMEU, NPAMOU U
okpyoichocmu. JInuHa oTpeska, JoMaHou. Enununel msmepenus umHbl. IlocTpoeHHe oTpeska 3aJaHHOU
mHbL. Bunsl yrinos. ['panycHas mepa yria. I3Mepenue u mocTpoeHue yrioB ¢ MOMOIIBI0 TPaHCTIOPTHPA.

[Tepumerp mHOTOYTONBHUKA. [lOHATHE TUIOIIAIU QUTYPBHI; EAMHUIIBI U3MEpeHHs miomaau. [lnomanp
MpSIMOYTOJIbHUKA, KBajpata. I[lpubmmkeHHOe wW3MepeHue IuUiomand (uryp Ha KierdyaTtoil Oymare.
Pasnosenuxue guzypuor.

Harnsgnele mpencraBiieHHss O NPOCTPAHCTBEHHBIX (urypax: KyO, Napajjiesienunea, Tpu3Ma,
nupamuia, map, chepa, KoHyc, nuanHap. M3o0pakeHue mpocTpaHCTBEHHBIX GUryp. [Ipumepsi ceueruil.
Mnozoepannuku. Ilpasunvrvie muococpannuxu. IlpuMepsl pa3BepTOK MHOIOINPAHHUKOB, LWIMHIpA U
KOHYca.

[Tonsitne o6bema; enuHUIBI 00beMa. O0BEM IPSIMOYTOJILHOTO MapasuieNenuresna, Kyoa.

[Tonste o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas U 3epkaivHas cummeTpuu. M3o0pakeHue
CUMMETPUYHBIX QUTYP.

Perenne nmpakTudyeckux 3aaad ¢ IpPUMEHEHHUEM IIPOCTEHIIINX CBOUCTB (QUTYD.

Hcropust MaTeMaTUKH

Tossnenue yugp, 6yke, uepoenugos 6 npoyecce cuema u pacnpeoeieHusi NpoOyKmos Ha /[pesnem
bruscnem Bocmoke. Ceaze ¢ Heonumuueckot pegonoyuell.

Pooicoenue wecmuoecamepuunoii cucmemul cuucienus. [loaenenue decamuyHou 3anucu yucei.

Poowcoenue u pazssumue apugpmemuxu namypanonvix uucen. HOK, HO/I, npocmoie yucna. Pewemo
Opamocgena.

llossnenue Hyns u ompuyamenvuvix yucenr 6 mamemamuxe opesnocmu. Ponv /[uogpanma. Ilouemy

(~1)(=1)=+12
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Hpobu 6 Basunone, Ecunme, Pume. Omxpoimue decsimuynwvlx Opobeti. CmapuHivie cucmemsl mep.
Jlecamuunvie Opoou u mempuueckas cucmema mep. Jl. Maenuyxuil.

Conep:kanue Kypca MaTeMaTHKH B 7-9 KJaccax

Auredpa

Yucaa

PanmnonanbHble ynciia

MHokecTBO paMoHaIbHBIX yucesl. CpaBHEHUE PAllMOHAIBHBIX YUCell. JIeHCTBHS C palliOHAIbHBIMU
yuciaamu. [lpeocmasgnenue payuoHaibHO20 YUCIA 0eCAmMUYHOU OpoobIo.

HNppaunoHajbHbie YUuCIa

IlonsiTe wWppanMOHAIBPHOTO 4Mcia. Pacro3HaBaHue MppalMOHANBHBIX uMcel. [Ipumepsl

J0Ka3aTenbcTB B anredpe. MppaluoHalbHOCTh 4YHCTIa \/5 . Ilpumenenue B reomerpuu. CpasHeHue
uppayuoranbHulx yucen. Muoscecmso oeticmeumenbmbix yuce.

ToxnecTBeHHbIE IPe0OPa30BaHUS

YucioBble U OyKBEeHHbIE BBIPAKEHHUS

Bripaxxenue ¢ nepemeHHoi. 3naueHue BoipaxxeHus. [logcTaHoOBKa BbIpa)KEHUN BMECTO MEPEMEHHBIX.

Lenbie BbIpakeHUst

Cremnenb ¢ HaTypaldbHBIM TOKa3aTesieM U ee cBoiicTBa. [IpeoOpa3oBanHus BhIpaKeHUH, COlepIKaLUX
CTETICHH C HaTypaJbHBIM ITOKa3aTeNIEM.

OpnowneHn, MHorouseH. JIeHCTBUS ¢ OJHOWIEHAMM M MHOTOWIEHAMHU (CIOKEHUE, BBIYUTAHHE,
yMHOKeHHUE). DOpMyIIbl COKPAIICHHOTO YMHOXKEHHUS: PAa3HOCTh KBAJIpaTOB, KBAJIpaT CyMMBI U Pa3HOCTH.
Pa3znoxeHre MHOroujieHa Ha MHOXKHUTEIH: BBIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKH, 2pynnuposxa,
npumenenue Gopmyn cokpauwjeHno2o ymHoodcenus. Keaopammuvlil mpexunen, pasiodceHue KeaopamHo2o
mMpexuieHa Ha MHOMCUMENU.

JIpo0HO-palioHA/IbHbIE BHIPAKEHUS

Crenenp ¢ 1enbiM mokazateneM. lIpeoOpazoBanue ApOOHO-IMHEHHBIX BBIPAKECHUI: CIIOKEHUE,
YMHOXXEHHE, JClIeHHE. Aneebpauueckas Opobw. [onycmumsie 3HAYeHUs NepPeMeHHblX 6 OpoOHO-
payuonanvhsix evipadicenusx. Coxpawenue ancedpauveckux opobdeil. IIpusedenue anrcebpauueckux opooeti
K obwemy 3uamenamenio. /leiicmsus ¢ anceopauieckumu Opooamu. cloxcenue, 8blyumanue, YMHONMCEHUE,
OejleHue, 8036e0eHuUe 8 CINENeHb.

IIpeobpazosanue gvipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kopHn

Apudmernueckuii kBagpaTHbIi kKopeHb. IIpeoOpazoBaHue BbIpak€HHUH, COAEpX allUX KBaJpaTHbIE
KOPHH: YMHOKEHUE, JISTICHNEe, BBIHECEHNE MHOKUTEINS U3-TI0J] 3HaKa KOPHS, 8HeCeHUe MHONCUMEIsl 0O 3HAK
KODHSL.

YpaBHeHus! M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOICTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHus

[TonsiTrie ypaBHEeHMsI M KOpHS YpaBHEeHUs. [IpedcmasieHue o pagnocuibHocmu ypaguenutl. Qonacmo
onpeodeneHus ypasuerus (001acms 00ONYCMUMbBIX 3HAYEHUL NEPEMEHHO).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemienne nuHeEWHBIX ypaBHEHWH. Jlumetinoe ypasnenue ¢ napamempom. Koauuecmeo ropmeii
JIUHEUH020 ypasHeHus. PeuieHue TuHeliHbIX YPagHeHUll ¢ napamempom.

KBaagpaTtHoe ypaBHeHHE U €r0 KOPHHU

KBanpataele ypaBHeHUs. HemonHble KBagpaTHble YypaBHEHHS. JIMCKpUMUHAHT KBaApaTHOTO
ypaBHeHHsI. DopMynia KOpHEH KBaapaTHOTO ypaBHeHHWs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Pemenue KBagpaTHBIX YpaBHEHUW:HCIIONb30BaHHE (DOPMYNBI Ui HaXOXKICHHS KOpHEH,
epagpuyeckull Memoo peuieHus:, pasiodceHue Ha MHoJcumenu, no0oop KopHel ¢ UCNOIb308AHUEM MeopeMbl
Buema. Konuuecmeo «kopHeli K8aOpamuo2o YpasHeHus 6 3asUCUMOCMU Om €20 OUCKPUMUHAHMA.
Buxeaopammnule ypasnenus. Ypasnenus, ceooumvie K TuHelnbiM U keaopamuvim. Keaopamuvie ypasnenus c
napamempom.

JIpoGHO-panuoOHAJIbHBIE YPABHEHUS
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Pemenune npocreiimux qpoOHO-TMHEHHBIX YpaBHEHUN. Peutenue OpoOHO-payuoHaNbHbIX YPAGHEHUIL.
Memoovl  pewienusi ypagueHuil: Memoobl PAGHOCUTbHLIX NPeoOPA308aHUL, Memoo 3aMeHbl
nepemeHHou, epaguyeckuil memoo. Hcnonvzosanue c8olicme hyHKYull npu peulenuu YpaeHeHull.

Ipocmeriwue uppayuonansuvle ypasnenus éuda (| f (x) =a, \/f (x) = \/g (x) .

Ypasnenus euoa X" =a .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHeHHE C IBYMs INE€pEMEHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU. [Ipsamasn Kak
epagpuueckasn unmepnpemayusi TUHEHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.

ITonsiTue cucreMsl ypaBHeHHM. PellieHne cucreMbl ypaBHEHUM.

Mertonbl pelieHust CUCTEM JIMHEHHBIX YpaBHEHHMH ¢ JBYyMs NE€pPEMEHHBIMU: cpaghuueckuii memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnosele HepaBeHcTBa. CBOMCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka clipaBeyIMBOCTH HEPAaBEHCTB
IIPU 33JJaHHBIX 3HAUYCHUIX NEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBA. Obracmb  onpeoeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHeHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peuienus. Pewenue keaopamuvix Hepagencme: UCNOb306AHUE
ceolicms u zpaguxka KeaopamuuHou @QYHKyuu, Memoo UHmepeanos. 3anucb peuleHus Keaopamtozo
HepaseHcmaa.

Pewenue yenvix u 0pobHo-payuonanbHulX HepageHcms Memooom UHMepeaios.

CucreMbl HEPaBEHCTB

Cucrtembl HEpaBEHCTB C OJIHOW NepeMeHHOW. PerieHue cucreM HEpaBEHCTB C OJIHOW IEpEeMEHHOI:
JUHEUHBIX, Kéaopamuuix. V300pakeHne pemeHus] CUCTEMbl HEPaBEHCTB HA YHCIOBOM MPSMOW. 3amuch
peLLeHHs CUCTEMbI HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

JlekapToBBl KOOpPAMHATHI Ha IJIOCKOCTH. DopMupoBaHHME NPEACTABICHUH O METalpeIMETHOM
HNOHATUU «KOOpAUHATh. CriocoObl 3aaHust QyHKIMM: aHAIMTHYECKu, rpadudeckuil, TabnuuHbIi. I'padux
¢bynknuu. [Ipumeps! GyHKIHIA, TOTYyIaeMbIX B IPOIIECCE UCCIEIOBAHUS PA3IMIHBIX PEATBHBIX POIIECCOB U
pemieHus 3agad. 3HadeHue (GyHKuM B Touke. CBoHcTBa (YHKIMIA: OOJAcThb OIpENEesICHUsl, MHOXKECTBO
3HAYCHUH, HYIH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, YeMHOCMb/HeYemHOCMb, TIPOMEXYTKHA BO3PACTAHUS U
yObIBaHUs, HanOoOIbIIee U HaUMEHbIlee 3HaueHus. MccnenoBanue GyHKIMU 1O ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢ynxyuu. Kycouno sadannuvie ¢ynxyuu.

JIuneiinast pyHKUIus

CaoiicTBa U rpaduk JTuHeHHON GpyHKIMU. YTi0oBol ko3 duimeHT npsmoil. Pacnonoxenue rpaduka
JUHENHON (YHKIIMM B 3aBUCHMOCTH OT €€ YIJoBoro kKodg¢uiueHTa u cBOOOJHOTO uieHa. Haxoowoenue
K03 puyuenmos runetiHou QyHKYuy no 3a0aHHbIM YCI0BUAM. NPOXOdCOeHUe NPAMOLL Yyepe3 08¢ MOYKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOIHCOCHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NApaielbHOU OGHHOU NPAMOU.

KBagparnunas ¢pyHKuus

CgoiictBa u rpaduk kBaapatuyHOW (yHKUMH (mapadona). Ilocmpoenue epaghuxa keadpamuunol
@yukyuu no moukam. HaxoxxaeHue Hysaei KBaipaTuaHON GYHKIUU, MHONMCECMBA 3HAYEHUT, NPOMENHCYMKO8
3HAKONOCMOAHCMEA, NPOMEICYIMKOE MOHOMOHHOCU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CrolicTBa QyHKIUH Y = K y== l'unepbomna.
X

I'pagpuxu ynkyuii. Ilpeobpasosanue cpagura @ynkyuu y = f(X) 011 nocmpoenus epagurxos
pynxyuil 6uoa y =af (kx+b)+c-

N k
Tpacpuscu gymiyuii y =a+—— y = /Xy =I5 y=[x:
33



IlocnenoBaTeIbHOCTH U IPOTPECCHH

YucioBasgs MocCiaen0BaTENbHOCTh. [IpuMepsl 4YHMCIOBBIX MOCIENOBATENbHOCTEW. beckoHeuHble
MOCIIEAOBATENBHOCTH. ApupMeTHYecKass Mporpeccus M €€ CBOWCTBAa. | eomeTpudeckas TMPOTPECCHS.
Dopmyna obwe2o unena u cymmsl N NEPEbIX UIEHO8 APUPMEmUUEecKol U 2e0MempudecKol npocpeccul.
Cxooawascsa 2zeomempudeckas npocpeccus.

Pemenne TeKCTOBBIX 3224

3anaum Ha Bce apupMeTHUECKHUE AeHCTBUSA

Pemennie TekcTOBBIX 3a/1a4 apudmeruyeckuM crocodom. Vcnonb3oBanue TadiuIl, CXeM, YepTexKeH,
JIPYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEIICHUU 3a]1a4H.

3anayu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTYyallUd B3aUMHOTO PACIOJOXKEHUS OOBEKTOB TPU WX JIBIIKCHUH,
COOTHOIIEHHS] 00HEMOB BBIMIOJIHSAEMBIX padOT IIPU COBMECTHOM padoTe.

3agaum HA YaCTH, 10/, TPOLEHTHI

Pemenue 3a1ay Ha HAXOXK/IEHUE YaCTH YKCIIA U YKCIa 10 ero yacTH. Pemenue 3aja4 Ha MPOLIEHTHI U
noisu. [IpuMeHeHne nponopuui Ipyu peleHny 3a1ay.

Jlornueckue 3agauu

Pemenune noruueckux 3anad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.

OcHoOBHbIE MeTOAbI pellleHHs1 TEKCTOBBIX 3aJa4: apudMeTHUecCKHil, anreOpanueckuid, rnepedop
BapUaHTOB. [lepsuunvie npeocmasneHusi o Opyeux Memooax peuienus 3a0ay (2eomempudecKue u
epaghuueckue memoont).

CTaTHCTHKA M TEOPpHUs BEPOATHOCTEH

Crarucruka

TabmuuHOe U rpadudeckoe MpeCTaBlIeHUE JaHHbBIX, CTOJI0YATHIC U KPYTOBBIE TUarpaMMEl, rpadukwy,
MPUMEHEHHE JauarpamMM M TpaduKOB JUIsl OMHMCAaHUS 3aBUCUMOCTEH pEabHBIX BEJIMYUH, HU3BICUYCHUE
uH(popManuy U3 TaOJHIl, TuarpamMMm u rpadukoB. OmnucarenbHBIE CTATUCTHYCCKHE TOKA3aTEIM YHCIOBBIX
HaOOpOB: cpeaHee apupMeTHIecKoe, Meduana, HaudoIblIee U HaMMEHbIee 3HaUeHHs. Mepbl pacCenBaHuUs:
pasMax, oucnepcusi u CmaHoapmHoe OmKIOHeHue.

CnyyaiiHas  U3MEHYMBOCTb. V3MEHUMBOCTH TpH  H3MEpeHUsX. Pewaowue  npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cay4aiinbie coObITHS

CrnyvaiiHbIe OTBITHI (IKCTIEPUMEHTHI), 3JIEMEHTapHBIE ClTydaifHble cOOBITUS (MCXOAbl). BeposTHOCTH
3JIeMEHTapHBIX COObITHI. COOBITHS B CIIy4allHBIX KCIEPUMEHTaX U OJIarONPHUSATCTBYIONIUE dJIEMEHTApHBIE
coObITusi. BeposiTHOCTH ciiydallHBIX COOBITUN. OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMUA COOBITHUSIMH.
Krnaccudeckne BepOSATHOCTHBIE OMBITHI ¢ UCHOJIB30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobovimuii ¢
nomowwto ouazpamm inepa. [Ipomusononodcuvie coovimus, 00veOUHeHue u nepecevenue CcoOLIMULL.
Ilpasuno cnoscenuss geposmuocmeti. Cuyuyaiinsiii 6v100p. Ilpedcmasnenue sxcnepumenma 6 8uode oepesa.
Heszasucumvle cobvimus. Ymmoowcenue eepoamuocmeii Hesagucumvlx cobwvimuil. Ilocneoosamenvhvie
Hezasucumvle ucnvimanus. IIpeacraBieHne 0 He3aBUCUMBIX COOBITHSIX B KHU3HHU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmooicenus, nepecmanosku, Gaxkmopuan yucia. Coyemauus u 4YUCIO COYEMAHUL.
@opmyna uucna couemanuu. Tpeyeonvnux Ilackans. Onvimvl ¢ OOAbWUM HUCTIOM PABHOBOIMONCHBIX
1eMeHMAapHuIX cobvimutl. Buluucienue eeposmuocmell 6 onvlmax ¢ HpuUMeHeHUueM KOMOUHAMOPHbIX
dopmyn. Ucnoimanus bepuynnu. Yenex u neyoaua. Beposmuocmu codvimuti 6 cepuu ucnvimanuti beprynnu.

Chyuaiinvle éenuyuunbl

3nakomcmeo co cyuaunbiMu 8eIUYUHAMYU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIVYAUHBIX 8ETUYUH.
Pacnpeoenenue seposmuocmeii. Mamemamuyeckoe oxcuoanue. Ceolicmea Mamemamuyecko20 0HCUOAHUS.
Ilonamue o 3axoue Oonvuwux yucen. Mamepenue eeposmuocmeu. Ilpumenenue 3aKoHa OOILUWUX Yucel 8
COYUONIO2UU, CMPAXOBAHUU, 68 30PABOOXPAHEHUlU, obecnedenul Oe30NacHOCMU HACeNeHUsl 8 YPe38bIYAlIHbIX
cUmyayusx.

I'eomerpus

I'eomerpuueckue Gurypsl

@urypsl B reOMeTPHHU M B OKPYKaI0IIeM MUPe

['eometpuyeckas ¢purypa. DopMupoBaHue MPEICTABICHUNA O METAIPEAMETHOM MOHSATUU «(DUTYpay.
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Touka, TUHUS, OTPE3OK, IpsAMas, JIyd, JOMaHasi, IJI0CKOCTb, YTOJl, OMCCEKTpHCa yIila U €€ CBOICTBA,
BH/IBI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMETpusi TeOMETPUYECKUX UTYP.

MHOroyroJbHUKN

MHOroyrojapHuK, €ro 3J€MEHTHl U €ro cBOHCTBA. Pacno3sHaBaHuE HEKOTOPBIX MHOIOYIOJIbHUKOB.
Buinyknvie u negvinyknvie mroeoyeonvruxu. IIpaBuiibHbIe MHOTOYTOJIbHUKH.

Tpeyronsauku. BeicoTa, Meauana, OucCeKTpuca, CpeHsis JUHUS TPEyroJibHuKa. PaBHOOEIpEeHHBIN
TPEYrojibHUK, €ro CBOWCTBa W TMpPU3HAKU. PaBHOCTOPOHHWN TpEeyrosbHUK. [IpsSAMOYroJibHBIM,
OCTPOYT'OJIBHBIMA, TYNOYTOJbHBIM  TpPEyroJIbHUKHA. BHemHue yriael TpeyrosnbHuka. HepaBeHcTBO
TPEYroJIbHUKA.

UYerbipexyronpHuku.  Ilapamnenorpamm,  pomO,  OpsSMOYrojbHUK,  KBajgpar,  Tpaneuus,
paBHOOepeHHas Tparnenus. CBONCTBA U MPU3HAKU MapaljiesiorpaMmma, pom0a, npsMOyrojibHUKa, KBaapara.

OKpyXHOCTb, KPyT

OKpy»XHOCTb, KpYT, UX 3JIEMEHThl U CBOWCTBA; LICHTPAJbHbIE U BINHCAHHBIC yribl. KacarenbHas u
cekywjas K OKDPYKHOCTH, uXx ceolicmea. BIncaHHblE M ONMCAHHBIE OKPYKHOCTH JI TpPEYTrOJIbHUKOB,
uemulpexy201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpnueckne purypsl B npocTpancTBe (00beMHbIE TeJla)

Mmnozcoepannuxk u e2o osnemenmsl. Hazeanus MHO20ZPAHHUKOE C PA3HBLIM NOJIONCEHUEM U
Konuuecmeom epareti. 1lepBuyHbIe IPEICTABICHUS O NMUpaMUJe, Napauielenunee, npusme, chepe, mape,
LUJIUHAPE, KOHYCE, UX 3JI€MEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHOoIeHUs

PaBencrBo ¢puryp

CBolicTBa paBHbBIX TPEYTOJbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.

I[HapaniaeJbHOCTH NPAMBIX

[TpusHaku M cBOHCTBa MapalieNbHBIX MNPAMBIX. Axcuoma napainenvrocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHble NPSIMbIE

[Ipsimoit yrou. Ilepnenaukynsap k npsamoil. Haknonnas, npoekuus. CepeiMHHBIA NEPIEHIUKYISIP K
otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIApPHOCMU.

Ilooobue

Ilponopyuonanvruvie ompesxu, nooodue guzyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooous.

B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTE.

HN3mepenus u BbIYMCICHUS

Beanunnbl

[Toustne Benwuuubl. [nuna. M3mepenue miuHbl. EquHunbl udmepenus UiMHbL. BenunuwHa yria.
I'panycnas mepa yria.

[TonsiTie o mIomAAM TUIOCKOM (GUTypel W e€e cBoiicTBax. M3mepenue mmomanedt. EauHUIBI
U3MEpEHUS TUIOIIA N,

[Ipencrasnenne 06 oObeMe u ero ceorictBax. M3mepenne oobema. Enunuiibel usmMepenust 00beMoB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEeHTBl Uil W3MEPEHUH U TOCTPOCHHM; H3MEpeHMEe U BBIYMCIEHUE YIJIOB, JUIMH
(paccrostHumii), momazaei. Tpuronomerpuueckue GyHKIIMM OCTPOTO yIila B MPSIMOYTOJBHOM TPEYTrOJbHHUKE
Tpuconomempuueckue ynkyuu mynozo yena. BeluncieHne 31eMEeHTOB TPEYTOJIbHUKOB C UCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHUH. DOpMYJIbI MJIOMIA I TPEYTOJIbHHUKA, TapAJIJIEIOrpaMMa U €ro YaCTHBIX
BUJI0OB, (POPMYJIBI JUIMHBI OKPYKHOCTH U Iiowaan kpyra. CpaBHeHHe U BblUMcleHue Tuiomaneil. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinust

Paccrosinne Mexty Toukamu. PaccTosiHue oT Touku A0 npsmMol. Paccmosinue mexcoy ucypamu.

I'eomeTpruyeckue nocrpoeHust

['eomeTpuueckue MOCTPOSHUs I WILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKUX (DUTYP.

NHCTpyMEHTBI I8 TOCTPOEHUM: LMPKYJb, JIMHEWKa, YrOJNbHUK. [Ipocmetiwiue nocmpoenus
YupKyniem U JUHEUKOU: NOCMpoeHue OUCCeKMpUchl yeid, NepneHouxkyiapa K NpAMOu, y2id, PAasHO20
OaHHOMY,
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Ilocmpoenue mpey2onbHUKO8 NO MpemM CIMOPOHAM, 08VM CHOPOHAM U YelIy MeHCOY HUMU, CIOPOHe U
08YM NPUNIEAHCAUUM K Hell Y2IaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpa3oBanus

[Tonstue mnpeoOpazoBanus. llpencraBieHue o MeTanpeAMETHOM MOHITHH <«IIPEOOPa3OBaAHUE.
Ilooobue.

JBuKeHUs

OceBast 1 IEHTpaAIbHAsL CUMMETPHS, 1OBOPOM U NAPAIeNbHbill nepenoc. Kombunayuu osudxcenuil na
NJIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopnl

[TonsTue BekTOpa, ACUCTBUS HAJ BEKTOPAMHM, HCIIOJIB30BAaHHE BEKTOPOB B (DM3HKE, pasziodceHue
8eKmopa Ha cocmasisawue, CKAIspHoe npouzeedeHue.

Koopaunarsi

OcCHOBHbBIEC TOHSTHS, KOOPOUHAMbL BEKMOpA, paccmosinue mexcoy moukamu. Koopounamer
cepeduHvl ompeska. Ypaenenus gueyp.

Ilpumenenue 6exkmopog u KOOpOUHam 0 peueHus NPOCMeNnUUx 2eoMempuUdecKux 3a0au.

HUcTopusi MaTeMaTUKHU

Bosnuknogenue mamemamuku Kax Hayku, smansi ee pazsumus. OCHO8Hble pazoeibl MAmemMamuxu.
Buioarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocms mHoocecmea npocmuix yucen. Hucia u onunel ompeskos. Payuonanvusie uucia.
Ilompebnocms 6 uppayuonanvhvix yucax. Lllxona [ugazopa

3apooicoenue ancebpel 6 nedpax apugpmemuxu. An-Xopesmu. Poowcoenue dOykeennou cumseonuxu. I1.
@epma, ©@. Buem, P. Jlexapm. Hcmopus eonpoca o HaxoxcOeHuu @Hopmyn KOpHel aneeopauieckux
ypasHenuii cmenenel, bonvuiux yemvipex. H. Tapmanws, [oc. Kapoano, HX. Abens, 3. [anya.

llosenenue memooa Koopounam, no360JA10UWE20 NEPesoOUms 2eoMempuieckue 00beKmvl HA SA3bIK
anceopwvi. llosenenue epaguxos @yuxkyui. P. Jexapm, II. @epma. Ilpumepvl paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauyu) o kporuxax, uucia Qudoonauuu. 3adaua o wWAXMamuou
docke. Cx00uMoCmy 2eoMempuieckoll npocpeccuul.

Hcmoku meopuu eeposamuocmeti: cmpaxogoe Oeno, azapmmusie uepvl. 11. @epma, B.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emneodenuss k ceomempuu. Iugazop u ezo wxona. @anec, Apxumeo. [Inamon u Apucmomerns.
Ilocmpoenue npasunvhvix MmHo2oyeonvhuxos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyba.
Hcmopus uucna n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Junep, H.H.Jlobauesckuu. Hcmopus namoeo
nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIAHCAIOUIE20 MUPA.

Acmponomus u eeomempus. Ymo u xax ysnanu Aunaxcacop, pamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosanus om 3emau oo Jlyner u Connya. Mzmepernue paccmosanus om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazgumuu mamemamuxu: JI. Junep. H.U. Jlobauesckui, 11.J1. Yebviues,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HABULAUKUX HAVK,
pazsumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.

Coaepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax (Yriiy0JeHHbIH YPOBEeHb)

Auredpa

Yucaa

PanuonaJibHbBIE YHCJIA

CpaBHEHHME palMOHAIBHBIX 4YHuceld. JlelcTBUA ¢ palnvoHaIbHBIMKA 4HciamMu. KoHeuHble u
OeckoHeuHbIe lecsiTHUHbIE 1poou. [IpencraBienne palmoHaNbHOTO YUCa B BUJE JECITUYHOM IPOOH.

HppanuoHajbHble YHCIA
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IlonsiTe wuppanuoOHAJIBHOrO uwucia. Pacrno3HaBaHue HppalMOHAIBHBIX 4Yucel. JledcTBus C
WppalMoOHAIbHBIMU ~ yMciamMu. CBoHcTBa JACHCTBUM € HppalMOHAIBHBIMU yuciaaMu. CpaBHEHUE
HMPPALMOHAIIBHBIX Yncel. MHOKECTBO ACHCTBUTEIbHBIX YUCEL.

[IpencraBneHus 0 paCIIMPEHUAX YUCIOBBIX MHOYKECTB.

ToxnecTBeHHBbIE IPe0OpPa30BAHUA

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

Bolpakenue c nepemeHHol. 3HaueHue BblpaykeHus. [loacTaHOBKa BBIpa)KEHNUH BMECTO IIEPEMEHHBIX.

3akoHbl apu¢pmernyeckux aAencTBuil. IlpeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHUH, CcoaepKALIUX
CTEIIEHU C HATypaJbHbIM U LIEJIBIM IIOKA3aTEIIEM.

MHoro4/ieHbl

OnHOuIeH, CTENeHb OAHOWICHA. JIeMCTBUS C oaHOWIeHaMH. MHOTrO4YJIeH, CTeNeHb MHOTOYICHA.
3HaueHuss MHOrowieHa. JIeWCTBHA € MHOTOWICHAMH: CJIOXKEHHE, BBIYMTAHHUE, YMHOXKCHHUE, JEJICHHE.
[IpeoOpa3oBanue 1LENOTO BBIPAXKEHHS B MHOrowieH. PoOpMysbl COKPALICHHOTO YMHOXKEHHS: Pa3HOCTh
KBaJ[paTOB, KBaJpaT CyMMBI U pa3HOCTH. DOpMyIibl IPpeoOpa30BaHUs CyMMBbI U Pa3HOCTH KYyOOB, KyO CyMMBI
U pasHOCTH. PasnoeHne MHOTOWICHOB Ha MHOXKUTENM: BBIHECEHHE OOILIET0 MHOXHTEIS 332 CKOOKH,
IpYNIIUPOBKA, UCIOJIb30BaHUE (POPMYINI COKPAILEHHOIO0 YMHOXKEHMs. MHOTOUYJIEeHbl ¢ OJHON NepeMEeHHOH.
CrangapTHBIM BUJI MHOTOUWIEHA C OJJHOU NIEPEMEHHOM.

KBanparssiii Tpexuned. KopHu kBagpaTHOro tpexwieHa. PasnoskeHue Ha MHOKUTEIN KBAIApPaTHOTO
TpexwieHa. Teopema Buera. Teopema, oOpatHas Tteopeme Buera. BrpineneHue noiHoro kajpara.
PaznoxeHne Ha MHOKUTEIH CIIOCOOOM BbIIETICHHUS IIOJTHOIO KBaApaTa.

IlonsTHE TOXKACCTBA

ToxnecTBeHHOe IpeoOpazoBanue. [IpencTaBieHue o TOXX/IECTBE HA MHOKECTBE.

JIpoOHO-panuoOHAIbLHbIE BHIPAKEHUS

Anrebpanueckas apoOb. IlpeoOpa3oBaHus BbIpaKEHHH, COAEp)KAIIMX CTEHNEHH C  LEIbIM
nokaszareneM. JlomycTuMblie 3HaYCHHS TIEPEMEHHBIX B JPOOHO-PAIMOHANBHBIX BhIpaxkeHusX. CokpalieHue
anreOpandeckux napobeil. IlpuBenenue anrebpamveckux apobel k oOmemy 3HameHarento. JleWcTBus c
anreOpanvyecKuMH JIpoOsSIMU: CII0)KEHNE, YMHOXKEHUE, JIeJICHUE.

ITpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 3HAK MOYJIS.

HppauuoHajbHble BbIPAKEHH S

Apudmernueckuil KBagpaTHbIH KOpeHb. JlOMyCTHMble 3HAu€HHUs IEPEMEHHBIX B BBIPAXKECHUSX,
colepkammx apupMeTudyeckue KpaJpaTHble KOpHH. IIpeoOpazoBaHue BbIpaKEHUH, COJEpIKALIUX
KBaJIpaTHbIE KOPHHU.

Kopnu n-pix creneneit. JlonmycTumele 3HaYEHUS IEPEMEHHBIX B BBIPAKECHUSX, COACPKALIUX KOPHH N-
pIX creneHel. [IpeoGpa3oBaHue BbIpaxkeHUi, cojiepKaluX KOPHU N-bIX CTENEHEH.

CremneHb ¢ panuoHaJIbHBIM INOKa3aTeneM. [IpeoOpa3oBaHue BBIpa)K€HUH, COJIEP)KALIUX CTENEHb C
palMOHaIbHBIM TOKA3aTENIEM.

YpaBHeHus

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MepeMEHHO.

YpaBHeHus

IlonsiTne ypaBHeHMs W KOpHsA ypaBHeHMs. lIpencraBieHne O paBHOCWIBHOCTH YPABHEHUN U
YPaBHEHUSX-CIEACTBUIX.

[IpencraBieHne o paBHOCHJIBHOCTH Ha MHOKECTBE. PaBHOCHUIIbHBIE ITPe0Opa30BaHusl ypaBHEHUH.

Meroas! pelieHUs ypaBHEHU I

MeTtonbl paBHOCUJIBHBIX IPEOOpa3oBaHMM, METOJ 3aMEHbl INEPEMEHHOW, Trpa@uuecKuil MeTo[.
Hcnonb3oBanue CBOMCTB (PYHKIMI NpU pelIeHUH YypaBHEHUM, HCIOJNb30BaHUE TeopeMbl Buera s
YpPaBHEHUM CTENEHU BbIIIE 2.

JIuneiiHOe ypaBHEHHE H €ro KOPHH

Pemenne nuHelHbIX ypaBHeHnH. KonnyecTBO KOpHEN JIMHEMHOTO ypaBHEHHUsI. JINHEHOE ypaBHEHUE
C IIapaMeTpOM.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

JIMCKpUMHHAHT KBaapaTHOro ypaBHeHHs. DopMmyna KOpHEH KBaapaTHOro ypaBHeHus. KommnuecTBo
JeWCTBUTENBHBIX KOPHEH KBaJIpaTHOTO ypaBHEHUs. PelieHre KBapaTHBIX ypaBHEHUN: rpaduueckuil MeTox
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pelIeHHsI, UCIONb30BaHNe (HOPMYJbl s HAaXOXKJICHHS KOpHEH, pa3liokeHHE Ha MHOXKUTENH, M0a00p
KOpHEl ¢ wuCnoib30BaHUEM Teopembl Buera. bukBagpaTHble ypaBHEHUs. YpaBHEHHUS, CBOJIUMBIE K
JUHENHBIM U KBagpaTHbIM. KBagpaTHoe ypaBHeHHE ¢ napaMeTpoM. PemieHue nmpocTedinx KBaJIpaTHBIX
YpaBHEHUH € MapaMeTpamu. PelieHne HeKOTOPhIX TUIIOB YpaBHEHUH 3 U 4 CTENEHMU.
JIpoOHO-panMOHAIbHbIE YPABHEHUS
Pemenne qpoO6HO-paliMOHAIBHBIX YPaBHEHUH.

IIpocreiimmue HppPalOHAJIbHbIC yYpPaBHeHMA BH/A! f(x)=a;

\/ f(x)= \/ g(x) J f(x)=aV f(x )\f g (x) n ux pemenue. Penenne nppannoHaIbHbIX YPaBHEHHUI Bua

f(x)=g(x).

Cucrembl ypaBHeHU M

VYpaBHeHuUe ¢ IByMs IepeMeHHbIMU. Pelllenne ypaBHEeHUH B LENbIX ynciiax. JInHeHHOe ypaBHEHUE C
IBYMS IepeMeHHBIMU. [ 'paduueckast uHTEpIIpeTaysl TMHEWHOTO YPaBHEHHUS C IBYMsI [IEPEMEHHBIMHU.

[IpencraBinenne o rpapuyeckodl HUHTEpPIPETallMd MPOU3BOJIBHOIO ypaBHEHUS C  JIBYMs
IIEPEMEHHBIMU: JINHUU Ha MJIOCKOCTH.

[TousiTue cucremsl ypaBHeHUM. PellieHue cucteM ypaBHEHUM.

[IpencraBieHyre 0 paBHOCHJIBHOCTH CUCTEM YpaBHEHUH.

MeToapl pelieHus CUCTeM JIMHEMHBIX YpaBHEHUW C JIByMsl MEepeMEHHBIMU TpadUyecKuil MeTof,
METOJI CJIOKEHUs, METOJl MOoJACTaHOBKH. KonnuecTBo pemieHuil cuctemsl JUHEHHBIX ypaBHeHuM. Cucrema
JIMHEWHBIX YPABHEHUN C TapaMETPOM.

CucreMbl HENMHEWHBIX ypaBHEHUH. MeTOJbl pElIeHUs CUCTEM HEJIMHEWHBIX ypaBHEHHH. Metoj
JIEJIEHUS], METO/I 3aMEHbI ITIepeMEHHbIX. OJIHOPOIHBIE CUCTEMBI.

HepaBencrBa

Yucnoble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka cripaBellIMBOCTH HEPABEHCTB
IIPY 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ nepemeHHoi. CTporue u HECTpOrue HepaBeHCTBA. J(OKa3aTeabCTBO HEPABEHCTB.
HepaBeHncTBa 0 cpeHUX Ui JBYX YHCEN.

[lonsiTue 0 pemieHnn HepaBeHCTBA. MHOKECTBO pELICHU HEPAaBEHCTBA.

[TpencraBienue o paBHOCUJIbLHOCTH HEPABEHCTB.

JIuneliHOe HEpaBEHCTBO M MHOYKECTBA €ro pelleHui. PemieHue nuHENWHbIX HepaBeHCTB. JIMHelHoe
HEPABEHCTBO C IMapaMETPOM.

KBazpaTHOoe HepaBEeHCTBO M €ro peuieHus. PerieHune KBagpaTHBIX HEPABEHCTB: MCIIONb30BaHHE
CBOMCTB W rpauka KBagpaTUYHOW (YHKIMH, METOJ, HMHTEPBAJIOB. 3alUCh pEIICHUS KBaJPaTHOIO
HEPABEHCTBA.

KBanpaTHOe HEpaBEHCTBO C MapaMEeTPOM U €ro pellieHue.

[Ipocreiinme MPPAIMOHAJILHBIE HEPaBEHCTBA BHIA: Jf(x)>a; Jf(x)<a;

JE()>Ja(x) /() > a

OO00011IeHHBII METO/I UHTEPBAJIOB JIJISl PEIIICHHs] HEPAaBEHCTB.

CucreMbl HEpaBEeHCTB

Cucrtembl HEPABEHCTB C OAHOW NepeMeHHOU. PemeHue cucreM HEpaBEHCTB C OAHOM MEPEMEHHOM:
JIUHEWHBIX, KBAJpPATHBIX, JIPOOHO-PAIIMOHAIBHBIX, HUPPAIMOHATBHBIX. M300paxkeHue pemeHus CHUCTEMbI
HEPaBEHCTB HA YUCJIOBOU MPSAMOM. 3aMKUCh PEIIEHUSI CUCTEMbI HEPABEHCTB.

HepaBenctBo ¢ AByms nepeMeHHbIMH. [IpeacTaBienne o peleHnn JMHEHOrO HEPaBEeHCTBA C ABYMSI
nepeMeHHbIMH. ['padudeckast HHTEpIpETalMs HEPABEHCTBA ¢ JBYMs nepeMeHHbIMU. ['paduueckuit meron
pELIECHHS CUCTEM HEPABEHCTB C ABYMS MEPEMEHHBIMH.

DOyHKIUHA

ITonsaTHE 32aBHCUMOCTH

[IpssmoyronbHas cucrema koopauHar. GopmupoBaHue MpeACTABICHUI 0 METAIPEAMETHOM MOHSATUU
«KoopAauHATEIY. ['paduk 3aBUCUMOCTH.

DOyHKUUA
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Crioco0Ob1 3amaHust (PyHKIUMI: aHAIWTHYECKUH, rpadudeckuid, Tabmuunbiid. I'padux QyHKIMH.
[Ipumepsl QyHKIMI, MOJNydaeMbIX B IMPOIIECCE HCCIEIOBAHUS PA3JIMYHBIX MPOIECCOB W PEIleHUs 3ajad.
3nayenne (yHKIMM B Touke. CBOHCTBa (QYHKIUI: 00NaCTh ONpeneNeHus, MHOXECTBO 3HAUYEHUH, HYIH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, BO3pacTaHue M yObIBaHHE, MPOMEKYTKU
MOHOTOHHOCTH, HauOoJIpIllee ¥ HAaUMEHbIIee 3HAYeHUE, NMEePUOANYHOCTh. MccnenoBanue (yHKIMU TO ee
rpaduky.

JIuneiinas pyHKUusA

CgoiicTBa, rpaduk. YriioBoi koddduiment npsmoit. Pacmonoxenue rpadguka JMHeHHONH QYHKIIMU B
3aBUCUMOCTH OT €€ K03 uumeHTos.

KBagparuunas pyHkums

CpotictBa. Ilapaboma. Ilocrpoenue rpaduka kBaapatuyHoil QyHknuu. I[lonoxeHue rpaduka
KBaJIpaTHYHON (DYHKIMU B 3aBUCHUMOCTH OT ee koddduumenton. Vcnonp3oBaHue CBOMCTB KBaJpaTHUYHOM
(byHKINU 1715 peIeHus 3a/1a4.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa QyHKIMU y = k y = —. I'unep6ona. IIpeacrapienue 06 acUMITOTaXx.
X X

CrenenHasi pyHKIUS C MOKa3aTeyieM 3
CgoiictBa. Kybuueckas napaboua.
QOyHKIMH y = /x , y=3x, y= x| HNx cBoiictBa u rpaduku. CreneHHas GyHKIUsS cC

[IOKa3aresieM cTeneHu Oouple 3.

[TpeoOpaszoBanue rpadukoB (yHKIMN: TMapaIeNbHBIA MEPEHOC, CUMMETPHS, PacTsIKEHUE/CKaTHe,
OTpakKCHHUE.

[IpencraBienue o B3aMMHO OOpaTHBIX (PYHKIIHSIX.

HenpepbiBHOCTD pyHKIIMM 1 TOUKH pa3pbiBa GyHKIM. KycouHo 3aiaHHble GyHKLIUY.

ITocsienoBaTeIbHOCTH U MPOTPeCCHU

Yucnosas nocienosarenbHOCTh. [IpuMepsl. beckoneunble mocienoBaTenbHOCTH. ApudmeTnyeckas
mporpeccusi M ee cBoictBa. ['eomerpuueckas mnporpeccus. CyMMHpOBaHUE TE€PBBIX  YJICHOB
apu(pMeTHYecKOl M reoMeTpudeckoil mporpeccuil. Cxopsmasicss reomerpuueckas mnporpeccus. Cymma
CXOJAILIEHCS TEOMETPUYECKOM ITporpeccuu. I'apmonndeckuii psaa. PacxoaumocTs rapMOHMYECKOTO psa.

Merton MmareMaTHUeCKOM HWHAYKIHMM, €ro HpUMEHEeHHe Js BbIBoJa (opMys, [JoKa3aTeiabCTBa
PaBEHCTB U HEPABEHCTB, PELICHUS 3a/1a4 Ha JEIUMOCTb.

Pelnenue TeKCTOBBIX 3a1a4

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pemenue TeKCTOBBIX 3a/1au apupMeTHudeckiuM criocodoM. Vcnonbp3zoBaHue TabIul, cXeM, 4epTexeil,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUN 3a]JauH.

Pemenne 3aga4 Ha ABHIKeHHe, padoTy, NOKYNKH

AHanu3 BO3MOXKHBIX CUTYyallUd B3aUMHOTO pAaclojOXeHUs OOBEKTOB MPU HUX JIBUKEHUH,
COOTHOILIEHUS] 0OBEMOB BBINOJIHAEMBIX pabOT IPU COBMECTHOM paboTe.

Pemienue 3aga4 Ha HaX0KAeHMe YACTH YHCJIA U YMCJIA 110 €r0 YacTH

Pemenne 3aga4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE NTPONOPLMH ITPU PELICHUHN 3a/a4.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Pemenue nornyeckux 3a1a4 ¢ HOMOIIbIO IrpadoB, TAOIHUII.

OcHoBHBIE MeTO/IbI pellleHUs 32124

Apudmernueckuii, anreOpanyeckuii, nepedop BapuaHTOB. llepBUUHBIE MpeACTaBIECHUS O APYTUX
METOJIaX pelIeHus 3a/1a4 (reoMeTpuueckue u rpadpudeckiue MEeTo/bl).

CraTHCTHKA M TeopHs BEPOSITHOCTEH

CraTucruka

TabnuuHoe W rpaduyeckoe NpPEeACTAaBICHUE JaHHBIX, CTOJ0YaTble M KPYroBbIE JHATrPAMMBI,
u3BJIeUeHHE HYXHOW wuHpopmanuu. JluarpamMmmel paccenBanus. OmnucareiabHble CTAaTUCTHYECKHE
nokaszaTenu: cpenHee apupMeTHyeckoe, MeauaHa, HauOoJblllee W HaMMEHbIIee 3HAYEHUS YHCIOBOTO
Habopa. OtkioHeHue. CiydaiiHble BBIOpOCHL. Mepbl pacceMBaHUs: pa3Max, AUCIEPCHS M CTaHIapTHOE
otkioHeHnue. CBoiicTBa cpeaHero apugmerndeckoro u gucnepcud. CnyvaiiHas HM3MEHYHBOCTD.
W3meHunBOCTH NpHU U3MepeHusx. Pemaromue npasuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BETMUMHAX.
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Cay4aiiHble ONBITHI H CJIy4YaliHbIe COOBITHSA

CrnyqaifHbIe OTBITHI (IKCIIEPUMEHTHI), AIEMEHTapHbBIE CiTydaiiHble coObITHs (MCcX0abl). BeposTHocTn
3JIEMEHTapHBIX COOBITHI. COOBITHS B CIyYailHBIX SKCIIEPUMEHTAaX M OJIarONpUSTCTBYIOLINE HJIEMEHTAPHBIE
coObITHd. BeposTHocTH ciiydaiflHBIX COOBITHI. ONBITHI ¢ PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.
Knaccudeckne BEepOSTHOCTHBIE OIBITHI C HWCHOJIB30BAHHMEM MOHET, KyOukoB. IlpencraBienue coObITHI C
nomouipio auarpamm Oiiepa. [IpoTuBoronoxHbie COOBITUS, OOBEAMHEHHE U MEpPecedeHHe COOBITHH.
[IpaBuno crnoxenus BeposTHOCTeW. Ciydwaiinenii BbiOOp. HesaBucumbie coObitus. IlocnenoBarenbHble
He3aBUCUMBbIE HchbITaHus. [IpeacraBieHne SKCHEpUMEHTa B BHJIE JEPEBA, YMHOKEHHE BEPOSITHOCTEM.
HcnbiTanus 10 epBoro ycnexa. Y ciioBHas BEpOsTHOCTb. POpMyiia OJHONW BEPOSTHOCTH.

JJieMeHThl KOMOMHATOPUKH U UCNbITaHUs bepHyin

[TpaBmiio yMHOXEHUsI, TIepecTaHOBKH, (akropuan. CodeTaHuss U 9UCIO codeTaHui. TpeyrombHUK
[Tackans u 6unoM HproToHa. ONbBITEI C OONBIIMM YHCIOM PABHOBO3MOXHBIX 3JIE€MEHTAPHBIX COOBITHIA.
Boruucienue BeposiTHOCTEH B OMBITaX ¢ MPUMEHEHUEM 3JIEMEHTOB KoMOuHatopuku. Mcnbitanus bepuysiu.
VYcnex u Heynava. BepostHOCTH cOOBITHI B CepUU UCTIBITAHUN bepHym.

I'eomeTpnueckasi BepoOsITHOCTH

Cry4aifHbplli BBIOOp TOYKM M3 (UTYpPHI HAa TUIOCKOCTH, OTpe3Ka M AYT'H OKpyxHOCTH. CiydalHbII
BBIOOp YHMCIIa U3 YHUCIIOBOTO OTPE3KA.

Cay4aiiHble BeJIHYMHBI

JluckperHas ciydaliHas BEJIMYMHA W PACIPEICICHUE BEPOATHOCTEH. PaBHOMEpHOE IHCKpETHOE
pacnpenenenue. l'eomerpuueckoe — pacmpeneieHue — BeposTHocTted.  Pacnpenenenue — bepryim.
bunomuansHoe pacnpenenenue. Hezapucumele ciaydaiiHble BenuuuHbl. ClI0KEHUE, YMHOKEHHUE CIIy4alHbIX
BeJIMYMH. MaTreMaTuueckoe OKUJaHue U €ro cBorcTBa. Jlucnepcust U CTaHIapTHOE OTKIOHEHUE CIIy4aitHOM
BEJIMYMHBI; CBOMCTBA AUCIEpcUU. Jlucnepcus 4yucia yCcrexoB B cepuu ucnbiTaHui bepuymmu. [lonsaTtue o
3akoHe OousblIuX unceln. M3mepeHne BepoATHOCTEH U TOUHOCTh U3MepeHus. [IpuMenenue 3akoHa 60IbIINX
YHCel B COIUOJIOTHH, CTPAXOBAaHHH, B 3JPAaBOOXPAHEHUH, OOecreueHHH Oe30MacHOCTH HACEJeHHS B
YpE3BbIYANHBIX CUTYALIHSIX.

I'eomerpus

I'eomerpuueckue purypsi

@urypsl B reOMeTPHH U B OKPYKalOLIeM MHUpe

['eometpuueckas ¢urypa. Buyrpennsis, BHemHsst odbnactu purypsl, rpanuna. Jluauu u obnactu Ha
IUIOCKOCTH. Brimykiast u HeBbIykiiast Gurypsl. Ilnockast u Hemockast GUrypsl.

Beinenenue cBoicTB 00BbekTOB. POpPMHpOBAHHE NPEACTABICHUNH O METaNpeIMETHOM IOHSATHU
«purypay». Touka, oTpe30K, mpsMas, Jiyd, JIoMaHasl, IUIOCKOCThb, YToJI, OMCCEKTpUca yrjla U ee CBOMCTBa,
BH/IBI YTJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas ciMMeTpHsi T€OMETPUYECKUX QUryp.

MHOroyroJbHUKH

MHOroyrojapHUK, €ro 3JeMEeHThl M ero cBoiicTBa. IlpaBuiibHbIE MHOTOYTrOJIBHUKH. BbImykibie u
HEBBIMYKJIbIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronbauk. Cymma yriioB TpeyrojbHuka. PaBHOOEIpEHHBIN TPEYTOJbHUK, CBOMCTBA U MIPU3HAKHU.
PaBHOCTOpOHHUI TpeyronbHUK. MeauaHbl, OMCCEKTPHUCHI, BHICOTHI TPEYTOJbHUKOB. 3aMeydaTesIbHble TOUKH
B TpeyrosibHUKe. HepaBeHCTBO TpeyroapbHUKA.

YetsipexyronabHuky. Ilapannenorpamm, pom0, NpsSMOYrojibHUK, KBajapat, Tpamenus. CBoiicTBa u
MIpU3HAKU NapajuieorpaMma, pomoOa, MpsiMOyToyibHUKA, KBaapaTa. Teopema BapunboHa.

OKpyKHOCTBb, KPyT

Hx nnemeHTHl M CcBOMcTBA. XOpABI M CEKyllWe, MX CBOMCTBA. KacareimbpHble M HX CBOMCTBA.
IleHnTpanpHble U BIIMCAHHBIE YIIIbl. BrincaHHble M ONMCAaHHBIE OKPYKHOCTH JIJIs1 TPEYTOJIbHUKOB. BrincanHble
Y OTIMCaHHBIE OKPYHOCTHU JJI YETHIPEXYroJbHUKOB. BHEBIIMCAaHHBIE OKPYKHOCTHU. PajuKkanbHas OCh.

@urypsl B npocTpancTse (00beMHBIE TeJla)

MHororpanHUK ¥ e€ro oayieMeHThl. Ha3BaHus MHOTOIPaHHHUKOB C pa3HbIM IIOJIOKEHUEM H
KOJIM4ecTBOM TpaHeld. [lepBHuHBIE NpencTaBIeHUS O MUpaMUAaxX, Mapajulesenuenax, npusMax, chepe,
mape, HUIMHIPE, KOHYCe, X AJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTHoweHNs

PasencrBo puryp
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CBolicTBa M MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB. JlOMONHUTENbHBIE TPU3HAKM paBEHCTBA
TpeyroibHUKOB. [Ipu3HaKy paBeHCTBaA MapaieIorpaMMOB.

ITapajuieJbHOCTH NPSIMBIX

[Ipy3Haku W CBOMCTBa MapajlieabHBIX MPSAMbBIX. AKCMOMa mNapaienbHocT EBkimaa. IlepBuunbie
MPEJICTAaBICHUS O HEEBKIIMIOBBIX reoMeTpusix. Teopema Daneca.

IlepnieHauKyAsipHbIE PSAMBbIE

[Tpsimoii yroa. Ilepnenaukyinsp k npsimoil. CepeaMHHBIN NEepHNEHAUKYISp K oTpe3Ky. CBolicTBa U
MIPU3HAKY NEPHEHAUKYIIPHOCTH NpsiMbIX. HakiioHHBIE, TPOEKIIMHU, UX CBOICTBA.

ITonoOue

[TponopunonansHbie 0oTpe3ku, nopodue ¢uryp. IlomoOubie TpeyronpHuku. IIpuzHaku momobus
TpeyrojibHUKOB. OTHOLICHUE IIIONIa/Iei MOT0OHBIX QUTYD.

B3auMHoe pacnosiokeHue NPSIMO M OKPY’KHOCTH, IBYX OKPYKHOCTEH.

HN3mepenus n BbIYUCICHUS

Beanuunnsbl

[Tonstue Benmuuunbl. [Inuna. U3mepenue nivHbl. EquHIBI H3MEpEHUS AJIMHBL.

Bennuuna yrna. ['panycHas mepa yrina. CuHyc, KOCHHYC M TAHT€HC OCTPOTO yria MpsSMOYTOJIbHOTO
TPEYrOJIbHUKA.

[TonstTe o miomaau MiIockod GUrypsl M ee cBoiicTBax. M3mepenwe mmomaaei. Eaunuiisn
MU3MEPEHUS TUIOLIAIH.

[IpencraBinenne 06 oObeMe MPOCTPAHCTBEHHON (QUIypbl M ero cBoicTBax. M3mepenue oObema.
Enununer usmepenus 00beMoB.

HN3mepeHus U BbIYMCICHUS

WHCTpyMEHTBl JUIsi W3MEPEHUH U TOCTPOCHHM; H3MEpEeHME U BBIYMCIEHUE YIJIOB, JUIMH
(paccTosiHUii),  TUIOIIAAEH,  BBIYMCIEHHWE  DJIEMEHTOB  TPEYrOJIBHUKOB  C  HCIOJIb30BAaHHEM
TPUTOHOMETPUUYECKUX COOTHOMEHUU. [Tnomanu. @opmynsl mwiomagym TpeyrojbHUKa, MapayiesorpaMMa 1
€ro YacTHBIX BHJOB, Tpamnemnuu, Gopmyna ['epona, dopMyna MIOMAIU BBHIMTYKIOTO YETHIPEXYroJlbHUKA,
(bopMyIBl JUIMHBI OKPYXHOCTH M IUIOIAAM Kpyra. Ilmomaabs KpyroBoro CekTopa, KpyroBOro CErMeHTa.
[1nomane npaBUIBLHOIO MHOTOYTOJIbHUKA.

Teopema IMudaropa. [TudaropoBs! Tpoitku. TpUTOHOMETPUYECKHUE COOTHOIICHUS B MPSMOYTOJILHOM
TpeyrojbHuke. Tpuronomerpuueckue pyHKIHUU TYIIOTO yIia.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue TpeyroapbHUKOB. Bbluncienue yrioB. BeluncieHHe BBICOTHI, MeIUaHbl U OHUCCEKTPUCHI
TpeyroiabHuka. OprorpeyronbHuk. Teopema [Itonemes. Teopema Menenas. Teopema UeBbl.

Paccrosnus

Paccrostnue Mexny Toukamu. PacctosiHue oT Touku 10 npsiMoid. PaccTosiHne Mexy gpurypamu.

PaBHOBemNMKHE U PABHOCOCTABIIEHHBIE (DUTYPBI.

CaolicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUMHBI yTiia, IJI0MaaAd U o0bemMa (pUrypsbl.

I'eomeTpryeckue nocTpoeHus

["'eomeTpryeckue NOoCTPOEHUs AJIsl WILTIOCTPALIMK CBOMCTB r€OMETPUYECKHUX (PUTYD.

HNHcTpyMeHTBI Ui HOCTpoeHU. LIupKyib, TMHENKA.

[Ipocreiimve MOCTPOCHUS UPKYIEM U JTMHEHKON: MMOCTPOCHUE OMCCEKTPHUCHI yIiia, MEPIeHIUKYIsIpa
K IIPSIMOM, yTJIa, PaBHOT'O JAHHOMY.

[TocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, JIBYM CTOPOHAM U YTy MEXIy HUMH, CTOPOHE U
JBYM MPUJIEKAIUM K HEH yIiiam, no opy2um 91eMeHmam.

[enenne oTpe3ka B JaHHOM OTHOIIEHUH.

OcHOBHBIE METO/BI PEIICHUs 3ajad Ha MOCTPOEHUE (METOJ] IeOMETPUYECKHX MECT TOYEK, METOJ
MapajuIeIbHOTO MepeHO0ca, METO, CHMMETPHH, METO/T ITO100Us).

Ortansl peleHns 3a/1a4 Ha IOCTPOEHHUE.

I'eomeTprueckue npeodpazoBaHus

IIpeoOpa3oBanus

[IpencraBnenne 0 MEXIIPEAMETHOM TOHITHH «IIpeodpazoBanue». [I[peodpasoBanus B MaremMatuke (B
apu¢meTHke, anredpe, reoOMeTpHUECKUE TPeoOpa3oBaHUs).

JABrKeHUust
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OceBas u IICHTpaIbHASI CHMMETPHH, IOBOPOT U MapaJuIeIbHBINH epeHoc. KomOnHaum nBrmkeHni Ha
IJIOCKOCTH U UX CBOWCTBA.

ITonoOue kak npeodpasoBanue

I'omotetns. I'eomeTpuueckue mpeoOpa3oBaHMsI KaK CPEACTBO JIOKA3aTEIbCTBA YTBEPXKIACHUN U
pelieHns 3a1ad.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTops!

[TonstTue BekTOpa, HAEWUCTBUS HAJ BEKTOpAaMH, KOJUIMHEApHbIE BEKTOPBI, BEKTOPHBIA Oa3uc,
pas3oXeHue BEKTOpa IO Oa3HCHBIM BeKTOpaM. EIMHCTBEHHOCTh pa3jOkKEHUs BEKTOPOB IO 0a3ucy,
CKaJISIpHOE MPOU3BEJCHHUE U €r0 CBOMCTBA, UCIIOJIB30BaHNE BEKTOPOB B (hH3HKE.

Koopaunarsi

OCHOBHBIE MOHATHS, KOOPAUHATBHI BEKTOPA, PACCTOSIHUE MEXAy Toukamu. KoopauHaTsl cepelnHbl
oTpe3Ka. YpaBHEHUS PUTYD.

[IpuMeHeHre BEKTOPOB U KOOPJAMHAT JUIsl pELIEHUsI TEOMETPUUYECKUX 3a/1ay.

Addunnas cuctema koopauHat. Paanyc-BekTopsl Touek. LeHTpou 1 cucTeMBbl TOUEK.

Hcmopua mamemamuru

Bosnuknoeenue mamemamuxu Kax Hayku, smanvl ee passumus. OcHO8HblE pa30envl MamemMamuKuy.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocms mmnoowcecmea npocmeix uucen. Hucna u onumsl ompeskos. Payuonanvhvie uucaa.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

3apooicoenue ancebpol 6 nedpax apugpmemuxu. An-Xopesmu. Pooicoenue dyxeennou cumsoruxu. I1.
©®epma, ©. Buem, P. Jlexapm. Hcmopus eonpoca o naxodcOeHuu ¢hopmyn KopHel anceopauieckux
ypaeuenuti cmenetet, bonvuux vemoipex. H. Tapmanws, [[c. Kapoano, H.X. A6ens, O.1anya.

Tlosenenue memooa KoopouHam, NoO360JA0WeE20 NEepesooUms 2eomMempuieckue 00vbekmvl Ha A3bIK
aneeopwi. Ilossnenue epagpurxos ynxyui. P. [exapm, 1. @epma. [Ipumepol paznuunvix KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, yucia uoonayuu. 3aoaua o WUAXMamHou
docke. Cx00uMocmy 2eomMempuieckoll npocpeccuul.

Hcmoxu meopuu eepossmuocmeti: cmpaxogoe oeno, aszapmuvie uepvl. 11. Depma, b. Ilackanw, A.
bepnynnu, A.H. Konmozeopos.

Om 3emnedenuss k ceomempuu. Iugacop u e2o wxona. @anec, Apxumed. I[lnamon u Apucmomens.
Ilocmpoenue npasunvhvix MHo20y20nbHUKOS. Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue kyba.
Hcmopus uucna wr. 3onomoe cevenue. «Hauana» Eexnuoa. JI. Diinep, HH. Jlobauesckuu. Hcmopusa namozo
nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnanu Aunaxcazop, pamocghen u Apucmapx o pasmepax
Jlynwot, 3emnu u Connya. Paccmosanus om 3emau oo Jlyner u Connya. Mzmepernue paccmosanuss om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1.Juinep. H.U. Jlobauesckuii, 11.JI. Yebviues,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HABULAUKUX HAVK,
paszsumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

I11. TemaTu4eckoe NJIaHUPOBaHKME, B TOM YHCJIe C y4eTOM padoueil mporpaMmbl
BOCIIMTAHMS € YKAa3aHHEM KOJIMYEeCTBA YACOB, 0OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbI

Ne
n/n
Coaep:xanue yueOHOT0 nmpeaMera KosunyecTBo 4acoB
TeM
bl
MATEMATHKA
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5 kaacce

1. Jlunun 8 10
1. JIuHUYM HA TIOCKOCTH. 1 1
2. IIpsimas, oTpe3ok. 2 2
3. JnuHa oTpeska. 2 3
4. OKpYKHOCTb. 2 3
Koumponvnas paboma Ne 1 1 1

2. HatypaJjbHble yncia U HyJIb. [leficTBUS ¢ HATYPAJBHBIMH YHCIAMM. 13 16
5 Kak 3anuchBatoT 1 YUTAIOT HATYypaIbHBIE YUCIIA. 2 2
6. Harypamsnsrii psa. CpaBHeHHE HATYPaIbHBIX YHCEI 2 2
7. UYwcna ¥ TOUYKH Ha TIPSIMOI 2 3
8 OxpyriieHHe HaTYypaIbHBIX YHCEI 2 2
9. Pemenne KoMOMHATOPHBIX 33724 3 5
Koumponvnas paboma 2 2

3. JleiicTBHUSI ¢ HATYPAJbLHBLIMH YHCJIAMHA 22 26
10 CroxeHue U BEIYUTaHHE 3 4
11 VYMHOXEHHNE U IeTEHNE 5 6
12 IMopsinok nelcTBHiA B BEIYUCICHHUSIX. 4 5
13 CreneHp 9ncia 3 3
14 3amaqyu Ha IBUKEHUE 4 5
Koumponvnas paboma 3 3

4. Ucniosib30BaHMe CBOWCTB /IeiCTBUI NPH BHIYHCICHUSIX 12 15
15 CBoiicTBa CIIOKEHHS 1 YMHOXECHHUS 2 3
16 PacmpenenutenbHOe CBOMCTBO 3 3
17 3ama4yu Ha 4acTH 3 4
18 3amaun Ha ypaBHUBAHUE 2 3
Koumponvnas paboma 2 2

5. ¥Yrabl H MHOTOYT 0JIbHUKH 9 11
19 Kak 0003Ha4aroT v CpaBHUBAIOT YTIIBI 2 2
20 H3mepenue yrios 3 4
21 JlomaHBIe ¥ MHOTOYTOJIBHUKH 2 3
Koumpoavnas paboma 2 2

6. e uMOoCTh Ynces 15 17
22 Jenutenu u KpaTHbIe 3 4
23 IIpocTsle u cocTaBHBIE UUCIa 2 2
24 CBoiicTBa IETMMOCTH 2 2

43




25 TIpu3HaKK JCTUMOCTH 3 4
26 Jlenenne ¢ 0CTaTKOM 3 3
Koumponvnas paboma 2 2

7. TpeyroabHUKH M YeTHIPEXYTOTbHUKHI 10 13
27 TpeyroabHUKY U UX BUIBL. 2 3
28 [IpsimoyronsHUK 2 3
29 PaBencTBoO duryp 2 3
30 [Inomans npsIMOYTOIBHAKA. 2 2
Koumponvnas paboma 2 2

8. Ipodu 18 21
31 Jomu 2 2
32 Yro Takoe 1podb 3 4
33 OCHOBHOE CBOICTBO IpoOU 3 4
34 [IpuBeaeHne NpodOHU K HOBOMY 3HAMCHATEITIO. 2 2
35 CpaBHeHue npobeit 3 4
36 HarypanpsHble uncna u gpodu 2 2
Koumponvnas paboma 3 3

9. leiicTBus ¢ 1podsIMHI 34 38
37 CrnoxeHue ¥ BEIUUTaHUE APOOCi 5 5
38 Cwmeniansbie Apoou 3 3
39 CrnoxeHre ¥ BBIYUTaHHE CMEIIaHHbBIX Jpo0eit 5 5
40 YMHOXEHHE Ipodeit 5 6
41 Henenne apobeit 5 6
42 Haxoxenne 9acTH 11eJI0ro 1 IEJIOr0 0 €ro YacTH 5 6
43 3amaun Ha COBMECTHYIO paboTy 3 4
Koumponvnas paboma 3 3

10. MHoOrOrpaHHUKH 10 14
44 ['eomeTpryeckue Tesa U UX U300paKeHue 2 3
45 [IpsiMOYTOJIBHBIN TTApaICICITHITST 2 3
46 O0BéM mapasurenenumnena 2 3
47 IMupamuna. 2 3
Koumponvnas paboma 2 2

11.Tabauusbl u THATPAMMBI 9 11
48 YreHune U cocTaBieHHE TaOIHIL 3 3
49 JunarpaMmsI 2 3

44




50 Onpoc 00IIECTBEHHOI'O MHEHUS 2 3
Koumponvnas paboma 2 2
IloBTOpEeHuUe 15 18
Hroro 175 210

6 kiacc
1. J{po0u 1 mMponeHTbI 18 22

1. UYto MBI 3HaEM 0O APOOSIX 2 3

2 Brruncienus ¢ gpo0smu 2 3

3 «MHor03TaxKHBIE)» Ipo0OH 2 2

4 OCHOBHBIE 331291 Ha IpodH 3 4

5 Yro Takoe IpoueHT 5 6

6 CronbuaTbie U KPYroBble THarpaMMBl 2 2
Koumponvnas paboma 2 2

2. TlpsiMble HA MUIOCKOCTH U B IPOCTPAaHCTBE 7 9

7 [Tepecekatomumecs npsMbie 2 3

8 [MapannensHBIC IPSMBIC 2 3

9 Paccrosiame 2 2
Koumponvnas paboma 1 1

3.JecaTuuHbIE APOOH 9 12

10 Jlecsatuunas 3anuchk Apoodeit 2 3

11 JecsaTudHble IpoOU U METpUYECKas CUCTEMa Mep 1 2

12 [TepeBos1 0OBLIKHOBEHHOH ApOOH 2 2
B JIECSITUYHYIO

13 CpaBHEHHE IECATHIHBIX APOOCH 2 3
Koumponvnas paboma 2 2

4.]leficTBHSA ¢ JeCATHIHBIMH APOOIMHI 31 33

14 CrnoxeHre ¥ BEIYUTaHUE TECATHYHBIX Apo0eit 4 5

15 YMHOXEHHUE U JefieHHe AecATUYHON apobu Ha 10, 100, 1000 3 3

16 YMHOXEHHE NeCATUIHBIX Apoleit 5 5

17 Jlenenue necATHUHBIX Ipobeit 5 6

18 JleneHue AeCATHYHBIX TpooOeit 4 4
(mpopomkeHue)

19 OkpyrieHne 1eCITUIHBIX ApoOei 3 3

20 3a/auM Ha IBUKEHHUE 4 4
Kommpoavnas paboma 3 3

5.0xpyxkHOCTH 9 11

21 OKpYXHOCTB U TIpsiMast 2 2
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22 JIBe OKPY)KHOCTH Ha IIOCKOCTH 2 2
23 ITocTpoeHue TpeyroabHUKa 2 3
24 Kpyrneie Tena 1 2
Koumponvnas paboma 2 2
6.0THOIIEHUS ¥ MPOLIEHTHI 14 17
25 Y10 TaKoe OTHOIIECHHE 2 3
26 JleneHrie B JaHHOM OTHOIICHUU 3 3
27 «['maBHas» 3a1a4a Ha MPOLICHTHI 4 5
28 BrIpaxkeHne OTHOIIEHUS B IPOLEHTaX 3 4
Koumponvnas paboma 2 2
7. CummeTpus 8 11
29 OceBast CHMMETPHS 2 2
30 Och cummeTpun GUTYpEI 2 4
31 IentpanpHast cHUMMETpHS 2 3
Koumponvnas paboma 2 2
8.BuipaikeHusi, popmMybl, ypaBHeHUs 15 17
32 O MaTeMaTH4YEeCKOM SI3BIKE 2 3
33 BykBeHHBIC BRIpa)KCHHS U YUCIIOBBIC TTOICTAHOBKU 2 3
34 ®opmyiel. Beraucnenus mo popmyiaam 3 3
35 DOopMyITHL IUTHHBI OKPYKHOCTH, 2 2
TIONIaM Kpyra U 00béMa 1apa
36 Yro Takoe ypaBHCHUE 4 4
Koumponvnas paboma 2 2
9.11esbIe yHCIa 14 16
37 Kaxkue yncia Ha3pIBaIOT LETBIMA 1 2
38 CpaBHEHHE MEJBIX YHCEIT 2 2
39 CroxeHue HETbIX YUCET 3 3
40 BrluntaHue 1esbIX Yucen 3 3
41 YMHOKEHUE U JIeJICHUE LENbIX YUCEIl 3 4
Koumponvnas paboma 2 2
10.MHuoxectBa. KomoOunaropuka 9 11
42 TMoHATHE MHOKECTBA 2 2
43 Onepanuu HaJ MHOKECTBAMH 2 2
44 Pemenue 3a1a4 ¢ momoieio KpyroB Diiepa 2 2
45 KomOuHaTopHEIE 331291 2 3
Koumponvnas paboma 1 2
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11. PanuoHajbHbIe YHCIA 16 19
46 Kakwe urciia Ha3sIBalOT PAIMOHAIBHBIMA 2 3
47 CpaBHEHUE pallMOHATIBHBIX YHCEIN. 2 3
Mopynb yucna
48 JeiicTBUS ¢ palliOHATBHBIMA YHACIAMHU 5 6
49 UYro Takoe KOOPAWHATHI 2 2
50 [IpsmoyroapHBIE KOOPAUHATHI HA 3 3
IUIOCKOCTH
Koumponvnas paboma 2 2
12.MHOroyroJbHUKH U MHOTOTPAHHUKH 10 12
51 [MTapamrenorpamm 3 4
52 ITnomann 3 3
53 [Ipmma 2 3
Koumponvnas paboma 2 2
IToBTOpEHmMe. 15 20
Hroro 175 210
AJITEBPA
7 xy1ace
IMoBTOpenne 3 3
1. BoipaskeHusi, To:KAeCTBa, ypaBHeHHUS 22 26
1 Bripaxenus 5 5
2 [Ipeobpa3oBanne BeIpaXKCHUN 4 6
Koumponvnas paboma Ne 1 1 1
3 YpaBHEHUsI ¢ OJJHOM MEepeMEHHOU 7 9
4 CTaTHCTHYECKHE XapaKTePUCTUKH 4
Koumponvnas paboma Ne 2 1
2. ®yHKIUHU 11 18
5 OyHKIMY U UX rpaduKu 5 7
6 Jluneiinast GpyHKIUS 5 10
Koumponvnas paboma Ne 3 1 1
3.CTeneHb ¢ HATYPAJIbHBIM MOKAa3aTeleM 11 18
7 CrenieHb U ee CBOWCTBA 5 10
8 OHOYIEHBI 5 7
Koumponvnas paboma Ne 4 1 1
4. MHOro4/1eHbl 17 23
9. CymMa 1 pa3HOCTh MHOTOYICHOB 3 4
10. | Ipowu3BeneHue OHOUIEHA U MHOTOYICHA 6 7
Koumponvnas paboma Ne 5 1 1
11. IIpousBegeHre MHOTOUJIEHOB 6 10
Koumponvnas paboma Ne 6 1 1
5.@opMyJibl COKPALIEHHOT0 YMHOKEHH S 19 23
12. | KBaapar cyMMBbI U KBaJpaT pa3HOCTH 5 6
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13. | Pasuocts kBagparoB. CyMMa U pa3sHOCTH KyOOB 6 6
Koumponvnas paboma Ne 7 1 1
14. | IIpeoOpa3oBaHue LEIbIX BHIPAKECHUN 6 9
Koumponvnas paboma Ne 8 1 1
6.CucreMsbl JUHEHHBIX YpaBHEHHIT 16 17
15. | JIuHelinble ypaBHEHUS C IBYMSI IEPEMEHHBIMH U UX CHCTEMBI 5 6
16. | Pemenme cucteM JIMHEHHBIX YpaBHEHUH 10 10
Koumponvnas paboma Ne 9 1 1
IToBTOpEeHmneE 6 7
Hroro 105 135
8 kirace
Auaredpa
IloBTOpeHue 3 3
1.PanuoHaJbHBIE IPOOH 23 30
1. ParonansHble JpoOH U UX CBOWCTBA 5 5
2. CyMMa 1 pa3HocTh ipodeit 6 8
Koumponvnas paboma Ne 1 1 1
3. [IpousBeneHne u vacTHOE Ipodei 10 15
Koumponvnas paboma Ne 2 1 1
2.KBagpaTHble KOPHH 19 25
4, JIeHCTBUTEIIbHBIC YUCIIA 2 3
5. Apupmernueckuii KBaIpaTHBIA KOPEHb 5 6
6. CBoiicTBa apupMETHYECKOTO KBaAPATHOTO KOPHS 3 4
Koumponvnas paboma Ne 3 1 1
7. [TpumeHeHne cBOWCTB apu(METHYECKOTO KBaAPATHOTO KOPHS 7 10
Koumponvnas paboma Ne 4 1 1
3.KBaapaTHble ypaBHEHHSA 21 30
8. KsanmpatHoe ypaBHEHHE H €T0 KOPHH 10 16
Koumponvnas paboma Ne 5 1 1
9. JpoOHbIe parioHAIEHBIC YPaBHEHUS 9 12
Koumponvnas paboma Ne 6 1 1
4.HepaBeHcTBa 20 24
10. | YucnoBsle HEpaBEeHCTBA U UX CBOWCTBA 8 9
Koumponvnas paboma Ne 7 1 1
11. | HepaBeHcTBa C 0AHOM NMEPEMEHHON U UX CHCTEMBI 10 13
Koumponvnas paboma Ne 8 1 1
5.CteneHs ¢ HeabIM MOKa3aTeaeM. JJIeMeHThI CTATHCTHKH 11 13
12. | CreneHb ¢ LeNbIM TIOKa3aTeNeM U ee CBOICTBa 6 8
Koumponvnas paboma Ne 9 1 1
13. | DneMeHTHl CTaTHCTHKA 4 4
IloBTOpEeHue 8 15
Hroro 105 140
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9 kaace

Anredpa
IloBTOpEeHUe 4 4
1.KBaapaTuuHasi pyHKIHSA 22 29
1. OYHKITUH 1 UX CBOHCTBA 5 7
2. Ksanmparusiii TpexwieH 4 5
Koumponvnas paboma Ne 1 1 1
3. Ksanmparuanas yHKINS 1 ee rpaduk 8 11
4. Crenennas Gpynkuus. Kopens N-oit creneHu 3 4
Koumponvnas paboma Ne 2 1 1
2.YpaBHeHHUs U HePaBEHCTBA ¢ OHOI NepeMeHHOit 14 20
5. VYpaBHEeHUs ¢ OJJHOM NepeMeHHOI 8 12
6. HepaBeHcTBa ¢ 0qHOI nepeMeHHOIT 5 7
Koumponvnas paboma Ne 3 1 1
3.YpaBHeHHUs M HEPABEHCTBA C IBYMsI lepeMeHHBIMH 17 24
7. YpaBHEHU ¢ ABYMs IEPEMEHHBIMU 10 16
8. HepaBeHcTBa ¢ 1ByMsI IepeMEHHBIMU 6 7
Koumponvnas paboma Ne 4 1 1
4.ApudmeTnyeckasi 4 reoMeTpHUYeCKasi MPOrpeccHn 15 17
9. Apudmernueckas Iporpeccus 7 8
Koumponvnas paboma Ne 5 1 1
10. | I'eomerpudeckas mporpeccus 6 7
Koumponvnas paboma Ne 6 1 1
5.9/1eMeHTHI KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEMH 13 17
11. | DneMeHTH KOMOMHATOPHKHI 9 11
12. | HauanbHbIe CBeIEHUS U3 TEOPHH BEPOSITHOCTEH 3 5
Koumponvnas paboma Ne 7 1 1
IMoBTOpEeHme 17 25
Hroro 102 136
TFEOMETPUSA
7 xy1ace
1.HayajbHbIe reoMeTpuyecKie CBeleHus 16 21
1 UTo u3yuyaeTr reomeTpus 1 1
2 Touxa. [Ipsimas. ITnockocTs 1 1
3 [psamast. JIyu. Orpe3ok 1 1
4 CpaBHEHHE OTPE3KOB 1 1
5 M3mepenue oTpe3koB. PaccTosiHuE MEXly TOUKAMU. 1 1
6 Jlyd u yrona 1 1
7 CpaBHEHUE YITIOB. 1 1
8 W3mepenue yrios 1 1
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9 CMeXKHBIE yTJIbI 1 1
10 | BepTuKanbHBIE yIIIBI 1 1
11 | TeprneHauKyIsIpHBIE TPSMbIE 1 1
12 | OxpyxHocTb 1 1
13 | O cummerpun 1 1
14 | Teopembl, aKCHOMBI, ONPEICITCHIUSI 1 1
15 | Pemenue 3agau 1o teme «HauanbpHbie TEOMETPHUECKUE CBEICHHSY. 1 6
Koumponvnas paboma Ne 1 1 1
2.TpeyrojibHUKH 15 21
16 | TpeyronbHuK 1 1
17 | PaBHOOempCHHBIN TPEYTOIBHIK H €T0 CBOMCTBA 1 1
18 | 3amaum Ha cBo¥icTBa paBHOOEAPEHHOTO TPEYTOIBHHUKA. 1 1
19 | TlepBsIil npu3HAK paBEHCTBA TPEYTOJILHUKOB 1 1
20 | 3agauu Ha IPUMEHEHHWE TIEPBOTO MPU3HAKA PABCHCTBA TPEYTOJIbHUKOB 1 1
21 | Bropoil npu3HAK paBEHCTBA TPEYTOJILHUKOB 1 1
22 | 3amaun Ha MPUMEHEHKE BTOPOTO MPHU3HAKA PABEHCTBA TPEYTONHHUKOB 1 1
23 | Tpernii mpU3HAK PAaBEHCTBA TPEYTOIBHUKOB 1 1
24 | 3agauu Ha MPUMEHEHHE TPETHEro MPH3HAKA PABEHCTBA TPEYTONbHUKOB 1 1
25 | IlpusHaku paBHOGEIPEHHOIO TPEYrOJIbHUKA 1 1
26 | 3amauu, CBA3aHHBIE C IPU3HAKAMHU PABHOOEAPEHHOTO TPEYTOJILHUKA 1 1
27 Pemenne 3agau 1 6
28 | 3ammTa MpoeKTOB 1 1
O60611eHMe TI0 TeMe «TpeyroJbHUKI. 1 2
Koumponvnas paboma Ne 2 1 1
3.I1apajiebHbIe NPsIMbIE 11 18
29 | MapasnnenpHble TPsIMbIC 1 1
30 | IlpusHaky napamiesbHOCTH MPAMBIX 1 1
31 3agauu ¢ UCTOJIb30BaHUEM ITPU3HAKOB MAPaIEIbHOCTH NPSIMBIX 1 1
32 | AkcroOMa mapajIeNbHOCTH MPSIMBIX 1 1
33 | CaoiicTBa mapauieabHBIX TPSIMBIX 1 1
34 | 3agauu ¢ UCTIOTH30BAHUEM MTPU3HAKOB M CBOICTB MAPAIJICIbHBIX MPSMBIX. 1 1
35 | Vbl ¢ COOTBETCTBEHHO NAPAJUIENLHBIME CTOPOHAMU 1 1
36 | 3agauM ¢ UCIOJIL30BAHUEM CBOMCTB YIJIOB C COOTBETCTBEHHO NapaJUICIbHBIMU HIIH 1 1
MEePIEeHANKYJISIPHBIMH CTOPOHAMH
37 Pemenne 3agay 1 8
O6006menne no reme «[lapannensHpre IPsSMBIE). 1 1
Koumponvnas paboma Ne 3 1 1
4.CoO0THOLIEHHSI MEKAY CTOPOHAMH U yIJIaAMH TPeyroJbHHKA 16 23
38 | Cymma yriioB TpeyrojbHHKa 1 1
39 | 3amauu ¢ WCIOIB30BAHUEM TEOPEMBI O CYMME YIJIOB TPEYTOJIbHHKA 1 1
40 COOTHOIIEHUS MEXKAY CTOPOHAMH U yIJIaMH TPEYTOJIbHUKA 1 1
41 3agaun, CBA3aHHBIE C COOTHOMICHUSIMHI MEX/ly CTOPOHAMHM U YTJIaMH TPEyToJIbHHUKA 1 1
42 | HepaBeHCTBO TpeyrojJbHUKA 1 1
43 | TIpsMOYTOJBHEIN TPEYTOILHUK. 1 1
44 IeprieHuKynsAp U HAKJIIOHHAS 1 1
45 | Tlpu3Haku paBEeHCTBA MPSIMOYTOIBHBIX TPEYTONBHBIX TPEYTOJbHIKOB 1 1
46 3ana4n, cBI3aHHbBIE CO CBOMCTBAMHU M NIPU3HAKAMH IIPSMOYTOJIBHOTO TPEYTOJIbHHUKA. 2 4
A7 Pewenme 3a7a4 1o TeMe « COOTHOIIEHHS MEK/Ty CTOPOHAMH U YIIIAMH TPEYTOJIbHUKaY. 3 8
O6o06maronuii ypok 1o teme «COOTHOIIEHUS] MEX/y CTOPOHAMH U YTJIaMHU TPEYTOJIbHUKAY. 2 2
Konmponvnas pabomaNed 1 1
5.3apaum Ha mocTpoeHue 10 18
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48 | TeoMeTpHIECKOE MECTO TOUEK 1 1
49 3amaun Ha HAXO0XJICHUE TEOMETPUIECKUX MECT TOUEK 1 1
50 | OcHoBHbIE 33/1a4K HA IOCTPOCHHUE 1 1
51 | Pemenue 6a30BbIX 3a/1a4 HA IIOCTPOCHHE. 1 1
52 | 3amgauwm Ha MOCTpPOCHHE 1 1
53 Bornee cnoxHbIe 3a1a91 Ha TOCTPOCHHE 1 1
54 | Meroa reoMeTpHYECKUX MECT TOUCK B 33/1a4ax Ha MOCTPOCHHE 1 1
55 | Ucnonk3oBaHue METOJA FEOMETPUYECKHMX MECT TOUCK IIPU PEIICHUHN 3314 1 1
Perenue 3amau no teme «3agadd Ha HOCTPOCHHE) 1 9
Koumponvnas paboma Ne5 1 1
IloBTOpeHue. 2 4
Hroro 70 105
8 kiace
Feometpus
IloBTOpeHue 2
OxpyzkHocTh (10 9) 10
1.1 | OxpyxHOCTb 1
1.2 | OkpyKHOCTB U IpsIMas. 1
1.3 | LleHTpanbHbII U BOMCAHHBIN YTOJ. 1
1.4 | Xopasl u gyru. 1
1.5 | OkpyXHOCTb, BIMCaHHAs B TPEYTOJbHUK. 2
1.6 | OxpyXHOCTb, ONTUCAHHAS OKOJIO TPEYTOJIbHUKA. 2
O6o00maromuii ypox. 1
Koumponvnas paboma Ne 1 no meme: « OKpysrcHocmv». 1
YeThIpexyroabHUKA 19
2.1 | AHanu3 KOHTpOJIbHOM paboThl. PaboTa Hag ommOKkaMu.  YeThIpeXyroNbHHUK U €ro CBOMCTBA. 1
2.2 | INapannenorpaMm H €ro CBOMCTBA. 2
2.3 | IIpu3Haku napannenorpamma. 2
2.4 | IIpsAMOYronbHUK. 2
2.5 | Pom6. 2
2.6 | Ksanmpar. 2
2.7 | CpenHsist TUHHS TPEYTrOJIbHHKA. 1
2.8 | Tpanenus. 2
2.9 | Teopema Daneca. 1
2.10 | BricaHHBIE U OIMCAHHBIE YETHIPEXYTOIbHUKH. 2
Pemenue 3agau. O6o0maonmii ypox. 1
Koumponvnas paboma Ne 2 no meme: « HemuvipéxyeonoHuxuy. 1
I[oxo0HbIE TPEYTOIbHUKH 13
3.1 | AHanu3 KOHTpOIbHOU paboTel. PaboTa Hax ommbOkamu. [IponoprroHaasHBIE OTPE3KH. 2
3.1 | IIponopuroHaabHBIC OTPE3KU. 1
3.2 | ITomobue TpeyroabHUKOB. 1
3.3 | IIpuzHaku nogoOust TPEYroJbHUKOB. 2
3.4 | Mertox noo6ust 1 HEKOTOPBIE METPUIECKUE COOTHOMICHHSI B OKPY)KHOCTH. 1
3.5 | CBOHCTBO OMCCEKTPUCHI TPEYTOJILHUKA. 2
3.6 | 3ameuaTenbHbIC TOUKU B TPEYTOJIbHHKE. 2
Pemenne 3amau. O6o0maromuii ypox. 1
Koumponvnas paboma Ne 3 no meme: «I10006HbIe MpeyeonbHUKUY. 1
Penrenne npssMoyroJibHbIX TPEeyroJbHHKOB 11
4.1 | AHanu3 KOHTPOJLHOU paboThl. PaboTa Hax ommOkamMu. MeTpudeckne COOTHOIICHHUS B 2
HPSIMOYTOJILHOM TPEYrOJIbHHUKE.
4.2 | Cpeanee reoMeTpHUECKOE U CpeIHEE apu(PMETHIECKOE IBYX OTPE3KOB. 1
4.3 | Teopema ITudaropa. 2
4.4 | CooTHOIIEHHS MEXLy CTOPOHAMH H yIJIaMH B NIPSIMOYTOJIbBHOM TPEYTOJIbHHKE. 1
4.5 | OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. 1
4.6 | Pemenne npsMOYTOIBHBIX TPEYTOIHHUKOB. 2
Pemenue 3agau. O6o0maronmii ypox. 1
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Koumponvnas paboma Ne 4 no meme: «Pewenue npamoy2oibHblx mpey201bHUKOE). 1
Ilnomann 11
5.1 | AHanu3 KOHTpOJILHOH paboTsl. PaboTa Haj ommbOkamu. [lnomans MHOTOyronbpHUKa 1
5.2 | IInomaxas NpsMOYroNbHUKA. 1
5.3 | IInomaxns napanaenorpaMma. 1
5.4 | IInomans TpeyroJpHUKA. 2
5.5 | IInomans Tpamenuw. 2
5.6 | Merop momanei. 1
Pemrenue 3anau. 1
O600maromuii ypox. 1
Koumponvnas paboma Ne 5 no meme: «Ilnowaosy. 1
AHanun3 KOHTPOJIBbHOH padoTtel. PaboTa Hax ommbOkamu. 1
IloBTOpEHUE 4
Hroro 70
9 kiIacc
I'eomerpus
IloBTOpeHue 34 3
OKpyXHOCTB
TpeyroabHUKU
YeThIpeXyTronbHUKH
Pemienune TpeyronbHnkos 13 4 13
1.1 | Tpuronomerpuueckue pyHkipu yria ot 0° g0 180° 2
1.2 | Teopema KOCHHYCOB 2
1.3 | Teopema cunycoB 2
1.4 | Pemenue TpeyroibHUKOB 2
1.5 | IIpumeHeHNE TPUTOHOMETPUYECKUX (PYHKINI K BBIYHCIICHUIO TUIOMIACH 2
Pemenne 3agau 1
O06o0maromuit ypok 1
IIpoBepounasi padora Nel 1
JITHHA OKPYKHOCTH M IIowaasL kpyra 10 u 10
2.1 | MHOroyrojasHHUKH 1
2.2 | IIpaBunbHBIE MHOTOYTOJIBHUKH 2
2.3 | JnuHa OKpY>KHOCTHU 1
2.4 | IInomans kpyra 1
Pemenne 3agau 2
3amuTa IpOeKTOB 1
O6o0marmui ypox 1
IIpoBepounasi pa6ora Ne2 1
Mertoa koopauHat 11 4 11
3.1 | HdexaprtoBa cucTeMa KOOPAUHAT 1
3.2 | YpaBHEHHE OKPYKHOCTH 2

52




3.3 | YpaBuenwue npsmoit 2
3.4 | KoopauHATHBIN METO 2
Pemenue 3anau 1
O0600marIuil MPOEKT 1
IIposepounas padora Ne3 1
3ammTa IpoeKTOB 1
BexTops! 14 4 14

4.1 | Bexkrop 1
4.2 | KoopauHaTsl BEKTOpa 1
4.3 | CioxeHue BEKTOPOB 1
4.4 | Pa3HOCTB BEKTOPOB 1
45 | YMHOXEHHE BEKTOpa Ha YUCIIO 1
4.6 | PaznoxeHue BEKTOpa IO IBYM HEKOJIMHEAPHBIM BEKTOPaM 2
4.7 | IIpuMmeHeHHE BEKTOPA K PELICHUIO 3a/1a4 1
4.8 | CxamsipHOE IPOU3BEICHNE BEKTOPOB 2
4.9 | IlpuMeHEeHHE CKAISIPHOTO MPOM3BEACHUS BEKTOPOB K PELICHHIO 3313 2
O06o06maromuit ypok 1
IIpoBepounas pabora Ne 4 1
I'eomeTpuueckue npeodpasopanus 10 u 10

5.1 | JIBmwkeHue 2
5.2 | OceBas cummeTpust 1
5.3 | apannensHslil IepeHOC 1
5.4 | IloBopot 1
5.5 | IIpeoOpa3oBanus momaoous 2
O6o0marmmui ypox 1
Iposepounas padora NeS 1
3amuTa IpOeKTOB 1
I[oBTOpenue 7 7

Hroro 68
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