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AHHOTaN U K padoueil mporpamme.

PaGowas mporpamma ydeOHOro mpeamera «Maremartuka» (0a30BBIi  ypOBEHB)
oOsi3aTenibHOM TpenMeTHON oOmactu «MareMaTnka W WH(POPMATHUKa», SBIAACH COCTAaBHOU
gacteio OOII COO MAOY «Jluneit Ne 176», cocraBieHa B COOTBETCTBUM C MyHKTOM 18.2.2
dI'OC 000, Tlonoxenuem o paboueit mporpamme MAOY «Jlumeir Ne 176». OOIT COO
MAOY «JIuueit Ne 176» pazpaborana B coorBerctBuu ¢ @PI'OC COO u ¢ yuetom ®OOII COO
(www.fgosreestr.ru) (ma ocHoBanuu nyHkToB 7 W 10 crateum 12 denepanbHOoro 3akoHa OT
29.12.2012 273-03 «O06 obpazoBanuu B Poccuiickoii dexepannny).

PaGowas mporpamma sBISeTCS HOPMATUBHBIM  JOKYMEHTOM,  OIPEIEIISIONIIM
CoJiepKaHNe M3YYeHHs y4eOHOTO MpeaMeTa, IUIAaHUPYEMBIX (JMYHOCTHBIX, METAPEAMETHBIX U
MPEMETHBIX) PE3yIbTaTOB, OCHOBHBIC BHJIBI YUEOHOH NEATETHLHOCTH, KOTOPBIE OMpPEIeTICHbl Ha
YpOBEHBb OOyUEHHUsI, 1 KOJIMYECTBO YaCOB.

Paboyas nmporpamma o MatemMatuke 60a30BOTO YPOBHS M3YUSHHS MPEIMETa COCTaBIICHA
yunurteneM matematuk Mopo3s T.H., Ha 2 rona ypoBHs cpenHero oomiero oopazosanus (¢ 10 mo
11 xnacc), obcyxkieHa U MpUHATA Ha 3aceqaHuu metoauudeckod kadenpst MAOY «Jluneit Ne
176», corimacoBaHa ¢ 3aMeCTUTENIEM IUPEKTOpa Mo ydyeOHO-BOCHUTATEIbHON pabore MAOY
«JIuneit Ne 176».

Pabouas mporpamma ¢dopmupyercss ¢ ydeTtom pabouell MHporpamMmbl BOCIHUTaHUS,
COJICPXKUT 4 IyHKTA:

1. MOSICHUTEIbHAS 3aITHCKa;
2.  IUIaHWpYyEMBIe Pe3yJIbTaThl OCBOCHUS YIeOHOTO MpeaMmeTa «MaTemMaTuka,
3. cojiepaHne yueOHoTo TipeaMera «MaTeMaTruka;

4.  TeMaTHYeCcKOe IUIAHMPOBAHUE C YKA3aHWEM KOJMYCCTBA aKaJEMHUYECKUX YaCOB,
OTBOJIMMBIX HA OCBOCHHE KaKIOW TEMbI M BO3MOXHOCTh HCIOJB30BAHUS IO ITOH TeMe
ANEKTPOHHBIX (IIM(PPOBHIX) 00pa30BATEIBLHBIX PECYPCOB.

IHosicHUTEBHASA 3aIIUCKA

[Iporpamma mo mMaTeMaTHKe Ha YpOBHE CpemHero oOmiero oOpa3oBaHus pazpadboTaHa
Ha ocHoBe PI'OC COO c¢ y4éToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHM, NPEIBIBIIEMBIX K
MaTeMaTHYeCcKOMYy O0Opa3oBaHUIO, W TpaJAMLUN poccuiickoro oOpasoBaHus. Peanmu3arus
porpaMMbl [0 MaTeMaThKe OOEeCHeurMBaeT OBJIAJCHUE KIIOYEBBIMU KOMIIETCHIUSMU,
COCTaBJISIIOIIMMH OCHOBY Ui CAaMOpPa3BUTUSI M HEMNPEPHIBHOIO OOpa30BaHUs, LEIOCTHOCTh
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEJIbHOTO PA3BUTHUS JIUYHOCTH O0YJaIOLIUXCS.

B mporpamMe mo MaremaTuke y4TeHbl HAeH U moyiokeHHs Konueniuu pa3BUTHS
MaTtemaTuuyeckoro oo6pazoBanus B Poccuiickoii ®eneparmu. B cooTBeTCTBUM C Ha3BaHHEM
KOHIICTIIIMH, MaTeMaTHyeckoe oOpa3oBaHHE [ODKHO, B YAaCTHOCTH, MPEIOCTAaBISATh KaXKIOMY
00ydJaroIeMycsi BO3MOXKHOCTh JOCTIDKEHUS YPOBHS MaTeMaTHUYECKMX 3HaHUM, HE00X0AUMOro
JUI aNbHEWIneld yCrmemrHon >ku3Hu B oOmiectBe. VIMEHHO Ha pelleHue STOM 3a/1aud HallelieHa
MporpaMma Mo MaTeMaTHKe 6a30BOr0 YpOBHSI.

B osmoxy mudpooit TpaHchopmanmu Bcex cdep dYeNoBEUECKOH AeATeNbHOCTU
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeNIOBEKOM 0Oe3 0a30BOW MaTeMaTHYeCKOU
MOJTOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CIY)KUT OTIOPHBIM MPEMETOM Ui U3YYCHHS] CMEXHBIX
JTUCIWILINH, @ B JKU3HU TIOCJE IIKOJBI peabHOW HEOOXOJMMOCTHIO CTAHOBUTCS HEMPEPHIBHOE
oOpa3zoBanue, 4To TpeOyeT MOMHOIIEHHOW 0a30BOil 00mIe0Opa30BaTENbHON MOATOTOBKH, B TOM
gyuclie ¥ MaTeMaThdeckod. ITo OOyCIOBIEHO TeM, YTO B HAllM JHU PacTET YHCIO
CHeIHNaTbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHuKu: U B cdepe
OSKOHOMHUKH, U B OHM3HECE, M B TEXHOJOTUYECKUX OONACTSIX, U JJaXke B TyMaHUTAPHBIX cdepax.
Takum oOpazoMm, Kpyr oOydammuxcs, I8 KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM
MPEIMETOM, CYIIECTBEHHO PACUIUPSETCS.


http://www.fgosreestr.ru/

[IpakTHueckass TOJE3HOCTb MaTeMaTHUKU OOyCJIOBJIE€HAa TEM, 4YTO €€ IpeaMeToM
SBIISIIOTCS  (PYHJIaMEHTAIBHBIE CTPYKTYpPhl HAIIET0 MHUpA: TMPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBIC OTHOILCHUS OT MPOCTEHMIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, [0
JOCTATOYHO CJIOXKHBIX, HEOOXOJMMBIX JJIsi Pa3BUTHs HAYYHBIX M TEXHOJOTMYECKHX uiaeu. bes
KOHKPETHBIX MaTeMaTHMYeCKHX 3HAaHWU 3aTPyJAHEHO TOHHUMAaHUE MPUHIMUIIOB YCTPOHCTBA U
WCIIOJIb30BAHUS  COBPEMEHHOM TEXHHKH, BOCHPUATHE U HWHTEpPIpETals pPa3sHOOOpa3HOM
COILIMAJIHOM, SKOHOMHYECKOH, MOJUTHYECKON HH(pOpManuu, Manod(pQeKTuBHA TOBCEIHEBHAS
MpaKkTUYecKasi JeATEIbHOCTh. KaXJI0My 4YellOBEKY B CBOCHM KW3HU MPUXOIUTCS BBIMOIHITH
JIOCTaTOYHO CJIOKHBIE PACUETHI M COCTABISATH HECIOXHBIC AITOPUTMbI, HAXOIUTh HY>KHBIE
(dbopMyIBl U TPUMEHSTH WX, BIQJETh NMPAKTHYCCKUMH TPUEMAMH TEOMETPHUUCCKUX H3MEPEHHMA
U TIOCTPOCHHA, YUTATh WH(OPMAIIHIO, PESICTABICHHYIO B BUY TAOJIUII, THarpaMM U T'padukos,
KUTh B YCJIOBHUAX HEONPENEIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep CIIydalHbBIX
COOBITHIA.

OnHOBpeMEHHO C pacimiupeHreM cdep NPUMEHEHUsST MaTeMaTUKH B COBPEMEHHOM
oO1ecTBe BCE 00JIee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUN CTUJIh MBITIUICHUS, TPOSIBIISTIOIMIACS
B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3y4eHHs] MaTeMaTHKH B apceHal
MPUEMOB W METOJIOB MBIIIJICHUSI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHIYKIUS U
NeayKius, o0000menne W KOHKpEeTH3alus, aHadnu3 ¢  CHHTE3, Kiaccupukamus u
cuctemMaTm3aius, adcTparupoBaHue M aHajiorus. OOBEKTHl MAaTEeMAaTUYECKUX YMO3aKIIOUEHUH,
MpaBWjIa HWX  KOHCTPYMPOBAHHMS  PACKPHIBAIOT  MEXaHWU3M  JIOTHYECKHX  TIOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOPMYIUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CY)KICHHSI,
TeM CaMbIM DPa3BUBAIOT JIOTUYECKOE MBIINUICHHE. Martemaruke NMPUHAIISKHUT BEAyIlas poyib B
(GhOpMHUPOBAHUN  AITOPUTMUYECKOW  KOMIIOHEHTHI ~ MBINUICHUS W BOCHUTAHUM  YMEHHM
NeMCTBOBAaTh MO 3aJaHHBIM aJTOpPUTMaM, COBEPLIEHCTBOBAaTh H3BECTHbIE U KOHCTPYHPOBAThH
HOBbIC. B mpomecce pemeHusi 3a7ad — OCHOBHOM y4eOHOW JesATEIBbHOCTH Ha YpOKax
MaTEeMaTHKH — Pa3BUBAIOTCS TBOpYECKAs U MPUKIIAJHAS CTOPOHBI MBILIUICHUS.

OOyueHue MaremaThke JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOydalolUXcs TOYHYIO,
palMOHATILHYIO W WH(DOpPMATHBHYIO pedYb, YMEHHE OTOMpaTh HaumOoJiee TOXO/SIINe
SI3BIKOBBIE, CUMBOJIMYECKUE, TpapuuecKue CpeAcTBa JAJs BBIPAKEHUS CY)KJIEHHUM M HarjsaHOTO
UX MIPE/ICTaBIICHUS.

HeoOxoauMbIM  KOMIOHEHTOM OOLIe KyJAbTyphl B COBPEMEHHOM TOJKOBaHHUHU
SBIIETCSL O0llee 3HAKOMCTBO C METOJAaMU TMO3HAHUS JCWCTBUTEIBHOCTH, IPEJCTABICHUE O
MpeaIMeTe U METOJe MAaTeMaTUKU, €ro OTIWYMS OT METOJOB €CTECTBEHHBIX M T'yMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSX IPUMEHEHHUS MaTeMaTHKU [yl PELICHUs HAy4YHBIX U MPUKIATHBIX
3amau. Takum oOpa3zom, mMareMaTHdeckoe OoOpa3oBaHUE BHOCUT CBOHM BKJIaa B (OpMHUpOBaHHE
oO111eli KyJIbTyphl YelIOBEKa.

N3ydyenne wmareMaTHKd CIIOCOOCTBYET OCTETUYECKOMY BOCHHTAHHIO YeJOBEKa,
MOHMMAHUIO  KPacoThl M  U3SIIECTBA  MAaTEMaTHYECKUX  PACCYXKACHUN, BOCIPHUITHUIO
reOMETPUYECKUX (POPM, YCBOCHHUIO UAECU CUMMETPHUH.

[IpuopuretnpiMu  nensimu  oOyuenust Marematuke B 10-11 kmaccax Ha 0Ga3oBoM
YPOBHE SIBIISTFOTCS:

dbopMupoBaHME  LIEHTPAIBHBIX  MaTeMaTHYECKUX TMOHATHH  (YMCIO, BENUYMHA,
reomMeTpudeckas  Qurypa, TepeMeHHas, BEPOSTHOCTb,  (PYHKIHUS),  OOECIeUUBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa3oBaHus 00yUJaIOIINXCS;

MoJiBeJiIcHne OOyJalommxcsi Ha JOCTYIHOM sl HUX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MaTeMaTUKH U OKPYKAIOLIEro MUpa, MOHMMaHUE MAaTEMaTHKH Kak 4acTd OOIIe
KyJIbTyphI YEJIOBEUYECTBA;

pa3BUTHE  UWHTEIUIEKTYallbHBIX W TBOPUYECKUMX  CIOCOOHOCTEH  oOywarommxcs,
MO3HABATEIbHON  AKTUBHOCTH, HCCIEIOBATENbCKUX yMEHUH, KPUTUYHOCTU  MBIIUICHUS,
WHTepeca K H3y4eHUI0 MaTEMaTHKH,



¢dopmupoBanre  (QYHKIMOHAJIBHOM  MaTeMaTW4ecKOil  T'PaMOTHOCTH:  YMEHHS
pacro3HaBaThb MaTEMaTUYECKUE aClEKThl B PEAJIbHBIX JKU3HEHHBIX CUTyallUsX W IPU U3y4YEHUU
APYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHPOBATH
UX Ha f3bIKE MaTeMaTWKU M CO3[aBaTh MaTEMaTHUYECKUE MOJENHU, NPUMEHATH OCBOEHHBIN
MaTeMaTHUYECKUH amnmapar Jjsl pelieHHs IPaKTUKO-OPUEHTUPOBAHHBIX 3ajjad, UHTEPIPETUPOBATD
U OLICHMBATh IIOJIYYEHHBIE PE3YNbTATHI.

OCHOBHBIMH JIMHUSIMH cojiep>kaHust MaTemaThke B 1011 kmaccax sBIstOTCS:

«Hucna u BbUKCIEHUN», «Anredpa» («AnreOpanueckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBa»), «Hauana Mmatemarnueckoro ananusa», «I'eomerpus» («I'eomerpudeckue (Urypsl
U UX CBOHCTBay, «l3mMepeHne reoMeTpUyecKUX BEIMUUH»), «BepoATHOCTP U CTAaTHUCTUKA».
JlaHHbIE TUHUM Pa3BUBAIOTCS MapajliebHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOIMKOM,
OJIHAaKO HE HE3aBUCUMO OJIHA OT APYroH, a B TECHOM KOHTaKTe W B3auMmozencTtsuu. Kpome 3toro,
UX OOBEOUHSET JIOTWYECKash COCTaBIAIONIAs, TPAJUIMOHHO TNIpUCYyLIash MaTreMaTHuke |
MIPOHU3BIBAIOIIAS BCE MaTeMaTUYECKUe Kypehl U coaepkarenbHble JUHUU. ChopMynnpoBaHHOE
B ®I'OC COO TtpeboBaHuE «BIAJCHUE METOJAMH J0Ka3aTelIbCTB, AJTOPUTMaMHU pELIECHUs
3a1a4, yMeHHE (OpPMYyIUpOBaTH OINpPENENEHUsl, AKCUOMBl W TEOPEMBbl, NPUMEHATh HX,
MIPOBOJIUTH JI0KA3aTeNIbHbIE pPAacCyXIEHHS B XOJE pEIICHUS 3aJay» OTHOCHUTCS KO BCEM
y4eOHbIM KypcaM, a (OpPMHpPOBAHHE JIOTUYECKUX YMEHHUH pacrpenensercsl 1Mo BCeM rojam
00ydeHHs Ha ypOBHE CpeIHero ooiero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka sBiisieTcsl 00sS3aTeNbHBIM MPEAMETOM Ha
JAHHOM ypoBHEe oOpazoBaHus. [Iporpammoii Mo maremaTHKe NpedycMaTpUBAaeTCs HU3ydeHHE
yaeOHOoTro npeameTa «MaTeMaTHKa B paMKax TpEX yIeOHBIX KypCOB:

«Anrebpa W Hayala MaTeMaTH4ecKoro aHanuzay, «leomerpus», «BeposTHOCTh U
cratuctukay. dopMupoBaHHE JOTHUECKUX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHHUH BCeEX
et oOydeHHuss Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs, a SJEMEHTHI JIOTHMKH BKJIIOYAIOTCS
B COJIep’KaHUE BCEX Ha3BAHHBIX BbIIIE YUEOHBIX KYpCOB.

OO6miee 4McI0 YacoB, PEKOMEHJIOBAHHBIX I M3ydeHHs matemMaTuku — 340 gacoB: B
10 wmacce — 170 uacoB (5 wacoB B Hememo), B 11 kmacce — 170 wacoB (5 wacoB B
HEJIEITIO).

PaGouass mporpamma yueOGHOro mnpenmera «MaTemaTuka» coOCTaBjieHa C Y4E€TOM
paboueld mTporpaMMbl BOCHHUTaHHUSA. BocnuTaTeJbHBIH MOTEHIHAT Y4eOHOr0 3aHATHS
peasnu3yercs 4yepes:

—  MAaKCHMAaJIbHO€ HCII0JIb30BaHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH COAEpKAHUS
y4eOHBIX NpeaMeToB s (OpMUPOBaHUS Yy OOYyYaIOUIMXCSd POCCHUMCKUX TPaJUIIUOHHBIX
JTyXOBHO-HPABCTBEHHBIX M COI[MOKYJIBTYPHBIX IIEHHOCTEH, POCCHUHCKOTO HCTOPHUYECKOTO
CO3HAHMS Ha OCHOBE MCTOPHUYECKOTO MPOCBEIICHHUS; MOAOOP COOTBETCTBYIOIIETO COICPMKAHUS
YPOKOB, 3aJJaHHi{, BCIOMOTaTeIbHBIX MaTepUaIoOB, IPOOIEMHBIX CUTYallUi sl 00CYXKICHU;

—  BKJIIOYEHHUE YUUTEISIMHU B paboyue MporpaMMbl MO y4eOHBIM MpeMeTaM, Kypcam,
MOMYJISIM LIEJICBBIX OPUEHTHPOB PpPE3yJIbTaTOB BOCHHUTAHUSA, UX YYET B OIpeACICHUH
BOCITUTATENBHBIX 3371a4 YPOKOB, 3aHATHIA;

—  BKJIIOYEHHE YYUTENIMH B paboyue MporpaMmbl y4eOHBIX IMPEAMETOB, KYpPCOB,
MOJyJiel TEMaTUKU B COOTBETCTBUU C KaJ€HJAapHBIM IUIaHOM BOCIIUTATEIbHON paboThI;

— BBIOOp METOJOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCIHUTATEIBHOE
BO3JICHICTBUE HA JIMYHOCTb B COOTBETCTBUHU C BOCIUTATEIIBHBIM HJAEAJIOM, LIEJIBI0O U 3aJadaMu
BOCIIMTAHUSL, LIEJIEBBIMUA OPUEHTUPAMU PEe3yIbTaTOB BOCITUTAHUS;

—  peaJn3aluIo IPUOPUTETA BOCIIUTAHUS B YUEOHOM IEATEITbHOCTH;

—  TpUBJEYCHHE BHUMAHU OO0YJalOUUXCsA K HEHHOCTHOMY acleKTy M3ydaeMbIX Ha
ypOKax MpeIMETOB, SIBJICHUI U COOBITUI, MHUIIMUPOBAHUE OOCYKJICHHUH, BBICKa3bIBAHUI CBOETO
MHEHHMsI, BBIPAOOTKH CBOEr0 JMUYHOCTHOTO OTHOLIEHHSI K HM3Y4aeMbIM COOBITHSIM, SBIICHHSIM,
TUIaM;



— TpPUMEHEHHE HWHTEPAKTHBHBIX (GOpPM Y4eOHOH pabOTHl — HWHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIUX [IO3HABATCIIbHYIO MOTHBALWUIO, HWI'POBBIX MCTOIUK, I[I/ICKYCCI/II;'I, JaroIux
BO3MO’KHOCTh MPHOOPECTH OTIBIT BEJICHNUS KOHCTPYKTUBHOTO JHAJIOra;

— TpYHmoBOH paboOThl, KOTOpas YYUT CTPOUTh OTHOLICHHWS W JEHCTBOBATh B
KOMaHJie, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBIIIIJICHHUS;

—  noOyxJaeHne o0yJaromuxcsi CoOM0AaTh HOPMBI IOBEAEHHS], IPaBHJIa OOILIEHUS CO
CBCPCTHUKaAMHU u neaarorutyeCKuMu pa6OTHI/IKaMI/I, COOTBCTCTBYIOIIINEC YKiagy
001eo0pa3oBaTebHON  OpraHU3alliy, YCTAHOBIEGHHE U TOAJCPIKKY JOOpO’KesIaTeabHON
aTMocdepsr;

— OpraHu3anuro HaCcTaBHHUYECTBA MOTHUBHPOBAHHBIX u SpyaArpOBaHHBIX
oOydJaromuxcss HaJ HEYCIEBAIONMMH OJHOKIACCHUKAMH, B TOM YHCIE€ C OCOOBIMH
00pa3oBaTeNbHBIMU TIOTPEOHOCTSAMH, NAIOMIETO OOYJarOIUMCS COIMAIbHO 3HAYUMBIA OIBIT
COTPYIHHUYECTBA U B3aUMHOM TOMOIIIH;

—  VHHUIHAUPOBAHHE M MOJICPIKKY HCCIIET0BATEILCKON NESITEILHOCTH 00YJatOMINXCs,
IUTAaHUPOBAHUC W BBINIOJHCHUC HWHAWBUAYAJIBHBIX W TI'PYHNIIOBBIX ITPOCKTOB BOCITUTATEIILHOM
HaIpPaBJICHHOCTH.

IlnannpyemMble pe3yJibTaTbl OCBOEHUS YUYEOHOT0 MpeaMeTa
«MaTeMaTHuKa»

N3ydyenne maremMaTHMKHd Ha YpOBHE OCHOBHOIO OOIEro OOpa3oBaHUSI HANpaBJIEHO Ha
JOCTUKEHHE o0yJaronMucs JUYHOCTHBIX,  METalpeIMETHbIX  H MPeIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIbTATOB OCBOCHUS y4EOHOIO MpeaMeTa.

JIMHHOCTHBIE PE3YJIBTATBI

B pesynprare m3ydeHHWss MaTeMaTHKA Ha YpPOBHE CpEIHEro OOmero oOpa3oBaHUS Y
oOydarorierocs OyyT copMUPOBAHBI CIICAYIONINE TUIYHOCTHBIE PE3YIIbTATHI:

1)  rpaIaHcKoro BOCIHTAHMUSI:

c(OPMHUPOBAHHOCT ~TIP@KJAHCKOH TO3MLIHMH OOYYAIOIMIErocs Kak AaKTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHIICKOr0 OOIIECTBA, MPEICTABICHHE O MATEMATHYECKUX OCHOBAX
(QYHKIMOHUPOBAHMS DA3IMYHBIX CTPYKTYp, SBICHHH, HPOLENYp TI'PAKIAHCKOTO OOLIECTBA
(BBIGOPBI, OMPOCHl M JPYroe), YMEHHE B3aHMOJCHCTBOBATH C COLMAIBHBIMM HHCTHTYTAMHU B
COOTBETCTBHH C UX (DYHKIHSAMHU ¥ HA3HAUCHUEM;

2) NaTPHOTHYECKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh POCCHICKON TPayKJAaHCKOW MACHTUYHOCTH, YBOKEHHS K MPOILIOMY
Y HaCTOAIIEMY POCCHICKON MaTeMaTUKHU, IIEHHOCTHOE OTHOIICHHE K JOCTIKEHUSIM POCCUHCKUX
MaTEMaTHUKOB W POCCHUICKON MaTeMaTH4eCKOM IIKOJbI, WCHOJIb30BAHUE ITUX JIOCTHKEHHH B
JPYruX HayKax, TEXHOJOTHIX, cepax IKOHOMUKU;

3)  AyXOBHO-HPaBCTBEHHOI0 BOCHUTAHMS:

OCO3HAHUE JIyXOBHBIX IICHHOCTEH POCCHHCKOrO  Hapojaa, Cc(HOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEICHHS, CBS3aHHOTO C MPAKTUYECKAM TPUMEHEHHEM
JNOCTIDKEHUH HAyKH W JCATEIBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJAJa B TOCTPOCHUE
YCTOMUMBOTO OYAYIIETO;

4)  3cTeTMYecKoro BOCIMTAHMS:
OCTETUYECKOEC  OTHOIICHME K MHpPY, BKIIOYasd OCTETMKY  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peUleHud, pacCy)KIACHUH, BOCHPUMMYHMBOCTD K



MaTEMaTUUYCCKUM ACIICKTaM PAa3JIMYHBbIX BUOB UCKYCCTBA,

5)  ¢usmyeckoro BocnuTaHuUsN:

cOPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAHMS B HHTEpecax
3I0pOBOro M 0e30macHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37J0POBBIO
(3m0poBO€ mNHTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas (uznyeckas
aKTHBHOCTB), (DM3MYECKOE COBEPIICHCTBOBAHMWE NPU 3aHSATHAX CIIOPTUBHO-03I0POBUTEIBHON
JESATENBHOCTBIO;

6) TpynoBoro BocnuTaHHS:

TOTOBHOCTHL K TpyAy, OCO3HAaHHC LCHHOCTH pr,[lOJIIO6I/IH, HHTCPEC K Pa3iniYHbIM
chepam mpodecCHOHANBHON NEATEIHHOCTH, CBA3AHHBIM C MaTEMaTUKOW M €€ MPHIOKCHHUSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mpodeccun W peaan3oBBIBATh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTh W CIIOCOOHOCTh K MaTreéMaTHYeCcKOMy OOpa3oBaHUIO U
CaMOO6pa3OBaHI/IIO Ha TPOTSIKCHUHN BCceH JKU3HU, TOTOBHOCTH K AKTHBHOMY Y4YaCTHIO B
PEIICHUN MPAKTUYCCKUX 3aaaqd MaTeMaTH4YeCKOM HaIpaBJICHHOCTH,

7)  IKOJIOrHYECKOIro BOCHHTAHMS:

c(OPMHUPOBAHHOCTh IKOJIOTUUECKOM KyJIbTyphbl, MOHUMAaHHUE BIMSHHUS COLMAIBHO-
HSKOHOMHYECKHX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HaHHE
rI00ambHOrO  XapakTepa  JKOJOTMYECKHX  MpoOjeM, OpHUeHTaluss Ha  IpUMEHEHHe
MaTeMaTHUYeCKuX 3HaHUM JUId pelleHds 3a7ad B 00JacTh  OKpyKarolled  cpenpl,
IUTAaHUPOBAaHUE MOCTYNKOB M OLIEHKH WX BO3MOXKHBIX TOCIEICTBHUI Ul OKpYXKaloIIel Cpempl;

8) ueHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOM NpPAaKTHUKH, NMOHWMaHUE MAaTEMaTHUeCKONl HayKH Kak cgepsl
YeJIOBEYECKON NIEATENbHOCTH, 3TAloB €€ Pa3BUTUS M 3HAYMMOCTH Ui Pa3BUTUS LMBUIM3ALINY,
OBJIQJICHUE SI3IKOM MaTE€MaTHKH U MaTeMaTU4ECKON KyIbTypoil Kak CpeJCTBOM IO3HAHUSI MHUpA,
TOTOBHOCTb OCYILIECTBJISITh MPOEKTHYIO M HCCIIEA0BATENbCKYIO ESTEIbHOCTh HHIUBUIYAIbHO U B

rpyIIe.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOEHHs MpOrpamMMbl MO MAaTEMaTHKE HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi 'y oOyuaromerocs OyayTr choOpMUpPOBaHBI MeETalpEAMETHBIE PE3YyJIbTaThl,
XapaKTepU3YIOLIUECS]  OBJIAJICHUEM  YHUBEPCAIbHBIMU  IO3HABATEJIbHBIMU  JCUCTBUSIMU,
YHUBEPCAJIbHBIMA KOMMYHHUKAaTUBHBIMU JCHCTBUSIMU M YHHUBEPCAIbHBIMU PETYISATUBHBIMU
JIENCTBUSIMU.

Ilo3naBaTenbHbIC YHHBeEpPCaJAbHbIC Y4eOHbIC NeiiCTBHSA

Ba3zoBble 1ornyeckue AeHCTBU:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTeMaTHYECKHMX OOBEKTOB,
NOHATUM, OTHOIIEHWH MeXAy TMOHATHAMH, (DOpPMYyIMpPOBaTh OMNpENEeNeHUs  MOHSATHH,
YCTaHABIMBATh CYLIECTBEHHBIH MpPH3HAK KiIacCU(UKAIMM, OCHOBaHMSA [UId OOOOLIeHUs U
CPaBHEHMs, KPUTEPUH IIPOBOJAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHUPOBaTh U MPEOOpPa30BBIBATH CYKICHUS: YTBEPAUTENIbHBIE U
OTpHULIaTENbHbIE, €IMHUYHbIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (akTax,
JAHHBIX, HAONIONEHMUAX W  YTBEP)KICHUSAX, MpeiaraTb KpPUTEpUH  JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUI;



JIeNIaTh BBIBOJBI C KCIIOJB30BAaHHEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOYCHHU, YMO3aKIIIOUEHUI 110 aHAIOTHH;

IIPOBOJIUTh CAMOCTOSITENIBHO JOKa3aTebCTBA MAaTEMaTUUYECKUX YTBEPXKIECHUN (MpsiMble
U OT IPOTUBHOIO), BHICTpaMBaTh AapryMEHTALMIO, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHHS U BHIBOJIBI,

BbIOMpaTh crmoco® pemieHust ydeOHOM 3agaun (CpaBHUBATh HECKOJBKO BAapHAHTOB
pemenusi, BbIOMpaTh HamOoJee TMOAXOMIIHUNA C YYETOM CAMOCTOSITENBHO —BBIJCIICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibcKkue AeiicTBUS:

Ucnonb3oBath  BOMpOCH ~ KaK  HMCCIEIOBATENbCKHUM  MHCTPYMEHT  TO3HAHMS,
dbopMynupoBaTh  BONPOCHL,  (UKCUPYIOIIME TPOTUBOpEUHe, MpoOJIeMy, YCTaHABIUBATH
HMCKOMOE M JlaHHO€, (OpPMHUPOBATh THUIOTE3y, APTyMEHTHPOBATH CBOIO TMO3UIIMIO, MHEHHE;
MIPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA IKCIEPUMEHT, WCCIEIOBAHME TIO0 YCTAHOBJICHHUIO
OCOOEHHOCTEW MaTeMaTUYecKOoro OObEeKTa, SBJIEHMS, IPOLECcca, BBISIBICHUIO 3aBUCUMOCTEH
MEXTy 00bEKTaMH, SIBJICHUSIMH, ITPOIIECCAMU;

CaMOCTOSITENIBHO  (OpMynUpoOBaTh  OOOOIIEHHWS W  BBIBOJBI 1O  pe3ysbTaraM
MPOBEIEHHOTO  HAONIOACHMS, HWCCIECIOBAaHHS, OICHHBATh  JIOCTOBEPHOCTh  TOJYYCHHBIX
PEe3YNIbTaTOB, BBIBOJIOB M 000OIICHMIA;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  TMpollecca, a  TakKe  BBIJIBUTAThH
MIPEATOIOKEHHS O €70 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ unpopmanueii:

BBISBIIATH )Ie(i)I/IHI/ITBI I/IHCbOpMaI_[I/II/I, JaHHBIX, H606XOJII/IMBIX IJid OTBETAa Ha BOIIPOC H
IUTSL peIICHHs 33/1a4H;

BbIOMpaTh HMHGOPMAIIMI0 W3 HWCTOYHUKOB pAa3IMYHBIX THIIOB, aAHAJIM3HPOBATh,
CHCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATh WHPOPMAIMIO pa3IM4YHBIX BHIOB U  (opm
MIPEICTaBIICHHS;

CTPYKTYpHpPOBaTh  WMHQPOPMAIMIO, TPEACTAaBIATH e€ B  pa3lMUHBIX  (opMax,
WJUTFOCTPUPOBATH TpauuecKu;

OLICHMBATh HAAGKHOCTh HMH(MOpMAIMK 10 CAMOCTOSITENIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTUBHbIE YHHBepCAJbHbIE y4YeOHbIe IeiiCTBUSA:

BOCIIPMHUMATh M (DOPMYJIMPOBATh CYXXICHHS B COOTBETCTBUU C YCJIOBHSAMH U IICIISAMH
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIP@KAaTh CBOI TOYKY 3PCHHMSI B YCTHBIX M IHCBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHs IO XOJy pelIeHHs 3a7add, KOMMEHTHUPOBATbh IMOJIy4YCHHBIN
pe3ymbTar;

B Xole oOCyXJeHus 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOieMbl, perraeMol 3ajJavd, BBICKA3bIBaTh MJCH, HAICIICHHbIE HA TIIOMCK PEIICHUS,
COIIOCTaBJIATh CBOM CYKICHUS C CYXKICHHMSIMH APYrHMX YYaCTHHUKOB JHAlIora, OOHapYKHUBaTh
pas3nuuMe M CXOJCTBO TMO3UIIMI, B KOPPEKTHON ¢opme (opMyaupoBaTh pa3HOTIACHUS, CBOU
BO3PaKEHUS;

MPEACTABIATh PE3YNbTAThl PEIICHMs 3aJaud, SKCIIEPUMEHTA, WCCIEIOBaHUS, IPOEKTa,
CaMOCTOATENILHO ~ BBIOMpaTh (opMaT BBICTYIIEHUS C y4€TOM 3ajJa4y TMPE3EHTAlUd |
0CcOOEHHOCTEH ayUTOPUH.

PeryasiTuBHbIC YHHBepcajibHbIC y4eOHbIe JCHCTBUSA

Camoopranm3zanms:

COCTaBJIATH IJIaH, AITOPUTM pEIIEHHs 3a7a4yM, BBIOMpATh CHOCOO pelIeHHs ¢ y4EToM
UMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ yU€TOM HOBOM MH(OpPMAIHH.



CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH TI03HABATEIbHOM pe(uieKCMH KaK OCO3HAHUS COBEPLIACMBIX
JEUCTBUIA W MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BJIAAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTpOJIA TIpoliecca U pe3yibTaTa pelleHHUs MaTeMaTU4eCKOl 3ajauu;

MPEIBHUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TIPH PEIICHHH 3aJadd, BHOCHTH
KOPPEKTUBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJabTaTa IEIH W YCIOBUSAM, OOBSACHATH INPHYHHEI
TOCTIDKEHHS WM HEJAOCTH)KEHHS PE3yNIbTaTOB JIEITEIFHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eAATEIbHOCTD:

MOHMMATh ¥ MCIIONIh30BaTh MPEUMYIIECTBA KOMAaHIHON W MHAWBUAYAJIHHON pabOThl TpH
pemeHny y4eOHBIX 3a/1ad, TPHHUMATh IIeJlb COBMECTHOW JEATEeIbHOCTH, IIJIAHUPOBATH
OpraHU3allii0 COBMECTHOM pabOThI, pachpenessiTh BHABI PadOT, JOrOBAPUBATHCS, OOCYXIATh
MpolLIecC U pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJBKUX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (hopMax paboThl (0OCykJeHHs, OOMEH MHEHH, «MO3rOBbIe
IITYPMBD» W WHBIC), BBIONHATH CBOIO YacTh PabOTHl W KOOPIWHWPOBATH CBOM JCHCTBHS C
JIPYrUMH 9ICHAMH KOMAaHJbI, OIIEHMBATh KAadeCTBO CBOEr0 BKJaJa B OOMIMH TPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ynbTaThl OCBOEHHUS MPOrPaMMBlI [0 MareMaTuke Ha 0a30BOM YpOBHE
Ha YpOBHE cpeaHero oOmero oOpa3oBaHWsS NPEACTaBIEHBI 1O TrojaM OOy4YeHHs B paMKax
OTJIETBHBIX YUEOHBIX KypCOB B COOTBETCTBYIOIIMX Pa3zieax MporpaMMbl TI0 MaTeMaTuKe.

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHON ITPOIPAMMBI
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

Kon IIpoBepsiemble TPeOOBaAHMSI K NPEAMETHBIM pe3yJbTaTaM
NMPOBEPAEMOr0  OCBOCHHUS OCHOBHOW 00pa30BaTe/IbHOM NMPOrPaMMBbl CpeiHero o0Iero
TpeOOBaHUSA o0pa3oBaHus

Brnanenune merogaMu 10Ka3aTeabCTB, AITOPUTMAMU PELLICHUS 3a/1a4;
yMeHue (GOpMyIHpOBaTh W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, Teopema, CIIACTBUE, CBOMCTBO, NPU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIUPOBKU; MPUMEHSATh MX; YMEHUE (OPMYJIMpOBaTh
o0paTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, HPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOM HWHIYKLHH;
IPOBOJUTH JI0Ka3aTeJIbHbIE PACCYKJIEHUS MPU PELICHUM 3aj]ay, OLIEHUBATh
1 JOTMYECKYI0  TPAaBUIBHOCTH  PACCY)KICHWM; yMEHHE  OIIEpUPOBATh
HNOHATUSMH: MHOKECTBO, IOJMHOYKECTBO, OIEpPAllMd HaJ MHOXKECTBaMHU;
YMEHHE UCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmnapar 1Jis ONMCaHUs
pEANBHBIX MPOLIECCOB M SBJICHUI U NPU PEUICHUM 3aJad, B TOM YHUCIE U3
JIpYrux Yy4eOHBIX NPEAMETOB; YMEHHE OIEepHpOBaTh MOHATHAMU: Ipad,
CBSI3HBIM Tpad, nepeBo, HMKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U
ONMUCBHIBATh T'padbl Pa3IUUYHBIMU CIIOCOOAMHU; MCIOJB30BaTh Tpadbl MpH
pELIeHNH 3a]1a4

2 YMmenue OMNCpHUPOBATH TMOHATUAMH: HATYpPaJIbHOC 4YHCJIO0, ICII0C




YHCIIO, CTENEHb C LENbIM II0Ka3aTeleM, KOPEHb HATypalbHOW CTEIEHH,
CTENEHb C pPALMOHAJIBHBIM IOKa3aTeleM, CTENEeHb C JAEUCTBUTEIbHBIM
noxaszaTenem, JjorapudM 4ucia, CHHYC, KOCHHYC M TAaHT€HC IPOU3BOIBHOTO
YyHuCclla, OCTaTOK IO MOJYNIO, DPALMOHAIBHOE YMCII0, HpPpalMOHAIbHOE
YHCJI0, MHOXECTBA HATYPaJIbHBIX, II€JIbIX, PALIMOHAJIbHBIX, JEHCTBUTEIbHBIX
YHUCeJ; YMEHHE UCIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUN OOIIHi
JeNuTeNb W HauMEHbIlee oOlee KpaTHoe, airoput™ EBkinuaa npu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIUYHbIMU MO3UIMOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHHE BBIMOJIHATH BHIYMCICHUE 3HAYCHUN U MPE0Opa30OBaHUSA
BBIPQKECHUN CO CTENEeHsAMU W Jorapudmamu, npeoOpazoBaHus IpoOHO-
palMOHAJbHBIX  BBIPAXKEHWH;  YMEHHE  ONEpUpOBaTb  IMOHATUSAMHU:
MOCJIEI0BATENIbHOCTh, apU(MEeTHUecKass Mporpeccusi, TIeoMeTpuuecKas
nporpeccusi, OECKOHEUHO YObIBalOllasi TIeOMETPUYECKas IpPOIrpeccHs;
YMEHHME 3aJlaBaTh IIOCJEJ0BAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOJAYJIb U apryMEHT
KOMILJIEKCHOTO  4Mcha,  (opMa  3amUCHM  KOMIUIEKCHBIX — YMCEN
(reomeTpuyeckasi, TpPUTOHOMETpHUECKas U anreOpaumdeckas); yMeETb
MPOU3BOJIUTE apU(pMETHUYEeCKUE JAEeUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTH MPUMEPHI MCMOIb30BAaHUS KOMIUIEKCHBIX UHCEN; ONEepUpOBaTh
MOHATHAMM:  Matpuua 2x2  u  3x3,  omnpeaenuTens  MaTpPHULBI,
F€OMETPUYECKHUI CMBICIT OTIPEAETUTENS

YMenne OTIEPUPOBATH TTOHSTHSIMH paroHa bHbIE,
WppalMoHalIbHbIe,  TOKa3aTeNIbHbIE, CTENEHHbIE, JIOTapu(pMUUECKHE,
TPUTOHOMETPUUECKHUE YPABHEHHMSI W HEPABEHCTBA, UX CHCTEMbI; YMEHHE
OTIepUpPOBaTh MOHATHUSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHEHUH U  HEPABEHCTB,
PaBHOCHJIBHOCTh ypaBHEHHUH, HEPAaBEHCTB W CHUCTEM; YyMEHHE pellaTh
ypaBHEHHUS, HEPABEHCTBA U CHCTEMbI C MOMOUIBIO PA3IUYHBIX MPUEMOB;
pelaTth ypaBHEHHs, HEPAaBEHCTBA M CHCTEMbI C MapaMeTpoM; MPUMEHATH
ypaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBbI JJSi PELICHUS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HayKu U peaIbHOM JKU3HU

YMeHue onepupoBaTh HOHATUAMM: (DYHKLUS, YETHOCTh (YHKIUH,
HNEPUOJUYHOCT (DYHKIMHM, OrPAaHUMYEHHOCTb (YHKUIUH, MOHOTOHHOCTb
(GyHKLIMHU, SKCTpeMyM (yHKIMH, HauOOJIbllee W HaUMEHbLIEEe 3HAuYCHHS
(GyHKLIMU Ha NPOMEXYTKe, HENpepblBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢GyHKLIMU, TepBas M BTOpas NMPOU3BOAHASA (YHKLUHU, F€OMETPUYECKUN U
¢u3nyeckuif  cMbICI  MPOM3BOJAHOM, MepBooOpa3Has, ONpeneIEHHBbIH
UHTErpaj; yYMEHUE HaXOJIUThb ACUMITOTHl Ipaduka (QYHKIUH; YMEHHE
BBIYHCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOIO U KOMITO3ULIUU
(GyHKLUH, HAXOIUTh YpaBHEHUE KacaTeabHOU K rpauky (QyHKLIUHU; yMEHUE
HAXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUH; YMEHHE HCIOJb30BaTh
HOPOM3BOJIHYIO JUIS MCCIeOBaHMs (QYHKIHMM, HAaXOAUTh HAWOOJIbIINE U
HalMEHbIIME 3HaueHUsl (QYHKUUH; CTPOUTh TpaUKM MHOTOWIEHOB C
UCIIOIb30BAHUEM  allllapaTa MaTeMaTHYeCKOro aHallu3a; IPUMEHATH
IIPOU3BOJHYIO NI HAXOXKJACHHS HAWIYYILEro PELICHHs B MPUKIAIHBIX, B
TOM YHUCIIE€ COLMAJIBHO-?PKOHOMUYECKUX U (PU3NYECKUX 3aJayax; HaXOJIUTh
IUIOIIAN ¥ 00BbEMBI (PUTYp C MOMOILBIO MHTETpajia; MPUBOAUTH MPUMEPEI
MaTeMaTH4YeCKOTO MOJICIMPOBAaHUS C MOMOIIbI0 AuddepeHnnanbHbIX
ypaBHEHUH




YMeHue omepupoBaTh MOHATHAMHU: rpaduk ¢GyHKIUH, OOpaTHAs
GyHKIMsA, KOMIO3UIMA (GYHKIUH, JuHEHHas (YHKUWSA, KBaJpaTU4YHAS
¢byHKIMS, panoHaibHast byHKIHS, CTEIIEHHAs ¢byHKIUS,
TPUTOHOMETpUYECKHE  (QYHKIHMHM,  OOpaTHble  TPUTOHOMETPHUYECKHE
(GyHKIMY, TIOKa3aTenbHas U Jorapudmudeckas QyHKINU; YMEHUE CTPOUTH
rpaduKyd M3y4eHHBIX (YHKUIWH, BBIMOJIHATH IMPeoOpa3zoBaHUs TpadUKOB
GyHKOMH, WCMONB30BaTh rpaukd UIS  HM3YYEHUS TPOIECCOB |
3aBHCHUMOCTEH, NPH PEIICHUH 3a]1a4 U3 JPYTrUX y4eOHBIX MPEAMETOBH 3a/1a4
U3 peaJbHOW JKW3HU; BBIpaXaTb (HOPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIH30BaTh CBOMCTBA U Tpaduku (yHKIMN JUIS pelIeHHS
ypaBHEHH, HEpaBEHCTB M 3a/Ja4 C TIapaMeTrpaMu; Hu300pakaTh Ha
KOOPAMHATHOW IJIOCKOCTH MHOYECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB U
UX CUCTEM

YMeHue peniath TEKCTOBBIE 33J]aul Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JI0JIM U 4YacTH, Ha JBUXKEHHUE, padOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/a4d U3 O0JIacTH YIpaBJICHMs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJATh BBIPAKEHHSA, YpaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCIOBHIO 33Ja4d, HCCIENOBAaTh IIOJYYEHHOE pELICHHE U
OLICHUBAaTh IpPaBAONOJOOHOCTh PpE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallUM Ha S3bIKE MaTEMaTHKH; COCTABIISITh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 33J1a4M, MUCCIIEIOBATh
MIOCTPOEHHbIE ~ MOJIEIM  C  HCHOJb30BAHMEM  ammapara  aireoOpsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeaHee apudMeTndeckoe,
MeauaHa, HauOosblllee M HaMMEHbIee 3HAYEHUs, pa3Max, IHUCIepCus,
CTaHJApPTHOE OTKJIOHEHHWE YHCJIOBOrO Halopa; YyMEHHE U3BJIEKaTh,
WHTEPIPETUPOBaTh MHGOPMALMIO, MPEJICTaBICHHYI0 B Tabmumax, Ha
nuarpammax, rpadukax, oTpakarollylo CBOICTBa pealbHBIX MPOIECCOB U
SIBJICHUU; MPEACTaBIATh MH(GOPMALMIO C MOMOIIBI0 TAOIUIl U JUarpamm;
UCCIIEJIOBaTh CTATUCTHUYECKHUE MaHHbIE, B TOM 4YHCIIE C IMPUMEHEHHEM
rpaduuecKkux MeTOJ0B U 3IEKTPOHHBIX CPEICTB; TpauyecKl HCCIeI0BaTh
COBMECTHbIE HAOJIOZCHUSI C TIOMOIIBIO TMarpaMM PacCeMBaHUs U TUHEHHON
perpeccun

YMeHue onepupoBaTh MOHATHUSMU: CIYHYallHBIA ONBIT U ClIydailHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpadUUYecKHUX METOJ0OB; MPUMEHITh
(GbopMyInbl CIIOXKEHUS M YMHOXEHHS BEpOsSTHOCTEH, (OpMyny MOJIHOM
BeposITHOCTH, Gopmyny bepHymnu, koMOuHaTOpHBIE (QaKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINepHUpPOBaATh
NOHSATUSIMM:  CIy4aiiHas  BEJIIMYMHA, pacHpelesieHue BEpOSTHOCTEH,
MaTE€MaTUYeCKOE OXHAaHHWE, TUCHEPCUs U CTAHJAPTHOE OTKIOHEHUE
ClydailHOM  BeNMYWHBL, (YHKIUU  paclpeneieHuss ¢  TUIOTHOCTH
PaBHOMEPHOT0, MOKAa3aTeIbHOTO M HOPMAJIBbHOTO paCIpeAeNiCHU; yMEHUe
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeieseHUd Ui pelIeHUs 3a1ady;
3HAKOMCTBO C TIOHSTHUSMH: 3aKOH OOJBIIUX YHUCEN, METOJIbI BBIOOPOUHBIX
UCCIIEIOBaHM; YMEHUE MPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX
Yyycel B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE OINEPUPOBATh
MOHATUSMH: COYETAHHWE, TMEPECTAaHOBKA, YHUCIO COYETaHWH, YHUCIO
nepecTaHoBOK; OWHOM HBIOTOHA; yMEHHE TPUMEHITh KOMOWHATOPHBIE
(akThl W pacCyKJIEHUs NJs pelleHds 3a7ad; OIEHUBATh BEPOSITHOCTH




peambHBIX ~ COOBITMH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U
HMHTEPIPETUPOBATH ITOTYYCHHBIN pe3yIbTaT

YMeHue ONICpUpOBaTh IIOHATHAMHU: TOYKA, IIpsAMast, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJla, IJIOCKUN yroJl, ABYI'PAaHHbIN
YTOJI, TPEXTPAHHBIN YroJjl, CKPEIIUBAIOIIUECS MPAMBIE, NAPALICIIBHOCTh U
MNEPNCHAUKYIAPHOCTD MPAMBIX U HJIOCKOCTGIZ, yYroja MCxXAay npsaMbIMU, YI'OJI
MEXIYy NPSMOU U INIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 1O INUIOCKOCTH, PACCTOSAHHUEC MCKAY IMPAMBIMH, pAaCCTOAHHUEC MCKIAY
IIJIOCKOCTSAMHU, YMCHHUC HCIIOJIb30BAaTh IpU PCIICHHUU 3aJa4 HN3YYCHHBIC
(haKkThl ¥ TEOpEeMBbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIEr0 MHPA; CTPOUTH MATEMATUYECKHUE MOJAEIU C IMOMOULIBIO
TCOMETPHUICCKUX MOHATHH W BCJIMYMH, pefuiaTb CBA3aHHLIC C HHUMHA
MIPAaKTHYECKHE 3a7a9U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (QUIYpBl, O0BEM
¢burypsl,  MHOTOTpaHHHMK, THpPaBUJIbHBIHI  MHOTOTPAaHHHUK,  CEUEHHUE
MHOTOTpaHHUKa, KyO, Mapajjienenure], NpusMa, Oupamuia, Qurypa u
MMOBEPXHOCTh BpAIlCHUs, TUIMHAP, KOHYC, map, chepa, miomanas chepsl,
IJIOUIalb TIOBEPXHOCTH MHUPAaMUIbI, MPU3MBI, KOHYCA, LMIUHApPA, O00BEM
Ky0a, IpsIMOYTOJIbHOTO Mapaljiesienuneaa, TUpaMuabl, TPU3Mbl, [IUIUHAPA,
KOHyca, IIapa, pa3BépTKa TOBEPXHOCTH, CCUCHHUS KOHyCa W IWJIHHJIPA,
nmapajyielbHble  OCH  WJIM  OCHOBaHHWIO, CEYEeHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IMIMHAPA, KOHyCa; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI U TIOBEPXHOCTH
BpaIlleHUs, UX CEUYCHUS, B TOM YHUCIIC C IMOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(bopMynTHpOBaTh OMpENCICHHsI U3y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3BI O
CBOWMCTBAX M TMpPH3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBHIBATHHIIM
OmpoBepraTh MWX; YMCHHE TMPOBOAWTH KiIAacCHPUKANUIO QuUryp TIO
pa3IMYHBIM  MPU3HAKAM, BBITIOJHATE HEOOXOJMMBIC JIOTIOJTHUTEIIEHBIC
TIOCTPOCHHS

11

YMeHHe oOnepupoBaTh MOHATUSMH: JIBUKCHHE B IIPOCTPAHCTBE,
napaJiebHBIA TEPEHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO0OMS, TMOAO0OHBIE GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIC W MOJOOHBIE (DUTYpBI, B TOM 4YHCIE B TPUPOJE,
UCKYCCTBE, apXUTEKTYpE; MUCIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHUS MPH
pelICHUH 3aj]ay; HaxXOIWTh T'COMETPHUYECKHE BEIMYUHBI (IUIMHA, YTOII,
IUIOINAb, 00BEM) IPU PELICHUH 3324 U3 JAPYrUX y4COHBIX MPEJAMETOB U U3
peabHON JKM3HM, YMEHUE BBIYUCIIATH TE€OMETPUUYCCKHUE BEIMUUHBI (JUTHHA,
yroJi, IUIONaab, 00BEM, IUIOIIA[b MOBEPXHOCTH), WCIOJB3YS H3yYCHHBIC
GopMyIIBI ¥ METOJbI, B TOM YHCIIE: IUIOIIAh MMOBEPXHOCTH MUPAMUJIBI,
Opu3Mbl, KOHyca, [WIMHApa, IUlOmans  cdepbl; 00bEM  KyOa,
OPSIMOYTOJIBHOTO — MapaijieNienuinena, MHUPaMUIbl, MPU3MBbL, IHIUHAPA,
KOHYCa, Il1apa; YMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX PUTYD
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YMmenue ONCpUpOBaTh IMOHATHAMH: MPAMOYIrOJIbHAd CHUCTEMaA
KOOpAUHAT, BECKTOP, KOOPAWHATBI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpA HA YHCIIO, PA3JIOKCHUC BCKTOpa IIO
633I/ICY, CKaJIIpHOC MPOU3BCACHUEC, BCKTOPHOC MPOU3BCACHUC, YI'OJI MCKIY
BCKTOpaMH; YMCHUC UCIIOJIB30BATh BCKTOpHBIﬁ n KOOpI[HHaTHLIﬁ METO AJIA
PCIICHUA TCOMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-Ie6HBIX peaAMCTOB

13

YMmenue BLI6I/IpaTL MOAXOOAIIMHA METOH MAJIs pelicHud 3aJa4vu,




IIOHMMAaHHWE 3HAYUMOCTH MATEMaTUKH B W3YyYEHUHU IPUPOJHBIX U
0OIIECTBEHHBIX MPOIECCOB U SIBICHHI; YMEHUE PACIO3HABATH MPOSBICHUE
3aKOHOB MATeMaTUKH B HCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MaTeMaTU4EeCKUX OTKPBITUH POCCUMCKOM M MHPOBOM MAaTeMaTHYECKOU
HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Ko IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 Parmonanbubie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE
MIePUOANYECKHIE IpOoOH
13 ApI/I(bMeTI/I‘-IeCIfI/Iﬁ KOpPEeHb HaTypalbHOU creneHu. JleHcTBUS ¢ apuMETHUCCKUMHU
KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp c nenplM mnokaszareneMm. CTeneHb € palMOHAIBHBIM ToOKa3aTeneM. CBoiicTBa
CTETIeHU
15 CuHyc, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucina. [lecaTHYHbIE U HATYpaJIbHBIC JOTapH(PMBI
17 JlelicTBuTeNnpHBIE YHcha. ApHUPMETHYECKHe OmNepanud C JICHCTBUTEIHHBIMH YHCIAMHU.
[TpuGmkEHHBIC BEIYMCIICHS, TPABIJIa OKPYTICHHS, IPUKUIKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH
1.8 [TpeoOpazoBaHue BEIpaKESHHIA
1.9 KowmmnekcHeie yncna
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 [enble U ApoOHO-paIOHATbHBIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHUS
2.4 [Toka3zarenpHbIC U JJOTapU(OMHUIECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toka3zarenbHbIC 1 JIOTapu(HMHUIESCKHE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMmu
2.11 Marpuiia CucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTenb MaTpUILLbI
3 OyHKIMH U TpaduKH
31 ) (DyHKu.Ijm, criocoOb! 3aaanusa ¢ynkuuu. ['paduk Qynkuuu. BzaumHo oOpaTHbie QyHKIUU.
Uérnble u Heu€THbIe pyHKuMU. [lepronuueckue GyHKIMN
OO6nacTh ompeeneHus U MHOKeCTBO 3HaueHui ¢yHkuuu. Hymu dynkiun. [Ipomexyrtku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (PYHKUIHUU. MaKCUMYyMbl 1 MUHUMYMBI ()yHKIIHH.
Haubomnbiiee n HauMmeHblee 3HaueHne (PyHKIIMN Ha IPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM M IeNbIM Moka3zateneM. EE cBoiicTBam rpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zaTenpHast u jorapudmuyeckas GyHKINHU, X CBOWCTBA U TpapUKH
36 Touku pa3zpsiBa. AcuMnToThl rpadukoB ¢yHKIui. CBoiicTBa (YyHKIMI, HEIPEPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33aHUS TIOCIIEJOBATEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX POLIEHTOB
4 Hauana MmaTeMaTH4ecKkoro aHaiamsa
4.1 [TpousBoanas ¢yHkimu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKIUH
4.2 [TpuMeHeHre TpPOU3BOIHON K MCCIIEAOBAaHHUIO (DYHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI.




HaxoxaeHrne HauboIbIero 1 HaMMEHbBIIEro 3Ha4eHHUs (PYHKIIMU HA OTPE3Ke

4.3

IlepBooOpa3nas. MuaTterpan

MHuoxecTBa 1 JoruKa

5.1

MHoxecTBO, oriepanuu HajJ MHOKecTBamMu. Jluarpammbl Ditiepa — Benna

5.2

Jloruka

BeposTHOCTh U cTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTHUKA

6.2 BepositTHOCTB

6.3 KombunaTopuka
['eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsimMble 1 TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BpalleHUs

7.5 KoopanHats! 1 BEKTOpPBI




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

COAEPXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yucsia 1 BBIYUCTEHUS

Panmonanenbie  umcna. OOBIKHOBEHHBIC H  JACCATHYHBIC JPOOH, TIPOICHTHI, OCCKOHCYHBIC
nepuoAndeckre apodu. Apudmernueckre Omepanuy ¢ paldoOHAIBHBIMH YHCIIaMH, IpeoOpa3oBaHUsA
YUCJIOBBIX BhIpakeHu. [IpuMenenne npoleii v MpoIeHTOB JJIs pelIeHuUs MPUKIAIHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciiell 3HAaHUM U peabHOM KU3HMU.

JeiicTButenpHbIe yncia. PalimoHansHbie 1 UppaloHaIbHBIC YUCIa. Apu(METUUECKHE OTepalluu ¢
NENUCTBUTENBbHBIMU YHCIaMH. [IpuOnmkEHHBIC BBIYMCIICHMS, TPaBHJIa OKPYIJICHHS, MPUKUIKA W OIEHKA
pe3yJbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbiM  TokazareneM. CranpmapTHas ¢opma 3amucu  JEHCTBUTENBHOTO YHUCIIA.
Hcnonws3oBanne noaxoasmield GopMbl 3aUCH JCHCTBUTEIBHBIX YUCEN U PEIICHUS TMPAKTHISCKUX 3a/1a4 1
MIPEACTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTemneHu. JlelcTBUA ¢ apudMeTHYecKUMHU KOPHSAMU
HaTypaJbHOMN CTEIICHHU.

CuHyc, KOCUHYC U TaH['€HC YUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCIOBOTO
apryMeHra.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo 1 HHTEPBAJIOB.

Pemenue nensix u [poOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanroHanbHbIX YPaBHEHU U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUIO MAaTEMaTUYECKUX 3a7a4 U 3a1a4 U3 PA3TUUYHbIX
obJyacTell HayKu U PeasIbHOW KU3HH.

DyHKUUM U TPAaPUKH

OyHKIus, crocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacth ompeneieHuss U MHOXKecTBO 3HaueHud ¢ynkuuu. Hynmu ¢yaknun. IIpomexyrku
3HAKOMOCTOSIHCTBA. UETHBIEC U HEUETHBIC (DYHKIUU.

CrenenHas QyHKIMS C HaTypalbHBIM U LIeTbIM Moka3aTeneM. E€ cBoiictBa u rpadux. CBolicTBa 1
rpaduk KopHs N-0¥ CTENeHu.

TpuronomeTrpuyeckasi OKpPYKHOCTb, ONpEAENCHUE TPUTOHOMETPUUECKHX (PYHKIMNA YHCIOBOTO

ApTyMCHTA.

Hauana MmareMaTuuecKoro aHajamsa

ITocnenoBaTensHO CTH, CIIOCOOBI 3aJaHusA MOCJICIOBATEIILHOCTEH. MOoOHOTOHHBIC
IOCJIICA0BATCIIBHOCTH.

Apugmernueckas U TeoMeTpuueckas mnporpeccud. beckoHeuHO yObIBarolas reomMeTpHyecKast
nporpeccuss. Cymma OeckoHe4yHO yObIBarolell reomeTpuueckoil mporpeccuu. Dopmyna CIOXKHBIX
MpOLICHTOB. Mcronb30BaHne NPOTPECCUH [UTs PELICHUS PEANIbHBIX 3a1a4 IPUKIIAIHOTO XapakKTepa.

MHokecTBa M JIOTHKA

MHoxecTBo, omnepanuu Haja MHOXKecTBamu. Jluarpammsl Oiniepa—Benna. IIpumenenune
TEOPETUKO-MHOKECTBEHHOI'O alrapara Juisl ONHUCAaHUs pealbHBbIX IIPOLECCOB U SBJICHUM, NPU PELIECHUU
3a7a4 U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenne, Teopema, CIeACTBUE, J0KA3aTEILCTBO.

11 KVIACC



Yucsia 1 BBIYUCIECHUS

HarypaneHble u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

CreneHb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWCTBA CTEIICHH.

Jlorapugm uucna. [lecaTnaHble U HATypaJIbHBIE JOTAPH(PMBI.

YpaBHeHus1 H HEPaABEHCTBA

[IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAIIHNX JIOTAPU(PMBI.

[IpeoOpazoBanue BEIpaKEHHIA, COACPIKALINX CTENIEHN C PAlIOHAILHBIM TIOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHS 1 HEPABEHCTBA.

Cucrembl JTMHEHHBIX ypaBHEHUU. PelieHune NpukiIagHbIX 3a7ad C MOMOMIbIO CUCTEMBbI JTMHEHHBIX
YpPaBHEHUU.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3aJad W 3aJ1ad W3
pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM JKU3HH.

DyHKIUHN U TPa@UKH

Oynkuus. Ilepuoanueckue Qynkuuu. [IpomMexyTkM MOHOTOHHOCTH (PyHKIMH. MakcuMyMmbl U
MUHUMYMBI QyHKIMKA. Hanbosnbiiee u HauMeHbllee 3HaueHNe QyHKIIUU Ha TPOMEXKYTKE.

Tpuronomerpruyeckue GyHKINU, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKHU.

Hcnonws3oBanne rpadmkoB GyHKIHUHN I pEIICHUS] YPAaBHEHUIN U IMHEWHBIX CUCTEM.

Ucnonws3oBanne rpadukoB (QyHKIMHA 1T UCCIETOBAHUS IMPOIIECCOB W 3aBUCUMOCTEH, KOTOpPHIC
BO3ZHUKAIOT MPU PELIEHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢pyHKIMH. MeTo HHTEPBAIOB JIJ1sl pEIICHHs] HEPaBEHCTB.

[TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOTHOM.

[IpousBomubie d7MeMeHTapHBIX (QyHKIHH. @DOpMyNIbl HAXO0XICHUS MPOU3BOAHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TPOU3BOAHONW K HCCICAOBAaHUIO (YHKIIMH HAa MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HAMMEHbBILIEr0 3HaYeHHsI PYHKIIUU Ha OTPE3KE.

[IpuMeHeHne MPOU3BOIHON AJI1 HAXOKJICHUs HAWIY4YILIEro PEelleHUs B MPUKIAJHBIX 3a7adax, JJs
oTmpe/iesieHUs] CKOPOCTH IPOLiecca, 3a1aHHOT0 GOPMYIIOi UK rpaGUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wuterpan, ero reomerpuueckuid W ¢uznueckuil cmbicia. Beluucienue uHTerpaia mo Qopmyie
Hprorona—IJleitOnuna.

IHPEAMETHBIE PE3YJIbTATBI

OcBoeHue y‘Ie6HOFO Kypca «Aﬂre6pa " Ha4daJla MATEMATHYC€CKOI'0 aHAJIN3a» HAa YPOBHC CPCAHCIO
O6H_I€FO O6p830B8.HI/IH JOJI2KHO oOecrneynBaTh AOCTHIKCHUC CIICAYIOIUX MPECAMCETHBIX 06p3.30BaT6J'IBHBIX
PE3yIbTATOB:

10 KITIACC

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh NOHATHUAMU: PAMOHAEHOE U JEHCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS U ACCATUYHAS
IpoOb, MPOLIEHTHI.

BrimonHsaTe apudmMeTnyeckue onepamnuy ¢ paluoOHAIbHBIMU U JIEHCTBUTELHBIMH YUCIIAMU.

BrImonHATh mpuOImkEHHBIE BBIYMCICHUS, UCIIONB3YS MpaBUia OKPYTIIEHUs, JelaTh MPUKUAKY U
OIIEHKY pe3yJIbTaTa BEIYUCICHUI.

OnepupoBaTh TOHSTUSAMH: CTENEHb C I[ENBIM I[OKazarejaeMm; CTaHAapTHas Qopma 3amucu
JNEVCTBUTENFHOTO YHCJIA, KOPEHb HATypaJbHOW CTENEHM; HWCIO0JIb30BaTh MOAXOIAIIYI0 (opMmy 3amucu
JNEHUCTBUTENBHBIX YUCEN AJISl PEIICHUS IPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JAHHbBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO Yrila; UCIOJb30BaTh 3alUCh



MPOU3BOJIHOTO YyIJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHE (QYHKIIUH.

YpaBHeHusI 1 HePaBEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YypPaBHEHUE, HEPABEHCTBO; II€JIOE, palMOHAIbHOE,
HppalMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoImonsaTe npeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh TPUTOHOMETPUUECKHE
YPaBHEHUS.

BoinosHATe peoOpa3zoBaHus LIEIbIX, pAllMOHAJIbHBIX U MPPAllMOHAIbHBIX BBIPAXKEHUM U pelaTh
OCHOBHBI€ THUIIbI LIEJIbIX, PALIUOHATIbHBIX U HPPALMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHMsI M HEpPaBEHCTBA ISl pPELICHHS MaTeMaTU4YeCKUX 3aJad M 3a4ad U3
pa3IMYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HHU.

MonenupoBaTh peajibHble CUTyallUM Ha $I3bIKE ainreOpbl, COCTABIIATH BBIPAKEHHUS, YpaBHEHUS,
HEpaBEHCTBAa [0 YCJIOBHUIO 3aJlauM, HCCIIEN0BaTh MOCTPOEHHBbIE MOJEIM C MCIOJIb30BaHUEM arlapara
anreOpsl.

DyHKIUHN U TPa@UKH

OnepupoBath MOHATHAMHU: (YHKIMSA, CIOCOOBI 3amaHus (QyHKIHUHU, 0O0JIACTh OMpENeiIeHUs u
MHO>K€CTBO 3Ha4eHUI QyHKIMH, rpa@uK GYyHKIIMH, B3aUMHO OOpaTHbIE (DYHKIIUH.

OnepupoBaTh NOHATHUAMHU: YETHOCTh M HEUETHOCTh (DYHKUMH, HYIUM (DYHKIUHU, MPOMENKYTKU
3HAKOTMOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A7 pelIEHUS] ypaBHEHUI.

Crpoutb 1 uuTaTh rpaduKy JMHEWHON QYHKIMH, KBaAPaTUYHOW (QYHKINU, CTEIEHHOW (QYHKIINHU C
L[EJIBIM TIOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKUIUN JUIs MCCIIETOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN MPHU PELIeHUN
3a/a4 U3 JAPYrux y4eOHBIX MPEeIMETOB U pealbHON >KU3HH; BbIpakaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
BEJTMYMHAMHU.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh NOHATUSAMMU: NIOCIEI0BATENBHOCTD, apu(hMeTHUECKast 1 FeOMEeTpUYecKasi IPOrpecCuu.

OmnepupoBaTh MNOHATUAMH: OECKOHEYHO YOBIBAaIOIIasi TE€OMETpHUYECKas IpOrpeccus, Ccymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHHU.

3agaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb3oBarh CBOMCTBA MOCHEAOBATEIBHOCTEH W MPOTPECCHM Uil PELICHUS pEaIbHBIX 3a1a4
IIPUKIJIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€pPALIMK HaJ MHOXKECTBAMH.

Hcnosp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OINHUCAaHUS pPEaJbHBIX IIPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIECACTBUE, NTOKA3ATEIbCTBO.

11 KIJACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh NOHATUAMU: HATYPaIbHOE, LIEJI0€ YNCII0; UCIIOJIB30BaTh IPU3HAKU ACITUMOCTH LIENbIX
4lCeJl, Pa3JIO’KEHNE YHCIIa Ha IPOCThIE MHOXKUTEIH IS PELICHUs 3aa4.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIorapu(M YUCIIa, TECITUYHBIE U HAaTypalbHbIe JIOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENMEHH Ui IMPeoOpa3oBaHUs BBIPHKEHUH; ONEPUPOBATH MOHATHIMM:
[IOKA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO, peUIaTh OCHOBHBIE THUIIBI IIOKA3aTENIBHBIX YPAaBHEHUU H
HEPaBEHCTB.

BeimonHATe nmpeoOpa3oBaHusl BBIPAXXKEHUH, coaepKallux JorapuMbl; ONepUpoBaTh MOHATUSMU:
norapu(pMUUECKOe YpaBHEHHUE U HEPABEHCTBO; pellaTh OCHOBHBIE THIIbI JIOTapU(MUUYECKUX YpPAaBHEHUH U
HEPaBEHCTB.

Haxonuts pemenus npocTeUiux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JINHEHHBIX YPABHEHUM U €€ pelleHne; UCT0JIb30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pELIEHUs IPAaKTUUECKUX 3a/1a4.

Haxonutes pemeHus NpoOCTEHIIMX CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX YPaBHEHUHW U



HEPaBEHCTB.

MoenupoBaTh pealbHbIE CUTYallMM Ha SI3bIKE aireOpbl, COCTABJIATH BBIPAXKCHUS, YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI 10 YCIOBHMIO 3a/1ayd, MCCIIEIOBATH IIOCTPOCHHBIE MOJCIH C HCIOJIb30BAHHEM
ammapara ajnreOpsbl.

DyYyHKUUH U TPAaPUKHU

OnepupoBaTh MOHATHAMHU: TEPUOANYECKAs (DYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH OJKCTpeMyMmMa (YHKIUH, HauOOJblIee W HaWMEHbIIee 3HauYeHHs (YHKIUHM Ha MPOMEKYTKE;
MCTOJB30BATh MX JJISl HCCIEOBAHUS (YHKIMH, 3aJaHHOM rpaduKoM.

OmnepupoBaTh MOHATUSAMH: I'padUKN TOKA3aTEIBHOM, JOTapu(PMUIECKON U TPUTOHOMETPUUIECKUX
¢byHKuuit; n300pakaTh WX Ha KOOPIMHATHOM IUIOCKOCTH WM HCIOJB30BATH ISl PEHICHUS YpaBHEHUH H
HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadHKH JUHEWHBIX YPAaBHEHHH M HCIIOJIB30BaTh UX
JUISl pELIEHUs] CUCTEMBI JIMHENHBIX YPaBHEHHM.

Wcnonb3oBath rpa@uku (QyHKIUE A8 KCCIEIOBAaHUS IPOLECCOB U 3aBHCUMOCTEM M3 JPYrux
y4eOHBIX TUCHUIUIMH.

Hayana maTteMaTH4ecKoro aHajam3a

OnepupoBaTh MOHATHUAMU: HENpepbIiBHAS (YyHKUUSA; MPOU3BOAHAS (QYHKUIMHU; HCIOJIB30BATh
reOMEeTPUUECKUN U (PU3NYECKUN CMBICI IPOU3BOAHOM JUIs pelIeHUs 3a/1a4.

Haxonuth mOpou3BOJHBIE 3IEMEHTApHBIX  (YHKIMHA, BBIYHCIATH MPOU3BOJHBIE  CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MpOU3BOAHYIO JJIS HUCCIEAOBAHUSA (PYHKUIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yAbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOIHYIO U HAXOXKICHUS HAUTYUIIEro pEeIeHUs B IPUKIIAIHBIX, B TOM YHUCIIE
COLIMAIBHO-3KOHOMUYECKHUX, 3a7a4ax.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U UHTErPall; IOHUMATh T€OMETPUUECKUI U PU3MUECKUI
CMBICII MHTErpajIa.

HaxonuTh nepBooOpa3Hble 3JIEMEHTApHBIX (PYHKIUI; BBIYUCIISATH HHTErpai 1o gopmyne Hprotona—
Jleli6HMLIA.

Pemate mnpuknazHele 3azadyd, B TOM 4YHCIE COLHUAIBHO-D)KOHOMHYECKOT0 M  (hpu3HyecKoro
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.

IPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJLHON TIPOI'PAMMBI

10 KVIACC
Kon .
HIpoBepsieMOro HpOBepﬂﬁMble npeaMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI1
pesy.abTaTa 00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001mero od0pa3oBaHmsi
1 Yucna ¥ BIYUCICHUS
11 OnepupoBaTh MNOHATHUSAMU: PALUMOHAIBHOE U JCHCTBUTEIBHOE
YHCII0, OOBIKHOBEHHAS U JIECATHUYHAS JPOOb, MPOLECHTHI
19 § BoinonHaTe apudmeTHueckue omepanuud C PaluOHAIBHBIMH U
JNENCTBUTEIbHBIMU YUCIIAMU
13 BoimonHATe pUOMMKEHHBIE BBIYMCICHUS, HCIONB3Yys MpaBHIia

OKPYIJICHHSA, ACJIaTh IPUKUAKY W OLCHKY PE3YyJIbTaTa BBIUMCIICHU

OnepupoBaTb MNOHATHSMH: CTENEHb C ILEJIBIM IOKA3aTElEM,
CTaHJapTHas ¢opMa 3amuch  JEWCTBUTENBHOIO  YHUCNA, KOPEHb
1.4 HaTypaJbHOM CTENEHHU; MHCIOJIb30BaTh MOAXOINIYI0 (OpMY 3alucu
NEWCTBUTENBHBIX YHCEN IS pELIeHHUs NpPaKTUYeCKuX 3agad U
MIPEJCTaBICHUS JAHHBIX

OnepupoBaTb NOHATUSMU: CHHYC, KOCHMHYC UM  TaHI€HC
1.5 IIPOU3BOJIBHOTO YIJIa; UCMOJIb30BaTh 3alMCh IPOU3BOJIBHOIO yIJla Yepe3
o0OpaTHble TPUTOHOMETPUYECKUE (PYHKIUH

2 YpaBHEHMS U HEpaBEHCTBA




OnepupoBaTh NOHATUSAMU: TOXKJECTBO, YPaBHEHHUE, HEPABEHCTBO,
2.1 L[e]0€, paluUOHAJIbHOE, WPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
29 BoImonsaTe npeoOpazoBaHMsi TPUTOHOMETPUYECKUX BBIPAKEHUN
U pelaTh TPUTOHOMETPUYECKHE YPAaBHEHUS
BemonuaTe  mpeoOpazoBaHMS — IENBIX,  PAlHMOHAIBHBIX U
2.3 UppAlMOHAIGHBIX BBIPOKEHUH W pellaTb OCHOBHBIC THIIBI IIEJIBIX,
palOHAJIbHBIX M HPPALMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB
[IpumeHsT  ypaBHEHHMSI M HEpaBEHCTBA Uil pELICHUS
2.4 MaTeMaTHYeCKUX 3a/lad M 3a/Jad M3 Pa3IMUHbIX O00JlacTel HAyKH W
peaNbHOM )KU3HU
MonenpoBaTh peajibHble CHTyallUM Ha SI3bIK€  anreopsl,
o5 COCTaBIISATh BBIPAKEHUSI, YPABHEHMsI, HEPABEHCTBA IO YCIOBHUIO 3aJayH,
HCCIIEIOBaTh IOCTPOCHHbIE MOJEIN C UCHOJb30BAaHUEM alapara
anreopsl
3 OyHKIMH 1 TpaduKH
OnepupoBaTh NOHATUAMU: QYHKIUS, CIIOCOOBI 3a/1aHus PYHKIINH,
3.1 o0nacTh oOmpene’aeHus] MU MHOXECTBO 3HaueHuil ¢QyHKUMH, Trpaux
(GyHKIMH, B3aUMHO 00paTHbIEe QYHKIIMH
32 OnepupoBaTh NOHATUAMHU: YETHOCTb M HEYETHOCTHh (YHKIIMH,
HyIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnons3oBath rpaduiki QyHKIMNA IS peIICHNsT ypaBHEHUN
34 Crpoutb U 4uTaTh rpa@uKu JTUHEHHON (YHKIMH, KBaApaTUYHOU
' (hyHKIIMH, CTETIEHHOW (DYHKIIMH C IIEJIBIM TTOKa3aTeaeM
Hcnons3oBate rpaduku QyHKIMNA 1715 MCCIEIOBAHUS MPOLECCOB
35 U 3aBUCUMOCTEN IpH pelIeHUH 3aJad U3 APYrux y4eOHBIX NPEIMETOB U
' peanbHOW  JKU3HHM, BbIpAXaTbh (QOPMYyJaMH  3aBHCHMOCTH  MEXAY
BEIMYUHAMHU
4 Hauana MaTeMaTH4eckoro aHaiausa
41 OnepupoBaTtb HOHATUAMMU: H0CJIE0BATENbHOCTb,
' apu¢pMeTHyecKasl U FreoOMeTpUIecKasi IpOrpeccuu
OnepupoBaTtb HOHATHAMHU: 0eCKOHEYHO yObIBarow1ast
4.2 reoMeTpuuecKas  IMPOTpeccus, CcymMMma OECKOHEYHO  yObIBaromen
reOMEeTPUUECKOi Iporpeccun
4.3 3ajaBaTh NOCIEIOBATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBAa MOCIENOBATEILHOCTEH U Iporpeccuit
JUIsl PELIeHUs peabHbIX 33/1a4 IPUKJIAIHOTO XapakTepa
5 MHoecTBa U JIOTHKA
51 OnepupoBaTb  MOHATUSAMHU:  MHOXECTBO,  OINEpalUd  Haj
MHO>KECTBaMHU
Hcnonbp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
5.2 OMMCAaHMs pEeAIbHBIX MPOLIECCOB M SIBJICHUM, NMPHU peIIeHUH 33had M3
JPYrUX y4eOHBIX MPEIMETOB
53 OnepupoBaTh NOHATUSMHU: OIPEIEICHUE, TEOPEMA, CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KVIACC
Kon .
HpoBepsEMOro HpOBepﬂSMble NpeIMeTHbIE Pe3y1bTAThl 0CBOCHUSI OCHOBHOM
pesyabTATA o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01mero 00pa3oBaHus
1 Uucna ¥ BEIYMCICHUS




1.1

OnepupoBaTb  NOHATUSMU:  HaTypajllbHOE, 1I€JI0€  YHCJIO;
UCIOJb30BATh IPU3HAKU ACIMMOCTH LEJBIX YUCEJ, PA3JIOKEHHE 4Hcia
Ha IIPOCTbIE MHOYKUTENHN JJIsl PELICHUs 3aa4

1.2

OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAIILHBIM [10KA3aTEIEM

1.3

OmnepupoBaTh NOHATHSAMH: JOorapudM 4YHCIa, OECATUYHBIC U
HaTypaJbHbIE JIOTapU(OMBI

YpaBHEHHUsI M HEPABEHCTBA

2.1

[IpuMeHsTH CBOWCTBA CTETICHU ISl TPe0Opa30BaHUs BRIPAKEHUH,
OIIEPUPOBATh IMOHATHUAMH: IOKA3aTEIBHOE YPABHEHHE W HEPaBEHCTBO;
peniaTh OCHOBHBIE TUIIBI IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

Bemonaate  mpeoOpa3oBaHUS  BBIPOKEHHI,  COJEpIKAIINX
Jorapu(Mbl; ONIEPUPOBATH MOHITUSIMU: JIOTAPU(PMHUUECKOE ypaBHEHUE U
HEPaBEHCTBO; peIllaTh OCHOBHBIE THUIIBI JIOTApU(PMHUUECKUX YpaBHEHHUH U
HEPaBEHCTB

2.3

Haxomute  pemieHuss  IMpOCTEMINMX ~ TPUTOHOMETPUYECKUX
HEPABEHCTB

24

OnepupoBaTh MOHATHUSMHU: CUCTEMA JMHEWHBIX ypaBHEHUN U €€
peuieHue; UCIoiIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM Ul PELICHUS
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomnute pemieHuss mpocTeHIIMX CHCTEM W COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenpoBaTh peajbHble CHUTyalldd Ha f3bIKE aireopsl,
COCTaBIIAITh BBIPAKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO
YCIIOBHIO 3a/1a4i, UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C UCIIOIb30BaHUEM
amnmapara ajreopbl

DyHKIIUU U TpaQuKu

3.1

OmnepupoBaTh MOHATHIMU: TIEPHOANIECKAS PYHKIINS, IIPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH IKCTpemMyMa (pyHKIMH, HauOoJbIIee U
HavMEHbIIIee 3HAYCHUS (PYHKIIMM Ha TIPOMEKYTKE; UCIIOIB30BATh UX JIJIS
uccnenoBanus GyHKINY, 3a1aHHON rpadrKOM

3.2

OnepupoBaTtb MOHATUSIMHU: rpaduku MOKa3aTeIbHOH,
norapu(MUYECKON U TPUTOHOMETpUYECKHX (YHKLUN; H300paXkaTh UX Ha
KOOPJIMHATHOM TUIOCKOCTU M HCIIOJIb30BaTh JISl PELICHUs YpaBHEHHH U
HEPaBEHCTB

3.3

N306paxaTh Ha KOOPJMHATHOW IIOCKOCTH I'paMKH JIMHEHHBIX
YpaBHEHUH M HCHOJIb30BaTh WX Ui PpEIIEHUs CUCTEMbl JIMHEHHBIX
ypaBHEHUH

3.4

Hcnonb3oBarh rpaduku GyHKUUNA Ui UCCIEIOBaHUS MTPOIECCOB
Y 3aBHCUMOCTEH U3 IPYTUX y4eOHBIX TUCIHUILINH

Hauana maTemaTnuyeckoro aHanmsa

4.1

OmnepupoBaTh NOHATHAMHU: HETpepbIBHASA (YHKIUS, TPOU3BOIHASL
(GYHKUMHU; HUCHOJB30BaTh TIeOMETPUUYECKUH U (U3MYECKHH CMBICI
IIPOU3BOIHOM [UIsl pEIIECHHUs 3a1a4

4.2

Haxoaute MMPOU3BOAHBIC J3JICMCHTAPHBIX Q)YHKHHP'I, BBIYUCIIATH
IPOU3BOJHBIC CYMMEI, IIPOU3BCACHUA, YaCTHOT'O (I)YHKI_II/Iﬁ

4.3

Hcnonb3oBaTh NMPOU3BOJHYIO IS HMCCIEIOBAaHUS (YHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3YyNbTAThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB

4.4

Hcnons30BaTh MPOU3BOAHYIO [UId HAXOXKIACHUA HAWITYUHICTO
peuicHrd B IMPUKIAAHBIX, B TOM YHUCIIC COLNUAIIBHO-3KOHOMHWYCCKUX,
3agadax




OnepupoBaTb NOHATHSAMHU: IHEepBOOOpa3Hass M HHTErpan;
MTOHUMATh T€OMETPUYECKUHN 1 (PU3MUECKHI CMBICT HHTETpaja

4.5

HaxonuTe nepBooOpa3Hbie 3IeMEHTApHBIX (PYHKIUH, BBIYUCIATDH

4.6 uHTerpain no gopmyne Herorona — Jleiibnuna

Pemate npuxnaaHele 3agaud, B TOM YHUCJIE COILMAIBHO-
4.7 3KOHOMUYECKOTO u buzHIecKoro Xapaxrepa, CpeACTBAMU
MaTeMaTH4EeCKOro aHaIn3a

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KVIACC
Kon IIpoBepsiemMblii 31eMeHT COep:KAHUSA
Yucna v BIYKCICHUS
Pannonanbupie uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOM, TPOLIEHTHI,
11 OECKOHEUHbIE MEepHOaNYEcKue IpoOu. ApupMEeTHUYECKHE OMNEepaluyd C PalMOHAIbHBIMU
yycliaMu, NMpeoOpa3oBaHMsl YMCIOBBIX BbIpakeHUil. [Ipumenenue npoOell W MPOIEHTOB
JUISL pEIIEHUs MPUKJIAIHBIX 3a71a4 U3 pa3IMYHbIX OTpaciieil 3HAaHUW U PEabHOW KU3HU
[evictBuTenbHble  uyncia.  PanuoHanbHble W HppAlMOHAIBHBIE — YHCIA.
1.2 Apudmernueckue  omepauMd ¢ JACUCTBUTENbHBIMU  yuciamu. [IpubnmxEéHHble
BBIYHCIICHUS, IPABUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenens ¢ nensiM nokasareneM. CrangapTHas (opma 3amucH 1€ CTBUTEIBHOTO
1.3 yucna. lcnonws3zoBanue mnoaxonsmieil Qopmbl 3anucu  AEUCTBUTENBHBIX YHCEN IS
pEILICHUs TPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JAHHBIX
14 Apn(bMeTquCIfnﬁ KOpEHb HaTypajabHOU crerneHu. JleicTBus ¢ apudpMeTHIeCKUMHU
KOPHSIMHU HATypaJIbHOW CTENICHU
15 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHI€HC YHUCIOBOrO apryMeHTa
2 YpaBHEHMS M HEPAaBEHCTBA
2.1 TosxecTBa v TOXACCTBEHHBIC MPE0OPa30BaAHMS
29 IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. OcHoBHBIE
TPUTOHOMETpUYECKHE (POPMYIIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pemeHue HepaBeHCTBa. Meton
UHTEPBAJIOB
2.4 Penienue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHHH U HEpAaBEHCTB
2.5 Pemenune nppanoHaJIbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKUX YPABHEHHUM
27 [IpumeHeHre ypaBHEHHH M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKHX 3ajad U
3aJja4 U3 Pa3IMUHbIX 00JacTell HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, crnocoOwbl 3amanus ¢yHkuuu. ['paduk ¢ynkiuu. B3anmuo oOpartHble
GbyHKITIN
3.2 OO6nacte ompeneneHus M MHOXECTBO 3HaueHMH ¢yHkuuu. Hymn QyHKum.
[TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKITUH
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IIeNbIM Moka3aTeneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0if CTeNeHU
34 TpuronomeTrpudeckass OKpyXHOCTb, OTIpeIeJICHUE TPUTOHOMETPUUIECKUX (DYHKITHIA
YHCJIOBOTO apryMeHTa
4 Havana maTemMaTHuecKkoro aHajinsa
41 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOcienoBaTeNbHOCTEH. MOHOTOHHBIE
MIOCJIE0OBATEIBLHOCTH




Apudpmernueckass M TeoMeTpUYecKas Iporpeccud. becKkoHeYHO YyObIBaromas
reomerpuueckass mnporpeccus. Cymma OeCKOHEUHO YOBbIBAIOIIEH TIeOMETpUYECKOM

4.2 nporpeccun. @opmyna Ccl0XKHBIX NPOLIEHTOB. Vcnonb30BaHue nporpeccuu AJs pelieHus
peaJIbHBIX 3aJ1a4 IPUKJIAJHOIO0 XapaKTepa
MHOK€eCTBA U JJOTUKA
MHosxecTBo, omepauuu Haja MHoXecTBamu. [luarpammel Oinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO allliapara Jijlsl ONUCaHUs peallbHbIX MPOLIECCOB
Y SIBJICHW, TPU PEIICHUH 33719 U3 IPYTUX YICOHBIX TPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIEACTBUE, J0KA3aTEIHCTBO
11 KVIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
Yucna v BBIYMCICHUS
1.1 HarypanbsHblie u nenbie ynucna. [Ipu3Haku AeIMMOCTH HETBIX YUCET
1.2 CreneHs ¢ pallnoHaJIbHBIM M0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uyucna. JlecaTnyHble U HaTypaibHbIE JOrapu(Mbl
YpaBHEHHs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BhIpaXKEHUH, coAep KaIUX JJOTapu(pMbl
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COAEPKALIUX CTENIEHH C PAllMOHAIBHBIM IOKa3aTeseM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHHUS] U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
26 } CucreMsl JH/IHuefIHLIx ypaBHEHHMI. PelieHne mpukiagHbIX 3a7ad ¢ MOMOIIBI) CHCTEMBI
JIUHENHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUMN, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MAaTEeMaTHYECKUX 3a/1a4 U
3a/1a4y U3 pa3IMYHbIX 00JIacTel HAYKU U PeaibHOM KU3HU
OyHKIUU U TpaduKu
Oynkuus. [lepuoguueckue ¢yHknuu. [IpomMexyTku MOHOTOHHOCTH — (YHKIIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI (pyHKimu. HauGonplnee M HauMeHblllee 3HaueHHWE (QYHKIUU Ha
MIPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazarenbHas u gorapudmMuydeckas GyHKIIMH, ©X CBOMCTBA U rpaduKH
3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pellieHus] ypaBHEHHUH U TMHEWHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB (GyHKIMI 171 MCCIEAOBaHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT NP PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEaIbHOM KU3HU
Hayana maTemarnueckoro aHaimsa
4.1 HenpepriBHble (hyHKIIMN. MeTo HHTEPBAJIOB /715l PEIICHHs] HEPABEHCTB
4.2 ITpousBosanas ¢pyHkuu. ['eomerpuueckuii 1 Gpu3N4YECKUil CMBICI TPOU3BOIHON
43 [IpousBoHbIe eMeHTapHbIX QyHKIUNA. DOPMYIIBI HAXOXKICHUS TPOU3BOAHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUN
44 [IpumMeHeHre TPOU3BOMHOM K HCCIeNOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh H
9KCTpeMyMbl. HaxoxaeHrne HanOoIbIlIero 1 HAMMEHbIIIET0 3HaUYeHUs] PYHKIIUU Ha OTPE3Ke
45 [IpuMeHeHre NMPOU3BOJHOMN [l HAXOXKJICHUS HAWIYYIIErO PELICHUsS B MPHUKIATHBIX
3a/1a4ax, AJs OmpeAeNieHUs] CKOPOCTH IMpoliecca, 3aJaHHOTO GOPMYITON TN rpaQuKOM
4.6 IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuveckuii U (U3NYECKHil CMBICI. BhluuciieHne WHTErpanga o

dopmyne HetoroHa — JleiiOuuia




TemaTuyeckoe IIIAHUPOBAHUE

10 kiaace

(2 gaca * 34 menenu = 68 4acoB)
Ne Tema Koa-Bo JeATeJIbHOCTD YUHTEJISl C y4eTOM padouei
n/n 4acoB NPOrpamMMbl BOCIIMTAHHS

Paszoen « MHOXecTBa pallMOHAJIBHBIX U JAEHCTBUTENbHBIX Yncel. PalmoHanbHble ypaBHEHUS U
HepaBeHcTBa» 14 yacos

1 MHO0K€eCTBO, ONepannuy Hal 1 - YCTaHABIIUBATh JOBEPUTEIILHBIC OTHOIIICHHS
MHOKecTBaMu. J[marpaMMbl MEXTy YIUTEIIEM B 00yJarOIIHMHICS,
Olinepa—BenHa CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSATHIO

2 PannonaneHble yncna. 1 yyYaluMucs TpeOOBaHUN U MPOCHO yUUTENs;
OOBIKHOBEHHBIC U JCCITUYHBIE - IPUBJIEKaTh BHUMaHHUE 00YJaIOIUXCs K
poOu, IPOLIEHTHI, 0ECKOHEUHBIE 00cyxaaemMoil Ha ypoke uHbOpMaIHH,
TIEPUOANYECKHIE IPOOH aKTHUBU3AaIMU IT03HABATEIILHOM JIEITSILHOCTU

3 ApudmMerrnueckue orneparuu ¢ 1 00yJaronuxcs;
panoOHAILHBIMH YKCIIaMH, - MOOYXIaTh 00yJaronIuXxcsi COOMI0aTh HA YPOKe
peoOpa3oBaHMs YUCIOBBIX MPUHIIAITEI YIeOHOW TUCITUTUIAHBI U
BBIPOKEHUI CaMOOpTaHU3aINH; MPUBJICKATh BHUMAHHE

4 [Ipumenenue npobeii u 1 o0yyaromuxcst K IeHHOCTHOMY aclleKTy
NPOLEHTOB JUIs PEIIEHUS M3yYaeMbIX Ha YPOKE SIBJICHU, IOHATHUH,
MPUKJIAIHBIX 3aJa4 U3 Pa3InYHbIX IMPUEMOB;

OTpaciei 3HaHWH U peaTbHON - IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIC (POPMBI
KHU3HU paboTHl, CTUMYIUPYIOIIHE MTO3HABATEIHHYIO

5 [Ipumenenue npobeii u 1 MOTHBAIMIO 00YYaromuXcs;

MPOLEHTOB IS PElIeHNUs - OPraHU30BBIBATH MIE(CTBO IPYAUPOBAHHBIX
MPUKIIATHBIX 33124 U3 PA3TAYHBIX 00y4aroMXCsl HaJl MX HEYCTIEBAOIMMH
OTpac_]'[ef/'I 3HAHUU U peaﬂbHof/j OIHOKJIACCHUKAMU, Aaroliee 06y‘IaIOHII/IMC$I
SKH3HHU COIMAILHO 3HAYMMBINA OTIBIT COTPYAHUYECTBA U

6 JlelicTBUTEIIbHBIC YHCIIA. 1 B3aMMHO¥ IIOMOLIIY;

PanvoHanbHbIE U - UIHUIIMMPOBATh U MOJICPKUBATH
HPpPALUOHABHBIC YHCIIA HCCJIEI0BATEIIbCKYIO ICATEIbHOCTD 00y4YaronuXCst

7 ApH(pMETHYECKHE OTIePALH C 1 B paMKax peajiu3aliii MU WHIUBUTYAJIbHBIX U
JeHCTBUTENBHBIMU YHCIIAMH TPYIIIOBBIX HCCIIEI0BATEIBCKUX MPOSKTOB;

8 TIpuOIMKEHHBIE BEIYMCIEHNS, 1 - peaTu30BBIBATh BOCIIUTATEIBLHBIE BOBMOXHOCTH
IpaBUIa OKPYIJICHNS, IPUKUIKA 1 B Pa3JIMYHBIX BUIAX JAEATEIHLHOCTU 00yUYaoUuXcs
OLICHKA Pe3YJIbTaTa BEIMHUCICHHUIT CO CJIOBECHOH (3HAKOBOI) OCHOBOM: BBIBOJIbI U

9 ToXIeCTBa M TOKIECTBEHHBIE 1 | MokasatenseTso Gopmyi, aHamus Gopmyi,
npeo6paszoBaHus pellICHUE TEKCTOBLIX KOMYECTBEHHBIX M

10 VpaBHEHHE, KOPEHb YPABHCHAS 1 KauCCTBEHHBIX 32/1a, BHITOHEHUE 3a/1atuii 110

11 HepaBeHcTBo, pellieHie 1 pasrpaHUYCHUIO MTOHATUH, CAMOCTOSATEIIbHAS
HepaBeHcTBa paboTa ¢ yueOHIMKOM, cUCTEMaTH3aIUs yqeGHE)ro

12 MeTos HHTEpBATOB 1 MaTepuana, CJ'IYH_IVaHI/Ie Y aHaJIU3 BBICTYIUICHUN

13 Pemenue nensix u 1poOHO- 1 CBOMX TOBAPHILICH,

PAIHOHATBHEIX YPABHEHHI 1 - IPOEKTUPOBATH CUTYAIIUU U COOBITHUS,
HEPABEHCTR pa3BUBAOIINE YMOLIMOHAIBHO-IICHHOCTHYIO

14 KonTponsnas pabota no Teme 1 cepy obyuatomerocs
"MHOXeCTBa pallMOHAIbHBIX U
JEHCTBUTEIBLHBIX YUCEI.

PanmonanbHbIe ypaBHEHUS U
HEpPaBEHCTB"
Pa3zoen «Oynkuuu u rpaduku. CTENeHb ¢ IeNbIM MoKa3aTenem» 6 uacos
15 OyHKIHMS, CIOCOOBI 3aJaHUS \ 1 | - YCTaHABIUBATh JOBEPUTEIIbHBIE OTHOIICHHS




¢bynkuuu. Bzaumuo oOpatHbie
GbyHKITHN

16

I'paduk pyrkuu. Obnacth
OTIpE/IeNICeHUs] © MHOXKECTBO
3HayeHuil QpyHkuu. Hymu
¢bynkuuu. [IpoMexyTku
3HAKOIMOCTOSIHCTBA

17

YéErHble 1 HEUETHBIE QYHKLINU

18

CTeleHn ¢ IeIbIM ITI0Ka3aTeIEM.
CrangaptHas ¢popMa 3arucu
JNEUCTBUTEIILHOIO YHCIIa

19

Hcnonn3oBanue 1Mo axo e
(hOopMBI 3aTTUCH IEUCTBUTETHHBIX
YUCEJ JIUIS PEIICHUS
HpaKTI/I‘-ICCKI/IX 3a1a4 U
HpCHCTaBJ'ICHI/H[ JAHHBIX

20

CrenenHnas GpyHKIHUS C
HATYPaJIbHBIM H IEIIBIM
nokasarenem. E€ cBoiicTa n

rpaduk

MEX]y YIUTEIEeM U 00yJaroIuMucs,
CIOCOOCTBYIOIIMX MIO3UTUBHOMY BOCTIPUSTHIO
y4JaruMucs TpeOoBaHUN U IPOCKO yUUTEII,

- IPUBJIEKaTh BHUMaHHE 00yJaromuxcs K
o0cyx1aemMoii Ha ypoke uH(popmaru,
aKTUBU3AIMH [T03HABATEIBHOM ESATEILHOCTH
00yJaronuxcs;

- MOOYXXJIaTh 00yJaIONIUXCs COOMI0AATh HAa YPOKE
MPUHIIMAIEI YIeOHOW TUCITUTUIMHBI U
CaMOOpTaHW3allUK; TPUBJIEKATh BHUIMaHUE
oOyJaromuxcs K IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX HA YPOKE SBJIECHUM, IOHITHUH,
MIPUEMOB;

- IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIC (POPMBI
paboThI, CTUMYIIUPYIOIINE TO3HABATEIBHYIO
MOTHUBAIIMIO O0YUYaIOIIUXCS;

- OPraHu30BBIBATH ME(CTBO IPYAUPOBAHHBIX
oOyuaronuxcs HaJl UX HEYyCIEeBaIOUUMU
OJTHOKIJIACCHUKAMH, JTAI0IIee 00yJIaromnuMcst
COIMAIFHO 3HAYMMBII OTIBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIITH;

- MHUIIUUPOBATH U 10 ICPKUBATh
UCCIIEIOBATENBCKYIO ACATEIBHOCTh 00YJarOIIuXCs
B paMKax pealli3alid UMW UHIUBHYaTbHBIX H
TPYMIIOBBIX UCCIEI0BATENBCKIX IPOEKTOB;

- pealn30BbIBAaTh BOCIUTATEIbHBIE BOZMOKHOCTH
B Pa3JIMYHBIX BUAAX JEATEIbHOCTU O0yUaIOIINXCS
CO CJIOBECHOH (3HAKOBOI) OCHOBOM: BHIBOJIBI U
JI0Ka3aTeNIbcTBO (hopMyl, aHAIN3 popmy,
pelIeHne TeKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHHI 110
pa3rpaHUyYeHHIO TIOHATUH, CAMOCTOSTEIbHAS
paboTta ¢ yueOHUKOM, CHCTeMAaTH3aIus Y4eOHOTO
MaTepuaia, CayliaHle U aHaIU3 BhICTYIIICHHM
CBOUX TOBapuUIIEHi;

- IPOEKTUPOBATh CUTYAIlUU U COOBITHUS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IICHHOCTHYIO
cdepy oOyuarorierocs

Paszoen « Apudmernueckuii kopeHb N—oii crenenu. VppanuoHanbHble ypaBHEHUs] U HepaBeHcTBa» 18

uacos

21 Apupmerrueckuili KOpeHb 1 - YCTaHaBIIUBAaTh JOBEPUTEIIbHBIE OTHOLICHUS
HaTypaJIbHON CTENICHU MEX]y YIUTEIeM U 00yJaroluMucs,

22 ApupmeTrueckuii KOpeHb 1 CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSATHIO
HaTypaJIbHOM CTENEHU y4aiuMmucs TpeOoBaHUN U MPOCKO yUUTE;

23 CaoiicTBa apuMETUUECKOTO 1 - IPUBJIEKAaTh BHUMaHUE 00Yy4aIOMUXCsS K
KOPHS HATypaJIbHON CTENIEHU oOcyx1aemMoii Ha ypoke uH(popmaru,

24 CoiicTBa apu(h)METHIESCKOTO 1 AKTUBM3ALIMH [TI03HABATEIBHON AEATEIBHOCTU
KOPHS HATypaJIbHOW CTENICHU oOyyaromuxcs;

25 CpoiicTBa apupMEeTUYECKOTO 1 - NOOYKaTh 00yUarOIUXCs COONMI0AATh HAa YPOKE
KOPHS HaTypaJIbHOM CTEIECHU IPUHIUIIBI y4€OHON TUCHHILINHBI U

26 JleiicTBus ¢ apudMeETHUECKUMU 1 CaMOOPTaHU3alLlUN; IPUBJIEKATh BHUMAHUE
KOPHSMU N—OMU CTEIEeHU O6y"IaIOU.II/IXC$I K ICHHOCTHOMY aCIICKTY

27 JlelcTBHS ¢ apUdMETHIECKHME 1 M3y4aeMbIX Ha YPOKE SIBJICHUMU, IOHATHUH,

KOPHSAMU Nn—OM CTEeNeHU

IMPUCMOB;




28 JlelicTBus ¢ apu(METHICCKUMHU 1 - IPUMEHSTH Ha YPOKE HHTEPAKTUBHBIE (DOPMBI
KOPHSIMU N—OH CTENEHH paboThl, CTUMYJIMPYIOIINE [TI03HABATEIbHYIO

29 JlelicTBus C apuMETHICCKUMU 1 MOTHUBAIUIO 00YUYaAIOIINXCS;

KOPHSIMH N—OM CTCTICHH - OpraHM30BBIBATH MIE(CTBO APYAUPOBAHHBIX

30 JlelicTBus ¢ apuMETHICCKUMU 1 oOyyaromuxcs HaJl UX HEYCIEBAIOIUMHU
KOPHSMH N—OM CTCTICHH 0/IHOKJIaCCHUKaMH, Jatoliee 00y4arommumMes

31 Perrenne uppanuoHaibHbIX 1 COLIMAJIBHO 3HAYMMBINA OIIBIT COTPYIHUYECTBA U
YpaBHCHHI M HEPABCHCTB B3aMHO¥ IIOMOLIY;

32 Pemrenne nppanmoHanbHBIX 1 - THUIIMMPOBATh U NIOJICPKUBATH
ypaBHeHI/Iﬁ 1 HEPABCHCTB HCCICA0BATCIILCKYIO ACATCIBHOCTD 06yqafoumxcs{

33 Perrenne uppanuoHaibHbIX 1 B paMKax peajJin3allui UMHU UHAUBUAYaAJIbHBIX U
ypaBHEHHII H HEPABCHCTB IPYNIIOBBIX UCCIEI0BATENBCKUX IPOEKTOB;

34 PelleHre NpPaLOHAIbHBIX 1 - pean30BbIBATh BOCIIUTATEIbHBIE BOZMOKHOCTH
ypaBHEHHIT M HEPABEHCTB B PA3JIMYHBIX BUJIAX ACATEIBHOCTH 00yJIarOIINXCs

35 PeliieHne UPPaLMOHATBHBIX 1 CO CJIOBECHOH (3HaKOBOM) OCHOBOI1: BBIBOJIBI U
YpaBHEHHI U HEPABEHCTB JI0Ka3aTenbCTBO (popMyII, aHamu3 GopMmyi,

36 CaoiicTBa 1 rpaduK KOpHs n-oit 1 PEIICHNE TEKCTOBBIX KOMHYECTBEHHBIX H
CTEeIeHn Ka4eCTBEHHBIX 33]1a4, BHITIOJHEHNE 3aJaHUH 110

37 CBoiicTBa 1 rpadyK KOpHS N-0fi 1 pasrpaHUYEHHIO IOHSITHH, CAaMOCTOSITEITbHAS
P — paboTa ¢ yaeOHUKOM, CHCTeMaTU3alus y9eOHOTO

38 KOHTpONbHas paboTa 1o TeMe 1 MaTepuana, ClyllaHue 1 aHAIH3 BLICTYIICHUH
"Apudmerndeckuii KOpeHb N—Oi CBONX TOBapHILCH;
crenenn. MppanioHabHbie - IPOEKTHPOBATH CUTYallUU M COOBITHS,
VpABHEHNs U HEpABEHCTBA" Ppa3BHUBAIONINE SMOIIMOHATBHO-IIEHHOCTHYIO

chepy oOyuatromerocs
Pazoen «®opmyabl TPUTOHOMETPHUH. T pUTOHOMETPUYECKUE ypaBHEHU» 22 uaca

39 CuHyC, KOCHHYC M TaHTE€HC 1 - YCTaHABJIUBATh JIOBEPUTEIHHBIC OTHOIICHUS
YICJIOBOTO apryMeHTa MEX1y YUUTEJIeM U 00yJaroluMHUCs,

40 CuHyC, KOCHUHYC M TAaHTE€HC 1 CIIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCHPUSATHIO
YICIIOBOTO apryMeHTa yyYaluMucs TpeOOBaHUN U MPOCHO yUUTEs;

41 ApKCHHYC, apKKOCUHYC U 1 - IPUBJIEKaTh BHUMAaHKUE 00OyUYaIouXCcs K
apKTaHT€HC YHCIJIOBOTO apryMeHTa o0cyxaemMoii Ha ypoke HH(pOpMaIuH,

42 ApKCUHYC, apKKOCHHYC H 1 AKTUBU3AIMH NT03HABATEIHHON AESITETbHOCTH
ApPKTAaHI'CHC YMCJIOBOTO apryMeHTa 00yyaroumxcs;

43 Tpuronomerpuueckas 1 - OOYXJ1aTh OOy4aroUIMXcs cCoOMI0AaTh Ha YPOKe
OKPYKHOCTb, OIIPEICIIEHHE MPUHLIMIBI Y4eOHOU TUCIUTUIUHBI U
TPUTOHOMETPHUYECKUX (I)YHKHPI?I caMOOpranu3anuun; IIPUBJICKATh BHUMAHHC
YHCIIOBOIO apryMeHTa oOyuaronuxcs K IeHHOCTHOMY acCIeKTy

44 TpI/IFOHOMCTpI/I‘ICCKaﬂ 1 HN3Yy4YacMbIX Ha YPOKC SABJICHUU, ITIOHATHUH,
OKPY>XKHOCTb, OIIPENEIIEHUE MIPpUCMOB;

TPUTOHOMETPUUECKUX (I)YHKHI/Iﬁ - IPUMCHATH HAa YPOKC HHTCPAKTUBHBLIC q)OpMLI
YHCJIOBOIO apryMeHTa paboThl, CTUMYIIUPYIONIKE TO3HABATEIBHYIO

45 OCHOBHBIE TPUTOHOMETPUUYECKUE 1 MOTHBALIHIO O0Y4aIOIIUXCSL;
dbopmyiTsI - OPraHU30BBIBATH ME(CTBO IPYAUPOBAHHBIX

46 OCHOBHBIE TPUTOHOMETPUYECKHE 1 0OY9aIOIIMXCs HAJl HX HEYCIICBAOIINMU
dopMyIBI OZHOKIIACCHUKAMH, JIatolIlee oOyyJaromumcst

47 OCHOBHbIE TPUTOHOMETPHYECKHE 1 COLMANBHO 3HATUMBIH ONIBIT COTPYAHMYECTBA U
OpMYIIBI B3aMMHON OMOIIY;

48 OCHOBHBIE TPHTOHOMETPHUECKHUE 1 - MHUIMHPOBATE U HOICPIKUBATH
bopMyIBI UCCIIEI0OBATENBCKYIO AEATENbHOCTh 00yUJaromuXxcs

49 Tpeobpasosanne 1 B paMKax peaiu3aluyd UMW UHAUBUIYaTbHBIX U
TPHTOHOMETPHIECKHX I'PYIIOBBIX UCCIIE0BATENbCKUX ITPOEKTOB;
BEIPAKEHHIT - peaJn30BbIBATh BOCIIMTATENIbHBIE BO3MOXKHOCTH

50 TIpeoGpasoBanye 1 B Pa3JIMYHBIX BUAAX JEATEIHHOCTH O0yJAIOIINXCS




TPUTOHOMETPUUECKUX CO CJIOBECHOU (3HAKOBOI) OCHOBOM: BBIBOBI U
BBIPAKEHUI JIOKa3aTeNbCcTBO (hopMyl, aHau3 (Gpopmyit,

ol [IpeoOpazoBanme 1 pelIeHre TEKCTOBBIX KOJIMUYECTBEHHBIX U
TPUTOHOMETPHUECKUX KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHUM 110
BBIPAKCHUU pa3rpaHUYEHUIO TTOHATHI, CAMOCTOSTEIbHAS

52 [IpeobpazoBanue 1 | pabota c yueOHUKOM, CUCTEMATU3aIUs YUeOHOTO
TPUTOHOMETPUICCKHIX MaTepuaia, CayllaHue U aHAJIU3 BbICTYIUICHUM
BBIpAKEHUN CBOHX TOBApHILEH;

53 [IpeoOpazoBanme 1 - POEKTUPOBATH CUTYAIIUU U COOBITHUS,
TPUTOHOMETPHUYCCKHUX Pa3sBUBAOIMEC SMOIMOHAJIBHO-UCHHOCTHYIO
BBIPaKCHUI cdepy oOyuaromierocs

o4 Pemrenne TpuroHoMeTpu4eCKux 1
YpaBHEHUU

55 Pemenune TpuroHoMeTpu4ecKuX 1
ypaBHEHUU

56 Pemrenne TpuroHoMeTpu4eCKux 1
YpaBHEHUU

o7 Pemrenne TpuroHoMeTpu4eCcKux 1
ypaBHEHUU

58 Pemrenne TpuroHoMeTpu4ecKux 1
ypaBHEHUU

59 Pemrenne TpuroHoMeTpu4ecKux 1
ypaBHEHUU

60 KoHTposbHas paboTa 1o Teme 1
"®opMyibl TPUTOHOMETPHUH.

TpuroHomerpuyeckue
ypaBHEHUS"
Pa3zoen «IlocnenoBaTenbHOCTH U POTPECCUU» D 4aco8

61 IlocnenoBaTeILHOCTH, CIIOCOOBI 1 - YCTaHABJIUBATh JIOBEPUTEIHHBIC OTHOIIICHUSI
3aJlaHus TOCIIe0BATEIBHOCTEH. MEX1y YUUTEJIEM U 00yJaromuMHucs,
MoHOTOHHBIE CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCHPUSATHIO
M10CJIEIOBATEILHOCTH yyYaluMucs TpeOOBaHUN U MPOCHO yUUTEs;

62 ApubmMernueckas u 1 - IPUMEHSATH HAa YPOKE UHTEPAKTUBHBIE (POPMBI
reoMeTpHuuecKas porpeccuu. paboThl, CTUMYJIUPYIOIIKE TO3HABATEIbHYIO
Hcnonb3oBaHue mporpeccuu ajis MOTHBAIIMIO 00YyJarOIIUXCS;
pellIeHUs peallbHBIX 3a7a4 - OpPraHu30BBIBATH ME(CTBO SPYAUPOBAHHBIX
MIPHUKJIATHOTO XapaKTepa oOyuaronuxcs HaJl UX HEYCIEeBaIOIUMU

63 BeckoHeuyHo yObIBarommast 1 OJ/IHOKJIACCHUKaMH, JJaloIiee 00yJaromumMes
reOMETPUYECKAs IIPOTPECCHSL. COIMAJIHO 3HAYMMBIHM OTIBIT COTPYAHHYECTBA U
Cymma OeckoHEYHO yObIBaroIen B3aMMHOM ITOMOIIIH;
reOMETPUYECKON POTrPECCHH - HHULMUPOBATH U MOJICPKUBATh

04 CDopMyJ'[a CJIOKHBIX IIPOIIEHTOB 1 HCCIICA0BATCIIbCKYIO NCATCIBHOCTD o6y11a10m1/1xc;1

65 CDopMyJ'[a CJIOKHBIX IPOLIEHTOB 1 B paMKax peajin3dalilui UMW HHANBUAYAJIbHBIX U

TPYIIIOBBIX UCCIEI0BATENBCKIX MTPOEKTOB;
- pean30BHIBATh BOCIUTATEIbHBIE BO3MOXKHOCTH
B Pa3JIMYHBIX BUIAX JAEATEIHHOCTH 0OyUYaIOUTUXCS
CO CIIOBECHOU (3HAKOBOI) OCHOBOM: BHIBOABI U
J0Ka3aTeNnbCcTBO (hopMyn, aHau3 (GpopmyI,
pellleHre TEKCTOBBIX KOTUYECTBEHHBIX U
KaueCTBECHHBIX 3a/1a4, BHIIOJIHCHUE 3aJaHUl 110
pa3rpaHUYCHHIO TIOHSATUH, CAMOCTOSTETHbHAS
paboTa ¢ yueOHIKOM, CUCTEMATH3aIUs y4eOHOTO
MaTepuana, CIylIaHue U aHAIU3 BBICTYIIICHHH
CBOUX TOBapUIIEH;

- IPOCKTUPOBATH CUTYAIIUU U COOBITHS,




pa3BUBAIOLINE YMOIIMOHAIBHO-IIEHHOCTHYIO
cdepy oOyuaromierocs
Paszoen «IloBropenue, 06001eHHE, ccTeMaTH3aus 3HaHUN» 3 yaca
66 O06o006muieHne, cucTeMaTu3anus 1 - YCTaHABIIMBATh IOBEPUTEIbHBIC OTHOICHUS
3HAHUM 32 Kypc anredpsl U Hayall MEX1y YUUTEIEM U 00ydarouMucs,
MaremMaTH4eckoro aHanusa 10 CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSATHIO
y
KJ1acca yyYaluMucs TpeOOBaHUN U NPOCHO yUUTENs;
67 Wrorosas koHTpoJsibHas paboTa 1 - IPUBJIEKAaTh BHUMaHKUE 00yJaromuxcs K
68 O06o001IeHne, cHcTeMaTH3aIus 1 o0cyxaeMoii Ha ypoke HH(pOopMaImH,
3HAHMI 33 KypC areOpbl 1 Havyall AKTUBHU3AIMH [TO3HABATEIBHOH JIESTETLHOCTH
MareMaTuieckoro aHaimsa 10 00yJaronuxcs;
KJacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
11 knacce
(3 gaca * 34 nemenu = 102 yaca)
Ne Tema Kosn-Bo | JleATeJbHOCTH YYHTEIS € y4€TOM padoueit
n/n yacosn MpPOrpaMMbl BOCIIUTAHUS
Paszoen «Ctenensb ¢ palMoHaIbHBIM Moka3aTeneM. [lokazarensbHas gynkius. IlokazarenbHbie
YpaBHEHUS M HEpaBeHCTBa» 12 uacos
1 Crenens ¢ palluOHAIBLHBIM 1 - YCTaHaBIIUBAaTh JOBEPUTEIIbHBIC OTHOIICHHUS
roKasaresem MEX1y YUUTEJIeM U 00yJaroluMHUCs,
2 CBolicTBa CTENEHU 1 CIOCOOCTBYIOUIUX MO3UTUBHOMY BOCHPHUSATHIO
3 [TpeoOpa3oBaHue BEIPAKEHHIA, 1 yyaluMucs TpeOOBaHUN U MPOCHO yUUTENs;
COJIeprKaluX palloHaIbHbIE - IPUBJIEKaTh BHUMAaHHUE 00y4YaIOUIUXCs K
CTETeHU o0cyxaemMoii Ha ypoke HH(pOopMaIuH,
4 Hpeo6pa3OBaHHe Bpra)KGHPIfI, 1 AKTUBH3AIIMU TTO3HABATEILHOU JIEATEIIbHOCTH
CcoJIepKaIIUX pallMOHAJIbLHbBIE 00y4aromuxcs;
CTCIICHU - MoOyXKIaTh 00yJaronIuxcst CoOM0aTh Ha YPOKe
5 [IpeobOpazoBaHue BhIpAKEHUH, 1 INPUHLMIBL Y4€OHOH JUCHUIIIMHBL U
COZEpIKaIUX pallMOHAIBHBIC caMoopraHmu3alyu; IMMPUBJICKATh BHUMAaHNEC
CTENeHu oOyuaronuxcs K IeHHOCTHOMY aCIleKTy U3y4aeMbIX
6 [Toka3zaTenbHble ypaBHEHUS U 1 Ha ypOKe SIBJIICHHUM, OHATHI, IPHEMOB;
HEPABCHCTBA - IPUMEHSATh HAa YPOKE HHTEPAKTUBHBIE (POPMBI
7 IToka3aTenbHble ypaBHEHUS U 1 pabOTbI, CTUMYTHPYIOIIUE I03HABATEIbHYIO
HEpaBEHCTBA MOTHBAIIMIO 00YJarOIINUXCS;
8 TlokasaTe/bHbIE ypaBHEHHS H 1 - OpPraHu30BBIBaTh MIE(CTBO IPYAUPOBAHHBIX
HepaBeHCTBa oOyuaronuxcs HaJl UX HEYCIEBAIOUTUMU
9 TlokazaTe/bHbIE ypaBHEHUS H 1 OJIHOKJIACCHUKAMH, Jlatoliee o0ydaromumcst
HepaBeHCTBa COIMAJIHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA U
10 [Toka3aTenbHble ypaBHEHUS U 1 B3aMMHOW 1TOMOIIH,
HepaBeHcTBa - HHUILIMUPOBATH U MOJIEPKUBATh
11 TokasaTenbHas GYHKIS, & 1 UCCIIEI0OBATENbCKYIO AEATEIbHOCTh 00yUJaroIuXxcs
cBoficTRa H rpaduK B paMKax pealu3aliyd UMW UHAUBUIYaTbHBIX U
12 KoRTpo/bHas paGoTa 1o Teme 1 TPYIIIOBBIX HUCCIIEI0BATEIHCKUX MTPOEKTOB;
"CTeleHb ¢ PAIHOHATHHBIM - peaI30BHIBATh BOCIUTATEIHHBIE BO3MOXKHOCTHU B
noxasarenem. [lokazaTenpras PasIMHBIX BUJIAX EATENLHOCTH 00yJaroIuxcs co
(bysxims. TlokasaTebHbie CJIOBECHOH (3HAKOBOI) OCHOBOI1: BBIBOJIBI
ypABHEHHUS M HepaBeHCTRa" JI0Ka3aTe’abcTBO (GOpMYI, aHATU3 POPMYII,
pelleHrne TEKCTOBBIX KOTUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4, BBITIOJTHEHNE 3aJaHUH 110




pasrpaHUyYEHHIO IOHATUH, CAMOCTOSITEIbHAS
paboTa ¢ yaeOHUKOM, CHCTeMaTh3alus y4eOHOTO
MaTepHala, CiayllaH|ue U aHAJIN3 BBICTYIUICHUH
CBOUX TOBAapULIEH

Pazoen «Jlorapudmuaeckast QyHKIHS

. Jlorapumuueckue ypaBHeHUs! B HepaBeHcTBa» 12 vacog

13 Jlorapudm ymucna 1 - OpraHM30BBIBATH MIE(CTBO APYAUPOBAHHBIX

14 JlecaTnuHble U HATYypaIbHbIE 1 00yJaronuxcsi HaJl UX HEYCIEBAIOIUMHU
norapupmMsl 0/IHOKJIAaCCHUKaMH, JJatoliee 00y4aromumMcst

15 [IpeoOpazoBaHue BBIpaKEHHIA, 1 COILIMAJIBHO 3HAUYMMBIH OIBIT COTPYAHUYECTBA U
CoJIeprKaluX Jorapu@mol B3alMHOM IIOMOIIIY;

16 [IpeoOpa3oBanme BEIpaKEHUH, 1 - MHALIMUPOBATH U MO ICPKUBATH
COZIEPIKAIIUX JIOrapHOMEI UCCIIEIOBATENBCKYIO ACATEIBHOCTh 00yJaromuXCs

17 [IpeoOpa3oBanme BEIpaKEHUH, 1 B paMKax peajiM3allMi UMW MHAWBUIyaJbHBIX U
COZIEpKALINX JIOTapU(PMEI IPYNIOBBIX UCCIEI0BATENBCKUX IPOEKTOB;

18 Hp606pa30BaHI/IC BBIpa)KeHHfI, 1 - p€aIM30BBIBATh BOCIIUTATCIILHBIC BO3MOXKHOCTH B
coJeprKaIux J'IOFapI/I(l)MI)I PA3IMYHBIX BUAAX ACATCIBHOCTH O6y‘IaIOHII/IXC$I CO

19 Jlorapud)MHUYECKIe YPAaBHEHHS 1 1 CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
HEPaBEHCTBA JI0Ka3aTelbCTBO (PopMyl, aHAIN3 popmy,

20 JlorapudMuaeCcKie ypaBHEHUS 1 1 pelIeHne TeKCTOBBIX KOJMYECTBEHHBIX U
HEepaBEHCTBA KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHH 110

271 JlorapuQMHYECKHe ypaBHEHUA 1 1 pa3rpaHUYEHUIO IOHATUH, CAMOCTOSITEIbHAs
HEpABEHCTBA paboTa ¢ yueOHMKOM, CCTeMaTH3aLus yqe6H£)ro

22 JlorapudMuTecKie ypaBHEHNA 1 1 MaTepuaia, CIIyIaHue 1 aHaIH3 BbICTYIUICHHH
HepaBeHCTBa CBOUX TOBapuUIEH;

23 TlorapudMIaeckas GYHKIHS, 68 1 - IPOEKTUPOBATH CUTYallUU U COOBITHUS,
cBOficTBA B TpaduK pa3BHUBAIOIINE SMOIIMOHAIBHO-IIEHHOCTHYIO cepy

24 Jlorapudmuueckas GyHKIUA, €€ 1 obyuatomerocs

CBOMCTBA U rpaduK

Pazoen «Tpuronomerpuyeckne QyHKIUHN U WX rpaduku. TpUroHOMETpHYECKUE HEpaBEHCTBa» 9 uacos

25 Tpuronomerpuueckue QyHKIUH, 1 - YCTaHABJIWBATh JIOBEPUTEIHHBIC OTHOIICHHUSI
WX CBOMCTBA U rpaduku MEX1y YUUTEJIeM U 00yJaroluMHUCS,

26 Tpuronomerpuueckue GyHKINHU, 1 CIOCOOCTBYIOLIUX [TO3UTUBHOMY BOCHPUSTHIO
WX CBOMCTBA U rpaduku yyaluMucs TpedoOBaHUN U MPOCHO yUUTENs;

27 Tpuronomerpuueckue GyHKIHH, 1 - IPUBJIEKaTh BHUMaHKHE 00yJaromuxcs K
WX CBOMCTBA U rpaduku o0cyxaemMoii Ha ypoke HH(pOpMaIuH,

28 Tpuronomerpuueckue GyHKIMH, 1 AKTUBU3AIMH [T03HABATEIBHON AEITEIbHOCTU
WX CBOMCTBA U rpaduKu oOyuarouxcs;

29 [TpuMephl TPUTOHOMETPUYECKHX 1 - OOYXJ1aTh OOy4aroUIUXCcsl COOMI0AATh Ha YPOKe
HEpaBeHCTB MPUHIIMIBI Y4eOHOU TUCIUTUIUHBI U

30 HpI/IMepBI TPUTOHOMETPUUECKUX 1 CaMOOpranu3alun; IMpruBJICKAaTb BHUMAHHUEC
HEPABEHCTB oOyuaronuxcs K IeHHOCTHOMY aCIleKTy U3y4aeMbIX

31 [IpuMepsl TPUTOHOMETPUYECKUX 1 Ha ypOKe sIBJICHUH, IOHATHH, ITIPUCMOB,;
HEPABCHCTB - IPUMEHSATh HAa YPOKE HHTEPAKTUBHBIE (POPMBI

32 IIpumepbl TPUTOHOMETPUYECKHUX 1 pabOThI, CTUMYTHPYIOIIHE TI03HABATEIbHYIO
HEPABEHCTB MOTHUBAIUIO 00YyUYaIOIINXCS;

33 KoHTpoIbHas paGoTa 10 TeMe 1 - peaan30BbIBATh BOCIIUTATENbHbIE BO3MOKHOCTHU B

"Jlorapupmuueckas GyHKIHSL.
Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA.
Tpuronomerpudeckue GyHKIUU U
uX rpaduKy.
Tpuronomerpuyeckue
HepaBeHCTBa"

pa3IMYHBIX BUJAX ACITEILHOCTH 00YUaOIIUXCS CO
CJIOBECHOM (3HAKOBOI ) OCHOBOM: BBIBOJIBI U
JIOKa3aTeNnbCcTBO (hopMy, aHau3 Gopmyit,
pelleHre TEKCTOBBIX KOTUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4, BLIIIOJHEHNE 3aJaHU 110
pa3rpaHUYCHHIO TIOHSATUH, CAMOCTOSTeTHbHAS
paboTa ¢ yueOHIKOM, cUCcTeMaTU3alus y4eOHOTO
MaTepuana, CIylIaHue U aHAIU3 BBICTYIIICHHH

CBOMX TOBAPHILIEH;




- IPOCKTHPOBATH CUTYallUU M COOBITHSA,
Pa3BUBAOLIME SMOIMOHAIBLHO-IICHHOCTHYIO Chepy
oOyuarorierocs

Paszoen «ITponsBognas. Ilpumenenne npousBoanon» 24 uaca

34

HenpepbiBHBIE QYHKITHH

1

35

Meto1 HHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB

1

36

Meto UHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB

37

[TpounsBoaHas GyHKINH

38

[TpounsBoaHas GyHKIMH

39

I'eomerpuueckuii u puznyeckuit
CMBICJI IIPOU3BOTHOMN

40

I'eomerpuueckuii u puznyeckuit
CMBICJI IIPOU3BOTHOMN

41

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIINN

42

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIINN

43

[IpounsBoHast CyMMBl,
MIPOU3BEICHHUS, YACTHOTO

byHKIINN

44

[IponsBoHast CyMMBl,
IIPOU3BEICHNUS, YACTHOTO

byHKINN

45

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO

byHKINN

46

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUIO (DYHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

47

[Ipumenenne npou3BOIHOM K
UCCIeI0OBAaHUIO (DYHKIIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

48

[Ipumenenne npou3BOIHOM K
UCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

49

[IpumeHeHue Npor3BOIHOM K
UCCIeI0BaHUIO (DYHKIIMA Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

50

Haxosxnenne HanOOJIbIIero u
HAMMEHBIIETO 3HAYCHUS (QYHKIIUU
Ha OTpPE3Ke

51

HaxosxneHne HanOOJIbIIEro u
HAMMEHBIIETO 3HAYCHUS (QYHKIIUU
Ha OTpPE3Ke

52

HaxosxneHne HanOOJIbIIEro u
HAMMEHBIIIETO 3HAYCHUS (DYHKIIUU
Ha OTPE3Ke

53

HaxosxneHne HanOOJIbIIero u
HAUMEHBIIIETO 3HAYCHUS (DYHKIIUU
Ha OTpPE3Ke

54

HaxoxnaeHue HanOOJIBIIET0 U

- YCTaHaBJIUBATh JIOBEPUTEIHHBIC OTHOILICHUS
MEXTy YIUTEIIEM U O00yJarOIIHMHICS,
CIOCOOCTBYIOIIUX TTO3UTUBHOMY BOCIPHSITHIO
yyYaluMucs TpeOOBaHUN U IPOCHO yUUTENS;

- IPUBJICKATh BHUMAHHUE 00YUJaIOMUXCS K
o0cyxmaemMoii Ha ypoke nH(popmMarum,
aKTUBH3AIIMH TI0O3HABATEILHOU JIEATCIIbHOCTH
00yJaronuxcs;

- MOOYXIaTh 00yJaronIuXxcsi COOMI0aTh HA YPOKe
MPUHIIAITEI YIeOHOW TUCITUTUIAHBI U
CcaMOOpTraHu3aIllH; MPUBJICKATh BHUMAHHE
00yJaronmxcs K EHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha YpOKE SIBJICHUU, TOHITHI, TPUEMOB;

- IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIC (POPMBI
paboThHI, CTUMYIUPYIOIIHNE MTO3HABATEIHHYIO
MOTHBAIIMIO 00 yUJaIOIIUXCS
- OPraHU30BBIBATH MIE(CTBO IPYAUPOBAHHBIX
00ydJaronuXxcsi HaJl X HEYCIIEBAIOIUMH
OJIHOKJIACCHHKAMHU, JAroIiee 00ydaronumcs
COIMAILHO 3HAYMMBINA OTIBIT COTPYAHUYECTBA U
B3aMMHOHM ITOMOIIIH,

- UHUIIMUPOBATH U MOJICPKUBATH
HCCJIEI0OBATEIIbCKYIO ICITEIbHOCTD 00y4YaroOnuXCst
B paMKax peain3aliii UMU WHIUBUTYAJIbHBIX U
TPYIIIOBBIX HCCIEI0BATEIHCKUX TIPOEKTOB;

- peaITu30BBIBATh BOCIIUTATEIbLHBIE BOBMOXXHOCTH B
Pa3IMYHBIX BUJIAX JICATEILHOCTH 00YJArOIINXCS CO
CJIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOJIBbI U
JI0Ka3aTesIbcTBO hopMyJ, aHAIU3 (popmy,
pEIICHUE TEKCTOBBIX KOJUYECTBEHHBIX U
Ka4eCTBCHHBIX 3a/1a4, BHIIIOJIHCHUE 3aJaHUI 110
pasrpaHUYCHUIO TTOHATUH, CAMOCTOSATEIIbHAS
paboTa ¢ yueOHIKOM, cUCTeMaTH3aIusl y4eOHOTO
MaTepuaia, CIylIaHue U aHAIU3 BBICTYIIICHHH
CBOUX TOBapHIICH;

- IPOEKTUPOBATh CUTYAIlUU U COOBITHUS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IICHHOCTHYIO chepy
oOyuaromierocs




HAaMMEHBIIETO 3HaYCHUsT (PYHKIUU

Ha OTpe3Ke

55 Haxosxnenne HanOoObIIero u 1
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIHH
Ha OTpPE3Ke

56 [TpuMeHeHre MPOU3BOTHON ISt 1
HAXOKJCHUS HAMITY4IIEro
peleHus B MPUKIIAIHBIX 33/1a4aX,

IUISL OTIPENICIICHUS] CKOPOCTH
nporiecca, 3a1aHHOTO0 (OpMYIOi
wiH rpaduKoM

o7 KontponbHas padoTa o Teme 1
"[IpousBoanas. [Ipumenenune
MIPOU3BOIHOM"

Paszoen «aTerpan u ero npumeneHus» 9 vacos

58 [lepBooOpa3nas. Tabnuna 1 - YCTaHaBJIMBAaTh JOBEPUTENIbHbBIE OTHOLICHUS
IepBOOOPA3HBIX MEX]Ty YIUTEIEeM U 00yJaroIuMucs,

59 [TepBooOpaznas. Tabnuna 1 CrOCOOCTBYIONIUX TTO3UTUBHOMY BOCIIPHSITHIO
MePBOOOPA3HBIX yYaIuMHCs TpeOOBaHUN U MTPOCHO YUUTETIS;

60 WuTerpan, reoMeTpuvecKuii u 1 - IPUBJIEKaTh BHUMaHKE 00yJaroIuxcs K
(bu3nyecKuil CMbICT HHTErpaja o0cyxaeMoil Ha ypoke HH(pOpMaIuH,

ol WuTerpan, reoMeTpuIecKuii 1 1 aKTHBU3aIIMHM IO3HABATEILHON NeITEIbHOCTU
(bM3UYECKU CMBICT MHTETpaIa o0y4aromuxcs;

62 WHTerpain, reoMeTpuuecKyii 1 1 - MOOYXIaTh 00yJaroNIuXcsi COOMI0aTh HA YPOKE
(hM3UYECKU CMBICT HHTETpasia NPUHIHUIIBL YI€OHOU AUCIUTIIMHBI U

63 Brruuciaenue WHTErpajia 1o 1 CaMOOpraHMU3allH, IIPUBJICKATh BHUMAHUE
dbopmyne Hprorona—JIeii6Huma oOyuaronuxcs K IeHHOCTHOMY aCleKTy U3y4aeMbIX

64 BEI4rCIIeHHE HHTErpalia 1o 1 | Ha ypOKE SIBIICHUM, MOHSTUMH, IPUEMOB;
dopmyne Hororona—JleitGHuna - IPUMEHSATh Ha YPOKE UHTEPAKTUBHBIE (POPMBI

65 BbIUKCIICHIE HHTErpaa 110 1 paboThl, CTUMYIIMPYIOIINE TO3HABATEIHHYIO
dbopmyne Herorona—JleiiOHuia MOTHBALHIO 00YHaKOLIMXCS;

66 BhIuMCIIEHHE MHTErPaa 1o 1 - OPraHu30BBIBATH ME(CTBO SPYAUPOBAHHBIX
dopmyie Hprorona—Jleii6uuma oOyuaroluxcs HaJl UX HEYCIEBAIOUUMU

OJ/IHOKJIACCHUKaMH, Jlatoliee 00yJaromumes
COILIMAJIHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA U
B3alMHOMN ITOMOIIIH;

- IPOEKTUPOBATH CUTYAIlUU U COOBITHUSA,
pa3BUBAIOIINE YMOLIMOHAIBHO-IICHHOCTHYIO chepy
oOyuaromierocs

Paszoen «Cuctemsl ypaBHeHUu» 12 vacog

67 CucreMbl TUHEHHBIX YpaBHEHUN 1 - yCTaHaBIUBAaTh JOBEPUTEIIbHBIC OTHOIIICHHS

68 Cucrembl TMHENHBIX YPaBHEHUN 1 MEX]y YIUTEIeM U 00yJaromuMucs,

69 Perienne npukinagHbIX 3a1a4 C 1 CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSATHIO
[IOMOILBIO CUCTEMBI TMHEHHBIX y4aiuMucs TpeboBaHUN U MPOCHO yUUTENS;
ypaBHEHUU - IpUBJIEKaTh BHUMaHHe 00yJaromuxcs K

70 Pemrenne npuknagHpIx 3a1a4 C 1 00cy)1aeMoli Ha ypoKe MH(pOpMaLMH,

[IOMOILBIO CUCTEMBI TMHEWHBIX AKTUBH3AIMH MTO3HABATEIHHON AEITETbHOCTH
ypaBHEHUH oOyyaromuxcs;

71 CucTeMBl M COBOKYIHOCTH 1 - MOOYXIaTh OOyUaIONIUXCs COOMI0ATh HAa YPOKe
EIBIX, PAI[HOHATBHBIX, NPUHIUIBI Y4eOHOH TUCIUITIIMHEI U
MPPaLMOHATBHBIX, CaMOOpPTaHU3allUY; IPUBJIEKATh BHIMaHUE
IIOKA3aTECIIbHBIX, 06yqa101u1/1xcsi K ICHHOCTHOMY aCIICKTY U3y4YaCMbIX

norapu(pMUUECKUX YpaBHEHUN U

HEPaBEHCTB

Ha YpOKE SIBJICHUH, MOHATHH, TPUEMOB;
- IPUMEHSATh Ha YPOKE MHTEPAKTUBHBIE (DOPMBI




72 Cucrembl U COBOKYITHOCTH 1 paboThl, CTUMYIUPYIOIIHE TO3HABATEIBHYIO
LEJIBIX, PALIMOHANIBHBIX, MOTHBAITHIO 00YJarOIIHUXCS;
HUPPALMOHATIBHBIX, - OPraHu30BBIBATH ME(CTBO IPYAUPOBAHHBIX
MOKa3aTeIbHBIX, oOydaronuxcs HaJl ©X HEYCIEBAOIUMU
Jmorapu(MUIECKUX YpaBHEHUH U OJ/THOKJIACCHUKAMH, JTAIOIICe 00YJaroIuMCs
HEPaBEHCTB COI[MATILHO 3HAYMMBINA OTBIT COTPYAHUYECTBA U
73 Cucrembl U COBOKYITHOCTHU 1 B3aMMHOM IIOMOIIY;
LETIBIX, PAIIHOHATIBHBIX, - UHUIIMUPOBATH U MOJICPKUBATH
HUPPALMOHAIIBHBIX, UCCIICIOBATEIILCKYIO ICITEILHOCTh 00YJarOIINXCSI
MOKa3aTeIbHBIX, B paMKax peajiu3allii MU UHIUBUTYAJbHBIX U
Jorapu(pMUIECKUX YPaBHECHUH H TPYIIIOBBIX UCCIEI0BATEIBCKUX MTPOEKTOB;
HEPaBEHCTB - p€aTu30BbIBATh BOCIIUTATEIbHBIE BO3MOKHOCTH B
74 Cucrembl ¥ COBOKYTHOCTHU 1 Pa3IUYHBIX BUJIAX JESITEIbHOCTH 00Y4aroIUXCsl CO
LIETBIX, PAIIHOHATIBHBIX, CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
HUPPAIMOHATIBHBIX, JI0Ka3aTeNbcTBO (popMyl, aHAIU3 popmy,
MOKa3aTeIbHBIX, pelieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U KAaueCTBEHHBIX 3a/1a4, BBIIIOJIHEHUE 3aJaHUH T10
HEPaBEHCTB pasrpaHUYEHUIO MIOHATUM, CAMOCTOSITEIbHAS
75 Hcnonb3oBanue rpadMKoB 1 | paboTa c yueOHUKOM, CUCTEMATU3ALUS Y4EOHOTO
q)YHKHHfI U1 PEeLIEHUS Marcpuaia, CJIyliaHue U aHajiu3 BI)ICTyl'IJ'IeHI/Iﬁ
YpaBHEHUN U CUCTEM CBOUX TOBApHIIIECH;
76 Hcnosp3oBanne rpadukoB 1 - MPOEKTUPOBATH CUTYALMU U COOBITHS,
CbYHKI_[I/II\/'I JUISL pELLIEHUSA Pa3sBUBAOIIME SMOITMOHAJIBHO-UCHHOCTHYIO C(bepy
ypaBHEHUI M CHCTEM oOyuaromierocs
7 [IpuMeHeHne ypaBHEHUH, CUCTEM 1
Y HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4
U3 pa3IU4HbIX 00JacTel HAyKH U
peanbHOM KU3HU
78 KonTtponbHas padoTa o Teme 1
"WnTerpan u ero npuMeHEHU 4.
CucrteMbl ypaBHEHHIT"
Paszoen «HatypanbHble U 11eble uncia» 6 uacos
79 HatypainbHble u nemnsie yncna B 1 - YCTaHaBIIUBAaTh JOBEPUTEIIbHBIC OTHOIICHHUS
3aJlayax 13 peabHOM KU3HU MEX1y YUUTEJIeM U 00yJaroluMHUCS,
80 HatypainbHble u nensie yncna B 1 CIOCOOCTBYIOLIUX [TO3UTUBHOMY BOCHPUSITHUIO
3aJlayax U3 peasbHOM KU3HU yyaluMucs TpeOOBaHUN U MPOCHO yUUTENS;
81 HarypasnbHbie U 1ie7IbIe Yrcia B 1 - pean30BHIBATh BOCIHUTATEIbHBIE BO3MOKHOCTH B
3aJlayax U3 peabHOM KU3HU pa3IMYHBIX BUJAX ACATEILHOCTH 00YyUYaIOIIUXCS CO
82 [Ipu3Haku JeTUMOCTH LETBIX 1 CJIOBECHO (3HAKOBOI) OCHOBOM: BBIBOJIBI U
qucen JI0Ka3aTeNnbCcTBO (hopMyl, aHanu3 (Gpopmyil,
83 HpI/ISHaKI/I JCIIMMOCTH LIEJIBIX 1 PEICHUC TCKCTOBLIX KOJIMYCCTBCHHBIX U
yucen KAaueCTBEHHBIX 3a/1a4, BHINIOJHEHUE 33aJaHUI 110
84 TIpU3HAKA JETMMOCTH IEJTBIX 1 pa3rpaHUYeHUIO MTOHATUM, CAMOCTOSITENIbHAS
yucen paboTa ¢ yueOHHKOM, CUCTEMaTH3aIUs y4eOHOTO
Marepuana, CIylllaHue U aHaJIu3 BBICTYILICHUH
CBOUX TOBapHILEH;
- IPOEKTUPOBATH CUTYAIIUU U COOBITHUS,
Pa3BUBAIOIINE YMOIIMOHAIBHO-IICHHOCTHYIO chepy
oOyuarorerocs
Paszoen «IloBTopenue, 00001IeHNe, cCUCTeMaTH3aIMs 3HAaHU» 6 uacos
85 [ToBTOpeHnue, 060061IeHNE, 1 - YCTaHaBJIUBATh JIOBEPUTEIbHBIE OTHOILICHUS

CUCTEMaTHU3aI1s 3HAHUM.
YpaBHeHUs

MEX]y YIUTEIEeM U 00yJaromuMucs,
CHOCOOCTBYIONIMX MO3UTUBHOMY BOCTIPUSITHIO




86 [ToBTOpEenue, o6o0IIeHNE, 1 y4JaruMucs TpeOoBaHUN U IPOCKO yUUTEII,
CUCTEMAaTHU3aIUs 3HAHHH. - IPUBJICKATh BHUMAHHUE 00YUJaIOIIUXCS K
YpaBHeHus o0cyx1aemMoii Ha ypoke uH(popmarum,

87 [ToBTOpEenue, 060061ICHNE, 1 AKTUBHM3AaIIMH [I03HABATEILHOU JICATEIbHOCTH
CUCTEMAaTHU3aIUs 3HAHHH. oOyJaronuxcs;

YpaBHeHUS - MOOYXXIaTh 0OyUaIONIUXCsl COOMIOAATh HAa YPOKE

88 [ToBTOpenue, 06001ICHNE, 1 IPHUHIIUIIEI y4eOHOH AUCHUILIMHBI U
CHUCTEMaTHU3aIUsl 3HAHHH. CaMOOPTaHU3AINHN; IPUBJICKATh BHUMAaHUE
YpaBHEHHS 00yJaronuxcs K ICHHOCTHOMY aCIIeKTY H3y4aeMbIX

89 [ToBTOpEHUE, 0000IICHNE, 1 Ha YpOKE SIBJICHUU, IOHATHI, TPUEMOB;
CUCTEMaTU3aI1s 3HAHUMN. - IPUMEHSATh HAa YPOKE HHTEPAKTUBHEIC (POPMBI
YpaBHEeHHS paboThI, CTUMYJTHPYIOIIHE TO3HABATEIHHYIO

90 [ToBTOpEnueE, 0600LIIEHHE, 1 | MOTHBAIMIO OOYyYaKOIIUXCS;

CHCTEMaTH3alUA 3HAHUU. - OpraHrU30BbLIBATH HIe(bCTBO SpyApOBaAHHBIX
VpaBHeHUs oOyuaronuxcs HaJl UX HEYyCIEeBaIOUUMU

91 HOBTOpCHI/IC, 00o00mienue, 1 OJTHOKJIAaCCHUKAMHU, JaroIiece 06y‘-IaIOHII/IMC$I
CHCTEMAaTH3aIus 3HAHMIA. COIMAITLHO 3HAYMMBIA OTIBIT COTPYAHHYECTBA U
HepaseHcTBa B3aMMHOM ITOMOIIIH;

92 [ToBTOpenue, 06061IeHNE, 1 - HHAIIUUPOBATE U MOACPKUBATD
CHCTeMATH3AINs 3HAHMIIA. UCCIICIOBATEIIbCKYIO ICITEILHOCTh 00YJArOIINXCS
Hepasenrcraa B paMKax pealli3alid UMW UHIUBHYaTbHBIX H

93 ToBTopeHHe, 06061weHNE, 1 TPYIITOBBIX HCCIIEIOBATEIBCKIX IPOCKTOR;
CHCTeMATH3AIMS 3HAHMIL. - peaIM30BHIBATH BOCIIUTATEIFHBIC BO3MOKHOCTH B
HepaseHcTBa Pa3TUYHBIX BHJIAX JCSATCILHOCTH OOYIAFOIIHXCS CO

94 ToBTOpeHHe, 0606LEHNE, 1 CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
CHCTEeMATH3AIMS 3HAHMIL. JI0Ka3aTeNnbCeTBO (hopMyd, aHanu3 (Gopmyi,
Hepasenctsa PeIICHHE TEKCTOBBIX KOJIMIECTBEHHBIX H

95 TloBTOpenHE, 060bIICHHE, 1 KaUECTBEHHBIX 3a/1a4, BBINONHEHNE 3aaHuii 110
CHCTeMaTH3aIus 3SHAHMIL pasrpaHUYEHUIO TIOHATHH, CAMOCTOSITCIIbHAS
CHCTeMBI ypaBHEHHit paboTta ¢ yaeOHUKOM, CUCTEeMaTU3aIIHsI yqe6HS)ro

% TloBTOpeHHE, 060BICHIE, 1 Matepuaiia, CIIyIaHue H aHaIH3 BHICTYIUICHHH
CHUCTEMAaTH3al¥s 3HAaHHUH. CBOMX TOBAPHILICH,

CHCTeMBI ypABHEHHIA - IPOCKTHPOBATh CUTYAIlUH U COOBITHS,

97 TlosTOpeHHe, 060GMICHE, 1 Pa3BHBAIOIIHME YMOIIMOHAIBHO-IICHHOCTHYIO chepy
CHUCTEMAaTH3al¥s 3HAaHHUH. o6yuarowerocs
OYyHKINHT

98 [ToBTOpEHUE, 000OIICHNE, 1
CHUCTeMAaTH3alMs 3HAaHHUH.

DyHKIMHU

99 Hrorosas koHTpobHas paboTa 1

100 Hroropas koHTpoJbHas paboTa 1

101 O06o001enue, cucTeMaTA3aIus 1
3HAHMI 33 Kypc anreOpbl U Havyal
MareMmarudeckoro aHanmmsa 10-11
KJIaCCOB

102 O0o001enue, cucTeMaTA3aIys 1
3HAHMI 32 Kypc anreOpbl U Haya
MareMmarudeckoro aHanmmsa 10-11
KJIaCCOB
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuH. Touka, mnpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00 akCMOMATHUYECKOM IIOCTPOECHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U
CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioxeHue npsMbIX B IPOCTPAHCTBE: MEpPECEeKaroIIrecs, napajiesibHble
U CcKpeluBaromuecss npsMble. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIENBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXAy MNpsSMbIMU B
npoctpanctBe.  [lapaenbHOCTh  IJIOCKOCTEW:  MapaJUyielibHbIE  IJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX TiockocTel. [Ipocreiinrie nmpocTpaHcTBEHHbBIE GUTYPBI HA MIIOCKOCTU: TETPAdIP,
KyO, MmapaJijiesienumne; NoCTpOeHNE CEYSHHH.

[lepneHuKynApHOCTh MOPSIMOM M IUIOCKOCTH: MEPIEHIUKYISpHbIE TNpsSMble B
MPOCTPAHCTBE, MpsAMbIEe MapajulebHble U MEPHEHAUKYISIpPHbIE K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PpACCTOSIHHE OT NpPSIMOM A0 IUIOCKOCTH, NpPOeKius (GUrypbl Ha IJIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHOrorpaHHMKH

[loHdATHE MHOrOTpaHHUMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsAMAsi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Napajulesienunes U ero ceorcrea. [Iupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUIBI;
MpaBUJIbHAsT M YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHble
MHOTOTPaHHUKU: TMOHSITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUIbHAs
MMpaMuia; MpaBUiIbHas TPEYrojbHas MUpaMUAa U MpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MUPaAMU/IBI.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, NPSAMOU, IUIOCKOCTH.
DNEeMEHThl CHMMETPUH B NTUpaMuJax, napajieiaenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Bbluncnenue 5»1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nauaroHany, yriasl. Ilmomans
OOKOBOM MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSMON MPU3MBI, IJIONIAlb OCHOBaHUH, TEOpeMa
0 OOKOBOH MOBEpPXHOCTH MpsMON Hpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHON NMUpaMUIbI, TeopeMma O IUIomaa yced€HHol nupamuipl. [lonsartue o6 oObéme.
O0BEM nupaMubl, MIPU3MBI.

[Tono6usle Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IJIOLIAJsMU MOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.



11 KJIACC

Tena Bpamenust

Hunmunapudeckass MOBEPXHOCTh, OOpa3ymoIIue MWIMHAPUYECKON TMOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LlmmuHap: ocHOBaHUs 1 OOKOBAas MIOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konunueckas moBepxHOCTh, 00pa3yromue KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYecKol mnoBepxHocTu. KoHyc: ocHOBaHME M BepliuMHa, 00pasyollas U OCb; IUIOLIA/b
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue U BbICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paamyc, AMaMeTp; IUIOLIaAb MOBEpXHOCTH cepbl. B3zaumHuoe
pacnoJiokeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomaib cepsl.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KomOuHammm Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN OKOJIO
cdepsr; chepa, BOMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUSI.

[Tonsatue o0 o0bEme. OcHOBHBIE CBOWCTBa O0BEMOB Tel. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineActBus u3 He€. O0béM 1munuHApa, KoHyca. O0bEM
mapa | riotmaab chepsl.

[Tono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEX]Y IJIOIIAJIMU MOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Cedenus muiuHApa (mApayIeIbHO M HEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY), CEUSHMsI 1Iapa.

BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctd M B mpocTpaHcTBe. CloKeHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BeKTopa Ha 4Mcio. PasnoxeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM BEKTOpaM.
IIpaBuno mapamnenenunena. Pemenue 3aaay, CBA3aHHBIX C NPUMEHEHUEM NpaBUII JICHCTBUI ¢
BekTopamu. llpsMoyrospHas cucremMa KOOpIMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[Ipocteiimme 3agaun B KOOpAMHATaX. YIrojl MexIay Bekropamu. CKalspHOE NpOM3BEIEHHE
BEKTOPOB. BbluncieHue yrioB MexJIy HOpSIMbIMU U IUIOCKOCTSIMH. KoOpIuMHATHO-BEKTOPHBIM
METO/[] NP PELLICHUH T€OMETPUUECKUX 3a/1a4.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMAs], IJIOCKOCTb.

[IpyuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX I[PpU  PELICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSAMH: MAPAUICIBHOCTh M MEPHEHAUKYISAPHOCTh MPSAMBIX U
MIOCKOCTEH.

Knaccuduimposats B3auMHOE pacIoyioKeHHEe MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: JBYTPAHHBIA YroJj, TpaHU ABYIPAaHHOTO yria, pedpo
JIBYTPAHHOTIO YIJIa; JIMHENHBIN YTrOJl ABYTPAHHOTO yTJiia; rpagyCcHas Mepa JIBYrpaHHOIO yria.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIbII MHOTOTPAHHUK,



3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBIA MHOTOT PAHHUK.

Pacnio3naBate OCHOBHBIE BUAbI MHOTOT'PAaHHUKOB (IIMpaMH/Ia; IPU3Ma, IPSIMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccuduimpoBare MHOTOTPaHHHWKH, BBIOMpAas OCHOBAaHWS JUIS  KilaccU(pUKAIMH
(BBIMMyKJIBIE ¥ HEBBIMYKIBIC MHOTOTPAHHWKH; TIPAaBUJIbHBIC MHOTOTPAHHUKH, TPSIMBIE H
HAKJIOHHBIC TIPU3MBbI, TApaJUICIICITUIICIbI ).

OmnepupoBaTh NOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/I CIIEJI0B.

CTtpouTh ce4eHrss MHOTOTPAaHHUKOB METOOM CIIE/IOB, BHIIOJIHSTH (BBIHOCHBIC) TNIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DPUTYp: BUJ CBEpPXY, COOKY, CHHU3Y.

Pemrate 3amaum Ha HaAXOXICHHE TEOMETPHUYECKMX BEIMYMH MO oOpaslaM Win
QTOpUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHE METOJbl TpPU PEIICHWH CTaHJapPTHBIX
MaTeMaTHYeCKUX 3a]ad Ha BBIYHCICHHE DPACCTOSHUN MEXTy IBYMs TOUYKaMH, OT TOYKH IO
MPSIMOH, OT TOYKH /IO THIOCKOCTH, MEXIY CKPEIINBAIOIINMHUCS TPSIMBIMH.

Pemrate 3amaum Ha HaXOXICHHE TEOMETPHUYECKMX BEIMYMH MO o0OpaslaM Win
QTOPUTMaM, TPHUMEHsSS HM3BECTHBIC AHAIMTHYECKHE METOJBl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYHCICHHE YIIIOB MEXIY CKpPEIIMBAIOIIUMUCS TPSMBIMHU, MEXIY
MPSIMOH U TUIOCKOCTBIO, MY TUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbraucnare 00bEMBI U TUTOIIAM TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, TTHpaMH/IA)
C TpuMeHeHHeM (OpMyJ; BBIYUCIATH COOTHOIICHUS MEXKIY IUIOMAASIMA TTOBEPXHOCTEH,
00BEMaMH TIOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHUSMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekars, peoOpa3oBLIBaTh u UHTEPIPETUPOBATD nHbOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTeKax U PUCYHKaX.

[IpumensaTs reomerpuyeckue (axkThl JUIsl pEHICHUS CTEPEeOMETPUUYECKUX 3ajad,
MIPEIOIaraloIMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

[IpumeHsaTh HMpoCTeiine MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHbBIE
CUCTEMBbI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aay.

[IpuBoaUTE MpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHSTh MOTy4YeHHbIE 3HAHUS HA MPAKTHUKE: aHATTU3UPOBATh PEAIbHBIC CUTYAllMH U
NPUMEHSITh U3YYEHHBbIE TIOHSITHUA B  MpOLIECCE€ TOUCKA  pEeUIeHUs  MaTeMaTHYecKd
chopMynupoBaHHON MpoOIEMBbl, MOJECIUPOBATh pPEATbHBIE CUTYaIllMd Ha S3bIKE TE€OMETPUH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENIU C HCIOJIb30BAaHMEM TI'€OMETPHUYECKUX TMOHATUU U TEOopeM,
amnmapara anreOphbl; perarh NpaKTUYeCKUe 3a/1a4M, CBI3aHHBIE C HAX0XKICHHEM IeOMETPHIECKUX
BEITUYHH.

11 KIIACC

OnepupoBaTb  HOHATHIMHU: WIMHAPUYECKass  MOBEPXHOCTb,  OOpa3syrollue
LHWIMHAPUYECKOHN MOBEPXHOCTH; IWINHAP; KOHUYECKas OBEPXHOCTb, 00pazyrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpamieHus (LWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHHUS TEJl BPALLICHHS.



KnaccugumnupoBaTs B3auMHOE pacoyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CErMEHTA,
LIapOBOM CJIOH, OCHOBAHUE IIAPOBOT0 CJIOS], BBICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TIJIOMIAIN TIOBEPXHOCTEH TN BpAIICHUS, TEOMETPUICCKUX TEIl C
MIPUMEHEHUEM (POPMYIL.

OmnepupoBaTh HOHATHUSAMH: MHOTOTPAHHHUK, BIIMCAHHBINH B Cepy M ONMCAHHBIH OKOJO
cdepsr; cdepa, BIHCaHHAs B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUUCIATE COOTHOMICHUST MEXIY IUIOIIASIMH TTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Tell.

N3o0paxkaTe m3ydaemble (PUTYpBI OT PYKH W C TPUMEHEHHEM MPOCTHIX UYePTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUIYp:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.

N3Bnekars, UHTEPIPETUPOBATH u peoOpa3oBbIBAThH nH(pOpMaLHIO 0
MIPOCTPAHCTBEHHBIX [EOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTeKax U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoinonHATe A€WCTBUSI CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHUCII0, 00BACHATH, KAKUMHU CBOIICTBAMU OHU 00J1aat0T.

[IpuMeHATs MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh MOHATUSIMU: JEKApPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YroJ MEXJIYy BEKTOpamH, CKalsipHOE
IIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute CcyMMy BEKTOPOB W IIPOM3BEACHHE BEKTOpAa HA YHUCIO, YIOJ MEXKIY
BEKTOpaMHM, CKaJspHOE INPOMU3BEICHME, DPACKIAABIBATE BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3a1aBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOpJAUHAT.

[IpumensaTe reomerpuyeckue GaxkThl A pEIIEHUs CTEPEOMETPUUYECKHX 3ajad,
IIPEAIIOJIAralONIMX HECKOJIBbKO IIarOB PELIEHUs, €CIU YCJIOBUSA NPUMEHEHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarte nmpocreiiline TreoOMETpUYECKHE 3aladd  Ha  INPUMEHEHUE  BEKTOPHO-
KOOPJIMHATHOI'O METOJ1A.

Pemarp 3amauMm Ha [OKa3aTEJbCTBO MATEMATUYECKMX OTHOILICHHNM M HaXOXKJIECHUE
reOMETPUYECKUX BEJIMYMH 10 00pas3laM MM alropuTMaMm, IpUMEHssE U3BECTHbIE METOJbl IpU
PELIEHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpumeHATh IpOCTEUIINE IPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKA[MOHHbIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTE HpUMEpPHl MATEMaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U KU3HH,
pacrno3HaBaTh NPOSIBJIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

IIpuMeHATh MOTy4YEHHbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATh peajbHbIE CUTyalluu U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHWs  MaTeMaTU4eCKU
c(OpMyJIMpPOBaHHOW MPOOIEMBl, MOJEIUPOBATh pPEAIbHbIE CHTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perars IpakTHYeCKUe 3a[aul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOU IMTPOT'PAMMBI



10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

7

['eomerpus

7.1

OHGpI/IpOBaTI) IOHATUAMMU: TOYKaA, IIPpAMasd, MIOCKOCTb

7.2

[IpuMEHATH aKCHOMBI CTEPEOMETPUM W CIECACTBUSA W3 HUX IIpU
pEeLIeHUU TEOMETPUYECKUX 3a1a4

7.3

OnepupoBatb MOHSATHSAMM: [IapaJuIEIbHOCTh 51
MEPIEHIUKYISIPHOCTD NPSMBIX U INIOCKOCTEN

7.4

Knaccupunuposare B3auMHOE  PACIOJIOKEHHE TMPSAMBIX U
IIJIOCKOCTEH B ITPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: ABYIPAaHHBIN Yo, TpaHU IBYTPAaHHOTO
yria, peOpo ABYIpaHHOTO Yrja, JUHEHHBIA Yroj JBYIPaHHOIO yrija,
rpaaycHas Mepa JABYTPaHHOIO yria

7.6

OHepI/IpOBaTB IIOHATUAMMU: MHOTI'OI'paHHUK, BLIHyKJ'IBIfI u
HGBBIHYKHBIﬁ MHOI'OrpaHHUK, 3JIEMCHTBI MHOI'OIpaHHHUKA, HpﬂBHJ’IBHBIfI
MHOT'OI'paHHHUK

1.7

Pacnio3naBaTte OCHOBHBIC BHIBI MHOTOTPAaHHHKOB (ITUpaMUja,
pU3Ma, NpSAMOYTOJIbHBIN Napajuienenunes, Kyo)

7.8

KiaccupunmpoBath MHOTOTPaHHUKH, BBIOMpask OCHOBAHHS IS
knaccuukamuy  (BBITYKIBIE W HEBBINYKJIbIE  MHOTOTPAaHHHKH,
MpaBUIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKJIOHHBIC TPU3MBL,
TapajuIeTIeTUTIC b )

7.9

OnepupoBaTb MOHATHSIMHM:  CEKyllas IUIOCKOCTb, CEUYEHHE
MHOTOTPaHHUKOB

7.10

OOBACHATE IIPUHIUIIBI ITOCTPOCHUA CeueHH I MHOT'OI'PaHHHUKOB,
HCIIOJIB3Yys METO CJICI0B

7.11

CTpouTh ceueHusi MHOTOIPAaHHUKOB METOJOM CII€ZIOB, BBIIOJIHSTh
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemats 3aa4d Ha HaxO0XICHUC TI'€OMCTPUUYCCKHUX BCIUYUH II0
06pa3uaM Wind ajJiroputMam, IIPUMCHASA HU3BCCTHBIC AHAIMTHYCCKHC
MCTOAbI IIpU PCIICHHUHW CTAHAAPTHBIX MATCMATHYCCKUX 3ad/lad Ha
BBIYHMCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ,
OT TOYKHU OO0 INIOCKOCTHU, MCKAY CKPCIINBAOIIUMUCS IIPAMbBIMU

7.13

Pemars 3agaun Ha HaXOoXJICHHE IrCOMCTPHUUCCKUX BCIHWYHUH IIO
06pa3uaM WX aJiropuTMaM, IM[IPpUMCHAA HN3BCCTHBIC AHAIUTUYCCKUC
METOABI TIIPpU PCEHICHHWU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha
BBIUUCIICHUC YIJIOB MCKAY CKPCIIUBAOMIUMUCA TIPSIMBIMH, MCEKIAY
HpHMOﬁ 1 INIOCKOCTBIO, MCIKAY INIOCKOCTAMU, IBYI'PAHHLBIX YI'JIOB

7.14

Bbrancnare 00bEMBI U IIJIOLIAM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, nMpamMuia) ¢ MpUMEHEHNEM (OPMYJI, BEIUUCIIATh COOTHOIIEHUS
MEXAy  IUIOLaJsiMHU MIOBEPXHOCTEH, o0béMamu MOJIOOHBIX
MHOTOI'PaHHUKOB

7.15

OHepI/IpOBaTL NOHATHUAMU: CUMMCTPHUA B IPOCTPAHCTBE, LICHTP,
OCb U TNIOCKOCTb CHUMMCTPHU, HCHTP, OCb U IINIOCKOCTb CHUMMCTPHHU




burypsl
W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH HHPOPMALIUIO
7.16 0 TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[IpumeHsTH TeOMETPHYCCKUE (hakThI JUIst perneHus
7.17 CTEPEOMETPUUYECKUX  3a/1ay, MPEANoJaralouiuXx HECKOJBKO IIaroB
pelIeHs, eClii YCIIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (opme
718 [IpuMeHATs mpocTENIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUSCKUX 33134
[IpuBOUTH TIPUMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTCH B
7.19 MpUpPOJe M KM3HM, PACIO3HABATH IPOSBICHHWE 3aKOHOB TEOMETPHH B
HCKYCCTBE
[IpuMeHsATh TONydeHHBIE 3HAHHWS Ha TPAKTHKE: aHAIM3HPOBATH
peanbHBIE CHTYyalldd M TPHUMEHSATh HM3YYCHHBIC TOHSTHS B TIpOIIECcCe
MOWCKA PEIICHUs MaTeMaTH4ecKu CQHOPMYIMPOBAHHONW TPOOIEMBL,
7.20 MO/ICTTMPOBATh pEabHBIE CHTYAI[MH Ha SI3BIKE T€OMETPHH, MCCIIEeNOBATh
MOCTPOEHHBIE MOJIENTH C HCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHATHH H
TEOpeM, armapara ajareOpsl, pemaTh MPaKTHYeCKHe 3a7a9H, CBI3aHHBIC C
HAXO0KJICHHEM T€OMETPHUYECKIX BEIINIHH
11 KJIACC
Kon .
HpoBepsieMoro HpOBepﬂSMbIe npeaMeTHbIE Pe3yJabTAaThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero o001ero o0pa3oBaHusi
pe3yJibTaTa
6 ['eometpus
OnepupoBaTb MNOHATUAMM: IWJIMHIPUYECKAss TOBEPXHOCTbD,
6.1 oOpa3zyrolye HUUWIMHIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHMYECKas
MOBEPXHOCTh,  OOpa3ylolue KOHHYECKOH TMOBEPXHOCTH, KOHYC,
chepuyeckas MOBEPXHOCTh
6.2 Pacnio3naBatp Tena BpamieHus (MIUJIMHIP, KOHYC, cepa U map)
6.3 OOBICHATH CITOCOOBI TTOJTYICHHUSI TEJT BpaIlSHUS
6.4 KnaccuduuupoBate  B3auMHOE  pacroyioxkeHue cdepbl U
IUIOCKOCTH
OnepupoBaThb MHOHSTHUSMH: IIIAPOBOM CErMEHT, OCHOBaHHE
6.5 CErMEHTa, BBICOTA CErMEHTA, IIIapOBOM CJIOW, OCHOBaHHE IIAPOBOTO CJOS,
BBICOTA I1IAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH Ten BpalleHHs,
' T€OMETPHYECKUX TeJl C MPUMEHEHHEM (popmyt
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BITMCAHHBIN B chepy U
6.7 OTIMCAaHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOT'PAHHUK HIIU TEJIO
BpalllCHUS
6.8 BbIYHCIATE COOTHOIIEHUST MEXK]Y TUIOIMIAIIMU TOBEPXHOCTEH U
' 00BEMaMU OJJOOHBIX Tel
6.9 M306p§?1<aTL u3ydyaeMble (UTYpbl OT PYKH U C NPUMEHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoimonHATE  (BBIHOCHBIE) TMIJIOCKHE UYEPTEeKHU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (DPUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS




TEJ BpalleHHs

6.11

W3Bnekarts, MHTEPIPETHPOBATD u npeoOpa3oBHIBATH
UHPOpPMAIIMIO O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX  (UTypax,
MPEICTABICHHYIO HAa YePTEXaxX M PUCYHKaAX

6.12

[IpumensTH r€OMETPUYECKHE (baxTb TS peuieHus
CTCPEOMETPUYECCKUX  3a7ad, MPEANONAralOliuX HECKOJIbKO IIAaroB
pelIeHs, eClii YCIIOBUSI IPUMEHEHUS 33/IaHbI B SIBHOU (opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) ﬂeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYHUTAHUA BGKTOPOB
nu YMHO)KGHI/UI BeKTDpa Ha 4uCIIO, O6’I)$ICH$ITI), KaKnuMHu CBOﬁCTBaMH OHHA
oOmazaroT

6.15

[IpumeHsaTh NpaBUIIO NapajuleIenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb  MOHATUSMHU:  JEKapTOBBl  KOOpJAMHATHl B
MIPOCTPAHCTBE, BEKTOpP, MOMAYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOpJIMHATBl ~ BEKTOpa, Yrol  MEXIy BEKTOpaMH, CKaJlIpHOE
MIPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPbI

6.17

Haxomuts cymMMy BEKTOPOB M NPOU3BENCHHUE BEKTOpA HA YUCIO,
YroJd MEXAY BEKTOpPAaMH, CKAJSIPHOE IIPOU3BEICHUE, DPAaCKIaJbIBATh
BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JI€KapTOBOM CHUCTEME
KOOpAMHAT

6.19

Pemate mpocreiiiine reoMeTpUYECKUE 3aJadyd Ha MPUMEHECHHE
BEKTOPHO-KOOPJIMHATHOTO METOIa

6.20

Pemats 3aa4u Ha J0Ka3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUHN
N HaxXOXICHUE TCOMETPUUCCKUX  BCIUYHUH 110 06pa3uaM N
aJIropurMam, InmpuMEHAsA U3BECTHBIC METOAbI IIPpHU PCHICHUN CTAaHAAPTHBIX
MaTE€MaTUYCCKUX 3a1a4

6.21

[TpumeHsTh pOCTeiilne MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBO,Z[I/ITB IIpUMEPBI MATEMATHUYCCKUX BaKOHOMepHOCTeﬁ B
IIpupoac€ M KHU3HH, pacCllO3HaBaTb IIPOSBJICHHE 3aKOHOB I'€COMETPHUH B
HCKYCCTBC

6.23

[TpuMeHsITh TMOJlydeHHBbIE 3HAHUS Ha MPAaKTHKE: aHaJIU3UPOBATH
peanbHble CUTyallud M TMPUMEHSATh HM3YYCHHbIE TMOHATUS B Ipoliecce
MONCKA pELICHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh PEAIbHBIC CUTYAIlMH Ha SI3bIKE F€OMETPHH, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKUe 3aauu, CBSI3aHHBIE C
HAXO0JICHUEM T€OMETPUYECKUX BETUYHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHOBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATHMYECKOM TIOCTPOCHUM CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU MU
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosioxkeHue IpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, ITApAUICIbHbBIE U
CKpelluBamomuecs mnpsmele. [lapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble TpsIMblE B IPOCTPAHCTBE, MapaLUIEIbHOCTh TPEX MNPSAMBIX, MapaJUIEIbHOCTD
NpsIMOM M TUIOCKOCTU. YTJBbl C COHAIpPaBJIEHHBIMH CTOPOHAMM, YrOJl MEXAY MNPSMbIMH B
npoctpancTtBe.  [lapaymienbHOCTh  IJIOCKOCTEW:  MapajuleNibHbIE  IUIOCKOCTH, CBOMCTBaA
napajuleNbHbIX Mockoctedl. Ilpocteiiine mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH:
TeTpadp, Kyo, napajuiesenunes, NoCTPOSHNEe CeUeHU !

7.3

[lepneHUKYISIpHOCTE  TPSIMOM M INIOCKOCTH: NEPIEHIUKYJSIPHBIE TpsSMbIE B
MIPOCTPAHCTBE, MPSIMbIE NaApPAIENbHBIE M NEPHEHAUKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
MEPHNEHAUKYIIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsAMON MNEepHeHIAUKYJISPHOU
IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXIY NPSAMOW M INIOCKOCTBIO, JBYTPAaHHBIN yro,
JIMHEWHBIN YroJl JBYTpaHHOTO yria. llepneHaukyisp ¥ HaKIIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PAcCTOSIHUE OT MpPSIMOM JI0 IUJIOCKOCTH, MNPOEKIHs (UTYpbl Ha IUIOCKOCTD.
[lepneHMKyYISIPHOCTD INIOCKOCTEN: MIPU3HAK NEPIEHANKYIIPHOCTH ABYX IIIOCKOcTeN. Teopema
0 TPEX MEPIEHINUKYISIPAx

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOIPDAaHHUKA, BBIMYKIbIE U
HEBBINYKJIble MHOTOIPAHHUKH, pa3BEpTKa MHOTOrpaHHuKa. [Ipusma: n-yroapHas mpusma, rpaHu
Y OCHOBAHHUS MPU3MBI, NIpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBAas M MOJHAsi TOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, npsMOYTOJIbHBIN Mapajuiesienunen U ero cBoicTsa. [lupamuma: N-yroJsibHas
nupaMuia, TpaHM M OCHOBAHHME MUPAMUJIBI, OOKOBask M TMOJIHAS MOBEPXHOCTh MHUPAMUIBI,
MpaBWiIbHAs M YyCeu€HHas MNHpamMuia. OJIEMEHThl MNpU3Mbl W mnupamujibl. [IpaBunbHbIE
MHOTOTPAaHHUKU: MOHSTHE MPAaBUJILHOTO MHOTOTPaHHHUKA, MpaBWJIbHAsA MpHU3Ma U MPaBUIbHAS
nyMpaMua, MpaBuiIbHas TPEYrojbHas MUpaMKaa U MPaBUIbHBINA TeTpasp, KyO. [IpencraBnenue
O MPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTa’p, AoAeKa’ap M ukocarapyrue CeueHHs MPU3MBI U
MTUPAMHU/IBI

7.5

CI/IMMeTpI/ISI B IIPOCTPaHCTBE: CUMMETPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHTEI CUMMCTPHUHU B ITUpaMUAaX, HapaJlJICIICIIUIICAaX, ITPABUJIbHBIX MHOT'OI'PAHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans 60koBoi
MOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MNPSIMOM MPHU3MBI, IJIONIAJL OCHOBaHMM, TeopeMa O
OOKOBOM TOBEPXHOCTH MpsMON mnpusMbl. [lmomrans OOKOBOW IMOBEPXHOCTH W IMOBEPXHOCTH
MPaBWJIbHON MHUpaMHIbI, TeOpeMa O IJIomaau yced€éHHoU mupamuibl. [lousTHe 06 oOBEMe.
O0BEM TUpaMuUIbI, TPA3MBI

7.7

HO,Z[O6HLI€ TCJIa B HPOCTPAHCTBEC. CooTHomeHHs MCKAY IomaasaMnu HOBerHOCTCfI,
00BbEMaMu HOI[O6HBIX TCII

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

6.1

]_II/IJ'II/IH,Z[pI/IquKaH MMOBCPXHOCTb, 06p8.3y}0H_[I/IC HHHHHﬂqueCKOﬁ MMOBCPXHOCTHU, OCb
HHHHHHpH‘{CCKOﬁ MOBCPXHOCTH. ]_[I/I.HI/IHI[pl OCHOBaHHMS U OOKOBas MOBCPXHOCTD, 06pa3y10ma51
1 OCh, IJioIiaab OOKOBOI U MOJIHOM IOBCPXHOCTHU

6.2

KoHnnueckass moBepxHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh M BepIINHA
KOHMYECKOW moBepxHocTH. KoHyc: OCHOBaHHME M BeplIMHA, 00pasyomasi U OCh, IJIONIAb




OOKOBOW M TIOJHOM MOBEPXHOCTH. YCEU€HHBII KOHYC: 00pa3yrolie M BbICOTa, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

Cdepa u map: neHTp, paamyc, ITUaMmeTp, IUIOMAab MOBEPXHOCTH cdepsl. B3ammuoe

6.3 pacnoJioskeHue cepbl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K cepe, miomanb cheps
6.4 N300paskenue Ten BpameHus Ha IOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
6.5 KomOuHammm Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl, cdhepa, BIUCaHHASE B MHOTOTPAaHHHK, WM TEJIO BPAILICHUS
[Tonstne 06 o00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJILHOTO TMapajuiesienumnena u cieAcTBus u3 He€. O0béM nunmHApa, KoHyca. O0bEmM
1iapa u miomajp chepbl
6.7 [Tomo6usie Tena B mpoctpancTBe. COOTHOIICHUS! MEXIY IUIOIIAISIMH MOBEPXHOCTEH,
00bEMaMu OJIOOHBIX TET
6.8 Ceuenust 1mwiMHApa (MapajulebHO M MEPHEHAUKYISIPHO OCH), CEYEHHs KOHyca
(TmapayuteTbHOE OCHOBAHUIO M ITPOXOAAIIEe Yepe3 BEPUINHY), CEUSHHS [apa
Bekrop Ha muiockoctd W B mpocTpaHcTBe. CIIO)KEHHWE ¥ BBIYMTAHHE BEKTOPOB.
6.9 YMHOXKEHHEe BEKTOpa Ha 4Hcio. Pa3noxkeHne BeKTOopa Mo TPEM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunenaa. Pemenne 3aaay, CBA3aHHBIX ¢ MPUMEHEHUEM TIPAaBWIT ACHCTBHUH C
BEKTOpaMH
[IpsimoyronpHast cucTeMa KOOpPAWHAT B TpocTpaHCTBe. KoopawHaTel BeKTopa.
6.10 [Ipocreiimme 3amadyn B KOOpAMHATAX. YTOJ Mexay Bekropamu. CKalsipHOE MPOU3BEACHUE

BCKTOPOB. Brranciaenue YIJI0B MEXKAY NPAMBIMHU M IIJIOCKOCTAMMU. KOOp}IHHaTHO-BeKTOpHLIﬁ
MCTOJ ITPU PCIICHUH I'COMETPUICCKUX 3a1a4




TemaTuyeckoe IIIAHUPOBAHUE

10 xaacc
(2 yaca * 34 negenu = 68 yacoB)
Ne Tema Koa-Bo JeAATeJIbHOCTD YUYHTEJISl C y4eTOM padouei
n/n 4acoB NMPOrpaMMbl BOCIIUTAHUS
Pa3zoen «Beenenne B crepeomerpuro» 10 uacos
1 OCHOBHBIC TIOHSATHS 1 - YCTaHABJIUBATh JOBEPUTEIbHBIE OTHOLICHHUS
CTEPEOMETPUHU: TOUKA, IIpsIMasi, MEXTy YIUTEIIEM B O00yJarOIIHMICS,
IIJIOCKOCTh, IPOCTPAHCTRBO. CroCOOCTBYIOIIUX TTO3UTUBHOMY BOCIPHSITHIO
[IpaBuna n3obpaxeHus Ha yyYaluMucs TpeOOBaHUN U IPOCHO yUUTENs;
PUCYHKaX: U300paKeHUS - IPUBJIEKaTh BHUMaHHUE 00YJaIONIUXCS K
IIJIOCKOCTEH, MapauIeNIbHbIX o0cyxJaeMoil Ha ypoke HH(pOpMaIHH,
MPSIMBIX (OTPE3KOB), CEPETUHBI aKTUBH3AIIMH TI03HABATEILHOU JIEITCIIbHOCTH
oTpe3Ka oOyuarouxcs;
2 [Tonsartus: nepecexaronecs 1 - TOOYXIaTh 00yJarouuxcsi COOMI0IaTh Ha YPOKE
MIJIOCKOCTH, TIEPECEKArOIIHUECs MPUHIUIIEI YI€OHOU TUCITUTITUHBI U
npsiMast ¥ TIIOCKOCTh CcaMOOpTraHU3aIllH; MPUBJICKATh BHUMAHHE
3 [TonsaTus: mepecexaronecs 1 00yJaronuXxcs K EHHOCTHOMY acCIeKTy U3y4aeMbIX
TUIOCKOCTH, TIEPECEKAOIIUECS Ha YpOKE SIBJICHUU, TOHITHI, TPUEMOB;
psiMasi ¥ TIIOCKOCTh - MPUMEHSITHh Ha YPOKE HHTEPAKTUBHBIE (DOPMBI
4 3HaKOMCTBO C MHOTOTPAHHUKaMHU, 1 paboTHI, CTUMYIMPYIOIIHME TIO3HABATEIBHYIO
n300pakeHUe MHOTOTPAHHUKOB MOTHBAIIUIO 00yJaIOIMXCH;
Ha PUCYHKaX, Ha IPOEKIIMOHHBIX - OPraHU30BBIBATH MIE(CTBO IPYAUPOBAHHBIX
gyepTekax 00ydJaronuxcst HaJl X HEYCIICBAIOIUMHU
5 HauanpHabie cBefeHMs 0 KyOe U 1 OJTHOKJIACCHUKaMH, Jaloliee 00ydaromumcs
mpaMuie, ux paSBépTKI/I u CONMAJIbHO 3HAYUMBIN OIIBIT COTPYAHHNYECTBA U
monenu. CeueHust B3aMMHOM IIOMOIIY;
MHOTI'OI'PaHHUKOB - MTHUIIUUPOBATh U NMOAACPKMNBATH
6 HauanbHble CBEICHNUS 0 Kybe i 1 HCCJIEI0OBATENIbCKYIO IEATEIILHOCTh 00YJaIonuXCst
IUpaMHUIe, UX Pa3BEPTKH U B paMKax peajiu3allii MU WHIUBUTYAJIbHBIX U
mozenn. Cedenust TPYIIIOBBIX HCCIIEI0BATEIHCKUX MPOEKTOB;
MHOTOIPaHHHUKOB - peaTu30BBIBATh BOCIIUTATEIbHBIE BO3MOKHOCTH B
7 IoHsTHe 06 AKCHOMATHIECKOM 1 Pa3IMYHBIX BUJIAX JICATEILHOCTH 00YJArOIINXCS CO
IOCTPOCHHH CTEPEOMETPUN: CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
aKCHOMBI CTEPEOMETPUU U JI0KA3aTeIbCTBO (opMyI, aHaIH3 GOpMyII,
CJIC/ICTBUS U3 HUX pEIICHUE TEKCTOBBIX KOJUYECTBEHHBIX U
) TomsTHE 06 AKCHOMATHICCKOM 1 Ka4ueCTBCHHBIX 3a/1a4, BHIIIOJIHCHUE 3aJaHUl 110
IOCTPOEHNH CTEPEOMETPHM: pasrpaHUYCHUIO TTOHATUIH, CAMOCTOSATEIIbHAS
AKCHOMBI CTEPEOMETPHH 1 paboTa ¢ yueOHIMKOM, cUCTeMaTH3aIUs yqe6H£)r0
CIEICTBHS U3 HUX MaTepuana, CIyliaHue U aHAIU3 BBICTYIIICHHUH
9 [ToHsTHE 00 AKCHOMATHYECKOM 1 CBOMX TOBAPHILEH;
IOCTPOEHUH CTEPEOMETPHH - IPOEKTUPOBATH CUTYAIIUU U COOBITHUS,
AKCHOMbI CTEPEOMETPHH H pPa3BUBAIOIINE YMOIIMOHAIBHO-IICHHOCTHYIO chepy
CIIC/ICTBHS U3 HUX o0yuarolerocs
10 [TonsaTHe 06 aKCHOMATHYECKOM 1

MMOCTPOCHUHU CTCPCOMETPHUU:
AKCUOMBI CTCPEOMCTPHUU U
CICACTBUA U3 HUX

Pazoen «Ilpsimble n TockocTy B pocTpancTse. [lap

uacoes

QJUIENBHOCTh MPSAMBIX U IUIOCKOCTEN» 12

11

B3aumHoe pacnosoxenue
NPSIMBIX B IPOCTPAHCTBE!

TNEPCCCKAOIINECH, TTapAJIJICIIbHBIC

1

- YCTaHAaBJIMBATh NOBCPUTCIIbHBIC OTHOICHUS
MCIKAY YUUTCIICM U O6y‘{aIOH_II/IMI/IC}I,
CHOCOGCTBYIOH.II/IX IO3UTUBHOMY BOCITPUATHUIO




1 CKPCINMBAIOIIUCCA IMTPIAMBIC

y4JaruMucs TpeOoBaHUN U IPOCKO yUUTEII,

12 [TapannenbHOCTb NPSAMBIX U 1 - IPUBJIEKAaTh BHUMaHHE 00yJaromuxcs K
IIJIOCKOCTEHN B IPOCTPAHCTBE: o0cyx1aemMoii Ha ypoke uH(popmarum,
napajiesIibHbIE MPSIMbIC B AKTUBU3AIMH [T03HABATEIBHOM ESATETLHOCTH
MIPOCTPAHCTBE; NAPAIIICTbHOCTh oOyyaromuxcs;

TPEX MPSIMBIX - moOyX/1aTh 00YyJarOIUXCs COONII0ATh HA YPOKE

13 [TapanienbHOCTb NPSAMBIX U 1 NPUHIUIE] Y9eOHOH TUCIUIINHEI U
TUIOCKOCTEH B MPOCTPAHCTBE: CaMOOpTaHW3allUK; IPUBIIEKATh BHUIMaHUE
[TapannenbHOCTh PSIMOH U oOyyaromuxcs K IEHHOCTHOMY acleKTy H3y4aeMbIX
MIOCKOCTH Ha YpOKE SIBJICHUU, IOHATHI, TPUEMOB;

14 Vel ¢ COHaIIpaBJICHHBIMHA 1 - IPUMCHATH HAa YPOKC MHTCPAKTHUBHBIC (1)0pr1
CTOpPOHAMH paboThI, CTUMYIIMPYIOIIME TO3HABATEIBHYIO

15 VYros MeX Iy pSIMBIMU B 1 MOTHUBALUIO 00Y4YaIOIMIUXCS;

IPOCTPAHCTBE - OpTaHM30BBIBATH MIE(CTBO APYAUPOBAHHBIX

16 VYTOJI MEX/Ly TIPAMBIMH B 1 00ydJaronuxcsi HaJl UX HEYCIEBAIOIUMHU
IIPOCTPAHCTBE OJHOKJIaCCHUKaMH, Jarouice O6y‘-IaIOHII/IMC$I

17 TapaJuIenbHOCTh IUIOCKOCTEH: 1 COIIMAIBHO 3HAYMMBIN OTIBIT COTPYIHUYECTBA U
napajulesbHble MJIOCKOCTU B3aHMHOH IOMOIIIH;

18 ColicTBa mapauIeNIbHbIX 1 - MHAIIMAPOBATE U MOICPKUBAT
UIOCKOCTE UCCIIEIOBATEIBCKYIO ACATEIBHOCTh 00yJarOInuXCs

19 TIpocTeiiiie MPOCTpaHCTREHHBIE 1 B paMKax pealli3alid UMW UHIUBHYaTbHBIX H
DHTYPEI Ha MITOCKOCTH: TETPasp, TPYIIOBBIX UCCIIE0BATENBCKUX ITPOEKTOB;

Ky6, napaIesen e - peaM30BBIBATh BOCIIUTATEILHBIC BO3MOKHOCTH B

20 TlocTpoene cedenuii 1 PasIMTHBIX BIAAX JIEATENLHOCTH 00yJaroIuxcs co

21 TlocTpoenue cedenuii 1 CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U

22 KonTposbnas pabora no teme 1 A0Ka3aTeNsCTBO GOPMY, aHAM3 (opMyT,
"TIpsIMBIC 1 TTIOCKOCTH B PEIICHHE TEKCTOBBIX KONMYECTBEHHBIX H
npoctparctee. [TapamenbHOCTh KauecTBEHHBIX 3a/1a4, BHITIONHEHHE 3a/laHNH 110
IIPSAMBIX H IIOCKOCTEH" pa3rpaHUYEHUIO IOHATUH, CAMOCTOSITEIbHAs

paboTta ¢ yaeOHUKOM, CUCTEeMaTU3aIHsl Y9eOHOTO
MaTepuaia, CIyliaHle U aHaIU3 BhICTYIIIICHHUH
CBOUX TOBapuUIIEH;

- IPOEKTUPOBATh CUTYAllUU U COOBITHUS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IIEHHOCTHYIO chepy
oOyyJaromierocs

Pa3zoen «llepneHIMKynsipHOCTb NPSAMBIX U IJIOCKOCTEY 12 uacos

23 [lepnieHTUKyYIAPHOCTD MPSMOM U 1 - YCTaHaBIUBATh JOBEPUTEIIbHBIC OTHOIICHHS
TJIOCKOCTH: MEePIEHANKYISIPHbIE MEX1y YUUTEJIeM U 00yJaroIIuMHUCS,

MIPsIMBIE B IPOCTPAHCTBE CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCHPUSTUIO

24 [IpsiMble apaieIbHbIC U 1 yyaluMucs TpeOOBaHUN U MPOCHO yUUTENS;
MIEPIEeHIUKYIIPHBIE K MIIOCKOCTH - IPUBJIEKaTh BHUMAHKUE 00yUYaIOUXCs K

25 [IpsiMble mapaiienabHble U 1 o0cyxaemMoii Ha ypoke uH(pOopMaIuH,
HEPIEHIMKYIAPHBIE K TNIOCKOCTH AKTUBU3AIIMH [TO3HABATEIHHON AEITEIbHOCTH

26 IIpu3HaK nepneHauKyIIpHOCTH 1 00y4JaroIuXCs;

IPSAMO# U IIJIOCKOCTH - o0y /1aTh 00yJarOLUXCs COOI0ATh HA YpOKe

27 [Ipu3Hak nepneHANKYISIPHOCTH 1 INPUHLNIBI y4€OHOW AUCIUIIIMHBL U
IPAMOii M MIIOCKOCTH CaMOOpPTaHU3allUY; IPUBIIEKATh BHUMaHUE

28 Teopema o mpsAMoii 1 oOyyaromuxcs K HEHHOCTHOMY acleKTy N3y4aeMbIX
HepHeHHI/IKyﬂﬂpHOﬁ IUIOCKOCTHU Ha YpOK¢C HBHCHHﬁ, HOHHTHﬁ, IMPUECMOB;

29 Teopema 0 IpAMOit 1 - IPUMEHSATHh Ha YPOKE HHTEPAKTUBHBIE (DOPMBI
TIePICHNKYISIPHOI ITOCKOCTH paboThl, CTUMYIUPYIOIIKE TTO3HABATEILHYIO

30 Teopema 0 IpsIMOit 1 MOTHUBAIUIO 00YUYaIOIINXCS;

NepIeH IUKYISIPHOIT IIOCKOCTH - OPraHU30BBIBATH ME(CTBO IPYAUPOBAHHBIX

31 IepreHAUKYISp U HAKIOHHEIE: 1 00y4arOIIMXCsl HA/l HX HEYCTICBAIOMMMH




paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 110 IIJIOCKOCTH

OJ/THOKJIACCHUKAMH, JIAIOIIee 00YJIaroIuMCs
COLUMAIIBHO 3HAYUMBIN OIIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

32 [lepnieHIuKyIIp U HAKJIIOHHBIE: 1 - NHULMUPOBATH U MO IEPKUBATh
paccTosiHue OT TOYKHU J0 UCCIIEIOBATEIILCKYIO ACITEILHOCTh 00YJaIOIINXCSI
IIJIOCKOCTH, PACCTOSIHUE OT B paMKax peajiu3alii UMU UHIUBUIYAIbHBIX U
MPSIMOM JI0 TIJIOCKOCTH TPYIIIOBBIX UCCIEI0BATEIBCKUX MTPOEKTOB;

33 [lepnienukyssip U HAKJIOHHBIE: 1 - peaTu30BbIBATh BOCIIUTATEIbHBIE BO3MOKHOCTH B
paccTosiHue OT TOYKHU JI0 Pa3IMYHBIX BUAX JAESITEIBHOCTH 00YJaIOUIUXCs CO
IIJIOCKOCTH, PACCTOSIHUE OT CJIOBECHOM (3HAKOBO1) OCHOBOM: BBIBOJIbI U
MPSIMOM JI0 TIJIOCKOCTH JI0Ka3aTe’abCcTBO (GOPMYI, aHATH3 POPMYII,

34 [MeprieHAUKYIISAP U HAKIOHHBIE: 1 pelIeHne TEeKCTOBBIX KOJIMYECTBEHHBIX U
PaccTOSIHUE OT TOYKH JI0 KaueCTBEHHBIX 3aJ1a4, BHIMIOJHEHUE 3a/JaHUH TT0
IUIOCKOCTH, PACCTOSTHUE OT pasrpaHUYEHUIO TOHATHM, CAMOCTOSITEIbHAS
IPSIMOH JI0 TUIOCKOCTH paboTa ¢ yueOHUKOM, CCTeMaTu3alus y4eOHOTo

Marepuaia, CIylllaHue U aHaJIu3 BBICTYIUICHUH
CBOHX TOBapHILEH;
- MPOEKTUPOBATH CUTYAIIUU U COOBITHUS,
Pa3BUBAOIINE SMOIIMOHATBLHO-TIEHHOCTHYIO chepy
oOydJaromierocs

Paszoen « Yrabl Mex 1y IpSIMBIMHU U IIJIOCKOCTIMIY 10 yacos

35 VYTriabl B IPOCTPAHCTBE: YroJl 1 - YCTaHABJIUBATh JOBEPUTEIbHBIE OTHOIIECHUS
MEXTy IPSIMOU U TIFIOCKOCTHIO MEXy YUUTETIEM U 00YJIarOITUMUCS,

36 JIByrpaHHbIN yroJi, TUHEUHBIN 1 CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCHPUSATHIO
yroJ1 IBYTPaHHOTO yIiia yyaluMucs TpeOOBaHUN U MPOCHO yUUTENs;

37 JIByrpaHHBIN yroJ, TUHEHHBII 1 - OOYX1aTh OOy4aroUMXcs coOII0AaTh Ha YpOKe
yroJ1 IBYTPaHHOTO yIiia MPUHLIMIBI Y4eOHOU TUCIUTUINHBI U

38 HepHeHILI/IKyJISIpHOCTL 1 caMoOopraHmu3alyu; IMMPHUBJICKAaTh BHUMAaHUC
IUIOCKOCTEM: MPU3HAK oOyuaronuxcs K IeHHOCTHOMY aCleKTy U3y4aeMbIX
MEPIEHAUKYIAPHOCTH IBYX Ha ypOKE SIBJICHUH, TOHITUI, TPUEMOB;
TJI0CKOCTEH - IPUMEHSATh HAa YPOKE UHTEPAKTUBHBIE (POPMBI

39 IlepneHuKyISpHOCTh 1 paboThl, CTUMYJIUPYIOIIKE TO3HABATEIbHYIO
IJIOCKOCTEH: MPU3HAK MOTHBAIIUIO 00yJarOIMXCH;

HEPIEHIUKYIAPHOCTH IBYX - OPraHu30BBIBATH ME(CTBO SPYAUPOBAHHBIX

IJIOCKOCTEMN oOyuaroluxcs HaJl UX HEYCIEeBalOIUMU

40 HepHeHI[I/IKyJU{pHOCTB 1 OJHOKJIAaCCHUKaMH, JAr0IICC O6yLIaIOH_II/IMC${
IIOCKOCTEH: IPH3HAK COIMAJIHO 3HAYMMBIHM OTIBIT COTPYAHHYECTBA U
MEPIEHINKYIIPHOCTH ABYX B3aMMHOM TOMOILIY;

IUIOCKOCTE - pean30BHIBATh BOCIUTATEIbHBIE BO3MOXKHOCTH B

41 Teopema o TPEx 1 pa3IMYHbIX BUJAX AEATEILHOCTH 00YyUYaIOIIUXCS CO
TIepIeHIMKYIIAPAX CJIOBECHO (3HAKOBOM) OCHOBO: BBIBOJIBI U

42 Teopema 0 Tpéx 1 JI0Ka3aTeNnbCcTBO (hopMyl, aHau3 GopmyIl,
TIePIICHNKYIIIPax pElIeHNE TEKCTOBBIX KOJMYECTBEHHBIX U

43 Teopema o Tpéx 1 ka4eCTBEHHBIX 3a]1a4, BHINONHEHHE 3a/aHHH 110
IepIICHANKYIPAX pa3rpaHUYeHUIO MTOHATUM, CAMOCTOATENbHAS

44 KOHTpOJIbHAs paboTa 10 TeMam 1 paboTa ¢ yueOHMKOM, CUCTEMaTH3aIUs yqeGHE)ro
"TTepreHMKYIAPHOCTD MPAMBIX 1 MaTepuana, CyllaHue 1 aHaIU3 BLICTYILICHUH
mwiockocTei" u "YIIIbl MEX Iy CBOMX TOBapuUICH,

NPAMBIMH ¥ TJI0CKOCTAME" - IPOEKTUPOBATh CUTYaIlUU U COOBITHSA,
Pa3BUBAIOIINE YMOIIMOHAIBHO-IICHHOCTHYIO chepy
oOyuarorierocs

Paszoen «Muororpannukny 11 uacos
45 [ToHsiTHE MHOTOTPAaHHUKA, \ 1 | - YCTaHABJIUBAThH JIOBEPUTEIbHBIE OTHOILICHUS




OCHOBHBI€ JIEMEHTBI
MHOTI'OrpaHHUKa, BBITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOTOTPAHHUKA

MEX]y YIUTEIEeM U 00yJaroIuMucs,
CIOCOOCTBYIOIIMX MIO3UTUBHOMY BOCTIPUSTHIO
y4JaruMucs TpeOoBaHUN U IPOCKO yUUTEII,

- IPUBJIEKAaTh BHUMaHHE 00yJaromuxcs K

46 [Ipu3ma: n-yrosipHas npusMma; 1 o0cyx1aemMoii Ha ypoke uH(popmaru,

I'PaHU ¥ OCHOBAHUS NPU3MBI; AKTUBU3AIIMH [1I03HABATEIbHON AEATEIbHOCTU
npsiMasi ¥ HaKJIOHHAs! IPU3MBI; oOyuarouxcs;

OOKOBasi M MOJTHASI TOBEPXHOCTh - moOyX/1aTh 00YJarOIIUXCS COOII0OATh HA YPOKE
IIPU3MBI NPUHIUIE] Y9eOHOH TUCIHUIINHEI U

47 [Tapannenenunen, 1 CaMOOpraHu3aluu; MPUBJIEKATh BHUMAaHUE
MPSIMOYTOJIbHBIN TapaslieIenuIe]] 00yyarouxcs K IeHHOCTHOMY aCIEKTY U3y4aeMbIX
M €ro CBOMCTBA Ha YPOKE SIBJICHUU, TIOHATHI, IPUEMOB;

48 [Mupamuaa: n-yroiapHas 1 - IPUMEHSATH HAa YPOKE UHTEPAKTUBHBIE (POPMBI
mUpamMu/a, TPaHd U OCHOBaHHE paboThl, CTUMYJIMPYIOIINE [T03HABATEIBHYIO
MUpaMUJIbl; OOKOBAsI U TIOJTHAS MOTHBAIIUIO 00YJaIOIMXCH
MOBEPXHOCTD ITMPAMUIBI; - OPraHu30BBIBaTH ME(CTBO SPYAUPOBAHHBIX
MpaBWJIbHAS U ycE€UEHHAs oOyuaronuxcs HaJl UX HEYyCIEeBaIOUUMU
nMpaMuIa 0J/IHOKJIAaCCHMKaMH, Jjatoliee 00yJaromumes

49 HpaBHHBHBIe MHOTOTPaHHUKH: 1 COIIMAJILHO 3HAYUMBIHI OIIBIT COTpYAHHYECTBA U
HOHATHE ITPABHIEHOTO B3aUMHOM ITOMOIIH;

MHOT'OI'paHHUKA; IIpaBUIbHAS - HTHUIUUPOBATh U NOAJACPIKUBATH

IIpU3Ma U NpaBUjIbHAs IUPAMHUIA; HCCJIEIOBATENIbCKYIO AEATEIbHOCTh 00Y4atOIINXCsl
IIpaBUIbHASA TPEYrOJILHAS B paMKax p€ajiu3alilii UMW WHANBUAYAJIbHBIX U
MUpaMUa U PaBUIILHBINA IPYNIIOBBIX UCCIIEI0BATENBCKUX IPOEKTOB;
TeTpas’ap; Kyo - peaIn30BbIBATh BOCIIUTATEIbHBIE BO3MOKHOCTHU B

50 [IpecTaBiIeHne O MPAaBUIBHBIX 1 pa3IMYHBIX BUJAX JEATEIbHOCTH 00YJaOLINXCS CO
MHOTOIPaHHUKAX: OKTasIp, CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
JOZICKAdP M HKOCADIP. JI0OKa3aTeNIbcTBO (hopMyd, aHAIU3 popmy,

51 CHMMeTpHs B IPOCTPAHCTBE: 1 pelleHNe TEKCTOBBIX KOJUYECTBEHHBIX U
CHMMETpHs OTHOCHTENIBHO TOUKH, Ka4eCTBEHHBIX 3aJ]ay, BHIIIOJHEHNE 33JaHUH 110
IIPSIMOI, IUTOCKOCTH. DJIEMEHTHI pasrpaHMUYCHUIO TOHATUH, CAMOCTOSITEIbHAS
CHMMETPHH B ITHPAMU/IAX, paboTa ¢ yueOHHKOM, cucTeMaTH3ausl y4eOHOTo
napauIelIenIIeax, IPaBHIbHBIX MaTepuaa, ClIyllaH|ue U aHaJIu3 BbICTYIUICHU
MHOTOI'PaHHUKAX CBOMX TOBAPHILCH;

52 BLIUNCIICHHE 3IEMEHTOBR 1 - IPOEKTUPOBATh CUTYaLlUH U COOBITHS,
MHOTOIPaHHUKOB: PEopa, pa3BUBAIOIINE SMOLMOHAIBHO-LIEHHOCTHYIO chepy
JMaroOHaJH, yriibl 00yHarorerocs

53 [Tnomanpe 60KOBOM MOBEPXHOCTH 1
H TIOJTHOM MMOBEPXHOCTH MPSIMOM
IIPU3MBI, IIJI0I1A{b OCHOBAHUIA,

Teopema 0 OOKOBOI MOBEPXHOCTH
MPSIMOU IPU3MBI

54 [Tnomans GOKOBOM MOBEPXHOCTH 1
Y IOBEPXHOCTH NPAaBUIIbHON
MMpaMH/Ibl, TEOpPEMa O IJIoLIaan
OOKOBOI TOBEPXHOCTH YCEUEHHOM
TUPAMUIbI

55 KonTtponpHast pabota o Teme 1
"MHororpaHHukH"

Pa3zoen «O6bEMBI MHOTOTPAaHHUKOBY» 9 uacos

56 [Tonsitue 06 06BEMeE 1 - OpraHM30BBIBATH 1I1E(CTBO HPYAUPOBAHHBIX

57 O06BEM nupamu Il 1 oOyyaromuxcs HaJl UX HEYCIEBAIOIUMHU

58 O06BEéM nupamMuIbl 1 OJTHOKJIACCHUKAMHU, Jlatoliee o0ydaromumcst

59 O06BEM TUpaMHuIBI 1 COLMAIbHO 3HAYMMBIN OIIBIT COTPYAHUYECTBA U

60 OO0BEM TUpaMHUIBI 1 B3aMMHOM TIOMOIIY;




61 O06BEM IpU3MBI 1 - peanu30BbIBATH BOCIIUTATEIbHBIE BOZMOKHOCTH B
62 O06BEM pu3MBbI 1 pa3IMYHBIX BUJAX JEATEIBHOCTH O0YJaIOLINXCS CO
63 OOBEM TTPU3MBI 1 CJIOBECHOU (3HAKOBOI) OCHOBO: BEIBOJIBI

64 KonrposbsHas paboTa 1o teme 1 | mOoKa3aTenbCTBO (GopMyH, aHaau3 Gopmyi,
"O0BEMBI MHOTOTPAaHHUKOB" peleHre TEKCTOBBIX KOJIMYECTBEHHBIX U

KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHUM 110
pa3rpaHUyYEHUIO OHATUH, CAMOCTOSITENbHAS
paboTta ¢ yueOHUKOM, CUCTeMaTU3alus y4eOHOTO
Marepuaiia, CIylllaHue U aHAJIU3 BBICTYIUJICHUM
CBOMX TOBApHILEH;
- IPOEKTUPOBATh CUTYallUU U COOBITHUS,
Pa3BUBAIOLINE SMOLIMOHAIBHO-LIEHHOCTHYIO cepy
oOyyJaronierocs

Paszoen «IloBTOpeHue: ceyeHus, pacCTOsSHUS U yriibly 4 uaca

65 [ToBTOpEenue, 06061meHNE 1 - YCTaHaBIIMBAaTh JOBEPUTENIbHbBIE OTHOLICHUS
CUCTeMaTH3alus 3HaHUH. MEX1y YUUTETIEM U 00yJaromuMHUCs,
[TocTpoenue ceueHnii B CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSTHIO
MHOTOTpaHHUKE yyYaluMucs TpeboBaHUN U MPOCHO yUUTEs;

66 [ToBTOpEHUE, 0600IICHNE 1 - IPUBJICKATh BHUMAHHUE 00YJarOIUXCS K
CUCTEMaTHU3alUs 3HAHUMN. o0cyxaemMoil Ha ypoke HH(pOpMaIuH,
Beruncnenue paccTosHU: MEXIy AKTUBU3ALMH I03HABATEIBHOM IEATEIbHOCTH
IBYMsI TOYKaMH, OT TOUKH JI0 oOyuarouxcs;

MPSIMOM, OT TOYKH JI0 MIJIOCKOCTH, - oOyXJ1aTh 0OyJaroUMXcsl cCOOII0AAaTh Ha YpOKe
MEX]ly CKPELIUBAOILUMUCS IPUHIUIB] Y4eOHOHN TUCIMIIIMHBI U
IPSIMBIMU CcaMOOpraHu3alluK; IPUBJIEKaTh BHUMAHUE

67 Hrorosas koHTpoabHas paboTa 1 oOyuaronuxcs K IeHHOCTHOMY aCIleKTy U3y4aeMbIX

68 [TosTOpenue, 0600IIEHNE 1 Ha YpOKE SIBJICHUH, TOHATHI, IPUEMOB;
CUCTEMATH3ALMs 3HAaHUHA. - IPUMEHSATh Ha YPOKE MHTEPAKTUBHBIE (DOPMBI
Berurcienue yriio: Mexmy paboThl, CTUMYJIUPYIOIIHME O3HABATEIBHYIO
CKpEIINUBAOIINMUCS IPSIMBIMH, MOTHBAIIUIO 00YyJarOIMXCH;

MEKIY MPSIMOM U IJIOCKOCTBIO, - OpPraHMU30BBIBATH 11E€(CTBO IPYAUPOBAHHBIX
IBYTPAHHBIX YIIIOB, YIIIOB MEKIY oOyyaromuxcs HaJl UX HEYCIEBAIOLUMHU
IUTOCKOCTSAMU OJIHOKJIACCHUKAMH, Jlato1iee o0yqdaromumcs
OBIIEE KOJIMYECTBO 68 COLIMAJIBHO 3HAYMMBII OIBIT COTPYJHUYECTBA U
YACOB 110 ITPOI'PAMME B3aMHO¥ [IOMOILIIY;
11 knace
(1 gaca * 34 nenenu = 34 yacoB)
Ne Tema Koa-Bo JesiTeIbHOCTb YUUTEJISI C Y4eTOM padoueii
n/n 4acoB NPOrpaMMbl BOCIIUTAHMSA
Pa3zoen «Tena Bpamenus» 12 vacos

1 Ccepa u map: neHTp, paauyc, 1 - YCTaHaBIIMBATh JIOBEPUTEIbHbIE OTHOIICHUS
JUaMeTp; IUIOLIalb NOBEPXHOCTU MEX]y YIUTEIeM U 00yJaromuMucs,
cepsl CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSATHIO

2 B3anmMHoe pacrnosioskeHue cepsl 1 y4aiuMmucs TpeOoBaHUN U MPOCKO yUUTE;

U IUIOCKOCTH; KacaTeabHas - IpUBJIEKaTh BHUMaHHe 00yJaromuxcs K
IUIOCKOCTB K cepe; MIoaab oOcyx1aemMoii Ha ypoke uH(popmaru,
cepsl AKTUBM3ALMH [T03HABATEIBHON AEATEIbHOCTU

3 N306pakenue cdepsl, 11apa Ha 1 oOyyaromuxcs;
miockoctu. CedeHus mapa - moOyX/1aTh 00yJarOIIUXCs COOMI0AATh Ha YpPOKe

4 Hunuuapuyeckas HOBEPXHOCTb, 1 IPMHIKIIEI y4€OHOM AUCIUILINHBL U
o0pasyrolye HIHHIPUIECKOM CaMOOpraHu3alluK; IPUBJIEKATh BHUIMaHUE
MOBEPXHOCTH, OCh oOyyaromuxcs K HEHHOCTHOMY acleKTy N3y4aeMbIX




HHJIHHI[pH‘ICCKOﬁ TMOBCPXHOCTHU

Ha YpOKE SIBJICHUU, IOHATHI, TPUEMOB;

5 Hunmuuap: ocHOBaHUS M OOKOBast 1 - IPUMEHSTh Ha YPOKE HHTEPAKTUBHBIE (DOPMBI
MOBEPXHOCTh, 00pa3yoas 1 0Ch; paboThl, CTUMYIIUPYIOIINE TO3HABATEIBHYIO
IUI0IIA b OOKOBOM M MOJHOM MOTHUBAIUIO 00YUYaIOIINXCS;

MTOBEPXHOCTH - OpraHM30BBIBATH IE(CTBO APYAUPOBAHHBIX

6 N3o00paxkenue nuiuHapa Ha 1 oOyJaronuxcs HaJl IX HEYCIEBAIOITUMU
wiockoctu. Pa3BépTka mumunpa. OJTHOKJIACCHUKAMH, JIatoliee 00yJaromumcs
Ceuenus uuHApa (TIOCKOCTBIO, COLIMAIBHO 3HAYMMBII OTIBIT COTPYIHUYECTBA U
MapayieIbHON WK B3aMMHOM NTOMOIIIH;

NEePIEeHANKYISIPHON OCH - MHUIIMAPOBATH | TIOJICP’KUBATH
IAIAH]IPA) UCCIIEIOBATENBCKYIO ACATEIBHOCTh 00yJaromuXCs

7 Konunueckas moBEpPXHOCTD, 1 B paMKax pealii3aluyd UMW UHAUBHYyaTbHBIX H
o0pazyromre KOHHYECKOU TPYIIOBBIX UCCIE0BATENBCKAX MTPOEKTOB;
HOBEPXHOCTH, OCh U BEPIIUHA - peaTn30BBIBATh BOCTIUTATEIFHBIE BOSMOYKHOCTH B
KOHHUYECKOM TMTOBCPXHOCTH PA3IMYHBIX BUAAX ACATCIBHOCTH Oﬁy‘IaIOHII/IXCH Cco

8 KoHyc: 0CHOBaHHeE U BEIIHNHA, 1 CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
00Opasyromas 1 0ch; IIOMAIb JI0Ka3aTelbCTBO popMyl, aHAIN3 opmy,
OOKOBOU U TIOJIHOMI MMOBEPXHOCTH PEHICHHUE TEKCTOBBIX KOJIMYCCTBCHHBIX U

9 Y ceuSHHBIH KOHYC: 06pasyroIIie 1 Ka4eCTBEHHBIX 33]1a4, BHITIOJHEHNE 33JaHUH 110
M BBICOTA; OCHOBAHHS U GOKOBas pasrpaHUYEHHIO MIOHITHH, CAaMOCTOSITEITbHAS
TIOBEPXHOCTH paboTa ¢ yaeOHUKOM, CUCTeMaTU3alus y4eOHOTO

10 V306pakeHne KOHyca Ha 1 MaTepuala, CIylllaHue W aHAJIN3 BBICTYIUICHUH
miockoctu. Pa3Béprka koHyca. CBOMX TOBAPHIIEH;

CedeHust KOHyca (IIOCKOCTBIO, - IPOEKTHPOBATH CUTYAllUU M COOBITHS,
apauIeIbHOI OCHOBAHHIO, U pa3BUBAIONIIE YMOITMOHAIBHO-IIEHHOCTHYIO cepy
IJIOCKOCTBIO, IPOXOSAIIEH Yepes 00yHarorerocs

BEPIINHY)

11 KomOunarmus Ten BpamieHus u 1
MHOTOTPaHHUKOB

12 MHororpaHHuK, OTIMCAHHBIN 1
okoJio chepsl; cepa, BucaHHAS
B MHOTOT'PAaHHHK HJIH B TEJIO
BpaIeHus

Paszoen «O6bEMBI TEI» 5 vacos

13 [Tonsatue 06 00bEMe. OCHOBHBIC 1 - YCTaHABJIUBATh JIOBEPUTEIHHBIC OTHOIICHHUS
CBOWMCTBA 0OBEMOB TeI MEX]y YIUTEIEeM U 00yJaroIuMucs,

14 O0bEM LIMIAMH]IPA, KOHYCA 1 CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSTHIO

15 O0bEM 1mapa u mIomaab chepsl 1 y4aluMHUCs TpeOOBaHUM U TPOCHO yUUTENs;

16 IToioOHBbIE TENa B IPOCTPAHCTBE. 1 - IPUBIIEKATH BHUMAHUE 00YJaronXCs K
COOTHOIIIEHHS MEXKITY o0cyxaemMoii Ha ypoke HH(pOopMaIuH,
IUIOIIAASAMH [IOBEPXHOCTEM, AKTHUBU3AIMH [T03HABATEIIBHOM JICSTEILHOCTH
00bEéMaMu TI0TIOOHBIX Tl oOyuarouxcs;

17 KonTtponsHas pabota o Temam 1 - NOOYKIaTh 00yUaroIUXCs COOMI0JATh Ha YPOKE
"Tena Bpa]_ueHH;[" u "O6BeMBbI IIPUHITAIIBI yqe6H0171 JUCHUIIJINHBI U
Ten" CaMOOpPTaHU3allUY; IPUBIIEKATh BHUMaHUE

oOyyaromuxcs K HEHHOCTHOMY acleKTy N3y4aeMbIX
Ha YpOKE SBJICHUH, OHATUH, IPUEMOB;
- IPUMEHSATHh HAa YPOKE HHTEPAKTUBHBIE (DOPMBI
paboThl, CTUMYIIUPYIOIINE TO3HABATEIBHYIO
MOTHUBAIMIO 00YUJaIOMINXCS;

Paszoen «Bextopsl 1 koopauHaThl B mpocTpancTBe» 10 vacos

18 BekTop Ha mIockocTy U B 1 - YCTaHaBIUBATh JOBEPUTEIIbHBIE OTHOIIICHHS
IPOCTPAHCTBE MEX]y YIUTEIEeM U 00yJaromuMucs,

19 CrnosxeHue U BBIYUTaHUE 1 CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCHPUSATHIO

BEKTOPOB

y4JaiuMucs TpeOoBaHUN M MPOCHO yUUTEII;




20 YMHOKEHNE BEKTOpa Ha YHUCIIO 1 - IPUBJIEKAaTh BHUMaHKHE 00yJaromuxcs K

21 Pa3noxxenue Bekropa 1o Tpém 1 o0cyx1aemMoii Ha ypoke uH(popmaru,
HEKOMILTAHAPHBIM BEKTOPAM. aKTUBU3AIMH [T03HABATEIBHOM ESATEILHOCTH
[IpaBuio napamienenunena oOyyaromuxcs;

22 Pemienue 3a1a4, CBS3aHHBIX C 1 |- noOyxiaTe 00yJaromuxcs co0II01aTh Ha YPOKe
IIPUMEHEHHUEM IIPAaBUJI JECHCTBUN C NPUHIUIB] Y9eOHOH TUCIHIINHEI U
BEKTOPaMH CaMOOPTaHN3allMH; IPUBIICKATh BHUMAHUE

23 [IpsiMmoyrosbHas cucrema 1 oOyyaromuxcs K IEHHOCTHOMY aCleKTy N3y9aeMbIX
KOOPJIMHAT B MPOCTPAHCTBE. Ha YPOKE ABJICHUH, IIOHATUH, IPUEMOB;
Koopaunatsl BEKTOpA. - peaIn30BBIBATh BOCIIUTATEIIFHBIE BOSMOYKHOCTH B
[Ipocreimme 3anaun B Pa3IUYHbBIX BUJIAX JESITEIbHOCTH 00Y4arOIUXCsl CO
KOOPJMHATAX CJIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOJIBI U

24 Vron Mex1y BEKTOPaMH. 1 JI0Ka3aTeNnbecTBO (hopMyJl, aHAIIU3 POPMYIL,
CkansipHO€ MTPOU3BEICHNE pelIeHne TeKCTOBBIX KOJMYEeCTBEHHBIX U
BEKTOPOB Ka4eCTBEHHBIX 33]1a4, BHITIOJHEHNE 33JaHUH 110

25 BEIUHCIICHHE YITIOB MEXKITY 1 pasrpaHUYEHHIO MIOHITHH, CAMOCTOSITEIIbHAS
IPAMBIMH ¥ TIOCKOCTSAMH paboTta ¢ yueOHUKOM, CHCTeMaTU3alus y4eOHOTO

26 KOOpAHHATHO-BEKTOPHBIIl METO 1 MaTepuaa, CIyllaHhue U aHAJTU3 BBICTYIUICHHH
MPY PEIICHUH T€OMETPUUECKUX CBOMX TOBApPHILCH;
3a1au - IPOEKTHPOBATH CUTYallUH U COOBITHS,

27 KoHTponbHast paGoTa 10 TeMe 1 pa3BUBAIOIIIE YMOIIMOHAIBHO-IIEHHOCTHYIO cepy
"BekTopsl 1 KOOPAWHATHI B 00yJaromerocs
MIPOCTPAHCTBE"

Pasoen «IloBropenne, 00001IeHNE U cCCTeMaTH3alus 3HAaHUH» 7 uacos

28 [ToBTOpEeHME, 0600IIEHNE U 1 - MTHUITUUPOBATH U TOJIICPIKUBATH
cucTeMaTH3alus 3HaHUM. UCCIIEI0BATENbCKYIO AEATEIBHOCTh 00yUJaroIuXcs
OcHoBHBIE (UTYpBI, (aKTHI, B PAMKax peaau3alii UMU UHIUBUYaIbHBIX U
TEOpEMBI Kypca IUIAHUMETPUN IPYIIIOBBIX UCCIIE0BATENBCKUX TPOEKTOB;

29 [ToBTOpEeHuE, 0600IICHNE 1 1 - peaJIn30BbIBaTh BOCIUTATEIbHBIE BOBMOKHOCTH B
cucTeMaTH3alus 3HaHUM. pa3IMYHBIX BUJAX JIEATEIBHOCTH O0YJaIOLINXCSI CO
OcHoBHBIE (HUTYPBI, (PAKTHI, CJIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOJIBbI U
TEOpeMbI Kypca IUIAHUMETPUN JI0Ka3aTe’abCcTBO (GOPMyYI, aHAIU3 POPMYII,

30 [ToBTOpEHUE, 0000IICHNE U 1 peleHre TEKCTOBBIX KOJUYECTBEHHBIX U
cucTeMaTH3alys 3HaHUi. 3agaun Ka4eCTBEHHBIX 33J1ay, BHIIIOJHEHNE 33JaHUH 110
IUTAHUMETPUH U METOJBI X pasrpaHMUYCHUIO IOHATUH, CAMOCTOSITEIbHAS
peleHus paboTa ¢ yueOHUKOM, CUCTEMaTU3alusl yueOHOT O

31 [TosTOpenue, 0600IIEHNE U 1 MaTepuaa, ClIylllaHUue U aHaJIu3 BhICTYIUICHU
cHCTeMaTu3alus 3HaHui. 3agaun CBOMX TOBapHIIIEH,

[UIAHUMETPUHU U METOBI HX - IPOEKTHPOBATh CUTYaLlUH U COOBITHS,
peleHus pa3BUBAIOIINE SMOIMOHAIBHO-LIEHHOCTHYIO cepy

32 [ToBTOpEHME, 000OIICHNE 1 1 oOyyarorierocs
cucTeMaTH3alys 3HaHUM.
OcHoBHBIE (UTYpBI, (aKTHI,
TEOpEMBI Kypca CTepEOMETPUU

33 HTorosast KOHTpoJbHAs paboTa 1

34 IToBTOpEeHue, o0oOIIEeHNE U 1
crucTeMaTH3alMs 3HaHUM
OBHIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

[IpencraBnenne JaHHBIX ¢ TIOMOUIBIO TAONMUIl U muarpamMM. CpemHee apupMeTndeckoe,
MeJuaHa, HauOosblllee M HaUMEHblllee 3HAYEHUs, pa3Max, AUCIEePCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble SKCIEPUMEHTHI (ONBITHI) U CIy4aiiHble COOBITHUS. DIeMEHTapHble COOBITUS
(ucxonpl). BeposdtHOCTh ciydailHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOATHOCTH COOBITHI.
CnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.

Omneparuu Ha COOBITHSAMU: TIEpeceueHne, 00beTMHEHNE, TTPOTUBOIIOIOKHBIE COOBITHSL.
Juarpammsl Ditniepa. @opmyna CI0KEHHS BEPOSITHOCTEH.

VYcnoBHas ~ BEpOSATHOCTb.  YMHOMKEHHME  BEpoOsATHOCTEH. JlepeBo  ciay4allHOTO
skcriepuMenTa. Dopmyrna mosHOM BeposiTHOCTH. HezaBucruMbie COOBITHSI.

KombOunaropnoe mnpaBuimo ymHOkeHus. IlepecranoBku u  ¢dakropuan. Ywucio
couerannii. TpeyronpHuK [lackamns. @opmyna Ounoma HeroToHa.

bunapHpIii ciiydyaliHBIH OMBIT (WCHBITAaHWE), ycleX | Heydada. HeszaBucumblie
ucneiTanug. Cepusi HE3aBUCHUMBIX HCHBITAaHUN 10 mepBoro ycmexa. Cepusi HE3aBUCUMBIX
ucnbiTaHui beprym.

Cnyualinas BenuuuHa. PacrnpeneneHue BeposiTHOCTEW. Jlmarpamma pacnpenesneHus.
[Ipumeps! pactpenenieHuid, B TOM 4YHCIie, TeOMETPHUECKOe U OMHOMHAIIBHOE.

11 KIJACC

UucnoBble XapaKTEpUCTUKHU CIIy4alHBIX BEJIWYMH: MATEeMaTUYECKOE OXKHUAaHUE,
JUCTIEPCHS U CTaHJAPTHOE OTKJIOHEHHE. [IpruMepsl MpUMEHEHUsI MaTEMAaTUUYECKOTO OKHUIaHUs, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJIHEBHOM >KM3HM. MareMaTHuecKoe OXKHJIaHWEe OWMHApHOU
ClIy4ailHOM  BeNWYMHBL. MareMaTH4ecKoe OXUJAHUE CYMMbl  CIIy4ailHbIX  BEJIMYUH.
MareMaTtnueckoe 0KUIAHUE U TUCIIEPCUS TEOMETPUUECKOTO U OMHOMHAIBHOTO PacTpe/ICIICHUH.

3akoH OOJIBIIUX YUCEIN U €TO POJib B HayKe, MpHUpoe U obiiecTBe. BoiOopouHblil MeTo
HUCCIe0BaHUM.

[Ipumepsl HENPEPBIBHBIX CIIy4aliHbIX BeMYMH. [IOHATHE O TUIOTHOCTHU paclpeneiaeHus.
3ajgauu, TpPUBOJALIIME K HOpMajlbHOMY pachpezaeneHuto. IloHstne o0 HOpMallbHOM
pacnpeneneHuH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



YuTtaTh U CTPOUTH TAOJIHUIBI U IUATPAMMBI.

OnepupoBaTh TOHATHSAMH: CpeAHEE apu(MeTHUecKoe, MenuaHa, HauOoJbIIee,
HauMEHbIIEE 3HAUEHUE, pa3Max MAacCHUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh NOHSTUAMMU: CIy4allHBIM 3KCIIEPUMEHT (OMBIT) U ClIydailHOE COOBITHE,
3JIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBINA MCXOJ]) CIYy4ailHOro OIbITa; HAXOJAUTh BEPOSITHOCTH B
OTIBITaX C PAaBHOBO3MOXKHBIMU CITyJailHBIMH COOBITHUSIMHU, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIY9alHBIX IKCIIEPUMEHTAX.

Haxomute u ¢opmynmupoBath cOOBITHSA: TepeceueHre Hu OObEAMHEHUE JIaHHBIX
COOBITHH, COOBITHE, MPOTHUBONOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BAaTHCS aUArpamMmamu
Diinepa 1 GOpMYIION CIIOKEHUSI BEPOSITHOCTEHN TIPH PEIICHUH 3a]1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOJUTh
BEPOSITHOCTH C MMOMOUIBIO ITPABUJIa YMHOKEHHS, C TIOMOILBIO JIEpEBa CIYyYaliHOTO OMbITA.

[IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATHAMM: HUCIBITAHUE, HE3aBUCUMbIE MCIIBITAHUS, CEpUSl MCIBITAHUM,
ycrex U HeyJada; HaXOJIUTh BEPOSATHOCTH COOBITUN B CEpPUM HE3aBUCHUMBIX HCIIBITAHUNA [0
MIEPBOTO yclexa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM HcnbITaHui beprysu.

OnepupoBaTh NOHATHUSMHU: CllyyailHasi BEIWMYMHA, paCHpelesIeHue BEpPOSITHOCTEMH,
Jyarpamma pacrpeieleHus.

11 KIJACC

CpaBHUBaATh BEPOSTHOCTU 3HAYCHUH CITy4ailHOW BEJIMYMHBI 1O PACIPEICICHUIO WIIN C
MTOMOIIBIO TUarpaMM.

OnepupoBaTh MOHATHEM MAaTEMAaTHUYECKOTO OXHJAHUS; MPUBOIAUTH HPHUMEPHI, Kak
MIPUMEHSIETCST MaTeMaTHYeCKOe OXKUIAHHWE CIy4ailHON BEJIMYMHBI HaXOJUTh MaTeMaTH4eCcKOe
OKUJaHHE 10 TaHHOMY pacIpeeiIeHHUIO.

Nmerts npencraBieHue o 3aKkoHe OOJIBIINX YHCET.

Nwmerts npencTaBieHne 0 HOPMaJIbLHOM paclpeie/iCHUH.

ITPOBEPJEMBbBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI
OCHOBHOMU OBPA3OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon .
HpoBepsieMoro HpOBepﬂﬁMbIe npeAMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro o01mero oopa3oBaHus
6 Teopust BeposTHOCTEH U CTAaTUCTUKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUArPAMMBbI
OnepupoBaTh MOHATHSIMH: CpelHee apupMeTHUeCKOoe, MeIHaHa,
6.2 HauOoJblllee, HAaUMEHbIIEe 3HAUEHHE, pa3MaX MacCHUBa YHCIOBBIX

JaHHBIX

OnepupoBaTh HOHATHAMM: CIyYalHBIH SKCIIEPUMEHT (OIBIT) U
6.3 cilyyaifHoe coObITHE, PIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIA HCXOJ)
CIIy4allHOTO  OIIbITA;  HAXOJUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOKHBIMU CITyYalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBAThH




BEPOATHOCTH COOBITHI B M3YYEHHBIX CIyYalHbIX YKCIIEPUMEHTAX
Haxomute u  ¢dopMynupoBaTth COOBITHS: TIepecedeHue U
6.4 o0beIMHeHNE JTAaHHBIX COOBITHIA, COOBITHE, MPOTHBOIOIOKHOE TaHHOMY
COOBITHIO; TIOJIB30BATHCS AUarpaMMamu Jitiepa u HopMynol CIoKEeHUs
BEPOSITHOCTEN MPH PELIEHUHU 3a]1a4
OnepupoBaTh NOHATUSAMU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOJUTh BEPOSITHOCTH C MOMOIIBIO MpaBuila YMHOKEHHUS, C
IIOMOIIBIO JEpEeBa CIy4alHOIO OIIbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS NIPU PELICHUN
' 3a1a4
OnepupoBaTh NOHATUSMU: UCIIBITAHNUE, HE3aBUCUMBbIE UCTIBITAHUS,
6.7 cepus UCHBITaHUH, yclex u Hey/aa; HaXOAUTL BEPOSTHOCTH coObITUH B
CEepUM HE3aBUCUMBIX HWCIBITAHUNA JI0 TEpPBOrO ycIexa, HaxoJIUTh
BEPOSITHOCTH COOBITHI B cepuu HcnbITaHui bepryim
6.8 OHeprpOBaTI) MOHATHAMM: CllydaliHasi BEJIMYMHA, PACIIpe/eeHHe
BEpOSITHOCTEH, TMarpaMmma pacipe/ieeHus
11 KJIACC
Kon .
HpoBepsieMoro l'IpOBepijue npeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOATHOCTH 3HAYECHHM CIIy4allHOW BEJIIMYMUHBI 10
pacIpeseNeHuIO WK C IIOMOIIBIO JUarpaMm
OnepupoBaThb MOHSATUEM MaTeMaTH4ECKOTrO 0>KHJIaHUS,
59 NPUBOJMTL  [PUMEPEL  TOrO, KaK [PUMEHACTCA — MaTeMaTH4ecKoe
0’KMJIaHUE CITy4alHON BEIWYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OKUJAHUE
110 IAHHOMY pacIpeaeseHUI0
5.3 HMeTh npeacTaBiaeHue o0 3aKOHE OOJIBIITNX YUCE
5.4 HMeTh npeacTaBiaeHue O HOPMAJIBHOM pacipeieeHun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA

6 Teopust BEposSITHOCTEW U CTaTHCTUKA

[IpencraBinenne AaHHBIX C TOMOINBIO Tabmui u auarpamm. CpeaHee
6.1 apudmernueckoe, MeauaHa, HawOoOJbIIee W HAWMMCHBIIEEC 3HAYCHUS, pa3Max,
JCTICPCUS U CTAHJIAPTHOE OTKIOHCHNE YHCIIOBBIX HA0OPOB

CrydaiiHbple SKCIIEPUMEHTHI (OTIBITHI) U CIydaifHble COOBITHS. DIIEMEHTapHbIE
cobbITus (McxoAdbl). BeposTHOCTh ciydaitHOTO cOOBITHS. BIM30CTh 4YacTOTHI U
6.2 BEPOSITHOCTH cOOBITUH. CiydaifHble OMBITHl C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObiTusiIMU.  BeposiTHOcTH  cOOBITMH B ONBITaX C  PaBHOBO3MOXKHBIMU
AJIEeMEHTAPHBIMH COOBITUSIMU

Omneparuu HaJ, COOBITUSMU: TIepecedeHue, O0bEIMHEHUE, TTPOTUBOIIOJIOKHBIE

6.3 . o
coObITus. Iunarpammsl Diinepa. @opmyiia CI0XKEHHs] BEPOSTHOCTEN

6.4 VYcnoBHas BEPOSTHOCTb. YMHOXKEHHE BEPOATHOCTEH. [lepeBo ciydailHOTO
skcriepuMenTa. Dopmyrna mosHOM BeposiTHOCTH. HezaBucrumbie cCoOOBITHS

65 KomOunatopHoe npasuno ymHoxenus. [lepecranoBku u ¢akropuan. Hucno

couetanuil. Tpeyroapauk Ilackans. @opmysna Ounoma HeroToHa

bunapHblil ciyyaiiHbll ONBIT (MCHIBITAHUE), YCIIeX U Heynada. HezaBucumbie
6.6 ucnbiTanua. Cepus HE3aBHUCUMBIX UCHBITAaHUN 10 mepBoro ycmexa. Cepusd
HE3aBUCUMBIX UCIIBITaHUN bepHyiun

Cnyvaiinas  BenuuuHa. Pacnpenenenue  BeposTHocteil.  [uarpamma

6.7 pacnpenenenusi. Ilpumepsl pacnpeneneHuil, B TOM 4YHCIIE TE€OMETPUYECKOE W
OMHOMHUAIbHOE
11 KJIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
YucnoBele  XapaKTEpUCTHUKU  CIy4alHBIX BEJIWYUH: MaTeMaTU4YeCcKOe
OXKUJAaHHWe, AUCIIepCHs W CTaHIapTHOE OTKIOHeHHe. IIpuMepsl NpuUMEeHEHHs
51 MaTeMaTH4eCKOr0 O0XHUAAaHHSA, B TOM YHKCJIE B 3a/a4aX W3 MOBCEJAHEBHON KU3HU.
' Matematuueckoe OXUIaHHE OMHAPHOW cioydailHOW BenuM4MHBL. MaTemaTHueckoe
O’KUJAHHE CYMMBI CIIyYalHBIX BEJIMYUH. MaTreMaTuyeckoe 0KUJaHUE U JUCTIePCHUst
reOMETPHUECKOTr0 U OMHOMHAIILHOTO pacipeesieHui
59 3akoH OOJNBIIMX YHCET W €ro poJib B HayKe, HpHUpoJe U OOIIecTBeE.
' Br160pouHBIif MeTO 1 MCCIIeOBaHUN
[Ipumepbl HEMpephIBHBIX CIYYaHBIX BenWYHWH. [lOHSATHE O MJIOTHOCTH
5.3 pacnpeneneHus. 3a1a4yn, MIPUBOAAIIME K HOpMaJIbHOMY pacrpenenenuto. [Toustue o
HOPMaJIbHOM pachpeesieHuu




TemaTuyeckoe IIIAHUPOBAHUE

10 kuace
(1 gac * 34 nenenu = 34 yacoB)
Ne Tema Kou-Bo JesiTeIbHOCTH YUUTEJISI C YUeTOM padoueii
n/n 4acoB NpOrpaMMbl BOCIIUTAHUSA
Paszoen «IlpencraBneHyie JaHHBIX U ONKcaTeabHas CTaTUCTUKa» 4 waca

1 [IpencraBnenue JaHHBIX C 1 - YCTaHABIIMBATh IOBEPUTEIHHBIC OTHOICHUS
MTOMOIIIBIO TAaOJIHII U TMarpamMm MEX]y YIUTEIEeM U 00yJaroIuMucs,

2 Cpennee apudmeTrueckoe, 1 CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSATHIO
MeraHa, HauOoJbIlee U yyYaluMucs TpeOoBaHUN U IPOCHO yUUTENs;
HaMMEHbIIIee 3HAaYCHNUs, pa3Max, - IPUBJIEKaTh BHUMAaHHUE 00yUarouXcs K
JTUCIIEPCHS], CTAHAAPTHOE o0cyxaeMoil Ha ypoke HH(pOpMaIHH,
OTKJIOHEHHE YUCJIOBBIX HA0OPOB AKTUBU3AIMH [T03HABATEIbHON AESITEIbHOCTU

3 Cpennee apupmeTrueckoe, 1 00yJaromuxcs;

MeanaHa, HanOoJbIee u - MOOYXIaTh 00yJaroNIuXcsi COOMI0aTh HA YPOKe
HanMEHbIIIee 3HAUCHUA, pa3Max, IPMHIKIEI y9€OHOM NUCIUILINHBL K

JHCTIepCHsi, CTAHIapTHOE CaMOOPTaHU3alluY; IPUBJIEKATh BHUMaHUE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB oOyuaronuxcs K IeHHOCTHOMY acleKTy U3y4aeMbIX

4 Cpennee apudmernueckoe, 1 Ha ypOKe SIBJICHHM, IOHATU, TPUEMOB;

MEIuaHa, HanoOoablllee U - IPUMCHATH Ha YPOKE HHTCPAKTHUBHBIC q)OpMI)I
HauMEHbIICE 3HAYEHUS, pa3Max, paboThl, CTUMYJIMPYIOIINE TO3HABATEIHHYIO
JUCIEPCHs, CTAHIAPTHOE MOTHBAIIUIO 00yJaOIMXCH;
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Pa3zoen «CnydaiiHple ONBITHL M CITy4aiiHble COOBITHUS, ONBITH C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
ncxomamu» 3 uaca

5 Crny4aifHble SKCTIEpUMEHTHI 1 - OPraHU30BBIBATH MIE(CTBO IPYAUPOBAHHBIX
(OTIBITHI) U CITy4altHBIE COOBITHSI. 00ydJaronuxcsi HaJl X HEYCIICBAIOIUMHU
DneMeHTapHbIe COOBITHS OJ/IHOKJIACCHMKaMH, Jlatoliee 00yJaromumMes
(1cxopl) COIIMAJILHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA U

6 BeposiTHOCTB ciiydaitHOTO 1 B3aUMHOI TIOMOLIY;
coObITHs. BeposiTHOCTH cOOBITHI - HHULMUPOBATH U MOJIEPKUBATh
B OIBITAX C PABHOBO3MOYKHBIMU UCCJIEIOBATENIbCKYIO AEATEIbHOCTh 00Y4aIOIINXCs
AJIEMEHTAPHBIMU COOBITUSIMHU B paMKax peaju3aliyi UMW UHAUBUIYaJIbHBIX U

7 BeposTHOoCTh ciiyuaitHOTO 1 TPYIIIOBBIX UCCIEI0BATENbCKIX IPOEKTOB;
coObITus. [IpakTuueckas pabota

Pa3zoen «Oneparun Haj COOBITUSIMU, CII0KEHUE BEPOSITHOCTEN» 3 yaca

8 Onepanuu HaZ COOBITUSAMMU: 1 - peayn30BHIBATh BOCIIUTATEIbHBIE BO3MOXKHOCTHU B
nepeceyeHue, 00beTMHEHHE pa3IMYHBIX BUJAX AEATEILHOCTH 00YyUYaIOLIUXCS CO
COOBITHIA, TPOTUBOMOJIOKHBIE CJIOBECHOH (3HAKOBOM) OCHOBOIA: BHIBOJIBI U
coObITHs. [lnarpammsl Ditnepa JI0Ka3aTe’abCcTBO (GOpMyI, aHAIU3 POPMYII,

9 Omnepauuu HajJ COOBITUSIMMU: 1 pelIeHre TEKCTOBBIX KOJMYECTBEHHBIX U
nepeceueHue, 00beIMHEHNE Ka4eCTBEHHBIX 33J1ay, BHIIIOJHEHNE 33aHUH 110
COOBITHH, TPOTUBOMOJIOKHbIE pasrpaHMUYCHMIO MMOHATUH, CAMOCTOSITEIbHAS
coObITHs. [Inarpammsl Ditnepa paboTa ¢ yueOHUKOM, CUCTeMaTU3alusl yueOHOTO

10 dopmyna cIoKeHUs 1 MaTepuana, CayllaHue U aHaJIU3 BBICTYIIJICHUM

BEPOSITHOCTEN

CBOMX TOBApUIIICH;

- IPOCKTUPOBATh CUTYallUU U COOBITHS,
Pa3BUBAIOIIME IMOIMOHAIBHO-IIEHHOCTHYIO chepy
oOyuarormerocs

Paszoen «YciioBHast BEpOSITHOCTh, JIEPEBO CIyYallHOTO OIbITA, (POPMYIIa MOJHON BEPOSTHOCTH U
HE3aBUCUMOCTE COOBITHI» 6 uacoe




11 YcnoBHast BEpOSTHOCTb. 1 - YCTaHABIUBATh JOBEPUTEIILHBIC OTHOIICHUS
YMHOXKEHUE BEPOSITHOCTEH. MEX]y YIUTEIEeM U 00yJaroIuMucs,
JlepeBo cirydaiiHOTO CHOCOOCTBYIOIIMX MIO3UTUBHOMY BOCTIPUSITHIO
9KCIEPUMEHTA y4JaruMucs TpeOoBaHUN U IPOCKO yUUTEII;
12 VYcii0BHas BEPOATHOCTb. 1 - IPUBJIEKAaTh BHUMaHKHE 00yJaromuxcs K
YMHOXKEHUE BEPOSITHOCTEH. o0cyx1aemMoii Ha ypoke uH(popmaru,
JlepeBo CirydaiiHOTO AKTHBU3ALMH [I03HABATEIbHOM E€ATEIbHOCTH
IKCIIEPUMEHTA 00yJaronuxcs;
13 dopmyrna MoIHONW BEPOATHOCTH 1 - 0OYXJ1aTh OOyyaroLuMXcs coOI0aTh Ha YPOKE
14 dopmyia MoJHOM BEPOATHOCTH 1 IPUHIHKIIBI y9€OHOM AUCIUILIMHE K
15 d)opMyJIa MOJIHOU BEPOSITHOCTH. 1 CaMOOpTraHn3alH, IPHUBJICKaTh BHUMAaHHUEC
HezaBucumbie COOBITHS O6yanOHIHXC$I K ICHHOCTHOMY aCIICKTY U3Yy4YacMbIX
16 KonTponsHas paboTa 1 Ha YpOKE SIBJICHUU, TIOHIATHI, TPUEMOB;
Pa3zoen «dnemenTsl KOMOMHATOPUKU» 4 yaca
17 KomMO6unaTopHoe npasuiio 1 - IPUMEHSATH Ha YPOKE UHTEPAKTUBHBIE (POPMBI
YMHOKCHUS paboThI, CTUMYITHPYIOIIHE TO3HABATEIHHYIO
18 [lepectanoBKM U (hakTOpHaT 1 MOTHBAIIMIO 00yJarOIINXCs;
19 Uucno coueranuit 1 - OPraHU30BBIBATH MIE(CTBO IPYAUPOBAHHBIX
20 Tpeyronpauk [ackans. @opmyna 1 oOyyaromuxcs HaJl UX HEYCIEBAOIUMHU
ounoMa HerotoHa OJ/IHOKJIAaCCHUKaMH, Jjatoliee 00yJaromumes
COIMAITEHO 3HAYUMBIA OTIBIT COTPYAHHYSCTBA U
B3aMMHOM ITOMOIITH;
Pa3zoen «Cepun nocienoBaTeIbHBIX UCTIBITAHUNY» 3 uaca
21 bunapHbBIN CcTydaitHBIN OTBIT 1 - MTHUITUUPOBATH U TOJIICPIKUBATH
(ucnpITaHKE), yCIIeX U HEyaava. HCCJIEI0OBATENIbCKYIO ICITEIbHOCTD 00yJaronuXCst
HezaBucumpblie ucnsitanus. Cepus B paMKax peajiu3aliyd UMW UHAUBUYaIbHBIX U
HE3aBHCHUMBIX UCIIBITAHUN 10 TPYNIIOBBIX UCCIEI0BATENBCKUX IPOEKTOB;
MIEpPBOro ycrexa - peayin30BbIBAaTh BOCIIUTATEIbHBIE BO3MOXKHOCTH B
22 Cepust HE3aBUCUMBIX HCTIBITAHUH 1 pa3IMYHbIX BUJAX ACSITEILHOCTH 00YyUaOIIUXCS CO
bepnynnu CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI U
23 Cepust HE3aBUCHUMBIX HUCTIBITAHHM. 1 JI0Ka3aTeNIbcTBO GopMyJ, aHAIH3 (popmy,
[IpakTnueckas pabota c pellieHre TEKCTOBBIX KOJTUYECTBEHHBIX U
UCIIOJIb30BAHUEM DIICKTPOHHBIX KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHH 110
TabIuI pa3rpaHUyYeHHIO TIOHATUH, CAMOCTOSTEIbHAs
paboTa ¢ yueOHIKOM, cucTeMaTu3alus y4eOHOTO
MaTepuaia, CIylIaHue U aHAIU3 BBICTYIIICHHH
CBOUX TOBapUIIEH;

- IPOEKTUPOBATH CUTYAIlUU U COOBITHUS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IICHHOCTHYIO chepy
oOyuaromierocs

Pa3zden «CnydaiiHple BETHUUHBI U paclipeieNieHus» 6 uacos
24 CnyyaitHas BenMyuHa 1 - yCTaHaBIUBATh JOBEPUTEIIbHBIE OTHOIIICHHS
25 Pacnipenenenuie BeposITHOCTEN. 1 MEXIy YIUTETIEM U 00yJaroIIuMHICS,
Jlnarpamma pacnpeneneHus CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIPUSTUIO
26 CymMma 1 npousBeieHHE 1 y4aiuMmucs Tpe0oBaHUN U IPOCKO yUUTE;
CIyYalHBIX BEUYUH - IPUBJIEKaTh BHUMAaHHUE 00YyUJaIOIUXCs K
27 CyMMa ¥ pOU3BEICHHE 1 o0cyx1aemMoii Ha ypoke uH(popmaru,
C J'[yqaf/’[H],Ix BEJIUYUH AKTHUBU3AIllNU IIO3HaBaT eJIbHOU JCATCIIbHOCTHU
28 [Ipumepsl pacnipeneneHuii, B ToM 1 o0yHaromuxcs;
YHCIIe FeOMETPUUECKOE U - MOOYXJIaTh OOyUaIoUIUXCsl COOMI0ATh HAa YpOKe
OMHOMHAIBLHOE IMPUHIIUIIBI yqe6H0171 AUCLHUIIIINHBI 1
29 IIpuMepsl PacIpeCIeHHU, B TOM 1 CaMOOpPTaHU3allU1; IPUBIIEKATh BHUMaHUE




YHCIIe TEOMETPUUYECKOE U
OMHOMHUAJIBHOE

00yJaronuxcs K ICHHOCTHOMY aCIeKTY H3y4aeMBbIX
Ha YpOKE SIBJICHUU, IOHATHI, TPUEMOB;

Paszoen «IloBTopenue, 06001IeHIE, CUCTEMATH3aIMsI 3HAHUNY» 5 uacos

30

[ToBTOpEHue, 0600MICHNE U
CHUCTEMaTU3alKs] 3HAHUIN

1

31

[ToBTOpenue, o6odIIEHNE U
CHUCTEMaTU3alusl 3HAHUIN

32

[ToBTOpenue, 06o0IIEHNE U
CHUCTEMaTU3alusl 3HAHUIN

33

Wrorosas koHTpoJsibHas paboTa

34

[ToBTOpenue, o6odIIEHNE U
CHUCTEMaTH3allnsl 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34

- IPUMEHSTH Ha YPOKE UHTEPAKTUBHBIE (POPMBI
paboThI, CTUMYIIUPYIOIINE TO3HABATEIBHYIO
MOTHBAIIMIO 00yJarOIINUXCS;

- OpraHM30BBIBATH MIE(CTBO APYAUPOBAHHBIX
oOyuaroluxcs HaJl UX HEYCIEBaIOUIUMU
OJTHOKJIACCHUKAMH, JIatoliee 00yJaromumcst
COLIMAIBHO 3HAYMMBII OTIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MHUIIMAPOBATH | TIOJICPKUBAThH
UCCIIEIOBATENBCKYIO ACATEIBHOCTh 00yJaromuXcs
B PaMKax peajn3alliii UMU HHIHBHYyTbHBIX U
TPYIOBBIX UCCIIEIOBATENBCKUAX MTPOEKTOB;

11 kiaacce

(1 gac * 34 menenu = 34 yacoB)

Ne
n/n

Tema

Koa-
BO
4acoB

JesiTeIbHOCTL YYUTEJISI C Y4eTOM padoyeit
nporpaMmbl BOCIIMTAHUSA

R

- YCTaHABIIMBATh JIOBEPUTEIHLHBIC OTHOIICHUS
MEXy YIUTEIeM U 00yJaroIuMucs,
CIOCOOCTBYIONIMX MTO3UTUBHOMY BOCHIPHUSTHIO
yYalyuMHucs TpeOOBaHUN U MTPOCHO YUUTETIS;

- IPUBJIEKAaTh BHUMaHKUE 00yJIarOIIuXcs K
00cyxaaemMoil Ha ypoke HHbOpMaIHH,
AKTUBU3AIUH [T03HABATEIIBHOM JIESTETLHOCTH
00yJaronuxcs;

- MoOyXKIaTh 00yJaronuxcst COOM0aTh Ha YPOKe
NPUHIUIB Y9eOHOH TUCIMILIHHBI 1
CaMOOpTaHU3alluH; IPUBIICKATH BHUMaHUE
oOyJaromuxcs K IEHHOCTHOMY acleKTy N3y4aeMbIX
Ha YPOKE SIBJICHUH, TOHATUH, TPUEMOB;

- IPUMEHSTh Ha YPOKE HHTEPAKTUBHBIC (DOPMBI
paboThl, CTUMYJIUPYIOIIUE TI03HABATEIILHYIO
MOTHBAIUIO 00YYAIOIINXCS;

- OpraHU30BBIBATH 1IE(HCTBO IPYIAUPOBAHHBIX
00yJaroIuXxcs HaJl UX HEYCIIEBAOIUMHU
O/IHOKJIACCHUKAaMH, JJAloIIee 00yJaromumMes
COIMAJIHO 3HAYMMBIA OTIBIT COTPYAHHYECTBA U
B3aMMHOM TIOMOIIIH;

- HHUILIMUPOBATH U MOJIEPKUBATh
HCCIIEIOBATENbCKYIO AEATEIbHOCTh 00YJaIOIINXCSI
B paMKax pealu3aliyd UMW UHAUBUIYaTbHBIX U
TPYIIIOBBIX UCCIEI0BATEIHCKUX MTPOCKTOB;

Paszoen «MatemaTnueckoe 0XKMJIaHUEe CITydaiiHOW Beln4nHb» 4 yaca

[Tpumeps! npUMeHEHUs
MaTEMaTHYECKOIO OKUJaHUS
(cTpaxoBaHue, JoTEpEs)

1

Marematnueckoe OXUJIaHUE

- peanu30BbIBATH BOCIIUTATEIbHBIE BOSMOXKHOCTH B
Pa3IMYHBIX BUAAX JESITEIBHOCTH 00y4Jaromuxcs co
CJIOBECHO (3HAKOBOI) OCHOBOW: BHIBOJIBI U
JI0Ka3aTe’abcTBO GOpPMYI, aHATH3 POPMYII,




CYMMBI cnyqaﬁme BCINYNH

PCIICHNUEC TCKCTOBBIX KOJIMYCCTBCHHBIX U

3 MareMaTtudeckoe 0OXKUJaHNue 1 KaueCTBEHHBIX 3a/a4, BBITIOJTHEHNE 3aJaHHH 110
F€OMETPUUECKOTO U pa3rpaHUYEHUIO MOHATUM, CAMOCTOSITEIbHAS
OMHOMMAJIBHOTO pacrpeieeHui paboTa ¢ yueOHHKOM, CHCTeMaTH3alus y1eOHOTO

4 Marematudeckoe 0OXKUJaHNue 1 Marepuaiia, CIylllaHuE U aHAJIU3 BBICTYIUJICHUN
F€OMETPUUECKOTO U CBOUX TOBapHUILIEH;

OMHOMHUAIBHOTO PACIIPEICTICHHIMA - POEKTUPOBATH CUTYAIIUU U COOBITHUS,
Pa3BUBAIOIINE SMOLIMOHAIBLHO-IIEHHOCTHYIO chepy
oOyyJaronierocs

Pa3zoen «Jlucnepcus v CTaHAAPTHOE OTKIIOHEHHE CITy4ailHOM BEIMUUHBI» 4 uaca

5 Jlucniepcust U cTaHAAPTHOE 1 - YCTaHABJIUBATh JIOBEPUTEIHHBIC OTHOILICHUS
OTKJIOHCHHE MEXIy YUUTETIEM U 00YJaroIUMUCH,

6 Jlucniepcust M CTaHJapTHOE 1 CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSATHIO
OTKJIOHEHHE yYaluMHCs TPeOOBAHUN U MTPOCHO YUUTETIS;

7 Jlucniepcuu TeOMETPUIECKOTO U 1 - IPUBJIEKaTh BHUMaHHUE 00YJaIONIUXCS K
OMHOMHUAJIBHOTO paclpeaeIeHus o0cyxaeMoil Ha ypoke HH(pOpMaIHH,

8 [IpakTuueckas padoTa c 1 AKTHBU3ALMH ITI03HABATEIBHOM 1E€ATEIbHOCTH
HMCIIOJIb30BAaHUEM DJICKTPOHHBIX 00yJaromuxcs,

TaOIHI]

Paszoen «3akoH 60BIIUX YHCe» 3 yaca

9 3akoH OOJIBIINX YHCET. 1 - 0Oy 1aTh OOyJaroUMXxcs: coOII0AaTh Ha YpOKe
Br160pouHsIif MeTO T MPUHLMIBI Y4eOHOU TUCIUIUINHBI U
MCCIIETOBaHUI CaMOOpTaHU3aINH; MPUBJICKATh BHUMAHHE

10 3aKoH OOJIBIITUX YHCET. 1 oOyuaronuxcs K IeHHOCTHOMY acleKTY U3y4aeMbIX
Br16opounsIit MeTOT Ha YpOKE SIBJICHUU, TOHITHI, TPUEMOB;
HCCIIeIOBaHUMN - IPUMEHSATh Ha YPOKE UHTEPAKTUBHBIE (POPMBI

11 [TpakTrueckas padoTa c 1 paboTHI, CTUMYIUPYIOIIHE MTO3HABATEIHHYIO
MCIOJIb30BAHNUEM DJIEKTPOHHBIX MOTHBAIINIO 00yJarOINUXCs;

TabJIMIL

Pasoen «HenpepbiBHbIE CiTydaliHbIe BEJMUYHMHBI (pacipeesieHns)» 2 vaca

12 [Ipumeps! HeTpepbIBHBIX 1 - OpPraHu30BBIBATH E(CTBO 3PYAUPOBAHHBIX
CllydailHbIX BeTU4nuH. OyHKIUs oOyuaronuxcs HaJl UX HEYCIEBAIOUUMU
IJIOTHOCTH pacripe/iesieHusl. OJ/IHOKJIACCHUKaMH, JJatoliee 00yJaromumMes
PaBHOMepHOE pacripeneneHue u COILIMAJILHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA U
€ro CBOMCTBa B3aUMHOM TTOMOIIIH;

13 [Tpumeps! HeNTPEPBIBHBIX 1 - HHULMUPOBATH U MOJIEPKUBATh
CllydailHbIX BeTM4ruH. OyHKIUs UCCIIEIOBATENbCKYIO AEATEIbHOCTh 00YJaIOIINXCS
IJIOTHOCTH pacrlpe/iesieHusl. B paMKax pealu3aluyd UMW UHAUBUIYaTbHBIX U
PaBHOMepHOE pacripenenenue u TPYIIIOBBIX UCCIEI0BATENbCKIX TPOEKTOB;
€ro CBOMCTBa

Pazoen «HopmanbHoOe pactipeneneHue» 2 waca

14 3ajauu, NpUBOISAIINE K 1 - p€aIu30BbIBATh BOCIIUTATEIbHBIE BO3MOKHOCTH B
HOPMaJIbHOMY PACIIPEECICHHUIO. pa3IMYHBIX BUJAX ACATEILHOCTH 00YyUaAOLIUXCS CO
OyHKIMSA NIOTHOCTU U CBOWCTBA CJIOBECHOM (3HAKOBOI ) OCHOBOM: BBIBOJIBI U
HOPMAaJIbHOTO paclpeaesieHus J0Ka3aTeNnbCcTBO (hopMyn, aHau3 (GpopmyI,

15 [IpakTuyeckas pabora c 1 pEILIEHNE TEKCTOBBIX KOJNYECTBEHHBIX U

WCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUIL

KayeCTBEHHBIX 3a/1a4, BLIIIOJHEHNE 3aJaHU 110
pa3rpaHUYCHHIO TIOHSATUH, CAMOCTOSTETIHHAS
paboTa ¢ yueOHIKOM, CUCTEMATH3AIUs y4eOHOTO
MaTepuana, CIylIaHue U aHAIU3 BBICTYIIICHHH
CBOUX TOBapUIIIEH;

- IPOEKTUPOBATH CUTYAIIUU U COOBITHS,
Pa3BUBAIOIINE YMOIIMOHATBHO-IICHHOCTHYIO chepy
oOyuaromierocs




Pasoen «IloBTopenue, 0000mIeHNEe U cucTeMaTn3anus 3Hanui» 19 vacos

16

[ToBTOpEenue, 060061ICHNE,
CUCTEMaTU3alrs 3HaHH.
CrnyuaiiHble OTIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObrTrii. Cepuu HE3aBUCHUMBIX
HUCIIBITAHU N
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[ToBTOpenue, o6odIIEHKE,
CUCTEeMaTU3alrs 3HaHH.
CrnyuaiiHble OTIBITHI U
BEPOSTHOCTH CIIy4alHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
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[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTU3als 3HaHH.
CrnydaiiHble OTIBITHI U
BEPOSTHOCTH CIIy4alHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
HUCTIBITAHUHN
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[ToBTOpEenue, o6o0IICHNE,
CHUCTEeMaTU3als 3HaHH.
Ciy4yaliHble OTIBITHI 1
BEPOSATHOCTH CIIy4alHBIX
coOpITuii. Cepru HE3aBUCUMBIX
WCTIBITAHUH

20

[ToBTOpEeHuE, 0600IICHNE 1
cucTeMaTH3alys 3HaHUH.
OmnucarenbHas CTAaTUCTHAKA
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[ToBTOpEeHuE, 0600IICHNE 1
CHCTEMAaTHU3alMs 3HAHWIA.
OmnmucarenpHast CTaTUCTHKA

22

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHUHA. OTBITHI
C PaBHOBO3MOXHBIMH
AJIEeMEHTapPHBIMH COOBITUSIMHU

23

[ToBTOpEHUE, 000OIICHNE 1
cucreMaTu3anus 3HaHuH. OMBITHI
C PAaBHOBO3MOXHBIMH
AJIEMEHTapPHBIMH COOBITUSIMHU

24

IToBTOpEHME, 0000IICHNE 1
CHCTeMaTH3alus 3HAHUH.
Brruucnenue BeposiTHoCcTEN
cOOBITHH ¢ pUMEHEHHEM (POopMYI
U TpapruECcCKUX METOJI0B
(xoopauHaTHAs MpsimMasi, IepeBo,
auarpamma Jitniepa)

25

[ToBTOpEHue, 06001mIeHNE U
CHCTeMaTH3allns 3HAHUH.
Brruncnenue BeposiTHOCTEH
COOBITHH ¢ pUMEHEHUEM (POopPMYI
U rpaUvIecKrX METOI0B
(koopaMHaTHAs psMasi, AepPeBo,
auarpaMma Diinepa)

26

IToBTOpeHue, 0600meHNE U

- YCTaHABIUBATh JOBEPUTEIILHBIC OTHOIIICHHS
MEXIy YIUTETIEM B 00yJarOIIHMHICS,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIPUSTUIO
y4JaiuMucs TpeOoBaHUN U IPOCKO yUUTEII,

- IPUBJICKATh BHUMAHHUE 00YUJaIOIUXCS K
o0cyxmaemMoii Ha ypoke nHpopmMarum,
AKTUBH3AIMH ITO3HABATEIIHLHON ACITEITLHOCTH
00yJaronuxcs;

- MOOYXXIaTh 00yJaIONIUXCsl COOMIOAATh HAa YPOKE
MPUHIIMAIEI YIeOHOW TUCITUTUIMHBI U
CaMOOPTaHU3AINH; TIPUBJIEKATh BHUMAaHUE
00yJaronuxcs K ICHHOCTHOMY aCIIeKTY H3y4aeMbIX
Ha YpOKE SIBJICHUU, TIOHIATHI, TPUEMOB;

- IPUMEHSATHh Ha YPOKE HHTEPAKTUBHEIC (POPMBI
paboThI, CTUMYITHPYIOIIHE TO3HABATEIHHYIO
MOTHUBAIIMIO O0YUYaIOIIUXCS
- OPraHu30BBIBATH ME(CTBO IPYAUPOBAHHBIX
00yJaronuXxcsi HaJl X HEYCIIEBAIOIUMH
OJTHOKJIACCHUKAMH, JTAIOIIee 00YIarOIIHMCS
COIMAITEHO 3HAYUMBIA OTIBIT COTPYAHHYSCTBA U
B3aMMHOM ITOMOIITH;

- MHUITUUPOBATH U 1O ICPKUBATh
HCCJIEIOBATENbCKYIO AEATEIbHOCTh 00Y4aIOIINXCsl
B paMKax peaju3alliyd UMW UHAUBUYaIbHBIX U
TPYNIIOBBIX UCCIEI0BATENBCKIX IPOEKTOB;

- pean30BbIBAaTh BOCIUTATEIbHBIE BOZMOKHOCTH B
Pa3IUYHBIX BUJIAX JESTEIHOCTH 00Y4aromuXcs co
CJIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOJIBI U
JI0Ka3aTeNnbCcTBO (hopMyd, aHanu3 Gopmyi,
pellieHre TEKCTOBBIX KOJTUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHH 110
pa3rpaHUyYeHHIO TIOHATUH, CAMOCTOSTEIbHAS
paboTta ¢ yueOHUKOM, CHCTeMAaTH3aI1s Y4eOHOTO
MaTepuaia, CIylliaHle U aHaIU3 BhICTYIIICHHUM
CBOUX TOBapUIIEH;

- IPOEKTUPOBATh CUTYAIlUU U COOBITHUS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IICHHOCTHYIO chepy
oOyuaromierocs




CUCTEMAaTU3aLUsA 3HAHUHN.
Brrunciienue BeposATHOCTER
COOBITHH ¢ pUMEHEHUEM (POPMYI
U TpaprUECKUX METOJI0B
(xoopauHaTHas npsMasl, JepEBO,
quarpamma Disnepa)
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[ToBTOpenue, o6odIICHNE U
CUCTEMaTU3alus 3HAHUMN.
Beruncnenue BeposiTHOCTEN
COOBITHH ¢ IpUMEHEHUEM (POPMYIT
U TpaprUECKUX METOIOB
(koopauHaTHas HpsMasi, JEpeBo,
auarpaMmma Jusepa)
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[ToBTOpenue, 06o0IIEHNE U
CHUCTEeMaTU3als 3HaHH.
CrnyuaiiHble BEIMYUHBI U
pacrpeeneHus
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[ToBTOpeHue, 06o00IICHNE U
CHUCTEeMaTU3als 3HaHH.
Ciny4aliHble BEJIMYUHBI U
pacrpeeneHus

30

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEMAaTH3aIHs 3HAHNH.
MareMmatndeckoe OXKHUIaHueE
CIy4aiHOUM BEJIMYHHBI

31

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3aI1s 3HaHUH.
MaremMmatnyeckoe OXXKUIaHueE
CIy4aiHOUM BEJIMYHHBI

32

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTH3alusl 3HAaHHH.
Maremaruueckoe OXugaHue
CIy4aiHOUM BEJIUYHHbI

33

WroroBast koHTpoJIbHAs paboTa

34

IToBTOpEHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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