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Iliianupyemble pe3yJibTaThl 0CBOeHUs npeaMera «MaremaTuka. Aareopa. I'eomerpus»

JIMYHOCTHBIE Pe3yJbTAThI

® yMEHHUE CHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NMHUCBMEHHOW peyu; MOHUMATh
CMBICJI [TOCTaBJIEHHOM 3aJ]auM, BBICTPAaUBaTh apryMEHTALMIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDBI;

® KPUTUYHOCTH MBIILJICHUSI, YMEHHE paCIO3HABaTh JIOTUYECKH HEKOPPEKTHHIE BBICKA3bIBAHMS,
OTIIMYATh THIOTE3Y OT (PaKTa;

® NpEJCTaBICHHE O MaTEeMaTHYECKOM Hayke Kak cdepe uerloBEeYecKOil AesTeNbHOCTH, 00 JTamax ee
pa3BUTHS, O €€ 3HAUUMOCTH ISl pa3BUTUS LUBWIN3ALNY;

® YHUIIMATUBA, HAXOAYUBOCTb, AKTUBHOCTh MPU PEIICHUN MaTEMaTUYECKUX 3a]1ay;

e yMEeHHE KOHTPOJIHUPOBATH MIPOLIECC U PE3yNbTAaT yueOHOH MaTeMaTUYECKOM e TeNbHOCTH;

® CHOCOOHOCTH K AMOLIMOHAIBHOMY BOCHPUATHIO MAaT€MaTHYECKHMX OOBEKTOB, 3ajad, pPEeLICHUM,
pacCyxIeHuUi;

e (OPMUPOBAHHE y YYAIIUXCS HMHTEUICKTYAIbHON YECTHOCTH M OOBEKTHBHOCTH, CIHOCOOHOCTH K
MIPEOOJICHUIO MBICITUTEIBLHBIX CTEPEOTUIIOB, BBITEKAIOIINUX M3 OOBIICHHOTO OTIBITA;

e (GopMUpPOBaHME KAuyeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTallii B  COBPEMEHHOM
nH(GOPMAIIMOHHOM OOIIECTBE; pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPUECTBY U MaTeMAaTUUYECKUX
CIOCOOHOCTEH.

MeTanpeamMeTHblie pe3yJabTaThl

Pezynamuenovie:

® yMEHHE CTaBUTh LIeNIH, BRIOUPATH U CO3/1aBaTh aJTOPUTMBI 7Sl pelIeHHs Y4eOHBIX MaTEMATHUECKUX
npo0Jem;

® yMEHHUE IUIAHUPOBATh M OCYIIECTBIATH JEATECIbHOCTh, HAIMpPaBICHHYIO Ha peIIeHUE 3a/aad
HCCJIEI0BATENBCKOTO XapaKTepa.

e yMeHue (OPMYIIMPOBATH U YICPKUBATh YICOHYIO 33124y,

® COCTaBJIATH IUIaH U MOCIIEIOBATEIIbHOCTD JEHCTBUM;

® OCYIIECTBISATH KOHTPOJIb 10 00pa3Ily U BHOCUTh HEOOXOUMBIE KOPPEKTHUBHI,

® QaJeKBaTHO OILICHWBATh MPaBUJIBHOCTh WM OIMMOOYHOCTH BBIMOJHEHUS y4eOHOM 3amaun, €€
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEeIlIeHNUS,

e CiUyaTh CMOCOO0 JAEWCTBHUS U €ro pe3yibTaT C 3aJaHHBIM JTAIOHOM C IENbI0 OOHApYXKEHUS
OTKJIOHEHHMH U OTJIMYUN OT ITaJIOHA.

Kommynuxamuenuie:

® OpraHM30BBIBaTH Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO [EATENbHOCTh C YyUYUTEIEM U
CBEpCTHUKAMU B MPOLIECCE PEIICHUS 3a/1a4;

® B3aMMOJCICTBOBATh M HAXOAMUTH OOIIME CIIOCOOBI paboThHI; paboTaTh B TpYyINe: HAXOIUThH 00IIee
pelieHrne M paspemarh KOH(MIUKTHI Ha OCHOBE COIJIACOBAaHUS MO3UIMH M yuéTa HHTEpPECOB; CIYIIATh
napTHEPa; GopMyIHpPOBaTh, APTYMEHTHUPOBATh U OTCTaUBATh CBOE MHEHUE;

® TIPOrHO3MPOBATH BOSHUKHOBEHHE KOH(M)IMKTOB MPU HATWYNH PA3HBIX TOUEK 3PEHUS;

e paspemniaTh KOH(PIUKTH HA OCHOBE yu&Ta HHTEPECOB U MO3UIUI BCEX YUYACTHUKOB;

® KOOPAMHHUPOBATH U MPUHUMATH Pa3IUYHbIE MO3UIIMHA BO B3aUMOJCIHCTBUY;

® ApPryMEHTHUpPOBAaTh CBOK TMO3UIMI0O W KOOPAMHUPOBATH €€ C TMO3UIHUSIMU NapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JE€ATEIHLHOCTH.

Ilo3nasamenshuie:

® TIEpBOHAYANILHBIC TPEJCTaBICHHUS 00 WAESIX M O METOJaX MaTeMaTHKH Kak 00 YHUBEpPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJCTBE MOACIIUPOBAHHUS SIBJICHUI U MPOLIECCOB;

® yMEHHE BHUJETh MAaTEMaTUYECKYI0 3a7ady B KOHTEKCTE TNPOOJIEMHOW CHUTyallud B JAPYTHX
JUCLUILIMHAX, B OKpYKaloLIeH )XKU3HU;

® yMEHHE HAXOJIWUTh B Pa3IUYHBIX HCTOYHHUKAX HHQPOPMAIUIO, HEOOXOIUMYIO IS peIIeHUs
MaTeMaTUYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOW ¢GopMe; NMPUHUMATh DPELICHUE B YCIOBUAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(popMarm;

e yMEHHWE TIOHMMaTh U MHCIOJb30BaTh MAaTeMaTHYECKHE CpeICTBAa HarisgHocTH (Trpadukwy,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) AJIS WILTIOCTPALUY, HHTEPIPETalluU, apryMEHTaI1H;

¢ yYMEHHE BBIIBUTaTh THIOTE3bl MPU PEUICHUH YYEOHBIX 33a7a4 U MOHHUMATh HEOOXOIUMOCTh HX
MIPOBEPKHU;

® yMEHHE MPUMEHATh HHIYKTHUBHBIE U JEAYKTUBHbBIE CIIOCOOBI PACCYKJIEHUH, BUIIETh Pa3IUYHbIC
CTpaTETrny pEeLICHUS 3a/1a4;



® [IOHMMAaHHE CYIIHOCTH JITOPUTMHUYECKUX MPEINUCAHUNA U YMEHHUE JIEHCTBOBAaTh B COOTBETCTBUU C
MIPEIJIOKEHHBIM AJITOPUTMOM.

IIpenmerHbie pe3yabTaThl. B pesynbrate ocBoeHuss ydeOHoro mpenmera «MaTemaTukay
oOyuaromuecsi ¢ 3[IP pa3BuBaloT mnpeicTaBieHUss O MaTeMaTUKE KakK YacTH MHUPOBOH KyJIbTYpbl U
YHUBEPCAIBHOM  SI3BIKE HAyKH, MECTE€ MAaTeMaTUKM B COBPEMEHHOW UMBWIM3ALMU; Pa3BUBAIOT
MaTE€MaTU4YeCKOE MBIIUICHHE, T€OMETPUUECKYI0 HHTYMIIMIO; IOJIY4YaroT IMPEACTaBICHUE O BEPOSITHOCTHOM
XapakTepe OKPYXKAIOWIMX SBJICHUN U O CIy4alHOM M3MEHYMBOCTH; OCBAMBAIOT MATEMATUYECKUW ammapar v
MOJIy4al0T HEOOXOJMMBbIE HABBIKM ISl NPUMEHEHUS B PEAbHOM KU3HU, U3YYEHHUS NAPYTrUX MPEIMETOB,
MPOJIOJDKCHHST 00pa30BaHUsI B COOTBETCTBUU C BBIOPAHHBIM MPOQIIEM; y4aTCs MPUMEHSATh MAaTEeMAaTUIECKUE
3HAHMS IIPU PEUICHUH PA3JIMYHBIX 337a4 U OLEHUBAThH MMOJYyYEHHBIE PE3yJIbTaThI.

IIpenmeTHble pe3y/bTaThl

BbInyCKHUK Hay4uTcesl B 5-6 kJaccax (1Jisl MCNOJIb30BAHUSI B MOBCEIHEBHOW KU3HU U
ol0ecrieyeHUs BO3MOKHOCTH YCIIEIIHOTO NPOAOJIKeHUsio0pa3oBaHus HA 0230BOM YPOBHe)

L] OHGpI/IpOBaTI) Ha 6a3OBOM ypOBHe:L IIOHATUAMU: MHOXKECTBO, 2JICMCHT MHOXXECCTBA, IIOAMHOXXECTBO,
MIPUHAJIC)KHOCTb;

® 33/71aBaTh MHO>XECTBA MEPEUHCICHUEM UX DJIEMEHTOB;

® HAaXOJUTh MepeceueHne, 00beIMHEHNE, TOAMHOXKECTBO B MPOCTEUIIINX CUTYAIIHSIX.
B noBceaHeBHOM KU3HM U NIPH U3YUYEHHUH APYTHX MPeIMeETOB:

L] paCH03HaBaTI) JIOTUYCCKHU HGKOppeKTHHe BBICKA3bIBAHUNS.
Yucaa

e OmepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSMHU: HATypAIbHOE YHCIIO, IIEJI0C YMCII0, OOBIKHOBEHHAS
JIpo0Bb, ecATUYHas Ipo0b, CMEIIaHHOE YUCIIO0,palliOHAIBHOE YUCIIO;

® HCIIOJIB30BATh CBOMCTBA YUCEII U MPaBUJIa ICHCTBUH ¢ PAIIMOHAIBHBIMU YHCIIAMU TIPH BBHITIOJTHECHUH
BBIYHCIICHHIA,

® ICIOJIB30BATh MPU3HAKU AETUMOCTHU Ha 2, 5, 3, 9, 10 npu BBIMOIHEHNN BRIYUCICHUN U PEIICHUN
HECJIOXKHBIX 3a/1a4;

®  BBINOJIHATH OKPYTJICHUE PAIMOHALHBIX YHCET B COOTBETCTBUU C MTPABUIIAMHU;

® CpaBHUBATH PAIMOHAIBHBIC YHCTIA.
B noBce1HeBHO KU3HU M MPH U3yYeHUH IPYTUX MPEIMETOB:

®  OICHUBATH PE3YJIBTATHI BRIYUCICHUH MMPU PEIICHUH TPAKTHYSCKHX 3a/1a4;

® BBINOJIHATH CPABHEHUE YHCEN B PEANTbHBIX CUTYAIUsX;

®  COCTaBJIATH YHCIIOBBIC BBIPAXKECHHUS MPHU PEIICHUH TPAKTHUECKUX 3a4a4 U 3a/1a4 U3 IPYTUX y4eOHBIX
MPEIMETOB.
CTaTHCTHKA U TEeOPUS BEPOATHOCTEI

e IlpeacraBnsTh JaHHBIE B BUJIE TAOIHII, JHATPAMM,

® YuTaTh HH(OPMAIIHIO, TPESICTABICHHYIO B BUJIC TAOJIHIIBI, THATPAMMBL.
TexcToBbIE 3a1a4H

e PemaThs HECIIOXKHBIC CIOKETHBIC 33]]a4M Pa3HBIX THITOB HA Bce apu(pMeTHIeCKUe ICHCTBHS,

® CTPOUTH MOJIEIb YCJIOBUS 3a7a4H (B BUJIE TAOIUIIbI, CXEMBI, PUCYHKA), B KOTOPOIl JaHbI 3HAYSHUS ABYX
U3 TPEX B3aMMOCBSI3aHHBIX BEIMYHH, C I[EJIbI0 TOUCKAPEIICHHS 3a/1a4H;

® OCYIIECTBIIATH CITOCOO IMOMCKA PEIICHUS 3a7a9d, B KOTOPOM PACCYKIACHUE CTPOUTCS OT YCIIOBHS K

TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

COCTaBIISTh TUIAH PELICHHUS 33/1a4U;

BBIJICTISITH OTAIbl PEIICHUS 33/1a4H;

WHTEPIPETHPOBATH BHIYUCIUTENBHBIE PE3YIIbTATHI B 33/1a4€, UCCIEA0BAThH MOJYYEHHOE PEIICHUE 3a1a4u;

3HATh PA3JIMUNE CKOPOCTEH 0OBEKTA B CTOSIYCH BOJIE, POTUB TEUCHUS U 110 TEUCHHUIO PEKU;

pemarh 3a7a4i Ha HaXO0K/JICHNEe YaCTH YMCIa M YMCIa 10 €ro YacTH;

peniaTh 3a/1a4u pa3HbIX THIOB (Ha pabOTy, Ha TIOKYIIKH, HA IBH)KEHHE ), CBA3BIBAIOIINX TPHU BETUINHBI,

BBIJICNIATH 9TH BEJIMYMHBI U OTHOIICHUSI MEXIy HUMHU;

® HAXOJUTh NPOIEHT OT YKCIA, YHCIO MO MPOIEHTY OT HEro, HaXOIWTh MPOIIEHTHOE OTHOIICHUE
JIBYX YHUCEIl, HAXOJUTh MPOIICHTHOE CHIKCHUE WIIM MPOIEHTHOE MOBBIIICHUE BETHYNHBI,

® pemaTh HECJIOXKHBIE IOTHYECKHE 3a7]a9l METOZIOM PACCYKICHUM.



UCIIOJIb30BaTh CBOMCTBA YHCEII U NTpaBHJIa JCHCTBUI C palliOHATBHBIMY YUCIAMU IPU BBIIIOJIHEHUN
BBIYMCIICHHI,

UCIIOJIb30BaTh MPU3HAKHU JeNIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUN BBIYUCICHUN U PEILICHUN
HECJIOKHBIX 33]a4;

BBINOJIHATH OKPYIJICHUE PALMOHATIBHBIX YHCEN B COOTBETCTBUHU C IIPABUIIAMU;

CpaBHUBAThb PALIMOHAJIbHBIC YHCIIA.

B noBceiHeBHOM KU3HU U IPH U3YYEHUH APYTUX NPeAMeTOB:

OLIEHUBATh PE3Y/IbTaThl BBIYMCICHUN IIPU PEIIEHUH IPAKTUYECKUX 3a/1a4;

BBITOJIHATH CPABHEHUE YUCEIl B PEATIbHBIX CUTYAIHSIX;

COCTABJIATH YMCIIOBBIC BBIPAKEHHSI TPH PELICHUN MPAKTHUECKUX 3ajad M 3a7a4 U3 IPYTUX YIeOHbBIX
IPEMETOB.

CTaTucTHKA U TeOpHsl BepOsITHOCTel

[IpencraBisTh JaHHBIE B BUIE TaOJIUI, JUArPaMM,

YUTaTh UH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOJIHIIbI, JUATPAMMBI.

TexcToBbIC 3am0a4N

Pemiath Hec10KHbIE CIOKETHBIE 3374 pa3HbIX TUIIOB Ha BCE apu(MeTHUYECKUE ACHCTBUS;

CTPOUTH MOJIENb YCIIOBHS 33/1a4uu (B BUIE TaOIHUIIBI, CXEMBI, PUCYHKA), B KOTOPOH JaHbI 3HAUCHHUS IBYX
U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUUH, C IEJIBI0 MOMCKAPEIICHUS 3a/1a4H;

OCYIIECTBIISITH CIIOCOO MOMCKA PEUICHHUS 331a4H, B KOTOPOM PACCyKICHUE CTPOUTCS OT YCIOBHSA K
TpeOOBaHUIO WK OT TPEOOBAHHUS K YCIOBHIO;

13pecb M panee — pacno3HaBaTb KOHKPETHbIE NPUMEPbI 0BLLMX NOHATMIA MO XapaKTEPHbLIM NPU3HaKaMm,
BbINO/HATL AENCTBMA B COOTBETCTBMM C ONpeaeNeHMem U NPoCTENWNMMCBONCTBAMM NOHATUNA,
KOHKPETU3MPOBaTb NPUMEpPamMn obLIme NOHATHUSA.

COCTaBJIIATH IUIAH PELICHUS 3a/1a4U;

BBIJIETIATH dTAIbl PELLICHUS 3a/1a4U;

MHTEPIPETUPOBATH BBIYMCIUTENIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIEA0BATh MTOJIyUEHHOE PEIICHUE 3aa4l;
3HATh Pa3IMuue CKOPOCTEeH 00BEKTA B CTOSTUYEH BOJIE, IPOTUB TEUEHUS U IO TEUEHUIO PEKH;

pelaTh 3aJa4y Ha HaXOKICHHUE YaCTH YKMCJIA M YUCIIA IO €ro YacTu;

pelIaTh 3a/1a4y pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE), CBS3BIBAIOLINX TP BEIMUHUHBI,
BBIJIETISITh 3TU BEJTMYMHBI U OTHOILIEHUS] MEXTy HUMH;

HaXOJWUTh MPOLIEHT OT YMCJA, YUCIIO IO IMPOLEHTY OT HET0, HAXOAWUTh IMPOLEHTHOE OTHOLICHHE
JBYX 4YHUCEJl, HAXOJUTh MPOIEHTHOE CHI)KEHHE WJIM MPOLEHTHOE MOBBIIICHUE BETUUNHBI,

pelaTh HECJI0KHBIE JIOTHUECKUE 3a/1a4H METOI0OM PacCyKICHHUH.

B noBceHeBHOM KNU3HHU M NIPH U3YYEHUH JPYTHUX NPEAMETOB:

BBIJIBUTaTh TUIIOTE3bI O BOBMOXKHBIX MTPEIEIbHBIX 3HAUEHUAX UCKOMBIX BEJIMUMH B 3ajaue (Je1aTh
MIPUKUJIKY)

OnepupoBaTh Ha 0a30BOM YpPOBHE HOHATHUSMHU: (UTYpa, TOYKA, OTPE30K, MpsMmas, JIyd, JOMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEX YT OJIbHUK, TPIMOYTOJIBHUK U KBaJIpaT, OKPY>KHOCTb U
KpYT, NPsIMOYTOJIbHBIN Mapajuienenunesa, kyo, map. M3o0paxkaTe usyyaembie QUIypbl OT PyKU U C
MOMOUIBIO JIMHEWKH U LUPKYJIS.

B noBce1HeBHOM KU3HU M NIPU U3YyYeHUH APYTUX NpeIMETOB:

pelaTh IpakTUYECKHE 3aa4l ¢ IPUMEHEHUEM IIPOCTENIINX CBOMCTB (uUryp.

HN3mepenns u BbIYMCICHUS

BBITOJIHATh U3MEPEHUE JUIMH, PACCTOSHUMN, BEIMYMH YIJIOB, C IOMOILIBI0 HMHCTPYMEHTOB JUIsl U3MEPEHUN
JUIMH U YIJIOB;

BBIUNCIIATH IJIOIAAH IPSIMOYTOJIbHUKOB.

B noBceHeBHOM KU3HHU M NIPH U3YYeHUH JPYTUX NPeIMETOB:

BBIUNCIIATH PACCTOSIHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYalUsX, IIJIOLAAN IPSIMOYTOJIbHUKOB;
BBINOJIHATH IPOCTEHIIINE NOCTPOCHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOUMBIE B PEaIbHOM JKU3HU.



HcTopust MaTeMaTHKHU

OINHUCBIBATh OTJEIIbHBIE BBIJAIOIIMECS PE3YNbTaThl, NOJIYYEHHBIE B XOJI€ Pa3BUTUsS MaTeMaTHKU Kak
HaYKU;

3HaTh NPUMEPbl MAaTEMATUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOM M BCEMUPHOM
HUCTOPHUEH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYMThCS B 9-6 KJaccax (1/1s1 o0ecrne4eHusi BO3MOKHOCTH
YCHELIHOTI0 MPO0JIKeH!sl 00pa3oBaHusi HA 6230BOM U yIIy0/JIeHHOM YPOBHSIX)

dnemMeHTbl TEOPUN MHOXKECTB U MAaTEMATUYECKOWN IOTUKK

Onepupoeambz NOHAMUAMU. MHONCECMEB0, XAPAKMEPUCMUKU MHOIMCeCmeda, 3J1eMeHm MHOoaIHcecmea,

nycmoe, KOHeuHoe U OEeCKOHeuHOe MHOICECMBO, NOOMHOICECMBO, NPUHAOLEHCHOCTb,

onpeoesims NPUHAODTIEHCHOCb JNIEMEHMA MHONICECBY, 00bEOUHEHUIO U NePeCeyeHUI0 MHONICECE,
3a0a8amb MHONCECMBO C NOMOWbIO NEPEHUCTEHUS JIEMEHMO8, CLOBECHO20 ONUCAHUSL.

B noBce1HeBHO KU3HU U MPU U3YYEeHUH IPYTUX MPeEIMETOB:

PACNO3HABAMb 102UHECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

cmpoumu yenouku

VMO3AKIIOYEHUT Ha

OCHOBE  UCNONb30BAHUS

npasun noeuku. Yucna

Onepuposams NOHAMUAMU: HAMYPATbHOE YUCTO0, MHOICECMB0 HAMYPALbHBIX YUCE], Yeloe YUCO,
MHOJICECMBO  YeNblX Hucen, OObIKHOBEHHAs Opodb, OecamuyHas Opodb, CMEUAaHHOe HYUCTO,
PAYUOHATbHOE YUCTO, MHONCECMB0 DPAYUOHANbHBIX HUCEN, 2eOMempuyecKds UHmepnpemayusl
HAmMypaibHbIX, YeablX, DAYUOHAIbHBLX,

NOHUMAMb U 0OBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO2O0 YUCIA,

BbINOJIHAMb  BLIYUCTCHUS, 6 MOM YUCIe C UCNONb308AHUEM NPUEMO8 DAYUOHAILHLIX GbIYUCIEHUL,
000CHOBLIBAMb ANCOPUMMbL LINOJIHEHUSL OCLCMBUIL,

ucnonvzoeams npusHaxu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u npoussedenuis

yuycesn npu GbINOJHEHUU BLIYUCTIEHULL U pelleHUlU 3a0ay, 000CHOBbLBAMb NPUSHAKU

oenumocmu;

8bINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCE]l C 3A0AHHOU MOYHOCNbIO,

YROPAOOUUBAMb YUCA, 3ANUCAHHBLE 8 8UOE 0OIKHOBEHHBIX U 0eCAMUYHBIX Opodell;

nHaxooums HO/] u HOK uucen u ucnonv3oeamse ux npu peutenuu 3a0d; .

onepuposams NoHAmuUem MooyJib YUCIA, 2e0MempPU4ecKdsi UHMepnpemayus MooyJisi YUcid.

B noBceHeBHOM KM3HH M NPH U3YYeHUH APYTHX MPeIMeTOB:

NPUMEHAMb NPABULA NPUOTIUNCEHHBIX BbIYUCTIEHUN NPU PeuleHUU NPAKMUYeCKUX 3a0ay U peueHul 3a0ay
Opyeux yueOHvix npeomMemos;

BbINOIHAMb CPABHEHUE PE3YIbMAMO8 GbIYUCIEHUL NPU peuleHUU NPAKMUYeCKUX 3a0ay, 8 mom Yucie
NPUOTUINCEHHBIX BbIUUCTEHUL;

COCMABIAMb YUCTO0BbLE BIPANCEHUS U OYEHUBAMb UX 3HAYCHUS NPU PeuleHUU NPAKMUYeCKUX 3a0a4 u
3a0a4 u3 Opyeux y4eonvix npeomemos.

YpaBHeHHUsI M HEPABEHCTBA

Onepupoeamv NOHAMUAMU: PABEHCMBO, YUCT080€ PABEHCIE0, YDABHEHUE, KOPEHb YDAGHEHUS, peuleHue
VPABHEeHUs, YUCTI080€ HEPABEHCNEO.

2 3LI,ECb M Aanee — 3HaTb onpegeneHne NOHATUA, YMeTb MNOACHATb €ro CMbIC/N, YMETb MCNO/1b30BaTb MOHATUE U €ro
CBOWCTBA npu nposeaeHnn paccym,quMﬁ, AOKa3aTesibCTB, peweHnn3aaad.



CTaTHCcTHKA U Teopus BepPOSITHOCTEH

Onepuposame NOHAMUAMU. CMOOUamMble U KPYy208ble OUazpammbvl, madauysbl OAHHbIX, cCpeoHee apupmemuyeckoe,

ussneKamo, UHopmayuro, npeoCmasieHHyo 6 mabauyax, Ha OUAePaAmMmax;

cocmasisimes maoauysl, CMpoums OUAepPamMMbl Ha OCHO8e OAHHBIX.

B noBceiHEeBHOI KU3HH U TIPH U3YYECHUH JPYTUX MPEIMETOB:

u381eKamyv, UHMEPNPEMUpo8ams U NPeoopazo8vli8ams UHGOPMayuI0, NPeOCMAasiIeHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPAACATOWYVIO CEOUCMBA U
XapakxmepucmuKu peaibHbiX RPOYEcco8 U s61eHUL.

TexcToBbBIE 3a1a4YH

Pewamuv npocmoie u crodichvie 3a0auu pazHblx Munos, a maxice 3a0a4u NO8bIULEeHHOU MpPYOHOCMU,

UCNONb308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CLONCHBIX 3A0ay 05l NOCMPOEHUs NOUCKOBOL CXeMbl U peluleHUs 3a0ad;

3HAMb U NPUMEHAMb 00a CNOCO6a NOUCKA peweHus 3a0ayd (0m mpebo8aHus K YCI108UI0 U OM YC08US K MPeDOBAHUIO),

MOOeNUpo8amsb paccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO epag-cxemul,

8b10€151Mb IMANbl PEUeHUS 3A0aAYU U COOEPHCAHUE KAAHCO020 IMAand;

UHMEPNPEMUPOBAMb GbIYUCTUMENbHBLE PE3YIbMAMbL 6 3a0aye, UCCIe008amb NOJYYEHHOe peulerue 3a0ayu;

AHATUSUPOBATND BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U USMEHEHUE UX XAPAKMEPUCUK NPU COBMECHOM O8UNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuerul 3a0a4 Ha 08UdCeHUue 08YX 00bEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOLOICHBIX HANPABIEHUSX,
UCCE008aMb BCEBO3MOIICHBLE CUMYAYUU NPU PEULEHUU 3A0aY HA 0BUIICEHUE NO PeKe, PACCMAMPUBAMb PA3HbLE CUCMEMbL OMCYemd;

peuams pasHooOpaszHvle 3a0ayu «HA YaAcmuy,

pewams u 000CHOBbIBAMb C80€ PpeuleHue 3a0ay (blOesiMb MAMEMaAmuUYecKyio OCHO8Y) Ha HAX0XHCOeHUe YaACU YUCLA U YUCTA NO €20 YACMU HA OCHOBe
KOHKPEMHO20 CMbICIA OpoOU;

0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 3A0aY PA3HBIX MUNOBG, C8A3bIBAIOUUX MPU BeIUYUHbL (HA pabomy, Ha NOKYNKU, HA O8UNCEHUE), BblOeNsNb MU
BEUYUHBL U OMHOWEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU PeUleHUU 3a0ay, KOHCIMPYupo8ams cOOCMEEeHHble 3a0a4ll YKA3AHHbIX MUNO8.

B noBceHeBHO# KU3HU U PU U3yYeHUH APYTUX MPeIMETOB:

8b10€IAMb NPU peuieHUul 3a0a4 Xapakmepucmuky paccmampusaemoll 6 3a0ade Cumyayuu, OmiudHvle oOm peanbHblx (me, om Komopbwix
abcmpazuposanucy), KOHCMpPYupo8ams HOGble CUMYAYUU C Y4emoM SMuX Xapakmepucmux, 8 4acmuoCmu, Npu peuleruly 3a0a4 Ha KOHYeHmpayuu,
YUumvléams NAOMHOCHb 6eUjeCEa;

pewams u KOHCMpPYUpo8amsv 3a0a4u Ha OCHO8E PACCMOMPEHUs. PEeAlbHbIX CUMYAYUll, 8 KOMOPLIX He mpebyemcs MoUHbIl bIYUCTUMENbHBLU Pe3VIbmam,
pewams 3a0ayu Ha O8UICEHUEe NO peKe, pACCMAMPUBAs. PA3HblEe CUCEMbL OMCYemda.

Harnsanas reomerpust

I'eomerpuueckue purypsl

H3zenexamo, unmepnpemuposams u npeobpa306uleams UHGOPMAYUIO 0 260MEeMPULECKUX Guaypax, npeocmasieHHyI0 Ha Yepmedtcax;
uzobpasicams uszyyaemvle ueypvl Om pyKu U ¢ NOMOWBIO KOMNbIOMEPHBIX UHCIPYMEHMOS.

HN3mepenus u BoIYMCICHUS

BbINOIHAMb UBMEPEeHUe ONUH, PACCMOAHUL, 8€IUYUH Y2108, C NOMOUWbIO UHCIMPYMEHMOS OISl U3MEPEeHULl OIUH U Y2108,

BbIYUCTIAMb NAOWAOU NPAMOY20TIbHUKOB, K8AOPAMO8, 00beMbl NPAMOY20IbHIX NAPANIENEenUneo0s, Kyooe.

B noBcenHeBHOM KU3HHU M NIPU U3YYEHUH APYTUX NPEIMETOB:



®  GLIYUCIAMb PACCMOSAHUSA HA MECMHOCIU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAO0U YUACMKO8 NPAMOY20JIbHOU (hopMbl, 00beMbl KOMHAM,
®  GLINONHAMb NpOCmeluue NOCMPOEHUsI HA MeCMHOCMU, HeoOX00UMble 8 PeanbHOU HCUSHU,
®  OyeHusamb pasmepuvl peanbHuIX 00BLEKMOE OKPYIHCAIOUWEe20 MUpA.
HcTopusi MaTeMaTHKHU
o Xapaxmepuzosamu 6K1A0 8bI0AIOWUXCA MAMEMAMUKO8 8 PA38UMUE MAMEMAMUKY U UHBIX HAYYHBIX 0Oacmell.

BbinyckHUK HayyuTcss B 7-9 kiaccax (IJisi MCIOJIb30BAHHMSI B MOBCEJIHEBHOM KM3HM M o0ecledyeHHs] BO3MOKHOCTH YCHEIIHOI0 MPOJ0JIKEHUS
o0pa3oBaHusi Ha 0a30BOM YpOBHe)
DJIeMeHTbI TEOPUH MHOKECTB U MATEeMAaTH4YeCKOI JTOTHKH
. OnepupoBaTh Ha 6a30BOM ypOBHE® MOHATUAMH: MHOKECTBO, SJIEMEHT MHOKECTBA, TIOAMHOKECTBO, TIPHHA/IEKHOCTD;
3aJjaBaTh MHOXKECTBA [IEPEUNCICHUEM UX PJIEMEHTOB;
HaXOJUTh [epeceueHue, 00beTUHEHHE, TOJIMHOKECTBO B IPOCTEHIIINX CUTYAIUAX;
OTepupOBaTh Ha 0230BOM YpOBHE MOHSATUSMU: ONIPEETICHIE, aKCUOMa, TEOpEMa, I0Ka3aTeIbCTBO;
MIPUBOJIUTH MPUMEPHI K KOHTPIIPUMEPHI JIJIs TOATBEPHKACHUS CBOMX BBHICKA3bIBAHUM.
B noBce1HeBHOM KU3HU M IPU U3YYEeHUH JPYTUX NPeAMETOB:

o UCTIOJIB30BaTh TpapUUECcKOe MPECTaBICHIE MHOXKECTB JIJIsl ONMCAHUS PEAbHBIX IMPOILECCOB M SBIICHHUM, MPHU PEIICHUH 3a/1a4 IPYTUX y4eOHBIX
IIPEMETOB.

Yucna

o OnepupoBarh Ha 0a30BOM ypOBHE HMOHATHSMHU: HaTypalbHOE YUCIIO, LI€J0€ YUCI0, OOBIKHOBEHHAs IpoOb, JecaTU4Has JpoOb, CMelIaHHas JpoOs,
PalMOHATILHOE YHCIIO0, apu(PMETUUECKUI KBaJPATHBIM KOPEHbD;

o WCITOJIB30BaTh CBOMCTBA YHCEJI U IIPABUIIA JEHCTBUM TP BBINIOJHEHNUN BBIYHMCIICHHN;

o UCTIOJIB30BaTh MPU3HAKH JenmuMOocTH Ha 2, 5, 3, 9, 10 nmpu BRINOTHEHNN BRIYUCICHUN U PEIICHUN HECTIOKHBIX 33/1a4;

o BBIIIOJIHATH OKPYTJICHUE PALIMOHAIBHBIX YHCET B COOTBETCTBHUH C IIPABUIIAMM;

o OLICHUBATh 3HAYECHHUE KBAJAPATHOI'O KOPHS U3 MOJIOKUTEIBHOTO LIEJIOT0 YHCIIA;

o pacno3HaBaTh palliOHAIbHBIE U UPPALMOHAIbHBIC YHCIIA;

o CpPaBHUBATH YHUCJIA.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYIHX PEAMETOB:

o OLICHUBATH PE3YJILTATHI BBIUUCICHUN IIPU PELICHUU IIPAKTUYECKUX 3a/a4;

o BBITIOJIHATH CPABHEHHE YUCET B PEAIbHBIX CUTYaLUsX;

o COCTABJIAATh YMCIIOBBIE BBIPAXKEHUS IIPU PELICHUH MTPAKTHUYECKUX 33134 U 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.

% 3nech m manmee — pacmo3HaBaTh KOHKPETHBIE NPHMEPH OOIIMX TOHSATHH MO XapakTepHBIM MPU3HAKAM, BBITIONHSTH JEHCTBHSA B COOTBETCTBHH C
oTpezieNIieHUEM U MPOCTEUIITMI CBONCTBAMU MOHSATUH, KOHKPETU3UPOBATh MPUMEPAMHU OOLITUE MTOHSATHUSI.



ToxKaecTBeHHbIE npeoﬁpamBaHnﬂ

o BhBIMONHATE HECHOXKHBIE MPeoOpa3oBaHUs JUIS BBIYMCICHHUSA 3HAYCHHWH YHUCIOBBIX BBIPDAKEHH, COJIEPXKAIIMX CTENEHH C HaTypaJbHBIM
IIOKa3aTeNeM, CTEIICHH € LEJIBIM OTPULIATEIbHBIM II0KA3aTEIIEM;

o BBITOJIHATH HECJIOXKHBIE TIPE0OPa30BaHM LIETbIX BRIPAKEHHI: PACKPBIBATH CKOOKH, TPUBOAUTH IMOJAOOHBIE ClIaraeMbIe;

o UCIIOJIb30BaTh (HOPMYJIBI COKPALICHHOTO YMHOXKEHHUS (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH, PAa3HOCTh KBAJPAaTOB) JJsl YINPOLICHUS BBIYUCICHUIN
3HA4YCHUI BBIPAKCHUN;

o BBITOJIHATH HECJIOXKHBIE TIPe00pa30BaHus IPOOHO-THHEHHBIX BRIPAKCHUN U BEIPAKEHUH ¢ KBaAPATHBIMHU KOPHSMHU.

B noBceHeBHOM KU3HHM M IIPH U3YYECHHUH IPYTHX NIPEAMETOB:

o IIOHUMATh CMBICII 3aIIUCH YHCJIA B CTAHAAPTHOM BH/IE;

. OIepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHAApTHAs 3alMCh YHCIIAy.

YpaBHeHUsS M HEPABEHCTBA

o OnepupoBaTb Ha 0a30BOM YpPOBHE TIOHATHSMM: PABEHCTBO, YHMCIOBOE PABEHCTBO, ypaBHEHHE, KOPEHb YpPaBHEHHUS, PELICHUE ypaBHEHMHS,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA,

o IIPOBEPATH CIPABEIINBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

o pelaTh JIMHEVHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM;

o pemaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPAaBHEHHI, HEPAaBEHCTB;

o IIPOBEPSTH, SBJIAETCS JIU JAHHOE YUCIIO PELIEHUEM YpaBHEHNUs (HEpaBEHCTBA);

o pelaTh KBaJpaTHble YpaBHEHU 110 popMysie KOpHEN KBaJpaTHOTO YpaBHEHMUS,;

o n300paxkaTh pelICHNs HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSAMOM.

B noBceaqHeBHOM KM3HHU U IPH U3YYCHHUH IPYIUX NMpeaMeToB:

o COCTaBJISITh U pellaTh JIMHEWHbIE YpaBHEHUS IIPU PELLIEHUH 33/1a4, BOSHUKAIOUINX B IPYTrUX y4eOHBIX IpeaMeTax.

DOyHKIUH

o HaxonuTh 3HaueHune GyHKIMU 110 33laHHOMY 3HaUE€HHUIO apI'yMEHTa;

J HaXOJUTh 3HAYEHUE apTyMEHTA 110 33JaHHOMY 3HAYEHUIO (PYHKIIUU B HECIIOKHBIX CUTYaIUAX;

o OTIpEeNATh MOJI0KEHNE TOUYKH 110 €€ KOOpIMHATaM, KOOPAUHATHI TOYKHU IO €€ MOJI0KEHUI0 Ha KOOPIUHATHON TIOCKOCTH;

o 1o rpaduKy HaXOAUTh 00JIACTh OMpPEIETeHUsI, MHOXKECTBO 3HAUEHUHN, HYyIU (DYHKIMHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IIPOMEKYTKH BO3pAaCTaHUS
U yObIBaHMsI, HANOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIINH;

o CTPOUTH rpauK JMHEHHOU QYHKIINU;

. IPOBEPSATH, ABISETCA JIM TaHHBIN rpaduk rpadukoM 3aaHHON GYHKIMU (JIMHEHHOM, KBaApaTUYHON, 0OpaTHOM MPONOPLUOHATIBHOCTH);

. OTpeNeNATh NpUOIMKEHHbIE 3HAUEHHsI KOOPAMHAT TOUKU MepeceyeHns rpaduKoB GyHKIIHIA;

o OIepHpoBaTh Ha 6a30BOM YPOBHE MOHSATHUSAMHU: MTOCIIEI0BATEIBHOCTD, apuMeTHYeCKast IPOrpeccus, reOMeTpruyecKas porpeccus;

o pelaTh 3aJauu Ha IPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJTY4YEH HETOCPEACTBEHHBIM MOICYETOM 03 MPUMEHEHUS (POPMYIL.

B noBceqHeBHOM KU3HM U NIPU U3YYECHUH APYTHX PEAMETOB:

o UCIONIb30BaTh IpaUKM peanbHBIX MPOLECCOB M 3aBUCHMOCTEH [JIsl ONpeAeNieHUS UX CBOWCTB (HAuMOOJbIIME W HaWMEHbIINE 3HAUYCHUS,
MPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, 00JIACTH TIOJOKUTENBHBIX U OTPUIATEIIHBIX 3HAUYCHUH U T.11.);

o HCIIOJIb30BaTh CBOMCTBA JIMHEWHON QYHKINU U ee TpaduK NP PEIeHNH 3a7a4 U3 APYTUX YUeOHBIX MPEIMETOB.



CraTucTHKa " TEOpUA Bep()ﬂTHOCTeﬁ

J HmeTs npezcTaBiaeHne O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITy4aifHOro cOObITHS, KOMOMHATOPHBIX 3a/1a4ax;

J pelarhb pocTeie KOMOMHATOPHbIE 3aa4l METOIOM IIPSMOr0 U OPraHM30BAHHOTO Nepedopa;

J IPEJCTaBIATh JaHHbIE B BUJIE TAOJIUL, TUarpaMM, rpa(ukos;

J YUTaTh UH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOIUIIbI, TMarpaMMsl, rpaduka;

J OIpesieNIATh OCHOBHbIE CTATUCTUYECKUE XapaKTEPUCTUKU YUCIIOBBIX HAOOPOB;

o OLICHUBATh BEPOSITHOCTh COOBITUS B POCTEUIINX CIIY4asIX;

o MMETh NPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBICHUSX.

B noBceHeBHOI KM3HU M IPH U3YYEHUH IPYTUX MPeIMeTOB:

J OLIEHUBATh KOJINYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

J UMETb IPEJCTABICHNE O POJIU MPAKTUUECKHU IOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;

J CpaBHUBATb OCHOBHBIE CTATUCTHUYECKUE XapaKTEPUCTHKH, ITOJIyYCHHbIE B ITPOLIECCE PELICHUs IPUKIIAJAHOM 3a/1aul, U3yUeHUs PeaIbHOTIOsBICHHUS;

. OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITU U SIBICHUN B HECIIOKHBIX CUTYaIUsX.

TexcToBBIE 3a729UH

. PemaTth Hec0KHBIE CIOKETHBIE 334U Pa3HbIX TUIIOB HA BCE apu(MeTHYECKUE IEUCTBUS;

. CTPOUTh MOJENb YCIOBUSA 3a7ayd (B BHJAE TaOJMUIbl, CXEMbl, PUCYHKa WIM YPAaBHEHMs), B KOTOPOM JaHbl 3HAUEHUS JABYX U3 Tpex
B3alMOCBS3aHHBIX BEJINYMH, C LEJIBIO IOMCKA PEIIEHUS 3aa4u;

o OCYIIECTBIIATh CIIOCO0 MOKCKA PEIIECHHS 33/1a4, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHSI K TPEOOBAHUIO WJIM OT TPEOOBaHUS K YCIOBHIO;

J COCTaBJIATh IUIaH PELICHUS 3a/1a4U;

o BBIJIETISITH 3TAIlbl PELLICHUS 33/1a4U;

o MHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YJIbTAThI B 33/1a4€, UCCIIE0BATh [TOJIyUEHHOE PEIICHUE 3a]auu;

J 3HaTh pa3jIyuue CKOpoCcTel 00beKTa B CTOSYEH BOJE, IPOTUB TEYEHHUS U 10 TEUEHUIO PEKHU;

J peliaTh 3a/1a4 Ha HaX0KJI€HUE YaCTH YUCIIa U YHca 110 ero YacTH;

o pemarh 3a1a4u pa3HbIX TUINOB (Ha paboTy, HAa MOKYIKH, Ha JBUKEHHE), CBA3BIBAIOLIUX TPU BEIMYUHBI, BBIICIATh ATH BEJIMYMHBI U OTHOIICHUS
MeX1y HUMH;

. HaXOJUTh ITPOLIEHT OT YKCJA, YUCIIO 110 MPOLIEHTY OT HETO, HAXOAUThH ITPOLEHTHOE CHI)KEHNE I IIPOLIEHTHOE MOBBIIIEHNE BETMUNHBI,

. pelaTh HECI0KHBIE JJOTHYECKHE 3314l METOJIOM PACCyKACHHM.

B noBceiHeBHOM KU3HM M TPU U3YYEHUH PYTUX NPeAMETOB:

o BBIIBUTaTh TUIIOTE3bI O BOZMOXKHBIX MTPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 3ajjaue BEJIMYUH (Je1aTh IPUKUIKY).

I'eomerpuuyeckue Gpurypsl

o OnepupoBath Ha 6a30BOM YPOBHE NOHITUSIMH F€OMETPUUYECKUX PUTYD;

o U3BJIEKaTh HH(POPMAIIUIO O TEOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTeKax B IBHOM BUJIE;

. HNPUMEHSATH JUIs PELICHUs 3a/1a4 FeOMEeTpHUecKue (PaKThl, €ClIN YCIOBUS UX IPUMEHEHUS 3a/1aHbl B SIBHOH (opme;

o pelaTh 3aJauu Ha HaXOKJICHUE Te€OMETPUYECKUX BETMYMH 110 00pa3liaM UiIH alrOpUTMAaM.

B noBceHeBHOM KU3HM ¥ IPH U3YYEHHUH IPYTHX NPeAMeETOB:
o WCIIONIb30BaTh CBOMCTBA T€OMETPUYECKHX (DUTYp A pEIIeHUs TUIOBBIX 3a7ad, BO3HUKAIONIUX B CHUTYAIMsIX IMMOBCEAHEBHOW KHU3HH, 3a7ad



MPAKTUIECKOTO COJICPIKAHUS.

OTHomeHus

o OnepupoBaTh Ha 0a30BOM ypPOBHE TMOHSATHUSMH: PABEHCTBO (Uryp, paBHbIC (DUTYpPBI, PABEHCTBO TPEYrOJbHUKOB, MAPaUICIbHOCTD IMPSMBIX,
HEPICHIUKYIIIPHOCTD MPSIMBIX, YIIIbI MEXKIY MPSIMBIMH, IEPICHIUKYIISP, HAKIIOHHAS, TPOCKIIHS.

B noBceiHeBHOM KU3HU M TPU U3YYEHUH PYTUX MPEAMETOB:

o UCIIOJIB30BaTh OTHOLLIEHUS JUIsl pELICHUS IPOCTEHUIINX 3a4a4, BOSHUKAIOIIUX B PEAJIbHOM JKU3HU.

H3mepenus 1 BbIYMCICHHUA

o BbINonHATE U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB I U3MEPEHUN JUIUH U YIIIOB;

o OPUMEHATH (OPMYIBI MEPUMETPa, IUIOMAAN M 00bEeMa, IUIOIIAAN TOBEPXHOCTH OTICIBHBIX MHOTOIPAaHHHKOB TPH BBIYMCIICHHUSX, KOTJAa BCE
JIAHHBIC UMCIOTCA B YCIIOBUU;

o npuMeHsTh TeopeMy Iludaropa, 0a30Bble TPUTOHOMETPUUECKUE COOTHOIICHUS Ul BBIYMCICHMS JJIMH, PACCTOSHUM, IUIOMIAZeH B MPOCTEHIINX
ClIyyasx.

B noBceHeBHOM KU3HHU M TP U3YYEHHUH JPYTHX NIPEAMETOB:

o BBIYUCIISITH PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalMAX, IUIOMAAH B MPOCTEHININX CIy4asX, MPUMEHSATh (GOPMYIBI B MPOCTEUIINX

CUTyalusx B HOBCGHHGBHOﬁ KU3HU.
FCOMeTpI/I‘leCKI/Ie MOCTPOCHUS

o N300pakaTh TUIIOBBIE IUIOCKUE (PUTYPBI U GUTYPBI B TPOCTPAHCTBE OT PYKH U C MOMOIIBIO HHCTPYMEHTOB.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTHX MPEAMETOB:

o BBITNOJIHATH POCTEUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOJUMbIE B pealbHON KU3HU.

I'eomeTrpuueckne npeodpazoBaHus

o Crpoutsb purypy, CHMMETPHUUHYIO JaHHOM (PUTYpe OTHOCUTENILHO OCH M TOUYKH.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYIHX PEAMETOB:

o pacrno3HaBaTh IBUKEHUE 0OBEKTOB B OKPYKAIOILIEM MHUPE;

o pacro3HaBaTh CUMMETPUYHBIE (UTYPBI B OKPYKAIOIIEM MUDE.

BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

o OmnepupoBatb Ha 0a30BOM YpOBHE MOHATHSIMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA HA YMCIIO0, KOOPAWHATHI Ha MIIOCKOCTH;
o OTIpeNeNATh NPUOIMKEHHO KOOPAUHATHI TOUKH IO €€ N300paskeHII0 Ha KOOPIUHATHOM MIIOCKOCTH.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTHX PEAMETOB:

o HCITOJIB30BaTh BEKTOPHI JIJIS PEIIEHUS TPOCTEUIINX 3a/1a4 HA ONPEIEIEHNE CKOPOCTH OTHOCUTEIIBHOTO ABUKECHUSI.
HcrTopus maTreMaTuKHu

o OnuceBaTh OTAEIBHBIE BBIIAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XO€ Pa3BUTUS MaTEMAaTUKHU KaK HAyKH;

o 3HATh IPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHOU HCTOPUEN;

o IIOHMMATb POJIb MATEMATUKH B pa3BuTHHU Poccuun.

Metoabl MAaTEMATHKH

o BeiOupate noaxoaamuii ©3y4eHHbIH METO Ul PELIeHUs U3yYEHHBIX TUIIOB MaTeMAaTHYECKUX 3a/1a4;

o IIpuBOAUTH IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEHCTBUTEILHOCTH U IIPOU3BEICHUAX UCKYCCTBA.



Conep:xanue npeamera «MareMmaTuka

CopepxaHre KypcoB MaTEeMaTHKU 5—6 KJIACCOB, alreOpbl U TeOMETpHH 7—9 KIaccoB OOBEIMHEHO KaK B MCTOPUYCCKHU CIOXKHUBIIHECS JIMHUW (YUCIIOBAS,
anrebpanyeckasi, reomerpuyeckasi, QyHKIMOHaJIbHAs M Jp.), TAK U B OTHOCHTEIHHO HOBBbIE (CTOXaCTHUYECKas JIMHUA, «pealbHas MareMaTuka»). OTAenbHO
MIPE/ICTABIICHBI JIMHUS CIOKETHBIX 3a/a4, UCTOpUYECKas JIMHHUS.

DJIeMEHThI TEOPUU MHOKECTB U MATEMATHYECKOU JIOTUKHU

CornacHo ®I'OC ocHOBHOTO 001IeTO 00pa30BaHUs B KypC MaTeMaTHKU BBEACH paszjen «JIormkay, KOTOphIH HE MpeanoiaraeT JOMOTHUTEILHBIX YacOB HA
M3YYEHUHU U BCTPAUBAETCS B PA3IMYHBIE TEMbI KYpCOB MaTeMAaTUKU M UHPOPMATUKH U MIPEIBAPSAETCS O3HAKOMIICHUEM C 3JIEMEHTaMU TEOPUH MHOKECTB.

MHokecTBa M OTHOLIEHUS] MeKIy HUMH

MHOXEeCTBO, Xapakmepucmuueckoe COUCME0 MHONCeCmed, SIEMEHT MHOXECTBA, Hnycmoe, KoHeuHoe, OeckoneuHoe MHodcecmgo. [1oIMHOXKECTBO.
OTHollleHHE TPUHAANEKHOCTH, BKIIOUEHHUS, PABEHCTBA. DJEMEHTHl MHOXECTBA, CIIOCOOBI 3aJaHUSi MHOXECTB, PACNO3HABAHUE NOOMHONCECMSE U IIeMEHMO8
HOOMHOICECME C UCNOIb308AHUEM KPY208 Diliepda.

Onepauuu HAJ MHOKECTBAMM

[lepeceuenune u 0ObeTUHEHNE MHOXKECTB. PasHocmb MHOdMCECmS, 0OnoaHenue MHoxcecmea. Mumepnpemayus onepayuii Ha0 MHONCECMBAMU C NOMOUBIO
Kpyeos Jiliepa.

DJIeMeHTbI JIOTHKH

Onpenenenue. YTBepKAeHHUs. AKCHOMBI M TeopeMbl. JlokazaTenbcTBo. Jloka3aTrenbCTBO OT MpOTHBHOro. Teopema, oOpatHas maHHoi. [lpumep u
KOHTPIIPUMED.

Bricka3biBaHUA

HcTUHHOCTD M JTOKHOCTH BbICKa3bIBaHUA. ClodicHble U npocmole @vickazviéanus. Onepayuu HAO B8blCKA3BIBAHUAMU C UCNOIb308AHUEM NO2UUECKUX CBAZ0K:
u, unu, He. Ycnoenvie 6vickazvl8anus (UMNIUKayuu,).

ConepaxaHue Kypca MaTeMaTHKHU B 5—6 Kiaccax

HarypajibHble ynciia 1 HyJ1b HaTypanbHblil psiji YHceJ M ero CBOMCTBA

HatypanbHoe umncio, MHOXKECTBO HATypallbHbIX YHCEN M €ro CBOWCTBA, M300pa)keHHE HATypaJlbHbIX YHMCENI TOYKaMH Ha YHCJIOBOM MPAMOIL.

Hcnons30BaHne CBOKCTB HATYPAIBHBIX YHCEN MPH PEIICHUH 3a/1a4.

3anuch U YTEHHe HATYPAJIbHBIX YHCeJl

Paznuune mexny mudpoii u uyncnom. Ilo3unmonHas 3anuck HaTypalbHOTO YHCIA, IOMECTHOE 3HAUeHUE HUGPBI, pa3psaabl U KIacChl, COOTHOIICHHE MEXTY
JBYMSI COCEHUMU PA3PSAHBIMH €IMHULIAMH, YTEHUE U 3aIIHCh HATYPAJIBbHBIX YUCEIL.

OxpyrieHue HATYpaJIbHBIX YHCe]

Heo6xoaumocts okpyrienus. [IpaBuio okpyriieHus: HaTypajabHBIX YHCE.

CpaBHeHMe HATYPAJIBHBIX YHCeJI, CpaBHeHHe ¢ ynciaoMm 0

[ToHsATHE O CpaBHEHUU YHUCENl, CPABHEHUE HATYPAJIbHBIX YUCEN IPYT C IPYTOM U C HyJIeM, MaTeMaTH4eCcKas 3alKich CPaBHEHHM, ClIOCOOBI CPaBHEHMUS

qucell.

JleHcTBHSA ¢ HATYPAJIbHBIMH YUCJIAMHU

CrnoxeHue W BBIYMTAHUE, KOMIIOHEHTBI CIIO)KEHHS W BBIUMTAHMS, CBA3b MEXAY HMUMM, HAXOXAECHHE CYMMbI U PAa3HOCTU, U3MEHEHHE CYyMMBI U



Pa3HOCTH MPHU U3MEHEHUH KOMIIOHEHTOB CIIO’KEHUS U BBIYUTAHUS.

YMHOXKEHUE U JIeJICHHEe, KOMIOHEHTH YMHOXXEHHUSI M JENCHHs, CBS3b MEXAY HUMH, YMHOKEHHE U CIIOKEHHE B CTOJIOMK, JICJIEHHUE YTOJIKOM, MPOBEpKa
pe3yJibTaTa ¢ MOMOIIBIO MPUKUAKU U 00paTHOTO NEHCTBUS.

IlepemecTuTENbHBINA U COYETATENbHBINA 3aKOHBI CIOKEHUS U YMHOMKEHUS, PacHpeIeNUTEIbHbIH 3aKOH YMHO)XEHHS OTHOCHUTENIBHO CIIOXKEHUS,

0060CcHO8aNUE AN2OPUMMOB BbINOTHEHUS APUPMEMUIecKux Oeucmaull.

CreneHb ¢ HATYPAJbLHBIM MOKa3aTeleM

3anuch yKclia B BUAE CyMMbI Pa3psAIHBIX ClIaraeMbIX, MOPSAOK BBIOJHEHUS JCUCTBUN B BBIPAKEHUSX, COAEPIKAIIUX CTENEHb, BBIUMCICHHE 3HAYCHUI
BBIPAXEHUM, COEPIKALUX CTEIIEHb.

YucsioBbie BHIPAKEHU S

UucnoBoe BeIpAKEHHUE U €r0 3HAUC€HUE, MOPSII0K BHITOTHEHUS ICHCTBUM.

JlegeHne ¢ ocTaTKOM

Jlenenue ¢ 0OCTaTKOM Ha MHOXECTBE HaTypallbHBIX YUCEIl, ceoticmea oenenus ¢ ocmamkom. IIpakTudeckue 3a1a4u Ha A€JIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH 1eJTUMOCTH

CBOHCTBO JIENMMOCTH CyMMBI (pa3HocTH) Ha uucio. [lpusnaku nemumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu denumocmu na 4, 6, 8, 11. [lokazamenvcmeo
npusHakos denumocmu. Perenre NpakTHYECKUX 3aa4 ¢ IPUMEHEHUEM IPU3HAKOB JIETUMOCTH.

Pa3noxeHue uynciia Ha NPOCThIE MHOKUTEIH

[IpocTthie 1 cocTaBHBIE YHCTa, peuenmo Spamocgena.

Pa3noxxeHne HaTypaabHOrO YKciaa Ha MHOXKUTENH, Pa3sIoKEHNUE Ha NMPOCTble MHOKUTENU. Konuuecmseo oenumeneii yucia, ancopumm pasioHCeHUsuucaia Ha
npocmule MHONCUMENU, OCHOBHAS meopema apu@dmemuxu.

Auredpanyeckue BbIPAKEHUS

Hcnonb3oBanue OykB JIsi 0003HAYEHMs YMCEJ, BBIUMCIIEHHE 3HAUYEHUS anreOpanyeckoro BBIPAKEHMs, NMPUMEHEHHE anreOpandyeckux BbIPAKEHUH Ui
3aMnMcy CBOMCTB apu(MeTHYeCKUX AeHCTBHI, peoOdpa3oBaHne anredpandeckux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutens U €ro CBOMCTBa, OOIIMI AeAUTeNb IBYX U Oosiee 4yucen, HauOOJIbIIMNM OOLIMIA JeInTeNb, B3AUMHO MIPOCTHIE YUCIIA, HAXOXKAEHUE HAauOOJIBIIEro
obmero nenutens. KpaTtHoe u ero cBocTBa, 00IIee KpaTHOE IBYX W OoJiee Yuces, HauMeHbIee o01ee KpaTHOe, CIOCOObl HAXOXKACHUS HAUMEHBIIEro 00IIero
KPaTHOTO.

JApodou OObIKHOBEHHBbIE 1po0H

Jlons, 9acTh, 1poObHOE Yucio, Ipo0k. J[poOHOE YncIIo Kak pe3yabTar aenenus. [[paBuibHble 1 HeMpaBUIbHbBIE IPOOH, CMeIIaHHas ApoOb (CMEIaHHOEUHUCIIO).

3anuce HATYypaJIbHOTO YWCIa B BUAEC IpoOM C 3aJaHHBIM 3HaAMEHATeleM, MpeoOpa3oBaHUE CMEIIAaHHOW APOOM B HEMPABWIBHYIO IpOOb M HA00OpOT.
[IpuBenenue apobeii k oduemMy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BbIYUTaHNE OOBIKHOBEHHBIX JIpo0eil. YMHOKEHUE U JieJeHre 0ObIKHOBEHHBIX Ipo0eit. ApudmeTnueckre AeUCTBUS CO CMEIIaHHBIMU APOOSIMH.

Apudmernueckne 1eHCTBUA C TPOOHBIMU YHCIAMHU.

Cnocobvl payuoHanuzayuu bl4UCcIeHull U Ux npuMeHeHue npu 8blNOJTHEeHUU 0eticmeul.

JdecaTnuHbIe 1po0OH

Lenast u npobHas yacTu AecATHUHOW Opodu. IIpeoOpazoBanue necATUUHBIX ApoOeil B 0ObIkHOBeHHBbIE. CpaBHEHUE NECATHUHBIX Jpobeil. CioxeHue u
BBIUYUTAHUE JIECATUYHBIX ApoOeil. OKpyriaeHue NecATHUHBIX ApoOell. YMHOXKEHHE U JAeJIeHHE NECATUYHBIX ApoOeil. [Ipeobpazosanue 0ObIKHOGeHHbBIX Opobell &
Odecamuunvle Opoou. Koneunvie u beckoneunvie decsimuunvlie Opoou.



OTHOmEHNe ABYX YHCe

Macmtab Ha mane u kapre. [Iponopiuu. ColicTBa Nponopiyid, IPUMEHEHHE MPOMOPIHUNA U OTHOIIICHUH TIPU PEIICHUH 3a/1ad.

Cpennee apudpMeTnyeckoe uucesa

Cpennee apupmerndeckoe AByX umcelnl. M3o0pakeHue cpeaHero apupMeTuyeckoro JBYyX 4HMCeN Ha YMCIOBOM mpsiMoil. Perienue mpakTuueckux3anad ¢
NpUMEHEHHEM cpeiHero apudpmerndeckoro. Cpedree apugmemuyeckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

Ilonsatne mnpoueHTra. BpluncieHue IPOLICHTOB OT 4YMCJIA M YUCIA [0 M3BECTHOMY IIPOLICHTY, BBIPDA)KCHHE OTHOLIEHUS B IIpoleHTax. PemieHue
HECJIOKHBIX MPAKTUYECKUX 3a7a4 C IPOLIEHTAMH.

JAuarpamMmmel

Crosibuatblie 1 KpyroBble AuarpaMmMsbl. M3Bieuenue nupopmanuu u3 guarpamm. Mzobpasicenue ouazpamm no 4uciosbiM OaHHbIM.

PanuonanbHbIe yHCIa

IHosnoxuTEIBLHBIE M OTPUIATEIbHBIC YHCJIA

N300paxxeHne yricen Ha YUCIOBOM (KoopAHHATHON) npsamoii. CpaBHeHue yrcen. Moy 4ncia, reoMeTpudeckas HHTePIpeTaus MOAYIs YKca.

JIeficTBUA € IOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIaMU. MHOKECTBO LIEJIBIX YUCEL.

IloHsiTHE O palITHOHAJIBLHOM uMcIe. [lepsuunoe npedcmasieHue 0 MHONCeCmee payuoHAIbHbIX Yuce. JIeHCTBHS ¢ pallmOHAIBHBIMHA YUCIaMHU.

Penienue TeKCTOBBIX 32124

EauHunbl n3mMepeHuii: [UIMHbI, TUIOMIAU, 00beMa, MacChl, BP€MEHHU, CKOPOCTH. 3aBUCUMOCTH MEX]y €IUHUIIAMU U3MEPEHUS KaXKIOW BETUUHHBI.

3aBUCHUMOCTH MEXy BEIHUNHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; TIPOU3BOAUTEIHLHOCTD, BpeMs, paboTa; 1ieHa, KOTNYECTBO, CTOUMOCTb.

3anaun Ha Bce apudMeTHUecKue AelicTBUA

Pemenne TekcTOBBIX 3amau apudmernyeckuM crocodoM. Vcmonbp3zoBaHue TabMUL, CXEM, 4YepTekeH, APYTUX CPEACTB MPEJCTABICHUS JaHHBIX MpU
pELIEHNUH 3a1a4u.

3agauu Ha JBM:KeHHe, pa00Ty M NOKYNIKH

Pemenne HecnoKHBIX 3a/1a4 Ha ABUKEHUE B IPOTUBOIOJIOKHBIX HAIIPABJICHUAX, B OJTHOM HAIIPaBJICHUH, JBUKEHHUE IO PEKE 11O TEUCHHUIO U IPOTHUB TEUCHHUS.
Pemienue 3a1a4 Ha coBMecTHYI0 paboty. [Ipumenenue npobeii npu pereHny 3a1ad.

3aga4yu Ha YACTH, 10JH, IPOLEHTHI

Pemenne 3a1a4 Ha HaXOXKJAEHUE YACTH YMCIa M YHACIIA IO €ro JyacTu. Pemenne 3a1a4d Ha IpOUEHTHI U 101M. [[puMeHenre nponopunii pu pemeHnn

3a/1a4.

Jlornueckue 3agauu

Perienue HECIIOXKHBIX JIOTHUECKUX 3a1a4. Pewenue nocuueckux 3a0a4 ¢ nomowwio epaghos, madauy.

OcHOBHbBIE MeTO/IbI PellleHUsI TEKCTOBBIX 3a/1a4: apudmeTuueckuit, mepedop BapuaHTOB.

Harnsanas reomerpust

durypsl B OKpyXkatomiem Mupe. Harnmsgueie mpenctaBieHus o (urypax Ha IUIOCKOCTH: MpsiMasi, OTPEe30K, JIyd, Yroj, JOMaHas, MHOTOYTOJIbHUK,
OKPY)KHOCTB, KpYyT. UeTbIpeXyrojibHUK, MPSIMOYTOJIbHUK, KBaapar. TpeyroibHUK, 6udbl mpey2onvhukos. Ilpasunvrsie mHozoyeonbHuku. N300pakeHre OCHOBHBIX
reOMEeTpUUECKUuX QUryp. B3aumnoe pacnonodxcenue 08yx Npsamuix, 08YX OKPYICHOCMEU, Npamol u okpyxchocmu. Jnuna otpeska, nroMaHod. EquHuIsr nsmepeHus
JHelL. [locTpoeHne oTpeska 3agaHHou JuMHbL. Bunsl yrios. I'pagycHas mepa yriia. i3smepeHue 1 HoCTpOCHHE YIUIOB € IIOMOIIBIO TPAHCIIOPTHPA.

[lepumerp mHoroyrosnbHuka. [loHsTHe miomanu ¢Urypbl; eIMHUIBl HW3MepeHus miomanu. [lnomanp npsMoyronbHHKa, KBaapaTa. [IpubmkeHHoe
U3MepeHue MIoaau GUryp Ha Kier4aroit Oymare. Pasnogenuxue guzypul.



Harnsigaele mpencTaBieHuss O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapajulelienume], Mpu3Ma, mupamuaa, map, cdepa, KoHyc, MUIMHAp. M300pakeHue
IPOCTPaHCTBEHHBIX puryp. Ilpumepsi ceuenuii. Mnozoepannuxu. Ilpasunvusie mnocoepannuxu. IIpumepbl pa3BepTOK MHOTOTPAHHUKOB, IWJIMHPA H KOHYCA.

[Tonstue o6bema; enuHuIbl 00beMa. O0BEM MPAMOYTOIBHOIO NapajuieNenuneaa, Kyoa.

[Tonstre o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkaibHas cuMMeTpuu. M3o0pakeHne CUMMETPHUYHBIX (QUryp. Perenne npakTuueckux 3amad
MPUMEHEHHUEM IIPOCTEHIINX CBOUCTB QUTYD.

HcTopust MaTeMaTuKu

Tlossnenue yughp, 6yxs, uepoenughos 6 mpoyecce cuema u pacnpeoeienusi npooykmos Ha [lpeenem bnusicnem Bocmoke. Cssazv ¢ Heonumuueckou
pesonoyuell.

Pooicoenue wecmuoecamepuunoti cucmemsvl cuucnenus. Ilossnenue oecimuyHou 3anucy 4ucer.

Pooicoenue u pazeumue apugpmemuxu namypanvruix uucen. HOK, HO/[, npocmuie uucna. Pewwemo Opamocgena. Ilossenenue nyis u ompuyamenvHulx yucel
8 mamemamuke opesnocmu. Ponv [Juoghanma.

Ilpobu 6 Basunone, Ecunme, Pume. Omxpvimue decamuunwvlx opooeti. Cmapuntuvle cucmemvl mep. /lecamuunvle Opobu u mempudecxkas cucmema mep. JI.
Maenuyxuii.

Coaep:xkaHue Kypca MaTeMaTHKH B 7-9 Kiaccax

Anreopaluciaa

PanmoHaabHbIE YHCIa

MHOXeCTBO palMOHANBHBIX 4Kced. CpaBHEHHE pallMOHAIBHBIX 4Yucell. JIeWCTBUS C palMOHAIBHBIMU YHUCIAMH. [IpedcmasieHue payuoHaibHO20 YUCLa
decamuunol Opoovio.

HppauuoHajbHble YuCIa

[MousTHE UPpaMOHATILHOTO Yucia. Pacmo3HaBaHue UPpalMOHATIBHBIX Yncel. [IpuMephl 10Ka3aTenbeTB B anredpe. MppalnoHaisHOCTh Yyucia JZ :

[Tpumenenue B reomeTpun. Cpasrerue uppayuoHaibHbix yucel. MHuojicecmseo 0eticmeumenbHulxX Yucell.

ToxnecTBeHHbIE IPe0OPaA30BaAHUA

YucJioBble 1 0yKBeHHbIE BhIPAKEHUsI

BripaxkeHue ¢ mepeMeHHO. 3HaueHue BhIpakeHUs. [10/icTaHOBKA BBIPAYKEHUH BMECTO NIEPEMEHHBIX.

Leibie BoIpaKeHUs

CreneHb ¢ HaTypaJbHBIM MOKa3aTejleM U ee CBoWCTBa. [IpeoOpa3oBaHus BRIPAKCHUH, COACPIKAIIUX CTEIMEHH C HATYpaJbHBIM Moka3ateieM. OTHOUIICH,
MHOTOWIeH. JIeWCTBUS ¢ OJHOWICHAMH U MHOTOWICHAMHU (CJI0KEHHUE, BRIUUTAHHE, YMHOXEHHE). DOPMYIIbI COKPAIIICHHOTO YMHOKCHUS:

pa3HOCTh KBaJPATOB, KBAJpaT CyMMbI U Pa3HOCTH. Pa3jiokeHHUEe MHOTOUYJICHA Ha MHOXKHTEIH: BBIHECCHHE OOIICT0 MHOXHTENS 3a CKOOKH, epynnupoekd,
npumMeHenue Gopmyn CoKpaweHHo2o ymHodceHus. Keaopamuwiii mpexunen, pasiodcenue K6aOPaAmMHoO20 MpexuieHd Ha MHONCUNEU.

JApoOHo-pannoHaJbHbIe BbIPAKECHUS

Crenenb C menbIM MoOKaszareneM. l[IpeoOpasoBaHue JPOOHO-IMHEHWHBIX BBIPAKEHHH: CIOKEHHE, YMHOXCHHWE, NeNeHHe. Aneebpauyeckas Opodb.
Honycmumsie 3naueHuss nepemenHvlx 8 OpPOOHO-payuUoHAIbHLIX ebipadicenusx. Coxpawenue aneebpauyeckux Opobeti. [Ipusedenue ancebpauveckux opobei K
obwemy snamenamento. /leticmeus ¢ aneedpauyeckumu Opoosamu: ClodCeHUe, GbIYUMAaHUe, YMHOJCEHUe, OelleHue, 8036e0eHIe 8 CHIeNeHb.

IIpeobpaszosarnue bipadceHull, COOEPAHCAUUX 3HAK MOOYIIAL.

KBaaparuble kKOpHH

Apudmerndeckuii kBagpaTHbIN KopeHb. [IpeoOpazoBaHme BBIpaKEHUH, COACPIKAIINX KBaapaTHbIC KOPHU: YMHOKEHHE, JeJICHHE, BEBIHECEHHE MHOXKUTEIIS
U3-T10]1 3HAKA KOPHS, BHECEHUE MHONCUMESL OO 3HAK KOPHL.



YpaBHeHusi u HepaBeHcTBaPaBeHcTBa

Uucnosoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PAaBEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHust

[TonsiTne ypaBHEHHs M KOPHS ypaBHEHHs. [Ipedcmasnenue o paeHocunvHocmu ypasnenuti. Qbnacms onpedeneHus ypagHeHus (001acmv OONYCMUMBIX
3HAYEeHULl NepeMeHHOlL).

JIuHeiiHOe YpaBHEHUE U ero KOPHH

Pemienue nuHEHHBIX ypaBHEHUH. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo kopreu nuneunoeo ypaeuenus. Pewenue nunetiHblX ypaeHeHuil ¢
napamempom.

KBanpaTrHoe ypaBHeHHe U ero KOPHHU
KBanparusle ypaBHenus. Henonublie kBagpaTHble ypaBHEeHU. JJMCKpUMUHAHT KBaIpaTHOTO ypaBHeHHs. PopMmyia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema

Buema. Teopema, obpamuas meopeme Buema. PemieHne KBaJIpaTHBIX YpaBHEHHIl:MCIOIb30BaHHE (OPMYIBI AJI HAXOXKICHHUS KOpHEH, epaghuueckuti memoo
peulerus, pasiodiceHue Ha MHodcument, noobop KopHell ¢ UCnoiv3osanuem meopemovl Buema. Konuuecmeo kopHetl K8a0pamHo20 YpagHeHUs: 8 3a8UCUMOCU OM
e20 ouckpumunauma. buxeaopammnule ypaenenus. Ypasnenus, ceooumvie K tuHelHbiM U k6aopamHuuim. Keaopamuvle ypasnenus ¢ napamempom.

JApoOHO-panMoOHaIbHBIC YPABHECHUS

Pemenue nmpocteiimux 1poOHO-TMHEHHBIX YpaBHEHUN. Peuienue 0poOHO-paytloHaNbHbIX YPAGHEHULL.

Memoowbl pewienus ypagHeHutl: Memoobl PABHOCUTILHBIX NPeoOpa308anuil, Memoo 3aMenbl nepemeHHol, epaguueckuti memoo. Hcnonvzosanue ceoticms
@yHKYUll npu peuleHuy ypagHeHul.

IIpocmetiwue uppayuonanvusie ypasHenus 6uoa \/ f(x)=a, \/ fx) = \/ gx)

Vpasnenus suoa X" =a .Ypasnenus 6 yeivlx wuciax.




CucreMbl ypaBHeHU

VYpaBHeHue ¢ IByMs nepeMeHHbIMH. JIMHelHOe ypaBHEHUE C ABYMS MEPEMEHHBIMH. [Ipsamas Kak epaguueckas uHmepnpemayus JUHetHo20
VpasHeHus1 ¢ 08YMS NepeMeHHbIMU.

[TonsiTne cucTeMbl ypaBHEeHH. PenieHrne cuctemMbl ypaBHEHUMN.

MeTo/bI pelieHus: CUCTEM JIMHEWHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU: 2paduieckuti Memoo, Memoo ClO0HCeHUsl, METO]] TIOJCTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeaJIBOCTH HEPABEHCTB MPU 33JaHHBIX 3HAUYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ mepemenHoil. CTporue u HecTporue HepaBeHCTBA. (QoOracmuv onpeoenenuss HepageHcmea (06aacmev O0ONYCMUMbBIX 3HAYEeHUl
nepemeHHOl).

Peuienue 1MHENHBIX HEPABEHCTB.

Ksaopamnoe nepagencmeo u e2o peuwienus. PeuieHue K8AOpamuviX HEpABEHCME: UCHOIb308AHUE CBOUCME U 2pauka KeaopamuyHoll
yHKYUU, MEMOO UHMEPBAN08. 3anuch peuleHus: K8aopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoOHAIbHBIX HEPABEHCME MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEPABEHCTB C OJHOW IEepeMeHHOW. PerieHne cucreM HEpaBEHCTB C OAHOM MEPEMEHHOM: JIMHEUHBIX, keadpamubvlx. V300pakeHue
peLIeHUSICUCTEMbl HEPABEHCTB Ha YUCIOBOM MPSAMON. 3alIMCh PEIICHUs CUCTEMbI HEPABEHCTB.

®yukuuu [HonsaTne pyHkumuun

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. DopMupoBaHHE MPEICTABICHUM O METAanpeIMETHOM IMOHITUU «KOOPAMHATHD. CrocoObl 3aaaHMs
GyHKIMN: aHanTuTHYeCKuH, rpaduyeckuit, Tabauunbiil. I'padux ¢pynxuuu. [lpumeps! QyHKINN, TOTydyaeMbIX B MPOLIECCE MCCIEIOBAHUS PA3IUYHBIX
peanbHBIX MPOLECCOB M pelleHus 3a1ad. 3HayeHue (yHKUMU B Touke. CBOMCTBAa (hyHKIMIA: 001acTh ONpeesieHHsl, MHOXKECTBO 3HAUEHUM, HYIH,
MIPOMEXYTKH 3HAK IOCTOSHCTBA, YemMHOCHb/HeuemHOoCmy, TIPOMEXKYTKH BO3pacTaHusi U YObIBaHMS, HauOoOJblllee U HaMMEHbIIEe 3HAYECHMS.
HccnenoBanue GyHKIMH IO ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno sadanmnvie ghynxyuu.

JIuneiinasi pyHKUMSA

CaotiicTBa 1 rpaduk TMHEHHON QyHKIMH. YTIOBOM KoaQduineHt npsmoil. Pacnonoxenue rpaguka 1MHEHHON QyHKIIMN B 3aBUCUMOCTH OT €€
yrioBoro koddduimenta u cBoOoIHOTO WieHa. Haxoowcoenue koaghuyuenmos nunetiHot QyHKyuu no 3a0aHHbIM YCIA0BUAM. NPOXOHCOEeHUEe NPAMOLL
uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOT Yepe3 OAHHYI0 MOYKY U NApaLIeNlbHOl OAHHOU NPSAMOU.

KBaaparununas pyHkuus

CpoiictBa u rpaduk kBagpatuuHoi ¢yHkumu (mapabomna). [locmpoenue epaguxa readpamuynou @yukyuu no moukam. HaxoxneHue
HyJeHKBaApaTUUHON (GYHKIUU, MHOHNCECMBA 3HAUEHUU, NPOMENCYMKO8 3HAK NOCMOSHCMEA, NPOMENCYMKOE8 MOHOMOHHOCTIU.



OopaTnas HpOl'lOleI/IOHa}J(IBHOCTb

k

CaolicTBa GyHKIMH Y = 5~ y — — . 'mmepOora.

I'papuru ¢pynxuuii. Ilpeobpazosanue epagura gynxyuu'y = f(X) 0na nocmpoenus epaguros ynkyuii suoa’y = af (kx + b)+c -
Ipaduru Gynxyuii y=a+k/(x+b),y =+vx, y=3/x, y=|x|.

ITociienoBaTeIbHOCTH U POrPecCUH

UwucnoBas MOCIeNOBaTEIbHOCTh. [IprMepsl YHCIOBBIX IMOCIENOBATEIbHOCTEH. beckoHeuHbIe TOCIeq0BaTeNbHOCTH. ApudMeTHuecKas
nporpeccusi mee cBoiicTa. I eomerpudeckas nporpeccusi. @opmyna odwezo YieHa u cymmuvl n Nepevix YleHO8 apu@dmMemuyecKkoll u 2eomMempuieckou
npoepeccuil. Cxo0auasncsa 2eomempuyeckas npozpeccus.

Penienne TeKCcTOBBIX 33124

3anaum Ha Bce apudMeTHYecKHe 1elicTBUSA

Pemenue TekcToBbIX 331a4 apudmMernueckum crocodbom. Vcnonabp3zoBaHue Tabiul, CXeM, YepTexXel, Ipyrux CpeCcTB MPEICTaBICHUS JAHHBIX
IIPU PEUICHUH 3aa4H.

3agaun Ha QBMKeHHe, pa00Ty M NOKYNIKH

AHau3 BO3MOXHBIX CHUTYalldil B3aMMHOT'O PAcCMOJI0XKEHUs OOBEKTOB MPU MX JBM)KEHUH, COOTHOLIEHHS O0OBEMOB BBINOJIHAEMBIX PAa0bOT MpH
COBMECTHOI padoTe.

3agaum Ha YacTH, 10JH, IPOLEHTHI

Pemenue 3a1ay Ha HaxOKJACHHWE YacTH YKCIa M YMCIA MO ero 4yactu. PemeHue 3agay Ha mpoueHTsl U Joiu. [Ipumenenue nponopuuii mpu
peleHnu

3ajad.

Jlornueckue 3aga4yu

Pemenne noruueckux 3anau. Peuienue 102uteckux 3a0ay ¢ NOMoubio 2pagos, madauy.

OcHOBHbBbIE MeTO/IbI pPellleHHs1 TeKCTOBBIX 3aja4: apudmMeTndeckuil, anredpandeckuii, nepedop BapuaHToB. [lepsuunvie npeocmasnenus o
opyaux

Memooax peutenuss 3a0ay (ceomempuyeckue u epaguyeckue Memoowl).

CraTucTuka u Teopus BeposiTHOCTeHCTAaTHCTHKA

TabnuuHoe u rpaduyueckoe mpecTaBiIeHHe TaHHbIX, CTOJI0YaThle U KPYroBble JUarpaMMbl, rpaduku, IpUMEHEHUE TuarpaMM U rpaduKoB JUIs
ONMCAHMs 3aBUCHUMOCTEW peaslbHbIX BEJIMYWH, W3BJIeUeHHE HHPOpPMAaUUU W3 TaOnuu, auarpaMm M rpaduxoB. OmnucaTerabHbIE CTaTUCTHYECKUE
MOKa3aTeIu YUCIOBBIX HAOOPOB: cpeiHee apupMeTHuecKkoe, Meduara, HauOoJblIee U HaUMEHbIlIee 3HaueHHs. Mepbl pacceuBaHus: pa3Max, OuUcCnepcusl
U CMaHOapmHoOeomKIOHeHue.



CrnyuaiiHast U3MEHUYHUBOCTD. MI3MEHUMBOCTD IpU U3MEpEHUSIX. Pewalowue npasuna. 3aKkoHOMEPHOCMU 8 USMEHYUBLIX GETUUUHAX.

Ciyuyaiinbie cOObITHS

CrnyuaiiHbple ONBITHI (IKCIEPUMEHTHI), 3JIEMEHTApHBIE CllydyailHble COOBITHSA (UCXO[bl). BeposTHOCTH 3neMeHTapHbIX coObITHil. CoOBITHSA B
CIIy4alHBIX SKCIIEPUMEHTax M OJaronpusTCTBYIOIIME AJIEMEHTapHble COObITUSA. BeposTHOoCTH ciydalHBIX cOOBITHI. ONBITHI C PaBHOBO3MOKHBIMU
AJIeMEHTapHbIMH CcOObITHSIMH. Kitaccuueckue BepOSITHOCTHBIE OIBITHI C MCIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue codvimuii ¢ nOMOWbIO
ouazpamm Jinepa. [Ipomueononogicuvie cobvimus, odveouHenue u nepeceverue coovimuil. Ilpasuno croscenuss eeposmuocmeti. Cnyyainsiii 86100p.
IIpeocmasnenue sxkcnepumenma 6 sude depesa. Hezasucumvle cobvimusa. Ymnoowcenue eepoamuocmeti Hezagucumuvlx coovimuti. Ilocnedosamenvhvie
Hezasucumvle ucnvimanus. lIpeacraBienre 0 He3aBUCUMbIX COOBITUSX B KU3HU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoowcenus, nepecmanosxu, gaxkmopuan uducia. Couemanus u uucio cowemanuti. Popmyna uucia couemaHuil. TpeyeonvHux
llackans. Onvimol ¢ OONLUWUM YUCIOM PABHOBOIMONCHLIX IIEMEHMAPHBIX CcoObimull. Buluucienue eeposammuocmeti 8 onvimax ¢ NpPUMeHeHUem
Komounamopmwvix opmyn. Ucnvimanus bepuynnu. Ycnex u neyoaua. Beposmnocmu codvimuil 6 cepuu ucnvimanuil bepnyanu.

Cnyuaitnle genuuunl

3nakomcmeo co CayYauHLIMU BETUYUHAMU HA HPUMEPAX KOHEYHLIX OUCKPEMHbIX CAy4aunwlx eenuduHn. Pacnpedenenue eeposmuocmel.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyeckozo odxcudanus. Illonamue o 3axkone Oonvwiux uucen. HMzmepenue eeposmuocme.
Ilpumenenue 3aKona OONLWUX YUCEN 8 COYUONOSUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, obecneyeHuu 0e30NacHOCMU HACENeHUs 68 UPe38bIYAlHbIX
cUmyayusx.

I'eomerpus

I'eomerpuyeckue purypsi

Durypsl B reoOMeTpHU U B OKPY/KAI0IIEM MHpe

['eomerpuueckas ¢purypa. DopmupoBaHue NpeACTaBICHUN O METAPEAMETHOM HOHATHH «pUTrypay.

Touka, JIUHUSA, OTPE3OK, MpsMasi, JIyd, JOMaHas, IJIOCKOCTb, YroJl, OMCCEKTpHCa yrila U ee CBOMCTBA, BUJbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.
OceBas cuMMeTpusi reomeTpudeckux Quryp. LleHTpanbHas CMMMETpHUS T€OMETPUUECKUX PUTYP.

MHOroyroJbHUKHU

MHOroyrojapHuK, €ro DJJIE€MEHTBl U €ro CcBOWCTBAa. PacriozHaBaHME HEKOTOPBIX MHOIOYI'OJIBHUKOB. Bbuinykivie u  HeebinyKivle
MHO20Y20/IbHUKU.

IIpaBUIBHBIE MHOTOYTOJIBHUKHU.

Tpeyronbauku. BricoTa, Menuana, OuccekTpuca, CpeiHssl JIMHUS TPeyroibHUKa. PaBHOOEApEHHBIH TPEYroJbHUK, €ro CBOMCTBA U MPU3HAKH.
PaBHOCTOpOHHMI TpeyronabHUK. [IpsAMOYronbHBIN, OCTPOYTOJbHBIM, TYIOYIOJBHBIA TPEYrOJbHUKU. BHelHue yriel TpeyronbHuka. HepaBeHCTBO
TPEYTOJIbHUKA.



YerblpexyronpHuku. [lapamnenorpamm, poM0, HpsIMOYTOJIBHHMK, KBaJpar, Tpamelus, paBHoOeapeHHas Tpameuus. CBOCTBa M MpHU3HAKU
napajuiesiorpaMma, pomMoa, npsiMoyrojbHHKa, KBapara.

OKpyXKHOCTb, KPYT

OKpy’>KHOCTb, KpYyTI, UX 3JEMEHTBl U CBOICTBA; LIEHTpaJbHbIE U BIMCAHHbIE Yyribl. KacarenpHas u cexywas K OKPYKHOCTH, UX CE0OUCMEd.
Brucannbien onvcaHHbIe OKPYKHOCTH JJI TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPASUTbHBIX MHO20Y20IbHUKOS.

I'eomeTpuuyeckne purypnl B npocTpaHcTBe (00beMHbBIE TeJIA)

Mnozcoepannuxk u ez2o 2nemenmvl. Hazeanus MHO202PAHHUKOS C pA3HbIM  NONOJCEHUEeM U  Koauyecmeom 2paueti. llepBuuHble
MIpeJICTaBJICHUs ONKMpaMHuie, mapajieienurnee, npusme, chepe, mape, IUIUHAPE, KOHYCe, X dJIEMEHTaX U MPOCTEUIIINX CBONCTBAX.

OtHowenus PaBencrso puryp

CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[Tpu3Haky u cBOMCTBA NapajlIeNbHbIX NPAMBIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Daneca.

IlepnenauKyAsipHbIE NPSIMbIE

[Tpsimoii yros. Ilepnennukynsp k npsmoil. Haxnonnas, npoekuus. CepeluHHBIM nepneHAMKYIsp K oTpe3ky. Ceoilicmea u npusHaxu
NepneHOUKYIAPHOCMU.

Ilooobue

IIponopyuonanvusie ompesku, nooobue guzyp. Iloooonsie mpeyeonvruku. Ilpusnaxu noooobus.

B3anmMHoe pacnosio:keHue IpsIMON U OKPYKHOCTH, 08YX OKPYHCHOCHIELL.

HN3mepenus u BeruucaeHus. Beanunnbl

[Toustue Benmuuunbl. JnuHa. U3mepenne mmuHbl. Enuannel uamepenus anvusbl. Bennunna yria. ['pagycnas mepa yria. [lonsitue o momaan
MI0CKOH GUTypHI U ee cBoiicTBax. Mi3mepenue miomiaaeid. ENWHUIBI H3MepeHus TUIOIIATH.

[Ipencrasnenne 06 oObeme U ero cBoiicTBax. M3mepenue oobema. Ennnniibpl uamMepenust 00beMoB.

HN3MepeHus U BBIYUCTICHUA

WMHCTpyMEHTBI 111 U3MEPEHUH M IOCTPOCHWI; M3MEPEHUE W BBIUMCICHHE YIJIOB, JIUH (paccTOsHUM), Iuiomaned. TpUroHOMeTpuuecKue
(GYHKIIMM OCTPOTO YIJjia B MPSMOYIOJBHOM TPEYTOJIbHUKE Tpuconomempudeckue @yHkyuu myno2o yena. BbraucieHne 3JeMeHTOB TPEyrojbHUKOB C
MCIOJIb30BAaHUEM TPUTOHOMETPHUECKUX COOTHOIICHHH. DopMynbl IJIOMIAAA TPEYTONbHHKA, MapajjiesiorpaMMa M €ro YacTHBIX BHJIOB, (OPMYIBI
JUTHHBI OKPY>KHOCTH U TIomaan kpyra. CpaBHeHHe U BeIUuCiIeHHE miomiaaei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrossnus

PaccTosnue mexny Toukamu. PaccTosiHME OT TOUKH J10 IPSAMON. Paccmosinue medncoy uzsypamu.

I'eomeTpnuyeckue nocrpoeHust

['eomeTpryeckue MoCTpOeHUs ISl UJUTFOCTPALIUU CBOMCTB Fr€OMETPUUECKHUX QUTYD.

WHCTpYMEHTHI JUIs IOCTPOEHUI: IUPKYIIb, TUHENHKA, YTOIBHUK. [Ipocmeliuiue nocmpoenus yupKyiem u JUHeUKol: noCmpoeHue 6uccekmpucsl
Vena,nepnenouKyiApa K npsamo, yeid, pagHo2o OGHHOMY,



Tlocmpoenue mpey2onbHUKO8 NO MpeM CIMOPOHAM, 08YM CHOPOHAM U Yely MeXCcOy HUMU, CIOPOHE U 08YM NPUNENHCAWUM K Hell yenam./leneHue
ompesKa 8 OAHHOM OMHOWEHUU.

I'eomeTpuueckne npeodpazoBanus. IlpeodpazoBanus

[Tonsitue mpeobpazoBanus. [IpeacraBienue o MeTanpeaAMETHOM MOHATUH «IIpeoOpazoBanuey. [1ooobue.

JIBu:KeHUsI

OceBas 1 LIGHTpaJIbHasE CUMMETPUS, HOBOPOM U NApalienvhslli neperoc. Kombunayuu osudiceHutl Ha nI0OCKOCMU U UX C8OUCMEA.

BexTopbl M KOOpAUHATHI HA IJIOCKOCTH BekTOpHbI

[TonsTe BekTOpa, NEHCTBHSA HaJ BEKTOPaMH, HCIOJIb30BAaHHE BEKTOPOB B (DM3HKE, pa3nodceHue 8eKmopa HA cOCmasisioujue, CKAlApHoe
npouseeoeHue.

Koopaunatsi

OCHOBHBIC TIOHATHS, KOOPOUHAMbL GeKMOpd, paccmosiHue mexcoy moukamu. Koopounamer cepeounvt ompesxa. Ypasuenus ¢ueyp.
IIpumenenue 6exkmopoe u KoopouHam 05 peulenusi nPOCMeUUx 2e0MempudecKux 3a0au.

HcTopust MaTeMaTHKH

Bosnuknogenue mamemamuxu kax mayku, smanut ee passumus. Ocnoguvie pazoenvl Mamemamuxy. Bovloarowuecs mamemamuky u ux 6x1ao 6
paseumue HayKu.

beckoneunocms mmnoowcecmsea npocmeix uucen. Hucna u onunsvl ompeskos. Payuonanvuvie uucia. IllompebHocms 6 uppayuoHaibHbIX YUCTAX.
Ulkonallugazopa

3apoorcoenue aneebpuvl 6 neopax apugmemuru. An-Xopesmu. Poocoenue 6yxeennoi cumeonuxu. I1. @epma, @. Buem, P. /lexkapm. Hcmopusa
80NPOCA O HAXONCOEHUU (POpMYNL KOpHel aneebpaudeckux ypasHeHnuii cmeneretl, oonvuux yemvipex. H. Tapmanvs, /. Kapoano, HX. Abenw, D.
Tanya.

Tlosenenue memooa KoopouHam, nO360A0ULE20 NEPEsOOUMb 2eoMempuyecKkue 00vbeKmvl Ha A3blK aneedpsl. [lossnenue epaguxos gpynkyuii. P.
Hexapm, I1. @epma. Ilpumepsl paznuunsvix cucmem KoOOpOUHAM.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kpoaruxax, yucia Pudbonayyu. 3adaua o waxmammuou oocke. CX00UMOCMb 2eoMempuieckou
npozpeccuu.

Hcmoku meopuu eepossmuocmeti. cmpaxogoe oeno, azapmuvie uepul. I1. @epma, b.Ilackans, A. Bepnyniu, A.H.Koamozopos.

Om 3emneodenus k eceomempuu. [lugpazop u e2o wixona. @anec, Apxumeo. IInamon u Apucmomens. [locmpoenue npasubHblx MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xydoa. Hcmopus uucna w. 3onomoe cevenue. «Hauanay Eexnuoa. JI Dunep, H.HU.Jlobauesckuil.
Hcemopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOULE20 MUPQ.

Acmponomus u eeomempusi. Ymo u xax ysnanu Anaxcaeop, pamocghen u Apucmapx o pazmepax Jlynoi, 3emnu u Coanya. Paccmosnus om
3emau 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.



Ponv poccuiickux yuenvix 6 pazeumuu mamemamuku. JI. Dinep. HHU. Jlobauesckuil, I1.J1.Yebwviwes, C. Kosanesckas, A.H. Koamozopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux Hayk, pazeumue poccutickoeo ¢aoma, A.H. Kpuinos.
Kocmuueckasn npoepamma u M.B. Kenowuuu.

MecTto npeamera B ¢enepajbHOM 0A3UCHOM Y4eOHOM IJIaHE

CornacHo QeneparbHOMYy 0Oa3ucHOMY ydeOHOMY IUTaHY JMJisi 0Opa3oBaTeNbHBIX ydpexaeHuil Poccuiickoit denepanuu Ha HU3YYCHHE
MaTEeMaTHKU Ha CTYNEHW OCHOBHOTO 00Iero o0Opa3oBaHMs OTBOJIUTCS He MeHee 875 4 u3 pacuera 5 4 B Hegenmo ¢ V no IX kmacc. B 7 — 9 kmaccax
oOpa3oBaTenpHas 00JacTh «MaTeMaTHKa» JACTUTCS Ha JBa YYEOHBIX MpeaMera «anredpa» u «reomerpus», kotopsie B MBOY COILL Ne 107 BexyTcs
napajuieJbHO.

Pacnipenenenue yacoB marematuku B MBOY Ne 107 no kiaccam: 5 — 6 kiacebl — 1o 5 yacoB B Hezento (175 4 B ron)

7 - 8 kmaccel — 1o 3 yaca anreops (105 1 B rox) u 2 yaca reomerpuu (704 B 1O1)

9 kmacesnl - o 3 yaca anreopst (105 1 B rox) u 2 yaca reomerpuu (704 B r01)

IIpuopurerHnie GopMbI H METOAbI PAGOTHI ¢ 00YYAIO UM HCS

I[J'ISI AOCTHIKCHUS yJallIUMUCA PE3YJIbTATOB 06y‘I€HI/I$I, IMPOIMKUCAHHBIX B Tp€6OBaHI/I$IX K YPOBHIO IMTOATOTOBKH BBIITYCKHUKOB YICHBI IIKOJBHOI'O
METOJIMYECKOTO OOBEAMHEHUS YYHTENel MaTeMaTHKH HCIONb3YIOT aKTyajdbHble B HACTOSIIEE BpEMS KOMIIETEHTHOCTHBIM, JIMYHOCTHO-
OpPUEHTUPOBAHHBIN, JCSITEILHOCTHBIN IMOAXO0/IbI, KOTOPHIE PEAN3YIOTCS B Pa3HOOOPA3HBIX (JopMax OpraHHW3aIuU YIeOHOTO MPOoIecca, COBPEMEHHBIX
MeTOoJIaX OOYYEeHHsI U MeJarornuyecKux TeXHOIOTHH.

Ha YpOKax MaT€MaTuKH, 0COOEHHO Ha YpOKax recoMcTpruu, UCIOJbB3YIOTCA I/IH(l)OpMaIII/IOHHO — KOMMYHUKATHUBHBIC TCXHOJIOTUH. Ha takux
ypOKaxX HUCIIOJb3YyeTCs JEMOHCTPAlMOHHBIA MaTepuall Ha KOMIBIOTEpe, pa3paOOTaHHbIN yUuTeIeM UIH YYCHUKAMU, MYJIbTUMEIUHHBIE TPOTYKTHI.

HpI/IMeHﬂIOTCSI N HCCTAaHAAPTHBIC BUABI YPOKOB, IICJIb KOTOPBLIX - OKHMBUTH CKYYHOC, YBJICUb TBOPUYCCTBOM, 3aMHTCPECOBATH O6I)I)I€HHI)IM, TakK
KaK MHTEpeC — 9TO KaTaau3aTop Bceil yueOHOU NesTenbHOCTH. DTH YPOKH BKIIIOUAIOT B ce0s Bce pasHooOpa3ue (opMm U METOAO0B, OCOOCHHO TaKHX,
Kak npobjeMHoe 00ydeHre, TOUCKOBas eI TeIbHOCTb, MEXIPEIMETHbIE U BHYTPUIIPEAMETHBIE CBSI3H.

BHenpsiroTcsi akTuBHBIE (OPMBI M METOABl OOYYEHHS, B pe3y/lbTaTe KOTOPHIX OOy4eHHE MPUOOpeTaeT NesATEIbHOCTHBIA XapakTep, akKIeHT
JienaeTcs Ha 00y4eHHe yepe3 MPaKkTUKY, MPOJAYKTUBHYIO paboTy yJallluxcsl B MaJIbIX TPYIIax, BBICTpauBaHUE WHIUBUIYAIbHBIX YU€OHBIX TPA€KT OpUH,
Pa3BUTHUEC CaMOCTOATCIbHOCTH yHaIIUXCA U JIMYHOUN OTBETCTBEHHOCTH 3a IMPUHATUE pemeHMﬁ.

[Ipu opraHuzanuyu WTOTOBOTO MOBTOPEHHS U TMOATOTOBKE K WTOTOBOM aTTecTaniuu UcCmoyib3ytorcs KWMbl mponuibix JeT, 3JIeKTPOHHBIC
oOpazoBarenbHbIe pecypcesl (A-kmacc,moodle, Yuu.py u ap.);.

IIpuopurerHbie (popMbI U BBl KOHTPOJIS
JUis MPOMEXYTOYHOTO M HTOTOBOTO KOHTPOJIS NMPUMEHSIOTCS MUCHbMEHHBIE OMPOCHI: CaMOCTOSATENbHbIE pabOThl, KOHTPOJIbHbIE PabOTHI,
MaTeMaTHYeCKHUe JUKTAHThI, TECThI; YCTHBIE ONPOCHI: COOECeI0BaHNE, 3aUEThI.



s opranuzanuu quddepeHInPOBAaHHON CAMOCTOATEIBHONW pabOThl yUalIuXcsi MPUMEHSIOTCS JUAAKTHUECKUE MaTepUallbl, MHINBUAYaIbHbIE
3a/IaHMs Ha KapTOUYKax.

B paMkax moAaroToBKu K WTOTOBOM aTTecTaluu OyIyT MPOBOAMTHCA AMATHOCTUYECKHE U TPEHUPOBOUHBIE paboThl mo marepuasiaMm MUOO,
JMAarHOCTHYECKUE pabOThl MyHUITUTIIATBHOTO U (heIepaJIbHOr0 YPOBHEH, TOPOACKHE KOMIBIOTEPHBIE PA0OTHI, PETIETUIIMOHHBIE paOOTHI IO MaTepUaniaM
YUYUTEIEH.

Buasl koHTpOJIS:

DO — (DpoHTANBHBINA OIIPOC.

WNP]] — unnuBuayanbpHas paboTa y JOCKHU.

NPK — nnauBuyanbHast paboTa mo KapTOUKaM.
CP — camocrosiTenbHas padoTa.

ITP — npoBepouHas padoTa.
MJI — MaTeMaTU4eCKHI TUKTaHT.
Cpoxmu peaM3anuu nNporpamMmsi: 5 JeT ¢ 5 no 9knaccsl.

Cucrema OLeHKH JOCTH/KEHHS IJIAHMPYeMbIX pe3ybTaToB ocBoeHuss AOOII odyuarommmucs ¢ 3a1epKKOH ICHXUYECKOr0 pa3BUTHS

OrneHka JTOCTMKEHUH NPEAMETHBIX M METalpeMETHBIX Pe3yJbTaTOB OCBOEHHS aJalTHPOBAHHOW OCHOBHOW 00pa30BaTENIbHOM MPOrpamMMbl
OCHOBHOT0 00111€r0 00pa30BaHus BKIIIOYAET B c€0sl IB€ COCTABIISIOLIHUE!

- pe3yabTaThl MPOMEXKYTOUHOW aTTeCTallMd OOYYaIoOUIMXCs, OTpPaKaloUIMe JAWHAMHUKY HMX WHIUBUAYAJIbHBIX 00pa30BaTeNbHBIX
JOCTH)KEHUIM B COOTBETCTBUHU C METANPEIMETHBIMH U MPEAMETHBIMU pe3yJbTaTaMU OCBOCHHUS alalTUPOBAHHOM OCHOBHOM 0011e00pa3oBaTeNbHON
IIPOrpaMMbl COOTBETCTBYIOLIETO rojia 00y4eHus Mo MporpaMMaM OCHOBHOT'O 00IIero 00pa3oBaHus / TEMaTUUECKUX MOJYJIEH;

- pe3yJIbTaThl FOCYIapCTBEHHOW UTOTOBOW aTTECTALMU BBIITYCKHUKOB, XapaKTEPU3YIOIIME YPOBEHb OCBOCHHUS NIPEIMETHBIX PE3YJIbTaTOB
allanTUPOBAHHOM OCHOBHOM 00111€00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsL.

[IpomexyTouHass arrecranusi OOyJaroIIMXCs TNPOBOAUTCS B (OpMax, OINpEAENIEHHBIX B MOPSAJKE, YCTAaHOBJIEHHOM OOpa3oBaTEIbHOMN
OpraHu3aluen.

CucreMa OIIEHKM pe3yJbTaTOB OCBOEHHS O0pa30BaTEIbHOW MPOTrpaMMbl CTPOUTHCA C YYETOM OCOOBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH
obyuaromuxcs ¢ 3[IP u opueHTHpoBaHA Ha MOHUTOPHHI WHAWBHUIYAIbHBIX JOCTH)KEHHUH peOeHKa B OCBOEGHUM aKaJEMUYECKUX 3HAHUUA U
(hOpMUPOBAHUY KUZHEHHOW KOMIETEHIIHH.

CrnennanbHble yCJI0BHS NPOBeAeHUs TeKylero KOHTpoas ocsoeHusi AOOII o0yuyarommmucs ¢ 3I1P, npoMe:KyTo4HOM M HTOrOBOM
arrecTanuu

CriennanpHble  YCIIOBHSI MPOBEACHUS TEKYIIETO KOHTPOJS YCIIEBA€MOCTH U TPOMEXYTOUYHOM arrectanuu oOyuaronmxcs c¢ 3[IP moryr
BKJIIOYATh!

— 0co0y1o (opMy OpraHM3aLUU TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M NMPOMEXYTOUHOM aTTecTaluu (B Majoi Ipymnmne, WHIUBHIYaJIbHYIO) C



y4eToM 0COOBIX 00pa3oBaTeIbHbIX MOTPEOHOCTEN U MHANBUAYAIBHBIX 0OcoOOeHHOCTEH oOyyaromuxcs ¢ 3I1P;

— MPHUCYTCTBUE MOTHBALIMOHHOTO 3Tara, CIOCOOCTBYIOIIETO IICHXOJIOTHYECKOMY HACTPOIO Ha padoTy;

— OpraHu3yIOLIYIO TOMOLIb IIE1arora B pallMOHAIN3alUU PACIIPENEICHNS BPEMEHH, OTBOIMMOIO Ha BBIIIOJIHEHUE Pa0OThI;

— MpeIOCTaBICHUE BO3MOXXHOCTH HCIOJIB30BAHUS CIPABOYHOW WHGOpPMALMK, PAa3HOTO poja BHU3YalbHON MOINEPKKU (OMOpPHBIE CXEMBI,
AJITOPUTMBI Y4EOHBIX JACHCTBHI, CMBICIIOBBIC OMOPHI B BU/IE KIFOUEBBIX CIIOB, IIaHa, 00pa3ia) Ipyu CaMOCTOSTEIbHOM IPUMEHEHNUH;

— ruOKoCTh noaxoja K BbIOOpY (pOpMBI M BHA JUATHOCTHYECKOTO MHCTPYMEHTApUs U KOHTPOJbHO-U3MEPUTENIbHBIX MAaTepHAJIOB C y4E€TOM
0c00BIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH U MHIMBUAYAIBHBIX BO3MOXKHOCTEH oOy4atomierocs ¢ 3I1P;

— 0OJBLIYI0 BapMaTUBHOCTH OLICHOYHBIX MPOLEAYP, METO/IOB OLIEHKH U COCTaBa MHCTPYMEHTAPUs OLICHUBAHUS, T03BOJISIIOILYIO ONPEAEIUTh
00pa3oBaTeNbHbIN pPe3yabTaT KaXKA0ro 00y4aroerocs;

— aJanTalui MHCTPYKIIMH C Yy4€TOM OCOOBIX 00pa3oBaTeNbHBIX MOTPEOHOCTEN M MHIAMBUAYAIbHBIX TpyAaHocTed oOyuarouuxcs ¢ 3[IP (B
YaCTHOCTH, YNPOUICHHE (OPMYIUPOBOK IO TPAMMATHUYECKOMY M CEMaHTHYECKOMY odopmMieHHto, 0c000€ MOCTPOCHHE MHCTPYKIUH, OTPasKaroIeh
3TANHOCTb BBIOJIHEHUS 3aJaHHs);

OTCJICKHBAHUE JCHCTBHI 00yUJarOMIerocs sl OLCHKH MOHUMaHUs UM MHCTPYKLIUH H, TIPU HEOOXOJUMOCTH, €€ YTOUHEHUE;

YBEJIMYECHUE BPEMEHU Ha BBIIIOJHECHUE 3a/1aHNM;

BO3MOKHOCTb OpraHU3alMi KOPOTKOIO IIepEPbIBA IPY HAPACTAHUU B ITOBEICHUM NIOJAPOCTKA IIPOSIBICHUM YTOMIICHH S, UCTOLLECHUS;
UCKJIIOUEHUE CUTyalud, MPUBOAALIMX K SMOLMOHAIBLHOMY TPaBMUPOBaHHIO oOydarouierocsi (B 4aCTHOCTHM, HETATUBHBIX PpEaKLUH CcO
CTOPOHBI MeJIarora).

CoOmntofieHne BBILIENEPEUYHUCICHHBIX YCIOBUH MPOBEACHHS TEKYIIETO0 KOHTPOJS YCHEBAeMOCTH M MPOMEXKYTOYHOM aTTecTallMy IO03BOJISIET
UCKJIIOYUTh HEraTHBHOE BIUSHUE CTOPOHHUX (PAKTOPOB Ha MPOAYKTUBHOCTH BbINOJHEHUS oOydaromumcs ¢ 3IIP TecTOBBIX 3ajaHuWil U BBIIBUTH
O0OBEKTUBHBIN YPOBEHb YCBOCHUS y4€OHOTO MaTepuaa.

Utorosas arrecranusa oOyuatomuxcst ¢ 3IIP mpoBoaurcst B coorBerctBuu ¢ 3akitoueHueM [IMIIK o co3nanuu crenuanbHbIX YCIOBHM Ipu
MIPOBE/IEHUH rOCYIapCTBEHHON UTOTOBOM aTTeCTallly M0 00pa3oBaTeIbHBIM IPOrpaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUs.

OueHka 10CTHKEHUS IVIAHMPYEMBIX Pe3yJIbTATOB KOPPEKIMOHHON padoThl

OreHka JOCTH)KEHUS IIIAHUPYEMBIX Pe3yIbTaTOB KOPPEKLIMOHHOM paboThl HA YPOBHE OCHOBHOTO 00IIero 00pa30BaHus, TakXke, Kak U Ha
YpOBHE HauaJabHOTO 00111ero 00pa3oBaHMsl, IPOBOJUTCS C TOMOLIbI0 MOHUTOPUHTA 3()PEKTUBHOCTH CO3/1aHHBIX YCIIOBUHM U OKa3bIBAEMOIl
KOMILJIEKCHOW TTOMOIIIM B 00pa30BaTEeIbHOM OpraHn3allii Ha OCHOBE PETYJISIPHOM OIIEHKH JMHAMUKHU PAa3BUTHUS U 00pa30BaTENIbHBIX TOCTUKEHUH,
a TaKXKe C y4eTOM MPOMEKYTOUHOM arTectanuu o0ydarommxcs ¢ 3I1P.

Ornenka pe3ynbTaToB OcBoeHUs oOydaronmmucs ¢ 3I1P mporpamMmbl KOppeKIIMOHHOM paboOTHl Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
MIPOBOJIUTCS C TOMONIBI0O MOHMTOPUHIOBBIX Ipoueayp. MOHUTOPUHI IO3BOJIAET OCYIIECTBUTh HE TOJIBKO OLEHKY JOCTHXKEHHH IIJIAHUPYEMBIX
pe3yabTaTOB OCBOEHUS O0YYarOIIMMUCS MPOrpaMMbl KOPPEKIIMOHHON pabOThl, HO U PU HEOOXOIUMOCTH BHOCHTH KOPPEKTHBBI B €€ COJAEp)KaHHE U
opranuzanuio. Cienyer UCIOIb30BaTh TpU (POPMbI MOHUTOPUHTA: CTAPTOBYIO, TEKYLIYIO U HTOTOBYIO TUArHOCTHKY.

CraproBasi AMarHOCTHKa MO3BOJSET HApsAy C BBIIBICHHWEM WHAMBUIYAIbHBIX OCOOBIX 0O0pa30BaTeNbHBIX MOTPEOHOCTEH M OCOOCHHOCTEH
oOyuatomuxcst ¢ 3I[IP, BbIIBUTH HCXOOHBIM YpOBEHb IOKa3zaTejel pa3BUTHs MO3HABATEIbHOW, SMOIMOHAIBHOM, DPEryJISTOPHOW, JUYHOCTHOM,



KOMMYHHUKaTUBHON M peueBoi cep, CBUAECTENbCTBYIOIUN O CTENEHN BIMSHUSA HapyLICHUH pa3BUTHs Ha y4yeOHO-TIO3HABATENIbHYIO JNESATEIbHOCTh U
COLIMAJIbHYIO aJJalTaLINIO.

Texymas qUarHoCTUKa UCIOJIB3YeTCs Ul OCYILECTBIEHUSI MOHUTOPHUHIA B TEYEHUE BCErO0 BpeMEHU 0o0ydyeHHs 0Oydarollerocs Ha OCHOBHOM
ypoBHE oOpa3zoBanus. IIpu WCHONb30BaHUM JaHHOW (OPMBI MOHUTOPHHTAa MOXHO HCIHOJB30BAaTh OIKCIPECC-AMATHOCTHKY —IOKa3aTenei
IICUXOJIOTUYECKOr0 Pa3BUTHSL, COCTOSHUE KOTOPBIX HO3BOJISIET CYAUTh 00 YCIEIIHOCTH (HaJIM4YUe IMOJOKUTEIbHOM TUHAMUKM) WM HEYCHEIIHOCTH
(oTcyrcTBHe nuHamukH) oOydaromuxcsi ¢ 3[IP B ocBoeHMH MIaHMPYEMBIX PE3y/IbTAaTOB OBJIAJCHUS MPOrpaMMON KOPPEKIIMOHHOW padoThl B 4acTh
OCBOEGHHS KOPPEKLMOHHBIX KypcoB. JlaHHbIe S3KCHpecc AMAarHOCTHKHM BBICTYNAIOT B KayeCTBE OPHUEHTHPOBOYHON OCHOBBI JUIsl OINpENENIeHUs
TambHEHWIIeH CTpaTernu: MPOJODKEHUS pealn3alui pa3padOTaHHON MpOrpaMMbl KOPPEKIMOHHON pabOThl MM BHECEHHS B HEE OINPENEICHHBIX
KOPPEKTHB.

Llenbi0 UTOTOBOM JMATrHOCTHKH, MPUBOAAIICHCS Ha 3aKIIOYUTEIBHOM dTare (OKOHYaHHE y4eOHOTO roja, OKOHYaHWE OOY4YeHHs Ha YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMsl), BBICTYIAET OLIEHKA JOCTHKEeHUH oOydatomierocs ¢ 3[1P B cOOTBETCTBUY C MIIAHUPYEMBIMU PE3yJIbTaTAMU OCBOCHUS
00yYaroIUMHUCS TPOrPaMMBbI KOPPEKIIMOHHOHN paboTHI.

OpraHu3alvoHHO-CO/IepKaTeNbHbIE XapaKTePUCTUKU CTapTOBOM, TEKylled M HWTOrOBOM JMAarHOCTUKM pa3zpabaThiBaeT 0Opa3oBaTesibHAs
OpraHu3anysi ¢ Y4eTOM THIIOJOTUYECKHX W HHIUBUAYAIBHBIX OCOOCHHOCTEH OOydJarommMxcs, UX HHIUBUAYAIBHBIX OCOOBIX 00pa3oBaTEIbHBIX
MOTpPeOHOCTEH.

Jisi OUeHKH pe3ynbTaToB OCBOCHMs oOywaromumucs c¢ 3[IP mporpamMMbl KOppeKIMOHHON paOoThl, B TOM YHCIE pacIMpeHus cheps
KU3HEHHOM KOMIIETEHIIMH, HCIIOJIb3YETCS METOJ SKCIEPTHOM OLEHKH, KOTOPBIM MpeacTaBiseT co0oi Mpolenypy OLIEHKH pe3y/lbTaTOB HAa OCHOBE
MHEHUH TpYIIbl CIEUUATNCTOB (IKCHEPTOB) M poauTenel oOydaromierocs. JlaHHas mpoleaypa OCYIIECTBISIETCS Ha 3aceJaHusX ICHUXOJIOro-
Me/1arOrMYecKoro KOHCWIIMyMa U 00beAMHSAET BCEX YUaCTHHKOB 00pa30oBaTeIbHOIO Mpolecca, COpoBokaaomux ooyyqatomerocs ¢ 3I1P. Pe3ynbratel
ocBoeHus o0yyarommmucs ¢ 3[TP mporpaMmbl KOPpEKIIMOHHOM pabOTHI HEe BBIHOCATCSI HA HTOTOBYIO OIIEHKY.

B cnyudasx OTCYTCTBHS IMOJIOKUTEIbHON JAMHAMHUKHU B pe3yJbTaTax OCBOEHHUS MPOTPaMMbl KOPPEKIMOHHOW PabOThI, TPYJHOCTSIX OCBOCHMS
AOOIl OOO wu c cormacus poauTeNe (3aKOHHBIX TIPEICTABUTENICH) OOYyJYaIOIMIUICS HAMpaBIsSETCs Ha PACHIUPEHHOE TICHUXOJOTO-MEINKO-
ne1aroruyeckoe 00ce[0BaHue ¢ 1eIbl0 YTOUHEHUS WM U3MEHEHUs 00pa30BaTeIbHOI0 MapIpyTa.



TemaTHyeckoe mIaHMpoBaHue (¢ yueToM padodeil NporpaMMbl BOCIIMTAHMS)

5 kiace

WNe /it

Tema ypoka

Koin-Bo yacos

BocnurareabHBIN KOMIIOHEHT

HarypanbHble yucia:

28

Otanuue uudpsl OT Ynucia

HarypanbpHble yucia u HyJib

Pumckue mudpot

Wudbopmarimonabie TabIUITHI

TaOnuipl BApUaHTOB

YacToTHBIE TaOIHIIBI

HGCHTI/I‘IHaSI CUCTCMAa CUHCIICHUA

CpaBHEHHE HAaTYpaJIbHBIX YHCET

JIMHUM Ha MIIOCKOCTH

JIyu u oTpe3ok

JnuHa oTpe3ka

CpaBHeHMe 0Tpe3KoB. JII1Ha JTOMaHOH JIMHUU

OxpyrieHue yncen

KoopnunatHerii 1y

HIxaner

O6o0maronyii ypok

Pemenne MPUKIIAIHBIX U 3dHUMATCJIbHBIX 3a4a4

Hpe,I[CTaBJ'IeHPIe HCCJIICAOBATCIILCKUX ITPOCKTOB

RPIFRPIFRPIRPINDDNINNINNRFPIFRPIWININIFPINEFPIN| -

BOCHI/ITaHI/IC IIEHHOCTHOI'O OTHOLICHUA K
MpeKpacHoMy, (popMHupoBaHUE TPEICTABICHHI
00 DCTETHYECKUX UIealax U [IEHHOCTIX.

I[eﬁCTBHﬂ C HATypaJbHBIMHA YUCJIaMMU:

w
o1

JeticTBue cioxxeHus. 3aKOHBI CIIOKESHUS

Ciio’xeHre MHOTO3HAYHBIX YHCEIT

JlelicTBUE BhIUMTAHHUE

CBolCTBA BEIYMTAHMS

BrrunTanne MHOTO3HAYHBIX YHCETT

UrcnoBble 1 OYKBEHHBIE BHIPAYKEHUS

YpaBHeHUE

CaMocTosTenbHas pa60Ta

HelictBue ymHoxkeHus. [lepeMecTUTeNbHBIN U cOUeTaTeNbHbIN 3aKOHBl YMHOXKEHHUS

NEFRINDNNEFRINEINDN

BrinoniasieTcst nosyueHnue nanHbix. [logoxanre
HECKOJIbKO CEKYH/I, a 3aTE€M €IlIe pa3
onpoOyiTe BBIPE3aTh UM CKOIMPOBATS.




YMHOKXE€HHE MHOTO3HAYHBIX YHCET

Ksanpar u xy6 uncna

PaCHpeI[eJ'II/ITCJ'ILHHC 3aKOHBI YMHOXCHUA

JevicTBue neneHus

3ajayy Ha 4acTH M ypaBHHUBaHUE

3amayu Ha IBHOKEHUE

CBoiicTBa neaeHus

HSHCHI/IC MHOT'O3HAYHBIX YHUCCII

O600maronii ypok

Pemenne MPUKIIAJAHBIX U 3aHUMATCJIBHBIX 3aJa4

Auxanu3 omubok

[IpencraBnenne uccuea0BaTENbCKUX padOT

PRI IERPINNDINNINWEFIN

JdenumocTthb ynce:

21

Jemmmocts. CBOMCTBA ACITMMOCTH.

IIpu3Haku neaIMMoCTH

[Tpusnaku genumoctu Ha 10, 5, 2

[Ipu3Haku genuMocTt Ha 9 U Ha 3

HpOCTLIe 1 COCTABHBIC YHCJIa

HauOonpmmii 00 JeINTENb

Hanmensiiee obmee kpaTHOE

Jlenenue ¢ ocraTkoM

O6o0marommi ypok

Pemenne MPUKIIAIHBIX U 3dHUMATCJIbHBIX 3a4a4

I[IpencrapieHue HCCIEAOBATEIBCKUX PadboT

PRI IWINININIEFIN

BOCHI/ITaHI/Ie I‘pa)KIlaHCTBeHHOCTI/I,
MaTPUOTH3Ma, YBOKCHUS K IpaBaM, CBO0O1aM U
00s13aHHOCTSIM YEJIOBEKA.

Durypsl Ha MJIOCKOCTH:

15

OKpY>KHOCTB M KPYT

Vel

CpaBHeHHe yTII0B. Bus! yrios.

W3mepenue yrios

TpeyronsHUKH

MHOTroyrojabHUKU

O6o0maronMii ypok

Pemenmne MMPUKJIIAJIHBIX Y 3aHUMATCIJIBHBIX 3a4a4

HpeL[CTaBJ'IeHI/Ie HCCICA0BATCIIbCKUX pa60T

RPIRPIRPINDNWININEFIN

Bocmuranne HPAaBCTBCHHBIX YYBCTB U
OTHUYCCKOI'0O CO3HAHUA.




Ilnomanu ¥ 00LEMBI:

10

[Tnomanu durypst

W3mepenue muomanei

[IpsiMoyrosIbHBIN NapajUIeNIenuIe

O06beM IpSIMOYTOIFHOTO MapaJuIeIIeHIIeaa

O600maroHii ypox

Pemcnne MPUKIIAAHBIX U 3aHUMATCJIbHBIX 3aJa4

HpeI[CTaBJ'ICHI/IC HCCICA0BATCIILCKUX pa60T

PRk (N NN -

Bocnuranue Tpya01r00us, TBOPUECKOTO
OTHOIICHHUS K YICHHUIO, TPYAY, KHU3HU U BEIOOPY
Oyayuieii npodeccuu

JpooHble yucia:

Jomu u npobu

3amaun Ha T0JIM U JpoOu

Henenue u apodu

CpasHenue apodeit

CMelaHHbBIE YHCIIa

CnoXeHHe ¥ BEIYUTaHHE CMEIIaHHBIX YHCEN

D|WININ|W| -

O6o0maronmii ypok

(BN

Pemenne MPUKIIAJIHBIX U 3aHUMATCJIbHBIX 3a1a4

[E=Y

I[TpencraBieHue UCCIETOBATEIBCKUX PadboT

Bocnuranue IIEHHOCTHOI'O OTHOIICHUS K
HpUPOJIE, OKPYKAIOIIEH cpefe.

HeiicTBHSs ¢ 00bIKHOBEHHBIMH APOOSMM:

30

YMHOKEHUE U JielieHue JpoOu Ha HaTypallbHOE YUCIIO

PaBeHcTBO pobeii

OcHOBHOE CBOICTBO IpobOu

[TpuBenenue npobeii k 00IEMy 3HAMEHATEITI0

Cro)XeHHE ¥ BEIYUTAHUE z[p06el71 C PA3HBIMH 3HAMCHATCIISIMU

YMHOXEHNe Tpobei

Henenune npobeit

[Tponoprun

OCHOBHO€E CBOMCTBO ITPONOPIIMH

HpOHOpL[I/IOHaJ'H:HBIe BCJIMYMHBI

O6o00maronyii ypok

Pemenmne MPUKJIAJIHBIX Y 3aHUMATCIIBHBIX 3a4a4

HpeL[CTaBJ'IeHI/Ie HCCICA0BATCIIbCKUX pa60T

PR RPINWNINWRERW WNN

Bocnuranue Tpynoiar00usi, TBOPUECKOTO
OTHOILICHHS K YUCHHUIO, TPYY, )KH3HU U BBIOOPY
Oyaymieii nmpodeccuu




IToBTOpEHHE Kypca S KJacca:

HOBTOpCHI/Ie. I[eﬁCTBHH C HATypaJIbHBIMU YUCJIaMH

IToBTOopenwme. JeiicTBUSA C TpOOIME

O600maronHii ypox

RWIN

Bocnuranue HPAaBCTBCHHLIX YYBCTB U
OTHYCCKOI'0O CO3HAHM.

10

KouTtposabHble padoTsl ( B T.4Y. BXOJAHAS U HTOrOBasl)

HUroro

175

6 KJjacc

Tema ypoka

KoJ-Bo yacoB

BocnurarejbHbId KOMIIOHEHT

IloBTOpeHne Kypca S kiiacca:

[EEN
o

IToBropenue "Hartypanbubie yncna"

[ToBTopenue "JlelicTBHS ¢ HATYPaIbHBIMU APOOSIMH"

IToBTopenue "/lenumoctp uncen"

1

[ToBTOpenwue "durypsl Ha m1ockocTh. [Inomany u 06bemMbr'

[ToBTOpenwue "/[poOHbIie uncma"

[oBTopenue "/leiicTBUS ¢ OOBIKHOBEHHBIMH JIPOOSMU"

[ToBTopenue "IIponopuun"

IToBTOpenue "Permenne TeKCTOBBIX 3a1a49"

NP NPk PR~

Bocnuranne Tpa)KAaHCTBCHHOCTH, IaTpHUOTHU3MA,
YBAXXCHUA K IIpaBaM, CBO6OZ[aM U 00S3aHHOCTSIM
YCJIOBCKaA.

MHOFOFpaHHHKI/I:

IIpusma

TIupamuna

HpaBI/UII)HI)Ie MHOT'OTpaHHUKH

O06o061aroIuMil ypok

Pemienne NPUKIIAIHBIX 3a1a4

Pabora ¢ ommbkamu

Bocriutanue  IIGHHOCTHOI'O  OTHOIICHHS K
MpeKpacHoMy, (hOPMUpPOBAHHUE MPEACTABICHUN 00
ACTETHYECKUX HeaaX U IIEHHOCTSAX.

JecaTuunblie ApoouU:

3anuch M YTeHHE ACCSITHIHBIX Apo0eit

Bocmuranne HPABCTBCHHLIX YYBCTB U 3THYCCKOTO
CO3HAHU.




ITepeBo OOBIKHOBEHHBIX IPOOCH B ACCATUIHBIC

CamocTosTenbHas pa60Ta

CpaBHeHHE JeCATHYHBIX ApOOeit

Cro>keHHe W BEIYUTaHHUE TECATHIHBIX APOOei

CamocrosTenpHas pabora

YMHOXEHHUE U IeJIeHIe necaTnaHoi qpoou Ha 10, 100, 1000 u T.1.

YMHOXEHHUE IECATUIHBIX IPo0eit

JeneHne Ha HaTypaJIbHOE YUCIIO

Jenenune Ha necaTHIHyIO ApoOb

OxpyTriieHne AeCATUIHBIX Apobei

Breruncienus ¢ moMomb0 MUKPOKaIbKYJISATOPa

O06o0maromIyii ypok

Pemenue npukiiaqHbIx 3a1a4y

PP FRPINDNOIA O W ODNEFPDN

Pabora ¢ ommbkamu

[EEN
e}

Cpennee apudgmernyeckoe:

Cpennee apudmMeTuieckoe

[IpoueHTHI M TPOOH

Haxosxienre mporeHToB OT Yrclia

Haxosxnienue uncia no ero TpoteHTaM Bocnuranue 1ieHHOCTHOTO OTHOIIICHUS K npupozae,

HaxoxaeHre npoueHTHOrO0 OTHOIIEHUS OKpY’Karomeu cpeje.

N([W| WWIN|DN

Kpyrossie auarpaMMel

O06o0maronuii ypok

(BN

Pemenue npukiiaiHbIx 3aj1a4y

Pabora ¢ ommbkamu 1

Kpyrasle Tena: 12

JINHA OKPY)KHOCTH Y IUIOIIAJb Kpyra 3
A Py Hia1b Kpy dopMupOBaHKE TIEHHOCTHOI'O OTHOIIIEHUS K CEMBE,

Hununap. Konyc 4 3JI0POBBIO U 3[IOPOBOMY 00pasy *KU3HU

Cdepa u map 2




O06o06maromnIyii ypok

Pemienne NPUKIIAAHBIX 3a1a4

Pabora ¢ ommbxkamu

S

Ilono:kuTeIbHBIE U OoTpHUIATE/JAbHbIC YUCJIaA:

w
=~

KOOpI{I/IHaTHaH npgamas. OTpI/IHaTCHI)HBIe quciia

IIpoTrBONONIOXHBIE YKCTA

CpaBuenue yucen. Moayms uncia

CamocTosTenpHas pabora

CroxeHne 9uces ¢ OQUHAKOBBIMHU 3HAKaMH

Cro)xeHune 9uces ¢ Ppa3sHbIMU 3HaKaMH

3aKOHBI CI0KEHUS

CamocTosiTenpHas pabora

Brrunranue

YMHOXEHHE

Jenenue

MpHuokecTBO. UHCIIOBBIE MHOYKECTBA

CoBMeCTHEIC ,Z[eflCTBPIH C paliluOHAJIbHBIMHU YUCJIAMHU

O06o0miaromIyii ypok

Pemienne NPUKIIAIHBIX 3a1a4

Pabora ¢ ommbkamu

PRI RPN DN WORPW BAEADNEPIDNDDNDDDN

Bocmuranue TPYI0TIO0HS, TBOPYECKOTO
OTHOLICHUSI K YYEHWIO, TPYOY, KU3HU U BBIOOpPY
Oyaymiei mpodeccuun

Cummerpus:

[EEN
(6}

IlenTpanbHas CUMMETPHUS

OceBast cUMMeETpHs

CamocTosTenpHas pa60Ta

KOOpZ[I/IHaTHaH IIJIOCKOCTB

CumMeTpHs IPOCTPAHCTBEHHBIX QUTYD

0060061l ypok

RPINIDN P~ W

Bocnuranue rpaxxJaHCTBEHHOCTH, HaTPUOTU3MA,
YB@KEHHUS K IMpaBaM, CBOOOJaM M O00A3aHHOCTSIM
YeJI0BeKa.




Pemenue nmpuknamHeIx 3aqa4y
Pabota ¢ ommbkamu 1
8 IMoBTOpenne kypca 6 Kiacca: 10
IToBTOpenwue "JlecsaTuanbie npoou" 2
" " Bocnutanue = LIEHHOCTHOrO  OTHOIUIEHHS K
[ToBTOpenwne "Cpennee apudmeTnieckoe 2 .
MpeKpacHoMy, (opMUpOBaHHE TpeACTaBICHUN 00
IToBTOopenwue "IloOXUTENBHEBIC H OTPHUIATEIBHEIC YHCTA" 3 ACTETUICCKUX HIIeaaax 1 IEHHOCTSX.
IToBropenue "Muororpanauku. Kpyrisie tena" 1
O06o6matonuii ypok 2
9 IIpaKTHKYM N0 PeIleHHI0 CI0KeTHBIX 32124 12 Bocnuranue HpaBCTBEHHBIX YYBCTB U 3TUYECKOTO
CO3HaHWUS.
Pemmenne 3aHuMAaTeJbHBIX M OJTUMIUATHBIX 33124 8 BocnuTanue TpyROMIO6HS, TBOPYECKOTO
10 OTHOIIIEHUSI K yUYEHWIO, TPYAY, )XH3HH U BEIOOpPY
Oymymieit mpodeccun
11 KoHTpoJibHbIe padoThI ( B T.4. BXOJHASI U UTOTOBasl) 8
12 | Utoro 175
7 kaacc. Aareodpa
Nen/ot Tema KoJj-Bo yacos BocnuraTteabHbIH KOMIOHEHT
1 IToBTOpeHMe Kypca 6 kiaacca: 4
[MoBropenne. CpaBHeHHE, CIOKEHUE U BRIYUTAHKE IPOOEH ¢ pasHBIMU 1
3HaAMEHATEISIMU Bocnuranue IHEHHOCTHOI'O OTHOIICHMUSA K
o npekpacHoMy, (POpMHpPOBaHUE MIPECTABICHUI 00
[loBTOopenue. YMHOXEHHUE U AeIeHUE Ipo0eit 1 pekp y> popmup pel
OCTCTHYCCKUX HJcaJlaX U IICHHOCTAX.
[ToBropenue. CiiokeHHE M BEIYUTAHUE YHCEN C Pa3HBIMHU 3HAKAMHU 1
[loBTOpeHue. YMHOXKEHHUE U AETICHUE MTOJIOKHUTEIBHBIX U OTPULATEIbHBIX YUCE]. 1
2 Auredpanveckne BbIPasKeHHA: 7
UmncnoBbie BBIPAKEHHUS. 1 BocnuTanue HpaBCTBEHHBIX YYBCTB U 3THUECKOTO
Anrebpanyeckne BbIpaXeHUSI. 1 CO3HaHUSL.
Anrebpanyeckue paBeHcTBA. DOpPMYIbI. 1




CBoiicTBa apu()METHIECKHUX TCHCTBHIA.

[IpaBuna packpbITHS CKOOOK.

Koumponvnas paboma Nel no meme «Aneedpauueckue 8bipanceHusLy.

O600menue mo Teme AnredpandecKue BhIpaKeHUS

ypaBHeHl/Iﬂ C OTHUM HEU3BECTHBIM:

YpaBHEHUE U €r0 KOPHHU.

PewieHre ypaBHEeHHI ¢ OTHUM HEU3BECTHBIM, CBOASIINXCS K IMHEHHBIM.

Pewenune 3a1a4 ¢ MOMOILBIO YpaBHEHUI.

O6o00mmaronuii ypok 1o Teme.

3aKTIOUMTENbHBIN YPOK 1O TJ1aBe 2.

Koumponvnas paboma Ne2 no meme « Ypaguenusi ¢ 0OHUM HeU38ECHMHbIMY.

Bocruranue Tpyaoo0us, TBOPIECKOTO
OTHOIIICHHS K YUCHHUIO, TPY/LY, )KH3HU U BBIOOPY
Oyayuiei nmpodeccuu

OpHowieHbl H MHOTOYJIEHbI:

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIEM.

CBoliCTBa CTEIICHH C HAaTypaJbHBIM ITOKA3aTCIICM.

Onnounen. CTaHIapTHBIN BU]T OTHOWICHA.

VYMHOXEeHUE OJHOYJICHOB.

Koumponvnas paboma Ne 3 no meme « Oonounenvl ».

MHoroujeHsl.

[IpuBeneHue MOA00HBIX ClIaracMbIX.

Co)XeHne ¥ BEIYUTaHNUE MHOTOYJICHOB.

VYMHOKXEHIE MHOTOUJICHA Ha OJHOYJICH.

VYMHOXKEeHHE MHOTO4YJICHAa HA MHOTOYJICH.

HCHCHI/IC OJHOYWICHA U MHOI'O4JICHA Ha OAHOYJICH.

3aKITIOYNTENBHBIA YPOK 10 TJaBe 3.

Koumponvuas paboma Ned no meme « O0OHOUIeHbL U MHOSOUNICHBLY.
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Bocmuranne rpakJaHCTBEHHOCTHU, TIaTPUOTU3MA,
YBAXKCHUA K IIpaBaMm, CBO60}1aM U 00513aHHOCTSIM
YCIIOBCKa.

Pa3o:xeHne MHOTOYJIEHA HA MHOKUTEJIH:

[EEN
(op}

qDOpMI/IpOBaHI/IG IEHHOCTHOI'O OTHOIICHUA K CEMBE,




Brinecenune 001ero MHOKHUTENSA 38 CKOOKH.

Crioco6 rpynmupoBKH.

®opMyIia pa3HOCTH KBaJIpaTOB.

Ksanpat cymmsl. KBaapat pasznoctu.

HpI/IMCHGHI/Ie HECKOJILKHX CITOCOO0B Pa3JI0KCHU MHOT'OYJICHOB Ha MHOXUTCIIN.

3aKTFOUMTENBHBIN YPOK TIO TaBe 4.

Koumponvnas paboma Ne5 no meme «PaznosceHue MHOZOUIEHO8 HA MHOMCUMENUY.

RPlRPRPW W w|l wiN

3JI0POBBIO U 3I0POBOMY 00pa3y KH3HU

AuredGpandeckue apoou:

[EEN
e}

Anrebpanueckas 1poob. CokpaiieHie qpoOei.

[IpuBenenue npobeii k 00IEMy 3HAMEHATEITIO

CrnoxxeHue 1 BEIYUTAHHE aNreOpandecKux Ipooei.

YMHOXKEHHUE U AeTieHHe anredpandeckux Ipooeit

CoBMecCTHBIE TEHCTBUS HAJl aTe0pandecKuMH IPOOSIMH

3aKIIIOYNTENBHBIA YPOK IO IiIaBe S.

Koumponvnas paboma No6 no meme «Aneedpauueckue opoouy.

BocnuTanyue neHHOCTHOTO OTHOLIECHHUS K IPUPOIE,
OKpY>Karollel cpere.

Jluneiinasi pyHkuus u eé rpajuk:

HpﬂMOYl"OJ'ILHaH CHUCTCMA KOOPAMNHAT Ha INIOCKOCTH.

DyHKIUS.

Oynknus y=kx u ee rpaduxk.

Jluneitnas byHKIMS 1 ee Tpaduk.

3aKIIOYNTENBHBIN YPOK 10 Tase 6.

Koumponvuas paboma Ne 7 no meme «/Iunetinas pynxyust u ee epagury.

R lRr|[NNR[RloRIRIMXBINDN

Bocnuranue Tpyno0i1r00us, TBOPUECKOTO
OTHOIIICHHS K YUSHHIO, TPY.LY, )KU3HU H BBIOOPY
Oyaymieii mpodeccuu

CucreMbl ABYX YPaBHEHHI C ABYMS HEM3BeCTHBIMU:

[E=Y
[E=Y

YpaBHEHUS IEPBOH CTETIEHH C ABYMS HEM3BECTHHIMU. CHCTEMBI YPaBHEHUH.

Croco0 1oICTaHOBKH.

Crioco0 CII0KeHUs.

I'padmyeckuii criocod perieHUs] CUCTEM YPaBHEHUI

R INN|P-

Bocnuranne 11eHHOCTHOTO OTHOLIEHUS K
npeKkpacHoMy, (POpMHUpPOBaHUE MPEACTABICHUH 00
ACTETUYECKUX Meaax M MEHHOCTAX.




Pemenue 3aga4 ¢ TOMOIIBIO CUCTEM YpaBHEHUI

3aKIIOUNTENbHBIN YPOK 10 T1aBe 7.

Koumponvnas paboma Ne 8 no meme « Cucmemul 08yx ypasHeHuil ¢ 08yMs
HeU3BeCmHbLMUY.

Jj1eMeHThl KOMOMHATOPUKH:

Pazanuunbie KOM6I/IHaHI/II/I us3 TpéX 3JICMCHTOB.

Tabnuua BapraHTOB ¥ MPABUIIO IPOU3BEICHUS.

[Toxcu€r BapuaHTORB C MOMOIIIBIO TpadoB.

Koumponvnas paboma Ne9 no meme «dnemenmol KOMOUHAMOPUKUY.

BocnuTanye neHHOCTHOTO OTHOLLIECHHUS K IPUPOIE,
OKpY>Karollel cpere.

10

Hrorosoe nosropeHue Kypca ajaredpol 7 Kjaacc:

YpaBHEHUE ¢ OTHOI NEPEMEHHOIA.

Jluneitnas GyHkus u e€ rpaduk

CreneHn U €€ CBOUCTBA.

Pewienue cuctem IMHEWHBIX YpaBHEHUM.

HToroBas koHTpoJbHaAsI padoTa.

RilRr|RrRrRrO|R|INDNN(N] P (P |lw

®dopmupoBaHKE IEHHOCTHOTO OTHOIIECHUS K CEMBE,
370POBBIO U 37I0POBOMY 00pa3sy >KH3HU

11

HToro

105

7 kaacc. I'eomerpus

Tema

KoJs-Bo yacoB

BocnurarebHbI KOMIIOHEHT

HavanbHble reOMETPUHICCKUE CBCACHUA:

Touku, npsMble, oTpe3ku. JIyd u yroim.

CpaBHEHHE OTPE3KOB U YTJIOB.

M3mepenue oTpe3KoB.

W3smepenue orpeskoB. Pemenune 3amay.

I/I3M€pCHI/Ie YTJIOB.

W3mepenue yrios. Pemenue 3anau.

CMexHBIE U BEpTUKAIbHbIE yIibl. [lepneHauKynspHbIe TpsAMBIE.

A IR

Bocnranue OEHHOCTHOI'O OTHOLIECHUS K
MpUPOE, OKPY>KaIOIIEH cpelie.




IlepnenaukyispHele npsMble. Pemenne 3anay.

Pemienne 3aga4d 110 TeMeE «HauanbHbIe TCOMCTPUUCCKUC CBCACHUS.

Hpoeepowa}z pa60ma no meme «Hauanvhole ceomempudecKkue CcBeOeHUA).

[SEN (SN SN

TpeyrojibHUKH:

[
~

TpeyrosabHukH

IlepBblii mpU3HAK PaBEHCTBA TPEYTOJBHUKOB.

MenunaHbl, GMCCEKTPUCH! M BEICOTHI TPEYTOJIbHUKA.

Pemenne 3amau.

Bropoii 1 TpeTHii IpU3HAKU paBEHCTBA TPEYTOJIbHUKOB.

3ajaun Ha IOCTPOCHHUE.

Pemenne 3amau.

IIposepounas paboma no meme «IIpusnaxu pagencmea mpey2oibHUKO8.

P (N WWRFRPr W W

Bocnuranue Tpynonro0usi, TBOPUECKOTO
OTHOILCHHUS K YUCHUIO, TPYY, ’KH3HU U BEIOOPY
Oymymieit mpodeccun

ITapasienbHbIEe IPSMBIE:

[Tpu3Haky mapayuienbHOCTH OBYX MPSMBIX.

Axcuoma MnapauICJIbHBIX IPSAMBIX.

CBoiicTBa napajICJIbHBIX IMPAMBIX

Pemienue 3amay.

IIposepounas paboma no meme «llapanienvhvle npsamoies.

dopmMupoBaHKe [IEHHOCTHOTO OTHOILLIECHHUS K
CEeMbe, 30POBBIO U 30POBOMY 00pa3y KU3HH

CooTHOLIEHNSI Me:KAY CTOPOHAMH M YIJIAMH TPeYroJIbHUKA:

CymMa yIioB TpeyroibHHKA.

CooTHOIIEHUS! MEXIY CTOPOHAMH U yTIaMH

Pemenue 3amau.

IIposepounas paboma no meme « CoomuouieHuss mexcoy CMmopoHamu U yenamu
mMpey20ibHUKAY.

IIpssMOyTroJIBHBIE TPEYTOJBHUKH.

HOCTpOCHI/Ie TPCYTrOJIbHUKA IO TPEM 3JICMCHTAM.

Pemntenne 3amau.

Ilposepounas paboma no meme «Yenvl u CmMopoHbl 6 MpeyeoivhuKe, 3a0a4u Ha
nocmpoeHuey.
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Bocnuranue rpaxxaaHCTBEHHOCTH, TATPUOTU3MA,
YBa)KCHUS K ITpaBaM, cBO0O0IaM U 00S3aHHOCTSAM
YeloBeKa.




HMTorosoe noBTOpeHne Kypca reoMeTpuu 7 Kjacca:

16

HOBTOpeHI/IC. HauansHbie TCOMCTPUUCCKUC CBCACHU.

TPEYTOJIbHUK.

IloBTopenme. Ilpm3Hakum  paBeHCTBa  TPEYrOJIBHHUKOB. PaBHOOEIpEHHBIN

TToBTopenue. IlapannensHbie TpsSMbIE.

HOBTOpeHI/IC. CooTHoIICHHS MCXKAY CTOPpOHAMU U yIrjlaMHu TPECyroJibHUKa.

Konmponvuas paboma no ceomempuu 3a kypc 7 kiacca.

Pabora Hax ommbOkamMu

[ FEN N NG

Bocrnutanue 11eHHOCTHOTO OTHOIICHMSI K
MIpeKpacHOMY, (OPMHUPOBAHHE TIPECTABICHUI 00
JCTETUYECKUX HJIeallaX U IIEHHOCTSX.

8 kiace. Aareopa

Tema ypoka

KoJs-Bo yacoB

BocnurarejbHbId KOMIIOHEHT

HepagencrBa:

N
[ep}

[TonoxxuTeabHBIE B OTpHULATCIIbHBIC YUCJIA.

UucnoBble HEPABEHCTBA.

OCHOBHbBIE CBOMCTBA YMCIIOBBIX HCPABCHCTB.

CrnoxxeHue u YMHOXXCHHNC HCPABCHCTB

Crtporue u HeCTpOorue HepaBeHCTBA

HepaBeHCTBa C OAHUM HENU3BCCTHBIM

Pemienne HCPABCHCTB

Cucrema HEPABCHCTB C OAHUM HCU3BCCTHBIM. YucnoBbie IIPOMEIKYTKH.

Pemrenne cucrem HCPABCHCTB

Monynp yricna. YpaBHEHHS M HEPABEHCTBA, COJIEPIKAIINE MOTYITh

O6o061eHune o Teme «HepaBeHCcTBa»

KonTponbnas padora Nel mo Teme «HepaBencTa»

AHanu3 omuOOK, TOMYIIEHHBIX B KOHTPOJIBHON paboTe

Bocnuranne IrpaXJaHCTBEHHOCTH, ITIaTPUOTHU3MA,
YBAXKCHUA K IIpaBaMm, CBO60}1aM U 00513aHHOCTSIM
YCJIOBCKaA.

IIpubanskeHHbIe 3HAYECHUS BeJIMYNH:

HpI/I6J'H/DKeHHBIe 3HA4YCHMA BCIIMYMH. HOFpeH.IHOCTL BBIYHMCJICHUS

| 0O |FRPIFPIFPWIN WIOIFRLININDNEFPIN

dopmHpoBaHKE ICHHOCTHOTO OTHOIICHUS K CEMBE,
3JI0pOBBIO U 3J0POBOMY 00pa3y >KH3HU




OrneHKa NOrpenIHOCTH

OxpyTrIiieHne 9ncen

OTHOCUTENIBbHAS TOTPENTHOCT. [IpakTHYecKkre mprueMbl TPUOITHKESHHBIX
BBIYHCIIEHUH

IIpocTeiiine BBIYUCICHNS HA MUKPOKAJIbKYJISITOPE

JleficTBHS Ham YrcIiaMU, 3alTMCAHHBIMHU B CTAHIapTHOM BHJIC

Brruncnenus va MUKPOKAJIBKYJIATOPE CTCIICHU YHCIIa, 06paTHOFO JaHHOMY

[TocnenoBaTenbHOE BHITIOJHEHUE ONEpaIldii HA MUKPOKAIBKYIIATOPE

SN

KBagpaTHble KOpHU:

ApudmeTnaecKkuii KBaApaTHBIN KOPEHb.

N

JelicTBUTENbHBIE YUCA

N

JelicTBUTENbHBIE YUCA

KBanparHblil KOpeHb U3 CTEEHH.

KBanpaTHblil KOpeHb U3 IPOU3BECHMUSL.

KBanpaTHblil KopeHb U3 ApoOH

O0606m1eHne o teMe «KBaipaTHble KOPHI

KontponbHas pabora Ne2 o teme «KBagpaTHble KOPHU»

RPIRININDN

Bocnuranue Tpynoiaro0usi, TBOPUYECKOTO OTHOIICHHS
K YYEHHUIO, TPYAY, )KU3HH U BEIOOpPY OyayIen
mpodeccun

KBagpaTHble ypaBHeHMA:

N
[op}

KBanpatrHoe ypaBHEHHE U €T0 KOPHU

Henonnble kBaspaTHbIE ypaBHEHUS

MGTOIL BBIACIICHUS IMOJIHOTO KBaJipaTa

PemeHne kBajpaTHBIX YpaBHEHUN

ITpuBenenHoe kBagparHoe ypaBHeHue. Teopema Buera

YpaBHEHUs1, CBOSIIAECS K KBaPaTHBIM

Pemrenne 3a/1ay ¢ NOMOIIBIO KBAJIPaTHBIX YPAaBHEHUI

Pemienne HpOCTCfIH.IPIX CHUCTCM, COACPKAINUX YPABHCHHUC BTOpOﬁ CTCIICHU

Pasnugnble cmoco6b! peleHns CUCTEM YpaBHEHUI

Pemenne 3amayu ¢ MOMOIIIBIO CUCTEM YpaBHEHUN

O606mu1enue no teme «KBagparHble ypaBHEHHS»

KonTtposnbHas pabora Ne3 o teme «KBapaTHbie ypaBHEHUS

Amnanu3 ommuboK, JOMYIICHABIX B KOHTPOJIBHOU paboTe
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Bocnuranue 11eHHOCTHOTO OTHOLIEHHS K
npeKkpacHoMy, (POpMHUpPOBaHUE MPECTABICHUI 00
3CTETUYECKUX UeaTax U LEHHOCTSX.




KBaapaTuunas gpyHkuus:

OnpeneneHue KBaIpaTUIHON YHKIIUH

Ddyukuua y = X2

®dynkupa y = ax?

®dynkiua y = ax?+ bx + ¢

ITocTpoenue rpaduka KBagpaTUIHON PyHKIINH

0O0606menns o Teme «KBagpatudnas QyHKITHD

Kontponbhas padora Ne4 o teme «KBaapaTuuHas QyHKIHS

BocnmuTanne 11eHHOCTHOTO OTHOIIEHUS K TIPUPOJIE,
OKpY>Karollen cpene.

KBaaparHblie HepaBeHCcTBA:

KBanpaTrHoe HEpaBEeHCTBO U €ro peleHne

Pemenne kBapaTHOTO HEPABEHCTBA C TOMOIIBIO rpaduKa KBaIPaTHIHOMN
GbyHKIMH

w

Meron unTepBagoB

O606menne mo Teme «KBagpaTHbIe HEpAaBEHCTBA»

KontponbsHas padora NS o Teme «KBagpaTHbIe HEpaBEHCTBA

AHanu3 omMOOK, JOMYIIEHHBIX B KOHTPOJILHON padoTte

Bocnuranue HPAaBCTBCHHLIX YYBCTB U 3TUYCCKOI'O
CO3HAaHU.

IloBTOpEHME:

HepaBeHCTBa nu HpI/I6J'II/I)KeHHLI€ BBIYMCJICHUA

KBanpaTHble KOPHU U KBaJApaTHbBIC YPaBHEHUS

KBasipaTHble KOPHH U KBaJJpaTHbIE yPaBHEHHUS

KBanpatuunas QpyHKuns

KBanparHbie HepaBeHCTBa

Pemenne 3aa4 C NIOMOIIBIKO COCTABJICHUS KBA/JPATHBIX ypaBHeHI/Iﬁ

Hrorosas KOHTPOJIbHAas pa60Ta C 3JICMCHTaMH1 TCCTUPOBAHUSA
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®dopmupoBaHKE IEHHOCTHOTO OTHOIICHUS K CEMBE,
3JI0POBBIO U 3J0POBOMY 00pa3y KU3HU




8 kaacc. I'eomeTpus

Tema

KoJs-Bo yacoB

BocnurareabHbIH KOMIIOHEHT

YeTblpexyroJibHUKHU:

14

MHoroyronbHuK. Beinmykibsiii MHOroyroasHuk. CyMMa yrioB BBITYKIIOTO -
YTOJIbHHUKA

MHoroyronbsHUKU. Pemienue 3agau

[TapannenorpamMm. CBOMCTBO MapaysienorpaMma

[Ipu3Haku napamiesorpamma

Pemenue 3anau no reme «llapamienorpaMmmy»

Tpaneuust. Buasl Tpaneuuii. CBoKCTBa MPSMOYTOJIBHOM Tpanenuu

Teopema Daneca

3amayn Ha IOCTPOEHHE

[IpsimoyronsHuk. CBOMCTBA M MPU3HAKH NMPSIMOYTOJIBHUKA

Pom6. CeoticTBa 1 mpu3HaKu pomba

KBanpat. CBoliCcTBa M MPU3HAKH KBajpaTa

OceBas 1 IEHTpAIbHAST CHMMETPUH

Konrtponbras padora o Teme «HeTblpexyroabHUKI»

AHanu3 ommOOK, TOMYIIEHHBIX B KOHTPOJILHOH padoTre

N R R

Bocnuranue HPaBCTBCHHBIX YYBCTB U 3TUYCCKOT'O
CO3HaHUA.

Ilnomane:

H
S

[Tmomans. CBoticTea miomaau. Ilmomans MHOTOYTOIEHUKA. PaBHOCOCTaBICHHBIE
W paBHOBEJIHKHE QUTYPBHIL.

(BN

Hnomazu; IpAMOYTOJIbHHUKA

Hnomazu; MnapajurejorpaMmma

IInomane TpeyroapHUKa

Ilnomans Tpaneuuu

Pemienue 3a1a4y Ha BeIYMCIIEHUE TUIOAAEH QUryp

Teopema [Iugaropa

Teopema, obpaTtnas Teopeme Iludaropa

Pemenue 3agau no reme «Teopema Iludaropay

Pemenwne 3aga4. [loaroroBka k KOHTPOJIBHOM paboTe

KouTtposbHas padora no teme «Ilormaan»

A NN

Bocnuranue Tpynonro0usi, TBOPUECKOTO OTHOIICHUS
K YYEHHIO, TPYAY, )KU3HH U BEIOOPY OyayIen
npodeccun




AHanu3 ommoOOK, TOMYIIEHHBIX B KOHTPOJIBHOM paboTe

[ERN

Iogo0HbIE TPEYTONbHUKU:

-
©

[IpomnoprmonansHble 0Tpe3ku. OnpeneneHne NoJ0OHBIX TPEYTOJIHHIKOB

OrHomicHHue rmoma,ueﬁ HOI[O6HBIX TPECYrOJIbHUKOB

IlepBbIii npu3HaK MOA00US TPEYTOIBHIKOB

Pemenwe 3aqaq Ha mpUMEHEHNE TIEPBOTO MPU3HAKA MOA00MS TPEYTOJIHHIKOB

Bropoii npu3Hak mogo0usi TpeyroJ-HUKOB

Tperuit npuszHak Mo100usl TPEYyroJIbHUKOB

Pemenue 3amau

[IpoBepounas pabota no teme «[Ipu3HaKu TOAOOHS TPEYTOIEHUKOBY

CpenHsasa TMHUA TPEYTOJIbHUKA

Cpennsist nuHMs TpeyronbHuKa. CBONCTBO MEANAH TPEYrOJbHUKA

IIponopuoHaNIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

3aga4y Ha IOCTPOCHUE

UzmeputenvHbie paboThl Ha MecTHOCTH. [o/100Me TPOU3BONBHBIX QUTYD

CuHyc, KOCHHYC U TaHT'€HC OCTPOI'0 YIia NPSIMOYTOJIbHOTO TPEYTOJIbHUKA

3HaueHue cuHyca, KOCMHyca U TaHreHca s yrios 30°, 45°, 60°

CooTHoOIIEHUS MEXAY CTOPOHAMH U YTJIaMU PSIMOYTOJIBHOTO TPEYTOJIbHUKA

Pemenue 3agau

Konrponbnas padora no Teme «llogoOHbIE TPEYTrONbHUKIY

AHanu3 ommOOK, TOMYIIEHHBIX B KOHTPOJIBHOM padoTre
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®opMupoBaHUEe LIEHHOCTHOTO OTHOIIEHUS K CEMbE,
3II0POBBIO U 3710pPOBOMY 00pazy *KH3HH

Okpy:XHOCTB:

=
~

B3aumuoe pacrnonoskeHue npsiMmon 1 OKpy>KHOCTH

Kacarenpnas k OKPYXHOCTHU

KacarenbHas k okpyxHoctu. Penenue 3agau

I'pagycHas mepa 1yru OKpyKHOCTH

Brmcannslii 1 neHTpaneHbIi yroa. CBOHCTBA BIMCAHHBIX YIUIOB. TeopeMa o
BIIMCAHHOM YIJIE

Teopema 00 0Tpe3Kax NepeceKaroLIUXCs XOpa

Pemenne 3aJa4 1Mo TEME ((HeHTpaJ'IBHBIe Y BIIMCAHHBLIC YTJIBD)

CBOICTBO OMCCEKTPUCHI yIiia

RlRRr| P | RRRk-

Bocnuranne 11eHHOCTHOTO OTHOLIEHHS K
npeKkpacHoMy, (POpMHUpPOBaHUE MPEACTABICHUI 00
3CTETUYECKUX Heaax U IMEHHOCTAX.




CBOHCTBO CEpeTUHHOTO MEPIEHANKYISIPA K OTPE3KY

TeopeMa 0 TOYKE NIEPECCUYCHUA BBICOT TPCYTrOJIbHUKA

Bnucannast okpyXHOCTb

CBOMCTBO OIIMCAaHHOI'O YCTBIPCXYI'OJIbHUKA

OnmcanHas OKPY>KHOCTb

CBOHICTBO BIIMCAHHOT'O YETBIPEXYTOJIbHHUKA

Pemenwue 3anay. [loaroroBka k KOHTPOJIBHOM paboTe

KonTponbHas pabora o teme «OKpy>KHOCTHY

AHanu3 ommOOK, TOMYIIEHHBIX B KOHTPOJIBHOI paboTe
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IHoBTOpenue. Pemenne 3agau:
Bocmuranue IrpaXaJaHCTBEHHOCTH, ITIaTPUOTHU3MA,
IToropenue. YeTblpeXyroabHUKU YBa)KCHHMS K IIpaBaM, CBOOOAAaM U 003aHHOCTSIM
[oeropenwue. ITnomanp YeJI0BEKa.
[ToBTOpenwne. Iloqo0HBIE TPEYTONEHUKN
9 kyacc. Aaredopa
Ne Kox-Bo yacoB BocnurarebHbIA KOMIIOHEHT
n/n Tema
1 IoBTOpEHUeE:
q)OpMI/IpOBaHI/Ie IECHHOCTHOI'O OTHOIICHHA K CEMBE,
[ToBTOpeHue Kypca anreOpsl 8 Kiacca 3OPOBBIO H 3/I0POBOMY 06Pasy KU3HH
BxonHoe TecTupoBaHue 1
2
CreneHb ¢ pallHOHAJBLHBIM MOKA3aTe1eM 14
CreneHsp C LesbIM OKa3aTeneM 3
Apudmernueckuii KOpeHb HATYpaIbHON CTEIIEHH 2
CBolicTBa apI/I(bMeTI/I"IeCKOTO KOPHSI 2 Bocmranue IrpaXXJaHCTBEHHOCTH, ITIaTPpUOTHU3MaA,
C > YBa)KEHHS K IIpaBaM, CBOOOAaM U 003aHHOCTSIM
TENeHb C pallMOHAIbHBIM TIOKa3aTelIleM ——
Bo3zBezneHue B cTeneHb YMCIOBOT0 HEPAaBEHCTBA 2
0060061eHune Mo Teme «CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM» 1
Kontponbnas padota Ne2 o Teme «CTeneHs ¢ pallMOHaJIbHBIM [TOKA3aTeIeM» 1
AHanu3 ommubOK, TOMYIIEHHBIX B KOHTPOJIBHON padoTe 1




Crenennas GpyHKIMA:

Ob6nacTp onpenenenus GyHKIUH

Bo3zpacranne u yosIBaHNEe (QYHKIAN

YETHOCTD M HEYETHOCTh PYHKIMH

Oynkuusa y=k/x

HCpaBeHCTBa " YpaBHCHUS, COACPKAIINEC CTCIICHD

Kontponbhas padora Ne3 no Teme «CremneHnHast QyHKIN

AHanu3 omubOK, TOMYIICHHBIX B KOHTPOJIBHON padoTe

Bocnuranve 11eHHOCTHOTO OTHOIICHHS K
MpeKpacHoMy, (opMHupoBaHUE TIPECTABIECHUH 00
ACTETUYCCKUX UeaNaxX U IEHHOCTSX.

IIporpeccun:

YucaoBas NocaeI0BaTeIbHOCTE

Apudmerraeckas Iporpeccus

CymMa 71 IepBbIX WICHOB apru(PMEeTHIECKONW POTPECCHU

I'eomeTpuyeckas nporpeccus

CyMMa 7 nepBbIX YWICHOB F€OMETPUYECKON IPOrpeccuun

Pemenue 3anau no teme «lIporpeccumn»

O606menue no Teme «lIporpeccun»

KontponbHas padora Ned nio Teme «CremneHHast QyHKIHS)

Amnanu3 ommboK, JOMYIICHHBIX B KOHTPOJIBHOU paboTe
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Bocnuranue Tpynonro0usi, TBOPUECKOTO OTHOIICHUS
K YYEHUIO, TPY/y, KU3HU U BEIOOpY Oy mymieit
npoeccuun

CayuaiiHble COOBITHS:

H
S

CoObITus

BeposTHOCTD COOBITHS

Pemienne BCPOATHOCTHBIX 3a4a4 C TIOMOIIBIO KOM6I/IHaT0pI/IKI/I

T COMCTPUUCCKAA BEPOATHOCTD

OTHOCHTENBHAS YaCTOTa U 3aKOH OOJIBIINX YHCE

O606menue no teme «CiydaiiHbie COOBITHSD)

KontponbHas padota Ne5 no Teme «CiyqaiiHbie COOBITHS

Amnanmu3 ommboK, JOMYIICHABIX B KOHTPOJIBHOU paboTe
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Bocnuranue HPAaBCTBCHHLIX YYBCTB U 3TUYCCKOI'O
CO3HAHMU.




CayyaiiHble BeJIUYUHBI:

11

Tabmmie! pacrpeneieHus

Ilosmrons! vacToT

FeHepaﬂbHa}l COBOKYITHOCTb 1 BI)I60pKa

I'enepanbHas COBOKYITHOCTh W BEIOOpKA

Pa3Max u nmeHTpanbHbIC TCHACHITIH

0O6006menue mo Teme «CirydaifHbIe BETHIUHBD)

[ERN

KonTtpoinbsHas pabora Ne6 mo teme «CiydaiiHble BEITUYHUHBD)

Bocnuranve 1ieHHOCTHOTO OTHOLIEHUS K IPUPOJE,
OKpY>Karollel cpere.

Mmnuo:xkecrBa. Jloruka:
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MHuoxkecTBa

BrickazpiBanus. TeopeMsl

YpaBHEHHE OKPYKHOCTH

YpaBHeHUE NpsAMOI

MHoecTBa TOUEK Ha KOOPAMHATHOM MIIOCKOCTH

O000mmenue Mo reme «MHOKeCTBA, JIOTHKa»

KontponbHas pabota No7 mo Teme «MHOXKECTBA, JIOTUKA

AHanu3 omMOO0K, JOMYIIEHHBIX B IIPOBEPOYHON padboTe

RPN DN DNIDNIN DN

Bocnuranue Tpynoiaro0us, TBOPUYECKOTO OTHOIICHHS
K YYEHHIO, TPYAY, )KU3HH U BEIOODPY OyayIen
mpoeccun

IloBTOpEHME:

[EY
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IToBTOopenue. Anredbpanyeckue BEIpaXEHUsS U X MPeoOpa3oBaHUs

IloBTOpeHue. YpaBHEHMS, CUCTEMBI YPAaBHEHUHN

IToBTopenue.HepaBeHcTBa, CHCTEMBI HEPABEHCTB

IToBTOpenne. PyHKINHU U TpadUKH

TloBTOopenue. TexcToBbie 3a1aun

Hrorosas koHTpOJIbHAsE padoTa B hopmate OI'D

Amnanu3 ommboK, JOMYIIICHABIX B KOHTPOJIBHOU paboTe

[ToBTOpenue. [TocnenoBarenbHOCTH, TPOTPECCUM

Utorosoe noBropeHue

NN FP[IFRPININININDN

Bocnuranue HPAaBCTBCHHLIX YYBCTB U 3TUYCCKOI'O
CO3HAHMU.




9 kaacc. I'eomeTpust

Tema

KoJs-Bo yacoB

BocnurareabHbIH KOMIIOHEHT

BekTopsbl:

TlonsiTue BekTOpAa.

CIio’keHHE BEKTOPOB.

Brerunranue BekTopoB (2 crioco6a).

CpCI[HSIﬂ JIMHUA Tparncuuu.

[IpakTrueckas pabora o Teme «BexTops».
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Bocmmranne TpaXXa1aHCTBEHHOCTH, IIaTPHUOTU3MA,
YBAXXCHUA K IIpaBaMm, CBO6OI[aM U 00s13aHHOCTSIM
YCIIOBCKa.

MeToa KOOpAMHAT

[N
[op]

PasnoxeHne BEKTOPOB 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopnunate BekTopa.

CBs13p MKy KOOpAMHATAMH Hadalla ¥ KOHIIA BEKTOpa.

HpOCTCﬁH.IPIe 3aJa49u B KOOpAWHATAX.

Pemienue 3amay.

CamocrosTenpHas pabora.

YpaBHEHHE OKPYKHOCTH.

Pemntenue 3agau.

YpaBHEeHHE NPAMOIL.

Pemienue 3amay.

O060611eHne 0 TeMe «MeToa KOOpINHAT

ITpoBepounas pabota 1o Teme «MeTo KOOPIUHATY.

AHanu3 ommOOoK, TOMYIIEHHBIX B IPOBEPOYHOI paboTe.
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Bocniuranue Tpynoiaro0usi, TBOPYECKOTO OTHOLICHUS
K YYCHHIO, TPYAY, )KU3HH U BEIOODPY OyayIiei
npodeccuu

CooTHolIeHHEe MeK1y CTOPOHAMH U YIVIAMH TPeYTroJbHUKA. CKAJISIPHOE

NMPOU3BECACHUE BEKTOPOB

[EY
»

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC.

[EEY

OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKAECTBO. DOPMYJIIBI IPHUBEICHHUSL.

[E=Y

(DopMy.HI)I JJI1 BBIYHMCJICHUA KOOPAWHAT TOYKH.

Bocnuranne HPABCTBCHHLIX YYBCTB U 3TUYCCKOI'O
CO3HaHUA




CooTHoIIEeHUs MEKIY CTOPOHAMH U yIIIaMH TpeyrosibHUKa. TeopeMa o miomanu
TPEYroJbHUKA.

TeopeMa CUHYCOB.

TeopeMa KOCHHYCOB.

Pemennie TpeyrobHUKOB (pelIeHne 3a/1a49).

IIpoBepounas pabota o Teme «Pemierne TpeyroIbHUKOBY.

Yros Mexay BEKTOpamu.

CkaJsipHOE TIPOU3BEICHUE BEKTOPOB.

CkaJsipHO€ IPOU3BEICHUE B KOOPIMHATAX.

CBoIICTBa CKaJISIPHOTO ITPOU3BEACHMUSL.

Pemenne 3amau.

KonrtponsHas padora o Teme «COOTHOIICHHUS MEKAY CTOPOHAMH U YITIaMH
TpeyroibHuka. CKaJIIpHOE IPOU3BEACHUE BEKTOPOBY.

[ N TN =Y ) TSN N SN I (O AN Y Y

AHanu3 omuO0K, TOMYIIEHHBIX B KOHTPOJIBHOH paboTe.
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I[.]'II/IHa OKPY/KHOCTH H IIOHIAlb Kpyra

ITpaBuiIbHBIM MHOIOYTOJIbHUK. BIIcaHHAas ¥ ONMCaHHAasi OKPYKHOCTH.

DopMyIIBl AJ1s BEIUMCIICHHUS TUIOMAAN U CTOPOHBI MHOTOYTOJIBHUKA, pauyca
BIIMCAHHON OKPYHOCTH.

CBsi3p MKy painycaMy BIIUCAHHOMN M OMHCAHHOM OKPY)KHOCTH.

DopMyIIBI TUIOMIAIN TPEYTOJIbHUKA (Uepe3 MEPUMETP U PAINyC BIIMCAHHON

. Bocnuranue eHHOCTHOTO OTHOILICHHS K IPUPOJIE,
OKPY>KHOCTH, CTOPOHBI U PaINyC ONMCAHHOM OKPYXHOCTH, popmyiia I'epona)

OKpYy>Karolllen cpene.
Peuienue 3anay.

HOCTpOGHI/Ie IMPaBUJIBHBIX MHOT'OYTOJIbHUKOB.

HpaBPIJ'IBHLIe MHOT'OT'paHHUKH.

JnHa OKpy>KHOCTH, IyT'M OKpy>KHOCTH. Iitonmanp Kpyra, KpyroBoro CEKTopa.

06061u1enHune o teme «/JinHa OKPYKHOCTH U IJIOUIAIb KPyTay.

HpOBepquaﬂ pa60Ta 10 TEMC «I[J'II/IHa OKPY?KHOCTH U IJIOIAAb Kpyray.

AHanu3 omuOOK, TOMYIIEHHBIX B IPOBEPOYHOM paboTe.

Bocniuranue Tpynoar00us, TBOPUECKOTO OTHOIICHUS
K YYCHHIO, TPYIY, )KU3HH U BEIOODPY OyayIiei

JABuKeHue:
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OTtoOpaxkeHue mIockocTH Ha ce0s. [lonsTie qBMKeHns npodeccun




[MoHsTHE MapaIeTbHOTO MEpeHoca.

IToBopoT.

L[CHTpaJ'II)HaH 1 OCCBas CUMMCTpPHUMU.

[onsitue o romoteruu. [logooue duryp.

[TpakTuueckas padora.
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HavaabHble cBeleHHS U3 CTEpEOMETPUH

Mpuororpannuku. [Ipusma. [Tapamnenenunen. O0bvem tena. CeueHus
MHOT'OI'PaHHUKOB.

CpoiicTBa NPsIMOYrOJIBHOIO NapaJlieaeuIesa.

DopMHUpPOBAHUE HEHHOCTHOI'O OTHOUIEHUS K CEMBE,
[Tupamupa.

3IOPOBBIO U 37I0POBOMY 00pa3y KH3HH
ITnomane noBepxHocTH. OOBEM MPU3MBI ¥ TUPAMUJIBIL.

Hununap.

Konyc.

Cdepa u map. [Tnomanp nopepxHocTH. OObEMBI TEJ BpalllCHUs

O0beMbl TeJ BpaleHus

IloBTOpEHME:

Htorosoe ITOBTOPCHUC. MHOI‘O}’FOJ’IBHHKI/I 1 UX CBOMCTBa

Utororoe TIOBTOPEHIE. Opr)KHOCTI) ¥ KpyT Bocmuranne HEHHOCTHOI'O OTHOLLICHUS K IIPUPOAC,

OKpY’KaroIieu cpeje.
Hrorosoe noBropenue. M3MepeHre reoMeTpUIeCKUX BETHYUH Py P

Htorosoe noBropeHue. BeKTopbl Ha MIIOCKOCTH
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Htorosoe ITOBTOPCHHUC. MGTO,Z[ KOOpAWHAT




