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MNOACHUTEJIBHASA 3AIINCKA

JlaHHast ”HAMBUIyalbHAasA KOPPEKIIMOHHO - pa3BUBAIOIIAS IPOrpamMMa o
MaTeMaTHKe JJIs AJisl o0yJaronuxces 5-9 KIaccoB, HE YCBaWBAIOIINUX
IPOrpaMMHBIN MaTepuai B XOJ€ YPOKOB, C YUYETOM IICHXO0JIOI0O-11€JarOTHYECKON
JIMAarHOCTUKH.

Mmuorue obyuaromuecs ¢ 311P 06nagatoT MIOXUMHU BEIYUCIUTEIbHBIMU
HaBbIkaMu. Y oOyyvatontuxcs ¢ 3[1P nanbosnbiive 3aTpyAHEHUS BO3HUKAIOT TIPU
pPELIEHUH TEKCTOBBIX 3a/1a4 U3-3a HEJOCTATKOB JIEKCUKO-TPAMMATHYECKOTO CTPOSI
peuu, HapyLICHUS] TOHUMAHHS TPUYMHHO-CJIEACTBEHHBIX CBs3ei. OHU
3aTPYIHSIOTCS BBIICTUTH 3HAUUMYIO IS pelieHus 3a1aun napopmaruio. C
TPYJOM OCYLIECTBIISIIOT IEPEHOC MPHU PEIICHUN OJHOTHUITHBIX 33/1a4 B CIy4ae
HE3HAUYUTEIBbHOTO U3MEHEHUS (POPMYIUPOBKH, €II€ TPYJHEE UM JAAeTCs
IIPUMEHEHUE TIOJIYYCHHBIX aKaJEMUYECKUX HABBIKOB B peaIbHOM *U3HU. M3-32a
«OyKBaJIbHOI'0» OHUMAHUS IPOYUTAHHOTO OHU MOT'YT HE 3aMeuaTh KOCBEHHBIX
dopMynupoBok. YacTo pemaroT 3a1a4u, IPOCTO MAHUITYJIUPYS YUCIIaMU 0e3
MTOHUMAHMUS JIOTUKHU PEIICHHUS.

Jlaxxe Te u3 00y4armuxcs, KOTOPbIE B COCTOSSHUU MPABUIILHO PELIaTh
3aJlayy, CyHIECTBEHHO 3aTPYIHAIOTCS B CXeMaTU3alMK PEIIEHUS], COCTABIICHUN
BEpHOU U MHPOPMATUBHON KPATKOM 3aMMCH, COCTABJICHUH IJIaHA PEIICHUS
3a/lauu ¥ yepTexa. VM TpyIHO NOHSTh, a TeM 0oJiee OObSICHUTD,
MIOCJIEIOBATEIBHOCTD 3TAIIOB PEIICHUS U CYTh TOTO WJIM HHOTO MAaTEMaTUYECKOTO
nercteud. Enie TpyiHee HHTEpIpETUPOBATh PE3YJIBTATHI B 33/1a4€ U UCCIIEI0BATh
MOJIyYEHHOE PELICHUE.

[Ipu BbINOSHEHUN 33aJaHN HA PACNO3HABAHUE JJOTUYECKN HEKOPPEKTHBIX
BBICKA3bIBaHUH, pELIEHUE JOTHUYECKUX 3a/1a4, TPEOYIOIIUX PACCYKIACHUS U
O0OBSCHEHHUS X0/1a CBOETO pellieHus, OyAyT BOZHUKATh CYIIECTBEHHbIE TPYIHOCTH.

Oo6yuatomumcest ¢ 3I1P r3-3a HEpaBHOMEPHOCTH PA3BUTHS ICUXUYECKUX
GyHKIUNA TPYTHO OCYIIECTBIISITH MEPEHOC TIOTYYSHHBIX 3HAHUN U3 OJTHOU
o0nacTu B APYyTrylo, MPOTHO3UPOBATH MIPeIBAPUTENbHbIE pe3ynbTaThl. Hampumep,
OHH XYK€, YEM UX HEUPOTUINYHBIE CBEPCTHUKHU CIIPABIISIOTCS C IPUKUIKON
pe3ynbTaToOB, T.K. UM JIEr4e MPOCTO BBICUUTATH ATOT pe3yibTaT. OOydaronmmcs ¢
3I1P g0cTaTo4HO CI0XKHO JaeTcs MoAOOp BapUAHTOB pEUICHUSs, BEIOOP alropuT™Ma
13 Habopa y>Ke OCBOCHHBIX.

N3-3a mioxo pa3BUTOM MOTOPUKHU U HEIOCTATOYHOW COTJIACOBAHHOCTH
paboTHI PyK MPH MOJIb30BAHUH JTUHEUKON MIIH LIUPKYJIEM, 00yJarouiecs
UCHBITHIBAIOT 3aTPYAHECHUS MTPH BBITTOJIHEHUH YepTekel, U300pakeHuu Quryp,
YTO CYIIECTBEHHO OCJIOKHAET YCIEIMIHOE TPOX0XKICHUE Kypca T€OMETPHUHU.



Hapymienust npocTpaHCTBEHHBIX NPEICTaBICHHIM, BCTPEUAOIIUECS Y
HEKOTOpbIX o0yuatomuxcs ¢ 3[IP, MOryT HeraTUBHO CKa3bIBaThCs Ha PELICHUU
reOMETPUYECKUX 3a]]a4 U Ha PEIICHUH 33/a4 U3 [IUKJIa TEOPUH MHOKECTB.

J1ist mpeoioeHusl BO3HUKAIOUIUX 3aTPYIHEHUN U JTOCTUKEHUS
IUTAHUPYEMBIX PEe3yJIbTaTOB HEOOXOAUMO:

- paspemath oOyuatomumcs ¢ 3[1P nmeTs B kadecTBe CripaBOYHOTO
MaTepurasa BU3yalbHbIE CXEeMbl U alTOPUTMBI, OMTIOPHBIE KOHCIIEKTHI, MOIIarOBbIE
WHCTPYKIIMH, TOMOTAIOIIUE B PEIICHUH MaTeMaTHUYECKHX 3a7a4 (B TOM YHCIIE, U
BO BpeMsI IIPOBEPOUYHBIX padoT);

- COKpaiaTh 00beM MUCbMEHHBIX 33JaHUi MPU COXPAHEHUU YPOBHS
CJIOHOCTH;

- B TOM ciyyae, eciu ooyyaromuiics ¢ 311P ucneiTeiBaeT croiikue
TPYAHOCTH B TOM, YTOOBI CXEMaTHU3UPOBATh PEIICHUE, CAETATh TPABIIIbHBIHI
YepTexk, COCTABUTHh BEPHYIO M MH(POPMATHBHYIO KPATKYIO 3alliCh, COCTABUTH
IUTaH PeIIeHus 3a71a9i, OOBSICHUTD MOCIE0BATEILHOCTD ATANIOB PEIICHUS U CYTh
TOTO WJIM UHOTO JIEHCTBUS, MHTEPIPETUPOBATH PE3YJIbTATHI B 3a]1a4e WU
UCCIIEIOBATh MTOJIyYEHHOE PElIeHUE, PEKOMEHYETCsl HE TPEAbSIBISTh BECb 00beM
TpeOOBaHMI HA IEPBOHAYAIIBHOM JdTaIle, HAPUMEpP, OTPAHUYUTHCS POCTHIM
pelleHrneM 3a7auu, IpoA0IDKas paboTy MO MO3TATHOMY MTPEOOTICHHUIO 3TUX
TPYAHOCTEH U BBIPAOOTKE allrOpUTMa PEIICHUS 3a/1a4 3TOTO THIIA;

- IPH HEJIOCTATOYHO PAa3BUTONH MOTOPUKE UM CKIOHHOCTU K Makporpadum,
pa3pennTh 00yJaroneMycs MOJIb30BaThCs TETPAIBIO B KPYIHYIO KIIETKY;

- IpY HEOOXOAMMOCTHU MCIIOIB30BaTh pa3audHble TeCThl, [T-TexHOMOTHY A5
BBITIOJIHEHUS OOJIBIIIUX TI0 00bEMY 3aJIaHUi, 3aMEHY YCTHBIX 3aJJaHUi Ha
MMCbMEHHBIE;

- IPU CTOMKUX 3aTPYJAHEHUSX MPU IOCTPOCHUH YEPTEKEN B Kypce
reOMETPUU BO3MOXKHO JIOMOJHUTEIBHOE HCIIOIh30BaHUE TU(POBHIX
00pa30BaTENbHBIX PECYPCOB, BU3yaTU3UPYIOIMINUX T€OMETPUICCKHIE
IPEICTaBICHNUS;

- IPY HEMOCPEICTBEHHOM 0011eHnu ¢ odydarorumcs ¢ 311P nexarory
HE00X0IMMO MUHUMH3UPOBATh B CBOCH peUYU U3IHUIITHIO SMOIIMOHAIBHOCTb,
WPOHUIO U CapKa3M, CIIOKHBIE TPAMMATHIECKHE KOHCTPYKITUH.

Taxk e, Kak U B IpyruX MPEeIMETHBIX 00JIACTAX JJIS MePEHOCA MOTYyUYEeHHBIX
3HaHUU B PEeaTbHYIO KU3Hb PEKOMEHIYETCS CO3/IaBaTh YCIOBHS JUIsI OTPaOOTKH
MOJIYYCHHBIX HAaBBIKOB BO BHCYPOYHOM M BHEIIIKOJILHOM JCSITCIBHOCTH U
MIOBCETHEBHOM JKM3HU C y4aCTHEM M MTOMOIIIBIO POAUTENEH 00ydaroerocs ¢
31IP.



YuuTtbIBas HEpaBHOMEPHOCTH OCcBoeHMsI oOydarormmcst ¢ 3I1P paznuyabix
TEMaTHYECKHUX o0acTel N0 JaHHOMY MPEAMETY, IPUHUMAsi BO BHUMAHUE €ro
CWIbHBIE U c1a0ble CTOPOHBI B OBJIAJICHUH IIPEAMETHBIM COAECPKAHUEM Kypca
«MaremaTHKay, He0OX0IUMO CTPEMUTHCA B CO3JaHuM il oOyydaromierocs ¢ 311P
CUTyallMU yCIleXa KaK B YPOUHOM, TaK U BHEYPOUHOH JAEATEIBHOCTHU 10 JAHHOMY
IpEeaMETY.

HEJIN U3YUEHNA KYPCA

[ToBpIlIEHNE YPOBHS OOILIETO Pa3BUTHSI YUALIUXCsI, BOCIIOJHEHUE MTPOOEIIOB
IPEIIIECTBYIOLIETO Pa3BUTH U 00yUEeHUs, UHAUBHyalIbHAs padoTa 1o
(OpMHUPOBAHNIO HEJOCTATOUHO OCBOCHHBIX YUEOHBIX YMEHUIN U HABBIKOB,
KOPPEKLMsl OTKJIOHEHUI B pa3BUTHU MO3HABATEIBHOU CEpPHI U peun,
HaIlpaBJI€HHAas OJArOTOBKA K BOCIIPUATHIO HOBOTO y4eOHOTO MaTepHalia.

KoppekunonHnas padoTa OCyIIeCTBIAETCS B paMKax LEJIOCTHOIO MOAX0a K
BOCIIUTaHUIO U Pa3BUTHIO peOeHKa. PaboTa B 4achkl MHAMBUYATbHO-TPYIIIOBBIX
3aHATUIN HampaiieHa Ha oO1iee pa3BuTue. McXoaHbIM NpUHIUMIOM JIsI
OIpe/eNIeHUs eIl U 3a/1a4 KOPPEKIUH, a TAKKe CIIOCO00B X PELIECHUS
ABJISICTCS NPUHLIUI €AMHCTBA JTUATHOCTUKU U KOPPEKLIMU PA3BUTHS.

KoppeknnoHHbIN Kype 10 MaTeMaTHKE BXOJUT B YaCTh KOPPEKIIMOHHBIX
KypCOB aJIalITHPOBAHHON OCHOBHOM 00pa30BaTEIILHOM MPOrpaMMBbl U peaTnu3yeTcCs
B COOTBETCTBUH C CAHUTAPHO-3HICMHUOJOTHICCKIMHU MPaBUIIAMH U HOPMaMHU. 5-
9 knacc - 34 gaca (1 4. B HezemO)



COJIEP)KAHUE KYPCA KOPPEKIIMOHHBIX 3AHSITUH ITO
MATEMATHKE

5 KITIACC

1. JIunum. [Ipsmas, oTpe3ok, jiyd. Jlomanas u e€ qymna. Mamepenue 1JiMHbI
oTpe3Ka u JIoMaHOi. OKPYKHOCTh

2.HarypanbHbie ynciaa. Puvmckas Hymepanus. OkpyriieHue HaTypaJIbHbIX
yuceln. Pemienne KOMOMHATOPHBIX 3a/1a4.

3.JlelicTBHS ¢ HATYPAJIbHBIMH YncJaMu. CI0)KEHUE, BBIYUTAHUE,
YMHOXEHHUE U JIEJICHUE HATYpaJbHbIX uncell. Bo3BeIeHNE Unclia B CTENEHb.
Brrancnenne yucinoBbiX BepaxkeHuil. Pemenue 3agay apudmMeTndeckum
METOOM.

4.Ucnosib30BaHMe CBOMCTB ACHCTBUM NPU BbIYUCICHUSX.
IlepemecTuTENBHOE, COUETATEIBHOE U PACIIPEAEIUTEIILHOE CBOMCTBA. Pemenne
3aJ1a4 apu(PMETHUECKUM CIIOCOOOM.

S5.¥YriBl 1 MHOIOYT0/1bHUKH. VI3MepeHne U NOCTPOEHUE YIJIOB C IIOMOILBIO
TpaHcnoptupa. [lepuMeTp MHOTOYroJIbHUKA.

6.lesammocthb uncedn. Jlenurenu u kpatasie uncia. [IpocTeie u cocraBHbIe
yucia. [Ipuznaku 1enMMocCTH.

7.TpeyroJibHMKM U 4YeThIPEXYroJabHUKU. Buasl Tpeyronsaukos. [Imonmans
PSAMOYTOJIBHHKA.

8./Ipoou. Bunbr npobeii. M3o0paxkenue npobdeit ToukaMy Ha KOOPAWHATHOM
npsmoii. Cokpatenue apodeit. [IpuBenenue npodeli kK HOBOMY 3HAMEHATEITIO.

9./leiicTBus ¢ apodsimMu. CrokeHre U BBIYUTaHUE NPOOEH ¢ pa3HbIMU
3HameHartenaMu. CMelanHast poOb. Y MHOKEHUE U JIeJICHUE ApoOei. 3aiaun Ha
npoOu. TekcToBbIe 3a/1auu, COACpKAIINE IPOOH.

6 KIIACC

1. deaumocts unces. Jlenurenu u kpaTaeie ynciia. OO 1eauTeasb 1
obmee kpatHoe. [Ipu3naku genmumoctu Ha 2, 3, 5, 10. IIpocThie U cocTaBHBIC
yucia. Pa3nokeHne HaTypaabHOTO YKCIia Ha MTPOCThIE MHOXKHUTEIH.

2. C1okeHue M BbIYMTaHHE IPo0eii ¢ pa3HbIMU 3HAMEHATEJISIMU.
OcHoBHoe cBocTBO ApoOu. Cokpatienue apoodei. [Ipuenenue apoden k
oOmiemy 3HaMeHareno. [loasTue 0 HanMeHbIIeM 0011IeM 3HaMEHaTEe
HECKOJbKHX ApooOeii. CpaBHeHue apodeii. CiiokeHue u BEIUUTaHUE JPOOei.
Perrenne TekcTOBBIX 3a/1a4.

3. YMHOKeHHe U JejieHne 00bIKHOBEHHBIX Apo0eil. Y MHOXKEHUE
OOBIKHOBEHHBIX JApo0ei. Haxoxaenue apodu ot uncina. [I[pumenenue



pacipeIenuTeILHOTO CBOMCTBA YMHOXeHU. B3auMHo oOpaTHbie uucna. Jlenenne
OOBIKHOBEHHBIX JIpoOeit. Haxosxienue uucia mo ero apoou. J[pooHsie
BbIpakeHusi. OCHOBHBIE 3a]1a4M Ha JIPOOH.

4. OTHomeHusi M nponopuun. [Iponopunsi. OCHOBHOE CBOWCTBO
nponopuny. Pemenue 3axad ¢ nomMonpro nponopuuu. [louaTus o npsamon u
00paTHOI MPOMOPIMOHATBHOCTSIX BETUYMH. 3aJa41 Ha TIPOTIOPIUH.

5. HonoxkuTeIbHBIE M OTPULATEIbHBbIC YHCaA. [[oT0)KHUTENBHBIE U
oTpuuareiabHbie yncia. [IpotuBononoxusie urcia. Moaynb yncia u ero
reoMmerpudeckuid cMbici. CpaBHenue uucen. Llenbie uncna. M3o00pakenue yucen
Ha npsiMoi. KoopanHaThl TOUKH.

6. CioxeHue M BbIYMTAHHE MOJIOKUTEIBHBIX M OTPUIATEIbHBIX YHCeJI.
CrnoxeHre U BBIMUTAHUE MOJIOKUTEIbHBIX U OTPULIATENIbHBIX YHCET.

7. YMHOKeHue U [ieJieHHe MOJ0KUTEeIbHBIX H OTPULIATEIbHBIX YHCeJl.
YMHOKEHHE U JIeJICHUE TIOJI0KUTENIbHBIX U OTPULIATEIbHBIX YUCEN.

8. Pemienue ypaBHenuii. [Ipocrelimme npeoOpa3zoBaHusi BEIPAKEHUIA:
packpbiTE CKOOOK, IPUBE/ICHUE MOJOOHBIX cllaraeMbIX. Pelenne TuHenHbIX
ypaBHeHuUH. [IpuMepsl pemenust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO JIMHEHHBIX
YPaBHEHUM.

9. KoopanHaTthbl Ha I10cKOCTH. [locTpoeHne nepnenaukymsapa K NpsMon U
napaieIbHbIX IPSIMBIX C TOMOIIBIO YTOJbHUKA U TUHEHKH. [IpsiMoyronbHas
CUCTEMa KOOpJMHAT Ha IIOCKOCTH, abcuucca U opaArHaTa Touku. [lpumepbl
rpadukoB, AUarpamm.

7 KITACC

1. J/Iuneilinble ypaBHEeHHS ¢ OHOM NepeMeHHOoM. JIMHEelHOe ypaBHEHHE C
OJIHOU MEPEMEHHOMN. AJITOPUTM PELIEHUS JTMHEWHBIX ypaBHEHNUN. Pemenne 3anau
Ha COCTABJICHUE YPABHEHUSI.

2. lleabie BbIpameHus. TOXIECTBEHHO paBHbIE BbIpakeHUs1. CTENEHb ¢
HaTypaJIbHbIM NoKa3areneM. [IpeoOpa3zoBaHue BbIpakeHUH, COAEpKAIINX
crerneHb. Pemenue ypaBHeHuii. CBOMCTBA CTENEHU C HATYPaIbHBIM MTOKA3aTEIIEM.
OpnHounensl. MHOrowIeHbl. ClI0K€HHE MHOTOWIEHOB. BbIUMTaHNE MHOTOUYJIEHOB.
YMHOXKEHHE OJHOWICHA HA MHOTOUYJICH. Y IPOILLEHUE BBIPAKEHUN. Y MHOKECHHUE
MHOT'O4YJIEHa Ha MHOTOWIEH. Pa3nokeHne MHOro4JIeHa HaA MHOKHUTENN
(BhIHECEHHE OOIIEr0 MHOKHUTENS 32 CKOOKU. PellieHne ypaBHEHUSI METOJIOM
pa3i0KEeHUs HAa MHOKUTENU. MeTo rpyniupoBKy. Pelienne ypaBHEHUN BTOPOU
crerneHu. Pa3HOCTh KBagpaToB IBYX BbIpaxkeHH. KBagpat cyMMbl U KBagpaT
Pa3HOCTH JIBYX BBIpaXKEHUMN. Pa3noxxeHne MHOroueHa Ha MHOKUTENU. Penienue
YpaBHECHUM.



3. ®dyukuusa. Oynkmus. Criocobsl 3amanus pyHkiuu. ['padux hyHKIHAN.
Jluneitnas GyHKIUA U ee rpaduK.

4. CucreMbl TMHEHHBIX YPABHEHUH C IBYMS IIepeMEHHbIMM. Y PaBHCHUS
C IByMs nepeMeHHbIMU. ['paduueckuii cnocod perieHus: ypaBHeHuil. CUCTEMbI
YpaBHEHUI C ABYMS ITIepeMEHHBIMU. ['padrueckuii METOT pelIeHUS CUCTEMBI
JBYX JIMHEMHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. Pelenne cucrem
YPaBHEHUM METOAOM MOJICTAHOBKHU. Perienne cucreM ypaBHEHUNM METOI0OM
CJIOKEHHSI.

8 KIIACC

1. PanuonanbHbie apodu. PannonansHas Apoos. OCHOBHOE CBOKCTBO
npobu, cokpaieHue npodeit. ToxrecTBeHHbIE TPeoOpa30BaHUs PallMOHATBHBIX
BBIPAKEHUU.

2. KBagpaTnblie kopHu. [louarue o0 uppanuonanbHbix ynciax. OOmue
CBEJICHUS O JIEHCTBUTENBHBIX unciax. KBaaparHelil kopess. [lonsATHE 0
HaXO0XJI€HUU NPUOIMKEHHOTO 3HaUEHUs KBapaTHOTo KopHs. CBoMCTBa
KBaJIpaTHBIX KOpHeH. [IpeoOpa3oBanus BeIpakeHUH, CoiepKaIUX KBaJApaTHbIE
KOPHU.

3. KBagparubie ypaBHenusi. Kaapatnoe ypaBuenue. opmyia KopHeEn
KBaJpaTHOTO ypaBHEHHUs. Pemenue paumoHanbHbIX ypaBHEHUN. Pemenne 3anay,
MIPUBOJAIINX K KBaIPATHBIM YPABHEHHSIM U ITPOCTENIIIUM PAMOHATIBHBIM
YPaBHEHUSM.

4. HepaBencTBa. UnciioBble HEpaBEHCTBA U UX CBOWcTBA. [lowieHHOe
CJIO’KEHHME U YMHOKEHHE YUCIIOBBIX HEPABEHCTB. I1orpemHocTs 1 TOUHOCTH
npubamxeHus. JInHeliHble HEpaBEHCTBA C OJHON MEPEMEHHOMN U UX CUCTEMBI.

5. YerbipexyroJbHuKU. YetoipexyroasHuki. [Tapamnenorpamm, poMo,
NPsIMOYTOJIbHUK, KBaJIpaT, Tpaneuus, paHoOeapeHHas Tpaneuus. CBONCTBa U
MPU3HAKM MapajuiesiorpaMma, pom0a, IpsIMOyrojibHUKa, KBagpara. CpenHss
JIMHUS TPEYTOJIbHUKA.

6. Teopema ITudaropa. [IpssmMoyronbHbIl TpeyroiabHUK. Teopema
[Tudaropa. [Mepnenaukynsp k npsamoi. Haknmonnas, npoekiusi. HepaBeHCcTBO
TpEyTroJapHUKA. OYHKIIMHU OCTPOTO YIJIa B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Brluncnenne 351eMEHTOB TPEYTOJIbBHUKOB C HCTIO0JIb30BAHUEM
TPUTOHOMETPUYECKHUX COOTHOILLICHU.

7. JekapToBBI KOOPAUHATHI HA MJIOCKOCTH. OCHOBHBIE IMOHATHS.
B3anMHOe pacnoioxkeHue npsamMon U OKpyKHOCTH.



9 KIIACC

1. JdeiicTBus ¢ apodsimu. CiioxeHUe U BbIYUTaHUE APOOEi C pa3HbIMU
3HaMmeHatenssMu. CMmenanHas Apoob. Y MHOXKEHUE U JiefieHne apo0eit. 3agaun Ha
npobu. TekcToBbIe 3a/1auu, cojiepKaliue Jpoou.

2. ITosoxkuTe/IbHBIE M OTPULIATEIbHBIE YnCcaa. [[0T0KUTENIBHBIE U
oTpunarenbHele yncia. [IpotuBomnonoxusie ynciaa. Moaynes yucia u ero
reomeTpruyeckuii cMmbica. CpaBHenue uncel. Llensie uncna. M3o00paxenue uncen
Ha npssMor. KoopauHaTel TOUKH.

3. CoxkeHHe ¥ BHIMUTAHME MOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCEJ.
CroeHue U BBIMUTAHHUE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEL.

4. YMHOXKEHUE U IeJIeHHE MOJI0KUTEeIbHbIX M OTPUIATEIbHBIX YHCeJl.
YMHOKEHHE U JIEJICHUE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEN.

5. Pemienue ypaBHeHuii. [Ipocrelimme npeoOpa3zoBaHusi BEIPAKEHUIA:
packpeIiTHE CKOOOK, TPUBEAEHUE TIOJIOOHBIX cllaraeMbIX. Perenue TMHeMHbIX
ypaBHeHU. [IpuMepbl pereHunst TEKCTOBBIX 3a71a4 ¢ MTOMOIIBIO JIMHEHHBIX
YpaBHEHUM.

6. Kpagparnbie ypaBHeHusi. KBaaparHoe ypaBHenue. @opmysa KOpHEN
KBaJIpaTHOI'O ypaBHEHUs. PellieHne pallnoHaIbHBIX YpaBHEeHUH. Pelienue 3anay,
MPUBOJSAIIMX K KBaAPATHBIM YPABHEHHSIM U MPOCTEHUIIUM PALIMOHAIIBHBIM
YPaBHEHUSIM.

7. HerbipexyroJbHUKU. YetbipexyroapHuku. [Tapamnenorpamm, pomo,
NPsIMOYTOJIbHUK, KBaJpaT, Tpaneuus, paHoOeapeHHas tpaneuus. CBoiicTBa U
MPU3HAKY MapajuiesiorpaMma, pom0a, mpsIMOyTroJibHUKa, KBagpara. CpenHss
JIMHUS TPEYTOJIbHUKA.

8. Teopema ITudgaropa. [IpssMoyronbHbIl TpeyroabHUK. Teopema
[Tudaropa. [Nepnenaukynsp k npsmoi. Haknmonnas, npoekuus. HepaBeHcTBO
TpeyroJpHUKa. OYHKIMHU OCTPOTO YTIJIa B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
BrIuncnenne 351eMEHTOB TPEYTOJIBHUKOB C HCTIOJIB30BAHUEM
TPUTOHOMETPUUECKHUX COOTHOILICHH.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMHHOCTHBIE PE3YJIBTATDI

[Ipu oLleHMBaHUY JIMYHOCTHBIX PE3YJIHTaTOB HEOOXOAMMO 00ECIIEUNTh
VHIMBHUIYaJIN3aIMIO 3TaTHOCTH OCBOEHUSI 00pa30BaTeNIbHBIX PE3YIbTATOB B
CBSI3U C HEPABHOMEPHOCTHIO U 0COOEHHOCTAMHU pa3BuTus oOyuatomierocs c¢ 3I1P.
B cuiy oco6eHHOCTEN TMYHOCTHOTO Pa3BUTHUS TOCTHKEHHUE JaHHBIX PE3YJIbTaTOB
B IIOJIHOM 00bEME Ha 3Talle OCHOBHOIO O0YYEHHMSI B ILIKOJIE 00YYAIOIIUMHUCS C
3I1P He Bceraa BO3MOKHO, II0O3TOMY PEKOMEHIyETCSl OLICHUBATh
VHIMBUIYAJIbHYIO TUHAMUKY IpOABMKeHU, oOydaromerocs ¢ 3[1P B nanHoi
obacTH.

JIn4HOCTHBIE pE3yJIbTATBI OCBOCHUS IPOTrPAMMBbI XapaKTEPU3YIOTCA:

[TatproTryeckoe BOCIIUTAHHUE:

IIposiBiieHrEM MHTEpECa K MPOLIIIOMY U HACTOSIIEMY POCCUUCKON
MaTeMaTUKH, LICHHOCTHBIM OTHOLLIEHUEM K JJOCTUKEHUAM POCCUNCKUX
MAaTEMaTUKOB U POCCUMCKON MaTeMaTUYECKOU IIKOJIbI, K MCIIOJIb30BaHUIO 3TUX
JOCTHKEHUM B IPYrHX HayKaX U MPUKIAAHBIX chepax.

I'paxxtanCcKo€ M JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00513aHHOCTEN TpaXKAaHUHA U pealu3alnu ero
npas, NPECTABIEHUEM O MAaTEMAaTUYECKUX OCHOBAX ()YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYP, ABICHHM, POLIEAYpP IPakIaHCKOro 00I1IecTBa (BBIOOPHI,
OIIPOCHI U TIp.); TOTOBHOCTBIO K 0OCYXICHUIO 3TUYECKUX MTPOOIIEM, CBA3AHHBIX C
IIPAKTUYECKUM PUMEHEHNUEM JTOCTHKEHUN HAYKH, OCO3HAHUEM BAKHOCTH
MOPaJIbHO 3TUYECKUX IIPUHLIUIIOB B IESATEILHOCTH YYEHOTO.

TpynoBoe BociMTaHue:

YCTAHOBKOM Ha aKTUBHOE y4aCTHE B PELIEHUU ITPAKTUYECKUX 3a/1a4
MaTeMaTUYECKOW HAMPABIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTUYECKOTO
o0Opa30BaHus HA MPOTSHKEHUH BCEH JKU3HU IS YCIEMHON MpodecCuoHanbHON
JeSITEIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHMI; OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAUBUIyaJIbHOM TPAaeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

DCTeTUYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTU4YeCKUX 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKACHUI; YMEHHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IlerHoCTH HAYYHOIO IMO3HAHUSA:

OpHUEHTALMEN B IEATEIIBHOCTU HA COBPEMEHHYIO CUCTEMY Hay4HBIX
npecTaBiIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U



o0IecTBa, MTOHUMaHUEM MAaTeMAaTHUYECKOW HAyKH Kak c(pephl 4eI0BEUECKOU
JEATEILHOCTH, STAIOB €€ pa3BUTHUS U 3HAUMMOCTH JIJIS Pa3BUTHS [IUBUIN3AIINN;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKH U MaTEMaTHYSCKON KyJIbTYPOH KaK CPEACTBOM
MO3HAHUS MHPA; OBJIAJICHUEM IPOCTCHIIIMMH HaBbIKAMHU UCCIICI0BATEIbCKON
NESATeTLHOCTH.

duznueckoe BocuTanue, GoOpMUPOBAHUE KYJIbTYPHI 3I0POBBS U
HYMOIMOHAIIEHOTO OJIArOTIONYYHS:

TOTOBHOCTBIO PUMEHATHh MAaTEMATHUECKHE 3HAHUS B UHTEPECAX CBOETO
3JI0POBbS, BEACHUS 3J0POBOT0 00pasa KHU3HH (3J10POBOEC IMUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHIATHH M OT/AbIXA, pery/sipHas hu3udeckas
aKTUBHOCTB); C(OOPMHUPOBAHHOCTHIO HaBbIKa pe(PIICKCUU, TPU3HAHUEM CBOCTO
IpaBa Ha OIMMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa.

DKOJOTUYECKOE BOCIIUTAHHUE:

OpHEHTAaIMeH Ha MPUMEHEHNE MaTEeMaTHYSCKUX 3HAHUH JIJIS PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYKAIOMIEH Cpeibl, INIAHUPOBAHUS TTOCTYITKOB H
OILICHKU UX BO3MOJKHBIX MOCJIEACTBUH JIJIsi OKPY KAIOIIEH Cpeibl; 0CO3HAHUEM
rJI00AJIBHOTO XapaKTepa KOJIOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHusI.

JIM4HOCTHBIE pe3yabTaThl, 00ECTICUUBAIOIIUE aANTAIIMI0 O0YYAIOIIETOCs K
WU3MCHSIONUMCS YCIIOBHSIM COIIMAIEHON M TIPUPOTHON CPEIIbI:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBHUSX HEOTPEICAEHHOCTH, TTOBBIIIICHHIIO
YPOBHSI CBO€H KOMIIETCHTHOCTH Yepe3 MPAKTHIECKYIO IS TCIIBHOCTh, B TOM YHCTIE
YMEHUE YUUTHCS Y APYTHUX JIOACH, MPpUOOpeTaTh B COBMECTHOMN JACATEIBHOCTH
HOBBIC 3HAHUS, HABBIKH W KOMIICTECHIIUH U3 OTBITA JIPYTHX;

HE0OXOAMMOCTHIO B ((OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCJIE
dbopMyIHpOBaTh UACH, TOHATHUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM
YHCJIe paHee HE U3BECTHBIX, 0CO3HABATH JIS(DUIIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, TNTAaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHTYAIHIO, BOCIIPUHUMATD
CTPECCOBYIO CUTYAITUIO KaK BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTUPOBATH
MIPUHAMAEMBbIC PEIICHHS U ACHCTBUS, (OPMYIUPOBATH U OLICHUBATHh PUCKHU 1
MOCJIENICTBUSI, POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VJIbTATBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHUS IPOTPAMMBI XapaKTEPUIYIOTCS
OBJIaJICHUEM YHUBEPCAIbHBIMH ITO3HABATCIIBHBIMU JCHCTBUSMH,
YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JICHCTBUSMHU U YHHUBEPCATbHBIMU
PETYISATUBHBIMU JICHCTBUSMU.

1) YHuBepcanbHbIe MMO3HABATEIBHBIC JEHCTBUS 00ECIIEYNBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTUBHBIX MPOIECCOB, O0yUYarOMMXCs (OCBOCHHE



METOJIOB IMO3HAHUS OKPY’KAIOIIETO MUPA; MPUMEHEHHUE JIOTHIECKUX,
MCCJIeI0BATENBCKUX OTEpallfii, yMEeHUM paboTaTh ¢ HHPOpMAIIUEH).

ba3oBeie nornueckue AeUCTBUS:

— BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMATHUYECKUX
00BEKTOB, TOHATUH, OTHOIIICHUH MEX Ty MOHATHAMU; (HOPMYIUPOBATH
OTIpEJICIICHHS TIOHSTHI, YCTAaHABINBATh CYIIICCTBEHHBIN MPU3HAK
KJIacCU(pUKAIIMU, OCHOBAHMS JIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUHU
MPOBOJAMMOTO aHAJIN3a;

— BOCIPUHHUMATH, POPMYJIUPOBATH U TPEOOPA30BLIBATH CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

— BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
pOoTUBOpEYHS B (haKTax, JTaHHBIX, HAOIIOICHUSX U YTBEPKIACHUSAX; TIPEIIaraTh
KPUTEPHUH JIJIS BBISBICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPCUHIA;

— JIeNIaTh BBIBOBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IS TyKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

— pa3bupaTh JOKA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUM (TTPSIMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIE JIOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (haKTOB, BHICTpAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BbIOMpATh CIIOCO0 pelleHrs yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEILICHUS, BELIOMPATh HAN0O0JIe€ MOIXOASIIHNI C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBele ucciienoBaTeabCKue 1EUCTBUS:

— UCMOJIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS;
bopMyIMpOBaThH BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENILHO YCTAHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUE;

— IMIPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY TUIaHY HECJIOKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;

— CaMOCTOATENHHO (OPMYITHPOBATH 0OOOIICHUS U BBIBOJIBI IO pe3yibTaTam
MIPOBENEHHOTO HAOIIOICHUS, UCCIICIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

— IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTATH
MIPEIMOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmariuei:

— BBISBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIUU, JAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;



— BBIOMPAaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATD
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

— BBIOUpATh (hopMy NpeACTaBIeHNs HH(OPMALIUK U WIITIOCTPUPOBATh
pelIaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMu, HTHOM TpaduKoi U X
KOMOMHAIIUSIMU;

— OLIEHUBATh HAAEKHOCTh MH(OPMALIUU IO KPUTEPUAM, TIPEITI0KECHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2)YHuBepcalbHbIE KOMMYHUKATUBHbBIE JEHCTBUS 00€CIEUNBAIOT
C(pOpPMUPOBAHHOCTH COLIMAJIBHBIX HABBIKOB 00YYarOIINXCSI.

Hapymenue o01ienus siBisieTcst 6a30BbIM HapyLIEHUEM IIPU pacCTPOMCTBAX
ayTUCTHUYECKOIO CIEKTPa, IO3TOMY JOCTUKEHHUE TAHHBIX PE3YIbTATOB MOKET
ObITh 3aTpynHeHo i ooyvaromuxcs ¢ PAC. Ilpu oniennBanuu oBnaaenus Y'Y /|
B o0Osactu «OO01IeHre» ClIelyeT OLEHUBATh MHAUBUAYaIbHbIE PE3YIbTAThl U
TMHAMUKY (hopMupoBaHus 1aHHbIX Y'Y /[y oOyuaromuxcs.

OO0weHnue:

— BOCIIPUHUMATD U (POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBHUHU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY
3pEHUs B YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBATh MMOSICHEHNUS 110 X0y PEIICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJIbTaT;

— B X0JI€ 00CYK/JIeHH 3a7aBaTh BOIPOCHI M0 CYIIECTBY 00CY AAEMOU TEMBI,
poO0JIEMBI, PEIIaeMON 3a/1a4u, BBICKA3bIBATh UJIEW, HALICJICHHbIE HA TTIOMCK
pELIEHMS]; COTIOCTABIISATh CBOU CYXKJICHUS C CY>KICHUSIMU IPYTUX YYACTHUKOB
Juasora, oOHapyKMBaTh pa3Iu4Ke U CXOACTBO MO3UIIMIL; B KOPPEKTHOM opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

— IPEJICTABIIATh PE3YJIbTATHI PEIICHUS 3aa4l, SKCIIEPUMEHTA,
UCCJIEIOBaHMSI, TPOEKTA; CAMOCTOSTEIBHO BIOUpaTh (POpMAT BBICTYIIJICHUS C
y4€TOM 3aJ1a4 MPe3eHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHHYECTBO:

— OHUMATh U UCMOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW 1
VH/IMBHUIyaJIbHOM paObOThI IPU PELICHUH YUeOHBIX MaTEMaTHYECKUX 3a]1aY;
IPUHUMATh LEJIb COBMECTHON JEATENBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboThI, pactpeAesisiTh BUABI pa0OT, I0TOBAPUBATHCS, 0OCYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

— Yy4acTBOBATh B IPYNIOBBIX opMax padoThl (00CYkKAEeHMS, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbI U JP.); BBIIOJIHATH CBOIO YaCTh PadOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YWICHAMH KOMaH/Ibl; OIIEHUBATh
Ka4yeCTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYINPOBAHHBIM
YYaCTHUKaMU B3aUMOJIEUCTBUS.



3) YHuBepcanpHbIe PETYIATUBHBIE NEHCTBUS 00ecrieuynBaoT (OpMUPOBAHUE
CMBICJIOBBIX YCTaHOBOK M )KM3HEHHBIX HAaBBIKOB JINYHOCTH.

VY obyuaronuxcs ¢ PAC 3auactyio 3aiepxuBaeTcs (pakTHueckoe
BCTYIUICHHME B IIOJIPOCTKOBBIN BO3PACT, YTO IIPEXK/IE BCETO BBIPAKAETCS B
TPYAHOCTAX POPMUPOBaHUS Pe(PIEKCUBHOMN JAEATETLHOCTU U B 33CPKKE
OBIIAJICHUS YI€OHBIMH IEHCTBUSMU CAMOCTOSITEIEHOM MOCTAHOBKH Y4€OHBIX
1eseH, IeWCTBUIA KOHTPOJIS U OIICHUBAHUS COOCTBEHHOM NIEATEILHOCTH, Pa3BUTHH
VWHULMATUBBI B OPTaHU3ALMH Y4€OHOIO COTPYAHUYECTBA.

Camoopranusanus:

— CAMOCTOSTEIILHO COCTABIIATH IUIAH, AJITOPUTM PELIEHUS 3a/1a4il (MU €T0
4acTb), BBIOUPATH CIIOCOO pElIeHUs ¢ yUETOM HUMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelIeHuii ¢ y4éTOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIB:

— BJIAJIETh CIIOCOOAMH CAaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca u
pe3yJibTara peleHnss MaTeMaTUIEeCKOM 3a/1auu;

— IIPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELLICHUN
3aJ]aul, BHOCUTh KOPPEKTHUBBI B JACSITEIbHOCTh HA OCHOBE HOBBIX 0OCTOSITENIBCTB,
HaWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

— OLICHMBATbh COOTBETCTBUE PE3YJIbTATA NESITEIBHOCTH ITIOCTABIICHHOW LIENIN U
YCIIOBUSIM, OOBSICHATH PUUHMHBI JOCTUKEHUS WU HEAOCTUKEHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



TEMATHYECKOE IIJNTAHUPOBAHHUE

S KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m HaummeHnoBanue pasjiesioB H TeEM NPOrPaMMBbI Beero Konrpoabnsie  IIpakruyeckue f:;?):):) OOBBa]’)l‘IZ.?IbHLIe
padoThI padoThI pecypes!
1. JIunus 2
2. Hatypanbnble uncna 3
3 JIeicTBUA ¢ HaTypaJIbHBIMU YUCIIAMU
n Hcnonb3oBaHnue CBOWCTB ACHCTBUH TTPU )
BBIYHCIICHUAX

5. VYTIIIBI 1 MHOTOYTOJIBHUKH 2
6. JlenuMocThb uncen 3
7. TpeyroJbHHUKHN U 4ETBIPEX YT OJIbHUKHU 2
8. HpoOu 4
9. JleiicTBus ¢ qpo0sMu 11

OBIHIEE KOJIMYECTBO YACOB 110 34

IHPOI'PAMME




6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(uudpoBbie)
Nen/m  HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Kountpoabubie IIpakTunyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1. JemumocTp uncen 2
) CrnosxeHue v BIYUTAaHUE APOOEH C pa3HBIMU 6
’ 3HAMEHATENSAMU
3 YMHOKEHUE U JIeJIeHre 0ObIKHOBEHHBIX g
’ apobeit
OTHoO1IEHNS U TPONIOPLIHN 4
5. [TonoxurenpHbIE U OTPULIATENIBHBIEC YUCIIA 2
6 CnoxeHue ¥ BBIUUTAHUE TTOJIOKUTEIbHBIX U 4
’ OTPULIATEIBHBIX YUCEI
7 YMHOXEHUE U JICIICHHUE MTOJOKUTEIbHBIX U 4
' OTPULIATEIBHBIX YUCEI
Pemenne ypaBHeHUI
Koopaunatsl Ha m10cKoCcTH 2
OBIIEE KOJIMYECTBO YACOB I10 34

IHPOI'PAMME




7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
udposbie
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kountpoabubie IIpakTuyeckue (wnpp )
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

JIuneliHble ypaBHEHUS C OAHOW NMEPEMEHHON 3

[enpie BeIpaxeHUs 19

OyHKIUU 3

CucreMbl TUHENHBI YpaBHEHUH € ABYMS 9

MepEeMEHHBIMU
OBIIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Nen/m = HaummeHoBaHMe Pa3aesioOB M TEM IPOrPaMMbI Konrposbubie  [IpakTutdeckue (un¢posrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl

1. PanmonansHbie 1poOH 6
2. KBanparasie KopHU 5
3. KBazpaTHbie ypaBHEHUS 6
4. HepasenctBa 5
5. YeTbIlpexyroJbHUKU 6
6. Teopema Iudaropa 4
7. JlexapToBbIE KOOPAWHATHI HA TIJIOCKOCTH 2

OBHIEE KOJIMYECTBO YACOB 110 34

MNPOI'PAMME




HOYPOYHOE IIVIAHUPOBAHUE

5 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nenm/m Tema ypoka Konrpoabubie Ilpakruueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1. [Ipsamas, oTpe3ok, iy4d. JIomanas u e€ qumHa. 1

’ W3MepeHne 1IMHBI OTPE3KA U IOMAHOM. |

) OKpYXHOCTS.

3. Pumckas nymepanus. 1

4. OxpyrieHre HaTypaJIbHbIX YHCEll. 1

5. Pemenne koMOMHATOPHBIX 3a7a4. 1

6 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE U |

) JleJIEHHE HATYPaIbHBIX 9UCET

7. Bo3sBenenue yucia B CTENEHb 1

8. Brruncnenue 4ncnoBbIX BBIPAXKEHUI 1

9. Brluucnenue 4ucnoBbIX BbIpaXKEHUI 1

10. Pemenue 3amau apuMeTHIECKUM METOJIOM 1

1" IlepemecTuTenbHOE, COYETATENBHOE U |

) pacnpeennTenbHOe CBOCTBA
12. Pemenue 3anay apupMeTH4ECKIUM CIIOCOOOM. 1




M3mepeHne 1 IOCTPOECHHE YIIIOB € IIOMOIIBIO

13
TpPaHCIOPTUPA.
14. IIepuMeTp MHOTOYrOJIBHUKA.
15. JlenuTtenu u KpaTHbIE YnCIa
16. [IpocTble u cocTaBHbIE YnCaa
17. [Ipu3Haku neIMMOCTH.
18. Bunel TpeyroiabHuKoB
19. [Tnomane mpsSAMOYyToJIbHUKA.
20. Buner npobeii
’1 N3obpaxenue apobdeit Toukamu Ha
) KOOPIMHATHOM MPAMOii
22. Coxparienue npobeit
23. [IpuBenenue npodeit kK HOBOMY 3HAMEHATEITIO.
24 CroxeHue 1 BbIUUTaHue Apo0eil ¢ pa3HbIMU
) 3HaMeHaTeIsIMU
’5 CrnosxeHue 1 BIYMTaHUE APoOel ¢ pa3HBIMU
) 3HAMEHATENSAMH
26. Cwmemannast 1poOb
217. YMHOXEHUE U JAeNICHUE TpoOei.
28. YMHOKEHUE U IeJICHHE TPOOCH.




29. 3ana4yn Ha qpodH 1
30. 3anauyn Ha qpodu 1
31. TexcToBbIe 3aa49H, COAEPIKAIIHNE TPOOH 1
32. TexkcToBbIe 3a1a4M, COACPIKAIINE APOOH 1
33. Hrorosoe 3ansarue 1
34 Hrorooe 3anstue 1
OBUIEE KOJIMYECTBO YACOB 110 34

IMPOI'PAMME




6 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Kourpoabnsie IIpakruueckue
Beero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Jenurtenu u kpatHble uncia. [Ipocteie u
1. cocTaBHbIC uncna. Pa3znoxenue 1
HATYPaJILHOTO YHCJIa Ha TPOCTHIC MHOKUTEIH
) OOmuit fenuTens U o0IIee KpaTHOE. |
) [Ipusnaku genumocty Ha 2, 3, 5, 10
3. OcHOBHOE CBOMCTBO JIpOOH. 1
4. Coxkpartienue Apooei. 1
5 [IpuBenenue apobeit k 00mmEMy |
) 3HAMEHATEITIO.
[TonsiTvie 0 HAMMEHBIIIEM 00IIIEM
6. 3HaMeHaTese HeCKOJIbKUX JIPOOeH. 1
CpaBHenue npo0eit.
” CrnosxeHue ¥ BeIYUTaHUE Apobeii. Penenue |
) TEKCTOBBIX 33]1a4.
3 CrnosxeHue 1 BeIYMTaHUE Apobeii. Penenue 1
) TEKCTOBBIX 3a/1a4.
9. YMHOKEHHE OOBIKHOBEHHBIX POOCH. 1
10. Haxosxxnenue npobu ot uncia. 1




[Ipumenenue pacnpenenanTeIbHOro CBONCTBA

11.
YMHOXEHHUS.
1 B3aumno obpatHbie uncna. [lenenue
) OOBIKHOBEHHBIX JPOOEIA.
13 Jlenenne 0OBIKHOBEHHBIX JIPOOEH.
14. Jlenenne 0OBIKHOBEHHBIX APOOEIi.
15. Haxosxnenue uncia mo ero apoou.
16. JpobHble BeIpaKeHHUS.
17 [Iponopuusi. OCHOBHOE CBOHCTBO
) IPOTNOPIHH.
18. Pemenue 3a1au ¢ MOMOIIBIO MPOMOPIINH.
19 [TonsTHS O MpsiMOIA U 0OpaTHOM
) MPOMOPLUOHATEHOCTAX BEIUYHH.
20. 3amaun Ha TPOTIOPITUH.
[TonoxxutenbHBIE U OTPULIATEIHHBIC YHCTA.
21. [IpoTuBomONOXHBIE YncHa. Moy Yncna u
€ro TeOMETPUUYECKUIN CMBICI.
CpaBuenmue uncen. Llenpie uncna.
22. N306paxenue yucen Ha IpSIMOH.
KoopaunaTs! TOukH.
23 CrnoxeHre ¥ BEIMUTAHHUE TTOJIOKUTEITBHBIX H
) OTPHIATEBHBIX YHCEIL.
24 CrnosxeHue ¥ BBIYUTAHHUE TTOJIOKUTEIHHBIX U

OTpULATCIIbHBIX YHUCCII.




25.

C0XeHHE U BBRIYMTAHHUEC IIOJI0KUTEIIBHEIX 1
OTpUIATCIIBHBIX YU CCII.

26.

27.

CrokeHne U BEIYUTAaHUE MTOJOKUTEIBHBIX U
OTPpULATCIIbHBIX YHUCCIIL.

VYMHOXEHHE " JCJIICHHUEC TTOJIOXKUTCIIBHBIX U
OTpUIATCIIBHBIX YHUCCII.

28.

YMHOXKEHUE U JCJIICHHUC TTOJIOKUTCIBHBIX U
OTPHULATCIIbHBIX YHUCCII.

29.

30.

YMHOXKEHUE U JCJIICHHUC TTOJIOKUTCIBHBIX U
OTpULATCIIbHBIX YHUCCII.

YMHOXEHUE U AeJICHUE MOJOXKUTEIbHBIX 1
OTPHULATCIBbHBIX YHUCCII.

31.

[Ipocrteitmme npeodpa3oBaHuUs BEIPAKECHUI:
pacKpbITHE CKOOOK, MPUBEICHHUE MOJO0OHBIX
claraeMblXx.

32.

33.

Pemenne nuHelHbIX ypaBHeHUU. [Ipumepsl
peleHust TEKCTOBBIX 3aJa4 C TOMOIIBIO
JIMHENHBIX YPAaBHEHUM.

ITocTpoeHue nepneHauKyIspa K npsaMou u
MapaJyIEIbHBIX MPSMBIX ¢ TOMOIIBIO
YTOJIbHUKA U IMHEUKH. [IpsmoyronbsHas
cucTeMa KOOpJMHAT Ha INIOCKOCTH, adcuucca
u opauHara Touku. [Ipumeps! rpadukos,
JMarpaMm.

34

[Tpumeps! rpadukoB, 1uarpamm.

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34




7 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1. JIlunelinoe ypaBHEHHE C OHOU MTEPEMEHHOM. 1
2. ANTOpUTM pellieHus JIUHENHBIX YpaBHEHUI. 1
3. Pewienue 3a1au Ha cocTaBlIeHUE YPaBHEHUS. 1
4. T01eCTBEHHO PaBHBIE BBIPAKEHUS 1
S. CreneHb ¢ HATYypaJIbHBIM ITOKAa3aTEeJIEM. 1
6 [TpeoOpazoBaHue BBIpAKEHH, COIEPIKAIITIX |
) CTETeHb.
7. Pewienne ypaBHeHUN. 1
3 CBolicTBa CTENEHU C HATYpaJIbHbIM |
) IOKa3aTiIeM.
9. OnHouneHnbl. MHOTOUJIEHBI. 1
10. CroxeHnue MHOTOWJICHOB. 1
11. BrrunTanne MHOTOWIEHOB. 1
12. YMHOXEHUE OJTHOWICHA Ha MHOT'O4JICH. 1
13 VrpoiieHne BIpaXeHU. 1




14.

VYMHOXKEHIE MHOTOYJICHA Ha MHOTOYJICH.

PaznoxxeHne MHOTOYIEHA HA MHOKHUTCIIN

5. (BBIHECEHHE OOIIETO MHOXKHTEIIS 32 CKOOKH).
16 Pemienne ypaBHEHUS METOJIOM Pa3JIOKEHUS
) Ha MHOYKHTEIIH.
17. Meroa rpynnupoBKu
18. Pemenue ypaBHeHHI BTOPOH CTEIIEHHU.
19. Pa3HocTh KBaipaTOB ABYX BBIPaKEHUI
20 KBanpar cymMBblI U1 KBaipaT pasHOCTH JBYX
) BBIPAXKEHUIA.
21. Pa3znoxeHne MHOrouseHa Ha MHOKHTEIIN.
22. Pemenne ypaBHeHuUI.
23. Oynkius. CnocoOsl 3a1aHus GYHKLIUU.
24. I'padux pynkumn.
25. Jluneiinast GyHKIMS U ee rpaduk.
26. VYpaBHeHUs ¢ IBYMsI IEpEMEHHBIMHU.
27. I'paduueckuii cnocob pemieHust ypaBHEHHA.
28. CucreMbl ypaBHEHUH ¢ ABYMS TEPEMEHHBIMHU
29 ['padpuaeckuii MeTO pEIICHUSI CUCTEMBI IBYX

JIMHEUHBIX YPABHEHUH C IBYMsI




MNEPCMCHHBIMU

Pemienue cucrem ypaBHEHHU METOAOM

30. 1
MO/ICTAHOBKH.

31 Pemenne cucreM ypaBHEHUN METOAOM 1
) MOJICTAHOBKH.

32. Pemienne cucrem ypaBHEHUIM. 1

33 Pemenue 3a1a4 ¢ moMoOIIBIO0 CUCTEM |
) JIMHEUHBIX YpaBHEHUN

34 [ToBTOpEeHNE N3y4EHHOIO MaTepuaa. 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgpoBbie
Ne i/ Tema ypoka Kontpoabusie IIpakTuuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

L Parnmonanshas npoOb. OcHOBHOE |

) CBOMCTBO Jp0o0OH, COKpaIeHue Apooeii.
5 OcHOBHOE CBOMCTBO /1po0OH, COKpaIeHHUE |

) Ipobeii.
3 ToxnecTBeHHblE  IpeoOpazoBaHuUs |

) paMoHaTBFHBIX BBEIPAKCHUH.
4 ToxnecTBeHHble  MpeoOpa3zoBaHUs |

) panMoHaIbHBIX BBIPAXKEHUH.
5 ToxnecTBeHHble  TpeoOpazoBaHuUs |

) panMoHaNbHBIX BBIPAXKECHUH.
6. OyHK1IMS U e€ rpauK. 1

[TonsaTue 06 nppanMoOHATBHBIX YHCIIAX.
7. OOm1re cBeieHus O AEUCTBUTENBHBIX YHCIIaX. 1
KBaapaTHblit KOpEHb.

8. CBolicTBa KBaIpaTHBIX KOPHEH. 1
9. CBolicTBa KBaJpaTHBIX KOPHEH. 1
10 IIpeoOpa3oBanusi  BBIPAKEHMI, |

coJieprKalluX KBaJpaTHbIE KOPHHU.




11. Oynxkius u e€ rpaduk.
1 KBanparnoe ypaBuenue. @opmyia
) KOpHEH KBaJpaTHOTO YpaBHECHMUSI.
3 Ksagparnoe ypaBuenue. ®dopmyna
KOpHEH KBaJpaTHOTO YpaBHECHMUSI.
14 KBagparnoe ypasuenue. ®dopmyna
) KOpHEH KBaJpaTHOTO YpaBHEHUSI.
15. Pemrenue panmoHaibHbIX YpaBHEHUM.
Pemenue 3amay, MPUBOSIINX K
16. KBaJPaTHBIM YPAaBHEHUSIM U TPOCTEUILINM
palMoOHAIBHBIM YPaBHEHUSIM.
Pemenue 3amay, MPUBOSIINX K
17. KBaJI[paTHBIM YPaBHEHUSIM U MPOCTEUILINM
palMoOHAIBHBIM YPaBHEHUSIM.
18. UucnoBble HEPABEHCTBA U UX CBOMCTBA.
19 [TounenHoe cnoXeHue U YMHOKEHHE
) YHCIIOBBIX HEPABEHCTB.
20 JInHeliHbIE HEPABEHCTBA C OTHOU
) MEPEMEHHOMN U UX CUCTEMBI.
’1 JInHeliHbIE HEPABEHCTBA C OTHOU
) MEPEMEHHON U UX CUCTEMBI.
2 JIuHeiiHbIe HEPABEHCTBA C OJHOM
) MEPEMEHHOMN U UX CHCTEMBI.
23 UYeteipexyronbHuku. [lapamienorpamm.

CaolicTBa ¥ IPU3HAKY MapajljiesiorpaMmma




[IpssmoyronbHuk. CBoiicTBa

24. 1
[IpsimoyronbHUKA.
25. Pom6. CoiicTBa 1
26. Ksagpar. CBoiictBa 1
27. Tpaneuus 1
28. CpenHsist TMHUS TPEYroJibHUKa 1
29 [IpsimoyronbHbBIN TpeyroibHUK. Teopema |
) IMudaropa.
30 [IpssMoyronbHBIN TpeyroibHUK. Teopema |
) ITudaropa.
HepaBencTBo TpeyronpHuKa. OyHKINN
31. OCTpOTO yrja B IPSIMOYT'OJIbBHOM 1
TPEYTOJIbHUKE.
HepaBencTBo TpeyroiabHuka. OyHKIUU
32. OCTpOTrO yria B IPSMOYTOJbHOM 1
TPEYTOJIbHUKE.
33. OCHOBHBIE TIOHATHS. 1
34 B3anMHOe pacnionoxeHue npsMon u 1
OKPY)KHOCTH.
OBHIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne /it Tema ypoka Kontpoabnbsie IIpakTuueckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl

1. Bce nelicTBus ¢ 1€CATHYHBIMU IPOOSIMH 1
’ CnoxeHre ¥ BRIUUTAHUE PAIHOHATBHBIX |

) npobeit
3. YMHOXEHUE U JICJICHUE JECATUIHBIX ApOoOCH 1
4. Pemenne 3a1a4 Ha 4acTH U IPOLEHTHI 1
S. KBanpaTtHbie KOpHH 1
6 Cno>xeHe ¥ BRIYUTaHNE OOBIKHOBEHHBIX |

) npobeit
7. Pemrenre HenmonMHBIX KBaIpaTHBIX YpPaBHEHUH. 1
8. Crno>xeHue ¥ BBIYUTAHWE CMEITaHHBIX YUCET. 1
9 Bripaxkenus conepskarire apupmMeTHIecKuii |

) KBaJIpaTHBIN KOPEHb
10 YMHOXKEHHUE U JeJIEHHEe OOLIKHOBEHHBIX 1

) npobeit

11. Pemenue kBagpaTHBIX ypaBHEHUM 1
12. Penrenne nuHeNHbIX ypaBHEHUN 1




Haxoxnenue apobu OT yucia u yucia mno

13
3HA4YEHUIO ero Ipoou

14. Pemrenne cucreM TMHEHHBIX HEPABEHCTB

15. Ob6nacTh onpenencHus GyHKINHA

16 CrnoxeHne ¥ BBIYUTAaHUE NOJOKHUTEIbHBIX U
) OTPHIIATEIIEHBIX YUCET

17. CaoiicTBa GpyHKIIHH

18 YMHOXKEHUE U JIeIEHUE TTOJIOKUTEIBHBIX U
) OTPHIIATEIIEHBIX YUCET

19 PaznoxeHue KBaJpaTHOrO TpexuwieHa Ha
) MHOKHUTEIH

20. Pemenue nuHeHBIX ypaBHEHUH

21. CoxparieHnue npobeit

2 Pemrenne 3a1a4d ¢ TOMOIIBIO JIMHEWHBIX
) ypaBHEHHil

23. IToctpoenue rpadpuka GyHKIUN

24 [Toctpoenue rpadurka KBagpaTUIHON
) GyHKIMH

25. Jluneiinas QyHKIus u ee rpaduk

26. CaoiicTBa cTEeNeHN

27. PemreHne HepaBeHCTB BTOPOM CTEIICHU




28. DopMyIIbl COKPAIIEHHOTO YMHOKEHUE 1

29 Pemennie kBaapaTHOrO0 HEPABEHCTBA METOJI0M |
) UHTEpBana

30. Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1

31. Pemienune reomerpuyeckux 3anay 1

3 Pemenue reomerpuyeckux 3aaay |
) (HYeTbIpEXyroIbHUKH )

33 Pemenue reomerpuyeckux 3anay |
) (TpeyronpHukn)

34 Pemenne reomeTprueckux 3aaad |

(OxpyXHOCTB U KPYT)
OBUHIEE KOJIMYECTBO YACOB 11O 34

IHPOI'PAMME







