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MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe
Cornacao denepanbHoMy 0a3MCHOMY Y4eOHOMY TUTaHY JJI 00pa30BaTENbHBIX YUpEeKACHUH Poccuiickoit
Ddenepanun 00s13aTEIIEHOMY U3YYCHHIO MATEMAaTUKH Ha 3Tare OCHOBHOTO 00IIero 00pa3oBaHMUs OTBOJAUTCS
He meHee 102 yacoB u3 pacyeta 3 yaca B HEJEIIO.

enn o0yuenns

OOyyeHne MaTeMaTHKE B OCHOBHOH IIIKOJIE HAIIPABJICHO HA JOCTIKCHUE CICAYIOMNX LEIeH:
B nanpaenenuu nuunocmnozo pazeumusn:

* pa3BUTHE JIOTHYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhl PEUH, CIOCOOHOCTH K YMCTBEHHOMY
HKCIIEPUMEHTY;

+ (GOopMHpOBaHHE Yy YYaIIUXCS HWHTEIUIEKTYaIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIUX M3 O6LII[CHHOI‘O OIIbITA,

+ BOCHHTaHHE KayecTB JIMYHOCTH, OOECIEUMBAIOIINX COLUAIBHYI0 MOOMIBHOCTh, CHOCOOHOCTBH
IMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHU,

+ (GOpMHpPOBaHNE KAaueCTB MBIIUICHUS, HCOOXOAMMBIX JUIS aIalTallid B COBPEMEHHOM MH()OPMAIIMOHHOM
00I11eCTBE;

* pa3BUTHE UHTEpECa K MATEMAaTHYECKOMY TBOPUYECTBY U MaTEMaTHYECKHX CIIOCOOHOCTEH.

B memanpeomemnom nanpagieHuu:

« (QopMupoBaHUE TMPEJCTABICHUNH O MaTeMaTUKe KaK dYacTH OOIIEYeIOBEYECKOM KYJIbTYPBI, O
3HAYUMOCTH MaTeMaTHUKH B Pa3BUTHH IUBHIIM3AIIUN U COBPEMEHHOTO OOIICCTRA;

. pa3BI/ITI/IC HpeI[CTaBJIGHI/Iﬁ 0 MAaTEMATHUKEC KaK CpOpMC OIIMCAaHHUA U MECTOAC ITO3HAHUA [[GflCTBI/ITGJIBHOCTI/I,
CO3JaHME  YCIOBUW 1S  NPUOOPETeHHs  IMEepPBOHAYAIBHOIO  OMBITA  MaTeMaTUYECKOTO
MOJICTTPOBaHUS;(DOPMHUPOBAHHE OOIIUX CIOCOOOB MHTEIUICKTYAJILHON JESITEIbHOCTH, XapaKTePHBIX
JUTSL MATEMaTUKU U SIBJISIOIINXCSI OCHOBOM MMO3HABATEIbHON KYIbTYpPbI, 3HAYMMOM IS pa3IU4HbIX chep
YEeJI0BEUCCKOM JIEATCIHHOCTH.

B npeomemmnom nanpagienuu:
OBJIaJICHHE MAaTEeMaTUYECKUMU 3HAHUSIMHU U YMEHHUSIMH, HEOOXOAUMBIMH ISl TPOJOHKEHUSI O0yUIEeHHS B
CTapIiel MIKOJE WJIM MHBIX OOIe00pa30BaATENbHBIX YUPEKICHUAX, U3YUCHHUS CMEXKHBIX TUCIUTUINH,
MIPUMEHEHHUSI B IOBCEIHEBHOM JKU3HMU;
+ co3nanre ¢GyHIaMEHTa ISl MaTeMaTUYeCKOro pa3BUTHS, (OPMHPOBAHUS MEXAHU3MOB MBIIIJICHUS,
XapaKTepHBIX JJISI MAaTEMaTHUYE€CKOU JIeATETbHOCTH.

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 IpeaMeTa
N3ydyeHne maTeMaTUKd B OCHOBHOM IIKOJIE JTa€T BO3MOXKHOCTh OOYYaroIIMMCS JOCTUYb CJEIYIOIIMX
pE3yJIbTaTOB:

B nanpaeénenuu nuunocmnozo pazeumus:

* YMCHHEC SICHO, TOUYHO, I'PaMOTHO H3JIaraTb CBOW MBICJIM B yCTHOfI A TTMChMEHHOM (bopMe, IIOHUMAaTh
CMBICJI TTIOCTABJICHHOM 3a/1a4y, BBICTPAUBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI;

* KPpUTHUYHOCTH MBINUJICHUA, YMCHHUEC PACIIO3HABATh JIOTUYCCKHN HCKOPPEKTHBIC BBICKA3bIBAHUA, OTJINYATH
TUNOTE3Y OT aKTa;

+ MpeACTaBJIeHHE O MaTeMaTHMYecKON Hayke Kak cdepe ueloBEeYecKOil AedaTenbHOCTH, 00 JTamax ee
pa3BUTHS, O €€ 3HAYUMOCTH ISl Pa3BUTUS LUBUIN3ALINY;

* KpCaTUBHOCTH MBIIUJICHWA, WHAULIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH MPHU PCUHICHUHU MATCMATHYCCKUX
3aj1ady,

+ YMEHHE KOHTPOJIMPOBATh MPOIIECC U PE3yIbTaT yueOHOM MaTeMaTHUeCKOH JeITeIbHOCTH;

*+ CIIOCOOHOCTH K SMOIIMOHAJIHFHOMY BOCHPHUSITHIO MaTEeMaTHYeCKHX OOBEKTOB, 3aad, pEIIeHUN,
pacCyx IeHHUI.



B memanpeomemnom nanpasnenuu:

+ YMEHHE BUJETh MaTeMaTHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYalluu B IPYTUX AUCLUILINHAX,
B OKPY’KAIOIIEH )KU3HU;

+ YMEHHME HaxOIuTh B PA3JIUYHBIX MCTOYHMKAX HWH(GOPMALIMIO, HEOOXOOUMYIO [UIsl pEeLIeHHs
MaTeMaTHYECKUX MpoOeM, U MPEICTaBIIATh €€ B MOHATHOW (opMe, IPUHUMATH PEIICHUE B YCIOBHIX
HEIOJIHOW 1 U30BITOYHOM, TOYHON M BEPOSATHOCTHON MH(POPMAIIHH;

+ yMEHHE MOHMMATh U HCIIOJIb30BaTh MAaTEeMaTHYECKHUE CPEICTBA HATSAHOCTU (TpaduKH, Tuarpammel,
TaOJIMLIBI, CXEMBI U JIP.) Ui WLTIOCTPAIK, UHTEPIIPETAllUU, apTyMEHTAIlUY;

+ YMEHHE BBIIBHUTaTh THUIIOTE3bl IPH PEIICHWH YYeOHBIX 3aady W TIOHMMAaTh HEOOXOAMMOCTH UX
IIPOBEPKHU;

+ YMCHHE MPUMCHITh HHIYKTHBHBIC W JCAYKTHBHBIC CIOCOOBI PACCYKICHUH, BHIETh pPa3IUIHBIC
CTpaTEeruy pelIeHUs 3a/1a4;

¢ YMEHME IUJAHUPOBAaTh M OCYILECTBIATh JAESITEIbHOCTb, HAIpPABICHHYIO Ha pelIeHHe 3a1ad
HCCJIEI0BATENBCKOTO XapaKkTepa;

+ IEPBOHAYAIBHBIE MIPEACTABICHUS 00 UIESIX U METO/IaX MaTEMaTHUKU KaK YHHBEPCAJIBHOM SI3bIKE HAyKU
Y TEXHUKHU, CPEICTBE MOJECIUPOBAHMS SIBJICHUH U IIPOLIECCOB.

B npeomemnom nanpaenenuu:
NpeIMeTHBIM Pe3yJIbTaTOM U3YUYCHHsI Kypca sIBIsieTcs ¢hOPMUPOBAHHOCTD CIICAYIOIIUX YMEHHH.

IIpenmerHnas o0aacTb «ApudpmMeTurar

« Ilepexoauth OT OAHOW (OPMBI 3aIUCH YHCET K JPYroid, MPEICTaBIATh NECATHYHYIO TpoOb B BHUJE
OOBIKHOBEHHOW M OOBIKHOBEHHYIO — B BHJE JAECATUYHOMW, 3alHMCHIBATh OOJIBIIME W Majlble 4Yucia C
WCIIOJIb30BAHUEM LIEIIBIX CTEIICHEN JECATKH;

* BBINOJHATH apu(pMETHUYECKHE JACUCTBUS C PALMOHAIBHBIMHU YHCIAMHU, CPAaBHHUBATh PAallMOHAIIBHBIE U
I[@ﬁCTBHTGJII:HBIG qucia, HaXOAWTb B HCECIOXHBIX ClIydadx 3HAuUCHUA CTEIIEHEH C OCJIbIMU
MOKA3aTeSIMK, HAXOUTh 3HAUEHHUS YHCIOBBIX BBIPAKEHUN;

* OKpPYIUIATH HEJIBIC YHUCIIa U JCCATUYHBIC )IpO6I/I, HaxXxoauThb HpI/I6J'II/I)K€HI/I$I quCel C HEAOCTAaTKOM H
U30BITKOM, BBITIOJIHATH OIIEHKY YUCIIOBBIX BBIPAKEHUIA;

* IMOJIL30BAaTbCd OCHOBHBIMHM CAWHUIAMH [JIWHBI, MAacCCbl, BPEMCHH, CKOPOCTH, ILJIOLIAAH, 06"I>eMa,
BbIpaXxxaTh 0oJiee KPYIHbIE eAUHUIIBI Yepe3 Ooliee MenKkue U Hao0opoT;

* pfuiate TEKCTOBBLIC 3aaa4dM, BKIIOYasd 3ada4dud, CBA3AHHBIC C OTHOIMICHHUEM M ITPOIIOPIHUOHATIBHOCTBLIO
BEJIMYHMH, C IPOOSMU U MPOLIEHTAMHU.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeameabHoCmu U

NO6CEOHEBHOU HCUZHU OJIA:

+ PEIIECHUS HECIOXKHBIX IPAKTUYECKMX PACUETHBIX 3aJad, B TOM YHUCJIE C MCIOJIb30BAaHUEM IIpU
HEO0OXOIUMOCTH CIPABOYHBIX MATEPHATIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA;

+ YCTHOM NPUKHUIKM W OLEHKH pe3yJpTaTa BBIYMCIECHUMN, IPOBEPKH pE3yJbTaTa BBIYMCIECHUS C
MCIIOJIb30BaHUEM Pa3INYHbIX IPUEMOB;

+ HHTEpIpEeTalM pe3yJbTaTOB pEIICHHs 3aJad C y4E€TOM OIPAaHWYEHUMH, CBS3aHHBIX C pEalbHBIMU
CBOMCTBAMM PAaCCMaTPUBAEMBIX IIPOLIECCOB U SBJIICHUM.

IIpenmerHas o61acTh «Aaredpa»

CocrtaBisaTh OyKBEHHBIE BBIDOKEHHS W (OPMYIBI 10 YCIOBHMSM 3ajay; OCYLIECTBISATh B BBIPAKEHUAX U
¢dbopMynax YHCIOBbIE TMOJCTAHOBKM U BBIMOJHITH COOTBETCTBYIOIIME BBIYMCICHHUS, OCYIIECTBISThH
MOTYMCIIOBBIX JIaHHBIX, HAXOJIUTh Cpe/lHEe 3HaUeHHE, 00beM, MOy, Pa3Max.

CoaepsxkaHue nmporpaMmbl
1. MaremaTuyeckuii si3bik. MaTtemaTuueckasi Mojaesib. UNCIOBbIE U anreOpanyecKre BhIPAKEHUS.
Uro Takoe MareMaTH4YEeCKUM A3bIK M MaremMaTuyecKas MojJelb. JIMHEeHHOe ypaBHEHHME C OJHOU



nepeMeHHoN. JIuHelHoe ypaBHEHME € OJHOM IIEPEMEHHOM KaK MaTeMaTU4ecKas MOJEIb peaabHOU
cutyauun. KoopaunaTtHas npsamasi. Buabl 4ucioBbIX TPOMEKYTKOB HA KOOPAMHATHOMN MIPSMOM.

2. JInneitnaa ¢ynknusi. KoopauHatHas 1miockocTk. JIMHENHOE ypaBHEHHUE C JIByMsSl IEPEMEHHBIMHU.
Jlunetinas ¢ynkuus. Bo3pacranue u yObiBaHUMe JIMHEHHONW QyHKIIMU. B3anMHoe pacronokenue rpaduKoB
JTUHEUHBIX (YHKIUIA.

3. Cucrembl ABYX JIMHEHHBIX YPABHEHHUH ¢ IBYMS NepeMeHHbIMU. OCHOBHBIEC MTOHATHUS O CUCTEMAX
JBYX JIMHEHHBIX YPAaBHEHUU C JABYMs IIEPEMEHHBIMH. MeTOABI PEIICHHMS CHUCTEM JBYX JIMHEHHBIX
YpaBHEHHUI C IBYMs IEPEMEHHBIMU: TpapUUECKHii, TOACTAHOBKU U aNre0panyeckoro cioxenus. CUCTeMbl
JBYX JINHEMHBIX YPAaBHEHHUM KaK MaTE€MaTUYECKUE MOJEIIH PEAIbHBIX CUTYaIUH.

4. CreneHb ¢ HaTypaJibHbIM moOKa3zateneM. [loHsATHE CTeNeHM € HATYpPAIbHBIM IOKA3aTEJIEM.
CaoiictBa ctenieHeil. CTeneHb ¢ HYJIEBBIM ITOKa3aTEJIEM.

5. Onnouwsienbl. Onepauuu Hax oaHOWIeHaAMM. [lonstue onHounena. CTaHAAPTHBIA BUJT OJTHOUJICHA.
CrnosxeHue ¥ BBIYMTAHUE OJTHOUJICHOB. Y MHOKEHUE OJJTHOUJICHOB.

Bo3Benenue oilHOWIEHA B HATYPAJIBHYIO CTENIEHb. JeJleHne 0OTHOWIEHA Ha OJTHOYJIEH.

6. Muorouwiensl. Onepanun Hag MHOrowieHamu. [lonstue mHorowieHa. CinoxeHue U BbIYUTaHUE
MHOT'OYWIEHOB. ¥ MHOKEHHE MHOTOUWIEHA Ha OJHOYIEH. Y MHOKEHHE MHOTOUYJI€Ha HA MHOTOYJIEH.
DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS. [leneHnre MHOrouieHa Ha O/IHOYJIEH.

7. Pa3Jio:keHHe MHOTO4JICHOB HA MHOKHTeJIH. [[oHsATHE O pa3iioKEHUN MHOTOWIEHA Ha MHOXKHUTEIH.
Brrnecenne o0mero MHOKUTENS 32 cKOOKU. Crtoco0 rpynmupoBky. PasiioxkeHrne MHOTOYIeHa Ha
MHOKUTENH C TOMOIIBI0 (POPMYIT COKPAIIEHHOTO YMHOXEHHS 1 KOMOMHAIIMH Pa3TUYHbBIX TPHEMOB.
Coxpamenue anredbpandeckux apooeit. ToxaecTsa.

8. ®ynkuus y = x°. Oynxmus y = x° u ee rpapux. PyHKIHA y = —X
peuieHue ypaBHeHH. D yHKIIMOHAIbHAS CUMBOJIMKA.

9. Jj1IeMeHThI ONUCATEIbHOM CTATUCTUKH. J[aHHBIE U PAAbI JAaHHBIX. Y IOPSIOYEHHBIE PSAbI TaHHBIX,
TabIUIBl pactpeaeneHns. Yactora pe3ynbraTta, TabauIa pacipeaesieHus 4acTOT, TPOIICHTHBIC YaCTOTHI.
['pynnupoBka qaHHBIX.

10. O6006maroIee NOBTOPEHUE.

2 1 ee rpaduk. ['paduueckoe

Ouemca YCmHRblX omeemoes yuauiuxcsa no aﬂze6pe

OTBeT OLICHUBACTCH OMMEMKOU «3», €CJIH YICHHUK:

- IIOJIHO PACKPBLI COZlepKaHue MaTepuala B 00beMe, MPeJyCMOTPEHHOM MTPOrpaMMOi U yueOHUKOM,

- W3JI0KWJI MaTepHall TPAMOTHBIM SI3BIKOM B OIPEIEIECHHOM JIOTMYECKOW IOCIIEN0BATEIbHOCTH, TOYHO
HCIIONB3Ys] MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

- IPaBUJIHO BBIMOJIHWII PUCYHKH, YEPTEXKH, IPAQUKHU, COMTYTCTBYIOILIUE OTBETY;

- MOKa3aJl yMEHUE WLIIOCTPUPOBATh TEOPETUYECKUE IOJOKEHUSI KOHKPETHBIMU IIPUMEPAMH, NIPUMEHATh
VX B HOBOM CUTYallM! TP BBINOJHEHUN IIPAKTUYECKOTO 3a/1aHMS;

- TPOJIEMOHCTPUPOBAJI YCBOEHHE paHEe M3YyYEHHBIX COMYTCTBYIOIIMX BONPOCOB, CPOPMUPOBAHHOCTh U
YCTOMYMBOCTb UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHM U HABBIKOB;

- OTBEYaJl CaMOCTOATENbHO 0€3 HaBOJSIIMX BOMPOCOB yduTelsss. Bo3MOXKHBI 0JfHAa - JB€ HETOUHOCTH IpHU
OCBEIICHUM BTOPOCTENEHHBIX BOIPOCOB WM B BBIKIAAKAaX, KOTOPBIE YYEHHMK JETKO HCIIPABHI IIO
3aMEYAHUIO YUUTEIIS.

OTBeT OLIEHNBACTCH OMMEMKOU «4», eCIH VICHHK:
- YI{OBHGTBOpHeT B OCHOBHOM Tpe6OBaHI/I$IM Ha OI_[eHKy ((5 », HO HpI/I 9TOM UMECT OANH N3 HEAOCTATKOB:
- B M3JIO)KEHUH JOMYIIEHBI HEOOBIIHE MPOOebl, HE NCKA3UBIINE MAaTEMAaTHUECKOE COAepKaHUE OTBETA;
- HOHYIIIGHBI OOIUH — JIBAa HEOo4dcTa HpI/I OCBCIICHHNU OCHOBHOI'O CO)Iep)KaHI/ISI OTBETA, I/ICHpaBJ'IeHHBIe 110
3aMEYaHUI0 YYUTENS;
- JOMyIIeHBI OmMUOKa Wik Oojiee MBYX HEAOUYETOB MPH OCBEIIEHWH BTOPOCTETIEHHBIX BOMPOCOB WJIU B
BBIKJIaJIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEUYaHUIO YUUTENS.

OTBeT OICHUBACTCH OMMEMKOU «3», €CJTH VICHUK:




- HEMOJIHO WJIM HEMOCIIEA0BAaTEeIbHO PACKPBITO CO/AEp)KaHNe MaTepuaa, HO MOKa3aHo oOIlee MOHMMAaHue
BOIIPOCA U MPOJAEMOHCTPUPOBAHBl YMEHHs, JOCTATOUYHBIE MJs1 JAIBHEHIIEr0o YCBOECHMS MPOrPAMMHOIO
Matepuaia (onpezneseHnble « TpedoBaHUSIMHM K MATEMaTUYECKON MTOATOTOBKE YUALIUXCSI»);

- UMENHCh 3aTpyAHEHHs] WIM JONYIIEHbl OIIMOKKM B ONpEACNICHUH MOHSATHH, HCIOIb30BAHUU
MaTEMaTHYECKON TEPMHHOJIOTUH, YEPTEXKAX, BBIKIAAKAX, UCIIPABICHHbBIE 110CIIE HECKOJIBKUX HABOISIINX
BOIIPOCOB YUHTEJIS;

- YUEHHUK HE CIIPaBWICS C NPUMEHEHHEM TEOPUU B HOBOW CUTYallUU IPU BBIIOJHEHUHU MPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHUII 3aJJaHKsI 00513aTEIbHOTO YPOBHS CIIOKHOCTH T10 IaHHOM TeMe;

- IpU 3HAHUM TEOPETUYECKOTr0 MaTepHalia BBISBICHAa HEJOCTAaTOYHAs CPOPMHPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTBeT OLICHHBAETCSI OMMEMKOU «2», €CJIN YIEHUK:

- HE PaCKpBUI OCHOBHOE COJIep KaHKe yueOHOTro MaTepuaa;

- 00Hapy)XeHO HE3HAaHHE WJIM HEMOHMMaHHE YYEHUKOM OoJbIlei mim Hanbojee Ba)KHON YacTH y4eOHOTO
MarepHania;

- JONYIIEHBl OUIMOKYU B ONpPENEeNICHUN TOHATUH, IPU MCIIOIb30BAaHINHM MAaTeMaTH4eCKOW TEPMHUHOJIOTHH, B
PUCYHKAX, YCPTCIKAX HIIN Fpa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HC HCIHPABJICHBI II0CJIIC HCCKOJbBKUX
HaBOJSAIINX BOIPOCOB YYUTEIIS.

OTBeT oleHNBaeTCA oMmMemKoul «1», ecii VUEHHK:
- O6Hapy7KI/IJI IMMOJIHOC HC3HAHUC U HCIIOHMMAHUC N3Yy4aCMOI'0 y‘~IC6HOFO Marcpurajia ujinu HE CMOI' OTBCTHUTD
HHU Ha OJWH U3 ITOCTABJICHHBIX BOIIPOCOB I10 U3YYACMOMY MAaTCpHaIly.

OL(EHKa RUCOMEHHBIX KOHMPOJIbHbIX pa60m yuauiuxca no aﬂzeﬁpe

Ommemka «5» cTaBUTCH, €CJIM:

- paboTa BBIMTOJIHEHA TIOJTHOCTHIO;

- B IOTUYECKHUX PACCYKJICHUSAX U 0OOCHOBAHHUH PEIICHUs HET MPOOEeIoB U OMINOOK;

- B pPCHICHUM HET MAaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, ONMHUCKA, HE SBIISIOIIASICS
CJIEJICTBUEM HE3HAHUS WM HETIOHUMAaHUS y4eOHOTO MaTepuana).

Ommemxka «4» CTABUTCS, €CJIN:

- paboTa BBHIMOJTHEHA TMOJHOCTHIO, HO OOOCHOBaHUS IIAroB pEIICHUS HEAOCTATOYHBI (€Cd yMEHHE
000CHOBBIBATh PACCYXKEHHUS HE SBJISIOCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH);

- IOMyIIeHa OfHa OIIMOKa WK JIBa-TPU HEJOUYEeTa B BBIKJIAKAX, PUCYHKaX, YepTexkax WK rpapukax (eciu
9T BUJIbI pabOTHI HE SBIISTUCH CIIEIUATBEHBIM O0OBEKTOM MTPOBEPKH ).

Ommemka «3» CTABUTCS, €CJIN:

- jJonyueHsl Oosiee ogHOW OomMOKM WK OoJjiee JBYX-TPEX HEIOYETOB B BBIKJIAJKaX, yepTexax WIU
rpadukax, HO y4yaluiics BiajeeT o0s3aTebHBIMA YMEHHUSIMHU 110 TIPOBEPSIeMOM TeEMe.

Ommemka «2) CTABUTCS, €CJIN:

- IOTIYIIEHBI CYIIECTBEHHBIE OLTHOKH, MOKA3aBIlIKe, YTO YUAITUICS HE BIaJeeT

00s13aTeTbHBIMA YMCHHSIMHE 110 JTAHHOW TeMe B TIOJTHOW Mepe

Ommemxa «1» CTABUTCSH, €CJIU:

-paboTa mokaszaia IMOJHOE OTCYTCTBHE y Y4YAIeToCs O0S3aTEeNbHBIX 3HAHWW M YMEHUU TIO MPOBEPSIEMOM
TeMe WIH 3HAYUTENbHAs 9acTh paboTHI BBHITIOJTHEHA HE CaMOCTOSITENIEHO.




TemaTnuyeckoe NJIaHNPOBaHUE

4acoB)

15 — 16. KoopaunaTtHas
IJIOCKOCTh

17 —19. JluneiiHble ypaBHEHUS

YPaBHEHUE C IBYMsI [IEPEMEHHBIMH.
Jluneiinas pynkmus. Bozpactanue u
yObIBaHUE TMHEHHON QyHKIMN. B3anmuoe
pacnosokeHue rpaguKoB JMHEHHBIX

Ne HasBanue pa3nenos u rem DNEeMEHTHI COAEPKAHUS ypoKa [IpenmeTHbIe TUIAHUPYEMBIE PE3YIbTATHI 00yUeHUS
n/m YPOKOB, KOJINYECTBO YaCOB
1. | HoBTopenue (4 yaca) OObIkHOBEHHBIC IpoOu u apudmerndeckne | CUCTEMAaTU3UPOBATh U OOOOIIMTH CBEACHHS O MPEoOpa3OBaHUU
1. OOGBIKHOBEHHBIE TPOOH. JEUCTBUS C JPOOSIMHL. BBIDOKEHUI M PELIEHUN YPABHEHUU C OJHUM HEU3BECTHBIM,
JelicTBus ¢ palMOHAIbHBIMU PanronaneHble uncna U ACUCTBUS C HUMU. | MOJYyYEHHBIE YYAIIUMUCS B Kypce MaTeMaTUKH 5,6 KJIaccoB.
YUCIaMHU [IponieHTsl. YpaBHEHUs U 3a1a4u, I'pynnoBasi — o0cyx/ieHIE U BHIBEACHHE MTOHITHIA 110 TEMe
2. Pemenue ypaBHeHU peniaeMeple ¢ IOMOILBIO YPAaBHEHUM. POpoHTAIBHASA — OTBETHI HA BOIPOCHI
3. Pemenue 3agau NuauBuayanbHast — BHINOJHEHUE 33JIaHUH IO TEME
4. BxoaqHasi KOHTPOJIbHAA
padora
2. | MaremMaTH4YecKHii A3bIK. UucnoBsle U anredpandeckue BhIpKEHUS. | 3Hamb
Martemaruveckas mogeib (10 | Uto Takoe MmareMaTWyecKui s3BIK M | KAKHE YHCIa SBISIOTCSA LENBIMH, IPOOHBIMU, PALlMOHAIBHBIMH,
4acoB) MareMarhdeckas — MoJenb.  JIMHEWHOE | MOJOKUTEIbHBIMU, OTPULATEBHBIMYA U Jp.; CBOMCTBA JEHCTBUU
5 — 6. Hucnossie u ypaBHEHUE C  OJHOM  MEPEMEHHOMW. | HaJl 4YHuCIaMHu; 3HaTh MW I[IOHUMAaTh TEPMHUHBI «UHUCIOBOE
areOpanvecKue BbIPaKEHUs JInneiinoe yYpaBHEHUE c OJIHOM | BBIPAXKECHUE», «BBIPAXKEHHE C IIEPEMEHHBIMH», <«3HAUYCHHE
7. Uto Takoe MaTeMaTUYeCKUil | MEPEeMEHHOH Kak MaTeMaTH4ecKas MOJEIb | BBIPAKEHUs», TOKIECTBO, «TOXKIECTBEHHbIE TPEOOPA30OBAHUS.
SI3BIK peanbHOil  curyaunu.  KoopauHaTtHasa | Yuemo
8 — 9. YUro Takoe npsimMas. Buibl YHCIOBBIX MPOMEXKYTKOB | OCYIIECTBISITh B OYKBEHHBIX  BBIPOKEHHUSX  YHCIIOBBIC
MareMaTh4decKas MoJeib Ha KOOPJMHATHOW IIPSIMOIA. IIOJICTAHOBKMA U BBIIIOJHATh COOTBETCTBYIOIIHME BBIYMCICHUS;
10 — 11. JIuneiinble ypaBHEHUS CpaBHHMBATh 3HAYEHUs OYKBEHHBIX BBIPDAKEHUU TPU 33JaHHBIX
C OJTHOM IIEPEMEHHOU 3HAYEHUSAX BXOJSIIMX B HUX MEPEMEHHBIX; IPUMEHSITh CBOICTBA
12 - 13 . KoopaunaTtHas npsmas JIEMCTBUM HaJ YMCIaMU IPH HAXOXKJIEHWU 3HAYEHUW YHCIIOBBIX
14 KonrtponbHas padota Nel BBIDAKEHMM;  HCIIONB30BaTh  IMPOCTEHIIME  CTATUCTUYECKUE
«MaTemMaTH4eCKHUil A3BbIK. XapakTEePUCTUKU JJIs aHalu3a psiAa JaHHBIX B HECIOMXHBIX
MaremaTu4eckasi MOAEJIb) CUTyalUsX.
I'pynnoBas — oOcyxJieHIE U BBIBEJCHHE MTOHATHH 110 TEME
@OpoHTAIBbHAS — OTBETHI HA BOMPOCHI
NuauBuayaabHas — BBIIIOJTHEHUE 3aJaHUH IO TEME
3. Jluneitnas pynxums (11 Koopaunarnas ninockocts. JInHeitHoe 3namo

omnpeneneHuss (yHKIMH, OOJACTH OmpeleneHus (QYHKIUH,
o0iacT! 3HAYCHHWH, YTO TaKOE apTyMEHT, Kakas IepeMeHHas
Ha3bIBAETCSl 3aBHCUMOM, Kakash HE3aBUCHUMOM; MOHMMATh, 4YTO
GyHKIMST — D3TO MaTeMmaTudeckas MOJellb, IO3BOJISIONIAs




C IBYyMS IEPEMEHHBIMU U €TI0
rpaduk

20 — 22 . Jluneitnas GyHKIHSA U
ee rpadux

23. Jluneiinas pyHKIus y = Kx
24. B3auMHOE pacroaoKeHue
rpaduKOB JTUHEWHBIX (PYHKIUI
25. KontposbHas pabota No2
«/IuHeitHasg pyHKIUA U ee
rpagur»

GyHKIHH.

ONHKCBHIBATh M M3y4yaTh DPAa3HOOOpPA3HbIE 3aBUCUMOCTH MEXIY
peanbHBIMU BEJIMYMHAMH, UYTO KOHKPETHbIE THUIBI (DYHKIHMI
(mpsMass u  oOpartHas NOPONOPLUUOHAIBHOCTH, JIMHEHHAas)
OIKCBIBAIOT OOJIBIIOE Pa3HOOOpA3He pealIbHbIX 3aBUCUMOCTEH.
Ymems

IPaBUIBHO YHNOTPEOIATh (YHKUMOHAIBHYI0 TEPMHUHOJIOIHIO
(3HaueHne (YHKIMH, aAPryMeHT, Tpapuk QyHKUUH, 00JIacTh
onpeneneHue, o0JacTb 3HAYEHUI), MOHUMAaThb €€ B TEKCTE, B
peun yuutensd, B (HOpMyTUpOBKE 3a/4ay; HAXOAWTH 3HAUYCHUS
GbyHKIMHA, 3a1aHHBIX (HOPMYJION, Tabyuien, rpagukoM; pemarsb
o0paTHyl0 3ajgady; CTpPOUTh TpaduKd JHHEHHON (YyHKIUH,
npsMoil U 00paTHOM MPOMOPLUOHANBHOCTH; UHTEPIPETUPOBATD
B HECIIOKHBIX CIIydasX TpauKH pealbHbIX 3aBUCUMOCTEH
MEX/y BeIMYMHAMU, OTBEYasi Ha IOCTaBJIEHHBIE BOIIPOCHI
I'pynnoBas — oOcyXJieHIE U BHIBEACHHUE [TOHATHUI 110 TEME
@poHTATbHASL — OTBETHI HA BOIIPOCHI

HNuauBuayaibHas — BBITOTHEHNE 331aHUH 110 TeMe

Cucrembl ABYX JMHEHHBIX
YPAaBHEHMH € IByMs
nepemMeHHbIMH (12 yacoB)
26 — 27. OCHOBHBIE MMOHATHUS
28 — 30. Merox OJCTaHOBKH
31 -34. Meron
anredpanvecKoro CIOKEHUs
35 — 36. Cucremsl ABYX
JIMHEWHBIX YPABHEHUH C ABYMsI
NEePEMEHHBIMH KaK
MaTeMaTH4eCKhe MOJIETIN
peanbHBIX CUTYaIHH

37. KoutpoabHas pabora Ne3
«CucTemMbl ABYX JIMHEHHBIX
YPaBHEHHUIl ¢ IByMs
nepeMeHHbIMU»

OcHOBHbIE TIOHATHUSA O CUCTEMAX JBYX
JINHEMHBIX YPABHEHUH C IBYMs
IIEpEMEHHBIMU. METOIbI pelIeHUs] CUCTEM
JBYX JIMHEUHBIX YPABHEHUHU C JBYMS
[IEPEMEHHBIMU: TpapUUECKHil,
MIOJICTAHOBKU U alredpanyeckoro
cioxeHust. CucTeMbl IByX JTMHEHHBIX
YPaBHEHUH KaK MaTEMaTUYECKUE MOJEIIH
peaNbHBIX CUTYyaLUH.

3namp

OcHOBHbIE TOHATHS. MeTonbl pPELIEHUs CUCTEMBI  JIBYX
JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

Ymems

MPaBWIbHO YNOTPEONSITh TEPMUHBL: «ypaBHEHHE C JBYMs
[IEPEMEHHBIMUY, «CHCTEMa»; MOHUMAaTb MX B TEKCTE, B peUHu
yuuTeNsl, HTOHUMAaTh (OPMYIUPOBKY 3a/lauydl «PEUIUTh CUCTEMY
YPaBHEHUH C JBYMs II€PEMEHHBIMU»; CTPOUTb HEKOTOPBIE
rpaduKy ypaBHEHUsSI C JBYMs IEPEMEHHBIMU; pEIIaTh CHCTEMBbI
YpaBHEHMH € IByMsI IEPEMEHHBIMHU Pa3IMYHBIMU CIIOCOOAMHU.
I'pynnoBas — oOcyxJieHIE U BHIBEACHHUE MTOHITHI 110 TEME
POpoHTAIBHAA — OTBETHI HA BOIPOCHI

NuauBuayaabHas — BBIIIOIHEHUE 3aJaHUH IO TEME

CreneHnb ¢ HaTypaJbHBIM
nokasarejieM U ee cBoMcTBa(6
4aCOB)

[ToHsTHE CTENEHU C HATYpPATHHBIM
mokazareiieM. CBOMCTBA CTEIIEHEN.
CreneHb C HyJIEBBIM MOKAa3aTeJIEM.

3namwb onpeseneHne CTENEHH, OTHOUIEHA, MHOTOYJIEHA;
CBOICTBaA CTENEHU C HaTypalbHBIM ITOKA3aTEJIEM.
Ymems naxonuth 3HaueHus (QYHKUUH, 3a7aHHBIX (OPMYION,




38. UTo Takoe CTCICHD C
HaTypaJbHBIM TTOKa3aTesieM
39. Tabnuia OCHOBHBIX
CTEIICHEeH

40 — 41. CsoiicTBa CTEIEHH C
HaTypaJIbHBIM ITOKa3aTelieM
42. YMHOXEHUE U JIeJIEHIE
CTENeHEeN ¢ OAUHAKOBLIMU
IIOKAa3aTeIISIMHU

43. CreneHsp ¢ HYJIEBBIM
IIOKa3aTelieM

Tabmuiel, rpaduKoM; pemaTrh OOpaTHYIO 3aaady; BBITOIHATDH
JNEWCTBHS CO CTEMEHSAMH C HaTypaJbHBIM  IIOKa3aTelieM;
npeoOpa3oBhIBaTh  BBIPAKEHHS, COACpXKAIMEe CTENEHH C
HATypaJbHBIM  TIOKa3aTeJeM;  I[PHUBOAUTH  OJHOWIEH K
CTaHJAPTHOMY BHIY.

I'pynmoBasi — 006cy/ieHIE U BBIBEICHNE IOHATHH 11O TEMe
@poHTATbHASL — OTBETHI HA BOIIPOCHI

HNuauBuayaibHasi — BRITOJHEHUE 3aaHUH 110 TeMe

OnHouyieHbI.
Apudmernyeckue onepanuu
HaJ oHOYWIeHaMH (9 4acoB)
44. TloHdaTue ogHOUWICHA.
CranmapTHBIN BU OJHOUYJICHA
45 — 46. Cnoxenue u
BBIYMTAHUE OJTHOUJICHOB

47 — 48. YMHOXKCHHUE
oaHouIeHOB. Bo3BeaeHue
OJIHOWICHOB B HATYPaJIbHYIO
CTEIICHb

49. JleneHne ogHOYICHA HA
OJTHOYJICH

50 . KonrponbHas padora Ne 4
«OIHOYWIEHBDI.
Apudmernyeckne onepanuu
HaJI HUMH»

51. IloBTOpeHue u
cUCTEMaTH3aIus yueOHOTO
Marepuana 3a 1 nmomyrojaue
52. KonTpoabHas pa6ora 3a 1
NnoJiyroamue

[lonsitue omnouneHa. CTaHIapTHBIA BUI
ongHowieHa. CrnokeHHE HW  BBIYMTAHHE
OJHOYJICHOB. YMHOXCHHE OJHOYJICHOB.
BosBenenue oHOUIeHA B HATYPAIbHYIO
crereHb. Jlenenue oqHOYIeHA HA
OJHOYJIEH.

3namp onpeneneHne OHOWICHA, TOHUMATh POPMYITUPOBKY
3aJaHUI: YIPOCTHUTH BBIPAKEHHEY, «PA3IOKHUTH HA
MHOXUTCIIN».

Ymems nipuBoAUTE OTHOWICH K CTAHIAPTHOMY BHILY,
BBIIIOJIHATH I[CﬁCTBHSI C OJHOYJICHaAMU.

I'pynmoBasi — 00cy/ieHE U BBIBEICHUE IOHATHH 11O TEMe
@poHTATbHASL — OTBETHI HA BOIIPOCHI

HNuauBuayaabHasi — BBITOJHEHUE 3aaHUH 110 TeMe

MHoOrou4jeHbl.
Apudmernyeckne onepannu
HajJ MHoro4jeHamu (14 yacoB)

[lonsitue opnouneHa. CTaHAapTHBIA BUJ
oqHowieHa. CloXeHue W BbIUUTAHUE
OTHOWIECHOB. YMHOKEHUE OTHOUWIEHOB.

3namp onpeneneHne MHOTOWIEHa, TOHUMATh POPMYIUPOBKY
3aJJaHUM: «YIPOCTUTDH BBIPAKEHHUE, «PA3TOKUTH HA
MHOXHUTEIIH.




53. OCHOBHBIE TTOHATHS

54 —55. Cnoxenue u
BBIYMTAHUE MHOT'OYJICHOB

56 — 57. YmMmHO)XeHue
MHOTOWICHA Ha OJHOYICH

58 — 60. YmMmHOXeHHe
MHOTOYICHa Ha MHOTOYJICH
61 — 64. dopmyisl
COKpAIIIEHHOT'O0 YMHOXKCHUS
65. Jlenenre MHOro4cHa Ha
OJTHOYJICH

66. KontponpsHas pabota Ne5
«MHOro4J1eHbl.
Apudmernyeckue onepaunu
HaJl MHOTOYJIEHAMI

Bo3Benenue olHOWIEHA B HATYPAIBHYIO
CTeNeHb. JleleHne OJHOWICHA Ha
OJTHOYJICH.

Ymemsp npuBOANTE MHOTOWIEH K CTAHIAPTHOMY BUAY,
BBIIIOJIHATE JCHCTBHS C OJHOWICHOM M MHOTOUYICHOM;
BBITIOJTHSATH Pa3ii0KEHNE MHOTOUYWICHA BEIHECEHUEM 00IIETro
MHOHUTEIS 32 CKOOKH; YMHOKaTh MHOTOYJIEH Ha MHOTOYJICH,
packiIabIBaTh MHOTOYJICH HA MHOXHUTEIU CIIOCOO0M
rPYNIUPOBKH, 10Ka3bIBATh TOXKIAECCTBA.

I'pynnoBasi — o0CyX/1eHIE U BBIBEJCHUE TIOHATHH 110 TEME
®poHTAJbHAS — OTBETHI HA BOIPOCHI

NuauBuayanbHast — BBINOJHEHUE 33/IaHUH 11O TEME

Pa3zioxkeHue MHOTO4JIEeHOB Ha
MHOkuTe M (18 yacos)

67. Uto Takoe pasiokeHue
MHOTOYJICHOB Ha MHOKUTENH U
3a4eM OHO HYKHO

68 — 69. BriHecenue o01iero
MHOKUTEJS 32 CKOOKH

70 —71. Crioco6 rpynmnupoBKU
72 —76. Paznoxenue
MHOTOYJIEHOB Ha MHOKUTEIH C
MOMOIIBIO (OPMYIT
COKPAIIEHHOTO YMHOXEHUS

77 —179. Paznoxxenue
MHOTOYJIEHa Ha MHOXKUTEIH C
IIOMOIIBI0 KOMOMHAIINI
pa3IMYHBIX TPUEMOB

80 — 82. Cokpamenue
anreOpandeckux Apooeit

83. ToxnecTBa

84. KonrpomnbHas padora Ne 6
«Pa3Ji0:keHre MHOT04/ICHOB
HA MHOKUTEJIH

[TonsiTHE O pa3oKeHUH MHOTOYJIEHA Ha
MHOXXUTEIH. BoiHeceHune oo1iero
MHOHUTENS 3a ckoOku. Crioco0
rpynnupoBKU. Paznoskenue MHOrO4IeHA
Ha MHOXHUTEJH C IOMOIIBIO (hOpMyT
COKpAIllEHHOT'O YMHOXEHHUS U
KOM6I/IHaHI/II/I PA3JIMYHBIX IPHUEMOB.
CoxparieHue anredpandeckux JIpooei.
ToxnecTsa.

3namp GopMyIbl COKPAIIEHHOTO YMHOKEHHS: KBaIpaTOB
CYMMBI ¥ Pa3HOCTH JIBYX BBIPQKEHUH; pa3InyHbIe CIIOCOObI
pa3I0KeHUs] MHOTOYWIEHOB HA MHOXKUTEIH.

Ymemv» uutath  (HopMydBl  COKPALIEHHOTO  YMHOKEHMUS,
BBINOJIHATH TIPe00pa30BaHNe BHIPAKCHUN TPUMEHEHUEM (HOPMYIT
COKPAILLEHHOTO YMHOKEHUS: KBaJpaTa CyMMBbl U Pa3HOCTH ABYX
BBIPQXCHHE, YMHOKEHHUS Pa3HOCTH JIBYX BBID@KEHUH Ha HX
CyMMY; BBINOJHATh Pa3JOKEHUE PAa3HOCTH KBAJpaTOB JBYX
BBIPQKEHUI Ha MHOXHUTENU; MPUMEHSTh Pa3IUYHbIE CIOCOObI
pa3ioKEHUs MHOTOWIEHOB HA MHOMKHUTENH; IMPeoOpa3oBBIBATH
Lenble BBIPAXEHMs; NPUMEHATh IpeoOpa3oBaHME  LIEJIBIX
BBIPQXCHUI NPU PELICHUU 3a/1a4.

I'pynnoBas — oOcyxJieHIE U BHIBEACHHUE MTOHITHI 110 TEME
@poHTANBHAN — OTBETHI HA BOIPOCHI

NuauBuayajibHas — BHITOJIHEHUE 3aJaHUM 110 TeMe




®yukums y = x2 (9 4acoB)
85— 87. ®OyHKIMAy=X> U ee
rpadux

88 — 89. I'paduueckoe pemieHue
YpaBHEHUU

90 - 92. Yrto 03HaUaeT B
MaTeMaTHKe 3alHcCh

y=f(x)

93. KonTtposbsHas padota Ne 7
«DYHKIHUA Y = X° U ee
rpadpux»

®yuxuusay = x° u ee rpapux. OynKiys
y = —x? u eerpaduk. I'paduyeckoe
pewenne ypapHeHud. OyHKUMOHAIbHAS

CHMBOJIMKA.

3namy coiicTBa QyHKIMIA y=Xx2, y=x>,

Ymems ctpouts rpadukn GyHKIHH y=Xx2, y=x°;
I'pynnoBasi — o0CyX/IeHIE U BBIBEJCHUE TIOHATHH 10 TEME
DOpoHTAJIBHAS — OTBETHI HA BOPOCHI

NuauBuayanbHast — BBINOJHEHUE 33/IaHUM 11O TEME

10.

Oo6o61marwuee nopropenne (4
4acoB)

94. ®ynkuuu u rpapuku

95. JIuHeiiHble ypaBHEHUS U
CUCTEMBI YPaBHECHHUH.

96. AnreOpanveckue
npeoOpa3oBaHusl.

97. UToroBast KOHTPOJIbHAasI
padora

Oynkiun u rpaduky. JInneitHse
YPaBHEHUS U CUCTEMBI YPaBHEHHM.
Anrebpanueckue npeodpa3oBaHUs

HayIII/ITBCﬂ IIPHUMCHATH Ha ITPAKTHUKEC BECH TGOpCTI/ILIeCKI/Iﬁ
MaTcpural

11.

DJIEeMEHTBI ONHUCATEIbHOMN
CTATHUCTUKH (5 yacoB)

98. JlanHble. Paapl JaHHBIX.
Tabnuue! pacnpeneneHus
99. Heuncnosele psabl JaHHbIX.
CocraBnenue TadbauIy
pacripenenenus 6e3
YIOPSA0OYMBAHUS JTAHHBIX
100. Yacrora. Tabaurna
pacnpeziesieHus: 4acToT.
[IporieHTHBIE YaCTOTHI

101. I'pynnrpoBKa JaHHBIX
102. Toroselii ypok

Janusbie, psaael f1aHHbIX. Heunciaoseie
psnel nanHbIX. Yactora [IponeHTHBIE
4acTOTHI. [’ pynnupoBKa JaHHBIX.

3namp OCHOBHBIE MTOHATHUS U 3JIEMEHTBI ONUCATEIbHON
CTaTUCTHKH

Ymems n3Bnexats He0OXOAMMYIO HH(OPMALIMIO U3 TAOIUI U
JarpaMM, BBITIOJHSTH BEIYUCIICHUS 110 TAOJIMYHBIM JaHHBIM,
OpraHU30BBIBATh MH(OPMAIMIO B BUJIE TAOIUI] U AUArpaMM
I'pynnoBas — oOcyxJieHIE U BHIBEACHHUE MTOHITHI 110 TEME
@poHTATbHASL — OTBETHI HA BOIIPOCHI

HNuauBuayaibHas — BBITOTHEHNE 331aHUH 110 TeMe




