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MNOACHUTEJBHASA 3AIINCKA

OcHoBHas 331aya 00y4eHHUs: MaTeMaTHKE B IIKOJIE — 00ECIIEYUTh MPOYHOE U
CO3HATEJIbHOE OBJIAJICHUE YYAIlUMUCA CUCTEMOW MaTEeMaTHMYECKHUX 3HAHUM U
YMEHHMM, HEOOXOIUMBIX B IOBCEIHEBHON JXHU3HM WU TPYIAOBOM AESITEIBHOCTU
Ka)KJ0OMY WiIEeHy OOLIECTBa, JOCTATOYHBIX I U3yUYEHUSI CMEKHBIX TUCLHUIUIMH U
IIPOJOJKEHNS 00pa30BaHUsL.

Hapsigy ¢ pemieHMeM OCHOBHOMW 3aJa4d U3y4YEHUs MATEMaTHKU MPOrpaMma
(GakyIbTaTUBHOTO Kypca IHpeaycMarpuBaeT (OPMUPOBAHHME Y  ydalIuXcs
YCTOMYMBOIO MHTEPECA K MIPEIMETY, BBIBICHUE U Pa3BUTUE UX MAaTEMATUYECKUX
CIIOCOOHOCTEH, OpUEHTALIMIO Ha MPo(eccuu, CyIeCTBEHHBIM 00pa30M CBsI3aHHbIE
C MaTEMaTUKOM, NOJATOTOBKY K O0OyUYEHHUIO B BY3€.

[IpenonaBanue (aKyJabTaTUBHOIO Kypca CTPOMTCS Kak YLUIYyOJIEHHOE
U3y4YE€HHE BOIPOCOB, MPEAYCMOTPEHHBIX IPOrpaMMOM OCHOBHOIO Kypca.
VYrinyOnenue peanusyercs Ha 0Oaze OOydeHMs METOJaM W IpHEMaM PELICHUS
MaTEeMaTUYeCKUX 3a/]ad, TPEOYIOIMX IPUMEHEHUS BBICOKOM JIOTUYECKOH U
ONEpPAallMOHHON  KYJbTYpbl,  pPa3BUBAIOIIMX  HAYYHO-TEOPETHYECKOE U
QITOPUTMHYECKOE MBIIIJIEHUE ydamuxcs. TemaTuka 3aa4 He BBIXOJUT 3a PaMKU
OCHOBHOI'O KypCa, HO YPOBEHb HX TPYJHOCTHM — IOBBILIEHHBIM, CYILIECTBEHHO
npeBbIIIAOMNA 00s3aTenbHbIi. Oco00oe MEeCTO 3aHMMAIOT 3aJauM, TpeOyrolue
NPUMEHEHUS yYallUMUCS 3HAaHUI B HE3HAKOMOM (HECTaHAApTHOM) CUTyalluu.

HEJN U3YUEHUSA YYEBHOI'O KYPCA
@aKyJIbTaTUBHOM KypC MpEIaracT ydamuMcs 3HaKOMCTBO ¢ MaTEMATUKOU
KaK C OOIIEKYJIbTYpHOU IIEHHOCTHIO, BBIPAOOTKOW MOHUMAHUS WMU TOTO, YTO
MAaTEMATHKA SIBJISETCSI MHCTPYMEHTOM IMO3HAHUS OKPYXKAIOLIETO MUpPA U CaMOro
ceos.
OcHoBHBIE LeJIM Kypca:
e(OkazaHue VHJIMBU1YaJIbHOM, CUCTEMAaTUYECKOU IIOMOIIU pU
CUCTEeMAaTH3alMK, 0000IIEHUU TEOPUH Kypca alreOphl ¥ MOJATOTOBKE K DK3aMEHaM;
e(Co3/1aHHE YCIIOBHM JJIsI Pa3BUTHUSI TBOPUECKOTO IMOTEHIMANa MPU PELICHUU
3a71a4 OBBIIIEHHOU CI0KHOCTH.
OcHoOBHBIE 321244 Kypca:
®pPa3BUTHUE JIOTUYECKOTO U TBOPUECKOTO MBILIJIEHHUS;
®Pa3BUTHE YMEHHS CAMOCTOSITEILHO TPHOOpETaTh U MPUMEHSTH 3HAHUS,

®IIOBBIILICHUE MATEMATUYECKON KYJIbTYpPbl YUEHHUKA.

MECTO KYPCA B YYEBHOM IIJIAHE
Kypcy orBoautcst mo 1 yacy B Hezemo B TeueHue 2 net odydyeHus. Beero 68
4acoB.
[To Temam Kypca MPOBOASATCS KOTPOJIbHBIE, CAMOCTOSITENIbHBIE HJIM TECTOBBIE
paboThl HA YCMOTpEeHUE yuuTens. PaboThl OlIeHUBAIOTCS KaK 3a4eT/He3aderT.



COJEPKXAHUE YYEBHOI'O KYPCA

10 KJTACC

Pemenue 3aga4 ¢ MCIIONIB30BAaHUEM CBOMCTB YUCEN U CHCTEM CUMCIICHUS,
JEINUMOCTH, AOJEH M 4acTed, MPOLEHTOB, MOAyJield yucen. Pemenue 3amad c
UCIIOJIb30BAaHUEM CBOWCTB CTENEHEH M KOPHEW, MHOTOWICHOB, NMPEoOpa3oBaHUiA
MHOTOWICHOB H JpOOHO-pallMOHANbHBIX BbIpaK€HUW. Pemenue 3amau c
UCIIOJIb30BAaHUEM TIpagyCHOW Mephl yriia. Moaynb 4ucia W €ro CBOMCTBA.
Pemenne 3amau Ha JABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CIUIaBbl C
MIOMOIIBIO JIMHEHHBIX, KBAIPATHBIX U APQPHO-PALMOHAIBHBIX YPABHCHHH U HX
cucteM. Pemenue 3amay ¢ NOMOIIBIO YMCIOBBIX HEPABEHCTB M CUCTEM
HEPAaBEHCTB C OJHOW MEpEeMEHHOW, ¢ MPUMEHEHHEM H300paKEeHUsI YUCIOBBIX
IPOMEXYTKOB. PelleHne 3ajad ¢ MCIOJIB30BAaHMEM YHCIOBBIX (PYHKIMM WM HX
rpa¢gukoB. Vcnons3zoBaHue CBONCTB U IpaUMKOB JIMHEWHBIX M KBaJpaTHUHBIX
¢GbyHKUMA, 00paTHOM NponopuHOHANBHOCTH W (yHKIMH Y= X. ['paduueckoe
peneHrne ypaBHEHUM U HEPABEHCTB.

Hcnonp30oBaHue omnepanuid HaJg MHOXKECTBAMH M BBICKA3bIBAHUSMU.
Hcnonp30BaHue HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOMU,
YHCJIOBBIX MPOMEXYTKOB, UX 00beIUHEHHIN U nepecedyeHuid. [lpumenenue npu
pEIIEeHUH 3a/ad CBOMCTB apu(PMETHUECKOW M T€OMETPUYECKOW MpOrpeccuw,
CYMMUPOBaHMS OECKOHEUHOMN CXOISIIEHCS TEOMETPUUECKON MTPOTPECCUH.

MHokecTBa (YUCIIOBBIE, FEOMETPUUECKUX (PUTyp). XapaKTepUCTHUECKOE
CBOMCTBO, 3JIEMEHT MHOKECTBa, IyCTO€, KOHEUHOE, OECKOHEYHOE MHOKECTBO.
Crioco6b! 3anmanusi MHOkecTB [lonMHOkecTBO. OTHOIIEHHS MPHUHAJIEKHOCTH,
BKJIIOUEHUS, paBeHcTBa. Omnepauun Hajax MHOxkectBamu. Kpyru DOiinepa.
KoHeuHble 1 O€CKOHEUYHBIE, CYETHBIE U HECUETHBIE MHOMKECTBA.

VcTuHHBIE U JOXKHBIE BHICKA3bIBaHUs, OTIEpAllMN Ha/l BHICKAa3bIBAHUAMU. ANTredpa
BbICKa3biBaHUN.  CBs3b  BBICKA3bIBAaHMM C  MHOXecTBaMHU.  KBaHTOpBI
CYILLECTBOBAHMSI U BCEOOITHOCTH.

11 KJIACC

3akoHbl JIOTUKU. OCHOBHBIC JIOTUYECKHE MpaBWia. PenieHne Jorudeckux
3a7a4 C HCIMOJIb30BAHUEM KpYroB Oijepa, OCHOBHBIX JIOTHYECKHUX IPaBUIL.
YmozakmoueHuss. OOOCHOBaHUS W JI0KA3aTEJIbCTBO B MaTeMaTuke. TeopeMsl.
Bunpel Mmarematnueckux yTBep:KAeHUW. Bunabl nokaszarenscTtB. Maremarnueckas
WHIYKIUS. YTBEPXKIEHUS: OOpaTHOE MTaHHOMY, MPOTHBOMOJIOXKHOE, OOpaTHOE
MPOTUBOMNOJIO)KHOMY JaHHOMY. [Ipu3Hak u CBOMCTBO, HEOOXOJUMBIE U
JIOCTAaTOYHBIE YCIIOBUSL.

OcHoBHasi Teopema apudmernku. OCTaTKu U CpaBHEHUS. AJTOPUTM
EBximmna. Kuraiickas teopema o0 octaTkax. Mamas Tteopema depma. q-wUHBIC
cucteMbl cuuciaeHus. @DyHkuua Oiiepa, 4YUCIO W CymMMa JEJIHTeNel
HaTypaJIbHOT'O YHUCIIA.



Hynu ¢yHKUMM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee n HanMenbliee 3HaueHue QyHkuuu. [lepuonuyeckune QyHKIMH U
HauMEHbIIUK niepuoa. YeTHsie 1 HeueTHbIe PYyHKIUU. DYHKIUU «IpOOHAs YacTh
YHUCJIau «IeNasi YaCTh YUCIIAy.

OOpatHble TpUTOHOMETpUYECKHE (DYHKIIMM, WX TJIaBHbIE 3HAYCHUS,
CBOMCTBA U TpaUKH.

Tpuronomerpruyeckue ypaBHEHHs. OIHOPOIHBIE TPUTOHOMETPUYECKHE
ypaBHEHMs. PemieHue  mpoCTEMIIMX ~ TPUTOHOMETPUYECKUX  HEPABEHCTB.
[IpocTeiimme CUCTEMBI TPUTOHOMETPUUYECKUX ypaBHEHHU. CII0KHBIE CHUCTEMBI
TPUTOHOMETPUUECKUX YPABHEHUN.

MeTton uHTEpBanIOB s pemieHus HepaBeHCTB. [Ipeobpa3oBanus rpadukoB
GyHKIMI:  CcOBUT, YMHOXEHHE Ha YHCIO, OTPAKEHUE OTHOCHUTEIHHO
KOOPJIMHATHBIX ocell. ['paduueckre MeTobl penieHusl ypaBHEHUH U HEPaBEHCTB.
Pemienre ypaBHEHUMH M HEPABEHCTB, COJIEPIKALIMX IIEPEMEHHYIO II0J 3HAKOM
MOZYJIAL.

YpaBHEHUS, CUCTEMBI YPABHEHHUM C IAPAMETPOM.

@®opmyna bunoma HproToHa. Pelienne ypaBHEHUN CTENEHH BbIlIE 2
crienuanbHbIX BUAOB. Teopema Bwuera, teopema be3y. IlpuBoaumeie u
HenpuBOAMMBbIE MHOrouieHbl. OcHOBHas Teopema anreOpbl. CHUMMeTpHuecKue
MHOT'OYJIEHBI. [{en0unciieHHbIE U [IEI03HAYHBIE MHOTOYJICHBI.



INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

. pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIIJICHUS, KYJIbTYpbl peuH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
. dbopMupoBaHHEe Yy  YyYallUMXCs  MHTEUIEKTYaJbHOM  YECTHOCTH U

OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOIOJCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB,
BBITEKAIOIINX U3 OOBIIEHHOTO OIIbITA;

. BOCIIUTAHHE  KAueCTB  JIMYHOCTH, OOECMEUYHMBAIOIIMX  COLMAIBHYIO
MOOUJIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS,

. dbopMUpOBaHHE KauecTB MBIIUICHUS, HEOOXOAUMBIX JIsi ajganTalud B
COBpEMEHHOM HH(OPMAaIIMOHHOM OOIIECTBE;

. pa3BUTHE MHTEpECca K MAaTEMaTHYECKOMY TBOPYECTBY M MATEMAaTHUYCCKUX
CITOCOOHOCTEH.

METANPEIMETHBIE PE3YJIbTATHI

. dbopMupoBaHHEe  TIPEACTaBICHMM O  MaTeMaTHMKe  KaK  YacTH

OOLIEYEIOBEYECKOM KYJNbTYpPhl, O 3HAYUMOCTH MAaTeMaTHUKH B Pa3BUTHH
UBWIN3ALMA U COBPEMEHHOI'O OOIIIECTBA;

. pa3BUTHE MPEACTABICHUN O MaTeMaTHKe Kak (opMe OMUCaHUS U METOJE
NO3HAHUS  JIEWCTBUTENBHOCTH, CO3JlaHUE YCIOBUM A IpHOOpeTeHus
NIEPBOHAYAJIBHOTO ONBITa MATEMAaTUYECKOIO MOACIIUPOBAHUS;

. dopMupoBaHue OOLUX CIOCOOOB HUHTEIVIEKTYaJbHOW JI€ATENbHOCTH,
XapaKTEepHBIX JJII MAaTeMaTHUKA U SABJSIOIIMXCS OCHOBOW IO3HABATENIbHOU
KYJbTYPBbl, 3HAUMMOMU ISl pa3IMYHBIX c(pep YeroBeUecKon AesITENbHOCTH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC
Brinmycknuk HayumrTes B 10-M Knaccax: JJisi HCHOJIb30BaHMS B TOBCEIHEBHOM
JKU3HU U 00€CTieYeHUs BO3MOKHOCTH YCHEITHOTO MPOIOKEHUsT 00pa3oBaHus
[0 CHEHHAJTBHOCTSAM, HE CBS3AHHBIM C TPUKIATHBIM HUCIOJb30BAHUEM
MAaTEMATUKU.

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

« OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHITHSMHU: KOHEYHOE MHOXKECTBO,
JIEMEHT MHOXECTBA, TIOJMHOXXECTBO, TIEpeceUeHue U OO0BbEAMHEHHE
MHOKECTB, YHCJIOBbIE MHOXKECTBA Ha KOOPAWHATHOM MPSIMOM, OTPE30K,
WHTEPBAI;

+ OINEepUpoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMHU: YTBEPXKJCHHE, OTPUIIAHUE
YTBEPKJICHUS, UCTUHHBIE WU JIOKHBIC YTBEP)KICHUSA, NPUYUHA, CIEACTBHUE,
YaCTHBIN CIy4yai 00IIEro yTBEp KICHUsI, KOHTPIIPUMED;

* HaXOJUTh MEPECEUCHHE M OOBETUHEHHE JIBYX MHOXECTB, MPEICTABICHHBIX
rpaduUecKu Ha YUCITOBOU MPSAMOM;



CTPOUTh HA YHUCJIOBOM IIPSAMOM IIOJMHOXECTBO YHCIOBOTO MHOYKECTBA,
3aIaHHOE MPOCTEUILINMHU YCIOBUSIMU;

pacro3HaBaTh JIOXKHBIE YTBEPKACHUSI, OLIMOKH B PACCYKICHHUSIX, B TOM
YUCJIE C UCIIOIb30BAHUEM KOHTPIIPUMEPOB.

B HOBCCHHGBHOﬁ JKU3HU U IIPHU U3YYCHUUN APYT'UX IIPCAMCTOB:

HCIIOJIB30BaTh YHCJIOBBIC MHOXCCTBA Ha KOOpHHHaTHOfI HpﬂMOﬁ JJIA
OIIMCaHUs PCAJIbHBIX ITPOLCCCOB U HBﬂeHHﬁ;

IMPOBOJUTD JIOTHYCCKHC PACCYKACHUA B CUTyallUusAX HOBC@HHCBHOﬁ KHN3HU

Yucaa un BBIPA’KCHHUSA

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSMH: II€JI0€ YHUCIIO, ICIUMOCTb
qrcesl, OOBIKHOBEHHAsl ApoOb, NeCATUYHAss ApoOb, palMOHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYEHUE YHUCIIA, 4YacTh, JOJIA, OTHOIICHHWE, IMPOIICHT,
MOBBINICHNUE U TTOHMKEHHUE Ha 33JJaHHOE YUCJIO MTPOIIEHTOB, MacITao;
ormepupoBaTh Ha 0a30BOM YPOBHE TMOHATHUSIMH: TPUTOHOMETPUYCCKAS
OKPYXHOCTh, TpajJyCHas Mepa yIjia, BEJMYMHA YIJIa, 33JaHHOTO TOYKOW Ha
TPUTOHOMETPUUECKONU OKPYKHOCTH, CHHYC, KOCHHYC, TAHI€HC M KOTaHI€HC
YTJI0B, UMEIOIUX MPOU3BOJIBHYIO BEITUUNHY;

BBITIOJIHATh apU(METUYECKUE JACHCTBUS C LEIBIMHU U PAMOHAIBHBIMU
YHCJIAMH;

BBITIOJIHATh ~ HECIIOKHBIE  NPEOOpa3oBaHUs  YHCIOBBIX  BBIPAKCHH,
coJiep KallluX CTENEHU YHUCe, JIMOO KOPHU U3 YHUCET;

CpaBHUBATDH PAIMOHAIILHBIE YHCIIa MEXKIY COOOM;

OIICHMBATh M CPABHUBATh C pPAIMOHAIBHBIMH YWCIAMU 3HAYCHHS IEJbIX
CTETICHEN YHCEII, KOPHEW HATYPAIbHOM CTETIEHU U3 YUCEIT,

M300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOM IIEJTbIC M PAIlMOHAIBHBIC YHCIIA;
N300pakaTh TOYKAMHM Ha YHUCIOBOW TMPSAMOU Ieble CTCTICHW YHCEN, KOPHH
HATypaJbHOMN CTETICHH U3 YHCEIT;

BBHITIOJIHATh HECJIOXKHBIE TPEOOpa30oBaHUsl ILENbIX U APOOHO-pAIMOHATBHBIX
OYKBEHHBIX BBIPXKCHHI;

BBIPQKATh B MPOCTEUINNX CIy4yasx W3 PABEHCTBA OJHY MEPEMEHHYIO 4Yepes
Apyrue;

BBIYHCIIATh B TIPOCTBIX CIydyasx 3HAYCHHUS UHUCIOBBIX M OyKBEHHBIX
BBIPKCHUIA, OCYIIECTBIISAST HEOOXOAMMBIC ITOACTAHOBKH U TIPEOOPA30BAHUS;
M300pakaTh CXEMAaTHYECKH YTOJI, BEJIMYMHA KOTOPOTO BRIpAXKEHA B Tpaaycax;
* OIICHWBATHh 3HAKW CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB.

B nosceonegnotl srcuznu u npu uzyyenHuu opy2ux y4eoHvlx npeomemos:.
BBITIOJIHATH BHIYUCIICHHS TIPU PEIICHUH 33/1a4 MTPAKTUYECKOTO XapaKTepa;
BBITIOJIHATh TIPAKTUYECKUE PACUETHI C MUCIOJIH30BAHUEM MPU HEOOXOIUMOCTH
CIIPABOYHBIX MAaTE€PUATIOB M BHIYUCIUTEIILHBIX YCTPOUCTB;



* COOTHOCHUTH PEaJIbHbIE BETUUYHUHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOLLETO
MHpa C X KOHKPETHBIMU YHMCIIOBBIMU 3HAYEHUSIMH;

*  HCHOJIb30BaTh METOJbl OKPYIJICHUS, IPUOIMKEHUS U IPUKUIKU IPU PEILIEHUN
IIPaKTUYECKUX 3a1a4
ITOBCETHEBHOM KU3HU

11 KJIACC

Bremyckauk Hayuuress B 11-M Kkiaccax: I MCHOJIB30BaHUSl B IOBCEIHEBHOU

KHU3HU U 00ecTieyeHHs] BO3MOKHOCTH YCIIEUTHOTO MPOI0JKEHUST 00pa3oBaHUs 11O

CHELUATBHOCTAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM MATEMATUKH.

YpaBHeHNs U HEPABEHCTBA

« Pemars nuHEHBIE YpABHEHUS U HEPABEHCTBA, KBAIPATHBIE YPABHEHUS;

*  MPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEU MPOCTEMIIEro
TPUTOHOMETPHYECKOTO YpaBHEHHUs BUA: SINX =&, COSX =a, tgx=a, ctg X =
a, rzie a — TabJIMYHOE 3HAUE€HUE COOTBETCTBYIOILEH TPUTOHOMETPUUECKON
GyHKUIHUN.

B nosceounesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

* COCTaBIATh W peulaTb YpPaBHEHHMS U CUCTEMbl YPAaBHEHWM NPH PELICHUN
HECJIOKHBIX ITPAKTUYECKHUX

3aj1a4

TexcroBble 3a1a4H

« Pemarp HecnoKHbBIE TEKCTOBBIE 337]a4H PAa3HBIX THIIOB;

* AHaJM3MpOBATh YCJIOBHE 3a/layd, NPU HEOOXOJAMMOCTH CTPOUTH ISl €€
pelIeHnsl MaTeEMaTUYECKYIO0 MOJIEIIb;

* MOHMMATh W HCMOJB30BATh ISl  pElIeHHs 3aJadd  MHGOpPMAIUIO,
NPEICTaBICHHYIO B BHJI€ TEKCTOBOM M CHMBOJBHOW 3alMCH, CXEM, TaOJIHL,
auarpaMm, rpauKoB, pUCYHKOB;

* JIEHCTBOBATH 110 AJITOPUTMY, COJEPKALIEMYCS B YCIIOBUH 3a/1a4U;

*  HCIHOJb30BAaTh JOTUYECKUE PACCYKIEHUS IPU PELICHUU 3a]1a4H;

« paborath C H30BITOYHBIMU YCJIOBHUSIMU, BbIOMpass M3 Bced HMHPOpPMALIUH,
JaHHbIE, HEOOXOAUMBIE JUISl pELIeHUs 3a/1a4H;

*  OCYIIECTBIISATh HECIOXHBINA MepedOp BO3ZMOXKHBIX PEIICHHM, BbIOUpas U3 HHUX
ONTUMAJIBHOE TIO KPUTEPUAM, CPOPMYJIMPOBAHHBIM B YCIOBUU;

*  AHaJNM3HMpPOBATh W HMHTEPNPETUPOBATH TMOJYUECHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 33]]a4l, BEIOUpATh PEIICHUs, HE MPOTUBOPEYaIle KOHTEKCTY;

* pemarh 337a4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, TO€3/I0K U T.I1.;

* pemarbh HECIOKHBIE 3a7a4M, CBSI3aHHBIE C JOJEBBIM YYacCTHEM BO BIIAJICHUU
bupmMoit, npeAnpusTUEM, HEIABUKUMOCTHIO;

* pemarb 3aJa4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKHUIOK, KOMUCCHH) U Ha
BBIYKCIICHUE CJIOKHBIX MPOLEHTOB B PA3JIMYHBIX CXEMaxX BKJIAJOB, KPEAUTOB U
UTIOTEK;



* pemaTth NPakKTHYECKHUE 3aJja4M, TPEOYIOIINE UCTIOIb30BaHUS OTPUIIATENbHBIX
YHCEN: Ha ONPeIeNICHue TEMIIEPATYPhI, HA OTPEEICHIE MOJI0KEHUS Ha
BPEMEHHOM ocH ([0 Halel 3pbl ¥ MOCTE), Ha JBUKEHUE JCHEKHBIX CPEJICTB
(mpuxoj/pacxoj), Ha OIPEACIICHUE TITyOUHBI/BHICOTHI U T.I1.;

* HWCIIOJNB30BaTh MOHATHE MacIITaba sl HAXO0XKICHHs pAaCCTOSTHUHN U JJIMH Ha
KapTax, JIaHaX MECTHOCTH, TUIAHAX MTOMEIIEHHM, BBIKpOHKax, Mpu padoTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

* pemiaTh HECJIOKHbIC MTPAKTUYECKUE 3a/1a4l, BOZHUKAIOIIUE B CUTYAIIUSIX
MMOBCEHEBHOM KU3HU

BbINyCKHUK MOJYYHT BO3MOKHOCTH Hayuuthbess B 10-11-m kmaccax: amst
Pa3BUTHS MBIIUIEHUS, UCIOJb30BaHUs B MOBCEAHEBHOM >KM3HU U 00ECIeUeHUs
BO3MOXKHOCTH YCIEIIHOTO MPOJOJKEHHs] 00pa30BaHUs MO CIELUATBHOCTSAM, HE
CBS3aHHBIM C IPUKJIAJHBIM UCIIOJIB30BAHUEM MAaTEMATUKH.

JIEMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

— OmnepupoBaTh NOHATUSAMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
OJMHOKECTBO, IE€pEeCEYeHUEe U OObEIUHEHHE MHOXECTB, YHCJIOBbIC
MHOKECTBA HA KOOPAMHATHOM NPSIMOM, OTPE30K, MHTEPBAJ, MOJYUHTEPBAIL,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOHM, rpauyeckoe MpeACTaBICHUE MHOMKECTB
Ha KOOPJAMHATHOW MJIOCKOCTH;

— ONEPUPOBATHh MOHATUSIMU: YTBEPKICHHUE, OTPUIIAHUE YTBEPKICHUS, UCTUHHBIC
U JIOXKHBIE YTBEP)KIEHUS, NMPHUYMHA, CIIEJCTBHUE, YACTHBIM cCllydail OOILIEero
YTBEPKAECHUSI, KOHTPIIPUMED;

— MPOBEPATH NPUHAIICIKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoJIuTh TNI€peceYeHHe U OOBEAMHEHHWE MHOXKECTB, B TOM 4YHUCIE
MPEJCTABICHHBIX TpaUUeCK HAa YHUCIOBOM NPSMOM M Ha KOOPIUHATHOU
IIJIOCKOCTH;

— MPOBOAMTH JIOKa3aTeJIbHBIE PACCYXACHHUS MJi1 OOOCHOBAHUS MCTUHHOCTH

YTBEPKIACHHUM.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

— MHCHOJIb30BATh YMCIIOBBIE MHOXXECTBA HAa KOOPAMHATHOM NPSIMOM M Ha
KOOPAMHATHOM MJIOCKOCTH ISl OTIMCAHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUN;

— TMPOBOJIWTH JIOKA3aTENIbHBIE PACCYXKJICHHUS B CHUTYyallUsAX ITOBCEIHEBHOMN
YKW3HU, IPU PELICHUH 33]a4 U3 IPYTUX MPEAMETOB

Yuciaa 1 BbIpaKeHU

— CB0OOOJHO oOmepupoBaTh MOHATHUAMU: IIEJIO€ YHUCIO, JEIUMOCTh YHUCE,

OOBIKHOBEHHAasi  JIpoOb, JecATHUYHas JApoOb, PpAIMOHAIBHOE  YHUCIIO,

npuOMKEHHOE 3HA4YeHHE 4YHCla, 4YacTb, JOJSA, OTHOIIEHHWE, IPOIEHT,

MOBBIIICHUE U TOHM)KEHHUE HA 33JJaHHOE YMCJIO IPOLIEHTOB, MacIITao;

— TIPUBOJUTH ITPUMEPHI YUCEI C 33 JAHHBIMUA CBOMCTBAMHU JIEJTUMOCTH;



— ONEepHpPOBATH MOHSATUSMH: TPUTOHOMETPUYECKAsT OKPY>KHOCTh, paJuaHHas U
rpamgycHass Mepa yria, BeJIMYMHA YIJIa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTaHTEHC
YTJI0B, IMEIOIUX TPOU3BOJBHYIO BETUINHY, YUCIIO T,

— BBIMOJHATh apUPMETHYECKHE IEHCTBHUS, cOYeTas YCTHBIE W IHCHhMEHHBIC
MIPUEMBI, TPUMEHSIS ITPU HEOOXOTMMOCTH BBIYHCINTEILHBIC YCTPOUCTBA,

— TIOJIK30BATHCS OIEHKOW M MPUKUIKOMN MPU MPAKTUYECKUX PacueTax;

— TPOBOAWUTH TIO W3BECTHBIM (QopMyJiaM U TpaBuUiaM MPeoOpa3oBaHUS
OYKBEHHBIX BBIPKCHUMA, BKJTFOYAFOTIIAX CTEIICHH, KOpPHU U
TPUTOHOMETpHUUYECKUE QYHKITUY;

— HAXOAWTh 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSA
HEOO0XOIMMbIE TIOJICTAHOBKH ¥ MPEOOPa30BaAHHS,

- N300paKaTh CXEMATHYECKH YTroJl, BEIMYMHA KOTOPOTO BBIPAKEHA B

rpagycax WIM pajuaHax; — HCIOJIb30BaTh IMPHU PEHICHUM 3aJlady TaOJIMYHbIC

3HAYEHUS TPUTOHOMETPUUECKUX (DYHKIIUI YTIIOB;

— BBITIOJIHATH TEPEBOJ] BEIMYMHBI YIJIa W3 pPaAMaHHOW MEphl B TPAIyCHYIO H

o0OpatHo.

B nosceonesnoti scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos.

— BBIMOJHATH JIEUCTBHSI C YHCJIOBBIMHA JTaHHBIMH TP PEIICHUM 3a/1a4
MPaKTUYECKOTO XapakTepa M 3aJad U3 pa3IUYHbBIX 00JIacTeil 3HaHWI,
UCIIOJIb3YsI TIPU HEOOXOJUMOCTH CIIPABOYHBIC MAaTEPUAIIbl U BBIUUCITUTEIbHBIC
YCTPOMCTBA;

— OIICHUBATh, CPABHUBATH W MCIIOJB30BaTh MPU PEIICHUH MPAKTUYECKUX 3aj]ad
YHUCJIOBBIE  3HAYECHMS]  PEAIbHBIX  BEJIIMYWH, KOHKPETHBIE  YHCIIOBBIC
XapaKTEPUCTHKU 0O0BEKTOB OKPYKAIOIIETO MUPa

YpaBHeHMs U HEPABEHCTBA

— Pemare pannoHaNbHBIC YpPaBHEHUS W HEPABEHCTBA, MPOCTEHUILINE
VMppalHOHAIBHBIE M TPUTOHOMETPUUYECKUE YPABHEHHMS, HEPABEHCTBA U MX
CHUCTEMBI;

— UCIIOJIb30BATh METOJBl PEUICHHWS YpPABHEHUMW: TMPUBEICHUE K BUAY
«IPOU3BEJACHUE PABHO HYJIIO» WM «YaCTHOE PABHO HYJIO», 3aMEHA
MIEPEMEHHBIX;

— HCHOJIB30BaTh METOJ HHTEPBAJIOB /Ul PELICHNs HEPABEHCTB;

— HWCHONb30BaTh rpapuyeckuid MeToj il MNpUOIMKEHHOTO  pelleHUs
YPaBHEHUI U HEPABEHCTB;

— un3o0pakaTb Ha TPUTOHOMETPUYECKON OKPYXHOCTH MHOKECTBO pEIIECHUN
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHU U HEPABEHCTB;

— BBINIOJIHATH OTOOpP KOPHEW YpaBHEHHW WJIM pEIICHUH HEPaBeHCTB B
COOTBETCTBHUHM C JOMOJHUTEIbHBIMU YCIOBUSIMU U OTPAHUYCHUSIMH.

B nosceonesnotl scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.



COCTaBJISITh Y pelIaTh YPABHEHUS, CUCTEMbl YPABHCHUN M HEPABEHCTBA IPHU
pElIeHUH 337249 IPYTUX YIeOHBIX MPEIMETOB;

MCIIOJIb30BaTh YPABHEHUS W HEPABEHCTBA ISl MIOCTPOEHUS U UCCIEHOBAHUS
MPOCTEUIINX  MATEMAaTHYECKUX MOJECIEH pEadbHbIX CHUTyallud WU
MIPUKJIA/IHBIX 33]1a4;

YMETb HMHTEPIPETUPOBATH MOJYUYEHHBI NOpPU PEIICHUA YPABHEHUS,
HEPABEHCTBA WJIM CHUCTEMBI PE3yJbTaT, OLIEHUBATH €r0 IMPaBAONoa00HE B
KOHTEKCTE 3aJaHHOMN peaIbHOW CUTYAIlMU WU IPUKIIATHOM 3a/1aun

TexcToBBIC 3a]a4YU

— Pematn 3aJla4y pa3HbIX TUIIOB, B TOM YHMCJIC 3a1a491 MOBBIIIICHHOM TPYAHOCTH,
- BI)I6I/IpaTI) ONTUMAaIbHBIN MCTOA PCIICHHA 3aJda4dd, pacCMaTpuBass Pa3IMYHLIC

METO/IBI,
— CTPOUTH MOJIENb PEIICHUS 3a/1a4H, IPOBOJIUTD JI0KA3aTEIIbHBIE PACCYKICHUS;
— pelath 3a7a4u, TpeOyrolire nepedopa BapuaHTOB, IPOBEPKU YCIOBUI, BRIOOpa

ONTUMAJILHOTO PE3yJIbTaTa;
aHaJM3UPOBaTh W HMHTEPIPETUPOBATH PE3YJIbTAaThl B KOHTEKCTE YCIIOBHS
3a/1auu, BHIOUpATH PEIICHUs, HE MPOTUBOPEYAIUE KOHTEKCTY;

— MEPEBOAUTH MPU PEIICHUH 3a7aui UHPOpPMAIIMIO U3 OJHON (HOPMBI B IPYTYIO,

HCIIOJIB3Y: IIpU HCO6XOIII/IMOCTI/I CXCMBI, Ta6J'II/II_[I)I, Fpa(I)I/IKI/I, AuarpaMMbI;

B nosceonesnotl srcusnu u npu uzyueHuu opy2ux npeomemos.

peIaTh IMMPAKTUICCKUC 3aa9ld U 3a1a491 U3 JPYIUuX IIPCIMCTOB.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kosaun4yecTBOo 4acoB DJIeKTPOHHBbIE
n/n Bcero KoHnTpoJbHbie IIpakTH4eckue (uudpossbie)

padoTbI padoTbI o0pasoBare/ibHbIEC
pecypcsbl
1 | Moaynb AeiiCTBUTENHFHOTO YHCIA. 12 1 2 https://yaklass.org
2 | OcHOBBI anreOpbl MHOTOUJICHOB. 8 1 1 https://yaklass.org
https://learningapps.org
3 | PanmonanpHbIe anreOpandyeckue ypaBHEHUS U 14 1 2 https://ege.sdamagia.ru
HEpaBEHCTBA

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 5

11 KITACC

Ne HaumenoBaHue pa3iesioB U TeM KosmuecTBo yacos JyekTpoHHbIE (HU(PPOBBIE)
n/n NPOrpamMmsl Bcero Konrtpoubnbie | IlpakTuyeckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 | AnreGpandeckne 3a1a4u ¢ mapaMeTpamMu 14 1 1 https://oblakoz.ru
2 | Cucremsl TPUTOHOMETPUIECKUX 12 1 2 https://yaklass.org
ypaBHEHUH https://ege.sdamgia.ru
3 | TpuroHoMmeTpuveckrue HEpaBECHCTBA. 8 1 1 https://www.geogebra.org/classic?lang=ru
OBIIEE KOJIMYECTBO 34 3 4
YACOB 110 ITPOI'PAMME
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