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5. Marematuka. AareOpa : 7—9-e KAacchl : 0a30BBIH YPOBEHb : METOAHUYECKOE ITOCOOHE K
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HemkoBa u Ap./ —  2e m3A., crep. — Mocksa : ITpocsemenne, 2023

OOG6imas xapakTepucTHUKA yueOHOro Kypca «AareGpa»

AArebpa ABASICTCA U3 OCHOBHBIX OOIIHMX OOPAa30BAHHUI: M3yYEHUE APYTHX AUCLIHIIAUH, KaK
€CTECTBEHHO-HAYYHOIO, TAK M OCBOCHHE I'YMAHHTAPHOIO ITHKAA, €€ OCBOCHHE HECOOXOAIMO AAf
IIPOAOAKEHUA M ITOBCEAHEBHOI Ku3HU. PasBurue y OOydYaroImuXcA HAYIHBIX IIPEACTABACHUI O
IIPOMCXOKACHHUH I CBOMCTBAX AAT€OPAMYECKUX THITOBBIX A0CTPAKIINH, OTPAKEHIE MATEMATHICCKOIN
HAYKHU U IIPOLIECCOB B IIPHPOAE H OOIIIECTBE, MATEMATIYECKOE MOACANPOBAHIE B HAYIHOM IIO3HA HII
U B IPAKTHUKE ITHPOKOro (POPMHUPOBAHHUSA HAYIHOIO MHPOBO33PEHHA M KAYECTBA MBIIIACHHA,
AAAITAIINH AASl AAAIITALIMN B ITHPOKOM mudpoBom olrectse. FccaeaoBarme aareOpsr Tpedyer
HAOAFOACHUSA, PEIICHUSA, HAXOKACHUA PACCMOTPEHUA, TPEOYET KPHTHIHOCTH MBIIIIACHHUSA, IyBCTB,
OCHOBAHHBIX Ha YyBCTBAaX, OOOCHOBBIBAET CBOU BBIBOABI, (popmyampyeT orenkn. OcBoeHme Kypca
aATeOpPBI H3y9AET PASBHTHE AOTHYCCKOTO MBIIIIACHUSA OOYYIATOIINXCS: OHH HCIIOAB3YIOT ACAYKIHBHBIC
U  HHAYKTUBHBIC PACCY/KACHHA, OOOOINEHHE U  KOHKPETHU3ALHIO, aOCTPArMpPOBAHHE U
cpapaeHne. OOydeHMEe YBEAHYHBACT OOBEM CAMOCTOATEABHOH AECATEABHOCTH OOYYAOIIUXCH,
ITIO3TOMY CAMOCTOSATEABHOE PEIIICHIE 3aAAY ABAACTCA PEAAN3ANECH AKTHBHOCTHOTO OOy YCHUA.

B mckArounTe ABHBIX yueOHBIX Kypcax «AAreOpa» AAf 0OIIero oOpa3oBaHUA OCHOBHOE MECTO
3aHHUMAIOT COACPKATEABHO-METOAMYCCKHE AMHHH: «HmcAaa ©m BeramcAeHHsA», «AArebpamdeckie
BRIPAKCHUA», «YPaBHEHHUsA IIPOTPAaMMBI M HEpaBeHCTBa», «Pymxrmm». Kaxkaada w3 atnx
COAEPKATEABHO-METOAUYECKIX AMHUN Pa3BUBACTCA HA IIPOTAKEHUH TPEX AET H3YICHHSA KypCa,
B3aMMOACHCTBYA C APYTUMH AHHHAMA. B XOAe M3ydeHHA yI4eOHOro Kypca CTYACHTBI HCIIOAB3YIOT
PacCMOTPEHHE TEOPETUKO-MHOKECTBEHHOTIO A3BIKA. B CBA3K € 3TOH IIPOrpaMMoH B y4eOHOM Kypce
«AAreOpay BKAIOYEHBI HEKOTOPBIE OCHOBBI AOIMKH, IIPEACTABACHHBIE BO BCEX OCHOBHBIX Pa3A€Aax
MATEMATUYIECKOIO OOPA30BAHHA M CIIOCOOCTBYIOIIHNE BAAACHHUIO OOYYAFOIITUMICA OCHOBAMI
VHHBEPCAABHOIO MATEMATHYECKOTO A3bIka. COAEPKATEABHOM M CTPYKTYPHOH OCOOEHHOCTBIO
y4eOHOro Kypca «AAreOpa» ABAAETCA BCEOOBEMAIOIIUIT XapaKTep.

Coaepxanne AnHIHE «1HCAA 1 YBACICHUA) CAYKUTEAH AAS IITIPOKOTO H3YICHUA MATCMATHKI
JKU3HHU, PAasBUTHA y OOYYaIOIINXCA AOTHYECKOTO MBIIIACHHUA, (DOPMUPOBAHHA HABBIKOB
HICITOAB30OBAHUA AATOPUTMOB, 4 TAK/KE YCBOCHHSA IIPAKTUYECKIX HAaBBIKOB, OOIITHX AAf IIOBCEAHEBHON
ku3HU. PasBuTre IOHATHA Ha YPOBHE OOIIUX OOIMUX OOPa3OBAHHI CBA3AHO C BO3MOKHBIMU I
HPPAIIMOHAAPHBIMA ~ BKAIOYEHHUAMH, (DOPMHPOBAHUEM IIPEACTABACHHI O AEHCTBUTEABHOM
BKAFOYEHHH. 3aBEPIIIEHHE OCBOCHHA PAHHEH AMHIH OTHECEHO K CPEAHEMY ODIIIEMY YITOTPEOACHHFO.

CoaeprxaHMe ABYX aAT€OPANYICCKIX ANHHIH — « AAT€OPAMYECKUE BBIPAKCHIA» U «Y PABHCHISA 1
BBIPAKEHHA» CIIOCOOCTBYIOT (DOPMHPOBAHUIO Y OOYYAIOIIHXCA MATEMATHYECKOIO allllapara,

HCO6XOAI/IMOI‘O AASL PEIICHUA 32A2a9 MATCMATHKH, COOTBCTCTBYIOIIIHX IIPEAMCTOB M IIPAKTHKO-
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OpPMEHTHPOBAHHBIX 3aAa4. Ha ypoBHe obOmiero oOpasoBaHms MaTepHaA IPYIIIHPYETCA BOKPYT
CTOMKHX BBIpaKCHUN. AATeOpa yIUTEIBACT 3HAYCHNIE MATEMATHKH KAK fA3BIKA AAf IIOCTPOCHHSA
MATEMATUYECKUX MOAEACH, OIMCaHUA IIPOIECCOB M IIOCAEACTBUH peaAbHOro mmpa. B 3apauy
OOyYEeHHA aAreOpe BXOAUT TaKKE AAAbBHEHIIEE PA3BUTHE AATOPHTMHYECKOTO MBIIIACHIH,
HEOOXOAHMMOIO, B YACTHOCTH, AAfl OCBOEHHA Kypca HH(MOPMATHKH H BAAACHHA HaBBIKAMI
AGAYKTHBHEIX paccyxacHui. [IpeoOpasoBanne cumMBoAnmdecknx (POpM pasBUTHA BOOOpaKEHUH,
CIIOCOOHOCTH K MATEMATHYECKOMY TBOPYECTBY.

Coaeprxanne PyHKIHOHAABHO-IPAUYUECKON 3aBUCUMOCTH IIPHBOAUT K PaCIIPOCTPAHEHHIO
OOImUX 3HAHUH O (PYHKIHAX KAK IPEHMYIIIECTBEHHON MATEMATHYICCKOH MOAEGAU AAfA OITHCAHHUA
HCCACAOBAHHA U  IPOM3BOAUTEABHOCTH IIPOI[ECCOB M  IIPEHUMYINECTB B IPHPOAEC U
obrmrecte. M3syyenne matepmasa OOABIIOTO PasBUTHA y OOYYAIOIIUXCHA HCIIOAB3YET PA3AMIHBIC
BEIACAGHHBIE CPEACTBA A3BIKA MATEMATHKH — CAOBECHBIC, CHMBOAMYECKHE, Ipapudeckre, BHOCHT
BKAAA B IIPEACTABACHIE O POAH MATEMATHKH B PASBHTHH IIHBHANSAIIIN U KYABTYPBL

CoraacHo yueOHOMY IIAQHY B 7 KAACCE OIEHUBACTCA YICOHBIH Kypc «AAreOpay», KOTOPBIH
BKAIOYAET B CeOA OCHOBHEIEC PA3ACABI COAEPHKAHHA: «HHCAA M BBUNCACHUA», «AATEOpAITIECKIE
BBIPAKCHUAY, «Y PABHCHAA U HEPABEHCTB, «DyHKIII».

Ha ygebnom kypce «Aaredpa» orBoauTca B 7 kaacce — 102 gaca (3 gaca B HeACAFO).

Coaeprxanne oOyueHHA
7 KAACC

Yucaa u BEIYUCACHUA

Apobu OOBIKHOBEHHBIE U AECATHYHBIC, IIEPEXOA OT OAHON (POPMBI 3aIHCH APOOEH K
Apyroii. [TonATne ecTecTBEHHOIO YHCA4, 3AIIHCh, CPABHECHHE, YIIOPAAOYMBAHLE AOIYCTHMBIX
unceA. ApudmeTndeckne AEHCTBUA C IIOCTOAHHBIMH dYHCAaMU. Perrenue 3aAad  IpPHMEHEHHA
IIPAKTUKH HA 9aCTH, Ha APOOH.

BEIBOABI C OIICHKOM OIIEHKH: OIIPEACACHHE, IIPEOOPA3OBAHHUE BBIPAKCHUN Ha OCHOBE
OIIPEAEACHUH, 3aIINCh OOABIINX YuCeA. [IpoIteHThI, 3aIIHCh IPOLIEHTOB B BUAE APOOH U APOOH B
BHAC IIPOLICHTOB. T pI OCHOBHBIX 3aAQ9H Ha IIPOLICHTHI, PEILICHUE 32A2Y U3 PEAABHOMN IIPAKTHKH.

[IpumeneHme MPU3HAKOB ACAHMOCTH, PA3AOKECHHE HA MHOKECTBEHHBIE YUCAA HATYPAABHBIX
YHCEA.

PeaabHBIC 3aBHCHMOCTH, B TOM YHCAE IIPAMAA X OOPAaTHAA IIPOIOPIIHOHAABHOCTH.

AreOpamyeckue BbIpa>keHUA

[TepemenHEIE, YMCAOBOE 3HAYCHHE IIEPEBOAA YCTaHaBAHMBAcTCA. AOIYCTHMBIC 3HAYCHUA
HCHOAB3YIOTCA. [IpeAcTaBAeHIE 3aBUCHMOCTH MEKAY BEAHIHHAME B BUAE POPMYABL. Brramcaenms
1o popmyaam. IIpeobpaszopanme OYKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO BBIPAKEHHOE BBIPAKEHUE,
YBEAHYEHIE HAKOITACHUSA U BOCIIAACHHSA, IIPABUAA TIOAABACHHA CKOOOK I IIPUBEACHIE IIPU3HAKOB C
AOITYCTHMbIMH 3HAYCHU MM,

CpolicTBa CTEIIEHH C HATYPAABHBIM ITOKA3aTEAEM.

OAHO‘IAeHBI N MHOIOYACHBI. 3Ha‘II/IT MHOT'OYACHA. CAO}KCHI/IC, BBIMUTAHMC, yMHO)KCHI/Ie
MHOrO9YACHOB. POPMYABI  COKPAILEHHOIO  YMHOMKEHHA:  KBAAPAT  CYMMBI K KBaApar
pasuoctu. Popmyaa pasHOCTH KBaApaToB. Pasmernenne MHOI'OYAEHOB
HA MHOKITCAH.

YpaBHeHHA 1 HEPABEHCTBA

VpaBHeHHE, KOPEHb ypaBHEHHUA, IPABUAA IIPEOOPA3OBAHNA YPABHEHHA, PABHOCHABHOCTD

BAAACHUA.



AmHeltHOe ypaBHEHHE C OAHOIH yCTAHOBKOIA, YMCAOM KOPHEH ANHEHHOIO yPaBHEHHUS, PEITICHHE
AMHEHHBIX 3aBHCHMOCTEH. AOOaBACHIE IPHAAraeTCA IO YCAOBHIO 3aAavH. PeIrreHme TeKCTOBBIX
32A29 C IIOMOIIIBIO ITPEAOCTABACHHOTO.

AHHﬁfIHOC yp’dBHCHI/Ie C AByMﬂ HCpCMCHHbIMI/I u €ro I“pa(i)I/IKOM. CI/ICTCMﬂ AByX AMHEUHBIX
3aBHCHUMOCTEH C ABYMA IIEPEMEHHBIME. PeIlIeHne CHCTEMBI HMEET CIIOCOO ITOACTAHOBKH. | Iprmepst
PEIIeHU TEKCTOBBIX 3aAaY C IIOMOIIBIO CHCTEMBI IIPEAOCTABACHBI.

DyHKIMN

Koopaunara todex mpamad. UucAoBele IpoOMeEKyTKH. PacCTOAHIE MEHKAY ABYMA TOUKAMU
KOOPAMHATHOI IPAMOIA.

[Tpsamoyroapnas cucrema koopamHat, ocum Oxum Oy. AGcumcca m  OpAMHATA TOYKH Ha
KOOpAMHATHON  Touke. [Ipumeprr  rpacdmkos, 3apsaHHBIX — Qopmysamu. Urenne  rpadpmka
saBucumocteil. [louarue dpynxmun. 'padpux dyuknuii. Coiicta dpyukinn. AunerHas yHKu,
eé¢ rpaduk. I'padpux dynknunm y = |x|.[padudeckoe perrenne AMHEHHBIX IIpaB U CHCTEM
AMHEHHBIX ITPAB.

ITaarupyemble pe3yAbTaATEI OCBOCHHA MPOIPAMMBI y4€OHOro Kypca «AAreb6pa» Ha ypoBHe
OCHOBHOT'O 00IIETO 00pa3oBaHUA
AuMgHOCTHBIE PE3YABTATHI
AWYHOCTHBIE PE3YABTATBI OCBOCHUSA IIPOIPAMMBI YIEOHOIO Kypca « AAreOpay XapaKTepU3yIOTCA:

1) marpuoTmyeckoe BOCIIUTAHHUE:

IIPOABACHHEM HHTEPECA K IIPOIITAOMY M HACTOSIIIEMY POCCHIICKON MATEMATHKH, IIEHHOCTHBIM
OTHOIIEHUEM K AOCTHKEHUAM POCCUMCKUX MATEMATHKOB X POCCUICKOM MATEMATHYECKOM IITKOABIL, K
HCITOAB30OBAHUIO 3TUX AOCTIZKEHHUI B APYIHX HAYKAX U IIPUKAAAHBIX Cepax;

2) rpa’>kAQHCKOE H AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBITOAHEHUIO OOf3aHHOCTEH TPAKAAHHHA K PEAAH3AIUH €ro IIPasB,
IIPEACTABACHHEM O MATEMATHYECKIX OCHOBAX (DYHKITHOHUPOBAHUA PA3AHYHBIX CTPYKTYP, ABACHIH,
IIPOLIEAYP I'PAKAAHCKOTO 00IImecTBa (HAIIPUMEP, BEIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKAEHHIO
3TUYECKUX ITIPOOAEM, CBASAHHEIX C IIPAKTHYCCKUM IIPUMECHEHUEM AOCTIDKCHIH HAYKH, OCO3HAHIEM
BaKHOCTH MOPAABHO-3THYECKUX IIPUHITAIIOB B ACATEABHOCTH YUYEHOIO;

3) TpyAOBOE BOCIIMTAHUE:

YVCTAHOBKOM Ha AKTUBHOE YYACTHE B PEIICHUN IIPAKTHYECKHX 3aAaY MATEMATHYECKOH
HAIIPAaBACHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATHYECKOrO OOpa3soBaHUA HA IIPOTAKEHHUH BCEi
KU3HU AAfl YCIIEIITHOI IIPO(ECCHOHAABHON ACATEABHOCTH M PAa3BUTHEM HEOOXOAUMBIX YMEHUIL,
OCO3HAHHBIM BEIOOPOM M ITOCTPOCHUEM HHAUBUAYAABHON TPACKTOPHHU OOPA30BAHUA U KI3HEHHBIX
ITAAHOB C yYETOM AMYIHBIX HHTEPECOB U OOIECTBEHHBIX ITOTPEOHOCTEN;

4) sacTeTHyeCKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OSMOLIHMOHAABHOMY H 3CTETHYECKOMY BOCHPHATHIO MATEMATHYECKIAX
OOBEKTOB, 3aAaY, PEIICHUIN, PACCYKACHHI, YMEHHIO BUAETh MATEMATHYECKIE 3aKOHOMEPHOCTH B
HICKYCCTBE;

5) meHHOCTHM HAYYHOr0 MO3HAHMA:

OPHEHTAIIHEH B ACATEABHOCTH HA COBPEMEHHYIO CHCTEMy HAYYHBIX ITIPEACTABACHHI 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHA UYEAOBEKa, IIPHPOABI H OOIIECTBA, IIOHHUMAHHEM
MATEMATHYIECKOI HAYKH Kak C(PEPhI Y€ AOBEYECKOH ACATEABHOCTH, 3TAIIOB €€ PA3BUTHA U 3HAYUMOCTH
AAf Pa3BUTHA IIMBUAN3AIINHI, OBAAACHHEM A3BIKOM MATEMATHKH M MATEMATHYECKON KYABTYPOI Kak
CPEACTBOM ITO3HAHUSA MUPA, OBAAAEHHE IIPOCTHIMU HABBIKAMHI HCCACAOBATEABCKOU AEATEABHOCTD;

6) rocyAapCTBEHHOE BOCIIUTAHHUE, 3200Ta O KyABTyp€, 3AOPOBBE H 3MOIIMOHAABHOM
COCTOAHUI:



TOTOBHOCTBIO IIPUMEHATH MATEMATHYCCKHIE 3HAHUA B HHTEPECAX CBOETO 3AOPOBbA, BEACHNA
3AOpPOBOro 00pasa KU3HU (3AOPOBOE IHTAHUE, COAAAHCHPOBAHHBIN PEHKUM 3aHATHII M OTABIXA,
peryasipHas (puU3MYECKasd aKTHBHOCTB), COOPMUPOBAHHOCTBIO HABBIKA PEMAEKCHHU, IIPHU3HAHHIEM
CBOETO IIPaBa HA OIIHOKY M TAKOT'O e ITpaBa APYTOro YeAOBEKA;

7) 3KOAOTHY€CKOE BOCITUTAHHE:

OpPHEHTAIIMEH Ha IIPUMEHEHHE MATEMATHYCCKHX 3HAHHH AAA PEIICHHA 3aAa9d B 00AACTH
COXPAaHHOCTH OKPY/KAaIOIIEH CPEABL, ITAAHHPOBAHHSA IIOCTYIIKOB M OIIEHKH WX BO3MOKHBIX
ITOCAGACTBUH AAfl OKPYKAIOIIEH CPEABI, OCO3HAHHEM I'AOOAABHOIO XapaKTepa SKOAOTHYECKUX
IIPOOAEM M ITyTEH UX PEIICHMUS;

8) apamrTanua K M3MEHAIOIIMCA YCAOBHAAM COIMAABLHOM U IIPUPOAHOM CPEABI:

TOTOBHOCTBIO K AECHCTBHAM B YCAOBHAX HEOIPEAECAEHHOCTH, IOBBIIIEHUIO YPOBHA CBOECH
KOMIIETEHTHOCTH Y€Pe3 IPAKTHIECKYIO ACATEABHOCTbD, B TOM YUCAE YMEHHE VIHTHCA Y APYTHX AFOACH,
IIPHOOPETATH B COBMECTHOI A€ATEABHOCTH HOBBIE 3HAHUA, HABBIKM H KOMITETCHIITH U3 OITBITA APYTHX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCAE€ (DOPMYAHPOBATH HACH,
ITOHATHUSA, TUIIOTE3Bl 00 OOBEKTAX M ABACHHAX, B TOM UYHCAC PaHEE HEM3BECTHHIX, OCO3HABATH
AePUIIITH COOCTBEHHBIX 3HAHUI 1 KOMIIETCHTHOCTEH, ITAAHUPOBATH CBOE PA3BUTHC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUFO, BOCIPHHUMATE CTPECCOBYIO CHUTYAIIHEO
KaK BBI30B, TPEOYIOIINNI KOHTPMEP, KOPPEKTHPOBATH IIPUHUMAEMBIC PEIICHHUA U ACHCTBHA,
dOPMyAHPOBATD U OLIEHUBATH PUCKU H IIOCACACTBUA, POPMUPOBATD OIIBIT.

MeTanpeAMeTHBIE PE3yABTATHI

ITosnaBaTeAbHBIE YHUBEPCAABHBIEC yUeOHBIE ACHCTBUA

Ba3oBble Aormueckue A€MCTBHA:

BBIABAATD M XapaKTEPHU30BATh CYIECTBEHHBIC IIPHU3HAKA MATEMATHYECKUX OOBEKTOB, ITOHATHI,
OTHOIIEHUH MEKAY HOHATHUAMH, (DOPMYyAHPOBATH OIPEACACHHA IIOHATHI, YCTAHABAUBATDH
CYIIECTBEHHBIN IIPU3HAK KAACCH(PUKALIIMH, OCHOBAHUA AAA OOOOINECHHUSA M CPABHEHUSA, KPHTCPUH
ITPOBOAMMOTO aHAAH34;

BOCIIPUHUMATH, (DOPMyAHPOBATH U IIPEOOPA3OBBIBATH  CY/KACHHSA: VTBEPAHUTCABHBIC U
OTPHUIIATEABHBIEC, CAUHIYHBIC, YaCTHBIC U ODIIIHE, YCAOBHBIE;

BEIABAATD MATEMATHYIECCKHE 3aKOHOMEPHOCTH, B3aNMOCBA3H M IPOTHBOpedra B (DaKTaX, AAHHBI,
HAOAIOACHHUAX U YTBEPKACHHUAX, IIPEAAATATH KPUTEPUH AAfA BBIABACHUA 3aKOHOMEPHOCTEH H
IIPOTUBOPEYMIL;

AEAQTH BEIBOABI C HCITOAB30OBAHUEM 3aKOHOB AOTHKH, ACAYKTHBHBIX U HHAYKTHBHBIX YMO32aKATOUCHIH,
YMO32aKAIOUEHHH 110 aHAAOTHH;

pasoupaTh AOKA3aTEABCTBA MATEMATHIECKUX YTBEPKACHUN (IIPAMBIE M OT IIPOTUBHOIO), IPOBOAHTH
CAMOCTOATEABHO  HECAOKHBIE  AOKA3aTEABCTBA ~ MATEMATHYECKHX  (DAKTOB,  BBICTPAHMBATH
APryMEHTAIIHIO, IPUBOAHTD IIPHMEPBI M KOHTPIIPUMEPEL, OOOCHOBBIBATH COOCTBEHHBIC PACCY/KACHIS,
BEIOMPATH CIIOCOO pereHus y4eOHOI 3aAaduu (CPAaBHHUBATH HECKOABKO BAPHAHTOB PEIIEHIH,
BBIOMPATh HANOOAEE IIOAXOASAIIIUN C YIETOM CAMOCTOATEABHO BHIACACHHBIX KPHTEPHEB).

Ba3oBbIe HCCACAOBATEABCKHE ACTICTBUA:

HICITOAB30BATH BOIIPOCH KAK HCCACAOBATEABCKIH HHCTPYMEHT ITO3HAHUSA, POPMYAUPOBATH BOIIPOCH],
dukcupyromue IPpOTHBOPEUNE, IIPOOAEMY, CAMOCTOATEABHO YCTAHABAMBATE HCKOMOE H AAHHOE,
dopMHEPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO IIO3UIIHIO, MHEHHE;

IIPOBOAHTB IIO CAMOCTOATEABHO COCTABACHHOMY ITAQHY HECAOKHEBINA 3KCIIEPHMEHT, HEDOABIITOE
HCCAECAOBAHHE IIO YCTAHOBACHHUIO OCOOEHHOCTEH MATEMATHYECKOTO OODBEKTa, 3aBHUCHMOCTEI
OOBEKTOB MEKAY COOOI;



CAMOCTOATEABHO (DOPMYAHPOBATH OOOOIIECHHS M BBIBOABI IIO PE3YABTATAM IIPOBEAEHHOIO
HAOAIOACHHUSA, MCCACAOBAHUSA, OLIEHUBATH AOCTOBEPHOCTD IIOAYYEHHBIX PE3YABTATOB, BHIBOAOB H
0000 eI,

IIPOTHO3UPOBATH BO3MOKHOEC Pa3BHUTHE IIPOIECCA, 4 TAKKE BBIABHIATH IIPEAIIOAOKCHHUSA O €ro
PasBHTHHU B HOBBIX YCAOBUAX.

Pabora c uadopmanuerii:

BBIABAATH HEAOCTATOYHOCTD M U30BITOYHOCTD HH(POPMALIIH, AAHHBIX, HEOOXOAUMBIX AAf PEIICHUA
3aAQYM;

BEIOMPATB, AHAAH3ZHPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH NH(OPMALIUIO PASANIHBIX
BHAOB 1 (DOPM IIPEACTABACHUS;

BEIOHPATE (DOPMY IIPEACTaBACHHA HH(MOPMAIIUNI U HAAIOCTPHPOBATH PEIIAEMBIE 3aAAYN CXEMAMH,
AHATPAMMAMU, HHOIH IrpadOHKOH U HX KOMOMHAIIIAMU;

OLCHHUBATH HaAé)KHOCTI) I/IH(i)OpMaL[I/II/I 10 KpI/ITepI/IHM HPCAAO)KCHHBIM YIHUTCACM  HAHI

>
cpOpPMyAUPOBAHHEIM CAMOCTOATEABHO.

KoMMmyHUKaTHBHBIE YHHBEPCAaABHBIE YUeOHBIE A€TICTBHA:
BOCIIPUHHUMATH 1 (DOPMYAHPOBATH CYKACHUA B COOTBETCTBHHU C YCAOBHAMHI H IIEASMH OOIICHIH,
ACHO, TOYHO, IPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUA B YCTHBIX M IIHCbMEHHBIX TEKCTAX, AABATh
ITOSICHEHHA 110 XOAY PEILICHHA 3aAa9H, KOMMEHTUPOBATH ITIOAYIECHHBII PE3yABTAT;

B XOAE OOCY/KACHHSA 3aAaBATH BOIIPOCHL IO CYIIECTBY OOCYKAAEMOH TEMEI, IIPOOAECMBI, PEIIaeMOI
3aA24H, BBICKA3BIBATH MACH, HAIICACHHBIC HA ITOMCK PEIICHHSA, COIIOCTABASATH CBOU CYKACHUA C
CYKACHHUAMH APYTHX YYaCTHHKOB AHAAOra, OOHAPYKUBATH PASAMYME M CXOACTBO IO3HIIUN, B
KOPPEKTHOIT hopme DOPMYAHPOBATH PA3HOTAACHA, CBOU BO3PAIKCHUS;

IIPEACTABAATE  PE3YABTATHI  PEIIEHHUA  3aAA4M, 9KCIICPUMEHTA, HCCACAOBAHHUA, IIPOEKTA,
CaMOCTOATEABHO BHIOHPATH (DOPMAT BBICTYIIACHHSA C YIETOM 3aAaY IPE3CHTALIMH U OCOOEHHOCTE
AYAUTOPHH;

ITOHIMATh U UCITOAB30BATH IIPEHMYIIIECTBA KOMAHAHON M HHAHMBHAYAABHOM PAOOTEI IIPU PEIIEHIN
y4eOHBIX MATEMATHICCKUX 3aAA;

IIPUHUMATH IIEAb COBMECTHOI ACATEABHOCTH, IIAAHHPOBATh OPIaHU3AIIUIO COBMECTHON pabOTHI
PacCIIpeAEASTh BUABI pa0OT, AOTOBAPUBATECH, OOCYKAATD IIPOLIECC U PE3YABTAT PabOTHI, 0OOOIIATh
MHEHUSA HECKOABKHX AFOACH;

y9aCTBOBATE B IPYIIIIOBEIX (popMax paboThl (0OCYHKACHUA, OOMEH MHEHHUAMU, MO3IOBBIE IIITYPMBL K
APYTHE), BEIITOAHATD CBOKO YaCTh PAOOTE B KOOPAHHHUPOBATH CBOH ACHCTBHA C ADYTHMH YACHAMI
KOMAHABI, OIICHUBATh KAYECTBO CBOEIO BKAaAAd B  OOIIMHA IIPOAYKT IO KPHTEPUAM,
cpOpMyANPOBAHHBIM YYACTHUKAMU B3aMOAECHCTBHA.

PeryaaTuBHBIE yHUBEpPCAABHBIE yueOHbIE ACHCTBUA

Camoopranmsanms:

CaMOCTOATEABHO COCTABAATH IIAAH, AATOPUTM PEIIECHHS 3aAA9YH (MAU €0 YaCTb), BHIOUPATH CIIOCOO
peleHns ¢ yIETOM HMEIOIIUXCHA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHUPOBATH BAPHAHTHI PEIICHUI C YIETOM HOBOI HH(OPMAITHH.

CaMOKOHTPOAB, 3MOITMOHAABHBIN HMHTEAAEKT:

BAQAETh CIIOCOOAMH ~ CaMOIIPOBEPKH, CAMOKOHTPOAA IIPOIECCA U PE3yAbTaTa PEIICHUA
MATEMATHYIECKOI 320241

IIPEABHAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHY T IIPH PEIIIEHUHN 3aAa9H, BHOCHTH KOPPEKTUBHI B

AESTEABHOCTb Ha OCHOBE HOBBIX OOCTOATEABCTB, HAWAEHHBIX OIIIIOOK, BBIABACHHBIX TPYAHOCTEL;



OIICHUBATH COOTBETCTBHE PE3YABTATA ACATEABHOCTH ITOCTABACHHOM IIEAH M YCAOBHAM, OOBACHATH
IPUYHHBL  AOCTIEDKCHHA HAM HEAOCTIKECHHA I[EAH, HAXOAUTH OIINOKY, AaBaThb OLICHKY
IIPUOOPETEHHOMY OITBITY.

ITpeaMeTHBIE PE3YyABTATEI

K koHmy oOy4enns B 7 KAACCE OOYIAFOIIUIICA ITIOAYIHT CACAVIOIINE IIPEAMETHBIC PE3YABTATHL

Uncaa ¥ BEIYUCACHHA

BemmoAnATs, coderas yCTHBIE M IIMCbMEHHBIE IIPHEMEL, apU@METHYECKHE ACHCTBHA C
PAIIMOHAABHBIMU YHCAAMH.

HaxoAnTs 3HaUEHNA YMCAOBBIX BRIPAKEHUI, IIPUMEHATH PA3HOOOPA3HBIE CITOCOOB! U IIPHUEMBI
BBIYMCACHUSA 3HAYCHUH APOOHBIX BEIPAKEHIH, COAEPKAIINX OOBIKHOBEHHBIE U ACCATHIHBIE APOOH.

ITepexOAHTH OT OAHOM (DOPMBI 32IIICH YHCEA K APYTOi (IIpe0OpPa3sOBEIBATD ACCATHIHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYHYIO, B YACTHOCTH B OCCKOHEUIHYIO ACCATHUIHYIO APOOB).

CpaBHHUBATD U yIIOPAAOYUBATD PAIIMOHAABHBIE YHCAA.

OKpyrAATh UnCAQ.

BEITOAHATE IPUKHIAKY M OIGHKY PE3yABTATA BEIMHCACHHH, OIEHKY 3HAYCHHUN YHCAOBBIX
BBIPA’KEHIH. BEITOAHATD ACHCTBHA CO CTEIIEHAMU C HATYPAABHBIMU ITOKA3aTEAAMIU.

[IpumeHATH IPU3HAKA ACAMMOCTH, PA3AOKEHIE Ha MHOKHTEAN HATYPAABHBIX YHCEA.

Pemrate HIpakTHKO-OPHEHTHPOBAHHBIC 33aAAYH, CBf3aHHBIE C OTHOIICHUEM BEAHYHH,
IIPOITOPITMOHAABHOCTBIO BEAUYHH, IIPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YABTATH PEIICHHSA 3aA24 C
y4IETOM OrpaHHYEHIH, CBA32HHBIX CO CBOMCTBAMU PACCMATPUBACMBIX OOBEKTOB.

AsreOGpamyeckue BbIpaXKeHHUA

McroAp3oBaTh aAT€OpaMYECcKyIO TEPMUHOAOTHIO M CHUMBOAUKY, IPUMEHATH €€ B IIPOIIECcce
OCBOEHHSA YIEOHOIO MATEPHAAA.

HaXOAI/ITI) 3HAYCHUA 6yKB€HHbIX Bpra}KCHI/If/‘I HpI/I 3AaAAHHDBIX 3HAYCHMAX HCPCMCHHI)IX.

BeimmoAsATSE 1IpEeOOpa3OBaHUA LIEAOTO BBIPAKEHUA B MHOTOYACH IIPUBEACHHEM ITOAOOHBIX
CAATraEMBIX, PACKPBITHEM CKOOOK.

BBIHOAHHTI) yMHO}KCHI/IC OAHOYACHA HA MHOT'OYACH 1 MHOTI'OYACHA HA MHOTOYACH, HPI/IMCHHTB
dOpMyABI KBaApPaTa CYMMBI X KBAAPATA PA3HOCTH.

OcymiecTBAATh pa3A0KEHIE MHOTOYAECHOB HA MHOKHTEAH C IIOMOIIBFO BBIHECCHUS 32 CKOOKI
OOIIIEro MHOKHUTEAS, IPYIIIIUPOBKH CAATAEMBIX, IIPIMEHEHHUA (POPMYA COKPAIIIEHHOIO YMHOKCHH.

[IpumeHATH IPEOOPA3OBAHIA MHOIOYACHOB AASl PEITICHUA PASAUYHEIX 3aAAY H3 MATEMATUKH,
CMEKHEIX TIPEAMETOB, U3 PEAABHOMN IIPAKTUKH.

McrroAp3oBaTh CBOMCTBA CTEIEHEH C HATYPAABHBIMHU ITOKA3aTCAAMU AAA IIPEOOPA3OBAHIA
BBIPAKECHUH.

YpaBHeHNusA 1 HEPaABEHCTBA

Pemrats AmHeMHBIE YpaBHEHHA C OAHOW IIEPEMEHHOI, IIPUMEHAA IIPaBUAA IIEPEXOAA OT
HCXOAHOTIO YPABHEHUA K PABHOCHABHOMY eMy. I IpoBepATh, ABAAETCA AN YHCAO KOPHEM YPAaBHEHUS.

HpI/IMeHHTB I‘pa@I/IqCCKHC METOABI HpI/I pCH_ICHI/II/I AMHCHAHBIX ypaBHeHI/IfI M X CUCTCM.

[ToAOupaTp IpUMEpPBI AP YUCEA, ABAAIOIIIXCA PEIICHUEM AMHEHHOIO yPaBHEHUA C ABYMA
ITePEMEHHBIMH.

CrponTb B KOOPAMHATHOM ITIAOCKOCTH I'paddHK AMHEIHOIO YPaBHEHHSA C ABYMS IT€PEMEHHBIMI,
ITOAB3YACH IPaPUKOM, IPHBOAUTH IIPHMEPDI PEIICHUA YPABHECHHS.

Pemmath cucTeMBI ABYX AMHEHHBIX YPaBHEHHH C ABYMA IEPEMCHHBIMH, B TOM YHCAC
rpadpHYeCKH.

CocTaBAATD U peIaTh AMHEHHOE YPABHEHUE HAM CHCTEMY AMHEHBIX YPaBHEHHI 10 YCAOBHIO

32AQYH, HHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aAAYN ITOAYUEHHBIN PE3YABTAT.



DyHKIMT

M306pa}KaTb HaA KOOpAI/IHaTHOﬁ HpHMOfI TOYKH, COOTBCTCTBYIOIIIHNE 3aAAaHHBIM KOOPATHATAM,

AyYH, OTpeSKI/I, I/IHTepBaAbI, 3aIIMChIBATD Y CAOBDBIE HpOMC)KyTKI/I Ha 21AI“€6p2_I/I"ICCKOM A3BIKC.

OTmedaTh B KOOPAMHATHOM ITAOCKOCTH TOYKH 110 3aAAHHBIM KOOPAHHATAM, CTPOUTE I'pacprkm

AuHeHHbIX pyHKInd. Crponts rpadpuk GyHKIUIy = |X|.

OnuceBaTh ¢ ITOMOIIIBIO Cl)YHKL[I/II\/‘I H3BECTHBIC 3ABICUMOCTH MCKAY BCAMINHAMI: CKOPOCTH,

BpeMs, PACCTOAHHE, II€HA, KOAUYECTBO, CTOUMOCTD, IIPOU3BOAUTEABHOCTD, BpeMs, OOBEM PabOOTEL

HaXOAI/ITb 3HAYCHUC qDYHKL[I/II/I 110 3HAYCHHIO € aprymMeHTAa.

[Tornmate rpadpudecknii cIrocod IPEACTABACHHA U aHAAN3a MH(MOPMAIIUN, U3BACKATD M

HHTECPIPCTHPOBATH I/IHCI)OpMaL[I/H-O Hu3 I‘paq)I/IKOB PCAABHBIX IIPOLICCCOB 3aBHCHMOCTEI.

Temartnueckoe IIAAHHUPOBAHUE

7 KAACC
Ne HaumenoBaHme pasaeAoB U TeM KoamgectBo uacos DAaeKTpOHHBIE
n/no IPOrPaMMBbI Bcero KOHTPOABHEIE (xmdpossie)
pa6oTsr 00pa3oBaTeABHEIE PECYPChI
1 UucAa 1 BeIYUCAeHUA. PaIlMOHAABHBIE 25 2 bubanorexa [IOK
YrCAa https://m.edsoo.ru/7f415H90
2 AAreOpamdecKue BBIPAKCHUS 27 4 bubanorexa [IOK
https://m.edsoo.ru /7415590
3 VpaBHEHHA 1 HEPABEHCTBA 20 2 bubanorexa [IOK
https://m.edsoo.ru /741590
4 Koopaunarer 1 rpacdukn. Pynkimm 24 1 bubanorexa [IOK
https://m.edsoo.ru/7f415H90
5 [ToBTOpenue n 0600IIEeHIE 6 1 bubanorexka LIOK
https://m.edsoo.ru/7f415H90
OBIIIEE KOAMYECTBO YACOBIIO 102 10
ITPOTPAMME

Tematuueckoe IIAAHUPOBaHUE

7 KAACC
HanmenoBanue pasaesa | Koanmuecrso | OcHoBHOe coaeprkaHue OcHoBHEBIE BUABI
(TeMbI) Kypca 4acoB A€ATEABHOCTH
oOyuarormmxcsa
YrncAa u BEIYICACHUA. [Nouarue  parmumonaspnoro | CHCTEMATH3UPOBATH u
PanmonaAbpHBIE YCA2 grcAa.  Apudmerndeckue | oboramare 3HAHUA 00
ACHCTBHA C PAIIMOHAABHEIMI | OOBIKHOBEHHBIX U ACCATHYHBIX
YHCAAMH. CpaBuenue, | APOOAX.
95 YIIOPAAOYNBAHIE CpaBHuBaTh u
PAITIOHAABHBIX YHCEA. | YIIOPAAOYUBATE Apobu,
Cremesp ¢ HATyPaABHBIM | IIPEOOPA3OBBIBASA npu
ITOKA3aTEAEM. Pernrerme | HEOOXOAMMOCTH — A€CATHYHBIE
OCHOBHBIX 32Aa49 Ha APOOH, | ApOOM B OOBIKHOBEHHBIC,
IPOLICHTB M3  PEAABHON | OOBIKHOBEHHBIC B ACCATHYHBIC,
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90

ITPAKTHKI. [Tpusnakm
ACAHMOCTH, PA3AOKEHHSA HA
MHOKHTEAH  HATYPaABHBIX
YLICEA. Peaapunie
sapucnmocTu. Ilpamas  m
obOpaTHas

IIPOIIOPIITOHAABPHOCTH

B YACTHOCTU B 66CKOHC‘IHYIO

ACCATHIHYIO APOOB.
[Ipumenars  pasHOOOpa3HbIC
CIIOCOOBI u IIPUEMBI
BBIYHCACHHUS 3HAYCHUI
APOOHBIX BBIPAKEHHII,

COAEPIKAIITUX OOBIKHOBEHHBIC F

ACCATUYHBIE APOOH: 3aMEHATH

pu HEOOXOAUMOCTH
ACCATHIHYIO APOOB
OOBIKHOBEHHOI u

OOBIKHOBEHHYIO  AECATHYHOM,
IIPUBOAUTH  BBIPAKCHHE K
dopme, HanboAEE YAOOHOM AAS
BBIYHUCACHHUIA,
IIpeoOPa3OBBIBATD APOOHBIE
BEIPAKCHHA HA YMHOKCHHE H
ACACHHUE ACCATHIHBIX APOOEIT K
AEHUCTBUAM C IIEABIMUA YU CAAMA.
[IpuBoauTs YHCAOBBIE u
OyKBEHHBIE IIPUMEPBI CTEIICHH
C HATYPAABHBIM ITOKA3aTEACM,
OODBACHAA 3HAYEHN S OCHOBAHUS
CTEIIEHU U IIOKA32ATEAS CTEIEH,
HAXOAMTH 3HAYEHHUSA CTEIICHENR
BuAa a n (2 — Aroboe
pPAIIMOHAABHOE HYHCAO, N —
HATYPAABHOE YHCAO).
ITormMmats  cMBICA — 3ammcu
OOABIIIMX YHMCEA C ITOMOIIBIO
AECATUIHBIX Apobeit "
crerreHeit uncaa 10, mprmensars
VX B PEAABHBIX CUTYAI[HAX.
[TprmvensaTs ITIPU3HAKA
ACAHMOCTH, Pa3AOKECHHUA Ha
MHOKHATEAT HATYPAABHBIX
umceA. Permarth 3aAaYM Ha
YaCTH, IIPOIEHTBHI, IIPOITOPIIHH,
Ha HAXOXKAEHHE ApOGHu
(mporieHTa) OT BEAMYHMHBI I
BEAMYHHBI II0 €€ ApoOu
(mporeHTy), ApOOH (IIPOIICHTA),
KOTOPBI ~ COCTABAfIET ~ OAHA
BEAMYHHA OT APYTOH.
[TpuBoanTs, pasbupats,

OIICHUBATDH pﬁSAI/I‘IHbIC
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peleHusA, 3alUCH  PEIICHUI
TEKCTOBBIX 32A41.
PacriosmaBate w  OOBACHATH,
OIHUpasCh HA OIPEACACHHUA,
IPAMO IIPOIIOPIINOHAABHBIE I
OOpaTHO IIPOIOPITHOHAABHbIE
3aBHCHUMOCTH MEKAY
BEAUYHMHAMU; IIPUBOAUTb
IIPUMEPBl 3TUX 3aBHCHMOCTEH
13 PeaAbHOIO MHPA, U3 APYTHX
y4eOHBIX IIPEAMETOB.

Permmate ITPAKTHKO-
OPUEHTHPOBAHHBIC 3aA449N Ha
APOOH, IIPOIIECHTHI, IPAMYIO U
OOpaTHYIO

HpOHOpL[I/IOHaAbHOCTI/I,

HPOITOPIUH
AareOpamdeckue Byksennrre BeIpazkeHnd. | OBAaAeTh aAreOparIecKoi
BBIPAKEHUSA [Tepemennsre. AomycTHMBIE | TEPMITHOAOTHEH u

27

3HAYCHUA HepCMCHHbIX.

®opmyasr. [Tpeobpasosanue

OyKBEHHBIX BBIPAKCHUII,
PaCKpBITHE CKOOOK u
IIPUBEACHHE ITOAOOHBIX
CAATaEMBIX. CsoricTBa

CTEIEHH C HATYPAABHBIM
mokaszateAeM. MHOTOYAEHBL
Caoxenmue, BBIYUTAHIE,
YMHOMKCHHE MHOTOYACHOB.
QOpMyABI  COKpAIIEHHOTO
ymHO:KeHUA.  Pasaoxkenne
MHOTOYACHOB HA

MHOXHUTCAH.

CHMBOAUKOH, IIPUMEHATD €€ B
IIPOIIECCE OCBOCHHSA YIEOHOIO
MaTepHAAA.

HaxoanTs 3HAYCHUA
OYKBEHHBIX BBIPAKCHUH IIPH
3aAAHHBIX 3HAYCHHUAX OYKB;
BBIIOAHATH BBIYHUCAEHHUSA IIO

dopmyaam.

BemroansaTes  mpeobpasoBanus

IIEAOTO BBIPAKCHUSA B
MHOT'OYACH IIPUBEACHHEM
TTOAODHBIX CAATAEMBIX,

PACKPBITHEM CKOOOK.
BormoAnsTs YMHOKEHHE
OAHOYACHA HA MHOIOYACH U
MHOIOYAEHA Ha MHOIOYACH,
IPUMEHATH (DOPMYABI KBAAPaTa
CYMMBI H KBaAPATa PA3HOCTH.
OcymecTBAATE  pa3AOKEeHHE
MHOTOYACHOB HA MHOMXKHTEAR
yTéM BBIHECCHHSA 32 CKOOKU
oo11ero MHOKUTEA,
IIPIMECHEHHA dopmyABr
PasHOCTH KBaApPaTOB, (POPMyA
COKPaIIEHHOIO YMHOKEHHU .
[IpumenaTs 1peobpaszoBaHme

MHOI'OYAC€HOB  AAA pCH_ICHI/IH

10




Pa3sAMYHBIX 3aA29 us3
MATEMATHKH, CMEKHBIX
IIPEAMETOB, U3  PEaAbHOM
[IPAKTHKH.

3HAKOMHUTBCA €  HCTOpHEH

paSBI/ITI/IH MAaTEMATHUKI.

VpaBHeHnA 1 HEpaBEHCTBA

20

VpaBuenne, IIPABHAQ
1peobpa3oBaHuA
ypaBHEHHH,
PaBHOCHABHOCTH
ypaBHEHHII. Awnnetinoe
YpaBHEHHE C OAHOHI
IIEPEMEHHOIA, peirenue
AMTHEIHBIX YPABHEHMIL

Permrenne 3apa4 ¢ TOMOITIBIO

ypaBHEHHIA. Awnueitaoe
ypaBHEHHE C ABY M
IIEpeMEHHBIMI u ero

rpadpuk. Cmcrema  AByX
AVHEHHBIX yYPaBHEHHH C

ABYMsI IIEPEMEHHBIMHA.

PemaTe AmnetHOE ypaBHEHHE C
OAHOM ITEPEMEHHOM, TPUMEHAA
IIPaBUAA IIEPEXOA2 or
HCXOAHOIO  ypaBHEHHA K
PaBHOCHABHOMY €My  OoAee
npocroro BuAa. IlposepsTs,
ABASICTCA AH KOHKPETHOE YHCAO
KOPHEM ypaBHEHHUS.

[ToaOupare mpumMepsr  I1ap

YHCEA, ABAAFOIIIIXCH
pernresneM AMHEITHOIO
YpaBHEHUSA C ABYM

nepemenueiMa.  Crpouts B
KOOPAMHATHOM IIAOCKOCTH
rpadpuK AMHEHHOIO ypaBHEHUA
C AByMH HCPCMCHHBIMI/I;
IIOAB3YSACH rpadpuxom,
IIPUBOAHTE IIPUMEPHI PEITTCHIA
ypaBHEHHS.

HaxoAuTs perreHme CHCTEMB
ABYX AMHEHHBIX YPABHEHHU C
AByMH HCPCMCHHI)IMI/I.
CocTaBAATD u permarb
ypaBHEHHE  HAH cucTemy
YPaBHEHHII  TIO YCAOBHIO
32AQ9H, HHTEPIPETUPOBATD B
COOTBETCTBHUH C KOHTEKCTOM
32A29H ITOAYYEHHbIA

PE3YABTAT.

Koopaunnars! 1 rpacdukn.

OyHKIIHN

24

Koopamnata TOoukm  Ha
IIPAMOZ. YucAoBbIE
mpoMeKyTKH.  Paccrodnne
MEHKAY ~ ABYMA  TOYKAMU
KOOPAMHATHOMN IIPAMOIA.
[Tpamoyroapnas cucrema
KOOPAMHAT Ha ITAOCKOCTHL
ITprvepor rpadpuKoB,
3aAQHHBIX dopmyaamm.
Yrenne rpadpuKoB peaAbHBIX

3ABHCHUMOCTEH. TTonsTe

300pakath Ha KOOPAMHATHOI
IPAMOIT TOYKH,
COOTBETCTBYIOIIHE 3aAAHHBIM
KOOPAMHATAM, AVYH, OTPE3KH,
HHTEPBAABL; 3aIIUCHBATD UX HA
aATeOpaMIeCKOM A3BIKE.

OTmedaTp B KOOPAMHATHOH

IIAOCKOCTH TOYKH I10 3aAAHHBIM

KOOPAHHATAM; CTPOUTH
rpaduKku HECAOXKHBIX
3aBUCHUMOCTEH, 32 AAHHBIX
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dyHKIHIN. I'padpux

dysKIIIH. CsorlicTBa
pyHKIIHH. Awnneiinaa
dyHKIITA. [Tocrpoenne
rpadpuka AVHEITHOH
dyHKIIHH. I'pacpux

dyaxmuny = | x |.

dopmyaamu, B TOM dUHCAE C

ITOMOTITBIO nu@POBBIX
A2OOPATOPHH.

[TpumensaTs, n3yJath
IIPEUMYIIIECTBA,
HHTEPIPETHPOBATD
rpadpugecKkuit CI10C00

IIPEACTABACHHA W aHAAH3A
PasHOOOPA3HOM  KM3HEHHOH
nH@OPMAIIIH.

OcBauBatp HoHATHE (PYHKITHL,
OBAAAEBATHh (PYHKIIHOHAABHON
TepMuHOAOrHe. Pacriosnasars
AMHENHYIO PyHKIHI0y = kx +
b, ommchBaTh €€ CBOWMCTBA B
3aBHCHMOCTH OT  3HAYCHUI
koappurmentos k wm b

Crpouts rpadpuku AMHEHHOH

dyuxmun, pyHxumn y
= |x|. Wcnoab3oBars
nudpoBBIE  PECYPCHI  AAA
ITOCTPOEHUSA rpadpuKOB

pyHKIME ©  u3ydeHHA HX
csoricTB. [ IpuBoAMTH TTpHIME PBI

AUHEUHBIX 3aBUCHUMOCTEN B

peaAbHBIX IIpoIIeccax u

SBACHUSIX.
ITosTOperme ITosTOpenme OCHOBHBIX | BrrOupars, IIPUMCHATDH
000bImEenme IIOHATUN H METOAOB Kypca 7 | OIlEHUBAThH CITOCOOBI
KAacca, OOOOIIEHHE 3HAHUI. | CPAaBHEHUSA qHCEA,

BEIYHCACHUH, TPEOOPa30BAHMI
BBIPAKEHIH, perreHus
YPpaBHEHUI.

OcCyIecTBAAT CAMOKOHTPOAB
BBEIIIOAHAEMBIX AEUCTBUHA WU
CaMOITPOBEPKY pe3yAbTaTa
BBIYUCACHU,
IIpeoOpa3oBaHIH,
ITOCTPOEHHH.

Pemrate 3apaum m3  peaAbHOI
KU3HU, IIPUIMEHSATH
MATEMATUYCCKIC 3HAHUA AAA
pereHna 3aAad U3 APYIHX

IIPEAMETOB.
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Pemars

CPaBHUBATD,

TEKCTOBBIC  32A4YH,

BBIOHPATH

CIIOCOOBI PEIIeHUSA 3aAAYH.

OBIIIEE
KOAMNYECTBO 102
YACOBIIO
ITPOI'PAMME
IToypounoe nmaanmpoBaHuE
7 KAACC
Ne Coaepixanne yueOHOro MaTeprasa Koa-Bo D opmbr
ypoxa 9aCOB KOHTPOAS
2 4 5 6
I'aaBa 1. Bripamenus, Toxaectsa, ypasHeHnd — 21 ypox
1. Bopaxenns 8
1-2 ParmmonaAbHBIE YnICA2 2
3-4 UncAoBBIE BBIPAKECHUSA 2 Cp
5-06 Berpaskenus ¢ mepemeHHBIMI 2
7-8 CpaBHEHIE 3HAYEHUH BBIPAKCHUM 2 Cp
2. ITpeobpasoBanme BoIpaKeHUI 4
9-10 CBoiicTBa ACHCTBUU HAA YUCAAMUA 2 CP
11-12 | Toxaectsa. TokAeCTBEHHbIE TPEOOPA3OBAHISA BHIPAKCHIH 2
13 KonTtpoasnas pabora Nel o teme «HucaoBbie 1 aArebpandeckue 1 KP
BEIpasKeHUA. T OKACCTBEHHBIE IIPEOOPA30BAHISA BHIPAKECHHUID)
3. VpaBHEHHA C OAHOMN IIEPEMEHHON 7
14 VpaBHeHne u ero KOpHu 1
15-16 | AuneiiHOe ypaBHEHHE C OAHOII ITEPEMEHHOIT 2 CP
17—-19 | Pemmrenue 3aAa4 c TOMOIIBIO YPaBHEHUH 3 CP
20 Dopmyasr 1
21 KonTtpoasnas pabora Ne 2 o Teme «Y paBHEHHA C OAHON 1 KP
IIepeMEHHOI»
I'aaBa 2. @ynxmun — 12 ypokos
4. @ynxrun u ux rpaduKu 5
22 YrcAOBBIE TPOMEKYTKH 1
23 Yro Takoe pyHKIHA 1
24 Berancaenne spavennii pyakimn mo popmyae 1 Cp
25-26 | I'padpux pysxiun 2
5. Auneiinan pyHKIuA 6
27—-28 | Ilpsamas mporopnoHaAbHOCTG U €€ rpaduk 2 Cp
29—-31 | Auneiinas dyskius u ee rpadpuk 3 Cp
32-33 | Kycouno-3apaHHBIC (PYHKIIHH 2
34 Konrpoarnas pabora Ne3 o teme «PyHKIIII 1 KP
I'aaBa 3. Crenens ¢ HaTypaAbHBIM ITOKazaTeAeM — 11 ypokos
6. Crerens 1 ee CBOMCTBA 5
35 OmnpeaeAeHHE CTETIEHU C HATYPAABHBIM ITOKa3aTEAEM 1
36—-37 | VMHOXKeHUE U ACACHUE CTCIICHEH 2 Ccp
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38 -39 | BosseacHne B cTEIIEHb IPOU3BEACHUA U CTEIICHH 2 Cp
7. OAHOYAEHBI 5
40 OAHOYAEH H €ro CTAHAAPTHBII BUA 1
41 —42 | YMHOXKEHHE OAHOYAECHOB. BO3BeA€HHE OAHOYAECHA B CTEIIEHD 2 CP
43 Oynkiuuy = XUy = X’ # ux rpadpuxn 1
44 O IpOCTBIX B COCTABHBIX YHCAAX 1
45 Konrtpoasnas padbora Ned mo rteme «CremeHp ¢ HaTypaAbHBIM 1 KP
IOKA32TEAEM
I'aaBa 4. Muorodaensr — 18 gacos
9. Cymma 1 pa3HOCTb MHOIOYACHOB 4
46 —47 | MHOrOYAEH M €ro CTAHAAPTHBIN BHA 2
48 —49 | CAaoxeHME U BEIMUTAHIE MHOTOYAEHOB 2 Cp
10. IlponsseaeHE OAHOYAEHA M MHOI'OYACHA 6
50-52 | VMHOKEHIE OAHOYAECHA HA MHOTOYACH 3 Cp
53— 55 | BrimeceHnue OOIIETO MHOKHUTEAS 32 CKOOKI 3 CP
55 KonTpoasnas pabora Neb o Teme «Cymma 1 pa3HOCTD 1 KP
MHOTO4YAEHOB. [ IponsBeAseHIE OAHOUAEHA I MHOIOYACHA»
11. IlponsseAeHIE MHOTOYACHOB 6
57 - 58 | VMHOMKEHE MHOIOYACHA HA MHOTOYACH 2
59—61 | PasaoxkeHne MHOTOYAEHA HA MHOKUTEAU CIIOCOOOM I'PYIIIIHPOBKH 3 Cp
62 AeAeHUE C OCTATKOM 1
63 Konrtpoasnas pabora Neb 1o Teme « MHOrogAeHb 1 KP
I'aaBa 5. @opmMyABI COKpaIieHHOrO yMHO)eHUA — 18 wacoB
12. KBaapaT cyMMBI B KBAAPAT Pa3HOCTH 5
64— 65 | BosBeacHHE B KBAAPAT U B KyO CYMMBI M PA3HOCTH ABYX BEIPAKCHHIA 2 Ccp
67— 68 | PazaoxeHre HA MHOKHTEAN C IIOMOITIBIO (POPMYA KBAAPATA CYMMBI 3 CP
1 KBaApPaTa Pa3HOCTH
13. Pasuocts kBaapaToB. CymMma 1 pa3HOCTD KyOOB 5
69—-70 | VMHON)EHHE PASHOCTH ABYX BBIPAKEHHI HA HX CYMMY 2 Cp
7172 | PasaroxeHHE pa3HOCTH KBAAPATOB HA MHOKIATEAH 2 Cp
73 Pasaokenne Ha MHOKHTEAH CYMMBI H Pa3HOCTH KyOOB 1
74 KonTtpoasnas pabora Ne7 mmo teme «KBaapaT CyMMBI X pa3HOCTH. 1 KP
Pasuocts kBaapaToB. CymMmMa 1 pa3HOCTB KyOOB»
14. IlpeoOpazoBaHue e ABIX BEIPAKEHHIT 6
75—76 | IlpeoOpasoBaHue IIEAOrO BBIPAKEHNA B MHOTOYACH 2 Cp
77—79 | Ilpumenenne pasAHMYHBIX CIIOCOOOB  AAfl  PasAOKEHHA Ha 3 CP
MHOKHATEAN
80 BosBeaeHMe AByUACHA B CTEIICHD 1
81 Kontpoasnasa padora Ne§ mo Teme «POPMyABI COKPAIIEHHOIO 1 KP
YMHOKCHUA»
I'raBa 6. Cucremsr AMHEHHBIX ypaBHEeHHI — 15 gacos
15. Auneiiaple ypaBHEHNA C AByMA IIEPEMEHHBIMH U IX CHCTEMBI 5
82 AnHeliable ypaBHEHUA C ABYMSA II€PEMECHHBIMI 1
83 -84 | I'paduk AMHEHHOIO ypaBHEHUA C ABYMA IIEPEMEHHBIMU 2 Ccp
85—86 | Cucrembl AMHEHHBIX YPABHEHHUI C ABYMS II€PEMEHHBIMU 2 Cp
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16. Permenne crucreM AWMHEITHBIX YPABHEHUI 9
87 — 88 | Crrocob IMOACTAHOBKH 2 Cp
89 —-90 | Crrocob caoxenns 2 CP
91-93 | Pemrenne 3aAa9 ¢ HOMOIIIBIO CHCTEM YPABHEHUN 3 CP
94 - 95 | AuneliHple HEPABEHCTBA C ABYMA IIEPEMEHHBIMI H UX CHCTEMBI 2
96 Kontpoasras pabora Ne9 mo Teme «CHCTeMbl AHHEHHBIX 1 KP
YPaBHECHUID
17. IloBropenue Kypca 7 kaacca — 6 9acoB
97 [Tosropenue Temsr «Borpazkenns. Toxaectsa. Y paBHeHIA» 1
98 IToBroperme tembr  «Pyakimn. POPMyABI  COKPAIIEHHOIO 1
VMHOKCHHUA»
99 [ToBroperne Ttembl «POPMyABI  COKPAIIEHHOIO YMHOMKCHHUS. 1
MuorouaeHbm
100 Mrorosas kKoHTpOABHAA padOT2 1 KP
101 —102 | Peseps. [loaBeaeHHE HTOTOB 2

YuebOHO-MeTOAmYECKOE 00€eCcIIeueHre 00Pa30BaTEABHOIO IIPOIIECCa
O6sa3aTeAbHBIE yUeOHBIE MATEPUAABI AASL YICHAKA

1. Maremaruxa. Aarebpa: 7-it kaacc: 6a30BbLil ypoBeHb: yuebuuk, 7 kaacc/ Maxapsraes FO.H.,

Muuarox H.I'., Hermkos K. M. u Apyrue; moa pea. Teadkosckoro C.A., AKIImOHEpHOE OOIIECTBO

«M3aateanctBo «lIpocsermenme»

MeToauvuecKrue MaTePUAABI AAA YIUTEAA

1. MeTtoamgeckoe mocobue K IMpeAMETHON AMHUHN y4eOHUKOB 110 aareOpe FO. H. Makaperaesa,

H. I'. Munarok, K. M. Hermrkosa i Ap.

2. Cysoposa C.b., 3saBua A.J., Kysuenosa A.B. Aarebpa. 7 kaacc. ApaAakTHYeCKIE MATEPUAABL.
I PPOBBIE OGPA3OBATEABHDBIE PECYPCBI 1 PECYPCbI CET UHTEPHET
1. bubanorexa LIOK https://m.edsoo.ru/7f415b90

2. Poccuiickas saekrponHad mkoaa https://resh.edu.ru/subject/16
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