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IToacunreapHas 3anmmcka

PaGouas mnporpamma Kypca COCTaBACGHA Ha OCHOBE CACAYIOIIMX HOPMATHBHBIX
AOKYMEHTOB:

1. ®eaepanpnbriii 3akon ot 29.12.2012 N 273-®3 (pea. or 17.02.2023) "O6 obpasosanuun B
Poccuiickoit Peaepannn” (¢ m3M. 1 AOIL, BCTyIL B cuay ¢ 28.02.2023).

2. ®OOII yrBepxaens! npukazamu MuaECTEpcTBa IpocBermenns Poccuiickoit Peaepanum ot
16 mHOaOps 2022 1. N 992, o1 16 HOA0psa 2022 r. N 993, o1 23 noadpsa 2022 r. N 1014.

3. OcHoBHasg 00pa3oBaTeABHAS IIPOrpPaMMa OCHOBHOro oOmrero obOpasosanms AHO
«[TaBAOBCKas THIMHA3HA».

4. Vuebusiit naan AHO «[1aBaoBckas ruvuasus» Ha 2025/2026 yueOHBLI TOA.

5. Maremaruka. AareOpa: 7-9-e Kaaccel: 0a3OBBEI YPOBEHb: METOAHYECKOE IIOCOOHE K
IIPEeAMETHON AnHnn yueOHuKOB 1o aareope FO. H. Maxapsraea, H. I'. Munarox, K. M.
HermxoBa u Ap./ —  2e usA,, crep. — Mocksa: [Tpocserenue, 2023

OO61mrasa xapakTepucTUKa yde6HOT0 Kypca «Aaredpa»

AArebpa SBAAETCA OAHHM U3 OIIOPHBIX KypPCOB OCHOBHOIO OOIIEr0 OOpa3oBaHMA: OHA
obecIIeunBaeT M3yYCHUE APYIHX AHMCIHIIAUH, KAK €CTECTBCHHO-HAYYHOTO, TAK M TYMAHHTAPHOTO
LINKAOB, €€ OCBOCHHE HEOOXOAMMO AAfl IPOAOAKEHUA OOPA3OBAHHA M B IIOBCCAHCBHOM JKH3HH.
PasButHe y OOy4arOImuxcs HAayIHBIX I[PEACTABACHHH O IIPOUCXOKACHHHM N CYIIHOCTH
aATeOpalYecKuX aOCTPAKITUH, CIIOCODE OTPAKEHHA MATEMATUIECKON HAYKOM ABACHHUI U IIPOIIECCOB
B IIPHPOAC U ODIIECTBE, POAN MATEMATHIECKOTO MOACAUPOBAHNISA B HAYIHOM ITO3HAHUN U B IIPAKTHKE
crrocoOCTBYeT (DOPMHUPOBAHIIO HAYIHOIO MEHPOBO33PEHUA 1 KAYECTB MBIIIIACHHSA, HCOOXOANMBIX AAS
AAAIITAIIIE B COBPeMEHHOM nudpoBoMm obrmectse. V3ydeHue aareOGpsl obecriednBacT pasBUTHE
yMeHHA HAOAIOAATH, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIIIACHHI,
CIOCOOHOCTH aPIYMEHTHPOBAHHO OOOCHOBBIBATH CBOH ACHCTBHA H BBIBOABL, (DOPMYAHPOBATH
yrBepikAcHHA. OcBOeHHME Kypca aAreOpsl OOCCIICYMBACT Pa3BUTHE AOTHYCCKOIO  MBIITACHHA
OOYYAFOIHUXCA: OHH HCIOAB3YIOT ACAYKTHBHBIE H HHAYKTUBHBEIE PAaCCYyKACHHA, OOOOINEHHE U
KOHKPETH3AIINIO, a0CTparupopanne u aHaAoruro. OOydeHne aAredpe IPEAIOAAraeT 3HAYUTEABHBII
00BEM CAMOCTOATEABHON ACATEABHOCTH OOYYAFOIIIXCS, IIO3TOMY CAMOCTOSTEABHOE PEIIICHUE 3aAAY
ABASICTCA PEAAU3AIIUEH ACATEABHOCTHOIO IIPUHIINIIA OOYIEHUA.

B crpykrype mporpammer yaeOHOro Kypca «AAreOpa» AAfl OCHOBHOTO OOIIEro 0OpasOBAHHSA
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATCABHO-METOAMYCCKHE AMHHUI: «YHMCAa W BBIYHCACHIM),
«AAreOpanmdeckre BBIpAKCHUA», «YpaBHEHHA H HepaBeHCTBa», «Pymkimm». Kamaas wus orwx
COACP/KATEABPHO-METOAHMYCCKIX AMHHH PasBHBACTCA HAa IPOTKCHUM TPEX ACT H3YYCHUA Kypca,
B3AMMOACHCTBYA C APYIMMH €rOo AMHHAMH. B XoAe m3ydeHHA y4eOHOTO Kypca OOydYaroImmMcs
IIPUXOAUTCA AOTHYECKH PACCYKAATh, UCIOAB30BATh TEOPETHKO-MHOKECTBEHHBIN A3BIK. B cBA3M C
3TUM B IHPOIpPaMMy VIeOHOIO Kypca «AAreOpa» BKAIOYEHBI HEKOTOPBIE OCHOBBI AOTHKH,
IIPEACTABACHHBIE BO BCEX OCHOBHBIX Pa3ACAAX MATEMATHYECKOIO OOPA30BAHUA U CIIOCOOCTBYFOIIIHE
OBAGACHHIO OOYYAIOIINUMICA OCHOB YHHUBEPCAABHOIO MaTEMATHYECKOTO fA3biKa. COACpP/KATEABHON U
CTPYKTYPHOIT OCOOEHHOCTBIO YI€OHOIO Kypca «AAredpa» ABAACTCA €r0 MHTEIPUPOBAHHBIN XapaKTep.
Coacpxarme AmHHE «YmCAa M BBIYMHCACHHUS» CAYKHAT OCHOBOH AASl AAABHCHIIICIO H3YYCHUSA
MaTEMaTHUKH, CIIOCOOCTBYET PasBUTUIO § OOYYAFOIIHXCA AOIHMYECKOIO MBIIIACHUA, (DOPMUPOBAHIIO
YMEHUA IIOAB3OBATHCA AATOPHTMAMH, a4 TAKKE IIPUOOPETEHUIO IIPAKTUYECKUX  HABBIKOB,
HCOOXOAMMBIX AASl ITOBCEAHEBHOM JKU3HU. PasBUTHE ITOHATHSA O YNCAE HA YPOBHE OCHOBHOI'O OOLIETO

00pa3soBaHUA CBA3QHO C PAIMOHAABHBIMA M HPPANHOHAABHBIMHA YHCAAMH, (POPMHUPOBAHUEM



IIPEACTABACHHH O ACHCTBHTEABHOM UHCAE. 3aBEPIIEHNE OCBOCHHA YHCAOBONM AMHHH OTHECEHO K
CpEeAHEMY OOITIEMy OOPa3OBAHUIO.

CoaeprraHue ABYX aAT€OPANIECKUX AHHHH — «AATEOparIecKre BRIPAKEHHUA» H «Y PABHEHUA
I HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAFOIIUXCA MATEMATHYECKOIO aIlllapaTta,
HEOOXOAUMOTO AAf  PEINEHUA 32Aa9 MATCMATHKH, CMEKHBIX IIPEAMETOB UK IIPAKTHKO-
OPHMEHTHPOBAHHBIX 3aAad. Ha ypoBHe oCHOBHOro o0IIEro oOpa3sOBaHMA YYIECOHBIH MaTepHaA
IPYIIIHPYETCA BOKPYT PAIIMOHAABHBIX BEIPaKEHUI. AATeOpa ACMOHCTPUPYET 3HAYCHUE MATEMATHKI
KaK A3BIKA AASl TOCTPOCHHA MATEMATHIECKIX MOAEACH, OIIMCAHHA IIPOIIECCOB U ABACHUH PEaAbHOTO
mupa. B 3apaum oOydeHma aAreOpe BXOAAT TAKKE AAABHEHINEE Pa3BUTHE AATOPHUTMHUYECKOTO
MBIIIIACHHSA, HEOOXOAUMOIO, B YAaCTHOCTH, AAA OCBOCHHA Kypca HH(MOPMATHKH, M OBAAACHHE
HaBBIKAMI ACAYKTHBHBIX paccyxacHuil. [IpeoOpasoBamume CHMBOABHBIX (POPM CIOCOOCTBYET
PasBHTHIO BOOOPaKEHNsA, CIIOCOOHOCTEH K MATEMATHIECKOMY TBOPYECTBY.

Coaepxanme  (PYHKIHOHAABHO-TPAPHYECKON ~ AMHHM — HAIIEACHO  Ha  ITOAYYECHHE
OOYYAIOIIMMHUCA 3HAHUN O (DYHKIHAX KAK BAKHEHUIIIEH MATEMATHYECKOH MOAEAU AAfl OIHCAHUA U
HCCACAOBAHUSA PA3HOOOPA3HBIX IIPOLIECCOB U ABACHUII B IIPUPOAE U obrectse. Msydenne mateprana
CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIINXCH YMEHHA HCIIOAB30BATH PA3AHYHBIEC BHIPA3HTEABHBIC
CPEACTBA fI3BIKA MATEMATHKH — CAOBECHBIC, CHMBOAHYECKHE, TIpaddHYeCKHe, BHOCHT BKAGA B
dopMupOBaHIE IIPEACTABACHUI O POAH MATEMATUKH B PA3BUTHH [IUBHAU3AIIUI U KYABTYPHI.
CoraacHo yueOHOMY ITAaHY B 7—9 KAaccaxX M3y9aeTcs YICOHBII Kype «AAreOpa», KOTOPBIH BKAIOYAET
CAGAVIOIIIE OCHOBHBIE Pa3ACABI COAcpikanmA: «HmcAa 1 BBIMHCACHHA», «AAreOpamdeckre
BEIPQ/KEHIA», «Y PABHEHHUA 1 HEPABEHCTBAY, «DYHKITAID.

Ha usygenne yaebHOTO Kypca «Aaredbpa» orBoantca 306 gacos: B 7 kaacce — 102 vaca (3 gaca
B HeAeArO), B 8 kaacce — 102 gaca (3 gaca B HeaeAro), B 9 kaacce — 102 waca (3 gaca B HeA€ATO).
Coaeprxanne obyueHnA
7 KAACC

Uucaa ¥ BBIYUCACHUA

Apobu OOBIKHOBEHHBIEC U ACCATHYHBIC, IIEPEXOA OT OAHOH (DOPMBI 3aIIICH APOOEH K APYTOH.
[lonATHE pPaMOHAABHOIO YHCAQ, 34IIHCh, CPAaBHEHHE, YIOPAAOYMBAHHUE PALMOHAABHBIX YHCEA.
Apudmerngeckue ACHCTBHA C PAIIMOHAABHBIMU YHCAAMH. PerrreHune 3aAad U3 peaAbHON IIPAKTUKI
HA YaCTH, Ha APOOU.

CremeHp C HATYpPaAbHBIM IIOKA3aTEAEM: OIIPEACACHHE, IIPEOOPAa3OBAHUE BBIPAKEHUH Ha
OCHOBE OIIPEAEAEHUS, 3aIHCh OOABIIHX 4nceA. [IpoIeHTsl, 3aIHCh IIPOLIEHTOB B BHAE APOOH U
ApOOH B BHAE IIPOIICHTOB. IpM OCHOBHBIE 3aAaYM Ha IIPOLIEHTHI, PEIICHHUE 3aAa9 U3 PEAABHON
IIPAKTHUKM.

ITprmvenenne IPU3HAKOB ACAMMOCTH, Pa3AOKEHHIE HA MHOKUTEAN HATYPAABHBIX YHCEA.

PeaapHbIe 3aBUCHMOCTH, B TOM YHCAE IIPAMAfg U OOpaTHAsA IPOIOPIIHOHAABHOCTH.

Aarebpandeckue BEIpAXKEHUA

[lepemeHHbBIE, YHCAOBOE 3HAYCHHE BBIPAKEHUA C IIEPEMEHHON. AOIyCTHMbBIE 3HAYCHUA
repeMeHHBIX. [IpeAcTaBAeHIE 3aBUCHMOCTI MEKAY BEAMYUHAMU B BUAE (DOPMYABL. Boramcaenus mo
dopmyaram. [IpeoOpasoBanre OYKBEHHBIX BEIPAMKCHIH, TOKACCTBEHHO PaBHBIC BEIPAKCHISA, IIPABHAA
IIPpeOOPa3OBAHMA CYMM H IIPOH3BEACHUM, IIPABUAA PACKPHITHA CKOOOK M IPUBEACHHA ITOAOOHBIX
CAATraeMBbIX.

CBolicTBa CTEIIEHN C HATYPAABHBIM ITOKA32ATEACM.



Oasouaensr u MHOrOo4YAeHbL CrerneHp MHOTOYAeHA. CAOKEHNE, BBIYMTAHHE, YMHOKEHHE
MHOTOYAEHOB. POPMYABI COKPAITIEHHOTO YMHOKEHHA: KBAAPAT CYMMBI I KBaApaT pasHocTH. Popmyaa
Pa3HOCTH KBaApaTOB. Pa3AoikeHre MHOIOYACHOB Ha MHOKHTEAU.

YpaBHeHUA U HEPABEHCTBA

VpaBHenune, KOpeHb ypaBHEHHSA, IIPABHAA IPEOOPA3OBAHUA YPaBHEHHA, PABHOCHABHOCTH
YPaBHEHHI.

AnHeliHOE ypaBHEHHE C OAHOH IIEPEMEHHOM, YHCAO KOPHEH AHMHEHHOTO YpaBHEHHS,
perieHne AMHEHHBIX ypaBHeHuil. CocraBAeHHE ypaBHEHHII IO YCAOBHIO 3aAaum. Perrenne
TEKCTOBBIX 32A29 C IIOMOIIBIO YPaBHEHUI.

AwnHeifiHOe ypaBHEHHE C AByMS IlepeMeHHBIMH U ero rpaduk. Cucrema ABYX AHHEHHBIX
YPaBHEHHH C ABYMs II€pEMEHHBIME. Perrrenne cucreM ypaBHEHHUH CIIOCOOOM ITOACTAHOBKM. [ IprmMepsr
PEeIIeHHA TEKCTOBBIX 3aAa4 € IIOMOIIBIO CUCTEM YPABHEHUI.

DyHKIIN

Koopannara Toukn Ha npamoi. YucAoBeie IpOMEKyTKH. PaccTosnme MeKAY ABYMS TOUKAME
KOOPAMHATHOM IIPAMOIA.

[Ipsmoyroapnas cucrema koopamHat, ocu Oxum (). AbDcrmcca ¥ OpAMHATA TOYKH Ha
KOOPAMHATHOH 1AOocKkocTh. Ilpmmvepsr rpacdpuxos, 3apammbeix dopmyasamu. Yrennme rpadpukos
peaapnbix 3aBucuMoctei. [loratue dpyukmun. I'padux dpyskinn. CeotictBa (pyukiui. AnHeiinas
dynkiud, e€ rpadux. I'padpux dyuknun y = |x|. I'padpudeckoe perrenne AMHEHHBIX ypaBHEHUIT 1
CHCTEM AMHEWMHBIX YPABHEHUI.

8 KAACC

Yucaa ¥ BBIYHCACHHA

Ksaaparaerii kopenb u3 ugmcaa. [lomdrnme o0 HppanuoHaABHOM dHCAE. AeCATHIHBIE
IPUOAVIKEHHSA HPPAIHOHAABHBIX YHCeA. CBOMCTBA apH(METHIECCKUX KBAAPATHBIX KOPHEH M HX
IIPUMEHEHHE K IIPEOOPA3OBAHUIO YUCAOBBIX BEIPAKEHUIT U BEIMUCACHHAM. AEHCTBUTEABHBIE YHCAA.
CrenreHb ¢ 11eABIM TTOKa3aTeAeM 1 e€ coricTBa. CTaHAAPTHAA 3AIIMCh YHCAA.

Aarebpandeckue BRIpAXKEHUA
KBaApaTHBIH TPEXYIAEH, PA3AOKEHHE KBAAPATHOTO TPEXUYACHA HA MHOMKHTEAH.

Aarebpandeckasd ApoOb. OCHOBHOE CBOHCTBO aAreOpamdeckoi aApodom. CaoxkeHHe, BBHYUTAHUE,
YMHOJKEHHE, ACACHIE aATeOpanYIecKux ApoOei. PanimonaAbHbIe BBIpaKEHNA U UX IIPEOOpPa3OBaHHE.

YpaBHeHUA 1 HEPABEHCTBA
KBaapartHoe ypasuenue, dopmyaa KOpHEH KBaApaTtHOro ypaBHeHus. Teopema Buera. Permenue
VPaBHEHMM, CBOAAIIMXCA K AHMHEHHBIM M KBaApaTHbIM. [Ipocreiimme ApOOHO-paOHAABHBIE
ypaBHEHU.

I'pacbuaeckas wHTEpPIIpETAIIUA YPABHEHHUH C ABYMA IIEPEMEHHBIMH H CHCTEM AMHEHHBIX
YPaBHEHHH C AByMA IlepeMeHHBIMH. [IprmMepsr pereHus cucreM HEAMHEWHBIX YPAaBHEHHUI C ABYMA
IIEpEMEHHBIMU.

Perrienre TeKCTOBBIX 33429 AAT€OPAMIECKIM CIIOCOOOM.

UncaoBele HepaBeHCTBA M HX CBOMcTBa. HepaBeHCTBO ¢ OAHOI  IIEpEMEHHOM.
PaBHOCHABHOCTD HepaBeHCTB. /\MHENHbBIE HEPABEHCTBA C OAHOM ItepeMeHHOH. CHCTeMBbl AMHEHHBIX
HEPABEHCTB C OAHOM IIEPEMEHHOMM.

DyHKIUN

[Monsarne dpyuxmuu. OOAACTD OIIPEACACHUA U MHOKECTBO 3HadeHHH pyHKunn. CrocoOsr

3aAaHnA (PYHKIINN.



I'pacdux dysxknmn. Yrenme cBoricts dyuxnmu 1o e€ rpadpuky. Ilpumepst rpadpuxos
pyHKIIUIA, OTPAIKAIOIIUX PEAABHBIE IIPOIIECCEHL.

@DyHKIINM, ONHCHIBAIOIIUE HPAMYIO U OOPATHYIO IPOHOPHHOHAABHBIC 3aBUCHMOCTH, HX
rpapukn. Pyukimm y = 57, y = 57, y = Vx, y=|x|. I'padpuaeckoe perenue ypaBHEHHH M CHCTEM
YPaBHEHUII.

9 KAACC

UucAa v BBIYHMCACHUA

ParmoHaAbHBIE 9YHCAQ, HPPALMOHAABHBIC YHCAA, KOHEYHBIC M OCCKOHECYHBIC ACCATHIHBIC
ApoOH. MHOKECTBO ACHCTBUTEABHBIX YHCEA, ACHCTBHTEABHBIC YNCAA KAK OCCKOHECYHBIE ACCATHIHbIC
ApoOH. B3amMHO OAHO3HAYHOE COOTBETCTBHE MEKAY MHOMKECTBOM ACHCTBUTEABHBIX YHCEA W
KOOPAMHATHON IPAMOI.

CpaBHeHHME AEHCTBUTEABHBIX YHCEA, apPHU@PMETHYECKHE ACHCTBHA C ACHCTBHTEABHBIMH
TUCAAMU.

Pazmepsl OOBEKTOB OKPY/KAFOIIIErO MUPA, AAUTEABHOCTD IIPOIIECCOB B OKPYHKAFOIIIEM MHPE.

[Ipubamxénnoe 3HAYEHHE BEAHMYHHBI, TOYHOCTb HIpHOAmKeHHA. OKpPYIACHHE UHCEA.
IIprkmaka 1 OIl€HKA PE3YABTATOB BHIYICACHHH.

YpaBHeHUA 1 HEPABEHCTBA

Awnnetiroe ypasaeHne. PerieHne ypaBHEHHUI, CBOAAIIUXCSA K AMHCHHBIM.

KsaaparHOe ypasHenme. PereHue ypaBHEHHH, CBOAAIINXCA K KBaAPaTHBIM. buksaaparnoe
ypasHenne. IIpumeprr perrenns ypaBHEHHIT TpeTbed M UYETBEPTON CTEIICHEH Pa3AOKEHHEM Ha
MHOYKHTEAH.

Permenne ApOOHO-PAIMOHAABHBIX YpaBHEHUI. Perrrenne TEeKCTOBBIX 33Aa9 AATEOPANYIECKUM
METOAOM.

VpaBuenne ¢ ABymsa mepemeHHBIMH u ero rpaduk. Perrenue cucreM ABYX AMHEHHBIX
YPaBHEHHH C AByMs ITepeMEHHEBIMU. Perrienne cucreM AByX YPaBHEHHUI, OAHO U3 KOTOPBIX AMHEWHOE,
a Apyroe — BTOpoi creneHn. I'padpuueckad MHTEpHpETAlNA CHUCTEMBI YPAaBHEHUNH C ABYMA
IIEpEMEHHBIMU.

Perrerne TEKCTOBBIX 32A29 AATEOPAMIECKUM CITOCOOOM.

YucAoBbIE HEPABEHCTBA U UX CBOMCTBA.

Perrerme AMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOI. PerreHme cmcreM AHMHEHHBIX
HEPABEHCTB C OAHON mnepemeHHOM. KBaaparneie Hepabencrtsa. I'pacpmueckas wmuTepuperarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMA IT€PEMEHHBIMH.

DyHKIIAN

Kpaaparmunas dynknnsa, e€ rpacdpuk u cBoricrBa. [lapaboasa, KOOPAHMHATEI BEpPIIIIHBI
ITapabOABL, OCh CHMMETPHH ITAPAOOABL.

I'pacbuxu pymkmit: y = kx, y = kx + b,y = k/x, y = x3,y = Vx, y = | x| m ux cBO¥CTBA.

UYncaoBbI€ IIOCAEAOBATEABHOCTHU U IIPOTPECCHU

ITonATHE YHMCAOBOHM ITOCAEAOBATEABHOCTH. 3aAaHHE ITOCACAOBATEABHOCTH PEKYPPEHTHOMN
dopmyaoii 1 POpMYAOIT #-ro YACHA.

Apudmerndaeckas u reomerpudeckas mporpeccun. Popmyast #-ro yaeHa apudmMeTHIECKOR 1
reOMETPUYECKOH IIPOIPECCHI, CyMMBI IIEPBBIX 77 YAECHOB.

M3o0paxenne YAEHOB apHU(PMETUYECKOH M I€OMETPUYECKOH IIPOIPECCHH TOYKAMHU HA

KOOPAHHATHOI ITAOCKOCTH. AMHEHHBIH U 9KCIIOHEHIINAABHBIN pOCT. CAOKHBIE IIPOIICHTEL



ITaanupyeMble pe3yAbTATBI OCBOCHHA IPOIPAMMBI y4eOHOro Kypca «AAre6pa» Ha ypOBHE
OCHOBHOTI'O 00I1€ro 00pa3oBaHuA

AWMYHOCTHBIE PE3yABTATHI

AVYHOCTHBIE  PE3YABTATBI OCBOCHHA  IIPOIPAMMBI  y4eOHOro  Kypca  «AAreOpa»
XaPaKTEePHU3YIOTCH:

1) narpuoTHYeCKOe BOCIIUTAHUE:

IIPOSIBACHUEM HHTEPECa K IIPOIIAOMY M HACTOAIIEMY POCCHUCKON MATEMATHKH, IIEHHOCTHBIM
OTHOIIICHUEM K AOCTH/KEHHAM POCCHICKUX MATEMATHKOB M POCCHICKON MATEMATHIECKOI IITKOABI, K
HCIIOAB30BAHUIO 3TUX AOCTIKEHUN B ADYTHX HayKaX U IIPHKAAAHBIX cdepax;

2) rpa’>kAQHCKOE U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBIIIOAHCHHIO OOA3AHHOCTEH TPAKAAHIHA U PEAAHSAIIIN €TI0 IIPAB, IIPEACTABACHUEM
O MATEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUA PA3AHUYHBIX CTPYKTYP, ABACHHMH, IIPOLICAYP
IPa’KAQAHCKOTO O0IIecTBa (HAIIPUMEpP, BBIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYKACHHIO STHYECKHIX
IIPOOAEM, CBA3AHHBIX C HPAKTHYECKUM IIPHUMEHEHUEM AOCTHKEHHUN HAYKH, OCO3HAHUEM BAKHOCTH
MOPAABHO-3TUYECKUX IIPUHITUIIOB B ACATEABHOCTH YIEHOIO;

3) TpyAOBOE BOCIITAHUE:

VCTAHOBKOM Ha AaKTUBHOE V9YaCTHE B PEIICHHHM IIPAKTUYECKAX 3aAa9  MATEMATHIECKOM
HAIIPABAEHHOCTH, OCO3HAHHEM BAKHOCTH MAaTEMATHYECKOTO OOpPa3OBaHUA Ha IIPOTAKEHUH BCEH
KU3HH AAfl YCHEITHOH IPO(ECCHOHAABHON AEATEABHOCTH H Pa3BHUTHEM HEOOXOAMMBIX YMEHHII,
OCO3HAHHBIM BEIOOPOM H IIOCTPOEHHEM HHAUBHUAYAABHOM TPACKTOPUU OOPA30BAHUA U KU3HEHHBIX
ITAQHOB C YY4€TOM AHYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTEI;

4) sacreTnueckoe BOCIIUTAHHUE:

CIOCOOHOCTBIO K SMOIIMOHAABHOMY U 3CTETHYECKOMY BOCHPHATHIO MATEMATHYECKHX OOBEKTOB,
33Aa4, PEILICHUMH, PACCYKACHHUE, YMEHHIO BUACTD MATEMATHYECKHE 3aKOHOMEPHOCTH B MCKYCCTBE;

5) meHHOCTH HAYYHOIO MO3HAHUA:

OpPHEHTAIINEH B ACATCABHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEACTABACHHH OO OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHUA YEAOBEKA, IIPUPOABI I OOIIECTBA, IOHIMAHUEM MATEMATHIECKOIN HAYKU
Kak cdepel YEAOBEUYECKOM ACATEABHOCTH, 9TAallOB €€ Pa3BUTHUA H 3HAYUMOCTH AAA Pa3BUTHA
LIUBUAHU3AINN, OBAAACHHEM A3BIKOM MATEMATHKA M MAaTEMATHYECKOH KYABTYPOH KaK CPEACTBOM
ITIO3HAHUA MUPA, OBAAACHHEM IIPOCTEHIIIMMHI HABBIKAMH HCCACAOBATEABCKON ACATEABHOCTH;

6) pusumueckoe BocnuTaHuE, GPOPMUPOBAHNE KyABTYPBI 3A0POBb:A 1 SMOIITHOHAABHOIO

GAaromoAyumns:
TOTOBHOCTBIO IIPUMEHATh MATEMATHYCCKUE 3HAHUA B HHTEPECAX CBOCTO 3AOPOBBS, BEACHHSA
3A0pPOBOTO 00pasa KH3HU (3AOPOBOE IIMTAHHE, COAAAHCHPOBAHHBIN PEKUM 3aHATHH H OTABIXA,
peryaapHad (pu3HYecKas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKA PePAECKCHH, IIPU3HAHUEM
CBOETO ITpaBa Ha OINMOKY U TAKOTO K€ IIPaBa APYrOIo YEAOBEKA;

7) 9KOAOTHYECKOE BOCIIUTAHHE:

OpHEHTAIINEH Ha IIPUMEHEHIE MATEMATUYCCKUX 3HAHUH AAfA PEIIIEHUA 3aAa9 B OOAACTH COXPAHHOCTH
OKPY/KAIOIIEH CPEABI, IIAAHUPOBAHUA IIOCTYIIKOB M OIICHKA WX BO3MOKHBIX ITOCACACTBHE AAf
OKPY/KAIOIIIEH CPEABI, OCO3HAHHUEM T'AOOAABHOIO XapaKTepa SKOAOTHYECKUX IIPOOAEM H IIyTeH HX
pereHus;

8) apanTanuA K N3MEHAIOIIUMCSA YCAOBHAM COLIMAABHOM U IIPUPOAHOM CPEABI:
TOTOBHOCTBIO K ACHCTBHAM B YCAOBHAX HEOIPEACAEHHOCTH, IIOBBIIICHUIO YPOBHA CBOEH
KOMITETEHTHOCTH 9€Pe3 IPAKTHICCKYIO ACATEABHOCTD, B TOM YHCAE YMEHHUE YIUTHCH Y APYTHX ATOACH,
IIPHOOPETATh B COBMECTHON ACATEABHOCTU HOBBIC 3HAHIA, HABBIKH H KOMIICTEHITHH U3 OIIBITA APYTHX;
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HEOOXOAUMOCTBIO B (POPMUPOBAHUHI HOBBIX 3HAHUM, B TOM YHUCAE (POPMYAUPOBATH UACH, IIOHATHA,
IUIIOTE3bI 00 OOBEKTAX M ABACHUAX, B TOM YHCAEC PAHEE HEU3BECTHBIX, OCO3HABATH ACDHIIITEL
COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIAAHUPOBATh CBOE PA3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYAIIHMIO KAaK
BBI3OB, TPEOVIOIIUI KOHTPMEP, KOPPEKTUPOBATH IIPUHHMACMBIC pEIICHHA U  ACHCTBHA,
dOpPMyAHPOBATE U OLIEHUBATH PUCKU U IIOCACACTBUA, (DOPMUPOBATH OIIBIT.

MeTanpeAMeTHBIE PE3yABTATHI

ITosnaBareApHBIE YHUBEPCAABHBIE yUeOHBIE ACHCTBUA
Ba3oBsie Aormueckue AeHCTBUA:

e BBUBAATD U XAPAKTEPHU30BATH CYIIECTBCHHBIC IIPU3HAKH MATEMATHYCCKUX OOBEKTOB,
IIOHATHH, OTHOIIEHUH MEKAY IIOHATHAMH, (DOPMYAHPOBATH OIPEACACHHUA ITOHATHIH,
YCTAHABANBATD CYIIECTBEHHBIH IIPU3HAK KAACCH(DHUKAIINH, OCHOBAHHA AAA OOOOIIEHUA U
CPaBHEHUSA, KPUTEPUU IIPOBOAUMOTO aHAAN32;

e BOCHPHHHNMATH, (POPMYAHPOBATH U IIPEOOPA3OBEIBATH CY/KACHHSA: YTBEPAHTCABHBIC I
OTPHUIIATEABHBIE, CAMHUYHEIE, YACTHBIE U obrmme, YCAOBHEIE;

* BBIBAATH MATEMATUYECCKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IIPOTHBOpedHs B Daxrax,
AAQHHBIX, HAOAIOACHMAX M YIBEPIKACHHAX, IIPEAAATATH KPHTECPHH AASl  BBIABACHUSA
3aKOHOMEPHOCTEI U IPOTUBOPEYNLI;

® ACAATH BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOIUKH, ACAYKTHBHBIX H HHAYKTHBHBIX
YMO3AKAIOYCHHH, YMO3AKAIOUCHUI 110 AHAAOTHH;

e pasbHpaTh AOKA3aTEABCTBA MATCMATHYCCKUX YTBEPKACHHH (IpAMbBIE M OT IIPOTHUBHOIO),
IIPOBOAUTH ~CAMOCTOATEABHO HECAOKHBIE ~AOKA3aTEABCTBA MATEMATHYECKUX (PAKTOB,
BBICTPAUBATh APIYMEHTAIIHIO, IIPUBOAHUTE IIPUMEPH M KOHTPIPHUMEPEl, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUA;

e  BEIOMPATH CIIOCOO perreHus yueOHOI 3aAa4H (CPaBHHBATH HECKOABKO BAPUAHTOB PEITICHUS,
BBIOHPATH HAHOOAEE ITOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPHUEB).

ba3oBrle nccaepoBaTeAbCKUE ACMCTBUA:

*  HCIIOAB30BATH BOIPOCHI KAK HMCCACAOBATCABCKAN HHCTPYMEHT IIO3HAHUSA, (DOPMYAHPOBATH
BOIPOCHI, (PUKCHPYIOIIHE IIPOTUBOPEYHE, IPOOAEMY, CAMOCTOATEABHO YCTAHABAUBATH
HCKOMOE U AQHHOE, (POPMHUPOBATH TUITOTE3Y, APIYMEHTHPOBATH CBOIO ITO3UIINIO, MHCHIC;

* IPOBOAHUTH IIO CAMOCTOSTEABHO COCTABACHHOMY IIAQHY HECAOMKHBIH 9KCIIEPHMEHT,
HEOOABIIIOE HCCACAOBAHUE IIO YCTAHOBACHHUIO OCOOEHHOCTEH MATEMATHYCCKOTO OOBEKTA,
3aBHCHUMOCTEH OOBEKTOB MEKAY COOOIT;

®  CaMOCTOATEABHO (POPMYAHPOBATH OOOOIIEHHA M BBIBOABI IIO PE3YABTATAM IIPOBEAEHHOTO
HAaOAFOACHHSA, WCCAEGAOBAHUSA, OIICHUBATH AOCTOBEPHOCTH IIOAYYEHHBIX PE3YABTATOB,
BHIBOAOB 1 ODOOIIIEHAL;

e I[IPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE IIPOIIECCA, A TAK/KE BBIABUTATD IIPEATIOAOKECHIA O €TO
PasBHTUN B HOBBIX YCAOBHAX.

Pabora c uadgopmanueii:

*  BBIUABAATH HEAOCTATOYHOCTb U HU3OBITOYHOCT MH(MOPMAIINN, AAHHBIX, HEOOXOAUMBIX AAf
peleHns 3aAA9M;

e BHIOHpATH, AHAAUSHPOBATH, CHCTEMATH3HPOBATH M HHTEPIPETUPOBATH HHEAOPMAIIIIO
PA3AHYHBIX BHAOB B (DOPM IIPEACTABACHUS;

e BoIOHpaTh HOPMY IHPEACTABACHHUA MHAOPMAIIUN U HAAIOCTPHPOBATH PEIIIACMBIC 3aAAYUN

CXEMaMH, AHATPAMMAMU, HHON IPadpHKON M MX KOMOMHAIIUAMY;



OIICHHUBATDH HaAé)KHOCTb I/IHq)OpMaLII/II/I I10 KpI/ITCpI/IHM, HpCAAO)KCHHI)IM YIUTCACM HAU

C(i)OpMyAI/Ip OBaHHBIM CaMOCTOATEABHO.

KomMmyHMKaTUBHBIE YHUBEPCAABHBIE ydeOHBIE ACHCTBHA:

BOCHPHHUMAT U (DOPMYAHPOBATH CYKACHHA B COOTBETCTBUH C YCAOBHAMH U IICAAME
OOIIIeHu, ACHO, TOYHO, IPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHUA B YCTHBIX M IIMCbMCHHBIX
TEKCTaX, AABATh IIOSICHEHUA IIO XOAY PEIICHHA 3aAA9H, KOMMEHTHPOBATH ITOAYYCHHBIN
pe3yAbTaT;

B XOA€ OOCY/KACHHA 3aAABATH BOIIPOCHI IIO CYIIECTBY OOCY/KAAEMOM TEMBI, IIPOOAEMBI,
peIIIaeMo 3aAa49n, BEICKA3BIBATD HACH, HAIIEACHHBIEC HA IIOUCK PEIICHUA, COIIOCTABAATD CBOK
CYIKACHUSA C CYIKACHHAMU APYTUX YIACTHHKOB AHAAOTA, OOHAPYKHUBATH PA3AHYHE U CXOACTBO
IIO3UIINH, B KOPPEKTHOH (hopme (POPMYAHPOBATH PA3HOTAACHSA, CBOU BO3PAKCHIUS;
IIPEACTABAATh PE3YABTATHI PEINCHUA 3aAAYM, O9KCIIEPHUMEHTA, HCCACAOBAHMA, IIPOCKTA,
CAMOCTOSITEABHO BBIOMPATh (POPMAT BBICTYIIACHUA C VIETOM 32A29 IIPE3CHTALMH U
OCODEHHOCTEH ayAUTOPHUI;

IIOHUMATDh U HCIOAB30BATH IIPEHMYIIECTBA KOMAHAHOH M HMHAHUBHAYAABHOW PaOOTHI IIpH
pEIleHUH YICOHBIX MATEMATHICCKUX 3aA2Y;

IIPUHUMATD I[EAD COBMECTHOH AEATEABHOCTH, ITAAHHPOBATH OPraHHU3AIINIO COBMECTHOM
PpabOTHI, PACIPEACAATH BHABI PabOT, AOIOBAPUBATHCHA, OOCYKAATH IIPOLECC M PE3YABTAT
pabOTEL, 0O0OIATH MHEHHIA HECKOABKIX AFOACH;

y9IaCTBOBATh B IPYHIIOBEIX (pOpMax padOTHl (OOCYHKACHHA, OOMEH MHEHUAMU, MO3TOBBEIC
INTYPMEL X APYTHE), BBIIOAHATH CBOIO YaCTh PAOOTEI I KOOPAMHHUPOBATH CBOU ACHCTBHA C
APYTHMH YAE€HAMU KOMAHABI, OIICHHBATH KAa4€CTBO CBOErO BKAaAd B OOINMI ITPOAYKT IIO

KpI/ITCpI/IHM, C(pOpMYAI/IpOBaHHbIM Y9aCTHUKaAMM BSZIHMOACfICTBHH.

PeryasTuBHEBIE yHUBEPCAABHBIE YUeOHBIE ACTICTBHA

CamoopraHusanms:

CaMOCTOATEABHO COCTABAATH ITAAH, AAT! OpI/ITM pCI_HCHI/IH 3aAa9N (I/IAI/I Ccro ‘IaCTI)), BbI6I/Ip21TI>
crrocoo pemeHusas  C y‘IéTOM NMCIOIIIUXCA PECypCoOB H COOCTBEHHBIX BO3MO>KHOCT€I?I,

APIryMEHTHPOBATH U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI € y9€TOM HOBOW MH(OPMALINHL.

CaMOKOHTpOAI), SMOLII/IOHaABHbIﬁ HHTCAACKT:

BAGACTH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOAfA IIPOIIECCA U PE3YAbTATA PEIICHHA
MATEMATHICCKOMN 3aAAYM;

IIPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHHHU 32Aa9H, BHOCHTD
KOPPEKTHBBI B ACATEABHOCTb HA OCHOBE HOBBIX OOCTOATEABCTB, HAHAEHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEL;

OLIEHMBATL COOTBETCTBHE PE3YABTATA ACATEABHOCTH ITOCTABACHHOM IIEAHM U YCAOBHAM,
OOBACHATD IPUYUHBI AOCTIKEHHUA HAM HEAOCTHKCHHSA IIEAH, HAXOAHUTBH OIIHOKY, AABATh

OIIEHKY IIPHOOPETEHHOMY OIIBITY.

ITpeameTHBIE PE3YABTATHI

K konmy oOyuenus B 7 KAACCe OOYJIAFOITUIICA ITOAYIHT CACAYIOIIHE ITPEAMETHBIC

PE3YADPTATHIL

Yucaa 1 BBIUUCACHUA

BemoansTe, coderas yCTHBIE W ITHCBMEHHEIC IIPHEMEBI, apHUPMETHIECKHE ACHCTBHA C

PAamMOHAABHBIMHA YHCAAMI.



HaxoAuTs 3HaYEHHSA UHCAOBBIX BBIPAXKCHUI, IPHUMEHATH PasHOOOpPA3HBIE CIIOCOOBI U
IIPUEMBL BEIMUCACHHUA 3HAYCHNUI APOOHBIX BBIPAKCHIN, COACP/KAIIIX OOBIKHOBEHHBIE U ACCATUIHBIC
ApOOH.

[Tepexoante OT OAHON (DOPMBI 3AIIUCH YUCEA K APYIOH (IIpeOOpPasOBHIBATH ACCATHIHYIO
ApPOOBb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYIHYIO, B YACTHOCTU B OECKOHEYIHYIO ACCATHIHYIO
ApPOOB).

CpaBHUBATD U YHOPAAOYHBATH PAITMOHAABHBIC YHCAA.

OKpyrAATh 9HCAAQ.

BBITOAHATE IPUKHUAKY M OIIEHKY PE3yABTATA BBIYHCACHHM, OIICHKY 3HAYCHHII YHCAOBBIX
BBIPAKEHHH. BBIITOAHATH AGHCTBHA CO CTEIIEHAMH C HATYPAABHBIMH ITOKA3aTEASAMH.

[IprMeHATH IPU3HAKU ACAUMOCTH, PA3AOKEHIE HA MHOKUTEAN HATYPAABHBIX UHCEA.

Permrate  mpakTHKO-OPUEHTHPOBAHHBIE 3aAAYH, CBA3aHHBIC C OTHOIIEHHEM BEANYHH,
IIPOIIOPIIHOHAABHOCTBIO BEAUYHH, IIPOIEHTAMHI, HHTEPIIPETUPOBATD PE3YABTATHI PEIICHUA 3aAAY C
YVIETOM OIpaHUYEHHH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPHUBAEMBIX OOBEKTOB.

AjreOpanyeckue BBIpa>KEeHUA

Hcrroap3oBath aATeOpamyecKyro TEPMHUHOAOTHIO U CHMBOAHMKY, IIPUMEHATH €€ B IIpoIiecce
OCBOEHUSA yI€OHOTO MaTEPHAAA.

HaXOAI/ITb 3HaAYCHUA 6yKBCHHbIX Bpra)KCHI/II‘/‘I HPI/I 3aAAHHBIX 3HAYCHUAX HCPCMCHHBIX.

BemoanaTs 11peoOpa3soBaHus IIEAOrO BEIPAKEHUSA B MHOIOYACH IIPUBEACHHEM ITOAOOHBIX
CAQraeMBIX, PACKPBITHEM CKOOOK.

BIDIHOAHHTI) yMHO}KCHI/IC OAHOYACHA Ha MHOIOYACH W MHOIOYACHA Ha MHOIOYACH,
IIPUMEHATH POPMYABI KBaAPATa CYMMBI H KBAAPATa PA3HOCTH.

OcyIIecTBAATD PA3AOKEHNE MHOIOYAECHOB HA MHOKUTEAH C IIOMOIIIBEO BEIHECEHUS 32 CKOOKI
O6LT_[€I‘O MHOXHUTCAA, prHHI/IpOBKI/I CAAracMbIX, HPHMCHCHHH Ct)OpMyA COKpaH_IéHHOFO yMHO)KCHI/IH.

[IpumenaTs IPeOOPA3OBAHUST MHOIOYACHOB AAA PEITICHUA PA3ANYHBIX 3aA2Y U3 MATEMATUKH,
CMEKHBIX IIPEAMETOB, U3 PEAABHON ITPAKTHK.

Mcrroap3oBaTh CBOWMCTBA CTEIICHEH C HATYPAABHBIMHU ITOKAa3aTEAAMH AAfl IIPEOOPa3OBaHUA
BBIPAKEHIH.

YpaBHeHU:A 1 HEPABEHCTBA

Pemrate AmmeiiHBIE ypaBHEHHSA C OAHOM IEPEMEHHOMN, IPHUMEHAA ITPaBHAA IIEPEXOAA OT
HCXOAHOTO YPaBHEHUA K PABHOCUABHOMY eMy. [ IpoBepATh, ABAACTCA AU YUUCAO KOPHEM YPABHEHH.

[TpumenaTs rpadudecKre METOABI IIPH PEIIEHUN AMHEHHBIX YPABHEHUH I UX CHCTEM.

[ToAGupaTh IpHUMEPHI TP YHCEA, ABAAFOIIUXCA PEIIEHHEM AMHEHHOIO YPAaBHEHHUSA C AByMSA
HCPCMCHHI)IMI/I.

Crpoutp B KOOPAMHATHOH IIAOCKOCTH IPadHK AHHEHHOIO VpPaBHEHHA C  AByMA
IIEPEMEHHBIME, ITOAB3YACH TPAPUKOM, IPUBOAUTD IIPUMEPHI PEIICHUA YPABHEHUA.

PCH_IB.TI) CHUCTEMBI AByX AI/IHCI‘/‘IHBIX ypaBHCHI/II}'I C AByMH HepeMeHHbIMI/I, B TOM YHMCAC
rpadugIecKu.

CocTaBAATh M peIIaTh AMHEHHOE YpaBHEHHE HAM CHCTEMY AHHEHHBIX YpPaBHEHHI IIO
YCAOBHIO 3aAQY9H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aAAYH ITOAYYEHHBIN PE3YABTAT.

DyHKIUN

M300pamxaTs Ha KOOPAMHATHOII IIPAMOI TOYKM, COOTBETCTBYIOIIIUE 3aAAHHBIM KOOPAHHATAM,
AYYH, OTPE3KH, HHTEPBAABL, 3AIIUCHIBATD YHCAOBBIC IIPOMEKYTKH HA AAT€OPANIECKOM A3BIKE.

OTmeuaTh B KOOPAMHATHOI IIAOCKOCTH TOYKH IIO 3aAAHHBIM KOOPAMHATAM, CTPOHTDH

rpacduku AnHerHbX yHKknui. Crpours rpadux dyHKINT y = |X|.



OnucpBaTh C IIOMOIIIBIO (DYHKITUIT H3BECTHBIE 3aBUCUMOCTH MEKAY BEAUYHMHAMU: CKOPOCTD,
BpeM#, pACCTOAHUE, IICHA, KOAUYECTBO, CTOUMOCTD, IIPOU3BOAUTEABHOCTD, BpeMsA, OOBEM PaOOTEL

HaxoanTs 3Ha9eHHE (PYHKITUH 110 3HAYCHUIO €€ apryMeHTA.

[Nornmate rpacpudgeckuii crrocod IPEACTABACHUA M aHAAM32 MHQOPMAIIUH, H3BACKATH U
HHTEPIPETUPOBATH HH(POPMAIIHIO U3 IPA(PUKOB PEAABHBIX IIPOIIECCOB U 3aBUCHMOCTEH.

K xommy oOydenus B 8 Kaacce OOYYAIOIIUNCA IIOAYIHT CACAYIOIIHE IIPEAMETHEIC
PE3YABTATHI:

Yucaa u BBIYUCACHUA

HMcroap3oBath HaYaAbHBIE IIPEACTABAECHHSA O MHOKECTBE ACHCTBHTEABHBIX UHCEA AAf
CPaBHEHHsA, OKPYIACHHA M BBIYMCACHUI, H300paKaTh ACHCTBUTEABHBIE UHCAA TOYKAMH HA
KOOPAMHATHON IPAMOI.

[IprmvensaTs moHATHE APUEPMETHIECKOTO KBAAPATHOIO KOPHA, HAXOAUTH KBAAPATHBIC KOPHH,
HCIIOAB3YSl IIPH HEOOXOAHMOCTH KAABKYAATOP, BBIIOAHATE IIPEOOPA3OBAHUA  BBIPAKCHHH,
COAEPIKAIINX KBAAPATHBIE KOPHU, HCIIOAB3Yf CBOIICTBA KOPHEIL.

McroAp30BaTh 3amucy OOABINNX M MAaABIX YHCEA C ITOMOIIBIO ACCATHYHBIX APOOEH n
crenenert gucAa 10.

AsreOpanyeckue BBIpa>KEHUA

[lprmenATs TOHATHE CTEHCHH C IIEABIM IIOKa3aTEAEM, BBIIOAHATH IIPEOOPA3OBAHUA
BBIPAKEHHH, COAEPKAIITNIX CTEIIEHH C IIEABIM ITOKA3aTEAEM.

BeImoAHATE  TOKAECTBEHHBIE HPEOOPA3OBAHUA PAIMOHAABHBIX BEIPAKEHHII Ha OCHOBE
ITPaBUA ACHCTBHI HAA MHOIOYACHAMH U AAT€OPAMIECCKIMU APOOSAMU.

PackAaABIBATD KBAAPATHBIN TPEXYACH HA MHOKHTEAH.

[IpumenATs 1IPEOOPA3OBAHUA BBIPAKECHIH AASl PEIIEHUA PASAUYHBIX 3aAaY U3 MATEMAaTUKH,
CME/KHBIX IIPEAMETOB, U3 PEAABHON ITPAKTUKI.

YpaBHeHU:A 1 HEPABEHCTBA

Perrats AnHeliHbIE, KBAAPATHBIE YPABHEHHA M PAIIMOHAABHBIEC YPABHEHHSA, CBOAAIIIIECH K HHM,
CHUCTEMBI AByX ypaBHeHI/II‘/'I C ABYMH HCPCMCHHI)IMI/I.

ITpoBOAMTE ITPOCTEHIIIE MCCACAOBAHNA YPABHEHNN M CHCTEM YPAaBHEHHII, B TOM UHCAE C
IIPUMEHEHHEM IPaPUYECKUX IIPEACTABACHHH (YCTAHABAMBATH, HMEET AU YPABHEHHE HMAHU CHCTEMA
YVPaBHEHUH PEIICHHSA, ECAU UMEET, TO CKOABKO, U IIpOYEE).

[Tepexoants OT cAOBecHOI (DOPMYAHPOBKH 33aAaUM K €€ aATeOpPamYecKOd MOAEAH C
ITOMOIIIBEO COCTABAEHUSA YPABHEHHA HAM CHCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aAQ9H IIOAYYEHHBIH PE3YABTAT.

[TpumenaTs CBOMCTBA YHCAOBBIX HEPABEHCTB AAfl CPABHEHMUA, OLIEHKH, PEINATh AMHEIHBIC
HEPABEHCTBA C OAHOH IIEPEMEHHON U UX CHCTEMBI, AABATh IPAHIECKYIO HAAFOCTPAIIHIO MHOKECTBA
pEIIeHNI HePaBEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKIAN

[ToHuMATD B UCIIOAB30BATH (DYHKIIHOHAABHBIC IIOHATHA U A3BIK (TEPMHHBI, CUMBOAHYECKIIE
0003HAYCHIA), OIIPEACAATh 3HAYCHNE (DYHKIIHH IIO 3HAYECHHUIO aAPIYMEHTA, OIIPEACAATH CBOMCTBA
dyuxmu 1o e€ rpaduxy.

Crpoutp rpaduKy 5AEMEHTAPHBIX (DYHKIIHI BUAA:

y=k/x,y=x2,y=x3,y= |x]|,y= VX, OIHCHIBATE CBOMCTBA YHCAOBOIL dyukiuu o eé rpaduxy.

K xonmy oOydeHuaB 9 KAacce OOYYAOIIUICA IIOAYIHT CACAYVIOIIHE IIPEAMETHBIC
PE3YABTATHL:
10



DyHKIUN
PacniosnaBate pyHKINM M3ydeHHBIX BHAOB. [lOKa3bBaTh CXEMATHYECKH PACIOAOKEHHE Ha
KOOPAHHATHOIT ITAOCKOCTH IpapUKOB
o (bymkmmil BuAa: y = g;y =x4y=x5y=Vxy= Ixl;y = ax? + bx + ;y=kx; y =
kx + b B 3aBucumocT o1 3HAUEHMIT KO9(DDHUIMEHTOB; OIUCHBATH CBONCTBA (DYHKIIHI.
Crpoute M HM300paKaTh CXEMATHYECKH TIPAMUKN KBAAPATHYHBIX (DYHKIINN, OIIHCHIBATDH
CBOMCTBA KBAAPATHIHBIX (DYHKIIHH 11O UX rpadpHKaM.
PacriosnaBate KBaApaTHYHYIO (DYHKIIHIO IO (DOPMYAE, IIPUBOAUTD IPUMEPHI KBAAPATHIHBIX
dYHKIHH U3 PeaAbHON KU3HU, (PUSUKHU, TEOMETPHU.
ApudmeTnueckas U reOMETpHIECKAA IPOIPECCUN
PacniosnaBate apndMETHYECKYIO M TE€OMETPHUYECKYIO IIPOIPECCHH IIPH PA3HBIX CIIOCO0AX
3AAAHUIS.
BEIITOAHATD BBIYHCACHHA C HCHOAB30BaHHEM (POPMYA N-TO YAE€HA apU(MMETHYECKONH M
TEOMETPUIECKOM IIPOIPECCUI, CYMMEI IIEPBBIX N YACHOB.
M300paxaTs YAEHBI IIOCAEAOBATEABHOCTH TOYKAMHI HA KOOPAMHATHOH ITAOCKOCTH.
Perrrate 3aAaum, CBA3aHHBIE C YHCAOBBIMHU ITOCAEAOBATEABHOCTAMH, B TOM YHCAE 3aAAYH U3
PEaAbHOM KU3HH (C HCIIOAB3OBAHUEM KAABKYAATOPA, ITU(PPOBBIX TEXHOAOTHIA).
Cucremsbl ypaBHEHUH
[TonATre O pPalMOHAABHOM YPaBHEHHH C ABYMS IlepeMeHHBIMH. I'padpuk ypaBHEHHA C AByMA
IepeMeHHbIMU. PaccTosiHme MEKAy ABYMA TOYKAMU KOOPAMHATHOH ITAOCKOCTH. YpaBHEHHE
OKPYKHOCTH. Cucremsl YPaBHEHUI C ABYMA IIEPEMEHHDBIMHU. Fpa(bnqecmf/i U AHAAUTHYECKHUYT METOABI
permrenna cucreM ypasHeHHI. CHCTEMBI YpPaBHEHHME KaK MaTEMATHYECKHE MOAEAHM PEAABHBIX
CHTYaIIHH.
Pemenue HepaBeHCTB
Perrenne  kBaApaTtHBIX HepaBeHCTB. [loHATHE O PAaBHOCHABHBIX —IIPEOOPA3OBAHHAX
HepaBeHCTBA. PellleHme palHMOHAABHBIX HEPABEHCTB METOAOM uHTepBaAOB. (CucremMel u
COBOKYITHOCTH HEPAaBEHCTB C OAHOM IIEPEMEHHOII.
VpaBHeHNs U HEPABEHCTBA, COACP/KAIITUE IIEPEMEHHYIO TIOA 3HAKOM MOAYASL.
HepaseHcTBa 1 cCTEMBI HEPABEHCTB C ABYMA IT€PEMEHHBIMH.
UYncaoBble pyHKITAT
Omnpeaesenne uncroort dyuknnn. CrocoOsr 3apanuma dyaxnun. CBoictBa (PyHKIHM:
00AACTD OIpEACACHHA, OOAACTD 3HAYEHUI (DYHKIIUU, MOHOTOHHOCTD, HAUMEHBIIIEE 1 HANOOABIIICE

s3HaveHusA  (PYHKIHH,  BBIIYKAOCTb,  OrpaHHmYeHHOCTb. Hyam  dymHknmm,  npomexyrkn

smakonocroancrea. Uernsie n nedernsie ymximn. Pymxmmm y = x5,y = Vx, ux csoiicta u
rpacukn. ITocrpoenne rpadpukoB OyHKIINI, COACPKAIIIX IIEPEMEHHYIO TIOA 3HAKOM MOAYASL

ITporpeccun

[TonsaTme YHCAOBOM ITOCAEAOBATEABHOCTH, CITOCOOBI 3aAQHHA YHCAOBBIX
IIOCACAOBATEABHOCTEH. Apudmerndeckas mporpeccus, opmysa N-ro YAeHa apudMETHUECKON
IIPOrPECCUH, XAPAKTEPUCTHYIECKOE CBOMCTBO apH(MMETHYECKOH IIporpeccu, (opMyAa CYyMMEI
KOHEYHON apudMeTudeckon mporpeccun. l'eomerpudeckas mporpeccus, popmyaa N-ro 9IAeHa
TEOMETPUYECKON IIPOIPECCUH, XaPAKTEPUCTUYECKOE CBONMCTBO ICOMETPHYECKOH IIPOIpPECCHH,
dopmMyra CYyMMBI KOHEYHOM TIeoMeTpudeckoi mporpeccun. llomstne o cymme OecKOHEYHOIR

FCOMCTPI/I"ICCKOEI HpOFpCCCI/II/I. HPOFPCCCI/II/I u DAHKOBCKHE paC‘{CTbI.

TEMATHUUYECKOE ITAAHWUPOBAHHME
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7 KAACC

KoauuecrBo
Ne HaunmenoBanue pasaeAoB U TeMm 9aCoB BaexrponHeie (HuPPOBLIE)
n/m IPOrPaMMBbI Konrp. o0pasoBaTeAbHBIEC PECYPCHI
Bcero
paboTel
1. Yucaa 1 BBIYUCAeHUsA. PalliOHAABHBIE YUCAQ 32 1 Bubanorexa LIOK
https://m.edsoo.ru/7f415b90
2. Koopaunarer u rpacpuku. Oyaxnnn 25 1 E:Siﬂozzzg)gi 7£415590
3. AArebpamdecKre BEIPAKEHHA 26 1 E:Siﬂozzzg)gi 7£415b90
4. VpasHeHus 1 HepaBEHCTBA 12 1 E:Siﬂozizg)gi 7£415b90
5. ITosropenne u 06061eHIE 7 1 E:t??ﬂojjizg)?fu 7£415590
OBIIIEE KOAMYECTBO UYACOB IIO 102 5
ITPOTPAMME
8 KAACC
Koauuecrso
Ne HaunmeHoBaHUE pa3A€AOB U TEM 4aCcOB Baexrponusle (11ndpoBEIe)
n/m MPOrpaMMbI o0pa3oBaTeAbHBIE PECYPCHI
Bcero  Konrtp.
paborer
1 AArebpamdecKre BEIPAKEHHA. 15 1 bubanorexa [ITOK
AAreOpamdeckas APOOD https://m.edsoo.ru/7f417af8
2. Uncaa n sBerancAenns. KBaapaTHele KOpHI 15 Bubanorexa LLOK
https://m.edsoo.ru/7f417af8
3 Yucaa u BeraucAenus. Creresnp ¢ IeABIM 8 ! bubanorexa [IOK
OKA3ATEACM https://m.edsoo.ru/7f417af8
n VpaBuenus u HepaBeHcTBa. KBaapaTHEIE 13 1 butanorexa LIOK
ypasHeHns. KBaapaTHBIl TpexyuAeH https://m.edsoo.ru/7f417af8
5. Vpasuenus u HepaseHcTBa. CHcTEMBI 13 bubanorexa [LIOK
ypaBHEHNI . https://m.edsoo.ru/7f417af8
6. VYpasuenus u HepapeHcTBa. HepasencTsa 12 EEE;HOEEZiSi 7£417af8
7. @yukrmn. OCHOBHBIE TTOHATHA 5 Bubanorera LIOK
https://m.edsoo.ru/7f417af8
8. @yuxrnn. Yucaoseie DyHKIIHH 9 E:E;:HOYT;ZZ?)SE 741 Tafs
9. [Tosropenue u 060061EHIE 7 1 E:E;\:Hortzzg)gi 417 af8
OBIIIEE KOAMYECTBO UYACOB TIIO 102 5
ITPOTPAMME
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9 KAACC

KoangecrBo
Ne HammeHoBaHME Pa3sA€AOB U TEM 1aCoB BaexrponHeie (HuPPOBLIE)
I / I IIpOorpamMmsbl Bcero KOHTp. oﬁpasosaTeALHHe pecypcChl
paboTel
1 Yucaa u BeraucAeHud. \efcTBUTEALHBIE 9 buoaunorexka [IOK
qrcAa ) https://m.edsoo.ru/7f419d08
bubaumorerka [TOK
> Gymanm 6 https: m.edi_([)o.ru 76419d08
5 VpaBHEHHUA U HEPABEHCTBA. Y PABHEHUA C 14 1 bubaumorexa LIOK
OAHOI ITepEMEHHOM https://m.edsoo.ru/7f419d08
3. Vpasuenus u HepasercTBa. CrcremMs 14 1 bubaumorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
4. Vpasuenus u HepaBencsa. Hepasencrsa 16 1 E:S::HO;@.}::Z:C[)SE 7£419d08
6. YrcAOBBIE ITOCAEAOBATEABHOCTH 15 1 Bubanorexa HOK
https://m.edsoo.ru/7f419d08
- IToBropenue, 0OOOIIEHHE, CUCTEMATU3AIIHA 18 1 bubanorexa ITOK
3SHAHUIT https://m.edsoo.ru/7f419d08
OBIIIEE KOAMYECTBO UYACOB TIIO 102 6
ITPOTPAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHUSA OCHOBHOI1

OBPA3OBATEABHOI ITPOTPAMMBI

7 KAACC
Koa
IIposepsaemsble IpeAMeTHBIE PE3YABTATHEI OCBOCHUA OCHOBHOI 00pa30BaTeAbBHOM
pOBEpACMOro IIPOrpaMMbI OCHOBHOI'O 00111ero o0pa3oBaHuA
pe3yabTara
1 Yucaa ¥ BEIYHUCACHUSA
11 BeimroassTe, coderas yCTHbIE M IIHCbMEHHBIC IIPHEMBL, apU(METHUCCKHE ACHCTBHA C
) PALIMOHAABHBIMU YHCAAMI
HaxoAuTs 3HAYECHNA YICAOBBIX BEIPAKEHHUI, IIPUMEHATH PA3HOOOPA3HBIE CIIOCOOBI U IIPHEMBI
1.2 BBIYHCACHUA 3HAYECHUN APOOHBIX BBIPAKECHUM, COACPHKAIIUX OOBIKHOBEHHBIE U ACCATHYHDIC
ApoOu
ITepexoauTts OT OAHOM (DOPMBI 3AIIMCH HYUCEA K APYrOil (IIpeoOpPa3OBEIBATH ACCATHUHYIO
1.3 ApODOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B ACCATHYHYIO, B YACTHOCTH, B OCCKOHEYHYIO
ACCATHYHYIO APOOB)
1.4 CpaBHIBATH U JIOPAAOYHUBATH PAITHOHAABHBIC YHCA
1.5 OKpyTAATD UnCA2
16 BEITOAHATD IIPUKHAKY B OLIEHKY PE3YABTATA BBIYHCACHHUI, OLICHKY 3HAYCHHH YHCAOBBIX
' BBIPKCHHUH. BBITOAHATD ACHCTBUA CO CTEIIEHAMH C HATYPAABHBIMU IIOKA3ATEAAME
1.7 ITprveHATH TPU3HAKI ACAMMOCTH, PA3AOKEHUE HA MHOKUTEAN HATYPAABHBIX YHCEA
Perrats  mpakTHKO-OpHEHTHPOBAHHBIC 3aAaYM, CBA3AHHBIC C OTHOIICHHEM BEAWYHH,
1.8

HpOHOpHI/IOHaAI)HOCTbIO BCAWYMH, HpOHCHTaMI/I, I/IHTCpHpCTI/IpOBaTI) pe3yAI>T9.TbI pCH_ICHI/IF{

3aAa¥ C YIETOM OIPaHUYCHUI, CBA3AHHBIX CO CBOMCTBAMHE PACCMATPHBAEMBIX OOBEKTOB
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2 AAreOpanveckue BBIPAKCHUA
21 Hcrioap3oBaTh aAT€OPAHYECKYIO TEPMUHOAOTHIO U CHMBOAHKY, IIPUMCHATH ¢€ B IIpoIiecce
' OCBOCHUS yIeOHOIO MATEPHAA
2.2 HaxoAuTs 3HaueHUs OYKBEHHBIX BEIPAKECHUH IIPH 3aAAHHBIX 3HAYCHHAX IIEPEMEHHBIX
93 BeimoAHATE 1Ipe0OpasoBaHUA LIEAOTO BBIPAKEHHA B MHOTOYACH IIPHUBEACHHEM IIOAOOHBIX
' CAATAEMBIX, PACKPBITHEM CKOOOK
04 BEITOAHATS YMHOMXKEHHE OAHOYACHA HA MHOTOYACH M MHOIOYACHA HA MHOIOYACH,
' IPUMEHATH (POPMYABI KBAAPATA CYMMBI 1 KBAAPATA PASHOCTH
OcCyIIecTBAATD Pa3AOKEHIE MHOIOYACHOB Ha MHOMKUTEAH C IIOMOIIBIO BBIHECCHUSA 32 CKOOKI
2.5 ODIIIero MHOKHTEAS, TIPYIIINPOBKH CAAracMbIX, IPUMEHEHHUS (POPMYA COKPAIEHHOIO
YMHOKCHIIS
26 INprmvenAaTs IPEOOPA3OBAHNA MHOITOYACHOB AASl PEIICHISA PASAMYHBIX 3aAaY U3 MATCMATHKI,
' CMEKHBIX IIPEAMETOB, U3 PEAABHOMN ITPAKTHKI
97 McrioAp30BaTh CBOMCTBA CTEIEHEN C HATYPAABHBIMU IIOKA3ATEAAMHU AAf IIPEOOPA3OBAHUA
' BBIPAKCHHIT
3 VpaBHEHUA U HEPABEHCTBA
Perrate AnHeIiHBIE YPaBHEHHS C OAHOHM IIEPEMEHHOMN, IIPHUMEHSAA IIPABHAA IIEPEXOAA OT
3.1 HCXOAHOIO YPaBHEHHA K PaBHOCHABHOMY eMmy. [IpoBepArs, ABAAETCA AM HYHCAO KOPHEM
ypaBHEHNSA
3.2 [Tpumensars rpadpudeckre METOAB IPU PEIICHHH AMHENHBIX YPABHEHHH U UX CHCTEM
33 [ToADupaTh IpUMEPEL AP YHCEA, ABAAIOIINXCA PEIICHIEM AHHEHHOIO YPAaBHEHUS C ABYMSA
) ITEPEMEHHBIMU
34 Crpours B KOOPAMHATHOH IIAOCKOCTH IpapUK AHHEHHOIO VPaBHEHHA C  AByMsA
) IIEPEMEHHBIMHE; IIOAB3YACH IPAPUKOM, IIPUBOAUTD IIPUMEPHI PEIICHHUA YPABHEHUA
35 Perratp cucTeMBl ABYX AMHEHHBIX YPABHCHHI C ABYMS IIEPEMEHHBIMH, B TOM YHCAE
) rpadpuaeckn
36 CocCTaBAAITD U PEIIATh ANHEHHOE YPABHEHUE HAU CUCTEMY AHHEHHEIX YPABHEHHUI II0 YCAOBHIO
) 33A4YH, HHTEPIPETHPOBATD B COOTBETCTBUN C KOHTEKCTOM 33AAYH IIOAYIEHHBIH PE3YABTAT
4 Koopaurarsr 1 rpadpukn. Oyaxmmm
41 M300paxars Ha KOOPAMHATHOH IIPAMOM TOYKH, COOTBETCTBYIOLIIUE 3aAAAHHBIM KOOPANHATAM,
' AYYH, OTPE3KH, HHTEPBAABI, 3AIIICBIBATD YUCAOBBIE IIPOMEXKYTKHA Ha AAT€OPAIIECKOM A3BIKE
4.2 OT™MedaTh B KOOPAHHATHON ITAOCKOCTH TOYKH IO 3aAAHHBIM KOOPAUHATAM
43 Crpours rpacuku anHerssx dyskiui. Crpours rpacduk dyHKINT Y = |x|
OmnuceBaTh ¢ IOMOIIBIO (DYHKIIHMN M3BECTHBIE 3aBHCUMOCTH MEXHKAY BEAHYHHAMI: CKOPOCTb,
4.4 BpeMs, PACCTOAHHUE, LIEHY, KOAUYIECTBO, CTOMMOCTD, IPOH3BOAUTEABHOCTD, BPEMf, OOBEM
padoTHI
4.5 Haxoawts 3Ha4YeHME PYHKIINN IO 3HAYECHUIO e€ apIyMEHTA
46 [Torumars rpadudecknii czocoO MPEACTABACHHA M aHAAN3Aa HH(OPMALIHH, U3BACKATD U
' HMHTEPIPETHPOBATh NH(MOPMAIHIO U3 IPAUKOB PEAABHBIX IIPOLIECCOB H 3aBHCUMOCTEH
8 KAACC
Koa
ITpoBepsaembIe MpEeAMETHBIE PE3YABTATHI OCBOEHIA OCHOBHOI 00pa30BaTEABHOM
pOBEpACMOTo HpPOrpaMMbI OCHOBHOTO O0IIIEro oopa3oBaHuA
pe3yAbTaTa
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YrcAa 1 BBIMUCAEHUSA

HcrioAp3oBath HavaAbHBIC IIPCACTABACHHUA O MHOKECTBC ACﬁCTBHTCAbeIX YHNCCA AAA

1.1 CPaBHCHHSA, OKPYIACHHA U BBIMHUCACHUN, N300PaKATh ACHCTBHTCABHBIC YNCAA TOYKAMH HA
KOOPAMHATHOM IIPAMOIT
[Nprumvensrs moHATHE APUEPMETHICCKOIO KBAAPATHOIO KOPHSA, HAXOAUTD KBAAPATHBIC KOPHH,
1.2 HCIIOAB3YA IIPH HEOOXOAHUMOCTH KAaABKYASATOP, BBIIIOAHATH IIPEOOPAa3OBAHUA BBIPAKCHHI,
COAEPKAIIUX KBAAPATHBIC KOPHI, HCIIOAB3YS CBOMCTBA KOPHEIH
13 McrioAp3oBaTh 3aIIucH OOABIINX M MAABIX YHCEA C IIOMOIIBIO ACCATHYHBIX APOOEH U
' crernener grcaa 10
2 AArebpandecKre BEIPAKEHHSA
21 INprmveHATs HOHATHE CTEHEHH C IIEABIM IIOKA32TCACM, BBIIOAHATH IIPEOOPA3OBAHIA
' BBIPAKCHHIH, COACPIKAIINX CTEIICHN C LIEABIM ITOKA3ATEAEM
2 BEITOAHATE  TOKACCTBEHHBIC ITPEOOPA3OBAHHA PAMOHAABHBIX BBIPAKCHHI HA OCHOBE
' LIPaBUA ACHCTBHI HAA MHOTOYACHAMH H AAT€OPAMYECKUME APOOAMI
2.3 PackAaABBATE KBAAPATHEIN TPEXYAEH HA MHOKHTEAN
04 ITpumeHATs 1IPEOOPAZOBAHUA BEIPAKEHHH AAA PEIICHUA PASAHYHBIX 33A29 U3 MATEMATHKH,
' CMEKHBIX IIPEAMETOB, U3 PEAABHOM IIPAKTUKI
3 VpaBHEHUA U HEPABEHCTBA
11 Perrate AmHelHBIC, KBAAPATHBIC YPABHEHUSA U PALHOHAABHBIC YPABHEHHSA, CBOAALIHECH K
' HIUM, CHCTEMBI ABYX YPABHEHUI C ABYMA IIEPEMEHHBIMH
ITpoBoAnTh IpOCTENIIIE HCCACAOBAHMSA YPABHEHUIN M CHCTEM YPABHEHHH, B TOM YHCAE C
3.2 IIPUMEHEHHEM I'PapUIECKHX IPEACTABACHUN (YCTAHABAUBATH, UMEET AU YPABHEHHUE HAHU
CHCTeMa YPABHEHHUI PEIIIEHNUsA, ECAH IMECT, TO CKOABKO, U IIPOYce)
ITepexoauts OT cAOBeCHON (DOPMYAHPOBKH 3aAa9M K €€ aAreOpamdecKOd MOAGAH C
33 IIOMOIIBIO COCTABACHHA VPABHEHHA HAM CHCTEMBI YPAaBHCHHH, HHTEPIIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aAaYH ITOAYICHHBIH PE3yABTAT
ITpumeHATD CBOMCTBA YHCAOBBIX HEPABEHCTB AAf CPABHEHUSA, OLICHKH, PEIIATh ANHCHHbIC
34 HEPABEHCTBA C OAHOM IIEPEMEHHOM M HX CHCTEMBI, AdBATh IPAMUIECKYIO HAAIOCTPALHIO
MHOKECTBA PEIIEHHI HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 Oymkimnm
ITorumaTs 1 UCIIOAB30BATH (DYHKIIMOHAABHBIE IIOHATHSA U A3BIK (TEPMUHBL, CHMBOANYCCKIE
4.1 0003HAYEHNA), OIPEACAATh 3HAUCHHE (DYHKIUH I10 3HAYCHHUIO APIYMEHTA, OIIPEACAATDH
cBoricTBa pyHKIHH 11O e€ rpadpuky
Crponts rpacpI/IKI/I 9AEMEHTAPHBIX (pyHKL[Hf/'I BUAA: Y = k , Y= xz, y = x3, y = |x|,
4.2 x
OIIHCBHIBATH CBOMCTBA YUCAOBOH (DYHKIMU 110 €€ rpaduKy
9 KAACC
Koa
IIpoBepsaembie mpeAMETHBIEC PE3YABTATHEI OCBOEHIA OCHOBHOM 00pa30BaTeABHOM
HpoBepAeMOro MPOrpaMMbI OCHOBHOI'O 0011tero oopasopaHusa
pe3yAbTara
1 Yucaa 1 BEIMHCACHUSA
1.1 CpaBHHBATD U YIIOPAAOYUBATH PALIHOHAABHBIC U HPPALIMOHAABHEIE YHCAL
12 BemroansTs apudmermaeckie ACHCTBUA C PAIMOHAABHBIMH YHCAAMH, COYETAS YCTHBIC H

IIMCbMCHHEBIC HpI/IéMI)I, BBIIIOAHATDH BEIYMCACHUA C I/IppaL[I/IOHaAI)HI)IMI/I Y CAAMH
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HaXOAI/ITb 3HAYCHHS CTEIICHEH C IICABIMH ITOKA3ATCAAMU U KOpHCﬁ, BBIYMHUCAATH 3HAYCHUA

L3 YHCAOBBIX BBIPA/KCHII
14 OKpyTAATb ACCTBUTEABHBIE YHCAQ, BBITOAHATH IPUKUAKY PE3YABTATA BEIMUCACHHH, OIIEHKY
' YHCAOBBIX BBIPA/KCHIN
2 VpaBHeHHA 1 HEPABCHCTBA
21 Perrars AumHerHBIE 1T KBAAPATHBIC YPABHCHUSA, YPABHCHESA, CBOAAIIHECA K HEM, IPOCTEHIIIIE
) APOGHO-PAIIMOHAABHBIE YPABHEHHSA
22 Permrars crmcremer AByX AMHEHHBIX YPAaBHEHHH C ABYyMS IIEPEMCHHBIMU H CHCTEMBI ABYX
) YPaBHEHHUI, B KOTOPHIX OAHO YpaBHEHHE He ABAACTCA AMHEHHDBIM
23 Perrrats TEKCTOBBIE 3aAAYH AATEOPANIECKIM CIIOCOOOM C ITOMOIIBEO COCTABACHHS YPABHEHUS
' A CHCTEMBI ABYX YPABHCHIH C ABYMSA IIEPEMCHHBIMU
ITpoBoAnTE IIpOCTENINIE HCCACAOBAHHSA YPABHEHHUI U CHCTEM YPAaBHEHUM, B TOM UHCAE C
2.4 IIPUMEHECHHEM IPaPUYUCCKUX IIPEACTABACHUN (HAIIPHUMEP, VCTAHABAHBATH, HMCECT AH
ypaBHEHHE HAU CHCTEMA YPABHEHUH PEITICHHSA, CCAH HMECT, TO CKOABKO)
95 Perare  AmHelHBIE HEPAaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, H300PaKaTh PEIICHUE
' HEPABEHCTB Ha YUCAOBOH IPAMOM, 3aITUCHIBATH PEIIICHIE C IIOMOIIBIO CHMBOAOB
Perrats crcreMel AMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKAIOYAFOIIHE KBAAPATHOE
2.6 HEPABEHCTBO, M300paKaTh PEIIECHUE CHCTEMBI HEPABEHCTB HA YHCAOBOH IIPAMOH,
3AIIMCHIBATD PEIIIEHUE C IIOMOIIBIO CHMBOAOB
2.7 VcrroAp3oBaTh HEPaBEHCTBA IIPU PEIICHUN PA3AIMYHBIX 33A29
3 QysKn
PacriosnaBars PyHKIIHMHE M3y9EeHHBIX BUAOB. 110KA3BIBATD CXEMATHYECKH PACIIOAOKEHHE HA
31 KOOPAHUHATHOH ITAOCKOCTH IpadpuKOB (DYHKIUI BHAA: Y = % ,y=kx,y=kx+b,y=
' ax?+ bx +c, B 3aBHCHMOCTH OT 3HAYCHMI K09(P(OHUIIUEHTOB, OIHMCHBATL CBOMCTBA
yHKIII
12 ITokaspiBaTh CXEMATHYECKH PACHOAOMKEHHE HA KOOPAHMHATHON IIAOCKOCTH IPaddpHKOB
. yHKIHI BuAa Y = Vx, ¥y = |x| u onuceBate cBoiicTBa PyHKIIMIT
33 Crpours 1 H300paKATH CXEMATHYICCKH TIPADUKH KBAAPATHYHBEIX (DYHKIIHH, OIIHCBHIBATH
' CBOHCTBA KBAAPATHYHBIX (DYHKITHH 110 X rpacuKam
34 PacrioznaBaTs kBaApaTHYHYIO (DYHKIIHIO IO (DOPMYAE, IPUBOANTD IIPHMEPBI KBAAPATHIHBIX
' (PYHKITUI U3 PeaAbHOH KU3HH, (PU3UKH, TCOMETPHHI
4 Apudmeraaeckas U FeOMETPHIECKAA IIPOrPECCHI
A1 PacrioznaBars apuMETHYECKYIO M F€OMETPHYECKYIO IIPOIPECCHU IIPU PA3HBIX CHOCO0AX
) 3aAAHUIA
42 BBIIOAHATD BEIMHCAEGHHA C HCIIOAB30BaHHEM (POPMYA N-I0 YAeHA apudMETUYECKON U
' reOMETPHUYECKOM IIPOTPECCHUI, CYMMBI IIEPBHIX N IACHOB
4.3 M300paxars 9ACHBI IIOCACAOBATEABHOCTH TOYKAMU HA KOOPAUHATHOM ITAOCKOCTH
A4 Permrate 3aaa49wm, cBA3aHHBIC C YHCAOBBIMU ITOCACAOBATEABHOCTAMH, B TOM YHCAC 3aAAYH U3

PEAABHOH KU3HH (C HCIIOAB30BAHUEM KAABKYAATOPA, IIU(PPOBIX TEXHOAOTHIA)
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ITPOBEPAEMbBIE DAEMEHTDBI COAEPKAHIM A

7 KAACC
Koa ITpoBepsaemsblii 9AeMEeHT COAEPIKAHUSA

1 Ywucaa 1 BBIYUCACHUS

11 Apobu OOBIKHOBEHHBIE H AECATUYHBIE, IIEPEXOA OT OAHOH (DOPMBI 3aIIHCH APOOEH K APYroOIi.
' [TonsTHe panHOHAABHOIO YHCAQ, 3AIIUCh, CPABHEHHE, YIIOPAAOUYUBAHIE PAITHOHAABHBIX YHCEA

12 Apudmernyeckne AeHCTBAA C PAIIHOHAABHEIMU YHCAAMH. PeIrteHue 3aAa9 U3 PEaAbHOM IIPAKTHKI
' HA 9aCTH, Ha ApOOU

13 CremeHnp C HATYPAABHBIM ITOKA3aTEACM: OIPEACACHHE, IIPCOOPA3OBAHNE BBIPAKCHHUN HA OCHOBE
' OIIPEACACHHS, 3AIIUCh OOABIIIIX YHCEA

14 [TporieHTsl, 3aIIHCh IPOIIEHTOB B BUAE APOOH M APOOH B BHAE IIPOLIEHTOB. TpH OCHOBHBIC 3aAAYH
' HA IIPOLICHTHI, PEILICHHE 3aAaY U3 PEAABHOH IIPAKTHKH

1.5 [Nprmvenerue IPU3HAKOB ACAUMOCTH, PA3SAOKCHHIE HA MHO)KITEAN HATYPAABHBIX THCCA

1.6 PeaabHbIe 3aBUCHMOCTH, B TOM YHCAE IIPAMAA K OOpaTHAS IPOIOPILIHOHAABHOCTH
2 AArebpamdecKre BEIPAKCHHSA

2.1 [Tepemenmere, YHCAOBOE SHAYCHHE BEIPAKCHESA C IIEPEMECHHON. AOIIyCTHMBIC 3HAYCHIS IICPEMCHHBIX

2.2 IIpeacraBAeHuE 3aBHCUMOCTH MEKAY BEAUYHMHAMH B BUAE POPMYABL. Brramcaenus o popmyaam

2.3 [1peobpasoBaHue OYKBEHHBIX BBIPAKECHUI, TOMKACCTBEHHO PABHBIC BEIPAKCHISA

2.4 CBolicTBa CTEIIEHU C HATYPAABHEIM ITOKA3aTEACM

95 Oamounacusr n  mHOrovyAcHsl. Cremenp MuOrouAcHa. (CAOXKEHHE, BBIYNTAHHE, YMHOMCHIIC
' MHOTOYACHOB

26 DopMyABI COKPAIIEHHOIO YMHOKEHHA: KBAAPAT CYMMBI U KBaApar pasHoctu. Popmyaa pasHocTH
' KBAAPATOB. Pa3A0oikeHHE MHOIOYACHOB HA MHOMKHTEAN
3 Vpasuenus

3.1 VpaBHEHUE, KOPEHD YPAaBHEHU, IIPABUAA IIPEOOPA3OBAHIA yPABHEHNA, PABHOCHABHOCTD YPABHEHUN

30 AunnelHOE ypaBHEHHE C OAHOM IIEPEMEHHOI, YHCAO KOPHEH AHHEHHOIO YPaBHEHUSA, PEILICHHE
' AMHEMHBIX YPABHEHUI

33 CocraBAeHIE YPaBHEHHUI ITO YCAOBHUIO 3aAa4M. Perrrenre TeKCTOBBIX 3aAa9 € IIOMOIIIBIO YPaBHEHHIA

3.4 AunneiiHoe ypaBHEHHE C AByMs IIEPEMEHHBIMU U €I0 IpauK

35 Cucrema ABYX AMHEHHBIX YpaBHEHUH C ABYMA IIEPEMEHHBIMH. PeIlleHume CHCTEM YpaBHEHHI
' CIIOCOOOM ITOACTAHOBKH. | IprMepE! perreHns TeKCTOBBIX 3aAa4 C IIOMOIIBIO CHCTEM YPAaBHEHUI
4 Koopaunarsr u rpadpuku. Oyaxmmm

4.1 Koopaunara Touku Ha IpAMOI

4.2 UncAoBbIe TPOMEXKYTKA. PaccToSHIE MEKAY ABYMS TOUYKAMI KOOPAHMHATHOH IPAMON

43 [Ipsamoyroapnas cucrema koopauHat, ocu Ox u Oy. AGcIucca ¥ OPAMHATA TOYKH Ha KOOPAUHATHOH
' ITAOCKOCTH

4.4 [Tpumepst rpadukos, 3aaanHbex popmysamu. Yrenne rpapuKOB peaAbHBIX 3aBHCUMOCTELR

4.5 [Tonarue dyuxuun. I'padux dyukiuu. CpoticTa OyHKIIHI

4.6 Awnnetinas dyukiud, e€ rpaduk. I'padpuk dysknnn y = | x|

4.7 I'pacdpuaeckoe perreHre AMHEHHBIX YPaBHEHUN U CUCTEM AHHEHHBIX YPABHEHHHI

8 KAACC




Koa ITpoBepAeMEBIil 5A€MEHT COACPIKAHUA
1 YurcAa 1 BEIMUCAEHUS
11 KBaaparserii kopens us gucaa. [lonarue 06 upparimoHaAbHOM YHCAE. ACCATHYHDIE IPUOAMKEHISA
' HPPAIIHOHAABHBIX YHCEA
12 ColicTBa apUPMETHICCKUX KBAAPATHBIX KOPHEH U UX IIPUMEHEHHE K IIPEOOPa3OBAHUIO YHCAOBEIX
’ BBIPAKECHUI U BBIYUCACHHAM. AeHCTBUTEABHbIE YICAL
1.3 CrereHs ¢ IEABIM ITOKa3aTeAeM 1 e€ cBorcTBa. CTaHAAPTHASA 3aITHCh YHCAA
2 AArebpamdecKre BEIPAKEHHA
2.1 KBaAparHBI TPEXIACH, PA3AOIKECHIIE KBAAPATHOIO TPEXIACHA HA MHOKITEAN
2.2 Aarebpandeckas ApoOb. OCHOBHOE CBOHCTBO aAreOpandeckoil Apoou
2.3 CAoskeHHE, BBIYUTAHIE, YMHOKCHIE, ACACHHE AATEOPANIECKIX APODEit
2.4 ParmonaAbHEIE BEIpAKEHHSA U UX IIPeOOPA3OBaHIe
3 VpaBHeHHA 1 HEPABECHCTBA
3.1 KBaaparHoe ypaBHeHue, popMyAa KOpPHEH KBaApaTHOrO ypasHeHuA. Teopema Buera
3.2 Perrenne ypaBHEHHIH, CBOAAIIIUXCA K AMHEHHBIM 1 KBAAPATHBIM
3.3 IIpocretimme APOOHO-PAITHOHAABHBIE YPABHEHUA
I'padbuaeckas uHTEPIPETAIINA YPABHEHHH C AByMA IIEPEMEHHBIMU U CUCTEM AUHEHHBIX YPABHEHUIM
3.4 C ABymMA IIepeMeHHBIMH. IIpmMepsr permeHns CHCTEM HEAWHEHHBIX YVpaBHEHHH C  AByMA
IIePEMEHHBIMA
3.5 Perrienne TeKCTOBBIX 32429 aAr€OpaIYECKUM CIIOCOOOM
3.6 YncAoBEIE HEPABEHCTBA U UX CBOHCTBA
3.7 HepasencrtBo ¢ oAHOM mTepeMeHHOH
3.8 PaBHOCHABHOCTE HEpaBEHCTB
3.9 AmHEIHBIC HEPABEHCTBA C OAHOM IICPEMEHHON
3.10 CucreMBl AMHEHHBIX HEPABEHCTB C OAHOM ITEPEMEHHON
4 QysKIIN
41 INonsrre dyaxunn. ObAACTD OIPEACACHHA B MHOXKECTBO 3HaYeHul pyHKiny. CrIocoOBI 3aAaHUA
’ dyHKITHIT
4.2 I'padbux dynkimu. Yrenue cBoicTB PyHKIHH 110 €€ rpapuKy
4.3 IIpumeps! rpacduKoB (DYHKINN, OTPAKAFOIIUX PEAABHBIE IIPOIIECCHI
4.4 DyHKIHIH, ONNCHIBAIOIINE IPAMYIO U OOPATHYIO IIPOIOPIIHOHAABHBIC 3aBHCUMOCTH, UX IPadOHKH
4.5 Qymxnnm y =x7, y = x’
4.6 QOyukmnn y = [x, y = |x|
4.7 I'padbuaeckoe perreHue ypaBHEHUI U CUCTEM YPaBHEHHUE
9 KAACC
Koa ITpoBepsaeMbIii 9A€MEHT COACPIKAHUA
1 YrcAa 1 BEIMUCACHUS
1.1 PanmonaApHBIe YCA, HPPALIMOHAABHBIE YHCA2, KOHEIHbIE U OCCKOHEYHBIE ACCATHIHBIE APOOH
MHOXKECTBO AEUCTBUTEABHBIX YHCEA, AECHCTBUTEABHBIE YHMCAA KaK OECKOHEYHBIE AECSITHYHBIE
1.2 ApoOu. BsanMHO OAHO3HAYHOE COOTBETCTBHE MEKAY MHOKECTBOM ACHCTBUTEABHBIX YHCEA U
KOOPAHUHATHOH 1psAMoi. CpaBHEHHE ACHCTBHTEABHBIX YHUCEA
1.3 Apudmeraaeckne ACHCTBUA C ACHCTBUTEABHBIME YHCAAME
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Wsmepenns, npuOArnKeHus, OIEHKH. PasMepsl OOBEKTOB OKPYKAIOIIETO MHpPA, AAUTEABHOCTB

1.4 IIpoILIecCcOB B OKpyxKarorem Mupe. [ IpubamkéHHOe 3HaYE€HHE BEAMYUHBL, TOYHOCTD IIPHUOAMKEHIA.
Oxpyraenne uncea. [ IpukuAka U OIleHKA PE3YABTATOB BEIMICACHUI
2 VpaBHeHus 1 HepaBEHCTBA
2.1 VpaBHeHHA ¢ OAHOI HEPEMEHHOMH
2.2 Amnneiisoe ypasHeHue. PerieHne ypaBHEHMI, CBOAALIINIXCSA K AMHEHHBIM
2.3 Ksaaparmoe ypaBuenne. Permenne ypaBHEHHUIA, CBOAAIINXCA K KBAAPATHBIM
94 buksaapataoe ypasuenme. IIprmvepsr permeHnsa ypaBHEHHH TpeTbeH W YeTBEPTOH CTEIIEHEH
’ Pa3sAOMKEHUEM Ha MHOKHUTCAH
2.5 Pertrenne ApOOGHO-pAITHOHAABPHBIX YPABHEHUH
2.6 Cucrems! ypaBHEHNN
2.7 VpaBHeHHE ¢ AByMA IIEPEMEHHBIMU U €ro rpaduk
2.8 Perrrenme crcreM ABYX AMHEHHBIX YPAaBHEHHH C ABYMA TIEPEMEHHBIMHU
2.9 Perrrerne crcrem AByx ypaBHEHUI, OAHO M3 KOTOPHIX AHHEHHOE, 2 APyrO€ — BTOPOH CTEIICHM
2.10 I'padbudaeckas HHTEPIPETALIUA CHCTEMBI YPABHEHUIL C ABYMSA IT€PEMEHHBIMH
2.11 Perrenne TeKCTOBEIX 32429 aAT€OpAIYECKHIM CIIOCOOOM
212 YncAoBbBIC HEPABEHCTBA U UX CBOMCTBA
213 Perrrenne AMHENHBIX HEPABEHCTB C OAHOI IIEPEMEHHON
2.14 Perrrenne cricteM AMHEHHBIX HEPABEHCTB C OAHOM ITePEMEHHON
2.15 KBaaparHee HepaBeHCTBA
2.16 I'padbudaeckas nHTEPIPETALIUA HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMSA IIEPEMEHHBIMH
3 Qyuknn
31 KBaaparmanas dpyrkius, e€ rpadux u csorctsa. [ lapaboaa, KOOPAMHATHI BEPIIIIHEL TAPAOOABL, OCh
CHMMETPUU IAPAOOABI
3.2 I'padbuxu dbysKIMI y=,X, y=Akx+b 1 UX CBOHCTBA
3.3 I'padpuku pyuxmit y=£/x, y = x’ 1 Ux cBONCTBA
3.4 I'padbuxu dbyHKImMIA, 1 HX CBOHCTBA
4 YUncAOBBIE IIOCACAOBATCABHOCTH
41 OmpeaeAeHEE U CIOCOOBI  3aAAHHA — YHUCAOBBIX  ITOCACAOBATEABHOCTEH.  3aAaHMe
' IIOCAEAOBATEABHOCTH PEKYPPEHTHOH (DOPMYyAOI B (DOPMYAOI #-ro YAeHA
42 Apudmeraaeckas nporpeccus. Popmyasl 7-ro daeHA apUEPMETHIECKON IIPOTPECCHHU, CYMMBI
IIEPBEIX # IACHOB
43 I'eomerpuaeckas mporpeccust. POPMYABL #-I0 IA€HA TEOMETPUYECKON IIPOIPECCHH, CYMMBI IIEPBBIX
71 IACHOB
Al N300pakeHre YAECHOB apH(METHIECKOH UM I€OMETPHYECKOH IIPOIPECCHH TOYKAMH HA
’ KOOPAHMHATHOH ITAOCKOCTH. /\MHEHHBIN 1 3KCIOHEHITHAABHBINA POCT
4.5 CAOKHBIE ITPOIICHTEI

ITPOBEPAEMBIE HA OI'D ITO MATEMATHKE TPEGOBAHINA K PEZYABTATAM
OCBOEHUSA OCHOBHOIM OBPA30OBATEABHOM ITPOTPAMMBI OCHOBHOT' O

OBIIIET'O OBPA30OBAHHNA
Koa .
ITposepsaempie TpeGOBAHMA K IIPEAMETHBIM PE3YABTATAM OCBOCHHA OCHOBHOI
MPOBEPAEMOTO .
00pa3oBaTeABLHOI IIPOrPaMMBbI OCHOBHOIO 0011ero o6pazosanusa Ha ocaose ®PI'OC
TpeboBaHuA
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VMeHHEe OIEpHpPOBATh IOHATHAMH: MHOKECTBO, ITOAMHOKECTBO, OIICPALIMM  HAA
MHOKECTBAMH; YMEHHE OIIEPUPOBATH IOHATHAMU: Ipad, CBAHBIA rpad, AEpEBO, LIHKA,
IIPUMEHATh MX IIPU PEIICHUN 3aAa4; YMEHHE HCIOAB30BATh IPAPUUECKOE IIPEACTABACHIE
MHOKECTB AAfl OTIUCAHNA PEAABHBIX ITPOIIECCOB M ABACHHM, ITPH PEITEHUHN 32AQ9 M3 APYTHX

y4IeOHBIX IIPEAMETOB

Vmenune OIICPpHUPOBATH ITOHATHAMM: OIIPCACACHHE, AKCHOMa, TEOpEMa, AOKA3ATCABCIBO;
YMCHHC paCHOSHaBaTb HNCTHUHHBIC MW AOXHBIC BBICKA3BIBAHUA, HpI/IBOAI/ITb HpI/IMepr "

KOHTpHpI/IMCpr, CTpOI/ITI) BBICKA3bIBAHMSA 11 OTpI/ILIaHI/IH BBICKA3BIBAHUI

VMeHne onepHpoBaTh HOHATHAMHI: HATYPAABHOE UHCAO, ITPOCTOE M COCTABHOE YFHCAO,
AEAUMOCTDb HATYPAABHBIX YHCEA, IIPU3HAKH ACAUMOCTH, IIEAOE YHCAO, MOAYADb YHCAA,
OOBIKHOBEHHAS APOOB M ACCATHYHAA APOOD, CTAHAAPTHEIH BHA YHCA4, PAIIIOHAABHOE YHCAO,
HPPALHOHAABHOE YHCAO, ApU(PMETUYECKHE KBAAPATHBI KOPEHb; YMEHHE BEILIOAHATH
ACHCTBHUA C YHCAAMHU, CPABHUBATb M YIOPAAOYMBATH YHCAQ, IIPEACTABAATH UYHCAA HA
KOOPAMHATHOM MPAMOM, OKPYTAATH YHCAQ; YMEHHE ACAATh IPHKUAKY M OIIEHKY PE3yAbTaTa

BBIYMCAEHUN

VMeHne oIepupoBaTh NOHATUAMHU: CTEIIEHb C IIEABIM IIOKa3aTeAeM, apH@METHIECKU
KBAAPATHBIH KOPEHb, MHOTOYAEH, AAreOpaHIecKad APOOb, TOHKAECCTBO; 3HAKOMCTBO C KOPHEM
HATYPAABHOH CTEIEHH OOABIIIC CAHMHHIIBL; YMEHHE BBITOAHATH PACUETEI IO (DOPMyAaM,
IIpeOOPA3OBAHUA IIEABIX, APOOHO-PAIIMOHAABHBEIX BBIPAKEHHI U BBIPAKEHHH C KOPHAMH,
PasAOXKEHHE MHOIOYACHA HA MHOMKHUTEAH, B TOM YHCAE€ C HCIIOAB3OBAaHHEM (POPMYA

Pa3SHOCTH KBAAPATOB U KBaApaTa CYMMBI 1 PAa3HOCTH

VMeHne onepupoBaTh MOHATHAMH: IUCAOBOE PABEHCTBO, YPABHEHHE C OAHOU ITEPEMEHHOM,
YHUCAOBOEC HEPABEHCTBO, HEPABEHCTBO C IICPEMCHHON; YMCHHUE pEIIaTh AHHEHHBIE M
KBAAPATHBIC YPABHEHUSA, APOOHO-PALIMOHAABHEIC YPABHEHHSA C OAHOM IIEPEMEHHOI, CHCTEMBI
ABYX AMHEHHBIX YPAaBHEHUII, AMHEIHbBIE HEPABEHCTBA M UX CHCTEMBI, KBAAPATHBIE H APOOHO-
PAITHOHAABHBIE HEPABEHCTBA C OAHOM IEPEMEHHOI, B TOM YHCAE IIPU PEIICHUH 33Aa9 U3
APYIHX IIPEAMETOB U IPAKTIYECKHUX 3aAaY; YMEHHE HCIIOAB30BATh KOOPAHMHATHYIO IIPAMYEO

1 KOOPAMHATHYIO IIAOCKOCTD AASL H306pa}KCHI/I}I pCLHCHI/Iﬁ ypaBHCHI/Ifl, HEPaBEHCTB U CUCTEM

Vmenue onepuposars moHsTHAMK: (pyHKOWA, rpadpux (yHKIUH, HYAH (DYHKIUH,
IIPOMEKYTKHA 3HAKOIIOCTOSHCTBA, IIPOMEKYTKHM BO3pACTAHUsA, YOBIBAHMA, HAHOOABIIEE U
HAVMCHBINICC  3HAYCHMA  (DYHKINM; YMCHHE OICPHPOBATH  IIOHATESAMK:  IIpAMAasd
HIPOIOPIIHOHAAPHOCTD, ~ AHMHEHHAA (DYHKIHA, KBaApaTHYHAs (PYHKIHA, OOparHas
[IPOIOPIIHOHAABHOCTD, apaboAa, IUIepOOAd; YMEHHE CTPOHUTH TIpadpuKu (PYHKIIHIH,
HCIOAB30BATh TI'PADUKH AAf OIPEACACHHA CBOMCTB IIPOLIECCOB H 3aBHCHUMOCTEH, AAA
peLIeHUsA 3aAa9 U3 APYIHMX VIeOHBIX IIPEAMETOB M PEAABHOM KHU3HH; YMEHHE BBIPAKATDH

(bOpMyAaMI/I 3aBHUCHUMOCTH MCIKAY BCAUYMHAMU

Vmenne OIIEpUPOBATH IIOHATHUAMM: IIOCACAOBATECABHOCTD, apPICpMeTPI‘IeCKaH nu
TeoMEeTpHuYcCKas IIPOIPEeCCHuH; YMCHHCE MCIIOAB30BATH CBOMCTBA HOCACAOBQTGABHOCTeﬁ,
Cl)OpMyAbI CyMMBI 1 O6IlI€FO YACHA IIPH PCHICHHHN 3aAa4Y, B TOM YHCAC 33aAaY M3 APYTHX

y9IEOHBIX IIPEAMETOB H PEAABHOH KU3HH

VMeHne pemraTh 3aAaYH PasHBIX THIOB (B TOM YHCAE HA IIPOIEHTHI, AOAM H YACTH,
ABIDKEHIE, PabOTY, IIEHY TOBAPOB M CTOUMOCTbD IIOKYITOK U YCAYT, HAAOTH, 3aAAYH U3 OOAACTH
VIPABACHHA AMYHBIMH M CEMEMHBIMH (PUHAHCAMM); YMEHHE COCTaBAATDH BLIPAMKECHHS,
VpaBHEHUsA, HEPABEHCTBA U CHUCTEMBI IO YCAOBHIO 32A2YH, HCCAEAOBATH ITOAYIEHHOE
pellIeHHe U OLICHUBATH IIPABAOIIOAOOHOCTD IIOAVIEHHBIX PE3YABTATOB

Vmenue onepuposarh HOHATHAMA: (DUIYPA, TOYKA, OTPE3OK, LIPAMAs, Ayd, AOMAHAd, YIOA,
MHOTOYITOABHUK, TPEYTOABHUK, PAaBHOOEGAPEHHBIH M PaBHOCTOPOHHHUI TPEYTOABHUKH,

IIpAMOYTO ABHBII TPEYTOABPHUK, MEAHAHA, 6I/ICCCKTpI/IC3 U BBICOTA TPEYIOABHUKA,

YETBIPEXYTOABHHK, —IIAPAAACAOIPAMM, POMO, IIPAMOYIOABHHUK, KBAaApaT, TpaIlCIus;

20



10

11

OKPYKHOCTB, KPYI, KacaT€AbHAasd; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PHIYPAMHE; YMEHHE
pEIIaTh 3aAa49M, B TOM YHCAE€ M3 IIOBCEAHEBHOI KM3HU, HA HAXOKACHHE T'€OMETPUIECKUX

BEAMYUH C IPUMCHCHHEM U3YICHHBIX CBOHCTB (puryp u paxkros

VMeHHE OIIEpHPOBATH IOHATUAMU: PaBEHCTBO (DHUIYP, PABEHCTBO TPEYTOABHHKOB;
ITAPAAAEABHOCTD B TIEPIIEHANKYAAPHOCTD IIPAMBIX, YTOA MEKAY ITPAMBIMHE, IIEPICHAUKYAAD,
HAKAOHHAf, IIPOCKIUSA, ITOAODOHE (DHIYp, IIOAOOHBIC TPEYTOABHUKH, CHMMCTPHA
OTHOCHTEABHO TOYKH U IPAMOM; YMEHHE PACIIO3HABATE PABEHCTBO, CAMMETPHIO H ITOAOOHE

(pnryp, HapaAACAbHOCTb nu HCpHeHAI/IKyAHpHOCTI) HpHMbIX B Opr‘)KaIOH_[CM MI/IpC

VMeHne orrepupoBaTh HOHATHAMU: AAWHA, PACCTOAHME, YTOA (BEAHYHHA YIAd, CHHYC U
KOCHHYC yrAa TPEYTOABHUKA), IIAOIIAAb; YMEHIIE OLIEHUBATD PAa3MEPBI IIPEAMETOB H OOBEKTOB
B OKPY/KarOIIIEM MHPE; YMEHHE IIPUMEHATE (QOPMYABl IIEPUMETPAa X  IIAOIIAAU
MHOTOYTOABHUKOB, AAHUHBEI OKPYXKHOCTM H IIAOIIAAM Kpyra, OObeMa IIPAMOYTOABHOTO
ITAPAAACACIIUIIEA; YMEHHUE IIPUMEHATh IIPU3HAKU PABEHCTBA TPEYTOABHUKOB, TEOPEMY O
CyMME YIAOB TPEYIOABHHKA, Teopemy Iludparopa, TpuroHOMeTpryIecKiue COOTHOIIIEHU AAA

BEIYHCACHHUA AAUH, PACCTOSHUMN, IIAOIITAACH

12

13

Vmenue n3o0paxkarh HAOCKUE (PUIYPHL U UX KOMOMHALIUH, IIPOCTPAHCTBEHHBIE (PUIYPEL OT
PYKH, C IIOMOIIBIO YePTEKHBIX HHCTPYMECHTOB I SACKTPOHHBIX CPEACTB IIO TCKCTOBOMY A

CI/IMBOAI)HOMY OITMCAaHHEO

Vmenne OIIEpUPOBATh NOHATHAMM: IIPAMOYIOABbHAS CHCTEMAa KOOPAHMHAT, KOOPAHMHATHI
TOYKH, BEKTOpP, CyMMa BCEKTOPOB, IIPOU3BECACHHE BEKTOPpa HAa YHCAO, CKaAIpHOE
IIPOU3BCACHHC  BCKTOPOB; YMCHHE HCIOAB3OBATH BEKTOPBI M KOOPAHMHATBI  AAf
IIPEACTAaBACHUSA AAHHBIX U PCIICHHSA 3aAaY, B TOM YHCAC U3 APYTHX Y‘I€6HI>IX IIPEAMETOB U

PEAABHOM KU3HHI

14

15

16

VMeHne onepupoBarh ITOHATHAMH: CTOAOHMKOBBIE M KPYIOBBIE AHAIPAMMBI, TAOAHIIBL,
cpeAHee apU@METHYIECKOE, MEAMAHA, HAUOOADIIIEC U HANMEHBIIICEC 3HAYCHHSA, Pa3Max
YHCAOBOTO HAOOpa; YMEHHE H3BACKATh, HHTEPIPETHPOBATb M  IIPEOOPa3OBHIBATH
nH(GOPMAIUIO, IPEACTABACHHYIO B TAOAHIIAX M HA AHAIPAMMAX, OTPAKAFOIIIYIO CBOMCTBA U
XAPAKTEPUCTUKH PEAABHBIX IIPOIIECCOB M ABACHUI; YMEHHE PACHO3HABATH HM3MCHYHBEHIE

BCAHMYMHEBI B Opr)KaIOH_IeM MI/IPC

VMeHne omepupoBaTh ITOHATHAMH: CAYYaHHBIA OIBIT  (CAYYaWHBIN 3KCIIEPHMEHT),
3AEMEHTAPHOE COOBITHE (IACMEHTAPHBII HCXOA) CAYYAHHOIO OIBITA, CAYYAHHOE COOBITHE,
BEPOATHOCTb COOBITHSA; YMEHHE HAXOAHTH BEPOATHOCTH CAYIAHHBIX COOBITHH B OIIBITAX C
PABHOBO3MOKHBIMH 3AEMEHTAPHBIMUA COOBITHAMH; YMEHHE PEIIATh 33Aa9Md  METOAOM
OPraHN30BAHHOTO IIEPEOOPA U C UCITOAB30BAHHEM IIPABUAA YMHOMKCHUSA; YMECHHUE OIICHUBATD
BEPOATHOCTH PEAABHBIX COOBITHH U ABACHHUH, IOHUMATD POAD IIPAKTHYECKH AOCTOBEPHBIX U
MAAOBEPOATHBIX COOBITHH B OKPY/KAFOILEM MHPE M B JKH3HH; 3HAKOMCIBO C ITOHATHEM
HE3dBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOABIIIMX YHCEA H €TI0 POABIO B MACCOBBIX

ABACHUAX

Vmenne BBI6I/IpaTI> HOAXOA,HH_II/II;’I I/ISY‘ICHHI)If/‘I METOA AAfl PEIOEHUA 32aAAYH, IIPUBOAUTH
IIPUMEPBL  MATEMATHYICCKUX SaKOHOMepHOCTeﬂ B IIPUPOAC M KHU3HH, PaCIIO3HABATH
IIPOABACHHE 3aKOHOB MATEMATHKH B HMCKYCCTBE, OIIMCBIBATH OTACABHBIC BBIAAFOIIIICCA

PE3YABTATHL, IIOAYIECHHBIE B XOA€ PA3BUTUA MATEMATUKH KaK HAYKH, IIPUBOAUTH IIPHUMEPHI

MATEMATHYICCKHUX OTKprTI/Iﬁ 1 X aBTOPOB B OTEYECTBEHHOM U BCCMI/IpHOfI HUCTOPpHUHU

ITEPEUEHDb SDAEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Koa IIpoBepAaeMbIil 3AeMEHT COAEPIKAHUA
1 Yrcaa 1 BEIMUCACHUSA
1.1 HatypaabHbre i 11eAwre uncaa. [TpusHakm AEAMMOCTH IIEABIX IHCEA
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1.2 OOBIKHOBEHHBIE U ACCHATHIHBIE APOOH, IIPOLIEHTEL, OECKOHEYIHBIE IIEPHOAMYECKIE APOOH
1.3 ParmonaapHbIe YncAa. ApHMMETHYECKHE OIIEPAIHH C PALIMOHAABHBIMI IHCAAMI
14 AeticTBrTeABHBIE YUCAL. APHPMETHIECKHIE OIIEPALINU C ACHCTBUTEABHBIMU YHCAAMI
15 [1puGAmxéHHble BBIMUCACHHA, IIPABHAA OKPYIACHHA, IIPHKUAKA H OLEHKA PE3yAbTATA
BBIYHCACHUIT
2 AArebpamdecKre BEIPAKEHHSA
2.1 bykBenmsie BerpakeHus (BBIPAKEHHSA C IIEPEMCHHBIMI)
2.2 Crenens ¢ mieApM mokasareAeM. CTelreHs ¢ parHoHaAbHBIM ITOKasaTeAeM. CBONMCTBA CTEIICHH
23 MHuorogaeHst
2.4 AArebpamdeckas ApOOb
25 Apudmerndeckuil KOpeHb HATYPAABHON crereHH. AeHcTBHA € apu@PMETHICCKUMH KOPHAMI
’ HATYPAABHOM CTeleHH
3 VpaBHEHUA U HEPABEHCTBA
3.1 LleAbre 1 ApPOOHO-paIIOHAABHBIE YpaBHEHHA. CHCTEMBI X COBOKYIIHOCTH YPAaBHECHUI
3.2 LleAbre u ApPOOHO-paIIMOHAABHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIIHOCTH HEPABEHCTB
3.3 Perrenne TekcToBBIX 32029
4 UHCAOBBIE IIOCAEAOBATEABHOCTH
4.1 ITocaeaoBaTEABHOCTH, CITOCOOBI 3aAQHHSA TIOCACAOBATEABHOCTEH
4.2 Apudmerrdaeckas 1 reoMerpudeckas mporpeccur. PopMyaa CAOKHBIX IPOICHTOB
5 Oyukinn
@yrxuys, czocoOs 3apanus dyskun. 'paduk pyrkmmmr. OOGAACTD OLIPEACACHUA U MHOXKECTBO
51 spmadenuii  dyokuumu. Hyam  dysxnumn.  Tlpomexyrku  3makonocrosHctsa.  IIpomexyrkn
o MoHOTOHHOCTH (PyHKIHH. Maxkcumymer 1 MaHEMyMBI (pyHkinn. Haunboabliee n HanMeHbIIee
3HadeHHe (DYHKIIUU Ha IIPOMEKYTKE
6 KoopAnHaTH Ha IPAMON U ITAOCKOCTH
6.1 Koopaunarnas npamasn
6.2 AeKapTOBEI KOOPAHHATHI HA IIAOCKOCTH
7 I'eomerpus
7.1 I'eomerpraeckue HUTypsl 1 UX CBOHCTBA
7.2 TpeyroAbHHK
7.3 MmuoroyroAbHUKH
7.4 OKpyKHOCTD U KPYT
7.5 Hsmepenue reOMeTpHYIECKIX BEATINH
7.6 Bekroper Ha maockocTH
8 Beposaraocts u crarucruxa
8.1 OmnncareApHas CTATHCTHKA
8.2 BeposaraocTs
8.3 Kombunaroprxa
8.4 MnoxecTpa
8.5 I'pacdpsr
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YuebHO-MeTOAmUECKOE 0OecrieueHne 00pa3oBaTeABHOIO IIPOIECCa
O6azareApHBIE yU€OHBIE MATEPHAABI AA YICHHKA

1. Maremaruka. Aarebpa: 7-it kaacc: 6a30BbIil ypoBeHb: yueOHuK, 7 kaace/ Makapsraes FO.H.,
Musarox H.I'., Hemkos K.M. i Apyrue; moa pea. Teaskosckoro C.A., AKirmonepHOEe 00IIecTBO
«MsaareanctBo «IIpocsermenues

2. Maremaruka. AareOpa: 8-if kaacc: 6a30BbIil ypOBEHb: yaeOHUK, 8 kaacc/ Maxapsraes FO.H.,
Musarox H.I'., Hemkos K.M. i Apyrue; moa pea. Teaskosckoro C.A., AKIirmoHepHOE 00IIecTBO
«MsaareanctBo «IIpocsermenues

3. Maremaruka. AareOpa: 9-if kaacc: 6a30BbIN ypoBeHb: yaeOHUK, 8 kaacc/ Maxapsraes FO.H.,
Musarox H.I'., Hemkos K.M. i Apyrue; moa pea. Teaskosckoro C.A., AKIirmoHepHOE 00IIecTBO

«MsaareanctBo «IIpocsermenues

MeToanyeCcKHEe MAaTEPUAABI AASL YIUTEAA
1. Mertoamdeckoe mocobHe K IPEAMETHOH AnHUN yaeOHUKOB 10 aareope FO. H. Maxapsraesa,

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

2. Cysoposa C.b., 3sasua A.J., Kysuerniosa A.B. AareOpa. 7 kaacc. ABAAKTHIECKIE MATEPHAABL.
3. Cysoposa C.b., 3pasua A.M., Kysuenosa A.B. AareOpa. 8 kaacc. AHAAKTHIECKIE MATCPHAABL.
4. Cysoposa C.b., 3sasua AV, Kysuerosa A.B. AareOpa. 9 kaacc. Amaakrudgeckue MaTepUaAbL.

KN PPOBbLIE OBPA3OBATEABHDBIE PECYPCBI U PECYPCbBI CETH MHTEPHET

1. Bu6banorexa LIOK https://m.edsoo.ru/7f415b90

2. Poccuiickaa saexrponnas mkoaa https://resh.edu.ru/subject/16

OOKYMEHT NOANMNCAH
ONEKTPOHHOW NOAMUCHIO

CepTtuchukat: 02E45BFF007BB20AA74DE63CC8653E4D54
Bnapeneu: ParoxuHa Onbra AnekcaHapoBHa
[OeiictButenex: ¢ 05.02.2025 go 05.05.2026
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