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ITosicunTeAbHast 3anICKA

PaGouas mnporpamma Kypca COCTABACHA HAa 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 Munncrepcrsa mmpocsernienns Poccniickont Peaepanmm o
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
«ITaBAOBCKass THUMHAZTM.

4. Vuebusiit naan AHO «[1aBaoBckast ruvuasusy» Ha 2024/2025 yueOHbLil rOA.

5. Maremaruka. AareOpa: 7—9-e Kaaccel : 0a30BBIH YPOBEHB : METOAMYECKOE IIOCOOHE K
IIPEeAMETHON AnHnn yueOHuKOB 1o aareope FO. H. Maxapsraea, H. I'. Munarox, K. M.
HermxoBa u Ap./ —  2e usA,, crep. — Mocksa: [Tpocserenue, 2023

OO61mras xapakTepuCTHKA y4eOHOro Kypca «Aarebpa»

AArebpa SBAAETCA OAHHM U3 OIIOPHBIX KypPCOB OCHOBHOIO OOIIEr0 OOpa3oBaHMA: OHA
obecrieunBaeT H3yYeHHE APYIUX AMCIUIIAMH, KAK €CTECTBEHHO-HAYYHOIO, TaK M I'YMaHHTAPHOTO
IIHKAOB, €€ OCBOEHHE HEOOXOAMMO AAfl IPOAOAKEHHUSA OOpPA3OBAHMA U B ITOBCCAHEBHOM KI3HH.
PasButoe y OOyYarOImuxcs HAyIHBIX I[PEACTABACHHH O IIPOUCXOKACHHHM N CYIIHOCTH
aATeOparYecKux aOCTPAKITUH, CIIOCODE OTPAKEHHA MATEMATHIECKON HAYKON ABACHHUI U IIPOIIECCOB
B IIPUPOAE U OOITIECTBE, POAM MATEMATHIECKOIO MOACAUPOBAHUSA B HAYIHOM ITO3HAHIH U B IIPAKTHKE
crrocob6CTByeT (DOPMHUPOBAHIIO HAYIHOTO MIPOBO33PEHIA U KAYECTB MBIIIIACHIS, HCOOXOAUMBIX AAS
aAaIITallid B COBpEeMEHHOM HudpoBoM ooOrectse. Vsyuenme aAreOpsl 0OeCIIeIUBAET PasBUTHE
yMeHUA HaOAFOAATb, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTU MBIIIACHUA,
CIOCOOHOCTH apPIYMEHTHPOBAHHO OOOCHOBBIBATH CBOH ACHCTBHA H BBIBOABL, (DOPMYAHPOBATH
yrBepiAcHuA. (OCBOGHME Kypca aAreOpel OOECIICYHMBACT PA3BUTHE AOTHYECKOTO MBIIIIACHESA
OOYYAFOIIUXCA: OHH HCIOAB3YIOT ACAYKTHBHBIE M HHAYKTHBHBEIE PAaCCYyKACHUA, OOOOINEHHE U
KOHKPETH3AINIO, a0CTparupoBanue u aHarornto. OOydeHue aarebpe IMPeAIOAATraeT 3HAYUTEABHBIIN
00BEM CAMOCTOATEABHON ACATEABHOCTH OOYYAFOIIIXCS, IIO3TOMY CAMOCTOSTEABHOE PEIIICHUE 3aAAY
ABASICTCA PEAAU3AIIUEH ACATEABHOCTHOIO IIPUHIINIIA OOYIEHUA.

B crpykrype mporpammer yueOHOro Kypca «AAredpa» AASl OCHOBHOIO OOINEro 0Opa3sOBaHHA
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATCABHO-METOAMYCCKHE AMHHUI: «YHMCAa W BBIYHCACHIM),
«AAreOpamdeckue BBIPAKCHUA», «YpaBHeHHA u HepaBeHCTBa», «Pymkimm». Kakaas ms armx
COACP/KATEABHO-METOAHMYECKAX AHHHI PasBUBACTCA HA IPOTMHKEHUU TPEX AET H3yYeHHA Kypca,
B3AMMOACHCTBYA C APYIMMH €rOo AHMHHAMH. B XoAe m3ydeHHA y4eOHOTO Kypca OOyYaroImmMcs
IIPUXOAUTCS AOTHYECKHA PACCYKAATH, NCIOAB30BATH TCOPETHKO-MHOKCCTBCHHBIN A3BIK. B CBA3M C
3TUM B IPOIPaMMy VIeOHOro Kypca «AAreOpa» BKAIOYEHBI HEKOTOPBIE OCHOBBI AOTHKH,
IIPEACTABACHHBIE BO BCEX OCHOBHEIX Pa3AEAAX MATEMATHIECKOIO OOPA30BAHUA U CIIOCOOCTBYFOIIIHE
OBAQACHHIO OOYYAIOIINMICH OCHOB YHHUBEPCAABHOIO MATEMATHYICCKOTO fA3bIKA. COACP/KATEABHOHN 1
CTPYKTYPHOIT OCOOECHHOCTBIO YIEOHOIO Kypca «AAreOpa» ABAACTCH ero HHTCIPHPOBAHHBIN XapaKTep.
Coaeprxanme AmHHE «YHCA2 B BBIMUCACHHSA» CAYKHT OCHOBOM AASl AAABHEHIIErO H3yYEeHHA
MATEMATHKH, CIIOCOOCTBYET PA3BUTHIO ¥ OOYYAFOIINUXCA AOTIYCCKOTO MBIIIIACHUSA, (DOPMHPOBAHIIO
YMEHHS IIOAB3OBATBHCH AATOPHTMAME, a4 TAKKEC IIPHOOPETEHUIO IIPAKTUYCCKUX  HABBIKOB,
HEOOXOAUMBIX AAA IIOBCEAHEBHOM KU3HU. PasBHTIE IOHATHSA O YUCAE HA YPOBHE OCHOBHOIO OOIIETO
00pasoBaHUA CBA3AQHO C PAIIMOHAABHBIMUA H HPPAIMOHAABHBIMUA YHCAAMH, (POPMUPOBAHUEM
IIPEACTABACHIN O ACHCTBUTEABHOM YHCAC. 3aBEPIIICHHE OCBOCHUA YHCAOBOH AMHHH OTHECEHO K
CpEAHEMY OOITIEMy OOPA3OBAHUIO.

CoaeprxkaHue ABYX aAT€OPAMYIECKUX AHHHH — «AATCOpardecKre BBIPAKEHHIA» H «Y PABHEHUA
U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHIO Y OOYYAIOIIMXCA MATEMATHYECKOIO AaIlIapara,
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HEOOXOAUMOTO AAfA  PEIINEHUA 32Aa9 MATCMATHKH, CMEKHBIX IIPEAMETOB U IIPAKTHUKO-
OPHUEHTHPOBAHHBIX 3aAad. Ha ypoBHe OCHOBHOro 00Imero oOpasoBaHHA YICOHBIH MaTEpHAA
IPYIIIAPYETCH BOKPYT PALIMOHAABHBIX BBIPAKEHUN. AATEOpa ACMOHCTPUPYET 3HAYCHUE MATECMATUKA
KaK A3bIKA AASl IOCTPOCHHA MATEMATHYCCKIX MOACACH, OIIMCAHUSA IIPOLIECCOB U ABACHUH PEaABHOIO
mupa. B 3apaum oOydeHmsa aareOpe BXOAAT TAaKKE AAABHEHIIIEE PA3BUTHE AATOPUTMUIYCCKOTO
MBIIIIACHHSA, HEOOXOAUMOIO, B YaCTHOCTH, AAf OCBOCHHA Kypca HH(MOPMATHKH, H OBAAACHIHE
HABBIKAMU ACAYKTHBHBIX paccykacHuE. [lpeoOpasoBanume CHMBOABHBIX (POPM  CIIOCOOCTBYET
PasBHTHIO BOOOPaKEHNA, CIIOCOOHOCTEH K MATEMATHICCKOMY TBOPYCECTBY.

Coaepxanme  (PYHKIIMOHAABHO-TPA(OUYIECKON ~ AMHHUM  HAIIEAGHO  HA  ITOAyYEHHE
OOY9AIOIIMMHUCA 3HAHUN O (DYHKIHAX KAK BAKHEHUIIEH MATEMATUYECKON MOACAU AAfl OIHCAHUA U
HCCACAOBAHUSA Pa3HOOOPA3HBIX IIPOLIECCOB U ABACHUI B IIPUPOAE 1 oOIIecTBe. V3yuenne marepuasa
CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOINNXCHA YMEHHA HCIIOAB30BATH PA3AHYHBIC BBIPA3HTEABHBIC
CPEACTBA fI3BIKA MATEMATHKH — CAOBECHBIC, CHMBOAHMYECKHE, TIpaddHYIeCKHe, BHOCHT BKAQA B
dopMupoBaHHE IIPEACTABACHUN O POAU MATEMATHKH B PA3BUTHH [TUBHAU3AIUN U KYABTYPHL
CoraacHo yueOHOMY IAaHY B 7—9 KAaccax M3y9aeTcs YICOHBIN Kype «AAreOpa», KOTOPBIH BKAIOYACT
CACAVIOIIIIE OCHOBHBIC PAa3ACABI COAcpikaHmA: «YmcAa ¢ BBEMHCACHHA», «AAreOpamdeckue
BBIPAKEHUM», «Y PABHEHHA U HEPABEHCTBAY, «DyHKITIIN.

Ha msygenne ygeOGHOrO Kypca «Aaredpa» orBoantesa 306 wacos: B 7 kaacce — 102 waca (3 waca B
HeAeAIO), B 8 kaacce — 102 gaca (3 gaca B HeaeAr0), B 9 kaacce — 102 gaca (3 gaca B HeA€ATO).
Coaeprxanue oOyueHHA

7 KAACC

Uncaa 1 BBIMUCACHUA

ApoOu OOBIKHOBEHHBIE I ACCATUYHEBIE, IIEPEXOA OT OAHOM (DOPMBI 3AIIUCH APOOEI K APYTOH.
[TonATre parMOHAABHOIO YHCAQ, 3aIICh, CPABHEHUE, YIOPAAOYMBAHHE PAIIMOHAABHBEIX YHCEA.
Apudmerngeckue ACHCTBHA C PAMOHAABHBIMU YHNCAAMI. PerrreHune 3aAa9 U3 PeaAbHON IIPAKTHKA
HA YaCTH, Ha APOOU.

Crerrenp € HATYPAABHBIM IIOKa3aTEAEM: OIIPEACACHHE, IIPEOOpPA3OBAHUE BBHIPAKEHHI Ha
OCHOBE OIIPEACACHUS, 3aIHCh OOABIINX dnceA. [IpOIeHTE, 3aIIHCh IIPOLIEHTOB B BHAC APOOH I
APOOH B BHAE IPOICHTOB. IpHM OCHOBHBIC 3aAaYH HA IIPOLICHTHI, PEIICHHE 32Aa9 U3 PCAABHOM
ITPAKTHKHL.

[Iprmenenne MPU3HAKOB ACAUMOCTH, PA3AOKEHIE HA MHOKUTEAN HATYPAABHBIX YHCEA.

PeaApHBIC 3aBHCHMOCTH, B TOM YHCAC IIPAMas 1 OOpaTHAas IPOIOPIHOHAABHOCTH.

Aarebpandeckue BEIpAXKEHUA

[lepemennsie, YHCAOBOE 3HAYEHHE BBIPAKEHUA C IIEPEMEHHOH. AOIYCTHMBIE 3HAYCHUA
IIEpEMCHHBIX. [ IpeAcTaBACHIE 3aBUCHMOCTH MEKAY BEAMIHHAME B BEAC (POPMYyABL Borancaenns mo
dopmyaram. [IpeoOpasoBanre OYKBEHHBIX BEIPAKCHIH, TOKACCTBEHHO PaBHBIC BEIPAKCHISA, IIPABHAA
IIpeOOPa3OBAHMA CYMM H IIPOH3BEACHUM, ITPABUAA PACKPHITHA CKOOOK M IPHUBEACHHA ITOAOOHBIX
CAATraeMBIX.

CBolicTBa CTEIICHN C HATYPAABHBIM IIOKA32ATEACM.

OaHouAeHBl 1 MHOrodAeHbL Crermenp MHOrodAcHa. CAOKEHHE, BEIMHUTAHIE, YMHOKCHIC
MHOTOYAEHOB. DOPMYABI COKPAIIIEHHOIO YMHOMKEHUA: KBAAPAT CYMMEI I KBaApaT pasnoctu. Popmyaa
PasHOCTH KBaAPaTOB. PazAoiKeHIE MHOTOYACHOB HA MHOMKHTEAH.

YpaBHeHUA 1 HEPABEHCTBA

VpaBHEHME, KOPEHb YPaBHECHHA, IIPABUAA IIPEOOPA3OBAHUA YPABHEHHUSA, PABHOCHABHOCTb
YPaBHECHUI.

AmnHeliHOE ypaBHEHHE C OAHOH IIEPEMEHHOM, YHCAO KOPHEH AHMHEHHOTO YpaBHEHHS,
perrenne AmHEHHBIX ypaBHeHmi. CocTaBAGHUE YpaBHEHHI IIO YCAOBHIO 3aAaadu. Perrenme
TEKCTOBBIX 3aAa9 C IIOMOIIBIO YPABHEHUI.



AuneriHOE ypaBHEHHE C AByMA IlepeMeHHBIME 1 ero rpacdux. Crucrema ABYX AMHEHHBIX
YPaBHECHHI C AByMA IIEPEMEHHBIME. PerrieHue cucremM ypaBHEHUI CII0COOOM ITOACTAHOBKH. [ IprmMeper
peIreHns TEKCTOBBIX 3aAa9 C IIOMOIIBIO CHCTEM YPaBHEHUIA.

DyHKIIN

Koopannara Toukn Ha npamMoi. YucAoBeie IPOMEKYTKH. PaccToAHIE MEKAY ABYMS TOUKAME
KOOPAMHATHON HPAMOI.

[Ipamoyroapnas cucrema koopamHat, ocu Oxu Oy. Abcrmcca M OpAMHATA TOYKH Ha
KOOPAHHATHOI 1AOckocTu. Ilpmmvepsr rpadpukos, 3apanmbeix dopmyasamu. Yrennme rpadpukos
peaapubix 3apucuMocted. [lorarue dpyukiun. I'padux dynkunn. CeorictBa dpyHkiuil. AuHelinas
dynkius, e€ rpadux. I'padpux dyuknnn y = |x|. I'padpuaeckoe perrenne AMHEHHBIX ypaBHEHUI 1
CHCTEM AMHEHHBIX YPaBHEHUIM.

8 KAACC

Uncaa u BIMHCACHUA

KBaapatHbrii kopenb n3 umcaa. llomatme o0 wupparmoHaABHOM dHCAE. AeCATHIHBIC
HIPUOAMKEHHA HPPAnHOHAABHBIX YuCeA. CBOMCTBA apH(METHYIECKUX KBAAPATHBIX KOPHEH M HX
IIPIMEHEHHE K IIPEOOPA3OBAHUIO YNCAOBBIX BEIPAKCHUI U BEIYUCACHHUAM. ACHCTBUTEABHBIC YHCAA.
CrerreHp ¢ IIeABIM ITOKa3aTeAeM H €€ cBorcTBa. CTaHAAPTHASA 3AIIUCH YHCAQ.

AsreOpanyeckue BBIpa>KEHUA
KBaApaTHBIH TPEXIACH, PA3AOKCHIE KBAAPATHOTO TPEXYACHA HA MHOKHTCAML
Aarebpamdgeckas ApoOb. OcHOBHOE CBOICTBO aAreOpamdeckoi Apodm. CAoxkeHHE, BBHYUTAHUE,
YMHOKEHHE, ACACHHE aATeOparmdeckux Apodeii. ParimonaAbHbIE BRIpaKEHNA U HX IIPEOOPa3OBaHIE.

YpaBHeHUA 1 HEPABEHCTBA
KBaapartHoe ypasuenue, dopmyaa KOpHEH KBaApatHOro ypaBHeHus. Teopema Buera. Permenune
VPABHEHHI, CBOAAINUXCA K AMHEHHBIM M KBaApaTHBIM. [Ipocrefimme ApOOHO-pannoHAaAbHBIE
YpaBHCHUS.

I'pacdpuaeckas mHTEpIIpeTas YPaBHEHHUN C ABYMA IIEPEMEHHBIMI U CHCTEM AHMHCIHBIX
VPAaBHEHHI C AByMS IIepeMeHHBIMH. [IpuMepsl perenns cucTeM HEAHHEHHBIX YPAaBHEHUNH C ABYMA
[IEPEMECHHBIMH.

PerrieHne TEKCTOBBIX 3aA29 AATEOPAMIECKIM CIIOCOOOM.

UYncAaoBele  HEpaBEHCTBA M HX CBoWcrBa. HepaBeHcrBo ¢ OAHOII  ITepeMEHHOI.
PaBHOCHABHOCTD HepaBeHCTB. AHHENHBIE HEPABEHCTBA C OAHOM IepeMeHHOH. CHCTEMBI AMHEHHBIX
HEPABCHCTB C OAHOH IIEPEMEHHOI.

DyHKIAN

[Nousatre dynknun. OOAACTD OIPEACACHHA U MHOMKECTBO 3HaueHHH (yHkimu. CrocoOs!
3aAaHNA (PYHKIINM.

I'pacbuk pynkumn. Yrenne cporicts dymknmn mo eé rpaduxy. Ilpumeprr rpacdukos
yHKIHIIA, OTPAKAFOIIUX PEAABHBIE IIPOIIECCHL.

@DyHKIHH, OIMCHBAIOIIHUE IIPAMYIO M OOPATHYIO IPOIOPIHOHAABHBIE 3aBHCHMOCTH, HX
rpaduxn. Oyaxumm y = 5%, y = 5, y = Vx, y=|x|. Ipacdpudcckoe perucHue ypasHeHHIT U cHCTEM
YPaBHEHUI.

ITaanupyeMbie pe3yAbTATHI OCBOEHUA POIrPAMMEI y4e€OHOI0 Kypca «aArebpa» Ha ypoBHE
OCHOBHOTO 00IIIETO 00pa30oBaHUA

AWMYHOCTHBIE PE3yABTATHI

AVYHOCTHBIE  PE3YABTATBI OCBOCHHA  IIPOIPAMMBI  y4eOHOro  Kypca  «AArebpa»
XapaKTCpI/ISYIOTCHZ

1) marpuoTHUecKoe BOCIINTAHHE:



IIPOSABAGHUEM HHTEPECa K IIPOIIAOMY M HACTOAINEMY POCCHICKOH MATEMATHUKH, IIEHHOCTHBIM
OTHOIIICHUEM K AOCTH/KEHHAM POCCHICKUX MATEMATUKOB M POCCHICKON MATEMATHIECKOI IITKOABI, K
HCIIOAB30BAHUIO 9THX AOCTHKEHHH B APYIUX HayKaX M IIPUKAAAHBIX chepax;

2) TPa’KAAHCKOE U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOAHCHHIO OOA3AHHOCTEH TPAKAAHIHA U PEAAU3ALIH €TO IIPaB, IIPEACTABACHIEM
O MATEMATUYECKUX OCHOBAX (DYHKIIMOHHPOBAHUA PA3AUYHBIX CTPYKTYP, ABACHHEH, IIPOIIEAYP
I'PAKAAHCKOTO OOIIECTBA (HAIIpUMEpP, BEIOOPEI, OIIPOCHI), TOTOBHOCTBIO K OOCYKACHHIO 3THYECKUX
IIPOOAEM, CBA3AHHBIX C HPAKTHYECKUM IIPHUMEHEHHUEM AOCTHKEHHH HAYKH, OCO3HAHHUEM BAaKHOCTH
MOPAABHO-3THYECKHX IIPUHIIUIIOB B ACATEABHOCTH YIEHOTO;

3) TpyAOBOE BOCIITAHUE:

VCTAHOBKOM HAa AaKTMBHOE YYaCTHE B PEIICHUM IIPAKTUYECKAX 3aAa9  MATEMATHYECKOM
HAIIPABACHHOCTH, OCO3HAHHEM BA)KHOCTH MATEMATHYECKOIO OOPAa3OBAaHUA HA IPOTHKECHUH BCEH
KI3HH AAfl YCIEITHOH IPOMECCHOHAABHON AEATEABHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHII,
OCO3HAHHBIM BEIOOPOM H IIOCTPOEHHEM HHAMBHAYAABHOM TPACKTOPUH OOPA30BAHUA M KU3HEHHBIX
IIAAHOB C Y9€TOM AMYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTELH;

4) sacreTmueCcKOe BOCIIMTAHUE:

CIHOCOOHOCTBIO K 9MOIIMOHAABHOMY U 3CTETHYECKOMY BOCHPHATHIO MATEMATHYECKHX OOBEKTOB,
32Aa4, PEILICHUMH, PACCYKACHHUE, YMEHHIO BUACTD MATEMATHYECKHE 3aKOHOMEPHOCTH B MCKYCCTBE;

5) meHHOCTH HAyYHOTO ITO3HAHUA:

OpPHEHTAIINEH B ACATCABHOCTH HA COBPEMEHHYIO CHCTEMY HAYYIHBIX IIPEACTABACHHIT OO OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHUA YEAOBEKA, IIPUPOABI I OOIIIECTBA, IOHUMAHIEM MATEMATHIECKON HAyKU
Kak cdepel YEAOBEYECKOM ACATEABHOCTH, 9TAallOB €€ Ppa3BUTHA H 3HAYUMOCTH AAA Pa3BHTHA
IIUBUAU3AIIAH, OBAAACHHEM A3BIKOM MATEMATHKH M MAaTEMATHYECKON KYABTYPOH KaK CPEACTBOM
ITO3HAHHA MUPA, OBAAACHHEM IIPOCTEHIITIMH HABBIKAMH HCCACAOBATEABCKON ACATEABHOCTH;

6) pusumueckoe BocnuTaHNE, (POPMUPOBAHHE KyABTYPBI 3A0POBb:A 1 SMOITHOHAABHOTO

GAaroroAy4dms:
TOTOBHOCTBIO IIPUMEHATH MAaTEMATHYECKHE 3HAHUA B HMHTEPECAX CBOEIO 3AOPOBBA, BEACHUSA
3A0pPOBOTO 00pasa KHU3HU (3AOPOBOE IIMTAHHE, COAAAHCHPOBAHHBIN PEKUM 3aHATHH H OTABIXA,
peryaspHas pU3MYecKas aKTHBHOCTB), C(ODOPMHUPOBAHHOCTBIO HABBIKA PEeACKCHH, IIPHU3HAHHUEM
CBOETO IIpaBa Ha OIMHOKY U TAKOTO K€ IIPaBa APYrOro YeAOBEKa;

7) 3KoAOTHYECKOE BOCIIUTAHUE:

OpPHEHTAIINEH Ha IIPUMEHEHIE MATEMATIYECKUX 3HAHUI AAf PEIIIEHUA 3aA2Y B OOAACTH COXPAHHOCTH
OKPY/KAIOITIEH CPEABI, ITAAHHPOBAHHUA IIOCTYIIKOB M OILEHKH HX BO3MOMKHBIX ITOCACACTBHI AAfA
OKPY/KAIOITIIEH CPEABI, OCO3HAHUEM I'AODAABHOIO XapaKTepa 3KOAOIMYECKUX IPOOAEM M IyTEH HX
pereHus;

8) apanTanuA K NU3MEHAIOINUMCA YCAOBHAM COITMAABHOM U IPUPOAHOM CPEABI:
TOTOBHOCTBIO K AEHCTBHAM B YCAOBHAX HEOIPEACACHHOCTH, IIOBBHIIIIEHUIO YPOBHA CBOEH
KOMITETEHTHOCTH Yepe3 IPAKTHIECKYIO ACATEABHOCTD, B TOM YHCAE YMEHHUE YIUTHCH § APYTHX ATOACH,
HpI/IO6p€TaTb B COBMECTHOM ACATEABHOCTH HOBBIEC 3HAHUS, HABBIKH 1 KOMITCTCHITUH U3 OITBITA APYTHX;
HEOOXOAUMOCTBIO B (POPMUPOBAHUHI HOBBIX 3HAHUM, B TOM YUCAE (POPMYAUPOBATH UACH, IIOHATHA,
IUITOTE3bI 00 OOBEKTAX U ABACHUAX, B TOM YHCAEC PaHEE HEU3BECTHBIX, OCO3HABATH ACHUITUTEI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, IIAAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIPHHHMATH CTPECCOBYIO CHTYAITHIO KaK
BBI3OB, TPEOVIOINIUI KOHTPMEP, KOPPEKTHPOBATh IIPUHUMAECMBIC pEIICHUA U  ACHCTBHA,
dOpPMyAHPOBATE U OLIEHUBATH PUCKU U IIOCACACTBHA, DOPMUPOBATE OIIBIT.

MeranpeAMeTHBIE PE3YyABTATHI

ITo3zHaBaTeAbHBIE YHUBEPCAABHBIE YI€OHBIE ACHCTBUA
basoBrlie Aornmueckme A€MCTBHA:



BBIABAATH M XAPAKTEPU30BATH CYILIECTBEHHBIC IIPU3HAKA MATEMATUYECKHX OOBEKTOB,
ITOHATHH, OTHOIIEHUH MEXKAY IOHATHAMH, (DOPMYAHPOBATH OIIPEACACHUSA ITOHATHI,
YCTAaHABAMBATH CYIIECTBEHHBIN ITPU3HAK KAACCH(DHKAIIUH, OCHOBAHHA AAfl OOOOIIEHUS H
CPaBHEHUsA, KPUTEPUN IIPOBOAMMOTO aHAAN32;

BOCIIPUHUMATH, (DOPMYAHPOBATH H IIPEOOPA3OBBIBATD CYKACHUA: YTBEPAUTCABHBIC U
OTPHULATEABHBIC, CAUHUYHBIC, YACTHBIC 1 oGrmme, YCAOBHBEIE;

BBIABAATD MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTHBOpEYHA B (DaKrax,
AAHHBIX, HAOAFOAGHUAX U VIBEPKACHHUAX, IIPEAAAraTb KPUTEPUH AAA  BBIABACHHA
3aKOHOMEPHOCTEN B IPOTUBOPEIHIL;

ACAATH BBIBOABI C HCIIOAB30BAHHEM 32aKOHOB AOTHKH, ACAYKTUBHBIX W HMHAYKTHBHBIX
YMO3AaKAFOYECHHH, YMO3aKAFOUEHHUI 110 AaHAAOTHH;

pasdbupaTh AOKA3aTEABCTBA MATEMATHYECCKUX YTBEPKACHUN (IPAMBIE M OT IIPOTHBHOTIO),
IIPOBOAHTD ~ CAMOCTOATEABHO HECAOKHBIE ~AOKA32aTEABCTBA MAaTEMATHYIECKUX (DAKTOB,
BBICTPAMBATH APIYMEHTAIIHIO, IIPUBOAHMTE IIPUMEPH M KOHTPIPHUMEPEl, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUSA;

BBIOMPATDH CIIOCOD PEICHHSA YICOHOH 3aAa491 (CPABHUBATH HECKOABKO BAPHAHTOB PEIIICHMS,
BBIOMPATH HAHOOAEE ITOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPHUEB).

Baszosnie HNCCACAOBATCABCKHE AeﬁCTBHﬂ:

HCIIOAB30BATh BOIIPOCHI KAK HCCACAOBATEABCKUN HHCTPYMEHT ITO3HAHUSA, (DOPMyAHPOBATH
BOIIPOCHI, (PUKCHPYIOIIHE IIPOTUBOPEYHE, IPOOAEMY, CAMOCTOATEABHO YCTAHABAUBATH
HCKOMOE U AAHHOE, (POPMHUPOBATH IUITOTE3Y, APIYMEHTHPOBATH CBOXO ITO3UIINIO, MHEHIE;
IIPOBOANTH IO CAMOCTOATEABHO COCTABACHHOMY IIAAHY HECAOMKHBIH 9KCIIEPHMEHT,
HEOOABIIIOE HCCACAOBAHUE II0 YCTAHOBACHHUIO OCOOEHHOCTEH MATEMATHYECKOTO OOBEKTA,
3aBHCHMOCTEH OOBEKTOB MEKAY COOOIT;

CaMOCTOATEABHO (DOPMYAHPOBATE OOOOIIEHHUA U BBIBOABI IIO PE3YABTATAM IIPOBEACHHOTO
HAaOATOACHHSA, HCCACGAOBAHUSA, OIICHUBATH AOCTOBEPHOCTH IIOAVYCHHBIX PE3YABTATOB,
BHIBOAOB 1 ODOOIIIEHMAL;

IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE IIPOLIECCA, A TAK/KE BBIABUTATD IIPEATIOAOKECHIA O €I
Pa3sBUTHN B HOBBIX YCAOBHAX.

PaGora c uadopmarueii:

BBIABAATH HEAOCTATOYHOCTb U H30BITOYHOCTh HMH(OPMAIIHH, AAHHBIX, HEOOXOAUMBIX AAf
peIleHHSA 3aAa4M;

BBIOMPATh, AHAAH3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIPETHPOBATH HH(OPMALIHIO
PA3AMYIHBIX BUAOB H (DOPM IIPEACTABACHUS;

BBIOHpPATh (POPMY IIpEACTABACHNA HH(OPMALMH H HAAIOCTPHPOBATH PEIIAEMbIE 3aAAYH
CXeMaMH, AUArPpaMMaMHt, HHOH rpadpuKON U NX KOMOMHAIIHAMHY;

OIICHHUBATh HAAEKHOCTD HH(MOPMAIINU II0 KPHUTIEPHAM, IIPEAAOKECHHBIM YIHTEAEM HAH
cpOPMYyAUPOBAHHBIM CAMOCTOATEABHO.

KoMMyHHUKAaTHBHEIE YHUBEPCAABHBIE yUeOHbIE ACHICTBHA:

BOCIIPUHUMATh B (POPMYAHPOBATDH CY/KACHHA B COOTBETCTBHU C YCAOBUAMU U IICAAMH
0OITIeHu, ACHO, TOYHO, IPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHUA B YCTHBIX M IIMCHMEHHBIX
TEKCTAaX, AABATh ITOACHEHHA IIO XOAY PEIIEHHA 3aAA9H, KOMMEHTHPOBATH ITOAYYEHHBIN
Pe3yAbTaT;

B XOA€ OOCY/KACHHA 3aAaBATh BOIIPOCHI IIO CYIIECTBY OOCYKAAEMON TEMBI, IIPOOAEMBL,
pEITaeMOM 3aAaYHM, BHICKA3BIBATD MACH, HAIIEACHHBIC HA IIOUCK PEIICHHSA, COITOCTABAATD CBOH
CYKACHUSA C CY’KACHUAMI APYTHX YIACTHHKOB AHAAOTA, OOHAPYKUBATH PA3AHYNE M CXOACTBO
ITO3UIINH, B KOPPEKTHOH popme POPMYAHPOBATH PA3HOTAACHSA, CBOU BO3PAKCHIS;



® IIPEACTaBAATH PE3YABTATH PEIICHHA 3aAAYM, OSKCIIEPUMEHTA, HCCACAOBAHHA, IIPOEKTA,
CAMOCTOATEABHO BBIOHPATh (DOPMAT BBICTYIACHHA C yIETOM 3aAad IIPE3CHTAIIMH U
OCODEHHOCTEN ayAUTOPHUH;

e IIOHHMATh M HCIOAB30BATH IIPEUMYIIECTBA KOMAHAHON WM MHAHBHUAYAABHOM PaOOTHI IIpH
perreHny y9eOHBIX MATEMATHYCCKUX 32AA;

e IIPUHUMATH IIEAb COBMECTHOH AEATEABHOCTH, IAAHHPOBATH OPraHU3AINIO COBMECTHOI
PaOOTEI, PACIPEACAATH BHABI PabOT, AOrOBAPUBATHCHA, OOCYKAATH IPOIECC M PE3YABTAT
paboTEL, 0OOOIIATE MHEHUA HECKOABKIX AIOACH;

* yY4aCTBOBATH B IPYIIOBEIX (pOpMax paOOTEI (OOCYKACHHSA, OOMEH MHEHUAMH, MO3ILOBBIC
IITYPMBI U APYTHE), BEIIOAHATH CBOIO YACTh PAOOTH M KOOPAMHHPOBATH CBOM ACHCTBHA C
APYTHMH YAE€HAMU KOMAHABI, OIICHHBATH KA9eCTBO CBOErO BKAaAd B OOIIMI ITPOAYKT IIO
KpHUTEpHUAM, COOPMYAHPOBAHHEIM YIYACTHUKAMH B3aHMOAEHCTBHUA.

PeryaaTuBHEIE yHUBEpPCAABHEIE yUeOHEIE ACTICTBUA
Camoopranusamnus:

*  CaMOCTOATEABHO COCTABAATH ITAAH, AATOPHTM PEIICHHA 3aAa49l (MAH €rO 9acTh), BBIOMPATD
CIOCOO perreHua ¢ YIE€TOM HMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MOMKHOCTEH,
ApIYMEHTHPOBATH U KOPPEKTUPOBATH BAPHAHTHI PEIIEHUH € yIETOM HOBOI HH(OPMAIIUH.

CaMOKOHTPOAB, SMOITMOHAABHBII MHTEAAEKT:

® BAAACTH CITOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOAf IIPOIECCA M PE3yAbTATA PEIICHHSA
MaTEMaTHYIECKOH 3aAA9H;

* IIPEABHAETH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IPH PEIIEHUN 33AAYH, BHOCHTD
KOPPEKTHBBI B ACATEABHOCTb Ha OCHOBE HOBBIX OOCTOATEABCTB, HAMACHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEI];

* OIEHUBATH COOTBETCTBHE PE3YABTATA ACATEABHOCTH IIOCTABACHHOM IIEAH M YCAOBHAM,
OODBACHATD IPUYNHBI AOCTHKCHHA HAU HEAOCTIKEHUA IIEAHM, HAXOAHUTH OIIHOKY, AaBaTb
OIIEHKY IIPHOOPETEHHOMY OIIBITY.

ITpeameTHEBIE PE3yABTATHI

K xommy oOyueHma B 7 KAacCe OOYYArOIIUICA IIOAYIHT CACAYIOIIHE IIPEAMETHBIC
PE3YABTATHL:

Uucaa ¥ BBIYUCACHUA

Bemoanare, coderasd yCTHBICE U ITHCBMEHHBIE IPHEMBI, apU(PMETUYECKHE ACHCTBHA C
paHHOHaABHBIMI/I Y1 CAAMM.

HaxoauTp 3HAYEHHA YHCAOBBIX BBIPAKEHHUI, IIPUMEHATH PAa3HOOOpPA3HBIE CIIOCOOBI H
IIPUEMBI BEIMUCACHHUA 3HAYCHII APOOHBIX BBIPAKEHUI, COACP/KAIIIX OOBIKHOBEHHBIE U ACCATUIHBIC
ApoOm.

[TepexoanTts OT OAHON (DOPMBI 3AIIMCH YHUCEA K APYIOH (IIPeOOpPa3sOBHIBATH ACCATHYHYIO
APOODb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYIHYIO, B YACTHOCTU B OECKOHEIHYIO ACCATHIHYIO
ApPOOB).

CpaBHHBATH U YIIOPAAOYHUBATH PAIITMOHAABHBIC YHCAQ.

OKpyraaTh 9mCcAa.

BBIIOAHATE IPUKHAKY M OIIEHKY PE3YABTATA BBIYUCACHHH, ONEHKY 3HAYEHHH YHCAOBBIX
BBEIpAKEHUH. BRITOAHATE ACHCTBHA CO CTENEHAMH C HATYPAABHBIMH ITOKA32aTEASAMH.

[IprmeHAT IPU3HAKA ACAMMOCTH, PA3AOKEHHIE HA MHOKHTEAN HATYPAABHBEIX YHCEA.

Permrate  mpakTHKO-OPUMEHTHPOBAHHBIE 3aAAYH, CBA3aHHBIC C OTHOIIIEHHEM BEANYHH,
IIPOITOPITHOHAABHOCTEIO BEAUYHH, ITPOIIEHTAMHI, HHTEPIPETHPOBATL PE3YABTATH PEIICHUA 32AaY C
YVIETOM OrpaHUYECHHH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPHUBAEMBIX OOBEKTOB.

Aareb6pangeckue BbIpa>KeHUA

HcrroAp30Bath aATeOpam<ecKyi0 TEPMUHOAOTHIO U CHMBOAHUKY, IIPUMEHATH €€ B IIpoIiecce
OCBOEHHA Y9eOHOIO MaTepraAa.



HaXOAI/ITb 3HAYCHUA 6yKBCHHbIX Bpra)KCHHI:I HPI/I 3aAAHHBIX 3HAYCHUAX HCPCMCHHI)IX.

BermoAHATE 1Ipe0Opa3soBaHUA LIEAOTO BEIPAKEHUSA B MHOTOYACH IIPUBEACHHUEM ITOAOOHBIX
CAAraeMBIX, PACKPBITHEM CKOOOK.

BemmoAnATE yMHOMEHHE OAHOYAGHA HA MHOTOYACH M MHOTOYACHA HA MHOTOYAEH,
IIPUMEHATH POPMYABI KBAAPATA CYMMBI M KBAAPATA Pa3HOCTH.

OcyI1ecTBAATh PA3AOIKEHIE MHOITOYACHOB HA MHOKUTEAH C IIOMOIIBIO BBIHECECHUSA 3d CKOOKI
OOIIEro MHOMKHTEAS, TPYIIIHPOBKU CAATAEMBIX, IIPUMEHEHUA (POPMYA COKPAIIEHHOIO YMHOKEHU.

[TpumeHATH IPEeOOPA3OBAHHUA MHOTOYACHOB AASl PEIIICHUA PASANYIHBIX 3aA29 U3 MATCMATHKH,
CME/KHBIX IIPEAMETOB, 3 PEAABHON ITPAKTUKH.

McroAp3oBate CBOMCTBA CTEIEHEH C HATYPAABHBIMU ITOKa3aTEASIMU AAfA IIPEOOpasoBaHUsA
BBIPAKCHIIH.

YpaBHeHUA 1 HEPABEHCTBA

Pemrate AmmeiiHble ypaBHEHHS C OAHOM IIEPEMEHHOMN, IIPUMEHSAA IIPaBHAA IIEPEXOAA OT
HCXOAHOI'O YPaBHEHHSA K PABHOCHABHOMY eMy. [ IpoBepATh, ABAACTCA A YMCAO KOPHEM YPaBHEHUA.

[Iprmvensars rpadudeckre METOABI IIPH PEIIEHUN AMHEHHBIX YPABHEHNI 1 X CHCTEM.

[ToAGupaTh IpUMEPHI TP YHCEA, ABAAFOIIUXCA PEIICHHEM AHMHEWHOIO YPAaBHEHHUSA C ABYMSA
ITepEMEHHBIMU.

Crpoutrs B KOOPDAHMHATHOM ITAOCKOCTH TIpaddUK AMHEHHOIO VpaBHEHHSA C  AByMsA
HCPCMCHHI)IMI/I, HOAI)3YHCB I‘pa(pI/IKOM, HpI/IBOAHTb HpI/IMCpr pCIHCHI/IH ypaBHCHI/IH.

Perrate crcreMBl ABYX AMHEHHBIX YpPaBHEHHH C ABYMA IIEPEMEHHBIMH, B TOM YHCAE
rpadugIecK.

CoCTaBAATh M peIIaTh AMHEHHOE ypaBHEHHE HAM CHCTEMY AHHEHHBIX YPaBHEHHIT IIO
YCAOBHIO 3aAaYH, HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aAA9YH ITOAYYEHHBIA PE3YABTAT.

DyHKIIN

3006pakaTs Ha KOOPAMHATHOM IIPAMOI TOYKH, COOTBETCTBYFOIINE 3aAAHHBIM KOOPAUHATAM,
AyYH, OTPE3KH, HHTEPBAABI, 3AIIUCBIBATH YHCAOBBIC IIPOMEKYTKH HA AAT€OPANIECKOM A3BIKE.

OT™edaTh B KOOPAMHATHOM IIAOCKOCTH TOYKH ITO 3aAAHHBIM KOOPAMHATAM, CTPOHUTDH
rpacuku AnHeHHbIX (yHKknui. CtpouTts rpadux dyHKINNI y = |X|.

OmnuchBaTh C IOMOIIBIO (DYHKIINIT H3BECTHBIE 3aBUCUMOCTI MEKAY BEAUYHMHAMU: CKOPOCTB,
BpEM#, PACCTOAHUE, IIEHA, KOAUYIECTBO, CTOUMOCTD, IIPOU3BOAUTEABHOCTD, BpeMs, OOBEM pabOTHL.

HaxoanTs 3HaYeHIE (PYHKIIUH IO 3HAYECHUIO €€ apIyMEHTa.

[Torumars rpadpudeckuil crrocoO IPEACTABACHHUA U aHAAM32a WH(OPMAIINH, U3BACKATH H
HHTEPIPETUPOBATH HH(POPMALIHIO U3 IPAddHKOB PEAABHBIX IIPOIIECCOB U 3aBUCHMOCTEH.

K xommy oOyuenuaB 8 Kaacce OOyJarOIUICA ITOAYIHT CACAYIOIIHE ITPEAMETHBIC
PEe3YABTATHL:

Yuncaa 1 BEIUMCACHUSA

Hcroap3oBars HavaAbHBIE IIPEACTABAECHHSA O MHOKECTBE ACHCTBHTEABHBIX UHCEA AAf
CpaBHEHHA, OKPYIACHHA M BBIYUCACHUIN, H300paKaTh ACHCTBUTEABHBIE UHCAA TOYKAMHU HA
KOOPAMHATHOM IIPAMOIA.

[IpumenaTs nmouATHE ApUEPMETHIECKOIO KBAAPATHOIO KOPHS, HAXOAUTDH KBAAPATHBEIE KOPHH,
HCIIOAB3YSl IIPH HEOOXOAUMOCTH KAABKYAfTOP, BBIIOAHATH IIPEOOPA3OBAHUA  BBIPAKCHHH,
COAEPIKAIIINX KBAAPATHBIE KOPHU, HCIIOAB3Yf CBOIICTBA KOPHEI.

Mcrroap30BaTh 3aIMCH OOABIIHX WM MAABIX HYHCEA C IIOMOIIBIO ACCATHYHBIX APOOEH M
crereneii uncaa 10.

Ajre6panyeckue BBIpa>KE€HUA

[IpumenaTs IIOHATHE CTEHIEHM C IIEABIM ITOKa3aTEAECM, BBIIOAHATH IIPEOOPA3OBAHUA
BBIPAKEHHH, COAEPKAINNX CTEIIEHH C IIEABIM ITOKA3aTEAEM.

BBIIOAHATE TOKAECTBEHHBIE IIPEOOPA3OBAHHUA PAIMOHAABHBIX BBIPAKEHUII HA OCHOBE
IIPaBUA ACHCTBHUI HAA MHOTOYAECHAMU U AAT€OPAMIECKIMU APOOSAMI.



PackaaAbIBaTD KBAAPATHBIN TPEXYACH HA MHOKHTEAM.

[TpumeHATH IPeOOPA3OBAHUA BHIPAKEHIH AAS PEIICHUA PASAMYHBIX 33A29 U3 MATCMATHKH,
CMEKHBIX IIPEAMETOB, U3 PEAABHON IIPAKTUKI.

YpaBHeHU:A 1 HEPABEHCTBA

Perrate AnHEIHEIC, KBAAPATHBIC YPABHCHIA U PALIMOHAABHBIC YPABHCHHSA, CBOAAIIHECS K HIM,
CHUCTEMBI AByX ypaBHCHI/II;‘I C ABYMH HCPCMCHHI}IMI/I.

[IpoBoAnTE HIPOCTEHIIINE NCCACAOBAHUSA YPABHEHHUII U CUCTEM YPaBHEHHI, B TOM YHCAE C
IIPUMEHEHHEM IPaPUYECKUX IIPEACTABACHHN (YCTAHABANBATDH, HMECT AU YPABHCHHE HAU CHCTEMA
YPABHEHHI PEILIEHUA, ECAH HMEET, TO CKOABKO, U IIPOHUCE).

[Tepexoants OT cAOBeCHOH (DOPMYAHPOBKH 33aAa9M K €€ AATeOPamdecKOM MOAEAH C
IIOMOIIIBIO COCTABACHUSA YPABHEHUSA UAU CHUCTEMBI YPABHECHUIN, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aAa9HU IIOAVICHHBIH PE3YABTAT.

[IpumeHATh CBOMCTBA YHCAOBBIX HEPABEHCTB AAf CPABHEHMSA, OLICHKHU, PEIIATh AMHECHHBIC
HEPABEHCTBA C OAHOM IIEPEMEHHON U UX CUCTEMBI, AABATh IPAMUIECKYIO HAAIOCTPAIIHIO MHOKECTBA
pelreHunii HepaBEeHCTBA, CHCTEMBI HEPABEHCTB.

DyHKIIIN

[NTorumaTth 1 HCIOAB30BATH (PYHKITHOHAABHBIE ITOHATUA U A3BIK (TEPMUHBI, CHMBOAHYECKHE
00O3HAYCHNSA), OIIPEACAATh 3HAYCHNE (DYHKIIMH IO 3HAYCHUIO aAPIYMEHTA, OIIPEACAATH CBOMCTBA
dysxnmm 1o e€ rpaduxy.

Crpoutp rpaduKkn 5AEMEHTAPHBIX (DYHKITHI BUAA:

y=k/x,y=x2,y = x3y = |x|, y = VX, OIIUCHIBATb CBONCTBA YUCAOBON (pyHKIHK 110 ¢€ rpadpuky.
7 KAACC
Koanuectpo
Ne HaunmenoBanme pasaeAoB U TeM 4acoB Baexrponusie (HupPOBLIE)
n/u IIPOrpaMMBbI B KonTp. o0pasoBaTeAbHBIC PECYPCHI
cero paboTel
B "
1. Yucaa u BeraucaeHus. PanmuoHaAbHbBIE YHCAA 25 2 h:gjnogtzg)?i 7E415b90
butamorexka [IOK
2. | Aarebpamdeckue BEIPaKEHHA 27 4 https://m.edsoo.ru/ 7415590
bubanoreka [IOK
. 2 2
3. VPaBHCHIA I HCpABCHCTR 0 https://m.edsoo.ru/7£415b90
bubanoreka [IOK
4. | K .® 24 1
OopAuaTet it rpacpm. Pyt https://m.edsoo.ru/7£415b90
butamortexka [IOK
> Hosropenne it oBobuene 6 ! https://m.edsoo.ru/7f415b90

OBIIIEE KOAMYECTBO YACOB IIO

ITPOTPAMME 102 10
8 KAACC
Koanuecrso
Ne HanmeHoBaHuE pasAeAOB U TEM qacos Baexrponusie (1iugpoBbie)
no/o IPOTrPaMMBI o6pasoBaTeAbHBIE PECYPCHI
Bcero | Kontp.
paboTel
1. Uncaa n BerancAenus. KBaapaTHele KOpHI 15 1 Bubanorexa LIOK
https://m.edsoo.ru/7f417af8
5 Yucaa u seraucAaeHus. CTeeHs ¢ IeABIM - butamorexka [IOK
' IIOKA3ATEAEM https://m.edsoo.ru/7f417af8
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Aarebpamdeckue Berpaxerua. KBaApaTHbIi butamorexka IIOK
3. . 5 1
TPEXIACH https://m.edsoo.ru/7f417af8
4 AArebpaudecKre BEIPAKEHHA. 15 5 bubanorexa ITOK
AArebpamdeckas ApOOb https://m.edsoo.ru/7f417af8
VpaBHeHHUA U HepaBeHCTBA. KBaAparHbIe bubaumorexa LIOK
5. 15 2
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6. Vpasuenus u HepasercTBa. CrcremMs 13 1 bubaumorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7. Vpasuenus u HepasencTsa. Hepasencrsa 12 1 E:SQHO;TZSL(IEE TEA17af8
8. @yrkinn. OCHOBHbIC ITOHATHA 5 Bubamorexa HOK
https://m.edsoo.ru/7f417af8
bubanorexa ITOK
9 Oymian. Tucronrie Pymimu K ! https: m.edi_[oo.ru 7f417af8
bubaunorexa [TOK
10. [Tosropenue u 06061EeHIE 6 1 hetps: m.edsL<I)o.ru 7£417af8
OBIIIEE KOAMYECTBO YACOB TIIO 102 10
ITPOTPAMME
Temarnueckoe MAaHUPOBAHHE
7 KAACC
Haumenosanue KoaunugectBo OcHoBHOE coAeprKkaHme OCHOBHBIE BUABI ACAITEABHOCTH
pa3Aeaa (TeMbI) Kypca 9acoB oOyuaroIuxcs
YncAa ¥ BEIYMCACHUS. 25 TTousrue paunonassHOro | CucreMaru3upoBaThb u
ParmmonaAbHBIE YnCA2 YHUCAAQ. Apudmerndeckue | o6oramars 3HAHUA 00
ACHCTBUA C PAI[HOHAABHBIMU | OOBIKHOBEHHBIX U  AECATHYHBIX
YHCAAMIU. CpasHenne, | ApOOSX.
YIIOPAAOYNBAHIE CpaBHUBAaTh U YIIOPAAOUUBATH
PAITHOHAABHBIX 9HCEA. | APOOM, IIpeoOpa3oBbIBaf — IIPH
CremeHb € HATYPAABHBIM | HEOOXOAUMOCTH AECATHYIHBIE
[IOKA3aTCAEM. Permenne | Apobu B OOBIKHOBEHHBIE,

OCHOBHBIX 32Aa9 Ha ApPOOH,

IPOLEHTH us3 peaAbHOI
IIPAKTHKH. ITpusmakn
ACAMMOCTH, Pa3AOKEHHUA Ha
MHOKHUTEAN HATYPaABHBIX
YHCEA. Peaarnnie
3aBHCHUMOCTH. ITpamasn u
obparHad

HpOHOpHI/IOH’ZLAbHOCTI/I

OOBIKHOBEHHBIE B AECATUYHBIC, B
YJACTHOCTH B OEeCKOHEIHYIO
ACCATHYHYIO ApOOb. [lpumensaTs
PasHOOOpasHBIlE  CIOCODBI U
OPUEMBI BBIYMCAEHUSA 3HAYEHUI
APOOHBIX BEIPAKECHIN,
COACPIKAIIIUX OOBIKHOBEHHBIE U

ACCATUYIHBIC ApO6I/IZ 3aMCEHATH HpI/I

HEOOXOAUMOCTHU ACCATHIHYIO
ApPOOB OOBIKHOBEHHOM u
OOBIKHOBEHHYIO AECATHIHOIA,

IIPUBOAHTH BBIpaxkeHHE K opme,

HambOAee YAOOHOI AASL
BBIUHCACHUH, IPeoOpPa3OBHIBATH
ApOOHBIE BEIPAKEHUA Ha
YMHOKCHHE u ACACHIE

ACCATHYHBIX APOOCH K ACHCTBHAM

C II€CABIMU YU CAAMH.

10
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ITpusoants YHCAOBBIE u
OyKBEHHBIEC IIPHMEPHI CTEICHU C
HATYPAABHBIM ITOKA32TEAEM,
OOBACHAA 3HAYCHUSA OCHOBAHUS
CICIICHU W ITOKA3ATCAS CTCIICHI,
HAXOAUTH  3HAYCHUS  CTCHCHCH
Buaa a n (a —  aroboe
pPALIHOHAABHOE ~ 9YHCAO, N0 —
HATYPAABHOE YHCAO).

[Torumars CMBICA 3AIIHCH
OOABIIINX YHCEA C IIOMOIIBIO
ACCATIYHBIX APOOCH M CTemeHen
uncaa 10, mpuMmeHATP WX B
PEAABHBIX CUTYALIUAX.

ITpumenars IPHU3HAKA
ACAHMOCTH,  Pa3AOKCHHA  Ha
MHOKHUTEAH HATYPAABHBIX YHCEA.
Permmate  3apaum Ha  vacrw,
IIPOIIEHTHI,  HIPONOPIUH,  Ha
HAXOXKACHHE APOOH (IIPOLIEHTA) OT
BCAUYMHBI N BCANYHHBI IO ¢é
ApoOu (oporenty),  Apobu
(TIporieHTa), KOTOPHIH COCTaBAACT
OAHA BEAHYIHHA OT APYIOH.
IIpuBoauts, pasoupartp,
OIICHUBATH PA3AHYHBIE PEIICHUA,
3AIIHMCH  PEIICHHH  TEKCTOBBIX
33AQ9.

PacmosmaBare  u  OOBACHATH,
OIIUPAACH HA OIIPEACACHHS, IIPAMO
[IPOIOPIIHOHAABHBIE H OOpPaTHO
IIPOIOPIIHOHAABHEIE
3aBHCHMOCTH MEXAY BEATIHHAMHE;
IPUBOAUTH  IIPUMEPHl  3THX
3aBHCUMOCTEHl M3  PEAABHOIO
MHpa, H3  APYIHX  y4eOHBIX
IIPEAMETOB.

Permrate ITPaKTHKO-
OPHEHTHPOBAHHBIE  3aAAYM  HA
ApODH, IIPOLICHTBL, IPAMYIO U
obparHyto

HpOHOpHI/IOH’ZLAI)HOCTI/I,

IIPOIIOPIIIH
AArebpamdgeckne 27 byxsennsre BerpakeHHA. | OBA2ACTB aAreOpanIecKon
BBIPAKCHUS [Tepemennere.  AONYCTHMBIC | TEPMHHOAOTHCH H CHMBOAHKOM,
3HAYCHHA [ICPEMEHHBIX. | IPUMEHATE €€ B IIporecce
®opmyarr.  IIpeobpasoBanue | 0cBOCHHA y4eOHOIO MaTEPHAAA.
OYKBEHHBIX BeIpaxkeHuil, | HaxoAnTs 3HaueHmA OyKBEHHBIX
packpsITHE CKODOOK U | BEIPUKCHHE — IpH  3aAAHHBIX
IIPUBEACHHC ITOAOOHBIX

11




caaraembrx. CBoIicTBa crereHu

C HATYPAABHBIM ITIOKA3aTEACM.

MuorodaeHsr. Caoxenme,
BBIYUTAHUC, YMHOKEHUE
MHOTOYAEHOB. DopMyAHr

COKPAIICHHOTO  YMHOKEHUS.
PasAoxkenre MHOIOYAEHOB HA

MHOXHUTCAH.

3HAYCHUAX  OYKB;  BBIITOAHSATD
BBIYHCACHHA IT0 POPMyAaM.
Bermmoanstes 1IpeoOpa3oBaHus
LIEAOTO BBIPAKCHUA B MHOLOYACH
IIPUBCACHUECM ITOAODHBIX
CAAraeMbIX, PACKPBITHEM CKOOOK.
Bormoausts YMHOKEHIE
OAHOYAEHA HA MHOLOYACH U
MHOTOYACHA  HA  MHOTOYACH,
IPUMEHATE  (POPMYABL  KBaApaTa
CYMMBI H KBAAPATa Pa3HOCTH.
OcyrrecTBAATH pasAoKeHIE
MHOTOYACHOB HA  MHOMKHUTEAN
myTéM  BBIHECCHHSI 32 CKOOKH
OOIIErO MHOMKHTEASA, IIPUMCHCHIS
OPMYABL  PA3HOCTH KBaAPATOB,
dopmya COKpAITIEHHOTO
YMHOKCHISL.

ITpumensars peobpazoBaHue
MHOTOYACHOB  AAfl  PEILICHHA
PA3AMYHBIX 3aA29 U3 MaTEMaTHKH,
CMEKHBIX IIPEAMETOB, u3
PEAABHOM IPAKTUKH.
3HAKOMUTBCS C HCTOpHUEI

pa3BUTHA MATCMATHKHI.

Vpasuenus u

HEPaBCHCTBA

20

Vpasuenune, ITPaBHAQ
peoOpa3sOBaHUA  YPaBHEHI,
PABHOCHABHOCTD ~ YPABHEHHI.

AmHeHOE ypaBHEHHE C OAHOM

IIEPEMEHHOI], perenue
AMHEIHBIX YPaBHEHUIA.
Permrenye 3aAa4 ¢ IOMOIIBIO
YpaBHEHHUIA. AwuneitHOE
ypaBHEHHE C ABYMSA

IIEPEMEHHBIME U €TI0 IpaduK.
Cucrema  ABYX  AMHEHHBIX
ypaBHEHHI ¢ ABYMSA

HﬁpCMCHHbIMI/I.

Permrate AnmmeliHOE ypaBHEHHE C
OAHOHM IIEPEMEHHOH, IIPUMEHAA
IIPaBUAA IIEPEXOAA OT HMCXOAHOIO
ypaBHEHUA K PABHOCUABHOMY €My
Goaee pocroro BuAa. [Iposepsrs,
ABASICTCA AM KOHKDPETHOE YHCAO
xkopuem ypasHenud. I[loabupars
[IPUMEPEI map THCEA,
SBASFOIIUXCSA pereHmeM
AWHEMHOTO YPaBHEHHUA C ABYyMi
ITEPEMEHHBIMH. Crpownrs B
KOOPAMHATHOM IIAOCKOCTH
rpaduK AMHEHHOIO YpPaBHEHHA C
ABYMA IIEPEMEHHBIMU; IIOAB3YACH
rpaOHKOM, IIPUBOAUTH IIPHMEPEL
pelleHus YPaBHEHUA.

HaxoAuTs perireHne CHCTeMbl AByX
AMHENHBIX YPaBHEHHH C AByMA
IIEPEMEHHBIMH.

CocTaBAATh 1 pelaTs ypaBHEHUE
HAM  CHCTEMy VpaBHEHHI IIO
YCAOBHIO 3aAQYH,
HHTEPIPETUPOBATH B
COOTBETCTBUM  C  KOHTEKCTOM

32A29H IOAYYEHHEIN PE3YABTAT.
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Koopanuarsr u 24 Koopaunara Toukn Ha npsMoit. | Mzobpaxkars Ha KOOPAHHATHON
rpacpukn. OyHKITHH Yucaobble IIPOMEKYTKA. | IPAMOM TOYKH, COOTBETCTBYIOIIIHE
Paccrosimme  MexAy — ABYMA | 3aAAHHBIM ~KOOPAHHATAM, AYYH,
TOYKAMU KOOPAHUHATHOH | OTPE3KH, HHTEPBAABI; 3aIIICHIBATH
OPAMOIL. [IpsamoyroApHas | UX HA AATEOPAMICCKOM A3BIKE.
cucrema KOOPAHHAT Ha | OT™MedaTh B KOOPAHHATHOM
IIAOCKOCTH. [Ipumeper | IIAOCKOCTH TOYKH IIO 33aAAHHBIM
rpadpuKoB, 33AAHHBEIX | KOOPAHHATAM; CTPOHTH IpadduKu
dopmyramm. Urenne | HECAOKHBIX 3aBHCHMOCTEH,
rpacdukoB PCAABHBIX | 3aAaHHBIX (DOPMyAaMH, B TOM
3aBHCHMOCTEH. ITonArme | 4rcae € HOMOIIBIO IIHPPOBHIX
dyuxmuu. I'pacduk dymkimm. | raaboparopuii.
Csoricrsa dyuxunii. Aunetinas | [Ipumensrs, H3y9aTh
dyHKIIA. [Toctpoenne | mpenmyrecTsa,
rpadprka AMHEHHON (PYHKINM. | HHTEPIPETUPOBATh TPADUICCKIE
I'padbux dbyskimmuny = | x |. CIIOCOO IIPEACTABACHHSA U AHAAN32
PasHOOOpasHON KU3HEHHOM
nadOpMAIIUH.
OcpauBarp noHATHE (PYHKIIHUH,
OBAAACBATD DYHKIIHOHAABHOI
TepMuHOAOTHEH.  PacmosHasaTh
AuHelHyro dyuknuio y = kx + b,
OIINCHIBATH €€  CBOMCIBA B
3aBHCHMOCTH ~ OT  3HAYCHUU
koapPurmentos k u b. Crpouts
rpadduKH  AHMHEHHOH yHKIUH,
yrKnn y = |x].
Hcroap3oBats nudposble
pecypcst AAS ITOCTPOCHHSA
rpacduKkoB (OYHKIIUH U HU3yIECHUA
nx cBoHcTB. [IprBoANTE IpHIMEpHI
AMHEMHBIX  3aBUCHUMOCTEH B
PEAABHBIX IIPOLIECCAX U ABACHUAX.
ITosTopenme u 6 ITosTOpenme OCHOBHBIX | BeOupars, IpuMeHATh OLIEHUBATD

0b001IeHue

IIOHATU U METOAOB Kypca 7

KAacca, 0DODIeH e 3HAHUT.

CIOCOOBI  CPaBHEHHS  HHCEA,
BBIYUCACHHUI,  IPpeoOpasoBaHuil

BBIPAKEHUI, PEIIEHUA YPABHEHHI.

OcyrmectBAATD CaAMOKOHTPOAD
BBIIIOAHSAEMBIX AEUCTBUI u
CaMOIIPOBEPKY pesyAbTaTA

BBIYUCACHHUH, IIPEOOPA3OBAHMIA,
IIOCTPOECHHI.

Permrate  33p29m B3 peaABHOI
JKU3HH, IIPUMEHATD
MATEMATUYECKAE  3HAHUA  AAA
pereHus  33Aa9 U3 APYIHX
TIPEAMETOB.

Permars TEKCTOBBIE 3aAQYH,
CPaBHHBATH, BBIOHPATH CIOCOOBI

pemeHus 3aAa9m.
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OBIIEE 102
KOAMYECTBO
YACOBIIO
ITPOTPAMME
8 KAACC
Haumenosanue Koa-Bo OcHOBHOE coAeprKkaHme OCHOBHBIE BUABI A€ATEALHOCTH
pasAeaa (TeMbI) Kypca YacoB 0o0yuaroIuxcs
UrcAa u BEMHCACHUS. 15 KBaaparueiit koperp u3 drcaa. | POpMyAHpPOBATE OIPEACACHHE

KsaaparHbie kopHI

ITousarue 06

HPPALIOHAABHOM YHCAE.
AecATUYIHBIEC IPHOAMKEHUA
UPPALIIOHAABHBIX YHCEA.
AeiicTBUTEABHEIE YHCAQ.
CpaBHeHme  ACHCTBHTEABHBIX
JHCEA.

Apudmerraeckuit
KBAAPATHBIH KOPCHB.
VpaBHeHune BUAa X2 = 4.
CpoiictBa  apu@METHYECKHX
KBAAPATHBIX KOPHEH.
[IpeoOpaszoBanme  YHCAOBBIX
BBIPAKEHNN,

COACPIKATIIIX KBAAPATHEIC

KOPpHI

KBAAPATHOTO KOPHA M3 YHCAQ,
aprMETUYIECKOrO  KBAAPATHOIO
KOPHH.

ITpumeHaTH OIIEPAITHFO
HU3BACYCHUA KBAAPATHOIO

KOPHA H3 9YHCAQ, UCIOAB3YA IIPU
HEOOXOAUMOCTH

KAABKYAATOP.

OrneHuBaTh KBAAPATHBIC KOPHH
LICABIMH HCAAMH H

ACCATHYIHBIMU APOOAMH.
CpaBHUBATE U YIIOPSIAOYHUBATH
PALIMOHAABHBIC U
HMPPAIHOHAABHEIC YHCAQ,
3AIIMCAHHBIE C IIOMOIIBIO
KBAAPATHBIX KOPHEH.
HccaepoBars ypaBHeHHE X2 = 4,
HAXOAHUTb TOYHBIE U
npubAmKEHHbIE KOPHH 11pH a > 0.

HccaepoBars CBOMCTBA
KBAAPATHBIX KOPHEIA,
ITPOBOAA YHCAOBBIC

SKCIIEPUMEHTHI C HCITOAB30BAHUEM
KaABKYAATOPA (KOMIIBIOTEPA).
AOKa3pIBATH CBOICTBA
aprMETUIECKUX KBAAPATHBIX
KOPHEH; IPHMEHATb HX AAd

peobpazoBaHus

BBIPAKEHUI.

Bemmoanares npeobpa3zoBaHuA
BBIPAKEHUI,

COACPIKAIIIIX KBAAPATHBIC KOPHIL
Brrpaxats

[IEPEMEHHBIC H3 I€OMETPHYECKUX
u PHUIHIECKHX

dopmya.

Brruncaare 3HAYEHUA
BBIPAKCHUH, COACPIKAIIINX
KBAAPATHBIC KOPHH, HCIOAB3YA
IIPU HEOOXOAUMOCTH
KaABKYAATOP.

M crioAp30BaTh B XOAEC PCIICHUA
3aAa9 SACMEHTAPHBIC
IIPEACTABACHHUSA,  CBA3AHHBIE  C
IPpUOAMKEHHBIME

3HAYEHUAMH BEAUYMH.
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3HaKoMUTBCA C  HCTOpPHEH

pasBUTHA MATEMATUKI

Yncaa ¥ BEIYUCACHUA.
CreneHb ¢ IEABIM

ITOKA32aTCACM

Crenrenn c IIEABIM
moxkasateaeM. CTaHAapTHAA
3aIINCh  YHCAA.  PasMepsl
OOBEKTOB OKPYKAIOIIIETO

mupa  (OT  9AGMEHTaPHBIX
YACTHUI] AO KOCMHYECKIX
OOBEKTOB), AAITEABHOCTD
IIPOLIECCOB B

OKPYKAIOIT[EM MUpE.

CBoIicTBA CTCIICHH C IICABIM

ITIOKA3aTCACM

®opMyAHPOBATE OIIPEACACHHE
CTEIEHH C IIEABIM

TIOKA3ATEACM.

ITpeAcTaBAATE 3aIIUCH OOABIIINX
M MAABIX YHCEA B

craupaapTaoM Bruae. CpaBHUBATH
YHCAQ U BEAMYUHEL,

3AIMCAHHBIE C HCIIOAB30BAHHEM
crerenu 10.

Hcnoab30oBaTh 3ammch 4mceA B
CTAaHAAPTHOM BHAE

AAST BBIPAKCHUA pasmepos
OOBEKTOB, AAUTEABHOCTH
IIPOIIECCOB B OKPY/KAFOIIIEM MHUPE.
®opMyAHpPOBATE, 3AIHUCHIBATH
B CUMBOAHYECKOMN

dopMe ©  HAAFOCTPUPOBATH
OpUMEPAMM CBOMCTBA CTEIIEHU C
IIEABIM IIOKA32TEAEM.
IlpumeHATH CBOICTBA CTEIICHU
AASL IIPEOOPA3OBAHUA

BBIPAKEHUI, COAEPIKATITIX
CTEIEHU C IIEABIM

TIOKA3ATEACM. BpimoAusaTs
ACUCTBUSA C YUCAAMH,
3AIHCAHHBIMU B CTAHAAPTHOM
BHAC (YMHOMKCEHUE,

ACGACHIE, BO3BEACHHE B CTCIICHD)

AArebpandeckue
BBIPAKCHUS.

KBaaparHeIil TpéxuaeH

Ksaapatserit TPEXIAEH.
Paznokenne kBappaTHOTO

TPEXYAECHA HA MHOKUTEAT

Pacriosznasartn KBAAPATHBI
TPEXYAEH, YCTAHABAUBATD
BO3MOKHOCTb €r0 Pa3AOKEHHUA Ha
MHOKITEA.

PackaaApIBAaTE HAa MHOKUTEAU
KBaAPATHBII

TPEXYAEH C HEOTPHUIATEABLHBIM

AVCKPUMHHAHTOM

AArebpandeckue
BBIPAKCHUS.

AArebpamdeckas ApOOb

15

AArebpamndeckasn ApPOOB.
Aormycrumble 3HAYCHHSA
[IEPEMEHHBIX, BXOAAIIUX B
aAreOpanyecKue

BBIPAKCHUA. OcuoBraoe
CBOHCTBO aATe€Opam<ecKOm
Apobu. CokpartieHne ApoOeii.
Caoxenue, BBIYMTAHUE,

YMHOKCHHC U ACACHHC

AATEOPAMYIECKHX ApOOeH.
[Tpeobpaszopanue
BBIPAKEHIH, COAEPKAIIUX

aAreOpangeckue Apoon

3anuceIBaTh aAreOpan<eckue
seipakennd. HaxoanTs

00AACTD OTIPEACACHHA
PALIMOHAABHOTO BBIPAXKEHUH.
BreimoAnars YUCAOBBIE

IIOACTAHOBKH 1 BBIYHUCAATH
3HAYCHUC ApO6I/I, B TOM YHCAE C
ITIOMOIIIBIO

KaABKYAATOPA.

DopmyasupoBaTh OCHOBHOE
CBOMCTBO

aATeOpangecKon Apobu u

IIPUMEHATE €rO AAA
peobpasoBaHua APOOEH.

BeirmoAanars AEVCTBUSA C
aATeOpaIeCKUMU APOOAMHU.
INpumensrs IIpe0OpasoBaHus

BBIPAKEHHH AAS
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pemeHna  3aAad.  BeIpaskars
nepeMeHHbIe 13 HOPMyA
(pusuuaeckux, IreOMETPHYECKUX,
OIIHCBHIBAFOIIIIX

OBITOBBIC CHTYALIN)

Vpasuenus n
HEPABEHCTBA.

KsaapatHbre ypaBHEHNA

15

Ksaaparnoe ypaBHEHUE.
Henoanoe kBaaparaoe
ypaBHCHEIC.

Dopmyaa KOpHEH KBAAPATHOIO
ypasHeHus. Teopema

Buera.

Perrrerme ypaBHEHUI,
CBOAAIIUXCSA K KBAAPATHBIM.
INpocretimme ApPOOHO-
PAIIIOHAABHBIC YPABHCHIA.
Perrenrie  TeKCTOBBIX 33Aad C
IIOMOIIIBIO KBAAPATHBIX

YpaBHEHHUIT

PacriosHaBaTh KBAaAPATHBIC
ypaBHEHUA.

3anuceiBaTh (POPMyAy KOpHEH
KBAAPATHOTO

ypaBHEHNS; PeIlIaTh KBaApaTHEIE
ypaBHeHHA —

IIOAHBIE H HEIIOAHBIE.
ITpoBoauTs npocreiinme
HCCAEAOBAHHA KBAAPATHBIX
YPpaBHEHUIL.

Pemars ypaBHEHUS,
CBOAMAIIIHECA K KBAAPATHEIM, C
IIOMOIIBIO  IIPeOOPA3OBaHUN K
3aMEHOI IIEPEMEHHOMM.
HabAroaats M aHAAM3UPOBATH
CBA3b MEMKAY KOPHAMU

u K03 DUIIHEHTAMU KBAAPATHOIO
ypaBHEHUS. @ opMyAHpPOBATH
tTeopemy Buera, a Takke oOparHyro
TEOpPEMY, IIPUMEHATD 9TH TEOPEMBI
AASL perreHus

3aAad.

Pemrare TexcTOBBIE 3aAaYU
AATEOpPATIECKUM

crrocobom: IIEPEXOAHTE oT
CAOBECHOI (POPMYAHPOBKU
YCAOBHSA 32AQ9H K AAT€OPANIECKON
MOACAH IIYTEM

COCTABACHUS YPABHCHMUSA; PEIIATH
COCTaBACHHOEC

ypaBHEHUE;  HHTEPIPETHPOBATH
PE3yABTAT.

3HAKOMUTBCA C  HCTOpHeEH

pasBUTHA aATEOPBI

Vpasuenus n
HEPaBEHCTBA.

CucreMsl ypaBHEHHIN

13

AmuneiiHoe ypaBHEHHE C AByMsA
ITEpEMEHHBIMH, €TI0

rpadbuK, IPUMEPHl PEILICHUA
VPaBHEHUI B IIEABIX

YHCA2X.

Perrenme CHCTEM ABYX
AMHEMHBIX YPABHEHUH C

ABYMS ITepEMEHHEIMI.
ITpumepsr perieHnsa cCuCTEM
HEAMHEMHBIX ~ YPABHEHUM  C
ABYMS IT€PEMEHHBIM.
I'padpuraeckaa mmTEpIIpeTaIIAA
YpaBHEHUSA C AByMsA
MEPEMEHHEIMH M CHCTEM
YPaBHEHHII C ABYMA

IIEPEMEHHBIMU.

Pacno3saBsars AMHEHHBIE
YpaBHEHHUsA C AByMSA
TIepEMEHHEIMH.

Crpourp rpaduky AHHEHHBIX
VPaBHEHUI, B TOM YHCAE

HCIIOAB3YSA nudpoBbIe
pecypcsL

Pasamuare  mapasseAbHBIE U
IIepeCceKaroIuecs

IIPAMBIE 110 MX YPABHEHUAM.
Pemarth crcreMBr ABYX AMHEHHBIX
YPaBHEHUI C ABYMS
IIEPEMEHHBIMUA  ITOACTAHOBKOH 1
CAOKEHHEM.

PemraTe npocreiimue cucTeMsl, B
KOTOPBEIX OAHO H3

ypaBHEHMI HE ABASCTCA
ATHEHHBIM.
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Permenme TekCTOBBIX 3aAa49 C

IIOMOIIBXO CHCTEM

ITpusoauTs rpadpUIeCKyro
WHTEPIIPETALUIO
peIeHus ypaBHEHHA C  AByMA

YpaBHEHUI
IIEPEMEHHBIMHU U CHCTEM
YpaBHEHUI C ABYMSA
IIEPEMCHHBIMH.
Pemrate TEKCTOBBIE 3aAadM
aATEOpaNIECKUM
criocobom
Vpasuenus n 12 UYucaosele HepaseHCTBa H ux | POpMyAHMpOBaTH CBOMCTBA
HEPABEHCTBA. CBOMCTBA. YHUCAOBBIX HCPABCHCTB,
Hepasencrsa Hepasencrso c OAHOIT | MAAOCTPHPOBATE X Ha
. . KOOPAHHATHOI IIPAMOH,
repeMeHHOH. AnHeliHbIe
. | AOKa3BIBaTh aATCOPANICCKH.
HEPABEHCTBA C OAHOM .
P A Ilpumensars CBOICTBA
TIEPEMCHHOM U X PCITICHIC. HEPABEHCTB B XOAE PEILICHUA
Cucremsr AUHENHBIX | 32A29.
HEPABEHCTB C OAHOM PemraTe AnHeHHbIEC HEPABEHCTBA C
TIEpEMEHHOI U UX PEITeHHe. OAHOH II€PEMCHHOM,
Wsobpaxerue pereHus H300paKaTh EemCHHe
. HEPABEHCTBA HA YHCAOBOI
AMHEHHOTO HEPaBEHCTBA U .
_ | opamoii.
HX  CHCTEM  Ha  HHCAOBOM | Perarp  cHCTEMBI  AMHEHBIX
IPAMON
pAMO HEPABCHCTB, H300paKATH
pellleHne CUCTEMBI HEPABECHCTB Ha
YHCAOBOH IPAMOM
Qynkrun. OcHOBHBIE 5 [Toustre dynkun. Obaacts | Mcnoas3oBate
HIOHATUA OIPEACACHUSA 1 DYHKIIHOHAABHYIO
MHOKECTBO suauennii | TCPMUHOAOIHIO M
CHAMBOAMKY.
dyukimu. CriocoOsl 3aAaHMA <y
. Beruucaare 3HAUYEHUA
dyHKIHI. .
byHKIIHUI, 3aAaHHBIX
I'padbux  dynkiun. Cporicrsa dopmyaavu (uput
dyHKIIIT, UX HEODXOAUMOCTH HUCIIOAB30BATh
oTOOparkeHne Ha rpaduke KaABKYAATODP); COCTABAATH
Ta0AUIIbI 3HAYEHUN
dyHKIHH.
Crpoute mo TOukam rpaduxKu
dyHKIHI.

OnuceiBark cBoiicTBa (OyHKIIIU
HA OCHOBE €€

rpadu9ecKoro IpeACTaBACHUA.
Hcnoas3osars
(DYHKIIMOHAABHYIO
TEPMUHOAOTHIO U

CHMBOAUKY.

HccaepoBatp IIPUMEPEI
rpadUKOB, OTPAKAIOIIIX
pEeaAbHBIE IIPOLIECCHl U ABACHUAL
ITpuBoauTE

MIPUMEPHI IIPOLIECCOB U ABACHUMN
C 3aAAHHBIMU

CBOMCTBAMMU.

HMcnoAs30BaTh KOMIIBIOTEPHBIE
MPOIPAMMBI AAf

rnocrpoenus rpaduKoB (yHKIMH
1 M3YYCHHUA UX
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CBOICTB

POynxmuu. Yucaosore
dyHKIIHI

Urenne u IIOCTPOEHUE
rpaduKoB (PyHKIIHH.
[Mpumepsr rpacpuKoB
DYHKIIHH, OTPAIKAFOIIIX
PeaAbHEBIE IIPOLIECCEHL
Dymkinm, OITHCBIBAIOTITHE
IPAMYIO U OOPATHYIO
IIPOIOPIIHOHAABHEIE
3aBHCHUMOCTH, UX IPadHKH.
I'umepboaa.

I'pacbuk pymkmm y = x2.
QOymkimm y = 52, ) = x3, 9 = \/x,
y=1lxl
rpadprraeckoe perrreHme
YPaBHEHUI U CHCTEM

YpaBHEHUI

HaxoAuTs C TIOMOLIBEO
rpacduxa HyHKIUH 3HAYCHIE
OAHOM U3 PacCMaTPHUBAEMBIX
BEAUYHH 10 3HAYCHHUIO
APYTOH.

B HecaoKHEIX cAygasx
BBIpA’KaThb (pOPMyAOIt
3aBHCHMOCTB MECKAY
BEAMYIHHAM.

OnuceIBaTh xapakrep
HM3MEHEHUA OAHOH BEAUYHHBI B
3aBHCHUMOCTH OT U3MEHEHHA
APYIOIL.

PacriosHaBaTh BUABI H3y9aCMBIX
dyHKIHI.

IToxaspiBaTh CXeMATHYECKU
ITOAOKEHHE Ha

KOOPAHHATHOH ITAOCKOCTH
rpacdukoB PyHKIIMNA BUAA:

y=xty=23,y=Vx,y= |x|

Hcnoas3osars
(PyHKLIOHAABHO-TPpapuIecKre
MPEACTABACHUA AAA PEIITCHUA T
HCCAEAOBAHISA

YPaBHEHUI U CUCTEM YPaBHEHHIL.
ITpumenaTts mudgposbie
PeCypCBI AASl ITOCTPOCHHUSA
rpaduKOB (DyHKIINH

ITosTopenme u

0b600menme

ITosTOpenme OCHOBHBIX
ITOHATHH U METOAOB KYPCOB
7 m 8 xaaccoB, 00OOIIEHUE

3HAHUNA

Beibupare, npUMeHATS,
OIIEHUBATH CIIOCOOBI
CPaBHEHUSA YHCEA, BEIHCACHUI,
peobpa3oBaHuit

BBIPAKCHIUIM, PEIIICHUA
YPaBHEHUI.

Ocy1ecTBAATE CAMOKOHTPOAB
BBIITOAHSAEMBIX

AEHCTBUH M CAMOIIPOBEPKY
PE3yABTATA BEIYUCACHUIL,
IIpeoOPa3oBAHUIL, IOCTPOEHUMN.
Pemarts 3apa9n u3 peasbHOM
JKH3HH, IPUMEHATD
MATEMATUYECKIE 3HAHUS AAS
peleHus 3aAa4 U3

APYTHX IIPEAMETOB.

Perrarb TeKCTOBBIE 3aAAYM,
CPaBHUBATH, BBIOMPATH
CITIOCOOBI peIlIeHN 3aAAYH

OBIIIEE
KOAMYECTBO
YACOB 110
ITPOITPAMME

102
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IToypouHoe maaHumpoBaHmIe

7 KAACC

Ne Coaeprxanne yueGHOro MaTepruasa Koa-Bo DopmsI
ypoka 4acoB KOHTPOAA
I'raBa 1. Berpaxenns, Toxaectsa, ypasuerusd — 21 ypok
1. Berpakerus 8
1-2 Panmonaabubie yncaa 2
3—4 | YucAOBBIC BBIPAKCHHS 2 CP
5-6 Berpaxkenus ¢ mepeMeHHBIMI 2
7-8 CpaBHeHME 3HAYEHNN BEIPAKECHIN 2 CP
2. [TpeobpasoBanne BEIpaKeHUI 4
9—-10 | CaoiicTBa ACHICTBUIA HAA YUCAAMU 2 CP
11 -12 | Toxaectsa. ToxmaeCTBEHHDIE IPEOOPA3OBAHUA BBIPAKCHIN 2
13 Korrpoasnas padora Nel o Teme «HucAoBsie 1 aAreOpandeckme 1 KP
BBIpAKEHUSA. T OMKACCTBEHHDIE IIPEOOPA3OBAHUSA BEIPAKCHIID
3. VpaBHeHHUA C OAHOH IIepEMEHHOM 7
14 VpaBHenue u ero KOpHU 1
15-16 | AuneiHOE ypaBHEHME C OAHON IIEPEMEHHOM 2 CP
17 -19 | Pemrenue 3aAa9 ¢ IOMOIIBIO YPABHEHUH 3 cp
20 DopmyAabr 1
21 Korrpoapnas pabora Ne 2 o Teme «YpaBHEHUA C OAHON IIEPEMEHHOM» 1 KP
I'raBa 2. @ymkimm — 12 ypokos
4. Oyskiun u ux rpaduKu 5
22 UncAoBBIE TPOMEKYTKI 1
23 Uro Takoe dynxusa 1
24 Beraucaenue saadeHnit pyHKIHH 110 (popmyAae 1 CP
25-26 | I'pacdux dyuxuun 2
5. Auneiitnas dpyHKImA 6
27 —28 | Ilpsimas IpoOITOPHHOHAABHOCTD U €€ rpaduK 2 CP
29 —31 | Aunetinas dpyukiua u ee rpadpuk 3 CP
32 -33 | Kycouno-3apanube (DyHKINN 2
34 Komrpoapnas pabora Ne3 o teme «PyHxrimm» 1 KP
I'aaBa 3. Crerrens ¢ HaTypaAbHBIM IOKa3aTeaeM — 11 ypokos
6. Crerrenb 1 ee CBOWCTBA 5
35 OmpeaeAeHHE CTEITEHN C HATYPAABHBIM ITOKA3aTEAEM 1
36 — 37 | VMHOMKEHUE U ACACHUE CTEIICHCH 2 Cp
38 —39 | BosBeaeHmE B CTEIICHD IIPOM3BEACHHS U CTCIICHI 2 Cp
7. OAHOYAEHBI 5
40 OAHOYACH U €rO CTAHAAPTHBIH BHA 1
41 — 42 | VMHOMEHNE OAHOYACHOB. Bo3BeacHEe OAHOYAEHA B CTEIIEHD 2 cp
43 Oyaxunn y = x? 1 y = x> ¥ ux rpaduxu 1
44 O IpOCTHIX U COCTABHBIX YNCAAX 1
45 Konrpoapnas padbora Ne4 1o Teme «CTeleHb € HATYPAABHBIM ITOKA32ATEACM» 1 KP
I'AaBa 4. Muorouaensr — 18 gacos
9. Cymma U pa3sHOCTb MHOTOYACHOB 4
46 —47 | MHOTOYACH 1 €TO CTAHAAPTHBIA BHA 2
48 — 49 | CaokeHUE B BBIYUTAHUE MHOTOYACHOB 2 Cp
10. TTponsBeaeHre OAHOYACHA M MHOTOYAEHA 6
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50 — 52 | VMHOXEHIE OAHOYAEHA HA MHOIOYAEH 3 CP
53 — 55 | BeiHecenme OOIIEro MHOKUTEAS 32 CKOOKH 3 CP
55 Konrpoarnas pabora Ne5 110 Teme «Cymma i pa3HOCTb MHOTOYACHOB. 1 KP
[TpousBeacHIE OAHOYACHA I MHOTOYACHAY
11. ITponsBeaeHre MHOTOYAEHOB 6
57 — 58 | VMHOKEHTE MHOTOYAEHA HA MHOIOYAEH 2
59 — 61 | PaszaokeHHE MHOTOYACHA HA MHOMKUTEAH CITOCOOOM IPYIIIIMPOBKA 3 CP
62 AeAeHmE C OCTATKOM 1
63 Kourpoasnas padbora Neb o Teme «MHOTOUACHBD 1 KP
I'aaBa 5. DopMyABI COKpPAIIIEHHOTO YMHOKEHUA — 18 wacoB
12. KBaapaT CyMMBI B KBaAPAT Pa3HOCTH 5
64 — 65 | BosBeAeHHE B KBaAPAT U B KYyO CYMMBI M PA3HOCTH ABYX BBIPAKCHII 2 CP
67 — 68 | PazaokeHHE HA MHOMUTEAH C IIOMOIIBIO (DOPMYA KBaApaTa CyMMBI K CP
KBaApaTa pasHOCTH
13. Pasuoctp kBaapaToB. Cymma u pasHOCTH KyOOB 5
69 —70 | YMHOMKEHHE Pa3HOCTH ABYX BBIPQKEHHIH HA UX CYMMY 2 CP
71 — 72 | PasaoxkeHre pasHOCTH KBAAPATOB HA MHOKUTEAN 2 CP
73 Pazaoxenne Ha MHOMKUTEAH CYMMBI M PA3HOCTH KyDOB 1
74 Korrpoapnas pabora Ne7 1o teme «KBaapar cymmer i pasHoctu. PasHocts 1 KP
kBaApaToB. CyMMa 1 pa3sHOCTB KyOOB»
14. IlpeobpasoBaHue LIEABIX BEIPAKEHHIE 6
75—76 | IlpeobpasoBaHue IIEAOTO BEIPAKEHUA B MHOTOYACH 2 CP
77—179 | IlpumeneHne pasAHYHBEIX CIIOCOOOB AAf PA3AOKEHHA HA MHOKUTEAH 3 CP
80 Bosseaenue ABydAeHa B CTEIICHD 1
81 Korrtpoapnas pabora Ne§ 110 Teme «POPMyABI COKPAIIIEHHOTO YMHOMXKCHUA» 1 KP
I'aaBa 6. CucreMbl AMHENHBIX ypaBHEHHH — 15 dacoB
15. AuHeiinble ypaBHEHUA C AByMs IIEPEMEHHBIMU H HX CHCTEMBI 5
82 AmHEIHBIC YPABHCHHUA C ABYMS IICPEMCHHBIME 1
83 — 84 | I'padpuk AMHEHHOIO ypaBHEHUSA C ABYMS IIEPEMEHHBIMI 2 CP
85—86 | CucreMbl AMHEHHBIX YPABHEHUIT C ABYMSA IT€PEMEHHBIMU 2 CP
16. Perrrenme cricteM AMHEHHBIX YpaBHEHHIT 9
87 — 88 | Cnocob moACTaHOBKHI 2 CP
89 —90 | Coocob caoxenus 2 CP
91 — 93 | Pemrenue 3aAa9 C ITOMOITIBFO CHCTEM YPABHEHIH 3 CP
94 — 95 | AuneliHEIC HEPABEHCTBA C AByMA IICPEMEHHBIMHU H HX CHCTEMBI 2
96 Komrpoapnas pabora Ne9 no teme «CucreMel AMHEHHBIX YpaBHEHUID 1 KP
17. TloBropenue kypca 7 kaacca — 6 9acoB
97 ITosropenne temer «Boipamenus. Toxaectsa. YpaBHEHIA» 1
98 ITosropenne Temsr «Pyuxrmm. PoOpMyABI COKPAITIEHHOrO YMHOKEHUM 1
99 ITosropenne Temsr «POPMYABI COKPAIIEHHOTO YMHOKeHNA. MHOrOYAECHED 1
100 Hrorosas KoHTpOoAbHaA paboTa 1 KP
101 — | Peseps. [loaBeaenue uroros 2
102
8 KAACC
Ne Coaepixanne yaeOHOro MaTepruasa Koa-Bo Dopmer
ypoka 9ACOB KOHTPOAA

I'aaBa 1. Parmonaasuee Apobu — 16 ypokos
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1. PanmonasbHBIE APOOH 1 UX CBOHCTBA

(O8]

1 ParmonaAbHBIC BEIPAKEHES 1
2-3 OcHoBHOe cBoticTBO Apobu. CokpartieHne Apodeit 2 CP
2. Cymma 11 pa3HOCTB APOOEIt 4
4-5 CAoKeHIE U BEMUTAHIE APOOCH C OAMHAKOBBIME 3HAMCHATEAAMI 2 CP
6-7 CAorKeHME U BEIYHTAHHE APOOEH C Pa3HBIMU 3HAMECHATCAAMIU 2 CP
8 Konrpoasnas pabora Nel o teme «ParmmonasbHEIE APOOH. 1 KP
CAoxeHrE U BEIMUTAHHE APODEI»
3. IlpousBeacHue 1 YacTHOE APOOEIT 7
9-10 Vmuoxkenne Apobeii. Boseaerme ApobOeti B crercHp 2 CP
11 Aenenune Apobeit 1
12 [IpeobpazoBaHue paOHAABHBIX BBIPAKCHUN 1 CP
1314 Dymkrus y Zg u eé€ rpadpuk 2 cp
15 ITpeacraBaeHmE APOOH B BUAE CYMMBI APOOEIt 1
16 KouTpoapnas pabora Ne2 1o teme «[IpeoOpazoBanue pannoHaAbHBIX 1 KP
BEIPAKECHNI
I'aaBa 2. ParmonaasHEle ApobOU — 15 ypokos
4. ApudmeTraecKuil KBAAPATHBIH KOPCHB 6
17 AelCTBUTEABHBIE YHCAQ 1
18 -19 Ksaaparuere kopau. Apudmeraaeckuii KBaAPaTHBIN KOPEHD 2
20 Vpasuenue x> = a 1 Cp
21 HaxoxaeHre IpHOAMKEHHEIX 3HAYCHIH KBAAPATHOTO KOPHS 1
22 Oymkrua y = & 1
5. CoticTBa apH(METHIECKOTO KBAAPATHOIO KOPHSA 2
23 KBaapaTHBIl KOPEHDb U3 IPOU3BEACHUA H APOOU 1 Cp
24 KBaAparHBIT KOPEHb U3 CTCIICHU 1 CP
25 KonrTtpoapnas pabora Ne3 1o Teme «AprdmMeTnaecKuil KBaAPATHBIN KP
KOPCHBY
6. [lprmenenHue CBOHCTB apH(METHIECKOTO KBAAPATHOIO KOPHS 5
26 — 27 Brraecerne mHOXKHMTEAA 32 3HAK KOpHA. BHECeHTE MHOKHTEASA TTOA Cp
3HAK KOPHA
28 - 29 [TpeobpazoBaHue BBIPAKEHUIM, COACPIKAIIINX KBAAPATHBIE KOPHHI 2 CP
30 [IpeobpazoBanue ABOMHBIX PAAHKAAOB
31 Konrpoasnas pabora Ned o teme «l Ipumenenue cBOHCTB 1 KP
aprMETIIECKOTO KBAAPATHOTO KOPHS»
I'aaBa 3. VpaBHeHus u cucremsl ypaBHeHuil — 33 ypoka
7. KBaaparHOE ypaBHEHME U €rO KOPHH 8
32 Heroansie KBaApaTHBIE YPaBHEHUA 1 CP
33 -34 | ®opmyaa KOpHEH KBAAPATHOIO YPABHEHHA 2 CP
35-37 Pertenue 3apaq 3 CP
38 -39 | Teopema Buera 2 CP
40 Konrpoapnas pabora Ne5 1o Teme «KBaaparHOe ypaBHEHUE U €TO 1 KP
KOPHID
8. KBaapaTHBI TpexdgaeH 5
41 - 42 KBaApaTHEIN TPEXIACH U €TO KOPHH 2
43 — 45 | Pasao:xeHHE KBAAPATHOIO TPEXIACHA HA MHOKUTCAH 3 CP
9. ApoOHBIE pallHOHAABHBIC YPABHEHUA 6
46 — 48 | Pemrenne APOOHBIX PAIIMOHAABHBIX YPABHCHUH 3 CP
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49 - 51 Penrenue 3apaq 3 CP
10. VpaBreHuA ¢ AByMA IHEPEMEHHBIMHU H HX CHCTEMEI 12
52 -53 VpaBHEHUE € AByMA IIEPEMEHHBIMU U €r0 rpaduk
54 — 55 | MccaeaoBaHpE CHCTEM ABYX AMHEHHBIX YPABHEHHUIT C AByMS CP
IIEPEMEHHBIMU
56 — 57 I'pacdbrraeckuii crrocod pereHns CUCTeM YPaBHEHHI 2 CP
58 =59 | AArebpamdecknil ciocob pereHns CHCTEM YPaBHEHHH 2 CP
60 — 61 Pertenne 3apaq 2 CP
62— 063 | VpaBHEHHIE C TapaMETPOM 2
64 Konrpoasnas pabora Ne6 110 Teme «Y paBHEHHA U CHCTEMBI 1 KP
YPaBHEHUI C ABYMs IIEPEMEHHBIMED
I'raBa 4. Hepasencrsa — 11 ypoxos
11. YncAoBbIe HEpaBEHCTBA U UX CBOMCTBA 4
65 UncAoBbIE HEPABEHCTBA 1
66 — 67 | CBolicTBa YHCAOBBIX HEPABCHCTB 2 CP
68 CAoxeHrE B YMHOKEHIEC HEPABEHCTB 1
12. HepaseHcrpa ¢ OAHOM ITEPEMEHHON M X CHCTEMBI 6
69 Ilepeceuenne u 0OBEANHEHHE MHOKECTB 1
70 UncAOBBIE TPOMEKYTKH 1 CP
71 Perrrenne HepaBeHCTB ¢ OAHOMN ITEPEMEHHOMN 1 Cp
72-173 Permrenme crcreM HepaBEHCTB € OAHOH ITEPEMEHHOMN 2 CP
74 AoOKa3aTeABCTBO HEPABEHCTB 1
75 Konrpoarnas pabora Ne7 o teme «Hepaserncrpa» 1 KP
I'raBa 5. @ynmknua — 14 ypokos
13. Oyuxmus u ee cBolicTBa 5
76 —77 | ®Oynkrua. OOAACTD OIPEACACHHA U MHOKECTBO 3HAYCHHUH (DYHKIIII 2 CP
78 —80 | Cpoiicra (pyHKIIIH 3 CP
14. CpolicTBa HEKOTOPBIX BHAOB (DYHKIIHIHA 8
81-83 CsoricTBa AHHEHHOH (DyHKINN 3 CP
84— 86 CaoricTBa QyHKIHH y = s ny= Vx 3 Ccp
87 — 88 LleAas 1 ApOOHAA YACTH YHCAL 2
89 Kourpoarnaa padora Ne8 o Teme « PyHKIINA U ee CBOHCTBA 1 KP
I'AaBa 6. CrereHp C [EABIM IIOKA3aTEACM — 7 YPOKOB
15. Crerress ¢ HEABIM IIOKA32TEAEM U €€ CBOHCTBA 3
90 OmnpeaeAcHHE CTEIIEHH C IIEABIM OTPHUIIATEABHBIM ITOKA32TCACM 1
91 -92 CBoOICTBa CTEIICHU C [EABIM IIOKA3ATEAEM 2 Cp
16. CraHAApTHBIH BUA IHCA 3
93 [NonsATHe CTAHAAPTHOIO BHAA YHCAQ 1
94 Perrenne 3aA29 ¢ MAABIMH YHCAAME 1
95 @Oyukimy y = x1uy = x2 1 UxX CBOWCTBA 1 CP
96 Konrpoarnas pabora Ne9 1o teme «CrelreHb ¢ LEABIM IIOKA3ATEACM» 1 KP
ITosTOpenne — 6 ypokos
97 [Tosropenne. PanmonaapHBIE APOOH
98 [ToBropenue. Apudmeradecknii KBAAPATHBIH KOpeHb. KBasparHbie 1
ypaBHEHIA
99 [Nosropenne. Oymkiua 1
100 Wrorosas koHTpOABHAA pabOTA 1 KP
101 — 102 | IloBropenwue. Perrenne 3aaau 2
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YuebGHO-MeToAHYeCcKOe obeciieyeHre 00pa3oBaTeALHOIO IIPOIIECCa
OO6a3areApHBIE yUeOHBIE MATEPHAABI AASL YICHHUKA

1. Maremaruka. Aarebpa: 7-it kaacc: 6a30Bblil ypoBeHb: yaeOHuK, 7 kaacc/ Makaporaes FO.H.,
Munarok H.I'., Hemmkos K. u apyrue; moa pea. Teasxosckoro C.A., AKIImoHepHOE OOIIECTBO
«MsaareanctBo «IIpocsermenues

2. Maremarnka. AareGpa: 8-if kaacc: Ga30BBI ypoBeHb: yuebHuk, 8 kaacc/ Maxaperaes FO.H.,
Munarok H.I'., Hemmikos K., i apyrue; moa pea. Teasxosckoro C.A., AKimonepHOoe 00IIecTBO
«MsaareanctBo «IIpocsermenues

MeToAMYECKIIE MATEPUAABI AASL YIUTEAA

1. Meroamdeckoe 1mocobue K IIpeAMETHON AMHHH yaeOHUKOB 110 aareOpe FO. H. Makaperaesa,
H. I'. Munaroxk, K. M. Herkosa 1 Ap.

2. Cysoposa C.b., 3sasua A.J., Kysuenosa A.B. AareOpa. 7 kaacc. AHAAKTHYIECKHE MATCPUAABL.
3. Cysoposa C.b., 3sasua A.J., Kysuerioa A.B. AareOpa. 8 kaacc. AumaakTudgeckne MaTepUAABL.
I P®POBbBIE OBPA3OBATEABHBIE PECYPCBI 1 PECYPCBI CETH MHTEPHET
1. bubanoreka LIOK https://m.edsoo.ru/7f415b90

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

OOKYMEHT NOANMCAH
SNEKTPOHHOW MOANNCHIO

Ceptudukat: 02D19E9600C7BOF4864EESE93B7C5A1E8S
Bnapeneu: Paroxvta Onbra AnekcaHapoBHa
[LeiictBuTeneH: ¢ 27.11.2023 po 27.02.2025
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