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[Iporpamma BCTYNHTENBHOrO HCIIBITAHUS  [10 MATEMATHKE

[Tporpamma BCTYNHTEIBHBIX MCTIBITAHUIT COCTABICHA HA OCHOBE benepanbHOro
FOCY1apCTBEHHOTO CTaHapTa cpeiHero obuiero obpazosans, heaepanbHOrO
FOCYNapCTBCHHOIO CTaHAapTa OCHOBHOIO 001IEro 06pa3oBaHms U MPUMEPHOI
TNPOrpaMMBbl CpeIHEro (MoHOro) obuiero o6pa3oBaHns Ha NPOGHILHOM YPOBHE.
Hacrosimas nporpamma cocTouT u3 1Byx paszuesios.

B nepsowm pasjesie nepeunciensl OCHOBHBIE MATEMATHYECKHE HOHATHS, KOTOPBIMH
JOJIKEH BJIAJIETh MMOCTYMAOIINH.

Bo BTOpOM pasnene ykasaHo, kakue HaBBIKH M YMEHHS TpeOyroTcs oT
MOCTYIIAIOLIErO Ha DK3aMEHE.

OOGbeM 3HaHMIT M CTeNeHb BaJeHNs MATEPHATIOM, OIIHCAHHBIM B nporpamme,
COOTBETCTBYIOT KypCy MaTeMaTHKH CcpeHel wkobl. [TocTynarommit Mosker
NOJIE30BATLCA BCEM apCEeHAIOM CPE/ICTB U3 3TOT0 Kypca, BKJIK0Yas M Havasa
aHanu3a. OZHAKO JUIsl peleHts YK3aMeHAIMOHHBIX 3314 I0CTATOYHO YBEPEHHOTO
BJIQ/ICHUS JIUIIB TEMH TIOHATHAMM ¥ UX CBOMCTBAMH, KOTOPBIE MEPEUUCIICHBI B
HacTosiei nporpamme. OOBEKTHI U (AKTHI, HE H3yYaeMble B
0011e00pa3zoBaTeIbHOM IIKOJIE, TAKKE MOTYT UCIIONIb30BATHCS NOCTYIAKUINM, HO
[IpH YCJIOBHH, YTO OH CIIOCOOEH MX MOSCHATh M JOKa3bIBaTh B PA3BEPHYTOM
PELLECHHH.

Coneprxanue BCTYMUTEILHOTO UCLITAHUS 110 MATEMAaTHKE

[. OcHOBHBIE MOHATHSA

1. Anrebpa

1.1.  Yucna, KOpHH U CTENIEHU

1) Llensie uncna

2)  CreneHb ¢ HATypaIbHBIM [I0KA3aTENIEM

3)  JlpoGu, npoueHTsI, pallMOHATBHBIE YKHCIa

4) Crenens ¢ UeabIM MoKa3aTeaeM

5) Kopenb cTenenn n > 1 u ero cBoiicTBa

6)  Crenensb ¢ pauOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA

7) CBoiicTBa cTEneHN ¢ AEHCTBUTEIBHBIM MTOKA3aTeIeM

8) MHOTO4JIEHBI OT OJJHOM TEPEMEHHOM, IETMMOCTh MHOTOYICHOB, JIC/ICHHE
MHOTOYJIEHOB C OCTATKOM, YHCJIO KOPHEH MHOTOYJIEHA.

1.2.  Apudmernyeckas  reOMETpUYECKas POrPECCHHU

1) ®opMmyiia n-ro 4jeHa u CyMMBI [IEPBBIX I 4IEHOB apH(HMeTHUECKOI
[IPOrpecCcHu

2)  ®dopmyia n-ro 4ieHa u CyMMBbI MEPBBIX IT 4ICHOB reOMETPUYECKOMN
[IPOrpeccuu

3)  bBeckoneuno yObIBaroIas reoMeTpuyecKas Mporpeccus

1.3.  OCHOBbI TPHTOHOMETPHH

1)  Cunyc, KocHHYC, TaHI'€HC, KOTAHTEHC TTPOU3BOJILHOTO YIIIa
2)  Papmannas mepa yria

3)  Cunyc, KOCHHYC, TAHT€HC M KOTAHTE€HC YHCIia

4)  OcHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA

5)  ®opmynbl pUBEIEHHS



6)  CuHyC, KOCHHYC H TAHT'E€HC CyMMbI H Pa3HOCTH JIByX YIJIOB
7) CuHyc ¥ KOCHHYC IBOHHOrO yria
8)  ApKCHMHYC, apKKOCHHYC, apKTaHI€HC, ADKKOTAHIeHC YHCia
1.4, TlokasatenbHas u norapupmuueckas GpyHKUUH
1) IToxa3zarensHas GyHKIMSA, SKCIIOHEHTA
2)  Jlorapum umcna. OCHOBHOE JTOrapHpMHUECKOE TOKIECTBO
3)  Jlorapupm npousBeeHus, 4aCTHOTO, CTENEHH; MePExXo/1 K HOBOMY
OCHOBAHHIO
4)  JlecATHYHBINH U HATYpPAIbHBbIH norapuMel, YUCIIO €
1.5.  TlpeoGpa3zoBanus BeIpaskeHuUit
1) IlpeoOGpa3zoBaHus BeIpaKEHUIT, BKIFOUYAROMINAX apu(MeTHYECKHE OlepaLuy
2) IIpeobpasoBanus BbIpaXkeHHH, BKIIOYAIOMIAX OIepalrIO BO3BEACHHS B
CTENEeHb
3) ITpeoOpa3zosannus BeIpaXkeHHil, BKIIOYAIOMMUX KOPHHU HaTypaJbHOW CTEIEeHH
4) IIpeoOpasoBanust TPUrOHOMETPHYECKHX BBIPAKCHMI
5)  IlpeobpasoBanue BhIpakeHHii, BKIIOYAIOIMX ONEPALMIO B3ATHS Jorapudma
6)  Moayns (abcomoTtHas BelMuMHA YMCIa)
2. YpaBHeHMs U HEpaBEHCTBA
2.1. Vpasuenus
1) KBanpatHsie ypaBHeHus
2)  PauuoHnanbHble ypaBHEHUS
3)  HppauuoHanbHbie ypaBHEHUS
4)  TpuroHoMeTpHyecKue ypaBHEHHS
5)  IlokasatenbHbie ypaBHEHHS
6)  Jlorapudmuueckue ypaBHeHuUs
7)  PaBHOCHIBHOCTH ypaBHEHMIl, CHCTEM ypaBHEHHiT
8) IIpocTeiitiie CHCTEMB! YpaBHEHHUH C IBYMS HEH3BECTHBIMH
9)  OcHOBHbIE NPUEMBI PELICHHs CHCTEM YPaBHEHHIT: TO/ICTAHOBKA,
anredpanyeckoe CI0KeHHe, BBEIEHHE HOBBIX MePeMEeHHBIX
10) Hcnonmb3oBaHue CBOICTB U rpaduKkoB dyHKLHit MPH PELIEHUH YPaBHEHH I
1) M3o6paxenue Ha KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA PELICHHI
YPABHEHHH € IBYMs MEPEMEHHBIMU H UX CUCTEM
12) IlpuMeHeHMe MATEMAaTHYECKHX METO/IOB /IS PEIIeHHs COEPIKATeIbHBIX
3a71a4 U3 pa3IM4HBIX 00JacTeil HayKH U MPAKTHKHU
2.2. HepaBeHncrsa
1) KBanpatubie HepaBeHcTBa
2) Pannonasnbhble HepaBeHCTBa
3)  TlokasaTenbHble HEpaBEeHCTBA
4)  Jlorapupmuueckue HepaBeHCTBA
5)  CucTeMbl TMHEHHBIX HEPABEHCTB
6) CucreMbl HEPaBEHCTB C OJIHOI [IEPEMEHHOIH
7)  PaBHOCHJIBHOCTH HEPABEHCTB, CHCTEM HEPABCHCTB
8) Hcnonb3oBanue cBOMCTB H rpaukoB GyHKIHMI PH pelIEHHH HEPABEHCTR
9)  Meroxa uHTepBanon



10)  H3obpaxenue Ha KOOPAMHATHOH IUIOCKOCTH MHOMKECTBA pelieHui
HEPABEHCTB C IBYMS IEPEMEHHBIMHU M UX CHCTEM

3. O®yukuun

3.1.  Onpenenenue u rpaguk GyHKIHK

1) ®ynknus, obaacts onpenenenus GyHKIUK

2)  MHoxecTBO 3Ha4YeHUH (HYHKIIHH

3)  TI'padux dynxumu. [Ipumeps GyHKLIHOHATBHBIX 3aBHCHMOCTEI B peabHbIX
npoLeccax U SABJICHUSAX

4)  Obparnas dyukuus. ['padguk o6paTHOl ByHKIHK

5)  IlpeoGpasoBanus rpapuKoB: napaienbHbli NepeHoc, CUMMETPHH
OTHOCHTEJIBHO OCEH KOOpAHHAT

3.2.  DnemeHTapHOe HcCien0BaHHe (PYHKIHI

1) Monoronnocts ¢pynkuun. [[poMexyTKH BO3pacTaHus, yObIBAHUS

2)  YerHoCTb M HEYETHOCTH (DYHKIHH

3)  TlepuommunocTsb GyHKIMK

4)  OrpaHu4eHHOCTH QYHKIIUH

5) Touku skcTpemMyma (JI0KaTBHOTO MAKCHMYMa M MHHUMYMa) byHKLIHH
6) Haubosnbiuee n HanmeHsbiiee 3HaueHus QyHKIHN

3.3, OcHoBHBIE d71eMeHTapHBIE (QYHKINH

1) Jluneitnas ¢pynkuus, ee rpaduk

2)  DyHKuMs, OMUCHIBAIONIAsE OOPATHYIO MPOTMOPLHOHATBHYIO 3aBHCHMOCTS, €€
rpadux

3)  Ksagparnunas ¢yHkuns, ee rpaduk

4)  Crenennas QyHKIHA C HATYPAIBHBIM TIOKA3aTENEM, ee rpaduK

5)  Tpuronomerpuyeckue GyHKUHH, UX TPadUKH

6)  Tlokasatensnas Qynkums, ee rpaduk

7)  Jlorapudmudeckast pyHKIMS, ee rpapuk

4. Havana matematudeckoro aHaamsa

4.1. Tlpoussonnas

1) TlousaTue 0 nPou3BOAHON QYHKIMH, TEOMETPUYECKHI CMBICI TPOU3BOIHOIN
2)  Pusnyeckuii CMBICT IPOM3BO/HOM, HAXOKIEHHE CKOPOCTH VIS MpoLeccea,
3a1aHHOTO (OPMYIIOH WK rpaguKoM

3)  YpaBHeHue kacaTelbHON K rpaduKy (yHKIHH

4)  Tlpou3BoaHbIE CyMMBbI, PA3HOCTH, IPOU3BEICHHS, YACTHOTO

5)  Ilpou3BoJHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMUI

6)  Bropas npousBonHas u ee GpuU3HUECKUI CMBICI

4.2. HWccnenopanue hpyHKIMI

1) IlpumeHenue MPOM3BOAHON K MCCIIEI0BaHMIO (DYHKIIHH, TTOCTPOCHHIO
rpadukoB

2)  Ilpumepsl HCIIOTB30BAHHS IPOU3BOIHOMN IS HAXOXKICHUS HAMITYHILIEro
peLIeHHs B IPUKJIA/HBIX 3a7a4ax

4.3. TlepBooOpa3Has i HHTErpa

1) TlepBooGpa3Hble anMeMEHTAPHBIX (hyHKIIHIA

2)  Ilpumepsl IPUMEHEHHUS HHTErpasia B YU3UKE U TEOMETPUH



O I'eomeTpus

5.1. Ilnanumerpus

1)  Tpeyronbuuk

2)  IlapannenorpamMm, mpsiMOyroJbHUK, pOMO, KBajpar

3)  Tpaneuus

4)  OKpyXHOCTb U Kpyr

5)  OxpyXHOCTb, BIIHCAaHHAs B TPEYTOIbHHK, H OKPYKHOCTb, OIMCAHHAS OKOJIO
TPEYTroJbHUKA

6)  Mnoroyronbauk. CyMMa yriioB BBITyKIOTO MHOTOYTOIbHHKA

7)  IlpaBuibHble MHOrOYrOJIBHUKH. BriucaHHas OKpy»KHOCTB M ONIHCAHHAS
OKPY’KHOCTB IPaBHJIBHOTO MHOTOYTOJIbHHKA.

5.2.  TlpsiMble B IUIOCKOCTH B IPOCTPAHCTBE

1) Ilepecexarommecs, napasiesnbHble W CKPEIIMBAIOIIMECS TIPSAMBIE;
NEePIEHANKYISPHOCTD TIPSIMBIX

2)  TlapannenbHOCTB MPSIMON H MJIOCKOCTH, MPH3HAKH H CBOWCTBA

3)  TlapannenbHOCTH MIIOCKOCTEH, IPH3HAKK U CBOHCTBA

4) IleprieHANKy IIPHOCTD NPSIMO#A ¥ TJIOCKOCTH, IPU3HAKH M CBOHCTBA;
MEPNeHINKYISIP 1 HAKJIOHHAS, TeOpeMa O TpeX MepreHAnuKy Ispax

5)  llepneHAMKyIsIPHOCTH IUIOCKOCTEN, MPU3HAKM M CBOMCTBA

6)  IlapamnensHoe npoextuposanue. M306pakeHne MPOCTPAHCTBEHHBIX GHUIYp

5.3.  MHororpaHHHKH

1) Tlpusma, ee ocHoBaHus, GOKOBbIE pebpa, BbICOTA, G0KOBas MOBEPXHOCTD;
npsiMasi pU3Ma; NpaBHiIbHAs PH3Ma

2)  Tlapannenenunen; Ky6; CAMMETpHUH B Ky6e, B apaiesenumnee

3) [Tupamuna, ee ocHoBaHHe, GOKOBBIE pebpa, BEICOTA, HOKOBAS MIOBEPXHOCTh;
TPEyrolibHasl MUpaMK/ia; NpaBUIbHAS THPaAMK/Ia

4)  Jleuenus xy6a, NpU3MBI, TUPAMU 1B

5)  IlpexacraBienue 0 MPaBHIIBHBIX MHOTOTPAHHHMKAX (TETpasp, Ky6, oKTasp,
JOJEKadIP U UKOCAdIP)

5.4. Tena v NOBEPXHOCTH BpALLCHHS

1) Humuaap. OcHoBaHKe, BEICOTA, GOKOBAsl MOBEPXHOCTH, 0Gpa3yomas,
pasBepTka

2)  Konyc. OcHoBanme, BbicoTa, GOKOBasi MOBEPXHOCTH, 0Opa3yromas,
pa3BepTka

3) Ulap u coepa, ux ceuenus

5.5. H3mepenHne reoMeTpUYECKUX BEIHYUH

1) Bennuuna yrna, rpagycHas Mepa yriia, COOTBETCTBHE MEXKIy BETHUHHOM
yria v JUIMHOM JIyTH OKPY>KHOCTH

2)  Yroa mexIy NpAMBIMH B IPOCTPAHCTBE; YIOJI MEXK/IY TPAMOH 1
IJIOCKOCTBI), YTOJI MEXTY IUTOCKOCTSIMH

3)  Jlnuna oTpeska, JOMaHOil, OKPYKHOCTH, IEPUMETP MHOTOYTOJIbHUKA

4)  PaccTosiHME OT TOYKH JO TIPSAMOM, OT TOYKHM JI0 IIIOCKOCTH; PACCTOSHHE
MEKIY MapaiebHBIMU H CKPEIIMBAIOIMMHCS IPSIMBIMH, PACCTOSTHHE MEXKTY
napajuieNIbHbIMU JI0OCKOCTAMH



5)  Ilnowans TpeyronbHuKa, NapasIeIorpamma, Tpareuuu, Kpyra, CeKropa
6)  Ilmomans NoBepXHOCTH KOHYyCa, HHIHH/IPA, cdepsl

7) OObeM Kyba, NpSIMOYroILHOTO Napaienenunea, MUPaMHU/IbI, TPU3MBI,
UMIIMHApPA, KOHYCa, 11apa

5.6.  KoopamHatbl 1 BEKTOpbI

1) JlexapToBBI KOOPAMHATHI HA [UIOCKOCTH U B [IPOCTPAHCTBE

2)  ®opmyia pacCTOSHUS MEKTY ABYMS TOYKAMH: ypaBHEHHe cepbl

3)  BekTop, MOayIb BEKTOpA, PABEHCTBO BEKTOPOB; BIIOKEHHUE BEKTOPOB U
YMHOKEHHE BEKTOPA HA YHCIIO

4)  Konnuneapnsie BekTopsl. Pasnoxenue BekTopa 1o JBYM HEKOJTMHEapHBIM
BEKTOpaM

5)  Kommanapueie Bektopsl. Pasioxkenue 1o Tpem HEKOMILJIAHAPHBIM
BEKTOpam

6)  Koopaunathl BeKTOpa; CKalspHOE TPOH3BEICHHE BEKTOPOB; YTOJl MEKITY
BEKTOpamu

6. DJIeMEHTBI KOMOMHATOPUKH, CTATHCTHKU M TEOPHH BEPOSTHOCTEIH

6.1. DnemeHTBI KOMOHHATOPHKH

1) Iloouepennslii 1 0OXHOBPEMeHHbII BBIGOP

2) @®opMysibl YHCIa coYeTaHMit ¥ nepecTaHoBoK. burnoM Heiotona

6.2. DneMeHTHl CTaTHCTHKH

1)  TabnuuHoe u rpaduyeckoe npeacTaBICHHE JAHHBIX

2)  Yucnosble XapaKTEPUCTHKH PALOB JaHHBIX

6.3. DIeMEHTBI TEOPHH BEPOSITHOCTEH

1)  BepositHOCTH COOBITHI

2)  DnemeHTapHBIE U CIIOKHBIE COOBITHS. PaccMoTpeHHe CITy4aeB U
BEPOATHOCTh CyMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTH MPOTHBOMOI0KHOTO
COOBITHSI.

3) ITonsTHE O HE3aBUCHMOCTH COOBITHIA. BepoSsTHOCTb M CTAaTHCTHYECKAS
4acTOTa HACTYIUICHUS COOBITHS.

4)  Tlpumepbl HCTIOTB30BAHNS BEPOSTHOCTEH M CTATHCTHKN MPH PELICHUHU
MPUKJIAAHBIX

[1. TpeGoBanus k nocrynarouemy

Ha sk3amene no MaremMaTHke MOCTYNAIOMIMH T0MKEH YMETh:

1. YMeTb BBINOIHATH BEIYUCIICHUS H IPe0OPa3OBaHuUSL:

——  BBINOJHATE apU(METHYECKHE ACHCTBHS, COYETAs! YCTHBIE M TMCbMEHHbIE
TIPUEMBI; HAXOJUTh 3HAYEHHs KOPHS HATYPaJIbHOM CTEINEHH, CTENEHH C
palMOHANBHBIM MOKa3aTenem, norapudma;

——  BBIYHMCIUTH 3HAYCHHUS YUCIOBBIX H OYKBEHHBIX BBIPAXKEHHH, OCYIIECTBIIsAS
HEOOXOJUMBIE MOICTAHOBKH H TPE0OPa30BaHUS; BLIYUCIIATH BHIPAKEHHE
NpUOJIHIKEHHO,

MPOBOJIMTH MO U3BECTHBIM (HOPMYJIaM M TPaBUIIAM MpeoOpa3oBaHust OyKBEHHBIX
BBIPQKCHHUM, BKITFOUAIOLIMX CTEMCHU, PaIUKaIbl, TOrapu(Msl 1
TPUTOHOMETPUYECKUE DYHKIIHH.



2. YMeTb pelarh ypaBHEHUS U HEPABEHCTBA:

petath palMoHaabHbIC, HPPALIHOHAILHBIE, TOKA3aTEIbHBIe, TPUTOHOMETPHUYECKHE
¥ JIOrapu(MHUUYECKHE YPABHEHHSI, UX CUCTEMBI;

peuaTh ypaBHEHHs], MPOCTEHIIHE CUCTEMbI YPABHEHHH, HCTIONb3Ysl CBOMCTBA
hyukumit u ux rpaduKoB; HCIOIB30BATH 1S MPHOIMKEHHOTO PELICHHS
YPaBHEHHI U HEPABEHCTB rpadu4eCcKuil METOL,

peuarb paluMoHaJIbHbIE, [10KA3aTeIbHbIE U JIOrapu(MUISCKHE HEPABEHCTBA, HX
CHCTEMBI.

3, YMETb BBINOIHATH ASHCTBHS ¢ PYHKIIHUSAMU:

OTIPEIEIIATh 3HAYCHHUE (PYHKIMH 10 3HAUECHHIO apryMEHTa MPH PasindHbIX
criocobax 3ananus GYHKIHMH; ONKUCBIBATH M0 rpaQHKy MOBEAEHHE U CBOHCTBA

(GyHK1MH, HAXOAUTH 1O rpaduKy GyHKIMH HAaMOOIIbILEe H HAUMEHbIIIEE 3HAUCHHUS;
CTPOMTH rpaUKN H3YYEHHBIX ()yHKIIHH;

—  BBIYUCHIATH IPOHU3BOAHBIC U NEPBOOOPA3HBIE WIEMEHTAPHBIX (YHKIIHIA;
MCCIIEI0BATh B MPOCTEHILNX ClIydasX GYHKUHMH HA MOHOTOHHOCTh, HAXOHTh
HauOOJIblIICE U HAUMEHbILEE 3HaYeHHS DYHKIIHH.

4. YMeTh BBITIOIHATH AEHCTBUS C FTEOMETPHUYECKUMH (PUTypaMH,
KOOpAMHATAMH U BEKTOpPaMHU:

—  pemaTth MIaHUMETPHUYECKHE 3a/1a4i Ha HaXOXJACHHE FreOMETPHYECKUX
BEJIMYMH (UIMH, YTJIOB, MJI0MIa/IeH);

—  pemaTh NPOCTEHILINE CTEPEOMETPUUECKHE 3a1a4i Ha HAXOXKICHHE
reOMETPHYECKHX BEJIMYMH (JJIMH, YIJIOB, IUIOMAAeH, 00bEMOB); HCIIOJIB30BATH [IPH
pELIeHHH CTEPEOMETPHUYECKHX 3a/1ay IJITAHUMETPHYeCKHE (aKThl U METOIbI;
OnpeesTh KOOPAUHATBI TOUKH; IPOBOAUTH ONEPALIMH HAJl BEKTOPAMH,
BBIYHMCIIATH UIMHY U KOOPJAHHATHI BEKTOPA, YTOJl MEXKIY BEKTOPAMH.

o YMeThb CTPOUTH M MCCIIE0BATh MPOCTEHIIIHE MATEMATHYECKHE MOJICITH:

—  MOJIEJIMPOBATh peaJIbHbIE CUTYALIMH Ha S3bIKE alreOphl, COCTABIATh
YPaBHEHHs U HEPABEHCTBA I10 YCJIOBHIO 3aa4H; HCCIEN0BATh NOCTPOCHHbIE
MOJIEJIH C UCII0JIB30BaHKEM allrapara ajareopsl;

—  MOJEIMPOBATh PEAIbHbIC CUTYAIIMH HA S3bIKE TEOMETPUHU, UCCIIE0BATh
10— CTPOEHHBIE MOJEIIH C UCTIOIB30BAHUEM Ir€OMETPHYECKUX MOHATUI U TEOpeM,
anmnapara anre0Gpbl; pemarh NpakTHYeCKHe 3a/1a41, CBI3aHHBIE C HAX0XKIEHHEM
reéOMETPHYECKHX BEJIMYHH;

—  IPOBOAMTH J0KA3aTEIbHbIC PACCYKAEHUS NPH PELUEHUH 3a/1a4, OLICHNUBATh
JIOTHYECKYHO NTPABUJILHOCTB PACCYKIEHUH, PaCliO3HABATh JIOTHYECKH
HEKOPPEKTHBIE PACCYKICHHUS,

MOJIEIMPOBATH PealbHbIC CHTYAllMH HA S3bIKEe TEOPUH BEPOATHOCTEN U
CTATUCTUKH, BBIYUCIATH B MPOCTEHIINX CIydasiX BEPOATHOCTH COOBITHH;

6. YMeTb HCoIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTHYECKOH
JEATEIbHOCTH U IIOBCEIHEBHON KHU3HH:

—  AHAJIM3MPOBATbH PeasIbHbIC YUCIIOBBIC JaHHbIE, HHPOPMALIHIO
CTATUCTUYECKOr0 XapakTepa; OCYIIEeCTBISITh IPAKTHYECKHAE pacyeThl 110
(dbopMynaMm; MONb30BaTHCA OLICHKOH M MPUKHIKOH MPHU MPAKTHYECKUX pacueTax;



——  ONHCBIBAThH C MIOMOLLBIO (DYHKLHH Pa3/IHdHbIE pealbHbIe 3aBHCHMOCTH
MCXKTy BETMIHHAMH W HHTEPTIPETHPOBATH WX TPadHKH; H3BIEKaTh HHYOPMALIHIO,
NPEJICTABICHHYIO B TabMIax, Ha Anarpammax, rpadukax;

——  pellaTb NPUKJIa/JHBIC 338/1a4l, B TOM YHCIIE COLHATBHO—YKOHOMHUYECKOTO U
(u3uyeckoro Xapakrepa, Ha HaHGOTbIIHE H HAMMEHbIINE 3HAYCHHUS, HA
HaXO0XKACHHE CKOPOCTH U YCKOPEHHS.



The program of entrance exam in mathematics.

The program of entrance examination is based on the Federal State
Educational Standard for secondary general education and basic general education.
It also takes into account the approximate program for secondary (full) general
education at the profile level. This program consists of two parts.

The first part lists the basic mathematical concepts that the applicant must
master.

The second part indicates the skills and abilities required of the applicant for
the exam. The amount of knowledge required and the level of proficiency in this
material corresponds to the high school mathematics course.

Applicants can use the entire range of tools available in this course, including
beginning analysis. However, in order to solve the exam questions, it is sufficient to
have a firm grasp of only those concepts and properties listed in this program.
Subjects and facts that were not covered in the course are not relevant in secondary
schools can also be utilized by applicants, provided that they are capable of
explaining and justifying them in a comprehensive manner.

The content of the admission test in mathematics:

I. Fundamental concepts:

1. Algebra:

1.1 Numbers, roots, and degrees:

a) Integers

b) Degree with natural indicator

¢) Fractions, percentages, and rational numbers

d) Degree with an integer exponent

e) Root of degree n > 1 and its properties

f) Degree with a rational index and its properties

g) Properties of degree with a valid exponent

h) One-variable polynomials, divisibility, polynomials with remainder,
number of polynomial roots in division

1.2 Arithmetic and Geometric Progressions



a) Formula for nth term, sum of first n terms in arithmetic progression
b) Formula for nth term, sum of first n terms in geometric progression

¢) Infinite decreasing geometric sequence

1.3 Fundamentals of Trigonometry

a) Sin, cos, tan, cot of arbitrary angle

b) Radial angle measure

¢) Sin, cos, tan and cot numbers

d) Trigonometric identities

e) Reduction formulas

f) Sin, cos and tan of sum and difference of angles
g) Double angle sine and cosine

h) Arcsine, arccosine, arctangent, acrotangens of number

1.4 Exponential and Logarithmic Functions

a) Exponential function and exponent

b) The logarithm of a number. Basic logarithmic identity

¢) The logarithm of product, quotient, and power; transition to new base

d) Decimal and natural logarithms. The number «e»

1.5 Transformations of Expressions

a) Transformations involving arithmetic operations

b) Transformations with exponentiation operations

¢) Transformations including roots of natural degrees

d) Transformations in trigonometric terms

e) Conversion to expressions involving taking the logarithm

f) Modulus (absolute value)

2. Equations and Inequalities

2.1 Equations



a. Quadratic Equations

b. Rational Equations

c. Irrational Equations

d. Trigonometric Equations

e. Exponential Equations

f. Logarithmic Equations

g. Equivalence of Equations, Systems of Equations

h. The Simplest Systems of Two Unknowns

i. Fundamental techniques for solving systems of equations: Substitution,
algebraic addition, introduction of new variables

j. Utilizing properties and graphs of functions in resolving equations

k. Visualization on the coordinate system of the collection of solutions of
equations with two variables and their systems

l. Applying mathematical methods to solve meaningful problems from

diverse fields of science and practical applications

2.2 Inequalities.

1) Squared inequalities

2) Rational inequalities

3) Exponentiated inequalities

4) Logarithmic inequalities

5) Systems of linear inequalities

6) Systems with a solitary variable

7) Equivalent inequalities, systems with inequalities

8) Utilizing properties and graphs of functions for resolving inequalities
9) The interval method

10)  Visualization of the solutions on the coordinate plane for inequalities

with two variables, and their systems

3.Functions



3.1 Definition and graph of the function

a) The function, the scope of its definition

b) The set of possible function values

c) Plot of the function: Examples of functional relationships in real-world
processes and phenomena

d) Inverse function: Plot of the inverse function

e) Transformations of graphs: Parallel translation, symmetry with respect to

the coordinate axes

3.2 Basic research of functions:

a) Monotonous function: Intervals of increase and decrease
b) Parity and oddness of the function

¢) Periodicity of the function

d) Limit function

e) Extreme points (local maxima and minima) of the function

f) Largest and smallest values of the function

3.3 Basic elementary functions:

a) Linear function, plot of the graph

b) Function describing inverse proportional relationship, graph of the function
¢) Quadratic function, plot of its graph

d) Power function with natural exponent, plot of graph

e) Trigonometric functions and their plots

f) Exponential function, plot of its graph

g) Logarithmic function, plot of its graph

4. Beginning of mathematical analysis
4.1 Derivative

a) The concept of the derivative of a function and its geometric interpretation



b) The physical significance of the derivative in finding the rate of change of
a process represented by a formula or graph

¢) The equation for the tangent line to the graph of a function

d) Derivatives of sums, differences, products and quotients

e) Derivatives of simple elementary functions

f) The second derivative and its physical interpretation

4.2 Study of Functions
a) Application of the derivative to investigate functions and construct graphs
b) Examples of applying the derivative to find optimal solutions in practical

problems

4.3 Primitive and Integral
a) Primitives of elementary functions

b) Applications of the integral in physical and geometric contexts

5 Geometry

5.1 Planimetry

a) Triangle and its properties

b) Parallelograms, rectangles, rhombuses, and squares

¢) Trapezoids

d) Circles and circles

e) Inscribing a circle within a triangle and describing a triangle with a circle
f) The polygon. The sum of the angles of a convex polygon

g) Regular polygons. Inscribed and circumscribed circles of a regular polygon

5.2. Lines and planes in space
a) Intersecting, parallel, and perpendicular lines; perpendicularity of lines
b) Parallelism between a line and a plane, symbols and properties

c) Parallelism between planes, symbols and properties



d) Perpendicularity between a line and plane, symbols and properties; inclined
and perpendicular; three-point theorem
e) Perpendicular between planes, properties and symbols

f) Parallel projection. Image of spatial figures

5.3. Polyhedral shapes

a) Prism, bases, edges, height, lateral surface; straight-sided prism;
rectangular prism

b) Parallelepiped, cube, symmetries in cube, parallelepipeds

c) Pyramids, base, edges, height, lateral surfaces; triangular pyramids; regular
pyramids

d) Cube and pyramid treatments

e) Representation of Regular Polyhedra (Tetrahedron, Cube, Octahedron,
Dodecahedron, and Icosahedron)

5.4, Rotational Bodies and Surfaces
a) Cylindrical object: base, height, lateral surface, formation, span
b) Conical object: base, height, lateral surface, formation, span

c) Ball and sphere, sections thereof

5.5 Measurement of geometric figures

a) Angle magnitude, angle degree measure, correspondence between angle
magnitude and circular arc length

b) Angle between straight lines in three-dimensional space, angle between a
straight line and plane, angle between planes

c) Segment, polyline or circular perimeter length

d) Distance from a point to straight line, distance from point to plane; distance
between parallel lines and intersecting planes, distance between parallel planes.

e) Area of triangle, parallelogram, trapezoidal, circular sector

f) Surface area of cone, cylinder, sphere



g) Volume of cube, rectangular parallelepiped, pyramid, prism, cylinder,

cone, sphere

5.6. Coordinates and vectors

a) Cartesian coordinates on a plane and in space

b) 2)The formula for the distance between two points; Embedding vectors and
multiplying a vector by a scalar

¢) Vector, vector modulus, equality of vectors; embedding of vectors and
multiplication of a vector by a number

d) Collinear vectors. Decomposition of a vector into two non-collinear vectors

e) Coplanar Vectors. Decomposition Into Three Non-Planar Vectors

f) Vector Coordinates; Scalar Product of Vectors; Angle Between Vectors

6. Elements Of Combinatorics, Statistics, And Probability Theory

6.1. Elements Of Combinatorics

a) Alternating And Simultaneous Selection

b) Formulas For The Number Of Combinations And Permutations. Newton’s

Binomial

6.2. Elements Of Statistics
a) Tabular And Graphical Representation Of Data

b) Numerical Characteristics Of Data Series

6.3. Elements Of Probability Theory

a) Probabilities Of Events

b) Elementary And Complex Events. Consideration Of Cases And The
Probability Of The Sum Of Incompatible Events, The Probability Of The Opposite
Event

c) The Concept Of The Independence Of Events. Probability And Statistical
Frequency Of Occurrence Of The Event



d) Examples Of The Use Of Probabilities And Statistics In Solving Applied

Problems

II. Admission Requirements

On The Math Exam, The Applicant Must Be Able To:

1. Perform calculations and manipulations:

_ Perform basic arithmetic operations using both oral and written methods.

_ Find the value of the nth root of a number, or a number raised to the power
of a rational exponent.

- Calculate the value of numeric or alphabetic expressions using substitutions
and manipulations.

- Approximate calculations of numeric expressions.

- Convert alphabetic expressions to degrees, radicals, logs, and trig functions
using known formulas and conventions.

2. Solve equations and inequalities:

- Solve rational, irrational, exponent, trig, and log equations and systems.

- Use function properties and graphs to solve simple equations.

- Graphically solve equations approximately.

- Solve inequalities of various types, including rational, exponent, and log
inequalities.

3. Work with functions:

- Manipulate functions, such as addition, subtraction, multiplication, division,
exponentiation, and more.

- Determine the value of a function based on the value of its argument in
various ways of defining a function. Analyze the behavior and characteristics of the
function based on its graph.

- Find the maximum and minimum values based on the graph of the function.

- Plot the studied functions.

_ Calculate derivatives and primitive elementary functions



- Examine functions for monotonicity in the simplest cases. Determine the
largest and smallest values of the function

4. Perform operations with geometric shapes, coordinates, and vectors

- Solve planar problems to find geometric quantities such as lengths, angles,
and areas.

- Solve simple stereometric problems to determine lengths, angles, areas, and
volumes. Use planimetric knowledge and methods in stereometric problems.

- Determine the coordinates of a point. Perform vector operations, calculate
vector length and coordinates, and angle between two vectors.

5. Construct and explore mathematical models

- Model real-world situations in algebraic language. Create equations and
inequalities based on the problem's conditions. Explore constructed models using
algebraic techniques.

- Model situations using geometric language. Explore the constructed models
to gain a better understanding of the problem. Constructed models using geometric
concepts, theorems and the apparatus of algebra, to solve practical problems related
to determining geometric quantities.

- Conduct evidence-based reasoning while solving problems, evaluating the
logical correctness of the reasoning, and recognizing logically incorrect reasoning;
model real-life situations in the language of probability and statistics, calculating the
probabilities of events in the most basic cases.

6. Be able to apply acquired knowledge and skills to practical activities and
everyday life.

- Analyze real numerical data and statistical information. Perform practical
calculations using formulas. Use estimation and approximation in practical
calculations.

- Use functions to describe various realistic dependencies between quantities
and understand their graphs. Extract information presented in tables and diagrams.

- Solve applied problems, both socio-economic and physical, for maximum

and minimum values, as well as for finding speed and acceleration.



